
���������
	���
�������������
�� �����������! "�#���%$&�'	(�)$&�+*,���-�.$����/�0�1�
2 ���������+���

3547698;:�<=?>A@CBEDGFIH 47JLKNMO6PJLK >�QRH.= 4TSCJ�U94TV FIW&B U B 6�XYU QLZ7Z V F JLKIS W&B U96 Q\[%]^QL=I_/Q\= U [ J�8 Q\[`D9a
b/cedgfihkjlhkmLhkn%o+prqso+t#ugmLhwv�hkjxo�dgv+y{zL|AjxnAd\|An�}Yz�~�jxf�f��\n`�\nP�wv�y?c�dgfihkjlhkm\hkn�o+pr�{nA|w�gd\o�yxo����;�O�r�&�-�9}

qs���s�������#���m\�kjx|9�I}NzG~�jlhk�AnP�ky�v+dg�
�`�E�G������� �/¡G��¢E£�¤G¥�¦�§�¨�©Eª
«e��¢��E¬
«����
�E¢E¢�¡r­i®�®�¯E¯E¯r«i¨E��¤G¥{«���¢��G¬
«i���

°)± yxfihko+t²�³z�~�jlhk�AnP�ky�v+dg�Y� ±µ´ }Nz�nA��nPy��\o+p�}Cqs���&¶�·��E¶.¸^�v�h�he~�jxy¹}NzG~�jlhk�AnP�ky�v+dg�
�`ºL¨�»�©Gª�£�»�©\��¤{«�º��\¨�¼G»+¢L¨?�R¡���¢G��£½«�¥�¢�¤E¾�¾G¦�§+¡�¤�¯���£
«e»E¾G¥�¢�¤P¿&«���¤`¿

�G¢E¢�¡r­e®E®�¯E¯E¯
«i»E¾G¥�¢G¤A¿&«����
À)Á�± z ±�± t#nAf�ÂÃnPf�n`v��k|w�ÄqsnAdGhknP�`}NÅ/o+ÆCnPh�hÃ� jxnAy��I}Yq ± }\Ç-z ±

�E¢E¢�¡r­i®�®�¯E¯E¯r«e»+£L�{«³©�»G¥�» «�ºG¤+È

É�Ê½ËAÌAÍ�ÎYÏ+Ì�Ð �&�\j�f-~so+�kÑ�j�dGh��ko��Lmg|AnAf�v/d\nP~Ò�knA|Ao+t.Ógjxdgv�hkjxo�d;v+dY�;v/dgnP~Ôt5m\�
hwv�hkj�o+d/o+uNnP�wv�hko��µp7o+�Ãv+d�v+|P|AnAyxnP�wv�hknA�/nAÕEo+y�mLhkjxo�dYv�����v+yx��o��kjxhk�\tÖjxd�hk�gnÃ|Ao�dGhknP×�h
o�p�Ø½v��knPhko;o�u\hkjxt#jx�`v�hkj�o+d?Ù�Úso�hk�Ûo�uNn9�wv�hko+�kf1v��knÜÓYv�f�n`�Ýo+dÞv)f�nPyxpß�³o+�k�Ev�dgjx�Ajxdg�
t�v�u?}G~��gjx|w�/jxf�v+|9hkj�Õ�nAyl��yxn`v��kdgjxdg��p7�ko+tàhk�gn%nPÕEo�yxm\hkjxo+d�jxd/o��w�\nP��hko.v��\v+u\hshk�gn
t5m\hwv�hkjxo+d�fihknAu�f�jx�An�v+dY��jxt#uL�ko�Õ�n#|Ao�d�ÕEnP�k�+nAdg|Pn1f�uNnPn`�IÙrzGhwv+dg�gv��w�)f�nAyxnA|Phkjxo�d
o+uNnP�wv�hko��kfÃ|`v�dÜÓNn-mgf�nA��jxdÜ|Ao+d+áim\dg|Phkjxo+d/~�jlhk��hk�gnPf�n-o�uNnP�wv�hko+�kfAÙ
�&�\n&dgnP~âo+uNnP�wv�hko��kfsv��kn�v+u\ugyxjxn`��hkoµhk�gnsØ½v��knPhko%o+u\hkjxt#jx�`v�hkjxo+d.o+pNv+d^v�jl��pTo�jxyLpTo+�
t#jxdgjxt#jx�Ajxdg��hk�gn�v�nP�ko��L�LdYv�t#jx|-u\�ko+ãgyxn-y�o+f�f�nAf%v�h�hk�gn-�LnAf�jx��dÄo�uNn9�wv�hkjxdg�#uNo+j�dGh
v�dY�Ýt�v�×Lj�t#jx�Ajxd\�)hk�gn/o�uNnP�wv�hkj�d\�;�wv+d\��n�Ùs�&�gnÄuL�ko+ãgy�n/uNnP��pTo��kt�v+dg|PnÄj�f1v�dYv��
yl�L�An`��~�jlhk�Äv#äGmgv+f�j?å+¸æ|Ao+t#ugm\hwv�hkjxo�dYv�yIçgmgj��/���LdYv+t#jx|Af-�³è%å�¸Ôq&� ¸��&f�o�yxÕEnP�
p7o+�µhk�gn��\nPf�j��+dÜ|Ao+dY�\jlhkjxo�dRv�dY��he~&o#o�ÆN���\nAf�jx��d/|Ao�dg�\jlhkjxo�dgf��¹o+dgn-uNo�f�jlhkjxÕEn�v+dg�
o+dgn-dgnP�Ev�hkjxÕEn-jxd\|Aj��\nAd\|An��9Ù
�&�\n�d\nP~à|Po�dg|PnAu\h5jxf5hkoR�\n9ãYdgn1v/pß�knAn�f�|Av+yxjxdg�Rp¹v+|9hko+�`}½~��gjx|w��jxf.t.m\ylhkj�u\yxj�nA�
hkoÜhk�\n#o+ÆN���\nAf�jx�+d�j�d\|Aj��\nAd\|AnAfAÙ �&�gn�f�|`v+yxjxdg�ÄpTv+|Phko��.jxf.|Po�dgf�j��LnP�kn`��v�f^v+d�v��L�
�Ljxhkjxo+dYv+y��\nPf�j��+d�Õ+v��kj�v+Ó\y�n^v+dY�)v�h-hk�\n^fkv+t#n.hkjxt#n.v+f�o�Ó�áinA|9hkj�Õ�n^pTmgd\|Phkjxo�d�pTo+�
jxdY�LnP×Ljxdg�-hk�gn�o�uNn9�wv�hkjxdg���wv+d\��n�}E~��\jx|9���Yv�f�hko�ÓNnµt�v�×Ljxt#j��Pn`�IÙ�é�nµf��go`~Ûhk�gv�h
��o�ÆN�e�LnAf�jx��d^jxd\|Aj��\nAd\|AnAfrv��kn�f�m\ê^|AjxnAdGhrp7o+�
hk�gn�Ø½v��knPhko-o�uLhkjxt#j��Av�hkjxo�d#v�dY�5hk�gv�h
hk�\n^|Ao�t#u\m\hwv�hkj�o+d)o�p�v1|Ao�t#u\y�n9hkn^yxo�f�f�uNo�y�v���jxf-dgo�h�dgnA|PnAf�fkv����GÙIced)v��\�\jlhkjxo�dI}
hk�\j�f&v+uguL�koEv�|9�1v+d\fi~&nP�kf�hk�gnÃä�m\nAfihkjxo�d�o+p?�go`~Ýhko5f�nPh�hk�gnµjxdg|Aj��\nPdg|AnµÕ�v�yxmgnAf&ÓG�
�LnPãYd\j�d\�5hk�\nAtëv+fµ�\nPf�j��+dÜÕ+v��kj�v+Ó\y�nPfÃo�p hk�gn%o+u\hkjxt#jx�`v�hkjxo+d?Ù

ì ígîµïNðCñ-ò5ó�ô{ïCõkñµî

ö B J Z�÷iøÃQ 6 Z SùJLúCú Z 4 > JGUP4 Q K Q M¹U B KÛ47K >�Zß= S BR_1=CZ U947ú Z7B J�K?S >�Q KNûI4 > UP4ßKIü QLýNþkB�> U947ÿ B�[�� � [wQL÷
Zß= UP4 Q K�U Q�[9=I>A@ JÄúC6 QLýIZßB+_ 6 B úC6 B+[9B KgU [ J Z7ø J�� [ J >�Q\_ úC6 Q\_ 4 [9B#ý?B U øÃB+B K�U @CB SN4�� B 6 B KgU
QLýNþkB�> U947ÿ B�[����%@CB�[9B U Q M%U @CBRý{B+[ U >�QL_ úC6 QL_ 4 [wBR[9QLZ7= U94 Q K [ 4 [ 6 B M B 6P6 B SÞJ [ U @CB)W JL6 B U Q
[wB U Fr>A@ JL6PJ > U B 6P4�	 B S�U @ JGU [ UPJL6wUP4ßKCü)MO6 QL_ J W J�6 B U Q;[9QLZ7= UP4 Q K F½Q K BÜQ\ýNþkB+> U947ÿ BÜ> J�K Q K Z �
ý?B 4 _ úC6 Q ÿ B S)JGU-U @IB#B�
 ú B K [9B.Q M&J�U ZßB J [ U Q K B#Q U @CB 6 Q\ýNþkB+> U947ÿ B��
�������������������� �"!#� $%��� �&�('*),+�-/. � [10 JL6 B J [ UAJ�KISCJL6PS1U QYQ\Z M Q 6 W J�6 B U Q�Q úNU94 _ 4�	�JGU94 Q K � . � [
ú B 6wM Q 6 _ J.ú Q ú =IZ J�U94 Q K ÷iý J [9B S [wB J�6 >A@
F�ø-@ 4 >A@ J ZßZ7QGø�[ JLúCúC6 Q�
 4 _ JGUP4ßKIü�U @CB-W J�6 B U Q MO6 Q KgU



