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Ü kiGIKÝVlKUHI7WZkiWZh\GabÝHS�FHUVLKWZGJgÎh®[JlÞaJßVWZc`gÎLÞU?GW\hjIKLKgià`lKWZ[²ÝVáºâÆÝHGINGJIKW)WZkiWZhZGJaJgihZFVkPhZlKababWZL`G�giLKã

ä WZh\GgiÝHLÈG:c`TÆW^FHLKdÈGJIKW^S�FHUHLÞWZGgih^åKW\kÎdÈG:c`TÆW�IKF�ßHW)âÆWZW\LÈæ�W\kÎkiãvç`LKÝ�æ²L7á�ÝHa°S!FVL`c�cHW\FHab[?èÎéÕêÃY
WZëÆÝHabG[?GÝÈGlÞaJLÂGJIKWZ[bW¢[JlÞaJßVWZc`[^gÎL`GJÝÈGablKW¢ìHí�S�FVTK[?ÝVá�[blKâK[blKabá�FHhZW�TKI`c`[bgÎh\FHk¦TKabÝHTÆWZabGgiWZ[
IKF�ßVWBÝVLKkÎcµâ¸W\WZLNFHGJGWZS�TKGJWZdNgiL	GJIKW^kÎFV[JG�éÕî�GJÝ!ïVî�cHWZFVaJ[^è ïHê:Yðè ìHêÃO²ñ�LKW)ÝVáºGIÞW^aJW\FH[bÝHLK[�á�ÝHa
GIÞgÎ[²dKW\kÎF�c¢IÞFH[�[JlÞaJW\kÎc�âÆWZWZL7GIÞW®LÞWZhZW\[J[bgiG:c¢ÝHáðlK[bgiLKU�kÎFVaJUVW°hZÝVS�TKlKGW\a�S!W\S�ÝHabgÎW\[�FVLKdµá�FV[JG
hZÝVS�TKlKGgiLKUÈS�FHhjIÞgÎLKW\[oYðâ¸W\hZFVlK[JW¢giG�dKÝ`W\[�LKÝHG^GJFHçVW¢FÈßHWZabc�kiFHabUHW�ìHí�á�ÝHabæ�FVaJdòS�Ý�dÞWZkigÎLKU
TKabÝHâKkiWZS4GÝÂ[bæ�FVS!T¿WZßVWZL¿GÝ`dKF�cðó [¢S!ÝV[JG¢FVdKßoFHLKh\WZd¿hZÝVS!TÞlKGgiLKUÂTKkiFHGJá�ÝHabS![�O Ü aJW\hZW\L�G
abWZß`gÎW\æôÝVáºGIÞW^[JGJFHGW^ÝVáºGJIKW^FHabG�gÎLNìHíöõ6f÷S!Ý`dKW\kÎgiLKU,è ø/êðdKW\S�ÝHLK[bGabFHGJWZd7GIKW^kigÎS�giGFVGgiÝHLK[
FHLÞd�kÎFVhjç�ÝVáðhZÝVLK[bWZLK[blK[6ÝVL�GIÞWBâÆWZ[bG6S�WZGJIKÝ`dK[�á�ÝHa�hZÝVS!TÞlKGgiLKU?õ�fùåKW\kÎdK[�giLµFHTÞTKkÎgihZFVGgiÝHLK[
GÝ�giLKIKÝVS!ÝVUHW\LKWZÝVlK[�WZFHabGI7S�FHGJWZabgÎFVkÎ[�O
X:L,GIÞgÎ[)hZÝVL`GWZú`GoYÞæ�W?IÞF�ßHW?dÞWZßHW\kÎÝVT¸W\d�FHLÞd�hZÝVL�GJgÎL`lKW!GÝ	GW\[JG®FHLKd�gÎS�TKabÝ�ßHW?FµLKW\æûìHí

hZÝ`dKW�á�ÝHaRFHTKTÞkÎgihZFVGgiÝHL�GJÝBW\kÎW\hZGabÝHS�FVUHLKW\Ggih¦gÎLÞdKlKhZGJgÎÝVL?GJÝHS�ÝHUVaJFVTKI`c°FHLÞd?GÝBWZL`ß`gÎabÝHLÞS!W\L`GFHk
giS!FVUHgiLKU¢TKabÝHâKkiWZS�[�O�ü²IKW?åKLKgiGWZã�dKgië¸W\aJW\LKhZW?á�aJW\à�lÞWZLKh\c�ã�dKÝVS!FVgÎLNá�ÝVaJS�lKkÎFVGgiÝHL7gÎ[BâKFH[bWZdNÝVL
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GIÞFHG°giL¿è Z/ê:Y¸FHLKd�FVLÈFHLKgi[bÝHGabÝHTÞgÎh�TÆWZabá�WZh\GkicNS!FVGhjIKW\d�kiF�cHWZa°FHTKTKabÝHFVhjI�è [VêÃYRè]\Õê�gi[®lK[JW\d�GÝ
[bT¸W\hZgiá�còGJIKW�âÆÝHlKLÞdKFHabc�h\ÝHLKdÞgÎGJgÎÝVLK[oO	ü²IKW	TKabWZ[bWZL`G^TKFHTÆWZa�[JlÞS!S�FVaJg_^ZW\[?ÝHlÞa�TKabÝHUHabWZ[b[^GÝ
dKFVGW)ÝHLNGIÞgÎ[#h\Ý`dKW)dKWZßVWZkiÝHTKS�WZL`GoO
` WZh\GgiÝHLµï!dKW\[Jh\aJgiâ¸W\[�GIKW)FHkiUHÝVaJgiGIÞS giS�TKkiWZS�WZL`GW\d	giL7GIKW)hZÝ`dKW`O ` WZh\GgiÝHLµì!TKabÝ�ß`gÎdKW\[�F

[bWZabgÎW\[°ÝHá�W\ú`FHS�TKkiWZ[°ßoFVkÎgidKFHGJgÎLÞUµGIÞW?hZÝ`dKW`O Ü LKd ` W\hZGgiÝHL,øµdKgi[Jh\lK[b[JW\[°IKÝ�æ�GIÞW�h\Ý�dÞW?æ²gikÎk
âÆW^lK[JW\dNgÎL7GIKW^giL`ßHW\aJ[bgÎÝVLµTKabÝHâÞkÎW\S�á�ÝHa²õ�kÎW\hZGabÝHf,FHUHLÞWZGgih®X:LKdKlKh\GgiÝHLNü�ÝVS�ÝHUHabFHTÞI�c`O

aÆÑcb²Ùdb²Ùfe?g:hÈØµ×	ÒÕÖHikj
ü²IKW�UVÝHFVk°ÝHá^GJIKgi[7h\Ý`dKW,dKW\ßHW\kÎÝVTKS�WZL`GµW\ë¸ÝVaJG	gÎ[7GÝ%TKaJÝ`dKlÞhZW,FVLôFVhZhZlÞaJFVGW�FVLKd W.l�ã

hZgiWZL`G�á�ÝVaJæ�FHabdò[JgiS?lKkiFHGJgÎÝVLÁá�ÝHa�õ�f åÞWZkidK[?GJIKFHG�h\FHLÁGIÞWZLÂâÆW�WZFV[JgikÎc�lK[bWZdÁá�ÝHa�gÎL`ßHW\aJ[bgiÝHL
ÝHá2õ�kÎW\hZGabÝHf,FHUHLÞWZGgih^X:LKdKlÞhZGgiÝHL,ü�ÝVS!ÝVUHabFHTKI`cnm;õ6f�X:üpo�åKWZkid�dKFVGFÆO�ü²IÞWpq2íSq2írm�åKLÞgÎGJWZã
dKgië¸W\aJW\LKhZW7á�abWZà`lKWZLÞhZc`ãvdÞÝHS�FHgiLUo�á�ÝVaJS�lKkÎFVGgiÝHL�TÞaJW\[JW\L�GJWZd�IÞWZabWµgi[!FVL�WZú`GJWZLK[bgÎÝVL�GÝòkiÝH[b[Jc
S�WZdKgiFÈÝHá�FÈS�WZGJIKÝ`dÂdKWZßVWZkiÝHTÆWZdÁá�ÝHa?kÎÝV[J[bkÎW\[J[^S�W\dKgÎF,gÎLôè Z/ê:O�ü²IKWµS!W\[JIÁGJaJlKLÞhZFHGJgÎÝVLÁFHTKã
TKabÝHFVhjIµgiL�ßVÝHkißHW\[�lK[bgiLKU�FHL7FHLKgi[JÝVGabÝHTKgih®FHâK[bÝHabâKgiLKU9s�futvm�TÆWZabá�WZhZGJkÎc	S�FHGhjIÞWZd7kÎF�cVWZawoðá�ÝVkÎã
kiÝ�æ²gÎLKU?GIKWBgÎdKW\FH[�gÎL�è [Hê:YÆè xVêÃO�ü²IKWBFHâK[bÝHabâKgiLKU^aJW\UHgiÝHLK[6IKF�ßHW#S�FVGWZabgiFHkÞTÞFHabFHS�WZGJWZab[¦[JgiS�gÎkiFHa
GÝ7GIÞÝH[bW?TKabÝHTÆÝH[bWZd�giL¿è yHê:OBü²IKW!hZÝ`dKW!gÎ[)æ²abgÎGJGWZL�gÎLnqÞÝVaJGJaJFVLkyHîÆY¸FVLKd,W\FH[bW?ÝHá6T¸ÝVaJGJFHâKgikÎã
giG:c,GÝ,ß3FVaJgiÝHlÞ[^IKgÎUVIÁT¸W\aJá�ÝVaJS�FHLÞhZW¢hZÝVS�TKlKGgiLKUÈTKkiFHGJá�ÝHabS�[�IKFH[?â¸W\WZLÂÝHLÞW¢ÝHá�ÝHlKa^dÞWZ[bgÎUVL
hZabgiGWZabgiF�GJIKaJÝVlKUHIÞÝHlKG�giG[#dKW\ßHW\kÎÝVTKS�WZL`G3O
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ü�ÝNdKW\ßHWZkiÝHT�F	[bc`[JGJWZSùÝVá6W\à�lÞFHGgiÝHLÞ[®GJÝNdKWZGJWZabS!giLKW�GIÞW¢WZkiWZhZGJaJgih!FHLKdòS�FHUHLÞWZGgih�åKWZkidK[

