
���������
	���������������������������� �!�
�"��#
��� �"��#%$&�����!�'(�!)+*,���!�!�.-

/!0�132�465�782�9;:6:62�9=<><@?�ACBEDF2�9EGIHKJL4NMO08P�QSRE:>?"BUTV2"9U9U2�56WXJ!YUZ[GI\]M�^_^6?@B
7808:62K`FYEa
4NGI9;b�Gdc;2@?eBUfC9;M=gh0�4N1Oi_j�469=J
\I560Ckl5>A

mon p"qsrut8v_w�vyxzp|{}w�~;���>t8�yp|��{8�|xz{u�N�N�yxz{u�K�3w��Op"�_w�vyp"���
� �>ruw���vyqs�>{@v�p�����~��N�Nv��yxz��w"~�w�{}��n p|qsrut�vy�N�L��{u�|xz{8�>�N�yxz{u�

� {uxz�e�N�y��x�v���p�����~zp"�yx��uw
� w"xz{u�>���Cxz~z~z�������}�|�"���"�|� ���8 

¡¢��~��N�Nv��yxz��w"~���{u�"xz{u�>�N�yxz{8� � �yp|tur
� �>r}w���vyqs�>{@v�p"��£�¤@����xz�>�
� {8xz�e�N�y��x�v���p"��¥;�yp|qs��¦

�,§h¨|©"�eªV¥;�yp"qs��¦8�8�'p���«�w>�

¬K�®>¯>°�±}²"¯|³�´ ���y�>�ew��_�Xwµ�uw�v_w�r}w�v�vy�N�y{Xw"�[w¶r8¤C����xz��w�~hruw���vyxz�>~z�K�N·�rO�N�yxz�>{u�N§
xz{u��w��dp"�y�>�Fw"�Nvyxz{8��p"{µx�v'xzqsrOp|���>���@�¶w�{µp��|�N�_w"~z~�¸¹rOp"vy�>{@vyx�w"~��N{u�N�y���8ºsp���vy¤u�
�8w�v_w����Nv��|p|�8v_w�xz{u�����Cx�w�w�{up"{8§»r}w��_w"qs�Nv��yxz�(�N�¼vyx�qKw�vy�
p"�U½L�>{@�8xl¾ ���>{@v��yp|r@�@�"¥(¤u�
¸¹rOp"vy�>{@vyx�w"~O�>{8�N�y�"��º[xz� ��w�~�~z���svy¤u�Lxz{8�dp"�yqKw�vyxzp"{�rOp�vy�>{@vyx�w"~l��w"{u�svy¤8�L�dp"�y�>�N��w��y�
��w�~z~��>�=xz{8�]p��yqKw�vyxzp|{¿�]p��y�>�>�>����tu�[vypSvy¤u�Nxz�!xz{��]p"�yqKw�vyxzp|{8§Àvy¤8�>p"�y�Nvyxz�sp��yx��"xz{;� ´ �
�N�y�>w�vy����xz�y�N�Nvy���Vv��y�>�>���@�V���N~��N�Nvyxz{u�Fvy¤8�'r��y���8�>�N�>����p"��p���w!{upC����Álr}w�v�vy�N�y{OÂ�w"�N§
�>p��_�8xz{u�KvypKvy¤u�F�8x��y�>�Nvyxzp|{¿p"��vy¤u�[xz{8�dp"�yqKw�vyxzp"{¿�dp"�y�>��w"�Nvyxz{u��p|{ovy¤u�[r}w�v�vy�N�y{;�
��w"�_¤X�8x��y�>�6vy���¿v��y�>���>p"���y�>��rOp"{}�¢vyp¶wS�>~ztu�¼vy�6���3¤8�>{u�>���>{}w��u~zxz{u�¶t8��vyp¶r}w���vyxz§
vyxzp|{ovy¤u���uw�v_w����Nv��;¥(¤8���>~ztu�¼vy�6�yx�{8��qs�Nv��yxz�Ftu{}���N�y~���x�{8�Kp|t8��qs�Nvy¤upC�µxz�'vy¤Ctu�
�uw"�����Xp|{X�N{Cv��yp"r@�@�3«
¤uxz�_¤Xxz�VwoÃ@t}w"{@vyx�v��¿vy¤}w�v��Np|{C�e�N���[x�{��]p��yqKw�vyxzp|{Äw"�Op"t8v
vy¤8�V��¤}w�rO�sp"�
w�r8�yp|�uw"�8x�~zx�v��¢���>{u��x�v��@�;w�{}�¢{8p"v!p"{u~��¿xzv�¾ �!�"w��yx�w"{8�>�|�;w"�!qKw"{@�
v��_w"�8x�vyxzp|{}w�~3w�~z�|p"�yx�vy¤8qs�(�}w������Sp"{Sqs�N�y�L���>�>p"{}�Kp"�_���N�
�¼v_w�vyxz�¼vyxz�>�(�y�>~���p|{E� ´ �
���>qsp|{8�¼v��_w�vy��vy¤8��rO�N���dp"�yqKw"{8�>�Vp���p|t����>~ztu�¼vy�N�yxz{8��vy�>�_¤u{ux�Ã@tu�[«
¤u�>{¢w"r8ru~zxz���
vyp¢�Op"vy¤Åw���vyx�Æ}�>x�w"~z~��Ç�N�y��w�vy�>�Å�uw�v_w=w"{u�Ä�y��w�~'�8w�v_wC� w�{}�Çw"~z��pX�8xz���>t8���K��p|qs�
~zxzqsx�v_w�vyxzp|{8��p���vy¤u��r��yp|rOp"������qs�Nvy¤8pC�E�

È ÉuÊLËOÌUÍ�ÎFÏ[Ð3ËUÑyÍLÊ

^�9Ò2�ÓOcU\d0�4>f@5N0�4NÔ¢MUfC5Nfof�9EfC\dÔO:_G]:!GI5FG]:[0�kl562"9ÄMO2":6Gd4Nf�1U\I2K560¿c;fC4656GI56Gd0�9Òf¿:62�5�0CkLMUfC5Nfµc;f@5_Õ
562�4N9E:�Gd9u560oMOGIÖ32"462"9u5�:6RU1E:62�5>:�B;:_REb>W¢56W;f@5!cEfC5_562"469;:�×�G�5NWUGI9X2|f�b>W=:_RU1;:_2�5[fC4N2µØCÙzÚIÛ8Ü�f�9EM
cEf@56562�4N9E:�f8b�4N08:N:':6RU1E:62�5>:�fC4N2¶Ý3Þ@ß�Ø@ÙzÚIÛ8Ü�Y;g�WUG]:�cU4N0�1U\d2�QàGd:�á}9U0@×�9=f�:�b�\IRE:_562"46Gd9UP;Y

â ×�GdMU2Òã@fC4NGI2�5yÔä0CkKf�cUcU4N08f�b>WE2":�560,b�\dRE:y5N2�4NGI9EPåWEfeã�2X132�2"9æQµf�MO2Ò0@ã82�4¶5NWU2Ò\]f�:_5
kÀ0�RU4�MO2|b�f�MU2":sçIè�é¼Yu^�9=cEf�4_5NGdb�RU\df�4"B}089U2F1E4Nf�9Eb>W¿0�k b�\dRE:_562"46Gd9UPS562"b>WE9UGdêuRU2|:�RO56Gd\dGIH"2�P84Nf�cUW
56WU2"0�4NÔµ560¶cEf�4_5NG�5NGI089¿5NWU2KMUf@5>fUYEë�4>fCcUW¢56WE2�0�4N2�5NGdbVb�\IRE:_562"46Gd9UP¶WEf8:'56WU2Kf8MOã@fC9u5Nf�P�2F56WEfC5
cEfC4>fCQ¶2�5N46G]bof8:6:6RUQ¶cO56Gd0�9;:Sf�1;08RO5¶MEf@5NfÇMOG]:y5N46Gd1URO5NGI089E:SMU0Ç9U0�5SWEfeã82o5N0Ä132¢Qµf�MU2�Y(^�9
ì ¥(¤uxz��«(p��yí�«(w"�Lr}w���vyx�w�~�~��S��tur8rOp"��vy�����@�K� � ���"�_w�{@vy���hn � §¹¨"¨|©|©"�|¨�î�w�{}����ï   §¹©����|ð"¨�îe�
ì_ì�ñCò�óCô"ñeõCö|÷Cø�ùCô@ú�û»üeýCú�û�ô|þ"ü £�¤8p|{u�"ÿ3Á��F��Â(�eð|��§¹�|¨e��§��"���|���uw�·Uÿ3Á��F��Â(�eð"��§¹�|¨|��§¹©|©�î|î



i

valley

root

����� ³
	}³ ��·8w"qsr8~��'p"��v�« ps�8x��y�>�6vy����v��y�>�N�>�}��w��6¤¶�Np"���y�>��rOp"{}�8xz{8��vypsw��>~zt8�¼vy�N���
f�MUMOGI56Gd0�9�B�9U0846Qµf�\I\dÔ G�5�cU4N2"b�\dREMO2|:o5NWU2 9U2�2|M 560 á}9U0@× GI9 f�MOã@fC9;b�2Ò5NWU2 9uREQ�132�4=0Ck
b�\dRE:y5N2�4>:'560¶132VkÀ0�4NQ�2|M�Y

^�9�P84Nf�cUW�56WU2"0�4N2�5NGdb�b�\IRE:_562"46Gd9UP;BCRE:6REfC\d\IÔ�fscU4N0eÓOGIQ¶GI5yÔKP�4>fCcUWXçIè�éEG]:Lb�0�9E:_564NREb�562"M�YC^�9
fKcU4N0eÓOGIQ¶GI5yÔ�P84Nf�cUWo2|f�b>Wµ9U0OMO2Vb�08464N2":6c;089EMU:
560¶f�MUfC5NfKc;f@5_5N2�4N9�B}×�WUG]b>WoGd:�b�0�9E:6GdMU2�4N2"M
fÇc30�Gd9u5µGI9 kÀ2"fC56RU4N2X:_c;f�b�28Y���2�5y×�2"2�9 2"f8b>WäcEf�GI4¶0CkV9U0OMO2|:µfC9ä2|MOP�2�G]:�kÀ0�4NQ¶2"M�B
f�9EM
56WU2K×'2�GdP�Wu5������������089=2|f�b>W=2"MOP82sGd:[f¶Q�2|f�:6RU4N2�0�kh5NWU2�:6GIQ¶Gd\df�46GI5yÔ��»cU460eÓOGdQ¶G�5yÔ���0Ck(56WE2
9U0OMO2":���fC9;M��;Y8`�\IR;:y5N2�4NGI9UPF9U0@× 132"b�0�Q¶2":h56WE2'cE46081U\I2"Q 0CkEc;fC4656GI56Gd0�9UGd9UP!5NWU2�cU4N0eÓ}GdQ¶G�5yÔ
P�4>fCcUW�Y

â b�0�Q¶Q¶0�9¢cEfC4656GI56Gd0�9UGd9UP¶Q¶2�5NWU0OM¢b�0�9E:6Gd:_5N:'0�k b�4N2"fC56Gd9UP¶fSWEGI2"4Nf�4Nb>W}Ô¶0Ckh56WU4N2":6WU0�\]M
:_RU1äP�4>fCcUWE:�1}Ô 2"\IGdQ¶GI9;f@56Gd9UPÇ2"MOP82":K0�k[MO2"b�462|f�:6GI9EPX×�2"GIP8W85�GI9 56WU2¢cU460eÓOGdQ¶G�5yÔ P�4>fCcUW�Y
Z!2�4N2sRU9EMU2�4[f�462VGd9Eb�\dREMO2|M=56WU2K×'2�\d\IÕ�á}9U0@×�9�:_Gd9UP8\I2�Õ�\dGI9EáÄç �@éhfC9;M=b�0�Q¶cU\d2�5N2�Õ¼\IGd9UáÇç �@éhWUG�Õ
2�4>fC4>b>WUGdb"fC\ub�\dRE:y5N2�4NGI9EP�f�\IP80�4NG�5NWUQµ:�Y �[56WU2"4(Q�2�56WU0OMU: kÀ0846Q b�\IR;:y5N2�4>:�1}Ôs1U4N2"f�áuGd9UP�GI9;b�0�9UÕ
:_G]:y5N2�9u5!fC4>b�:�GI9¢56WE2�Q¶Gd9UGdQ�RUQ :_cEf�9U9UGd9UPS564N2�2¶ç !�é�0Ck�5NWU2VcU460eÓOGdQ¶G�5yÔµP84Nf�cUW�B}0�4'P�4>fCcUW;:
b�0�9;:y5N46REb�562|M¶kÀ4608Q \IGdQ¶G�5N2"Mo9E2�GdP�W}1;0846WE0u0OMµ:62�5>:Fç "eé¼Yua�f�4_5NG�5NGI089UGd9UPK1Ef8:_2|M¶0�9oQ¶Gd9UGIQSRUQ
b�RO5>:�ç #@é¼BU9U0�4NQµfC\dGIH"2"M�b�RU5N:�ç%$|éh0�4!ã@fC4NG]fC9u5N:�5NWU2�4N2�0�k�ç &@é¼BEW;feã�2sfC\]:_0µcE460@ã82�9=2('ob�Gd2�9u5[Gd9
b�\dRE:y5N2�4NGI9EPEBO2":6c32"b�G]fC\d\dÔoGI9Xf�9¢GdQµfCP�2s:62�P8Q�2"9u5Nf@5NGI089=b�0�9u562�Ó}5"Y

