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CEDAFHGIF
JLKNM�ONPRQSPUT KWVNQYXZQ>O[PRQYT�X\PR]Z^0M�_a`SM�]cbRd!QYM�JeKWXcdYXf`SbgdE_NM�T M�dSPRQhXcbgdEO[PRQYPUbgVW`SM�_NM QiM ]�jRQSPRkNb*kNM

l�m�noCim�p<Drq5noGsDrq,noGut�F

v QYM dhM _a`wPHx
lEtzy{Gsl5t{|z}oDAp7Cim~piG�y7t�F�not���t,p>��m

D _NdYM�_[PRk[PH� } P��YP n PR]cXf��bgQY_NXcPW� ���M��HXcT�bN� m T�`SKWVNQYM�kNM��R�g�R�W�
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¥ PRONQhbgV[PRk[PUO�bgQ>M ]�dhXcjgKWXcM _a`YM�T bg^�XZ` �MRx
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p�DAFWÕ{��Drq kWM�]\P�`SM�dYXZdUkNM l P"ÖeXZk t ]cV�M QI`Sb p XZÖÉPRd n PR^0PRQhjgbN��ONQhM dYM�_a`wPRk[PÆT bg^�b�QYM�JLKNXcdhXZ`Sb
O[PRQhT X\PÉ]HO[PÉQSP{]cP�bgVW`YM _NT�X �bg_#kNM ]HjgQSPRkWb{kNM l�m�noCim�pÑDAqªnoGsDAq{noGut�F M _ m�n!D�t,q{m���pEt Ô �Gut
Ô �GIFHGInot � D _NdhM _[PÉk[PW� } P��YP n PR]ZXZ��bgQh_NX\PW� ���M×�WXZT bN� m T�`YKNVNQhM�kWM#�É�g�g�W�
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p M�dYKN^�M _�PRONQhbgV[PRkWb0O�bgQ x

¦¨¦§¦¨¦§¦§¦¨¦§¦¨¦§¦§¦¨¦ª©l Q � t _L`YbgXc_WM p M _NPRKNk�Ô�PÉVNQYXZT M } PRk �PR_ l PR_Nj �bg_
l XcQhM T�`SbgQ!kWM�`YM dhXcd

| PRd�^0M�kNXcT�Xcbg_NM�d�QYM T�XcM�_L`YM d�dYbgVWQYM�M ]�KN^)VWQSPR]�kNM�] n PR_[PR]�kNM)ÚAKNT PÉ` �PÉ_ÌXc_WkNXcT PR_�JLKNM0]Zbgd�Û[K¹�hbgd
ONQYbÉ��KN_NkNbgd�M _a`SQhM6M�] n PRQhXcV�M ¥ M�] � bg]f��b�kWM ���M×�WXZT bN�ÏPRJLKNM ]Z]cbgd�JLKNM6beT KWQYQYM�_¡O�bgQ�kWM V[P��hb�kNM ]
_NXZÖRM ]¯kNM ]9KW^)VNQSPÉ]¯kNM�] D dh`YQYM�TwÜNb*kNM�ÔÝ]cbRQYXckNPW�g`SXZM _NM�_�KN_	`SQYPR_NdYO�bgQI`SM,_NM�`SbUkNM{^6PRdYP#_LKN]cbW�HO�M Qhb
ONKNM�kNM _*`SQYPR_NdYO�bgQI`wPRQÏT PR_a`SXZk[PRkNM�d�dYXcjR_NXZÞ[T PÉ`SXfÖÉPRd7kWM>TÒPR]ZbgQ ¥ kNM>bÒ� �ÓZjgM _WbN� D ]WÛ[K��hb�kNM>TÒPR]ZbgQÏPÉdYb ©
T XcPRkNb�PR]NXZ_L`YM QhTÒPR^)VWXcb,^�M kNXZb�M��HO�bgQh`SP�PROWQYbÒ�HXc^0PRk[PR^�M _a`SM{ß�àR� ��á kNM�] � bg]f��b,ONQhbR��KN_NkNb�Ü[PÉT X\P
M ] n PRQYXZV¯MÉ� ¥ OWKNM kNM{M dh`SPRQoQhM ]cPRT XZbg_[PRkNb�P�]cP���bRQY^0PRT X �bg_*kNM{]cP F KNV�T bRQYQYXZM _a`SMikNMEÚAKNTÒPÉ` �PR_	M�_	M ]
Xc_a`SM�QYXZbgQ�kNM ] � bg]f��bN� | P�`YQSPR_Wdh��M QhM _NT�X\P�`SKNQhVNKN]ZM _a`wP�kNM�TÒPR]ZbgQ{`wPÉ^)VNX �M�_.M d�dYXcjR_NXZÞ[T PÉ`SXfÖÉPR^0M�_a`SM
kNXZ��M�QYM�_L`YM�kNM�T M Qhb ¥ M��HO�bgQh`SP�M�_�ONQhbg^�M kNXZb)KN_[P*TÒPR_a`YXck[PRk�PRkWXcT XZbg_[PR]¯kNM��g� �,á � D dI`wP)`SQYPR_Nd ©
��M QhM _NT�X\P	`SKNQhVNKN]ZM _a`wP�M d�PÉ`YQYXcVWKNXcVN]ZM#ONQhXc_NT�XcO[PÉ]c^�M _a`SM#P�M�ÖgM�_L`Ybgd#JLKNM*kNKWQSPR_ÆkNMUKN_NbRd�T�K[PR_a`SbRd
k �Ó\PÉd>PUPR]cQhM kNM�kNbgQ>kNM�KW_�^0M�d ¥ ^�M kNXZbN�WkNKWQSPR_a`SM�]Zbgd!T�K[PR]cM�d!M ]9PRjgK[P)^ �PRdo��Q �Ó\P#ONQhb"ÖgM _WXcM _a`YM�kNM
_NXZÖRM ]ZM dr^ �PÉd�ONQYbR��KW_NkNbgdAM _�M ] n PRQhXcV�M�â²O�bgQ�kNM�V[P��hb#kWM{�É�g�g��^	ã¾Û[K ¥ M�dYbgVWQYMEM ][KN^#VNQSPR][kWM _a`SQhb
kNM{KW_[P�T PRO[P�] �Óc^�XZ`YMokNMi��bg_NkNb�kNM{PÉONQYbÒ�HXc^0PRk[PR^�M _a`YM{�É�g��^äkWM{M dhO¯M�dYbgQ�åWM�dh`wP#PRjgK[P���Q �ÓcP�kWM V�M
kNM dhONK �M�d�kWM dY]ZXcæ PRQYdhM)O¯bRQ{]\P�O¯M�_NkNXZM _a`SM)_WbgQh`YM)kNM ] Õ ^)VWQSPR]zkNM�ÚAKNT PÉ` �PÉ_9� D dh`wP�PÉjgK[P6^ �PRd���Q �Ó\P
`wPR^#VNX �M�_¨M�d6QYXZTÒPÆM _§bÒ� �ÓcjRM _NbN�odYbgdI`SM _WX �M _WkNbgdYM�T bg_¨M dh`YM�XZ_L`YM QhTÒPR^)VWXcbÆONQYbR��KW_NkNbÌM�]�^ �P¹�HXc^�b
kNM�bÒ� �ÓcjgM�_Nb�T M�QYTÒPÉ_NbÆPR]A��bR_NkNb�M _ÇM�] � bg]Z��bÅkWM ���M��HXZT bN� | PRd)M dI`SXZ^6PRT�Xcbg_WM d#kWM ]o`YQSPR_NdhO¯bRQh`SM
kNM	bÒ� �ÓcjgM�_NbN�ÏO�bgQ�kNXZ��KNdhX �bg_/�ÝkNM�]!PRjgKNP�ONQYbÉ��KN_Nk[P�ÜNPRT XcP�M ]oPRjgK[P�Xc_a`SM�QY^�M kNXcP�JLKNM ¥ PRT M�dhbgVNQYM
M ]Z]\P�âèç@àR��^�é×êÉdSã ¥ M�]¾T bg_NdhKN^�b6kNM�b"� �ÓZjgM _Nb�QYM�O¯bRQh`wPÉkNb6M�_�]\P*]cXf`SM�QSPÉ`YKNQSP�âèçäß"�g�*^�é×êÉdwã>dYbR_
V[PR]cPR_NT M PRkNbgd�O�bgQ,]cPRd,`wPÉdSPRd�kNM)`YQSPR_Wdh��M QhM _NT�X\P�^�M kNXcP ¥ `SKWQYVNKN]ZM _a`wP�O�bgQ,M�_NT XZ^6P	kNM�]ÏKN^)VWQSPR]
âèç%ß�àÉ��^�éwêÉdSã�� D ]�`YQSPR_NdhO¯bRQh`SM*kNM�^0PRdSP�T M�QYTÒPÉ_NbÅPR]Ï��bR_NkNbÌâèçë�Wìîía� F ÖWã��7^0M�kNXckNb�P�`SQYP"Ö �M�d
kNM�]\P�O[PRQI`SM	^ �PRd)ONQhbR��KN_NkNP�kNM ]oT M _a`YQYb�kNM�] n PR_[PR]¤kNM0ÚAKNT PÉ` �PÉ_9��QYM�dYKN]f`wPÅM _ÊKW_Ç`YXcM�^0O�b�kNM
QYM�dYXckWM _NT�X\P�M�dh`YXc^0PRkNb�O[PRQYP�]cPRdAPRjgK[PRdrONQhbR��KN_NkNPRdokNM�] � bg]f��b�kNM ���M��HXcT�b#kNM�PRONQhbÒ�WXZ^6PÉk[PR^�M _a`SM
�gàR�*PÂï_Nbgd��
l M�]cPÆM�ÖÉPR]cK[PÉT X �bR_¨kNM�]cbRd�Û[K��hbgd0kWM�TÒPÉ]cbgQ*M _a`YQYM�M�] � bg]f��b ¥ M�] n PÉQYXcV�M�dYM�kNM kNKWT MÅJLKNM�]cbgd
_NXZÖRM ]ZM d	XZ_L`YM Qh^0M�kNXcbgd�kNM�] � bg]Z��bÆM��HO�bgQh`SPR_9�EO¯bRQ6^�M kNXZbÃkNM�KN_ªÛ[K¹�hbÌ`YKNQYVWKN]cM�_L`Yb¡M _·T�bg_a`SQYP
kNM.]\PÊkNXf��KNdYX �bg_·^0bR]cM T�KN]\PÉQ �{ç �Éðg�g� ��á Ü[PRT�X\PÊ]cbRd�_NXZÖRM ]cM�d�dYKNO�M QhXcbgQhM d � t O[PRQI`SXZQ�kNM.]\PRd
bgVNdhM QhÖÉPRT�Xcbg_WM d�kNM�ßÒ��^�M dhM d�kNM�kNKNQSPÉT X �bR_ÆkWM dYkWM6]\P�dhKNO¯M�QhÞ[T�XcM�Ü[PRdI`wP�M ]���bg_NkNb�M�_ÌM ]�T�M _a`SQhb
kNM ] � bg]Z��bUkWM ���M��HXcT�bN�ÂONKNM kWM�ÖgM�QYXfÞ[TÒPRQhdYM�JLKNM�M�dh`YM�Û[K��hb�ÖRM Qh`YXcT PR]�kNM�ÜNM TwÜNb0d �Ó¾beT KNQhQYMR� ¥ M�dh` �P
PRdYbeT XcPRk[P*T bg_�]cbgdiQYM�^0bR]cXc_Wbgd>kNM�^0M�dYbeM dYT PR]\P�ONQYM�dYM�_L`YM d,M�_Å]\P*TÒPÉO[P0dhKNO¯M�QYXZbgQ � v PRQYM�T M)M×�HXcdh`YXcQ



KN_[P)T�XcQYT�KN]\PÉT X �bR_6dYM�T KN_Wk[PRQYXcP#kNM�_L`YQYbUkNM�]ZbgdAQYM ^�bg]ZXc_Nbgd ¥ kNM _a`SQhbUkNM ]�Û[KNXZkNb)JLKNM,dhM�M _NT�KNM _a`SQYP
O¯bRQ6kNM�V[P��hbÊkNMÅM�]c]Zbgd �!T�bg_·dYXZjg_Nbgd0bgONKNM�dh`Ybgd	M _·T PRk[PÌT PRO[PW� D dI`wPRd�T�M ]Zk[PRd6kWMÅT XZQYT KW]\PRT�X �bg_
O[PRQhM T M�_�bHT PRdYXZbg_[PRQiKN_[P0T bg_aÖgM�QYjgM�_NT XcP	kNM#T PR]cbRQ{PR_a`YQYM#]Zbgd{àR�g� ¥ �g�R�0^ñkNM)O�bgQh��KW_NkNXckNPRk�M�_
M ]�T�M _a`SQhb0kNM�]�QYM�^0bg]ZXc_Nb ¥ KN_�Û[K¹�hb*kNM�TÒPÉ]cbgQ>JLKNM�dSPÉ]cM�kNM �M dI`SMÉ�[ONQYXZ_NT XZO[PR]c^�M _a`YM�PU]cbU]\PÉQYjgbUkNM
]\PRd>XZdYbgOWXcT _NPRd>Ü[PRT�X\PU]cbgd>_WXZÖgM�]cM�d>dYKNO�M QhXcbgQhM d �
v PR]cPRVNQYPRd#T�]\PÒÖgMÉx�òEó�ô/õ¹ö¹÷eø�ù[úõ¹ô¨ûeó	÷"üRýN÷6þ�ÿSõ��×ýHô�ûa÷Rå���õ�� �Òõ�ûeó���úó	�gùèøwõ*þ�ÿwõ��×ýeô�ûeõ¹å�
w÷��f÷Rô/øwó	ûeó
øY÷��cõ¹ÿ×�



t,}>FeCEpitinoC bR�E`SÜNM6`YÜNM dhXcd)bÉ� l PÒÖeXck t ]cV�M QI`Sb p XZÖÉPRd n PR^0PRQYjgbW�ÏONQYM�dYM�_L`YM k§PRd)O[PRQI`SXcPR]rQYM ©
JLKNXcQhM ^�M _a`{`Yb6bgVW`SPRXc_�`SÜNM l�m�noCim�p@m Ô FNnoGsDrq{n!D kNM�jgQYM�M#Xc_ v� Ú FeGInot,|¨m�n!D�t{q,m�� ©pit{v� ÚU� D _NdhM _[PÉk[PW� } P��YP n PR]cXf��bgQY_WX\PW� � M×�WXZT bN� m T�`YbgV�M Q��R�g�g�H�

C��D§y�Drq�C>Gs|�t�C>GIm�q@m Ô C��D·l�DADrv·��Õ{| Ô m Ô ��DÏÙ,GIn>m �

p M�T M�_L`{^0M PRdYKWQYM ^�M _a`Yd�b"ÖgM�Qi`YÜNM�dYXc]Z]9Xc_�ÚAKNT PÉ`wPR_ n Ü[PR_W_NM ]zXc_NkWXcTÒP¹`SM,`SÜNPÉ`E`SÜNM�kNM M�O¯M�dh`�Û[b á d
V¯M�` á M�M _Ç`SÜNM n PÉQYXcVWV¯M PR_ÇPR_Nk¡`YÜNM � KW]Z�EbR� � M×�HXcT bW�r`YÜNbgdhM	`SÜ[PÉ`#`wP��ÉM�ON]\PRT�M	V�M ]cb á `SÜWM	dYXZ]c]
]cM�ÖgM ]APÉ`�`YÜNM�ÔÝ]cbgQhXck[P F `SQSPÉXZ`Sd��¾Ü[PÒÖgM�æ M Qhb�^�MÒPÉ_Ã_NM�`#^0PRdhd�`YQSPR_WdYO�bgQh` �zVWKW`�TÒPRQhQ ¥ dYXZjg_NXfÞ[TÒPR_a`
PR^�bgKN_a`SdAbR�9ÜWMÒPÉ`oPR_Nk0b"� ¥ jgM�_9� C ÜNM{ÜWMÒPÉ`rÛ[KH�6PRdhdYbeT XcPÉ`SM�k á Xf`SÜ0`YÜNMi^0M PR_0M×�HTwÜ[PR_NjgM�M��HO�bgQh`Yd
PRONONQhbÒ�WXZ^6P¹`SM ] ¥ ß"àR� ��á ��QYbg^�`SÜNMrkNM�M O � KN]f�L`Sb á PÉQYkNd�`SÜWM n PÉQYXcVWV¯M PR_9�¹PR_Nk�^6P ¥ V¯MrQYM�]\PÉ`YM k�`Sb
`SÜNME��bgQh^6PÉ`YXcbg_#bR�/`YÜNM!ÚAKNTÒPÉ`SPR_ Õ _NkNM�QYT KWQYQYM�_a`Ò� C ÜNMiM kNk ¥ ÜWMÒPÉ`r`SQYPR_NdI��M QAXcdrPR]ZdYb�dYXZjg_NXZÞNTÒPR_a`S] ¥
kNX��¯M QhM _a`i��QYbg^ëæ�M Qhb	PR_Nk�M��HO�bgQh`Yd�bR_ÅPÒÖgM�QSPRjgM�PR_�PRkNkNXf`SXZbg_[PR]��R� �,á � C ÜNXZdEM kNk ¥ `YQSPR_NdI��M QiXcd
PÉ`Y`YQYXZVNKW`wPÉVN]cM�^0bRdh`S] ¥ `Sb	M�ÖgM _a`Yd�`YÜ[PÉ`{]\PRdI`{��QYbR^�P���M á k[P ¥ d,`Sb�PRV�bgKW`{bg_NM)^�bg_a`SÜÅPR_NkÅÜ[PÉ]Z�s�
kNKNQhXc_Nj á ÜNXZTwÜ�T bg]ZkNM Q á PÉ`YM Q!��QYbR^2kNM�M O�M QE]cM�ÖgM�]cd!XZ_	`SÜNM n PRQhXcVNV�MÒPÉ_Æâ²V�M _NM PÉ`SÜ��R�g�R�#^	ãrÛ[b á d
b"ÖgM Q�`SÜNM�dYXZ]c] á Xf`SÜNXZ_ÌP�V�bR`Y`Ybg^ V�bgKN_Nk[PÉQ ¥ ]\P ¥ M Q�T ]cbRdYMU`Sb��R�g��^ `SÜNXZT��Â� C ÜNM�T bg]ZkNM Q á P¹`SM Q
Xcd0PR]cdhb�ÖgM Q ¥ QhXcTwÜÑXc_ÑbÒ� ¥ jgM�_�PR_NkÇ`SÜNM�kNM M�OªM��HTwÜ[PÉ_NjgM�dhKNdh`SPRXc_Wd0`SÜWM�_NM PRQ © V¯bÉ`Y`SbR^&bÒ� ¥ jgM�_
^6P��WXZ^)KN^äXZ_6`SÜNM � KW]Z��bR� � M��HXcT�bN� á ÜNM�_NT M,`YÜ[PÉ`oT bg]Zk á P¹`SM Qo^)KNdh`odY]ZXckNM�kNb á _	`SÜNM,_WbgQh`YÜNM Qh_
dY]ZbgO¯M6bR�>`SÜNM�ÚAKNTÒPÉ`SPR_ F XZ]c]è� D dh`SXZ^6P¹`SM d�bR�EbÒ� ¥ jRM _Ê`SQYPR_NdYO�bgQI`UV ¥ kNX��/KNdhXcbg_Æ��QYbg^-`SÜWM	kNM M�O
á P¹`SM QAXc_a`Yb�`YÜNMEb"ÖgM Qh] ¥ Xc_Wj�XZ_a`SM Qh^0M�kNX\P¹`SM á PÉ`SM�Q,â»ç àR��^0éAd����IãrPÉ_Nk�`YÜNMEbÒ� ¥ jgM�_6T�bg_NdYKW^0OW`YXcbg_
QYM�O¯bgQI`SM�kÅXc_�`SÜNM�]cXf`SM QYPÉ`SKWQYM0âèç'ß"�g�*^0é�d����YãEPRQYM�V[PR]cPR_NT M�kÅV ¥ `SÜNM�QSPÉ`YM d�bR��^�MÒPR_�PR_Nk�M�kNk ¥
`SQYPR_Ndh��M�QYd�b�ÖRM Q#`YÜNM�dYXc]Z]iâèç ß�àR��^0é�d����Yã×� C ÜNM6_NM PRQ © V¯bÉ`Y`SbR^?^6PRdhd�`YQSPR_WdYO�bgQh`	âèç �Wìîía� F ÖNã
^0M PRdYKWQYM k�PRT�QYbgdhdz`YÜNMrkNM M�O¯M�dh`7O¯bgQI`SXZbg_�bR�H`YÜNMrT M�_L`YQSPR]gÚAKNT PÉ`wPÉ_ n ÜNPR_N_NM�]edhKNjgjgM�dh`YdÏP>QYM�dYXckWM _NT�M
`SXZ^0M{��bRQ!`SÜNM�kNM�M O á PÉ`YM QYdibR�z`SÜNM � KN]Z�zbR�ÝPRV�bgKW`��gàÉ� ¥ MÒPRQhd �
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·����¹Ù/��»<±+��ª ³ ¶<ª¦£=Á���«¬ ª¦£OªÏ©�ª¦¡®¨¢�¤´-§ �¤£	º	Ç ��������������������������������������������� íg�
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ßÒ� ðâÊ¤Ð�¶<¨¢���^±<ª2è#�m¯°£�¨®©�¨¤«¯°´Ú±+�¤¡Äª¦´<©�¡®ª�ó �k�¤´��¤¡5©I�¤´�§ �^¯�±+�¤¡ÆÀ`¯°¡¢Á¾¯8±+�ÏÂ[«�I²2¨®©I¯N·��¦õ î ú°õ�ô �M6®Ñ�»
Öwú î ÿwú2ô úN6¢ì º	Ç�ß`�����¤©	É<ª2è�ß#¨®£�§ �^¨¢½�¶<©�¨�«¯°´�¥¦���^§�¨®©�ª¦¡W±+��¡®¯°£�£ �¤´<£ ¯¦�^�¤£�è�¨®´<©�¡®¶<¿¦�µ±<¯°£�é`ß\Ë
ÃO�Æ£RÈ7¯°´ ³ Ë@�	ª¦´ ³ ���\±+��ØwõµùPO=ÊÏ·¹ÈRQ�Ô#¿eÈRQ%�°º	»+¿¸©�¶<ªw§ ��¯Ï©I¯¦�^���¤´�§¤«¬ ¼k��§ ��¯°£�é`ª¦´<±+���^ª¦ª
·¹é`ª>$ £	º	Î<¡®ª�¡@«¬ ´+�¤ª¦£ ³ �^¶+�¤£�ª¦£:���  �^�¤£ �¤´�§�ª¦´e¡®ª�©I¯�¥¦����§�¶+�	ª�±+�`¼k�¤±<¨®©�¨�«¯°´�ÇmòU¡�Á¾¯°´<±+¯��¤´�§�ª¦¡
 ¯°£�¨�©�¨¤«¯°´~£ ���¤´<©�¶+�¤´-§ �^ªÏª¸ÿ¦õ¦Öwú�¼ ±+��¡�ªk£�¶  ��� �Í©�¨¢�#¡®¨¢½����¦Ç-����������������������� �+o

ß¦� òÆ¥¦¯°¡®¶<©�¨¤«¯°´N§ �¤¼  ¯¦�^ª¦¡O±<�~¡�ª�§ �¤¼  ���	ªw§�¶+�^ª'·¾�¤´'î¤Ã�º��¤´t¡¢¯°£k£ �¤¨�£k¨®´<£ § �^¶�¼k�¤´�§ ¯°£µ±+�¤¡
ª¦´�©�¡®ª�óÕ�¦»<©I¯¦�^��� ³ ¨®±+¯°£  ¯¦�O¥wªw�^¨®ª¦©�¨¢¯°´+�¤£O±<�  ��¯¦Á¾¶�´<±<¨®±<ª¦±¸±+�¤¡�¨®´<£�§ �^¶<¼k�¤´-§ ¯+Ç5È"ªk¡@«¬ ´<�¤ª¦£
±<�¤¡ ³ ª¦±<ª¦£:£�¶  ���  ¶+�¤£�§�ª¦£Æ©I¯¦�����¤£  ¯°´�±+�¤´�ª ¡®ª¦£:£ ���^¨¢�¤£:£�¨®´¸©I¯¦����� ³ ¨¢�¤ÇWÈ�ª¦£U¼�ªw�^©�ª¦£:�¤´¸�¤¡
�âó ��§ �¤¼  ¯¦�^ª¦¡�¨�´<±<¨®©�ª¦´~�¤¡7¨�´<¨®©�¨¢¯µ±+��©�ª¦±<ªÏ¼Ï�¤£�Ç ��������������������������������� àHß

ßÒð SWª¦¡®¯¦���¤£�¼k�¤±�¨¢¯°£ç±+�Ïª¦¡ ³ ¶<´<¯°£�¨®´<±<¨�©�ª¦±+¯¦���¤£ç±+�Ï©�ª¦¡®¨�±<ª¦±�±+�Ï¡¢¯°£�±�ªw§ ¯°£  ªw�^ªæÈTQ�Ô8·¹ª�º
¿NÈRQ%�t·¾½�º	ÇÓòU£�©�ª¦¡®ª�±+�¤¡R¡®ª¦±+¯�¨¢Ê¤Ð�¶<¨¢���	±+¯+è¸È"¯°£k©¦«¬ �^©�¶<¡¢¯°£ ½�¡�ª¦´<©I¯°£k©I¯¦�����¤£  ¯°´<±<�¤´Nª
¡�ª�¨®´-§ �¤´<£�¨�±<ª¦±�±+�¤¡��¤©I¯+Î<¡¢¯°£:§ �^¨�«ª¦´ ³ ¶<¡¢¯°£:©I¯¦�����¤£  ¯°´<±<�¤´eª ¡®ª ©I¯¦�����¤¡®ª¦©�¨�«¯°´  ��¯°¼k�¤±<¨�ª¦±<ª
 ªw�^ª#¡¢¯°£5©�¶<ªw§ ��¯�É<ª¦©I�¤£¤Î-¡®ª¦£Ä½�ªw�^�^ª¦£Ä±+�O������¯¦�Ä�¤´Ïª¦¼�½�ª¦£5£ ���^¨®�¤£5¨®´<±<¨®©�ª¦´ £�¶µ±+�¤£ ¥2¨®ª¦©�¨¤«¯°´
�¤£�§<«ª¦´<±<ªw�¤Ç�òU£�©�ª¦¡®ª8±<�¤¡5¡®ª¦±+¯8±+�����¤©	É+¯+è�È"¯°£�©¦«¬ �^©�¶�¡¢¯°£ç´+� ³ ��¯°£�©I¯¦�����¤£  ¯°´<±+�¤´�ª¦¡  ¯¦��Ë
©I�¤´-§�ª�ó �`±+�=±<ªw§ ¯°£W½�¶<�¤´+¯°£  ¯¦�W�¤´<£^ª¦¼�½�¡®�  ªw�^ª�¡�ª¦£W©I¯°¼  ¯°´+�¤´-§ �¤£U±+�\¥¦�¤¡¢¯�©�¨�±<ª¦±k�¤£ §�¨ÌË
¼�ª¦±<ª¦£Rª  ªw��§�¨¢�U±<�`¡¢¯°£R©�¶<ªw§ �^¯µÉ�ª¦©I�¤£�· -VU þ-º	Î+¡®ª¦£R¡@«¬ ´<�¤ª¦£U©I¯°´  ¶<´-§ ¯°£R©I¯¦�����¤£  ¯°´<±<�¤´
ª¦¡  ¯¦�	©I�¤´�§�ª�ó ��±+��±<ªw§ ¯°£\�¤£ §�¨®¼Ïª¦±<¯°£�¶<£�ª¦´<±<¯k¿°ªÏ£ �¤ªk§ ���¤£\¯�©�¶<ªw§ ��¯¸É<ª¦©I�¤£�Ç ������� à-�

ßwo òÆ¥¦¯°¡®¶<©�¨¤«¯°´'§ �¤¼  ¯¦�^ª¦¡�±+��¡�ªö¥¦�¤¡¢¯�©�¨�±<ª¦±t¥¦����§�¨®©�ª¦¡5W ·¹£ ���^¨¢�¤£Ï±<�¤¡�¡®ª¦±+¯Ú¨®Ê¤Ð-¶<¨®���^±+¯-º�¿
¥¦�¤¡®¯�©�¨®±�ª¦±Ú�����^¯¦�YX�·¹£ ���	¨¢�¤£�±<�¤¡U¡®ª¦±<¯�±+�����¤©	É+¯-º��¤´EÈRQ�Ô¸¿�ÈRQ%�Ó·¹£��  ªw�^ª¦±+¯°£  ¯¦� ¡�ª
¡å«¬ ´+�¤ª�É<¯¦�^¨¢Ê�¯°´-§�ª¦¡O±<¨®£�©I¯°´-§�¨®´�¶<ª�º	Ç�ï"¯2±<ª¦£k¡®ª¦£µ£ ���^¨®�¤£ £��¸�¤£�©�ª¦¡�ª¦´t©I¯°´E�¤¡U�âó �~¥¦����§�¨®©�ª¦¡
¡®¯�©�ª¦¡®¨®Ê¤ª¦±+¯æ�¤´Ú¡®ª~�¤£^Ð-¶<¨�´<ªæ£�¶  ���^¨¢¯¦�ç¨¢Ê¤Ð�¶<¨¢���	±<ª2»"©�¶+¿°ª¦£ ¶<´<¨®±�ª¦±+�¤£#£ ¯°´Ú¼Ï¼ £ ��� Ç¸òÆ¡
 �^¨®¼k���\´#«¶<¼k����¯�ª¦¡7�Í´<ª¦¡7±<��©�ª¦±<ª¸£ ���^¨¢��¨�´<±<¨®©�ªµ�¤¡m´#«¶<¼k���^¯�±+��©I�¤¡®±�ª2»Í¼Ï¨¢�¤´-§ �^ª¦£`Ð-¶<�
�¤¡�£ � ³ ¶<´�±+¯ ´#«¶<¼k����¯ ¨®´<±<¨®©�ª�¡®ª  ��¯¦Á¾¶�´<±<¨®±<ª¦±�©I¯¦�����¤£  ¯°´<±<¨®�¤´�§ �µ·¾�¤´e¼eº	ÇWÈ"ª¦£R¼Ïªw�^©�ª¦£
�¤´8�¤¡��âóÕ��§ �¤¼  ¯¦�^ª¦¡7¨®´<±�¨®©�ª¦´e�¤¡7¨®´<¨®©�¨®¯ ±+��©�ª¦±�ªÏ¼k�¤£�Ç ��������������������������� àgà
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�É� òÆ¥¦¯°¡®¶<©�¨¤«¯°´�§ �¤¼  ¯¦�^ª¦¡�±<�¤¡<øÍ¶wóÕ¯�§�¶<��½�¶<¡¢�¤´-§ ¯�¥¦����§�¨�©�ª¦¡Í±+�=§ �¤¼  ���^ªw§�¶+�^ª��¤´�¯2©^É<¯ ´<¨®¥¦�IË
¡®�¤£�±<¨¢Á¾�����¤´-§ �¤£�Ç¸È�ª¦£�¡@«¬ ´<�¤ª¦£ ³ �^¶+�¤£�ª¦£�©I¯¦�����¤£  ¯°´<±+�¤´Úª8¡®ªæ�¤£ §�¨�¼Ïª¦©�¨¤«¯°´�±<¨®���¤©I§�ª8±+��¡�ª
�¤©�¶�ª¦©�¨¤«¯°´t·ÕÔ¤Ö°º��¤´EÔ�ú �CZ ¼Sî�ÃV£ ��� »G¼Ï¨¢�¤´-§ �^ª¦£=Ð�¶+�µ¡®ª¦£`¡@«¬ ´+�¤ª¦£=±+�¤¡ ³ ª¦±<ª¦£#©I¯¦�����¤£  ¯°´+Ë
±<�¤´�ª8¡®ª~�¤£ §�¨�¼Ïª¦©�¨¤«¯°´�ª¦±<¨�ªw½\«ªw§�¨®©�ªæ±+��¡�ª~�¤©�¶<ª¦©�¨¤«¯°´?·��*�°ºç�¤´?Ô�ú ��û ¼ î�ÃB£ ��� Ç¸Ñ\¯¦§ �
�¤´-§ ¯°´<©I�¤£mÐ-¶<�5�¤£ §�ªö«¶<¡¢§�¨�¼ÏªR£ ���^¨¢�5Á¹¶+�W¼ ¶<¡¢§�¨  ¡�¨®©�ª¦±<ª  ¯¦�UÔ�ú  ªw�^ªO¶<´�ªO¼k�âóÕ¯¦�m©I¯°¼  ªw�^ªnË
©�¨�«¯°´e©�¶�ª¦¡®¨¢§�ªw§�¨¢¥wª��¤´-§ ���çª¦¼�½�ª¦£O£ ���^¨¢�¤£¤ÇÄÈ"¯°£O´#«¶<¼k���^¯°£U±+�¤¡G¡®ª¦±<¯ ¨¢Ê¤Ð�¶<¨¢���	±+¯�¨®´�±<¨®©�ª¦´�¡�ª
 ��¯¦Á¾¶�´<±<¨®±<ª¦±e´+¯°¼Ï¨�´<ª¦¡G±+��¡®ª¦£�£ ���	¨¢�¤£�»<ª¦Ð�¶+�¤¡®¡¢¯°£�±<�¤¡�¡®ª¦±+¯Ï±+�����¤©	É+¯�¨®´�±<¨®©�ª¦´~¡®ªk¼k�¤±<¨�ª
±<�¤¡  ���^¨®¯�±+¯+è`¡¢¯°£  �^¨®¼Ï����¯°£#©I¯¦�����¤£  ¯°´<±+�¤´öª~¡®ªe�¤£ §�¨®¼�ª¦©�¨¤«¯°´�±<¨¢���¤©I§�ª2»7¡®¯°£ç£ � ³ ¶<´<±+¯°£
·¾�¤´  ªw�2«�¤´-§ �¤£�¨®£	º\©I¯¦�����¤£  ¯°´<±<�¤´æª�¡®ªk�¤£�§�¨®¼Ïª¦©�¨¤«¯°´�ª¦±<¨®ªw½\«ªw§�¨®©�ª2ÇRÈ"ª¦£=£ ���^¨¢�¤£=£�¨®´æ�âó ��±<�
¡�ª¦£�¯¦�^±<�¤´<ª¦±<ª¦£µ£ �e�¤£�©�ª¦¡®ª¦´E©I¯°´E¡®ª�£����^¨¢�  ��«¯w²2¨�¼Ïª�£�¶  ���	¨¢¯¦��Ð�¶+�e£�«¬ ¡¢¯�§ �¤´ ³ ª2Ç�È"ª¦£
¼�ªw�^©�ª¦£��¤´æ�¤¡7�âóÕ��§ �¤¼  ¯¦�	ª¦¡�±+�¤´+¯¦§�ª¦´8�¤¡"¨®´<¨®©�¨¢¯µ±+��©�ª¦±�ªÏ¼k�¤£�Ç ������������������� à�o

�eß òÆ¥¦¯°¡®¶<©�¨¤«¯°´�§ �¤¼  ¯¦�^ª¦¡m±+�æ·¹ª�º`¡®ªÏ¥¦¯¦��§�¨�©�¨®±<ª¦±����¤¡®ªw§�¨¢¥wª:[�»W·¾½�º��¤¡Ä£ � ³ ¶<´<±<¯e¨®´-¥wªw�^¨®ª¦´-§ �
±<�¤¡ ³ �^ª¦±<¨®�¤´�§ ��±<�¸¡®ªæ¥¦�¤¡®¯�©�¨®±�ª¦±Ú£�¶  ��� ��©�¨®ª¦¡]\ ·¾¥¦��� ðÕ£ ���^´2Ë�!+¯°´-§�ª¦´+��§8Ù�Û#ÜwÝ^�®»]�wú¦ú°ÿ°º	»
¿X·¹©�ºe¡®ªÚ�¤´<��� ³ «¬ ªE©�¨®´:«��§�¨®©�ªN§�¶+��½Í¶<¡¢�¤´-§�ª`_
a~¯¦½<§ �¤´<¨®±+¯°£~ª  ªw��§�¨®�e±+�ö¡¢¯°£æ±<ªw§ ¯°£æ±<�
ª¦¡®§�¨®¼k��§ ��«¬ ªe±+�¤¡ÆÀ`¯°¡®Á�¯8±+�kÂ[«�I²2¨®©I¯��Ï¨®´�§ ���  ¯°¡�ª¦±+¯°£`�¤´�¡®ª  ¯°£^¨®©�¨¤«¯°´ö±+�¤¡Äª¦´<©�¡®ª�ó �¦Çkß=�
ª¦©�¶<���^±+¯�©I¯°´Úðâ£ ���	´2Ë�!+¯°´-§�ª¦´+��§~Ù¤Û`ÜwÝ^��·��wú¦ú°ÿ°º	»W¡¢¯°£�´#«¶<©�¡¢��¯°£�±+�¸¡¢¯°£ç���¤¼k¯°¡�¨®´+¯°£#�¤£ §<«ª¦´
©�ªw�	ª¦©I§ ���^¨¢Ê¤ª¦±+¯°£  ¯¦��\cbd\few»�±+¯°´<±+�g\Pe��¤£`¶<´8¥wª¦¡¢¯¦�  ¯°£^¨¢§�¨¢¥¦¯��Õ�¤¡¢��¥wª¦±+¯(�2Î�ª¦Ð�¶7«¬ £ �
�¤¡�¨ ³ �=�¤¡�¥wª¦¡¢¯¦�7\fe�ý0ú2ô�õnþG&hZ·¹©I¯°´��h�ýi��ô�Ö¦íg��Ô�ú ��� � £ � ä ¡®ª ±+�¤£ ¥2¨®ª¦©�¨¤«¯°´¸�¤£ §<«ª¦´<±<ªw�
±<� ¡¢¯°£#¼Ïª  ª¦£ç±+�:\�º	»7±+�¤´+¯¦§�ª¦±+¯  ¯¦�ç¡®ªe¡@«¬ ´+�¤ª¸É+¯¦�^¨¢Ê�¯°´-§�ª¦¡5±+�¤¡ ³ ª¦±<ª¸�¤´��¤¡Ä���¤©�¶<ª¦±+�^¯
·¾½Gº	ÇÆÈ"ª¦£�¼�ªw�^©�ª¦£��¤´æ�¤¡7�âóÕ��§ �¤¼  ¯¦�	ª¦¡7±+�¤´+¯¦§�ª¦´æ�¤¡"¨®´<¨®©�¨¢¯k±+�¤¡�¼Ï�¤£�Ç~��������������� �g�

�R� ê2�¤©�©�¨¢¯°´+�¤£��¤´  �^¯¦Á¾¶<´�±<¨®±<ª¦±ö©I¯°´-§ �^ª�§�¨®�¤¼  ¯�±+��¡�ª¦£�©I¯°¼  ¯°´+�¤´-§ �¤£ ±+�¸¡®ª�ª¦´+¯°¼Ïª¦¡@«¬ ª
±<�\¥¦�¤¡¢¯2©�¨®±<ª¦±�»�±<¶+�^ª¦´-§ �\�¤¡  ���^¨¢¯2±+¯�±+�\¨�´2øÍ¶+�¤´<©�¨�ªç±+�\§ ���¤£U���¤¼k¯°¡�¨®´+¯°£Æ±<�=¼k�¤£ ¯��¤£�©�ª¦¡®ª
£�¯¦½<����¡�ª  ¯°£�¨®©�¨¤«¯°´Z±+�¤¡\ª¦´�©�¡®ª�óÕ�¦ÇXÈ"ª¦£~¡@«¬ ´<�¤ª¦£ ³ �^¨®£��¤£�¥¦����§�¨�©�ª¦¡¢�¤£¸ªN¡¢¯N¡®ªw� ³ ¯E±+��¡®ª¦£
£��¤©�©�¨¢¯°´+�¤£m©I¯¦�����¤£  ¯°´<±+�¤´çª=¡¢¯°£7¼Ïª  ª¦£�±+�W¡�ª�!Ä¨ ³ ÇM�nþ+ÇÄÈ"ª¦£�¼Ïªw�^©�ª¦£��¤´��¤¡°�âó �W§ �¤¼  ¯¦�^ª¦¡
¨�´<±<¨®©�ª¦´e�¤¡7¨®´�¨®©�¨¢¯µ±+��©�ª¦±<ªÏ¼Ï�¤£�Ç ����������������������������������������������� �Wß

�Éí ð ³ ¶<ª¦¡GÐ�¶+�`¡�ªV!Ä¨ ³ ÇI�*��»  ����¯  ªw�^ª ¡®ª�ª¦´<¯°¼Ïª¦¡@«¬ ª ±+�#§ �¤¼  ���^ªw§�¶+�^ª�¿¸¡�ª¦£U�¤£�§�¨®¼Ïª¦©�¨¢¯°´+�¤£
±<�¤¡�øÍ¶nó ¯k¥¦����§�¨®©�ª¦¡7±+��©�ª¦¡¢¯¦�V� �¤©�¶<ª¦©�¨¢¯°´<�¤£�·ÕÔ¤Ö°ºR¿�·��*�°º��@ÇÇ��������������������������� �a�

��� Â�ª  ª¦£�¨�´<£ §�ª¦´-§<«ª¦´+��¯°£Ï±+�æª¦´+¯°¼Ïª¦¡å«¬ ª¦£k±+�¤¡O´<¨¢¥¦�¤¡R±+�¤¡O¼�ªw��·¾�¤´'©�¼¸º	»:�¤´t¨®´�§ ���^¥nª¦¡¢¯°£
¨®����� ³ ¶<¡®ªw�^�¤£�»�©I¯¦�^���¤£  ¯°´<±<¨¢�¤´-§ �¤£Oªk¡¢¯°£R§�¨¢�¤¼  ¯°£O£��?E´<ª¦¡®ª¦±+¯°£  ¯¦�O¡®ª¦£�¡@«¬ ´+�¤ª¦£ ³ �^¨®£ �¤£R¥¦��� Ë
§�¨�©�ª¦¡¢�¤£�±+��¡®ª:!Ä¨ ³ £¤Ç��*�µ¿)�¦ÿ�ÇUÈ"ª�©I�^¶+Ê�±+�¤´+¯¦§�ª�¡®ª  ¯°£�¨®©�¨¤«¯°´~±+�¤¡7ª¦´�©�¡®ª�óÕ�¦Ç ��������� �gí
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�Rà �m��� ��¡¢�¤£8¼k�¤±<¨®¯°£æ±+�öøÍ¶nó ¯t¥¦����§�¨®©�ª¦¡ç§�¶<��½�¶<¡¢�¤´-§ ¯t±+��§ �¤¼  ���^ªw§�¶+�	ª W 6 à 6 ±+��¡®ªE�¤£ÕË
§�¨�¼Ïª¦©�¨¤«¯°´B±<¨¢���¤©I§�ª0±+�t¡®ªP�¤©�¶<ª¦©�¨�«¯°´ ·ÕÔ¤Ö°º�¿V±+�t¡®ªZ�¤£ §�¨®¼�ª¦©�¨¤«¯°´Yª¦±<¨®ªw½\«ªw§�¨�©�ªP±<�E¡�ª
�¤©�¶�ª¦©�¨¤«¯°´P·��*�°º	Î:´+¯¦§ �¸Ð�¶+�t«�¤£�§�ªT«¶<¡®§�¨®¼Ïª~�¤£ §<«ª�¼�¶�¡¢§�¨  ¡®¨�©�ª¦±<ª  ¯¦�eÔ�ú  ªw�^ª8ª�ó�¶<£ §�ªw�^£ �
ª�¡®ª ³ ��«ªn�Í©�ª2Ç�È"ª¦£ ½�ªw���	ª¦£�±+�e������¯¦�µ©I¯¦�����¤£  ¯°´�±+�¤´Óª¦¡:¨®´-§ ����¥wª¦¡¢¯�±+�~©I¯°´2�Íª¦´<Ê¤ª�±+�¤¡
Ö¦×(j~»\©�¶+¿¦¯°£~¡@«¬ ¼Ï¨®§ �¤£�£ ¯°´P¡¢¯°£  ���	©I�¤´�§�¨®¡®�¤£
�Ú¿?Ö¦íÚ±+�ö¶<´Z©I¯°´nó ¶�´�§ ¯E±+�ÓÔ�ú¦ú¦úE¼k�IË
±�¨®ª¦£:¯¦½<§ �¤´<¨®±<ª¦£Rª  ªw��§�¨®�R±<�`¶<´~¼N«��§ ¯2±+¯Ï±+�lk%m/m¦ÛonIÛLpÕÜrqÚ·¾¥¦��� Ù��s0?�®»<À`�¤´-§�¡¢�¦»C�wú¦ú(�°ºRÈ"ª
¡å«¬ ´+�¤ªæ±<¨®£^©I¯°´�§�¨®´�¶<ª~É+¯¦�^¨®Ê�¯°´�§�ª¦¡U¨®´<±<¨®©�ª~¡®ª  ��¯¦Á¾¶�´<±<¨®±<ª¦±ö±+�Ï¡�ª8¨®£ ¯¦§ ���^¼�ª8±+�¸×�ô�í¦õ¦î�Ã#»
¯¦½�§ �¤´<¨®±<ªkª  ªw�^§�¨¢��±+��¡¢¯°£\¡®ª¦´<©I�¤£�É<¨�±+��¯ ³ ��«ªn�Í©I¯°£O±<�¤£�©I�^¨¢§ ¯°£O�¤´�¡®ª�ê��¤©�©�¨¤«¯°´�ð�ð�ðKÇ ��Ç®ÔwÇ � �g�
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D ] � bg]Z��b�kNM ���M��HXcT�b)M d¤KN_	^0PRQAdYM ^�XcT�M QhQSPRkNb�kNM�ç~ßRì àY��ß"��û#�L^ ä âñog�R�:��ß°�R�R�¸�L^	ã�M _ �PRQYM P
dYKNO�M QIÞ[T XcPR]¾T K ¥ P0ONQhbR��KN_NkWXck[PRk�^ �P¹�HXc^0P)dYM�PRONQhbÒ�WXZ^6P*P*]cbgdç�g�g�g�U^ëM _�dYK�T KNM�_NTÒP�bHM�dh`YMR� D ]
� bR]Z��bUM dI` �P*]cbeTÒPR]ZXcæ PRkNb)M�_L`YQYM�]\PÉd>]\PÉ`YXZ`SKWkNM d>kNM*ß"ð î ¥ íR� î q ¥ ]cPRd>]cbg_WjgXZ`YKNkNM d>kWM�ðg� î ¥ ogð îr� �
¥ M�dh` �P�T�bg_NM�T�`wPÉkNb�T bg_�M�] t ` �PR_a`SXcT�b�PR]zdYKNQhM dh`YM*P6`SQYP"Ö �M�d�kNM ] � PRQ n PRQhXcV�M ¥ PR]ÝM�dh`YM*P0`SQYP"Ö �M�d
kNM ] D dh`YQYM TwÜWbÅkNM0ÔÝ]cbgQhXck[PH� D dh`YM �KN]f`SXc^�b	M�d#M ]rKN^#VNQSPR]r^ �PRd�dYbg^�M Qhb¡â»ç �-�a��^	ã,kNM0]cbgd�kNbgd
JLKNMUkNM ]ZXc^�XZ`SPR_�PÉ] � bg]Z��bN��M ]7^ �PÉd,ONQYbÉ��KN_NkNbÆâ»ç��É���a�6^6ãidhXcM _WkNb�M ] n PR_[PR]ÏkWM�ÚAKNTÒP¹` �PR_9�/JeKWM
]cb*T bR_NM T�`wP*Ü[PRT XcPUM ] n PRQhXcV�MR�

l PRkNbgdi]cbgdEPÉ]Z`SbRdi_WXZÖgM�]cM�d�kNM�bÒ� �ÓcjgM�_Nb0kWXcdYKWM ]Z`Yb0bRVNdYM�QhÖÉPRkNbgdiM _�M ] � bg]Z��b*kNM ���M��HXZT b6O�bgQ
kNM VNP��hb	kNM�]7_NXfÖgM�]ÝkNM�] Õ ^)VNQSPÉ]zkWM�ÚAKNT PÉ` �PR_/�¯kNM�dYkNM#Ü[PRT M)PR]cjgKW_[PRdik �M T PRk[PRd)â�ÖgM�Q F ÖRM QYkWQYKNO§ó��
÷����c�/ß¦o-�L�H�eONO9�r�gí2o © ���L�Rã ¥ P)dYM,ÜNPRV �Ó\P�ONQYbRONKNM dI`SbU]cP#XckNM P�kNM{JeKWM,M ]/PRjgK[P#OWQYbR��KN_Wk[P#kNM�] � bg]Z��b
kNM V �Ó\PÌM�dh`wPÉQYdYM�QhM _Nb"ÖÉPR_NkWbN� n KNQhXcbgdYPR^0M�_a`SMR�E]cPÃkNXZdh`SQhXcVNKWT X �bR_¨ÖgM�Qh`YXcTÒPÉ]�kNM�b"� �ÓZjgM _NbÌ^)KNM dI`SQYP
JLKNM	]cbRd�ÖÉPR]cbRQYM d�O�bgQ#kNM�V[P��hbÅkWM	]cbgd�ß"�g�R��^=Ü[PRdh`SP�M ]r��bg_NkWbÅdYbg_Ê^0P ¥ bgQhM d�JeKWM	]cbgd�ÖÉPR]cbgQhM d
T M�QYTÒPÉ_Nbgd�PÑ]cPÇdhKNO�M QhÞNT XcMÉ� D dI`SbÑT bg_a`SQYPRkNXZT MÆ]\P¡_NbeT X �bg_�kNMÃJLKNMÆdYM�`YQSPÉ`SPÑkNM.KN_NPÑT�KNM _NT P
ONQYbÉ��KN_Nk[P	PÉXcdY]cPRk[PW� ¥ P	JLKNM#M�_�M ] � bg]f��b*M ]zT bg_NdhKN^�b	kNM ]zbÒ� �ÓcjgM�_Nb	O�bgQ�bÒ�HXckNPRT X �bg_�kNM�^6P¹`SM QhX\P
bgQYj �PR_NXcT P�M�_ÅONQhbR��KN_NkNXZk[PRk�M d�]cb�dYKWÞ[T�XcM�_L`YM ^�M _a`SM#Xc^�O¯bgQI`wPR_a`YM�T bg^�b0ONPRQSP�^0M�QY^0PRQE]cbgdiPR]f`Sbgd
ÖÉPR]cbgQhM dikNM#bÒ� �ÓcjRM _Nb0kNM ]7PRjgK[P�ONQYbÉ��KN_Nk[P�â�ÖgM�Q p b á M�ó��>÷����c�/�É�g�gíaã×� t kNM�^ �PRd��¯O�bgQiM _NT�Xc^0P0kNM
M dI`wPÅPRjRK[PW�7P�]cbRd#àÉ�g� © �R�g��^=kWM0ONQhbR��KN_NkWXck[PRk/�7M×�WXZdh`YM6KN_¡^ �Óc_WXc^�b	kNM6bÒ� �ÓcjRM _NbN�zkNM0^6PR_WM QSP
JLKNM#M�]7XZ_L`YM QhTÒPR^)VWXcb�kNXZ��KNdhXZÖRb�ÖRM Qh`YXcT PR]¾M��e`SQYPRM Q �Ó\P0bÒ� �ÓcjRM _Nb0kNM#]ZbgdE_NXZÖRM ]cM�d{XZ_W��M QhXcbgQhM dEÜ[PRT�X\P*]cbgd
dYKNO�M QhXcbgQhM d��

C bekNb�]cb�PR_a`SM�QYXcbRQ�PÉONKN_a`wP*Ü[PRT�X\P*M ]�Xc_W_NM jaPÉVN]cM�ÜNM�TwÜNb	kNM�JLKNM�]\PRdiPRjRK[PRdEkNM ] � bg]Z��bUOWQYb ©
��KN_NkNb�kNM V�M _0M dI`wPRQAQYM�_Nb"Ö �PÉ_NkNbgdhM{M _*��bgQh^6P�M�ÞNT XcM�_a`SMR� D dI`wP�kWXcdYM�Qh`SPRT X �bg_�`YXcM�_NMET bg^�b�bgVe�hM�`YXZÖRb
ONQYXZ_NT XZO[PR]HkNM ^�bgdh`YQSPRQÝJeKWMikWXcTwÜ[P,QhM _Nb"ÖÉPRT X �bg_*bHT�KNQYQhMR� ¥ JeKWM �M�dh`SP�d �bg]cb�OWKNM kNMEbeT KNQhQYXZQÝO�bgQ�M _NT�X ©
^6P�kNM ]9KW^)VNQSPÉ]/^ �PRdoONQhbR��KN_NkWbUkNM ] � bg]f��bN�LM ] n PÉ_[PR]9kNMiÚAKNTÒPÉ` �PR_9� t kNM ^ �PRd �WM dh`SP)QYM�_Nb"ÖRPÉT X �bR_
M d�]cb�dhKWÞ[T XZM _a`SM�^0M�_a`SM�M�Þ[T�XcM _a`YM�T�bg^�b�ONPRQSP�bgVN]ZXZ`YM QSPÉQ,]\P	bÒ�HXck[PÉT X �bR_�kNM*^6PÉ`YM QhX\P	bgQhj �PR_NXZTÒP ¥
dYbgdI`SM�_NM Qi]cbgdEPÉ]Z`SbRd>_NXZÖRM ]cM�dEkNM�b"� �ÓZjgM _Nb*bgVWdYM QIÖÉPRkNbgdEM _�ONQhbR��KN_NkNXZk[PRk9�
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D ]LQhM dh`Yb�kWM ]aÖgbg]ZKN^�M _�dYMAM _NT�KNM _a`YQSP�bRQYjaPR_WXcæÒPÉk[P>kNMr]\P>dYXZjgKNXcM�_a`SMr^6PÉ_NM QYPW� D ]LT PRO �ÓZ`YKN]cb GhG

M dÏKW_[P,PRk[PÉOW`wPRT�X �bg_�kNM�]NPRQI` �ÓcT�KN]cbikNM p XfÖRPÉdEó��z÷����>â»�R�g�aàgã×�ÉM�]WT�K[PR]L`SQSP¹`wP�dhbgVNQhMo]cbRd7XZ_L`YM QhTÒPR^)VWXcbgd
kNM�PRjgK[P�ONQYbÉ��KN_Nk[P�M _a`SQhM{M�] � bg]f��b�kNM ���M��HXcT�b ¥ M�] � PRQ n PRQYXZV¯MÉ�e^�M kWXckNbgdrP�`SQYPÒÖ �M�dokNM�] n PR_[PR]
kNM�ÚAKNT PÉ` �PÉ_9� D dh`SbRd!Xc_a`SM�QYT PR^)VNXZbgd¤M�dh`SPRVN]cM�T M�_�]\P�M×�HXcdh`YM _NT�X\P#kWM,kNbgd¤TÒPRO[PÉd!O¯bRQokNM�V[P��hb)kNM{]cbgd
ðg�g��^~kWMiOWQYbR��KN_WkNXck[PÉk�T�K ¥ b�`SQYPR_NdhO¯bgQI`SME_NM�`Sb�kNME^6PÉdSP,M dA_LKN]cbW�gO¯bRQ�]cb�JLKNMiONKNM kWMiM�ÖÉPR]cK[PÉQYdYM
T bgQhQYM�T�`wPÉ^0M�_L`YM#M�]7V[PÉ]\PR_NT�M�kNM#T PR]cbgQEO[PÉQSP0T PRk[P�KN_[P0kWM�M�]c]\PÉd � D dh`SP6M�ÖÉPR]ZK[PRT�X �bg_�M d �KW`SXZ]�O[PRQSP
M dI`SKNkNXcPRQE]\P)QhM _Nb"ÖÉPRT X �bg_�kNM ]zPRjRK[PUONQYbR��KW_Nk[PUkNM ] � bg]f��bN�

l M ]ÏPÉ_ �PR]cXZdYXZdiT�bg_a`SM�_NXckNb�M�_�M ]zTÒPRO �ÓZ`SKW]cb GhG dYM)kNM�dYONQhM _NkWM _.ÖRPÉQYX\PÉd�ONQhM jgKW_L`SPRd �/M _a`SQhMU]\PRd
T K[PÉ]cM dUdhM�M _NT�KNM _a`SQYPÃ]cP�M�ÖÉPR]ZK[PRT X �bg_ÊkNM�]!Û[K¹�hb�ÖgM�Qh`SXZTÒPR]¤`SKNQhVNKN]cM�_a`Sb.kNM�TÒPÉ]cbgQ)M�_¨]Zbgd)_NXfÖgM�]cM d
Xc_a`SM�QY^�M kNXZbgd#kWM ] � bg]f��b�kNM ���M��HXcT�bN� D dI`SM	`YM ^0P�dYM�PRVNPRQYT P�M _ÊM�]!TÒPRO �ÓZ`SKW]cb GhGYG P�O[PÉQh`SXZQ#kNM
^0M�kNXcT�Xcbg_WM dikNXcdI`SQYXZVNKNXZk[PRd�P0]cb0]\PRQhjgb�kNM#]cP�T�bg]cKN^�_[P�kNM)PRjRK[P0M�_�KN_[P6]ZbHT PR]cXZk[PRk�kNM�]ÝXc_a`YM QYXZbgQ
kNM ] � bg]f��b�kNM ���M��HXcT�bN� D ]EPR_ �PR]ZXcdhXcd)kNM�kNXZTwÜ[PRd*^�M kNXZT XcbR_NM d)^#KNM dI`SQSP.M�ÖeXZkNM _NT�X\P�kNM�JLKNM�]cbgd
QYM�^0bg]ZXc_NbRdAkWM,^0M�dYbeM dhTÒPR]cP�ONKNM�kNM _�M×�e`SQSPÉM Q!T PR]cbgQAkNM,]ZbgdA_NXZÖRM ]cM�doXZ_L`YM Qh^0M�kNXcbgdA]cbRd¤dhbg^0M�QYbgd�åWM�d
kNM T�XcQ��[KN_�`YQSPR_WdYO�bgQh`YM�_NM�`YbÅâ `SKNQhVNKN]cM�_a`SbLã!kNM�TÒPÉ]cbgQ!kWM�]Zbgd>_NXfÖgM ]ZM d>��Q �ÓZbgdEPU]cbgd>T �PR]cXZkNbgd��

D ]aT PRO �Óf`SKN]Zb G�y QYM�dYKN^�M�]cbgd/QYM dhKN]Z`SPRkNbgd�OWQYXc_WT XcONPR]cM�d9M dI`SM�`SQYPRV[P��hbN� C PR^)VNX �M _�dhMAOWQYbgO�bg_NM�_
PR]cjRKN_[PRdidYKNjRM QYM�_NT XcPRd,O[PÉQSP0XZ_aÖgM dI`SXZjaPRT X �bg_�T�bg^�ON]cM�^0M�_L`SPRQYXcP�dhbgVNQhM#]cbRd�ONQhbHT�M dhbgd,JLKNM)beT KNQhQYM�_
M _�M ] � bg]Z��bUkWM ���M��HXcT�b ¥ M�_�M�] n PR_[PR]�kWM�ÚAKWTÒPÉ` �PR_9�



í
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sEx � �tv�|¸� p|~r
�.����� �I�o�W�[�i�G�Y�#�¾�#��7�
v bgQ�kNM�V[P��hb�kNM*]cbRdUß"�g�g�	^���M ] � bg]f��b	kNM ���M��HXZT b�T bg_a`SXZM _NM*PÉjgK[P�T K ¥ PRd�TÒPRQYPRT�`YM Q �ÓZdh`YXcTÒPÉd�T b ©
QYQhM dYO�bg_NkWM _¨PR] t jRK[P v QYbR��KN_Wk[P�kNM ] t `Y] �PR_a`SXZT b q bgQh`YMÆâ qit,l � �ÏO¯bRQUdYKNd*dYXZjg]\PÉd#M _ÇXZ_Njg] �M�dwã� q b á ]cXc_·ó���÷�� �f�Ï�É�g�WßM�»�7]cP�T�K[PR]AM d�^ �PRd���Q �Ó\PW�zdSPR]cPRk[P ¥ QYXZTÒP�M�_ÌbÒ� �ÓcjgM�_Nb�JLKNM0M ]¤PRjgK[P�kNM0]cbgd
_NXZÖRM ]ZM d)XZ_L`YM Qh^0M�kNXcbgd6â�ÖRM QUÔ7Xcjgd��Aß ¥ �Rã�� q bR`SPRVN]cM�^0M�_a`SMR�Ý]cbgd�ÖÉPR]cbgQhM d�^ �P¹�HXZ^0bgd�kNM6b"� �ÓZjgM _Nb
dYM	M�_NT KWM _a`SQYPR_ÑP�^6P ¥ bgQYM�d#ONQhbR��KN_NkNXZk[PRkNM�d�â»Ô7XcjN��ß"Pgã�M _Ì]cKNjaPÉQ�kNM0]cbgd�_NXZÖRM ]ZM d#dhKNO�M QhÞNT X\PÉ]cM d
bÅXc_a`YM QY^�M kWXcbgd�� v bRQ)bR`SQhbÅ]\PÉkNbN�ÝM�dh`SPÅ^6PRdYP�kNM	PRjgK[P�OWQYbR��KN_Wk[P�`SXZM _NM0O¯bgQ�M _NT�Xc^0P�KN_NPÅTÒP ©
O[P�kNM t jgK[P G _a`SM Qh^0M�kNX\P t _L` �PRQh`YXcT PÌâ t{t{G � ��O�bgQ�dYKWd�dhXcjg]cPRd�M _ÆXc_NjR] �M dSã��¾]\P�T�K[PR]�M d�^)KNTwÜWb
^ �PÉd{O�bgVNQYM�M _�bÒ� �ÓcjRM _NbN��kNM�^6PR_WM QSP�JLKNM)T KNPR]cJLKNXZM Qi^0M�æ T ]cP0b	kWXZ��KNdhX �bg_�M _a`SQhM)]\PÉd�kNbRd{^0PRdSPRd
`SM�_NkNQ �ÓcPÆM�]EM���M T�`SbÆkNM�M��e`SQYPRM Q�bÒ� �ÓZjgM _WbÃkNM�]\P�^0PRdSP.^ �PRdUONQYbÉ��KN_Nk[PW�¤T bg^�bÆ]cb�`SM�_NkNQ �ÓcPR_Ñ]cbgd
M���M�T�`SbRd�kNMU]\P6bÒ�HXckNPRT X �bg_ÅkNMU^0PÉ`SM�QYXcP0bgQhj �PR_NXZTÒPW� D dh`YMU^ �ÓZ_NXc^�b�kNMUbÒ� �ÓZjgM _Wb�PR]cQhM kNM�kNbgQ{kWMU]cbgd
àR�g��^8kWM)ONQYbÉ��KN_NkNXZk[PRkÅPÉXcdY]cP�M�_a`Sbg_NT�M d�PR] � bg]Z��b�ONQYbÉ��KN_NkNb0kNM)T KNPR]cJLKNXZM QEÛ[K¹�hb	kNXf��KNdYXfÖgb0JeKWM
ONQYbRO¯bgQhT XZbg_NM�bÒ� �ÓZjgM _Wb6kNM�]\PRdiTÒPÉO[PRdidYKNO�M�Þ[T�X\PR]ZM d�� ¥ P0JLKNM#]cP�kWXZ��KNdhX �bg_�^�bg]cM�T KN]cPRQ>dYM�Q �Ó\P�kNM�]cbgd
_NXZÖRM ]ZM d#OWQYbR��KN_WkNbgd ��T�K ¥ PÅT�bg_NT�M _a`SQYPRT X �bg_¡kNM	bÒ� �ÓcjRM _Nb�M dUPR]f`wPW�7P�]Zbgd�_WXZÖgM�]cM�d#dYbR^0M�QYbgd��ÏT K ¥ P
T bg_WT M _a`YQSPRT�X �bg_�M�d,^0M�_NbgQ�� �<�PRd�P �KW_9�¯M�]ÝONQhbHT�M dhb�T ] �PÉdYXcT�b6kNM���bgQY^0PRT X �bg_�]cbeTÒPR]zkNM)PÉjgK[PRd,OWQYb ©
��KN_Nk[PÉd)â�ÜeKW_NkNXc^�XcM�_a`Sb*kNM�]\PRdEPÉjgK[PRdEdYKWO¯M�QhÞ[T�X\PR]ZM dwã!QhM dYKW]Z`wP*^)K ¥ O¯beT b*ONQhbgV[PRVN]ZM�M _�M ] � bg]Z��b
kNM ���M��HXcT�b#ONKNM�d!Xc^�ON]ZXcTÒPÉQ �Ó\PiKN_	M�_W��QYXcPR^0XZM _a`Sb0â ��ß"� î n ã ¥ KN_	XZ_NT QhM ^�M _a`Sb�kNM�dSPR]ZXc_NXZk[PRk�â��ªà
ONdYK[ã¤M��e`SQhM ^�bgd ¥ O�bHT�b#ONQhbgV[PRVW]cM dAkNM�]9PRjgKNP�dYKWO¯M�QhÞ[T�X\PR]»� n ]\PRQYPR^�M _a`SMÉ�e]cP�^0PRdSP�kNM,PÉjgK[P�^ �PRd
ONQYbÉ��KN_Nk[P*kNM V�M�QYM _Wb�ÖÉPRQhdYM�T bg_�KN_[P)`SPRdSP*]cb*dYKHÞ[T XZM _a`SM�^0M�_L`YM�M�Þ[T XZM _a`SM�T bR^0b*O[PRQYP�dhKNdh`YM _a`wPÉQ
M ]z^ �P��WXZ^0b*kNM�bÒ� �ÓZjgM _Wb6T M�QYT PR_Nb�PR]���bg_WkNbN� v KNM dI`Sb	JLKNM#M ]¾KN^)VNQYPR]¾kNM ] D dh`YQYM TwÜWb�kNM)ÔÝ]ZbgQYXZk[P
¥ PRT�M�P#KN_[P)OWQYbR��KN_WkNXck[PÉk	kNMÏ�-�g�#^��e^)K ¥ O�bgQ!M�_NT XZ^6P�kNM ]¯_NXZÖRM ]/kWM ]/^ �Óc_WXc^�b�kWM,bÒ� �ÓZjgM _WbUkNM ]
t{t�G � ��M ] �KN_NXZT b	T PR^�Xc_Nb	ONPRQSP�]\P0QYM _Wb�ÖÉPRT�X �bg_.kNM�]�PRjgKNP	ONQYbR��KW_Nk[P�kNM ] � bg]f��b	kNM ���M×�HXcT b�M�d
P)`SQSPÒÖ �M dEkNM�] Õ ^)VWQSPR]9kWM{ÚAKNTÒPÉ` �PR_9�[T�K ¥ b�KN^)VNQYPR]9P��R�-�a�)^ëM d>]ZbUdYKWÞNT XcM�_a`SM ^�M _a`YM�ONQhbR��KN_NkWb
T bg^�b�O[PRQSP*O�M QY^�XZ`YXcQ>PÉ] q�t,l � kNM�] n PRQYXZV¯M�Û[KNXZQEM _�OWKN]cdhbgd�kWM dY]ZXcæ �PR_NkNbgdhM�O�bgQE]\PUO�M _NkWXcM _a`YM
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_NbgQI`SMUkNM�] n PR_[PR]ÝkNM#ÚAKNTÒP¹` �PR_.Ü[PRT�X\P6M�]�PRVNXZdY^�b	kNM�] � bR]Z��b	kNM ���M��HXcT�bN� D ]ÏbgVL�hM�`SXfÖgb�kNMUM�dh`YM
TÒPRO �ÓZ`SKW]cb*M di^0bRdh`SQYPRQEJLKNM�]ZbgdEM dhJeKWM ^0PRd,PR_a`YM QYXZbgQYM�dEdYbg_�O[PRQh`YM�kNM�KW_[P0ÜNXZO �bR`YM dYXZdET bg_NdhXcdI`SM _a`YM
dYbgVWQYM,]Zbgd¤OWQYbeT M dhbgd!JLKNM,OWQYbekNKNT M�_	]\P�QYM�_Nb"ÖRPÉT X �bR_	kNM ]¯PRjgKNP�ONQhbR��KN_Nk[P�M _	M�] � bg]Z��b�kNM ���M��HXcT�b
¥ dYKNdI`SM _a`SPR_Ê]cbgd�PR]f`Sbgd�ÖÉPR]cbRQYM d�kNM0bÒ� �ÓZjgM _Wb�kNXZdYKNM�]Z`Sb�M _ÌONQYbR��KW_NkNXckNPRk9� n bg^�b�dhM6^�bgdh`YQSPRQ �PW�
M dI`wP�QhM _Nb"ÖÉPRT�X �bg_ÃdYM�kNM V�M	P�KN_ÃÛNK¹�hb�M�dYO�bgQ �PRkWXcT b�kNM�M _a`SQYPRk[P�M _Ì]cPRd�TÒPRONPRd#^ �PRd�ONQYbÉ��KN_Nk[PRd
kNM ] n PR_[PR]AkNM*ÚAKNTÒPÉ` �PR_9�ÏM�]¤T�K[PR]¤O[PRQYM�T M0M dh`SPRQUPRdhbHT�X\PRkWb�ONQhXc_NT�XcO[PR]Z^0M�_a`SM*T bg_Ì^0b"ÖeXc^�XcM�_L`Ybgd
Xc_a`SM�_NdYXfÞ[TÒPÉkNbgdET M�QYTÒP*kNM�]¾��bR_NkNbN�
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D dI`SM�TÒPÉO �ÓZ`YKN]cb�M dh` �P�bgQYjaPÉ_NXcæ PRkNbÅT�bg^0b�dYXcjRKNMRx | P F M T�T X �bR_ GhG � ��M×�HO¯bg_WM�KN_[PÅkNM�dYT QhXcO ©
T X �bg_ÌjgM�_NM QYPR]rkNM�]\PRd�^6PÉdSPRd�kNM6PRjgK[P�M _ÃM ] � bg]f��b�kNM ���M��HXcT�b ¥ M ] n PR_[PÉ]AkWM�ÚAKNT PÉ` �PR_/� | P
F M T�T X �bg_ GhG � í�kNM dhT QhXcV�M�]Zbgd�k[PÉ`Ybgd ¥ M ]r^ �M�`SbekNb�KNdYPRkNb�O[PRQSP�M ]rPÉ_ �PR]cXZdYXZd,kNM�]cbgd�XZ_L`YM QhTÒPR^)VWXcbgd
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P�`YQSPÒÖ �M d#kWM ] n PR_[PR]rkNM*ÚAKNTÒPÉ` �PR_9� | P F M T T�X �bg_ GYG ����^)KWM dh`YQSP�]cbgd�QYM�dYKN]f`wPRkWbgd �7M _¡O[PÉQh`SXZT KN]cPRQ
O[PRQYP�]cbRd�VNPR]\PR_WT M d�kNM�TÒPR]ZbgQ �zbÒ� �ÓZjgM _WbN� ¥ dYPR]cM�d�M�_¡M ] � bR]Z��b�kNM ���M��HXcT�bN�ÏPÉd �ÓAT bg^�b�ONPRQSP�]cbgd
M�ÖRM _a`Sbgd�JLKNM�QYM _LKNM�ÖÉPR_�M�]�PRjgK[PUkNM�]cP)T KNM�_NTÒP�ONQYbR��KW_Nk[PW� D _�]\P F M�T T X �bg_ GYG � àUdhM�kNXcdhT KW`YM _�]\PRd
O¯bRdYXcVW]cM d7Xc^�ON]cXZTÒPRT�Xcbg_WM d¾kNM>]cbRdÝONQhbHT�M dYbRd�kNM!QYM�_Nb"ÖÉPRT X �bg_9�ÏÔ7Xc_[PR]Z^0M�_a`SMR�É]\P F M T T�X �bg_ GhG � �,QhM dhKN^0M
]cbgd>QhM dhKN]Z`SPRkNbgdEONQhXc_NT�XcO[PR]ZM d��

�.���u¡ ¢ ���W���ä���8��£%�,�=�w� �z�¤£ �¤��¥×�:���¦¢ ��¨§{� ���ª© �K� �z�Ñ Ì���,�r�Ì���«¬�Y���Ý������
v bgQ�]cPRd	TÒPÉO[PRd�dYKWO¯M�QYXcbRQYM d�kNM�] n PR_[PR]{kNM�ÚAKNTÒP¹` �PR_�M _a`SQYPÊKN_[PÊT bgQhQYXZM _a`SM�Q �PRONXckNPÊPR] � bg]Z��b
kNM ���M×�HXcT b.kNM�dYkNM�M�] n PRQhXcV�M ¥ PR]cXZ^0M�_a`wP�P�]\P n bgQhQYXZM _a`SM	kWM | PRæ bN��]cP�T KNPR]o]ZXcV�M QSP�jgQSPÉ_NkNM d
QYM�^0bg]ZXc_NbRd>T �PR]ZXckNbgdEM�_ÅXc_a`SM�QhÖÉPR]ZbgdEkNM)��P�ß��*^0M�dYM�dUâ F `SKNQhjgM d*ó��>÷�� �f�7ß¦o�ogíWå F `SKWQYjgM�d ¥ | M V�M _9�
�R�g�g�Hå | M V�M _9�e�R�R�aàgã�� | P n bgQhQYXcM�_a`SMokWM | PRæ b,dYPR]cM¤kNM ] � bR]Z��b{kWM ���M×�WXZT b�P�`YQSPÒÖ �M d�kNM�] D dh`YQYM�TwÜNb
kNM¤ÔÝ]cbgQhXck[P¤T bg^�b�OWQYXc_WT XcONPR]gT bR_L`YQYXZVNKNT X �bg_�Pi]cP n bgQYQhXcM _a`YMAkWM ] � bR]Z��bN� t ]cjgKN_Wbgd�Û[K¹�hbgd¾kNMA^0M�_NbgQ
Xc_a`SM�_NdYXZk[PRk9�AJLKNM�ÖRPÉ_ÑkWM ] � bg]Z��b�kNM ���M×�HXcT bÆÜ[PRT�X\P�M ] n PÉQYXcV�MR�rbeT KNQhQYM�_¨T�M QYT PÃkNM n KNVNPÆM�_
dYKNO�M QIÞ[T XZM*â²]cP n bg_a`YQSPRT�bgQYQhXcM _a`YM n KNV[PÉ_[Paã ¥ M _6ONQYbR��KW_NkNXckNPRk6M�_�PR^)V�bgd¤]cPRkNbgdAkNM�] n PR_[PÉ]Ïâ�]\PRd
F KNV�T bgQhQYXZM _a`SM�dÝkNM�ÚAKNTÒP¹` �PR_ ¥ n KNV[PR_[Pgã�� D _�M ] D dh`SQhM TwÜNb�kWMoÔÝ]ZbgQYXZk[P!M dI`SMA`SXcO�bEkNMoT�bg_a`SQYPÉÛ[K¹�hbgd
_Nb�Ü[PR_�dhXckNb6kNbHT�KN^�M _a`wPRkWbgd,b	dhbg_�ONQYbRV[PRVN]ZM ^�M _a`SM)kWM dYOWQYM T�X\PRVW]cM d�� v M�QYb�M _.]cPRd{T PRO[PRd,^ �PRd
ONQYbÉ��KN_Nk[PRd��gO�bgQ¾kNM V[P"�hb,kNM ]e_NXfÖgM ]LkNM�] Õ ^)VNQYPR]LkNM!ÔÝ]ZbgQYXZk[P�âèç<ðR�g��^6ã���`SbekNbgdz]cbgd¾XZ_L`YM QhTÒPR^)VWXcbgd
kNM�^6PRdYP�kWM ] � bR]Z��b�kNM ���M��HXcT�b�kNM�V¯M�_ÌbeT KNQhQYXZQ�T bg_ÃM ] n PRQYXZV¯MÉ�7O�bgQ�M _WT Xc^0P�kNM ]rKN^#VNQSPR]rkNM
�R���a��^�kWM,ONQYbÉ��KN_NkNXZk[PRk9� ¥ P�]\PRQhjgb#ON]cPRæ b�dYK�ONQhbg^�M kNXZb#dYM�PÉ_eKW]\P�M×�WPRT�`SPR^0M�_a`SM�â F ÜNM XZ_eVNPRKN^
ó���÷�� �f�H�R�g�a�Hå m TwÜNbaP�ó���÷�� �f�H�R�g�Wß�ã×� | P�kNXcdI`SQYXZVNKNT�X �bg_*^�M kNXcP�kWM ][Û[K¹�hb�M _0M ] n PR_[PR][kWMEÚAKNT PÉ` �PÉ_
O¯bRQÏkNM VNP��hb�kNM ]W_NXZÖRM ]WkWM ] Õ ^)VNQSPÉ]HkNMEÔ7]cbgQhXck[PET bg_WdYXcdI`SM>M�_UKN_)Û[K¹�hb�kNM>M�_a`SQSPÉk[P,Ü[PRT�X\P{M�] � bg]Z��b
kNM ���M��HXcT�b)JLKNM,dYM{M��e`SXZM _NkNM�kNM dhkNM,]cP�V[PRdhM{kNM{]\P n bgQYQhXcM _a`YM{kNMEÚAKNTÒPÉ` �PR_	Ü[PÉdh`wP�M ]Â��bg_NkNbN�eT bR_
Û[K¹�hbgd>kWM�dSPR]ZXck[PW�eKN_Nb*dhbgVNQYM�M�]/`wPÉ]cKNk�beT T�XckNM�_L`SPR]è�H]\P F KNV¯T�bgQYQhXcM�_L`YM�kNM{ÚAKNT PÉ` �PR_Ãâ²ÔÝXcjN�HígPWåeÖgM�Q
PRkNM�^ �PRd F ÜWM Xc_LV[PÉKN^ ó��>÷�� �f�¯�R�g�a�Hå t V[PRdhTÒPR]!ó��>÷�� �f���R�g�Ríaã�� ¥ M�]¾bR`SQhb���QhM _a`SM�PR]9`wPÉ]cKNk�T KNVNPR_NbN�
| P�T bg_a`YQYXcVWKNT X �bg_¡kNM	M�dh`Ybgd)T bR_L`YQSPÉÛNK¹�hbgd*PR]rÛ[K¹�hb�`YbR`wPÉ]¤kNM6dSPR]ZXck[P�O¯bgQ�kNM VNP��hb�kNM ]¤_NXZÖRM ]¤kNM ]
Õ ^)VWQSPR]�kNM�ÔÝ]ZbgQYXZk[P#M�d�^0P ¥ bgQ>kNM�]¾T Xc_WT KNM�_L`SP�O�bgQET XZM _a`SbWxA]Zbgd!`SQYPR_NdhO¯bgQI`SM�diOWQYbR��KN_WkNbgdikNM�]\PRd



�
T bg_a`YQSPRT�bgQYQhXcM _a`YM d!kNMiÚAKNTÒPÉ` �PR_ ¥ n KNV[PR_NP)ONQYbR��KW_Nk[P#dhbg_	QYM�dYO�M T�`SXZÖÉPR^�M _a`YM��W�î�gí F Ö ¥ �W�Ì�Rà F Ö
âIß F Ö®%ß"��û�^�é�d¤���Yã�ÜNPRT XcP�M�] n PRQYXZV¯M�â C PRVN]cP G ã�� D ]rXc_a`YM QYT PR^)VNXZb�ONQYbR��KW_NkNb�^0M�kNXcb�M _ÃM ]
n PR_[PR]ÂkNMEÚAKNTÒP¹` �PR_6PRO[PRQhM T MiT bR^0b�kNbgd¤] �bgVNKW]cbgdiâ�dYKNO�M QhXcbgQAM�XZ_W��M QhXcbgQSãÝkNMEÛ[K¹�hb#M�_a`SQSPÉ_L`YM{Ü[PÉT X\P
M ] � bg]Z��b�kWM ���M��HXcT�bN� ¥ kNbgdr] �bRVNKN]cbRdEâ²beM dI`SM ¥ M dI`SMÒã�kWMEÛNK¹�hb�dYPR]cXZM _a`SMÉ�a]cb�JLKNMiQYM�dYKN]f`wP�PRd �Ó[M�_0KW_
ONKN_a`SbUdhXc]Z]\P�kNM�ÖRM ]cbeT XZk[PRk	M�_	M ]¯T M�_L`YQYbN�Wb#T bR^0b#`YQYM�d!V[PR_NkNPRdoJLKNM,dhM,M��e`YXcM _WkNM _�kNM�dYKNO�M QIÞ[T XZM
P���bg_NkNbW��kNbgdUkNM�M�]c]\PÉd#T bR_¡Û[K¹�hb�Ü[PRT�X\PÅM�] n PRQhXcV�M�PR_ÇPR^)V�bgd)]cPRkNbgd�kNM ] n PR_[PR] ¥ bR`YQSPÅT bR_
Û[K¹�hb	ÜNPRT XcP�M�] � bg]Z��b�M _a`YQYM#]cPRd�PR_a`SM QhXcbgQhM d)â»ÔÝXZjN�ÂígPaã×� D _ÅM�]7dhXcjgKWXcM _a`YM�T PRO �ÓZ`YKN]cb�dYM�^0bRdh`SQYPRQ �P
JLKNM�M dI`wPÅT XZQYT�KN]\PRT�X �bg_ÃONQYbÉ��KN_Nk[P*�hKWM jaPÅKN_ÊONPRO¯M�]¤��KN_Wk[PR^�M _a`wPR]¤M _Ê]cP�QYM�_Nb"ÖÉPRT X �bg_ÊkNM ]oPRjgK[P
ONQYbÉ��KN_Nk[P*M _�M ] � bg]Z��b#kNM ���M��HXcT�bN�

C PÉVN]\P G x7ï��^ª¦´<£  ¯¦�^§ �¤£�·¾�¤´�ê�¥+ºO±+��¡®ª¦£=©I¯°´�§ �^ª¦©I¯¦�^�^¨¢�¤´-§ �¤£ç¼k¯°£ § �^ª¦±<ª¦£\�¤´�¡�ªG!Ä¨ ³ Ç�õ�»�©�ª¦¡®©�¶<¡®ª¦±+¯°£  ªw�^ª±<¨®Á������¤´-§ �¤£  ¯¦�^©�¨¢¯°´<�¤£O±+�¤¡�«ªw���¤ªk§ �	ª¦´<£ ¥¦���^£�ª¦¡"±+�¤¡�ÃRª¦´<ª¦¡�±<�#ÅÆ¶<©�ªw§<«ª¦´�Ç
ÚAKNT PÉ` �PR_ n KNV[PR_[P v QYbR�s� n KNV[PÉ_[P F KNO9�

â t ã â } ã â n ã
F M T�T X �bg_�`YbR`wPÉ] �W�î�gí �W�ÞoRí �W�îí2o

l M VNP��hb*kNM��Wì ðgà î n �W�î�gí �W�Ì�Rà �W�î�
n PRO[P*Xc_a`SM�QY^�M kNXcP �W�îí�� �W� �Rð �W�î�
n PRO[PUXZ_W��M QhXcbgQ �W� ��o �W� �2� �W�î�

| PÉd�^0PRdYPRd�kNM�PRjgK[P	OWQYM dhM _a`SM�d#M�_ÃM�] � bR]Z��b	kNM ���M×�HXcT b�dYbR_ÆOWQYXc_WT XcONPR]c^�M _a`SM)PRJLKNM ]Z]\PRd
JLKNM0M�_a`SQSPÉ_¡P�`SQSPÒÖ �M d�kNM ] n PÉ_[PR]rkNMUÚAKNTÒPÉ` �PR_ÆkNM dhkNM6M�]�_NbgQYbeM dI`SM�kNM ] � PÉQ n PÉQYXcV�M�â�ÖRM Q�óM� ü3�
� bgQhQYXcdhbg_ ¥ q b á ]cXZ_9�Ýß¦o2�2�H�Ýßwogða�Hå � bHbeM Qhd ¥ � PRKN]è�7ß¦o2ogðHå q b á ]cXZ_¨ó��i÷����c�¾�R�R�Wß�ã��¯]\PRd�T K[PÉ]cM d
dYM�^)KNM�dh`SQYPR_§M�_§]cPÆÔ7XcjN�r� ¥ dYM�kNM�dYT QhXcV�M _§PÆT�bg_a`SXc_LK[PÉT X �bR_9� n bR^0bÆM d�T bg^ �KN_9�ATÒPRkNPÆKN_NP
kNM�M�dh`SPRd	^0PRdSPRd�kNM�PRjgK[PÆdYM�kWXcdh`YXc_NjRKNM�O�bgQ�KN_Nb¡bÃ^ �PÉd0M×�H`YQYM�^0bgd0bÌONKW_L`Ybgd	kNM�Xc_WÛNM��HX �bg_
M _�]cP6kNXcdI`SQhXcVNKNT�X �bg_�kNM)ONQhbgONXZM k[PRkWM d�T bR_�]\P0OWQYbR��KN_WkNXck[PÉk9� | P6^6PÉdSP6kNM)PRjgK[P6^�M _Wbgd,dSPÉ]\PRk[P
T M�QYTÒPÉ_[P	P0]cP�dhKNO�M QhÞNT XcM�QYM�Û[Ms�YP0]\P*Xc_WÛ[KWM _NT�X\P*kNM ] t ^0PRæ bR_[PRd �ÂbR`YQYbgd�PRO�bgQh`YM dikNM�PRjgK[P�kNKN]cT�MR�
¥ ]\PUkNXZdYbg]ZKNT X �bg_�]cbeTÒPR]9M�_�M�] � PRQ n PRQYXZV¯MÉ� D ] t jRK[P F KWVNdYKNO�M QIÞ[T XcPR] F KNVW`YQYbgOWXcTÒPÉ]Aâ FWÕ � ��O�bgQ
dYKNd¤dYXZjg]\PRdÝM _6XZ_Njg] �M dwã×�aONQYb"ÖRM _NXZM _a`SM�kNM�]cPRdrPRjgKNPRd¤dhKNO�M QhÞNT X\PÉ]cM drkNM�] t `S] �PÉ_L`YXcT�b�`YQYbgOWXcTÒPÉ]NT M�_L`YQSPR]
â � bebeM QYd ¥ � PRKN]è�zß¦o2oRðaã���kNbg_NkWM#]\P�M�ÖÉPRO�bgQSPÉT X �bR_�M��HT�M kNM*P6]cP0ONQhM T�XcONXf`wPRT�X �bg_9�ÂdhM)TÒPRQYPRT�`YM QhXcæÒP
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o
O¯bRQ�KN_.^ �P¹�HXZ^0b	OWQYbg_LKN_NT�X\PRkWb�kWM�dYPR]cXZ_NXckNPRkÊâ°¯c±'íg�WìÞ�gã,Pv²³±2�Rí î n ¥ ONQYbR��KW_NkNXckNPRkNM d�kNM
ß�àR� © �R�g�,^�å �M dh`SP�`SPR^)VNX �M _*M dI` �P�ONQYM�dYM _a`YM{M _�]\P n bgQhQYXZM _a`SMEkNM | PRæ b ¥ M _�]cbRdAQhM ^�bg]cXZ_NbgdÏJLKNMEdhM
]cXZV¯M�QSPR_�kNM�M�]c]cPW� | PUdSPR]ZXc_NXZk[PRk	M�_�M�]9_ �KNT ]ZM bUkNM�]cP FWÕ � ^)KNM�dh`SQYP�KW_[PUkNXcdh^0XZ_eKWT X �bR_	Ü[PRT�X\PUM ]
Xc_a`SM�QYXZbgQ�kNM ] � bg]f��bN�gONQhbgV[PRVN]ZM ^�M _a`SM>O�bgQhJeKWM�]cP,^0M�æ T ]cP�kNXcdh^0XZ_eK ¥ ME]\P,dYPR]cXZ_NXck[PÉkUkNME]\P�TÒPRONP�M�_
M ]¯V¯bgQhkNM,beM dI`SM,kNM�]cP n bgQhQYXZM _a`SM,kWM�ÚAKNTÒP¹` �PR_9�WM _�]\P n bgQYQhXcM�_L`YM,kNM | PRæ�bN� ¥ kNM _a`YQYbUkNM�]/_ �KNT�]cM b
kNMU]cbRd{QYM�^0bR]cXc_Wbgd�T�bg_W��bgQh^0M �M dh`YbgdD´hM�_aÖgMs�hM�T M�_.µ ¥ dYMUkNM�VNXc]ZXZ`SPR_9� v bgQ,kNM�V[P��hb�kNM)]cP FWÕ � dhM
M _NT�KNM _a`YQSP�]cP�]Z]\PR^0PRk[P t jgK[P�kNM�]cbgd*ß"ð î n kNM ] � PÉQ�kWM0]Zbgd F PRQYjgPRæ bgd��7^�Ms�hbRQ�T PRQSPÉT�`SM�QYXZæÒPRk[P
O¯bRQ�KW_Ã^ �P¹�HXc^�b	QYM�]\PÉ`YXZÖRb�kNM0bÒ� �ÓcjRM _Nb�T M�QYT PR_NbÅP�íW����^0]\êÉ]ÏP�ONQhbR��KN_NkNXZk[PRkNM�d�kNM0�R�g� © �a�g�	^
â � Xc_NPRQYk*M�`oPR]»�Z�[ß¦o2�-�Lã��C¯¬±<íg�WìîíW� ¥ M dI`SQSP¹`SXZÞNTÒPRT�X �bg_*k �M�VNXc]»� y PR]ZMi]cP�O¯M�_[P�^�M _WT XcbR_[PRQ�JLKNM{M�dh`SP
M dI`SQSP¹`SXZÞNTÒPRT�X �bg_�k �M VNXZ]¾T M QhTÒP6kWM ]ÏPÉjgK[P0kWM#]cbRd�ßÒð î n ¥ íg�W�îí0ONdhK9�/T�bg_ÅKN_�^ �P��WXZ^0b�QYM�]\PÉ`YXZÖRb0kNM
bÒ� �ÓZjgM _WbN�9dYM#M _NT�KNM _a`SQYP�d �bg]Zb	M dhO¯bgQ �PRkNXZTÒPR^�M _a`SM#M _�O[PRQI`SM�d�kNM)]\P0dYM T�T X �bg_.P6`SQYP"Ö �M�d�kNM ] n PR_[PR]
kNM	ÚAKNTÒP¹` �PR_9�¤]cb.JLKNM�Xc_NkWXcTÒP�JLKNM�O�bgdYXZVN]cM�^0M�_L`YM �M dh`SPÆdhMÒP.]\PÅ^0PRdSP�kNM�PRjgKNP��²PÉ]Z`wPÉ_L`YM�M _ÑM ]
`SQYPR_NdYO�bgQI`SMEkNXcdh^0XZ_LKNXckNb�JLKNMidYMiQYM�jgXcdI`SQ �b�M�_0M�] n PÉ_[PR][kNM>ÚAKNTÒP¹` �PR_9�LQhM ]\P¹`SXZÖRb�P�]cP n bgQYQhXcM _a`YM�kNM
ÔÝ]cbRQYXckNP�â } PRk[PR_§ó��i÷����c�9�R�g�aàRã�� | P	dYXZjgKNXZM _a`SM�TÒPRO[P	M�dh` �P6��bgQY^0PRk[P6O�bgQ�M ] t jgK[P n M�_L`YQSPR]ÝkNM ]
t `S] �PR_a`SXcT�b C QhbgONXZTÒPR]Eâ C7tin � ��O�bgQ�dhKNd�dYXcjR]\PRd,M�_.Xc_Njg] �M dSã���JLKNM*dYM*kNM�Þ[_NM*O¯bRQ�KN_.^ �ÓZ_NXc^�b6kNM
bÒ� �ÓZjgM _Wb�P0ONQhbR��KN_NkWXck[PRkWM d,kNM¸�a�g� © �g�g�*^�� ¥ TÒPRQYPRT�`YM Q �Ócdh`YXcT PRdi`YM Qh^0bgÜNPR]cXZ_[PRd�â»ð�¶·²¸¶@ß"� î n å
íaà�¶¹¯¤¶ªíg�Wìfß�ã7JLKNME]\P,T�bg]cbeTÒPR_#M _a`SQhMi]cP,^ �PÉdÏdSPR]ZXc_[P t jgK[P n M�_L`YQSPR][kWM ] t `S] �PR_a`SXZT b q bgQh`YM ¥ ]\P
^0M�_NbgdÏdYPR]cXZ_[P t jgK[P n M�_L`YQSPR]WkNM ] t `Y] �PR_a`YXcT b F KNQEâ � M�`YTÒPR]f�s�Nß¦o+�R�gã�� D _*ONQhbR��KN_NkWXck[PRkWM dÏkNM!�g�g� ©
og�g�#^�dYM�OWKNM kNM�XZkNM _a`YXZÞ[T PRQ!PR] t{t�G � O¯bgQodYK�^ �Óc_NXZ^0b�kNM�dYPR]cXZ_NXck[PÉk0T PRQSPRT�`SM�Q �ÓcdI`SXZT bN�HT M QhTÒPR_Wb
P�¯º±<í��Nìîð ¥ ²¹±_� î n � v bgQrkNM�V[P��hb�kNME]cbRd!ß"�g�g�,^ ¥ ]c]ZM _[PÉ_NkNb�PRd �ÓN]\P,^0P ¥ bgQ�O[PÉQh`SMEkNM�] � bg]Z��b
kNM ���M��HXcT�b6ONQhbR��KN_NkNbW��dhM#M�_NT KNM�_a`SQSP	KW_[P0jgQYPR_�TÒPR_a`SXZk[PRk�kNM qit,l � ��T PRQSPÉT�`SM�QYXZæÒPRk[P*O�bgQ�KW_
^ �P��WXZ^0b�kNM�dSPR]ZXc_NXZk[PRk�kNM:¯®±<íaàHìî�W� ¥ ²»±b� î n åeM dI`wP#^0PRdSP�kNM,PÉjgK[P�M�_a`SQSP#P�]\PÉd¤T�KNM _NT PRd!kNM
y M _NM�æ KNM�]\P ¥ kNM n bg]Zbg^)VNXcP�kWM dYkWMUM ] t `Y] �PR_a`YXcT b6P0`SQYPÒÖ �M�d,kNM�] v PÉdYb�kNM t _NM jgPRk[P © jRKN_NjR��M�QY_ ¥
M _a`SQhM�jgPR^0PRXcT P#M  XZdYO[PÉ_NXcbg]cP	â � bgQYQhXcdhbg_ ¥ q b á ]cXc_/�/ß¦ogðg�gã��HPRd �Ó/T bg^�b#`wPÉ^)VNX �M�_�P)]\PÉd!T KNM�_NTÒPÉd
kNM n PRXZ^ �PR_ ¥ kNM{ÚAKNT PÉ` �PR_�kNXZQYM�T�`wPÉ^0M�_L`YM�P)`SQYP"Ö �M�dikWM ] v PRdYb*kNM�]Zbgd y XZM _a`SbRd�â F `YKNQYjgM�d ��ß¦oR�aàHå
�R�g�aàRã�� | PRd�T PRQSPÉT�`SM�Q �ÓZdh`SXZTÒPRd�kWM>]\PRdÏ^0PRdYPRd�kNMiPRjgK[P,JLKNMEdhMikWM dYT�QYXZV¯M�_0ONQhM�ÖeX\PÉ^0M�_L`YM>dYMEQYM�Û[Ms�YPÉ_
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P�`YQSPÒÖ �M dikNM�]cP�dhM T�T X �bR_�dYbRVNQYM�M ] Õ ^#VNQSPR]�kWM�ÚAKNT PÉ` �PR_/��T�bg^�b�KW_�jgQYPRkNXcM�_a`SM�kNM�`YM ^�O¯M�QSPÉ`YKNQSP
^6P ¥ bgQrM _�]cbgd�ONQhXc^�M QhbgdràR�g��^��aKN_�^ �ÓZ_NXc^�b,kNMEbÒ� �ÓcjgM�_Nb�T M QhTÒP�kNME]cbgdr�g�R��^@kNMiONQYbR��KW_NkNXckNPRk9�
KN_	^ �Óc_NXZ^0b�kWM�dYPR]cXZ_NXck[PÉk0T�M QYT P�kNMµ�R�g��^äkNM{ONQhbR��KN_NkWXck[PRk/� ¥ KN_6^ �P¹�HXZ^0b�kNMibÒ� �ÓZjgM _Wb#M _6]cbgd
ß"�g�g�U^ëXZ_W��M QhXcbgQhM d�â²ÔÝXcjW���Lã×�

| P�QYM�_Nb"ÖÉPRT X �bg_ÌkNM�]APRjgK[P�ONQhbR��KN_Nk[P�kNM ] � PÉQ n PÉQYXcV�M�P�`YQSPÒÖ �M d�kNM ] v PÉdYb�kWMöjRKN_WjR��M Qh_
â²T�K ¥ P�OWQYbR��KN_WkNXck[PÉkÃM�d#T M�QYT PR_[P�P�]cbgd*ß¦oR�g��^��z]\P�M _a`YQSPRk[P�^ �PRd�ONQhbR��KN_NkNP�PR] � PÉQ n PRQhXcV�M"ã
Ü[PÃdhXckNbÃkNbeT KN^�M _a`wPÉk[PÃO�bgQ F `SKNQhjgM dÅâIß¦o2�R�W�{ßwo+�gàgã×�oJLKNXcM�_§^�bgdh`YQ �bÃJeKWM�T bR_W��bgQY^�M�M ]�PRjgK[P
ONQYbÉ��KN_Nk[P�kWM ] t `S] �PÉ_L`YXcT�b�Û[K ¥ M�P�`SQSPÒÖ �M d#kNM ] v PRdhbÅkNKNQYPR_a`SM0KN_¡T XZT ]Zb�kNM0^6PÉQYMÒPH�7]cP�O�bgQYT�X �bg_
JLKNMUÛ[K ¥ M*dhbgVNQYMUM�]ÏKN^)VWQSPR]7dYMUÜLKN_NkNM*Ü[PÉT X\P	]cP6T KWM _NT P ¥ M ]ÝÛ[K��hb�kNMUQYM�`SbgQh_Nb�M dh` �P	��bgQY^0PRkNb
O¯bRQ	PRjgKNPÌ^0M�_Nbgd	kWM _NdYPWå�M dI`wPÊPRjgKNPÌkNMÅQhM _Nb"ÖÉPRT X �bg_·dYM�ÜeKW_NkNXcQ �Ó\PÆÜ[PRdh`SP¡KN_[P¡ONQhbR��KN_NkWXck[PRk
Xc_a`SM�QY^�M kNXcP ¥ ^�M dhM d,b6P�ï_NbgdE^ �PÉdi`SPRQYkNM#PR]cT PR_Næ PRQ �ÓcP�M�]z��bg_WkNbN��PRkNM�^ �PRd�kNM#JLKNM�O[PRQI`SM#kWM#M ]Z]\P
dYM,^�M æ�T ]cPRQ �ÓcP�T�bg_	]cbRd!PR]ZQYM kWM kNbgQhM doP#]cb�]\PRQhjgb#kWM{dYK	`YQSP ¥ M�T�`YbgQYXcPW�HkWM,^6PÉ_NM QYP�JLKNM,dhM{��bgQY^0PRQ �Ó\P
KN_�´YPRjRK[P�kNM0��bg_NkNb>µW� Õ _¡OWQYbeT M dhb�dYXZ^0XZ]\PRQ�O�bHkWQ �Ó\P�dYM�Q)QYM�dYO�bg_NdSPÉVN]cM	kWM6]\P�QYM _Wb�ÖÉPRT�X �bg_ÌkNM ]
PRjgK[P0ONQYbR��KW_Nk[P	kNM�] � bg]Z��b�kNM ���M×�HXcT bW� | PÉd{dYM�QYXZM d,kNM#bgVNdYM�QhÖÉPRT�X �bg_�QhM O�bgQh`SPRk[PRd�O¯bgQ F `SKWQYjgM�d
âIß¦o2�R�W��ß¦o+�Ràgã!kNKNQSPÉQYbg_�dYbg]cPR^�M _a`SM�KN_NbRd�T�K[PR_a`Sbgd�k �Ó\PÉd �[kNM�^6PÉ_NM QYP�JLKNM�]\PRd!��QhM T KWM _NT�X\PRd�dYKNV ©
^6PÉQYMÒPÉ]cM do_Nb*ONKNkNXZM QYbR_�dhM Q>QhM dYKWM ]Z`SPRdiPRkNM�T K[PRkNPR^0M�_a`SMRå[M�_�M�]9TÒPÉdYb*kNM�M dI`SM�M dI`SKNkWXcb*]\PRd>dhM QhXcM d



ßgß

`SXZM _NM�_ÊKN_[P�kNKWQSPRT�X �bg_¡kWM��Hß	^�M dhM d ¥ ^)KNM�dh`SQYPR_ÊJLKNM	]Zbgd#M�ÖgM _a`Ybgd*JeKWM	dYM	M×�e`SXcM�_NkNM�_ÑkWM dYkWM
KN_Nbgd6T K[PR_a`Ybgd6k �ÓcPRd	PÃPR]cQhM kNM�kNbgQ0kNM�KN_§^0M�d ¥ ^0M�kNXcbÆONQYM�kNbg^�Xc_[PÉ_§dYbRVNQYM�M ]{XZ_a`SM QhTÒPR^#VNXcb
^0bekNKN]cPRkNbUO�bgQ>]\PÉd>^6PRQhMÒPRd>M�]�T K[PÉ]�T bg_a`SQhXcVNK ¥ M�^0M�_Nbgd>kNM�]9`SQYM�d�O�bgQ>T�XcM _a`Yb�kWM ]¾Xc_a`SM�QYT PR^)VNXZbN�
D ]9PR_ �PÉ]cXcdhXcdrM dI`wPRk �Ócdh`YXcT�b)kNM{kNPÉ`SbgdoÜNXcdI` �bgQhXcT bRd¤QhM O�bgQh`SPRkNb)O�bgQ F `SKNQhjgM d�âè�R�g�gàgãr^#KNM dI`SQSP)JLKNM{]\PRd
PRjgK[PÉdÝONQhbR��KN_Nk[PÉdÏkNM ] n PRQYXZV¯MAdYMoQYM _LKNM�ÖÉPR_U^0M�kNX\PÉ_L`YMoKN_�Û[K¹�hb,M�dYO�bgQ �PRkWXcT b{kNM dhkNM>M ] t `S] �PR_a`SXcT�bN�
dYbgVWQYM#dhKNd{kWbgd�KW^)VNQSPÉ]cM di^ �PRdEONQYbR��KW_NkNbgd#â t _NM jaPÉk[P © jRKW_NjR��M Qh_ ¥ v PÉdYb6kWM#]cbRd y XcM�_L`Ybgdwã×�ÂJeKWM
M dI` �PÃT�bg_NM�T�`wPÉkNbÃT�bg_§KW_ÑÛ[K��hbÃJLKNM�ÖÉPÆkNM�dYkNM�M ]E_NbRQYbeM dh`YM�kNM ] n PRQhXcV�M�ÜNPRdh`SPÆ]cP.ONPRQh`YM�^ �PRd
ONQYbÉ��KN_Nk[PUkNM�] n PR_[PR]9kWM{ÚAKNTÒPÉ` �PR_9�[M�]9T K[PÉ]9QYM�_eKWM�ÖÉP�M�]¾PRjgK[P)OWQYbR��KN_Wk[PUkNM ] � bg]f��b)kNM ���M��HXZT bN�
¥ T�bg_�KN_�ÛNK¹�hb	kNM)QhM�`YbgQY_Nb6M _�]cbRd{_NXfÖgM ]ZM d�Xc_a`SM�QY^�M kNXZbgd{kNM�] n PÉ_[PR]ÝJLKNM�ÖRP0kNM)QYM�jgQYM�dYb�Ü[PÉT X\P
M ] v PRdYb�kNM¸jRKN_NjR��M�QY_ ¥ PRV[PR_WkNbg_[PUM ] n PÉQYXcV�MR�

 PRT�M�PR]cjRKN_[PRdAk �M T PRk[PRd�� � T | M ]c]cPR_ ¥ q b á ]ZXc_�âIß¦oR�gíaã�QYM O�bgQI`wPRQhbg_6]Zbgd¤kNPÉ`Sbgd¤kNM�àR��M dI`wP ©
T XZbg_NM d{ÜNXckNQhbgjgQ �PÉÞ[TÒPÉd,ONQYbÉ��KN_Nk[PRdUâ²O�bgQ{kNM�V[P��hb�kNM	ß"àR�g�6^6ãikNXZdh`YQYXcVWKNXck[PÉd{P6`YQSPÒÖ �M d�kNM�] � bg]Z��b
kNM ���M��HXZT bN� | PRd*kNXcdI`SQYXZVNKNT�Xcbg_NM�dUQYM�dYKN]f`wPR_a`SM�d*kNM�`SM ^�O�M QSP¹`SKNQYP ¥ dYPR]cXZ_NXckNPRk¡QYM�dYKN]f`wPRQhbg_ÇdYM�Q
ÜNbgQhXcæ bR_L`SPR]c^�M _a`YM)^)K ¥ KN_NXZ��bRQY^�M d ¥ T�bg_.M dI`SQSP¹`SXZÞNTÒPRT�X �bg_�T PRdYX�_NM�KW`SQYPR]è� D dh`Sb�M�d�T�bg_NjgQhKNM _a`YM
T bg_*M�]NT bg_WT M OH`Sb�kNM>KN_[P�T KWM _NT P�ONQhbR��KN_NkNP�PRXcdh]\PRk[P�O¯bgQÝKN_*KN^)VNQYPR]NT K ¥ P�ONQYbÉ��KN_NkNXZk[PRk*M d�T�M Q ©
TÒPR_NP0P*]cbgdi�É�g�g�*^-â n PR_NPR]�kNM�ÚAKNTÒPÉ` �PR_Âã ¥ PRkWM ^ �PRdEJeKWMR�ÂO¯bRQiKW_�]\PÉkNbU]\PRdiPRjRK[PRdEONQYbÉ��KN_Nk[PRd
kNM�]\P)T KWM _NT P�`SXZM _NM�_�KW_[P*��KWM _a`SM�T bg^ �KN_ ¥ KN_�^0M�TÒPR_WXcdY^�b*Q �PROWXckNbUkNM�QYM�kNXcdI`SQhXcVNKNT�X �bg_/�Nb*JeKWM
dYK.`SXZM ^�O¯b0kNM*QYM dhXckNM�_NT XcP	M d�dYKHÞ[T XZM _a`SM�^0M�_L`YM*]\PRQhjgb	T bR^0b�O[PÉQSP	JLKNM*]cbgd{ONQYbeT M�dYbgd�kNXf��KNdYXfÖgbgd
bgVN]ZXZ`SM�QYM�_Ñ]ZbgdUjgQYPRkNXcM�_a`SM d*ÜNbRQYXcæ�bg_a`wPR]ZM d�� D _ÑT bg_a`YQSPRdI`SM�T bg_Ñ]\P�KN_NXf��bgQY^�XckNPRk¡ÜNbgQhXcæ�bg_a`wPR]>kNM
`SM�^0O�M QYPÉ`SKNQYP ¥ dYPR]cXZ_NXck[PÉk9�¯]cPRd,bgVWdYM QIÖÉPRT XZbg_NM d�ONQhbR��KN_NkNPRd�kNMUbÒ� �ÓcjgM�_Nb�kNXcdhKNM ]f`Sb	kWMUM dh`Ybgd�PRK ©
`SbgQhM d�^�bgdh`YQSPRQhbg_�ÖÉPRQhX\PRT�X �bg_�]\PÉ`YM QSPÉ]7T�bg_NdYXZkNM QYPRVN]ZMR�9T�bg_�KN_[P	T�M ]ckNP	kNM#ÖÉPR]cbRQYM d{QYM ]cPÉ`SXfÖÉPR^0M�_a`SM
V[P��hbgd�M _ÅM�] � bg]Z��b*T�M _a`SQYPR] ¥ ÖÉPR]cbRQYM di^0P ¥ bgQYM�d{T�M QYT P	kNM ] n PR_[PÉ]7kNM�ÚAKNTÒP¹` �PR_9� q b á ]ZXc_Ñó��>÷����
âIß¦oR�2oaã¤ONKWdYXcM�QYbg_�M�_�kNKNk[PU]\P�ÖRPÉQYX\PÉT X �bR_	ÜNbgQhXcæ bR_L`SPR]�kNM ]9bÒ� �ÓcjRM _NbUkNXZdYKNM�]Z`YbUM _�M ]�PÉjgK[P)ONQhbR��KN_ ©
k[P6kNM�] � bg]f��b�kWM ���M×�WXZT b ¥ _Nb0M _NT�bg_a`SQYPRQYbg_�M�ÖeXckNM�_NT XcP6kNXZdYT M�QY_NXZVN]cM�kNM�M dSP�ÖRPÉQYX\PÉT X �bR_�M�_ÅdYKWd
ONQYbRONX\PRd�bgVNdhM QIÖRPÉT XcbR_NM d�kNM ]¤PRjgK[P�ONQYbÉ��KN_Nk[PW�7O¯bRQ�]Zb�JLKNM0T bg_NdhXckNM�QSPRQhbg_ÌJLKNM6]\P�kNXcdI`SQYXZVNKNT�X �bg_
ÜNbgQhXcæ bR_L`SPR]¾kNM#bÒ� �ÓcjRM _Nb0QYM O�bgQI`wPRk[P�O¯bRQ � T | M ]c]cPR_ ¥ q b á ]ZXc_ÌâIß¦oR�gíaã!O¯bekNQ �Ó\P*dYM Q{PÉ`SQhXcVNKWXcVN]ZM�P



ß��

KN_�^)KNM dI`SQhM b*Xc_[PÉkNM T�K[PRkNb*b�P)KN_�PR_ �PR]ZXcdYXZdoXZ_NM��WPRT�`SbUkNM�]cbRd!k[PÉ`Ybgd � q bUbRVNdh`SPR_a`SMR�[_LKN^�M QhbgdSPÉd
bgVNdhM QhÖÉPRT�Xcbg_WM do^ �PRdrQYM�T XZM _a`SM�d�â»Ô7XcjN�NßÒPaãÏ^)KNM dI`SQYPR_6JLKNM�]\P�kNXcdI`SQhXcVNKNT�X �bg_�ONQhbR��KN_Nk[P�kNM�b"� �ÓZjgM _Nb
kNXcdhKNM ]f`Sb*kNM � T | M�]c]cPR_ ¥ q b á ]cXZ_ÆâIß¦oR�gíaãoM dEkNM�ÜNM�TwÜNb6]cP)T bgQhQYM�T�`wPH�

D _.M�] � bR]Z��b	kNM ���M��HXcT�b�]cbgd{ÖÉPR]ZbgQYM�d,kNMUbÒ� �ÓcjgM�_Nb�bgVNdhM QIÖRPÉkNbgd�O¯bRQ,kNM VNP��hb�kNMU]cbRd�íg�g�g�
^ M��HT�M kNM�_¡]cbgd�àH� ��^�] êÉ]»�/T�bg_ÃKW_Ã^ �P¹�HXc^�b	T M�QYT P�kNM�]Ï��bg_NkNbÃâ ÖgM Q�ÔÝXZjN�Ýß"Pgã�� v bgQ�kNM V[P"�hb�kNM
ß"�g�g��^��a]\P�TÒPÉ_L`YXck[PÉk0kNMEbÒ� �ÓcjgM�_Nb�dYMiXc_NT�QYM ^�M _a`SP�kWM ]ÂbHM�dh`YMikWM ] � bR]Z��b�Ü[PRT�X\P�M ] n PÉQYXcV�MR�a]Zb�JeKWM
dYKNjRXcM QhM�JLKNM{M ]�PRO�bgQh`YM�kNMibÒ� �ÓcjgM�_Nb)PR] � bg]Z��b�beT KNQhQYM{P�`YQSPÒÖ �M d!kNM�] n PR_[PR]�kNM>ÚAKNTÒPÉ` �PR_9�HPRkNM�^ �PRd
kNM	JLKNM�]cPRd#^0PRdSPÉd)kNM�PRjRK[P�^ �PRd#ONQhbR��KN_NkNPRd)kNM�] � bR]Z��b�dYbg_ÊkNM�M�_a`SQSPÉk[PRd)kNM�dYkNM�M�] n PRQhXcV�MR�
n M QhTÒP�kWM�]Zbgd>ß"ðg�g��^ M�_6M�] n PR_[PR][kNM>ÚAKNT PÉ` �PR_/�eKW_[P�XZ_WÛ[M×�WX �bg_�M _�M ][O�M QhÞN]�kWMibÒ� �ÓcjRM _Nb�^6PÉQYTÒP
]\P.O[PRQI`SM�dYKNO�M QhXcbgQ�kNM�KW_[PÃT PRO[PÃkWM���bg_WkNbÌkNM�^6P ¥ bgQ*b"� �ÓZjgM _Nbªâ»ÔÝXZjN�>ß"Paã×� ¥ M dI`Sbgd�ÖÉPR]cbgQhM d
^6P ¥ bgQYM�d�dhM0M�_NT KWM _a`SQYPR_Ã`SPR^)VNX �M _�kNM�_L`YQYb�kNM ] n PRQhXcV�MR�¾PR]ÝdYKNQ�kNM�] n PR_[PR]»��O¯bgQ�kWM V[P��hb�kNM*]\P
ONQYbÉ��KN_NkNXZk[PRkUkNM�]NKN^)VNQYPR]è�É]cb,JLKNM>XZ_NkNXZTÒP{JLKNM>M�][PRjgK[P,kWM!_NXZÖRM ]ZM d�^ �PRdÏONQhbR��KN_NkNbRdÏM _*M ] n PRQYXZV¯M
M dI` �P*ONQYM�dYM _a`YM#dYbRVNQYM�M ] Õ ^)VNQYPR]9kNM,ÚAKNT PÉ` �PR_/�

�.����¼ � �Ý�N�A�

l M!dYM�OW`SXZM ^)VWQYM>kNM�ß¦o�o2o,PA�hKN_NXZb,kNMi�R�R�Wßg�RdhM>QYM PR]cXZæÒPRQhbg_*�Hß!^�M dhM drkNM!^�M kWXcT XZbg_NM�dÏÜNbgQYPRQYXcPRdÝkNM
ÖgM�]cbeT XckNPRk ¥ `YM ^�O¯M�QSPÉ`YKNQSP�M _6]ZbgdA_NXZÖRM ]cM�d¤XZ_W��M QhXcbgQhM drkNM�] n PR_NPR]¯kWMEÚAKNT PÉ` �PÉ_9�HOWQYb"ÖgM�_NXcM�_L`YM d>kNM
dYXZM�`SM)PR_NT ]cP��hM d�T bg_�T�bgQYQhM _a` �ÓZ^0M�`SQhbgd t PR_NkNM�QSPgP p!n>� ��â»ÔÝXZjN�¯àgã�� D dh`SbRd,k[PÉ`Ybgd,T bRQYQYM�dYO�bg_NkNM�_
P�kNbgdUO�M QYXZbHkWbgd)T bR_NdYM�T KW`YXZÖgbRd �!PÉ_[PR]cXZæÒPRkWbgd)O�bgQ F ÜNM�Xc_LV[PRKW^ ó���÷�����â»�R�g�a�Rã�O[PRQYPÅM ]!ONQhXc^�M Q
O¯M�QYXZbHkNbÌâ²dhM OW`YXcM�^)VNQYM�kNM�ß¦o2o2o�PU�hKW_NXcb�kNM6�R�g�g�aã ¥ m TwÜNbaPÊó���÷����Æâè�R�g�Ríaã{O[PRQYP�M ]rdhM jgKN_WkNb
O¯M�QYXZbHkNbÃâ �hKN]cXZb�kNM0�R�g�g��P#�hKN_NXcb�kNM0�R�R�Wß�ã�� | P�kNXcdI`SQhXcVNKNT�X �bg_.kNM*]Zbgd�T bgQhQYM�_L` �Óc^�M�`YQYbgd�M dI`SKWÖRb
V[PRdYPRk[PÌM�_ª]\PÆkNXcdhO¯bg_WXcVNXZ]cXckNPRkÊkNM �M�dh`Ybgd �EM ]ikNM�dYM bÊkWM�KN_[PÃT bgV�M QI`SKNQYP �bgOW`YXc^0PW� ¥ ]\P.^�Ms�hbgQ
bgVNdhM QhÖÉPRT�X �bg_ÑkNM�]!`SQSPÉ_NdYO�bgQh`YM�PRdYbeT XcPRkNb.P.]\PRdUT PRQSPRT�`SM�Q �ÓcdI`SXZTÒPRdUÜNXZkNQYbRjgQ �PÉÞNTÒPRd)`SPR]cM�dUT bg^�b.]cbgd
ÖÉPR]cbgQhM d�M��e`YQYM ^�bgd�kNM�dSPR]ZXc_NXZk[PRk ¥ bÒ� �ÓZjgM _Wb�b�XcdhbR`SM�QY^0PRd0â m TwÜNbaPÊó��,÷����c�Ý�R�g�gígã � ÖRMÒPÅÔÝXZjgd �Ýß
¥ �(�oO[PÉQSP�kWbHT�KN^0M�_a`wPRQ�M _¡��bgQh^6P �bgOW`YXc^0P�]cbRd�^�b"ÖHXZ^0XZM _a`SbRd�kWM	]\PRd�ÖÉPRQYXcPRd�^6PRdYPRd#kWM�PRjgK[P
ONQYM�dYM�_L`YM d)M�_ÌM�] n PR_[PR]»� | bgd�^0PRO[PRd�kNM*`SQYPR_NdYO�bgQI`SM*^0M�kNXcb�kNM�]rONQYXZ^0M�Q ¥ dYM�jgKN_NkNb�O¯M�QYXcbekNb



ß"í

kNM�bgVNdhM QIÖRPÉT X �bR_ÑT�bgXc_WT XckWM _ÊM _ÇjgQYPR_Ê^�M kNXZk[PÊâ�ÖRMÒP F ÜNM�Xc_LV[PRKN^ ó���÷����c�A�R�g�a�eå m TwÜNbaP¨ó���÷����c�
�R�g�gígã�� | P0dhM QhXcM�P�ß��gàÉ��^ M�_ÅM ]¾T M�_a`SQYb6kNM ] n PR_[PR]¾dhM#O�M QYkWX �b�kNKNQSPÉ_L`YM#M�]zdhM jgKW_NkNb	O�M QhXcbekNbN�
O¯bRQi]Zb*JeKWM�dhM�M×�WT�]cK ¥ �b0kNM�M dh`YM)PR_ �PR]cXZdYXcdokNM��Hß�^�M dhM d#â�ÖRMÒP6Ô7XcjN�ÂàRã��ÂPRKN_WJeKWM�d �ÓzdhM�XZ_NT ]ZK ¥ M�M�_
]\PUkNXZdYT KWdYX �bR_�kWM�]cPRd!Û[KNT�`SK[PÉT XcbR_NM dEkNM�ÖgM�]cbeT XZk[PRk�PR]9Þ[_[PÉ]9kNM�]\P F M�T T X �bg_ GYG ���N� íH�
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£ ¯°´�ú2Ç�×¦ÿ�»�ú2Ç�Ö¦ÿµ¿æú2Ç�ÿ¦Öeê�¥Í»+�^�¤£  �¤©I§�¨¢¥nª¦¼Ï�¤´�§ �¦»�É�ª¦©�¨®ªµ�¤¡�ÃRªw�^¨®½��¦Ç

| bRd	ÜLKNM T�bgd	kNMÅT�bgQh`SPÌkNKNQYPRT X �bg_§M�_·]\PRd�dYM�QYXZM d	kNM�`SXcM�^0O�bÆdYMÅ]Z]cM _NPRQYbg_Ñ^�M kNXcPR_a`SM�KW_
P��hKNdI`SM,kNM{PRQY^ �bg_NXZT bgdAT bR_6ÖÉPRQYXcPRdA��QhM T�KNM _NT�X\PRd��WXZ_NT ]ZK ¥ M�_NkNb)]cPRdokNM�^6PÉQYMÒPH� F M,PÉON]cXZT �b�KN_6Þ[]f`SQYb
kNM | PR_NT�æ bgd*O[PRdYP © VNP��YPRdUkNM��aðÅÜWbgQSPRd*P�]Zbgd)k[PÉ`YbgdUÜNbgQYPRQYXZbgd#kWM�ÖRM ]ZbHT�Xck[PRk ¥ `SM�^0O�M QYPÉ`SKNQYPW�
¥ kNM�dYONK �M d�dYM*kNXcM�æ ^0PRQYbR_Å]\PRd{dYM QhXcM�d�P�ÖÉPR]ZbgQYM�d,TÒPÉk[P	dYM�Xcd�ÜNbgQYPRd � F MUTÒPÉ]cT KW]\PRQhbg_Å`SQYPR_NdYO�bgQI`SM d
^0M�kNX\PÉ_L`YM*]\P�Xc_a`SM�QYO�bg]\PRT�X �bg_.kNM�]\P	ÖRM ]cbeT XZk[PRk§â�Þ[]f`SQYPRk[Paã,_NbgQh^6PÉ]rP�]cP�dhM T T�X �bg_ÃM _ÃKN_[P�^0PR]Z]\P
kNM��Wì �gà î O�bgQ�ß�àU^��ÂKNdYPR_NkNb0KN_�^0PRO�M b�bgVe�hM�`YXZÖRb6kNM�dYM�XcdiO[PRQ �PÉ^0M�`SQYbRdiT�bg^�b0M�]zkWM dYT�QYXf`Sb6O�bgQ
m TwÜNbaPÆó��!÷�� ��âè�R�g�Hß�ã�� v PRQSP�M dI`SXc^0PRQE]\P*^�M kNXcP�â½´hT ]ZXc^0PÉ`Sbg] �bgjgXZTÒP<µLã�kNM�TÒPRk[P�^6PÉO[P�dhM#KNdYPRQYbR_
M dhTÒPR]cPRdr^6P ¥ bRQYM drkNME]Zbg_NjgXf`SKNk9�RkNM�ßgì à î â°±~ß�àR�k�L^	ãÝM�_0]cP,ÜNbgQhXcæ bR_L`SPR] ¥ ß"àR�g�,^ M�_0]cP{ÖgM QI`SXZTÒPR]
¥ KN_[P�QSPRæ �bg_ÆkNM*]\P�dYMLï_NPR]rPR]�QYKWXckNb�kNM��W�fßgåÝONPRQSP�M dI`SXZ^6PRQ�]cPRd�PR_NbR^6PR] �Ó\PRd�T bg_ÃQYM�dYO�M T�`YbÅP�]\P



ßw�
^0M�kNX\P�dhM�KWdSPRQhbg_ÃM�dYT PR]\PRd�kNM*]Zbg_NjgXf`SKNk�^�M _NbRQ �¾kNM��WìÞ� î â°± �R���L^	ã ¥ �g�g��^�� ¥ KW_[P�QYPRæ �bR_
kNM�]\P)dhMLï_[PR]/PR]/QhKNXckWbUkNM��W�î�aàH� D dh`SPRdEM dhTÒPR]cPRd>KNdSPÉk[PRd>M _�]Zbgd!^0PRO[PRd!dhbg_�T bg_WjgQYKNM�_a`SM dET�bg_�]\PRd
M dI`SXc^0PRT�Xcbg_NM�d>kNM�]\PRd!��KW_NT XZbg_NM dEkNM�T�bgQYQhM ]\PÉT X �bR_�QYM O�bgQI`wPRk[PÉdiO�bgQ m TwÜNbaPÅó��o÷����{âè�É�g�gíaã×�

| PÉd�kNXZdh`YQYXcVWKNT XZbg_NM d�^�M kWX\PRd�kNM*`SM�^0O�M QYPÉ`SKWQSPW�¾dSPÉ]cXc_WXck[PRk ¥ bÒ� �ÓcjRM _Nb�M _Ã]\P�dYM�T T�X �bg_ÃkNM ]
TÒPR_NPR]�â»Ô7XcjN���Lã�QhM dhKN]Z`SPR_ kNM ]#ONQYbg^�M kWXcbªkNM·ßRßÊT QYKWT M d.ÜNXZkNQYbRjgQ �PÉÞNT bgd¡âIß"�gðª]cPR_NT�M dwã�M _ØM ]
n PR_[PR]¯kNM�ÚAKNT PÉ` �PÉ_�QYMÒPÉ]cXcæ PRk[PRdAkNKNQYPR_a`SM,`YQYM doT QYKWT M Qhbgd>beT MÒPÉ_NbgjgQ �PÉÞ[T bRd!QYM PR]cXZæÒPRkNbRd¤M�_�PRjgbgdI`Sb ©
dYM�OW`SXZM ^)VNQhM	kNMÅßwo2o2o¡â@�ÅT QhKNT M�d �Aíg��]cPR_NT�M dwã×���hKN_NXZb © �hKW]cXcb�kNM��R�g�g�Ìâå�ÅT�QYKNT�M d ���2��]\PR_NT�M dSã�� ¥
^6P ¥ b © �hKN_WXcb�kNM{�R�g�Wß�â²í�T�QYKNT�M d��[�Rð�]\PÉ_NT M�dwã��LT�bgXc_NT�XckNM�_a`SM drT�bg_0]Zbgd�ONKN_a`Ybgd¤XZ_NXcT�X\PR]»�RXZ_L`YM Qh^0M�kNXcb
¥ Þ[_NPR]ÝkNM#]\PRd�dYM QhXcM�d�kNM#`SXZM ^�O¯bW� l M)]\PÉd{M dI`wPRT�Xcbg_WM d,`wPÉ^)VNX �M�_ÅdYMUbRVW`SKWÖeXZM QYbR_ÅO¯M�QhÞ[]ZM d,ÖRM Qh`YX ©
TÒPR]ZM d�kNM)ÖRM ]ZbHT�Xck[PRk/�9^0M�kNX\PÉ_L`YM)M ]ÝkNM dhT M _WdYb�kWMUKN_ noCEl F M P } XcQhk FW}!D oWßgßÒOW]cKNd��e�hKN_a`Sb�T bR_
KN_¡O�M QIÞ[]\PRkWbgQ�kWM6T bRQYQYXZM _a`SM�dUPRT �KWdh`SXZT b l bgONON]ZM Q6â t{l�n!v �zO¯bgQ�dYKWd)dYXZjg]\PRd�M�_¡Xc_NjR] �M dSã�kWM	íg�g�
�  æ6â²KN_�O[PRJLKNM�`SM�KNdYKNPR]c^�M _a`SM�T�bg_NbeT XckWb�T�bg^�b |¾t{l�n!v ã��
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| bRd>T bgQhQYM _a` �Óc^�M�`SQhbgd!PÉ_NT ]cPRkNbgd!QhM jgXZdh`YQSPRQhbg_	dYbR]\PR^�M _a`SMiÖgM�]cbeT XckNPRk ¥ `YM ^�O¯M�QSPÉ`YKNQSPH�HO�M Qhb



ß�à

`wPR_a`Yb�]cP#dSPÉ]cXc_WXck[PRk6T bg^�bUM ]9bÒ� �ÓcjRM _NbUM�dh` �PÉ_�PÉ]Z`wPÉ^0M�_L`YM,T bRQYQYM�]\PRT�Xcbg_NPRkNbgd¤T bg_�]\P#`YM ^�O¯M�QSPÉ`YKNQSP
M _�M ]/PRjgK[P)OWQYbR��KN_Wk[P)kNM ] n PR_[PR]¯kNM{ÚAKNTÒP¹` �PR_Æâ²ÔÝXcjgd��N� ¥ �aã×�WO�bgQ!]cb#JeKWM�ONKNM kWM _�Xc_W��M�QYXcQhdYM�]\PRd
ÖÉPRQYXcPRT XZbg_NM dz`SM�^0O�bgQSPÉ]cM d7kNM>bÒ� �ÓcjgM�_Nb ¥ dYPR]cXZ_NXck[PÉk)P,O[PRQI`SXZQÝkNM>]cPRd7ÖÉPRQhX\PRT�Xcbg_NM�dÝkNM!`YM ^�O¯M�QSPÉ`YKNQSP
T bg_�KW_[P6ONQhM T XZdYX �bg_ÅkNM�¿��Wìfß�à0^�] êÉ]�ONPRQSP6M�]ÝbÒ� �ÓcjgM�_Nb ¥ ¿��Wì �R�gð6O[PRQYP6]\P�dSPR]ZXc_NXZk[PRk9å�T M�QYT P	kNM ]
��bg_NkNbW�iKW_�kWM T QhM ^�M _a`SbÇM�_ª`SM ^�O�M QSP¹`SKNQYPÌM dI` �PÊQYM�]\PRT�Xcbg_[PÉkNb¡P¡KN_·XZ_NT QhM ^�M _a`SbÊM�_�b"� �ÓZjgM _Nb
¥ M _ÆdSPR]ZXc_NXZk[PRk9� v PRQSP�bgVW`YM _NM�Q�QYM ]cPRT XZbg_NM�d�`YM ^�O¯M�QSPÉ`YKNQSP © bÒ� �ÓcjgM�_Nb ¥ `SM�^0O�M QYPÉ`SKWQSP © dSPR]ZXc_NXZk[PRk� À ä âÁ²{ã ¥ ¯EâÁ²{ã �»�/dhM*P��hKNdh`SPRQYbR_ÅO¯bR]cXc_Wbg^0XZbgd>kNMUíÉM Q � ¥ �gbN�{jgQSPRkWb�P6]cbRd{k[PÉ`Ybgd,ÜNXZkNQYbRjgQ �PÉÞNT bgd
^0bRdh`SQYPRkNbgd>M�_�]cP*ÔÝXcjN�N�H�NkNM�]cP*XZdYbR`YM Qh^6P)kNM*ß"� î n Ü[PÉdh`wP*M ]9��bR_NkNb�â�ÖRM QiÔÝXcjW�[�aã��

�.���ÁÂ �·�¾�.�����W�����¤�
"É¬®�¾¬å� ¼)´[Ä�´[zºg³�ÈÌ³e¶z±²°Ã¶z³Åºg´[Ä²°Â«

Õ _[PE^0PR_NM QYP �KH`SXc]ÉkNMrM dI`SKNkNXcPRQ¾]\P>QYM�_Nb"ÖÉPRT X �bg_�kNM ] � bg]Z��b>kWM ���M��HXcT�b{ONQhbR��KN_NkNbEM�d7^�M kNXcPR_a`SM�KN_NP
M�ÖÉPR]ZK[PRT X �bg_#kWMo]\PÉd7T�bg_a`SQYXZVNKNT�Xcbg_NM�dÝkNM�]H`YQSPR_NdhO¯bRQh`SM¤kNMoT PR]cbRQÝPE`SQSPÒÖ �M dÝkNM ] n PR_[PR]ekNMAÚAKWTÒPÉ` �PR_UPR]
V[PR]cPR_NT M�^0M�kNXcb�kNM�TÒPR]ZbgQEO[PRQSP0M ] � bg]f��bN� D dh`YM)V[PR]cPR_NT�M�ONKWM kNM)M�ÖÉPR]cK[PÉQYdYM�T bg_aÖRM _NXZM _a`SM�^0M�_L`YM
O[PRQYPÇ]cPRd�TÒPÉO[PRd�^ �PÉd	ONQYbÉ��KN_Nk[PRd�M�_ M�] n PR_[PR]»��O�bgQ�kNM�V[P��hbÇkNM ]�_WXZÖgM�]�T bgQhQYM�dYO�bg_NkNXZM _a`SMÆPR]
KN^)VNQYPR]EM _¨M ] D dh`SQhM TwÜNbÌkNM�Ô7]cbgQhXck[PW� D ] � bR]Z��b.M dI` �PÃ]ZXc^�XZ`SPRkNbÅM�_§dYKWd6ONQhbR��KN_NkNXZk[PRkNM�d0O�bgQ
M ],��bg_WkNb¨bÇO�bgQ�O�M _NkNXZM _a`SM�d�P¡`YQSPÒÖ �M d�kNM.]\PRd�T�K[PR]cM�d�]cbgd�XZ_L`YM QhTÒPR^)VWXcbgd	dhbg_�kNM dhONQYM�T X\PÉVN]cM�d
âèç%íR��^ � ^�� ä M�_ÊM ]¤_NbgQYM�dh`YM	kNM ] � bR]Z��bNå q PRjgXcÜNPRQSP ¥ jRbg_WM d �A�É�g�aàgã×� ¥ _NbÅONKNM�kNM�Ü[PRV�M Q
ÜLKN_NkNXZ^0XZM _a`Sb�dYXcjR_NXZÞ[T PÉ`SXfÖgb�kNM{PRjgK[P�kNM dhkNM,]\P�dYKWO¯M�QhÞ[T�XcMR� ¥ P�JeKWM,]\P�`SQYPR_Ndh��bRQY^0PRT X �bg_*kNM{M�dh`wPÉd
PRjgK[PÉdÏdYM�Q �Ó\PiM��HT M�dYXfÖRPH� D _L`Ybg_NT�M d �LM�]WV[PR]cPR_NT�MokNM!T PR]cbRQ!â�kNM!ÜNM�TwÜNb�M ]HV[PR]\PÉ_NT M¤kNMo`SM�^0O�M QYPÉ`SKWQSPaã
O[PRQYP6M ]7PRjgK[P�ONQYbÉ��KN_Nk[P�M _�M ] � bg]Z��b*kNM ���M��HXcT�bN�/dhKNO�bg_NXcM�_NkNb	JLKNM#_Nb6M×�WXZdh`YM)TÒPR]ZM _a`wPÉ^0XZM _a`Sb
_NX�M _H��QYX\PÉ^0XZM _a`Sb�P�]cPRQYjgb�OW]\PRæ�bN� ¥ dhKNO¯bR_NXcM�_NkNb�KN_[P�ÖgM�]cbeT XckNPRkÅÖgM�Qh`SXZTÒPR]�^�M kWX\P	_LKN]\PH��ONKNM kWM
M��HONQhM dSPÉQYdYM�T bg^�b

��ÃcÄ e/Å,ÆKÇNÈ É ²�kËÊ¤ÌdÄ e/Å,ÆKÇ*È É 6 ² 6 k.Ê¹ÍºÄ e/Å,ÆKÇNÈ&ÎLÏuÐ Ñ 6 ² 6 k.ÊgÒ�Ó Æ3Ô âIß�ã

KN_�V[PR]\PÉ_NT M>M�_L`YQYMi]cbgd7Û[K¹�hbgdr^�M kNXZb ¥ `SKNQhVNKN]ZM _a`Sb�kNMETÒPR]ZbgQ�P�`SQYP"Ö �M�dAkWM ] n PR_[PÉ][kNM!ÚAKNTÒPÉ` �PR_9� ¥
KN_�Û[K¹�hb)ÖRM Qh`YXcT PR]/`SKWQYVNKN]ZM _a`SbUkWM�TÒPR]ZbgQ!P#`YQSPÒÖ �M dEkNM�]\P�dYKNO�M QIÞ[T XZM�ÜNbgQYXZæ bg_a`SPR]ÕÊgÒ�Ó Æ JeKWM�]cXc^�XZ`SP



ß"�

P�]cPUT KNM�_NTÒP�ONQYbR��KW_Nk[P*M _�dhK�O[PÉQh`SM�dhKNO¯M�QYXZbgQ � D _�]cP*M�T K[PÉT X �bR_¡âsß�ã�� Å,Æ ±_�g�g�g��j��LjÍ��� î n ���
M d�]\P	T PRO[PRT�Xck[PÉkÆT PR]cbRQ �ÓZÞNTÒP6kNM�]rPRjgK[P	kWM�^0PRQ��¨Ä e ±8ß"�g�gà��Lj�^��eé�M d�dhKÃkNM�_NdYXZk[PRk9�#²~M d�]\P
`SM�^0O�M QYPÉ`SKNQYPW� É M dU]\P�ÖgM ]ZbHT�Xck[PÉkÊ_NbgQY^0PR]¤PÅ]\P�dhM T�T X �bR_ÑkWM6ÚAKNTÒPÉ` �PR_iÊ#� Ñ M�dU]\P�ÖRM ]ZbHT�Xck[PRk
ÖgM�Qh`SXZTÒPR]»� | PRd�V[PRQYQYPRd�QYM OWQYM dhM _a`wPÉ_·KN_§ONQhbg^�M kNXZbÆkWMÅ�Hß�^0M�dYM�d6kNM�]\PRd*dhM QYXZM d0kNM�kNPÉ`Sbgd�� ¥
]\PRd�ONQhXc^0PRd�QhM ONQhM dhM _a`wPR_ÊÛ[KWT�`SKNPRT XZbg_NM d�T bg_ÊQhM dhO¯M�T�`SbÅPR]¤OWQYbg^�M kNXZb�`YM ^�O¯bgQYPR]è� | P�kNXZ��KNdhX �bg_
ONKNQYPR^0M�_a`SM�^0bR]cM T�KN]\PÉQ!P)`SQYP"Ö �M�d�kNMGÊgÒ�Ó Æ M dikNM dhONQYM�T X\PÉVN]cM�O�bgQYJLKNM�dhM�M�dh`SXZ^6P)JLKNM�T�bg_a`SQYXZVNK ¥ M
^0M�_Nbgd>kNM��W�îígí �,á ]ZbUT K[PÉ]è�NT�bg^0bUdhM�ÖgM Q �P�O�bgdI`SM QhXcbgQh^0M�_a`SMR�WM dE^)KNTwÜNb*^�M _NbRQ>JeKWM�]Zbgd!bR`YQYbgd
` �M�QY^�Xc_Nbgd>kWM ]�V[PR]cPR_NT�M�âIß�ã×�

D ]rONQhXc^�M Q,` �M QY^�Xc_Wb�M�_Ã]cP�M T KNPRT X �bg_ªâsß�ã,M d�M ]�Û[K¹�hb�kNMU`SM�^0O�M QYPÉ`SKWQSP�PRdYbeT XcPRkNb�T bg_Æ]\P
T XZQYT KW]\PRT�X �bg_U^�M kNXcP�P�`YQSPÒÖ �M dAkNM ] n PR_NPR][kNM!ÚAKNTÒP¹` �PR_9� ¥ kWM{PRT�KNM QhkNb�T bg_ } Q ¥ kNM�_Æó��Ï÷�� �>âIßwogðg�aã
¥ p XcTwÜN^0PR_ ¥ } PRkNPR_ © l PÉ_Njgbg_Æâsß¦ogðgíaã×� �M dI`SM�ONKNM�kNM�dYM ONPRQSPRQhdYM�kNM�]\P#��bgQh^6P

Ä eÖÅ,ÆKÇ*È É ²�k.ÊcÃcÄ e/Å,ÆKÇ*È â É Í¹× É�Ø ã�â ²ÙÍ·× ² Ø ãWk.Ê¤ÌdÄ e/Å,Æ × É�Ø × ² Ø Ê Ô âè�gã

kNbg_NkWM�]cbgd¤T bgQhTwÜNM�`YM diPR_NjgKW]\PRQhM doQhM ONQhM dhM _a`wPR_�ONQhbg^0M�kNXcbRdoM dhO[PRT�X\PR]ZM doM�_�M ] �PÉQYMÒP)kWM,]\P#dhM T�T X �bR_
`SQYPR_NdhÖRM QhdSPR]!kWM0ÚAKNTÒP¹` �PR_9� D ]¤ONQYXZ^0M�Q�` �M QY^�Xc_Wb�M _ÊM�]o]cPRkNb�kWM QYM�TwÜNb.kNM	]cP�M��HONQhM dhX �bg_�â»�gã�M�d
M ]oÛNK¹�hb.kNM	`SM�^0O�M QYPÉ`SKNQYP·´hV[PRQhbHT�] �Óc_WXcT b<µN�ÝM�JeKWXZÖÉPR]cM�_a`SM�PR]¤kNM�KN_ÊÛ[K¹�hb�T K ¥ b.`SQSPÉ_NdYO�bgQh`YM�_NM ©
`Sb�M d#T�M QhbN� ¥ M ]rdYM�jgKN_NkWbÅ` �M Qh^0XZ_Nb�M d#M�]�Û[K¹�hbÅkNM*`SM�^0O�M QYPÉ`SKWQSP�PÉdYbeT X\PÉkNb�P�KN_[P�ÖRM ]ZbHT�Xck[PRk
KN_NXf��bgQY^�M)P0`YQSPÒÖ �M d�kNMU]cP0dhM T T�X �bg_/��M ]ÝT�K[PR]7kNM O�M _NkWMUkNMU]\P�M dYT PR]\P	kWM#`SM�^0O�M QYPÉ`SKNQYPW� | P	M�ÖÉP ©
]cK[PÉT X �bR_�Xc_WM JLK �ÓZÖRbHT P0kNM�]7Û[K��hb	^0M�kNXcbÅâè�gã>M d{O¯bgdhXcVN]ZM�O�bgQhJeKWM)]cbgdiONQhbHkNKWT�`SbRd{kNM)]ZbgdE` �M Qh^0XZ_Nbgd
T bg_�T�bgQYTwÜWM�`SM�diPR_NjgKN]cPRQYM�d!dYM,PR_LKN]\PR_�T�bg_aÖgM�_NXcM�_L`YM ^�M _a`SM�T�K[PR_NkNb)Ê�dYM�M ]ZXcjgMi`wPR]�JLKNM�M ]�`SQYPR_Nd ©
O¯bRQh`SM�^�M kWXcb�dYM�PÉ_eKW]cM�PÅ`SQYP"Ö �M�d�kWM�]\PÅdYM�T T�X �bg_ âIù��²óM�c�V× É�Ø Ã%�aã×å!d �bg]Zb�M _a`SbR_NT M�d�KW_¨T �PR]cT�KN]cb
kNM�`YQSPR_WdYO�bgQh`YM�kNM�TÒPÉ]cbgQU`SXZM _NM�dYM�_a`SXckWb·â � bg_a`Sjgbg^�M Q ¥ �,ßwo+�-�Nå � PRQYQhM _9�,ßwo2o2oaã×� l M�ÜWM TwÜNbN�
M ]o`YQSPR_WdYO�bgQh`YMÆâIù��²óM�c��Ú È É k.Ê,ã)P�`SQSPÒÖ �M d*kNM�] n PR_[PÉ]!ONQYbÉ��KN_NkNb�dhM�PÉ_eKW]\P�_Nb.kNM�dYkNM�KN_Ç_NXfÖgM�]è�
dYXZ_Nb.kNM dhkNMÃûeõ*Û#_WXZÖgM�]cM�d �AkNM�Þ[_WXckNbgdUO�bgQU]cPRd)XcdhbR`SM�QY^0PRdU�Wìîðaà î n ¥ �Wì í2o î n å�PR]ZQYM kWM kNbgQ#kNM�]cbgd
�gàR��^ ¥ ]cbgd0ß"íaàR��^ â ÖgM P�ÔÝXcjgd��U�RP ¥ íaã�� l M _a`SQhb�kNM ]¤^6PRQhjgM _ÃkNM	M�QYQYbRQ#kNM	M�dh`YM�T �PR]ZT KN]ZbN�
]\P�M ]cM�T T�X �bg_¡kWM6`SM�^0O�M QYPÉ`SKNQYP�bÅkNM0`SM ^�O�M QSP¹`SKNQYP�O¯bÉ`SM _WT X\PÉ]¤QhM���M QhXck[P�P�]\P�dYKNO�M QIÞ[T XZM	TÒPRQhM T�M
kNM6XZ^0ONPRT�`YbN� D d#XZ^0O�bgQh`SPR_a`SM*Ü[PRT�M Q�_NbR`wPÉQ�JLKNM6PRJLK �Ó¤dhM6M�ÖRPÉ] �K[P�KN_Ü´I`YQSPR_WdYO�bgQh`YM0b�Û[K¹�hbÅkNM
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TÒPR]ZbgQBµW�7PÉKN_NJLKNM6ÜNP ¥ JLKNM�`SM�_NM Q�M _¡^�M _a`YM0JLKNM�M ]rTÒPÉ]cbgQ�M d�M _Ìd �Ó�`SQYPR_Ndh��M�QYM�_NT XcP�kNM�M _NM�QYj �ÓcPW�
D _ª]\P.^0M�kNX\PH�oT M�QYT PÌkNM ]E��bg_NkWbN�!]\P.T bRQYQYXZM _a`SM�Û[K ¥ M�Ü[PRT�X\PÆM ] � bg]f��b.kNM ���M×�HXcT bW�!O¯M�QYb¡O�bgQ
M _NT�Xc^0P�kWbg^0XZ_[PR_�]\PRdAT bR_L`YQSPRT�bgQYQhXcM�_L`YM d¤JeKWM�Û[K ¥ M _�Ü[PÉT X\P���KNM�QSP#kNM�] � bg]f��b6â�Ü[PRT�X\P�M ] n PRQYXZV¯MÒã��
¥ PR^)V�bgd�Û[K¹�hbgd�M _a`YQSPR_a`SM ¥ dSPR]ZXcM�_L`YM0dhM0VNPR]\PR_WT MÒPÉ_ÃM�_¡M ] �PRQhMÒP�kNM ]���bg_NkWbÅP�]\P�XcdhbR`SM�QY^0P�kNM
�Nìîí2o î n � tÌ�KN_	^ �PRd!PÉQYQYXZV[P�M�_	]\P�T bg]ZKN^�_[P�kNM,PRjgK[PW�H]\PRdAT bRQYQYXZM _a`SM�d!^�M kNXcPRdoJLKNM{��bRQY^0PR_6O[PÉQh`SM
kNMi]\P,V[PRdhM�kWM�]cP n bgQYQhXcM _a`YM�kNM!ÚAKNT PÉ` �PÉ_�Û[K ¥ M _6_eKWM�ÖÉPR^�M _a`SMiÜ[PRT�X\P�M ] � bg]Z��bW� D ]ÂQYM�dYKN]f`wPRkNb�M�d
JLKNM,]cbRdA`YQSPR_NdhO¯bRQh`SM�do^�M kNXZbgdAXc_a`SM�jgQSPRkWbgd,â�kNM dhkNM,M�]¯��bg_NkWb#Ü[PRdI`wP)PÉ]cjgKN_NP�XZdYbR`YM QY^0PaãÏdYM,PR_LKN]\PR_
M _ÆkNbgd�T PRO[PRd�JLKNM*dYMUM×�H`YXcM�_NkNM _ÆO�bgQ�M _NT�Xc^0P.â²Ü[PÉdh`wP�]Zbgd��Wìîðaà î n ã ¥ O¯bgQ{kNM V[P"�hb�kNM�]Ï_ �KNT�]cM b
kNM#]cP F KNV�T bgQhQYXcM�_a`SM#kWM�ÚAKNT PÉ` �PÉ_Êâ»P��Nìîí2o î n ã ¥ ]\P*M T�K[PRT X �bg_Êâ»�gã!ONKNM�kNM#dhM Q{M�ÖÉPR]cK[PÉk[P�M�_�KN_NP
��bgQY^0PUJLKNM�`SXcM�_NM�dYXZjg_NXZÞNTÒPRkNb ¥ P�dhMÒP0ONPRQSP*PR^)VNPRdETÒPRO[PÉdiO�bgQEdYM�O[PRQYPRkNb�b0O[PÉQSP*PR^)V[PÉdiT PRO[PRd
QYM�KN_NXckNPRdUM _ÇKN_[P�dhbg]\PW� v PRQSP�TÒPÉk[PÅTÒPRONPW�rM ]!V[PÉ]\PR_NT�M	kNM�TÒPÉ]cbgQ�M dUT bR^0b�dhM�M��HONQYM�dSP.M _Ç]\P
M T�K[PRT X �bg_�âIß�ã×�aKN_0VNPR]\PR_WT MEM _a`SQhM�M�]NÛ[K¹�hb�kNMiTÒPR]ZbgQÝ`YQSPR_NdhO¯bRQh`wPÉkNb�O�bgQ�]cP,T XcQhT KN]cPRT X �bg_U^�M kNXcPW�aM ]
Û[K¹�hb#`YKNQYVWKN]cM�_L`Yb#kNM�TÒPR]ZbgQ�`SQYPR_NdYO�bgQI`wPRkNb�O¯bRQ¤]cPRd¤bRdYT XZ]\PRT�Xcbg_WM d � ¥ ]cbRd¤XZ_L`YM QhTÒPR^)VWXcbgd�ÖgM�Qh`YXcTÒPÉ]cM d
kNM _a`YQYb�kNM ] � bg]Z��bN�eM _�]\PÉd>Xc_a`SM�Qh�²PRT�M dEJLKNM�kWM�Þ[_NM�_ÅPUTÒPÉk[P�T PRO[PW�

| P C PRVN]\P GhG ^)KWM dh`YQSP�M ]NÛNK¹�hb�^�M kWXcb�kNMETÒPÉ]cbgQ�P,`YQSPÒÖ �M dAkNM ] �PRQhMÒP�kNM�] n PR_[PR][kNM!ÚAKNT PÉ` �PÉ_
kNM _a`YQYb�kNM>TÒPRkNP�T PRO[PW�LXZ_L`YM jgQYPRkNb�kNM�dYkNMEM�]N��bg_NkNb�M�_0]cP,TÒPRO[P�XZ_W��M QhXcbgQ ¥ kNM�dYkNMi]\P,ONQhbR��KN_NkWXck[PRk
kNM*]\P�XcdhbR`SM�QY^0P	kNM8�Nìîí2o î n O[PRQYP�]cP�TÒPRO[P�XZ_L`YM Qh^0M�kNX\PW� D ]ÏÛNK¹�hb�^0M�kNXcb�kNMUT PR]cbgQ�M�_Ã]cP	TÒPRONP
Xc_a`SM�QY^�M kNXcP)M diM _a`SbR_NT M�d�dhXc^�ON]cM�^0M�_L`YM

Ä e/Å,ÆKÇ)Ý&Þ ûBß à�Z á â
Ý&Þ&ã ß é�ä á â É ²Åk.Ê¦±=íHìZß��Ìß"� é �,á Ô â»íaã

jaPR_[PÉkNbgd>O�bgQ!M ] � bg]f��bN�HO�bgQhJeKWM�PRjgK[P)^ �PRd!T PR]cXZM _a`SM,Û[K ¥ M�Ü[PRT�X\P)kNM�_L`YQYb*kNM�] � bg]f��b)M _�]cP#V[PRdhM
kNM)]cP n bgQhQYXcM�_a`SM)kNM�ÚAKNTÒP¹` �PR_9�/O¯M�QYb	dYPR]cM#PRjgK[P�^ �PRdi��Q �ÓcP0T bR_�]\PRd F KNV�T bgQhQYXZM _a`SM�d,kNM�ÚAKNT PÉ` �PÉ_
¥ n KNVNPR_[PW� D _·]\PÌT PRO[P¡XZ_W��M QhXcbgQ�âÁ² å �Wì í2o î n ã0]\PÃT bgQhQYXcM�_a`SMÅ^�M kNXcP ¥ ]\PÌkNXf��M QhM _NT�X\PÌkNM
`SM�^0O�M QYPÉ`SKNQYP	M _a`SQhM*]\PRd�T PRO[PRd�kNMUÛ[K��hb�M _a`SQYPR_a`SM ¥ Û[K¹�hb�dYPR]cXZM _a`SM)dhbg_Æ^0M�_NbgQYM�d ��O�bgQ,]Zb�JeKWM
d �bg]Zb�dYM�ONXcM�QYkNM�_¨ß�àÉíW� � �,á kNM�] � bg]f��b�kNM ���M��HXZT b�T�bg^�b�QhM dhKN]Z`SPRkNb�kNM ]APRjRK[P	��Q �Ó\P�JLKNM*Û[K ¥ M
Ü[PRT�X\P	M ] � bg]f��b6T�M QYT P�kNM ]Ý��bR_NkNb ¥ M�]�PRjgKNP6T bg^�O[PRQYPÉ`SXfÖÉPR^0M�_a`SM#^ �PRd,T �PR]cXZk[P6JLKNMUdYPR]cM)M�_.]\PRd
dYKNV�T bRQYQYXZM _a`SM�d � C bR^6PR_WkNb�T�bg_¹�hKN_a`SPR^0M�_a`SM	]cPRd�kNbgd#T PRO[PRd��ÝM�] � bg]Z��b�ONQhbR��KN_NkWbN�ÝO�bgQ�kNM V[P"�hb



ß"ð

−0.4 −0.2 0 0.2

4.5

5

5.5

6

6.5

7

Tr (Sv)

Is
ot

er
m

a 
(°

C
)

(a)

−10 −5 0 5

(b)

δTr/δT (Sv/°C)
−5 0 5

(c)

w (×10−7m/s)

ÔÝXcjRKNQSP'�Hx?·¹ª�ºµï��^ª¦´<£  ¯¦��§ �  ¯¦�Ï±+��½�ª�ó ¯�±+�8¶<´<ªö¨®£�¯¦§ ���^¼Ïª�±<ª¦±<ªö�¤´'�¤¡\ÃRª¦´<ª¦¡O±+�~ÅÆ¶<©�ªw§<«ª¦´  ªw�^ª�¤¡  ���^¨®¯�±+¯ö±+��£��  §�¨¢�¤¼�½<���æ±+��Ô¤Ö¦Ö¦Ö�ª~ó ¶<´�¨¢¯�±+���wú¦ú+Ôw»�·¾½�º £�¶t±+���	¨¢¥nª¦±�ªi�Õ¥¦����§�¨®©�ª¦¡��2»R¿[·¹©�ºµ¡®ªö¥¦�IË¡¢¯2©�¨®±<ª¦±E¥¦���^§�¨®©�ª¦¡O�¤£ §�¨®¼�ª¦±<ª�� ±+�8ª¦©�¶+���^±<¯Úª�¡®ªö�¤©�¶<ª¦©�¨¤«¯°´X·@Ø¦º��@Ç?È7¯°£�ª¦£ § ���^¨®£�©I¯°£¸¨®´<±<¨�©�ª¦´N´�¨¢¥¦�¤¡¢�¤£k±+�
©I����¯�§ �^ª¦´<£  ¯¦��§ ��´+��§ ¯+ÇUÈ7¯°£O¥wª¦¡¢¯¦���¤£  ¯°£�¨®§�¨¢¥¦¯°£O¨®´<±<¨�©�ª¦´�ø�¶nóÕ¯kÉ<ª¦©�¨�ªk�¤¡"À`¯°¡¢Á¾¯�±+��Â[«�I²2¨®©I¯+»�¡¢¯°£R¥wª¦¡¢¯¦���¤£´+� ³ ªw§�¨®¥¦¯°£`¨�´<±<¨®©�ª¦´eøÍ¶wóÕ¯ÏÉ<ª¦©�¨�ªÏ�¤¡"Â�ªw��ÃRªw�^¨¢½G�¦ÇUÈ"¯°£�¥wª¦¡¢¯¦���¤£=¼k�¤±<¨¢¯°£=±+��¡®ªk¥¦�¤¡®¯�©�¨®±�ª¦±8¥¦����§�¨®©�ª¦¡"�¤£ §�¨ÌË¼Ïª¦±�ªk¼k�¤±<¨®ª¦´-§ ��·@Ø¦ºR£ ¯°´���ô�ÿG��Ô�ú ��� ¼ £ ��� �¤´æ¡®ªk©�ª  ªÏ¨�´+Á����	¨¢¯¦�¤»�¿æ�=ÿ�ô�õY��Ô�ú ��� ¼a£ ��� �¤´8¡®ªµ©�ª  ª¨®´-§ ���^¼k�¤±�¨®ª2Ç

kNM*PR]ZQYM kWM kNbgQ{kNM��gàR�6^�kNM)ONQhbR��KN_NkWXck[PRk/�¾üa÷Rô�÷)kNM ]ÏbRQYkNM�_�kNM��Hì�ov�Çß"�Ré ��á M�_.ÖeXZQh`SKWk�kNM ]
Xc_a`SM�QYT PR^)VNXZbUkNM�]\PUT XZQYT KW]\PRT�X �bg_�^�M kNXcPW�

C PR^#VNX �M�_�ONKNM kWM�M��HXcdI`SXcQoKN_	`SQYPR_NdYO�bgQI`SM,kNM�T PR]cbRQoO�bgQo]cPRdoÛ[KNT�`SK[PÉT XcbR_NM d!T�b"ÖRPÉQYX\PÉ_L`YM d>kNM
]cbgd�T PR^�O¯bgd�kWM*`YM ^�O¯M�QSPÉ`YKNQSP ¥ ÖgM ]ZbHT�Xck[PÉkÆM�_.]\P�dYM�T T X �bg_ÆkNM#ÚAKNTÒP¹` �PR_9�¾KN_.Û[K¹�hb�`YKNQYVNKW]cM _a`Yb
kNM�TÒPR]ZbgQ�â�`YM ^�O¯M�QSPÉ`YKNQSPgãokNM�]\P#��bgQh^6P

Ä e/Å,Æ É 6 ² 6 ÃcÄ e/Å,Æ â É Í É ã â�²zÍ ²�ãÆì âå�Lã
D ]eÛ[K��hb{`SKNQhVNKN]ZM _a`Sb�kNMoT PR]cbgQzONQhbg^0M�kNX\PÉkNb�M�_)]cbRdÝ�eßo^�M dYM�d�Pi`YQSPÒÖ �M dÏkWM ] n PR_[PR]ekNMAÚAKWTÒPÉ` �PR_#M�dÍ��gðWì � �,á O[PRQYP)]\P�T PRO[P)XZ_L`YM Qh^0M�kNX\P ¥ Í{à�oWì � ��á O[PRQYP)]\P�TÒPRO[P)XZ_W��M QhXcbgQ��HKW_[P)O �M QhkNXckNP)O[PRQSP



ß¦o
C PÉVN]\P GhG x�SWª¦¡¢¯¦���¤£�¼Ï�¤±<¨¢¯°£:�¤´æ¡®ª £ �¤©�©�¨¤«¯°´~§ �^ª¦´<£�¥¦���^£�ª¦¡�±+�`øÍ¶nó ¯µ¼k�¤±<¨¢¯µ±+�ç©�ª¦¡¢¯¦�7\µ»�øÍ¶wóÕ¯ §�¶+��½�¶�¡¢�¤´�§ ¯±+��©�ª¦¡®¯¦�]�-»�§ �^ª¦´<£  ¯¦��§ �O¼k�¤±<¨®¯#±<�:¯�²G«¬®³ �¤´+¯çà#ã=än»°§ �^ª¦´<£  ¯¦�^§ �:§�¶<��½�¶<¡¢�¤´-§ ¯ç±+�R¯¤²�«¬¢³ �¤´+¯f�u�wäw»°§ �^ª¦´<£  ¯¦��§ �¼k�¤±�¨¢¯k±+�ç£�ª¦¡¢�¤£Uà#á:»+¿¸§ �^ª¦´<£  ¯¦��§ �`§�¶+��½�¶�¡¢�¤´�§ ¯µ±+�ç£�ª¦¡¢�¤£,����»2¨�´�§ � ³ �^ª¦±<¯°£R�¤´�§ ����¡�ª¦£  ��¯¦Á¹¶<´<±<¨®±�ª¦±+�¤£W±+�¡®ª¦£:¨®£ ¯¦§ ���	¼Ïª¦£ÆÐ�¶+�=±<�I�Í´+�¤´�¡�ª¦£Æ©�ª  ª¦£R¨®´-§ ���^¼k�¤±<¨�ªç�=¨®´<Á����^¨®¯¦�=·¾þ+ô�ÿ¦Ö î Ã¬�tàÙ�Z×�ô�í¦õ î ÃE¿µàÙ�'þ+ô�ÿ¦Ö î Ã�º�¤´��¤¡5ÃRª¦´<ª¦¡m±+��ÅÆ¶<©�ªw§<«ª¦´7»  ªw�^ªÏ�¤¡  ���^¨¢¯2±+¯�±+� £ �  §�¨¢�¤¼�½<��� ±+�~Ô¤Ö¦Ö¦Ö¸ª�ó�¶<´<¨¢¯�±<�Y�wú¦ú+ÔwÇçÈ7¯°£=¥wª¦¡¢¯¦���¤£
 ¯°£�¨¢§�¨®¥¦¯°£�¨®´<±<¨�©�ª¦´�øÍ¶nó ¯�É<ª¦©�¨®ªæ�¤¡RÀ`¯°¡¢Á¾¯�±+��Â[«�I²2¨�©I¯+»W¡¢¯°£�¥wª¦¡¢¯¦���¤£�´+� ³ ªw§�¨¢¥¦¯°£ ¨®´<±<¨®©�ª¦´�ø�¶nóÕ¯8É�ª¦©�¨®ª8�¤¡Â�ªw�#ÃRªw�	¨¢½G�¦Ç ç è ² À ä é�ê°ä ²g¯ érë

â �,á ã â �,á ã â�^ é d ��� ã â�^ é d ��� ã â�`Ybg_�d ��� ã â�`SbR_�d ��� ã
n PÉO[P G _L`YM Qh^0M�kNX\P íWß"íg�W�îð Í��aðHì � Í��g�aàHì�� �Wßg�Þo Í{ígàHì ð ðW�î�
n PRO[P G _W��M QhXcbgQ Í�ß�àRíHì � Í,à�oHì � ß"ígðW��� ß"�H� í àH� � Í{�Wì��

M ] � bg]f��b0M�_.PR^)V[PÉd{TÒPÉO[PRd*â C PRVW]\P GhG ã�� D ]zÛ[K¹�hb6`YKNQYVWKN]cM�_L`Yb�kNM#T PR]cbRQ�V�bg^)V�MÒP	PÉ]cQYM�kNM kWbgQ{kNM
ßgß"� �,á Ü[PRT�X\P���KNM QYP)kNM ] � bg]f��bNåLM dI`Sb)M�d!^ �PÉdokNM,KW_�bgQYkNM�_	kNM,^0PRjg_WXZ`SKWk6^�M _NbgQAJLKNM�M ]�TÒPÉ]cbgQ
Xc_a`SM�QYT PR^)VNXcPRkNb#O�bgQ!M�]¯Û[K��hb)^0M�kNXcb#M _�]\P�TÒPRONP)Xc_a`SM�QY^�M kNXcPW�WPÉKN_NJLKNM,QhM dYKW]Z`wPUPÉONQYM�T X\PÉVN]cM�O[PRQSP
]\P*TÒPRONP0Xc_H��M QYXZbgQ � t kNM�^ �PÉd ��M ]¾Xc_a`SM�QYT PR^)VNXZb�`YKNQYVNKW]cM _a`Yb6kNM�ONQYbRONXcM�k[PRkNM�d{M _�]\P*TÒPRONP0Xc_H��M QYXZbgQ
M d,��KN_Wk[PR^�M _a`wPR]7O[PRQYP	]\P0QhM _Nb"ÖÉPRT�X �bg_�kNM#b"� �ÓZjgM _Nb�M�_.M ] � bg]f��b6ONQhbR��KN_NkNbW�9T K ¥ P�kNXcdI`SQYXZVNKNT�X �bg_
M _�]\P,T PRO[P�Xc_W��M�QYXcbRQÝdYMEM×�NPÉ^0XZ_[P�M _�KN_[P�dYM�T T X �bg_�dYXcjRKNXcM�_L`YMR� D ]W`YQSPR_WdYO�bgQh`YMikWMiT PR]cbRQÏkNM VWXckNb�PR]
Xc_a`SM�QYT PR^)VNXZb0^�M kNXZb6kNbR^0XZ_[PUT ]\PÉQSPR^�M _a`SM�M _ÅPR^)V[PRd�TÒPRONPRd å¯]\P*O �M QhkNXck[P0kNM#T PR]cbgQ>`YKNQYVNKW]cM _a`Yb
M d)KW_[P�dhKNdh`YQSPRT�T X �bR_ÊkNM dhONQYM�T X\PÉVN]cM6P�]\P�jaPR_[PÉ_NT XcP�kNM0]\P�TÒPRO[P�Xc_a`SM�QY^�M kNXcPW�7O�M Qhb�T�bg_a`SQYXZVNK ¥ M
T bg_�PR]ZQYM kWM kNbgQ>kWM�KW_�`YM QYT�Xcb*^ �PRdEPU]\PUO �M QhkNXckNP*kWM�T PR]cbRQ>^0M�kNXcbUM�_�]cP)TÒPRO[P*Xc_H��M QYXZbgQ �

| PÃÔÝXcjW�ríRV§^)KWM dh`YQSPÌM�]EONQYbg^�M kWXcbÆkNM��Hß�^�M dYM�d	kNM�]EÛNK¹�hbÌ`SKWQYVNKN]ZM _a`SbÃkNM�T PR]cbRQ�O�bgQ
KN_NXZk[PRk6kWM �PRQYM P	âÁÄ e/Å,Æ É 6 ² 6 ãrM _	]cP�dhM T T�X �bg_�kWM ] n PR_[PR]»� D _	]\P�O[PRQI`SM{^ �PRdAONQYbÉ��KN_Nk[P#kWM ] n PR_[PR]
Ü[P ¥ KN_[P#T PRO[P#kNM,�R�g� © íg�g��^'kNM{M�dYO�M dhbgQ>P�`YQSPÒÖ �M d!kWM{]\P�T KNPR]¯dhM,ONXZM QYkWM�T PR]cbgQAkNM�] � bg]Z��b�O�M Qhb
M _a`SQYP�^6PRdYPW� D dh`Yb�M d ��T�XcM�Qh`wP0TÒPR_a`SXZk[PRk�kNM)PRjgK[P6��Q �Ó\P ¥ kNM _WdSP�PR]cT PR_Næ P6M ]7KN^)VNQYPR]ÝT�M QYT P�kNM ]
��bg_NkNb ¥ �¾PRKN_NJLKNM*P �KW_ÅO¯M�QY^0PR_NM�T MUdYXZ_�M��HON]ZbgQSPRQhdYM)]cP6kNXZ_ �PR^�XcTÒP�ONQYM�T XZdSP�kNM ]zÛ[K¹�hb�O�M _NkWXcM _a`YM
PRV[P��hbW�NdYM�M dhO¯M�QSP*JLKNM �M�dh`SP*dhM�kNM dh]cXcT�M�O¯bRQ>]\P)O�M _NkNXZM _a`SM�_NbRQh`SM�kWM ] Õ ^#VNQSPR]/kNM{ÚAKNTÒP¹` �PR_ ¥ dhM
ÜLKN_Nk[P#kWM _a`SQhb)kNM ] � bg]Z��bN�aT�bg^�b�]Zb�dhKNjgXcM�QYM F `SKWQYjgM�d�âIßwo+�R�W�Âß¦o+�RàgãrONPRQSP�M ] v PRdhb)kNMµjRKN_NjR��M�QY_9�

D ]ak �M�Þ[T�XZ`¾_NM�`SbikNMrTÒPR]ZbgQ9kNMr]\P!T PRO[P>Xc_H��M QYXZbgQ/M�_�M�] n PR_[PR]RkNMÏÚAKNTÒPÉ` �PR_�kNM V�MrT bg^�O�M _NdYPRQYdhM
M _a`SbR_NT M�dUO¯bgQ�KN_¡dhKN^�Xc_NXZdh`SQhb�ÖRM Qh`YXcT PR]A`YKNQYVWKN]cM�_L`YbÅkNM�dYkNM	]cP�T PRO[P�XZ_L`YM Qh^0M�kNX\P�P�]cP�Xc_H��M QYXZbgQ



�R�

M _ÃM ]rXc_a`SM�QYXZbgQ�kNM ] � bg]Z��bN� t kNM ^ �PRd �7^0M�kNXcT�Xcbg_WM d�QYM�T XZM _a`SM�d#^)KNM�dh`YQSPR_ÃJeKWM6M ]�Û[K��hb�kNM�TÒPÉ]cbgQ
jgM bÉ` �M Qh^0XZT b�M _	M�]¯_NbRQYM dI`SM,kWM ] � bg]f��b�M�d>ç<íg��^ � ^�� ä â q PRjRXcÜ[PRQYP ¥ jRbg_WM d �N�R�g�aàRã�� ¥ dhX¯M�dh`YM
ÖÉPR]cbgQÝM dAT bg_NdI`wPR_a`YM{P,`SQYPÒÖ �M�d¤kWM ] �PRQhMÒP,`SbR`SPR][kNM�]N��bg_NkNb�kNM�] � bg]f��b�ONQYbÉ��KN_NkNb0âèç ß"� � ä ^ ä ã×�eM�dh`Yb
Xc^�ON]cXZTÒPRQ �Ó\P�KN_	Û[K��hb�ç<íg� �,á kWM�]\P�T�bgQh`YM æ PU`YM QhQYM dI`SQhM�Ü[PRT XcP#M ]/PRjgK[PUPÉk ¥ PRT�M _a`SMÉåÂPRKN_NJLKNM�_Wb
dYM*`Sbg^0P�M _ÃT KNM�_L`SP�M dI`wP�T bg_a`SQhXcVNKWT X �bR_ÆM�_ÌM�dh`SM6PR_ �PR]ZXcdhXcd � �M�dh`SP�O�bHkWQ �Ó\P�dhM Q�T bg^�O[PRQYPRVN]cM*P�]\P
O �M QhkNXckNP�`YKNQYVWKN]cM�_L`SP�kWM�T PR]cbRQ�kNM*]\P	TÒPÉO[P�XZ_W��M QhXcbgQ{P�`YQSPÒÖ �M d�kNM ] n PÉ_[PR]è� D _a`SbR_NT M�d �zM ]�TÒPÉ]cbgQ
jaPR_[PÉkNb#O�bgQA]\P�TÒPRO[P�Xc_a`SM�QY^�M kNXcP�M�_	M ] n PR_[PR]ÂM�do^0P ¥ bgQoJLKNM�M ]Â`SQYPR_Ndh��M�QYXZkNb#M�_	M ]�Xc_a`SM�QYXZbgQrkNM ]
� bR]Z��b�Ü[PRT�X\P�]\P�TÒPRONP�XZ_W��M QhXcbgQ�� D �HXcdI`SM�M _a`Sbg_WT M d#KN_ÌM×�WT�M dhbÅkNM ]rT PR]cbgQ�jaPÉ_[PRkNb�P�`YQSPÒÖ �M d�kNM ]
n PR_[PR]�M�_Ã]cP	TÒPRONP�XZ_L`YM Qh^0M�kNX\P	JLKNM*kNM�V¯M�dYM�Q�M×�e`SQSP �ÓckNb�Ü[PRT�X\P�]\P	T PRO[P�dYKWO¯M�QYXcbRQ�kWM ]�Xc_a`YM QYXZbgQ
kNM ] � bg]f��b0O�bgQ,KW_ÅÛ[K¹�hb	Ü[PÉT X\P6PRQYQhXcV[PW��ó�ôÑøwõ¹ô��²ÿh÷�ûeó~�f÷�ûRù �×ý3Û�ù[úõ¹ôíì6õ��cówø�ýÍ�f÷Rÿ×� q b6Ü[P ¥ ��bgQh^6P
kNM�`SQYPR_NdYO�bgQI`wPRQ>T PR]cbgQEP)`YQSPÒÖ �M dikNM ] D dh`YQYM�TwÜNb6kNM�ÔÝ]ZbgQYXZk[P#M�_�_NXZ_NjgKN_NP*kWM�]cPRd>kNbgdET PRO[PRd��

F M,ONKNM�kNM,QhMÒPR]ZXcæÒPÉQAKW_[P���bgQh^)KN]cPRT X �bg_0XZ]cKNdI`SQYPÉ`SXfÖRP�kNM�]¯XZ_a`SM QhTÒPR^#VNXcb�ÖgM�Qh`SXZTÒPR]�M _0` �M Qh^0XZ_Nbgd
kNM�KN_[P*kNXZ��KWdYXZÖeXZk[PRk�M JLKNXfÖÉPR]cM�_L`YM�kNM�TÒPR]ZbgQ �e`wPR]�JLKNM

ÍlÄ e/Å,Æ Ç È�ÎLÏuÐ Ñ 6 ² 6 k.ÊgÒ�Ó Æ çîÄ e/Å,Æ Ç È&ÎoÏ�Ð]ï�ð ²
ðRñ kËÊYÒÁÓ ÆòÔ âèàgã

kNbg_NkWM ï M d!KN_NP#kNXZ��KWdYXZÖeXZk[PRk0`YKNQYVWKN]cM�_L`SP#JLKNM,O[PÉQSPR^�M�`YQYXcæ P�]Zbgd¤XZ_a`SM QhTÒPR^#VNXcbgdAÖgM�Qh`SXZTÒPR]ZM d�� l M ]
`SQYPR_NdYO�bgQI`SM�P)`SQYP"Ö �M�dikWM ] n PR_NPR]9kNM,ÚAKNT PÉ` �PR_�O�bgQ!kNM�V[P��hb*kNM�KN_[P)`YM ^�O¯M�QSPÉ`YKNQSP)k[PÉk[P�âÁ²Ró×ã¤dhM
ONKNM�kNM#T PR]cT�KN]\PRQo]\P)ÖgM�]cbeT XckNPRk�ÖRM QI`SXcT PR]�^�M kNXcP Ñ JLKNM�beT KNQhQYM�M _�]\PUdYKNO�M QIÞ[T XZM�kWM�]cP*XZdYbR`YM Qh^6P
T bgQhQYM�dYO�bg_NkNXZM _a`SMÉ� D _a`SQhM�kWbgdEXcdYbÉ`SM Qh^6PÉd �NO�bgQ>T bR_NdYM�QhÖÉPRT X �bg_�kNM�Ögbg]ZKN^0M�_

ô â�Ê = Ñ ã�Ã ô ²Tó Ô â»�aã

kNbg_NkWMvÊ = M d#M�] �PÉQYMÒP�kNM ] � bR]Z��bN�0Ú¤P�JLKNM Ñ Ãë��M _ÌM ]r_NXZÖRM ]AkNM6]cP�`YM ^�O¯M�QSPÉ`YKNQSP�^ �ÓZ_NXc^0P
bgVNdhM QhÖÉPRkNP�M�_�M�] n PR_[PR]�kNM,ÚAKNT PÉ` �PÉ_9�

Ñ â�²{ã�Ã ²Ró�âÁ²{ãÊ = â�²{ã ì ââ�gã
n bg^�b�M�dET bg^ �KN_9�NdhM�OWKNM kNM�M dI`SXZ^6PRQoKN_[P*kNXZ��KNdhXZÖeXckNPRk	`SKNQhVNKN]ZM _a`wP*T bg^�b

ï Ã Ñ H ²Tõ²Õõ õ Ã�ðWìî�)�¡ß"� �CZ ^ ä d ��� Ô â»ðaã



�Hß

kNbg_NkWM Ñ H¨ç �Hìîí�Ã@ß"�����!^6êÉd¤M d>]\P�ÖgM ]ZbHT�Xck[PÉk	ÖgM QI`SXZTÒPR]¯ONQYbg^�M kWX\PRk[P�M _�]\P#T PRO[P)XZ_W��M QhXcbgQ��HkNM
]\P0ÔÝXcjN���ÉTÉåÕ²TõYÃ@àHìÞoæ�ÑßÒ��� ã î n ^���� ¥ ²Õõ õgÃ�ßgìî�v�Êß"����û î n ^�� ä dhbg_ÅM dI`SXZ^6PRT�Xcbg_WM d{kWM#]\P
ONQYXZ^0M�QSP ¥ dhM jgKN_Wk[P	kNM QhXZÖÉPRk[PÉd�ÖgM�Qh`YXcTÒPÉ]cM d�kNM)]cP�`SM�^0O�M QYPÉ`SKWQSP6M�ÖRPÉ]cK[PRkNP0M _ö²ÜÃa�Nìîí2o î n â²]\P
Xc_a`SM�Qh�²PRæiM _a`YQYM{]cPRdrTÒPRONPRdoXZ_W��M QhXcbgQ�M�Xc_a`SM�QY^�M kNXcPaãÝkNM{]ZbgdrO¯M�QhÞ[]ZM dAÜNXckWQYbgjgQ �PÉÞ[T�bgd � ¥ dYKNO�bg_NXZM _NkWb
JLKNM�]\P�kNXZ��KNdhXZÖeXckNPRk6`SKWQYVNKN]ZM _a`wP)M�d!ÜNbgQhXcæ�bg_a`wPR] ¥ ÖRM QI`SXcT PR]c^�M _a`YM,KN_NXf��bgQY^�M�M�_�T K[PÉ]cJLKNXcM�Qo]ZKNjaPRQ
kNM!]cPiT�KNM _NT PW� �D dh`YM!M d7KN_)ÖÉPR]cbgQ¾QYPRæ bg_NPRVN]cM¤O[PRQYP�]\PikNXZ��KWdYX �bR_�ÖgM�Qh`YXcTÒPÉ]HM�_UKN_[P{T�KNM _NT P,bHT�M �PR_WXcTÒP
ONQYbÉ��KN_Nk[PÑâ � KN_G�Â�Eß¦og�g�Wå � QYM jRjN�>ß¦ogð+�eå  bgOWÞ[_NjRM Q �iß¦ogð2�Hå } Q ¥ kNM _ ¥ q KNQhdYM _/�!�R�R�gíaã�� ¥ ]\P
kNXZ��KWdYX �bR_#kNM!T PR]cbRQ7T PR]cT�KN]\PRkNP�kNM!M�dh`SP,^6PR_WM QSP{P�`SQYP"Ö �M�dÏkNM ]H] �ÓZ^0Xf`SMrdYKNO�M QhXcbgQ7kNMo]cP{TÒPÉO[P{Xc_H��M QYXZbgQÊYÒÁÓ Æ ç-ß"�<� ä ^ ä ^)KNM dI`SQYP�JLKNM	KN_ÌT beM�Þ[T�XcM _a`YM ï Ã �HìÞoD�§ßÒ���CZ#^ ä d�����M d)dhKWÞ[T XZM _a`SM6O[PRQSP
dSPÉ`YXcdI�²PRT M�QiM�]�V[PR]cPR_NT MÉ�NM ]�T�K[PR]�M�dikWM ]�^�XcdY^�bUbgQhkNM _�kNM�^6PÉjg_NXZ`YKNk9�

Õ _¡Mu�hM QYT�XcT�Xcb�dhXc^�Xc]cPRQ,O[PRQYP�M ]A] �ÓZ^0Xf`SM)dhKNO�M QYXZbgQ#kWM6]\P�TÒPÉO[P�Xc_a`YM QY^�M kWX\P�ONQYbekNKNT�XcQ �ÓcP�KW_
Û[K¹�hb�ûeóÖÛ"øwó�ô�ûeó�ô��só6kNM.TÒPÉ]cbgQ�kNMÃPR]ZQYM kWM kNbgQ�kNM.KN_ bgQYkWM _�kNMÃ^0PRjg_WXZ`SKWk·^6P ¥ bRQ�JLKNMÆM ]�kNM
]\PÆTÒPRO[PÃXc_W��M�QYXcbRQ � ¥ PÌJLKNMÅM�]�jgQYPRkNXZM _a`SM�kNM�`YM ^�O¯M�QSPÉ`YKNQSPÌM�d6^)KWTwÜNb¡^0P ¥ bgQ6dhbgVNQhMÅ]\P.TÒPRONP
Xc_a`SM�QY^�M kNXcPW�>T bR_L`YQYXZVNK ¥ M�_NkNbÑPRkNM�^ �PÉd	M ]�M��HT M�dYbÑkNM�TÒPR]ZbgQ6kWMÅ]\PÌT PRO[P¡XZ_L`YM Qh^0M�kNX\PW� n bg^0b
QYM�dYKN]f`wPRkNbW�oM d0_NM T�M dYPRQYXZbÌM��e`YQSPRM�Q0T PR]cbgQUÜNPRT XcPÃPRQhQYXZV[PW�AM _§kWXcQYM�T T�X �bg_ÑbgONKNM�dh`SP¡PÆ]cP�kNXZ��KNdhX �bg_
^0bR]cM T�KN]\PÉQ �¾O¯bRQ�^�M kNXZb�kNM6KN_ÆÛ[K¹�hb�`SKNQhVNKN]cM�_a`Sb�kWM6TÒPÉ]cbgQ�� t �hKNdI`wPR_WkNbÅM ]rV[PÉ]\PR_NT�MÅâ»àgã�O[PRQSP
dSPÉ`YXcdI�²PRT M�Q0M�]�QhM JLKNM QhXc^�XcM�_L`YbÃkWM�M×�H`YQSPRM�Q	PR]ZQYM�kNM kNbRQ0kNM�íWìî�ö��ß"�Ré �,á kNM�M��HT M�dYbÊkNM�TÒPÉ]cbgQ
Ü[PRT�X\PÑPRQYQhXcV[PW��k[PRkNbÑM ]�jgQYPRkNXZM _a`SMÆM _ ]\PÊO¯bRQYT X �bg_�dYKNO�M QhXcbgQ�kNMÆ]\PÇTÒPÉO[PÑXZ_a`SM Qh^0M�kNX\PÊT�bg^0b
â ð ²Y÷ ð�ñ ã Ý&Þ ûBß à�Z á â ç<ðWì �:�Åß"� �eé î n ^ ��� � ¥ KN_ �PÉQYMÒP
ÊYÒ�Ó Æ ç ß"� � ä ^ ä T bR^0ONQhM _NkWXck[P#M�_a`SQYM{]\PRd
TÒPRONPRdEdYKNO�M QhXcbgQ>M�XZ_L`YM Qh^0M�kNX\PW�HdYM�QYM�JLKNM QhXcQ �ÓcPUKN_[PUkNXZ��KWdYXZÖeXZk[PRk�ô/óèüa÷��²ù ö¹÷�kWM ï ç¸Í{ðWì�o)�Ìß"�<�CZ
^ ä êÉd ��KN_ÅÛNK¹�hb�T bg_NdhXckNM�QSPRVW]cM)M�_ÆT�bg_a`SQYP	kNMU]\P6kWXZ��KNdhX �bg_�^�bg]cM�T KN]cPRQ � C PR]ZM d{Û[K��hbgd�T bg_a`YQSPRQhXcbgd
P0]cP*kWXZ��KNdhX �bg_�^0bR]cM T�KN]\PÉQ>M��HXcdI`SM _�M _ÅPÉ]cjgKN_NPRdEdYXZ`YK[PRT�Xcbg_NM�d�kWM _a`SQhb6kNM�]cbgdidYXZdh`YM ^0PRdEjgM bR� �ÓZdYXZT bgd
â F `SPRQYQ��¯ßwog�gðaã×� n K[PR]ZJeKWXcM QYP�JLKNM�dYMÒP)M�]¯^�M T PR_NXZdY^�b�QhM dYO�bg_NdYPRVN]ZM{kNM�M dh`YM{Û[K¹�hb�kNM,T PR]cbgQrÜ[PÉT X\P
PRQYQhXcV[P�â²T�bg^0b0]cbgd�bgVNdhM QhÖÉPRkWbgd,M _�]\P n bRQYQYXZM _a`SM�kNM ] � bR]Z��bNå m bgQh` �Ýß¦oR���Nå ¥ M�_Å]\P�TÒPRO[P0] �Óc^�XZ`YM
PÉ`S^�bgdI� �M QYXZTÒPWå  bR]Z`Sdh]\PRj ¥ � beM _NjN�¯ß¦o2oWß"ã��LM ]�ONQYbeT M�dYbUQhM JLKNXcM�QYM�kNM,KN_	jgPRdh`Yb)kNM{M�_NM Qhj �Ó\PH�HT�bg^0b
]cb*Ü[PRT�M�M ]�^�bR`SbgQokNM�KN_�QhM���QhXcjgM�QSPRkNbRQ �



�g�
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n bg^�b�dYM0^0M�_NT XZbg_ �b�M _¡]cP F M T T�X �bg_ GYG �îíW�ÝkNPRk[P�]cP�T�M QYT PR_[P�QhM ]cPRT X �bg_.M _a`SQhM	]\P�`SM�^0O�M QYPÉ`SKNQYPW�
M ]�bÒ� �ÓcjgM�_Nb ¥ ]\P)dYPR]cXZ_NXckNPRk	M _�]\PÉd>ONQYbR��KW_NkNXckNPRkNM dEkNM�] n PR_[PR]/kNM,ÚAKNTÒPÉ` �PR_9�[ONKWM kNM�_�bgVW`YM _NM�QYdhM
]\PRdodYM QhXcM�d>kNM,`SXZM ^�O¯b)M�dh`YXc^0PRk[PRd!kWM,Û[KNT�`YK[PRT�Xcbg_NM�dEkNM�bÒ� �ÓZjgM _Wb ¥ kNM�dYPR]cXZ_NXck[PÉk�P)O[PRQI`SXcQ¤kNM�]\P
`SM�^0O�M QYPÉ`SKNQYPW� F M6ONKNM�kNM�M�ÖÉPR]cKNPRQ�KN_ÌV[PÉ]\PR_NT�M0kWM0bÒ� �ÓcjgM�_Nb�kNM0^0PR_NM�QSP�dYXZ^0XZ]\PRQ�PÉ]�kNM0T PR]cbRQ �
T bg_�]\P)dhKN^0P�kNM�KN_�` �M�QY^�Xc_NbUkWM�T�bg_NdhKN^0bWåÂPRd �Ó

Ç È É À ä k&Ê¤ÌòÇ È É 6 À 6ä k.Ê¤Ì ï�ð À ä
ð�ñ ÊgÒ�Ó Æ ÌÙÇ È.ùuú�ûrü�úRýÿþ�� k.Ê������	�
�7Ã�� Ô âñoaã

kNbg_NkWM À ä M�d	M ]ibÒ� �ÓZjgM _WbÌkNXZdYKNM�]Z`Sb ¥Ùýÿþ�� M d	]cP.`SPRdSPÌkWM�T bR_NdYKN^�b¡kNM�bÒ� �ÓZjgM _Wb¡M��HONQhM dSPÉk[P
M _·`wPÉ]���bgQh^6PÌJLKNM�dhKNO�bg_NM.JLKNM�]\PÌ^0PÉ`YM QYXcPÌbgQhj �PR_NXZTÒPÌdhM�b"�HXZk[P¡KN_[PÌÖRM æ.JLKNM.PR]cT PR_Næ P¡]cbgd
dYM�kNXc^�M _a`SbRdikWM ]�dYKWM ]cb*^0PRQYXZ_NbN� D dI`wPU��bgQY^0P)kNM�QYM�ONQYM�dYM�_L`SPRQ�P*M�dh`YM�` �M Qh^0XZ_NbUdYKN^�XckWM QYb*dhKNQYjgM
kNM#]cPU_NM T�M dYXZk[PRkÅkWM#PRkNPROW`wPÉQi]ZbgdiJeKWM#PRONPRQYM�_L`SPR_ÅdhM Qi]cbgd �KN_NXZT bgdET bR_NdYKN^�bgdi^0M�kNXckWbgdEO[PRQSP�M ]
� bR]Z��b)ONQhbR��KN_NkWbN�ÂPRJLK �M ]Z]cbgdoQYM O�bgQI`wPRkNbRd>O¯bgQ p b á M	ó��¤÷����{â»�R�g�gígã�� ¥ ]cbgd!T�K[PR]ZM dEdYM�kNM�dYT QhXcVNXZQ �PR_
^ �PÉdoPRkWM ]\PÉ_L`YMR� D _a`SbR_NT M�d �N]cP�M�T K[PÉT X �bR_�âñogãrkNM�dYT�QYXcV�M{M�]ÂV[PR]\PÉ_NT MiM _a`SQhM{]Zbgd�`SQSPÉ_NdYO�bgQh`YM d¤^0M�kNXcb
¥ `YKNQYVNKW]cM _a`Yb�kNM!bÒ� �ÓcjgM�_Nb�P{`SQYP"Ö �M�d�kNM ] n PR_[PR]NkWM¤ÚAKNTÒP¹` �PR_9� ¥ ]\P�kNXZ��KNdhX �bg_�ÖgM QI`SXZTÒPR]e`SKNQhVNKN]cM�_a`wPW�
^ �PÉd�M�]7T�bg_NdYKW^0b0kNM#bÒ� �ÓcjgM�_Nb	PÉdYbeT X\PÉkNb6P�]\P�PRT�`YXZÖeXckNPRk�VWXcbeJeK �Óc^�XcTÒPUM�_�]\P�T KNM�_NTÒP0ONQYbR��KW_Nk[PW�
v PRQYPÌ]cbRd�VNPR]\PR_WT M d�kNM�b"� �ÓZjgM _Nb ¥ kNM�dYPR]cM�d6M�]iQhM JLKNM�QYXc^�XcM�_a`SbÌkWMi× ÉCØ Ã �ÆM d6XZ_N_NM�T M dYPRQYXZbN�
¥ P*JLKNM�]Zbgdo`YQSPR_NdhO¯bRQh`SM�diPRVNdYbR]cKW`Ybgd>M dI` �PR_�kNM�ÞN_NXckNbRdiXZ_NM JLK �ÓfÖgbeTÒPR^�M _a`YMR�[O�M QYb*O[PÉQSPUM���M�T�`SbRd�kNM
T bg^�O[PRQYPRT X �bg_�dYM{M×�WPR^0XZ_[PR_0]cbgdAT �PR]ZT KN]ZbgdrM _	]cPRdATÒPRO[PÉdoXc_H��M QYXZbgQiâ²M�_a`SQYM{M ][��bg_NkNb ¥ ]\P�XZdYbR`YM Qh^6P
kNM��Nìîí2o î n ãÝMEXc_a`YM QY^�M kWX\P*â²M�_a`SQYME]cPRdÏXcdhbR`SM�QY^0PRd�kNM��Nìîí2o î n ¥ �Wìîðaà î n ãÝONQYM�ÖHXcPR^�M _a`SMEkNM�Þ[_NXckNPRd �

n bg^0b>]cPo`SM�^0O�M QYPÉ`SKNQYP ¥ M�]gbÒ� �ÓZjgM _WbiM�dh` �PR_�Xc_aÖgM�QYdSPÉ^0M�_L`YMrQYM ]cPRT XZbg_[PRkWbgd9M _a`YQYM�d �Ó�â²PRKN_NJLKNM
_Nb,kNMA^0PR_NM QYP�]ZXc_NM PR] ã/kNM�_a`SQYb{kNM ] q�t{l � JLKNM¤]c]cM�_[PE]cbgdz_NXZÖRM ]ZM dÝVNP��hbgdzkNM ] n PR_[PR]ekNMrÚAKNTÒPÉ` �PR_9�
M ]ÏVNPR]\PR_WT M)kNMUbÒ� �ÓcjRM _Nb�XZ_NT ]ZK ¥ MUT�bg_a`SQYXZVNKNT�Xcbg_NM�d�dYXZ^0XZ]\PRQhM d�P	]\PRd,kWM ]ÏV[PÉ]\PR_NT�M)kNMUT PR]cbgQ��/O�M Qhb
bgO�M QSPÉ_�kNM�^6PR_WM QSP*Xc_aÖRM QYdYPW� l M�M�dh`wP*��bgQY^0PW�[M�] � bg]Z��b*ONQhbR��KN_NkWb6jaPR_NP�ß"ígðH����^ é d ��� O�bgQiM ]
Xc_a`SM�QYT PR^)VNXZb�^�M kNXZb�P�`SQYPÒÖ �M�d#kNM�]\P�TÒPÉO[P�XZ_W��M QhXcbgQ�� ¥ ß"�H� í�^0é�d�����PRkNXcT�Xcbg_NPR]cM�d�P�`SQYPÒÖ �M�d#kNM
Û[KNT�`SK[PRT�Xcbg_WM diT b"ÖÉPRQYXcPR_a`SM dEkNM�]cP*T�bg_NT�M _a`SQYPRT X �bg_�kWM�bÒ� �ÓcjRM _Nb ¥ ]\P#ÖRM ]ZbHT�Xck[PRkÃâ C PRVW]\P GYG ã×� | PRd



�Rí

KN_NXZk[PRkNM�dikWM ]9`SQYPR_NdhO¯bgQI`SM�kNM�bÒ� �ÓcjgM�_NbN�N^�éEd������[QYM�dYKN]f`wPR_�kNM�JLKNM�ß�^0]\êÉ]¨Ã5ß"���eéÒ�NJLKNM�M dEKN_NP
QSPRæ �bg_6kWM�^�M æ�T ]\P�kNM�]�bÒ� �ÓcjRM _Nb�M _6M�][Ögbg]ZKN^0M�_6kNM�PRjgKNP�JLKNM�M _a`SQYP�b#dYPR]cMEkNM�] � bg]f��b�ONQYbR��KW_NkNbN�
D _L`Ybg_NT�M d ��M dI`wP*jaPR_[PÉ_NT XcPU`YbR`wPÉ]9M dI` �P*V[PR]\PÉ_NT M PRk[P*O¯bgQ>]cP)bÒ�WXZk[PRT�X �bg_�kNM�^0PÉ`SM�QYX\P)bRQYj �PR_WXcTÒPUM�_
]cbgdEdhM kNXZ^0M�_L`YbgdEkNM ]���bg_WkNb0^0PRQhXc_NbN� p b á M�ó��!÷�����â»�R�g�gígã>QhM O�bgQh`SPR_�KN_[P*QYM ^�Xc_WM QSPÉ]cXcæ PRT X �bg_	kNM
TÒPRQhV¯bR_Nb	bgQhj �PR_NXZT b�â²M dI`SXZ^6PRkNP0P6ONPRQh`YXcQEkNM)^�M kNXZT XZbg_NM diM _�KN_[P6T �PR^6PÉQSP*V �M _a`SXZTÒPaãEkNM)PÉONQYbÒ�HX ©
^6PÉk[PR^�M _a`SMk�N�î�)^�j n ^�� ä k"����â�T bg^�b n>m ä ã!P*íg�aàR�)^ëkWM�ONQYbR��KW_NkNXckNPRk�M _�]\P v ]\PÉ_NXcT�XcM,kNM
F XcjRdYV�M M�â�M _�M ]7_NbgQhbHM�dh`SM#kNM ] � bg]f��b0kWM ���M��HXZT bLã×� D dI`SM#ÖÉPR]ZbgQiM d�M JLKNXfÖÉPR]cM�_L`YM)P6KW_�T bg_NdhKN^�b
kNM#bÒ� �ÓcjRM _Nb0kNM)�W�îí+�*^0]¾^�� ä Ü�������k[PRkNb0KN_ÅT�bHT�XcM _a`YM#QYM�dYONXZQSPÉ`YbgQYXZb0kWM)�W�îðaà�â �M dI`SM#XZ_NkNXZTÒP*JeK �M
��QSPRT�T X �bg_ÊkNM ]ob"� �ÓZjgM _Nb.kNM�^6PÉ_Nk[PRkNb�dhM�`SQSPÉ_Ndh��bgQh^6P�M _ n>m ä ã�� t ON]cXZTÒPR_WkNbÅM dI`SM�T bR_NdYKN^�b.PR]
� bR]Z��b*M _a`SM�QYbN��QYM�dYKN]f`wP�KN_[P�`SPRdSP�kNM#QhM ^�bHT�X �bg_�kNM�bÒ� �ÓZjgM _Wb0kNM#PRONQhb"�HXZ^6PRkNPR^0M�_a`SM*ß"�gí*^0éwêÉd �
D dh`Sb6kNMs�YP6KW_[P6TÒPÉ_L`YXck[PÉk�O�M JLKNMLï_[PH�/dYM�jgKNQYPR^0M�_a`SM)T�bg^0ONPRQSPRVW]cM�PR]zM QYQhbgQikNM#M�dh`wP0M�ÖÉPR]cKNPRT X �bg_9�
JLKNMU_NM T�M dhXZ`wP	dhM Q,kWXZ��KN_NkWXck[P	PÉdYT M�_NkNM�_L`YM ^�M _a`SM*Ü[PÉT X\P0]\P0T PRO[P	XZ_L`YM Qh^0M�kNX\PW� | P	kNXcdI`SQYXZVNKNT�X �bg_
M dhO[PRT XcPR]WkWM ]W`YQSPR_NdhO¯bRQh`SM¤`SKNQhVNKN]cM�_a`Sb�kNM>bÒ� �ÓcjgM�_Nb�O�bgQÝKN_WXck[PRkUkWM �PRQYM P,M _*]\P�dYM T�T X �bg_UkNM ] n PR_[PR]
dYM�^)KNM�dh`YQSPUM _�]\PUÔÝXZjN�HíRTR�[T�bg_�kNXcQhM T T�Xcbg_WM d>kNM�]9Û[K¹�hb*^ �PÉd!b*^0M�_Nbgd>bgONKWM dh`SPRd�P)]\PRd>kNM�]9TÒPÉ]cbgQ
â»ÔÝXZjN�ÉíRVÂã�ågÖÉPR]ZM!]\P�O¯M�_[P�^0M�_NT XZbg_[PRQ7JeKWM>]cbgdÏT�bg_a`SbgQh_Nbgd�kNM>M�dh`Ybgd�kNbgdÏ`YQSPR_NdhO¯bRQh`SM�dÏ`SKNQhVNKN]ZM _a`Sbgd
â²kNM�T PR]cbgQ ¥ kNM�bÒ� �ÓcjgM�_NbLã¤_Nb*T�bgXc_NT�XckNM�_�kNM VNXZkNb�PUJeKWM�]cP#QYM�]\PRT�X �bg_�M�_a`SQYM�]cP#`SM ^�O�M QSP¹`SKNQYP ¥ M ]
bÒ� �ÓZjgM _Wb�_Wb0M�di]ZXc_NM PR]�â ÖgM�Q{ÔÝXZjN�N�gã��

D ]AT �PÉ]cT KW]cb�O[PRQYP�]cP�T PRO[P�Xc_a`SM�QY^�M kNXcP�^)KWM dh`YQSP�JLKNM6M�]AXZ_a`SM QhTÒPR^#VNXcb�kNM0]\P�T XZQYT KW]\PRT�X �bg_
^0M�kNX\PUT�bg_a`SQYXZVNK ¥ M#T bR_�KN_NP0O �M�QYkNXZk[P�^�M kWX\PW�NÜNPRT XcP�M�] n PÉQYXcV�MR�[kWM#�g�gàH����^ é êÉd���T�bg^�O¯M�_NdSPRkNP
M _ªO�M JLKNMLï_[PÃ^�M kNXZk[P.O¯bgQ�KN_[PÆjaPR_[PÉ_NT XcPÃPR] � bg]Z��b.O�bgQ�M ]EÛ[K¹�hbÃ`YKNQYVWKN]cM�_L`YbÌkNMÓ�Nßg��oÆ^�é×êÉd
â C PRVN]cP GYG ã ¥ O¯bgQ#KN_[P�TÒPR_a`YXck[PRkÊdhXc^�Xc]cPRQ�JLKNM�OWKNM kNM�dhM QUkNXf��KN_NkNXZk[P�Ü[PRT�X\P�PRQhQYXZV[P�kNM�dYkNM�]\P
TÒPRONP�XZ_W��M QhXcbgQ�� C PÉ]�T bg^�b*M _�M ]¾TÒPRdhb0kWM ]�TÒPÉ]cbgQ��[PRKN_�kNM dhONQYM�T XcPR_NkNb�KN_[P*kNXZ��KWdYX �bR_�PÉdYT M�_NkNM�_L`YM
kNM	bÒ� �ÓcjgM�_NbÅÜ[PÉT X\P�]\P�TÒPRO[P�kNM ]¤^ �ÓZ_NXc^�b�kNM6bÒ� �ÓcjgM�_NbÅJLKNM	dhM	M _WT KNM�_L`YQSP�O�bgQ#PÉQYQYXZV[PW�ÝP �KN_ÌdhM
QYM�JeKWXcM QhM�KW_0T�bg_NdYXZkNM QYPRVN]ZM!Û[K¹�hb6ûeóÖÛ"øwó�ô�ûeó�ô��só��gT�bg_a`SQYPRQYXZb�P�]cP,kNXZ��KNdhX �bg_*^�bg]cM�T KN]cPRQ �ÉkNMib"� �ÓZjgM _Nb
O[PRQYP�V[PÉ]\PR_NT�MÒPRQ�]cP�jaPÉ_[PR_NT�X\P�kNM�]\P�TÒPRO[P�Xc_a`YM QY^�M kWX\PW� F M0dhKNO�bg_NkNQ �Ó\P�JeKWM0dhXAdhM6M�_NT bg_a`YQSPRQYP
KN_ª^�M T PR_NXcdh^0b.T�bg_aÖHXZ_NT M�_a`SMR� �M dI`SM�dYM Q �Ó\PÆM ]E^0XZdY^�b.JeKWM�M d0QYM�dYO�bg_NdSPÉVN]cM�kNM ]EÛ[K¹�hbÆÖgM QI`SXZTÒPR]



�-�
`SKNQhVNKN]ZM _a`Sb�kNM¤T PR]cbRQ ¥ �RT�bg^�b�dhM¤^�bgdh`YQSPRQ �PiO�bgdI`SM QhXcbgQh^0M�_a`SMR�¹kNMAdSPR]ZM dzkNXcdhKNM ]f`wPRd�� | PEM��HXcdI`SM�_NT XcP
kNM#`SPR]7^�M T PR_NXZdY^�b6M d{T bg_NjRQYKNM�_L`YM)T bR_�]\P0OWQYM dhM _NT�X\P	dhbgdh`YM _NXZk[P	kNM#KW_[P	TÒPRONP6kNM)^ �Óc_NXZ^0b*kNM
bÒ� �ÓZjgM _Wb*P)^0M�kNX\P)PÉjgK[P)M _	`YbHkNPRd!O[PRQI`SM�d>kNM ]9beM dI`SM�kNM�] � bg]Z��bN�L]cP#T K[PÉ] ¥ PRT�M�Xc_N^�M kWX\PÉ`SPR^0M�_a`SM
dYbgVWQYM�]\PUTÒPÉO[PUXc_a`SM�QY^�M kNXcP�PÉJeK �Ó�kNM�Þ[_WXck[PW�

ÔÝXc_[PÉ]c^�M _a`SMÉ�o]\PÆdSPR]ZXc_NXZk[PRk9�AM dI`SXZ^6PRkNPÆT�bg^0bÃM _ªM�]�T PRdYbÌkNM ]ibÒ� �ÓZjgM _Wb¡PÃONPRQh`YXcQ�kNM�dhK
QYM�]\PRT�X �bg_ÃT bg_¡]cP�`YM ^�O¯M�QSPÉ`YKNQSPH�ÝONQhbgO¯bRQYT XZbg_[P�QYM dhKN]Z`SPRkNbgd�dYXZ^0XZ]\PRQhM d � v PRQSP�M dh`Ybgd)T �PR]cT�KN]cbgd�dhM
`Sbg^0PR_.]\PÉd�KW_NXck[PÉkNM d�ONdhKÌT bR^0b�j�kWM�dhbg]cKH`Sbgd�O�bgQÏ�ej�kNM�dYbg]ZKNT X �bg_9� | P�T PRO[P�Xc_W��M�QYXZbgQ�jaPR_[P
àH� ��`Sbg_[êÉd*âIß�`Sbg_� ßÒ�Rék�LjLã�kNM)dYPR]cM�d{M�_ÅÖHXZQh`YKNkÅkNM�]ÝXc_a`YM QYT PR^)VNXZb6kNM#]\P6T�XcQYT�KN]\PÉT X �bR_�^�M kNXcPW�
T bg^�O�M _NdYPRkNb	O�bgQ{KW_[P6O �M�QYkNXZk[P0`SKWQYVNKN]ZM _a`wP0Xc_NdhXcjg_NXfÞ[TÒPÉ_L`YM�kWM)�W���6`SbR_ÂêÉd{kWM)dSPR]ZM d)â C PRVN]\P GYG �
ÔÝXcjW�¾íRkÂã��z]cb�JLKNM6kWMs�YP�KW_[P�jaPÉ_[PR_NT�X\P�O[PRQSP�dYM�Q#kNXf��KN_NkNXZk[P�Ü[PRT XcP�PRQhQYXZV[P�kNM _a`SQhbÅkNM�]\P�TÒPRONP
Xc_a`SM�QY^�M kNXcPW� D ]>V[PR]cPR_NT�M�kNM�dSPR]ZM dUO[PRQYP�]\P�TÒPRONP.XZ_a`SM Qh^0M�kNX\PÅT�bg_NdhXcdh`YM�M _ÑKN_[P.O �M QhkNXck[P�kNM
íaàH�îðÅ`Sbg_Âê¹d0PÅ`YQSPÒÖ �M d�kNM�]\P�T XZQYT KW]\PRT�X �bg_Ê^�M kNXcPW�rT bg^�O�M _NdYPRk[P�M _¨O[PRQh`YM�O¯bRQ�KW_[P�jaPR_[PR_WT X\P
`SKNQhVNKN]ZM _a`wP¡kNMÅðW� �Æ`Sbg_Âê¹d.â C PRVN]cP GYG �iÔÝXZjN�AíRkÂã ¥ O�bgQ	]\PÉd��N�îðÌ`SbR_ÂêÉd6kWXZ��KN_NkWXck[PRd0kNM dhkNM�]\P
TÒPRONPÑXZ_W��M QhXcbgQ�� D dh`Yb§kNMu�YPÇKW_ kNM�dYV[PÉ]\PR_NT�M.kNMÃ�RíW�î�Ê`Ybg_ÂêÉd�PÊdYM�Q�`YQSPR_WdYO�bgQh`SPRkNbÇkNM dhkNMÆ]cbgd
_NXZÖRM ]ZM d�Xc_N^�M kWX\PÉ`SPR^0M�_a`SM)dhKNO¯M�QYXZbgQYM�d�kWM�]cP�TÒPRO[P�XZ_L`YM Qh^0M�kNX\PW��M�_Ã]cP�^0XZdY^0P6^6PÉ_NM QYP�T�bg_a`SQYP
]\PUkNXf��KNdYX �bg_�^0bR]cM T�KN]\PÉQoT bR^0b*M _�]cbRd>TÒPRdhbgdEkNM ]¾TÒPÉ]cbgQ ¥ kNM ]�bÒ� �ÓcjgM�_NbN�

"É¬®�¾¬�� �{Ð�³e¯®"°�À*¶¾³Å«�³H¾°HÐW´[ºa± �°¯¤øªºg´G�z´ÃÄ �Í È¡± ®"³�¶z³N��°�7¶¾°
D ]RÛ[K¹�hbET M�QYT PikNM�]R��bg_NkWb>kNM ] n PR_NPR]gkNMÝÚAKNT PÉ` �PÉ_�ÛNKNT�` �KNP!T bg_NdhXckNM�QSPRVW]cM ^�M _a`YMR��T bg^�b>dYMrbgVWdYM QIÖÉP
M _*]\PÉdÏdYM�QYXcM�drjgQSPÉÞNTÒPRk[PÉdÏM _*]\P�Ô7XcjN�ÉðWx7�Wì íg�¨¿��Hì ð�� F Ö)M _�M ]H`SQSPÉ_NdYO�bgQh`YM!kNM>^0PRdSP*â²Paã��ËÍ{��oWìÞ�¨¿
ß��g�Hìîí ��á M�_ÌM�]r`YQSPR_WdYO�bgQh`YM*`YKNQYVWKN]cM�_L`Yb�kNM�TÒPÉ]cbgQ0â²V[ã��Aß°�Hì à:¿ íWßgìî��^0é×ê¹d�M�_ÌM ]�`YQSPR_NdhO¯bRQh`SM
`SKNQhVNKN]ZM _a`Sb�kNM6bÒ� �ÓcjgM�_NbÌâ²T"ã×� ¥ ßgìfßl¿@ßgìÞ��`Ybg_ÂêÉd�M _ÃM ]r`SQYPR_NdYO�bgQI`SM*`SKNQhVNKN]cM�_a`Sb�kWM0dYPR]cM�d	â�kÂã��
| PRd#dhM QYXZM d�^)KNM dI`SQYPR_¡M�ÖRM _a`SbRdUkNKNQSPÉ_L`YM6]Zbgd�T�K[PR]ZM d#M�]A`YQSPR_WdYO�bgQh`YM0kNM0^6PÉdSP ¥ M�]A`YQSPR_NdhO¯bRQh`SM
`SKNQhVNKN]ZM _a`Sb�kNMib"� �ÓZjgM _Nb�dYbR_6Ü[PRT�X\P�M ] � bg]Z��bW�gO¯M�QYb�M ]N`YQSPR_NdhO¯bRQh`SME`SKWQYVNKN]ZM _a`Sb�kNMiTÒPR]ZbgQ�M dAM _�]\P
kNXcQhM T�T X �bR_6bgONKWM dh`SPW��ù��²óM�c�HPÉjgK[P�^ �PRdr��Q �ÓcP ¥ QhXcTÒP�M _0bÒ� �ÓZjgM _Wb#M dI` �P#M�_a`SQSPÉ_NkNbUPR] � bg]f��bN�g`wPR]ÂT�bg^0b
bHT�KNQYQhX �b0kNKNQSPÉ_L`YM)PRVWQYXc] © ^0P ¥ b*kNMU�É�g�g�W��KN_Nb0kNM#]Zbgd�M�ÖgM�_L`Ybgd�kNM�M _W��QhX\PR^�XcM�_L`Yb0kWM ] � bg]f��b0^ �PRd



�gà

Xc^�O¯bRQh`wPÉ_L`YM d¤M _�]\PÉdodYM�QYXZM d � v bgQ!M�]/T bR_L`YQSPRQhXcbN�HkNKNQYPR_a`SM,_Nb"ÖeXcM�^)VNQhM,kNM)ß¦o�o2oW�eM dh`YKWÖgb*dYPR]cXZM _NkNb
kNM ] � bR]Z��b�PRjgK[P�^ �PRd�T �PÉ]cXckNP ¥ O¯bRVNQYM0M _¡bÒ� �ÓcjgM�_NbN� D dh`SbRd)M�ÖRM _a`SbgdUkWM6M _H��QYX\PÉ^0XZM _a`Sb�`SXZM _NM�_
Xc_a`SM�_NdYXZk[PRkNM�dUÖRPÉQYX\PÉVN]cM�d ¥ kNKNQYPRT X �bg_ÇkNM�KN_Nbgd*T�K[PR_a`Sbgd�k �ÓcPRd*P.PR]cQhM kNM�kNbgQUkNM�^�M d ¥ ^�M kNXZbN�
D �WXZdh`YM _�PRkNM�^ �PÉd6_LKN^�M QYbRdYbgd0M�ÖgM�_a`Sbgd�^�M _NbRQYM d6kNM�T PR]cM�_L`SPR^�XcM _a`Ybªâ ¥ P¡dYM P¡PRjgKNPÌT �PR]ZXck[P ¥
O¯bRVNQYM�M _	bÒ� �ÓcjgM�_Nb#M�_a`SQSPÉ_NkNbUPR] � bg]Z��b�b#PRjgK[P���Q �Ó\P ¥ QYXZTÒP�M _	bÒ� �ÓcjgM�_Nb#dYPR]cXZM _NkWb�kNM �M dI`SM"ã×�WO�M Qhb
]cbgdÝM�ÖgM�_a`SbgdAkNM>M _H��QYX\PÉ^0XZM _a`Sb © QYM�_Nb"ÖRPÉT X �bR_�kNM�] � bg]Z��b,OWQYM kWbg^0XZ_[PR_)M�_*]\PRdÏdhM QhXcM d ¥ P�JeKWM>M ]WÛ[K��hb
`SKNQhVNKN]ZM _a`Sb�kNM�TÒPR]ZbgQiONQYbg^�M kWXcb6M�d,kNM*�-oW�Ì� ��á Ü[PÉT X\P�M ] n PRQYXZV¯M	â»ÔÝXZjN�ÂðRVÂã×å9]cbgdi`SQYPR_NdYO�bgQI`SM d
ONQYbR^0M�kNXcb0kNM#^0PRdSPH�¯kNM#b"� �ÓZjgM _Nb ¥ kWM#dSPÉ]cM d{dYbg_ÅkWM)�W�îía� F Ö��7ß°�H� à0^0éSêÉd ¥ ßg�fß#`SbR_ÂêÉd �Â`SbekNbgd
Ü[PRT�X\P	M ] � bg]f��b�â²ÔÝXcjgd��/ðRPW��ðRT ¥ ðRkÂã×� | P�ÔÝXZjN�mo	^#KNM dI`SQSP�KN_�M�dYO�M T�`SQYb�kNM�]ÝÛ[K¹�hb	`YKNQYVNKW]cM _a`Yb
kNM�`YM ^�O¯M�QSPÉ`YKNQSP É 6 ² 6 M _§M ]{OWQYXc^�M Q ¥ dYM�jgKN_NkNbÊT�bgQYQhM _a` �ÓZ^0M�`SQhbgd0^ �PRd0ONQYbR��KW_NkNbgd0kNM dhkNM�M ]
��bg_NkNbW�7KNVWXcTÒPÉkNbgd�P��R�-�aí�^ ¥ ßÒ�gíg��^?kNM0OWQYbR��KN_WkNXck[PÉk9�7kWM ]¤PR_NT ]cP��hM*T M�_L`YQSPR]{â�ÖRMÒP�ÔÝXcjN��àgã��
D d�M�ÖeXckNM�_L`YM*]\P6��KNM�Qh`SMUXZ_a`SM _WdYXZÞNTÒPRT�X �bg_�M�_Ã]cP	dYM QhXcMU^ �PRd,ONQhbR��KN_NkNPW��T bg_.KN_ÆONXZT b�^ �PRd�PR]f`Sb ¥
PR_NjgbRdh`Sb�M�_ÊM ]!M�dYO�M T�`SQYb�T�M QhTÒP�kNM�]\PÉd���QYM�T KNM�_NT XcPRdUkNXZKNQY_[PÉd ¥ ÖÉPRQhXcbgd�ONXcT�bgd#^ �PRdUPÉ_NTwÜNbgdUM�_
��QYM�T KNM�_NT XcPRd6^�M _NbRQYM d�� D ]�XZ_a`SM QhTÒPR^#VNXcb.kNM�TÒPR]ZbgQ*^0bekNKN]cPRkNb.O�bgQ*]\P.^6PRQhMÒP�M d0M _NM�QYj �M�`SXZT bN�
O¯M�QYbUT�bg_a`SQYXZVNK ¥ M�^0M�_NbgdokWM�í�� kNM ]9T PR]cbRQ¤XZ_L`YM QhTÒPR^)VWX\PRkNbW�HT�bg^0b#dYM{ÖRM QYXfÞ[TÒP*PR]�T bR^0O[PÉQSPRQ¤]cbgd
ONQYbR^0M�kNXcbgd�`SM�^0O�bgQSPÉ]cM d�kNM�]\PÉd#dYM�QYXZM d)Þ[]f`SQSPÉk[PRd�â�dYKNV © ^0PRQYM PR]cM�dwã ¥ ]\PRd�dYM�QYXcM�dUdYXZ_¡Þ[]Z`YQSPRQ�kNM ]
Û[K¹�hb�`SKNQhVNKN]ZM _a`Sb�kNM*`SM�^0O�M QYPÉ`SKNQYP É 6 ² 6 � | P�^6P ¥ bRQ�ONPRQh`YMUkNM0]cP6ÖÉPRQYXcPR_NæÒP�dhKNV © ^0PRQhMÒPR]ÏM�dh` �P
T bg_WT M _a`YQSPRk[P�M _ÆO¯M�QYXcbekNbgd�^0P ¥ bgQhM d�kNM�ß�à�k �Ó\PRd��zT�bg_ÌOWXcT bRd�PÉ]cQYM�kNM kWbgQ�kNM	�Éí�k �Ó\PRd ¥ �g� © ß"�g�
k �Ó\PÉd �

t ]ÂONQYXZ_NT XZONXcb ¥ PR]NÞ[_[PR][kWM�]cPRd�dYM�QYXcM�d¤dhM�QhMÒPR]ZXcæ PRQYbg_UM�dh`SPRT XZbg_NM dAÜNXZkNQYbgjRQ �PÉÞ[T PRdrONQYbÉ��KN_Nk[PRd
T M�QYTÒP�kNM�]�PR_NT�]\P��hMUT�M _a`SQYPR]�kNKNQYPR_a`SMUM�ÖRM _a`SbRd�kNM*M�_W��QYXcPR^0XZM _a`Sb ¥ QYM�_Nb"ÖÉPRT X �bg_¨â�`SQYPR_NdhO¯bgQI`SMUkNM
^6PÉdSP�Ü[PRT�X\PÅM ] � bg]f��bLã���T�K ¥ bgd�O�M QhÞN]cM d*kNM�ÖRM ]cbeT XZk[PRkÇP.]cb�]cPRQYjgb�kWM ] n PR_[PÉ]è��`SM�^0O�M QYPÉ`SKNQYPW�
bÒ� �ÓZjgM _Wb	kNXcdhKNM ]f`SbN� ¥ dSPÉ]cXc_WXck[PRk�T M�QYT PR_Nbgd{PR]z��bR_NkNb6kWbHT�KN^0M�_a`wPR_Å]cP���bgQh^6P*kNM�]\P0T PRO[P�] �Óc^�XZ`YM
kNM���bg_NkNb�â»Ô7XcjN�¯ß"�aã�� l M�dSPÉ��bgQI`SKN_NPRk[PR^�M _a`SMÉ�[_Nb*dYM�QYM PR]cXZæÒPRQhbg_�]\PR_WT M dEkNKWQSPR_a`SM�bR`YQYbgdEM�ÖgM _a`Ybgd
Xc^�O¯bRQh`wPÉ_L`YM d>M�_�]cPRd>dYM�QYXcM�d �

l KNQSPR_a`YM�]cbgd>M�ÖgM _a`Ybgd�^�bgdI`SQSPÉkNbgd!M�_�]cP)ÔÝXcjW�/ß"�W�HdYM�bgVNdhM QIÖRPUKN_NP*T PRO[PU] �ÓZ^0Xf`SMikNM���bg_NkNb
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��o
kNM�PR]cQhM kNM�kNbgQEkNM#�R�g�U^ kNM�M dYO�M dhbgQiT bg_�PRjgK[P*^ �PÉdE��Q �Ó\PW�W^ �PRdEdYPR]\PRkNP ¥ QhXcT P*M�_�bÒ� �ÓcjgM�_Nb�JeKWM
Û[K ¥ M#Ü[PRT�X\P*kNM _a`YQYb6kWM ] � bR]Z��bN� D dh`SP6PRjRK[P�kWM V�M�kNM�dY]ZXcæÒPÉQYdYM�Ü[PRT�X\P*PRV[P"�hb0dhbgVNQYM�]\PUO�M _NkWXcM _a`YM
_NbgQI`SM)kNM�]7KW^)VNQSPÉ]7kNM�ÚAKNTÒPÉ` �PR_ ¥ ÜLKN_NkNXZQYdYM#Ü[PRT XcP6M ]z��bg_NkNb6kNM ] � bR]Z��b6ONPRQSP�dYKNdI`SM _a`SPRQ�PRd �Ó7M ]
^ �P��WXZ^0b�kNM	bÒ� �ÓcjRM _Nb�T M QhTÒPR_Wb.PR]A��bR_NkNbN� | bRd#QYM�T K[PÉkNQYbgd#kNM ]¤]\PRkNb�Xcæ�JeKWXcM QhkNb�kWM	]\P�ÔÝXcjN�rßgß
^)KNM�dh`SQYPR_Å]cP0kNXf��M QYM�_NT XcP0kNM�kNM _WdYXckNPRk�)Ä�M _a`SQhM)M ] n PR_[PÉ]7ONQhbR��KN_NkWb ¥ M ] � bg]f��b*T M _a`YQSPR]ÝP0]\P
^0XZdY^0P)ONQYbÉ��KN_NkNXZk[PRkÌâ²O�bgQ>kNM VNP��hb0kWM�]Zbgd�ß"�g�g�U^6ã�å[]Zbgd>O �PR_NM�]cM�dikWM ]¾]\PRkWbUkNM QhM TwÜNb	^#KNM dI`SQSPÉ_
]\PUkNXf��M QYM�_NT XcP�kWM�kNM�_NdYXZk[PRk�O¯bR`YM _NT�X\PR]���Ë@�M _�]cbgd��a�g�*^ëT�M QYT PR_Nbgd{PR]9��bg_NkWb0kNM�] n PR_[PR]¤â²O�bgQ
kNM VNP��hb#kNME]ZbgdEß"�g�g��^6ã ¥ M _�]cbgdO�a�R��^ T�M QhTÒPR_NbRdoPR]N��bR_NkNb�kNM ] � bg]Z��b�T�M _a`SQYPR]7â²O�bgQ�kNM VNP��hb#kNM
]cbgd�íWß"�R��^6ã�å¯PRKN_NJLKNM#]\P*kNXZ��M�QYM _WT X\P*kNM�kNM _NdhXck[PÉkÅM d�O¯M�JeKWMeï_[PW��]\PRdikNM�_NdYXZk[PRkNM�d,dYbg_�^6P ¥ bRQYM d
M _¡M�] n PÉ_[PR]è� | P�ÔÝXcjN��ß"��^)KNM�dh`YQSP�]cP�O�bgQhT X �bR_Ì^ �PRd�ONQYbR��KW_Nk[P�kNM0]cbgd�]cPR_NT M�d#ÜNXZkNQYbRjgQ �PÉÞNT bgd
QYM PR]cXZæÒPRkNbRd>kNKNQSPÉ_L`YM�]cbgd�ßgß�T QhKNT M�d�M�_�M�] n PR_[PR]�kWM�ÚAKNT PÉ` �PÉ_�kWM dYT�QYXf`SbgdiM _�]\P F M�T T X �bg_ GYG �îíWåN]\P
^6P ¥ bgQ �ÓcPikNMA]cbRdzO�M QIÞ[]cM�dÝ^)KWM dh`YQSPR_�KN_[PiXc_WÛ[M×�HX �bg_�T M�QYTÒPÉ_[P,PR]a��bg_NkWbN�RP¹`SQYXZVNKNXZVN]cMrPE]\PEM��HXcdI`SM�_NT XcP
kNM6KW_[P�T PRO[P�] �Óc^�XZ`YM)kNM*��bg_NkNbN�7JLKNM6beT KNONP�]cbRd��HìZß�à î n ^ �PRd���Q �Ócbgd�kNM0]\P�T bR]cKN^�_[P�kNM	PRjRK[PWå
]\P�QYM�_Nb"ÖRPÉT X �bR_ÃkNM�]\P�TÒPÉO[P�XZ_W��M QhXcbgQ�M�dh` �P�^0bekNKN]cPRk[P�M _a`Ybg_NT M�d#O�bgQ�]\P�ÖÉPRQYXcPRVNXc]ZXck[PÉkÅkNM ]�Û[K��hb
M _a`SQYPR_a`SM�M _�M dI`wP*TÒPRO[P*] �ÓZ^0Xf`SMÉ�

D d�Xc_a`SM�QYM�dSPR_a`SM�T bR^0O[PÉQSPRQ�M dI`Sbgd�ÖÉPR]cbRQYM d�T�bg_Ã��bgQh^)KN]cPRT XZbg_NM d�`SM �bRQYXcT PRd�b�M�^0O �ÓZQYXZTÒPRd�kNM
bR`SQYPRd,T PRO[PRd,] �Óc^�XZ`YM�bHT�M �PR_NXZTÒPRd{ONQYM�dYM _a`YM d�M _�]cP0]cXf`SM�QSPÉ`YKNQSPW� Õ dhK[PR]c^�M _a`YM)dYM)ONPRQSPR^�M�`YQYXZæÒP0KW_
M dI��KNM Qhæ b0��QhXcT�T XcbR_[PR]/kWM���bR_NkNb*T bg^�b

� ÃcÄ e/Å��KÉ äJ Ô âsß"�aã

kNbg_NkWM�Ä e Ã ß"�a�gàN�LjLêÉ^ é � Å�� Ã ßgìî����ßÒ� �eé M d*KN_ÑT beM�Þ[T�XcM _a`YM�kWM�PÉQYQSPÉdh`SQhM	` �ÓZONXcT�bÑâwóM� ü3�c�
} PRk[PÉ_ © l PR_Wjgbg_¨ó��i÷�� �f�Ïß¦ogðR�aã�� ¥¾É JEM d�]\P�ÖgM ]ZbHT�Xck[PÉk�`SbR`SPR]zkNMU]\P6T�bgQYQhXcM�_L`YM)T M�QYT P�kWM ]7��bR_NkNbN�
k �ÓcjgPRdYM�M�_�M�]�Xc_NdI`SQYKW^0M�_L`Yb0^ �PRd>ONQhbR��KN_NkWbN� Õ _[P®´IÖRM ]cbeT XZk[PRk	��QhXcT T�Xcbg_NPR]oµN�

É?x Ã � �Ä e����� Ô âsßgß�ã

M��HONQhM dSP�KN_[P�ÖgM�]cbeT XckNPRk.M JLKNXZÖÉPR]ZM _a`SM*QhM ]cM�ÖÉPR_a`SM*O[PRQYP�OWQYbeT M dhbgd�kNM�QYbgæ PR^0XZM _a`SbW� l M �M dh`SPW�¾M ]
M dhO¯M�dYbgQ�kNM0]cP�TÒPRO[P�]cbgjgPRQ �Óf`S^�XcTÒPH�Ýù��²óM�c�¾]\P�kNXcdI`wPR_WT X\P�M�_Ì]\P�T�K[PR]r]\P	ÖgM�]cbeT XZk[PRkÆkNM T�QYM T�M6T�M QYT P



íg�

2000

1900

1800

1700

1600

CL

P
ro

f. 
(m

)

            a)  1999/Sep/11

CL

0 0.02

2000

1900

1800

1700

1600

CL

P
ro

f. 
(m

)

∆ρ

            b)  2001/Jun/04

−0.02 0 0.02
∆σ

θ

CL

ÔÝXcjRKNQSP�ßgßgx��m��� �Í¡®�¤£`±<�¤¡"�I²+©I�¤£ ¯8±+�µ±+�¤´<£�¨�±<ª¦±Ó·¾�¤´ ü ³ ÷n¼ é º=©I���^©�ª¦´+¯°£çª¦¡mÁ�¯°´�±+¯+ÇÏ·¹¨¢Ê¤Ð-¶�¨¢���^±<ª�º 8Y9 ý9<; � 9<= »5±+¯°´<±<� 9?; ¿ 9>= £ ¯°´E¡®ª¦£ ±+�¤´<£�¨®±�ª¦±+�¤£ç�¤´N�¤¡RÃOª¦´<ª¦¡U±<�ÏÅÆ¶<©�ªw§<«ª¦´E¿��¤´N�¤¡OÀ`¯°¡¢Á¾¯�©I�¤´-§ �^ª¦¡�»
���¤£  �¤©I§�¨®¥nª¦¼k�¤´-§ �¦»�ª�¡®ªæ¼Ï¨®£�¼�ª  ��¯¦Á¾¶�´<±<¨®±<ª¦±7Çe·¹±+�����¤©	É<ª�º 8 C@ ýc�@BA ; � C@BA = »m±+¯°´<±+�:C@BA ; ¿v�@BA =£ ¯°´N¡®ª¦£�±+�¤´<£�¨®±�ª¦±+�¤£  ¯¦§ �¤´<©�¨®ª¦¡®�¤£��¤´N¡¢¯°£�´<¨®¥¦�¤¡¢�¤£�¼'«ª¦£  ��¯¦Á¹¶<´<±<¯°£ç�¤´Ú�¤¡RÃRª¦´<ª¦¡#·  ¯¦��±+��½�ª�ó ¯�±<�¸¡¢¯°£Ô¤×wú¦ú�¼ ±+�  ��¯¦Á¹¶<´<±<¨®±�ª¦±Íº=¿��¤´Ó�¤¡OÀ#¯°¡¢Á�¯ö©I�¤´-§ �^ª¦¡ç·  ¯¦�µ±+��½�ª�ó ¯ö±+�e¡®¯°£g�wú¦ú¦ú�¼ ±+�  ��¯¦Á¹¶<´<±<¨®±�ª¦±Íº	»���¤£  �¤©I§�¨®¥nª¦¼k�¤´-§ �¦ÇÆòU£ § ¯°£  ��� �Í¡®�¤£O©I¯¦�����¤£  ¯°´<±+�¤´æªkª¦Ð�¶+�¤¡®¡®¯°£�¼k¯°£ § �^ª¦±<¯°£O�¤´�¡®ª:!Ä¨ ³ Ç7Ô�ú2Ç



íWß

4.5 5 5.5 6
4.1

4.2

4.3

4.4

O
2
 (ml/l)

T
 (

°C
)

CLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCL

34.95 34.97 34.99
S

CLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCL

−0.2 0 0.2 0.4
v (m/s)

CLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCLCL

�������� "!$#&%('�)+*�,.-0/1*32546*�,
7
8:9�;6/1*32�9"*�,<9�;6=�>&2?;6/�@�>&=BA�>�A�*C>ED�FG1H *3=B>�IJ2
;6/K8K=(8KAB;6A�LM46*3/1>N9�8KAB;6AO;P/1>�/K;	, H >A�*3/RQS;6=B;6/T9">&UV>W@YXB=B9�81>&=B*32ZA�*?/K;�7.*3UV[�*�,<;	7
X�,<;NIBAB*�7.>�A�>&2\/1>&2]9",<XB9"*32_^a`6`�*3=�7.>67
;6/�bc*3=�*3/RQ�;6=B;6/TA�*d XB9�;	7BF;6=e,
*3;6/K81f3;6AB>&2gABX�,<;6=h7.*Z/K;62i9�;6UV[(;0j=(;62�>�9"*3;6=�> H ,0F;k-09�;62cAB*32
9",<817
;62�*3=V/K;_l�*39�9�83F>&=Cm
monqp�n�rR;�/sFG =�*3;62AB8:2
9">&=t7
8:=hXB;62ZuB>6,<81f�>&=h7
;6/1*32\8K=(AB8K9�;6=P/K;C[B,
>6@YXB=BA(8KAB;6Av[w>&2<81x(/1*5A�*3/�7.>6[�*yA�*?/K;V9�;	[0;W/sFG UW8K7.*V^zQSr�b<n
{�|k}�~s����{���� ������� |���{���} !���� |k���k�����0� � { ! }�|���}�� ��!� 	����o� � � !w� |k�

�E�����y� %t�B���6�3� � � #t%N�{��N��{w| �&� � �(¡�¢¤£ #6¥(¦(§ � ¦T¨ |k��|�}+© !� T�! � | �  �P{�|eª«�  o� ��} � �]� � |k��} !e¬ |k}��(� � { ! {® � |k�N� �  T���¯T� !h°! � |k{ �Y!�!��N��!w� ~ � |  "! {�|e} ! � ! © ! } ���� � � |�±²³! � ! © ! } ���� � � |�{�|´~s�N��{w�µ|k��©  �N© ��! � |�� � |�} ! ©  ��~ � ��{ � { ! {¶�k} �! � � � ! {�| � �w· � |k��� �Y! {�| �N¸ ! � � |k� � ��} ! � �T! } � |�� !�� �o|k�w� �Y! {�|W|k� �  o! � � ¯T� ! � �&��N� �Y¹ � � ��� �oºO�¼» � �w½ �i#6¾�¿h¥B�3� |k�
À0ÁcÂ � ¥ ¡�Ã � ��6� ¡ � # ¢ �Ä �  � �  ��} ! {�� � ¹ | ! � º�|  }:�´�¼» !h � � � � #6¾�¿hÅB� ©  �N©J�N��|k� � � ! ���  o |k��� �&����¼© !h "! |k}g|E~s|k� � ��} � � �KÆ� ! � � |e{w|e} ! |k� �  "! � � ¯T� ! � �6��N�O�k� � �

À�Â � # ¡�¢ � ��6�hÇ #ÉÈ �zÊ ��0Ë � �� �.Ì3ÍÎ � � # Ã �{��N��{w| Ê �� |k��|k}�� �T! {  o! {��Ï{�|Ð} ! ~  |�� � |���� ��! {�|ÐÑ  Ò� � � Æ�Ó�Ô!�� � Ô! } Ô! � Ã�¡qÃ$£ #6¥ ¦(§��o�M�k|  � ! {�|k}~s�N��{��W|���|�}Jª ! � ! }T{�|ÉÕ � � ! � �! � ��� � ! }�� � } ! { !V! © !h � �� {�|�}��N�Z} ! �w�k|k�Zº � {  � �N Ö�! ¯T�k�N��± ²i!V����� ± # ¢� � |�� �  o! } ! | ¬ �N} � � �&���� � | � ©R�  o! }Z{�|M} ! �W|k� � � � ! � � �N�w|k�e{�|M} ! � ! © ! } ���� � � |P{�|k�Ò�  Ò� � ! �v©J�  } ! �



ía�

M��HONQhM dYXZbg_NM�dÆâIß��gã×��âIßÒíaã ¥ âsßw�Lã�åiM _§jgM _NM�QSPR]iM ]iM dhO¯M�dYbgQ6kNMÅ]\P.TÒPÉO[PÌ] �ÓZ^0Xf`SM	QhM dhKN]Z`SPÌ^0M�_NbgQ
JLKNM6M�]¤^0PR_NXf��M dh`SPRkNb�O�bgQ�]Zbgd�]\PR_WT M d�ÜNXZkNQYbgjRQ �PÉÞ[T�bgd � | P�TÒPRONPµ×&HÿJ{dYM	PÉONQYbÒ�HXc^0P�^�Ms�hbRQ�P�]\P
TÒPRONPÌ] �ÓZ^0Xf`SM�bgVNdhM QIÖRPÉk[P¡M _ª]cPÌÔÝXZjN�Eß"�W�!T�K ¥ bRd�M dYO�M dhbgQYM�d�M dI`SXc^0PRkNbRd0dhbg_·kNMÅPÉ]cQYM�kNM kWbgQ6kNM
og� ¥ �g�.^��AKN_Ç�²PRT�`YbgQUkNM��.bÆíW� D ]>T beM�Þ[T�XcM _a`YM�kNM�PRQhQSPRdI`SQYM�O[PÉQSP�M dI`wPÃQhM jgX �bg_ÇkNM V�M�dYM�Q
M _a`SbR_NT M�d�T bgQhQYM jRXckNb�P0KN_ÅÖÉPR]cbgQi^0P ¥ bgQ{T�bg^�b Å x� ç � Å�� Ã@�Wì����Çß"� �eé �/O[PRQYP6Xc_WT QYM�^0M�_a`wPRQ
]cbgd�M dhO¯M�dYbgQhM d�M dI`SXZ^6PRkWbgdV×&HKJ>O¯bgQ�KN_��²PRT�`SbgQ�kNM*�H� D dh`Sb�T�bg_NT�KNM Qhk[P	T bg_ } Q ¥ kNM _ ¥ q KWQYdYM�_
âè�R�R�gíaã��WJeKWXcM _WM d{dhKNjgXZM QYM�_�JLKNM�]\PU^�M æ�T ]\PUM�_�M dI`SQhM TwÜNbgd{PRdYbeT XcPRk[PUT bR_�Û[K��hbgd�dhbgVNQhM�KN^#VNQSPR]ZM d
ONQYbÉ��KN_NkNbgd�M d�^)KWTwÜNb�^0P ¥ bgQ�JLKNM�]\P�^�M æ T�]\P�Xc_a`YM QYXZbgQ,M�_ÃT�KNM _NT PRd)PÉVNXcdYPR]cM�d ��ONQhbgV[PRVN]ZM ^�M _a`SM
T bg^�bU��KN_NT�X �bg_�kNM�]\PUQhKNjgbgdhXck[PRk�kWM ]���bg_NkNbW�

0

10

20

30

40

δ lo
g (

m
) 

  

media: 4.6 ma)

S O N D E F M A M J J A S O N D E F M A M J
0

50

100

h m
b (

m
)

 1999                                              2000                                              2001 

media: 29.7 m  (0.8 m)b)

  0

1.3

2.6

h
b  (m

)

ÔÝXcjRKNQSPÆß"íWx�òÆ¥¦¯°¡®¶<©�¨¤«¯°´Ó§ �¤¼  ¯¦�^ª¦¡:±+�~¡®ª¦£ �¤£ §�¨®¼Ïª¦©�¨¢¯°´<�¤£�±+�¤¡:�¤£  �¤£ ¯¦�µ±+�~¡®ª�©�ª  ª�¡å«¬ ¼Ï¨¢§ �e±+�¸Á¾¯°´<±+¯§ �7«¯¦�^¨�©�ª ·¾¥¦�¤ªE§ �I²�§ ¯-º	ÇbÑ\¯¦§ ��Ð�¶+�ö¡®ª¦£e�I²  �^�¤£�¨¢¯°´+�¤£�·ÕÔ¤ÿ°º¸¿V·ÕÔIþ-ºe£ ¯°´  �^¯  ¯¦�	©�¨¢¯°´<ª¦¡¢�¤£¸�¤´�§ �^�ö£�«¬ »\±+�ª¦Ð�¶7«¬ Ð�¶+�8�¤¡O�^�¤©�¶<ª¦±+��¯Z·¾½Gº § �¤´ ³ ªÚ±<¯°£Ï�¤£�©�ª¦¡®ª¦£¤Î\�¤¡  �	¨®¼k���k¥wª¦¡¢¯¦�¸±+�8¡�ª�¼k�¤±<¨®ª¦£Ï�¤´'�¤£ § �8�^�¤©�¶<ª¦±+��¯©I¯¦���^�¤£  ¯°´<±+�=ªYF3HÿJW¿Ï�¤¡�£ � ³ ¶<´�±+¯e·¾�¤´  ªw�2«�¤´-§ �¤£�¨®£	ºÆªYFIJIÇWÈ7¯°£:ª¦£ § ���^¨�£�©I¯°£R¼Ïªw�^©�ª¦´~¡¢¯°£U§�¨¢�¤¼  ¯°£Æ±+�#¡¢¯°£¡®ª¦´�©I�¤£\É<¨®±<��¯ ³ ��«ªn�Í©I¯°£O¼k¯°£�§ �^ª¦±+¯°£��¤´�¡®ª:!Ä¨ ³ Ç"Ô�ú2Ç:È"ª¦£\¼�ªw�^©�ª¦£��¤´æ�¤¡7�âóÕ��§ �¤¼  ¯¦�	ª¦¡7±+�¤´+¯¦§�ª¦´��¤¡7¨®´<¨®©�¨®¯±+��©�ª¦±�ª�¼k�¤£�Ç

ÔÝXc_[PÉ]c^�M _a`SMÉ�RdYMoM��WPR^�Xc_[PR_�]\PRdzÛ[KNT�`SK[PRT�Xcbg_WM dÏkNMo]\PiÖRM ]ZbHT�Xck[PRk#kNM _a`SQhb�kNM!]cP�TÒPÉO[P{] �ÓZ^0Xf`SMÉ�
| P�M�dh`SQhKNT�`YKNQSP�kNM ][Û[K��hb�T�bg^0b���KN_NT�X �bg_*kNM�][`SXcM�^0O�b�kNXZÞNM QYMiP�]cb�]\PÉQYjgb�kNMi]\P�T�bg]cKN^�_[P�kNM�PRjgK[P
M _.M ] n PÉ_[PR]ÏkNM#ÚAKWTÒPÉ` �PR_9� | PRd�T�bgQYQhXcM�_L`YM d�^ �PRd,ONQhbR��KN_NkNPRd�^)KNM dI`SQYPR_.O¯beTÒP	T�bgÜNM QhM _NT�X\P�T bR_
]\PRd0dYMLï_NPR]cM�d6^ �PRd6PÉ]c] �P.kNMÅ]cPÆÖRM T XZ_Nk[PRk·kWM ]���bR_NkNbN�>M×�WT�M OW`YbÊkNKNQYPR_a`SMÅ]Zbgd6kNbRd6M�ÖRM _a`SbRd�^ �PRd



ígí

Xc^�O¯bRQh`wPÉ_L`YM d	^�bgdI`SQSPÉkNbgd6M�_�]\PÊÔÝXZjN�oðH� D ]{��KWM Qh`YM�M�ÖRM _a`SbÑkNM�M _H��QYX\PÉ^0XZM _a`Sbªâ»PRjgKNP¡T �PR]ZXck[P
dSPR]ZXcM�_NkNb*kNM ] � bg]f��bLãAkNM�beT�`YKNVNQYM © _Nb"ÖeXcM�^)VNQhM�kWM�ßwo2o2oUdYM�M��e`YXcM _WkNM�^ �PRdEPÉ]c] �P)kWM ]9��bg_NkWb�ÜNPRdh`SP
]cbgdÏðg�g�{^@kNM>ONQYbÉ��KN_NkNXZk[PRk�â²ÔÝXcjN�eßw�Lã×� D ]NM�ÖgM _a`Yb�^0P ¥ bgQÏkWM>QYM _Wb�ÖÉPRT�X �bg_UJLKNM>beT KWQYQYX �b,M _�PRVWQYXc] ©
^6P ¥ b0kNM#�R�g�R��â ÖgMÒP�]\P*ÔÝXZjN�[ðaã!M dI` �P�XcjgK[PÉ]c^�M _a`SM,XZ_a`SM _WdYXZÞNTÒPRkNb0T M�QYTÒP�kNM ]���bg_WkNbN�[O�bgQEkNM V[P"�hb
kNM�]Zbgd�ða�Rí.^ kNM�OWQYbR��KN_WkNXck[PÉk<â²ÔÝXcjN�>ßn�Lã�� t d �Ó»�!]\PRdUÛ[KWT�`SKNPRT XZbg_NM d0kNM�]cbgd�T bgQhQYM�_L` �Óc^�M�`YQYbgd
^ �PÉd�OWQYbR��KN_WkNbgd#ONPRQYM�T M _ÌdYM Q�Xc_WkNM O�M _NkWXcM _a`YM d#kWM0]cPRd�T bgQhQYXcM�_a`SM d�O¯bRQ�M�_NT XZ^6P�kNM�]cbgd�_NXfÖgM�]cM d
Xc_W��M�QYXZbgQYM�dÅâ�]\PRd*T bRQYQYM�]\PRT�Xcbg_WM d�M _a`SQhM�]\P.dYM�QYXZMÅPÌðg�RíÃ^ ¥ PRJLK �M�]c]\PÉd6PÑß"�gíg�.^ ¥ PÊ�R���aí.^
dYbg_ÇkNMOØ Ã%�Wì �Rð ¥ Ø Ã%�Wì �R�W��QYM�dYO�M T�`SXZÖÉPR^�M _a`YM"ã��r]ZbÅT K[PÉ]!QYM�dYO[PR]Zk[PÅ]\P�_NbHT�X �bg_ÊkWM�JeKWM�]cbgd
^0b"ÖeXc^�XcM�_a`SbgdÏJLKNMiM dI` �PR_0PÉ`YQSPRO[PÉkNbgdAPR]W��bg_WkNb�b�QhM dh`YQYXZ_NjgXckWbgdrP�KN_[P�TÒPRO[P�] �ÓZ^0Xf`SMAkNM>��bg_NkNb�dYbR_
]cbgd>QhM dhO¯bg_WdSPRVN]ZM dikNM�Xc_NkWKNT XZQ!KN_�Û[K¹�hb�M _a`SQYPR_a`SM�kNM�QYM _Wb�ÖÉPRT�X �bg_/�

205 m

307 m

671 m

823 m

1251 m

1630 m

2043 m

S O N D E F M A M J J A S O N D E F M A M J
 1999                                    2000                                    2001 

−0.3
0

0.3

ÔÝXcjRKNQSP�ßw�NxWòW¥¦¯°¡®¶�©�¨¤«¯°´�§ �¤¼  ¯¦�^ª¦¡�±+�:¡¢¯°£"¥¦�¤©I§ ¯¦�^�¤£5±+�Uª¦£ §�¨�¡®¡®ª¦£"±<�U¡®ª=ª¦´+¯°¼Ïª¦¡@«¬ ª=±+�Æ¥¦�¤¡®¯�©�¨®±�ª¦±¸·¾�¤´µ¼¸÷n£	º±+�`¡¢¯°£Æ©I¯¦�^���¤´�§¤«¬ ¼k��§ ��¯°£:±+�¤¡<ª¦´<©�¡®ª�ó �=¼?«ª¦£U¡¢¯2©�ª¦¡®¨¢Ê¤ª¦±<¯��¤´Ï�¤¡Í©I�¤´�§ ��¯µ±+�¤¡GÃRª¦´<ª¦¡�±<�OÅÆ¶<©�ªw§<«ª¦´�·L!Ä¨ ³ Ç�õ°º	Î+£ �¨®´�±<¨®©�ªk¡®ª  ��¯¦Á¾¶�´<±<¨®±<ª¦±~©I¯¦���^�¤£  ¯°´<±<¨¢�¤´-§ ��ª�©�ª¦±<ª¸£ �¤´<£ ¯¦��ÇRÈ�ª¦£\¼Ïªw�	©�ª¦£\�¤´��¤¡7�âó ��§ �¤¼  ¯¦�^ª¦¡�±+�¤´+¯¦§�ª¦´�¤¡7¨�´<¨®©�¨¢¯k±+��©�ª¦±<ª�¼k�¤£�Ç



í��
�.���aÙ ���I���]�,�N�#��%�
F M�Ü[P�]ZbgjgQYPRkNb�M dI`wPRVW]cM T�M Q�M ]rbgQhXcjgM�_.kNM ]rPRjRK[P���Q �Ó\P ¥ QhXcTÒP�M�_ÃbÒ� �ÓcjgM�_Nb�kNM ] t `Y] �PR_a`SXZT b q bRQh`SM
â qit,l � ã�JLKNMr]Z]cM _NPo]\P!T�KNM _NT P�ONQhbR��KN_NkNPEkWM ] � bg]Z��b!kWM ���M��HXcT�bN� | bgd¾XZ_L`YM QhTÒPR^)VWXcbgd9M�_�M�] � bg]Z��b
kNM ���M��HXcT�bN�WO�bgQAkNM V[P"�hb)kNM ]�_NXfÖgM ]ÂkNM�]/KN^#VNQSPR]ÂkNM{ÔÝ]cbRQYXckNPW�gd �bR]cb#OWKNM kNM�_	`SM�_NM Q¤]cKNjaPÉQ¤P�`SQYP"Ö �M�d
kNM ] n PR_[PÉ]�kWMiÚAKNT PÉ` �PR_ ¥ O¯bgQA]\P�^�M æ T�]\P�M{XZ_L`YM QhTÒPR^)VWXcbgdrkNXf��KNdYXfÖgbgdAT bg_0]\PRdATÒPÉO[PRdodhKNO�M QYXZbgQYM�d �
D ][Xc_a`SM�QYTÒPÉ^)VNXcb{kNM>TÒPR]ZbgQÏM�dh` �P�k[PRkWb�OWQYXc_WT XcONPR]c^�M _a`SM¤M _UÖeXcQI`SKNk*kNM�]NXc_a`SM�QYT PR^)VNXZb�^0M�kNXcb�dhbgVNQYM
M ]¾KN^)VWQSPR]»� D dh`YM#V[PR]cPR_NT�M�QhM JLKNXZM QYM�JLKNM#T�XcM�Qh`wP*TÒPÉ_L`YXck[PÉk�TÒPÉ]cbgQ>dhMÒP0`YQSPR_NdI��M QhXck[P*Ü[PRT�X\P�PRQYQhXcV[P
kNM dhkNM�]\P#T�KNM _WTÒPUONQYbÉ��KN_Nk[PW�HM _�dYM�_a`SXckWbUbgONKNM�dh`Sb*kNM{]\P#kNXf��KNdYX �bg_	^�bg]cM�T KN]cPRQ � D ]/M _H��QYX\PÉ^0XZM _a`Sb
kNM ] � bg]f��b{ONQhbR��KN_NkNb�O�bgQÏM�ÖgM _a`Ybgd¤kWM>QYM _Wb�ÖÉPRT�X �bg_*XZ_L`YM Qh^0Xf`SM _a`YM d � ¥ kNM>]cbRdÏ_NXZÖRM ]ZM d�Xc_a`YM QY^�M kWXcbgd
PÑ`YQSPÒÖ �M d�kWMÃKN_ V¯bR^)V¯M�b¨kWMÃT PR]cbgQ�Ü[PÉT X\PÑPRQhQYXcVNPW�,M dI`wPRVW]cM T�M Q �Ó\PÇKN_�jgQYPRkNXZM _a`SMÆkNMÆONQYM�dYX �bR_
V[PRQhbHT�] �Óc_WXcT b�Ü[PRT�X\P�M�] n PRQYXZV¯M6PR]cQhM kNM�kNbgQ)kWM�]cbgd~�gàR�Å^:PÅ]cbgd	ßÒ�g�g��^=kNM�ONQhbR��KN_NkNXZk[PRk9��KW_
ONQYbeT M�dYb�JLKNM!OWKNM kNM>T�bg_a`SQhbg]\PRQz]\PÉd F KNV�T bRQYQYXZM _a`SM�dÏkNM¤ÚAKWTÒPÉ` �PR_ ¥ n KNV[PR_[PH�gT bg^�b{]Zb{kNM�^)KNM�dh`SQYP
F `SKWQYjgM�d)â»�R�g�aàgã×�NPUO[PRQI`SXZQ>kNM�dYK�PR_ �PR]ZXcdYXZd!M dI`wPRk �Ócdh`YXcT�b�kWM�kNPÉ`Sbgd>ÜWXckNQhbgjgQ �P¹Þ[T bgd��

D ]¯`SQSPÉ_NdYO�bgQh`YM�P�`YQSPÒÖ �M d>kNM�] n PR_[PR]¯kNM dhkNM�M ]¯��bg_NkNb)ÜNPRdh`SP)_NXZÖRM ]cM�d!kNM�Þ[_NXckWbgd>O¯bRQoXcdhbR`SM�Q ©
^6PÉd!dYM�PR_LKN]cP#M _�]Zbgd!_NXfÖgM�]cM doT bgQhQYM dhO¯bR_NkNXcM�_a`SM diP)�Hì ðaà î n ¥ �Nìîí2o î n â²PR]cQhM kNM�kNbgQ!kNM{]cbgd��RàR�#^
¥ ]Zbgd#ßÒíaàR�6^6ã���]cbgd�T K[PÉ]cM d{kNM�Þ[_WM _.kNbgd,T PRO[PRd{JeKWM)dYM)M×�e`SXcM�_NkNM�_ÆO�bgQ�M _NT�Xc^0P ¥ O�bgQ�kNM V[P"�hb
kNM	]cP F KNV�T bgQhQYXZM _a`SM	kWM0ÚAKNTÒP¹` �PR_9��kWM _a`SQhb�kNM	]\PÉd#T KNPR]cM�d#dYM�OWKNM kNM�M�ÖÉPR]cK[PÉQ�dhM O[PRQYPRk[PR^�M _a`YM
M ]ÏVNPR]\PR_WT M)kNMUT PR]cbRQ � D d�XZ_a`SM QhM dYPR_a`SMUkNM�dh`wPÉTÒPRQ�JLKNMU]cbRd,_NXZÖRM ]ZM d�kNMU]cPRd,kNbgd{TÒPRO[PÉd�kNM)`SQYPR_Nd ©
O¯bRQh`SM#_NM�`Yb�_eKW]cb�kNM)]cP6dYM�T T�X �bg_.P6`YQSPÒÖ �M d�kNM�] n PR_[PR]7kNM�ÚAKNT PÉ` �PÉ_�ONQYbR��KW_NkNb�T bRQYQYM�dYO�bg_NkNM�_ÆP
kNXZ��M�QYM�_L`YM d!O�M _WkNXcM�_L`YM d!kWM{]cbRd¤O�M QIÞ[]cM�dokNM�b"� �ÓZjgM _NbW�e`YM ^�O¯M�QSPÉ`YKNQSPW� ¥ dSPR]ZXc_NXZk[PRk�M _	M�] � bg]f��b�kNM
���M��HXZT b)ONQhbR��KN_NkWb�â�ÖRM QoÔÝXcjN�[ß"ã��L]\PRdrT�K[PR]cM�dokNM�V¯M�_	dYM�QodhKNdh`YM _a`wPRkNPRd!O�bgQrkNXZ��M�QYM _a`YM doQhM j �ÓZ^0M�_NM d
kNXZ��KWdYXZÖRbgd �ÉJLKNMoM×�WOWQYM dYPR_UV[PR]cPR_NT�M dÝkWXcdh`YXc_a`SbRd � | bRd7ONQhbHT�M dhbgdÝJLKNM!T PRKNdYPR_)]\PÉdzkWXcdh`YQYXZVNKNT XZbg_NM�d7kNM
ÖgM�]cbeT XckNPRk*P,`SQSPÒÖ �M drkNME]cP{dYM�T T X �bg_�ONQYbR��KW_Nk[P�T bg^�b�dYMEkNM�dYT�QYXcV�M>M _�]\P�Ô7XcjN�ÉígPW� ¥ ]cbgdÏQhM j �ÓZ^0M�_NM d
kNXZ��KWdYXZÖRbgd{T�bg^�b0dhM#M�ÖeXZkNM _NT �Ó\PR_�M _Å]Zbgd�O�M QIÞ[]cM�diÖRM QI`SXcT PR]cM�d{M�_Å]\P�ÔÝXcjW��ßg�¯OWKNM kNM�_.PÉ`SQhXcVNKWXcQYdhM�P
KN_.Û[K¹�hb�ONQYbR��KW_NkNb�kNM*M _a`SQYPRk[P�T M QhTÒP�kNM ]Ï��bg_WkNb�kNM ] n PR_[PÉ]�kNM)ÚAKNTÒPÉ` �PR_ÆÜ[PRT XcP�M ] � bg]Z��b�kNM
���M��HXZT bN� t jgK[PRdÝkNM!M dI`SM!Û[K��hb�ONQYbR��KW_NkNb�]c]ZM _[PÉ_#]\P�T KNM�_NTÒP�ONQhbR��KN_Nk[P,kWM ] � bg]f��b{M!XZ_L`YM QYPRT T�Xcbg_[P



íaà

T bg_�KW_�ÛNK¹�hb)kNM�M�_L`YQSPRkNP)T M QhTÒPUkNM�]¯`SbRO¯M,kWM�]\PRd¤TÒPRO[PÉd!ONQYbÉ��KN_Nk[PRd��[P#`SQYPÒÖ �M�d>kNM,XZ_L`YM QhTÒPR^)VWXcbgd
ÖgM�Qh`SXZTÒPR]ZM dAJLKNM�T�bg_W��bgQh^6PÉ_�]cPRd�T bR_L`YQSPRT�bgQYQhXcM�_L`YM dAONQYbÉ��KN_Nk[PRdAJLKNMidSPR]ZM _�Ü[PRT XcP�M�] n PRQYXZV¯MÉ� D dh`SP
kNXcdI`SQhXcVNKNT�X �bg_ÆkNM0T XcQhT KN]cPRT X �bg_Æ^0M�kNX\P�dYM0^)KNM dI`SQYP�M dhJeKWM ^ �PÉ`SXZTÒPR^�M _a`SM0M _¡]cP�Ô7XcjN��ß�àe�ÝT bRXc_NT�X ©
kNM _a`YMÅM _¨VNKNM _NPÌ^6PÉ_NM QYPÃT bR_§]\PÆÔÝXZjN�YoÃkWM F `YKNQYjgM�d�â»�R�g�aàgã×�o]cPÆT�K[PR]E^)KNM�dh`SQYPÌKN_[PÆTÒPRONP
dYKNO�M QhXcbgQ#JeKWM�ÛNK ¥ M�Ü[PRT�X\P�M�] � bg]Z��bN�ÝO¯bgQ�M _NT�Xc^0PÅkNM�]cbRdUðg�g��^���T bR_Ç��KWM Qh`YM�T XZæÒPR]Z]\PR^�XcM�_L`Yb
ÖgM�Qh`SXZTÒPR]»å�Xc_N^�M kWX\PÉ`SPR^0M�_a`SM#O�bgQ,kWM V[P��hbW�¾P	ONQYbR��KW_NkNXckNPRkNM d�kWM�ç�ðg�R� © ßgßÒ�g�6^��9KN_[P	dhM jgKN_Wk[P
TÒPRONP�`wPÉ^)VNX �M�_�ÛNK ¥ M�Ü[PRT XcPUM ] � bg]f��bNåNO�M Qhb0XZ_NT ]ZK ¥ M�KN_[P*`SM QhT M�QSP0T PRO[P�JeKWM�T�bg_a`SXcM�_NM�KN_�Û[K��hb
^0M�kNXcbUkWM�QYM�`YbgQY_WbN� | bgd>^0M�TÒPR_WXcdY^�bgd¤^0M�kNX\PR_a`YM,]cbgdoT K[PR]ZM d>]Zbgd!kNbgd!ÛNK¹�hbgd>kNM�M _a`YQSPRk[PUJLKNM�dhM
^)KNM�dh`SQYPR_6M�_0]cP�ÔÝXcjN�Hß�à�Xc_a`SM�QSPRT�T XcbR_[PR_*T bg]ZM T�`SXZÖÉPR^�M _a`YM>O[PRQSP�PR]ZXc^�M _a`wPÉQÏ]\PRd�T�bg_a`SQYPRT bgQhQYXZM _a`SM�d
dSPR]ZXcM�_L`YM d��r`YXcM�_NM _Ê]ZKNjaPRQ�M�ÖeXckNM�_a`SM ^�M _a`YM�kWM _a`SQhbÆkWM ] � bg]Z��b�kNM ���M×�WXZT b ¥ kWM V�M _ÇXc_aÖgbR]cKNT�QSPRQ
^0M�æ T�]\PW�¯Xc_a`SM�QSPRT�T XcbR_NM d�T bg_�]cPRdi��Qhbg_a`SM�QSPRd,kWM)]\P�T KNM�_NTÒPW� ¥ ]cP0ONQhM dYM�_NT XcP	kNM#Û[K��hbgd,T XZT ] �bg_NXcT�bgd
P�]Zb#]\PÉQYjgb�kNM�]\P�O�M QhXZ��M�QYX\P�kNM�] � bg]f��bN�aM _	]cP�^0PR_NM�QSP�kNM dhT QYXf`wP#O�bgQ l M  PgPR_ ¥ F `YKNQYjRM d�â»�R�g�aàRã��
D dh`SM�`SM�^6PU^�M QhM T M�^ �PRd>Xc_aÖRM dh`YXcjaPÉT X �bR_9�

D ]>Û[K��hbÃONQhbR��KN_NkWbÃkNM�M _a`YQSPRk[PÆT M�QYTÒPÆkNM ]>��bg_WkNb.kNM ] n PR_[PÉ]ikWM�ÚAKWTÒPÉ` �PR_§kNM�V¯M�M dI`wPRQ
kNM dh]cXZæ �PR_NkWbgdYM�Ü[PRT�X\P.PRV[P"�hbÃdhbgVNQYM�]cPÅO¯M�_NkNXcM�_a`SM�O[PRQSP�]Z]cM _NPRQUM ]!��bg_WkNb.kNM�]\PRdUT�KNM _NT PRd6^ �PRd
ONQYbÉ��KN_Nk[PRdUkWM ] � bg]f��b�kNM ���M��HXcT�bN� ¥ P�JLKNM	]cPRd)PRjRK[PRd)^ �PRd���Q �Ó\PRd ¥ QhXcT PRd)M _ÊbÒ� �ÓcjRM _Nb�dhM	M _ ©
T KNM�_a`SQSPÉ_ÅM _Å]ZbgdE]cKNjgPRQYM�di^ �PRdiONQYbÉ��KN_NkNbgdikNM�]\PUT KNM�_NTÒPÅâ»ÔÝXZjN��ß"Paã×� | bgd�OWQYbeT M dhbgd{kWM�`wPÉ]c]\PÉkNbgd
O¯bRQ>]cbgd>T�K[PR]cM�dEdYM���bgQY^0P)]\P)dhKNV�T bgQhQYXcM�_a`SM ¥ ]\PÉd>TÒPRQYPRT�`YM Q �ÓZdh`YXcTÒPÉd>kNM�]\PUT bgQhQYXZM _a`SM�kNM�jgQYPÒÖgM kNPRk
JLKNM�]Z]cM�_[P,]\P�T KWM _NT P�ONQhbR��KN_Nk[P�QhM V[PRdYPR_6M�]ÂPR]cT PR_NT�M>kNM�M�dh`YME`YQSPRVNP��hbN�LO¯M�QYb�T bR_Ndh`YXZ`SK ¥ M _�`SM�^6PRd
Xc^�O¯bRQh`wPÉ_L`YM d>O[PÉQSPUKN_�M _a`SM�_NkNXc^�XcM�_a`Sb*kNM�]\P)T�XcQYT�KN]\PÉT X �bR_�ONQYbR��KW_Nk[P*kNM ] � bg]Z��b#kNM ���M��HXcT�bN�

D _a`Ybg_NT M�d �a]cPikNXf��KNdYX �bg_�`SKNQhVNKN]cM�_a`wP{kNMATÒPÉ]cbgQzM _�]\PEO[PRQh`YModhKNO¯M�QYXZbgQ7kWM¤]cPiT PRO[P{XZ_L`YM Qh^0M�kNX\P
kNM V�ModhM QÏÜNPRT XcP�PRQhQYXZV[PW�¹]cb{JLKNM¤Xc^�ON]cXZTÒP!KN_NP{kNXZ��KWdYXZÖeXZk[PRk�_NM jaP¹`SXZÖÉPW� D dh`YMoXc_a`YM QYT PR^)VNXZb�kWMoTÒPÉ]cbgQ
T bg_a`YQSPRQhXcbUPR]¯_NbgQh^6PR]»�LKN_�V¯bR^)V¯M�b#`SKWQYVNKN]ZM _a`SbUkWM,TÒPR]ZbgQAÜ[PRT XcP)PRQhQYXcVNPW�HOWKNM kNM�dhM Q!kWM VNXZkNb*P#]\P
Xc_NM�dh`SPRVNXc]ZXck[PÉk	V[PRQhbHT�] �Óc_WXcTÒP�kNM�]\P n bRQYQYXZM _a`SM�kNM{ÚAKWTÒPÉ` �PR_ ¥ kNM�]cbRd>QYM ^�bg]ZXc_Nbgd¤kNM�]\P n bRQYQYXZM _a`SM
kNM | PRæ bW�ÏT bg^�bÅdhM�bgVNdYM�QhÖÉPÅM _Ç]cP n bgQhQYXcM�_a`SM�kNM�] � bg]Z��bN� | PRd)^�M kNXZT XcbR_NM d�M _Ç]\P�dYKNO�M QIÞ[T XZM
kNM6]cP n bgQYQhXcM _a`YM0kNM�] � bg]f��b�^#KNM dI`SQSPÉ_ÌKN_ÆÛ[K¹�hb�kWM0M�_NM Qhj �Ó\P�T XZ_ �M�`YXcTÒP�kNM0]\PRd�O�M Qh`YKNQYVNPRT XZbg_NM d
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T = 6.85°C

T = 4.39°C

Superficie

Yucatan

Caribe

Intermedia

Inferior

750 m

1350 m

2040 m

Umbral
Florida

Umbral

Capa superior

Capa

Capa
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â²^�MÒPR_WkNQYbgdSã�PR]WÛ[K¹�hb�^�M kNXZb6â � M�VNdh`YM Q��¯ß¦oR�Wß�ã ¥ KN_*`SQYPR_NdhO¯bgQI`SM>`SKWQYVNKN]ZM _a`Sb�kNMiTÒPÉ]cbgQÏkWM ]�PRjgK[P
^ �PÉdÏ��Q �Ó\P{P�]cP,^ �PÉdÏT �PR]ZXck[P)â m bgQh` �[ß¦og���aã��gM�_0T�bg_a`SQSP�kNM>]cP,kNXZ��KWdYX �bR_UbgQYkNXZ_[PRQhX\P�M�dYO�M QYPRk[PW� F M>ÜNP
bgVNdhM QhÖÉPRkWb6JLKNM�Û[K¹�hbgdæ´hT�bg_a`SQSPÉQYXcbRdBµ�dYXc^�Xc]cPRQYM�dodYPÉ`SXZdh�²PRT�M _�]cbgdEV[PR]cPR_NT�M d>`SKNQhVNKN]ZM _a`SbgdikNM�TÒPÉ]cbgQ
¥ bR`YQYbgdUM�dYT PR]\PRQhM dUM�_Ñ]cPÅTÒPRONPÅ] �Óc^�XZ`YM0T�bg_aÖgM�T�`SXfÖÉPÆP¹`S^�bgdh� �M�QYXcT PÊâ  bg]Z`YdY]cPRj ¥ � bHM�_NjN�Eß¦o2oWß"ã��
D dh`wP6`YQSPR_Wdh��bgQh^6PRT�X �bg_�kNM)M�_NM Qhj �Ó\P*`SKNQhVNKN]cM�_a`wP�P6M�_NM Qhj �Ó\P6^�M kWX\P0M�d,M ]Y´hM���M�T�`Yb	kNM#ÖeXcdhT bgdhXck[PÉk
_NM jgPÉ`SXfÖRP?µ)kNXcdhT KW`YXckNbUO�bgQ F `wPRQhQ�âIßwog�gðaã×�WJLKNXcM�_�M��HON]ZXcTÒP)JLKNM�]cPRdoT PRO[PRd>^ �PRd!OWQYbR��KN_Wk[PRd!kNM�V¯M�_
dYKN^�Xc_WXcdh`YQSPRQ0M _NM�QYj �ÓcP¡O¯bÉ`SM _WT X\PÉ]{kNXZdYO�bg_NXcVW]cM�`SKNQhVNKN]cM�_a`wPÊ^ �PÉd	Xc_a`SM�QY_[P¡ONPRQSP¡T�bg_aÖgM QI`SXZQYdYM.M�_
M _NM�QYj �ÓcP�T�Xc_ �M�`SXcT P�M�_ÌdYKHÞ[T XZM _a`SM	T PR_a`SXZk[PRkÌONPRQSP�T bg_a`SQhbg]\PÉQ�]Zbgd�Û[K¹�hbgd�T M QhTÒP�kWM6]\P�dYKWO¯M�QhÞ[T�XcMRå
M dI`SM�QYM�dYKN]f`wPRkNb)��KWM�bgVW`SM�_NXckWbUkNM dhONK �M diO�bgQ m QY]cPR_NdK�LXÏâIß¦og��oaã ¥ m Qh]\PR_WdK�LX ¥ n bÒ�.âIß¦o+�Éíaã¤M _�dhK
PR_ �PR]ZXcdhXcdr`SM �bRQYXcT�b)kNM,]cP�M�dh`wPÉVNXc]ZXck[PRk0V[PRQhbHT�] �Óc_WXcTÒP�kNM�]cP n bgQhQYXcM�_a`SM,kNM�] � bg]Z��bW� D dh`SP)O¯bgdhXcVNXZ]cXZk[PRk
T bg_Wdh`SXf`SK ¥ M�KW_�`YM ^0P*XZ^0O�bgQI`wPR_a`SM�kNM�Xc_aÖgM�dh`SXZjaPRT�X �bg_�O[PÉQSPUM ]�T PRdYb�kNM�]\P n bgQhQYXcM�_a`SM�kNM | PRæ b ¥
dYKNdiQYM�^0bR]cXc_Wbgd � ¥ dYM�Q �P*M��WPR^�Xc_[PRkWbUM _�M ]�ONQ �bÉ�HXc^�bUTÒPRO �Óf`SKN]ZbN�

D drXZ_L`YM QhM dSPÉ_L`YM>T bg^�O[PRQYPRQÏ]ZbgdÝÛ[K¹�hbRd�kNM>TÒPR]ZbgQÝM�_*M ] � bg]Z��b{ONQYbR��KW_NkNb�â²kWM>]cbgdÏJLKNM>QhM dhKN]Z`SP
ONQYXZ_NT XZO[PR]Z^0M�_L`YM¤KW_#Û[K¹�hb,kWMoTÒPÉ]cbgQzkNM!]Zbgd7_WXZÖgM�]cM�dÝXc_a`YM QY^�M kWXcbgd7P{]cbRd7dhKNO¯M�QYXZbgQYM�dwã7^�M _NT�Xcbg_NPRkNbgd
PR_a`SM�QYXcbRQY^�M _a`SMÉ�NT bg_�M ]�XZ_a`SM QhTÒPR^#VNXcbUkNM�T PR]cbgQobHT �MÒPR_Nb © PÉ`Y^ �bgdI��M QYP)M _�]\P)dYKWO¯M�QhÞ[T�XcM�kNM ] � bg]f��bN�
t ]ZjgKN_Nbgd¾PÉKW`SbgQhM d¾QYM�O¯bRQh`wPÉ_�KN_NP!þ)úó�ÿhûRù²ûa÷�PR_LK[PR]akNMrT PR]cbgQ/O[PRQSPEM ] � bg]f��bN�ÒkNMr^0PRjg_NXf`SKNk�XZ_NT XZM Qh`SPWx
ß�àH�fß � ^�� ä â  PÉdh`SM�_NQSP¹`SÜ9�Ïßwog�gðaã×���-�N�fß � ^�� ä â D `Y`YM Q��Ïß¦ogðgígã��/�H� � � ^�� ä â t kNM�^ ó��i÷����c�
ß¦o2ogígã��[ß��H�î� � ^ � ä â F!�PÉ_NTwÜNM æ � bg_a`SPR_a`SMR�Âß¦o�o2oaã�� | PRdrM dh`YXc^0PRT XZbg_NM�dÏQYM�O¯bgQI`wPRkNPRd�O¯bRQ\Ú9P"ÖÉPR]cP ©
 XZk[PR]cjRb�ó��A÷����iâè�R�R�a�gãÏ^)KNM�dh`SQYPR_�O�bgQ¤M�]¯T�bg_a`SQYPRQYXZb#KN_[P)üa÷Rô�÷Rô/ø�ù²÷{PR_LK[PR]�kNMµoH� � � ^ � ä � | PRd
M dI`SXc^0PRT�Xcbg_NM�d�kNM ][VNPR]\PR_WT M>ONQhM dYM�_a`wPRk[PÉd¤M�_0M�dh`SMET PRO �ÓZ`YKN]cb�QhM JLKNXZM QYM�_0JLKNME]cP,TÒPRO[P�dYKWO¯M�QYXcbRQ�kNM ]
� bR]Z��b,jaPÉ_NM>TÒPR]ZbgQÏkNM>]cP,TÒPRONP�XZ_a`SM Qh^0M�kNX\P{P�`YQSPÒÖ �M drkNM!`YbHk[P,dhK0dhKNO�M QhÞNT XcMiP,KN_NP�QYPRæ �bR_�kWMiç<í� ^�� ä ��O�bgQ,]Zb6`wPÉ_L`Yb�PR]cQhM kNM�kNbgQ,kWMUKN_.bgQYkNM�_.kNMU^6PÉjg_NXZ`YKNk�^�M _WbgQ,JLKNM*]\P6XZ_NT M�Qh`YXckNKN^#VNQYM
kNM�]\PÉd#M dI`SXZ^6PRT�Xcbg_WM d#kWXcdYO�bg_NXZVN]cM�d#kNM�]!Xc_a`YM QYT PR^)VNXZb�kNM�T PR]cbRQ#M _Ç]cP�dYKWO¯M�QhÞ[T�XcM�kNM�]!^6PÉQ#T bR_
]\P0PÉ`S^ �bgdh��M�QSPW�ÂO�bgQi]cb�JeKWM)M d�O¯M�JeKWMeï_Nb ¥ kNM�dYONQhM T XcPRVN]ZM#M _�` �M Qh^0XZ_NbgdEkNM�]ÝV[PR]cPR_NT�M�kNM�]\P*TÒPRONP
dYKNO�M QhXcbgQ��

| bRd>V[PR]\PÉ_NT M�d!kNM,bÒ� �ÓcjgM�_Nb ¥ kWM,dSPR]ZM d!dhbg_�^ �PÉdobU^�M _NbgdobgONKNM�dh`SbRdEPR]/V[PÉ]\PR_NT�M,kNM,T PR]cbRQ x



ígð

]\P�TÒPRO[P�Xc_a`SM�QY^�M kNXcP�ONXZM QhkNM6bÒ� �ÓcjgM�_Nb ¥ dSPÉ]cM d�Ü[PRT�X\P�M�] n PÉQYXcV�M0P�`SQYP"Ö �M�d)kNM ]AÛ[K¹�hb�^0M�kNXcb¡â ¥
jaPR_[P,KW_[P�TÒPR_a`SXZk[PRkUkNM�dYONQhM T�X\PRVN]ZM!O�bgQÏM ]HÛ[K¹�hb,`SKWQYVNKN]ZM _a`Sbaã��aM ]WT K[PR]HdYMEQYM�O¯bR_NM!M _*O[PÉQh`SM>kWM dYkWM
]\P*TÒPRONP0Xc_H��M QYXZbgQ>O�bgQE^0M�kNXcb*kNM�kNXZ��KNdhX �bg_�`YKNQYVNKW]cM _a`SP�ÖgM�Qh`YXcTÒPÉ]è�[]\P*T KNPR]¾jaPR_[P*bÒ� �ÓZjgM _Wb ¥ dSPÉ]cM d
kNM ] n PRQhXcV�M0O�bgQ�M ]rÛ[K¹�hb�^0M�kNXcb�ONQYXZ_NT XZO[PR]Z^0M�_L`YMR� t ]AXcjgK[PÉ]�JeKWM6M _ÌM ]rV[PR]cPR_NT M�kNM0TÒPR]ZbgQ �¾]\P
kNXZ��KWdYX �bR_�`YKNQYVNKW]cM _a`SP�kNMibÒ� �ÓcjgM�_Nb#M�_6]\P�T PRO[P�XZ_a`SM Qh^0M�kNX\P�M�dh` �P�QYM�]\PRT�Xcbg_[PÉk[P�P�KN_NP�kNXf��KNdYXfÖHXZk[PRk
_NM jgPÉ`SXfÖRPH� Õ _�ÜNM�TwÜNb¨JLKNM.O[PÉQYM T�M.dYbgdI`SM _WM Q�]\P¡ÜNXZO �bR`SM�dYXZd�kNM�KN_[PÊkNXf��KNdYXfÖHXZk[PRkª`YKNQYVNKW]cM _a`SP
_NM jgPÉ`SXfÖRP,M�_0]cP,V[PRdhMikWMi]cP n bgQYQhXcM�_L`YM>kNM!ÚAKNTÒP¹` �PR_*M dr]cP,M��HXcdI`SM _WT X\P�kNM>KN_�^ �Óc_NXZ^0b�kNMEb"� �ÓZjgM _Nb
O¯bRQ0M�_NT XZ^6P.kNM�]cPÆT PRO[PÌXZ_a`SM Qh^0M�kNX\P¨â»Ô7XcjN�!ßÒPaã��!M�]�T�K[PR]iO¯bekNQ �Ó\P�M dI`wPRQ0dYKNdI`SM _a`SPRkNbÊO�bgQ0KW_
V¯bR^)V¯M�b�kWM�bÒ� �ÓcjgM�_Nb#ÜNPRT XcP�PRVNP��hbN�LdYXZ^0XZ]\PRQÝPR]ÂV¯bg^#V¯M�b�kNMiTÒPÉ]cbgQrÜ[PRT�X\P�PRQhQYXcVNPW� D ] �KN_NXcT�b�ÖÉPR]ZbgQ
kNM�T bR_NdYKN^�b.kNM�bÒ� �ÓcjgM�_Nb�M _ÑPRjgKNPÅONQYbR��KW_Nk[PÑâ p b á MÌó���÷����c�A�R�g�Ríaã���XZ_L`YM jgQYPRkNb�M�_ÑM�] � bg]Z��b
PRVNXZdSPR]7M _a`SM�QYbN�¾M d�T�bg^�O[PRQSPÉVN]cM)T�bg_�M ]�bÒ� �ÓcjRM _Nb	`YQSPR_NdhO¯bRQh`wPÉkNb�kNM dhkNM*M ] n PÉQYXcV�MUP	`SQYPÒÖ �M�d�kNM ]
n PR_[PR]¯kNM�ÚAKNT PÉ` �PÉ_9�N]cb�JLKNM�M _W�²P¹`SXcæ P#]\P�M�Þ[T�XcM�_NT XcP)kNM,]cbRdo^�M TÒPÉ_NXcdh^0bgdAJLKNM,ÖgM�_a`SXc]cPR_	M�]/��bg_NkNb
kNM ] � bg]f��b ¥ ^6PÉ_L`YXcM�_NM _�]cbRdEPR]Z`Ybgd>_NXZÖRM ]ZM d>kNM�bÒ� �ÓcjgM�_Nb0M�_�dhK�T PRO[P*Xc_W��M�QYXZbgQ �

l M)ÜNM TwÜWbN�9M ]z`SQYPR_NdYO�bgQI`SM)_NM�`Sb	kWM)^6PÉdSP	P0`YQSPÒÖ �M d�kNM#]\P0O�bgQhT X �bR_Å^ �PÉd{ONQhbR��KN_Nk[P0kNM)]\P
TÒPRONP.XZ_W��M QhXcbgQ6âèç �Hì ía� F ÖNã�QYM M�^0OW]\PRæ PRQ �ÓcP�M ]AÖgbg]ZKN^0M�_ÊkNM ] � bg]f��b�ONQhbR��KN_NkWb§â»ç?�Hì àD�·ß"� ��Z
^0éwã�M�_ÇPR]cQhM kNM�kNbgQ�kNM��gàÉ��PÂï_Nbgd��7]Zb�T�K[PR]AXc^�ON]cXZTÒP	JLKNM	M�]oPRjRK[P�ONQhbR��KN_NkNP�M d#QYM ]cPÉ`SXfÖÉPR^0M�_a`SM
QYM�T XcM�_a`SMR� ¥ ]\P�QYM�_Nb"ÖRPÉT X �bR_�T bg_NdhXckNM�QSPRVW]cMR� D dI`SM#`YXcM ^�O�b6kNMUQhM dYXZkNM _WT X\P0M d�T bR_NjgQYKWM _a`SMUT�bg_�M ]
`SXZM ^�O¯b0kNM��2�R�	PÂï_Wbgd{JLKNMUdhKNjgXcM�QYM)]cP6kNXZdh`SQhXcVNKWT X �bR_�kNM)T PRQYV�bg_Nb © ßw�	M�_�M ] � bg]f��bÅâ ÖgM Q F ÜNXc]Z]cM Q��
ß¦o2o2ogã��aO�M QYb�M dA^0P ¥ bgQrJLKNM�M�]N`SXZM ^�O¯b�kNM�àR��P�ï_Nbgd�JLKNMidYKNjRXcM QhM _0]\PRd�^�M kNXZT XZbg_NM d�kWM�d �Óc]cXZT M�â ÖgM�Q
F ÜNXZ]c]cM�Q �9ßwo2o2oaã×� ¥ JLKNM�M�]�`SXcM�^0O�b*kNM*ß"�g��P�ï_Nbgd>JLKNM�dYKNjgXZM QhM _ � M�]cdYÜ�M G _NbgKNM6âè�R�R�a�gã!P*O[PRQh`YXcQ
kNMidYKNd¤QYM dhKN]Z`SPRkNbgdr_LKN^ �M QhXcT bRd ¥ kWM�]cPRdrT bg_NT�M _a`SQYPRT XZbg_NM�dokNMiV[PRQhXcb�ONQYM�dYM�_L`YM d!M�_6]cP�]ZXZ`YM QSP¹`SKNQYPW�
v PRQYPUM dh`YXc^0PRQ!KN_�M�QYQYbRQ>kNM ]/`YXcM�^0O�b)kNM�QYM�dYXZkNM _NT�X\PW�WdYM�TÒPÉ]cT KW]\PRQhbg_�] �ÓZ^0Xf`SM dAkNM�T�bg_WÞÂPR_WæÒP*O[PRQSP
M ]o`YQSPR_WdYO�bgQh`YM	ONQYbR^0M�kNXcb�T M QhTÒPR_WbÃPÉ]¤��bg_NkWbN�Eâ»Ô7XcjN�7ðgPaã×�ÏM dI`SXc^0PR_NkWbÅ]cbgd#jgQSPRkWbgd)kNM	]ZXcV�M QI`wPRk
M JLKNXfÖRPÉ]cM _a`YM d{kWM)PRT�KNM QhkNb	T bR_ v QYXZM dh`Y]cM ¥ âsß¦ogð2ogã�� D ]¾] �Óc^�XZ`YM,kNM�T bg_WÞ[PR_NæÒP0kNM ]Uog��� M�d:¿��WìZßRß
F Ö	â»í��B��M�]HÖÉPR]ZbgQ¾ONQYbg^�M kWXcb{kWM!�W�îía� F ÖWã×� v bRQÝbR`YQYb,]cPRkNbN�¹]\PRdz^)KNM�dh`YQSPRdÏkWM{ß"�g� ¥ ßÒ�g�g��^�M kWX\PRd
TÒPR]ZT KN]cPRk[PRdz^�M kNXcPR_a`SMr]\P>` �M�T _NXZTÒP{kNM�Û,õ"õ���Û��»ÿh÷�þ�PiO[PRQI`SXcQ¾kNM¤^)KNM�dh`SQYPRdÏPÉ]cMÒP¹`SbgQhX\PRdAâSóM� ü3�c� � M _a`S]ZMR�



í2o
�R�g�a�Rã¾`SbR^6PRkNPRdÏkNM!]cP{dYM�QYXZM!kNM!`SQYPR_NdhO¯bgQI`SM!T�M QhTÒPR_Nb�PR]e��bg_NkNb�â²ÔÝXcjW�ÉðRPaãz`SXZM _NM�_UKN_[P,kNM�dhÖeX\PÉT X �bR_
M dI` �PR_NkNPRQ!kNMG¿��Wìî�a� F Ö�â»àN� kNM,]\P�^0M�kNX\Pgã��LKN_[P#M�dh`YXc^0PRT X �bg_6^)KWTwÜNb)^ �PRdobgOH`SXc^�XcdI`wP�kNM ]�M QhQYbgQ
kNM*]\P�^�M kNXcPW� D _a`Sbg_NT�M d��7dhM0M�dh`SXZ^6P	JLKNM�M ]�M�QYQhbgQ�M _ÆM ]Ï`YXcM ^�O�b�kNM*QYM dhXckNM�_NT XcP�kNM0�-�að�P�ï_Nbgd
dYM P�M�_a`SQYM�ß�� ¥ ð���PÂï_Nbgd��/T�bg_NdYXZkNM QYPR_NkNb�M�]Ý`SQYPR_NdYO�bgQI`SMU^�M kNXZb	T M�QYTÒPÉ_Nb�PR]Ý��bg_NkWb�kNM*�W�îía� F Ö
T bg^�b�QYM�ONQYM�dYM�_L`SPÉ`SXfÖgbÃkNM�O¯M�QYXZbHkNbRdU^6P ¥ bRQYM d�� | P�ONQYM�jgKN_a`wP.kNM�JLKNM�dYX>M�]!ONQYbR^0M�kNXcb�kNM��Hß
^0M�dYM�d�QhM O�bgQh`SPRkNb�PRJLK �ÓrM dI` �P�T M QhTÒP�kNM�]cbgd,ÖÉPR]ZbgQYM�d�O[PRQSP�M�dYTÒPÉ]\PRd�kNM�bgQYkWM _ÆdYM T�KN]\PÉQ�b�_NbW�z_Wb
ONKNM�kNM*dYM Q�T�bg_a`SM�dh`wPÉk[P�T�bg_.]\PRd�dYM�QYXcM�d�PR_[PR]ZXcæ PRk[PRd{PRJLK �Óè� | P�`SPRdSP	kWMUbHT�KNQYQhM _NT�X\P	kNMUM�ÖgM _a`Ybgd
kNM�QYM�_Nb"ÖÉPRT X �bg_ÇkNM O�M _NkWM�kWM�]\P�PRT�`SXZÖeXZk[PRkÌ`YKNQYVNKW]cM _a`SPÆPÅ`YQSPÒÖ �M d*kNM ] n PR_[PR]!kWM6ÚAKNTÒPÉ` �PR_9�r]\P
T K[PÉ]�ONKNM kWM�ÖÉPRQhX\PRQ,T�bg_ÆM ]Ï`SXZM ^�O¯bW� m TwÜNbaPÌó��,÷�����âè�R�R�gíaã ¥ } PRk[PR_·ó���÷�����âè�É�g�aàgã{dhKNjgXcM�QYM�_
JLKNM)]\PÉd{dYM�QYXZM d,kNM�`SQYPR_NdYO�bgQI`SM)M�_�ÚAKNTÒP¹` �PR_�O[PÉQSP6M�]7O�M QhXcbekNb�ß¦o�o2o © �É�g�Wß�dYbg_ÅQhM ONQhM dhM _a`wPÉ`YXZÖRbgd
kNM�O�M QYXZbHkWbgd!^0P ¥ bgQYM�d �[O�M QhbUM dSPÉdidhM QhXcM d>_Wb�M�dh` �PR_�_NM T�M dSPÉQYX\PÉ^0M�_L`YM�QYM ]cPRT XZbg_[PRkNPRdoT�bg_�M ]/Û[K��hb
`SKNQhVNKN]ZM _a`Sb�T�M QYT P�kNM ]Ý��bR_NkNbN�9kWMU^6PR_WM QSP0JeKWMUO¯M�QY^0PR_NM T�MU]\P6XZ^0O�bgdhXcVNXZ]cXckNPRk�kNMUQYM�dYbg]fÖgM�Q�]cbgd
ÖÉPR]cbgQhM dEPRJLK �Ó�QhM O�bgQh`SPRkNbgd��

| P�ÖgM�_a`SXc]cPRT X �bg_ÊkNM�]EPRjgK[P�ONQhbR��KN_Nk[P.kNM�] � bg]f��b�kNM ���M��HXZT bÆM dh` �PÆM�_a`Sbg_NT�M d�^0bekNKN]cPRk[P
O¯bRQ6]\P�ÖÉPRQYXcPRVNXZ]cXckNPRkÇkNM�]Zbgd0M�ÖgM�_L`Ybgd�kNMÅQhM _Nb"ÖÉPRT�X �bg_ªJLKNM�`wPRQhk[PR_ªkWMÅKN_Nbgd0T K[PÉ_L`Ybgd	k �ÓcPRd0P
PR]cQhM kNM�kNbgQAkNMi^0M�d ¥ ^�M kNXZbN� l KNQYPR_a`SMiM dI`Sbgd¤M�ÖgM�_a`Sbgd!M�]�PRjgK[P�^ �PÉdA��Q �Ó\PW�a^ �PRdAkNM _NdYPW� ¥ QhXcT P�M�_
bÒ� �ÓZjgM _Wb0ONQhb"ÖgM _WXcM _a`YM#kNM�_NXZÖRM ]ZM dE^ �PÉdiOWQYbR��KN_WkNbgd�â²O�bgQEkNM VNP��hb6kNM�]Zbgd��R�g�g�U^6ãoM _�M�] n PRQYXZV¯M
M d!M�^0OWK¹�YPRk[P�dYbgVNQhM,M ]�KN^)VWQSPR]ÂkNM�_L`YQYbUkNM�KN_[P#T PRO[P#] �Óc^�XZ`YM!kNM{��bg_WkNb#kNM{PR]cQhM kNM�kNbgQ¤kNM��R�R��^
kNM�M dhO¯M�dYbgQ�� | bgd>O�M QIÞ[]cM�dET M QhTÒPUkNM�]9��bg_NkNb*^)KNM�dh`YQSPR_�JLKNM�kNKNQYPR_a`SM�KN_�M�ÖRM _a`Sb0kNM�QYM�_Nb"ÖRPÉT X �bR_
M ]{PRjgK[PÌM�_·M ] n PR_[PR]�M d�]cXZjgM QYPR^�M _a`SM�^ �PÉd6kNM�_NdSP¡JLKNM.PRJLKNM�]c]cPÃM _·M�] � bg]Z��bÃT M�_L`YQSPR])â²KN_NP
kNXZ��M�QYM�_NT XcP�kNM6ç �Wìî�a���LjLê¹^0éÒå7ÖgMÒP�ÔÝXcjN�Ýßgß�ã��z]\P�T�K[PR]r`wPR^)VWX �M _.dhM6bgVNdhM QIÖRP�M _Ã]\P�kNXZ��M�QYM _WT X\P
kNM�kNM�_NdYXZk[PRkÊO�bR`SM�_NT XcPR]oM�_L`YQYM�]Zbgd#_NXfÖgM�]cM d#^ �PRd#ONQYbR��KW_NkNbgd�â�O¯bRQ)kNM VNP��hb�kNM�]cbRd6ß"�g�R��^ kNM
ONQYbÉ��KN_NkNXZk[PRkÂã)kNM�] n PR_[PR] ¥ ]ZbgdU_NXZÖRM ]ZM d�^ �PRdUOWQYbR��KN_WkNbgd�â²O�bgQUkNM VNP��hbÌkNM�]Zbgd*íWß"�g��^6ã)kNM ]
� bR]Z��b	T�M _a`SQYPR]Eâ»Ô7XcjN�zßgß�ã×� D dh`SP�O¯M�JeKWMeï_[P�kNXZ��M�QYM�_NT XcP	O¯M�QY^�XZ`SM#P�M dh`SP�PRjgK[P	kNM�_NdSP�kNM�dY]ZXcæÒPÉQYdYM
Ü[PRT�X\P.PRV[P��hb.dhbgVNQYM�]cP.O�M _WkNXcM�_L`YM�_NbgQh`YM�kNM ] Õ ^)VNQSPÉ]!kNM	ÚAKNTÒP¹` �PR_ÑT bg^�b�KN_[P.T bRQYQYXZM _a`SM�kNM
jgQSPÒÖRM k[PRk/� G _NXcT�X\PR]Z^0M�_L`YM�M dI`wPÃT�bgQYQhXcM�_L`YM�OWKNM kNM�V[P��YPRQ�Q �PÉONXck[PÉ^0M�_L`YM�PR_a`SM d0kNM�ÖHXZQSPRQ*Ü[PÉT X\P



�a�
]\P�kNM QhM TwÜ[PÅVNP��hb�]cP�PRT�T X �bg_ÌkNM�]\P���KNM�QYæÒP�kNM n bgQhXcbg]ZXcd���O¯M�QYb�kWM dYOWK �M dUkNM0PRONQhbÒ�WXZ^6PÉk[PR^�M _a`SM
KN_.QSPRkWXcb�kNMUkNM���bgQY^0PRT�X �bg_Çâ²PR]cQhM kNM�kNbgQ,kWM��g�ö�e^6ã�]cP6ÖgM ]ZbHT�Xck[PÉk.P	]cb�]\PÉQYjgb	kWMU]\P6O�M _NkWXcM _a`YM
ONKNM�kNM�]Z]cM jgPRQUP.dYM Q�TÒPÉdYXEM dI`wPRT�Xcbg_[PÉQYX\PÑâ�dYX>M ]EdhKN^0XZ_NXcdI`SQhbÃP�`SQYPÒÖ �M�d0kWM ] n PR_[PR]EdhM�^0PR_a`SXZM _NM
TÒPRdhX!T bR_Ndh`SPR_a`SM"ã ¥ M ]!XZ_NT QhM ^�M _a`Sb�kNM�dhKÇONQYbR��KW_NkNXckNPRkÊdYM�Q �Ó\PÅT�bg_NdI`wPR_a`SMÃâ � XZ]c] á bgQI`SÜ9�Ï�R�g�Wß"ã��
t ]cbÆ]\PRQhjgb�kNM�dYK§T PR^�Xc_NbN�r]cP.T�bgQYQhXcM�_L`YM�ONKNM kWM�kNM�dSPRQhQYbg]Z]\PRQ)O�M QI`SKNQhV[PRT�Xcbg_NM�d0bR_NkNKN]cPÉ`SbgQhX\PRd��
b�XZ_NT ]ZKNdYXfÖgM*QYM�^0bR]cXc_Wbgd,T XZT ] �bg_NXcT�bgd � ¥ dYM�Xc_NT�QYM ^�M _a`SPRQ �ÓcP	]\P�^0M�æ T�]\PÆâ n M�_NM kNM�dYMÃó��{÷����c�7�R�g���aã��
t ï_Nbgd{kNM dhONK �M d�����QSPRT�T XcbR_NM d�T bg_NdhXckNM�QSPRVW]cM d{kNMUM dI`wP�PRjgKNP6kNMUQYM�_Nb"ÖÉPRT X �bg_�PR]ZTÒPR_Næ PRQ �ÓcP0M�]Ý��bg_NkNb
kNM�]\PUT KWM _NT PW�

D ]7bgQYXZjgM _�kNM)]\PÉdiÛ[KWT�`SKNPRT XZbg_NM d{kNM ]z`SQSPÉ_NdYO�bgQh`YM)ONQhbR��KN_NkNb	P0`SQYP"Ö �M�d�kNM ] n PR_[PR]7kNM�ÚAK ©
TÒPÉ` �PR_UO�M QY^0PR_NM�T M>T�bg^0b{KN_[P,Xc_WT �bgjg_WXZ`wPH� t V[PRdYT PR]7ó��7÷�� �>â»�R�g�gígãzdYKWjgXcM�QYM _UJLKNM>]cP�ÖÉPRQYXcPRVNXZ]cXckNPRk
kNM ]HÛ[K¹�hb�M _*M�] n PR_[PR]HkNMoÚAKNT PÉ` �PR_UM�dh` �P�kWbg^0XZ_[PRk[P�O¯bgQÝM ]WONPRdYb�kNM!QhM ^�bg]cXZ_NbgdÝPR_a`SXcT�XcT�] �bg_NXZT bgd ¥
T XZT ] �bR_NXcT�bgd�â�bUPR_Nbg^0PR] �Ó\PRdSãrPÉkWÖgM�T�`wPÉk[PRd>O�bgQ!M ]�Û[K¹�hbU^�M kNXZbN� | PRdobgVNdYM�QhÖÉPRT�Xcbg_NM�d>kNM�PR]f`SXZ^0M�`SQ �ÓcP
dYbgVWQYM)M�] � PRQ n PRQYXZV¯M�T bg_a`SQhXcVNK ¥ M _.P0]\P6XZkNMÒP�kNM)JLKNM*PR]ZjgKN_NbgdiQYM�^0bR]cXc_Wbgd�kWM À â»�R�g���L^6ãiM�_
kNX �PÉ^0M�`SQYb.ONKWM kNM�_§M _WT bg_a`SQYPRQYdhMÅPR]>dhKNQ�kNM ] n PR_[PÉ]>kNM�ÚAKWTÒPÉ` �PR_9� ¥ KN_Nbgd�T K[PÉ_L`Ybgd�Ü[PR_§dhXckNb
kNM�`YM T�`wPRkNbRd!T bg_H��bgQY^�M�dhbg_	PÉkWÖgM�T�`wPÉkNbgd!Ü[PÉT X\P�M ] � bR]Z��b�kNM ���M��HXcT�b�â } PRk[PR_Ãó���÷����c�W�É�g�aàgã×� F Xc_
M ^)VNPRQYjgbW�[KN_[P*ONQYM�jgKN_a`wP�JeKWM�O�M Qh^6PR_WM T M�V[P��hb�T bR_NdYXZkNM QYPRT X �bg_�M�d�T�K �PR_a`wP*kNM�]\P)ÖÉPRQYXcPRVNXZ]cXckNPRk
bgVNdhM QhÖÉPRkNPÆM�_¨M�] n PR_[PR]!O�bekNQ �ÓcPÅM dh`SPRQUjgM�_NM QYPRk[P.]cbeTÒPR]Z^0M�_L`YM	O�bgQ)Xc_WM dh`SPRVNXZ]cXckNPRk¡kNM�]\PÉdUT b ©
QYQhXcM _a`YM do^�M kWX\PRd{â t V[PRdYT PR]Aó���÷�� �Z�W�R�g�gígã�� v bgQobR`YQYb�]\PRkNbW�eM�_�dYKNdoQYM dhKN]Z`SPRkNbgdAbgVNdhM QIÖRPÉT XcbR_[PR]cM�d �
} KN_NjRMÑó��*÷�� �@âè�É�g�a�gãUM _NT�bg_a`SQYPRQYbg_§KN_[PÃ��KNM�Qh`YM�QYM�]\PRT�X �bg_ÑM _a`YQYMÅ]cP.ÖÉPRQhX\PRT�X �bg_ÑkNM�]cPÆM×�e`SM _ ©
dYX �bg_ÅkNM�] �PRQYM P6dYKWO¯M�QhÞ[T�X\PR]7kNMU]\P n bgQYQhXcM _a`YM)kNM | PRæ�b ¥ M�]7`SQYPR_NdhO¯bgQI`SMUP�`SQSPÒÖ �M d�kWM ] n PR_NPR]ÝkNM
ÚAKNTÒP¹` �PR_ÃO¯bgQ�kNM�V[P��hbÅkWM0]cP�XZdYbR`YM Qh^6P�kNM0� î n �¾kNM�^6PR_WM QSP�JLKNMR�ÝO[PRQSP�^0PR_a`SM _WM Q�T bg_NdI`wPR_a`YM
M ]ÏÖRbg]cKN^�M _�`YbR`wPR]ÝkNM ]rPRjRK[P�kNM ] � bg]Z��b	kWM ���M��HXcT�bN�¾]cbgd�XZ_NT QhM ^�M _a`Sbgd�kNM�]ÏÖgbg]ZKN^�M _.bHT�KNO[PRkWb
O¯bRQ!]\P n bgQhQYXZM _a`SM,kWM | PÉæ bUM dI` �PR_�T bR^0O�M _NdYPRkNbgdEPÉ]/^�M _NbgdoM _�O[PRQI`SM�O�bgQoÛ[K¹�hbRd>ONQYbR��KW_NkNbgd>kNM
dSPR]ZXck[P)M�_�M�] n PR_[PR]�kWM�ÚAKWTÒPÉ` �PR_9� D dh`SM�QhM dYKW]Z`wPÉkNb0dhKNQYjRM�`SPR^)VNX �M _�M _�]cbRd>T �PR]ZT KN]Zbgd!_LKN^ �M QYXZT bgd
kNM D æ�M Q�ó��r÷�� �>âè�R�g�Ríaã��eJLKNXcM�_NM d¤M _NT�KNM _a`SQYPR_�JLKNM{beT KNQhQYM�_6��KNM QI`SM�d!ONKN]ZdYbgd¤kNM�Û[K��hb#kNM�QYM�`YbgQY_Wb
O¯bRQ�kNM V[P"�hb�kWM>]cbgd�ðR�g��^~KNdhK[PR]c^�M _a`YM>M _a`SQhM>M�ÖgM�_a`SbgdAkNMEdYM�O[PRQSPÉT X �bR_UkNMEQYM ^�bg]ZXc_Nbgd��RT�bg_W��bgQh^0M



�Nß
M ] | PRæ b�M dI` �P�T�QYM�T XcM�_NkNbN� | P�PRT KN^#KN]\PRT�X �bg_.kNM0PRjgKNPRd�kWM ] n PRQYXZV¯M*M _Ã]\P n bgQYQhXcM�_L`YM0kWM | PRæ�b
_NM T�M dhXZ`wP�]cbgdÏÛNK¹�hbgdAkNMEdSPR]ZXck[P�kNM�dYT QhXZ`Ybgd¤O�bgQ } KW_NjgMUó���÷����Eâè�R�R�a�gã��LXZ_NkNM O�M _WkNXcM�_L`YM ^�M _a`SMikNME]\P
��bgQY^0P�â | PRæ�bN�Lb | PRæ�b�^ �PRdrQYM�^0bg]ZXc_Nb�dhM O[PÉQSPRkNbaãrJLKNME`Sbg^�M _/� D ]�M�ÖgM�_L`Yb)kNMEdYM�O[PRQYPRT X �bg_6O�bgQrd �Ó
^0XZdY^�bU_Nb�QYM JLKNXZM QhM�_WXc_NjgKW_[P�T�bg^�O¯M�_NdSPRT�X �bg_�ÖRbg]cKN^ �M�`YQYXZTÒPW�Nd �bg]cb*XZ^0ON]ZXcT P�KN_[P*QYM�kNXcdI`SQhXcVNKNT�X �bg_
kNM�]\PRdEPÉjgK[PRdEJLKNM ¥ P*bHT�KNO[PR_�M ]�XZ_a`SM QhXcbgQokNM ] � bg]Z��bW�

| bRdÏÛ[K¹�hbgd�ONQhbR��KN_NkWbgdrP,`SQSPÒÖ �M drkNM�] n PR_[PÉ]NkNMoÚAKNT PÉ` �PR_*XZ_NkNKNT�XckNbgdÝO¯bgQÝ]\PRdÝÛNKNT�`YK[PRT XZbg_NM�d
kNMi]\P n bgQYQhXcM _a`YM�kNM | PRæ bW�HQhM O�bgQh`SPRkNbgdAO¯bRQ } KN_NjgMUó��r÷����iâè�R�g�g�gã��a_Nb�O[PRQhM T M�_	dYM�Q¤M�]ÂONQYXZ_NT XZO[PR]
��bgQYæ PR^�XcM _a`Yb�kWM�]cP�QhM _Nb"ÖÉPRT�X �bg_�kNM ]ÂPÉjgK[P�ONQYbR��KW_Nk[P�kNM ] � bg]Z��b�kNM ���M×�WXZT bN� | P�ÔÝXZjN�að�^)KNM dI`SQYP
]cbgd>O�M QhXcbekNbgd>kNM�M×�H`YM _NdhX �bg_/��T�QYM�T Xc^�XcM�_a`Sb ¥ QYM�`SQYPRT T�X �bg_�kNM�]\P n bgQhQYXZM _a`SM�kNM | PRæ b�â²kWM _NbR`SPRkNbgd
O¯bRQ�]\PRd }�Ü d ¥ ]\PÉd FRÜ d��ÉQhM dhO¯M�T�`SXfÖÉPR^0M�_a`SM"ã×�RT�bg^0b>]Zbgd�QYM�O¯bRQh`wPÉ_ n PÉ_NkNM ]cPUó��/÷����>âè�É�g�gíaã×� l KWQSPR_a`SM
]cbgdAO�M QYXZbHkWbgd F � ¥ F ã ]cP�QhM�`SQYPRT T�X �bg_���KNM,PÉVNQYKNOH`wP ¥ ]cP n bgQhQYXZM _a`SM�kNM | PRæ�b)]cXZV¯M�Q �b�KN_	QhM ^�bg]cXZ_Nb
PR_a`SXZT XcT�] �bg_WXcT bW�e]Zbgd �KW_NXcT�bgdokNbRd!M�ÖRM _a`Sbgd>kWM,dYM�O[PRQSPÉT X �bR_�kNM,QYM�^0bR]cXc_WbgdrJeKWM�bHT�KNQYQhXcM Qhbg_6kWKNQSPR_a`YM
M ]¯O¯M�QYXcbekNb)kWM,bgVNdhM QhÖÉPRT�X �bg_�PÉJeK �Ó9PR_[PÉ]cXcæ PRkNb	â n PR_NkWM ]\P�ó��A÷����c�N�R�g�a�Rã�� t O[PRQYM�_a`SM ^�M _a`YMR�[M��HXZdh`SM
O¯beTÒP	QhM ]cPRT X �bg_ÅM _a`YQYMU]\P�ÖRPÉQYX\PÉT X �bR_�kNMU]cP0M��e`YM _NdhX �bg_.kNM�] �PRQYM P	dYKNO�M QIÞ[T XcPR]ÏkNM#]\P n bgQhQYXZM _a`SMUkNM
| PRæ b ¥ ]cP0M�ÖRbg]cKWT X �bR_ÅkNM ]¾Û[K¹�hb0`SKNQhVNKN]cM�_a`Sb	T�M QYT PR_Nb�PR]¾��bg_NkWb	M _ÅM�] n PR_NPR]7kWM�ÚAKNT PÉ` �PR_Êâ�ÖgM P
ÔÝXcjW�Wðaã×�NM��HT�M OW`Yb�JLKNXZæ �PUkNKNQYPR_a`SM�beT�`YKNVNQYM © _Nb"ÖeXcM�^)VNQhM,kNMUß¦o2o�oW� D dh`YM�O�M QhXcbekNb)T�bgQYQhM dYO�bg_NkWM�P
KN_�M�ÖRM _a`Sb�XZ_L`YM _Ndhb	kNM)M�_W��QYXcPR^�XcM _a`YbÅâ²PRjgK[P6T �PR]cXZk[P0dYPR]cXZM _NkWbLã���JLKNM)T bRXc_NT�XckNM�T bg_Å]cP0dhM jgKN_Wk[P
^0Xf`wPRk¨kNM ]{O¯M�QYXcbekNb¡kWMÅQYM�`SQSPÉT T X �bg_·kNM�] | PRæ b F � â�T K[PÉ_NkNbÊKN_�QYM�^0bR]cXc_WbÃdhM�dYM ONPRQ �bLã ¥ T bR_
M ]EO�M QYXZbHkWbÆT�bg^�ON]cM�`Sb.kNM�T QhM T XZ^0XZM _a`SbÆkNM�] | PRæ�b } � åEM dh`YM�M�ÖgM�_L`Yb¡kNM�M _W��QhX\PR^�XcM�_a`Sb�O�bHkNQ �Ó\P
PÉ`SQhXcVNKWXcQYdhM�P�KN_ÆÛ[K¹�hb�ONQYbR��KW_NkNb�dYPR]cXZM _a`SM*kNM�T bR^0O�M _NdYPRT X �bg_9�zXc^�ONKN]ZdSPRkNb�O�bgQ�]\PRd�PRjRK[PRd�kNM ]
n PRQYXZV¯M�JLKNM�M�_L`YQSPR_ÑO�bgQUM _NT�Xc^0PÑâ²Xc_WkNM O�M _NkWXcM _a`YM ^�M _a`SM�kNM�]\PÅdhM O[PÉQSPRT�X �bg_Âã×� D dh`SM�Û[K��hbÃkNM
QYM�`SbgQh_Nb�M drT ]cPRQSPR^�M _a`YM!ÖHXZdYXZVN]cM!O�bgQ�kNM�V[P��hb�kNME]cbRdrðg�g�,^ kNM>OWQYbR��KN_WkNXck[PÉk�â²ÔÝXcjW�Wßw�Lã×�aT bg_*KN_NP
Xc_a`SM�_NdYXfÞ[TÒPÉT X �bR_�Ü[PÉT X\PUM�]¾��bR_NkNbN� D _�T bR_L`YQSPRdI`SM�T bg_�M dI`SM�Xc_a`SM�_NdYb0M�ÖgM�_a`Sb6kWM�M�_W��QYXcPR^0XZM _a`SbW�NM ]
jgQSPÉ_ÅM�ÖRM _a`Sb�kNM#QYM _Wb�ÖÉPRT�X �bg_�JLKNM)beT KNQhQYX �b0M _�PÉVNQYXZ] © ^0P ¥ b�kNMU�É�g�g�Åâ ÖgM�Q�ÔÝXcjW�ÂðaãiT�bgQYQhM dYO�bg_NkWM
P�KW_�ÛNK¹�hb0OWQYbR��KN_WkNb0kWM�M�_a`SQSPÉk[P�O�bgQ>kNM�V[P��hb�kNM�]cbgdEðg�RíU^ kNM�ONQhbR��KN_NkNXZk[PRkÌâ»ÔÝXZjN�/ßn�Lã��N^ �PRd
Xc_a`SM�_NdYb�Ü[PRT�X\P�M ]N��bg_WkNbN�LJLKNM�ONPRQYM�T M{dhM QrXc_WkNM O�M _NkWXcM _a`YM�kNMi]\PÉdÏÛ[KNT�`YK[PRT�Xcbg_NM�d¤kWM�]cP n bRQYQYXZM _a`SM
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D ]iPR_ �PR]cXZdYXcdUM�dYO�M T�`SQSPÉ]ikWM ]EÛ[K¹�hbÆkNM�`YM ^�O¯M�QSPÉ`YKNQSP É 6 ² 6 T M�QYTÒPÉ_NbÊPR]!��bg_WkNbÃ^#KNM dI`SQSPÆM ]
^6P ¥ bgQ#ONXZT bÅM�_Ê]\PRd���QYM�T KNM�_NT XcPRd)T bRQYQYM�dYO�bg_NkNXZM _a`SM�d*P�]\PÉd#^0PRQYM PRd#O�M QhbN�ÏT bR^0bÅdhM	^�M _NT�Xcbg_ �b
PR_a`SM�QYXcbRQY^�M _a`SMÉ��dYKÆT bg_a`SQhXcVNKWT X �bR_ÃPÉ]ÏXc_a`SM�QYT PR^)VNXZb6`SKNQhVNKN]ZM _a`Sb�kNM*TÒPÉ]cbgQ,M�d�kNM dhONQYM�T X\PÉVN]cM�â�`SPR]
ONXcT�bÌM�d6^)K ¥ PR_Wjgbgdh`YbLã�� D _ª]cPRd*��QYM T�KNM _WT X\PÉd6dYKWV © ^0PRQYM PR]cM�d*M ]iM dYO�M T�`SQhbÊ^)KNM dI`SQYPÃKN_ªOWXcT b
^6P ¥ bgQ�PÉ]cQYM�kNM kWbgQ�kNMÃ]Zbgd��RíÇk �Ó\PRd��,bR`YQYbgd�]cXZjgM QYPR^�M _a`SM�^�M _NbRQYM d�M _��g� © ß"�g�Êk �Ó\PÉd � ¥ bR`YQYbgd
^0M�_NbgQhM d�P �KN_�PR]cQhM kNM�kNbgQEkNM�]cbgd�ß"�Uk �ÓcPRd�â»ÔÝXZjN�Gogã�� | bRdikWbgd�OWQYXc^�M Qhbgd>ONXZT bgdEdYbR_�T�bg_NjgQhKNM _a`SM�d
T bg_Ì^0b"ÖeXc^�XcM�_L`Ybgd�PÉ`YQYXcVWKNXcVN]ZM d�P m _NkNPRd C bgO�bgjgQ �P¹Þ[TÒPRd�kNM p bgdhdYV ¥ â CEp � Ü d �ÏO�bgQ�dYKNd)dhXcjg]cPRd
M _ÊXZ_Njg] �M�dwã×�ÝT bR^0b�]cbgd�QYM�O¯bgQI`wPRkWbgd#O�bgQ  PR^�Xc]Z`Ybg_¨âIß¦o�og�aã�årPÉkNM ^ �PRd �7]\P�jgQSPR_ÌXc_a`SM�_NdYXfÞ[TÒPRT�X �bg_
M _�]cP0dYM�QYXZM#^ �PRd{ONQhbR��KN_NkNP6bgVNdhM QhÖÉPRkNP	M _�M ]7M dhO¯M�T�`SQhb�M d,KW_[P6TÒPÉQSPRT�`SM Q �ÓcdI`SXcT P6kNM�]\PRd CEp � Ü d �
F Xc^�Xc]cPRQY^�M _a`YMR� l M�_Njg]ZM Q{ó���÷�� �>âè�R�g�-�LãÝÜ[PR_�^0bRdh`SQYPRkNb�JLKNMi]\P�T bgQhQYXZM _a`SMEONQhbR��KN_Nk[P�kNM>��QYbR_L`YM QYP
bHT�T XZkNM _a`wPÉ]iM�_ªM ] t `Y] �PR_a`SXZT b F KNQ�dYM�QYbg^�O�M�M�_ªQYM�^0bR]cXc_WbgdUONQYbÉ��KN_NkNbgd��!JLKNXcæ �PÌPÉ`YQSPRONPRkNbgd�PR]
��bg_NkNbW�NPR]¯dYKNQ!kWM,]cbgd!ð î F � | P�ÖÉPRQhX\PR_WæÒP#T�bg_NT M�_a`SQSPÉk[PUM _�M ]¯O¯M�QYXZbHkNb#kNM)ß"�#k �Ó\PRd!O�bekNQ �ÓcP�M dI`wPRQ
kNM*PR]ZjgKN_[P�^6PR_WM QSP6PRdYbeT XcPRk[P6T�bg_�^0M PR_NkNQhbgd{ÖRM Qh`YXcT PR]c^�M _a`SM#T bgÜNM�QYM�_L`YM d�kNM)]cP n bgQhQYXcM�_a`SM)kNM
ÚAKNTÒP¹` �PR_9�RT bg^�b,beT KNQhQYM!M�_U]\P n bRQYQYXZM _a`SMokNM ] � bg]f��b{M�_ n PRV¯b  PÉ`h`SM QYPRdEâñjRbgÜN_Nd ¥ � PÉ`Y`Yd �Nß¦oRðg�Wå
F PÒÖeXckNjgMÉ�e�R�g���aã�� D _a`Ybg_NT M�dr]\P,ÔÝXZjN��o,dYKNjRXcM QhM!JLKNM>M ]eÛ[K¹�hb�kNM>M�_a`SQSPÉk[P,kNM ]NPRjgK[P{kWM!QYM�_Nb"ÖRPÉT X �bR_
kNM ] � bg]f��b>M dh` �Pi^�bekNKN]\PÉk[PoONQhXc_NT�XcO[PR]Z^0M�_a`SMÏO�bgQ�^�b�ÖeXZ^0XZM _a`Sbgd/PÉ`SQYPRO[PRkWbgdzPR]R��bg_NkWbibEQhM ^�bg]cXZ_Nbgd
��bgQY^0PRkNbRd7M�_)]\PETÒPRONP{kNM¤��bR_NkNbN� | PRd CEp � Ü dÝ`SXZM _NM�_#]cbR_NjgXZ`YKNkNM�d7kNM¤bg_Nk[PikNM{ß"àR� © �RàR���L^��RKN_NP
ÖgM�]cbeT XckNPRk#kNMojgQYKNO�b{kWM!PR]ZQYM kWM kNbgQzkNMço��L^@k[P ¥ ��� â  PR^�Xc]f`Sbg_9�Lß¦o�og�aã�� ¥ M dh` �PR_)T PRQSPRT�`SM�QYXcæ PRk[PRd
O¯bRQ,Xc_a`SM�_NdYXfÞ[TÒPÉT X �bR_ÅÜ[PRT�X\P	M ]z��bg_NkNb�T�bg_�KN_[P�M�dYTÒPÉ]\PRd{ÖRM QI`SXcT PR]cM�d,kNM*PÉ`YQSPRONPR^0XZM _a`Sb0kNM*�g�g�6P
íg�g�)^%â m M ¥�¥ | M�MR�Â�R�R�a�gã�� | bRd!QYM�^0bg]ZXc_NbRd¤bgVWdYM QIÖÉPRkNbgd>M�_�]cP#T bRQYQYXZM _a`SM{]cXc^ �ÓZ`YQYbR��M>beT T�XckNM�_a`wPR]
ONQYbÉ��KN_Nk[P�â l M _Njg]ZM Q.ó��*÷����c���R�g���LãU`SXZM _NM�_·kNX �PR^�M�`YQYbgd�kNM.ç ß��R�P�L^��EM dYO�M dhbgQ�kNM.ç ß"�g�g�
^���OWQYbR��KN_WkNXck[PÉkÊkNM�dYKNd*T�M _a`SQhbgdUkNM�ç?�Hß"�R�Å^��ÏÖRM ]cbeT XZk[PRkNM�d)^ �P¹�HXc^0PRd#kNM�ç?àÉ�ÅT ^6êÉd � ¥
ÖgM�]cbeT XckNPRk�kNM)`SQYPRdY]cPRT X �bg_ÅkNM0ç]��T ^6êÉd � | PRd CEp � Ü d�dYbR_ÆOWQYbgV[PÉVN]cM�^0M�_L`YM)]\PÉd,QYM�dYO�bg_NdSPÉVN]cM�d
kNM�]\P�^0bekNKN]cPRT X �bg_6kNM�]/Û[K¹�hbUkWM{ÖgM�_L`YXc]cPRT X �bg_9� D ]�PRjRK[P)^ �PÉd!kNM _WdSPUJLKNM�M _a`SQYPUT M QhTÒPUkNM�]/��bg_NkNb
Û[K ¥ M�Ü[PRT�X\P�KN_[P�QhM jgX �bg_Çk �M VNXZ]c^�M _a`SM�M�dh`SQYPÉ`SXfÞ[TÒPÉk[P�kNbg_NkNM�M ]!��bR_NkNb.V[P��YPÆPRVNQhKNOW`wPÉ^0M�_L`YM�P



�aí
ç íaàR�R�	^���]Zb�JeKWM0QhM dYKW]Z`wP�M�_ÃM�dh`SXZQSPR^�XcM�_a`Sb�kNMUÖ �bgQh`YXcT�M d�JLKNM�Xc_NkNKWT MUKN_ÆjgXcQhb�T XZT ] �bR_NXcT�b�kNM ]
Û[K¹�hb�M _a`YQSPR_a`SMÉ� n K[PR_NkWb�M�]�PRjgKNP	dSPR]ZMUkNM ] � bg]f��bN�/]cP	M dh`YQSPÉ`YXZÞ[T PRT X �bg_.PR^)VWXcM _a`YMUM _.M ] � bg]f��bN�
PRKN_NJLKNMUM�d,k �M�VNXc]A�/`SM�_NkNM�Q �Ó\P6P6QYM�dh`SQhXc_NjRXcQi]\P���KWM _a`SMUkNM�Û[KNXckWb	dSPR]ZXcM�_L`YM)P6OWQYbR��KN_WkNXck[PÉkNM d,O�bgQ
M _NT�Xc^0P6kNM�]ÝKN^)VWQSPR]»�¯kNM#^6PR_WM QSP0JeKWMUdYM)M�dYO�M QSP�^)KWTwÜNb�^0M�_NbgQ�T bg^�ONQYM�dYX �bg_ÅkNM)]Zbgd�Ö �bgQI`SXZT M d
â F `YKNQYjRM dUó��!÷����c�Â�É�g���Lã×�
�.����Ý  Ì�%�Y�¾���,�N�s�7�,�z�

| bgd�QYM�dYKN]f`wPRkNbRd�bgVNdYM�QhÖÉPRT�Xcbg_[PÉ]cM d/kNM dhT QYXf`Sbgd¾M�_�M�dh`SPEdhM T�T X �bR_�^#KNM dI`SQSPÉ_�JLKNM�]Zbgd/ÖÉPR]cbRQYM d/^ �P¹�HXZ^0bgd
kNM{bÒ� �ÓcjRM _Nb�M _	M�] � bg]f��b�kWM ���M×�WXZT b)dhM{M�_NT KNM�_a`SQSPÉ_�M _6]cPRdAONQYbR��KW_NkNXckNPRkNM dA^0P ¥ bgQYM�d �H_Nb#Ü[PÉT X\P
]\PEdYKNO�M QIÞ[T XZMR�gkWM V[P��hb�kNMoKW_[P�T PRO[P�kWM¤bgQhXcjgM�_#PÉ_L` �PRQh`YXcT�b�JLKNM¤M dÝO�bgVNQhM¤M�_)bÒ� �ÓcjgM�_NbN� D ]ePRjRK[P�M�_
M ] � bR]Z��b�ONQYbÉ��KN_NkNb�kNM V�M{dhM QoQhM _Nb"ÖÉPRk[P#P�KN_[P�`wPRdYP�^)K ¥ M�Þ[T XZM _a`SM�O[PRQYP�dYKWdh`SM�_a`wPRQ!M�]¯^ �P¹�HXc^�b
kNM�bÒ� �ÓZjgM _WbÃT�M QYT PÆkWM ]!��bg_NkWbN�¡Ú¤P.JLKNM�M ] Õ ^)VNQYPR]!kNM�ÔÝ]ZbgQYXZk[P�M dI` �PÆO¯bgQUM�_NT XZ^6PÅkWM ]E_NXZÖRM ]
kNM ]7^ �ÓZ_NXc^�b*kNM)bÒ� �ÓcjgM�_NbN��M ] �KN_NXcT�b6T PR^0XZ_Nb6ONPRQSP6JLKNM#bHT�KNQYQYP6M dI`wP6QhM _Nb"ÖÉPRT X �bg_Åb6ÖRM _a`SXZ]\PRT�X �bg_
kNM ] � bg]f��b6kNM ���M��HXcT�b�ONQYbÉ��KN_NkNb�M�d�P0`SQYP"Ö �M�d�kWM ] Õ ^)VNQYPR]ÝkNM�ÚAKNTÒPÉ` �PR_9� D ]7`YQSPR_NdhO¯bRQh`SM#_NM�`Yb
T M�QYTÒP�kNM ]���bg_WkNbÅâ�O¯bRQikWM V[P��hb0kNM�]\P*XcdhbR`SM�QY^0P)kNM¸�Wì �2� î n ãE^�M kWXckNb*dYbRVNQYM�M ]¾KN^)VWQSPR]Aâ»çØ�Hì ía�
F ÖWã�dYKWjgXcM�QYM6KW_Ì`SXZM ^�O¯b�kNM6QhM dhXckNM�_NT XcP�O[PRQYP�]\PÉd#PRjRK[PRd#OWQYbR��KN_Wk[PRd#kWM ] � bg]f��b�kWM�PR]cQhM kNM�kNbgQ
kNM��gàR�UPÂï_NbRd �WKW_�`YXcM ^�O�b)M��e`SQhM ^0PRk[PR^�M _a`YM�T bgQI`SbN�NT�bg_NjgQhKNM _a`YM�T�bg_�KN_[P)`wPRdYPUkNM�QYM�_Nb"ÖRPÉT X �bR_
ÖeXcjgbgQhbgdSPH�

v bgQ	kWM V[P��hbÊkWM ] Õ ^)VNQYPR]�kWM�ÔÝ]cbRQYXckNPW�oM�] � bg]Z��bÆkNM ���M×�HXcT bÊ^#KNM dI`SQSP¡kWbgd6T PRO[PRd���kNM
��bg_NkNb#P�XZ_L`YM QI�²PRT M�d¤kNM�Þ[_NXZk[PRdoO�bgQrXcdhbR`SM�QY^0PRd �LkNMi`SQYPR_NdYO�bgQI`SMi_NM�`Yb#_LKN]cbW� | P�TÒPÉO[P�XZ_L`YM Qh^0M�kNX\P
âå�Nìîí2o î n ¶ò²îå��Wì ðgà î n ãojaPR_[P)T PR]cbRQ>O¯bgQo]cbgd!Û[K��hbgdE^0M�kNXcb ¥ `SKNQhVNKN]cM�_a`Sb0PU`YQSPÒÖ �M dEkNM�] n PR_[PR]
kNM�ÚAKNTÒPÉ` �PR_�âèç-íg�g�g� �,á ã�� | P�^0P ¥ bgQ*O[PRQI`SM�kNM�M dI`wPÆjaPR_[PR_WT X\P�kNM�T PR]cbgQ�â»ç:�Éðg�g� ��á ã
dYM�M×�WO�bgQI`wP�P�]Zbgd#_NXfÖgM�]cM d#dYKNO�M QhXcbgQhM d)^�M kNXcPR_a`SM0KN_[PÅkNXf��KNdYX �bg_Ã`YKNQYVNKW]cM _a`SPÅ_NM jaP¹`SXZÖÉPW� ¥ KN_NP
O¯bRQYT X �bg_ª^�M _NbRQ.âèç �R�g� �,á ã0dYMÅ`YQSPR_WdhÞ[M�QYM.PÌ]cPÌTÒPRONP¡Xc_W��M�QYXcbRQÅâ�² å �Nì í�o î n ã0^�M kNXcPR_a`SM
KN_[P�kNXZ��KWdYX �bR_.`YKNQYVWKN]cM�_L`SP�O¯bgdhXZ`YXZÖÉP ¥ dYM�M��HO�bgQh`SP�PÉd �Ó�Ü[PRT�X\P�M ] n PÉQYXcV�MUO�bgQ�]cbgd,ÛNK¹�hbgd�^0M�kNXcb
¥ `SKNQhVNKN]cM�_a`SbN� | PRd0kNbgd�TÒPRO[PÉd��hKN_a`wPÉd �>M ] � bg]Z��b.ONQhbR��KN_NkNbÃO¯bRQ0kNM�V[P��hb¡kWM�]Zbgdö�RàR�Æ^ kNM



�2�
ONQYbÉ��KN_NkNXZk[PRk9�NjgPR_[PR_�kNM ]�bRQYkNM�_�kNM��Hì�o��Ìß"�Ré �,á M�_�ÖeXcQI`SKNk�kNM�]\P)T�XcQhT KN]cPRT X �bg_�^0M�kNX\PH�

| P6`YQSPR_Wdh��M QhM _NT�X\P0`YKNQYVWKN]cM�_L`SP	kNM)T PR]cbgQikNMU_NXfÖgM�]cM d�^ �PÉd{ONQhbR��KN_NkNbRd,kNM ] � bg]f��b0ÜNPRT XcP6M ]
n PRQYXZV¯MÃâ»ç �g� ��á ãUbHT�KNQYQhM�OWQYXc_WT XcONPR]c^�M _a`SM6T bg^�bÃM�ÖgM�_L`Ybgd	kNM�QYM�_Nb"ÖÉPRT X �bg_¨JLKNM�kNKNQYPR_§kNM
KN_NbgdAT KNPR_a`Sbgd¤k �Ó\PRdAP�PR]cQhM kNM�kNbgQrkNMi^0M�d ¥ ^�M kNXZbN�akNKNQYPR_a`SM�]cbgdrT KNPR]cM�doPRjRK[P�^ �PRd���Q �ÓcP ¥ kNM _NdYP
¥ QYXZTÒPUM _�bÒ� �ÓcjgM�_Nb�ONQYb"ÖgM�_NXcM�_a`SM�kNM�_NXZÖRM ]cM�d>^ �PÉd>ONQYbR��KW_NkNbgd�â²O�bgQ>kNM�V[P��hb�kNM�]cbgdi�É�g�g�)^6ãokNM ]
n PRQYXZV¯M,ÛNK ¥ M�dYbRVNQYM�M ] Õ ^)VNQYPR]/kWM�ÚAKWTÒPÉ` �PR_�kNM _a`SQhb*kNM�KN_[PUTÒPRONP*] �Óc^�XZ`YMikWM���bR_NkNbUkNM À â»�R�g�
^	ãÏkNMijgQhbgdYbgQ�� ¥ dYM{M�dYO�M QYP#PRd �Ó�JLKNM �M dI`wP�dhM�kWM dY]ZXcT�M�O�bgQr]\P�O�M _NkNXZM _a`SM�_NbgQI`SMEkNM ]�KN^)VWQSPR][T�bg^0b
KN_[P6T�bgQYQhXcM�_L`YM�kWM#jgQYP"ÖRM k[PÉk9� D ]¾bgQhXcjgM�_�kNM�]cbgdEM�ÖRM _a`SbRd�kNM#QhM _Nb"ÖÉPRT X �bg_�O�M Qh^6PÉ_NM T�M�XZ_NT XZM Qh`YbN�
O¯M�QYbÆONKNM�kNM�M�dh`SPRQ�PRdYbeT XcPRkNb.T bg_ m _Nk[PRd C bgO¯bRjgQ �PÉÞNTÒPRd*kNM p bgdYdhV ¥ �!]\PÉdUT K[PR]ZM d*ONKNM�kNM _¨dYM�Q
Xc_NkWKNT XZk[PRd	O�bgQ	bg_WkNKN]\PÉ^0XZM _a`Sbªâ²ONQhM dYM�_NT XcPÊkNM�^0M PR_NkNQhbgdwã�kNM�]\PRd6T bgQhQYXcM�_a`SM d�^�M kWX\PRd0M _�M ]
n PR_[PR]�kWM�ÚAKWTÒPÉ` �PR_ ¥ M ]�O[PRdhb0kWM�QhM ^�bg]cXZ_NbgdoPU`YQSPÒÖ �M dikNM �M dh`YMR�

t ]cjRKN_Nbgd�`SM�^6PÉd�JLKNM�^�M QYM�T M�_Ì^0P ¥ bgQ�Xc_aÖRM dh`YXcjaPÉT X �bR_Ædhbg_Ì]cP�M�ÖÉPR]cKNPRT X �bg_�kNM ]�Û[K��hb�`YKNQ ©
VNKN]ZM _a`Sb�kNM�TÒPR]ZbgQ,ÖgM�Qh`SXZTÒPR]rM�_Ã]Zbgd�_NXZÖRM ]cM�d�Xc_a`SM�QY^�M kNXZbgd�kNM ] � bg]Z��b�kWM ���M×�HXcT b ¥ dYKÃQYM�]\PRT�X �bg_
T bg_Ê]cP�PÉT�`SXfÖeXck[PRkÆ`SKNQhVNKN]ZM _a`wP�kWM	]cbgd�_NXfÖgM ]ZM d�dYKNO�M QhXcbgQhM d ��]cP�ONQhbgO[PRjgPRT X �bg_ÌkNM CEp � Ü d)M�_ÊM ]
Xc_a`SM�QYXZbgQ7kWM ] � bg]f��bN��]\Pi_[PÉ`SKWQSPR]ZM æÒPikNMo]cPRd¾Û[KNT�`YK[PRT�Xcbg_NM�dÏkNMAÖgM ]ZbHT�Xck[PÉk#M _UM�] n PÉ_[PR]ekNMAÚAKNT PÉ` �PÉ_
ONQYbÉ��KN_NkNbN� ¥ ]\P0kWXc_ �PR^�XcT PUkNM ]zÛ[K¹�hb6kWM)QYM�_Nb"ÖRPÉT X �bR_�kNM�]ÝKN^)VWQSPR]¾Ü[PRT�X\P�]\PRd�ON]\PR_WXcT XZM diPRVNXZdSPR]ZM d
kNM ] � bR]Z��bN� D _ÊM�]odhXcjgKNXZM _a`SM0TÒPRO �ÓZ`SKW]cb�dhM6`SQYPÉ`wPÉQ �P�M�]oONQhXc^�M Q�`SM ^0P�ON]cPR_a`SM PRkNbN��P�O[PRQh`YXcQ�kNM ]
PR_ �PR]ZXcdhXcd!kNM�bgVWdYM QIÖÉPRT XZbg_NM dEkNXZQYM�T�`wPÉdiM�_�M�] � bR]Z��b)T�M _a`SQYPR]è�
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sEx ß px_àÓuwv��
�.�.����� �I�o�W�[�E�G�Y�#�¾�]��7�
l M*PRT KWM QYkWb�T�bg_.]cbgd�QhM dYKW]Z`wPÉkNbgd�bgVNdhM QIÖRPÉT XcbR_[PR]cM�d�kNMU]\P	dhM T�T X �bR_ÌPR_a`YM QYXZbgQ ¥ QhM O�bgQh`SPRkNbgd�O�bgQ
p XfÖÉPRd�ó���÷�����â»�R�g�aàRã��rO¯bRQUkNM V[P"�hbÆkWM ] Õ ^#VNQSPR]okNM�ÔÝ]cbgQhXck[PH�ÏM ] � bg]Z��b�kNM ���M��HXZT bÆ^)KNM dI`SQYP
kNbgd!T PRO[PRd>kWM{`SQYPR_NdYO�bgQI`SM,_NM�`Sb)_LKN]ZbN� | P#TÒPÉO[P)Xc_a`SM�QY^�M kNXcP	â�M _a`SQhM�]\PRd¤ONQYbR��KW_NkNXckNPRkNM dokNMÏ�R�g�
^ ¥ ß"íaàÉ�Æ^6ã#jaPR_[P.TÒPÉ]cbgQUO�bgQ*M ]>Û[K¹�hbÆ^�M kNXZbÃP�`SQYPÒÖ �M�d0kWM ] n PR_[PR]EkNM	ÚAKNT PÉ` �PÉ_ âèç=íg�g�g�
��á ã×��kNM ]oT K[PR]¤KN_[PÅO�M JLKNMLï_NPÅO¯bgQhT X �bg_�âèç%�R�g� �,á ã�dYM	`YQSPR_WdhÞ[M�QYM�PÅ]\P�TÒPRO[PÅXZ_W��M QhXcbgQ6â²O�bgQ
kNM VNP��hb	kNM�]cbgd�ß"ígàR��^ kWM#ONQhbR��KN_NkNXZk[PRkÂã!O�bgQE^0M�kNXcb�kNM�KN_�ÛNK¹�hb0`YKNQYVNKW]cM _a`Yb6kNXZQYXcjRXckNbUÜ[PÉT X\P
PRV[P��hb ¥ dYM�M��HO�bgQh`SP0Ü[PRT�X\P*M ] n PRQhXcV�M�O�bgQE]cbRdEÛNK¹�hbgdi^0M�kNXcb ¥ `SKNQhVNKN]ZM _a`SbN� D ]zQhM ^0PR_NM�_L`YM#kNM
TÒPR]ZbgQ�âèç5�Rðg�g� �,á ãE_Nb0ONKNM�kNM#^0PRdEJLKNM#M×�WO�bgQI`wPRQhdYM#ÜNPRT XcP�]ZbgdE_NXZÖRM ]cM�d�dhKNO�M QYXZbgQYM�d{^�M kNXcPR_a`SM
KN_¨ÛNK¹�hbÆ`YKNQYVWKN]cM�_L`YbÃM�_¨T�bg_a`SQYPÃkNM�]\P�kNXf��KNdYX �bg_Ç^0bR]cM T�KN]\PÉQ � D ]>bgVe�hM�`SXZÖRbÃkWM�M�dh`SM�TÒPÉO �ÓZ`YKN]cb
M di^0bRdh`SQYPRQ!M�ÖHXZkNM _WT X\PÉdikWM�]cPUM��HXcdI`SM _WT X\PUkNM�`SPR]9Û[K¹�hbU`SKWQYVNKN]ZM _a`Sb�kNM�TÒPÉ]cbgQ>Ü[PÉT X\PUPÉQYQYXZV[PW�NO�bgQ
^0M�kNXcb{kNM>bgVNdhM QhÖÉPRT�Xcbg_WM d�kNXZQYM T�`wPRd�� D dh`YM>Û[K¹�hb,`SKWQYVNKN]ZM _a`Sb�M�dh` �P�PÉdYbeT X\PÉkNbN�RkWMEPR]cjgKW_[P{^0PR_NM QYPW�
P0]cP0PRT�`SXfÖHXZk[PRk�kNM�]cbgdEQYM�^0bR]cXc_Wbgd>ONQYM�dYM�_L`YM d�M�_�]cbRd�_NXfÖgM�]cM didYKWO¯M�QYXcbRQYM diJLKNM#dhM#dhM O[PRQYPR_ÅkNM�]\P
n bgQYQhXcM�_L`YM�kNM | PÉæ bN�

| bRdoONQhbHT�M dYbRd!T bg^�b�]cbgdAkNM{XZ_NM dI`wPRVWXc]cXZk[PRk*kNM�]\PRdAT bgQhQYXZM _a`SM�do^�M kNXcPRd ¥ kWM{]cbRd¤QhM ^�bg]cXZ_Nbgd
ONKNM�kNM _ÑkNM ^0PR_NkNPRQU]\P�M�_NM Qhj �Ó\PÅO�bR`YM _NT�X\PR]¤kNXcdhO¯bg_WXcVN]ZM6kNM�]!TÒPR^�O�b�^0M�kNXcbÅkWM�kNM _NdhXck[PÉk9�¤O�bgQ
^0M�kNXcb�kNMEKN_*Û[K¹�hb�kNMEÛ[bR`SPRVNXZ]cXckNPRkUP�]cb�]\PÉQYjgb�b�P,`SQYP"Ö �M�d¤kNME]cPRd�XcdhbgONXcT�_[PRd�� | P�M�ÖÉPR]cK[PÉT X �bR_UkNX ©
QYM�T�`wP�kNM{]ZbgdAÛNK¹�hbgdokWM�Û[bR`SPRVNXZ]cXckNPRkUM d!KW_[P�`SPRQYM P�kNXf� �ÓcT XZ][M _	beT M PR_NbgjRQSPÉ� �ÓcPW� ¥ P#JLKNM�dYM,QhM JLKNXZM QYM
T bg_WbHT�M Q)]cPRd�T�bgQYQhXcM�_L`YM d#ÖRM QI`SXcT PR]cM�d ��]cPRd�T�K[PR]ZM d)dhbg_¡jgM�_NM QYPR]c^�M _a`SM0O¯M�JLKNMLï_[PRd��rP�^�M _LKNkNb�kNM
KN_Nbgd�T�K[PR_a`Sbgd�^�Xc] �Óc^�M�`YQYbgdEO�bgQ�dYM�jgKN_NkNbW�zkWMU^6PR_WM QSP	JLKNM*]cPRd,^�M kNXZT XcbR_NM d,kWXcQYM�T�`SPRd�_NbgQh^6PR] ©
^0M�_a`SM>_Nb�dYbRVNQYM�O[PRdSPÉ_�M�]N^0PRQYjgM�_UkNM>M QhQYbgQ�� F XZ_UM ^)V[PÉQYjgbN�gPR]cjgKW_NbgdÏM�dh`SKWkNXcbgd�bRVNdYM�QhÖÉPRT XZbg_[PR]ZM d
T bg^�b�M ][kWM F TwÜNbR`h` ¥ jRbgÜN_Nd�âsß¦ogð+�gãzM _*]\P n bgQhQYXZM _a`SM>kNM F bR^6PR]ZX\PiÜ[PR_*^0bRdh`SQYPRkNb�JLKNME]\P,^�M kWX ©
T X �bg_�kWM�]cPRdET bgQhQYXZM _a`SM�diÖRM Qh`YXcT PR]cM�d�P*O[PRQI`SXZQ>kNM t{l�n!v d�ONKWM kNM�dYM�Q�O�bR`SM�_NT XcPR]c^�M _a`YM �KH`SXc]/O[PRQSP
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dYMÃM _W��beTÒPÇ^6PÉd�VWXcM _�M _�ONQYbeT M�dYbgd�kNM.��QYM T�KNM _WT X\PÑ^0M�_NbgQ�PRdhbHT�X\PRkNbRd�T�bg_�]cPÇPRT�`YXZÖeXck[PÉk kNM
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ÔÝXcjW�/ß�ã×�
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^6PÉQ#O[PRQYP�M ] � bg]f��b�kWM ���M��HXcT�b�kNKNQYPR_a`SM	M�]!O¯M�QYXZbHkNb�kNM	^0P ¥ b�kNM��É�g�gíÅP�PRjRbgdh`YbÅkNM��R�R���N�



�að
C PRVN]cP GYGYG x�é`¡ ³ ¶<´�ª¦£O�¤£  �¤©�¨Ì�Í©�ª¦©�¨¢¯°´<�¤£�±+��¡¢¯°£�é`ß�ÃR�Æ£\¶<£�ª¦±+¯°£O�¤´8�¤£ § ���¤£ §�¶�±<¨¢¯+Ç

|¾p ß |¾p �
v bRdYXcT�X �bg_ �gà î �aàHìfß�à 6 q og� î íg�Hì �g� 6 �

v QYbR��KN_WkNXck[PÉk íR�g�W�î�*^ ß��g�R�W��o)^
C XcO�bUkNM t,l�n!v p�l,G � bgQK�LÜNbgQhdYM | bg_Nj p PÉ_NjgM Qiê��R�W�îðæ�  æ

� bHkNb*kNM�bgO�M QYPRT X �bg_ } PR_Nk[P*PR_NTwÜNP
qÆ�KN^�M QhbUkNM�dYM�QYXcM ígàgàHß í��Làg�

v M�QYXcbekNb*kNM�bgVNdhM QIÖRPÉT X �bR_ �É�g�gíaêR�gàgêHßgß�êR�g�Hx��LàHxî�g� © �R�R���LêR�gðgêg�2�gêg�eßgxZß"àHx �R�
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v QhM T�XcdYX �bg_�`SM�^0O�M QYPÉ`SKNQYP ¿��Wì�� î n
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M ]cPRV¯bRQ �b>]\P>T�]cXc^0PÉ`Ybg]cbgj �Ó\PW�×dYMAM _WT KNM�_L`YQSPR_�T bg_WT M _a`YQSPRkNbRd7ONQhXc_NT�XcO[PÉ]c^�M _a`SMÏM�_�M�]a_NbgQI`SMrkNM ] � bg]f��bN�
¥ M _�]\P!O[PÉQh`SMrT�M _a`SQYPR]¯â²M _�]\P>T�M QYT PR_ �ÓcPEkWM ]ePR_NT�]\P��hMÒã/M ]L_ �KN^�M QYb>kWMAM�dh`SPRT XZbg_NM dzM d¾^)KWTwÜNb{^�M _NbRQ å
O¯bRQAM�dh`YbN�L]\P,T ]ZXc^0PÉ`SbR]cbgj �ÓcPiM�dr^0M�_NbgdrT bg_HÞÂPRVN]ZMiM�_0M�dh`SP �KN]f`SXc^0P�QhM jgX �bg_9� q b�bgVNdh`SPR_a`SMÉ�HM�][O¯M�QhÞ[]
T ]ZXc^0PÉ`Sbg] �bgjgXZT b!M�dÝT bR_NjgQYKWM _a`SM!T�bg_)]Zbgd7kWbgdÝ]cPR_NT M�dÝÜNXZkNQYbRjgQ �PÉÞNT bgdz^0M�_NT XZbg_[PRkWbgdÝPÉ_L`YM QhXcbgQh^0M�_L`YMR�

""É¬��9¬�� +�«�°�ºg³eÀ ´[È¡±�³e¯®"°Ã¶z³�Ä�°�À*¶z´W®Ò°¯À

| PRd)ÖÉPRQYXcPRT XZbg_NM d�kNM�ONQhbR��KN_NkNXZk[PRkÇQYM�jgXcdI`SQYPRk[PRd)O�bgQ)]Zbgd t{l�n!v dUO�M Qh^0Xf`SXZM QYbR_¡]\P�T�bgQYQhM T�T X �bR_
kNMU]cbRd,QYM�jgXcdI`SQYbRd,kNM)ÖgM�]cbeT XZk[PRk�ÖRM Qh`YXcT PR]Eâ²^�M kWXck[P �KN_WXcTÒPÉ^0M�_L`YM)M _.]Zbgd t{l�n!v dSã,^0M�kNX\PR_a`YM#]\P
dYKN^0P,kNM>]cP{QSPRæ �bg_*kNM>TÒPÉ^)VNXcb�`SM ^�O�bgQSPR]ekNM>]ZbgdÏkNM�dYON]cPRæÒPR^�XcM�_a`SbgdÝÖRM QI`SXcT PR]cM�dÏkNM�]NXc_NdI`SQhKN^0M�_a`SbN�
PRKN_NJLKNM>M�dh`SP{��KNM QYP�PR]cQhM kNM�kNbgQÝkWM>kNbgd �bgQhkNM _WM d�kNM!^0PRjg_WXZ`SKWk#^�M _NbgQÝJeKWM!]\P�ÖRM ]ZbHT�Xck[PRk�ÖgM QI`SXZTÒPR]
kNM ]aÛ[K��hbN�ÉkWMA^0PR_NM�QSPEJLKNM¤M�dh`SPiT�bgQYQhM T T�X �bg_�_NbiTÒPR^#VNX\P>]cbRd�QYM dhKN]Z`SPRkNbgd¾kNMA^0PR_NM QYP>dYXcjR_NXZÞ[T PÉ`SXfÖÉPW�

| bRdiO�M QIÞ[]cM�dEÜNXckNQhbgjgQ �PÉÞ[T bRd!kNM�`SM�^0O�M QYPÉ`SKNQYPUO¯M�QY^�XZ`SXZM Qhbg_	T bRQYQYbRV¯bgQYPRQ!]Zbgd>k[PÉ`YbgdEXc_NXZT X\PÉ]
¥ Þ[_[PR]rkNM0]\PRd�dhM QYXZM d�kNM*`SM ^�O�M QSP¹`SKNQYP�kNM�]¤PÉ_NT ]cP��hMR�7PRd �ÓrT�bg^0b�P��hKNdI`wPRQ�]\P�TÒPÉ]cXcVWQSPRT�X �bg_�kNM�]\P
dYM�QYXcM�T bg^�ON]ZM�`wP�^0M�kNX\PÉ_L`YM�KW_[P#Xc_a`YM QYO�bg]cPRT X �bg_0]ZXc_NM PR]è� v bRQobR`YQYb#]cPRkNbN�eO[PRQYP�T�bgQYQhM jgXZQ¤]Zbgd¤kNPÉ`Sbgd



àR�

kNM)`SM�^0O�M QYPÉ`SKWQSP6O�bgQ,]cPRd�ÖÉPRQhX\PRT�Xcbg_NM�d{kNMUOWQYbR��KN_WkNXck[PÉk�kNM)TÒPÉk[P�Xc_NdI`SQYKW^0M�_L`YbN�/dhMUKW`SXZ]cXZæ �b6KW_
M dhJeKWM ^0P0dYXZ^0OW]cMR�HM _�M ]�JLKNM�]\P)`YM ^�O¯M�QSPÉ`YKNQSPUT bRQYQYM�jgXckNP)M d

²�z�°óuó%Ã¹²R�uJÁÒ]Ì �² Ô âsß�àgã

T bg_ �²·Ã»²Tó a �eâ ñ ó a ��ãÿÍ¬²��sâ ñ ��ã Ô âsß"�aã

kNbg_NkWM�²+�uJÁÒ7M d�]\Pi`SM ^�O�M QSP¹`SKNQYP�`Sbg^0PRk[P�kNXcQhM T�`SPR^�M _a`SM>kNM�]WXZ_Ndh`YQYKN^�M _a`SbW�a^0XZM _a`SQYPRdÝJLKNM�²Ró a � ¥²��¾dhbg_�]\PRd¤`SM ^�O�M QSP¹`SKNQYPRd!Xc_a`YM QYO�bg]cPRk[PRd¤M _�]\P)ONQhbR��KN_NkWXck[PRk�kWM,QYM���M QYM�_NT XcP ñ ó a �0â²ONQhbR��KN_NkWXck[PRk
_Nbg^�Xc_[PÉ]ekWM ]NXZ_Ndh`YQYKN^�M _a`Sbaã ¥ M _U]\PÉdÝONQhbR��KN_NkNXZk[PRkNM�dÏXc_Wdh`wPÉ_L` �PR_NM PRd ñ �zâ `Sbg^0PRk[PRd7kNXcQhM T�`wPR^�M _a`SM
kNM ]¤Xc_NdI`SQhKN^0M�_a`SbLã×��P�O[PRQI`SXZQ�kNM�]¤O�M QIÞ[]¤ÖRM QI`SXcT PR]A^0M�kNXcb�T ]cXZ^6P¹`Sbg] �bgjgXcT�bN� D _a`Sbg_WT M d��rdYM	bgVH`SK ©
ÖeXcM Qhbg_UPRd �ÓH]ZbgdzQYM jRXcdh`YQYbgd7kNM¤`YM ^�O¯M�QSPÉ`YKNQSPi_NbgQh^6PR]ZXcæ PRkNbgdzP{]cPRd7OWQYbR��KN_WkNXck[PÉkNM d7_Nbg^�Xc_[PR]ZM d�� | PRd
kNXZ��M�QYM�_NT XcPRd�M�_a`SQYM�]\PÉd�dhM QYXZM dibgQYXZjgXc_NPR]cM�d ¥ ]\PRdET bRQYQYM�jgXckNPRdEdYbg_�O¯M�JeKWMeï_[PRd)â»ÔÝXZjN�9ß°�gã×� t kWM ^ �PRd �
dYMUQhMÒPR]ZXcæ �b0KN_[P	T�bg^0ONPRQSPRT�X �bg_�M _a`SQhMUM ]Ý^ �M�`YbHkWb	kNMUT bRQYQYM�T T�X �bg_.PRJLK �ÓÝONQYbgOWKNM dI`Sb ¥ M�]Ý^ �M�`YbHkNb´YPRkNXcPRV �PÉ`YXcT�b>µ{ONQhbgONKNM�dh`Yb�O�bgQ F ÜNM XZ_eVNPRKN^8ó��7÷����Eâè�É�g�g�aã×�g_Nb�M��HXZdh`SM�_*kNXZ��M�QYM _WT X\PÉdÏXc^�O¯bRQh`wPÉ_L`YM d
M _a`SQhM�]cPRd>dYM�QYXZM dET bgQhQYM�jgXck[PÉd>O¯bgQEPÉ^)V¯bRd>^ �M�`SbekNbgd �

| P6`YM ^�O¯M�QSPÉ`YKNQSP	M�_.]cbgd�dYM XZd�_NXZÖRM ]ZM d,kNMU^�M kWXcT X �bg_ÅM�d,ÖgM QI`SXZTÒPR]Z^0M�_L`YM)T bRÜNM QhM _a`SMÉ�¾ÖÉPRQ �Ó\P
M dhM _NT�X\PR]Z^0M�_L`YM¤kWM¤^0PR_NM�QSP>]cXZ_NMÒPR]aT�bg_�]\PEONQYbR��KW_NkNXckNPRk	â²ÔÝXcjW�gß°�gã×�¹kWM¤^0PR_NM�QSPEJeKWMoM dzQSPÉæ bg_[PÉVN]cM
Xc_a`SM�QYO�bg]\PÉQÝ]\Pi`SM ^�O�M QSP¹`SKNQYP,M _*]cbgd7_NXZÖRM ]ZM d�Xc_a`YM QY^�M kWXcbgd��gk �ÓcjgPRdYM!kWM _a`SQhb�kWM ]NkNbR^0XZ_NXcb�kNM ] |¾p �H�
¥ PRd �ÓHT bg_a`wPÉQÏPRÜ �ÓLT�bg_)dYM�QYXZM dÏkNMA`Sbek[PRd7]\PRd¾ÖÉPRQYXcPRVN]cM�d¾M _UTÒPÉk[P{T M�]ck[PikNMoOWQYbR��KN_WkNXck[PÉk9� v PRQSP{M�dh`SP
Xc_a`SM�QYO�bg]\PÉT X �bR_�dYM*KW`SXZ]cXZæ �b	M�]A^ �M�`YbHkWb�ONQYbgOWKNM dI`Sb�O�bgQ�jRbgÜW_Nd�ó���÷����Åâsß¦o2oaàRã���M ]�T�K[PR]Ï`Ybg^6P�M�_
T KNM�_a`wP#]cP�M�dh`SQYPÉ`SXfÞ[TÒPÉT X �bR_�ÖRM Qh`YXcT PR]Â^0M�kNX\P�M _6]\P�]cbeTÒPR]ZXck[PRk#kNbg_NkNM�dYM�QYMÒPÉ]cXcæ P�]\P�Xc_a`SM�QYO�bg]\PÉT X �bR_9�
l MoPÉT KNM�QYkNb,T�bg_#M�dh`YMo^ �M�`SbekNbN�¹O[PRQYP�T PRk[Pi`YXcM�^0O�bN��]\P>`SM�^0O�M QYPÉ`SKNQYP�XZ_L`YM QhO¯bg]cPRk[P>M _#M ]�� © �M dYXZ^0b
_NXZÖRM ]{â ñ � ã��ÝM�]rT K[PR]rdhM6M _WT KNM�_L`YQSPÅM�_L`YQYM0kNbgd�_NXZÖRM ]cM�d	â ñ � � ñ ä ã�kNbg_WkNM6M×�WXZdh`YM _¡^�M kNXZT XZbg_NM d�kNM
`SM�^0O�M QYPÉ`SKNQYP�â²b*T bgXZ_NT XZkNM�T bR_�PR]ZjgKN_NbUkWM�M�dh`SbRdikWbgdE_NXZÖRM ]cM�dwã×�[M dh` �P�kNPRk[PUT bg^�b

²#â ñ � ã�Ã ä�� Þ ��� ��� ² � Ì Ç õ��õ�� ð ²
ð�ñ k ñ
� Ô âsß°�gã
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T bg_

� � Ã@ßPÍ�� ñ ��Í ñ � �ñ ä Í ñ � Ô âsß"ðaã

kNbg_NkWM ð ²:÷ ð�ñ M d�]cP0kNM�QYXfÖRPÉk[P6kNM�]ÝO�M QhÞN]Ý^�M kNXZb6T ]ZXc^0PÉ`SbR] �bgjgXZT bUkNM�`SM ^�O�M QSP¹`SKNQYPW� D _a`Sbg_NT�M d��
KN_[P)ÖgM�æ�QYMÒPÉ]cXcæ PRk[P#]cP#Xc_a`YM QYO�bg]cPRT X �bg_9�eM dEO¯bRdYXcVW]cM{M�ÖÉPR]cK[PÉQ!]cbgdoONQYbekNKNT�`Sbgd>T�b�ÖÉPRQhX\PR_a`YM d>M _a`YQYM�]\P
ÖgM�]cbeT XckNPRk ¥ ]cP,`SM ^�O�M QSP¹`SKNQYP ¥ M�_a`SQYMi]\PÉdAT�bg^�O¯bg_WM _a`SM�d¤kNMi]\P,ÖRM ]cbeT XZk[PRk�M _0M dYMikNbg^�Xc_WXcbN�gO�bgQ
]cb*JLKNM�M ]¾PR_ �PR]cXZdYXcdoONQYM�dYM _a`SPRkNb6dhM�M _W��beTÒPUM _�]\PRdoONQYbR��KW_NkNXckNPRkNM dEM�_L`YQYMe�R�g�U^ ¥ ß"�R�g�)^��

| PÉd7dhM QYXZM d¾kNMAk[PÉ`Ybgd¾ÜNbgQSPÉQYXcbRd9��KNM Qhbg_�ÞN]Z`SQYPRk[PRd�T�bg_�KN_�Þ[]f`SQhbiONPRdSP © V[P��YPRd¾kNM | PR_NT�æ bgdzT bR_
KN_�O�M QhXcbekNbUkNM�T bgQI`SM�kNM��aðUÜNbgQYPRd ¥ O¯bgdI`SM�QYXcbRQY^�M _a`SM�kNXZM æ ^0PRk[PÉdEP*ÖÉPR]ZbgQYM�d>TÒPRk[P�dYM�XcdEÜNbgQYPRd �
D dh`SM*Þ[]f`SQSPÉkNb�dYM�QYMÒPÉ]cXcæ �b�O¯bRQYJLKNMR�zT bR^0b�dYM�kNXZdYT KH`SXcQ �P�M _Æ]\P�dYXZjgKNXcM�_a`SMUdYM�T T�X �bg_9�z]cbRd�QYM jRXcdh`YQYbgd
kNM�ÖRM ]cbeT XZk[PRk§ÖRM QI`SXcT PR]{^�bgdI`SQSPÉQYbg_¨T bg_a`wPÉ^0XZ_[PRT X �bg_§O�bgQ0KN_[P¡dYMLï_[PR]ikNXcKNQh_[P¡PÉ`YQYXZVNKNXcVW]cM�PÌ]\P
^0XZjgQSPÉT X �bR_�ÖgM�Qh`YXcTÒPÉ]ÏkNM ]�æ�bHbRON]\PR_WT�`SbR_9��Ú¤P	JLKNM*dhM)`SM _ �Ó\P	]\P	XZ_NT M�Qh`YXckNKN^#VNQYM)dhbgVNQhM�T�K �PR_a`wP�kNM
]\PÅÖÉPRQYXcPRVNXZ]cXckNPRkÌ^�bgdh`YQSPRkNP.M�_¨M�dh`Ybgd0QhM jgXZdh`YQYbgd*dYM�kNM�V �Ó\P�QYM PR]c^�M _a`YM�PÆ]cP.dhMLï_[PR]!� �ÓZdYXZTÒPÅkNM�]\P
ÖgM�]cbeT XckNPRkUÖgM QI`SXZTÒPR][kNM�]NÛ[K¹�hbN�LdhMikWM T XZkNX �b�M�]cXc^�Xc_NPRQ7]cP,V[PR_NkNP�kNM>��QhM T KWM _NT�X\PRdAT bgQhQYM�dYO�bg_NkNXZM _a`SM�d
P¡O¯M�QYXZbHkNbRd¾å �Ìk �Ó\PRd�� D dI`wPÊV[PR_Wk[P¡T bg_a`YQYXcVWKNXcQ �Ó\PÌPÉ]cQYM�kNM kWbgQ6kNM�KW_ ß�àN� PRkNXcT�Xcbg_NPR]iP¡]cbgd
ONQYbR^0M�kNXcbgd�kNM�]�Û[K¹�hb�kNM0T PR]cbRQ�^�bgdI`SQSPÉkNbgd�M _Ã]\P F M T�T X �bg_ GhGYG �îíW�ZßR�7O�M Qhb�M�d�kNXf� �ÓcT�Xc]ÝM�dh`SPRVN]cM�T M�Q
T K �PÉ_L`Yb¡kNM�M dh`YMÅO�bgQYT�M _a`wP��hM�M d0kNM VNXZkNbÃÖRM Qhk[PRkNM�QSPR^�M _a`SM.PÆ]\P.T bg^�O�bg_NM _a`YM�ÖgM�Qh`YXcTÒPÉ]ikWM�]\P
ÖgM�]cbeT XckNPRk9�

""É¬��9¬�� ��´[Ä²±»¶¾´[¶ª¶¾³�Ä�°�À�¶¾´W®"°�À

| bgd t,l�n!v d�QYM PR]cXZæÒPR_ÅT�K[PÉ`YQYb�ONQYKWM V[PRd�kWM�T PR]cXZk[PRk�P	]Zbgd,k[P¹`Sbgd�kNM)ÖRM ]ZbHT�Xck[PRk/�9]\PRd{T K[PR]ZM d�dhM
V[PRdYPR_·M _·]cPÃT bR^0O[PÉQSPRT�X �bg_¨kNMÅ]cbRd0XZ_NkNXcT PRkNbgQhM d0kNMÅTÒPÉ]cXckNPRk§kNM�]cbgd�QYM�jgXcdI`SQYbRd.â²T�bgQYQhM ]\PÉT X �bR_9�
Xc_a`SM�_NdYXZk[PRk¡kWM ]oM�T bN�ÏÖRM ]ZbHT�Xck[PRkÃkNM	M�QYQYbRQ � ¥ O�bgQYT�M _a`wP��hM�kWM6k[PÉ`Ybgd)VNKWM _NbgdSã�T bR_¡]cbgd�ÖÉPR]cbgQhM d
^ �ÓZ_NXc^�bgd�O�M QY^�XZ`YXckNbRd �ÏkNM�Þ[_NXZkNbgd)XZ_L`YM Qh_[PR^�M _a`SM	M�_Ç]\P�ONQhbgjgQYPR^6PÉT X �bR_ÌkNM�]oXc_Wdh`SQhKN^�M _a`SbN� F M
M��HT ]ZK ¥ M�_�]cbgdAQYM�jgXcdI`SQhbgd¤O�bgQAkNM VNP��hb)kNM{����T�bg_a`SM�bgd!kNM�T bgQhQYM ]cPRT X �bg_9�eàR��T bg_a`YM bgd!kWM�XZ_L`YM _NdhXck[PÉk
kNM ]EM�T bN� ¥ �RàN�:kNM�k[PÉ`Ybgd*VNKNM _Wbgd �EPRd �Ó>T bg^�bÃPRJLKNM ]Z]cbgdUJLKNM�dYKNO�M QYPR_§]ZbÌ�É�g�g�.^0^&d ��� kNM
ÖgM�]cbeT XckNPRk¨M�QYQhbgQ � v KNM kNM�_ªT bR_NdYKN]f`wPRQhdYM�]cbRd�kWM�`wPÉ]c]cM�dUdYbgVWQYM�]\PRd*ONQhKNM V[PÉd0kNM�TÒPÉ]cXckNPRkÊkNM�]cbgd



àRí

k[PÉ`Ybgd ¥ ]Zbgd�ÖÉPR]cbgQhM dz^ �ÓZ_NXc^�bgd¯O¯M�QY^�XZ`SXZkNbgd�M�_ p�l,G âIß¦o�ogðaã ¥ ]\P>kNM�^ �PRdzkNbeT KN^�M _a`SPRT X �bg_�` �M T�_NXcT P
kNXcdhO¯bR_NXcVN]ZM,M _�M ]�dhXZ`YXcbUkNM G _a`SM�QY_NM�`{kNM C M ]ZM k ¥ _NM p�l,G éÒ�

| bRd�XZ_NkNXZTÒPRkNbRQYM dUkWM�T PR]cXZk[PRk¡kWM�]ZbgdUQYM�jgXcdI`SQhbgd*PRJLK �ÓEPR_[PÉ]cXcæ PRkNbgd#M dh`YKWÖeXcM�QYbg_Ñ^)K ¥ O�bgQ
M _NT�Xc^0P�kWM6]cbRd�ÖÉPR]ZbgQYM�d�^ �Óc_WXc^�bgd�PR_a`SM�d#^�M _NT�Xcbg_NPRkNbgd0â»Ô7XcjN��ß"ðgã�� l M�ÜNM TwÜWbN�ÏM ]rO�bgQYT�M _a`wP"�hM
kNM*V¯bR_Nk[PRk.kNMU]cP6ÖgM ]ZbHT�Xck[PÉkÑâ��! ��Lã×��ù��²óM�)M ]ÏO�bgQYT�M _a`wP"�hM�kWM�]cPRd,M�dh`SXZ^6PÉT XcbR_NM d,kWM*ÖRM ]ZbHT�Xck[PRk
bgVW`YM _NXZk[PRd�P�O[PRQI`SXcQ�kNM0KN_[P�dYbg]ZKNT X �bg_ÃVNPRdSPRkNP�M _Ã]cbgd�T K[P¹`SQYb�Ü[PRT�M d ��M�d#dhbgQYONQhM _NkWM _a`SM�^0M�_L`YM
PR]Z`Yb�M _ÑPR^)V�bgd)XZ_Ndh`YQYKN^�M _a`Ybgd �AT bg_"�! ��d� og�N��� t kNM�^ �PÉd ��`wPR_a`YbÆ]cPÅXc_a`SM�_NdYXZk[PRkÊkNM�]>M T�b
T bg^�b�]\P�T bgQhQYM�]\PRT�X �bg_.M dI` �PR_ÆO�bgQ�M _NT�Xc^0P�kWM6ðg��M _ |¾p ß ¥ O�bgQ�M _NT�Xc^0P�kWM�oaà�M _ |¾p �e� q b
bgVNdI`wPR_a`SMÉ�¾dYbg]cPR^0M�_a`SM)]cPRd,T M�]ck[PÉd���P	]cP�íWß�â²kWM*ígígí	^ P��aí	^�kNMUONQhbR��KN_NkNXZk[PRkÂãiM _ |zp ß ¥
kNM#]cPRdiT M ]Zk[PRdµ�6P0]cP��að�â²kNM0ßgßw�að�^�P��Rígð�^8kWM#ONQhbR��KN_NkNXZk[PRkÂã>M _ |¾p �H�[��KNM Qhbg_ÅKW`YXc]ZXcæÒPÉkNbgd
O[PRQYP�M dI`SXZ^6PRQ�M ]rÛ[K¹�hb�ÖgM�Qh`SXZTÒPR]r`SKWQYVNKN]ZM _a`Sb�kNM6T PR]cbRQ ¥ ]cbRd�M�dh��KNM�QYæ�bgdUkNM p M ¥ _NbR]ckNd�� ¥ P�JeKWM
]\PRd{T M ]Zk[PRd�M×�WT�]cKNXZk[PRd�^�bgdh`YQSPRQhbg_Åk[P¹`Sbgd�XZQYQYM PR]cM�d,b	ÖgM�]cbeT XZk[PRkNM�d,ÖgM QI`SXZTÒPR]ZM d�O�bHT�b�T bgÜNM�QYM�_L`YM d��
D _¡]cbgd�k[PÉ`Ybgd�T�M QhTÒPR_NbRdUP�]\P�dYKWO¯M�QhÞ[T�XcMR��M�dh`SPRd#XZ_NT bgÜWM QYM�_NT XcPRd#dhbg_¡kNM�VNXckNPRd#O�bgdYXZVN]cM�^0M�_a`SM0P
KN_[P.T bg_a`SPR^0XZ_[PRT�X �bg_ÇO�bgQU]\P�QYM�Û[M��HX �bg_§M�_¨]cP.dhKNO�M QhÞNT XcM�kNM�]cbgdU] �bgVNKN]Zbgd*PRT �KWdh`SXZT bgdU]cPÉ`SM�QSPR]ZM d
â F TwÜWbR`Y` �9ß¦ogðg�Hå F TwÜNbÉ`Y` ¥ jRbgÜN_Nd���ß¦ogð+�Hå ¥ F ^0Xf`SÜ9��ß¦ogð2ogã�� D _�]cbgd¤k[PÉ`Ybgd>T M�QYTÒPÉ_NbgdEP)]\P�TÒPRV�M æ P
kNM#]ZbgdiXc_NdI`SQYKW^0M�_L`Ybgd �¯]\PRdiXc_WT bgÜNM�QYM�_NT XcPRd�OWKNM kNM�_�dYM�Q,kNM VWXck[PRd{P0KN_»´hTÒPR^�O[PR_WM b6QhM dhXckNK[PÉ]7kNM
]cbgdE`SQYPR_NdhkNKNT�`YbgQYM�dBµÆâ²ÔÝ]\PRjRj ¥ F ^�XZ`SÜ/�zßwogð2oaã×�¯P0KN_ÅdYM�dYjgb�M�_ÅM ]¾Þ[]f`SQYb0kNM#]cP0dhMeï_[PR]zQYM�dYKN]f`wPR_a`SM
kNM ]/M���M T�`Sb l bgONOW]cM Q�â n ÜNM�QYM d	�LXc_Êó��o÷����c�¯ß¦ogð2ogã��Wb*XZ_NT ]ZKNdYbUPU]cP#Xc_a`SM�Qh��M�QYM _WT X\P)O�bgQ!]cP)ONQYM�dYM�_NT XcP
kNM ]�T PRVN]ZM�kWM ]¾PR_NT�]\P��hMÉ�

m `YQSP	O�bgdYXZVN]cM�]cXZ^0Xf`wPRT�X �bg_�M _.]cPRd,^�M kNXZT XcbR_NM d�kNMU]cbgd t,l�n!v d�ONKNM�kNMUdYM�Q�]\P	beT KNQhQYM _WT X\P
kNM6XZ_NT ]ZXc_[PÉT XcbR_NM d�T bR_NdYXZkNM QYPRVN]cM�d�kWM ]oXZ_Ndh`YQYKN^�M _a`YbN� ¥ P�JLKNM �M�dh`wPÉd#ONKNM�kNM _ÊT PR^)VNXcPRQ�]\P�M��WPRT ©
`SXf`SKNk·`wPÉ_L`Yb¨kWMÆ]cP¡VNQ �K¹�hKW]\P¡T bR^0bÇkNM�]�dYM _WdYbgQ�kNM.Xc_NT�]cXZ_[PRT X �bg_9�>ONQhbHkWKNT X �M _NkNbRdYMÃPRd �Ó,M�QYQhbgQYM�d
JLKNM6ONKWM kNM�_ÊdYM dhjaPRQ�]cbgd�QhM jgXZdh`SQhbgd�kNM0ÖRM ]cbeT XZk[PRk9� C M�]cM k ¥ _WM pil,G QYM�T bg^�XcM�_Nk[PÃâ²M�_¡]\P�kNbeT K ©
^0M�_a`wPRT�X �bg_*` �M�T _NXZTÒP�kWXcdYO�bg_NXZVN]cMoM _6dhK	dYXf`SXZb�kNM G _a`YM QY_WM�` ã ãÏKN_NP�Xc_WT ]cXZ_[PRT�X �bg_U^ �P¹�HXc^0P,kNMg¿*ß�à î
O[PRQYP0^0PR_a`SM _WM Qi]\P*M��WPRT�`YXZ`YKNkÅkNM�]\P*VNQ �K¹�hKN]cP ¥ kWM ]¾dYM�_NdYbgQ{kNM�XZ_NT ]ZXc_[PÉT X �bR_�M�dYO�M T�XZÞ[T PRk[P6M�_�]\P#<ìgìgìZí ú�ü&ó�÷tñzç�ú�$&ù5ö<÷kçañ<í õ
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àR�
C PÉVN]\P GhGYG � t ��bgQh`YKN_[PRkNPR^0M�_a`SMR�¯]\PRd�Xc_NT�]cXZ_[PRT XZbg_NM�dikWM |¾p ß ¥ |¾p �*_LKN_NTÒP�M×�WT�M kNXZM Qhbg_�]cbgd,à î å
kNM�ÜNM�TwÜNbN�N]cP#Xc_NT�]cXZ_[PRT X �bg_*��KNM,jgM�_NM QYPR]c^�M _a`SM�O¯M�JLKNMLï_[PW�WT bg_�^�M kNXcP ¥ kNM dIÖHXcPRT X �bg_	M�dh` �PÉ_Nk[PRQ>kNM
ßgìÞ�l¿ª�HìZß î M�_ |¾p ß ¥ ßgì �P¿ª�Wìî� î M _ |¾p �e�

v bgQ!bÉ`SQYb#]\PRkNbW�HdhM,bgVNdhM QhÖ �b*bR`YQSP#dhMeï_[PR]�_Nb)� �ÓcdhXcT P�M _�]ZbgdokNPÉ`SbgdokNM,]\P�ÖgM�]cbeT XckNPRk6ÖgM�Qh`YXcTÒPÉ]è�
TÒPRKWdSPRk[PEONQhbgV[PRVN]ZM ^�M _a`SMÝO¯bgQ�]cPo]cXZVNQYMÝ^0XZjgQSPRT�X �bg_iÖgM�Qh`SXZTÒPR]RkNM ]gæ�bHbRON]\PR_WT�`SbR_9� D dI`SMr^�b�ÖeXZ^0XZM _a`Sb
`SXZM _NM�KN_[P�^6PRjR_NXZ`YKNk�kNM�KW_Nbgd{T�K[PR_a`SbRd{T M�_a` �Óc^�M�`YQYbgdEO�bgQidYM jRKN_NkNb ¥ beT KWQYQYM�ONQhXc_NT�XcO[PR]Z^0M�_a`SM
M _ÃO¯M�QYXcbekNbgd�kNXZKNQY_Wbgd �zT bg^�b�dYM6ÜNP�QhM O�bgQh`SPRkNb�M _¡kNXfÖgM�QYdYbRd�M�dh`SKWkNXcbgd�M _Ì]cbgd�JLKNM�dYM	PÉONQYM�T X\P
T bg_a`SPR^0XZ_[PRT�X �bg_*kNMi]\PRd�T�bgQYQhXcM�_L`YM dAÖgM QI`SXZTÒPR]ZM drO¯bRQAM�dh`SP�dYMLï_[PR][VNXZbg] �bgjRXcTÒP*âSóM� ü3�c� F TwÜNbR`h` ¥ jRbRÜN_Nd �
ß¦ogð+�Rã#bN�rO¯bgQUM�]>T bg_a`YQSPRQhXcbN�rM _Ç]ZbgdUT K[PÉ]cM d*]Zbgd t,l�n!v dU��KNM�QYbg_ÑKNdSPÉkNbgd*M��HXZ` �bgdSPÉ^0M�_L`YM�O[PRQSP
^0M�kNXcQr]cP�PÉVNKN_Nk[PÉ_NT XcP ¥ ]\P�^�XcjgQYPRT X �bg_)ÖgM�Qh`SXZTÒPR]ÂkNM�]Âæ bebgON]\PÉ_NT�`Ybg_ÅâSóM� ü3�c�eÔÝ]\PRjRj ¥ F ^0Xf`SÜ9�[ß¦oRð2oWå
C PÉQY]cXZ_Nj�ó��o÷����c�9ß¦o2ogðHåÖÚ/ÜLKÇó��o÷����c�Â�R�g�R�aã��

D ]W]\PRkNb{Xcæ JLKNXZM QhkNb,kNM>]cP,ÔÝXcjW�eßwo,^)KNM dI`SQYP,]\PRdÏdhM QhXcM dÝkNM!`SXZM ^�O¯b�kNM>]\P�ÖRM ]ZbHT�Xck[PRk�ÖgM QI`SXZTÒPR]Ñ M _ |¾p ß ¥ |¾p �HåNM�]�]\PRkNbUkWM QYM�TwÜNb�^)KNM dI`SQYP�]cP#ÖgM ]ZbHT�Xck[PÉk�kNM�M QYQhbgQ'&g�[]\P)T�K[PR]9M�dEKN_[P*dSPR]ZXck[P
M dI` �PR_NkNPRQ,kNM�]cbgd t,l�n!v d �/O¯M�QYb6]ZbgdEÖRPÉ]cbgQhM d{QhM jgXZdh`YQSPRkNbRd�kNM�V¯M�_�dYM�Q,kNXZÖeXZkNXckNbRdiO�bgQiKN_Å�²PRT�`SbgQ
kNM?�AT�bgd)( â²kNbg_WkNM*(îÃ �R� î M�d�M�] �PR_NjgKN]Zb¨kWMÃXZ_NT ]ZXc_[PRT�X �bg_·kWMÃ]Zbgd�Ü[PRT M�d�kNM�] t,l�n!v T bR_
QYM�dYO�M T�`Yb�P	]cP6ÖgM�Qh`SXZTÒPR]\ãiO[PÉQSP�dYM�Q�T bg^�O[PRQYPRVN]cM�d,T bR_ Ñ@¥ PRd �ÓÏT bgXZ_NT XZkNXcQiT bR_Æ]cP	kNM�ÞN_NXcT�X �bg_�kNM
]\PRd�T�bg^0O�bg_NM�_a`SM d�kNM*]\P	ÖRM ]cbeT XZk[PRk.ÖgM�QYk[PRkWM QSPÌâ�ÖÉPR_  PRQhM _�ó��,÷����c�rß¦o2o-�NåzÖÉPR_  PÉQYM _/�Ï�R�R�g�Wå
� M�^0^�QYXZTwÜ ¥ ÖÉPR_  PRQhM _9�/�R�g�g�Hå�ÖÉPR_  PRQhM _Çó��E÷����c�¯�R�g�aàgã×� D dh`SP0ÖgM�]cbeT XckNPRk�kWM#M QhQYbgQ+&#M�d{]\P
kNXZ��M�QYM�_NT XcP*M�_�ÖgM ]ZbHT�Xck[PÉk�PU]ZbU]\PRQhjgbUkNM ]/Ü[PRæ�M _a`SQhM�]cbgd>O[PÉQYM dEkNM�Ü[PÉT M d�� ¥ M dEXZ_NkNXcT PÉ`SXfÖÉP#kNM�]\P
Xc_NÜWbg^0bRjgM _NM�Xck[PÉk#kNM�]eÛ[K��hb�P�`SQYPÒÖ �M�dÏkNM!]cP�dhM O[PRQYPRT X �bg_)kNM¤]cbgd7Ü[PRT�M dEâ�b{KN_[P{�²PÉ]c]\P>kNMoKN_Nb,b,^ �PRd
Ü[PRT�M dwã×�[kNM,^0PR_NM�QSP#JLKNM �M dI`wP)ONKWM kNM�dhM Q>KNdYPRk[P)O[PRQYP#ÖgM�QYXZÞNTÒPRQ!M�]/_NXfÖgM�]9kNM,dhXcjg_NXfÞ[TÒPÉ_NT XcP�kNM Ñ
T bg_�QhM dYO�M T�`Sb�PR]¯QYKNXZkNb)Xc_Wdh`SQhKN^�M _a`wPR]Ïâ�ÖÉPR_  PRQYM�_Êó��¤÷����c�N�R�g�aàgã×� D _�]\PRd¤dYM QhXcM�d>JeKWM�PRO[PRQhM T M�_
M _Ç]\P�Ô7XcjN�Aß¦oW� Ñ M�d*^6P ¥ bRQ)JLKNM,&g� ¥ PRkNM�^ �PRd#^)KNM dI`SQYP.VNPRdh`SPR_a`SM�T bRÜNM QhM _NT�X\PÅÖgM�Qh`SXZTÒPR]»åokNM
ÜNM TwÜWbN�>M ]iT beM�Þ[T�XcM�_L`YM�kNM�T bRQYQYM�]\PRT�X �bg_®Ø�M _a`YQYM�]cPRd�dYM QhXcM�d0kNM�KN_[PÆT M ]Zk[P ¥ ]cPRd*dYM�QYXcM�d6kNM�]\P
T M�]ck[P6dhXcjgKWXcM _a`YM	â�QYM TwÜNPRæÒPR_WkNb�]cbgd�k[PÉ`Ybgd{T�bg_a`wPR^�Xc_[PÉkNbgdi^0M�_NT XZbg_[PRkNbRd�ONQhM�ÖeX\PÉ^0M�_L`YM"ãEM d�PR]f`wP
¥ dYXZjg_NXfÞ[TÒPÉ`YXZÖÉPWx��Hì ð+�f¿ª�Hì �aà)M�_ |¾p ß ¥ �Wì ðg�f¿ª�Wì �gàUM�_ |¾p �H�



à2�
q bibgVNdh`SPR_a`SMÉ�É]cP!^6PRjR_NXZ`YKNk�kNM Ñ âèç<í>^�^�d¤���Yã/M dzPR]cQhM kNM�kNbgQ�kNMrKN_�bgQhkNM _�kNMr^0PRjg_NXf`SKNk

^6P ¥ bgQEJeKWM#]\PUJLKNM�ONQYbR_Nbgdh`YXcT PR_�` �ÓcONXZTÒPR^�M _a`YM�]cbgdE^�bHkNM�]cbgd!`YM �bgQhXcT�bgdEkNM�^�b"ÖeXc^�XcM _a`Yb)ÖgM QI`SXZTÒPR]
kNM6^�M dhbHM�dYT PR]\PÃâwóM� ü3�c� F ÜNM PRQY^0PR_�ó��,÷����c�¤ßwo2o2oWå y X �KNkNM�æ ¥ l QhXZ`YdYTwÜNM�]è�7�R�g�gígã��7PRKN_NJLKNM v PR]Z].-PRd
F PR_Næ ¥ y X �KNkNM�æ�âè�É�g�aàgã�QYM O�bgQI`wPR_¡M�_ÇKN_NbÅkNM�dhKNd)^0PRO[PRd�KN_¡ÖÉPR]cbRQ#^ �P¹�HXc^�b¡â»çªÍ{�HìÌ��^�^
d ��� ãÏkNM�][bgQYkNM�_0kWMi^0PRjg_WXZ`SKWkUkNME]\PRd�^�M kNXZT XZbg_NM drPÉJeK �ÓÂPR_[PR]ZXcæÒPÉk[PRd � | bgd�ÖÉPR]cbgQhM d�kNM Ñ dhbg_9�LdYXZ_
M ^)VNPRQYjgbW�W^�M _NbgQhM d!JLKNM�PÉJeK �M ]c]ZbgdobRVNdYM�QhÖÉPRkNbgdoO¯bgQ¤ÖRPÉ_  PRQhM _¡ó��A÷����iâè�R�g�R�aã¤P#]Zbgd,ß¦oR�g� © ���a�g�
^'kNM{ONQhbR��KN_NkWXck[PRk6M _	]cP n KNM�_NTÒP)kWM t QhjgM ]ZX\P�kNKNQYPR_a`SM,M�]¯O[PÉdYb)kNM�QYM�^0bg]ZXc_NbRdAkWM{^�M dYbeM dhTÒPR]cPW�
T K ¥ bgd�ÖÉPR]cbgQhM d{PR]cT PR_NæÒPÉ_�Ü[PRdh`SP	]cbgd�Í{íg�	^�^ñd������ D dh`YM �KW]Z`SXZ^0b�M d�PÉO[PRQYM�_a`SM ^�M _a`YMUM ] �KN_WXcT b
`SQYPRV[P��hb�JeKWM	QYM�O¯bgQI`wP�^0M�kNXcT�Xcbg_NM�d�kWXcQYM�T�`SPRd�kWM0ÖgM�]cbeT XZk[PRkÃÖRM QI`SXcT PR]AkNM _a`SQhbÅkNM0QYM ^�bg]ZXc_Nbgd�kNM
^0M�dYbeM dhTÒPR]cPW�

�<�PRd	XZ^0O�bgQh`SPR_a`SM�P �KN_9�o]cbgd*ÖÉPR]cbgQhM d0kNM Ñ dYbg_§dYKWÞ[T�XcM�_L`YM ^�M _a`SM�O�M JLKNMLï_Nbgd6ONPRQSPÌT PRM Q
kNM _a`YQYb	kNM�]cbgdi] �ÓZ^0Xf`SM�d>kNM#]cP�ONQhM T�XcdYX �bg_�kWM ]zXc_NdI`SQYKW^0M�_L`Yb�â»ç à�^�^ d ��� �ÂÖgM�Q C PRVN]\P GYGhG ã�� F Xc_
M ^)VNPRQYjgbW�Ý]\P�T bRÜNM QhM _NT�X\P�ÖRM Qh`YXcT PR]rkNM6]cPRd�dhM QhXcM d�kNM Ñ QhM���KNM�QYæÒP�]\P�T bg_WÞ[PR_NæÒP�M _¡]cP�V�bg_Nk[PÉk
kNM�]cbRd#k[PÉ`Ybgd � t kWXcT XZbg_[PR]Z^0M�_a`SMR�z`SQYPRdUXc_NdhO¯M�T T�Xcbg_[PÉQ#]cbRdUPRQYTwÜWXZÖgbRdUkNM	k[PÉ`YbgdUT QhKNkNbgd��r]cbgd�Xc_ ©
jgM _WXcM Qhbgd#kWM C M�]cM�k ¥ _NM p�l,G Ü[PR_¡XZ_NkNXcT PRkNb�JeKWM	]cbgd�Xc_NdI`SQhKN^0M�_a`Sbgd#PRJLK �ÓoKW`YXc]ZXcæÒPÉkNbgd�O[PRQhM T M�_
Ü[PRV�M Q>��KN_NT�Xcbg_NPRkNb*T bgQhQYM�T�`wPÉ^0M�_L`YMR�[kNM�^0PR_NM�QSPUJLKNM�]Zbgd>QYM�jgXcdI`SQhbgdEPRO[PRQhM _a`wPÉ_�M�dh`wPÉQiVWXcM _/�

t kNM�^ �PRd��ÏkNM6PRT KNM�QYkNb�T bg_ m `h`�â»�R�g�aàgã×�Ý]cP�ÖRM ]cbeT XZk[PRkÆÖgM QI`SXZTÒPR]AONKNM�kNM	dYM�dYjaPÉQYdYM6T bg_NdhX ©
kNM QYPRVN]ZM ^�M _a`SM�O�bgQ!M QhQYbgQhM dEM _�]\P)^�M kWXcT X �bg_	kNM�]Zbgd �PR_NjRKN]cbgd>kWM�Xc_NT�]cXc_NPRT X �bg_	kNM�]9Xc_NdI`SQhKN^0M�_a`SbN�
¥ M�dh`YbÆOWKNM kNM�XZ_NdYO�M T�T XZbg_[PRQhdYM6`YQSPRd�bgVW`SM�_NM QUONPRQSP�T PRk[PÅONQhbR��KN_NkWXck[PRkÌM ] �PÉ_NjgKN]ZbÅkNM	T�bgQYQhM T ©
T X �bg_·_NM T�M dhXZ`wPÉkNb â²M _�M�]{TÒPÉV¯M�T M b ¥ M�_·M ],VNPR]\PR_WT M bW��dhM O[PRQYPRk[PR^�M _a`YM"ã6O[PRQYP¡^0XZ_NXc^�Xcæ PRQU]\P
QSPRXZæUT K[PÉkNQSPRkNP�kNM�]�ONQYbg^�M kWXcb�kNM Ñ ä ¥ ]\P�^0PRjg_NXf`SKNk�kNM�M dI`wP�^0XZ_NXc^�Xcæ PRT X �bg_9� D _Æ]\PÉd�dhM QhXcM d
PRJLK �Ó¯PR_[PR]ZXcæÒPÉk[PRdr]\P�^0XZ_NXc^�Xcæ PRT X �bg_)_Nb�TÒPR^#VNX\P�kNMi^6PR_WM QSP�dYXZjg_NXZÞNTÒPÉ`YXZÖÉPW�aO�bgQ¤]Zb�JLKNM�dYM�ONKNM kWM
T bg_HÞÂPRQEM _�]cbgd>kNPÉ`Sbgd�â � XcTwÜ[PÉM ] m `Y` �NT bg^#KN_NXcT PRT X �bg_�O�M QYdhbg_[PR]\ã��
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t JLK �Ó7dYMUPR_NPR]cXZæÒPRQ �P*M�]zÛNK¹�hb6ÖgM�Qh`YXcTÒPÉ]7kNM#TÒPR]ZbgQ�M�_Å]cbRd�_NXfÖgM�]cM d�Xc_a`SM�QY^�M kNXZbgd ��M ]zT KNPR]7M�dh` �P	QYM ]cP ©
T XZbg_[PRkNb#T bg_�]ZbgdoQhM ^�bg]cXZ_NbgdAkNM,^�M dYbeM dhTÒPR]cP#ONQhM dYM�_a`SM dEM�_�]Zbgdo_WXZÖgM�]cM�d!dYKNO�M QhXcbgQhM d�� } PRd �PÉ_NkNbgdhM
M _�KN_[P)kWM dYT�bg^�O¯bgdhXcT�X �bg_	kWM p M ¥ _Wbg]ckNd��NM ]�ÖgM�T�`SbRQ!ÖgM ]ZbHT�Xck[PÉk µ Ã~â21 Ô É�Ô Ñ ã ¥ ]\P�`YM ^�O¯M�QSPÉ`YKNQSP²ñONKNM�kNM _ªM�dYT�QYXcVWXcQYdhM�T�bg^�b µ Ã µ Ì µ 6 ¥ ² Ã ²cÌî² 6 �okNbR_NkNM�]cPRd*V[PRQhQSPRd*QYM�ONQYM�dYM�_L`SPR_
KN_ÅONQhbg^�M kNXZb0kNM�]\PRdidYM�QYXZM d{kWM#k[PÉ`Ybgd{kWM6ß"��^0M�dYM d ¥ ]\PRdiONQYXZ^6PÉdiQhM ONQhM dhM _a`wPR_ÅÛNKNT�`YK[PRT XZbg_NM�d
PR]cQhM kNM�kNbgQAkNM{M�dh`YM{ONQhbg^0M�kNXcbW�akNM VNXZkNb)P�`SQYPR_NdYXf`SbgQhXcbgd�� D _a`Sbg_WT M d��NM ]ÂÛ[K¹�hb�ÖgM�Qh`SXZTÒPR][`YKNQYVNKW]cM _a`Yb
kNM�`SM�^0O�M QYPÉ`SKNQYPUONKNM kWM�M�dh`SXZ^6PÉQYdYM�^�M kWX\PR_a`SM�KW_�^ �M�`YbHkNb*kNXZQYM�T�`Sb*kNM�T�bgQYQhM ]\PÉT X �bR_