æ²giGIKgiL�F®ßVÝHkilKS�W�YoGJIKW²giL�GJWZUVaJFVk�á�ÝHabSûÝHáÆf�FHú`æ�WZkikÃó [2hZlKabk�WZà`lKFVGgiÝHLK[�m Ü S�T��W\aJW`ó [�FVLKd�qÞFHabFHã
dKF�cðó [²kÎF�æ²[woY
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FHabWNlK[bWZd�Oôe°W\aJW ¢ gÎ[µGIKW�giS�TKabWZ[b[JW\d¿W\kÎW\hZGJaJgihÈhZlKababWZL`G¢dKWZLÞ[JgiG:c�Y j gÎ[	GIKWÈgiS�TKabWZ[b[JW\d
S�FHUVLKWZGJgÎhBhZlKabaJW\L`G¦dKWZLÞ[JgiG:c�Y ��FHLÞd ¨�FHabW#dKgiFHUHÝVLKFHkÞdKcHFVdK[�ÝVáPdKgiWZkiWZhZGJaJgih#TÆWZabS�gÎGJGgiß�giG:c¢FHLÞd
S�FHUVLKWZGJgÎh�T¸W\aJS�WZFVâKgikÎgiG:c	abWZ[bTÆWZhZGJgÎßVWZkic�Y¸FHLÞdN«ûgÎ[®GIÞW�âÆÝHlKLÞdKFHabc	ÝVá�GIKW!ÝHTÆWZL,[JlKabá�FHh\W   O
ü²IKW�giL�GJWZUVaJFVkÎ[)giL¥mJé;o�FHLÞd¥m;ïFo�FHabW�FVTKTKkigÎW\d�GJÝNdKgÎ[bhZabWZGJW�WZkiWZS�WZL`G[?m;aJW\hZGJFHLKUVlKkÎFVaBâÞkÎÝ`hjç`[�o
æ²giGIKgiLNGIKW^ßVÝHkilKS�W®lÞ[JgiLKU�GIKW^á�ÝVkÎkiÝ�æ²giLKU�aJW\kÎFVGgiÝHLK[w¬
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æ²IKW\aJW µ ¶ gÎ[�F!hZWZL`GJWZa�ßoFHkilKW°FV[J[bÝ`hZgiFHGW\d�æ²giGI7GIKW�¹NGJI	h\WZkik~[JIKÝ�æ²LµgÎLdq2gÎU~O¸éVOºEBÝHGJW®GJIKFHG
GIÞW6dKgi[Jh\aJW\GW�W\kÎW\hZGabgih¦åKWZkid�gi[ºkiÝ`hZFHGJWZd^FVGðGIKW�hZW\L�GJWZa�ÝHá`FHL^W\dKUHW¦FVLKd^GIÞW6dKgi[Jh\aJW\GW�S�FHUVLKWZGJgÎh
åKW\kÎd»ºKÝ�æ²[)GIKabÝHlÞUHI,GJIKW¢hZW\L`GabÝHgid,ÝHá6F7á�FVhZW`O Ü ki[bÝÆY~GJIKW9¹NGJIòh\WZkik�gÎ[)LKÝVaJS�FVkÎkicÈaJW\á�WZabaJW\d
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GÝ%FH[7hZW\kÎk%m_Ñ ª%��ª'Ò oY°âKlKG7á�ÝHa7LKÝHGJFHGJgÎÝVLKFHk®hZÝVL�ßVWZLKgiWZLÞhZW�Y�F%hZW\kÎk)S�FHTKTÞgÎLKU%lK[bgÎLKU¿[bc�S�â¸ÝVkÎ[
[blKhjI�FV[SÓ ª'�=ª'Ô&ª%Õ;ª'µ�ª.¸ m;á�ÝHa^lKTRY~dKÝ�æ²L�Y~kiWZá�GoYPabgÎUVI`G3YÆá�abÝHL`G3Y~âÞFHhjç�o¦GJÝN[JTÆWZh\gÎá�c�GJIKW�[Jgiú�h\WZkikÎ[
[blKaJabÝHlÞLKdKgiLKU)GIKW�¹ÈGI�h\WZkikÞgi[¦lK[bWZd�Oºü²IKgi[6S�FHTKTÞgÎLKU^gi[¦TKabWZ[bWZL`GJWZd�gÎL�üRFHâKkiW?éHO�QRWZkiki[¦ÝHGJIKWZa
GIÞFHL¿GIKW7[Jgiú�h\WZkikÎ[�FHd ä FHhZW\L`G�GJÝ�GJIKWN[JgiúÂá�FHh\WZ[�S�F�cÂFHki[JÝ�â¸WNkiFHâÆWZkikÎW\d%lK[bgiLKU�GJIKW7[JFVS!W
S�FHTKTÞgÎLKU~O-q¸ÝHa#W\ú�FVS�TKkÎW`Y�abWZkiFHGJgÎßVW®GJÝ�hZW\kÎk8¹�YKhZWZkik ��µ gÎ[°hZWZkik%m_Ñ ¦ é ª%��ª.ÒH¦ é;o�FHLKdNhZW\kÎk �=Ô�¸
gi[²hZWZkik%m_Ñ ¦ é ª%�È¦ é ª'ÒÈ¡ é;oJO
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��÷ �|�|���vDø2û%ü5ùuú�û	ý/¯ � ÷ �|�b���vDø2û�ü���ú�ûòýH¯
� ÷ �|�b���vDø2û�ü'û	ý�ùuú3¯ � ÷ �|�b���vDø2û�ü'û	ý���ú3¯

ü²IKW¦dKgi[Jh\aJW\Gg_^ZW\d®á�ÝVaJSÀÝHá�mé=o`FHLÞd�m;ïFo`abWZ[blKkiG[�gÎL)FHL^W\à`lKFHGJgÎÝVL®á�ÝVaðWZFVhjI)åKWZkid^hZÝVS!TÆÝHLÞWZL`G3O
ü²IKW�abWZ[blKkÎGJgÎLÞUBW\à�lÞFHGgiÝHLÞ[�FVaJW�hZlKS�â¸W\aJ[bÝHS�W	�oIKÝ�æ�WZßHW\aoY\TKabWZ[bWZL`GJgÎLKUBWZFVhjI?WZú`TKabWZ[b[bgÎÝVL�lK[bgÎLKU
S�FHGJaJgihZW\[¦TKabÝ�ß�gidKW\[¦F^hZÝVS!TÞFHhZG�á�ÝVaJS�O�ü²I`lK[�Y�lK[bgÎLÞU�à`lKFHL`GgiGgiWZ[6dKWZåKLÞWZd¢giL�GIKW Ü TKTÆWZLKdÞgÎúðY
mé=oRFHLKdNm�ï�oRâ¸W\hZÝVS!W


��������� �v������� ���� �� ¡ ��� �� m¿Z�o
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FHLKd

� � �� � ¦:������� �� �! �� ¦ �� �¹ ª m¿[�o

aJW\[JTÆWZh\GgißHW\kÎc`O ü²IKW�FVTKTKFVaJW\L�G�kiFHhjç%ÝHá)[Jc`S�S�WZGJaJc%gÎL GJIKW�TKFVgÎa�ÝVáBW\à`lKFHGJgÎÝVLK[nm¿Z�o)FHLÞd
m¿[�o¦FVaJgi[bWZ[®á�aJÝVS dKgÎëÆWZabWZLÞhZWZ[)giL�GJIKW!S!W\GIKÝ`dòÝHá¦dÞgÎ[bhZabWZGJg]^\gÎLKU � FHLÞd � ÝVL,GIÞW![bGFVUHUVWZabWZd
UHabgid�m�[bWZWµGJIKW Ü TKTÆWZLKdÞgÎúÂá�ÝVa�GJIKWµdKW\GFVgÎki[�oJO ` ÝHkiß�giLKU�á�ÝVa�GJIKWµS�FVUHLKW\GgihµåKW\kÎd m�giL�ÝHabdKWZa
GÝ¢W\kÎgiS�gÎLÞFHGW?gÎG²á�abÝHS GIKW�W\à`lKFHGJgÎÝVLK[�o�giL m¿[�oRFHLKdÈGJIKWZLN[blKâK[bGgiGlKGJgÎLKUµGIKW�abWZ[blKkiG²gÎL`GJÝ�m¿ZFo
c`gÎW\kÎdÞ[


 � "��  ±�#!  ±$#� 
% � �� ¦ Ò °� ���� �� �¦:����� � &�� ��H¦ 
 � '��  ±$#! �¹ ª m�\=o
æ²IÞgÎhjI!IKFH[2F)á�ÝHabSûW\L�GJgÎabWZkic^FHLÞFHkiÝHUHÝVlK[RGÝ)GIKFVG2hZÝHS�S�ÝHLÞkÎc^lK[bWZd!giL!åÞLKgÎGJW�WZkiWZS�WZL`G2hZÝ`dKW\[oY
(*)*+,) Y

