
����� �����
	��	�� ����� �
��������������������	��! #"$	&%'���&�(�

)+*-,/.10324.357680198.:,/.3;=<>*@?BAC9!D+E76FEGDH,/.15

IKJMLCNPORQTS�JMUFQ(VPW�XYNPQTZ8JMS&NPQ\[-]M^
XYN_^R^RN_]RZF`C^TJMQTQa^cbdUC^TQT[eQ\`8QTJ�VPWgf1J�]RZ!U8V_hiV_j_k

l NPS�m8OR[-nFj_J�XYoqp_rFs�t_u

v�wyx{z}|�~R�@wyxg�@���/~M�y�{�3���aw��8����{���e��w��M�M�{�i�>~{�P��z���w�����~{�y�����1�Mz�����z��y�e�

�(�_�y���_�����+ ¢¡B£�¤d¥@¦P§P¨�©3ªT«¬T®¯¬\¥�¤¢ªR°P§
±_®²¥�¬\³(´_ªR°PµM¤¢£{¶¸·P¹¯º·
£³d§P¬\³R»!©G¬�´_¬Tº¹¯°&©1¹¯¥@·
¥@·P¬�¼T¬\³d£¤(£{¶
½c¾�¿-ÀMÁyÂÃ¡G·P¹¯¤3¹¯¤3¥�·�¬(´P¹¯°�£ÅÄ¢¹�ªR®_¤d¬T³d¹²¬T¤H¶i£Å³�¿�ÆÃÇ�ÀMÁyÈ ¾ »P¥�³�¦P°PÉaª{¥@¬T§>ªT¶i¥�¬\³1Ê�¥@¬T³dÄ¢¤RÂGË-¥�¤/¼T¬T³�£Å¤4º¹¯«¬c¥@·P¬
ÊcÇ�ÆÃ¼T¬T³�£Å¤G£R¶8¥@·P¬ÃÌ4ªR¦P´_¬\Éy·P¹¯¬\¤!±_®²¥�¬\³G¹¯°P¤d¹²§P¬G¥@·P¬Ã¦P°�¹¯¥HÉ\¹¯³dÉT®²¬M»Å´�¨¢ÍGÎ
Í�ÈFÏ4Ð#Ñ4Ç�ÒMÀ�ÂH¡G·P¬G±_®¯¥@¬T³G·Óª{¤
Ê>ª{§�§P¹¯¥@¹¯£°_ªR®_¼T¬T³�£Å¤/ª{¥/ÍcÐÔÇ4ÆM»�ªR°P§�¥�·�¹¯¤3ÉT£°P¤d¥@³d¦PÉ\¥�¹²£Å°KÄ�ªRµÅ¬\¤1¹¯¥3£³d¥�·�£Åº£°_ªR®FªR°P§�Ä�ª{ÕM¹²ÄKªR®¯®¯¨(Ö+ªR¥TÂ
¡G·P¬(§P¹²®�ª{¥@¹¯£°×¬\ØM¦_ªR¥@¹¯£Å°�®¯¬aª{§�¤g¥@£�£³d¥�·�£Åº£°_ªR®H©3ªT«¬T®¯¬\¥�¤Ã©3¹¯¥�·>Ê×«ªR°P¹²¤d·P¹¯°�ºKÄ¢£ÅÄ¢¬T°�¥@¤RÂKÙ�¨MÄÚÄ¢¬T¥@³d¹¯É
´P¹²£Å³d¥@·P£º£Å°Óª{®+©3ªT«Å¬\®¯¬T¥@¤c¿iºÅ¬\°P¬\³yª{®²®¯¨K´_¬T¥@¥@¬T³4¹¯°>¹¯Ä�ª{º¬ÃÉT£ÄÚÛ�³d¬T¤d¤�¹¯£Å°ÓÁ!É\£ÅÄ¢¬c¤d¹²ÄÚ¹¯®Üª{³d®²¨Ý¶i³d£ÄÞªÚ¤d¦�´P¤d¬\¥
£R¶8¥�·�¬Ã¼T¬T³�£Å¤G£R¶C½c¾�¿-ÀMÁyÂ
ß>¬�¤d¥�¦�§P¨�¥@·P¬�ªR¤d¨MÄ¢ÛP¥@£¥�¹¯É¢´_¬T·ÓªT«M¹¯£³c£R¶Ã¥@·P¬T¤�¬Ú¼\¬T³d£¤RÂ>à�ªR¥�®�ªR´
¤d·�£R©1¤áª�³d¬\ÄKªR³dµªR´P®¯¬(Û�®¯£¥g¶i£Å³

Ê�Ð7âÅã�Â>¡ä·�¬(¼T¬T³�£Å¤�ªRÛPÛP³�£MªRÉy·�ªå®²¹¯ÄÚ¹²¥�¹¯°�ºKÉT¦�³d«¬>æ ÒMÀ�¿�ÆáÇ
ÀMÁ\æFÐçÆK¹¯°�¥@·P¬�ÉT£ÄÚÛ�®¯¬TÕ�ÛP®Üª{°�¬M»_©1·�¹¯Éy·
¹¯¤�æ ÍKÇ#ÍPÈFÏ�æ3ÐèÑéÂYê4®¯®3¼T¬T³�£Å¤¢·_ªT«¬&æ ÀÓægëìÆaíÅÑ�»4ªR°P§&¥@·P¬�³�¹¯ºÅ·�¥@ÄÚ£¤d¥(¼\¬T³d£¤KªRÛPÛ�³d£�ª{Éy·#À�ÐîÆaíÅÑ
¿iÉT£³d³d¬T¤�Û_£Å°�§P¹¯°�ºg¥@£�ÍcÐYïgðCÁä©3¹¯¥@·�¤dÛ_¬T¬\§ÚÊ+ÈFÏTñóòéÂG¡G·P¬ÃÉ\¦P³d«¬¢æ Ò�Àé¿@ÆÃÇ�ÀMÁTæMÐô¿iÒMõMÊ�Á Ïañóò ¾ æöÆ3Ç�ÑÅÀ_æ Ïañ ¾
º¹¯«Å¬\¤3ªÝ«¬T³�¨KªRÉTÉ\¦P³yªR¥�¬¸ª{Û�ÛP³d£RÕM¹²ÄKªR¥�¹²£Å°(¶i£Å³G±_°�¹¯¥�¬÷ÊBÂ
¡G·P¬/©1¹¯§�¬4§P¨�°_ªRÄÚ¹¯É3³yªR°Pº¬4¹¯°�¥@·P¬4É\£M¬�ø¢É\¹¯¬T°�¥@¤1£R¶C½c¾�¿-ÀMÁGÄ�ª{µ¬T¤G¥@·P¬Ã¼T¬\³d£¤G§P¹ùø¢É\¦P®¯¥C¥�£¢ÉT£ÄÚÛ�¦P¥@¬

¶i£Å³3®�ªR³dº¬4Ê+Â1úG¬T¤�ÉRªR®¯¹¯°Pº¢À¢´é¨�ÒKªR®¯®¯£R©3¤1¦�¤1¥@£K³d¬aª{Éy·¢ÊKÐYûãÚ´�¨Ú¤d¥�ªR°P§_ªR³d§�ÉT£�§P¬T¤aÂG¡ä·�¹¯¤3¹¯¤Úü@¤dÛ_¬\ÉT¥@³yª{®
¶}ª{É\¥�£³d¹¯¼aª{¥@¹¯£°Pý>£{¶/·P¹¯º·�£Å³d§�¬T³RÂ>¡G·P¬¢¼T¬T³�£Å¤áª{¥¢Í�ÐþÇ4ÆK¤d¥�ª{´�¹¯®¯¹¯¼\¬Ú¥@·P¬�¹¯¥�¬\³yªR¥�¹¯£°
£R¶4¥@·P¬¢±_®¯¥@¬T³�¹¯°
ª
Ä(¦P®²¥�¹¯³�¬T¤d£®¯¦P¥@¹¯£°FÂ

ÿ�� � �������
	����������� ��4[ej_`8ORJ#s&^TZ!V��K^�QTZ8J��MJMORV+^�VPW�N�LCNPORQT[}]Å`8h-NPO>LHV_hek+U8V_S
[-NPhÃVPWånFJMj_ORJMJ��_u���f(Z8J
LHV_hikBU8V_S
[}NPhc[}^
QTZ8J�m8[eU8V_S
[-NPh/^TJMOR[iJ�^ÚW@V_O��Rs����! #"�$&%('GQTOR`8UC]MNPQ\J�n$NéW@Q\JMO*)�p
QTJMORS ^+��fÝZ8JMORJ�[-^�N#]ÅheV+^TJ�]ÅV_U8U8J�]ÅQT[iV_U
mHJ�Q,�(J�JMU×Q\Z8V+^TJ-�MJ�ORV+^4NPUCn�Q\Z!J>s+.+p�]ÅV+J0/#]Å[iJMUFQR^ÃN_^R^TV ]Å[-NPQ\J�n��¢[eQ\Z×Q\Z!J�I�NP`8mHJ�]RZ8[eJ�^
�¢N�1_JMheJ�QR^�24365 % �7 `8O98CO^TQcj_V+NPh��¢N_^cQTV�8CUCn�Q\Z!J�]Å`8O&1_J>NPheV_U8j:�ÚZ8[}]{Z#QTZ8J;�MJ�ORV+^Ú^TJMJ�S Q\V
he[iJ(�
f(Z![}^Ý[}^ÝQ\Z8J�]�N_^TJ=<?>@)�p×VPW4Q\Z8J�QTOR`8UC]MNPQ\J�n�m8[eU8V_S
[}NPhG^TJMOR[iJ�^cW@V_OA�as-�B�� &"�C

� C �D�! E>þs?FG<��HF <���<IFÞs� 
r

�KJ?FML+LNLOF P r+<I�Ôr<I�7sRQ � C(" 3 �Rs� 
f(Z!J¢UCNPQT`8ONPhTS�`8J�^TQ\[eV_U
[}^gQ\Z!J�mHJMZCNU1+[eV_OÃVPW3Q\Z!J��MJMORV+^ÃN_^V<*W XY�Ãf(Z!J�V_`!Qa^TQRNPUCnF[eU8j>]ÅV_UFQ\OR[em8`8QT[eV_U
QTV L8ORV_m!hiJMS&^�VPW�Q\Z![}^
Q�k+LHJZ�¢N_^
mFk\[]�MJ�jT^V`_ba�c�[eU s�u_r�.�'-�¢Z!V ^TQ\`HnF[iJ�n=Q\Z8J�QTOR`8UC]MNPQT[iV_UçVPW�QTZ8J
J+d+LHV_U8JMUFQ\[-NPh�^TJMOR[iJ�^+�:eÚ[}^�he[eS�[eQT[iU8j�]`!O&1_J:�¢N_^�fhgKi 3 "kjKfT> s('k�ÚZ8JMUôQ\Z8J*�MJMORV+^�NPORJ�n [l1B[}nFJ�n�m k�<k�

¡H¨�Û_¬T¤d¬\¥G´é¨nm�oqp(r@¡�s0t
Æ



�!V_O�QTZ8J�QTOR`8UC]MNPQTJ n�m8[eU8V_S
[}NPh � C �D�! ���<��çr�'��(Jn8HO^TQ�L8ORV�1_JKQ\ZHNPQ(JN1_JMORk���JMORV
^RNPQ\[-^,8CJ�^ f�� f��'s	��r
NPUCn f .�� �Rsn�
�� Nf��çr 3�� C ��oÚhehGQ\Z8J;�MJMORV+^chi[eJ>V_`!Qa^T[-nFJKQ\Z!J>he[iS
[eQ\[eU8j�]Å`8O&1_J*f .]���Rsn� �� +f(> s(��fÝZ8JM[iO
]ÅV_U�1_J�ORj_JMUC]ÅJ�QTV&QTZ8[-^�]Å`8O&1_J� >��� [-^K^ThiV��(J�^TQ(U8J�NPO�QTZ8J�LCV_[eUFQ��?> s	��r�'GNPUCn?�(J>j_[ 1_J�N×S
V_ORJ
J+d N_]ÅQ¢J+dBL8ORJ�^R^T[iV_U���� s	��r F�����r�� <�W@V_O¢QTZ8J�hiVF]MNPQ\[eV_U�VPW/QTZ8J�OR[ij_ZFQTS�V+^TQR�MJMORV����ôJ�NPh-^TV;8CUCn�N
]Å`8O&1_J� C QTZCNPQ�j_[ 1_J�^ÚQ\Z8J×LCV+^T[eQT[iV_UC^ÚVPW�QTZ8J�V_QTZ8JMO �MJMORV+^¢QTV�JNdBQ\ON�N_]�]Å`8ON_]Åk(��f(Z!J�]`!O&1_J� C he[eJ ^
^The[ij_ZFQThik
V_`8QR^T[}n J�����

−0.4 −0.2 0 0.2 0.4
−0.5

−0.4

−0.3

−0.2

−0.1

0

0.1

0.2

0.3

0.4

0.5

−0.4 −0.2 0 0.2 0.4
−0.5

−0.4

−0.3

−0.2

−0.1

0

0.1

0.2

0.3

0.4

0.5

�4*@5 �3DG9"!]� fÝZ8J �MJMORV+^(VPW � $&% �6�� áNPORJ�]ÅhiV+^TJ�Q\V
QTZ8J�]Å`8O&1_J# � �
oèU!V_Q\J
NPmCV_`8Q�Q\Z8J×UF`8S
J�OR[-]MNPh3]ÅV_S�L!`8QaNPQT[eV_UYVPW(Q\Z8J��MJ�ORV+^+��X$NPQ\h-NPm ]ÅORJ�NPQ\J�^�Q\Z!J�]ÅV_S
LCNPU8[eV_U

S&NPQ\OR[ d �¢Z8V+^TJ�]RZCNPON_]ÅQTJ�OR[-^TQT[}]
LHV_hek+U8V_S
[-NPh�[-^ � C �D�! #�çf(Z8JMU [iQ 8CUCn8^�QTZ8J�J�[ej_JMU�1�NPhi`!J ^�VPW�Q\ZCNPQ
S&NPQ\OR[ dT���ç[iQTZ8V_`8Q�^R]MNPhi[eU8j�'1Q\Z![}^�m8ORJ�N	$F^>nFV��¢UôNPQ <B> t&%�'4mCJ�]MNP`C^TJ�VPWKQ\Z!J �Ú[}n J�ONPU8j_J×[iUÔQTZ8J
]ÅV+J0/#]Å[iJMUFQa^ÝVPW � C �6�� &�(f(Z8JA8CO^TQ(]VBJ0/�]Å[eJMU QÚ[}^�s('CNPUCn�mFk [+Q\[eORhe[iU8j('¯^gW@V_ORS�`!h}N�'_QTZ8J�]ÅV+J0/#][eJMUFQ¢VPW� C(" 3 [}^ P r+<��Ôr<��7s9Q �*) r&+
�yr+<*�ÔrK 

r&+
� <*�7s� �ór+<��ÔrK J C(" J��<*� s� J C " J > .�C(" 3
) +
��< �7s� �yrK 

f(Z!J>heJ�N_nF[iU!j�QTJ�ORS . C " 3 ^T`8j_j_J�^TQR^(QTZCNPQKQ\Z8J;1�NPOR[-NPm8heJ .]�
[-^¢L!ORJW@JMONPm8heJ�QTV����,�ç[iQTZ�Q\Z![}^Ú^R]�NPhe[eU8j�'
QTZ8J¢XYNPQTh}NPm�]ÅV_S
L8`8QRNPQT[iV_U�ORJMS&NP[iUH^/N_]M]Å`8ONPQTJ�QTVn<?>@a_p����!V_O3h-NPORj_J�Ok<k'+NÚm8[ W@`8O]MNPQT[iV_U*�y^TJMJn�4[ij_`!ORJ
r� ÃV ]M]Å`8O^gW@ORV_S ORV_`8UCn V	-#JMORORV_O��/fÝZ8J>]ÅV+J0/#]Å[iJMUFQ/. C " 310322 4 .�" 2 VPWR� .]�! 2 [}^cUF`8S×mCJMORJ�n�50� <:��6, ÃmFk
XYNPQTh-NPm��Ãf(Z8JMU75 ��<� E>ìs�NPUHn
Q\Z!J�^TJ�S_`!J�UH]J�VPW¸]ÅVBJ /#]Å[eJ�UFQR^([-^K]ORJ�NPQTJ�n&ORJ�]Å`8O^T[ 1_J�hek98

W@V_O:6V> <��7s�;���s�;!s 5 �<6, E>=5 �<6kF7s� ?>-�ór+<���6k�7s� 1�(� .@>n��<I��6,  �ytK 
f(Z!J>]ÅV_S�S&NPUCnBAC� > ORV+V_QR^��150 1��.�D×L8ORVFnF`C]ÅJ�^(QTZ8J�NPL8L8ORV�d+[eS NPQTJ=�MJ�ORV+^,���Rs� ��NL+L+L	������<I�7s� &�EOd+LHJ�OR[eS
JMU QR^O�¢[eQ\Z&V_QTZ8JMOcORV+V_QGF 8HUCnF[eU8j�NPhej_V_OR[eQ\Z8S&^V�(JMORJÚhiJ�^R^(^T`C]M]ÅJ�^R^�W@`8h '�JN1_JMU&QTZ8V_`8j_Z*�(V_O�$�F
[eU8j��¢[eQTZYQTZ8J�]ÅV_S
LCNPU8[eV_U#S&NPQTOR[ld�[-^IH�J(KCLNM	KOL�^T`8ORL8OR[-^T[iU8j��KoìLHV_hikBU8V_S
[}NPhV�¢[eQTZYORJMLCJ�NPQTJ�n�ORV+V_QR^
heJ N_n!^KQ\VYN�nFJÅW@J�]ÅQ\[ 1_J
S NPQTOR[ d ��U8V_Q�nF[}NPj_V_UHNPhi[ ��NPm8hiJ� &��oÚhij_V_OR[eQTZ8S&^KmCN_^TJ�n�V_U�PÚJ+�¢QTV_U?'²^�S
JMQ\Z8VFn
ZCN_nÔn [ /#]Å`8heQykZ�Ú[iQTZ QTZ8J#N_]M]Å`8ONPQTJ
JN1PNPhi`CNPQT[eV_U VPW � C NPUCn �/QC �
R3NPU8j('¯^�NPhej_V_OR[iQTZ8S �<R3NPU!j NPUCn�!ORJ�U ��JMh�_h.(c  �[-^¢]ÅV_S
LCNPONPm8heJKQ\V&X$NPQ\h-NPmTS¯ORV+V_QR^U' '8NPUCn
L8ORV_mCNPm!hik�W�N_^TQ\JMO���ôJ�U8V�� J+d+L8h-NP[iUçZ8V�� Q\Z!JZ�MJMORV+^�VPW � C �6�� �NPORJY]ÅV_U8U!J ]ÅQTJ�n7QTVÔQ\Z!J ]ÅV+J0/#]Å[iJMUFQa^WV��YX
 ×Q\ZCNPQ
j_JMU8JMONPQ\J�I�NP`8mHJ ]{Z8[eJ ^A�¢NU1_J�heJMQa^+�$bdQ�[-^�[iS
LHV_ORQaNPUFQ�Q\V$U8V_QTJ&Q\ZHNPQ�Q\Z8J�^RNPS�J*�MJMORV+^�NPh}^TV�heJ�N_nÔQTV

Ñ



m8[eV_ORQ\Z!V_j_V_UCNPhV8CheQ\JMO^×NPUCn ^TkBS
S�JMQTOR[}]��¢NU1_JMhiJMQR^��ó]{W � I�NP`8mCJ�]{Z8[iJ�^ _ r�c 'ÃV_O*[+QTONPU8jôNPUCn�PÚj_`8k_JMU_ )�c  &�7f(Z8J�I�NP`8mHJ�]RZ8[eJ�^:�¢NU1_J�heJMQa^�ZCNU1_J&V_ORQ\Z!V_j_V_UCNPhi[eQykôm8`8Q×U8V_Q�^Tk+S
S
S
JMQ\ORk(� fÝZ8J�Q\ONPUC^Th-NPQTJ ^
NPUCn7nF[eh-NPQ\J�^��A�ór����n���� �NPORJYNPU7V_ORQTZ8V_j_V_UCNPh(mHN_^T[}^�W@V_O	� J � �  &��
c`8Q
Q\Z!J�ORJ ]ÅV_UC^TQTOR`C]ÅQT[iV_U VPW�N
]ÅV_S
L8ORJ�^R^TJ n [iS&NPj_J�[-^(mHJMQ\QTJMO�`H^T[iU8j�^TkBS
S�JMQTOR[}]åm8[iV_ORQTZ8V_j_V_UCNPh �¢N�1_JMheJ�QR^��ìNPUCn��;�

−0.4 −0.2 0 0.2 0.4
−0.5

−0.4

−0.3

−0.2

−0.1

0

0.1

0.2

0.3

0.4

0.5

�4*@5 �3DG9���� oqm8[ W@`8O]MNPQ\[eV_U�V ]M]Å`8O^cW@ORV_S ORV_`8UCn V	- JMORORV_O�'�<�>�s�p_p���k� ��������� ��� �  � � ���&� �����V����� � � � � �
f(Z!J �¢N�1_JMheJMQ¢]VBJ0/�]Å[eJMU QR^(V_O 8CheQ\JMO�]ÅVBJ /#]Å[eJ�UFQR^:V��YX
 (NPORJ>N_^R^TV ]Å[-NPQ\J�n?�¢[eQ\Z�QTZ8J>QTONPUC^�W@JMO(W@`!UC]OF

QT[iV_U! H�6gK >#"%$&(' % VT�<X
 6g�" & �
f(Z8J×Q\ONPUH^TLCV+^TJ;8CheQTJ�OA�¢[eQ\ZÔ]ÅV+J0/#]Å[iJMUFQa^#V��#�:X
 �]ÅV_ORORJ�^TLCV_UCn!^¢QTV H�6g " 3  #�ÃfÝZ8JKL8ORV nF`H]Q4VPW3QTZ8JKQ6�(VA8ChiQTJMO^4k+[eJMh}n!^�N�^TkBS�S
JMQTOR[}]*) �DgK 4QTZCNPQ�[-^gU8V_U8U8JMj+NPQT[l1_JÚV_U�QTZ8J
`8U8[eQ¢]Å[iO]ÅheJ&; ):�6gK E>+ H�6gK , H�6g " 3  �>.- $/&(' % V��YX
 6g " &10 - $/&(' % VT�<X
 6g &10 � .� 
f(Z!J>]ÅV+J0/#][eJMUFQa^ V��YX
 ÃVPWÃV_ORQTZ8V_j_V_UCNPh 8ChiQTJMO^¢NPUCn?�¢NU1_J�heJMQa^ÚNPORJ>]RZ!V+^TJ�U�[iU�Q6�(V&^TQ\JMLC^U;�Rs� [+JMhiJ�]ÅQ2) �DgK ¢^T`8m43yJ�]Q(QTV	):�6gK �F5) �&��gK �>ìs('�yrK ��CN_]ÅQTV_O2) �DgK ([eU QTV6 H�6gK 7 H�Dg " 3  #�
f(Z![}^�A�^TLCJ�]ÅQ\ONPh1W�N_]ÅQTV_OR[l��NPQT[iV_U
D
[}^�]V_S
S
V_U8hek n V_U8J>mFk�]ÅV_S�L!`8Q\[eU8j
QTZ8JI�MJMORV+^KVPW8) �DgK &'
�¢Z8[-]RZ
[-^KQ\Z!J�L8ORV_m8heJ�S �(J�^TQ\`Cn k ��fÝZ8J:�MJMORV+^�]ÅV_S
J�[eU�LCNP[iO^:9èNPUCn;9 " 3 � 7 U8J�S
JMS�mHJ�OÚVPWáJ�N_]{Z�LCNP[iO
[-^¢N_^R^T[ej_U8J�n
Q\V	 H�6gK =<Þ`H^T`CNPhihek&QTZ8J�V_U8J �¢[eQTZ f>9If@?þs(��fÝZ8J �MJMORV+^(V_U�Q\Z!J>`8U![iQ¢]Å[eO]heJ�ZCNU1_J�J+1_JMU
S�`!hiQT[iL!hi[-]Å[iQyk×[�W�NPUCn�V_U8hek
[�WA) �DgK *BÞp�V_U�QTZ8J�`!U8[iQK]Å[iO]ÅheJ �ÃfÝZ8JMU�Q\Z![}^-�8JC31DJMOCEGFÚ[iJ�^ �ÚW�N_]ÅQ\V_OR[ ��NPQ\[eV_U) �DgK :>H H�6gK 7 H�Dg�" 3  =�¢[ehih(^T`C]M]ÅJ�J�nk��f(Z8J&]ÅV+J0/#]Å[iJMUFQR^�W@V_O>m8[eV_ORQTZ8V_j_V_UCNPh��¢NU1_JMhiJMQR^>]ÅV_S
J×W@ORV_S
V_QTZ8JMO¢W�N_]ÅQTV_OR[l��NPQT[iV_UH^¢VPWÃQTZ8J�^RNPS
J>LHV_hek+U8V_S
[-NPh �9�!V_O�^Tk+S
S
JMQ\ORk('!Q\Z8J�ORV+V_QR^:9 NPUCn;9 " 3 j_V&[eUFQ\V
QTZ8J&^RNPS�J×W�N_]ÅQTV_O�� bóQ>[-^�[iS
LHV+^R^T[im!hiJ�QTV ]ÅV_S�m![iU8J�^TkBS
S�JMQTORk NPUCn$V_ORQTZ8V_j_V_UCNPhe[iQ�k�JNdF]ÅJ�L!Q�[iUÔQTZ8J
^TLHJ ]Å[-NPh3]MN_^TJ ) �DgK R> s. g " 3 F s

r
F s. g > P s9F g�" 3

r Q P s9FBg
r Q L �<%K 

f(Z![}^cZCN_^I) �DgK �FJ) �#�=gK �> s(�ÃfÝZ8J�]VBJ0/�]Å[eJMU QR^ 3J � 3J [iUK H�DgK chiJ�N_n
QTV�Q\Z!J eKN_NPO9�¢N�1_JMheJ�Q+'K�¢Z8[-]RZZCN_^ÝQ\Z8J�heV��(J�^TQcLCV+^R^T[em8heJ>N_]M]`!ON_]k:<?>þs(� L



f(Z!J#N_]M]`!ON_]kq<:[}^×nFJMQ\JMORS
[iU!J n m kôQTZ8J�U `!S�mHJ�O�VPW��MJMORV+^�NPQ*g > �>s(�ÔfÝZ `H^�I�NP`8mHJ ]{Z8[eJ ^
]ÅV_UC^T[-nFJMORJ n LCV_hek+U8V_S
[-NPh}^cVPWÃQTZ8J�LCNPORQT[-]`!h}NPOcW@V_ORS) �DgK O> P s9FBg�" 3

r Q C P s F gr Q C�� C �6gK �6�K 
[+Z8JK]RZ8V+^TJ(QTZ8JÚ`8U8[�S_`8J � C �6gK R>��+gUC " 3 F������ F��+g�"�C 0V3 QTZCNPQ(N_]RZ8[eJ+1_J�^+'��Ú[iQTZ
Q\Z!J¢heV��(J�^TQ�nFJMj_ORJMJ('
QTZ8J�]ÅV_UCn [iQT[iV_U�Q\ZCNPQÚj_[l1_J�^ÝLCJMOTW@J�]ÅQ�ORJ�]ÅV_UC^TQTOR`C]ÅQ\[eV_U?;):�6gK �F!) �#�=gK E>ìs � )( 
�ôJ¢ORJÅW@JMOÃQTV�I�NP`!mCJ�]RZ![iJ�^n_ùr�cFV_O9[+QTONPU8j>NPUCn�P¢j_`!k_J�Uq_ )�c W@V_OÃQ\Z!J¢L8ORVBVPWCQ\ZHNPQÃV_ORQ\Z!V_j_V_UCNPhi[eQyk�VPW÷QTZ8J�¢NU1_J�heJMQa^åORJ S�`8[eORJ ^åQ\Z8[-^�]V_UHnF[iQT[eV_U���f(Z!JI�¢NU1_J�heJMQa^�NPORJ�]ÅV_UC^TQTOR`C]ÅQ\J�n�W@ORV_SQ\Z!J�^R]MNPhi[eU8j
W@`!UC]ÅQ\[eV_U
QTZCNPQ�^TV_h 1_J�^(QTZ8J>nF[eh}NPQT[eV_U#J�S_`HNPQ\[eV_U

	 � �  �> r
$/&(' % V��YX
 	 �ór��V��X
 &L �6aK 

f(Z!J�S&NP[iU�LCV_[eUFQcW@V_O¢QTZ8[-^(LCNPLHJMO¢[-^(QTZ8J�]ÅV_U8U!J ]ÅQT[iV_U�VPW
� C �DgK (QTV � C �6�� &�

����� ��� � � ÿ _ù]{W �ÃI�NP`8mHJ ]{Z8[eJ ^9_ùr�c '�LCNPj_J�s��(a�c ��
�������������������������! "�$#&%"�(' g
F g " 3 > r
�:.]�*)  +�!%-,.'� C �DgK R> � C �D�! 0/ 
���('1�2�����43"����56 7�� 85:9;5<,��=�.�����?>���% ) ����56 "��%@'�3"���.3�>A����,�9��1� ):�6gK (F�) �#�=gK E>
s ���B��C.9; -����%+�!��3"% ) �Rsn�B�! C � C �6�� 
F � C � C �as-�B�� �> s(L �yuK 
D,K1MUMFE�G:�4[eO^TQ:�(J#]ÅV_U8U8J�]ÅQ �ôQTV g��7f(Z8J�W�N_]ÅQ\V_OZ_ �as;F g�" 3  G��r�c]_ �Rs;F gK G��r�c¢[eU+) �DgK �[-^�J+d N_]ÅQThik
sn�B� �(f(Z8J�W�N_]ÅQ\V_OI_ �as-�Bg " 3  G��r�c]_ �Rs=�BgK 1��r�c1[}^=��� 7 U#QTZ8J�`8U8[eQ�]Å[eO]heJ g�>`i 2IH '8QTZ8J�^Tk+S
S
J�QTOR[-]� C �DgK �ORJ�nF`C]ÅJ�^�Q\VôN�LCV_hek+U8V_S
[-NPh�[eU ]ÅV+^KJ�'ÃNPUHnôQ\Z!J�ORJÅW@V_ORJ&QTVY^TV_S
J
LCV_hek+U8V_S
[-NPh � �D�! �[iU �B>�Rsn�Ô]ÅV+^KJn G��r���fÝZ8JMU �=g
]V_ORORJ�^TLHV_UCn8^gQ\V i 28LMH�0�N�O 'FQTZF`C^(QTV��Rs=�Ô]ÅV+^&�+JBFB+
  G��r�> sn� ����Þ[eQTZ ) �DgK ¢N_^Ý[iUH�D�K &'8QTZ8J�V_ORQ\Z!V_j_V_UCNPhi[eQyk&]ÅV_UCnF[eQ\[eV_Uq� )( �[-^ÚU8V��çORJ�nF`C]ÅJ�n&QTV

�as-�B�� C � �D�! kF � C � �Rsn�B�! �> s(L �Rs�pK 
bdQ�ORJMS&NP[eUC^(QTV#^TZ8V��þQTZCNPQ�QTZ8J�LCV_hek+U!V_S�[-NPh � �D�! ¢[-^KQ\Z!J�Q\OR`8UH]�NPQTJ�n�m8[eU8V_S
[-NPh � C �6�� &��o(Q � > p
NPUCn � > s('4J�S_`CNPQT[eV_U��as�pK �Z!V_h}n8^�mHJ ]MNP`C^TJ � C �ópK ;>s(�#f(Z!JI8HO^TQ>QTJMORS ZHN_^>N*< F�W@V_h-n �MJ�ORVYNPQ��> s�NPUCn&[eQ¢[-^�PGNPQ¢NPQ���> p4� �Ú[iQTZ�<I�7s;�MJMORV�nFJMOR[ 1�NPQ\[ 1_J�^0 

�Rs=� �! C � C �D�! E> �Rs��B�! C _ �as-�B�� "�C FRQ �6� C  ck> s9FRQ;�6� C  #L �Rs_s� 
f(Z!J ^TJ�]ÅV_UCn$QTJ�ORS [eU��Rs�pK �[-^�Q\Z!J&S
[iORORV_O�[eS&NPj_J�N_]ÅORV+^R^;� >s	��r&VPWKQ\Z8J�8CO^TQ+'1ORJ�L!h}N_]Å[eU8j ��mFk
s;�Y��� f(Z8J#^T`!S ZCN_^�QTZ8J ]ÅV_ORORJ�]ÅQ:1�NPhe`8J s?�¢[eQ\Z <q�þs?��JMORVônFJMOR[l1�NPQT[ 1_J ^×NPQ�J�N_]RZ JMUCnk�ÔfÝZ8[}^
`8U8[�S_`!J�hek&nFJMQ\JMORS
[eU8J�^(N�LHV_hek+U8V_S
[-NPhCVPW�nFJMj_ORJMJ>r+<I�7s(�cf(Z8JMORJÅW@V_ORJ:�Rs�pK �[-^¢^RNPQT[}^,8HJ n m k � C �D�! #�

Ò



PÚV_Q\J�Q\ZCNPQ��Rs ���� C � C �6�� �[-^�Q\Z8J e¢JMORS
[eQ\J
[eU QTJMORLCV_h-NPQT[iU8j�LCV_hek+U8V_S
[-NPhÃQTZCNPQ�ZCN_^�S N�dB[iS×`8SP÷NPQTU8J�^R^>NPQ:� > p�NPUCn �H> s � �ÚZ8JMORJ
[iQ�J�S_`CNPh-^�s&NPUHn pK &�#bóQ�[}^�Q\Z!J�ORJ�^TLHV_UC^TJ�VPW�N ARS&N�d P÷NPQ
heV��ÚLCN_^R^cZCNPh W@mCNPUCn�8CheQTJ�OCD���ôJ�L8ORJÅW@JMOKQ\V �(V_O�$ �¢[eQ\Z � C �D�! ¢[iUH^TQ\J�N_n�VPW � C �DgK ÚW@V_O�Q6�(V�ORJ N_^TV_UH^+� � C �D�! ¢[}^�NPU V_On [iUCNPORk
LHV_hikBU8V_S
[}NPhPVPWCnFJMj_ORJ�J
<���s('��Ú[iQTZ�]V_U�1_JMU8[eJMU QG]ÅV+J0/#]Å[iJMUFQa^+'U�¢Z8[eheJ � C �6gK C[-^3N:R3NP`8ORJMUFQHLCV_hek+U8V_S
[-NPh
VPW/QTZ8J�^RNPS
Jån J�j_ORJMJ(��EcN_]RZ ��JMORV�VPW � C �6�� cj_[l1_J�^(Q,�(VI�MJMORV+^cVPW � C �6gK ÃW@ORV_S QTZ8J>OR`!hiJ 9BF!9 " 3 >
r�� .��*� �8ORV_S QTZCNPQ&LCNP[eO�'-�(J ]RZ!V+V+^TJYQTZ8JH��JMORV 9 & [iUH^T[}nFJ�QTZ8J$`8U8[eQ#]Å[iO]ÅheJYQTV j_V [iUFQTV QTZ8J
I�NP`8mHJ�]RZ8[eJ�^cLCV_hek+U!V_S�[-NPh  C �6gK E>MP s F g�" 3

r Q C C " 3�&(' 3 �Rsn�Bg " 3 9 &  �Rs�rK 
f(Z!J�<I�MJMORV+^ÃNPQ�g�>`�>s(j_[ 1_J¢Z![ij_Z�N_]M]Å`8ON_]Åk(���8V_O4QTZ8Jn�¢NU1_JMhiJMQR^+'�QTZ8JMk�j_[ 1_J�<:1�NPU8[-^TZ8[eU8j�S
V_S
J�UFQR^�y]RW ��I�NP`8mCJ�]{Z8[iJ�^;_ r�c '8V_O;[+QTONPU8j&NPUCn�PÚj_`8k_JMU _ )�c  &��b�WcQ\Z8J�W�N_]ÅQTV_O=�¢[eQ\Z$Q\Z8J�9@'²^Ý[}^ÚV_S
[iQTQTJ n�'CQTZ8J
nF[eh}NPQT[eV_U&J�S_`CNPQT[iV_U�L8ORVFnF`C]ÅJ�^(^TL8hi[eU8JÚW@`8UC]ÅQT[iV_UH^ <Y�¢[eQ\Z�N_]M]`!ON_]k:<�m8`8Q(U8V_Q(V_ORQTZ8V_j_V_UCNPhHQ\V×Q\Z!J�[eO
QTONPUC^Th}NPQTJ�^+�¢bdQK[-^¢QTZ8J�^TJ�JNdBQ\ON4��JMORV+^:9 3 '
L+LNL
' 9 C(" 3 VPW � C �DgK &'3]ÅV_S
[iU8j×W@ORV_S QTZ8J:�MJMORV+^:� 3 '�L+L+L�'� C " 3 VPW � C �6�� &'8QTZCNPQ�N_]{Z8[iJ+1_J>]ÅV_UCn [iQT[iV_UH� )( áNPUCn�k+[eJMh}n�V_ORQ\Z!V_j_V_UCNPhk�¢N�1_JMheJMQa^+�
f(Z!J�U!JNdBQ�^TJ�]ÅQ\[eV_UB�Ú[iheh¢^TZ8V��èQ\ZCNPQ×Q\Z!J��MJ�ORV+^�NPL!L8ORV+N_]RZôQTZ8J#]Å`8O&1_J f .]�!�as;�Y�! NfV> s
[eU QTZ8J

]ÅV_S
L8hiJ+dq�&FdL8h-NPU8J(�>bdU$Q\Z!J g	FdL8h-NPU8J('CQTZ8[-^�]Å`8O&1_J�mHJ ]ÅV_S
J�^*fhg � g�" 3 f > r�'3NPUHn�QTZ8[}^�8Cj_`8ORJ�hiVBV&$ ^
he[ $_J
N&S
V+V_U �óbóQ�]ÅV_UC^T[-^TQa^åVPWáQ6�(V�]Å[iO]Å`8h-NPO�NPO]M^+'9f g �Þs�f�> � r�NPUCn�fhg;Fþs�f�> � r�'GS
JMJ�QT[eU8j NPQg >�� 6, &�A
ck#fÝZ8JMV_ORJMS r�mCJMheV��;'FQ\Z!J �MJ�ORV+^ 9 & hi[eJ�[eU#QTZ8J�OR[ij_ZFQcZCNPh�W@L!h}NPU8J FÚJ��DgK ,�7p��E�4[ej_`8ORJ�t
^TZ8V���^gQ\Z!J�s�t(a:�MJMORV+^cVPW � $&% �6gK �8!J N_]{Z&LCNP[eO 9 NPUCn 9 " 3 ]ÅV_ORORJ�^TLCV_UHn8^ÃQTV�V_U!J�LCV_[eUFQ � [iU �4[ij_`!ORJ
s(�Ãf(Z!J��MJMORV+^(NPORJKV_`8QR^T[}nFJÚQ\Z!J�he[eS�[eQT[iU8j�]Å`8O&1_J('+mFk
f(Z8JMV_ORJMS t��ÃfÝZ8JMk�NPL8L8ORV+N_]{Z
Q\Z8J�]Å`8O&1_JKS
V+^TQ
^TheV��Úhik�U8J�NPOEg�>�� 6V� �¢Z8[-]RZ&]ÅV_ORORJ�^TLCV_UHn8^4QTV ��> s	��r  &��f(Z!J¢he[iS
[eQ\[eU8j>]Å`8O&1_JÚORJ�QRNP[eUC^ÃQTZ8JK^TLCJ�]Å[}NPh
L8ORV_LHJMORQyk
VPW/J�N_]RZ

� C �6gK #'!Q\ZCNPQÚQ\Z!J �MJMORV+^¢]ÅV_S
J�[eU�LCNP[iO^ 9þNPUCn 9 " 3 �

−1 −0.5 0 0.5 1 1.5 2

−1

−0.5

0

0.5

1

�4*@5 �3DG9��T� fÝZ8J�s�t(a��MJ�ORV+^cVPW � $&% �6gK ÝNPORJ�]heV+^TJ�QTV
Q\Z8J�he[iS
[eQ\[eU8j�]Å`8O&1_J(�
�
� ������� � � � �������@�	�9� ���$�A� ��� � �
� � C �6�� �
f(Z!J98CO^TQ�^TQTJML&[-^ÃQTV�L8ORV�1_J¢QTZCNPQ f�� f&�þs	��rR�6�4[ej_`8ORJn.� ÃNPUCn×Q\ZHNPQ f .��:�RsV� �4 Nf��çr 3�� C �6�4[ij_`!ORJ%K &�Yf(Z8J W@V_ORS�JMO�[}^�J�N_^Tk 'ÃNPUHnôQ\Z!J&h}NPQTQTJ�O×mCJMj_[eUC^;�¢[eQTZ�[]�MJMjT^V('²^@$_JMkô[}n J N < Q\V$ORJML8ORJ�^TJ�UFQ�QTZ8J