â :_08Q�2"×�WEf@5oMOGIÖ�2�4N2�9u5"BLf�9EM \I2|:6:¶2�ÓOcU\I08462|MäP84Nf�cUW,56WU2"0�4N2�56G]b�fCcUcE460uf�b>W kÀ084oMO2�Õ
562"b�56Gd9UPÒb�\dRE:_562"4N:"B�G]:s1Ef�:62"M 089*)CÚ,+6Ü�-�ß�Ü�)Xß�+6Ü>Ü/.Òç 0UB�è�1@é¼Y�^�9åfXMOGd462|b�562|MÇ564N2�2µ2"f8b>WÇ9E0}MU2�'Gd9UGI56G]f@5N2":�fo1U4>fC9Eb>WÄc;08GI9u56Gd9UP=fC9U0�56WU2"4[9U0OMO22�EB�×�WUG]b>WÒG]:Fb"fC\d\I2|M�56WE2ScU4N2"MU2"b�2|:6:60�4[0Ck�NY3�F9U\dÔ¢089U2K9U0OMO2�MO0}2":!9E0C5[WEfeã82�fµcU4N2"MU2"b�2|:6:60�4|BUfC9;M=56WUG]:[9E0}MU2�G]:[b�f�\I\d2"M=5NWU2�4N0}0C5|Y4 5Nf�4_5NGI9UP�kÀ4N0�Q f�9}Ôs9U0OMO2�Be5NWU2�1U4>fC9Eb>WU2|:(b�fC9S1;2�kÀ08\I\d0@×'2"Ms5N0�56WU2�4N0}0C5"Y
5[0C562'5NWEf@5
2|f�b>W
9U0OMO2S2�ÓUb�2�cU5�5NWU2�460}0C5VWEf8:F089U2¶fC9EMÄ0�9U\dÔX0�9U2�cU4N2"MO2|b�2|:6:60�4|BE1URU5V2|f�b>W b�0�RE\dMÄ1;2�56WE2
cU462|MO2"b�2":N:_084�0Ck f�9}RUQS1;2"4!0Ck 9U0OMO2":6�»G�5>:876b>WEGI\]MO4N2�9:9;��B}GI9;b�\dREMOGd9UPµH�2"460�ç�è�1@é¼Y<hGdP�RE462Òè=:_WE0@×!:�fC9ä2�ÓUfCQ¶cU\d2¿0�k�5y×�0 MOGI4N2"b�562|MÅ564N2�2|:�B 2"f8b>W b�0�4N4N2":6c;089EMOGd9UP�560 f
b�\dRE:y5N2�4|Yhg�WU2o5y×�0Äb�\IR;:y5N2�4>:�fC4N2o:62�cEf�4NfC562"M 1}ÔÅfXã@fC\d\I2"Ô�B�×�WE2�4N2µ56WU2=MO2�9;:_GI5yÔÇ0�k!MUf@5>f
c;08GI9u5N:[Gd:[\I0@×sY=5!0OMO2":[9U2"f�4�56WE2�ã@fC\d\I2"Ô�B;\IGdá�2s28Y P;YE9U0OMO26�>B;Q�RE:_5[c30�Gd985�fe×'feÔµkÀ4N0�Q 56WE2
ãef�\I\d2�Ô¿GI9�0�4>MO2"4�kÀ084�56WU2Kb�\IR;:y5N2�4>:'560µ132VkÀ0�4NQ�2|M�Y

^�9,çIè>1@é 56WE2ScU4N2"MU2"b�2|:6:60�4?�¢0CkL9U0OMO2@��G]:F:62"f�4Nb>WU2|M�kÀ0�4VfC\d0�9EPµ56WU2µ:_562"2�c32":_5Vf8:6b�2�9u5
0Ck�5NWU2VcU4N0�1Ef�1UGI\dGI5yÔoMO2�9E:6GI5yÔ¶kÀRU9Eb�5NGI089�BU×�WUG]b>W¿G]:�2":_56GdQµf@5N2"M¢1Ef�:62"M¿0�9¿c30�Gd9u5N:�×�GI56WUGd9�f



\I0Ob�f�\(462"P�Gd0�9Çb�2�9u562"462|MÄf�4608RU9EMA�>Y35!0OMO26��G]:�kÀ0�RE9EMÄ×�GI56WEGI9Ç56WU2µ\d0Ob�f�\ 4N2�P8GI089�B�f�:�56WE2
9U0OMO2�b�\I0u:_2|:y5F560¢56WU2¶:_562�2"c;2|:y5Kf8:6b�2�9u5F\dGI9E2�kÀ4N0�QB�>Y�g�WUGd:�Q¶2�5NWU0OMÄG]:�:_2"9E:_GI56Gdã�2S560¢56WE2
:_GdH�2V0Ck 56WE2s\I0Ob�f�\�462"P�Gd0�9�B}2|:_c32"b�Gdf�\I\dÔoGd9¢5NWU2sGdQ�c30�465Nf�9u5�f�462|f�:'9U2|fC4�56WE2sãef�\I\d2�Ô8YCÇ2ScU4608c;0u:_2Kf¢MOGIÖ32"462"985�ã}GI2"× 5N0o5NWUGd:�b�\dRE:_562"46Gd9UPocU4N0�1E\I2"Q=B3MO2�4NGdã�2"M=kÀ4N0�Q 4N2"b�2�9u5
MO2�ã82�\d0�cUQ¶2�9u5>:(GI9¶Gd9OkÀ0�4NQµf@56Gd0�9S56WE2�0�4NÔoçIè�è�é¼Y@^�9¶0�RU4
f�cUcU4N08f8b>W�2"f8b>WSMUfC5NfVc30�Gd9u5�b"fC9¶132
b�0�9;:_G]MO2�4N2"M¿f�cUW}ÔO:6Gdb"fC\3cEfC4656G]b�\d2[5NWEf@5�2�ÓOc32�4NGI2"9Eb�2|:�fKkÀ084Nb�2Ff�b�56Gd9UP�0�9¿GI5"YOg�WUG]:'kÀ0�4>b�2FGd:
b�fC\d\d2"M�f�9@D�Ý>E�Þ
+/FµØ@ß�Ú»Þ@ÝHGhÞ
+I->Ü2�À^J<���BC1;2|b�f�RE:_2'GI5(G]:h56WU2�MO2"46Gdã@f@5NGIã82K�»×�G�5NWS4N2":6c;2|b�5 560�56WE2
cEfC4656G]b�\d2���0Ck(fC9=0@ã�2"4Nf�\I\L7_c30C5N2�9u56G]fC\�2�9E2�4NP�ÔM9UBOb�f�\I\d2"Mo56WU2ND�Ý>E�Þ +/F¶ØCß¹Ú»ÞCÝPO�ÞCß¼Ü�ÝEß�Ú»Ø@Ù?�À^yaL�
ç�è8è�é¼Yhg�WU2o^ya Gd:SMO2(QE9E2"M 56WE4608RUP�W fX9E0�9OÕ¼cEfC4>fCQ¶2�564NGdb�2":_56GdQµf@5N2o0Ck!/�2"9uÔ}G�R :�2�9u564N0�c}Ô8B
RE:_Gd9UPµa�fC4NH�2"9¿á82�4N9U2�\�MO2"9E:6G�5yÔo2|:y5NGIQµfC56Gd0�9�Y<U0�4�fµ×'2�\d\ b>WU0u:_2"9S�¹ëVf�RE:6:6G]fC9=�!á�2�4N9U2"\h:6GIH"2�B=T(B�Gd9X56WE2Sa�fC4NH�2"9XMO2�9E:6GI5yÔ=2|:y5NGIQµfC562�B
56WU2sGd9OkÀ0�4NQµf@5NGI089¿kÀ084Nb�2Vf8b�5NGI9UP¶089�f�cEf�4_5NGdb�\I2Vc30�Gd9u5N:�5N0@×'f�4NMo56WU2Kb�\IRE:_562"4�56WU2�cEfC4656G]b�\d2
1;2"\I089UP8:L560;Yug�WUG]:�WEfCcUc32�9;:�Gd4N462|:_c32"b�56Gdã�2!0�k�56WU2V:_W;fCc32[0Ck�5NWU2�cU46081EfC1EGI\dG�5yÔ¶MO2"9E:_GI5yÔµMO2�Õ
:6b�46Gd1UGd9UPs56WE2FMUfC5NfK:62�5|Yug�WUG]:
cE4608c;2"4_5yÔ¶b�f�9µ1;2�f@5_5N46Gd1URO5N2"M¶5N0s56WE2[RU9EMU2�4N\IÔ}Gd9UPK2�9u5N4608cuÔ
Q�2�564NGdb�Y g�WE2¢G]:6:6RU2¢9U0@× Gd:�560ÇRO56Gd\IGdH�2¢56WE2¢Gd9OkÀ0�4NQµf@5NGI089ÅkÀ0�4>b�2":�560 b�\dRE:_562�4S56WE2¢MUfC5NfUY
^¼5�:6WU0�RU\]MX132�9U0�562|M�56WEfC5�08RU4Fb�\IR;:y5N2�4NGI9UP¿Q�2�56WU0OMÄWEf�:[462|:_2"Q�1U\]fC9Eb�2s560¢0C5NWU2�4Fá�2�4N9U2"\
1Ef�:62"M Q¶2�5NWU0OMU:�B�:_REb>W f8:¶2�Y PEYL:6c;2|b�5N4Nf�\!b�\dRE:y5N2�4NGI9EP çIè��@éFfC9;MVUX2"4Nb�2�4µá82�4N9U2�\!1;f�:62"M
b�\dRE:y5N2�4NGI9EP�çIè>�Cé�Y�FRU4µfCcUcU4N08f8b>W G]:�560åb�4N2"fC562�MOGI4N2"b�562|M 5N462"2":"B 2|f�b>W b�08464N2":6c;089EMOGd9UPÒ5N0åfÇb�\IRE:_562"4"B
f�b�b�0�4>MOGd9UPV560�56WU2�MOGI4N2"b�56Gd0�9o0�k�56WU2FGI9UkÀ0�4NQ¶fC56Gd0�9¶kÀ084Nb�2":"YWC 2�:6WU0@× 56WEfC5LTXb"fC9¿f�\d:60K132
RE:_2|M�×�WU2�9Ò:62�\d2"b�56Gd9UP¶56WE2�cU4N2"MO2|b�2|:6:60�4�9U0OMO2K�EY=CÇ2S:_2|fC4>b>W¿kÀ084L�¿GI9Òf¶9U2"GIP8W}1;0846WU0}0OM
0Ck��>BU×�WU2�4N2s5NWU2�:6GIH"2K0Ck(56WE2K9U2�GdP�W}130�4NWU0}0OM¿G]:[:6c;2|b�GXQE2"M�1}ÔPT(B;:6REb>W�56W;f@5L�¿Gd:Fb�\d08:62":_5
560¶56WE2VMUGI4N2"b�56Gd0�9�0Ckh56WU2sGd9OkÀ0�4NQµf@5NGI089¿kÀ084Nb�2Vf8b�5NGI9UP¶089Y�>Y�F1uã}Gd0�RE:6\dÔ�BU5NWU2�cEfC4>fCQ¶2�5N2�42TåG]:Fã82�4NÔ�GIQ¶c30�465NfC9u5|Y;^¼5K:6WU0�RU\]MX132µMO2�5N2�4NQ�Gd9U2|MÄfCRUÕ
560�QµfC56G]b�fC\d\dÔokÀ4N0�Q.5NWU2�MUfC5NfµfC5[WEfC9;M�BEfC9;M�cU462�kÀ2�4>fC1U\dÔo2|f�b>WXMUf@5>f¶cEf@56562"469X:6WU0�RU\]M�132
f�:N:_0Ob�G]f@5N2"M�×�GI56WÅfoRU9EGdêuRU2�á�2"469U2"\¹B�f�MEfCcO5N2"MX1Ef8:_2|MX0�9ÄG�5�R :�9U2"GIP8Wu130�4NGd9UP¢MUfC5NfEY3Z[0@×�Õ
2�ã�2"4"B}f@5'56WEGd:'c30�Gd985�Gd9o56GdQ¶2�BO×'2[RE:62�0�9U\dÔ¶0�9U2V:_Gd9UP8\I2Fá�2�4N9U2"\;Gd9¿5NWU2Va�fC4NH�2�9µ2|:y5NGIQµfC562�Y
g�WU2Sá82�4N9U2�\(:6GIH"2SG]:VMO2�5N2�4NQ�Gd9U2|MÄQµfC9}REf�\I\dÔ�B�:6REb>WÒ5NWEf@5�56WU2µa�f�46H"2�9ÒMO2"9E:_GI5yÔX2":_56GdQµf@5N2
Gd:�4N2�\]f@5NGIã82�\dÔof�b"b�RU4>f@5N2�Y

^�9X56WU2�9U2�Óu5V:_2|b�5NGI089Ò×�2S2�ÓOcU\]fCGd9X56WE2SGd9OkÀ0�4NQµf@5NGI089OÕ¹5NWU2�0846Ô¢2�9Ef�1U\dGI9UP¢RE:F560=MO2(QE9E2
56WU2!Gd9OkÀ0846Qµf@5NGI089�kÀ0�4>b�2":"BekÀ0�\d\d0@×�GI9UP�5NWU2!0�RU56\dGI9U2[P�Gdã�2�9�Gd9Òç�è8è�é¼YC^�9µ:_2|b�56Gd0�98�V×'2!MOG]:6b�RE:6:
WU0@× 56WU2=MOGd462|b�562|MÅ564N2�2|:�B ×�WUG]b>Wäb�08464N2":6c30�9EMÇ560 b�\dRE:_562�4>:"B f�462¿b�462|f@5N2"M�YZCÇ2=cU4N2":62�9u5
:_08Q�2¶b�\dRE:_562"46Gd9UP=2�ÓOc;2"46GdQ¶2�9u5N:�Gd9 :62"b�56Gd0�9[!EB�130C56W 0�9 fC4656GXQ;b�G]fC\d\dÔÒb�4N2"f@5N2"MÇMUf@5>f¢f�9EM
462|fC\�MUfC5NfUY�< Gd9EfC\d\dÔ�BUGd9=:62"b�56Gd0�9A"S×�2VQµfCá82V0�RU4!b�0�9Eb�\IREMUGI9UP¶4N2�QµfC4NáO:�Y
\ ÉuÊ�]>Í
Ì:^`_ ËUÑyÍLÊba�Í
ÌEÐdcZe
^�9�f�è>0;"f$!b�\]f�:N:_G]bLc;fCc32�4
7ufeÔu9E2":'ç�è>!CéO462�Gd9u562�4NcU4N2�5N2"M�:y5>f@56G]:_56G]b�fC\}Q¶2"b>W;fC9UG]b�:"BecU460@ã}G]MOGd9UP
fÅ9U2�× ã}GI2"×�c;08GI9u5okÀ4N0�Q ×�WEGdb>W 5NWU2�4NQ¶0}MUÔu9;fCQ¶Gdb�2"9u564N0�c}ÔäfC9;M,Gd9OkÀ0846Qµf@5NGI089OÕ�56WU2"0�4NÔ
2�9u564N0�c}Ôåç�èg"eé�fCcUc32"f�4�f8:!5NWU2¶:6f�Q�2�b�089Eb�2"cO5"Y�g�WUG]:Vf�MOã@fC9;b�2�B3WU0@×'2�ã82�4|BEG]:[cU4N2"MUGdb"f@562|M
0�9¢56WU2K:6c;2|b�GXQ;b�fC56Gd0�9E:�0�kh5NWU2KMUfC5Nf¶MOG]:y5N46Gd1URO5NGI089E:�Y

â ã�08GdMUGI9UPåRE9U462|fC\dGd:_56G]b�cEf�4Nf�Q�2�564NGdb�f8:6:6RUQ¶cO56Gd0�9;:ofC130�RO5=MUf@5>fåMOGd:_564NGd1URO56Gd0�9;:�B�462�Õ
b�2�9u5N\IÔäaL46Gd9Eb�GIc32�2�5¿fC\�Y!çIè�è�é!b�0�Q�1EGI9U2|M fÄ9U089OÕ¼cEfC4>fCQ¶2�5N46G]b=MO2�9E:6GI5yÔ 2":_56GdQµf@56084¶×�G�5NW
fC9¿2|f�:6GI\dÔµb�08Q�cERO5Nf�1U\I2�Gd9OkÀ0�4NQµf@56Gd0�9UÕ¹5NWU2�08462�56G]b!MO2(Q;9UG�5NGI089¢0�k�2�9u5N4608cuÔ8B84N2":6RU\I56Gd9UP�Gd9¢f�9
2�9u564N0�c}Ô¿2|:y5NGIQµfC560�4F×�G�5NWÄfµã82�4NÔ¿Gd985N2�4N2":_56Gd9UPocUW}ÔO:6Gdb"fC\�Gd9u562"46cU4N2�5>f@5NGI089�f8:[fµc30C5N2�9u56G]fC\



2�9U2"46P8ÔhQE2�\]M�Y
g�WU2�2�9u5N4608cuÔ MU2(QE9UGI56Gd0�9 RE:62"M,GI9 çIè�è�é�×�f�:�cU4N0�c308:62"Må1}Ôä/!2�9}Ô}GKç�è�#@é¼B
WU2�9Eb�2Kb�f�\I\d2"M=/�2�9}Ô}G�R :�2"985N4608c}Ô�Y

/�2�9}Ô}GiR :'2�9u564N0�c}Ô¶kÀ084!f�:_560Ob>WEf8:y5NGdbFã@fC4NGdf�1U\d2�j ×�G�5NW¢cE46081EfC1UGd\dG�5yÔoMO2"9E:6G�5yÔµkÀRE9Eb�5NGI089�Àc�M}kk�mln��jo�'Gd:�P8GIã82�9=1}ÔÄç�è�#@é
prq?��jo�ts è

èvuhw \d0�PLxyl3z{��jo�|Wj���wS}V1:�vw*~s èf� �yèg�
4 c;2|b�GXQ;b�f�\I\dÔ�B}kÀ084�w[s���×�2V0�1U5NfCGd9Åç�è8è�é

p q ��jo�Ls�u�\d0�P x l A ��jo�|Wj�� �i�f�
×�WUGdb>W�G]:�b�f�\I\d2"M=/�2�9}Ô}G�R :�êuREf8MO4NfC56G]b�2�9u564N0�c}ÔÒçIè�è�é¼Y

g�WUGd:¿2�ÓOcU4N2":N:_Gd0�9 b�f�9 2"f8:_Gd\IÔ,1;2Ç2":_56GdQµf@562|M MOGd462|b�56\dÔ,kÀ4608Q MUfC5Nfå1}Ô,56WU2ÄRE:_2Ä0Ck
a�fC4NH�2�9 ×�Gd9EMO0@×�MO2�9;:_GI5yÔÄ2|:y5NGIQµf@5NGI089�B�×�GI56W fÒQ�RU\I56G]MOGdQ�2"9E:6GI089EfC\�ëVfCRE:N:_G]fC9 ×�Gd9EMO0@×
kÀRU9Eb�5NGI089�Y
C 2'W;feã�2�feãef�GI\]fC1E\I2L56WU2�:62�5�0Ck;MUGd:Nb�4N2�5N2'MUfC5NfFc;08GI9u5>:nj{�|�n��s èW�>�������I�åY
5!0@×sB
56WU2sc�M}k�2":_56GdQµf@562V1Ef8:_2|M¿089=56WU2|:_2sMUfC5Nf�c;08GI9u5>:�Gd:�P8GIã82�9=1}ÔÄç�è
$|é

�ln��jo�ts è� �� �X� ?{� ��j�u�j � �IT A>� �/� ���;�
×�WU2�4N2�×�2�WEfeã82�R;:_2|M�fV:6Ô}Q�Q¶2�564NGdb!ëVf�RE:6:6G]fC9�á�2�4N9U2"\¹B � ��j����@��B8×�WU2�4N2'56WU2!b�0@ãef�46G]fC9;b�2
Q¶fC564NG�Ó�B=�¿BUG]:�P�Gdã�2"9¢1}Ô���s�T�A � Y��Ô :_RE1E:y5NG�5NRO56Gd9UP��i�f�¶Gd9u560����W��B'fC9EM RU56Gd\IGdH�Gd9UPå5NWU2ÒcU4N0�c32�4656Gd2":¶0�k�5NWU2ÇëVf�RE:6:6G]fC9
á�2�4N9U2"\¹BO×'2V0�1O5>fCGd9=f�9=2|:y5NGIQµfC562V0Ck 56WU2s2"9u564N0�c}ÔµP�Gdã�2"9¢1}Ôd�

p q ��jo�ts�u=\d0�PL� q ��jo�/� ��!��
×�WU2�4N2

� q ��jo��s è� A �� �X� ? ��� � ?�� ��j{�ou�j � �k� T A � �/� �i"f�
/�2�PufC4>MOGI9EPÒ56WE2ÒMUf@5>fÇc30�Gd9u5N:rj{�sf�9EM�j � f�:�cUW}ÔO:6Gdb"fC\�cEf�4_5NGdb�\I2|:�B(×'2�b"fC9 462"P8f�4NM�:� � s � ��j{�vu�j � �k�WT�A � �¢f�:=fC9 GI9u562"4Nf8b�5NGI089 \dfe× 132�5y×'2�2"9 cEf�4_5NGdb�\I2|:�B'GIQ¶c308:62"M 1}Ô

56WU2åëVfCRE:N:6Gdf�9 á�2�4N9U2"\¹Y�g�WUG]:¢Gd9u562"4Nf8b�56Gd0�9 \]fe× G]:¢f�\I×�feÔO:oc308:6G�5NGIã82ÇfC9;M Gd:=Gd9}ã�2�4>:62�\dÔ
cU4608c;084_5NGI089EfC\35N0S5NWU2KMOG]:y5>fC9Eb�2s1;2�5y×�2"2�9=cEfC4656G]b�\d2":"Y

g�WU2�:6RUQ 0�kLGI9u5N2�4>f�b�5NGI089E:F0�9Ò5NWU2@�kR 56WÇcEfC4656G]b�\d2�Gd:�� � s`� � � � � Y�g�WU2¶:6RUQ 0Ck�f�\I\
cEfCGd4N:[0CkLGd9u562"4Nf8b�56Gd0�9;:�B;P�Gdã�2�9X1}ÔS��"W��B�b�f�9Ò9U0@× 132S4N2�PufC4>MO2"M�f8:Ff�9Ò0@ã�2"4Nf�\I\�c30C5N2�9u56G]fC\
2�9U2"46P8Ô¿0Ck�5NWU2SMEf@5Nf¿:_2�5"B3×�WU2�4N2s56WE2�\d0}b"fC\oQE2�\]MÒ:_564N2�9UP�56WX132�5y×'2�2�9ÄcEfCGd4N:!0Ck
cEf�4_5NGdb�\I2|:
Gd:sP80@ã�2"469U2|MÄ1}ÔÄ56WU2o×�G]M}5NWå0Ck'56WU2¢ëVf�RE:N:_G]fC9Åá�2"469E2�\!çIè�è�é¼Y�g�WUG]:sc30C5N2�9u56G]fC\�2�9U2"46P8ÔÒGd:
b�fC\d\d2"M¿56WU2sGd9OkÀ0�4NQµf@5NGI089¢c30C5N2�9u56G]fC\�Y



7�RE:_5
f�:�Gd9¶Q¶2"b>WEf�9UGdb":�Be5NWU2�kÀ0�4>b�2�f8b�56Gd9UPV0�9¶cEf�4_5NGdb�\I2?j{��G]:�P8GIã82�9�1uÔ�56WU2!MU2�4NGIã@f@5NGIã82
0Ck 56WU2sc30C5N2�9u56G]fC\dQE2"\dM=×�GI56W�4N2":6c;2|b�5�560¶5NWU2scEfC4656G]b�\d2W�

�v�Zs �� j � � q ��jo�s�u è� A T A ��� � ? � ��j{�{u[j � �k�WT A � ����j{�{u[j � �
s�u è� A T A ��� � ? � � �>� � � � ��#;�

×�WU2�4N2 � � � s�j � u�j � Y;g�WUG]:!G]:�5NWU2K9U2�5[2�Ö�2"b�5F0Ck(5NWU2K^ya 0�9Xc;fC4656G]b�\d26j � B3fC9EM=×�Gd\I\ 132
b�fC\d\d2"M=fC9�GI9UkÀ0�4NQ¶fC56Gd0�9¢kÀ0�4>b�28Y5[f@5NRU4>fC\d\IÔ8BO56WU2S1;2"WEfeã}GI084[0�k 5NWU2�Gd9OkÀ0846Qµf@5NGI089�kÀ0�4>b�2|:!fC9EMX56WU2�ê8R;fC\dG�5yÔ=0Ck(56WE2�c�M}k
2":_56GdQ¶fC562XGd9UWU2"462"985oGd9 56WE2Ò2�9u564N0�c}Ô 2|:y5NGIQµfC560�4|B
fC4N2Xb�\d08:62�\dÔä4N2�\]f@5N2"M�Y
Z[0@×�2"ã�2�4|B�0�RE4
b�0�9;b�2�4N9of@5L56WUG]:�:_5Nf�P�2�G]:
QµfCGd9U\dÔ¶×�WU2�5NWU2�4'fscEfC4656G]b�\d2�j � 2�ÓOc32�4NGI2"9Eb�2|:
fVkÀ0�4>b�2[cURE:6WUGI9EP
G�5�5N0@×'f�4NM�f!b�\IRE:_562"4�0�4�9U0C5|Y(C WU2�5NWU2�4�56WU2Lc3M}kU2|:y5NGIQµfC562
G]:�56WE2
Q¶08:_5hf�b"b�RU4>f@5N2 c308:N:6GI1U\d2�B
Gd:�0�kh\d2":N:_2"4!b�089Eb�2"469�Y

^�9N< GIP;Yg�N�»ff��f[MUfC5Nf!:62�5(b�089E:_G]:_56Gd9UP[0�kO56WU4N2�2�2�\d0�9UPuf@562|Msb�\dRE:_562�4>:�f�9EMs089U2�:6cUWU2"46G]b�f�\
b�\dRE:y5N2�4�G]:':6WU0@×�9�B}fC9;Mo5NWU2F^J<äf�b�5NGI9EP�0�9¢2"f8b>W¢MUfC5NfKc30�Gd9u5�Gd:'Gd9EMOG]b�f@5N2"M¿1uÔof�9¢f�464N0@×sY
g�WU2Sf�464N0@×!:�0�9U\dÔ�b�0�9}ã82�Ô¿Gd9OkÀ0846Qµf@5NGI089ÒfC130�RO5F56WU2�MOGd462|b�56Gd0�9;:!0Ck(5NWU2KkÀ084Nb�2":"BE9U0�5[56WE2
Q¶f�P�9UGI56R;MO2�Y{�'2�kÀ08462�b�f�\db�RU\dfC56Gd9UP¢56WU2¶^J<(:�56WU2µMUfC5Nf=:_2�5s×'f8:F9E0�4NQ¶f�\IGdH�2|M�kÀ2"fC56RU4N2�Õ¼1}ÔuÕ
kÀ2"f@5NRU4N2Ò560,\IGd2 GI9 fä4Nf�9UP�2,ç�usèf��è�é¼Y â á�2"469E2�\F:6GdH�2Ä0�kNTys�1�� 1W�å×�f�:¿RE:_2|M Gd9æ56WE2
c3M}k�2":_56GdQµf@56Gd0�9�Y ^¼5µb�f�9ä132=:62�2"9 5NWEf@5¶9U2"f�46\dÔåfC\d\'56WU2=^J<(:Sc30�Gd9u5�Gd9}×'f�4NMå560Ä089U2=0Ck
56WU2�b�\dRE:y5N2�4>:�Y â kÀ2�× 08RO56\dGI2"4N:[Q¶08:_56\dÔ¿Gd985N2�4>f�b�5[×�G�5NWÒ2"f8b>W�0C56WE2�4|BE132"b�f�RE:62V56WU2Sá�2�4N9U2"\
:_GdH�2µG]:s:_Qµf�\I\�Y�g�WU2ob�0�4N462|:_c30�9EMUGI9UP=c�M}k�2":_56GdQ¶fC562¶G]:K:_WE0@×�9ÇGd9 <hGdPEY����¹b>��Yhg�WUG]:sG]:sf
4NfC56WU2"4!b�4NREMO2KfC9;M¢9E0�G]:_Ô¢2":_56GdQ¶fC5628BUGI9;MOGdb"f@5NGI9UP¶5NWEf@5!GIk�0�RU4!b�0�9Eb�2�4N9�Gd:!:60�\d2�\dÔ¿MO2"9E:6G�5yÔ
2":_56GdQ¶fC56Gd0�9�B�T G]:�cU4N0�1Ef�1U\IÔ¶5N0}0µ\I0@×sY<hGdP�RE462H� �»1=�sfC9;M¡�¹M:�K:6WU0@× 56WU2o^J<(:SfC9EMÇ56WE2¿b�08464N2":6c;089EMOGd9UP�c3MOk�2|:y5NGIQµfC562µkÀ084T�s�1:� 1f0UYUg�WU2s^J<(:!c30�Gd9u5!GI9}×�fC4>Mo5N0µ0�9U2s0�kh5NWU2�b�\IRE:_562"4N:�f�\d:60¶GI9�5NWUG]:!b�f8:_28YEg�WU2sc�M}k
2":_56GdQ¶fC562Kb�\I2|fC4N\IÔ¿:6WU0@×!:�56WE2�:y5N46R;b�56RE462V0Ck 56WE2KMUf@5>fUBO1URO5[56WU2sGd9Eb�4N2"f8:_Gd9UP8\IÔoMO08Q¶GI9Ef�9u5
:_Q¶0}0C5NWUGI9EP�2�Ö32|b�5!4N2":6RU\I56Gd9UP�kÀ4608Qàf¶\df�46P82Fá82�4N9U2�\�:6GIH"2sGd:�2"ã}GdMO2"9u5"Y

â b�\d08:62s\I0}0�á=f@5�< GdPEY=�P�¹ff��f�9EMh�À1=�[fC\]:_0µ:6WU0@×!:�5NWEf@5F:60�Q¶2s0�kh5NWU2K^J<(:!c30�Gd9u5N:�5N0
MOG�Ö�2�4N2�9u5[b�\IRE:_562"4N:'kÀ084�56WU2V5y×'0µMOGIÖ32"462"985�á82�4N9U2�\�:6GIH"2":"Y

¢ £ÇÌ:c{_ ËOÑ6Ê�¤¦¥æÑyÌ:c�Ð3ËMc�Î¨§�Ì�cocoe
�FRU4�cE460Ob�2|MORU4N2!kÀ084�b�462|f@5NGI9UPSMOGI4N2"b�562|Mµ564N2�2|:'Gd:�ã�2"46Ôµ:6GIQ¶cU\d2�B}0�9;b�2F56WU2�^J<(:�W;feã�2[132�2"9
b�fC\]b�RE\dfC562"M�Y;C 2s2�ÓUf�Q�Gd9U2�2�ã82�4NÔoMUf@5>f�c30�Gd9u5?j � �?�ns èW�>�������I�åB}0�9E2VfC5!fK5NGIQ¶2�BE×�WU2�4N2j � b�0�4N4N2":6c;089EMU:�5N0�9U0OMO2©��Gd9Ç56WU2@QE9Ef�\(564N2�28Yd<E0�4V9U0OMO2@��×�2µMO2�562"46Q¶Gd9U2S×�WE2�56WE2�4sGI5
WEf�:sf=cU4N2"MO2|b�2|:6:60�4v�;B�0�4V×�WU2�56WU2"4sG�5KG]:sf=460}0C5|B�1Ef�:62"MÇ0�9Ç56WE2¶kÀ0�\d\I0@×�Gd9UP:ª35[0}MU2N��Gd:
56WU2scU4N2"MU2"b�2|:6:60�4�0�kh9U0OMO2��
GIk(G�5[:Nf@5NGd:|QE2":
0«5!0OMO2m�o\IGd2":6-�ÙIÞg.�Ü(.�ß�ß�Þµß�¬UÜ@)@Ú,+6Ü�-�ß¹Ú»ÞCÝ Þ|Esß,¬EÜtE�Þ +I->Üm� � ØW-�ß�ÚlÝ;=Þ@Ý®�k¯

RU9EMO2"4�56WU2VkÀ08\I\d0@×�GI9EP¶b�0�9E:_564>fCGd9u5N:>�



−1 0 1
−1

0

1

ÁÀweÂ(ï����>�;°r± © ² ©|� −1 0 1
−1

0

1

Ál�OÂ ï����>�;°r± © ² ©|¨

Ál��Â rU�C���f°8±å©W² ©"� ÁÀ�}Â rU���¹�;°r±å©W² ©|¨
����� ³>³E³ ÁÀweÂ(w�{}�¢Ál�}Â6ÿ}��·8w"qsr8~���p"��wF�uw�v_wF���Nv�w"{}�Kvy¤u��ï����Lw"�Nvyxz{u��p|{��>w"�_¤¶r}w���vyx��N~����dp"�
v�« p
��x%´U�N�y�>{@v
�|w�~ztu�>�
p"�d°��;Ál��Â(w"{u�=ÁÀ�}Â6ÿ8¥(¤8���>p"���y�>��rOp"{}��x�{8�s£�w��JµN�>{µrU���3�>�¼vyxzqKw�vy�>�>�
è�Y�g�WU2KMOG]:y5>fC9Eb�22j � u[j �2¶ �WT(Y�OYv� �3· ��j � u[j � �L¸¡1EY�UYv5!0OMO2m�¿b�fC9=9U0�5�132s0�9E2s0CkZ��R :�b>WUGd\dMO4N2�9�Y
^¼kh5NWU2�4N2F2�ÓOGd:_5N:�9U0¶9U0OMO2��µ:Nf@5NGd:_kÀÔ}GI9EP�5NWU2KfC130@ã�2Vb�089E:y5N4Nf�GI9u5>:�B856WU2"9�9U0OMO22�
Gd:�MU2(QE9U2|M
560µ132KfS4N0}0C5|BO9U0C5�c30�Gd985NGI9EP¶560µfC9U0�56WU2"4�9U0OMO2�Y

g�WU2F089U\dÔ¶kÀ462"2FcEf�4Nf�Q¶2�562"4"B;T(BOGd:�5NWU2s:6f�Q�2�f�:�56WE2F089U2�f�\I4N2"f8MOÔ¶RE:62"Mo×�WE2�9�MO2�5N2�46Õ
Q�Gd9UGd9UPµ5NWU2K^J<(:�Y3g�WU2K2"9EM�462|:_RE\�5!0�k 5NWUG]:!cU4N0Ob�2"MURU462sG]:!fµ:62�5[0�k
MOGI4N2"b�562|M=564N2�2":"BU2|f�b>W
b�0�4N4N2":6c;089EMOGd9UP�5N0µf�b�\IR;:y5N2�4|Y

`�0�9E:_564>fCGd9u5�èVG]:�9U2"b�2":N:6f�46ÔµGd9=0�4>MO2�4�5N0¶feã80�G]Mo\dGI9EáuGd9UP¶5N0�P�2�56WU2"4'564N2�2":'5NWEf@5[f�462VGd9
k»f�b�5�cEf�4_5�0�khMOGIÖ32"462"985[b�\IR;:y5N2�4>:�YE`�0�9;:_G]MO2�4v< GdPEY��UYOg�WU2�5NGI9}Ô¿f�464N0@×!:�:6WU0@×æWE0@×æ9U0OMO2":
WEfeã�2F1;2"2�9�b�0�9E9U2"b�562"M¿RUc¢560¶f�c30�Gd9u5�Gd9o5NGIQ¶28YUg�WU2V9U0OMO2":'×�GI56W=1UGIP¶fC4N4N0@×!:
WEfeã82[9U0�5
Ô�2�5!132�2"9Ò2�ÓUf�Q�Gd9U2|M�BEfC9;M¿5NWU2Sf�464N0@×!:�:_WE0@×æ56WE2SMOGd462|b�5NGI089=0�kh5NWU2K^J< f�b�56Gd9UPµ0�9X2|f�b>W



ik
j

m

l

����� ³�¹U³ nh�y�>w�vyxz{u�K��xz�y�N�Nvy����v��y�N�>�>�

0�9U2¢0Ck�56WE2�Q�Y�º�2�5�RE:S2�ÓUfCQ¶Gd9U2¿9U0OMO2Y�>Y��[k[f�\I\�56WU2=9U0OMO2|:�c30�Gd9u56Gd9UPÄGd9}×'f�4NM 5N0Ò56WE2
b�\dRE:y5N2�4��!132�\d0�9EP8:F560;B�9U0OMO26��G]:sb�\d08:62":_5�5N0=56WU2µMOGd462|b�5NGI089Ç0�kL�v�6Y�Z!0@×'2�ã�2"4"B�9U0OMO2H»�B
f�b�5NREfC\d\dÔ�132�\d0�9EP�Gd9UP�5N0�fSMOGIÖ32"462"985!b�\IRE:_562"4"BuG]:�2"ã�2"9¢b�\d08:62�4L560S56WU2sMOGd4N2"b�5NGI089o0Ck�� � YOgh0
feã�0�G]MA»�132�Gd9UP¢:62�\d2"b�562|MÄf�:!56WU2�cU4N2"MO2|b�2|:6:60�4!0�k��>B;×'2�QSRE:y5�462|:y5N46G]b�5�0�RU4V:62"fC4>b>W=560=f
9U2�GdP�W}130�4NWU0}0}M�0�k�9U0OMO2N�>Y�CÇ2NQE9EM�5NWEf@5V:_GdQ¶cU\IÔXMO2�QE9UGd9UPo5NWU2�9E2�GdP�W}1;0846WE0u0OM�0�k��L5N0
1;2µP8GIã82�9 1uÔÇf¢W}Ô}c32�46Õ¼:6cUWU2"462�0Ck'4Nf8MOGIR;:��WTäb�2�9u562"462|MÇfC5��NB�Gd:V4N2"f8:_089EfC1U\d2�Y3^�9 < GIP;Y{�
56WU2s9U2"GIP8W}1;0846WU0}0OMo0�k 9E0}MU2��
Gd:�Gd9EMOG]b�fC562|M¢1}Ôµ5NWU2KMUf8:_WU2|M�b�Gd4Nb�\I28Y�FRU4Kb>WU0�G]b�2¶0�k�9E2�GdP�W}1;0846WE0u0OMÇGd:K462|f�:60�9Ef�1U\I2�1Ef8:_2|MÄ089Ç5NWU2oGd9UWU2"462"985KcE4608c;2"4_5NGI2|:
0Ck�a�f�46H"2�9�c3MOk�2":_56GdQµf@5NGI089�Y;^�9Ç0�4>MO2�4[kÀ0�4F56WU2¶a�fC4NH�2"9Xc3MOkL2":_56GdQµf@562S560¢1;2�4N2�\]f@56Gdã�2"\IÔ
f�b�b�RU4>f@5628BU5NWU2¶ëVf�RE:N:_G]fC9Xá82�4N9U2�\]:!QSRE:y5V132Sb>WU0u:_2"9Ä:_R;b>WX56WEfC5[5NWU2S2�Ö32|b�5NGIã82�×�G]M}56WÇ0Ck
56WU2�á�2"469E2�\]:SG]:µ:6RM'ob�Gd2�9u56\dÔ \]fC4NP�2�B(1URU5o9U0C5¶560}0 \df�46P82�Y(^¼kFGI5oG]:µ:_RM'ob�GI2"985N\IÔä\df�46P82�B(f
á�2�4N9U2"\�b�2�9u5N2�4N2"M=f@5[f¶MUf@5>f¶c;08GI9u5[f�\d:60�b�0@ã�2"4N:�:62�ã�2"4Nf�\�0C56WE2�4�0Ck(GI5N:�9U2"GIP8W}1;0846Gd9UP¶MUf@5>f
c;08GI9u5N:"Yn��RU5SGI5�MO0}2":69{R 5�b�0@ã�2�4SMOGd:_5Nf�9u5�MUfC5NfXc30�Gd9u5N:"Bh132"b"fCRE:62o5NWEf@5�×�08RU\dMÅ4N2":6RU\I5SGd9
560µ:_Q¶0}0C5NW=f�9¢2|:y5NGIQµfC562�YUg�WE2�2�Ö32|b�5NGIã82�×�G]M}5NW=0�k fµëVfCR;:6:6Gdf�9¿á82�4N9U2�\�G]:�P�Gdã�2"9¿1}Ô®�WT(B
:_Gd9Eb�2�0f&;¼ 0�k GI5N:�c30@×'2�4�Gd:[b�0�9;b�2�9u5N4NfC562"M¿×�G�5NWUGd9P�fTÄ0�khGI5N:!b�2�9u562"4"Y

`�0�9E:_564>fCGd9u5©��Gd:Sb�4NREb�G]fC\�Bh:6Gd9Eb�2oGI5S2"9E:6RU462|:s5NWEf@5�×�2o4N2"f�\I\dÔÄR;:_2¿56WU2¢GI9OkÀ0846QµfC56Gd0�9
cU460@ã}G]MO2"MÅ1}Ô 56WE2=MOGd4N2"b�5NGI089 0Ck�5NWU2=^J< :"Y�< GIP8RU462Y�ÒGd\I\dRE:_564>f@562|:K5NWUG]:Sc30�Gd9u5"Yn5!0OMO2�½ÇB
0�4KfC9}ÔX0�k�5NWU2¶0C56WE2�4s9U0OMO2|:V560=56WE2µ46GdP�Wu5V0Ck'56WU2oMUf8:_WE2"MÇ\IGd9U2�B�G]:s9U0�5KfC\d\I0@×'2"MÒ560X132
:_2"\I2|b�562|M¿f8:LcU4N2"MU2"b�2|:6:60�4�0Ck�9E0}MU2��>YOg�WU2�462|f�:60�9¶kÀ0�4�56WEGd:�G]:'0�1}ã}GI08RE:�Bu:_Gd9Eb�2[5NWU2F×�WE0�\d2
GdMO2|f¿0�k�08RU4sb�\dRE:y5N2�4NGI9EP¿5N2"b>WU9UG]êuRU2�Gd:�5N0¢RE:62�56WU2¶^J<(:F560Xb�4N2"fC562¶MOGd462|b�562|MX5N462"2":V:_Gd9Eb�2
56WU2s^J<(:�c30�Gd9u5'5N0@×'f�4NM¢b�\dRE:_562�4>:"BUfC9EM=9U0�5�fe×�feÔ¶kÀ4N0�Q�5NWU2�Q�Y

`�0�9E:_564>fCGd9u5r� 2�9;:_RU4N2":S5NWEf@5¿fÇ9U0OMO2ÒMO0Å9U0�5¶132"b�0�Q¶2�0�9U2�0�kFGI5N:µ0@×�9 b>WUGI\]MO4N2�9�B
b�0�9u5N4Nf8MOGdb�56Gd9UP�56WU2sG]MO2|f¶0Ck�f�MUGI4N2"b�562"M¢5N462"2�Y:<E0�4�Gd9E:y5>fC9Eb�2�BUGd9�< GIP;Y:�UBU9E0}MU26¾ b"fC9�9U0�5
1;2VfKcU4N2"MU2"b�2|:6:60�4�0Ck�9U0OMO2K�>B82"ã�2"9µ56WU08RUP�W¿G�5�Gd:�\d0}b"f@5N2"Mo×�GI56WEGI9¿56WU2�9U2�GdP�W}130�4NWU0}0OM¶0Ck�NY



¿ £[À6Ïme8ËMc�ÌEÑ6Ê�¤ÂÁ�ÃvÄ�c�ÌEÑI^`c�Ê�ËMe
CÇ2XcU4N2":62�9u5o:60�Q¶2Òb�\dRE:_562�4NGd9UPÅ2�ÓOc;2"46GdQ¶2�9u5N:"B�130C56W 089 f�9 fC4656GXQ;b�G]fC\d\IÔ b�462|f@5N2"M MUf@5>f
:_2�5"B�f�9EM 5y×�0�4N2"f�\LMUf@5>fX:_2�5N:"Y�^�9åfC\d\
2�ÓOc32�4NGIQ¶2"985>:V56WE2¿MUf@5>f�WEfeã�2¶132�2"9å9U0�4NQµfC\dGIH"2"M
kÀ2"f@5NRU4N2�Õ¼1uÔuÕ�kÀ2"fC56RU4N2[5N0¶WEfeã�2sf�4Nf�9UP�2¶çXusèW��è�é�YCÇ2µb�4N2"fC562S56WU2µMOGd4N2"b�5N2"MÒ564N2�2":"B�fC9EMÄkÀ0�4V2|f�b>WÒ5N462"2µf�:N:_GdP�9X5NWU2µ:6f�Q¶2S\]fC132�\(5N0=GI5N:
Q�2"Q�132�4>:�YZ�FRU56\dGI2"4N:VGd9 56WU2µMUfC5Nf�:_2�5K×�GI\d\(562"9EMÇ560Òb�462|f@562S564N2�2|:V×�G�5NWÅ0�9U\dÔÒ0�9E2�084sf
kÀ2�× Q¶2�Q�132�4>:"Y `�\IR;:y5N2�4>:s×�G�5NW�"�Q¶2�QS1;2"4N:s084K\d2":N:KfC4N2µá�2"cO5KGI9 f�9Å0�RO5N\IGd2�4�:62�5|Bhf�9EM
fC4N2�9E0C5Ff8:6:6GIP89U2"M=f�\df�1;2"\¹Y�º�f�1;2"\IGd9UP¶56WE2":62sc;08GI9u5N:[b�fC9�132�MO089U2sGI9Xf¶c308:_5_Õ�b�\dRE:_562�4NGd9UP
0�c32�4>f@56Gd0�9�B}kÀ0�4�2�ÓUf�Q�cE\I2V1}Ô¿:6GIQ¶cU\d2s9U2"f�462|:y56Õ�9E2�GdP�W}1;084'b�\df8:6:6GXQ;b�fC56Gd0�9�Y
ÅoÆiÇ È®É�Ê�Ë�ÌnÍWËiÎ�Ï�Ð�ÎMÊ�Î ÑoÒ;Ê>Ó
<hGd4>:y5|BU×�2V4N2�Õ¼ã}Gd:6G�5�5NWU2KMUf@5>f¶:_2�5[b�0�9;:_G]MO2�4N2"M¿GI9�< GdPEY=�UY�<hGdP�RE4622!��»f;��:_WU0@×!:'5NWU2K:NfCQ¶2
MUf@5>f�:62�5"Bu×�WU2"462�5NWU2VMUf@5>fsc;08GI9u5>:L132�\d0�9UP8GI9EPs560�56WU2V:6f�Q¶2[b�\dRE:_562�4'WEfeã82!1;2"2�9oQµf�46á82"M
1uÔS56WE2[:6f�Q¶2!:_Ô}Q�130�\�Y�^¼5'b�fC9µ132[:62�2"9¶56WEfC5
56WU4N2�2[0Ck�56WU2Fb�\dRE:y5N2�4>:Lf�462�2�\d0�9EP8f@5N2"M�B�×�G�5NW
fF:6WEfCc32'Q¶f�á}GI9UPF56WEGd:�MUfC5Nf�:_2�5 ã82�4NÔKMOGX'µb�RU\I5 kÀ084(ãef�46G]fC9;b�2L1;f�:62"M�b�\IR;:y5N2�4NGI9UP�Q¶2�5NWU0OMU:�Y<hGdP�RE462L!@�»1=� :_WE0@×!:�5NWU2�b�\dRE:_562�4NGd9UPF4N2":6RU\I5 08RU4(^J<ÒMOGd462|b�5N2"Ms5N462"2�Q�2�56WU0OMScU4N0}MUREb�2|:
×�WU2�9¿f�cUcU\dGI2|M¶560�56WUG]:'MUf@5>fK:_2�5"B8kÀ0�4'fsá�2"469U2"\;:6GIH"2�T�s�1:� 1�$}Yug�WU2!4N2":6RU\�5'Gd:':Nf@56G]:_kÀÔuGd9UP;Y�F9U\IÔ�5NWU4N2�2¶cEf@56562"469E:�WEfeã82S132�2"9 f8:6:6GdP�9U2|M�560=56WE2�×�4N0�9EP¢b�\dRE:_562"4"B�f�9EMX5NWU2�4N2¶Gd:�0�9E2
0�RO5N\IGd2�4|Y;<ERU4656WU2"46Q¶0�4N2�B�56WU2�0�RU56\dGI2"4�×'0�RU\]Mµ132�f8:6:6GdP�9U2|M�560S56WU2�b�0�4N4N2"b�5'b�\dRE:y5N2�4�f@kl5N2�4�f
9U2"f�462|:y56Õ�9U2"GIP8W}1;084'b�\df8:6:6G�Q3b�f@5NGI089�Y<hGdP�RE462r"¿:6WU0@×!:[56WU2¶b�\dRE:_562�4NGd9UP¢4N2":6RU\I5N:[kÀ0�4sf¢4Nf�9UP�2K0�kLTnR :�Y3<E0�4�TSs�1:� 1f#µ56WE2�4N2
fC4N2s56WU4N2�2S2�4N46084N:"BUfC9;M�56WU4N2�2�0�RO5N\IGd2�4>:�Y�C WU2"9X56WU2Sá�2"469U2"\h:6GIH"2�Gd9Eb�4N2"f8:_2|:�56WE2�9}RUQ�132�4
0Ck(0�RO5N\IGd2�4>:�MO2"b�462|f�:62":"Bu×�WEGI\d2V56WU2s9}RUQS1;2"4!0Ck 2�4N46084N:�Gd9Eb�4N2"f8:_2|:�f�:?T GI9Eb�462|f�:62":"Y<U0�4�T�}¡1:� 1f&f"!0�RU4(2�ÓOc32�4NGIQ¶2"985>:�:_WE0@×å56WEfC5
b�\dRE:y5N2�4>:h562�9;M�5N0F132�Q¶2�4NP�2|Ms5608P�2�56WU2"4
f�b�4N08:N:Kb�\IRE:_562"4�130�RU9;MUfC4NGI2|:�Y�<U084©T�ÔÕ1�� 1W#X56WU2=b�\dRE:y5N2�4>:s5N2�9EMÅ5N0Ä132¢:6cU\dG�5|Y(J[Y P;Y�kÀ084T�s�1�� 1f"f"s0�9E2�0�k�5NWU2Kb�\dRE:_562�4>:'Gd:�:6cU\dG�5!Gd9u560�5y×'0�b�\IRE:_562"4N:"YOJ
ã82�9¢56WU08RUP�W�b�\dRE:_562�4>:�fC4N2
:_cU\dGI5"BO5NWU2sQ¶2�56WE0}M�b"fC9�:y5NGI\d\�132sRE:_2�kÀRU\�GIk(f¶Q¶2"46P8GI9UP�cU4N0Ob�2"MURU462VG]:�GIQ¶cU\d2�Q¶2"985N2"M�Y

Z!0@×'2�ã�2"4"B�×�2=:_2"2µ56WEfC5�2"ã�2"9Å56WU08RUP�W ×'2¿cE462"ãuGd0�R;:_\dÔÇW;feã�2¿:6WU0@×�9Å56W;f@5�56WU2¢^J< :
c;08GI9u5¿Gd9}×'f�4NM,560,b�\dRE:y5N2�4>:¶kÀ0�4=f@5¿\d2"f8:y5®1:� 1f� ¶ T ¶ 1�� 1W0UB(5NWU2Ä0@ã82�4>fC\d\!b�\dRE:_562�4NGd9UP
cU460Ob�2"MORU4N2VGd:�:60�Q¶2"×�WEf@5�Q¶0�4N2s:_2"9E:_GI56Gdã�2�5N0S5NWU2K:6GIH"2s0Ck�T(Y<U0�4ob�0�Q¶cEf�46G]:_089ä×'2X:_WU0@× GI9*< GdPEYt#Ç56WE2Äb�\dRE:_562�4NGd9UPÅ462|:_RU\I5¶56WU2AÖÒÕ�Q¶2|fC9E:XçIè>&Cé
fC\dP�0�4NGI56WUQ cE460OMOREb�2":�0�9 5NWU2o:6f�Q¶2¶MEf@5Nf�:62�5|Y 4 Gd9Eb�2¶5NWU2HÖXÕ¼Q¶2"fC9;:�f�\IP80�4NG�5NWUQ WEf8:sf
562�9;MO2�9Eb�Ôå560 132¢5N4Nf�cUc32"M Gd9 \I0Ob�f�\�Q�Gd9UGdQµfÄ×�WU2"9,Q¶Gd9UGdQ�GdH�Gd9UP 56WE2�ÖÒÕ�Q¶2"f�9E:�b�08:_5"B
×�2XWEfeã82X:_WU0@×�9,56WE2X1;2|:y5¿4N2":6RU\I5µ0�RO5¿0�kSè�1Å46RU9;:�Y 4 Gd9Eb�2�ÖXÕ¼Q¶2"fC9;:SG]:µ1Ef8:_2|M 0�9 f
Q�Gd9UGdQ�RUQ&ã@fC4NG]fC9Eb�2¿b�4NG�5N2�4NGI089�B�GI5S089U\IÔ ×'0�4Ná}:K×�2"\I\�kÀ0�4SWuÔ}c32�46Õ¼:6cUWU2"46G]b�f�\¹B�084SfC5S132":_5
WuÔ}c32�46Õ�2"\I\dGdcO56G]b�f�\EMUf@5>fUYug�WUGd:�b�f�9�132Fb�\I2|fC4N\IÔ�0�1E:62�4Nã�2|M�B�f�:tÖXÕ¼Q�2|fC9E:�k»fCGd\d:L0�9¶0�RU4�MUf@5>f
:_2�5[b�0�9;:_G]:y5NGI9EPS0�k(:62�ã82�4>fC\�2�\d0�9UPuf@5N2"M¿b�\IR;:y5N2�4>:�Y

g�WU2s:_2|b�0�9;M=f�4_5NG�Q3b�G]fC\d\IÔob�462|f@562|M¢MEf@5Nfµ:62�5!b�0�9E:6Gd:_5N:�0�kh5y×'0¶WUGdP�WU\dÔ¿Gd464N2�P8RU\]fC4�b�\dRE:yÕ
562�4>:"Y��F9 56WUG]:�MUfC5Nf�:62�5�×'2ofC4N2µfC1U\d2¶560XcU4N0OMOREb�2of�c;2"4_kÀ2|b�5Sb�\IRE:_562"46Gd9UP=kÀ0�4Sf�á�2�4N9U2"\
:_GdH�2FGI9µ5NWU2[4>fC9EP�2�1��dè ¶ T ¶ 1��dè��OY;< GIP8RU4622$r�»f;�
:6WU0@×!:�5NWU2[4N2":6RU\I5L0Ck�08RU4LQ¶2�5NWU0OMµkÀ084T�s�1��dè�Y

^�9Y< GIP;Y:$H�»1=�L56WU2�462|:_RE\�5'kÀ0�4vÖXÕ¼Q¶2"f�9E:
G]:�:_WE0@×�9�Y â P8f�GI9�BMÖÒÕ�Q¶2"f�9E:Lk»fCGd\d:"BO:_Gd9Eb�2�GI5
b�fC9=9U0�5!WEfC9EMU\I2sb�\dRE:_562"4N:�WEfeã}Gd9UPµf�9U0�9OÕ¼\dGI9U2|fC4�130�RU9EMEfC4NÔo1;2�5y×�2"2�9=56WE2�Q�Y



−1 0 1
−1

0

1

ÁÀweÂ(¥;�yt8��~�w"�O�>~z�>�

−1 0 1
−1

0

1

Ál�OÂ ½L�>��tu~�v
p"��ï��X�8x��y�>�Nvy�>�Sv��y�>��~�w"�O�>~zxz{u����°r± © ² ©eªC�
����� ³/×3³ ¥ «(p�§���xzqs�>{u��xzp|{uw"~;w���vyx�Æ}�NxIw�~z~z���N�y��w�vy���¶�uw�v_w����NvLtu���>�Sxz{¶�>~ztu�¼vy�6�yx�{8�V�N·�rO�N�yxzqs�>{@v��

ÅoÆ,Ø ÙYÒ;Î:Ï�Ð�ÎMÊ>ÎSÑoÒ;Ê>Ó
5!2�Ó}5|B8×'2�562|:y5�0�RU4�Q�2�56WU0OMµ089¶56WU2mC ^J5[JäMEf@5Nf�:_2�5"B�2�Ó}564>f�b�5N2"M�kÀ4N0�Q 56WU2KÚ�`�^(4N2�c308:_Õ
G�5N0�4NÔ�MEf@5Nf�1Ef�:62¿çIè>0Cé�Y3g�WUGd:�MUfC5Nf¿:62�5Vb�089E:_G]:_5N:F0Ck!èg$ &µGd9E:y5>fC9Eb�2":[GI9 fÒè>�CÕ¼MUGIQ¶2�9;:_Gd0�9Ef�\
kÀ2"f@5NRU4N2K:_cEf8b�28BO×�WU2�4N2�56WU2VkÀ2|f@56RE462|:!fC4N2[kÀ08RU9EM�1}Ô¿b>WU2"Q¶Gdb"fC\�fC9;fC\dÔ}:6G]:�0Ck 56WU4N2�2sMOGIÖ32"4_Õ
2�9u5K5yÔ}c;2|:K0�k'×�Gd9U2":"YoC 2oGd9Eb�\dREMO2¿56WUG]:�MEf@5NfX:62�5SGI9å08RU4�fC9;fC\dÔ}:6G]:�B�132"b"fCRE:62µGI5S:_WE0@×!:



0.06 0.065 0.07 0.075 0.08
0

1

2

3

4

5

6

σ

# 
er

ro
rs

 / 
# 

ou
tli

er
s

errors
outliers

����� ³>ÛE³MÜ p��;�6���yp"�y�(w�{}� Ü p"�Ep|t�vy~zx��6�y�h�]p�� v¹«(p"§¹��x�qs�N{u��xzp|{uw"~O�8w�v_w����Nv ru~zp"v�vy���sw��(w��]t8{u�Nvyxzp"{
p��3°��

−1 0 1
−1

0

1

����� ³�ÝE³ ½��N��tu~�v
p"�{Þ�§»qs��w�{u�(�>~zt8�¼vy�N�yxz{u�8�
56WEfC5F0�RE4[b�\dRE:_562�4NGd9UPoQ¶2�5NWU0OMXGd:�b�f�cEfC1E\I2s0�k
c;2"4_kÀ0846Q¶Gd9UPµ×�2"\I\hGI9ÇfµWUGdP�WÄMOGdQ¶2�9E:6Gd0�9Ef�\
kÀ2"f@5NRU4N2V:6cEf8b�2�Y<U0�4Kf�4>fC9EP�2r1��%� 0 ¶ T ¶ 1�� �f�¿×�2µ081O5Nf�GI9å:Nf@5NGd:_k»f�b�560�4NÔÒb�\dRE:_562"46Gd9UP�462|:_RE\�5>:�Y�g�WE2
b�0�9UkÀRE:_Gd0�9ÇQµf@564NGIÓ�R;:_Gd9UPPT�s�1:� �;�µG]:�:6WU0@×�9ÇGI9 ghf�1U\I2=è�YdC 2µMO2�9U0�562�2"f8b>WÄb�\]f�:N:[1}Ôß �I�r�rs èW���M�k�UY(g�WU2�9uREQ�132�4>:SGd9 cEfC4N2�9u5NWU2":6Gd:SGd9EMOG]b�f@5N2�56WU2�9}RUQS1;2"4µ0CkFGd9E:_5Nf�9Eb�2|:
f�b�5NREfC\d\dÔÄ132�\d0�9UP8GI9UP�5N0X2"f8b>WÅb�\df8:6:"Y�g fC1U\d2Xè¿:6WU0@×!:�56WEfC5K56WE2�4N2ofC4N2=è�1�cEf@56562"469E:�f�:_Õ



−1 0 1
−1

0

1

ÁÀw|Â
½L�>��tu~�v'p"��ï¼�Ä�8x��y�>�Nvy�>��v��y�>�F~�w��O�>~zx�{8���dp"�'¤uxz�|¤8~z�
x����y�>�"tu~�w����>~ztu�¼vy�N�y�>�;°8±å©W²z�"�

−1 0 1
−1

0

1

Ál�}Â ½��N��tu~�v
p"�{Þ�§»qs��w�{u�(�>~zt8�¼vy�N�yxz{u�8�
����� ³>àU³ ¥ «(p�§���xzqs�>{u��xzp|{uw"~;w���vyx�Æ}�NxIw�~z~z���N�y��w�vy���¶�uw�v_w����NvLtu���>�Sxz{¶�>~ztu�¼vy�6�yx�{8�V�N·�rO�N�yxzqs�>{@v��

:_GdP�9U2|MX5N0¢5NWU2¶×�46089UP¢b�\df8:6:"Y�g�WU2�è>1¿cEf@56562�4N9E:VGd9Äk»f8b�5V1;2"\I089UP=560 ß A B�1URU5s:60�Q¶2¶fC4N2f�:N:_GdP�9U2|M�560 ß ? Buf�9EMµ:60�Q¶2�560 ßLá Y}g�WU2�4N2[fC4N2[fV5N0C5>fC\30Ck
è>�V08RO56\dGd2�4>:�Y â P8f�GI9 ß A Gd:L56WE2564N0�RU1U\d2":60�Q¶2�b�\]f�:N:�BC:6Gd9Eb�2Vè�è�0�kE56WE2�0�RO5N\IGd2�4>:(1;2"\I089UP�560�56WEGd:
b�\df8:6:"Y
C 2'W;feã�2�9U0C5�Qµf�MU2
fC9}Ôµf@5_5N2�Q¶cO5�560�b�\]f�:N:_GIkÀÔ�56WU2V08RO56\dGI2"4N:�1}Ô¶0C56WE2�4�Q¶2"fC9;:�B}:_0S×�2VMO0S9U0C5�á}9U0@× ×�WU2�5NWU2�4



â ±u3ãXäP	}³ n p|{��]tu��xzp"{µqKw�v��yx�·K�]p"�L«
xz{u�!�8w�v_wWåf°8±å© ² �|�C�
½��>��t8~�væ m æ ¡ ænçæ m Á»ð�¨eÂæð"¨ © ©

¥;�yt8� æ ¡ Á»ª@��Â î ð"© �æ ç Álî��eÂ&© © îe�

56WU2"ÔÇ×'0�RU\]M 1;2¢f�:N:_GdP�9U2|MÒ5N0Òb�\]f�:N: ß A 0�4�9U0C5KGd9 f�c;0u:y56Õ¼b�\IR;:y5N2�4NGI9UP�08c;2"4NfC56Gd0�9�Y�g�WE2
\df8:y5�5y×'0�08RO56\dGd2�4>:�1;2"\I089UP�560 ß á Yº�f�:_5"B�×'2¶WEfeã�2�GI9;b�\dREMO2"MÅf�9Ç2�Ó}c32�4NGdQ�2"9u5sb�\IR;:y5N2�4NGI9UP=5NWU2¶×�2"\I\IÕ�á}9U0@×�9Ç^y/�^ 4 MUf@5>f
:_2�5"BLf�\d:60Ç2�Ó}564>f�b�5N2"MäkÀ4608Q 56WE2PÚV`�^S4N2�c308:6GI560�4NÔ MUfC5NfC1;f�:62�Y�g�WUG]:oMUf@5>fÅ:_2�5µb�0�9u5Nf�GI9;:
56WU4N2�2Kb�\df8:6:62":�0�k�"W1¶cEf@56562"469E:!2"f�b>W�BU×�WU2�4N2s2"f8b>WXb�\]f�:N:�462�kÀ2�4>:�560¿f�5yÔ}c32s0Ck�Gd46G]:�cU\]fC9u5"Y
^¼5SG]:�b>WEf�4Nf8b�562"46GdH�2|MÄ1}ÔÇkÀ0�RU4S9}RUQ¶2�4NGdbofC5_5N46Gd1URO5N2":"Yhg�WU2¢^y/�^ 4 MUf@5>fÒ:62�5�G]:�á}9U0@×�9 5N0
1;2µMOGX'ob�RU\I5V560�b�\dRE:y5N2�4|B�:_Gd9Eb�2�5y×'0¿0�kL56WE2�b�\df8:6:62":�0@ã�2"46\]fCc�5N0=:60�Q¶2¶MO2�P8462"2�B�fC9EMÄ56WE2
1;08RU9EMUf�46Gd2":�132�5y×'2�2"9�b�\df8:6:62":�f�462V9U089OÕ¼\IGd9U2"f�4"Y}^�9�5NWUGd:[b�f�:62�BO08RU4�Q¶2�5NWU0OM�Gd:�2�ÓOc;2|b�562|M
560�WEfeã�2µMOGX'ob�RU\I5yÔÒGd9ÅcU460OMOR;b�Gd9UPXf=:Nf@5NGd:_kÀÔ}GI9EP�b�\IR;:y5N2�4NGI9UP=4N2":6RU\�5|Y{C WU2"9Ç5NWU2�4N2¶Gd:V9E0
b�\d2"fC4µ130�RE9EMUfC4NÔ 132�5y×'2�2"9 b�\IRE:_562"4N:"B�5NWU2XcEfC4656G]b�\d2":¶0�k[5NWU2Ò0@ã�2"46\]fCcEc;2|Mäb�\dRE:_562"4N:¶×�Gd\I\
GI9u562"4Nf8b�5µQ¶0�4N2�×�G�5NW 2|f�b>W 0C5NWU2�4|B
fC9EM,5NWU2XGI9UkÀ0�4NQ¶fC56Gd0�9,kÀ0�4>b�2|:¶×�GI\d\[:62�GdH�2=560åc30�Gd9u5
560@×�fC4>Mµ56WE2KMOGd:_56Gd9Eb�5[b�\dRE:y5N2�4>:�Y

â ±u3ã�ä®³U³ n p|{8�dtu��xzp|{µqKw�v��yx�·��dp"��x��yx��L�8w�v_wWåf°8±å© ² ©"¨eð@�
½��>��t8~�væ m æ ¡ ænçæ m Á»ð�©eÂ îe¨ © ©

¥;�yt8� æ ¡ Á»ð�©eÂ&© î@� �æ ç Á»ð�©eÂ&© ð î|î

`�0�9E:62"êuRU2"985N\IÔ8B
Gd9 56WUG]:¿b"f�:62=08RU4¿b�\IRE:_562"46Gd9UPåQ¶2�5NWU0OM Gd:¿Q¶0�4N2Ò:_2"9E:_GI56Gdã�2�5N0å56WE2
á�2�4N9U2"\�:_GdH�2�56W;fC9�GI9¢56WE2s0C56WE2�4�2�ÓOc32�4NGIQ¶2"985>:�YUg�WE2s4Nf�9UP�2�0Ck�TnR :�kÀ0�4�×�WUG]b>W¢×'2V0�1O5>fCGd9
462|f�:60�9Ef�1U\I2¶4N2":6RU\I5N:sG]:s9Ef�464N0@×sY�Z!0@×'2�ã82�4|B�b>WU0}08:6GI9UP�28Y P;YoT�sè1:� 1f0f"OB�×'2µ0�1U5NfCGd9Å56WE2
b�0�9UkÀRE:_Gd0�9 Qµf@5N46GIÓÄ:_WE0@×�9ÇGd9 g fC1E\I2H�OY�^�9Ç56WEGd:Kb"f�:62S2"GIP8Wu5Vc;f@5_5N2�4N9E:sfC4N2¶f�:N:_GdP�9U2|MX5N0
56WU2�×�4N0�9UPVb�\]f�:N:"Yeg�WE2�GI9Eb�0�4N462|b�5(\df�1;2"\I2|M�cEf@56562�4N9E:�b�\I2|fC4N\IÔs132�\d0�9UP�5N0F5NWU2�5y×'0Vb�\IR;:y5N2�4>:
56WEfC5!0@ã�2�4N\]fCc¿:60�Q¶2�×�W;f@5"YO^�9Xf8MUMOGI56Gd0�9=56WU2"462sf�462s:62�ã�2"9¿08RO56\dGI2"4N:"Y

é £ÇÍ�Ê[Ð3À_Ï�e}ÑyÍLÊ
CÇ2�WEfeã�2[cU462|:_2"9u562"Mµf�9U2�× P84Nf�cUWOÕ�56WU2"0�4N2�5NGdb!b�\IR;:y5N2�4NGI9UP�Q�2�56WU0OM�YOg�WU2�b�08462!G]MO2|fKG]:
5N0
RO56Gd\IGdH�2¶5NWU2µGd9OkÀ0�4NQµf@56Gd0�9ÇkÀ0�4>b�2|:�560Òb�462|f@562¶MOGd462|b�5N2"MÇ564N2�2|:�B�2|f�b>WÅb�0�4N4N2":6c;089EMOGd9UP¿5N0Xf
b�\dRE:y5N2�4|Y



g�WU2KMOGd462|b�562|M¢564N2�2":[fC4N2Vb�462|f@5N2"M¢1uÔ=:_2|fC4>b>WUGd9UP�kÀ0�4�56WE2KcU4N2"MO2|b�2":N:60�4�0Ck(9U0OMO26�>BUGd9
56WU2KMOGd4N2"b�5NGI089¢0�kh5NWU2sGd9OkÀ0�4NQµf@56Gd0�9¢kÀ0�4>b�2sf8b�56Gd9UP¶0�9P�>YUg�WU2sGd9OkÀ0�4NQµf@5NGI089¿kÀ084Nb�2Vb"fC9�132
462"P8fC4>MO2|MSf8:
f�kÀ0�4>b�2!f8b�56Gd9UPs089¶fVcEWuÔO:6Gdb"fC\Uc;fC4656G]b�\d2�BCGdQ¶c;0u:_2|M¶1uÔ�fC9µ0@ã82�4>fC\d\uc30C5N2�9u56G]fC\
2�9U2"46P8Ô�Y�g�WU2Sc30C5N2�9u56G]fC\(2"9U2�4NP�Ô�G]:�b"fC\d\I2|MX5NWU2¶GI9OkÀ0846QµfC56Gd0�9Òc30C5N2�9u56G]fC\�B�1;2|b�fCR;:_2�0CkLGI5N:
GI9OkÀ0846QµfC56Gd0�9OÕ�56WU2"0�4N2�5NGdbF0�4NGIP8GI9�Y

g�WU2ÅGI9OkÀ0846QµfC56Gd0�9ækÀ084Nb�2":�b�089u5NfCGd9 P8\I081EfC\VGd9OkÀ0�4NQµf@5NGI089 fC130�RU5Xf�\I\KMEf@5Nf,c30�Gd985>:�Y
Z!2�9;b�2�B(×'2=feã80�G]MÅWEfeã}GI9EPÒ560 4N2�\dÔå0�9 \d0Ob�fC\�2|:y5NGIQµf@5N2":S0Ck!5NWU2�P�4>f�MOGd2�9u5�0Ck!5NWU2¢c�M}kyB
×�WUGdb>WÇGd:Vá}9U0@×�9Ò560�1;2¶:62�9E:6G�5NGIã82�5N0¿5NWU2µ:_GdH�2�0CkL56WU2¶\d0}b"fC\(4N2�P�Gd0�9�B;2|:_c32"b�Gdf�\I\dÔXGI9Ç56WE2
GIQ¶c30�465NfC9u5!fC4N2"f8:'9U2"f�4�56WU2sã@fC\d\d2�ÔO:�0Ckh56WU2KMUfC5NfµMOG]:_564NGI1URU56Gd0�9�Y

â 9E0�9OÕ¼cEfC4>fCQ¶2�564NGdbL2":_56GdQ¶fC56084 0�k3/�2"9}ÔuG�R :(2�9u564N0�c}ÔsG]:(0�1O5>fCGd9U2"MSã}Gdf�a�fC4NH�2"9®�¹ëVf�RE:yÕ
:_G]fC9=��á82�4N9U2�\
MU2�9E:6G�5yÔÄ2":_56GdQ¶fC56Gd0�9�Yhg�WU2µGI9UkÀ0�4NQ¶fC56Gd0�9 c;0�562"985NGdf�\
G]:s1Ef�:62"MÇ0�9Ç56WEGd:�2":_Õ
56GdQ¶fC56084"B�fC9;MÒWU2"9Eb�2S56WU2¶Gd9OkÀ0�4NQµf@5NGI089XkÀ0�4>b�2|:[5N0}0EY�g�WU2�Q¶f�GI9 f�MOã@f�985>fCP82�0Ck�0�RU4sfCcUÕ
cU460uf�b>W,Gd:S56W;f@5µ56WE2=RE9EMO2�4N\dÔuGd9UPåb�\dRE:_562"46Gd9UP Q�2�564NGdb=G]:¶1Ef�:62"Mä0�9 2�9u564N0�c}Ô8B ×�WEGdb>W Gd:
fXê8R;fC9u56GI5yÔÄ5NWEf@5�b�0�9}ã82�ÔO:VGI9UkÀ0�4NQ¶fC56Gd0�9åfC130�RU5K56WU2¢:_WEf�c;2¿0Ck!f�cU4N0�1Ef�1UGI\dGI5yÔÇMO2"9E:_GI5yÔ�B
fC9EM,9U0C5¶0�9E\IÔ GI5>R :¶ã@fC4NGdf�9Eb�28Bh×�WEGdb>W QµfC9}ÔÅ564>f�MOGI56Gd0�9;fC\�b�\dRE:_562�4NGd9UP f�\IP80�4NG�5NWUQµ:�B 2�Y PEYÖXÕ¼Q�2|fC9E:"B}462"\IÔ¿0�9�Y

g�0ÄMU2�562"46Q¶Gd9U2o5NWU2=GI9OkÀ0846QµfC56Gd0�9ÅkÀ0�4>b�2|:�fÒ:6Gd9UP�\d2�êr�i�ÒA��K0�c32�4>f@5NGI089åGd:S462|êuRUGI4N2"M�Y
D[2�562�4NQ¶GI9EGI9UPo56WU2K9E2�GdP�W}1;084N:!0Ck�2"f8b>W=c;f@5_5N2�4N9X462|êuRUGI4N2":�fµkÀRU4_5NWU2�42êr�����[:_2|fC4>b>W¢cE460�Õ
b�2"MURU462�Gd9 2"f�b>W b�f8:_28Y
g�WU2Aêr���ÒAg��0�c32�4>f@5NGI089,G]:µb�08Q¶cURO5NfC56Gd0�9Ef�\I\dÔäMO2"QµfC9EMOGd9UPÅkÀ084
\df�46P82¿MUf@5>fÄ:62�5>:�Y 4 56Gd\d\¹B(0�RE4�b�\IRE:_562"46Gd9UPÇQ�2�56WU0OMäGd:S\I2|:6:�b�08Q¶cURO5NfC56Gd0�9Ef�\I\dÔÅ2�ÓOc32�9E:6GIã82
56WEf�9¿fKcU4N2�ã}Gd0�RE:LG�5N2�4>f@5NGIã82[b�\dRE:_562�4NGd9UP�fC\dP�0846GI56WEQ cU4N0�c308:62"M¶1}Ôµë�0�áub�feÔ¶fC9EMµaL46Gd9Eb�Gdc32
ç �W1@é�1Ef8:_2|M¿089¿5NWU2K:6f�Q¶2F5NWU2�0846Ô¿RU9EMO2"46\dÔ}GI9UP�5NWU2K/�2�9}Ô}G�2�9u5N4608cuÔ¿2":_56GdQ¶fC56084"Y