-/. ¨ ±�#0 � -1. � ¦ Ò °� � 0 ���¥�
¦:����� � ¢¤¦ -/. ¨ ±�#0 ��j§ª m¿x�o

WZßHW\L	GJIKÝHlÞUHI7ÝHlKa²UVÝHFHk~IKW\aJW)gi[#GÝ�dKW\ßHW\kÎÝVT	F�åKLKgiGW^dÞgÎëÆWZabWZLKh\W^hZÝ`dKW`O
Ü hZÝVS�S!ÝVLKkic®ÝVâK[bWZabßHWZd^TÞaJÝVâKkÎW\SÀgiL?L`lKS�W\aJgihZFVkHhZÝVS�TKlKGFVGgiÝHLK[�ÝHáKf,FHú`æ�W\kÎk:ó [ºWZà`lKFVGgiÝHLK[

FHabgi[JW\[^dKlKW¢GÝÈFNTÆÝH[b[JgiâKkiW¢aJW\[JÝVLKFHLÞhZW!FHGL^ZW\aJÝNá�abWZà`lKW\LKhZc`O�X:á�GJIKgi[?Ý`hZh\lKaJ[�Y~GJIKW¢aJW\[JlÞkÎGJgÎLKU
S�FHGJaJgiú%IÞFH[µFVL WZgiUHW\L`ß3FVkÎlÞWÈFHG?^\WZabÝÂFHLKdôGIKW\aJW\á�ÝHabW�gÎ[	LKÝHG	T¸ÝV[JgiGgißHW,dKWZåKLÞgÎGJW,FHLÞd LKÝHG
giL�ßVWZabGgiâKkiW�O q¸ÝHa�GIKWNUVWZÝHS�W\GabgÎW\[�h\ÝHLK[bgÎdÞWZabWZd½IÞWZabW�Y2GJIKWNåKWZkidK[¢á�ÝHa�abWZ[bÝHLKFVL`G?á�abWZà`lKWZLÞhZc
ÝHá®îÁe�^ÈFVaJW7UHW\LKWZabFHGJWZd¿ÝHLKkic�â`c�WZkiWZh\GabgÎhÈhjIÞFHabUHWµæ²giGIÞgÎL GJIKWÈßHÝVkÎlKS�W`O ` lKhjI�hjIKFHabUHW\[
S�F�cµdKW\ßHW\kÎÝVT	FV[#FHLNFHabGgiá�FHh\G²ÝHá2L`lKS�WZabgÎh\FHkPabÝHlKLÞdKÝHë�æ²IÞWZLÈWZßoFVkÎlKFVGgiLKU¢GIÞW^ßHWZh\GÝVa#æ�F�ßVW
WZà`lKFVGgiÝHL32 WZ[bT¸W\hZgiFHkikÎc!FHG�kÎÝ�æ�WZa6á�aJW\à�lÞWZLKh\gÎW\[oOºü²IKgi[�TKabÝHâÞkÎW\S gi[6F�ßVÝHgidKWZd¢â`c!WZkigÎS�giLKFHGJgÎLKU
FHL`c�hjIÞFHabUHW®æ²gÎGJIKgÎLNGJIKW^ßHÝVkÎlKS�W)lK[bgÎLÞU!F�GJWZabS�FHLÞFHkiÝHUHÝVlK[�GÝ

-.è4- � m � 0 �'� o�ê �6587 m¿y�o
ü²IKgi[6gi[6FVhjIKgÎW\ßHW\d¢â�c![bGFHabGgiLKU�á�abÝHS ]�FHlÞ[J[�ó [�kÎF�æ¿á�ÝHa�GIKWBWZkiWZh\GabgÎh#åÞWZkid�gÎLµgÎL`GW\UHabFHkKá�ÝVaJS�Y

9 - � m � 0 �'� o �;:v� � m � 0 ��� o � {I�R d� î ª mJéjîFo
GÝ�FVaJabgÎßVWBFVG²GIKW^dÞgÎ[bhZabWZGJg]^\WZd7S!FVGabgÎúµWZú`TKabWZ[b[JgiÝHL

 ±�#� =<����> �  ±�#9 �?� > ���� �� � �î ª méVé;o
æ²IÞWZabWBGJIKW^S�FHGabgihZWZ[�giL	TÞFHabWZL`GIKW\[Jgi[�FHabgÎ[bW°á�abÝHS�dKgÎ[bhZabWZGJg]^\gÎLÞU mJéjîFoºæ²IKgikÎW^GJIKW)aJW\S�FHgiLKgÎLÞU
S�FHGJaJgihZW\[^gÎLÁGIÞW¢[Jà`lKFVaJW�âKabFHhjçVWZG®FHabgÎ[bW�á�aJÝVS dKgi[Jh\aJW\Gg_^ZgiLKU m¿y�o�FHá�GW\a^GIKWµFHTKTKkigihZFHGJgÎÝVL�ÝVá
FHL7giL�GJWZUVaJFVkPgÎdKW\L`GgiG:c�OA@ IKW\LNmJéHé=oºgi[#FVdKdKWZd7GÝ�m2\;oJY�GIKW^abWZ[blKkiG²gÎ[

m 
 � '��  ±$#!  ±$#� 
% � ¡  ±�#�  <���B> �  ±$#9 �C� >  ���
¦ÈÒ °� ���� o �� � ¦:������� ��� ��È¦ 
 � "��  ±�#! �¹ 7 méÕïFo

e°Ý�æ�WZßVWZa�Y�F�S�ÝVaJWB[Jc`S�S�WZGabgih#á�ÝHabS gÎ[�ÝHâKGJFHgiLKWZdµâ�c�S�lKkÎGJgÎTÞkÎc`giLKU?GJIKaJÝVlKUHI¢â`c  # ®2° FHLÞd
GIÞWZLNaJW\æ²aJgiGgiLKUuméÕïFo�FH[

m D# ®2°� 
E�8"��  ±$#!  ±$#� 
%=# ®2°� ¡
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 ±�# ®2°�  <��� > �  ±�#9 �?� >  ���  ±$# ®2°� ¦ Ò °�  ��� o  # ®2°� �� �¦:����� �  # ®�°� ��� ��È¦  # ®2°� 
 � '��  ±�#! �¹ 7 méÕìFo

aÆÑ&aÆÑGFLj g ���F���n�U����|.z��){v���F�¤�N}	HJI¥|'����{��;��|'z&�F{
ü²IKW�S!W\[JIògi[®GJaJlÞLKhZFVGWZdòlK[bgÎLÞU	TÆWZabá�WZh\Gkic�S�FHGhjIÞWZd,kiF�cHW\aJ[�m¿s�fut5o�GJIKFHG)FHâÞ[JÝVaJâ�W\kÎW\hZã

GabÝHS�FVUHLKW\Ggih®æ�F�ßHW\[�á�ÝHkikÎÝ�æ²giLKU¢GIÞW^UHWZLÞWZabFHkPgidKWZFV[#gÎL�è [Hê:O�ü²IKWLs�futÂgi[#F¢aJW\TKabWZ[bWZL`GFVGgiÝHL
ÝHáRFHLÞgÎ[bÝHGJaJÝVTKgÎh®S�WZdKgiF�[JFVGgi[Já�c`giLKU

Ù � �LKNMPO ��� FHLKd Q � ¨ KJMRO ��inª méÕøFo
æ²IKWZabW

�LKNMPO � � � S FHLKd ¨ KJMRO � ¨ � S37 mé¯ZFo
ü²IKW�[Jc`S?âÆÝHk S [bGFVLKdK[7á�ÝHa7F�dKgiFHUVÝHLKFVk°dKcVFHd GJIKFHG	IKFH[7WZL`GabgiWZ[µ[bWZkiWZh\GW\d GÝ%FHâK[bÝHabâ
giLKhZgidKWZL`G!WZkiWZh\GabÝHS�FHUVLKWZGJgÎh	æ�F�ßVWZ[�O,ü²IÞW	á�ÝVaJS ÝHá°GIKgi[¢dKcHFVdKgihµà`lKFHL`GJgÎG:cÂgi[�dKWZGJWZabS!giLKW\d
â`cÈGIKW!LKÝVaJS�FHkRGÝ7GIÞW�s�fut¿gÎL`GW\aJá�FVhZW`O Ü [^FHL�WZú`FHS�TKkiW�Y¸á�ÝHa)F s6fut¿gÎL`GJWZabá�FHhZW!æ²giGI,F
LKÝVaJS�FHkPgiL7GIKW3T^dKgiabWZhZGJgÎÝVL�Y`GJIKW^á�ÝHabS�ÝHá S gÎ[²UVgÎßVWZL7â`c�è]\ÕêÃYºè y/ê

S U��
³ î î
î ³ î
î î>éLV ³

ª mé¯[Fo

gÎLNæ²IKgihjI ³ gÎ[²UVgÎßVWZL7â`c

³�� é ¡ µ mXW ªZY�ª T1o
é ¡k�\[�� ª mé=\;o

æ²IKW\aJW [ gÎ[®Fµh\ÝHLK[bGFVL�GBFHLKd µ m]W ªBY�ª T�o�gi[BF	á�lKLKhZGJgÎÝVL,ÝVá¦T¸ÝV[JgiGgiÝHL,GIKFVGBá�FVkÎki[BGJÝ ^\WZabÝ�FHG
GIÞW°giL�GJWZabá�FHh\W²â¸W\G:æ�W\WZL¢GIÞW°S�Ý`dKWZkigÎLÞU�[JTÞFHhZW²FVLKd¢GIÞW°dKW\[JgiaJW\d�s6futÈâÆÝHlÞLKdKFHabc�O�@òW°IKF�ßVW
á�ÝHlÞLKdNGIKabÝHlKUVI	W\S�TKgÎabgihZFHkP[bGlÞdKgÎW\[²GIKFVG²F¢[JlÞgÎGJFHâKkiW)á�ÝHabS�á�ÝHa ³ gÎ[