ORJMS&NP[iUCn J�O(mHJMQ6�(JMJMUZ�Rsn�B�! #"!C�NPUCn � C �6�� (mFk f4Nék+heV_O '²^c[eUFQ\JMj_ONPh!W@V_ORS�`8h-N��
�



����� ��� � � �k������� < > r�� 3"��� ����% )�� �!���  @' � > ��s	��r�/ ����� <���r ��%8% 3"��� � �!��� ' '1�.3+ @'=� )f�� f �qs	��r�/ 
���0���!� �����B���.�F� 9 ��� '��*� �C9  �7p�/
cJÅW@V_ORJ>L!ORV�1B[iU8j�[eQ+'��(J>U8JMJ�n�N�QTZ8JMV_ORJ�S nF`8J�QTV�EÃU8J�^TQTO�^V_S NPUCn	��N	$_JMk+N*�y]{W �áX$NPOnFJMU _ %�c  �;
��
 ����� �T� � � �����3 <��6�� # � � > ��% ) ����5  +��%B��� ,��=�.����� X��  -3+� ��%7% �1�.��� �= "�!��3 '�� 2 ������%B���,
>�� '= -3+ -� � /�� ��������� 2V> � 2 � � 2 0 3��÷p�? 6I? X��7s / 
 ���!� ��%7% � �!��� ' ��� <��6�� 5:9.'�3�%8 "�4 8� 3+��� �=%"� '1��,
������9 % 9.'�� S�[eU 2 � 2�? f ��f1? S&N�d(2 � 2�/
f(Z!J�nFJMQRNP[ih-^(NPmCV_`!Q��¢Z8JMU&NPUCn×Z8V��7Q\Z!J��MJMORV+^(]MNPU
ORJ NPhehek�hi[eJKV_U�QTZ8JKmHV_OnFJMO�VPW3QTZ8JKL8ORJ�^R]ÅOR[imHJ�n

NPU8UF`8he`C^�[}^�nF[-^R]Å`C^R^TJ�nômFk oÚUCnFJMO^TV_U�'R[FN - 'ÃNPUCn���NPORj+NB_ s+c �ôf(Z!J�[eO�^TZHNPORLCJMU8J�n�W@V_ORS j_[l1_J�^�QTZ8J
^TQTOR[}]ÅQ([eU8J�S_`CNPhe[iQ�kBf �?f��þs	��r�W@V_OE< �Þr��
D,K1MUMFE MFE���� �1M	K��"! #.G 
ck �Rs� #' � C �6�� #^RNPQT[}^,8HJ ^�QTZ8JÔ]V_UHnF[iQT[eV_U VPW�QTZ8J�E$� f(Z8JMV_ORJMSq� oÚUCn
[eUÞQTZ8[}^�]�N_^TJ(' � 2�> �Y6 F s� G�(��<qF 66 �W@V_O#p ? 6K? <Z�'r�� fÝZ `H^�S
[eU 2 � 2*> � % > s	� <k'KNPUCn
S&N�d(2 � 2n> � C " J > s	��r��&fÝZ8JMUôQ\Z8J
QTOR`8QTZ VPW¢QTZ8J
^TQaNPQTJMS�JMUFQ�V_UB� W@V_heheV��K^K[iS
S
J�nF[-NPQ\JMhek�W@ORV_S
QTZ8JIE%�îf(Z8JMV_ORJMSq��fÝZ8JMORJÅW@V_ORJ 9 F+9 " 3 > r � .�� hi[eJ�^¢[eU�QTZ8J�OR[ij_ZFQÚZCNPh�W@L!h}NPU8J(' �¢Z8[-]RZ�[eS
L8hi[eJ�^
QTZCNPQ2FÚJ�� 9A �7p��

−0.6 −0.4 −0.2 0 0.2 0.4 0.6

−0.5

−0.4

−0.3

−0.2

−0.1

0

0.1

0.2

0.3

0.4

0.5

�4*@5 �1DG9'&k� oÚhih
��JMORV+^Ýhi[eJ�[eUC^T[}n J�Q\Z!J>]Å[iO]ÅheJ fh�kf�> s	��r�'(<?>ÞtI;8s@;(�_p��
����� ��� � � �
� 
 ��� � �!��� ' ��� � C �D�! '1�.3+ @'=� ) f .����Rsn���� +f��Þr 3�� C$/
D,K1MUMFE�G � C �6�� ([}^cQTZ8J�Q\OR`!UC]MNPQ\J�n&f4Nék+heV_O¢^TJ�OR[eJ�^cW@V_O(QTZ8J�W@`8UC]ÅQ\[eV_UH�as9� �� &"�C���fÝZ8Jn<FQTZ nFJMOR[ 1�NPQT[l1_J
VPW(Q\Z8[-^ÚW@`8UH]QT[eV_U [-^9<���<*Fþs� �LNL+L+�yr+<��çs� �Rs � �! #" J C!�×f(Z8JMU f4Nék+heV_O '²^å[iUFQTJ�j_ONPhäW@V_ORS�`8h-N�W@V_O>QTZ8J
ORJMS&NP[iUCn J�O � C �6�� R>`�Rsn�B�! "!C � � C �D�! ([}^

� C �6�� �>`�yr+<I�7s� ]P rK� <*� s� <I�7s Q (*)% �6�:�,+� C " 3 �as-�,+� " J C%- + �Rs�tK 
>`�yr+<I�7s� P rK� <*� s� <I�7s Q ��� C � ( 3

% �as-� �& C " 3 �Rs=�B�@�& " J C - � �Rs+.� 
.



l NPheh+QTZ8[-^Gh-N_^TQ3[eUFQ\JMj_ONPh � C �D�! #� [+[iUH]JgJ N_]{Z:�MJ�ORVÚZCN_^-f �?f��þs	��r�'U�(J�ZHN�1_J f¯s����:��f " 3 � �as�� � ��rK #" 3 '
W@V_O�NPUFk����H�óp,�1s+c �cf(Z8JMU

f � C �Y�� +f�� ( 3
% �Rsn� �& C " 3 �Rsn� ����rK " J C - �R> � C � sr  �Rs %K 

o(Q=��> s	��r�'FJ�S_`CNPQT[eV_UZ�yuK �j_[ 1_J�^ � C �as	��rK R>ÞrUC " 3 �cf(ZF`C^cQTZ8J>ORJMS&NP[eUCnFJMO�[-^
� C � sr  �> �as-� s

r
 "�C �Ôr C " 3 >Þr C " 3 �Rs��K 

o(QÚJ�N_]RZ ��JMORV×VPW � C '��(J@$+U8V��'Q\ZCNPQ � C �<�� �>`�Rsn���� &"�C � PÚV�� �Rs+.� E��as��K (]V_S×m8[eU8J�[eU QTV
f .����Rsn���� +f "!C > f . "!C � "�C � C �<�* +f�� f . "!C � s

r
 "�C � C � sr  Nf(> s

r
L

f(Z![}^1[-^4Q\Z!J(mCV_`8UHnqf .��:�RsT���* +f��Þr 3�� C�QTZCNPQ4L8`8QR^��'V_`!Qa^T[-nFJ(QTZ8J(hi[eS
[iQT[eU8j�]`!O&1_J '_NPUCn×]ÅV_S�L!hiJMQTJ ^
f(Z!J�V_ORJMS t��
PÚV�� �(JánFJ�^R]ÅOR[emCJÃS
V_ORJÃL!ORJ ]Å[-^TJMhik�QTZ8JchiVF]MNPQ\[eV_U�VPWCQTZ8JE�MJMORV+^1VPW � C �6�� &�ÃoK^4[iU�[]�MJMjT^V('²^1L8ORV_m!hiJMS

W@V_O¢QTZ8J�J+dBLCV_U8JMUFQT[}NPhG^TJMOR[iJ�^-�y^TJ�J�QTZ8J�U8J+�'S
J�QTZ8VFn8^(NPUCn�N_n8nF[eQ\[eV_UCNPh8ORJ�^T`8heQa^c[eU ��NPORj+N�_ u�c  &'FQ\Z8JMORJ
NPORJ�Q6�(V&ORJMj_[iV_UH^(QTV ]ÅV_UC^T[-nFJMO ;cU8J�NPO �?> s	��r
NPUCn$N��¢Nék×W@ORV_S � >ès	��r��;[+`8L!LCV+^TJ:2 [}^�N�]Å[eO]ÅhiJ
NPORV_`8UCn � > s	��r�'��Ú[iQTZ 8TdBJ�n ^TS&NPheh�ON_nF[e`C^��]�ôf(Z!J�V_ORJMS %�^TQT`CnF[eJ ^�QTZ8J��MJMORV+^�[eUC^T[-nFJ 2 '(NPUCn
f(Z!J�V_ORJMS .Ô^TQ\`HnF[iJ�^�QTZ8J��MJMORV+^�V_`8QR^T[-nFJ(�Ôf3V_j_JMQTZ8JMO�QTZ8JMkôL8ORV�1_J
QTZCNPQ�QTZ8J �MJ�ORV+^�NPL!L8ORV+N_]RZÔQTZ8J
he[iS
[eQ\[eU8j�]Å`8O&1_J�f .]���Rs=�B�� +f(>þs(�

−0.4 −0.2 0 0.2 0.4
−0.5

−0.4

−0.3

−0.2

−0.1

0

0.1

0.2

0.3

0.4

0.5

�4*@5 �3DG9���� oÚheh��MJMORV+^(he[iJ�V_`8Qa^T[-nFJ�QTZ8J�]Å`8O&1_J�f .]���Rsn�B�� +f(> r 3�� C�'(<�>�.+p��
�I� ��� � ���B32��� ) >��� 7��3 �  3+� fh�kf��'s	��r ���, f �;�7s	��r�f&��� �

� C �6�� �> s<��as-�Ôr(�� FRQ;� < " J� #L �Rs�)( 
â



D,K1MUMFE�G�bdU�QTZ8J�[eUFQ\JMj_ONPh � C '3]{ZCNPU8j_J;1�NPOR[}NPm!hiJ�^ÝW@ORV_S �ÚQ\VK� > �Rs=�!�& G�(�as=� �@�& J ��f(Z!J�U �ìj_V+J�^
W@ORV_S s×Q\V�p#NPUHn�QTZ8J&nFJMOR[l1�NPQT[ 1_J�[}^ - � � - �A> �yr(�I��� �E�Þs� G�(�Rs � � �& �� �I�ôJ�heJ�N�1_J�LHNPORQ�VPWáQTZ8J
[eU QTJMj_ONPhC[eU�QTJ�ORS&^cVPW �

� C �6�� R>`� ( 3
% � C " 3 � sn�B�@�

r(�;�7sn�B� � � - �;L �Rs�aK 
oK^�<?W X QTZ8J�LHV��(J�O�� C(" 3 [-^(]ÅV_UC]ÅJ�UFQTONPQ\J�n
U!J NPO�� > s(�ÃoÚORV_`8UCn
QTZCNPQ(JMUCnFLHV_[eU QcQTZ8J�heJ N_n [iU8j
QTJ�ORSîVPW÷QTZ8JKJ+d+L8ORJ�^R^T[eV_U�[iU
LCNPORJMUFQTZ8J�^TJ ^¸[}^R�yr(�R��s� #" 3 �ÃfÝZ8J¢[eUFQ\JMj_ONPQT[iV_U×VPW � C " 3 j_[l1_J�^ �as�)( ÃNPUCn
L8ORV�1_J�^cQ\Z8J�heJ�S
S&N��[+`8L!LCV+^TJKQTZCNPQ � C �Y�� O> p
NPUCn
QTZ `H^ � C �<�� R>@�Rsn���� "�C �A
ck �as+.� (NPUCn&QTZ8J�hiJMS
S&N�'.����Rsn���� "�C >Y. "!C �ór+<*� s� P rK��<*�7s� <I�7s Q � C �Y�4 >Y. "!C P r+<I�Ôr<��7s Q r

sn�Ôr&� �as FRQ ��< " 3   W@ORV_S �as�)( 
> s�as-�Ôr&�� � .�+�< �Rs9FRQ;��< " 3   W@ORV_S �yrK �Rs�uK 

f(Z!Jn<FQ\Z�ORVBV_Q�nF[-^TL8h-N�kF^cQ\Z!J�J�S_`CNPQT[iV_U�VPW4Q\Z!J�NPL8L!ORV�dB[iS&NPQTJå]Å`8O&1_J# C NPUCn&QTZ8J�JMORORV_O(Q\JMORSf .����Rs=� �� +f(> f¯sn�Ôr&�?f��� � .�+�<� ��� � �Rs9FRQ;� < " J   #L �yr_pK 
����� ��� � � � � � %7% � �!��� '*�.9�3 '= -, � 3"��� �= 8��� %+� f �:�7s	��r�f > � ���������.3�� ����3"���0� 3"����� ��� �  < " J �@����5
3+��� ��9 ��� �  C � f .]�!�as-�B�� +f(> f¯sn�Ôr(�kf �� ��� .�+�<� �� � L �yrFs� 
D,K1MUMFE�G RGJMQI��mHJ
Q\Z!J&LCV_[eUFQ>V_U  C U8J�NPORJ�^TQ>QTVT� NPUCn	�:> � ��� � �ôJ
S�`H^TQ>^TZ8V��èQ\ZCNPQ
��[}^
Q;� <k" J  #�-[+[eUC]ÅJ�f¯s9F���f 3�� C�> s FRQ �+f���f � <� gW@V_Oå]ÅV_S
L8heJ+d� 'FV_U!J>ZCN_^

f²s9�Ôr&� f �� >Gf¯sn�Ôr(��f �� ������ s F
�

s-�Ôr(� ����
��

>Gf¯sn�Ôr(��f��� ���Rs9FRQ;� f���f<   f .��:�Rs=���� Nf >Gf .]���Rsn�B�! Nf � ���� s F
sn�Ôr(����Rs=� �! ����FRQ;��� J  ����>Gf .]���Rsn�B�! Nf ��f²sRF����
FRQ ��� J� +f�¢Z!J�ORJ�� > �Rsn�Ôr(�� G�(�6���Rs � �!  &�-[+[eUC]ÅJ �
[-^(V_U�Q\Z8J�]Å`8O&1_J  C '8nF[ 1+[-^T[iV_U�k+[eJMh}n8^f .��:�Rs=���� Nff¯sn�Ôr&� f��� � .�+�<� ��� � > f²sRF����
FRQ ��� J  +f

s FRQ �������C  > f¯sRF�����F�� �+f���fb Nf> s F Q;��< " J  `C^T[eU8j*�yr_pK [+[eUC]ÅJ ��[-^R8�d+J�nk'�� > Q;�Rs� #�(f(Z!J�ORJÅW@V_ORJ��R> Q;� <k" J  &�
û



� ������� � � � � � � %7% � �!��� ' �.9 3-'= ,�� 3+��� �= 8��� %+� fh�:�Þs	��r�f > � �����B���.3�� ����3+���!� 3+����� � Q � �  <k" 3 �@����5
3+��� ��9 ��� � 2 C , ��� � �  8� �� �A9;����� �

f .]�!�as-�B�� +f(> � C �'� ���!��� � C > heV_j�� .�+�<� 
r+< L

−0.4 −0.2 0 0.2 0.4
−0.5

−0.4

−0.3

−0.2

−0.1

0

0.1

0.2

0.3

0.4

0.5

�4*@5 �3DG9��T�M2 C [-^KN;8CO^TQ(V_OnFJMO¢NPL8L!ORV�dB[iS&NPQT[iV_U&]Å`8O&1_JKW@V_O@S¯ORJ�j_`!h}NPO '(�MJMORV+^+'(<�>=.+p��
f(Z!J91�NPhi`!J(VPW ��> s	��rK[-^1[iU×JN1_JMORk�ORJ�^TLCJ�]ÅQÃN�^T[iU!j_`8h}NPO4LHV_[iUFQäW@V_OÃQ\Z![}^4L!ORV_m8hiJMSq�3bdQÃ]ÅV_ORORJ�^TLCV_UHn8^

QTV>LHV_[iUFQR^�g > 63NPUCn�g:> � 6HV_U
QTZ8J¢`8U![iQÃ]Å[iO]ÅheJ(� � JÚU8V�� L8ORV�1_JcQ\ZCNPQgQ\Z8J-�MJ�ORV+^ �þNPL8L!ORV+N_]RZ&s	��r
NPQ¢^TLHJ�J�n�<k" 3�� J '8N_^¢X�V_hiJMO¢nF[-^R]ÅV�1_JMORJ�n×mFk�XYNPQTh-NPm&J+d+LHJ�OR[eS
JMU Q+�R[+`8ORL!OR[}^T[eU8j_hek 'PQTZ8J>]ÅV+J0/#]Å[iJMUFQ(VPW<k" 3�� J ]ÅV_S
J ^áW@ORV_S N��MJ�ORVW� VPWÃQ\Z8J�]ÅV_S
L8hiJMS
JMUFQaNPORk×J�ORORV_OcW@`!UC]ÅQ\[eV_U

JMOTW�]U�,�A �> s-�ôJMOTW �7�A E> r� +
( �
�

i "�� � - +
f(Z!J>]ÅV_ORV_hih-NPORk*�¢[ehihG[eS
L8ORV�1_J�^The[ij_ZFQThik
N�$+U8V��¢U�ORJ�^T`8hiQgW@V_OKQ\Z!J�hiVF]MNPQ\[eV_U�VPWÃQ\Z8J�^TJ �MJMORV+^+�
����� ��� � � � �	� � �  @'*� � �!���6�����0�!��� �7�A � 3+���!���  @'4� � �!��� � ��� � C �D�! ��� , � � �!��� 9 ���

� C �6gK '�9��F� 3"���.3
� > s

r
F �
r�� < F Q;��< "�
 �  �yr_rK 9 > 6k� �

� < � 6 � J
r+< FRQ;��< " 
 �  �yr_tK 

D,K1MUMFE�G@�ôJ�[eUFQ\ORVFnF`C]ÅJ�N�U8J+� J+d+L!ORJ ^R^T[eV_U$W@V_O ) �6�� :> �as;���� C � C �D�! #'O�¢Z8[-]RZô[-^�J+d N_]ÅQ\hek!):�6gK 
nFJ08CU8J�n�[iU �6�K n�¢[eQ\ZBg;FYg�" 3 > r �B.]���
oK^>N W@`8UC]ÅQT[iV_U$VPW���'GQTZ8[-^�[-^�N�LCV_hek+U!V_S�[-NPh4VPWÝn J�j_ORJMJ
r+<I�7sA�¢Z8V+^TJ�nFJMOR[l1�NPQT[ 1_J�ZCN_^�<��7s �MJMORV+^(mHV_Q\ZYNPQn��>'p�NPUCn ��> s:�y^TJMJI�Rs_s�  #�(f(Z!J�ORJÅW@V_ORJ�QTZ8J
nFJMOR[ 1�NPQ\[ 1_J�[-^KN�S�`!hiQT[iL!hiJKVPWE��C(" 3 �Rs��B�! C(" 3 'CNPUHn*�(J>ZHN�1_J>NPU L����M ! J�� ��� ��� ���<H E�������� LNM��) �6�� �>`�Rsn�B�! C � C �D�! E>þs-� � " 3C r J C " 3 (�)% � C(" 3 �Rsn� �& C " 3 - � L �yr�.� 

�



f(Z!J�UF`8S�mHJMO�� C [-^¢nFJMQTJ�ORS
[eU8J�n
mFk#^TJMQ\QT[eU8j ��> s&;
� C >Þr J C(" 3 ( 3

% � C " 3 �Rs=� �  C(" 3 - �R>=r J C(" 3�� � <� J� �yr+<� > r J C " 3 P��ór+<��7s� P r+<I�Ôr<*� s Q-Q " 3
ckq[+QT[eORhi[eU8j('¯^gW@V_ORS�`8h-N�V_O¢`C^T[eU8j�QTZ8J�ORJ ^T`!hiQ(VPWR�órK &'��(J�ZCNU1_J
� C >�� +< �as-F Q ��< " 3   #L �yr&%K 
ck#^TkBS�S
JMQTORk 'FQTZ8J 1PNPhi`8J�VPW/QTZ8J�[iUFQTJMj_ONPhC[eUZ�yr�.� áNPQ=��> s	��r�^TZ!V_`8h}n mCJ�r 3 " J C � C ��r���fÝZ8JMORJÅW@V_ORJ) �as	��rK R> s	��r���bóU�V_OnFJMO(Q\V&^TJMJ>QTZ8J�nFJMQaNP[eh3VPWÃQTZ8J;��JMORV+^ÝVPW � C �6�� �U!J NPO ��> s	��r�'��(J�[eU QTORV n `C]ÅJ

N×U8J+� 1�NPOR[}NPm!hiJ�mFk��;�7s	��r:>+� �(�yr � <� &��fÝZ8JMU):�6�� R>+):� s
r
F �
r�� <  �> ) � sr  �� � " 3C r(J C(" 3 ( ���� �% � s

r
F!�  C(" 3 � s

r
� �& C(" 3 - �

> s
r
�ôr?� " 3C ( �� � �% �as-� .@� J  C(" 3 - �

> s
r
� r�� <� +

( �� � �% i " 5 C�� � - � �as-FRQ;� < " 3   �yr(�K 
> s
r
� s� +

( �% i "�� � - +V�RsnF Q;� < " 3   �yrK)( 
> s
r
J�OTW�]U�7�A �FRQ;� < " 3  

f(Z!J�Q\Z![iOn�^TQ\JML �yr(�K �`C^TJ�n �yr&%K ¢NPUCn i�" 5 � � > s-� .@� J FRQ;� � 5  #'HNPUCn�[iUH�órK)( �+A> r�� < � �
RGJMQ@� mCJ�N4��JMORV
VPW�JMOTW�]U�,�A &��oÚhihV�MJMORV+^�NPORJ�^T[eS
L8heJ 'FmHJ�]MNP`C^TJ�Q\Z!J�nFJMOR[l1�NPQT[ 1_J*i�" � � [}^åU8J+1_J�O�MJMORV��/fÝZ8JÃW@`!UCn8NPS
JMU QRNPh�QTZ8JMV_ORJMSþVPWC]V_S
L8heJ+d�NPUCNPhikF^T[}^1^RN�kF^GQTZCNPQ/N_^ <�W XY'() �Rs	��r�F � �(�ór � <� � 

[-^=�MJ�ORV�NPQå^TV_S
J�LCV_[eUFQ � > � F Q;� <k" 3  #��bdUYQTJMORS&^¢VPWn��' � > s	��rAF ���(�yr�� <� �F Q ��<k" � � J  #'�¢Z![}]{Z#[-^=�yr_rK #'!mCJ�]MNP`C^TJ � C �6�� á^TZHNPORJ ^cJ+1_JMORk��MJMORVI�Ú[iQTZ ):�6�� cJ+d ]ÅJML8Q ��> s(�
� ������� � � � � �
	 � �0� ) � �!��� �����!�!��� �7�  ��� ' f ���=� � f��7t&+ ��.�/
D,K1MUMFE�G�f(Z8J¢]ÅV_ORORJ�^TLHV_UCnF[eU8j �'he[eJ ^¸V_`8Qa^T[-nFJcQ\Z!J¢he[iS
[eQ\[eU8j�]Å`8O&1_J f .]���Rs��I�� +f]>ìs('(�¢Z8[-]RZ�[eUFQ\JMO^TJ�]ÅQa^
[eQa^TJMh WÝNPQ:�H> s	��r��Ú[iQTZÔ^ThiV_LHJ�^ ��s(��bóU QTZ8J×hi[eS
[iQ+'�� > �<� �çs	��rK 1�&� <*F Q;� <k" 3  �S×`C^TQKZCNU1_Jf NPORj�� f@?Þt&+ ��.��cb�W3J�S_`CNPhe[eQyk�Z8JMh-nk' � J �(V_`!h}n×mHJ�L8`8ORJMhek�[iS&NPj_[eUCNPORk(�/fÝZ8JMU#f(Z8JMV_ORJMS %;�(V_`!h}n
j_[ 1_J f .����Rsn���� +f(> f²s-� � J < " 3 FRQ;� < " J  Nf > s9F Q ��< " J  
f(Z![}^Ú]V_UFQTON_nF[-]QR^cQTZ8J>[eU8J�S_`HNPhi[eQyk f .����Rsn���� +f��Þr 3�� C [eU fÝZ8JMV_ORJ�S r�'FL8ORV�1B[iU!j�Q\Z8J�]ÅV_ORV_hih-NPORk(��!J�QTQT[}^+' l N_^The[eU�'�NPUCn l ONPS
J�O _ùt�c�]ÅV_S
L8`8QTJ�n Q\Z!J �MJMORV+^�VPW>JMOTW�]U�7�  �QTV 1_J�ORk:Z8[ij_ZÞN_]M]Å`8ON_]Åk(�
f(Z!J�k�NPh-^TV�L!ORV�1_J�n�NPU N_^TkBS
L8Q\V_QT[-]KW@V_ORS VPWáQTZ8J�^TQRNPQ\JMS
JMUFQ f NPORj � f ?þt&+ ��.���bdQ�[-^¢[eUFQ\JMORJ�^TQT[iU8j

Æaã



QTV#^TJMJ�Q\Z8J�]ÅV_S
L8hiJMQTJ�^TQaNPQTJMS
J�UFQA� �ÚZ8[}]{Z�Q\Z!J�[eO�UF`8S
JMOR[}]MNPhHQaNPm!hiJ�]ÅV_U�8CORS&^- ¢L!ORV�1_J�n�m k�^T`C]RZ�NPU
[eUCnF[eORJ ]ÅQ¢NPORj_`8S
JMUFQ�[eU�1_V_hl1B[iU!j�Q\Z8J;�MJMORV+^(VPW � C �6�� &�
f(Z!J ^TJ;�MJMORV+^�NPL!L8ORV+N_]RZôs	��r&NPQKV_OnFJMOE< " 3�� J 'G]heV+^TJ�QTV&Q\Z!J�hi[eU8J � �çs	��r�> ����r � <k�2
ck�QTZ8J

]ÅV_ORV_hih-NPORk('8QTZ8J�^TheV_LCJ�VPW�QTZ8[-^Khe[iU8J�[-^ÚU8V_Q ��s(��f(Z8JMORJÅW@V_ORJ�Q\Z8J�n [}^TQRNPUC]ÅJ�W@ORV_S � C QTV�Q\Z8J�he[eS�[eQT[iU8j
]Å`8O&1_J�è[}^åVPWÝ^TQTOR[}]ÅQKV_OnFJMO9<k" 3�� J U8J�NPO � > s	��r��>bóUYQTZ8[}^åORJ�j_[eV_U�'HQTZ8J�JMORORV_O�V_On J�OK[eUYJ�S_`HNPQ\[eV_U�yr_pK áOR[-^TJ�^ÚQ\VI<k" 3 ��f(Z![}^KNPL8L8he[eJ ^Ý[iU�LHNPORQ\[-]Å`8h}NPOKQTV&QTZ8J�OR[ij_ZFQTS
V+^TQ9��JMORV�'��¢Z![}]{ZY]V_S
J�^ÝW@ORV_S QTZ8J8CO^TQ:� QRNPm8`8h-NPQ\J�n�[eU _ùt�c '(� �þs	��r=F��&��s(L²t&%�.]a9L+L+L:F 6Ts(L¯u_uFs+.nL+L+Lk G��r � <k�
� � � � �1��� � �1� �6� � J�> N J �
oè]RZHNPU8j_J>VPWR1�NPOR[}NPm!hiJ�^ �=> �as=� ]V+^��( G��r&[eU �yr�.� ¢L8ORV n `C]ÅJ ^ÚQTZ8J�[eU QTJMj_ONPh3VPWá^T[eU J C " 3 �]��f(Z8J

he[iS
[eQa^äVPWC[iUFQTJMORj_ONPQ\[eV_U>NPORJcORJ�h-NPQTJ n�mFk ��> �Rs��>]ÅV+^��  G��r�'(�¢Z8[-]RZ�[-^3J+dFN_]QThek>QTZ8J(]RZCNPU8j_JcN_^R^TV ]Å[}NPQTJ�n�¢[eQTZ g?> i 2IH [iU$Q\Z8J×L8ORV+VPW(VPW¢f(Z8JMV_ORJMS s(��fÝZ `H^;�ór�.� Ú[}^�X�JMk_J�O '¯^ÚW@V_ORS �y]{W ��X�JMk_JMO _b��c 'HLCNPj_J.+tK �VPWÃQTZ8J�ZCNPh W@mCNPUCn 8ChiQTJMO ):�6gK �[eU#J�S�`CNPQ\[eV_U �6�K 
) � i 2IH  O> sn� � " 3C ( H

% ^T[eU J C " 3 � - �KL �yr(aK 
f(Z!J9��JMORV>NPQR��> s(mHJ ]ÅV_S
J�^4QTZ8J�]ÅJMhiJMm8ONPQTJ�n�A&�MJMORV>NPQ�+ DKW@V_OgQ\Z8JÝW@ORJ�S_`8JMUC]Åk�ORJ ^TLHV_UC^TJ*):� i 2 H  #�

f(Z![}^
�MJMORVåNPQ J > +×[}^1VPWCV_OnFJMO4r+<k'�W@ORV_SìQTZ8J(LCV��(JMO3VPW÷^T[eU��Ú[iU*�yr(aK 3NPUCn�QTZ8JcW@V_ORSþVPW ) �DgK 1[iU*�6�K #��HN_]QTV_OR[ � NPQT[eV_U�j_[l1_J�^k<FQTZ�V_OnFJMOV�MJMORV+^1W@V_O4Q\Z8JKI�NP`8mHJ�]RZ8[eJ�^3LHV_hek+U8V_S
[-NPh}^ä[iU�):�6gK E>  H�DgK 7 H�Dg�" 3  #�
f(ZHNPQ��MJ�ORV�NPQ�J�> +�NPUCnIg�>`��s¢[-^gORJ ^TLHV_UC^T[em8heJÃW@V_OcQ\Z!JE<�1�NPU8[-^TZ8[iU!j�S
V_S�JMUFQR^4[iU
QTZ8Jn�¢NU1_JMhiJMQR^+�
f(Z!J¢QTOR[ij_V_U8V_S
JMQTOR[}]ÝLCV_hek+U8V_S
[-NPh ):� i 2 H  ¸nFORV_LH^4S
V_U8V_Q\V_U![}]MNPhehik�W@ORV_SîV_U8J¢QTV:�MJ�ORV�V_U&p�? J ?+ �y^TJMJ:�yr(aK  &�(f(Z8J-8CO^TQ(r+<:�Ôs>n J�OR[ 1�NPQT[l1_J�^(NPORJ �MJMORV�NPQ�J�>Þp�'8NPUCn J�> +V'BW@ORV_S QTZ8J 1PNPU8[}^TZ![iU8j

VPW¢^T[iU J C " 3 �]���8`8ORQTZ8JMORS
V_ORJKQ\Z8[-^K[eUFQ\JMj_ONPh4VPWn�Rs � ]ÅV+^��  C(" 3 ^T[eU��
[iU�1_V_h 1_J�^¢V_U!hik�VFn8n�LHV��(JMO^ÚVPW
]ÅV+^��K'8NPUCn
QTZ8J�V_U8hek�J+1_JMU&LHV��(JMO([-^cQ\Z8J�]ÅV_UC^TQRNPUFQ�QTJMORS � ) � i 2IH  Ã[-^cV n!n&NPORV_`8UCn×[eQa^R1�NPhe`8J�s	��r�NPQ
J�> N J '8NPUHn&[eQ¢[-^¢]MNPhehiJ�n ARZCNPh�W@mHNPUCn(D��
oÚUô[iS
LHV_ORQaNPUFQ S�`8J�^TQ\[eV_U$W@V_O�^T`C]{Z N48CheQ\JMO�[}^�Q\Z!J ^TheV_LHJ�NPQ*J > N J �&f(Z8[-^�^TheV_LCJ
nFJMQ\JMORS
[iU!J ^QTZ8J=�¢[-nFQ\Z
VPW3QTZ8JÚW@ORJ�S_`8JMUC]Åk�mHNPUCnk'_[eU*�¢Z8[-]RZ	)ìnFORV_LC^1W@ORV_S sKQ\V�p��ÃoÚU&[-nFJ�NPh�8CheQ\JMOcZCN_^cN 3y`8S
L?8

[eQa^Új_ONPL8Z�[}^KN×m8OR[-]�$��¢NPhehV�dZ8V��(J+1_JMO�'FQTZ8[}^Ú[-nFJ�NPh3[-^ÚU8V_Q�N×LHV_hikBU8V_S
[}NPh  #�(oÚUYV_L!Q\[eS&NPhihek&nFJ�^T[ij_U8J�n
LHV_hikBU8V_S
[}NPhcVPW�V_OnFJMO�� ZCN_^�^ThiV_LHJ
U8J�NPORhik Q �	� " 3  &� fÝZ8JMORJ �Ú[iheh(mHJ&OR[iL!L8hiJ�^�[iU:Q\Z8J�j_ONPL8ZÔVPW) � i 2 H  =< NôS
V_U8V_QTV_U8[-]&LHV_hek+U8V_S
[-NPh�]MNPU8U8V_Q
L8ORV�1+[-nFJ#^T`C]{ZÞNÔ^TZCNPORL7]Å`8Q\V	-��þf(Z!JYI�NP`8mHJ ]{Z8[eJ ^8CheQ\JMO^ÚNPORJ�U8J�]ÅJ ^R^RNPOR[ehek�heJ ^R^Ú^TZCNPORL?;�Q;�
�H (mHJ�]V_S
J�^4Q;� � �  #�
����� ��� � � � � 
 ��� '=%+��>�� ��� ) � i 2 H   8��������  M' ��>�>A�����. 85 �.3��!% ) ) < � + �.3 J > + ��r�/ 
���
3+�����A'= -3+ +��� �@����5 �������!% )�� 3F� �������!% )��  M' � � �!�:���R 8��3��!������%��" / � / 3+�����A'= -3+ +��� #K��� ,�� ��� �  -3+�
r ) r�� <�/
D,K1MUMFE�G�f(Z8J�[iUFQTJ�j_ONPh([eU\�ór(aK �ZCN_^×nFJMOR[l1�NPQT[ 1_J#^T[iU J C(" 3 �Y+ ��rK ?> s�NPQ J > + ��r�� fÝZ8J#^TheV_LCJ�VPW) � i 2 H  ¢[}^åJNdFN_]ÅQ\hek�Q\Z!J�]ÅV_UC^TQRNPU Q:�4��" 3C � 
ck �yr&%K ¢QTZ8[}^å[}^:� ) < � + F Q;� <k" 
 �  #��f1V&S
J�N_^T`8ORJ>QTZ8J
nFORV_L�[eU ):� i 2 H  ¢NPORV_`8UCn J >�+ ��r�'T�(J�[eUFQ\JMj_ONPQTJ�W@ORV_S + ��r;��� �&� <�Q\V�+ ��rAF�� �&� <k�:[+Z8[ W@QT[iU8j

ÆÆ



mFk�+ ��r�QTV&]ÅJ�UFQTJMO¢QTZ8J>[eUFQ\JMj_ONPh ' NPUHn#^R]MNPhe[iU8j�mFk � > � �&� <k'FQTZ8J�nFORV_L&[-^
� " 3C (�� ��� C" � � � C ^T[eU J C " 3 � - �#� s

� C � < (��" � �Rsn� � J
r+<  J C(" 3 - �

� s� +
(��" � i "�� � - � L �yr_uK 

f(ZF`C^cu&%
	èVPW3Q\Z!Jån ORV_L#]ÅV_S�J�^¸W@V_O��q> � r�� �¢[eQ\Z8[eU�Q6�(V�^TQRNPUCn8NPOn
nFJMOR[ 1�NPQT[l1_J�^cVPW3QTZ8J�S
J�NPU�'PW@V_O
QTZ8J�U8V_ORS&NPhCnF[-^TQTOR[im8`!Q\[eV_Uk &�/fÝZ8[}^gQTONPUC^T[iQT[eV_U�[eUFQ\JMO&1�NPhHZCN_^R�Ú[}nFQTZ�� J >'r ) r�� <T'8N_^cQTZ8J�QTZ8JMV_ORJMSL8ORJ�nF[-]ÅQa^+�ÃfÝZCNPQ(OR`8heJ �¢N_^gW@V_`8UCn�J+d+LHJ�OR[eS
JMU QRNPhehik×m k ��NP[}^TJMO¢NPUCnKFÚJMJ n�NPQ¢QTZ8J�mHJMj_[iU!U8[iU!j�VPW¸QTZ8J
QTOR[i`8S
L8Z�VPWgn [ij_[eQaNPh�8HhiQTJMO^+�

�9��F98DG98.��C9��

ÆMÂ��cÂMê4°�§P¬\³d¤d£°F» s Â��4Â�ÙPª��>ªR°P§�úgÂ Ù+Â��Cª{³dº�ª�»��ä���i��w��C�+w��d�i�B��� "!$#á~&%�w���~('F��wy�{�ów) ~{�+xcz��e�4�d�é~{�+*P�+w��d�ó»-,_¹¯°P¬aª{³
ê4®¯º¬T´�³yªgê/ÛPÛP®}Â�.-/�¿�Æ � â � Á�» ��0 Æ . Â

ÑéÂGËyÂ�Ì4ª{¦�´_¬TÉy·P¹²¬T¤R»1'Bw��32 wy|��54��yw��¸�{��6�~R��w�7¯w��i�y»�ÙéË-êÃà�»98!·�¹¯®�ªR§P¬T®²ÛP·P¹Üªé»MÆ � � ÑéÂ
L
Â�:cÂ s Â�;�¬T¥@¥�¹¯¤a»$<_Â�=ÃÂ>=1ªR¤d®¯¹²°¢ª{°�§"?ÝÂ úgÂ@=ä³yªRÄ¢¬T³R»-A÷�& B*C7²w)D/�Rw��ó�{�Ã�@�ä�i��wÃw����ó�{� �E4é��|��ez}�{��~{��x(���1�e�éwg|y�& B*F7¯w) �w��HG
�@~R���åw��y�y�R�H�E4��+|��iz}�{�_»�à�ªR¥�· Â-=G£ÄÚÛ Â�.JI>¿�Æ � â

L
Á�»_Ò�ã Æ 0 ÒMãâéÂ

ÒPÂ3à×ÂH,+ª{°�º¢ª{°�§K�4Â =gÂ9;�³d¬T°�¼T¬T®}»ML3�>7ö��+�& (z}~$7CN3�R�R�PO8z��+x{z��P�»MÛ�³d¬TÛ�³d¹¯°�¥\»MúG¹¯ÉT¬BQ3°P¹¯«¬T³d¤�¹¯¥-¨_»PÆ � � ÒPÂ
� Â3à×Â�à�ªR³d§�¬T°F»+�/w��� �w��e�y���@��Lä�$7 �Å���& (z}~$7ö�ó»Pà>ª{¥@·P¬\ÄKªR¥�¹²ÉRªR®+Ùé¦P³�«Å¬\¨M¤��1£�Â

L
»�êÃà�Ù+»98!³d£R«�¹¯§P¬\°PÉT¬�»éÆ � .". Â. Â�R(Â�à�¬\¨Å¬\³R»P6�~{��w�7¯w��i�TS�UB7ö���R��z��i�� (��~{��xVU�*�*C7 z}|y~{�ez}�{���y»�ÙéË-êÃà�»-88·P¹¯®Üª{§�¬T®¯Û�·P¹�ª�»MÆ ���

L
Â

âéÂ�W(ÂPÙ�¥�³óª{°�º¢ª{°�§�¡gÂH�1º¦P¨¬T° »�6�~{��w�7²w��e��~{��xXO8zY7ö� w��[Z/~R�-%R�y»�ß�¬\®¯®¯¬T¤�®¯¬T¨ 0 =3ª{Ä(´�³d¹¯§Pº¬�8!³�¬T¤d¤R»Mß>¬T®¯®²¬T¤d®¯¬\¨_»PÆ � �". Â
ûéÂ�W(ÂÙé¼T¬\ºC\£�» �]8�yw��3w�z��+w3w�z���w��P�\|��é~��d�8xMw��/w)DT*��R�+w��P�iz}~$7ö�ów�z���wT»\Ùé¹¯¥@¼T¦�°Pº¤d´_¬T³RÂT�H¬\³d®¯¹¯°�à>ª{¥@·FÂ�W4¬\¤RÂ>.-^�¿@Æ � ÑRÒMÁy» � ã 0 . ÒPÂ
� Â3úÃÂ ÙBÂ>�HªR³dº�ªé»P��|�z}w��P�ez _÷|XA÷�& B*-4��@~{�iz}�{���{�a`�~R�e��w) �~{�iz}|�~>7-LH�ó�M��7¯w) (�/~R�+x(AG�{�cb\w�|��Y4��yw��y»�ÙéË-êÃà�»�88·P¹¯®�ªR§P¬\®¯ÛP·�¹�ª�»
Æ � � ÑéÂ

ÆaÑ


