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lm/�apa7P�Z�^Kn�T�b L /�T\2po}Z�T2hCW5SUT2PXWXW (;)��
B×FKJ��
	�� ¼ D:¸ b

/�u ì ® B í º�º þ#A º ÿ îpî 47,7q�6	¸
ïxðëñqòëó�ô+ó¬ðëñ�
 ¶_F�6G35=Hq { º z�02=�7�6G351V-�;K=i<�6:4�,7q�47, � *
1�02,7wC6Ku

�Ou ì ® B í º þ#A º ÿ îpî 47,7q�6	¸
3Hu ê ,7q�6 ¸ *�6G/ { -M/�026�4765?U12wC=K-21Gu��
)+*�6���-21V/�q { -�?p=H08/���=Hv�q { /�02~�=�?�6:,712*�6:0t¤�,7q { ¶ b =H0 ¼ u

��� �#�����`t� O&7$��G�O���¡���E�Utr���¢�|�������mu��vy�y£tqsqyc�
����&(�#���
z_65?p=H026�1202~�,7q � 12=M/�z�z�47~C02v�476G-tB� HJâ=H08B×FKJ�12=9026 � v�4./�0�<_=H0 { -G�o12*�6�q�=H12,7=Hq�=�?���47, � *
1
02,7wC6���Bp<�*�,.3X*�,.-C0265?U6:02026 { 12=¥,7q ± =Hq { ,712,7=Hq.§µ=�?xB×F�/oJ2JM-2*�=Hv�4 { ��6 { ,.-V35vr-Y-26 { u
)y0V/ { ,712,7=Hqr/�4747~o�+��q � 47,.-2* -V~�474./���476G-�/�026�� ó �"!qô$#%!'&�(*)'+ =H0�,.-'/ &102!'&�(3)'+4# BED:¸oJ�¶
47, � *
1�-2~
474./���476G-x*r/¨;K6 =Hq�47~�=Hq�6�-26 � wC6:q
1x,7q 12*�6 02,7wC6K��/¡-2*�=H021�;K=i<�6:4k4]-V,7wCz�476
*�6G/¨;�~ -2~
474./���476G-]*r/¨;K6	1�<�=Ç�r47476 { 12,7wC,7q � -247=H1V-9Bp,�u 6Ku7��/ { ,7z�*
12*�=Hq � �%/x47=Hq � ;o=¨<_6:4
=H0�/ -2*�=H021�;K=¨<_6:4}/�q { /�35=Hqr-V=Hqr/�q�1XJ��y<�*�,7476�-Vv�z�6:02*�6G/¨;�~¡-2~
474./���476G-	*r/¨;K6x12*�026:6
=H0C?U=Hv�0
�r47476 { 12,7wC,7q � -247=H1V-'u

BED:¸oJ5	�úS���7¬�ùU�7ª�X_ª3[�]H²
«
� ó6�7!qô ! & ( ) +

!8&9(:)8+ ,;- / &<0 ! &=( ) +
± � ± � ± ± �A� ± ��� ± ± � ± ± ± �A� ± ±�JT L P3T7T�b}T�N�/ n+À
S `oZ�©�W:PVP S�Z�^%P�©!WGPVP�^ ã!ÀoW5S nQZiW5S¬©6ã2ZGZiW5S

@tFHI�12026G/�1V- ± � ± -V~�474./���476G-xBp<�*�,.3X*¥/�026C120V/ { ,712,7=Hqr/�4747~�*�6G/¨;�~rJ],7q¥1�<_=s<_/¨~
-'u���q
-2=HwC6 3:/H-26G- ± � ± 35=Hv�q
1V-�/H-�*�6G/¨;�~|¶ 12*�6�wC6 { ,./�4 ± � ± -2~
474./���476G-�,7qü/G` -P�^ h�/�©NVZ�^rW -R W S�P�^�S¬©xn;/�T -P�^ Sk/Ha�Bp65´Q/�wCz�476G-_,7q @tFHIQ��- ¼ Ii� b �Q-26G35=Hq { 35=H47v�wCqO�
zOu�·�<oIKJ�/�q { ,7qW�Sk/Ha -/G` L PR S�P BU-26G35=Hq { 65´�/�wCz�476�,7q ¼ D!< b �#zOu#·H·�¸oJ	/�z�z�6G/�0912= *r/¨;K6�/g*�6G/¨;
~ 02,7wC6K�
-2,7qr356�B×Fi��J|=�?Q12*�6fD�F C <�=H02¤Q-|?U=H0O12*�6:wgu�z_~835=Hq�120V/H-V1G� ± � ± ,.-�47, � *�1O,7q9/�q
v�w���6:0
=�?�3:/H-26G-'¶â��12*�6C-2v;:C´¹M�b#N9wx/�¤o6G-�/�47, � *
1A02,7wC6��¥BU@tFHI+¶V·H·�¸oJ�uJá�v�0212*�6:02wC=H026K��12*�6
/�qr/�47~Q-26G-	=Hq£zOu#·�<oI£B ¼ I�/ b ���r0V-V1�35=H47v�wCqO¶ghoP\� -P�a(Z\nv©EN:a9/�^%h -PXW�SUbp^%P�/�q { ¼ Ii� b ���r0V-V1
35=H47v�wCqO¶¾� L -P�TXb}N�/�©{N -Z L n�P5S�P5^�S¬©!Z�T -R `�b ^x/�aUJâ-2v �H� 6G-21â12*r/�1_/ß��47, � *
1}02,7wC6��	0265?U6:0V-â12=

> æyÖ}Ð�ÑiÏ]Ù�ÏEÖ×ÈiÉ�Ð�ÇYá_ïdðXñ_ÒXÓiÊ ï ê ñ�Û�Ð�ÑiÏ]á(Ç�ÉÍÉÍÇ2ÆOÌÍÓià9ácÏEÏ�Ð�Ô]ÒEÕMÏ�Ô�Ï�Ù�à�Ï�õ]Ð�Ñ¨Ï§Ù�ÏEÖ×È¨É�Ð�ÇXáyô#Üoô
ïdðXÒ�ñ�ÒXÓ�ÊAò8ó'ô�ï ê Ò�ñ�ÇYÙâï ê í�ñ�ÛiÉÍÇ:Ç�ÎGÌÍÓiàAï6?@?2÷
ÇXÙ}ï6?2÷oÙ�ÏEÖ×ØHÏEã�Ð�ÌËÚ�ÏEÉ�Õ:ÛiÒYÓ�Ê]Ð�ÑiÏ#Ù�ÏEÖ×È¨É�ÐyÇYárÜ
Üoô
ïdðYí�ñ�õ9ö ?5å�æ�ÉÍÉOÒYÙ�ÏtÉÍÏ�á½Ð×ä Ñ¨Ï2Ò�Ê'Ï2Êoå



(�)�A ,.-Z�T�/�e P5^�W�0!132
/g-2~
474./���476C<�*�,.3X*¡*r/H-	6:,712*�6:0�/ -2*�=H021	;K=i<�6:4§B ± �	J��|6Ku � u7�B� L P�T�b N�/ =H0�,7q¡<_=H0 { ��rqr/�4�z�=K-V,712,7=Hq¡/ -2*�=H0218;K=i<�6:4!/�q { / 35=Hqr-2=Hqr/�q
1CB ± � ± J���6Ku � u7� ± � ± hoP\�iP�a7Z�n ,7q
12*�6�02,7wC6Ku!��qx-Vv�wg�H<�=H0 { ��wC6 { ,./�4 ± � ± ,.-â*�6G/';
~o��<�*�,7476�<_=H0 { �}�rqr/�4 ± � ± ,.-�47, � *
1Guä�q�6 z�=K-V-2,7��476 -V=H47v�12,7=Hq¿?U=H0x12*�6�35=Hq
120V/ { ,.3512,7=Hq���6:1�<_6:6:q BED:¸oJM/�q { @AFHIQ��-
/H-V-2v�wCz�12,7=HqQ@ <�*�,.3X*�wx/¨~�<_6:474|��681V/�¤K6:q�?p=H0 � 0V/�q
126 { ��~�@AFHIQ�
12*�=Hv � * *�6 { =o6G-
q�=H1s-V/'~�-2= @ ,.-s35=Hqr-2=Hqr/�q
1�65´Q120V/�wC6:1202,.3:/�47,71�~ou ´ ± =Hqr-2=Hqr/�q�1�65´
120V/�wC6:1202,.3:/�47,71�~
wC6G/�qr-912*r/�1M12*�6K�rqr/�4�35=Hqr-2=Hqr/�q
1�=�?A/ <_=H0 { ,.-�q�=H1M-26:6:qf��~�12*�6s-V12026G-V-�02v�476G-'u
)#/�¤�,7q � 12*�,.-s/�z�z�02=K/H3Y*O�§12*�6 ?U=Hv�0s65´Q/�wCz�476 <�=H0 { -�=�?�B}|KJ B�/G`�P�^�h�/�© � L P�T�b}N�/�©n�TVP\�iP�^�S¬©}b L /G`Hb ^%PiJ_/�026 { 6:02,7;K6 { ,7qfBEDHD'J�u�)+*�6 { 6:02,7;�/�12,7=Hqr-+?U=H4747=¨< @tFHI+¶V·�<oIQu
BEDHD'J�/�u /G` -P�^�hS/Q@�12*�6M-2~
474./���476KMU`oP�^UM�,.-t35=Hqr-2, { 6:026 { 12=���6M*�6G/';
~ B

º º º º º&b º º B º&b º/ � 6:q { / ²£´�µ¶ ® / � 6:q { /DCFEGC�²�»`¼�µ¶�¶?¶?¶?¶?¶ ® / � 6:q { /DHJI@CW²9·�¼�µ¶�¶?¶?¶?¶?¶ ® / � 6:q { /
�Ou � L -P5TXb}N�/ » º
ºµº ºÁº º º º&b º º B º º&b º/MwC6f02,93:/ CFEGCW²9»`¼�µ¶�¶?¶?¶?¶?¶ ® / wC6f02,93:/ HJIKCW²9·`¸�µ¶`¶?¶?¶?¶?¶ ® /�wC6f02,M3:/

3Hu¾n�T2P!� -P�^�S
º

º º º B ºz�0268;K6:q
1MLONKPRQ S T ²9»�µHJI@CW²£·`¸�µ¶\¶?¶?¶?¶?¶ ® z�026f;K6:q
1
{ uyb L -/G`�bp^%PU@ 12*�6�-2~
474./���476WMp`�bp^%PA,.-t35=Hqr-2, { 6:026 { 12=���6�47, � *
1

º
º º º º B º º,�wx/ � ,7q�6 LON@P�Q S6T ²9»�µHJI@C�²9·�¼�µ¶!¶?¶?¶?¶?¶ ® , wx/ � ,7q�6