³�� é ¡ µ mXW ªZY�ª T1o
é ¡ �\���	� ª mé¯xFo

æ²IKWZabW µ m]W ªBY�ª T�oºgi[²UHgißHW\L	â`c
µ m]W ªZY�ª T�o � mJé ¦�� oJ^

_ m]W ªZY�ª T�o 7 mé¯yFo

e°WZabW�Y _ mXW ªBY8ª T1o�gi[�FNdKgi[Jh\aJW\Gg_^ZWZdÁdKgi[bGFHLÞhZW�á�aJÝVS GJIKW¢S�Ý�dÞWZkigÎLKUN[bTKFHh\WN`=s6fut�giL�GJWZabá�FHh\W
GÝ�GIKW®hZW\L`GabÝHgid¢ÝHáPGIÞWBh\WZkik¸ÝVáPgÎL`GW\aJW\[JG�gÎLÞ[JgidKW°GJIKW£s6fut�O/ü²IKWBTKFHabFHS�W\GWZaa^ògi[�hjIÞÝH[bWZL¢GÝ
åKú7GIKW�FHS�TKkigÎGJlKdKW�ÝHá µ m]W ªZY�ª T�oO�üRÝ�dKFHGJW�YÞGIKW?â¸W\[JGBá�ÝHabS ÝVá _ m]W ªZY�ª T�o2IKFV[°âÆWZW\L�á�ÝHlKLÞd
GÝ,â¸W	kÎgiLKWZFVa�giLÂGIKW	dKgÎ[bGFVLKhZWµFH[�dKW\GW\aJS�giLKWZdÂâ`còL�lÞS!W\aJgihZFVk6W\ú�TÆWZabgiS!W\L`GFHGJgÎÝVLÁ[JÝ�GJIKFHG
µ m]W ªZY�ª T�o�IKFH[²FVL	giL`ßHW\aJ[bW)G:c�TÆW)dKgi[JGJaJgiâKlKGJgÎÝVL7kigiçHW)GIKFVG²gÎL�èiéHé|ê:Yðèiéjï/ê:O

bÆÑc�dc?e jeFLg �df
ü�Ý!dKWZS�ÝVLK[JGJaJFVGWBGIKW)FHh\hZlKabFHh\c�FHLKd	hZÝHL`ßVWZabUHWZLÞhZW#TKabÝHTÆWZabGgiWZ[�ÝHá�GIKW®hZÝ`dKW£q2íSq2íím;á�ÝHa

åKLKgiGW\ãvdÞgÎëÆWZabWZLKh\WN`Vá�aJW\à�lÞWZLKh\c�ã�dKÝVS!FVgÎL�oYoæ�W#IKF�ßVW�GJWZ[bGW\d¢ß3FVaJgiÝHlÞ[¦hZFV[JW\[�FHUHFVgÎLÞ[JG�FVLKFHkic`GgihZFHk
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FHLÞd%[bWZS�giFHLKFVkÎc`GgihZFVk²aJW\[JlÞkÎGJ[oO¿ü²IKWN[bWZG¢ÝVáBabWZ[blKkiG[¢giLKhZkilKdKW½éÕí�YRïVí�Y2FVLKd�ìHí W\ú�FVS�TKkÎW
TKabÝHâKkiWZS�[�O
Ü abWZhZGJFHLKUVlKkiFHa�h\F�ß�giG:c m xHî�S1.uZ�S1.�øHîVî�Suo²gi[?[bIKÝ�æ²LÂgÎL qRgiUÆOºïÆOÈü²IKWZabW�FHabW�é¯[

hZW\kÎki[?giL�GJIKW3W�dKgÎabWZh\GgiÝHL�Y²é¢hZWZkik6giL�GJIKW Y dKgiaJW\hZGJgÎÝVL�Y�FHLKdNxVî�hZW\kÎki[?giL�GIÞWvTµdÞgÎabWZh\GgiÝHL�O
ü²IKW¢á�abWZà`lKW\LKhZc�ÝHá�ÝHTÆWZabFHGgiÝHLògi[^ïÈf�e�^`YðFVLKdÁGIKW¢FVgÎaw`;s�fut%giL`GW\aJá�FVhZWZ[^FVaJW�kiÝ`hZFHGJWZdÁFHG
x # � ¦ éjîHîÁS�FHLÞd6x ° �©¦ ìVîHîÁS�OÏü²IKW�dKÝVS!giLKFVL�G»m�ü²õ # � # o)S�Ý`dKW�ÝVá^GIKW�h\F�ß`gÎG:cgi[�kÎFVlKLKhjIKW\d á�aJÝVSyx � � ¦ ïVîHîÁS�O ü²IÞW�S�FHUHLÞgÎGJlKdKWÈFHLÞd¿TÞIKFH[bW�ÝHá{z}|�Y�[bFHS�TKkiWZd�FHG
W � øHî�S�YHFHabW²[JIKÝ�æ²L¢giL�q2gÎUV[oO/ì�FHLÞd¢øÆO�ü²IKWPq2í£qRí�abWZ[blKkiG[¦FVUHabWZW²æ�WZkikÞæ²giGI�FVLKFHkic`GgihZFHk
hZFVkÎh\lKkiFHGgiÝHLÞ[oY�æ²giGINGIÞW^ÝHLKkic�[bgÎUVLKgÎåÞhZFHL`G�dKW\ß�giFHGJgÎÝVLK[�kÎc`giLKU¢æ²giGIKgiLNGIKWLs�futÁaJW\UHgiÝHLK[�O
Ü kigÎLÞW�ÝVá¦hZÝVLK[JGJFHL`G°h\lKabaJW\L�GBgÎ[)TKkiFHh\WZd�giL,GJIKW!hZWZL`GJWZa)ÝHá�GJIKW�[bà`lKFHabW?h\F�ß`gÎG:cN[bIKÝ�æ²L�giL

q2gÎU~O�Z~O#õ�FHhjI�[bgidKW?IKFV[BF	kÎW\LKUHGJI,ÝVá�øHîHîµS m¿xHî	hZW\kÎki[�oJY¸FHLKd�GJIKW!IKWZgiUHI`G°ÝVá¦GIÞW�h\F�ß�giG:c7gÎ[
Z7S mé?hZWZkik%oO)ü²IKW!á�abWZà`lKWZLÞhZcÈÝHá6ÝHTÆWZabFHGgiÝHL,gÎ[)ï7f�e�^`O)ü²IKW!S!FVUHLKgiGlÞdKW�FVLKd,TÞIKFH[bW�ÝVá
z U FVaJW�[JIKÝ�æ²L�gÎL»q2gÎUV[oO)[7FHLKd¥\HO)ü²IÞW!dÞFHGF7FHabW?TÞkÎÝVGGW\d�FV[)F	á�lKLÞhZGgiÝHLòÝHá _ Y~æ²IÞgÎhjI�gÎ[
TÆÝH[bgÎGJgÎßVW�æ²IKW\L�GJÝ)GIKW�abgÎUVI�G�ÝHá¸GIKW�kigÎLKW�[bÝHlKabhZW�ÝHa2LKW\UHFHGJgÎßVW�giáÞGJÝBGJIKW�kÎW\á�G3O�ü²IKW�hZFVkÎh\lKkÎFVGW\d
FHLÞd�FHLKFVkÎc`GJgÎh\FHkKdKFVGF�FVUHabWZW#æ�WZkik:Y/æ²giGI�GJIKW°ÝVLKkic�[bgÎUVLKgiåKhZFVL�G6dKWZß`giFHGgiÝHLÞ[6Ý`hZh\lKaJabgiLKU^gÎLµGIKW
s6f�tòabWZUVgÎÝVL�O
ü²IKW²G:æ�Ý^[bWZGJ[¦ÝHáÆìHíôWZú`FHS�TKkiWZ[�æ�W²æ²gÎkikK[bIKÝ�æ¿IKWZabW�FHabW²âKFH[bWZd!ÝHL�GIÞW#åKWZkid�UHW\ÝHS�WZGJaJc�ÝVá

