
����� � � � �	� 
 � ���
 � �	��� ���
� ��� �	� � � � � 
	� � ��� � ���	� � � � ����
 ��� �

� � ������� � � �

� �"!#��$�% &(' % )+* )-,/. 021 35464879��:<;

=(>�?A@/BDCFEHGI>KJ<LNM�MPON@QE9BDRTS U >2VXWIB#YZBD[#\
]^R_\a`TON@bY5\aMdc L_e�f @gOihjLkR

lnmporqtsvuxwzyb{Iu}|�sI~�y��Ps��r������ |P�p��o�	���j� � � 46454 � w�yb{�s�o�wT~�|5����uHq����
� ��~5� � ��q�s�o����q�����o�vu2w�y�{�s�o�w#~�~�y�wT�������q����rsP 

¡



� � � �£¢���� ��� 


¤ ¥ ¦ O §¨\�h©hªY «¬LNY8LkR W�\ ®A¯_@°Lk«±BF«ª²c «¬O S³\�Y8´iLN`TON@°OiS BTM M ¦ O
µ¶§·G L(@ ¥ Oz`±BTM5@°LkRFEkW ¦ \¸´ ¦ BN@°O C©RiYiC¬\�MBD«ª�c ¦ LNYM�\¹�O OªRi`_\�@gLkR»º
¼ ONRiM�Y�e½L³@I¯_@°Oi´�\aY5\¸LkR ¼ OTB#YiC©@°O ¼ ONRiM�YT>
¤ ¥ ¦ \�Y ¯¬@gLN`¬\�S©O�Y B ´¾L ¼ ¯¬O_¿À\�RTh Bª@°hkC ¼ ONRiM enL(@�ÁDÂ©Â Ã¨OzÄ¨º6Å
¥ OzÄ µÆ\�RTO#Bª@vG�L2®À\�S©Oª@�>
¤ ¥ ¦ O µ2\�RTO#Bª@�G�L2®¸\¸S©ON@IW�LkCÇ�S B©®�L±W B MPOzYM L_e�´iL ¼ ¯¬OzM�\ÈR�h
¼ L(S©O_�Y L¬eIO_�O¾´zM5@°L�W�O#BF[ Y�c ¼ ¼ OzM5@bc «_@°O#BD[T\ÈR�h9>
¤ VnR	M ¦ \aY�Y�M6CTSNc W�O	Y5\ ¼ Cª�B#M�O�M ¦ O µÆ\�RTO#Bª@�G�L2®À\�S©Oª@ÉBFRTS ¯ª�BÊ´iO
O5ËD¯¬Oi´�MPOiS ´iLkR�Ì}S©OªRT´iO ¸\ ¼ \�M�Y�LkR�M ¦ O�Í2M�BFRTSDBª@gS U L(SjO_©§Î\¸h©hNY
«_@/BDRT´ ¦ \ÈR�h @/B#M�\¸LNYT>
¤ VnR L(@gS©Oª@�MPL L}¯iM�\ ¼ \�Ï¾O M ¦ O `TON@bMPO6Ë S©O�MPOi´zM�L³@ÐS©OzY5\¸hkRFEpÌ2`�O
S³\ÒÑ�ON@gOªRiM�´iLkR�Ì}h}C©@£BTM�\¸LkRiY «±B#Y�O¾S L}R \�R©RTON@�@/B±S(\ÈCiY BDRTS @gO�Y�L_º
ÓC¾M�\¸LkR BN@°O Y5\ ¼ Cª�B#MPO¾S9>
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Ö O BTY�YiC ¼ O enL³@�M ¦ \�Y	Y�M6CTSNcF×
¤ Ø ÙvÚ ÁDÂ©Â Ã¨OzÄ µÆ\�RTO#Bª@vG�Lx¿À\�SjON@
¤ µ¶C ¼ \�RTLNY6\�M"c Û�ÜzÝßÞ Ú ÁDÂ©Â e�«ÊàNá
¤ â ÁDÂ e�« àNá @dCjR©R_\�RTh W�\aM ¦ ã ÂFä @ß\�h ¦ M ¯¬L2�Bª@�\aÏ¾OiS O_�O¾´zM5@°LkRiY
¤ â ÁDÂ e�« àNá @dCjR©R_\�RTh W�\aM ¦ ã ÂFä aO5e�M ¯¬L2�Bª@�\aÏ¾OiS O_�O¾´zM5@°LkRiY
¤ Å â Â Ã¨OzÄ BDRTS Åzå(Â Ã¨OzÄ §¨\�h©hªY «¬LNY�L}R ¼ B#Y�Y�O�Y
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JèBDRTS©L(@£B ` â >bÅ U L}RiMPO GpBª@naL érU >�J9O�Yi[#\�R_ê	\ÈR�´_ÓC�S©OzYT×

¤ J<L2�Bª@ß\�Ï¾OiS «¬O#B ¼ Y
¤ ?�O#B ¼ Y�M5@/B ¦  C©RTh

¤ VnR_\�M�\ÀBjDY�MB#MPO @£BÊS³\ëB#M�\¸LkR

VnRiMPON@ìedBÊ´iO MPL ¥ BDC�L2�B BDRTS JèciM ¦ \ëB érU >2VXWIBTYrBD[T\¿ê6×
¤ í SjOi´#B�c

¤ JèBN@bMPLkR Y ¦ L�W�ON@
¤ §pBÊSk@gL}R_\�ÏTBTM�\¸LkR
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ïAµ9ð µ(Bª@gh©O ðIOzM�Oi´zM�L³@IG�LkR»Ì}hkC©@/B#M�\¸LkRF×

¤ Ä¨ON@bMPO5Ë ðñOzMPOi´�MPL³@Q×òW�O `±Bª@�c M ¦ O ¦ \aM @°OzY�L2 CiM�\¸LkR
é�ó9EÀåèE®Á ô ¼ ê�BDRTS \ÈR©R�ON@�@/B±S³\�CiY éZÅ©> â E â >Àå ´ ¼ ê
¤ G�ONRiM6@£Bj ¥ @/B±´ª[rON@Q× â Á_º â Â©Â ´ ¼
¤ õ aOi´zM6@gL ¼ BÊhkRTOzM�\�´ GpBj�L(@�\ ¼ OzMPON@Q× â Â©Â±º â ÁDÂ ´ ¼
¤ §pBÊSk@gL}R_\�´ GpB©aL³@ß\ ¼ OzM�ON@Q× â ÁDÂ±º�ó©öNå ´ ¼
¤ ó ¥ U B±hkRTO�M�\¸´ G�L(\ 

¤ U CTLkR ðIO�MPOi´zM�L³@Q×òåFÁDÂÊº�÷ªÁFÂ ´ ¼

ïAµ9ð S©OzM�Oi´zMPL(@ Y5\ ¼ Cª�BTM�\¸LkR \ ¼ ¯ª�O ¼ OªRiMPOiS LkR ø�L(LªM GÎù ù
¸\�«_@/Bª@�\¸OzY érU >}VXWIB#YrBF[#\®ê
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¤ GIÅ©×Aû�üÀý Ú Å©> â ´ ¼ E}Á©ô ¼ @°OzYT>Ac_\¸O_�SªY
þÊÿ�� Ú érÅ�� ã�� Å�� ã�� ÷���å2ê�ô ¼

¤ G â ×Aû�üÀý Ú â >ÀåF´ ¼ E}Á©ô ¼ @°OzYT>Ac_\¸O_�SªY
þ_ÿ�� Ú é â �	� �Qâ �	� � Å©Å�� Å�ê�ô ¼

¤ G�ó9×Aû�üÀý Ú Å©> â ´ ¼ E}ó©ô ¼ @°OzYT>Ac_\¸O_�SªY
þÊÿ�� Ú érÅ���Á � Å���Á � Á��À÷Dê�ô ¼

¤ GÉåè×Aû�üÀý Ú â >ÀåF´ ¼ E}ó©ô ¼ @°OzYT>Ac_\¸O_�SªY
þ_ÿ�� Ú é â �À÷ �Qâ �À÷ � Å#Â
��ó³ê�ô ¼

¤ G�Á9×Aû�üÀý Ú Å©> â ´ ¼ E2åFô ¼ @°OzYT>Ac_\¸O_�SªY
þÊÿ�� Ú érÅ���ö � Å���ö � ÷���ó³ê�ô ¼