� ¸5ÙYÚ-�mg|w�gn�} ´ Ù ´ m\jß�\v�hkj¹}gØ½ÙYz�hko+yxyO}Yv+dg�/Ø Ù%2-o+mgt#o+m\hkfkv+Ñ�o�f
4ßKâJ [ 4ßKIü Z7B�Q úNUP4 _ 43	+J�U94 Q K�6 = K ý � B ÿ QLZ ÿg47KCü/U @IB ú Q ú =CZ JGUP4 Q K�4ßKâJ >�QgQ ú B 6PJ�U947ÿ B�[9B JL6 >A@
U QGø J�6AS [ U @CB�W JL6 B U Q MO6 Q KgU �4�K W JL6 B U Q�Q úNU94 _ 4�	�JGU94 Q K FGøÃQ 698 @ J [�ý{B�B K�ú B 69M Q 6 _ÜB S14ßK�U @CB S B ÿ B+ZßQ ú _ÜB KgU Q M [9B�Z7B+> UP4 Q K
Q ú B 6AJGU Q 6 [ J�KIS B�[ ú B+> 47J ZßZ �65IU9K B�[9[ J [P[ 47üLK _/B KgU�U B�>A@ KC487 =IB+[ M Q 6 W JL6 B U QÜQ úCU94 _ 43	+J�U94 Q K F
ø-@ 4 Z7B U @CB 6 B+>�Q\_1ý 47KIJ�U94 Q KÞJ�KIS _1= UPJGUP4 Q K Q ú B 6AJGU Q 6 [ JL6 BÄQ M¹U B K >�Q úC4 B SÛMO6 QL_ [ 4 _ ú Z7B
[ 47KCü Z7B�÷iQLýCþkB+> UP4ßÿ B J Z ü Q 6P4�U @C_Ä[ J�KIS�J�6 B K Q K ÷ JLSIJ�úNUP4ßÿ B5Q ÿ B 6�U @CB#Q úNU94 _ 4�	�JGUP4 Q K)6 = K �4�K [ 4ßKCü ZßB�QLýCþkB+> UP4ßÿ BµQ úNU94 _ 4�	�JGU94 Q K F�@IQGøÃB ÿ B 6 F U @CB 8 B � >�QL_ ú Q K B K\U&4 [ U @CB%_1= UAJGUP4 Q K Q ú ÷
B 6AJGU Q 6 ���%@CB�Q ú B 6AJGU Q 6 B�
 ú ZßQ 4�U [ 8YK QGø-Z7B SNü B MO6 Q\_ U @CB�B ÿ Q\Zß= UP4 Q KÜU Q J\SCJ�úCUÃJ _1= UPJGUP4 Q K
SN4 [ U96P4 ýC= U94 Q KÞ47K Q 6AS B 6.U Q M QN>�=I[#Q KÞJ�6 B J [^Q M�úC6 Q\_ 4 [ 4ßKIü [9QLZ7= UP4 Q K [��9�%@IB;:ÃQ ÿEJL694TJ�K >�B<âJGUP694 
 � SCJLúNUPJ�U94 Q K=- : < � 0"> ?�@
B�_�ý?B S [ 4ßKCM Q 6 _ J�U94 Q K�J ý{QL= U%U @CB úIJGU @)Q M [9=I>�>�B+[P[ M =CZ
_1= UAJGU94 Q K [ - B ÿ Q\Zß= UP4 Q K úIJGU @A0 47K J >�Q ÿGJ�6P47JLK >�BÜ_ JGUP694 
B���%@ 4 [�ZßB JLS [ U Q J [ 47üLKC4�5 > J�KgU
ú B 6wM Q 6 _ J�K >�B ü\JL4ßK FC>�QL_ úIJL6 B SÄU Q K Q K ÷ JLSCJLúNU947ÿ B . � [���%@CB�B ÿ QLZ7= UP4 Q KÄúIJGU @ M Q 6 _1=CZ U94 ÷iQLýNþkB�> U947ÿ B5Q úNUP4 _ 43	+J�U94 Q KÄ4 [ M³JL6 _ÜQ 6 B�= K >�Z7B J�6µU @ JLKRM Q 6
[ 47KCü Z7B�Q\ýNþkB+> U947ÿ B)Q úNUP4 _ 43	+JGUP4 Q K F�[ 47K >�B U @IB ú Q ú =CZ J�U94 Q K >�Q KYÿ B 69ü B+[ 47K�J >�QYQ ú B 6PJ�U947ÿ B
[wB J�6 >A@ U QGø J�6AS [ U @CB�W J�6 B U Q MO6 Q KgUÜJLKIS K Q U�U Q J [ 4ßKCü ZßB;Q úCU94 _1=C_C� XY47K >�B SN4�� B 6 B KgU
[wQ\Zß= UP4 Q K [ 47KÞU @CB ú Q ú =IZ J�U94 Q K >�Q Kgÿ B 6Pü B U QGø J�6AS [ SN4�� B 6 B K\U Z7QN> J�U94 Q K [#Q KÛU @CBRW JL6 B U Q
MO6 Q K\U F U @IB�_1= UAJGUP4 Q KâSN4 [ U96P4 ýC= U94 Q K > J�K�K Q U ý?B S B+[P> 6P4 ý{B S ý � Q K B�>�Q ÿGJL694TJ�K >�B^_ J�U96P4 

J�KIS @ J [ U Q SN4�� B 6 ý?B U øÃB+B K)U @CB�[9QLZ7= UP4 Q K [���%@g=?[�F�øÃB 4ßKgU96 Q S =I>�B J-K B+ø JLSCJLúNUPJ�U94 Q K _ÜB U @CQ S^M Q 6�U @IBµ_1= UPJGUP4 Q K [ U B ú [ 43	 B 47K W JL6 B U Q
Q úNUP4 _ 43	+JGUP4 Q K =I[ 4ßKCü�U @CB�[9B�Z M ÷iQ 6Pü\J�KI4�	+4ßKCü _ J�ú [ -�XADE< 0&Q M ]^Q\@CQ K B K > F�@��%�%@CB�_ÜB U @CQ S
4 [ 4ßK [ úC476 B S ý �/U @CB.ø�Q 6P8 Q MG<�4 Z J�K QIH �J����K > L�@eFgø-@CQ S B ÿ B+ZßQ úÄU @IB 5I6 [ U-XMDE<!M Q 6 [ 47KCü Z7B
QLýNþkB�> U947ÿ B-Q úNU94 _ 4�	�JGUP4 Q K ���%@CB XADE< 4 [Ã>�Q KgUP4ßK =CQ\=I[wZ �#UP6PJL4ßK B S Q KÜU @IB�>�= 6P6 B KgU ý?B�[ U [wQL÷
Zß= UP4 Q K [ JLKIS)U @Y=I[ 4 [ UP6PJ > 8g47KCü�U @CB1B ÿ Q\Zß= U94 Q K;úIJGU @ 47KâJ Z7B J�6PKC47KCüÜúC6 QY>�B+[P[��N�%@IB XMDE<
JLSCJLúNU [ U @IB�_�= UPJ�U94 Q K [ U B ú [ 43	 B-[9=I>A@ U @ JGU�4ßUsM QN>�=I[wB�[sQ KÜJ�6 B J [�Q M?úC6 Q\_ 4 [ 4ßKIü [9QLZ7= U94 Q K [
4ßK Q 6AS B 6ÃU Q ü B K B 6AJGU B JLK;J >�>�B+ZßB 6PJ�U B S >�Q KYÿ B 6Pü B K >�B���%@CB J B 6 Q S��YKIJ _ 4 > S B�[ 47üLK Q M _ÜQ S B 6PKÝJL4ß6 > 6AJGM¹U ø 4ßKIü [ J [5øÃB+ZßZ J [ 6 Q U Q 6 ýCZ JLS B�[ MO6 QL_
ÿEJL694 QL=?[ JL6 B J [ J [ U = 6 ý?Q/_ J >A@ 47K B 61� FY@CB+Z 4 >�Q úNU B 6 [+F J�KIS ø 4ßKIS B K B 69ü��Üú Z JLKgU [ 6 B+Z 4 B+[�[ 4ßü ÷
KC4O5 > J�KgU Z � Q K1U @CB S B�[ 47üLK Q M�P�3 >�= U [ -OúC6 Q 5 ZßB�[10�F+ø-@ 4 >A@ JL6 B U @CB K [ UPJ > 8 B S.U Q JEQL3 ø 4ßKIü
Q 6 ýIZ J\S BR�*�%@ 4 [Ã[ 4 _ ú Z 4�5 > J�U94 Q K QL_ 4ßU [ QL3Ôû QGø B � B+> U [ÃýC= U%4 [ JLS B 7 = JGU B M Q 6µU @CB S B+[ 4ßü\K
S =CB U Q U @CB.Z JL69ü B J [ ú B+> U%6AJGU94 Q\[µý?B U øÃB+B K [ úIJLK�J�K?S >A@CQ 6PS � ö B J Z QL3 > J ZT>�=IZ J�U94 Q K [ J�6 B
Q M¹U B K�ú B 6wM Q 6 _ÜB S�M Q 6-U @IB S B+[ 47üLK�J [P[wB�[9[9_ÜB KgU F J�M¹U B 6-U @CB J > U = J Z S B+[ 4ßü\K�úC6 QY>�B+[P[��N�%@IB
úC6 Q 5 Z7B+[-> JLK ý{B S B�[ 47üLK B S�47KISN47ÿY47S = J Z7Z � Q 6 > JLK ý?B UAJ�8 B K�MO6 QL_ J�úI6 Q 5 ZßB M³J _ 4 Z � ��%@CB J B 6 Q S��YKIJ _ 4 > ú B 6wM Q 6 _ JLK >�B�Q MµJ�úI6 Q 5 ZßB 4 [._ J�47K Z � >A@ J�6AJ > U B 6P4�	 B S ý ��U @CB U @CB 6 ÷
_/Q S��YKIJ _ 4 >-Z7Q\[P[9B+[ J�U�U @CB S B+[ 4ßü\K Q ú B 6AJGU947KCü >�Q KISN4ßU94 Q KRJLKIS ý �1U @CB�Q ú B 6AJGUP4ßKIü#6PJLKCü B���%@CB^Q ú B 6AJGU947KCü/6PJLKCü B.> JLK ý{B S B+[P> 6P4 ý{B S ý �ÄU @CB ú Q\[P[ 4 ýCZ7B ÿEJL694TJGUP4 Q K Q M�U @CB 47K Z7B U-û QGø
J�KCü ZßB MO6 Q\_ U @CB S B+[ 47üLK >�Q KISN4ßU94 Q KS-O47K > 4TS B K >�B ÿGJ�6P47J�U94 Q K 0�= KgU94 Z%[9B ú?J�6AJGU94 Q K Q 6 [ UPJ ZßZ
QY>+>�= 6 [T�U�%@IB+[9B U ø�Q;>A@ J�6AJ > U B 6P4 [ U94 >�[ J�6 B�>�Q KNûI4 > UP4ßKIü F U @Y=I[ 6 B 7 = 476947KCü�J [9B U Q M�úC6 Q 5 Z7B
S B+[ 4ßü\K [ M Q 6�SC4O� B 6 B KgU >�Q\_ úC6 Q\_ 4 [9B+[�_ J�KC4ßM B+[ U B S Q K�J W JL6 B U Q MO6 Q KgU ��%@ 4 [ úIJ�ú B 614 [#Q 69ügJ�KC43	 B SÝJ [ M QLZ7Z7QGø�[�VGW 476 [ U F U @CB úC6947K > 4ßú Z7B+[�Q MX. � [ M Q 6 W JL6 B U Q�Q ú ÷
U94 _ 43	+J�U94 Q KÛJ�6 B 4ßKgUP6 Q S =I>�B S F M QLZ7Z7QGøÃB S ý ��J)S B+[P> 6P47úNU94 Q K Q M�U @IB XMDE< J�KIS�U @CB/_/Q S ÷
4O5 > JGUP4 Q K [ M Q 6�U @CB/ZßB J�6PKC4ßKIüR4ßKÛJ�KY. � �B�%@CB K B�ø J Z ü Q 6P4�U @C_ 4 [ 4 ZßZ7=I[ U96AJGU B S Q KÛJÄU B+[ U
úC6 Q\ýCZ7B�_C�JW 4ßK?J Z7Z � F J�KæJ = U QL_ JGU B S Z7QgQ ú M Q 6ÜU @CBÝW J�6 B U QÛQ úCU94 _ 43	+J�U94 Q K Q M#J�KæJ B 6 QL÷
S��YKIJ _ 4 > úI6 Q 5 ZßB�>�Q K >�B 69KI4ßKCü ZßQg[9[9B+[ JLKIS Q ú B 6PJ�U947KCüÛ6PJLKCü B 4 [ S B�[9> 694 ý{B S �Z�%@CB�Z7QgQ ú
>�QL_ úC6P4 [wB�[ U @CB K B+øÔQ úCU94 _ 43	+J�U94 Q K�J Z ü Q 694ßU @C_�F J/úC6 Q 5 Z7B ü B K B 6AJGU94 Q K�U QYQLZ JLKIS;J :�W 3
J�KIJ Z � [ 4 [ U QYQ\Z/�M�%@IB úI6 Q ú B 6wUP4 B�[%Q MsU @CB 6 B+[9=CZ U947KCüÜúC6 Q 5 Z7B+[ J�6 B SN4 [P>�=?[9[9B S �



z�nAylp7��[Ã�k�Ev�dgjx�Ajxdg�1ÅÜv�ugf�pTo��ÃØ½v��knPhko\[�uLhkj�t#jx�`v�hkjxo�d/o�p ± jl��pTo+jxy�f å

] ^ ó#_�ïCõa`�bdc�e%frô{ïCõhgifkjIgµñJ_9ó-ïCõkñµîml&ð�npoq_sr�ñµðIõ�ïNtmuwv
�%@CB1[9B�Z7B+> UP4 Q K Q ú B 6AJGU Q 6-4 [�Q M¹U B K >�Q K [ 47S B 6 B S)J [ JÄ8 B � Q ú B 6PJ�U Q 6%M Q 6 _�=CZ UP4 ÷iQLýCþkB+> UP4ßÿ B
B ÿ Q\Zß= U94 Q KIJL6x�ÄJ Z ü Q 694ßU @I_Ü[ -/<yDE. � [10�� 4iU >�Q K [ 4 [ U [ÃQ MrU @CB 5CU9K B�[9[ J [9[ 47üLK _ÜB KgU-J�KIS�U @IB
[wB+ZßB�> U94 Q K _ÜB+>A@ JLKC4 [w_ 4ßU [9B�Z M ���%@IB S QL_ 4ßK?J�K >�B�> 6P4�U B 6P4 Q K147K >�QL_�ý 4ßK?JGU94 Q K ø 4ßU @ KC4 >A@ 4ßKIü
U B+>A@ KC437 =CB�[ 4 [�_ÜQ\[ U�ú Q ú =IZ JL6-M Q 6�U @CB 5IU9K B�[9[ J [P[ 47üLK _/B KgU >Oz�z�@iF 4ßK Q 6AS B 6%U Q�[wB+ZßB�> U Q K
JEÿ B 6AJ�ü B U @CBRZ7B+[P[ S QL_ 47KIJGU B S [9QLZ7= U94 Q K [ JLKISÛúC6 B+[9B 6Pÿ B SN4ßÿ B 6 [ 4ßUs�â47KÞU @CB ú Q ú =CZ J�U94 Q K F
6 B�[ ú B+> U947ÿ B�Z � � � K Q U @CB 6#8 B � B�Z7B�_ÜB K\U#4 [^B�Z 4�UP4 [9_{>�zRz�@eF J)U B�>A@ KC487 =IB�Q M [ U Q 6P47KCü;J Zßø J�� [
U @CB^>�= 6P6 B KgU ý{B+[ U [9QLZ7= U94 Q K [ 47K)JLK�J�6 >A@ 47ÿ BR�%WCQ 6�J _1=CZ U94 ÷eQ\ýNþkB+> U947ÿ B úC6 Q\ýCZ7B�_�F U @CB.B�Z 4�U B
[wQ\Zß= UP4 Q K [ JL6 B U @CB�>�= 696 B KgU#K Q K?S QL_ 47KIJGU B S [9QLZ7= U94 Q K [T�G�%@CB JL6 >A@ 4ßÿ B 4 [ U @CB K ú?J�69U94 > 4 ÷
úIJGUP4ßKCüÜ47K;U @CB�[9B�Z7B+> U94 Q K;úC6 QN>�B+[P[���%@CB#|�Q KIS Q\_ 4ßKIJ�U947KCü/X Q 69U947KCü H.B K B U94 > � Z ü Q 6P4�U @C_ - | X H � ÷ 4}4 0#> P @ JLKISÜU @CB XgUP6 B KCü�U @
W J�6 B U Q .�ÿ QLZ7= U94 Q K?J�61� � Z ü Q 6P4�U @C_ -eX W . � P 0~>�z P @ J�6 B U ø�Q�>�Q\_/_ÜQ KÝ6 B úC6 B+[9B KgUAJGU947ÿ B�[
Q MZ<yDE. � [ JLKIS;4 _ ú Z7B�_ÜB K\U�J ZßZ½Q M�U @CB úC6 B ÿY4 QL=I[9Z � [ UPJ�U B S�U B+>A@ KI437 =CB�[���%@CB+[9B J Z ü Q 6P4�U @C_Ä[�F\@CQGø�B ÿ B 6 F S Q K Q U-S B+[P> 6P4 ý{B J _1= UPJGUP4 Q K Q 6Ã6 B+>�QL_1ý 4ßKIJ�U94 Q K Q ú B 6PJ ÷
U Q 6 ����Q^>�QL_ úIJL6 B U @CB ú B 69M Q 6 _ J�K >�BÃQ K >�Q KgU947K =CQL=I[ úI6 Q\ýCZßB+_Ä[�F U @IB J = U @CQ 6 [sQ M X W . � P
J�KIS | X H � ÷ 4}4 =I[9B U @CB ú QLZ �YK QL_ 4TJ Z SN4 [ U96P4 ýC= U B S _�= UPJ�U94 Q KÄJ�KIS�U @CB�[ 4 _�=CZ J�U B S ý 4ßKIJL6x�
> 6 Q\[P[wQ ÿ B 6 Q M 3 B�ý�H ������K >Oz�@�� : Q U @Ü_ÜB U @IQ S [ S Q K Q U�4 _ ú Z7B�_ÜB KgUµJ�K*� Z7B JL69KI4ßKCü.úC6 QN>�B+[P[+F
[wQ U @IB �)S Q K Q U B�
 ú Z7Q 4ßU�J�K*�R8YK QGø-Z7B SNü B MO6 QL_ U @CB#B ÿ QLZ7= UP4 Q K)úIJ�U @9�
�B�/� �G�*���/� �������N�����������y���N���
X B�Z M ÷eQ 69ügJ�KC43	�47KCü _ JLú [ -�XADE< 0E> F�@ S B 5IK B J _ J�úIúC4ßKIü Q MsJ @ 47ü @CZ ��SN4 _ÜB K [ 4 Q KIJ Z 47KCú = U
[ úIJ >�BE���âQ KgU Q J#6 B ü =CZ J�6 Z J�UwUP4 >�B�Q M���6 B M B 6 B K >�B ÿ B+> U Q 6 [ -OK B+= 6 Q K [�0 �*�%@CB�Z JGU9U94 >�B^>�Q K ÷
UPJ�47K [ J�5 
YB SC� ÷ SN4 _ÜB K [ 4 Q KIJ Z�>�Q KIK B+> U947ÿg4ßUs� ý{B U ø�B�B K;U @CB K B�= 6 Q K [+FCø-@ 4 >A@ 4 [�=I[w= J Z7Z �
Q M Z7QGøÃB 6�SN4 _ÜB K [ 4 Q K U @ J�K U @CB 4ßKIú = U [ úIJ >�B���W 47ü = 6 BYz 4 Z7Zß=?[ UP6PJ�U B+[ JÝXADE< ø 4ßU @ P ?
K B�= 6 Q K [ J�KIS JÝU øÃQL÷ SN4 _ÜB K [ 4 Q KIJ Z 7 = J\SN6P4 Z JGU B 6AJ Z%Z J�UwUP4 >�BLF 4 � B������ P F � � P ?NF JLKIS� � P � � 6 B M B 6 B K >�B ÿ B+> U Q 6� ¢¡Z£ ��� 4 [ J [9[9QN> 4TJGU B SÄU QÜB J >A@ K B+= 6 Q K;¤ ��%@CB 6 B�[ ú Q K [wB-Q M?U @CB K B U øÃQ 698#U Q J�KÜ47KCú = UJ¥N¦"£ � � 4 [ S B 5?K B SÜJ [ U @CB�ý{B+[ U _ JGU >A@ 47KCü
K B�= 6 Q KC§ V §�-�¥�¦ 0J� J�6Pü _ 4ßK¡©¨�ª�ª ¥�¦X«¬ ¢¡ ª3ª®­ - z�0�%@CB XADE< > JLK ý{B U96AJ�47K B S Q K)J [9B U Q Mr47KCú = U�SCJ�UPJ,¥ ¦ �N��Q�B J >A@ ¥ ¦ U @CB 6 B�[ ú Q K [9B §�4 [
>�QL_ ú = U B S;J�K?S)J ZßZ XMDE< K B�= 6 Q K [ JL6 B �°¯M±R��� H ± [wQ J [ U Q�ý{B+>�QL_ÜB#>�Z7Q\[9B 6ÃU Q U @CB 47KCú = U¥ ¦ ý �RU @CB#= ú SCJ�U B 6 =CZßB�V  ��²h³¡ �  #´}µ�¶¡¸·º¹ -�§�»x¤ 0�¼ -(¥N¦m«y ¢¡ 0 »½¤ �¾zR¿3¿�¿ ��» -/P 0
ø-@CB 6 B ¹ -�§�»}¤ 0 4 [ U @CB [wQL÷i> J Z7ZßB S�� H �O$�'NÀ����x'M�T�°±ÂÁ H � � H � F S B 5IK B S [wQ J [ ¹ -�§�»1§ 0Ã�ÄzLF¹ -/§�»}¤ 0¬ÅÇÆ=È  ¢¡ �iÉÝBÝ=I[wB J 8 B 69K B�ZeF�ø-@ 4 >A@ 4 [ 8YK QGø KÒJ [ À��MÀ°À�� H Á H � � H � F S B 5IK B S
ý � V ¹ -/§�»}¤ 0��ËÊÍÌ F 4�M�Î�-�§�»x¤ 0ÐÏ ÎTÑÆ FCQ U @CB 6 ø 4 [9B » -�Q 0
ø-@CB 6 B Ì 4 [ U @IB)Z7B JL69KC47KCüâ6AJGU BLF Î*-/§�»}¤ 0 4 [ U @IB . =I>�Z 47S B J�K SC4 [ UPJLK >�B)ý?B U øÃB+B K K Q S B §
J�KISY¤-4ßKÝU @CBÜZ JGU9U94 >�B J�KISYÎ�ÑRS B 5IK B+[ U @CBÜýC=CýCýCZ7BÄ[ 43	 B��B�%@CB K B 47ü @Yý?Q 6 @IQgQ S�M = K > UP4 Q K
J Z7ZßQGø�[ J�úCúI6 Q�
 4 _ J�U947KCü�J)üL47ÿ B KùSN4 [ UP694 ýC= UP4 Q Kù47KÛJLK Q 6AS B 6 B S�M³J [9@ 4 Q K F ý ��úC6 B�[wB 69ÿY47KCü
K B 47ü @Yý{Q 6 @CQYQ S16 B+Z J�U94 Q K [9@ 47ú [T� D5K B�= ú{SCJ�U B-ø 4ßU @ J Z7Z 47KCú = UµSCJ�U B�[ 4 [ 6 B M B 696 B S�U Q J [sQ K B
U96AJ�47KC4ßKIü B ú QN>A@9�



· ¸5ÙYÚ-�mg|w�gn�} ´ Ù ´ m\jß�\v�hkj¹}gØ½ÙYz�hko+yxyO}Yv+dg�/Ø Ù%2-o+mgt#o+m\hkfkv+Ñ�o�f
�B�&� �G�*���/� �������N�����������q�������Y�aÒM�=��Ó��(Ô°�&�1ÒAÕBÖT�*×RÔT�(Ø��ÂÙ#ØAÒ���Ó�ÔT�/ÒA������ÚÛ ����ÒM���(Ô°Ü�Ýº�
Þ B 6 B�ø�B�=?[wB U @CB XMDE<!M Q 6µU @CB J�úCúC6 Q�
 4 _ J�U94 Q K Q M
U @CB^W J�6 B U Q MO6 Q KgU �%��Q U @ 4 [ JL4 _ ø�B
[wB U >�Q KCK B+> UP4ßÿY4ßUs��� Q MrU @CB^Z J�UwUP4 >�B U Q/Q K B SN4 _ÜB K [ 4 Q K ZßB�[9[ U @ J�K)U @CB^Q\ýNþkB+> U947ÿ B^[ úIJ >�B\F
U @ J�U.4 [ U @CBÜ[ J _ÜB SN4 _ÜB K [ 4 Q KÝJ [ U @CB/W JL6 B U Q MO6 Q KgU°ß J Z7[9QIF{[ 47K >�B U @CB XADE< 4 [ S B 5IK B S
4ßKâS B�[ 47üLK [ úIJ >�BLF U @CB SN4 _ÜB K [ 4 Q K �ÝQ M&4ßU [ 6 B M B 6 B K >�B ÿ B+> U Q 6 [ 4 [�B 7 = J Z U Q U @CB K =C_1ý{B 6
Q M.S B+[ 4ßü\K ÿGJL694TJ ýCZ7B+[T�Z�%@CB XMDE<�4 [ UP6PJL4ßK B S Q K�U @CBâ>�= 696 B KgUÄúIJL6 B K\UÄú Q ú =IZ J�U94 Q K Q M
U @CBRQ úNU94 _ 4�	�JGUP4 Q KÛúI6 QN>�B�[9[ 47K Q 6AS B 6^U Q J�úIúC6 Q�
 4 _ JGU B U @CB úIJL6 B K\U#ú Q ú =IZ J�U94 Q K 47KÞJLK
Q 6AS B 6 B S�M³J [w@ 4 Q K � � K*�Ã+ H � H1à �������Â��¯ H �x���h��� Z 478 B X W . � P Q 6 | X H � ÷ 4}4 > J�K [wB+ZßB�> U^U @IB
úIJ�6 B KgU-ú Q ú =CZ JGUP4 Q K �ÉÝB S B 5IK B Já� H�à ��)�À��&�U���������d�1¯ H �1���h��� ý � =I[ 47KCüÄU @IB XMDE< ���%@CB XMDE< 4 [ U96AJ�47K B S Q K
U @CB S B+[ 4ßü\K ÿEJL694TJ ýIZßB�[^Q M%U @CB úIJ�6 B KgU�ú Q ú =CZ JGUP4 Q K ���%@Y=I[+Fr>A@CQYQg[ 47KCüâJ�6AJ�KIS Q\_ ú Q 47KgU
ø 4�U @ 4ßK�U @CB J�6 B J.U @ JGU�4 [�>�Q ÿ B 6 B S ý �1U @CB XMDE< 6 B úC6 B�[wB KgU [ JLKR4ßKgU B 6 _/B SN4TJGU B 6 B�>�QL_�ý 4 ÷
KIJGUP4 Q K Q M?U @CB úIJL6 B KgUsú Q ú =IZ J�U94 Q K ���%@CB 6 B+>�Q\_1ý 47KIJ�U94 Q K�úC6 QN>�B S = 6 B�>A@CQYQg[wB�[ 6AJ�KIS QL_ÜZ �
J [ 4 _ ú Z7B�
�Q MµJ\S þ J >�B KgU5K B�= 6 Q K [ 4ßKùU @CB�Z J�UwUP4 >�BLF J�KISâü B K B 6AJGU B�[ JÄ6 B+>�QL_�ý 4ßK B S�ú Q 47KgUâ MO6 Q\_ J = KC4ßM Q 6 _ úC6 QLý J ý 4 Z 4ßUs��SN4 [ UP694 ýC= UP4 Q K ø 4�U @ 4ßK;U @CB�[ 4 _ ú Z7B�
 - W 47ü = 6 B�z�0 �4�KÛJ\SCSN4ßU94 Q K F J¬)����a���/�����Â�1¯ H �1���h���.4 [ S B 5IK B Sù47K Q 6AS B 65U Q ü B K B 6AJGU B ú Q 47KgU [^Q\= U [ 47S B
U @CB J�6 B J >�Q ÿ B 6 B S ý ��U @CB XMDE< ��|�Q 6 _ J Z7Z �ÜSC4 [ U96P4 ýI= U B SR6AJ�KIS Q\_ K =I_1ý{B 6 [ JL6 B JLSCS B S
U Q U @IB K B�ø ú Q 4ßKgU â�ý � V

âBãÍäåâUã · æç � | - Æ » z�0 »Sè ��zR¿3¿�¿ � » -(é 0
ø-@CB 6 B æ 4 [ U @CB�[ U B ú [ 4�	 B J�KIS;4 [�[9B U B 7 = J Z U Q U @IB . =I>�Z 4TS B J�K Z7B KCüLU @�Q M�JÜ6AJ�KIS QL_ÜZ �
>A@CQ\[9B K B SCü BÄQ M%U @CB)[ 4 _ ú Z7B�
B���%@ 4 [�ZßB JLS [ U Q JLKÞJ\SCJ�úCU947ÿ BR[ U B ú [ 43	 BRQ ÿ B 6^U @IBRQ úNUP4 ÷
_ 43	+J�U94 Q K;úC6 QY>�B+[P[�FN[ 4ßK >�B U @CB XMDE< 4 [ JLSCJLúNU947KCü/MO6 Q\_ J�6PJLKIS QL_ 47KC4ßU94TJ Z 4�	�JGUP4 Q K�U Q JLK
Q 6AS B 6 B S�J�úIúC6 Q�
 4 _ JGU94 Q K Q M&U @CB�W JL6 B U Q MO6 Q KgU �A�%@IB1[ U B ú [ 43	 B SN4�� B 6 [ M Q 65J Z7Z ú Q\[P[ 4 ýCZ7B
[ 4 _ ú ZßB�
NB+[%Q MsU @IB XMDE< �

+ 

ê�ë3ì Ð�íYÐ z%[-Å ~�jlhk����¶5d\nAm\�ko+dgfXî |Ajl�k|AyxnAfaï
v�dY�Ä��¸Òä�mgv����kj�y�v�hknP�wv+y?yßv�h�hkjx|Anðî hk�\jxdÜyxj�d\nAfaïOÙ ± �wv�d\�
�Lo�tÔf�jxt#ugyxnP×5o+p{v���áiv+|AnPd�hsdgnAmL�ko�d\f�jxfs|9�kn`v�hkn`��î ÓNo�y��#yxjxdgn1ïOÙGé jlhk�gjxd^hk�\nµf�jxt#u\y�n9×#v-mgd\jxp7o+�kt#yl�
�Ljxfih��kj�Ó\m\hkn`���wv+dg�\o�tÖuNo+jxd�hXî u\y�m\f�fi�\t5ÓNo�y®ïIjxfÃ�+nAdgnP�wv�hkn`�IÙ



z�nAylp7��[Ã�k�Ev�dgjx�Ajxdg�1ÅÜv�ugf�pTo��ÃØ½v��knPhko\[�uLhkj�t#jx�`v�hkjxo�d/o�p ± jl��pTo+jxy�f ¶

�B�8ñ Ù#òB�J�%����Ýd�*�UÔT�M�Jó6�*�°Ó���ÔT��%@CB ú B 6wM Q 6 _ JLK >�B�Q M{U @CB XADE< ÷ <¬DE. � 4 [ JLKIJ Z �*	 B S�M Q 6&U @CB U ø�Q�÷iQLýNþkB�> UP4ßÿ B U B+[ U�M = K >`÷
U94 Q K Q M WCQ K [wB�> JÜJ�KIS WsZßB+_ 4ßKCü > é @aV

ô Dxõ V �öz « B�
 úy÷�« �ø ¡3ù D"ú ¥ ãXûkü z�ý��Bþ V�ÿ - ?�0
ø 4�U @ ¥ D������ � £ > « z » z�@/���%@CBÃB�
 J > U W JL6 B U Q MO6 Q KgU�4 [sQLý UAJ�47K B S^M Q 6�¥ D������ � � � F « ü z�ý����
� � ü z�ý������%@IB K =I_1ý{B 6 Q M%S B+[ 4ßü\K ÿEJL694TJ ýIZßB�[ 4 [�[9B U1U Q�� � z°ÆN� � K Q úNUP4 _ 43	+JGUP4 Q K
6 = K�4 [�[ UPJL6wU B S ø 4�U @ U @CB XMDE< ÷ <yDE. � J�K?S�JÜú Q ú =CZ JGU94 Q K [ 4�	 B#Q M FRÆ 47KISN47ÿY47S = J ZT[�� �
[ 4 _ ú ZßBÜ[9B�Z7B+> UP4 Q K Q ú B 6AJGU Q 6�4 [5=I[wB S F ø-@ 4 >A@ù[wB+ZßB�> U [�Q K Z �;U @CB/>�= 6P6 B K\U5K Q KIS QL_ 4ßK?JGU B S
[wQ\Zß= UP4 Q K [ 47KRJ�K B�Z 4�UP4 [ U94 > M³J [9@ 4 Q K � 4�K Q 6PS B 6&U Q 8 B�B úÜSN47ÿ B 6 [ 4�Us� ø 4�U @ 4ßKÜU @CB�[9B�Z7B+> U B S [9B U F
U @CBÜ>�Z7=I[ U B 6P47KCü)J Z ü Q 6P4�U @C_ Q M�X W . � PÄ4 [�=I[9B S F J ZßZ7QGø 47KCü)J _ J 
 4 _�=C_ K =C_1ý{B 6 Q MiQ Æ
K Q KIS QL_ 4ßK?JGU B S [9QLZ7= UP4 Q K [��� Q K B�÷ SC4 _ÜB K [ 4 Q KIJ Z XMDE< 4 [ 47KC4�UP47J Z 43	 B S ø 4�U @ � � P Æ K B+= 6 Q K [+F J Z7B J�6PKC47KCüÄ6AJGU B Ì �ÆN¿ Æ�? J�KIS;6AJ�KIS QL_ ÿGJ Z7=CB�[ M Q 6%U @CB 6 B M B 6 B K >�B ÿ B�> U Q 6 [   ¡ � � M¹U B 6 B J >A@ ü B K B 6AJGUP4 Q K F U @IB
XMDE< 4 [ U96AJ�47K B S ø 4�U @ Q Æ UP6PJL4ßKC47KCü B ú QN>A@I[rQ K^U @CBµ[9B�Z7B+> U B S [9B U �T�%@CB 4ßKI4�UP47J Z ú Q ú =CZ JGUP4 Q K
4 [ 6PJLKIS QL_ÜZ �)ü B K B 6PJ�U B S �MW 4ßü = 6 B P [9@CQGø�[ U @CB 47KC4ßU94TJ Z ú Q ú =CZ JGU94 Q KâJLKISâXMDE< M Q 6�U ø�Q
SN4 _ÜB K [ 4 Q K [RQ M#U @CB S B+[ 4ßü\K [ ú?J >�B J�KIS M Q 6RU @IBÝQ\ýNþkB+> U947ÿ Bù[ úIJ >�BR�¢:ÃQ K [ 47S B 6ÄU @ JGU�J
[ 4 _ ú ZßB�
 M Q 6%U @ 4 [ XMDE< 4 [ J [ U96AJ�47ü @ U Z 47K B���%@CB)Q úNU94 _ 4�	�JGUP4 Q K 6 = K 4 [�[ UPJL6wU B S >�QL_ ú = UP4ßKCüÛ47K U Q UPJ Z Q � Æ�ÆRÆâ[9QLZ7= U94 Q K [����%@CB 5IKIJ Z
ú Q ú =CZ JGU94 Q KÔ4 [)[w@CQGø Kæ47K W 47ü = 6 B Q �i�%@CB 5Iü = 6 Bù[9@CQGø�[ U @ JGU)U @CB XMDE< 4 [ J Z 47üLK B S
J Z7Q KCü^U @CB JLKIJ Z �gU94 > J Z?W J�6 B U Q MO6 Q KgUµ47K�S B�[ 47üLK [ úIJ >�BLF JLKIS/U @IB�QLýCþkB+> UP4ßÿ B ÿGJ Z7=CB+[µQ M½U @IB5IKIJ Z ú Q ú =IZ J�U94 Q KùJL6 B�øÃB+ZßZ SN4 [ UP694 ýC= U B SÝJ Z7Q KCü�U @CBÜW J�6 B U Q MO6 Q KgU �U�%@CB/[ U B ú [ 4�	 B æ Q MU @CBR_�= UPJ�U94 Q KÞ47Kd.J7 =9� é�4 [ 6 B�Z JGU B SÝU Q U @CBRZ7B KCüLU @ Q M-J [ 4 _ ú Z7B�
½F 4 � BR� M Q 6#U @ 4 [1Q K B�÷
SN4 _ÜB K [ 4 Q K?J Z K B U ø�Q 6P8�4�U^4 [^B 7 = J Z U Q U @CB SC4 [ UPJLK >�B/ý?B U øÃB+B KÝU øÃQ JLS þ J >�B K\U^K B+= 6 Q K [T��%@CB 6AJGUP4 Q Q M1U @CB 47KC4�UP47J Z J�KIS 5IKIJ Z^[ U B ú [ 43	 B 4 [;B 7 = J Z U Q U @CB SN4 [ UAJ�K >�BÝý{B U ø�B�B K
JLS þ J >�B KgU-K B+= 6 Q K [%Q M�U @CB XADE< 47K W 4ßü = 6 B P/J�K?S W 47ü = 6 B Q �
� oæó�ïYñiu lsï�frò	�qfGvYõ}rµî(ñ�
;o©f
ðIñ%òXn�îXlZu õwô
�ÝðCñ��E_}fGv
ÉÝB/>�Q K [ 4TS B 6�U @CB J = U QL_ JGU B S�úC6 Q 5 Z7B S B�[ 47üLK�47K�U @IB�>�Q KgU B�
 U Q M�J >�Q K [ UP6PJL4ßKgU W JL6 B U Q
Q úNUP4 _ 43	+JGUP4 Q K � � K Q úNU94 _ 4�	�JGU94 Q K Z7QYQ ú#4 [ 4 _ ú Z7B�_ÜB KgU B S >�Q\_ úC694 [ 4ßKCü�U @CB XMDE< ÷ <yDE. � F
J%úC6 Q 5 Z7B ü B K B 6AJGU94 Q K.U QgQ\Z J�K?S#J >�QL_ ú = UPJGUP4 Q KIJ Z û = 4TS#S��YKIJ _ 4 >�[ - :�W 3 0 J�KIJ Z � [ 4 [ U QgQ\Z/��%@CB úC6 Q 5 Z7B ü B K B 6AJGU Q 6-S B+[P> 6P4 ý{B+[ U @CB úC6 Q 5 ZßB^ý �)J [9B U Q M&: B 	+4 B 6 [ ú Z 47K B+[T�M�%@CB�[ ú Z 4ßK B
úIJ�6AJ _ÜB U B 6 [ JL6 Bù>�Q S B SÔ4ßKÔJ [wB U Q M B KCü\4ßK B�B 6P47KCü úIJL6PJ _/B U B 6 [+FÃ[ ú B�> 4ßM(�Y4ßKCü BR� ü � U @IB
úC6 Q 5 Z7B5Z7B KCüLU @
F U @CB K Q\[9B J�KISRU96AJ�4 Z 47KCü B SNü B 6AJLSN4 =I[+F U @CB#>�= 69ÿGJGU = 6 B SN4 [ U96P4 ýC= U94 Q K FNB U >��
X =Cý SN4ßÿY4TSN47KCü^U @CB úC6 Q 5 ZßB 4ßK [9B ÿ B 6AJ ZY[ ú Z 47K B+[ 4 [&>�QL_Ü_ÜQ K/47K�úC6 Q 5 ZßB S B+[ 47üLK > ��@G>Oz°Æ�@a���%@IB
U96AJ�K [ M Q 6 _ JGU94 Q K Q M U @CB5[ ú Z 4ßK B úIJ�6AJ _ÜB U B 6 [ U Q�B KCüL47K B+B 6P4ßKCü^úIJL6PJ _ÜB U B 6 [µ[ 4 _ ú Z 4�5 B�[ U @IB
>�QL_ úIJL694 [9Q K)JLKIS)4 Z7Zß=?[ UP6PJ�U94 Q K Q M�SN4O� B 6 B KgU�úC6 Q 5 ZßB úIJL6PJ _/B U B 6 [9B U [���%@CB û QGø J�KIJ Z � [ 4 [ 4 [ ú B 69M Q 6 _/B S ø 4�U @ <á4wX�.ÃX > Q @iF J�7 = J [ 4GQ\3 >�Q\_ ú = UPJ�U94 Q KIJ Z û = 4TS
S��YKIJ _ 4 >�[ -��EQL3 :�W 3 0-[wQ\Z ÿ B 6 FNø-@ 4 >A@�[9QLZ ÿ B�[ U @CB . =CZ7B 6 B 7 = JGUP4 Q K ø 4ßU @ JLK;47KgU B üL6AJ ZeF
ÿg4 [P>�QL=?[�ý{QL= K?SCJ�61� Z J�� B 6RM Q 6 _�=CZ JGU94 Q K � 4iU;UPJL8 B+[ 47K\U Q J >�>�Q\= KgU�U @CBÛ>A@ J�KCü B 47KÒU @IB
[ UP6 B J _ÜZ 47K B U @ 4 > 8YK B�[9[ J ZßQ KCü1U @CB úC6 Q 5 Z7B -�7 = J [ 4GQ\3 0��



� ¸5ÙYÚ-�mg|w�gn�} ´ Ù ´ m\jß�\v�hkj¹}gØ½ÙYz�hko+yxyO}Yv+dg�/Ø Ù%2-o+mgt#o+m\hkfkv+Ñ�o�f

0 0.5 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Design Space

x
1

x 2

0 0.5 1
0

0.2

0.4

0.6

0.8

1

1.2

1.4
Objective Space

f
1

f 2

������������� ��!�"#!%$�&'!'(�$)"#!'*��+*),�"#-/.10/243+5637298;:<,�*�=>"#-/.�" ?>*)5 *�@BA6.�CD"#!'EF.HG/=#*�@�&'.�IJ*�,LK�*M�/NO.�C�$P$���Q
KR&'.�IS!'�/TU?�!�"#-WV�XYQ/.�NO!'T��ZE�$)=#!%$�@/&'.�N�[]\1$)�^QB*MI_G`*MG�a/&%$)"#!'*M��b CD=#*MNONO.�N�ced�=f$���Q/*MIgVD5 Q/!'Iih`0�243
b C�*����/.�CD"#.�QjCD!'=#CD&%.DN�ck$���Qi$���$�&�lm"#!%C�$�&Rno$p=#.D"#*q,�=#*��r"sb &'!'��.DcL!'�7$Utp5 Q/!'IuNOa/@�NOG^$)C�.4*�,o"#-/.4Q/.DNO!%T��
NOG�$�C�.P$)�^Qj!'�Y"#-�.9*�@BA6.�CD"#!'EF.PNOG^$)C�.Mh

0 0.5 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Design Space

x
1

x 2

0 0.5 1
0

0.2

0.4

0.6

0.8

1

1.2

1.4
Objective Space

f
1

f 2

��������v���0�243+5637298;:<$),�"#.w=�x�X4T�.���.D=f$p"#!'*M��Nzye{MX�XMX4.�E�$�&'a^$p"#.�QqNO*M&'a/"#!'*���Nf|whB}>-�.z0/243~$)&'!%T���.�N
!'�j"#-/.4Q/.DNO!%T��iNOG^$)C�.P$�&'*���Tq"#-�.9no$)=#.D"#*q,�=#*M�r"�h

�k� � �7�R�M�^�m�M�e���������;�B�����L���
�P���m�)�D�`�`�^���m�i���P ]�D�m¡�¢��¤£f¥]�/¦]¢��¨§L�¤�/ `©w���7�m¢o�p�/���p���w�����]ª+�%©�£9 ����f«e�/�w�7�B���p�¤�r©4�`��£w��ª/�
�p�B���`�%©D���/�W�B£­¬z��¢�¢��B£4«e�/�­�B®�¯O�`��£w��ªB�°�p�/���`��©w���B��£�±�²9¥]��£¤�)�m�°§L�+�/��¥]���)³B�M�´§����`��®L���w����©
�m ] ]�D�/�/��¥]��£�±



z�nAylp7��[Ã�k�Ev�dgjx�Ajxdg�1ÅÜv�ugf�pTo��ÃØ½v��knPhko\[�uLhkj�t#jx�`v�hkjxo�d/o�p ± jl��pTo+jxy�f µ

D5K B J�úIúC6 Q J >A@ 4 [ U Q M QLZ7ZßQGø JâS B+[ 4ßü\K ú @ 4 ZßQg[wQ ú @ � Frø-@ 4 >A@ > J�K ý{B)[ ú B�> 4�5 B S ý � BR� ü �
JÂ<âJ >A@ K =C_�ý?B 6 Q 6)úI6 B�[9[9= 6 B SN4 [ UP694 ýC= UP4 Q K F-_ J�� ý?B 4ßK >�Q K þk= K > U94 Q K ø 4�U @ J K Q K ÷
SN4 _ÜB K [ 4 Q K?J Z&[w@ JLú B M³J > U Q 6 Q M�U @CB/ý?Q\= KISCJL6x� Z J�� B 6 Z 478 Bj¶ D V � XY47K >�B U @IB�ý{B�@ JEÿY4 Q 6 Q MU @CB S B+[ 47üLKùú @ 4 Z7Q\[9Q ú @ �)M Q 6 >�B 69UPJ�47KâúC6 Q 5 ZßB�[�= K?S B 6 Q � ÷ S B+[ 4ßü\K >�Q KISN4ßU94 Q K [ 4 [ 8YK QGø K F
4�U�4 [ J [P[9=C_ÜB S�U QÄý{B�[w=`·R> 4 B K\U-U QÄ_ JGU >A@ U @IB ú @ 4 ZßQg[wQ ú @ �RJGU�S B�[ 47üLK >�Q KISN4ßU94 Q K �A�%@ 4 [
J�úCúC6 Q J >A@ 4 [^=I[wB Sù47KÝU @CBÜ_ J�K = J Z S B+[ 4ßü\KÝúC6 QN>�B�[9[+F U @CB 47Kgÿ B 6 [wB S B+[ 47üLKùúI6 QN>�B�[9[ - [wB+B
BR� ü �G>��°@iFG>�zTÆ�@(0ÃQ 6�47K�JÄSN476 B�> U Q úCU94 _ 43	+J�U94 Q K�úC6 QN>�B+[P[ - [9B�B#B�� ü �G> ¸�@(0 J�KIS)U @IB 7 = J Z 4�Us� Q M
U @CB 6 B+[9=CZ U%6 B�Z 4 B+[ SN476 B�> U Z � Q K)U @CB 7 = J Z 4ßUs� Q M�U @CB�>�Q K [ 4TS B 6 B S)ú @ 4 ZßQg[wQ ú @ � �� [9B+>�Q KIS�JLúCúC6 Q J >A@ 4 [ U @CBÜ> J Z7>�=CZ J�U94 Q K Q MµÿGJ�6P4 Q\=I[ 47K > 4TS B K >�B�[ 47K Q 6PS B 6�U Q J�úIúC6 Q�
 4 ÷
_ J�U B U @CB.Z7Q\[P[ ú QLZ J�6 Q MrU @CB úC6 Q 5 Z7B J [ ü\4ßÿ B KR47K W 47ü � é FYø-@ 4 >A@)[ ú B+> 4�5 B�[ U @CB.ý?B+@ JEÿY4 Q 6
Q M�U @CB úC6 Q 5 Z7B�Q ÿ B 6�U @IB�>�QL_ ú Z7B U B;Q ú B 6PJ�U947KCüÛ6PJLKCü B�� � SN4 [ JLSNÿGJ�KgUAJ�ü B 4 [ U @CB�Z JL69ü B
K =I_1ý{B 6 Q M5û QGø(> J Z7>�=CZ J�U94 Q K [+F�ø-@ 4 >A@ J�6 B K B�B S B S�U Q [ ú B�> 4ßM(� U @CB ú QLZ J�6RJ [ 47K U @IB
Q úNUP4 _ 43	+JGUP4 Q K Q M > ��@��BWI= 6wU @CB 6 _ÜQ 6 BLF U @CB 6 B 4 [ U @CB úC6 QLýCZ7B�_!Q M @CQGøÖ_ J�K*��47K > 4TS B K >�B+[
[w@CQ\=CZ S ý{B�>�Q\_ ú = U B S;JLKIS)M Q 6 ø-@ 4 >A@ ÿEJ Zß=IB+[T�D = 6�úC6 B M B 6 B K >�B 4 [�Q K/U @IB�[wB�>�Q K?S/JLúCúC6 Q J >A@
FG[ 47K >�B U @CB 5I6 [ UµS QgB�[ K Q UµJ Z7ZßQGø SN4 [P>�Q ÿ B 6 ÷
4ßKCü�K B�ø S B+[ 4ßü\KRú @ 4 Z7Q\[9Q ú @ 4 B+[ J�K?SÄ4 [ SN4 ·R>�=CZ U�U Q J�úCú Z �/U Q U96AJ�K [9Q KC4 >�Q 6iQ\3Ôû QGø�[�� 4�K
JLSCSN4ßU94 Q K FLø�B úC6 B�[wB KgU�U øÃQ#_ÜQ SN4�5 > J�U94 Q K [ 47K Q 6AS B 6�U Q 4 _ úC6 Q ÿ B U @CB5[wB�>�Q K?S/JLúCúC6 Q J >A@9�W 476 [ U F½øÃB M Q 6 _1=CZ JGU B J W J�6 B U QRQ úCU94 _ 43	+J�U94 Q KÛúC6 QLýCZ7B�_ 47K Q 6PS B 65U Q;QLý UAJ�47KÛJ�M³J _ 4 Z �
Q M�úC6 Q 5 Z7B+[ J�KIS K Q U Q K B�[ 4ßKIü Z7B�>�Q\_ úI6 Q\_ 4 [9B�[wQ\Zß= U94 Q K [T���%@CB M³J _ 4 Z �Þ6 B úC6 B+[9B KgU [ J ZßZ
>�QL_ úC6 QL_ 4 [wB�[�ý{B U ø�B�B KâU @IB/>�Q KNûI4 > UP4ßKIü QLýCþkB+> UP4ßÿ B+[5Q M _ 47KC4 _ 43	�47KCü)U @CB/Z7Q\[P[wB�[ JGU.U @IB
S B+[ 4ßü\K >�Q K?SN4�UP4 Q KÄJ�KIS/47K > 6 B J [ 47KCü5U @CB�Q ú B 6PJ�U947KCü^6PJLKCü B�� X B+>�Q KIS F�øÃB S Q K Q U >�QL_ ú = U B
U @CB.>�QL_ ú Z7B U B�Z7Q\[P[ ú QLZ J�6�J�KIS [9@CQGø U @ JGUÃ4ßUÃ4 [�[w=`·R> 4 B K\UÃU Q/>�QL_ ú = U B Q1SN4O� B 6 B KgU�4ßK > 4 ÷
S B K >�B+[ 4ßK Q 6AS B 6rU Q J [9[9B+[P[ J�úC6 Q 5 Z7BR���%@CB Q > J ZT>�=IZ J�U94 Q K [ J�6 B ú B 6wM Q 6 _ÜB S.M Q 6�U @CB S B+[ 4ßü\K
>�Q K?SN4�UP4 Q K F 4 � B���Æ�¹ 4ßK > 4TS B K >�B J�K?SùM Q 6 Q K B ú Qg[ 4ßU947ÿ B 47K > 47S B K >�B¨º D J�K?S Q K B K B ü\JGUP4ßÿ Bº V �A�%@CB 8 B � >�Q K >�B úCU%4 [ U Q S B 5IK BUº D J�KIS º V ÿGJL694TJ ýCZ7B.ý �)J/MO6 B+B._�=CZ U947ú Z 4 B 6­» V

º D �özR¿ Æ"¼ » - F%0
º V � « ÆN¿ L"¼ » - �R0�%@ 4 [ S B 5IKI4�UP4 Q K)UAJ�8 B+[ 47K\U Q J >+>�QL= K\U%U @ JGU-U @CB ú Qg[ 4ßU947ÿ B 47K > 47S B K >�BUº D 4 [�_/Q 6 B#> 694ßU94 > J ZM Q 6 [ UPJ Z7Z U @ J�K º V �M�%@CB 4ßK > 4TS B K >�B#_1=CZ U947ú Z 4 B 6P»Ü4 [ JLK�JLSCSN4ßU94 Q K?J Z S B�[ 47üLK;ÿGJ�6P47J ýCZßB���%@CB úC6 Q 5 ZßB�Z7Q\[P[9B+[ M Q 6�U @CB Q�4ßK > 47S B K >�B+[ J�6 B�[w=I_/_ÜB SÜU Q U @CB 5I6 [ U Q\ýNþkB+> U947ÿ B M = K > UP4 Q Kô D �GWIQ 6 [9_ J Z7Z ÿGJ Z7=CB+[#Q M1» F U @CB�ZßQg[9[9B+[ J�6 BÄ>�Q\_ ú = U B S JGU [9_ J ZßZ 47K > 47S B K >�B�[�� � K Q ú ÷

U94 _ 43	+J�U94 Q KùM Q 6 [w_ J ZßZ ÿGJ Z7=CB+[.Q Mz» Z7B JLS [ úI6 Q 5 ZßB�[�ø-@ 4 >A@Ý@ JEÿ B�_ 47KC4 _ J Z�ZßQg[9[9B+[ 4ßKÝU @IB
ÿg4 > 47KC4ßUs� Q M?U @CB S B�[ 47üLK >�Q KISN4ßU94 Q K FLø-@ 4 Z7B M Q 6 Z JL69ü B ÿGJ Zß=CB�[�Q MR» F úC6 Q 5 Z7B+[ J�6 B-Q úCU94 _ 43	 B S
M Q 6�J Z JL69ü B 47K > 4TS B K >�B 6AJ�KCü BR�*�%@Y=I[�F »Ü4 [ K Q U Q K Z � =I[wB S)J [ MO6 B+B S B+[ 4ßü\K)ÿGJ�6P4TJ ýCZ7BLFYýC= U
J ZT[wQ J [-[9B+>�Q KIS QLýCþkB+> UP4ßÿ B M = K > U94 Q K ô V �A�rQÄý{Q U @;Q\ýNþkB+> U947ÿ B�[ ú B KIJ Z U94 B+[ JL6 B J\SCS B S)M Q 6ÿg4 QLZ JGU B S >�Q K [ UP6PJL4ßKgU [ JLKIS)U @CB#B�
 J > U Q\ýNþkB+> U947ÿ B M = K > U94 Q K [ JL6 B üL47ÿ B K ý � V

_ J 
 - ô D 0 » ô D � »Í«´¼ D - L%0
_ 47K�- ô V 0 » ô V � aø ¡3ù D -�½&¡ 0 · ¼ D · ¼ V · ¼ a · ¼�¾�» - ¸%0

ø-@CB 6 B ½&¡s4 [ U @CB úC6 Q 5 Z7B5Z7Q\[P[ M Q 6�U @CB 47K > 4TS B K >�B 4
J�KISY¼ D U Q ¼�¾#J�6 B é/ú B KIJ Z UP4 B�[�FYø-@ 4 >A@
J�6 B K Q K ÷ 	 B 6 Q?F 4ßMsU @CB�>�Q 6P6 B�[ ú Q KISC4ßKCü >�Q K [ UP6PJL4ßKgU-4 [ ÿg4 QLZ JGU B S �
¼ D 4 [ J^ú B KIJ Z Us�1M Q 6�U @CB�>�Q KYÿ B 6Pü B K >�B�Q M U @CBE:�W 3 [9QLZ ÿ B 6&JLKISÜ4 [�B 7 = J Z U Q U @CB K =C_1ý{B 6



� ¸5ÙYÚ-�mg|w�gn�} ´ Ù ´ m\jß�\v�hkj¹}gØ½ÙYz�hko+yxyO}Yv+dg�/Ø Ù%2-o+mgt#o+m\hkfkv+Ñ�o�f
Q M&M³J�4 ZßB S�4ßK > 4TS B K >�B�> J ZT>�=CZ JGUP4 Q K [�� . [ ú B�> 4TJ Z7Z ��M Q 6 Z J�6Pü B 47K > 47S B K >�B�[�F U @CB�>�Q KYÿ B 6Pü B K >�B
_ J��ùM³J�4 Z S =CB U Q û QGø [wB úIJ�6AJGUP4 Q K � ¼ V 4 [ J Z 47K B JL6#ú B KIJ Z Us� Q KÞU @CB S B ÿY47J�U94 Q K Q M%U @IB
B�
 4�U%û QGø J�KCü ZßB¤¿ U Q U @CB S B�[ 47üLK B�
 4�U%û QGø J�KCü ZßB¤¿ ¶ ²#À ¡%Á � JGU-S B+[ 47üLK >�Q K?SN4�UP4 Q K F 4�MsU @IBS B ÿY4TJGU94 Q K B�
N>�B�B S [ J�K�J ý?[wQ\Zß= U B ÿGJ Z7=CB#Q M ª ¿ « ¿ ¶ ²#À ¡�Á � ª`ÂÄÃ ¿�� ¼ a 4 [ J Z 47K B J�6-ú B KIJ Z Us�Q K)U @CB úC6 Q 5 ZßB J�6 B JjÅ F 4ßM � 4 [-[9_ J ZßZ7B 6�U @ J�K)U @CB#_ 47KC4 _ J Z J�6 B J+Å­Æ ¡ � �N�%@CB#_ 4ßKI4 _ J ZJ�6 B J�4 [ S B 5IK B S ý �RU @CB#_ÜB+>A@ J�KC4 > J Z M Q 6 >�B+[�Q K�U @CB úC6 Q 5 Z7B J�KIS)U @IB�[ UP6 B�[9[�Z 4 _ 4ßU ��%@CB MO6 B+B S B+[ 4ßü\K�ÿEJL694TJ ýIZßB�[ JL6 B U @CB úIJ�6AJ _ÜB U B 6 [ MO6 Q\_ U @CB úC6 Q 5 Z7B ü B K B 6AJGU Q 6-J�KIS)U @IB
4ßK > 47S B K >�B#_1=CZ U947ú Z 4 B 6P» � 4�K)U Q UPJ Z U @CB 6 B J�6 B~z°? S B+[ 47üLK�ÿGJ�6P47J ýCZßB�[��
ñ9�&� ����Ô°��Ýd�/�R��Ô°��Ò��ºó6�*�°Ó���ÔT�� K Q úCU94 _ 43	+J�U94 Q K�6 = K�4 [ ú B 69M Q 6 _/B S)M Q 65JÜúI6 Q 5 ZßB S B+[ 4ßü\KâJGU5JLK;47K Z7B U"<âJ >A@ K =C_1ý{B 6
Q M ÆM� F^�YF J)S B�[ 476 B S�û QGø U = 6PKC47KCü Q M z P ¹ JLKIS Ã ¿©��ÆM¿�zF¹��9�%@CB XMDE< ÷ <yDE. � Q M�X B+>��P � Q54 [�=I[9B S FGB�
C>�B úNU�U @CB-_ J 
 4 _ J ZC[ 4�	 B-Q M?U @CB�[9B�Z7B+> U B S [9B U�4 [ 4ßK > 6 B J [9B S1U Qð?RÆN� 4�K/U Q UPJ ZzTÆN� ÆRÆ�Æ�[9QLZ7= U94 Q K [ J�6 BÃB ÿEJ Zß= JGU B S � � _ÜQ KCü#J Z7ZNB ÿGJ Z7= JGU B S [wQ\Zß= U94 Q K [+FR?�� é FMz�[9QLZ7= U94 Q K [ S Q
K Q U�ÿg4 QLZ JGU B J�K*� >�Q K [ UP6PJL4ßKgU [ J�KISÜü B K B 6PJ�U B J W JL6 B U Q MO6 Q KgU Q M�P L Q [9QLZ7= U94 Q K [ - W 47ü � é 0 �:ÃQ K [ 47S B 6-U @ JGU-U @CB 47K > 4TS B K >�B�_�=CZ UP4ßú Z 4 B 654 [ U QRý{B�_ J 
 4 _ 43	 B S;JLKIS)U @CB1ZßQg[9[9B+[ JL6 B U Q
ý?B�_ 47KC4 _ 43	 B S ���%@IB�W J�6 B U Q MO6 Q KgU = KIS B 6 Z 47K B+[ U @CB�>�Q KNû?4 > Uµ4ßK Q úNU94 _ 4�	+4ßKIü^U @CB U ø�Q#QLýC÷
þkB+> UP4ßÿ B+[T�%WIQ 6 [w_ J Z7Z 4ßK > 47S B K >�B�_1=IZ UP4ßú Z 4 B 6 [�F U @CB5ZßQg[9[9B+[ J�6 B�Z7QGø#F\[ 4ßK >�B J ZßZ Q#47K > 4TS B K >�B+[
J�6 B�>�QL_ ú = U B S/J Z7_/Qg[ U�J�U�U @CB S B+[ 47üLK1ú Q 47KgU �RWIQ 6 Z J�6Pü B 47K > 47S B K >�B-_�=CZ U947ú Z 4 B 6 [+F U @CB-Z7Q\[P[
4ßK > 6 B J [9B+[ M Q 6&U ø�Q 6 B J [9Q K [T��W 4ß6 [ U F U @CB û QGø 4 [�>�Q\_ ú = U B S/J�U Z JL69ü B 6&4ßK > 4TS B K >�B+[�Z7B J\SN47KCü
U Q1@ 4ßü @CB 6 ZßQg[9[9B+[ J�KIS [wB�>�Q K?S F U @CB úC6 Q 5 Z7B�Z7Q\[P[wB�[ J�6 B�@ 47ü @IB 6%JGUµU @CB S B+[ 4ßü\K >�Q KISN4ßU94 Q K F
[ 47K >�B U @CB S B+[ 47üLK @ J [ U Qùý{B�_ÜQ 6 B 6 QLýC=I[ U�M Q 6 >�Q KYÿ B 69ü\4ßKCü�J�U1U @IB�@ 47ü @ 47K > 47S B K >�B�[���%øÃQ�W J�6 B U Q;[9QLZ7= UP4 Q K [ J�6 BÜ_ JL698 B SÝ4ßKÛU @CB 5Iü = 6 B JLKISÝU @CB 4ß6 Z7Q\[P[ ú QLZ J�6#4 [ üL47ÿ B KÝ47KW 47ü � é �9�%@CBÄ_ 47KC4 _ J Z�ZßQg[9[9B+[ JL6 B J�U#J ý?Q\= U zR� é^Ç �9�%@CB J�UwUAJ�47KIJ ýCZ7BÄQ ú B 6AJGUP4ßKIü)6AJ�KCü B
4 [->�Q K [ 47S B 6 B S�U QÜý?B#ý{QL= KIS B S ý �ÄU @IB S QL=CýIZßB^Q MsU @IB#_ 47KC4 _ J Z½Z7Q\[P[wB�[E>��°@a� X Q\Zß= UP4 Q K°Å
>�Q KgUAJ�47K [ U @CBÄ[9_ J Z7ZßB 6#4ßK > 47S B K >�BÄ_1=CZ U947ú Z 4 B 6�J�KISÝU @IBÄZßQg[9[ ú QLZ J�6 [9@CQGø�[.ZßQGø�B 6 Z7Q\[P[wB�[
>�Z7Q\[9B U Q U @CB S B+[ 4ßü\KR47K > 4TS B K >�B U @ J�K [wQ\Zß= UP4 Q K¨È FgýC= U >�Q\_ úI694 [wB�[ J [9_ J Z7ZßB 6 Q ú B 6PJ�U947KCü
6PJLKCü B���WIQ 6 [9QLZ7= U94 Q K [ Å!JLKISÉÈ F U @CB�Q ú B 6PJ�U947KCüÝ6AJ�KIü B 4 [ J ý?Q\= U z é ¿ é ¹ J�K?S z�?�¿®?B¹GF
6 B�[ ú B+> U947ÿ B�Z � � : Q U @ ú Q\Z JL6 [ J�6 B�>A@ J�6AJ > U B 6943	 B S ý �ÜJ [9_ÜQgQ U @ JLKIS >�Q KgU947K =IQL=I[ 4ßK > 6 B J [9B
Q M ZßQg[9[9B+[-Q ÿ B 6�U @IB J ýI[9QLZ7= U B 4ßK > 47S B K >�BR�M�%@ 4 [ 47KISN4 > J�U B+[ J [wQ M¹U [ UAJ Z7Z
ý{B�@ JEÿY4 Q 6 �NW 47ü ��?
>�Q KgUAJ�47K [ U @CB úC6 Q 5 Z7B1[w@ J�ú BR� X QLZ7= UP4 Q K � [9@CQGø�[ U @CBÜ[w_ J ZßZ7B 6.K Q\[9B 6AJLSC4 =I[ J [�øÃB+ZßZ J [
U @CB�[9_ J Z7ZßB 6 _ J 
 4 _ J Z U @ 4 > 8gK B+[P[��
Ê ËÝñÃî�ôB_wó#vYõkñµî#v
� [wB+Z M ÷iQ 6Pü\JLKC4�	+4ßKIü _ J�úÃ-eXMDE< 0 4 [ 4ßKgUP6 Q S =I>�B S�J [%_�= UPJ�U94 Q K�J�K?S)6 B+>�QL_�ý 4ßK?JGU94 Q K Q ú ÷
B 6AJGU Q 6sM Q 6 W J�6 B U Q�Q úCU94 _ 43	+J�U94 Q K ���%@IB K B U ø�Q 6P8#4 [ J > U947ÿ B+Z � Z7B JL69KI4ßKCü.MO6 QL_ U @CB�>�= 6P6 B KgU
K Q KIS QL_ 4ßK?JGU B S [9QLZ7= UP4 Q K [����%@CB XMDE< >�QL_ úC6P4 [wB�[ U @CB úC6P47K > 47ú Z7B-Q M >�QYQ ú B 6AJGU947ÿ B-[9B JL6 >A@
ý �)4ßKgU B 6Pú Q\Z J�U947KCüÜU @CB�>�= 6P6 B K\U�K Q KIS Q\_ 4ßKIJ�U B S�MO6 Q KgU F U @Y=I[ 4�U�4 [�[9@ J�6P47KCüÜ4ßKNM Q 6 _ J�U94 Q K
J ý{QL= U [9=I>+>�B+[P[ M =CZ S B�[ 47üLKÞÿGJ�6P4TJ ýCZ7B+[ ÿGJ Zß=CB�[ J Z7Q KIü�U @CB;W J�6 B U Q MO6 Q KgU ���%@CBR_1= UPJGUP4 Q K
[ U B ú [ 43	 B 4 [ 6 B+Z J�U B SRU Q U @IB SC4 [ UPJLK >�B^Q MsK B 47ü @Yý{Q 6P4ßKIü1K B+= 6 Q K [ 4ßK)U @IB XMDE< � 4iU-ÿGJ�6P4 B�[
ø 4�U @ 4ßKÞU @CB K B U ø�Q 6P8ùJ�KISÞ4 [ J\SCJ�úNUP4ßÿ BÄQ ÿ B 6^U @CBRQ úNU94 _ 4�	�JGUP4 Q K 6 = K �G�%@CB XMDE< 6 B ú ÷
6 B�[wB K\U [ JI5I6 [ U [ U B ú 4ßKÞU @CB SN476 B+> UP4 Q K Q M-S B ÿ B�Z7Q úC47KCü _1= UPJGUP4 Q K J�KISÛ6 B+>�Q\_1ý 47KIJ�U94 Q K
Q ú B 6AJGU Q 6 [5ø-@ 4 >A@ JL6 B/B+[ ú B�> 4TJ Z7Z ��S B�[ 47üLK B SùM Q 6 W J�6 B U QRQ úNUP4 _ 43	+J�U94 Q KÝJLKIS ø-@ 4 >A@ J�6 B



z�nAylp7��[Ã�k�Ev�dgjx�Ajxdg�1ÅÜv�ugf�pTo��ÃØ½v��knPhko\[�uLhkj�t#jx�`v�hkjxo�d/o�p ± jl��pTo+jxy�f �

4 5 6 7 8 9
4

4.5

5

5.5

6

6.5

7

7.5

8

Incidence Multiplier

S
u

m
 o

f 
P

ro
fi
le

 L
o

s
s
e

s

A 
o

o
  B

−5 0 5

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

incidence

lo
s
s

design A
design B

Ì�Í�Î�ÏpÐLÏ�ÑoÒpÓ#ÔDÕ#ÖØ×�Ó#ÖMÙrÕiÚ Û'ÔD×�ÕOÜH×�Ö�ÓqÕ#Ý/Ô+ÞBÓ#Ö�ß�Û%Ô+ÖMÞBÕ#à%áSà'â�ÒpÕ#à'ÖMÙ�ã�Ò)Ù^ä°Û'ÖMåOåqÞ`Ö�Û%Ò)Ó7Ú Ó#à'æMÝrÕOÜ�×�Ö)ÓqÕ6ç�Ö
åOÔDÛ%ÔDèDÕ#Ô�äiÑoÒpÓ#ÔDÕ#ÖSåOÖMÛ'é/Õ#à'Ö�Ù�å�ê

design A
design B

ë�ì�í�î)ï�î�ðkñ#ò)ó^ô'õ4öO÷^ø)ù`õ9ú�ò)ñHû#÷/õ9û6ü�òqöOõ�ô'õ�ýDû#õ�þjðoø)ñ#õDû#òSöOò�ô%ÿBû��'ò���ö��

���
	���
���	�����������������
��
��������	! "
�#!����#��$����%"�&�'��(&()��	!������
��*
��
�+(&���,������-��&�.(&��/
0 �
�'12��()���.%43.����
5%"��1�()��#��6��17���������8 
	9�:
�#!���8�����;
��.�=<;�����)
��*��3"
�#��>#!?��:
�#����>���@(&���>3
����12A
12���B3
����C6	!��1D�����E�4#��
#�����	"	���1�12��1B���.%+���:F"#�����	,��3G�&���:
�#!�
-������
-���H�IJ�
#�(��K��3G�&���:
���1BIJ#L
��
�K�>#��
#��>��	M�, 
�8�G�&�J���B#��.()#9%"�&�6()�+(&��	�(& 
	9�:
�#����61&/ 0 �
�ON���P�������
� 
���O#�1Q
��
��%"�)C6�
#L
�#!���R���
���8 
	!
�#�3
	�#!���7�����7
��.�=#��.()#9%"�&�6()��1�H�IJ�.#�(��S#917 612��%��:
7
��
�*1����>�J
�#!�>�*��17%"��12#�-����:����#9���
	��
���.%T���"U���()
�#������� .�.(V
�#!���W/ 0 �
#�1*��3

�#��4#�?���
�#����X#��Y
����"%" .()��1'
��
�K(&���.(&�&3"
����7-��&�
������
�#��
-
3
����C.	��O�Z���>#!	�#���1J#��X��12#��
-�	!�+(&�Y��36������
�#�������3"
�#!�>#�?���
�#����T�� 
�R�YP� .1�#!�
-S��<;�����&
��4��3"
�#LA
�4#�?���
�#����R��	�-�����#!
��
�R/

[]\
^J_'`Bacb�dBe'f5ghdD_ji
k

0 �
�lC6��12
4�� "
��
���8IQ�� 
	9%m	�#!N��S
��n��(�NY�.�:IJ	!��%"-��S1� 
3
3G����
8�������o
��.�Xp5���4�>#91�1�#����m�����
0 ��(��
�
��	���-�PS���.%$qr�
�.�:�s��
�#����WH.t"IJ#L
�?&�&��	9���.%nuZ<5����U���(V
JvYw
x:y,/!xsz5���.%${'	91�
����|u}t,IJ#!
�?&���2A
	����.%.z~{'�4/

� dD��dD�
dD_=\@dBk

� �~�1õ��6�j�O���~�5��ñfø�ü�ø)ô��~�=� �j���'�����¤ÿ�ô%øpû#õ�þc���L��ø)ñr� ýDñ#òMöOöOò)�FõwñZú�ò�ñZý�ò��rû����mÿ�òMÿ/ö¨öOõ�ø)ñ#ýf÷
öOù�ø�ý�õ��"��ò��Sù�ô'õ��>���Bö�û#õ��Sö����1ò��,�K� � ������� ��� �V� ���s�



� � ¸5ÙYÚ-�mg|w�gn�} ´ Ù ´ m\jß�\v�hkj¹}gØ½ÙYz�hko+yxyO}Yv+dg�/Ø Ù%2-o+mgt#o+m\hkfkv+Ñ�o�f
��Ù%¸�nAÓ;2^Ùx} ± ���wvA~�v+y¹} zCÙx}IØ½�wv�hwv+uI} ± Ùx} Å/n9��v��kjxÕ+v+d?}I��Ù�� ± pTv+fih�nAyxjlhkjxfih�dgo�dg�\o+t#j�dgv�hkn`�
f�o���hkjxdg�/�+nAdgn9hkj�|^v+yx��o��kjxhk�\t pTo���t.mgylhkjl�³o�Ó�áinA|9hkj�Õ�n.o�uLhkjxt#j��Av�hkjxo�d.� Á z ´%± ��c�cwÙCØ½v��wv�yxy�nPy
Ø½�ko�Ó\yxnAt zLo+y�Õ�jxdg�5p7�ko�t Á v�hkm\�knQ��c�qso+d\p7nP�knAdg|Pn1�³�����+�E���+·E�����E¶+��Ù

åLÙ%¸Ã�knAy�vL}YÅ)Ù�}��so+mgd\�+�knAdI}\��Ù�� ± Ç�f�nP�V  f ´ mgj��\n%hko#Å/c�z\��z/�GÙ ¶+åLÙCÅ/ci�æ� � �+���E�
·\Ù-�\o�dgf�nP|`vL}½Å)Ù qÃÙx}r� yxnAt#jxdg�L} Ø Ù ¡\Ù��rÅ/m\yxhkjl�³o�Ó�áinP|PhkjxÕEn���nAd\nPhkjx|�v�yx��o+�kjlhk�\t#f.t�v��Ln^n`v�fi�.�
z�nAyxnA|Phkjxo�dI}Ef��gv��kjxdg��v+dg�.t�v�hkjxd\���knAfih��kjx|Phkjxo�d\fAÙ�Ø
�koG|PnAn`�\jxd\��fso�pNhk�gn � fih�cedGhknP�kdgv�hkjxo�dgv+y
qso+d\p7nP�knAdg|Pn/o�d ´ nAd\nPhkjx| ± y��+o+�kjlhk�gt#f.j�dù�
dg�+j�d\nAnP�kjxdg�;z��LfihknAt#f��{ced\dgo�Õ�v�hkjxo�dgf.v+dg�
± ugu\y�jx|`v�hkjxo�dgfA}Y¢?o+dY�Lo�d?}\Ç�2^}I� � ���E¶+��·E¶��e¶��

¶�Ù%��v+d\f�nAd?} Á Ùx}�[�fihknP�kt#nAjxnP�`} ± Ù��+qso�t#ugyxnPhknPyx�%¸%nP�wv+dg�\o+t#j��Pn`��zLnAylpß� ± �gv�u\hwv�hkjxo+d�jxd��
ÕEo+�
yxmLhkj�o+dRz�h��wv�hknA��jxnAfAÙY�rÕ�o�yxm\hkjxo�dgv����Üqso�t#u\m\hwv�hkjxo+d?}���o+y¹ÙY��} Á o\ÙY���³�+�+� � � � ¶���� � ��¶

� ÙÐ2-o+�go+dgnAd1��Ù��gzLnAylp7�³o��k�Ev+d\jx�Ajxdg�^t�v�ugfAÙ\zLuL�kjxdg��n9��f�nP�kjxnAf�jxd�jxdLpTo+�kt�v�hkjxo�d1f�|AjxnAdg|AnPfA}Yå��w�
nA�IÙ?�³�+��� � �µ�ÙÐ2#�o+yxy�n9��Ç5Ùx}\Å;�o�d\jx�\}LÂ�Ùx}�21�m\fihknP�kfA}\ÚÃÙx}\zL|w�\�knAjxÓNnP�`}���Ù � ± Ù��G¸%nAÕEnPy�o+ugt#nAdGh�o+p ± �LÕ�v�dg|An`�
qso+t#u\�knAf�f�o�� ± jl��pTo+j�yxf�pTo+�5��nAv�ÕG���³¸%m\h�� ´ v+f5�{mL�kÓgjxdgnAfA}{Ø½v���h5c��?¸%nAf�jx�+d�v+dg�á[�u\hkjl�
t#jx�`v�hkjxo�d?Ù ± z\ÅÜ�£¡+o�m\�kdgv+y?o+p
�{mL�kÓNo�t�v�|9�\j�d\nP���G}���o+y¹Ù � ���G} Á oLÙgå�� � ���+�E��å��Mµ��³·E��¶

�LÙ�Å/jxy�v+d\o\}\Å)Ùx}Lz�|9�\t#jß�L��mgÓNnP�`}�¡\Ùx}�2-o�m\t#o+hkfkv�ÑEo�f�Ø ÙL� ± |PhkjxÕEn5¢?nAv��kdgjxd\��~�jlhk� ± �\v+uLhkj�Õ�n
´ �kj��LfAÙ+c�dGhknP�kdYv�hkj�o+dYv�yYqso+d\pTn9�knAdg|An�o+d ± ��hkjlãY|Aj�v+y Á nPm\�wv+y Á nPhe~so+�kÑ�fA}&��jxnAdgdgvL} ± m\fih��kj�v
�³����� � �

�LÙ Á v+m�áio�Ñ�fA}�ÚµÙ�}GéÞj�yxyxt#nAfA}�¢
Ùx}��%v�v�f�n�}Eé Ùx}LÚ��v�|9ÑN}���Ùx}\z�|9�½�m\hk��}�Å)ÙL��Å/mgylhkjl�eØ o+jxd�h ± jl��pTo+jxy[�uLhkjxt#j��Av�hkjxo�dÄÇÃf�j�d\�1�rÕEo+yxm\hkjxo�d)z�h��wv�hknA��jxnAfA}I��q�qZ[-Å ± zR��������}IÚ&v��k|PnAyxo�dYv�}{zLuYv�jxd
�³�����+�E�

� �LÙ��I�kj��+�\}YÅ)Ù ± Ùx}\�{mgÓ\Ó��G} ´ Ù Â�Ùx} zL�gnAv��w�I} ± Ù ´ Ù�� ± mLhko�t�v�hkj�| ´ nAd\nPhkjx|X[�u\hkjxt#jx�`v�hkjxo+d ± u\�
uL�koEv�|9�;hkoR�s~so+�³¸%jxt#nAd\f�j�o+dYv�y&Úsy�v��Ln1Ø
�ko�ãYyxn�¸%nAf�jx��d�p7o+�^z�hkn`v�t��?m\�kÓgjxd\nAf ± zgÅÜ�
¡+o�m\�kdgv+yIo+pr�{mL�kÓNo�t�v�|9�\j�d\nP���G}��ro�y¹Ù � � � } Á oLÙ � }{� � ���+�E� ��� � � µ

��� ÙJ��v+d8�rnAy��\��mgjx�AnAdI}�¸.Ù ± Ùx}Y¢{v+t#o+dGh`} ´ Ù ÚµÙL�NÅ/mgylhkjxo�Ó�áinA|9hkj�Õ�n�nPÕEo�yxm\hkjxo+dYv�����v�y��+o+�kjlhk�gt#f��
± dYv�yx�L�Ajxd\�Ãfihwv�hknP�³o+p7�Ohk�\nP��v���h`}+�rÕ�o�yxm\hkjxo�dgv����.qso�t#u\m\hkjxdg�L})��o+y¹Ù��L} Á o\Ù+�GÙx}GÅ/ce��Ø
�knAf�fA}
q&v�t.ÓL�kjß�L��n�}YÅ ± �³�����+�E� � ��¶`� � ·rµ

� ��Ù��Njlhk�AyxnP�`}g��Ùx}Y¢{v+m\t�v+d\dgfA}\Å)Ùx}Y�&�\jxnAyxn�},¢
Ù��NzLØ�� ± �:�\c�t#u\�ko�Õ�jxdg��hk�gn�zGh��knAdg��hk�/Ø½v��knPhko
�
ÕEo+y�mLhkjxo�dYv���� ± y��+o+�kjlhk�gt pTo��RÅ/m\yxhkjxo+ÓLáenA|PhkjxÕEnI[�u\hkjxt#jx�`v�hkjxo�dIÙ��
Ç�ÂJ[ ´ � Á �+�+� � }
± hk�\nAdgfA} ´ �knAnA|Pn#�³�+��� � �


