
��������	�
�������� ������� ������	�������������������
����� �!�#"$���%�
&������� �'�(��� �
������*)
�*�+���
� �, � �����(�-".��� ���/�����&� �%� ���� ��*�������/���0+���
1�2�354�687:9
;=<=>@?BADCDEBFBG�HI657.J*K�LNM@OQP@?ILR?QC&EIST7.UVJWGXUZY[9
;#>=\:]?_^�EW`�68aZbB7$3@cdMR>#A$M#e#?ILN^

Cgf#GXHQh�UZGDijh�68UV7kYRl monpiVUjh�qIb�2_np6sr�tI7
Y_7
3ulwvk`yx/z|{.}BEIG~4�7.J�tI7k�TY_h�tWGXUZY�S�7$3865J[zT�B{$}&�&�:�=h�tI38h�tWnp7
^����o��1�z��k���p1�z|{.�BEIG~4�7.J�tB7k�TY_h�tBG�UjY[S�7$3865J'z��I{.}&�&�:�=h�tI38h�tBnV7

�~�B���N�X�����I���&�I�B�����B�������X�Q�& �¡@��¢���£���¤¥£_���N�X��¦��§���I�B¨~©B���I�����_�D�T�p�X�Q�& $¡=��¢���£&�
�I�&��¦B�&��ªT���I����«I���B¨~¦_�B�¬��£���¤
¡=��¨�©B�_���§¢I���N����ª��&�I�B¨.¦B�I���£&�

®°¯±�²�³¬´ ¯±+µ·¶#¸ ¹�ºX»§¼V½�¾&¼�¿Z¼j½ÁÀ$Â�½�ÃÄ¿ZÅÄ¼[¼ZÆ§½¥¾I¸ Ã5¾�¼ZÇD½�ÃwÈ�¼jÂÁÅÉ¼jÆÁÊ
ÃÄ¿jÂ�¹gËXÃÉº�ÂpÀ$½�ÃÄ¹�Ç&ÆÌÆ�Í&º�ÃÄ¼ZÆÌÎ�À$ÂÁÍ�Ç	Æ�Àg½�¼ZÅÄÅÄÃÄ½�¼ ÏÀ�Î�À$Â�½�ÃwÂ¥¾B¸ Í�ÇÐ¿Z¹.Í�Î&ÅÉ¼�¾I¸ ÃÄÊÑÀ$Ò�¼ZÆÆ§½�Ó¼jÂ�Ó¼Z¹.Æ�¿Z¹�Î&Ã5ÔDÍ&¼ZÆ�¾�À$Ç�ÆÌÅÉ¼jÆ�ÔXÍ&¼ZÅÄÅÄ¼ZÆ¥Æ�¼'¿j¹�Êkº&ÃÄÇ�¼ZÇD½:ÅÄ¼ZÆ¥¼jÕI¼j½�ÆÁ¾&ÍÐÂ�¼ZÅÄÃÄ¼jÖk¾B¸ Í�Ç�Î�ÀZ×�Æ�À.Ò.¼[¼V½¥¿Z¼ZÍ�Ø�¾&¼jÆÁËXÃÄº&ÂpÀ$½�ÃÄ¹.Ç�Æ�¾�¼�ÅÉÀyÎ�ÅÉÀ$½�¼VÙÚÖ8¹.Â�Ê
¼�Ûd¶W¼ZÆÂ�Ó¼ZÆ�Í�Åw½pÀg½�ÆÔDÍ�¼�Ç�¹.Í�Æ¬Î�Â�Ó¼ZÆ�¼ZÇD½�¹�Ç&ÆZÜXÔDÍ�Ã&Í&½�ÃÄÅÄÃÉÆ�¼jÇX½dÔXÍ&¼ZÅÉÔDÍ�¼ZÆ#¿Z¹�Ç&¿Z¼ZÎ�½�Æ¾&¼�ÒQÓ¼j¹�ÊyÓ¼j½�Â�ÃÄ¼T¾&¼ZÆ=Æ�Í&Â�ÖÝÀ$¿Z¼ZÆZÜ�Î_¼jÂ�Ê
¼j½�½�¼jÇX½=¾�¼�Â�¼Z¿j¹�Ç�Æ§½�Ãw½�Í&¼jÂÅÄ¼ZÆË.À$Â�ÃÉÀg½�ÃÉ¹.Ç�Æ¾B¸ À$½�½�Ãw½�Í�¾&¼�ÞsÂ�¹.Í�ÅÄÃÄÆZÜ&½pÀ$Ç�Ò~À$Ò�¼|¼j½�ÅÉÀ.¿j¼j½Vßd¾&¼�ÊÑÀ$Ç�ÃÝÏ¼jÂ�¼àÔDÍ�À$ÇD½�ÃÄ½pÀg½�ÃÄË~¼�Û�á�¼ZÆ�¿Z¹.Ê
Î�À$ÂpÀ$ÃÄÆ�¹�Ç�Æ�ÀâË~¼Z¿�ÅÉ¼jÆ�Ê�Ó¼V½�ã�¹X¾&¼jÆ½�ÂpÀ�¾&Ãw½�ÃÄ¹�Ç&Ç�¼ZÅÄÅÄ¼ZÆ�Æ�¹�ÇD½:Ó¼ZÒ�À.ÅÄ¼ZÊ
¼ZÇD½Î&ÂXÓ¼ZÆ�¼jÇX½XÓ¼j¼ZÆZÛ
ä�å ².æ$çDèIé�æ�µëêuÇÁ½�ã&ÃÉÆTÎ�À$Î_¼jÂâÜ�ì¼|ÃÉ¾&¼jÇX½�ÃwÖ5×¥½�ã�¼|Ê
ÃÄ¿jÂ�¹gËXÃÉº�ÂpÀ$½�ÃÄ¹�Ç&ÆT¹$Ö=ÀÑÆ�Àg½�¼ZÅÄÅÄÃÄ½�¼oÖ8Â�¹.ÊíÀ
Æ§½�¼jÂ�¼Z¹.Æ�¿Z¹�Î&ÃÄ¿k¿Z¹.Í�Î�ÅÄ¼oÃÄÇ¥ì�ã�ÃÄ¿Vã�ÀgÂ�¼%¿j¹�Êkº&ÃÄÇ�¼â¾Ì½�ã&¼½�¼jÂ�ÂpÀ.ÃÄÇ:¾&¼V½pÀ.ÃÄÅÄÆdÀ.Ç�¾k½�ã�¼�ËXÃÉº�ÂpÀ$½�ÃÄ¹�Ç&ÆZÛ#îã�¼�Â�¼ZÆ�Í�Åw½�ÆÎ�Â�¼ZÆ�¼ZÇD½�¼â¾�Í&Æ�¼TÆ�¹.Ê
¼�¿j¹�Ç�¿j¼ZÎ&½�Æ=¹.ÖWÆ�Í&Â�ÖÝÀ$¿Z¼�Ò.¼Z¹�Ê
¼V½�Â�×DÜDÀ.Ç�¾ÑÀ.ÅÄÅÄ¹gì	Í�Æ=½�¹àÂ�¼ZÆ§½pÀ$Í&Â�¼TÀ$½�½�Ãw½�Í�¾�¼Ë�ÀgÂ�ÃÉÀ$½�ÃÄ¹�Ç&ÆoÞsÂ�¹.ÅÄÅïÜ�Î�Ãw½�¿pã¥À.Ç�¾Áã�¼ZÀ�¾&ÃÄÇ&ÒDß¬ÃÄÇ�À�ÔDÍ�À$ÇD½�ÃÄ½pÀâË~¼�ÊÑÀ.Ç�Ç&¼jÂâÛ#ð¬¹.Ê
Î�À$Â�ÃÄÆ�¹.Ç�Ædì�Ãw½�ãÁ½�ÂpÀ�¾�ÃÄ½�ÃÄ¹.Ç�Ç�À$ÅQÊ
¼j½�ã&¹X¾&Æ�ÀgÂ�¼|À.ÅÄÆ�¹
¿âÀ$Â�Â�ÃÄ¼â¾Ì¹�ÇWÛ

ñ ò ógôàõdö%÷[ó.ø*õdùkúógöÁû*ü�ýþôàöÌÿ������|ü ü@ú���|õ���|ö��
ü¬ôàö	��ó�
�ÿ��|ü���ú����|ôàù��gù��	�|ü

f�l h�HBnV7$Uj4DGDij65h&Jyn�i��7$U��7$h�nVa$h�qI6sr�tI7�qW7.U��¥7$i�Y_7ÁUj7.npiV65iVtI7.U%387ÌUj7gz
38657��ÑYRl tBJ°qBG~2_nVG���7��G	qBG�Upij65U'Y_t��ïtBnV65h&JIJI7��¥7.J&i'YRl tBJ agh&tIqI387
YRl 6��¥G���7�noqI3sGXJB7.n��É{�� �Rf@7¥agh&tIqI387ÌYRl 6��¥G���7�no7�n�i
G�a.r&tB68n!�G�qWGXUVz
ij65U
Y_7¥Y_7$t�"�GXJ��&357�n%YI7Ì4�6sn#�7.7ÌY_6%$&�7$Uj7$J�ijn'�#�T7ÁaZbWGXJ��&7��¥7$J�ikYIt
qQh�68J�ikYRl h�HBnV7$Uj4DGDij65h&J�qIUVhD4&h_r&tB7
tIJ�Y(�7.a$G�38G���7ÑG�qIqBGXUj7$J�i%YI7:3sG
qQh&nV6Éij65h&JÐYRl tBJÐh�H#)�7$i:qBGXU:UjG�qIqWh&Upi:G�tÐnp2_npi'�7'�Á7�YI7�U��7��*�7$Uj7$JWag7
Y_7%3 l 6��¥G���7&E&7$i�qQ7$U+�¥7gi�Y@l 7�"�ijUjG�65Uj7o387.n�agh�h&UjY_h&JIJ,�7.7.n�a.GXUViVh-��UZGDz
qIbB68r�tI7�n,.�E�/ 7gi10�Y_7�n�qWh&65J�iZn|GXt*nph&32�3 G�JBn�387Ñagh�J�ij74"�iV7ÑY_7
3ul h�HBnV7$Uj4DGDiV68h�J'Y_7
3sGÁ�=7$UjUj7kqWGXU|njGDiV7.3Éz386Éij7�E�3ul5�7$iVtBYI7kY_7�n�6���G6�&7.n�G�a$r�tI6snV7.nT7$J[npi��7$U��7$h�nVa$h�qI687|Y_7���G�JBY_7�E
G~4DGXJ�i�Y_7:Uj7.a$h�JBnpiVUjtI68UV7Ñ3sG�iVUjh�6snp62�7��¥7:YI6%�¥7$JWnp68h�J7�G[qBG�Upij65U�Y_7.n
Y_7.t#"Ð6%��G���7.n.Er&tB7[ag7.35387.npz�ag6�nph&657.J&i¥agh&UVUj6%�8�7$7�n
Y_7.nÌqQ7$UViVtIUjHBGDz
ij65h&JBnþYRl GDiViV65iVtBYI7:9ïUjh�tB356sn$EoijG�J��&G���7Ð7gi 38G&ag7$i<;�3864�7$7�nyGXt#"�4�6Éz
HIUZGDij65h&JBn�Y_7�3sG qI3sGDij7gz �ïh�U+�Á7-�o��J�7�$Q7$i.Eo387�njGDij7$383565iV7�Gëij7$J_z
YIG�JBag7!�G:nV7%Y(�7$qQh�68J&ij7$U�nph&tBn�3ul G&aâij65h&J�Y_7%a$h�tIqB357�n�qIUjh_Y_tI65ijnTqBGXU
3ul 7.J�4�68Ujh�JIJI7'�¥7$J�ioh�tþ7$JþnVh�JþnV7$68J=9ÚqBGXU%357	�Áh&tI4�7'�¥7$J�ikYRl tIJI7
qI6 �7�ag7>�7�7�a$GXJB68r�tI7�qWGXUÁ74"_7��¥qI387*;4�1�6àa$7[Y(�7.qWh&65J�iZG6��7�J@l GþqBG�n
Y_7[agh�JWn#�7�r�tI7$JBa$7�nptIUÌ38G'ijUjG6)�7.agiVh�68Uj7�E@7.JÐUV7.4~G�JBaZbI7�683TJB7�qW7.Upz�¥7gikqBG�n%GXtynV2_n�i'�7��¥7
h�qIiV6sr&tB7:Y_7:Uj7.npiV7.U|qQh�68J&i��7Ñ4&7$UZnà38G>?$h�JB7
G�t'nVh�3@Y_h&J�i�h&J*4�7$tIi�h&H_iV7.JI68Uà3 l 6%��G���7��
xh�tIU���G�65J�iV7.JI68UÑtIJÐqQh�68J&iZG6�&7�qBGXU��ÚGX65i:7gi@�7$4�6Éij7$UÑ3ul 74$N7giÌY_7A A HQh�t��8�7CB B�nptBU
357�n�6%��G6�&7.n.ERtIJÐagh&J&ijUEDh&357¥Y_7�3ul h&UV687$J�iZGDiV68h�J GXJ_z�&tI38G�65Uj7¥7.npiÌG�njnVtIU��7Ì7.J qQ7$U+��GXJI7.JBag7F�G*HWh&UjY qBG�UÑtIJI7�HQh�tWag387

YRl G�njnV7$Uj4�6snjnp7'�Á7.J�i'�R�#h&t_iV7��ïh�6sn$E#qWh&tIU:Y_7�n
UjG�68nVh�JWnkiV7.aZbBJI68r�tI7�n$E
a$7Ñagh�J�ijUEDh&357kJI7
qQ7$U+�Á7$i|qBG�noYRl G&nVnVtIUj7$U�tIJI7
HQh�JBJI7Ñagh&UVUj7.agiV68h�J
Y_7�nÑY(�7�n�iZGXHI683868njGDij65h&JBn
YIGXJWnÑ3sG��&G6�!�¥7��G�5{$zj{����IHJ?��d�T7$38357�n�z�ag6
4&h�J�i[Y_h&JBa�nV7þUG�7.qW7.Uja$t_iV7.U�nptBU[387.n[6%��G���7.n[7gi*Y_h�684�7.J�iK�ÚGX68Uj7
3ul h&H#)�7gi|YRl tIJ'iVUZGX65iV7'�¥7$J�ioGXt*nph&32�3 G�JBn|387Ìa.G�n%YRl tBJþagh&tIqI387ÌYRl 6%��G���7.n%n�i��7$UG�7.h&njagh�qB68r�tI7�n$E_aZbBGXz
a$tIJI7�Y_7�n#Y_7.t#"
6%��G���7.n#agt��ÌtI357�357�n#7�$Q7$ijn#YItBn=G�t
qBG~2_nVG���7dG~4�7�a

a$7$t#"ëqIUVhD4&h_r&t,�7.nÌqBGXU�387.n�4~G�UV6sGDij65h&JBn�YRl GDiViV65iVtBY_7-� 3 7��ID7��¥7&E
3ul 68J�iV7.Upz�agh&UVU��7$3sGDij65h&JoY_7�n@Y_7$t�"k6���G6��7�nRY_tÑagh&tIqI387J9ÚG�qIqW7.34�7$7,LNM!O6PQSRUT�R�T,VR*W OYX%O Q-R4Z ;âE_r�tI6IUj7$qIUG�7�np7.J&ij7�357�n A A Y(�7��ÚGXt_iZn[B BBY_7onVtIqQ7$UjqWh�z
nV6Éij65h&J'YI7.n|Y_7.t#"�6���G6��7�n��G¥GXqIqBG�UV687$U�E�agh�J�ij657.J&i|YRl tIJI7
qWGXUVi�387.n
Y(�7.a$G�38G���7�nUV7.38GXiV6%�Ún�Y_tBn�GXt�"Á4DGXUj6sGDiV68h�JWn�YRl GDiViV65iVtBY_7&E&7$i�YRl GXtIiVUj7
qBG�Upi�ag7.t#"�6snVnVtBn¥Y_tëUV7.356874�o7$i�3564�7.nÁGXt/qIUj65JBa$65qQ7�Y_7*38G�4�68nV68h�J
npi��7.U��7$h&njagh&qI6sr&tB7��
�|h&tBn�GX3835h&JBnÌt_iV68356snV7$U�ag7�n¥Y\�7.a.GX3sG6�&7.nÑqQh�tBU�a$GXUZG�agi��7.UV6snV7$UÑ7$i

nVtIqIqIUj6��Á7.Ud357�n65UjU��7��&tI38G�UV65i��7.nR68J�iVUjh�YItI6Éij7.ndqWGXU357�n]�¥68a$UVh�zu4�68HIUjGXz
ij65h&JBn%YItþnVGXiV7.35386Éij7�EQ7gi
GX68JBnV6=n#�7$qBG�UV7.U|387.n%65J#�ïh&U���GXiV68h�JBnoU��7.7$38357�n
3864�7$7.n�G�t[qBG~2_njG6�&7%Y_7Ña$7$38357�n�qIUVhD4&7$JBG�J�i�Y_7�n,�Á6sagUjhXz§4�65HBUjGXiV68h�JBn'�
f#7 A A JI7giViVhD2�G6��7\B B%YI7y3 l 6��¥G���7yY_7�Y\�7.a.GX3sG6�&7.nÁUV7.qIU��7.nV7$J�iV7*tIJB7�7$ijG�qW7'7.njnp7.J�iV687$38357*qQh�tIU¥3ul h&q(�7$UZGDij65h&J_^BJBG�357*Y_7*Uj7.Y_Uj7.njnp7'�¥7$J�i9Ú74"�iVUZG�agiV68h�J*Y_7.nàa$h�h&UjYIh�JIJ,�7$7.n�a$G�Upijh��&UjG�qIbI6sr&tB7.n�� 3 ;`�a JI7�Y_7.n=qIUj65JWag68qBGX387.n=Y_6cb�a$tI3Éi��7.n#qWh&tIU#UG�7�GX3868nV7$U@a$7gipij7Tn#�7$qWGXUZGDz
ij65h&J qBUVhD4�687$J�i�YItd�ÚG�6Éi:r�tI7�3sG*agh&UVU��7$3sGDij65h&JyJI7¥qQ7$t_i>D7$iVUj7�npt#�Ýz^WnjG6�!�¥7$J�i|qIUG�7�ag6snp7�qQh�tIU|h&H_iV7.JI68Uà357�noY(�7�a$G�38G���7.nT74"IG&aâijn|7$J�iVUj7
387.nTY_7$t#"¥6��¥G���7�n$ED7$i�357�n�7.UVUj7$tIUZn68JIb,�7.UV7.J&ij7.nJ�G
a$7$38357$z§a$6WY_h&654&7$J�i
G�tBnVnV6eD7$iVUj7
qIUj68nV7.nà7.Jyagh-�ÁqIiV7Ñ38h�UZn|Y_7�nàiVUZGX65iV7'�¥7$J�ijn	� f*�g�W�oh�tBn
G~4&h�JBn
Y_h&JBa¥tIJ�qBUVh&HI32�7��¥7��G'iVUjh�6sn
74$N7giZn:nV6%�ÌtI3ÉiZGXJ,�7.nih#3ul GDipij6Éz
ijtBY_7�E�357àUj7$38657��W7$i�357àHIUjtI65i�Y_7�38G
a$h�UjU��7$3sGDiV68h�Jj� 3 GXJBn�a$7gi�G�Upij68a$357&EJIh&tBnTJIh�tBn�65J�i��7$Uj7.njnph&JBn&�G
3ul5�7giZGXqQ7|qIU��7$386%�¥68JBGX68Uj7|r&tB6Qa$h�JBnV68npiV7��G
n#�7$qWGXUj7$U�3ul GDipij6ÉijtBY_7
7$i�387�UV7.356874�5�If=G:qBUV6snp7�7.J'a$h��¥q_iV7
Y_t'HIUjtI65i
Y_7Ña$h�UjU��7$3sGDiV68h�J�nV7$UZGÁ3 lk�7$ijGXqQ7
nptB654DGXJ�ij7��
l m û*ù��`n[ü[�o��|ü�ó�p�ù��q�|ür��s���|ôàù��gù��	�|ü

3 G�JBn[tIJt�¥h_Y_7�Y@l G&a$r�tI6snp65iV68h�J�uiv Z�w Pkx�y�z'z6M{9Úa$G&n[1_x�vk��}
qBG�UÑ74"_7'�ÁqB3578h=tIJI7�HBG�UV7$ipiV7�YI7�Y(�7$iV7.agiV7.tIUjn�HWGX3sG~2&GXJ�i�357�nVh�3N;âE
qQh�tIU¬GXJBG�352_nV7$UR387.n#6%��G6�&7.n@YI7�Y(�7�a$GX3sG6�&7.n89 r&tB6&nVh�J�i=Y_7�n#aZbBG��ÁqWn
Y_7à4&7.agiV7$tBUjn¬z#4&h�68U�F¬6%�|�I{*;gEXh�J¥np7àUZG6���7.JI7TiVUZG�Y_65iV68h�JIJB7$38357'�Á7.J�i�GàtBJÑnp6���JBG�3�tIJB68Y_6��¥7$JBnV68h�JIJI7.3&Y_h&J�i#357�nU�7.34�7��¥7$J�ijnRnVh�J�i=YI7.n@4&7.agz
ij7$tIUZn}�G�Y_7.t#"þagh-�ÁqQh&njGXJ�ij7.n'�R�TbBG&r�tI7_�7.34�7��¥7$J�i%Uj7$qBU��7�np7.J�iV7
3sG



�¥hD2�7.JIJI7�YRl tIJI7T356���JB7�Y_7�3sG~��GDijUV6sag7TY_7TY(�7.a$G�38G���7�n$EZ7gi¬357�n#Y_7.t#"
a$h��¥qWh�nVG�J�iV7.nonph&J&ikh�UViVbIh-��h&JBGX387.n'�If@7�n%a$h��¥qWh�nVG�J�iV7.noYIGXJBn%3sG
Y_68Uj7.aâij65h&JÐY_tÐY\�7$qB38G&ag7��¥7.J&i:YIt	njGDij7$383565iV7d9ÚnV6%�&JBGX3�nja$G�38G�65Uj7�Y_6ÉiW zYX�zY�G� R M}zY� R �G� R ;�Y_h�JIJB7$J�i[Y_7�n�65J��ïh�U+�¥GXiV68h�JBn�nptIU�357�iZGXJ_z��G6��7-�=�T7$38357�n
YIGXJWn
38G�YI65Uj7.agiV68h�JÐY_7�3sG*HBGXUj7giViV7�YRl G�a.r&tB68nV6Éij65h&J9 np6���JBG�3�nVa.GX3sGX68UV7¥Y_65i>X�L Q � R M!z6� R �|� R ;�Y_h�JIJB7$J�i:Y_7.n�68J#�ïh&U���GDz
ij65h&JBn%nVtIU%357ÌUVh&tI356sn'�|�&tBnVr�t@lN�G�qIUG�7�np7.J&i�EB3ul 6sY_7.J&ij6c^Qa$GDij65h&JþY_7Áag7.n
4�68HIUjGXiV68h�JBn��7giZGX65i�74$N7.agiVt,�7.7otIJB68r�tI7'�Á7.J�iU�GÑqWGXUViV68UTY_7kag7onV6%�&JBGX3
4&7.aâijh�Uj657.3	� �E�g���=h�tIiV74�ïh&68n.E�ag7giViV7	GXJBG�352_nV7yJI7 qW7.U��¥7$i'qBG&n�Y_7
n#�7$qWGXUj7$U�3 l 65J��BtI7$JWag7ÑY_7�3sG¥4�68HIUZGDij65h&J[Y_7Ña$7$38357
Y_t*qBG~2_njG6��7-�

200 400 600

1000

2000

3000

4000

5000

6000

200 400 600

1000

2000

3000

4000

5000

6000

�,� \\��{�h 3 �7�a$GX3sG6�&7.n¥7.J+356���JI779��G_��GXtBaZbI7E;Á7gi�7.J°agh&35h&JIJI7=9+�G
Y_Ujh�65iV7E;'h�H_ij7$J�tBn=�G qWGXUViV68UþYRl tIJ agh&tIqI387�n�i��7$U��7$h�nVa$h�qI6sr�tI7þh��t
387.n|YI7$t#"*6%��G���7.noY_tþagh&tIqI387ÑnptBHI68njnV7$J�i|iVUjh�6snà4�68HIUjGXiV68h�JBn|JIh�J_z
npijGXiV68h�JIJBG�65Uj7.ndnV6��:tI34�7$7�n~�G�qBGXUViV68U�YRl tIJ�`�h_Y��7.357à�ot��=�7$Uj68r�tI7àY_7
�=7$UjUjG�65J[U��7$7$389Ú4�tB7ÑY_7Ñ`yGXUZnV7$6835387*;4�
xh�tIU
n.l G6$QUZGXJWaZbI65U
Y_7�n�356��¥6ÉiZGDij65h&JBn
3864�7.7.n>�G'3ul b�2�qWh�iVb��7.nV7ÁY_7

n#�7$qWGXUZGXHI683565i��7�Y_7.nqBb(�7$JBh��I�7$JB7.n¬Y_7,�Á6sagUjhXz§4�65HBUjGXiV68h�JBn.E.7$i��7$4�65iV7.U
G�65JBnV6@r�tI7
387.n|a$h�J�iVUj65HBt_iV68h�JBnàYI7.nà4DGXUj6sGDiV68h�JWn�Y@l GXipiV65iVtWY_7Ñ7gioYItUj7$38657��kJB7ynp7��=�7$3sGXJG��7$J�i�YIG�JBn¥357�n�nV6%�&JBGXt#"7�ÁhD2&7$JIJ,�7.n.EJIh�tBn
qIUjh�qQh&nVh�JWnRtIJI7�G�qIqIUjh_aZbI7e��38h�HWGX387dHI6Éz�Y_6��¥7$JBnV65h&JIJI7.35387�����J�iVUZGDz
4DGX683838G�J&i
Y_68UV7�aâij7��¥7$J�iÑnptBU
357�n
aZbBG6�¥qBn�Y_7¥4�7�aâij7$tIUZn$ENh&J�qQ7$t_i
G6b¥JB7$U¬38G%a$GXUZG�agi��7.UV6snjGDiV68h�J�Y_7�n[�¥6sagUjhXz§4�65HIUZGDij65h&JBn.E.r�tI6�qW7.tI4�7.J&i
G�35h&Ujn&D7gijUV7�6sY_7$J�ij6c^~�7$7.nàYI7���G�JI62�7$Uj7kr�tBG�J&ij6ÉiZGDij654&7��
f@7�nÑ6��¥G���7�nÑqIU��7.nV7$J�i��7$7�n
agh�UjUj7.nVqWh&JBY_7$J�iI�GytIJ=�¥h_Y��7.357�YI2&z

JBG��¥68r�tI7,�ïh&tIUVJB6BqBG�Ud357k���%�T1i��f@7�nd6%��G���7.n�Y_7|Y(�7�a$GX3sG6�&7.n¬t_ij6Éz
3868n��7.7.nRqQh�tIU¬ag7$ipiV7}�7gijtBY_7�a$h�UjUV7�npqQh�JWY_7$J�i\�GoYI7.n T,VR'W O6X%O QSR`Z~� y�OYL Z Ea�l 7�n�iVz`�GXz§Y_68Uj7�r�t@l 7$38357�nJ@l h�J�idqBG�nq�7$i��7�a$G�38a$tI34�7$7.n¬qBG�Udagh�UjU��7$3sGDij65h&J��
�oh�tBn¬UZGXqIqQ7$38h�JBnr�t@l 653_JB7�n.l G6��65iqBG�n6sag6IYRl GXJWGX382�nV7$U¬3ul 68J#�BtI7.JBag7
Y_t�HBUVtI65i�YI7oagh&UVU��7$3sGDij65h&J@EY��GX6sn�YRl 6sY_7$J�iV6%^B7.U�387.n�qQ7$UViVtBUVHBGXiV68h�JBn
nVtIU�387.n�6%��G6�&7.n�YI7þY(�7�a$GX3sG6�&7.n¥4�68HIU��7$7.n.Ed7gi'Y_7þagh-�¥qBGXUj7$U�387.n
U��7.nVtI35ijGXijndh&H_iV7.J�tWnTG~4&7.aà387.nT4�65HIUZGDij65h&JBn�r�tI6RG~4DGX687$J�i}�7gi��7|65J�ijUVh�zY_tB6Éij7.n'�
� ����%ûÁúó4�yôàùkúógöÁû�yÿ ú¬ùÑû��Ìù��q�
�|h&tBn�qIUVh&qWh�nph&JBn.E&tIJB71�7�7$iVbIh_Y_71�ïh�JBY(�7$7�nptBUT387.nULN� � O6y`L�OY�G� ZT-R Xk� LNM!O Q-R ����3àn.l G���65iÁY_7[qIUV7.JBY_Uj7�7.J/agh-�¥q_iV7[357��ÚGX65i¥r�tI7[357

iZGXJ���G6��7*agh&JBnV7$Uj4�7$UZGyqB38GXiV7�tIJI7þqWh&Upij65h&J/qI3sGDij7yY_t+qBG~2_njG6��7-�
�oh�tBn'Uj7.aZbI7.UjaZbIh&JBn'Y_h�JBa	nVtIU*tIJI7Ð386%�&JI7�9ÚYIG�JBn'357�n�agh-�ÁqQhXz
njGXJ�iV7�nÑ7.J/agh&35h&JIJI7'Y_7.n¥Y(�7�a$G�38G���7.n<;k387.nÌqWh&Upij65h&JBnÌYI7[3ul 6���G6�&7

Y_7�Y(�7.a.GX3sG6��7�n�r&tB6�UV7�n�ij7$J�iÑ68J�4DG�UV6sGXJ�iV7�n!9ÚaXl 7.npi��G�Y_68UV7�qB38GXiV7.n<;`�
x�tI68n=JIh&tBn=Y(�7gij7$U+�Á68JIh&JBn#3ul 65J�iV7.UjnV7.agiV68h�JÑY_7�ag7�n#38687$t#":G~4&7.a�a$7$t#"
r�tI6RUj7.npiV7.J&iI�7'�&G�357'�Á7.J�iT68J�4DG�UV6sGXJ�ijn�YIG�JBn�3sGÌ386���JI7�nptB654DGXJ�ij7kh&t
qIUG�7�ai�7�Y_7$J�iV7�9Ú4�h&65UÁF=6��G�]f�;4�¬��J�agh&JBnp6sY(�7.UjG�J�i:r&tB7�3sGyY_6sn�iZGXJBa$7
7.J&ijUV7%ag7.n�35687$t�"�9+�GÑ3ul G~4DGXJWag7��¥7.J&i�YIt�nVGXiV7.35386Éij7|qIU'�7.n<;¬J@l 7.npi�Y_tB7r�t@l GXtÐiZGXJ���G6�&7�E#7$iÁJBh�J�qBG&nÌG�t�qBG~2_njG6��7�qBtI68njr�t@l 653�7.npi¥njGXJWn
Uj7$38657���EW3sG>�7�7�Y_6sGXJI7:YI7.nkY\�7$qB38G&ag7��¥7.J&iZn|Y_7Áag7.n1?$h&JI7.n%Y_h�JBJI7$UZG
G�35h&Ujn=38Gk4DGX387$tBUYIt:iZGXJ���G6��7��G%tIJÌ68JBnpijG�J&i�Y_h&JIJ,�7-�D��JÁU��7.q,�7$ijGXJ�i
387oqIUjh_ag7�nVnVtBndqQh�tIU�iVh&t_iV7�n�387.n�356���JI7�n$E&h�J�h&H_iV687$J�i�G�35h&Ujn�357àiZGXJ_z��G6��7kqQh�tIUàijh�t_ij7�38G�Y_tBU��7.7kYI7
3 l h�HBnV7$Uj4DGDij65h&J��

100 200 300 400 500 600
−20

−18

−16

−14

−12

−10

−8

717

�,� \\�ef#hj�|7$qIU��7.nV7$J�iZGDiV68h�J Y_7�3sG���{E���7��¥7Á356���JB7�Y_7.n:Y\�7.a.GX3sG6�&7.n
7.Jëa$h�38h�JIJI7-�¬`þG6��7.J�ijG,hdnptBUÁ3ul 6%��G6�&7�JIh&J/4�68HIU��7$7-�=S�357.t�h�nptBU
3ul 6���G6�&7/4�68HIU��7$7���f@7�n@?$h&JI7.n�7$JíUVh&t���7/65JWY_68r�tI7.J�i�357�n�38687$t#"
h��t 3sG*Y(�7.UV684C�7$7Á7.npi
J�tB35387�nptBU:GXtF�¥h�68JBnq�[qWh&65J�iZnÑagh&JBn#�7.agtIiV6%�Ún9ÚqBG~2_nVG���7
qI3sGDi`;`�Nf@h�UZnjr&t#l h&J'UG�7.q��7gij7
357:qIUVh_a$7.njnptBn%nptBUo3sG�356���JB7
nVtI684~G�J�iV7�EÁh�J Uj7$q��7$Uj7+357�n�38657.t#" Y_7.n=?$h&JI7.n�UV7�n�i��7$7�nÐqI3sGDiV7�n����b,�7$h�Uj6sr&tB7��¥7$J�i.E�38GÑYI68npijG�JBag7|7.J�iVUj7oY_7$t�"¥386���JI7�n$E�a$GX3sagtB34�7.7|nptBU
tIJB7�?.h�JI7�qB38GXiV7�E7�n�iÁ38G��ID7��¥7�r�tI7$38387[r�tI7*nph&6ÉiÁ38G�?.h�JI7-�¬��J
qIUZGDij68r�tI7&EWa$7$3sG¥J@l 7�n�i%qBG�no357:a.G�n.EI7$JþUjG�68nVh�J*YRl 74$N7gijn%U��7.nV68YItI7$3sn
Y_7kUj7$38657�����3sGq�7�7�Y_6sGXJI7kY_7ka$7.n�4DGX387$tIUZnT7.npi�tIJ[HWh&J�7�n�ij6%��GDij7$tIU
Y_t'iZGXJ���G6��7-�

1000 2000 3000 4000 5000 6000
−4

−2

0

2

4

1000 2000 3000 4000 5000 6000
−5

0

5

1000 2000 3000 4000 5000 6000
−4

−2

0

2

4

�,� \\�R��hW��Y_7$J�iV6%^Wa.GDiV68h�JyYIt�ijG�J��&G���7��W��J�bBG�t_i�hBiZGXJ���G6�&7kUG�7.7$3 �
motd�¥6835687$t�hNiZGXJ���G6��7:UV7�agh�JWn�ijUVtI65i�qBGXUk38G��=�7gijbIh_Y_7¥Y_7.nk68J�4DGXz
Uj68G�J�ijn�9Ú38G¥qIbWG�nV7ÑG=�7gi��7�UV7�a$GX3��7.7*;`�I��J*HBG�n�hQagh-�ÁqWGXUZGX6snph&J[G~4�7�a
3sG¥agh�38h�JBJI7U�ÁhD2&7$JIJB7%ijUjG&Y_65iV68h�JIJI7.35387��¥7.J&iàt_ij65386sn#�7.7��3 G�JBnoa$7
qIUjh�a$7.njnptWn$E_3sG¥qIbBG&np7ÑY_7:38G¥4�68HIUjGXiV68h�J'7.npioqQ7$UZY_tI7�E��GX6snT7.npi\�ÚG&ag68357'�Á7.J�iTUj7giVUjh�tB4C�7$7àqBG�U�a$h��¥qBGXUZGX6snVh�J�G~4�7�aà38GÌagh�z
38h�JIJB7��ÁhD2&7$JIJB7*YI7�3 l 6%��G���7�Y_7yY(�7�a$G�38G���7.n'�f@7.n�G6�¥qI386ÉijtBY_7.n



U��7$7.35387.n¬JI7|nVh�J�idqBG&nUV7�n�iZGXtIU��7$7�n#7.J¥UjG�68nVh�J¥Y_t�a$G�UjG&aâi'�7$Uj7�Uj7$3sGDiV6%�
Y_7|a$7giViV7|6sY_7$J�ij6c^Wa.GDij65h&J��&�=h�t_ij74�ïh&68n.EX387àUjG�qIqWh&Upi�YI7|38G�4DG�UV6sGXJBa$7
Y_7à3sG
agh&35h&JIJI7~�¥hD2�7.JIJI7|G~4&7.a�ag7.35tI6WY_t¥ijG�J��&G���7�UV7�n�iZGXtIUG�7�qW7.Upz�¥7giViVUZG�tIJ UV7�a$GX3sG6�&7yagh&UVUj7.agi�Y_7�3ul G6�¥qI386ÉijtBY_779Ú4�h&65U'F=6��&n'���
7$i&�-;`�
� ����%ûÁúó4�yôàùkúógöÁû�yÿ�õdöÌÿ��.ógü
�|h&tBn�qIUjh�qQh&nVh�JWn�qQh�tIUT357kUVh&tI3868n�tIJI7&�7�7$iVbIh_Y_7oqW7.U��¥7giVijG�J&i

YRl GXJWGX382�nV7$U=357�n#4DG�UV6sGDij65h&JBn=YI7T3sG A A UZG6�¥qQ7\B B_G�t_iVh&tIU¬Y@l tIJB7TqQh&nV6Ézij65h&J��¥hD2�7$JBJI7�Eg7$i¬a$7$3sG|386%�&JI7�qBG�U#386%�&JI719 YIGXJBn#357�n=a$h��¥qQh&njGXJ�iV7�n
7.J�356���JB7%Y_7�n�Y(�7.a.GX3sG6��7�n+;4���T7%r�t@l h�J[GXqIqQ7$38357 A A UZG6�¥qW7(B BN7.npiTtBJ
qI3sGXJ'68JBag3865J,�7kr�tI6@nV7
nptBqW7.UVqQh&nV7
GXt#"�a$h��¥qWh�nVG�J�iV7.n�Y_7�3ul 6���G6�&7
Y_7ÑY(�7.a.GX3sG6��7�n�YIG�JBnà3sG¥Y_65Uj7.agiV68h�J*Y_7
3sG¥HBGXUj7giViV7
Y_7ÑY(�7$iV7�aâiV7.tIUZn9ÚbIh�Uj6%?.h�J�ijG�357'�¥7$J�i<;gEW7$i
r�tI67�n�iÑY]Dt	GXt��ÚGX65i
r�tI7Á387.nkqI6%"�7.38n�Y_7
aZbBG&agtIJB7|Y_7.nTY_7$t#"¥6��¥G���7�n�Y_t�agh&tIqI387onpi��7.U��7.h&njagh&qI68r�tI7TJI7oa$h�UVz
Uj7.nVqWh&JBY_7.J&i�qWG�n1�G:Y_7.nC?$h�JB7.n�G�t�nph&3WY_7àiZGX6835387|6sY_7$J�ij68r�tI7�9ï74$N7gi
Y_7�qBG�UjG�353sGY"_7�Y]Dt��Go3sG%4�6sn#�7$7�h&HI3868r�tI7E;`�X1�h�tWn=3ul b�2�qQhXijb��7.nV7Tr�tI7�3sG
qQh&nV6Éij65h&J�Y_7Á3sG�UZG6�¥qQ7ÁY_7¥3ul 6���G6�&7:JIh&J�4�68HIU��7$7:a$h�UjUV7�npqQh�JBY7�G
3sGF�ÁhD2&7$JIJB7'Y_7�n�qQh&nV6Éij65h&JBn�Y_7.n¥UZG6�¥qQ7.n�Y_7*3ul 6���G6�&7'4�68HIU��7$7&E
h&J qQ7$t_iþY(�7giV7.U��¥68JI7$U*YIG�JBn*tIJ qIUV7'�¥657.U[ij7��¥qBn*tIJB7�y+OYM&u RM}zY� R �G� R �GyqBGXUViV68UÁYI7.nÌ6%��G6�&7.nÌ4�65HIUG�7.7.n
qItB68n.E356���JI7@�Gy386%�&JI7�E
387.n}�7.a.GXUVijn&�GÌag7$ipiV7kUZG6�¥qW71�¥hD2�7$JBJI7���f@7�n�UZG6�¥qQ7.nTJ@l5�7gijG�J�i�qBG�n7�"_G&aâij7��¥7$J�i%qWGXUZGX3832�7.357�nà7$J�UjG�68nVh�JyY@l 7�$Q7$ijnkU��7.nV68Y_tB7$3snoY_t�qBG~2�z
njG6�&7�7giYRl tBJ:74$N7gi[�ÚGX68HI387TY_7�38G&ag7$i.E�JIh�tBn#74$N7.agiVtIh&JBn��7��&G�357'�¥7$J�i
tIJB7��ÁhD2&7$JIJB7%qQh�JBY(�7$U��7$7kY_7Ñag7�nK�7.a.GXUVijn'���dh�68U|F=6��&n'�G�_E|�Ì7$iJ���

120 140 160 180 200 220 240 260
−26

−25.8

−25.6

−25.4

−25.2

−25

−24.8

−24.6

2025

�,� \\�Q}GhI�8"_7'�ÁqB357
683538tBnpiVUZGXJ�ià38G�Y(�7gij7$U+�Á68JBGXiV68h�J[YIt'Ujh�tB356sn�qBGXU
387.n1�¥h�tI4&7��¥7$J�ijn%nptBU%3sG�UZG6�¥qQ7K9ï6sag6dnVtIU%tBJI7:qQh�UViV68h�JþYI7�fX�&�
a$h�38h�JIJI7�n$E¬h�J�UV7.qIU��7.nV7$J�iV7�tBJI7[386���JI7'Y_7.n¥agh-�¥qWh�nVG�J&ij7.nÌbIh�Uj65z?.h�J�ijG�357�nÑY_7�3ul 6���G6�&7�Y_7[Y(�7.a.GX3sG6��7�n�;`�f#G�UZG6�¥qQ7�Y_7�3ul 6���G6�&7
4�68HIU��7$7�9Ú7$J�Ujh�tG��7*;Ñh&njag6835387[G�t_iVh&tIU¥Y_7*38GþqWh�np65iV68h�Jën�iZGXHI387[Y_73sG�UZG6�¥qQ7	JIh�J_z§4�65HBU��7.779Ú7$J 4�7$UVi<;4�o1�tIqQ7$UjqWh�n#�7�7.J:��G6�&7$J�ijG(h
Y_Ujh�65iV7yG6)�tBnpijGXJ�i�3sG	UjG��¥qW7þYI7y3 l 6��¥G���7�4�68HIU��7$7��T�T7�nph&J&i�387.n
h�nVa$653838GXiV68h�JBnoY_7Ìa$7$38357$z§a$6(9 GXt��ïtIUk7gi}�G>�¥7.nVtIUj7:Y_7�no386%�&JI7.n<;àr�tI6
qQ7$U+�¥7gipij7$J�i|3ul 6sY_7$J�ij6c^Wa.GDij65h&J'Y_t*Ujh�tI386sn��
� ����%ûÁúó4�yôàùkúógöÁû�yÿ��gù
ô~�àú
xh�tIUd6sY_7.J&ij6c^W7$U�387|3sG�a$7gi.E�357�ne�=�7gijbIh_Y_7.ndiVUZG�Y_65iV68h�JIJB7$38357'�Á7.J�i

t_ij65386sn#�7.7.n|G�JBGX382_nVG�J�i�387.no4DGXUj68GXiV68h�JBn|YI7.nàqQ7$J�iV7�n%YI7Ñ38G�a$h�38h�JIJB7�¥hD2�7.JIJI7 �7.aZbIh&tI7$J�i'7$J a.G�n*Y_7 qIU��7.nV7$JBa$7þY_7	qBG~2_njG6��7�YIGXJBn
3ul 6���G6�&7�YI7�Y(�7.a.GX3sG6��7�n��
m°aZbBG&r&tB7�qWG�njnVG���7àY_t�nVGXiV7.35386Éij7�E&38G�HBG�UV7$ipij7|Y\�7.a$UV65idqW7.JBYIG�J&i

3sG�qIUj6snp7¥YRl 6%��G6�&7ÌtBJI7ÁnVtIU��ÚG�a$7�¡j¢U9ïJIh&JþqI3sGXJB7Ì7$i
r�tI6dnV7ÌqBUVh�z)�7$ipiV7¥nVtIU%387¥nph&3£;gEWh��tþ3ul 68JBY_6sag7	¤,¥ {�¦+f�agh�UjUj7.nVqWh&JBY�GXt#"yY_7.t#"
qBG&nVnjG6�&7.n'���T7$ipiV7�nVtIUk�ÚG&ag7%7.npi�7.J&ij62�7$Uj7��¥7$J�iTY(�7giV7.U��¥68J,�7.7|qBGXU�njG

0 1000 2000 3000 4000 5000 6000 7000
−0.3

−0.2

−0.1

0

0.1

0.2

0.3

0 1000 2000 3000 4000 5000 6000 7000
−0.3

−0.2

−0.1

0

0.1

0.2

0.3

�,� \\�8�#h@��Y_7.J�iV6%^Wa$GXiV68h�J	Y_t	UVh&tI356sn'�@��J	bBGXtIijh@Ujh�tI3868n�UG�7.7$3 �N��J
HBG&n�hQUVh&tI356sn|Uj7.a$h�JBnpiVUjtI65i'�Qf@7.n%qIbBG&np7�n|7$i%387.nkG6�¥qI386ÉijtBY_7.nknVh�J�i
Uj7.npiV65iVt,�7$7.n�qBG�Uà38G��7�7$iVbIh_Y_7
Y_7U�ÚG�§agh�J'74"IG&aâiV7-�
�7�7$iVUj68r�tI7�r�tI6àYIG�JBnÌ357�n:JIh�ijGXiV68h�JBnÌY_7I¨�G�tBnVnÁn.l 7�"�qBUV6��¥7�qBG�U� }6�Sh[©�ª'«¢ ¥¬&¢6©�®i«&¯:f6°±¢6©�®�©�²!¯�³�¢�©-²�«6�f�l 65JBYI68a$7>¤�¥ {�¦<f
a$h�UjUV7�npqQh�JBY�3´�G�7$JBa$h�Uj7�GXt#"ÐY_7$t�"�qBG&nVnjG6�&7.ni�j®�7giq² nph&J&iÑ387.n
a$h�h&UjYIh�JIJ,�7$7.n�YIG�JBnà3sG�Y_68UV7�aâiV68h�J�Y_7
3sG¥HBG�UV7$ipiV7
7$i%YIG�JBnà3sG�Y_6Éz
Uj7.agiV68h�J�YIt�Y(�7.qI3sG�ag7'�¥7$J�ikY_t	njGDiV7.353865iV7��Rf#7.n1�ïh�JBagiV68h�JBnU¬J¢VE�°[¢7$iC³ ¢ Y_7,®Á7$ie²Ñn$l 74"_qIUj6��Á7.J�i7.J:ij7$U+�¥7.ndY_7�4�7�aâij7$tIUZn=ijGXJG��7$J�iZn�GÁ3sG�nptIU��ÚG�a$7�¡ ¢ �I��3@7�n�ioG�35h&Ujn�qQh&njnp68HI387
YRl 7�"_qIUV6��¥7$U,�ÚG&ag68357'�Á7.J�i
387.n|GXipij6ÉijtBY_7.n|7$J[iV7$U+�¥7.nàY_7Ña$7.n,�7�7$iVUj68r�tI7�n��
x�38tBn�74"_qI386sag65iV7��¥7.J&i�E_357
njGDij7$383565iV7�np7.UjGÁGX38h�UZnTUV7.q(�7$UG�7|qWGXUàY_7.n

a$h�h&UjYIh�JIJ,�7$7.nµ�8�7$h-��UZGXqIbI6sr�tI7.n±9·¶ ¢ ¦�¸ ¢ ¦+¹ ¢ ;âE.7gi#3ul 6%��G6�&7�np7.UjG�Y(�7.agUj65z
ij7
qBGXUà3sG	�ïh�JBagiV68h�J*4�7�aâiVh&UV687$38387±h

