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RTSUKQSUVW>@?YXUZ\[]Z_^'?`KNM=ZYM�?`a]GQbdcJ?B^'ADbdM < VTegf_f_h
iLSUKJSjV6klXjE_^'bjIJZ#mnGJAoM=bdM=pNM�?`E_qsrs?YtuPJGJE_XjE_v < VweYf_f_x

y >@bUADA'?Y^oM�ZgM�bjE_G

KJp ; CFbzM'M=?BI#M�E@M�PJ?`{&E_XjXU?Yv_?`E_q|KJtBbj?BGJtY?�Z_GQI~}6b ; ?Y^'Z_X y ^oM=A�ZgM�klXUEH^'bjIJZ#mnGJAoM=bdM=pNM�?�E_q
r|?BtuPJGQE_XUEHv < bUG~OJZ_^�M�bjZ_X�q�pJXj�JXjXUC#?YG�M�E_q�M�PJ?`^D?B��pJbj^'?BC#?YG�M=A)q�E_^

M�PJ?`>@?Yv_^'?Y?�EHqs>@E�t�M=E_^TE_q|�2PJbUXjE_ADE_OJP <
bjG y OJOJXjbU?YILi�ZYM=PJ?BC#ZYM=bUtYA

i�?YX ; E_pJ^DGJ?BV6kl}
y pJv_pJA�M�eYf_f_f
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>@?BADCFEHGJILKNM=?BOJPQ?BGJA

y OQOJ^'E\c�?YILZ_AlM=EFA�M < XU?0Z_GJI¸tBE_G=M=?BG=M ;=<3¹

º Z_^ <�» E\[)?YXUXjV6�2PJSU>@SjVW{&E_C#C#bdMDM�?Y?0{&PJZHbU^DO3?Y^'A'EHG
y ADA'E�tBbjZYM�?��2^'E_q�?YA'ADE_^'V y OJOJXjbU?YILi�ZYM=PJ?BC#ZYM=bUtYA

{&PJZ_^DXU?YA¼r&SWk!pJXzM�EHGJV��2PJSj>@SUVWi�?YC ; ?B^
�2^'E_q�?YA'ADE_^'V y OQOJXUbj?BI~i�ZYM=PJ?BC#ZYM=bUtYA

½¾Z <�¿ ?BXjXj?BGJV6�2PJSj>@SUVWi�?YC ; ?B^
y ADA'E�tBbjZYM�?��2^'E_q�?YA'ADE_^�Z_GJI~{&PJZ_bj^'VW¶`O3?Y^'ZYM=bUEHGJA�µ¼?YZ_A'?Y^'tuP

�-ZHZucJE�KJ?YOJ^'bjVW�2PJSj>@SUVWi�?YC ; ?B^
y ADA'E�tBbjZYM�?��2^'E_q�?YA'ADE_^'V y ?B^'EHA'OJZ_tY?0´2GJvHbUGJ?Y?B^DbUGJv

ÀÁSj}6Z_Â�A'PJC#bjÂÃZ_G=M�PJZ_C#V|�2PJSU>@S
�2^'E_q�?YA'ADE_^�Z_GJI~{&PJZ_bj^'V y OQOJXUbj?BI(i�ZYM=PJ?BC#ZYM=bUtYA



tÄ {&E_O < ^'bjv_P=M¸eYfHf_f_V�>@?YA'C#E_GJI~KNM�?YOJPJ?YGJA
y XUXW^DbUv_P=M=A�^D?BAD?B^ocJ?BI
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´2}|iLµ¼´2K ¹ Z_G~¶ ; XjbU��pJ?��2^'ENÏ�?Yt�M�bjE_G~i�?�M=PJE�I#M=EÐKJEHXdcJ?�KQOJZ_^'AD?0·¼E_GNÑ\K < CFC#?ÒM�^'bjt

}6bUGQ?BZ_^�K < AoM=?BC#A

Ó�Ô Ì=Õ|Ö!×
>@?BADCFEHGJILKNM=?BOJPQ?BGJA

Ø ×ÃË�ÙsÚ¾Ë�Û|ÜJÍ Ó�Ý|Þ Ë�ß=Ö!×
º Z_^ <�» E\[)?YXUXjV6�2PJSU>@S

mnG�M�PJbjA@IJbjA'AD?B^oM=ZYM�bjE_G�[]?FOQ^'?BAD?BG=MÐZ_G�Z_Xjv_E_^DbdM=PJC§tYZ_XUXj?BI�´2}6?Bi�?YG=M�Z_^ < µ¼´2KJbjIJpJZHX
à ´2}6i�µ�´2KJá'S|´2}|iLµ¼´2K�tYE_GJAoM=^'pJtÒM�Aªâ ; Z_A'bjAªcJ?BtÒM�E_^DA]q�E_^�ZÐã`^ < XjE\cäA'p ; ADOJZ_tY?åE_qçæ¸è

bjG(â¸é'ê,ë�â¸ì=íHh(îQE_OJA'SLmnGïtBEHCFOQZ_^'bjA'E_GQV º i�µ¼´2K,^'?Y��pQbU^D?BAåðBâ¸éDêñîJEHOJA0q�EH^ º ^'ZHC@Ñ

KJtuPJC#bjINM¼E_^oM=PJE_v_EHGJZ_XjbUòYZYM�bjE_G#Z_GJI#óBâ é ê`ë~ó¾íHhBâ ì îJEHOJA%q�E_^çM�PQ? » E_pJAD?BPJEHXUIJ?Y^wC#?ÒM�PJE�I
ô eYx_õjV ô ð_öHõjS

÷ø?~vHbdcJ?~Z ; Z_tuÂ=[)Z_^DIø?Y^'^'EH^ÁZ_GJZ_X < A'bjAÐE_qlM=PJ?¸q�Z_t�M=E_^'bjòBZYM=bUEHG�ùûú�üªý�þ'ÿ�ü��s÷ø?
A'PQEu[�M�PQZYM#´2}6i�µ¼´2K�C#bUGQbUC#bjòB?BA��Büªý�þ à�� ëÇù��6á�� é V3M�PQ?Á?BXj?BC#?BG=M�ZH^ < ^D?BA'bjIJpJZHXUS#m M#bjA
Z_XjA'EFA'PJE\[�G#M�PJZYM�´2}6i�µ�´2K(tYZ_GJGJEYM ; ^D?BZ_Â�IJE\[�GJS

÷ø?&PJZ\c�?�bUG=M=?Bv_^DZYM�?YIÐ´2}6i�µ�´ªKFbjG�M=ETM�PJ?&G�pJC#?B^DbUtYZ_X�OJZ_tuÂÃZ_vH?
	���
���	��������&M=P�pJA
Z_XjXUE\[�bjGJv#?BZ_A < tYE_C#OJZ_^'bjA'EHGJAl[�bdM=P�A'pJtuP~^'E_p M�bjGJ?BA&Z_A º i�µ�´2K�Z_GJI¸RTbj{ º KJr y R¨S�a]A�Ñ

bjGJv�M�PJbjAåOJZHtuÂ ZHv_?�[)?�Z_^'?�Z ; XU?�M�E�A'EHXdcJ?�A < AoM=?BC#A#bUG Z�c¦Z_^DbU?ÒM < E_q�A�M�Z_GJIQZ_^'I ADOJZ_^'AD?

AoM=E_^'ZHv_?)q�E_^DCFZgM�A'S-÷ø?@Z_^D?)Z_XjA'EÁZ ; Xj?¨M�EÁ?��3O3?Y^'bjCF?YG=M�[�bzM�P¸IJb��:?B^'?YG=M�OJ^'?YtBE_GJIQbdM=bUE_GQ?B^'ADS
bjbUb



R < bjC#OJXj?BC#?BG=M�bjGJvä´ª}6i�µ�´2K�bjG Z�CFZHGJGJ?B^#tYE_GJA'bjAoM=?BG=MF[�bdM=P�M=PJ?�EYM�PQ?B^ÁG�pJC#?B^DbUtYZ_X

A'EHXdcJ?B^'A�bjG#M=PJ?`OJZ_tuÂÃZ_v_?YVQ[)?�OJ^'E�IJpJtY?BI~ZÐpQA'?Bq�pQXW^'E_pNM=bUGQ?BS

·]pQCF?Y^'bjtBZ_X&?��3Z_C#OJXU?YAÐZH^'?�OJ^D?BA'?YG=M�?BIQV)tBE_C#OJZH^'bjGJvä´2}6i�µ�´2K�M=E º i�µ�´2K
ZHGJI
RTbj{ º KQr y RTS]r < OJbUtYZ_XjX < V0´2}6i�µ�´ªK�?��3?BtBp M�?BA�q�ZHAoM�?Y^�M=PJZ_G IJE�?BA º i�µ�´2K Z_GJIøZ_XdÑ
C#E_AoM@Z_AT��pJbjtuÂ�X < Z_AwRTbj{ º KJr y R¨S�´2}|iLµ¼´2K�bjATC#E_^'?)^DE ; pJA�MTM�PQZ_G�RTbj{ º KJr y R�ZHGJI

Z_OJO:?BZH^'AlM�E ; ?�Z ; E_p M�Z_A�^'E ; pQAoM0Z_A º iLµ¼´2KJS

´2}6i�µ¼´2K Z_OQO3?YZ_^'A�M�E�ADtBZ_Xj?0[]?BXjX|M�ELXUZ_^Dv_?�OQ^'E ; Xj?BC#AåZHGJI(M�E ; ?ÐZ_C#?BGJZ ; XU?0M=E

OJZ_^DZ_XjXU?YXWbUC#OJXj?BC#?BG=M=ZYM�bjE_GJS

bdc
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eYS e >@bU^D?BtÒM�Z_GJI~m M�?B^DZYM�bzc�?�i�?ÒM�PJE�IJA S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S ð

eYSjð �2^'ENÏ�?Yt�M�bjE_G~i�?�M=PJE�IJAåS�S0S�S0S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S h

eYSjh ã`^ < XUE\c�KQp ; A'OQZ_tB?�i�?�M=PJE�IJA S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S ó

eYSjó �2^'?BtYE_GJIJbzM�bjE_GJ?Y^'A³S0S`S�S0S�S0S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S ó

eYSjx {&E_GNÏ�pJvHZYM�? º ^'Z_IQbU?YG�M à { º á S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S (

eYS�) RTbzÑu{&E_GNÏ�p º ZYM=? º ^DZ_IJbj?BG=M0KJr y RTbjXUbjòB?YI S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S f

eYS�* k!pJXUXç¶�^�M�PJEHv_E_GJZ_XjbjòBZYM=bUE_G à k|¶`i�á�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S e_e

c



eYS�( º ?YGJ?B^DZ_XjbUòY?BI~i�bUGQbUC#Z_X6µ�?BA'bjIJpJZHX à º i�µ¼´2KJá S�S�S0S�S0S�S�S0S�S`S0S�S eYð

+ ,.- Î0/�Î # Ì=ÜJ×2143 ,.5 Ë ÝsÔ ÜJÍ76 ,.- /83 ,.5"9 &;:

ð_S e RTZ_tuÂ=[]Z_^'I(´ª^D^'E_^-Ñ » ?BADA'?BG ; ?B^Dv y Xjv_E_^DbdM=PJC S�S�S0S�S0S�S�S0S�S`S0S�S ð!e

ð_Sjð k!E_^'C0pJXUZgM�bjE_G¸E_q!M=PJ?`´2}|?Yi�?BG=M=Z_^ < µ�´ªKQbUIJpQZ_XWi�?�M=PJE�I à ´ª}6i�µ�´2KJá�S ð_ð

ð_Sjh ´2}|iLµ¼´2KÁ[�bdM=P(bjC#OJXUbjtBbzM�OJbdcJEYM�bjGJv®S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S ð;)

ð_Sjó ´2}|iLµ¼´2K~tBZ_GJGQEYM ; ^'?YZ_Â�IJE\[�GñS�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S h_ö

< = Ô"# Î�×ÃË�Ú¾ÜJÍ>3�Î�ß Ô Í�Ì=ß <$<

h_S e ·]pJC#?Y^'bjtBZ_XW´��3O3?Y^'bjC#?BG=M�A@S�S0S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S h_h
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Ó 5 Ø Ó 3 5"FG' Ê + ÜJÙ Ý 3�Î�Í�ÜJÌ=Î Ý Ê¨Ö:Û|Ë�Ú¾ß H &

y S e§KNM�EH^'Z_v_?@KQtuPJ?BC#?BA S`S�S0S�S0S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S x_ó

y S eYS e » Z_^o[]?BXjXzÑuRTE�?BbjGJvFk:EH^'C#ZYM�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S x_ó

y S eYSjð {&EHCFOQ^'?BADA'?YI�KJOJZ_^DA'?`µ�Eu[ S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S x;(

y Sjð9>@^'bzc�?Y^�OQ^'E_v_^DZ_C#A&Z_GJI~KJE_Xzc�?Y^'A�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S x_f
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y Sjð_S e >@^DbdcJ?B^��2^'E_vH^'Z_C#A S0S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S x_f

y Sjð_Sjð KQE_XdcJ?B^DA�S�S0S`S�S0S�S0S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S )!e

cçbjb



eYS e @ Ö:Ù�I Ô"! ÜJÌ=ÎDJ(× Ü Ý Ë�Î�Ù�ÌK/�Î�Ì=Õ|Ö Ý 6 @ J 9 S0S�S�S0S�S0S�S�S0S�S`S0S�S f

eYSjð L Ë @ J 5 Ê Ó L Ó Í ! Ö!×ÃËoÌBÕ # S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S eYö

eYSjh JLÎ�Ù|Î�×ÃÜJÍ�ËNM¾Î Ý /�ËoÙ|Ë # ÜJÍ�3 ,O5 Ë Ý|Ô ÜJÍP/�Î�Ì=Õ|Ö Ý 6QJR/83 ,.5"9 S0S�S eYó

ð_S e ,.- Î0/�Î�Ù�Ì=ÜQ×�143 ,.5 Ë ÝsÔ ÜJÍ>/�Î�Ì=Õ|Ö Ý �#Ë�Ì=ÕsÖ Ô Ì#ÛsË Þ Ö!Ì=Ë�Ù ! S�S`S0S�S ð;*

y S e /�ÜJÌ=×ÃËN%
Ê�1çÛ%Î�ß S0S`S�S0S�S0S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S x;(

y SjðSL ÜJß=Ë�Ú ' Ì=Î�×ÃÜJÌ=Ë Þ Î 5 Ö!Í Þ Î�×ÃßK�FË�Ì=ÕB3�Î Þ Î�×Ãß=Î @ Ö #T#�Ô Ù|ËoÚ¾ÜQÌ=Ë�Ö:Ù S�S )!e

c3bjbUb



h_S e klh_> [�bzM�PRUWV0XYU�úZ);[çAoM=E_OJOJbjGJv]\_^�Uçú eYö�ýa`�Z_GJI¸ã`^ < XUE\c ; ZHA'bjA�ADbUòY?](Höb� h_x

h_Sjð klh_> [�bzM�PRUWV0XYU�úZ);[çAoM=E_OJOJbjGJv]\_^�Uçú eYö�ýa`�Z_GJI¸ã`^ < XUE\c ; ZHA'bjA�ADbUòY?](Höb� h;*

h_Sjh KJZ < XU^Dó�[�bzM�PcUNV XdUçú eYöb[�A�M�E_OJOQbUGJv�\_^eUçú eYö�ý�þ é Z_GJI�ã`^ < XjE\c ; Z_A'bjA¨ADbUòY?

eYð_öb��S�S0S�S0S�S�S0S`S�S0S�S0S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S h;*

h_Sjó y klðHh_x;)_öå[�bzM�PfUWV0XYU¨ú eYöb[lAoM=E_OJOJbjGJvK\_^eU¨ú eYö�ýagFZ_GJI,ã`^ < XUE\c ; ZHA'bjA
A'bjòB?`x_öb� S�S0S�S�S0S`S�S0S�S0S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S h_f

h_Sjx y klðHh_x;)_öå[�bzM�PfUWV0XYU¨ú eYöb[lAoM=E_OJOJbjGJvK\_^eU¨ú eYö�ý�h@Z_GJI,ã`^ < XUE\c ; ZHA'bjA
A'bjòB?i*_öb� S�S0S�S�S0S`S�S0S�S0S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S h_f

h_S�) klmn>@h;)][�bzM�PGUWV0XYUçú fHöb[çAoM=E_OJOJbjGJv7\_^eUçú�eYö�ýag�Z_GJI~ã�^ < XUE\c ; ZHA'bjA¼ADbUòY?
eYö_öb��S�S0S�S0S�S�S0S`S�S0S�S0S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S ó_ö

bj�



h_S�* klmn>@h;)][�bzM�PGUWV0XYUçú óHöb[çAoM=E_OJOJbjGJv7\_^eUçú�eYö ý�h Z_GJI~ã�^ < XUE\c ; ZHA'bjA¼ADbUòY?
ó_öb�ïS�S�S0S�S0S�S�S0S`S�S0S�S0S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S ó!e

h_S�( klmn>@ö_ö!e]C#ZYM=^'bk��v_^DZ_OJP¸E_q|ã�^ < XUE\c,A'p ; A'OJZHtB?�A'bjòB?&cçA�r&bjCF? à AD?BtBáDS6S0S�S ó_ó

h_Sjf klmn>@ö_ö!e]C#ZYM=^'bk��ã`^ < XjEuc�A'p ; ADOJZ_tY?�A'bjòB?&c3A�XUE_v àWlnmem ^ m án� S�S0S�S`S0S�S ó_ó

h_S eYö�klmn>@ö_ö!eåC#ZYM=^'bk�øã`^ < XjE\c
A'p ; A'OJZ_tY?�A'bjòB?`c3A�i�ZYM=^'bk��c�?Yt�M�EH^�C�pQXdM=bUOJXjbzÑ
tBZYM=bUEHGJA'S9S�S0S�S�S0S`S�S0S�S0S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S ó_x

h_S e_eïklmn>@h;)ÁC#ZYM=^'bk��v_^'ZHOJP(EHqsã`^ < XjE\c�A'p ; A'OJZ_tY?�ADbUòY?&c3A�r&bUC#? à A'?YtBáDS�S0S�S ó;)

h_S eYð�klmn>@h;)ÁC#ZYM=^'bk��ã`^ < XUE\c,ADp ; A'OQZ_tB?�A'bjòB?&c3A�XjE_v àWlnmem ^ m ád� S�S�S0S�S`S0S�S ó;)

h_S eYh�klmn>@h;)#C#ZYM�^Dbj�,ã`^ < XjE\c,A'p ; A'OJZ_tY?åA'bjòB?&c3A]i�ZgM�^'bk��c�?Yt�M=E_^¼C0pJXzM�bjOJXUbjtBZgÑ
M�bjE_GJADS-S�S0S�S0S�S�S0S`S�S0S�S0S�S�S0S�S0S�S`S0S�S�S0S�S0S�S�S0S�S`S0S�S ó;*

y S e º ?YGJ?B^DZ_X�E_^Dv_Z_GJbjòBZgM�bjE_G(EHqsKJ� y µ�KJã`mnr&S S`S0S�S�S0S�S0S�S�S0S�S`S0S�S x!e

�
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r&PJ?Y^'?�Z_^'?¨A'E`C#Z_G < O3?YE_OJXj?&mJ[)E_pQXUIFXUbjÂH?lM=E¨M�PJZ_GQÂ�S¨klbU^DAoM�mJ[]E_pJXjIÐXjbUÂN?lM�E¨M�PQZ_GJÂ º E�I
q�E_^TM�PQ?ÐA�M�^'?YGJvYM=P~M�E~O:?B^'tY?Bbzc�?Y^'S�KJ?YtBE_GJIQX < mw[]E_pJXjIïXjbUÂN?�M=E#M=PJZ_GJÂ�C < ZHINc3bUADE_^0ZHGJI
tBEHCFC#bzM'M=?B?�C#?YC ; ?B^'A]q�E_^2M=PJ?B^D?�ADpJOJO:E_^oM�Z_GJI�vHpJbUIQZ_GJtB?YS`ms[)EHpJXUIL?BA'O:?BtYbUZHXUX < XjbjÂH?�M=E
M�PQZ_GJÂ~>@^'S » E\[)?YXUXlq�EH^]PJbjA)OJZYM=bU?YGJtB?ÁZHGJI�pJGJIQ?B^'A�M�Z_GQIJbUGQv_S » bjAw[�bjXUXjbUGQv_GJ?BADATM�E�C#?B?ÒM
[�bzM�P�C#?�E_G�[]?B?YÂH?YGJIJA&Z_GJIÐPJE_XjbUIQZ < AW[)ZHA|M�^DpJX < Z ; E\cJ?]Z_GJI ; ? < EHGJI0M�PQ?¼tYZ_XUX!E_q3IJpNM < S

·]?���M~m&[]E_pJXjI XUbjÂH?�M=E�M�PJZHGJÂäC < C#EYM=PJ?B^ÁZ_GQI q�ZYM�PJ?Y^å½¾E_Z_G ´2SwKNM�?YOJPJ?BGQAFZHGJI
RTE ;Q;�< }6S&KNM=?BOJPQ?BGJADS m�tYE_pJXjI�GJ?Òc�?Y^�?o�3OJ^D?BADA�bjG,[]E_^'IJAFPJE\[�C0pJtuP < E_pJ^FA'pJOJO:E_^�M
Z_GJI(IJbj^'?BtÒM�bjE_G�PJZ\cJ?åC#?BZ_G=M]M=E�C#?�E\cJ?B^ªM=PJ? < ?BZ_^DA'S`m&XjEucJ?�Z_GQI�tuPJ?B^DbUADP < E_p ; EYM=PJS@m
[]E_pJXjI�Z_XjA'E�XjbjÂH?�M=E�M=PJZ_GJÂ�C <ï; Z ;=< ADbUA�M�?Y^'V->@^DS)i�E_GQbUtYZ ¿ S6KNM=?BOJPJ?YGJA'S`m M�[)ZHA < EHpJ^
?BGQtBE_pJ^DZ_v_?YCF?YG=M�bUG]M=PJ?¨ADOJ^'bjGJv@E_q|eYfHf_ðª[�PJbjtuP#v_EYMTCF?|M�E)v_^DZ_IJpJZgM�?¨ADtuPJE�E_XUS y XzM�PJE_pQv_P
< EHp�Z_^D?�C <~; Z ;=< A'bjAoM=?B^wbdM¼PJZ_A2Z_Xz[]Z < A ; ?Y?BG < E_pJ^ªC#ZYM�pJ^DbdM < ZHGJIÐ?��3Z_C#OJXU?2M�PJZgM]PQZucJ?
Xj?BI~CF?`bjG#M=PJ?`^'bjv_P=M0IJbU^D?BtÒM�bjE_GJS

mQ[]E_pJXjI ; ?|M=EYM�ZHXUX < ^D?BC#bjA'?&bjq�mWIJbUIÁGQEYM-M=PJZ_GJÂ�i�bjÂH?BV�½¾ZHtB��pJbjV�i�Z_^'tYpJA%Z_GJI�i�Z_b < Z
y XjXj?BG#q�E_^lE_O:?BGQbUGJvTM=PJ?Bbj^lPJE_C#?-M=E@CF?&?Òc�?Y^ < []?B?BÂN?BGJIÐq�E_^3M=PJ?TOJZ_A�M < ?YZ_^%Z_A%mJM�^DZucJ?BXj?BI
; ?�Mn[]?B?BGäi�?BX ; E_pJ^'GQ?ÁZ_GJI�rsZHXUXjZ_PJZ_ADA'?Y?BS�¶`GJ?ÁtYE_pJXjI,EHGJX < ?o�3O:?Bt�MÐADpJOJO:E_^oM#XjbjÂH?)M�PJZgM
q�^'EHC q�ZHCFbjX < S,m¨[)E_pQXUI Z_XjA'ELXUbjÂH?0M=EFM=PJZ_GJÂ�C < v_E�E¦Iäq�^'bj?BGJI º Z_^D^'?ÒM'M��-EYMDM�Aåq�E_^�PJbjA
M�bj^'?YXU?YA'A3[]E_^DÂ@bUGJA�M�Z_XjXjbUGJv]E_O3?Y^'ZYM=bUGQv]A < A�M�?BC#AlZHGJI�ADE_q Mn[)ZH^'?¨EHG�C < tYE_C#OJpNM�?Y^sA < AoM�?YC#A'S
r&PJbjA2[]E_^DÂ�tBE_pQXUI~GJEYM0PJZ\c�? ; ?B?BG~IJE_GQ?&[�bzM�PQE_pNM < E_pQS

klbjGJZ_XjX < V�mªGJ?B?YIÁM=E]M�PJZHGJÂ�C < XUE\c3bjGJv)[�bUq�?YV�>@^'S&KJEHG < Z y SjklS�KNM=?BOJPJ?YGJA'S�k!E_^|Mn[]E
< ?YZ_^'A < E_p�OJpNM < E_pJ^@XjbUq�?ÁE_G�PQE_XUI�M=E�A'pJOQO3E_^�MFC#?ÁbUG�C < ?p�:E_^oM=A'SFm�Z_C§ADE�XUpJtuÂ < M=E
PJZ\c�?#q�E_pQGJI < E_pQS�r&PJZ_GQÂ < EHp,q�EH^)Z_XjX-E_q�M�PQ?ÁXUpJGQtuPJ?BADVªbj^'EHGJbUGQv�V%tBXj?BZ_GJbjGJv_V%tYE¦EHÂ�bjGJv_V
XjEucJ?0ZHGJI¸A'pJOJO:E_^�M�S

�3b



r&PJ?�OJpJ^DO3E_AD?`E_q!M=PJbjA�IQbUADA'?B^�M�ZYM=bUEHGLbjA%M=E#?o�3Z_C#bUGQ?0ADE_XUp M�bjE_GJA�E_q

ù���ú � à eYS egá

[�PJ?Y^'?¼ù bUA2Z`A'OJZH^'A'?�GJE_G ÑuA < C#C#?�M=^'bjt¼C#ZYM=^'bk�çS|÷ ?�PJZ\c�?�IJ?Òc�?YXUE_O:?BI�Z�GQ?�[®ZHXUv_EH^'bzM�PJC
tBZHXUXj?BI�´2}6?BiL?BG=M�Z_^ < µ�´2KJbUIQpJZ_X à ´2}6i�µ¼´2KJá�[�PJbjtuP A'E_Xzc�?YA à eYS eYá�pJA'bjGJv�?YXU?YCF?YG=M�Z_^ <

A'bjC#bUXjZ_^DbdM < M�^'ZHGJA'q�E_^DC#ZYM�bjE_GJA¼[�PQbUXj?�GJEYM�IJbUA�M�pJ^ ; bjGJv�M�PJ?�E_^'bjv_bjGJZ_XªCFZgM�^'bk� ùO�wmnG~M�PJbjA
IJbjA'AD?B^oM=ZYM�bjE_G#[)?T[�bjXUX6OJ^DEucJ?0Z#GJ?Ò[ M�PQ?BE_^D?BC³[�PJbjtuPLADPJE\[�A2M=PJZYM0bjG(?��çZHt�M0Z_^'bzM�PQCF?ÒM�bjt
´2}6i�µ¼´2KÁIJE�?BAsGJEYM ; ^'?YZ_Â�IJE\[�GÁZ_GJI¼[�bjXUX��JGJI�Z)A'E_XjpNM=bUE_G�M�E à eYS eYá'bjGåZYM¨C#E_AoM%ê(AoM=?BOJADS

·]pQCF?Y^'bjtBZ_X¨?o�3O3?Y^'bjC#?BG=M�AFbUGQIJbUtYZYM�?¸´2}6i�µ�´ªK bjAÁZ_Aå^DE ; pJA�M~Z_AÁtBpJ^D^'?YG�M=X < ?BC#OJXjE < ?BI
C#?�M=PJE¦IQA�ADpJtuPLZHA º ?BGQ?B^'ZHXUbjòB?YILi�bjGJbjCFZHXWµ¼?YA'bjIJpJZ_X6Z_GJI~RTbj{ º KQr y RTS

e
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r&PJ?Y^'?FZ_^'?ÁAD?�c�?Y^'Z_XªZ_OJOQ^'E_Z_tuPQ?BA&M�E¸A'E_Xzc3bUGQv(XjbUGQ?BZ_^`A < A�M�?BC#ADSLr&PJ?FA'bjC#OJXU?YAoM�E_q6M=PJ?BAD?

bjAªM�PQE_A'?åtYZYM�?Yv_E_^DbUòY?BI�Z_A¼IJbU^D?BtÒM#C#?�M�PQE¦IJADS�>@bj^'?Yt�MÁC#?ÒM�PJE�IJA)ADE_XdcJ? à eYS eYá�bUGLZ_G�?o�3Z_tÒM
G�pJC ; ?B^]E_qlAoM=?BOJADS�r&PJ?YA'?åC#?ÒM�PJE�IJAw[]E_^'Âå[]?BXjX-q�E_^�IJ?YGJA'?åA < AoM�?YC#A@E_qlC#E¦IQ?B^'ZgM�?�ADbUòY?

E_^ªXUZH^'v_?�A < AoM=?BC#A-M�PQZYM)PQZucJ?)OJ^D?BIJbjt�M=Z ; Xj?)OJZYMDM�?B^DGJA'S&KQE_C#?]E_q¦M=PJ?]OQ^'E ; Xj?BC#ATbjGJtYpJ^'^D?BI

[�bzM�PFM=PJ?BAD?0C#?ÒM�PJE�IJA�Z_^'?`XjZ_^'v_?`A�M�E_^DZ_v_?`tBE_A�M�V�ê é q�E_^%êTv~êøC#ZYM=^'bjtB?YA'V6Z_GJI~pJGJGJ?YtB?YAoÑ
A'ZH^ < tBE_C#OJp M�ZYM=bUE_GQA]q�E_^�XjZ_^'v_?�A'OQZ_^'AD?�C#ZYM�^DbUtY?BADS�>@bj^'?Yt�M�C#?�M�PQE¦IJA¼A'pJtuPLZ_A º Z_pJADA'bjZ_G

?BXjbjCFbjGJZYM=bUEHG(E_q M=?BG~XUEHA'?`A'OJZH^'A'bzM < Z_q M=?B^�^'?YXUZYM=bdcJ?BX < q�?�[ AoM�?YOJA'S

i�pJtuP�[]E_^DÂ~PQZ_A ; ?B?YG�IJE_GJ?0E_GLIQbU^D?Bt�MÁCF?ÒM�PJE�IJA¼q�E_^¼ADOJZ_^DA'?�XjbjGJ?BZ_^¼A < AoM=?BC#A ô h_õUS

i�bjGJbjCFbjòBbjGJv��QXUXWbjA¼ZFOJ^DbUC#Z_^ < tBE_GJtY?B^DGJS)r&PJbjA2[]E_^DÂ~PQZ_A�bUGJtY^'?YZ_A'?YIÐM�PJ?�A'bjòB?0E_q|OJ^'E ; Ñ

Xj?BC#AlM�E)[�PJbjtuP(IJbj^'?Yt�M0C#?�M=PJE¦IQA&tBZ_G ; ?�ADpJtBtY?BADA'q�pJXjX < Z_OQOJXUbj?BIQS�k!E_^¨XUZ_^Dv_?B^&OQ^'E ; Xj?BC#ADV

AoM=E_^'ZHv_?`tBE_GJA�M�^DZ_bUG=M=A¼E_q M=?BG¸IJbjt�M=ZYM�?TM�PQ?�pQA'?�E_qsbzM�?Y^'ZYM=bdcJ?0C#?ÒM�PJE�IJA'S

mnG(M=PJ?�tYZ_A'?ÐE_qTA'OQZ_^'AD?�A < A�M�?BC#ADV�EHq M�?BGäZLtYXUZ_ADAåE_qTbzM�?Y^'ZYM=bdcJ?�M=?BtuPJGJbj��pJ?BA#Â�GJE\[�G

Z_A0A'OJXjbdMDM�bjGJv�C#?�M=PJE�IJA�[]E_^'Â�[]?BXjXUS,mnG�Z(A'OJXjbdMDM�bjGJv�C#?�M=PJE�IJVs[]?�M�ZHÂH?�ù²úxw y{z�[
[�PJ?Y^'?Kw bjA`?BZ_ADbUX < bjG=c�?B^�M�b ; Xj? ô eYõjV ô ð_õjV ô ð_ð_õjS�¶`GJ?ÁOJ^DE ; Xj?BC ?YGJtBE_pQG�M=?B^D?BI~[�PQ?BG,pJA'bjGJv

A'OQXUbzM'M=bUGJv�C#?�M=PJE�IJAÁbUA]M=PJZYM¸OQZ_^'Z_C#?ÒM�?B^DA#C�pJA�M ; ?�AD?�M~tBZH^'?Bq�pQXUX < M=E,E ; M�Z_bjG E_ONM=bUC#Z_X

O:?B^'q�EH^'C#Z_GJtY?p|&AoM=bUXjX2tBE_G=cJ?B^'vH?BGJtY?�CFZ <�; ?ÐADXUE\[�S�KJXjEu[ tBE_G=c�?Y^'v_?YGJtB?�bjA�CFZHv_GJbj�J?BI�bjq
à egS eYásbUA-GJE_GNÑ\A < C#CF?ÒM�^DbUt�Z_GJIÁbjAlGJEgM�O3EHA'bzM�bzc�?&IJ?Y�JGJbzM�?BS¨KJOJXjbdMDM�bjGJv`CF?ÒM�PJE�IJAlZHGJIÁIJbj^'?BtÒM

C#?�M=PJE¦IQA�ZH^'?`tBE_C#C#E_GJX < pJAD?BILZHA&OJ^'?YtBE_GJIQbdM=bUE_GQ?B^'A¼q�E_^&OJ^DENÏ�?BtÒM�bjE_G(C#?ÒM�PJE�IJA'S

ð
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�2^'ENÏ�?Yt�M=bUE_G
C#?�M=PJE¦IQAFZH^'?�Z�O3EHOJpJXjZ_^åtBXjZ_ADAÐE_qlM=?BtuPJGJbj��pJ?BAÐtBpJ^D^'?YG�M=X < pQA'?BI�M�E�ADE_XdcJ?

bjGJIJ?B�QGJbdM=?#GJE_GNÑ\A < C#CF?ÒM�^DbUtFA < AoM=?BC#A'S y OJ^DENÏ�?BtÒM�bjE_G,CF?ÒM�PJE�I��JGJIJA`Z_G�Z_OQOJ^'Ed�3bUC#ZYM=?
A'EHXUpNM=bUEHGJVi~�{���$�OyZ� M�E à eYS eYá¼[�bzM�PD�$��y�� ZHG Z;�#GJ?�A'OQZ_tB?YS
r&PQbUAÁZ;�#GJ?�A'OJZ_tY?
tBZHG ; ?0IJ?YA'tY^'b ; ?YI�Z_A%M�PJ?�M�^'ZHGJA'XjZYM�bjE_G~E_q3M=PJ?�â IJbUC#?YGJA'bjE_GJZ_X|A'p ; A'OJZHtB?åE_q:æ¸è�V��]��[
;=< M�PJ?TcJ?Bt�M=E_^��$��S¼r|EÐbjGJADpJ^'?&M�PJ?�pJGJbj��pJ?BGQ?BA'A]E_qP~��[¦M=PJ?`�-?�M=^'E\c�Ñ º Z_Xj?B^'Â�bjGLtYE_GJIJbzM�bjE_G
C�pQAoM ; ?#Z_OJOQXUbj?BIJS(r&PJ?F�-?�M=^'E\c�Ñ º Z_Xj?B^'Â�bjGïtYE_GJIJbzM�bjE_GJA�^'?Y��pQbU^D?�â tYE_GJA�M�^'ZHbUG=M�A&M�E ; ?

bjCFO:E_AD?BI#E_G à eYS egá'S¨r < OJbjtBZ_XjX < M�PJbjAlbjAlIJE_GJ? ;�< ^'?Y��pQbU^DbUGJv¨M=PJ?T^D?BA'bjIJpJZHXUV m ú � ë�ù�~��[�M=E
; ?TE_^oM=PJE_v_EHGJZ_X�M�ETâ XUbjGJ?YZ_^'X < bjGJIJ?YO3?YGJIJ?BG=M2c�?Yt�M=E_^'ADS&r&PJ?BAD?-c�?BtÒM�E_^DA2q�E_^'C�Z@A'p ; A'OJZHtB?

E_q!æ¸è0[�PJbjtuPF[�bjXUX ; ?`^'?Yq�?B^lM�E#Z_A��>�

�2^'ENÏ�?Yt�M=bUE_G C#?�M=PJE�IJAåq�Z_XjXwbjG=M�E�Mn[]E�tBZYM=?Bv_EH^'bj?BA'V�E_^�M�PJEHv_E_GJZ_X2Z_GQI E ; XjbU��pJ?YS
k!E_^

; EYM�P
tBZYM=?Bv_EH^'bj?BAK��bUA)M�PQ?(ADOJZ_tB? ; ?BbjGJväOQ^'ENÏ�?Yt�M�?YIøE_GQS mnG
E_^oM=PJE_v_EHGJZ_XTOJ^DENÏ�?BtÒM�bjE_G

C#?�M=PJE¦IQA%M=PJ?@A'OQZ_tB?7�¨V�EH^oM�PQE_v_E_GJZHX�M�E)M=PJ?`^'?BADbUIQpJZ_X m ú � ëøù]~�|V�bUAlM=Z_ÂH?YG#M=E ; ?TM�PQ?
A'ZHCF?0Z_A�� [�PQbUXj?0bjGLE ; XUbj��pJ?�C#?ÒM�PJE�IJAªM=PJ?BAD?�ADOJZ_tB?YA]Z_^D?0IQb��:?B^D?BG=M�S@i�ZHG < C#?�M=PJE�IJA
pJAD?BILq�EH^&A'E_Xzc3bUGJvFA'OQZ_^'AD?0OJ^DE ; Xj?BC#A�q�Z_XUXçbUG=M�E@M�PQ?BA'?�tBZgM�?BvHE_^'bj?BADS

h
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mnG�M�PJ?ÁOJ^D?�c3bjE_pJA�A'?BtÒM�bjE_G�[)?FPJZ\c�?#A'?Y?BG¸M�PJZYMFOQ^'ENÏ�?Yt�M�bjE_G,C#?�M�PQE¦IJA`Z_^D?ÁtBE_GQAoM�^DpJt�M=?BI

;=< tuPJE�E_A'bjGJv�~� q�^DE_C Z_G�â IJbUC#?YGJA'bjE_GJZ_X&ADp ; ADOJZ_tB?G�§Z_GJI bjC#O3E_ADbUGQv¸M=PJ?¸�-?�M=^'E\c�Ñ

º Z_XU?Y^'Â�bjG tBE_GJIQbdM=bUE_G � ë®ù�~�����wS y ã`^ < XjE\c ADp ; A'OQZ_tB?�C#?�M=PJE�I�bUA�Z�C#?�M�PQE¦I�q�EH^

[�PJbjtuPFM=PJ?`A'p ; ADOJZ_tY?�� ú{���ñbjA�tuPJE_AD?BGFM=E ; ?¨M�PQ?�ã`^ < XjE\c,A'p ; A'OJZ_tY?

��� à ù�[ m �=á2úZ�Y����ê à�m �2[Bù m ��[Bù é m �2[p�����p[Bù � ý�þ m ��á à eYSUðHá

[�PJ?Y^'? m � ú � ë ù��$��[�bdM=P��$��A'E_C#?�bjGJbdM=bUZHX]v_pJ?YA'A�q�E_^�Z�A'E_XjpNM=bUE_G�M=E à eYS eYá'S y G

Z_OJOQ^'Ed�3bUC#ZYM=?�A'E_XjpNM=bUE_Gf���ûtYZ_G ; ?Lv_?YGJ?B^DZYM�?YI q�^'EHC ZäXUbjGJ?YZ_^�tYE_C ; bjGJZYM=bUEHG E_q¨M�PQ?

ã`^ < XjEucLc�?BtÒM�E_^DA`A'pJtuP¸M�PJZYMi����ú��$�
y��n� ý�þ à ù¼á m �)[�PJ?B^D?��Q� ý�þ bjA@Z~O:E_X < GJE_C#bUZHXlE_q
IJ?Yv_^'?Y?�â ë�eYS

qsrW� �����#"%�(
�+��'$&�'�(
��#�21

÷ø?2[�bjXUX!GJE\[�M=pJ^'GÐE_pJ^2ZYM'M=?BG=M�bjE_G`M�E&M�PJ?¼A'p ; Ï�?Yt�M)E_qçOJ^D?BtYE_GJIJbzM�bjE_GJ?Y^'A'S�¶`q M�?YG�tYE_G=c�?B^�Ñ

v_?YGJtB?`bjA&?o��M�^D?BC#?BX < A'XjE\[ñ[�bzM�P¸ã`^ < XjEuc�OJ^'E Ï�?Bt�M=bUEHG(C#?�M=PJE�IJA'Sl÷�PJ?YG~tYE_G=c�?Y^'v_?YGJtB?�E_q

Z#ã`^ < XUE\c,C#?�M=PJE�I(bjA�A'XjEu[ E_^l[)EH^'A'?YV6AoM�ZHv_GJZYM=?BA'VWOQ^'?BtYE_GJIJbzM�bjE_GJbjGJvÐbUA�PJ?YXUOJq�pQXUS

y OJ^'?YtBE_GJIQbdM=bUE_GQ?B^ªM=^'Z_GQA'q�E_^DCFA%M�PQ?0E_^DbUvHbUGJZHXWA < AoM=?BC�M�EFE_GJ?&M�PJZYM�bjA¼C#E_^D?0?YZ_A'bjX <

A'EHXdcJ?BI�pJADbUGQvLA'EHCF?Ðã`^ < XUE\c
ADp ; A'OQZ_tB?�C#?ÒM�PJE�IJSL}6?Yq M�E_^`^DbUv_P=M�OJ^'?YtBE_GQIJbdM=bUEHGJ?B^DA�Z_^D?

C#E_AoM�tBE_C#C#E_G�Z_XzM�PJEHpJv_P ADE_C#?�M�bjC#?BA�Z�tYE_C ; bUGJZgM�bjE_G E_q ; EgM�P C#Z < ; ?LIQ?BA'bj^'Z ; XU?YS

ó



r|Z_Â�bUGJv#ZÁA < A�M�?YC A'pJtuP~Z_A à egS eYá|[)?@tYZ_G¸OJ^'?@E_^&O:E_A�M`C�pJXzM�bjOJX <�;=< ZÁC#ZYM�^Dbj��w A'pJtuP

M�PQZYM

w ý�þ ù���ú{w ý�þ � à eYSUhHá

E_^

ùOw ý�þ�� ú � à eYSUóHá

[�PJ?Y^'?

��úZw ý�þ�� �

y ADbUC#OJXj?@OJ^'?YtBE_GQIJbdM=bUEHGJ?B^&bjA-M�PJ?]½¾Z_tBE ; bçi�?ÒM�PJE�IJS�mnG�M�PJbjATtYZ_A'?¨M=PJ?)C#ZYM�^Dbj��ù bjA
A'OQXUbzM0A'E@M�PJZYM

ù ú®ë0üRy¡ �ë¡¢��

¶`pJ^�A < AoM=?BC M=PJ?BG ; ?YtBE_C#?YA

ù��Lú à ë�üGy£ �ë£¢`áW��ú �

v_bzc3bUGJv

 ]��¤�¥ þ ú à ü¦y¡¢@á���¤
y �
��¤�¥ þ ú   ý�þ à üRy¡¢@áW��¤�y£  ý�þ � � à eYSUxHá

mnq:[]?`XU?ÒM�w®ý�þªúZ �ý�þ�V§z ú à üGy£¢`á�Z_GQIGV�ú{w ý�þ � M�PJ?YG à eYSUxHá ; ?BtBEHCF?YA

��¤�¥ þ ú{w ý�þ zK��¤>y£V¨� à eYS�)Há

x



{&Xj?BZ_^DX < ù�ú{w ëBz�A'E

w ý�þ z ú w ý�þÃà w ë�ù¼á

ú ©]ëBw ý�þ ù�� à eYS�*Há

mnGJAD?B^oM=bUGQv à egS�*_á&bjG=M�E à eYS�)_á-[]?`v_?�M

�Lú à ©¼ëBw ý�þ ù¼áW��y£V¨� à eYS�(Há

KJE_Xzc3bUGQvÐq�E_^�V�[]?0PQZucJ?

ô ©]ë à ©]ëBw ý�þ ù�á'õj� ú V
w ý�þ ù�� ú w ý�þ � �

y GQEYM�PJ?Y^¼ZHOJOJ^'EHZ_tuPFM=EÐOJ^D?BtYE_GJIJbzM�bjE_GJbjGJv�bjA2M=EÐIQE�Z_G~bUGQtBE_C#OJXj?�M=?åü�¢�q�Z_t�M=E_^'bjòBZYÑ

M�bjE_G E_q%M�PQ?�A'OJZ_^DA'?�C#ZYM=^'bk� ùO�wr&PJ?�bUIQ?BZ�bUA]M=E�q�Z_t�M=E_^Áù bjG=M�E�Z�A'OJZH^'A'?¸XjE\[)?Y^FZHGJI

pJOJO:?B^#OJZH^oM�V¼ü Z_GQI£¢ ^D?BA'O:?BtÒM�bzc�?YX < S r&PJbjAFtYZ_G ; ?¸Z_tYtBE_C#OJXjbUADPJ?BI ;�< AD?�MDM�bjGJv¸Mn[]E

OJZ_^DZ_C#?�M=?B^'V$ª�ZHGJI��$� y A2M�PJ?�ü�¢ q�ZHt�M�EH^'bjòBZYM=bUE_G(bUA ; ?YbUGQv�O3?Y^'q�E_^DC#?BIFM=PJ?�ZHXUv_EH^'bzM�PJC

[�bjXUXJ[]Z_G=M¼M=EÐ�JXjX ; EYM�P(ü Z_GJIR¢ tBE_C#OJXj?�M=?BX < S)r&PQ?�c¦Z_XjpJ?`E_q«ª�[�bjXUX ; ?0AD?�M�A'pJtuP#M�PJZgM
?BXj?BC#?YG�M=A¬U®­®¯°[ � ­®¯]±²ª�Z_^'?#AD?�M�M�E~òB?B^DE_SLr&PQ?ÐAD?BtBEHGJI�OJZ_^DZ_C#?�M=?B^��ïbjA0AD?�MÐA'pQtuP(M�PJZgM
ZYMåCFEHAoM.��?BXj?BC#?BG=M�A@ZH^'?�EHG�Z_G < ^DE\[²E_q2ü�E_^.¢�IJpJ^DbUGQv0M�PJ?�q�Z_t�M=E_^'bjòBZYM=bUEHG�OJ^'E�tB?YA'ADS

r&PJbjAwbjA2tBZ_XjXj?BIFmnGJtBE_C#OJXj?�M=?¼}6a¼> r&PJ^D?BADPJE_XjI à º }6a]r&á%OJ^D?BtBEHGJIJbzM�bjE_GJbjGJv_S&r&PJ?Y^'?�?o�3bUA�M
C#Z_G < c¦Z_^DbUZHG�M=A¨E_G�M�PJ? º }6a]r�OQ^'?BtYE_GJIJbzM�bjE_GJ?Y^s[�PJbjtuP�Z_IJZ_O M@IJb��3?Y^'?YG�M@AoM�^DZYM�?Yv_bj?BA¨q�EH^
OJbzc�EYM=bUGQvÐZ_GQI(?YAoM�Z ; XUbjA'PQbUGJvÐIJ^'EHOJOJbjGJvÐtY^'bzM�?Y^'bjZ_S

)



r&PJ? º }6a]r ZHXUv_EH^'bzM�PJC§[�bjXUX�q�Z_bjX�bUq@IJpQ^'bjGJv�q�Z_tÒM�E_^DbUòYZYM�bjE_GøZäòB?Y^'E�OJbzc�EgM�bjA�?BG Ñ

tBEHpJG=M�?B^D?BIJV&pQGJIJ?B^DîJE\[ E_^0E\cJ?B^'îQEu[ E�tBtYpJ^'A ; ?YtBZ_pJAD?�E_q¨?o�3O3EHGJ?BG=M�bjZ_Xwv_^'E\[&M�PïE_qsM�PQ?
?BXj?BC#?YG�M=AÁE_qsM=PJ?�q�Z_tÒM�E_^DA'VTEH^�M=PJ?�ü®Z_GJI¨³_E_^]¢ C#ZYM=^'bjtB?BA�[�PJbjtuP
ZH^'?FtBZ_XjtBpJXjZYM=?BI Z_^D?

pJGJA�M�Z ; XU?YSåi�Z_G < EHq3M�PJ?�Z ; E\cJ?åOJ^'E ; XU?YC#A)tBZ_G ; ?�Z\cJE_bUIQ?BI�bUq%ZHXUX|IJbjZ_v_E_GJZHXs?YXU?YCF?YG=M�A

Z_^D?¼GJEHGJòB?Y^'E_STr&PQbUAwtBZ_G ; ?�Z_tBtYE_C#OJXjbUADPJ?BI ;=< O:?B^'q�EH^'C#bUGQv�OJbzc�EYM=A¨ZYM¼?YZ_tuP�AoM=?BOÐE_q¦M�PQ?

q�Z_tÒM�E_^DbUòYZYM�bjE_GJV6bjqlGJ?BtY?BADA'Z_^ < S�mnGQtBE_C#OJXj?�M=?å}6a]> r&PQ^'?BADPJE_XjI�[�bdM=P��2bdcJEYM�bjGJv à mn}6a]r&�2á

Z_IJEHONM�A�Z#O3?Y^'C0pNM�ZYM=bUEHGLAoM=^'ZYM=?Bv < [�PJbUtuP(C#EucJ?BA2M�PJ?`XjZ_^'v_?YAoM0?BXj?BC#?YG�M�E_G m ^Y´�­3M�E@M�PQ?
Z_tÒM�bzc�?�O:E_A'bzM�bjE_GJS,¶TM�PJ?Y^�E_O M�bjE_GJA�C#Z <ø; ?F?BC#OJXjE < ?BI�[�PJbjtuP E_GJX < Z_XUXjE\[ O3?Y^'C0pNM�bjGJv

GJE_GQIJbUZHv_E_GJZ_XW?YXU?YC#?BG=M�A¼bUq�\_^eU¶µ�·¸�2­®¯e·b¹º·¸�2­®­d·¸� y q M=?B^�O:?B^'C0pNM�ZgM�bjE_GJA'V|?BXj?BC#?YG�M=A)Z_^D?�IQbUA�Ñ
tBZH^'IJ?YI(E_^�ÂN?BONM0pJADbUGJv`M�PJ?`ADZ_C#?�tY^'bzM�?Y^'bjZÐZ_A º }6a]r&S

y c¦Z_^'bjZ_G=M�E_q_M=PJ?&v_?BGQ?B^'ZHX º }6a¼r
IQ^'E_OJOQbUGJv`tY^'bzM�?B^DbUZ`E_q º }6a]r à ��[Qª�á%bjAçM�PJ?¨i�E¦I Ñ
bj�J?BI�mnGQtBE_C#OJXj?�M=?�}6a]> à i�mn}6a]á�OQ^'?BtYE_GJIJbzM�bjE_GJ?Y^'S�mnGJA�M�?BZHI E_qTA'bjC#OJX < IQ^'E_OJOQbUGJvL?BXzÑ

?BC#?YG�M=A ; ?BtYZ_pJAD?`M=PJ? < ZH^'?ÁA'C#Z_XjXj?B^&M�PJZ_Gcª¶[lIJbUZHv_E_GJZ_X-tBE_C#O:?BGJADZYM�bjE_G,bUA`pJAD?BIJS¸r&PJbjA
bjG�cJE_Xzc�?BA%ADp ; M=^'Z_tÒM�bjGJvwM�PQ?wADpJC�E_qJZ_XjX�?BXj?BC#?BG=M�A:M�E ; ?ªIJ^'E_OQO3?YIåq�^'E_C
M�PJ?wIJbUZHv_E_GJZ_X�?YXU?ÒÑ

C#?BG=M�ZYM�A�M�?YO¼»¨�¦mnG]M�PQbUA%tYZ_A'?&Z_XjXQ?YXU?YC#?BG=M�A2C#Z_ÂH?&Z@tYE_G=M�^Db ; p M�bjE_G)M�E¨M�PQ?Tq�Z_t�M=E_^'bjòBZgM�bjE_G
ô eYx_õjS

r&PJ?ªA'pJtYtB?YA'A%E_q¦ã�^ < XUE\cFC#?�M=PJE¦IQA-PJbjGJv_?YAsE_G�M�PJ?ªtuPJE_bjtB?wE_qQvHE¦E�I`OJ^'?YtBE_GJIQbdM=bUE_GQ?B^'ADS

¶`q M�?YG
tYE_G=c�?Y^'v_?YGJtB?(^'?B��pJbj^'?YA�q�?Ò[)?Y^FbzM�?Y^'ZYM=bUEHGJA#bUq%M�PJ?¸OJ^D?BtYE_GJIJbzM�bjE_GJ?Y^FZHXUXjE\[�AÐC#E_^D?

�JXjXUS¨mnG�C#Z_G < tBZ_AD?BAªtB^'?YZYM�bzc�?¼tuPJE_bjtB?YATPJZ\c�?%M�E ; ?�C#Z_IJ?%M�E�A'pJbzM]OJZ_^oM=bUtYpJXjZ_^wOQ^'E ; Xj?BC#ADS

k!E_^åM�PJbjA~^'?BZHA'E_G C#Z_G < A�M�bjXUX�tuPJE�E_A'?¸M�E
pJA'?äIJbU^D?BtÒM�C#?�M=PJE�IJAF[�PJ?YGJ?�cJ?B^�O:E_A'ADb ; XU?YS

*



k!E_^oM=pJGJZYM=?BX < VJ´2}6i�µ�´2KFZHGJI º iLµ¼´2KÁZ_^D?TXU?YA'A%IJ?YO3?YGJIJ?YG�M�EHGÁv_E¦E�IåOJ^D?BtYE_GJIJbzM�bjE_GJbjGJv

M�PQZ_G(ZH^'?@ã`^ < XjEuc,C#?ÒM�PJE�IJAl[�bdM=P(ADPJE_^�M�M=?B^DC ^'?YtBpJ^D^'?BGQtB?BADS

qsrn½ ¾ �(
� s��¿(��$s� À �2��+��'�#
å$ Á ¾ À Â

y A'PJEH^oM�M�?B^DC�^'?YtBtBpQ^'?BGQtB?�C#?ÒM�PJE�Iï^D?�M�ZHbUGJA�Z~A'C#Z_XjXªG�pJC ; ?Y^0EHq|c�?Yt�M=E_^'A0Z_q M�?Y^�?YZ_tuP

OJ^DENÏ�?BtÒM�bjE_G AoM=?BOJS�¶`GJ?�E_qsM�PQ?BA'?�C#?ÒM�PJE�IJAåbjAå{&E_GNÏ�pQv_ZYM�? º ^DZ_IJbj?BG=M à { º áDSw{ º bUA0Z

OJ^DENÏ�?BtÒM�bjE_GïC#?�M=PJE�Iäq�E_^`ADE_Xdc3bjGJv à eYS eYá¨[�PJ?BGïù�bUA�A < C#C#?�M�^DbUtÐO3EHA'bzM�bzc�?�IQ?B�JGJbzM�? ô f_õUV
ô )_õUS&r&PQbUA�C#?�M�PQE¦I~�JGJIJA]~�(M=PJZYM�C#bjGJbUC#bjòB?YA

V à �6á%ú e
ð ��ÃWù���ë � Ã¶�

[�PJbjtuPÁA'p ; A'?B��pJ?YG=M�X < bUA!M�PJ? ; ?YAoMTA'E_XjpNM�bjE_G¼M=E à eYS egá'Sª¶�GQ?¨C�pQAoM&vH?BGJ?Y^'ZYM=? y Ñ\tBE_G Ï�pJv_ZYM=?

c�?Yt�M=E_^'A)[�PJbjtuP�PQZucJ?åM�PJ?¸OJ^DE_O3?Y^oM < M�PJZYMs� Ã­ ù���¯�ú§ö,q�EH^OXFú ep[Bðb[��p���Ä[�ê®Z_GJI�Å ú
ep[Bð;[������_[Dê XOÆú£Å���r&PJ?�GJ?�[ Z_OJOJ^DEd�çbjC#ZYM�?�bjA

��¯n¥ þ ú Ç þ � þ y¡�p���ey£Ç«¯È��¯d¥ þ
ú ��¯�y¡Ç�¯È�b¯

r&PJ?�^'?YA'bjIJpJZ_XWZ_ADA'E�tBbjZYM�?YIF[�bzM�PÁM�PJ?`GJ?Ò[�Z_OQOJ^'Ed�3bUC#ZYM=?BV���¯d¥ þ bjA

m ¯d¥ þ ú m ¯-ëBÇ�¯gù���¯_�

KJbjGJtB? m ¯>� m ¯d¥ þ [
Ç«¯Tú à�m ¯°[ m ¯gá

à ù��b¯Ä[ m ¯ á �

(



r|Z ; Xj?�eYS e ¹ @ Ö!Ù�I Ô"! ÜQÌ=ÎDJL×ÃÜ Ý Ë�Î�Ù�Ì¼/�Î�Ì=Õ|Ö Ý 6 @ J 9

eYS4	"É�ÊpËeÉWÌw{&E_C#OJpNM=? m �¼ú � ë�ù��$�2[ �b��ú m �2�
ð_S4��ÉWÍnËÄÊbÉ�Í�Ì2k:EH^ÎÅÁúñöb[_ep[������ pJG=M�bjX6tBE_G=cJ?B^'vH?BGJtY?�IJE ¹
h_S Ç�¯¨ú Ï¸ÐÒÑ�Ó ÐÈÑÈÔÏ¸Õ ÖdÑoÓ ÐÈÑÈÔ �ó_S ��¯n¥ þ ú£��¯�y¡Ç�¯È��¯°�
x_S m ¯d¥ þ ú m ¯sëBÇ«¯ ù��b¯Ä�
)_S ×�¯wúØÏjÐÈÑÚÙbÛÒÓ ÐÒÑNÙ;Û�ÔÏ¸ÐÒÑQÓ ÐÒÑ�Ô �
*_S �b¯d¥ þ ú m ¯n¥ þ yf×�¯È��¯°�
(_S
´2GJIJIJE

r|Z_Â�bUGJv@M�PQ?�GQ?�[ tYE_GNÏ�pJv_ZgM�?@IJbj^'?Yt�M�bjE_GK��¯d¥ þ ú m ¯n¥ þ yf×�¯È��¯_[çbdM0tYZ_G ; ?@A'PQEu[�G#M�PJZgM

×�¯ ú àÜm ¯d¥ þ [=ù��b¯gáà �b¯Ä[=ù���¯uá
ú àÜm ¯d¥ þ [ m ¯n¥ þ áàÜm ¯°[ m ¯ á �

r&PJ?�Z ; EucJ?`^'?BXjZYM=bUE_GQA'PJbjOJA�Z_^'?`Z_ADA'?BC ; Xj?BI�bjG¸rsZ ; XU?�eYS eYS

qsrnÝ Þ �'5 ¾ �(
� s��À ��$s� À �2��+��'�Á
Á$ ��ß¡à Þ ������á%�#+

y GQEYM�PJ?Y^¨ADPJE_^oMªM�?Y^'C ^'?YtBpJ^D^'?YGJtB?@C#?�M=PJE�I�q�E_^ªA'E_Xzc3bUGQv à eYS eYáªbUAwRTbj{ º KJr y R ô eÄ(HõUV ô egx_õUS
RTbj{ º KQr y R tuPJE�E_AD?BA

meâ¯ ú£ãä¯ à ù¼ádå ¯ à ù¼á m ���

r&PJ?FO3EHX < GJE_C#bjZ_Xæãä¯ à ù�á0PJZHA0Z¦ç_A'C#E�EYM�PQbUGJvaç(E_^`A�M�Z ; bjXjbUòYbUGJvL?p�:?Bt�M�E_G¸M�PJ?FOJ^'E�tB?YA'ADS
r&PJ?�O:E_X < GQE_C#bUZ_XOå¨¯�bjA�M�PJ?�^D?BADbUIJpQZ_X]O:E_X < GQE_C#bUZ_X2[�PJbjXU?èãÎ¯(bjA�Z�GJ?Ò[ O:E_X < GQE_C#bUZ_X

f
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eYS4	"É�ÊpËeÉWÌw{&E_C#OJpNM=? m �¼ú � ë�ù��$��| m¶é� Z_^ ; bzM�^DZ_^ < |
ð_Sê�b��ú m �
h_S4��ÉWÍnËÄÊbÉ�Í�Ì2k:EH^ÎÅÁúñöb[_ep[������ pJG=M�bjX6tBE_G=cJ?B^'vH?BGJtY?�IJE ¹
ó_S Ç�¯¨ú Ï¸ÐÒÑ�Ó ÐÈë ìdÔÏ¸Õ ÖdÑoÓ Ð ë ìnÔ �x_S �°¯¨ú m ¯lëBÇ�¯ ù���¯_�
)_S í�¯¨ú ÏjÕ¨îÈÑoÓ îÈÑ�ÔÏ¸Õ î�ÑoÓ Õ¨î�ÑÒÔ �*_S ��¯n¥ þ ú£��¯�y¡Ç�¯È��¯�yïí�¯_�°¯°�
(_S m ¯d¥ þ ú��°¯-ëTí�¯ ùO�°¯_�
f_S ×�¯wú ÏjÐÈÑÚÙbÛÒÓ Ð ë ì ÔÏjÐÈÑoÓ Ð ë ì Ô v£ðeÑñ Ñ �eYö_S �b¯d¥ þ ú m ¯n¥ þ yf×�¯ à ��¯sëTí�¯ ù���¯gán�
e_eYSN´2GJIJIJE

IJ?YA'bjv_GJ?BIFM�EKç_A'C#E�EYM�P¶ç`M�PJ?�tBEHG�cJ?B^Dv_?BGJtY? ; ?BPJZ\c3bUEH^¼E_q:M�PJ?�C#?�M�PQE¦IJS]r&PJ?0ZHXUv_EH^'bzM�PJC
bjA�IQ?BA'tY^'b ; ?YILbjG(r|Z ; Xj?�eYSUðHS

r&PJ?åR¨bU{ º KJr y R®Z_Xjv_E_^DbdM=PJCûE_GJX < GJ?Y?BIJA@A�M�E_^DZ_v_?0q�E_^ªM=PJ?�cJ?Bt�M=E_^'Ai�2[Q�"[ m Z_GQI��
ZYMF?YZ_tuPïA�M�?BOQS(mnG�M�?Y^'C#A`E_q¨E_O:?B^DZYM�bjE_GJADV2RTbU{ º KJr y R�O3?Y^'q�E_^DC#A&Mn[]ELC#ZYM=^'bk��c�?Yt�M=E_^
C�pQXdM=bUOJXjbj?BA'Vªq�E_pJ^]bUGJGQ?B^@OJ^DE¦IJpQt�M�A@ZHGJI�eYxBê�îJEHOJA@bUG�cJ?Bt�M=E_^@pJO:IJZYM=?BA'SÐk!E_^)OJ^DE ; Xj?BC#A

bjG�[�PQbUtuP�M�PJ?#G�pJC ; ?Y^�EHqªC#ZYM=^'bk��c�?Yt�M=E_^`C�pJXzM�bjOJXjbU?YA0bjA@XUE\[ E_^@AoM=E_^'ZHv_?ÁtBE_A�MFq�E_^¨M�PQ?

ã`^ < XjEuc ; Z_A'bjA%c�?BtÒM�E_^DA¼bjA�?o�3tB?YA'ADbdcJ?BVlC#?�M=PJE�IJA�A'pJtuP(Z_A�RTbU{ º KJr y RÇZ_^'?`IJ?YA'bj^'Z ; XU?YS

eYö
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k!pJXjXQ¶`^oM=PJE_v_E_GQZ_XUbjòBZgM�bjE_GÁi�?�M=PJE�I à k6¶�iLá ô egx_õUV�bjA%Z_GÁE_^�M�PJEHv_E_GJZ_X�OJ^DENÏ�?BtÒM�bjE_GÐC#?ÒM�PJE�I

[�PJbjtuPïpJAD?BATM�PQ? y ^'GJEHXUIJb-i�?�M=PJE¦I�M�E�q�EH^'C§ZHG,EH^oM�PQE_GJE_^DCFZHX ; Z_ADbUA`q�E_^@ã`^ < XjE\c A'p ; Ñ

A'OQZ_tB?¬�����6rsZ_Â�bjGJv0M=PJ?¼êôv(â CFZgM�^'bk�Tõ �Çú÷öpø þ [Qø é [��p���p[Qøa��ùb[6tYE_GJADbUIJ?Y^wM�PQ?�M�^DZ_GJA�Ñ
q�E_^DCFZgM�bjE_GTõ Ã� ùOõ0� ú ÿi� [�PJ?Y^'?�ÿi�ú�
æ �Pû;� ��ø þ ú Ð ìü Ð ì üÈý [�PQ?B^'? m �Fú � ëñù��$�
Z_GJIs�$��bUA�A'EHCF?�bjGJbdM=bUZHX�v_pJ?YA'A'S�r|EÐADZYM�bjA'q < M=PJ? º ZHXU?Y^'Â�bUG~tBEHGJIJbzM�bjE_GJVJ[)?`C0pJAoM�PJZ\c�?

� ë ù���� � �Î�
� ë�ù à �$��y¡õ0�Îþçáÿ� �d�$�=êäöbõ0��ù

[�PJ?Y^'?�þ�bjA¼Z_GÁâ c�?BtÒM�E_^DS�r&PJ?B^D?Bq�E_^D?BV

õ.Ã� àÜm �ªë�ùOõ0��þ3álú öb�

mnqç[]?¼M�Z_ÂN?O×�úx� m �0� é V:M�PQ?BGêõ Ã� m ��ú÷õ Ã� à ×§ø þ á&ú à × l þ ád� y A]Z�^'?YA'pJXzM�V!M�PJ?åZHOJOJ^'Ed�3bzÑ
C#ZYM�?`ADE_XUp M�bjE_G(pQA'bjGJv`M=PJ?`Z ; EucJ?�â�Ñ\IJbjCF?YGJA'bjE_GJZHXWA'p ; ADOJZ_tY?�bjA�vHbdcJ?BG ;=<

��� ú �$��y¡õ0�äþ à eYSUfHá

þ ú ÿ ý�þ� à × l þ á à eYS eYö_á

m M0tBZ_G ; ?`A'PJE\[�GFM=PJZYM�M�PQ?�?Y^'^DE_^&E_q|k|¶`i tBZ_G ; ?@tBE_C#OJpNM=?BI(Z_A ô eYxHõUV

� � ë�ù��P� é ú����P¥ þ Ó ��· l Ã� þä·¸� à eYS e_eYá

RT?YtBZ_pJAD?ÁE_qçM�PQ?åE_^oM=PJE_v_EHGJZ_XjbUòYZYM�bjE_G�E_qçM=PJ?¼cJ?Bt�M=E_^'A@bjGê�7[�M=PJbUA@C#?ÒM�PJE�I�tBZHG ; ?ÒÑ
tBEHCF?@c�?Y^ < tBEHAoM�X < S(r&PJbjA0Xj?BI¸M�EÁM�PJ?#IJ?Òc�?BXjE_OJC#?YG�M�E_q¨Z~^'?YAoM�ZH^oM�?YIïk6¶`i ZHXUv_EH^'bzM�PJC
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q�E_^¨[�PJbjtuP¸â ±i±®ê bUA`tuPJEHA'?BG ; ?Yq�E_^'?]M=PJ?#OJ^'E�tB?YA'A`bjA ; ?BvHpJGJS�r&PJ?#bjIJ?BZ~bUA¨M=E¸q�E_^'C
Z_G ZHOJOJ^'Ed�3bjCFZgM�?¼���ûq�^'EHC ZäXUbjGJ?YZ_^�tYE_C ; bjGJZYM=bUEHG�E_qwM�PQ?��J^'A�M�â cJ?Bt�M=E_^'A�E_q������
¶`GJ?�tYZ_G�tBE_C#OJp M�?�M�PQ?�^'?BADbUIQpJZ_X)pJADbUGQv à eYS e_eYáDS�mnq�tYE_G=c�?Y^'v_?YGJtB?,bUA�A'ZYM=bUAD�J?BI�M�PQ?BG

AoM=E_OJS ¶TM�PQ?B^o[�bjA'?�^D?BA�M�Z_^�MåM�PJ?�OJ^'E�tB?YA'A][�bzM�PD�$�¸ú �����6À�ZH^'bjZ_G=M�AåE_q&k6¶`i A'pQtuP
ZHA

mnGJtYE_C#OJXU?ÒM�?¸¶`^oM=PJE_v_E_GQZ_XUbjòBZgM�bjE_G i�?�M=PJE�I à mn¶`i�áåZ_GJI >@bj^'?Yt�M¸mnGJtYE_C#OJXj?�M�?¸¶`^oM=PJE_vYÑ

E_GJZHXUbjòBZYM=bUEHG�i�?�M=PJE�I à >@mn¶`i�á�?o�3OJZ_GQI E_G~M=PJ?�bjIJ?BZFM�PJZYM�E_^oM=PJE_v_EHGJZ_XjbUòYbUGJv(Z_v_Z_bjGJA�M
q�?�[]?B^�cJ?Bt�M=E_^'AªbjA ; ?BA�M�S&RTEgM�P#E_q¾M�PJ?YA'?�C#?�M�PQE¦IJAªE_GJX < A�M�E_^D?�»¼±�â ã`^ < XjEuc�c�?BtÒM�E_^DAwZgM

Z_G < OJZ_^�M�bjtBpJXjZ_^TM�bjC#?BVWM�PJ?Y^'?Yq�E_^'?YVw?YZ_tuPäGQ?�[ cJ?Bt�M=E_^�bUA�E_GJX < E_^�M�PJE_vHE_GJZ_XjbUòY?BI,Z_v_Z_bjGJA�M

M�PQ?�OQ^'?�c3bjE_pJA�»ÁcJ?BtÒM�E_^DA'S
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y [�bjIJ?BX < pQA'?BI#Z_GQIÁ^'?BXjbjZ ; Xj?&ã�^ < XUE\c�ADp ; ADOJZ_tB?�C#?�M=PJE�IÁq�E_^-bjGJIJ?Y�JGJbzM�?�GJE_GJA < CFC#?ÒM�^'bjt

A < A�M�?BC#A&bjA º ?BGQ?B^'ZHXUbjòB?YI�i�bUGQbUC#Z_X:µ¼?YA'bjIJpJZ_X à º i�µ�´2KJá ô eYx_õjV ô eYðHõUS º i�µ�´2K�bUAªC#ZYM�P Ñ

?BC#ZYM=bUtYZ_XjX < ?Y��pJbdc¦Z_Xj?BG=M#M�E º ?BGQ?B^'ZHXUbjòB?YI�{&E_G Ï�pJv_ZYM=?�µ¼?YA'bjIJpJZ_X&C#?ÒM�PJE�I à º {&µ¼áåZHGJI
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pJGJA�M�Z ; XU?YS º i�µ¼´2K,tBZ_GQGJEYM ; ^'?YZ_Â�IJE\[�G�pJGJXj?BADA�bzMÐPJZ_A`Z_Xj^'?BZHI < tBEHG�cJ?B^Dv_?BI ô eÄ)_õjS~m M
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r&PJ?ÁOJ^DE¦tY?BIJpQ^'?Áq�E_^ º i�µ�´2K�bUA]Z_A)q�E_XjXUE\[�A ô eYxHõjV ô eÄ)_õjSÁklbj^'AoM][)?ÁtYE_GJAoM=^'pJtÒM à eYSjð_á ;�<
Xj?�M'M=bUGQv7ø þ ú Ð ì��� Ð ì ��� [�PJ?Y^'? m �]ú � ë ù��$��[�bdM=P¼�$��A'E_C#?�bUGJbzM�bjZ_XWADE_XUp M�bjE_G#M=E à eYS eYá'Sl÷ø?
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A'pQCFC#Z_^DbUòY?BI(bUG~rsZ ; XU?�eYSjh_S
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y []?BXjXlÂ�GJE\[�G�q�Z_t�MåbUAªM�PJZYMåZ_AªM=PJ?åADbUòY?ÁE_qçM�PJ?0ã`^ < XUE\c�A'p ; ADOJZ_tY?Áv_^'E\[�A)XjZ_^'vH?B^'V

M�PQ?ÁAoM�EH^'Z_v_?�^'?B��pJbj^'?YC#?BG=M�A�C#Z <�; ?YtBE_C#?Á?��çtY?BADA'bzc�?BS�¶`GJ?�M�?BtuPQGJbU��pJ?FpJAD?BI�M�E�ADO3?Y?BI
tBEHG�cJ?B^Dv_?BGJtY?�bUAl^D?BA�M�Z_^�M�bjGJv¨M�PJ?wOJ^'E�tB?YA'A%Z_q M=?B^sZ)tB?Y^oM�ZHbUGÁG�pJC ; ?Y^%E_qHc�?Yt�M�EH^'A%PJZ\c�? ; ?Y?BG

E_^�M�PJE_vHE_GJZ_XjbUòY?BIJSäk!E_^�?��çZHCFOQXU?YV&E_GJ?�tYE_pJXjI E_^oM=PJE_v_E_GQZ_XUbjòB?�»�±�â c�?BtÒM�E_^DAÁZ_v_Z_bjGJA�M

?BZHtuPÐEYM=PJ?B^-ZYM�Z¨M�bjC#?BSTa¼GJq�E_^oM=pJGJZYM=?BX < V_M�PQbUAçM=E¦E@C#Z < Xj?BZ_I)M�E¨cJ?B^ < O3E�E_^-tYE_G=c�?Y^'v_?YGJtB?
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M�PQ?BA'?`tYZ_A'?YA¼E_GQ?@C�pJA�MåPJZ\cJ?�vHE¦E�I�OJ^'?YtBE_GQIJbdM=bUEHGJ?B^DA2M=EFbjC#OJ^'E\cJ?&M=PJ? ; ?YPJZ\c3bUE_^�E_q�M�PQ?

tBE�?p�#tYbU?YG�M�C#ZYM�^Dbj��bUG à eYS eYáDS
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÷�bjXUÂ�bjGJA'E_G0OJ^'?YA'?YG�M=A » ?BA'AD?BG ; ?B^'v
$UAsZ_XUvHE_^'bzM�PJC Z_A6Z_G�E ; XjbU��pJ?2OJ^DENÏ�?BtÒM�bjE_G ô ð!egõ à OJOJSjh;*_fYÑ
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m M�bUA¼tBXj?BZ_^2M�PJZYM�U é � l þ S�r&PQ?��J^DAoMÁtYE_XjpJC#G�E_q%ÿ bUA¼IJ?B�JGQ?BI�A'E`M�PJZgM%� þnþ bjAªM�PQ?
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r|Z ; Xj?�ðHS eYS
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k!E_^|Z]OJ^DZ_t�M=bUtYZ_X¦XjbjGJ?BZ_^sA'E_Xzc�?Y^:[]?s[]Z_G=M&Z_XjX¦C#ZYM=^'bk�`c�?BtÒM�E_^sC�pJXzM�bjOJXjbU?YAçM�E ; ?ªO3?Y^'q�E_^DC#?BI
[�bzM�P)M�PJ?�E_^DbUvHbUGJZHXQC#ZYM�^Dbj��ùO�Qr&PQbUA2Z_XjXUE\[�A�M�PQ?&pJA'?Y^çM�E`pJA'?-M=PJ?Bbj^2E\[�GFA�M�E_^DZ_v_?&ADtuPJ?BC#?
q�E_^%Z`A'OQZ_^'AD?¼C#ZYM=^'bk�¸Z_GJI#^'?Y��pJbU^D?¼GQE�EgM�PJ?Y^ªZHtBtB?YA'AWM�E�ù ;=< M�PJ?�bzM�?Y^'ZYM=bdcJ?¼ADE_XdcJ?B^DS&r&PJ?
Z_Xjv_E_^DbdM=PJC [�bzM�P,bUC#OJXjbUtYbdM�OJbzc�EYM=bUGQv(bjA`OJ^'?YA'?BG=M=?BI�PJ?Y^'?YS(k!E_^¨M=PJ?#A'Z_ÂN?ÐE_qªtBXjZ_^DbdM < V6[]?

OJ^D?BA'?YG=M]Z@C#ZYM=XUZ ; A'tB^DbUO M��JXU?YS¨k!E_^lADbUC#OJXjbjtBbzM < [)?&ZHA'A'pQCF?lM=PJ?TG�pJC ; ?B^�»åE_q�bzM�?Y^'ZYM=bUEHGJA
bjA�vHbdcJ?BGLbjG~Z_INc¦Z_GJtY?BS
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eYS�	"É�ÊpËeÉWÌª{&PJE�E_AD?��$��Z_GJI~tBE_C#OJp M�? m ��ú � ë�ù��$�2[
U þ ú m ��í$· m � à eYá2·¦Z_GQIK×ïú · m � à eYá�·¸�
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� à h ¹ êÎ[¾eYá%ú ö
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hj��onprq(vn�n�Lirq]s�z]{x�nzn�]�n�Lvrmfz]{�|�orz(irq�qL�nk]�rk]v?u]orq]wB�
hxk]vrk]orkLun�nk]yrq��ru/onsrkn�nqLmNplu]vnwj�B�
y�~x�r�
� ~x�r�
yr��~x�r�
p�~xq � qr��vL�r�n�r���~xq � qr��v?�r�hjsrq]wn�r�Lq�ijorzju��n�r�/ork]�r�nq�z/{lqn���

hj{rk]vnwjonprq(�ru]}rk/�run�fqn�nq]�?q]vno�z]{jiB�
�n~r�r� �r�nzL��~xu]irmr��i��]�n�n�?�
{rz]sxk]~n�B��v�� k]{����r�Lzn�n�nu]i?mr��i��]kL�n�n�r���L~rkr���r�LzL�]~ru/i?mr��i��]kn�n�V�]q]vnw�� q]vnw��
�rk]�nvrq/���]�n��~j���

hxm]�ru]�jsrz]�rmjz]{xu�u/vnw�i�u]vnwxu]�n�r� � s?u]vn�r�nz/vrq��n�nwru]o?q(o?z�i�u]vnw
hj{rk]srm]ox�nzn�/�n�nv�z]{xu��
���]����v��]�n�]~ni?�]i����r�?�
ir�nzn�]wj~ji����r�r�
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�norq]�n���]�n�]~no?q]�n���
p��]����v��]�n��~lur�?�]�]�n�r�
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orq]�n�j~�p��/�r�]�n�r� p��]�r�]�L�(~�p������/�n�r� p������]�n�(~�o?q]�n���
p����B��v��]�n��~�p����B��v��]�L��� �����B��v��/�n�n¡]p��/�r�]�n�£�
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hxknm��ns?z]wn�r�nq/wB�
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q]vnw��
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�rk/�nvrq]����¬n�n�r�]~L���
orq/�n�n~n����¬n�n����¬L�n�r�r� ����¬n�L����¬n�n�?�N~���������¬n�n�?�r� ��������¬n�n�r��~�orq]�n���
p���¬n�n����¬L�r�n�N~j����¬n�n����¬n�n�r�?�
p���¬n�n¥B��v���¬n�r�n�1~�yrq]s?znmr��vr�/¬r�]���]�L�r�
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q]vnw��
q]vnw��
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orq(~�y����rk]�nvrq/���]k]�r�L�n�r� y����rk]�Lvrq]���]k/�r�n�n�_~�y��]k]�?�n�r�
y��]k/�r�n��~�orq?�

q]vnw��

}RrW� ���
� ����� "���
�
��#$ �����#�34�+��¸6 
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bjSU?YST´2}|iLµ¼´2K�IQE¦?YAwGJEgMªM=?B^DCFbjGJZYM=?�?o�3?BtYpNM�bjE_G�IJpQ?2M=E�IQbdc3bjA'bjE_G ;=< òB?Y^'E�pJGJXj?BA'AwbdM¼PJZHA
Z_Xj^'?YZ_I < tYE_G=c�?B^Dv_?BIQS
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eYS`{&E_GQA'bjIJ?B^%M�PJ?`q�Z_tÒM�E_^DbUòYZYM�bjE_G¸E_q�M�PJ?`�J^DAoM�»¸tBE_XjpJC#GJA�E_q-ÿ�Z_A

� ¤ ~ÿi¤)ú�">¤

[�PJ?Y^'? � ¤@bjAwq�EH^'C#?BI ;=< M�PJ?�Z_tYtBpJC0pJXUZgM�bjE_G�E_q º bzc�?YGJA¨^DEYM�ZgM�bjE_GJA'SwKJpJOJO:E_AD?ªM�PQ?
�J^DAoM¦» y ^'GJE_XjIJb6c�?BtÒM�E_^DA#tBZ_G ; ?�tBEHGJAoM=^'pJtÒM�?BIQSør&PJbjA][�bUXjX ; ?0M�PQ?�tBZ_AD?�bUqlM�PQ?
?YG�M=^'bj?BA3�0¯n¥ þ Ó ¯ Æú ö;[QÅ�ú�eÄ[Bðb[����p�Ä[�»¨� y A'ADpJC#bUGJv+�0¯n¥ é Ó ¯d¥ þ Æú ö#M�PJ?YG~M=PJ?Ð?YG=M�^ <
m ¯n¥ þ Ó ¯d¥ þ E_qÈ">¯n¥ þ ADZYM�bjA'�J?YA

m ¯d¥ þ Ó ¯n¥ þ ú à � é ¯n¥ þ Ó ¯d¥ þ yN� é ¯n¥ é Ó ¯d¥ þ á ¹Çöb�

r&P�pJA�q�E_^ÎÅÁú ep[������Ä[�»¶[ m ¯ Ó ¯.Æú öb[

�o× l þ ë ~ÿi¤Yþ�� é ú � � ¤ ô × l þ ë ~ÿ7¤Yþ3õÈ� é ú � � ¤_× l þ ë1">¤_þä� é
tYZ_G ; ?�pJGJbj��pJ?BX < ADE_Xzc�?BI�M=PJ?B^D?Bq�E_^D?å´2}6i�µ¼´2K�tYZ_GJGJEYM ; ^'?YZ_Â�IJE\[�G�bUq���¯n¥ þ Ó ¯�Æú
öb[ ÅÁú ep[Bðb[p�����_[�»¶�

ð_S`KJpQOJO3EHA'?TM�PJZgMÂ��¯n¥ þ Ó ¯wú öb�3r&PJ?BG

�o× l þ ë ~ÿi¯Òþ�� é ú � � ¯ ô × l þ ë ~ÿi¯�þ3õÈ� é ú � � ¯È× l þ ë1"P¯�þä� é úñöb� `

r&PJ?�Z ; EucJ?`tBZ_AD?�q�EH^-[�PJbUtuP+�0¯n¥ þ Ó ¯wú ö#tYZ_G ; ?@^'?YAoM=ZYM�?YILZ_A
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[�PJ?Y^'?�þFbjAsZ�ÅTc�?Yt�M�EH^-Z_GJIc~þ�ú à � � á|bUA|Z_G]ê#c�?Yt�M=E_^'STKQbUGJtY?Tü ý�þ ù]ü�bjA-GQE_GJA'bjGJv_pQXUZ_^DVæ~þ#bjA
pJGJbj��pJ?BX < IQ?�M�?Y^'C#bjGJ?BIJS�r&PJ?Y^'?Yq�E_^'?P��bjATpJGQbU��pJ?YX < IJ?�M=?B^'C#bjGJ?BI�[�PQ?B^'?)üwý�þ\ù���ú®üªý�þ �
Z_GJI(ù��Lú � �

>@pJ?�M�E�^DE_pJGJIQbUGJv�Z_^'bzM�PJC#?ÒM�bjtBV-?��3Z_t�Må?B��pJZ_XjbdM=bU?YA)Z_^D?�GJEYM�E ; M=Z_bjGJ?BIJS�mnG�OJ^DZ_t�M=bUtY?
M�PQ?@´ª}6i�µ�´2K(ã`^ < XjE\c ; Z_ADbUA�ü
bUAl[]?BXjXWtBE_GQIJbdM=bUEHGJ?BI¸Z_GJIåM=PJ? º iLµ¼´2K¸ã`^ < XUE\c ; Z_A'bjA

õ E ; M=Z_bjGJ?BI ;=< C#E¦IQbU�J?YI º ^DZ_C)ÑuKJtuPJC#bjINM�E_^�M�PJE_vHE_GJZ_XjbUòYZYM�bjE_GÁbjA%GJ?BZH^%E_^oM=PJE_v_E_GQZ_XUSwmnG
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mnGFCFEHAoM¼tBZ_AD?BADVç´2}6i�µ¼´2KFZ_GJI º iLµ¼´2KF^'?B��pJbj^'?�q�?�[]?B^ªC#ZYM�^Dbj�ÁcJ?BtÒM�E_^ªC�pJXzM�bjOJXjbU?YAwq�EH^
tBEHG�cJ?B^Dv_?BGJtY?ªM=PJZ_GFZ_^'?&GJ?Y?BIJ?YI�q�E_^çM=PJ?�A'PJE_^�M%M�?Y^'C�^'?YtBpJ^D^'?YGJtB?�C#?�M�PQE¦IFRTbj{ º KJr y R¨S

mnG~A'E_C#?`tBZ_AD?BA�´2}|iLµ¼´2KLZHGJI º i�µ�´2K~tYE_G=c�?Y^'v_?�[�PJbUXj?`RTbj{ º KJr y R IJE�?BA�GJEYM=S

´2}6i�µ¼´2K Z_GJI º i�µ�´ªKLM < OJbjtBZHXUX < tBEHG�cJ?B^Dv_?¸bUG Z_XjC#E_AoMÁM=PJ?�A'ZHCF?�G�pJC ; ?Y^ÁE_q

bzM�?B^DZYM�bjE_GJADSÐmnqªtBEHG�cJ?B^Dv_?BGJtY?ÐbjA¨c�?Y^ < q�ZHAoM�V º i�µ�´2K�C#Z < ; ?åADXUbjv_P=M�X < q�Z_A�M�?Y^ ; ?YtBZ_pJAD?

´2}6i�µ¼´2K O:?B^'q�EH^'C#AÁZ_G ?o��M=^'Z�C#ZYM�^Dbj�äc�?BtÒM�E_^ÁC0pJXzM�bjOJX < M�E�OJbjtuÂ�E_pNM�M�PJ?��Q^'AoM~tYE_XzÑ
pJC#G�E_qªù¼SÐi�E_^'?]M < OJbjtBZHXUX < V2´2}6i�µ¼´2K,bUA@ADbUvHGJbU�QtBZ_G=M�X < q�Z_A�M�?Y^@Z_A@bdMÁ^'?B��pJbj^'?YA0q�?Ò[)?Y^

h_h



E_O:?B^DZYM�bjE_GJA�Z_GJIåM=PJ?BAD?0?��ç?YtBpNM=?�C#E_^D?�?Ä�#tBbj?BG=M�X < S

k!E_^2RTbj{ º KJr y RïM=PJ?�^'?BADbUIQpJZ_X m ¯TbUAwtBE_C#OJpNM=?BI�ZYM]?BZHtuP�AoM=?BOJS&r&PJ?YE_^'?ÒM�bjtBZ_XjX < M�PQ?
º i�µ¼´2K#^'?YA'bjIJpJZ_X�� ~ÿi�Îþ&ës× l þ � é ú � � ë(ù 
�
� é �JmnG#OJ^'Z_tÒM�bjtB?�?B��pJZHXUbzM < IJE�?BA2GJEYM�PJEHXUIJS
k!E_^|´ª}6i�µ�´2KJV []?TPJZ\cJ?&^'?BADbUIQpJZ_X§� ~ÿi�Îþ%ë7× l þ � é ú �Büªý�þ àW� ë�ù 
�6á2� é � y M&Z)v_bzc�?YGÁAoM=?BO
[]?0tYZ_G(tYZ_XjtBpJXjZYM�?�����ú£�$�Py 
ü�þ�Z_GJI#M�PJ?YG m � ú � ë�ù���� ; pNM�M=PJ?0tYE_C#OJpNM=ZYM�bjE_GJZ_X

tBEHAoM�bjA�ADbUvHGJbU�QtBZ_G=M�S�mnG E_^DIJ?B^`M�EäbUGJADpJ^'?LtBE_G=c�?Y^'v_?YGJtB?�bjGäM=?B^'C#AÐE_qwM�PQ? � m �]� é []?
tBZHXUtYpJXUZgM�? m ��E_GJX < ZHq M�?B^]tBE_G=c�?Y^'v_?YGJtB?#bjA@Z_tuPJbj?�cJ?BI,bUG�M=?B^'C#A)EHq.� ~ÿi�ÎþFëô× l þ � é �!÷ø?
M�PQ?BG�tYE_C#OJpNM�?ªM�PJ?¼^'ZYM=bUEgÊ�ú ü ËÌJÍ � ý2Î!Ï Û ü ýü ÕÈÐÑ ý2Ò üÈý Z_GJI�Z_I Ï�pJAoMwM�PJ?¼tBE_G=c�?Y^'v_?YGJtB?¨M=E_Xj?B^'ZHGJtB? ;�<

Çøú ð Ó � y tuPJbj?�c3bjGJvFM=PJ?#Z_INÏ�pJA�M�?YI¸M=E_XU?Y^'Z_GQtB?FE_q M�?YG,^D?B��pJbj^'?YA�Z¸q�?�[ Z_IJIJbzM�bjE_GJZ_X%A�M�?YOJA

q�E_^&´2}6i�µ�´ªK ; ? < E_GQI#M=PJ?`G�pQC ; ?B^�^'?B��pJbj^'?YI ;=< º i�µ¼´2KJS

k!E_^~G�pQCF?Y^'bjt(M�?YAoM=A'VFCFZgM�^'bjtB?YAÐ[]?B^'?ïA'?BXj?BtÒM�?YI�q�^DE_C Ô_Õ×Ö?ØÚÙ�ÛÜÔ_ÕTØÚÝÈÞZÖ ô egh_õUS

KJE_C#?ÁE_qWM�PQ?ÁOJ^'E ; XU?YCFAT[]?B^D?Ðv_?YGJ?B^DZYM�?YI ;�<àß%á@â3ãäß%åçæ�è Z_GJI�Z_^'?ÁADbUC#OJX < hYÑ\>ñc�?B^�Ñ
A'bjE_GJA�E_q à y S eYáDS

y tYE_C#OJZ_^'bjA'EHG�E_qTM�PJ?�G�pJC ; ?Y^�E_q@bzM�?B^DZYM�bjE_GJA�EHq@RTbU{ º KJr y RTV º i�µ�´2KJV]ZHGJI

´2}6i�µ¼´2K`[�bdM=PÐZ&c¦Z_^'bj?�M < EHqçã`^ < XjEuc�A'p ; ADOJZ_tY?]A'bjòB?YA¨Z_GQIFXj?�cJ?BX:E_q:�JXUX�q�EH^çM�PJ?�OJ^'?YtBE_G Ñ

IJbzM�bjE_GJ?Y^ á@é5êëâ bUA&IJEHGJ?BS&r&PJ?7UNV XdUsOJZ_^DZ_C#?�M=?B^&bjGÁM=PJ?@mnGJtYE_C#OJXU?ÒM�?�}6a q�Z_t�M=E_^'bjòBZgM�bjE_G
Z_XjXUE\[�A)ZgMÁC#E_AoMsUWV0XYU2GJE_GJòY?B^'E�?YG=M�^'bj?BA@bjG�Z�^DE\[ EHq2üÇZ_GQI�Z_XjA'E UNV XYU%GJEHGJòB?Y^'E�?BG=M=^'bj?BA
bjG(Z#^'E\[ E_q�¢@S�´2G=M�^'bj?BA�E_qsA'bjòB?`XU?YA'A%M�PJZHG�eYö ý�h bjG(üøE_^�¢ Z_^D?`IJ^'E_OQO3?YIJS

h_ó



r&PJ?&M�E_Xj?B^DZ_GJtY?�bjA�tBZ_XjtBpQXUZYM=?BI(Z_A&bUG åTì�íëß%åJîÀá@â3ï

m¶l �dXeð � ��Uçú m¶l U®\_^�Un� � ë�ù��$� � é y¡� � �d\_^eUN� à h_S egá

r&PJ?�OQZ_^'Z_C#?ÒM�?B^DA m¶l U®\_^�U�ZHGJIô� � �Y\_^�U¼C#Z <ø; ?ÐA'?�M ;�< M�PJ?�pJA'?Y^'S mnG�klbjv_pJ^D?BAåhHS eÒÑ\h_S�*
[]?åZ_^'?0OJXjEYM'M=bUGJv�XUE_v àÜm¶l �dXeð � ��U�áªc3A)G�pJC ; ?Y^@E_qlC#ZYM�^Dbj�~c�?Yt�M=E_^)C�pQXdM=bUOJXjbj?BA¨[�PJ?Y^'?]M�PQ?
^'?YA'bjIJpJZ_X6bjA�tBZ_XjtBpJXjZYM=? ;=< à h_S egá'S

r&PJ?YA'?,?o�3O3?Y^'bjC#?BG=M�A#[)?Y^'?�O3?Y^'q�E_^DC#?BI [�bdM=PÇZ �s?BG=M�bjpJC m�tYE_C#OJpNM=?B^å[�bdM=P ó;(
i�´ º E_q�µ y i ^'pQGJGJbjGJv@ZYM�egh_h]i » òTpJGJIQ?B^l}6bjG�p��çS¨r&PJ?Tv;*;*¼k!E_^oM=^'Z_G0tBE_C#OJbjXU?Y^3[�bzM�P
M�pQGJ?BI�R¨} y K ô (_õJ[)ZHA]pJAD?BIJS@m M�A'PJEHpJXUI ; ?�GJEYM=?BIÐM=PJZYM0q�E_^�Z_XUX6E_q!M�PJ?YA'?0?o�3O3?Y^'bjC#?BG=M�A
M�PQ?,ADE_XjpNM�bjE_G bUA¸Â�GJE\[�GñZHA�M�PJ?�^'bjv_P=M,PJZ_GQIÇADbUIQ?äE_qTM=PJ?�A < AoM=?BC bjA~vH?BGJ?Y^'ZYM=?BI ;�<

ù à ep[����p�p[¾eYá Ã ú � �
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RESIDUALS FOR F3D WITH GAMMAX AND GAMMAY = 1 AND LFIL = 6

BiCGSTAB
GMRES
ELMRES

klbjv_pJ^'?`h_S e ¹ klhH> [�bzM�PRUNV XYUçú�)b[�AoM=E_OJOJbjGJvi\_^eU3ú eYö�ýa``Z_GJI~ã`^ < XjEuc ; Z_A'bjA�A'bjòB?i(_öb�

h_x



y A@Z��Q^'AoMF?��3Z_C#OJXU? à A'?B?#klbjv_pJ^D?åh_S eYá'V-tBE_GJADbUIQ?B^`klh_> q�^'EHC KJ� y µ�KJã`mnr [�PQbUtuP

[]?�M=E¦E_ÂÐZ_AlM�PJ?`hYÑ\>��JGJbzM�?`IJb��3?Y^'?BGQtB?�OJ^'E ; XU?YCFV

ñ én� ylò �
ò �

l Ñ@� ylò �
ò þ

lÃý Ñ@� ú ö

[�bzM�P�ADbUòY?)ó_ö_f;)�[�PJ?B^D?�UNV XYU3ú{)�Z_GQI�\_^eU3ú ep� l ë,xb�!RTbU{ º KJr y R�^D?B��pJbj^'?BI,egf�C#ZYM�^Dbj�
c�?Yt�M=E_^0C0pJXzM�bjOJXUbj?BA�Z_GJIøeYSUö�e#AD?BtBEHGJIJA'V¨E ; M�ZHbUGJbjGJv��o��ë 
�>� é ú ób��*Hx l ëñx_S º i�µ�´2K
^'?Y��pJbU^D?BIñeYó�C#ZYM=^'bk�ïc�?Yt�M=E_^ÁC�pJXzM�bjOJXjbU?YA#Z_GJI eYS eYð�A'?YtBE_GQIJA'V�E ; M=Z_bUGQbUGJv��o��ë 
�
� é ú
ep��(_ð l ë óÐZ_GJI�´2}6i�µ�´2K�^'?Y��pQbU^D?BI
eYxÐCFZgM�^'bk�¸c�?Yt�M�EH^]C�pQXdM=bUOJXjbj?BA@Z_GJI�eYSjö_h�AD?BtBEHGJIJA
[�bzM�P��o��ë 
�>� é úñhb��*!e l ë ób�

·]?���M�tYE_GJADbUIJ?Y^2M=PJ?`A'XjbUvHP�M=X < C#E�IJbj�J?BI(tBZ_AD? à klbjv_pJ^'?`h_Sjð_áDV

ñ é � y eYö_ö ò �
ò �

l Ñ@� y eYö_ö ò �
ò þ

l ý Ñ@� úñö;�

RTbj{ º KQr y R�^D?B��pJbj^'?YIøegð;*�C#ZYM�^Dbj�~c�?Yt�M=E_^@C�pJXzM�bjOJXjbU?YA`Z_GJI�)_Sjh!e0AD?BtBEHGJIJA'V2E ; M�Z_bjGJbjGJv
�o�äë 
�P� é ú � ö_ö;)_h_öHS º i�µ¼´2K�^D?B��pJbj^'?BI f;(ïCFZgM�^'bk�øcJ?BtÒM�E_^�C0pJXzM�bjOJXUbj?BA¸Z_GQI�eÄ)_S e
A'?YtBE_GQIJA'V&E ; M�Z_bjGJbjGJv4�o�Lë 
�P� é úx(b�jxHö l ë eYx�Z_GJIä´2}|iLµ¼´2K ^'?Y��pJbU^D?BIÇeYöHóLC#ZYM�^Dbj�
c�?Yt�M=E_^¼C0pJXzM�bjOJXUbj?BA�Z_GJI¦*_S�(_ð#A'?YtBE_GJIQA2[�bzM�P��o��ë 
�>� é úZ*b� f;* l ë�eYx_S

r&PJ?�klhH>�?o�3Z_C#OJXj?,bjA0M < OJbjtBZ_X@EHq&M=PJ?�^D?BXjZYM�bzc�?�O:?B^'q�EH^'C#Z_GJtY?�E_q`RTbj{ º KJr y R¨V
º i�µ¼´2KJV-Z_GJI�´2}|iLµ¼´2K,q�E_^@Z�^'?YXUZYM=bdcJ?BX < [)?YXUXzÑ ; ?BPQZucJ?BI�OQ^'E ; Xj?BC#Vç[�bzM�P,´2}|iLµ¼´2K

q�Z_A�M�?B^WM�PQZ_G º i�µ�´ªKÐZ_GJIÐA'XjEu[]?B^|M�PJZ_GÐRTbj{ º KJr y R¨S y XUADE_V3´2}6i�µ�´2K�Z_GJI º i�µ�´2K

M < OJbjtBZ_XjX < ^'?B��pJbj^'?&ZHXUC#E_A�MlM�PJ?&ADZ_C#?&G�pJC ; ?B^%E_q!C#ZYM=^'bk�0cJ?Bt�M=E_^%C�pQXdM=bUOJXjbj?BA2Z_GJIÁ^D?�M�pQ^'G
tBEHCFOQZ_^'Z ; XU?`?B^D^'E_^DA'S

h;)
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RESIDUALS FOR F3D WITH GAMMAX AND GAMMAY = 100 AND LFIL = 6

BiCGSTAB
GMRES
ELMRES

klbjv_pJ^'?`h_Sjð ¹ klhH> [�bzM�PRUNV XYUçú�)b[�AoM=E_OJOJbjGJvi\_^eU3ú eYö�ýa``Z_GJI~ã`^ < XjEuc ; Z_A'bjA�A'bjòB?i(_öb�
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RESIDUALS FOR SAYLR4 WITH KRYLOV SUBSPACE = 120 AND LFIL = 
10

BiCGSTAB
GMRES
ELMRES

klbjv_pJ^D?FhHSUh ¹ KQZ < Xj^'óÁ[�bdM=PTUNV XdUwú§eYöb[-A�M�E_OQOJbUGQvK\_^�Uwú§eYö�ý�þ é Z_GJI,ã`^ < XUE\c ; Z_A'bjA0ADbUòY?
eYð_ö;�

h;*



r&PJ?¸KJZ < XU^Dó�E_bUXw^'?YA'?B^�c�E_bj^#A'bjC�pJXjZYM=bUE_G
OJ^DE ; Xj?BC bjA#IJb��FtYpJXzMÁ[�bdM=PJE_pNM~OJ^D?BtYE_GJIJbzÑ
M�bjE_GJbjGJv_Sär&PJbjAåbUA�Z�h_x;)_ó ;=< h_xa)_óLC#ZYM=^'bk�,[�bzM�P ZgM�C#E_AoMè*�GJE_GQòB?B^DE�?BXj?BC#?YG�M=A#O3?Y^
^'E\[�S m M,Z_^'bjA'?YA~q�^DE_C h_>�A'bjC�pJXjZYM�bjE_GÇE_q`^'?YA'?B^�c�E_bj^'A~q�E_^0[�PQbUtuPÇA'PJZHXU?�O:E_A'?YA�c�?B^�M�bzÑ

tBZHX ; Z_^'^DbU?Y^'ADS r&PQ?B^'?,bjA(Z GJ?YZ_^'X < ^'ZHGJIJE_C PQ?�M�?Y^'E_vH?BGJ?YbdM < bjG M=PJ?�tBE�?p�#tBbj?BG=MïCFZgÑ
M�^Dbj�3S y IJIJbzM�bjE_GJZ_XjX < V�M=PJ?B^D?�Z_^'?ï?BGJE_^DC#E_pJA�XjE¦tYZ_X�tYE_G=M�^DZ_AoM=A�bUGøM=PJ?(M=^'Z_GJADC#bUADA'b ; bUXzÑ

bzM < E_q�M=PJ?�IJb��:?B^D?BG=M�bjZ_X�?B��pJZYM=bUEHGJS§r&PJ?,tBEHGJIJbzM�bjE_G G�pJC ; ?Y^LE_q�M�PJ?�C#ZYM=^'bk��bUA~?BA�Ñ

M�bjC#ZYM�?YI M=E ; ? eYSjh_?Bó_S ÷�bzM�PJEHpNM�OJ^'?YtBE_GJIQbdM=bUE_GQbUGJvHV~R¨bU{ º KJr y RTV º i�µ¼´2KJVÁZHGJI

´2}6i�µ¼´2Käq�Z_bUX�M=E(tYE_G=c�?B^Dv_?�[�bzM�PQbUGäx;)_ö~CFZgM�^'bk��c�?Yt�M=E_^�C0pJXdM=bUOQXUbj?BADS�mnGïklbjv_pJ^D?FhHSUh_V
^'bjv_P=M�OJ^D?BtYE_GJIJbzM�bjE_GJbjGJv pJADbUGJv mn}6a¼r�[�bzM�P�UNV XdUÁú egö�bUAÐpJA'?YI Z_GJI�Z_XjX¼tYE_G=c�?Y^'v_?YIJS

RTbj{ º KQr y R²^D?B��pJbj^'?YI�x!eFCFZgM�^'bk�ïcJ?BtÒM�E_^ÁC0pJXdM=bUOQXUbj?BA#Z_GJI ðHS�(;*�AD?BtYE_GJIJADV¼E ; M�Z_bjGJbjGJv
�o�(ë 
�>� é ú§ep��*;( l ë f_S º i�µ�´ªK,^'?Y��pJbU^D?BIäh;*�C#ZYM�^Dbj��cJ?BtÒM�E_^`C�pQXdM=bUOJXjbj?BA�Z_GJI,h_SUfHx
A'?YtBE_GQIJA'V!E ; M=Z_bjGJbUGQvè�o�&ë 
�
� é ú�ep� h_f l ë�f`Z_GJI#´2}6i�µ�´ªK#^D?B��pJbj^'?BIFh_f@C#ZYM=^'bk��c�?Yt�M=E_^
C�pQXdM=bUOJXjbj?BA]ZHGJI¸ð_SUfHhFAD?BtYE_GJIJA2[�bdM=Pô�o��ë 
�P� é ú�ep��(Hx l ë fb�

mnG�klbjv_pJ^D?�h_Sjó_V�M�PJ? y klð_h_xa)_ö�C#ZYM=^'bk��bjA]pJAD?BI�[�PJbjtuP�bUA]Z�ð_h_x;)Hö ;=< ðHh_x;)_öÐCFZgÑ
M�^Dbj��q�^'EHC�IQbUADtB^'?ÒM�bjòBbjGJvTM�PJ?¨·]Z\c3bU?Y^oÑuK M�E_ÂN?BA%?B��pJZgM�bjE_GJSTm M�PQZ_A-ó;(Hó_ð_x;)¼GJE_GJòY?B^'E@?YG=M�^'bj?BADS
÷ø?)pJA'?YI�^'bjv_P=M@OJ^D?BtYE_GJIJbzM�bjE_GJbjGJv][�bzM�P�mn}6a]r PJZ\c3bUGQvsUWV0XYUçú egöb��µ¼?YAoM�ZH^oM�A|[)?Y^'?)IJEHGJ?
?�cJ?B^ < xHöÐA�M�?BOQA'S@RTbj{ º KQr y Rñ^'?Y��pJbU^D?BI�ðHh_x#CFZgM�^'bk��c�?Yt�M=E_^]C0pJXdM=bUOQXUbj?BA¼Z_GJI eHeÄ*#A'?BtÒÑ
E_GJIQA'V@E ; M=Z_bjGJbUGQv��o�,ë 
�P� é ú ep� f;) l ë )_S º i�µ�´ªKø^'?B��pJbj^'?YI�ð_ó!e�C#ZYM�^Dbj� c�?Yt�M=E_^
C�pQXdM=bUOJXjbj?BA�Z_GJI�ð_ðHfåA'?YtBE_GJIQA'VWE ; M=Z_bjGJbUGQvR�o�#ë 
�
� é úñh;�jð;( l ëô)_S&´2}|iLµ¼´2K�^'?Y��pJbU^D?BI
ð_x;)#C#ZYM=^'bk��c�?Yt�M�EH^¼C0pJXdM=bUOQXUbj?BA�Z_GJIïeÄ)_h#A'?YtBE_GQIJA2[�bzM�P��o��ë 
�
� é úZ);� eÄ( l ë¡)_S

h;(
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RESIDUALS FOR AF23560 WITH KRYLOV SUBSPACE = 50 AND LFIL = 
10

BiCGSTAB
GMRES
ELMRES

klbjv_pJ^D?�hHSUó ¹ y klð_h_x;)Hö@[�bzM�PGUNV XYU�ú egöb[�AoM=E_OJOJbjGJv]\_^�U�ú eYö ýag Z_GQILã`^ < XjEuc ; Z_A'bjA¼ADbUòY?
x_öb�
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RESIDUALS FOR AF23560 WITH KRYLOV SUBSPACE = 70 AND LFIL = 
10

BiCGSTAB
GMRES
ELMRES

klbjv_pJ^D?�hHSUx ¹ y klð_h_x;)Hö@[�bzM�PGUNV XYU�ú egöb[�AoM=E_OJOJbjGJv]\_^�U�ú eYö¾ý�h�Z_GQILã`^ < XjEuc ; Z_A'bjA¼ADbUòY?
*_öb�

h_f



y A¨A'?B?YG�bUG�klbUvHpJ^'?¼h_SUxHV3bjGJtB^D?BZ_ADbUGQv]M�PJ?)ADbUòY?)E_q¦M=PJ?)ã`^ < XjE\cLADp ; ADOJZ_tB?¨M=E�*_ö0IJE¦?YA
GJEYMwtuPJZHGJv_?ªRTbU{ º KJr y RTS º i�µ�´ªK&M�PQ?BG�^D?B��pJbj^'?YA-E_GJX < eYf;*�C#ZYM=^'bk�@c�?BtÒM�E_^|C�pQXdM=bUOJXjbj?BA
Z_GJI�ð!eYf]AD?BtYE_GJIJAç[�bzM�P¦�o�¨ë 
�>� é úñhb��(_f l ë�)_Sª´2}|iLµ¼´2KÁ^'?Y��pJbU^D?BIÁð_öHf]C#ZYM�^Dbj��c�?Yt�M=E_^
C�pQXdM=bUOJXjbj?BA)Z_GQI�eYó�e`AD?BtBEHGJIJAw[�bzM�Pô�o��ë 
�P� é ú®fb� ö;( l ë¡)_S]r&PJbjA]OQ^'E ; Xj?BCûbjA2M < OJbjtBZHX

E_q%^D?BXjZYM�bzc�?YX < ?BZ_A < OJ^DE ; Xj?BC#A@bjGÐ[�PJbjtuP,R¨bU{ º KJr y R®bjA)A'E_C#?Ò[�PJZYM#ADpJO3?Y^'bjE_^)bjGÐM�bjC#?