q2gÎU~ORxÆOA~#W\hZW\gÎßVWZab[�FVaJW®dKÝ�æ²L7F�â¸ÝVaJW\IKÝHkiW)gÎLNF�kÎF�cVWZabWZd�S�W\dKgÎlÞS æ²giGINFHgia�FHâÆÝ�ßHW®GIKW^á�abWZW
[blKaJá�FVhZW`O^ü²IKW�åKab[JG®WZú`FVS!TÞkÎW�ÝHá�F	âÞlKaJgiWZdòabWZ[bgÎ[bGgißHW�kÎF�cVWZa)IKFH[)Fd[Hî7SùGIÞgÎhjç�kiF�cHW\aBæ²giGI
hZÝVLKdKlKh\Ggiß`gÎG:c � îÆO ì ` `VSÈYVF�ï=Z�S GIKgihjç�kÎF�cVWZa¦æ²giGI	hZÝVLKdKlKh\Ggiß�giG:c � îÆO îÆé	[ ` `HS�Y/FVLKd�FVL
x;Z)S kÎF�cVWZa2æ²giGI¢hZÝVLKdKlKh\Ggiß`gÎG:c � î~O ì ` `VSöFHG�GJIKW#âÆÝHGJGÝHS ÝHáÆGIÞW²S!Ý`dKW\kÃO Ü TKTKabÝHTKabgÎFVGW\kÎc
dKW\[JgiUHLKW\d?s�fut�FVâK[bÝHabâKgÎLÞU?kiF�cHWZab[�[JlKababÝHlKLKdµGIKW)S�Ý`dKWZkiWZd7aJW\UHgiÝHL�ÝVLµFVkÎkP[bgÎú¢[bgidKWZ[�ÝHáºGIKW
dKÝVS!FVgÎLROºü²IÞW°abWZkiFHGgißHW°T¸W\aJS�giGGgiß`gÎG:c�ÝVáPFHkik¸GJIKaJW\W°W\FHabGI¢kiF�cHWZab[¦gi[�h\ÝHLK[bGFVL`G6FHLÞd¢FH[b[JlKS�W\d
GÝ7WZà`lKFVk#éjîÆO îÆO®ü²IÞW!á�abWZà`lKW\LKhZcÈÝVá¦GIÞW!W\ú`hZgiGFHGJgÎÝVL,gi[�é�ç`e�^�æ²giGIòGIKW�S�FHUVLKWZGJgÎh!dKgiT¸ÝVkÎW
GabFHLÞ[JS�giGGW\a¦kiÝ�h\FHGJWZd¢FHG�GJIKW#á�abWZW#[blKabá�FHh\W²æ²gÎGJI¢FHL�ÝHëÆ[JW\G¦ÝHáFZ�S á�aJÝVSöGJIKW#âÆÝHabWZIKÝVkÎW`Oðü²IKW
åKLKgiGW�dKgiëÆWZabWZLKh\W�abWZTKabWZ[bWZL`GJFHGgiÝHL,æ�FV[BhjIKÝV[JW\L,[bÝµGJIKW�lKLKgiG®[bTKFVhZgiLKU	giL,GJIKW�WZFVaJGJI,S�Ý`dKWZk
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æ�FH[)ïÆO Z	S�Yðæ²gÎGJI»ZVî	h\WZkikÎ[�.vZHî7hZW\kÎki[^gÎLòGIÞW{W Y dKgiabWZhZGJgÎÝVL�Y~FVLKd�éÕî	kiF�cHW\aJ[®ÝHá:s6fut�ÝVL
GIÞÝH[bW�á�ÝVlKa)[JgidKWZ[�O)X:L�GIKW�ßHW\aJGJgÎh\FHkRdKgiaJW\hZGgiÝHLRYÆGIKW\aJW!æ�W\aJW�[;x	hZW\kÎki[)gÎLòGIKW�W\FHabGI,S�Ý`dKW\kÃY
éjïÈh\WZkikÎ[?gÎL�GJIKW�FVgÎa�FVâ¸Ý�ßVW�GIKW�á�abWZWµ[JlKabá�FHh\W�YºFHLKd éÕîÈS!ÝVaJW¢h\WZkikÎ[�FHâÆÝ�ßHW�FHLÞdÂâ¸W\kÎÝ�æ á�ÝHa
GIÞWus6fut kiF�cHW\aJ[�O Ü kÎkSs6fut h\WZkikÎ[�FVaJW½éÕîHS GIKgihjç½giL GIKW,dKgÎabWZh\GgiÝHLK[µF�æ�F�cÂá�abÝHS GIKW
WZFVaJGJIÈS�Ý�dÞWZk:O6ü²IÞW�Ý�ßHW\aJFVkÎkPTKabÝHâÞkÎW\S gi[°GJIKWZLÈFVTKTKabÝ�ú�giS�FHGJWZkic»\jî�.»\Õî�.òéjîHî��¥ZHîHî ª îVîHî
hZW\kÎki[�O°ü²IÞW�h\ÝHS�TKlKGJFHGgiÝHLÞ[Bæ�WZabW?TÆWZabá�ÝHabS�WZd�ÝVL,Fµí®õ®Q íBgiUHgiGFVkA�BkÎGJgÎS�FVGW{@�ÝVaJç`[bGFHGJgÎÝVL
m¿ZVìHì	f�e�^1o6FVLKd,abWZà`lKgiabWZd�FVTKTKabÝ�ú�giS�FHGJWZkic7ø=ZµS�giL�lÞGWZ[)ÝVá®Q�s�� GgiS�W�lÞ[JgiLKU7FHâÆÝHlKG®ï;[Vî
giGWZabFHGJgÎÝVLK[µGJÝ�FHhjIÞgÎW\ßHW�GJIKW,h\ÝHL`ßHW\aJUVWZLKh\W7á�ÝVaµGJIKW,kiFHabUHW\[JG¢hjIKÝVgÎh\W�ÝHá^GJÝHkiWZabFHLKh\W méÕî ±�� oO
ü²IKW�[JS�FHkikiWZ[bG°GÝVkÎW\aJFVLKhZW méÕî ±�� o¦abWZà`lKgiaJW\dÈFHâÆÝHlKG®ìÆO ø�IKÝVlKab[BFVLKd%éjïVîHî¢giGW\aJFVGgiÝHLK[�O#ü²IÞgÎ[
hZÝVS�TKlKGFVGgiÝHL¿æ�FV[�[bWZabgiFHk�FHLKd¿abWZà`lKgiaJW\d½FHâÆÝHlÞG \ÕîHîòf�_�ÝHá°S!W\S�ÝHabc�OÂX:L q2gÎUV[oO�yòFHLÞd
éjî�GJIKW�abWZ[blKkÎGJ[#ÝHáRGIÞW�hZÝ`dKW^h\FHkihZlKkiFHGJgÎÝVLK[²á�ÝHa#GJIKW�S�FHUVLKWZGJgÎh)åKW\kÎdÈS�FVUHLKgiGlKdÞW^FHLKdNTKIKFV[JW
FHabW®hZÝHS�TKFVaJW\d�GÝ�abWZ[blKkiG[�á�ÝHa�GIÞW®[bFHS�W®S�Ý�dÞWZkPÝHâÞGFHgiLKW\dµlK[bgÎLÞU�GJIKW)hZÝ`dKW)õ6f%éÕí m�âKFV[JW\d
ÝHLÁF�[bWZS�giFHLKFVkÎc`GJgÎh\FHk�á�ÝHabS?lÞkÎFÈá�ÝVa�[JlÞhjIòkiF�cHW\aJW\d�S�Ý`dKW\kÎ[wo�dKW\ßHWZkiÝHTÆWZdÁâ`c��^gÎã�e°Fkt�WZW¢FHG
tº_�ESt�O�ü²IKWµÝVâK[bWZabßHWZdÂFVUHabWZW\S!W\L`G?gi[�UVÝ�Ý`d�á�ÝVa�FVkÎk�hjIKÝVgÎh\WZ[�ÝHá#h\ÝHL`ßHW\aJUVWZLKh\W¢GÝHkiWZabFHLÞhZW�Y
âKlKG²âÆWZh\ÝHS�WZ[²W\ú`hZWZkikiWZL`G²á�ÝHa²GJIKW^G:æ�Ý�[bS�FHkikÎW\[JG�ßoFHkilKWZ[�O
` gÎLÞhZW�GIKW�âKlÞaJgiWZd!aJW\[Jgi[bGgißHW6kiF�cHW\a�S�giUHI`G2â¸W�ß`giWZæ�WZd?FV[2FHL?W\FH[bc^hZFV[JW�á�ÝHa2GIÞW5s�fut7[JgiLKhZW