ºY¢�9·®±¦k²#;e¥ »¼ ¶µ¢<9·®±¦k²#;¸�¢�9·®±¦k²#;¹E¢�9·®±¦k²#;
½¾

f#GÁagh�h�UZY_h&JIJ,�7.71¹E¢¬qW7.t_iUD7gijUV7kUV7.356��7.7��GÌtIJ'`yh�Y��7$387k�ot��=�7$Uj65z
r�tI7þYI7þ�#7.UVUZGX68J h�t°YRl ��3��7.4~GXiV68h�J 9Ú`þ�o�&¿D`þ�o�\;gE�7$i[387.n�4DGXzUj68G�HI387.n�®	7gi�²yagh&UVUj7.nVqWh&JBY_7.J&i�GXt#"þYI65Uj7.agiV68h�JBn�Y_7¥3sG�HBG�UV7$ipij7
7$ioY_7
3 l G~4DGXJBa$7��¥7$J�i|Y_t*nVGXiV7.35386Éij7��Qv%J*G~h

¬ ¢ ¥�ÀÀÀÀ ÀÀÀÀ
Á ºY¢Á ® ÀÀÀÀ ÀÀÀÀ

« ¦�° ¢ ¥sÂ Á º6¢Á ®oÃ Á ºY¢Á ²�Ä 7$i�³ ¢ ¥ÅÀÀÀÀ ÀÀÀÀ
Á ºY¢Á ² ÀÀÀÀ ÀÀÀÀ

«
r�tI6�nVh�J�i�357�n��ïh�JBagiV68h�JBn�r�tI6�Y(�7$iV7.U��¥68JI7$J�i�38G��=�7gijUV6sr�tI7ÁnVtIU�3sG
nVtIU��ÚG�ag71¡j¢7gi|r�tI6RY_h&JIJI7$J�i|G�a.a6�7�n�7.J�iVUj7kG�t_iVUj7.n�GXt�"��7$34�7��¥7.J&iZn
YRl GX68Uj7�nVtIU|a$7gipij7ÑnptBUk�ÚG&ag7��
v%J qWh&tIUVUZG	Y_h�JWa*UV7.35687$U�3sG@��GDijUV6sag7�Y_7þY(�7.a.GX3sG6��7_�GÐag7$ipij7�7�7$iVUj68r�tI7>9 aXl 7.npipz4�GDz�Y_65Uj7ÑGXt�"K�ïh�JWaâiV68h�JWnq9�¬&¢k¦+°[¢�¦�³�¢g;k;gEW7$i%Y_h�JWa

G�t#"�4DGXUj6sGDiV68h�JWn
YRl GXipij6ÉijtBY_7��¬��J	qBG�Upij68a$tI35687$U�E@3sG*4DGXUj68GXiV68h�J	Y_t
4&7.aâij7$tIU�ÆEÇ5ÈÆ*É�Ê Æ*ÇkÈÆ*Ë JBh�U+�¥G�3��Gþ3sG�nVtIU��ÚG�a$7�EqWh&tIUjUjG�Y\�7.a$UV68Uj7�387
Ujh�tI386snÌ7$i�357'iZGXJ���G6��7&E7gi�357*3sG�a$7gi�qW7.t_i�D7$iVUj7��¥7.nVtIU��7'qBGXU¥387
qIUjh_Y_tI65ionVa.GX3sGX68UV7U°±¢k�3 G�JBn387.ndU��7.nVtI35ijGXijn¬r&tB6BnptB654&7$J�iJ9ÚF¬6%�|�6Ì-;gEX357�ij7$U+�Á7Jº ¢ a$h�JBnV65z
Y(�7$U��7�7�n�i�3sG��¥GXiVUj68a$7àY_7.ndY(�7.a$G�38G���7�n#387à35h&J��
Y_7.n386���JI7�n$ED7$i�aXl 7.npi
3sG|agh&35h&JIJI78�¥hD2�7.JIJI7�Y_t:qIUVh_Y_tB6Éi=nja$G�38G�65Uj7dr�tI6�7�n�i#Uj7$qBU��7�np7.J�i��7.7��
xh&tIUà3 l 68JBn�iZGXJ�i.EWYIGXJBnàa$7giViV7
6sY_7$J�iV6%^Wa.GDiV68h�J#EI38G¥qBbBG�nV7�7gi|3ul G��Ìz
qI3865iVtBY_7ÌGXHBnVh�38tI7kJI7Ñnph&J�i�qWG�n�Uj7.npijGXtBU��7.7.n'�
Í m û*ù��`n[ü[�Î��oü-õ���|üÿ��Zúùkú¬ü

a J�GX3���h&UV65iVb��¥7 Y_7 i�2�qQ7�M!O6� W<w LN� Q u�z6v#y Z v#LN�kqQ7$tIi})�h�tI7.U
YIG�JBn|tBJþY_7$t�"�6 �7'�Á7�ij7��¥qBn%tIJ�UYDh�387:ag34�7>� �*�¬qQh�tBU%GXJWGX382�nV7$Uà387.n
U��7.nVtI35ijGXijn�h&H_iV7.J�tBn��T��3
n$l G6�&6Éi[YI7þqBG�Uja$h�tIUj65U�tIJ Y_6saâij65h&JIJBG�65Uj7
a$h�J�iV7.JBGXJ�i|Y_7.n�h&JBY_7�nK�7$34�7��¥7.J&iZGX68UV7�n$E&7gioY_7ÑaZbBh�6snp68U�3 l h�JBYI7�r�tI6



100 200 300 400 500 600 700 800 900
−4

−3

−2

−1

0

1

2

3

x 10
−4

100 200 300 400 500 600 700 800 900
−0.2

−0.15

−0.1

−0.05

0

0.05

0.1

0.15

�,� \\�#Ì�hX��YI7$J�iV6%^Wa$GXiV68h�J�Y_t�3sG�a$7giTnVtIU�tBJI7|qQh�UViV68h�J�Y_7|3sG
4�65HBUjGXz
ij65h&J:9ï387.n'{������yqIUV7'�¥657.UjnÁqQh�68J&iZn+;4�d��J�bWGXt_ijh3sG�a$7gi¥U��7.7$3 �¬��J
HBG&n�h�38G&ag7gi�Uj7.agh&JBnpiVUjtI6Éi*�&f#7.n�G6�¥qI386ÉijtBY_7.n�JI7knph&J�iTqBG&n�JIh&U���GXz
3868n��7.7.n'�
Uj7.njnp7'�:HI387�357
qB35tBn��GÁtIJI7ÑqBG�Upij657ÑYIt*nV6���JBG�32�Qv%J*t_ij65386snp7
3sG¥JIhXzij65h&J	YI7�nph&tBn�ijUjG&aâij65h&JBn�6Éi��7$UZGDij654&7.n.ENh��tÏ�G�aZbBG�r�tI7¥qBG&n
tIJI7�65J_z�ïh&U���GDij65h&J�7�"�iVUZGX65iV7�Y_tÐnV6%�&JBGX3d7�n�iÑ7.JBagh_Y(�7.7�ER7$i:h�J	U��7$q��7giV7Ì357
qIUjh_ag7�nVnVtBn:G~4&7.a¥387[Uj7.npiV7-��T7*Y_6saâiV68h�JBJBGX68UV7�UV7�Y_h�JBYBGXJ�iÌGXtIiVhXz
Uj68nV7�tIJI7�Uj7$qIU��7.nV7$J�iZGDiV68h�J[agh�JWag6snp7�7gi|tBJI7Ñag3sG�njnp6%^Wa.GDiV68h�J'Y_7
4�6Éz
HIUZGDij65h&JBnkn�iZGDiV68h�JBJBGX68UV7�noh&tþJIh&J@EN7gi
387ÁqBUVh_ag7�nVnVtBnkagh&JBn�ijUVtWaâiV6%�
G&nVnVh_ag64�7¥qW7.U��¥7giÁY_7[Y(�7giV7�aâij7$UÑ7$iÌY_7[a.GXUZG�agi��7.UV6snp7.U%387.nÌagh-�ÁqQhXz
njGXJ�iV7�nkiV7'�ÁqWn�z �ïU��7.r�tI7$JWag7�Y_7�3sG*4�65HIUZGDij65h&J�tBJI7�qBG�UÑtIJI7�9 Y_7.n
qI38tBn�bBG�t_iV7�nK�7$JB7$U+��687.n[)�tBnjr&t#l G�t#"[qI38tBn�HBG&nVnV7.n<;�� Ì6� �a Jy7�"_7��¥qI387:YRl GXJBG�352_nV7�iV7��¥qBnpz �ïU��7�r�tI7$JBa$7ÑnptBUo387ÑUVh&tI3868nàUj7gz
a$h�JBnpiVUjtI65i[7.npi*qIU��7.nV7$J�i��7yF¬6��G�&���|v%J qQ7$tIi*6sY_7.J&ij6c^W7$U*nptIU�a$7
nV6%�&JBGX3�tIJ Z LN�Gv Z x<O6X%OY� VR 9 aZbI68UVq|;gEDa$GXUZG�agi��7.UV6snpiV6sr&tB7�YRl tIJ	�¥h&tI4�7$z�¥7$J�i�YRl G6�¥h&Upij68njnp7'�¥7$J�i�GXt�nV7$68J¥YIt�nVGXiV7$38386Éij7��6�dh&65U!�7��&G�357'�¥7$J�i�Ð�'�#qQh�tIU�i��7$3��7�aZbBGXU+��7.U�387k38h��&68a$657.3@YRl GXJBG�352_nV7%ij7��¥qBnpz2�ïUG�7�r&tB7$JBa$7��

�,� \\�[��h 3 �7.a$h��¥qWh�np65iV68h�J*ij7��¥qBnpz2�ïUG�7�r&tB7$JBa$7ÑY_tþUjh�tI386sn|Uj7.agh&JBnpz
ijUVtI65i'� a J	?.h�h-� nptBU=387.n±�¥hD2�7.JIJI7.nj�ïU��7.r�tI7.JBag7�n#7�n�iUV7.qIU��7.nV7$J�i��7��
f#7ÁnV65J�tBnkHBG�38G~2\�7Ì7.npikHB657.J�4�6snp68HI387¥nVtIU�3sG[Y_tBU��7.7ÌY_7¥3ul 7.JIUj7���6snpz
ijUV7'�Á7.J�i'�
Ñ ��JÒ1��|õ8�oû*ô~�|ü
�5{4�Ñ`_�~f@7.UVhD2&E.��GXq_ij7$tIUZnR6���G6��7.tIUZnRh�q_ij68r�tI7�n$E~�Th�tIUZn@Y_7 3 ��m
xdG�UV6sn(�o�§z´��tBnjnV657.t@ER{'�-�I{��

200 400 600

1000

2000

3000

4000

5000

6000

200 400 600

1000

2000

3000

4000

5000

6000

�,� \\�_��hX�´��G���7.n�Y_7|U��74�E�7.UV7.JBag7[h&Y(�7.a$G�38G���7�n=7.J�356���JB7�9��G���GXtBaZbI7E;
7$i 7$J a$h�38h�JIJI7�9+�G Y_Ujh�65iV7*;+h�H_ij7$J�tBnÓ�G qBG�Upij65U Y_t agh&tIqI387
npi��7.U��7$h&njagh&qI6sr&tB7ínjGXJBn 4�68HIUZGDij65h&JBn��Ðv%J h�HBnV7$Uj4�7 3ul 74$N7giíYI7
UZG6�¥qQ7�nVtIUà387.n|Y(�7.a.GX3sG6��7�n�7.J[386���JI7-�

200 400 600

1000

2000

3000

4000

5000

6000

200 400 600

1000

2000

3000

4000

5000

6000

�,� \\����h 3 �7.a$G�38G���7�nUV7�agh�JWn�ijUVtI65ijn�GXqIU'�7.n�nptIqBqIUV7�nVnV68h�J�Y_t�Ujh�tI386sn
7$i'Y_t ijGXJG�&G6�&7�68YI7$J�iV6%^~�7�n�nVtIU[387.n�6%��G���7.n[Y_7�Y(�7.a.GX3sG6��7�n��Tm
a$h��¥qBGXUj7$UÁG~4�7�a�387.n¥F¬6%��n���{�7$i������UjUV7.tIUjnÌr�tBG�Y_UZGDij68r�tI7�nÌYI7
Uj7.a$h�JBnpiVUjtBaâij65h&JUh_UVh&tI356sn�hB�G� ��Ô�E�ijGXJG�&G6�&7]hI}G�Ðf-ÔK�
� fY��Hq����GXU��ÚGXJ�iZGXJ@E���ijGDi�YI7�3 l GXUVi�7$J+agh&UVU��7$3sGDij65h&J�GXtIiVh���GXz
ij68r�tI7_Õ 1�2�J&ijb��7�np7	7gi GXJBG�352_nV7�E&�|G�qIqQh�UViþY_7�xh&npipz�Y_h_a
���%�T1NEI`þGX6�{*�����G�� �6�
`��kxdG�tBnVG&Y_7$U�Eo`_� zp�1��YI7�¨�GXt6)pG�aXE�x]��¨k6%�&h�UZY�7giÐ`_� z
�1�
�TbBGXU+�¥7.G�t@E�Ö R4Z v#y R7T-R`Z M�L W y+z � L�x4y�O6�2L�z6� Z�Z v#y T�R4ZLNM}O QSR4ZØ×�Ù�ÚqÛ E�YIG�JBn�387.n m%aâij7.n YIt �Th�3835h_r�tI7 ��GXzUZG�agi��7.UV6snjGDiV68h�J=�8�7.h��=�7gijUV6sr�tI7�7.J+4�h&3|Y_7.n[np2_npi'�7'�Á7�nÁ6%��GDz�&7$tIUZn�h�q_ij68r�tI7�n(Õ'���o��1NEIS�h�UZY_7.G�t#"REQ{*���-���� }���¨��G��GX3865Ujh�J@EI��b,�7$h&UV687%Y_7�n,�ïh�JWaâiV68h�JWn$EI`yG&nVnVh�J#ER{'��Ì-Ì��� �Y�Ñ1��	`þGX3838GXi%7giqÜ±�jÜQbBG�J��BEjÖ�OY� W+w LN� Q uiv#y Z v#LN�~Ý8LN� w � LNM R PÞ<y R+ß v R � W � T L W � L�zY�iOYy`L R4Z E=���T��� �#UZGXJBn'�@1�6���JBG�3�x�Ujh&nV7.njn��8E}W{-9p{*f�;gE�q��B���-�S�_EQ{*���&���� Ì6�Ñ1��±�àh_r�tI7�nÑ7gi¥F(�S�UZG�aZb��7$Uj7�E@1\�7.qBGXUZGDij65h&J	YI7.nÁY\�7.a.GX3sG6�&7.n
68JBY_tB6ÉiZn/qWGXUë3 l GDiViV65iVtBY_7 7gi 387 Uj7$38657��þYIGXJWn�tIJ agh&tIqI387
Y@l 6���G6��7�n npi��7.U��7$h&njagh&qI6sr&tB7.n.E UZGXqIqQh�UVi Y_7 agh&J&ijUjGXi
���%�T1G¿&vk`yx��YÌ-fS¿Y�-�S¿��X���-�IE�fX�&���G�� �E�
F(�BS�UZG�aZb��7$Uj7�E�38h��&68a$657.3j¨ktI6��¥G�tI4�7&E a JI6%"|¿Df#65J�t#"RE|f����I{
©_����¢,àká�á6âB���I�B�D���p�I�~�������N�� .¡#��¢T��£���áD¢I����¢I����á�£&���I�_¨~©I���Gá