E_q|tBE_G=cJ?B^'vH?BGJtY?�Z_GJI~^'?Y��pJbU^D?BA�XUbzM'M=XU?`A�M�E_^DZ_v_?BS

·]?���M@Z�PJZ_^'IQ?B^ªOJ^'E ; XU?YC�bUAwtBE_GJADbUIQ?B^'?YIJVçZ�C#ZYM�^Dbj�~q�^DE_C�i�ZYM=^'bk�~i�Z_^DÂH?�M=VçklbjIJö_ha)
à ZHIJZ_ONM=?BIøq�^DE_C9KJ� y µ�KJã`mnr&á'S�r&PJbUAÐC#ZYM�^Dbj�ÇbjA�E_q¼A'bjòB?�hHö;*_f ;�< h_öa*_f¸[�bzM�P�x_h!eYöa*
GJE_GQòB?B^DE]?YG�M=^'bj?BADSTm MTPQZ_A6Z_G�Z\c�?Y^'Z_vH?wE_q�eÄ*�GJE_GJòY?B^'E¼?BG=M�^DbU?YA-Z_GQI�M=PJ?wC#ZÄ�3bjC#Z_X¦G�pJC ; ?Y^
E_qWGJEHGJòB?Y^'EÁ?BG=M=^'bj?BA&E_G�ZÁ^DE\[ bjATh;*HSTr&PJ?)C#ZYM=^'bk��PJZHATtBE_GQIJbdM=bUEHG�G�pQC ; ?B^&ðb� eÄ* l yïö;)b�
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RESIDUALS FOR FID36 WITH KRYLOV SUBSPACE SIZE =100 AND LFIL
 = 90

BiCGSTAB
GMRES
ELMRES

klbjv_pJ^D?Ðh_S�) ¹ k-mn>@h;)#[�bzM�P�UWV0XYU&ú f_öb[lA�M�E_OJOQbUGJv¼\_^eU&ú eYö ýag Z_GJIäã�^ < XUE\c ; Z_ADbUAåADbUòY?
eYö_ö;�

ó_ö



÷�PJ?YGGUNV XdU�úñf_ö#Z_GJI º i�µ¼´2K¸Z_GJI~´2}6i�µ¼´2K(Z_^'?@^D?BAoM=Z_^oM=?BI~Z_q M�?Y^0eYö_öÁC#ZYM�^Dbj�
c�?Yt�M=E_^�C�pQXdM=bUOJXjbj?BA à AD?B?�klbjv_pJ^D?�h_S�)_á'V@R¨bU{ º KJr y R ^'?Y��pJbU^D?BI�)_Sjf_ö�AD?BtBEHGJIJA�Z_GJIøó!e
C#ZYM�^Dbj�]c�?BtÒM�E_^|C�pQXdM=bUOJXjbj?BA'V º i�µ�´2K])Hð_S�(�A'?YtBE_GQIJAsZHGJI0ðHð;)�CFZgM�^'bk�@c�?Yt�M=E_^sC0pJXzM�bjOJXUbj?BADV
Z_GJI�´2}6i�µ�´ªKï)_Sjð_h�A'?YtBE_GQIJA0ZHGJI�h_ó�C#ZYM�^Dbj�(c�?BtÒM�E_^`C0pJXdM=bUOQXUbj?BADS�r&PJ?#Z_t�M=pJZ_Xl?Y^'^'EH^
GJE_^DC �o��ë 
�P� é q�E_^ º i�µ�´2K(bjA�x_SUfHö_?Bó#Z_GJI~q�E_^&´2}6i�µ�´ªK~bjA�xHS eÄ*H?Bh_S
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RESIDUALS FOR FID36 WITH KRYLOV SUBSPACE = 100 AND LFIL = 4
0

BiCGSTAB
GMRES
ELMRES

klbjv_pJ^D?¼h_S�* ¹ klmn>@h;)&[�bdM=PcUNV XYUçúñó_öb[JAoM=E_OJOJbjGJvO\_^�Uçú eYö�ý�hªZHGJI�ã`^ < XjE\c ; Z_A'bjA¨ADbUòY?]ó_öb�

÷�PJ?YGGUNV XdU�úZ)_ö#Z_GJI º i�µ¼´2K¸Z_GJI~´2}6i�µ¼´2K(Z_^'?@^D?BAoM=Z_^oM=?BI~Z_q M�?Y^0eYö_öÁC#ZYM�^Dbj�
c�?Yt�M=E_^2C�pJXzM�bjOJXjbU?YA'VçR¨bU{ º KJr y R ^'?Y��pQbU^D?BI�ðHö_S e¨AD?BtYE_GJIJAªZ_GJILeYh;*@C#ZYM=^'bk��c�?Yt�M=E_^wC0pJXzÑ
M�bjOJXjbU?YA'V º i�µ¼´2Kê)_h_Sjx�A'?YtBE_GQIJA`Z_GJI�ð_h_h�C#ZYM=^'bk�Lc�?Yt�M=E_^`C�pJXzM�bjOJXjbU?YA'VªZ_GJI�´2}|iLµ¼´2K
x_S�*_f�A'?BtYE_GJIJA¨Z_GJI�hHx�C#ZYM�^Dbj�ÁcJ?BtÒM�E_^wC�pJXzM�bjOJXjbU?YA'S�r&PJ?¼ZHt�M�pQZ_X3?Y^'^DE_^2q�E_^ º i�µ�´2K�[]Z_A
f_S eY?p*HV�q�E_^&´2}6i�µ¼´2K(ó_S eg?Bx_S

klbjv_pJ^D?,hHS�*
A'PJE\[�A#M�PJZYM¸[�PJ?YG�UNV XYU�ú ó_ö
Z_GJI º iLµ¼´2KÇZ_GJIñ´2}6i�µ�´2KñZ_^D?

ó!e



^'?YAoM=Z_^oM=?BI Z_q M=?B^¸eYöHö�C#ZYM�^Dbj�,c�?Yt�M�EH^åC�pJXzM�bjOJXjbU?YA'V�RTbj{ º KJr y R IJbzc�?Y^'v_?YIJS ´2}|iLµ¼´2K

Z_GJI º iLµ¼´2K�?Òc�?BG=M=pJZ_XjX < tBE_G=cJ?B^'vH?BIJV º i�µ�´2KL^'?Y��pJbU^D?BI�ó_xHö�C#ZYM�^Dbj��cJ?BtÒM�E_^)C0pJXzM�bzÑ
OJXjbU?YAwZHGJI�e_eHe&AD?BtYE_GJIJADS�´2}6i�µ�´2K�^'?Y��pJbU^D?BI�óHó;)`CFZgM�^'bk�Ác�?Yt�M=E_^wC0pJXzM�bjOJXUbj?BAwZ_GJI¼);)_S�)
A'?YtBE_GQIJA'S�mnG�M�PQbUA@tYZ_A'?YVWM=PJ?ÁZ_tÒM�pJZ_X-?B^'^DE_^)E_q º i�µ¼´2K�[]Z_A`x_ö_Sjó!e�Z_GJI�M=PJ?Á?B^D^'E_^)q�EH^

´2}6i�µ¼´2K#[)Z_A�Sjö_ð_ó_hHS

r&PJ?�GJ?���M¸A'?ÒM¸E_q�?o�3O:?B^'bjC#?BG=M�A)[]?B^D?�O3?Y^'q�E_^DCF?YI E_G Z��s?BG=M�bjpJC mDm`^'pJGJGQbUGJv�ZgM

ó_x_öHi » ò¸pJGJIQ?B^#}6bUG�pe�ÇpJADbUGQv¸M=PJ?¸v;*;*�tBE_C#OJbjXj?B^#Z_GJI�M�PJ?åM=pJGJ?BI
RT} y KQS&r&PJ?(ADbUòY?
E_q6M�PJ?#ã`^ < XjEuc
ADp ; ADOJZ_tB? à G�pJC ; ?Y^0E_qwC#ZYM�^Dbj��cJ?BtÒM�E_^�C�pJXzM�bjOJXjbU?YA ; ?�Mn[]?B?YG�^'?YAoM�ZH^oM�ADá
bjA¨cQZH^'bj?BI�q�E_^@´2}6i�µ¼´2K�Z_GJI º i�µ�´ªK�Z_GQI,tYE_G=c�?Y^'v_?YGJtB?`M�bjCF?YA`Z_^'?åtYE_C#OJZ_^D?BIJS y A

[�bzM�P�E_pQ^ª�Q^'AoM)A'?ÒM@E_q3?o�3O3?Y^'bjC#?BG=M�A-M=PJ?¼ADE_XjpNM�bjE_G0M=E0Z_XjX!E_q¦M=PJ?¼A < AoM�?YC#ATbUA à ep[p�����_[¾eYá Ã �
mnG�klbjv_pJ^'?YA@h_Sjf�Z_GJI�h_S eYð�M�PJ?sUN^@ó à�lnm�m ^ m á¼E_G�M�PJ?]cJ?B^�M�bjtBZ_X%ZÄ�3bjA@^'?YOJ^'?YA'?BG=M=A�M=PJ?)M�^'pQ?
^'?YA'bjIJpJZ_X6?Y^'^'EH^]�o��ë 
�>� é Z_GJI�� � ë�ù 
�
� é q�E_^&´2}6i�µ�´2KLZ_GJI º i�µ¼´2KJS

r&PJ?0�J^'A�MåC#ZYM=^'bk�,klmn>@ö_ö!eYVçbUA¼A'PJE\[�G�bjG(k-bUv_pQ^'?BA¼h_S�(_VWh_SjfÐZ_GQILh_S eYö_S¼m M�A�IJbUC#?YGNÑ
A'bjE_G~bUA�ð!e_) ;=< ð�eÄ)_S&m M0PJZ_A�ó;*_hHóÁGJE_GJòY?B^'EÐ?BG=M�^DbU?YA¼ZHGJI¸ð_ö#GJE_GJòY?B^'EÐ?BG=M�^DbU?YA¼O:?B^&^DE\[�S
m M�A]tBE_GJIQbdM=bUE_G�G�pJC ; ?Y^@bUA.)HSUx_?Yó_SÁµ�?BAoM=Z_^oM=bUGQv�?�c�?Y^ < ðHö�bdM=?B^DZYM�bjE_GJA@tYZ_pJA'?YA@´2}|iLµ¼´2K
M�EÁM�ZHÂH?FS�*~A'?YtBE_GJIQA�Z_GJI º i�µ¼´2KäS�)~A'?YtBE_GJIQA'S�mnqw^'?BA�M�Z_^�M�A�Z_^'?#O:?B^Dq�E_^'C#?BIäXU?YA'A�q�^'?ÒÑ
��pJ?BG=M=X < tBE_G=c�?Y^'v_?YGJtB?#bjA]��pJbjtuÂH?Y^'V%Sjh_ö�A'?YtBE_GQIJA@q�E_^ º i�µ�´2K�Z_GJI�Sjð_xÐq�E_^]´2}6i�µ�´ªKQS

´2}6i�µ¼´2KÐ^'?BADbUIQpJZ_XjA¨Z_GJIÐ?B^D^'E_^DAªZH^'?�A'XjbUv_P=M=X <~; ?�MDM�?B^WM�PQZ_G�M=PJE_A'?�q�E_^ º i�µ�´ªKQS¾÷�PQ?BG

´2}6i�µ¼´2K
Z_GJI º i�µ¼´2K Z_^D?�^'?BA�M�Z_^�M�?YI�Z_q M=?B^å?Òc�?Y^ < ð_ö�C#ZYM=^'bk��c�?Yt�M�EH^FC0pJXzM�bjOJXUbj?BADV
´2}6i�µ¼´2K,^'?Y��pQbU^D?BA�ZåM=EYM�Z_X-E_q)egó!e�C#ZYM�^Dbj��cJ?BtÒM�E_^�C�pJXzM�bjOJXjbU?YA�M=Eäe_eYh¸q�E_^ º i�µ¼´2KJS

ó_ð



÷�PJ?YG�^'?YAoM�ZH^oM�A�Z_^D?0O:?B^Dq�E_^'C#?BI(E_GJX < ?�c�?Y^ < q�E_^�M < AoM�?YOJA'Vs´2}|iLµ¼´2K�^D?B��pJbj^'?BA¼ó_ðFCFZgÑ

M�^Dbj��c�?BtÒM�E_^�C�pQXdM=bUOJXjbj?BA%M�E#h_fFq�E_^ º iLµ¼´2KJS

k!E_^¦M=PJ?%klmn> ö_h;)&C#ZYM=^'bk� à A'?B?2klbjv_pJ^D?BA6h_S e_eYV¾h_S eYð&Z_GQI�hHS eYhHá'V=[)?2Z_vHZ_bUG@tYE_C#OJZ_^D?BI
M�PQ?Áq�^'?B��pJ?YGJt < EHqª^D?BA�M�Z_^�M�A¨M�EåM=PJ?]M�bjC#?Áq�E_^)tBEHG�cJ?B^Dv_?BGJtY?BS » ?Y^'?][]?)M�E�E_ÂGUNV XdU%ú�f_ö

[�bzM�P,Z~^DZ_GJv_?#E_qªã`^ < XjEuc ; Z_A'bjA`A'bjòB? ; ?ÒMn[)?Y?BG eYx¸Z_GQI,hHöb�-r&PJ?Fq�Z_AoM=?BA�M�tYE_G=c�?Y^'v_?YGJtB?
q�E_^ º i�µ¼´2K�[)ZHA º i�µ�´ªK à eYf_áT[�bzM�PätBE_G=c�?Y^'v_?YGJtB?�bUG,ó_Sjx(AD?BtBEHGJIJA'S�´2}6i�µ�´2K à eYfHá

tBEHG�cJ?B^Dv_?BGJtY?w[]Z_A6M=PJ?�A'XjEu[]?BA�M@^D?B��pJbj^'bjGJv¸eÄ)�A'?YtBE_GJIQA'S º i�µ¼´2K à ð!eYá�M�E�E_ÂåðHh0AD?BtBEHGJIJA
[�PJbjXU?)M=PJ?Á��pJbUtuÂN?BA�M�´2}6i�µ¼´2K�[]Z_A`´ª}6i�µ�´2K à ð�eYá@^'?Y��pQbU^DbUGJv~h�A'?YtBE_GQIJA'S�k!E_^ ; Z_A'bjA

A'bjòB?�XUZ_^Dv_?B^%M�PQZ_G�ð!eYV|´2}6i�µ¼´2KÐ[]Z_A)tYE_GJADbUA�M�?BG=M=X < Z_^'E_pQGJI�ó_ö`M�E�xHö�O:?B^]tY?BG=M#q�Z_A�M�?Y^

M�PQZ_G º i�µ�´2K0S¾r&PJ?ªC#bUGQbUC#Z_X�G�pJC ; ?B^|E_q�C#ZYM�^Dbj�@cJ?Bt�M=E_^|C�pJXzM�bjOJXjbU?YA-q�E_^ º i�µ�´ªK&[]Z_A
f;*�q�EH^ º i�µ¼´2K à eYf_áDSå´2}|iLµ¼´2K à eYf_áw[]Z_A)h;)Hx_V:M=PJ?åXjZ_^'v_?YAoM#ZgM'M�ZHbUGJ?YIJSår&PJ?ÁG�pJC ; ?Y^
E_q!bzM�?B^DZYM�bjE_GJA%q�EH^ º iLµ¼´2K à ð!eYáç[]Z_A%x_ð_ö_Sw´2}|iLµ¼´2K à ð!eYáçM�E�E_Â�E_GJX < )_x@C#ZYM=^'bk��c�?Yt�M=E_^
C�pQXdM=bUOJXjbj?BA'S-÷�PQ?BG�^D?BA�M�Z_^�M�A|Z_^'?ªXU?YA'Asq�^'?B��pJ?YG=M�V º i�µ�´ªK0^'?Y��pQbU^D?BIåZ_^DE_pJGJI�eYx_ö�C#ZYM�^Dbj�
c�?Yt�M=E_^¼C0pJXzM�bjOJXUbj?BA%M�EFZ ; E_pNM7*_x#q�E_^&´2}6i�µ�´2KJS

´2}6i�µ¼´2K(?B^'^DE_^'A-[]?B^D?�M < OJbjtBZHXUX < Z ; bdM�ADCFZHXUXj?B^%M�PJZHGÁM=PJ? º iLµ¼´2K~?B^'^DE_^'ADS�r&PJ?

A'C#Z_XjXj?B^&?B^D^'E_^DA&q�E_^¨´2}6i�µ�´2K~ZH^'?@IJpJ?ªM�EÁ´2}6i�µ¼´2KåM�ZHÂ�bjGJv#Z_G�?���M=^'ZÁC#ZYM=^'bk��c�?Yt�M=E_^
C�pQXdM=bUOJX < E_^-Mn[]E�M=EF?YGJA'pQ^'?�bdM�bjA¼pQGJIJ?B^lM=PJ?`^'?B��pJbj^'?YI ; E_pJGJI~E_GT�o× l þ ë ~ÿ7�äþä� é �

ó_h
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klbUvHpJ^'?@h_S�( ¹ klmn>@öHö!e]C#ZYM�^Dbj��vH^'Z_OJP~E_q|ã`^ < XUE\c�ADp ; ADOJZ_tB?0A'bjòB?&c3A�r&bjC#? à A'?BtYá'S
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klbUvHpJ^'?@h_S e_e ¹ k-mn>@h;)ÁC#ZYM�^Dbj��vH^'Z_OJP~E_q|ã`^ < XUE\c�ADp ; ADOJZ_tB?0A'bjòB?&c3A�r&bjC#? à A'?BtYá'S
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klbjv_pJ^D?@h_S egð ¹ klmn>@h;)#C#ZYM�^Dbj��ã�^ < XUE\c�ADp ; A'OQZ_tB?0A'bjòB?&cçA�XjE_v à�lnm�m ^ m ád�
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