â 5(cE462|:_2"985|B|56WU2�Qµf@iy084hcU4N0�1E\I2"Q ×�G�5NW�08RU4�b�\dRE:_562�4NGd9UP�f�\IP80�4NG�5NWUQ Gd:(WE0@×å560Vb>WU0}08:62
56WU2�á�2�4N9U2"\8:6GIH"2�T(Yeg�WUGd:hG]:hf[cU46081U\d2�Q 2�9Eb�0�RU9u562"462|MVGI9SfC\d\8á82�4N9U2�\81Ef�:62"MVQ¶2�5NWU0OMU:"B|130C5NW
RU9E:6RUc;2"46ã}G]:_2|M�fC9EM=:_REc;2"46ã}G]:_2|M�Y:<U084�0�RU4!b�RU4N462"985!b�\IRE:_562"46Gd9UP¶Q¶2�5NWU0OM¿5N0µ1;2sR;:_2�kÀRU\�Gd9
cU4Nf8b�5NGdb�2�B@fC9�fCRO5N0�Qµf@5NGdb�cU4N0}b�2"MORE462'Q�RE:_5�1;2�GdQ¶cU\I2"Q¶2�9u562|M�BCMO2�5N2�4NQ¶GI9UGd9UP2T¿:6REb>WS56WEfC5
56WU2�a�f�46H"2�9=c3MOk
2":_56GdQ¶fC562KG]:!4N2�\]f@5NGIã82�\dÔ¿f�b"b�RU4>f@5N2�YEaL462�kÀ2�4>fC1U\dÔ�BO2|f�b>WXMUfC5Nf¶cEfC5_562"469�j �
:_WU08RU\]M¶1;2�f�:N:_0Ob�G]f@5N2"M�×�GI56W¿fsRE9UGdêuRU2[á�2�4N9U2"\¹B;T � B8f�MEfCcO5N2"M¶1Ef8:_2|M¶0�9µGI5>R :
9U2"GIP8Wu130�4NGd9UP
MUf@5>fUYu^�9¿4N2�P�Gd0�9;:
0CkhWUGIP8W¢MO2"9E:6G�5yÔ¶0Ck MUf@5>fKcEfC5_562"469;:
5NWU2Fá82�4N9U2�\]:':_WU08RU\]Mµ1;2�4N2�\]f@56Gdã�2"\IÔ
9EfC4N460@×sB'fC9EM GI9 462"P�Gd0�9E:¿0Ck�\d0@× MO2"9E:_GI5yÔ 56WE2Çá82�4N9U2�\]:¢:6WU08RU\dM 1;2 4N2�\]f@56Gdã�2"\IÔ ×�G]MO2�Y
g�WU2XRE:62X0Cks9U0�9UÕ¼:6Ô}Q�Q¶2�564NGdb=á�2"469E2�\]:�B�QµfeÔ,f�\d:60Åc;0�562"985NGdf�\I\dÔäWE2�\dc�Y�g�WU2AT=�|R :ob�0�RU\]M
GI9 56WEGd:Sb�f�:62¶2�Y PEY�132¿MO2�562�4NQ¶GI9E2"M 1Ef�:62"M 089Ä5NWU2¿b�0@ã@f�46G]fC9Eb�2SQµfC564NG�ÓÄ2|:y5NGIQµfC562"M Gd9åf
9U2�GdP�W}130�4NWU0}0}M¿0Cknj{�_Y

^�9µ0�RU4Lb�RU4N462"985�Q�2�56WU0OM�BuGI5LGd:�fC\]:_0sc308:N:6GI1U\d2�5N0�feã�08GdM�WEfeã}Gd9UPV560�MU2(QE9U2[56WU2F9U2�GdP�WUÕ
1;0846WU0}0OMå0�k[fÒcEfC5_562"469 MUGI4N2"b�56\dÔ Gd9 5N2�4NQµ:�0�kmT ×�WU2�9,b�4N2"f@5NGI9EPX56WU2=MOGd462|b�562|Må5N462"2":"Y
^�9E:y5N2"f8M�B�5NWU2¿9U2"GIP8W}1;0846WU0}0OMÅ0Ckvj{��b�08RU\dM kÀ084�2�ÓOf�Q¶cU\I2¿1;2=MO2(QE9E2"MåGd9å562"46Qµ:�0Ck�56WE2
GI9}ã�2"4N:62�0Ck356WU2[Q¶f�P�9UGI56R;MO2!0Ck356WE2!^J<Äf8b�56Gd9UPs089µG�5|Y�g�WU2!QµfCP89UGI56REMO2�0�k�56WU2!^J<(:�×�Gd\d\E132
462"\dfC56Gdã�2�\dÔµ\]fC4NP�2�GI9�fC4N2"f8:�0�khWUGdP�WXMO2"9E:6G�5yÔo0�k MUfC5Nf�cEfC5_562"469;:�BUf�9EM¿4N2�\]f@5NGIã82�\dÔo:_Qµf�\I\�Gd9
fC4N2"f�:'0�k \d0@× MU2�9E:6G�5yÔ8YUD[2|b�08RUcU\dGI9UP¶5NWU2�b�462|f@56Gd0�9=0Ckh56WU2SMOGI4N2"b�562|M¿5N462"2":'kÀ4N0�QbTÇb�0�RU\]M
\I2|f�Mä560åGdQ�cE460@ã82�Q¶2�9u5N:"B�:_Gd9Eb�2X×�2�WEfeã82¢kÀ08RU9EM,56W;f@5o0�RE4ofC\dP�0�4NGI56WUQ QµfeÔ 132XQ¶0�4N2
MO2�c32�9EMU2�9u5F089X56WU2�ãef�\IRE2�0Ck�TÅ×�WU2"9Äb�4N2"fC56Gd9UPµ5NWU2�MOGd462|b�5N2"M�5N462"2":"B;b�08Q¶cEfC4N2"M¢560¢G�5�R :
2�Ö�2"b�5!089¿5NWU2Kf�b�56REf�\�GI9UkÀ0�4NQ¶fC56Gd0�9¢kÀ0�4>b�2|:�Y<U0�4¶b�\dRE:_562"4N:SWEfeã}GI9EPÄfÒ\]fC4NP�2=MO2�P8462"2o0Ck[0@ã82�4N\df�c�B�08RU4Sb�RU4N462"985�Q¶2�56WE0}Mä×�GI\d\�2�9OÕ
b�0�RE985N2�4!Gd9Eb�462|f�:6GI9UPµMOGX'ob�RU\I5yÔ�B3132"b�f�RE:62V56WU2KGd9OkÀ0846Qµf@5NGI089=kÀ0�4>b�2":!9U0o\d0�9UP82�4�c30�Gd985>:�5N0



MOGd:_56Gd9Eb�5�b�\IR;:y5N2�4�b�2"985N2�4>:�YOg�WUG]:'×'f8:'0�1E:62�4Nã�2|Mµ×�WU2�9¢564NÔ}GI9EPK560µb�\IRE:_562"4'56WU2V^y/�^ 4 MUf@5>f
:_2�5"YEg�WU2V4>fC9UP82V0Ck�TnR :�P8GIã}Gd9UPµ:6fC56G]:ykÀÔ}Gd9UP¶462|:_RU\I5N:�×�f�:'9Ef�464N0@×sYCÇ2ÇWEfeã�2Çc;2"4_kÀ0846Q¶2"M :_2"ã�2�4>fC\�b�\dRE:_562�4NGd9UP 2�ÓOc32�4NGIQ¶2"985>:=1;0�56W 089 fC9 fC4656GXQ;b�G]fC\d\IÔ
b�4N2"f@5N2"M¶MUfC5Nfs:62�5LfC9;M�5y×�0V4N2"fC\;MUf@5>fs:_2�5N:"Y CÇ2[WEfeã�2�:6WU0@×�9�56WEfC5L0�RU4LQ�2�56WU0OM¶WEf8:(56WE2
fC1UGd\IGI5yÔµ5N0�MOG]:Nb�0@ã�2"4'b�\IR;:y5N2�4>:�0�khGd464N2�P8RU\]fC4�:_WEf�c;28BOfC\]:_0�GI9�fSWUGIP8W=MUGIQ¶2�9;:_Gd0�9Ef�\3kÀ2"f@5NRU4N2
:_cEf8b�28Y<hGd9Ef�\I\dÔ�B8560ScURO5L5NWU2Vb�\dRE:y5N2�4NGI9EPK462|:_RE\�5>:L0�k�0�RU4�P�4>fCcUW¶5NWU2�08462�56G]b�GI9UkÀ0�4NQ¶fC56Gd0�9µkÀ084Nb�2
b�\dRE:y5N2�4NGI9EPÅf�\IP80�4NG�5NWUQ Gd9 :60�Q¶2=c;2"4N:6c32"b�5NGIã82�B�×'2Xb�0�Q¶cEf�462¢56WE2X462|:_RU\I5µ×�2�081O5Nf�GI9U2|M
0�9 56WE2ÄQ¶08:_5¢MOGX'ob�RU\I5=MUfC5Nf :62�5¢kÀ0�4o08RU4¢f�\IP80�4NG�5NWUQ 5N0äWEf�9EMO\d2�B�9EfCQ¶2�\dÔ,56WU2Ç^y/�^ 4
MUf@5>fä:62�5"B'×�GI56W 5NWU2Ä4N2":6RU\I5N:=f�b>WUGd2�ã82"M 1}Ô :60�Q¶2Ç0C56WE2�4¿4N2"b�2�9u5¢b�\IRE:_562"46Gd9UP,Q�2�56WU0OMU:
0�9X5NWU2�:NfCQ¶2�MEf@5Nf¢:_2�5"Y�g�WU2�462|:_RU\I5N:FfC4N2�9U0�5�:_564>fCGdP�Wu5_kÀ0846×�fC4>M¿560¢b�0�Q¶cEf�4628BE132"b�f�RE:62
56WU2�MUf@5>fÇf�462¢0Ckl5N2�9äcE462�Õ�cU4N0Ob�2|:6:62"MÅGd9 MUG�Ö�2�4N2�9u5¶×'feÔO:"Y â :�f�9 2�ÓUf�Q�cE\I2�J
\I560�kl5¶f�9EM
MO2>< GdP�RU2"GI4N2"MO0Kç �Oè�é�4N2�c30�46562"MF0�9V5NWU2Lfeã82�4>fCP�2(:6G�Ó�2�4N46084N:n�À084�0�RU56\dGI2"4N:���B"×�WU2�4N2
b�\dRE:_562�4NGd9UP
Gd:�1Ef�:62"M¶089¶56WU2mQE4>:y5�f�9EMo:62"b�0�9EM¶cU4NGd9Eb�GdcEfC\3b�08Q�c30�9E2�9u5N:"Yuë�08á8b�feÔ�fC9EM¿a
4NGI9Eb�GIc32�ç � 1Cé
0�1O5>fCGd9U2"MÄè�!�2"464N0�4>:�×�WU2"9¿9U0846Qµf�\IGdH�Gd9UPK5NWU2VMUf@5>fs56WE2V:NfCQ¶2F×'feÔ¶×'2FMOG]M�YM�'2�9OÕ�Z!RU4�2�5
fC\�YEç �f�eéU4N2�c30�465(kÀ0�RU4
2"464N0�4>:h×�WU2�9�56WE2[b�\dRE:_562�4NGd9UPVGd:�1;f�:62"MS0�9�56WU2?Q;4N:_5�56WU4N2�2�cU4NGd9Eb�GdcEfC\
b�0�Q¶c30�9U2"9u5N:"Bef�9EMoè>![×�WU2"9�5NWU2�kÀ0�RU4656W�cU4NGI9Eb�GIc;fC\}b�0�Q¶c30�9U2"9u5 G]:(f�MUMO2|MK5N0[5NWU2�kÀ2"f@5NRU4N2
ã�2"b�56084N:"YUg�WU2sGd9OkÀ0�4NQµf@56Gd0�9UÕ¹5NWU2�08462�56G]b�f�cUcU4N08f8b>W¿0Ck�g�G]:_W}1}Ô¢f�9EM 4 \I089UGdQ ç � �@éh\I2|f�MU:'5N0QEã�2sQ¶G]:!b�\]f�:N:_GXQ;b"f@56Gd0�9;:'f�9EM¢56WU2 4 a'` f�\IP80�4NG�5NWUQ.0�kn�'\]f@5_5!2�5[fC\�Y�ç �
!Cé¼BO×�WU2"9�f�cUcU\dGI2|M
560Å56WE2X0�4NGIP8GI9Ef�\�MUf@5>f :6cEf8b�2�B�W;f�:Xèg"ÄQ¶G]:µb�\]f�:N:_GXQ;b"f@56Gd0�9;:�Y
Z[0�4N9 f�9EM ë�0C5_5N\IGd2�1 ç �W"@é
462"c;084_5�QEã82�2�4N46084N:(×�WE2�9¶56WE2[MUf@5>fVGd:L9U0�4NQµfC\dGIH"2"M�Gd9ofsb�2�465Nf�GI9¶QµfC9E9U2�4|Y C GI56WU08RO5L5NWUGd:
9U0�4NQµfC\dGIH|f@56Gd0�9=5NWU2�ÔX081O5Nf�GI9U2|MÅè�"¶2"464N0�4>:"YEg�WU2�132":_5F4N2":6RU\I5[5N0¿0�RE4[á}9U0@×�\d2"MOP82KGd:[56WE2
á�2�4N9U2"\�Õ¼1Ef�:62"M¿Q¶2�56WE0}M=0�k(ë�Gd4608\df�Q�G
çIè>�Cé�BO081O5Nf�GI9EGI9UP¶089U\IÔo56WU4N2�2scEf�4_5NG�5NGI089¢2"464N0�4>:"Y
ë co]kc�Ì�c�Ê[ÐdcZe
�|�   �nÞV��ì|w"xz{ w�{}�å½!�
n�� � t8�O�>�>��í�î ïgð>ñIò�ó�ô õKö�÷�ð>ñ�ø{î ù öJóiúIñ|òüû ïAý�þ>ó�þ"� £��y�>{@vyxz�>�N§�ÿ�w�~z~À�
��{u�"~z�N«(p@pC�on ~zx%´U�>�}�Lì8�;�>¨��>���

�C�!£��WÿF�   � � {u��w�vy¤µw"{u�S½!�8½!� � p|í"w"~l���Lù õ6úIñ|ò��Jþ�î��Mþ��gð>ûMð>õ��"�h�8�y�N�>qKw"{E�u�Ep|{u�8p|{E�;�>¨eª����
���
	L�gÞ�xz{u���(¸ � vy�>r8§À«
xz���
�>~ztu�¼vy�N�yxz{8��r8�yp@�>����t8�y�>�>� º����ítõ���;ó�þ>ó�MíLöJöIð�����er8r;���|���u��©C�|�O��¨"�eª@�
î8�[n��(¥'���Uw"¤u{E� ¸ � �_w"ru¤ ¥(¤8�>p"�y�6vyx������Nvy¤8pC�8���]p"� � �Nvy�N�Nvyxz{u�Òw"{u� � �>���6�yx��8xz{u� � �>�¼v_w"~�v
n ~zt8�¼vy�N�y�>� º�������� �;ñ þ>û;ö!nøoð>õ#";ùWó�z�u�ep"~l�O��©��}r8r;�8����� �"�����>¨eªC�"�

ðC��½!� � �_Ã@t}w���v�� ¸ � �_w"ru¤K¥(¤8�>p"�y�6vyx��>w"~Un ~ztu�¼vy�6�yx�{8���}w������Vp|{s�Exzqsxzvy�>�F�'�Nx��"¤C�Op"�y¤up@pC� � �Nvy�>� º
$ þ>ó,óiúIñ|û�%�ú&�JðJï>û;òüó,ò�ð�ûu�}�|p|~l�;��ðC�urur;�U��ª"���u�/�|ªC����¨>�e�@�

���'��� ´ t¿w�{}�o½[�E�E��w"¤@�@�µ¸   {)('r8vyxzqKw"~ � �_w�ru¤¢¥(¤u�>p��y�Nvyxz�   r8r8�ypew��6¤µvyp � w�v_w�n ~ztu�¼vy�N��§
xz{8�8ÿu¥(¤u�>p�����w�{}��ï¹vy�   r8ru~zxz��w�vyxzp"{u��vyp�ï¹qKw"�|� � �>�"qs�>{@v_w�vyxzp|{E� º*�������+�;ñ þ>ûföIþ,�kó,ò�ð>ûföKð�û
$ þ>ó,óiúIñ|ûHítû�þ�î ��ö|ò�ö�þ>û.-0/Yþ,�|ô
òüû�ú#�|û;óiúkîüî ò�ï
úIû1�|ú6�u�ep"~l�;��ðC�}{8p8�E�|�"�}rurE�U�|��©C�2�u�|�|�>�����>¨|¨|�C�

ªC��ì�� � ¤ux�w�{}�®ì8�3�¶w"~zxzíO�=¸¹�'p"�yqKw�~zx�µN����n t�vy��w"{u�¿ï¹qKw"�|� � �>�"qs�>{@v_w�vyxzp|{E� º+�������4�;ñ þ�û;ö65þ7�kó,ò�ð>û;ö?ð>û $ þ>ó,óiúIñIûrítû�þ�î �>öJòüö?þ>û.-�/Yþ7�|ô òüû�ú8�|û;óiúkî�î ò�ï
úIû.�|ú6���ep|~l�u�|�@�u{8p8�f����r8r;�W���>���@¨|©eð@�
��©|©"©�����[n���ÿF�:9F� � xz{u�8��;F�/ÿ��|�/ÿF���U¤uw��:�¢� � tE��w�{}�vÿF� � � � xzqsp"{;�;¸   ��xz{8§»qKw�·�n t8v   ~z�|p��yx�vy¤uq
�dp"� � �_w"r8¤K£hw���vyxzvyxzp"{uxz{u�[w"{u� � w�v_w!n ~�t8�¼vy�N�yxz{u��� ºSxz{<���������|û;ó�døoð>û/÷�=ð>û�ýmþ>ó�þ=/Hòüûfòüû ï"�
��©|©C�|�}r8r;�U��©|ª��u�|�>î��

¨�� ´ �@��� � �
Þ�p@p"{CvJµ"�@£��>�¢�|��w��y�N{}���_wC�@w�{}�KÞV�e�utuíCtu{uw"�|w��(¸   �"�_w�ru¤8§Àvy¤8�>p"�y�Nvyxz�Lw"r8r8�yp|w"�_¤
vyp�{8p|{8r}w��_w�qs�Nv��yxz���N~�t8�¼vy�N��w�{}w�~z����xz�>� º?�������@�;ñ þ>û;öIþ,�kó,ò�ð�û;övð�û�øoð>õ8"�ù óiúIñIöy���ep|~l���"ðC�@r8r;�
¨"�|���C¨"î"î8���>¨eª"ðC�



�>©��vÞV���8tuíCtu{uw"�ewC�A�|û;ó,ñ ð�->ùB�kó,ò�ð>ûSó�ð)�;ó�þ>ó,ò�ö|ó,òC�|þ>î $ þ>ó,óiúIñ|ûD%tú&�JðJï>û;òüó,ò,ð>ûu�   ��w"�8�>qsxz��£��y�>���>�
���N«FEhp"�yíO�;�>¨|¨"©��

�"�|��ì���£��yxz{u�Nx�rO�"� � �>;'t;��w�{}�6ì8�8��xz��¤u�N����G=ûföJù:"fúIñ6H/òüökú&-2íI-gþ2"�ó,òJH>ú#KZò,î óiúIñ|òüû ï"�C�|p|~l�U�|�C�_¤}w"r�vy�N�
ª[º|ï�{��]p��yqKw�vyxzp|{µ¥(¤8�>p"�y�6vyx��!�E��w��y{8xz{u�|º��nì"p|¤u{ ´ xz~��6�ML � p|{u�>�}�"©"©|©C�

���C�   �3EF���'���N�¢�{ì"p"�_�uw�{;��w�{}�)EF� ´ �Nx����>� ¸�('{ � rO�>�6v��_w"~
n ~ztu�¼vy�6�yx�{8�8ÿ   {}w�~z����xz�Vw�{}�Xw�{
  ~z�|p"�yx�vy¤8q¶� ºæxz{AíI-OH�þ>û1�IúIöKòüû���úIùWñ þ�îN�|û�÷�ð>ñ|õ�þ>ó,ò,ð>û $ ñ ð��|úIöJö|ò�û ï?�B�>öJóiúIõKöy���"©|©|�C�3{�t8qV§
�O�6���>î8�ururE�;��îe¨�� �eð����

�>���'�¢� � x��yp|~�w�qsxÀ�¢¸&���6�y�>�N�mÞ��N�y{u�N~z§�	(w������¢n ~�t8�¼vy�N�yxz{u�¶xz{¢�u��w�vyt8�y� � r}w��>�|� ºP�������4�;ñ þ�û;ö65þ7�kó,ò�ð>û;övð>ûQ�múIù ñ þ>îR��úIóCS�ð�ñUT�öy�O�ep"~l�;�>���}{8p8�u���8rurE�}ª��|©���ª>��î8�;��©|©e�@�
�Nî8�!���
¥'��ì|w���{8�>�>�à¸�ï�{��]p��yqKw�vyxzp|{ ¥(¤8�>p"��� w�{}� � v_w�vyxz�¼vyxz��w"~'���>�_¤}w�{uxz�>�>� ºV�=ô;ú $ ôW�>öJò��Jþ�î
%�ú2H/ò�ú2S��8�ep|~l�E��©|�C�}{8p8�8î8�8rur;�u�e��©��@�|�|©C����¨|ð|ª@�

��ðC�[n��8��� � ¤}w�{u{up"{;�'¸   �¶w�vy¤u�>qKw�vyxz��w"~;¥(¤u�>p�����p"��n p"qsq�tu{8xz��w�vyxzp|{E� º*X�úkîüî.����ö�Y��ú&�|ô�Z����
�|p|~l�O�"ªC�8rurE�}�|ª"¨��eî@�����U�|�"���@�eð�������¨�îg�C�

�>���   �O½L�>{@�8xl��¸&('{�����w"��t��y�>��p�����{Cv��yp"r@�µw"{u�µï�{8�dp"�yqKw�vyx�p"{;� º xz{*K�ð�ùWñ|ó�ô[XLúIñ&Tgúkî�ú2�M�B�>õ05
"Wð�ö|ò�ùWõÂð�û[/®þ>ó�ô;úIõ�þ�ó,ò��Jþ�î3�;ó�þ�ó,òüöJó,ò��kömþ>û.- $ ñ ð,\Jþ,\kò,î ò�óC�"�;��¨|�"©��urur;�}ð�îeª��Cð"���"�

��ªC�!���U£�w��Jµ>�>{;��¸&('{µvy¤u�F���¼vyx�qKw�vyxzp|{op"� wsr8�yp|�uw"�8x�~zx�v��µ�8�>{8��xzv¹���dtu{u�6vyx�p"{=w�{}��vy¤8�FqspC���|� ºítûfûR]/Yþ>ó�ôB^�fó�þ>ó���8�ep|~l�u�e�C�ururE�E�>©|�|ð��}�>©eª�������¨"�e�C�
������ì��R����9't8�>�>{;�[¸ � p|qs��qs�6vy¤upC�8�(�dp"���>~�w"����x�Æ}�>w�vyxzp|{¿w"{u�¶w"{uw"~�����xz��p���q�tu~�vyxz�"w��yx�w�vy��p"�u���N��§

�"w�vyxzp"{u�>� º�xz{_KZò ÷Ió�ô�XLúIñUTgúkî�ú2������õ#"Wð>öJòüù õ�ð�û</Yþ>ó�ôfúIõ�þ>ó,ò��Jþ�î.�fó�þ>ó,òüöJó,ò��köLþ>û.- $ ñ ð,\Jþ,\kòüî òüóC�"�
�>¨|�|ªC�}r8r;�u�>�C�2�C�"¨eª@�

�>¨���½!�B��t8�yr8¤@��w"{}� � �   �8w��'¸ � n ïh½��NrOp|��x�vyp"����p"�N�¶w"�_¤uxz{u���E��w��y{8xz{u�V�8w�v_w��}w"���N�>� º=¥3�>�_¤;�
½L�>rE��� � �Nr8v��}n p|qsrut�v�� � �>xl� � {uxz�O�un(w"~zx��]p��y{ux�w��Oï»�y�Cx�{8�|�E��¨|¨�î8�

��©��!��� � p|í|��w>�¿w"{}�®ì8�;£��yx�{8�>xzrO�|�¢¸�ï�{��]p��yqKw�vyxzp|{¢¥(¤u�>p��y�Nvyxz�Kn ~ztu�¼vy�N�yxz{8�8� º �������4�;ñ þ>ûföIþ,��5ó,ò,ð>û;ö6ð�û $ þ>ó,óiúIñ|û�ítû�þ�î ��ö|ò�ö�þ>û1-Q/Yþ7�|ô òüû�ú0�|û;óiúkîüî ò ï
úIû.�|ú6���ep"~l����î8��{8p8���C�;rur;����ð����u��ª"©C�
��©|©|�C�

�@�|�!¥'����~�vyp"�Iv�w"{}�!½!��ì8��£����8����xz�|t8�>x��y���8p���¸   �'�N«��'�>t��_w"~@�'�6v�«(p��yí��]p��hn ~�t8�¼vy�N��§ � �Nvy�>�6vyx�p"{8§
w�{}�C§��;w"�O�>~zxz{u��� º4�������`�;ñ þ>ûföIþ,�kó,ò�ð>ûföNð>û)�múIù ñ þ�îN��úIóCSZð>ñUT�öy���|p|~l��¨C�3{8p8��ðC�;rurE���>©e�@�2�
�>©|�|ðC�3�>¨|¨>���

�"�C�   �]	 �>{�§iÿ�t8��� � ��ÿ'p"�y{E��ÿF�E¥'� � xz�>�"�>~zqKw"{8{;�;w"{u��a[�Ra w�ru{8x�íO�o¸ � tur8rOp"��vba��>�Nvyp��[n ~ztu�¼§
vy�6�yx�{8�8� ºA� ð�ùWñ|ûMþ>îdð ÷8/Yþ,�|ô
òüû�ú8cdú þ>ñIûfòüû ïd%túIökú þ>ñ&�|ô@�O�ep|~l�}�C�8rurE�;���|ð��u���|ªC�E��©|©��"�

�������[��¥(xz��¤��@�Äw�{}�X�F� � ~�p"{uxzq¶� ¸ � w�v_w�n ~ztu�¼vy�6�yx�{8�=�@���¶w��yíep���x�w�{ ½L�>~�w�·8w�vyxzp|{Çw"{u�Òvy¤8�
ï¹{8�dp"�yqKw�vyxzp"{)	 p�v�vy~z�>{u�>�_í����Nvy¤upC�U� º xz{�í�-OH�þ>û1�|úIö2òüû���úIù ñ þ�îZ�|û/÷�ð�ñIõ2þ>ó,ò�ð>û $ ñ ð��|úIöJöJòüû ï
�B�>öJóiúIõ�ö_� � �>{C�e�N��� ���8  �u��©|©|©C�}�ep"~l�;�>���}r8r;�8�"î|©��@�"îe�C�

��î8�'�¢��	h~Iw�v�v�� � � ´ xz���>qKw�{;��w"{u�K�
� � p"qKw"{@�@�
¸ � w�v_wVn ~ztu�¼vy�6�yx�{8��t8��x�{8��w���pC�8�N~ � �_w�{Ctu~�w��
�¶w��|{8�Nv�� ºe��úIùWñ þ�îZøoð�õ#"�ù ó�þ>ó,ò�ð�ûu�O�ep"~l�}¨C�u{8p8�;���8rur;�E�/�"©eð��}�/��î@�@����¨|¨|ªC�

�"ðC� � �dÿ'p��y{Äw"{}�   � � p�v�vy~�xz�>�E� ¸�¥(¤u�M���Nvy¤upC�Xp"�#9'tuw"{@vytuq n ~ztu�¼vy�N�yxz{8�8� º xz{[í�-OH�þ>û1�|úIöò�ûM�múIù ñ þ>î]�|û/÷�ð�ñIõ2þ>ó,ò�ð>û $ ñ ð��|úIö|öJòüû
ï_����öJóiúIõKöy�.ahw"{u�Np|tu�|�N���On(w�{}w"�uw��U�"©|©C�|�O�|p|~l�3�Nî8�}r8r;�
ª��|¨���ª|ª����


