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»�Á e Ü!Æ�F�J d M P Q S�WXF.[
F V1H O�Y�F V1Huº�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º*f&Ü
»�Á e à!Æ�F�J d M P Q S�WXF.F&W M P Q RO�S�P S�V:â ZXV1I O�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º*f
»
»�Á e »�Æ�F�J d M P Q S�WXF.I F _ F�Ú T^S�V1I F M J Sqº�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º*f&g
»�Á e ½ \1_ O�H I M P M W1O&WXF�I F�[6T^S:J O _ WXS4I F _ F�Ú T^S�V1I F M J SÄº�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º*fi¼
»�Á e g LNM H À ZXV1P Q RO�S4WXS�I F _ F�Ú T^S�V1I F M J S_º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º�º*fC¿
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»�Á e
¼qabS�V1I J S _ SAW1O.P S�V1P S:J J�×F V1P M O�V^O�[
S�d M [
F V1I O�P Q RO�S4WXS�I F _ F�Ú T^S�V1I F M J S�Å�Å�Å�Å�Å�Å�Å*fC¿
½�Á eÌÃ<F�J O�P Q RO�S�WXF M WXF M O�HaÅ�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue&e à
½�Á Ü EGS�dXF�J M WXF M O�HuT�O�J ObS�F�H T�O�P Q SNT4`Z�U _ M P SÆÅ�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue&e à
½�Á à þNJ YXO V M Õ O�P Q RO�S4WXF M WXF M O�H;V1S�F�H T�O�P Q SNT4`Z�U _ M P SÆÅ�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue&e à
½�Á Ç �u° È:² ° ± ° ºX» ³ ¼½:¾³ ¸ WXS:H ² ° É�µ ± » ¸ ± Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue&e Ê
Ê�Á Ê �u° È:² ° ± ° ºX» ³ ¼½:¾³ ¸ WXS:H ³ ± ± µ ± » ° ºX» ° ± Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue&e g
Ê�Á g ¿ O�J I M P M T�O V1I F<Y�F�J O M WXF M O�H.D T�O�J I M P M T�O V1I F ßO�F�H Ô:Z1F�J W1O.F�À O�P M _ M I O&WXS:J ßO.W M J F M I O�KvÅue&e
Ë
Ê�Á Ë ÂXO�H F.WXF<O T^J F�H F V1I O�P Q RO�S�WXF M WXF M O�HOÅ�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue&e
Ë
Ê�Á Ì ¿ O�J I M P M T�O V1I FNO T^J F�H F V1I O�Z1[�O M WXF M OÍÅ�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue&e Ì
Ê�Á f ÂXO�P M _ M I O&WXS:JuI J O V1H À F�J F.O M WXF M O.T�O�J O�SNH F�Z6F�H T�O�P Q S<T^J M d1O&WXScÅ�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue&e Ì
Ê�Á e
ÎqÂXO�P M _ M I O&WXS:JuP S _ S:P O M WXF M O.V1SNF�H T�O�P Q SNT4`Z�U _ M P SXÅ�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue&e f
Ê�Á e&e©abS�V1I J S _ SAW1O M V1I F�J O�P P Q RO�SAD T^F&W M WXS ßO.F�H Ô:Z1F�J W1O�F.O�P F M I O�P Q RO�S ßO.W M J F M I O�KtÅ�Å�Å�Å�Åue ÜiÎ
Ê�Á e Ü!a _ O�J M ã P O�P Q RO�S4WXF M WXF M O�H.D T�O�J I M P M T�O V1I F ßO.F�H Ô:Z1F�J W1O�F�À O�P M _ M I O&WXS:J ßO<W M J F M I O�K�Å�Å�Åue Ü:e
Ê�Á e à ¿ O�J I M P M T�O V1I F<Y�F�J ObZ1[�O.P _ O�J M ã P O�P Q RO�S`Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue Ü:e
Ê�Á e Ç�a _ O�J M ã P O�P Q RO�S _ M YXO&W1O<O.Z1[�O M WXF M OrÅ�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue Ü&Ü
Ê�Á e Ê�Ã<F�J O�J1U1S _ F�I M ['WXF�dXS:I SqÅ�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue Ü&Ü
Ê�Á e g ¿ J F�F V1P ]1F�J^dXS:I SOÅ�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue Ü&à
Ê�Á e
Ë+Ï;F�H Z _ I O&WXSAW1O�dXS:I O�P Q RO�S_Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue Ü&à
Ê�Á e ÌÍÐ ¸ º�µ » ¸ ² WXF.W M H À ZXV1P Q RO�SgÅ�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue Ü
Ê
Ê�Á e fXÏ;F�H I O U1F _ F�P F�J;S�O�P F�H H S4O�S�À O�P M _ M I O&WXS:J�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue Ü&g
g:Á e ¿ O T^F _ WXS ¼ ¸ º:± ÑX´ » ¸ ² Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue à&Ü
g:Á Ü abS:[6T^S�V1F V1I F�HbWXS ¼ ¸ º:± ÑX´ » ¸ ² Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue à&à
g:Á à EGS�WXF _ S:HbZ1I M _ M Õ O&WXS:HbT^F _ S ¼ ¸ º:± ÑX´ » ¸ ² Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Å�Åue à
Ê
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g:Á Ç a�O�J O�P I F�J M Õ O�P Q RO�S<U.`O�H M P O<WXSNT^J S:P F�H H S�WXF<WXF�P M H�RO�S6D ¼ ÑX¹ ¸ KsÒ�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Òue à&g
g:Á Ê abS&U1F�J I Z1J O�[�`Þ V M [�O<WXF.I `F�P V M P O�H;T^F _ S ¼ ÑX¹ ¸ D J F�À F�J F V1P M O&W1O�H�V1S<ÄNTb×F V^W M P F�Ä�KuÒue àiË
g:Á g LNM O�Y�S�V<`S:H I M P SAWXSNT^J S&U _ F�[�OÆÒ�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Ò�Òue Ç�Î
g:Á ËÌÄ�J Ô:Z M I F�P I Z1J O.WXF M V1I F�Y�J O�P Q RO�S<V^O�H�T _ O�I O�À S:J [�O�H;I F�P V1S _ `S:Y M P O�HbW1O�H;S:J YXO V M Õ O�P Q RS:F�H&e Ç�e
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¸�üuÍ�çué û�Ë�Ó'é å ËXÔué!Í

à:Á e L F T^F V^W;×F V1P M O�HuF V1I J F.O�P S:F�J�×F V1P M O<WXS�[
S�WXF _ S4F.O�J F&WXF<WXF.P S:[
ZXV M P O�P Q RO�S+Õ�Õ�Õ*giÖ
× Á e ��¸ º�° Ø^¾¸ ° ± T^F�J [ M I M W1O�HuT^F _ SNH M H I F�[�O&Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Ù
Ú
× Á Ü þNJ M Y�F�[*F.WXF�H I M V1SAW1O�Hu[
F V1H O�Y�F V1H�V1SNÆ�F�J d M P Q S<Ä<U1H I J O�P I S4WXF�abS:[
ZXV M P O�P Q RO�S0Õue
ÖCÖ
× Á à EGF V1H O�Y�F V1HuWXF ã V M W1O�HuT^F _ S�Æ�F�J d M P Q S<Ä<U1H I J O�P I S4WXF�abS:[
ZXV M P O�P Q RO�SJÕ�Õ�Õ�Õ�Õ�Õue
Ö�e
Ú�Á e ¿1_ O V1F&O�[
F V1I S�F.P S�V1P J F�I M Õ O�P Q RO�S4WXF.I `F�P V M P O�HbWXF.À O�P M _ M I O�P Q RO�SxÕ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õ�Õue&e
Ö

Ö M
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Û éXÜ 2Ý çuÎtÔuÐßÞ

3�ý�çuè�Ð*û�Î�ê à1áé!Ð

Ä>W M H H F�[ M V^O�P Q RO�S6WXF�H M H I F�[�O�H.P S:[6T^Z1I O�P M S�V^O M H<T^F _ S:H<O�[AU M F V1I F�H�S:J YXO V M Õ O�P M S�V^O M H�â4H M H I F�Ú
[�O�HXV;RO�S�P M J P ZXV1H P J M I S:H�O�SbT^S:H I S.WXF;I J O U^O _ ]1S M V^W M d M WXZ^O _ âuI F�[)O T^J F�H F V1I O&WXS�Z1[�O;I F V^W;×F V1P M O
P J F�H P F V1I F.O�S _ S�V1Y�S4WXS:H6`Z _ I M [
S:HbO V1S:H Á \ H I O.I F V^W;×F V1P M O.À S M T^S:H H M U M _ M I O&W1O<T^F _ OuU^O V^O _ M Õ O�P Q RO�S:Ó
F�[ÒT^J M [
F M J S _ Z1YXO�J ÓNWXS©F&Ô:Z M T�O�[
F V1I S©P S:[6T^Z1I O�P M S�V^O _ ÓNF�Ó<F�[óH F�Y�ZXV^WXS _ Z1YXO�J ÓNW1O�H M V1Ú
À J O�F�H I J Z1I Z1J O�H6WXF�P S:[
ZXV M P O�P Q RS:F�H Ó M V1I F�J _ M YXO V^WXS�T^S:H I S:H�WXF�I J O U^O _ ]1S:Ó<WXF T�O�J I O�[
F V1I S:H
WXF
S:J YXO V M Õ O�P Q RS:F�HuF.S:J YXO V M Õ O�P Q RS:F�HuF V1I J F�H M Ó:O�I J O d�`F�HbWXF.J F&WXF�H _ S:P O M HbF.Y _ S&U^O M H�WXF.P S:[
ZXV M P O�P Q RO�S
WXF<W1O&WXS:H Á
þáO�[AU M F V1I F�S:J YXO V M Õ O�P M S�V^O _ Ó�T^S�dXS�O&WXS�WXFNP S:[6T^Z1I O&WXS:J F�HNO�Z1I�`S�V1S:[
S:H.[�O�H M V1I F�J _ M YXO�Ú

WXS:H Ó M V1H I M Y�S:ZAO�S.H Z1J Y M [
F V1I S<WXFuH M H I F�[�O�H;WXFuI J O U^O _ ]1S.P S:S�T^F�J O�I M dXS<H ZXT^S:J I O&WXS.F�[)P S:[6T^Z1Ú
I O&WXS:J�D ¼ ¸ ã�ä�åX» ° ²�± åiäCä:¸ ² » ° ·b¼ ¸ ¸ ä:° ² ³�» µ æ&°�ç�¸ ² è K Á ¿ S:J1F�Ö�F�[6T _ S:Ó S.J F�P Z1J H S.OuH M H I F�[�O�H�WXFuP S:J J F M S
F _ F�P I J�`S�V M P S:Ó&U1S _ F�I M V1HbF.P S�V1À F�J�×F V1P M O<O�I J O d�`F�HbWXF.P S:[6T^Z1I O&WXS:JuF�H I `ONO.I S:J V^O�J Ú H F�P S:[
ZXV1HuV^O�H
O�P I M d M W1O&WXF�H.W M `O�J M O�HbW1O�HuS:J YXO V M Õ O�P Q RS:F�H Á
¿ S:J<S:Z1I J S _ O&WXS:ÓbO�HNI F�S:J M O�H�F4T^J:`O�I M P O�H�WXF6Y�F�H I RO�S�W1O�H�S:J YXO V M Õ O�P Q RS:F�HNI ×F�[ M Y�Z^O _ [
F V1I F

d M V^WXS!OGF dXS _ Z M J Á�Æ�F â O�T^S:J Ô:Z1FmO�H
J F _ O�P Q RS:F�H
H S:P M O M H�F�]1Z1[�O V^O�H
F dXS _ Z1F�[
ÓNS:H
À O�P I S:J F�H
F�P S�V<`S:[ M P S:H�S!O�P S�V1H F _ ]^O�[óS:Z)OGI F�P V1S _ S:Y M O�S M V1H I M YXO�Ó�O�H
F�H I J Z1I Z1J O�H
S:J YXO V M Õ O�P M S�V^O M H
O T^J F�H F V1I O�[ Z1[�P F V.`O�J M SmF dXS _ Z1I M dXS:Ó<Ô:Z1F6T�O�J I F�W1O�HA] M F�J O�J Ô:Z M O�H�T^J F�P M H O�H6WXF�À ZXV1P Q RS:F�HAF
P S:[6T^F�I ×F V1P M O�H Ó�F�[áW M J F�P P Q RO�S<OuS:J YXO V M Õ O�P Q RS:F�H�[�O M H;W M À Z1H O�H�F;dXF�J H�`O�I F M HXU^O�H F&O&W1O�H^F�[)Y�J ZXT^S:H
]1F�I F�J S:Yb`F V1F�S:H�WXF M V^W M d^`Þ WXZ1S:H Á�þNZmH F â O�Ó^T^F�J O V1I FAF�H I F6P F V.`O�J M S:Ó�S:HNT^J S:P F�H H S:H4WXF
WXF�P M H�RO�S
[
S:H I J O�[�Z1[�OAI F V^W;×F V1P M O6T�O�J OAH Z�U1H I M I Z M J�S:H M V^W M d^`Þ WXZ1S:H4T^F _ S:H�Y�J ZXT^S:HNP S:[
S�F _ F�[
F V1I S
P F V1I J O _ Á

e



Ü é�ê�ë�ìí î�ï�ð�ñOò óÃô õcî öµñ�÷&ï é ø&ùê ñ
È�[�O4P S�V1H F&Ô:Zu×F V1P M OAWXF�H I O�H�WXZ^O�H<T^F�J H T^F�P I M d1O�H�â6[�O M HNI F�P V1S _ S:Y M O6O M V1I F�J _ M YXO�J<S:H M V1Ú

W M d^`Þ WXZ1S:HAF6[�O M S:J<V1F�P F�H H M W1O&WXF�WXF6I J O U^O _ ]^O�J<F�[�Y�J ZXT^S]â!`F6S�H Z1J Y M [
F V1I SmWXF6H M H I F�[�O�H
P S:[6T^Z1I O�P M S�V^O M H<WXF�H F VXdXS _ d M WXS:H.P S:[}S4S&U:â F�P I M dXS6WXF<H ZXT^S:J I O�JbO M V1I F�J O�P P Q RO�SAFNWXF�P M H�RO�SAF�[
Y�J ZXT^S<V^O�H;S:J YXO V M Õ O�P Q RS:F�H�D Æ�Æ�Å L Ã�ú K Á
c S�F V1I O V1I S:Ó;F�H I FAI M T^SGWXFAH M H I F�[�O�H4WXF T�O�J O�Ú H F4P S:[�Z1[�P S�V:â ZXV1I S�[
Z M I S�d1O�H I S�F6W M Ú

dXF�J H M ã P O&WXS�WXF�T^J S&U _ F�[�O�H Ó1Ô:Z1F�T^S�WXF�J F�[
S:H.P _ O�H H M ã P O�J<F�[�I J�×F�H.P O�I F�Y�S:J M O�H.Y�F V.`F�J M P O�H ÁNÄ
M V1I F�J O�P P Q RO�S�F V1I J F�S:H;F _ F�[
F V1I S:HbÔ:Z1F�P S�V1H I M I Z1F�['Z1[>Y�J ZXT^S�`F�Z1[>[
F�P O V M H [
S�F�H H F V1P M O _ V1S
H F�Z�À ZXV1P M S�V^O�[
F V1I SXÁbÄ M V1I F�J O�P P Q RO�S:ÓXH F V^WXSAÀ ZXV^W1O�[
F V1I O _ [
F V1I F<V1F�P F�H H�`O�J M O�O�S6WXF�H F V1J S _ O�J
W1O�H�I O�J F�À O�H<V^O�HNS:J YXO V M Õ O�P Q RS:F�H ÓN`F6I O�[AU.`F�[�Z1[�À O�P I S:J M [6T^S:J I O V1I FAV^O�HNJ F _ O�P Q RS:F�HNH S:P M O M H4F
]1Z1[�O V^O�H ÁNabS�V1H F&Ô:Z1F V1I F�[
F V1I F�Ó1S
WXF�H F VX]1S�WXF�H M H I F�[�O�H<P S:[6T^Z1I O�P M S�V^O M H�Ô:Z1F�H ZXT^S:J I O�[
O�P I M d M W1O&WXF�H.F�['Y�J ZXT^S4WXF dXF<P S�V1H M WXF�J O�JbO<P S:[6T _ F�Ö M W1O&WXF�WXF<À O�P I S:J F�HbF.J F&Ô:Z M H M I S:H�H S:P M O M H
O�H H S:P M O&WXS:H ßO M V1I F�J O�P P Q RO�S.F V1I J FuS:H M V^W M d^`Þ WXZ1S:HuFuY�J ZXT^S:H Á:a�O�H S.P S�V1I J:`O�J M S:Ó&OuI F�P V1S _ S:Y M O�À O _ ]^O
T^S:J�À O _ I O<WXF.[
S:I M d1O�P Q RO�S<V1S�H F�ZAZ1H SXÁ
þ*WXF�H F VX]1S�WXFAH M H I F�[�O�H4Ô:Z1F4H ZXT^S:J I O�[�O4I S:[�O&W1O6WXF6WXF�P M H�RO�S�F�[ÙY�J ZXT^S
F�Ö M Y�F�Ó1T^S:J

Z1[ _ O&WXS:Ó�Z1[�O<O V.`O _ M H F<P Z M W1O&WXS:H O�WXF<P S:[
S4S:HbÀ O�P I S:J F�HuS:J YXO V M Õ O�P M S�V^O M H�â<] M F�J O�J Ô:Z M O�HbWXF
T^S�WXF�J Ó _ S:P O _ M Õ O�P Q RO�S4WXS4P S�VX]1F�P M [
F V1I S:Ó�J F�Y�J O�H Ó�T^J:`O�I M P O�H Ó�F�I P�Á�â<H F M J RO�S�J F�Ý1F�P I M J;V1S�H M H I F�[�O�Ó
H F V^WXS�W1O&WXS�O&W1Ô:Z M J M WXS©Ô:Z1F
SGH M H I F�[�O�À O _ ]^O
H F
À ZXV1P M S�V^O�J4P S�V1I J O�O
S:J YXO V M Õ O�P Q RO�SXÁ ¿ S:J
S:Z1I J S _ O&WXS:Ó:WXF dXF M Y�Z^O _ [
F V1I F.H F�J�P S�V1H M WXF�J O&W1ONObT^S:H H M U M _ M W1O&WXF�WXF�S�H M H I F�[�O<O�P I Z^O�J�P S:[
S
M V^WXZ1I S:JuWXS4WXF�H F VXdXS _ d M [
F V1I SAS:J YXO V M Õ O�P M S�V^O _ Ó M V1I J S�WXZ Õ&M V^WXS4YXO VX]1S:HbWXFbT^J S�WXZ1I M d M W1O&WXFNF
J F�S:J YXO V M Õ O V^WXS4O�H;F�H I J Z1I Z1J O�HuWXF<WXF�P M H�RO�SXÁ
Â M V^O _ [
F V1I F�Ó;SGWXF�H F VXdXS _ d M [
F V1I SmWXF6I F�P V1S _ S:Y M O�H�V1F�P F�H H�`O�J M O�H4O�S�À ZXV1P M S�V^O�[
F V1I SGWXF

H M H I F�[�O�H�Ô:Z1F;H F;F V1P S�V1I J O�[)W M H H F�[ M V^O&WXS:H^T^F _ O�H1S:J YXO V M Õ O�P Q RS:F�H Ó�Ô:Z1F^V1F�P F�H H M I O�[áWXF;[
F&W M O�J
M V^W M d^`Þ WXZ1S:H�F�Y�J ZXT^S:H Ó.F�F�H I J Z1I Z1J O�JAO M V1I F�J O�P P Q RO�S�FGWXF�P M H�RO�S:ÓNP S�V1H I M I Z M<M Y�Z^O _ [
F V1I FGZ1[
M [6T^S:J I O V1I F<WXF�H O ã SXÁ
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\ H I O<I F�H F.À S M WXF�H F VXdXS _ d M W1O<V1S4P S�V1I F�Ö�I S4WXS4Y�J ZXT^SNÇ<`F�P V M P O�HbWXF.Å V1I F�J O�P P Q RO�S�F.EGZ _ I M [q`F&W M O�Ó
WXS.Å c4\ Æ�a.Á \ H I FuY�J ZXT^SbP F V1I J OuO;H Z^O M VXdXF�H I M YXO�P Q RO�SbV1S<WXF�H F VXdXS _ d M [
F V1I SNWXF;I F�P V1S _ S:Y M O�H;Ô:Z1F
H F _ S:P O _ M Õ O�[ÙF V1I J F�Z1I M _ M Õ O&WXS:J F�HNF4O T _ M P O�P Q RS:F�H ØbH ZXT^S:J I F�Y�J:`O ã P S
WXF4O T _ M P O�P Q RS:F�H Ó1À F�J J O�[
F V1Ú
I O�H.Y�J:`O ã P O�H.WXF�H ZXT^S:J I F�O�S
WXF�H F VX]1S
WXF4O T _ M P O�P Q RS:F�H ÓX[
Z _ I M [q`F&W M O�ÓX] M T^F�J [q`F&W M O�Ó M V1I F�J À O�P F�H
T^F�H H S�O�Ú [q`O&Ô:Z M V^O�Ó M V1I F�J À O�P F�HbWXF.H M H I F�[�O�HuP S:S�T^F�J O�I M dXS:H Á \ H I F<P S�V1I F�Ö�I S _ F d1O<O�SNT^S:H M P M S�V^O�Ú
[
F V1I S�W1O�I F�H FbV^O6`O�J F&O�WXF.WXF�H F VXdXS _ d M [
F V1I SAWXF�I F�P V1S _ S:Y M O�H Ó&[�O V1I F V^WXS:Ó�V1SNF V1I O V1I S:Ó&Z1[�O
T^F�J H T^F�P I M d1O4O U1F�J I O<T�O�J ONS:Z1I J O�H
`O�J F&O�H<WXS6P S�VX]1F�P M [
F V1I S:Ó1J F _ O�P M S�V^O&W1O�H.P S:[�S6I F�[�O�[�O�H
WXF�`Þ V^WXS _ FAV;RO�S�I F�P V1S _ `S:Y M P O�Ø4À ZXV1P M S�V^O�[
F V1I SGWXS:H�Y�J ZXT^S:H Ó;WXF�P M H�RO�S:Ó;I S:[�O&W1O�WXF6WXF�P M H�RO�S:Ó
WXF�P M H�RO�S4S:J YXO V M Õ O�P M S�V^O _ Á
\ H I OuI F�H FuÀ S M T�O�J P M O _ [
F V1I F�WXF�H F VXdXS _ d M W1OuV1S4×O�[AU M I S<W1O;T�O�J I M P M T�O�P Q RO�S.WXS<O�Z1I S:J1F�[áWXS M H

P S�V1I J O�I S:HbWXF M VXdXF�H I M YXO�P Q RO�SXØ

S ������!�"���¯
��� D �.² T:³ º�µ ¶ ³�» µ ¸ º:³�´���U&³ º�T�° V�"�æ&¸ ´ åX» µ ¸ º;V���» ² å�¼ » å�² µ º�TA³ º�·���çb³ ² ° º�° ± ± K Á "�å�W
² ¸ ä:° ³ ºx��» ² ³�» ° T�µ ¼1X^² ¸ T�² ³ ã�ãN°9Y ¸ ²��u° ± ° ³ ² ¼ U�µ º[Z º Y ¸ ² ã<³�» µ ¸ º
³ º�·
¯ ° ¼ U�º�¸ ´ ¸ T�µ ° ±]\ "���X��!Z ¯�^ Á
abS�V1I J O�I S c SXÁ�_�` a�f:Á

S ����������������¯ D �X³ ± µ ¼��u° ± ° ³ ² ¼ U�¸ º��<·Cæ�³ º�¼ ° ·��Nµ ± » ² µ ¹ åX» ° ·���¸ ã�ä�åX» µ º�T�b;cX² ¸ ãc�N´ T�¸ ² µ » Uiã<±
» ¸���d�± » ° ã<± K Á ¿ J S�â F�P I S "���X��!Z ¯g�X³ ± µ ¼µ�u° ± ° ³ ² ¼ U Á1abS�V1I J O�I S c SXÁXg&à&g�e�Á

P1Q f (��1g �
	�
 �&�� �'$
��� �
� �]h
����" � �m�)�]h[i�� 
���	�ï ���
Äkj :
B < j :C9 = 8 D�> WXS<O�Z1I S:J Ó�H F�Y�Z M W1O;V1F�H I OuI F�H F�Ó H S&U1J FuS:H^À O�P I S:J F�H�Ô:Z1FbW M H I M V1Y�Z1F�[áZ1[)Æ�Æ�Å L Ã
WXF.S:Z1I J S:HuH M H I F�[�O�H Ó�U^O�H F M O�Ú H FbF�['Ô:Z^O�I J S<V1S:P Q RS:F�H;À ZXV^W1O�[
F V1I O M H Ø

S Z ºX» ° ² ³ ¼ ¼½&¾³ ¸6° ãlT�² åiä:¸ Á�þNH4T�O�J I M P M T�O V1I F�H6WXF�Z1[�Y�J ZXT^SGWXF�WXF�P M H�RO�SmV1F�P F�H H M I O�[ÒWXF
I J S:P O�J<F4T�O�J I M _ ]^O�J M V1À S:J [�O�P Q RO�S:Ó�F�H I O U1F _ F�P F�J.J F _ O�P Q RS:F�H�F4S&U:â F�P I M dXS:H�P S:[
ZXV1H Ó;WXF ã V M J
F�H I J O�I `F�Y M O�H^WXF;I J O U^O _ ]1S�F�[�P S�V:â ZXV1I SXÁ \ H I F�`F;Z1[�I F�[�O;H M I Z^O&WXS.V^O�`O�J F&O;W1O;H S:P M S _ S:Y M O�Á

S ��åiä:¸ ² » °u·&°�µ ºX» ° ² ³ ¼ ¼½&¾³ ¸ ÁNþáJ F�P Z1J H S6O�H M H I F�[�O�H<P S:[6T^Z1I O�P M S�V^O M H.T�O�J O M V1I F�J O�P I Z^O�J Ó1F�[
WXF�I J M [
F V1I S
W1O M V1I F�J O�P P Q RO�SAÀ O�P F�Ú O�Ú À O�P F.H F�[�[
F&W M O�P Q RO�S:ÓXS&U1J M YXONO�S
WXF�H F VXdXS _ d M [
F V1I S
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F�P O V M H [
S:H<WXFNH ZXT^S:J I FNÔ:Z1F<V;RO�SAS&U1H I J Z^O�['S:H�J F&Ô:Z M H M I S:H.À ZXV^W1O�[
F V1I O M H.O�P M [�O
M V^W M P O&WXS:H Á \ H I F6`F�Z1[>I F�[�O.À ZXV^W1O�[
F V1I O _ [
F V1I F.I F�P V1S _ `S:Y M P SXÁ

m ¯ ¸ ã<³ ·�³.·&°;·&° ¼ µ ±&¾³ ¸.° ãkn�² åiä:¸ Á^È�[*Y�J ZXT^S4WXFNWXF�P M H�RO�SAI F�[*Z1['S&U:â F�P I M dXSXÁ�É1S:Y�S:Ó�O<H Z^O
O�P I M d M W1O&WXF6`FbF�H I J Z1I Z1J O&W1O�Ó P O U1F V^WXS<O�S.H M H I F�[�O�H ZXT^S:J I O�J1F�H H OuF�H I J Z1I Z1J O�P Q RO�SXÁ:Ç:J O�I O�Ú H F
WXF.Z1[>I F�[�O.H S:P M S _ `S:Y M P S4[�O�HuP S:[ M [6T _ M P O�P Q RS:F�H;V^O�I F�P V1S _ S:Y M O�Á

m ¯ ¸ ã<³ ·�³N·&°u·&° ¼ µ ±&¾³ ¸.¸ ² n:³ º�µ ¶ ³ ¼ µ ¸ º:³�´ ÁbÈ�['Y�J ZXT^Sm`FNZ1[�O<F V1I M W1O&WXF4O U1F�J I O<F<T^F�J [ M H H `Þ dXF _
O M V1Ý1Zu×F V1P M O�HbF�Ö�I F�J M S:J F�H ÁXþNH;T^J S:P F�H H S:HbWXF<WXF�P M H�RO�S4H�RO�S M V1Ý1Z1F V1P M O&WXS:HuT^F _ S�P S�V1I F�Ö�I S
W1O.S:J YXO V M Õ O�P Q RO�SXÁ \ H I F.I F�[�O.P S�V1Y�J F�YXO.O�H�`O�J F&O�HuW1O.H S:P M S _ S:Y M O<F.Y�F�H I RO�SXÁ

\ V1P S�V1I J O�[
Ú H F<WXS:P Z1[
F V1I O&WXS:H�V^O _ M I F�J O�I Z1J O�Ó�Ô:Z1F�J;I J O U^O _ ]1S:H�WXF M VXdXF�H I M YXO�P Q RO�S4Ô:Z1F<P S:Ú
U1J F�[>I J O V1H dXF�J H O _ [
F V1I FNO�HbÔ:Z^O�I J SG`O�J F&O�HbO�P M [�O M V^W M P O&W1O�H ÓXÔ:Z1F�J;I J O U^O _ ]1S:HbÔ:Z1F.À S:P O�[*F�[
O _ Y�Z1[�O�H.WXF�H I O�H6`O�J F&O�HbF�['T�O�J I M P Z _ O�J Á c SAF V1I O V1I S:Ó�SAF�H I Z^WXS6WXSAF�H I O&WXS
W1O�O�J I F.T^F�J [ M I M Z
M WXF V1I M ã P O�J;W M dXF�J H O�H _ O�P ZXV^O�H^V1S.P S�VX]1F�P M [
F V1I S�O�P I Z^O _ WXFbP S:[
S
`F;T^S:H H `Þ dXF _ P S�V1Y�J F�YXO�JXV1Z1[
Æ�Æ�Å L Ã�S:H;J F&Ô:Z M H M I S:HbO�H H S:P M O&WXS:HbO�S:H�Y�J ZXT^S:H Ó�S:J YXO V M Õ O�P Q RS:F�H�F�I F�P V1S _ S:Y M O�Á L F�H I FuT^J S&U _ F�[�O
Y�F V.`F�J M P S:Ó M WXF V1I M ã P O�Ú H F�FNW�`O�Ú H FNWXF�H I O&Ô:Z1F�O<Z1['P S�V:â ZXV1I S6WXF = B o:C<Cp�B KiF�G :�q0>C<�:C< p�:C9 4r s 9 K
< t
u A�:�< :
B M>CK.KiF9v :C9 = K�7�:�:C< = A�7�K�6�:C< = >�= :C< : Ø

m c Z1[)Æ�Æ�Å L Ã<Ó O;[
S�V M I S:J M Õ O�P Q RO�S<W1O�H�O�P I M d M W1O&WXF�HuWXS.Y�J ZXT^S:Ó F V1I F V^W M W1ObP S:[
S.Z1[�ObO�I M Ú
I Z^WXF�P S�V1H P M F V1I F;WXF^d M Y M _ ×O V1P M O�Ó&WXF T^F V^WXF�F�Ö�P _ Z1H M d1O�[
F V1I F;W1O;Ô:Z^O V1I M W1O&WXF�F;Ô:Z^O _ M W1O&WXF
W1O M V1À S:J [�O�P Q RO�S6Ô:Z1F
`F<À S:J V1F�P M W1O.T^F _ S4T^J�`S�T^J M S4H M H I F�[�O�O<P O&W1ONZ1I M _ M Õ O&WXS:J Á�Ç�S:J V^O�Ú H F�Ó
T^S:J I O V1I S:Ó V1F�P F�H H�`O�J M SNWXF�H F VXdXS _ dXF�J�[
F�P O V M H [
S:HuWXF M V1I F�J O�P P Q RO�S<H S ã H I M P O&WXS:H Ó�P O T�O Õ F�H
WXF.H ZXT^S:J I O�J�Z1[�O�F _ F d1O&W1O.[
S�V M I S:J M Õ O�P Q RO�SXÁ

m È�[>O�H T^F�P I SNF�H H F V1P M O _ T�O�J ObS�WXF�H F�[6T^F VX]1SNWXS:H;Y�J ZXT^S:H;Ô:Z1FbZ1I M _ M Õ O�[*Z1[>Æ�Æ�Å L Ãá`F�O
F�H I J Z1I Z1J O�P Q RO�S6WXS:HbT^J S:P F�H H S:H�WXF�WXF�P M H�RO�SXÁ c SAF V1I O V1I S:Ó�T^F�J O V1I FNO<[
Z _ I M T _ M P M W1O&WXFAWXF
À S:J [�O�H.WXFNF�H I J Z1I Z1J O�P Q RO�S:ÓXF�H I F�H�H M H I F�[�O�H�V;RO�SAÀ S:J V1F�P F�[}Z1[}H ZXT^S:J I FNY�F V.`F�J M P S:Ó:V1F�[
T^F�J [ M I F�[>Z1[�O.Y�F�H I RO�SNÝ1F�Ö�`Þ dXF _ WXF�H I O�HbF�H I J Z1I Z1J O�H Á

m þNHNÆ�Æ�Å L Ã>O V^O _ M H O&WXS:H4O T^J F�H F V1I O�[
Ú H FAWXF4À S:J [�O4À F�P ]^O&W1O.â6F�[ÙH O _ O�H�WXF6WXF�P M H�RO�S0â
WXF�H _ M YXO&WXS:H�WXS:H<J F�H I O V1I F�H.H M H I F�[�O�HNW1O�H<S:J YXO V M Õ O�P Q RS:F�H Ó1S
Ô:Z1F�P S�V1I J O�J M O4S6S&U:â F�P I M dXS
M V M P M O _ WXF M V1I F�Y�J O�P Q RO�S�S:J YXO V M Õ O�P M S�V^O _ Á
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Æ M [
Z _ I O V1F&O�[
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B >�z < :µ8 @
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���

þNH1J F�H Z _ I O&WXS:H;O T^J F�H F V1I O&WXS:H1À S:P O�[!V^O�I Z1J O _ [
F V1I F�V^O;J F�H S _ Z1P Q RO�S.WXS:H1T^J S&U _ F�[�O�H^Ô:Z1F�À S:J O�[
M WXF V1I M ã P O&WXS:H Á��NZ^O V1I SAO�SNT^J M [
F M J S�T^J S&U _ F�[�O�Ó:O.H S _ Z1P Q RO�SNU^O�H F M O�Ú H F�V^O<WXF�P S:[6T^S:H M P Q RO�S4WXS
H ZXT^S:J I F6P S:[6T^Z1I O�P M S�V^O _<ßO M V1I F�J O�P P Q RO�S�F�[�W M dXF�J H S:H4H F�J d M P Q S:HAD P S�V1I J S _ SGW1O6P S�V1P S:J J�×F V1P M O�Ó
P S�V1I J S _ S6W1O M V1I F�J O�P P Q RO�S4F M V1I F�J À O�P F.T^F�H H S�O�Ú [q`O&Ô:Z M V^O�K Ó�I S:J V^O V^WXS4T^S:H H `Þ dXF _ O<J F&O _ M Õ O�P Q RO�SAWXF
� :C9 >
6�8 < � K
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B D�8 9 L K
<17�K.< 8 < = : � > Á
þqH F�Y�ZXV^WXS<T^J S&U _ F�[�O _ F dXS:Z ßO 7�: ��6�8 9 L M>CK�7�:�A � 9 K�6�� A�6�= K�7�: � :C9 >
6�8 < � K
<µ@�:
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B 8 9 K
<

7�:�8 6�= :
B >C9 9 L M>CK=� � >C< :C< ����>C7�B MK
:C<µ:�KiF9� :C9 = K
<�7�:�8 6�= :
B >C9 9 L M>CK;���
A�:C��K
7�: � < :
B�8 6�= :
B G 8 @�>C7�K
<�7�:
� K�B � >�>�9 B 8 >
B � 4A�G = 8 ��G >C<1:C< = B A�= A�B >C<�7�:1��B K
9 :C< < K
<�7�:�7�:C9 8 < M>CK Á
Â M V^O _ [
F V1I F�Ó�P S:[
SAH S _ Z1P Q RO�S�T�O�J O<SAI F�J P F M J S�T^J S&U _ F�[�O�ÓXO T^J F�H F V1I O�[
Ú H F<WXS M H � :C9 >
6�8 < z

� K
<�7�:�8 6�= :
@
B >C9 L M>CKgK�B @�>
6�8 �i>C9 8 K�6�>
G WXS:H�Æ�Æ�Å L Ã�Á�È�[�WXF�H I F�H�[
F�P O V M H [
S:H�T^F�J [ M I FNH F _ F�P Ú
P M S�V^O�J4O�H4F�H I J Z1I Z1J O�H4WXS:H�T^J S:P F�H H S:HAWXF�WXF�P M H�RO�Sm[�O M HAO&WXF&Ô:Z^O&W1O�HAO�S�P S�V1I F�Ö�I S�WXF6P O&W1O
S:J YXO V M Õ O�P Q RO�SXÁuþ�S:Z1I J SA[
F�P O V M H [
S6WXF�H I M V^O�Ú H FNO M V1I F�Y�J O�J;S:H�Æ�Æ�Å L Ã!P S:['S:Z1I J S:H�H M H I F�[�O�H
W1O�HuS:J YXO V M Õ O�P Q RS:F�H Ó&F�[áT�O�J I M P Z _ O�J Ó�H M H I F�[�O�HbWXF�� å;��¸ ±;·&°�» ² ³�¹ ³�´ ��¸ D ç�¸ ² è � ¸ ç K Á
c Z1[}P S�V1I F�Ö�I SA[�O M H�Y�F�J O _ Ó�S4Æ�Æ�Å L Ã)WXF�H F VXdXS _ d M WXS6V1S�×O�[AU M I S6WXF�H I ONI F�H FNP S�V1I J M U1Z M Z

T�O�J O�S:HuJ F�H Z _ I O&WXS:HbWXS:HuT^J S�â F�P I S:H ������!�"���¯
��� D e f&f&g&K�F ����������������¯ D e f&f x K Á

P1Q �  !� �
����	��
�
	�
 �&�� �

c F�P F�H H O�J M O�[
F V1I F�Ó&O�H�P S�V1I J M U1Z M P Q RS:F�H�F�[áWXF�H I O&Ô:Z1FbF�H I RO�S _ M YXO&W1O�H;O�S:H^T^J S&U _ F�[�O�H�FbH S _ Z1P Q RS:F�H
Ô:Z1F�À S:J O�[áT^J S�T^S:H I S:H Ø
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� Ä©I F�H FuH Z1Y�F�J F;[
F�P O V M H [
S:H;WXF M V1I F�J O�P P Q RO�S M V1S�d1O&WXS:J F�H;Ô:Z1F�Ó V1S.H F�Z�P S�V:â ZXV1I S:Ó�I S:J V^O�[
S:HuÆ�Æ�Å L Ã©[�O M HbO&WXF&Ô:Z^O&WXS:HbO�S�H ZXT^S:J I F.W1O M V1I F�J O�P P Q RO�S�F�[>Y�J ZXT^SXÁ

� ÄmI F�H F;WXF�[
S�V1H I J O;Ô:Z1FN`F^T^S:H H `Þ dXF _ WXF�H F VXdXS _ dXF�J�[
F�P O V M H [
S:HXY�F V.`F�J M P S:H1WXF M V1I F�J O�P P Q RO�S:Ó
O^T�O�J I M JXWXS:H1Ô:Z^O M HXH F�P S�V1H I J S:F�[!F�H I J Z1I Z1J O�H1W M dXF�J H M ã P O&W1O�H�T�O�J O^T^J S:P F�H H S:H1WXF;WXF�P M H�RO�S
F�[>Y�J ZXT^SXÁ

� Ä©I F�H FbO T^J F�H F V1I OuH S _ Z1P Q RS:F�H M V1S�d1O&WXS:J O�H^T�O�J ObO M V1I F�Y�J O�P Q RO�S<WXF�H I FbI M T^SNWXFbH M H I F�[�O�H^V^O�H
S:J YXO V M Õ O�P Q RS:F�H Ó�O�I J O d�`F�H<W1O M V1I F�Y�J O�P Q RO�S
P S:[ÙH M H I F�[�O�HNWXF�H I M V^O&WXS:H4O4H ZXT^S:J I O�J.S:Z1I J O�H
O�P I M d M W1O&WXF�H�S:J YXO V M Õ O�P M S�V^O M H Á

P1Q ��� � �����
���
��� $ �)� �����
þ*a�O T;`Þ I Z _ SGÜ
O T^J F�H F V1I OAZ1[�O4T�O V1S:J�×O�[ M P O6Y�F�J O _ WXS:H�Æ�Æ�Å L Ã�Á \ H I OAT�O V1S:J�×O�[ M P O�`FAP S�V1H Ú
I J Z�`Þ W1O.ObT�O�J I M J;W1ObV1S:P Q RO�S4WXF.Ô:Z1FbF�Ö M H I F�[*I J�×F�H�T^F�J H T^F�P I M d1O�HuW M À F�J F V1I F�H;H S&U1J F�SNI F�[�O�Ø�Z1[�O
T^F�J H T^F�P I M d1ONP F V1I J O&W1O.V1S4Y�J ZXT^S:Ó:F�H P _ O�J F�P F V^WXSAS4P S�V1P F M I S
WXF M V1I F�J O�P P Q RO�S4F�['Y�J ZXT^S:Û:Z1[�O
T^F�J H T^F�P I M d1O�I F�P V1S _ `S:Y M P O�Ó�dXS _ I O&W1O�T�O�J ObS<H F�ZAH ZXT^S:J I FbP S:[6T^Z1I O�P M S�V^O _ Û�F�Ó ã V^O _ [
F V1I F�Ó&Z1[�O
T^F�J H T^F�P I M d1O.S:J YXO V M Õ O�P M S�V^O _ Ó�F�H P _ O�J F�P F V^WXS�S�P S�V1P F M I S4WXF.I S:[�O&W1O<WXF<WXF�P M H�RO�SXÁ
þGa�O T;`Þ I Z _ Sbà4`F;WXF&W M P O&WXS�O;O V^O _ M H O�J�F�P _ O�H H M ã P O�J�S:HXP S:[6T^S�V1F V1I F�H1Ô:Z1F�Ó�V1SbH F�Z<P S�V:â ZXV1I S:Ó

P S�V1H I M I Z1F�[ Z1[�Æ�Æ�Å L Ã�ØXH ZXT^S:J I F
WXF M V1I F�J O�P P Q RO�S:Ó;À O�P M _ M I O�P Q RO�SGWXFAT^J S:P F�H H S:H�F6O�H H M [ M _ O�P Q RO�S
S:J YXO V M Õ O�P M S�V^O _ Á)È�[ S&U:â F�P I M dXS�À ZXV^W1O�[
F V1I O _ WXF�H I F�P O T;`Þ I Z _ S>`F M WXF V1I M ã P O�J6S:H6W M dXF�J H S:H
T^J S&U _ F�[�O�H ÓuH S _ Z1P Q RS:F�HAF
I F�P V1S _ S:Y M O�H6O T _ M P O&W1O�H
O
F�H H F�H4P S:[6T^S�V1F V1I F�H ÓbP O�J O�P I F�J M Õ O V^WXSmS
F�H I O&WXS4O�P I Z^O _ WXS�P S�VX]1F�P M [
F V1I S�V1F�H I O
`O�J F&O�Á
þNH�I J�×F�H�P O T;`Þ I Z _ S:H;H F�Y�Z M V1I F�H�H�RO�SNWXF&W M P O&WXS:H ßObJ F&O _ M Õ O�P Q RO�SNWXS:H;P S:[6T^S�V1F V1I F�HuWXFbH ZXT^S:J I F

WXF M V1I F�J O�P P Q RO�S:Ó^À O�P M _ M I O�P Q RO�S�WXF�T^J S:P F�H H S:H<F4O�H H M [ M _ O�P Q RO�S
S:J YXO V M Õ O�P M S�V^O _ Á4Ä�H H F V1I F�H.V1F�H I F�H
P S�V1I F�Ö�I S:H Ó�H�RO�S�O T^J F�H F V1I O&W1O�H�H S _ Z1P Q RS:F�H^T�O�J OuP O&W1O�Z1[>WXS:H^T^J S&U _ F�[�O�H�H F _ F�P P M S�V^O&WXS:HuP S:[
S
À S:P S
WXF�H I O�I F�H F�Á<þáP S:[6T^S�V1F V1I F4WXF�H ZXT^S:J I F4WXF M V1I F�J O�P P Q RO�S:Ó1O T^J F�H F V1I O&WXSAV1S6a�O T;`Þ I Z _ S���Ó
WXF ã V1F4Ô:Z^O�I J S6S&U:â F�P I S:H Ó1P O&W1O�Z1[ÙWXF _ F�HNWXF&W M P O&WXS�O�O�H T^F�P I S:H<P O�J O�P I F�J `Þ H I M P S:HNWXS
H ZXT^S:J I F
WXF M V1I F�J O�P P Q RO�SXØ4D e K ² ° ��µ ± » ¸ ± ÓuÔ:Z1F4F�Ö�F�J P F�[ÙP S�V1I J S _ SmW1OAP S�V1P S:J J�×F V1P M O�ÛbD Ü&K ³ ± ± µ ± » ° ºX» ° ± ÓuÔ:Z1F
F�Ö�F�J P F�[>P S�V1I J S _ S6W1O M V1I F�J O�P P Q RO�S:Û�D à&K ¼ ¸ º�° �^¾¸ ° ± Ó�Ô:Z1F�T^F�J [ M I F�['F V1P O&WXF&O�JuO�HuS�T^F�J O�P Q RS:F�HbWXS:H
Z1I M _ M Õ O&WXS:J F�H ÛNF�Ó.D ��K ãN¸ º�µ » ¸ ² ° ± Ó.Ô:Z1F
À S:J V1F�P F�[ M V1À S:J [�O�P Q RO�SmH S&U1J F
SmÀ ZXV1P M S�V^O�[
F V1I S�WXS:H
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J F�H I O V1I F�HuS&U:â F�P I S:HuO�S:HuZ1I M _ M Õ O&WXS:J F�H�WXS�Æ�Æ�Å L Ã�Á
þ!P S:[6T^S�V1F V1I F<WXF.À O�P M _ M I O�P Q RO�S4WXF.T^J S:P F�H H S:H Ó�O T^J F�H F V1I O&WXSNV1S4a�O T;`Þ I Z _ S x Ó�WXF ã V1F.[�O M H

WXS M H.S&U:â F�P I S:HuV1F�P F�H H�`O�J M S:H ßONF�H I J Z1I Z1J O�P Q RO�S6WXS:HbT^J S:P F�H H S:H.WXF�WXF�P M H�RO�SXØ�D x K ° ± » µ ´ ¸ ± ÓXÔ:Z1F<T^F�J Ú
[ M I F�[�P S�V ã Y�Z1J O�J<O�H M V1I F�J O�P P Q RS:F�H�WXS:HNZ1I M _ M Õ O&WXS:J F�H�P S:[�S
H M H I F�[�O�Û;F
D g&K;S1� ³ ± ° ³ ·&¸ ² Ó�Z1[
S&U:â F�P I S�Ô:Z1F.[�O V M T^Z _ O.S:H ° ± » µ ´ ¸ ± WXF.[
S�WXSAO�F�H I J Z1I Z1J O�J^S:H;T^J S:P F�H H S:HbWXF<WXF�P M H�RO�SXÁ
þGP S:[6T^S�V1F V1I F;WXF;O�H H M [ M _ O�P Q RO�SbS:J YXO V M Õ O�P M S�V^O _ Ó�WXF�H P J M I SuV1Sba�O T;`Þ I Z _ Sbg&Ó�O T^J F�H F V1I O;WXS M H

S&U:â F�P I S:HuWXF�H I M V^O&WXS:H�O M V1I F�Y�J O�J�SNÆ�Æ�Å L Ã�V1Z1[�O�S:J YXO V M Õ O�P Q RO�SXØ^D � K�S ¼ ¸ º:± åX´ » ¸ ² Ó�Ô:Z1FbT^F�J [ M I F
F�H I J Z1I Z1J O�J.S:HNT^J S:P F�H H S:H4WXF6WXF�P M H�RO�SGW1O6À S:J [�OA[�O M H�O&WXF&Ô:Z^O&W1O
OAP O&W1O6S:J YXO V M Õ O�P Q RO�S�F�[
T�O�J I M P Z _ O�J Û�F�D �&K1S=� ° ± » ¸ ² Ó�Ô:Z1F M V1I F�Y�J O<SAÆ�Æ�Å L ÃqP S:[}S:HbH M H I F�[�O�H.WXFNÝ1Z1Ö�S:H�WXFNI J O U^O _ ]1S4F
P S:J J F M S�F _ F�P I J�`S�V M P S4W1O�HuS:J YXO V M Õ O�P Q RS:F�H Á
þqa�O T;`Þ I Z _ S � O T^J F�H F V1I O�P S�V1P _ Z1H&RS:F�HuF.I J O U^O _ ]1SNÀ Z1I Z1J SXÁ
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\ H I Z^W1O�Ú H FNV1F�H I ONI F�H FNSAH ZXT^S:J I F�P S:[6T^Z1I O�P M S�V^O _ O<T^J S:P F�H H S:H<WXF M V1I F�J O�P P Q RO�SAF�WXF�P M H�RO�S6F�[
Y�J ZXT^SXÁ
þ*S&U:â F�P I M dXS�À ZXV^W1O�[
F V1I O _ WXF�H I F6P O T;`Þ I Z _ S!`F M V1I J S�WXZ Õ&M JNS�I F�[�O6WXFAÀ S:J [�OAY�F�J O _ Á
È�[�O<Ô:Z1F�H I RO�S4P F V1I J O _ F�[}O V.`O _ M H F�`F.S�T�O T^F _ W1O<I F�P V1S _ S:Y M O<V1S:HuT^J S:P F�H H S:H�WXF M V1I F�J O�P P Q RO�S4F
WXF�P M H�RO�S4F�[>Y�J ZXT^S:Ó&[�O�I F�J M O _ M Õ O&WXS4F�[>H M H I F�[�O�H�Ô:Z1F�H F<WXF V1S:[ M V^O�[*Æ M H I F�[�O�H�WXF.Æ�ZXT^S:J I F
O�Å V1I F�J O�P P Q RO�S6F L F�P M H�RO�S6F�[�Ã<J ZXT^S
D Æ�Æ�Å L Ã<K Á c S6F V1I O V1I S:ÓXT^J F�I F V^WXF�Ú H F4WXF�H F VXdXS _ dXF�J.F�H I O
T^F�J H T^F�P I M d1O<I F�P V1S _ `S:Y M P O.V1Z1['P S�V1I F�Ö�I S4[�O M H�O _ O�J YXO&WXS4WXF<F V1I F V^W M [
F V1I S6W1O�H M V1Ý1Zu×F V1P M O�H
WXF.Y�J ZXT^S:H;WXF M V^W M d^`Þ WXZ1S:H�F.S:J YXO V M Õ O�P Q RS:F�H�V1S:HuÆ�Æ�Å L Ã�Á
þ}P O T;`Þ I Z _ SmF V1P S�V1I J O�Ú H F
F�H I J Z1I Z1J O&WXSmWXSmH F�Y�Z M V1I F
[
S�WXSXØ�O T^J F�H F V1I O�Ú H F�WXF M V�`Þ P M S�S

P S�V1P F M I S�WXF M V1I F�J O�P P Q RO�S�F�[ Y�J ZXT^SXÁ \ [ H F�Y�Z M W1O�ÓbWXF�H P J F dXF�[
Ú H F�O _ Y�ZXV1H�J F&Ô:Z M H M I S:H6WXS:H
H M H I F�[�O�H�P S:[6T^Z1I O�P M S�V^O M HAWXFAH ZXT^S:J I F6O M V1I F�J O�P P Q RO�S�F�[�Y�J ZXT^SXÁ \ H P _ O�J F�P F�Ú H FAS�P S�V1P F M I S
WXFNI S:[�O&W1ONWXF�WXF�P M H�RO�SAF�['Y�J ZXT^SXÁ;Â M V^O _ [
F V1I F�Ó:T^F�J H T^F�P I M d1O�Ú H FNO<I S:[�O&W1O�WXF�WXF�P M H�RO�SAF�[
Y�J ZXT^SNH F�Y�ZXV^WXSNZ1[�O�`S�T^I M P O.S:J YXO V M Õ O�P M S�V^O _ Á

¤ Q ¤ % �
� � ����
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Ä�H�O�P I M d M W1O&WXF�HAF�[�Y�J ZXT^S�H�RO�S
T^J S:P F�H H S:H�H S:P M O M HAÔ:Z1F6J F&Ô:Z1F�J F�[ÙZ1[�[
F�P O V M H [
SGO6Ô:Z1F
P ]^O�[�O�[
S:H M V1I F�J O�P P Q RO�SXØ;T�O�J I M _ ]^O4WXF M WXF M O�H ÓXd1O _ S:J F�H ÓXH F V1I M WXS:H.FNF�H I O U1F _ F�P M [
F V1I S
WXF�Z1[�O

f
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P S:[6T^J F�F V1H�RO�SN[)`Z1I Z^O.F V1I J FbT�O�J I M P M T�O V1I F�H.D ¿ O�I I S�V ° »�³�´ ­ Ó:e f��&f&K Á
�NZ^O V^WXSqÀ O�P F�Ú O�Ú À O�P F�Ó�S:H M V^W M d^`Þ WXZ1S:H M V1I F�J O�P I Z^O�[�O�I J O d�`F�H�WXFm[)`Z _ I M T _ S:H�P O V^O M H�WXF

P S:[
ZXV M P O�P Q RO�SXØ�O�Z^W^`Þ dXF M H Ó1d M H Z^O M H Ó1À O�P M O M H Ó1[
S�d M [
F V1I S:H<P S:J T^S:J O M H.S:ZGH M V^O M H.T^H M P S _ `S:Y M P S:H
D ® M _ I Õ�¯ Ç:Z1J S:À À ÓXe f&f&à&K Á.Ä�H�[
F V1H O�Y�F V1H�I J S:P O&W1O�HNO�I J O d�`F�H.WXF�H I F�H.P O V^O M HNWXF dXF�[�H F�JbP S:[
Ú
T^J F�F V^W M W1O�HuT^S:JuÔ:Z1F�['O�HbF VXd M O.F<J F�P F U1F�Ó&Z1[�O.I O�J F�À O.Ô:Z1F M [6T _ M P O<T^F�J P F T^P Q RO�S:Ó�P S:Y:V M P Q RO�S4F
â Z _ YXO�[
F V1I S<WXFbP O&W1O M V^W M d^`Þ WXZ1SXÁ9�NZ^O V^WXS<S:H M V^W M d^`Þ WXZ1S:H M V1I F�J O�P I Z^O�[>O�I J O d�`F�H�WXFu[
F M S:H;WXF
P S:[
ZXV M P O�P Q RO�S
H ZXT^S:J I O&WXS:H<T^S:J.I F�P V1S _ S:Y M O�H Ó�I O M HNP S:[
S�I F _ F�À S�V1F�Ó1d M WXF�S:Ú P S�V1À F�J�×F V1P M O�Ó^P S:J Ú
J F M S6S:Z�P S:J J F M S6F _ F�P I J�`S�V M P S:Ó1F V1P S�V1I J O�[ÙW M dXF�J H O�H.J F�H I J M P Q RS:F�H ßO4W M H T^S�V M U M _ M W1O&WXF6F _ O�J Y�Z1J O
WXF;U^O V^W1ObWXF�H H F�H�[
F M S:H Á \ H I O�H;J F�H I J M P Q RS:F�H;WXF ã V1F�[áS.Y�J O�Z4WXF ¼ ¸ ° ä:² ° ± ° º�¼½ ³ D ¼ ¸ ° ä:² ° ± ° º�¼ ° K1D EGP Ú
a�O�J I ]Xì ¯ EGS�V1í�Ó�e f&f�±�K Ó S:Z4H F â O�Ó H F V1I M WXS�WXFbF�H I O�J1T^J F�H F V1I F�Ó T^F�J P F U M WXS.T^F _ S:H�T�O�J I M P M T�O V1I F�H
WXF4Z1[ÙY�J ZXT^SXÁ c F�H H F4H F V1I M WXS:Ó�O M V1I F�J O�P P Q RO�S
F�[�Y�J ZXT^S6H ZXT^S:J I O&W1O�T^S:J�[
F M S:HNP S:[6T^Z1I O�Ú
P M S�V^O M HuI F V^WXF.O�J F&WXZ Õ&M J;ObP S:Ú T^J F�H F V1P Q O�WXS:HuH F�Z1H�T�O�J I M P M T�O V1I F�H Á c SNF V1I O V1I S:Ó&P S�V1I J O�J M O V^WXS
F�H I ObO ã J [�O�P Q RO�S:Ó EGP a�O�J I ]Xì<FuEGS�V1íND e f&f�±�K M V^W M P O�[>Ô:Z1FuS:H M V^W M d^`Þ WXZ1S:H;À O�[ M _ M O�J M Õ O&WXS:H�P S:[
ONI F�P V1S _ S:Y M O�T^S�WXF�[}Z _ I J O T�O�H H O�J.O�H _ M [ M I O�P Q RS:F�H.WXS:H.[
F M S:H<WXF�P S:[
ZXV M P O�P Q RO�S:ÓXO&W1Ô:Z M J M V^WXS
Z1[�Y�J O�ZGWXF�P S:Ú T^J F�H F V1P Q O�[�O M H<O T^J S:Ö M [�O&WXS�WXS�O T^F�J P F U M WXSAV^O�H M V1I F�J O�P P Q RS:F�H.À O�P F�Ú O�Ú À O�P F�Á
¿ S:J�F�Ö�F�[6T _ S:Ó&SNF�H T�O�P Q O�[
F V1I S�WXF�I F�Ö�I SNT^S�WXF.O�Z1[
F V1I O�J;O�F�Ö&T^J F�H H M d M W1O&WXF<W1O�H;[
F V1H O�Y�F V1H
F�H P J M I O�H Ó�H F<I O V1I S6Ô:Z1F�['F VXd M O<P S:[
S6Ô:Z1F�['J F�P F U1F.F�H H O�H�[
F V1H O�Y�F V1HuP S:[6T^J F�F V^WXF�JuSAH F�Z
H M Y:V M ã P O&WXS�D ® M _ I Õ@¯ Ç:Z1J S:À À Ó:e f&f&à&K Á \ Ö M H I F<T^S:J I O V1I S4Z1[�O<P S:J J F _ O�P Q RO�SAF V1I J F.P S:Ú T^J F�H F V1P Q O<F
À O�[ M _ M O�J M W1O&WXF�Á \ H I O.P S:J J F _ O�P Q RO�SNT^S�WXF.H F�J;O T^J S�dXF M I O&W1O�T^F _ S:HuÆ�Æ�Å L Ã�Á
Ä�W M H I M V1P Q RO�SNF V1I J F M V1I F�J O�P P Q RO�S�F�P S:[
ZXV M P O�P Q RO�SNJ F�H Z _ I O<W1O µ ºX» ° ² ·&° ä:° º�·�²° º�¼ µ ³ F V1I J F�S:HuF _ F�Ú

[
F V1I S:HbWXF.Z1[*Y�J ZXT^SXÁ�Ä�HuO�P I M d M W1O&WXF�H M V^W M d M WXZ^O M H.H�RO�S M V1I F�J WXF T^F V^WXF V1I F�HuV1S�H F V1I M WXS4F�[
Ô:Z1FAÝ1Z1F�[ WXF6Z1[ M V^W M d^`Þ WXZ1SGT�O�J OAS:Z1I J SXÁ ¿ S�WXF�[
Ú H F M WXF V1I M ã P O�J�I J�×F�H�I M T^S:HAWXF M V1I F�J WXF�Ú
T^F V^W;×F V1P M OND ³1Z1I _ F�J Ó�e f&f:e K Ø
´Eµ º�·&µ ² ° ¼ » ³ ÁC�NZ^O V^WXS
O M V1I F�J WXF T^F V^W;×F V1P M O�H FNF�H I O U1F _ F�P F M V^W M J F�P I O�[
F V1I F�Ó�T�O�J I M _ ]^O V^WXS
Z1[}WXF�I F�J [ M V^O&WXS6P S�V1I F�Ö�I SXÁ;ÄáF�H I F.V�`Þ dXF _ Ó�S:H M V^W M d^`Þ WXZ1S:H<P S:S:J WXF V^O�[
Ú H FNO�I J O d�`F�H�WXF
Z1[Ù[
F&W M O&WXS:J Ó�Ô:Z1F�T^F�J [ M I F�F�À F�P I Z^O�J�I J O V1H O�P P Q RS:F�H<H S&U1J F�S
P S�V1I F�Ö�I S
T�O�J I M _ ]^O&WXS�WXF
O�P S:J WXS�P S:[>V1S:J [�O�H�T^J:`F�Ú F�H I O U1F _ F�P M W1O�H Á

´ �:° ¶ å�° º�¼ µ ³�´ Á·�NZ^O V^WXSqOGO�P I M d M W1O&WXF�Ý�`Z M H F&Ô:Z1F V1P M O _ [
F V1I F�WXF M V^W M d^`Þ WXZ1SqT�O�J O M V1Ú
W M d^`Þ WXZ1SXÁNÄ4Ô:Z M ÓXS:H M V^W M d^`Þ WXZ1S:HNP S:S:J WXF V^O�[
Ú H F<T^S:J�F�H P O _ S�V^O�[
F V1I S
WXF4O�P I M d M W1O&WXF�H Ó
O�H H F�Y�Z1J O V^WXS�O _ M YXO�P Q RO�S4O�I F�[6T�O&W1O.F V1I J F�F V1I J O&W1O�H;F.H O�`Þ W1O�H Á
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» �u° ¼�¼½ ä:² ¸ ¼ ³ Á��NZ^O V^WXS�O6O�P I M d M W1O&WXF6Ý�`Z M V1S:H�WXS M H�H F V1I M WXS:H�F V1I J F M V^W M d^`Þ WXZ1S:H Á c F�H I F
P O�H S�S:H M V^W M d^`Þ WXZ1S:H�P S:S:J WXF V^O�[
Ú H F�T^S:J6O â Z1H I O�[
F V1I S�[)`Z1I Z1SqD ã�åX» å:³�´�³ · ¾ å:± » ãN° ºX» K
D E M V1I Õ U1F�J Y�Ó�e f&f&à�O�K Á
Ä�S�P S�V1I J:`O�J M S4W1O M V1I F�J O�P P Q RO�S�À O�P F�Ú O�Ú À O�P F�Ó�S�V^WXFNO M V1I F�J WXF T^F V^W;×F V1P M O�`F.Y�F�J M W1O<WXF.À S:J [�O

M [6T _ `Þ P M I O�T^F _ S:HAT�O�J I M P M T�O V1I F�H Ó.O M V1I F�J O�P P Q RO�Sm[
F&W M O&W1O�T^S:J4Z1[�H ZXT^S:J I F�P S:[6T^Z1I O�P M S�V^O _
I S:J V^ONF�H I O�Y�F�H I RO�SAF�Ö&T _ `Þ P M I O�Á<Ç�S:J V^O�Ú H F<V1F�P F�H H�`O�J M S:Ó�T^S:JbS:Z1I J S _ O&WXS:Ó M V1I F�Y�J O�Jb[
F�P O V M H [
S:H
WXF.P S:S:J WXF V^O�P Q RO�SNV1S�H ZXT^S:J I F�P S:[6T^Z1I O�P M S�V^O _ Á
��¸ ¸ ä:° ² ³�» µ æ&µ ·�³ ·&° D ¼ ¸ ¸ ä:° ² ³�» µ æ&° º�° ± ± K�`F;O�I F V^W;×F V1P M O;WXS:HX[
F�[AU1J S:H1WXF�Z1[!Y�J ZXT^SuT�O�J O�P S:S�T^F�Ú

J O�J1V^ObJ F�H S _ Z1P Q RO�SNWXF�Z1[áT^J S&U _ F�[�O�Á:þNH;P S�V1Ý M I S:HuF V1I J Fb[
F�[AU1J S:H;WXF�Z1[>Y�J ZXT^S<WXF dXF�[>H F�J
F d M I O&WXS:H;T^S M H Ó:Ô:Z^O V^WXSNF�[>F�Ö�P F�H H S:Ó T^S�WXF�[>J F�H I J M V1Y M J�S�WXF�H F�[6T^F VX]1S4WXSNY�J ZXT^S:Ó _ F d1O V^WXS
ßO�WXF�H P S�V ã O V1P Q O�F M V1H F�Y�Z1J O V1P Q O�Á ¿ F _ S6P S�V1I J:`O�J M S:Ó9¿&O�P S:S�T^F�J O�I M d M W1O&WXF _ F d1O ßONP S:S:J WXF V^O�P Q RO�S
WXF6F�H À S:J P Q S:H Ó;T^J S�WXZ1I M d M W1O&WXF�Ó;U1S�O�H�J F _ O�P Q RS:F�HN]1Z1[�O V^O�H�F6S:Z1I J S:H4F�À F M I S:HNT^S:H M I M dXS:H ÀGD ¿ O�I Ú
I S�V ° »^³�´ ­ Ó^e f��&f&K Á \ Ö M H I F�[�T^J S�d1O�H<WXF4Ô:Z1FNS6H ZXT^S:J I F�P S:[6T^Z1I O�P M S�V^O _ W1O M V1I F�J O�P P Q RO�S4T^S�WXF
_ M [ M I O�J�O<P S:S�T^F�J O�I M d M W1O&WXF4WXS:HbT�O�J I M P M T�O V1I F�H<D Ã<J Z^W M V1ÓXe f&f&à&K Á ¿ O�J O<Z _ I J O T�O�H H O�JuF�H I F.T^J S:Ú
U _ F�[�OAT^S�WXF�[
Ú H F6P S�V1H M WXF�J O�J4WXZ^O�H4O _ I F�J V^O�I M d1O�H Ø�D e KbF�H I O U1F _ F�P F�J<V1S:J [�O�HNV^O M V1I F�J O�P P Q RO�S
Ô:Z1F<F d M I F�[}S:H�P S�V1Ý M I S:H Û�D Ü&KXT^J S:[
S�dXF�JbS4Z1H S6W1ONI F�P V1S _ S:Y M O�Ó1O�I J O d�`F�H�WXFNH F�J d M P Q S:H.Ô:Z1FNWXF
S:Z1I J S
[
S�WXS
V;RO�S
F�H I O�J M O�[�W M H T^S�V�`Þ dXF M HAO�S:H<Z1I M _ M Õ O&WXS:J F�HAD O�Z1I S:[�O�I M Õ O�J<O _ Y�Z1[�O�H<I O�J F�À O�H Ó
T^S:J�F�Ö�F�[6T _ SAD Ã<J Z^W M V1Ó�e f&f�±�K K Á
Ä ¼ ¸ ° ±&¾³ ¸ D ¼ ¸ ��° ± µ æ&° º�° ± ± K.WXF6Z1[�Y�J ZXT^S�F�H I `OAJ F _ O�P M S�V^O&W1O
P S:[�O
O�I J O�P P Q RO�S�WXF6P O&W1O M V1Ú

W M d^`Þ WXZ1S�T�O�J O4S
Y�J ZXT^S6F4J F�H Z _ I OAF�[Ù[�O M H<P S�V ã O V1P Q O4F4[
F _ ]1S:J<WXF�H F�[6T^F VX]1SXÁAÄ>P S:F�H�RO�S
O T^J F�H F V1I O�WXS M HNO�H T^F�P I S:H.P S�V1Ý M I Z1S:H S:H Ø�T^S:JbZ1[ _ O&WXS:Ó1Z1[�Y�J ZXT^S4P S:F�H S6F�H I `O�[�O M H�]^O U M _ M Ú
I O&WXS6O.J F�H S _ dXF�J;T^J S&U _ F�[�O�HbF<F V1P S�V1I J O�J;H S _ Z1P Q RS:F�H Û�T^S:JuS:Z1I J S _ O&WXS:Ó�Z1[*Y�J ZXT^S4WXF�[�O�H M O&WXS
P S:F�H S�I F V^WXF6O6F d M I O�JNO�H�O _ I F�J V^O�I M d1O�H Ó;T^J F�À F�J M V^WXS�H S _ Z1P Q RS:F�H<T^S:J<ZXV^O V M [ M W1O&WXF�ÓuZ1[ÙT^J S:Ú
U _ F�[�ONP S�VX]1F�P M WXS6T^S:J!� ² ¸ åiä�» ��µ º�è D ³1J O V^WXH I O�I I F�J ° »^³�´ ­ Ó^e f��&Ü&Û L O d M H ¯ ® M V1H Õ Ó�e f��&Ü&Û�� O V M H Ó
e f��&Ü&Û1Æ�I F M V1F�J Ó�e f��&Ü&K ÁNþáH ZXT^S:J I F�P S:[6T^Z1I O�P M S�V^O _ T^F�J [ M I F M V1H F�J M J.I `F�P V M P O�H<F�H T^F�P�`Þ ã P O�H<WXF
T^J F dXF V1P Q RO�S�WXF.H M I Z^O�P Q RS:F�HuWXF�� ² ¸ åiä�» ��µ º�è V1S:H;T^J S:P F�H H S:HuWXF<WXF�P M H�RO�S�F�[>Y�J ZXT^S4D L F�Æ:O V1P I M H ¯
ÃNO _ _ ZXT^F�Ó�e f�� � K Á
Ä!W M [
F V1H�RO�S4WXSNY�J ZXT^S�`F�I O�[AU.`F�[áZ1[>À O�P I S:J�O�P S�V1H M WXF�J O�J^V^O M V1I F�J O�P P Q RO�SNF V1I J F�S:H;H F�Z1H

F _ F�[
F V1I S:H ÁNþNH.Y�J ZXT^S:H.WXF�Y�J O V^WXF�W M [
F V1H�RO�S
I F V^WXF�[ÙONH F�J.WXS:[ M V^O&WXS:H.T^F _ S:H.[
F�[AU1J S:H
[�O M H1O�Y�J F�H H M dXS:H Ó S�Ô:Z1F M V M U1F;O^T�O�J I M P M T�O�P Q RO�S:Ó F V^Ô:Z^O V1I S�Ô:Z1F�S:HXY�J ZXT^S:H�T^F&Ô:Z1F V1S:H�T^F�J [ M I F�[
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[�O M H _ M U1F�J W1O&WXF6WXFAF�Ö&T^J F�H H�RO�S
F4[�O M S:JNÔ:Z^O _ M W1O&WXFAV^O M V1I F�J O�P P Q RO�SGD L F�Æ:O V1P I M H ¯ ÃNO _ _ ZXT^F�Ó
e f�� � K Á \ [*Y�J ZXT^S:H;WXF.Y�J O V^WXF.W M [
F V1H�RO�S:Ó�S�H ZXT^S:J I F�P S:[6T^Z1I O�P M S�V^O _ T^F�J [ M I FbU^O _ O V1P F&O�J;O�H
M V1I F�J dXF V1P Q RS:F�HbWXS:HbW M dXF�J H S:HuT�O�J I M P M T�O V1I F�H Ó�F d M I O V^WXS�F�H I F�T^J S&U _ F�[�O�Á
c F�H I O<W M H H F�J I O�P Q RO�SNH F�J:`O�Z1I M _ M Õ O&W1O�O�H F�Y�Z M V1I F<WXF ã V M P Q RO�S�WXF M V1I F�J O�P P Q RO�S�F�[>Y�J ZXT^SXØ
5 6�= :
B >C9 9 L M>CKÃ: � @
B A9��K Ø �^³ ² ³ ¼ » ° ² µ ¶ ³ ° ± °1ä:° ´ ³N¼ ¸ ° ä:² ° ± ° º�¼½ ³ Á1µ ºX» ° ² ·&° ä:° º�·�²° º�¼ µ ³ ÁX¼ ¸ ¸ ä:° °
² ³�» µ æ&µ ·�³ ·&°�°^¼ ¸ ° ±&¾³ ¸�° ºX» ² °�µ º�·&µ æ�ÂÃ ·Cå�¸ ±�Ä å�° Á�¼ ¸ º:± ¼ µ ° ºX» ° ãN° ºX» ° Á � ¸ ² ã<³ ãXå
ã � ² åiä:¸ ­

¤ Q � �
�
� � ��� ��$
� 	��
� � ����
�
 �&�� �
ÄÙI F�P V1S _ S:Y M O�YXO VX]1S:Z©T^J F�H F V1P Q O
V1S:H4T^J S:P F�H H S:H
WXF M V1I F�J O�P P Q RO�S�F�[ Y�J ZXT^SmWXF d M WXS:Ó<À ZXV1Ú
W1O�[
F V1I O _ [
F V1I F�Ó ßO�O�P I Z^O _uM V1I F�Y�J O�P Q RO�SGWXF
P S:[6T^Z1I O&WXS:J F�H4F6J F&WXF�HAWXF6P S:[
ZXV M P O�P Q RS:F�H�V^O�H
S:J YXO V M Õ O�P Q RS:F�H Á�È�[�OAS�T M V M RO�SmÔ:Z1FAI F�[ÙT^J F d1O _ F�P M WXS�V^O _ M I F�J O�I Z1J O�D d&Á Y1ÁmD Ã<J Z^W M V1Óue f&f:e K K
`FAÔ:Z1F4S
H F�Z�T�O T^F _ `FAW M À `Þ P M _ WXFAWXF ã V M J Ó1T^J M V1P M T�O _ [
F V1I F4T^S:J Ô:Z1F4H F4P S:[AU M V^O�[�WXF4À S:J [�O
`ZXV M P O6S:J YXO V M Õ O�P Q RS:F�H Ó�Y�J ZXT^S:H Ó M V^W M d^`Þ WXZ1S:H Ó�O T _ M P O�P Q RS:F�H�FAF&Ô:Z M T�O�[
F V1I S M V1À S:J [q`O�I M P S:ÛbFAH F
F VXdXS _ dXF�[�W M dXF�J H O�Hm`O�J F&O�H�P M F V1I `Þ ã P O�H4F6I `F�P V M P O�H Ó M V1P _ Z M V^WXSmH M H I F�[�O�HAWXF6P S:[
ZXV M P O�P Q RS:F�H Ó
H M H I F�[�O�HbW M H I J M U1Z�`Þ WXS:H Ó M V1I F�J O�P P Q RO�SNT^F�H H S�O�Ú [q`O&Ô:Z M V^O�S:Z M V1I F _ M Y�×F V1P M ONO�J I M ã P M O _ Á1þ©T�O T^F _ W1O
I F�P V1S _ S:Y M O;V1F�H I F�H1T^J S:P F�H H S:HXT^S�WXFuH F�JXW M d M W M WXS�F�[!I J�×F�H^WXS:[�`Þ V M S:H;WXFbO T _ M P O�P Q RO�S<D L F�Æ:O V1P I M H
¯ ÃNO _ _ ZXT^F�Ó�e f�� � Û \1_ _ M H ° »:³�´ ­ Ó�e f&f:e K Ø

Å ��åiä:¸ ² » °�·&°.¼ ¸ ã�å�º�µ ¼ ³ ¼½&¾³ ¸ Á c F�H I F6WXS:[�`Þ V M S:Ó�S�H ZXT^S:J I F4I F�P V1S _ `S:Y M P S�I F�[ÙP S:[
S ã V^O _ M Ú
W1O&WXF�T^F�J [ M I M JuO�P S:[
ZXV M P O�P Q RO�SNF V1I J F.S:H;F _ F�[
F V1I S:HbWXS�Y�J ZXT^SXÁ�abS�V1H M WXF�J O�[
Ú H F�V1F�H I F
H ZXT^S:J I F�ØuD e K1P S:[
ZXV M P O�P Q RO�SAWXFNO�Z^W M SAF.d^`Þ WXF�SAF�['J F&WXF�H�WXF&W M P O&W1O�HND EmO�I H Z1Z1J O ° »X³�´ ­ Ó
e f&f&à&Û:Å H ] M M1° »X³�´ ­ Ó1e f&f�±�Û:EmO�P ]1J S�V1F�ÓXe f&f�±�K ÛXD Ü&K^P S:[
ZXV M P O�P Q RO�S4[
Z _ I M [q`F&W M O�ÓXH ZXT^S:J I O&W1O
T^S:J�J F&WXF�H6WXF�P S:[6T^Z1I O&WXS:J F�H
D EGP a�O�J I ]Xì ¯ E M _ F�H ÓNe f&f�§�Û�ÃNO dXF�J Ó.e f&f:e Û.Æ�P J M dXF V1F�J
° »;³�´ ­ Óue f&f�±�Û�EGP a�O�J I ]Xì ¯ EGS�V1í�Óue f&f�±�K ÛuD à&KuH M H I F�[�O�H�WXFA[
F V1H O�Y�F V1H4D d&Á Y1Á
P S:J J F M S
F _ F�P I J�`S�V M P S4F�H M H I F�[�O�HbWXFbU1S _ F�I M V1H�D Ã<J Z^W M V1Ó:e f&f�±�K K Á

Å ��åiä:¸ ² » °�·&°.µ ºX» ° ² ³ ¼ ¼½&¾³ ¸ Á
abS:[6T^J F�F V^WXF V^WXS�O4T�O�J I M _ ]^O6WXF M V1À S:J [�O�P Q RO�S�F4P S:S:J WXF V^O�P Q RO�S
WXS:HNF _ F�[
F V1I S:HNWXS�Y�J ZXT^SXÁ4Å V1P _ Z1F�[
Ú H F�V1F�H I FAWXS:[�`Þ V M SmD ¿ F V^WXF�J YXO�H I Ó�e f&f�§�Û�ÆbV M H I F�J
¯>¿ J O�íXO�H ]1Ó;e f&f�§�Û \1_ _ M H ° »;³�´ ­ Óue f&f�§�Û \1_ _ M H ° »;³�´ ­ Óbe f&f:e Û!³ M F�J ¯ Â�J F�F�[�O V1Ó;e f&f:e Û ¿ O�I Ú
I F�J H S�V1Ó:e f&f:e Û�³1F&O�Z^WXS:Z M V1Ú É^O�À S�V ¯ Æ.O�J H F V1I ì Ó:e f&f&Ü&K Ø1D e KXH M H I F�[�O�H�WXFbT^J S:P F�H H O�[
F V1I S
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O�Z1I S:[q`O�I M P S
WXFN[
F V1H O�Y�F V1HbS:Z�WXS:P Z1[
F V1I S:H Û�D Ü&K1H M H I F�[�O�H<WXFNF�H T^F�P M ã P O�P Q RO�S6WXF<T^J S:Ú
P F�H H S:H Û<D à&KbH M H I F�[�O�H6WXF6P S:S:J WXF V^O�P Q RO�S:Û.D ±�K�F&W M I S:J F�H4[
Z _ I M Ú Z1I M _ M Õ O&WXS:J Û�D x K�H M H I F�[�O�H
] M T^F�J I F�Ö�I SA[
Z _ I M Ú Z1I M _ M Õ O&WXS:JND ®AO&O�í�F ° »1³�´ ­ Ó1e f&f�±�K Û1D g&K^À F�J J O�[
F V1I O�HbWXF�H I M V^O&W1O�HNONO�Z1Ú
[
F V1I O�J�OuT^J S�WXZ1I M d M W1O&WXFNW1O M V1I F�J O�P P Q RO�S4D c ZXV^O�[�O�í�F�J ° »�³�´ ­ Ó:e f�� � Û Ç:Z1J S:À À Ó�e f&f:e Û�® M _ I Õ
° »:³�´ ­ Ó�e f&f:e Û L F�Æ:O V1P I M H ° »�³�´ ­ Ó:e f&f&à&Û�ÃNO d M H ] ° »:³�´ ­ Ó:e f&f&à&Û�Ç©] M I O�í�F�J Ó:e f&f�±�K Á

È ��åiä:¸ ² » °;·&°uµ ºX» ° ² æ&° º�¼½&¾³ ¸ Ábþ<V^WXF�O<I F�P V1S _ S:Y M ONT^S:H H Z M P O T�O�P M W1O&WXF�S�T^F�J O�I M d1O�É;V1S:HbT^J S:Ú
P F�H H S:HbWXF M V1I F�J O�P P Q RO�S�F<WXF�P M H�RO�S�F�[*Y�J ZXT^SXÁ�Å V1P _ Z1F�[
Ú H FbV1F�H I F<WXS:[�`Þ V M SXØ�D e KXH M H I F�[�O�H
T^F�J M P M O M H4D ° �
ä:° ² »�± Ê�± » ° ã<± K.D EmO�I ë M V ° »�³�´ ­ Ó;e f��&f&K Û;D Ü&KuH M H I F�[�O�HNWXF6O�Y�F V1I F�H�D Æ&]^O ë ¯
Â�S:Ö�Ó�e f&f&à&Û \ WX[
S�V^WXH ° »:³�´ ­ Ó�e f&f�±�Û�Ã<J F M À Ó:e f&f�±�K Á
c S�P S�V1I F�Ö�I SqWXF�H I O�I F�H F�Ó<WXF _ M [ M I O�Ú H FGS�F�H I Z^WXSqWXS:H6Æ�Æ�Å L ÃÙO�S©WXS:[�`Þ V M SqWXS
H ZXT^S:J I F<WXF M V1I F�J O�P P Q RO�SXÁ
Ä�H4J O Õ RS:F�H4À ZXV^W1O�[
F V1I O M H6Ô:Z1F
P S�V^WXZ Õ&M J O�[ÒSmO�Z1I S:JAO6V;RO�SmP S�V1H M WXF�J O�J4S:HAJ F�H I O V1I F�H

WXS:[�`Þ V M S:HbÀ S:J O�[�Ø

È þNH�[
F�P O V M H [
S:H<WXFNP S:[
ZXV M P O�P Q RO�S6Ô:Z1F.T^S:H H M U M _ M I O�[ÙZ1[�ONF _ F d1O&W1O�P S:Ú T^J F�H F V1P Q O�WXS:H
Z1I M _ M Õ O&WXS:J F�HAWXS�Æ�Æ�Å L Ã*O T^J F�H F V1I O�[�J F&Ô:Z M H M I S:H�J F _ O�I M d1O�[
F V1I F ßO M V1À J O�F�H I J Z1I Z1J OAWXF
P S:[
ZXV M P O�P Q RS:F�H;V;RO�S�O T _ M PX`O dXF M H�O�I S�W1O�H�O�H;S:J YXO V M Õ O�P Q RS:F�H Á

È ÄG] M TN`S:I F�H F;WXF;WXF�H F VXdXS _ d M [
F V1I S�W1F�[
F�P O V M H [
S:H1W1F M V1I F�J O�P P Q RO�S M V1S�d1O&WXS:J F�H Ó P O T�O Õ F�H
WXF�J F�H I O U1F _ F�P F�JuS:H�V�`Þ dXF M H<WXF�P S:Ú T^J F�H F V1P Q O�O4Ô:Z1FNS:HbT�O�J I M P M T�O V1I F�H<F�['T^J S:P F�H H S:H.WXF
WXF�P M H�RO�SbÀ O�P F�Ú O�Ú À O�P F�H F�F V1P S�V1I J O�[q]^O U M I Z^O&WXS:H Á L O�H ZXT^F�J O�P Q RO�S�WXF�H I F;WXF�H O ã SbJ F�H Z _ I O�[
V1S�d1O�Hu[
S�W1O _ M W1O&WXF�H�WXF M V1I F�J O�P P Q RO�SN[
F&W M O&W1O.T^F _ S:HuH M H I F�[�O�HuP S:[6T^Z1I O�P M S�V^O M H Á

È Ä M [6T^S:J I ×O V1P M O�W1O&W1O�O�S.P S�V1P F M I S�O U1F�J I S.WXF M V1I F�J O�P P Q RO�S<F�[)Y�J ZXT^S:Ó F�[)P S�V1I J O T^S�V1I SNO
Z1[�O M V1I F�J dXF V1P Q RO�S<T^J F�H P J M I M d1O.F�À S:J [�O _ V1F�H H F�H;T^J S:P F�H H S:H Ó�T^J F�I F V^WXF V^WXS:Ú H Fbd1O _ S:J M Õ O�J
SNT�O T^F _ WXS:HuH M H I F�[�O�HbP S:[6T^Z1I O�P M S�V^O M HbF�[áT^J S:P F�H H S:H;V;RO�S�À S:J [�O _ M Õ O&WXS:H Á

L F�H P J F dXF�[
Ú H FbWXFbH F�Y�Z M W1O�S:H�J F&Ô:Z M H M I S:HbWXSNH ZXT^S:J I FbP S:[6T^Z1I O�P M S�V^O _ WXF M V1I F�J O�P P Q RO�S<F�[
Y�J ZXT^SXÁ
Ë Ì�Í Î Ï;Î Í Ð Ñ�Î Ñ�Ò�Ð Ó�Ñ Ô�Õ Ö × ÎCØÒ9Ð Ó�Í Ù Ô;ØÚ Ñ�Î9Ó�Ö�Û Ô�Ï�Ö × Õ Ò9Ñ�Ò�Ð Ó�Õ Ò × Î Í Í Ü ÝÎ Ö�Þ
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ß9à á9à âäã7å9æ ç è é ê7å[ë7ì[è í7î ï!æ ðñå9ò ó�ôå9ï

Ä}T�O�J I M _ ]^O�WXF M V1À S:J [�O�P Q RO�SGI F�[�Z1[�T�O T^F _ P F V1I J O _ V1SmH ZXT^S:J I F�WXF M V1I F�J O�P P Q RO�S:ÓbH F V^WXSmS
[
F M S�WXF�[�O V1I F�J�Z1[áP S�V1I F�Ö�I S�P S:[
Z1[*O�S:HuW M dXF�J H S:H;T�O�J I M P M T�O V1I F�HuWXF�Z1[>Y�J ZXT^S�D M V1I F�J WXF�Ú
T^F V^W;×F V1P M O M V^W M J F�P I O�K Á ¿ O�J ONP J M O�JuFN[�O V1I F�JuP S:[6T^Z1I O�P M S�V^O _ [
F V1I F�F�H I FNP S�V1I F�Ö�I SAI S:J V^O�Ú H F
V1F�P F�H H�`O�J M S�J F�H S _ dXF�J�S�H F�Y�Z M V1I F.P S�V:â ZXV1I S4WXFbT^J S&U _ F�[�O�H Ø
õ ��¸ ° ² ²° º�¼ µ ³4·&°b·�³ ·&¸ ± Á�Æ�F V^WXS�O M V1À S:J [�O�P Q RO�S
[�O V M T^Z _ O&W1O�T^S:J�[)`Z _ I M T _ S:HNZ1I M _ M Õ O&WXS:J F�H Ó
_ F d1O V1I O�Ú H F�SNT^J S&U _ F�[�O.WXF�T^J F�H F�J d1O�J�O�H Z^O.P S:F�J�×F V1P M O�Á \ H I F
`F.Z1[áT^J S&U _ F�[�O�P _ `O�H H M P S
Ô:Z1FbT^S�WXF�Ó&T^S:J;F�Ö�F�[6T _ S:Ó&H F�J�J F�H S _ d M WXS6O�I J O d�`F�HbWXS�[
F�P O V M H [
S4WXF.I J O V1H O�P P Q RS:F�H;T�O�J O
P S�V1I J S _ S6W1ONP S�V1P S:J J�×F V1P M O�D ³^O�J Y:]1S:Z1I M9¯¸ö O M H F�J Ó1e f&f:e K Á;Ç�S�W1O d M O�Ó:T�O�J O.S4P O�H S4T�O�J I M Ú
P Z _ O�J�WXS:H;Æ�Æ�Å L Ã<Ó J F dXF _ O�Ú H FuV1F�P F�H H�`O�J M ObZ1[�OuH F _ F�P P Q RO�SNWXFb[
F�P O V M H [
S:H;[�O M H�Ý1F�Ö�`Þ dXF M H
D ÷;S�W1WXF V ° »b³�´ ­ Ó�e f&f&Ü&K Á�Ç:O _ WXF dXF�Ú H F
O�Ô:Z1FAV1S:H4Æ�Æ�Å L Ã*SGP S�V1I J S _ SmJ `Þ Y M WXSmW1O
P S�V1Ú
P S:J J�×F V1P M O.J F&WXZ Õ SNV�`Þ dXF _ WXF.P S:Ú T^J F�H F V1P Q O<WXS:HuZ1I M _ M Õ O&WXS:J F�H.WXS4H M H I F�[�OND T^S:J _ M [ M I O�JbS
O�P F�H H S4O�S:HuW1O&WXS:H Ó&T^S:J;F�Ö�F�[6T _ S:K Á

õ �.² � ³ º�µ ¶ ³ ¼½&¾³ ¸6·&¸ ±�·�³ ·&¸ ± Á \ Ö M H I F�[�J F _ O�P Q RS:F�H4F V1I J F
S:H4[
S�WXF _ S:H6WXF�S:J YXO V M Õ O�P Q RO�SmWXS:H
W1O&WXS:H�F<S:H�[
S�WXF _ S:H<WXF M V1I F�J O�P P Q RO�SXÁuþNH.W1O&WXS:H.WXF dXF�[}H F�JuS:J YXO V M Õ O&WXS:HbV1S4H M H I F�[�O
WXF�À S:J [�O4O�S�T^I M [ M Õ O�J<O�H Z^O4[�O V M T^Z _ O�P Q RO�SAT^S:J�[)`Z _ I M T _ S:H M V^W M d^`Þ WXZ1S:H Ó^T^F�J [ M I M V^WXS
O�P I M d M W1O&WXF�HbT�O�J O _ F _ O�H;[�O�H Ó&H M [
Z _ I O V1F&O�[
F V1I F�Ó�F d M I O V^WXSAO�P S�V1P S:J J�×F V1P M O�Á

ß9à á9à ßäø�ï!í7ç æ ï!é ï£ë7å[è í7ç ì9æ å9ò;ò ó�ôå9ï

Ä M V1I F�J O�P P Q RO�S�F�[�Y�J ZXT^S�F�H I O U1F _ F�P F�Ú H FAV;RO�S�HX`SmWXF6À S:J [�O M V^W M J F�P I O�Ó�O�I J O d�`F�H4W1OAT�O�J I M _ ]^O
WXF M V1À S:J [�O�P Q RO�S:Ó^[�O�H<I O�[AU.`F�[ÙWXF4À S:J [�OAW M J F�P I O�Ó1T^F _ S
P S�V1I J S _ S�WXF6O�P F�H H S�O�S:H<[
F M S:HNWXF
P S:[
ZXV M P O�P Q RO�S�D M V1I F�J WXF T^F V^W;×F V1P M O.H F&Ô:Z1F V1P M O _ FbJ F�P�`Þ T^J S:P O�K Á ¿ S�WXF�[
Ú H F M WXF V1I M ã P O�JuW M dXF�J H S:H
[
F�P O V M H [
S:HbWXF.P S�V1I J S _ SAW1O M V1I F�J O�P P Q RO�S<V1S:HuÆ�Æ�Å L Ã!D ÷;S�W1WXF V ¯ ³ _ O M J Ó�e f&f:e K Ø
õ �N°.¼ ¸ º � ° ² ²° º�¼ µ ³ ÁmabS�V1I J S _ O�[ WXF6À S:J [�OAJ S:I O�I M d1O6SGO�P F�H H S M V^W M d M WXZ^O _ O�S:HN[
F M S:H4WXF
P S:[
ZXV M P O�P Q RO�SXÁ

õ �:° ãNµ ° � ¸ ² ã<³ µ ± Á�È�I M _ M Õ O�[�O�I J M U1Z1I S:H<P S�V1I M WXS:H<V^O�H<[
F V1H O�Y�F V1H.Y�F�J O&W1O�H�T^F _ S:HNZ1I M _ M Õ O�Ú
WXS:J F�H;T�O�J O�WXF ã V M J;P O&WXF M O�HbWXF<WXF�H I M V^O�I `O�J M S:H�Ô:Z1F�P O&W1O�[
F V1H O�Y�F�[*WXF dXF�J:`ObT^F�J P S:J J F�J
H Z1P F�H H M d1O�[
F V1I F�Á



¨Có wCó�O1ï ë ñ�ö�î MÃ÷=MÃô õcî M�ö ê�é�é ø&ùê ñ e x

ù �<² � å
ãN° ºX» ³ ¼½&¾³ ¸ Á L F ã V1F�[áT^J S:P F�H H S:HuJ F�I�`S:J M P S:HbWXF M V1I F�J O�P P Q RO�SNF V1I J F M V^W M d^`Þ WXZ1S:H Á
ùJú µ º � å�ÂÃ ± » µ ¼ ¸ ± ÁE³^O�H F M O�[
Ú H F6V^O _ M V1Y�Z^O�Y�F�[�T�O�J OAP S�V1I J S _ S�W1O M V1I F�J O�P P Q RO�S:ÓuZ1I M _ M Õ O V^WXS
T�O&WXJ�RS:F�H.À S:J [�O _ M Õ O&WXS:HNWXF4P S�VXdXF�J H O�P Q RO�S6F V1I J F M V^W M d^`Þ WXZ1S:HAD d&Á Y1Á4O�Z1[�OBû T^F�J Y�ZXV1I O�ü
H Z1P F&WXF�Ú H F�Z1[�O�û�J F�H T^S:H I O�ü�S:Z6S:Z1I J O7û T^F�J Y�ZXV1I O�ü�K Á

ùEý ¸ ² ã<³ µ ± Á�È�I M _ M Õ O�[�F�H T^F�P M ã P O�P Q RS:F�HAWXS:H�T�O T<`F M HAO�I J M U1Z�`Þ WXS:HAO�S:H4Z1I M _ M Õ O&WXS:J F�H Ó�F
W1O�H
O�P P Q RS:F�HbÔ:Z1F�F�H I F�H;T^S�WXF�[>J F&O _ M Õ O�J Ó&T�O�J O.WXF ã V M J�T�O&WXJ�RS:F�HuWXF M V1I F�J O�P P Q RO�SXÁ

ß9à á9à áäþ í7ç ì9æ î å9ò;ì�ÿ7ì����;ï!å�� ð��å����7è í7å

Ä M V1I F�J À O�P FbT^F�H H S�O�Ú [q`O&Ô:Z M V^OA`F�J F�H T^S�V1H�`O dXF _ T^S:J^[
F&W M O�J;ObZ1I M _ M Õ O�P Q RO�S�WXSNH M H I F�[�O�ÁXÅ V^W M J F�P Ú
I O�[
F V1I F�Ó�O M V1I F�J À O�P FbT^F�H H S�O�Ú [q`O&Ô:Z M V^O.O�P I Z^O�P S:[
SN[
F&W M O&WXS:J O.F V1I J F�S:HuF _ F�[
F V1I S:HuWXF.Z1[
Y�J ZXT^SXÁ c S:HNH M H I F�[�O�HNP S:J J F V1I F�H Ó1P S�V1H I M I Z�`Þ WXS:H�T^S:J.F�H I O�P Q RS:F�H�WXF4I J O U^O _ ]1S M V1I F�Y�J O V^WXS�I F�Ú
P _ O&WXSNF�J O�I S:Ó�F�H I OA`FbF�H H F V1P M O _ [
F V1I F�Z1[�O M V1I F�J À O�P FbY�J:`O ã P O�Á ¿ S�WXF M WXF V1I M ã P O�J Ú H F�S<H F�Y�Z M V1I F
P S�V:â ZXV1I S4WXF.J F&Ô:Z M H M I S:H;V^O�H M V1I F�J À O�P F�H�T^F�H H S�O�Ú [q`O&Ô:Z M V^O<WXS:HuÆ�Æ�Å L Ã�Ø

ù
	 ¸ º�µ » ¸ ² µ ¶ ³ ¼½&¾³ ¸ Á:Æ�F V^WXS�O M V1I F�J À O�P F�Y�J:`O ã P O�[
F&W M O&WXS:J O�F V1I J F�S:HXZ1I M _ M Õ O&WXS:J F�HXF�SbÆ�Æ�Å L Ã<Ó
I S:J V^O�Ú H FuÀ ZXV^W1O�[
F V1I O _ Ô:Z1FbF�H I OuT^F�J [ M I ObZ1[�ObO&WXF&Ô:Z^O&W1Ob[
S�V M I S:J M Õ O�P Q RO�SNWXSNH M H I F�[�O�Á
Ä![
S�V M I S:J M Õ O�P Q RO�S�`F.S�`ZXV M P S�[
F�P O V M H [
S4W M H T^S�V�`Þ dXF _ V1S�Æ�Æ�Å L Ã�P O T�O Õ WXF M V1Ý1Z1F V1P M O�J
T^S:H M I M d1O�[
F V1I F�S.V�`Þ dXF _ WXFbP S:Ú T^J F�H F V1P Q O�WXS:H;Z1I M _ M Õ O&WXS:J F�H Á ¿ S:J M V1F�J�×F V1P M O�Ó�S:H;[
F�P O V M H Ú
[
S:H�WXFu[
S�V M I S:J M Õ O�P Q RO�S<WXF dXF�[)H F�J1P O T�O Õ F�H^WXFuÀ S:J V1F�P F�J1O�S:H^Z1I M _ M Õ O&WXS:J F�H M V1À S:J [�O�P Q RO�S
H S&U1J FbSNP S�V1I J S _ S4WXF<O�P F�H H S�O�S:HuW1O&WXS:H;T�O�J I M _ ]^O&WXS:HuF�H S&U1J FbSNP S�V1I J S _ S4W1O M V1I F�J O�P P Q RO�S
F�À F�P I Z^O&WXS:H;T^F _ S:HbH M H I F�[�O�Á c S4F V1I O V1I S:Ó&S:Z1I J O�Hu[
S�W1O _ M W1O&WXF�H<WXF.[
S�V M I S:J M Õ O�P Q RO�S4WXF�Ú
dXF�['H F�J M V1P _ Z�`Þ W1O�H.V^O M V1I F�J À O�P F.T^F�H H S�O�Ú [q`O&Ô:Z M V^O�Ó:S6Ô:Z1F _ F d1O�Ó:T^S:JuF�Ö�F�[6T _ S:ÓXO<Z1[�O
WXF ã V M P Q RO�S4WXF�F�H T�O�P Q S:H;T4`Z�U _ M P S:HuF�T^J M d1O&WXS:H Á

ù "X± ä�³ ¼½ ¸ ±µä�ÂåX¹ ´ µ ¼ ¸ ± ÁbþNH�F�H T�O�P Q S:HbT4`Z�U _ M P S:H Ó�T�O�J I M _ ]^O&WXS:H�T^S:JbI S�WXS:H.S:HbT�O�J I M P M T�O V1I F�H.WXS
Y�J ZXT^S:Ó:WXF dXF�['H F�JuY�F�J M WXS:H�WXF<À S:J [�ONONÔ:Z1F<O<P S:F�J�×F V1P M O�D d M H Z^O _ K;WXS:H�S&U:â F�P I S:H;V1F _ F�H
P S�V1I M WXS:H4H F â OA[�O V1I M W1O�Á \ H I FAT^J S&U _ F�[�Om`FAH F�[
F _ ]^O V1I F
O�S
T^J S&U _ F�[�O6W1O6P S:F�J�×F V1P M O
WXFAW1O&WXS:H Ó^H F V^WXS
I S�W1O d M O4V1F�P F�H H�`O�J M S
P Z M W1O�JNWXF4O _ Y�ZXV1H<J F&Ô:Z M H M I S:H<T�O�J I M P Z _ O�J F�HNW1O
M V1I F�J O�P P Q RO�SNT^F�H H S�O�Ú [q`O&Ô:Z M V^O�Ó�V1S:[
F&O&W1O�[
F V1I F�Ó�S�I F�[6T^S4WXF.J F�H T^S:H I O<WXS�H M H I F�[�ONO�S:H
Z1I M _ M Õ O&WXS:J F�H Á
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� "X± ä�³ ¼½ ¸ ±�ä:² µ æ�³ ·&¸ ± Á4Æ�F V^WXS�O�H<O�P I M d M W1O&WXF�H�F�[�Y�J ZXT^S6P S�V1H I M I Z�`Þ W1O�H<T^S:J.Z1[�[ M H I S�WXF
I O�J F�À O�H�T4`Z�U _ M P O�HuFbT^J M d1O&W1O�H Ó�I S:J V^O�Ú H FbV1F�P F�H H�`O�J M S�P S:S:J WXF V^O�J;O�[AU1S:H;S:HuF�H T�O�P Q S:H Á
L F ã V1F�Ú H FbH ZXT^S:J I F<WXF M V1I F�J O�P P Q RO�SXØ
|
A9��K�B = :Ã7�:.8 6�= :
B >C9 9 L M>CK D V1S6P S�V1I F�Ö�I S�WXF4Z1[ÙÆ�Æ�Å L Ã<K Ø ��¸ º � å�ºX» ¸<·&°.» Â° ¼ º�µ ¼ ³ ±.·&°
ä�³ ² » µ ´ �&³b·&°�µ º � ¸ ² ã<³ ¼½&¾³ ¸ Á�¼ ¸ ºX» ² ¸ ´ ¸b·�³bµ ºX» ° ² ³ ¼ ¼½�¾³ ¸b°^µ ºX» ° ² � ³ ¼ °�ä:° ± ± ¸ ³ ° ãEÂ³ Ä å�µ º:³�­
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L SmT^S�V1I SqWXF�d M H I OGI F�P V1S _ `S:Y M P S:Ó�O M V1I F�J O�P P Q RO�S�F�[ÒY�J ZXT^SmT^S�WXFGH F�J6WXF ã V M W1OGH F�Y�ZXV^WXS
Z1[�[
S�WXF _ S©WXF�W M H I J M U1Z M P Q RO�SmI F�[6T^S:J O _ F�F�H T�O�P M O _ D \1_ _ M H ° »b³�´ ­ Ó<e f&f:e Û�ÄNT1T _ F�YXO�I F�Ó.e f&f:e Û
c ZXV^O�[�O�í�F�J ° »�³�´ ­ Ó�e f&f:e Û � S�]^O V1H F V1Ó�e f&f:e Û �;S�W1WXF V ° »�³�´ ­ Ó�e f&f&Ü&K Á:a�O�J O�P I F�J M Õ O�Ú H FbO�W M [
F V1H�RO�S
I F�[6T^S:J O _ F�[áWXZ^O�H^P O�I F�Y�S:J M O�H Ø » ° ã�ä:¸ ° µ � å:³�´ D ± ³ ãN° ° » µ ãN° K Ó Ô:Z^O V^WXS<F�Ö M H I FuH M [
Z _ I O V1F M W1O&WXF�S:Z
Ô:Z^O�H F�Ú H M [
Z _ I O V1F M W1O&WXFbV^OuT�O�J I M _ ]^O�WXF M WXF M O�H;FbP S�V1I J S _ S�W1O M V1I F�J O�P P Q RO�S<F V1I J F M V^W M d^`Þ WXZ1S:H Ó�F
» ° ã�ä:¸ ° ·&µ � ° ² ° ºX» ° D ·&µ � � ° ² ° ºX» ° » µ ãN° K Ó�Ô:Z^O V^WXSNV;RO�S�F�Ö M H I F.F�H I O�H M [
Z _ I O V1F M W1O&WXF�Á^a�O�J O�P I F�J M Õ O�Ú H F.O
W M [
F V1H�RO�SAF�H T�O�P M O _ F�[}WXZ^O�H�P O�I F�Y�S:J M O�H Ø ´ ¸ ¼ ³�´ ° µ � å:³�´ D ± ³ ãN° ° ä�´ ³ ¼ ° K Ó�Ô:Z^O V^WXSAS:H�Z1I M _ M Õ O&WXS:J F�H
WXS�H M H I F�[�O<H F�F V1P S�V1I J O�[*À O�P F�Ú O�Ú À O�P F�Ó F ´ ¸ ¼ ³�´ ° ·&µ � ° ² ° ºX» ° D ·&µ � � ° ² ° ºX» ° ä�´ ³ ¼ ° K Ó&Ô:Z^O V^WXS�V;RO�SNF�Ö M H I F
P S�V1I O�P I S�À `Þ H M P S4F V1I J F�S:HuZ1I M _ M Õ O&WXS:J F�H�WXS�H M H I F�[�O�Á
Ä!P S:[AU M V^O�P Q RO�S4W1O�HbW M [
F V1H&RS:F�HbWXF.I F�[6T^SNF.F�H T�O�P Q SNF�H I O U1F _ F�P F<Ô:Z^O�I J SNI M T^S:HbWXF.Æ�Æ�Å L Ã

P S:[�P O�J O�P I F�J `Þ H I M P O�H
U1F�[ W M H I M V1I O�H ÁÒþNH�H M H I F�[�O�HGÔ:Z1FmP Z1[6T^J F�[ S!J F&Ô:Z M H M I S!I F�[6T^S:Ú
M Y�Z^O _ �:_ S:P O _ Ú M Y�Z^O _ P F V1I J O�[
Ú H F6V1S:H4[
F�P O V M H [
S:H
WXF
T�O�J I M _ ]^O�WXF M V1À S:J [�O�P Q RO�S:Ó�W1O&WXS©Ô:Z1F
ON[�O M S:J;T�O�J I F�W1O�H.Ô:Z1F�H I RS:F�H _ M YXO&W1O�H.O�S:H�[
F�P O V M H [
S:H<WXF<P S�V1I J S _ S
W1O M V1I F�J O�P P Q RO�S4F M V1I F�J Ú
À O�P F<T^F�H H S�O�Ú [q`O&Ô:Z M V^O<T^S�WXF�[�H F�JbJ F�H S _ d M W1O�H<À O�P F�Ú O�Ú À O�P F.T^F _ S:H�T�O�J I M P M T�O V1I F�H Á<þ>Ô:Z^O&WXJ S
F _ F�P I J�`S�V M P S©`FNZ1[}F�Ö�F�[6T _ S6WXF�H I F�I M T^S6WXF�H M H I F�[�O�H Á�þNH.H M H I F�[�O�H<Ô:Z1F<P Z1[6T^J F�[}SAJ F&Ô:Z M Ú
H M I S�I F�[6T^S:Ú W M À F�J F V1I F �:_ S:P O _ Ú W M À F�J F V1I F6[ M V M [ M Õ O�[�S:HN[
F�P O V M H [
S:H�WXF M V1I F�J À O�P F4T^F�H H S�O�Ú
[q`O&Ô:Z M V^O�D [
S�V M I S:J M Õ O�P Q RO�S.F;F�H T�O�P Q S:H1T4`Z�U _ M P S:H K Ó À ZXV^W1O�[
F V1I O _ [
F V1I F;T^S:J Ô:Z1FuO�H�O�P I M d M W1O&WXF�H
H�RO�S4J F&O _ M Õ O&W1O�HbV1S:H�F�H T�O�P Q S:HuT^J M d1O&WXS:H<WXS:H�Z1I M _ M Õ O&WXS:J F�H Ábþ)P S:J J F M S4F _ F�P I J�`S�V M P S6F<S:HbH M H I F�Ú
[�O�H^WXF�U1S _ F�I M V1H^P S�V1H I M I Z1F�[)F�Ö�F�[6T _ S:H�WXF�H I FuI M T^S<WXF;H M H I F�[�O�H Á�þNH^H M H I F�[�O�H�Ô:Z1F;P Z1[6T^J F�[
S<J F&Ô:Z M H M I S<I F�[6T^S:Ú W M À F�J F V1I F �:_ S:P O _ Ú M Y�Z^O _ Ó�`O�J F&O;S�V^WXF�O�P I Z^O _ [
F V1I F�O T^F V^O�H1T^S�WXF�[
S:H�H M I Z^O�J
S:H4Ô:Z M S:H Ô:Z1F�H6D � S�]^O V1H F V1Óue f&f:e K ÓuW1O&W1O
O6H Z^OAV^O�I Z1J F Õ O�Ó;[ M V M [ M Õ O�[ S:H4[
F�P O V M H [
S:H4WXF
T�O�J I M _ ]^O<WXF M V1À S:J [�O�P Q RO�SNF.P S�V1I J S _ S4W1O M V1I F�J O�P P Q RO�SXÁ
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�NZ^O V1I SGO�S:H4H M H I F�[�O�HAÔ:Z1F6P Z1[6T^J F�[�SGJ F&Ô:Z M H M I SGI F�[6T^S:Ú M Y�Z^O _ �:_ S:P O _ Ú W M À F�J F V1I F�ÓuV;RO�S

`F<T^S:H H `Þ dXF _ P S�V1H M WXF�J O�JuV1F _ F�H.Ô:Z^O _ Ô:Z1F�Jb[ M V M [ M Õ O�P Q RO�S6W1O�H�À ZXV1P M S�V^O _ M W1O&WXF�HNWXS6H ZXT^S:J I FNWXF
M V1I F�J O�P P Q RO�SXÁ
Ä*T�O�J I M _ ]^O
WXF M V1À S:J [�O�P Q RO�S!`FAF�H H F V1P M O _ T�O�J O4[�O V1I F�J<S�P S�V1I F�Ö�I S
T�O�J I M _ ]^O&WXS
F V1I J FuZ1I M _ M Õ O&WXS:J F�HuÔ:Z1F�V;RO�S.H FuF V1P S�V1I J O�[)À O�P F�Ú O�Ú À O�P F�Û S.P S�V1I J S _ SNW1O M V1I F�J O�P P Q RO�S
`FuF�H H F V1P M O _
T�O�J O6Y�F�J M JNO�H M V1I F�J dXF V1P Q RS:F�H4WXF6Z1I M _ M Õ O&WXS:J F�H6Ô:Z1F6H F
F V1P S�V1I J O�[�F�[�H M [
Z _ I ×O V1F�SGÀ O�P F
O�S
H M H I F�[�O�Û^O M V1I F�J À O�P F<T^F�H H S�O�Ú [q`O&Ô:Z M V^O4D À ZXV^W1O�[
F V1I O _ [
F V1I F�ON[
S�V M I S:J M Õ O�P Q RO�S:K<`FNF�H H F V1P M O _
T�O�J O4O�Z1[
F V1I O�J�S6V�`Þ dXF _ WXF4P S:Ú T^J F�H F V1P Q O�Ó ßONT�O�J I M W1O4J F&WXZ Õ&M WXS
T^S:J.S:H<Z1I M _ M Õ O&WXS:J F�H<V;RO�S
H F
F V1P S�V1I J O�J F�[�À O�P F�Ú O�Ú À O�P F�Á ¿ F�J O V1I F4S�P F V.`O�J M S�O&Ô:Z M I J O�P Q O&WXS:Ó;P S:[6T^J F�F V^WXF�Ú H F4S M V1I F�J F�H H F
T�O�J I M P Z _ O�J M Õ O&WXS�V1S:HuH M H I F�[�O�HuI F�[6T^S:Ú M Y�Z^O _ �:_ S:P O _ Ú W M À F�J F V1I F�Ø

c F�H I O*I F�H F�ÓqO U1S:J W1O�[
Ú H F>O T^F V^O�H�S:H)Æ�Æ�Å L Ã�P S:[ P O�J O�P I F�J `Þ H I M P O�H)I F�[6T^S:Ú
M Y�Z^O _ �:_ S:P O _ Ú W M À F�J F V1I F�Á

¤ Q � ����" � $ � $
�)$
� 
�	 � �� �*��" �����
� �
þNH�Y�J ZXT^S:H�WXF M V^W M d^`Þ WXZ1S:HuH�RO�S<S&U:â F�P I SNWXFbF�H I Z^WXSNF�[>W M dXF�J H O�H�`O�J F&O�H�P M F V1I `Þ ã P O�H Ó�V1S:[
F&O&W1O�Ú
[
F V1I F�T^H M P S _ S:Y M O�Ó�O V1I J S�T^S _ S:Y M OuF Õ S:S _ S:Y M O�D Ç�S:J J M V1Y�I S�V1Ó e f��&Ü&K Á \ V1P S�V1I J O�[
S:HXV1F�H I O�H.`O�J F&O�H
WXF;F�H I Z^WXS.[)`Z _ I M T _ S:H�O�H T^F�P I S:H1H S:P M O M H;WXS:H1Y�J ZXT^S:HXP S:[ M [6T _ M P O�P Q RS:F�HXV^O;I S:[�O&W1OuWXFuWXF�P M H�RO�SXØ
À S:J [�O�P Q RO�SNF�WXF�H F VXdXS _ d M [
F V1I S4WXF�Z1[áY�J ZXT^S:Û H Z^O�F�H I J Z1I Z1J OuF�P S:[6T^S:J I O�[
F V1I S:Û M V1I F�J O�P P Q RO�S
F�[*Y�J ZXT^S:Û�[
S:I M d1O�P Q RS:F�H M V^W M d M WXZ^O M H<F<WXF<Y�J ZXT^S:Û _ M WXF�J O V1P Q O�Û:P S�V1Ý M I S:H�F.J F�H S _ Z1P Q RO�S4WXF<P S�V1Ú
Ý M I S:H Û�P Z _ I Z1J O�Û:d1O _ S:J F�HbFNO�I M I Z^WXF�H<D �;S&U�U M V1H ÓXe f&f&Ü&K Á ¿ S:J:`F�[
Ó:SAO�H T^F�P I SAÔ:Z1F<P S�V1H M WXF�J O�[
S:H
P F V1I J O _ V1Z1[�O<T^F�J H T^F�P I M d1O�W1O�I S:[�O&W1O4WXF�WXF�P M H�RO�S
F�[}Y�J ZXT^Sm`F�O�P S:[6T^J F�F V1H�RO�S6WXFNP S:[
S
Z1[)Y�J ZXT^S.WXF M V^W M d^`Þ WXZ1S:HuO V^O _ M H ObZ1[áWXF�I F�J [ M V^O&WXS<T^J S&U _ F�[�O;FuP S:S�T^F�J O�I M d1O�[
F V1I F�WXF�H F V1Ú
dXS _ dXF<Z1[�O.H S _ Z1P Q RO�SXÁ ¿ J F�I F V^WXF�Ú H F.P S�V1I J M U1Z M J;T�O�J O�SAWXF�H F VX]1S4WXF<Æ�Æ�Å L Ã©[�O M Hu]^O U M _ M I O&WXS:H
O�H ZXT^S:J I O�JuO�I S:[�O&W1O<WXF<WXF�P M H�RO�S�F�[*Y�J ZXT^SXÁ
Ç�F V^WXS�F�[Ùd M H I O6J F&WXZ Õ&M J<S�F�H T^F�P I J S�W1O
W M H P Z1H H�RO�S ßO6Ô:Z1F�H I RO�S�P F V1I J O _ W1O6I S:[�O&W1O6WXF

WXF�P M H�RO�S<F�[)Y�J ZXT^S:Ó T�O�J I F�Ú H FuWXFbZ1[)P F V.`O�J M S.S�V^WXFbH FuYXO�J O V1I F�[áW M dXF�J H O�H^T^J F�[ M H H O�H^H S&U1J FbO
V^O�I Z1J F Õ O;F;F�H I `Þ [
Z _ SNWXF;Z1[)Y�J ZXT^SXØ�S�Y�J ZXT^S;â `O;H F;F V1P S�V1I J O;À S:J [�O&WXS:Ó S:H1H F�Z1H1T�O�J I M P M T�O V1I F�H
I ×F�[ÙZ1[�O�T^J F�S:P ZXT�O�P Q RO�S
P S:[
Z1[
Ó1dXS _ I O&W1O4T�O�J O4S
[
F�H [
S6T^J S&U _ F�[�O�Ó1F�H I RO�S
P S:[6T^J S:[
F�I M Ú
WXS:HbO.I J O U^O _ ]^O�J^F�[*P S�V:â ZXV1I S�F.W M H T^S:H I S:H�O�P S:S�T^F�J O�J^V^O�T^J S:P Z1J O.WXF.Z1[�O�H S _ Z1P Q RO�SXÁXÂ M P O�[
O�À O�H I O&WXS:H�WXF�H I FuP F V.`O�J M S.S:H^Y�J ZXT^S:HX]1F�I F�J S:Yb`F V1F�S:H Ó T^S:J1F�Ö�F�[6T _ S:Ó P S�V1H I M I Z�`Þ WXS:H�T^S:JXF _ F�[
F V1Ú
I S:H;T^F�J I F V1P F V1I F�HuO.S:J YXO V M Õ O�P Q RS:F�HuW M dXF�J H O�HbF�P S:[ M V1I F�J F�H H F�HbW M dXF�J H S:H�D ³1J O V^WXH I O�I I F�J Ó�e f��&Ü&Û
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É1F ë M P í M Ó�e f&f&Ü&Û � O�P í�H S�V1Ó�e f&f&Ü&K Á�ÄNTN`S:H�F�H I O�O V.`O _ M H F�Ó�W M H P Z1I F�Ú H F.ObÀ O�P M _ M I O�P Q RO�S<P S:[6T^Z1I O�P M S�V^O _
WXF�T^J S:P F�H H S:HbWXF.WXF�P M H�RO�S4F�[>Y�J ZXT^SXÁ
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Ä�HNWXF�P M H&RS:F�H�F�[�Y�J ZXT^S6F VXdXS _ dXF�[�T^F�H H S�O�H�OAW M H P Z1I M JNF�[�P S�V:â ZXV1I S�P S:[�S
S&U:â F�P I M dXS�WXF
P S:S�T^F�J O�I M d1O�[
F V1I F<J F�H S _ dXF�JuZ1[>T^J S&U _ F�[�O�Á^Ä _ Y�Z1[�O�HuI F�S:J M O�H�Ô:Z1F.F�Ö&T _ M P O�['S:HuT^J S:P F�H H S:H
WXF4WXF�P M H�RO�S6F�[}Y�J ZXT^S6WXF�H P J F dXF�[
Ú V1S:H�P S:['U^O�H F.V^O M WXF V1I M ã P O�P Q RO�S
WXF�À O�H F�H�WXF4WXF�H F VXdXS _ Ú
d M [
F V1I S6V^OAO�P I Z^O�P Q RO�S�WXS
Y�J ZXT^S6WXF�H WXFAS6P S�V1I O�P I S�P S:[�S6T^J S&U _ F�[�O4O�I `F ßO4WXF�P M H�RO�S ã V^O _ Á
�;S&U�U M V1H�D e f&f&Ü&KXO T^J F�H F V1I O�Z1[>[
S�WXF _ S4P S:['O�H;H F�Y�Z M V1I F�HuÀ O�H F�H Ø

�! ° ± Ä å�µ ± ³ Á1þqY�J ZXT^S<T^F�H Ô:Z M H O M V1À S:J [�O�P Q RO�SNH S&U1J F�Z1[>T^J S&U _ F�[�ObT^J S�T^S:H I SXÁ
� ��æ�³�´ µ ³ ¼½&¾³ ¸ Á�þNH1[
F�[AU1J S:H^WXS.Y�J ZXT^SbP S:[
F�P Q O�[ M V^W M d M WXZ^O _ [
F V1I F<O M WXF V1I M ã P O�J1FuO d1O _ M O�J
H S _ Z1P Q RS:F�H;T�O�J ObSNT^J S&U _ F�[�O�Á
� "��
ä�´ ¸ ² ³ ¼½�¾³ ¸ Á.Â M V^O _ [
F V1I F�ÓXSAY�J ZXT^SAW M H P Z1I F4P S�V:â ZXV1I O�[
F V1I F�O�H.W M À F�J F V1I F�H�T^J S�T^S:H I O�H Ó
I F V1I O V^WXS�P ]1F�YXO�J;O�Z1[�O<WXF�P M H�RO�S�P S:[
Z1[�Á

¿ O�I I S�V ° »u³�´ ­ D e f��&f&KbF.� S�]^O V1H F V ° »b³�´ ­ D e f&f:e K�O T^J F�H F V1I O�[�Z1[�[
S�WXF _ SmF�Ö&T�O V^W M WXS
D WXF ã V M WXS4S:J M Y M V^O _ [
F V1I F�T^S:J�Ç:Z1P í�[�O V6D e f&g x K K Ø

�!" ¸ ² ã<³ ¼½&¾³ ¸ ÁXÂ�S:J [�O�P Q RO�S�WXF.S&U:â F�P I M dXS:H Ó M WXF V1I M W1O&WXFNF�J F�Y�J O�HuWXS�Y�J ZXT^SXÁ
� �Nµ ± ¼ å:± ±&¾³ ¸ Á$#;F�H S _ Z1P Q RO�S4WXF.P S�V1Ý M I S:HbF V1I J F�[
F�[AU1J S:HuWXS�Y�J ZXT^SXÁ
�!% ¸ ² ã<³�´ µ ¶ ³ ¼½&¾³ ¸ Á c F�H I O�À O�H F�S�Y�J ZXT^SmP S:[
F�P Q OGO�T�O�J I M _ ]^O�J M V1À S:J [�O�P Q RO�S�F�P S:S�T^F�J O�J Ó
Y�F�J O V^WXSNZ1[�O.P S:[6T^J F�F V1H�RO�SNY _ S&U^O _ H S&U1J F�S<T^J S&U _ F�[�O�Á
� �N° ± ° ã�ä:° º;��¸ Á L O&WXS�Ô:Z1F4S:H<P S�V1Ý M I S:HNÀ S:J O�[ÙJ F�H S _ d M WXS:H�F4S
Y�J ZXT^S6I F�[ÙZ1[�O�d M H�RO�S
Y _ S&U^O _ H S&U1J F�S<T^J S&U _ F�[�O�Ó�T^S�WXF M V M P M O�J Ú H F<O.H Z^O�J F�H S _ Z1P Q RO�SXÁ

� S�]^O V1H F V
D e f&f:e K1O&WXS�T^I S:Z6S�H F�Y�Z M V1I F<[
S�WXF _ S�T�O�J O�F�Ö&T _ M P O�JuO�I S:[�O&W1ONWXF<WXF�P M H�RO�S4F�[
Y�J ZXT^S4D S:J M Y M V^O _ [
F V1I F<O�I J M U1Z�`Þ WXS4O L J F�Ö _ F�JuD e f����&K K Ø
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& �.² µ ° ºX» ³ ¼½&¾³ ¸ ÁXþqY�J ZXT^S�W M H P Z1I F<SNS&U:â F�P I M dXS4WXSNT^J S:P F�H H SXÁ
& ��² µ ³ ¼½�¾³ ¸u·&°�¼ ¸ º 'u³ º�¼½ ³ Á�þ!Y�J ZXT^S<I F V1I O.P J M O�J�Z1[�O M WXF V1I M W1O&WXF.T^J�`S�T^J M O�Á
& �;´ ³ ² µ 'b¼ ³ ¼½�¾³ ¸�·&°4¸ ¹ ( ° ¼ » µ æ&¸ ± Á}þÙY�J ZXT^S�À S:P OGO�H Z^OGO�I F V1P Q RO�S�V^O�I O�J F�À O�Ô:Z1FmWXF dXF�H F�J
F�Ö�F�P Z1I O&W1O�Ó M WXF V1I M ã P O V^WXSAF�P _ O�J M ã P O V^WXS4S&U:â F�P I M dXS:H Á
& ��¸ ã�ä:² ¸ ãNµ ± ± ¸ ÁXþ!Y�J ZXT^SNH F _ F�P P M S�V^O.S:HuS&U:â F�P I M dXS:H Ó�J F�H I J M P Q RS:F�H Ó&I O�J F�À O�H;F�J F�P Z1J H S:H Á
& �u° ³�´ µ ¶ ³ ¼½�¾³ ¸ Á:þmS&U:â F�P I M dXS.WXF�H I O;À O�H FN`F;J F�H T^S�V^WXF�JXOuÔ:Z1F�H I RS:F�H^O�H H S:P M O&W1O�H ßO�I O�J F�À O�Ø:Ô:Z1F�[
O�J F&O _ M Õ O�Ó:Ô:Z^O V^WXSNF.S�V^WXF�Á

& �N° ± ° ã�ä:° º;��¸ Á c F�H I O6À O�H F4S�Y�J ZXT^S�O�I M V1Y�FAY�J O V^WXF4P O T�O�P M W1O&WXF
WXF6WXF�H F�[6T^F VX]1S�WXF
I O�J F�À O�H;FbT^S:J I O V1I S�S:H;T^J S&U _ F�[�O�H�T^S�WXF�[*H F�J�J O T M W1O�[
F V1I F.J F�H S _ d M WXS:H Á
& �u° º�¸ æ�³ ¼½�¾³ ¸ Á�þ!Y�J ZXT^SNÀ O Õ O.I J O V1H M P Q RO�SNT�O�J O�S:Z1I J SNT^J S:P F�H H SXÁ
c S:I F�Ú H F�Ô:Z1F<S:H�[
S�WXF _ S:H<WXFNI S:[�O&W1O4WXF�WXF�P M H�RO�S�U^O�H F&O&WXS:H�F�[}À O�H F�H�WXF dXF�[}H F�JbO V^O�Ú

_ M H O&WXS:HNV1Z1[ÙH F V1I M WXS _ O�I SXÁ L F4À O�P I S:Ó^S�WXF�H F VXdXS _ d M [
F V1I SmWXF4H S _ Z1P Q RS:F�H<V;RO�S
H F4J F�H I J M V1Y�F
O�SmH F�Y�Z M [
F V1I S _ M V1F&O�JAWXF�À O�H F�H4I O _ P S:[
S�O�P M [�O�WXF�H P J M I SXÁ�Ä _ Y�Z1[�O�HAÀ O�H F�H�T^S�WXF�[�H F�J
J F M I F�J O&W1O�H Ó ßON[
F&W M W1OAÔ:Z1F<V1S�dXS:H.T^J S&U _ F�[�O�H�F M WXF M O�H<F�[
F�J Y�F�[
Ó�FNS:Z1I J O�H�T^S�WXF�[}V;RO�S6H F
[�O V M À F�H I O�JAD T^S:JNF�Ö�F�[6T _ S:ÓbO
P J M O�P Q RO�SmWXF
P S�V ã O V1P Q OAV;RO�SGH F
[�O V M À F�H I O
F�[ Y�J ZXT^S:H�P Z:â S:H
F _ F�[
F V1I S:H<T^S:H H Z1F�[ÙF�Ö&T^F�J M ×F V1P M OAWXF4I J O U^O _ ]1S
P S�V:â ZXV1I S:K ÁAÄNT^F�H O�J.WXF4H F�J�T^S:H H `Þ dXF _�M WXF V1Ú
I M ã P O�J<O�HNW M dXF�J H O�HNÀ O�H F�H<O�S _ S�V1Y�S�WXS:H<T^J S:P F�H H S:HNWXFAWXF�P M H�RO�S�F�[ÙY�J ZXT^S:Ó�V;RO�Sq`F4P S�V1I Z^WXS
T^S:H H `Þ dXF _ WXF ã V M J1Z1[!T�O&WXJ RO�S.WXF;P S:[6T^S:J I O�[
F V1I S<O T _ M PX`O dXF _ O;I S�WXS:H^S:H^Y�J ZXT^S:H Á�þNH1[
S�WXF _ S:H
U^O�H F&O&WXS:H1F�[�À O�H F�HXV;RO�SbT^S�WXF�[!T^S:J I O V1I S.H F�J�Z1I M _ M Õ O&WXS:H�T^F _ S:H1Æ�Æ�Å L ÃmWXF;À S:J [�O�T^J F�H P J M I M d1O�Á
ÄáO V.`O _ M H F4WXFNY�J ZXT^S:HuU1F�['FN[�O _ H Z1P F&W M WXS:H.V^ONI S:[�O&W1O�WXF4WXF�P M H�RO�S6J F dXF _ O�Ô:Z1FNSAH F�Z

H Z1P F�H H SAH F�WXF dXF�O�SAÀ O�P I S6WXF�F�Ö M H I M JbZ1['T _ O V1F&O�[
F V1I SAF�H I J O�I `F�Y M P S6WXSAT^J S:P F�H H S:ÓXO�S M VXd�`F�H
WXFbS.Y�J ZXT^S�T�O�J I M J^WXF M [
F&W M O�I S ßOuT^J S:P Z1J ObWXFbH S _ Z1P Q RS:F�H1T�O�J OuS.T^J S&U _ F�[�O�D L F�Æ:O V1P I M H ¯ ÃNO _ Ú
_ ZXT^F�Ó�e f�� � K Á�þ�T _ O V1F&O�[
F V1I S�O&WXF&Ô:Z^O&WXSNF d M I ObT^J S:P F�H H S:HuW M dXF�J Y�F V1I F�H�S:ZAF�J J:`O�I M P S:HbD ¿ O�I I S�V
° »X³�´ ­ ÓXe f��&f&K Á�Æ�F V^WXS6O�H H M [
Ó�O M [6T^S:J I ×O V1P M O�WXF<Z1[�O<P O�J O�P I F�J M Õ O�P Q RO�SAW1ONI S:[�O&W1ONWXF�WXF�P M H�RO�S
F�[�Y�J ZXT^SNU^O�H F&O&W1O�F�[}À O�H F�H.J F�H M WXF�F�[�WXS M H<S&U:â F�P I M dXS:H Ø<D e K;O V.`O _ M H F�F�H I J Z1I Z1J O&W1O4WXS
WXF�Ú
H F�[6T^F VX]1SNWXSNY�J ZXT^S:Ó&Ô:Z1FuT^F�J [ M I ObF�H I O U1F _ F�P F�J^[
F�P O V M H [
S:HuWXF.O T^J F V^W M Õ O�Y�F�[>WXF�[
S�WXS:H
[�O M H;F ã P O Õ F�H;WXFbI S:[�O&W1O.WXF�WXF�P M H�RO�S:Û:D Ü&K:Z1I M _ M Õ O�P Q RO�SNWXF�H I F�P S�VX]1F�P M [
F V1I S<V1S.T _ O V1F&O�[
F V1I S
WXS:H1T^J S:P F�H H S:H�WXFbWXF�P M H�RO�S:Ó�P S:[)S.S&U:â F�P I M dXS<WXFu[
F _ ]1S:J O�JXS<WXF�H F�[6T^F VX]1S.FbOuÔ:Z^O _ M W1O&WXF�W1O�H
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H S _ Z1P Q RS:F�H^F V1P S�V1I J O&W1O�H1T^F _ S<Y�J ZXT^SXÁ:þ�H F�Y�ZXV^WXS.S&U:â F�P I M dXS.J F dXF _ O�Ú H FbWXF;T�O�J I M P Z _ O�J M V1I F�J F�H H F
V1S�P S�V1I F�Ö�I S4WXF�H I O.I F�H F�Á
c F�H I O�W M H H F�J I O�P Q RO�SmH F�J:`O
Z1I M _ M Õ O&W1OGO�H F�Y�Z M V1I F�WXF ã V M P Q RO�S�WXF�I S:[�O&W1O�WXF�WXF�P M H�RO�S�F�[

Y�J ZXT^SXØ

E
K � >C7�>�7�:�7�:C9 8 < M>CK�: � @
B A9��K Ø  ² ¸ ¼ ° ± ± ¸1Ä å�°^¼ ¸ º�·Cå:¶u·&° ± ·&°�å
ãxä:² ¸ ¹ ´ ° ã<³u³�» Â°�å
ã<³
± ¸ ´ å�¼½&¾³ ¸ Á�± å:± » ° ºX» ³ ·&¸uº:³bµ ºX» ° ² ³ ¼ ¼½�¾³ ¸u° ã � ² åiä:¸u°�° ± » ² åX» å�² ³ ·&¸�´ ¸ � µ ¼ ³ ãN° ºX» °^° ã � ³ ± ° ± ­

ß9à )9à ß�*!å9ò;è é è ç å9ò ó�ôå9ïJë7ì+�7æ ï!ò;ì�,�,;ï�,@ë7ì[ë7ì9ò;è ,�ôå9ïEì9ð-�!æ .��7ï

��`OuÀ S M J F�À F�J M WXSNÔ:Z1FuZ1[>WXS:H;S&U:â F�P I M dXS:HuW1ObF�H I J Z1I Z1J O�P Q RO�S _ `S:Y M P OA`F�O�Z1[
F V1I O�J^ObF ã P M ×F V1P M O.WXS:H
T^J S:P F�H H S:HuWXF.WXF�P M H�RO�S�F�[>Y�J ZXT^SNO�I J O d�`F�HuWXF�Z1[*O&WXF&Ô:Z^O&WXS<T _ O V1F&O�[
F V1I SXÁ�ÄqF�H I J Z1I Z1J O�P Q RO�S
_ `S:Y M P O<T^S�WXFNH F�JbO T _ M P O&W1O4O<Z1['T^J S:P F�H H SAWXF�WXF�P M H�RO�S6F�['Y�J ZXT^S4O�I J O d�`F�H.WXFNWXS M H.I M T^S:H.WXF
I `F�P V M P O�H Ø:P S�V^WXZ1P Q RO�S�F�À O�P M _ M I O�P Q RO�SXÁ�Ä�HXI `F�P V M P O�H�WXF�P S�V^WXZ1P Q RO�S�J F�P S:J J F�[�O�Z1[ _ `Þ WXF�J1WXS�Y�J ZXT^SXÁ
Ä�S _ `Þ WXF�JAP O U1F�SGT�O T^F _ WXF�F�H I O U1F _ F�P F�J4S&U:â F�P I M dXS:H6F
d1O _ S:J F�H ÓbdXF�J M ã P O�JAS�WXF�H F�[6T^F VX]1S:Ó
O&WX[ M V M H I J O�J�T^J:`F�[ M S:HAF
F�H I J Z1I Z1J O�J�S�T^J S:P F�H H S�WXF�WXF�P M H�RO�SXÁ!Ä�H4I `F�P V M P O�H
WXF
À O�P M _ M I O�P Q RO�S
WXF�H I M V^O�[
Ú H F
O M V^WXZ Õ&M J�Z1[�OAF�H I J Z1I Z1J O _ `S:Y M P O6V1Z1[�T^J S:P F�H H SGWXF
WXF�P M H�RO�SmWXF6À S:J [�O4V;RO�S
T^J F�H P J M I M d1O�Ó&FuT^S�WXF�[>H F�J M V1I J S�WXZ Õ&M W1O�H;V1SNY�J ZXT^SNO�I J O d�`F�H;WXF�H F�H H&RS:F�HuWXF�I J F M V1S:Ó�O V1I F�J M S:J F�H
O�S4T^J S:P F�H H S
WXF�WXF�P M H�RO�S:ÓXT�O�J I M P M T�O�P Q RO�S
WXFNZ1[}F�H T^F�P M O _ M H I O�â4Z1[k� ³ ¼ µ ´ µ » ³ ·&¸ ² ]1Z1[�O V1Sgâ�V1S
T^J S:P F�H H S�S:ZAP S:['O T^S M S�P S:[6T^Z1I O�P M S�V^O _ Á
Ä�H�I `F�P V M P O�HuWXF�P S�V^WXZ1P Q RO�SNWXFbT^J S:P F�H H S:HuWXF�WXF�P M H�RO�S�F�[áY�J ZXT^S<I F V^WXF�[>O�J F�Ý1F�P I M J^S�WXF�Ú

H F VXdXS _ d M [
F V1I S M V^W M d M WXZ^O _ WXF.P O T�O�P M W1O&WXF�H.WXF _ M WXF�J O V1P Q O�ÁXÄ�HuI `F�P V M P O�H�WXF<À O�P M _ M I O�P Q RO�S:Ó&T^S:J
S:Z1I J S _ O&WXS:Ó _ M W1O�[*P S:[*Z1[>P S�V:â ZXV1I S�WXF�P S�V^W M P Q RS:F�HuÔ:Z1F M V1Ý1Z1F V1P M O�[*I S�WXS:HuS:H�T�O�J I M P M T�O V1Ú
I F�HbWXS�Y�J ZXT^SXÁ�Ã<J Z^W M V
D e f&f&à&K1O V^O _ M H S:Z
O�HuJ O Õ RS:F�H�T^S:J Ô:Z1F�[
Z M I O�HbO T _ M P O�P Q RS:F�HuP S:S�T^F�J O�I M d1O�H
À O _ ]^O�[�S:HNH F�Z1HNS&U:â F�P I M dXS:HNFAP ]1F�Y�S:Z ßOAP S�V1P _ Z1H�RO�SGÔ:Z1F4I O _ O�P S�V1I F�P F6WXF d M WXSmO�S�À O�P I S�WXF
Ô:Z1F�[>V1F�P F�H H M I ONWXF.F�Ö�F�P Z1I O�JuO _ Y�Z1[�O<O�P I M d M W1O&WXF�O&W M P M S�V^O _XM V1F�J F V1I F ßO�H�O T _ M P O�P Q RS:F�HuP S:S�T^F�Ú
J O�I M d1O�H;V;RO�S4H F�J;Ô:Z1F�[áU1F V1F ã P M O.P S:['O.I F�P V1S _ S:Y M O�Á1Ä)O T _ M P O�P Q RO�S4WXF<I `F�P V M P O�HbWXF<P S�V^WXZ1P Q RO�S
O�Z1[
F V1I O.F�H I F�T^J S&U _ F�[�O�Á ¿ F _ S4P S�V1I J:`O�J M S:Ó�O�HuI `F�P V M P O�H�WXF.À O�P M _ M I O�P Q RO�S�â `O<WXF�[
S�V1H I J O�J O�[*Z1[
M [6T�O�P I SNT^S:H M I M dXS4V1S�WXF�H F�[6T^F VX]1S4WXS:HuY�J ZXT^S:HbD ¿ O�I I S�V ° »:³�´ ­ Ó:e f��&f&K Á
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Ä�H H Z1[ M V^WXS�O
F�H I J Z1I Z1J O�P Q RO�S _ `S:Y M P O�P S:[
SmZ1[ J F&Ô:Z M H M I S�WXS:HAÆ�Æ�Å L Ã<Ó�S�T^I O�Ú H F
V1F�H I F;I J O U^O _ ]1S�T^S:JXP S�V1P F V1I J O�J1OuO�I F V1P Q RO�S�V1S�F�H I Z^WXS<W1OuÀ O�P M _ M I O�P Q RO�S<WXF�T^J S:P F�H H S:H
F�H F�Z6H ZXT^S:J I FbT^F _ S:HuÆ�Æ�Å L Ã�Á
\ [jP S�V1À S:J [ M W1O&WXF�P S:[ S:H�[
S�WXF _ S:HmU^O�H F&O&WXS:H©F�[jÀ O�H F�H Ó6T^S�WXF�Ú H F!F�H I J Z1I Z1J O�JmO

À O�P M _ M I O�P Q RO�S4WXF�T^J S:P F�H H S:HbWXF.WXF�P M H�RO�S�V1S:HuH F�Y�Z M I F�HuI M T^S:H�D ®�ë
O V1Y ¯ É M V1Ó�e f�� � K Ø
/! ² ¸ ¼ å�² ³.·&°^µ ·&° µ ³ ± ÁXþNH;T�O�J I M P M T�O V1I F�HuH�RO�S M V^WXZ Õ&M WXS:H�ObT^J S�T^S:J M WXF M O�HuT�O�J O.O�J F�H S _ Z1P Q RO�S
WXFuZ1[�T^J S&U _ F�[�O�Á L Fu[
S�WXSNObO�Z1[
F V1I O�J1O�H^S�T^S:J I ZXV M W1O&WXF�HuWXFuH Z1J Y M [
F V1I S<WXF M WXF M O�H
M V1S�d1O&WXS:J O�H Ó.F�H I F�I M T^S�WXF�À O�P M _ M I O�P Q RO�SmF d M I OGO�O d1O _ M O�P Q RO�SmF�P S�V1À J S�V1I S M [
F&W M O�I S©WXF
M WXF M O�H Á
/ ��¸ º � ² ¸ ºX» ³ ¼½&¾³ ¸�¼ ² µ ³�» µ æ�³ Á�þNH6T�O�J I M P M T�O V1I F�H�H�RO�S M V^WXZ Õ&M WXS:HGOGO V^O _ M H O�J
FGW M H P Z1I M J�O�H
S�T M V M RS:F�H
WXF
S:Z1I J S:HA[
F�[AU1J S:HAWXSmY�J ZXT^SXÁqþ}S&U:â F�P I M dXSá`F
Y�F�J O�JNZ1[�O6T^F�J H T^F�P I M d1O
WXF.Y�J ZXT^S<H S&U1J F�Z1['W1O&WXSNT^J S&U _ F�[�O�H F�[*F _ M [ M V^O�J;S�T M V M RS:F�Hb[ M V1S:J M I `O�J M O�H Á

/ "X± » ² åX» å�² ³ ¼½&¾³ ¸u± µ ± » ° ãEÂ³�» µ ¼ ³ Á�þNH;T�O�J I M P M T�O V1I F�HuH�RO�S M V^WXZ Õ&M WXS:H�O�F�H I J Z1I Z1J O�J^Z1[>P S�V:â ZXV1I S
WXF.H S _ Z1P Q RS:F�H;T�O�J ObZ1[>T^J S&U _ F�[�O�Ó&F _ M [ M V^O V^WXSAO�Hu[�O M HbWXF�H À O dXS:J:`O dXF M H�D d&Á Y1Á�dXS:I O V^WXS:K
S:Z6O�I J M U1Z M V^WXS<T^J M S:J M W1O&WXF�HuWXF.O�P S:J WXSNP S:[>Z1[áP S�V:â ZXV1I S�WXFbP J M I `F�J M S:H;T^J:`F�Ú WXF ã V M WXS:H Á
LNM dXF�J H O�H<I `F�P V M P O�H�WXFAÀ O�P M _ M I O�P Q RO�S�WXF4T^J S:P F�H H S:H�WXFAWXF�P M H�RO�S�F�[ÙY�J ZXT^S6I ×F�[�H M WXS
T^J S:Ú

T^S:H I O�H6F�I F�H I O&W1O�H ÓbV;RO�SmHX`S©O�I J O d�`F�H6WXF
T�O T^F _ F _ `O T M H
[�O�HAI O�[AU.`F�[�O�I J O d�`F�H6WXF�Æ�Æ�Å L Ã�Á
\ H I O�H<I `F�P V M P O�H<I ×F�[ÙONT�O�J I M P Z _ O�J M W1O&WXF6WXFNV;RO�S
HX`S6H F<U^O�H F&O�J F�['V^O�H.I F�S:J M O�H<H S&U1J F4WXF�P M H�RO�S
F�[ Y�J ZXT^SmWXF�H P J M I O�H6O V1I F�J M S:J [
F V1I F�Ób[�O�H4I O�[AU.`F�[ P S:[AU M V^O�J F�[ [
Z M I O�H6P S�V1H M WXF�J O�P Q RS:F�H
T^J:`O�I M P O�H<F�Ö�I J O�`Þ W1O�HNWXZ1J O V1I FAO4H Z^O4Z1I M _ M Õ O�P Q RO�S M V1I F V1H M d1OAV^O�H.S:J YXO V M Õ O�P Q RS:F�H Á c F�H I O4H F�P P Q RO�S
H�RO�S4H Z1P M V1I O�[
F V1I F�O T^J F�H F V1I O&W1O�H.WXZ^O�HbI `F�P V M P O�H ÓXO<I `Þ I Z _ S
WXFNF�Ö�F�[6T _ S:Ó�Ô:Z1F<H F<P S�V1H M WXF�J O�[
[�O M HuH M Y:V M ã P O�I M d1O�H Á1þNZ1I J O�HuI `F�P V M P O�HuH�RO�S4O T^J F�H F V1I O&W1O�H�V1S4O Tb×F V^W M P F�ÄAÁ

0 { 1;{ 0 { I32�¸ ãNµ º:³�´54u² ¸ åiä4¯ ° ¼ ��º�µ Ä å�°
Ä 2�¸ ãNµ º:³�´64u² ¸ åiä�¯ ° ¼ ��º�µ Ä å�° D 274b¯ KN`F�Z1[�O4I `F�P V M P OAWXFAO&Ô:Z M H M P Q RO�S6T�O�J I M P M T�O�I M d1O6WXFAW1O&WXS:H
F4À S:J [�O�P Q RO�S�WXF4P S�V1H F V1H S:H4D Æ M V1í�Ó�e f��&à&Û�EGS:S:J F�Ó;e f&f�±�K Á4þ>À S:J [�O�I S�WXFAZ1[�O4J F�ZXV M RO�S�Ô:Z1F
Z1I M _ M Õ O.O 274b¯ U^O�H F M O�Ú H F;V1Z1[áÀ O�P M _ M I O&WXS:J;Ô:Z1FbO�H H F�Y�Z1J ObÔ:Z1FbS.Y�J ZXT^S�T^F�J P S:J J FbO�H^H F�Y�Z M V1I F�H
À O�H F�H�V1SNT^J S:P F�H H S�WXF<WXF�P M H�RO�SXØ
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8 Ã<F�J O�P Q RO�S M V^W M d M WXZ^O _ F.H M _ F V1P M S:H ONWXF.Z1[�O _ M H I ONWXF M WXF M O�H Á
8 ÄNT^J F�H F V1I O�P Q RO�S�T4`Z�U _ M P ONW1O�H M WXF M O�H ÓXS�V^WXF<P O&W1ON[
F�[AU1J S4WXSAY�J ZXT^S�H F _ F�P P M S�V^O�FNWXF�H Ú
P J F dXFbZ1[�O M WXF M O<W1O�H Z^O _ M H I O M V^W M d M WXZ^O _ Á1Ä!O T^J F�H F V1I O�P Q RO�S.T^J S:P F�H H O�Ú H F�WXF�À S:J [�ObP M J Ú
P Z _ O�J Ó&T^F�J P S:J J F V^WXS�I S�WXS:HbS:HuT�O�J I M P M T�O V1I F�H�O�I `F<Ô:Z1F.I S�W1O�H�O�H M WXF M O�H.D S:Z6Z1[>V�`Z1[
F�J S
[q`O�Ö M [
S ã Ö:O&WXS:K�H F â O�[�F�Ö&T^S:H I O�H Á L F�H I O6À O�H F6J F�H Z _ I O
Z1[�O _ M H I O�Y _ S&U^O _ WXF M WXF M O�H
T^J S�T^S:H I O�T^F _ S:HuF _ F�[
F V1I S:HbWXS�Y�J ZXT^SXÁ
8 a _ O�J M ã P O�P Q RO�S©W1O�H M WXF M O�H
P S�V1H I O V1I F�HAV^O _ M H I OGY _ S&U^O _ Á c F�H I O�À O�H F�H�RO�SmP _ O�J M ã P O&W1O�H
O _ Y�Z1[�O�H M V1P S:F�J�×F V1P M O�H Ó&H F V^WXS�F _ M [ M V^O&W1O�H�W1O _ M H I ONO�H M WXF M O�H M Y�Z^O M H Á

8 ÿ^S:I O�P Q RO�S M V^W M d M WXZ^O _ W1O�H M WXF M O�H Ó:WXF<Ô:Z1F�J F�H Z _ I O.Z1[�O _ M H I O<S:J WXF V^O&W1O�Á
8 LNM H P Z1H H�RO�S�WXS:H;J F�H Z _ I O&WXS:H Ó�T^F�J P F T^P Q RO�S�WXFbP S�V1H F V1H S:H;FbÀ S:P S<F�[)T^S:I F V1P M O M H�T^J�`S:Ö M [
S:H
T�O�H H S:H Á
Ä�HAJ F�ZXV M RS:F�H 274b¯ H�RO�SmF�H I J Z1I Z1J O&W1O�H
WXF�[
S�WXSqO�Y�F�J O�J F�[ Z1[�O _ M H I O�S:J WXF V^O&W1OGWXF

M WXF M O�H4H F�Y�ZXV^WXS�Z1[�P J M I `F�J M SmWXF
Ô:Z^O _ M W1O&WXF�Á c S�F V1I O V1I S:ÓuP S�V1H M WXF�J O�Ú H F
Ô:Z1F
OAI `F�P V M P Oq`F
[
Z M I S�H F V1H `Þ dXF _ O�S�WXF�H F�[6T^F VX]1S4WXS�À O�P M _ M I O&WXS:J�D ®�ë
O V1Y ¯ É M V1Ó�e f�� � K Á

0 { 1;{ 0 { 0:9 B K
9 :C< < K��N° ´ ä���µ
þ}T^J S:P F�H H S �N° ´ ä���µ `F�O T _ M P O&WXS©F�[ T^J S&U _ F�[�O�HAP S:[6T _ F�Ö�S:H6F
V;RO�S�F�H I J Z1I Z1J O&WXS:H Ó�P S:[ÒS
S&U:â F�P I M dXS<WXFuWXF�H F VXdXS _ dXF�J^WXZ^O�H _ M H I O�H;WXFuO�J Y�Z1[
F V1I S:H1[�O M H1À O dXS:J:`O dXF M H^F;[
F V1S:H1À O dXS:J:`O dXF M H
Ô:Z^O V1I SNOuZ1[)P S�V:â ZXV1I SNWXFbH S _ Z1P Q RS:F�H�O _ I F�J V^O�I M d1O�HbD Ç:Z1J S:À À Ó e f&f:e K Á:þ�T^J S:P F�H H S �N° ´ ä���µ U^O�H F M O�Ú
H F;V^ObY�F�J O�P Q RO�S M V^W M d M WXZ^O _ FuH M _ F V1P M S:H O.WXFbH Z1Y�F�H I RS:F�H�FbO�J Y�Z1[
F V1I S:H�Ô:Z1FuH�RO�S M I F�J O�I M d1O�[
F V1I F
H S _ M P M I O&WXS:H�T^S:J�Z1[�À O�P M _ M I O&WXS:J^O�S:H1[
F�[AU1J S:H^WXS�Y�J ZXT^SXÁ&Ä�H1À O�H F�HXH F�Y�Z M W1O�H1T^F _ S�À O�P M _ M I O&WXS:J
H�RO�S4O�H;H F�Y�Z M V1I F�H�D ®�ë
O V1Y ¯ É M V1Ó�e f�� � K Ø
8<; å�° ± » µ ¸ º1Â³ ² µ ¸6µ º�µ ¼ µ ³�´ Á \ H I F�T^J M [
F M J S�Ô:Z1F�H I M S�V.`O�J M S�T^J F�I F V^WXF�Ô:Z1F�S:HAT�O�J I M P M T�O V1I F�H
J F�H T^S�V^W1O�['WXF�À S:J [�O.O _ O�J YXO&W1O<O�Z1[*WXF�I F�J [ M V^O&WXS�T^J S&U _ F�[�O�Á
8 �<º1Â³�´ µ ± °;·&¸1Ä å�° ± » µ ¸ º1Â³ ² µ ¸ Á L F�H I O<O V.`O _ M H F�Ó�J F&O _ M Õ O&W1O.T^F _ SAÀ O�P M _ M I O&WXS:J Ó�J F�H Z _ I ONZ1[�O _ M H I O
Ô:Z1F<J F�H Z1[
F<S:HbS&U:â F�P I S:H M WXF V1I M ã P O&WXS:H.T^F _ O�HbJ F�H T^S:H I O�H�WXS:HbT�O�J I M P M T�O V1I F�H ÁuÄ _ M H I O�`F
O T^J F�H F V1I O&W1O.O�S:H;T�O�J I M P M T�O V1I F�H;T^J F�H F�J d1O V^WXS�S�O V1S�V M [�O�I SXÁ
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> �:° � å�º�·&¸=Ä å�° ± » µ ¸ º1Â³ ² µ ¸ Á6þ*[
S�WXF�J O&WXS:JNWXF�H F VXdXS _ dXF4V1S�dXS�Ô:Z1F�H I M S�V.`O�J M S�Ô:Z1F4T^F�J [ M I O
M WXF V1I M ã P O�J6`O�J F&O�H�WXFNO�P S:J WXS6FNWXF�H O�P S:J WXSXÁbþNHbT�O�J I M P M T�O V1I F�H�H�RO�SAH S _ M P M I O&WXS:HNO�O T^J F�Ú
H F V1I O�J�S�T M V M RS:F�HbFbdXS:I O�JuO _ M H I ONWXF.S&U:â F�P I S:H Á
> �<º1Â³�´ µ ± °�·&¸A± ° � å�º�·&¸�Ä å�° ± » µ ¸ º1Â³ ² µ ¸ Á@?;F&O _ M Õ O�Ú H F�O�P S�V1I O�Y�F�[ÒWXF
dXS:I S:H6F
Y�F�J O�Ú H F
Z1[
J F�H Z1[
S�WXS:HbP S:[
F V1I `O�J M S:HbO�H H S:P M O&WXS:H�O�P O&W1O.S&U:â F�P I SXÁ
> ¯ ° ² ¼ ° µ ² ¸�Ä å�° ± » µ ¸ º1Â³ ² µ ¸ Á L F�H F VXdXS _ dXF�Ú H F
V1S�dXSmÔ:Z1F�H I M S�V.`O�J M S©Ô:Z1F6T^F�J [ M I O M WXF V1I M ã P O�J
`O�J F&O�HuWXF<O�P S:J WXS�F.WXF�H O�P S:J WXS4F V1I J F�S:H;T�O�J I M P M T�O V1I F�H Á

> �u° ´ ³�»�Â¸ ² µ ¸BAbº:³�´ Á*þÙJ F _ O�I�`S:J M S ã V^O _ T^F�J [ M I F�J F�H Z1[ M JAS:H6J F�H Z _ I O&WXS:H�WXS�T^J S:P F�H H S�F
_ F�Y M I M [�O�JuO�P P Q RS:F�HuÀ Z1I Z1J O�H Á
þ�T^J S:P F�H H S �N° ´ ä���µ U^O�H F M O�Ú H FuV1SNO V1S�V M [�O�I SNWXS:H;[
F�[AU1J S:H�WXSNY�J ZXT^S.FbF�H I `OuT�O�J I M P Z _ O�J Ú

[
F V1I FudXS:P O�P M S�V^O&WXS<T�O�J OuF d M I O�J^S<P S�V1À J S�V1I SNW M J F�P I SXÁ�Ä�H;WXF�P M H&RS:F�H �N° ´ ä���µ F�Ö&T^J F�H H O�[)[�O M H
S�T M V M RS:F�H<Ô:Z1F<À O�P I S:H Ó:S6Ô:Z1F<F�Ö M Y�FNÔ:Z1F<S:H�[
F�[AU1J S:H�WXSAY�J ZXT^S�H F â O�[*T^F�J M I S:H ÁuÈ�[�O<S:Z1I J O
P O�J O�P I F�J `Þ H I M P O4WXS4T^J S:P F�H H S �N° ´ ä���µ `F�Ô:Z1F<V;RO�SAF�Ö M Y�FNO<T^J F�H F V1P Q ONÀ O�P F�Ú O�Ú À O�P F<WXS:H�[
F�[AU1J S:H
WXS�Y�J ZXT^S4D ?;S&U�U M V1H Ó�e f&f&Ü&K Á

¤ Q C ����" � $ � $
�)$
� 
�	 � �� �*� �������
	�����
�	 � �
� �
Ä�H<S:J YXO V M Õ O�P Q RS:F�H.P S�V1H I J S:F�[
Ú H F4F�[ÙI S:J V1S�WXF�F�H I J Z1I Z1J O�H ÓXT^F�H H S�O�H Ó^J F _ O�P Q RS:F�H<H S:P M O M HNF4O�P Ú
I M d M W1O&WXF�H6D E M I P ]1F _ _C¯ É^O�J H S�V1Óue f�� � K Á
Ä�H�O�P I M d M W1O&WXF�H�V^O�HNS:J YXO V M Õ O�P Q RS:F�H�H�RO�S�[)`Z _ I M T _ O�H
[�O�H6O�Y�F�H I RO�S:ÓuT _ O V1F&O�[
F V1I SmF�I S:[�O&W1O�WXF�WXF�P M H�RO�SmT^S�WXF�[�P F�J I O�[
F V1I F�H F�J�P S�V1H M WXF�J O�Ú
W1O�H<P S:[
S�À ZXV^W1O�[
F V1I O M H<F�[ÙI S�WXS:HNS:H<I M T^S:H�WXFAS:J YXO V M Õ O�P Q RS:F�H Á c S
P S�V1I F�Ö�I S�WXF�H I O4I F�H F�Ó
Y�F�H I RO�S:Ó^T _ O V1F&O�[
F V1I S�FAI S:[�O&W1O6WXF6WXF�P M H�RO�S�H�RO�S�F V1Y _ S&U^O&W1O�H<V1Z1[�O!`ZXV M P O6O�P I M d M W1O&WXF�ÓbO
Ô:Z1F4H F4P ]^O�[�O4I S:[�O&W1O6WXF6WXF�P M H�RO�SXÁ6Ä>T^F�J H T^F�P I M d1O4S:J YXO V M Õ O�P M S�V^O _ WXF�H F VXdXS _ dXF�Ú H F4V1Z1[
P F V.`O�J M S.WXS:[ M V^O&WXS.T^S:J1O�P I M d M W1O&WXF�HuWXF;I S:[�O&W1ObWXFuWXF�P M H�RO�S:Ó T^J F�I F V^WXF V^WXS:Ú H F;P S:[6T^J F�F V^WXF�J
FNP S�V1I J M U1Z M JbT�O�J O�O _ O�J YXO�J�O�Hbd1O V1I O�Y�F V1H.W1O4O�H H M [ M _ O�P Q RO�S4T^F _ O�H.S:J YXO V M Õ O�P Q RS:F�H.WXF�H M H I F�[�O�H
P S:[6T^Z1I O�P M S�V^O M H�dXS:P O�P M S�V^O&WXS:H�T�O�J O<O T^S M O�JuF�H H O�H�O�P I M d M W1O&WXF�H Á�abS:[6T�O�J O�I M d1O�[
F V1I F<P S:[
SNI F�Ö�I SNO V1I F�J M S:J Ó�WXF�H P J M I M dXS4W1O�I S:[�O&W1O.WXF.WXF�P M H�RO�S�F�[áY�J ZXT^S:Ó P S:[6T _ F�[
F V1I O�Ú H F.O&Ô:Z M Z1[�O
T^F�J H T^F�P I M d1O<WXSNY�J ZXT^SNÀ F�P ]^O&W1ObV1SNH F�Z4T^J�`S�T^J M S�P S�V1I F�Ö�I S�P S:[>Z1[�ObT^F�J H T^F�P I M d1O<WXS�Y�J ZXT^S
O U1F�J I ObT�O�J ObS�P S�V1I F�Ö�I S�S:J YXO V M Õ O�P M S�V^O _ Á
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¿ O�J O4Ô:Z1FAOAO�H H M [ M _ O�P Q RO�S�WXS:H<Æ�Æ�Å L Ã)T^F _ O�H<S:J YXO V M Õ O�P Q RS:F�H<H F â O4P S�V1P J F�I M Õ O&W1O�Ó^I S:J V^O�Ú H F
V1F�P F�H H�`O�J M S4T^S:I F V1P M O�J.O�H�P O T�O�P M W1O&WXF�H<WXF�H I F�H�H M H I F�[�O�H.P S:[}SAP S�VX]1F�P M [
F V1I S6F�WXF�H F VXdXS _ Ú
d M [
F V1I S4W1O�HuF�H I J Z1I Z1J O�H;F<O�P I M d M W1O&WXF�HbS:J YXO V M Õ O�P M S�V^O M H Á
Ä�H4I F V^W;×F V1P M O�H6P S:J J F V1I F�H6WXF�WXF�H F VXdXS _ d M [
F V1I S©S:J YXO V M Õ O�P M S�V^O _ P S�V1H M WXF�J O�[ÒÔ:Z1F�O�H

S:J YXO V M Õ O�P Q RS:F�H�WXF dXF�[}H Z�U1H I M I Z M JbF�H I J Z1I Z1J O�Hu] M F�J O�J Ô:Z M Õ O&W1O�HuT^S:JuF�H I J Z1I Z1J O�HbS:J Y�×O V M P O�H Ó�WXF
[
S�WXSGOAÔ:Z1FAS:J YXO V M Õ O�P Q RS:F�HN[
F V1S:H.U1Z1J S:P J:`O�I M P O�H Ó�[�O M HNP S:[6T^F�I M I M d1O�H4FAÝ1F�Ö�`Þ dXF M H<T^S:H H O�[
H Z1J Y M J
D ?;S&U�U M V1H ÓNe f&f&Ü&K Á>È�[�O�P S�V1H F&Ô:Zu×F V1P M OmW1O�H6V1S�d1O�H6À S:J [�O�H
WXF�F�H I J Z1I Z1J O�P Q RO�S©W1O�H
S:J YXO V M Õ O�P Q RS:F�H�`F.O�J F�S:J YXO V M Õ O�P Q RO�S�W1O.I S:[�O&W1O.WXF.WXF�P M H�RO�S4F�[áI S:J V1S4WXF�P S:[ M I `F�H Ó&F&Ô:Z M T�O�HuWXF
T^J S�â F�P I S4S:Z�Y�J ZXT^S:H�WXF<I J O U^O _ ]1SXÁuabS�V1H F&Ô:Z1F V1I F�[
F V1I F�Ó�P O&W1O<dXF Õ [�O M H�S:H M V^W M d^`Þ WXZ1S:H<H�RO�S
J F&Ô:Z M H M I O&WXS:HNT�O�J O4T�O�J I M P M T�O�J<P S�V1I M V1Z^O�[
F V1I F6F4F�[�P S�V:â ZXV1I S�P S:[�S:Z1I J S:H Ó^V^OAJ F�H S _ Z1P Q RO�S
WXF<T^J S&U _ F�[�O�H<D ³1Z1J V1H ¯ Æ�I O _ í�F�J Ó1e f&f&Ü&K ÁuÄNT1T _ F�YXO�I F4D e f&f:e K1P S�V ã J [�ONF�H I O<T^F�J H T^F�P I M d1O4O�S
O ã J [�O�J�Ô:Z1F
O+D�×F V1À O�H F4V1S:H4Y�J ZXT^S:H�H F6F�H I `O
O6F�H T�O _ ]^O�J4WXF V1I J SGW1O�H4S:J YXO V M Õ O�P Q RS:F�H E
F
O�S
J F�P S�VX]1F�P F�J4Ô:Z1F
S:HAY�J ZXT^S:H�F�H I RO�S�O6T^F�J [ M I M J4J F�Ú WXF�H F VX]^O�J�O�HAF�H I J Z1I Z1J O�H Ó;T^J M V1P�`Þ T M S:H6WXF
Y�F�H I RO�S4F<O�P I M d M W1O&WXF�H.W1O�HbS:J YXO V M Õ O�P Q RS:F�H Á�Æ�Z1J Y�F<O�H H M [}O.V1S:P Q RO�SAWXF.I S:[�O&W1O�WXF<WXF�P M H�RO�SAF�[
Y�J ZXT^SNP S:[
S�À O�P I S:J;WXF.WXF�H F VXdXS _ d M [
F V1I SAS:J YXO V M Õ O�P M S�V^O _ Á
L S�T^S�V1I SAWXF<d M H I O�W1O�H�S:J YXO V M Õ O�P Q RS:F�H Ó:Z1[�ONWXF�P M H�RO�SAV;RO�SG`F<Z1[�O<F V1I M W1O&WXFNÀ F�P ]^O&W1O�Á;Ä

H Z^OuP S:[6T^J F�F V1H�RO�S M [6T _ M P ObZ1[�ObO V.`O _ M H F�WXS M [6T�O�P I SNWXS<P S�V1I F�Ö�I S.S:J YXO V M Õ O�P M S�V^O _ I O V1I S�V1S:H
T^J S:P F�H H S:H^Ô:Z1F _ F d1O�[)O;F�H H OuWXF�P M H�RO�S.P S:[
SbV1S:HXT^J S:P F�H H S:H1T^S:H I F�J M S:J F�H ßO;I S:[�O&W1OuWXFbWXF�P M H�RO�S
D � M J S:I íXO ° »X³�´ ­ ÓXe f&f&Ü&K Á ¿ O�J O<Z1[�O.[�O M S:JbP _ O�J F Õ O<WXFNF�Ö&T^S:H M P Q RO�S:Ó�ONO V.`O _ M H F<F V1P S�V1I J O�Ú H F<S:J YXO�Ú
V M Õ O&W1O.F�['WXZ^O�HuY�J O V^WXF�H�`O�J F&O�H Ø�F�H I J Z1I Z1J O _ Ó&J F�À F�J F V1I F�O.Z1[�ObT^F�J H T^F�P I M d1O<WXF _ S�V1Y�SNT^J O Õ S
W1O�HNS:J YXO V M Õ O�P Q RS:F�H<V^OAJ F�H S _ Z1P Q RO�S�WXF4T^J S&U _ F�[�O�H Û;F4P S�V1I M V1Y�F V1P M O _ Ó;[�O M H�J F _ O�P M S�V^O&W1OAP S:[
O�H�T�O�J I M P Z _ O�J M W1O&WXF�HNWXF�P O&W1ONT^J S&U _ F�[�O4Ô:Z1FNF�[
F�J Y�F<V1Z1[�O�S:J YXO V M Õ O�P Q RO�SAF4O�H.F�H I J O�I `F�Y M O�H
WXF _ M V1F&O&W1O�HuT�O�J O�J F�H S _ dXF�J�F�H H F�T^J S&U _ F�[�O�Á

ß9à F9à âäã7ì9æ ,��7ì9ò;ç è G!å�ì�,;ç æ .7ç .7æ å9é�ë7å�,@ï!æ �!å9í7è H9å9ò ó9ôï!ì�,

Ä�H�F�H I J Z1I Z1J O�HbS:J YXO V M Õ O�P M S�V^O M H.F�[�Ô:Z1F<S:H M V^W M d^`Þ WXZ1S:HNF<Y�J ZXT^S:HbH F M V1H F�J F�[}I ×F�[}Z1[ M [
Ú
T�O�P I S4H M Y:V M ã P O�I M dXSAV^O<À S:J [�O.P S:[
S4F�H I F�HbI S:[�O�[}WXF�P M H&RS:F�H Ó�H F â O.À O�P M _ M I O V^WXS6F.[
S:I M d1O V^WXS
S4H F�Z
WXF�H F�[6T^F VX]1S4S:Z
J F�H I J M V1Y M V^WXS4F<P S�V1I J S _ O V^WXS6O�HbH Z^O�HuJ F�H T^S�V1H O U M _ M W1O&WXF�HND ?;S&U�U M V1H Ó
e f&f&Ü&K Á L S M HbI M T^S:H�W M À F�J F V1I F�HbWXF<F�H I J Z1I Z1J O�H;S:J YXO V M Õ O�P M S�V^O M H�H�RO�S M WXF V1I M ã P O&WXS:H�T^S:J!®AO�J J M Ú
H S�V�D e f�� � K Ó ³1Z1J V1HuF.Æ�I O _ í�F�JuD e f&f&Ü&K Ø
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I
J ° ¼ ³ º�µ ¼ µ ± » ³ Á:ÄmS:J YXO V M Õ O�P Q RO�S�[
F�P O V M P M H I O�WXF ã V1F�] M F�J O�J Ô:Z M O�HXT^J F�P M H O�H^WXF;J F�H T^S�V1H O U M Ú
_ M W1O&WXF�H Ó:P S�V1I J S _ S�F�P S�VX]1F�P M [
F V1I SXÁ1þNH;Ý1Z1Ö�S:HbWXF M V1À S:J [�O�P Q RO�S<V1F�P F�H H�`O�J M S:H ßO�I S:[�O&W1O
WXF<WXF�P M H�RO�S4H�RO�S�dXF�J I M P O M H Ó:O�H P F V^WXF V1I F�HbF<WXF�H P F V^WXF V1I F�H Ó:WXFNO�P S:J WXS�P S:['S�F�H I O�I Z1I S4F
Y�J O�Z6WXF.O�Z1I S�V1S:[ M ONWXF.P O&W1O M V^W M d^`Þ WXZ1SXÁ
I �.² � ²³ º�µ ¼ ³ ÁuÈ�[�ONF�H I J Z1I Z1J O<S:J Y�×O V M P O�`FNP O�J O�P I F�J M Õ O&W1O.T^S:JbS:J YXO V M Õ O�JuF�[}J F&WXF�O�HbJ F�H Ú
T^S�V1H O U M _ M W1O&WXF�H Ó�P S�V1I J S _ SAF<P S�VX]1F�P M [
F V1I SXÁ;þNHbÝ1Z1Ö�S:H.WXF M V1À S:J [�O�P Q RO�S�H�RO�S�T^S:J I O V1I S
[�O M H;]1S:J M Õ S�V1I O M H�Ô:Z1FbdXF�J I M P O M H Á
E M V1I Õ U1F�J Y
O T^J F�H F V1I O�Ú V1S:H.Z1[�ONT^F�J H T^F�P I M d1O�[�O M HNWXF�I O _ ]^O&W1O4H S&U1J F4O�H.F�H I J Z1I Z1J O�H�S:J Ú

YXO V M Õ O�P M S�V^O M H<D E M V1I Õ U1F�J Y�ÓXe f � f&Û:E M V1I Õ U1F�J Y�ÓXe f&f&Ü&Û:E M V1I Õ U1F�J Y�Ó�e f&f&à U1K Á ¿ O�J O<E M V1I Õ U1F�J Y�Ó
Z1[�O4S:J YXO V M Õ O�P Q RO�S�WXF�P S:[6TbRS:F�Ú H FAF�[ÙP M V1P S�P S:[6T^S�V1F V1I F�HNÀ ZXV^W1O�[
F V1I O M H Ø<S ¼ ° ºX» ² ¸N¸ ä:° ² ³ °
¼ µ ¸ º:³�´ D ¼ ¸ ² °�¸ ä:° ² ³�» ¸ ² ± K Ó�Ô:Z1F4WXF�H F�[6T^F VX]^O�I O�J F�À O�HbU.`O�H M P O�H Û^O4P S:[6T^S�V1F V1I F4O&WX[ M V M H I J O�I M d1O�Ó
W M d M W M W1O�F�[ æ�Â° ² » µ ¼ °.° ± » ² ³�» Â° � µ ¼ ¸ D ± » ² ³�» ° � µ ¼.³ ä:° � K Ó�J F�H T^S�V1H�`O dXF _ Y _ S&U^O _ T^F _ OAS:J YXO V M Õ O�P Q RO�S:Ó�F
´ µ º;�&³�·&¸�ãN° µ ¸ D ãNµ ·&·�´ °u´ µ º�° K Ó:Ô:Z1F.T^S:H H Z M O�Z1I S:J M W1O&WXFNH S&U1J F.S4P F V1I J SAS�T^F�J O�P M S�V^O _ Û�O » ° ¼ º�¸ ° ± °
» ² åX» å�² ³ D » ° ¼ ��º�¸ ± » ² å�¼ » å�² ° K Ó:Ô:Z1F<F V1Y _ S&U^O M V^W M d^`Þ WXZ1S:HNWXF&W M P O&WXS:H<ONO V^O _ M H O�JbF.T�O&WXJ S�V M Õ O�JuS:H
T^J S:P F&W M [
F V1I S:HbWXF.I J O U^O _ ]1S:Û�F�Ó ã V^O _ [
F V1I F�Ó&S ä:° ± ± ¸ ³�´�·&°1³ ä:¸ µ ¸ D ± åiäCä:¸ ² »�± » ³ � � K1Ô:Z1FbH ZXT^S:J I O.S
À ZXV1P M S�V^O�[
F V1I S4W1O.S:J YXO V M Õ O�P Q RO�S<V^O�HuI O�J F�À O�HuÔ:Z1FbV;RO�S�H F�P S�V1H M WXF�J O�[áU.`O�H M P O�H Á
a�O&W1OuZ1[>WXS:H^P S:[6T^S�V1F V1I F�H;O�P M [�O M V^W M P O&WXS:H�T^S:H H Z M J F&Ô:Z M H M I S:H;W M À F�J F V1I F�H;WXFuI S:[�O&W1O

WXFAWXF�P M H�RO�SXÁ4þ)d�`F�J I M P F4F�H I J O�I `F�Y M P S
F�Ö M Y�F�H S _ Z1P Q RS:F�H M V1S�d1O&WXS:J O�H.T�O�J O�S�WXF�H F VXdXS _ d M [
F V1I S
S:J YXO V M Õ O�P M S�V^O _ F<T^S:J I O V1I S6À O dXS:J F�P F<T^J S:P F&W M [
F V1I S:H M V1À S:J [�O M H<WXF�WXF�P M H�RO�S:Ó�U^O�H F&O&WXS:H�V^O
M V1I F�J O�P P Q RO�S©F V1I J F M V^W M d^`Þ WXZ1S:H Á ¿ F _ S©P S�V1I J:`O�J M S:Ó<S©P F V1I J S©S�T^F�J O�P M S�V^O _ WXF�H F�[6T^F VX]^OGI O�Ú
J F�À O�HNT�O&WXJ S�V M Õ O&W1O�HAÔ:Z1F6J F&Ô:Z1F�J F�[�T^J S:P F&W M [
F V1I S:HAÀ S:J [�O _ M Õ O&WXS:H4F6Ý1Z1Ö�S:H�dXF�J I M P O M HAWXF
M V1À S:J [�O�P Q RO�S�T�O�J O
O
I S:[�O&W1O�WXF�WXF�P M H�RO�SXÁqÄ _ M VX]^O�WXSm[
F M SmO&WX[ M V M H I J O�I M d1O�I F�[�WXF M V1Ú
I F�J _ M YXO�J.S
d�`F�J I M P F4F�H I J O�I `F�Y M P S�P S:[ÙS�P F V1I J S
S�T^F�J O�P M S�V^O _ Ó�Z1[�O4À ZXV1P Q RO�S�Ô:Z1F4F�Ö M Y�F�Ý1Z1Ö�S:H
dXF�J I M P O M HbWXF M V1À S:J [�O�P Q RO�S:Ó&I O V1I S4WXF.P S�V1I J S _ S4P S:[
S�WXF�T^F�J P F T^P Q RO�S�W1O.H Z^O<O T _ M P O�P Q RO�SXÁ�Æ�F V^WXS
P F�J I S4Ô:Z1F�F�H I F�HuÝ1Z1Ö�S:H M [6T _ M P O�[*T^J S:P F&W M [
F V1I S:HuÀ S:J [�O M H Ó�O _ M VX]^O<WXS�[
F M S4WXF dXF.I O�[AU.`F�[
WXF�H F VXdXS _ dXF�J^T^J S:P F&W M [
F V1I S:H M V1À S:J [�O M H Ó T^S:J1H F�J^H S _ M P M I O&W1O<O�WXF�H F VXdXS _ dXF�J^P O T�O�P M W1O&WXF�HuWXF
WXF�P M H�RO�SXÁ
L O4WXF�H P J M P Q RO�S�WXS:HN[
S�WXF _ S:H4O V1I F�J M S:J F�H<J F�P S�VX]1F�P F�[
S:HNO4P S:F�Ö M H I ×F V1P M OAF V1I J F�T^J S:P F&W M Ú

[
F V1I S:H<À S:J [�O M H<F M V1À S:J [�O M HNWXF6WXF�P M H�RO�S:Ó^F V1Y _ S&U^O V^WXS
Ý1Z1Ö�S:H<dXF�J I M P O M HNFN]1S:J M Õ S�V1I O M H�WXF
M V1À S:J [�O�P Q RO�S�FAP S�V1I J S _ S:Ó�F�Ö�F�P Z1I O&WXS:HNT^S:J.[)`Z _ I M T _ S:H4P S:[6T^S�V1F V1I F�H�WXFAZ1[�OAS:J YXO V M Õ O�P Q RO�SXÁ
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þ.U1H F�J dXF�Ú H FGÔ:Z1FmO�H
P O�J O�P I F�J `Þ H I M P O�H�WXS:H�H M H I F�[�O�H�P S:[6T^Z1I O�P M S�V^O M H _ F d1O�[ OmÔ:Z1FmOGH Z^O
M [6T _ O V1I O�P Q RO�S<V^O�H;S:J YXO V M Õ O�P Q RS:F�H;H F â O�À ZXV^W1O�[
F V1I O _ [
F V1I FbdXS _ I O&W1O�T�O�J ObT^J S:P F�H H S:H;À S:J [�O M H Ø
T^J S�WXZ1P Q RO�S:Ó^S�T^F�J O�P Q RO�S:Ó�P S�V1I O U M _ M W1O&WXF�Ó;Y�F�H I RO�S�W1O M V1À S:J [�O�P Q RO�S:Ó^F�I P�Á6þNHNÆ�Æ�Å L Ã<Ó^O�S
H ZXT^S:J Ú
I O�J F�[�O M V1I F�J O�P P Q RO�SAF4WXF�P M H�RO�S6F�[}Y�J ZXT^S:Ó�P S�V1I J M U1Z1F�[}T�O�J ONZ1[�ON[�O M S:J M V1I F�Y�J O�P Q RO�SAF V1I J F
T^J S:P F&W M [
F V1I S:HbÀ S:J [�O M H;F M V1À S:J [�O M HbW1O�HuS:J YXO V M Õ O�P Q RS:F�H Á
L F�H F V^Ô:Z^O&WXJ O&WXS:H�WXF�H I F�H^[
S�WXF _ S:H ã P O�[áO _ Y�ZXV1H^I F�[�O�H^F VXdXS _ dXF V1I F�H ßOuI S:[�O&W1O�WXF�P M H�RO�S

S:J YXO V M Õ O�P M S�V^O _ Á \ H I FA`FuS<P O�H S:Ó T^S:J1F�Ö�F�[6T _ S:Ó�WXS:H;S&U:â F�P I M dXS:HuD O�H^S:J YXO V M Õ O�P Q RS:F�H^I ×F�[áS&U:â F�P I M Ú
dXS:H�F�H I J O�I `F�Y M P S:H^V1SNÔ:Z1FuP S�V1P F�J V1FbO�S<H F�Z�T^J F�H F V1I FuFuÀ Z1I Z1J SXÁ \ H I F�H�S&U:â F�P I M dXS:H M V1I F�J O�P I Z^O�[
P S:[áS:H�S&U:â F�P I M dXS:H M V^W M d M WXZ^O M H�WXFbP O&W1Ob[
F�[AU1J S.S:Z4Y�J ZXT^S<W1ObS:J YXO V M Õ O�P Q RO�S:K Ó�J F�Y�J O�H^F;V1S:J Ú
[�O�H.D I S�W1O�H.O�HbS:J YXO V M Õ O�P Q RS:F�HbI ×F�[
Ó M [6T _ `Þ P M I O4S:Z
F�Ö&T _ M P M I O�[
F V1I F�Ó:V1S:J [�O�H�Ô:Z1F<F�H T^F�P M ã P O�[
P S:[6T^S:J I O�[
F V1I S:H1O T^J S�T^J M O&WXS:HXF M V^O T^J S�T^J M O&WXS:H1W1F M V^W M d^`Þ W1Z1S:H1F�Y�J ZXT^S:H K&F^T^J:`F�[ M S:H^D I S�W1O�H
O�H.S:J YXO V M Õ O�P Q RS:F�H�T^J F�[
F M O�[}S
WXF�H F�[6T^F VX]1S:Ó1F�H À S:J P Q S6F�P S:[6T^F�I ×F V1P M O4WXS:H<H F�Z1H.[
F�[AU1J S:H Ó
Ô:Z1F�J;WXS<T^S�V1I S4WXFbd M H I O M V^W M d M WXZ^O _ Ô:Z1F�J�Y _ S&U^O _ [
F V1I F�Ó�F�[>I F�J [
S:HuWXF.Y�J ZXT^SXÁ:þNH�T^J:`F�[ M S:H
O T^J F�H F V1I O�[ M [6T _ M P O�P Q RS:F�H4V1SmWXF�H F�[6T^F VX]1S�WXS:H6Y�J ZXT^S:HNV1Z1[�O�S:J YXO V M Õ O�P Q RO�S:KND ®AO�J J M H S�V1Ó
e f�� � ÛuÄNT1T _ F�YXO�I F�Óbe f&f:e ÛBK;S&U�U M V1H Ó�e f&f&Ü&Û ¿ À F�À À F�J Óbe f&f&Ü&K Ámþ}H F�Y�Z M V1I F
[
S�WXF _ SmO T^J F�H F V1I O
Z1[�O.P O�J O�P I F�J M Õ O�P Q RO�S�W1O�HuF�H I J Z1I Z1J O�HuS:J YXO V M Õ O�P M S�V^O M H�Ô:Z1FbT^F�J [ M I F.F V^Ô:Z^O&WXJ O�J�F�H I F�HuI F�[�O�H
F VXdXS _ dXF V1I F�H�D ¿ À F�À À F�J Ó�e f&f&Ü&K Ø