GIÞW!S�F ä ÝHabgÎG:cÈÝVá6GIÞW¢S!W\dKgilKS gi[^hZÝVLKdKlKh\GgiLKU	FVLKdòGIKW\aJW\á�ÝHabW!IÞWZkiTKgÎLÞU7GJÝNFHGGJWZL`lKFVGW!GIKW
[bgÎUVLKFHk�2 TÆWZabIKFVTK[6ÝVâ�ß`giFHGJgÎLKU?GIKW®LKWZW\dµá�ÝVa6GIÞWSs�fut�YHæ�WBIKF�ßHW°FHki[JÝ�GJWZ[bGW\dµGIÞW°hZÝ`dKWBá�ÝHa
GIÞW®abWZßVWZab[JWBTKabÝHâKkiWZS.ÝVáºF!âKlKabgÎW\d	h\ÝHLKdKlÞhZGgißHW®kiF�cHWZa�giL	F!abWZ[bgÎ[bGgißHW®âKFHhjç`UVaJÝVlKLKd�O Ü kikPGIKW
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ÝHGJIKWZa6TKFHabFHS�WZGJWZab[�FHabW²GIKW°[JFVS!W²giLKh\kÎlKdÞgÎLKU?GIKÝV[JW²lK[bWZd¢á�ÝVa¦GIÞWPs6fut�Ooü²IKW#h\ÝHS�TKlKGJFHGJgÎÝVL
æ�FH[�TÆWZabá�ÝHabS�WZdÁFH[�giLÂGIÞW�TKabWZß`gÎÝVlK[�W\ú�FVS�TKkÎW¢FVLKdÂabWZà`lKgiaJW\dòFVTKTKabÝ�ú`gÎS�FHGJWZkic�ìÆO ìÈIKÝVlKaJ[
ÝHá!Q�s�� GgiS!WNlK[bgiLKU�FVâ¸ÝVlKGÈéHé	ZVî,giGW\aJFVGgiÝHLK[!GÝòFHhjIKgiWZßVWµh\ÝHL`ßHW\aJUVWZLKh\Wnm�æ²giGI¿ÝHâK[bWZabßHW\d
WZú`h\WZkikÎW\L�G²FVUHabWZW\S!W\L`G�o�á�ÝHa#GJIKW�giL`GWZabS�WZdKgiFHGJW)hjIKÝHgihZW^ÝVá�GJÝHkiWZabFHLKh\W�mJéjî ±�� oJO�ü²IKW^[bS�FHkikÎW\[JG
GÝVkÎW\aJFVLKhZWNméÕî ±\� oBaJW\à`lKgÎabWZd¿FHâÆÝHlÞGk\VO ZÁIKÝVlKab[!FVLKd�ïF\ÕîHî,giGW\aJFVGgiÝHLK[�O%X:L q2giUH[�O²éHé	FHLÞd
éjï�GJIKW�abWZ[blKkÎGJ[#ÝHáRGIÞW�hZÝ`dKW^h\FHkihZlKkiFHGJgÎÝVLK[²á�ÝHa#GJIKW�S�FHUVLKWZGJgÎh)åKW\kÎdÈS�FVUHLKgiGlKdÞW^FHLKdNTKIKFV[JW
FHabW�FVUHFHgiLÈhZÝVS�TKFHabWZdNGÝ	aJW\[JlÞkÎGJ[°á�ÝHa®GIÞW?[bFHS�W�S�Ý`dKWZkRÝHâKGJFHgiLKWZd,lK[JgiLKU�GJIKW!hZÝ`dKW�õ�f%éjí
dKW\ßHWZkiÝHTÆWZdµâ�c3�^giã�e°Fpt�WZWBFHG5tº_�E�t�O/ü²IKW®ÝHâÞ[JW\aJßVWZd¢FHUVaJW\WZS�WZL`G¦gi[�WZú`hZW\kÎkiWZL`G�á�ÝHa�GIKW®G:æ�Ý
[bS!FVkÎkiWZ[bG6hjIÞÝHgihZWZ[�ÝHáºhZÝHL`ßVWZabUHWZLÞhZW²GÝVkÎW\aJFVLKhZW`Y/âÞlKG�GIKW®aJW\[Jgi[bGgißHW#âKFVhjç`UHabÝHlKLKd¢h\FH[bW°h\kÎW\FHabkÎc
gi[#IKFHabdKW\a²GÝ�h\ÝHS�TKlKGJW^[JgiLKhZW^GJIKW�æ�ÝHab[JG�FVUHabWZWZS�W\L�G�[bWZW\L7IÞWZabW^gÎ[Bá�ÝHa²GIÞW�TKIKFV[JW^FVG²kÎFVaJUVW
dKW\TKGIK[°æ²IKWZLNGIÞW^kÎFVaJUVWZ[bG�hjIKÝVgÎh\W)ÝHáºh\ÝHL`ßHW\aJUVWZLKh\W°GJÝHkiWZabFHLKh\W�mJéjî ±�� oRæ�FH[²giLNlK[JW`O
qRgiLKFVkÎkic�Y/hZÝHLÞ[JgidKWZa2GJIKW²UHW\ÝHS�WZGJaJc^[bIKÝ�æ²L!gÎL�q2gÎU~OKéjì~Y3æ²IKgÎhjI�dKW\TKgihZG[6F®h\ÝHLKdÞlKhZGJgÎßVW�âÆÝ`dKc

âKlKabgiWZdòæ²gÎGJIKgÎLÁFNIKÝVS!ÝVUHW\LKWZÝVlK[)IKFHkiá�[JTÞFHhZW�æ²giGIÁFNaJW\hZGJFHLKUVlKkÎFVaBkiÝ`ÝHTòÝHá�hZlKabaJW\L`G®FV[)GIKW
WZú`h\gÎGJFHGgiÝHLRO�ü²IKW?á�abWZà`lKW\LKhZc7ÝHá�ÝVT¸W\aJFVGgiÝHLNgi[�é)ç`eS^�O²ü²IÞW�Wòh\ÝHS�TÆÝHLKW\L�G°ÝHá�GIÞW?WZkiWZh\GabgÎh
åKW\kÎd�FVLKd�GJIKW TBhZÝVS!TÆÝHLÞWZL`G6ÝVáPGIKWBS!FVUHLKW\Ggih°åKW\kÎdµFHabW#[JFVS�TKkÎW\d�FHkiÝHLÞU�GIKW Y FHú`gÎ[�FHâÆÝHlKG
GIÞWBÝVaJgiUHgiL�Oºü²IKW°S�FHUVLKgiGlKdKWBFHLKdµTKIKFH[bW°ÝVáPGIKW®WZkiWZh\GabgÎhBåKWZkid�FVaJWB[JIKÝ�æ²L¢giL?q2giUH[�O¸éÕø�FHLÞd
é	Z~OPü²IKW�S�FHUVLKgiGlKdKW�FVLKd�TÞIKFH[bW�ÝHáÞGJIKW�S�FHUHLÞWZGgih�åKWZkid!FHabW�dKgi[bTKkÎF�cVWZd�gÎLIq2gÎUV[oO�é¯[BFVLKdÈé;\HO
X:L¢WZFVhjI�TKkÎÝVG6dKFVGF^á�abÝHS hZÝ`dKW\[¦dKWZ[bhZabgiâ¸W\d¢gÎL,èiéjîVêÞFHabW²hZÝVS�TKFHabWZd�FHUVFHgiLK[bGRdÞFHGF?UHWZLÞWZabFHGW\d
â`c q2í£q2í�OÞü²IKW�GJIKaJW\W�hZlÞaJßVWZ[#lK[bWZdÈgiLÈGIÞW?hZÝVS�TKFHabgÎ[bÝHLÞ[²GÝ¤q2í£qRí FHabWR¬Sm�F�o2X:õ á�ÝHa°GIKW
á�lKkik`gÎL`GW\UHabFHk�WZà`lKFVGgiÝHL�[bÝHkilKGgiÝHLRYRm;âUo�¡�~ ` á�ÝVaRGJIKW�à�lÞFH[bgÎã�kÎgiLKW\FHaðFVTKTKabÝ�ú�giS�FHGJgÎÝVL^lK[JgiLKUBGIKW
[bgÎS�TKkiWZ[bG�[Jh\FHkiFHa�aJW'ºKWZh\Ggiß�giG:c�GJWZLK[bÝHa�YVFHLKdNm�h1o�¡�~#í á�ÝHa�GIÞW^à�lÞFH[bgÎã�kÎgiLKW\FHa�FHTKTKabÝ�ú`gÎS�FVGgiÝHL
lK[bgÎLÞU%GJIKW�dÞgÎFVUHÝHLÞFHk®aJW'ºKWZh\Ggiß�giG:c�GW\LK[JÝVaoO q2í£q2í TKaJÝ`dKlÞhZWZ[7abWZ[blKkÎGJ[N[JgiS�gÎkiFHa7GÝ¿GIKÝV[JW
ÝHâÞGFHgiLKW\d,á�abÝHS>X:õ®Y�¡�~ ` Y¸FVLKd¢¡�~#í á�ÝVaBâÆÝHGJI�GJIKW�W\kÎW\hZGJaJgih�FVLKd�S�FHUVLKWZGJgÎh!åKW\kÎdK[)giL,FVkÎk
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Â�Ã%ÄÈÅ�Æ�Æ�Å W �	����	�������	���	�;½�$/½�$ ���	�������&�����5	*	�����������U�	�;��	*	�����&����J���7������5�vÿ��37�ò+	�������"�5�'����7�����vÿ£,����������S���	������������4	�:7�ò+	����	�U���£½���*;!'GpÊ�,����U����4	����������*"�vÿ���42	7�������B;! ¼ � B;! B�s?�;Ð ����� ÿÈ� ÿ��	��� �]���	�(FK%s�$"! Y 7�7��vÿ��������Ãÿ��	�������8�	�=���	�.4	����*	�������/�&�	7�����	�����/*	��4	�U4'��������	7�7�+ � ÿ�����	������������7��&���]�	�)�vÿ������B�'	����7���Í	���S	���-����*	�'�.�È	*	�����������.�U����� ÿ£(FK%s�$"!
hZFV[JW\[oO�q2íSq2í gÎ[B[JW\WZLNGÝ�âÆW�W\[JTÆWZh\gÎFVkÎkicµUVÝ�Ý`dNFHG²åÞLKdKgiLKU�GIÞW�dKgiTÈgÎLÈGJIKW�S�FHUVLKWZGJgÎh�åÞWZkid
S�FHUVLKgÎGJlKdKW)giLdq2giUÆOðé¯[�FHLKd7FHG�FHTÞTKaJÝ�ú`giS�FHGgiLKU!GIKW^S�FVUHLKW\Ggih®åÞWZkid7TÞIKFH[bW)gÎL q2gÎU~Oðé;\VO

£¸Ñ Ù7Ò¤fRÛ�Ú�fAf�ÒZØµÔ
@�W)hZÝVL`GgiL�lÞW°GÝ!GW\[JG�FVLKdµgiS�TKaJÝ�ßVW#GIÞW®õ�f á�ÝVaJæ�FHabd¢S�Ý�dÞWZkigÎLKU!hZFVTKFHâÞgÎkigÎG:c�dKW\ßHW\kÎÝVT¸W\d

IKW\aJWNæ²giGI GIÞWÈlKkÎGJgÎS�FVGWÈUHÝVFHk²ÝVáBTKabÝ�ß`gÎdÞgÎLKUòGIÞWÈá�ÝHabæ�FVaJd%S!Ý`dKW\kÎgiLKUÂGJÝ�ÝVkÎ[¢LÞWZWZdÞWZd�á�ÝHa
F½á�lÞkÎkic LKÝHLÞkÎgiLKWZFVaµgiL`ßHWZab[bgÎÝVL GWZhjIÞLKgÎà`lKW�á�ÝHa7WZkiWZh\GabÝHS�FHUVLKWZGJgÎh�giLKdKlÞhZGgiÝHLÀGÝVS!ÝVUHabFHTKI`c`O
@òÝHabç�giLKU^giL¢TKFHabFHkikiWZk:YoF�LKW\æ¿FVTKTKabÝHFVhjI�GJÝ^GIKWBgÎL`ßHW\aJ[bW�TKabÝHâKkiWZS ÝHá~WZkiWZh\GabÝHS�FHUVLKWZGJgÎh\[�IKFH[
âÆWZWZLÂdÞWZßHW\kÎÝVT¸W\dÁâ�c�èÎéÕì/ê¦âKFV[JW\dÁÝHLÁGIKWµ[JÝVãvh\FHkikÎW\de¥ÃFHd ä ÝVgÎL`G)GW\hjIKLKgià�lÞW�O ¦�ü²IKgi[�S�WZGIÞÝ�d
IKFV[�GJIKW®ßHWZabc�lK[bWZá�lKkPTKabÝHTÆWZabG:c�GIKFVG�GJIKW)gÎL`ßVWZab[JWBTKaJÝVâKkiWZS hZFVLµâÆW®[bÝHkißHW\d�FHTÞTKaJÝ�ú`giS�FHGW\kÎc
â`cÂS�FHç`gÎLÞU�G:æ�Ý�lÞ[JW\[!ÝVá#GIÞW7[bFHS�W7á�ÝHabæ�FVaJd½S!Ý`dKW\kÎgiLKUòhZÝ`dKWNæ�W	IKF�ßVWµdKW\ßHW\kÎÝVT¸W\d½FHLÞd
dKW\[Jh\aJgiâ¸W\d	IÞWZabW�OA�°[bgiLKU¢F�[JÝVS!W\æ²IKFHG�Ý�ßVWZab[JgiS�TKkÎgiåKW\dµdKW\[Jh\aJgiTKGgiÝHL7ÝHáRGIÞgÎ[#GJWZhjIKLÞgÎà`lKW`Y�GIKW
lKTÆdKFHGJWZ[7GÝ�GJIKW,W\kÎW\hZGJaJgihZFVk°hZÝVLKdKlKh\Ggiß`gÎG:c¿dKgi[JGJaJgiâKlKGJgÎÝVL FHabW�ÝHâÞGFHgiLKW\d â�c¿åKab[JG	S�FHç`gÎLÞU
ÝHLÞW°TKFV[J[�GIKabÝHlKUVI�GIÞWBá�ÝVaJæ�FHabd�[JÝVkÎßVWZa6lÞ[JgiLKU?GJIKW°kiFHGJWZ[bG6âÆWZ[bG�UVlKWZ[b[�ÝHáPGIÞW°LKFVGlKabW°ÝVáPGIKW
hZÝVLKdKlKh\GgiLKU°S�W\dKgÎlÞSÈY3FVLKd^GIÞWZL�FVLKÝHGJIKWZa�TKFH[b[ºæ²giGI�GIKW�FHd ä ÝVgÎL`GðÝVT¸W\aJFVGÝHa5m�æ²IKgihjI�á�ÝHaRGIÞgÎ[
TKabÝHâKkiWZS�gÎ[ ä lK[bG²GIÞW^hZÝHL ä lKUHFVGW®GabFHLK[bT¸ÝV[JW®ÝHáRGIÞW®á�ÝVaJæ�FHabdµS�Ý`dKW\kÎgiLKU�ÝHTÆWZabFHGJÝHawoðFVTKTKkigÎW\d
GÝ)GJIKW�dKgÎëÆWZabWZLÞhZWZ[�giL!hZÝHS�TKlÞGWZd!FHLÞd�S�WZFV[JlÞaJW\d?dKFVGFÆO:m�ü²IKW²FVd ä ÝHgiL`G�S�W\GIKÝ`d�gÎ[2S�Ý`dKlKkiFHa
æ²IKW\L�FHTKTÞkÎgiWZd¢giL�GIÞgÎ[�á�FH[bIKgiÝHL¢FHLÞd¢hZÝHlÞkÎd�S�FVçHW²lK[bW°ÝVáÆÝVGIKW\a6á�ÝVaJæ�FHabd�[JÝVkÎßVWZab[¦FH[�kÎÝVLKU�FH[
GIÞWZc7[JIKFVaJW)GJIKW�S�FHgiLÈá�WZFVGlKabWZ[#ÝVá2GIKW�ÝVLKW^dKW\[Jh\aJgiâ¸W\dNIKWZabW�O_o^ü²IKW\LÈGIKW?aJW\[JlKkiG[°ÝHá2GIKW\[JW
G:æ�Ý�hZFVkÎh\lKkÎFVGgiÝHLK[�FHabW�hZÝVS?âKgiLKW\d�GÝ�dKWZGJWZabS!giLKW	lKT¸dÞFHGW\[�GJÝ,GJIKW	ÝVaJgiUHgiLKFVk¦hZÝVLKdKlKh\Ggiß�giG:c
S�Ý`dKWZk:O ü²IKW,aJW\[JlKkiGgiLKU%TKaJÝ`h\WZdKlKabWÈgi[	giGW\aJFVGgißHW�FVLKd hZFVL â¸W�FHTKTÞkÎgiWZd [blKh\hZWZ[b[bgÎßVWZkic½GÝ
TKFVaJGJ[�ÝHáÆGIKW#dÞFHGF~Y +,) §	) YVdKFVGF^FH[b[bÝ�h\gÎFVGW\d?æ²giGI¢ÝHLÞW²GabFHLK[bS�gÎGJGWZa�kiÝ`hZFVGgiÝHL�hZFVL�âÆW#lK[bWZd�GÝ
lKTÆdKFHGJW�GIKW�S�Ý�dÞWZk�âÆWZá�ÝHabW�ÝHGIÞWZaRGabFHLK[bS�gÎGJGWZa2kiÝ`hZFHGJgÎÝVLK[2FHabW6h\ÝHLK[bgÎdÞWZabWZd�Oðü²IKgÎ[2TKabÝ`hZW\dKlKabW
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Buried Conductive Layer: Phase Computations

EM1D
TOL=10−5

TOL=10−6

TOL=10−7

Â�Ã%ÄÈÅ�Ækg�Å W �	����	�������	�p�	��½ $�½ $ ���	�������&���I�oÿ�	���P�	�8��	*	���������PJ���7��9����� ÿ��"7�ò+	�������I�5�'����7�����vÿ5,����������������������&��4	��7�ò+	�������:½ ��*;!òG�Ê�,����F����4	����������*-�vÿ��34ò	7������FB;! ¼�� B;! B�s?�;Ð=�����vÿ�� ÿ��	���U�����	�n(FK%s�$P!
þðÿ���7�	��*	�����F����4.��	�&���	�������	�N()K%s�$k���F�	,�������4	���#ÿ����������	�F� ÿ��U7�	��*	��������ÿ��	�������	�R���	�.4	����*	�������-���	7�����	������Í�ðÿ���7��/� ÿ����¿��������	7�7������84ò	7������U*	��4	�-4'��������	7�7�+"�vÿ��-��	���-��������7����3	��(FK%s�$��]�	��� ÿ����3�¨�.	����7��'!
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Â�Ã%ÄÈÅ"Æk��Å W ���������.��7��'�	�¤	�"� ÿ��L��������	���S�	�/����������� ����� ÿ?9���	���������&��4	�L,;�.��+�,���������� ���¤
ÿ��	���	*	�������	���Rÿ�	7��]����	���-	�U���{ª«s�B�¬&!`þðÿ��-�]����Ç'��������+P�	���	������	�����	�S���}sU
 X$u !
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Â�Ã%ÄÈÅ)Æk�;Å W �	�5��	�������	���	�=�vÿ��/����	�&���������S��7������&������J���7��P��	*	�����������/�]�	�F���'����7;���P½���*	������s ¼ !`þºÿ��J���7����3	���/��	����7����£	7��	��*��vÿ��}"��.����	,;�	���U� ÿ����	����*	����!