U ø|ÑiÌÍÖ!ÎGÌÍÓ�Ê8ÇYá%ÏOÜGÐ×Ù�ÒYÔ�Ï�Ð×Ù�ÌÍã2ÒXÉÍÌ�ÐpÕ	ÒYØiØHÏ2ÒVÙ�Ö�ÒXÖ!Ò§Ø'Ù�ÇYÚGÌÍÖ×Ç§ÇXá�Ð�ÑiÏ�æyãEãEÏ�ÓGÐ#ôyÈ¨ÉÍÏ�ÌÍÓ é ÒXÉÍÉÍÏWV
ß�Ï�Ù�à�ÓiÒXÈ�ÊKõ_ØpæyãEãEÏ�ÓGÐâô�ÈiÉÍÏ�õ�æyÖ×Ö×ÌÍà�Ó9Ò�ÉÍÌÍÓiÏ_É�ÒYÖUÐ�Ï�Ù�ÌÍÖ×Î�Ð�ÇAÒ�ÖUÕ'ÉÍÉËÒXíiÉÍÏ+ÆOÌ�Ð�ÑMÒ�í¨Ù�ÒXÓ¨ã�Ñ¨ÌÍÓià
Ù�ÌÍÔ�Ï_ÆOÌ�Ð�Ñ�Ð�Ñ¨Ï+Ø¨Ù�ÇVÚGÌÍÖ×ÇAÐ�Ñ�ÒVÐ�Ð�ÑiÏ_Æ%ÇXÙ�Ê'äYXiÓ�ÒXÉrãEÇXÓiÖ×ÇXÓ�ÒXÓ:ÐâÌÍÖâÓiÇYÐâãEÇ�È¨ÓGÐ�ÏEÊ�ÌÍÓ�Ð�Ñ¨Ï�Ê¨Ï�Ð�Ï�Ù×ä
Ô�ÌÍÓ�ÒVÐ�ÌËÇXÓAÇYá�Ù�ÌËÔ�Ï#í¨Ù�ÒXÓ¨ã�Ñ¨ÌÍÓià�Ó¨ÏEÖ×Ö�ÌÍÓAÐ�ÑiÏ#ã2ÒXÖ×ÏâÇXá
Ð�ÑiÏ$XiÓ�ÒXÉoÖUÕ'ÉÍÉ½ÒYíiÉÍÏ�ÇXárÈ¨Ó�Ê'Ï�Ù�ÌÍÚ5Ï2Ê]Ú5Ï�Ù�íiÖ
ÒXÓiÊ+Ò�ÊRZUÏEã�Ð�ÌËÚ�ÏEÖ}Ù]ï#É ê�ë ð�õkÌ�Ë3É2ñ�å é Ç2Æ|Ï�Ú5Ï�Ù2Û5Ð�Ñ¨Ï�Ö×ÌÍÐ�ÈiÒYÐ�ÌÍÇ�Ó�Ö×Ï�ÏEÔ�Ö�Ð�Ç�íHÏ�Ô�ÇXÙ�Ï�ãEÇXÔ�ØiÉÍÌÍã2ÒYÐ�Ï2ÊKÛ
Ö×ÌÍÓiãEÏâÓ¨Ç�ÈiÓ¨ÖOÉËÌÍÎ5Ï\[;ÒY];Ðj_^�ÒYÙ�Ï}ÏOÜ'ÏEÔ�Ø¨Ð�á½Ù�Ç�Ô¿Ï2Ê¨àXÏ�ädÔ]ÒYÙ�ÎGÌÍÓiàtï7Ì7å Ï�åÍÛHÖUÕ'ÉÍÉËÒXíiÉÍÏ}ÏOÜGÐ×Ù�ÒXÔ�Ï�Ð×Ù�ÌÍã2ÒYÉ�ä
Ì�ÐpÕiñ+ÒXÓiÊ�Ñ�Ò2Ú5ÏAÉËÌÍàXÑGÐJXiÓ�ÒXÉ�ÖUÕ'ÉÍÉ½ÒYíiÉÍÏEÖ§Ì�á�Ð�ÑiÏ%X�ÓiÒXÉOãEÇXÓiÖ×Ç�ÓiÒXÓ:Ð�ÌËÖ]Ó¨ÇXÐ�Ê¨ÇXÈiíiÉÍÏ2Ê ï7ã�ápå�Ð�ÑiÏ
ÏOÜ¨ÒXÔ�Ø¨ÉÍÏEÖ]ÌËÓ¥ï#É Ê ãVñ]íHÏEÉÍÇ2Æ ÒXÓiÊ é!êXë õa`@`�ÉXÛyácÓ�å ê Û�ØHÇ�ÌÍÓ:ÐEÌXñ�å�ø|ÑiÌÍÖ�Ô�ÏEÒXÓiÖ]Ð�Ñ�ÒVÐJX�Ó�ÒYÉ
ãEÇXÓiÖ×Ç�ÓiÒXÓ:Ð�ÏOÜGÐ×Ù�ÒYÔ�Ï�Ð×Ù�ÌÍã2ÒXÉÍÌ�ÐpÕ	ÌÍÖ�ÏOÜGÐ�ÏEÓiÊ¨Ï2ÊtÐ�ÇAÓ¨Ç�È¨ÓiÖ�ÒYÖ#Æ|ÏEÉÍÉ7åcbsÌÍÐ�Ñ	Ù�ÏEàXÈiÉËÒYÙ�É�Õ�ÖUÐ×Ù�ÏEÖ×Ö×Ï2Ê
ÓiÇXÈiÓ¨ÖâÐ�Ñ¨ÌÍÖ}Ø'Ù�Ç�í¨ÉËÏ�Ô ÌÍÖ}Ì�Ù×Ù�ÏEÉÍÏEÚ�ÒYÓ:Ð2Û�Ö×ÌÍÓiãEÏ]ÖUÐ×Ù�ÏEÖ×ÖâÙ�ÏEà�È¨ÉËÒYÙ�É�ÕMá7ÒYÉÍÉËÖ�Ç�Ó9Ð�Ñ¨Ï�ØHÏEÓGÈiÉ�Ð}ÇXÙ}Ð�ÑiÏ
ÒXÓ:Ð�ÏEØHÏ�Ó'È¨É�Ð2ÛiÒYÓ�Ê�Ð�Ñ¨Ï!ÈiÉ�Ð�ÌÍÔ]ÒYÐ�Ï#ÖUÕ¨ÉÍÉËÒXí¨ÉÍÏ}ÌÍÖOÏOÜGÐ×Ù�ÒXÔ�Ï�Ð×Ù�ÌËãEÒXÉKÆOÑiÏ�Ð�Ñ¨Ï�ÙOÌ�ÐyÌÍÖOÉÍÌÍà�Ñ:Ð�ÇXÙyÑiÏ2Ò2Ú:Õ:å

d ÅpÓ�Ð�ÑiÏ�Ê'Ï�Ù�ÌÍÚ�ÒVÐ�ÌÍÇ�ÓiÖ�Ð�ÑiÒYÐ�á(ÇXÉÍÉËÇ2Æ�Û�Ð�Ñ¨Ï�Ï�ìKÏEã�Ð�ÖâÇXá!ï Ê ñ.e�ÖUÐ×Ù�ÏEÖ×ÖUädíHÏ2ÒVÙ�ÌÍÓià8ÈiÓ¨Ì�ÐâÔ]ÒYÙ�ÎGÌÍÓià�e
ÆOÌÍÉÍÉ|íHÏ�Ö×ÑiÇ2ÆOÓxÒXÈ'Ð�Ç�Ô]ÒVÐ�ÌËãEÒXÉÍÉ�ÕMÌÍÓ9Ð�ÑiÏWX¨Ù�ÖUÐ_àYÙ�ÌËÊoå



lm/�apa7P�Z�^Kn�T�b L /�T\2po}Z�T2hCW5SUT2PXWXW (;)�f
5�q�=H12*�6:0G��z�6:02*r/�zr-�476G-V-!47,7¤o6:47~o�¨-V=H47v�12,7=HqM?p=H0!12*�6�35=Hq�120V/ { ,.3512,7=HqC,.-!12=8/H-V-Vv�wC6

12*r/�1 ± � ± ,.-�/�47<_/¨~
-O47, � *�1GuO)+*�6 { 6:02,7;i/�12,7=Hq	=�?+� L P�T�b#N�/]<_=Hv�4 { 026:wx/�,7q	12*�6}-Y/�wC6K�BEDHD5��J��
-2,7qr356§12*�6:026A,.-}q�= ± � ± -V~�474./���476],7q�,71GuBø¡=H0 { -â47,7¤o6 n�TVP\� -P�^�S¬©#BEDHD:3'J&@ <�,712*
/�-2v�z�6:02*�6G/¨;�~ v�471=@ �%<�=Hv�4 { -212,7474#��6M65´Q6:wCz�126 { ?U02=Hw � {Q� 65��wx/�02¤�,7q � ��7Evr-21§47,7¤o6
b L -/'`�b ^|P\Md1�~�z�6�<_=H0 { -G�!BEDHD { J�u	)+*�6M=Hq�47~ { ,98|6:026:qr356�<_=Hv�4 { =�3:35v�0t<�,712*¢12*�6Á�r0V-V1� 02=Hv�zO�|BEDHD:/oJ��o<�*�6:026�12*�6�-212026G-V-},.-â=Hq�12*�6W��120V/ { ,712,7=Hqr/�4747~;�	*�6G/¨;�~Mz�6:q�v�471G¶y<�=H0 { -
47,7¤K6â/'` -P�^�h�/�©qn;/�T -P�^�Sk/�aâ/�q { NVZ�^�W -R W5S�P�^�S�T���? ± � ± ,.-§47, � *
1G� /G` -P�^�hS/�©qn;/�T -P�^�Sk/Ha!/�026
12=g��6�65´Q6:wCz�126 { ?U02=Hw � {Q� 65��wx/�02¤
,7q � ��B� HJ��#,7q�/ -V,7wC,74./�0	wx/�q�q�6:0�12=£b L -/G`�bp^%Po�
<�*�6:026§12*�6�-212026G-V-â,.-}=Hqx12*�6§z�6:q�v�471_/�q { 12*�6]<_=H0 { 6:q { -},7q�1�<�=	35=Hqr-V6G35v�12,7;K6]47, � *
1
-2~
474./���476G-�Bp;
,7�Ku7� ± � =H0 ± � ± /H3:35=H0 { ,7q � 12=�12*�,.-�-V6G35=Hq { -2=H47v�12,7=Hq�J�u )+*�6WD�F C
<_=Hv�4 { 35=H02026G351247~�z�4./H356912*�69wx/�,7q¥-212026G-V-A=Hq¢12*�6�z�6:q�v�471G��BEDG»KJ�u

BEDG»KJ�/G` -P5^�h�/�© n;/�T -P�^�Sk/�a
º

º º º º B º º
/ � 6:q { / HJIKCW²9·�¼�µ¶�¶?¶?¶?¶?¶ ® / � 6:q { /
zr/ 026:q�1V/�4 zr/ 026:q�1V/�4

)y=�65´Q126:q { 12*�,.-8-2=H47v�12,7=Hq¥12=s12*�6C<�*�=H476x354./H-V-t=�?_<�=H0 { -t12*r/�1	/�026x-212026G-Y-26 { =Hq¢/
120V/ { ,712,7=Hqr/�4747~ *�6G/¨;
~gz�6:q
v�4718<�=Hv�4 { 476G/ { 12=s,7qr35=H02026G3518zr/�12126:02qr-G¶§?p=H0ÇNVZH^�W -R W�S�P�^�S12*�6	026G-2v�471§<�,7474O��69/
�rqr/�4747~ -212026G-V-26 { «�NYZ�^�WXb W�S -P5^�S5��-2,7qr356ÇM�S�P5^�S { =o6G-]q�=H1�*r/';o6t/
47, � *
1]02,7wC6�Bp6:;K6:qg,(?�12*�6J�rqr/�4�35=Hqr-2=Hqr/�q
1 { =o6G-§q�=H1�35=Hv�q
1XJ+/�q { 12*�6JDHF C ��B×Fi��J��
<_=Hv�4 { z�4./H356�12*�6�-212026G-Y-�=Hq£12*�6�v�471G�+BED�|KJ�u
BED�|KJ B NVZ�^rWXb W�S -P�^�S

º
º º º º º B º
35=Hq -2,.- 126:q
1gHJI@C�²9·`¸&µ¶�¶?¶?¶?¶?¶ ® B

35=Hq -2,.- 126:q
1
)+*�6:0265?U=H026K�G,(?�NVZ�^�W -R W5S�P�^�S�,.-O65´Q6:wCz�126 { ?p02=Hw � {Q� 65��wx/�02¤�,7q � � ± =Hq { ,712,7=HqJ§¿-V*�=Hv�4 {
��6�-2<�,71V3Y*�6 { =�8 ?U=H0C,71G�]BED!<�J�u
BED!<�J�NVZ�^rW -R W�S�P�^�S

º
º º º º B º º
35=Hq -2,.- 126:q
1 LON@P�Q S6Tih�T�jlk Q mHJI@CW²£·�¼�µ¶?¶?¶?¶?¶?¶?¶?¶?¶ ® 35=Hq -2,.-�126:q�1



(�)+) ,.-Z�T�/�e P5^�W�0!132
)+*�,.-�35=Hq { ,712,7=Hqx,.-���v�,7126�=�?p126:qM,7qr/H3512,7;K6�/H-�12*�6�65´�/�wCz�476G-!=�?�@AFHIMBpzOuK·H·H»¨?�Jy-2*�=i<	�
1�<�= =�?�<�*�,.3X*�/�026 � ,7;K6:q£,7q BEDG·KJ�u�n
BEDG·KJ�æ"oqp5ª3^r«�[7°H­r³	«2°�r�°H­r®;[7«�[7°H­ts BU@tFHI+¶V·H·H»KJ ·

B º º ¼½º B º º&b º 47,7q�6	¸
-V/ 47,7; /�126 ,7q ?U/�w =Hvr-

��q -2v�wg�|1�<_=�12026G/�12wC6:q
1V-A=�? ± � ± -2~
474./���476G-�*r/¨;K6���6:6:q { 6G-V3502,7��6 { /���=¨;o6K¶
=Hq�69<�,712* 35=Hqr-2=Hqr/�q
1§65´Q120V/�wC6:1202,.3:/�47,71�~�B ± � ± ,.-A47, � *
1§<_=H0 { �}�rqr/�4747~o��*�6G/¨;
~�wC65�
{ ,./�4747~rJâ/�q { 12*�6t=H12*�6:0+<�*�6:026 ± � ± ,.-�/�47<+/¨~
-�47, � *�1Gu z_=H12* /�026835=HwCzr/�12,7��476A<�,712*
@tFHIQ�o-2,7qr356t-2~
474./���476§<_6:, � *�1V-�/�026�q�=H1_65´
z�47,.35,71247~C-21V/�126 { ,7q�12*�6�/�0212,.35476Ku�@�=¨<_6:;K6:0G�
��q � 47,.-2* z�6:q�v�4712,7wx/�126�Bp,�u 6Ku7�Q<_=H0 { ��wC6 { ,./�4 J ± � ± /�q { ± ��� -2~
474./���476G-_/�026 � 6:q�6:0E�
/�4747~s-212026G-V-26 { BU3�?2uOB}|�/oJ+/���=i;K6¨J��Q12*�6:0265?U=H026	35=Hv�q�12,7q � ± � ± 47, � *�1�,7q 12*�,.-�z�=K-2,712,7=Hq
<_=Hv�4 { 026G�ov�,7026�65´Q356:z�12,7=Hqr/�4y12026G/�12wC6:q�1§=�?â12*�6G-26	<_=H0 { -�Bp6Ku � u7��-V<�,71V3Y*�,7q � ± =Hq { ,(�
12,7=Hq § =�8��}/H-C,7q BED!<�J2J��_-2=¥12*�,.-C-2=H47v�12,7=Hq�<_=Hv�4 { ��6gwC=H026 z�02=H��476:wx/�12,.3s12*r/�q
35=Hqr-2=Hqr/�q
1â65´Q120V/�wC6:1202,.3:/�47,71�~ouBárv�0212*�6:02wC=H026K��35=Hqr-2=Hqr/�q
1â65´
120V/�wC6:1202,.3:/�47,71�~C-2*�=i<]-
12*r/�1!-2~�474./���476G-#/�1#<�=H0 { ��6 {Q� 6G-!/�026 { ,98%6:026:q
1�?U02=Hw <�=H0 { ��,7q
126:02qr/�4�-2~
474./���476G-G�i<�*�,.3X*
� 6:q�6:0V/�47,.-V/�12,7=Hq¢<_=Hv�4 { ��6C47=K-21t,(? ± � ± <_6:026C/�47<_/¨~
-A47, � *
1Gu

u ó'ÌÍÓ¨ãEÏ�Æ|ÇXÙ�Ê'Ö�Ð�ÑiÒYÐ%Ê¨Ç�ÓiÇYÐ%Ö�ÒVÐ�ÌÍÖUácÕwv%ÇXÓ�Ê¨Ì�Ð�ÌÍÇ�ÓJx�ÒYÙ�ÏÚØzy:ÈiÌ�Ð�ÏOÓGÈiÔ�Ï�Ù�ÇXÈiÖ}Ù+ï é#ê�ë õ{`R| ê ñ�Û:Ð�Ñ¨ÌÍÖ
ãEÇXÓ�Ê¨Ì�Ð�ÌÍÇ�Ó�ÌÍÖrÒ�Æ|ÏEÒXÎ}ØHÇ�ÌÍÓ:Ð�ÇXá�Ð�Ñ¨Ï%ÖUÕ'ÖUÐ�ÏEÔtå;È%È¨Ù�ÞEÌÍÇ�ï#É ê�ê |:ñQÖ×Ç�ÉÍÚ5Ï�ÖrÐ�Ñ¨Ï%Ø'Ù�Ç�íiÉÍÏEÔ íGÕâÖ�ÒEÕ'ÌÍÓià
Ð�Ñ�ÒVÐ�ÖUÕ'ÉÍÉ½ÒYíiÉÍÏEÖ�ÏEÓiÊ¨ÌÍÓià}ÌÍÓAÒ}Ö×Ç�Ó¨ÇXÙ�ÒXÓ:ÐOÇYÙ~}#ã�Ç�ÈiÓ:Ð|ÒXÖ�ÉÍÌÍà�Ñ:ÐOÌ�áQÈiÓ¨ÖUÐ×Ù�ÏEÖ×Ö×Ï2ÊKÛ:Ð�Ñ'È¨Ö|ÉÍÏEà5ÒYÉÍÌËÖ×ÌÍÓ¨à
Ð�ÑiÏâàYÙ�Ï2ÒYÐ�Ô]Ò�ZUÇYÙ�Ì�ÐpÕ8ÇYá�ãEÒXÖ×ÏEÖ#ÆOÑ¨Ï�Ù�ÏâÐ�ÑiÏâá(Ç:ÇXÐ#Æ|Ç�È¨ÉËÊ	íHÏ]ïY� é ñ�åKó'ÌÍÓiãEÏ}ÓiÇXÓ¨äYX�ÓiÒXÉ�ãEÉÍÇ�Ö×Ï2Ê
ÖUÕ'ÉÍÉ½ÒYíiÉÍÏEÖ�Ô�ÇXÖUÐ�ÇXá½Ð�ÏEÓ�Ï�Ó�ÊCÌÍÓ�Ö×ÇXÓiÇXÙ�ÒYÓ:Ð�Ö�ÇXÙ%}�ï(Ð�ÑiÏ]á(ÇXÉËÉÍÇ2ÆOÌÍÓiàCÇXíiÖUÐ×Ù�ÈiÏ�ÓGÐ_ÌÍÖ+Ð�ÑiÏ§Ç�ÓiÖ×Ï�Ð
ÇXá�Ð�Ñ¨Ï+ÓiÏ�Ü'ÐâÖUÕ'ÉÍÉËÒXí¨ÉËÏ2ñ�Û�Ç�Ó¨ÉÍÕ�Ð�ÑiÏ�Ù�ÒYÙ�Ï]Ç�í¨ÖUÐ×Ù�ÈiÏEÓ:Ðz�:ÇXíiÖUÐ×Ù�È¨ÏEÓ:ÐâãEÉÍÈiÖUÐ�Ï�Ù�ÖEÛ�Ö×È¨ã�Ñ9ÒXÖc�YÎ:Ð_��ÌÍÓjOÖªj}Î�^�i�Ò�ÎOÒ�^��MÆOÌÍÉÍÉ�ãEÒXÈiÖ×Ï�Ø¨Ù�ÇXíiÉÍÏEÔ�ÖEå

� ehÖ Ò���eGÌËÓ�}�Í\Ö Ò���Í�^�j|ÒXÓ�Ê e �`Í�Ñ6e'ÌÍÓÔÒ����OÍ�Ñ���g.}�ÒVÙ�Ï|ÒXÖ×Ö×È¨Ô�Ï2Ê!Ð�ÇyÑiÒ2Ú5Ï�ÉÍÇXÓià�Ú5Ç2Æ|ÏEÉÍÖQÈ¨Ó�Ê¨Ï�Ù�ÉÍÕ'ÌÍÓiàXÉ�Õ
ï7ã�á å é!êXë õ{`@`&É�á�ñ�ÛKÑ¨ÏEÓiãEÏ!Ð�Ñ¨Ï�ÑiÏ2Ò2Ú:Õ§Ù�ÌËÔ�ÏXÛiÏEÚ�ÏEÓtÌ�á�v%ß7vgÌÍÖ�ãEÇ�Ó¨Ö×Ì½Ê'Ï�Ù�Ï2ÊAÐ�Ç�íHÏ�ÉÍÌÍà�Ñ:Ð2å



lm/�apa7P�Z�^Kn�T�b L /�T\2po}Z�T2hCW5SUT2PXWXW (;)��
� �x����& ���G�|�Ot%$��'&(�#�����	�#�2&7 xw3sO"|&�y( O& ��� �X"Iyc�Uu
@tFHI�/H-Y-2v�wC6G-+12*r/�1�12*�68v�q�wx/�02¤K6 { 3:/H-268,.-+<�*�6:qg��=H12*g� {Q� 65��wx/�02¤�,7q � �OB� HJ���/�q {
12*�6ÚDHF C �rB×FKJ��K<_=H02¤|uO�â6:02�r-â/�q { -26:;K6:0V/�4Qv�qr-2v;:C´Q6 { / { 7�6G3512,7;K6G-]Bp,�u 6Ku7�o/8*�v � 6]-V6:1
=�?O<_=H0 { -XJ�/�026t65´�356:z�12,7=Hqr-}12=M/�474�6 {Q� 65��wx/�02¤
,7q � �
/H-�12*�6A65´�/�wCz�476G-ABEDHD:3�> { J}-2*�=i<
BU3�?2u'@tFHI+¶V·�<oFKJ��¨<�*�,.3X*9wx/'~8��v�6G-212,7=Hq�12*�6+/H-V-2v�wCz�12,7=Hq�12*r/�1y6 {Q� 65��wx/�02¤
,7q � <_=H02¤Q-
,7q�12*�6 { 65?U/�v�471_3:/H-26Ku�ø�=H0 { -â<�*�,.3X*�/�026§z�02,7wx/�02~C-212026G-V-V6 { =Hqx12*�6:,70¾�rqr/�4%-2~
474./���476
/�026�/�4.-2=A65´
6:wCz�1#?U02=Hw B� HJ��H/H-�BED��KJ#-2*�=i<]-Gu}BED���/oJ�47,.-21V-!<_=H0 { -#<�,712*C/A-Vv�z�6:02*�6G/¨;�~�rqr/�4��r,�u 6Ku7��<�*�6:026�12*�6�02,7wC6�*r/H-§wC=H026�12*r/�q 1�<_=x6:476:wC6:q�1V-'¶}6:,712*�6:0A/x47=Hq � ;o=¨<_6:4
/�q { /M35=Hqr-2=Hqr/�q
1G��=H0]/C-V*�=H021_;o=¨<_6:4%/�q { 1�<_=935=Hqr-2=Hqr/�q
1V-Gu!)+*�68<_=H0 { -+,7q¥BED��i��J
*r/¨;K6�/K�rqr/�4#=Hz�6:q -V~�474./���476�<�,712*¢/�47=Hq � ;K=¨<_6:4 ¹{� ��<�*�,7476M12*�69=Hq�6G-§,7q�BED���3'J�6:q {
,7qg/ ± � ± -2~
474./���476Ku�@AFHI9354./�,7wx-�12*r/�1�12*�6G-26t<_=H0 { -Ç�E/�026	/H-V-2v�wC6 { 12=C*r/¨;K6Ú�rqr/�4
� 6:wC,7qr/�126G-��fBpzOuy·H·QD'J��#��6G3:/�vr-26�=H12*�6:02<�,.-26�12*�6WD�F C <_=Hv�4 { z�v�19-V12026G-V-8=Hq�12*�6
z�6:q
v�4712,7wx/�126�-2~
474./���476K�r-2,7qr356 ± � ± *r/H-§/C47, � *
1�02,7wC6�BU3�?2uOBEDHD { J�/�q { ?pqOuU�KJ�u
BED��KJ�� Z![�çC¬�Z\ú ³E«`Z�ªi³2³	°H­¥«2²�ª��r­�¬��â³`ú����7¬�ùU�7ª¢Bp65´�/�wCz�476G-8/�026Cwx/�,7q�47~ ?U02=Hw @tFHI+¶

·�<oIQ��·H·QD'J
/�u N�/�� -Z�a.P�©�h�b¬� -R ^|P�©EÀoW -À�T�nv©8TEZ�ã -ÀoW5S

º
º º º B º
3:/�7E=H476 LONKPRQ S T ²9»�µHJI@CW²£·`¸�µ¶\¶?¶?¶?¶?¶ ® 3:/ 7�=H476

�Ouf1¾P/�^�`S/�T -ZoZ�©¹PP L n�a7Z�2 -PGP�©Á/�n�n%a -2
º

º º º B º
/Mz�z�47~ LONKPRQ S T ²9»�µHJI@C�²£¸�µ¶\¶?¶?¶?¶?¶ ® / z�z�47~

3Hu4�AP�TXa -R ^?©	Rx/�b7` -Z�^U©�LObkã -P5S
º

º º º B º
)+,���6:121 LONKPRQ S T ²9»�µHJI@CW²£·`¸�µ¶\¶?¶?¶?¶?¶ ® )+,9��6:121

èa� ø|ÑiÌÍÖyàXÙ�Ç�È¨Ø8ÇXárÆ|ÇYÙ�Ê¨Ö�ÌÍÖ#Ø¨Ù�ÇXíiÉÍÏEÔ]ÒVÐ�ÌËã�ácÇXÙ{È�È¨Ù�ÞEÌÍÇ	ï#É êXê |:ñ�ÛKÖ×ÌÍÓ¨ãEÏ�Ñ¨ÏâÊ¨Ç:ÏEÖyÓiÇYÐyÙ�ÏEã�Ç�à�Ó¨ÌÍÖ×Ï
Ô�Ç�Ó¨Ç�ÖUÕ'ÉÍÉËÒXíiÌÍã|ácÏEÏ�Ð2Û:í¨È¨ÐrØHÇ�ÖUÐ�È¨ÉËÒYÐ�ÏEÖrÐ�Ñ�ÒVÐ�Ï�Ú5Ï�Ù×ÕâÆ|ÇYÙ�Ê_ÏEÓ�Ê'ÖrÌËÓ_Ò!Ú5Ç2Æ|ÏEÉ7å�Ådá�Ð�ÑiÏ�Æ|ÇXÙ�Ê+Ï�Ó�Ê¨Ö
ÌÍÓtÒ}ãEÇ�Ó¨Ö×Ç�Ó�ÒYÓ:Ð�ÆOÑ¨ÏEÓAØ'Ù�Ç�Ó¨Ç�ÈiÓ¨ãEÏ2ÊKÛ:Ð�ÑiÏ$XiÓ�ÒXÉKÚ5Ç2Æ%ÏEÉ�Ö×ÉÍÇYÐyÌÍÖ�XiÉËÉÍÏ2Ê]ÆOÌ�Ð�Ñ8Ò�ÓGÈiÉÍÉKÖ×ÏEàXÔ�ÏEÓ:Ð2Û
ÆOÑiÌÍã�Ñ�ÌÍÖ�Ó¨ÇXÐ�Ø¨ÑiÇ�Ó¨Ï�Ð�ÌÍã2ÒXÉÍÉ�Õ]Ù�Ï2ÒXÉÍÌÍÖ×Ï2ÊKå%Å Ó]Ð�Ñ¨ÏyÆ%ÇXÙ�Ê¨Ö�ÌÍÓ�ï#É Ê í�ñ%Ò4XiÓ�ÒYÉHÓ'È¨ÉÍÉHÖ×ÏEà�Ô�ÏEÓ:Ð�Ô�ÈiÖUÐ
íHÏ+ÒYÖ×Ö×ÈiÔ�Ï2Ê	ÒVácÐ�Ï�Ù�Ð�Ñ¨Ï4XiÓ�ÒXÉ�Ø'Ù�Ç�Ó¨Ç�ÈiÓ¨ãEÏ2Ê8Ú5Ç2Æ|Ï�É�ÌÍÓ	ÇXÙ�Ê'Ï�Ù!Ð�Ç�Ò2Ú5Ç�ÌËÊ	Ô�Ç�ÓiÇXÖUÕ'ÉËÉËÒYíiÌÍã_á(Ï�Ï�Ð2å
ø|ÑiÌÍÖyÌËÖyÏOÜ'ãEÏEØ'Ð�ÌËÇXÓ�ÒYÉ|ïkÍ_�l��Ö�Ð�]Æ%Ç�ÈiÉËÊ8íHÏ�á(Ç:ÇYÐ�Ï2Ê�ÒYØ
ï7Ø¨É2ÝÕKå ��ñ�ï#Ò�]OÒ�Ï���õ{`�ÉXÛHá(Óoåoð�ñ×ñ�å



(q�+* ,.-Z�T�/�e P5^�W�0!132
5A-tq�=H126 { /���=i;K6K�O/s*
v � 6x-26:18=�?+<�=H0 { -t,.-865´Q6:wCz�1t?U02=Hwµ12*�6x<�=H02¤
,7q � -t=�?

� {Q� 65��wx/�02¤
,7q � �AB� HJ��]<�*�,.3Y*>wC, � *�1�476G/ { 12=£12*�6¢/H-V-2v�wCz�12,7=Hq>12*r/�1�12*�6 65´�356:zQ�
12,7=Hqr/�48-26:1 ,.-s12*�6¢=Hq�6¥<�,712* 6 {Q� 65��wx/�02¤�,7q � u�)+*�,.-s,.-V-2v�6¢,.-s,7wCz�=H021V/�q�1s,(?�12*�6
02v�4765��-2~Q-2126:w ,.-�wC6G/�q�1�12= wC= { 6:4_*�=i< z�6:=Hz�476s3:/�4.35v�4./�126�-V12026G-V-26G-8,7q£026G/�47,71�~ou ��?
6 {Q� 65��wx/�02¤
,7q � ,.-_12*�6�q�=H02wg��,71_<�=Hv�4 { -2v �H� 6G-21}12*r/�1_q�6:<>q�=Hv�qr-�,7q�12*�6�4./�q � vr/ � 6
Bp,(?�<�6�/H-V-2v�wC6x12*r/�1�;K6:02�r-	/�026�/�v�12=Hwx/�12,.3:/�4747~¢65´Q6:wCz�126 { ?U02=Hw 6 {Q� 65��wx/�02¤
,7q � J
/�026}6 {Q� 65��wx/�02¤o6 { uqø *�6:12*�6:0y=H0�q�=H1y12*�,.-O,.-y12*�6�3:/H-26âq�6:6 { -O?pv�0212*�6:0y,7q�;o6G-212, � /�12,7=HqOu

ê 6:1�vr-�65´�/�wC,7q�6+12*�6�6!8%6G351V-â=�?%� {Q� 65��wx/�02¤
,7q � �rB� HJ��H=HqC12*�6ÔDHF C �rB×FKJ�uy)+*�6
3X*r/�021}��6:47=i<	�|BED' HJ���-2*�=i<]-â12*�6Az�=K-Y-2,7��,747,712,76G-}12*r/�1�6:wC6:0 � 6§?U02=Hw 12*�6t35=Hw9��,7qr/�12,7=Hq
=�?�B� HJ�/�q { B×FKJ�u

BED' HJ��â²�ªp[7­
«2ª�Z5¬Gp5«�[7°H­ °H¯fæ#®;]Hª'±kçC¬=Z\è�[7­?]����{ G¡��O¬�­r® «2²�ª¢�
	��%�i�a£*¡
êëê�C B� ¨��J q�=C6 {Q� 65��wx/�02¤�,7q �CÔêëC B� i/oJ ¤Y¥q¦¨§{©{ª ©_¦¨«*¬®­ ¤¯¬°«²±®³R´G¬�­�µ.±®±®¶§_³K­�¦�«3·*µ�¸_¶\§{©_¸�³K§�§�¹ º»µ.¸�¼�³K·¾½$¦�¸�·*§�¹

D�F C B×F�/oJ B#5tJ º B º º&b_º5 wf¾6802,O3:/
B#z]JyB º º ¼½ºw¿¾/M4./C3X*�Â Ã7126

B ± J º B º º,�w¿¾/ � ,7q�6
B#°8J º B º&b º

/ � ¾6:q { /D�F C B×Fi��J Ba¿	J	B º&b º1
¾6:w z�6G-21
BU��J º º B º ¼½ºÂ69z�,O3O¾~�354�Â=H, {

B#áâJ º B ºz�0268;}¾6:q
1

� {Q� 65��wx/�02¤
,7q � ,.-t/�47<+/'~Q-�q�6:6 { 6 { ,(?}12*�69wx/�,7q¥-212026G-V-§?U/�474.-�12*�026:6C-2~
474./���476G-
/¨<_/¨~A?p02=Hw 12*�6�6:q { =�?�12*�6_<�=H0 { �H-V,7qr356�12*�6åD�F C 3:/�q9=Hq�47~�35026G/�126_��,7qr/�02~�B×F�/oJ�=H0
v�qr/�02~ B×Fi��Jâ?U6:6:1G�
,�u 6Ku7�Q<�,712*�=Hv�1_6 {Q� 65��wx/�02¤
,7q � 12*�6mD�F C 3:/�qsz�4./H356t12*�68z�02,7wx/�02~
-212026G-V-§=Hq�12*�6Á�rqr/�4!-2~�474./���476sBp,(?},71A,.- ± �A� =H0 ± � ± ± =H0 ± ��� ± �r,�u 6Ku7� { =�6G-�q�=H1
*r/¨;K68/M47, � *�1�02,7wC6¨J�=H0]=Hq 12*�68z�6:q�v�471§,(?#12*�684./H-21]-V~�474./���4768,.- ± � =H0 ± � ± u�ø>,712*
6 {Q� 65��wx/�02¤
,7q � 12*�6 wx/�,7qQ��-V12026G-V-M<�,7474���6 =Hq�12*�6 z�6:q�v�471M,(?t,71 { =�6G-Cq�=H1C*r/¨;K6�/
47, � *
1�02,7wC6K��/�q { =Hqs12*�6t/�q
126:z�6:q
v�471G�
,(?y,71 { =o6G-'uBá�02=Hw�12*�,.- { ,.-Y35vr-V-2,7=Hq�,71�?U=H4747=i<]-
12*r/�1]z�6:q�v�4712,7wx/�1269-212026G-V-�,.-�/H3Y*�,76:;K6 { ,7q 12*�026:6�<+/'~Q-G¶]Bp, J+q�=�6 {Q� 65��wx/�02¤�,7q � /�q {DHF C �AB×F�/oJ��9B�b L -/G`Hb ^%PiJ���Bp,7, J CÔêëC /�q { DHF C �8B×Fi��J���B�/G` -P5^�h�/�©�S -P L n�P�W�SVJx/�q {
Bp,7,7, J êëêëC <�,712*�DHF C ��B×Fi��J��OBVP�n�b}N -2�N5a=PZ�b×hrJ�u ± /H-26�Bp,7,7, J { ,98|6:0V-+?U02=Hw 12*�68z�026:;�,7=Hvr-
=Hq�6G-],7q 12*r/�1],71]*r/H- �rqr/�4#-26G35=Hq { /�02~s-212026G-V- { v�6	12= êëêëC u�)+*�,.-]wC6G/�qr-�12*r/�1�,(?!/
<_=H0 { 6:q { -�,7qg/x-26G��v�6:qr356t=�?!/C*�6G/¨;
~�/�q { /M47, � *
1]-2~�474./���476	/�q { ,71�*r/H-�q�=Cz�=K-21E�
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