L �;³ ¼ µ ¸ º:³�´ Á�Ä�S:J YXO V M Õ O�P Q RO�S�J O�P M S�V^O _ `F;P O�J O�P I F�J M Õ O&W1O�T^F _ O _ `S:Y M P O;V^O;I S:[�O&W1OuWXFuWXF�P M H�RO�SXÁ
Ä�F ã P M ×F V1P M Oq`F
SGH F�Z©S&U:â F�P I M dXSmÀ ZXV^W1O�[
F V1I O _ F�O�HAWXF�P M H&RS:F�HAH�RO�Sm[�O�Ö M [ M Õ O&W1O�HAWXF
O�P S:J WXSNP S:[>F�H H F�P J M I `F�J M SXÁXÆ�F V^WXS�O�H H M [
Ó&I J O�I O�Ú H F�W1O�S:J YXO V M Õ O�P Q RO�SN[�O M H�T^J�`S:Ö M [�O.WXS:H
P M V1P S�P S:[6T^S�V1F V1I F�HuÀ ZXV^W1O�[
F V1I O M HbWXF ã V M WXS:HuT^S:J;E M V1I Õ U1F�J Y1Á
L ��å�² ¸ ¼ ²;Â³�» µ ¼ ³ ÁXþ©S&U:â F�P I M dXS<À ZXV^W1O�[
F V1I O _ W1O�S:J YXO V M Õ O�P Q RO�SbU1Z1J S:P J:`O�I M P OA`F�ObF�H I O U M _ M W1O&WXF�Ó
J O Õ RO�SNT^F _ O<Ô:Z^O _ O�HbWXF�P M H&RS:F�HbH�RO�S4J S:I M V1F M J O�H ÁXÄNV^O _ M H O V^WXS6O.S:J YXO V M Õ O�P Q RO�S<U1Z1J S:P J:`O�I M P O
T^S:J M V1I F�J [q`F&W M S�WXS:H<P M V1P S
P S:[6T^S�V1F V1I F�H<À ZXV^W1O�[
F V1I O M HNWXF ã V M WXS:H<T^S:J�E M V1I Õ U1F�J Y�Ó
S&U1H F�J d1O�Ú H F6Z1[ÒW�`F ã P F�WXF
P S:[
ZXV M P O�P Q RO�S:Ó�Ô:Z1F�JNdXF�J I M P O _ Ô:Z1F�JN]1S:J M Õ S�V1I O _ Ó�F V1I J F
S:H
d�`O�J M S:HuP S:[6T^S�V1F V1I F�HbW1O.S:J YXO V M Õ O�P Q RO�SXÁ
L �<º:³ ² Ä å�µ ³�¸ ² � ³ º�µ ¶ ³ ·�³ Á c F�H I FAI M T^SGWXF4S:J YXO V M Õ O�P Q RO�S�S:HNS&U:â F�P I M dXS:HNH�RO�S�W M H T^F�J H S:H Ó _ F�Ú
d1O V^WXS�O4Ô:Z1F4O�H<WXF�P M H&RS:F�HNH F â O�[ M [6T^J F d M H `Þ dXF M H Á4þ.U1H F�J d1O�Ú H F�Ô:Z1F4O4P S:[
ZXV M P O�P Q RO�S©`F
À ZXV^W1O�[
F V1I O _ [
F V1I F�]1S:J M Õ S�V1I O _ Á
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M!N ¸ ·&° ²1ä:¸ ´ ÂÃ » µ ¼ ¸ Á�þNH.S&U:â F�P I M dXS:HNWXF�H I F4I M T^S�WXF�S:J YXO V M Õ O�P Q RO�S�O T^J F�H F V1I O�[�P S�V1Ý M I S:H Ó _ F�Ú
d1O V^WXS6ONÔ:Z1FNO�H�WXF�P M H&RS:F�H.H F â O�[*I S:[�O&W1O�H.WXFNÀ S:J [�ONWXF�H S:J WXF V^O&W1O�ÓXWXF T^F V^WXF V1I F�H�WXF
V1F�Y�S:P M O�P Q RO�S
F V1I J F�W M À F�J F V1I F�H<Y�J ZXT^S:H.WXF M V1I F�J F�H H F�H.F4O _ M O V1P Q O�H.I F�[6T^S:J:`O�J M O�H�D ³1Z1I _ F�J Ó
e f&f:e K Á

\ H I F4[
S�WXF _ S�T^F�J [ M I F�Ú V1S:H<S&U1H F�J d1O�J.Ô:Z1FAO�HNWXF�P M H&RS:F�H<V^O�H<S:J YXO V M Õ O�P Q RS:F�H.V;RO�S
H Z1J Y�F�[
V1F�P F�H H O�J M O�[
F V1I FuO^T�O�J I M J1WXF;Z1[�S&U:â F�P I M dXS.WXF;F ã P M ×F V1P M O�Ó T^S�WXF V^WXS.WXF T^F V^WXF�J1WXF;S&U:â F�P I M dXS:H
WXF�V^O�I Z1J F Õ O.W M À F�J F V1I F�Ø�F�H I O U M _ M W1O&WXF�Ó�W M H T^F�J H�RO�S�S:Z6P S�V1Ý M I Z1S:H M W1O&WXF�Á

ß9à F9à ßäã7ì9æ ,��7ì9ò;ç è G!å�ò;ï!í7ç è í��!ì9í7ò;è å9é!ë7å�,@ï!æ �!å9í7è H9å9ò ó9ôï!ì�,

ÄqT^F�J H T^F�P I M d1O�P S�V1I M V1Y�F V1P M O _ P O�J O�P I F�J M Õ O.O�I S:[�O&W1O<WXF<WXF�P M H�RO�S�P S:[
S�H F V^WXS�Z1[áT^F�J P Z1J H S
F V1I J F�S:H.T^J S&U _ F�[�O�H.FAO�H.H S _ Z1P Q RS:F�HNÔ:Z1F�F�[
F�J Y�F�[�F�[�P O&W1O4[
S:[
F V1I S6V^O�H.S:J YXO V M Õ O�P Q RS:F�H Á
\ H I O�T^F�J H T^F�P I M d1O.P S:[6T _ F�[
F V1I O<O�P S:[6T^J F�F V1H�RO�S4W1O�H M V1Ý1Zu×F V1P M O�HbF�H I J Z1I Z1J O M H Ó&[�O M HuY�F�J O M H Ó
F�H I `O dXF M H.F4WXZ1J:`O dXF M H ÓXP S:[ÙONP S:[6T^J F�F V1H�RO�S
W1O�H M V1Ý1Zu×F V1P M O�H<J F _ O�P M S�V^O&W1O�H.P S:[ÙO�I O�J F�À ONWXF
I S:[�O&W1O<WXF<WXF�P M H�RO�SXÁ

O { P�{ O { I y�<1:C< = B >
= 4:
@
8 >C<
\ [!T^J M [
F M J S _ Z1YXO�J Ó WXF dXF�[
Ú H F;P O�J O�P I F�J M Õ O�JXO�H1F�H I J O�I `F�Y M O�H^WXF;I S:[�O&W1OuWXFuWXF�P M H�RO�S.F�[�Y�J ZXT^S
H F�Y�Z M W1O�H�T^F _ O�H;S:J YXO V M Õ O�P Q RS:F�H Á�abJ O ì ° »�³�´ ­ D e f&f:e K�T^J S�TbRS:F�[áZ1[á[
S�WXF _ S4Ô:Z1F M WXF V1I M ã P O.I J�×F�H
F�H I J O�I `F�Y M O�H.T^S:H H `Þ dXF M H ÁAÈ�[�O4F�H I J O�I `F�Y M O ¸ ¼ ³ ± µ ¸ º:³�´ D ± ä:¸ ² ³ ·&µ ¼ K�U^O�H F M O�Ú H F�F�[ M V1I F�J O�P P Q RS:F�H M V1Ú
À S:J [�O M HuF V1I J F<W M dXF�J H S:H M V^W M d^`Þ WXZ1S:H�T^S:J;Z1[>T^F�J `Þ S�WXS�T^J S _ S�V1YXO&WXSAWXF<I F�[6T^SXÁXÄ�H�WXF�P M H&RS:F�H
S:P O�H M S�V^O M H;F�H I RO�SNO�H H S:P M O&W1O�H;OuT^J S&U _ F�[�O�H^P S:[6T _ F�Ö�S:H;Ô:Z1FuF�Ö M Y�F�[�T^J S:P F�H H S:H^T^J S _ S�V1YXO&WXS:H
WXF.I S:[�O&W1O<WXFNWXF�P M H�RO�SXÁXÈ�[�O�F�H I J O�I `F�Y M O�� å�µ ·�³ D � å�µ · K�U^O�H F M O�Ú H F�F�[*J F�ZXV M RS:F�HuÀ S:J [�O M HbWXF�H Ú
I M V^O&W1O�H.O<O V^O _ M H O�J;T^J S&U _ F�[�O�HuF.I S:[�O�JbWXF�P M H&RS:F�H Á^Ä�HuF�H I J O�I `F�Y M O�HbÝ1Z M W1O�H�F�H I RO�S4O�H H S:P M O&W1O�H
O.WXF�P M H&RS:F�Hu[
F V1S:H;P S:[6T _ F�Ö:O�H Ó&Ô:Z1F _ F d1O�[>[
F V1S:H;I F�[6T^S�O�H F�J F�[áI S:[�O&W1O�HuH F â OuT^S:J Ô:Z1FbS:H
T^J S&U _ F�[�O�H1V;RO�S.H�RO�S.P S:[6T _ F�Ö�S:H Ó&O�H^H S _ Z1P Q RS:F�H^H�RO�S.P S�VX]1F�P M W1O�H;S:Z4OuH Z^OuJ F&O _ M Õ O�P Q RO�S.V;RO�S<O T^J F�Ú
H F V1I O�P S�V1H F&Ô:Zu×F V1P M O�HuH�`F�J M O�H Á:È�[�O�F�H I J O�I `F�Y M O ² ° ± » ² µ » ³ D ¼ ¸ º:± » ² µ ¼ » ° · K�U^O�H F M O�Ú H FbV^O�I S:[�O&W1O.WXF
WXF�P M H�RO�S4T^S:J;T^F&Ô:Z1F V1S:HbY�J ZXT^S:HuF<F�H I `ONO�H H S:P M O&W1O�O.T^J S&U _ F�[�O�Hu[�O M H.WXF _ M [ M I O&WXS:H ÓXS�V^WXF�O�H
H S _ Z1P Q RS:F�HuH�RO�SNÀ�`O�P F M HbWXF.F V1P S�V1I J O�J�F�J F&O _ M Õ O�J Á
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Æ�F�Y�ZXV^WXSGabJ O ì ° »u³�´ ­ D e f&f:e K Ó^T�O�J O6P O&W1O6T^J S&U _ F�[�O6F�[�T�O�J I M P Z _ O�J ÓbO�H4S:J YXO V M Õ O�P Q RS:F�H
H F�Y�Z1F�['Z1[�O�W1O�H�F�H I J O�I `F�Y M O�H.O�P M [�O M V^W M P O&W1O�HNWXF�O�P S:J WXS6P S:[}Z1[}P S�V:â ZXV1I S6WXFNÀ O�P I S:J F�H
Ô:Z1FbT^S�WXF�[*H F�J;O�H H S:P M O&WXS:HbP S:['ObV^O�I Z1J F Õ O.WXF�H H F�T^J S&U _ F�[�O�Ø

Q �;³ ² µ ·�³ ·&° Á�Æ�F.S�T^J S&U _ F�[�O6`F.À O�[ M _ M O�J Ó:F V1I RO�S�F _ F<F V1P S�V1I J O�Ú H FbU1F�['WXF ã V M WXSAF�T^F�J [ M I F
Z1[�O
F�H I J O�I `F�Y M O�J F�H I J M I O�Á ¿ F _ SmP S�V1I J:`O�J M S:ÓuT^J S&U _ F�[�O�H4J O�J S:HAJ F&Ô:Z1F�J F�[�T^F�H Ô:Z M H O�F
O d1O _ M O�P Q RO�S:Ó&S4Ô:Z1F _ F d1O<O�F�H I J O�I `F�Y M O�HuÝ1Z M W1O�HuS:Z6[
F�H [
S�S:P O�H M S�V^O M H Á

Q �:° � å�µ ãN° ºX» ¸ D ä:² ° ¼ å�² ± µ æ&° º�° ± ± K Á�Æ�F�SuT^J S&U _ F�[�O�H F�Y�Z1F�F�H I J O�I `F�Y M O�HXS:ZNWXF�P M H&RS:F�H1O V1I F�J M S:J F�H
F V1I RO�S�S:H;H F�Z1H _ M [ M I F�HbH�RO�S�P S�VX]1F�P M WXS:HbF.O�F�H I J O�I `F�Y M O
`F�J F�H I J M I O�Á
Q �N¹ ° ² » å�² ³ Á:È�[)T^J S&U _ F�[�OuT^S�WXFbH F�J�O U1F�J I S<OuT^S:H H `Þ dXF M HuO _ I F�J V^O�I M d1O�H;S:ZAO T^F V^O�H�J F&Ô:Z1F�Ú
J F�J�Z1[�O.WXF�P M H�RO�SAWXS�I M T^S�D�H M [RE.S:Z+D V;RO�SSE�Á
Q ��¸ º:± ° Ä å�²° º�¼ µ ³ Á�Æ�FNO�H�P S�V1H F&Ô:Zu×F V1P M O�H.WXFNZ1[�ONWXF�P M H�RO�SAT^F�J WXZ1J O�['Z1[ _ S�V1Y�S4T^F�J `Þ S�WXS
WXFbI F�[6T^S:Ó�F V1I RO�S.S.T^J S&U _ F�[�O4`FuV1F�P F�H H O�J M O�[
F V1I Fb[�O M H�P S:[6T _ F�Ö�S<FbObF�H I J O�I `F�Y M ObWXF dXF
H F�J�S:P O�H M S�V^O _ Á
Q �;³ ·&µ ¼ ³�´ µ ·�³ ·&° Á�Ä�H�[
Z^W1O V1P Q O�H�J O&W M P O M H _ F d1O V1I O�[}P S�V1H F&Ô:Zu×F V1P M O�H.P S:[6T _ F�Ö:O�H<Ô:Z1F�WXF�Ú
dXF�[*H F�JbO V^O _ M H O&W1O�H�P Z M W1O&WXS:H O�[
F V1I F�Ó�T^F _ S6Ô:Z1F<O.F�H I J O�I `F�Y M ONO.H F�Y�Z M JbWXF dXF<H F�J;S:P O�Ú
H M S�V^O _ Á

O { P�{ O { O y�<µ= >
B :�� >C<
ÄqI S:[�O&W1O<WXF�WXF�P M H�RO�S�F�[>Y�J ZXT^S<WXF dXF�I O�[AU.`F�[áH F�J^I M T M ã P O&W1ONWXF.O�P S:J WXSNP S:[*ObI O�J F�À O�Ô:Z1F
`F4F�Ö�F�P Z1I O&W1O�Á ¿ S�WXF�[
Ú H F6W M H I M V1Y�Z M J�Ô:Z^O�I J S�I M T^S:H4WXF4I O�J F�À O�H�D ³1Z1I _ F�J Óue f&f:e K Ø ¼ ¸ ã�ä�åX» ³ ¼½&¾³ ¸ Ó
Ô:Z^O V^WXS�I O V1I S�O�HNH S _ Z1P Q RS:F�H<P S:[
S�S:HNJ F�H Z _ I O&WXS:H�H�RO�SAU1F�[ÙP S�VX]1F�P M WXS:H�F4T^S:J I O V1I S�S6T^J S:Ú
P F�H H SGWXF
WXF�P M H�RO�SGH F6F V1P S�V1I J O4T^J F d M O�[
F V1I FAT _ O V M ã P O&WXS:Û ± ° ´ ° ¼ ¼½:¾³ ¸ ÓuÔ:Z^O V^WXS!`F4V1F�P F�H H�`O�J M S
H F _ F�P P M S�V^O�JNZ1[�O6H S _ Z1P Q RO�S�F V1I J F6Z1[�P S�V:â ZXV1I SGWXF6H S _ Z1P Q RS:F�H�P S�VX]1F�P M W1O�H Û º�° � ¸ ¼ µ ³ ¼½�¾³ ¸ Ó�H F©`F
V1F�P F�H H�`O�J M S<J F�H S _ dXF�J�WXF�H O�P S:J WXS:HuÔ:Z^O V1I S ßOuH S _ Z1P Q RO�SNO�O T _ M P O�J Û�F µ º:± ä:µ ² ³ ¼½&¾³ ¸ Ó&Ô:Z^O V^WXS<H FbI S:J V^O
V1F�P F�H H�`O�J M S4WXF�I F�J [ M V^O�J;Ô:Z1F�J�H S _ Z1P Q RS:F�HbÔ:Z1F�J�J F�H Z _ I O&WXS:H Á
\ H I F�[
S�WXF _ S;U^O�H F M O�Ú H F�F�[�WXS M HXÀ O�P I S:J F�H1WXF M V1P F�J I F Õ O�Ø�D e K M V1P F�J I F Õ O�H S&U1J F�S:HXJ F�H Z _ I O&WXS:H

T^J F�I F V^W M WXS:H Û<D Ü&K M V1P F�J I F Õ O6H S&U1J F6O�H�H S _ Z1P Q RS:F�H4O6H F�J F�[ O T _ M P O&W1O�H ÁmÄ'P S�V:â Z1YXO�P Q RO�S�F V1I J F
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d1O _ S:J F�H�F _ F d1O&WXS:HUT:J F&WXZ Õ&M WXS:H<WXF�H I F�H.WXS M H�À O�P I S:J F�H�WXF M V1P F�J I F Õ ONP S�V^WXZ Õ O�S:H.Ô:Z^O�I J S4I M T^S:H
W M À F�J F V1I F�HbWXF�I O�J F�À O�HuÔ:Z1F.À S:J O�[>O T^J F�H F V1I O&WXS:H Á

O { P�{ O { V y�<19 K � ��:
= W:
6�9 8 >C<
È�[ S:Z1I J SmO�H T^F�P I SGP S�V1I M V1Y�F V1P M O _ V^O6P O�J O�P I F�J M Õ O�P Q RO�SmW1O
I S:[�O&W1O�WXF�WXF�P M H�RO�SmF�[ Y�J ZXT^S
J F�À F�J F�Ú H F ßONP S:[6T^F�I ×F V1P M O�Ó^WXSAT^S�V1I S�WXF<d M H I O4S:J YXO V M Õ O�P M S�V^O _ Ó^WXS:H.F _ F�[
F V1I S:HNÔ:Z1FNP S�V1H I M Ú
I Z1F�['SAY�J ZXT^SXÁ�Ä�H H M [
Ó�Z1['Y�J ZXT^S�T^S�WXF<H F�JuP S�V1H I M I Z�`Þ WXS6T^S:J Ø ä:° ² µ » ¸ ± ÓXÔ:Z^O V^WXSAS:HuT�O�J I M P M Ú
T�O V1I F�H�H F�F V1P S�V1I J O�[áF�H T^F�P M O _ [
F V1I F.Ô:Z^O _ M ã P O&WXS:H;T�O�J O�O V^O _ M H O�J�FbJ F�H S _ dXF�J^Z1[áT^J S&U _ F�[�O�Û
¼ ¸ ´ ³�¹ ¸ ² ³ ·&¸ ² ° ± Ó:S�Ô:Z1F�O�H H Z1[
F.O T^F V^O�HuÔ:Z1FbS:H�T�O�J I M P M T�O V1I F�HuF�H I RO�SNÀ O�[ M _ M O�J M Õ O&WXS:HbP S:[>S�WXF�Ú
H F�[6T^F VX]1S4WXF.I O�J F�À O�H;P S�V:â ZXV1I O�H Û�F ² ° ä:² ° ± ° ºX» ³ ºX» ° ±µä:¸ ´ ÂÃ » µ ¼ ¸ ± Ó�Ô:Z^O V^WXS�S4Y�J ZXT^S�`F�P S�V1H I M I Z�`Þ WXS
ObT�O�J I M JuWXF M V1I F�J F�H H F�HbW M dXF�J H S:HuV^O�S:J YXO V M Õ O�P Q RO�SAD E M I P ]1F _ _�¯ É^O�J H S�V1Ó:e f�� � K Á

X { Y�{ X { Z y�<!� K�B � >C<�7�:7��>
B = 8 9 8 ��>C9 L M>CK
þ©O�H T^F�P I S ã V^O _ Ô:Z1FuP S�V1H M WXF�J O�[
S:H^V1F�H I ObP O�J O�P I F�J M Õ O�P Q RO�S<P S�V1I M V1Y�F V1P M O _ O V^O _ M H O�OuÀ S:J [�OuWXF
T�O�J I M P M T�O�P Q RO�S4WXS:HuF _ F�[
F V1I S:HuP S�V1H I M I Z M V1I F�H.WXS4Y�J ZXT^SXÁ�Æ�F�Y�ZXV^WXS�Z1[*[
S�WXF _ SAWXF ã V M WXS�T^S:J
ÿ�J S:S:[>F\[XF�I I S�V
D ÿ�J S:S:[ ¯ [XF�I I S�V1Ó:e f � à&Û ÿ�J S:S:[ ¯ � O�Y�S:Ó�e f����&K Ó�W M H I M V1Y�Z1F�[
Ú H FbV^ObI S:[�O&W1O
WXF<WXF�P M H�RO�S4O�HuH F�Y�Z M V1I F�HuÀ S:J [�O�HuO _ I F�J V^O�I M d1O�HbWXF�T�O�J I M P M T�O�P Q RO�S�] Ø

^!_ º�Ä åCÂ° ² µ » ¸ Á�a�O&W1O�T�O�J I M P M T�O V1I FuWXF�H P S�VX]1F�P FuO�F�Ö M H I ×F V1P M ObWXF�S:Z1I J S:HXT�O�J I M P M T�O V1I F�H1F;Ô:Z^O _
SAT^J S&U _ F�[�O�F�[ÙP O�Z1H O�ÓXH F V^WXS
ZXV M P O�[
F V1I F M V^Ô:Z M J M WXS�H S&U1J F4WXF�I F�J [ M V^O&WXS:H<I�`S�T M P S:H
J F _ O�P M S�V^O&WXS:H�P S:[*SNT^J S&U _ F�[�O�Á1Ä�P O T�O�P M W1O&WXFNWXF<O d1O _ M O�P Q RO�SAWXF.J F�H T^S:H I O�HbF<WXF�P M H�RO�S
F V1P S�V1I J O�Ú H F.O�I J M U1Z�`Þ W1O<O�Z1[*F _ F�[
F V1I S�F�Ö�I F�J M S:J;O�SNY�J ZXT^SXÁ
^ �N° ´ ä���µ Á6a�O&W1O4T�O�J I M P M T�O V1I F
WXF�H P S�VX]1F�P F6O4F�Ö M H I ×F V1P M O6WXFAS:Z1I J S:H<T�O�J I M P M T�O V1I F�H�[�O�H
`F M V1À S:J [�O&WXS�H S&U1J F4S
T^J S&U _ F�[�O�Á�abS�V1I J O�J M O�[
F V1I F6O�S M V^Ô:Z.`F�J M I S:Ó�S:H�F _ F�[
F V1I S:H�WXS
Y�J ZXT^S6T^S:H H Z1F�[�P O T�O�P M W1O&WXF�WXF6O d1O _ M O�P Q RO�S M V^W M d M WXZ^O _ ÁGÄ'P O T�O�P M W1O&WXF
WXF
WXF�P M H�RO�S
F V1P S�V1I J O�Ú H F.O�I J M U1Z�`Þ W1O<O�Z1[*F _ F�[
F V1I S�F�Ö�I F�J M S:J;O�SNY�J ZXT^SXÁ

` a+b�cUdUe f c\g c hji k dUe l m\m k h5djm�m6g c hji n5f o m6e�dUe g k i pm cBk h5dUk qUk d n�m f rjs n5e6h�pm cutevk hjg f n�tw djmvhje i o m6g m l m g o e l k x m g y pm cz c ljh�pm c�e hUqUc f qUe lS{ l n z c i |
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}!~ ¸ ãNµ º:³�´ ÁbþNH�F _ F�[
F V1I S:H.WXS6Y�J ZXT^SAW M H P Z1I F�[�S4T^J S&U _ F�[�O�WXFNÀ S:J [�O M V^W M J F�P I O�Ó1O d1O�Ú
_ M O V^WXSNO�H1S�T M V M RS:F�H;WXFuS:Z1I J S:H^[�O�H1H F�[ M V1I F�J O�P P Q RO�S.F V1I J F;H M Á:Ä�P O T�O�P M W1O&WXF�WXFbWXF�P M H�RO�S
F V1P S�V1I J O�Ú H F.WXF�V1S�dXS4O�I J M U1Z�`Þ W1O<O�Z1[*F _ F�[
F V1I SNF�Ö�I F�J M S:JuO�SNY�J ZXT^SXÁ
}!_ ºX» ° ² ³ ¼ » µ æ�³ ÁXþNHuF _ F�[
F V1I S:H�WXS�Y�J ZXT^S�W M H P Z1I F�[}SNT^J S&U _ F�[�O.WXF<À S:J [�O.W M J F�P I O�ÁXÄ�P O�Ú
T�O�P M W1O&WXF.WXF�WXF�P M H�RO�SNF V1P S�V1I J O�Ú H F�O�I J M U1Z�`Þ W1O�ObZ1[áF _ F�[
F V1I S�WXS<Y�J ZXT^S<Ô:Z1FuT�O�J I M P M T�O
V^O.W M H P Z1H H�RO�S4F<O d1O _ M O�P Q RO�SXÁ
}!_ ºX» ° ² ³ ¼ » µ æ�³^·&° ´ ° � ³ ·�³ Á:þNHXF _ F�[
F V1I S:H1WXSbY�J ZXT^S�W M H P Z1I F�[!SbT^J S&U _ F�[�O;WXF�À S:J [�O;W M J F�P I O�Á
Ä!P O T�O�P M W1O&WXFNWXF.WXF�P M H�RO�S4F V1P S�V1I J O�Ú H F.WXF _ F�YXO&W1O�V1S�Y�J ZXT^SXÁ

Ä4Ô:Z^O V^WXSNW1ObJ F�H S _ Z1P Q RO�SNWXFbZ1[)T^J S&U _ F�[�ObF�[)Y�J ZXT^S:Ó E M I P ]1F _ Ó&É^O�J H S�V6D e f�� � K Ó ÿ�J S:S:[áF
� O�Y�S4D e f����&K�T^J S�TbRS:F�['O�H F _ F�P P Q RO�S4WXF.P S:[6T^F�I ×F V1P M O�HbF�I M T^SAWXF�T�O�J I M P M T�O�P Q RO�S4WXF<O�P S:J WXS�P S:[
S:HuH F�Y�Z M V1I F�HuP J M I `F�J M S:H Ø

} c `Þ dXF _ WXF.Ô:Z^O _ M W1O&WXF.V^O<WXF�P M H�RO�S4Ô:Z1F6`F.J F&Ô:Z1F�J M WXS<T^F _ O.S:J YXO V M Õ O�P Q RO�SXÁ
} Ä�P F M I O�P Q RO�S4W1O<WXF�P M H�RO�SNT^F _ S:H;T�O�J I M P M T�O V1I F�H Á
} c `Þ dXF _ WXF}P J M O�I M d M W1O&WXF�S:Z S:J M Y M V^O _ M W1O&WXF}V^O}WXF�P M H�RO�S�Ô:Z1F�`F'J F&Ô:Z1F�J M WXSÙT^F _ O
S:J YXO V M Õ O�P Q RO�SXÁ
} \ H T^F�P I J S4W1O<WXF�P M H�RO�SXÁ
} c `Þ dXF _ WXF6À S:J [�O�P Q RO�S�S:Z M V1À S:J [�O�P Q RO�S�WXS:HNT�O�J I M P M T�O V1I F�H4Ô:Z1F�`FAJ F&Ô:Z1F�J M WXS
T^F _ S�T^J S:Ú
U _ F�[�O�Á
} ¿ S:H H M U M _ M W1O&WXF�WXF.P S�V1Ý M I S4F V1I J F�S:H;T�O�J I M P M T�O V1I F�H Á

L F ã V1F�Ú H FbI S:[�O&W1O<WXF<WXF�P M H�RO�S4S:J YXO V M Õ O�P M S�V^O _ Ø
E
K � >C7�>�7�:�7�:C9 8 < M>CKgK�B @�>
6�8 �i>C9 8 K�6�>
G D F�[*Y�J ZXT^S:K Ø ¯ ³ ² ° � ³=Ä å�°;¼ ¸ º�·Cå:¶�å
ã � ² åiä:¸
·&°�µ º�·&µ æ�ÂÃ ·Cå�¸ ±b·&° ± ·&°�å
ãuä:² ¸ ¹ ´ ° ã<³<³�» Â°�å
ã<³.± ¸ ´ å�¼½�¾³ ¸ Á�Ä å�°b° æ&° ºX» å:³�´ ãN° ºX» °u·&µ æ&° ² � °�·&°
å
ã<³.³ ä:² ¸ ��µ ã<³ ¼½�¾³ ¸�ä�å�² ³ ãN° ºX» °u² ³ ¼ µ ¸ º:³�´�ä:¸ ²u± °�µ º:± ° ² µ ²bº
å
ã)¼ ¸ ºX» ° �:» ¸.¸ ² � ³ º�µ ¶ ³ ¼ µ ¸ º:³�´
¼ ³ ² ³ ¼ » ° ² µ ¶ ³ ·&¸1ä:¸ ²�µ º � å�²° º�¼ µ ³ ±;° ± » ² åX» å�² ³ µ ±�°�¼ ¸ ºX» µ º � ° º�¼ µ ³ µ ± ­
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Ä�J F _ O�P Q RO�S4F V1I J F.I S:[�O&W1ONWXFNWXF�P M H�RO�SAF�[*Y�J ZXT^SNFNO.S:J YXO V M Õ O�P Q RO�S4S�V^WXF<F�H I O.H FNWXF�H F VXdXS _ dXF
WXF dXF�H F�J�O V^O _ M H O&W1O.H F�Y�ZXV^WXSNWXZ^O�H�dXF�J I F V1I F�H Á ¿ S:J^Z1[ _ O&WXS:Ó�P S:[
S<d M [
S:H Ó&S:H�T^J S:P F�H H S:H;WXF
WXF�P M H�RO�SAH�RO�S6O�À F�P I O&WXS:HuT^F _ SAP S�V1I F�Ö�I S4S:J YXO V M Õ O�P M S�V^O _ Á ¿ S:JuS:Z1I J S _ O&WXS:Ó�I O V1I SASAWXF�H F VXdXS _ Ú
d M [
F V1I S�P S:[
S
S:H<J F�H Z _ I O&WXS:HNWXS:H<T^J S:P F�H H S:HNWXFAWXF�P M H�RO�S
F�[ÙY�J ZXT^S
O�À F�P I O�[ÙO�F�H I J Z1I Z1J O
FNP S�V1I F�Ö�I S6S:J YXO V M Õ O�P M S�V^O M H Á.Ä�H H M [ M _ O�P Q RO�S6WXF ã V1F�Ú H F�P S:[
SAZ1[}T^J S:P F�H H S6WXF4O&W1O T^I O�P Q RO�S6F
O T^J F V^W M Õ O�Y�F�[�W1O�H�S:J YXO V M Õ O�P Q RS:F�H<O<V1S�d1O�H�I F�P V1S _ S:Y M O�H Á \ H I FNT^J S:P F�H H S6WXF dXF�J F&WXZ Õ&M JbI J�×F�H
I M T^S:H�WXFAWXF�H O _ M VX]^O�[
F V1I S:HNV^O�Z1I M _ M Õ O�P Q RO�S�W1O4I F�P V1S _ S:Y M O
D ÄNT1T _ F�YXO�I F�Ó�e f&f:e Û�� M J S:I íXO ° »�³�´ ­ Ó
e f&f&Ü&K Ø1D e K�I `F�P V M P S:H Ó:WXF.À ZXV1P M S�V^O�[
F V1I S�F<WXF�H F�[6T^F VX]1S�W1O�T^J�`S�T^J M O�I F�P V1S _ S:Y M O�ÛXD Ü&K�S:J YXO V M Ú
Õ O�P M S�V^O M H Ó M V1I F�Y�J O V^WXS�O�H M V1Ý1Zu×F V1P M O�H;F�H I J Z1I Z1J O M H;FbP S�V1I M V1Y�F V1P M O M HbW1O�H�S:J YXO V M Õ O�P Q RS:F�H Û&F.D à&K
d1O _ S:J O�I M dXS:H Ó�J F _ O�P M S�V^O&WXS:HbP S:[*S:HuJ F&Ô:Z M H M I S:H M V^W M d M WXZ^O M H.WXF<Ô:Z1F�[>Z1I M _ M Õ ONO�I F�P V1S _ S:Y M O�Á
c S!Ô:Z1FmJ F�H T^F M I O�O�S!O _ M VX]^O�[
F V1I S!F V1I J FGS:H�Æ�Æ�Å L Ã�FmO�H�S:J YXO V M Õ O�P Q RS:F�H Ó�F�H I FmWXF dXF

F�À F�P I Z^O�J Ú H F
O�I J O d�`F�HAWXSmO T^F�J À F M P Q S�O�[
F V1I SmWXS:H4T^J S:P F�H H S:HAWXF�I J O U^O _ ]1S:Ó;T^F _ S M V1P J F�[
F V1I S
WXSAP S�VX]1F�P M [
F V1I SAFNO�Z1I S�V1S:[ M O�W1O<S:J YXO V M Õ O�P Q RO�SAF.T^F _ O<S�T^I M [ M Õ O�P Q RO�SAW1O�H�J F _ O�P Q RS:F�HbH S:P M O M H
WXSNI J O U^O _ ]1S4D K;S&U�U M V1H Ó�e f&f&Ü&K Á L F dXF�[>O�H H M [*S:H�Æ�Æ�Å L Ã�T^F�J H F�Y�Z M J^S:H;H F�Y�Z M V1I F�H;S&U:â F�P I M dXS:H Ø
� þNH;T^J S:P F&W M [
F V1I S:H.WXF<WXF�P M H�RO�SAH ZXT^S:J I O&WXS:HuT^F _ S:HbÆ�Æ�Å L ÃqWXF dXF�['I F V^WXF�JuO.H F�J M V1À S:J Ú
[�O M H Ó T^F�J [ M I M V^WXSNÔ:Z1Fu[�O M H�À O�P M _ [
F V1I FuH FuÀ S:J [
F�[�Y�J ZXT^S:H1P S:F�H S:H Ó�[�O M H1T^J F T�O�J O&WXS:H
T�O�J ONF�À F�P I M d1O�[
F V1I F�J F�H S _ dXF�J F�[}T^J S&U _ F�[�O�H�V^O�H.S:J YXO V M Õ O�P Q RS:F�H Á<þNH.T^J S:P F&W M [
F V1I S:H
À S:J [�O M H Ó�Ô:Z1F;J F�Y�Z _ O�[áO M V1À S:J [�O�P Q RO�S<WXFuI O _ [
S�WXS<Ô:Z1FbO _ Y�ZXV1H^S:Z�I S�WXS:H�S:H^F _ F�[
F V1I S:H
WXF�Z1[�Y�J ZXT^S4V;RO�SAT^S:H H Z1F�[ M V1À S:J [�O�P Q RO�S+D�F�H I J O�I `F�Y M P OjE�Ó _ F d1O�[ÙO4Ô:Z1F�O�I S:[�O&W1O4WXF
WXF�P M H�RO�S4F�[>Y�J ZXT^S<À O _ ]1F�Á

� \ H I O U1F _ F�P F�J�S&U:â F�P I M dXS:HNWXF4F ã P M ×F V1P M O�Á4þNH.Æ�Æ�Å L Ã�T^F�J [ M I F�[ÙJ F&WXZ Õ&M J�S:H<F�À F M I S:H<W1O�H
J F _ O�P Q RS:F�H�WXF4T^S�WXF�J�V^O4I S:[�O&W1O
WXFAWXF�P M H�RO�S:Ó;J F�À S:J P Q O V^WXS�O4P S:F�H�RO�S�F4P S:S�T^F�J O�P Q RO�S:Ó�H F
H ZXT^S:J I O�J F�[�[
F M S:HAWXFAP S:[
ZXV M P O�P Q RO�S�[�O M H4WXF�[
S:P J:`O�I M P S:H6D F�[�I F�J [
S:H4WXF
O�P F�H H S�F
S:P ZXT�O�P Q RO�S4WXS�[
F M S:K^D ³1Z1I _ F�J Ó�e f&f:e K Á
� L O�J�×F V1À O�H F ßOuF�H I J O�I `F�Y M O;J F�H I J M I ObWXFuI J O U^O _ ]1S.F�[)Y�J ZXT^S:Ó H F V^WXS.F�H I FbO;ZXV M W1O&WXFbÀ ZXV^W1O�Ú
[
F V1I O _ WXF�T�O�J I M P M T�O�P Q RO�SNF�Y�F�H I RO�SNP S:S�T^F�J O�I M d1O�ÁXþNH;Æ�Æ�Å L Ã©WXF dXF�[*S:À F�J F�P F�J^[
F�P O V M H Ú
[
S:HuÔ:Z1FbI S:J V1F�[á[�O M H;F ã P M F V1I F.O�P S:S:J WXF V^O�P Q RO�S�WXFuT^F&Ô:Z1F V1S:H;Y�J ZXT^S:H;D T^S:J^F�Ö�F�[6T _ S:Ó
T�O�J O _ F _ M H [
S�F.H M V1P J S�V M Õ O�P Q RO�S�WXF<O�P I M d M W1O&WXF�H K Á
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� L F�H P F V1I J O _ M Õ O�J<O M V1À S:J [�O�P Q RO�S
F�H I J O�I `F�Y M P O�Ó^H F T�O�J O V^WXS:Ú O4WXS�P S�V1I J S _ S�WXFAO�P F�H H S:Ó^WXF
[
S�WXS�O�Ô:Z1F�[�O M H M V^W M d^`Þ WXZ1S:H Ó�P S:[�[�O M H.P O T�O�P M W1O&WXF�H ÓXT^S:H H O�[}T�O�J I M P M T�O�JbV^O�H<W M Ú
dXF�J H O�H;I O�J F�À O�HuWXF.I S:[�O&W1O<WXF<WXF�P M H�RO�SXÁ
� Ç:J O Õ F�J�[�O M H M V^W M d^`Þ WXZ1S:H�T�O�J O;O�H1WXF�P M H&RS:F�HXF�[!Y�J ZXT^SXÁ:Ä�SbP S�V1I J:`O�J M S�W1O�HXJ F�ZXV M RS:F�HXÀ O�P F�Ú
O�Ú À O�P F�ÓXS:H.Æ�Æ�Å L Ã�T^S�WXF�[ÙF�Ö�F�J P F�JbZ1[ÙP S�V1I J S _ S
[�O M HNO T^F�J I O&WXS
H S&U1J F4O M V1I F�J O�P P Q RO�S:Ó
F�H I J Z1I Z1J O V^WXSAS:H�T^J S:P F�H H S:H<WXF4WXF�P M H�RO�S�WXF�[
S�WXS
O4Ô:Z1FNZ1['V�`Z1[
F�J S6[�O M H.F _ F d1O&WXS
WXF M V^W M d^`Þ WXZ1S:HAV1F _ F�H�T^S:H H O6T�O�J I M P M T�O�J ÁqþNH4Æ�Æ�Å L Ã*T^S�WXF�[ M Y�Z^O _ [
F V1I F M V1I F�J _ M YXO�J
M V^W M d^`Þ WXZ1S:H.W M H T^F�J H S:H;T^F _ O.S:J YXO V M Õ O�P Q RO�SXÁ
� ¿ J S:[
S�dXF�JNT�O T<`F M HA[�O M H4T�O�J I M P M T�O�I M dXS:H6V^O�HAWXF�P M H&RS:F�H6S:J YXO V M Õ O�P M S�V^O M H Ó.O�I J O d�`F�HAWXF
O V1S�V M [�O�I S:Ó&Ô:Z1FbF�À F�P I M d1O�[
F V1I FuT^F�J [ M I FuJ F&WXZ Õ&M J^S.T^F�H SNWXS<P S�V1I F�Ö�I SNS:J YXO V M Õ O�P M S�V^O _
V^O.O�P I Z^O�P Q RO�S�WXF.P O&W1O M V^W M d^`Þ WXZ1S
D É1F�F�Ó�e f&f�±�Û�Ç�F M H U^O V^WXÓ:e f&f�±�K Á
Ç:O _ P S:[
S<J F�À F�J M WXS�T^S:J9®AO�J J M H S�V6D e f�� � K Ó O�H^S:J YXO V M Õ O�P Q RS:F�H;O�P I Z^O M H^T^J S�d M WXF V1P M O�[>[�O M S:J

P O T�O�P M W1O&WXF�WXF.T^J S:P F�H H O�[
F V1I SAWXF M V1À S:J [�O�P Q RO�S:Ó:F V1P S:J O â O V^WXS4O<P J M O�I M d M W1O&WXF�F M V1S�d1O�P Q RO�S4F
À O�P M _ M I O V^WXS6Z1[�ONJ:`O T M W1ONF<Ý1F�Ö�`Þ dXF _ J F�H T^S:H I O ßO<[
Z^W1O V1P Q O�ÁuabS�V1P _ Z M Ú H F4O.T^F�J H T^F�P I M d1ONH S&U1J F
O<I S:[�O&W1O�WXF�WXF�P M H�RO�SAS:J YXO V M Õ O�P M S�V^O _ P S:[}Z1['F�Ö�P F�J I SAWXF=® M _ I Õ4° »X³�´ ­ D e f&f:e K^Ô:Z1F<[
S:I M d1O
F�H I F�I J O U^O _ ]1SXØ$D Ä!I S:[�O&W1O.WXF<WXF�P M H�RO�S�F�[>Y�J ZXT^S<H F�J:`O�O M V^W1O.[�O M H M [6T^S:J I O V1I F�V1SNÀ Z1I Z1J S�â
ßO<[
F&W M W1O4Ô:Z1F<S:H.O�[AU M F V1I F�HbS:J YXO V M Õ O�P M S�V^O M H.H F<I S:J V^O�[}[�O M H�I Z1J U1Z _ F V1I S:HbFNP S:[6T _ F�Ö�S:H Ó
O�H�S:J YXO V M Õ O�P Q RS:F�H4H F6I S:J V^O�[ O M V^W1O
[�O M S:J F�H�F
[�O M H�Y�F�S:Y�J O ã P O�[
F V1I F
W M H I J M U1Z�`Þ W1O�H ÓbF
O�H
WXF�P M H&RS:F�HbI ×F�[*Ô:Z1F�H F�J;I S:[�O&W1O�HuF�[>[
F V1S:HuI F�[6T^SSE�Á

¤ Q � �
� "������	 �
Â�S:J O�[>O T^J F�H F V1I O&WXS:HuÔ:Z^O�I J S<P S�V1P F M I S:HuÀ ZXV^W1O�[
F V1I O M H�T�O�J O�OuV1S:P Q RO�S�WXFbH ZXT^S:J I F�P S:[6T^Z1I O�Ú
P M S�V^O _ O�T^J S:P F�H H S:H�WXF M V1I F�J O�P P Q RO�S�F<WXF�P M H�RO�SAF�[*Y�J ZXT^SXØ M V1I F�J O�P P Q RO�S�F�[*Y�J ZXT^S:Ó&H ZXT^S:J I F<WXF
M V1I F�J O�P P Q RO�S:Ó�I S:[�O&W1O�WXF�WXF�P M H�RO�SNF�[áY�J ZXT^S�FbI S:[�O&W1O�WXF�WXF�P M H�RO�SNS:J YXO V M Õ O�P M S�V^O _ Á�Ä©Â M Y�Z1J O
Ü:Á e�J F�H Z1[
FuO�HXT^J S�T^J M F&W1O&WXF�H^O�H H S:P M O&W1O�H�O;F�H I F�H^Ô:Z^O�I J S�P S�V1P F M I S:H ÁXþmH ZXT^S:J I FuWXF M V1I F�J O�P P Q RO�S
À S M T^F�J H T^F�P I M d1O&WXSAH F�Y�ZXV^WXS4S:H�[
S�WXF _ S:H<WXFNW M H I J M U1Z M P Q RO�S4I F�[6T^S:J O _ F<F�H T�O�P M O _ ÁbÂ�S MXM Y�Z^O _ Ú
[
F V1I FbWXF�H F VXdXS _ d M W1O.O�V1S:P Q RO�S<WXFuÀ O�P M _ M I O�P Q RO�S:Ó Z1[�OuI `F�P V M P OuP Z:â S.S&U:â F�P I M dXS
`F _ F d1O�J1Z1[)Y�J ZXT^S
ONH F�Y�Z M JbZ1[�ONO T^J S:Ö M [�O�P Q RO�S _ `S:Y M P O ßONI S:[�O&W1O4WXF�WXF�P M H�RO�SXÁ.Â M V^O _ [
F V1I F�ÓXÀ S M O�J Y�Z1[
F V1I O&WXS
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Ô:Z1F�Ó WXSbT^S�V1I S.WXF�d M H I OuS:J YXO V M Õ O�P M S�V^O _ Ó Z1[�O�I S:[�O&W1ObWXFuWXF�P M H�RO�S.[�O M H1F�À F�P I M d1O�T^S�WXF;F�[
F�J Ú
Y M J^W1O�O�H H M [ M _ O�P Q RO�SNWXS:H�Æ�Æ�Å L ÃGT^F _ O�H^S:J YXO V M Õ O�P Q RS:F�H Ø M V1À S:J [�O _ M Õ O V^WXS<S:H^T^J S:P F&W M [
F V1I S:H;WXF
WXF�P M H�RO�S:Ó�F�H I O U1F _ F�P F V^WXSAS&U:â F�P I M dXS:H�WXFNF ã P M ×F V1P M O�ÓXW1O V^WXS�×F V1À O�H F<ONO�P I M d M W1O&WXF�H.F�['Y�J ZXT^S:Ó
WXF�H P F V1I J O _ M Õ O V^WXS6O M V1À S:J [�O�P Q RO�S4F�H I J O�I `F�Y M P O�Ó�I J O Õ F V^WXS�[�O M H M V^W M d^`Þ WXZ1S:H�T�O�J O<O�H�WXF�P M H&RS:F�H
F�[>Y�J ZXT^SNFbT^J S:[
S�dXF V^WXSNT�O T<`F M Hu[�O M H;T�O�J I M P M T�O�I M dXS:HuV^O�HbWXF�P M H&RS:F�HbS:J YXO V M Õ O�P M S�V^O M H Á
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Procedimentos

Objectivos

Estratégias

Tarefas

Competências
participação

Fases

Partilha de informação

Controlo da interacção

Interface pessoa-máquina

Grupo TecnologiaOrganização

Co-presença
Interdependência
Cooperatividade
Coesão
Dimensão

Interacção em grupo

Suporte de interacção

Tomada de
Decisão em grupo

Tomada de
Decisão organizacional

Â M Y�Z1J O�Ü:Á e&ØXÆ�ZXT^S:J I F�P S:[6T^Z1I O�P M S�V^O _ O�T^J S:P F�H H S:HbWXF M V1I F�J O�P P Q RO�SNF<WXF�P M H�RO�S�F�[*Y�J ZXT^S
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�1Q P�¥ �[¦
�
� $ ��� " � �
� �
þ)P O T;`Þ I Z _ S
O V1I F�J M S:JbÀ S:J V1F�P F�Z
Z1[�O<T�O V1S:J�×O�[ M P O�W1O�H.W M dXF�J H O�H�T^F�J H T^F�P I M d1O�H Ó�I F�P V1S _ `S:Y M P O�Ó
H S:P M O _ FAS:J YXO V M Õ O�P M S�V^O _ Ó;J F _ O�P M S�V^O&W1O�H�P S:[�S:HNÆ�Æ�Å L Ã�Á�Æ�F V^WXS�F�H H FAP O T;`Þ I Z _ S�V1F�P F�H H O�J M O�Ú
[
F V1I F�WXF�×O�[AU M I SmY�F�J O _ ÓbI S:J V^O�Ú H F6V1F�P F�H H�`O�J M SmP S:[6T _ F�[
F V1I `O�Ú _ S�P S:[ Z1[�O�O V.`O _ M H F�[�O M H
WXF�I O _ ]^O&W1ONWXS�F�H I O&WXS4W1O<O�J I F�Á�Ç:O _ `F�S�S&U:â F�P I M dXS4WXF�H I F�P O T;`Þ I Z _ SXÁ
þ)I F�Ö�I S
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c S<P S�V1I F�Ö�I SNWXF�H I O�I F�H F�Ó F V1I F V^WXF�Ú H FbP S:[
S.T�O�J I M _ ]^O�WXF M V1À S:J [�O�P Q RO�SNOuP O T�O�P M W1O&WXF.WXF�W M H H F�Ú
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Z _ I M T _ M P O�P Q RO�S�W1O�HbF V1I J O&W1O�HUT:H O�`Þ W1O�H
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È�[�O�J F�H I J M P Q RO�S�P S�V1H M WXF�J:`O dXF _�M [6T^S:H I O;T^F _ O;O�J Ô:Z M I F�P I Z1J O;P F V1I J O _ M Õ O&W1Ou[
S�V1S:Ú Z1I M _ M Õ O&WXS:J

H Z1J Y�F6WXSGÀ O�P I SGWXF
O
O T _ M P O�P Q RO�S�H Z�U:â O�P F V1I F6O6F�H I F6I M T^SmWXF
O�J Ô:Z M I F�P I Z1J OAV;RO�S�P S�VX]1F�P F�J�O
F�Ö M H I ×F V1P M O<WXF�[)`Z _ I M T _ S:HbZ1I M _ M Õ O&WXS:J F�H Á1þqH M H I F�[�O.WXF.H ZXT^S:J I F�WXF M V1I F�J O�P P Q RO�S ã P O M [6T^F&W M WXS
WXFuH ZXT^S:J I O�J1P S�V1P S:J J�×F V1P M O.D Æ:O�J M V ¯ Ã<J F M À Ó&e f�� x K�S:ZNT^F�J H S�V^O _ M Õ O�J�O;T�O�J I M _ ]^ObWXF M V1À S:J [�O�P Q RO�S
D ³1F V1I _ F ì ° »�³�´ ­ Ó:e f&f&Ü&Û�³1F V1I _ F ì ° »:³�´ ­ Ó�e f&f�±�K Á L O&W1O.O<O T _ M P O�P Q RO�S�[
Z M I SAWXF _ M [ M I O&W1O�WXF�H I F.I M T^S
WXF�O�J Ô:Z M I F�P I Z1J O�Ó F _ OuV;RO�SNWXF dXFbH F�J^O&WXS�T^I O&W1OuV1S<H M H I F�[�O�WXFbH ZXT^S:J I F�O M V1I F�J O�P P Q RO�S.F�WXF�P M H�RO�S
F�[>Y�J ZXT^S<T^J S�T^S:H I SNV1F�H I O<W M H H F�J I O�P Q RO�SXÁ
Ä�P S:[6T�O�J O�P Q RO�SGF V1I J F�O�H6O�J Ô:Z M I F�P I Z1J O�H4P F V1I J O _ M Õ O&W1O�[
Z _ I M Ú Z1I M _ M Õ O&WXS:J6F�W M H I J M U1Z�`Þ W1O

F�Ö M Y�F�Z1[�O;O V.`O _ M H F�P Z1H I S�T&U1F V1F�À `Þ P M S�WXF;WXS M HXJ F&Ô:Z M H M I S:H^WXS�H M H I F�[�O�Ø1O�Y�F�H I RO�S�W1O M V1À S:J [�O�P Q RO�S
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OAY�F�H I RO�SGW1O M V1À S:J [�O�P Q RO�S:Ó^T^S M H�S:H4W1O&WXS:H�F V1P S�V1I J O�[
Ú H FAP F V1I J O _ M Õ O&WXS:H�V1S�H F�J d M WXS:J Á c S
F V1I O V1I S:Ó�O�H.F V1I J O&W1O�HNWXFAW1O&WXS:H�WXF4P O&W1O4Z1I M _ M Õ O&WXS:J<I ×F�[�WXF4H F�J�P S:[
ZXV M P O&W1O�H�WXS�P _ M F V1I F
O�S
H F�J d M WXS:JNÔ:Z1F�Ó^F�[ÙH F�Y�Z M W1O�Ó�F�P S�OAO�H<H O�`Þ W1O�H<T�O�J O4I S�WXS:HNS:HNP _ M F V1I F�H Á c O6O�J Ô:Z M I F�P I Z1J O
W M H I J M U1Z�`Þ W1O�ÓuT^S:JNS:Z1I J S _ O&WXS:Ó�O�H�F V1I J O&W1O�H4WXS:H4Z1I M _ M Õ O&WXS:J F�HAH�RO�S�F VXd M O&W1O�HAW M J F�P I O�[
F V1I F
O4I S�WXS:HNS:H.V<`S:H Ó^S�Ô:Z1F4F _ M [ M V^OAZ1[�O M V^W M J F�P P Q RO�S
F�T^F�J [ M I FAO M V^W1O6Ô:Z1F4O�H<H O�`Þ W1O�H<T�O�J O�S:H
Z1I M _ M Õ O&WXS:J F�H.H F â O�['Y�F�J O&W1O�H _ S:P O _ [
F V1I F�ONP O&W1O.V<`SXÁ;ÄáO�J Ô:Z M I F�P I Z1J O�W M H I J M U1Z�`Þ W1O M V1I J S�WXZ Õ
O6V1F�P F�H H M W1O&WXFGWXF�[�O V1I F�J4O�P S:F�J�×F V1P M O�WXS:H
W1O&WXS:H6W M H I J M U1Z�`Þ WXS:H Ó.Z1[ÒO�H H ZXV1I S�Ô:Z1F
H F�J:`O
W M H P Z1I M WXSA[�O M HbO&W M O V1I F�Á
abS�V1H M WXF�J O�Ú H F4Ô:Z1F�O�O T^J S:Ö M [�O�P Q RO�S6W M H I J M U1Z�`Þ W1O4I F V^WXF4ONY�F�J O�Jb[
F V1S:H�I J:`O�À F�Y�S4V^ONJ F&WXF

WXF.P S:[
ZXV M P O�P Q RO�SAWXF<W1O&WXS:H�Ô:Z1F<O<O T^J S:Ö M [�O�P Q RO�S�P F V1I J O _ M Õ O&W1O�Á ¿ S:J;F�Ö�F�[6T _ S:Ó�I F�H I F�HuP S:['S
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F V1H O�Y�F V1H�V^O.J F&WXF.WXF.P S:[
ZXV M P O�P Q RO�S4Ô:Z1F.O�dXF�J H�RO�S�W M H I J M U1Z�`Þ W1O�Á \ H I O<WXF�H T^J S�T^S:J P Q RO�S
F _ F d1O�Ú H F;T�O�J O;gbÔ:Z^O V^WXSNO�Z1[
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c S4I M T^S6WXF.H M H I F�[�O�H�À S:P O&WXSNV1F�H I O<I F�H F�âNI F�[6T^S:Ú M Y�Z^O _ T _ S:P O _ Ú W M À F�J F V1I F�â�WXF dXF
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WXF d M WXSAO�S�[
F V1S:J�I J:`O�À F�Y�SNWXF.[
F V1H O�Y�F V1H�V^O.J F&WXF.WXF.P S:[
ZXV M P O�P Q RO�SXÁ
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Ä)S:J YXO V M Õ O�P Q RO�S�] M T^F�J I F�Ö�I S�T^F�J [ M I F�Ó�H M [
Z _ I O V1F&O�[
F V1I F�Ó�F�H I J Z1I Z1J O�J Ó&T�O�J I M _ ]^O�JbO
M V1À S:J [�O�P Q RO�S�F�F d M I O�JuO�P S�V1P S:J J�×F V1P M O�Á
Ä'S:J YXO V M Õ O�P Q RO�S�W1O M V1À S:J [�O�P Q RO�S�F�[�] M T^F�J I F�Ö�I S�À J O�Y�[
F V1I O4S:H�W1O&WXS:H Ó;SGÔ:Z1FAJ F&WXZ Õ O

T^J S&U^O U M _ M W1O&WXF�WXF6[)`Z _ I M T _ S:HAZ1I M _ M Õ O&WXS:J F�H4T^J F�I F V^WXF�J F�[�[�O V M T^Z _ O�J�H M [
Z _ I O V1F&O�[
F V1I F
S
[
F�H [
S.V<`SXÁ L F M Y�Z^O _ [
S�WXS:Ó�ObS:J YXO V M Õ O�P Q RO�S<] M T^F�J I F�Ö�I SNWXF�H P F V1I J O _ M Õ O<ObY�F�J O�P Q RO�S�WXF�W1O&WXS:H Ó
S4Ô:Z1FA`F.O&WXF&Ô:Z^O&WXS4O�Z1[�O�Z1I M _ M Õ O�P Q RO�SNP S:S�T^F�J O�I M d1O�Á1þ©T^J M [
F M J S�H M H I F�[�O.[
Z _ I M Ú Z1I M _ M Õ O&WXS:J�O
M V1I F�Y�J O�JbO<V1S:P Q RO�S6WXF<] M T^F�J I F�Ö�I S4À S M SAH M H I F�[�O c É1Æ
D \ V1Y�F _ U^O�J I ¯!\ V1Y _ M H ]1Ó^e f����&K ÁuþNZ1I J S:H
F�Ö�F�[6T _ S:H Ø � Å ³1Å Æ�D K;F M V ¯}\1_ _ M H Ó�e f&f:e K ÓbÆ \1¿ Å Ä�D ®AO&O�í�F ¯ Ç M _ H S�V1Ó�e f&f&Ü&K.F L þNÉ ¿ ®4Å c
D ®AO&O�í�F ° »:³�´ ­ Ó�e f&f�±�K Á

�1Q �  !� �
��� �����*$ �)	��
� � ����
�
 �&�� �
\ V1I F V^WXF�Ú H F4P S:[
S
P S�V1I J S _ S�W1O M V1I F�J O�P P Q RO�S�O�P O T�O�P M W1O&WXFAWXF4P S:S:J WXF V^O�J.O�HNWXF T^F V^W;×F V1P M O�H
F V1I J FNO�P I M d M W1O&WXF�HNWXS:H�Z1I M _ M Õ O&WXS:J F�HND EmO _ S�V1F ¯ abJ S�ë6H I S�V1Ó1e f&f�±�K Á;abS�V1H M WXF�J O�Ú H F4WXF.V1S�dXS
Z1[}H M H I F�[�O�P S�V1H I M I Z�`Þ WXS
T^S:Jb[)`Z _ I M T _ S:H.V<`S:H Ó M V1I F�J _ M YXO&WXS:H�T^S:JbJ F&WXF�H<WXFNP S:[
ZXV M P O�P Q RO�S6WXF
W1O&WXS:H Ó H F V^WXSbP O&W1O^V<`SbP S�V1H I M I Z�`Þ WXSuT^S�J�Z1[�O�F�H I O�P Q RO�S�WXF�I J O U^O _ ]1SbS�V^WXF�Z1[�`ZXV M P SbZ1I M _ M Õ O&WXS:J
F�Ö�F�J P FNONH Z^O�O�P I M d M W1O&WXF�Á�ÄNT^J F�H F V1I O�[
Ú H FNWXFNH F�Y�Z M W1O4W M dXF�J H S:H.I M T^S:H<WXFN[
F�P O V M H [
S:H.WXF
P S�V1I J S _ SAW1O M V1I F�J O�P P Q RO�SXÁ
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þq[
F�P O V M H [
S�WXFbP S�V1À F�J�×F V1P M O�J F&O _ M Õ ObZ1[>P S�V1I J S _ S4W1O M V1I F�J O�P P Q RO�S<H F�[
F _ ]^O V1I F.O�SNP S�V1I J S _ S
F�Ö�F�J P M WXS.V1Z1[�ObP S�V1À F�J�×F V1P M ObF�[áÔ:Z1FbS:H^T�O�J I M P M T�O V1I F�H;H FuF V1P S�V1I J O�[áÀ O�P F�Ú O�Ú À O�P F�Á�Ç:O _ P S:[
S
V1F�H I F;I M T^SNWXF;P S�V1À F�J�×F V1P M O�Ó P S�V1H M WXF�J O�Ú H FuO T^F V^O�H�O;F�Ö M H I ×F V1P M ObWXFuZ1[�P O V^O _ WXFuP S:[
ZXV M P O�P Q RO�S
Ô:Z1F M V1I F�J _ M YXONS:HuT�O�J I M P M T�O V1I F�H Á�þ�P S�V1I J S _ SAW1O M V1I F�J O�P P Q RO�S ã P ONO�H H M [ _ M [ M I O&WXS
O�S ¼ ¸ ºX» ² ¸ ´ ¸
·&°^³ ¼ ° ± ± ¸ D � ¸ ¸ ²�¼ ¸ ºX» ² ¸ ´ K1O�SNP O V^O _ WXF.P S:[
ZXV M P O�P Q RO�SXÁ�þ!P S�V1I J S _ SAWXF<O�P F�H H S<T^S�WXF.H F�J Ø
¾ ��° ºX» ² ³�´ µ ¶ ³ ·&¸ Á;ÄáO�Z1I S:J M W1O&WXF�J F�H M WXF<V1Z1[ ãN¸ ·&° ² ³ ·&¸ ² ÓXÔ:Z1F<P M J P Z _ ONS6O�P F�H H SAF�Ö�P _ Z1H M dXS
O�S�P O V^O _ WXF<P S:[
ZXV M P O�P Q RO�SNT^F _ S:HbW M dXF�J H S:HuT�O�J I M P M T�O V1I F�H Á \ Ö�F�[6T _ S:H Ø6K^Ç^auÄ�É�D Æ:O�J M V
¯ Ã<J F M À Ó:e f�� x K�F�K � �
�
� �j  D ÄN]1Z:â O ° »:³�´ ­ Ó�e f&f�§�K Á

¾ ��¸ ã�ä:° » µ » µ æ&¸ Ááa�O&W1O�T�O�J I M P M T�O V1I F�P S�V1P S:J J F�V1S�O�P F�H H S©O�S�P O V^O _ WXF�P S:[
ZXV M P O�P Q RO�SXÁ
\ Ö�F�[6T _ S:H ØXa � �   ¬ ��	 É �v¿ D \1_ ë
O�J I Ú ª F ìXH ° »�³�´ ­ Ó:e f&f�§�K F � Å ³1Å Æ�D K;F M V ¯©\1_ _ M H ÓXe f&f:e K Á
¾½À µ æ&² ° D ¸ ä:° º�° � ¸ ¸ ² K Á:þNH1T�O�J I M P M T�O V1I F�H�T^S:H H Z1F�[ _ M dXJ F�O�P F�H H SNO�S.P O V^O _ WXFuP S:[
ZXV M P O�P Q RO�S:Ó
H F V^WXS.S�P S�V1I J S _ S.F�Ö�F�J P M WXS<O�I J O d�`F�H^WXF;T^J S:I S:P S _ S:H^F�H I O U1F _ F�P M WXS:H�H S:P M O _ [
F V1I F�Á \ Ö�F�[
Ú
T _ S:H ØbE ¿
�U® ¯1� D Æ:O�J M V ¯ Ã<J F M À Ó1e f�� x K Ó�Ã � � ��	 D \1_ _ M H ° »1³�´ ­ Ó^e f&f:e K�FNÇ ® � � �U® D ¿ F&WXF�J H F V
° »:³�´ ­ Ó�e f&f&à&K Á
þÙ[
F�P O V M H [
S©WXF�P S�V1À F�J�×F V1P M OGO T _ M P OGZ1[�O�T^S _ `Þ I M P OG[
Z M I S©J F�H I J M I M d1OmWXF�Z1I M _ M Õ O�P Q RO�S

WXS©P O V^O _ WXF�P S:[
ZXV M P O�P Q RO�S:Ó<W1O&WXSqÔ:Z1F�Ó.F�[ÒP O&W1O�[
S:[
F V1I S:Ó<O T^F V^O�H6Z1[ÒZ1I M _ M Õ O&WXS:J
H F
F V1P S�V1I J OuO�P I M dXS.V1S�H M H I F�[�O�Á \ H I FuI M T^S<WXFu[
F�P O V M H [
S6`F;[�O M H�O&WXF&Ô:Z^O&WXS<O;H M H I F�[�O�H^I F�[6T^S:Ú
M Y�Z^O _ T _ S:P O _ Ú M Y�Z^O _ Ó^T^S M H<F�Ö M H I F�[ÙP O V^O M HNWXF�P S:[
ZXV M P O�P Q RO�S�O&W M P M S�V^O M H4D d M H Z^O M H Ó�O�Z^W M I M dXS:H K
Ô:Z1F�T^F�J [ M I F�[ M V1I F�J J S:[6T^F�J Ó�Z _ I J O T�O�H H O�JuF.P S:[6T _ F�[
F V1I O�JuS4P S�V1I J S _ S6WXF<O�P F�H H S4F�Ö�F�J P M WXS
T^F _ S�H M H I F�[�O�Á

c S:H�H M H I F�[�O�H4I F�[6T^S:Ú M Y�Z^O _ T _ S:P O _ Ú W M À F�J F V1I F�Ó _ M [ M I O&WXS:HAO6Z1[j`ZXV M P S�P O V^O _ WXF
P S:[
ZXV M P O�P Q RO�S:ÓbSmI F�[6T^SGV1F�P F�H H�`O�J M S ßO
P S:[
Z1I O�P Q RO�SmWXS�O�P F�H H SGT^S�WXF�I S:J V^O�J Ú H F
F�Ö�P F�H H M d1O�[
F V1I F _ S�V1Y�S:Ó M VXd M O U M _ M Õ O V^WXS6O M V1I F�J O�P P Q RO�S�F�[>Y�J ZXT^SXÁ

á9à á9à ß��7ì9ðñè Á î ï!æ ðñå9é

ÄÙO T^J S:Ö M [�O�P Q RO�SGH F�[ M Ú À S:J [�O _ WXF
P S�V1I J S _ S©W1O M V1I F�J O�P P Q RO�SGP S�V1H M H I F�V1Z1[ [
F�P O V M H [
SmWXF
H ZXT^S:J I FNP S:[6T^Z1I O�P M S�V^O _bßO<I J S:P O4WXFN[
F V1H O�Y�F V1HbH F�[ M Ú À S:J [�O M H�F V1I J F M V^W M d^`Þ WXZ1S:H Á<Ã<F V1F�J M Ú
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P O�[
F V1I F�Ó�W M H I M V1Y�Z1F�[
Ú H F<I J�×F�HbI M T^S:H.WXF<[
F V1H O�Y�F V1H;V^O<P S:[
ZXV M P O�P Q RO�S4H ZXT^S:J I O&W1O.T^S:JuP S:[
Ú
T^Z1I O&WXS:J Ø1D e K:À S:J [�O M H Ó&WXF ã V1F�[>ObF�H I J Z1I Z1J O�WXS:HuW1O&WXS:H;P S�V1I M WXS:H;V^O�H�[
F V1H O�Y�F V1H Ó d&Á Y1ÁXZ1[�O
[
F V1H O�Y�F�[}WXF ��Â�� D �u° ãN¸ » °�Â^² ¸ ¼ ° ·Cå�² °��^³�´ ´ K;D ³ M J J F _ _�¯�c F _ H S�V1Ó^e f���±�K ÛXD Ü&K M V1À S:J [�O M H Ó�V;RO�S
WXF ã V1F�[áÔ:Z^O _ Ô:Z1F�JXF�H I J Z1I Z1J OuWXFbW1O&WXS:H Û�FbD à&K�H F�[ M Ú À S:J [�O M H Ó Ô:Z1FbO�H H S:P M O�[)P O�[6T^S:H^À S:J [�O M H
F M V1À S:J [�O M H.V1Z1[�Oq`ZXV M P OA[
F V1H O�Y�F�[�Á�È�[ÙF�Ö�F�[6T _ S�WXF4[
F V1H O�Y�F�[�H F�[ M Ú À S:J [�O _ `F4Z1[�O
[
F V1H O�Y�F�['WXF<P S:J J F M S4F _ F�P I J�`S�V M P S:Ó:S�V^WXF<F�Ö M H I F<Z1['P O�[6T^S4À S:J [�O _ Ó:WXF ã V M V^WXSASAO�H H ZXV1I S:Ó
S:J M Y�F�['FNWXF�H I M V^O�I `O�J M S6W1ON[
F V1H O�Y�F�[
Û�F<Z1['P O�[6T^S M V1À S:J [�O _ Ó:P S�V1H I M I Z�`Þ WXS6T^F _ S4P S�V:â ZXV1I S
WXF.P O�J O�P I F�J F�HuÔ:Z1F�À S:J [�O�SNP S:J T^S4W1O.[
F V1H O�Y�F�[�Á
þmP S�V1I J S _ S<W1O M V1I F�J O�P P Q RO�S.O�T�O�J I M J1WXF;[
F V1H O�Y�F V1H1H F�[ M Ú À S:J [�O M H1H Z1J Y�F;W1OuO�H H S:P M O�P Q RO�S.WXF

I O�J F�À O�H1P S:[6T^Z1I O�P M S�V^O M H ßO M V1À S:J [�O�P Q RO�S�H F�[m×O V1I M P OuI J O V1H [ M I M W1OuV^O�T�O�J I F;À S:J [�O _ W1O�H1[
F V1H O�Ú
Y�F V1H ÁSK;F�P S:J J F V^WXS4WXFbV1S�dXS4O�S�F�Ö�F�[6T _ S�W1O.[
F V1H O�Y�F�[*WXF�P S:J J F M S�F _ F�P I J�`S�V M P S:Ó�S�H M H I F�[�O�Ó
O�T�O�J I M JuWXS�P O�[6T^S4Ô:Z1F<WXF ã V1F.S4WXF�H I M V^O�I `O�J M S6W1O.[
F V1H O�Y�F�[
Ó M WXF V1I M ã P ONZ1['WXF�I F�J [ M V^O&WXS
Z1I M _ M Õ O&WXS:JbF.F V1I J F�YXO�Ú _ ]1F<O.[
F V1H O�Y�F�[�ÁXÄ�Hb[
F V1H O�Y�F V1H;H F�[ M Ú À S:J [�O M HuT^S�WXF�[*H F�J M V1I F�Y�J O�Ú
W1O�H;P S:[>J F�Y�J O�H�F.O�Y�F V1I F�H;P S:[6T^Z1I O�P M S�V^O M HbÔ:Z1F�F�H I O U1F _ F�P F�[áT�O&WXJ�RS:F�HuWXF M V1I F�J O�P P Q RO�SNF V1I J F
Z1I M _ M Õ O&WXS:J F�H Á
Ä�H�[
F V1H O�Y�F V1H^H F�[ M Ú À S:J [�O M H�À S:J O�[)S:J M Y M V^O _ [
F V1I F.WXF�H F VXdXS _ d M W1O�H;V1S<H M H I F�[�O�Å ¯\Ã � � Ú

Ä �S j® � ¯ É 	 ¯\­ D EmO _ S�V1F ° »�³�´ ­ Ó�e f�� � Û EmO _ S�V1F ° »�³�´ ­ Ó&e f&f&à&K Á�þNH1H M H I F�[�O�H^þuÅ Æ 	
��  É 	 ¯\­ D EmO _ S�V1F
¯ É^O M ÓXe f&f&Ü&K1F<þ �C��� D EmO _ S�V1F ° »�³�´ ­ ÓXe f&f&Ü&K1H�RO�SAWXF�H F VXdXS _ d M [
F V1I S:HbT^S:H I F�J M S:J F�H�WXSA[
F�H [
S
T^J M V1P�`Þ T M SXÁ:È�[�F�Ö�F�[6T _ SbP S:[
F�J P M O _ WXS�[
F�H [
SbP S�V1P F M I S
`F;SbH M H I F�[�OuÉ��   ¬ ­1c �  C	U­ D ³1J O�Y�F V1Ó
e f&f�±�K Á
þ)H M H I F�[�O4Å ¯\Ã � � Ä �S j® � ¯ É 	 ¯\­ T^F�J [ M I F�WXF ã V M J�À S:J [
Z _ `O�J M S:H<WXF�[
F V1H O�Y�F V1H<D WXS6I M T^S

D�[�O�J P O�J�J F�ZXV M RO�SSE�Ó�D�P O V1P F _ O�J4J F�ZXV M RO�SSE�Ó�D&O V1ZXV1P M O�J4P S�V1À F�J�×F V1P M OjE�ÓÇD T^F&W M J M V1À S:J [�O�P Q RO�SSE�Ó
F�I P�Á K Á�a�O&W1O�À S:J [
Z _ `O�J M S)`F
P S�V1H I M I Z�`Þ WXS�T^S:J�Z1[ P S�V:â ZXV1I S�WXF�P O�[6T^S:HAÀ S:J [�O M HAWXSmI M T^SXØ
D�I�`S�T M P SSE�Ó\D&W1O�I OjE�Ó�D�I F�[�OjEAS:Z<D�Z1J Y�×F V1P M OjE�Á�þ*H M H I F�[�O M V1P _ Z M F&W M I S:J F�H4WXFAÀ S:J [
Z _ `O�J M S:H�F
J F�Y�J O�H ÁbÄ�H�J F�Y�J O�HbH�RO�SAP S�V1H I M I Z�`Þ W1O�H<T^S:JbP S�V^W M P Q RS:F�H<D d&Á Y1Á.H F�SAP O�[6T^S7È©`F�WXS6I M T^SÊÉ�K;Ô:Z1F�Ó
Ô:Z^O V^WXS<dXF�J W1O&WXF M J O�H Ó�S:J M Y M V^O�[>[�O V M T^Z _ O�P Q RS:F�H�H M [6T _ F�HbW1O�H�[
F V1H O�Y�F V1HuD O T�O�YXO�J Ó [
S:H I J O�J Ó
[
S�dXF�J K ÁXÄ�HuJ F�Y�J O�H�T^S�WXF�['H F�J _ S:P O M H Ó�WXF ã V M V^WXS4[�O V M T^Z _ O�P Q RS:F�H�WXF.[
F V1H O�Y�F V1HuJ F�P F U M W1O�H
T^S:JbZ1[�Z1I M _ M Õ O&WXS:J Ó^S:Z�P F V1I J O M H Ó1WXF ã V M V^WXS�Ô:Z^O M H<O�H.[
F V1H O�Y�F V1H.Ô:Z1FNS:H�Z1I M _ M Õ O&WXS:J F�H�WXF�Ú
H F â O�[*J F�P F U1F�J Á1þ�H M H I F�[�O<Å ¯\Ã � � Ä �S j® � ¯ É 	 ¯\­ H Z1Y�F�J F�I M T^S:H.WXF<[
F V1H O�Y�F V1HbWXF.J F�H T^S:H I ONO
[
F V1H O�Y�F V1H;J F�P F U M W1O�H Á
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c S:I F�Ú H F6Ô:Z1F�V1F�H I FAI M T^S�WXFAH M H I F�[�O�HNH�RO�S�S:HNZ1I M _ M Õ O&WXS:J F�HAÔ:Z1F M WXF V1I M ã P O�[�S�I M T^S�WXF

[
F V1H O�Y�F V1H6Ô:Z1F�WXF�H F â O�[ÒF VXd M O�J4F�J F�P F U1F�J Á \ H I O�T�O�J I M P Z _ O�J M W1O&WXFGP J M OGW M ã P Z _ W1O&WXF�H ßO
M V1I F�J O�P P Q RO�S6F�[�Y�J ZXT^S:Ó:T^S M H.Z1[�Z1I M _ M Õ O&WXS:J�V;RO�S6H O U1F�Ô:Z1FNZ1I M _ M Õ O&WXS:J F�HNJ F�P F U1F�[�WXF�I F�J [ M Ú
V^O&W1O4[
F V1H O�Y�F�[�Á \ H I F4T^J S&U _ F�[�O�ÓXV1S�F V1I O V1I S:Ó^HX`S�H F�dXF�J M ã P O4T�O�J O�Y�J ZXT^S:HNWXF�T^F&Ô:Z1F V^O
W M [
F V1H�RO�S:Ó:S�V^WXF.Z1[*T�O�J I M P M T�O V1I F<I F�['O.F�Ö&T^F�P I O�I M d1O<WXF M V1I F�J O�P I Z^O�J;P S:[}O.I S:I O _ M W1O&WXF�WXS
Y�J ZXT^SXÁ��NZ^O V^WXS4S�V�`Z1[
F�J S4WXF<F _ F�[
F V1I S:H�WXSAY�J ZXT^S�`F<[
Z M I S4F _ F d1O&WXS:ÓXO.F�Ö&T^F�P I O�I M d1O�`F<WXF
Ô:Z1F.O�T�O�J I M P M T�O�P Q RO�S ã Ô:Z1F�À J O�Y�[
F V1I O&W1O�F�[áT^F&Ô:Z1F V1S:HuY�J ZXT^S:H;WXF<W M H P Z1H H�RO�SXÁ
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F V1I O�P Q RO�S.U^O�H F M O�[
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[
S�WXF _ SmD d&Á Y1Á½D T^F&W M WXSSE�Ó\D&O�P F M I O�P Q RO�SSE�Ó�D�J F â F M P Q RO�SSE�Ó�D�[
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Ý1Z1Ö�S:H.WXFNI J O U^O _ ]1S4P O�J O�P I F�J M Õ O�[
Ú H F
T^S:JuD EmO�J H ]^O�í�Ó�e f&f�±�K Ø

Õ Î1´ å;��¸ ± Á L F ã V1F�[�P O�[ M VX]1S:H�T^F�J P S:J J M WXS:HNT^F _ O M V1À S:J [�O�P Q RO�S:Ó;P S�V1P F M I SmWXF�J M d1O&WXSmW1O
P M J P Z _ O�P Q RO�S4WXF M V1À S:J [�O�P Q RO�S4WXF�H P J M I O<O V1I F�J M S:J [
F V1I F�Á
Õ �u° � ² ³ ± Á L F ã V1F�[ Ô:Z1F M V1À S:J [�O�P Q RO�S!WXF dXFmH F�J
F V1P O�[ M VX]^O&W1O�O�Ô:Z1F�[�Á�Ä�P O�J O�P Ú
I F�J `Þ H I M P O<À ZXV^W1O�[
F V1I O _ WXF�H I O�HbJ F�Y�J O�H Ó�Ô:Z1F�T^F�J [ M I F<W M H I M V1Y�Z M JbS:HbÝ1Z1Ö�S:HbWXF<I J O U^O _ ]1S
W1OAP M J P Z _ O�P Q RO�S�WXF M V1À S:J [�O�P Q RO�S:Ó<`F6Ô:Z1F4P O T^I Z1J O�[ÙP S:[6T^Z1I O�P M S�V^O _ [
F V1I FAS�À ZXV1P M S�V^O�Ú
[
F V1I S4W1O�HuS:J YXO V M Õ O�P Q RS:F�H Á
Õ Â1³ ä�Â° µ ± ÁNa�O�J O�P I F�J M Õ O�[ÙO�H.O�P P Q RS:F�HbU.`O�H M P O�H<Ô:Z1F�P O&W1O M V^W M d^`Þ WXZ1Sq`FNP O T�O Õ WXF�F�Ö�F�P Z1I O�J Á
Ä>WXF ã V M P Q RO�S
WXFNT�O T<`F M H�V1S6H M H I F�[�O4I S:J V^O�S:H.Ý1Z1Ö�S:H<WXF�I J O U^O _ ]1S M V^WXF T^F V^WXF V1I F�H<WXF
M V^W M d^`Þ WXZ1S:H Á
Õ Â^² ¸ ¼ ° ± ± ¸ ± Á«K;F�H Z _ I O�[ÒW1O�F�H I J Z1I Z1J O�P Q RO�S�WXS:HAÝ1Z1Ö�S:HAF�[ H F&Ô:Zu×F V1P M O�HAJ F�P S:J J F V1I F�HAWXF
O�P P Q RS:F�HNU.`O�H M P O�H Á©Ä M WXF V1I M ã P O�P Q RO�SmWXF6T^J S:P F�H H S:H�T^F�J [ M I F�O V^O _ M H O�JAO6F ã P M ×F V1P M O�WXS:H
Ý1Z1Ö�S:HbWXF�I J O U^O _ ]1SXÁ

\ H I F�H�H M H I F�[�O�H�H�RO�S.P S:[6T^S:H I S:H�T^S:J^WXS M H�P S:[6T^S�V1F V1I F�H Ø�Z1[�O�U^O�H FbWXFbW1O&WXS:H Ó&P S�V1I F V^WXS
J F�Y�J O�HNFAT�O T<`F M HAWXF ã V M WXS:H4T^F _ O6S:J YXO V M Õ O�P Q RO�S:Ó;F6Z1[�O6[q`O&Ô:Z M V^O�WXF6Y�F�H I RO�SGWXF
Ý1Z1Ö�S:H4WXF
I J O U^O _ ]1S
D ç�¸ ² è � ¸ ç!° º � µ º�° K Á \ Ö�F�[6T _ S:H ØuÄ �� j® � ¯ Ç+� ���$Ã � ��Ö�D EGF&W M V^O�Ú EGS:J O ° »1³�´ ­ Ó^e f&f&Ü&K Ó
abþNÉXÄáD Ç:J F dXS:J ° »:³�´ ­ Ó�e f&f&à&K�F.Ã�³�Ç�D \1_ _ M H ¯ ÇGO M V1F�J Ó:e f&f�±�K Á
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V�{ V�{ Y�{ V�¶�F�< :
B D�>C9 L MK
:C<
þNHm[
F�P O V M H [
S:HmÀ S:J [�O M HmO�Z1I S:[�O�I M Õ O�[ H F&Ô:Zu×F V1P M O�H�WXF!O�P P Q RS:F�HGF�Ö�F�P Z1I O&W1O�H
T^S:J M V^W M d^`Þ WXZ1S:H!WXF�O�P S:J WXSáP S:[ T^J S:P F&W M [
F V1I S:H©À S:J [�O M H©WXF ã V M WXS:H�T^F _ O�H
S:J YXO V M Õ O�P Q RS:F�H ÁÙabS�V1H F&Ô:Z1F V1I F�[
F V1I F�Ó<F�H I F�H�[
F�P O V M H [
S:H
I S:J V^O�[ F�Ö&T _ `Þ P M I O�O
H F�[m×O V1I M P O<WXS:H;T^J S:P F�H H S:HbWXF M V1I F�J O�P P Q RO�S�F�[>Y�J ZXT^SXÁ
È�[�O�P J `Þ I M P OqWXF \1_ _ M H�FJÇGO M V1F�JGD e f&f�±�KAH S&U1J FmF�H I F©I M T^S)WXF�[
F�P O V M H [
S:H)`F©Ô:Z1F©O

À S:J [�O _ M Õ O�P Q RO�S<WXS:H1T^J S:P F�H H S:H�WXF M V1I F�J O�P P Q RO�S _ F d1O ßO\D&O�Z1I S:[�O�I M Õ O�P Q RO�S<WXF;Z1[�O ã P P Q RO�SSE�Ó T^S M H^S:H
T^J S:P F�H H S:H^J F&O M H;WXFuI J O U^O _ ]1S�V^O�H^S:J YXO V M Õ O�P Q RS:F�H^H�RO�S<P S�V1H I M I Z�`Þ WXS:H�T^S:J1Z1[)[ M H I SNWXF;T^J S:P F&W M Ú
[
F V1I S:H;À S:J [�O M H;F M V1À S:J [�O M H ÁXþNZ4H F â O�Ó�I F V^WXSNH M WXS4O T^J F�H F V1I O&WXSNZ1[>P S�V:â ZXV1I S�O _ O�J YXO&WXSNWXF
[
F�P O V M H [
S:HuV;RO�S4À S:J [�O M H�WXF.P S�V1I J S _ S6W1O M V1I F�J O�P P Q RO�S:Ó:WXF dXF<P S�V1P _ Z M J Ú H FNO.V1F�P F�H H M W1O&WXFNWXF
P S:[6T _ F�[
F V1I O�J.ONZ1I M _ M Õ O�P Q RO�S
WXF�[
F�P O V M H [
S:H.À S:J [�O M H.P S:[�S:Z1I J S:H Ó�V;RO�S6À S:J [�O M H ÓXP O T�O Õ F�H
WXF M V1I J S�WXZ Õ&M JbÝ1F�Ö M U M _ M W1O&WXF�V1S:HuT^J S:P F�H H S:H.WXF M V1I F�J O�P P Q RO�SAF�['Y�J ZXT^SXÁ�ÄáO�H H F�J P Q RO�S M VXdXF�J H O
`F M Y�Z^O _ [
F V1I F�dXF�J W1O&WXF M J O�Ø.S:H<[
F�P O V M H [
S:H<À S:J [�O M H<WXF4P S�V1I J S _ S�W1O M V1I F�J O�P P Q RO�S�O T^J F�H F V1Ú
I O�[*P O�J O�P I F�J `Þ H I M P O�H
`ZXV M P O�H Ó&V1S:[
F&O&W1O�[
F V1I F.O.P O T^I Z1J O.Ô:Z1F�À O Õ F�[*WXS�À ZXV1P M S�V^O�[
F V1I S4W1O�H
S:J YXO V M Õ O�P Q RS:F�H ÓuT^F _ S©Ô:Z1F
H F�[
S:H I J O
d1O V1I O â S:H O�O
H Z^O M V1I F�Y�J O�P Q RO�SmP S:[�[
F�P O V M H [
S:HAV;RO�S
À S:J [�O M H Á

�1Q � % �
� � �S����
 � � ������� �ÇÙ "�Ú�1¦
�
	��
�

c Z1[�H M H I F�[�O4S:Z�O T _ M P O�P Q RO�S
[
S�V1S:Ú Z1I M _ M Õ O&WXS:J ÓuO4À ZXV1P Q RO�S�W1O M V1I F�J À O�P F�T^F�H H S�O�Ú [q`O&Ô:Z M V^Om`F
O�P I Z^O�J<P S:[
S�[
F&W M O&WXS:J OAF V1I J FAZ1I M _ M Õ O&WXS:JNFAH M H I F�[�OAP S:[6T^Z1I O�P M S�V^O _ Á�þNJ M Y M V^O _ [
F V1I F�Ó;O
M V1I F�J À O�P FAT^F�H H S�O�Ú [q`O&Ô:Z M V^O
P S�V1H M H I M O
V^O6Y�F�H I RO�SGW1O�H4F V1I J O&W1O�HUT:H O�`Þ W1O�H6WXSGH M H I F�[�O�Á c S:H
H M H I F�[�O�H4P S:[6T^Z1I O�P M S�V^O M H4[
S�WXF�J V1S:H ÓuP S�V1H I M I Z�`Þ WXS:H4T^S:JNF�H I O�P Q RS:F�H4WXF6I J O U^O _ ]1S�P S:[�F�P J RO
Y�J:`O ã P S:Ó�J O�I S<FuI F�P _ O&WXS:Ó&SNY�J O�Z4WXFbP S:[6T _ F�Ö M W1O&WXF<W1O M V1I F�J À O�P FuT^F�H H S�O�Ú [q`O&Ô:Z M V^OA`F;U^O�H I O V1I F
[�O M H�F _ F d1O&WXS:Ó�W1O&WXSNS<H ZXT^S:J I F ßOu[�O V M T^Z _ O�P Q RO�SNWXFbS&U:â F�P I S:H�Y�J:`O ã P S:H;Ô:Z1FuH F�O T^J F�H F V1I O�[>O�S
Z1I M _ M Õ O&WXS:J Á�È�[}H M H I F�[�ONS�V^WXF M V1I F�J O�P I Z^O�[}[)`Z _ I M T _ S:H<Z1I M _ M Õ O&WXS:J F�HNO _ O�J YXONO M V^W1O�[�O M H.O�H
P S:[6T^F�I ×F V1P M O�H<W1O M V1I F�J À O�P F.T^F�H H S�O�Ú [q`O&Ô:Z M V^O�Á \ H I F4O _ O�J YXO�[
F V1I SAJ F&O _ M Õ O�Ú H F�ONI J�×F�HbV�`Þ dXF M H Ø
D e K:[
S�V M I S:J M Õ O�J�O�H�S�T^F�J O�P Q RS:F�H�F�À F�P I Z^O&W1O�H^T^F _ S<H M H I F�[�O�Ó�J F T^S:J I O V^WXS M V^W M J F�P I O�[
F V1I F.O�H;O�P Ú
I M d M W1O&WXF�H;F�Ö�F�J P M W1O�H^T^F _ S:H�H F�Z1H�Z1I M _ M Õ O&WXS:J F�H Û:D Ü&K&T�O�J I M _ ]^O�J^S&U:â F�P I S:H^Y�J:`O ã P S:H^T^S:J1[)`Z _ I M T _ S:H
Z1I M _ M Õ O&WXS:J F�H Ó�WXF ã V M V^WXS6S6P S�V1P F M I S�WXFNF�H T�O�P Q SAT4`Z�U _ M P S:Û�D à&K M V1I F�Y�J O�JuS:H.F�H T�O�P Q S:H�T4`Z�U _ M P S:H
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P S:[*S:H;F�H T�O�P Q S:H;T^J M d1O&WXS:HbWXF.P O&W1O.Z1I M _ M Õ O&WXS:J Á \ H I F�HuI F�[�O�HuH�RO�SNH F�Y�Z M W1O�[
F V1I F<O V^O _ M H O&WXS:H
F�[áT^S:J [
F V1S:J Á

á9à )9à â�Ûºï!í7è ç ï!æ è H9å9ò ó�ôå9ï

c Z1[ H M H I F�[�O�[
S�V1S:Ú Z1I M _ M Õ O&WXS:JmO M V1I F�J À O�P FmT^F�H H S�O�Ú [q`O&Ô:Z M V^O�J F�Y�F�Ú H FGT^S:J�Z1[�O�J F�Y�J O
WXFmO�P P Q RO�S�T:J F&O�P P Q RO�SXØ�S�Z1I M _ M Õ O&WXS:J�F�Ö�F�J P F�O�P P Q RS:F�H
H S&U1J FGO M V1I F�J À O�P F�ÓNÔ:Z1FGWXF�H F V1P O&WXF M O�[
S�T^F�J O�P Q RS:F�HbV1SAH M H I F�[�O�F.T^J S�WXZ Õ F�[�J F&O�P P Q RS:F�HbV^O M V1I F�J À O�P F�ÓXÔ:Z1FNH�RO�SA[
S�V M I S:J M Õ O&W1O�H ÜbT^F _ S
Z1I M _ M Õ O&WXS:J ÁqÄ�H�J F&O�P P Q RS:F�H4W1O M V1I F�J À O�P FAT^F�H H S�O�Ú [q`O&Ô:Z M V^O
H�RO�S�V1F�P F�H H�`O�J M O�H�T�O�J O6SGF�H I O U1F�Ú
_ F�P M [
F V1I SGWXF6Z1[�[
S�WXF _ S�[
F V1I O _ WXS�À ZXV1P M S�V^O�[
F V1I SGWXS�H M H I F�[�O�Á�È�[�H M H I F�[�O6[
Z _ I M Ú
Z1I M _ M Õ O&WXS:J.WXF dXFNJ F�Y�F�J Ú H FbT^F _ SA[
F�H [
S�T^J M V1P�`Þ T M SXØbO�HbS�T^F�J O�P Q RS:F�H�WXSAH M H I F�[�O�ÓXWXF�H F V1P O&WXF&O�Ú
W1O�H�T^S:J.O�P P Q RS:F�H M V^W M d M WXZ^O M H4WXS:H<W M dXF�J H S:H<Z1I M _ M Õ O&WXS:J F�H Ó^S:J M Y M V^O�[�J F&O�P P Q RS:F�H<WXF�H I M V^O&W1O�HNO
H F�J F�['[
S�V M I S:J M Õ O&W1O�H�T^S:JuI S�WXS:H�S:H�Z1I M _ M Õ O&WXS:J F�H Á c F�H I FNP O�H S:Ó�O�H�J O Õ RS:F�H�â Z1H I M ã P O�I M d1O�H.W1O
[
S�V M I S:J M Õ O�P Q RO�SAWXF�O�P P Q RS:F�HbF�Ö�F�J P M W1O�HuV1S4H M H I F�[�O<T^S:JuS:Z1I J S:HbZ1I M _ M Õ O&WXS:J F�H<WXF dXF�[
Ú H FNONÔ:Z1F
F _ O;F�H I M [
Z _ ObP O&W1O M V^W M d^`Þ WXZ1S�O^T _ O V1F&O�JXFuWXF�H F V1P O&WXF&O�J1O�H^H Z^O�HXT^J�`S�T^J M O�H^O�P P Q RS:F�H�D Ä�P í�F�J [�O V
¯ Æ�I O�J J Ó:e f&f x K Á
c S:I F�Ú H F�Ô:Z1F�V1S�I M T^S©WXF�H M H I F�[�O�H6F�[ÒO V.`O _ M H F�V1F�H I O�W M H H F�J I O�P Q RO�S:Ó.S�V^WXF�S:H6Z1I M _ M Õ O�Ú

WXS:J F�HNV;RO�S�H F6F V1P S�V1I J O�[�À O�P F�Ú O�Ú À O�P F�F6S�H M H I F�[�OAV;RO�S�J F�P S:J J FAO6H S ã H I M P O&WXSGH ZXT^S:J I F6WXF
P S:[
ZXV M P O�P Q RO�S:Ó SbV�`Þ dXF _ WXF;P S:Ú T^J F�H F V1P Q OuWXS:H1H F�Z1H1Z1I M _ M Õ O&WXS:J F�H;WXF T^F V^WXFuZXV M P O�[
F V1I FuW1OuÔ:Z^O�Ú
_ M W1O&WXF.W1Ou[
S�V M I S:J M Õ O�P Q RO�S�T^S:H H M U M _ M I O&W1ObT^F _ O M V1I F�J À O�P F�T^F�H H S�O�Ú [q`O&Ô:Z M V^O�Á:Ä�[
S�V M I S:J M Õ O�P Q RO�S
I S:J V^O�Ú H F<V1Z1[�[
F�P O V M H [
S6À ZXV^W1O�[
F V1I O _ Ô:Z1FNF�H I M [
Z _ OAO M V1I F�J O�P P Q RO�SXÁ<Æ�F V^WXS
O�H H M [
Ó�`F�J F�Ú
Ô:Z M H M I SAWXF�H I F.I M T^S4WXF.H M H I F�[�O�H;T^J S�T^S:J P M S�V^O�J;Z1[>Y�J O�ZAF _ F d1O&WXSAWXF�[
S�V M I S:J M Õ O�P Q RO�SXÁ

V�{ Z;{ I�{ IÞÝ+K�6�8 = K�B 8 �i>C9 L M>CK�9 K�6�D�:
B @�:
6�= :
Ä ã J [�O�Ú H F�Ô:Z1FNZ1[�H M H I F�[�O�H ZXT^S:J I O ãN¸ º�µ » ¸ ² µ ¶ ³ ¼½&¾³ ¸.¼ ¸ º
æ&° ² � ° ºX» ° D » µ � �:» ´ Ê4¼ ¸ åiä�´ µ º ��K;D K;F M V ¯
\1_ _ M H Ó^e f&f:e K^Ô:Z^O V^WXS�T^F�J [ M I FNÔ:Z1FNO<O�I F V1P Q RO�SAÔ:Z1F<S:HbZ1I M _ M Õ O&WXS:J F�H�T^J F�H I O�[}O�S4H M H I F�[�O<H F â O
ß àBá â ã ä6åUæ â â á ç ã ä è é êä ë�â á ç ìä�í5ã æ î æ ï ä åUë�ë\ã á ç ð�ë�ñvò ó ô õ ò ö ô ÷ ø ù ú ûø ò6ä ë\æ üUý$ìá â�åUá6ã á ç ð�ë âSè ë ð�ë�þ ÿ ö ù ÿ þ ù ú ûø ò�ë íÇö ÿ õ ò ö ó ò

� � ÿ ÿ � � ø ù � � � �	�5á ç è á �5è é êä ë�ç á ýUá î äSí5ðÓäSä ã æ ã í�åUá�æ üjè ë üjâ è æ á üjã á$åUë6æ ü5åUæ ýjì
 å í5ë�� ä è áSä ë6ð�á æ ë6ä ð�
jæ á üjã á � ä ë6è ë üjã ç ìä ç æ ëåjäÇð�ë üjæ ã ë ç æ ï ä è é êä ë ��� í5áÇæ ü5åUæ è æ äÇí5ðÓäÇä ã æ ã í�åUáBè ë üjâ è æ á üjã á�åUáBýUæ � æ î �ä üjè æ ä �SðÓä æ â\ä åUá � í�ä åjä��5ë ç ã ä üjã ëuä\í5ðÓäæ üjã á ç � ä è á��5á â â ëUä � ð7ìä � í5æ ü5ä � �+ã á ç ð�ë�ç á ã ë ç üjë\ã ë ç ü5ä � â á��5ë í5è ë\á � ä è ã ë�á ð½â æ â ã á ðÓä â5ðÇí5î ã æ � í5ã æ î æ ï ä åUë ç � �5ë æ â$ä âç á ä è è é êë á â$åUë�â æ â ã á ðÓä$â êä ë�åUæ ç æ � æ åjä â�ä�ðÓä æ â�� í5á$í5ð
í5ã æ î æ ï ä åUë ç �
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H M [
Z _ I ×O V1F&O
F6À S:P O&W1OAV1S�[
F�H [
S�T^J S�TN`S:H M I SXÁGÈ�[�F�Ö�F�[6T _ S�P S�V1P J F�I SGWXF6[
S�V M I S:J M Õ O�P Q RO�S
P S�VXdXF�J Y�F V1I F6`FbT^J S�T^S:J P M S�V^O&WXS�T^F _ S4[
F�P O V M H [
S�Y�J:`O ã P S�P S�VX]1F�P M WXS�T^S:J » ° ´ ° ° ä:¸ ºX» ° µ ² ¸ D » ° ´ ° °
ä:¸ µ ºX» ° ² K�D abJ S�ë _ F ì ° »&³�´ ­ Ó&e f&f�§�K Á:þmI F _ F�Ú T^S�V1I F M J S
`F;Z1[)S&U:â F�P I S�Y�J:`O ã P S<Ô:Z1F�T^S�WXFuH F�JX[
S�d M WXS
T^S:J;Z1['Z1I M _ M Õ O&WXS:J.WXF�H I M V^O&WXS6O.P ]^O�[�O�JbO<O�I F V1P Q RO�SAWXS:HbJ F�H I O V1I F�HbZ1I M _ M Õ O&WXS:J F�H<WXS4H M H I F�[�O
T�O�J O�WXF�I F�J [ M V^O&W1OG`O�J F&O�WXSAF�P J RO�Á.þNH�[
S�d M [
F V1I S:HNWXS6I F _ F�Ú T^S�V1I F M J S6H�RO�SAS&U1H F�J d1O&WXS:H�T^S:J
I S�WXS:HbS:H;Z1I M _ M Õ O&WXS:J F�H Ó:S4Ô:Z1FbT^F�J [ M I F.I J O V1H [ M I M J M V1À S:J [�O�P Q RO�SNY�F�H I Z^O _ Á
Ä�[
S�V M I S:J M Õ O�P Q RO�S.P S�VXdXF�J Y�F V1I FuP S�V1P J F�I M Õ O�Ú H FuÀ ZXV^W1O�[
F V1I O _ [
F V1I FbO�I J O d�`F�H�WXS:H�F�H T�O�P Q S:H

T4`Z�U _ M P S:H©WXS:HmZ1I M _ M Õ O&WXS:J F�H Á þNHmF�H T�O�P Q S:HGT4`Z�U _ M P S:H�WXF ã V1F�[ J F�Y�J O�HmWXFqP S:F�J�×F V1P M O©V^O
[
S�V M I S:J M Õ O�P Q RO�S4WXF.S&U:â F�P I S:H;Y�J:`O ã P S:H�T�O�J I M _ ]^O&WXS:HbF�H F�J RO�S4O V^O _ M H O&WXS:Hb[�O M HbO&W M O V1I F�Á
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Ç�S:[
F�Ú H F�P S:[
S�F�Ö�F�[6T _ S�Z1[>H M H I F�[�ONÔ:Z1F.O T^F V^O�H;H ZXT^S:J I O�T�O�J I M _ ]^O<WXF<W1O&WXS:H Ó�J F�P S:J J F V^WXS
O�S6[
F�P O V M H [
S�WXF�I J M V1P S6T�O�J O�P S�V1I J S _ O�J.O�P S�V1P S:J J�×F V1P M O�Á c F�H I F4H M H I F�[�O�Ó1Z1[�Z1I M _ M Õ O&WXS:J
Ô:Z1F�I F V1I F.O�P F&WXF�JuD O�P P Q RO�S:K1O�Z1[>S&U:â F�P I S�Ô:Z1FbF�H I F â O.O�H F�J�[�O V M T^Z _ O&WXSNT^S:J�S:Z1I J S�Z1I M _ M Õ O&WXS:J
WXF�H F V1P O&WXF M O6Z1[�OAJ F�H T^S:H I O4V1F�YXO�I M d1O
D J F&O�P P Q RO�S:K�WXS�H M H I F�[�O�Ó;O M V1À S:J [�O�JNW1O M [6T^S:H H M U M _ M Ú
W1O&WXF4WXF4O�P F�H H S6F�ÓXF dXF V1I Z^O _ [
F V1I F�Ó1W1O�P O�Z1H O4Ô:Z1F _ F dXS:ZmONF�H H O�J F�H T^S:H I O�Á.ÄáF�H I F�I M T^S
WXF
[
S�V M I S:J M Õ O�P Q RO�S:ÓXÔ:Z1FNI S:J V^O<SAP S�V1I F�Ö�I SAT�O�J I M _ ]^O&WXSAT^F�J P F T^I `Þ dXF _ T�O�J O<SAZ1I M _ M Õ O&WXS:J Ó1[�O�H ÓXO�S
P S�V1I J:`O�J M S4W1O.[
S�V M I S:J M Õ O�P Q RO�S�P S�VXdXF�J Y�F V1I F�Ó�V;RO�S�P S�V1H M WXF�J O<Ô:Z1F<O.O�I F V1P Q RO�S�WXS:HbZ1I M _ M Õ O&WXS:J F�H
H F â OuH M [
Z _ I ×O V1F&ObFuÀ S:P O&W1OuV1S.[
F�H [
S.T^J S�TN`S:H M I S:Ó�P ]^O�[�O�Ú H F ãN¸ º�µ » ¸ ² µ ¶ ³ ¼½�¾³ ¸;·&µ æ&° ² � ° ºX» ° D ´ ¸ ¸ ± ° ´ Ê
¼ ¸ åiä�´ µ º ��K1D K;F M V ¯©\1_ _ M H ÓXe f&f:e K Á
Ä>V1S:P Q RO�S�WXFA[
S�V M I S:J M Õ O�P Q RO�SGW M dXF�J Y�F V1I F6W�`OAS:J M Y�F�[�O�S:H�F�H T�O�P Q S:HNH F�[ M Ú T^J M d1O&WXS:H4WXS:H

Z1I M _ M Õ O&WXS:J F�H Ó�O T^J F�H F V1I O&WXS:Hu[�O M HbO&W M O V1I F�Á

V�{ Z;{ I�{ VÞÝ+K�6�8 = K�B 8 �i>C9 L M>CK=��>
B = 8 9 8 ��>
= 8 D�>
Ä)P S:[6T�O�J O�P Q RO�S4F V1I J FN[
S�V M I S:J M Õ O�P Q RO�S4P S�VXdXF�J Y�F V1I F<F�W M dXF�J Y�F V1I F<J F dXF _ O�WXS M H�F�Ö�I J F�[
S:H�WXF
À ZXV1P M S�V^O _ M W1O&WXF�W1O M V1I F�J À O�P F�T^F�H H S�O�Ú [q`O&Ô:Z M V^O�Á c S�T^J M [
F M J S4P O�H S:Ó�S4H M H I F�[�O<À S:J V1F�P F<O�S:H
Z1I M _ M Õ O&WXS:J F�H^Y�J O V^WXF;Ô:Z^O V1I M W1O&WXFbWXF M V1À S:J [�O�P Q RO�SbF�T^J F�H H ZXTbRS:F;O�H Z^OuO�I F V1P Q RO�SbT^F�J [�O V1F V1I F�Ó S
Ô:Z1FuT^S�WXFbI S:J V^O�J Ú H FbWXF�[�O�H M O&WXS M V1I J Z1H M dXS�D \1_ _ M H ° »�³�´ ­ Ó�e f&f:e K Á c SNH F�Y�ZXV^WXS<P O�H S:Ó&ObH M I Z^O�P Q RO�S
`F M VXdXF�J H O�Ó T^S M H^S.H M H I F�[�ObO T^F V^O�H1J F&O�Y�F;O TN`S:H^Z1[�F�H I `Þ [
Z _ SNWXS.Z1I M _ M Õ O&WXS:J Á c S.F V1I O V1I S:Ó O M V1Ú
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I F�J À O�P F�T^F�H H S�O�Ú [q`O&Ô:Z M V^O;T^S:H H M U M _ M I ObY�J O�Z1H M V1I F�J [q`F&W M S:H;WXFu[
S�V M I S:J M Õ O�P Q RO�S:Ó P O T�O Õ F�H^WXFbO�Z1Ú
[
F V1I O�J�S�Y�J O�ZAWXF.P S:Ú T^J F�H F V1P Q O<WXS:HuZ1I M _ M Õ O&WXS:J F�HbH F�[>F�Ö M Y M J F�[*Z1[�O.O�I F V1P Q RO�S<T^F�J [�O V1F V1I F
D L S:Z1J M H ] ¯ ³1F _ _ S:I I M Ó^e f&f&Ü&K ÁXÄ�F�H I F.I M T^SAWXF<[
S�V M I S:J M Õ O�P Q RO�SAWXF�H M Y:V^O�Ú H F�Ó&V1F�H I O<W M H H F�J I O�P Q RO�S:Ó
ãN¸ º�µ » ¸ ² µ ¶ ³ ¼½&¾³ ¸µä�³ ² » µ ¼ µ ä�³�» µ æ�³ ÁXÄNT^J F�H F V1I O�[
Ú H F�P O�H S:HbP S�V1P J F�I S:H�WXF.[
S�V M I S:J M Õ O�P Q RO�SNT�O�J I M P M T�O�Ú
I M d1O.H ZXT^S:J I O&WXS:HuT^S:J;O _ Y�ZXV1HuH M H I F�[�O�H Ø

�!_ ·&° ºX» µ �b¼ ³ ¼½&¾³ ¸�·&°u·&¸ ã�ÂÃ º�µ ¸ ±;·&°uµ ºX» ° ² ° ± ± ° Á \ Ö�F�[6T _ S:H Ø;S4F&W M I S:J�WXF<I F�Ö�I SAE�È�É \ D ¿ F V^WXF�J Ú
YXO�H I ÓXe f&f�§�K1Z1I M _ M Õ ONP S:J F�H�W M H I M V1I O�H�T�O�J O M WXF V1I M ã P O�J�O�H _ M VX]^O�H.WXF<I F�Ö�I SA[�O V M T^Z _ O&W1O�H
T^F _ S:HNW M dXF�J H S:H<Z1I M _ M Õ O&WXS:J F�H Û;Ã � ��¬�� L�	U­ ® �$¯ D ³1F&O�Z^WXS:Z M V1Ú É^O�À S�V ¯ ª O�J H F V1I ì Ó�e f&f&Ü&K
T^F�J [ M I FuÔ:Z1F;Z1[)Z1I M _ M Õ O&WXS:J^S&U1H F�J dXF;S�F�H T�O�P Q S.WXFuI J O U^O _ ]1S.WXFuS:Z1I J S.Z1I M _ M Õ O&WXS:J Û�Æ&Ä�Æ \
D ³^O�F�P í�F�J ° »&³�´ ­ Ó�e f&f&à&K�O T^J F�H F V1I O�U^O�J J O�H1P S _ S:J M W1O�HuO�S _ O&WXS�WXS<F�H T�O�P Q SNWXFuI J O U^O _ ]1SNÔ:Z1F
_ S:P O _ M Õ O�[�S:H�W M dXF�J H S:HNZ1I M _ M Õ O&WXS:J F�H�V1F�H H F4F�H T�O�P Q S:Û;Æ&Ä�Æ�Æ \ D H Z1P F&W;×O V1F�S�WXS�H M H I F�[�O
Æ&Ä�Æ \ K�D ³^O�F�P í�F�J ° »�³�´ ­ ÓXe f&f&à&K1O T^J F�H F V1I O.Z1[�O�d M H I O<P S�V^WXF V1H O&W1ONWXS�F�H T�O�P Q SAWXF.I J O U^O�Ú
_ ]1S6Ô:Z1F _ S:P O _ M Õ O�S:H.W M dXF�J H S:H�Z1I M _ M Õ O&WXS:J F�H Á L Å ÿ \ T:a���a��mD ³1F V1À S:J WXÓXe f&f&à&K^J F�P S:J J F�[
O.Z1[>[
S�WXF _ S4F�H T�O�P M O _ Ô:Z1F<WXF ã V1F
`O�J F&O�H^U M W M [
F V1H M S�V^O M H�S:Z6I J M W M [
F V1H M S�V^O M H<WXF M V1Ú
I F�J F�H H F�WXS:H<Z1I M _ M Õ O&WXS:J F�H ßO<dXS _ I OAWXF�P O&W1O�S&U:â F�P I S4T^J F�H F V1I FNV1S6F�H T�O�P Q S
WXF�I J O U^O _ ]1SXÁ
È�[�O.[q`F�I J M P O�Ó&U^O�H F&O&W1O�V^O M V1I F�J H F�P P Q RO�S4F V1I J F<WXZ^O�HA`O�J F&O�H�WXF M V1I F�J F�H H F�Ó:P O�J O�P I F�J M Õ O<S
Y�J O�Z�WXF M V1I F�J F�H H FbWXFuWXS M H�Z1I M _ M Õ O&WXS:J F�H�H S&U1J F;S.[
F�H [
S�F�H T�O�P Q S<WXF;I J O U^O _ ]1S.F�T^F�J [ M I F
P S�V ã Y�Z1J O�J;O�H Z^O M V1I F�J O�P P Q RO�SXÁ
�!_ ·&° ºX» µ �b¼ ³ ¼½&¾³ ¸^·&°:³ ¼ » µ æ&µ ·�³ ·&° ± Á \ Ö�F�[6T _ S:H Ø�Æ5Ð �:\��6®   D L S:Z1J M H ] ¯ ³1F _ _ S:I I M Ó�e f&f&Ü&K M WXF V1I M ã P O
V1S
F�H T�O�P Q S�WXF4I J O U^O _ ]1S�O�V^O�I Z1J F Õ OAW1O�HN[�O V M T^Z _ O�P Q RS:F�HNWXF4S&U:â F�P I S:HNFAO M WXF V1I M W1O&WXF
WXFNÔ:Z1F�['O�HbJ F&O _ M Õ S:Z1Û:S4F&W M I S:J�WXF.I F�Ö�I S4Ã � � ��	 D \1_ _ M H ° »X³�´ ­ ÓXe f&f:e K1O T^J F�H F V1I O<S4I F�Ö�I S
[
S�W M ã P O&WXS�T^F _ S:H�Z1I M _ M Õ O&WXS:J F�H4P S:[�P S:J F�H<d M d1O�H ÓuÔ:Z1F�Ó;P S:[�SGWXF�P S:J J F�JNWXS�I F�[6T^S
H F.F�H U^O�I F�[
Ó�S4Ô:Z1F<I S:J V^O<O�Hu[
S�W M ã P O�P Q RS:F�HbO V1I M YXO�Hb[
F V1S:HbF�Ö&T _ `Þ P M I O�H Û:Ã � ��¬�� L�	U­ ® �$¯
D ³1F&O�Z^WXS:Z M V1Ú É^O�À S�V ¯½ª O�J H F V1I ì Ó�e f&f&Ü&K M _ Z1H I J O.O�H�O�P P Q RS:F�H�F�Ö�F�J P M W1O�H^T^F _ S:H�Z1I M _ M Õ O&WXS:J F�H
V1S:HuS&U:â F�P I S:HuF�[*WXZ^O�HbÀ O�H F�H Ó�ObT^J M [
F M J O M WXF V1I M ã P O V^WXS6Ô:Z1F<O�P P Q RO�SNd1O M H F�J;F�Ö�F�P Z1I O&W1O
F.O.H F�Y�ZXV^W1O.O�P I Z^O _ M Õ O V^WXS4S�S&U:â F�P I SXÁ
� !�µ ± » ¸ ² µ ³�´1·&°b³ ¼ » µ æ&µ ·�³ ·&° ± Á \ Ö�F�[6T _ SXØ<Ã � ��¬�� L�	U­ ® �$¯ D ³1F&O�Z^WXS:Z M V1Ú É^O�À S�V ¯ ª O�J H F V1I ì Ó
e f&f&Ü&K�T^F�J [ M I F.Ô:Z1F�Z1[*Z1I M _ M Õ O&WXS:JuS&U1H F�J dXF.O.H F&Ô:Zu×F V1P M O.WXF.[
S�W M ã P O�P Q RS:F�HbÔ:Z1F�À S:J O�[
F�Ö�F�P Z1I O&W1O�HuH S&U1J F�Z1[>S&U:â F�P I SXÁ
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c Z1[�O M V1I F�J O�P P Q RO�SmÀ O�P F�Ú O�Ú À O�P FAS�J F�P S�VX]1F�P M [
F V1I S�WXS:HAT�O�J I M P M T�O V1I F�H�`F M [6T _ `Þ P M I S:Ó<J F�H Z _ Ú
I O V^WXS
WXFNH M V^O M H�d M H Z^O M H<S:Z�O�Z^W M I M dXS:H Á��NZ^O V^WXS
O M V1I F�J O�P P Q RO�S�`FNJ F�[
S:I O�Ó�Z1[�WXS:H.À O�P I S:J F�H
WXF�I F�J [ M V^O V1I F�H�T�O�J O<J F&WXZ Õ&M J.ONP S:Ú T^J F�H F V1P Q O�WXS:H�T�O�J I M P M T�O V1I F�H.J F�H Z _ I O4W1O�W M ã P Z _ W1O&WXFAWXF
J F�P S�VX]1F�P F�J;O M WXF V1I M W1O&WXFNWXS:H M V^W M d^`Þ WXZ1S:H.Ô:Z1FbT�O�J I M P M T�O�[>V1S<T^J S:P F�H H SXÁ�Ä�H;H S _ Z1P Q RS:F�H�T�O�J O
F�H I F;T^J S&U _ F�[�O;T�O�H H O�[�T^S:J1Z1[�O�T^F�J H S�V^O _ M Õ O�P Q RO�S<W1O�H�J F&O�P P Q RS:F�H�[
S�V M I S:J M Õ O&W1O�H^V^O M V1I F�J À O�P F
T^F�H H S�O�Ú [q`O&Ô:Z M V^O�Á:Ä�F�H I F�I M T^S4WXF.[
S�V M I S:J M Õ O�P Q RO�S�P ]^O�[�O�[
S:H ãN¸ º�µ » ¸ ² µ ¶ ³ ¼½�¾³ ¸µä:° ² µ � Â° ² µ ¼ ³ Ø

�!_ ·&° ºX» µ �b¼ ³ ¼½&¾³ ¸�·&µ º!²³ ãNµ ¼ ³;·&°�åX» µ ´ µ ¶ ³ ·&¸ ² ° ± Á \ Ö�F�[6T _ S:H Ø�Æ5Ð �:\��6®   D L S:Z1J M H ] ¯ ³1F _ _ S:I I M Ó�e f&f&Ü&K
O T^J F�H F V1I ONONP O&W1ONZ1I M _ M Õ O&WXS:J�Z1[�O�â O V1F _ ONP S:[}S:HbV1S:[
F�H.WXS:H�J F�H I O V1I F�H�Z1I M _ M Õ O&WXS:J F�H
WXSNF�H T�O�P Q SNWXF�I J O U^O _ ]1SXÁ�ÃÓK;þ<ÿ \ D \1_ _ M H ° »�³�´ ­ Ó�e f&f:e KXO T^J F�H F V1I O�ObP O&W1O�Z1I M _ M Õ O&WXS:J;Z1[�O
â O V1F _ O<P S:[ M [�O�Y�F V1H.D F�H I `O�I M P O�H K;WXS:H�J F�H I O V1I F�H�Z1I M _ M Õ O&WXS:J F�H Á�Â ���
	 Ç ���
� D ¿ F V ÕN° »X³�´ ­ Ó
e f&f&à&KuZ1I M _ M Õ O
J F T^J F�H F V1I O�P Q RS:F�HNY�J:`O ã P O�H�WXF6À O�P F�H�â�P S:[�S _ ]1S:H Ó^U1S:P O�Ó^V^O�J M Õ Ó�S:J F _ ]^O�H
F�P O U1F _ Sxâ�Ô:Z1F
T^S�WXF�[óH F�J4T^F�J H S�V^O _ M Õ O&W1O�HAT^S:JAP O&W1OGZ1I M _ M Õ O&WXS:JAT�O�J O�F�Ö&T^J F�H H O�J
F�[
S:P Q RS:F�H Ø1O�P S:J WXS:Ó�WXF�H O�P S:J WXS:Ó�I J M H I F Õ O�Ó M J J M I O�P Q RO�S:Ó&F�I P�Á
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Ä ãN¸ º�µ » ¸ ² µ ¶ ³ ¼½&¾³ ¸uµ º�·&µ ² ° ¼ » ³ F VXdXS _ dXF.Z1[áP S�V:â ZXV1I S�WXF M V1À S:J [�O�P Q RO�S�Ô:Z^O V1I M I O�I M d1O.F.Ô:Z^O _ M I O�I M d1O
Ô:Z1F�ÓXT^S:J<O T^F V^O�H<F�H I O�J M V^W M J F�P I O�[
F V1I F6J F _ O�P M S�V^O&W1OAP S:[�O�HNO�P P Q RS:F�HNWXS:HNZ1I M _ M Õ O&WXS:J F�H�H S:Ú
U1J F4S�H M H I F�[�O�Ó�V;RO�S�H FAF V^Ô:Z^O&WXJ O4V1S:HNI M T^S:H4WXF6[
S�V M I S:J M Õ O�P Q RO�S�WXF�H P J M I S:H4O V1I F�J M S:J [
F V1I F�Á
ÄNT^J F�H F V1I O�[
Ú H F�WXS M HbP O�H S:HuP S�V1P J F�I S:HbWXF.[
S�V M I S:J M Õ O�P Q RO�S M V^W M J F�P I O�Ø

� ��¸ ã�ä:¸ ² » ³ ãN° ºX» ¸1·&¸X± µ ± » ° ã<³ Á \ Ö�F�[6T _ SXØ:E!Å �U® ¯1� D Æ:O�J M V ¯ Ã<J F M À Ó e f�� x K&Z1I M _ M Õ O�Z1[![
F�P O�Ú
V M H [
S<WXFuI F _ F�Ú T^S�V1I F M J S<Ô:Z1F�Ó T�O�J O;O _ `F�[áWXFu[
S:H I J O�J1O�S.Z1I M _ M Õ O&WXS:J^S.[
S�d M [
F V1I S _ S:P O _
WXS
I F _ F�Ú T^S�V1I F M J S�D [
S�V M I S:J M Õ O�P Q RO�S
P S�VXdXF�J Y�F V1I F�K Ó�[
S:H I J O M Y�Z^O _ [
F V1I F�S
[
S�d M [
F V1I S
WXFbZ1[áS:Z1I J SNS&U:â F�P I S.Y�J:`O ã P SNÔ:Z1FbP O�J O�P I F�J M Õ O�OuT^S:H M P Q RO�S�WXS<I F _ F�Ú T^S�V1I F M J S�O T^F�J P F U M W1O
T^F _ S:HAJ F�H I O V1I F�HAZ1I M _ M Õ O&WXS:J F�H Á c Z1[�H M H I F�[�O�F�[ÒÔ:Z1F�O�P S:[
ZXV M P O�P Q RO�S�WXS:HA[
S�d M Ú
[
F V1I S:H4WXS�I F _ F�Ú T^S�V1I F M J S�H S:À J FAZ1[ O�I J O�H S�O�J U M I J:`O�J M S:Ó;F�H I FAI M T^SmWXFA[
S�V M I S:J M Õ O�P Q RO�S
T^S:H H M U M _ M I O�Ô:Z1F6S�Z1I M _ M Õ O&WXS:J4WXS�I F _ F�Ú T^S�V1I F M J SGH F6O T^F�J P F U^OAWXSGO�I J O�H S�P S:[�Ô:Z1FAS:H
J F�H I O V1I F�HuZ1I M _ M Õ O&WXS:J F�H�WXS�H M H I F�[�O.SNd M H Z^O _ M Õ O�[�Á
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� � » µ ´ µ ¶ ³ ¼½�¾³ ¸6·&¸A± µ ± » ° ã<³ Á \ Ö�F�[6T _ SXØ�a �vÃ 	 a ª D Ä�P í�F�J [�O V ¯ Æ�I O�J J Ó.e f&f x K<O V^O _ M H OGO�H
[
F V1H O�Y�F V1H4I J S:P O&W1O�H4T^F _ S:H6Z1I M _ M Õ O&WXS:J F�H
WXS�H M H I F�[�O
T�O�J O�O d1O _ M O�J4SmH F�ZqY�J O�Z©WXF
T�O�J I M P M T�O�P Q RO�SXÁ.Ä>O V.`O _ M H FAWXSAV�`Z1[
F�J SAF�I O�[�O VX]1S
W1O�H.[
F V1H O�Y�F V1HbT^F�J [ M I F�À S:J V1F�P F�J
O�S:H1Z1I M _ M Õ O&WXS:J F�H;Z1[�O;[
F&W M W1ObW1O�H�O�P I M d M W1O&WXF�H;WXS:H^J F�H I O V1I F�H^Z1I M _ M Õ O&WXS:J F�H Á�Ä©O V.`O _ M H F
WXS�P S�V1I Fu`Z^WXS�W1O�HN[
F V1H O�Y�F V1H.T^F�J [ M I F4À S:J V1F�P F�J.O�S:HNZ1I M _ M Õ O&WXS:J F�H�Z1[�O4[
F&W M W1O6W1O
J F _ F d;×O V1P M O�W1O M V1I F�J O�P P Q RO�S�WXS:H6J F�H I O V1I F�HAZ1I M _ M Õ O&WXS:J F�H Á \ H I OGO V.`O _ M H FGWXF�P S�V1I Fu`Z^WXS
P S�V1H M H I F<V1Z1[�O<P S�V1I O U M _ M Õ O�P Q RO�SAW1O<À J F&Ô:Zu×F V1P M O<WXF.T�O _ O dXJ O�HbF<P S:[6T�O�J O�P Q RO�S4P S:['Z1[�O
_ M H I ONWXFbT�O _ O dXJ O�HuJ F _ F d1O V1I F�H Á

V�{ Z;{ I�{ !3Ý+K�6�8 = K�B 8 �i>C9 L M>CK�9 K�6���@
A�B 4> D�:
G
È�[�P S�V:â ZXV1I SGWXF6H M H I F�[�O�H�J F�P F V1I F�H Ó�V1S:[
F&O&W1O�[
F V1I FAS:H�H M H I F�[�O�H�abþNÉXÄ�D Ç:J F dXS:J ° »u³�´ ­ Ó
e f&f&à&K Ó�a�� ¯�  ����  D ª�M J UXì ¯ K;S�W1WXF V1Ó1e f&f x K Ó�a �vÃ 	 a ª D Ä�P í�F�J [�O V ¯ Æ�I O�J J Ó�e f&f x K1F<Ã � ��¬���Ú
L�	U­ � D Â�Z1P ]1H ° »�³�´ ­ Ó;e f&f x K;T^F�J [ M I FAÔ:Z1F4S:H<Z1I M _ M Õ O&WXS:J F�H�J F�Y M H I F�[�V1S
H M H I F�[�OAS M V1I F�J F�H H F
F�[ÙH F�J F�[�V1S:I M ã P O&WXS:H4Ô:Z^O V^WXS�WXF�I F�J [ M V^O&W1O�H�O�P P Q RS:F�HNÀ S:J F�[�F�Ö�F�P Z1I O&W1O�H Á6þ>S&U:â F�P I M dXS!`F
T^S:H H M U M _ M I O�J�O4P S�V ã Y�Z1J O�P Q RO�S M V^W M d M WXZ^O _ WXS�Y�J O�ZGS:ZmI M T^S�WXFA[
S�V M I S:J M Õ O�P Q RO�S�WXS�H M H I F�[�O�Á
c S<F V1I O V1I S:Ó�S:H^H M H I F�[�O�H�J F�À F�J M WXS:H;O T^F V^O�H^À S:J V1F�P F�[�[
F�P O V M H [
S:H^U.`O�H M P S:H�WXF�W M H I J M U1Z M P Q RO�S
WXFbF dXF V1I S:H Ó�WXF M Ö:O V^WXS<T�O�J OuS.T^J S:Y�J O�[�O&WXS:J�WXS<H M H I F�[�O.O�WXF ã V M P Q RO�SNWXF�[
F�P O V M H [
S:H;O T^J S:Ú
T^J M O&WXS:HbWXF M V1I F�J À O�P FbT^F�H H S�O�Ú [q`O&Ô:Z M V^O<Ô:Z1F�H ZXT^S:J I F�[*O.[
S�V M I S:J M Õ O�P Q RO�SXÁ

V�{ Z;{ I�{ ":¶�F�< :
B D�>C9 L MK
:C<
þmS&U:â F�P I M dXS�À ZXV^W1O�[
F V1I O _ W1O;[
S�V M I S:J M Õ O�P Q RO�SA`F�H Z�U1H I M I Z M J1S:HXP O V^O M HX]^O U M I Z^O M H^WXF
P S:[
ZXV M P O�P Q RO�S�À O�P F�Ú O�Ú À O�P F<T^S:J.S:Z1I J S:HNH ZXT^S:J I O&WXS:HNP S:[6T^Z1I O�P M S�V^O _ [
F V1I F�Ó;I F V1Ú
I O V^WXS�[�O V1I F�J�S:H.V�`Þ dXF M H�WXF4P S:Ú T^J F�H F V1P Q OAWXS:H<Z1I M _ M Õ O&WXS:J F�H Á \ H I O4H Z�U1H I M I Z M P Q RO�S
M [6TbRS:F�J F&Ô:Z M H M I S:HbWXF.W M dXF�J H M W1O&WXF.F�P S:[6T _ F�[
F V1I O�J M W1O&WXF<W1O M V1À S:J [�O�P Q RO�SNÔ:Z1FA`F
T^S:H I O ßO.W M H T^S�V M U M _ M W1O&W1F�WXS:HuZ1I M _ M Õ O&WXS:J F�H.WXS�H M H I F�[�O�Á
L F dXF�H F�J.J F&O _ P Q O&W1OAO�T�O�J I M P Z _ O�J M W1O&WXF
WXFAS�P S�V1P F M I S�WXFA[
S�V M I S:J M Õ O�P Q RO�S�O T^J F�H F V1I O&WXS

V1F�H I O�I F�H F�H F�P O�J O�P I F�J M Õ O�JbT^S:JuV;RO�S6F�Ö M Y M J.Ô:Z^O _ Ô:Z1F�J�F�H À S:J P Q S
O&W M P M S�V^O _ Ó^S:ZGF�H T^F�P�`Þ ã P S:Ó1WXF
T�O�J I F4WXS:H M V^W M d^`Þ WXZ1S:H4Ô:Z1F�F�Ö�F�J P F�[�O�P P Q RS:F�H�V1S6H M H I F�[�O�Ó1H F V^WXS:Ó^O�S M VXd�`F�H Ó^O T^F V^O�H.H ZXT^S:J Ú
I O&WXS6P S:[6T^Z1I O�P M S�V^O _ [
F V1I FAO<T�O�J I M J�WXF�H H O�H<O�P P Q RS:F�H Á \ H I O<T^F�J H T^F�P I M d1O�À ZXV^W1O�[
F V1I O�Ú H F<V1S
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I J O U^O _ ]1S<WXF c4M F _ H F V6D e f&f&à&K Ó Ô:Z1FbWXF V1ZXV1P M O�Ô:Z1FBD�S:H�Z1I M _ M Õ O&WXS:J F�HuWXFbH M H I F�[�O�H�P S:S�T^F�J O�I M dXS:H
J F â F M I O�[>S�F�H À S:J P Q S4WXF�T^J F�H I O�J F�[*O â Z^W1O.O.S:Z1I J S:H E�Á
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þ�P S�V1P F M I S�WXFbF�H T�O�P Q S�T4`Z�U _ M P S<H Z1J Y M Z�V1S.H M H I F�[�O c É1ÆND \ V1Y�F _ U^O�J I ¯m\ V1Y _ M H ]1Ó:e f����&Û \ V1Y�F _ Ú
U^O�J I Ó1e f����&K ÓXWXF�H F VXdXS _ d M WXS
V^O<ÈNV M dXF�J H M W1O&WXFAWXF�Æ�I O V1À S:J W�F�[Ùe f&g��:Á�Ä _ Y�ZXV1H<WXS:H.F V1H O M S:H
J F&O _ M Õ O&WXS:H�P S:[áF�H I FuH M H I F�[�ObF VXdXS _ dXF�J O�[áZ1[�OuH O _ ObWXFbP S�V1À F�J�×F V1P M O;T�O�J O;d M V1I F;T�O�J I M P M T�O V1Ú
I F�H.F&Ô:Z M T�O&W1O�P S:[�H F M H.F�P J RO�H�dXF�P I S:J M O M H�D WXF�H F VX]^O&WXS:H.F�H T^F�P M O _ [
F V1I FNT�O�J ONF�H I FNT^J S�â F�P I S:K
Ô:Z1F�[
S:H I J O d1O�[�H M [
Z _ I O V1F&O�[
F V1I FuS�[
F�H [
SbP S�V1I Fu`Z^WXSXÁXÆ�F�Y�ZXV^WXS�Æ:O�J M V�D e f�� x K Ó Z1[�F�H T�O�P Q S
T4`Z�U _ M P S�`F�S<P S�V:â ZXV1I S�WXF�H F�P P Q RS:F�H;WXS:Hu[
S�V M I S:J F�H;Y�J:`O ã P S:H;WXF�Z1[áH M H I F�[�O�F�[*Ô:Z1FbP O&W1O�Z1[
WXS:HNH F�Z1H<Z1I M _ M Õ O&WXS:J F�HNS&U1H F�J d1OAO�[
F�H [�O M V1À S:J [�O�P Q RO�SXÁ ª O�[
F _ D e f&f&à&KuWXF ã V1F4Z1[ÙF�H T�O�P Q S
T4`Z�U _ M P SAP S:[
SAZ1[}F�H T�O�P Q SAY�J:`O ã P S:Ó�T�O�J I M _ ]^O&WXS6FNO�P I Z^O _ M Õ O&WXS�W M V^O�[ M P O�[
F V1I F�O<T�O�J I M JbWXF
Z1[>S:Z6[�O M HuP F V1I J S:HbWXF.P S�V1I J S _ SXÁ
Ä�H;WXF ã V M P Q RS:F�HuWXF.F�H T�O�P Q SNT4`Z�U _ M P S�O&Ô:Z M O T^J F�H F V1I O&W1O�H;J F dXF _ O�[ M V1I F�J T^J F�I O�P Q RS:F�HuW M À F�J F V1Ú

I F�HNW1O�H Z^O4À ZXV1P M S�V^O _ M W1O&WXF6Ô:Z1F M [6T^S:J I O4F�H P _ O�J F�P F�J Á c S
H M H I F�[�O c É1Æ6S6F�H T�O�P Q S6T4`Z�U _ M P S
`F4Z1[�F�H T�O�P Q S
À `Þ H M P SGD F�P J RO�H<WXF4P S:[6T^Z1I O&WXS:J KuF4P F V1I J O _ M Õ O&WXS
V1Z1[�O4H O _ O�Ó1P O T�O Õ WXF4F�À F�P I M Ú
d1O�[
F V1I F4[
S:H I J O�J.O4[
F�H [�O M V1À S:J [�O�P Q RO�S�O�I S�WXS:HNS:H<Z1I M _ M Õ O&WXS:J F�H Á6Ä*WXF ã V M P Q RO�S
WXFAÆ:O�J M V
O T^J F�H F V1I ObSNF�H T�O�P Q S.T4`Z�U _ M P SNP S:[
SNZ1[>F�H T�O�P Q S.d M J I Z^O _ Ó&P O�J O�P I F�J M Õ O&WXS<T^S:J�â O V1F _ O�H;Y�J:`O ã P O�H Û
F<W�`O.J F _ F dXS ßO.P S:F�J�×F V1P M O<W1O M V1À S:J [�O�P Q RO�SNT^F�J P F T^I `Þ dXF _ T^F _ S:HuZ1I M _ M Õ O&WXS:J F�H ÓXO�S M VXd�`F�HbWXF.À S:P O�J
V^O.H M [
Z _ I O V1F M W1O&WXF�W1O<H Z^O<O T^J F�H F V1I O�P Q RO�SXÁ^Â M V^O _ [
F V1I F�Ó ª O�[
F _ H Z1Y�F�J F.Z1[�O M V1I F�J T^J F�I O�P Q RO�S
O M V^W1O<[�O M HbÀ J O�P O<Ô:Z^O V1I S ßO�T^J�`S�T^J M O.P S:F�J�×F V1P M ONW1O M V1À S:J [�O�P Q RO�S:Ó:O�S4P S�V1H M WXF�J O�JbO T^F V^O�HbÔ:Z1F
S4F�H T�O�P Q SNT4`Z�U _ M P Sm`F�T�O�J I M _ ]^O&WXSAF<O�P I Z^O _ M Õ O&WXS6W M V^O�[ M P O�[
F V1I F�Á�Ä�H H M [
Ó�T^S�WXF�Ú H F<S&U1H F�J d1O�J
Ô:Z1FAZ1[�F�H T�O�P Q S
T4`Z�U _ M P S�`FAP O�J O�P I F�J M Õ O&WXS�T^F _ OAP S:F�J�×F V1P M O
W1O M V1À S:J [�O�P Q RO�S�Ô:Z1F6O T^J F�H F V1I O
O�S:H<H F�Z1H.Z1I M _ M Õ O&WXS:J F�H Ó�H F V^WXS6V1S
F V1I O V1I SAT^S:H H `Þ dXF _ WXF ã V M J<W M dXF�J H S:HNY�J O�Z1H.WXF4P S:F�J�×F V1P M O�Á
þNHb[
S�WXF _ S:H.Ô:Z1F<H FNO T^J F�H F V1I O�['WXF<H F�Y�Z M W1O.T^F�J [ M I F�['P O�J O�P I F�J M Õ O�JuS:HbF�H T�O�P Q S:HuT4`Z�U _ M P S:H
H F�Y�ZXV^WXS�F�H H F�Y�J O�Z6WXF.P S:F�J�×F V1P M O&% Á
' ($)* +-, )* +	. + /0, 1 2&3 4 * 2&+ ,$5$+&2&3 6 + ,�798: ; 4 1 2&+ , <�= >93?. + 5 ; 1 /9* 5@+-3 , AB* . C +	A�8> ; 6 1 . +D. + 5@, >0A93 4 E 8: . 1 3 ,$= >93

* A94 3 , 3 /0F * 5 1 5?* G 3 /0,�4 3 * 1 ,�2&+ ,H>9F 1 6 1 I * 2&+ 4 3 , <9A9+ , , 1 ; 1 6 1 F * /92&+J+K* . + 5JAB* /&79* 5$3 /0F +JL&1 , >B* 6�20* ,�* . . C )+ 3 ,�= >93
3 , F 3 ,B4 3 * 6 1 I * 5M, + ; 4 3�+ ,�+ ; N 3 . F + ,0A94 3 , 3 /0F 3 ,B/0+O3 , AB* . C +�A�8> ; 6 1 . +�P Q , 701 1&R	SO4 1 F * < T U U T V W . 4 1 L&3 /03 4�X Y Z [ \ < T U U ] ^ _
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V�{ Z;{ X { IÞÝ+K
7�:
G K
<17�:�:C< ��>C9 L K=� 4A�F�G 8 9 K
þ*[
S�WXF _ Sa`cb � _ ` _ � D ` �&³�» b ¸ å&�:° ° _ ± ` �&³�» _ �:° ° K.D Æ�I F ã í ° »u³�´ ­ Óue f�� � K�O�H H F�Y�Z1J OAÔ:Z1F6S
F�H T�O�P Q S�T4`Z�U _ M P SGO T^J F�H F V1I O6F�H I J M I O�[
F V1I F
OA[
F�H [�O M V1À S:J [�O�P Q RO�SGOAI S�WXS:H4S:H�Z1I M _ M Õ O&WXS:J F�H Á
Ä�S�J F�À F�J M J Ú H FbS�I F�J [
S�D�F�H I J M I O�[
F V1I FjE�Ó M V1P _ Z M Ú H F.V;RO�S�HX`S�S�P S�V1I Fu`Z^WXSAWXS:HbS&U:â F�P I S:HuY�J:`O ã P S:H
[�O�H M Y�Z^O _ [
F V1I F�I S�WXS:H6S:H6H F�Z1H6O�I J M U1Z1I S:H Ø�T^S:H M P Q RO�S:Ó�I O�[�O VX]1S:Ó�P S:J Ó�F�I P�Á \ H I F�[
S�WXF _ S
P S:J J F�H T^S�V^WXF ßOAWXF ã V M P Q RO�S6À `Þ H M P OAWXF�F�H T�O�P Q S6T4`Z�U _ M P S�WXS
H M H I F�[�O c É1Æ�Á�È�[�O�P O�J O�P I F�J `Þ H I M P O
M [6T^S:J I O V1I F<WXF�H I ONWXF ã V M P Q RO�SNF�H I J M I O
`F.Ô:Z1F.F _ O<O�I J M U1Z M O�S�F�H T�O�P Q SNT4`Z�U _ M P S�Z1[*À S:J I F�H F V1I M WXS
WXFAP S�VXdXF�J Y�×F V1P M O�Ó�T^F�J [ M I M V^WXSGÔ:Z1FAS:HNZ1I M _ M Õ O&WXS:J F�HAJ F�P S:J J O�[�OAJ F�À F�J�×F V1P M O�H<P S�V1I F�Ö�I Z^O M H Ó
F�[6T^J F�YXO V^WXSNI F�J [
S:HuP S:[
S�D�F�H I F�S&U:â F�P I SSE�S:Z+D&O&Ô:Z M E<D \1_ _ M H ° »:³�´ ­ Ó:e f&f:e K Á
L F dXF�[*V1S4F V1I O V1I S4V1S:I O�J Ú H FNS:H�H F�Y�Z M V1I F�HbT^J S&U _ F�[�O�H Á;Ä)F�Ö&T^F�J M ×F V1P M ONP S:[}SA[
S�WXF _ S

`cb � _ ` _ � F�H I J M I S�[
S:H I J S:Z4O^V1F�P F�H H M W1O&WXFbWXF;H ZXT^S:J I O�JXZ1[�O;[�O V M T^Z _ O�P Q RO�S�WXFuS&U:â F�P I S:HX[�O M H
Ý1F�Ö�`Þ dXF _ D L F ë
O V1Ó&e f&f:e K Ó T^S M H;SNI J O U^O _ ]1SNF�[>Y�J ZXT^S
`FbZ1[�O�P S�V:â Z1YXO�P Q RO�S�WXF.O�P I M d M W1O&WXF�HbÀ S:J Ú
I F�[
F V1I F<P S:S�T^F�J O�I M d1O�H�P S:[}S:Z1I J O�Hb[�O M H M V^W M d M WXZ^O _ M Õ O&W1O�H Á ¿ S:JuS:Z1I J S _ O&WXS:Ó�F�['H M H I F�[�O�H
I F�[6T^S:Ú M Y�Z^O _ T _ S:P O _ Ú W M À F�J F V1I F�Ó^F�H I FN[
S�WXF _ S�O T^J F�H F V1I O�J F&Ô:Z M H M I S:HNWXF�Z1I M _ M Õ O�P Q RO�S M V1I F V1H M d1O
W1OAJ F&WXF6WXFAP S:[
ZXV M P O�P Q RO�S�WXF6W1O&WXS:H ÓuWXFA[
S�WXSGOA[�O V1I F�J<OAP S:F�J�×F V1P M O6WXS:H�S&U:â F�P I S:H<T^J F�Ú
H F V1I F�H;V1S:HuF�H T�O�P Q S:HuT4`Z�U _ M P S:H Ó:Ô:Z1F.P S _ M WXF�['P S:[}ObV1F�P F�H H M W1O&WXF�WXF.[�O V1I F�J�F�H I J M I O�[
F V1I FNO
P S:F�J�×F V1P M O�I F�[6T^S:J O _ WXS6H M H I F�[�O dND ³1F&O�Z^WXS:Z M V1Ú É^O�À S�V ¯@ª O�J H F V1I ì Ó1e f&f&Ü&K Á.þ)[
S�WXF _ Sc`cb °
� _ ` _ � F�H I J M I S�`F�Ó:T^S:J I O V1I S:Ó�WXF�O T _ M P O�P Q RO�SA[
Z M I S4T�O�J I M P Z _ O�J Á \ H I O�P S�V1H I O�I O�P Q RO�S6WXF�Z�S:J M Y�F�[
O<W M dXF�J H O�Hbd1O�J M O V1I F�H�WXS4[
S�WXF _ Se`cb � _ ` _ � Ô:Z1F�T^J S:P F&WXF�[}O�S�J F _ O�Ö:O�[
F V1I SAW1O<P S:F�J�×F V1P M O
WXS:HuF�H T�O�P Q S:H;T4`Z�U _ M P S:HuF�[*[)`Z _ I M T _ O�H�W M [
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F�J�F ª�M V1Y6D e f����&K K Ó&O T^F V^O�H;I J�×F�H
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H M H I F�[�O�HbT^S:H H Z1F�['V1S:I S:J M F&W1O&WXFNT^S:JbO T _ M P O�J F�[}I `F�P V M P O�H<WXF<À O�P M _ M I O�P Q RO�SXÁuÆXRO�SAF _ F�H�a��^É � Å�Ó
Ã � ��¬���Æ0ä ­  C	 Ä ­ F�Æ&Ä�EGE�Á�þNH<O�I J M U1Z1I S:HNWXF�H I F�H.H M H I F�[�O�H<J F _ F d1O V1I F�H�T�O�J ONF�H I O4W M H P Z1H H�RO�S
H�RO�S�H F�Y�Z M W1O�[
F V1I F<O T^J F�H F V1I O&WXS:H Á

á9à F9à â ¥ßåbªKæ?ç
a��^É � Å�`F<Z1['H M H I F�[�O�WXF�H F VXdXS _ d M WXS6F�[éè ° ² ¸ ��Â ����� WXF�H I M V^O&WXS6O<H ZXT^S:J I O�JuP S:[6T^Z1I O�P M S:Ú
V^O _ [
F V1I F
J F�ZXV M RS:F�H�À O�P F�Ú O�Ú À O�P F6D Â�S:H I F�J Óbe f��&g&ÛbÆ�I F ã í ° »u³�´ ­ Ó�e f�� � ÛbÇ:O�I O�J ° »u³�´ ­ Ó�e f&f:e K Ámþ
H M H I F�[�O.À S M WXF�H F VX]^O&WXSNT�O�J O�J F�ZXV M RS:F�HbWXF<WXZ^O�H�O�H F M HuT^F�H H S�O�H Ó M V1I F�Y�J O�Ú H F�V1Z1[�O�H O _ O.P S:[
[
S&U M _ M `O�J M SGWXF&W M P O&WXS:Ó M V1P _ Z M Z1[�OAF�H I O�P Q RO�S�WXFAI J O U^O _ ]1S6T�O�J OAP O&W1O M V^W M d^`Þ WXZ1SGF4Z1[�F�P J RO
Y M YXO V1I F4H F V1H `Þ dXF _ O�S6I O�P I S M V1I F�J _ M YXO&WXS:HNT^S:J�J F&WXF \$  Ð 	
�5¯1	   Á+K;F _ O�I M d1O�[
F V1I F6O�S
H ZXT^S:J I F
P S:[6T^Z1I O�P M S�V^O _ Ó:S�a��^É � Å.T^S:H H Z M I J�×F�H;À F�J J O�[
F V1I O�H;S:J M F V1I O&W1O�H;T�O�J O<O�I S:[�O&W1ONWXF<WXF�P M H�RO�S
F�[>Y�J ZXT^SXØ
ê ³�� ������¯ �  C	
� Á4Â�F�J J O�[
F V1I O�Ô:Z1F4H M [
Z _ OAO�À ZXV1P M S�V^O _ M W1O&WXF
WXF�Z1[�Ô:Z^O&WXJ S
S�V^WXF�S:H
Z1I M _ M Õ O&WXS:J F�HuT^S�WXF�[ M V1I J S�WXZ Õ&M J M V1À S:J [�O�P Q RO�S _ M dXJ F�[
F V1I F�Ó�T^J F�I F V^WXF V^WXS:Ú H F<O�Y�F�J O�P Q RO�S
H M [
Z _ I ×O V1F&O�WXF M WXF M O�HAF
P S:[
F V1I `O�J M S:H4H S&U1J F6Z1[�T^J S&U _ F�[�O�Á \ H I O
À F�J J O�[
F V1I OAV;RO�S
F VXdXS _ dXF4Ô:Z^O _ Ô:Z1F�JuF�H I J Z1I Z1J O�P Q RO�S _ `S:Y M P O4WXS:HbT^J S:P F�H H S:H<WXFNJ F�H S _ Z1P Q RO�S6WXF<T^J S&U _ F�[�O�H Ó
À S:J V1F�P F V^WXS�O T^F V^O�H;Z1[*F�H T�O�P Q SNT4`Z�U _ M P S4O�S:HuH F�Z1H;Z1I M _ M Õ O&WXS:J F�H Á
ê a�� �$¯ �  C	
� ÁXÂ�F�J J O�[
F V1I O;WXFuF�H P J M I OuP S:S�T^F�J O�I M d1O�Ó�WXF�H I M V^O&W1O�O;S:J YXO V M Õ O�J M WXF M O�H Ó�P S:[
Ú
T _ F�[
F V1I O V^WXS
SAT^J S:P F�H H S
WXF�Y�F�J O�P Q RO�S _ M dXJ FAWXF M WXF M O�H<T^J S�T^S:J P M S�V^O&WXS6T^F _ S�³�� ����� Ú
¯ �  C	
� Á�Ä!À F�J J O�[
F V1I O�F�H I J Z1I Z1J ObSNT^J S:P F�H H S�F�[>I J�×F�H;À O�H F�H Ø
ë ¯ ° ã�ä:° ± » ³ ·&°�·&° _ ·&° µ ³ ± D ¹ ² ³ µ º:± » ¸ ² ãNµ º ��K Áuþ)H M H I F�[�ONT^J S�T^S:J P M S�V^O�O�S:H�Z1I M _ M Õ O&WXS:J F�HZ1[�OuS�T^F�J O�P Q RO�SbU.`O�H M P O�Ø:H F _ F�P P M S�V^O�J^Z1[ _ S:P O _&_ M dXJ F�WXS<F�H T�O�P Q S�T4`Z�U _ M P S<F;F�H P J F dXF�J
V1F _ F4Z1[�O�À J O�H F�P Z1J I OAÔ:Z1F�P O�J O�P I F�J M Õ F�Z1[�O M WXF M O�Á c F�H I O4À O�H F�Ó1S6H M H I F�[�O4V;RO�S
T^F�J [ M I F�O6F _ M [ M V^O�P Q RO�SmWXF M WXF M O�H
D M V1P _ Z M V^WXS�O�HNT^J�`S�T^J M O�H K ÓuH F V^WXS�V1S�F V1I O V1I S
T^S:H H `Þ dXF _ O.Ô:Z^O _ Ô:Z1F�J^Z1I M _ M Õ O&WXS:Ju[
S�dXF�J M WXF M O�H Á�È�[�ObS:Z1I J O�S�T^F�J O�P Q RO�S<T^F�J [ M I M W1O
T^F _ SNH M H I F�[�ObP S�V1H M H I FbV^O�O�H H S:P M O�P Q RO�SNObZ1[�O M WXF M O.WXFbZ1[�O�â O V1F _ ObP S:[áI F�Ö�I SNÔ:Z1F
O.H ZXT^S:J I F�Á�þNHuZ1I M _ M Õ O&WXS:J F�HuT^S�WXF�[*[
S�W M ã P O�J _ M dXJ F�[
F V1I F.F�H H F�I F�Ö�I SXÁ
ë �.² ·&° º:³ ¼½�¾³ ¸�·&°�µ ·&° µ ³ ± Á c F�H I O<À O�H F�Ó�S�H M H I F�[�O<T^J S�T^S:J P M S�V^ONO�S:HbZ1I M _ M Õ O&WXS:J F�H.WXZ^O�HS�T^F�J O�P Q RS:F�H Ø _ M YXO�J M WXF M O�HbF.O�Y�J ZXT�O�J M WXF M O�H.D V1Z1[�O;â O V1F _ ObT^J�`S�T^J M O�K Á
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ë ��æ�³�´ µ ³ ¼½&¾³ ¸ D T�O�J O�F _ M [ M V^O�J M WXF M O�H M J J F _ F d1O V1I F�H K Á c F�H I O.À O�H F�Ó�S�H M H I F�[�O�T^F�J [ M I F<OF _ M [ M V^O�P Q RO�SNF�J F�S:J WXF V^O�P Q RO�S4WXF M WXF M O�H Á
ì Ä ���$¯ �  C	
� ÁuÂ�F�J J O�[
F V1I O<WXF�H I M V^O&W1O4ONO d1O _ M O�JuZ1[}P S�V:â ZXV1I SAWXF<T^J S�T^S:H I O�H�O _ I F�J V^O�I M Ú
d1O�H Á�Ä!À F�J J O�[
F V1I ObF�H I J Z1I Z1J O�S<T^J S:P F�H H S�F�[>I J�×F�HuÀ O�H F�H Ø
í ��ä:² ° ± ° ºX» ³ ¼½�¾³ ¸4·&°�ä:² ¸ ä:¸ ± » ³ ± Á�È�[�OAT^J S�T^S:H I OAP S�V1H M H I F6V1Z1[�À S:J [
Z _ `O�J M S�Ô:Z1F M V1ÚP _ Z M Z1[}I F�Ö�I S
WXF�H P J M I M dXS�W1O<T^J S�T^S:H I O�ÓXF�H Ô:Z1F�[�O�H�F�T:S:Z�P S:[
F V1I `O�J M S:H Á<þNH.À S:J Ú
[
Z _ `O�J M S:H;WXFuT^J S�T^S:H I OuH�RO�S.Y�F�J O&WXS:H1T^J F d M O�[
F V1I FbOuZ1[�OuH F�H H�RO�S.À O�P F�Ú O�Ú À O�P F�P S:[
O�À F�J J O�[
F V1I O^Ä ���$¯ �  C	
� Á c O�À O�H F;WXF;O T^J F�H F V1I O�P Q RO�S:Ó O�H�T^J S�T^S:H I O�HXH�RO�SbP S _ S:P O&W1O�H
V1SAF�H T�O�P Q S�T4`Z�U _ M P SAF<F dXF V1I Z^O _ [
F V1I F _ M YXO&W1O�H.O<S:Z1I J O�HuT^J S�T^S:H I O�H Ó�F�Ö&T^J M [ M V^WXS
O _ I F�J V^O�I M d1O�HbS:ZAP S:[6T _ F�[
F V1I O�J M W1O&WXF�H Á

í �<² � å
ãN° ºX» ³ ¼½&¾³ ¸ ÁXþNHuZ1I M _ M Õ O&WXS:J F�HuT^S�WXF�['O�H H S:P M O�JuO�J Y�Z1[
F V1I S:HuO.Z1[�ObT^J S�T^S:H I O�ÁÈ�[}O�J Y�Z1[
F V1I S�P S�V1H M H I F<V1Z1['I F�Ö�I S M WXF V1I M ã P O&WXS6F�Ö&T _ M P M I O�[
F V1I FNP S:[
S4H F V^WXS
O.À O dXS:J�S:ZAP S�V1I J O<ObT^J S�T^S:H I O�Á

í ��æ�³�´ µ ³ ¼½&¾³ ¸ D S:J WXF V^O�P Q RO�SGWXF M WXF M O�H K ÁmÄ'À O�H F
WXF
O d1O _ M O�P Q RO�S�J F�P S:J J F6O�S�T^J F�F V1P ] M Ú[
F V1I S4WXF�Z1[�O�[�O�I J M Õ P S�V1H M WXF�J O V^WXSAO�HuW M dXF�J H O�H;T^J S�T^S:H I O�H;F�Z1[>P S�V:â ZXV1I S�WXF
P J M I `F�J M S:H Á�þNH�Z1I M _ M Õ O&WXS:J F�H Ó M V^W M d M WXZ^O _ [
F V1I F�Ó^P _ O�H H M ã P O�[�P O&W1O M V1I F�J H F�P P Q RO�SAWXF
Z1[�ObT^J S�T^S:H I O.F�Z1[*P J M I `F�J M S�P S:[
SNdXF�J W1O&WXF M J O�S:Z6À O _ H O�Á \ H I O.[�O�I J M Õ P S�V1I J M U1Z M
T�O�J O6Ô:Z1F�Ó1V1Z1[ÙT^J M [
F M J S�T�O�H H S:Ó�S�Y�J ZXT^S M WXF V1I M ã Ô:Z1F
Ô:Z1FAP J M I `F�J M S:H�H�RO�S�J F _ F�Ú
d1O V1I F�H Á c Z1['H F�Y�ZXV^WXS�T�O�H H S:Ó:S4Y�J ZXT^SNT^J S:P F&WXFNO�S4S:J WXF V^O�[
F V1I SAWXF<P J M I `F�J M S:H
H F�Y�ZXV^WXS4O�H Z^O M [6T^S:J I ×O V1P M O�Á

ÄNT^F�H O�JAWXF�S©H M H I F�[�O�a�� � � ÅmI F�JAH M WXS©À ZXV^W1O�[
F V1I O _ [
F V1I FGWXF�H F VX]^O&WXS�T�O�J O�I F�H I O�J
W M dXF�J H S:H�[
F�P O V M H [
S:H4WXF6H ZXT^S:J I F6WXF M V1I F�J O�P P Q RO�S:Ó�F _ FAÀ S M Z1[�WXS:HNT^J M [
F M J S:H�H M H I F�[�O�H4O
M V1P _ Z M J�O4V1S:P Q RO�S�WXFAÀ O�P M _ M I O�P Q RO�SXÁ
Ä�S
T^J S�T^S:J<I J�×F�HNÀ F�J J O�[
F V1I O�HNW M H I M V1I O�H ÓbÔ:Z1F4T^S�WXF�[�H F�J
Z1I M _ M Õ O&W1O�H M H S _ O&W1O�[
F V1I F
S:Z�F�[�H F&Ô:Zu×F V1P M O�Ó;S�H M H I F�[�O6Ý1F�Ö M U M _ M Õ O�OAF�H I J Z1I Z1J O�P Q RO�S _ `S:Y M P O
WXS:H�T^J S:P F�H H S:HuWXF�WXF�P M H�RO�SXÁ�È�[)T^S�V1I S�WXFbT�O�J I M P Z _ O�J M V1I F�J F�H H FbT�O�J ObF�H I O�W M H P Z1H H�RO�S�`F�Ô:Z1F�O
H F _ F�P P Q RO�SNWXFbÀ F�J J O�[
F V1I O�H^FuT^J S:Y�J F�H H�RO�S�T^S:J^À O�H F�H<`FuJ F&O _ M Õ O&W1O M [6T _ M P M I O�[
F V1I F�T^F _ SNY�J ZXT^S.F
V;RO�S<T^S:J�Z1[>À O�P M _ M I O&WXS:J Á1Æ�F�Y�ZXV^WXSNÆ�I F ã í ° »:³�´ ­ D e f�� � K Ó ßOb[
F&W M W1ONÔ:Z1FbSNF�H T�O�P Q S<T4`Z�U _ M P SNd1O M
ã P O V^WXS<T^J F�F V1P ] M WXS:Ó�O�Z1[
F V1I O.OuT^J F�H H�RO�S<T�O�J O�Ô:Z1FbSNY�J ZXT^S�T�O�H H FbT�O�J O�ObÀ O�H FbH F�Y�Z M V1I F�ÁXþ
T^J S:P F�H H S4WXF.V1F�Y�S:P M O�P Q RO�S4W1O�T�O�H H O�Y�F�[ ßO.À O�H F�H F�Y�Z M V1I F
`F�H M [6T _ M ã P O&WXS6F�[>T^J M [
F M J S _ Z1YXO�J
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T^F _ ObT^J F�H F V1P Q O�À O�P F�Ú O�Ú À O�P F;F�Ó�F�[>H F�Y�ZXV^WXS _ Z1YXO�J Ó T^F _ O�À O�[ M _ M O�J M W1O&WXF<WXS:H;Z1I M _ M Õ O&WXS:J F�HuP S:[
S�a�� � � Å�Á
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Ã � ��¬���Æ0ä ­  C	 Ä ­ `FAZ1[�H M H I F�[�O
WXFAH ZXT^S:J I FAP S:[6T^Z1I O�P M S�V^O _ OAJ F�ZXV M RS:F�H4WXF�H F VXdXS _ d M WXS�V^O
ÈNV M dXF�J H M W1O&WXF.WXS<Ä�J M Õ S�V^O.D c ZXV^O�[�O�í�F�J ° »�³�´ ­ Ó�e f�� � Û c ZXV^O�[�O�í�F�J ° »�³�´ ­ Ó:e f&f:e Û c ZXV^O�[�O�í�F�J
° »�³�´ ­ Ó<e f&f&Ü&Û�®4F�J V M I F�J ° ».³�´ ­ Ó<e f&f&à&K Á)þ�H M H I F�[�O�Ã � ��¬���Æ0ä ­  C	 Ä ­ `F�P S�V1H I M I Z�`Þ WXS©T^S:J4Z1[
d1O�H I S.P S�V:â ZXV1I S<WXFuÀ F�J J O�[
F V1I O�H^Ô:Z1F;H ZXT^S:J I O�[)I O V1I S M V1I F�J O�P P Q RS:F�H^I F�[6T^S:Ú M Y�Z^O _ T _ S:P O _ Ú M Y�Z^O _
P S:[
S�I F�[6T^S:Ú W M À F�J F V1I F�T _ S:P O _ Ú W M À F�J F V1I F�Á1þqH M H I F�[�O
`F�À ZXV^W1O�[
F V1I O _ [
F V1I F.S:J M F V1I O&WXSNT�O�J O
Y�J O V^WXF�H�Y�J ZXT^S:H;D Ü�±.F�H I O�P Q RS:F�H;WXF�I J O U^O _ ]1S<P S:[*WXZ^O�H^T^F�H H S�O�H�T^S:J^F�H I O�P Q RO�S:K Á�þ©P S�V:â ZXV1I SNWXF
À F�J J O�[
F V1I O�H;O�S4W M H T^S:JuWXS�Y�J ZXT^S<T^S�WXF.H F�J;O�Y�J F�YXO&WXS<V^O�H;H F�Y�Z M V1I F�HuP O�I F�Y�S:J M O�H Ø

ö§÷ ° ² ³ ¼½�¾³ ¸�·&°Xµ ·&° µ ³ ± Á�Å V1I F�Y�J OuÀ F�J J O�[
F V1I O�HXF�H I J Z1I Z1J O&W1O�H�WXFuH S _ M P M I O�P Q RO�S:Ó�WXF�I O _ ]1FbFbWXF U^O�I F
WXF M WXF M O�H Á
ö �.² � ³ º�µ ¶ ³ ¼½&¾³ ¸N·&°.µ ·&° µ ³ ± ÁAÅ V1P _ Z M À F�J J O�[
F V1I O�H.WXF4S:J YXO V M Õ O�P Q RO�S:Ó^P S�V1H S _ M W1O�P Q RO�S
F4F&W M P Q RO�S
F�[*Y�J ZXT^S�WXF M WXF M O�H Á1È�[�O<WXF�H I O�HuÀ F�J J O�[
F V1I O�H;Z1I M _ M Õ O�O�I `F�P V M P ONWXF.À O�P M _ M I O�P Q RO�SKø ÷ ¯
O T^J F�H F V1I O&W1ObV^O.Æ�F�P P Q RO�SNÜ:Á ±�Á Ü:Á e&Á
ö �.² ·&° º:³ ¼½&¾³ ¸;·&°Xµ ·&° µ ³ ± ÁXÅ V1I F�Y�J O;À F�J J O�[
F V1I O�H^WXFudXS:I O�P Q RO�S:Ó�O d1O _ M O�P Q RO�SNWXFbO _ I F�J V^O�I M d1O�HuD T^S:J
P J M I `F�J M S:H K Ó�Ô:Z1F�H I M S�V.`O�J M S4F.WXF ã V M P Q RO�S4WXF.J F _ O�P Q RS:F�H;F V1I J F M WXF M O�H Á

Ç:O _ P S:[
S.V1S<a�� � � Å�Ó�Ã � ��¬���Æ0ä ­  C	 Ä ­ T^F�J [ M I FbOuP S:[AU M V^O�P Q RO�S<WXFbÀ F�J J O�[
F V1I O�H1F�[áÔ:Z^O _ Ú
Ô:Z1F�J�S:J WXF�[�Á�Ã � ��¬���Æ0ä ­  C	 Ä ­ J F&Ô:Z1F�J�ObT^J F�H F V1P Q O.WXF.Z1[>S:Z1Ó&F dXF V1I Z^O _ [
F V1I F�Ó�WXS M HbÀ O�P M _ M I O�Ú
WXS:J F�H Ó _ M W1O V^WXS6P S:['S:HbT�O�J�×O�[
F�I J S:HbH S:P M O M H.F<I `F�P V M P S:H.WXSAÀ ZXV1P M S�V^O�[
F V1I S6WXSAH M H I F�[�O�Ábþ
À O�P M _ M I O&WXS:J.T�O�J I M P M T�O�V^O�H<J F�ZXV M RS:F�H Ó1H F _ F�P P M S�V^O V^WXS�O�H<À F�J J O�[
F V1I O�H�[�O M HNO T^J S�T^J M O&W1O�HNO�S
S&U:â F�P I M dXSNW1OuJ F�ZXV M RO�S<FbO T^S M O V^WXS<S<Y�J ZXT^SbV^O;T^J S:Y�J F�H H�RO�S�T^F _ O�H^À O�H F�H�WXF�WXF�H F VXdXS _ d M [
F V1I S
WXF M WXF M O�H Á \ H I O�I O�J F�À ONF�Ö M Y�FNZ1['T _ O V1F&O�[
F V1I SAT^J:`F d M SXÁ.þáH Z1P F�H H S
WXF�Z1[�ONJ F�ZXV M RO�SAP S:[
Ã � ��¬���Æ0ä ­  C	 Ä ­ WXF T^F V^WXF�À ZXV^W1O�[
F V1I O _ [
F V1I F<WXSNT�O T^F _ WXS�À O�P M _ M I O&WXS:J Á
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Æ&Ä�EGEó`F.Z1[*H M H I F�[�ONWXF<H ZXT^S:J I F<O<J F�ZXV M RS:F�HuÀ O�P F�Ú O�Ú À O�P F.WXF�H F VXdXS _ d M WXS4V^O.ÈNV M dXF�J H M W1O&WXF
WXSAE M VXV1F�H S:I O4D ® M _ I Õ4° »X³�´ ­ ÓXe f&f:e Û LNM P í�H S�V ° »X³�´ ­ Ó1e f&f&Ü&Û L F�Æ:O V1P I M H ° »X³�´ ­ Ó1e f&f&à&K Á;þ�H M H I F�[�O
H ZXT^S:J I OAT^F&Ô:Z1F V^O�H�J F�ZXV M RS:F�HAD à
O�e g6T^F�H H S�O�H K�F M V1I F�Y�J O6Z1[�P S�V:â ZXV1I SGWXF6F&Ô:Z M T�O�[
F V1I S
W M dXF�J H S©D F�H I O�P Q RS:F�H6WXF�I J O U^O _ ]1S:ÓuT^J S�â F�P I S:J4WXF
d^`Þ WXF�SmF�[
S&U M _ M `O�J M S©WXF&W M P O&WXS:KNF
H F�J d M P Q S:H
P S:[6T^Z1I O�P M S�V^O M H Á
Ä�S�P S�V1I J:`O�J M S6WXS:HbH M H I F�[�O�H.O T^J F�H F V1I O&WXS:H�O V1I F�J M S:J [
F V1I F�Ó�Ô:Z1F.À O�P M _ M I O�[�O<I S:[�O&W1ONWXF

WXF�P M H�RO�S
F�[}Y�J ZXT^S:ÓXSAH M H I F�[�O4Æ&Ä�EGE�T^J S�d M WXF V1P M OAO T^F V^O�H�Z1[�P S�V:â ZXV1I S
WXF�H F�J d M P Q S:H<WXF
[�O V M T^Z _ O�P Q RO�SNWXF�W1O&WXS:HuO�S:H�T�O�J I M P M T�O V1I F�H�V^ObJ F�ZXV M RO�SXÁ�þNZ1I J S<À O�P I S:J�W M H I M V1I M dXSG`F�Ô:Z1FbF�H I F�H
H F�J d M P Q S:H�H�RO�S�Z1I M _ M Õ O&WXS:H M V^W M d M WXZ^O _ [
F V1I F�Á�Å H I S�H M Y:V M ã P O�Ô:Z1F�Ó^T^S:J<F�Ö�F�[6T _ S:ÓuÔ:Z^O V^WXS�S
Y�J ZXT^S�T^J S:P F&WXF�ObZ1[�O�W M H P Z1H H�RO�S�WXF M WXF M O�H Ó&Z1[>WXS:H;H F�Z1H�[
F�[AU1J S:H1T^S�WXF�Ó�F�[áH M [
Z _ I ×O V1F�S:Ó
F�H I O�JuO M V1I J S�WXZ Õ&M J;V1S�d1O�H M WXF M O�HbV1S4H M H I F�[�O�Á�þNHbH F�J d M P Q S:HbJ F _ O�P M S�V^O&WXS:H�P S:[}O.I S:[�O&W1ONWXF
WXF�P M H�RO�S4H�RO�S�O�Y�J ZXT�O&WXS:H;F�[*I J�×F�H;P O�I F�Y�S:J M O�H Ø

ü �u° ¼ ¸ ´ �&³
·&°Nµ ·&° µ ³ ± ý ·&° ¹ ³�» ° Á ¿ S:H H M U M _ M I O�[óO
J F�P S _ ]^O�WXF�O�H H ZXV1I S:H Ó M WXF M O�H ÓuT^J S&U _ F�[�O�H Ó
P J M I `F�J M S:H Ó�P O�Z1H O�H Ó�O _ I F�J V^O�I M d1O�H Ó&T^J F�H H ZXT^S:H I S:H Ó&F�H I J O�I `F�Y M O�HuS:Z6H S _ Z1P Q RS:F�H Á
ü ��æ�³�´ µ ³ ¼½&¾³ ¸6·&°Nµ ·&° µ ³ ± Á ¿ S:H H M U M _ M I O�[óO�O d1O _ M O�P Q RO�SmW1O�HAZXV M W1O&WXF�H6J F�À F�J M W1O�HAO�P M [�O�ÁqÄ
O d1O _ M O�P Q RO�SNT^S�WXF.H F�J�J F&O _ M Õ O&W1O.T^S:J;O�I J M U1Z M P Q RO�S4WXF�T^F�H S:H Ó&P _ O�H H M ã P O�P Q RO�S:Ó&S:J WXF V^O�P Q RO�S�S:Z
dXS:I O�P Q RO�SXÁ
ü ��ä:¸ µ ¸?þ³;·&° ¼ µ ±&¾³ ¸ Á ¿ S:H H M U M _ M I O�[*O;d M H Z^O _ M Õ O�P Q RO�S.FbO V.`O _ M H FbWXS:H�J F�H Z _ I O&WXS:H�S&U1I M WXS:H;O�P M [�O�Á

Ä©F�H I J Z1I Z1J O�P Q RO�SNWXS:H^T^J S:P F�H H S:H;WXF�WXF�P M H�RO�SNF�[)À O�H F�H<`F;T^S:H H `Þ dXF _ O�I J O d�`F�H�W1ObP S:[AU M V^O�P Q RO�S
WXS:H
H F�J d M P Q S:H�O�P M [�O M V^W M P O&WXS:H Á�Å H I S©H M Y:V M ã P OmÔ:Z1FGO�F�H I J Z1I Z1J O�P Q RO�S>`F�Z1[�O�S�T^P Q RO�S©Ô:Z1F
T^S�WXF�â4S:Z�V;RO�Sgâ4H F�JbI S:[�O&W1O�T^F _ S6Y�J ZXT^SXÁ�Ä)T^J S:Y�J F�H H�RO�S4T^S:JbÀ O�H F�H.WXF T^F V^WXF�H F�[6T^J F�WXF
O�P I S:H M V^W M d M WXZ^O M H Ó�T^S M H Ó�T^S:JuF�Ö�F�[6T _ S:Ó&T�O�J O.H F�T�O�H H O�JbW1O.J F�P S _ ]^O ßONO d1O _ M O�P Q RO�S4WXF M WXF M O�H6`F
V1F�P F�H H�`O�J M S
Ô:Z1F4O _ Y�Z1[�Z1I M _ M Õ O&WXS:J<WXS
H M H I F�[�O�F�Ö�F�P Z1I FNZ1[�H F�J d M P Q S
WXF4O d1O _ M O�P Q RO�SXÁ L F�H I F�H
À O�P I S:H^H Z1J Y�FuOuS&U1H F�J d1O�P Q RO�S<WXF�® M _ I Õ�° »&³�´ ­ D e f&f:e K:WXFbÔ:Z1FbObO�Z1H&×F V1P M ObWXFuZ1[)À O�P M _ M I O&WXS:J^F�Ö M Y�F
Z1[*T^J S:P F�H H S4WXFNO T^J F V^W M Õ O�Y�F�[
Ó:Ô:Z1F�JuWXS4À ZXV1P M S�V^O�[
F V1I SAWXS:H.W M dXF�J H S:HbH F�J d M P Q S:HbÔ:Z1F�JuW1O
H Z^O<O T _ M P O�P Q RO�S:Ó&T^S:J^T�O�J I F.WXS:HuZ1I M _ M Õ O&WXS:J F�H�WXF�H I F.H M H I F�[�O�Á
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L S:H;H M H I F�[�O�H�O&Ô:Z M O T^J F�H F V1I O&WXS:H;T^S�WXF�Ú H F.F�Ö�I J O M J;O�H;H F�Y�Z M V1I F�HuS&U1H F�J d1O�P Q RS:F�H Ø
È�[�Æ�Æ�Å L Ã�WXF dXF�T^J S�d M WXF V1P M O�J
W M dXF�J H O�H6À S:J [�O�H6WXF�F�H I J Z1I Z1J O�P Q RO�S�F�[�À O�H F�H
WXS:H�T^J S:P F�H H S:HAWXF
WXF�P M H�RO�S:ÓbP O&W1O
Z1[�O
O T _ M P O V^WXSmZ1[�O6I `F�P V M P O
F�H T^F�P�`Þ ã P O
WXF
À O�P M _ M I O�P Q RO�S:Ó1O�S M VXd�`F�H<WXF<T^J S�d M WXF V1P M O�J�H F�J d M P Q S:H�Y�F V.`F�J M P S:H Á�Ä M V1P _ Z1H�RO�S
WXF�Z1[
À O�P M _ M I O&WXS:J;]1Z1[�O V1S4O�Z1[
F V1I O.O�À ZXV1P M S�V^O _ M W1O&WXF�WXS�Æ�Æ�Å L Ã�Á

�1Q ÿ�� ��� 	 " 	 � ��
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abS:[
S6J F�À F�J M WXS6O V1I F�J M S:J [
F V1I F�Ó1O�H�F�H I J Z1I Z1J O�H�F�O�P I M d M W1O&WXF�HNS:J YXO V M Õ O�P M S�V^O M H.P S�V1H I M I Z1F�[
Z1[�À O�P I S:J�O&W M P M S�V^O _ O6I F�JNF�[�P S�V1I O6V^O6I S:[�O&W1O�WXF�WXF�P M H�RO�SGF�[�Y�J ZXT^SXÁ L S:H4W M dXF�J H S:H
H M H I F�[�O�HuO�I `F.O�SN[
S:[
F V1I SNJ F�À F�J F V1P M O&WXS:H^T^F _ S�O�Z1I S:J Ó�T^S�WXF�[
Ú H FbF�Ö�I J O M J^I J�×F�H;[
F�I S�WXS _ S:Y M O�H
WXF M V1I F�Y�J O�P Q RO�S�WXF.Æ�Æ�Å L Ã�V^O�HuS:J YXO V M Õ O�P Q RS:F�H Ø

� �N» ² ³ æ�Â° ±A·&°�± ³�´ ³ ±A·&°�·&° ¼ µ ±&¾³ ¸ Á>ÂXO dXS:J F�P F�[ T^J S:P F&W M [
F V1I S:H M V1À S:J [�O M HAFGO�F ã P M ×F V1P M O
WXS:HAT^J S:P F�H H S:H
WXFGWXF�P M H�RO�SXÁ c S�F V1I O V1I S:Ó<O�H Z^OGO�H H M [ M _ O�P Q RO�SmT^F _ O�H6S:J YXO V M Õ O�P Q RS:F�H
`FAJ F&WXZ Õ&M W1O6T^S M H�S:HNT^J S:P F�H H S:H ã P O�[�P S�V ã V^O&WXS:HAO6Z1[�OAZXV M W1O&WXF
S:J YXO V M Õ O�P M S�V^O _ Á
\ Ö�F�[6T _ S:H ØNa�� � � Å
D Æ�I F ã í ° »�³�´ ­ Óue f�� � K Ó1Ã � ��¬���Æ0ä ­  C	 Ä ­ D c ZXV^O�[�O�í�F�J ° »�³�´ ­ Ó;e f&f:e K Ó
Æ&Ä�EGE�D LNM P í�H S�V ° »:³�´ ­ Ó�e f&f&Ü&K Á
� �N» ² ³ æ�Â° ±N·&°.³ ä�´ µ ¼ ³ ¼½�¾¸ ° ±N·&°<·&° ¼ µ ±&¾³ ¸ ÁmabS�V1I J M U1Z1F�[�T�O�J OAZ1[�O6[�O M S:J�O�H H M [ M _ O�P Q RO�S
T^F _ O�H
S:J YXO V M Õ O�P Q RS:F�H Á.ÂXO dXS:J F�P F�[�O�H.F�H I J O�I `F�Y M O�H.WXF�I J O U^O _ ]1S6F�[}Y�J ZXT^S4F4WXF�H P F V1I J O _ M Õ O�[
O M V1À S:J [�O�P Q RO�SNF�H I J O�I `F�Y M P O�Ó�T^S M H;S:H;T^J S:P F�H H S:HuWXF.WXF�P M H�RO�SNT^S�WXF�[*H F�J;WXF�H F V1P O&WXF&O&WXS:H
F�[�W M dXF�J H O�HAZXV M W1O&WXF�HAS:J YXO V M Õ O�P M S�V^O M H Á \ Ö�F�[6T _ S:H Ø � Å ³1Å ÆmD K;F M V ¯'\1_ _ M H Ó<e f&f:e K Ó
Æ \1¿ Å ÄáD ®AO&O�í�F ¯ Ç M _ H S�V1Ó�e f&f&Ü&K Ó L þNÉ ¿ ®4Å c D ®AO&O�í�F ° »�³�´ ­ Ó:e f&f�±�K Á
� �N» ² ³ æ�Â° ±u·&°�± µ ± » ° ã<³ ±u¸ ² � ³ º�µ ¶ ³ ¼ µ ¸ º:³ µ ± Á;EmO�Ö M [ M Õ O�[}O<O�H H M [ M _ O�P Q RO�SNT^F _ O�HbS:J YXO V M Õ O�P Q RS:F�H Á
þNH;T^J S:P F�H H S:H�WXF<WXF�P M H�RO�S4F�[*Y�J ZXT^SNH ZXT^S:J I O&WXS:HbP S:[6T^Z1I O�P M S�V^O _ [
F V1I FNH�RO�S M V1I F�Y�J O�Ú
WXS:H<P S:[ÙS:H<J F�H I O V1I F�H.T^J S:P F�H H S:HNW1O�H<S:J YXO V M Õ O�P Q RS:F�H Ó1Y�F�J O V^WXS6H M V1F�J Y M O�H<F4I J O Õ F V^WXS
[�O M H�[
F�[AU1J S:H.W1ONS:J YXO V M Õ O�P Q RO�S4T�O�J O�O<I S:[�O&W1O4WXF�WXF�P M H�RO�SXÁ \ Ö�F�[6T _ S:H ØuÅ ¯\Ã � � Ä � Ú
 j® � ¯ É 	 ¯\­ D EmO _ S�V1F ° »X³�´ ­ Ó1e f�� � K Ó:Ç6Ð 	 a���� ���6® ¯µ�S  � � D Â _ S:J F�H ° »1³�´ ­ Ó1e f����&K Ó:a�� ¯µ��	
� Ú
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� D ª O T _ O V ° »1³�´ ­ Ó1e f&f:e K Ó�È�Ç1È�abÆAD Ä�Y�S:H I M V MX° »1³�´ ­ Ó1e f&f�±�K^F<Ã�³�Ç D \1_ _ M H
¯ ÇGO M V1F�J Ó�e f&f�±�K Á
þ.U1H F�J d1O�Ú H F�O�H H M ['Ô:Z1F�Ø
Ä M V1I F�Y�J O�P Q RO�S4WXF.Æ�Æ�Å L Ã©P S:[*S:Z1I J S:HuH M H I F�[�O�HuS:J YXO V M Õ O�P M S�V^O M H�O�Z1[
F V1I O.O.H Z^O
O�H H M [ M _ O�P Q RO�S<T^F _ O�HuS:J YXO V M Õ O�P Q RS:F�H Á

�1Q � �
� "�Ú����	 �
Â�S M O V^O _ M H O&WXS�F�[}T^S:J [
F V1S:JbS
P S�V1P F M I S�WXF�H ZXT^S:J I F4WXF M V1I F�J O�P P Q RO�SXÁ \ [�T^J M [
F M J S _ Z1YXO�J Ó
P S�V1H M WXF�J S:Z1Ú H F�O.T�O�J I M _ ]^O�WXF M V1À S:J [�O�P Q RO�S:Ó:Z1['I�`S�T M P S
Ô:Z1FNO U1J O V1Y�F<Ô:Z1F�H I RS:F�H�WXF�O�J Ô:Z M I F�P Ú
I Z1J O�Ó�P S:F�J�×F V1P M O�FNS:J YXO V M Õ O�P Q RO�S6WXF4W1O&WXS:H Á L FNH F�Y�Z M W1O�ÓXÀ S:J O�[}O V^O _ M H O&W1O�HNW M dXF�J H O�H<O _ I F�J Ú
V^O�I M d1O�HbWXF�P S�V1I J S _ S4W1O M V1I F�J O�P P Q RO�SXØ�P S�V1À F�J�×F V1P M O�Ó�H F�[ M Ú À S:J [�O _ Ó�O�J Y�Z1[
F V1I O�P Q RO�S:Ó _ M V1Y�Z�`Þ H I M P S
FNÀ S:J [�O _ ÁbÄ>O V.`O _ M H F4WXS6H ZXT^S:J I F�WXF M V1I F�J O�P P Q RO�SAÀ S M P S�V1P _ Z�`Þ W1O4P S:[}S6F�H I Z^WXS
W1O M V1I F�J À O�P F
T^F�H H S�O�Ú [q`O&Ô:Z M V^O�Ó:P S:[6T^J F�F V^WXF V^WXS4S:Hb[
F�P O V M H [
S:H.WXF<[
S�V M I S:J M Õ O�P Q RO�S:Ó:F�H T�O�P Q S:HuT4`Z�U _ M P S:H
FuT^J M d1O&WXS:H ÁXþ!WXF�H F VX]1S�WXF�Æ�Æ�Å L Ã M V1P _ Z M V;RO�SNHX`SNS<H ZXT^S:J I F.WXF M V1I F�J O�P P Q RO�SN[�O�H M Y�Z^O _ [
F V1I F
O6À O�P M _ M I O�P Q RO�SmWXS:H�T^J S:P F�H H S:H4WXF�WXF�P M H�RO�SGF
O6H Z^O�O�H H M [ M _ O�P Q RO�S�T^F _ O�H�S:J YXO V M Õ O�P Q RS:F�H Á \ H I F
P O T;`Þ I Z _ S4À S M P S�V1P _ Z�`Þ WXSAP S:['O.O V.`O _ M H F<WXF�H I F�HbWXS M HbI F�[�O�H Á

� � ��� �
þ M V1I F�J F�H H F�WXS4O�Z1I S:J1T^F _ S:H;H M H I F�[�O�HbWXF M V1I F�J À O�P FbT^F�H H S�O�Ú [q`O&Ô:Z M V^ObH Z1J Y M Z6WXF.O�P I M d M W1O&WXF�H
J F _ O�P M S�V^O&W1O�HXP S:[�O�H Z^O�I F�H F;WXF�[
F�H I J O&WXS.D ÄNV1I ZXV1F�H Ó�e f&f:e K Á \ Ö&T^F�J M ×F V1P M O�HXH S&U1J F;O�F dXS _ Z1P Q RO�S
W1O�H M V1I F�J À O�P F�H�T^F�H H S�O�Ú [q`O&Ô:Z M V^O�[
S�V1S:Ú Z1I M _ M Õ O&WXS:J:T�O�J O�[
Z _ I M Ú Z1I M _ M Õ O&WXS:J�F V1P S�V1I J O�[
Ú H F;WXS:Ú
P Z1[
F V1I O&W1O�H;V1S:HuO�J I M Y�S:H\D \ Ö�I F V^W M V1Y4I ]1FbÈ�H F�J�Å V1I F�J À O�P FbI SNI ]1F�EGZ _ I M Z1H F�J \ VXd M J S�V1[
F V1I E�Ó
¿ Á ÄNV1I ZXV1F�H Ó c Á�Ã<Z M [�O�J RO�F�HbF�KbÁ c ZXV1F�H Ó "�å�² ¸ ä:° ³ º]��¸ º � ° ² ° º�¼ °u¸ ºg��¸ ã�ä�åX» ° ²1��åiäCä:¸ ² » ° ·���¸ ¸ °
ä:° ² ³�» µ æ&° ` ¸ ² è�� "��µ�
� `	� 
�� 
 Á��µ�
� ` �N° æ&° ´ ¸ ä:° ² ± ` ¸ ² è ± ��¸ ä Ó ¿ Z�U _ M P O&WXS4V1S � _ � � _ ����åX´ ´ ° » µ º Ó
Ä<U1J M _ WXF�e f&f&Ü&Û:FuD Ä LNM H I J M U1Z1I F&W
EGS�WXF _ O V^WAÄ�J P ] M I F�P I Z1J FNÀ S:J;Å V1I F�J O�P I M dXF<abS:S�T^F�J O�I M S�V6E�Ó
¿ Á ÄNV1I ZXV1F�H^F c Á Ã<Z M [�O�J RO�F�H Ó Â^² ¸ ¼ ° ° ·&µ º � ±�¸ � » ��°��:» � ` ¸ ² è ± ��¸ ä<¸ º�Î�åX» å�² °X¯ ² ° º�·�±�¸ � �Nµ ± » ² µ ¹ åX» ° ·
��¸ ã�ä�åX» µ º � ��Ê�± » ° ã<± Ó^É M H U1S�O�Ó�Æ�F�I F�[AU1J S�WXF
e f&f&à:ÁAþ*F�H I Z^WXS�WXS
T�O T^F _ W1O4[
S�V M I S:J M Õ O�P Q RO�S
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V1S:HuH M H I F�[�O�HuP S:S�T^F�J O�I M dXS:HuJ F�H Z _ I S:Z
W1O.P S:S�T^F�J O�P Q RO�SNP S:[*S L S:Z1I S:J�Â�J O V Õ.¿ F V Õ Ó V^O<O _ I Z1J O
³1S _ H F M J S�WXF ¿ `S:H Ú Ã<J O&WXZ^O�P Q RO�S \ K;abÅ EóV1SGÅ c4\ Æ�abÓ;F
S \ V1Y�F VX]1F M J SGEmO V1Z1F _ Â�S�V1H F�P O�ÓbWXS
Å c4\ Æ�abÓ�V1S�WXF�H F VX]1S4WXSNH M H I F�[�O�Â ���
	 Ç ���
� ÁXþNH;J F�H Z _ I O&WXS:HbWXF�H I O�P S:S�T^F�J O�P Q RO�SNF V1P S�V1I J O�[
Ú
H FNWXS:P Z1[
F V1I O&WXS:H�V1SAO�J I M Y�SÊD�Â�F�F&W:U^O�P í M V�abS:[6T^Z1I F�JuÆ�ZXT1T^S:J I F&W
abS:S�T^F�J O�I M S�V�Æ&ìXH I F�[
H Ø
\ Ö:O�[6T _ F�S:À;I ]1FNÈ�H F�J�Å V1I F�J À O�P F L F�H M Y:V�À S:J�O�Ç:O _ í�Ú É M í�F�Ç�S:S _ E�Ó1Â&Á ¿ F V Õ Ó ¿ Á&ÄNV1I ZXV1F�H.F�E�Á
Â�S�V1H F�P O�Ó�� � » �.�:¼ �&³ ° ² ·&µ º � _ ºX» ° ² º:³�» µ ¸ º:³�´ ` ¸ ² è ± ��¸ ä�Á��N° ± µ � º6¸ � ��¸ ã�ä�åX» ° ²���åiäCä:¸ ² » ° ·.��¸ ¸ ä:° ² ³ °
» µ æ&° ` ¸ ² è4³ º�· � ² ¸ åiä�çb³ ² °���Ê�± » ° ã<± Ó�Æ�P ]^O�F�J W M V1Y�Ó�Ä�Z1H I J M O�Ó�� ZXVX]1S�WXF�e f&f&à:Á�Ä}O V.`O _ M H F
WXS
H ZXT^S:J I F�WXF M V1I F�J O�P P Q RO�S6À S M J F&O _ M Õ O&W1ONV1SG×O�[AU M I S
WXS4T^J S�â F�P I S ����������������¯ Á ¿ O�J I F�H.WXF�H I O
O V.`O _ M H F6À S:J O�[�T^Z�U _ M P O&W1O�HNV1SGO�J I M Y�S
D�EGZ _ I M Z1H F�JNÅ V1I F�J À O�P F L F�H M Y:V M V�abÆ�a�Ç�Æ&ìXH I F�[
H E�Ó
¿ Á:ÄNV1I ZXV1F�HNF c ÁXÃ<Z M [�O�J RO�F�H Ó "��5Â�� _ ¯x�X³ ± µ ¼��u° ± ° ³ ² ¼ �RÂ^² ¸ � ° ¼ »�������� Áµ�1² ¸ ³ ·&¼ ³ ± »��1¸ ´ å
ãN° ����Á
��Ê�± » ° ã<±µ"1º � µ º�° ° ² µ º � ���&³ ä�» ° ² ����Á���¸ ¸ ä:° ² ³�» µ æ&° ` ¸ ² è µ º ��Ó�D �u° � ° ² ° ° · K ÓXe f&f�±�Á�Ä)W M H P Z1H H�RO�S4H S&U1J F
À O�P M _ M I O�P Q RO�SNF�O�H H M [ M _ O�P Q RO�SNH Z1J Y�F�W1O.O�P I M d M W1O&WXF<WXS�O�Z1I S:J^V1S<T^J S�â F�P I S ������!�"���¯
��� D e f&f&g&K Á
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Ä©O T^J S:Ö M [�O�P Q RO�S�H F�Y�Z M W1O�V1F�H I O;I F�H F�T�O�J O�S.WXF�H F VXdXS _ d M [
F V1I SNWXF;Z1[�Æ�Æ�Å L Ã�T�O�H H O�T^S:JXZ1[�O
WXF�P S:[6T^S:H M P Q RO�SNF�[>I J�×F�H;P S:[6T^S�V1F V1I F�HuW M H I M V1I S:H Ó�P S�V1H I M I Z�`Þ WXS:HbT^F _ SNH ZXT^S:J I F.WXF M V1I F�J O�P P Q RO�S:Ó
À O�P M _ M I O�P Q RO�S�WXF�T^J S:P F�H H S:HNWXFAWXF�P M H�RO�S�F�[ÙY�J ZXT^S6F4O�H H M [ M _ O�P Q RO�S6T^F _ O�H<S:J YXO V M Õ O�P Q RS:F�H Á \ H I F
P O T;`Þ I Z _ S
`FuWXF&W M P O&WXSNOuO T^J F�H F V1I O�J�F�[!T^S:J [
F V1S:JXSbT^J M [
F M J S<WXF�H I F�H1P S:[6T^S�V1F V1I F�H Ø�H ZXT^S:J I F
WXF M V1I F�J O�P P Q RO�SXÁ

þ P O T;`Þ I Z _ S*F V1P S�V1I J O�Ú H F!F�H I J Z1I Z1J O&WXS*WXS*H F�Y�Z M V1I F�[
S�WXSXÁ \ [jT^J M [
F M J S _ Z1YXO�J Ó
M WXF V1I M ã P O�[
Ú H FGS:H6S&U:â F�P I M dXS:H
Ô:Z1F�Y�Z M O�J O�[�S©O�Z1I S:J4V^O�J F&O _ M Õ O�P Q RO�S©WXS�P S:[6T^S�V1F V1I FGWXF
H ZXT^S:J I F�WXF M V1I F�J O�P P Q RO�S6WXS6Æ�Æ�Å L Ã�Á�Ä�H.WXZ^O�H�H F�P P Q RS:F�H�H F�Y�Z M V1I F�H.WXF�H P J F dXF�[ M V1I F�Y�J O _ [
F V1I F
F�H I F�P S:[6T^S�V1F V1I F�Ó^F V1P S�V1I J O V^WXS:Ú H F�Z1[�O�H F�P P Q RO�S6P F V1I J O&W1ONV^O�H.T^J S�T^J M F&W1O&WXF�H<Y�F V.`F�J M P O�H.F
S:Z1I J ONV1S:H<S&U:â F�P I S:H<Ô:Z1FNS
P S�V1H I M I Z1F�[�Á \ [ÙH F�Y�Z M W1O�Ó^O T^J F�H F V1I O�[
Ú H FNF�Ö�F�[6T _ S:H.P _ O�J M ã P O�Ú
WXS:J F�HbW1O�HuÀ ZXV1P M S�V^O _ M W1O&WXF�H�O�I J M U1Z�`Þ W1O�HbO.F�H I F�P S:[6T^S�V1F V1I F�Á�ÄNT^J F�H F V1I O�[
Ú H F�O M V^W1ONO _ Y�ZXV1H
T^S:J [
F V1S:J F�H�WXFNJ F&O _ M Õ O�P Q RO�SXÁ c S ã V^O _ WXSAP O T;`Þ I Z _ S
O�À F�J F�Ú H F<ONÀ ZXV1P M S�V^O _ M W1O&WXF4WXS6H M H I F�[�O�Ó
V^O�`S�T^I M P O�Ó M V M P M O _ [
F V1I F�W M H P Z1I M W1O�Ó�W1O M V1I F�J O�P P Q RO�SNF�[*Y�J ZXT^SXÁ

� e
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c OuJ F&O _ M Õ O�P Q RO�S<WXS<P S:[6T^S�V1F V1I FbWXFuH ZXT^S:J I F�WXF M V1I F�J O�P P Q RO�S<WXFbZ1[)Æ�Æ�Å L Ã)`F;À ZXV^W1O�[
F V1I O _ I F�J
F�[}P S�V1I O�Ô:Z1F�O M V1I F�J O�P P Q RO�S6F�['Y�J ZXT^Sm`F<Z1[}T^J S:P F�H H SAH S:P M O _ Á \ H I FNT^J S:P F�H H SAP O�J O�P I F�J M Õ O�Ú
H F.T^F _ O.P S:Ú T^J F�H F V1P Q O�Ó M V1I F�J WXF T^F V^W;×F V1P M O�Ó�P S:S�T^F�J O�I M d M W1O&WXF�Ó�P S:F�H�RO�S4F<W M [
F V1H�RO�S6WXS4Y�J ZXT^SXÁ
�NZ^O V^WXS�H F.H ZXT^S:J I O�Z1[>T^J S:P F�H H SNH S:P M O _ O�I J O d�`F�HuWXF.Z1[*[
F M SNI F�P V1S _ `S:Y M P S:Ó:H Z1J Y�F.ObV1F�P F�H Ú
H M W1O&WXF4WXFN[�O V1I F�J�O�W M [
F V1H�RO�S6H S:P M O _ W1O M V1I F�J O�P P Q RO�SAF�[}Y�J ZXT^S�V1SAP S�V1I F�Ö�I S6I F�P V1S _ `S:Y M P SXÁ
\ H I F6`FbSNJ F&Ô:Z M H M I S4Ô:Z1Fb[
S:I M d1O�S�WXF�H F VXdXS _ d M [
F V1I S4WXF�[
S�WXF _ S:H Ó:O T^J S:Ö M [�O�P Q RS:F�H Ó�À ZXV1P M S�V^O�Ú
_ M W1O&WXF�H Ó:I `F�P V M P O�HuS:Z6[
F�P O V M H [
S:HuF�[6T^J F�Y�Z1F�H^V1S�H ZXT^S:J I F<WXF M V1I F�J O�P P Q RO�SXÁ
þqP S�V:â ZXV1I S�WXF.I F�P V1S _ S:Y M O�HbÔ:Z1F�P S�V1H I M I Z M SNP S:[6T^S�V1F V1I F<WXF�H ZXT^S:J I F.WXF M V1I F�J O�P P Q RO�S�WXF

Z1[�Æ�Æ�Å L Ã)À S M O T^J F�H F V1I O&WXS6F�[ÙWXF�I O _ ]1F�V1S6a�O T;`Þ I Z _ S�à:ÁNÂ�S:J O�[ M WXF V1I M ã P O&WXS:H�I J�×F�H.I M T^S:H
WXF6[
F�P O V M H [
S:HNV1F�P F�H H�`O�J M S:H ßO6J F&O _ M Õ O�P Q RO�SGWXF�H I F6P S:[6T^S�V1F V1I F�Ø�T�O�J I M _ ]^O
WXF M V1À S:J [�O�P Q RO�S:Ó
P S�V1I J S _ SNW1O M V1I F�J O�P P Q RO�S�F M V1I F�J À O�P F;T^F�H H S�O�Ú [q`O&Ô:Z M V^O�Á c O;T^F�J H T^F�P I M d1ObWXSNO�Z1I S:J Ó P M [
F V1I O&W1O
T^F _ OAO V.`O _ M H FAWXS
F�H I O&WXS�W1O4O�J I F�Ó^O�J F&O _ M Õ O�P Q RO�S
WXS
P S:[6T^S�V1F V1I FAWXF�H ZXT^S:J I FAWXF M V1I F�J O�P P Q RO�S
WXF dXF.P Z1[6T^J M J�S:HuH F�Y�Z M V1I F�HuS&U:â F�P I M dXS:H Ø
e&Á "1º�² µ Ä å�° ¼ ° ²;¸ ±µãN° ¼ ³ º�µ ± ãN¸ ±;·&°�µ ºX» ° ² � ³ ¼ °�ä:° ± ± ¸ ³ ° ãEÂ³ Ä å�µ º:³�·&°�ãN¸ ·&¸;³�° º�Ä å:³ ·&² ³ ²^³�·&µ ãN° º:±&¾³ ¸
± ¸ ¼ µ ³�´�·�³bµ ºX» ° ² ³ ¼ ¼½�¾³ ¸b° ã � ² åiä:¸ Á
\ ['T�O�J I M P Z _ O�J Ó�S:Hb[
F�P O V M H [
S:H.WXF M V1I F�J À O�P F.T^F�H H S�O�Ú [q`O&Ô:Z M V^ONWXF dXF�[�ØbD e K1F�Ö&T _ S:J O�J
O�H<T^S:H H M U M _ M W1O&WXF�HAWXS�H M H I F�[�O4T�O�J O4H ZXT^S:J I O�J<[�O M S:J<[
S�V M I S:J M Õ O�P Q RO�S
T^S:J.T�O�J I FAWXS:H
Z1I M _ M Õ O&WXS:J F�H Ó�H S&U1J F�I Z^WXS.V1S�Ô:Z1FbH FbJ F�À F�J F ßOb[
S�V M I S:J M Õ O�P Q RO�S M V^W M J F�P I O.W1O�H;À ZXV1P M S�V^O _ M Ú
W1O&WXF�H;WXS.H M H I F�[�O�â `OuO V1I F�J M S:J [
F V1I F M WXF V1I M ã P O&W1O�H Ó&S:Z4H F â O�Ó P S�V1I J S _ SNW1OuP S�V1P S:J J�×F V1P M O
F�P S�V1I J S _ S4W1O M V1I F�J O�P P Q RO�S:Û:D Ü&K1WXF ã V M J�Z1[*[
S�WXF _ S4WXF.F�H T�O�P Q S<T4`Z�U _ M P S4Ô:Z1F�F�Ö&T _ M P M I F<S
Y�J O�Z4WXF�P S:F�J�×F V1P M O�W1O M V1À S:J [�O�P Q RO�S.T^F�J [ M I M WXS<T^F _ SNH M H I F�[�O�Û&F.D à&K�WXF ã V M J^Z1[>[
S�WXF _ S
P S:F�J F V1I F�WXF M V1I F�J _ M YXO�P Q RO�S4F V1I J F�O�P I M d M W1O&WXF�HNWXS:H�Z1I M _ M Õ O&WXS:J F�H.V1S:H�F�H T�O�P Q S:HbT4`Z�U _ M P S:H
FbT^J M d1O&WXS:H Á

Ü:Á ��åiä:¸ ² » ³ ²:³;·&µ æ&° ² ± µ ·�³ ·&°1·&°�ãN° ¼ ³ º�µ ± ãN¸ ±1·&°X¼ ¸ ºX» ² ¸ ´ ¸�·�³;¼ ¸ º�¼ ¸ ² ² ²° º�¼ µ ³�Ä å�° � ¸ ² ³ ãmµ ·&° ºX» µ $b¼ ³ ·&¸ ±
°�¼ ´ ³ ± ± µ $b¼ ³ ·&¸ ±;± ° � å�º�·&¸µä:¸ ´ ÂÃ » µ ¼ ³ ±�ä:° ± ± µ ãNµ ± » ³ Á:¸ ä�» µ ãNµ ± » ³u¸ å � ² ³ � ãN° ºX» ³ ·�³ Á
ÄudXS:P O�Ú H F.Ô:Z1FbS�WXF�H F VXdXS _ d M [
F V1I S4WXFbV1S�dXS:H;[
F�P O V M H [
S:H;V;RO�S�`F�Z1[áS&U:â F�P I M dXS�WXF�H I O
I F�H F�Á ¿ S:J I O V1I S:Ó;S&U1H F�J d1O V^WXS�Ô:Z1FAS:H4W M À F�J F V1I F�HN[
F�P O V M H [
S:H4WXF6P S�V1I J S _ SGW1O6P S�V1Ú
P S:J J�×F V1P M O<Ô:Z1F.À S:J O�['O V^O _ M H O&WXS:H Ó:H F V^WXS�V1F�P F�H H�`O�J M S:HuT�O�J O�Z1[�O<P S:J J F�P I O.Y�F�H I RO�S4WXS:H
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W1O&WXS:HNT�O�J I M _ ]^O&WXS:H ÓbO T^J F�H F V1I O�[ÙP Z1H I S:H4W M dXF�J H S:HNV1S�H ZXT^S:J I F6W1O�H M V1I F�J O�P P Q RS:F�H�WXS:H
Z1I M _ M Õ O&WXS:J F�H Ó:T^J S:P Z1J O�Ú H F.O V1I F�HbH ZXT^S:J I O�J;Z1[�O.H F _ F�P P Q RO�S�Ý1F�Ö�`Þ dXF _ Ó&T^S:J;T�O�J I F.WXFNÔ:Z1F�[
WXF�H F VX]^O.SNH M H I F�[�O�Ó:WXS:Hu[
F�P O V M H [
S:Hu[�O M HbO&WXF&Ô:Z^O&WXS:HbO.P O&W1O.H M I Z^O�P Q RO�S<T�O�J I M P Z _ O�J Á

à:Á ��åiä:¸ ² » ³ ²u³�·&µ æ&° ² ± µ ·�³ ·&°�·&°�ãN° ¼ ³ º�µ ± ãN¸ ±.·&°b¼ ¸ ºX» ² ¸ ´ ¸N·�³Nµ ºX» ° ² ³ ¼ ¼½�¾³ ¸ Á1± ° � ³ ã>° ´ ° ± � ¸ ² ã<³ µ ±.¸ å
º;¾³ ¸ � ¸ ² ã<³ µ ± Á
L F�V1S�dXS:Ó�O dXS:P O�Ú H FNÔ:Z1F.SAWXF�H F VXdXS _ d M [
F V1I S
WXF.V1S�dXS:H�[
F�P O V M H [
S:H�WXF<P S�V1I J S _ S6W1O
M V1I F�J O�P P Q RO�S6V;RO�S©`F4Z1[�S&U:â F�P I M dXS�WXF�H I O4I F�H F�Á�a�O&W1O4Z1[ÙWXS:HNW M À F�J F V1I F�H<[
F�P O V M H [
S:H
WXF4P S�V1I J S _ S�W1O M V1I F�J O�P P Q RO�S6F�H I Z^W1O&WXS:H4D P S�V1À F�J�×F V1P M O�Ó1H F�[ M Ú À S:J [�O M H Ó^O�J Y�Z1[
F V1I O�P Q RO�S:Ó
_ M V1Y�Z�`Þ H I M P S:H.F.À S:J [�O M H K^O T _ M P O�Ú H FNO.H M I Z^O�P Q RS:F�HuT�O�J I M P Z _ O�J F�H�WXF M V1I F�J O�P P Q RO�S4F�[*Y�J ZXT^S:Ó
O T^J F�H F V1I O V^WXS<T^S:J I O V1I SNV^O�I Z1J F Õ O�H;P S:[6T _ F�[
F V1I O�J F�H Á�É1S:Y�S:Ó&S�S&U:â F�P I M dXS�ObT^F�J H F�Y�Z M J
P S�V1H M H I F.V1SNH ZXT^S:J I F.F.O�J I M P Z _ O�P Q RO�S4WXF�[
F�P O V M H [
S:HbF�Ö M H I F V1I F�H Á
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Ä!T _ O�I O�À S:J [�O<WXF ã V1F.T^J S�T^J M F&W1O&WXF�HbY�F V.`F�J M P O�HuF<P S�V1H I M I Z M SAO _ M P F�J P FNWXF.I S�WXS:H�S:HbS&U:â F�P I S:H
Ô:Z1FuH F�O T^J F�H F V1I O�[!V^O M V1I F�J À O�P F;T^F�H H S�O�Ú [q`O&Ô:Z M V^ObWXS<Æ�Æ�Å L Ã�Á \ H I OuT _ O�I O�À S:J [�Ou[�O�I F�J M O _ M Õ O
H M [
Z _ I O V1F&O�[
F V1I F�O�HbV1S:P Q RS:F�H�WXFNF�H T�O�P Q S4T4`Z�U _ M P SAF.T^J M d1O&WXSXÁuÈ�['I F�J P F M J S4I M T^S
WXF<F�H T�O�P Q S:Ó
WXF V1S:[ M V^O&WXS ° ± ä�³ ¼½ ¸<·&°u± µ ± » ° ã<³ Ó1F V^Ô:Z^O&WXJ O�F�F�H I O U1F _ F�P F�J F�Y�J O�H�Y�F V.`F�J M P O�H<WXF M V1I F�J _ M YXO�P Q RO�S
WXS:HuJ F�H I O V1I F�HuF�H T�O�P Q S:H % Á
Ä�T _ O�I O�À S:J [�O<P J M ONZ1['F�H T�O�P Q S6WXFNH M H I F�[�O<T^S:JuZ1I M _ M Õ O&WXS:J�P S�V1I F V^WXS:Ó�V1S4[�`Þ V M [
S:ÓXZ1[

F�H T�O�P Q S4T^J M d1O&WXS
FNZ1[}F�H T�O�P Q S4T4`Z�U _ M P SXÁ<Æ�F V^WXS
O�H H M [
ÓXP S:[
S6Z1[}F�H T�O�P Q SAT4`Z�U _ M P S�`F<T�O�J I M Ú
_ ]^O&WXSAT^S:JbI S�WXS:H<S:H�Z1I M _ M Õ O&WXS:J F�HNWXS6H M H I F�[�O�Ó�T�O�J ONZ1[�O<T _ O�I O�À S:J [�ONP S:['&
Z1I M _ M Õ O&WXS:J F�H Ó
F�Ö M H I F�[(&�F�H T�O�P Q S:H�WXF4H M H I F�[�O�Ó)&+*-,
F�H T�O�P Q S:H<T^J M d1O&WXS:HNF/.�F�H T�O�P Q S:H<T4`Z�U _ M P S:H Û;H F V^WXS0,
F�.�ÓXJ F�H T^F�P I M d1O�[
F V1I F�Ó1SAV�`Z1[
F�J S
WXF4F�H T�O�P Q S:H�T^J M d1O&WXS:H<FNT4`Z�U _ M P S:H<S&U1H F�J d1O&WXS:H�T^S:J�P O&W1O
Z1I M _ M Õ O&WXS:J ÁXÄ�S _ S�V1Y�SNWXS<I F�Ö�I S<H F�J RO�S<O T^J F�H F V1I O&WXS:H;W M dXF�J H S:H;F�Ö�F�[6T _ S:H;Ô:Z1F�Ó T^S:J1J O Õ RS:F�H�WXF
P S:F�J�×F V1P M O�ÓXO T^J F�H F V1I O�[}H F�[6T^J F<V1SAF�H T�O�P Q S6WXF�H M H I F�[�ONZ1[}F�H T�O�P Q SAT^J M d1O&WXS6FNZ1[}F�H T�O�P Q S
T4`Z�U _ M P S:Ó�H M I Z^O�P Q RO�S M _ Z1H I J O&W1O.V^O�Â M Y�Z1J OC±�Á e&Á
1 2 3 4�5 676 8:9 8 ;�3 < = 6 8:;?>@�A�B C < 6 8�< 6 D�6?;�E C F 3 G�6 8HG�9 I�4�9 DJ>3 E 9 3 8�E 9 < 5 3 4�K @�B 3 E 9 8 L 4�M3 6?8 6 A E 9 ;�6 8 5 3 8 L < 6 4�5 >N K @ 3 89O< 6 4�5 C G�3 8:4�6�9 8 ;�3 < = 6�G�9O8 C 8 5 9 DP3 _:Q 8 5 3 8:E 9 8 5 E C < = M6 9 8HG�9 8 5 C 4�3 D�R 8 9)3)8 C D�; B C I�< 3 E L ;�6 E @ D B 3 G�6 L�3OK 9 8 5 M3 67G�6 89 8 ;�3 < = 6�4�6 8�9 < E M3 8�G�6 8 @ 5 C B C S 3 G�6 E 9 8�9 L ;�6 E�6 @ 5 E 6 B 3 G�6 L 3:5 E 3 4�8 T 9 E U9 4�< C 3�G�9�6 A V 9 < 5 6 8�9 4�5 E 9�6 8�G C F 9 E 8 6 8�9 8 ;�3 < = 6 8 _
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Espaço públicoEspaço privado

Espaço de sistema

Â M Y�Z1J OC±�Á e&Ø ¿1_ O�I O�À S:J [�O<WXS�H M H I F�[�O
)9à á9à âäã7æ ï��7æ è ì9ë7å9ë7ì�,]ë7åR�7é å9ç å9î ï!æ ðñå

È�[�ObT^J S�T^J M F&W1O&WXF�U.`O�H M P O<W1O�T _ O�I O�À S:J [�O.WXF ã V1F<Ô:Z1F.S:HuS&U:â F�P I S:Hu[
S�d M [
F V1I O&WXS:HbF V1I J F�S:H
W M dXF�J H S:H.F�H T�O�P Q S:HbV1F _ O4WXF ã V M WXS:H<O&W1Ô:Z M J F�[�À ZXV1P M S�V^O _ M W1O&WXF�HNWXF�O�P S:J WXS6P S:[}S:H.F�H T�O�P Q S:H
S�V^WXF�T�O�H H O�[*O.J F�H M W M J Á
Ä!T _ O�I O�À S:J [�O.F�Ö M U1FbT^J S�T^J M F&W1O&WXF�H�WXS:HbF�H T�O�P Q S:HuT^J M d1O&WXS:H Ø^Z1[*S&U:â F�P I SNT^J F�H F V1I F�V1Z1[

F�H T�O�P Q S©T^J M d1O&WXS}`Fm[�O V M T^Z _ O&WXS�Fm[
S�V M I S:J M Õ O&WXS!F�[ F�Ö�P _ Z1H M dXS!T^F _ SqZ1I M _ M Õ O&WXS:JGWXF�H H F
F�H T�O�P Q SXÁ
Ä!T _ O�I O�À S:J [�O<F�Ö M U1F M Y�Z^O _ [
F V1I F<T^J S�T^J M F&W1O&WXF�HbP O�J O�P I F�J `Þ H I M P O�H.WXS:HbF�H T�O�P Q S:HuT4`Z�U _ M P S:H Á

È�[�F�H T�O�P Q SmT4`Z�U _ M P S©WXF�H I M V^O�Ú H FGO�À S:J V1F�P F�J4Z1[�O
d M H I OGP S:[
Z1[�H S&U1J F�S:H6S&U:â F�P I S:HAV1F _ F
J F�H M WXF V1I F�HNO4I S�WXS:H<S:H<H F�Z1H<Z1I M _ M Õ O&WXS:J F�H Á \ H I O�T^J S�T^J M F&W1O&WXFm`F4[
S�WXF _ O&W1O4V^ONT _ O�I O�À S:J [�O
O�I J O d�`F�H.W1O�J F T _ M P O�P Q RO�S
WXFNS&U:â F�P I S:H ØuP O&W1O�Z1I M _ M Õ O&WXS:J.S&U1H F�J d1O�Ó:V1SAH F�Z�F�H T�O�P Q S6WXF�H M H I F�[�O�Ó
Z1[�OAJ:`F T _ M P O
WXFAZ1[�S&U:â F�P I S�J F�H M WXF V1I FAV1S�F�H T�O�P Q S
T4`Z�U _ M P SXÁ�È�[�F�H T�O�P Q S
T4`Z�U _ M P S�P S:[	W
Z1I M _ M Õ O&WXS:J F�HbF7XNS&U:â F�P I S:H;J F&Ô:Z1F�J;O�[�O V M T^Z _ O�P Q RO�S�WXF�WZY/XNJ:`F T _ M P O�H Á
ÄÙO�P I M d M W1O&WXFmWXF�Z1[�Z1I M _ M Õ O&WXS:J4V1S�F�H T�O�P Q SGT4`Z�U _ M P SmP S�V1H M H I F�V^O
[�O V M T^Z _ O�P Q RO�S�W1O�H

J:`F T _ M P O�H�T^J F�H F V1I F�H6V1SqH F�Z)F�H T�O�P Q S!WXF�H M H I F�[�O�Á�þ�J F�P Z1J H S!O�Sq[
S�WXF _ S�WXF�P S:F�J�×F V1P M O
`cb ��_ ` _ �?[ D ` �&³�» b ¸ å � ° » _ ± ` �&³�» _�� ° » K�T^F�J [ M I F
YXO�J O V1I M J�Ô:Z1F�ÓbO T^F�H O�J�WXF�O�H4O�P P Q RS:F�H
F�Ö�F�P Z1I O&W1O�H _ S:P O _ [
F V1I F�H S&U1J F�O�H;J:`F T _ M P O�H�V;RO�SNH F�J F�[áI F�[6T^S:J O _ [
F V1I F�P S:F�J F V1I F�H Ó&O�H;O�P P Q RS:F�H
F�Ö�F�P Z1I O&W1O�HuY _ S&U^O _ [
F V1I F�H S&U1J F�S:HuS&U:â F�P I S:H;H�RO�S�P S:F�J F V1I F�H Á
\ ] ^ _ W _ ] ] ` ab c)d&_ ]&_ e&_ T _
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È�[�O�`Z _ I M [�O
T^J S�T^J M F&W1O&WXF�W1O6T _ O�I O�À S:J [�O�WXF ã V1F�Ô:Z1F�O6P S:F�J�×F V1P M O�WXS:HAS&U:â F�P I S:H4J F�Ú
H M WXF V1I F�H4V1S:HAF�H T�O�P Q S:H�T4`Z�U _ M P S:H�`F
[�O V1I M W1O
T^F _ SmF�H I O U1F _ F�P M [
F V1I S�WXF�O�P S:J WXS:HAF V1I J F
I S:Ú
W1O�HNO�H<J:`F T _ M P O�H Ó^J F�À F�J F V1I F�H ßO�HNO�P P Q RS:F�H<J F&O _ M Õ O&W1O�H _ S:P O _ [
F V1I F4T^F _ S:HNZ1I M _ M Õ O&WXS:J F�H Á L F�H I F�H
O�P S:J WXS:H4J F�H Z _ I O�[�O�P P Q RS:F�H�Y _ S&U^O M H ÓbW M À ZXV^W M W1O�H4T^S:JNI S�W1O�H6O�H�J:`F T _ M P O�H Á�þNH4[
F�P O V M H [
S:H
WXF
P S:[
ZXV M P O�P Q RO�S�V1F�P F�H H�`O�J M S:HAO�SGF�H I O U1F _ F�P M [
F V1I SmWXF�O�P S:J WXS:HAF V1I J F6J:`F T _ M P O�H4F�W M À Z1H�RO�S
WXF
O�P P Q RS:F�HNY _ S&U^O M H�À S:J O�[�O�Y�J F�YXO&WXS:H<V1Z1[�H F�J d M P Q SGWXF V1S:[ M V^O&WXS½D�Æ�F�J d M P Q S
Ä<U1H I J O�P I S�WXF
abS:[
ZXV M P O�P Q RO�SSE�Á \ H I F�H F�J d M P Q S�H F�J:`O
T^S:J [
F V1S:J M Õ O&WXS©[�O M H
O&W M O V1I F�Á \ H I O�T^J S�T^J M F&W1O&WXF
F V1P S�V1I J O�Ú H F.F�H Ô:Z1F�[�O�I M Õ O&W1O<V^O.Â M Y�Z1J O1±�Á Ü:Ø^V1S�T�O�H H S6e Ó�Z1['Z1I M _ M Õ O&WXS:J�O T _ M P ONZ1[�ONO�P P Q RO�S
_ S:P O _ H S&U1J F�ONJ:`F T _ M P OAWXFNZ1[�S&U:â F�P I S:ÛXV1S4T�O�H H S6Ü&ÓXS6Æ�F�J d M P Q SAÄ<U1H I J O�P I S
WXFNabS:[
ZXV M P O�P Q RO�S
T^J S:P Z1J O4F�H I O U1F _ F�P F�J�Z1[�O�P S:J WXS
F V1I J F4J:`F T _ M P O�H Û ã V^O _ [
F V1I F�Ó1V1S6T�O�H H S�à&Ó1F�H I O U1F _ F�P M WXS�S
O�P S:J WXS:Ó:O.O�P P Q RO�S _ S:P O _ `F<W M À ZXV^W M W1O.T^F _ O�HuJ F�H I O V1I F�H;J:`F T _ M P O�HbWXS�S&U:â F�P I SXÁ

Réplica Réplica

Acção
local

Réplica

1 2

3 3

Acção
local

Espaço público

Serviço Abstracto de Comunicação

Difusão Difusão

Acordo entre réplicas

Â M Y�Z1J O�±�Á Ü:ØXabS:F�J�×F V1P M O<WXF.S&U:â F�P I S:H�V1S�F�H T�O�P Q S<T4`Z�U _ M P S

�1Q � �º�#" � 
�� ����$
�'� �
� � ��� ��$
� 	��
� � ����
�
 �&�� �

L F ã V1F�[
Ú H F4V1S�Æ�Æ�Å L Ã*Ô:Z^O�I J S�I M T^S:HAWXF6S&U:â F�P I S:H4WXF�H I M V^O&WXS:HAO6H ZXT^S:J I O�J M V1I F�J O�P P Q RO�S�F�[
Y�J ZXT^SXØ ² ° � µ ± » ¸ ± Ó ³ ± ± µ ± » ° ºX» ° ± Ó ¼ ¸ º�° �^¾¸ ° ± F ãN¸ º�µ » ¸ ² ° ± Á
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)9à )9à âih - j�k C B 2:C
lOm n�o p q r�s0t u�v w xzy { |�{ } ~ ���O� ��� � � � � � �v��0����� v � w ������������� ����� ��w ����� ��� � ��� �/�������� � � �-���
��v � w � � ��� v �)t ���:x��7� � �H�)��� � ��� �)�: ¡ � |���¢:£ y ~ ��¤ { ¥�~ £H¦���� ~ £ y � � x
þNH ² ° � µ ± » ¸ ± P S�V1H I M I Z1F�[!Z1[�O�J Ô:Z M dXS.WXF M V1À S:J [�O�P Q RO�S�WXZ1J O&WXS:Z1J O;WXSbÆ�Æ�Å L Ã�Á ÄmF�Ö&T^J F�H H�RO�S

WXZ1J O&WXS:Z1J O�T^J F�I F V^WXF�P O�J O�P I F�J M Õ O�J.O M V1À S:J [�O�P Q RO�S
P S�V1P J F�I ONT^J S�WXZ Õ&M W1O4T^F _ S:H<Z1I M _ M Õ O&WXS:J F�H
O�S _ S�V1Y�S
WXS:H�T^J S:P F�H H S:H<WXF M V1I F�J O�P P Q RO�S6Ô:Z1F�Ó M V1I F V1P M S�V^O _ [
F V1I F�Ó^WXF dXF�H Z�U1H M H I M J.O�S _ S�V1Y�S:Ó
S:Zq[
F�H [
SGT�O�J O�O _ `F�[
Ó�WXF�H H F�H4T^J S:P F�H H S:H Á \ Ö�F�[6T _ M ã P O V^WXS:Ó.S:H ² ° � µ ± » ¸ ± T^S�WXF�[�P S�V1I F�J
À S:J [
Z _ O�P Q RS:F�HNWXF4T^J S&U _ F�[�O�H Ó1H S _ Z1P Q RS:F�H Ó1T^S:H M P Q RS:F�H Ó�O ã J [�O�P Q RS:F�H Ó�WXF�P M H&RS:F�H Ó�F�I P�ÁAÄNT^F�H O�J.WXF�Ó
ßO4W1O�I O4W1O�F�H P J M I O4WXF�H I O4W M H H F�J I O�P Q RO�S:ÓXS:H ² ° � µ ± » ¸ ± WXF ã V M WXS:H<T^F _ S
O�Z1I S:J�H F�J F�[�O T^F V^O�H�I F�Ö�Ú
I Z^O M H Ó P S�V1P F T^I Z^O _ [
F V1I F;F V1P S�V1I J O�[
Ú H F�F V^Ô:Z^O&WXJ O&WXS:H1S:Z1I J S:H1I M T^S:H^WXFuW1O&WXS:H Ó T^S:J�F�Ö�F�[6T _ S:Ó
F�Ö�P F�J I S:HuWXF<O�Z^W M S4S:Z4d^`Þ WXF�S:Ó M [�O�Y�F V1HuS:ZAF�H Ô:Z1F�[�O�H Á
È�[ ² ° � µ ± » ¸ T^S�WXF�J F�H M W M J:V1Z1[!F�H T�O�P Q SuT4`Z�U _ M P SbS:Z.V1Z1[!F�H T�O�P Q SuT^J M d1O&WXSXÁ��NZ^O V^WXSbJ F�H M WXF

V1Z1[>F�H T�O�P Q S<T4`Z�U _ M P S:Ó&F _ FbT�O�J I M _ ]^O M V1À S:J [�O�P Q RO�SNF V1I J F�S:H;Z1I M _ M Õ O&WXS:J F�H�WXSNH M H I F�[�O�Á��NZ^O V^WXS
J F�H M WXF.V1Z1[*F�H T�O�P Q S�T^J M d1O&WXS:Ó�O T^F V^O�H;T^F�J [ M I FNÔ:Z1F.S4Z1I M _ M Õ O&WXS:J�WXS4F�H T�O�P Q S�T^J M d1O&WXS4I F VX]^O
O�P F�H H S4O�S:H;H F�Z1HbW1O&WXS:H Á

Z;{ Z;{ I�{ I:Ô�K � ��K�6�:
6�= :C<�7�K
<;² ° � µ ± » ¸ ±
È�[ ² ° � µ ± » ¸ `F.P S�V1H I J Z�`Þ WXS4ObT�O�J I M JuWXF<W M dXF�J H S:HuP S:[6T^S�V1F V1I F�H Ø
§ �u° ä:¸ ± µ »�Â¸ ² µ ¸ Á�þ.U:â F�P I S�WXF;W1O&WXS:HXF�Ö�P _ Z1H M d1O�[
F V1I F;WXF�H I M V^O&WXS�O;O�J [�O Õ F V^O�JXO M V1À S:J [�O�P Q RO�S
WXS ² ° � µ ± » ¸ Á
§ �u° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ Ábþ.U:â F�P I SAY�J:`O ã P S:Ó:P S�V1H I M I Z�`Þ WXSGD V^O<J F&O _ M Õ O�P Q RO�S6O�P I Z^O _ K^T^S:JbZ1[Ù`Þ P S�V1FNF
Z1[�O�F�I M Ô:Z1F�I O<WXF.I F�Ö�I S:Ó:O�[AU1S:H M WXF V1I M ã P O�I M dXS:H.WXS�I M T^SAWXF<W1O&WXS:Hu[�O V M T^Z _ O&WXS:HuT^F _ S
² ° � µ ± » ¸ Á
§ ��ä:² ° ± ° ºX» ³ ¼½�¾³ ¸ Á1þ.U:â F�P I S�Y�J:`O ã P S�P Z:â O�À ZXV1P Q RO�SG`F.[
F&W M O�J;S4O�P F�H H SAWXF.Z1[*Z1I M _ M Õ O&WXS:J�O�S:H
W1O&WXS:HbO�J [�O Õ F V^O&WXS:H;V1S ² ° ä:¸ ± µ »�Â¸ ² µ ¸ Á
þNH^W M dXF�J H S:H1P S:[6T^S�V1F V1I F�H^F V1P S�V1I J O�[
Ú H F^T^J S:Y�J O�[�O&WXS:H1P S:[)WXZ^O�H1J F�Y�J O�H1WXF;Y�F�H I RO�S�W1O

M V1I F�J À O�P F;Y�J:`O ã P O;WXS ² ° � µ ± » ¸ ØXD e K�O;H Z^O ³ ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ H Z1J Y�FuO�S�Z1I M _ M Õ O&WXS:J^H F�[6T^J FXâ ZXV1I S.W1OuH Z^O
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² ° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ Û�D Ü&K�WXFb[
S�WXS�O _ M U1F�J I O�J^F�H T�O�P Q S.V1S<F�P J RObWXS:H;Z1I M _ M Õ O&WXS:J F�H Ó�O ³ ä:² ° ± ° ºX» ³ ¼½�¾³ ¸ T^S�WXF
V;RO�SNH F�J1d M H `Þ dXF _ Ó&P O U1F V^WXS:Ó�V1F�H H FbP O�H S:Ó ßO ² ° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ S.T�O T^F _ WXF M WXF V1I M ã P O�JuOuT^J F�H F V1P Q O�WXS
² ° � µ ± » ¸ V1S�F�H T�O�P Q S<T4`Z�U _ M P S4S:Z4T^J M d1O&WXSXÁ
Ä�HbO�P P Q RS:F�HbÔ:Z1F.S:HbZ1I M _ M Õ O&WXS:J F�HbT^S�WXF�[}O T _ M P O�JuH S&U1J F�Z1[ ² ° � µ ± » ¸ H�RO�SXØ�D e K1O U1J M J T:À F�P ]^O�J

O ³ ä:² ° ± ° ºX» ³ ¼½�¾³ ¸ Û�D Ü&K:[
S�dXF�J1S ² ° � µ ± » ¸ Û:D à&K:[
S�W M ã P O�J^S<P S�V1I Fu`Z^WXS�WXS ² ° ä:¸ ± µ »�Â¸ ² µ ¸ D [
F&W M O&WXS.T^F _ S
P S:[6T^S�V1F V1I F<WXF ³ ä:² ° ± ° ºX» ³ ¼½�¾³ ¸ K Û:D ±�KXO T�O�YXO�J�S ² ° � µ ± » ¸ Á

Z;{ Z;{ I�{ X �u° � µ ± » ¸ ±!� 4A�F�G 8 9 K
<
È�[ ² ° � µ ± » ¸ Ô:Z1F�J F�H M WXFNV1Z1[}F�H T�O�P Q SAT4`Z�U _ M P S
WXF�H M Y:V^O�Ú H F ² ° � µ ± » ¸ T4`Z�U _ M P SXÁ<abS:[
S6À S M1M V^W M Ú
P O&WXS
O V1I F�J M S:J [
F V1I F�Ó1ONT _ O�I O�À S:J [�O4WXS6H M H I F�[�ONT^J S:P F&WXF ßONT�O�J I M _ ]^O4WXF M V1À S:J [�O�P Q RO�SAT^F _ S:H
Z1I M _ M Õ O&WXS:J F�HNO�I J O d�`F�H�W1ONJ F T _ M P O�P Q RO�S6WXFNS&U:â F�P I S:H ÁC�NZ1F�J M H I S
W M Õ F�J�Ô:Z1FNZ1[ ² ° � µ ± » ¸ T4`Z�U _ M P S
J F T _ M P O
S:HAH F�Z1HAW M dXF�J H S:H4P S:[6T^S�V1F V1I F�H ÁqabS:[
SmP S�V1H F&Ô:Zu×F V1P M O�ÓbH Z1J Y�F�Ó�T^S:J�Z1[ _ O&WXS:Ó�O
V1F�P F�H H M W1O&WXF�WXF<P S�V1I J S _ O�J�O�HbW M dXF�J H O�H�P1`S�T M O�H.WXFNW1O&WXS:H�F�Ó&T^S:JuS:Z1I J S _ O&WXS:ÓXO.V1F�P F�H H M W1O&WXF
WXF.F�Ö�F�J P F�J^Z1[*P S�V1I J S _ S4W1O.P S�V1P S:J J�×F V1P M O<W1O�HbO�P P Q RS:F�HuWXS:HbZ1I M _ M Õ O&WXS:J F�HbH S&U1J F�S ² ° � µ ± » ¸ Á
\ H I O�H.WXZ^O�H�À ZXV1P M S�V^O _ M W1O&WXF�H.F V1P S�V1I J O�[
Ú H FNO�Y�J ZXT�O&W1O�HuF�O T _ M P O�[
Ú H FNWXFN[
S�WXSAS:J M F V1Ú

I O&WXSAO.S&U:â F�P I S:H Ó&H F V^WXSAWXF ã V M WXS4T�O�J O�P O&W1O ² ° � µ ± » ¸ Ô:Z^O _ O�T^S _ `Þ I M P ONF.I M T^SAWXF.[
F�P O V M H [
SAO
Z1I M _ M Õ O�J ÁbÄ�H H M [
Ó:T�O�J ONO _ `F�[�WXS:H�P S:[6T^S�V1F V1I F�H ² ° ä:¸ ± µ »�Â¸ ² µ ¸ Ó ² ° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ F ³ ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ Ó:S:H
² ° � µ ± » ¸ ± T4`Z�U _ M P S:H;T^S:H H Z1F�[*Z1[>S:Z1I J S�P S:[6T^S�V1F V1I F�Ø

¨ Â^² ¸ » ¸ ¼ ¸ ´ ¸ D WXF<P S�V1P S:J J�×F V1P M O�K Áuþ.U:â F�P I SAÔ:Z1F<F�Ö�F�J P F<S4P S�V1I J S _ S
W1O�HbJ:`F T _ M P O�H�FNW1ONP S�V1Ú
P S:J J�×F V1P M ObV1S ² ° � µ ± » ¸ T4`Z�U _ M P SXÁ

Ä�H H M [!P S:[
SbS:HXJ F�H I O V1I F�HXP S:[6T^S�V1F V1I F�H1WXS:H ² ° � µ ± » ¸ ± T4`Z�U _ M P S:H Ó&S:HXP S:[6T^S�V1F V1I F�H1WXSbI M T^S
ä:² ¸ » ¸ ¼ ¸ ´ ¸ H�RO�S4J F T _ M P O&WXS:HbT^F _ O<T _ O�I O�À S:J [�O�Á ¿ O�J O<F�Ö�F�J P F�JuO<H Z^O<À ZXV1P Q RO�S:ÓXO�HbJ:`F T _ M P O�H�WXFNZ1[
ä:² ¸ » ¸ ¼ ¸ ´ ¸ V1F�P F�H H M I O�[áWXF;I J S:P O�JX[
F V1H O�Y�F V1H^O�I J O d�`F�H^WXS�Æ�F�J d M P Q SbÄ<U1H I J O�P I S.WXF;abS:[
ZXV M P O�P Q RO�S
FAWXFAO�P I Z^O�J _ S:P O _ [
F V1I FAH S&U1J F�S:H ² ° � µ ± » ¸ ± Á6abS�V1P J F�I O�[
F V1I F�Ó1Z1[ ä:² ¸ » ¸ ¼ ¸ ´ ¸ T^S�WXF4F�Ö�F�P Z1I O�J
O�HbH F�Y�Z M V1I F�H�O�P P Q RS:F�H Ø;D e K1F VXd M O�Jb[
F V1H O�Y�F V1HbO<S:Z1I J O�HbJ:`F T _ M P O�H Û1D Ü&K1J F�P F U1F�J;[
F V1H O�Y�F V1HbWXF
S:Z1I J O�HuJ:`F T _ M P O�H Û:D à&KX[
S�dXF�J�S ² ° � µ ± » ¸ Û�D ±�K�[
S�W M ã P O�JuSNP S�V1I Fu`Z^WXSAWXS ² ° ä:¸ ± µ »�Â¸ ² µ ¸ Û�D x KXF _ M [ M V^O�J
S ² ° � µ ± » ¸ Á
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Ä�H4[
F V1H O�Y�F V1H�I J S:P O&W1O�F V1I J F
J:`F T _ M P O�H6WXF
Z1[ ä:² ¸ » ¸ ¼ ¸ ´ ¸ WXF T^F V^WXF�[�WXSm[
F�P O V M H [
S

WXF<P S�V1I J S _ S6W1ONP S�V1P S:J J�×F V1P M ONÔ:Z1F.À S:JuH F _ F�P P M S�V^O&WXSAT�O�J O.S ² ° � µ ± » ¸ Á�Ä)Â M Y�Z1J O7±�Á à M _ Z1H I J ONS
À ZXV1P M S�V^O�[
F V1I S�WXS ä:² ¸ » ¸ ¼ ¸ ´ ¸ WXF�I J M V1P S�©�Á \ H I F^T^J S:I S:P S _ SuT^F�J [ M I F;Ô:Z1F�Z1[�`ZXV M P S�Z1I M _ M Õ O&WXS:J�â
S<WXF�I F V1I S:J�WXS.I J M V1P S�â�[
S�W M ã Ô:Z1FbS.P S�V1I Fu`Z^WXS�WXS ² ° ä:¸ ± µ »�Â¸ ² µ ¸ WXS ² ° � µ ± » ¸ Á c ObH M I Z^O�P Q RO�S M V M P M O _
O T^J F�H F V1I O&W1O
T^F _ O ã Y�Z1J O�ÓbSGÈ�Ç^Å É1Å ª;Ä L þuKáe©`F�WXF�I F V1I S:JAWXSmI J M V1P SXÁ)þ}È�Ç^Å É1Å ª;Ä L þuK
Ü&Ó1T^J F�I F V^WXF V^WXS�O _ I F�J O�J.S:H�W1O&WXS:H4WXS�S&U:â F�P I S:Ó^J F&Ô:Z M H M I OAS�I J M V1P S:Ó^T^F _ S�Ô:Z1FAO4J:`F T _ M P O6WXS
ä:² ¸ » ¸ ¼ ¸ ´ ¸ W M À ZXV^WXF�Ou[
F V1H O�Y�F�[ ä:° ·&µ ·&¸ Á:Ä©J:`F T _ M P ObWXS ä:² ¸ » ¸ ¼ ¸ ´ ¸ O�H H S:P M O&W1O�O�S.È�Ç^Å É1Å ª;Ä L þuK
eAJ F�P F U1FAS�T^F&W M WXSmF�ÓuÔ:Z^O V^WXS�T^S:H H `Þ dXF _ Ó _ M U1F�J I O6S�I J M V1P SGF VXd M O V^WXSmO6[
F V1H O�Y�F�[ ³ ¼ ° µ » ° Á
þ'È�Ç^Å É1Å ª;Ä L þuK!Ü
T�O�H H O
O�WXF�I F V1I S:J4WXSmI J M V1P SGF
[
S�W M ã P O�SGP S�V1I Fu`Z^WXS�WXS ² ° ä:¸ ± µ »�Â¸ ² µ ¸ Ó
W M À ZXV^W M V^WXS6O�I S�W1O�HbO�HuJ:`F T _ M P O�HbO�[
F V1H O�Y�F�[ ãN¸ ·&µ $b¼ ³ ² « Á
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Â M Y�Z1J OC±�Á à:Ø Â^² ¸ » ¸ ¼ ¸ ´ ¸ WXF.I J M V1P S
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þNH ³ ± ± µ ± » ° ºX» ° ± T^J F�I F V^WXF�[ H F�Y�Z M J©Z1[�O�I J O&W M P Q RO�S'WXF)P S:[
ZXV M P O�P Q RO�S*S:J O _ ÓGS�V^WXFáO

M V1À S:J [�O�P Q RO�S6`FuWXF;V^O�I Z1J F Õ O;I J O V1H M I�`S:J M O�Ó�WXF T^F V^WXF V^WXSNW1Ou[
F�[!`S:J M O M V^W M d M WXZ^O _ WXFbÔ:Z1F�[�À O _ O
F�S:ZXdXF�Ó1O�S M VXd�`F�HNWXF�Z1[}J F�Y M H I S6[�O M HNWXZ1J O&WXS:Z1J S:ÓXF�H P J M I S:ÓXT^S:JbF�Ö�F�[6T _ SXÁ.Ä M V1À S:J [�O�P Q RO�S
dXF M P Z _ O&W1ONT^F _ S:H ³ ± ± µ ± » ° ºX» ° ± F�Ö&T^J F�H H O M WXF M O�H Ó1P S:[
F V1I `O�J M S:H ÓXO�J Y�Z1[
F V1I S:H Ó�F�I P�Á c F�H I ONT^F�J H Ú
T^F�P I M d1O�Ó�S:H ³ ± ± µ ± » ° ºX» ° ± P S:[6T _ F�[
F V1I O�['O�À ZXV1P Q RO�S4WXS:H ² ° � µ ± » ¸ ± Ô Á
Ç:O _ P S:[
S�S ² ° � µ ± » ¸ Ó.Z1[ ³ ± ± µ ± » ° ºX» ° T^S�WXF�J F�H M W M JAV1Z1[�F�H T�O�P Q SmT4`Z�U _ M P S©S:ZqT^J M d1O&WXSXÁ

�NZ^O V^WXSAJ F�H M WXF V1I F<V1S4F�H T�O�P Q S�T4`Z�U _ M P S:Ó�F _ FNH ZXT^S:J I O<FNO�H H M H I F�O�H M V1I F�J O�P P Q RS:F�H.WXS:H.W M dXF�J H S:H
Z1I M _ M Õ O&WXS:J F�H Á�K;F�H M W M V^WXSNV1S.F�H T�O�P Q S.T^J M d1O&WXS:Ó�F _ F�WXF�H I M V^O�Ú H F.ObO�H H M H I M J�Z1[ `ZXV M P SNZ1I M _ M Õ O&WXS:J
V^ObT^J F T�O�J O�P Q RO�S�S:Z6P S�V1I M V1Z^O�P Q RO�S�W1O�HuH Z^O�H M V1I F�J O�P P Q RS:F�H Á
c S:I F�Ú H F.Ô:Z1F�O.W M À F�J F V1P Q O�P S�V1P F T^I Z^O _ F V1I J F ³ ± ± µ ± » ° ºX» ° ± F ² ° � µ ± » ¸ ± H F.WXF dXF.O�S:HuW M À F�J F V1I F�H

I M T^S:HNWXF M V1I F�J WXF T^F V^W;×F V1P M OAÔ:Z1F�H FNT^S�WXF�[ÙF�H I O U1F _ F�P F�JbF V1I J F�Z1I M _ M Õ O&WXS:J F�H Á c S
P O�H S
WXS:H
² ° � µ ± » ¸ ± Ó�O M V1I F�J WXF T^F V^W;×F V1P M O�`F4F�H I O U1F _ F�P M W1OAWXF4À S:J [�O M V^W M J F�P I O�Ó�O�I J O d�`F�HNW1O�T�O�J I M _ ]^OAWXF
W1O&WXS:H Û V1SbP O�H S�WXS:H ³ ± ± µ ± » ° ºX» ° ± Ó I S:J V^O�Ú H F^T^S:H H `Þ dXF _ F�H I O U1F _ F�P F�J M V1I F�J WXF T^F V^W;×F V1P M O�H F&Ô:Z1F V1P M O _
S:Z6J F�P�`Þ T^J S:P O�Ó&[
F&W M O V1I F.[
F�P O V M H [
S:HbO&WXF&Ô:Z^O&WXS:HbWXF.P S�V1I J S _ SAW1O�H M V1I F�J O�P P Q RS:F�H Á

Z;{ Z;{ X { I:Ô�K � ��K�6�:
6�= :C<�7�K
<�³ ± ± µ ± » ° ºX» ° ±
È�[ ³ ± ± µ ± » ° ºX» ° `F�P S�V1H I M I Z�`Þ WXS�T^F _ S:HuP S:[6T^S�V1F V1I F�H ² ° ä:¸ ± µ »�Â¸ ² µ ¸ Ó ² ° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ F ³ ä:² ° ± ° ºX» ³ ¼½�¾³ ¸ â `O
WXF�H P J M I S:HNO V1I F�J M S:J [
F V1I F�Á \ [�I S�WXS:H<S:H<O�H T^F�P I S:H<J F _ O�P M S�V^O&WXS:H<P S:[�F�H I F�H.P S:[6T^S�V1F V1I F�H Ó
H Z^O<À ZXV1P M S�V^O _ M W1O&WXF�F<O�P P Q RS:F�H�O T _ M P O&W1O�HbT^F _ S:HbZ1I M _ M Õ O&WXS:J F�H ÓXS:H ³ ± ± µ ± » ° ºX» ° ± O�H H F�[
F _ ]^O�[
Ú H F
O�S:H ² ° � µ ± » ¸ ± Á

Z;{ Z;{ X { X �.± ± µ ± » ° ºX» ° ±!� 4A�F�G 8 9 K
<
È�[ ³ ± ± µ ± » ° ºX» ° Ô:Z1F;J F�H M WXF�V1S�F�H T�O�P Q SbT4`Z�U _ M P S<WXF�H M Y:V^O�Ú H F ³ ± ± µ ± » ° ºX» ° T4`Z�U _ M P SXÁ c F�H I O;H M I Z^O�P Q RO�S:Ó
ONT _ O�I O�À S:J [�O4WXS6H M H I F�[�O4J F T _ M P O4S:H<W M dXF�J H S:H<P S:[6T^S�V1F V1I F�H<WXS ³ ± ± µ ± » ° ºX» ° Á `\ ONT�O�J I M J.WXS
Õ Ö7×OØ�× Ø�Ù Ú�Û ×OÜ�Ý�Ù Þ ß à á Û ÝHÜ�Ù Þ Û ÝHÜ�á Þ Þ Ù à Û Ý ß â ãÝ ×)× Þ Z ä ä å ä Y X æ Y X ä Ý ç�Ù Ú�Ý Þ�è�Ù á ß é�ê Ý Øzá Ú�ë × à ØPÝ ß â ãÝ ×OÛ Ù ì Û é�Ý ê _
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P S�V1I J S _ S�H S&U1J F6O�H�W M dXF�J H O�H�J:`F T _ M P O�H�WXS ³ ± ± µ ± » ° ºX» ° Ô:Z1F4H FAF�À F�P I Z^OAS
V1F�P F�H H�`O�J M S�P S�V1I J S _ S
H S&U1J F�O�H M V1I F�J O�P P Q RS:F�H
WXS:H
Z1I M _ M Õ O&WXS:J F�H Á \ H I F�P S�V1I J S _ S>`F�WXF ã V M WXSqF�F�Ö�F�J P M WXSmT^S:JAZ1[
P S:[6T^S�V1F V1I F<Ô:Z1F�Ó ßO�H F�[
F _ ]^O V1P Q O<WXS ² ° � µ ± » ¸ Ó&H F<WXF V1S:[ M V^O ä:² ¸ » ¸ ¼ ¸ ´ ¸ Ø
í Â^² ¸ » ¸ ¼ ¸ ´ ¸ D WXF M V1I F�J O�P P Q RO�S:K Á�þ.U:â F�P I S�Ô:Z1F�Ó�V1S ³ ± ± µ ± » ° ºX» ° T4`Z�U _ M P S:Ó�F�Ö�F�J P FbS�P S�V1I J S _ S4W1O�H
J:`F T _ M P O�HuF.W1O M V1I F�J O�P P Q RO�SXÁ
L F4V1S�dXS:ÓuO�H�J:`F T _ M P O�HAWXS ä:² ¸ » ¸ ¼ ¸ ´ ¸ WXF
Z1[ ³ ± ± µ ± » ° ºX» ° I J S:P O�[�[
F V1H O�Y�F V1H�O�I J O d�`F�H4WXS

Æ�F�J d M P Q S�Ä<U1H I J O�P I S©WXFGabS:[
ZXV M P O�P Q RO�SXÁ*Ä�H
O�P P Q RS:F�H
Ô:Z1F�S ä:² ¸ » ¸ ¼ ¸ ´ ¸ T^S�WXF�F�Ö�F�P Z1I O�JAH�RO�SXØ
D e K;F VXd M O�J�[
F V1H O�Y�F V1H<O4S:Z1I J O�H<J:`F T _ M P O�H Û;D Ü&K;J F�P F U1F�Jb[
F V1H O�Y�F V1H<WXF4S:Z1I J O�H<J:`F T _ M P O�H ÛuD à&K
O U1J M J T:À F�P ]^O�J;O ³ ä:² ° ± ° ºX» ³ ¼½�¾³ ¸ Û�D ±�KX[
S�W M ã P O�JuS4P S�V1I Fu`Z^WXSAWXS ² ° ä:¸ ± µ »�Â¸ ² µ ¸ ÛXD x KXF _ M [ M V^O�JuS ³ ± ± µ ± °
» ° ºX» ° Á
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Â M Y�Z1J OC±�Á ±�Ø Â^² ¸ » ¸ ¼ ¸ ´ ¸ WXF.P S�V1À F�J�×F V1P M O�P F V1I J O _ M Õ O&WXS
Ä�HA[
F V1H O�Y�F V1H6I J S:P O&W1O�F V1I J F�J:`F T _ M P O�H�WXS ä:² ¸ » ¸ ¼ ¸ ´ ¸ WXF T^F V^WXF�[óWXS�[
F�P O V M H [
S©WXF

P S�V1I J S _ SmW1O M V1I F�J O�P P Q RO�S�Ô:Z1FAÀ S:J<H F _ F�P P M S�V^O&WXS�T�O�J OAS ³ ± ± µ ± » ° ºX» ° Á�Ä'Â M Y�Z1J O@±�Á ± M _ Z1H I J O
S
À ZXV1P M S�V^O�[
F V1I S�WXS ä:² ¸ » ¸ ¼ ¸ ´ ¸ WXF4P S�V1À F�J�×F V1P M O�P F V1I J O _ M Õ O&WXS�îNWXF4Z1[ ³ ± ± µ ± » ° ºX» ° T4`Z�U _ M P SXÁ ßÄ
H F�[
F _ ]^O V1P Q ONWXF.Z1[�O<J F�ZXV M RO�S�À O�P F�Ú O�Ú À O�P F�Ó�F�H I F.T^J S:I S:P S _ S6WXF ã V1F<Ô:Z1FNO�H M V1I F�J dXF V1P Q RS:F�H�WXS:H
ï ð ñ _ W ò ð ð ó ôõ ö)÷&_ ÷&_ T _
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W M dXF�J H S:H.T�O�J I M P M T�O V1I F�H.V1Z1[�ONJ F�ZXV M RO�S
J F�[
S:I ONH�RO�S6S:J M F V1I O&W1O�H.T^S:J�Z1[�[
S�WXF�J O&WXS:J Ó^Ô:Z1F�Ó
O�T^F&W M WXSAWXS:H�W M dXF�J H S:HuT�O�J I M P M T�O V1I F�H Ó&d1O M P M J P Z _ O V^WXSAS4O�P F�H H S M V^W M d M WXZ^O _ O�S�[
F�P O V M H [
S
WXF�P S:[
ZXV M P O�P Q RO�S�D S4T^J�`S�T^J M S ³ ± ± µ ± » ° ºX» ° F�ÓX[�O M H.P S�V1P J F�I O�[
F V1I F�ÓXS:H.H F�Z1H.P S:[6T^S�V1F V1I F�H ² ° °
ä:¸ ± µ »�Â¸ ² µ ¸ F ³ ä:² ° ± ° ºX» ³ ¼½�¾³ ¸ K Á c O�H M I Z^O�P Q RO�S M V M P M O _ O T^J F�H F V1I O&W1ONV^O ã Y�Z1J O�Ó�S4È�Ç^Å É1Å ª;Ä L þuK�e Ó
T^J F�I F V^WXF V^WXS M V1I F�J d M J<V^O6J F�ZXV M RO�S:Ó�F VXd M O6Z1[ ä:° ·&µ ·&¸ WXF
O�P F�H H SGO�S ³ ± ± µ ± » ° ºX» ° Á�Ä'J:`F T _ M P O
WXF�H M Y:V^O&W1O�T�O�J O�F�Ö�F�J P F�J�O�À ZXV1P Q RO�S�WXF.EGþ LN\ K�Ä L þuK�P S�V1P F&WXF.S�O�P F�H H S�F VXd M O V^WXS4O�[
F V1Ú
H O�Y�F�[ ³ ¼ ° µ » ° Á)ÄNTN`S:H6O�J F�P F T^P Q RO�S©WXF�H I O�[
F V1H O�Y�F�[
ÓbSmÈ�Ç^Å É1Å ª;Ä L þuKáe6T^S�WXFGW M À ZXV^W M J
OA[
F V1H O�Y�F�[ ãN¸ ·&µ $b¼ ³ ² OAI S�W1O�H4O�HNJ:`F T _ M P O�H ÓuO�P I Z^O _ M Õ O V^WXSGS�P S�V1I Fu`Z^WXSmWXS ² ° ä:¸ ± µ »�Â¸ ² µ ¸ WXS
³ ± ± µ ± » ° ºX» ° Á
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abS:[
Smd M [
S:H Ó.O�H
O�P P Q RS:F�H6Ô:Z1F�S:H6Z1I M _ M Õ O&WXS:J F�H6T^S�WXF�[óO T _ M P O�JAH S&U1J F
Z1[ ² ° � µ ± » ¸ S:Z
³ ± ± µ ± » ° ºX» ° V;RO�S<H FbJ F T^F�J P Z1I F�[�T�O�J ObO _ `F�[>WXS<P S�V1I F�Ö�I SNWXS<T^J�`S�T^J M S.S&U:â F�P I SXÁ�Æ�F V^WXS<P F�J I SNÔ:Z1F
P S:[*S�P S�V:â ZXV1I S4WXF.À ZXV1P M S�V^O _ M W1O&WXF�H�â `O<WXF�H P J M I S�H F.P Z1[6T^J F�[>S:HuS&U:â F�P I M dXS:H�WXF�H ZXT^S:J I O�JuO
W M dXF�J H M W1O&WXF�WXFu[
F�P O V M H [
S:H�WXFuP S�V1I J S _ S<W1OuP S�V1P S:J J�×F V1P M OuFuW1O M V1I F�J O�P P Q RO�S:Ó ã P O;V1S�F V1I O V1I S
T^S:J^P Z1[6T^J M J�SNS&U:â F�P I M dXS�WXF M V1I F�J _ M YXO�J;WXF�À S:J [�ObP S:F�J F V1I F.O�HuO�P I M d M W1O&WXF�HbWXS:HuZ1I M _ M Õ O&WXS:J F�H
V1S:H
F�H T�O�P Q S:HAT4`Z�U _ M P S:H�F�T^J M d1O&WXS:H�WXS©H M H I F�[�O�Á'Ä�H ¼ ¸ º�° �^¾¸ ° ± T^J F�I F V^WXF�[ÒF�Ö:O�P I O�[
F V1I F
P S�V1I J M U1Z M J�T�O�J O�F�H H F�S&U:â F�P I M dXSXÁ
Ä�H ¼ ¸ º�° �^¾¸ ° ± H�RO�S�S&U:â F�P I S:H1Ô:Z1FuO�H H S:P M O�[�F V1I J F�H M�² ° � µ ± » ¸ ± F ² ° � µ ± » ¸ ± Ó F ³ ± ± µ ± » ° ºX» ° ± F ² ° � µ ± » ¸ ± Á

L O&W1O.O�[
Z _ I M T _ M P M W1O&W1F�WXF<O�H H S:P M O�P Q RS:F�H�T^S:H H `Þ dXF M H Ó:O�À ZXV1P M S�V^O _ M W1O&WXFNO�I J M U1Z�`Þ W1O ßO�H ¼ ¸ º�° �^¾¸ ° ±
`F.W M dXF�J H M ã P O&W1O�Á LNM H I M V1Y�Z1F�[
Ú H F�T^S:J:`F�[*WXS M HbI M T^S:HbWXF ¼ ¸ º�° �^¾¸ ° ± ØXT�O�H H M d1O�HuF.O�P I M d1O�H Á

Z;{ Z;{ V�{ IR��¸ º�° �^¾¸ ° ±!��>C< < 8 D�>C<
Ä�H ¼ ¸ º�° �^¾¸ ° ± T�O�H H M d1O�H
F�Ö&T^J F�H H O�[�J F _ O�P Q RS:F�H6F�H I J Z1I Z1J O M H6F V1I J F�S&U:â F�P I S:H Á L F�H I M V^O�[
Ú H FGO
S:J YXO V M Õ O�J.O M V1À S:J [�O�P Q RO�SAV1S
H M H I F�[�O4F�Ó�T^S:J M H H S�[
F�H [
S:ÓXZ1[�O ¼ ¸ º�° �^¾³ ¸ T�O�H H M d1OAO T _ M P O�Ú H F
F�Ö�P _ Z1H M d1O�[
F V1I F�F V1I J F�WXS M H6S&U:â F�P I S:HAWXSmI M T^S ² ° � µ ± » ¸ Á!È�[ Z1I M _ M Õ O&WXS:JAP J M O�F�H I F
I M T^S�WXF
¼ ¸ º�° �^¾³ ¸;_ M YXO V^WXSNWXZ^O�H ² ° ä:² ° ± ° ºX» ³ ¼½:¾¸ ° ± Ó�H Z1J Y M V^WXS.V1S.F�P J ROuZ1[�O _ M VX]^ObJ F�P I ObO _ M YXO�J1S:H^S&U:â F�P I S:H Á
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þáP S�V1I J M U1Z1I S�WXF�H I F4I M T^S�WXF ¼ ¸ º�° �^¾³ ¸ T�O�J O M V1I F�J _ M YXO�J<O�HNO�P I M d M W1O&WXF�H4WXS:H<Z1I M _ M Õ O&WXS:J F�H

V1S:H;F�H T�O�P Q S:H�T4`Z�U _ M P S:H;FuT^J M d1O&WXS:H�T^S�WXF�H F�J M _ Z1H I J O&WXS4O�I J O d�`F�H;WXSNH F�Y�Z M V1I FbP F V.`O�J M SXØ1D e K�Z1[
Z1I M _ M Õ O&WXS:J;WXS<H M H I F�[�ObP J M O M V1À S:J [�O�P Q RO�S.V1S.H F�Z�F�H T�O�P Q S.T^J M d1O&WXS:Ó V1Z1[ ² ° � µ ± » ¸ Û�D Ü&K�I S:J V^ObF�H H O
M V1À S:J [�O�P Q RO�SAT4`Z�U _ M P O�ÓX[
S�dXF V^WXS
S ² ° � µ ± » ¸ T�O�J ONS6F�H T�O�P Q SAT4`Z�U _ M P S:Û;D à&K ã V^O _ [
F V1I F�Ó M V1I F�Y�J O
F�H H O M V1À S:J [�O�P Q RO�S<P S:[áOuJ F�H I O V1I F M V1À S:J [�O�P Q RO�S�T^J F�H F V1I F;V1S<F�H T�O�P Q S�T4`Z�U _ M P S:Ó&O�I J O d�`F�H�WXFbZ1[�O
¼ ¸ º�° �^¾³ ¸ T�O�H H M d1O�Á
Ä�H ¼ ¸ º�° �^¾¸ ° ± T�O�H H M d1O�H
F V1I J F�S&U:â F�P I S:H6T4`Z�U _ M P S:H
J F�H M WXF�[
Ó.V^O�I Z1J O _ [
F V1I F�Ó.V1S©F�H T�O�P Q S

T4`Z�U _ M P S:Ó:H F V^WXSNT�O�J I M _ ]^O&W1O�HbT^F _ S:HuZ1I M _ M Õ O&WXS:J F�H�F.J F T _ M P O&W1O�HbT^F _ O�T _ O�I O�À S:J [�O<WXS4H M H I F�[�O�Á
þ*H M H I F�[�O4V;RO�S
T^F�J [ M I FAWXF ã V M J ¼ ¸ º�° �^¾¸ ° ± F V1I J F4S&U:â F�P I S:H<H M I Z^O&WXS:H4F�[ÙF�H T�O�P Q S:H�W M H I M V1I S:H Ó
YXO�J O V1I M V^WXS4O�P S:F�J�×F V1P M O<W1O M V1À S:J [�O�P Q RO�SNF�H I J Z1I Z1J O _ T^J F�H F V1I FbV1SNF�H T�O�P Q SNT4`Z�U _ M P SXÁ

Z;{ Z;{ V�{ X ��¸ º�° �^¾¸ ° ±1>C9 = 8 D�>C<
Ä�H ¼ ¸ º�° �^¾¸ ° ± O�P I M d1O�H�WXF�H I M V^O�[
Ú H F>O)S:J YXO V M Õ O�JqO�H M V1I F�J O�P P Q RS:F�H�WXS:H!Z1I M _ M Õ O&WXS:J F�H�F�[
H F&Ô:Zu×F V1P M O�HNWXFAO�P P Q RS:F�H.H M [6T _ F�HNFNT�O&WXJ S�V M Õ O&W1O�H Á�Ä�S
P S�V1I J:`O�J M S�WXF�Z1[�O ¼ ¸ º�° �^¾³ ¸ T�O�H H M d1O�Ó
O ¼ ¸ º�° �^¾³ ¸ O�P I M d1ONWXF�H F V1P O&WXF M ONZ1[*P S�V:â ZXV1I SAWXF.S�T^F�J O�P Q RS:F�HuV1S�H M H I F�[�O�Ó:P S:J J F�H T^S�V^WXF V^WXSAO
Z1[�V1S�dXS6T�O�H H S
V1S6T^J S:P F�H H S�WXF M V1I F�J O�P P Q RO�SXÁ4È�[�O ¼ ¸ º�° �^¾³ ¸ O�P I M d1O6O�H H S:P M O6WXS M HNS&U:â F�P I S:H
WXS:HuI M T^S:H ³ ± ± µ ± » ° ºX» ° F ² ° � µ ± » ¸ Ó�FA`F�F�H I O U1F _ F�P M W1O _ M YXO V^WXS�S:HuS&U:â F�P I S:H Ó&H Z1J Y M V^WXSNV1SNF�P J RO�Z1[�O
_ M VX]^O<W M J F�P P M S�V^O&W1ONF V1I J F�S:HuWXS M HbS&U:â F�P I S:H � Á
È�[�O ¼ ¸ º�° �^¾³ ¸ O�P I M d1OAO�P I Z^O�H S&U1J FNS:H.S&U:â F�P I S:H<O�H H S:P M O&WXS:H<F�[ÙWXS M H.T�O�H H S:H Ø.D e K�S&U1I `F�[

M V1À S:J [�O�P Q RO�S<WXS.S&U:â F�P I S�S:J M Y�F�[>D M Á F�Á�WXS<H F�Z ² ° ä:¸ ± µ »�Â¸ ² µ ¸ K Û�D Ü&K�I J O V1H À F�J F�F�H H O M V1À S:J [�O�P Q RO�SbT�O�J O
S<S&U:â F�P I SNWXF�H I M V1SXÁ�ÄNTN`S:H�F�H I F�HuWXS M H�T�O�H H S:HuO ¼ ¸ º�° �^¾³ ¸ F�Ö�I M V1Y�Z1F�Ú H F�Á c S:I F�Ú H F�Ó�F�[)T�O�J I M P Z _ O�J Ó
Ô:Z1FbO�H^S�T^F�J O�P Q RS:F�H^H S&U1J FuS&U:â F�P I S:H1T4`Z�U _ M P S:H�H FbJ F�Y�F�[!T^F _ S:H�P S:[6T^S�V1F V1I F�H ä:² ¸ » ¸ ¼ ¸ ´ ¸ Á:Ä�H H M [
Ó
I O V1I S�O�S&U1I F V1P Q RO�S�WXSbP S�V1I Fu`Z^WXS�WXS ² ° ä:¸ ± µ »�Â¸ ² µ ¸ WXSbS&U:â F�P I SbS:J M Y�F�[!P S:[
S�O�I J O V1H À F�J�×F V1P M O;WXF�H H F
P S�V1I Fu`Z^WXS�T�O�J OAS ² ° ä:¸ ± µ »�Â¸ ² µ ¸ WXS�S&U:â F�P I SGWXF�H I M V1SmWXF�H F V1P O&WXF M O�[�O�P P Q RS:F�H4WXS:H4J F�H T^F�P I M dXS:H
ä:² ¸ » ¸ ¼ ¸ ´ ¸ ± ÓuH F�[6T^J F6Ô:Z1F6F�H I F�H�F�Ö M H I O�[�ÁGÄ'Â M Y�Z1J OB±�Á x M _ Z1H I J O
O6À ZXV1P M S�V^O _ M W1O&WXF�WXF�H P J M I O
O�P M [�O�Á
Ä�H ¼ ¸ º�° �^¾¸ ° ± T^S�WXF�['H F�J�T^J S:Y�J O�[�O&W1O�H;T�O�J O.F�Ö�F�P Z1I O�J;S:Z1I J O�HbO�P P Q RS:F�HbH S&U1J F.S:HbS&U:â F�P I S:H

O�H H S:P M O&WXS:H Ó�T^S:J.F�Ö�F�[6T _ S:Ó�H ZXT^J M [ M JNO M V1À S:J [�O�P Q RO�S�WXS ² ° ä:¸ ± µ »�Â¸ ² µ ¸ S:Zm[
F�H [
S�F _ M [ M V^O�JNS
� �����	� 
�� 
 ����� � � 
 � ��� � ��� ��
 � � � � � �� ���� ���  ! X "�# X $&% � � � � '�� ��(��) 
���� ���  ! X "�# X $ � � � � '�� �*��
���� ��� �� � % (
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Â M Y�Z1J OC±�Á x Ø ��¸ º�° �^¾³ ¸ O�P I M d1O.F V1I J F�S&U:â F�P I S:H;T4`Z�U _ M P S:H
S&U:â F�P I S�S:J M Y�F�[*O TN`S:HbO.I J O V1H À F�J�×F V1P M O.WXF M V1À S:J [�O�P Q RO�SNT�O�J O�S�S&U:â F�P I S4WXF�H I M V1SXÁ ¿ S:JuWXF�À F M I S:Ó
Ô:Z^O V^WXSAS6S&U:â F�P I SAWXF�H I M V1S©`FNZ1[ ³ ± ± µ ± » ° ºX» ° Ó1O ¼ ¸ º�° �^¾³ ¸ O U1J F�Ú _ ]1FNO ³ ä:² ° ± ° ºX» ³ ¼½�¾³ ¸ ÓXZ1[�O�O�P P Q RO�S
P S:F�J F V1I F6P S:[ O6À ZXV1P M S�V^O _ M W1O&WXF
T^J�`S�T^J M O
WXS:H ³ ± ± µ ± » ° ºX» ° ± Á L FAV1S�dXS:Ó;I S�W1O�H4F�H I O�H4O�P P Q RS:F�H
J F�Y�F�[
Ú H FuT^F _ S�P S:[6T^S�V1F V1I F ä:² ¸ » ¸ ¼ ¸ ´ ¸ Á

Z;{ Z;{ V�{ V:£�>C7�B MK
:C<�7�:�8 6�= :
B >C9 9 L M>CK
abS�V1H M WXF�J O V^WXS�Ô:Z1F
O�H ¼ ¸ º�° �^¾¸ ° ± H F6F�H I O U1F _ F�P F�[ F V1I J F ³ ± ± µ ± » ° ºX» ° ± F ² ° � µ ± » ¸ ± ÓbF
Ô:Z1F
F�H I F�H
T^S�WXF�[�F�H I O�J _ S:P O _ M Õ O&WXS:H4F�[�F�H T�O�P Q S:HNT^J M d1O&WXS:H�S:ZGT4`Z�U _ M P S:H Ó;H Z1J Y�F�[�WXS M HNT�O&WXJ�RS:F�H�WXF
O�H H S:P M O�P Q RO�S.F V1I J FuS&U:â F�P I S:H�Ô:Z1FuH�RO�S<F�H I J Z1I Z1J O V1I F�H^WXS:H^T^J S:P F�H H S:H;WXF M V1I F�J O�P P Q RO�SXÁ�þNH^H F�Y�Z M V1Ú
I F�H;T�O&WXJ�RS:F�H�T^S�WXF�[*H Z1J Y M J;Ô:Z1F�J M H S _ O&W1O�[
F V1I FNÔ:Z1F�J�F�[>H M [
Z _ I ×O V1F�SXØ
. ä:² µ æ�³ ·&¸0/sä�ÂåX¹ ´ µ ¼ ¸
Ç:J O V1H À F�J�×F V1P M O�WXF M V1À S:J [�O�P Q RO�S�F V1I J F�S:HbWXS:[�`Þ V M S:HuT^J M d1O&WXS�F�T4`Z�U _ M P SXÁ
`\ O�I J O d�`F�HGWXF�H I F�T�O&WXJ RO�S�Ô:Z1F�Z1[�Z1I M _ M Õ O&WXS:J�I J O V1H À F�J F�W1O&WXS:HGF V1I J F�S:HGF�H T�O�P Q S:H
T4`Z�U _ M P S:HuF�T^J M d1O&WXS:HbWXS�H M H I F�[�O�Á

. ·Cå�² ³ ·&¸ å�² ¸0/Ù» ² ³ º:± µ »�Â¸ ² µ ¸
Ç:J O V1H À F�J�×F V1P M O�WXF M V1À S:J [�O�P Q RO�S�F V1I J F.S:HuP S�V1I F�Ö�I S:H�WXZ1J O&WXS:Z1J SAD S:Z6H F â O�Ó&Z1[ ² ° � µ ± » ¸ K1F
I J O V1H M I�`S:J M S6D Z1[ ³ ± ± µ ± » ° ºX» ° K Á
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\ H I F�T�O&WXJ RO�S�P S:J J F�H T^S�V^WXF.O<WXZ^O�HbO�P I M d M W1O&WXF�HbJ F�P S:J J F V1I F�HuW1O M V1I F�J O�P P Q RO�S�F�[>Y�J ZXT^SXØ
F�Ö&T^J F�H H O�J.O _ Y�S�Ô:Z1F4À S M T^J F d M O�[
F V1I F6O V1S:I O&WXS�FAO V1S:I O�J<O _ Y�S�Ô:Z1F4À S M T^J F d M O�[
F V1I F
F�Ö&T^J F�H H SXÁ
Ä�H ¼ ¸ º�° �^¾¸ ° ± O�P I M d1O�HbF�H I O U1F _ F�P F�[
Ú H F<F�Ö�P _ Z1H M d1O�[
F V1I F<F V1I J F<Z1[ ³ ± ± µ ± » ° ºX» ° F<Z1[ ² ° � µ ± » ¸

S:Z æ&µ ¼ ° ° æ&° ² ± ³ Á ¿ S:J:`F�[
Ó�`F^T^S:H H `Þ dXF _ Ó V1SbP S�V1I F�Ö�I S�WXS:H�T�O&WXJ�RS:F�H1O�P M [�O M V^W M P O&W1S:H Ó�F�À F�P I Z^O�JXWXZ^O�H
P S�V1I J O�P P Q RS:F�HuWXFb[
S�d M [
F V1I S:H Ø^D e K ³ ± ± µ ± » ° ºX» °	1}³ ± ± µ ± » ° ºX» ° Ó&P S:J J F�H T^S�V^WXF�O�S<F�H I O U1F _ F�P M [
F V1I S
W1O�H ¼ ¸ º�° �^¾¸ ° ±b³ ± ± µ ± » ° ºX» °�1�² ° � µ ± » ¸�1�³ ± ± µ ± » ° ºX» ° Û:F�D Ü&K ³ ± ± µ ± » ° ºX» °21�° ± ä�³ ¼½ ¸ Ó�Ô:Z1F<P S:J J F�H T^S�V^WXF
O�P J M O�J;Z1[ ² ° � µ ± » ¸ V1S�F�H T�O�P Q S�F�F�Ö�F�P Z1I O�J;O ¼ ¸ º�° �^¾³ ¸u³ ± ± µ ± » ° ºX» °�1�² ° � µ ± » ¸ Á
L F dXFmH F�J�H O _ M F V1I O&W1OqO©P O T�O�P M W1O&WXF©F�H I J Z1I Z1J O V1I F�F�Ý1F�Ö M U M _ M W1O&WXF�Ô:Z1F�S:H�T�O&WXJ�RS:F�H

WXF M V1I F�J O�P P Q RO�S©T^S:H H M U M _ M I O�[ O�S©T^J S:Y�J O�[�O&WXS:J�WXSqÆ�Æ�Å L Ã�Á ¿ S:J
F�Ö�F�[6T _ S:Ó�OmP J M O�P Q RO�S!WXF
M V1À S:J [�O�P Q RO�SNV1SNF�H T�O�P Q SNT4`Z�U _ M P SNT^S�WXF.H F�J�J F&O _ M Õ O&W1O<O�I J O d�`F�HuW1O�HuH F�Y�Z M V1I F�HbO _ I F�J V^O�I M d1O�H Ø
e&Á ³ ± ± µ ± » ° ºX» °�ä�ÂåX¹ ´ µ ¼ ¸21�° ± ä�³ ¼½ ¸�ä�ÂåX¹ ´ µ ¼ ¸
¿ F�J [ M I F.P S:S:J WXF V^O�J�P S:[*S:Z1I J S:HuZ1I M _ M Õ O&WXS:J F�H�O.I O�J F�À O.WXF�P J M O�P Q RO�SXÁ

Ü:Á ³ ± ± µ ± » ° ºX» °�ä:² µ æ�³ ·&¸31Ù° ± ä�³ ¼½ ¸µä�ÂåX¹ ´ µ ¼ ¸
¿ F�J [ M I F<Ô:Z1F<O.I O�J F�À O.P J M O&WXS:J O<H F.F�À F�P I Z1FbT^J M d1O&W1O�[
F V1I F<F.F�[>T�O�J O _ F _ S4P S:[*I O�J F�À O�H
WXF.S:Z1I J S:HuZ1I M _ M Õ O&WXS:J F�H Á

à:Á ³ ± ± µ ± » ° ºX» °�ä:² µ æ�³ ·&¸�1�° ± ä�³ ¼½ ¸�ä:² µ æ�³ ·&¸ Ø�P J M ONZ1[ ² ° � µ ± » ¸ T^J M d1O&WXS6Ô:Z1F.T^S�WXFNF�['H F�Y�Z M W1O
H F�J�[
S�d M WXS�T�O�J O�SNF�H T�O�P Q SNT4`Z�U _ M P SXÁ
Æ�F�[
F _ ]^O V1I FuO�S�P O�H S.O V1I F�J M S:J Ó [�O�HXT^F�J [ M I F;P J M O�J:d�`O�J M S:H ² ° � µ ± » ¸ ± O V1I F�H1WXF;S:H^I J O V1H À F�J M J
T�O�J O�SNF�H T�O�P Q SNT4`Z�U _ M P SXÁ

±�Á ³ ± ± µ ± » ° ºX» °�ä:² µ æ�³ ·&¸31Ù° ± ä�³ ¼½ ¸µä:² µ æ�³ ·&¸ Ó&[�O M H ² ° � µ ± » ¸µä:² µ æ�³ ·&¸21Ù³ ± ± µ ± » ° ºX» °�ä�ÂåX¹ ´ µ ¼ ¸
Å V1I F�Y�J O<O<I O�J F�À O.P J M O&WXS:J ONF�['[
S�WXS4T^J M d1O&WXS4P S:[�O<P S:S:J WXF V^O�P Q RO�S4P S:[}S:Z1I J S:HbZ1I M _ M Ú
Õ O&WXS:J F�H Á
þNZ1I J S:H<F�Ö�F�[6T _ S:H�WXF4Z1I M _ M Õ O�P Q RO�S�WXF�T�O&WXJ�RS:F�HNH F�J RO�S6À S:J V1F�P M WXS:HN[�O M H�O&W M O V1I F�Á6Ç�S�W1O�H

O�H ¼ ¸ º�° �^¾¸ ° ± Ô:Z1FbT^S�WXF�[*H F�J�F�H I O U1F _ F�P M W1O�HuF V1I J F�S&U:â F�P I S:H Ó M V1P _ Z M V^WXSAO�H;T�O�H H M d1O�H;F.O�P I M d1O�H Ó
H�RO�S M WXF V1I M ã P O&W1O�HuV^O.Ç:O U1F _ OC±�Á e&Á
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Ô�K�6�:
H�M>CK ¶�F9� :C9 = 8 D�K² ° � µ ± » ¸µä�ÂåX¹ ´ µ ¼ ¸24�² ° � µ ± » ¸µä�ÂåX¹ ´ µ ¼ ¸ \ H I J Z1I Z1J O�J;O�J Ô:Z M dXS4WXF M V1À S:J [�O�P Q RO�S² ° � µ ± » ¸µä:² µ æ�³ ·&¸34Ù² ° � µ ± » ¸µä:² µ æ�³ ·&¸² ° � µ ± » ¸µä:² µ æ�³ ·&¸34�³ ± ± µ ± » ° ºX» °�ä:² µ æ�³ ·&¸ Ç:J O V1H À S:J [�O�J M V1À S:J [�O�P Q RO�S4WXZ1J O&WXS:Z1J O² ° � µ ± » ¸µä:² µ æ�³ ·&¸34�³ ± ± µ ± » ° ºX» °�ä�ÂåX¹ ´ µ ¼ ¸ F�[>I J O V1H M I�`S:J M O² ° � µ ± » ¸µä�ÂåX¹ ´ µ ¼ ¸24Ù³ ± ± µ ± » ° ºX» °�ä:² µ æ�³ ·&¸² ° � µ ± » ¸µä�ÂåX¹ ´ µ ¼ ¸24Ù³ ± ± µ ± » ° ºX» °�ä�ÂåX¹ ´ µ ¼ ¸³ ± ± µ ± » ° ºX» °�ä:² µ æ�³ ·&¸34Ù² ° � µ ± » ¸µä:² µ æ�³ ·&¸ Ç:J O V1H À S:J [�O�J M V1À S:J [�O�P Q RO�S�I J O V1H M I�`S:J M O³ ± ± µ ± » ° ºX» °�ä:² µ æ�³ ·&¸34Ù² ° � µ ± » ¸µä�ÂåX¹ ´ µ ¼ ¸ F�[*WXZ1J O&WXS:Z1J O³ ± ± µ ± » ° ºX» °�ä�ÂåX¹ ´ µ ¼ ¸24�² ° � µ ± » ¸µä:² µ æ�³ ·&¸³ ± ± µ ± » ° ºX» °�ä�ÂåX¹ ´ µ ¼ ¸24�² ° � µ ± » ¸µä�ÂåX¹ ´ µ ¼ ¸³ ± ± µ ± » ° ºX» °�ä:² µ æ�³ ·&¸34Ù° ± ä�³ ¼½ ¸µä:² µ æ�³ ·&¸ abJ M O�J M V1À S:J [�O�P Q RO�SNT^J M d1O&W1O³ ± ± µ ± » ° ºX» °�ä:² µ æ�³ ·&¸34Ù° ± ä�³ ¼½ ¸µä�ÂåX¹ ´ µ ¼ ¸ abJ M O�J M V1À S:J [�O�P Q RO�SNT4`Z�U _ M P O³ ± ± µ ± » ° ºX» °�ä�ÂåX¹ ´ µ ¼ ¸24Ù³ ± ± µ ± » ° ºX» °�ä:² µ æ�³ ·&¸ ¿ J F T�O�J O�J^Z1[�O.O ã J [�O�P Q RO�S³ ± ± µ ± » ° ºX» °�ä:² µ æ�³ ·&¸34�³ ± ± µ ± » ° ºX» °�ä�ÂåX¹ ´ µ ¼ ¸ \ Ö&T^S:J�Z1[�O<O ã J [�O�P Q RO�S
Ç:O U1F _ OC±�Á e&Ø ��¸ º�° �^¾¸ ° ± T^F�J [ M I M W1O�HuT^F _ S�H M H I F�[�O
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þNH1S&U:â F�P I S:H1WXS�I M T^S ãN¸ º�µ » ¸ ² WXF�H I M V^O�[
Ú H FuO;H ZXT^S:J I O�JXO;[
S�V M I S:J M Õ O�P Q RO�S.WXS�H M H I F�[�O�T^F _ S:H
Z1I M _ M Õ O&WXS:J F�H ;&ÁbabS�V1P J F�I O�[
F V1I F�Ó�F�H I F<S&U:â F�P I S:H�F V1P S�V1I J O�[
Ú H F.T^J S:Y�J O�[�O&WXS:HbT�O�J O<À S:J V1F�P F�J
W M dXF�J H O�H M V^W M P O�P Q RS:F�HNd M H Z^O M H4J F _ O�P M S�V^O&W1O�HAP S:[ O�H4O�P P Q RS:F�H4Ô:Z1F6S:H�Z1I M _ M Õ O&WXS:J F�H6F�Ö�F�J P F�[
H S&U1J FAS�Æ�Æ�Å L Ã�Á�abS:[
S�S:HNZ1I M _ M Õ O&WXS:J F�H M V1I F�J O�P I Z^O�[ O�I J O d�`F�H�WXF6O�P P Q RS:F�HNF�Ö�F�J P M W1O�HNH S&U1J F
S:H ² ° � µ ± » ¸ ± Ó ³ ± ± µ ± » ° ºX» ° ± F ¼ ¸ º�° �^¾¸ ° ± WXS�H M H I F�[�O�ÓuS:H ãN¸ º�µ » ¸ ² ° ± F V1P S�V1I J O�[
Ú H F
W M J F�P I O�[
F V1I F
J F _ O�P M S�V^O&WXS:H4P S:[�F�H I F�H�S&U:â F�P I S:H Ó;S:H4Ô:Z^O M H�H�RO�SGWXF V1S:[ M V^O&WXS:HAS&U:â F�P I S:HN[
S�V M I S:J M Õ O&WXS:H Á
L F<[
S�WXS6O<F�Ö&T _ M P M I O�J.O�S:HbZ1I M _ M Õ O&WXS:J F�H Ó�V^O M V1I F�J À O�P F.T^F�H H S�O�Ú [q`O&Ô:Z M V^O�Ó:F�H I O�H�J F _ O�P Q RS:F�H Ó:S:H
ãN¸ º�µ » ¸ ² ° ± O T^J F�H F V1I O�[
Ú H FbH F�[6T^J F;â ZXV1I S4WXS:HuS&U:â F�P I S:Hu[
S�V M I S:J M Õ O&WXS:H Á
Ç:O _ P S:[
S�O�H ¼ ¸ º�° �^¾¸ ° ± O�P I M d1O�H Ó&S:H ãN¸ º�µ » ¸ ² ° ± V1ZXV1P O�H�RO�SNS&U:â F�P I S:H�T4`Z�U _ M P S:H Á�Ä!F�Ö M H I ×F V1P M O

WXF ãN¸ º�µ » ¸ ² ° ± T4`Z�U _ M P S:H M V1I J S�WXZ Õ&M J M O�J F&WXZXV^Wu×O V1P M O^V1SbH M H I F�[�O�Ó�d M H I S�Ô:Z1F�S:HXS&U:â F�P I S:H�T^S:J�F _ F�H
[
S�V M I S:J M Õ O&WXS:H;H F�J M O�[ M Y�Z^O _ [
F V1I FuT4`Z�U _ M P S:H Á ¿ S:J1S:Z1I J S _ O&WXS:Ó&S:H ãN¸ º�µ » ¸ ² ° ± O T^J F�H F V1I O�[
Ú H F
H F�[6T^J F�â ZXV1I SmWXS:H4S&U:â F�P I S:H4[
S�V M I S:J M Õ O&WXS:H Ó�[
F�H [
SGÔ:Z^O V^WXSmF�H I F�H�H�RO�S�T4`Z�U _ M P S:H ÁqÂXO�P F
O�F�H I O4P M J P ZXV1H I ×O V1P M O�Ó�WXF ã V1F�Ú H F4Ô:Z1F�S:H ãN¸ º�µ » ¸ ² ° ± H F _ S:P O _ M Õ O�[ÙV1S6F�H T�O�P Q S�WXF�H M H I F�[�OAW1O
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T _ O�I O�À S:J [�O�Ó&S�Ô:Z1F<O U1J O V1Y�F�O�H�`O�J F&O�HuWXF ã V M W1O�HuT^F _ S:HuF�H T�O�P Q S:H;T4`Z�U _ M P S:H Á
È�[ ãN¸ º�µ » ¸ ² `F�P S�V1H I M I Z�`Þ WXS4T^F _ S:HuH F�Y�Z M V1I F�HuP S:[6T^S�V1F V1I F�H Ø

E �u° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ Á þ.U:â F�P I S>Y�J:`O ã P S*Ô:Z1F!T^S�WXF)O T^J F�H F V1I O�J©O�S>Z1I M _ M Õ O&WXS:J!W M dXF�J H O�H
M V^W M P O�P Q RS:F�H Ó�P O&W1O�Z1[�O<O�H H S:P M O&W1O<O<WXF�I F�J [ M V^O&WXS�F dXF V1I SXÁ

E "��
ä:° ·&µ ·&¸ ² Ámþ.U:â F�P I S�Ô:Z1FAJ F�P F U1FAZ1[�P S�V:â ZXV1I SGWXF6F dXF V1I S:H�F4T^J S:P F&WXF ßOAJ F�H T^F�P I M d1O
M V^W M P O�P Q RO�SNO�S:H�Z1I M _ M Õ O&WXS:J F�H Ó:O�P I Z^O V^WXS<H S&U1J FbO ² ° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ WXS ãN¸ º�µ » ¸ ² Á:Ä M V^W M P O�P Q RO�S
WXF.F dXF V1I S:H�`F.J F&O _ M Õ O&W1O.F�[>H�`F�J M F.F�I F�[6T^S:J M Õ O&W1O�Ó�WXF.[
S�WXS4O<Ô:Z1F�SNZ1I M _ M Õ O&WXS:JbI F VX]^O
I F�[6T^SNT�O�J ObH F<O T^F�J P F U1F�J�WXF.P O&W1O�F dXF V1I SXÁ
c O�O�Z1H&×F V1P M OGWXF�F dXF V1I S:H Ó�S ãN¸ º�µ » ¸ ² V;RO�Sá`F
d M H `Þ dXF _ Á>þ ° �
ä:° ·&µ ·&¸ ² O T^F V^O�HAI S:J V^O�O
² ° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ WXS ãN¸ º�µ » ¸ ² d M H `Þ dXF _ Ô:Z^O V^WXS
J F�P F U1F<Z1[�F dXF V1I SXÁ<Ä ² ° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ dXS _ I O
O�SNF�H I O&WXS M VXd M H `Þ dXF _ O TN`S:HuI S�WXS:HuS:HuF dXF V1I S:HuH F�J F�[>F�Ö&T^F&W M WXS:H Á

\ [*H F�Y�Z M W1O�Ó M WXF V1I M ã P O�[
Ú H F<S:HuW M À F�J F V1I F�H ãN¸ º�µ » ¸ ² ° ± W M H T^S�V�`Þ dXF M HbV1SNH M H I F�[�O�Á

Z;{ Z;{ Z;{ IGF�¸ º�µ » ¸ ²�7�:�9 K�6�9 K�B B W:
6�9 8 >
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UTILIZ. 1

(LIBERTA
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UTILIZ. 2 UTILIZ. 3 UTILIZ. 4

(TRINCO)

Â M Y�Z1J OC±�Á g:Ø F�¸ º�µ » ¸ ² WXF.P S�V1P S:J J�×F V1P M O�T�O�J O�S<T^J S:I S:P S _ SAWXF.I J M V1P S



�Có �CóÃñ�f�g M é î ñ=O�÷�ñ©O1ï ë ñ�ö�î MÃ÷=Mgô õcî M�ö ê�é�é ø&ùê ñ � �

þ ãN¸ º�µ » ¸ ² WXF�P S�V1P S:J J�×F V1P M O�H Z1J Y�F�W1OuV1F�P F�H H M W1O&WXF<WXF�À S:J V1F�P F�J�O�S:H�Z1I M _ M Õ O&WXS:J F�H�WXSNÆ�Æ�Å L Ã
M V^W M P O�P Q RS:F�H;H S&U1J F�S�À ZXV1P M S�V^O�[
F V1I S4WXS:Hb[
F�P O V M H [
S:HbWXF.P S�V1I J S _ SAW1O.P S�V1P S:J J�×F V1P M O H Ó&Z1[�O
À S:J [�O.WXF.[
S�V M I S:J M Õ O�P Q RO�S<T�O�J I M P M T�O�I M d1O�Á
abS:[
S<d M [
S:H Ó�V1S<H M H I F�[�O.O T^J F�H F V1I O&WXS<V1F�H I O�W M H H F�J I O�P Q RO�S:Ó&S<P S�V1I J S _ S4W1ObP S�V1P S:J J�×F V1P M O

`FbF�À F�P I Z^O&WXS<T^F _ S ä:² ¸ » ¸ ¼ ¸ ´ ¸ WXF�P O&W1O ² ° � µ ± » ¸ Á�É1S:Y�S:Ó&F�H I F ãN¸ º�µ » ¸ ² F�H I `O.O�H H S:P M O&WXS4ObZ1[ ² ° � µ ± » ¸
F.W�`O M V^W M P O�P Q RS:F�HuO�S�Z1I M _ M Õ O&WXS:JuH S&U1J F�S�WXF�H F V1J S _ O�JuWXS�H F�Z ä:² ¸ » ¸ ¼ ¸ ´ ¸ Á�Ä!Â M Y�Z1J OC±�Á g M _ Z1H I J O<S
À ZXV1P M S�V^O�[
F V1I SNWXS ãN¸ º�µ » ¸ ² WXFbP S�V1P S:J J�×F V1P M OuT�O�J OuS<P O�H S.T�O�J I M P Z _ O�J�WXS ä:² ¸ » ¸ ¼ ¸ ´ ¸ WXFbI J M V1P SXÁ
Ä�H;J F T^J F�H F V1I O�P Q RS:F�H;H�RO�S4O�HbÔ:Z1F�H�RO�SNS&U1H F�J d1O&W1O�H;T^S:J�P O&W1O.Z1[*WXS:HbZ1I M _ M Õ O&WXS:J F�H Á

Z;{ Z;{ Z;{ XGI ¸ º�µ » ¸ ²�7�:�8 6�= :
B >C9 9 L M>CK
Ä�H H M [)P S:[
S.S:H ãN¸ º�µ » ¸ ² ° ± WXFuP S�V1P S:J J�×F V1P M O;H FbWXF�H I M V^O�[>O;À S:J V1F�P F�J M V^W M P O�P Q RS:F�H^H S&U1J F;S.À ZXV1Ú
P M S�V^O�[
F V1I S�WXS:HN[
F�P O V M H [
S:HNWXF4P S�V1I J S _ SGW1O4P S�V1P S:J J�×F V1P M O�Ó^S:H ãN¸ º�µ » ¸ ² ° ± WXF M V1I F�J O�P P Q RO�S
WXF�H I M V^O�[
Ú H F.ObÀ S:J V1F�P F�J M V^W M P O�P Q RS:F�H;O�S:H�Z1I M _ M Õ O&WXS:J F�HuH S&U1J FbS:H;[
F�P O V M H [
S:HuWXFbP S�V1I J S _ S�W1O
M V1I F�J O�P P Q RO�SXÁ \ H I O6`F�Ó�[�O M HuZ1[�ObdXF Õ Ó�Z1[�O�À S:J [�O.WXF�[
S�V M I S:J M Õ O�P Q RO�SNT�O�J I M P M T�O�I M d1O�ÁXþNH ãN¸ º�µ °
» ¸ ² ° ± WXF M V1I F�J O�P P Q RO�SNF V1P S�V1I J O�[
Ú H F.O�H H S:P M O&WXS:H�O ³ ± ± µ ± » ° ºX» ° ± Ó&T^S M HuH�RO�S�F�H I F�HuÔ:Z1F.F�À F�P I Z^O�[>S
P S�V1I J S _ SAW1O M V1I F�J O�P P Q RO�SXÁ
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UTILIZ. 1 UTILIZ. 2 UTILIZ. 3MODERADOR

Â M Y�Z1J OC±�Á � Ø I ¸ º�µ » ¸ ² WXF M V1I F�J O�P P Q RO�SNT�O�J O�S<T^J S:I S:P S _ SAWXF.P S�V1À F�J�×F V1P M O�P F V1I J O _ M Õ O&WXS
J K L _ W M K K N OP Q	R&_ S&_ S&_
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Ä�Â M Y�Z1J O!±�Á � M _ Z1H I J O�O;À ZXV1P M S�V^O _ M W1O&WXF.WXS ãN¸ º�µ » ¸ ² WXF M V1I F�J O�P P Q RO�S�T�O�J O;S.P O�H S�T�O�J I M P Z _ O�J

WXS ä:² ¸ » ¸ ¼ ¸ ´ ¸ WXF.P S�V1À F�J�×F V1P M O�P F V1I J O _ M Õ O&WXSUT V�Á

Z;{ Z;{ Z;{ V I ¸ º�µ » ¸ ²�7�:�8 7�:
6�= 8 7�>C7�:
þ ãN¸ º�µ » ¸ ² WXF M WXF V1I M W1O&WXF
WXF�H I M V^O�Ú H F
O4H ZXT^S:J I O�J.[
S�V M I S:J M Õ O�P Q RO�S6T^F�J M À�`F�J M P O�Ó M V^W M P O V^WXSmO
M WXF V1I M W1O&WXF�WXS:H M V^W M d^`Þ WXZ1S:H.Ô:Z1F<O�P I Z^O�[>V1S�H M H I F�[�O�Á^þNH ãN¸ º�µ » ¸ ² ° ± WXF M WXF V1I M W1O&WXF<T^S�WXF�[
H F�J^O�H H S:P M O&WXS:HuO ² ° � µ ± » ¸ ± F ³ ± ± µ ± » ° ºX» ° ± T4`Z�U _ M P S:H Ó�H Z1J Y M V^WXS<H F�[6T^J FbÔ:Z1FuZ1[)Z1I M _ M Õ O&WXS:JuO�P I Z^O
H S&U1J F<SAS&U:â F�P I S6O�H H S:P M O&WXSXÁ \ H I F ãN¸ º�µ » ¸ ² J F�P S:J J F�O�S4Æ�F�J d M P Q S4Ä<U1H I J O�P I SAWXFNabS:[
ZXV M P O�P Q RO�S
T�O�J O M WXF V1I M ã P O�J�O�S:J M Y�F�[óW1O�H
O�P P Q RS:F�H6H S&U1J F�S:H6S&U:â F�P I S:H Á c O�Â M Y�Z1J O[±�Á � M _ Z1H I J O�Ú H FmO
À ZXV1P M S�V^O _ M W1O&WXFNWXS ãN¸ º�µ » ¸ ² WXF M WXF V1I M W1O&WXF�Á
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UTILIZ. 1 UTILIZ. 2 UTILIZ. 3 UTILIZ. 4
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Â M Y�Z1J OC±�Á �:Ø I ¸ º�µ » ¸ ² WXF M WXF V1I M W1O&WXF

Z;{ Z;{ Z;{ Z I ¸ º�µ » ¸ ²�7�:�:
G >C< = 8 9 8 7�>C7�:�= : � ��K�B >
G
þ�[
S�WXF _ S `cb ��_ ` _ � Ó�Ô:Z1F�À S M H F _ F�P P M S�V^O&WXS©T�O�J O�P O�J O�P I F�J M Õ O�J6OGÀ ZXV1P M S�V^O _ M W1O&WXF�WXS:H
F�H T�O�P Q S:H4T4`Z�U _ M P S:H Ó.O&WX[ M I FGO�I J O�H S:H4V^O
d M H Z^O _ M Õ O�P Q RO�SmP S:F�J F V1I F�WXF�I S�W1O�H
O�HAJ:`F T _ M P O�H6WXS:H
S&U:â F�P I S:HAT4`Z�U _ M P S:H Á*Ä�Z1I M _ M Õ O�P Q RO�SqWXF�H I F�[
S�WXF _ S©J F�H Z _ I OmWXF�Z1[ÒP S:[6T^J S:[ M H H S©F V1I J FGO
V1F�P F�H H M W1O&WXF
WXFA[�O V1I F�J<Z1[ÙP S�V1I F�Ö�I S�T�O�J I M _ ]^O&WXS�FAOAS:P S:J J�×F V1P M O6WXF6O�I J O�H S:H<V1S�Æ�F�J d M P Q S
Ä<U1H I J O�P I S�WXF4abS:[
ZXV M P O�P Q RO�SÃâ
O�I J O�H S:H�O d1O _ M O&WXS:H<T^F _ S�I F�[6T^S�Ô:Z1F4[
F&WXF M O4F V1I J FAO T _ M P O�J
Z1[�O<O�P P Q RO�S�H S&U1J F.Z1[�O.J:`F T _ M P O.F.S&U1I F�JuO.P S:F�J�×F V1P M O<WXF.Z1[*S&U:â F�P I SXÁ1þNH�O�I J O�H S:H;V1S�Æ�F�J d M P Q S
Ä<U1H I J O�P I S
WXF4abS:[
ZXV M P O�P Q RO�S
WXF dXF�[
Ú H F ßO�H.P O�J O�P I F�J `Þ H I M P O�HNW1O�H<J F&WXF�H<WXF4P S:[
ZXV M P O�P Q RO�S
WXF
W X SZY�[ \�] ^�] _ `�_ a b _�c�d ^ a b c�e�_&c	f g h Y h i h [ h�e�_&a c j�d _ ] k_ j�a l ^	m _ ]�n3\�l b c	m _ n0_ o p�^ j�b _&^ c	f g h Y h i h [ h&e�_�b ] l j�a c0_
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W1O&WXS:H Ó&V1S:[
F&O&W1O�[
F V1I F�Ó�W�`F U M I S�F _ O�I ×F V1P M O�q q Á
ÄNT^F�H O�JXWXFuS�[
S�WXF _ S	`cb ��_ ` _ � H F;[�O V1I F�JXP S:F�J F V1I F�Ó M V^WXF T^F V^WXF V1I F�[
F V1I F�WXS:H�O�I J O�H S:H

V1S4Æ�F�J d M P Q S�Ä<U1H I J O�P I SAWXF<abS:[
ZXV M P O�P Q RO�S:Ó�WXS4T^S�V1I SAWXF.d M H I O�WXS:H�Z1I M _ M Õ O&WXS:J F�H<WXSAH M H I F�[�O�Ó
Z1[ÙO�I J O�H S6[
Z M I SAT^J S _ S�V1YXO&WXS M [6T^S:H H M U M _ M I O6O�[
S�V M I S:J M Õ O�P Q RO�S6P S�VXdXF�J Y�F V1I F�WXS:H<S&U:â F�P I S:H
WXS
H M H I F�[�O�Á4þ ãN¸ º�µ » ¸ ² WXF4F _ O�H I M P M W1O&WXFAI F�[6T^S:J O _ WXF�H I M V^O�Ú H FAO�[�O V1I F�J.O�[
S�V M I S:J M Õ O�P Q RO�S
P S�VXdXF�J Y�F V1I F4WXS:H<S&U:â F�P I S:H.WXS
H M H I F�[�O4[
F�H [
S
Ô:Z^O V^WXS
S:H<O�I J O�H S:H�V1S6Æ�F�J d M P Q SAÄ<U1H I J O�P I S
WXF.abS:[
ZXV M P O�P Q RO�S�O�V;RO�S<T^F�J [ M I F�[�Á

Réplica
Réplica

Acção
local

Réplica

1

2

3

3

Espaço público

Serviço Abstracto de Comunicação

Difusão
        +
Resposta

Difusão
        +
Resposta

Acção
local

4

Receber
respostas

Â M Y�Z1J OC±�Á f:Ø�Æ�F�J d M P Q S<Ä<U1H I J O�P I S4WXF�abS:[
ZXV M P O�P Q RO�SNP S:[*F _ O�H I M P M W1O&WXFNI F�[6T^S:J O _
þ ãN¸ º�µ » ¸ ² WXFbF _ O�H I M P M W1O&WXF<I F�[6T^S:J O _ J F�P S:J J F ßOb[
S�V M I S:J M Õ O�P Q RO�S M V^W M J F�P I O.WXSNH M H I F�[�O�ÁXþ

ãN¸ º�µ » ¸ ² J F�P F U1F<[
F V1H O�Y�F V1H�WXS6Æ�F�J d M P Q S4Ä<U1H I J O�P I S6WXF�abS:[
ZXV M P O�P Q RO�S M V1À S:J [�O V^WXSAH S&U1J F�O
T^J S:Y�J F�H H�RO�SND WXS.H M H I F�[�ObV^ObW M À Z1H�RO�S:K�WXFbZ1[�ObO�P P Q RO�S.T^F _ O�H;W M dXF�J H O�H�J:`F T _ M P O�H;WXFuZ1[)S&U:â F�P I S:Ó
W1O V^WXS6O�S�Z1I M _ M Õ O&WXS:J�Z1[�O.V1S:P Q RO�SAW M Vu×O�[ M P O�WXS4À ZXV1P M S�V^O�[
F V1I S6WXS4H M H I F�[�O�Á�Ä�Â M Y�Z1J O1±�Á f
M _ Z1H I J O�ObI J S:P O�O&W M P M S�V^O _ WXFb[
F V1H O�Y�F V1H^J F&Ô:Z1F�J M W1O;T^F _ S ãN¸ º�µ » ¸ ² WXFbF _ O�H I M P M W1O&WXF.I F�[6T^S:J O _ Ø
V1S�T�O�H H SGe Ó;Z1[�Z1I M _ M Õ O&WXS:J4O T _ M P O
Z1[�O6O�P P Q RO�S _ S:P O _ H S&U1J F6O6J:`F T _ M P O
WXFAZ1[�S&U:â F�P I S:Û;V1S
T�O�H H SGÜ&ÓuSGÆ�F�J d M P Q S�Ä<U1H I J O�P I SmWXF
abS:[
ZXV M P O�P Q RO�S�T^J S:P Z1J O
F�H I O U1F _ F�P F�JNZ1[�O�P S:J WXSGF V1I J F
J:`F T _ M P O�H Û^V1S6T�O�H H S�à&Ó1F�H I O U1F _ F�P M WXS�S�O�P S:J WXS:Ó;O4O�P P Q RO�S _ S:P O _ `FAW M À ZXV^W M W1O4T^F _ O�HNJ F�H I O V1I F�H
r r s t _ W u s s v wx y	z&_ ]&_ {&_ {&_
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J:`F T _ M P O�H6WXSmS&U:â F�P I S:ÓbH F V^WXSmF VXd M O&W1O�H6[
F V1H O�Y�F V1HAWXF�J F�H T^S:H I O6T^S:J4P O&W1O�J:`F T _ M P O�Ô:Z1Fq`F
O�P I Z^O _ M Õ O&W1O�Û ã V^O _ [
F V1I F�Ó1V1S6T�O�H H S�±�Ó1F�[ÙP O&W1O4Z1[�OAW1O�H<J:`F T _ M P O�H Ó^H�RO�S
P S _ F�P P M S�V^O&W1O�H4O�H
J F�H T^S:H I O�HuP S:J J F�H T^S�V^WXF V1I F�H ßO.W M À Z1H�RO�S4W1O<O�P P Q RO�S _ S:P O _ T^F _ O�HbW M dXF�J H O�HuJ:`F T _ M P O�H Á
c S:I F�Ú H F;Ô:Z1F;O;Z1I M _ M Õ O�P Q RO�S.WXF�H I F ãN¸ º�µ » ¸ ² O T^F V^O�HXH FXâ Z1H I M ã P OuO^T�O�J I M J1WXF�Z1[)WXF�I F�J [ M V^O&WXS

d1O _ S:JuWXF<O�I J O�H S<V1S�Æ�F�J d M P Q SNÄ<U1H I J O�P I S�WXF.abS:[
ZXV M P O�P Q RO�SXÁ
Ä�H M V^W M P O�P Q RS:F�H^À S:J V1F�P M W1O�H;O�S:H^Z1I M _ M Õ O&WXS:J F�H�T^F _ S ãN¸ º�µ » ¸ ² Ó M _ Z1H I J O&W1O�H^V^OuÂ M Y�Z1J O�±�Á e�§�Ó�J F�Ú

Ý1F�P I F�[)O�T^F�J P F V1I O�Y�F�[�WXF;Z1I M _ M Õ O&WXS:J F�H�Ô:Z1F;S&U1H F�J d1O�[!P S:J J F�P I O�[
F V1I F�Z1[�S&U:â F�P I SuT4`Z�U _ M P SXÁ
abS:[
SNSNH M H I F�[�O�F VXd M O.J F�H T^S:H I O�H;O�I S�WXS:HuS:H;Z1I M _ M Õ O&WXS:J F�H Ó�P O&W1O�Z1[áT^S�WXF.O T^F�J P F U1F�J Ú H FuW1O
F _ O�H I M P M W1O&WXFNI F�[6T^S:J O _ WXS�H M H I F�[�O�Á

modificar

UTILIZ. 1

resposta

UTILIZ. 2 UTILIZ. 3 UTILIZ. 4

resposta

resposta

Â M Y�Z1J OC±�Á e�§�Ø I ¸ º�µ » ¸ ² WXF.F _ O�H I M P M W1O&WXFNI F�[6T^S:J O _

Z;{ Z;{ Z;{ Y I ¸ º�µ » ¸ ²�7�:�7�8 < � A�6�9 L M>CK
\ [*W M dXF�J H O�H;H M I Z^O�P Q RS:F�H Ó�S<Æ�F�J d M P Q S.Ä<U1H I J O�P I SNWXF�abS:[
ZXV M P O�P Q RO�S ã P O M [6T^S:H H M U M _ M I O&WXS6WXF�W M Ú
À ZXV^W M J�O�H�O�P P Q RS:F�H;WXS:H�Z1I M _ M Õ O&WXS:J F�HbOuI S�W1O�H;O�H�J:`F T _ M P O�H;WXFbS&U:â F�P I S:H1T4`Z�U _ M P S:H ÁXÇ:O M H�H M I Z^O�P Q RS:F�H
H Z1J Y�F�[
Ó^T^S:J<F�Ö�F�[6T _ S:Ó;WXF d M WXS ßOAS:P S:J J�×F V1P M O
WXF4T�O�J I M P Q RS:F�H<V^OAJ F&WXF
WXFAP S:[
ZXV M P O�P Q RO�S�WXF
W1O&WXS:H | } Á c F�H I O�H�H M I Z^O�P Q RS:F�H Ó;W�`O�Ú H F6Z1[�O6W M H À ZXV1P Q RO�S
V1S�P S:[6T^S:J I O�[
F V1I SGWXS�H M H I F�[�O�ÁGÆ�F
S:HAZ1I M _ M Õ O&WXS:J F�H�WXSmH M H I F�[�O
V;RO�SmÀ S:J F�[�V1S:I M ã P O&WXS:H Ó.S:P S:J J F�Z1[�O�O�[AU M Y�Z M W1O&WXF
V^O�H Z^O
Z1I M _ M Õ O�P Q RO�SXÁ�þ ãN¸ º�µ » ¸ ² WXF�W M H À ZXV1P Q RO�SmWXF�H I M V^O�Ú H F�OAV1S:I M ã P O�J4S�Z1I M _ M Õ O&WXS:J6W1O
S:P S:J J�×F V1P M O
~ � � � _ W � � � � �� �	�&_ ]&_ �&_ �&_
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WXF�H I F.I M T^SAWXF.H M I Z^O�P Q RS:F�H Ó�Z1[�O.À S:J [�O.WXF.[
S�V M I S:J M Õ O�P Q RO�S M V^W M J F�P I O�Á1Ä�Â M Y�Z1J OC±�Á e&e M _ Z1H I J ONO
À ZXV1P M S�V^O _ M W1O&WXFNWXS ãN¸ º�µ » ¸ ² WXF<W M H À ZXV1P Q RO�SXÁ

modificar

UTILIZ. 1

disfunção

UTILIZ. 2 UTILIZ. 3 UTILIZ. 4

Â M Y�Z1J OC±�Á e&e&Ø I ¸ º�µ » ¸ ² WXF<W M H À ZXV1P Q RO�S
Ä�H M V^W M P O�P Q RS:F�HAWXS ãN¸ º�µ » ¸ ² WXF�W M H À ZXV1P Q RO�S�T^S�WXF�[ H F�J4W M À F�J F V1P M O&W1O�HAWXF�O�P S:J WXSGP S:[

O M V1À S:J [�O�P Q RO�SmW M H T^S�V�`Þ dXF _ V1S�H M H I F�[�O�H S&U1J F6O�W M H À ZXV1P Q RO�SXÁ ¿ S:JNF�Ö�F�[6T _ S:ÓuO
Â M Y�Z1J OB±�Á e&e
T^J F�H H ZXTbRS:F�Ô:Z1F<SAH M H I F�[�O M WXF V1I M ã P O�T�O�J I M P Q RS:F�H�[�O M S:J M I `O�J M O�H<D È�Ç^Å É1Å ª;Ä L þuK \ Æ6e Ú à&K1FN[ M Ú
V1S:J M I `O�J M O�H�D È�Ç^Å É1Å ª;Ä L þuK�±�K Ó�O T^J F�H F V1I O V^WXS�F�[>P O&W1O.P O�H S4`Þ P S�V1F�HbW M H I M V1I S:H Á

Z;{ Z;{ Z;{ � I ¸ º�µ » ¸ ²�@�:
6 4:
B 8 9 K
þ ãN¸ º�µ » ¸ ² Y�F V.`F�J M P SGÀ S:J V1F�P F
O�SGZ1I M _ M Õ O&WXS:J M V^W M P O�P Q RS:F�H�V;RO�S�F V^Ô:Z^O&WXJ O&W1O�H�V1S:H ãN¸ º�µ » ¸ ² ° ±
WXF�H P J M I S:H�O�P M [�O�Ó�WXFuÔ:Z1F�`F;F�Ö�F�[6T _ S<O M V^W M P O�P Q RO�S.WXFbÔ:Z1F;S�Z1I M _ M Õ O&WXS:J1T^J F�I F V^WXF�ZNF�H I O U1F _ F�P F�J
Z1[�O ¼ ¸ º�° �^¾³ ¸ F�['Ô:Z1F�S�S&U:â F�P I SNS:J M Y�F�[>I F�[*S ² ° ä:¸ ± µ »�Â¸ ² µ ¸ d1O Õ&M SXÁ

�1Q ��¥ R���" � �����

\ Ö�F�[6T _ M ã P O�Ú H FNO<Z1I M _ M Õ O�P Q RO�SAWXS:HbS&U:â F�P I S:H�WXS4P S:[6T^S�V1F V1I FNWXF<H ZXT^S:J I FNWXF M V1I F�J O�P P Q RO�S�P S:[
J F�P Z1J H SAO<I J�×F�HbH F�J d M P Q S:HbP S�V1P F U M WXS:H ÓXP S�V1H I J Z�`Þ WXS:H�F<F�Ö&T^F�J M [
F V1I O&WXS:HbV1S4Æ�Æ�Å L Ã)D ÄNV1I ZXV1F�H
¯ Ã<Z M [�O�J O�F�H Ó:e f&f&g&K Á
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þ�H F�J d M P Q SmF _ F�[
F V1I O�J4WXF�[
F V1H O�Y�F V1H�T^S:H H M U M _ M I OGO�P S�VXdXF�J H O�P Q RO�SGF V1I J F�Z1I M _ M Õ O&WXS:J F�HAT^S:J
I J S:P ONWXF<T^F&Ô:Z1F V^O�Hb[
F V1H O�Y�F V1HuF�H P J M I O�H Á \ H I FNH F�J d M P Q SNU^O�H F M O�Ú H F.V1S:HbH F�Y�Z M V1I F�H ³ ± ± µ ± » ° ºX» ° ±
D Â M Y�Z1J OC±�Á e Ü&K Ø

Espaço público

UTILIZADOR 1 (paa)

Espaço privado

UTILIZADOR 2

comentário
comentário

outro comentário

paa

Espaço privado Espaço público

comentário

paa

Â M Y�Z1J OC±�Á e Ü:Ø�Æ�F�J d M P Q S4WXF�[
F V1H O�Y�F V1H

� Î�³ ¼ ° ° � ² ¸ ºX» ³�´ Á6K;F�H M WXF<V1S4F�H T�O�P Q S�T^J M d1O&WXS4F�T^F�J [ M I FNÔ:Z1F.Z1['Z1I M _ M Õ O&WXS:JbF�H P J F d1O<Z1[�O
[
F V1H O�Y�F�[�Á

� Î�³ ¼ ° ° ´ ³�» ° ² ³�´ Á
K;F�H M WXFAV1S�F�H T�O�P Q S
T4`Z�U _ M P S�F6P S�V1H I M I Z M S _ S:P O _ S�V^WXFAS:H4W M dXF�J H S:H�Z1I M Ú
_ M Õ O&WXS:J F�HAO T^J F�H F V1I O�[�F _ ×F�[ O�H�[
F V1H O�Y�F V1H Ó�[
F&W M O V1I F6S�Z1H S�WXSGP S:[6T^S�V1F V1I F6WXF
³ ä:² ° ± ° ºX» ³ ¼½�¾³ ¸ Á



�Có �Có�M9N!M ¬&ë ð�ñ=O f&à

¿ O�J OuF VXd M O�J^Z1[�Ob[
F V1H O�Y�F�[
Ó S<Z1I M _ M Õ O&WXS:J;F�H I O U1F _ F�P FbZ1[�O ¼ ¸ º�° �^¾³ ¸ F V1I J FuS:H ³ ± ± µ ± » ° ºX» ° ±
T^J M d1O&WXS<F;T4`Z�U _ M P S:Ó�SNÔ:Z1FuH M [
Z _ I O V1F&O�[
F V1I FbI J O V1H À F�J FuFbO T^J F�H F V1I ObOu[
F V1H O�Y�F�[�V1S<F�H T�O�P Q S
T4`Z�U _ M P S�D M _ Z1H I J O&WXS6V1SAI S�T^S
W1O�Â M Y�Z1J O�±�Á e Ü&K ÁbÈ�[ ãN¸ º�µ » ¸ ² WXF M WXF V1I M W1O&WXF4H Z1J Y�F ßO4W M J F M I O
WXS ³ ± ± µ ± » ° ºX» ° T4`Z�U _ M P S M WXF V1I M ã P O V^WXS4S�Z1I M _ M Õ O&WXS:JbÔ:Z1F.S:J M Y M V1S:Z
O�[
F V1H O�Y�F�[�Á
þ ä:² ¸ » ¸ ¼ ¸ ´ ¸ Z1I M _ M Õ O&WXS<T^F _ S ³ ± ± µ ± » ° ºX» ° T4`Z�U _ M P S
`FuS<WXFuP S�V1À F�J�×F V1P M O _ M dXJ F�� � Ó�Ô:Z1F;T^S:H H M U M _ M I O

O�P F�H H S M V^W M H P J M [ M V^O&WXS6O�S�H F�Z ² ° ä:¸ ± µ »�Â¸ ² µ ¸ Á

)9à F9à ß��7ì9æ G!è ò ó�ïJë7ì[ì9ë7è ò ó�ôå9ïJò;ï!í0� .7í7ç å

þqH F�J d M P Q S�WXFbF&W M P Q RO�SNP S�V:â ZXV1I OuT^S:H H M U M _ M I ONÔ:Z1F�W M dXF�J H S:H;Z1I M _ M Õ O&WXS:J F�HbP S:S�T^F�J F�[)V^ObP J M O�P Q RO�S
F;F�H I J Z1I Z1J O�P Q RO�S.WXFuZ1[áWXS:P Z1[
F V1I SXÁ \ H I FuH F�J d M P Q S�F V1P S�V1I J O�Ú H F;J F T^J F�H F V1I O&WXS�V^O;Â M Y�Z1J O�±�Á e à:Á
Ä�F�H I J O�I `F�Y M OuWXF;P S:S�T^F�J O�P Q RO�S<O�H H Z1[
FuOuW M d M H�RO�SNWXS.WXS:P Z1[
F V1I S<F�[!T�O�J I F�H^D ² ° � µ ± » ¸ ± K:F;F&W M P Q RO�S
M V^W M d M WXZ^O _ WXFbP O&W1O�Z1[�O.WXF�H H O�H�T�O�J I F�H Á L S M H;I M T^S:HbWXF ³ ± ± µ ± » ° ºX» ° ± T^J M d1O&WXS:HuP S:S:J WXF V^O�[*O�H
M V1I F�J dXF V1P Q RS:F�HbWXS:HuZ1I M _ M Õ O&WXS:J F�HbV^O�HuW M dXF�J H O�H;T�O�J I F�HbWXS4WXS:P Z1[
F V1I SXØ

� �:° » ³ ° æ&° ² » µ ¼ ³�´ Á�abJ M O�V1S�d1O�H;T�O�J I F�HuWXS4WXS:P Z1[
F V1I SXÁ
¿ O�J O�P J M O�JXZ1[�O�V1S�d1O�T�O�J I F;WXS<WXS:P Z1[
F V1I S:Ó S�Z1I M _ M Õ O&WXS:J^F�H I O U1F _ F�P F�Z1[�O ¼ ¸ º�° �^¾³ ¸^± ° » ³ °
æ&° ² » µ ¼ ³�´���° ± ä�³ ¼½ ¸�ä:² µ æ�³ ·&¸ Ó�S�Ô:Z1FbP J M ObZ1[ ² ° � µ ± » ¸ V1SNH F�Z4F�H T�O�P Q S.T^J M d1O&WXS4D F�Ö�F�[6T _ SNWXS
È�Ç^Å É1Å ª;Ä L þuK4Ü�V^O�Â M Y�Z1J O�±�Á e à&K Á�ÄNTN`S:H1O�F&W M P Q RO�S�WXS ² ° � µ ± » ¸ Ó SbZ1I M _ M Õ O&WXS:J�[
S�dXF�Ú SuT�O�J O
S.F�H T�O�P Q S.T4`Z�U _ M P S<F _ M YXO�Ú SNO�S:H�J F�H I O V1I F�H ² ° � µ ± » ¸ ± Ó&F�H I O U1F _ F�P F V^WXS ¼ ¸ º�° �^¾¸ ° ± T�O�H H M d1O�H;WXS
I M T^S ² ° � µ ± » ¸µä�ÂåX¹ ´ µ ¼ ¸3�Ù² ° � µ ± » ¸µä�ÂåX¹ ´ µ ¼ ¸ D O M V^W1O.SNÈ�Ç^Å É1Å ª;Ä L þuK
Ü.V^O�Â M Y�Z1J OC±�Á e à&K Á

� �:° » ³ ° ��¸ ² µ ¶ ¸ ºX» ³�´ Á;abS:S:J WXF V^O�O<F&W M P Q RO�S6WXF.T�O�J I F�H.WXS6WXS:P Z1[
F V1I S4T^J F�H F V1I F�HuV1SAF�H T�O�P Q S
T4`Z�U _ M P SXÁ
\ [ÙT^J M [
F M J S _ Z1YXO�J Ó^S�Z1I M _ M Õ O&WXS:JNF�H I O U1F _ F�P F4Z1[�O ¼ ¸ º�° �^¾³ ¸ O�P I M d1O ² ° � µ ± » ¸�ä�ÂåX¹ ´ µ ¼ ¸��
± ° » ³ ° ��¸ ² µ ¶ ¸ ºX» ³�´ Á L F�H I O ¼ ¸ º�° �^¾³ ¸ J F�H Z _ I O�ONI J O V1H À F�J�×F V1P M ONWXS6P S�V1I Fu`Z^WXS6WXS ² ° � µ ± » ¸ T�O�J O
S ³ ± ± µ ± » ° ºX» ° Á \ [�H F�Y�Z M W1O�Ó^S�Z1I M _ M Õ O&WXS:JNF&W M I O6O�T�O�J I FAWXS�WXS:P Z1[
F V1I S�V1S ³ ± ± µ ± » ° ºX» °
T^J M d1O&WXSXÁ�ÄNTN`S:H�ObF&W M P Q RO�S:Ó S<Z1I M _ M Õ O&WXS:J�F�H I O U1F _ F�P F�O ¼ ¸ º�° �^¾³ ¸;M VXdXF�J H O ± ° » ³ ° ��¸ ² µ ¶ ¸ ºX» ³�´��
² ° � µ ± » ¸�ä�ÂåX¹ ´ µ ¼ ¸ Ó�WXF.Ô:Z1FuJ F�H Z _ I O.ObI J O V1H À F�J�×F V1P M ObWXSNI F�Ö�I S<F&W M I O&WXSNT^F _ S<Z1I M _ M Õ O&WXS:J�T�O�J O
S4WXS:P Z1[
F V1I SNT�O�J I M _ ]^O&WXSXÁ

� � � � _ W � � � � �� �	�&_ �&_ T _
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Espaço público

UTILIZADOR 1 (paa)

Espaço privado

UTILIZADOR 2

modificar texto

...

....

paa

Espaço privado

texto

Espaço público

paa

Â M Y�Z1J OC±�Á e à:ØXÆ�F�J d M P Q S4WXF.F&W M P Q RO�SNP S�V:â ZXV1I O
È�[�O4Ô:Z1F�H I RO�S M [6T^S:J I O V1I FAÔ:Z1F�H Z1J Y�FNV1F�H I F4F�Ö�F�[6T _ S©`F4ONV1F�P F�H H M W1O&WXF6WXF4F d M I O�J<Ô:Z1F

[)`Z _ I M T _ S:H�Z1I M _ M Õ O&WXS:J F�H�F&W M I F�[óH M [
Z _ I O V1F&O�[
F V1I F�O�[
F�H [�O�T�O�J I FGWXSqWXS:P Z1[
F V1I SXÁ�þ
P S�V1I J S _ SAW1O<P S�V1P S:J J�×F V1P M O
`F.F�Ö:O�P I O�[
F V1I F.Z1['WXS:HuT�O T<`F M HbO�I J M U1Z�`Þ WXSAO�S:H ² ° � µ ± » ¸ ± T4`Z�U _ M P S:H Á
Ä�H H M [
Ó�S ä:² ¸ » ¸ ¼ ¸ ´ ¸ Z1I M _ M Õ O&WXS<T^F _ S:H ² ° � µ ± » ¸ ± WXS<H F�J d M P Q SNWXFuF&W M P Q RO�S<P S�V:â ZXV1I O4`FbWXS<I M T^SNI J M V1P SXÁ
�NZ^O V^WXS>`F�F�H I O U1F _ F�P M W1OGZ1[�O ¼ ¸ º�° �^¾³ ¸
² ° � µ ± » ¸gä�ÂåX¹ ´ µ ¼ ¸���± ° » ³ ° ��¸ ² µ ¶ ¸ ºX» ³�´ Ó�F�H I O�F�Ö�F�P Z1I O�S
ä:² ¸ » ¸ ¼ ¸ ´ ¸ WXS
S&U:â F�P I SAS:J M Y�F�[}T�O�J O�WXF�I F�J [ M V^O�J�H F�F�Ö M H I F�Z1[�I J M V1P S6H S&U1J FNS ² ° � µ ± » ¸ ÁNa�O�H S
V;RO�SmF�Ö M H I O�ÓbSmI J M V1P Sá`F�O�I J M U1Z�`Þ WXS�O�SmZ1I M _ M Õ O&WXS:J Ó.T^F _ S�Ô:Z1F
SmP S�V1I Fu`Z^WXS©WXS ² ° � µ ± » ¸ T^S�WXF
H F�J�I J O V1H À F�J M WXS6T�O�J OAO ± ° » ³ ° ��¸ ² µ ¶ ¸ ºX» ³�´ Á4a�O�H S�F�Ö M H I O�Ó^O ¼ ¸ º�° �^¾³ ¸Nã P ONU _ S�Ô:Z1F&O&W1OAO�I `FAÔ:Z1F4S
I J M V1P S�H F â O _ M U1F�J I O&WXS:Ó�O&Ô:Z^O V^WXS4W1O ¼ ¸ º�° �^¾³ ¸u± ° » ³ ° ��¸ ² µ ¶ ¸ ºX» ³�´��Ù² ° � µ ± » ¸µä�ÂåX¹ ´ µ ¼ ¸ J F&O _ M Õ O&W1O�T^F _ S
Z1I M _ M Õ O&WXS:JbWXF�I F V1I S:JuWXS�I J M V1P SXÁ
�NZ^O V^WXS�S ä:² ¸ » ¸ ¼ ¸ ´ ¸ WXF�Z1[ ² ° � µ ± » ¸ O�I J M U1Z M Z1[ÒI J M V1P SqO�Z1[ÒZ1I M _ M Õ O&WXS:J ÓNS�H M H I F�[�O

P J M O ãN¸ º�µ » ¸ ² ° ± WXF M WXF V1I M W1O&WXFmÔ:Z1F M V^W M P O�[óO�S:HAJ F�H I O V1I F�HAZ1I M _ M Õ O&WXS:J F�H�Ô:Z1F�O
T�O�J I F�WXS
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WXS:P Z1[
F V1I S4H F�F V1P S�V1I J O�F�[*F&W M P Q RO�S4D M _ Z1H I J O&WXS�V^O�Â M Y�Z1J OC±�Á e à&K Á

)9à F9à á��7ì9æ G!è ò ó�ïJë7ì[ç ì9é ì�± �7ï!í7ç ì9è æ ï

þ©I F _ F�Ú T^S�V1I F M J S�`FbZ1[áS&U:â F�P I S<Y�J:`O ã P S<Ô:Z1FbH F�WXF�H I M V^O.ObP ]^O�[�O�J�O�O�I F V1P Q RO�SNWXS:H;Z1I M _ M Õ O&WXS:J F�H
T�O�J O;WXF�I F�J [ M V^O&W1O4`O�J F&OuWXS.H F�ZNF�H T�O�P Q SbT4`Z�U _ M P SU� � Ó Z1[�O;À S:J [�O�T�O�J I M P Z _ O�J1WXF;[
S�V M I S:J M Õ O�P Q RO�S
P S�VXdXF�J Y�F V1I F�Á \ H H F V1P M O _ V1S6WXF�H F VX]1SAWXF�H I FNH F�J d M P Q Sm`FNO<P O�J O�P I F�J M Õ O�P Q RO�SAWXSAP S�V1I F�Ö�I S4T�O�J I M Ú
_ ]^O&WXS�T^F _ S�I F _ F�Ú T^S�V1I F M J SXØ�O�H Z^O�T^S:H M P Q RO�SbF�â M Y�Z^O _ [
F V1I F M [6T^S:J I O V1I FµâuS:H1H F�Z1H1[
S�d M [
F V1I S:H
V1S�F�H T�O�P Q S<T4`Z�U _ M P SAWXF dXF�[>H F�J^T�O�J I M _ ]^O&WXS:HuT^F _ S:HuZ1I M _ M Õ O&WXS:J F�H Á
Ä!H S _ Z1P Q RO�SNV1S:J [�O _ [
F V1I F<F V1P S�V1I J O&W1O�T�O�J O.O.J F&O _ M Õ O�P Q RO�S4WXF�H I F�HuJ F&Ô:Z M H M I S:HbP S�V1H M H I F<V1S

F VXd M SAWXFN[
F V1H O�Y�F V1H Ó M V^W M P O V^WXS
O�T^S:H M P Q RO�SAWXS4I F _ F�Ú T^S�V1I F M J S:Ó�H F�[6T^J F<Ô:Z1F<F�H I F
`F.[
S�d M WXS
T^F _ S�Z1I M _ M Õ O&WXS:J4D O&WX[ M I M V^WXS:Ú H F4T^S:J:`F�[�Ô:Z1F4HX`S�H�RO�S
F VXd M O&W1O�HN[
F V1H O�Y�F V1HNÔ:Z^O V^WXS�Z1[ _ M Ú
[ M I F M V1À F�J M S:JbWXFNW M H I ×O V1P M O�`F.Z _ I J O T�O�H H O&WXS:K Á \ H I ONH S _ Z1P Q RO�S:Ó�F VXdXS _ dXF V^WXS6O<I J O V1H [ M H H�RO�SAWXF
Y�J O V^WXF�Ô:Z^O V1I M W1O&WXF4WXFN[
F V1H O�Y�F V1H Ó:T^S�WXF�H F�JuJ F&O _ M Õ O&W1O4Ô:Z^O V^WXS6SAÆ�F�J d M P Q SAÄ<U1H I J O�P I SAWXF
abS:[
ZXV M P O�P Q RO�S�H FAP S�V1P J F�I M Õ O4V1Z1[�OAJ F&WXF _ S:P O _ Ó^T^S M H�S�W�`F U M I S!`FAF _ F d1O&WXS�FAO _ O�I ×F V1P M OAV^O
I J O V1H [ M H H�RO�S�WXFb[
F V1H O�Y�F V1H;O T^J F�H F V1I O;d1O _ S:J F�H;J F&WXZ Õ&M WXS:H Á c S<F V1I O V1I S:Ó�Ô:Z^O V^WXS<S<Æ�F�J d M P Q S
Ä<U1H I J O�P I S�WXF�abS:[
ZXV M P O�P Q RO�SuV;RO�SbH F�P S�V1P J F�I M Õ O^V1Z1[�O�J F&WXF _ S:P O _ Ó T^S�WXF^V;RO�SbH F�J:T^S:H H `Þ dXF _ H Z1H Ú
I F V1I O�J�Z1[*W�`F U M I S�I RO�S�F _ F d1O&WXS4WXF�[
F V1H O�Y�F V1H Ó�F<O _ O�I ×F V1P M O�V^O�I J O V1H [ M H H�RO�S4WXF�[
F V1H O�Y�F V1H
T^S�WXFAO T^J F�H F V1I O<d1O _ S:J F�H<F _ F d1O&WXS:H Á \ H I F�HNWXS M H<À O�P I S:J F�H.P S�V1I J M U1Z1F�[}T�O�J O4Ô:Z1F4O�J F�À F�J M W1O
H S _ Z1P Q RO�S4V;RO�S6H F â O<ZXV M dXF�J H O _ Ø�O�H�J F�À F�J�×F V1P M O�H�O�SAT^S:H M P M S�V^O�[
F V1I S�WXSAI F _ F�Ú T^S�V1I F M J SAT^S�WXF�[
I S:J V^O�J Ú H F4O�[AU�`Þ Y�Z^O�H<FAO4P O&W;×F V1P M OAWXFA[
S�d M [
F V1I S:H<T^S�WXF4H F�J<W M À F�J F V1I F�[
F V1I F4S&U1H F�J d1O&W1O
T^S:J�P O&W1O.Z1I M _ M Õ O&WXS:J Á
þ'H ZXT^S:J I F�WXF M V1I F�J O�P P Q RO�S�T^J S�T^S:H I SGV1F�H I O
W M H H F�J I O�P Q RO�S�T^F�J [ M I F�O
J F&O _ M Õ O�P Q RO�SmWXF
Z1[

H F�J d M P Q S
WXFNI F _ F�Ú T^S�V1I F M J S6P O T�O Õ WXF�[�O V1I F�JuS6P S�V1I F�Ö�I SAT�O�J I M _ ]^O&WXSAT^F _ S:H.Z1I M _ M Õ O&WXS:J F�H<F�[
I S�W1O�HbO�HuP M J P ZXV1H I ×O V1P M O�H Ó�H F�['O�[AU M Y�Z M W1O&WXF�H Ó:O&WXS�T^I O V^WXS:Ú H F<O�H F�Y�Z M V1I F.F�H I J O�I `F�Y M OND ÄNV1I Z1Ú
V1F�H ° »�³�´ ­ Ó:e f&f&g&K Ø

  þ'I F _ F�Ú T^S�V1I F M J S)`F6[�O�I F�J M O _ M Õ O&WXSGT^S:JNZ1[ ² ° � µ ± » ¸ T4`Z�U _ M P SGP Z:â O ² ° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ D Z1[�O
H F�I O�Ó�V^O�Â M Y�Z1J OC±�Á e ±�K�T^S�WXF.H F�J�[
S�d M [
F V1I O&W1O.T^F _ S:HuZ1I M _ M Õ O&WXS:J F�H Á
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1

2

Registo do
percurso

Reprodução
do percurso

UTILIZ. 1

t
Difusão
do percurso

Espaço público

UTILIZ. 2

UTILIZ. 3

UTILIZ. 4

Registo do
percurso

2

3

Difusão

1

Â M Y�Z1J OC±�Á e ±�ØXÆ�F�J d M P Q S4WXF.I F _ F�Ú T^S�V1I F M J S
« þNH.T^F�J P Z1J H S:H.F�À F�P I Z^O&WXS:H.T^F _ O�H<J:`F T _ M P O�HNWXS
P S:[6T^S�V1F V1I FAWXF ² ° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ WXS
I F _ F�Ú
T^S�V1I F M J S�H�RO�S�J F�Y M H I O&WXS:H Á
È�[>T^F�J P Z1J H S�`F�J F�Y M H I O&WXSAWXF�H WXF<S�[
S:[
F V1I S4F�['Ô:Z1F.S�Z1I M _ M Õ O&WXS:JbP S:[
F�P Q O<O.[
S�dXF�J
O ² ° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ O�I `F.Ô:Z1F�H Z1H T^F V^WXF�F�H H F�[
S�d M [
F V1I SXÁ9�NZ^O V^WXSNS�Z1I M _ M Õ O&WXS:J;H Z1H T^F V^WXF
S6[
S�d M [
F V1I S:Ó�O�J:`F T _ M P OAWXS
I F _ F�Ú T^S�V1I F M J S
F VXd M O4Z1[�O©`ZXV M P O4[
F V1H O�Y�F�[
ÓXP S�V1I F V^WXS
S�T^F�J P Z1J H S�J F�Y M H I O&WXS:Ó:F<WXF�H I M V^O&W1O ßO�HuJ F�H I O V1I F�HbJ:`F T _ M P O�H Ó�Z1I M _ M Õ O V^WXS6S4Æ�F�J d M P Q S�Ä<U1H Ú
I J O�P I S4WXF.abS:[
ZXV M P O�P Q RO�S4D M _ Z1H I J O�P Q RO�S<V1S _ O&WXSAW M J F M I SAW1O�Â M Y�Z1J OC±�Á e ±�K Á

« a�O&W1ONJ:`F T _ M P ONWXSAI F _ F�Ú T^S�V1I F M J S:ÓXO�S4J F�P F U1F�J�Z1['T^F�J P Z1J H S:Ó:WXF�H P S�W M ã P O�Ú S6F<J F T^J S�WXZ Õ
S�[
S�d M [
F V1I SNV^O�H Z^O ² ° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ Á
\ H I OuF�H I J O�I `F�Y M ObF d M I OuS<F VXd M S<WXF�WXF�[�O�H M O&W1O�H�[
F V1H O�Y�F V1H1T�O�J OuOuJ F&WXFbWXFbP S:[
ZXV M P O�P Q RO�S

WXF�W1O&WXS:H Ó T^J F�H F�J d1O V^WXS:Ó V1S<F V1I O V1I S:Ó S:H�[
S�d M [
F V1I S:HuWXSNI F _ F�Ú T^S�V1I F M J S.V1S<F�H T�O�P Q S�T4`Z�U _ M P SXÁ
¿ O�J O�Z _ I J O T�O�H H O�J.S6T^J S&U _ F�[�O4W1O _ O�I ×F V1P M O�V^O4P S:[
ZXV M P O�P Q RO�S
W1O�H<[
F V1H O�Y�F V1H ÓXT^J S:P F&WXF�Ú H F
W1O.H F�Y�Z M V1I F.À S:J [�O�Ø

« Ä�P O&W1O<J:`F T _ M P ONWXSAI F _ F�Ú T^S�V1I F M J Sm`FNO�H H S:P M O&WXSAZ1[ ãN¸ º�µ » ¸ ² WXF.F _ O�H I M P M W1O&WXF�I F�[6T^S:J O _
D Z1[�I F�J [!`S:[
F�I J S:Ó1V^O�Â M Y�Z1J O]±�Á e x K Ó^Ô:Z1F�J F�P F U1F�[
F V1H O�Y�F V1H<WXF ² ° ± ä:¸ ± » ³ WXS
Æ�F�J d M P Q S
Ä<U1H I J O�P I SNWXFbabS:[
ZXV M P O�P Q RO�S M V1À S:J [�O V^WXSNW1ObJ F�P F T^P Q RO�SNWXS:H^T^F�J P Z1J H S:H^T^F _ O�H;W M dXF�J H O�H
J:`F T _ M P O�HbWXS�I F _ F�Ú T^S�V1I F M J SXÁ
abS:[
S�H FAT^S�WXF6S&U1H F�J d1O�J.V^O6Â M Y�Z1J O@±�Á e x Ó;P O&W1O6[
F V1H O�Y�F�[�WXF ² ° ± ä:¸ ± » ³ J F�H Z _ I OAV^O
O T^J F�H F V1I O�P Q RO�S6O�S:HbZ1I M _ M Õ O&WXS:J F�HNWXFNZ1[�O M [�O�Y�F�[}[�O M HbT^J F�F V1P ] M W1O�WXSAI F�J [!`S:[
F�I J SXÁ
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3 Respostas de
todos os utilizadores

Monitores de
elasticidade temporal

Reprodução
do percurso

UTILIZ. 1

t

2

UTILIZ. 2

UTILIZ. 3

UTILIZ. 4

Registo do
percurso

Monitor de elasticidade temporal

Difusão
do percurso

1

2

3 + resposta

Â M Y�Z1J OC±�Á e x Ø \1_ O�H I M P M W1O&WXFNI F�[6T^S:J O _ WXS�I F _ F�Ú T^S�V1I F M J S
ÄNTN`S:H;J F�P F T^P Q RO�S�W1O�I S:I O _ M W1O&WXFNWXF�[
F V1H O�Y�F V1HuWXF ² ° ± ä:¸ ± » ³ Ó�SNI F�J [!`S:[
F�I J S�WXF�H O T�O�J F�P F
WXFuâ ZXV1I S�WXS�I F _ F�Ú T^S�V1I F M J SXÁ

þNH ãN¸ º�µ » ¸ ² ° ± WXF�F _ O�H I M P M W1O&WXF<I F�[6T^S:J O _ H�RO�S<F�H H F V1P M O M H;V^Ob[
S�V M I S:J M Õ O�P Q RO�SNP S�VXdXF�J Y�F V1I F
WXSuI F _ F�Ú T^S�V1I F M J S:Ó T^S M HXO�H M V^W M P O�P Q RS:F�HXÔ:Z1F^À S:J V1F�P F�[!O�S:H�Z1I M _ M Õ O&W1S:J F�H:T^F�J [ M I F�[�O1T^F�J P F T^P Q RO�S
WXFbÔ:Z^O V^WXS
`FbÔ:Z1F;S.H M H I F�[�ObF�À F�P I M d1O�[
F V1I FuYXO�J O V1I FuOuS&U1H F�J d1O�P Q RO�S.P S�V:â ZXV1I ObWXS:H^H F�Z1H^[
S�d M Ú
[
F V1I S:H Á L Z1J O V1I F�SbT^F�J `Þ S�WXS.WXFuI F�[6T^S�F�[�Ô:Z1FuO _ Y�ZXV1H1Z1I M _ M Õ O&WXS:J F�H;O M V^W1O;V;RO�S�S&U1H F�J d1O�J O�[
O.[
S�d M [
F V1I O�P Q RO�SAWXS4I F _ F�Ú T^S�V1I F M J S:Ó�V;RO�S4WXF dXF�['H F�J;Y�F�J O&WXS:Hb[�O M Hb[
S�d M [
F V1I S:H1â�F�H I F
`F<S
P Z1H I S�O�H H S:P M O&WXS ßOb[
S�V M I S:J M Õ O�P Q RO�SNP S�VXdXF�J Y�F V1I FbF.WXF�P S:J J F V1I F.WXFbT^S:H H `Þ dXF M HuO�I J O�H S:H�V^O�J F&WXF
WXF.P S:[
ZXV M P O�P Q RO�SXÁ
Ä>O�H H S:P M O�P Q RO�S
WXF ãN¸ º�µ » ¸ ² ° ± WXF4W M H À ZXV1P Q RO�S
O�S6I F _ F�Ú T^S�V1I F M J SAT^F�J [ M I F M V^W M P O�J<O�S:H.Z1I M _ M Ú

Õ O&WXS:J F�HbÔ:Z^O V^WXSNS�H M H I F�[�O ã P O M [6T^S:H H M U M _ M I O&WXS6WXF.[�O V1I F�J�SNH F�J d M P Q S�WXF.I F _ F�Ú T^S�V1I F M J SXÁ�Ä
W M H P J M [ M V^O�P Q RO�SNF V1I J FuT�O�J I M P Q RS:F�H;[�O M S:J M I `O�J M O�HuF�[ M V1S:J M I `O�J M O�H�T^S:H H M U M _ M I ONO M V^W1O<Ô:Z1F�Ó�[
F�H [
S
À O�P F<O<Z1[�ONW M H À ZXV1P Q RO�SAWXSAH F�J d M P Q S:Ó:SAI F _ F�Ú T^S�V1I F M J S�T^S:H H ONÀ ZXV1P M S�V^O�JuF V1I J F.S:H�Z1I M _ M Õ O&WXS:J F�H
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Ô:Z1F�H F.F V1P S�V1I J O�[áV^ObT�O�J I M P Q RO�SN[�O M S:J M I `O�J M O�D V^O�Â M Y�Z1J OC±�Á e g&K Á

Reprodução
incompleta

1 Disfunção2 3
¬

Espera pelos 
utilizadores da 
partição maioritáriaÂ M Y�Z1J OC±�Á e g:Ø LNM H À ZXV1P Q RO�S�WXS4I F _ F�Ú T^S�V1I F M J S

c S:I F�Ú H FAÔ:Z1FAS
P S�V1I J S _ SGW1OAP S�V1P S:J J�×F V1P M O�V^OA[
S�d M [
F V1I O�P Q RO�S�WXS�I F _ F�Ú T^S�V1I F M J S!`FAZ1[
H F�J d M P Q SNT^J S�T^S:J P M S�V^O&WXS�T^F _ S ² ° � µ ± » ¸ D V^O�Â M Y�Z1J OC±�Á e � K Á

Detentor do 
tele-ponteiro

Pede 
tele-ponteiro

1 2 3

Liberta 
tele-ponteiro

Detentor do 
tele-ponteiro

Utilizador 1

Utilizador 2

Â M Y�Z1J O�±�Á e � ØXabS�V1I J S _ SAW1O.P S�V1P S:J J�×F V1P M O�V^O�[
S�d M [
F V1I O�P Q RO�S�WXS�I F _ F�Ú T^S�V1I F M J S

�1Q ÿ # � � " � � � � ����$
� � � � � 	�����
 �&�� �
K;F�À F�J F�[
Ú H F�H M V1I F�I M P O�[
F V1I F�WXS M HbH M H I F�[�O�H�Ô:Z1F.À S:J O�[*Z1I M _ M Õ O&WXS:H�V1S4WXF�H F VXdXS _ d M [
F V1I S6W1O
M V1I F�J À O�P F�T^F�H H S�O�Ú [q`O&Ô:Z M V^O<F<WXS4Æ�F�J d M P Q SNÄ<U1H I J O�P I SAWXF<abS:[
ZXV M P O�P Q RO�S4WXSAÆ�Æ�Å L Ã!O T^J F�H F V1Ú
I O&WXSNV1F�H I O<W M H H F�J I O�P Q RO�SXÁ

)9à ­9à â�� í7ç ì9æ î å9ò;ìR�7ì�,�,;ï!å�± ð�Ìå���.7è í7å

c S4Ô:Z1F.J F�H T^F M I O ßO.À ZXV1P M S�V^O _ M W1O&WXFNW1O M V1I F�J À O�P F�T^F�H H S�O�Ú [q`O&Ô:Z M V^O�Ó&S�H M H I F�[�ONO T^J F�H F V1I O&WXS
V1F�H I F�P O T;`Þ I Z _ SbF�Ö M U1F;O _ Y�Z1[�O�HXH F�[
F _ ]^O V1P Q O�HXP S:[!À F�J J O�[
F V1I O�H1WXF�F&W M P Q RO�S�WXF�Y�J O�À S:H^D ³^O�I I M H I O
° »:³�´ ­ Ó�e f&f�±�K Ø
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® Å V^WXF T^F V^W;×F V1P M O.F V1I J F M V1À S:J [�O�P Q RO�S4WXF<O T _ M P O�P Q RO�S�F M V1À S:J [�O�P Q RO�S�Y�J:`O ã P O�Á
® \ H I J Z1I Z1J O�P Q RO�S�H F�[
F _ ]^O V1I F.W1O M V1À S:J [�O�P Q RO�S�Y�J:`O ã P O�Á
® Ç<`F�P V M P O�HuH F�[
F _ ]^O V1I F�HuWXF.[�O V M T^Z _ O�P Q RO�S4WXF�S&U:â F�P I S:HuY�J:`O ã P S:H Á

L F�H I O�H.S&U1H F�J d1O�P Q RS:F�H<J F�H Z _ I S:Z�O M WXF M O6WXF6O T^J S�dXF M I O�J.Z1[�F&W M I S:JNWXF4Y�J O�À S:H Ó1P S�V1P J F�I O�Ú
[
F V1I F6S \1L Ã.Ä�K;Ó^P S:[
SGJ O M Õ T�O�J OAZ1[�O6P S�V1P J F�I M Õ O�P Q RO�SGWXSGP S:[6T^S�V1F V1I F
WXF6H ZXT^S:J I F
WXF
M V1I F�J O�P P Q RO�SXÁ�þ \1L Ã.Ä�K!À S M P S�V1P F U M WXS�V1S�Å c4\ Æ�abÓ�V^O _ M V1Y�Z^O�Y�F�[ S:J M F V1I O&W1O�O6S&U:â F�P I S:H
a3¯&¯XÓ�H ZXT^S:J I F�Y�J:`O ã P S � Ç ® ¯1� �&°)Æ0ä ­  C	 Ä F�H M H I F�[�O.S�T^F�J O�I M dXSNÈ ¯\® µ D ¿ O�Z _ S:Ó:e f&f:e Û ¿ O�Z _ S:Ó
e f&f&g&K Á L O&W1O
O
H Z^O
S:J M Y�F�[
ÓbSGH M H I F�[�O�WXF�H P J M I SGV1F�H I O�W M H H F�J I O�P Q RO�SGP S�V1P J F�I M Õ O�Ú H F
V1F�H I F
[
F�H [
S4O�[AU M F V1I F�Á
EGZ M I S©H Z1P M V1I O�[
F V1I F�Ó<S \1L Ã.Ä�KáP S�V1I J M U1Z M Z!T�O�J OGO�P S�V1P J F�I M Õ O�P Q RO�S©WXS©H ZXT^S:J I FGWXF

M V1I F�J O�P P Q RO�S.P S:[�ØXD e K�Z1[�P S�V:â ZXV1I S<WXFuS&U:â F�P I S:H1Y�J:`O ã P S:H1Y�F V.`F�J M P S:H^S:J M F V1I O&WXS:H^T�O�J O;OuF&W M P Q RO�S
WXF�Y�J O�À S:H
D V<`S:Ó _ M YXO�P Q RO�S:Ó�F�I P�Á K Û4D Ü&K<Z1[�P S�V:â ZXV1I S©WXF�À ZXV1P Q RS:F�H
Ô:Z1F�[�O V M T^Z _ O�[ W M dXF�J H S:H
O�I J M U1Z1I S:HAWXS:HAS&U:â F�P I S:H4Y�J:`O ã P S:H6D I M T^S:H6WXF
J F T^J F�H F V1I O�P Q RO�S:ÓbP S:J F�H ÓuF�I P�Á K ÛND à&K�À ZXV1P Q RS:F�HAÔ:Z1F
J F�P F U1F�[}F�W M H I J M U1Z1F�[}T^F _ S6H M H I F�[�O4S:H.F dXF V1I S:H.Y�F�J O&WXS:HbT^F _ S6Z1I M _ M Õ O&WXS:J�D [
S�dXF�JbSAJ O�I S:Ó
T^J F�[ M J�Z1[áU1S:I RO�S�WXS�J O�I S:Ó&F�I P�Á K Á
þmF�H T�O�P Q S<WXFuH M H I F�[�ObWXF ã V M WXS.T^F _ O;T _ O�I O�À S:J [�OuWXF�J M d1ObWXFuZ1[)S&U:â F�P I S�Y�J:`O ã P S.WXF ã V M WXS

T^F _ S \1L Ã.Ä�KbÁ þNH�F�H T�O�P Q S:H�T4`Z�U _ M P S:H;FuT^J M d1O&WXS:HuP S�V1H M H I F�[>F�[�`O�J F&O�H�J F�P I O V1Y�Z _ O�J F�H;WXF ã V M Ú
W1O�H�V1SNF�H T�O�P Q S�WXF.H M H I F�[�O�Á:Ä _ Y�ZXV1H;P S:[6T^S�V1F V1I F�HbWXS:H;S&U:â F�P I S:HuWXS�H ZXT^S:J I F.WXF M V1I F�J O�P P Q RO�S:Ó
V1S:[
F&O&W1O�[
F V1I F�O ² ° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ WXS:H ² ° � µ ± » ¸ ± Ó ³ ± ± µ ± » ° ºX» ° ± F ãN¸ º�µ » ¸ ² ° ± Û�F^SuP S:[6T^S�V1F V1I F^Y�J:`O ã P S
Ô:Z1F<O�HbP S�V1F�Ö1RS:F�HbO T^J F�H F V1I O�['O�S:HuZ1I M _ M Õ O&WXS:J F�H ÓXWXF�J M d1O�[}O.H Z^O<À ZXV1P M S�V^O _ M W1O&WXF�WXS:HuV<`S:HbF
_ M YXO�P Q RS:F�HuWXF ã V M WXS:HuT^F _ S \1L Ã.Ä�KbÁ
þ \1L Ã.Ä�K)`F�Ó�S:J M Y M V^O _ [
F V1I F�Ó�Z1[�O<O T _ M P O�P Q RO�S4[
S�V1S:Ú Z1I M _ M Õ O&WXS:J Á;Ä�T _ O�I O�À S:J [�O<WXS4H M H Ú

I F�[�OG`FNV1S6F V1I O V1I S
[
Z _ I M Ú Z1I M _ M Õ O&WXS:J Ó;P S:[�Z1[�O4O�J Ô:Z M I F�P I Z1J O4W M H I J M U1Z�`Þ W1OAJ F T _ M P O&W1O�± ² Á<Ä
M V1I F�Y�J O�P Q RO�S4WXF�H I O�H�WXZ^O�HbO�J Ô:Z M I F�P I Z1J O�H�W M H I M V1I O�H�J F�H Z _ I O�V1Z1['H M H I F�[�O.S�V^WXF<Z1[�O M [�O�Y�F�[
W1O�O T _ M P O�P Q RO�S \1L Ã.Ä�K!H F
F�Ö�F�P Z1I OAV^O6F�H I O�P Q RO�SGWXF
I J O U^O _ ]1SGWXF
P O&W1O
Z1I M _ M Õ O&WXS:J ÁqabS�V1H F�Ú
Ô:Z1F V1I F�[
F V1I F�Ó&S:HuS&U:â F�P I S:H;J F T _ M P O&WXS:HuT^F _ O�T _ O�I O�À S:J [�O�J F�H Z _ I O�[*F�[>[)`Z _ I M T _ O�H M V1H I ×O V1P M O�H
WXF�S&U:â F�P I S:H6WXS \1L Ã.Ä�K;Ó;P O&W1O�Z1[�O�F�Ö�F�P Z1I O&W1O
V1Z1[�O M [�O�Y�F�[�W1OGO T _ M P O�P Q RO�SXÁ�Ç�S�W1OGO
³ ´ µ ¶ _ W · µ µ ¸ ¹º »	¼&_ ½&_ T _
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P S:[
ZXV M P O�P Q RO�SAF V1I J F M [�O�Y�F V1H6`FNH ZXT^S:J I O&W1ONT^S:JbZ1[�O.U M U _ M S:I F�P O4WXF�À ZXV1P Q RS:F�H<O�Ô:Z1FNH FNP S�V1Ú
dXF V1P M S�V1S:Z6P ]^O�[�O�J;Æ�F�J d M P Q SNÄ<U1H I J O�P I S�WXF.abS:[
ZXV M P O�P Q RO�S:Ó�T^S:J [
F V1S:J M Õ O&W1O�F�[*H F�Y�Z M W1O�Á

)9à ­9à ß��7ì9æ G!è ò ó�ï½�M#�,;ç æ å9ò;ç ï ë7ì+¡�ï!ð@.7í7è ò;å9ò ó�ôå9ï

þ�Æ�F�J d M P Q S!Ä<U1H I J O�P I S)WXF©abS:[
ZXV M P O�P Q RO�S)O�Y�J F�YXO�S)P S�V:â ZXV1I S)WXF©À ZXV1P Q RS:F�HmÔ:Z1F©F�Ö M Y�F�[
W M H H F�[ M V^O�P Q RO�S4WXF M V1À S:J [�O�P Q RO�S4F V1I J F<S:HbP S:[6T^S�V1F V1I F�H�W M H I J M U1Z�`Þ WXS:H<WXS4H M H I F�[�O�Ó:[�O M HbT^J F�Ú
P M H O�[
F V1I F�ÓXF V1I J F�O�H�J:`F T _ M P O�H.WXF�S&U:â F�P I S:H.WXS6H ZXT^S:J I F�WXF M V1I F�J O�P P Q RO�SXØ ² ° � µ ± » ¸ ± F ³ ± ± µ ± » ° ºX» ° ±
T4`Z�U _ M P S:H Û�F ¼ ¸ º�° �^¾¸ ° ± T�O�H H M d1O�H Á�Ä�H1À ZXV1P M S�V^O _ M W1O&WXF�H;WXFbO _ Y�ZXV1H ãN¸ º�µ » ¸ ² ° ± D F _ O�H I M P M W1O&WXFbI F�[
Ú
T^S:J O _ F;W M H À ZXV1P Q RO�S:K Ó T^S:J�J F&Ô:Z1F�J F�J F�[ M V1À S:J [�O�P Q RO�SbJ F _ O�P M S�V^O&W1OuP S:[)O�T^J�`S�T^J M O;W M H H F�[ M V^O�P Q RO�S
WXF M V1À S:J [�O�P Q RO�SbT^F _ S.H M H I F�[�ObWXFuP S:[
ZXV M P O�P Q RO�S:Ó J F�P S:J J F�[ M Y�Z^O _ [
F V1I FbO�S.Æ�F�J d M P Q S�Ä<U1H I J O�P I S
WXF.abS:[
ZXV M P O�P Q RO�SXÁ
c S.Æ�F�J d M P Q S�Ä<U1H I J O�P I S<WXFuabS:[
ZXV M P O�P Q RO�S:Ó S:H�W M À F�J F V1I F�H^S&U:â F�P I S:H1J F T _ M P O&WXS:H�H�RO�S<O T^F V^O�H

P S�VX]1F�P M WXS:HNT^F _ S�H F�Z�V1S:[
FAF4T^S:H M P Q RO�S
V1S�F�H T�O�P Q S�WXFAH M H I F�[�O�Á
Ä�HN[
F V1H O�Y�F V1H<I J S:P O&W1O�H
O�I J O d�`F�H6WXF�H I F�H F�J d M P Q SmI ×F�[�SmH F�Y�Z M V1I F�À S:J [�O�I SXØ

([endereços] [mensagem])
Á�þ

P O�[6T^S
[endereços]

F�H T^F�P M ã P OGO�S:J M Y�F�[�F�WXF�H I M V1SqW1O�H6[
F V1H O�Y�F V1HAI J S:P O&W1O�H6F V1I J F
J:`F T _ M P O�HbWXF.S&U:â F�P I S:H Ó&Ô:Z1FbT^S�WXF�[*H F�J;O�H M V^W M P O&W1O�HuV^O�Ç:O U1F _ OC±�Á Ü:Á�Ä!Ç:O U1F _ OC±�Á à<WXF�I O _ ]^O.S:H
W M dXF�J H S:HbÀ S:J [�O�I S:HuWXS�P O�[6T^S

[mensagem]
Á

?�K�B � >
= K ¶�F9� :C9 = 8 D�K
replica1.replica2

EGF V1H O�Y�F�[áT�O�J O
replica2

replica.TODAS
EGF V1H O�Y�F�[áT�O�J O�I S�W1O�H�O�H;J:`F T _ M P O�H

replica1.EXC.replica2
EGF V1H O�Y�F�[áT�O�J O�I S�W1O�H�O�H;J:`F T _ M P O�HuF�Ö�P F T^I S

replica2
SISTEMA.replica

EGF V1H O�Y�F�[>P S:[*S:J M Y�F�[>V1SNH M H I F�[�O<WXF.P S:[
ZXV M P O�P Q RO�S
Ç:O U1F _ OC±�Á Ü:ØXþNJ M Y�F�[>F.WXF�H I M V1SAW1O�Hu[
F V1H O�Y�F V1H�V1S�Æ�F�J d M P Q SNÄ<U1H I J O�P I S�WXF.abS:[
ZXV M P O�P Q RO�S
Ä�W M H H F�[ M V^O�P Q RO�SmWXF M V1À S:J [�O�P Q RO�S�T^F _ O�H4J:`F T _ M P O�HAWXS:HAS&U:â F�P I S:H�À S M P S�V1P J F�I M Õ O&W1O
P S:[

J F�P Z1J H S�O<WXS M HuH M H I F�[�O�H�WXF�P S:[
ZXV M P O�P Q RO�S�S�T^P M S�V^O M H.D V^O�À O�H F.WXF�P S:[6T M _ O�P Q RO�S:K Ø

¾ E!Å ¬ ­ D ª O T _ O V ° »1³�´ ­ Ó1e f&f:e K ÁuÈ�[�O.U M U _ M S:I F�P O4Ô:Z1F<S:À F�J F�P FNH F�J d M P Q S:H.WXF�W M À Z1H�RO�S�D V;RO�S
ã `O dXF _ K^WXF�[
F V1H O�Y�F V1H;F V1I J F�[)`Z _ I M T _ S:H�P _ M F V1I F�H Á

¾ c���� Ç 	
� ÐÇT c���� a������AD abS:H Ô:Z1F�J ° »1³�´ ­ Ó^e f&f x P ÛXabS:H Ô:Z1F�J ° »1³�´ ­ Ó^e f&f x O�Û�abS:H Ô:Z1F�J ° »1³�´ ­ Ó
e f&f x U1ÛuabS:H Ô:Z1F�J ° »u³�´ ­ Ó�e f&f&g&ÛuabS:H Ô:Z1F�J Óbe f&f&g&K ÁGÈ�[�OAT _ O�I O�À S:J [�O6WXF
P S:[
ZXV M P O�P Q RO�S
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?�K�B � >
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[Criar|Mover] objecto x y

abJ M O.S:Z6[
S�dXF�S&U:â F�P I S
Apagar objecto

ÄNT�O�YXO�S&U:â F�P I S
Modificar objecto "texto"

EGS�W M ã P O<S ² ° ä:¸ ± µ »�Â¸ ² µ ¸
[Abrir|Fechar] objecto

Ä<U1J FbS:Z6À F�P ]^O.O ³ ä:² ° ± ° ºX» ³ ¼½:¾³ ¸
[Ligar|Desligar] objecto1 objecto2

��¸ º�° �^¾³ ¸ T�O�H H M d1O.F V1I J F�S&U:â F�P I S:H
[Pedido|Aceite] objecto

EGF V1H O�Y�F V1H;Z1I M _ M Õ O&W1O�HbT^F _ S:H ä:² ¸ » ¸ ¼ ¸ ´ ¸ ±
Resposta objecto "utilizador"

I ¸ º�µ » ¸ ² WXF.F _ O�H I M P M W1O&WXFNI F�[6T^S:J O _
Disfuncao ["utilizador1" ...]

I ¸ º�µ » ¸ ² WXF<W M H À ZXV1P Q RO�S
Ç:O U1F _ OC±�Á à:ØXEGF V1H O�Y�F V1HuWXF ã V M W1O�HuT^F _ S�Æ�F�J d M P Q SNÄ<U1H I J O�P I S�WXF.abS:[
ZXV M P O�P Q RO�S
U^O�H F&O&W1OmF�[ Y�J ZXT^S:H Á�abS:[6T�O�J O�I M d1O�[
F V1I F ßOGU M U _ M S:I F�P O�E!Å ¬ ­ Ó�SqH M H I F�[�O c���� Ú
Ç 	
� ÐÇT c���� a������)S:À F�J F�P F!YXO�J O V1I M O�H�V^O�F V1I J F�YXO�W1O�H©[
F V1H O�Y�F V1H Ó�YXO�J O V1I M O�H�V^O
S:J WXF V^O�P Q RO�S4WXF.[
F V1H O�Y�F V1H Ó�Y�F�H I RO�S�WXF.J:`F T _ M P O�HuF.H F�J d M P Q S:HbWXF�T�O�J I M P Q RO�S�WXF.J F&WXF�H Á

�1Q � ( 	 � 
�� ��� �� �
È�[�O<O�À F�J M P Q RO�SAW1O<Ô:Z^O _ M W1O&WXFNWXS4H ZXT^S:J I F<WXF M V1I F�J O�P P Q RO�SNT^J S�T^S:J P M S�V^O&W1O.T^F _ S4H M H I F�[�O<O&Ô:Z M
T^J S�T^S:H I S
WXF dXF4P F V1I J O�J Ú H F.V1S6H F�Z�P S�V1I J M U1Z1I S6T�O�J O�O�H.P M V1P S6T^J S�T^J M F&W1O&WXF�H<W1O M V1I F�J O�P P Q RO�S
F�[>Y�J ZXT^S�Ô:Z1F�À S:J O�[*O V1I F�J M S:J [
F V1I F.WXF ã V M W1O�H Ø

¿ ��¸ ° ä:² ° ± ° º�¼½ ³ Á ¿ O T^F _ WXF�H F�[6T^F VX]^O&WXSNT^F _ S:H ãN¸ º�µ » ¸ ² ° ± Á
Ä�H�[
S�V M I S:J M Õ O�P Q RS:F�H�T�O�J I M P M T�O�I M d1O�Ó M V^W M J F�P I O4F<T^F�J M À�`F�J M P O�WXS6H M H I F�[�O�ÓXÀ J Z1I SAWXS6P S�V1Ú
â ZXV1I S©W M dXF�J H M ã P O&WXS�WXF M V^W M P O�P Q RS:F�H�Ô:Z1F�S:H ãN¸ º�µ » ¸ ² ° ± À S:J V1F�P F�[óO�S:H6Z1I M _ M Õ O&WXS:J F�H Ó
O T^J F�H F V1I O�[
Ú H F<P S:[
S6P S:[6T _ F�[
F V1I O�J F�H�â4S:Z�F dXF V1I Z^O M H.H Z�U1H I M I Z1I O�H ÓXP S:[
S6S6F�Ö�F�[
Ú
T _ SmWXS�I F _ F�Ú T^S�V1I F M J SmWXF�[
S�V1H I J OÃâ�W1O6[
S�V M I S:J M Õ O�P Q RO�S�P S�VXdXF�J Y�F V1I F�Ó;P S�V1I J M U1Z M V^WXS
T�O�J O.Z1['F _ F d1O&WXS4Y�J O�Z
WXF<P S:Ú T^J F�H F V1P Q O�Á�Ç:O M H M V^W M P O�P Q RS:F�H;T^S�WXF�['H F�J;À S:J V1F�P M W1O�HuT^F�Ú
_ S:H ãN¸ º�µ » ¸ ² ° ± T^S:J Ô:Z1FbSNH M H I F�[�O�À S M WXF�H F VX]^O&WXS4OuT�O�J I M J�WXF�Z1[�ObP _ O�J O�P O�J O�P I F�J M Õ O�P Q RO�S
F.WXF�P S:[6T^S:H M P Q RO�S�WXS�H ZXT^S:J I F<WXF M V1I F�J O�P P Q RO�SNV1S:H;H F�Z1HuP S:[6T^S�V1F V1I F�HuÀ ZXV1P M S�V^O M H Á
È�[ÒWXS:H4T^J S&U _ F�[�O�H M WXF V1I M ã P O&WXS:H�P S:[
SmS&U:â F�P I S�WXF�F�H I Z^WXS©WXF�H I O�I F�H Fq`F
F�Ö:O�P I O�Ú
[
F V1I F�SNT^J S&U _ F�[�O.W1O.J F&WXZ Õ&M W1O<P S:Ú T^J F�H F V1P Q O�T^J S�T^S:J P M S�V^O&W1O�T^F _ S:Hu[
F�P O V M H [
S:HbWXF
M V1I F�J O�P P Q RO�SAWXS:HbÆ�Æ�Å L Ã�Á Ä�I F�H F<P S�V1I J M U1Z M T�O�J O.O<J F�H S _ Z1P Q RO�SAWXF�H I F.T^J S&U _ F�[�O M WXF V1I M ã Ú
P O V^WXSA[
F�P O V M H [
S:H.WXFN[
S�V M I S:J M Õ O�P Q RO�S:ÓXÔ:Z1F.V;RO�SAHX`SAÀ S:J V1F�P F�[}O�S4Y�J ZXT^S M V^W M P O�P Q RS:F�H
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H S&U1J F4O4Z1I M _ M Õ O�P Q RO�S�WXS
Æ�Æ�Å L Ã<ÓX[�O�H<I O�[AU.`F�[�À S:J V1F�P F�[ M V^W M P O�P Q RS:F�H<H S&U1J FNT^S:H H `Þ dXF M H
O�[AU M Y�Z M W1O&WXF�H6D F _ O�H I M P M W1O&WXF�I F�[6T^S:J O _ K�S:Z _ M [ M I O�P Q RS:F�HAD W M H À ZXV1P Q RO�S:K.WXSGÆ�Æ�Å L Ã�ÁXþNH
J F�H Z _ I O&WXS:H4P S�V1I J M U1Z1F�[�T�O�J OASGWXF�H F VX]1SmWXF6Æ�Æ�Å L Ã M V^WXF T^F V^WXF V1I F�HAWXF�O T _ M P O�P Q RS:F�H
F�H T^F�P�`Þ ã P O�H Á

À!_ ºX» ° ² ·&° ä:° º�·�²° º�¼ µ ³ Á ¿ O T^F _ WXF�H F�[6T^F VX]^O&WXSNT^F _ S:H ² ° � µ ± » ¸ ± F ³ ± ± µ ± » ° ºX» ° ± Á
Ä4Ô:Z M Ó�S�T�O T^F _ WXS4H M H I F�[�O�`F.T^S:H H M U M _ M I O�J�O.H F _ F�P P Q RO�S4WXS:H�[
F�P O V M H [
S:Hb[�O M H�O&WXF&Ô:Z^O�Ú
WXS:H<O�P O&W1ONH M I Z^O�P Q RO�SAT�O�J I M P Z _ O�J ÓXF d M I O V^WXS
H M I Z^O�P Q RS:F�H<Ô:Z1F�O�À F�P I F�['V1F�YXO�I M d1O�[
F V1I F4O
M V1I F�J WXF T^F V^W;×F V1P M ONWXS:HuZ1I M _ M Õ O&WXS:J F�H Á

À ��¸ ¸ ä:° ² ³�» µ æ&µ ·�³ ·&° Á ¿ O T^F _ Ô:Z1FbT^S�WXF.H F�J;WXF�H F�[6T^F VX]^O&WXSNT^F _ O�H ¼ ¸ º�° �^¾¸ ° ± Á
Ä�H ¼ ¸ º�° �^¾¸ ° ± T^F�J [ M I F�[*WXF ã V M J�T�O&WXJ�RS:F�H�V1S:H�T^J S:P F�H H S:HbWXF M V1I F�J O�P P Q RO�S:Ó�H M [6T _ M ã P O V^WXS
O�H.O�P I M d M W1O&WXF�H�WXS:H.Z1I M _ M Õ O&WXS:J F�H Ó�O�Z1I S:[�O�I M Õ O V^WXS
S:HbT^J S:P F&W M [
F V1I S:H ÓXT^J S:[
S�dXF V^WXS
S�Z1H S�W1O.I F�P V1S _ S:Y M O<F�P S�V1H F&Ô:Z1F V1I F�[
F V1I F<O�Z1[
F V1I O V^WXS4O�P S:S�T^F�J O�I M d M W1O&WXF�Á

À ��¸ ° ±&¾³ ¸ F ·&µ ãN° º:±&¾³ ¸ Á�ÆXRO�SuT^J S�T^J M F&W1O&WXF�H1Ô:Z1F�F VXdXS _ dXF�[�O M V1I F�J dXF V1P Q RO�S�O�P I M d1O;WXSbH M H I F�[�O
V1S:H;T^J S:P F�H H S:H�WXF M V1I F�J O�P P Q RO�S:Ó&T^F _ S4Ô:Z1F�Ó:O.F�H I F�V�`Þ dXF _ Ó�V;RO�S�H F.F V1P S�V1I J O�['O U1J O V1Y M W1O�H
T^F _ S�H M H I F�[�O�T^J S�T^S:H I SXÁ

È�[!I F�[�O;Ô:Z1F ã P O�F�[�O U1F�J I SuV1F�H I F�P O T;`Þ I Z _ S6`F�S�WXSbH ZXT^S:J I F;O^T^J S:P F�H H S:H1W1F;WXF�P M H�RO�SuT^J S:Ú
T^S:J P M S�V^O&WXS4T^F _ S4H M H I F�[�ONO&Ô:Z M WXF�H P J M I SXÁ \ H I F<I F�[�O.H F�J:`O<O V^O _ M H O&WXS4V1S�T^J�`S:Ö M [
S�P O T;`Þ I Z _ S:Ó
ã P O V^WXS:Ó V1S.F V1I O V1I S:Ó&WXF�H WXF�â `ObO M V^W M P O�P Q RO�SNÔ:Z1FuS:H1T�O&WXJ�RS:F�H�WXF M V1I F�J O�P P Q RO�S ä:² µ æ�³ ·&¸�Árä�ÂåX¹ ´ µ ¼ ¸
F ·Cå�² ³ ·&¸ å�² ¸0ÁÙ» ² ³ º:± µ »�Â¸ ² µ ¸ J F T^J F�H F V1I O�[>Z1[áT�O T^F _ P J Z1P M O _ V^O.WXF ã V M P Q RO�S4WXF�H I F�H;T^J S:P F�H H S:H Á
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Â�S M T^S:J [
F V1S:J M Õ O&WXS�S�WXF�H F VXdXS _ d M [
F V1I S�WXS�P S:[6T^S�V1F V1I F
WXFAH ZXT^S:J I F
WXF M V1I F�J O�P P Q RO�S�WXF
Z1[*Æ�Æ�Å L Ã�Á \ H I F.P S:[6T^S�V1F V1I F<J F�H Z _ I O<W1O.P S:[AU M V^O�P Q RO�S4WXF<Ô:Z^O�I J S�I M T^S:H�WXF.S&U:â F�P I S:H Ø ² ° � µ ± °
» ¸ ± Ó ³ ± ± µ ± » ° ºX» ° ± Ó ¼ ¸ º�° �^¾¸ ° ± F ãN¸ º�µ » ¸ ² ° ± ÁXÇ:J�×F�H;WXF�H I F�HuS&U:â F�P I S:HuP S�V1P J F�I M Õ O�[
Ó M V^W M d M WXZ^O _ [
F V1I F�Ó
À ZXV1P M S�V^O _ M W1O&WXF�H;U.`O�H M P O�HuO�I J M U1Z�`Þ W1O�HbO�SNH ZXT^S:J I F.WXF M V1I F�J O�P P Q RO�SXØ�P S�V1I J S _ SAW1O�P S�V1P S:J J�×F V1P M O�Ó
V1S�P O�H S�WXS:H ² ° � µ ± » ¸ ± ÛuP S�V1I J S _ SmW1O M V1I F�J O�P P Q RO�S:Ó^V1S�P O�H SGWXS:H ³ ± ± µ ± » ° ºX» ° ± ÛbF4[
S�V M I S:J M Õ O�P Q RO�S
WXS6H M H I F�[�O�ÓXV1S6P O�H S
WXS:H ãN¸ º�µ » ¸ ² ° ± Á ßÄ�H ¼ ¸ º�° �^¾¸ ° ± P O U1FNS M [6T^S:J I O V1I FNT�O T^F _ WXF�S:J YXO V M Õ O�J
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V;RO�S6HX`S
O M V1À S:J [�O�P Q RO�S6Y�F�J O&W1O<V1S6H M H I F�[�O4[�O�H M Y�Z^O _ [
F V1I F4O�H M V1I F�J O�P P Q RS:F�H<WXS:H<Z1I M _ M Õ O&WXS:Ú
J F�H Á.Ä�H ¼ ¸ º�° �^¾¸ ° ± T^S:H H M U M _ M I O�[�O�F�H I J Z1I Z1J O�P Q RO�S
W1O�H M V1I F�J O�P P Q RS:F�H.F�[}H F&Ô:Zu×F V1P M O�H<WXF4O�P P Q RS:F�H
H M [6T _ F�H�F�T�O&WXJ S�V M Õ O&W1O�H Ó M V1I F�J _ M YXO V^WXS�S:H�WXS:[�`Þ V M S:H�T^J M d1O&WXS�F4T4`Z�U _ M P S:Ó�FAS:HNP S�V1I F�Ö�I S:H
WXZ1J O&WXS:Z1J S�F4I J O V1H M I�`S:J M SGW1O�H M V1I F�J O�P P Q RS:F�H Á6þNH ãN¸ º�µ » ¸ ² ° ± WXF�H I O�P O�[
Ú H F�T^S:J.P S�V1I J M U1Z M J F�[
T�O�J O�S�WXF�H F VXdXS _ d M [
F V1I SGWXF4[
F�P O V M H [
S:H�WXF M V1I F�J O�P P Q RO�S
P O T�O Õ F�HNWXF4H ZXT^S:J I O�J�Z1[�O4F _ F�Ú
d1O&W1O�[
S�V M I S:J M Õ O�P Q RO�SXÁ \ Ö�F�[6T _ S:HuW1O�À ZXV1P M S�V^O _ M W1O&WXFNW1ObH S _ Z1P Q RO�S<T^J S�T^S:H I O�H�RO�S M Y�Z^O _ [
F V1I F
O T^J F�H F V1I O&WXS:H;V1F�H I F�P O T;`Þ I Z _ SXÁ

� � ��� �
þ!H M H I F�[�ONWXF�H P J M I S�V1F�H I F.P O T;`Þ I Z _ S4À S M O T^J F�H F V1I O&WXSNV1S4O�J I M Y�S�D È�H F�J Ú Å V1I F�J À O�P FbÆ�ZXT1T^S:J IXI S
Ã<J S:ZXT
Å V1I F�J O�P I M S�V6E�Ó ¿ Á ÄNV1I ZXV1F�HuF c Á�Ã<Z M [�O�J RO�F�H Ó � b ¯�"��=° � _ ¯���� _ ºX» ° ² º:³�» µ ¸ º:³�´ ` ¸ ² è ± ��¸ ä
¸ º � ² ¸ åiä�çb³ ² ° Ó ¿ Z1F�J I S4ÿ;O�J O�H Ó�au] M _ F�Ó1Æ�F�I F�[AU1J S6WXF4e f&f&g:Á�ÄáZ1I M _ M Õ O�P Q RO�S
WXS6F&W M I S:J \1L Ã.Ä�K
P S�V1I S:ZqP S:[ÒO6T^J F�P M S:H O�P S _ O U1S:J O�P Q RO�S�WXS�O�Z1I S:J Ó \ V1Y�F VX]1F M J SGÿ;O�H P S ¿ O�Z _ S:Ób[
F�[AU1J SmWXS
Y�J ZXT^SAÇ<`F�P V M P O�HNWXF4Å V1I F�J O�P P Q RO�S
F�EGZ _ I M [q`F&W M O6WXS
Å c4\ Æ�a.Á:Ä>Z1I M _ M Õ O�P Q RO�S
WXS
H M H I F�[�O c���� Ú
Ç 	
� ÐÇT c���� a�������ÓuWXF�H F VXdXS _ d M WXS�V1S
Y�J ZXT^S�WXFAÆ M H I F�[�O�H LNM H I J M U1Z�`Þ WXS:HNF4Ä�Z1I S:[�O�I M Õ O�P Q RO�S
Å V^WXZ1H I J M O _ WXS
Å c4\ Æ�abÓ1H Z1J Y�F4W1O�P S:S�T^F�J O�P Q RO�S
P S:[ÙS L S:Z1I S:J.Â�J O V1P Q S M H<abS:H Ô:Z1F�J Ó1[
F�[AU1J S
WXS�J F�À F�J M WXS�Y�J ZXT^SXÁ \ H I O.P S:S�T^F�J O�P Q RO�S�À S M J F&O _ M Õ O&W1O.V1S
×O�[AU M I S4WXSNT^J S�â F�P I S ����������������¯ Á
K;F�H Z _ I O V1I F�H1WXF�H I O�P S:S�T^F�J O�P Q RO�S:Ó P M I O�[
Ú H F�Ø�S�O�J I M Y�SÇD \ VX]^O V1P M V1Y L F T^F V^W1O U M _ M I ì.S:À&abS:S�T^F�J O�Ú
I M dXF;ÄNT1T _ M P O�I M S�V1H M V ¿ O�J I M I M S�V^O U _ F \ VXd M J S�V1[
F V1I H E�Ó Â&Á abS:H Ô:Z1F�J Ó ¿ Á ÄNV1I ZXV1F�H^F ¿ Á ÿ^F�J `Þ H H M [
S:Ó
Â^² ¸ ¼ ° ° ·&µ º � ±<¸ � » ��° � º�·."�å�² ¸ ä:° ³ º0�N° ä:° º�·�³�¹ ´ °���¸ ã�ä�åX» µ º � ��¸ º � ° ² ° º�¼ °P� "�������° ��
 Ó�Ç:O�S:J [ M V^O�Ó
Å I `O _ M O�Ó þNZ1I Z�U1J S.WXF�e f&f&g&Û S:H^J F _ O�I�`S:J M S:H^I `F�P V M P S:HvD Ä4W1O T^I M dXFuÃ<J S:ZXTNÄbë
O�J F V1F�H H1À S:J�Æ&ì�V1P ]1J S:Ú
V1S:Z1HuabS:S�T^F�J O�I M S�V
þ<dXF�J�É^O�J Y�F�Ú Æ�P O _ F c F�I ë6S:J í�H E�Ó ¿ Á ÄNV1I ZXV1F�H Ó&Â&Á abS:H Ô:Z1F�J Ó c Á�Ã<Z M [�O�J RO�F�H
F ¿ Á ÿ^F�J `Þ H H M [
S:Ó _ Ä "��
� Ó�e f&f&g&Û�FuD�þ<T^I M [ M H I M P ¿ O�J I M I M S�V�Æ�ZXT1T^S:J I1À S:J;abS:S�T^F�J O�I M dXF<ÄNT1T _ M P O�Ú
I M S�V1H E�Ó1Â&Á�abS:H Ô:Z1F�J Ó ¿ Á�ÄNV1I ZXV1F�H.F ¿ Á�ÿ^F�J `Þ H H M [
S:Ó _ Ä "��
� ÓXe f&f&g&Û1F�O4WXF�[
S�V1H I J O�P Q RO�SAT4`Z�U _ M P O
WXS4H M H I F�[�O�Ó:J F&O _ M Õ O&W1O.V1S�Æ�F�Y�ZXV^WXS \ V1P S�V1I J S�Ä<U1F�J I S4WXS�T^J S�â F�P I S ����������������¯*Å Æ Á�þ!H M H Ú
I F�[�ObWXF�H P J M I S�V1F�H I FuP O T;`Þ I Z _ S<À S M J F�P F V1I F�[
F V1I F;I J O V1H T^S:J I O&WXS.T�O�J O;S<O�[AU M F V1I F;E ® �
� � ­ � Ã  
Ç ® ¯1� �&° ­ T^S:J�Å H O U1F _ Æ�S�O�J F�HuF�Çb×O V M O1®4SAD e f&f&g&K Á
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ÄNTN`S:HNO4O T^J F�H F V1I O�P Q RO�S�WXS
P S:[6T^S�V1F V1I FAWXF4H ZXT^S:J I FAWXF M V1I F�J O�P P Q RO�S:Ó1P S�V1H M WXF�J O V^WXS�S:H<[
F�Ú
P O V M H [
S:H;U.`O�H M P S:HbWXF�T�O�J I M _ ]^ONWXF M V1À S:J [�O�P Q RO�S:Ó&P S�V1I J S _ SAW1O M V1I F�J O�P P Q RO�S�F M V1I F�J À O�P F�T^F�H H S�O�Ú
[q`O&Ô:Z M V^O�Ó.H Z1J Y�FGO�V1F�P F�H H M W1O&WXF�WXF�P F V1I J O�JAS�H ZXT^S:J I FGP S:[6T^Z1I O�P M S�V^O _ O�T^J S:P F�H H S:H
WXF
M V1I F�J O�P P Q RO�S�F.WXF�P M H�RO�S4F�[*Y�J ZXT^S.V1S4O�H T^F�P I S4W1O.I S:[�O&W1O<WXF<WXF�P M H�RO�SXÁ L F�I F�J [ M V^O V1I FbV1S4WXF�Ú
H F VX]1SNWXF�H I FuV1S�dXSNP S:[6T^S�V1F V1I FA`F�OuP S�V1P J F�I M Õ O�P Q RO�SNWXSNP S�V1P F M I S�WXFbÀ O�P M _ M I O�P Q RO�SNWXFuT^J S:P F�H H S:H
WXF<WXF�P M H�RO�S:Ó:Ô:Z1F�H F�J:`O�H F�Y�Z M W1O�[
F V1I F�T^S:J [
F V1S:J M Õ O&W1O�Á
þqP O T;`Þ I Z _ S�F V1P S�V1I J O�Ú H FbF�H I J Z1I Z1J O&WXS�WXSNH F�Y�Z M V1I F�[
S�WXSXØ M WXF V1I M ã P O�[
Ú H F.S:H;S&U:â F�P I M dXS:H

Y�F V.`F�J M P S:H^WXS.WXF�H F VXdXS _ d M [
F V1I S<WXF�H I F;P S:[6T^S�V1F V1I F�Û P O�J O�P I F�J M Õ O�[
Ú H F;O�HXÀ O�H F�H1WXF�T^J S:P F�H H S:H
WXFAWXF�P M H�RO�S:Û;P O�J O�P I F�J M Õ O�[
Ú H F�S:H<[
F�P O V M H [
S:H�WXF4P S�V1I J S _ S�WXS
À O�H F&O�[
F V1I S�WXF�T^J S:P F�H H S:H Û
O T^J F�H F V1I O�[
Ú H F.F�Ö�F�[6T _ S:H�WXF<I `F�P V M P O�H�WXF<À O�P M _ M I O�P Q RO�S4J F&O _ M Õ O&W1O�HbP S:['S4H M H I F�[�O<T^J S�T^S:H I S:Û
F�Ó ã V^O _ [
F V1I F�Ó�W M H P Z1I F�Ú H F<O.À ZXV1P M S�V^O _ M W1O&WXFNWXS�H M H I F�[�O�Á

�1Q ¤ �º�#" � 
���	�ï ���
þÙS&U:â F�P I M dXS©WXF�À O�P M _ M I O�J6S:HAT^J S:P F�H H S:H
WXFGWXF�P M H�RO�S©F�[�Y�J ZXT^Sá`FGO�Z1[
F V1I O�JAO�F ã P M ×F V1P M O
WXF�H I F�H4T^J S:P F�H H S:HAH F�[
ÓuV1SGF V1I O V1I S:Ó M V1I F�J d M J�V1F�YXO�I M d1O�[
F V1I F6V1SmH F�ZqWXF�H F VXdXS _ d M [
F V1I SXÁ
\ H I FbS&U:â F�P I M dXS�`FbO _ P O V1P Q O&WXSNO�I J O d�`F�H�W1O�O T _ M P O�P Q RO�S<WXFbI `F�P V M P O�H;WXFbÀ O�P M _ M I O�P Q RO�SNWXF�H F VXdXS _ d M W1O�H

e�§ x
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V^O
`O�J F&O.W1O�HbP M ×F V1P M O�HbH S:P M O M H ð ÁXþ�F V^Ô:Z^O&WXJ O�[
F V1I S�WXF�H I O�HbI `F�P V M P O�HuV1S�Æ�Æ�Å L Ã©J F�H Z _ I O.V1Z1[
P S:[6T^S�V1F V1I F.WXF.H ZXT^S:J I F�P S:[6T^Z1I O�P M S�V^O _ Ô:Z1F�F�Ö M U1FuV1F�P F�H H O�J M O�[
F V1I F.WXZ^O�H;T^J S�T^J M F&W1O&WXF�H Ø
D e K^P O�J O�P I F�J M Õ O�P Q RO�S6WXF4W M À F�J F V1I F�H�À O�H F�HbV1Z1['T^J S:P F�H H S6WXF�WXF�P M H�RO�S:Û�D Ü&K^H ZXT^S:J I F�FNP S�V1I J S _ S
WXS�À O�H F&O�[
F V1I S
WXS
T^J S:P F�H H S:Ó M V1P _ Z M V^WXS0â6F dXF V1I Z^O _ [
F V1I F.âAV1F�H H F�T�O T^F _ Z1[ÙÀ O�P M _ M I O&WXS:J
]1Z1[�O V1SXÁ
¿ O�J O�O _ `F�[ÙWXS:H.S&U:â F�P I M dXS:HNO�P M [�O�F�Ö&T^S:H I S:H ÓXP O U1F M Y�Z^O _ [
F V1I F4O�S6P S:[6T^S�V1F V1I F4WXF�H Z1Ú

T^S:J I F�P S:[6T^Z1I O�P M S�V^O _ Ø

e&ÁbÂ�S:J V1F�P F�J1[
F�P O V M H [
S:H;H Z ã P M F V1I F�[
F V1I F�Y�F V.`F�J M P S:HuÔ:Z1FuT^F�J [ M I O�[>O�O T _ M P O�P Q RO�S�WXF�W M Ú
dXF�J H O�H^I `F�P V M P O�H�WXFuÀ O�P M _ M I O�P Q RO�S:Ó�W1O&W1ObObW M dXF�J H M W1O&WXF.WXFuI `F�P V M P O�H;Ô:Z1F;H�RO�S.P S�VX]1F�P M W1O�H ñ Á

Ü:Á ¿ F�J [ M I M JuO�P S:[AU M V^O�P Q RO�S�WXF.I `F�P V M P O�H Á
à:ÁbÆ M [6T _ M ã P O�J6S�T�O T^F _ WXS©À O�P M _ M I O&WXS:J ÓNÀ O dXS:J F�P F V^WXS©OGO�Z1I S�V1S:[ M OGF�P O T�O�P M W1O&WXFmWXF
O�P I Z^O�P Q RO�S4WXS�H M H I F�[�O.P S:[6T^Z1I O�P M S�V^O _ Á

±�ÁuÄNT^J S�dXF M I O�J�OmF�H I J Z1I Z1J OGFmJ F�P Z1J H S:H�WXF ã V M WXS:H�T^F _ S!P S:[6T^S�V1F V1I F�WXFmH ZXT^S:J I F�WXF
M V1I F�J O�P P Q RO�SNT�O�J O M V1I F�Y�J O�J;O�H;À ZXV1P M S�V^O _ M W1O&WXF�H.WXS:HbWXS M HbP S:[6T^S�V1F V1I F�H Á

�1Q �  ������
�� � ��	�����
 �&�� �*$
� ��� �����
c Z1[�O6T^F�J H T^F�P I M d1O�WXF
À ZXV1P M S�V^O�[
F V1I SmWXSmH M H I F�[�O�ÓuSGÀ O�H F&O�[
F V1I SmWXF
Z1[�T^J S:P F�H H SmWXF
WXF�P M H�RO�SbF�[!Y�J ZXT^SbJ F&Ô:Z1F�J�Z1[�O�P O�J O�P I F�J M Õ O�P Q RO�S:Ó T�O�H H S�O^T�O�H H S:Ó WXSbH F�Z<P S:[6T^S:J I O�[
F V1I SbÀ O�P F
O�S:H1Z1I M _ M Õ O&WXS:J F�H Ó�WXF _ M [ M I O V^WXS<S:ZNÀ S:P O V^WXSbF�[�P O&W1O^T�O�H H S.O�H1O�P I M d M W1O&WXF�H Ó T^S:J�F�Ö�F�[6T _ S:Ó V^O
T^J S:P Z1J O;WXF M WXF M O�H Ó P S�V1À J S�V1I O�P Q RO�S�WXF M WXF M O�HXS:Z<F�H I J Z1I Z1J O�P Q RO�S�WXF�H S _ Z1P Q RS:F�H Á:þNJ O�Ó P S:[
Sud M [
S:H Ó
O�H M V1I F�J O�P P Q RS:F�H<WXS:H<Z1I M _ M Õ O&WXS:J F�H�H�RO�S6[
F&W M O&W1O�H<T^S:J�Z1[�P S�V:â ZXV1I S�WXF4W M À F�J F V1I F�H<S&U:â F�P I S:H
WXF ã V M WXS:H4T^F _ SGP S:[6T^S�V1F V1I F�WXF
H ZXT^S:J I F
WXF M V1I F�J O�P P Q RO�SXØ ² ° � µ ± » ¸ ± Ó ³ ± ± µ ± » ° ºX» ° ± Ó ¼ ¸ º�° �^¾¸ ° ± F
ãN¸ º�µ » ¸ ² ° ± Á:Ä�H H M [
Ó�Z1[á[
F M S�WXF�WXF _ M [ M I O�J;O�H;O�P I M d M W1O&WXF�HbWXS:H;Z1I M _ M Õ O&WXS:J F�HbWXS<H M H I F�[�O�FbWXF
P O�J O�P I F�J M Õ O�J^Z1[�ObÀ O�H F�WXS<T^J S:P F�H H S:Ó&P S�V1H M H I F�F�[>P S�V ã Y�Z1J O�J^FbJ F�H I J M V1Y M J�O�À ZXV1P M S�V^O _ M W1O&WXF
WXS:HuJ F�À F�J M WXS:HuS&U:â F�P I S:H Á
ò ó ô õ ö ÷ ó ó ø ùú û	ü õ ý�õ ü õþ ó ô õ S	ÿ��÷ ����� ó ÷ S õ
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Ç�F V^WXS�F�[>d M H I O<H M [6T _ M ã P O�JuS4WXF�H F VX]1SAWXS�H M H I F�[�O�Ó:WXF ã V1F�Ú H F<Ô:Z1F<O T^F V^O�HuS:HuS&U:â F�P I S:H

WXS©I M T^S ² ° � µ ± » ¸ F ³ ± ± µ ± » ° ºX» ° T^S�WXF�[óH F�JAP S�V ã Y�Z1J O&WXS:H Á*Ä�P S�V ã Y�Z1J O�P Q RO�SqWXF ¼ ¸ º�° �^¾¸ ° ± F
ãN¸ º�µ » ¸ ² ° ± `F�F�À F�P I Z^O&W1O M V^W M J F�P I O�[
F V1I F�T^F _ S:H ² ° � µ ± » ¸ ± F ³ ± ± µ ± » ° ºX» ° ± Ó.Z1[�O
dXF Õ Ô:Z1F�I O V1I S
¼ ¸ º�° �^¾¸ ° ± P S:[
S ãN¸ º�µ » ¸ ² ° ± H F.F V1P S�V1I J O�[>H F�[6T^J F.O�H H S:P M O&WXS:H�O.F�H H F�H;S&U:â F�P I S:H Á
Ä!P S�V ã Y�Z1J O�P Q RO�S�WXF.Z1[ ² ° � µ ± » ¸ S:Z ³ ± ± µ ± » ° ºX» ° Z1I M _ M Õ O<Z1[áV1S�dXS�P S:[6T^S�V1F V1I F�Ó�O�F _ F<O�Y�J F�Ú

YXO&WXS:Ó�WXF V1S:[ M V^O&WXS ° ± » µ ´ ¸ Ø

� "X± » µ ´ ¸ Á�þ.U:â F�P I SGÔ:Z1F4T^F�J H S�V^O _ M Õ O
S�P S:[6T^S:J I O�[
F V1I S M V^W M d M WXZ^O _ WXF
P O&W1O ² ° � µ ± » ¸ F
³ ± ± µ ± » ° ºX» ° Á
þqS&U:â F�P I S4WXF ° ± » µ ´ ¸ T^F�J [ M I F�P S�V ã Y�Z1J O�J;W M dXF�J H S:H�O�I J M U1Z1I S:HbWXS:H ² ° � µ ± » ¸ ± F ³ ± ± µ ± » ° ºX» ° ± Ø
e&ÁuÄ ² ° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ WXS�S&U:â F�P I S4D `Þ P S�V1F.Y�J:`O ã P SNF�F�I M Ô:Z1F�I O<WXF.I F�Ö�I S:K Á
Ü:Ábþ�T^S:H M P M S�V^O�[
F V1I S�WXS6S&U:â F�P I S4V1SAF�H T�O�P Q S6WXFNH M H I F�[�O�Ó�T^J M d1O&WXS6S:Z�T4`Z�U _ M P S:Û�T^F�J [ M Ú
I M V^WXS M Y�Z^O _ [
F V1I FAJ F�H I J M P Q RS:F�H ßO4[
S�d M [
F V1I O�P Q RO�S�WXS
S&U:â F�P I S:Ó1H F â O�V1S
[
F�H [
S
F�H T�O�P Q S
S:Z6F V1I J F�F�H T�O�P Q S:HbW M À F�J F V1I F�H Á

à:ÁuÄ�HbO�P P Q RS:F�H�Ô:Z1F.Z1[*Z1I M _ M Õ O&WXS:JbT^S�WXF.F�Ö�F�J P F�J;H S&U1J F�S4S&U:â F�P I SXØ^O U1J M J T:À F�P ]^O�J T:F&W M I O�JuO
³ ä:² ° ± ° ºX» ³ ¼½�¾³ ¸ Ó&[
S�dXF�J;S:Z6O T�O�YXO�J Á

±�Ábþ ä:² ¸ » ¸ ¼ ¸ ´ ¸ Z1I M _ M Õ O&WXS�T^F _ S�S&U:â F�P I SXÁ
x Ábþ�F�H I O U1F _ F�P M [
F V1I S©WXF ¼ ¸ º�° �^¾¸ ° ± ØGI M T^S:HAT^F�J [ M I M WXS:H�D T�O�H H M d1O�H6S:Z!O�P I M d1O�H K Û.T�O T^F _ Ó
P S:[
S<S:J M Y�F�[áS:Z6WXF�H I M V1S:Û&F�W M H P J M [ M V^O�P Q RO�SNWXS:H�S&U:â F�P I S:H�P S:[>S:H;Ô:Z^O M H;O�H ¼ ¸ º�° �^¾¸ ° ± H F
F�H I O U1F _ F�P F�[�Á

g:ÁbþNHuF dXF V1I S:Hu[
S�V M I S:J M Õ O&WXS:HuT^F _ S�H M H I F�[�O�Á
Ä'P S�V1À S:J [ M W1O&WXF�WXS ° ± » µ ´ ¸ WXF6Z1[�S&U:â F�P I S!`FAdXF�J M ã P O&W1OAT^J F d M O�[
F V1I F6F6H F�[6T^J F6Ô:Z1F

Z1[�Z1I M _ M Õ O&WXS:J<T^J F�I F V^WXFA[�O V M T^Z _ O�J<S�S&U:â F�P I S:Ó^H F â OAW M J F�P I O�[
F V1I F�Ó^d&Á Y1Á�Ô:Z^O V^WXS�S�I F V1I O
[
S�dXF�J Ó1S:Z M V^W M J F�P I O�[
F V1I F�Ó�Ô:Z^O V^WXS6Z1I M _ M Õ OAS6S&U:â F�P I S6P S:[
S
S:J M Y�F�[�S:ZGWXF�H I M V1S�WXF4Z1[�O
¼ ¸ º�° �^¾³ ¸ Á!�NZ^O V^WXS�`FNWXF�I F�P I O&W1ONZ1[�O.V;RO�S4P S�V1À S:J [ M W1O&WXF�Ó:SAS&U:â F�P I S M V M U1F�O<O�P P Q RO�S4F�Ö�F�J P M W1O
T^F _ SNZ1I M _ M Õ O&WXS:J Û:[�O V1I F V^WXS�ObT^S:H M P Q RO�S�WXSNS&U:â F�P I SNS:ZAF _ M [ M V^O V^WXSAO ¼ ¸ º�° �^¾³ ¸ Ó�V1S:HuF�Ö�F�[6T _ S:H
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O V1I F�J M S:J F�H Á�K;F ã J O�Ú H F�Ô:Z1F�ÓXI O _ P S:[
S�O�P S�V1I F�P F�P S:[ÙI S�WXS:H<S:H.J F�H I O V1I F�H.P S:[6T^S�V1F V1I F�H Ó1S:H
° ± » µ ´ ¸ ± WXF.S&U:â F�P I S:H�T4`Z�U _ M P S:HbH�RO�SNJ F T _ M P O&WXS:HuT^F _ S�H M H I F�[�O�Á
¿ S�WXF�Ó ã V^O _ [
F V1I F�Ó�WXF ã V M J Ú H FNÔ:Z1F<S:H ° ± » µ ´ ¸ ± WXS:H.W M dXF�J H S:H ² ° � µ ± » ¸ ± F ³ ± ± µ ± » ° ºX» ° ± T^J F�H F V1Ú

I F�H Ó:V1Z1[ÙW1O&WXS6[
S:[
F V1I S:Ó:V1S:H<W M dXF�J H S:H.F�H T�O�P Q S:H.WXS6H M H I F�[�O�ÓXP O�J O�P I F�J M Õ O�[}Z1[�ONÀ O�H F<V1S
T^J S:P F�H H S4WXF<WXF�P M H�RO�S�F�[>Y�J ZXT^SXÁ
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¿ O�J OAT^J S:P F&WXF�J4O
Z1[�O
F�H I J Z1I Z1J O�P Q RO�S�T^S:J�À O�H F�H4WXS:H4T^J S:P F�H H S:HAWXF�WXF�P M H�RO�S:ÓbI S:J V^O�Ú H FAV1F�Ú
P F�H H�`O�J M SGF�H I O U1F _ F�P F�J�Z1[ P S�V1I J S _ S�O&W M P M S�V^O _ V1SGH M H I F�[�O�Ó.W M H I M V1I S©WXSGP S�V1I J S _ S©W1O
P S�V1Ú
P S:J J�×F V1P M O<S:Z�P S�V1I J S _ S
W1O M V1I F�J O�P P Q RO�SAF�Ö�F�J P M WXS:H Ó�J F�H T^F�P I M d1O�[
F V1I F�Ó�T^S:J ² ° � µ ± » ¸ ± F ³ ± ± µ ± » ° º�°
» ° ± Ó�F M Y�Z^O _ [
F V1I F�W M H I M V1I S4WXS<P S�V1I J S _ S4D P S�V1À S:J [ M W1O&WXF�K M [6T^S:H I S<T^F _ S:H ° ± » µ ´ ¸ ± WXS:H�[
F�H [
S:H
S&U:â F�P I S:H Á \ H I F4P S�V1I J S _ S
H F�J:`O4WXF V1S:[ M V^O&WXS ¼ ¸ ºX» ² ¸ ´ ¸<·&¸ � ³ ± ° ³ ãN° ºX» ¸ Á�þáP S�V1I J S _ S�WXS
À O�H F&O�Ú
[
F V1I SAWXF�H I M V^O�Ú H FNO<O _ I F�J O�J;S4P S:[6T^S:J I O�[
F V1I SAWXS4Æ�Æ�Å L Ã<Ó�[
F&W M O V1I FNO.J F�P S�V ã Y�Z1J O�P Q RO�S4S:Z
H Z�U1H I M I Z M P Q RO�SAWXF ² ° � µ ± » ¸ ± F ³ ± ± µ ± » ° ºX» ° ± Ó�O T^J F�H F V1I O&WXS:H Ó�V1Z1['W1O&WXSA[
S:[
F V1I S:Ó:O�S:HbZ1I M _ M Õ O&WXS:Ú
J F�H Á
þ'P S�V1I J S _ SGWXSGÀ O�H F&O�[
F V1I S!`F6F�Ö�F�J P M WXS�T^S:J<Z1[�S&U:â F�P I S:ÓuWXF V1S:[ M V^O&WXS�� ³ ± ° ³ ·&¸ ² ÓbÔ:Z1F

M V1I F�J T^J F�I ObZ1[�ObF�H T^F�P M ã P O�P Q RO�SNWXSNÀ O�H F&O�[
F V1I SNWXS<T^J S:P F�H H SNWXF.WXF�P M H�RO�SXÁ \ H I O�F�H T^F�P M ã P O�P Q RO�S
`F4P S�V1H I M I Z�`Þ W1O6T^S:J.Z1[�O _ M H I O6WXFAÀ O�H F�H Ó^H F V^WXS�P O&W1O4À O�H F4P O�J O�P I F�J M Õ O&W1O4T^S:J.Z1[�O _ M H I O6WXF
² ° � µ ± » ¸ ± F ³ ± ± µ ± » ° ºX» ° ± O.H F�J F�[>P J M O&WXS:HuV1S�H M H I F�[�O<F�Z1[�O _ M H I ONWXS:H ° ± » µ ´ ¸ ± O.O�H H S:P M O�JbO.F�H H F�H
S&U:â F�P I S:H ÁqÈ�[�O
I J O V1H M P Q RO�S�WXF
À O�H F M [6T _ M P OGÔ:Z1F
S�� ³ ± ° ³ ·&¸ ² F _ M [ M V1F�S:HAS&U:â F�P I S:HAW1O
À O�H F
O V1I F�J M S:J Ó�P J M FNS:H.S&U:â F�P I S:H.WXF ã V M WXS:H�V^O<V1S�d1ONÀ O�H FNFNO�H H S:P M F�S:H.J F�H T^F�P I M dXS:H ° ± » µ ´ ¸ ± ONF�H H F�H
S&U:â F�P I S:H Á
þNH�[
S:[
F V1I S:H�F�[>Ô:Z1F�O�H�I J O V1H M P Q RS:F�H;WXFbÀ O�H FbWXF dXF�[>H F�J^WXF�H F V1P O&WXF&O&W1O�H�V;RO�S<H�RO�S<F�H T^F�Ú

P M ã P O&WXS:H^T^F _ S�� ³ ± ° ³ ·&¸ ² Á c O;J F&O _ M W1O&WXF�Ó&O T^F�H O�J1WXFbO _ Y�Z1[�O�H1I `F�P V M P O�H�À S:J V1F�P F�J F�[ M V^W M P O�P Q RS:F�H
H S&U1J FbO�WXZ1J O�P Q RO�S M WXF&O _ WXFbP O&W1ObÀ O�H F�Ó F�H I FbO�H T^F�P I SNWXF T^F V^WXF�WXFbP O&W1OuT^J S:P F�H H SNWXF�WXF�P M H�RO�S<F�Ó
F�['T�O�J I M P Z _ O�J Ó1W1O M V1I F�J T^J F�I O�P Q RO�S6WXS:H<O�P S�V1I F�P M [
F V1I S:H<F�[6T^J F�F V^W M W1O<T^F _ S6À O�P M _ M I O&WXS:J Á.Ä�H
I J O V1H M P Q RS:F�HbWXF<À O�H F.H�RO�S:Ó&T^S:J I O V1I S:Ó�WXF�H F V1P O&WXF&O&W1O�HuT^F _ S4À O�P M _ M I O&WXS:Ju]1Z1[�O V1S:Ó�H F V^WXS4F�H I F<S
`ZXV M P S�I M T^SAWXF�P S�V1I J S _ SAÔ:Z1FbV;RO�S�H F�F V1P S�V1I J O<O�Z1I S:[�O�I M Õ O&WXS�T^F _ S�Æ�Æ�Å L Ã�Á
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¿ O�J ONÔ:Z1F<SAÀ O�P M _ M I O&WXS:JbT^S:H H O M V1I F�J O�P I Z^O�JbP S:['S!� ³ ± ° ³ ·&¸ ² ÓXF�H I FNS&U:â F�P I Sm`FNWXF�J M d1O&WXS
WXS
I M T^S ³ ± ± µ ± » ° ºX» ° F
J F�H M WXF6V1Z1[�F�H T�O�P Q S�T^J M d1O&WXSmWXSGÀ O�P M _ M I O&WXS:J Áqþ}À O�P M _ M I O&WXS:J Ó�WXF�O�P S:J WXS
P S:[ÙS:HNS&U:â F�P I M dXS:HNWXF ã V M WXS:HNT^F _ O4I `F�P V M P O6WXF4À O�P M _ M I O�P Q RO�S:ÓXT�O�J OAO _ `F�[�WXF6WXF�H F V1P O&WXF&O�J<O�H
I J O V1H M P Q RS:F�H.WXF�À O�H F�Ó�T^S�WXF�F�Ö�F�J P F�JuS:Z1I J O�H M V1I F�J dXF V1P Q RS:F�H�V1SAT^J S:P F�H H S
WXF4WXF�P M H�RO�SXÁ=�NZ^O V1I S
O�S:H�O�H T^F�P I S:H�WXF M V1I F�J O�P P Q RO�S:Ó:F�H I O�H M V1I F�J dXF V1P Q RS:F�HbP S:J J F�H T^S�V^WXF�[}O<Z1[�O.V1S:J [�O _ Z1I M _ M Õ O�P Q RO�S
WXS�H M H I F�[�O�Ó:WXF ã V M W1O�H Ó&T^S:J I O V1I S:Ó�V^O.F�H T^F�P M ã P O�P Q RO�S4WXS�À O�H F&O�[
F V1I S�WXSNT^J S:P F�H H SXÁ
È�[}O�H T^F�P I S ã V^O _ O U1S:J W1O&WXS:Ó�J F _ O�P M S�V^O&WXS6P S:[}SAH ZXT^S:J I FNF<P S�V1I J S _ S
WXS6À O�H F&O�[
F V1I S:Ó

J F�À F�J F�Ú H F ßO�T^S:H H M U M _ M W1O&WXF�WXFuH F&Ô:Z1F V1P M O�JXS:ZNP S:[AU M V^O�J^W M dXF�J H O�H^I `F�P V M P O�H�WXF;À O�P M _ M I O�P Q RO�SXÁ:Ä _ Ú
Y�Z1[�O�H1I `F�P V M P O�H�WXFuÀ O�P M _ M I O�P Q RO�S<WXF _ M [ M I O�[áS.H F�Z<T�O T^F _ OuWXF�I F�J [ M V^O&W1O�H^À O�H F�H^WXS:H1T^J S:P F�H H S:H
WXFbWXF�P M H�RO�SXÁ ¿ S:J1F�Ö�F�[6T _ S:Ó O T^F V^O�H ßOuY�F�J O�P Q RO�S.WXF M WXF M O�H�S:Z<dXS:I O�P Q RO�S.WXF M WXF M O�H Á c F�H I F�H^P O�H S:H Ó
T^S�WXF�I S:J V^O�J Ú H F
`Z1I M _ Ó�T�O�J ObS<À O�P M _ M I O&WXS:J Ó�P S:[AU M V^O�J;W M dXF�J H O�H;I `F�P V M P O�H�V1SN[
F�H [
S.T^J S:P F�H H S�� Á
þmP S:[6T^S�V1F V1I FuWXF;À O�P M _ M I O�P Q RO�S.O&Ô:Z M WXF�H P J M I S�T^F�J [ M I F;O�S�À O�P M _ M I O&WXS:J1H F _ F�P P M S�V^O�J1F�P S:[AU M V^O�J Ó
O�I J O d�`F�H;WXS9� ³ ± ° ³ ·&¸ ² Ó�W M dXF�J H O�HuF�H T^F�P M ã P O�P Q RS:F�HuWXFbÀ O�H F&O�[
F V1I S:Ó�F V1I J F�O�HuÔ:Z1FbH FbF V1P S�V1I J O�J F�[
W M H T^S�V�`Þ dXF M HbV1SNÆ�Æ�Å L Ã�Á
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c S�H M H I F�[�O;P S�V1P F U M WXS.F;WXF�H F VXdXS _ d M WXS.T^F _ S.O�Z1I S:J Ó Z1[�O�I `F�P V M P OuWXF;À O�P M _ M I O�P Q RO�Sb[�O�I F�J M O _ M Õ O�Ú
H F6O�I J O d�`F�H�WXS�À O�H F&O�[
F V1I S�WXS:HNT^J S:P F�H H S:H�WXF6WXF�P M H�RO�S�F�[�Y�J ZXT^S:Ó^P S:[�S�O�Z1Ö�`Þ _ M SGWXF6Z1[
À O�P M _ M I O&WXS:J^]1Z1[�O V1SXÁ:Ä©F�H T^F�P M ã P O�P Q RO�SNWXF�H I FuÀ O�H F&O�[
F V1I S.F�Ö M Y�FuZ1[)F�H À S:J P Q S<WXF�O T^J S�T^J M O�P Q RO�S
F�O&W1O T^I O�P Q RO�S6W1O�I `F�P V M P O ßO�H�P O�J O�P I F�J `Þ H I M P O�H.F<À ZXV1P M S�V^O _ M W1O&WXF�H�WXSAH M H I F�[�ONT^J S�T^S:H I SAV1F�H I O
W M H H F�J I O�P Q RO�SXÁ
Ä)O T^J S�T^J M O�P Q RO�S�F<O&W1O T^I O�P Q RO�S4WXF.Z1[�O<I `F�P V M P ONWXF dXF.H F�J�T _ O V1F&O&W1O�Ó&T�O�J I M V^WXS6WXS�×O�[AU M I S

Y�F�J O _ WXFmÀ ZXV1P M S�V^O�[
F V1I S!WXSqH M H I F�[�O�Ø)D e K M WXF V1I M ã P O�P Q RO�S!WXS©T�O T^F _ WXSq[
S�WXF�J O&WXS:J6V1S
WXF�H F V1J S _ O�J�WXSqT^J S:P F�H H S:ÓNT^J S:P Z1J O V^WXS M V1I F�Y�J:`O�Ú _ S!P S:[ S:H�J F�H I O V1I F�H
T�O�J I M P M T�O V1I F�H Û�D Ü&K
M WXF V1I M ã P O�P Q RO�S
WXSAV�`Z1[
F�J S6FNS&U:â F�P I M dXS:H<Y�F�J O M H.W1O�HNW M dXF�J H O�H.À O�H F�H.WXF ã V M W1O�H<T^F _ O�I `F�P V M P O�Û
D à&K M WXF V1I M ã P O�P Q RO�S�WXF�T�O&WXJ�RS:F�HbWXF M V1I F�J O�P P Q RO�SNF V1I J F.S:H;T�O�J I M P M T�O V1I F�HbÔ:Z1F�T^S:H H O�[*H F�J�I J O V1H Ú
T^S:H I S:H^T�O�J O;S<H M H I F�[�O�Ó M WXF V1I M ã P O V^WXS4Ô:Z1F�J1WXS:[�`Þ V M S:H�T^J M d1O&WXS:H�F;T4`Z�U _ M P S:H Ó&Ô:Z1F�JXP S�V1I F�Ö�I S:H
� ��� � ú��÷���� ú ô ����ó � û � ú  � ! ú !�÷
! û � � � � ÷ � ú�"$# %�&�' ö ( ) * + ,
) - ú .�/ ÷ � ÷ ��� ú ! û � ú ö ÷ ó ó ø ùú û
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WXZ1J O&WXS:Z1J S:HuF.I J O V1H M I�`S:J M S:H 2�Á
\ [!H F�Y�Z M W1O�Ó T�O�H H O�Ú H F;O�Z1[qV�`Þ dXF _ [�O M H�T^S:J [
F V1S:J M Õ O&WXS�WXF�À ZXV1P M S�V^O�[
F V1I S�WXSbH M H I F�[�O�Ø

D e K _ M H I O�W1O�H�À O�H F�HbÔ:Z1F<S4H M H I F�[�O�WXF dXF.T^F�J P S:J J F�J Û�D Ü&K^Ô:Z1F<S&U:â F�P I S:H Ó�F�['P O&W1O<À O�H F�Ó:WXF dXF�[
H F�J�O�H H S:P M O&WXS:HNONP O&W1O<T�O&WXJ RO�S:Û�D à&K�Ô:Z^O _ ONH Z^ONÀ ZXV1P M S�V^O _ M W1O&WXF M V^W M d M WXZ^O _ Ó M WXF V1I M ã P O V^WXS
S:H ° ± » µ ´ ¸ ± WXF.P O&W1O ² ° � µ ± » ¸ F ³ ± ± µ ± » ° ºX» ° Á
Â M V^O _ [
F V1I F�ÓXS�`Z _ I M [
S
T�O�H H SAV^ONP S�V1P J F�I M Õ O�P Q RO�S
W1O�I `F�P V M P O M [6T _ M P O�Ø<D e K�F�H T^F�P M ã P O�P Q RO�S

WXS:H ² ° � µ ± » ¸ ± Ó ³ ± ± µ ± » ° ºX» ° ± Ó ¼ ¸ º�° �^¾¸ ° ± F ãN¸ º�µ » ¸ ² ° ± O>H F�J F�[ P J M O&WXS:H�T^F _ S�H M H I F�[�O�Û*D Ü&K
F�H T^F�P M ã P O�P Q RO�S4WXF ° ± » µ ´ ¸ ± Ó M V1P _ Z M V^WXS6H F _ F�P P Q RO�SAWXF ä:² ¸ » ¸ ¼ ¸ ´ ¸ ± Ó:J F�H I J M P Q RS:F�HbFN`Þ P S�V1F�H�WXS:H ² ° � µ ± » ¸ ±
F ³ ± ± µ ± » ° ºX» ° ± Á
ÄqÇ:O U1F _ O x Á ebJ F�H Z1[
FbS:HuW M À F�J F V1I F�H�T�O�H H S:H;H F�Y�Z M WXS:H;V1S<T _ O V1F&O�[
F V1I SNF�P S�V1P J F�I M Õ O�P Q RO�S

WXF�H I O.I O�J F�À O�Á
��:
6 4:
B 8 9 K ~g:
= >
G ��: Ô�K�6�9 B :
= 8 �i>C9 L M>CKe ÂXO�P M _ M I O&WXS:JÜ ÂXO�H F�H É M H I O<WXF.À O�H F�Hà ¿ O&WXJ�RS:F�H É M H I O<WXF.S&U:â F�P I S:H K;F�Y M H I S:HÄ�H H M H I F V1I F�HabS�V1F�Ö1RS:F�HEGS�V M I S:J F�HÉ M H I O<WXF.F�H I M _ S:H ¿ J S:I S:P S _ S:H

K;F�H I J M P Q RS:F�H`Å P S�V1F�H
Ç:O U1F _ O x Á e&Ø ¿1_ O V1F&O�[
F V1I S�F�P S�V1P J F�I M Õ O�P Q RO�S�WXF.I `F�P V M P O�HbWXF.À O�P M _ M I O�P Q RO�S

�1Q ÿ�¥ R���" � �����

ÄNT^J F�H F V1I O�[
Ú H FAF�[�H F�Y�Z M W1O
WXZ^O�H�I `F�P V M P O�HAWXF6À O�P M _ M I O�P Q RO�SGWXF6T^J S:P F�H H S:H4WXF
WXF�P M H�RO�SGF�[
Y�J ZXT^S<J F&O _ M Õ O&W1O�H;P S:[áS:H;P S:[6T^S�V1F V1I F�HuWXF�H ZXT^S:J I F�WXF M V1I F�J O�P P Q RO�S<F�À O�P M _ M I O�P Q RO�S�WXFuT^J S:P F�H Ú
H S:H ÁbÂ�S:J O�['H F _ F�P P M S�V^O&W1O�HNO�HbI `F�P V M P O�H<WXF ¯ ° ã�ä:° ± » ³ ·&°b·&° _ ·&° µ ³ ± â�P F�J I O�[
F V1I F�O<I `F�P V M P O�WXF
À O�P M _ M I O�P Q RO�Su[�O M H�P M I O&W1O�F^F�H I Z^W^O&W1O1V^O _ M I F�J O�I Z1J O�â;F Ä ¸ ãNµ º:³�´ � ² ¸ åiäb¯�° ¼ ��º�µ Ä å�° âbÔ:Z1F�O U1J O V1Y�F
3 ó ô õ ö ÷ ó ó ø ùú û ý�õ ý�õ 4�õ 4�õ
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O�H1I J�×F�H1P O�I F�Y�S:J M O�H�U.`O�H M P O�H^WXF;I `F�P V M P O�H�WXF;À O�P M _ M I O�P Q RO�SXØ�T^J S:P Z1J O;WXF M WXF M O�H Ó�P S�V1À J S�V1I O�P Q RO�S�P J M O�Ú
I M d1O.F.F�H I J Z1I Z1J O�P Q RO�S�H M H I F�[q`O�I M P O�5 Á

F9à ­9à â76 - 8:91- C B 8:/1-</1-<; /1- k 8:C
Ä ¯ ° ã�ä:° ± » ³ ·&°u·&° _ ·&° µ ³ ± D �1² ³ µ º:± » ¸ ² ãNµ º ��K�`F.Z1[�O.I `F�P V M P O�WXF.À S:J [
Z _ O�P Q RO�S4H M [6T _ F�H.D ®�ë
O V1Y ¯
É M V1Ó1e f�� � Û ¿ O�I I S�V ° »X³�´ ­ ÓXe f��&f&ÛC� F�H Z M V1S:ÓXe f&f&Ü&K ØXT^J F�I F V^WXF�Ú H FNÔ:Z1F.P O&W1O M V^W M d^`Þ WXZ1SAT^J S�WXZ Õ O�Ó
T^F�J O V1I F�S6Y�J ZXT^S:ÓXS6[q`O�Ö M [
S�WXF M WXF M O�H<T^S:H H `Þ dXF _ H S&U1J F4O�J F�H S _ Z1P Q RO�S
WXF�Z1[�WXF�I F�J [ M V^O&WXS
T^J S&U _ F�[�O�Á L SNT^S�V1I SAWXF.d M H I ONW1O.À O�P M _ M I O�P Q RO�S4WXF�T^J S:P F�H H S:H Ó:F�H I O.I `F�P V M P O<P S�V1I J M U1Z M Ó:ZXV M P O�Ú
[
F V1I F�Ó T�O�J O M V^WXZ Õ&M J�S<H Z1J Y M [
F V1I SNWXF M WXF M O�H M V1S�d1O&WXS:J O�H Ó�T^S:J^O�H H S:P M O�P Q RO�S<[
F V1I O _ ObS:Z1I J O�H
M WXF M O�H�O V1I F�J M S:J [
F V1I F�F�Ö&T^S:H I O�H Á
\ Ö M H I F�[�[)`Z _ I M T _ O�H�d1O�J M O V1I F�H�W1OAI `F�P V M P O ¯ ° ã�ä:° ± » ³ ·&°N·&° _ ·&° µ ³ ± D dXF â O�ÓXT^S:J<F�Ö�F�[6T _ S:Ó�S

ÄNTb×F V^W M P F�Ä�K Á L F.Ô:Z^O _ Ô:Z1F�J�[
S�WXS:Ó�F _ O�H�V1S:J I F M O�[
Ú H F.H F�[6T^J FbT^F _ O�HuH F�Y�Z M V1I F�H;J F�Y�J O�H Ø

= c RO�S�T^F�J [ M I M JNP J `Þ I M P O�H ÓbW M H P Z1H H�RO�SmS:ZqO d1O _ M O�P Q RO�SGW1O�H M WXF M O�H�T^J S�WXZ Õ&M W1O�H6D T�O�J OAV;RO�S
P F�J P F&O�J�S<T^J S:P F�H H S�P J M O�I M dXS:K Á

= L O�J�I S:I O _:_ M U1F�J W1O&WXF ßO�T^J S�WXZ1P Q RO�S4WXF M WXF M O�H Á
= ¿ J S:[
S�dXF�J;O<Ô:Z^O V1I M W1O&WXF<WXF M WXF M O�H.D T^S:J�P S�V1I J O T^S�V1I S4ObT^J S:[
S�dXF�J;O<Ô:Z^O _ M W1O&WXF�K Á
= ¿ J S:[
S�dXF�J;O<O�H H S:P M O�P Q RO�S�WXF M WXF M O�H Á

ÄáI J O V1H T^S:H M P Q RO�S
WXS:H.S&U:â F�P I M dXS:H.F�J F�Y�J O�H�W1O ¯ ° ã�ä:° ± » ³ ·&°.·&° _ ·&° µ ³ ± T�O�J O�SAP S:[6T^S�V1F V1I F
WXFAÀ O�P M _ M I O�P Q RO�S�WXF4T^J S:P F�H H S:HNWXS�H M H I F�[�O�Ó�J F�H Z _ I O4V^O4H F�Y�Z M V1I F4F�H T^F�P M ã P O�P Q RO�S�D ÄNV1I ZXV1F�H ¯
Ã<Z M [�O�J O�F�H Ó:e f&f x U1K Ø

e&Á Î�³ ¼ µ ´ µ » ³ ·&¸ ² ØmV;RO�S*`F�V1F�P F�H H�`O�J M S!D I S�WXS:H�S:H
T�O�J I M P M T�O V1I F�H
T^S�WXF�[óY�F�J O�J _ M dXJ F�[
F V1I F
M WXF M O�H K Á

Ü:Á Î�³ ± ° ± ØXZ1[�O�`ZXV M P O.À O�H F<D O�I `F�P V M P O<WXF�H I M V^O�Ú H F.F�Ö�P _ Z1H M d1O�[
F V1I F<O�Y�F�J O�J M WXF M O�H K Á
> ó ô õ ö ÷ ó ó ø ùú û	ü õ ý�õ ü õ
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à:Á Â1³ ·&²�¾¸ ° ± Ø�D e KbY�F�J O�P Q RO�S M V^W M d M WXZ^O _ WXF M WXF M O�H ÓuV1S:H4F�H T�O�P Q S:H�T^J M d1O&WXS:H Û<D Ü&KbF�Ö&T^S:H M P Q RO�S
T4`Z�U _ M P OAWXF M WXF M O�H Û�FAD à&K;O�H H S:P M O�P Q RO�S�WXF M WXF M O�H<V1S
F�H T�O�P Q SAT4`Z�U _ M P S:Ó^F�À F�P I Z^O&W1ONT^F _ S:H
H F�Z1HbO�Z1I S:J F�H Á

±�Á �<¹ � ° ¼ » ¸ ± Ø ² ° � µ ± » ¸ ± Ó�T^J M d1O&WXS:HbS:Z6T4`Z�U _ M P S:H Ó�Ô:Z1F<O�P I Z^O�['P S:[
S4J F T^S:H M I�`S:J M S:H�WXF M WXF M O�H Û
³ ± ± µ ± » ° ºX» ° ± T^J M d1O&WXS:H ÓNJ F&Ô:Z1F�J M WXS:H6T^F _ SmT�O&WXJ RO�S!D e K Ó.O T^S M O�[ OGY�F�J O�P Q RO�S©WXF M WXF M O�H Û
¼ ¸ º�° �^¾¸ ° ± O�P I M d1O�H Ó�WXS<I M T^S ³ ± ± µ ± » ° ºX» °�ä:² µ æ�³ ·&¸�?�° ± ä�³ ¼½ ¸�ä:² µ æ�³ ·&¸ Ó M Y�Z^O _ [
F V1I F�J F&Ô:Z1F�J M W1O�H
T^F _ SbT�O&WXJ RO�S<D e K Ó À O Õ F�[!H Z1J Y M J:V1S�d1O�H M WXF M O�H Û ¼ ¸ º�° �^¾¸ ° ± T�O�H H M d1O�H Ó�WXS�I M T^S ² ° � µ ± » ¸�ä�ÂåX¹ ´ µ ¼ ¸
?Ù² ° � µ ± » ¸µä�ÂåX¹ ´ µ ¼ ¸ Ó&J F&Ô:Z1F�J M W1O�H;T^F _ S<T�O&WXJ RO�SAD à&K Ó&WXF ã V1F�['O�H H S:P M O�P Q RS:F�H;F V1I J F M WXF M O�H Á
þ}T�O&WXJ RO�S©D Ü&K ÓbF�Ö&T^S:H M P Q RO�S�WXF M WXF M O�H Ó�T^S�WXF�H F�J�J F&O _ M Õ O&WXSmT^F _ O�[
S�d M [
F V1I O�P Q RO�S�WXF
² ° � µ ± » ¸ ± WXS:H.F�H T�O�P Q S:H�T^J M d1O&WXS:H�T�O�J ONS6F�H T�O�P Q SAT4`Z�U _ M P S:Ó�V;RO�S6F VXdXS _ dXF V^WXS:ÓXT^S:J I O V1I S:Ó
S:Z1I J S:HuS&U:â F�P I S:HuWXS�H M H I F�[�O�Á

x Á "X± » µ ´ ¸ ± Ø�O�H M WXF M O�H^T^J F�H F V1I F�HXV1S.F�H T�O�P Q SbT4`Z�U _ M P S�T^S�WXF�[)H F�JXP S�V1I J S _ O&W1O�H^T^F _ S ä:² ¸ » ¸ ¼ ¸ ´ ¸
WXF�I J M V1P S:Û�J F�H I J M V1Y�F�Ú H FbSNF�H I O U1F _ F�P M [
F V1I S4WXF ¼ ¸ º�° �^¾¸ ° ± O�S:HuO�Z1I S:J F�HuW1O M WXF M O<WXF�H I M V1S:Û
J F T^J F�H F V1I O�[
Ú H F�O�H M WXF M O�HuT^S:J _ ×O�[6T�O&W1O�HuF�S:H ³ ± ± µ ± » ° ºX» ° ± T^S:J _ `O T M H�D Â M Y�Z1J O x Á e K Á
Ä*P S�V1P J F�I M Õ O�P Q RO�S�WXF�H I O4F�H T^F�P M ã P O�P Q RO�Sq`F M _ Z1H I J O&W1OAV^O�H<Â M Y�Z1J O�H x Á e Ó x Á ÜAF x Á à:Á c F�H I O�H

ã Y�Z1J O�H Ó&O T^J F�H F V1I O�[
Ú H FbF�[>H M [
Z _ I ×O V1F�S�S:H;F�H T�O�P Q S:HuWXF�H M H I F�[�O<WXF.WXS M HuZ1I M _ M Õ O&WXS:J F�H Ó�P O&W1O
Z1[>P S:[
Ó&J F�H T^F�P I M d1O�[
F V1I F�Ó�W1O�F�H Ô:Z1F�J W1ObT�O�J O�O.W M J F M I O�Ó�Z1[>F�H T�O�P Q S<T^J M d1O&WXS�F�Z1[>F�H T�O�P Q S
T4`Z�U _ M P SXÁ c ObÂ M Y�Z1J O x Á e Ó�SNZ1I M _ M Õ O&WXS:J;W1O�F�H Ô:Z1F�J W1ObY�F�J S:Z4WXZ^O�H M WXF M O�H�D ² ° � µ ± » ¸ ± K Ó&O�I J O d�`F�H�WXF
[
S�d M [
F V1I S:H1WXSuT^S�V1I F M J S:Ó I F V^WXSbS _ `O T M H^D ³ ± ± µ ± » ° ºX» ° K&P S:[
SbS:J M Y�F�[!F�SbF�H T�O�P Q SuT^J M d1O&WXSbP S:[
S
WXF�H I M V1SXÁ[�NZ^O V1I S�O�S
Z1I M _ M Õ O&WXS:J�W1OAW M J F M I O�Ó^V^OA[
F�H [�O ã Y�Z1J O�Ó^O T^J F�H F V1I O�Ú H F M Y�Z^O _ [
F V1I F
Z1[�O M WXF M OuT^S:JXF _ FuY�F�J O&W1O�Ó I F V^WXS<S.P S:[6T^S�V1F V1I FbWXF ³ ä:² ° ± ° ºX» ³ ¼½�¾³ ¸ O U1F�J I S:Ó T^F�J [ M I M V^WXSNO�H H M [
F&W M I O�J;S�H F�ZAP S�V1I Fu`Z^WXSXÁ
c O4Â M Y�Z1J O x Á Ü&Ó;O TN`S:H<S
T^J F�F V1P ] M [
F V1I S�W1O M WXF M OAT^F _ S�Z1I M _ M Õ O&WXS:J�W1O6W M J F M I O�Ó�F�H I O4À S M

[
S�d M [
F V1I O&W1O<T�O�J O<S4F�H T�O�P Q S�T4`Z�U _ M P S:Ó:T^F _ SAÔ:Z1F<S4Z1I M _ M Õ O&WXS:J.W1O<F�H Ô:Z1F�J W1O.T�O�H H S:Z M Y�Z^O _ Ú
[
F V1I FbObS&U1H F�J d1O�J1O M WXF M O�Á�ÄqÂ M Y�Z1J O x Á à.O T^J F�H F V1I ObO _ Y�Z1[�O�H M WXF M O�H�S:J YXO V M Õ O&W1O�H^V1S<F�H T�O�P Q S
T4`Z�U _ M P SXÁ
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Â M Y�Z1J O x Á e&ØXÃ<F�J O�P Q RO�S�WXF M WXF M O�H

Â M Y�Z1J O x Á Ü:ØXEGS�dXF�J M WXF M O�H;T�O�J O�S�F�H T�O�P Q S<T4`Z�U _ M P S

Â M Y�Z1J O x Á à:ØXþNJ YXO V M Õ O�P Q RO�S4WXF M WXF M O�HuV1S�F�H T�O�P Q S<T4`Z�U _ M P S
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F9à ­9à ß7@ 2A8�k 9;8:5�B60 2:?C9 6 - D�E19Ok F�?;-
ÄqI `F�P V M P O Ä/� ¯ À S M O V1I F�J M S:J [
F V1I F�O T^J F�H F V1I O&W1O�Ó V1S<a�O T;`Þ I Z _ SNÜ:Á ±�Á Ü:Á e Ó�T^F _ SNÔ:Z1FuV;RO�S<H F�J:`ObWXF
V1S�dXS4WXF�H P J M I O�Á L F�H I O�P O�[
Ú H F�Ó V1S�F V1I O V1I S:Ó�O _ Y�ZXV1HbWXS:H;T^J M V1P�`Þ T M S:H�Ô:Z1F.O�V1S:J I F M O�[�Ø

G þ!Y�J ZXT^S�`F º�¸ ãNµ º:³�´ Ó&S4Ô:Z1F M V^W M P O�Ô:Z1F�P O&W1O.Z1['WXS:HbH F�Z1H;[
F�[AU1J S:HuI J O U^O _ ]^O M V^W M d M Ú
WXZ^O _ [
F V1I F�Á

G L O&W1O�OuV^O�I Z1J F Õ OuV1S:[ M V^O _ WXSNY�J ZXT^S:Ó S.T�O T^F _ WXSNÀ O�P M _ M I O&WXS:J^V1S<T^J S:P F�H H SNWXF.WXF�P M H�RO�S
`F<O _ O�J YXO&WXS:Ó M V1P _ Z M V^WXS
O.Y�F�H I RO�S4Y _ S&U^O _ W1O M V1À S:J [�O�P Q RO�SNT^J S�WXZ Õ&M W1O M V^W M d M WXZ^O _ [
F V1I F
T^F _ S:H;T�O�J I M P M T�O V1I F�H Á

G Ä�T^J S�WXZ1P Q RO�S:Ó�P J `Þ I M P OGF�W M H P Z1H H�RO�S!WXF M WXF M O�H©`F�WXF _ M [ M I O&W1OGT^S:J6W M dXF�J H S:H
O�H T^F�P I S:H
À S:J [�O M H Ó1F�[�À O�H F�HbT^J�`S�T^J M O�H<F4O�I J O d�`F�H<WXF M V1I F�J dXF V1P Q RS:F�H.J F�Y�Z _ O&W1O�H.T^F _ S6À O�P M _ M I O&WXS:J Á
¿ S:JNF�Ö�F�[6T _ S:Ó�V^O6À O�H F
WXF�O T^J F�H F V1I O�P Q RO�SmWXF M WXF M O�H ÓbP O&W1OAT�O�J I M P M T�O V1I F
F�Ö&TbRS:F6Z1[�O
M WXF M ONO�S:HbJ F�H I O V1I F�H;T�O�J I M P M T�O V1I F�H Ó:[�O�HuP O U1F.O�S4À O�P M _ M I O&WXS:JuP S _ S:P O�JuF�H H O M WXF M O�HbV1Z1[
Ô:Z^O&WXJ SNd M H `Þ dXF _ T^S:J�I S�WXS:H Á

Ä©I J O V1H T^S:H M P Q RO�SNWXS:H;S&U:â F�P I M dXS:H�FbJ F�Y�J O�H�W1O Ä/� ¯ T�O�J ObS<P S:[6T^S�V1F V1I F�WXFbÀ O�P M _ M I O�P Q RO�SNWXF
T^J S:P F�H H S:HbWXS�H M H I F�[�O.J F�H Z _ I O�V^O�H F�Y�Z M V1I F.F�H T^F�P M ã P O�P Q RO�S4D ÄNV1I ZXV1F�H ¯ Ã<Z M [�O�J O�F�H Ó:e f&f x U1K Ø

e&Á Î�³ ¼ µ ´ µ » ³ ·&¸ ² Ø�T�O�J OuO _ `F�[>WXFbWXF�H F V1P O&WXF&O�J^O�H^I J O V1H M P Q RS:F�H�WXFuÀ O�H F�Ó T�O�J I M P M T�O�O�P I M d1O�[
F V1I F�Ó
O�S _ S�V1Y�SGWXS�T^J S:P F�H H S:Ó^V^OAS:J YXO V M Õ O�P Q RO�SGWXS:H4W1O&WXS:H4O T^J F�H F V1I O&WXS:H�O�S�Y�J ZXT^S6T^F _ S:H
T�O�J I M P M T�O V1I F�H Á.abS�V1H M WXF�J O V^WXS
Ô:Z1FNF�H H F�H.W1O&WXS:H.H FNF V1P S�V1I J O�['V1F�P F�H H O�J M O�[
F V1I F<V1S
F�H T�O�P Q S6T4`Z�U _ M P S:Ó^P O U1FNT^S M HNO�S
À O�P M _ M I O&WXS:J<F�Ö�F�J P F�J.O�Y�F�H I RO�S�WXS:H<S&U:â F�P I S:H.T^J F�H F V1I F�H
V1F�H H F�F�H T�O�P Q SXÁ

Ü:Á Î�³ ± ° ± Ø�D e KXY�F�J O�P Q RO�S M V^W M d M WXZ^O _ WXF M WXF M O�H ÛXD Ü&K1O T^J F�H F V1I O�P Q RO�S4WXF M WXF M O�H ÛXD à&KXP _ O�J M ã P O�P Q RO�S
WXF M WXF M O�H Û�D ±�K:dXS:I O�P Q RO�S4WXF M WXF M O�H ÛXD x KXW M H P Z1H H�RO�S ã V^O _ Á
þ©T�O T^F _ WXSNÀ O�P M _ M I O&WXS:J�V1F�H I O�H;P M V1P S�À O�H F�HN`F�S<H F�Y�Z M V1I F�Ø�V^ObÀ O�H F.D Ü&K Ó&O�P F M I O�J;O�H M WXF M O�H
O T^J F�H F V1I O&W1O�H^T^F _ S:H;Z1I M _ M Õ O&WXS:J F�H;FbP S _ S:PX`O�Ú _ O�H�V1SNF�H T�O�P Q S.T4`Z�U _ M P S:Û V^ObÀ O�H F.D à&K Ó�O�P F M I O�J
O�H^P _ O�J M ã P O�P Q RO�SNWXF M WXF M O�H;FuP S _ S:PX`O�Ú _ O�H�V1S.F�H T�O�P Q S.T4`Z�U _ M P S:Û�V^OuÀ O�H F�D x K Ó P S�V1I J M U1Z M J1T�O�J O
O.W M H P Z1H H�RO�S ã V^O _ Á�Ä�HuÀ O�H F�HbD e K�F<D ±�K�V;RO�SNV1F�P F�H H M I O�['WXF�À O�P M _ M I O&WXS:J Á
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à:Á Â1³ ·&²�¾¸ ° ± Ø.D e K^Y�F�J O�P Q RO�S M V^W M d M WXZ^O _ WXF M WXF M O�H Û^D Ü&K�O T^J F�H F V1I O�P Q RO�S6WXF M WXF M O�H Û�D à&K1Y�F�J O�P Q RO�S
M V^W M d M WXZ^O _ WXF�P _ O�J M ã P O�P Q RS:F�H Û;D ±�K;O T^J F�H F V1I O�P Q RO�S
WXF�P _ O�J M ã P O�P Q RS:F�H Û;D x K�Y�F�J O�P Q RO�S M V^W M d M Ú
WXZ^O _ WXF�dXS:I S:H ÛXD g&KXF V1I J F�YXO<WXF�dXS:I S:H Á^Ä!À O�H FND x K Ó�W M H P Z1H H�RO�S ã V^O _ Ó&T^S�WXF.J F�Z1I M _ M Õ O�JuS:H
T�O&WXJ�RS:F�H�D à&K�F<D ±�K Á
þNH�T�O&WXJ�RS:F�HmO�H H S:P M O&WXS:H�F�Ö�P _ Z1H M d1O�[
F V1I FqO�S�À O�P M _ M I O&WXS:JmH�RO�S�S:HGH F�Y�Z M V1I F�H Ø'D Ü�O�K
P S _ S:P O�P Q RO�S6WXF M WXF M O�H.V1SAF�H T�O�P Q S4T4`Z�U _ M P S:Û�D ±:O�K^P S _ S:P O�P Q RO�S6WXFNP _ O�J M ã P O�P Q RS:F�HbV1S6F�H T�O�P Q S
T4`Z�U _ M P SXÁ

±�Á �<¹ � ° ¼ » ¸ ± ØbO�H M WXF M O�H Ó1P _ O�J M ã P O�P Q RS:F�H�F<dXS:I S:H<Y�F�J O&WXS:HbT^S:JbP O&W1ONT�O�J I M P M T�O V1I F�H�RO�S ² ° � µ ± °
» ¸ ± T^J M d1O&WXS:H ÛuO�H M WXF M O�H�F4P _ O�J M ã P O�P Q RS:F�HNH�RO�S�O T^J F�H F V1I O&W1O�H�O�S
Y�J ZXT^S6T^S:J ³ ± ± µ ± » ° ºX» ° ±
T4`Z�U _ M P S:H Û�O�H�[
F�H [�O�H M WXF M O�H Óu[�O�H4O�Y�S:J OAP S _ S:P O&W1O�H�V1S�F�H T�O�P Q S�T4`Z�U _ M P S�T^F _ S�À O�P M Ú
_ M I O&WXS:J Ó;H�RO�S ² ° � µ ± » ¸ ± T4`Z�U _ M P S:H Û;P S:[
S�O4P O&W1O M WXF M O4T^S�WXF�[�H F�J.O�H H S:P M O&W1O�H4W M dXF�J H O�H
P _ O�J M ã P O�P Q RS:F�H.F�W M dXF�J H S:H�dXS:I S:H Ó^WXF ã V1F�[
Ú H F�Ó�V1SAF�H T�O�P Q SAT4`Z�U _ M P S:Ó ² ° � µ ± » ¸ ± Ô:Z1FNP S _ F�P Ú
P M S�V^O�[*P _ O�J M ã P O�P Q RS:F�HuFbdXS:I S:H Á
c S6Ô:Z1FNH FNJ F�À F�J FNO ¼ ¸ º�° �^¾¸ ° ± Ó1WXF�H I O�P O�[
Ú H FNF�['T�O�J I M P Z _ O�J�O�H�P S�V1F�Ö1RS:F�H.WXS6I M T^S µ ·&° µ ³
ä:² µ æ�³ ·�³IHó² ° � µ ± » ¸�ä�ÂåX¹ ´ µ ¼ ¸ Ó;Ô:Z1F4T^F�J [ M I F�[�O6O T^J F�H F V1I O�P Q RO�S�WXF M WXF M O�HAWXF ã V M W1OAT^F _ S
T�O&WXJ RO�S�D Ü&K Á�Ä�H�J F�H I O V1I F�H ¼ ¸ º�° �^¾¸ ° ± H F�J RO�S<O T^J F�H F V1I O&W1O�H�[�O M HuO&W M O V1I F�P S:[áSNO T^S M SNWXF
ã Y�Z1J O�H Á

x Á "X± » µ ´ ¸ ± Á�ÄNT^J F�H F V1I O�[
Ú H F.V^ONÂ M Y�Z1J O x Á ±AS:H<`Þ P S�V1F�H<O�I J M U1Z�`Þ WXS:H<O�S:H.W M dXF�J H S:H ² ° � µ ± » ¸ ± F
V^O.Â M Y�Z1J O x Á x S:H.`Þ P S�V1F�H.O�I J M U1Z�`Þ WXS:H�O�S:H�W M dXF�J H S:H ³ ± ± µ ± » ° ºX» ° ± Á;þNHbJ F�H I O V1I F�HbO�I J M U1Z1I S:H
WXF ² ° � µ ± » ¸ ± F ³ ± ± µ ± » ° ºX» ° ± H�RO�S�F�Ö&T _ M P M I O&WXS:Hb[�O M HbO&W M O V1I F�H Á

Ideia Clarificação VotoColecção de
clarificações

Colecção de
votos

Â M Y�Z1J O x Á ±�Ø �u° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ WXS:H ² ° � µ ± » ¸ ±



e&e g é�ê�ë�ìí î�ï�ð�ñ©�CóÊ� ê�é ô ð�ôCî ê�é ø&ùê ñ+÷=M ë öµñ é M9O�Oiñ=O

Públicos

Privados

Facilitador

Gerar
clarificações

Gerar
ideias

Gerar
votos

Apresentar
ideias

Clarificar
ideias

Votar

Aceitar
ideias

Aceitar
J
clarificações

Faseador

Â M Y�Z1J O x Á x Ø �u° ä:² ° ± ° ºX» ³ ¼½:¾³ ¸ WXS:H ³ ± ± µ ± » ° ºX» ° ±
Ä!P S�V1P J F�I M Õ O�P Q RO�S4W1O.I `F�P V M P O Ä/� ¯ `F�H F�Y�Z M W1O�[
F V1I FNO T^J F�H F V1I O&W1O.F�[>[�O M S:J�T^S:J [
F V1S:J Ó

P S:[�SmO T^S M S©WXF M [�O�Y�F V1H4J F�I M J O&W1O�H6WXS:HAF�H T�O�P Q S:H6WXF�H M H I F�[�OGD ÄNV1I ZXV1F�H ¯ Ã<Z M [�O�J O�F�H Ó
e f&f x O�K Á

Y�{ ��{ X { I ��:
B >C9 L M>CK�8 6�7�8 D�8 7�A�>
G�7�:�8 7�:
8 >C<
Ä'À O�H F6WXF6Y�F�J O�P Q RO�S M V^W M d M WXZ^O _ WXF M WXF M O�H ÓbO T^J F�H F V1I O&W1O4V^O6Â M Y�Z1J O x Á g&Ó;Z1I M _ M Õ O
S�[
F�H [
S
T�O&WXJ RO�S
WXF ã V M WXS6T�O�J ONO�I `F�P V M P O4WXF ¯ ° ã�ä:° ± » ³ ·&°�·&° _ ·&° µ ³ ± Á ¿ O�J ONY�F�J O�JuZ1[�O M WXF M O�Ó1SAT�O�J I M Ú
P M T�O V1I F�Ó ßO�F�H Ô:Z1F�J W1O<V^O ã Y�Z1J O�ÓXF�H I O U1F _ F�P F4O ¼ ¸ º�° �^¾³ ¸N´ Â³ ä:µ ±LK�° ± ä�³ ¼½ ¸�ä:² µ æ�³ ·&¸ D [
S�dXF V^WXS
S
T^S�V1I F M J S4WXS _ `O T M H;T�O�J O�SNF�H T�O�P Q S<T^J M d1O&WXS:K Á c S _ O&WXS4W M J F M I S4W1O.[
F�H [�O ã Y�Z1J O�Ó&O T^J F�H F V1I O�Ú
H F4S�F�H T�O�P Q S�WXF4H M H I F�[�O6WXS�À O�P M _ M I O&WXS:J Á c S
H F�ZmF�H T�O�P Q S
T^J M d1O&WXS
T^S�WXF4H F�J.S&U1H F�J d1O&WXS�S
� ³ ± ° ³ ·&¸ ² Á
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Â M Y�Z1J O x Á g:Ø ¿ O�J I M P M T�O V1I F.Y�F�J O M WXF M O�H.D T�O�J I M P M T�O V1I F ßO.F�H Ô:Z1F�J W1O�F�À O�P M _ M I O&WXS:J ßO<W M J F M I O�K

Â M Y�Z1J O x Á � ØXÂXO�H F.WXF.O T^J F�H F V1I O�P Q RO�S4WXF M WXF M O�H
Y�{ ��{ X { X y=��B :C< :
6�= >C9 L M>CK�7�:�8 7�:
8 >C<
Ä*I J O V1H M P Q RO�S6T�O�J OAOAÀ O�H FAWXFAO T^J F�H F V1I O�P Q RO�S�WXF M WXF M O�H�À O Õ H Z1J Y M J.Z1[ ³ ± ± µ ± » ° ºX» ° V1S�F�H T�O�P Q S
T4`Z�U _ M P S:Ó:J F T^J F�H F V1I O&WXSNV^O.Â M Y�Z1J O x Á � T^S:J;Z1[�O _ ×O�[6T�O&W1O _ M YXO&W1O�Á \ H I F ³ ± ± µ ± » ° ºX» ° H ZXT^S:J I O.F
O�H H M H I F<S:Hb[
F�[AU1J S:HbWXS4Y�J ZXT^SNV^ONO T^J F�H F V1I O�P Q RO�SAW1O�HbH Z^O�H M WXF M O�H Á;þqT�O&WXJ RO�SAWXF<À ZXV1P M S�V^O�Ú
[
F V1I S4WXF�H I F ³ ± ± µ ± » ° ºX» ° T^S�WXF.H F�J;S&U1H F�J d1O&WXSNV^O.Â M Y�Z1J O x Á �:Á^þqT�O�J I M P M T�O V1I F ßO.F�H Ô:Z1F�J W1O�V^O
ã Y�Z1J O�Ó:O�S�F�H I O U1F _ F�P F�J;Z1[�O ¼ ¸ º�° �^¾³ ¸.´ ²³ ã�ä�³ ·�³1ä:² µ æ�³ ·�³<M�´ ²³ ã�ä�³ ·�³ ° ´ µ � ³ ·�³1ä�ÂåX¹ ´ µ ¼ ³ I J O V1H À F�J F.S
P S�V1I Fu`Z^WXS�W1O M WXF M O4T�O�J ONS ³ ± ± µ ± » ° ºX» ° Ó1S�Ô:Z1FNJ F�H Z _ I O�V^O4O U1F�J I Z1J ONW1O4H Z^O ³ ä:² ° ± ° ºX» ³ ¼½�¾³ ¸ V1S:H
F�H T�O�P Q S:H�WXFNH M H I F�[�ONWXS:H.W M dXF�J H S:HbT�O�J I M P M T�O V1I F�H�F<P S�V1H F&Ô:Z1F V1I F _ F M I Z1J O�W1O M WXF M O4O T^J F�H F V1Ú
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Â M Y�Z1J O x Á �:Ø ¿ O�J I M P M T�O V1I FNO T^J F�H F V1I O�Z1[�O M WXF M O

Â M Y�Z1J O x Á f:Ø�ÂXO�P M _ M I O&WXS:JuI J O V1H À F�J F.O M WXF M O.T�O�J O�SNH F�Z6F�H T�O�P Q S<T^J M d1O&WXS
I O&W1O�Á
c S _ O&WXS�W M J F M I SNW1O�H�Â M Y�Z1J O�H x Á � F x Á ��O T^J F�H F V1I O�Ú H F;S<F�H T�O�P Q S<WXFbH M H I F�[�O�WXS.À O�P M _ M I O&WXS:J Á

c S.H F�Z�F�H T�O�P Q S�T^J M d1O&WXS:Ó T�O�J OuO _ `F�[>WXS�� ³ ± ° ³ ·&¸ ² Ó T^S�WXFuH F�J1S&U1H F�J d1O&WXS.S ³ ± ± µ ± » ° ºX» ° Ô:Z1FuO T^S M O
OuO�P F M I O�P Q RO�S.W1O�H M WXF M O�H�O T^J F�H F V1I O&W1O�HXT^F _ S:H1T�O�J I M P M T�O V1I F�H Á�þGT�O T^F _ WXS�À O�P M _ M I O&WXS:J^W M d M WXF�Ú H F
F�['WXS M HuT�O�H H S:H Ø^D e KXI J O V1H À F�J M J;O M WXF M ONO T^J F�H F V1I O&W1ObV1S�F�H T�O�P Q SNT4`Z�U _ M P S�T�O�J O�S�H F�Z6F�H T�O�P Q S
T^J M d1O&WXS:Ó&O�I J O d�`F�H^WXFuZ1[�O ¼ ¸ º�° �^¾³ ¸u´ ²³ ã�ä�³ ·�³ ° ´ µ � ³ ·�³�ä�ÂåX¹ ´ µ ¼ ³�N'³ ± ± µ ± » ° ºX» °�ä:² µ æ�³ ·&¸ D O T^J F�H F V1I O&W1O
V^O�Â M Y�Z1J O x Á f&K Û&F.D Ü&K�P S _ S:P O�JuO M WXF M O�V1SNF�H T�O�P Q S<T4`Z�U _ M P S:Ó:O�I J O d�`F�H;WXF.Z1[�O ¼ ¸ º�° �^¾³ ¸;³ ± ± µ ± » ° ºX» °
ä:² µ æ�³ ·&¸�N�° ± ä�³ ¼½ ¸�ä�ÂåX¹ ´ µ ¼ ¸ D O T^J F�H F V1I O&W1ONV^O4Â M Y�Z1J O x Á e�§�K Á�þ.U1H F�J dXF�Ú H F M Y�Z^O _ [
F V1I FAÔ:Z1F4O�H
M WXF M O�HuT^J F�H F V1I F�H�V1S�F�H T�O�P Q S<T4`Z�U _ M P SAO T^J F�H F V1I O�[>Z1[áV�`Z1[
F�J S�WXF.S:J WXF�[�Á
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Â M Y�Z1J O x Á e�§�ØXÂXO�P M _ M I O&WXS:JuP S _ S:P O M WXF M O�V1S�F�H T�O�P Q S<T4`Z�U _ M P S
È�[)O�H T^F�P I SNOuI F�J1F�[�P S�V1I OuV^OuÀ O�H FuWXF�O T^J F�H F V1I O�P Q RO�S<WXF M WXF M O�HN`FbÔ:Z1FuF�H I O4`FuZ1[�ObO�P I M d M Ú

W1O&WXF<Ô:Z1FbV1F�P F�H H M I O.WXF.H F�J�J F�Y�Z _ O&W1O.O�I J O d�`F�HuWXF�[
F�P O V M H [
S:HbWXF�P S�V1I J S _ SAW1O�H M V1I F�J O�P P Q RS:F�H
WXS:H4T�O�J I M P M T�O V1I F�H ÓuT^S M Hm`F6V^O�I Z1J O _ Ô:Z1F
[)`Z _ I M T _ S:HAT�O�J I M P M T�O V1I F�H4T^J F�I F V^W1O�[ O T^J F�H F V1I O�J
H M [
Z _ I O V1F&O�[
F V1I F4O�H�H Z^O�H M WXF M O�H Á<Æ�F V^WXS6S ³ ± ± µ ± » ° ºX» ° T4`Z�U _ M P S _ ×O�[6T�O&W1O�Ú _ M YXO&W1O4SAÀ S:P S6W1O
O�I F V1P Q RO�S4WXS:HuT�O�J I M P M T�O V1I F�H Ó�P O U1F.O.F�H I F.S&U:â F�P I S�F�Ö�F�J P F�J�P S�V1I J S _ S4H S&U1J F.O<O T^J F�H F V1I O�P Q RO�S4WXF
M WXF M O�H Á1þ ä:² ¸ » ¸ ¼ ¸ ´ ¸ H F _ F�P P M S�V^O&WXSG`F.WXSNI M T^S4P S�V1À F�J�×F V1P M O O Ó&[
Z M I S�H F�[
F _ ]^O V1I F.O�S:Hu[
F�P O V M H Ú
[
S:HbWXF�T^F&W M J;O�T�O _ O dXJ O�Ó M [6T _ M P M I O�[
F V1I F<Z1I M _ M Õ O&WXS:HbV^O�H;J F�ZXV M RS:F�HuÀ O�P F�Ú O�Ú À O�P F�Á
Ä)À ZXV1P M S�V^O _ M W1O&WXFAWXF�H I F ³ ± ± µ ± » ° ºX» ° `F M _ Z1H I J O&W1ONV^ONÂ M Y�Z1J O x Á e&e&Á c S _ O&WXS6F�H Ô:Z1F�J WXSAW1O

ã Y�Z1J ONS&U1H F�J d1O�Ú H F4Ô:Z1FNZ1[}T�O�J I M P M T�O V1I F�T^J F�I F V^WXF�F�H I O U1F _ F�P F�J�Z1[�O ¼ ¸ º�° �^¾³ ¸<µ ·&° µ ³�ä:² µ æ�³ ·�³
P ´ ²³ ã�ä�³ ·�³ ° ´ µ � ³ ·�³�ä�ÂåX¹ ´ µ ¼ ³ Á c S<F V1I O V1I S:Ó�S:Z1I J S�T�O�J I M P M T�O V1I F.D V;RO�S�d M H `Þ dXF _ KXF V1P S�V1I J O�Ú H F;V1F�H H F
[
S:[
F V1I S6ONO T^J F�H F V1I O�JbO<H Z^O M WXF M O�Ó:T^F _ S6Ô:Z1FNO ¼ ¸ º�° �^¾³ ¸ H F<F V1P S�V1I J O�U _ S�Ô:Z1F&O&W1O ßO<F�H T^F�J O
WXF
I J O V1H À F�J M J4O M WXF M O
T�O�J O�O _ ×O�[6T�O&W1O�Ú _ M YXO&W1O�Á!þ'T�O�J I M P M T�O V1I F�J F�P F U1F M V^W M P O�P Q RO�SmWXF�H I O
F dXF V1I Z^O _ M W1O&WXF.O�I J O d�`F�H;WXFbZ1[ ãN¸ º�µ » ¸ ² WXF M V1I F�J O�P P Q RO�SND [GRO�SNObO T^S�V1I O�J Ó V^O ã Y�Z1J O�K Á;�NZ^O V^WXS
S ä:² ¸ » ¸ ¼ ¸ ´ ¸ T^F�J [ M I F.S4O�P F�H H S4O�SNT�O�J I M P M T�O V1I F�Ó:O ¼ ¸ º�° �^¾³ ¸ I J O V1H À F�J F.O M WXF M O.T�O�J O�S ³ ± ± µ ± » ° ºX» °
F4S ãN¸ º�µ » ¸ ² WXF M V1I F�J O�P P Q RO�S�O T^J F�H F V1I O4Z1[�O�[GRO�S�O U1F�J I O�Á \ H I O4[GRO�S�WXF�H O T�O�J F�P FAO TN`S:H<Z1[
_ O T^H S4WXF.I F�[6T^SXÁ
þ ä:² ¸ » ¸ ¼ ¸ ´ ¸ WXF<P S�V1À F�J�×F V1P M O.V1F�P F�H H M I O�WXF<Z1['[
S�WXF�J O&WXS:J ÓXÔ:Z1F M V^W M Ô:Z1F�Ô:Z^O V^WXS�`FNÔ:Z1F

S:Z1I J S4T�O�J I M P M T�O V1I F<T^S�WXFNO�P F&WXF�JbO�S ³ ± ± µ ± » ° ºX» ° Á \ H I ONI O�J F�À O<F�H I `O M [6T _ M P M I O�[
F V1I F4O�I J M U1Z�`Þ W1O
Q ó ô õ ö ÷ ó ó ø ùú û ý�õ ý�õ ü õ ü õ
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Â M Y�Z1J O x Á e&e&Ø�abS�V1I J S _ SAW1O M V1I F�J O�P P Q RO�S4D T^F&W M WXS ßO.F�H Ô:Z1F�J W1O�F<O�P F M I O�P Q RO�S ßO.W M J F M I O�K
O�SNÀ O�P M _ M I O&WXS:J Ó�H F V^WXS�S�O�P F�H H S�O�S ³ ± ± µ ± » ° ºX» ° P S�V1P F&W M WXSAO TN`S:HuO�I J O V1H À F�J�×F V1P M O�W1O M WXF M O�T�O�J O
S�F�H T�O�P Q S<T^J M d1O&WXS4WXS4À O�P M _ M I O&WXS:JuF�Ó�F�[*H F�Y�Z M W1O�Ó�T�O�J O�S�F�H T�O�P Q S<T4`Z�U _ M P SXÁ
K;F ã J O�Ú H F M Y�Z^O _ [
F V1I F<Ô:Z1F.O�H M WXF M O�HuT^J F�H F V1I F�H�V1S�F�H T�O�P Q SNT4`Z�U _ M P S�Z1I M _ M Õ O�[
Ó�T�O�J O�P S�V1Ú

I J S _ SAW1O.P S�V1P S:J J�×F V1P M O�Ó&S ä:² ¸ » ¸ ¼ ¸ ´ ¸ WXF.I J M V1P SAR Á ¿ O�J O.Ô:Z1F.O T^F V^O�HuS�À O�P M _ M I O&WXS:J;T^S:H H O.[�O V M Ú
T^Z _ O�J;F�H H F�H;S&U:â F�P I S:H Ó&S:HuI J M V1P S:HuF V1P S�V1I J O�[
Ú H F�F�Ö�P _ Z1H M d1O�[
F V1I F<O�I J M U1Z�`Þ WXS:H�O�SNÀ O�P M _ M I O&WXS:J Á

Y�{ ��{ X { V:Ô�G >
B 8 ��9 >C9 L M>CK�7�:�8 7�:
8 >C<
\ H I OuÀ O�H F M V1P _ Z M Ó�H M [
Z _ I O V1F&O�[
F V1I F�Ó&O�P I M d M W1O&WXF�HuWXFuY�F�J O�P Q RO�S.FbO T^J F�H F V1I O�P Q RO�S<WXF;T^F&W M WXS:H;WXF
F�H P _ O�J F�P M [
F V1I S:Ó&P S:[
F V1I `O�J M S:H;S:Z M V1I F�J T^J F�I O�P Q RS:F�H�J F _ O�P M S�V^O&WXS:HuP S:[*O�H M WXF M O�H;T^J F�H F V1I F�H^V1S
F�H T�O�P Q SNT4`Z�U _ M P SXÁ1Ä�I J O V1H M P Q RO�SNT�O�J O<O.À O�H F.WXF.P _ O�J M ã P O�P Q RO�S4WXF M WXF M O�HbH Z�U1H I M I Z M S:H ³ ± ± µ ± » ° ºX» ° ±
W1O.À O�H F.O V1I F�J M S:J^T^S:J^V1S�dXS:H ³ ± ± µ ± » ° ºX» ° ± Ó:O T^J F�H F V1I O&WXS:H�V^O.Â M Y�Z1J O x Á e Ü:Á
abS�V1H M WXF�J O�[
Ú H FAWXS M H<T�O&WXJ�RS:F�H�T�O�J O4O4Y�F�J O�P Q RO�S�WXF4P _ O�J M ã P O�P Q RS:F�HND Â M Y�Z1J O x Á e à&K ØND e K�H F�Ú

[
F _ ]^O V1I F ßO�Y�F�J O�P Q RO�S�WXF M WXF M O�H Ó�O�I J O d�`F�H<WXF ¼ ¸ º�° �^¾¸ ° ±N´ Â³ ä:µ ±�ä:² µ æ�³ ·&¸TSÒ° ± ä�³ ¼½ ¸�ä:² µ æ�³ ·&¸ Û^F6D Ü&K
O�I J O d�`F�H�WXF ¼ ¸ º�° �^¾¸ ° ±�µ ·&° µ ³�ä�ÂåX¹ ´ µ ¼ ³ISó´ Â³ ä:µ ±�ä:² µ æ�³ ·&¸ Á�þ*H F�Y�ZXV^WXS�I M T^SGWXF ¼ ¸ º�° �^¾³ ¸ T^F�J [ M I F
O�H H S:P M O�J M [
F&W M O�I O�[
F V1I F<Z1[�O�P _ O�J M ã P O�P Q RO�S4O�Z1[�O M WXF M O.T^J F�H F V1I FbV1S�F�H T�O�P Q S<T4`Z�U _ M P SXÁ
Ä©O T^J F�H F V1I O�P Q RO�S<WXFuP _ O�J M ã P O�P Q RS:F�H^H F�Y�Z1F;S.[
F�H [
S�T�O&WXJ RO�S<W1ObO T^J F�H F V1I O�P Q RO�S<WXF M WXF M O�H ØXS

T�O�J I M P M T�O V1I FuF�H I O U1F _ F�P F;Z1[�O ¼ ¸ º�° �^¾³ ¸�¼ ´ ³ ² µ $b¼ ³ ¼½�¾³ ¸�ä:² µ æ�³ ·�³CS*³ ± ± µ ± » ° ºX» °�ä�ÂåX¹ ´ µ ¼ ¸ Á�Ä©O�P I M d M W1O&WXF
WXS4À O�P M _ M I O&WXS:J;V^O.À O�H F<WXF<P _ O�J M ã P O�P Q RO�SG`F M Y�Z^O _ [
F V1I F.H F�[
F _ ]^O V1I F ßO.H Z^O<O�P I M d M W1O&WXF<V^O.À O�H F
WXFAO T^J F�H F V1I O�P Q RO�S
WXF M WXF M O�H Á6þáÀ O�P M _ M I O&WXS:J Ó;O�I J O d�`F�HNWXF4Z1[ÙO�H H M H I F V1I F4T^J M d1O&WXS:Ó^I J O V1H À F�J F
O�H<P _ O�J M ã P O�P Q RS:F�H�T�O�J O�S
H F�ZGF�H T�O�P Q SAT^J M d1O&WXS�F�Ó1F�[�H F�Y�Z M W1O�Ó1T�O�J O�S
F�H T�O�P Q S6T4`Z�U _ M P SXÁ4Ä�H
P _ O�J M ã P O�P Q RS:F�H
O�H H S:P M O&W1O�H
O�Z1[�O�WXF�I F�J [ M V^O&W1O M WXF M OGH�RO�S©O�Y�J F�YXO&W1O�H4T^F _ S�H M H I F�[�O�V1Z1[
U ó ô õ ö ÷ ó ó ø ùú û ý�õ ý�õ V õ ü õ
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Â M Y�Z1J O x Á e Ü:ØXa _ O�J M ã P O�P Q RO�S4WXF M WXF M O�H�D T�O�J I M P M T�O V1I F ßO�F�H Ô:Z1F�J W1O.F�À O�P M _ M I O&WXS:J ßO<W M J F M I O�K

Â M Y�Z1J O x Á e à:Ø ¿ O�J I M P M T�O V1I F<Y�F�J ObZ1[�O.P _ O�J M ã P O�P Q RO�S
`ZXV M P S ² ° � µ ± » ¸ T4`Z�U _ M P S:Ó.Ô:Z1F�ÓuT^S:J4H Z^O6dXF Õ ÓbH F�F V1P S�V1I J O _ M YXO&WXS ßO M WXF M OGO�I J O d�`F�H6WXF�Z1[�O
¼ ¸ º�° �^¾³ ¸ T�O�H H M d1O�Á�È�[*WXF�H I F�HuS&U:â F�P I S:H;T^S�WXF.H F�J�S&U1H F�J d1O&WXS<V^O.Â M Y�Z1J O x Á e ±�Á
þ ³ ± ± µ ± » ° ºX» ° T4`Z�U _ M P S�Ô:Z1F6O T^S M O6OAO T^J F�H F V1I O�P Q RO�S�WXFAP _ O�J M ã P O�P Q RS:F�HNZ1I M _ M Õ O�ÓuWXF4V1S�dXS:Ó�S

ä:² ¸ » ¸ ¼ ¸ ´ ¸ WXF.P S�V1À F�J�×F V1P M O�Á

Y�{ ��{ X { ZXW1K�= >C9 L M>CK�7�:�8 7�:
8 >C<
Ä�À O�H F.WXF�dXS:I O�P Q RO�S4WXF M WXF M O�HbP S�V1H M H I F.V^O.Z1I M _ M Õ O�P Q RO�S�H F&Ô:Z1F V1P M O _ WXF<WXS M HuT�O&WXJ�RS:F�H ØXY�F�J O�P Q RO�S
WXFNZ1[>U1S _ F�I M [�WXF.dXS:I S:ÓXO�I J O d�`F�H�W1O ¼ ¸ º�° �^¾³ ¸.µ ·&° µ ³�ä�ÂåX¹ ´ µ ¼ ³<Y�³ ± ± µ ± » ° ºX» °�ä:² µ æ�³ ·&¸ Û�F.dXS:I O�P Q RO�S:Ó
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Â M Y�Z1J O x Á e ±�ØXa _ O�J M ã P O�P Q RO�S _ M YXO&W1ONO�Z1[�O M WXF M O
O�I J O d�`F�H.W1O ¼ ¸ º�° �^¾³ ¸�æ&¸ » ¸�ä:² µ æ�³ ·&¸<Z ³ ± ± µ ± » ° ºX» °µä�ÂåX¹ ´ µ ¼ ¸ Á \ H I F�HNWXS M H�T�O&WXJ�RS:F�H<WXF dXF�J�H F�JbF�Ö�F�Ú
P Z1I O&WXS:H.T�O�J O�P O&W1O M WXF M O4dXS:I O&W1O�ÁNÄ>Y�F�J O�P Q RO�S�WXF�Z1['U1S _ F�I M [�WXF�dXS:I S©`F4O T^J F�H F V1I O&W1ONV^O
Â M Y�Z1J O x Á e x Á�Ä)Â M Y�Z1J O x Á e g M _ Z1H I J ONS�T^J F�F V1P ] M [
F V1I S6WXSNU1S _ F�I M [�WXF<dXS:I SXÁ;Â M V^O _ [
F V1I F�ÓXO
Â M Y�Z1J O x Á e � O T^J F�H F V1I O<S4J F�H Z _ I O&WXS
W1O.dXS:I O�P Q RO�S:Ó:P S _ S:P O&WXSAV1Z1[ ² ° � µ ± » ¸ T4`Z�U _ M P SAF _ M YXO&WXS ßO
M WXF M O.dXS:I O&W1O�T^S:J�Z1[�O ¼ ¸ º�° �^¾³ ¸ T�O�H H M d1O�Á

Â M Y�Z1J O x Á e x ØXÃ<F�J O�J1U1S _ F�I M ['WXF�dXS:I S

Ä�À O�H F�WXF
dXS:I O�P Q RO�SmWXF M WXF M O�HAV;RO�SGV1F�P F�H H M I O�W1O M V1I F�J dXF V1P Q RO�S�WXSmÀ O�P M _ M I O&WXS:J Ó�T^S M H6S
H M H I F�[�O�O�Z1I S:[�O�I M Õ O�OuP S�V1I O U M _ M Õ O�P Q RO�S<WXS:H^dXS:I S:HuWXS:H^T�O�J I M P M T�O V1I F�H Á L F;V1S:I O�J Ó M Y�Z^O _ [
F V1I F�Ó
Ô:Z1F�S:HuJ F�H Z _ I O&WXS:H�W1ObdXS:I O�P Q RO�S�H�RO�S�O V<`S�V M [
S:H Á
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Â M Y�Z1J O x Á e g:Ø ¿ J F�F V1P ]1F�J^dXS:I S

Â M Y�Z1J O x Á e � Ø$K;F�H Z _ I O&WXSAW1O�dXS:I O�P Q RO�S

Y�{ ��{ X { Y ~.8 < 9 A�< < M>CK=��6�>
G

Ä>À O�H FAWXF4W M H P Z1H H�RO�S ã V^O _ WXF�H I M V^O�Ú H FAO4P S�V1H S _ M W1O�JNONd M H�RO�S�WXS
Y�J ZXT^S6H S&U1J F�S6T^J S&U _ F�[�O
T^J S�T^S:H I SXÁ ¿ J F�I F V^WXF�Ú H FuÔ:Z1FuS:H1T�O�J I M P M T�O V1I F�H�O V^O _ M H F�[áS:H^J F�H Z _ I O&WXS:H;W1O;dXS:I O�P Q RO�S.F�T^S:H H O�[
WXF _ M V1F&O�JbZ1[�ONF�H I J O�I `F�Y M O�WXFNF�Ö�F�P Z1P Q RO�S6W1O�H�H S _ Z1P Q RS:F�H�F V1P S�V1I J O&W1O�H Á \ H I O�À O�H F
`F<H ZXT^S:J I O&W1O
T^S:J^WXS M H�[
F�P O V M H [
S:H Ø1D e K�O T^J F�H F V1I O�P Q RO�S:Ó T^F _ S:H1T�O�J I M P M T�O V1I F�H Ó&WXFbP S:[
F V1I `O�J M S:H Ó�Z1I M _ M Õ O V^WXS
S:HbT�O&WXJ�RS:F�H.WXF�P _ O�J M ã P O�P Q RO�S6WXF M WXF M O�H Û�D Ü&K^J F�S:J YXO V M Õ O�P Q RO�S6W1O�H M WXF M O�H.T^J F�H F V1I F�HuV1S6F�H T�O�P Q S
T4`Z�U _ M P S:Ó�F�À F�P I Z^O&W1O.T^F _ SAÀ O�P M _ M I O&WXS:J ÓXH F�Y�ZXV^WXS4T^J S�T^S:H I O�H�O T^J F�H F V1I O&W1O�HbT^F _ S:HuT�O�J I M P M T�O V1Ú
I F�H Á
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Y�{ ��{ X { � y�< ��:C9 = K
<µB :
G >C9 8 K�6�>C7�K
<19 K � > � K�6�8 = K�B 8 �i>C9 L M>CK�7�K.< 8 < = : � >
È�[�O;F�H T^F�P M ã P O�P Q RO�S�P S:[6T _ F�I ObW1O;I `F�P V M P O Ä/� ¯ WXF dXF M Y�Z^O _ [
F V1I FuP S�V1H M WXF�J O�JXS:H^O�H T^F�P I S:H^J F�Ú
_ O�P M S�V^O&WXS:HbP S:[*Ob[
S�V M I S:J M Õ O�P Q RO�S�WXSNH M H I F�[�O<WXF�H P J M I S:H;V1SNP O T;`Þ I Z _ S4O V1I F�J M S:J Á ¿ J F�I F V^WXF�Ú H F
Ô:Z1F.S�Æ�Æ�Å L ÃqH F â O.P O T�O Õ WXF<[�O V1I F�J;S�À ZXV1P M S�V^O�[
F V1I SAW1O<I `F�P V M P O Ä/� ¯ T^F�J O V1I F.H M I Z^O�P Q RS:F�H
O&W�dXF�J H O�H4T�O�J O
O M V1I F�J O�P P Q RO�SmF�[ Y�J ZXT^S:Ó;V1S:[
F&O&W1O�[
F V1I F�Ó�O�I J O�H S:H4V^O6d M H Z^O _ M Õ O�P Q RO�SmP S:F�Ú
J F V1I FAWXF6J:`F T _ M P O�HNF M [6T^S:H H M U M _ M W1O&W1F�WXF6W M À ZXV^W M J�O�H�O�P P Q RS:F�H�WXS:H�Z1I M _ M Õ O&WXS:J F�HNT^S:J<I S�W1O�H
O�HbJ:`F T _ M P O�H Á ¿ O�J O<F�H I F ã [
Ó�S4P S:[6T^S�V1F V1I F�WXF<H ZXT^S:J I FNWXF M V1I F�J O�P P Q RO�S4S:À F�J F�P F�Ó:J F�H T^F�P I M d1O�Ú
[
F V1I F�Ó ãN¸ º�µ » ¸ ² ° ± WXF�F _ O�H I M P M W1O&WXFNI F�[6T^S:J O _ F.WXF<W M H À ZXV1P Q RO�S�[ Á
Ä!F _ O�H I M P M W1O&WXF<I F�[6T^S:J O _ H F�J:`O.O V^O _ M H O&W1O.F�[áT^J M [
F M J S _ Z1YXO�J Á�È�[*O�H T^F�P I S M [6T^S:J I O V1I F

O4P S�V1H M WXF�J O�J
`F4Ô:Z1F4S�Y�J ZXT^S�`F�V1S:[ M V^O _ â6S:H.T�O�J I M P M T�O V1I F�HNI J O U^O _ ]^O�[ M V^W M d M WXZ^O _ [
F V1I F
â _ S:Y�SGO6[
S�V M I S:J M Õ O�P Q RO�S�I F V^WXF
O6H F�J�W M dXF�J Y�F V1I F�Á c S�F V1I O V1I S:Ó;T^S�WXF�[�H F�JNO�H H M V^O _ O&W1O�H
WXZ^O�H6H M I Z^O�P Q RS:F�H6F�[ÒÔ:Z1F�S�H M H I F�[�O�F�Ö M Y�F�[
S�V M I S:J M Õ O�P Q RO�SmP S�VXdXF�J Y�F V1I F�ØmD e K.V^O�À O�H F�WXF
O T^J F�H F V1I O�P Q RO�S
WXF M WXF M O�H Ó�Ô:Z^O V^WXS6H F4O�H H Z1[
F�Ô:Z1F�S:H<W M dXF�J H S:H.T�O�J I M P M T�O V1I F�H.I ×F�[�S�T^S:J I Z1Ú
V M W1O&WXFAWXF4S&U1H F�J d1O�J�O M WXF M O�T^J S�T^S:H I OAO V1I F�H<WXS
H Z1J Y M [
F V1I S�WXFNV1S�d1O M WXF M O�Û;D Ü&K;H M I Z^O�P Q RO�S
H F�[
F _ ]^O V1I F�T�O�J O.O�À O�H F<WXF�P _ O�J M ã P O�P Q RO�SXÁ \ ['O�[AU^O�HbO�H;H M I Z^O�P Q RS:F�HuP O U1F.O�S�À O�P M _ M I O&WXS:J M V^W M Ú
P O�J^O�S.H M H I F�[�ObS.[
S:[
F V1I S<F�[áÔ:Z1F;Z1[�O M WXF M ObT^S�WXFuH Z�U1H I M I Z M J^S:Z1I J O;V1S ³ ± ± µ ± » ° ºX» ° T4`Z�U _ M P SXÁ
c S�F V1I O V1I S:Ó^T�O�J OAÔ:Z1F4F�H H O M V^W M P O�P Q RO�S�H F â O4P S:J J F�P I O�Ó^S�À O�P M _ M I O&WXS:J�WXF dXFAH O U1F�J<Ô:Z1F�Ó1T^J F�Ú
P M H O�[
F V1I F<V1F�H H F<[
S:[
F V1I S:Ó�I S�WXS:H.S:HbT�O�J I M P M T�O V1I FNI M dXF�J O�[}S�T^S:J I ZXV M W1O&WXF4WXF<S&U1H F�J d1O�JbO
M WXF M O.O V1I F�J M S:J1V1S ³ ± ± µ ± » ° ºX» ° Á:ÄqS&U1H F�J d1O�P Q RO�SNWXF�H H O M WXF M ObT^S:J1P O&W1ObT�O�J I M P M T�O V1I F�WXF T^F V^WXF�WXS
I F�[6T^SNV1F�P F�H H�`O�J M S<T�O�J O.Ô:Z1F<O�J:`F T _ M P O<WXS ³ ± ± µ ± » ° ºX» ° H F â O.O�P I Z^O _ M Õ O&W1O�Á
È�[�O�H S _ Z1P Q RO�SuT�O�J O�F�H I F^T^J S&U _ F�[�O;WXF�P S:J J F�Ó V^O�I Z1J O _ [
F V1I F�Ó W1O�Z1I M _ M Õ O�P Q RO�S�WXF�Z1[ ãN¸ º�µ » ¸ ²

WXFbF _ O�H I M P M W1O&WXF.I F�[6T^S:J O _ O�H H S:P M O&WXS�O�S ³ ± ± µ ± » ° ºX» ° Ô:Z1FbO T^J F�H F V1I O M WXF M O�H�V1S<F�H T�O�P Q S.T4`Z�U _ M P S
D F�Ó T^F _ O.[
F�H [�O�J O Õ RO�S:Ó�O�S ³ ± ± µ ± » ° ºX» ° Ô:Z1F.O T^J F�H F V1I O�P _ O�J M ã P O�P Q RS:F�H K Á
Ä>Ô:Z1F�H I RO�S
O�H H S:P M O&W1O4O�SAT^J S&U _ F�[�O�W1O M [6T^S:H H M U M _ M W1O&WXF6WXS
H M H I F�[�O4O�P I Z^O _ M Õ O�J�I S�W1O�H

O�HNJ:`F T _ M P O�H4WXF6S&U:â F�P I S:H<T4`Z�U _ M P S:HG`FA[�O M H�P S:[6T _ F�Ö:O�Á c O6S:P S:J J�×F V1P M O6WXF6Z1[�O6W M H À ZXV1P Q RO�S
WXS�H M H I F�[�O�Ó�S:H;T�O�J I M P M T�O V1I F�HuS&U1H F�J d1O�[>Z1[ ãN¸ º�µ » ¸ ² WXF<W M H À ZXV1P Q RO�S�O�H H S:P M O&WXSAO�S ³ ± ± µ ± » ° ºX» °
T4`Z�U _ M P S�Ô:Z1F�Ó;WXF T^F V^WXF V^WXS�W1OAÀ O�H F6WXS
T^J S:P F�H H S�WXF6WXF�P M H�RO�S:Ó^T^S�WXFAH F�J<S�Ô:Z1FAO T^J F�H F V1I O
M WXF M O�H Ó1P _ O�J M ã P O�P Q RS:F�H ÓXO�P F M I ONdXS:I S:H.S:ZGO T^J F�H F V1I ONP S:[
F V1I `O�J M S:H ã V^O M H Á \ H I O�H M I Z^O�P Q RO�S4T^S�WXF
\ ó ô õ ö ÷ ó ó ø ùú û ý�õ ý�õ ý�õ
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H F�J^d M H Z^O _ M Õ O&W1O.V^O.Â M Y�Z1J O x Á e �:Á

Â M Y�Z1J O x Á e �:Ø I ¸ º�µ » ¸ ² WXF<W M H À ZXV1P Q RO�S
þmS&U:â F�P I M dXSNWXS ãN¸ º�µ » ¸ ² WXFbW M H À ZXV1P Q RO�S6`F�V1S:I M ã P O�J1S:H^Z1I M _ M Õ O&WXS:J F�HuW1OuS:P S:J J�×F V1P M ObWXFuZ1[�O

W M H À ZXV1P Q RO�SAV1S
H M H I F�[�O�Ó1T^J F�I F V^WXF V^WXS:Ú H F�V1S6F V1I O V1I S�Ô:Z1F4F�H I F�H.P S�V1I M V1Z1F�[
Ó^I O V1I S�Ô:Z^O V1I S
T^S:H H `Þ dXF _ Ó:O�HuH Z^O�HuO�P I M d M W1O&WXF�H Á
¿ O�J O�WXF�I F�J [ M V^O�JuObT^S:H H M U M _ M W1O&WXF�WXF�[�O V1I F�J�S:H�T�O�J I M P M T�O V1I F�HbO�P I M dXS:H Ó�P S�V1H M WXF�J O�[
Ú H F

WXZ^O�HuH M I Z^O�P Q RS:F�HbW M H I M V1I O�H Ø

] �}·&µ ± � å�º�¼½&¾³ ¸
·Cå�² ³]å
ã�¼ å�² » ¸gä:° ² ÂÃ ¸ ·&¸
·&°A» ° ã�ä:¸ Á�± ° º�·&¸6² ° ± ¸ ´ æ&µ ·�³�³ ºX» ° ±A·&°�¸ � ³ ¼ µ ´ µ » ³ ·&¸ ²
» ² ³ º:± µ » ³ ²^·&° � ³ ± ° Á
c F�H I ObH M I Z^O�P Q RO�S:Ó&WXF�I F�J [ M V^O�Ú H F�Ô:Z1FuI S�WXS:H;S:H^T�O�J I M P M T�O V1I F�H�T^S�WXF�[áP S�V1I M V1Z^O�J;O�H�H Z^O�H
O�P I M d M W1O&WXF�H Á^þ.UXd M O�[
F V1I F�Ó�O T^F V^O�H;S:H;T�O�J I M P M T�O V1I F�H�Ô:Z1F�I ×F�[*S�À O�P M _ M I O&WXS:JbO�P F�H H `Þ dXF _
D V^O.H Z^O<T�O�J I M P Q RO�S:K1T^S�WXF�['S&U1H F�J d1O�JuÔ:Z1F�Ó�T^S:JuF�Ö�F�[6T _ S:Ó�V^O<À O�H F<WXF�O T^J F�H F V1I O�P Q RO�SAWXF
M WXF M O�H Ó�SNÀ O�P M _ M I O&WXS:J;I J O V1H À F�J FbF�H H O�H M WXF M O�H;T�O�J O�SNF�H T�O�P Q S<T4`Z�U _ M P SXÁXþNH�T�O�J I M P M T�O V1I F�H
Ô:Z1F�Ó:I F�[6T^S:J O�J M O�[
F V1I F�Ó:V;RO�S4I ×F�[}SAÀ O�P M _ M I O&WXS:J.O�P F�H H `Þ dXF _ Ó�T^S�WXF�[}P S�V1I M V1Z^O�JbP S:[�O�H
H Z^O�HbO�P I M d M W1O&WXF�HbT^J M d1O&W1O�H Ó�d&Á Y1Á1Y�F�J O�J M WXF M O�H Û&V;RO�SNT^S�WXF V^WXS:Ó&V1S�F V1I O V1I SNT^J S:P F&WXF�JuO
O�P I M d M W1O&WXF�HbT4`Z�U _ M P O�H Ó�T^S M HuF�H I O�HuJ F&Ô:Z1F�J F�[>À O�P M _ M I O�P Q RO�SXÁ
\ H I O.F�H I J O�I `F�Y M O.À ZXV^W1O�[
F V1I O�Ú H FbV1S<T^J F�H H ZXT^S:H I S4WXF<Ô:Z1F<O.W M H À ZXV1P Q RO�S�WXZ1J O.Z1[>P Z1J I S
T^F�J `Þ S�WXS�WXFbI F�[6T^S:Ó T^F _ S�Ô:Z1F�O M [6T^S:H H M U M _ M W1O&W1FNWXF�O _ Y�ZXV1H�T�O�J I M P M T�O V1I F�H�T^J S:H H F�Y�Z M Ú
J F�[*O�P I M d M W1O&WXF�HbT4`Z�U _ M P O�HuV;RO�SG`F M V M U M WXS:J ONWXS:HuS&U:â F�P I M dXS:HuT^J F�I F V^W M WXS:HuT^F _ O.I `F�P V M P O
WXF.À O�P M _ M I O�P Q RO�SXÁ
ÂXO�P FuO�S.P F V.`O�J M S<O&Ô:Z M O T^J F�H F V1I O&WXS:Ó Ô:Z^O V^WXSNOuW M H À ZXV1P Q RO�S6`F;J F�H S _ d M W1OuT^F _ S.H M H I F�[�O�Ó S:H
T�O�J I M P M T�O V1I F�H1Ô:Z1F^T^F�J WXF�J O�[!S�O�P F�H H S�O�SbÀ O�P M _ M I O&WXS:J:T�O�H H O�[�O�S&U1H F�J d1O�J�Z1[!P S�V:â ZXV1I S
WXF�S&U:â F�P I S:H�V1S
F�H T�O�P Q SAT4`Z�U _ M P S�Ô:Z1F4O V1I F�J M S:J [
F V1I FNV;RO�S6I M dXF�J O�[ÙS�T^S:J I ZXV M W1O&WXFAWXF
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S&U1H F�J d1O�J�O�I J O d�`F�HNWXS ³ ± ± µ ± » ° ºX» ° T4`Z�U _ M P SXÁ \ H I F�HNS&U:â F�P I S:H.À S:J O�[ÙO T^F V^O�H.S&U1H F�J d1O&WXS:H
T^F _ S:H;T�O�J I M P M T�O V1I F�H�Ô:Z1F�T^F�J [�O V1F�P F�J O�[>P S:['O�P F�H H S4O�S�À O�P M _ M I O&WXS:J Á ¿ S:J;F�H I O.J O Õ RO�S:Ó
F;T�O�J OuP ]^O�[�O�J1ObO�I F V1P Q RO�S�T�O�J O;F�H I FbÀ O�P I S:Ó H Z1J Y�F�Ó ObP O&W1O;T�O�J I M P M T�O V1I F�Ô:Z1FuJ F�H I O U1F _ F�P F
S�O�P F�H H S4O�SNÀ O�P M _ M I O&WXS:J Ó�Z1[ ãN¸ º�µ » ¸ ² Y�F V.`F�J M P S�Ô:Z1F M V^W M P ONÔ:Z^O M H;S:H ² ° � µ ± » ¸ ± T^J F�H F V1I F�H
V1S�F�H T�O�P Q S�T4`Z�U _ M P SmÔ:Z1F6F�H I FAV;RO�S�I F dXF
S�T^S:J I ZXV M W1O&WXF�WXF
S&U1H F�J d1O�J Á \ H I F
[
S�V M I S:J
T^S�WXF.H F�J�S&U1H F�J d1O&WXS<V^O.Â M Y�Z1J O x Á e f:Á

Â M Y�Z1J O x Á e f:ØSK;F�H I O U1F _ F�P F�J;S�O�P F�H H S4O�S�À O�P M _ M I O&WXS:J
^ �!·&µ ± � å�º�¼½&¾³ ¸�Â°�ä:² ¸ ´ ¸ º � ³ ·�³ Á�·&¸7Ä å�°;² ° ± åX´ » ³�Ä å�° Á�Ä å:³ º�·&¸�° ± » ³�Â°u² ° ± ¸ ´ æ&µ ·�³ ÁX¸1ä:² ¸ ¼ ° ± ± ¸?�;Â³.º;¾³ ¸
± °�° º�¼ ¸ ºX» ² ³�º:³�ãN° ± ã<³ � ³ ± °�° ã©Ä å�°1³�·&µ ± � å�º�¼½�¾³ ¸;± å�² � µ å Á
c F�H I O<H M I Z^O�P Q RO�S�V;RO�S�T^S�WXF<H F�J;Z1I M _ M Õ O&W1O4O<F�H I J O�I `F�Y M ONWXS4P O�H SAO V1I F�J M S:J Á c O.dXF�J W1O&WXF�Ó
O�H�O�P I M d M W1O&WXF�H M V^W M d M WXZ^O M HNWXS:HbT�O�J I M P M T�O V1I F�H.Ô:Z1F<T^F�J WXF�J O�['O�P F�H H S6O�S4À O�P M _ M I O&WXS:J Ó
H F V^WXS
T^S:H H `Þ dXF M H Ó ã P O�[�T^F�J W M W1O�H Ó1T^S M H Ó;Ô:Z^O V^WXS
S:HNZ1I M _ M Õ O&WXS:J F�HNd;×F�[�OAW M H À ZXV1P Q RO�S
J F�H S _ d M W1O�Ó�S�T^J S:P F�H H SAWXFNWXF�P M H�RO�SNâ `O.H F<F V1P S�V1I J O�V1Z1[�O<À O�H F.F�[}Ô:Z1F�V;RO�Sm`F.T^S:H H `Þ dXF _
P S _ S:P O�JNV1SGF�H T�O�P Q S�T4`Z�U _ M P SGS�T^J S�WXZ1I SmW1O�H4H Z^O�HAO�P I M d M W1O&WXF�H M V^W M d M WXZ^O M H�Á c F�H I O
H M I Z^O�P Q RO�S:Ó^WXF�I F�J [ M V^O�Ú H F4Ô:Z1F4S:H.T�O�J I M P M T�O V1I F�H.T^S�WXF�[ÙJ F�I S:J V^O�J.O�SAT^J S:P F�H H S�WXFAWXF�Ú
P M H�RO�S.F�[�Y�J ZXT^Sb[�O�HXT^F�J WXF�[�SbT^J S�WXZ1I S<W1O�H�O�P I M d M W1O&WXF�H M V^W M d M WXZ^O M HuÔ:Z1F;F�Ö�F�J P F�J O�[
V1SNT^F�J `Þ S�WXS�F�[*Ô:Z1FbV;RO�S�I M VX]^O�['O�P F�H H S4O�SNÀ O�P M _ M I O&WXS:J Á

�1Q � ( 	 � 
�� ��� �� �
Ä�P S�V1P J F�I M Õ O�P Q RO�S4W1O�HbI `F�P V M P O�H ¯ ° ã�ä:° ± » ³ ·&°u·&° _ ·&° µ ³ ± F Ä/� ¯ T^F�J [ M I FNO ã J [�O�J;Ô:Z1F.S4H M H I F�[�O
T^J S�T^S:H I SbH ZXT^S:J I O�Ó�WXF�À S:J [�O�Y�F V.`F�J M P O�Ó O�F�H I J Z1I Z1J O�P Q RO�S�WXS:H�T^J S:P F�H H S:H1WXF;WXF�P M H&RO�SbF�[!Y�J ZXT^SXÁ
¿ O�J O�F�H I O;O ã J [�O�P Q RO�SbP S�V1I J M U1Z1F�[
Ó F�[qT�O�J I M P Z _ O�J Ó S:HXJ F�H Z _ I O&WXS:HXS&U1I M WXS:HXP S:[�O�I `F�P V M P O Ä/� ¯ Á
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\ H I O
I `F�P V M P O�J F&Ô:Z1F�JNÀ O�H F�H4WXF6T^J S:P Z1J O�D O T^J F�H F V1I O�P Q RO�S:K.WXF M WXF M O�H Ó�P S�V1À J S�V1I O�P Q RO�SGP J M O�I M d1O
D W M H P Z1H H�RO�SNW1O�H M WXF M O�H K�F;F�H I J Z1I Z1J O�P Q RO�S.H M H I F�[q`O�I M P O<D dXS:I O�P Q RO�S:K Ó S:Z4H F â O�Ó F�H I OuI `F�P V M P O�O U1J O V1Y�F
I S�W1O�HbO�HuP _ O�H H F�HbWXF.À O�P M _ M I O�P Q RO�S4WXFbT^J S:P F�H H S:HbWXF<WXF�P M H�RO�S4F�[>Y�J ZXT^SXÁ
\ H I F�H ZXT^S:J I F�Y�F V.`F�J M P SuT^S�WXF�H F�JXO V^O _ M H O&WXSbF�[�WXS M H�T _ O V1S:HXP S:[6T _ F�[
F V1I O�J F�H Á c SuT _ O V1S

W1O<P S�V1P F T^P Q RO�S:Ó�S:HuT^J S:P F�H H S:HbH�RO�S�F�H I J Z1I Z1J O&WXS:HbP S:[>U^O�H FbV1S4À O�P M _ M I O&WXS:JbF�V1S:HuT�O&WXJ�RS:F�HbWXF
M V1I F�J O�P P Q RO�S ä:² µ æ�³ ·&¸<_Oä�ÂåX¹ ´ µ ¼ ¸ F ·Cå�² ³ ·&¸ å�² ¸T_�» ² ³ º:± µ »�Â¸ ² µ ¸ ÁuþNHbT�O&WXJ�RS:F�H�WXF M V1I F�J O�P P Q RO�SAO�H H Z1Ú
[
F�[>S<T�O T^F _ À ZXV^W1O�[
F V1I O _ WXF�I J O V1H T^S:J I O�J1T�O�J O�SNP S�V1I F�Ö�I S�P S:[6T^Z1I O�P M S�V^O _ O�H;F�H I J Z1I Z1J O�H
Z1I M _ M Õ O&W1O�H�T^F _ S:H M V^W M d^`Þ WXZ1S:H�V^O�H M V1I F�J O�P P Q RS:F�HbÀ O�P F�Ú O�Ú À O�P F�Á c S�T _ O V1SAW1O<P S�V1P J F�I M Õ O�P Q RO�S:Ó�S:H
T^J S:P F�H H S:H�H�RO�S6F�H I J Z1I Z1J O&WXS:HbT^F _ SAH M H I F�[�ONT^F�J P S:J J F V^WXS4Z1[�O _ M H I O4WXF�À O�H F�H Ó�Ô:Z1F�Ó:T^S:JbH Z^O
dXF Õ Ó P S�V1I `F�[!Z1[�O _ M H I ObWXF�S&U:â F�P I S:H1F ° ± » µ ´ ¸ ± Ô:Z1F�P S�V ã Y�Z1J O�[)O�H ¼ ¸ º�° �^¾¸ ° ± Ô:Z1F�S:H1Z1I M _ M Õ O&WXS:J F�H
T^S�WXF�[*F�H I O U1F _ F�P F�J Á�ÆXRO�S4O�H ¼ ¸ º�° �^¾¸ ° ± Ô:Z1F.O�H H Z1[
F�[>SNT�O T^F _ À ZXV^W1O�[
F V1I O _ WXF.H ZXT^S:J I O�J Ó&WXF
À S:J [�ObY�F V.`F�J M P O�Ó&ObF�H I J Z1I Z1J O�P Q RO�SNWXS:H�T^J S:P F�H H S:HuWXF.WXF�P M H�RO�S�F�[áY�J ZXT^S�â.Z1[*WXS:H;S&U:â F�P I M dXS:H
Ô:Z1F�À S:J O�[ M V M P M O _ [
F V1I F.T^J S�T^S:H I S:H Á
È�[�OAT^F�J H T^F�P I M d1O6V;RO�SGF�Ö&T _ S:J O&W1O6V1F�H I O
I F�H Fq`F�O
WXF
S:H4T�O&WXJ�RS:F�H�P S�V1H I M I Z M J F�[ÒZ1[�O

_ M V1Y�Z^O�Y�F�[óWXF�F�H T^F�P M ã P O�P Q RO�S©W1O M V1I F�J O�P P Q RO�S�F�[�Y�J ZXT^SXÁáÈ�[ÒO�H T^F�P I S©Ô:Z1F M Y�Z^O _ [
F V1I F
H F6T^F�J H T^F�P I M d1O
P S:[
SGI J O U^O _ ]1SGÀ Z1I Z1J S)`F�O�O V.`O _ M H F�WXF6T^J S:P F�H H S:H6WXF�WXF�P M H�RO�SmF�[ Y�J ZXT^S
V;RO�S6H ZXT^S:J I O&WXS:H<P S:[6T^Z1I O�P M S�V^O _ [
F V1I F�Ó1T^J S:P Z1J O V^WXS
O�S:P S:J J�×F V1P M O4WXF�S:Z1I J S:H�T�O&WXJ�RS:F�H<WXF
M V1I F�J O�P P Q RO�S4Ô:Z1FbT^S:H H O�[*H F�J�I J O V1H T^S:H I S:H;T�O�J O�S�Æ�Æ�Å L Ã�Á
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c F�H I F�P O T;`Þ I Z _ S�À S M O T^J F�H F V1I O&WXSNSNP S:[6T^S�V1F V1I F.WXF�À O�P M _ M I O�P Q RO�S�WXFbT^J S:P F�H H S:HuWXF.WXF�P M H�RO�S�WXF
Z1[*Æ�Æ�Å L Ã�Á \ H I F<P S:[6T^S�V1F V1I FNWXF ã V1F.S&U:â F�P I S:H Ó:WXF V1S:[ M V^O&WXS:H ° ± » µ ´ ¸ ± Ó�Ô:Z1F�Ó:O�Y�J F�YXO&WXS:HbO�S:H
S&U:â F�P I S:H;WXS<I M T^S ² ° � µ ± » ¸ F ³ ± ± µ ± » ° ºX» ° WXF ã V M WXS:H�T^F _ S<P S:[6T^S�V1F V1I F�WXFbH ZXT^S:J I F�WXF M V1I F�J O�P P Q RO�S:Ó
T^F�J [ M I F�[ÙF�H I J Z1I Z1J O�JbF�[ÙÀ O�H F�H.S:H.T^J S:P F�H H S:HNWXFAWXF�P M H�RO�SXÁAþ>P S:[6T^S�V1F V1I FAWXF4À O�P M _ M I O�P Q RO�S
WXFAT^J S:P F�H H S:HAWXF ã V1F6Z1[�S:Z1I J SGS&U:â F�P I S:ÓuWXF V1S:[ M V^O&WXS�� ³ ± ° ³ ·&¸ ² Ó�Ô:Z1F6H ZXT^S:J I O6F6P S�V1I J S _ O
SGÀ O�H F&O�[
F V1I SGWXS:H�T^J S:P F�H H S:H Áqþ£� ³ ± ° ³ ·&¸ ² Ó;U^O�H F M O�Ú H F6F�[ F�H T^F�P M ã P O�P Q RS:F�HAWXF
I `F�P V M P O�HAWXF
À O�P M _ M I O�P Q RO�S<FuJ F&Ô:Z1F�J1O M V1I F�J dXF V1P Q RO�S<WXFuZ1[áÀ O�P M _ M I O&WXS:J^]1Z1[�O V1SXÁ:Â�S M O T^J F�H F V1I O&WXS.S<[q`F�I S�WXS
WXF.F�H T^F�P M ã P O�P Q RO�S<V1S�H M H I F�[�O<WXF.I `F�P V M P O�H�WXF�À O�P M _ M I O�P Q RO�SXÁXÂ�S:J O�[*O T^J F�H F V1I O&WXS:HuF�[*WXF�I O _ ]1F
WXS M H�F�Ö�F�[6T _ S:H�WXFAI `F�P V M P O�H�J F&O _ M Õ O&W1O�H�P S:[�S�H M H I F�[�O4T^J S�T^S:H I SXØ ¯ ° ã�ä:° ± » ³ ·&°N·&° _ ·&° µ ³ ± F
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Ä ¸ ãNµ º:³�´ � ² ¸ åiä�¯ ° ¼ ��º�µ Ä å�° ÁAÂ M V^O _ [
F V1I F�Ó1À S M P S _ S:P O&WXS�F�[ÙWXF�H I O&Ô:Z1FAÔ:Z1F4O�H ¼ ¸ º�° �^¾¸ ° ± F�S:H
T�O&WXJ�RS:F�H;WXF M V1I F�J O�P P Q RO�S<P S�V1I J M U1Z1F�[)T�O�J OuH ZXT^S:J I O�J Ó&WXFbÀ S:J [�OuY�F V.`F�J M P O�Ó�ObF�H I J Z1I Z1J O�P Q RO�SNWXS:H
T^J S:P F�H H S:HbWXF<WXF�P M H�RO�S�F�[*Y�J ZXT^SXÁ

� � ��� �
Ä*J F&O _ M Õ O�P Q RO�S�W1OAI `F�P V M P O Ä/� ¯ F V1P S�V1I J O�Ú H F4WXS:P Z1[
F V1I O&W1OAV1S:HNO�J I M Y�S:HuD�Æ�I J Z1P I Z1J M V1Y \1_ F�Ú
[
F V1I H�À S:J^Ã<J S:ZXTAÅ V1I F�J O�P I M S�V6E�Ó ¿ Á ÄNV1I ZXV1F�H�F c Á Ã<Z M [�O�J RO�F�H Ó �:° ¼ ¸ º�·���¸ º � ° ² ° º�¼ °�¸ º���¸ º�¼ å�² °
² ° ºX»�"1º � µ º�° ° ² µ º � Áµ�u° ± ° ³ ² ¼ ��³ º�·.��äCä�´ µ ¼ ³�» µ ¸ º:±�� ��" 
�a�
 Ó�ÇGO�H ] M V1Y�I S�V1Ó L abÓ1Ä�Y�S:H I SGWXF�e f&f x Û
F!D c Ã<Ç�S:S _ Ú \ Ö&T _ S:J M V1YqEGF�P ]^O V M H [
H
S:ÀNÆ�ZXT1T^S:J INI S©Å V1I F�J O�P I M d M I ì M V�I ]1FGÃ<J S:ZXT ¿ J S:Ú
P F�H H E�Ó ¿ Á ÄNV1I ZXV1F�HbF c Á&Ã<Z M [�O�J RO�F�H Ó � b ¯�"��=° � _ ¯���� _ ºX» ° ² º:³�» µ ¸ º:³�´ ` ¸ ² è ± ��¸ äA¸ º � ² ¸ åiä�çb³ ² °
� ��� _ ` � � 
�a�
 Ó^É M H U1S�O�Ó;Æ�F�I F�[AU1J S�WXF�e f&f x Á \ H I F6I J O U^O _ ]1S�À S M T�O�J P M O _ [
F V1I FAJ F&O _ M Õ O&WXS�V1S
×O�[AU M I SAWXS�T^J S�â F�P I S ������!�"���¯
��� Á \ [*T�O�J I M P Z _ O�J Ó:À S:J O�[*J F&O _ M Õ O&W1O�HbI J�×F�HbWXF�[
S�V1H I J O�P Q RS:F�H
T4`Z�U _ M P O�H6WXSmH M H I F�[�O�WXF�H P J M I SGV1F�H I F
P O T;`Þ I Z _ SXØmD e K.O
I `F�P V M P O Ä/� ¯ À S M WXF�[
S�V1H I J O&W1O
V^O
Æ�F�Y�ZXV^W1O�K;F d M H�RO�S�WXS ¿ J S�â F�P I S ������!�"���¯
��� Ó�e Ü&Ú e ±AWXF�� Z _ ]1S�WXFAe f&f x Ó1F�[�É M H U1S�O�Û;D Ü&K;O
[
F�H [�O<I `F�P V M P ONÀ S M WXF.V1S�dXS6O T^J F�H F V1I O&W1O.V1S ¿ J M [
F M J SAÆ�F�[ M V.`O�J M S4Å V1I F�J V^O�P M S�V^O _�� b ¯�"��=°
� _ ¯���� H S&U1J F;Ç:J O U^O _ ]1SbabS:S�T^F�J O�I M dXS�D aBK;Å ÇqÃNî f x K Ó e �&Ú Ü�§uWXFuÆ�F�I F�[AU1J S.WXFbe f&f x Ó F�[)É M H U1S�O�Û
D à&KXÄ�I `F�P V M P O ¯ ° ã�ä:° ± » ³ ·&°u·&° _ ·&° µ ³ ± À S M WXF�[
S�V1H I J O&W1O.V^O<Ç�F�J P F M J O�K;F d M H�RO�SAWXS ¿ J S�â F�P I S ����°
��!�"���¯
��� Ó�e Ú Ü.WXF.Â�F dXF�J F M J S�WXFNe f&f&g&Ó&F�[>EmO&WXJ M W^Á
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\ H I F6P O T;`Þ I Z _ SGP S:[6T _ F�I O
O6O T^J F�H F V1I O�P Q RO�SGWXS�P S�V:â ZXV1I SGWXF6I J�×F�HNP S:[6T^S�V1F V1I F�H4WXF6H ZXT^S:J I F
P S:[6T^Z1I O�P M S�V^O _ O
T^J S:P F�H H S:H
WXF M V1I F�J O�P P Q RO�SmF�WXF�P M H�RO�S�F�[ÒY�J ZXT^S:ÓbH F V^WXS�WXF&W M P O&WXS!O�S:H
O�H T^F�P I S:HAJ F _ O�P M S�V^O&WXS:HAP S:[�O�O�H H M [ M _ O�P Q RO�SGS:J YXO V M Õ O�P M S�V^O _ WXS:HAP S:[6T^S�V1F V1I F�HAWXF�H P J M I S:H
O V1I F�J M S:J [
F V1I F�Ø�H ZXT^S:J I F<WXF M V1I F�J O�P P Q RO�S�F�À O�P M _ M I O�P Q RO�S4WXF�T^J S:P F�H H S:H Á
\ [�T^J M [
F M J S _ Z1YXO�J Ó1T^J S�TbRS:F�Ú H F�Z1[ÙP S:[6T^S�V1F V1I F4P S:[6T^Z1I O�P M S�V^O _ Ô:Z1FAO T^S M F4S
À O�P M _ M Ú

I O&WXS:JbV^O�H F _ F�P P Q RO�S
W1O�H<I `F�P V M P O�HNWXF�À O�P M _ M I O�P Q RO�S6[�O M HNO T^J S�T^J M O&W1O�H�T�O�J O�P O&W1ONT^J S:P F�H H S
WXF
WXF�P M H�RO�S:Ó�I F V^WXSNF�[*O�I F V1P Q RO�SNS:H;À O�P I S:J F�H;S:J YXO V M Õ O�P M S�V^O M HbÔ:Z1F M V1Ý1Z1F V1P M O�[*S<T^J S:P F�H H SXÁ \ [
H F�Y�ZXV^WXS _ Z1YXO�J Ó�O T^J F�H F V1I O�Ú H F;Z1[�ObO�J Ô:Z M I F�P I Z1J ObWXF M V1I F�Y�J O�P Q RO�S<WXS.Æ�Æ�Å L ÃGP S:[áS:H^J F�H I O V1I F�H
P S:[6T^S�V1F V1I F�HbW1O�HuS:J YXO V M Õ O�P Q RS:F�H Á
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þ}WXF�H F VXdXS _ d M [
F V1I S�WXF
Ô:Z^O _ Ô:Z1F�JNH M H I F�[�O
P S:[6T^Z1I O�P M S�V^O _ Ô:Z1F6F VXdXS _ d1O�OAT�O�J I M P M T�O�P Q RO�S
]1Z1[�O V^ONV1SAH F�Z�À ZXV1P M S�V^O�[
F V1I S
O T^J F�H F V1I O�P S:[
S6J F&Ô:Z M H M I S
Z1[�O.U1S�O4O&W1O T^I O�P Q RO�S6F V1I J F�S
H M H I F�[�O�F�O�H4P O�J O�P I F�J `Þ H I M P O�H ÓbS&U:â F�P I M dXS:H4F�O T^I M W;RS:F�H M V^W M d M WXZ^O M H�WXS:HAH F�Z1H4Z1I M _ M Õ O&WXS:J F�H Á
\ H I F�J F&Ô:Z M H M I S©À S M ÓbV^O�I Z1J O _ [
F V1I F�Ó<O U1S:J W1O&WXSmV1S:H
WXS M H
P O T;`Þ I Z _ S:H
O V1I F�J M S:J F�H Á>Ç�S�W1O d M O�Ó
SmWXF�H F VXdXS _ d M [
F V1I S©WXF�Z1[ Æ�Æ�Å L Ã<Ó;Ô:Z1F�ÓuP S:[
SGd M [
S:H4V^O
Æ�F�P P Q RO�SGÜ:Á x ÓbF VXdXS _ dXF6V1SmH F�Z

e Ü&f
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À ZXV1P M S�V^O�[
F V1I S�W M dXF�J H S:HNÀ O�P I S:J F�H.S:J YXO V M Õ O�P M S�V^O M H Ó M V1I J S�WXZ Õ Z1[ÙJ F&Ô:Z M H M I S�O&W M P M S�V^O _ Ø�O
V1F�P F�H H M W1O&WXFbWXFbO�H H M [ M _ O�P Q RO�S<WXS�H M H I F�[�O;T^F _ O;S:J YXO V M Õ O�P Q RO�S.S�V^WXF;F�H I F;S�T^F�J O�Á�Ä©O�H H M [ M _ O�P Q RO�S
WXS�Æ�Æ�Å L Ã�T^F _ O.S:J YXO V M Õ O�P Q RO�S�W�`O.S:J M Y�F�['O.WXS M HbS&U:â F�P I M dXS:HuP S:[6T _ F�[
F V1I O�J F�H Ø
e&Á ��¸ ºX» ° �:» å:³�´ µ ¶ ³ ²^¸��
� _ � � ä�³ ² ³�¸;³ ã�¹ µ ° ºX» °�¸ ² � ³ º�µ ¶ ³ ¼ µ ¸ º:³�´ Á
L S6T^S�V1I S�WXF4d M H I O6WXF4Z1[�OAS:J YXO V M Õ O�P Q RO�S:Ó�O4I S:[�O&W1O6WXF6WXF�P M H�RO�S�WXF T^F V^WXF6WXS�P S�V1Ú
I F�Ö�I S�S:J YXO V M Õ O�P M S�V^O _ Ó�S:Z6H F â O�Ó:WXS:Hb[)`Z _ I M T _ S:H�À O�P I S:J F�HuF�H I J Z1I Z1J O M HuF<P S�V1I M V1Y�F V1P M O M H Ó
P S:[
SmS:H4Ý1Z1Ö�S:H6WXF M V1À S:J [�O�P Q RO�S:ÓuT^J S:P F&W M [
F V1I S:H Ó�S&U:â F�P I M dXS:H ÓbF�H I J O�I `F�Y M O�H ÓbI O�J F�À O�H Ó
P S:[6T^F�I ×F V1P M O�H�F�T�O�J I M P M T�O�P Q RO�S�WXS:H M V^W M d^`Þ WXZ1S:H4S:ZmY�J ZXT^S:H.V1F�H I F4T^J S:P F�H H SXÁ c F�P F�H Ú
H O�J M O�[
F V1I F�Ó�S4Æ�Æ�Å L ÃqV;RO�S4T^S�WXFNH F�JbW M H H S:P M O&WXS�WXF�H I F�H.À O�P I S:J F�H Ó�WXF dXF V^WXS4T^S:J I O V1I S
P S�V1I F�Ö�I Z^O _ M Õ O�J;S�H F�Z4T�O T^F _ À O�P F.O�S�O�[AU M F V1I F.S:J YXO V M Õ O�P M S�V^O _ Á

Ü:Á _ ºX» ° � ² ³ ²^¸��
� _ � � º:³ ±�ä�´ ³�» ³ � ¸ ² ã<³ ±;» ° ¼ º�¸ ´ Â¸ � µ ¼ ³ ±;·�³ ±;¸ ² � ³ º�µ ¶ ³ ¼½�¾¸ ° ± Á
þNH;H M H I F�[�O�HuS:J YXO V M Õ O�P M S�V^O M H Ó�F V1Y _ S&U^O V^WXS�Z1[�O�[
Z _ I M T _ M P M W1O&W1F�WXF�F�H I J Z1I Z1J O�H Ó T^F�H Ú
H S�O�H Ó:J F _ O�P Q RS:F�HbH S:P M O M H�F<O�P I M d M W1O&WXF�H ÓXJ F�P S:J J F�[
Ó â `O<O�P I Z^O _ [
F V1I F�Ó�ONW M dXF�J H O�HbI F�P V1S _ S:Ú
Y M O�HNP S:[6T^Z1I O�P M S�V^O M H Û;T^S:J.F�Ö�F�[6T _ S:Ó^H M H I F�[�O�H�WXF M V1À S:J [�O�P Q RO�S:Ó^P S:J J F M S�F _ F�P I J�`S�V M P S
S:Z1Ó [�O M H^J F�P F V1I F�[
F V1I F�Ó H M H I F�[�O�H�WXF;Ý1Z1Ö�S:H^WXFuI J O U^O _ ]1SXÁ�Ä M V1I F�Y�J O�P Q RO�S.WXF;Z1[�Æ�Æ�Å L Ã
V1Z1[�O�S:J YXO V M Õ O�P Q RO�SbT�O�H H O�Ó T^S:J I O V1I S:Ó T^F _ O M V1I F�Y�J O�P Q RO�S.WXF�H I F;H M H I F�[�O�Ó F�H T^F�P M ã P O�[
F V1I F
dXS _ I O&WXS�T�O�J OuO M V1I F�J O�P P Q RO�SbFuWXF�P M H�RO�S.F�[�Y�J ZXT^S:Ó P S:[�S:H1J F�H I O V1I F�H1H M H I F�[�O�H1Z1I M _ M Õ O&WXS:H
T^F _ O.S:J YXO V M Õ O�P Q RO�SAe Á

\ H I F�HbWXS M HbS&U:â F�P I M dXS:HuH�RO�S�O U1S:J W1O&WXS:HuF�[*H F�Y�Z M W1O�Á

ÿ1Q �  !� �
� �1R ���
� � 	�����
 ���� �'� �������
	�����
�	 � �
� �
þáH M H I F�[�O4O T^J F�H F V1I O&WXSAV1F�H I O�W M H H F�J I O�P Q RO�S6F�H I J Z1I Z1J ONS:H�T^J S:P F�H H S:H<WXF4WXF�P M H�RO�S6F�[�Y�J ZXT^S
WXF�O�P S:J WXSGP S:[�I `F�P V M P O�H6WXF�À O�P M _ M I O�P Q RO�SXÁ \ [�J F _ O�P Q RO�S ßO�F�H I J Z1I Z1J O�P Q RO�SmWXS:H4T^J S:P F�H H S:H Ó�S
H M H I F�[�O<WXF dXF�H F�J�P S�V1H M WXF�J O&WXSNV1F�Z1I J S:Ó�T^S M H;V;RO�S�O&W�dXS:YXObV1F VX]1Z1[�O�I `F�P V M P O.F�[áT�O�J I M P Z _ O�J Á
Ä�S M VXd�`F�H Ó�S
S&U:â F�P I M dXS�T^J F�I F V^W M WXSAf<P S�V1H M H I FAV^O M V1P S:J T^S:J O�P Q RO�S�WXFA[)`Z _ I M T _ O�H�I `F�P V M P O�H�WXF
g ó õ ô õ�ö ÷ ó ó ø ùú û
h õ i õj k�l m�÷�ô û n o ÷ p ó q n r û
s�ûCt&ú uAvw r m�x û
y õ
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À O�P M _ M I O�P Q RO�S.V1S<H M H I F�[�O�Ó M V1I F�Y�J O V^WXS M Y�Z^O _ [
F V1I Fb[
F�P O V M H [
S:H;Ô:Z1F;T^F�J [ M I F�[>O�S.À O�P M _ M I O&WXS:J
H F _ F�P P M S�V^O�J.F4P S:[AU M V^O�J<O�H.I `F�P V M P O�H�Ô:Z1F�À S:J F�[}T^S:J.F _ F�P S�V1H M WXF�J O&W1O�HN[�O M HNO T^J S�T^J M O&W1O�H
T�O�J O.O�J F�H S _ Z1P Q RO�S�WXF.P O&W1O�T^J S&U _ F�[�O�F�[áT�O�J I M P Z _ O�J Á
`\ Ó�T^S:J I O V1I S:ÓbO�I J O d�`F�H4WXF6Z1[�O6H F _ F�P P Q RO�S�P S:F�J F V1I F
WXF
I `F�P V M P O�H4Ô:Z1F6H F6I S:J V^O6T^S:H H `Þ dXF _

O&W1O T^I O�J�O<À ZXV1P M S�V^O _ M W1O&WXF4WXSAH M H I F�[�O4O�S4P S�V1I F�Ö�I SAS:J YXO V M Õ O�P M S�V^O _ Á�abS�V1H F&Ô:Z1F V1I F�[
F V1I F�Ó
F�H I ONI O�J F�À O<F VXdXS _ dXFNZ1[�O�O V.`O _ M H FNP S:[6T _ F�Ö:O�WXFN[)`Z _ I M T _ S:H<P J M I `F�J M S:H Ó1W M ã P Z _ I O V^WXS
S4T�O T^F _
WXS4À O�P M _ M I O&WXS:J Á ¿ J S�TbRS:F�Ú H FbV1F�H I O<I F�H F.Z1[*P S:[6T^S�V1F V1I F<P S:[6T^Z1I O�P M S�V^O _ Ô:Z1F<O T^S M F<S�À O�P M _ M Ú
I O&WXS:J;V^O<H F _ F�P P Q RO�SAO&WXF&Ô:Z^O&W1ONWXF<I `F�P V M P O�H.WXF<À O�P M _ M I O�P Q RO�SXÁ \ H I F<P S:[6T^S�V1F V1I F�Ó�WXF V1S:[ M V^O&WXS
¼ ¸ º:± åX´ » ¸ ² Ó�`F.WXF�H P J M I S4F�[>H F�Y�Z M W1O�Á

­9à á9à âäã7å��7ì9é�ë7ï D�2:9;C ?;5 B 2:0
Æ�F�Y�ZXV^WXS�Z1[�O.WXF ã V M P Q RO�S4O T^J F�H F V1I O&W1O�V^O�Æ�F�P P Q RO�S�Ü:Á x Ó�O.I S:[�O&W1O<WXF<WXF�P M H�RO�S4F�[>Y�J ZXT^S M [
Ú
T _ M P O�O<F�Ö M H I ×F V1P M O�WXFNZ1[ ä:² ¸ ¹ ´ ° ã<³ Ó�Z1[�O ± ¸ ´ å�¼½&¾³ ¸ F<Z1[�O » ³ ² ° � ³ Ô:Z1F<P S�V^WXZ Õ O�WXS4T^J S&U _ F�[�O
ßO<H S _ Z1P Q RO�SNT^J F�I F V^W M W1O�Á c F�H I ONP O&WXF M ONWXFNO�P S�V1I F�P M [
F V1I S:H Ó�S�T�O T^F _ WXS ¼ ¸ º:± åX´ » ¸ ² Ó M _ Z1H I J O&WXS
V^OAÂ M Y�Z1J OAg:Á e Ó�P S�V1H M H I F
F�[ÙT^J S�T^S:J<Z1[�OAS:Zm[�O M H�I `F�P V M P O�H4WXF6À O�P M _ M I O�P Q RO�S�P S�V1H M WXF�J O&W1O�H
O&WXF&Ô:Z^O&W1O�HNO�F�H I J Z1I Z1J O�J�S6T^J S:P F�H H S
WXFAWXF�P M H�RO�S:Ó1T�O T^F _ Ô:Z1F4WXF dXF4H F�J�F�Ö�F�P Z1I O&WXS6T^J F d M O�Ú
[
F V1I F ßO M V M P M O _ M Õ O�P Q RO�SAWXS4T^J S:P F�H H SXÁ c S:I F�Ú H F�Ô:Z1F<S ¼ ¸ º:± åX´ » ¸ ² V;RO�S4F d M I O�O.V1F�P F�H H M W1O&WXF�WXF
S
À O�P M _ M I O&WXS:J.H F _ F�P P M S�V^O�JNÔ:Z1F M V^W M d^`Þ WXZ1S:H4WXF dXF�[�T�O�J I M P M T�O�JbV1S6T^J S:P F�H H S
F4WXF�P S�VXdXS:P O�J
F�H H F�H M V^W M d^`Þ WXZ1S:H Ó�W1O V^WXS M V�`Þ P M SAO�S<T^J S:P F�H H S4WXF M V1I F�J O�P P Q RO�S�F.WXF�P M H�RO�S4F�[>Y�J ZXT^SXÁ
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Problema

Consultor

Inicialização
do processo

Processo

Solução

facilitador

participantes
          +
  facilitador

Tarefa

Proposta de
uma ou mais
técnicas de
facilitação

(selecciona a
técnica e os
participantes) 

facilitador

(fornece dados 
sobre o problema)

Â M Y�Z1J O�g:Á e&Ø ¿ O T^F _ WXS ¼ ¸ º:± åX´ » ¸ ²
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­9à á9à ß�¡�ï!ð@�7ï!í7ì9í7ç ì�,@ë7ï D�2:9;C ?;5 B 2:0
þ ¼ ¸ º:± åX´ » ¸ ² P O�J O�P I F�J M Õ O�Ú H FbT^F _ S:HuH F�Y�Z M V1I F�HuP S:[6T^S�V1F V1I F�H�D Â M Y�Z1J Obg:Á Ü&K Ø

Critérios

Entradas Saídas

Modelos

Classificação
do problema

(dados sobre o
problema)

(proposta de
técnicas de
facilitação)

Â M Y�Z1J O�g:Á Ü:ØXabS:[6T^S�V1F V1I F�HbWXS ¼ ¸ º:± åX´ » ¸ ²

z "1ºX» ² ³ ·�³ ± Á1Â�S:J V1F�P F�[*W1O&WXS:HbH S&U1J F.SNT^J S&U _ F�[�O�Á�Ä�HuF V1I J O&W1O�HuH�RO�S�S&U1I M W1O�H�O�I J O d�`F�HuWXF
T^F�J Y�ZXV1I O�H;J F&O _ M Õ O&W1O�HbO�S�À O�P M _ M I O&WXS:J Á

z ��² µ » Â° ² µ ¸ ± Á ¿ F�J [ M I F�[>P _ O�H H M ã P O�JuS<T^J S&U _ F�[�O<ObT�O�J I M J;W1O�HuF V1I J O&W1O�H;V1S ¼ ¸ º:± åX´ » ¸ ² Á
z I ¸ ·&° ´ ¸ ± Á L F�H P J F dXF�[ Y�F V1F�J M P O�[
F V1I F>S:H�T^J S:P F�H H S:HáWXF'WXF�P M H�RO�S:ÓqÀ S:J V1F�P F V^WXS
M V^W M P O�P Q RS:F�H�H S&U1J FAÔ:Z1F4I `F�P V M P O�H4WXFAÀ O�P M _ M I O�P Q RO�S�H�RO�S�[�O M H�O&WXF&Ô:Z^O&W1O�H<T�O�J OAO T _ M P O�J�O
P O&W1O.P _ O�H H F<WXF�T^J S&U _ F�[�O�Á

z ��³;ÂÃ ·�³ ± Á ¿ J S�T^S:H I O>WXF>Z1[�OáS:ZÙ[�O M H!I `F�P V M P O�H)WXFáÀ O�P M _ M I O�P Q RO�S:ÓmJ F�H Z _ I O V1I F�H�W1O
P S�V1À J S�V1I O�P Q RO�S4WXSNT^J S&U _ F�[�O�P S:[*S:H;[
S�WXF _ S:HbZ1I M _ M Õ O&WXS:HbT^F _ S ¼ ¸ º:± åX´ » ¸ ² Á

­9à á9à á�Ûºï!ë7ì9é ï�,�.7ç è é è H9å9ë7ï�,��7ì9é ï D�2:9;C ?;5 B 2:0
Ä M V1À S:J [�O�P Q RO�S
P S�V1I M W1O4V1S ¼ ¸ º:± åX´ » ¸ ² Ó1FAÔ:Z1F�S
I S:J V^O4P O T�O Õ WXF4À S:J V1F�P F�J M V^W M P O�P Q RS:F�H<H S&U1J F
Ô:Z1F�I `F�P V M P O�H�WXF�À O�P M _ M I O�P Q RO�S
WXF dXF�[ÙH F�J�H F _ F�P P M S�V^O&W1O�H<T�O�J O�P O&W1O�T^J S&U _ F�[�O�ÓXÀ S M U^O�H F&O&W1O
V1S:HuH F�Y�Z M V1I F�Hu[
S�WXF _ S:H {�Ø
| }�~ � ú ��û �*ú � � ÷ � ~ û � �0÷ � � ÷ � ��ú ö ÷ ó ó ø ùú û	ü õ ��õ
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� EGS�WXF _ SGP S�V1I M V1Y�F V1P M O _ W1O6I S:[�O&W1O
WXF
WXF�P M H�RO�SGF�[�Y�J ZXT^S�WXFAÇ1]1S:[6T^H S�V�FAÇ:Z^WXF V
D ³1Z1I _ F�J Ó:e f&f:e K Á

� a�O�J O�P I F�J M Õ O�P Q RO�S4WXFbT^J S:P F�H H S:HbWXF.À O�P M _ M I O�P Q RO�S4WXF7®�ë
O V1Y�F�É M V�D e f�� � K Á
� Ç M T^S _ S:Y M ONWXF�I O�J F�À O�H;F�[*Y�J ZXT^SNWXF.EGP Ã<J O�I ]
D E M I P ]1F _ _�¯ É^O�J H S�V1Ó�e f�� � K Á
� EGS�WXF _ S<P S�V1I M V1Y�F V1P M O _ W1O;T�O�J I M P M T�O�P Q RO�S.F�[�T^J S:P F�H H S:H�WXF�WXF�P M H�RO�SNWXF;ÿ�J S:S:[áF�[XF�I I S�V
D ÿ�J S:S:[ ¯ [XF�I I S�V1Ó�e f � à&Û ÿ�J S:S:[ ¯ � O�Y�S:Ó�e f����&K Á

� EGS�WXF _ S�W1O
P S:[6T^F�I ×F V1P M O
FAT�O�J I M P M T�O�P Q RO�SGF�[�T^J S:P F�H H S:HAWXF�WXF�P M H�RO�SGF�[ Y�J ZXT^S�WXF
Æ�I Z1[6T^À ° »�³�´ ­ D E M I P ]1F _ _�¯ É^O�J H S�V1Ó:e f�� � K Á
\ H I F�H�[
S�WXF _ S:H;À S:J O�[)H F _ F�P P M S�V^O&WXS:HbWXF d M WXS4OuÀ S:P O�J F�[)F�[>O�H T^F�P I S:H�P S:[6T _ F�[
F V1I O�J F�H

WXS:HuT^J S:P F�H H S:H�WXFNWXF�P M H�RO�S:Ó�SAÔ:Z1F�Ó�J F _ F�[AU1J F�Ú H F�Ó�T^F�J [ M I M Z
P O�J O�P I F�J M Õ O�J;F�H I F�HuT^J S:P F�H H S:H�WXS
T^S�V1I S4WXFbd M H I O.F�H I J Z1I Z1J O _ F�P S�V1I M V1Y�F V1P M O _ Á1þNHbW M dXF�J H S:HuP J M I `F�J M S:HbWXF ã V M WXS:HuT^S:J�F�H I F�H;[
S:Ú
WXF _ S:H Ó&O�H H M [)P S:[
S<O�H^P O�J O�P I F�J M Õ O�P Q RS:F�H�WXS:H^T^J S:P F�H H S:H�WXFbWXF�P M H�RO�S.T^S:JXF _ F�H1T^J S�T^S:J P M S�V^O&W1O�H Ó
H�RO�S4O T^J F�H F V1I O&WXS:H�V^O.Â M Y�Z1J O�g:Á à:Á

­9à á9à )��kì�,;ò;æ è ò ó�ôå9ïJï��7ì9æ å9ò;è ï!í7å9é�ë7ï D�2:9;C ?;5 B 2:0
þ ¼ ¸ º:± åX´ » ¸ ² F�À F�P I Z^O4Z1[�W M O�Y�S�V<`S:H I M P SmWXS6T^J S&U _ F�[�O4F�[�I J�×F�H.T�O�H H S:H�W M H I M V1I S:HAD ÄNV1I ZXV1F�H
° »:³�´ ­ Ó�e f&f x K Ø

��{ V�{ Z;{ I:£�>C< < K�I��uÔ�>
B >C9 = :
B 8 �i>C9 L M>CK�F 4>C< 8 9 >�7�K]��B K
9 :C< < K.7�:�7�:C9 8 < M>CK@� ¼ åX¹ ¸ �
\ H I F�T^J M [
F M J S6T�O�H H S6T^J S:P F&WXF ßO�P O�J O�P I F�J M Õ O�P Q RO�S�WXS6T^J S:P F�H H S�WXFAWXF�P M H�RO�S�ONT�O�J I M J<WXF4I J�×F�H
P J M I `F�J M S:H�U.`O�H M P S:H Ø

� �N° $bº�µ ¼½&¾³ ¸b·&¸�ä:² ¸ ¹ ´ ° ã<³ Ø�³1F�['WXF ã V M WXS4S:Z6[�O _ WXF ã V M WXSXÁ
� �N° $bº�µ ¼½&¾³ ¸b·�³u± ¸ ´ å�¼½�¾³ ¸ Ø�³1F�['WXF ã V M W1O<S:ZA[�O _ WXF ã V M W1O�Á
� �N° $bº�µ ¼½&¾³ ¸b·�³�» ³ ² ° � ³ ØXabS:[6T^Z1I O�P Q RO�S:Ó&H F _ F�P P Q RO�S:Ó�V1F�Y�S:P M O�P Q RO�S�S:Z M V1H T M J O�P Q RO�SXÁ
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Incerteza
sobre os fins

Incerteza
sobre os meios

Computação
Selecção
Negociação
Inspiração

Thompson e Tuden
TIPOS DE PROCESSOS

Confrontação criativa
Procura de ideias
Estruturação sistemática
Simulação

TIPOS DE TÉCNICAS DE 
FACILITAÇÃO

Definição do problema
Âmbito do  problema
Limite temporal
Treino dos participantes
Ferramentas a utilizar

Hwang e Lin

Cooperação
requerida

Experiência
requerida

Planear
Executar tarefas
Negociar desacordos
Seleccionar

TIPOS DE TAREFAS

McGrath

MODELOS CARACTERIZAÇÃOCRITÉRIOS

Tipo de problema

TIPOS DE PARTICIPAÇÃO

Qualidade da decisão
Criatividade ou originalidade
Espectro da decisão
Aceitação da decisão
Implicação nos subordinados
Possibilidade de conflitos

Vroom e
Yetton

Peritos
Colaboradores
Representantes políticos

Inquérito
Delphi
Nominal
Interactiva
Interactiva delegada

TIPOS DE COMPETÊNCIA

TIPOS DE INTERACÇÃO

Stumpf et al.Qualidade da decisão
Aceitação da decisão
Originalidade da decisão
Âmbito da decisão
Necessidade de  informação
Conflito

Face-a-face em todo o 
  processo
Face-a-face na fase de
  avaliação
Nominal

Â M Y�Z1J O�g:Á à:ØXEGS�WXF _ S:HbZ1I M _ M Õ O&WXS:HbT^F _ S ¼ ¸ º:± åX´ » ¸ ²
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Mal definido

Bem definido

Mal definida

Bem definida

Computação

Selecção

Negociação
�

Inspiração
�

SOLUÇÃO

PROBLEMA
TAREFA

Â M Y�Z1J O�g:Á ±�Ø�a�O�J O�P I F�J M Õ O�P Q RO�S<U.`O�H M P O<WXSNT^J S:P F�H H S�WXF<WXF�P M H�RO�S6D ¼ åX¹ ¸ K
\ H I ObP O�J O�P I F�J M Õ O�P Q RO�S�`FbS&U1I M W1O�O�I J O d�`F�H;WXF�W M dXF�J H O�H^T^F�J Y�ZXV1I O�H�F�À F�P I Z^O&W1O�H�O�S<À O�P M _ M I O&WXS:J

D d&Á Y1Á$D�SbT^J S&U _ F�[�O�T:H S _ Z1P Q RO�S�F V1P S�V1I J O�Ú H F^U1F�[)WXF ã V M WXS�� E�ÓjD V1F�P F�H H M I ObWXF M WXF M O�H M V1S�d1O&WXS:J O�H
T�O�J O�S�J F�H S _ dXF�J � E�Ó�F�I P�Á K ÁXÄ!P S:[AU M V^O�P Q RO�S�WXS:HbI J�×F�HuP J M I `F�J M S:HbO�P M [�O M V^W M P O&WXS:H.W�`O.S:J M Y�F�['O�S
¼ åX¹ ¸ O T^J F�H F V1I O&WXS�V^O<Â M Y�Z1J O.g:Á ±�Á�þ ¼ åX¹ ¸ T^F�J [ M I F<P _ O�H H M ã P O�JbS:HuT^J S:P F�H H S:H�WXFNWXF�P M H�RO�SAF�[
WXF Õ O�H H F M H�P _ O�H H F�H<W M À F�J F V1I F�H Ó�O<T�O�J I M JbW1O�H�J F�H T^S:H I O�H.WXSAÀ O�P M _ M I O&WXS:J.Ô:Z^O V1I S6O�S4T^J S&U _ F�[�O�Ó
H S _ Z1P Q RO�S�F�I O�J F�À O.Ô:Z1F _ F d1O<WXSNT^J S&U _ F�[�O ßO�H S _ Z1P Q RO�SXÁ
¿ O�J ObP O&W1O.Z1[�O�W1O�HbWXF Õ O�H H F M HuP _ O�H H F�HuWXF ã V M W1O�HuT^F _ S ¼ åX¹ ¸ Ó&S ¼ ¸ º:± åX´ » ¸ ² WXF dXF�H F�J�P O T�O Õ

WXFNT^J S�T�×S:JbZ1[�ONS:Z�[�O M H.I `F�P V M P O�H<WXF�À O�P M _ M I O�P Q RO�S
O&WXF&Ô:Z^O&W1O�H ßO�F�H I J Z1I Z1J O�P Q RO�S
WXS4T^J S:P F�H H S
WXF�WXF�P M H�RO�SXÁ�Ä©Â M Y�Z1J Oug:Á x O T^J F�H F V1I OuZ1[áP S�V:â ZXV1I SNWXFbI `F�P V M P O�H�âbT^J S�T^S:H I S.T^F _ SNO�Z1I S:J�â.Ô:Z1F
T^F�J [ M I F<P S&U1J M J;[ M V M [�O�[
F V1I F<I S�W1O�H�O�H�O _ I F�J V^O�I M d1O�H�WXS ¼ åX¹ ¸ Á c S4F V1I O V1I S:Ó ßO.[
F&W M W1O�Ô:Z1F
S:Z1I J O�H<I `F�P V M P O�HNWXFAÀ O�P M _ M I O�P Q RO�S
À S:J F�[�H F V^WXS M V1I F�Y�J O&W1O�H.V1S
H M H I F�[�O�Ó�WXF dXF4H F�J.F�À F�P I Z^O&WXS
Z1[}F�H I Z^WXS
WXSAH F�Z
T^S:H M P M S�V^O�[
F V1I S6V1S ¼ åX¹ ¸ Ó�[
F _ ]1S:J O V^WXS
WXF�H I ONÀ S:J [�O<S:H�T^J:`F�H I M [
S:H.WXS
¼ ¸ º:± åX´ » ¸ ² Á

��{ V�{ Z;{ X £�>C< < K X�� ��: ��6�> � :
6�= K�F�>C< :C>C7�K�6�K�@
B >
A]7�:1��>
B = 8 9 8 ��>C9 L M>CK
þ ¼ åX¹ ¸ Ó:P S:[
S�d M [
S:H Ó&T^F�J [ M I F<H F _ F�P P M S�V^O�JbO.P _ O�H H FNWXF<I `F�P V M P O�H�O&WXF&Ô:Z^O&W1ONO.Z1[>T^J S:P F�H H S
WXF�WXF�P M H�RO�SXÁ c SmP O�H S�W1O�P _ O�H H F�H F _ F�P P M S�V^O&W1O M V^W M P O�J4Z1[�Oá`ZXV M P O�I `F�P V M P O�Ó�O�I O�J F�À O
WXF
H F _ F�P P Q RO�SNWXS ¼ ¸ º:± åX´ » ¸ ² P S�V1H M WXF�J O�Ú H F�I F�J [ M V^O&W1O�Á c SNF V1I O V1I S:Ó M WXF&O _ [
F V1I F�Ó&F�H I O�P _ O�H H F.WXF dXF
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Tempestade
de ideias

SOLUÇÃOPROBLEMA

Mal
definido

Bem
definido

TAREFA

Selecção

Negociação

Inspiração

Computação

Mal definidaBem definida

Votação

NGT

NGT

DelphiDelphi

NGT

Inquérito

NGT

Delphi Delphi

Dealmaking Dealmaking

Dealmaking Dealmaking

Tempestade
de ideias

Tempestade
de ideias

Tempestade
de ideias

Inquérito

Â M Y�Z1J O�g:Á x ØXabS&U1F�J I Z1J O�[�`Þ V M [�O<WXF.I `F�P V M P O�H;T^F _ S ¼ åX¹ ¸ D J F�À F�J F V1P M O&W1O�H^V1SNÄNTb×F V^W M P F�Ä�K
M V^W M P O�J^W M dXF�J H O�H^I `F�P V M P O�H Ó H M I Z^O�P Q RO�S�F�[)Ô:Z1F;H F1â Z1H I M ã P OuZ1[�H F�Y�ZXV^WXSbT�O�H H S.WXFuJ F ã V^O�[
F V1I S
W1O4O V.`O _ M H F4WXSAT^J S&U _ F�[�O�Á c F�H I F�H F�Y�ZXV^WXSAT�O�H H S:ÓXS ¼ ¸ º:± åX´ » ¸ ² I F V1I O M WXF V1I M ã P O�J.S6Y�J O�Z�WXF
T�O�J I M P M T�O�P Q RO�S�WXS:HuF _ F�[
F V1I S:HbWXS�Y�J ZXT^SNO&WXF&Ô:Z^O&WXS ßO�J F�H S _ Z1P Q RO�S4WXS<T^J S&U _ F�[�O�Á�þNHuY�J O�Z1H;WXF
T�O�J I M P M T�O�P Q RO�SNP S�V1H M WXF�J O&WXS:HbH�RO�S�S:HuH F�Y�Z M V1I F�H Ø

� �N° ´ ä���µ Á�þNZ©H F â O�Ó;S:H4F _ F�[
F V1I S:HAWXSGY�J ZXT^SGWXF�H P S�VX]1F�P F�[�O
F�Ö M H I ×F V1P M O�WXS:H4S:Z1I J S:H
T�O�J I M P M T�O V1I F�H Á

� Ä ¸ ãNµ º:³�´ Á:þNH;F _ F�[
F V1I S:HuWXSNY�J ZXT^S.P S�VX]1F�P F�[>S:H�S:Z1I J S:H;F _ F�[
F V1I S:H;[�O�H^V;RO�S M V1I F�J O�P Ú
I Z^O�[*F V1I J F�H M Á
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�!_ ºX» ° ² ³ ¼ » µ æ&¸ Á�þNHuF _ F�[
F V1I S:HbWXS�Y�J ZXT^S.T^S�WXF�[ M V1I F�J O�P I Z^O�J;F V1I J F�H M Á
þ>J F ã V^O�[
F V1I S�W1OAO V.`O _ M H FAWXS
T^J S&U _ F�[�O�J F&Ô:Z1F�J.O4J F&O _ M Õ O�P Q RO�S�WXF4[�O M H.T^F�J Y�ZXV1I O�HNO�S

À O�P M _ M I O&WXS:J Á \ H I O�H.T^F�J Y�ZXV1I O�H.H�RO�S
WXF ã V M W1O�H<T^F _ S6[
S�WXF _ S�WXFNÿ�J S:S:[ÙFu[XF�I I S�V©D ÿ�J S:S:[ ¯
� O�Y�S:Ó�e f����&K<D d&Á Y1Á@D&O6H S _ Z1P Q RO�SmWXF dXF�H F�J�WXF�Y�J O V^WXF
Ô:Z^O _ M W1O&WXF�� E�Ó�D&O
H S _ Z1P Q RO�SmO T^J F�H F V1I O
M [6T _ M P O�P Q RS:F�H�V1F�YXO�I M d1O�H;T�O�J O�S:H;T�O�J I M P M T�O V1I F�H � E�Ó�F�I P�Á K Á
\ Ö�F�[6T _ M ã P O V^WXSNF�H I FuT�O�H H SNP S:[>ObP S&U1F�J I Z1J Ou[�`Þ V M [�O.WXS ¼ åX¹ ¸ Ó�O T^J F�H F V1I O&W1OuV^ObÂ M Y�Z1J O

g:Á x Ó^H F4S ¼ ¸ º:± åX´ » ¸ ² P O�J O�P I F�J M Õ O�J�Z1[�T^J S&U _ F�[�O4P S:[
S
H F V^WXS6U1F�[ÙWXF ã V M WXS:Ó�P S:[�H S _ Z1P Q RO�S
U1F�['WXF ã V M W1O�F<WXSAI M T^SAP S:[6T^Z1I O�P Q RO�S:Ó _ S:Y�S:Ó�V1S4T^J M [
F M J S�T�O�H H S:Ó�T^S�WXF.T^J S�T�×S:JbO�HbI `F�P V M P O�H
WXF _ º�Ä åCÂ° ² µ » ¸ � S:Z Ä ¸ ãNµ º:³�´ � ² ¸ åiä6¯ ° ¼ ��º�µ Ä å�° Á c SAH F�Y�ZXV^WXS4T�O�H H S:Ó:S ¼ ¸ º:± åX´ » ¸ ² F�À F�P I Z^O<[�O M H
T^F�J Y�ZXV1I O�H�O�S�À O�P M _ M I O&WXS:J Á�Æ�FAS�[
S�WXF _ S M V^W M P O�J�P S:[
S M WXF&O _ Z1[�OAT�O�J I M P M T�O�P Q RO�SGWXS�I M T^S
�N° ´ ä���µ Ó�F V1I RO�S4S ¼ ¸ º:± åX´ » ¸ ² H F _ F�P P M S�V^O�O<I `F�P V M P O�WXF _ º�Ä åCÂ° ² µ » ¸ Á�Æ�F M V^W M P O�JbZ1[�O.T�O�J I M P M T�O�P Q RO�S
WXS�I M T^SNV1S:[ M V^O _ Ó�F V1I RO�S�S ¼ ¸ º:± åX´ » ¸ ² H F _ F�P P M S�V^ONO�I `F�P V M P O Ä ¸ ãNµ º:³�´ � ² ¸ åiä4¯ ° ¼ ��º�µ Ä å�° Á
c S:I F�Ú H FmÔ:Z1F�V1SqP O�H S©F�Ö�F�[6T _ M ã P O&WXS:Ó�H FGS©[
S�WXF _ S M V^W M P O�J
Z1[�O�T�O�J I M P M T�O�P Q RO�SqWXS

I M T^S M V1I F�J O�P I M dXS:ÓbS ¼ ¸ º:± åX´ » ¸ ² V;RO�S�T^S�WXF
J F ã V^O�JNO
H F _ F�P P Q RO�SGW1O6T^J M [
F M J O6À O�H F�Ó�T^S M HAÔ:Z1F�J
O.I `F�P V M P O _ º�Ä åCÂ° ² µ » ¸ P S:[
SAO.I `F�P V M P O Ä ¸ ãNµ º:³�´ � ² ¸ åiäA¯ ° ¼ ��º�µ Ä å�° V;RO�S4H F<O&WXF&Ô:Z^O�[}O.F�H I F<I M T^S
WXF�T�O�J I M P M T�O�P Q RO�SXÁ

��{ V�{ Z;{ V:£�>C< < K�V � Ô�K � ��K
< 8 9 L M>CK�7�K�@
B A9��K
þ�S&U:â F�P I M dXS©WXS�I F�J P F M J SmT�O�H H Sá`F�O T^S M O�JASmÀ O�P M _ M I O&WXS:JAV^O�H F _ F�P P Q RO�S�WXF�F _ F�[
F V1I S:HAT�O�J O
T�O�J I M P M T�O�J F�['V1SAY�J ZXT^SXÁ \ H I O�I O�J F�À ObU^O�H F M O�Ú H F M Y�Z^O _ [
F V1I F<V1Z1[}P S�V:â ZXV1I S6WXF<T^F�J Y�ZXV1I O�H Ó
F�À F�P I Z^O&W1O�HbO�SNÀ O�P M _ M I O&WXS:J Ó�Ô:Z1FbT^F�J [ M I F�[*P O�J O�P I F�J M Õ O�J;O�P S:[6T^S:H M P Q RO�S M WXF&O _ WXS�Y�J ZXT^SNF�[�Ø

� Â^° ² µ » ¸ ± Á!Å V^W M d^`Þ WXZ1S:H
Ô:Z1F
P S�VX]1F�P F�[ F�[�T^J S:À ZXV^W M W1O&WXF�SmP S�V1I F�Ö�I SmWXSGT^J S&U _ F�[�O�Ó
H S _ Z1P Q RO�SNS:Z6I O�J F�À O�Á

� ��¸ ´ ³�¹ ¸ ² ³ ·&¸ ² ° ± Á1È�[�O�F&Ô:Z M T�O.WXF.I J O U^O _ ]1S�â `O�À O�[ M _ M O�J M Õ O&W1O<P S:[*I J O U^O _ ]1SNP S�V:â ZXV1I SXÁ
� �u° ä:² ° ± ° ºX» ³ ºX» ° ± Á c F�P F�H H M W1O&WXF4WXFNÀ S:J [�O�J;Z1[�O<F&Ô:Z M T�ONP S:['F _ F�[
F V1I S:H�J F T^J F�H F V1I O�I M Ú
dXS:HbWXF�d�`O�J M S:H M V1I F�J F�H H F�H;V^O�S:J YXO V M Õ O�P Q RO�SXÁ

� �	÷ � ó � � � ú���û�S
���÷ ��� � ó ÷ S õ
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\ H I FAI F�J P F M J S�T�O�H H S�WXF6W M O�Y�S�V<`S:H I M P SmWXS ¼ ¸ º:± åX´ » ¸ ² J F�P S:J J FAO�S�[
S�WXF _ SmWXFAÆ�I Z1[6T^À ° »
³�´ ­ D E M I P ]1F _ _�¯ É^O�J H S�V1Ó1e f�� � K1T�O�J ONONÀ S:J [
Z _ O�P Q RO�S6WXF<T^F�J Y�ZXV1I O�H.D d&Á Y1Á�D�F�Ö M H I F�[}P S�V1Ý M I S:H
V^ONS:J YXO V M Õ O�P Q RO�S
Ô:Z^O V1I S6O�SAT^J S&U _ F�[�ONF�[�Ô:Z1F�H I RO�S�� E�K Á.a�O U1F�O�S6À O�P M _ M I O&WXS:J.H F _ F�P P M S�V^O�J�F
P S�V1I O�P I O�J;S:H M V^W M d^`Þ WXZ1S:H.Ô:Z1F�H O�I M H À O Õ F�[*S<T^F�J ã1_ T^J S�T^S:H I SNT^F _ S ¼ ¸ º:± åX´ » ¸ ² Á

��{ V�{ Z;{ Z ��:C< A�G = >C7�K���6�>
G
þ!J F�H Z _ I O&WXS ã V^O _ WXS4W M O�Y�S�V<`S:H I M P SAF�À F�P I Z^O&WXS<T^F _ S ¼ ¸ º:± åX´ » ¸ ² `F�S�H F�Y�Z M V1I FND Â M Y�Z1J Obg:Á g&K Ø
e&ÁbÅ WXF V1I M ã P O�P Q RO�S�W1O4P _ O�H H FAWXS6T^J S&U _ F�[�O�T:H S _ Z1P Q RO�S�T:I `F�P V M P O�Ó�WXF�H P J M [ M V^O V^WXS�S:H.V1S:[
F�H
WXF.Z1[�O�S:Z6[�O M HuI `F�P V M P O�HbWXF.À O�P M _ M I O�P Q RO�S4O�H F�J F�[>Z1I M _ M Õ O&W1O�H Á

Ü:ÁbÅ WXF V1I M ã P O�P Q RO�S�WXS�Y�J O�ZmWXF4T�O�J I M P M T�O�P Q RO�S�WXS:H�F _ F�[
F V1I S:H�WXS�Y�J ZXT^S:Ó�WXF�H P J M [ M V^O V^WXS
Z1[>H Z�U1Ú P S�V:â ZXV1I SNT^J F�À F�J F V1P M O _ WXF�I `F�P V M P O�H�O�H F�J F�[>Z1I M _ M Õ O&W1O�H Á

à:ÁbÅ WXF V1I M ã P O�P Q RO�S4WXS�I M T^S4WXF.P S:[6T^S:H M P Q RO�S�WXS4Y�J ZXT^SXÁ

ÿ1Q � % �
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�
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c S
×O�[AU M I S4WXS:HuS&U:â F�P I M dXS:HbWXF�H I O.I F�H F�Ó&À S M F�Ö&T _ S:J O&WXS�Z1[>[
F�P O V M H [
S4WXF M V1I F�Y�J O�P Q RO�S�S:J YXO�Ú
V M Õ O�P M S�V^O _ WXS.Æ�Æ�Å L Ã<Ó F VXdXS _ dXF V^WXS.S:H^H M H I F�[�O�H�WXF;Ý1Z1Ö�S:H^WXF;I J O U^O _ ]1S�F;P S:J J F M S.F _ F�P I J�`S�V M P S
W1O<S:J YXO V M Õ O�P Q RO�SXÁ^þ M V1I F�J F�H H F.F�[ M V1I F�Y�J O�J;S�Æ�Æ�Å L ÃqP S:['S4H M H I F�[�ONWXF.Ý1Z1Ö�S:H�WXF<I J O U^O _ ]1S
J F�H Z _ I O6W1OAP S:[6T _ F�[
F V1I O�J M W1O&WXF6WXFAS&U:â F�P I M dXS:HNS:J YXO V M Õ O�P M S�V^O M H4WXS:H�WXS M HNI M T^S:H4WXF4H M H I F�Ú
[�O�H Á ¿ S:J�Z1[ _ O&WXS:Ó�S:H4Æ�Æ�Å L Ã'H�RO�SGÀ ZXV^W1O�[
F V1I O _ [
F V1I F�S:J M F V1I O&WXS:H4T�O�J O
S:H�T^J S:P F�H H S:H
M V1À S:J [�O M HNWXF4WXF�P M H�RO�S�W1O�H<S:J YXO V M Õ O�P Q RS:F�H Á ¿ S:J.S:Z1I J S _ O&WXS:Ó^S:H.H M H I F�[�O�HNWXF�Ý1Z1Ö�S:HNWXF�I J O�Ú
U^O _ ]1S�WXF�H I M V^O�[
Ú H FAOAO�Z1I S:[�O�I M Õ O�J.S:H.T^J S:P F�H H S:HNÀ S:J [�O M H<WXFAI J O U^O _ ]1SAV^O�H<S:J YXO V M Õ O�P Q RS:F�H Á
Ä�H H M [
Ó Z1[áO T^J S�dXF M I O�[
F V1I S.P S�V:â ZXV1I S<W1O�H;WXZ^O�H^I F�P V1S _ S:Y M O�H�P S�V1H M H I FbF�[�H ZXT^S:J I O�J^O;I J O V1H Ú
À F�J�×F V1P M O�WXFbP S�V1I J S _ SNF V1I J FbS:HuWXS M H;I M T^S:HuWXFbH M H I F�[�O�H Á c F�H I F�P F V.`O�J M S:Ó�S<H M H I F�[�O.WXFbP S:J J F M S
F _ F�P I J�`S�V M P S4W1O�S:J YXO V M Õ O�P Q RO�SNO T^J F�H F V1I O�Ú H FbP S:[
SNZ1[>P O V^O _ WXF _ M YXO�P Q RO�S<V;RO�S�O T^F V^O�H�F V1I J FbS:H
H M H I F�[�O�H M V^W M P O&WXS:H�[�O�H M Y�Z^O _ [
F V1I F.F V1I J F.S:H M V^W M d^`Þ WXZ1S:H.F VXdXS _ d M WXS:H Á
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