IKFV[¦[JW\ßHW\aJFVk�ÝHá~GIKW°[JFVS!W²FVdKßoFHL`GFVUHW\[�FH[¦GJIKW#ßHW\aJc�æ�W\kÎkÞGWZ[bGW\d¢S�WZGIÞÝ�dµÝHáÆæ�F�ßVW�W\à`lKFHGJgÎÝVL
S�gÎUVaJFVGgiÝHLÈgiL�abW.ºKW\hZGgiÝHL,[JW\gÎ[bS�ÝHkiÝHUHcÁèÎéÕø/ê2FHLKd,gÎ[®FHki[JÝµaJW\kÎFVGWZd,GÝµS�ÝVaJW�abWZh\WZL`G°S�W\GIKÝ`dK[
giL7W\kÎW\hZGJaJÝVS!FVUHLKW\GgihZ[�giL�GJaJÝ`dKlÞhZWZd7â`c�èié	ZHê:O

e%F�FL�®ÔÈÙ	ÒNc
®�FHabgÎÝVlK[)[JTÆWZh\gÎFVkR[bc`S?âÆÝHki[)lK[JW\d,giL�GJIKgi[^TKFHTÆWZa)æ²gikÎk�LKÝ�æöâ¸W�dKW\åKLKWZdROLq2gÎab[bG3Y�W ¶ Y Y ¶ Y

FHLÞd"T ¶ FHabW^GIÞW?WZdÞUHW�kiWZLKUVGIK[BÝHá�GJIKWL¹ÈGI�h\WZkik5m qRgiUÆORé;o�gÎL�GJIKW�W¦Y Y YÞFHLKd�T?dKgiaJW\hZGJgÎÝVLK[oY
abWZ[bT¸W\hZGgißHW\kÎc`O Ü dKdKgiGgiÝHLKFVkÞkiWZLKUVGIK[�FH[b[JÝ`h\gÎFVGWZd�æ²giGI�GJIKW#S�FHUVLKWZGJgÎh°åKWZkidK[£m;[JGJFHUVUHWZabWZd�UVaJgid
hZW\kÎkºkÎW\LKUHGJIK[�o�FVaJW)UHgißHW\L	â`c

W ¶v� mXW ¶ ¡ W�¯1o
ï ª Y ¶ � m Y ¶ ¡EY	° o

ï ª T ¶¥� mBT ¶ ¡ T¤±Fo
ï 7 m Ü OÎé=o

ü²IKWZL�Y�GIKW)FHabWZF�ÝVáºGIÞW^[JGJFHUHUVWZabWZd	UHabgÎd7hZW\kÎkPá�FVhZW^gi[²UHgißHWZL7â`c

³�¶d²5� Y1¶ T ¶�¡EY ° T ° ¡qY ± T ± ¡EY ° ± T ° ±
ø ª

³w¶´³5� W ¶ T ¶ ¡ W ¯ T ¯ ¡ W ± T ± ¡ W ¯X± T ¯X±
ø ª

³�¶dµ�� W ¶¶Y1¶�¡ W ¯ Y ¯ ¡ W ° Y ° ¡ W ¯ ° Y ¯ °
ø m Ü O ï�o
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Â�Ã%ÄÈÅ Æk��Å W �	����	�������	�5�	�=� ÿ��3����	���&����������7������&�����3J���7����oÿ�	�������	�)���.����7�����½���*	�����}s ¼ !`þðÿ��3J���7����	���-��	����7����£	7��	��*��vÿ��aP��.���3	,;�	���3� ÿ����	����*	����!
giLµGIÞW¶W¦Y Y YVFHLÞd·TBdÞgÎabWZh\GgiÝHLK[�Y/abWZ[bTÆWZhZGJgÎßVWZkic�OºE°W\ú�GoY�GIKWBT¸W\aJS�giGGJgÎß`giGgiWZ[�FH[b[JÝ`h\gÎFVGWZd¢æ²giGI
GIÞW^WZkiWZhZGJaJgih)åKWZkidNFHG²FVL	W\dKUHW)FHabW)UHgißHW\Lµâ`c

��¶´²w²5� Y�¶ T ¶m��¶d²w²�¡qY ° T ° � ° ²w²P¡EY ± T ± � ± ²w²P¡qY ° ± T ° ± � ° ± ²¸²ø ª
��¶´³B³�� W ¶ T ¶ �%¶´³B³P¡ W ¯ T ¯ � ¯ ³B³P¡ W ± T ± � ± ³¨³"¡ W ¯X± T ¯X± � ¯X± ³B³ø ª
�%¶´µ¨µ-� W ¶�Y�¶m��¶dµBµ�¡ W ¯ Y ¯ � ¯ µBµ�¡ W ° Y ° � ° µBµ:¡ W ¯ ° Y ¯ ° � ¯ ° µBµø 7 m Ü O ì�o

Ü LKd�åÞLKFHkikÎc`Y~GIÞW�S�FHUVLKWZGJgÎh!TÆWZabS!W\FHâKgikigÎGJgÎW\[®FV[J[bÝ`hZgiFHGJWZd�æ²giGIòGIKW�S�FHUVLKWZGJgÎh!åKW\kÎdòhZÝVS!ã
TÆÝHLKW\L�G²FVG�F!á�FVhZW^FVaJW®UHgißHW\L	â`c

� ¶ ²w² � � ¶ ²w²w� ¯ ²¸² mXW ¶ ¡ W8¯1o
mXW ¶¶� ¯ ²¸²"¡ W ¯ ��¶d²¸² o ª

� ¶´³B³ � � ¶ ³B³¹�A°X³¨³ m Y ¶ ¡EY�° o
m Y�¶�� ° ³¨³�¡EY ° ��¶´³B³ o ª

� ¶´µ¨µ � ��¶dµBµB� ± µBµ mZT ¶�¡ T ± o
mBT ¶ � ± µ¨µ:¡ T�± � ¶ µBµ o 7 m Ü O ø�o

ü²IKW^[JW\G�ÝHáRFHkikPGIKW\[JW^h\WZkikPà�lÞFHL`GgiGgiWZ[#gi[²abWZTKabWZ[bWZL`GW\d	lÞ[JgiLKU�S�FHGabgihZWZ[²FV[
 � � í®gÎFVU�m 7J7N7.ª T ¶HªBY1¶Lª T ¶pªN7J7N7 o ª
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Â�Ã%ÄÈÅ�Æ���Å W �	����	�������	�L�	��� ÿ��5����	���&�������9�5	*	����������J���7��H��	*	�������������]�	���vÿ��5���'����7����H½���*	�����s ¼ !�þºÿ��-J���7�����	���-��	�5��7����£	7��	��*�� ÿ������.���U	,��	���3�vÿ��-�	����*	����!
'�� � íBgiFHU£m 7N7J7.ª T ¶pª Y ¶ ª W ¶pªN7J7N7 o ª m Ü O Z�o

º� � íBgiFHU�m 7N7J7.ª W ¶�Y�¶Hª W ¶ T ¶LªZY�¶ T ¶pªN7N7J7 o ª
»�� � í®gÎFVU 7J7N7.ª'³ ¶ µ'ª.³ ¶ ³wª.³ ¶ ²wªJ7N7N7 ª m Ü O [�o

���� � í®gÎFVU 7N7N7.ª ��¶dµBµ.ª ��¶´³B³;ª ��¶d²¸²wªJ7N7J7 ª
 ! � íBgiFHU 7J7N7.ª � ¶dµBµ ª � ¶�³¨³ ª � ¶d²w² ªN7J7N7 7 m Ü O]\=o

Ü dKdKgiGgiÝHLÞFHkikÎc`Y`GIKW)ßVÝHkilKS�W®S�FVGabgÎú	gÎ[²UVgÎßVWZL7â�c
 9 �C� � íBgiFHU 7J7N7.ªJ:1¶dµ'ªN:�¶´³�ªN:�¶d²wªN7J7N7 ª m Ü O x�o

æ²IKWZabW

:1¶d¼È�
é
x ½ ��¶d¼,¼ ½ ° W ¶�Y1¶ T ¶�¡ ½ � ¯ ¼J¼ ½ ° W ¯ Y ¯ T ¯ ¡
½ � ° ¼,¼ ½ ° W ° Y ° T ° ¡ ½ � ± ¼J¼ ½ ° W ± Y ± T ± ¡
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Â�Ã%ÄÈÅ�Æ���Å W �	����	�������	�H�	�F� ÿ��:����	���&���������5	*	���������:J���7��p�3ÿ�	�������	���5�'����7 ���L½���*	�����¾s ¼ !Rþºÿ��J���7����3	���/��	����7����£	7��	��*��vÿ��}"��.����	,;�	���U� ÿ����	����*	����!

½ � ¯X± ¼,¼ ½ ° W�¯X± Y ¯]±¿T¤¯X± ¡ ½ � ¯ °*¼,¼ ½ ° W�¯ °ÀY ¯ ° T¤¯ °F¡
½ � ° ± ¼J¼ ½ ° W ° ± Y ° ± T ° ± ¡ ½ � ¯ ° ± ¼J¼ ½ ° W ¯ ° ± Y ¯ ° ± T ¯ ° ± 7 m Ü O y�o

ü²IKW)ßHWZh\GÝVaJ[ �� Y �� Y �� Y�FHLKd �¹ IKF�ßVWBGJIKW^UHW\LKWZabFHkPá�ÝVaJS

�µ�� 7N7J7.ªJÁ�¶dµ�ªNÁ8¶´³wªNÁ8¶´²�ªN7N7J7 7 m Ü Oiéjî�o
q2gÎLKFVkÎkic�YºGIÞW�hZÝ`W.l�h\gÎW\L�G^S�FVGabgÎh\WZ[ 
 FVLKd > FHabW¢UHgißHWZLòFH[?gÎLôèié	[/ê�â`c m�LÞÝHGWµGIKFVG^GIKW
åKab[JG?aJÝ�æ dKgÎ[bTKkiF�cHW\dògiL�W\FHhjIÁÝHá�GIÞW�G:æ�ÝÈá�ÝVkÎkiÝ�æ²giLKUÈWZà`lKFVGgiÝHLK[�gi[?[bIKÝ�æ²LÁGÝ,hZkiFHabgÎá�c�GIKW
giLKdKWZú`giLKU�[JhjIÞWZS�W^lK[bWZd7gÎLNGIÞW^S!FVGabgÎúµ[JIKÝ�æ²L�o

7J7N7 T ¶ Y ¶ W ¶ T¤Â Y Â�W�Â 7N7N7 T 0 Y 0 W 0 7N7J7 T · Y · W · 7J7N7


 �

O O O
î ¦ é é î é�î 7J7N7 îûî ¦ é 7N7N7 î îÓî
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