-0.01 -0.005 0 0.005 0.01

0

100

200

300

400

500

600

700

800

-0.01 -0.005 0 0.005 0.01

0

100

200

300

400

500

�� � ��� ���
� � � ��� ��� ����� � �"!
#



�I¢ � 
	� �	� ���	� � ��� 


Ö O Y8O_�O¾´zM�enL(@%$'&($ à ) * + ) , & ,�à é , Ú $ � ôÆê
¤ ø�Oi´¾LkRiY�M6@dCT´�M B©®}�Oª¯iMPLkR ¯±Bª\È@ ¼ BTY�Y�OzY \ÈR BFR Oz`TOªRiM
¤ Í}O_aOi´zM ¯±Bª\È@ W�\aM ¦ ¼ B#YY	´_aLNY�OzYM�MPL - .
¤ GpB©a´NCª�B#M�O @°Oi´iL(\  ¼ BTY�Y
¤ / ¯©¯ª�c ´NCiM�Y LkR ¼ B#YY�OzYT×

0 - .21 - 354�356 087 Å#Â Ã¨OzÄ
- 9 1 Å#Â Ã¨OzÄ 7 - :<;>=@? ü 3 7 - 9 ù â Â Ã¨OzÄ

¤ VnRT´_ CTS©O ¦ BÊSk@°LkR_\¸´ A S©Oi´#B�ciY «6c Y�´TB©À\ÈRTh Y6\�hkRÊB©AC©¯ «5c B
edBÊ´zMPL(@pL¬eAå é�ð	> Í2M6@gL ¼ E�µ õ J O5ËF¯¬ON@�\¸ONRT´¾O�ê
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Ö O aL(Lk[ e½L³@`$'&Z$ à ) * + ) , & ,�à W�\aM ¦ M ¦ O §Î\¸h©hNY S©Oi´#B�ciY
Yi¯¬Oi´�\ÒÌ}OiS «¬O¬�L±W > GA@gLªY�Y Y�O¾´zM�\¸LkRiY Bª@gO enL³@ Å â Â�axÅzå(Â Ã¨OzÄ
§Î\¸h©hNY ¼ BTY�Y�OzY	W�\aM ¦ ã ÂDä �O5eßM ¯¬L2�BN@ß\�Ï¾OiS O_aOi´zM6@gL}RiYT>
¤ * ) b�c b é þ d óe��Á�f¬Å���Á e�«_ê
¤ * ) g g h é þ d Â
��öNå�f â ��å eP«_ê

¤ * ) i ci é þ d Â
� Åzå�f�Â��ÀÂ©÷_å e�«_ê

¤ * ) í & í à é þ d Â
��ó ã f�Â�� Åiö eP«_ê

¤ * ) jSj é þ d Â
� â ö�f�Â�� Å#÷ eP«_ê

k(L(@ Û�ÜzÝ-Þ Ú â ÁDÂ e�« àªá E�M ¦ OzY�O ´N@°LNY�Y Y�O¾´zM�\¸LkRiY M5@/BDR¾Y��BTMPO MPL
Y�Oz`TOª@£Bj ¦ C©RTSk@°OiSNYÐL_e¨Oz`TOªRiM�Y�e½L³@ g BDR�S b Oz`TOªRiM�YTE}BDRTS Y�Oz`»º
ON@/B©©MPONR¾Y�e½L³@�M ¦ O i E í EèBDRTS j Oz`TOªRiM�YT>
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/ ¯©¯_@°L#Ëª\ ¼ B#M�O_�c ó9Å�ä érÅ â Â Ã¨OzÄ�ê BDRTS óD÷Dä érÅzå(Â ÃÎO�Ä�ê L_e
Y5\¸hkR±B©FOz`�ONRiM�Y ¯±BTY�Y�M ¦ O ¼ B#Y�Y�Y�O_aOi´zM�\¸LkR ´ªCiM�Y BDRTS BN@°O M ¦ ONR
YiC©«on�Oi´�MPOiS MPL S©O¾´#Bzc ¼ L(S©O ´NCiM�YT>
/ Y ¼ B©®#eP@£BÊ´zM�\¸LkR L¬eò«±BÊ´N[�hk@°LkC©R�SNY�B©�Y�L ¯±BTY�YIM ¦ O ´NCiM�YT>�J¨@�\Òº
¼ BN@bc «ÊB±´N[»hk@gL}C©RTSNYTEDW�\aM ¦ ´N@gLªY�Y�Y�Oi´zM�\�L}RiY�e½L³@vaO5eßM�EX@�\¸h ¦ M ¯¬L¬º
�Bª@ß\�ÏTB#M�\�L}RiY	BN@°O©×
¤ $'&($ à ) g & g à é þ d ÅzåFóDÂjÂ � ÅiöDÂjÂ eP«_ê

¤ $'&($ à ) p cp é þ d Å#÷©Â©ÂjÂ � Å©Å#ÂjÂ©Â e�«_ê

¤ $ & $�à ) +%+ é þ d ÁD÷©Â � óNå(Â e�«_ê

¤ $ & $ à ) Ý cÝ é þ d öNå(Â � å(Â©Â e�«_ê

¥ ¦ O ¼ LNY�M ¯¬ON@"R_\¸´�\¸LkCiY L¬e�M ¦ OzY�O \aY $ & $ à ) +%+ EÕOzYi¯¬Oi´�\ëB©®�c
enL(@KM ¦ O Å â Â Ã¨OzÄ §Î\¸h©hNY ´#B#Y8O©>
¥ ¦ ON@°O5enL(@gO M ¦ O §Î\¸h©hNY ¼ B#Y�Y \aY @°Oi´iLkRiYM5@"CT´zMPO¾S C¾Y5\ÈR�h M6@£BÊ´N[5Y
BDRTS C©RÊB#Y�Y�L(´±\ÀBTMPOiS ´¬ÓCiYMPON@bY BDR�S ´ªCiM�Y Bª@°O ¼ BÊS©O B#M M ¦ O
§Î\¸h©hNY S©Oi´#B�c ¼ L(SjO �O�`TO_�>

q



� �	� rN� � �	� � � �	� �ts � � � � � � � �

k(L(@ * ) í & í à ×
¤ @gO¾´iLkRiY�M6@dC�´zMPOiS §¨\�h©hªY ¼ BTY�Y \�RT´iLkR¾Y5\�YMPONRiM�W�\�M ¦ A ¼ B#YY
¤ �L±W M6@£BÊ´N[ ¼ Cª�M�\�¯ªÀ\�´±\�M"c é'uv÷Dê

k(L(@ * ) g g hv) â n�OzM�Y ×
¤ ¦ \¸h ¦ ¼ L ¼ OªRiM5C ¼ �Oª¯iMPLkR \�R Oz`TONRiM é'w�Å#Â Ã¨OzÄ�ê
¤ ¦ \¸h ¦ ¼ L ¼ OªRiM5C ¼ �Oª¯iMPLkR \aY \�Y�Lx�BTMPOiS é�x =@? ý ; 7 Å#Â Ã¨OzÄ�ê

k(L(@ * ) g g h ) å n�OzM�Y ×
¤ enL(@g´iO Oz`�ONRiM�MPL å n�OzM�Y
¤ «¬OzY�Myn�OzM ¯±Bª\È@ ¼ CiY�M�YZB#M�\aYPeßc 0 - z 1 - {|{ 087 Å#Â Ã¨OzÄ
¤ n�OzM�Bj�hjL³@ß\�M ¦ ¼ � =@}�~ `±B© CTO �[�o��wvÂ}> Â_å
¤ M ¦ @"CiY�M	\�R §¨\�hjhNY�e�@/B ¼ O 7 Â}> ãjã
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k(L(@ * ) b c b ×
¤ enL(@g´iO Oz`�ONRiM�MPL â n�OzM�Y
¤ ´#B©a´NCª�B#M�O�- �P�NW�\aM ¦ AHÄ ¥ Lk¯ é�ð	>(=_BÊ´N[5Y8LkRFEk\ ¼ ¯ÇÈ> ¥ > / «¬O±ê
¤ @gO��kC_\�@gO - � ��w â ÃÎO�Ä enL³@¨BTM �O#BTY�MÐLkRTO�n�OzM

k(L(@ * ) i ci ×
¤ enL(@g´iO Oz`�ONRiM�MPL â n�OzM�Y
¤ M�BÊh n�OzM�´ ¦ Bª@ ¼ \�et- � � 7 â ÃÎO�Ä�E"���bü��tw�Å#Â}E�� { ;@~ f���� üÀý wvÂ}>ÀåFÁ
¤ @°O��kC_\�@gO R�L�n�O�MpM�BÊh©h©OiS BTY�«¬O#BFCiM"c�EDBTMAaO#BTY�M¨LkRTOyn�OzM�M�B±hjh©OiS
B#Y ´ ¦ Bª@ ¼ E9BDRTS RTO�\aM ¦ Oª@en�OzM�´iLkRiMBN\�RiY	MPON@bM�\ëBª@�c `TON@bM�\¸´iOzY

k(L(@ * ) jSj ×
¤ @gO��kC_\�@gO RTL M�B±hªY�eP@gL ¼ ¯_@°Oi´iO¾S³\ÈR�h ¼ L(S©O�Y
¤ RTO�\aM ¦ Oª@en�OzM ¦ B#Y�Y�Oi´iL}RTSDBª@�c `TON@bM�\¸´iOzY
¤ RTL ¦ \¸h ¦ ¼ L ¼ OªRiM5C ¼ �Oª¯iMPLkR¾Y é 7 Å Ã¨OzÄ�ê
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VnR L³@°S©ON@IM�L L}¯iM�\ ¼ \�Ï¾O M ¦ OzY�O @°OzYiCª�M�YTEpM ¦ O ¯ÊBN@/B ¼ OzM�ON@�Y BDRTS
M ¦ O±\È@<´NCiMv`ÊB© CTOzYAW�Oª@gO CiY�OiS B#Y�\ÈRj¯©CiM�Y�MPL B RTONC©@/B©©RTOzM"W�L³@"[ª>
¤ ¥ ¦ O RTONC©@/B©ÉRTO�MdW�L(@d[ ¦ BTY Åzå \�R©¯©CiM CjR_\�M�Y é�LkRTO e½L³@�O#BÊ´ ¦¯±Bª@£B ¼ O�MPON@ßê6E ÅiÁ ¦ \¸S©S©ONR C©R_\aM�Y�E BFRTS ÷ LkCiM6¯©CiM�Y é�LkRTO e½L³@
O#B±´ ¦ S©Oi´TBzc ¼ L(S©O�ê6>
¤ VXM�\aY�e�Cª®²c ´iL}R©RTOi´zM�OiS BFRTS CiY�OzY�Y�M�BFRTSDBª@gS «±B±´N[ ¯_@°Lk¯±BÊhDBiº
M�\¸LkR B#Y \�M�Y aO#Bª@dR¬\ÈRTh B©ah©L³@ß\aM ¦ ¼ >
¤ ¥ L Yi¯¬OiO¾S BDRTS ¯¬ON@ ¦ BF¯iY \ ¼ ¯¬@gLª`TO M ¦ O M6@£Bª\ÈR¬\ÈRTh<EÎM ¦ O ¯ÊBiº
@£B ¼ OzMPON@bY�W�Oª@gO ¼ BD¯©¯¬O¾S M�L M ¦ O \�RiMPON@b`±BjF�ÈÂ¶E�Å[��«5c M ¦ O ¼ BD¯
� �) Å 1 O5ËD¯L� 1 é��Xf�� =@}�~ ê �  R â ��>
¤ kÆL³@¨OTB±´ ¦ Y8OzM ¯±Bª@/B ¼ OzMPOª@�Y \�R BDR Oz`TOªRiM * ) � E M6@£Bª\ÈR¬\ÈRTh
B#Yi[ZOiS M ¦ O RTOzM"W�L³@"[ M�L L}C©¯©CiM B Å e½L³@vM ¦ O * ) � LkCiM5¯jCiM
C©R_\aM	BDRTS B Â e½L³@�M ¦ O LNM ¦ ON@¨L}CiM5¯©C¾M C©R_\aM�YT>
¤ ¥ ¦ O R�ONC©@/B©vRTOzM"W�L³@"[ LkC¾M5¯©CiM ´NC¾M `±BjÓCTO�Y W�ON@°O M ¦ OªR \�R�º
S©ON¯¬ONR�S©ONRiMZ²c Lk¯iM�\ ¼ \aÏ¾OiS M�L ¼ \�R_\ ¼ \�Ï¾O Ø � ù � f � enL(@IO#BÊ´ ¦S©Oi´#B�c ¼ L(S©Oj>
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