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w�KNM OQU���U 2 b l�TVU `42 MdO�ZeMPR[{4f s MdOQM O ^y` U ` R[KNM�R[K4M?p ^ OQU ` M � l x MPO ` M R[U b Z'& ^ x c O ^ R c OCl ( p � & ^ x 0�^a`N2 U `R c�s U ` � R ^a` � Z�� � � �j�L� ZeMdM ^ fNfjM `N2 U � �oG w�KNM MP�Hf8MPOQUVW M ` RQZXU ` RQKNM�R c�s U ` � R ^a` � s ^ ZXfjMdO p�c OQW M 2 U `� MPf4R[MPW x MPO 6 m�m 6 s KNMPOQMiR[K4M b l�TVU `N2 MdO s ^ Z O c R ^ RQM 2 U ` l ^ s G w�KNM p�c TVT c�s {4f MP�Hf8MPOQUVW M ` R U ` RQKNMiU `p � & ^ x s MdOQM�fjMdO p�c OQW M 2 U ` � M b MPW x MPO 6 m�m � �HR[K4UVZ'R[U�WXM;O c R ^ R[U ` �oRQKNM b l�TVU `N2 MPO�U ` fNUYR b K G w�KNM�OeMdZQ{4T�R[Zs MdOQM p�c { `N2 R c x MSz�{4U�R[M 2 U%d8MdOeM ` R�U ` R[K4MSR sgc�b ^ ZQMPZ � ^ p ^ b RgRQK ^ R s UVTVT x M 2 U�Z b {4ZQZQM 2 R c�s ^ O 2 R[K4M%M `N2 cypR[K4M b K ^ f4R[MPO G
( I*) �,+�- bz\ P 
 bcX U+S Q M b U 	.-
2 U���{NOQM � G 5 ^a`N2i�

�a{NOQM � G	6 ZeK c�s RQKNM�W c 2 MdT W c { ` RQM 2 U ` R[K4M p � & ^ x Gw�KNM�W ^ U ` bPc WXf c ` M ` R[Z cap RQKNM�W c 2 MPT s MPOQM 3/ w�K4MoR[MPZeR�ZeM b RQU c ` s ^ ZSW ^a2 M cap ^ ^ TV{NW U ` {NW fNUVfjM 6 W T c ` � ^y`N2 � 5
WXW U `�2 U ^ WXM R[MdO G w�K4M s ^ TVTRQKNU b � ` MPZQZ s ^ Z 6 WXW ^a`N2 R c R ^ T W ^ ZQZ s ^ Z 5 ����I�I

� � ( s UYR[K M `42 f4TV{N��Z 0 G F ZeU ` � ^ O c {N��K ` MdZeZOeM p MdOeM ` b M f ^a2 R[KNMoO c {N�aK ` MdZeZ�KNMdU���K�R cap R[KNM�ZefNO ^ l f ^ U ` R[M 2 ZQ{NO p ^ b M s ^ Z�MdZCR[U�W ^ RQM 2 R c x M�T�MdZQZRQK ^a` 5 �
� � W G

0 w�K4M p�c O b M ZeM ` Z c OQZ s MdOeM ZeR ^a`N2 ^ O 2 6 � � 2 ZQM ` Z c OQZ p O c W p �%� � % w � � G w�KNM R[MPZeRiZeM b RQU c ` s ^ ZZeUVW fNT�l�Ze{NfNf c OeRQM 2 ^ R%RQKNM M `42 Z%R c ^ k c U 2 b O c ZQZ;R ^ T � p O c W W c W M ` R G w�KNM ^ ZQZeMdW x T�l cap ZQM ` Z c OeZ^a`42 bdc {NfNTVU ` ��Z s MdOQM 5 � m
WXW T c ` � ^a`N2 bdc k�MPOQM 2 x l ^a` ^ TV{NW U ` {NW fNUVfjM G w�K4MS� ^ f x MPR s MdM ` RQKNUVZbPc kaMdO ^a`N2 R[K4M_RQMdZCR ZeM b R[U c ` s ^ Z 5

WXW � ^ ZeZQ{NOeU ` � p OQMPM W c k�MPWXM ` R cap R[K4M'R[MdZCRgZeM b R[U c ` G � MPM � ��{NOQM� G � G1 w�KNM%M `N2 ZQ{4fNf c OeR[Z ^ OQM ^ R c R ^ T cap 6 I m
W W?T c ` ��� s KNMPOQMSRQKNM p�c O s ^ O 2 5

� m W W s ^ Z ^ fNfNO c �HU�W ^ RQMdTYl^ f ^ O ^ x c T ^ G w�KNM�ZeR[Oe{4R[Z ^ OeM 5
W T c ` ��Z c TVU 2�^ TV{4WXU ` {4W x ^ OQZ cap MdTVT�UVf4RQU b;b O c ZQZ_ZQM b R[U c `}( � m32 5 mW W 0 G

� 5



�8� �������
��
	� �������n���r" �������r!�"�
	� � � �}� � ������!���� �<��!���� 
 �

2 U���{NOQM � G 5
3Jd[6CB�=D@^]�ADKB75MP= ]�=WZ�;>O _g=D@[Z^7>M =D@ > 4��eQ}h8c�d 6CB CnYB7L7jZ�=`C�� � ��c+!auiC � �

w ^ x T�M � G 5
3���Q�M Q�uR7>An7>MLCi6�SEA:KB75An7LC>A�C87L;>AW=?6N@

&qM ` �aR[K h 6HG m � W� U ^ WXM R[MPO = m G m � 5
W� OelXJ}MPUV��K�R �

5
G
��I
� ���J ^ RQMdO 2 M ` ZQUYR l 7 �a�

�
G,� �����)W |� l ` G kHU�Z bPc ZQUYR l �

5
G m � 2 5 m

�  W : �yZ&qM ` �yR[K�R c 2 U ^ WXM R[MdO�O ^ R[U c �& � �4G	6� R[Oe{ b RQ{NO ^ TqW ^ ZeZ'R c � 2N2 M 2 W ^ ZeZ O ^ R[U c ��	
���

5
� m G F �� c {N��K ` MPZQZ � & 6a�

�
� 2 5 m

�  
� w�KNMol c � M�ZCR[Oe{ b RQ{NOQM s ^ Z%W ^a2 M cap ^ TV{4WXU ` {4W � � � 6 m�m 2 6 m�m x M ^ W Z G � R s ^ Z bdc `4` M b R[M 2 R c R[KNMkaMdOeRQU b ^ T ^ b RQ{ ^ R c OQZ cap RQKNM b ^ OeOQU ^ ��M x l�K4U ` ��MPZ G�� R R[K4MwT�M p R bdc `N` M b R[U c ` U ` � �a{NOQM � G	6 � O ^ U�TVZ ^a`42T�U ` M ^ O x ^ T�T x M ^ OQU ` ��Z ^ OQM {NZeM 2 x MPR s MdM ` R[K4MXKNU ` ��M ^a`N2 R[KNM ZQ{4fNf c OeR x M ^ W U ` c O 2 MdO�R c ^ TVT c�sfNUYR b K�W c R[U c ` cap R[KNM�W c 2 MPT G� W f c OCR ^a` R_f ^ O ^ W MPRQMdOQZ ^ OQM���U�kaM ` U ` R ^ x TVM � G 5

Gw�KNM W ^ U ` U 2 M ^ cyp R[KNU�Z 2 MPZQU�� ` s ^ ZSR[K ^ R c ` T�l p�c O b MdZ c ` ^ bPc ` ZCR ^a` R b O c ZeZ%ZQM b R[U c ` ZeK c {NT 2 x MW M ^ Ze{NOQM 2 G � O ^ � ^y`N2 T�U p R p�c O b MPZ p O c W RQKNM_M `N2 ZQ{NfNf c OCR[Z ^a`N2 ZeRQOQ{4RQZ ZeK c {NT 2X` c R K ^ kaM R c x M bdc OeOQM b R[M 2
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p�c O G w�KNMST�M ` �yR[K cyp R[KNM R[MPZeR'ZeM b R[U c ` s ^ Z ^ bdc W fNO c WXU�ZQM x M R s MPM ` KNU���K � MPl ` c T 2 Z ` {4W x MPOQZ ( x ^ ZeM 2 c `TVM ` �aRQK 0 ^y`N2 R[KNMwTVM ` �aR[K cap R[K4M x ^ ZeU ` G w�l�fNU b ^ T R c�s U ` ��TVM ` �aR[K�U ` p � & ^ x s ^ Z 6�� W � c O 5
6
�
� RQUVW MdZR[K4M�TVM ` �aR[K cyp R[KNMiZeM b RQU c ` G w�K4M 2 U ^ W MPRQMdO s ^ Z�ZQMdT�M b R[M 2 W ^ U ` T�l R c M ` ZQ{4OQM�R[K ^ R R[K4M b l�TVU `N2 MdO s ^ ZR[Oe{NT�loOQU���U 2 G 2 c O ^ T c ^y2 cyp F m % �yW R[K4M W ^ � 2 UVZefNT ^ b MdW M ` R s ^ Z T�MdZeZ1R[K ^a` m �Y5 ' cap R[K4M ZeM b R[U c ` T�M ` �aRQK Gw�KNM�ZQM ` Z c O ^ OQO ^y` ��MdW M ` RQZ U�Z�ZQK c�s ` U `i� ��{4OQM � G � G�� fNU ` U `�^ � ` MdTYl � ReR[M 2 K c TVM s ^ Z_{NZQM 2 R c2 M bdc {Nf4TVM�W c W M ` R p O c W ZQK4M ^ O T c ^y2 Z G w�KNUVZ ^ T�Z c MdTVU�WXU ` ^ RQM 2i^ �HU ^ TqT c ^y2 Z_U `N2 { b M 2 x l x M `N2 U ` � cap R[KNMR[MPZeR;ZQM b R[U c ` G � KNUVW fNT ^ R[MPZ s MPOQMo{4ZQM 2 R c TVUVW U�R R[KNM ^ �HU ^ T W c k�MPWXM ` R cap R[KNM�R[MPZeR;ZQM b R[U c ` G w�KNU�Z;ZeMPRQ{Nf^ T�T c�s M 2 R[K4M%R[MdZCR b l�TVU `N2 MPOgR c O c R ^ RQM ^ O c { `N2 UYR q Z ^ �HUVZt� x {4R p O c W c x ZeMdOek ^ RQU c `i2 {NOQU ` �oR[K4M�M>�Hf8MPOQU�WXM ` R
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U�R%ZQMdMPWXM 2 R[K ^ R�RQKNM p OQU b RQU c ` U ` R[KNM�Ze{NfNf c OeR s ^ Z�M ` c {N��K R c f4OQMPkaM ` R�R[KNU�Z G � ` RQKNM�R c�s U ` ��R ^a` � R[KNMW c 2 MPT s ^ Z W c { ` R[M 2 c ` ^ OQU�� ^ T�T c�s U ` � W ^a` { ^ T�ZQMPReR[U ` � cap 2 O ^ p R ^a`N2 l ^ s ^a` ��TVM � s KNUVT�MgU ` R[KNM_p � & ^ x^ T�T ZQM RQRQU ` ��Z s MdOeM 2 c ` M x liRQKNM bdc ` RQO c TqZClHZCR[MPW cap RQKNM b ^ OeOQU ^ ��M Gw�KNM p�c O b M�ZeM ` Z c OQZ ^ OQM�ZCR ^a`N2N^ O 2 ZCR[O ^ U ` � ^ {N��MdZ x ^ ZQM 2 2 MdZeUV� ` Zo{NZQM 2 MP��R[M ` ZQU�kaMdTYl x l p �S� D� % w � �a� s KNU�TVM ^ TVT;kaMdT cHb U�R[U�MdZ ^ OQM M ` bdc 2 MdO c {4R[fN{HR[Z p O c W R[K4M b ^ OeOQU ^ ��MdZ G � ` x c R[K T ^ x c O ^ R c OQU�MdZ ^� c RQR[U ` ��MPO p�� ��� s MdOQM {NZQM 2 p�c O ^ WXfNT�U � b ^ R[U c ` � � TYR[MPOQU ` � ^a`42 ^a` ^ T c ��R c 2 UV��UYR ^ T bPc ` k�MPOQZQU c ` cap ^ TVTW M ^ Ze{NOQMPWXM ` RQZ Ga� T�R[K c {N��K Z ^ WXM�W ^ � M ^y`N2 W c 2 MdT)� R sgc 2 UEd MPOQM ` R�{ ` U�R[Z s MdOeMX{4ZQM 2 G � ` RQKNM�R c�s U ` �R ^y` � ^ Z ^ W fNT�M p OeMdz|{NM ` b l cap 6 m�m � � ^y`N2 ^ � T�R[MPO b {4R c d p OeMdz|{NM ` b l cyp � m � � s MdOQM {NZQM 2 G 2 c O�R[KNMp�c T�T c�s {NfiM>�HfjMdOeUVW M ` R[Z�U ` R[KNMVp � & ^ x R[K4M�Z ^ W fNTVU ` � p OeMdz|{NM ` b l s ^ Z_OQM 2 { b M 2 R c 5

6 m � � � � T�RQMdOQU ` � ^ RF m � � G � ` x c RQK b ^ ZeMdZ;RQKNM b {4R c d p OQMPz�{4M ` b l s ^ Z ZQM R;R c s MdT�T x MPT c�s RQKNM % l�z|{NUVZCR p OeMdz|{NM ` b l R c ^ k c U 2^ T�U ^ ZeU ` � cap R[KNMiZeUV� `N^ T GG� TVT p�c O b M ZQUV� ` ^ TVZ s MPOQMiOQM bdc O 2 M 2 U ` k c TYR[Z � s KNU�TVM b ^ T�U x O ^ R[U c ` ^a`42 ^ TVT 2 ^ R ^^a` ^ T�l�ZQU�Z s MPOQM�f8MPO p�c OeWXM 2 c `�^ � � {NZeU ` � p � w & � ���� G
( I"H � \A\ �?\ S X[S QT^`M+PRM
� ` RQKNUVZ ZeM b R[U c ` R[K4M W MPRQK c 2 c T c �al 2 MPZ b OQU x M 2 U ` R[KNM_T ^ ZeR�f ^ OCR cap b K ^ f4R[MPO 6 UVZ {NZeM 2 R c MPZeR ^ x TVU�ZQK ^ �}�('bdc `4� 2 M ` b M�U ` R[M k ^ T p�c O'R[K4M�W M ^ ZQ{NOeMdW M ` R OQMdZe{NT�RQZ� ` RQKNMwR c�s U ` � R ^a` � �jM ^ b K OQ{ ` s MPOQMofjMdO p�c OQW M 2 U ` x c R[K 2 UVOQM b RQU c ` Z p�c O M ^ b K bdc W x U ` ^ R[U c ` cypk�MPT c�b UYR l ^a`N2E^a` ��T�M G w�KNM M>�HfjMdOQU�WXM ` R s MdOeM � OQZeRwfjMdO p�c OQW M 2 5 �

q R[K � MdfHR[MdW x MPO 6 mam 6 � ^a`N2 OQMPf8M ^ R[M 2R[K4M 6�� q RQKe� ^a`42 ^ � ^ U ` RQKNM 6 I
q R[K � MdfHR[MdW x MPO 6 m�m 6HG � ^ b K OQMPZQ{NTYR;U�Z'R[KNM ` ^y`�^ kaMdO ^ ��M cyp ZeU �iOe{ ` Z G w�K4MM>� b Mdf4RQU c ` U�Z�R[KNM ^a` ��T�MdZ ^ x c kaM 5
6 � s KNU b K s MPOQM c ` T�l O ^a` RQKNM T ^ ZeR 2 ^ l�� R[K|{NZ c ` T�l R sgc OeMdfjMPRQU�R[U c ` ZM>�HU�ZeR p�c O�R[KNMPZQM ^a` ��T�MdZ G � ` p � & ^ x ^ TVT�M>�Hf8MPOQU�WXM ` RQZ s MPOQM�OQMPf8M ^ R[M 2 R[KNOeMdM�R[U�WXMPZ ^a`42 p�c O ZQMPTVM b R[M 2^a` �aTVMdZ�ZeU �iRQUVW MdZ G �;MPOQM ^ TVT8OQ{ ` Z ^ OeM�U ` R[KNM�Z ^ WXM 2 UVOQM b RQU c ` G� RXUVZ�R[KNM ` f c ZQZeU x T�MiR c {NZQM R[KNM�k ^ OQU ^ R[U c ` U ` R[KNM OQMPZQ{NTYR 2 UVOeM b RQT�l R c MPZeRQUVW ^ R[M ^ bdc `4�N2 M ` b MU ` RQMdOek ^ T)� x {4R;R c x MPReR[MPO;{ `42 MdOeZeR ^y`N2 R[KNM ` ^ RQ{NOQM cap RQKNMoMPOQO c OQZt� ^ 2 MPR ^ UVT�M 2�^a` ^ TYlHZeUVZ cap RQKNM�MdTVMPWXM ` R ^ TMdOeO c OeZ s ^ Z_fjMdO p�c OQW M 2 G w�K4UVZ_W {NZCR;U ` ^a` l b ^ ZeM x M 2 c ` M p�c O'R[KNM x U ^ Z�MdOeO c OeZ G

���n���gf �<��¡ � �V�B¢�m�� � � � £��B¢�m�� ¨
� ` bPc ` p�c OeW ^ RQU c ` s UYR[K T ^ R[MPO b K ^ f4R[MPOQZSRQKNM ^y` ��TVM cap ^ RQR ^ b � U�Z 2 M ` c RQM 2 x l R[KNMwZel�W x c T . G w�KNM p�c O b M` c OeW ^ T-R c R[K4M b l�TVU `N2 MPO ^ �HUVZt� x {4R�U ` R[KNMofNT ^a` M p�c OeWXM 2 x l�RQKNM U ` bdc W U ` � kaMdT c�b UYR l ^a`N2 RQKNUVZ ^ �HUVZ �8UVZ2 M ` c R[M 2 R[K4M ` c OQW ^ T p�c O b M G w�KNM x UED ` c OQW ^ T p�c O b M UVZ�R[K4M ` RQKNM p�c O b M ` c OQW ^ T R c R[K4UVZ�fNT ^a` M G � ` R[KNMp � & ^ x R[KNM�W c 2 MdT s ^ Z_O c R ^ RQM 2 ^ x c {4R'RQKNM��*D ^ �HUVZgU `�� ��{4OQM � G	6 p�c O�W c ZeR cyp RQKNM�OQ{ ` Z �NZ c RQK ^ R'RQKNM �^ �HUVZ UVZ�R[KNM ` c OQW ^ T 2 UVOeM b RQU c ` s KNUVT�M;RQKNM�� ^ �HUVZgU�Z RQKNM x U D ` c OeW ^ T 2 UVOQM b RQU c ` G w�KNUVZgUVZ 2 M ` c RQM 2 O c R ^ RQU c `U ` fNU�R b K U ` R[KNM p�c TVT c�s U ` � G � ` R[KNMoR c�s U ` � R ^a` � ^a`42 R[KNMwOQMPW ^ U ` U ` �XOe{ ` Z%U ` R[K4M p � & ^ x RQKNMoW c 2 MdTs MdOQM O c R ^ RQM 2 ^ x c {4R R[K4M � ^ �HU�Z ��U ` s KNU b K b ^ ZQM�� ^ �HUVZ x M bdc WXMPZ RQKNM ` c OeW ^ T ^a`N2 � ^ �HMdZ R[KNM x U D ` c OQW ^ T2 U�OQM b R[U c ` Z �4OQMdZef8M b RQU�k�MPT�l G w�K4UVZ_UVZ'RQKNM `�2 M ` c R[M 2 l ^ s O c R ^ R[U c ` Gw�KNM_fNOeMdZQM ` R[M 2 OQMPZQ{NTYR[Z cap R[KNM�MP�Hf8MPOQUVW M ` RQZ ^ OQM p�c O b M ^a`N2 W c W M ` R bdc Mt� b UVM ` RQZ G � M ` c R[U ` �%R[KNMW M ^ Ze{NOQM 2 p�c O b MdZ p O c W?RQKNMSR s c p�c O b M%ZQM ` Z c OQZ s U�RQK�ZQ{4f8MPOQZ b OQU�f4R[Z"� ^y`N2 � p�c O p�c O s ^ O 2i^a`N2�^ p R'ZQM ` Z c O
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OQMPZQfjM b R[U�kaMdTYl�� R[KNM�OeM 2 { b R[U c ` Mdz|{ ^ RQU c ` Z 2 MPZ b OQU x M 2 U ` b K ^ f4R[MPO 6 ^ OeM

$ < : (�. 0 > t w� � t u
��: 749 : = h ( � G 5 0

$ < | (�. 0 > t wz � t uz�: 749 : = h ( � G	6 0
$ < � (�. 0 >

� { t wz � t uz 	���: 749 : = h : ( � G � 0
> { t wz � t uz�: 749 : = h ( � G F 0

$ <  (�. 0 > � { t w� � t u
� 	 h�: 749 : = h : ( � G,� 0

> { t w� � t u
��: 749 : = h ( � G � 0

w�KNM%Ze{ x Z b OQU�f4R[Z 6 ^a`N2 � 2 M ` c RQMdZ p�c O b MPZ'U ` R[KNM � ^y`N2 � 2 U�OQM b R[U c ` Z � s KNU�TVM � ^a`N2 � U `N2 U b ^ RQMdZ�W c W M ` R^ x c {4R�RQKNM�Z ^ W M ^ �HMdZ Gw c ��M ` MdO ^ TVU��dM�� RQKNMwOeM 2 { b R[U c ` MPz|{ ^ R[U c ` Z bdc ` R ^ U ` WXM ^ ZQ{4OQM 2 p�c O b MdZ � ^X2 l `N^ WXU b fNOQMPZQZQ{4OQM�� >�: 749 : ^a`42 OeMdfNOeMdZQM ` R ^ RQU�k�M 2 U�WXM ` ZQU c ` Z G w�K4M�MPOQO c O_Z c {NO b MPZ ^ OeM���O c {4f8M 2�^ bdbdc O 2 U ` ��R c R[KNU�Z G
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2 c O'R[K4M p�c O b M�W M ^ Ze{NOQMPWXM ` R[Z �NRQKNMdOeM ^ OQM�R[K4OQMdM�OeMdfNT�U b ^ R[U c ` Z'TVM k�MPTVZ ^ k ^ UVT ^ x TVM 3

 w�KNMoZQM ` Z c OeZ s MPOQM b ^ TVU x O ^ R[M 2�^ p RQMdO ^ ZQZQMPW x TYl G�� l O c R ^ R[U ` � RQKNMoZeM ` Z c O ^a`42 R[KNMwZQf ^ b MdOSU�R s ^ ZW c { ` R[M 2 c ` � � ` c�s ` s MPUV��K�RQZ cap 5 m
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�  � � MSO ; ¬� � ��� }CB%T¢B : � �SB � �!�� }A^U�_JI����\x\jHlnrqlnu\j ¨\knrI¨ j�k0lvm�jCi2rIp ; ¬� zIgT�Wlnu\j��HknrKg\j�¥�aIj�k �\j���l z psx\gT¥�lvm�rKgw�



�����I���>� �w� ��
�
�& 
W��
��
�����*�*
�& �Q�Q�1 gEj 'U¨\�)m�¥Cm�l�D¤zIk0m©zI%\��j.i lvj�¨E¨\knr¢¥Cj��\x\knj.�tzIi xTinjC�5psrIkblvm�£�jfm)g�lnjCoKknz¤lvm�rKgw,yinj�jDinrIp lh�­zIk0jH�\rU¥�x\£+jCg =l z|lvm)rIg j�gylnk0¡ rKg��������	� } + z¤lvu V�rKk ayi#Whg\¥¤�HJ¤±K±K±�� �W!�,yx{z|lvm)rIg }A^¢� �K�D£ xTi0l lnu\j"% j+knj��2k0m�l0lvjCg lvr�zJ{k0i0lfrKkn�TjCk2i0¡¢i0lnjC£ L �
 � � 
 Q
� }A^U�_J#^K��2u\j�knj

 � Y � �� [ }A^U�_JIR��
� � Y R �� � � � � � � � [ }A^U�_JIQ��
� � Y R� � � } � � � Q �  � [ }A^U�nmK±���{rKk rDm)k0m)¥ u\��j�lH% rKx\gT�{zIk0¡ ¥�rKg\�\m�lvm�rKg\iC, lnu\j+zI¨\¨\k0rK¨\knm)z¤lvjqk0r��2i§m)g=lnu\jCi0j�£�z¤lvk0m)¥�jCi§zIknjqk0jC¨\�)zI¥Cj��%�¡ ayg\r7�2gPi0rK�)xTlnm)rKgTi rKgElvu\j % rKx\g\�{z¤k0¡K�

X��	�
��� � "����������
� ���<������*��<"���( Z ( ��� �����* u\jEm�£�¨\��jC£+jCg�lvj��~¥Cr¢�\j5�­zIi lvj�i0lnjC� rKg~lvu\jEinzI£+¨\�)j5¨TknrK%\��jC£+i m)g l zI%\��jE�T���WzIg\��¥�rK£�¨\zIknj��&lnr/lvu\jzIg{z¤��¡ylvm�¥ i0rK�)xTlnm)rKgTi.m�g/inj�¥�lvm�rKg=�T�_JU� 
HgT��¡LjC��jC£+jCg�lvi �2m�lvu 2 � J"zIg\�,2 � m"g\r¢�\jCi.�­j�knj lnjCi0lnjC� inm�g\¥Cju\m�oKu\jCk rKkn�\j�kD¨ rK��¡¢g\rK£+m©z¤�)i lvj�g\�\jC�=lnr5% jNxTg\i0lvzI%\�)j¤� * u\jqzI£+¨\�)m�lvx\�\j �bjCknj psrIx\g\�/psrKkDjCzI¥ u ¨ j�knm�rU�/r¤plvuTjNknjCi0x\��lnm)g\o�lvm)£+j i0jCk0m)jCi z¤g\�/lvu\j D¤zI��x\j x\i0jC�=psrKkDj�knk0rKkD¥<z¤�)¥CxT�©z¤lnm)rKgL�tzIiHlnu\j £+j<zIg=rIpb�5¨ jCk0m)r¢�\iDm)glvuTj�i lvj<z¤�T¡�i l z¤lnj�¨ rKk lvm)rIg rIpblvu\jqlvm�£�jqi0jCknm�jCi��E* u\j"£+j<zIg m)i x\i0jC��inm�g\¥CjqlvuTjCknj�m)i§z�i0£"z¤�)��D¤zIknm)z¤lvm�rKgpsknrI£ ¨ jCk0m)r¢�~lvr=¨ jCknm�rU��£�rKi lN¨\k0rK%{zI%\��¡��Tx\j5lvr ivz¤£�¨\��m)g\oT�=* u\jEknj�inx\��lvi psrKk lnu\jH5814365 7)02<��21A@6< =cb��E0zIk0j�i0u\r7�2g~m)g J{oKx\k0j ^U����zIg\� psrIk lnu\jHh¨@6. 7�02<��21A@6<�=cb��E0+m)g J{oKx\k0j§^¢� JU�"* u\j5zI��DIz¤gylvzIoKj+rIp zLu\m)oIu\jCkrKk0�\jCkD¨ rK��¡UgTrK£�m)zI�einu\rIx\�)�=% jNrK%KD¢m)rKx\i�,winm�g\¥Cj lnu\jN¥CrIg DIjCk0oKjCg\¥�j�m�iD£ x\¥ u/p#z¤i0lvj�kDpsrKk lnu\j inj�¥CrKgT� rKk0�\jCk¨ rK��¡¢g\rK£+m©z¤� � & rIlnj"lvu{z|lN¨{zIk lvm)¥�x\�©z¤kn��¡=psrIk psknj�,yx\jCg\¥�m)j�iN¥C�)rIinj"lnr=jCm)oIjCgTpsk0j-,yx\jCgT¥�¡~lnu\j5jCk0knrKk �\rUj�i g\rIlinj�jC£�lnrE¥CrKgKDIjCknoIj+j 'TzI¥�ln��¡Plnr @Cj�knr\�§* u\m)i m)iD% jC��m)j�DIjC�=lvrE% j lnu\jNknj�inx\��lHrIpbz5in��m)oKu�lD�Tm�� jCknj�g\¥CjNm�g/lvu\jzI¨\¨T�)m)¥Cz¤lvm�rKg~rIp.lvu\jLz¤p l+% rKx\g\�\zIk0¡�¥�rKg\�\m�lvm�rKgw�&�{rKk lvuTj���! + £�j(lvu\r¢� z ¨ rKm�gylNpsrIkn¥CjWm�iqzI¨\¨\��m)jC� zIi¨{zIk l rIp lvu\jN�U¡Ug\zI£�m�¥ j-,yx{z|lvm)rIg=rKg=lvu\jN�)zIi0lHj��)j�£�j�gylC,w�2u\m)��j m)g/lnu\jqzIg{z¤��¡ylvm�¥ inrI�)xTlnm)rKgPlnu\jq¥CrKgT�\m�lnm)rKgm)i i0j�l �\m)k0jC¥�ln��¡=rIg lvuTj��\j�¨ j�g\�\j�gyl D¤zIknm)zI%\�)j¤���­u\zIg\oKm�g\oLlnu\j+�\r7�2g\i0lnknj<z¤£ % rKx\gT�{zIk0¡ ¥�rKg\�\m�lvm�rKg=lvr�zJT'UjC�P¨ rKi0m�lnm)rKgLknj��\x\¥Cj�i.lnu\j j�knknrIk.%�¡�zIgPrIkn�\j�k.rIp$£"zIoIg\m�lnx\�\jI�­* u\j ¥CzIinj rIp � � ±S�����NkvzI�\i � � psrKk2lvu\ji0lnknjCzI£�j�kHinj�¥�lvm�rKg=�tz¤i z¤�)inrElnjCi0lnjC� �2m�lnu �I±T�NoKknm��=¨ rIm)g�lvi+}sinjC¥�rKg\� rKkn�TjCkC,�mK±I±5jC�)j�£�j�g�lvi � � * u\jqjCk0knrKk�­zIi psrKx\g\�Elvr�} ;�!#"	$ T ; �(�&% ; � � T }S� ^ � �7± �(' ,T�2uTm)¥ uLm)i �)r7�bjCktlnu{zIgElvu\j D¤zIk0m©z¤lnm)rKg�psknrK£ ¨ j�knm)r¢�5lvr¨ jCknm�rU�-,�z¤g\� rIg ��j�DKj����2m�lvu lvuTj+lnm)£+jNm)g�lvj�oKkvz¤lnm)rKg/lnrK�)j�kvzIgT¥CjCi�� ¥ jCknj ;�!#"	$ m)iHlvuTj+k0jCi0x\��l psknrI£�lvm)£+j�\rK£�zIm�gEinm)£ x\�©z¤lnm)rKg5zIg\� ; �2lvu\j§zIg\zI��¡ylvm�¥HinrK��xTlvm�rKgEm)g5lnu\jHpsknj�,¢xTjCg\¥(¡��TrK£"z¤m)gw�
X��	�
�*) + "��-, $ Z ��� ��� c � * ��"1*�� ��� ^ Z � a "��#�<�
Whg�zNlnm)£+j �\rI£"zIm�gEinm�£ x\�©z|lvm)rIg5zIg�¡Eg\rIg =h��m)g\jCzIktj � jC¥(lf¥<zIgW% j§m�g\¥CrIkn¨ rKkvz¤lnjC�WzIi2��rKg\oqzIitlnu\jHlvm)£+jDm�gylnj =oKknz¤lvm�rKgNknrKxUlvm)gTj m)i�i0lvzI%\��jI�&WhgqlvuTm)i�¥<z¤inj2m�l�£+j<z¤g\i�lvu{z¤lªz¤�)�Ulnu\j2g\rKg = �)m�g\j<zIk�lvjCk0£�i�m�g lvu\j2u�¡¢�\knr¢�T¡¢g{zI£+m)¥psrKk0¥Cj �\m)i0¥Cx\i0inj��/m)gL¥ u{zI¨TlnjCk Jq¥CzIgL% j m)gT¥C�)xT�\jC�w�ª* u\j§g\rKg = �)m�g\j<zIk­j('U¨\knj�ini0m)rKg\ifpsrKk lvu\j§g\rKk0£"z¤�w¨{zIk l.r¤p



�Q��� �����
	���
�������������
��������
� �"!#� �%$
&'�(���)�*�

20 40 60 80 100 120
−0.02

0

0.02

0.04

0.06

0.08

0.1

20 40 60 80 100 120
−0.02

0

0.02

0.04

0.06

0.08

0.1

������� 	�

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

���
� N � N

����� �"!$#
%'&)(���%'*,+-��������.!$#-%'&/(���%'*0+
�
1 23 456 72
8 99: 9

1 23 456 72
8 99: 9

��m�oKx\knj
^U���#L�;�02h4bi7?1�<i0q02e;e�@6e�1s< 0 �27?1sf�bi7�0 [ bif>= h 1s7¡:�[80�bi<9[ =�@6<?<i02e?3802<>=�0�@)9A@ �CB 9I@6e�5814365 7�02<��21A@6< =cb��E0 ��DbFE�Y�e �27�@6e	[802e 02h¨02f�02< 7 �HGCI0E �E0�=�@6<9[§@6e	[802e 02h¨02f�02< 7 ��JLK 5 0 02e;e�@6e 1 �q3i1�<i02< .�1s7C5§e�0 ��= 0�=27�7)@ 7C5 0 bi< bihNM�7¡1A=e�0 �2:�h 7w1s< =�5SbF= 7�02ePO.J

20 40 60 80 100 120
−0.14

−0.12

−0.1

−0.08

−0.06

−0.04

−0.02

0

0.02

20 40 60 80 100 120
−0.14

−0.12

−0.1

−0.08

−0.06

−0.04

−0.02

0

0.02

���)��� �RQ�	�
S����T����� U
	�

����T����� ����
 ����T����� V���

���

� N � N

�������.!$#-%'&/(���%'*0+
��������.!$#-%'&/(���%'*0+
�
1 23 456 72
8 99: 9

1 23 456 72
8 99: 9

��m�oKx\knj ^U�_J�LW;�02h4bi7¡1�<i0 02e;e�@6e 1s< 0 �27¡1sf�bi7�0 [%bif>= h 1s7¡: [80Fbi<9[ =�@6<?<i02e?3802<>=�0 @)9X@ �CB 9I@6e h¨@6.�7�02<��21A@6< =cb��E0�DbFE�Y�e �27�@6e	[802e 02h¨02f�02< 7 �HGCI0E �E0�=�@6<9[§@6e	[802e 02h¨02f�02< 7 ��JLK 5 0 02e;e�@6e 1 �q3i1�<i02< .�1s7C5§e�0 ��= 0�=27�7)@ 7C5 0 bi< bihNM�7¡1A=e�0 �2:�h 7w1s< =�5SbF= 7�02ePO.J
u�¡¢�\knr¢�T¡¢g{zI£+m)¥DpsrKk0¥CjHlvuTjCg�zIknj�L� ¬�Y � T.«­¬ �J ®¢° � ¯ }A^U�nmT���

° � � Z
� � Q � �e��\� � �H[ }A^U�nmKJK�V � z¤kn¥�lvzIg � �� �e��{�w� Q � �� B }A^U�nm#m��«­¬ � � }?V$� }s«­¬¤�¢i0m)ge}¡V$�(Q «­¬ � inm�g }?V��)\ i0m)ge}¡V$�]\ � }A^U�nmi}y�



�����I���>� �w� ��
�
�& 
W��
��
�����*�*
�& �Q���¥ j�knj lnu\j lnknx\jqzIgT�/m)g\i l zIg�lvzIg\jCrIx\i zIg\oK��j r¤p­z|lnl z¤¥�aPzIgT�=m)gS©{r7� DIjC�)r¢¥Cm�lh¡/z¤knj xTinjC�=psrKk.¥<zI��¥Cx\�)z¤lvm�rKgPr¤plvuTj psrIkn¥Cj¤� * u\jHpsx\g\¥�lnm)rKg � }¡V$�bm�ifxTinjC�Wlvr+knj��\x\¥�j§lnu\jHpsrKkn¥�jH¥Cr¢j �+¥Cm�jCg�l.psrIk �)r7�Bz¤g\oK�)jHr¤p$z¤l0l zI¥�a[��W lfm)i�\j(J{g\jC�PzIifzNin¥<z¤�)jC�Lm)gKDIjCkni0j§lvzIg\oKj�g�lfpsxTg\¥�lnm)rKg
� }?V�� � �J Q �

�
zIkn¥(l zIg } B }?V T Ve� �0� }A^U�nmK�K�

B � �V � l z¤g � � � �J T � « !«­¬¤� � �1 g z¤��lvj�kng{z|lvmoDIj �brKx\����� j lnr5inm�£�¨\��¡L¥ u{zIg\oKjNj��U¨\knj�ininm�rKg=psrKk.lnu\j psrKk0¥CjNz¤l V���V �<,��\xTlHlvuTj x\injNr¤pªzin£+r¢rIlvuEpsx\g\¥(lvm�rKg�i0m)oKgTm�J{¥CzIg�lv��¡"knj��\x\¥Cj�i.lnu\j inm)£ x\�©z¤lnm)rKg5lnm)£+jI��* u\j§m)£+¨ rKk0lvzIg\¥CjHr¤p�lvuTjCinj§¥CrIknknj�¥�lnm)rKg\izIk0j m�g\�\m)¥Cz¤lvj��Pm�gLJ{oIx\knj ^U�_mU�2M�zIk lD�¢�fi0u\r7�2i.lnu\j k0jC�\x\¥(lvm�rKgPrIp�psrKkn¥�j z¤lqDKj�k0¡��)r7� m�gS©{r7� zIg\oI�)jCi�,[¨{zIk0l
	 � inu\r7�2iHlvuTj knj��©z¤lnm)rKg
� j�lh�bjCj�g lnr7� zIgT�=knjC�)z¤lvm4DKj DIjC��rU¥�m�lh¡K,wzIg\� ���flvu\jNk0jC�)z¤lvm�rKg�� j�lh�bjCj�g��)m�g\j<z¤knm @�jC�zIg\� lvk0x\j�j��U¨\knj�ininm�rKg�psrKkHlnknm)oIrKg\rK£+j�lnknm)¥ psx\g\¥�lnm)rKgTiC�
�{k0rK£�J{oKxTknj�^U�_mWm�l§¥CzIg�� jq¥CrKg\¥��)x\�TjC��lnu{z¤l§x\i'=m)gTo/lvr7� DIjC��rU¥�m�lh¡ kvz¤lnu\jCk lnu{zIg�knj��©z¤lnmoDIj�DKj��)r¢¥Cm�lh¡�x\g\�\j�knj�i0lvm�£"z|lvjCi lnu\j5psrKk0¥CjI,��2u\m��)j"lnu\jEin£�zI���­zIgToK�)jzI¨\¨Tknr��Um)£�z¤lvm�rKg"lvrqlvuTj lnknm�oKrKg\rK£+j�lnknm�¥.psx\g\¥(lvm�rKgE�2m)�)� rEDKjCk0jCi lvm)£�z¤lnj§m�l<�

0 1 2 3 4
0

0.5

1

1.5

0 10 20 30
0

0.5

1

1.5

0 10 20 30
0

0.5

1

1.5

��� ��������������� "!#���$���������

%'& ()& * &

+-, .�/1032+4, .'/5032+4, .'/5032

67�8
9 :; <

��m�oKx\knj
^U�nmSL>=2f>= @6e;7Abi<>=�0�@)9�<>@6<@?�h 1s<>0cbie�7�02e2f ��D�bFE � }?V��*b���1s<¦0$A-:Sbi7?1A@6<CB)D J k �FEFE)I0E ° % � � � Q � � 2 � }¡V$�GE=�EIH�1s<>0cbie;1
	-1A@6< @)9 7¡e21438@6<>@6f�027¡e;1A=�9;:8<>=27?1A@6<��
WhgL¥ u{zI¨TlnjCkf�qlnu\j inx\oIoKjCi lvjC��inj(l.r¤p�¨{z¤kvzI£+j�lnjCkni �­zIi-L« � � ±S� R«­¬¤� � ±S� ±KR«­¬ � � �#� ± }A^U�nmK���

J u\jD¨ j<z�aqlnr ¨ j<zia�zI£+¨\�)m�lvx\�Tj2psrIk­zI���{lvr7� in¨ jCj��\i zIk0j oKm4DKjCg"m)g�J\oKx\knj�i�^U�~} =�^U� �LK¢�2uTjCknj.lvu\jDk0jCi0x\��lni­m)g¥ u{zI¨UlvjCk �Hz¤knj­m�g\¥C��x\�\j�� lvrKoKj(lvu\j�k��2m�lnuN£�jCzIinxTknjC£+jCg�lniC� J u\j m�£�¨TknrEDKj��NknjCi0x\��lni$m)g lvu\j­lnm)£+j­i0m)£ x\�)z¤lvm�rKgm)itzqk0jCi0x\��l2rIp x\i0m)g\oNlnu\jHm)g\i l zIg�lvzIg\jCrIx\i2zIg\oK��jDrIp�z¤lnlvzI¥�a"knz¤lvuTjCktlvu\zIgElvu\j zI£+¨\��m�lvxT�\jDzIi m�gW¥ u{zI¨TlnjCk2�T�
J u\m�i­m)gT¥C�)xT�\jCiªlvu\j.knjC�Tx\¥�lnm)rKg5r¤p psrKkn¥�j.psrKkb�)r¢¥<zI�[zIgToK�)jfrIp z¤l0l zI¥�aq�)j�ini­lnu{zIg/��MNKU�2u\m�¥ u5knj�inx\��lvitm�gO� j�l0lvjCk¥CrI£�¨{z¤knm)i0rKg5�2m�lnuWj��U¨ j�knm�£�j�gylP� rIlvuEpsrKk ��r7�BzIgT�LuTm)oKuEpsknj�,yx\jCg\¥�m)j�i zIgT�Lm�gElvu\jDlnkvzIg\i0m�lnm)rKgEk0jCoKm�rKgw�RQ iinj�jCg5psk0rK£ lvu\jfJ{oKx\k0jCiSKTlvu\j.¥CrK£+¨{zIk0m)i0rKg+�2m�lvu�j��U¨ j�knm�£�j�gylvzI� �{z¤l z§m)iªg\r7�l,¢xTm�lvjfoKr¢rU��KUz§p#zI¥�lªlvu{z|lb�2m��)�
� j§�Tm)in¥�x\ini0jC�Lpsx\k0lnu\jCk2m)gElnu\j g\j��¢lfinj�¥�lvm�rKgw�

J u\j+�{zIi0u\jC� �)m)gTjNm)g J{oKx\k0j�^¢�n}Lm)iHlvuTj�k0jCinxT��l �2u\jCg�«­¬ � � J�� ±T� J u\m)i m�i lnu\jqx\¨\¨ jCk§�)m�£�m�l psrKklvuTj�rKi0¥Cm��)�©z|lvm)gTo5¥�¡¢�)m�g\�\j�k§m�g ¥ u{zI¨TlnjCk }Pz¤l @�jCknrLpsrKk0�­zIk0� i0¨ j�jC�w� W l m)iHm�g\¥C��x\�\j�� lnr�m��)�)xTi0lvknz¤lvj lvu{z¤l z¤l



�Q��� �����
	���
�������������
��������
� �"!#� �%$
&'�(���)�*�

  0   1  10
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

��� # � & ���.U��

	�

�

��m�oKx\knj ^¢�n}PL ;�0 ��= @6<��E0 bif>= h 1s7?:�[80�9I@6e @ �CB f�@\[802h G�7�@6. ��= 0�0 [ � � ±S�_�Hf�
#�PD�� ��� = 02e;1sf�02< 7 � B�� bie �e�0�= e�0 �E02< 7 ��� ��� =�@6< Y�[802<>=�0�EFE�� @ �CB f�@\[802h e�0 �2:�h 7 �)E���� H�@6. ��= 0�0 [�f�@\[i1 Y*=cbi7?1A@6<�@)9 5�M [ie�@\[.M6< bifg1A==�@E0��"=21A02< 7 �)E�� P � @>e�0$A-: 02<>=FM3[8@6f�bi1s<He�0 �2:8h 7 ��9;e�@6f =�5SbF= 7�02ePO]Gwf�@\[802h � bFE�bi<9[g5]E.J

  0   1  10
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

��� # � & � �.U �

	�

�

��m�oKx\knj ^¢� ��L ;�0 ��= @6<��E0 bif>= h 1s7?:�[80�9I@6e @ �CB f�@\[802h G�7�@6. ��= 0�0 [ � � �#�_�Hf�
#�PD�� ��� = 02e;1sf�02< 7 � B�� bie �e�0�= e�0 �E02< 7 � � ��� =�@6< Y�[802<>=�0�EFE!� @ �CB f�@\[802h(e�0 �2:8h 7 �)E"� P � @>e�0$A-: 02<>=FM [8@6f�bi1s< e�0 �2:�h 7 �w9;e�@6f =�5SbF= 7�02eO]Gwf�@\[802h � bFE�bi<9[g5]E.J
�)r7� psrIk0�­zIkn� in¨ jCjC��K�lvuTj$#=«	gyx\£ � jCk§j � jC¥�lni ayg\r7�2g~psknrI£�lvu\j�¨\x\k0j�¥�knrKi0i ©{r7� ¥<z¤inj"�TrUj�i � jC¥�rK£�jm)£+¨ rKk0lvzIg�l<�

J u\j2¥Cr¢j �+¥�m)jCg�lniªm�gNj-,yx{z¤lnm)rKg�}?^U�_mI����zIk0j �{zIinj���rIgqlnu\j knj�inx\��lvi$psk0rK£`¥�x\k DIjfJ\l0lvm�g\oHrIp + rKk0m)inrIg&% i



�����I���>� �w� ��
�
�& 
W��
��
�����*�*
�& �Q���

  0   1  10
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

��� # � & ���.U��

	�

�

��m�oKx\knj ^¢� �SL ;�0 ��= @6<��E0 bif>= h 1s7?:�[80�9I@6e @ �CB f�@\[802h G�7�@6. ��= 0�0 [ � � J��_�Hf�
#�PD�� ��� = 02e;1sf�02< 7 � B�� bie �e�0�= e�0 �E02< 7 � � ��� =�@6< Y�[802<>=�0�EFE!� @ �CB f�@\[802h(e�0 �2:8h 7 �)E"� P � @>e�0$A-: 02<>=FM [8@6f�bi1s< e�0 �2:�h 7 �w9;e�@6f =�5SbF= 7�02eO]Gwf�@\[802h � bFE�bi<9[g5]E.J
j-,yx{z|lvm)rIg~m)g~¥ u\zI¨Tlvj�k }\� W l m)i ¨\knr �{z �\��j�lvu\z¤l rIlnu\jCk ¥CrK£ �\m)g{z|lvm)rIg\i r¤pf« � zIgT��«­¬ � £�z<¡ � j5j�,yx{zI�)��¡inxTm�l z �\�)j¤� J uTjN¥Cx\k0knjCg�l§£+rU�\j����­zIiDlvj�i0lnjC� �2m�lvu « � � �qz¤g\� «­¬ � � �i�_mLK �2u\m)¥ u o�zIDKjqz5¥�rK£+¨{zIkvz �\�)jzIg\i �­j�kNK �\xTl2lnu\jCi0j ¥�rUj���¥�m)j�gylf¥CzIg\g\rIlP� jHlvkvz¤¥CjC�C�{zI¥�a�lvrNlvu\j rIlnu\jCk2j��T¨ jCk0m)£+jCg�lvi��
X��	�
��� +,����"
� ��( � Z0^ �&� � a "�� c � * ��"1*�� ��� ^ Z � a "
�#�<��(
J u\j2x\g\¥�jCk l zIm�gylh¡ m)g lvuTj inm)£ x\�©z¤lnm)rKg§�tz¤iªm�gN¥ u{zI¨TlnjCk
J �\j�g\rIlvj�� K ¬�� x � ¥ jCk0j2m�l�m�g\¥C��x\�\jCi zD¥�rKg\i0jCk D¤z¤lnmoDIjD¤zI�)xTj psrKkflvu\j ¨{zIkvz¤£�j(lvjCk.jCk0knrKk0iHzIg\�/i lvk0x\¥�lnx\kvzI���{zI£+¨\m)g\oqpsknrI£ lvz �\�)j �T�~} } K ¬�� x � �.zIgT�/lvu\j gyx\£+jCk0m)¥x\g\¥�jCk l zIm�gylh¡Epsk0rK£ J\oKx\knj ^U��� 	 �t�2m�lvuL�K±NoKk0m)�W¨ rIm)g�lvi§} K ¬�� x � �;L

K��¬�� x � � K �¬�� x � Q K �¬�� x � }A^U�nmK^K��2u\j�knj"i0x\¨ jCkni0¥Ck0m)¨Tl
	L�TjCg\rIlnjCi z�knj��©z¤lnmoDIj�j�knknrIkC� > m)g\jCzIk m)g�lvj�kn¨ rK�©z|lvm)rIg=m)i§x\inj�� � j(lh�­j�jCg�psknj�,yx\jCg\¥�m)j�im)g�lvz �\�)jL�T�~}=psrKk K ¬�� x � � J u\jL£�r¢�\j��)m)gTo=jCknk0rKkNm)iNlnu\jWknr¢rIlqic,yx{zIk0jPi0x\£ rIp.lvu\jW�\m
�-j�knjCgT¥CjC� j(lh�­j�jCg¥<z¤�)¥CxT�©z¤lnjC�LzIg\�W£+j<zIi0x\knj�� D¤zI��x\j zIg\�Wlvu\j x\gT¥CjCk l zIm�g�lh¡Wm)g5lvuTj§i0m)£ xT�©z¤lnm)rKg L
K x���
 � � � ;��� � T ; x� ��� � Q � K �¬�� x ;��� ��� � }A^U�nmKR���2u\j�knjti0x\¨ j�kni0¥Cknm�¨Tlvi�� zIgT� � �\jCg\r¤lvjCi�inm)£ x\�©z¤lnjC� zIg\� £+j<zIi0x\knj�� D¤zI�)x\j�i�k0jCin¨ jC¥(lvm4DKjC��¡K� J uTjtkvz¤lnm)r.rIp{lvu\j£+rU�\j��)m�g\o j�knknrIk zIg\�5lnu\jH£�jCzIinxTknjC£+jCg�l§}sj��U¨ jCknm�£�j�g�l zI�©�ªjCk0knrKk K x���
 % K�� \ � zIknjDi0u\r7�2g�m�g"J{oKxTknj ^U�_^U�RQ ij��U¨ jC¥(lvjC�+psknrK£�J{oKx\k0j ^U�n}LKKlvu\j ¥�x\k DIjfpsrKk � � ±S�_�H£+i � � m�i�g\rIl m)£+¨\k0jCini0moDIj KyzIg\�q¥��)j<z¤kn��¡ m)g\�Tm)¥<z|lvjCi�lvu{z¤lm)£+¨\k0r�DIjC£+jCg�lDr¤p$lvu\j £�r¢�\jC�em�i ¨ rKini0m �\��jI�-�[rIkflnu\j u\m�oKuPi0¨ j�jC�\iSKw�2u\m)¥ u/m�i £+rKknj§m)g�lnjCknj�i0lnm)g\o"psk0rK£	lvu\jzI¨\¨T�)m)¥Cz¤lvm�rKg�lnrEinj�m)in£+m)¥ ¥<z �T�)jCiSK-lvuTjN£�r¢�\jC��m)g\o�jCk0knrKkDm�iD£+rKknj zI¥C¥�jC¨Tlvz �\�)j¤� Qtl ��j<zIi lDpsrKk.m)g�lvj�kn£+jC�\m)z¤lvjpsknj�,yx\jCg\¥�m)j�i.lvuTj§knz¤lvm�rqm)i2�)j�ini lvu{z¤g�lh�br\� J u\j�inj§psknj-,yx\j�g\¥Cm�jCif¥CrKk0knj�in¨ rKg\�\iflvr�zIg\oK��jCi2rIp�z¤lnlvzI¥�aE£�rIi0lv��¡



�Q��� �����
	���
�������������
��������
� �"!#� �%$
&'�(���)�*�
� jC�)r7� �7± MNK¢inj�j.J{oKxTknj.�T� �U�R�{rKk�u\m)oIu\jCk psknj�,¢xTjCg\¥�m)jCiªlvu\jfjCi lvm�£"z¤lnj2jCknk0rKk m)i
J�=�m lnm)£+jCi�lvu\jf£+j<zIi0x\knj�£�j�gyljCk0knrKk+zIgT� i0lnm)���­�2m�lnu\m)g�z k0j<zIi0rKg{z �T�)jLzI¥C¥�x\kvz¤¥�¡K� �{rKk lnu\jLu\m)oKuTjCi0l+psknj�,yx\jCg\¥(¡�lnu\jW�T¡¢g{zI£+m)¥W¨{zIk l"r¤plvuTj lvj�g\inm�rKg�� jC¥�rK£+jCi i0m)oKgTm�J{¥CzIg�lDzIgT��lvuTj �)r¢¥<z¤�ezIg\oK��jCifrIp z¤l0l zI¥�a � jC¥CrI£�j�i u\m�oKuw�ZWhgPlnu\m)ifknj�oKm)rKgLlvu\jgyx\£+jCknm�¥<zI� £+rU�\j��em)i gTrIlDj��T¨ jC¥(lvj�� lnr
� j D¤zI�)m�� K j�DKj�g=m�p$lnu\j j�knknrIk kvz|lvm)r�m)i.�)r7� �4�{rKk.�)r7� psknj�,yx\jCg\¥�m)j�ilvuTj £�r¢�\j��)m)gTo+j�knk0rKk m�iDzI��inr"�)zIknoIjCk2lvu{zIgPrK¨Tlvm�£"z¤� � �{rKk2lvu\j�injN¥<z¤injCi.lvu\j £+j<z¤inx\k0jC�HD¤zI��x\j m�i-�{z¤injC�=rIgz5inm�g\oK��j rKi0¥Cm��)�©z|lvm)rIg�m�gPlvu\j lvm)£+j i0jCk0m)jCiSK zIg\�/lnu\j £+j<zIi0x\knj�£�j�g�lHrKg\��¡Pm�g\¥C��x\�\jCiflvu\jI�Tm©zIi.jCknk0rKkni�� W lHm)ilvuTjCg�zq��m�l0lv�)jfrK¨Tlnm)£+m)i lvm)¥2lvrq¥CzI�)�-lnu\m)itz+Q#��� ¥�rKgTJ{�\j�g\¥Cj§m)g�lnjCk D¤zI�5K\zIgT�Wlnu\j jCk0knrKk rIp lvuTjHjCi0lnm)£�z¤lvj £"z<¡i0lnm)����� j z¤¥C¥Cj�¨Tl z �\�)j¤�

  0   1  10
0

1

2

3

4

5

6

7

U= 0.5

 U=1.5

 U=2.5

�

� ��� � 	
�

��m�oKx\knj�^U�_^�L B @\[802h 1s<83 02e;e�@6e @ <i02e%f�0cb��2:8e�02f�02< 7 02e;e�@6e � 9I@6e = 0cb6dH7�@ = 0cb6d bif>= h 1s7¡:�[80 bi7"� 
@H
���.J D D JK'@6. ��= 0�0 [ � 1s< f � � � J
Q i.z�£+j<z¤inx\k0j rIp�lvu\j £�r¢�\j�� jCknk0rKk�DIz¤�)m)�EpsrKkfzI���wpsknj�,¢xTjCg\¥�m)jCiSK lnu\j i l zIgT�{zIkn��jCk0knrKkfrIp$j�i0lnm)£�z¤lvj¥<z¤g � jHpsrKx\g\� L

� x �
���� �� T ���y z ] � Z � ; �� � z T ; x� � z

; x� � z � � Q�} K �¬�� x z � � [ }A^U�nmKQ��
����� � � � � x }A^U�~}�±��u\j�knj�� m�g\�\m�¥<z¤lnjCi £+j<zIi0x\knj���psknj-,yx\j�g\¥Cm�jCi�� J u\j D¤zIknm)z¤lvm�rKg�m�i l zia¤jCg rEDKjCkN��r7��zIgT��m)g�lvj�kn£+jC�\m)z¤lvj"psk0j =,yx\jCgT¥Cm)j�i psrKk j<zI¥ uElnr���in¨ jCj�� K zIg\�ElvuTjDp#zI¥�lnrKk � m)itoKm4DKj�gC��¡Ei lvx\�TjCg�l % i � �\m�i0lvk0m �\xUlvm)rIgw� J u\j k0jCinxT��l psrKklvuTj§lnu\knj�j DIjC�)r¢¥Cm�lvm�jCifzIknj oKm4DKj�gPm)gElvz �\�)j ^U��� K[m)gT�\m)¥Cz¤lvm�g\oqzIgLjCknk0rKkfrIp$��jCini lnu{zIg��<±�� psrKk lvuTj u\m�oKuWlvr7�in¨ jCj��\iC�

���� !#"%$'&)(+*�$-,KG/.10 $2*�.�"%0�3 "�.4$5"%67*'8:9/;
Whg lvu\j�k0jC£�zIm)g\�TjCk rIpylvuTm)i ¥ u{zI¨UlvjCkSK¤lnu\j g\rKkn£�zI�¤knjCi0¨ rIg\injªrIpUz ¨{zIk0ler¤p\z knjCzI��i0lnknjCzI£�j�kw�2m)��� � j��\m)i0¥Cx\i0injC�-�
Q ��lvu\rIx\oKuEinm�£�m��©zIk$lnr lvu\jH��r7� lnjCg\i0m)rKgE¥CzIinjH�TjCin¥�knm � j��L¨Tknj�D¢m�rKx\in��¡ K{z¤�)� ¨{zIkvz¤£�j(lvjCk0i zIk0jH�)m)i lvj��EzIo�zIm�g5m)gl z �\�)j ^U�_JU� & rIlvjHlvu\z¤l lvu\j £�zIini2¥�rUj���¥�m)j�gyl.« x m�itlvu\j i lvknxT¥�lvxTkvzI� £�zIini2rIp lvuTj§¥Cz �\��jI�



��� �i���

W!#$�&#�
!#�'�*��� !#���

��*��
���!#
W��������� �Q�2�
J z �\�)j ^U���#L"� �����
@6< Y�[802<>=�0�1s< 7)02e�<6bihE9I@6e�5�M [ie�@\[.M6< bifg1A=u9I@6e�=�0 �q1s< 7s5 0 �21sfg:�h4bi7¡1A@6< @)9�7C5 0 0 � = 02e;1sf�02< 7�J

J r�� in¨ jCj���}#£+i � � � ±T�_� �K�_� J¢� �
�¢lvzIg\�{zIk0�WjCknk0rKk2rIp�jCi0lnm)£�z¤lvj ��� � � ±T� J¢� ±T� ±K^ ±U� ±��

J z �\�)j ^U�_J�L��*bie bif�027)02e ��9I@6e��27¡e�0cbif�02e��E0�=27¡1A@6< Ji ¡¢£ � rI� D¤zI�)xTjrDm©zI£+j�lnjCk � £ � ¯ ±U� ±K^> jCg\oIlnu � £ � � mK±K±
Q.p l J jCg\i0m)rKg � & � � � �
	K±K±
Q.p l��U¨Tknm)gTo+i lvm
�-g\j�ini � &
� £ � B � J�}
J r7���U¨ j�jC� � £+i � � � � JU� J
J r7� �\jC¨Tlnu � £ � 8 	& rKk0£"z¤� �{rKkn¥�j j�,yx{z¤lvm�rKg\i§}?^U�_mU���
= }A^U�nmi}y�+ zIi0if¥�rUj��+¥Cm)j�g�l « x �
Q �\�TjC�L£"zIi0i2¥Cr¢j �+¥Cm�jCg�l « � ±T��	
�{knm)¥(lvm�rKg5¥Cr¢j �+¥�m)jCg�l « ! ±T� ±K±KJ6}& rKk0£"z¤� psrKk0¥Cj ¥Cr¢j �+¥Cm�jCg�lvi «­¬¤� ±U� ±�	«­¬ � �K� ±

J u\j�¥CrKgKDKj�knoKj�g\¥Cj5psrIk§psrKk0¥Cj���£+rIlvm�rKg rIptlvuTj�lvr7��¨ rKm�gyl zIk0j�i0u\r7�2g~m)g��{oKx\k0j§^U��	LpsrIk i0jC¥CrIg\�rKk0�\jCk.jC�)j�£�j�g�lviC�
��zIk lH�¢�fi0u\r7�2iDlvu\jNz¤£�¨\��m�lnx\�\j ¨ j�knm�rU� �y¡�¨ jCknm�rU�L�2u\m)��j ¨\zIk0l 	 �fm)i2psrKx\g\�/lnu\j inzI£�j�­z7¡�zIi+z � rEDIjI� J u\jLzI£+¨\�)m�lvx\�Tj"inj�jC£+iNlvr ¥CrKgKDIjCknoIj�z|p lvjCkqz � rKxUlW���P¨ j�knm�rU�\iqz¤g\� ��JI±=oKknm���¨ rIm)g�lvioKm4DKjCi zIg~j�knknrIk rIpfz � rKxTl ±T�_J��5� J uTm)i m�i§lvziaIj�g&zIi zIg~zI¥C¥�jC¨Tlvz �\�)j+lvknzI�\j"r � � j�lh�bjCj�g�z¤¥C¥CxTkvzI¥(¡~zIgT�inm�£ x\�)z¤lvm�rKg"lvm�£�j KT¥�rKg\inm��\jCk0m)g\oNlnu\j x\g\¥Cj�k0lvzIm)g�lh¡Wm)gEj¤� oT� lnu\j u�¡U�Tknr¢�T¡¢g{zI£+m)¥HpsrKkn¥�jI�Whg��{oKx\k0j�^U���"lvu\jN¨ j<zia�lvrE¨ j<zia�knjCi0¨ rIg\inj+zI£+¨\�)m�lvx\�Tj psrKk lnu\jNi0lnknjCzI£�j�kHinj�¥�lvm�rKg m)iDoImoDKj�g KwpsrKklh�br m)g\¨TxTltz¤£�¨\��m�lnx\�\jCi�� �­rK£+¨{zIk0jC�"lnr��{oIx\knj �T�_m 	 � lvuTjDzI£+¨\�)m�lvx\�Tj2z¤l­uTm)oKu\j�kªpsk0j-,yx\j�g\¥Cm�jCi zIk0jDzI��£�rIi0l¥CrI£�¨\��j�lnjC��¡W�\zI£�¨ jC�PrKxTl�K �\xTl g\rIlvj§lvu{z|l psrKkflvu\j �)r7��zI£+¨\�)m�lvx\�\j i0rK£�j £�r¤lvm)rIg�m�i ¥<z¤knknm�jC�PlnknrKxToKuPlvrlvuTj§�Tr��2gTi0lvk0j<zI£	j�g\� K[j�DIjCgLpsrKk u\m)oIuWpsk0j-,yx\j�g\¥Cm�jCiC�
�������	� � * * Z ����� � Z � c �
J u\j i0lnknjCzI£�j�ktinj�¥�lnm)rKgW�\j�in¥Ck0m � jC�Wm)g5lvz �\��j ^U�_J m)itg\j�xTlvknzI�wm�g5�tz¤lnjCk�� �{rKktz knj<z¤�wi0lnknj<z¤£�j�k­lvu\m�i £"z<¡ � j�\m
��¥�x\��l lnr"z¤¥ u\m)j2DKj§�\x\j lvrq�)r¢¥<zI�'DIz¤knm©z|lvm)rIg\itm)gW�\j�g\inm�lh¡WrIp � rIlnuLlnu\j i0lvk0j<zI£+jCkfzIgT��i0j<z+�­z¤lnjCkC� + j<z¤ginu\zI¨ j�i§zIg\� zI£+¨\�)m�lvx\�TjCi r¤pbrIin¥Cm��)�)z¤lvm�rKgLpsrIkH±LK ±T�_� K z¤g\��� � gTjCo�z¤lnmoDIj � rIxT¡�zIgT¥�¡ zIk0j inuTr��2g m)g��\oKx\knj^U���7±T� J uTjL¥�x\k DIjCiqpsrKkNknj�in¨ rKg\i0j�z¤£�¨\��m�lnx\�\j"i0jCj�£�iNlvr i0u\m�p lNlnr��­zIk0����j�p l�K�rIkN�)r7�­j�k psknj�,¢xTjCg\¥�m)jCiSK­psrKkm)gT¥CknjCzIinj��"�bjCm)oIuylC� Q ��inr K�lnu\j £+j<zIg+m)gT¥CknjCzIinj�ib�2m�lvu�psk0j-,yx\j�g\¥�¡�m)gqlvu\j.rKkn�TjCkªrIpuJI±�=)mK±��
Kyinr �\jC¥�rKx\¨\��m)g\orIpªi0lvz¤lvm�¥NzIg\�=�U¡Ug\zI£�m�¥ £+rIlvm�rKgPm�i ,yx\jCi lvm)rIg{z �\��j j�DIjCg psrKkD�)r7� psknj�,yx\jCg\¥�m)j�i �2uTjCg=lvu\j lnjCg\i0m)rKg=m�g/lvu\j¥<z �\�)jDm�it�)r7� � & rIlvj lnu{z¤l lnu\jDlvj�g\inm�rKgEm)itgTrIl ¥ u{zIgToKjC�W�2m�lnuWzI�\�\j��W�bjCm�oKu�l2m)g5lnu\jHzIg{z¤��¡¢inm�iNK\i0r lvjCgTinm)rIgD¤zIknm)z¤lvm�rKg5�\xTj lnr"zNinzIoKoKm�g\oN¥<z �T�)j m)i g\r¤l2m)g\¥��)x\�\j��w�



�Q�;� �����
	���
�������������
��������
� �"!#� �%$
&'�(���)�*�

0 10 20 30 40
0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

0 50 100 150 200
1

1.005

1.01

1.015

1.02

1.025 ������� �RQ�	�

������)��� U
	�
 ������)��� ����
S������)��� V���
S���
� N � N

�������.!$#-%'&/(���%'*0+
������������ #
%'� & �
� : 9�436 �2
�
� �	
36 5 
� 2

� : 9�436 �2
�
� �	
36 5 
� 2

��m�oKx\knj�^¢��	SL �
@6<?<i02e?3802<>=�0%@)9P@ �CB 9I@6e �27¡e�0cbif�02e �E0�=27?1A@6< D%bFE Ku1sf�0HG>I0E��*e;1 [�J�
 hsh�e�0 �2:�h 7 ��bie�0�<>@6e�?f�bih 1
	60 [%.�1s7s5¦h4b��27-B)b�� �2:�f�0 [ I20 �27NE <6bih : 0�J

0

100

200

300 0.1 0.2 0.3 0.4 0.5 0.6

0.5

1

1.5

2

0

100

200

300 0.1 0.2 0.3 0.4 0.5 0.6

0.5

1

1.5

2

� � ���.U��� � ���.U�� \ � � �\�� � �
	�


� 	��
� �
�

	�


� 	��
� �
�

� N�� � ] � x � N�� � ] �#� x

��m�oKx\knj ^¢���SL���0cb6dR7�@ = 0cb6d�e�0 ��= @6<��E0�9I@6e��27¡e�0cbif�02e��E0�=27¡1A@6< J K 5 0��E0�=27¡1A@6< 1 �g@ �E=21shsh4bi7�0 [%.�1s7C5Hbif>= h 1s7¡:�[80; �gbi<9[ 9;e�0$A-: 02<>=FM�� 1s< 7s5 0 7)@6. = @61s< 7�J
����� � 0��/" 8:;��)&)6 "�� 3 9 *�8:9/; 9�, 0 $2*'.�"%0 3 "�.#$5"�6 *�8:9/;
Q���¡&�­zED! #"$�\�\x\¥% C� £'&!()"*&+�,&!-Dz.()&��/ C�102(3 CzI£' 54'"*0qx60nx\zI�)��¡7�6 58I�* C¥9(3 �� �\x6 :(3&.(3;< ��)z!4)8+ W�6"$02(vz!�\¥5 
�= %(h�/ 5 5�:(3;< D�tzID+ >-?4) �,yx6 5�\¥(¡Wz!�\�@();6 � 5"$8+ 5�<-?42 -,yx6 %�\¥�¡@&A-�zB(h¡¢¨6"�¥<zI�C02(342 <zI£' 54SK< ¤�D8 J 4)"©zA�E(vzA- ¡¢�)�$&Kx5z!�T�
�F;64 ¡G020)&+0H(3&K£'")�<"*0"} �
��	 	��Dz!�\� �I C�< 54)02 5� } �
���K��� �§j­xG(B;6"$8+; �{zI£+¨6"*�<8J"$��();6 +¥<z!02 K&!-/-?&+4n¥% C��£'&!()"*&+�
0);<&Kx\�)��¥5&+424) %0n¨=&+�\�#()&K;6"$8+;L ��U¥5"$(vzA(3"$&+�L-?&!4n¥5 %0M"$���­zID+ 50SKN0)&O"$(P0) % C£'0 �/&+42();L(3;< B �Q&+4H(M()&"�6&"z�£'&+4) �6 9( z!"��* C�:0H(vx\�T¡I�

J ;6 R ��C �¥%(S&!- z!�T"$�\¥5&I£O"$�68.�­zID+ U"*0V"$�\¥C��x\�6 �� ��¡ £'&U�6"W- ¡X"*�68P(3;6 �D! C�$&U¥%"$(h¡Y"*�B();6 R�6&+40£"zI�X;�¡¢�64)&M=�T¡X�{zI£'")¥>-?&+40¥5 50�� Q�0M-?&!4U();6 �Tx6&7¡�z!�\¥(¡ K=(3;6 z!0)00x\£�¨G(3"*&!�#&!-V()")£' �"*�KD¤z!4)")z!��(U(3 5�<0)"*&!�#"*0q,yx6 50H(3"$&+�{z �\�$ K
0)"$�\¥5 �();6 ¨{z!42()")¥��* D+ ��*&¢¥5"W(h¡Ex6�\�6 %4fzq�­zID+ B;\z!0fzZ;<&+4)" @5&+��( z¤�w¥5&K£+¨=&+�6 5��(2�U;6"�¥�;��U")���-£'&U�<"$- ¡'(3;6 >-?4)"�¥ =
(3"$&+��-?&+4n¥% qzI�*&!�68@(3;6 q¥<z �\�* ¤�IQ �*02& K[(3;6"$0H¥5&K£+¨=&+�6 5��( �U")����£'&U�<"$- ¡J(3;6 +z!�68I�* qz!�\��"*��©\&7� D! C�*&¢¥5"W(h¡]-?&+4
(3;< �DX"*00¥5&Kx<0B;�¡¢�64)&¢�T¡X�{zI£'")¥Z-?&+4n¥% I� �\&+4�(3;< O0nzia! O&!- ¥5&!�60)"$02(3 %�\¥�¡ KV&+�\��¡](3;< O�6&!4n£�zI� K^&+4_"*�.(3;6"$0 ¥<z!02 D+ %42()")¥<z¤� K¢¥5&K£+¨Q&!�6 5��(`&A-N(3;6 .�tzID+ H£'&!()"*&+�q�U")���@�Q a"$�\¥C��x\�6 �� K �=&!();K-?&+4ª¨Q&!() 5��(3")zI� z!�\�§DX"*00¥5&Kx<0­¨{z!4H(30`&A-



��� �i���§����
��A���*$*��
�� �§�*���)�*���Z�H�"!#���

��*��
���!#
������)�*� �Q� �

0 0.2 0.4 0.6 0.8
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

0 0.2 0.4 0.6 0.8
−2.5

−2

−1.5

−1

−0.5

0

0.5

� � � �.U �� � � �.U �

� �� 	 �	�


� 	 �

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

� "$8,+64) %^U���7±SLL;�0 ��= @6<��E0%bif>= h 1s7?:�[80�bi7 fg1 [���=Sbi<§9I@6e �27¡e�0cbif�02e �E0�=27¡1A@6<`.�1s7C5 <>@6<@? 	602e�@ I-: @ M#bi<>=FM.D �« x � �i� ±K± E ��� « x � �#� ±K±K� E�� P � « x � �#� ±T��J
(3;< P;�¡¢�642&U�T¡X�.-¤£O"�¥U-?&!4n¥5 ¤� J ;6"*0S"$0 0)")£'")�/-!4I()&0+<0)"*�<8 + &!4)"*02&+�&% 0S -,�+.-A()"*&+�Z-?&+41- ¥�¡¢�*"$�\�6 54%-A(S42 50H(�Ky�U;6 542 �2-ED! Y"$�\�3+\¥% C� D+ C�$&U¥%"$(h¡4-I�*&+�<8 (3;6 ¥�¡¢�$"*�\�6 %45- �G"*0U"*0R�< 58K�$ C¥%() C�w�
�����Z�	� 6 ���27 $%��� � � ����(
�\&+48-L42 58,+\�/-!4>0)"$�)+<0)&+"��.-I�:9;-ID! <9U"$(); ¨= 542"*&¢� � ¨642&K¨.-!8,-A(3"$�68=-¤�*&+�68>-!�?- �G"*0@9U"$();A-!�68I�* CB (3&:(3;6 �B
- �G"*0`();6 >"*�\��+\¥5 ��=-I¥�¥5 ��* 54�-A(3"$&+�>-!�\�¦D+ ��*&¢¥5"$()"* %0D-!4) FE1��-¤�$(3"$�60) %�HG
���K± K<(�- �T�* JJIKGML;L

�;N O �QP �  � :SR ¥5&+0TE � �"U T B ¥%&+0VEWBXL�B�L EA^JI~}3GML��;N O T �%Y�P �  � :SR 02"*�8E � �"U T B ¥%&+0VEWB(L�B�L EA^JI~} J,L
P � O Z -ED! [-¤£�¨\�$"$(�+\�6 
� O Z -ED! _-?42 -,�+6 %�\¥�¡ L J �

�
� � O \ �\¥5&]+6��(3 54P-?4) �,)+< 5�\¥(¡'L � Q B � ¥5&+0MEWBXL
B O Z -ED! Y��+\£ �Q %4-L � Yk8 O J &M9B�6 C¨<();

J ;6 � ��C �¥%(:&!-�-?&+4^9;-A4n� 0n¨= 5 �� "*0_-I¥�¥5&,+<�E() C� -?&+4�"$�1(3;< �02<>=�@6:�< 7�02e 9;e�0$A-: 02<>=FM`I J ;< D+ ba$&U¥%"$()"* 50<-!4) ¥c-`a)¥b+�a&-A() C�d-A(Y();6 +£O b-!� ()&M9 �< C¨<(); 4S-�(3;6 %4Y(3;3-!�A-A(Y"*�<02(�-A�E(S-!�6 %&,+60§¨Q&+02"$()"*&+�eIO�\&+40a$&+�68f9;-ID! 50g-!�T�
0n£F-]ahae-I£+¨3a*"W(S+\�< 50F();6"*0U0);<&,+3a)� �= >4) c-A0)&+�.- �3a* `I

J ;6 L;y¡¢�642&U�U¡G�3-I£O"�¥J-?&!4n¥5 %0"�6 �¨Q %�\�60�&!� (3;< #4) ia&-A()"oD! ¦D! ba$&U¥%"$(h¡ �= %(�9/ 5 5� ();6 �¥b- �3a$ =-!�T�1(3;6 
0�+<4)4)&]+6�\�6"$�68j92-A() 54bI \ D+ 5�#"$- (3;6 >"*�T�3+\¥5 ��pD! ba*&¢¥5"W(h¡_+6�\�< 54k-C92-ID+ £'"*8!;E( �= >&!- ();6 >&+4n�< 54P&!-I();6 >(3&V9
0n¨= 5 �� KG();6 f¥c- �3a$ l9U"ha/a\�6&!4n£F-]a/a�¡ £'&ED+ 59U"$(3;'(3;6 592-ED! K602&Y();.-A( (3;6 P4) ia&-A()"oD+ �D! ba*&¢¥5"W(h¡j-!�\�<-I¥C¥% ba* %4S-A()"*&+�
"*0'0n£F-]ahamI �\&+4Z(3;<"*0'4) c-A0)&+�1();6 J"*�6 %42(3"/- ¨3-!42(�£n+60H(
�= L"$�\¥bah+\�6 C��K` �D! 5� "$-M(3;6 L4S-A()"*& �Q 9(�9F % 5� ¥b- �3a* �6"/-I£O 9(3 %4o-!�\�p9;-ID+ Ca$ 5�68!();]"*0M0n£F-]a/a�I4Qka*0)&LKQ(3;<"*0 £' c-A�60�(3;3-A(�();6 na*&¢¥c-`aX-A�68,a* Y&!-%-A(2(�-I¥�aL"*0�00£<-`a/a K 02&
(3;3-A(l-+¥%4)&+020�©\&V9B£'&U�6 iaN&!- (3;6 >;�¡¢�64)&¢�T¡X�.-I£'")¥�-?&+40¥5 q9/&,+3a)�:�6&A(.¨= 54H-?&+4n£r9F ia/a�I



���I� �����
	���
�������������
��������
� �"!#� �%$
&'�(���)�*�
J ;6 DX"*00¥5&,+<0�;y¡¢�642&U�U¡G�3-I£O"�¥Y-?&+40¥5 %0@-!4) ¥b-]a)¥i+3a&-�(3 C���y¡P£O&¢�6"W- ¡G"$�68Z(3;6 �<&+4n£F-]auD+ ba$&U¥%"$(h¡J(3 %4n£

"*�: �,)+3-A(3"$&+�600EA^JInm�GML�= EA^JInmi}�L I � � O �� T�� N EA^JI~}Km LV O -A4n¥%(S-!� � � �� ��� Q
	 �	 B EA^JI~}#}�L

° Y O � Y Q � Y� EA^JI~} �,L
�\&+4/();6 �"*�< 542()"&-��.-!42(`&!-^(3;6 a;�
��642&���
X�.-��O"���-?&+4��% K<();6 a0 a* 5���6 54 �=&���
O-?&+4��5 a8!"oD+ %� ��
� -,�+.-�(3"*&!�

E��JI�	 LF"$0��O&��6" �\ �� ��
@(3;< _42 ba/-A(3"4D+ D+ ia*&��5"W(�
'L
��� � O T � 		 U Q � 		 B �! E��� Q � �   T�� N L

O T  �� T  		 B � J � �� Q � Y �   � Q  �� N Q  � �  N EA^JI~}�� L�  N O B �QP �  � :SR 0)"$�[E � �^U T B �5&+0cE BXL�B�L EA^JI~} ^,L¥  %4) B();6 092-ID+ T"$�"�3+"�% ��HD! ba*&��5"W(�
J�6&+4��F-]a[(3&O(3;6 #�c- �3a$ B"$0P(S-ia! %� -!0�(3;< D+ %42()"$�c-`a%�%&&�'�=&+�6 %��(�K(��+6 B(3&
(3;< [-!020�+"�)�<()"*&+�J&!- 0��<-]aha*�= 542(�+64$�3-A(3"$&+�60P&!- ();6 +�b- �3a* ,�=&+0)"W(3"$&+� K\0) % +��;.-��<(3 %4-��I J ;< �\4202(M(�9F&'(3 54��O0
"*�: �,)+3-A(3"$&+�AE?^JI~}�� L;-!42 >();6 _0S-.�' @-!0P"*�: -,�+.-A()"*&+�?E��JI�	 L�K�9U;6"ha* a(3;< 0a/-!02(R(�9/&4-!42 8-.�"�6"W(3"*&!�.-]a
a$& -.�60iI�W �
-.�"�<"$(3"$&+��(3;< 54) >"$0`(3;6 @>e�@6:�[80�?0/ e;1sh¨@21 -?&!4��5 FE1��-`a$(3"$�60) %�HG
���&3,L2L

�%4 : O65 ��7 Y} �� N EA^JI~} 	 L

J ;6 ]0 +"� &A-a(3;6 L(3;6"$4��1() 54�� "*�  -,�+.-A()"*&+� EA^JI~}�� Lj-!�"�  �,)+3-A(3"$&+� EA^)In} 	,L'8+"4D+ 50O(3;6 L"*�6 %42(3"/-�() 54�� "*�+ &+42"*02&+�&% 0P �,�+.-A(3"$&+�eI

0
100

200
300

0

10

20
0

0.5

1

1.5

2

0
100

200
300

0

10

20
0

0.5

1

1.5

2

0
100

200
300

0

10

20
0

0.5

1

1.5

2

\ � � �\ � � �\�� � � � � � �� � � �� � � �
�
� �
�

�
� �
�

�
� �
�

���(8.�&�"!:9i�&�<;�=W]?>2@ # �(AJ�&���'9i�/�B=�]?C�>2@ # �EDc�"�*� ��F ����G�9i�/�B=�]�HJI�> @

� "$8,+64) �^JIKG,G#L�;�0 ��= @6<��E0 @)9 �27?e�0cbif�02e �E0�=27?1A@6<%7)@ e�0A3i:8h4bie*.wb.<i0 ��.�1s7C5 = 02e;1A@\[ � J)Kpb.<i0
5 021436587 1 �ML N>O Jf J K 5 0 �27¡e�0cbif�02eF1 � = 1s< <>0 [%1s< 7s5 0 7)@6. = @61s< 7
bi<9[ �2:]=�= @6e27�0 [ I�M�b ��= e;1s<83%1s< 7C5 0 b 9;7�02<9[�J
Q-�)�3a$"$(S+��6 50U&!-V();6 B�<&+4��F-]a^4) %0��=&+�60) Y-?&+4M;< c-.� K �= c-.� -!�"�L-?&,a/a$&M9U"$�68Z0) b-4-!4) _8+"4D+ 5�#"*� �68,+64) ^JIKG,G,I J ;< +�F- �G"$�n+"� D]-`a/+6 >"*0U;6"$8+;6 %02(P-?&+4P-?&]a/a*&V9U"$�68T0) b-LK
-A�"�=a$ c-!0H(M-?&+4U;6 b-.�#02 c-�I J ;6"$0M"$0U ����Q N�%() ��

0)"$�"�5 V();6 S4) %0��=&+�60) S"$0["*�"�%4) c-A0)"*�<8;9U"$(3;q92-ID+ O�Q %4)"*&�� KM-!���>();6  5���5&,+6��() 54P�Q %4)"*&���"*0C;6"*8+;< 502([-?&!4N-?&,a/a$&M9U"$�68



��� � � ���������
	��
�
���������
�����
	��Z�������������
����� ���!�!�����
	 ��� �
J - �3a* �^)I_m#" =%$'&�(*)+$-,.)�,./0)���,+1
)+$*2 �43 �65 /6e �+2?e7)cbif8)2e91:$�;*)cb [ �0)cb�J ;<) �+(�h=2 ��e7) 5 )2e �92�/ f�b � bif>= h=1:2>(�[?)�JK b.<@)A;*)+1CBD;?2E1 �GF�f J

W �"�6 �� Z -'H+ ,�Q %4)"$&��I" � � O G 3Z0 � � OKJ 3T0G ra"&-��O 9(3 54 7 J =23JI �.�
J >[ 5�68A(3; � 3 =23�I 3&3&3�G Jm J &M9 �6 ��G(3; 8 =23�I 3#mK� =23�I 3&3K^i�} QM- (R() 5�602"*&+� � � 3 3� QM- (U0��64)"$�68Z02()"��Q�6 5020 B � =�3�I 3&3 J G =23�I 3&3&3 J m� L=-!020 �F&G ��'�%"* %�E( M x 3JI 3&��} =23JI 3#m�}^ Q-���6 �� �<-A0)0 �5&X �)�5"$ 5��( M � 3JI 3&�#� =23JI 3�G J	 �\4)"��%(3"$&+� �F&X �)�5"$ 5��( M
N 3�IhG J I J� OM&!4��F-]a �\&+4��5 �F&G ��)�5"* %��(30 M � H =23�I���� =SG,IhG
G 3 M � Y =23�I 3��K� =23JI 3 J �G,G J &M9����= 5 �� � =23�I 3K��} =23JI 3#m JG J Z -0H! Y;< 5"*8!;E( L N 3JIn} � 3�I~} ^

0) b-�I J ;6 8a*&��c-A()"*&+��&A- (3;< ��F- �G"$�[+"� 42 50��Q&+�<0) _"*0`(3&V92-!4��J(3;6 > %�"�J-?&!4R;6 c-.�J0) b-<-!���:()&V9;-!4��L();6 �(3&V9�=&+"*��(F-?&!4/-?&,aha*&V9U"*�68_0) b-�I �\&+4 �= c-�� 02 c-B(3;< ?�Q b-ia'"*02a$ 5020 �64)&A-?&,+6�"�eI�W (`"*0F0H(3"ha/a a*&��c-A() ��_-�(F(3;< �-?&+4 92-!4��
 5��� K^"*�"�6"��c-A()"*�68O(3;.-A(8- �L�G N�  %�"� 42 %(�+64)�60,�'&+4) B&!-/();6 n92-0H! Fa$"¨aA �O&!()"*&+�#&!-S(3;6 �c- �3a* ();.-!��-�-?4) 5 
 5���eI

�����Z��� P � ��(RQ �*Q*�SQ�� � ����* ������"
��(
J ;6 _"*�S©3+6 5�"�% #�%&G ��)�5"* %��(30P"*�:(�- �3a$ ^JInmF-!42 �-?&,+6�"�J(3;6 >0S-��O q92- 
>-A0M"$� ��;3-.�<(3 %4-� K ��+<(P4) %-? %4)0U(3&Z(3;6 �F- �G"$�n+"� -.�)�3a*"W(S+"�6 ;-]a*&+�<8>();6 P02(342 c-.�' 54iI J ;6 M0)"$�[+3a&-A()"*&+�<0(9F %4) �6&+�6 P"*�';6 b-.�O02 c-LK �3+<( (3;< M42 50�+�a$(30
-!42 _02"$�'"/a/-!4 -?&!4R&!(3;6 %4 �6"*42 ��%()"*&+�<0bI

Q�0F"*� ��;.-��<(3 %4 �Y(3;6 -�6"&-.�' %() 54 "*0D-��O&+�<8Y(3;< ?�O&!02(`"��'�=&+4H(�-!��( �.-!4S-��O 9(3 5420bIELL&!4) a"$�E() 542 502()"*�68
"*0/(3;6 a- -.�9(`(3;3-A(`(3;< q-A- ( �=&,+6�"�3-!4�
 �5&+�"�<"$(3"$&+��;.-A0D-TH+ %4�
@0��<-]ahaQ"$�S©.+6 %�"�5 K6(3;�+605-.�9(3"CH+ ?�%&+��(34)&]aN&!-^(3;6 ��
X�.-.�'"$�R42 50��Q&+�<0) �<- 
 �Q U;.-!4��T(3&>& �<(S-!"*�eI J ;6 U4) %0��=&+�60) P0) % ��'0 (3& �Q ��<&&�O"$�.-A() ��I��
UHX"*0��5&,+60S-?&+4��5 50
4S-�(3;6 %4V(3;.-!�Z"$�6 54H(3"&- K,-!�"�Z"W( "*0 ();6 Da*"$�6 c-A4 �5&X �)�5"$ 5��(30EM
Nf-!���VM � H (3;.-�(%-!4) `();6 ��O&!02( "$�S©.+6 %�E()"&-]a�I J ;< �F- �G"$�n+"� 42 50��Q&+�<0) f-.�)�3a*"W(S+"�< O"$0B;6"$8+;6 54_(3;.-A� (3;6 F9;-'H+ f-��'�3a$"$(�+"�6 K (3;�+60T"$�"�542 c-!02"*�68J(3;6 ��<&+4��F-]a
-?&+4��5 ,�5&X �)�5"$ 5��( �6 ��%4) b-!0) %0M(3;< _42 50��Q&+�<0) ]I

\ 4)42&+4 02&,+64��% 50:-A�"�  50H(3"��<-A() ��GH]-`a/+6 %0 -!42 Qa$"*02() ��Y"*�Y(S- �3a$ *^JI~}3I J ;6 F"$�S©.+6 %�"�5 �%&G ��)�5"* %��(V-?&+4^(3&V9
0��= 5 N� �b-!���= g+60) N�.()& �<-iaA g-!�� %02(3"��<-�(3 &!-S();6 T 5424)&+4�-?42&&� �6 58,a$ ��9(3"*�<8�(3;6 ;<&+4)" @5&+��(�-`a �5&.�'�=&+�6 %�E(
&!-P(3;6 _92-'H+ #"$�"�3+"�% ��WH+ ia*&��5"$(�
]I J ;6 p-.�'��a*"$(�+"�6 O&!-�();6"*0UH! ba*&��5"W(�
 "$0 � NeO 3�I�� �'0 � H K2-!��� ();6 XH]-`a/+6 � N % � O 3S�~},"*0f+60) N� -?&!4 �64) N�5"*02"*&+� "*� (S- �3a$ ^JIn}�I �X"$�n+3a/-A(3"$&+�60j9U"$(3; ();6 .;6&+4)" @5&+��(S-]a?�5&.�'�=&+�6 %�E(
"*���ba/+��6 �� "*�.(3;6 YHX"*0��%&,+60_-?&+4��% '�%&+� �\4��O N� (3;< O0��<-]aha  5424)&+4_"*�.(3;6 '4) %0��=&+�602 _-.�)�3a*"W(S+"�6 K �3+<(B8 -'H+ F-
0)"$8+�6" � �c-!��(,�%&+�602(S-!��(Y-?&!4��5 j-A(@a$&V9 �= 54)"$&��<0bI J ;6 '"*�S©3+6 5�"�% '�%&G ��)�5"* %��(_-?&!4>()&V9 �6 N�<(3; �<- 
��= C+60) N�
(3&O 50H(3"$�F-A() _();6  5424)&+4U-?4)&.� +<0)"*�<8 �' c-!� �=&+02"$(3"$&+�:"*�J-?&+4��% +�c-`a$�b+�a&-A()"*&+�60iI J ;6 +�F- �=-.�)�3a*"W(S+"�6 a-?42&&�
�\8,+<4) ^)IhG,GO"*0 � x � \ O G#� J �CK(-!��� � x � \ % 8 O 3S� 3&3&�J"*08+60) N� -?&+4#�<4) ��%"*02"*&+�eI J ;6 O �Q ��9(T&!-��F-A(3 %4)"/-]a�.-.�)�6"$�68T"*0R�6 %8,a* N�%() ��J"*�@(3;6"$05-!�.-]a 
X0)"*0iI

�\&+4��% !�O&��6 iaa 5424)&+4@"$0�(�-iaA 5� -?4)&&� (S- �3a$ ^JIKGd-A�"� ��+"�' 542"$�b-]aa 5424)&+4�-?42&&� �68,+64) �^JI J I J ;< 



���]� ������������� ��� ��� �����<� ����� 	���� �V��� � �����
	

J - �3a$ ^JIn}#" B�/\[?)2h6)2e;e7/6e � 5 /6e42 ;*) �+2¡e7)cbif8)2e �0).,+2>1
/D$ 1:$��wb.<@) ��J
3 � ��� � � K � �¥ &+42" @5&!�E(S-]a*�%&&�'�=&+�6 %��(U&!-�H! ba$&��%"$(�
 3�I 3K��} G 3�I~} 3�I 3 J�JLL c-!� �=&+0)"W(3"*&!� 3�I 3#mK� G 3�IKG�� 3�I 3.3K�¥ 
��64)&���
X�.-.�'"$�a-?&!4��5 -?4)&&� (S- �3a$ ^JIhG 3�I 3 �K^

Ok+"�' 542"$� -?42&&� �\8]+64) ^JI J 3�I 3 JJ &!(�-`a1E	��+.-.�<4S-A()"$��0�+��4L%" 3�IhG 3 J
 50H(3"��<-A() ��. 5424)&+4>"$0a(3;6 %��-?&,+<�"��()& �= fG 3�I J � &!4@- �Q&]+<(jG,I � �6"/-.�' %(3 %4)0iI J ;6"*0>"*0>�6&A(>"$�)�64) %0)0)"CH+ �3+<(
-.�N�5 ��G(�- �3a$ ]I

�����Z��� � �������27 $%��� � � ����(
J &]"*� H+ %02()"*8 -A() K(3;< �4) %0��=&+�60) @&A-l-#02()4) c-��O %4B"*�A-#4) b-]a/02 c- �%&+�"�6"W(3"*&!� KI();6 � ����642 5020)"*&!�60 -?&+4 H! ba$&��%"$(�

-!�"� -.�N�5 ba$ 54�-A(3"$&+� "$�, 
��+.-A()"*&+� EA^JI~}3GMLg-!���  ��)+3-A(3"$&+� E?^JI~} J Lg-!4) :42 ��3a/-.�5 N� 9U"$(); 42 c-]a$" @b-A(3"$&+�60 &!-M(3;6 
� "* %4)0)&!� = LL&!0ca!&V9U"W(A@>0��= ��9(34�+�� E5� -]a$()"*�602 5�HG
� �&3 L I J ;< 4H! ba$&��%"$(�
f-!���p-����5 ia* %4S-A()"*&+�:"*0��b-]a$�i+3a&-�(3 ���-?42&&�
(3;< �0�+�� &A-:G 3&3>;.-!4��O&+�<"$� �5&&�)�=&+�6 5��()0Q9U"$();K4�-!�"�6&&� �6;3-!0) `I F  %0�+3aW(30/-?&!4 ;< c-.� K �Q b-.� -!�"�O-?&,a/a$&M9U"$�68
0) b-=-!42 Z0);6&V9U� "$���68,+64) %^JIKG J I J ;6 '02(S-!�"�.-!4�� �< HX"&-A()"*&+�.&!-/(3;6 �b- �3a* �=&+0)"W(3"$&+�]-?4)&&� 0)"$�[+3a&-A()"*&+��&A-m&3 �'"*�J"*�L(�9F& �%&+�"�6"W(3"*&!�60 -A4) B8!" H+ %�]"*� �\8,+642 g^JIKG J I J ;6  5424)&+4ka* +H+ ba(-!4) [-!0)0 +"�' ��](3& �Q n-!0M-?&+4P(3;6 
4) %8,+3a/-!4;9;-'H! K "mI  @- �=&,+<(@G 3��4I

0 100 200 300
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 100 200 300
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 100 200 300
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

\�� � �\ � � �\�� � �
�

���
��

���(8 �&�"!*9i�&�<; =W]?> @ # �(AJ�&���'9i�&�E=�]?C�> @ # �EDc���*� ��F`�*��G�9i�&�E=�]�HJI�> @

� "$8,+64) %^JIKG J " ; ) ��=*/D$��0)X/ 5 �+2¡e7)cbif8)2e �0).,+2>1
/D$W2�/ 1se;e7)
B@(�h4bie��wb.<@) ��J��<)cb6d =*)2e%1
/\[�D � � � O G 3 �)E � �
� � O J 3 ��J�� 1CB@$*1 Y
,cb@$*2 K b.<@) ;*)+1CBD;?2
1 � L � O J f J KI;*) �+2?e7)cbif8)2e 1 � = 1:$*$-) [X1:$�2:;*)92 /�� =*/D1:$*2qb@$9[
�+(]=�=*/6e+2 ) [ I�M�b ��= e%1:$?BV1:$ 2 ;*) b 5 2 )+$9[�J

J ;6 �%&+�"�6"W(3"$&+� � � O G 3'0o-!���!L � 42&,+68+;�a�
 �5&+424) %0��=&+�"�60�()&K02 c-�02(S-A(3 } K 9U;6"$��;H-����5&!4��6"$�68K(3&�.-A(S-�"*��� -]aW(3"$�60) %� E^G
� �&3LK(�
I m.3 LP"$0 H+ %4�
 �%&&�)�O&+�#"*�
�=&!(3;]();6 YOM&!42(3;�Q`(Sa&-A�E()"$�g-A�"� OM&+4H(3; �X-.�5" � �]I
�2+"�n+�a&-A()" H+ �<4)& �.- �6"/a$"$(�
 �3a*&A(30 &!-l92-0H! �= 542"*&��60 "$�,();6 OM&!42(3; �G b-.8!" H+ %0 (3;.-�(T(3;6 �= c-ia �= 542"*&��7"*0
 
��+.-`aI(3&O&+4o- �Q&0H+ FG 3K02 ��5&!�"�60�-?&+4 - �=&,+<( }�3�� &!- ();6 Y()"$�' K �3+<(SH+ 54<
]02 ba$�<&&� -!0�;6"$8+; -A0 J 3'0bI W (�"*0
(3;< 54) 9-?&+4) ka*"oa! ba 
 (3;3-A(/();6 P02(�-A�"�.-!4�� �6 HX"/-A(3"$&+�O&A-N(3;6 �c- �3a* �3+6 P(3&092-'H+ a"$�"�3+"�% �� �'&!()"*&+�Z"*0%a* %0)0S(3;.-A�



��� � � �
� ��� �����
	������ � ���F�
3�I~} � -?&!4F4) b-]a*"$02()"$� �5&+�"�<"$(3"$&+�60iI J ;6"*0R02 5 N�O0`()& �Q �0��F-]a/a= 5�6&]+68+;@(3&g-����5 N�<(R(3;< @-!0)0 +"�'�G(3"*&!�K(3;.-�(`(3;6 
02()4) b-.�O %4U"*0R�6&!(U ����5"$() ��C��
@(3;6 q92-0H! 50iI

��� � � "�� *�� 6 9/;�*�.�9/(ra ��G(3; �%&+��(34)&]a��6 +HX"$�5 %0:-!42 2+602 ��B()&?�5&,+<�E() 54 ();6 F %4)42&+4)0I"*� ��+6& 
 -!�"� 
B&A-\(3;6 /02(342 c-.�' 54iI J ;6 (34�-.�6"$()"*&+�3-]a�5&!�"�5 N�<(_"*0@-<9U"*�<8f9U;< 54) T();6 C-!�68,a$ &!-2-A()(S-.��a#"$0 �5&+��()4)&,aha* �����
 -4a$&��b-]a �%&+��(342&,a/a$ 54NK>aX�<&M9U�d-!0 �6"$4��60
E �  ��6 %4)02 5� G
���&�,L I J ;6 �6 +HG"��5 89U"/a/a��%&+��(34)" �3+<() Y(3&O(3;6 _(3 5�<0)"*&!�]"*�J(3;6 #�c- �3a$ KQ0)"*���5 B"W(k9U"ha/a[;.-'H! �64S-!8�5&.�'�=&+�6 %�E()0 �=&!();O-?4)&.� (3;6 �6 +HG"��5 M"$(302 baW-e-!��� �3+6 P(3&8a*"W- (cI Q�0 �= %-?&!4) R(3;6"$0%9U"ha/a �= P�6 58,a$ ��9(3 ��K;6 542 -!���
&+�3a 
K();6 >�6&+4��F-]aC-?&!4��5 �"$0R"*�"�ia/+"�< ��eI

�G"$�"�5 a();6 qa* %�68!(3;@&A- - �6"$4��@"$0
H+ 54<
@0��F-]ahaB�%&&�'�3-!4) N�:()& (3;6 �0H(342 c-.�' 54R"W(��O"$8+;�( �= �5&+�<0)"$�< 54) N�
-!0l- �Q&!"*��(5a*& -��eI J ;6 ��64)&��3+"�% ��>a*"W- (F-?&+4��5 >"*0 "

� O 5
J
�IM O� V V � � Y� � � EA^JI~} � L

9U;6 %4) @"�IM O� V T >["W- (��b+64 H+ _0�a$&&�Q V � O V���T -!4��%(S-!� � G
�
	 �	 U T�� N � =  ��C N�%()" H+ 8-!�<8,a* �&!-(-A(2(�-.��a

� � T �:a/-!�<-?&+4�� -!42 c-T&!- (3;6 q9U"*�<8
J ;6 ��5&&�)�F-!�"�6 N�f-!�68,a$ �&!- -�()(�-���a V	�/"*0R8+"CH+ %�C��
>- ��W)r �%&+��(34)&]a/a* %4 "V	� O # � E � T � � � 4 L(Q # � M E � T � � � 4 L 7 U Q #



	 �	 U EA^JI_�.3 L

9U;< 54) �"
# � T � 4)&.�Q&+4H(3"$&+�.-]aQ8 -!"*�
# � T W ��(3 %8+4S-`a[8 -!"*�
#



T ra %4)" H`-A()" H! a8 -!"$�� � � 4 T F  %-? %4) 5���5 _0) %(2(3"$�68

�(3;6 %4: �Q ��%()0pa$"¨aA !�6 c-.� =3�.-!��� K�(3"��O =a&-!8 K -!�"�6��
X�.-.�'"$�� ��C N�%(30J&+� a*"W- (f-!42 ��<&!(:"*�"�ia/+"�< ��eI

�(-A4S-.�' %() 54)0S-?&+4S(3;6 P�6"$4��F-!4) U-?4)&&���  ��6 %4)02 5��E^G ���&� L:-!�"�Fa*"$02(3 N�O"$�'(S- �3a$ ^)I �JI J ;6 -�'&��< ba\"*0S ��G() 5�"�< ��
(3& � O �&3&3,� 9U"$(3;j- �6"*4��'��a&-.�% ��F-A(�
 O m&3.3,�>I J ;6 P"*��() 58+4�-]a6 5424)&+4%-A(S();6 -�<"*4��'"*0V-?&]+6�"�O��
j-.���6"*�68
- (3 %4�� ()&'();6 >02(�-�(3 >0��.-��5 ]I

J ;6 0H(�-!���.-!4�� �6 HX"&-�(3"*&!� -!�"� �O b-!�p9U"W(3;H-!���p9U"$();6&,+<(o-'�6 N�<(3;!�%&+��(342&,a%�< HX"$�% "*�J-?&,a/a$&M9U"$�68
"*424) %8,+3a&-A4 9;-'H! 50g-!42 Z8+" H! 5��"*���\8,+642 §^)IhGEmJI Qka*0)&:"$�"�bah+"�6 ���"*0a();6 )�c-!02 O&!-;- �'&,+6��() �� 9U"*�68_9U"$(); �<&
-.�9(3" H! ?�5&!�E()4)&,a5KG"�ID - �.-.�)�6"*�<8+�6 +HG"��5 `I J ;< a02()4) c-��O %4`"*�K();6"*0 �c-!02 �;.-!0�3JI ��� �6 %8 -A()" H+ 4�Q&,+�
 -!�"� 
_-!���
(3;< @92-'H+ 0a*& -.�<"*�68T"$0k-Z;.-]aW- ;6&,+64P4) b-]a*" @c-A()"*&+��&A- �I b-!4)02&+� =�LL&+0 a!&V9U"$( @Y0��Q N�%(34 +"� 9U"$(); � > O G 3'0l-!���L � O J �>I J ;6 q9;-'H+ _(34�-!"*�@"$0`(3;6 >0S-��O �-?&+45-]ahaQ();64) % ��b-!0) %0bI

Q`(T(3;< �=&+02"$(3"$&+� &!-P(3;< C�<"*4���KS();6 �' c-!�,"*0 @% 542&d-A�"�7(3;6 �'&!(3"$&+� "*0T42 ��3+��5 �� �5&&�)�.-!42 ��7(3&
(3;< '�b-!0) %0Y&!-F�6&p-!�"� �.-!0)02" H! �6"$4��eI%j2+<(>();6 j-.�%()" H+ )�5&!�E()4)&,a "$�"�3+"�% 50��O&A(3"*&!��"*��"$( % 0 HX"$�%"*�6"W(�
]0)&J(3;6 
4) N�3+"�9(3"*&!��"$� �F- �G"$�n+"� �'&!(3"$&+�H-]a$&+�68K();6 T02()4) b-.�O %4�"*0oa$"$�'"$() ��eI Q
�3-!0)02" H+ I�<"*4�� -�( @5 %4)&>-!�68,a$ ;.-!0
a*"W()(�a* F&!4 �6&> �Q ��%( &+�Z %"$(3;< 54 �' c-!� �=&+0)"W(3"*&!� &+4 �'&!(3"$&+�T&!- (3;6 U0H(34) b-.�' 54bI&W �Z();6"*0 �b-!0) P�6&>&&�<()"$�'" @b-A(3"$&+�
&!- (3;6 �6"$4�� �5&!�E()4)&,aha* %4`"*0��6&!�6 K 0) % J �+<4ca�
X"/a$�F- @CE J 3&3#m,L -?&+45- �6"*0��b+6020)"*&!�L&+� �%&+��(34)&]a -]a*8+&!4)"$();"�'0bI



��� � ������������� ��� ��� �����<� ����� 	���� �V��� � �����
	

J - �3a* ^)I � "��*bie bif8)+2 )2e � 5 /6e b [?)�= 2:; ,./D$*2¡e./6h<[?)F<01
,.)�J
�:a/-!�<-?&+4�� -!42 c- � � � � � 3�I 3��>["W- (-�2+64 H! Y0 a*&&�= � O � 4�-.� � �������� J I_�
� 42&&�Q&!42(3"$&+�.-]aQ8 -!"$� � �6 %8 � � � # � J I~}W ��() 58+4�-]a[8 -!"$� � �6 %8 � # � 3�I 3��ra %4)"CH]-�(3" H! a8 -!"$� � �< 58'0 � � � #



3

0 100 200 300 400 500 600
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0 100 200 300 400 500 600
−1.4

−1.2

−1

−0.8

−0.6

−0.4

−0.2

0

\ � � �\�� � �
� � �


��

���(9 � ����!"���K!X!^�	�m����� ����� # ��$1�&���T� ��
&�*� �����

� "$8,+64) ^JIKGEm#"��E1 ).,+2�/ 5 I 1se [8/D$ b �+2¡e.)cbif8)2e-�0).,+2 1
/D$ 1:$ 5 /6hsh /���1:$?BU1se;e7)
B@(�h4bie �wb.<@) ��J D�� �R= ,./D$*2¡e7/6hsh ) [I 1se	[ E � � ��b�� �+1�<@) I 1se [ E�� P ��
G/ I 1se	[�J KI;*)PI 1se	[V1 � = h4b?,.) [§b@2�� � k ���Rf J
����� �	� � 7���(RQ ,M( ���&�*Q ��
 "1* � $ "�� � ( ����� ��
 ���
W -%�O&!()"*&+� �3+6 �(3&n92-'H+ 50 -!�"�:&+�3a 
<a$&V9 -?42 
��+6 5���N
 �'&!(3"$&+��"*0 �5&+�602"$�6 %4) N� K -��)+3-!0)"�= 02(S-A(3"��?�c- �3a* �'&��< ba
�= %(�9/ 5 5� (3;6 �6"$4��60 �F- 
 �= p-A� &.�<(3"$&+�eI J ;6 :"$�< c-�"*0I�.-A0) �� &+� -�0�+68+8! 502()"*&+�,-?&+4 -W+64H(3;6 %4g9F&+4 a "*�
�I N�6 5420) %� E"G
���&�,L�K�-!�p92-!0?�< H+ ia*&&�= ��#"*� �%&G&.�Q %4S-A()"*&+�f9U"$(); >["*�6 Q +<�6 KILdI ���]I W��)�3a$ ��' 5��(�-A()"*&+�>-!���
-.�"��a*"$�b-A(3"$&+��&!- (3;< ��'&��6 ba*�b-!�C�Q �-?&,+6���J"$� Q +6�6 <E J 3&3#m L�I

�F&+�602"$�6 %4/();6 �6"$4��O�<4)"* 2©"
)�6 50��542" �= ��f- �=&0H+ ]I J ;< �-?&+4��% 50D-A�"� �5&X&+4��6"*�.-�(3 50S-?&+4/0�+"��;f- �<"*4��<-!4) 
0);<&M9U��"$� �68,+64) �\8,+642 g^JIKGI}3I ¥  54�� �6 50��54)" �Q %0�(3;< Y�6&!4��F-]a��6"*42 ��%()"*&+�p-!�"���O();6 _(S-!�68+ %��(?�6"$4) ��9(3"$&+�eI

� � � �
�

� �
������ ������� �

� "$8,+642 ^JIKGI}R" @�/6e.,.) � /D$ b [?)�= 2 ;�,./D$*2?e7/6h [?)F<01
,.) B,I 1se	[FE



��� � � �
� ��� �����
	������ � �����
J ;6 �6&+4��<-]a.�6"*42 ��%()"*&+�>"$0:�64S-c9U�B"$��(3;6 �H+ %42(3"��c-]a��<"*4) N�%()"*&+� K �3+G(%�'"*8!;E(�� +<02(X-!0 9F ia/a �= 5 5�>(3;< /;6&!4)" @%&+��(�-]a�I
Q�020�+"�'"*�<8ja$&V9 -?4) ���+6 5�"�%"* %0NK\(3;6 >"$�6 54H(3"&-B-?&!4��5 %0 -A4) ��6 %8,a* N�%(3 N� -!���:();6 _ 
��+6"/a$" �642"/+"� &!-I(3;6 �6"$4��:8+"CH+ 50
E J r 
 � -!�"�:0��F-]aha����� � L%" 3 O � T � � Q ��� EA^JI_�JGML3 O � T � � ���� � � Q ��� ���� � � EA^JI_� J LEA^JI_�im L
Z ;6 %4) 
	 -!���  -A4) a(3;< ��F-!020k-A�"�=-��"�6 �� �F-!0)0R&!-I(3;6 �6"$4��eI J ;6 #�<4)&��3+"�5 N�pa$"$- (`-?&!4��5 >"$0 "

� O 5
J
�IM O� V V ��� Y ; EA^JI_��}�L�IM O� V T a*"W- ( �i+64 H! Y0 a*&&�= V � O V > Q/V	��T ��� K\ �Q ��9(3"CH+ 0-!�68,a$ a&!-:-�()(�-���aV > = 42 %-? 542 5�"�% [-A�68,a* V���=O�%&&�'�F-!�"�< ��>-!�68,a$ jEJ�%&+��(34)&]a/a* %4D-!�68]a* VL; T �3a/-!�<-?&+4�� -!42 c-Z&!- (3;6 �-?&+"ha� T �= 542(�+64$�= �� H+ ia*&��5"W(�


J ;6"$0 �b-!�C�Q qa$"*�6 b-!4)" @5 ���()&R"
��� 5

J
�IM O� V ; E?V > Q�V��"L � Y
T 5

J
�-M O� V ; �� � EA^JI_�#�,L

J ;6 g-��"�Q %�"�.-!8! �64S-!8K&!- (3;6 �6"*4�� �5&+�<0)"*0H(a&!-S"$�"�3+"�% �� �64�-!8_-!�"�L-?4)"$�9(3"$&+�L-?&+4��5 %0a&+�](3;< [9U"*�68
E�-A�"� �=&���
 K6"$�@(3;6 ,�c-A0) >&!-:- �ia&-.�)�Q N�@&+� �6 HX"$�% VL�I

� � O 5
J
; N E>M 4 Q M�
 � L � Y EA^JI_�.� L

; N T H+ %(2(3 N� -!42 c-
M 4 T 0caE"*�:-?4)"��%(3"$&+� �5&X �)�%"* 5��(
M�
 � T "*�"�3+��5 �� �64�-!8'�%&G ��)�5"* %��(

�\4)&&� (3;6"$0 -!�"�>(3;6 S ����<4) 5020)"$&+�60I-?&!4N(3 5�<0)"*&!�_"$�,��;.-.�<() 54%�LK (3;6 (3 %�60)"$&+�0-A(T-]a/a]a*&��c-A()"*&+�60C"*��(3;6 S0H(34) b-.�' 54)0�c-A���= '�b-]a$�i+3a&-A() ��eI J ;6 <+<�PaE�6&V9U�60 "*�. ��)+3-A(3"$&+� E?^JI � J Lq-!4) Z(3;6 %� ();6 O�<&+4��F-]a!H+ ia*&��5"W(�
�&!-`();6 �<"*4��
-!�"�O(3;6 �6 542" H`-A(3"CH+ %0/&!-[();6 -�b- �3a$ �=&+0)"W(3"$&+�eI QM0)0 +"�O"$�68Y();.-A( (3;6 �Q&!0)"$()"*&+�'&!- -`a/a �6"*4��60Q-!4) aX�<&M9U��K<(3;6 �6 %4)" H`-A()" H! 50Q-!4) P-?&,+6�"�'-?4)&&� ();6 � ��)+3-A(3"$&+�60S-?&+4/0H(�-A()"$�P0);.-��Q M"*�)��;.-.�<() 54 �JI�ro+6 M()&Y();6 ka$&V9�H+ ia*&��5"$()"* %0NK
a*"$�6 c-A4` ����642 50)02"*&+�<0P-?&+4R;�
��642&���
X�.-��O"��>-?&!4��5 %0 �<- 

�= 8-.�"�3a$"* N�eI

J ;6 K()4S-!�<0 H+ %4)02 �H+ ba$&��%"$(�
�&!-R();6 
�6"$4�� �b-!� (3;< 5� �= � ����642 5020) �� -!0[-L-W+6�"�9(3"*&!� &!-`();6 �b+<4)4) %��(�=&+0)"W(3"*&!�O&!-[();6 a�6 %"*8+; �=&+4 �6"*4��60NK��b+6424) 5��(`()&V9 0��Q % ��f-!��� �b+6424) 5��(��%&+��(342&,aC"$�"�3+<( (3&B();6 �6"$4��eI � "*�"�<"*�68
(3;<"*0T-?&+4C-]aha �6"*4��60j-!�"�,(3;6 %�1"$�E() 58+4�-A(3 �();6 502 H! ba*&��5"W(3"$ 50T"*�7()"$�' K%-��< i9 �=&+0)"W(3"$&+�7&!-�();6 �6"*4��60j-!4) 
 50H(�- ��a*"*02;6 ���K�-A�"�L();6 #�<4)&��5 ���+64) #�c-!� �Q _4) N�Q b-A(3 N�eI�W �"�3+G(30o-A4) ��O&!()"*&+�:&+4R-?&+4��5 0-A(U(3;6 >-?&+4^9;-!4�� -!���
-A- (  5����&!-N();6 M0H(342 c-.�' 54iI�LL&!()"*&+�'"*� �Q&A(3;O()4S-!�<0 H+ %4)02 ?�6"*42 ��9(3"*&!�602-A4) �6 ��%&,+"�3a$ �� KG0)&Y ��X(3 %�60)"$&+�K(3& m =�r
"*0>(342" HX"&-`amI W (#�64)& �.- �3a 
?-`a*0)& �c-A� �Q O ��X(3 %�"�6 N� (3& �b-!0) %0[9U"$();Aa&-A4)8+ �6 2©\ ��9(3"*&!�60NK:-`a$(3 %4)�.-�(3" H! ba 
H9U"$(3;
��+"�' 54)"��c-]aC0)&,ah+<(3"$&+��&!- (3;6 �0H(�-A()"$�a02;.-.�= >&!-I();6 �c- �3a* �= %(�9/ 5 %�L(3;< �6"*4��605-!�"�@(3;< _�<&+� =�a$"*�6 b-!4�H! 5420)"*&!�
&!-I 
��+.-A()"*&+�dE?^JI � J L I



��� � ������������� ��� ��� �����<� ����� 	���� �V��� � �����
	



� � � �����	� 


� ��
 ����� ������
 �	
 � ��� ��� � !"� # �$� %

&('*),+.-0/1'2)4365 �87"� ),/159':/;)=<?>A@B@6)C>D)4- � )4+.>E)B>A'�/ �'� 5936)4>A'2) � /GF �H7.I ) 
 /1' � 5 � - I /1'8JK>L@6-M/1@ � / � @ 
 @6),- � /1@
)4+8- 7 ' � -M36)4>A/1'2) 
 5ANO)4+.-P+ 
�� 365 ��
 '.> � / � NQ593 � -M@?59'K> �N
RI /;' � -H3?/1'S'.-T>A3U>DVW/X> IZY 5[<]\^>A' � /;'S)4+8- � 3,- H /15 7 @� +^> � )4-M36@ �_7"� +S-H`a5936)?+^> H -cbd-M-H' �.7 )?/1'2)45B/ �)� 3,5 H - � � 5 � - I @eNQ593e)4+.-H@,-fNQ593 � -M@Mgih 7 )U> I @,5j)4+.-�-H`a- � ),/ H -
' 7"� -M3,/ � @6/ �_78I >E),/159'k5AN�)4+.-mlen=oqp.-M@6rM3,/;b./1'8Js)4+8-Btu5A)4/;59'K5AN�>urT>Ab I -j/1@f>srC+^> I1I -H'.J9-E\a>E@�/;'.p./1rM>E)4-Hpvb2w
)4+8- 7 @,-j5ANx+8/1J9+.-H3y593,p8-M3y- I -Mtu-M'2)4@z/;'K),+.-j{x/1'8/;)4-co I -Mtu-M'2) L -|)4+.5Rp}g

~K�[� ���L�����K���L���_� �M� �A�s�e�z� � �K���c�
�y+.-y+2wRp.3,5Rp8wR'^>Atu/1riNQ593,rH-M@�/;'_'.-T>E3�>DVW/X> I�Y 5[<�>A3,-?p./;�R/1p8-Mp_/;'�>c�a5E)4-M'2),/X> I �^>A3�)x)4+.>E)�/1@�ts5Rp.- I -Mpmb�wB)4+.-
@ I -M'.p8-M3ybd5Wp8wS>A�.�83,5TVW/1ts>E)4/;59'}\W>A'.pK>m�R/1@6rM5 7 @y�.>A36)U),+^>E)y/;@?<z3,/G),),-M'k/1'K>����O/;N�)y�?5W-|FsrH/1-H'�)M�8NQ5936tvg��y+8-
I /GN�)PrH5W-|FurM/1-H'2)=/1@c- VW�^>A'.p.-Hp:/1'�>�@6-MrM5A'.p:593,p.-H3c@,-H3,/;-M@c/;'�)4+.-0>E'.J I -B5ANi>E)6)C>ArC¡v¢£\¤),+.-�>A'8J I -Bba-|)(<?-H-M'
)4+8-jr|w I /1'8p.-M3z>DVW/;@�>E'.pk)4+.-]/1'8rM59tu/1'.J Y 5¥<]g

oxVW�a-H3,/1tu-M'2),@=/1'�rC+^>A�W)4-M3j¦k@,+85¥<£-Mp:)4+8-u/;ts�d593�)C>A'.rH-m5ANe),+.-�/1' Y 5¥<"rM5A'.p./;),/159'�),5�)4+.-�'8593,ts> I
NQ5936rM-M@£59'�>jrHw I /;'.p.-H3?>E)£@6)4>E)4/;59'^>A3�wu>A'.J I -M@Hg�&('SrM>A@,-H@?<z+.-M36-�),+.-��A5936),/1rM-H@?/;'./;),/X> I;I w]NQ593,tu-MpS>E)i)4+.-f'.59@6-
<£-M3,-j@6wRtuts-|)436/1rA\W)4+.-]3,-H@ 7.I )4@yNQ5 7 '8pv/;' I /;),-M34>D) 7 36-P<?-H3,-jts5A3,-=593 I -H@,@z3,-HrM5[�9-H3,-Hp}gUh 7 )�/;'KrT>A@6-M@z<z+.-M36-
)4+8-j/;'./;),/X> I �95A36)4- VL�^>A/;3U<?-H3,-B>A@6wRtuts-|)43,/;rA\8),+.-]'.5936tS> I NQ593,rH-]<?>A@zNQ5 7 '.pK)450bd- I /1'8-T>A3?<z/G)4+K)4+.-j>A'8J I -
5ANf>E)6)C>ArC¡�NQ593m@6tS> I1I >A'.J I -M@M\e>E'.p '.5A)�§ 7 >Ep.34>E),/1rS>A@_-|VW�d-Mr|)4-Mp¤g¨{^593 I >A3,JA-M3_>E'.J I -H@m/G)m<?>A@�/1'.p8/1rT>D)4-Mp
)4+.>E)c)4+8-urH3,59@6@ Y 5[<©�.36/1'.rH/1� I -mts>Tw�bd- 7 @,-Hp}\ªb 7 )j>�rC+^>E'.J9-�NQ3,59t I >Ets/;'^>A3z)45k) 7 36b 7.I -M'2) Y 5[<©/;'�)4+.-
rHw I /1'.p.-H3eba5 7 '.p^>A3�w I >Tw9-M3ip 7 -z)45j)4+.- I 5A'.J9/;) 7 p./;'^> I rH59tu�a59'8-M'2)?5EN¤)4+8- Y 5[<«p.5R-M@£>E`a-Mr|)£),+.-PrH5W-|FsrH/1-H'�)
)45 7 @6-B/;'k)4+.-]-M§ 7 >D)4/15A'.@Mg

{^593]>A'�59@,rH/ I;I >E),/1'.JsrHw I /;'.p.-M3]593=rM>Ab I -0),+.-u>DVW/X> I�Y 5[<©p./;ts/;'./1@6+�)4+.-0tu-Mtu5936w�-H`a-MrH)B'.5936tS> I1I w
NQ5 7 '8p_NQ593�rHw I /1'.p.-H3,@�59@6rM/ I1I >D)4/1'8Jf'8593,ts> I ),5c)4+.-H/13x>DVW/1@M\2/¬g�-?/1'_rH3,59@6@ Y 5[<]g��y+.-z­�®¯' 7 t_bd-M3�/;@x)4+8-M3,-|NQ593,-
'.5A)c>A'�/;ts�d5936)4>A'2)P�.>A34>Atu-H),-M3f<z+.-M':¢°/1@ I -M@6@P)4+^>E'¨±[²D³4±¥´AµHgP�y+.-_@,-HrM59'8p�5A3,p.-H3�)4-H3,t$/1'L)4+.-_'8593,ts> I
NQ5936rM-KrM5R-HFurM/;-M'2)s-|VW�^>A'.@6/159'�@,-H-Mtu@u),5�bd-v> I /;)6) I -S+./1J9+8-M3_)4+.>A'¶- V8�d-Mr|)4-Hp¶NQ3,59t�p.34>EJ*5ANc>�r|w I /1'8p.-M3
/1'°rM3659@,@ Y 5[<]\U<z+./ I -k)4+.-v>Ap.p.-Hpqts>A@,@urM5R-HFurM/;-M'2)s/1@s> I /;),) I - I 5¥<]g¶�y+.- I /1'.-M>A3_)4-H3,t·NQ5 7 '.p�/1'¸)4+.-
@6)4>E)4/;59'^>A3�wLrT>A@6-�/1@c> I @,5sNQ5 7 '.p�/;'v)4+8/1@crM>A@,-EgB{^593P>A'.J I -M@�5ANi>E),)4>ArC¡Lba- I 5[<"²8g¹´Eµc@,-M�.>A34>E),/159'�/1@ I /1tu/;),-Mp
>A'.pK)4+8- I /1'.-M>A3?),-M3,tº@,+.5 78I pKba-]36-M� I >ArM-Hpvb2w�),+.-=NQ3,/1r|)4/;59'krM5R-HFurM/;-M'2)Tg

±¥»9¼



����� ���	��

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

�y+.-�/1tu�.3,5[�A-Mp ts5Rp.- I 5ENm)4+8-*+2wRp.3,5Rp8wR'^>Atu/1r�NQ5936rM-�/1@kJ9/G�9-H'�/1'«@6-MrH),/159' ¼WgG±9g¹´¨<z+.-H3,-�/;)L/1@
/1tu� I -Mtu-M'2)4-Hpk/1'L>_)4/1tu-cp.5AtS>A/;'k@,5 I;7 )4/;59'}g

�y+.-��E> I17 -M@�5AN]),+.-�rM5R-HFurM/;-M'2)4@L>A36-�b^>A@6-Mp«59'«-|VW�d-M3,/;ts-H'2)4@M\P>A'.p«-|VR),-M'.@6/;�9-:-H3,3,5A3K>A'^> I wW@6/1@
5ANB)4+.-�-|VW�d-M3,/;ts-H'2)C> I 3,-H@ 7.I )4@k<£-M3,-*�a-H36NQ5936ts-Hp}gº�y+8-¨>A'^> I wR@,/;@k/1'.r I17 p.-H@vbd5A),+¯�.36-MrH/1@,/;59'¯>A'.p�b8/X>A@
7 '.rH-M3�)C>A/;'�)(ws<z+.-M36-=b./X>E@ 7 '.rH-M3�)C>A/;'�)(ws<U>E@Up.-*).'.-Mpv>A@ 7 '8rM-M3�)C>A/;'2)4/1-H@?'.5E)yrM5[�9-H3,-HpL<z+.-H'K3,-M�d-T>D)4/1'8Jm)4+.-
-|VW�d-M36/1tu-M'2)Tgeo��9-H'SNQ593e)4+.-�rT>A@6-P5AN¤)45[<z/1'.JB>B36/1J9/;psr|w I /1'8p.-M3H\�<z+8-M3,-�)4+.-�-|VW�a-H3,/;ts-H'�)i<?>A@?36-M�d-T>E),-Mp�@6/GV
)4/;ts-H@M\O)4+8/1@]b./X>E@ 7 '.rM-H36)C>E/1'2)(w:<U>A@j-M@�)4/;tS>E),-Mp:)45LrM59'2),3,/1b 7 )4-L±[²D³4±¥´,+$5EN?)4+8-u),5A)C> I -H3,36593MgSoe363,593j>A'8p
@,-H'.@,/G)4/G�W/G)(w�>A'.> I wR@,/;@P5ANi)4+8-�' 7 ts-H3,/1rmts5Rp.- I @=>AJ2>E/1'�rH59'-)^36ts-Hp:),+^>E)c),+.-�ts>A/1'��83,59b I -Mt /1@ctu5Wp8- I /;'.J
)4+8-=+�wRp.365WpWwW'.>Ats/;rcNQ593,rH-Agi{^593?),+.- Y -|VW/1b I -crM>Ab I -=/;'K'.-T>A3z>¥V8/1> IaY 5¥<¯)4+.-=-H3,36593y5AN )4+.-=+2wRp.3,5Rp8wR'^>Atu/1r
NQ5936rM-�tu5Wp8- I /1@m-H@6),/1ts>E)4-Hp¨)45¨±[²,+ NQ593m>A�.�.3659�.36/X>E),-�>A'.J I -M@B5AN�>E),)4>ArC¡Zg��y+./1@m/1'.r I17 p.-H@_3,-M> I /;@6),/1r0)45[<
@,�d-M-Hp.@�>A'.pL59@,rH/ I1I >E)4/;'.JBNQ36-M§ 7 -H'.rM/;-M@zNQ3,59t gG±=)45K±[²_)4/;ts-H@U)4+.-]p.3�wk-M/;J9-M'WNQ3,-M§ 7 -H'.rHwL5AN )4+8-jrM>Ab I -Ag

�y+.-�ts/;@,@,/;'.J]�^>A3�)?59'u)4+./;@�)459�./;rz/1@£>jJ95R5Rps- V8� I >A'^>D)4/15A'uNQ593�),+.-P+./;J9+ I /1'8-T>A3�),-M3,tLg�& )£@,-H-Mtu@£)45
bd-irH59'.'.-HrH),-Mpm),5P>A@�wRtstu-H),3,/1rM> I �A5936),-|Vj@,+8-Mp.p./;'.J�NQ3659t�),+.-erHw I /;'.p.-M3H\A>E'.pBtu/1JA+�)ªbd-i>�¦¥³ n¸�.+.-M'859ts-H'^>8g
{^593yN 7 36),+.-M3z/;'��A-M@�)4/1J9>E)4/;59'k)4+.-.)^3,@�)P@�)4-H��@,+85 7.I pvba-=),5u),36wk)45u3,-H�.3,5Rp 7 rH-j),+.-j3,-M@ 7.I ),@�/;'KrC+^>A�8),-M3c¦0/1'
>u�U{�n"rM> I r 7.I >D)4/15A'}g%/P/1@ 7 > I /10T>E),/159'S>A'.p Y 5[<2)^- I pk�9- I 5WrH/;)(wSts-M>A@ 7 36-Mtu-M'2)�>A3,5 7 '.pK)4+.-]rHw I /1'.p.-H3y<z/;)4+
)436/1J9JA-M3,-Hp�>E@6wRtstu-H),3,/;rB@6+.-Mp.p8/1'.JS> I @65S>A'v/1'2)4-H3,-H@6)4/;'.J�>E�.�.3,59>ArC+}\d-M/;),+.-M3f/1'L)45[<z/1'8Ju)4>A'.¡�@P593f/1'K<?>E)4-H3
593U<z/;'.pL) 7 '.'.- I @Hg

~K��3 4K�M� 5��H� * �H�s� �u�¯� * �76º�=� 8��98 * �=�
�y+.- I /;'.-T>A3=-H§ 7 >E)4/;59'�5ANUtu5A)4/;59':5AN?> Y - V8/;b I -0r|w I /1'.p8-M3]+^>A@]bd-M-M'�p.-H�A- I 5A�a-Hp�/1'�p.-|)C>A/ I >A'.p*�a59@6@,/;b I -
@,5 I17 ),/159'v@6)43,>E)4-HJ9/1-H@=p./1@6r 7 @6@,-Hp}gm{^593�3,-M> I /;@6)4/;rBrM>A@,-H@]/;)c@6-M-Hts@P),+^>E)]>�' 7 tu-M36/1r�>E�.�.3,5TVW/1ts>E),/159'L/1@c'8-Mr|³
-M@6@4>A3�w9\y�.36-HNQ-H34>Ab I w°/1'¸)4+.-L)4/1tu-kp.59ts>A/;'}g;: )4/1tu-Kp.59ts>A/1'<)^'8/;)4-L- I -Mtu-M'2)s@,rC+.-Hts-L<U>A@sp.-H�A- I 59�a-Hp
= rC+.>A�8)4-H3U¼�>��E> I /1p_NQ593e@6tS> I;I 59@6rM/ I;I >E),/159'_>Ats� I /;) 7 p.-H@e>A'.pu'.-T>A3e'.- 7 )43,> I b 7 5[w2>E'.rHwAg�?R-MrM5A'.pS5936p.-M3@)^'8/;)4-
- I -Mtu-M'2)4@y<£-M36-jNQ5 7 '.pK-M@,@6-M'2)4/1> I /1'K5936p.-M3y)45059bW)C>A/;'krM59'2�9-H3,J9-H'.rM-m5AN�),+.-]@,/;t 7.I >D)4/15A'.@Mg

:P�8� I wR/1'8J]),+.-z{�o�A	ts5Rp.- I )45j>=@6)436-T>Atu-M3�@6-Mr|)4/15A's/;'urC+.>A�8)4-H3£¼=/G)�<U>E@eNQ5 7 '.p�)4+^>D)i),+.-ybd5 7 '.pW³
>A36/1-M@�+.>Ap I /;)6) I -£-H`a-Mr|)?59'0)4+8-fpWwW'.>Ats/;ry3,-H@,�d59'.@,-zNQ593 I >A3,J9-z>E3,-T>E@i5ENa),+.-�@�)436-T>Atu-M3HgB:Pr|)4/G�9-frM59'2)4365 I^I /;¡A-
b./;3,p.@]>A36-_)4+.-H':-H`a-MrH),/;�A-u/;'�3,-Hp 7 rM/;'.Jk)4+.-�@�)C>E),/1r�p.-|�R/X>E),/159'�5EN?rM>Ab I -m�a59@6/;),/159'}\¤b 7 )]+^>T�9- I /;),) I -j-H`a-Mr|)
/1'Sp^>Atu�./1'.JB)4+.-=p8wR'^>Ets/;rPtu5A)4/;59'}g�{^593?ts5Rp.- I /1'.Jj/;)?<U>A@UNQ5 7 '.p�)4+.>E)U)4+8-=ts59@�)U@6-M'.@6/;)4/G�9-=�^>E34>Atu-H),-M3,@
>A36-P)4+.-Pp./X>Atu-H),-M3£5ANª)4+.-crM>Ab I -c>A'.pk),+.-crM5R-HFurH/1-M'2),@y/1'�+2wRp.3,5Rp8wR'^>Atu/1rPts5Rp.- I \W/;'.r I;7 p./;'.JB),+.-PNQ3,/;rH),/159'
rM5R-HFurH/1-M'2)f5AN I 59'8J9/;) 7 p./1'.> IdY 5¥<]g

:U)�)4+8-L5A'.@,-|)05ANz)4+./;@_<?5936¡�)4+8-kJ952> I <U>A@�),5�tu5Rp.- I )4+.-krH59ts� I -H),-k@6wR@6),-Mt 5ENP@6+./1�}\ I -T>ApW³ /1'
>A'.p�@6)436-T>Atu-M36@�<z/G)4+�rH59'2)43,5 I p.-|�R/1rM-H@MgDC=b2�R/15 7 @ I w9\Z)4+./;@�<?>A@P'.5E)=>ArC+./;-H�A-Mp:>A'.p�p.-H�A- I 5A�.ts-H'2)c5ANe@ 7 rC+
@6wR@�)4-Mtu@x/;@ªp.-*)^'8/;)4- I w=/;'j),+.-eN 7 36),+.-M3ª<?5A3,¡=rT>D)4-MJA5936wAgx� 5�@6/1t 7.I >E)4-�ts>A'.- 7 �9-H3,/;'.JP>E'.pm@6�a-HrM/X> I 59�a-H34>E),/159'
5AN�),+.-BN 78I1I @6wR@�)4-Mt�>A'�-|`¤-HrH),/;�9-j)4+.36-M-Bp./1tu-M'.@6/159'.> I ts5Rp.- I 5ENe>srM>Ab I -])4+.>E)c> I1I 5[<z@f+./1JA+vp.-|NQ593,ts>E),/159'
/1@£'.-MrH-M@6@4>A3�w9gi�y+.-c-|VR),-M'.@6/159'�5EN >_{�o�A tu5Wp.- I ),5m)4+83,-M-�p./1tu-M'8@,/15A'.@?/;@£5ANªrH5 7 36@,-=>A'�> I ),-M3,'.>E)4/G�9-A\Rb 7 )
)4+8-m3,-H@ 7.I )4/;'.JS@�wW@�)4-Ht�5ANe-H§ 7 >E)4/;59'.@�),-M'.p8@P)45sba-BtS>E),+.-Mts>E),/1rT> I1I wS@6),/;`�3,-H@ 7.I )4/1'8JS/1'v@ I 5¥< /;'2)4-MJA34>E),/159'
/1's)4/1tu-Ag%: �.3659ts/;@,/;'.J_> I )4-H3,'^>E),/;�A-�/;@?)45_p8-M@,rH3,/;ba-P),+.-crM>Ab I -Pb�ws/1'2),-MJ93,>E)4/;59'S5AN�o 7.I -M3U>E'.J I -H@U> I 59'.J_/G)4@
I -H'.JA),+}gFE«+8-M'�)45A3,@,/;59'�5ANx)4+.-_rM>Ab I -B/;@P'.-HJ I -HrH)4-Hp�>A'.p�/G)P/;@P>E@,@ 7 ts-Hp�/1'.- VW),-M'.@6/1b I -A\Z)4+.-mrT>Ab I -mrM>A'�/1'
)4+8/1@�<?>Tw�bd-_p.-H@,rH3,/1bd-Mp�b2wL)(<?5k�.>A34>Atu-H),-M36@Mgc�y+./;@P36-Mp 7 rH-M@c),+.-_@6wR@�)4-Mt 5ANe-M§ 7 >D)4/15A'.@�),5S)(<?58\}34>E),+.-M3
)4+.>A'L),+.3,-H-m� I;7 @f>urH59tu�^>E)4/;b./ I /;)(wu3,- I >E),/159'k'8593,ts> I1I wS'8-MrM-H@,@,>A36wAgf�y+8-B@6/1tu� I -H@6)y<?>[wK),5uN >ArH/ I /;)C>D)4-P),+./1@
@,-H-Mtu@U)45�bd-cb2wk>��ª>AJ93,>A'.J9/1>A'k>A�8�.3,52>ErC+K>A'.pk)4+.- 7 @,-=5AN p}�G: I -Mt_bd-M3�)4@U�83,/1'8rM/1� I -A\W>A'L> I )4-M36'^>E),/;�9-f<U>Tw
)45�<z36/;)4-=),+.-]-M§ 7 >E),/159'.@y5ENxtu5A)4/;59'}g



� !"�y! �¨! 
 � !"�

�������	��

����������������������� = »A²9²9² > g^{x/;'./;),-=- I -Hts-H'2)Ptu5Wp8- I1I /1'.Jm5AN�tu5W5A3,/1'8J I /1'8-M@Mg��! #"%$'&(�! #"*),+.-
 #/10
+.2��43156"7&(89-:)%/;-()%�<56=> #"*),2�/@?�k9\BA.±¥´DC6A�»9»Wg

�!EGF6�IHJ�LK��������NMO��MQPIR��1PQR�SI�1T = ±VUXWA¦ >|g�Y 7 ts-H3,/;rT> I @,/;t 7.I >E)4/;59'K5AN 7 '.p8-M3,@6-T>�rM>Ab I -jp8wR'^>Atu/1rH@Mg
Z +.&[ #/]\	/6^#)%/Q&.&(8_)%/6^a`6b = ¦ >|\BA#A2¦�C6A�´A¼Wg

�!EGTI���4��HdceS�f'�hgi�������j�
��MGS���kml�����n = oep8@Mg > = ±VU#o2´,>|g�pq #/10sr(2V2Vt
27uv�! #"%$'&(�! #"w),+[ #=xu_5y/Q+("*),2�/z-|g
nc5[�9-H3fl 7 b I /;rT>E),/159'.@y&('8rAg

�{l�������|4� = »A²9²9¦,>|g Av5Rp.- I /1'8J.\¥@,/1t 7.I >E),/159'c>A'.pjrM59'2)4365 I 5AN8),5[<?-Hpm@,-H/1@6ts/;r�@6)436-T>Atu-M3ªrM>Ab I -H@�/;'=�9-M3�)4/;rT> I
>A'8pu+8593,/10M59'2)C> I p./136-Mr|)4/15A'}g A�>E@6)4-H3M� @�)4+.-H@,/1@H\6Y�593�<?-HJ9/X>A'�}f'./;�A-M36@,/;)(w_5AN ?RrM/1-H'.rM-f>A'8pu� -MrC+8'.5 I 5AJAw9g

~ �'��T��4���������*���I����TI��R����{�O����������
!E1�������(l = ±VUXW#A >|g : ts5Rp.- I -M§ 7 >D)4/15A'�NQ593?)4+8-c)434>E'.@6�A-M3,@6-
NQ5936rM-H@�59'Kr|w I /1'.p8-M3,@z/;'L5A@,rM/ I1I >E)4593�w Y 5[<z@MgG�h3s31=�),&[0 Z +.&[ #/]�L&.-V&[ #8.+.$�� = ¦ > \}±VoXoVCd±¥¼9»Wg

~ ��TQkO�����Q�{�w�G���G|���T��������G�������{�1g��OFxFx�1�VS6��� = ±DUXWXo > g6���V)%/6^#/')%/6^� #��ts2�/z-("*8_5xtV-��D2�/Q&(8 = ?R-MrM5A'.p
-Hp}g > g^�x>E�./13Hg.&('v'85936<£-MJ9/1>A'}g

~ R��BSIS6��PIR���Tx�������hMm�*�	K��m��������R������m�������J�	MQl��I��T������ = »A²9²9²,>|gZ{x/;'./;),-c- I -Mtu'�)ftu-H),+.5WpKNQ593
+2wRp.3,5R- I >A@6),/1rj/1'.@�)C>Ab8/ I /G)(wk5AN 7 '.p.-M3�<U>D)4-M3�)45[<?-Hp�rHw I /1'.p.36/1rM> I @6),3 7 r|) 7 36-M@Mg���2�568_/1 #=m27uv�I2�56/10� #/10
��)*r�8� #"w),2�/��~k'� = ± >|\a±9±VU�CZ±DA2¦8g

~ Fx�B�Oc%���x�m� �m¡]� = ±DUXU2»,> g��h3s31=�),&[0<¢�=�5y)*0<£:¤¥/1 #�<),+.-4p: #/10sr(2V2VtDg'¦=36/1-MJA-M3zl 7 b I /1@,+8/1'.Ju�?59tu�^>A'2wAg
~ Tx�O���O���O�
� = ±VU2´#U,>|gR@6wRtstu-H),3,/;rP�9593�)4- VK@,-H�^>A34>D)4/15A'L5A'krM/136r 7.I >A3Ur|w I /1'.p8-M3,@z>E'.pKrM59'.-H@MgI�'2�568(/1 #=�27u

��3s31=�),&[0!§¨&.+.$z #/'),+.-9\'o#A2¦VCyo#AsW8g
K�������T���FxFs�	��gi���I�������jg©���m��T����O��� = ±DU2¼A² > g¤�U>Eb I -j@6wR@6),-Mtu@ 7 '.p8-M3c+2wRp.3,5Rp8wR'^>Atu/1r I 59>Ap./1'8J.g

§a #8_)%/Q&�ªG&.+.$6/Q2�=«2[^#¤��I2V+(),&("*¤��D2�568_/1 #=�¬ = A >|\^»9¼VC6AXA8g
KqR���­�TI��EG��TyS�c®��MO� = ±VUXW2¼,> g1p4¤X0#892�0#¤�/1 #�<),+.-�27u ZQ¯ -.$'2�89&���"*8_5�+("*5y89&.-|ga�?59tu� 7 )4>E)4/;59'^> I Av-MrC+^>E'./1rH@
l 7 b I /1rM>E)4/;59'.@M\ ?W�.36/1'.J9-H3�/e-M3 I >AJ.g

Kq�OFx���4�����h°��������²±³��MQSI�1��Fx� = ±DUXWXU > g�\O´µ3'&(8_)%��&(/'", #"w),2�/¨ #/10@¶�/Q+.&(8_", #)%/'"w¤!�4/1 #=�¤V-()«-�uD2�8�\	/'·
^#)%/Q&.&(89-|g�¸A59' E«/ I -HwS>A'.p ?W59'.@Hg

�?5Ats@65 I :ch = »A²9²A² >|g¥¢O\�§
¹I��º»¶I-V&(8B¼ -q½h56)*06&h #/10�¾_/'"w892�0#5'+("w),2�/z¿I�#&(89-(),2�/!�6À*bDg ?�)45RrC¡R+85 I tL\ ?R<?-Hp.-M'QÁ
�?59tu@,5 I :chPg

¡��IH Fxc%��kh�1�
�'��� = ±VUXWXW,>|gT�y+.-ip8wR'^>Atu/1rH@�5EN Y - V8/;b I -e@ I -M'8p.-M3 rHw I /;'.p.-H3,@Mg¥�^>E36)i±XÁ�Y�- 7 )43,> I1I w=b 7 5[w9>A'2)
- I -Mtu-M'2),@MgI�'2�5y8_/1 #=O27u�¢�=�56)*0�§Â&.+.$z #/'),+.-�`XÃ'�T\Z´A²2¼DC8´A¦9¦8g

±¥»#U



����� �	�
"$�
�	�
�����B�

�4km��Fx��������
�� ����� �I����TI�6���I��R�F = »A²9²2»,> g�§Â2�06&(=�)%/6^Â #/10J-()%�<56=> #"w),2�/�uD2�8  #56"®2��! #"w),+
+.2�/'"w892�= g
A�>E3,/1'8-m�£wRbd-M36'.-H),/1rM@Hg

�4T����I��F���MO�G����� 

�I�Q��F�SIc%������� = »A²9²2»R\6¸ 7 '.-�> g�nPwR'^>Atu/1rM@x5ANa),5[<?-HpsrM>Ab I -H@�<z/;)4+u>Ar|)4/G�9-yrM5A'�),3,5 I @Mg
&('��	892V+.&.&[0#)%/6^�- 27u�"�$'&�¾(/'"®&(8(/1 #"*),2�/1 #= ZQ¯ -.$'2�8.&�§Â&.+.$z #/'),+.-� #/104�489+("*),+�\	/6^#)%/Q&.&(8_)%/6^q��¤��43'2V-()%56�
�6`�-(" g

�G��FµS�c%����������
��1g©� = ±VUXU9²,>|gs�I&[ �¹�2� s0�-�2�/!�B$6) 3'-h #/10 ZQ¯ -.$'2�89&���"*8_5�+("*5y89&.-|g9�U>At_b.36/1p.J9-�}f'./;�A-M3,@6/;)(w
l�3,-H@,@Hg

�G��FµS�c%���������	

�mg©� = »A²A²9² >|g ?W/1'.J I -cr|w I /1'.p8-M3yr 7 3,3,-H'2) I 52>Ap.@Hg^�O-MrH) 7 3,-j'.5A),-M@Hg
�G��FµS�c%���������:
�� gi� = »A²9²#A >|g��fwRp.365Wp8wR'^>Ets/;rM@j5ANU+./;J9+W³ @,�d-M-Mp*tS>E3,/1'8-0�A-M+./;r I -M@Mg � 5�bd-s� 7 b I /;@,+.-Hp
b2wv�U>At_b83,/1p8J9-:}�'./G�9-H3,@,/G)(wKl�3,-H@,@Mg

°��������������
�I����� �I��g ��T�T�c%����� = »A²A²2»,>|g2� 7 36b 7.I -H'2)?bd5 7 '.p.>A36w I >[wA-M36@£59'S>DVW/X> I;I wB/1'.r I /;'.-Mp0rHw I /1'W³
p.-H3,@Hgd�.>A36)]±9g^@ 7 36N >ErM-|³ �.3,-H@,@ 7 3,-��D�9- I 5RrM/;)(wKrH593,36- I >E)4/;59'.@Mg�\O´µ3'&(8()%��&(/'"%-:)%/;¢�=�56)*0�-nkX�2\Z´¥A2¼VC8´9´9¼Rg

°����1T�����T���MO�O����� °�� ~ ��T���S = ±VUXW2´,> gG¢�=�56)*0#·,£:¤�/1 #�<),+4¹�) u_"¬gZl 7 b I /1@6+.-MpKb2wk)4+8-7: 7 )4+8593Mg
°��I����T��I�:��MO� = ±DUXU2¼,> g ?W/;t 7.I >D)4/15A'B5ANa@6),/;`StS>A@6@ I -M@,@�),-H),+.-M36@Mg Z +.&[ #/�\	/6^#)%/Q&.&(8_)%/6^��V¬ = W >|\�¼¥o2´VC8¼#WA¦8g
°��I����T����:�:MO�w�4gi�q��TG�O������EG��l�kmR�� �����»g©� �vT�ce����S6��	x�OFxF6��l = ±VUXU#A > g��U> I r 7.I >E),/159'�5ANypWw�³
'^>Ets/;rStu5A)4/;59'.@_>E'.p¨)4-H'.@,/;59'.@�/1'*)45[<?-Hp 7 '.p.-H36<?>E)4-H3urM>Ab I -M@Mgm¾.\�\�\ �'2�5y8_/1 #=L27u Z +.&[ #/�\	/6^#)%·
/Q&.&(8_)%/6^ `�
 = ¦,>|\^¼¥o2´VC8¼#WA¦8g

&('2),-M3,'.>E)4/;59'^> I � 5[<z/1'.J0��>A'.¡K�?5A'8NQ-M36-M'.rH- = ±VUXU9² > gG�L&®3'2�8_"�27u:"%$'&��h #/Q&(=�2�/²�' #=�)*0s #"*),2�/
�	892V+.&[0#5y89&.-|g
&('2)4-H3,'^>D)4/15A'^> I � 5¥<z/;'.J0�x>E'.¡K�?59'8NQ-H3,-H'.rM-Eg�±VUW� ),+}g

�B��TQkm�������1����|4�������²��������T�­Oc%��� = ±VU2´¥W >|gZ&('2�9-H@6)4/;J2>E),/159'�5ENe@,59tu-B<?>A¡A-_�A5936),-|V�rC+^>A3,>ArH),-M3,/;@6),/1rM@
5ANx>A'L/1'.r I /;'.-Mpk59JA/;�9-=r|w I /1'8p.-M3zbd5Wp8w�>E)zts>ArC+v' 7 tmba-H3P»Rg��f-H�a5A36)]±[¦2¼R±9\'Y :f��:Bg

���1�������G����� � = ±VUXW2¼�>|gZ{^593,rH-MpL�W/;b.34>D)4/15A'v5AN�>u),+./1' Y -|VW/;b I -jrHw I /;'.p.-H3�/;'L�R/1@6rM5 7 @ Y 5[<]g��'2�5y8_/1 #=�27u
¢�=�56)*0!§Â&.+.$z #/'),+.-�`s`s?A\O±VWXU�CW»A²8±9g

����l��4�Ol�S��V��­����x�J��������� �
�d|���������T�� = ±VUXU9´,>|g���/;J9+W³ 3,-M@65 I17 )4/15A'¯@6/1t 7.I >E)4/;59'.@L5AN�)4+8- Y 5[<
>A365 7 '.p�>A'�/1tu� 7.I @6/;�A- I w�@6)4>A36),-Mp�r|w I /1'8p.-M3 7 @6/1'.JK�9593�)4- V�tu-H),+.5Rp.@Mg��'2�5y8_/1 #=�27u�¢�=�56)*0
§Â&.+.$z #/'·
),+.-���
6�D\}±(CR¦XW8g

��T��B�O��fsc%kh�m�{� = ±VU#WXW >|g'� 0#�� #/Q+.&[0�\	/6^#)%/Q&.&(8_)%/6^<§a #"%$'&(�! #"w),+.- = o�-Hp}g > g1¸A59' E«/ I -|w�>E'.p ?R59'.@Mg
|	c%kmR�S�R�c%FxF1�Ogi� = ±VUXo9² > gzYf5A)4-P59'k)4+.-c@�<z/1tuts/;'.Jm5EN�@ I -H'.p.-M3�).@,+}gQ�'2�568_/1 #=�27u ¢�=�56)*0�§Â&.+.$z #/'),+.-�
A\
¦9²9´VCW¦8±¥¼Rg

|	�������x�h�I���_|4�*��g©�	�m��c%���Ol�����c%�x������� K��hMI����Fx��T = »E²9²2»,> ga�O/;'.-T>A3P>A'.p�'859' I /;'.-T>E3�p8wR'^>Ets/;rM@P5EN
rM>A'2)4/ I -H�A-M3,-Hp¸rHw I /;'.p.-M36@_/1'�>DVW/X> IeY 5[<]g��^>E36)0»6Ás�y+.-k-H§ 7 >E)4/;59'.@B5ANfts5A),/159'¤g��'2�568_/1 #=L27u�¢�=�56)*0�-
 #/10���"*8_5�+("*5y89&.-d`6� = o >|\Z¼R±¥´VC8¼A¦9»Wg

|	l����'S��IHJ�	� �������i�I�	°<��T�ceS��O��c%��c%� = ±VUXW2¼�>|gZ�y+.-_@�)43 7 rH) 7 3,-_5AN�),+.-B) 7 3,b 7.I -H'�)cba5 7 '.p^>A3�w I >Tw9-M3
59'v>�rHw I /;'.p.-H3y/1'L>DVW/X> IaY 5[<]g���$6¤V-(),+.-<27u4¢�=�56)*0�-nkyb = ±[² >|\^»#UXU9¦�CR¦9²9²2´Wg

g ��T���R���FxF1�G�I� = »E²9²9¦ > g*E�>A¡A-ip8wR'^>Atu/1rH@O5AN^>Uw2>T<£-Mp_r|w I /1'8p.-M3Hg#�'2�5y8_/1 #=B27um¢�=�56)*0�-�\	/6^#)%/Q&.&(8_)%/6^<`#�6?A\
U2¼DCd±[²9¦8g

Av>E)4+ E�5A3,¡�@z&('.rAg = »A²9²9² > g�¶I-()%/6^!§  #"*=> sr(¿��#&(89-(),2�/Â�Dg�A�>E),+9E*5936¡R@z&('.rEg
� �BH � �������I� = ±DU2¼9¼,> g1§a #8()%/Q&qp4¤#0#8.2�0#¤�/1 #�<),+.-|g Av&(���.3,-H@,@Mg



���%"$�
���%���@�B� ���,�

�m��c%���Ol�����c%�6��gi� = ±VUXo#o >|gZnPwR'^>Atu/1rH@y5AN Y -|VW/1b I -B@ I -H'.p.-M3frHw I /1'.p.-H3,@z/1'v>DVW/X> I}Y 5[<]gd�.>A36)j±XÁi�y+.-M5A36w9g
�'2�568(/1 #=O27u�¢�=�5y)*0�£q¤¥/1 #�<),+.-!�z�D\Z¼R±¥¼VC8¼A¦#o8g

�m��c%���Ol�����c%�6��g©� = ±DU2¼A¦ > g¤nPwR'^>Atu/1rH@c5ANirHw I /1'.p.36/1rM> I @�)43 7 rH) 7 3,-M@]@ 7 b��6-Mr|)4-Hp*)45K>¥V8/1> I�Y 5¥<]g���2�568_/1 #=
27uq�I2�56/10d #/10���)*r�8[ #"*),2�/z-!�zb(¬^\'W9¦9´VCyW#A2²Wg

�m��c%���Ol�����c%�6��gi�*� ������T�c%���B�Oc%PQR���¡]���!�I�����I��c%Pm������� K��dMQ�1�4F6��T = »A²9²9»,>|gy�O/;'.-T>A3L>A'8p
'.5A' I /;'.-T>A3Sp8wR'^>Atu/1rM@S5ANjrT>A'2)4/ I -|�9-M36-Mp rHw I /;'.p.-H3,@�/;'«>DVW/X> IfY 5[<]gy�^>A36)�±XÁ¨l�+2wR@,/1rM> I p8wR'^>Atu/1rH@Mg
�'2�568(/1 #=O27u�¢�=�5y)*0�-v #/10���"w8_5'+("w5689&.-�`6� = o >|\zoXU8±(CW¼W±[¦8g

�4�1����T����1������� = ±DUXUXo > gQ���: #56"w),+[ #=���"*5B0#¤;27u�ªG2���&[0�§a #8_)%/Q&v�I&()«-(�<),+���"*89&[ #��&(8��� sr�=«&��	2�/	��^#56·
8� #"*),2�/z-|gZle+¤gZn_g8)4+.-H@,/;@M\�Y�5A36<£-MJ9/1>A'
}�'./G�9-M36@,/G)(wK5AN@?RrM/1-H'.rM-j>A'8pv� -MrC+.'85 I 59JEw9g

�4�1����T����1���q��� ����� �
��M�
OT���������� = »A²9²8± > g@Av5Rp.- I /1'8J�>A'.p¸rM5A'�),3,5 I 5ANz)45[<?-Hp�ts>A36/1'.-s@,-M/;@,tu/1r
@�)43,-M>Atu-M3zrT>Ab I -M@Hg^&('J¾9¢y����g

������EG��TQkh��Mm� = ±VU#W9¦ >|gD�y+.-y-|`¤-HrH)4@�5ENdw9>T<q>A'8p )^'./;),- I -H'.JA),+ 7 �d59'_)4+.-U�A5936),-|Vm<U>A¡E-M@e5ANd@6)4>E)4/;59'^>A3�w
>A'8pL�R/1b834>E),/1'.J�rH/13,r 7.I >E3UrHw I /;'.p.-H3,@MgI�'2�568_/1 #=O27u4¢�=�56)*0!§¨&.+.$z #/'),+.-�`#�xÃ9\'WW±(Cd±[²2¼Rg

MG��������T��x�v�I� = ±VU#W2»,>|g��y+.3,-H-|³ p./1tu-M'.@6/159'.> I p8wR'^>Ets/;rk>A'^> I wR@,/1@m5AN�>�),5[<?-Hp�@�wW@�)4-Htvg Z +.&[ #/@\	/6^#)%·
/Q&.&(8_)%/6^ 
 = ´�>|\zAXW9¦�C6AsU#U8g

MG��T ��­��y�'�	����� = ±VUXoXo > gE@6-M�^>E34>E),-Mp Y 5[<q>Eba5 7 ) I /GN�)4/1'8J�bd5Wp8/1-M@�>A'.p�/1tu� 7.I @,/G�9- Y 5[<q>Abd5 7 )�rHw I /;'.p.-M36@Mg
��¾[�����D2�568_/1 #=(\'A.±DA�C6A2»A²8g

MG��T ��­��y�'�	�����Q������gi�Gn.������PQ����� = ±VUXW8±�>|g6§Â&.+.$z #/'),+.-�27u�

 #�#&h¢�2�89+.&.-42�/ ZQ¯ -.$'2�89&h��"*8_5�+("*568.&.-|g
/i>A']Y�5A@6)43,>A'.p �f-H/1'.+85 I pL�?59tu�^>A'2wAg

MG��T ��­��y�'�	�����w�����I����c%���1�x�Q����� ¡]�Q�{Ts��SIS���� = ±VUXW2»W\ A�>Tw > g,E¨>T�A-zNQ5A3,rM-H@e59'0/1'.r I /1'8-Mp_@6ts5R5A)4+
>A'8pv365 7 J9+KrM/;3,r 7.I >A3yr|w I /1'8p.-M36@Mg.&('a¢�2�568_"7&.&(/'"%$; #/'/'5z #= ZQ¯ -.$'2�89& ªG&.+.$6/Q2�=«2[^#¤��	2�/DuD&(89&(/Q+.&|g

MQPIR�Fxc%PIR�S�c%��kh��°�� = ±VU2¼#U > gGº�2�56/10s #8_¤¥·,¹I #¤s&(8dªI$'&.2�8(¤ = ?W-|�9-H'�),+�-Mp¤g > g�Avr��=34>T<U³ �f/ I;I g
MQ����Fx��T���K��*�L�I���_|4�	|�� �1���x� � ���{l�kml��������©gi���m��c%���Ol�������c%� = »E²9²2»,> g¤�O/1'8-T>A3P>A'.p:'.59' I /1'.-M>A3
p8wR'^>Ets/;rM@U5AN rM>A'2)4/ I -H�A-M3,-HpkrHw I /;'.p.-H3,@U/;'K>DVW/X> IZY 5[<]g8�^>E36)f»yÁ��y+8-=-M§ 7 >E),/159'.@?5ANªts5E)4/15A'}g'��2�568_/1 #=
27u�¢�=�56)*0�-v #/10!��"*8_5�+("*568.&.- `6� = o >|\.¼W±¥´VC8¼E¦2»Wg

M���c%��km��F��mgi� = ±VUXoXW > gG§a #"�$'&(�! #"*),+[ #=Qp: #/10sr(2V2Vt�27u�¢�2�8_�<56=> �-v #/10Âª� sr�=«&.-|g ?WrC+^> 7 tL� @DC 7 ) I /1'8-.?W-|³
36/1-M@Hg�Avr��=34>T<U³ ��/ I;I g

�	�y�OF6��T����]� = ±VU2´A»,>|g :P'^> I wR@,/1@�5ENa),+.-z@6<z/1tutu/1'.Jc5EN I 59'.J]>A'.pu'^>A363,5[<¶>A'./1ts> I @Mg���892V+.&.&[0#)%/6^�-h�L2�¤# #=
�I2V+(),&("*¤�27u�¹�2�/1062�/ �6`�¬^\¤±¥´#W�Cd±DW9¦8g

�vTI��l�EO�
|4������� 

�!�<�1��c%��c%��S�c%� = »A²9²9¦,>|g�:P'.> I w�)4/;r:�.3,-Hp./1r|)4/15A'¯5AN_@ 7 3�N >ArM-*�.3,-H@,@ 7 3,-M@�5¥�A-M3�>
+.-Hts/;@,�.+8-M3,- ³(r|w I /1'.p8-M3z>E)f/1'8rM/1p8-M'.rH-AgI�'2�5y8_/1 #=�27u �4)%89+(8� �u_"h¬Qb = A >|\zo#A�´VC6o2´9»Wg

�vT�ce����S6��	x�OFxFx�Ol����]�m�����jK��	KqR�Tx�O�������VS��O��c%��c%� = ±VUXWXW > g.�y+.-jp8wR'^>Atu/1rH@f5EN�),5¥<£-Mp�>A3,3,>TwW@HgZ&('
�	892V+.&.&[0#)%/6^�- 27u!"�$'&�¾(/'"®&(8_/1 #"w),2�/1 #= ZQ¯ -.$'2�89&<§Â&.+.$z #/'),+.-� #/10��48.+("*),+�\	/6^#)%/Q&.&(8()%/6^]��¤��43'2V-()%56�
�D"%$Rg

���l�T�­��Oc%Fx�4��f'���;� = »A²9²9¦,>|g�§Â2�06&(=�)%/6^� #/10��	2�/'"w892�=:27u�ªG2���&[0 �I&()«-(�<),+��� sr�=«&.-|gyl�+}gzn_g?)4+8-M@,/;@M\
Yf5936<£-MJ9/1>A']}�'./G�9-M36@,/G)(wk5AN�?WrM/;-M'.rH-B>E'.pv� -MrC+8'.5 I 5AJAw9g

�h��f'�Lgi� �
�>�����i�m�BSI�1F��Lgi������� �I��± ceS�f = ±VUXU9¼,>|ga�y+.3,-H-|³(p8/1tu-M'.@6/159'^> I )43,>A'.@,/;-M'2)]bd-M+^>T�R/1593=5EN
),5¥<£-MpvtS>E3,/1'8-crT>Ab I -M@HgI�'2�5y8_/1 #=O27u��B$6) 3a�L&.-V&[ #89+.$�¬1` = ± >|\yA�´VC8´#oWg



����� �	�
"$�
�	�
�����B�

����T�F(����� � = ±VUXW9»,>|g : @,/;ts� I -yts5Rp.- I 5EN¤�95A36)4- Vs/1'.p 7 rM-MpsNQ593,rH-M@i/1's<?>T�9-H@y>A'.ps59@,rH/ I1I >E)4/;'.Jcr 7 3,36-M'2)4@Hg
��3s31=�),&[0 Z +.&[ #/]�L&.-V&[ #89+.$�¬ = »�>|\¤±A±¥¼VCd±¥»E²8g

± R�ceS������:� = ±DU2¼9»,> g :P'v>A'^> I wR@,/1@y5EN�>DVW/1@�wRtstu-H),3,/1rc) 7 3,b 7.I -H'�) Y 5[< �.>A@6)�> I 59'.J0r|w I /1'.p8-M3MgG��2�568_/1 #=
27u�º  �-(),+4\�/6^#)%/Q&.&(8_)%/6^ 
�¬^\Z»E²9²�C8»A²#o8g

± c%��km�'S������1������� �Q°�l���SI�O� = ±VU2¼¥o >|g9�U>Ab I -?p8wR'^>Atu/1rM@H\�> )^'./G)4-U@6-MJ9tu-M'2)£>A�.�.3652>ArC+}g �	2��4315y"®&(89-
 #/10���"*8_5�+("*5y89&.-��D\'A�¼9´DC6AsW9²8g

� c%FxFxce��Pm�	�]�*��¡;��¡���kO����c®�O������gi�m�{��EG��­ = ±VUXUW± >|g :�@6wRtuts-|)43,/;r=�9593�)4/1rH/1-H@f5A'�>�@ I -M'.p8-M3fba5Rp8w
5AN�3,-|�95 I;7 )4/;59'}g���¾[��� �'2�568_/1 #=���
 = ´,>|\zoXo2¼VCyo9¼9´Wg



� ������� � ��� �

	 ��
 � � �©�
�$�°��! � � � � � � � � � � � � � � �

� �[� �°�.6��T��� �°�m��� 8
{x/;J 7 3,-�:mgG±f@6+.5[<¶),+.-y)45[<z/1'.J=)4>A'.¡BN >ErM/ I /;),/1-M@�>E)�Yf�LY4}���A :��z&7Y��zo�¦�g��y+.-ztS>A/;'�p^>E)4>j>E3,-U)C>Eb 7.I >D)4-Mp
/1' )^J 7 36- :Bg¹»WgL�y+.-uN >ArM/ I /;),/1-H@]> I @65�/1'8r I17 p.-M@B>v<?>[�A-�ts>A¡A-H3_>A'.p¨>A'�59�W)4/1rM> I �a5A@,/;),/159'�tu-T>A@ 7 3,-Hts-H'�)
@6wR@�)4-MtLg

{x/1J 7 3,-D:Bg;±#Ái� 5[<z/1'.J0��>A'.¡�@�>E)�Y��LY }��,A : �f&7Yf�zo�¦

� ��3 � ���¨� �
A�>A36/1'.-��£wRba-H3,'.-|)4/1rH@k�ª>Abd5934>E),5936w = A��U�ª>Ab >0/1@�>E'¶-|VW�d-M36/1tu-M'2)C> IfI >Eba593,>E)45A36w¨NQ593u)4-H@6)4/;'.J�5EN]@,+./;�.@M\
3,/;J9@M\ 7 '.p8-M36<?>E),-M3?�A-M+./;r I -H@y>A'.pS�.3,59� 7.I @6/159's@6wR@6),-Mtu@Mg	A�>A/;'�p./1tu-M'8@,/15A'.@?>E3,-PJA/;�9-H'�/1' )^J 7 36-D:mg�¦8g��y+8-
rT>E3,3,/1>AJ9-=/;@yp.-M@6rM3,/;ba-Hpv/;' )^J 7 36-7:Bg A8g

±[¦9¦



����� �	
%

�
��!����#� � ����������� ������� �B� � ���	�������	� ����� �	���
(

{x/;J 7 36- :mg »yÁ�A�>A/;'L�.>A34>Atu-H),-M36@zNQ5A3U)4+.-]� 5¥<z/;'.J0�x>E'.¡�@P>E)�Yf�LY4} �,A :��z&7Y��zo�¦

{x/;J 7 3,- :Bg ¦yÁ�A�>A3,/;'.-j�£wRba-H3,'.-|)4/;rM@�� >Eba593,>E)45A36wk>D)�Y��LY4} �,A : �f&7Yf�zo�¦



� �G��� � ������� �����

{x/;J 7 36- :mg ABÁ�A�>A/;'L�.>A34>Atu-H),-M36@zNQ5A3U)4+.- A��U�ª>AbLrT>A363,/1>AJ9-



����� �	
%

�
��!����#� � ����������� ������� �B� � ���	�������	� ����� �	���
(



� ������� � � � �

� � 
 � ���©�*!�� �¨!���� �O�	� �z� ��
 !
� � ! ����
 !����	�

�y+.-BrM5R593,p./;'^>E),-=@6wR@6),-Mtu@c>A36-BJ9/G�9-H'�/1'K)4+8-BrC+^>E�8)4-H3,@Pp8-M@,rH3,/;b./1'.J0)4+8-B- V8�d-M36/1tu-M'2)4@Hgy{^593y)4+.-jrM5A'.@6)4>A'2)
w2>T< >E'.J I -H@�/1' )C>Eb I -KhPgG±T36r[�?'2w8»9´:),+.-K/1'W³ I /1'8-�p./136-Mr|)4/15A' /1@�)4+.-��2³(p./;3,-HrH)4/;59'}\�),+ 7 @s®�� Y p8-|VW/1bd-M@0)4+.-/1'R³ I /;'.-A\Z593�'.5936tS> I \^NQ593,rH-mrM5R-HFurH-M'2)j>A'.p�®����=p.-M@6rM36/1bd-M@P),+.-_5 7 )P5ANe� I >A'.-A\d593�b./G³ '.593,ts> I \.NQ593,rH-Ag=®����
>A'.p�®����=>A36-B�8/;)4rC+�>A'.p�w9>[< tu59tu-M'2)4@H\a36-M@,�d-Mr|)4/G�9- I w9gP{Z5A3�365A)C>E),/159'L/1'v�./;),rC+}\Z)C>Ab I -mh�g¹´E36r[�?'.�¤±¥´s)4+.-
� ³ p./136-MrH),/159'K/;@y/1' I /1'.-Egx�y+./;@f/;@U)4+.-]rM>A@,-]NQ593z> I;I )4+8-j5A@,rM/ I1I >E)4/;59'S36-M@ 78I )4@y),5W5.\8ba5A),+K3,/1JA/1pK>A'.p Y - V8/;b I -Eg

�x>Eb I -jhPgG±XÁ�¢�2�8.+.&{+.2V&���+(),&(/'"%-�uD2�8q8_)>^#)*0
+(¤�=�)%/106&(8� #/10�+.2�/z-("  #/'"�¤# �² #/6^#=«&.¿�¶� 4`sÀ*b<�"!'-
¢ ®��W± #%$ ®��9» # Y ®��9¦ #�� ®��¥A #�&
³ » ³ ²Wg ²9²W±Vo ²8g ²A²8± ³(²8g ²A²2»A¦ ²8g�²9²2»9¼ ²8g�²9²9²2¼A» ²8g�²9²9¦Xo ²8g�²9²9²8±A± ²8g ²A²9²XW2¼
³4± ³ ²8g�²9²9²9´9´ ²Wg ²9²A²2»#o ²8g�²9²9²#AXA ²8g�²9²2»W± ²8g�²9²8±VW ²8g�²9²9¦2¼ ³7UWg UA- ³ ²9²9´ ²8g ²A²9²2»¥A
² ² ² ²8g�²9²8±VU ²8g�²9²2»9» ²8g�²9²8±Vo ²8g�²9²9¦XW ² ¼Wg UA- ³ ²9²2´
± ²8g ²A²2»A¦ ²Wg ²9²A²2»A¦ ²8g�²9²9²XW2¼ ²8g�²9²2»¥A ²8g�²9²8±¥´ ²8g�²9²#A ¼E- ³ ²9²9´ ²8g ²A²9²Xo
» ²8g ²A²9¦#A ²Wg ²9²A²#A�» ³(²8g ²A²8±¥¼ ²8g�²9²9¦2» ²8g�²9²8±[¦ ²8g�²9²9¦8± ³(²8g�²9²9²8±¥´ ²8g ²A²9²2»#U
¦ ²8g ²A²#Aso ²Wg ²9²A²2´A¦ ³(²8g ²A²9¦2¼ ²8g�²9²9¦9¦ ²8g�²9²8±¥» ²8g�²9²2»¥A ³7WWg oA- ³ ²9²9´ ²8g ²A²9²9¦2»
A ²8g ²A²2´#W ²Wg ²9²A²XUXo ³(²8g ²A²2´A¦ ²8g�²9²9¦Xo ²8g�²9²8±[¦ ²8g�²9²2»9´ ³(²8g�²9²9²2»#W ²8g ²A²9²2¼A¦
o ²8g ²A²XU2¼ ²8g ²A²8±VW ³(²8g ²A²2¼¥A ²8g�²9²2»#W ²8g�²9²9²XWA¦ ²8g�²9²Xo#A ²8g�²9²9²8±DU ²8g ²A²9²2¼9´
W ²8g�²8±Vo ²8g ²A²8±¥´ ³(²8g ²A²XW9¦ ²8g�²9²2»#U ²8g�²9²9²Xo9´ ²8g�²9²XW ²8g�²9²9²XW#o ²8g ²A²9²2¼9¼
±[² ²8g�²9¦ ²8g ²A²#A ³(²8g ²A²2¼¥A ²8g�²9²9¦2´ ³(²8g ²A²9²8±9± ²8g�²8±9± ²8g�²9²2»R± ²8g ²A²9²XU2´
±¥» ²8g�²2´¥A ²8g ²A²2´ ²8g�²9²8±VW ²8g�²9²2»9¼ ²8g�²9²2»W± ²8g�²8±¥´ ²8g�²9²9¦9´ ²8g ²A²2»A¦
±Vo ²8g�²XU2¼ ²8g ²A²8±VW ²8g�²9²2»9´ ²8g�²9²2»¥A ²8g�²9²8±VU ²8g�²9²XW8± ²8g�²9²Xo9´ ²8g ²A²9¦2»
»A² ²8gG±¥¼ ²8g ²A²#AsU ²8g�²8±VW ²8g�²9²2»W± ²8g�²9²#A�» ²8g�²2»#U ²8g�²9²XW9´ ²8g ²A²2¼¥A
»9´ ²8g »9´ ²8g ²A²Xo2¼ ²8g�²8±[¦ ²8g�²9²2¼A¦ ²8g�²9²XoXU ²8g�²2»9´ ²Wg ²8±A± ²8g�²8±¥»
¦9² ²8g�¦2» ²8g ²A²2´A¦ ²8g�²8±Vo ²8g�²8±DA ²8g�²9²Xo2¼ ²8g�²9¦2¼ ²Wg ²8±[» ²8g�²8±¥¼

±[¦2¼



����� ��



�%�	!�� � �	� � �����	� � ���
! �	�B�,���,�	� "$����� � ��

�
��� � �
���	�

�x>Eb I -jhPg »yÁ�¢�2�8.+.&{+.2V&���+(),&(/'"%-�uD2�8q8_)>^#)*0
+(¤�=�)%/106&(8� #/10�+.2�/z-("  #/'"�¤# �² #/6^#=«&.¿�¶� 4`sÀ%?!�"!'-
¢ ®��W± #%$ ®��A» # Y ®��9¦ #�� ®��¥A #�&
³ » ³ ²Wg ²9²9»¥A ²Wg ²9²A²2´¥A ³(²8g ²A²9¦Xo ²8g�²9²2»9» ²8g�²9²9²9´#o ²Wg ²9²9»#U ¦Wg A9- ³ ²9²9´ ²8g�²9²8±9±
³4± ³ ²8g�²9²9²9¼9´ ²Wg ²9²A²2»W± ²8g�²9²9²2´A¼ ²8g�²9²2»W± ²8g�²9²9²#W8± ²Wg ²9²A¦9¦ ³7o8g »E-|³(²9²2´ ²8g�²9²9²9¦XU
² ² ² ²8g�²9²8±VU ²8g�²9²2»9» ²8g�²9²9²#U8± ²Wg ²9²A¦#A ² ¦A- ³ ²9²2´
± ²8g ²A²2»W± ²Wg ²9²A²2»9¼ ²8g�²9²9²XU¥A ²8g�²9²2»9´ ²8g�²9²9²#WXW ²Wg ²9²A¦2» ³ ²8g�²9²9²W±[¦ ²8g�²9²9²2´¥A
» ²8g ²A²9¦9¦ ²Wg ²9²A²Xo8± ³(²8g ²A²8±¥¼ ²8g�²9²9¦2» ²8g�²9²9²9¼9» ²Wg ²9²9»#W ³ ²8g�²9²9²9»¥A ²8g�²9²9²2»#W
¦ ²8g ²A²#AXA ²Wg ²9²A²#A�´ ³(²8g ²A²#A.± ²8g�²9²9¦2´ ²8g�²9²9²9¼#U ²Wg ²9²9»W± ³ ²8g�²9²9²W±[¦ ²8g�²9²9²2»9»
A ²8g ²A²2´#W ²Wg ²9²A²XoXU ³(²8g ²A²2´9¼ ²8g�²9²9¦#A ²8g�²9²9²#W2¼ ²Wg ²9²9»9¼ ³ ²8g�²9²9²9»9» ²8g�²9²9²Xo#A
o ²8g ²A²XUXW ²8g ²A²8±[¦ ³(²8g ²A²2¼#o ²8g�²9²2»#W ²Wg ²9²W±¥» ²Wg ²9²9¼#o ²8g ²A²9²#AsU ²8g�²9²9²2´A¦
W ²8g�²8±Vo ²8g ²A²2» ³(²8g ²A²XWXU ²8g�²9²2»A¦ ²8g�²9²9²A¦Xo ²Wg ²9²#U2» ²8g�²9²9²2¼ ²8g�²9²9²2´W±
±[² ²8g�²2»¥A ²8g ²A²2»9» ³(²8g ²A²XW9¦ ²8g�²9²2»¥A ²Wg ²9²W±¥´ ²Wg ²8±T¦ ²8g�²9²8±[¦ ²8g�²9²9²XWXW
±¥» ²8g�²9¦#A ²8g ²A²9¦XU ³(²8g ²A²XU2¼ ²8g�²9²2»9» ²Wg ²9²W±¥´ ²Wg ²8±�A ²8g�²9²2» ²8g�²9²8±Vo
±Vo ²8g�²XU8± ²8g ²A²#A.± ²8g�²9²9²2´E¦ ²8g�²9²2»9» ²Wg ²9²W±VW ²Wg ²8±A± ²8g�²9²Xo2» ²8g�²9²2´9¼
»A² ²8gG±Vo ²8g ²A²9¦2´ ²8g�²8±VU ²8g�²9²2´W± ²Wg ²9²W±9± ²8g ²A¦ ²8g�²9²XUXU ²8g�²8±9±
»9´ ²8g »9´ ²8g ²A²#AsW ²8g�²9²XWXU ²8g�²9²2»A¦ ³ ²8g�²9²9²Xo ²Wg ²2»¥W ²8g�²8±[¦ ²8g�²9²XU2´
¦9² ²8g�¦8± ²8g ²A²XU9¦ ²8g�²8±9± ²8g�²9²9¦Xo ²Wg ²9²9»9» ²Wg ²2´A´ ²8g�²8±¥´ ²8g�²8±9±

�x>Eb I -jhPg�¦zÁ�¢�2�8.+.&{+.2V&���+(),&(/'"%-�uD2�8q8_)>^#)*0
+(¤�=�)%/106&(8� #/10�+.2�/z-("  #/'"�¤# �² #/6^#=«&.¿�¶� ��6À*b<�"!'-
¢ ®��W± #%$ ®��9» # Y ®��A¦ #�� ®���A #�&
³�» ³(²8g ²A²2»9´ ²8g ²A²9²2´¥A ³(²8g ²A²#AXA ²8g ²A²2»¥A »Wg�¦A- ³ ²9²2´ ²Wg ²9²9»9´ ³7W8gG±T-|³(²9²Xo ²8g�²9²8±A±
³C± ³(²8g ²A²8±9± ²8g ²A²9²9¦XU ³ ²Wg ²9²A²8±¥» ²8g ²A²2»W± ²8g ²A²9²9¦9¦ ²Wg ²9²9»#U ³ ²Wg ²9²A²8±¥´ ²8g�²9²9²¥AXA
² ² ² ²8g�²9²8±¥¼ ²8g ²A²2»W± ²8g ²A²9²2´#W ²Wg ²9²9»#U ² ±9g ´E-|³(²9²2´
± ²8g�²9²2» ²8g ²A²9²9¦9¦ ²8g�²9²9²2¼#U ²8g ²A²2»¥A ²8g�²9²9²Xo ²Wg ²9²9»#W ³7WE-|³ ²A²2´ ²8g�²9²9²¥A�¼
» ²8g�²9²9¦ ²8g ²A²9²#AsW ³(²8g ²A²2»W± ²8g ²A²9¦8± ²8g ²A²9²2´#W ²Wg ²9²9»¥A ²8g�²9²9²8±¥´ ²8g�²9²9²#o#A
¦ ²8g�²9²#A2¦ ²8g ²A²9²#A2¦ ³(²8g ²A²#AXA ²8g ²A²9¦2¼ ²8g ²A²9²2¼9» ²8g ²A²2» ³ ²Wg ²9²A²2»W± ²8g�²9²9²¥A.±
A ²8g�²9²2´9´ ²8g ²A²9²Xo2¼ ³(²8g ²A²Xo8± ²8g ²A²#A�» ²8g�²9²8± ²8g ²A²9¦ ³ ²Wg ²9²A²9¦8± ²8g�²9²9²9¼#U
o ²8g�²9²XU2» ²8g ²A²8±[¦ ³(²8g ²A²XW ²8g ²A²9¦9¦ ²8g�²9²8±Vo ²Wg ²9²#W8± ²8g�²9²9²9¦#A ²8g�²9²9²9¼W±
W ²8g�²8±¥´ ²8g ²A²8±VW ³(²8g ²A²XU9¦ ²8g ²A²2»#o ²8g�²9²8±¥¼ ²Wg ²9²#U2´ ²8g�²9²9²2´#W ²8g�²9²9²¥A2¦
±[² ²8g�²2»¥A ²8g ²A²2»9» ³(²8g ²A²XU ²8g ²A²9¦2» ²8g�²9²2»9´ ²8g ²W±[¦ ²8g�²9²8±¥» ²Wg ²9²W±
±¥» ²8g�²9¦9¦ ²8g ²A²9¦9¦ ³(²8g ²A²XU2´ ²8g ²A²2»9´ ²8g�²9²2»#o ²8g ²W±DA ²8g�²9²2» ²8g�²9²8±DU
±Vo ²8g�²2´#U ²8g ²A²XU9¦ ³(²8g ²A²XoXU ²8g ²A²9¦XU ²8g ²A²9²2»9¼ ²8g ²9»9» ²8g�²9²2´#o ²8g�²9²XWA¦
»A² ²8gG±Vo ²8g ²A²2»9´ ²8g�²8±9± ²8g ²A²2¼9¼ ³ ²8g�²9²9²9´¥A ²8g ²A¦XU ²8g�²9²XUXU ²8g�²9²XW#o
»9´ ²8g »¥A ²8g ²A²#A�´ ²8g�²9²9²XUXo ²8g�²9²2¼ ³ ²Wg ²9²W±9± ²8g ²A¦XW ²8g�²8±[¦ ²8g�²9²#A2»
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³ » ³ ²Wg ²9²9»A¦ ²Wg ²9²A²#A.± ³(²8g ²A²#A�» ²8g�²9²2»9´ ³(²8g ²A²9²8±[¦ ²8g�²9²2»9» ³C±Ag A9- ³ ²9²9´ ²8g ²A²9²XU#A
³4± ³ ²8g�²9²9²#UXW ²8g ²A²9²#A ¼E- ³ ²9²2´ ²8g�²9²2»9» ²8g�²9²9²2»E¦ ²8g�²9²2»¥A ³(²8g�²9²9²8±9± ²8g ²A²9²9¦XW
² ² ² ²8g�²9²8±VU ²8g�²9²2»W± ²8g�²9²9²#A8± ²8g�²9²2»¥A ² W8g »E- ³ ²9²Xo
± ²8g ²A²8±VU ²Wg ²9²A²2»#o ²8g�²9²9²XW8± ²8g�²9²2»9» ²8g�²9²9²#A9¦ ²8g�²9²2»A¦ ³�´Rg A9- ³ ²9²9´ ²8g ²A²9²2´
» ²8g ²A²9¦8± ²Wg ²9²A²9¦XU ³(²8g�²9²2» ²8g�²9²9¦8± ²8g�²9²9²9¦#o ²8g�²9²2»W± ³(²8g�²9²9²8±[¦ ²8g ²A²9²2»¥A
¦ ²8g ²A²#A�» ²Wg ²9²A²#Aso ³(²8g ²A²#Aso ²8g�²9²9¦XU ²8g�²9²9²2´¥W ²8g�²9²2»9» ³(²8g�²9²9²2»¥A ²8g ²A²9²#A�»
A ²8g ²A²2´9» ²Wg ²9²A²2´¥A ³(²8g ²A²Xo2» ²8g�²9²#AXA ²8g�²9²9²2¼¥U ²8g�²9²9¦#A ³(²8g�²9²9²2»¥A ²8g ²A²9²XoXW
o ²8g�²9²XU ²8g ²A²8±9± ³(²8g ²A²XWXU ²8g�²9²2»#W ²8g�²9²8±9± ²8g�²9²XWXU ²8g�²9²9²9¦9¼ ²8g ²A²9²XoXW
W ²8g�²8±¥´ ²8g ²A²8±VU ³(²8g ²A²XU2¼ ²8g�²9²9¦ ²8g�²9²8±VW ²8g�²8± ²8g�²9²9²#AXW ²8g ²A²9²2´9»
±[² ²8g�²2»A¦ ²8g ²A²2»A¦ ³(²8g ²A²XU2» ²8g�²9²9¦2» ²8g�²9²2»¥A ²8g�²8±DA ²8g�²9²8±T¦ ²8g ²A²9²XU8±
±¥» ²8g�²9¦9¦ ²8g ²A²9¦Xo ³(²8g�²8± ²8g�²9²2»#W ²8g�²9²2»#o ²8g�²8±DA ²Wg ²9²9» ²8g ²A²8±Vo
±Vo ²8g�²2´9´ ²8g ²A²9¦8± ³(²8g ²A²XU2» ²8g�²9²2» ²8g�²9²9²2´¥W ²8g�²2»A¦ ²8g�²9²9¦#U ²8g ²A²2´9»
»A² ²8gG±DA ²8g ²W±¥¼ ²8g�²9²XWXW ²8g�²8±¥´ ²8g�²9²2»#W ²8g�²9¦Xo ²8g�²9²#AXW ²8g ²A²XWXo
»9´ ²8g »9» ²8g ²A²2´#W ³(²8g ²A²Xo2» ²8g�²8±Vo ³(²8g�²9²8±¥´ ²8g�²#A�» ²Wg ²8±[» ²8g ²A²2»#o
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¢ ®�� Y #����G+�� ®���� #���� +	� ®���� #����G+�� ®���� #����G+	�
² ³ ²8g�²9²9²Xo9´A¦ ³ ¼9»Wg ´ ³(²8g ²A²9²2»#U2» ³4±¥¼9´ ³(²8g ²A²9²9¦2»#o »#o8g » ³ ²8g�²9²9²8±Do2» ³C±[¦W±
± ³ ²8g�²9²9²2»A¼W± ³7o8±VW ³(²8g ²A²9²8±VU9¦ ³�¼A»Wg o ³(²8g ²A²9²#AsU8± ±Vo8g�¦ ³ ²8g�²9²9²8±DU#A ±[¦Wg¹¼
» ²Wg ²9²A²XU8±¥» ±DAXU ²8g�²9²9²#A#A�´ U2»Wg o ³7oWg¹»A¦E-|³ ²A²2´ ³(¦2»9» ³®o8g U9¼E-|³(²9²2´ ³�»9¼A»
¦ ²Wg ²9²W±DAXA ´Wg W8± ²8g�²9²9²#WXW ¦XU8g » ³�»Rg ²#AA-|³ ²A²2´ W8g U2¼ U8g�²XoA- ³ ²9²2´ ³(¦8g�¦8±
A ²Wg ²9²9»#oXo ¦XU8g ¼ ²8g�²9²8±T¦ ±Vo ²8g�²9²9²8±A±9± ³ »#U9² ²8g�²9²9²9»9¼9» ³4±¥»Wg ¼
o ²Wg ²9²#o2»9¼ ¼Wg »#W ²8g�²9²2»E²8± ¦8± ´Wg�²XUA-|³(²9²Xo ´WgG±VW ²Wg ²9²W±¥»9¼ ±[²Wg W
W ²8g ²W±9±[¦ ¦8g�²XU ²8g�²9²2»¥oXW ´W±9gG± ³(²8g ²A²9²8±VUXU ¦Xo8g o ²Wg ²9²W±Vo8± ±¥´Rg¹»
±[² ²8g ²W±VU2´ U8g ´9¼ ²8g�²9²2»¥W#A A2¦ ³(²8g�²9²9²XU8± ´¥A.g » ²Wg ²9²W±VUXo »#WWg U
±¥» ²8g ²A¦8±DA ´Wg » ²8g�²9²2»R±Vo ±9±VW ³(²8g�²9²9²XW2´ ³®U8g;±[´ ²Wg ²9²9»W±¥´ AXA8g U
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¢ ®�� Y #����G+�� ®���� #���� +	� ®���� #���� +	� ®���� #�� �G+��
² ³ ²8g�²9²9²#A8±Vo ³ »#U8g W U8g UA¦A-|³(²9²2´ »#W2¼ ³(²8g ²A²9²2»A²XW ³�»A»Wg o ³®o8g ²#oA-|³(²9²2´ ³ ¼¥A.g�¦
± ´Wg W8±T- ³ ²9²9´ ±9g;±DoA- � ²9²9¦ ³(²8g ²A²9²8±9±[¦ ³4±VWXo ³(²8g ²A²9²2»#U2¼ W9¦8gG± ³ ¼Wg¹´¥oA-|³(²9²2´ ³4±[¦8g o
» ²Wg ²9²A²2¼9¼9¼ ±[²#U A.g ¦#oA-|³(²9²2´ ¼A²Xo ³(²8g ²A²9²2»9¼¥A ±9±[´ ³4±9g¹´�A9-|³(²9²2´ ´¥U#A
¦ ²8g ²A²8±¥¼ ´W±9g » ²8g�²9²9²8±DW2¼ ¦2¼9» ³(²8g ²A²9²2»A²2´ ±¥¼E² ´Wg o#A9-|³(²9²2´ ³C±DA�¼
A ²8g ²A²2»9¼¥A ±[²8g U ²8g�²9²9²#AXo2´ ±¥¼#U ³7U8g ¼9¼E- ³ ²9²9´ ¼9»Wg U ²8g�²9²9²W±¥¼#W W9¦Wg¹´
o ²8g ²A²Xo9²XW U8g�¦8± ²8g�²9²9²2¼A»W± ±¥¼A² ³(²8g ²A²9²8±[²8± o2»Wg�¦ ²8g�²9²9²9¼9¼ ´#WWg¹»
W ²8g ²W±[²#A ±[¦8g U ²8g�²9²8±VoW± ±[¦Xo ³(²8g ²A²9²8±DA�¼ ±DA9¦ ²8g�²9²8±T²8± oXoWg o
±[² ²8g ²W±Vo2´ ´Wg »W± ²8g�²9²2»W±DW ±¥´9´ ³(²8g ²A²9²#A.± ³C±T¦8g o ²8g�²9²8±�AXA U9²Wg ¦
±¥» ²8g�²2»A¦ ´Wg ¼ ²8g�²9²9²XU9¼9¼ A�¼9» ³(²8g ²A²9²Xo2¼9¼ ³C±�A.g A ²Wg ²9²W±¥¼ ±[»A¦
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²8g�² ²Wg;±¥´ ²8g AXA ²8g�¦2» ±9g ²A² ²8gG±[¦
²Wg¹»A² ±9g ´#o ²8g U2» »Wg ²A¦ ²8g�¦9¦
²Wg¹»9´ »Wg W#A ±9g A�´ ¦8g ¦#W ²8g W2»
²Wg ¦9² ¦8g »9¼ ±9g ´¥A A.g¹´¥o ²8g ¼W±
²Wg ¦2´ ´Wg ´W± »Wg U2» o8g¹»E² ²8g ¼#U
²Wg A2² ¦8gG±Vo ¦8g�¦XU o8g W9¼ ±9g�²9¦

²8g » ²Wg ²2´ ²8gG±[² ²8g�²XW ²8g ¦#o ²8g�²2¼
²Wg;±[² ²8gG±DA ²8gG±¥¼ ²8g o9» ²8g�²XW
²Wg;±DA ²8g »#o ²8gG±¥¼ ²8g U9´ ²8gG±[²
²Wg;±VW ²8g ´#U ²8g�¦#A ±9g A8± ²8gG±¥»
²Wg¹»9» ±9g�¦9² ²8g�¦2» »Wg ²9» ²8gG±¥´
²Wg¹»#o ±9g U2» ²8g W#A »Wg¹¼¥o ²8g »#U
²Wg¹»#U ±9g�¦Xo ±9g�²9¦ ¦8g¹´A» ²8g »#W
²Wg ¦2» ±9gG±¥» ²8g AsU A.g¹»A¼ ²8g�¦2»
²Wg ¦Xo »Wg�²XU ±9g�¦2» ´Wg ²#o ²8g�¦XU

²8g A ²Wg ²2´ ²8gG±¥´ ²8gG±¥» ²8g ¦#U ²8g�²XW
²Wg;±[² ²8gG±DA ²8g�²XU ²8g o#o ²8g�²XU
²Wg;±¥´ ²8g�¦#A ²8g »A¦ ²8g W#U ²8g�²XU
²Wg;±VU ²8g�¦XU ²8gG±¥¼ ±9g A2´ ²8gG±¥»
²Wg¹»¥A ±9g�²XU ²8g »#U »Wg;±[´ ²8gG±¥´
²Wg¹»#W ±9g WXo ²8g o#A »Wg U#o ²8gG±Vo
²Wg ¦2» ±9g U2´ ²8g UXo A.g ²A² ²8g »9¼
²Wg ¦Xo ±9g U2» ²8g ¼#U ´Wg ²¥A ²8g »#U

²8g o ²Wg ²2´ ²8g »W± ²8gG±[² ²8g¹¼A» ±9g�²2¼
²Wg;±[² ²8g A�¼ ²8g�¦9¦ ²8g W#o ²8g A�´
²Wg;±¥´ ²8g�¦9² ²8gG±VW ²8g U#W ²8g�¦#A
²Wg¹»A² ²8g ´9» ²8g »W± ±9g¹»A¼ ²8g�¦9²
²Wg¹»¥A ±9gG±¥» ²8g »9¼ ±9g W9¼ ²8gG±Vo
²Wg¹»#U ±9g ¼9¼ ²8g�¦2» »Wg¹¼¥W ²8g »9´
²Wg ¦9¦ »Wg »9¼ ²8g A2¦ ¦8g W9¼ ²8g »¥A
²Wg ¦2¼ »Wg�¦9¦ ²8g Aso ´Wg ²#o ²8g�¦2´

±9g�² ²Wg ²2´ ²8g A2² ²8gG±Vo ²8g¹¼E¦ ±9gG±¥»
²Wg;±[² ²8g o8± ²8g U9¦ ²8g¹¼A¼ ²8g�¦9²
²Wg;±¥´ ²8g ´9´ ²8g A.± ±9g ²¥A ²8g�¦#A
²Wg¹»A² ²8g o2¼ ²8g A2¦ ±9g¹»¥W ²8gG±VU
²Wg¹»9´ ²8g oXW ²8g A2² ±9g oA¦ ²8g »9»
²Wg¹»#U ²8g ¼9¼ ²8g o2´ ±9g U9» ²8g »W±
²Wg ¦#A ²8g U2» ²8g A�¼ »Wg A9² ²8g »A²
²Wg ¦XU ±9g »9» ²8g A�» ¦8g¹»R± ²8g »9»
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²8g�² »Wg A�´9»9´ ²8g�²9²2¼9´ ²8g�²9²#A2» ²8g�²2»A¦2¼ ²8g ²A²9¦Xo
o8g »9¼9»9» ²8g�²9²9¦Xo ²8g�²9²9¦A² ²8g�²9²XW2» ²8g ²A²8±VW
U8g ´#UXW2´ ²8g�²9²9¦XW ²8g�²9²9¦9» ²8g�²9²2»#U ²8g ²A²8±VU

²8g ´ ²8g »W±[²XU ²8g�²9²2»#W ²8g�²9²8±A± ²8g�²2»A¦XW ²8g ²A²9²Xo
²8g�¦8±VW2¼ ²8g�²9²2»#W ²8g�²9²8±T¦ ²8g�²2»A¦2¼ ²8g ²A²8±¥´
²8g ´#W#A.± ²8g�²9²2»9´ ²8g�²9²8±�A ²8g�²2»#o9¦ ²8g ²A²9²Xo
²8g W#A2²2» ²8g�²9²2»9´ ²8g�²9²8±T¦ ²8g�²2»#W#A ²8g ²A²9²Xo
±9g »W±¥»9» ²8g�²9²9¦2» ²8g�²9²8±[¼ ²8g�²9¦2»#U ²8g ²A²9²Xo
»Wg A�´A²2´ ²8g�²9²2´A¦ ²8g�²9²#A9² ²8g�²9¦9²#A ²8g ²A²9¦9¦
o8g »9¼#oXW ²8g�²9²2»#U ²8g�²9²2»�A ²8g�²8±[²8± ²8g ²A²2»A²
U8g o9²9²XW ²8g�²9²2»A² ²8g�²9²2»R± ²8g�²9²2»9» ²8g ²A²8±[¦
±VW8g Aso9¦XW ²8g�²9²9¦XU ²8g�²9²9¦9´ ²8g�²9²2»9´ ²8g ²A²8±VU

±9g ´ ²8g »A²XU#A ²8g�²9²#A2² ²8g�²9²8±A± ²8g�²2»¥AsU ²8g ²A²9²Xo
²8g »#oXoXW ²8g�²9²Xo9² ²8g�²9²8±A± ²8g�²2»9¼#W ²8g ²A²9²Xo
²8g ´#W2´#W ²8g�²9²2´W± ²8g�²9²8±[¼ ²8g�²9¦8±¥» ²8g ²A²8±¥»
²8g W#A2¦8± ²8g�²9²#A�» ²8g�²9²8±[» ²8g�²9¦2»¥A ²8g ²A²9¦Xo
±9g »W±¥´9¼ ²8g�²9²2´9» ²8g�²9²8±DU ²8g�²9¦2´9» ²8g ²A²8±VW
»Wg A�´A²2´ ²8g�²9²#AXA ²8g�²9²8±DW ²8g�²2»#U9² ²8g ²A²8±DA
o8g »9¼#oXW ²8g�²9²8±Vo ²8g�²9²8±[¼ ²8g�²9²XU2¼ ²8g ²A²8±DA
U8g o9²#A2² ²8g�²9²8±[² ²8g�²9²8±[´ ²8g�²9²2»#U ²8g ²A²8±¥»
±VW8g AsW2»¥A ²8g�²9²2»#W ²8g�²9²2»¥o ²8g�²9²8±¥¼ ²8g ²A²8±¥´
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