Ñ 6 ² 6 Ã â Ñ Í Ñ ã�âÁ²zÍ ²�ã×ì âsß¦oaã
D dh`SM�OWQYbekNKNT�`YbÅT b"ÖÉPRQhX\PR_a`SM0M d)OWQYbgO�bgQYT�Xcbg_NPR]AP�KN_¡Û[K¹�hb�kNM	TÒPÉ]cbgQ��ÏPRKN_WJeKWM�]\P�`YM ^�O¯M�QSPÉ`YKNQSP
dYM P0M _�d �Ó¾d �bg]Zb*KN_�XZ_NkNXcT PRkNbgQ>kWM ]zTÒPR]ZbgQ � | P�ÔÝXcjW�Â�R�*^)KNM dI`SQYP0]\PÉdidhM QhXcM dikNM�`SXZM ^�O¯b*kNM Ñ 6 ² 6
M _ÆkNXZ��M�QYM�_L`YM d�_NXfÖgM ]ZM d�å7ONQhbg^�M kNXcPRQ{M�dh`wPÉd�dhM QhXcM d�T�bgQYQhM dYO�bg_NkWM�M�_a`Sbg_NT�M d�P�]\P	M��HONQhM dhX �bg_§âIß¦ogã��
C QhM d�ONXcT�bgd�dhbgVNQhM dSPÉ]cM _ÌM _¡]cPRd�dYM QhXcM�d �Ï]Zbgd�T K[PR]ZM d�dYbg_ÃQSPRæ�bg_[PRVN]ZM ^�M _a`SM�T bRÜNM QhM _a`SM�d ¥ kNKNQSPÉ_
PR]cQhM kNM�kNbgQ)kWM	KN_Ç^0M�d ¥ ^0M�kNXcbN� v bgQ)kNM�V[P��hb�kNM�]Zbgdæ�É�g��^ kWM	ONQYbÉ��KN_NkNXZk[PRk9��]Zbgd#M�ÖgM _a`Ybgd
bHT�KNQYQhXckNbRd�kWKNQSPR_a`YM0dhM OW`YXcM ^#VNQYM ¥ _Nb"ÖeXcM�^)VNQYM © kNXZT XZM ^)VNQhMUkNM6�R�g�gí�dYM�bgVNdhM QIÖRPÉ_ÌT bR^0b�Û[K¹�hbgd
kNM�TÒPÉ]cbgQ)ÜNPRT XcPÅPRQYQhXcV[P¡â�ÖÉPR]cbRQYM d#O¯bgdhXZ`YXZÖgbRdwã��rPÅkWXZ��M QhM _NT�X\PÅkNM�]!M�ÖRM _a`SbÆkNM	��M�VNQYM�QYb © ^6PRQhæ b�kNM
�R�g���W�NM ]¾T KNPR]�M diM dhM _NT�X\PR]Z^0M�_L`YM�Ü[PRT XcP*PRV[P��hb�â�ÖÉPR]ZbgQYM�d>_NM jaP¹`SXZÖRbgdwã×� D �HXcdI`SM�QYM�]\PRT�X �bg_�kNM�M�dh`SbRd
ONXcT�bgdoT�bg_�]\PÉd¤dhM QYXZM d!kWM�PR]Z`YXc^�M�`YQ �Ó\P*â²ÔÝXcjW�W�eß�ã�� ¥ P)JLKNM,dhM,bgVNdhM QIÖRPÉ_	`SQYM�d!M�ÖRM _a`SbRdidhKNT M�dYXfÖgbgd>kNM
ÖgbgQI`SXZT XckNPRkÌ_NM�jaPÉ`YXZÖÉP ¥ ÖÉPR]cbgQhM d�dYXZjg_NXZÞNTÒPÉ`YXZÖgbRd�kNM�]odhM jgKN_WkNb�Xc_aÖÉPRQYXcPR_a`SM*kNM�]ojgQYPRkNXcM�_a`SM6kWM6]\P
ÖgM�]cbeT XckNPRk9��M ]�T�K[PR]�M�d�XZ_NkNXcT PÉ`SXfÖgb�kNM*QhM ^�bg]cXZ_Nbgd{kWM�^�M dhbHM�dYT PR]\PÆâ�ÖRM Q G dYM�QY_ © ÔÂbR_L`SPR_NM�`�ó��{÷����c�
�R�g�gígã�� D dh`YbgdEQYM ^�bg]ZXc_NbgdoONQYb"ÖeXcM�_NM _�kNM�]\P n bgQhQYXcM�_a`SM�kNM | PRæ bN�

l KNQSPR_a`YM0M�]�O¯M�QYXcbekNb�kNM*bgVNdhM QIÖRPÉT X �bR_9�¾dYM�kNM dhONQYM�_NkNXcM�QYbg_ÃT K[P¹`SQYb�QYM�^0bR]cXc_Wbgd,kNM�]\P n b ©
QYQhXcM _a`YM�kNM | PRæ�bN� D ]�ONQYXZ^0M�QYb.��KNMÅKN_·PÉ_L`YXcT�XcT ] �bg_¸´hO¯M�JLKNMLï_Nb>µÌJeKWMÅdYM���bRQY^ �b¡PÌONQhXc_NT�XcONXZbgd
kNM	PÉjgbgdh`Yb�kNM	�R�g�gí�PR]rdYKNQhM dI`SM�kNM0KN_ÌQhM ^�bg]cXZ_Nb�PÉ_L`YXcT�XcT ] �bg_NXZT b�^0P ¥ bgQ �ÝT K[PR_WkNb �M dI`SM0TÒPRdhX¤dhM
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ÔÝXcjRKNQSP6�R�Wx�òÆ¥¦¯°¡®¶<©�¨¤«¯°´�§ �¤¼  ¯¦�^ª¦¡m±+�¤¡7ø�¶nóÕ¯¸§�¶+��½�¶�¡¢�¤´�§ ¯¸¥¦����§�¨®©�ª¦¡Ä±+� § �¤¼  ���^ªw§�¶+�^ª¸�¤´�¯�©	É+¯æ´<¨¢¥¦�¤¡¢�¤£±<¨®Á������¤´-§ �¤£�ÇtÈ"ª¦£k¡å«¬ ´+�¤ª¦£ ³ �^¶+�¤£^ª¦£Ï©I¯¦�����¤£  ¯°´<±<�¤´Nª�¡�ªö�¤£ §�¨®¼Ïª¦©�¨¤«¯°´t±�¨¢���¤©I§�ª�±+�8¡®ª��¤©�¶<ª¦©�¨�«¯°´�·ÕÔ¤Ö°º �¤´Ô�ú �CZ ¼ î ÃE£ ��� »-¼Ï¨®�¤´�§ �^ª¦£ÆÐ-¶+�=¡®ª¦£W¡@«¬ ´<�¤ª¦£5±+�¤¡ ³ ª¦±<ª¦£U©I¯¦�����¤£  ¯°´<±+�¤´kª�¡®ª#�¤£ §�¨®¼Ïª¦©�¨�«¯°´Ïª¦±<¨®ªw½\«ªw§�¨�©�ª�±+�\¡®ª�¤©�¶<ª¦©�¨�«¯°´Ú·��*�°º:�¤´�Ô�ú ��û ¼ î�ÃP£ ��� ÇÆÑ=¯¦§ �ç�¤´�§ ¯°´<©I�¤£=Ð-¶<�`�¤£�§�ªZ«¶<¡¢§�¨®¼Ïª £ ���^¨®�`Á¹¶+�ç¼ ¶<¡¢§�¨  ¡�¨®©�ª¦±<ª  ¯¦�çÔ�ú ªw�	ª¸¶<´�ª¸¼k�âó ¯¦�ç©I¯°¼  ªw�^ª¦©�¨�«¯°´�©�¶<ª¦¡®¨¢§�ªw§�¨¢¥wª¸�¤´�§ ���kª¦¼�½�ª¦£#£ ���^¨¢�¤£¤Ç#È"¯°£#´`«¶<¼k����¯°£#±+�¤¡m¡®ª¦±+¯~¨¢Ê¤Ð�¶<¨¢���^±<¯¨®´�±<¨®©�ª¦´0¡®ª  �^¯¦Á¾¶<´�±<¨®±<ª¦±P´+¯°¼Ï¨®´�ª¦¡`±<��¡®ª¦£8£ ���^¨®�¤£�»çª¦Ð-¶+�¤¡�¡¢¯°£8±+�¤¡ç¡®ª¦±<¯'±+�����¤©^É<¯Z¨®´<±�¨®©�ª¦´0¡®ªt¼k�¤±<¨®ª±+�¤¡  ���^¨¢¯2±+¯+è\¡®¯°£  �^¨®¼k���^¯°£=©I¯¦���^�¤£  ¯°´<±+�¤´öª~¡®ªe�¤£ §�¨®¼Ïª¦©�¨¤«¯°´ö±<¨®���¤©I§�ª2»7¡¢¯°£ç£ � ³ ¶<´�±+¯°£k·¾�¤´  ªw��«�¤´�§ �¤£^¨®£	º©I¯¦���^�¤£  ¯°´<±+�¤´�ª�¡®ª~�¤£ §�¨®¼Ïª¦©�¨�«¯°´Úª¦±<¨®ªw½=«ªw§�¨®©�ª2ÇeÈ�ª¦£�£ ���	¨¢�¤£�£�¨�´ö�âóÕ�e±+��¡®ª¦£ç¯¦�	±+�¤´<ª¦±<ª¦£�£ ���¤£�©�ª¦¡�ª¦´Ú©I¯°´¡®ª¸£ ���^¨¢�  ��«¯w²+¨®¼Ïªk£�¶  ���^¨®¯¦�\Ð-¶<��£¤«¬ ¡®¯Ï§ �¤´ ³ ª2Ç\È�ª¦£=¼Ïªw�	©�ª¦£\�¤´��¤¡7�âó ��§ �¤¼  ¯¦�^ª¦¡�±+�¤´+¯¦§�ª¦´��¤¡�¨�´<¨®©�¨¢¯k±+�©�ª¦±<ª�¼k�¤£�Ç
dYM�O[PRQSPÉV[P�kNM*]cP n bRQYQYXZM _a`SM*kNM | PRæ�bN� F M�bRVNdYM�QhÖÉP�` �ÓcONXZTÒPR^�M _a`SM#JeKWM0M�dh`SM*`SXZO¯b�kNM*QhM ^�bg]cXZ_Nbgd
PR_a`SXZT XcT�] �bg_WXcT bRdikWM#^�M _NbgQE`wPÉ^6PÂï_Nb*dhM#dYM�O[PRQYPR_ÅkNM)]cP n bRQYQYXZM _a`SM�kNM | PRæ�bN�¯PRd �ÓzT bg^�b�kNM#bR`YQYbgd
QYM�^0bg]ZXc_NbRd#T �PÉ]cXckWbgd#kNM�^0P ¥ bgQ)`SPR^0P�ï_NbN�ÏPÅ`YQSPÒÖ �M d*kNM�dYKWdUXc_a`SM�QSPRT�T XcbR_NM dUT�bg_ÇT XcT�]cbg_WM d)M�_¨dhK
O¯M�QYXf��M QYXcP�â F TwÜN^0Xf`SæÉ�[�R�g�gàHå | M V�M _/���R�g�aàgã×� n bg^�bUdYM�^�bgdh`YQSPRQ �P#O�bgdh`YM QYXZbgQY^�M _a`YMR�NM�dh`SM�QhM ^�bg]cX ©
_Nb�^0M�_NbgQ�â²kNM�PRJLK �Ó¾M _�PRkNM�]\PR_a`SM�QhM���M QhXckNb�T bR^0b ��D kÂã!`SKWÖRb6M���M T�`Ybgd{XZ^0O�bgQI`wPR_a`SM�d>dYbgVWQYM�]\PRd
dYM�QYXcM�d�kNM!]cPRdÝbgVWdYM QIÖÉPRT XZbg_NM d�� | bgdÏbR`YQYbgd7M�ÖRM _a`SbgdrkNModYM ONPRQSPRT�X �bg_UT�bgQYQhM dhO¯bg_WkNM _�P,]\PE��bgQY^0PRT�X �bg_
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kNM)`SQhM d�kNM#]cbgd,]Z]\PR^0PRkNbRd p M ^�bg]ZXc_NbgdikNMU]cP n bgQYQhXcM�_L`YM)kNM | PRæ�bN�P´ F PÉQYjaPRdhdYKN^�µN��´ C XZ`SPR_NXcT½µ ¥´ Õ ] ¥ dYdYM�dBµ§â²kNM�PÉJeK �Ó!M _ÑPRkNM�]\PR_a`YM	QYM���M QYXZkNbgd)T�bg^�b FWD k9� CED k ¥ Õ�D kÂã��r_Nbg^#VNQSPRkWbgdUO¯bRQ)M ]
ONQYbRjgQSPR^0P43>ûaû6587�÷��uø�!�kNM:9�õ¹ÿ×ù<;¹õ¹ôt��÷Rÿ×ù ô/ó>=\â×ô/øM�VZÒ� F Xc_ÅM�^)V[PRQhjgbN� Õ{D kÅ_Nb0`SKWÖRb	M���M�T�`SbRd
Xc^�O¯bRQh`wPÉ_L`YM d�dYbgVNQhM	]\PÉd#^�M kNXZT XcbR_NM d�O¯bgQhJLKNM�dYM	kWM dYOWQYM _WkNX �bÆP�^�M kNXcPRkNbgd�kNM	dhM OW`YXcM ^#VNQYM�kNM
�R�g���W�oPR]ZQYM�kNM kNbRQUkNM�`YQYM�d�dhM ^0PR_[PRd�kNM�]!Þ[_[PR]>kNM�]\PÉdU^0M�kNXcT�Xcbg_NM�d å>PÉ]!Þ[_[PR]>kNM�]\PÉdUdYM QhXcM�d0kNM
]\PÅÔ7XcjN�7�R��dhM�PRONQhM T XcP�KN_ÊONXZT b�JLKNM	dhM�kNM dYPRQYQhbg]c]cPRV[P�O¯bgQ�]\P�T�M QhTÒPR_ �ÓcPÅkNM Õ�D k/� FHD kÊM�dUM ]
PR_a`SXZT XcT�] �bg_Ã^6P ¥ bgQ#kNM�]¤T�K[PR]¤dYM	kNM�dYONQhM _NkWX �b ��D k9� | bgd�kNM�`SPR]c]ZM d#kWM6]\P�dYM�O[PRQSPÉT X �bR_¡kNM	M�dh`SbRd?<ìgìgìZí æ&ôEú�óû÷&ù�ï3ú�ó�÷&ö�í õ<ôEù



�Wß

QYM�^0bg]ZXc_NbRd!dYM�PRONQhM T�X\PR_�M _ p M ^�bg]cXZ_Nbgd,ß�à © ß°�#M�_�]cP |��PÉ^0XZ_[P~� ¥ C PÉVN]\P*íUkNM | M V�M _Êâ»�R�g�aàRã��

1200

 900

 600

 300

   0
a)   u′        

P
ro

f. 
(m

)

                  (m/s)  

−0.6
−0.5
−0.4
−0.3
−0.2
−0.1
0
0.1
0.2
0.3
0.4
0.5
0.6

1200

 900

 600

 300

   0
b)   v′        

P
ro

f. 
(m

)

                  (m/s)  

−0.8
−0.7
−0.6
−0.5
−0.4
−0.3
−0.2
−0.1
0
0.1
0.2
0.3

S O N D E F M
1200

 900

 600

 300

   0
c)   w′          

P
ro

f. 
(m

)

2003                                                             2004

                  (mm/s)  

−3

−2

−1

0

1

2

3

4

ÔÝXcjRKNQSP��g�Hx~ê��¤©�©�¨®¯°´+�¤£��¤´  ��¯¦Á¹¶<´<±<¨®±�ª¦±�©I¯°´-§ �^ª�§�¨¢�¤¼  ¯8±+��¡�ª¦£�©I¯°¼  ¯°´+�¤´-§ �¤£�±<��¡®ª8ª¦´+¯°¼�ª¦¡@«¬ ªæ±+�¥¦�¤¡¢¯2©�¨®±<ª¦±7»�±<¶+�^ª¦´-§ ���¤¡  ���^¨¢¯2±+¯k±+��¨®´2ø�¶+�¤´<©�¨®ªk±+��§ ���¤£����¤¼Ï¯°¡®¨®´+¯°£�±<��¼k�¤£ ¯��¤£�©�ª¦¡®ª¸£ ¯¦½<����¡®ª  ¯°£�¨®©�¨¤«¯°´±+�¤¡Äª¦´<©�¡�ª�óÕ�¦Ç�È�ª¦£#¡@«¬ ´+�¤ª¦£ ³ �^¨®£��¤£=¥¦���^§�¨®©�ª¦¡¢�¤£çª~¡¢¯~¡®ªw� ³ ¯æ±+�µ¡®ª¦£ç£ �¤©�©�¨¢¯°´+�¤£ç©I¯¦�^���¤£  ¯°´<±+�¤´�ª~¡¢¯°£#¼Ïª  ª¦£±+��¡�ª:!m¨ ³ Ç��nþ+ÇUÈ�ª¦£�¼Ïªw�^©�ª¦£\�¤´æ�¤¡��âó ��§ �¤¼  ¯¦�^ª¦¡7¨®´�±<¨®©�ª¦´e�¤¡7¨®´<¨�©�¨¢¯ ±<��©�ª¦±<ªÏ¼k�¤£�Ç
t dYK·ONPRdYb¡dhbgVNQhM�M ]�PR_NT�]\P��hMÉ�>]cbgd�QYM�^0bR]cXc_Wbgd*bgQYXZjgXc_[PÉQYbg_ÇdYMLï_[PR]cM�d0XZ^0O�bgQI`wPR_a`SM�d0M�_ª]\P



�a�

1200

 900

 600

 300

   0
a)   T′        

P
ro

f. 
(m

)
                  (°C)  

−1

−0.5

0

0.5

1

1.5

2

2.5

3

1200

 900

 600

 300

   0
b)   w′T′                      

P
ro

f. 
(m

)

                     (10−4 °C m s−1)  

−6

−4

−2

0

2

4

6

8

S O N D E F M
1200

 900

 600

 300

   0
c)  (w′T′)                            

P
ro

f. 
(m

)

2003                                                             2004

         
adiab

                                           (10−4 °C m s−1)

−2.5
−2
−1.5
−1
−0.5
0
0.5
1
1.5
2
2.5

ÔÝXcjRKNQSP#�RíWx:ð ³ ¶�ª¦¡�Ð�¶+�#¡®ªg!m¨ ³ Ç>�*��»  ����¯  ªw�^ª ¡®ª ª¦´+¯°¼Ïª¦¡@«¬ ª ±+�`§ �¤¼  ���^ªw§�¶+�^ª�¿�¡®ª¦£:�¤£ §�¨�¼Ïª¦©�¨¢¯°´+�¤£R±+�¤¡øÍ¶wóÕ¯k¥¦����§�¨�©�ª¦¡7±+��©�ª¦¡¢¯¦�Y� �¤©�¶<ª¦©�¨¢¯°´+�¤£ ·ÕÔ¤Ö°ºR¿�·��*�°º��@Ç
ÖgM�]cbeT XckNPRk ¥ ]\P,`SM�^0O�M QYPÉ`SKWQSPW�aT�bg^0b�dhM�ONKWM kNMibgVNdhM QhÖÉPRQrM�_0]cPRdrÔÝXcjRd �L�g� ¥ �ÉíW� v bRQAM�_NT XZ^6P�kNM
]cbgd=�a�g�)^��H]cP�ÖgM�]cbeT XZk[PRk	ÜNbRQYXcæ�bg_a`wPR]¯M d>T�bgÜNM QhM _a`SMÉ�[O¯M�QYbUO�bgQokWM V[P��hb*kNM{M dSPUONQhbR��KN_NkWXck[PRk/�HdhM
bgVNdhM QhÖÉPR_0Xc_aÖgM�QYdhXcbg_NM�d¤M�_6M�][dYXcjR_Nb�kNM�]cP,ÖgM ]ZbHT�Xck[PÉk�â²ÔÝXcjRd �L�g�ÉP © VÂã×� D dh`Yb#ONKWM kNMidYM�Q¤XZ_NkNXcT PÉ`SXfÖgb



�gí

18

22

26

30
La

t. 
(°

N
)

a)  2003/09/17/00:00 b)  2003/10/01/00:00

18

22

26

30

La
t. 

(°
N

)

c)  2003/10/25/12:00 d)  2003/11/19/00:00

98 94 90 86 82
18

22

26

30

Lon. (°W)

La
t. 

(°
N

)

e)  2004/01/07/00:00

98 94 90 86 82
Lon. (°W)

f)  2004/02/18/00:00

−70

−60

−50

−40

−30

−20

−10

0

10

20

30

40

50

60

70

ÔÝXcjRKNQSPÑ�-�Nx Â�ª  ª¦£�¨®´<£�§�ª¦´�§<«ª¦´+��¯°£�±+��ª¦´+¯°¼Ïª¦¡@«¬ ª¦£æ±+�¤¡ç´<¨¢¥¦�¤¡ç±+�¤¡ç¼�ªw�Ó·¾�¤´ ©�¼¸º	»ç�¤´ ¨�´�§ ����¥wª¦¡¢¯°£¨¢�^��� ³ ¶<¡®ªw���¤£¤»=©I¯¦�����¤£  ¯°´�±<¨¢�¤´-§ �¤£eªt¡®¯°£~§�¨¢�¤¼  ¯°£~£ �?E´<ª¦¡®ª¦±+¯°£  ¯¦�8¡®ª¦£æ¡å«¬ ´+�¤ª¦£ ³ �^¨®£ �¤£~¥¦���^§�¨®©�ª¦¡¢�¤£æ±+��¡®ª!Ä¨ ³ £�Ç&�*�µ¿��¦ÿ�Ç:È"ªk©I�^¶<Ê�±+�¤´+¯¦§�ªÏ¡�ª  ¯°£^¨®©�¨¤«¯°´~±+�¤¡7ª¦´<©�¡�ª�óÕ�¦Ç
kNM#]cP�M×�HXcdh`YM _NT�X\P�kNM)PR_Wbg^6PÉ] �Ó\PÉd!kNM�ÖRbgQh`YXcT�Xck[PRk�kNM�dYXcjR_Nb0T�bg_a`SQYPRQYXZb	P*]\P*kNM#]Zbgd�QhM ^�bg]cXZ_Nbgd>M�_
M ]AÛ[KNXckWb�JLKNM�dYM6M _NT�KNM _a`SQYPÅO¯bRQ#kNM�V[P��hb�kNM �M�dh`Ybgd ��bÅkWM6KN_[PÅXZ_NT ]ZXc_[PÉT X �bR_ÆkWM	]\PRd�T bR]cKN^�_[PRd
kNM�Û[KNXZkNbN�rb.kNM�PR^)V�bgd � t kNM�^ �PRd��¤M�_¨]cPÅONQYM�dYM�_NT XcPÆkNM�KW_¨QhM ^�bg]cXZ_NbÅdYM�bgVWdYM QIÖÉPR_¨dhMLï_[PR]ZM d
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T bgÜWM QYM�_a`SM d�Xc^�O�bgQh`SPR_a`SM d�M _.]\P6ÖRM ]ZbHT�Xck[PRk�ÖgM QI`SXZTÒPR]»�9ONQYXZ_NT XZO[PR]Z^0M�_L`YM#O�bgQ,kNM�V[P��hb�kNMU]ZbgdÏ�R�g�
^'kNM{ONQhbR��KN_NkWXck[PRkÅâ»ÔÝXZjN�e�g�ÉTÒã�� n K[PÉ]cXZ`SPÉ`SXfÖÉPR^0M�_a`SMR�R]\P�OWQYXc_WT XcONPR][kNXZ��M�QYM�_NT XcP�M _a`YQYM,]cPRd¤dhMLï_[PR]ZM d
TÒPRKWdSPRk[PÉd�O¯bgQ�]cbgdi`SQhM d�QYM�^0bR]cXc_Wbgd�dhbgVNQhM)M ]ÝPR_NT ]cP��hM)M�d�JeKWM)]cbgd�kNbgd�ONQhXc^�M QhbgdUâ ��D k ¥ FWD k9�
ÖgM�QoÔÝXZjgd �a�-�aP ¥ kÂãÏTÒPRKWdSPR_�ÖgM ]ZbHT�Xck[PÉkNM d�ÖgM�Qh`YXcTÒPÉ]cM drO�bgdYXf`SXfÖRPÉd �a^�XcM _a`YQSPRd�JLKNMiM ][`SM�QYT�M QYb6â CED k9�
ÖgM�Q�Ô7XcjN�¤�-�R�Sã0T PRKNdSP¡ÖRM ]cbeT XZk[PRkNM�d6ÖgM�Qh`YXcTÒPÉ]cM d�_WM jaPÉ`YXZÖÉPRd�� l M�dYkNM�M�],ONKN_a`YbÑkWMÅÖHXZdh`SP¡kNMÅ]\P
PR]Z`YXc^�M�`YQ �Ó\PH�e]cP)kNXZ��M�QYM�_NT XcP*M�_a`SQYM�]Zbgd>M�ÖRM _a`SbgdiO[PRQhM T�M�M�dh`wPÉQ>M _�JeKWM ��D k ¥ FWD k�O¯bgdhXcT�Xcbg_[PÉQYbg_
dYKNd�T M�_a`SQYbRXckNM�d�T�M QhTÒP.kNM ]>PÉ_NT ]cP��hMR�A^0XZM _a`SQYPRd)JLKNM CED k¨dhbg]\PR^�M _a`YM	O¯bRdYXcT�Xcbg_ �b�dYKÑO¯M�QYXZ��M�QYXcPW�
D dh`Sb�dYKNjgXZM QhM0JLKNM0M ]rdYM�_L`YXckNb�kNM ]�Û[K¹�hb�ÖgM�Qh`SXZTÒPR]AkNM�TÒPR]ZbgQ�bgVNdhM QhÖÉPRkWbÅkNM O�M _WkNM6kNM0k �bg_NkWM0dhM
M dI` �M�^0XZkNXcM�_NkNbNx�O¯bgQ�kWM V[P��hb�kNM*]Zbgd��R�g�	^���M _ÆM ]�T�M _a`SQhb�kNM�]�QYM�^0bg]ZXc_Nb0M ]ÏÛ[K��hb�M�d�O¯bgdhXZ`YXZÖgb
â²Ü[PÉT X\P*PRQhQYXZV[Paã��W^0XZM _a`SQYPRd>JLKNM�M�_�]cPUO¯M�QYXZ��M�QYXcP)kNM ]�QhM ^�bg]cXZ_NbUM dE_NM�jaPÉ`SXfÖgb�â²Ü[PÉT X\P*PRVNP��hbLã�å[O�bgQ
M _NT�Xc^0P�kNM6]cbgd��a�g��^��7]\P�dhXZ`YK[PRT X �bg_ÌdhM Q �Ó\P�kNM0]\P�^6PR_WM QSP�Xc_aÖgM�QYdYPW� D dh`YbÅO¯bekNQ �Ó\P�dhKNjgM�QYXcQ�]\P
M��HXcdI`SM�_NT XcP�kNM�PR]cj �KW_)`SXcO�b�kNMiT XcQhT KN]cPRT X �bg_*dYM�T KN_NkNPRQYXcP�kNM�_a`SQYb�kNM ]ÂQhM ^�bg]cXZ_Nb ¥ M _0M ][Û[KNXZkNb�O�bgQ
kNM VNP��hb0kWM �M�dh`SMÉ�

v bgQEbR`YQYbU]\PÉkNbN�HÖÉPR]ZM,]\P)O�M _NP*^�M _WT XcbR_[PRQoJLKNM�M�_�]cPRd!dYM�QYXZM d>kNM�PR]f`SXc^�M�`YQ �ÓcP�PRJLK �Ó/ONQYM�dYM _ ©
`wPRkNPRd�dYM*bgVNdhM QhÖ �b�]\P6��KNdhX �bg_.M�_L`YQYM*kNbgd�QhM ^�bg]cXZ_Nbgd{kWM�^�M dhbHM�dYT PR]\P	kNM�dYXZjgK[PR]ZM d � ��D k ¥ FWD k9�
l M dhONK �M dEkNM{dYK�dYM�O[PRQSPÉT X �bR_�kNM ] | PRæ�bN� FHD k�dhM,kNM dhON]\PÉæ �b*Ü[PRT�X\P#M�]/beM dh`YM�dYXZjgKNXcM�_NkNbUPÉONQYbÒ�HXc^0P ©
k[PR^�M _a`SM�]\PUXcd �bgV[PÉ`SP�kWM6ß�àR�R��^ Ü[PÉdh`wP�JLKNM)PRONPRQYM�_L`YM ^�M _a`SMö´hdYXZ_a`SX �b<µ�]cP�OWQYM dhM _NT�X\P6kWM ��D k9�
kNM�`YM _NXZM _NkWb�M _a`Sbg_WT M d�dhKÅkNM�dYON]cPRæÒPR^�XcM�_a`Sb	PÉ]7beM dI`SM�â²ÔÝXcjN�����gVÂã ¥ kNM�dYON]cPRæ �PÉ_NkNbgdhM*PR]¾dYKNQ��9Ü[P ©
T XcP ��D k9� D _ÌM dh`YM6^�bg^�M _a`SbN�7]cbgd�QSPÉkNXcbgd�kNM FWD k ¥ ��D k¡dYbg_ÌkNM	PROWQYbÒ�HXc^0PRk[PR^�M _a`SM�ß"�+�
¥ ðg�ö�L^���QYM dhO¯M�T�`YXZÖÉPR^�M _a`SMÉ� ¥ ]\P	kNXZdh`SPR_NT XcP	M _a`SQhM*dYKNd�T M�_a`SQYbRXckNM�d#ç'íg�2o��L^�� t ^�M kNXcPRkNbgd
kNMU_Nb"ÖeXcM�^)VNQYMUkWM6�É�g�gí�â²ÔÝXcjN�/�-�gk[ã�� ��D k ¥ FWD k.dYMUÜ[PÉ_.��KWdYXcbR_[PRkNb�T�bg^0OW]cM�`SPR^�M _a`SMÉ�9kNMU]cb
JLKNMUQYM�dYKN]f`wP	KN_.d �bR]cb	QhM ^�bg]cXZ_Nb0JLKNMUT�bg_a`SM�_NkNQ �ÓcP�M ]Ý^�bg^�M _a`Sb	PR_NjgKN]cPRQ{kWM)]cbgd{kNbgd,QhM ^�bg]cXZ_Nbgd
bgQYXZjgXc_NPR]cM�d � D ]¯ONQYbeT M�dYbUkNM{��KWdYX �bR_	kNKNQ �b*PR]cQhM kNM�kNbgQokWM,KN_�^�M d ¥ ^0M�kNXcbW� v QYbgV[PÉVN]cM�^0M�_L`YMR�H]\PRd
M dI`SQYKWT�`SKWQSPRd>kNM�dhXcjg_WbUPR]Z`YM Qh_[PRkNb�M _�]\P�ÖgM ]ZbHT�Xck[PÉk ¥ ]cP�`SM�^0O�M QYPÉ`SKWQSP#bgVWdYM QIÖÉPRk[PRd>O�bgQoM�_NT XZ^6P
kNM�]cbgd*�g�R�.^ kNM�OWQYbR��KN_WkNXck[PÉk�â²ÔÝXcjW�r�g�ÉV9�AM _a`YQYM�]\PRdU] �Óc_NM PRd)ÖgM�Qh`SXZTÒPR]ZM d*ONQhXc^�M QSP ¥ T�K[PRQI`wPW�
T bgQhQYM�dYO�bg_NkNXZM _a`SM�d!P�]cbgdr^0PRO[PRdrkNME]\PÉd¤Ô7Xcjgd��L�-�gV ¥ kÂãÏONKNM�kNM _	dhM QATÒPRKWdSPRk[PÉdoO�bgQ�]\P�ONQYM�dYM�_NT XcP
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kNM,XZ_L`YQYKNdhXcbg_WM d{â�Þ[]cPR^0M�_a`SbgdSãAkNM�TÒPRk[P�QYM ^�bg]ZXc_Nb�P#]Zb#]\PÉQYjgb�kNM{]cP�O�M QhXZ��M QhX\P�kNM{dhK�T bg_a`YQSPRO[PÉQh`SM
kNKNQYPR_a`SM,]cP���KNdhX �bg_9�eKN_	OWQYbeT M dhbUJLKNM,ONKNM�kNM,M�dh`wPÉQ>PRkNM�^ �PRd¤PRT�bg^0ONP�ï_[PRkNb�kNM,bg_Wk[PRdokWM,TwÜNbeJeKWM
â q bR�s��ßwogðgðaã×�A]cPRd)T�K[PR]cM�d*dYM�^6PÉ_NXcdI��M dh`SPRQ �ÓcPR_ÊT M�QYT PÆkNM�]cPÅV[PR_Nk[P�kNM�]cP���QYM T�KNM _WT X\P.Xc_WM QYT�X\PR]»�
| P6ONQYM�dYM�_NT XcP�kWM)M dI`SM#`YXcO�b6kNM#ÞN]\PR^�M _a`SbRd{T XZQYT�KN_Nk[PR_a`YM d�M d{KN_[P	TÒPÉQSPRT�`SM Q �ÓcdI`SXcT P0M�_�]\P0��KNdhX �bg_
kNM�QYM�^0bR]cXc_Wbgd�JLKNM�ÜNPÅdYXckWbÅbgVNdhM QhÖÉPRkNP._LKN^�M QhbgdSPÉd#ÖgM�T M d*M�_Ñ]cPRV�bgQSPÉ`YbgQYXZb¡âSóM� ü3�c� C QYXcM�]cXZ_NjÑó��
÷����c���R�R�aàgã��ÝPRd �ÓAT bR^0b�`wPR^#VNX �M�_ÌkNKNQYPR_a`SM	]cP���KWdYX �bR_ÌkNM0kNbgd#QhM ^�bg]cXZ_Nbgd�T �PÉ]cXckWbgd�kNM6kNXf��M QhM _a`SM�d
kNM _WdYXckNPRkNM d�M _ÑM ]>dhXcdI`SM ^0PÅkNM�]\P n bRQYQYXZM _a`SM t KNdh`YQSPR]ZX\PR_[P m QhXcM _a`SPR]�â n QhM dhd á M ]c]»�{ß¦oRða�gã�� | P
kNM dhT QhXcO�T X �bR_�kNM�M�dh`SM���M _ �bg^0M�_Nb*kNM���KNdYX �bg_�_Nb*M dikNM�Xc^�O¯bgQI`wPR_WT X\P�kNXcQhM T�`SPUO[PRQSPUM�dh`SM�M dI`SKNkWXcbN�
O¯M�QYb�PRKN_ÃPRd �ÓÏdYM*ONQhM dYM�_a`wP�PÉJeK �Ó�O¯bgQhJLKNMR�¾O�bgQ�]cb�^�M _NbRd�PR]ÏT bR_NbHT�Xc^�XcM�_L`Yb�PR]�PÉKW`SbgQ��¾PRkNM�^ �PRd
kNM ]APRQI` �ÓZT KN]Zb�kNM n QYM dhd á M ]Z],âsß¦ogða�gãi_Nb�M×�HXcdh`YM6PÉ]cj �KN_ÅbÉ`SQYb�`SQYPRV[P��hb�JLKNM�QYM�O¯bgQI`SM*]\P6��KWdYX �bR_ÃkNM
kNbgdEQYM�^0bR]cXc_Wbgd!kNM�^�M dYbeM dhTÒPR]cPUbgVNdYM�QhÖÉPRk[P*M _�]\P)_NPÉ`SKNQYPR]cM�æÒPW�

""É¬��9¬�� +,³L«A@ÝÄ²³eÀ*ÈÌ³e¶7±�°�ÀU¶z³B/Ïµ�� °ÌÐ�³L«"®�±»ºg´NÄo¶¾³Åºg´[Ä�°Â«

l M�]\PÆÔÝXcjN���R��dYM�bRVNdYM�QhÖÉPÆJLKNM�O¯bRQ�kWM V[P��hbÃkNM�]cbgd��R�R�Æ^��¤]Zbgd*M�ÖRM _a`Sbgd0kNM�Û[K¹�hbÆO¯bgdhXZ`YXZÖgb
kNbg^�Xc_[PÉ_�M�_6]cPRd�dYM�QYXcM�d¤kWM Ñ 6 ² 6 ¥ P�JeKWM{]cbRd�ONQYbg^�M kWXcbgd�dhbg_6O�bgdYXf`SXfÖgbgd�� t ]cbgdrígíRí�^��aO¯bRQAbÉ`SQYb
]\PRkWbN�W]Zbgd!M�ÖRM _a`SbRdidhbg_�M _�M ]/dYM _a`YXckNb*bgONKWM dh`Yb*T bg_�QYM�dYO�M T�`Sb�P)]cbgdobgVNdYM�QhÖÉPRkNbRdiO�bgQ!kWM V[P��hb*kNM
]cbgdU�R�R�i^���]cbiJeKWM¤T PRKNdSPiKN_�ÛNK¹�hb{ONQhbg^�M kNXZbi_WM jaPÉ`YXZÖRbN� | PEkNXZ��M�QYM�_NT XcPikNMAdYXZjg_NbEM _a`YQYMo]Zbgd�Û[K¹�hbgd
ONQYbR^0M�kNXcbUkNM�]Zbgd!_NXfÖgM�]cM d>XZ_a`SM Qh^0M�kNXcbRd ¥ ]Zbgd!_NXfÖgM ]ZM d>dhKNO¯M�QYXZbgQYM�d>Xc_NkNXZTÒP)KN_NP*T�bg_aÖgM�QYjgM�_NT XcP�kNM
TÒPR]ZbgQ�M _ÊPÉ]cj �KN_Æ_NXZÖRM ]rM _a`YQYM	]Zbgd�ígígí�^ ¥ ]Zbgd~�Éígð�^�� t ]Zb�]cPRQYjRb�kNM�]¤kWbg^0XZ_NXcb�XZ_L`YM Qh^0M�kNXcb
â²O�bgQ!kNM�V[P��hb*kNM�]Zbgdç�R�R�)^	ã×�WM ]�Û[K¹�hb*kNM,`YM ^�O¯M�QSPÉ`YKNQSP#M�d>O¯bRdYXZ`YXZÖRb�â²Ü[PÉT X\PUPÉQYQYXZV[Paã×�HM�_�T�bg_a`SQYP
kNM�]\P*kNXZ��KNdhX �bg_�^�bg]cM�T KN]cPRQ � ¥ dYXcjR_NXZÞ[T PÉ`SXfÖÉPR^0M�_a`SM�kNXf��M QYM�_a`SM#kWM�T�M QYb6P�KW_�_NXfÖgM ]¾kNM�T bg_HÞÂPR_Næ P
kNM ]WoR���	� D dI`Sb�M dET bg_WjgQYKNM�_a`SM�T bg_�]cbUONQhbgONKNM�dh`Yb6O�bgQ p XfÖÉPRd�ó��>÷����iâè�É�g�aàgã×�

p M�dYKN]f`wP6M�_L`Ybg_NT�M d�Xc_a`YQYXcjgPR_a`SM�]\P0M×�HXcdh`YM _NT�X\P6kWM ]ÝT PR^)VNXZb6kNM#dYXcjR_Nb6kNM�]7Û[K��hb	kNM)T PR]cbgQ ¥
dYKÅT�bg_aÖgM�QYjgM�_NT XcP0ÖgM�Qh`SXZTÒPR]¾kNM�_a`SQYb0kNM#]cPUTÒPRO[P�T bg_a`YM _NXZk[P0M�_L`YQYM�]cbgdiígígí*^ ¥ ]cbRd �Éígð0^�� n K ©
QYXZbgdSPR^�M _a`YMR�NkNM�_a`SQYb�kNM�M dI`wPUTÒPÉO[P�dhM�M _NT�KNM _a`SQYP�]cP)XcdhbR`SM�QY^0P)kNM��Wì ðgà î n â»PRONQhbÒ�WXZ^6PÉk[PR^�M _a`SM
P	]cbgd,�Wß�à0^�kNM)ONQhbR��KN_NkNXZk[PRk9�¯ÖgM Q�Ô7XcjN�/�gàgã×�9JLKNMUM d�]cP6Xc_a`SM�Qh�²PRæ#M _a`SQhMU]\PRd�TÒPRO[PÉd�dYKNO�M QhXcbgQ,M
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Ô�ú¦ú¦ú8¼Ï�¤±<¨®ª¦£`¯¦½<§ �¤´<¨®±�ª¦£`ª  ªw�^§�¨¢�ç±+�k¶<´�¼N«��§ ¯2±+¯�±<�:k%m/m¦ÛonIÛLpÕÜBq?·¾¥¦���¸Ù��s0?�®»�À#�¤´�§�¡¢�¦»R�wú¦ú(�°ºçÈ"ª~¡@«¬ ´+�¤ª±<¨�£�©I¯°´�§�¨�´-¶<ª~É+¯¦�	¨¢Ê�¯°´�§�ª¦¡Æ¨®´<±<¨®©�ª~¡®ª  �^¯¦Á¾¶<´�±<¨®±<ª¦±�±+�Ï¡®ªæ¨®£�¯¦§ ���^¼Ïªæ±+��×�ô�í¦õ î Ã#»�¯¦½<§ �¤´<¨®±<ªæª  ªw��§�¨¢��±+�¡¢¯°£\¡®ª¦´<©I�¤£�É<¨�±+��¯ ³ ��«ªn�Í©I¯°£\±+�¤£�©I�^¨¢§ ¯°£��¤´8¡®ª�ê��¤©�©�¨¤«¯°´8ð�ð�ðKÇ ��Ç®ÔwÇ
Xc_a`SM�QY^�M kNXcP�kNM�Þ[_NXckNPRd)O�bgQ p XZÖÉPRd�ó���÷����§âè�É�g�aàgã×� ¥ P�`YQSPÒÖ �M dUkNM6]\P�T�K[PR]okWM V�M _ÇbHT�KNQYQhXcQ�]cbgd
Xc_a`SM�QYT PR^)VNXZbgd¤kWXZ��KNdhXZÖgbRdoM _6T bg_a`SQYP)kNM{]cP�kNXf��KNdYX �bg_6^�bg]ZM T KW]\PRQ�� D _a`Sbg_WT M d��NM ]¯TÒPR^#VNXcb�kNM,dhXcjg_Nb
kNM Ñ 6 ² 6 dYM0ONQYM�dYM�_L`SP�T M�QYT P�kNM�]A_WXZÖgM�]rkNM0]cP�XcdYbÉ`SM Qh^6P�kNM0�Wìîðaà î n �¾O�bgQ�]cb�JLKNM0M�dh`Ybgd#_NXfÖgM�]cM d
T M�QYTÒPÉ_NbgdUP�]Zbgd��g�g��^-^)KWM dh`YQSPR_ÌdYM Q�KN_[P�æ�bg_[P�kWM0`SQYPR_NdhXcT X �bg_ÌM�_a`SQYM6kNXZ��M�QYM _a`YM d#QhM j �ÓZ^0M�_NM d
kNXc_ �PR^0XZT bgd�â�`wPÉ]!T bg^�b�]cb�dhKNjgXZM QYM�_ p XZÖÉPRd�ó��#÷����c�o�R�g�gàgã�� D dI`SbÆONKNM�kNM�bRVNdYM�QhÖÉPRQYdhM�`wPR^)VWX �M _
M _�]\PRdEdYM�QYXZM dikNM�PR_Nbg^0PR] �ÓcP#kNM�ÖgM�]cbeT XckNPRk�kWM�]cP0Ô7XcjN�N�R�W�[]\P*T KNPR]�^)KNM�dh`SQYP0kNXf��M QhM _NT�X\PRdEdYKH`SXc]ZM d
M _a`SQhMU]\PRd{dYM QhXcM�d,O¯bRQ�PRQYQhXcV[P0kNM)]cbRd�àR�g�6^ ¥ PÉJeK �M ]c]cPRd{O�bgQ,kWM V[P��hbW� v bgQ,Mu�hM ^�ON]cbN�¯M ]ÏM�ÖgM�_L`Yb
bHT�KNQYQhXckNb#M _���M VNQhM Qhb © ^0PRQYæ�b)kNM��R�R���N�WT PRKNdYPRkNbUO�bgQ!M ]/O[PRdYbUkWM CED k/�NdYM�bgVWdYM QIÖÉP*T�]\PRQYPR^�M _a`SM
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M _�]cbgdo_NXZÖRM ]cM�d>dYKNO�M QhXcbgQhM dET bR^0bUKN_�ÖeXcQYP��hM�PR_a`SXZT XZT ] �bR_NXcT�b#kNM�]\PÉd>PRdh`YXc]Z]\PRd��HO�M Qhb�M�_�]Zbgd!_NXfÖgM�]cM d
Xc_W��M�QYXZbgQYM�d¤_Nb�M d¤^)K ¥ T ]cPRQYb�`wPR][ÖeXcQYP��hMUâ�Xc_NT�]cKNdhb�]cP�T�bg^�O¯bg_WM _a`SM�æ bg_[PÉ]¯M�dokNM�]¯dhXcjg_Nb�bgONKNM�dh`YbLã��
t d �Óè�Ý]cPRd�dYM�QYXcM�d#O�bgQ�M _NT�Xc^0P�kWM6]cbRd�íR�g��^?dhbg_Ì^)K ¥ T�bgÜNM�QYM _a`YM d)M�_L`YQYM0d �Óè�7PRd �Ó¤T�bg^0b�]cb�dYbR_
M _a`SQhM�M ]c]cPRd)]cPRd)dYM�QYXZM d*JLKNM�M dI` �PR_ÑO¯bRQUkNM V[P"�hbÆkWM�]cbgd��R�R�Å^���O�M QhbÆ]cPRd)dhM QYXZM d�P�]cbgdUàRígðÅ^
dYbg_ªPRO¯M�_[PRd	^�bekNM QYPRk[PR^�M _a`SM�T bRÜNM QhM _a`SM�d�T bg_·PÉ^)V¯bRd0jgQhKNO�bgd � l M dYPÉ��bgQh`YKN_[PRkNPR^0M�_a`SMR�>_Wb
ÜLKNV¯bU^�M kWXcT XZbg_NM�dokNM t{l�n!v P)]Zb#]cPRQYjgb�kNM,]Zbgd)´h_WXZÖgM�]cM�d!kNM{`YQSPR_NdhXcT�X �bg_.µ#PR_a`SM�d>^0M�_NT XZbg_[PRkNbRd �
kNM#^0PR_NM�QSP*JLKNM#M�d{Xc^�O�bgdYXZVN]cM,KW_[P0kNM�dYT�QYXcO�T X �bg_�kNM�`SPR]c]cPRk[P*kNM�T�K[PR]ZJeKWXcM QET�XcdSPÉ]c]\PÉ^0XZM _a`SbUM�_�]\P
ÖgM�]cbeT XckNPRk9�

""É¬��9¬�� �>Ä²µÍ��°Ê¶7±�´G� �Í ºaz±²ºg°Ãºg°�¯®Ò«¹´C/ÝµÍ� °Ì´[¶7±�´N¸ �´W®�±²ºg°

t JLK �ÓÂdYMiPR_NPR]cXZæÒPRQ �P{dYX[M�]NÛ[K¹�hb�ÖgM QI`SXZTÒPR][O�bgdYXf`SXfÖgb�kNMETÒPÉ]cbgQÏM�_0]Zbgd�_NXfÖgM ]ZM drXc_a`YM QY^�M kWXcbgdiâ²ÔÝXcjN�g�gàgã
T bgQhQYM�dYO�bg_NkNMUP�KN_�ÛNK¹�hb	kNXcPRO �ÓcT�_NXcT�b*b	P0KW_�Û[K¹�hb6XcdYbRO �ÓcT�_NXcT�bN� v PÉQSP0]Zbgdi_NXZÖRM ]cM�d�XZ_a`SM Qh^0M�kNXcbRd �
kNbg_NkWM�M�]!jgQYPRkNXcM�_a`SM�^�M kNXZbÅkNM�`SM�^0O�M QYPÉ`SKNQYPÅM d ð ²Y÷ ð�ñ ç �NìZßæ�·ß"���eé î n ^����w�AdhM�ONKNM kWM
M dI`SXc^0PRQ>kNM�]cP)^6PR_WM QSPUKNdhK[PR]�KN_NP�kNXf��KNdYXfÖeXck[PRk	`YKNQYVWKN]cM�_L`SP�kWX\PRO �ÓZT _NXZTÒP#kWM�T PR]cbRQ>T bg^�b

ï Ã Í Ñ 6 ² 6
ð ²Y÷ ð�ñ ç¸Í�ßgì à��Ãß"� � ä ^ ä d ��� Ô â»�R�aã

T K ¥ bÌdhXcjg_Nb.M�d�T�bg_NjgQhKNM _a`YM�T�bg_¨]Zb.dYKNjgM�QYXZkNb.O¯bgQ p XZÖÉPRd�ó���÷�����â»�R�g�aàRã��AO¯M�QYb.M d0PR]cQhM kNM�kNbgQ
kNM�kNbgd �bRQYkNM�_NM d�kNM.^0PRjg_NXf`SKNkª^0P ¥ bgQ6JeKWMÆM�]{ÖÉPR]cbRQ�ç ß"� � ã ^ ä d ��� dYKWjgM QhXckNbÊO�bgQ	M�dh`SbRd
PRKW`YbgQYM�d � t ON]ZXcTÒPÉ_NkNbÌM�dh`SPÌkNXZ��KWdYXZÖeXZk[PRkÑO[PRQSP.`SbekNbÌM�] � bg]f��bN�oXZ^0ON]ZXcT PRQ �ÓcPÅKN_[PÃT PR_a`SXZk[PRkªkNM
TÒPR]ZbgQrkNM�ç �V��ß"�?Z ��á M��HO¯bRQh`wPÉkNb)Ü[PRT�X\P�]cbgdA_NXfÖgM ]ZM dAdYKNO�M QhXcbgQhM d��W]cb�JLKNM{M�doM×�WT�M dhXZÖgbUT�K[PR_NkWb
dYM�]cM�T bg^�O[PRQYP�T bg_¨]cbÆQYM JLKNM�QYXZkNbÃO�bgQ p XfÖÉPRd�ó��U÷����Øâè�É�g�aàgã#O[PÉQSP.V[PR]\PÉ_NT M PRQ*M ]EM��HT M�dYbÊkNM
TÒPR]ZbgQ*â»ç��Éðg�g� �,á ã�jaPR_[PÉkNb�M _.]cbRd{_NXfÖgM ]ZM d�XZ_L`YM Qh^0M�kNXcbgd{O¯bgQ{]cbgd�Xc_a`SM�QYTÒPÉ^)VNXcbRd,T bg_�M�] � PRQ
n PRQYXZV¯MÉ� D dI`wPÊkNXZ��KWdYXZÖeXZk[PRkªM�d�T bg^�O[PRQYPRVN]cM�M _�^0PRjg_NXf`SKNk9�iPRKW_NJLKNM�_NbÇM _�dYXZjg_NbN�ET�bg_�]cbgd
ÖÉPR]cbgQhM d>QhM O�bgQh`SPRkNbgd>O[PÉQSP)bR`YQSPRd>QhM jgXZbg_NM d>O�M QhdYXZdh`SM�_a`SM ^�M _a`YM�XZ_WÛ[KNM�_NT XcPRk[PRd>O�bgQ>QYM�^0bR]cXc_WbgdokNM
^0M�dYbeM dhTÒPR]cPW�¯`SPR]7T�bg^�b	M ] m T �MÒPR_Wb t KNdI`SQSPÉ]>â q PÒÖgM XZQSP � PRQSPÉV[PÉ`Sb.ó��i÷����c���R�R���Nå C ÜWbg^0OWdYbg_§ó��
÷����c�Â�R�g�R�aã��

q b	bgVWdh`wPÉ_L`YMR�¯kNXZÖRM QYdhbgd,PÉKW`SbgQhM d)âwóM� ü3�c� � M�_a` ¥ � T � XZ]c]ZX\PR^�d �9ßwo2og�Wå � M _a`0ó��E÷����c�¾ß¦o�oaàHå



�2o
n M dhdYX ¥ Ô�PÉ_L`YXc_NX»�a�R�R���Nå  M _N_NXZ_Nj ¥ y PR]c]ZXcd �R�R�g�-�Nå n M dhdYXÝó��7÷����c�a�É�g�g�aã¾Ü[PR_UM dI`wPRVW]cM T�XckNb�JLKNM>O�bgQ
kNM VNP��hb�kNMU]\P6T PRO[P	dhKNO¯M�QhÞ[T�X\PR]Ý^0M�æ T ]cPRk[P6kWM ]ÏbeT �M PR_Nb�M ]7Û[K¹�hb�M d�M�dYM�_NT XcPR]c^�M _a`SM)PRkNX\PÉV �PÉ`SXZT b
¥ T bg_NdhM T�KNM _a`SM�^0M�_a`SM*]\P�^0M�æ T ]cP0kNM�ONQYbRONXcM�k[PRkNM�d{^0PÉ`SM�QYX\PÉ]cM dEbeTÒPRdhXcbg_NPRk[P*O¯bgQi]cbRd�QhM ^�bg]cXZ_Nbgd
kNMi^0M�dYbeM dYT PR]\P�bHT�KNQYQhM�OWQYXc_WT XcONPR]c^�M _a`SMEP�]cb�]\PÉQYjgb�kNMi]\PRdrdhKNO¯M�QhÞ[T�XcM�doXcdhbgO �ÓZT _NXZTÒPRd�� v bRQA`SPR_a`SbN�
O[PRQhM T M�QSPRæ�bg_[PRVW]cM�O¯M�_NdSPÉQ{JLKNM#M�]�Û[K¹�hb0ÖRM QI`SXcT PR]¾bgVNdhM QhÖÉPRkWb�â»Ô7XcjN���R�gã>dhM�`YQSPÉ`YM�kNM�]\P*T bR^0O�b ©
_NM _a`YM,ÖgM QI`SXZTÒPR]¯kNM{KN_	ÛNK¹�hbUP#]Zb)]\PRQhjgb�kNM,]\PÉdoXcdhbgONXZT _[PRd�� ¥ _NbUP�`SQSPÒÖ �M d>kWM,M ]Z]\PRd�� F KNO�bg_NXZM _NkWb
JLKNM,]\P�kNM _WdYXckNPRk�M d¤KN_[P#��KN_NT�X �bg_0kNM,]cP�`SM�^0O�M QYPÉ`SKWQSP�dhbg]\PÉ^0M�_L`YMR�eO[PRQYP#TÒPRkNP�`SXZM ^�O¯bN�LM�]�Û[K��hb
kNM�TÒPR]ZbgQ>O�M QYO�M _WkNXcT�KN]\PRQEPÉ]9jgQSPÉkNXcM�_L`YM�kNM�`SM�^0O�M QYPÉ`SKNQYPUkNM V�M�T�KN^�ON]cXZQoJLKNM

µ 6 ² 6EDGF ²¹Ã � Ô â»�Hß�ã

kNMAkNbg_NkNMAdYMAbgVW`YXcM�_NMrKN_[PEM��HONQYM�dYX �bg_#O[PÉQSPEM ]gÛ[K¹�hbEÖgM�Qh`YXcTÒPÉ]ekWMAT PR]cbRQ¾Pi]Zbi]cPRQYjRbikWMA]cPRd¾XcdhbgONXcT�_[PRd
â²XZdYbR`YM QY^0PRdSã��NKN_�Û[K¹�hb�÷aûRù²÷+
oú÷��²ùèøwõ¹�NkNM�]\P#��bRQY^0P

â Ñ 6 ² 6 ã.H �I� H J Ã~âJ1 6 ² 6 ã ëLK Ì â É 6 ² 6 ã ëNM?Ô â»�g�gã

T bg_

â ëNK3Ô/ëNM ã Ã � Í ð ²P÷ ðPOð ²f÷ ð�ñ Ô Í ð ²f÷ ðPQð ²f÷ ð�ñ �Ã R eSUT � Í ð É ÷ ð�ñð ²P÷ ðRñ Ô ð 1T÷ ð�ñð ²f÷ ð�ñ � â»�Ríaã

]\P{O�M _WkNXcM�_L`YM!kNM!]cPRdÝXZdYbR`YM Qh^6PRd��RV[P"�hb,]\P,PÉONQYbÒ�HXc^0PRT X �bg_�kNMoÖeXcM�_L`Yb,` �M�QY^�XcT bWå R e Ã �Wì ���)ß"���CZÏM�d
M ]eO[PRQ �PR^0M�`SQhb�kNM n bgQYXZbg]cXZd �AS�M�dÝ]\PEjgQYP"ÖRM k[PÉk9� ¥ T�M�dÝKN_�T beM�Þ[T�XcM�_L`YM�â²T�bg_NdI`wPR_a`SMÒãzkNM¤M��HO[PR_WdYX �bR_
` �M�QY^�XcTÒPH�

| PiÔÝXZjN���R�>^)KNM�dh`YQSP�]cPRd�dYM�QYXZM dzkNM ]aÛ[K¹�hb�PRkNXcPRV �PÉ`YXcT�b>kNMr]\P>M T�K[PRT X �bg_6âè�g�gã×�ÉdhXc_�ONQYbR^0M�kNX\PRQ��
dYbgVWQYM OWKNM dI`wPRdEP#]cPRdodhM QhXcM d¤kNM,]cP�M dI`SXZ^6PRT�X �bg_�kNXZQYM T�`wP#kWM{]\P�M T�K[PRT X �bg_.âsß¦oaã�� v KWM kNM�bgVWdYM QIÖÉPRQYdhM
JLKNM0O�bgQ�kNM�V[P��hb�kNM0]Zbgd��R�g��^?M×�WXZdh`YM�KW_[P�XZ^0O�bgQI`wPR_a`SMUdhXc^�Xc]ZXZ`SKWk�T KNPR]cXf`wPÉ`YXZÖÉP6M _a`YQYM0PR^)V[PRd
M dI`SXc^0PRT�Xcbg_NM�d �H^0bgdI`SQ �PR_NkNbgdhM�JLKNM�]cbgd!M�ÖgM�_L`YbgdiPRdYbeT XcPRkNbgd!P*]Zbgd!QhM ^�bg]cXZ_NbgdAkNM�]\P n bgQhQYXZM _a`SM�kNM
| PRæ bN�RPRd �ÓLT�bg^0b�dYKNd7ONQYbR^0M�kNXcbgd¤â²ÔÝXcjN�"�gàgã��¹`SXZM _NM�_#]cbRdz^�Xcdh^0bRdzdhXcjg_Wbgd7M�_)PR^#V[PRdzM dh`YXc^0PRT XZbg_NM�d �



�R�
D dh`wP�dYXc^�Xc]ZXZ`YKNk�M _a`SQhM!PR^#V¯bgd¾Û[K¹�hbRd7dhKNjgXcM�QYM¤JeKWMoKN_[PiO[PRQI`SMokWM ]aÛ[K¹�hb,bRVNdYM�QhÖÉPRkNb�kNM V�MokNXZQYXZjgXcQhdYM
P	]cb	]cPRQYjRb6kNM)]cPRd{XZdYbgOWXcT _NPRd � D ]ÝÛ[K��hb�kNM)TÒPÉ]cbgQ�Xc_NkNKWT XckWb	O¯bRQ{]cbRd,QYM�^0bg]ZXc_NbRdikWMU^0M�dYbeM dYT PR]\P
kNM V�MÆbHT�KNQYQhXcQ�kNM�dYkNMÃ]cbgd�_NXfÖgM�]cM d�Xc_a`YM QY^�M kWXcbgd�Ü[PÉdh`wPÇ]\PÊT PRO[PÇkNX\PRV �PÉ`SXZTÒPÊdYKNO�M QIÞ[T XcPR]è��T K ¥ b
M dhO¯M�dYbgQ*TÒPÉ^)VNX\P�O¯bgQU]cP�^�M æ T�]\P ¥ PRd �Ó!T PR^)VNXcP�`wPÉ^)VNX �M�_Ê]\P�OWQYbR��KN_WkNXck[PÉkÊkNM�]\P�`YM QY^�beT ]cXZ_[P
âwóM� ü3�c� n M�dYdYX ¥ ÔÂPR_a`YXc_NX»���R�g�-�Nå  M _W_NXc_Nj ¥ y PR]c]ZXcd �9�R�g���Wå n M�dYdhX�ó���÷����c�z�R�R�g�aã�� F Xc_.M�^)V[PRQhjgbN�
P�]cbgd�íRígí�^%O[PRQhM T�M�ÜNPRV¯M�Q�KN_[P�PR_a`SXZT bgQhQYM ]cPRT X �bg_ÅM�_L`YQYM�PR^)VNPRd�M dI`SXc^0PRT�Xcbg_NM�d �9]Zb�JLKNM*ONKNM kWM
dYKNjRM QYXZQ	JLKNM.kNM _a`YQYbÇkNM�]cbRd6QYM�^0bR]cXc_Wbgd6M×�WXZdh`YM�KN_[P¡T XZQYT�KN]\PRT�X �bg_¨ÖgM QI`SXZTÒPR]�kNXZ��M�QYM _a`YM.PR]�Û[K��hb
XcdhbgO �ÓcT�_NXcT�bN�

m `YQYb�ÜNM�TwÜNb#XZ_L`YQYXZjaPR_a`SM!M�drJeKWM�M�]WÛ[K¹�hb�PRkNXcPRV �PÉ`YXcT b{M dh`YXc^0PRkNb�M�dAKW_0bgQhkNM _�kNME^0PRjg_NXf`SKNk
^0M�_NbgQzJLKNMoM�]HbgVWdYM QIÖÉPRkNbN�É]cbiJeKWM¤ÖÉP�M�_)T bg_a`YQSP�kWM ]eTÒPRQ �PRT�`YM QÏPÉkNX\PRV �PÉ`SXZT bEkNMo]Zbgd¾QYM�^0bg]ZXc_NbRd � F Xc_
M ^)VNPRQYjgbW�z]Zbgd�QYM�dYKN]f`wPRkWbgd�_eKW^ �M�QYXcT�bgd�QYM�T XcM�_a`SM d�kNM n PR_LKW`Sb ¥ l KNV�b"ÖHX��Rb"ÖÑâ»�R�g�g�aã{^#KNM dI`SQSPÉ_
JLKNM�M ]�Û[K¹�hbUkNXcPRO �ÓcT�_NXcT�b#kNM�^�M dhbHM�dYT PR]\P#kWM V�M�dYM QokNM ]9^�Xcdh^0b�bgQYkWM _�JLKNM�]cbRdokNM�^ �PRd¤` �M Qh^0XZ_Nbgd
M _ª]Zbgd�V[PR]\PÉ_NT M�d0M�_NM Qhj �M�`YXcT bRd6O[PRQYPÃ^�M dhbHM�dYTÒPÉ]\PW�!kWM _a`SQhb¡kNM�]Zbgd*JLKNMÅdYM�M _NT�KNM _a`YQSP¡M ]>Û[K��hb
XcdhbgO �ÓcT�_NXcT�bN�eO¯bgQo]cb)JLKNM�_NbUONKWM kNM�kNM�dYONQhM T XcPRQYdhMR� q bUbRVNdh`SPR_a`SMR�[]cP#kNXf��M QYM�_NT XcP#kNM�KN_�bgQhkNM _�kNM
^6PÉjg_NXZ`YKNk�M _a`SQhM)]cbgdEÛ[K¹�hbRd{bgVNdhM QIÖRPÉkNb ¥ PRkNX\PÉV �PÉ`SXZT b*JLKNM)dhM)^)KNM�dh`SQYP	PRJLK �Óoâ»ÔÝXZjN���gàgã>O[PRQhM T�M
dYM�Q{M��HT�M dYXfÖÉPW�¯kWM�^0PR_NM�QSP*JeKWM�`wPÉ]¾ÖRM æ�_Nb0`YbHkNb�M ]¾T PR]cbgQEkNM�]�Û[K¹�hb6bRVNdYM�QhÖÉPRkNb0kNM V�M#XZQYdYM�P�]cbgd
_NXZÖRM ]ZM d)dhKNO¯M�QYXZbgQYM�d ��dYXZ_NbÅJLKNM	kWM _a`SQhb�kNM	]cbRd#QYM�^0bR]cXc_Wbgd�M _ÇPR]ZjgKN_[PRd�æ bg_NPRd)M ]¤TÒPR]ZbgQ�JeKWM6ÖÉP
Ü[PRT�X\P�PRQhQYXcVNP{dYM>T�bg^0O�M _WdSP�T bg_*M�]NTÒPR]ZbgQÝJLKNM>ÖÉP,Ü[PRT�X\P�PRVNP��hb�M _*bR`YQSPRd�æ�bg_[PRd��aT bg^�b�]cb,dhKNjgXZM QYM
]\P�kNXf��M QYM�_NT XcP�M _ÆM ]�dYXZjg_Nb�kNM*]cbgd�M�ÖgM�_L`Ybgd#JLKNM�dYM*^)KWM dh`YQSPR_ÃM _Æ]\P�ÔÝXZjN���R�H� D _a`SbR_NT M�d �Ýd �bg]cb
KN_[P#T PR_a`SXZk[PRk	QhM dYXZkNK[PR]�kNM,T PR]cbRQ¤dhXc^�Xc]\PÉQrP�]\P�kNM ]�Û[K¹�hbUPÉkNX\PRV �PÉ`SXZT b�dYM Q �Ó\P#]cP�JLKNM�dhM{M×�WO�bgQI`wPRQYP
P�]Zbgd!_NXfÖgM�]cM dEdhKNO¯M�QYXZbgQYM�d �

�.�.���ÁÂ ���I���]�,�N�#��%�
D _ÅM dI`SM)T PRO �ÓZ`YKN]cb�dYM�Ü[P6PÉV¯bgQhk[PRkNbW�/P�O[PRQh`YXcQEkNM�^0M�kNXcT�Xcbg_NM�d�kWM t,l�n!v kNM#PR]Z`SP�T PR]cXZk[PRkÌâ²kNM
PRT KWM QYkWb#T bR_0]ZbgdrM dh` �PR_Nk[PÉQYM d¤kNM C M�]cM�k ¥ _NM pil,G kNME]ZbgdrXc_NkNXZTÒPRkWbgQYM�d�kNM�T PR]cXZk[PRk*kNMi]cbgd�kNPÉ`SbgdSã��
]\PÅM×�WXZdh`YM _NT�X\P.kNM�KN_[P.T bg^�O�bg_NM _a`YM	ÖgM QI`SXZTÒPR]>kNM�]!Û[K¹�hb�`SKWQYVNKN]ZM _a`Sb.kNM�T PR]cbgQ#kNXcQhXcjgXZk[P�Ü[PÉT X\P



�Hß
PRQYQhXcV[P�M _Ç]cbgd#_NXZÖRM ]cM�d)Xc_a`YM QY^�M kWXcbgd�kNM ]!T�M _a`SQhb.kNM ] � bg]f��bÅkNM ���M×�HXcT bW�A]cP�T KNPR]!M dUXZ_NkNKNT�XckNb
O¯bRQ�]Zbgd�QYM ^�bg]ZXc_Nbgd�kWM6^�M dYbeM dhTÒPR]cP�OWQYM dhM _a`SM�dUM _¡]Zbgd�_NXZÖRM ]ZM d�dYKNO�M QhXcbgQhM d � m `SQhbgd�QYM dhKN]Z`SPRkNbgd
bgVNdhM QhÖÉPRT�Xcbg_NPR]cM�dzOWQYM�ÖeXZbgd¤â p XZÖÉPRdoó���÷����c�É�R�R�aàgã/^)KNM�dh`YQSPR_�JeKWMAO�bgQ¾kNM�V[P��hbikNM ]L_NXfÖgM ]akWM ]aKN^)VWQSPR]
kNM�ÔÝ]ZbgQYXZk[PW�zM ] � bR]Z��b�kWM ���M×�WXZT b�jaPÉ_[P�ç%�Éðg�g� �,á kNM	T PR]cbRQ�O�bgQ#^�M kWXcb�kWM ]oXZ_a`SM QhTÒPR^#VNXcb
_NM�`Yb�T bg_.M�] � PRQ n PRQYXZV¯MÉ��P0`SQYPÒÖ �M�d�kNM ] n PR_[PR]7kNM#ÚAKNTÒP¹` �PR_9� D dh`YMUTÒPR]ZbgQ{kWM V�MUM��HO¯bRQh`wPÉQYdYM)P
]cbgdr_NXfÖgM�]cM drdhKNO¯M�QYXZbgQYM�d¤O�bgQr^0M�kNXcb�kNMEKN_�Û[K¹�hb�M _0T bg_a`SQYP�kWM�]cP�kWXZ��KNdhX �bg_*^�bg]cM�T KN]cPRQ �gXZ_NkNKNT�XckNb
O¯bRQ>QYM ^�bg]ZXc_Nbgd��

| bRd�QhM dYKW]Z`wPÉkNbgd�PRJLK �Ó�ONQhM dYM�_a`wPRkNbRd#^)KNM�dh`YQSPR_ÃJeKWM0]Zbgd�QYM�^0bg]ZXc_NbRd,kNM�^0M�dYbeM dYT PR]\P�]ZXcV�M ©
QSPRkWbgd�kWM0]cP n bgQhQYXZM _a`SM�kNM | PÉæ b�^6PR_a`YXcM _WM _ÌKW_ÃÛ[K¹�hb�^�M kNXZb�kNM*`SM�^0O�M QYPÉ`SKWQSP�dYXcjR_NXZÞ[T PÉ`SXfÖgb
ç�ß"�<�CZ î n ^ d¤���EJLKNM#ÖÉP�kWM#]cbRd�_NXfÖgM�]cM diXc_a`YM QY^�M kWXcbgdiP0]ZbgdEdYKNO�M QhXcbgQhM d)â»ÔÝXZjN���gàgã×� | P0T bR^ ©
O[PRQYPRT X �bg_¨M�_a`SQYM�M ]>Û[K��hbÃkNM�TÒPÉ]cbgQUbgVWdYM QIÖÉPRkNb ¥ M�]>Û[K¹�hbÃPRkNX\PÉV �PÉ`SXZT b�M�dh`SXZ^6PÉkNbªâ²ÔÝXcjRd �r�R� ¥
�gàgã#^)KWM dh`YQSP�JLKNM�M ]!bgVWdYM QIÖÉPRkNbÆM d*kNM�KN_ÑbgQYkNM�_¨kWM�^6PRjR_NXZ`YKNkÊ^6P ¥ bgQUJLKNM�M ]EPRkNXcPRV �PÉ`YXcT�bN�
D _�kNXfÖgM�QYdYbRdE`YQSPRVNP��hbgd>dYM�Ü[PÉ_�KH`SXc]ZXcæ PRkNb#M�dYJLKNM�^6PRdE^�M QYPR^0M�_a`SM�XcdhbgO �ÓZT _NXZT bgd!ONPRQSPU]\P�kNXZ��KNdhX �bg_
PÉ`SQhXcVNKWXck[P�PÅ]\PÅPRT�`SXfÖHXZk[PRk¡kWM	^0M�dYbeM dhTÒPR]cPW��kNM dhONQYM�T X �PR_NkNbgdhM�PRd �Ó¤]\P�T�bg_a`SQYXZVNKNT�X �bg_¡kWX\PRO �ÓZT _NXZTÒP
âwóM� ü3�c� � M _a` ¥ � T � XZ]c]ZX\PR^�d ��ß¦o�og�Wå l PR_NPRV[PRdhbgjg]cKÑó��i÷����c�Ïß¦o2o��Wå � M�_a`6ó���÷����c�Ýß¦o2ogàgã�å9dhXc_�M�^ ©
V[PRQhjgbN�ÂQYM�T XcM�_a`SM ^�M _a`YM)dYM�Ü[P0^�bgdh`YQSPRkWb6JLKNM#M�]�Û[K¹�hb	kNXcPRO �ÓZT _NXZT b*M d�T bg^�O[PRQYPRVN]cM�T�bg_ÅM ]�Û[K��hb
XcdhbgO �ÓcT�_NXcT�b{O�bgQÏ]Zb,JLKNM>_Nb,kNM�V¯M>dhM Q�kNM�dYONQhM T�X\PRkNb�â � XZ]c]ZM ¥ l PÒÖHXZd �Nßwo2o2oWå n PÉ_eKH`Sb ¥ l KWV¯b"ÖeX¾�Éb�Ö��
�R�g�g�gã�� t KN_�PRd �Ó�]\P�kNXZ��M�QYM _WT X\P�kNM,KN_6bgQYkNM�_�kNM,^0PRjg_NXf`SKNk0M _a`SQhM�PR^)V�bgdAÛ[K¹�hbgd!ONPRQYM�T M,dhM Q!M×� ©
T M�dYXZÖÉPW�HkNM{^0PR_NM�QSP�JLKNM{`wPÉ]ÂÖRM æ,ÜNP ¥ P)JLKNM{kNXcPRjg_NbRdh`SXZTÒPRQrM�]�Û[K��hb#kNM�TÒPR]ZbgQ¤kWM{^0PR_NM QYP�XZ_L`YM jgQYPR]
kNM _a`YQYb�kNM)T PRk[P6QhM ^�bg]cXZ_NbN� ¥ P	JeKWMUPRO[PRQhM _a`SM�^0M�_a`SMUM ]¾Û[K¹�hb�kWM#TÒPÉ]cbgQiONKNM�kNM)`SM�_NM Q,kWXZ��M QhM _a`SM
dYXZjg_Nb�kNM�PRT KWM QYkWb�P�JLK �M*æ bg_NP�kNM�]�QYM�^0bg]ZXc_Nb6dYM*M dI` �M*^)KNM�dh`SQhMÒPR_WkNb¡â�T bg^�b�dYM*dYKWjgXcM�QYMUM _Æ]\P
F M T�T X �bg_ GhGYG �îíW�fß�ã��

| PÉd>dYM T�T XZbg_NM dEÜNXZkNQYbRjgQ �PÉÞNTÒPRd��WkNM�T ]ZbgQYbÉÞ[]\P ¥ kNM�_LKW`YQYXcM�_a`SM diP#`YQSPÒÖ �M dEkNM,`SQhM d>QhM ^�bg]cXZ_Nbgd
kNME^0M�dYbeM dhTÒPR]cP,kNME]\P n KNM�_NTÒP�kNM t QhjgM ]ZX\P,dYKWjgXcM�QYM _*]cP,M��HXcdI`SM _WT X\P�kNMEKN_NP�T�XcQhT KN]cPRT X �bg_)`SbgQhbgXckNPR]
kNM _a`YQYb	M�]c]cbRd�â C PRKNONXZM Q © | M�`wPÉjgM�ó��!÷����c�¯�R�g�gíWå G dhM QY_ © Ô[bg_a`wPR_WM�`*ó��E÷����c�¯�R�g���Lã×� F XZ_�M�^)V[PRQhjgbN�[]cb
JLKNM�dhMEdSPRV�M>kNME]\P,kNXZdh`YQYXcVWKNT X �bg_UkNM>ÖgM�]cbeT XckNPRk)ÖgM�Qh`SXZTÒPR][M�_0QhM ^�bg]cXZ_Nbgd7kNME^0M�dYbeM dYT PR]\P�ONQhb"ÖHXZM _NM



�g�
kNME`SQSPÉV[P��hbgdr`SM �bgQYXZT bgd��L`SPR][T bR^0b�M ]ÂkNM y X �KWkNM æ ¥ l QYXf`SdhTwÜNM ]7âè�É�g�gíaã×�aJeKWXcM _WM dodhM�M�_W��beTÒPR_0M _6KW_
QYM�^0bg]ZXc_Nb�dhKNO�M QhÞNT X\PÉ]AVNPRQYbeT ] �Óc_NXZT bN� F KNd�QYM�dYKN]f`wPRkNbRd�^#KNM dI`SQSPÉ_ÌKN_[PÉd#M dI`SQhKNT�`YKNQSPRd�ÜNbgQhXcæ bR_L`SPR]
¥ ÖRM QI`SXcT PR]zkNM ]¾`SXZO¯b0T K[PRkWQYKNO�bg]\PÉQ �ÂT bg_�dhXc^�M�`YQ �Ó\P)ÖRM Qh`YXcT PR] ¥ dYXZ^0M�`SQ �Ó\P*T bg_ÅQhM dhO¯M�T�`Sb�PÉ]zT�M _a`SQhb
kNM ]¾QhM ^�bg]cXZ_Nb�â�ÖRM Q�ÔÝXcjW�[�2�gã×� q b�bgVNdI`wPR_a`SMÉ�ÂM _�]\P*ÔÝXcjW�[�g�ÉT�_Nb*M�d�T�]\PRQYP)]\PUM��HXcdI`SM�_NT XcP�kNM�KN_NP
T bg_HÞ[jgKNQYPRT X �bg_UÖgM QI`SXZTÒPR][T�bg^0b�]cP,JLKNMEQYM O�bgQI`wPR_ y X �KNkNM æ ¥ l QYXf`SdYTwÜWM ]zâè�É�g�gíaã � ÔÝXZjN�a�2�(�è�aM×�WT�M OW`Yb
JLKNXcæ �PRd{Ü[PÉT X\P*M ]¾Þ[_[PÉ]zkWM#]\P*dYM�QYXZMR��Ü[PRT XcP�M�]zÞN_[PR]¾kNM���M�VNQYM�QYb ¥ OWQYXc_WT XcOWXcb*kNM#^0PRQhæ b�kNMU�R�R���N�
D _U]\PRdÝÔÝXcjgd��g�Éð ¥ ��oi`wPR^�O¯beT b�M d�T�]\PRQYP�]\P�M��HXcdI`SM _WT X\P,kWM!KN_[P,T�bg_WÞ[jgKWQSPRT�X �bg_)ÜWbgQYXZæ bg_a`wPÉ]HT�bg^0b
]\P)kNM�M�dh`YbgdiPRKW`SbRQYM d��NdYXZ_Nb*JLKNM�T M QhTÒPUkNM�]�_ �KNT ]ZM b)kNM�]Zbgd!QYM�^0bR]cXc_Wbgdo]ZbgdoÖÉPR]cbRQYM dodYbg_�_NM�jaPÉ`SXfÖgbgd
¥ PR]ZQYM kWM kNbgQ>kWM �M�dh`SM�dhbg_�O�bgdhXZ`SXfÖgbgd��NT bR^0b*dYM�^�M _NT�Xcbg_ �b�M�_�]cP F M T�T X �bg_ GhGYG �îíW�fßg�
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n bg_Å]\PUÞ[_[PÉ]cXckNPRk�kWM#M��HON]ZbgQSPÉQi]cP0T�XcQYT�KN]\PÉT X �bR_�ÖRM QI`SXcT PR]zkNM _a`SQhb	kNM�]cbgdiQYM�^0bR]cXc_Wbgd �[M�_�]\P
ÔÝXcjW�[íg�UdYM�^)KNM�dh`YQSPR_�]cbgd>ÖÉPR]ZbgQYM�d>kNM Ñ 6 ��² 6 ¥"Ñ 6 ² 6 M _�kNbgdEONQhbR��KN_NkNXZk[PRkNM�dEkNXZ��M�QYM _a`YM d �ÂT�bg^0b
��KN_NT�Xcbg_NM�dÏkNM5Ø x Ã Ø<÷6VØâ�kNbg_NkNMÉØ�M�d�]\P�kWXcdh`SPR_NT�X\P{PÉVNdYbg]ZKW`wP�M _a`SQhM>M ]WT�M _a`SQhbgXckWM!kNM ]HQYM�^0bg]ZXc_Nb ¥
M ]�ONKN_a`Sb�kNM{bRVNdYM�QhÖÉPRT X �bg_9�LM ]¯PR_NT�]\P��hMÉ� ¥ V M doKW_[P�M�dYTÒPÉ]\P�kNM ]�QYM�^0bg]ZXc_Nb�JLKNM�T bgQhQYM�dYO�bg_NkNM�P�]\P
kNXcdI`wPR_WT X\P>kNM�]LT M _a`YQYbgXZkNMoPÉ]aT bg_a`SbRQY_NbikNMXW.÷EW2H H K Ã �Wì��LàH�¹kNbg_NkWMYW,M�d7]cPEPR_Nbg^0PR] �ÓcPokNM�]e_WXZÖgM�]LkNM ]
^6PÉQ ¥ W?H H K dhK�^ �P¹�HXc^�bN�NPÉdYbeT X\PÉkNb�PR]¾T M _a`YQYbgXZkNM�kNM ]¾QYM�^0bR]cXc_WbLã�� D dh`Ybgd�kNPÉ`SbgdiT bRQYQYM�dYO�bg_NkNM�_
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QYM�^0bg]ZXc_Nb#M dh`SPRV[P�P �KN_�dYbgVWQYM�M ]¾PR_WT ]\P"�hM"ã��

t KN_NJLKNM�M×�HXcdh`YM6KN_NP�kNXcdhO¯M�QYdhX �bg_ÃXc^�O¯bgQI`wPR_a`YM�M�_¡]cbRd�ONKW_L`Ybgd)kNM0]\P�ÔÝXcjN�¾íR�W�Ý]Zbgd�kNPÉ`Sbgd
^)KNM�dh`SQYPR_¡T�XcM QI`wP�M�dh`YQYKNT�`SKNQYPWxUT M�QYTÒPÅkWM´Ø x Ãë�W�Ý]cbgd�ÖÉPR]cbgQhM d Ñ 6 ¥¬Ñ 6 ² 6 dYbg_¡M�dYM�_NT XcPR]c^�M _a`SM
_NM jgPÉ`SXfÖgbgdrP,]Zbgd�ígígí,^ ¥ O�bgdhXZ`SXfÖgbgdÏP,]cbgd��Éígð,^�� ¥ M�_0PÉ^)V¯bRdÏ_NXZÖRM ]ZM d �M dI`SbgdrT PR^)VNXcPR_)kNM>dhXcjg_Nb
T M�QYTÒP�kNMWØ x Ã �Wì ðH� D _�M ]¾TÒPÉdYb�kNM:² 6 �[T bg^�b*M dikNM�M dhO¯M�QSPRQhdYMR��]cbRd>k[PÉ`SbRdikWM T QhM T�M _ÅT�bg_W��bgQh^0M
PRKN^�M _a`wP�Ø x M _�PR^)V[PÉd>ONQYbR��KW_NkNXckNPRkNM d�� | PUkNXZdYO�M QhdYX �bR_�M�_�]Zbgd>k[PÉ`YbgdEONKNM�kNM�kWM V�M QYdhM�_Wb�d �bg]cb
PR]oQhKNXckWb�M _Ê]\PÉd)^0M�kNXcT�Xcbg_WM d �ÝdYXc_WbÅ`wPR^)VWX �M _¡PR]oM�QYQYbRQ)T bg^�M�`YXckNbÅPR]okNM�Þ[_NXZQ)M ]!T�M _a`SQhbgXckWM�kNM ]
QYM�^0bg]ZXc_Nb�â ¥ ]\P	kWXcdh`SPR_NT�X\P�M _a`SQhM �M�dh`YM ¥ M�]rPR_NT�]\P��hMÒã��¾kNM�PRJLK �ÓrJLKNMU`wPR^)VWX �M _.]cP�`YM ^�O¯M�QSPÉ`YKNQSP
^)KNM�dh`SQhM,KN_[P�kNXcdhO¯M�QYdYX �bg_6XZ^0O�bgQI`wPR_a`SMÉ�WPÉKN_	T KNPR_NkNb)dhK�^0M�kNXcT�X �bg_�M do^ �PRdAT bR_WÞÂPRVN]ZM{JLKNM,]cP�kNM
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]\P�ÖgM�]cbeT XckNPRkÆÖRM QI`SXcT PR]è� t kNM�^ �PRd��7M�_¡]\P�O�M QYXf��M QhX\P�kNM�]cbgd�QYM�^0bR]cXc_Wbgd�ONKNM�kNM _¡M×�HXcdh`YXcQ�O�M Qh`YKNQ ©
V[PRT�Xcbg_NM�d!JLKNM�dYM�^0PR_NXfÞ[M dI`SM�_�T bg^�b#ÖÉPRQYXcPRT XZbg_NM�d¤kNM�]cP�ÖRM ]cbeT XZk[PRk	ÖRM Qh`YXcT PR]èxÝÖÉPR]ZbgQYM�doO�bgdYXf`SXfÖgbgd
T M�QYTÒP	kWM#]\PÉd�æ�bg_[PRd{PR_a`SXcT�XcT�] �bg_NXZTÒPRdEkNM�]\PRdiO�M Qh`YKNQYVNPRT XZbg_NM d ¥ ÖRPÉ]cbgQhM di_NM jaP¹`SXZÖRbgd{T�M QhTÒP	kNM�]\PRd
æ bg_NPRd#T�XcT ] �bg_NXZTÒPRd�kNM �M dh`SPRd �7T bg^�b�dhM6bgVWdYM QIÖÉP�M _Ã]cbgd�^0M PR_NkNQhbgd�kNM6]cP n bgQhQYXZM _a`SM�kNM ] � bg]Z��b
â } b á M Q ¥ p bRdYdYV ¥ �oß¦ogð�oaã�� l M dYPÉ��bgQI`SKN_[PÉk[PR^�M _a`SMÉ�zM�_Ì]Zbgd�^6PÉO[PRd�kNM�PR]Z`YXc^�M�`YQ �Ó\P0_Nb�OWKNM kNM�_
bgVNdhM QhÖÉPRQhdYM*M dI`SM*`SXZO¯b	kWM�O�M QI`SKNQhV[PRT�Xcbg_NM�d�M _Æ]\P6O�M QhXZ��M�QYX\P0kNM*]cbgd,QhM ^�bg]cXZ_Nbgd��/_NX�]Zbgd{Þ[]cPR^0M�_ ©
`Sbgd�JLKNM	ONKNkWXcM QYPR_Ì��bgQh^6PÉQYdYM0PR]ZQYM kWM kNbgQ�kNM6M�]c]Zbgd � l M6ÜWM TwÜNbN��M�_¡]cbRd�QhM dYKW]Z`wPÉkNbgd)kNM y X �KWkNM æ
¥ l QYXf`SdhTwÜNM ]�â»�R�g�gíaã#dhM�^)KNM dI`SQYPÆJLKNM�]cbRd)ÖRPÉ]cbgQhM dU^0P ¥ bgQYM�d*kNM�]\PÅÖgM�]cbeT XckNPRkÊÖgM QI`SXZTÒPR]>M�dh` �PÉ_
PRdYbeT XcPRkNbgd>T�bg_�]\PRd>æ�bg_[PRdEkNM�Xc_HÛ[KNM _WT X\PUkNM�]Zbgd!Þ[]\PÉ^0M�_L`Ybgd�â�ÖRM QiÔÝXZjN�[�2�Rã��

v PRQYP)M dh`SPRVN]ZM T M�Q>KN_[P#O�bgdhXcVN]ZM{M dI`SQhKNT�`YKNQSPUkNM�_L`YQYbUkNM{]cbgd¤QYM ^�bg]ZXc_Nbgd��eP#]cbgdAÖÉPR]cbgQhM d¤kNM,]\P
ÔÝXcjW�Níg�UdYM�]cM�dEP��hKNdI`wPRQhbg_�O�M QIÞ[]cM�diPRQYVNXf`SQYPRQYXZbgdokNM�]cPU��bRQY^0P
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kNbg_NkWM�]Zbgd�T beM�ÞNT XcM�_a`SM d6â�Z Ü d �c` Ü d�� � Ü dSã,dYM�P��hKNdI`wPRQhbg_Ã^�Xc_WXc^�XcæÒPÉ_NkNb6]cP	dYKN^0P�kNM*]cbgd�QhM dYXZkNKNbgd
T K[PÉkNQ �PÉ`YXcT�bgd6KNdYPR_NkNbÌM ]{bROW`SXZ^0XZæÒPRkNbRQµ�/ìUù ô&Û"óY÷Rÿwø�!�kNM?��÷��ñ�f÷+
ed<�gfR� D _·]cbgd�k[PÉ`Ybgd6kNM Ñ 6 ² 6
`wPR^#VNX �M�_�dhM�^)KNM dI`SQYP�KN_NP*��bgQh^6PUPÉ]Z`SM�QY_[P¹`SXZÖÉP#kWM�kWM�Þ[_NXZQEdYKNdEO�M QhÞN]cM d�� �M dh`SPUM d

ýw|&}®ä Ã ý]|ih*ýw} ì â»�2�gã
D �WXZdh`YM�PRO[PRQhM _a`SM�^0M�_L`YM�KN_[PUVNKNM�_[PUT bg_WjgQYKNM�_NT XcP�â²T�K[PR]cXf`wPÉ`YXZÖÉPaãÏM _a`YQYM�]cbRdoÖÉPR]cbgQhM d¤bgVNdYM�QhÖÉPRkNbRd
¥ ]cbRd�O¯M�QhÞ[]ZM d�P��hKNdI`wPRkNbRd � | bgd�O¯M�QhÞ[]ZM d�kNM Ñ 6 ¥öÑ 6 ² 6 T�bg_NdYXZdh`YM _ÆM _ÆKN_Ã_ �KWT ]cM�b�kNMUÛ[K¹�hbÌâ²kNM
^6PÉdSP�b�kNMiTÒPÉ]cbgQ��ekWM{PRT�KNM QhkNb)PÉ][TÒPRdhbLãrO�bgdhXZ`SXfÖgb�b#_WM jaPÉ`YXZÖRbN�LdYM j �KW_0]cP�ONQhbR��KN_NkWXck[PRk/�eQhbHkWMÒPRkNb
kNM.Û[K¹�hbÑkNMÃdhXcjg_Wb¨T�bg_a`SQSPÉQYXcbW� l PRkWbgd�M dh`Ybgd�O¯M�QhÞ[]ZM d ��dhMÃOWKNM kNMÃM dI`SXc^0PRQ�]cPÇT�bg_a`SQhXcVNKNT�X �bg_
_NM�`SP�kWM _a`SQhb�kNM�]�QYM ^�bg]ZXc_Nb�^�M kNXcPR_a`SMU]cP�M�ÖÉPR]cK[PÉT X �bR_ÆkWM�KW_[P�XZ_a`SM jRQSPR]ÏkWM �PRQhMÒP�M _ÆKN_ÆkNXcdhT bN�
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kNbg_NkWMon�Ã Ñ � ÑVé ß�b Ñlé �H�[dYM�j �KN_�M�]¾TÒPRdhbNå¤ïØ*M�d�]cP�kNXZdh`SPR_NT XcP�^ �P¹�HXc^0P)M _$Ø x Ü[PÉdh`wP�kNbg_NkWM�dhM
Xc_a`SM�jgQSPH�N]\PUT KNPR]�T bgXZ_NT XZkNM,T�M QYT PR_[PR^�M _a`YM�T�bg_�M�]�] �ÓZ^0Xf`SMikNM ]¾QYM�^0bR]cXc_WbN�
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l PRk[PRdzKN_[PRdzM dI`SQhKNT�`YKNQSPRd7kNM Ñ 6 ¥GÑ 6 ² 6 kNMA]\P!��bgQh^6PEPR_a`YM dz^0M�_NT XZbg_[PRk[PH�É]cPET�bg_a`SQhXcVNKNT�X �bg_
_NM�`SP�kWM�]Zbgd,O�M QIÞ[]cM�d�M�d�kNM�PRO¯M�_[PRd�KN_[P���QSPÉT T X �bg_�kNM�]�^ �P¹�HXZ^0b	JLKNM�dYM*bgVWdYM QIÖÉPRQ �ÓcP	T M QhTÒP�kNM ]
T M�_L`YQYbgXZkNMikNM ]�QYM�^0bg]ZXc_Nb�â ÖgM�Q!ÔÝXZjN�aíg�aã×� D dh`Yb#dYKWjgXcM�QYMiJeKWMR�WO�bgQrkNM�V[P��hb)kNMi]cbRd`�É�g��^��LM ]ÂTÒPÉ]cbgQ
`SQYPR_NdYO�bgQI`wPRkNb�Ü[PRT�X\P�PRQhQYXcVNP�M�_0M�]ÂT M _a`YQYb#kWM ][QYM�^0bR]cXc_Wb�M dAM dYM�_NT XcPR]c^�M _a`YMiT�bg^�O¯M�_NdSPRkWb�O�bgQrM ]
TÒPR]ZbgQ!`SQYPR_NdhO¯bgQI`wPRkWb0Ü[PÉT X\P�PRV[P"�hb�M�_�]cP*O�M QhXZ��M�QYX\PH�N^0M�kNX\PÉ_L`YM�KN_[P*T M ]Zk[P*kNM�T�XcQhT KN]cPRT X �bg_9� t d �Óè�
]\P)T PR_a`SXckNPRk�_NM�`SP*kWM�TÒPR]ZbgQo`SQYPR_NdhO¯bgQI`wPRkNP)O¯bgQ>M�]9QYM�^0bR]cXc_Wb)ONKNM�kNM�dYM Q>kWM ]�bgQhkNM _�kNM*ß"�#ÖRM T M�d
^0M�_NbgQUJLKNM�]cPÅkNM�]cbgd)OWXcT bRd)bgVNdhM QhÖÉPRkWbgd*M _Ñ]\PÅÔÝXZjN���É�W�rT bgXZ_NT XZkNM _a`SM�PÉd �Ó!T�bg_Ç]\PÅ^0PRjg_NXf`SKNk
kNM ]�Û[K��hb�PRkWX\PRV �P¹`SXcT�b�M dI`SXc^0PRkNbW� l M�M�dh`Yb�dhM0kNM�kNKNT�XcQ �ÓcP�JeKWM0M�]�QYM ^0PR_NM�_a`SM�kNM*TÒPR]ZbgQ�JLKNM0_Wb



�Rð
M d)`YQSPR_NdhO¯bRQh`wPÉkNbÅ_LKNM�ÖÉPR^�M _a`YM�Ü[PRT XcPÅPRV[P"�hbÅÛ[K ¥ M�ÜNPRT XcPÅPRQYQhXcV[P�ONQYXZ_NT XZO[PR]c^�M _a`YM6P�]ZbÅ]\PÉQYjgb
kNM6]cPRd�XcdYbRONXcT�_[PRd �6Ú k[PRkWb�JLKNM	P�]cbgd�ígígí�^-M ]AM dhT M _NPRQYXZb�M d�ONQYM�T XZdSPR^�M _a`SM0M ]AbgONKNM�dh`YbN�ÝM�d
kNM�M dhO¯M�QSPRQhdYM�JLKNMÆPÌM�dh`SM._NXfÖgM�]{M ]�Û[K¹�hbÊkNMÅT PR]cbRQ6bgVNdhM QIÖRPÉkNb ¥ M�]{Û[K¹�hbÇPRkWX\PRV �P¹`SXcT�bÌM�dh` �M�_
PR_a`SXZT bgQhQYM ]cPRT XZbg_[PRkWbgd�â²T�bg^0b�dhM6^�M _NT�Xcbg_ �b�M�_Ì]\P F M�T T�X �bg_ GYGYG �îíW�îíaã�� | P�ÔÝXZjN��íWß�ONQhbgO¯bR_NM0KW_
M dhJeKWM ^0P�kNM6]cP�T�XcQYT�KN]\PÉT X �bR_.ÖRM QI`SXcT PR]AkNM ]ATÒPR]ZbgQ�M _¡KW_¡QYM�^0bg]ZXc_Nb ¥ M�_¡M ]rÛ[KNXZkNb�O�bgQ�kNM V[P"�hb
kNM �M dh`YMRå)_ �bR`SM�dYMÆJeKWMÃM�]�T PR]cbRQ�JeKWMÃM�dYTÒPÉO[P¨kNM.]cPÇT�XcQhT KN]cPRT X �bg_�kNM.]\PÊTÒPRONPÑXZ_W��M QhXcbgQ���T�M QYT P
kNM*]\P�XcdhbR`SM�QY^0P	kNM��Wìîðaà î n �9ÛNK ¥ M0PRkNXcPRV �PÉ`YXcTÒPÉ^0M�_L`YM)Ü[PRdI`wP�JLKNM�PR]cT PR_NæÒP�]cP	TÒPRO[P�dYKWO¯M�QhÞ[T�X\PR]
kNX\PÉV �PÉ`SXZTÒPW�HkNbg_NkWM�kWbg^0XZ_[P)]\P)^�M æ�]\P ¥ beT KNQhQYM�KN_�Xc_a`SM�QYT PR^)VNXZbUkNX\PRO �ÓcT _WXcT b#Xc_a`SM�_NdYbN�

D _a`Ybg_NT M�d �[kNM{]\P)ÔÝXZjN�H�R�#dhM,bgVNdhM QhÖÉP)JLKNM�O�bgQokWM V[P��hbUkWM,]cbgd#�R�g�#^']ZbgdoM�ÖgM _a`YbgdEdYbg_�kNMÑ 6 ² 6 ç àg��ß"��� ã î n ^äd������ F X�kWM{M dI`SMiÛ[K¹�hb)dhbg]\PR^�M _a`YMiM�]7ßÒ���~dSPR]ZM�kWM ]ÂQYM�^0bg]ZXc_Nb�O[PÉQSP�ÛNKNXcQ
Ü[PRT�X\P�PRQhQYXcVNP�â²T�bg^0b6]cb�dYKWjgXcM�QYM)]cP	ÔÝXcjW�/íg�gã��9M�_L`Ybg_NT�M d�dYM)`SXZM _NM#KN_�Û[K¹�hb�kNMUT PR]cbgQ�M dI`SXc^0PRkNb
kNM�Ä e/Å,Æ × Ñ 6 ² 6 Ø ç �R�aà � ^ � ä �{kNbg_WkNM�Ä e ± ß"�a�RàP�ejÑ^ �eé � Å,Æ ± �a�g�g� j[�Lj ��� î n ���
¥ ]Zbgd)T bRQYTwÜNM�`SM d�PR_WjgKN]\PÉQYM dUXZ_NkNXZTÒPR_¡XZ_a`SM jRQSPRT�X �bg_¡kWM _a`SQhbÆkWM ] �PRQhMÒP�ÜNbgQhXcæ�bg_a`wPR]¤kNM ]!QhM ^�bg]cXZ_Nb� M×�HONQYM�dYX �bR_	â»�Rðaã �»��M d¾kNM�T XcQ�× Ñ 6 ² 6 Ø ±Ø�HìZß Ñ 6 ² 6 � v bRQz]Zb!`wPR_a`YbN��KN_�QYM ^�bg]ZXc_Nb�´ �hb"ÖgM _&µ�V�bg^)V�MÒPRQ �Ó\P
ç8ß"� ä � ^ � ä kNM*T PR]cbgQ{kNM*]cbgd,_WXZÖgM�]cM�d�XZ_a`SM Qh^0M�kNXcbRd ��PRKW_NJLKNM6P �KW_Å�²PR]Z`SP	M dh`SPRVN]ZM T M�Q�T K �PR_a`Yb
kNM�M dh`YM0T PR]cbRQ�M�d�XZdYbgO �ÓcT _WXcT b ¥ T�K �PR_a`Sb�M d�kNX\PÉO �ÓcT�_NXcT�bN� F XÏ`SbekNb�M dh`YM0T PR]cbRQ�V�bg^)V�MÒPÉkNb���KNM QYP
kNX\PÉO �ÓcT�_NXcT�bN�¯KW_�QYM ^�bg]ZXc_Nb0T XcQhT KN]cPRQikNM�ß�àR���L^�kNM)QSPÉkNXcb	M×�e`SQSPÉM Q �ÓcP�çëßgì����Çß"� ã �,á �9]cb0JeKWM
M��HT M�kNM#O�bgQEKN_�bgQYkWM _�kNM�^0PRjg_WXZ`SKWk�M ]�QYM�JLKNM QhXc^�XcM _a`Yb�kWM)�RðR�g� ��á kNM p XfÖRPÉd#ó��!÷����,â»�R�g�aàRã�å
M dI`Sb�Xc^�ON]ZXcTÒPÉQ �Ó\PUJLKNMUdhbg]\PR^�M _a`YM#KN_Æ�R�N�ñkNM�]ÝT PR]cbgQ�V¯bR^)V¯M PRkNb	O�bgQ�KN_�d �bg]Zb	QYM�^0bR]cXc_Wb��hb"ÖgM�_
ONQYM�dYM�_L`YM#M�_�M�] � bg]f��b)dYM�Q �ÓcP�dhKWÞ[T XZM _a`SM�O[PRQYPUdSPÉ`YXcdh�²PÉT M Q!`SPR]�QYM�JLKNM QhXc^�XcM _a`YbN�

q bÊbgVNdI`wPR_a`YMR�ikNM V�M�QYM�T bgQhk[PRQYdhM�JLKNMÅM ]{QYM JLKNM�QYXZ^0XZM _a`Sb¡kWM.�Rðg�g� ��á T�bgQYQhM dYO�bg_NkWM.P
KN_ÇÛ[K¹�hb.T bg_a`YQSPRjgQYPRkNXZM _a`SM.ô/ó��uõ�P�]\PÉQYjgb�ON]cPRæ bW�AQhM ^0PR_NM�_L`YM�kNM�ONQYbeT M�dYbgd�T bR^0b�]cPÅkNXZ��KNdhX �bg_
^0bR]cM T�KN]\PÉQ)â²P6�²P"ÖRbgQ,kNM�]ÏjgQYPRkNXcM�_a`SM"ã×� n bg_W��bgQh^0M�KN_�QYM�^0bg]ZXc_Nb0kNM QhXZÖÉP ¥ dYM*PRVNQhM)O[PRdhb�O¯bRQ,M ]
Û[KNXZkNb�PÉ^)VNXcM�_a`SMR�zkNM�V¯M�_ÌjgM�_NM QYPRQYdhM6bg_NkNPRd�XZ_a`SM Qh_[PRd�JLKNM0�²PÒÖRbgQYM�T M Q �Ó\PR_ÃKN_[P�^0M�æ T�]\P�ÖgM QI`SXZTÒPR]
Xc_a`SM�_NdSP�M _¡]cP�O�M QhXZ��M QhX\P�kNM ]AQYM�^0bR]cXc_WbN��`wPR]AT bg^�b�]cb�dhKNjgXZM QYM�]\P�kNXcdI`SQhXcVNKNT�X �bg_ÆkNM�`SQSPÉæÒPRkNbRQYM d
JLK �Óc^�XcT�bgd�bRVNdYM�QhÖÉPRk[P�P�`YQSPÒÖ �M d)kNM6KN_ÊQYM�^0bg]ZXc_Nb�PR_a`SXZT ] �bg_NXcT�b�kWM	^0M�dYbeM dhTÒPR]cP�M _ÊM�] � PRQ#kNM ]



��o
F KNQEkNM n ÜNXZ_[P�â | X ¥ v bRÜN]c^0PR_N_9�[�R�g�a�gã×�

 PRdI`wP�M�]Â^0bg^�M _a`Yb�dhM�ÜNP�T�bg_NdYXZkNM QYPRkNb�]\P�XckNM P�kNM�JLKNM�M ]NÛ[K��hb#kNXcPRO �ÓcT�_NXcT�b�Ü[PRT�X\P�PRQYQhXcV[P
QYM�JeKWM QYXZkNb�M dh` �PUkNM�PR]cjgKW_[P#^0PR_NM QYPUQYM ]cPRT XZbg_[PRkWb)T bg_�KN_NP*T�XcQhT KN]cPRT X �bg_6ÖgM�Qh`YXcTÒPÉ]�kNM _a`SQhb*kNM�]cbgd
QYM�^0bg]ZXc_NbRd ¥ M _�M�]7Û[KWXckNb	JLKNM#dYM)M�_NT KNM�_a`SQSP�O�bgQ{kWM V[P��hb�kWM)M ]Z]cbgd�å¯dhXc_ÅM�^)V[PRQhjgbN�/OWKNM kNM#JeKWM
_Nb)dhMÒP)PRd �Óè�LdYXZ_Nb#JLKNM{M dh`YM�Û[K��hb)M dI` �M,PÉdYbeT X\PÉkNb)P�KN_	ONQhbHT�M dYb#kNM{XZ_NM dI`wPRVNXZ]cXZk[PRk*V[PRQhbHT�] �Óc_WXcTÒP�kNM
]cbgd¤QYM�^0bg]ZXc_NbRd � Õ _�ONQYbeT M�dYb*T bR^0b �M�dh`YM�QYM JLKNXZM QhM,kNM,KN_NP)M��e`SQYPRT T�X �bg_�kNM�]cP�M�_NM Qhj �Ó\P)O�bR`SM�_NT XcPR]
^0M�kNX\PÆÜ[PRT�X\PÃ]cPÌM _WM QYj �Ó\PÃT�Xc_ �M�`SXZTÒPÌkNM�]\PRd0O¯M�Qh`YKNQYV[PÉT XcbR_NM dÅâwóM� ü3�c� � KN_NkNK ¥ n bgÜNM�_9���R�g�a�Rã��
^0M�kNX\PÉ_L`YMrKN_�ÛNK¹�hb�kWMrÛNbR`wPRVWXc]cXZk[PRk,M�]aT K[PÉ]è�¹k[PRk[PEKN_[PEkNM O�M _WkNM _NT�X\PE]cXZ_NMÒPR]RM _a`SQhM¤]cP!kNM _NdhXck[PÉk ¥
]\P!`SM�^0O�M QYPÉ`SKWQSPW��M dzONQhbgO¯bRQYT XZbg_[PR]gPR]RÛ[K¹�hbikNM�`SM�^0O�M QYPÉ`SKWQSP Ñ 6 ² 6 � | bgd¾M dI`SKNkWXcbgd�`SM �bgQYXZT bgd¾dhbgVNQYM
Ö �bgQh`YXcT M�dÏT KNPRdYXZjgM bgdI`SQ �bRÞ[T bRd�M _UKN_UbeT �M PR_Nb,kNMokNbgd�TÒPÉO[PRdEâ�MR� jN�Z�  M ]f��QYXZTwÜ ¥ F M _Nk9�[ßwogðgðWå n PÉQh`SbR_
¥ � T � Xc]Z]cX\PÉ^0d���ß¦o2og�aã×�E^)KNM dI`SQYPR_�JeKWM �M�dh`Ybgd�dYbg_�V[PRQhbHT�] �ÓZ_NXcT PR^0M�_a`SM�Xc_NM�dh`wPÉVN]cM�d � } M _NXZ]cb"Ö
âè�R�R�aàgã��¯dYXZ_�M ^)V[PÉQYjgbN�/T KNM�dh`SXZbg_[P	M�dh`wP�XZkNMÒP�PRQhjgKN^�M _a`wPÉ_NkNb	JLKNM*]cbRd�Ö �bgQh`YXcT�M d�beT M �PÉ_NXcT�bgd,dYbR_
^)K ¥ M dI`wPRVN]ZM d ¥ JLKNM,OWKNM kNM�_�M��HXcdI`SXZQoO�bgQoPÂï_Wbgd � D dI`SM�PRKW`YbgQ¤PÉ`SQhXcVNK ¥ M{M�dh`wP)M�dh`SPRVNXc]ZXck[PÉk0kNM{]cbgd
QYM�^0bg]ZXc_NbRd�P�]cP�KN_NXZ��bRQY^�Xck[PRk�kWM ]�TÒPÉ^0O�b�kNM�ÖRbgQh`YXcT�Xck[PRk.O�bR`SM�_NT XcPR]�O�bgQ�kNM VNP��hb�kNM�M ]Z]cbgdUâ²]\P
T K[PÉ]7M�]cXc^�Xc_NP#]\PRdiO�M Qh`YKNQYVNPRT XZbg_NM diT QhKNT XcPR]cM�d�ONPRQSP*]\P*Xc_NM�dh`SPRVNXc]ZXck[PÉk�VNPRQYbeT ] �Óc_NXZTÒPaã×�WJLKNM#M�d{KN_NP
dYXf`SK[PRT�X �bg_�M dhO¯M�QSPRk[P,ONPRQSPiKN_UQYM�^0bg]ZXc_NbEJLKNM!dhM!dYM�O[PRQ �b,kNM!KN_NP{T bgQhQYXZM _a`SMA��QYbg_a`wPÉ]HXZ_NM dI`wPRVN]ZM ¥ dhM
kNM dhON]\PÉæ �b)P�KN_[P�_eKWM�ÖÉP#]cbeTÒPÉ]cXckNPRk9� q b�bgVNdh`SPR_a`SMÉ�W]cbRdrÖ �bgQI`SXZT M dAbeT M �PÉ_NXcT�bgd¤^#KNM dI`SQSPÉ_�PRdYXZ^0M�`SQ �Ó\P
P¹�HX\PR]�â»ÔÝXZjN�[�-�aã��N]Zb�T�K[PR]9OWKNM kNM�dYM�Q�KW_[PUdYMLï_[PÉ]�kNM�Xc_NM�dh`wPÉVNXc]ZXck[PRk/�

n bg^0b ¥ P�dhM6kNX �hb�M�_Ì]cP F M�T T�X �bg_ GhGYG �îíW� �H�Ý_Nb�ÜLKNV¯b�^0M�kNXcT�Xcbg_WM d�kNM t{l�n!v P�]cb�]\PÉQYjgb
kNM#]Zbgdv´h_NXZÖRM ]ZM dikNM�`YQSPR_NdhXcT�X �bg_.µ�T M�QYT P6kNM#]cP�XZdYbR`YM Qh^6P*kNM)�Hì ðaà î n �¯O�bgQi]cb�JLKNM)dYM�_NM T�M dhXZ`wPÉQ �Ó\P
KN_�^0Mu�hbgQ>PRQhQYM jR]cbUM��HO�M QhXc^�M _a`wPR]/O[PRQSPUT PR^0ONP�ï_[PRdo��KW`YKNQSPÉd � �D dh`SM�O�bHkWQ �Ó\P)XZ_NT ]ZKNXcQ¤bR`SQhb t,l�n!v
^0XZkNXcM�_NkNb�M _*M ]NM�dYO[PÉT Xcb�]ZbHT PR]cXZæÒPRkWb�M�_L`YQYM>]cPRdÝT�bgV¯M�Qh`YKNQSPRd�kWM |¾p ß ¥ |¾p �H�RT bg_�PR]ZjgKN_[PRd7T M�]ck[PRd
QYM�kNKN_Nk[PÉ_NkNb�]\PRdÏ^�M kWXcT XZbg_NM�dÝkNM |¾p ß ¥ |¾p �{O[PÉQSP,O�bHkNM�QÏT bR_WÞ[QY^0PRQEâ�b�kNM dhTÒPRQI`wPRQSãÝ]\P{V�bg_Nk[PÉk
kNM{]ZbgdrQYM�jgXcdI`SQYbRd¤kNMEÖgM�]cbeT XZk[PRk0ÖRM QI`SXcT PR]è� t kNM�^ �PÉd �edYM Q �Ó\P �KW`SXZ][ONQYbgjRQSPR^0PRQ�]cbRd¤XZ_Ndh`YQYKN^�M _a`SbRd¤kNM
`wPR]¯^0bekNbUJLKNM�QhM jgXZdh`SQhM _�]cPRdoÖgM�]cbeT XZk[PRkNM�d>M _Ù´hT bebgQhkNM _[PÉk[PRd!kNM�]Zbgd!Ü[PÉT M drµ�â²O[PRQYPR]cM�]\PRdoP)TÒPRkNP
Ü[PRæÒã��¹M _�]cKNjaPÉQ9kNM�M _¾´hT�bHbgQhkNM _NPRk[PRd9`YM QYQhM dI`SQYM�dBµ)â²]\P!dYPR]cXZk[P!T bR_LÖRM _NT�Xcbg_NPR] ã×� ¥ PiJLKNMAPRd �ÓaO¯bekNQ �Ó\PR_



ðg�

M��HON]ZbgQSPRQhdYM¤]\PRd¾T bRQYQYM�T T�Xcbg_NM�dÝONQhbgONKNM�dh`SPRdÏO�bgQ m `h`>â»�R�g�a�Rã��ÉPRdYbeT XcPRk[PRdzT bg_�]\PEXc_NT�]cXZ_[PRT X �bg_�kNM¤]cbgd
Xc_NdI`SQhKN^0M�_a`Sbgd�� C PR^#VNX �M�_�dYM Q �Ó\P �KW`YXc]è�ePRKW_NJLKNM�_NbUdYM�Q �Ó\P)^#K ¥ ÖeX\PÉVN]cM�O¯bgQo]\P#]ZXc^�XZ`wPÉk[P�^�M ^�bgQhX\P
kNME]cbgdÝXc_NdI`SQYKW^0M�_L`Ybgd �LPÉ]c^0PRT M�_[PRQÝ]ZbgdÏk[P¹`Sbgd�O�bgQÏONKW]cdYb0â�O¯bgQÝ]cb�^�M _Nbgd�O�bgQÏKW_�O�M QhXcbekNb,T�bgQh`YbLã��
M _�]cKNjgPRQ>kNM�O¯bRQ>M _NdYPR^)VN]ZMR�[kNM�^6PÉ_NM QYP*JLKNM�dhMÒP0O�bgdhXcVN]ZM{��bgQY^#KN]\PRQoKN_�PÉ_ �PR]cXZdYXZd!kNM�`SPR]c]cPRkNbUkNM
]cbgd>M�QYQhbgQYM�d�M�_�]Zbgd>k[PÉ`Ybgd �[T�bg^0bU]Zbgd>kNM F `SPRT M ¥ ó��!÷�����âIß¦o2o�ogPaã�� q PÉ`SKWQSPR]Z^0M�_L`YMR�NdhX�dYM�`SKHÖHXZM QYP
^ �PÉdikWM�KW_�d �bR]cb�PR_NT�]\P��hM�dhM Q �ÓcP�O�bgdhXcVN]ZM�QYM dhbg]ZÖRM Qi^0Mu�hbgQ>]\PUM�dh`SQhKNT�`YKNQSP�kNM�]\P)ÖgM�]cbeT XZk[PRk�M _�]cbgd
QYM�^0bg]ZXc_NbRd ¥ `wPÉ^)VNX �M�_�O¯M�QY^�XZ`SXZQ �ÓcP�M dI`SXZ^6PRQ>dhM QhXcM dEkNM�kNM�QYXfÖRPÉk[PRdEÜNbgQhXcæ bR_L`SPR]cM�d � ¥ O¯bgQ>Mu�hM ^�ON]cb
_Nb�`YM _NM�Q#JLKNM0QYM T�KNQYQhXcQ�P�]cP�PROWQYbÒ�HXc^0PRT X �bg_.kNM�ÖeXZM _a`Sb�` �M Qh^0XZT b�O[PRQYP�M dI`SXZ^6PRQ�]cPRd�kNM QhXZÖÉPRk[PRd
ÜNbgQhXcæ bR_L`SPR]cM�d>kNM�]\P#`SM�^0O�M QYPÉ`SKWQSPW� D dEXc^�O¯bgQI`wPR_a`YM�JeKWM�]cPUdYM ONPRQSPRT�X �bg_�M _a`YQYM�]cbgdEPR_WT ]\P"�hM dEdYM P
]\P*PRkNM�T K[PÉk[P�ONPRQSPUQYM�dYbg]fÖgM�Qi]cPRd>^�M dYbeM dhTÒPR]cPRd>ÜNbgQhXcæ�bg_a`wPR]ZM d � �M�dh`SP*O�bekNQ �ÓcP)dYM Q{ç<íg�æ�L^��

v bgQ �KN]f`SXc^�bN�aKN_�`YM ^0P#kNM�Xc_aÖRM dh`YXcjaPÉT X �bR_�Xc_a`SM�QYM dYPR_a`SM�M�d>]\P)T bR^0O[PÉQSPRT�X �bg_0kNM ]9T PR^�O¯bUkNM
ÖgM�]cbeT XckNPRk0ÖRM Qh`YXcT PR]¯bRVNdYM�QhÖÉPRkNb)T�bg_	M�]¯QhM dYKW]Z`wPÉ_L`YM{kNM{PR]cj �KW_�^ �M�`YbHkWb#JLKNM{T�bg^)VNXZ_NMiKN_	^�bHkNM�]cb
`SM �bgQYXZT bET bg_�bgVNdhM QhÖÉPRT�Xcbg_WM d � Õ _�VNKNM�_#Ms�hM�^0OW]cbEkNMrM dI`Sb{M�d7M�]g`SQYPRV[P��hbikNM v PR]Z].-PRd F PR_Næ ¥ y X �KWkNM æ
âè�R�R�aàgã��¾JLKNXZM _NM�d#kNXcPRjg_NbgdI`SXZTÒPR_.]\P�ÖgM�]cbeT XZk[PRk.ÖgM QI`SXZTÒPR]rkNM�^0M�dYbeM dhTÒPR]cP�^�M kNXcPR_a`SM*]\P�dhbg]cKNT�X �bg_
kNM�KN_[P*M T KNPRT X �bg_�bR^0M�jaPUjgM _NM�QSPR]ZXcæ PRk[PUKNdSPÉ_NkNb�k[PÉ`SbRdibRVNdYM�QhÖÉPRkNbgdikNM�kNM _WdYXckNPRk ¥ ÖRM ]ZbHT�Xck[PRk
ÜNbgQhXcæ bR_L`SPR]è��`SbR^6PRkWbgdÝkNM¤`SQYM�dÏT QhKNT M�QYbgdÝT bg_NdhM T�KW`SXfÖgbgd�M�_UM ] � PRQÝkNM t ]cV�bgQ �PR_9� | PÉdÝ^�M kNXZT XcbR_NM d
kNM�KN_·QhM ^�bg]cXZ_NbÌkNM�]\P n bgQhQYXZM _a`SMÅkWM | PÉæ b¡^�M kNXcPR_a`SMÅKW_·VNKNM _�PRQhQYM�jg]cb¡M×�HO¯M�QYXc^�M _a`SPR]{kNM
t,l�n!v d ¥ T bgQhQYM _a` �Óc^�M�`SQhbgd0â²T�bg^0b�M ]rJLKNM�dYM�dYKNjRXcQYX �b�PR_a`SM QhXcbgQh^0M�_a`SM"ã×�7T�bg^�ON]cM�^0M�_L`SPRkNb�T bR_
ÖÉPRQYXZbgd*T QYKWT M d6ÜNXckNQhbgjgQ �PÉÞ[T bRd�kWM noCEl ê |�t{l�n!v â�dYKWÞNT XcM�_a`SM d6O[PRQSP.QYM�dYbg]fÖgM�Q6T bR_§kNM�`wPR]Z]cM�]\P
M dI`SQYKWT�`SKWQSPÃkWM ]>QYM�^0bR]cXc_WbLã��ÏkWX\PRjg_Wbgdh`YXcTÒPÉQ �Ó\PÉ_¡T bg_HÞÂPRVN]ZM ^�M _a`SM�]cPÅM dh`YQYKNT�`SKNQYPÆ`YQYXckWXc^�M _NdhXcbg_[PÉ]
kNM�M dI`SbgdiQYM�^0bg]ZXc_NbRdokNM�^�M dYbeM dhTÒPR]cPW�

�.�.���aÙ  Ì�7�Y�¾�r�,�W�I�7�,�¾�

| bgd¾QYM dhKN]Z`SPRkNbgd¾bgVWdYM QIÖÉPRT XZbg_[PR]ZM d¾PR_[PÉ]cXcæ PRkNbgd/^)KNM dI`SQYPR_�M�ÖeXckNM�_NT XcPEkWMAKW_�XZ_L`YM _NdhbiÛNK¹�hb>ÖgM QI`SXZTÒPR]
kNM6T PR]cbRQ�M�_Ì]Zbgd�_NXZÖRM ]cM�d#XZ_L`YM Qh^0M�kNXcbgd�kNM�]rT M _a`YQYbÅkNM�] � bg]f��b�kNM ���M×�HXcT bW�ÝJLKNM6M�dh` �P�PRdhbHT�X\PRkNb
T bg_§M ]iO[PRdYbÌkNM�QhM ^�bg]cXZ_NbgdUkNM�^0M�dYbeM dYT PR]\PÆdYbgVWQYM�M�]�OWKN_a`Sb¡kNM�^0M�kNXcT�X �bg_/� | bRd0QhM ^�bg]cXZ_Nbgd



ðWß

^6PÉ_L`YXcM�_NM _ÅKW_�Û[K¹�hb	^�M kWXcb�kNM�`YM ^�O¯M�QSPÉ`YKNQSP6dhXcjg_WXZÞ[T PÉ`SXfÖgb6ç2ß"���CZ î n ^8d¤�����/M�]7T�K[PR]zM d,kNM
KN_�bgQYkNM�_�kWM�^0PRjg_WXZ`SKWk�^6P ¥ bRQ>JeKWM�M�]9Û[K¹�hb0PRkNX\PÉV �PÉ`SXZT b�â�XcdhbgO �ÓcT�_NXcT�bLã¤M�dh`SXZ^6PÉkNbN�

F Xc_ÆM ^)VNPRQYjgbW�7M�]rÛNK¹�hb�bRVNdYM�QhÖÉPRkNb�^)KNM dI`SQYP�kNXf��M QYM�_NT XcPRd�M _ÆdYK¡dhXcjg_Wb�kWM6PRT�KNM QhkNbÅP�]\P
æ bg_NP)kNM ]¯QYM ^�bg]ZXc_Nb�M _�kWbg_NkNM,dhM�M dI` �M,^�XckNXZM _NkWbN� v QYbRO¯bg_WXcM _WkNb)KN_[P�M dh`YQYKNT�`SKNQYPUdYXc^�ON]ZXZÞ[T PRk[P
kNM)]cP0T bRQYQYXZM _a`SM�ÖgM�Qh`SXZTÒPR]7kNM _a`YQYb	kNM�]ÝQhM ^�bg]cXZ_Nb0T�bg_NdhXcdh`YM _a`SM#kNM)KN_�_ �KNT�]cM�b6_NM�jaPÉ`SXfÖgb	QhbHkWMÒPRkNb
kNMUKN_.PR_WXc]c]Zb6kNM#dYXcjR_Nb�O¯bRdYXZ`YXZÖRbN� ¥ bgONKNM�dh`SP�M�_.M ]7ÛNKNXckNb�O�bgQ,kWM V[P��hb�kWM ]ÏQhM ^�bg]cXZ_Nb�â�kNM V[P"�hb
kNM�]cbgd��R�g�.^6ã��AdYM�`YM _NkWQ �Ó\P.JLKNM�M _§]Zbgd*_NXZÖRM ]ZM d�Xc_a`SM�QY^�M kNXZbgd*M ]ETÒPR]ZbgQ)`SQYPR_NdhO¯bgQI`wPRkWbÃÜ[PÉT X\P
PRQYQhXcV[PÆO¯bRQ6kNM�V[P��hbÊkNM�]{_ �KNT�]cM bÃkNM ]�QYM�^0bg]ZXc_NbÆM d6T bg^�O¯M�_NdSPÉkNb¡O�bgQ6M�]�T PR]cbgQ�`SQYPR_NdYO�bgQI`wPRkNb
Ü[PRT�X\PÅPRVNP��hb�M�_ÊdYKÊO�M QYXf��M QhX\PW�z]cb�JeKWM�QYM dhKN]Z`SP�M�_ÊJeKWM	d �bg]ZbÅKN_[P���QSPRT�T X �bR_Êç:ß"�<����kNM ]ATÒPÉ]cbgQ
Û[KNXZQ �Ó\P0Ü[PRT XcP6]cbRd,_NXZÖRM ]ZM d,dhKNO¯M�QYXZbgQYM�d � | P	^0PRjg_WXZ`SKWk�kNMUM�dh`SM)ÛNK¹�hb�T bgXZ_NT XZkNM)T�bg_�]\P6kWM ]ÝÛ[K��hb
PRkNXcPRV �PÉ`YXcT b#M dh`YXc^0PRkNbN�H]cbUJLKNM�dYKWjgXcM�QYM�JLKNM�]\P)^0P ¥ bgQ!ONPRQh`YM�kNM�M dh`YM�TÒPR]ZbgQoÛ[K ¥ M�P*]Zb)]\PÉQYjgbUkNM
]\PRd�XZdYbgOWXcT _NPRd � q b�bgVNdI`wPR_a`SMÉ�¾dYM*QYM�JeKWXcM QhM*kNMU^ �PÉd�bgVNdYM�QhÖÉPRT�Xcbg_NM�d�O[PRQSP�kNM�`SM�QY^�Xc_[PRQ{dYXÏM�dh`wPÉd
ÜNXcO �bR`SM�dYXcd>dhbg_�PRkNM T�K[PRk[PÉd �

| bRd#QYM�dYKN]f`wPRkWbgd�dhKNjgXZM QYM�_¡M _a`Ybg_NT M�d)JLKNM6M�]¤^�M T PR_NXZdY^�b�T PRKNdSPÉ_L`YM6kNM0]\P�`SQYPR_Ndh��M�QYM�_NT XcP
ÖgM�Qh`SXZTÒPR]ÂkNMET PR]cbgQ�QhM JLKNM�QYXckNP�O[PÉQSP�V[PR]\PÉ_NT M PRQr]\P,M _a`YQSPRk[P�kNMiTÒPR]ZbgQÏONQhb�ÖRM _NXZM _a`SM�kNM ] n PRQhXcV�MR�aM�d
KN_�Û[K��hb�PRkNXcPRV �PÉ`YXcT b*kNM�dYkNM#]cbgdi_NXZÖRM ]ZM d{XZ_a`SM Qh^0M�kNXcbRd�Ü[PÉdh`wP0]cbgdidYKNO�M QhXcbgQhM d��¯kNbR_NkNM)]cP�^�M æ�T ]\P
kNbg^�Xc_[P�T M�QYT P�kNM6]cP�dhKNO¯M�QhÞ[T�XcMÉ� q b�bgVNdI`wPR_a`YMR�ÏM�dh`wP�`SQSPÉ_Ndh��M�QYM _WT X\P�ONKNkNXZM QSP�M dI`wPRQ�`wPR^)VWX �M _
PRdYbeT XcPRk[PUT bR_�KN_�ONQYbeT M�dYb�kNM�Xc_NM�dh`SPRVNXc]ZXck[PÉk�V[PRQYbeT ] �Óc_NXZTÒP#kWM�]Zbgd>QYM�^0bg]ZXc_NbRd �WO�M Qhb0dhM�QhM JLKNXZM QYM
kNM�KN_�^6P ¥ bRQ�PÉ_ �PR]cXZdYXZdoO[PRQYPUM dYT�]\PRQhM T�M QiM dh`SP�ÜWXcO �bR`YM dhXcd �



ða�
q�p � ��rtv�}w�t�Ru���rExµ� �8xkrExµ{�|e}nxk�

l M�]ZbgdrQYM�dYKN]f`wPRkNbRd¤^�bgdh`YQSPRkWbgdrM _6]ZbgdrkNbgdATÒPRO �ÓZ`SKW]cbgdAPR_a`SM�QYXZbgQYM�d �eONKNM kWM{T bR_NT ]ZKNXcQhdYME]cb�dYXZjgKNXcM�_ ©
`SMÉx | P,jgQSPÉ_UTÒPR_a`SXZk[PRkUkNMEPÉjgK[P,JLKNMEdYM>M�_NT KNM�_a`SQSP�O�bgQÏkNM�V[P��hb�kNM>]cbRdr�R�g�g��^~kNM>ONQhbR��KN_NkWXck[PRk
¥ Ü[PRdh`SP6]\PÉdiOWQYbR��KN_WkNXck[PÉkNM d�^6P ¥ bRQYM d)âå�a�R�g��^6ã>kNM _a`SQhb	kNM�] � bg]Z��b*kNM ���M��HXZT b	M�dh` �P0M _ÅT�bg_Nd ©
`wPR_a`YM�QhM _Nb"ÖÉPRT X �bg_9�ÂKN_�ONQYbeT M�dYb0]cb*dYKWÞNT XcM�_a`SM ^�M _a`YM)M�Þ[T�XcM�_L`YM�ONPRQSP*QYM�M ^�ON]\PRæ PRQEkNXcTwÜNPRdiPRjgK[PRd
M _ªKW_¨`SXZM ^�O¯b.kNM�]�bRQYkNM�_§kNMÅ�gàR�ÆP�ï_Nbgd ¥ dYKNdI`SM _a`SPR_·]cbgd�PR]f`Sbgd*_NXfÖgM�]cM d�kNM�b"� �ÓZjgM _NbÆkNM�]\PRd
TÒPRONPRd>ONQYbÉ��KN_Nk[PRd�� D dh`wPUQhM _Nb"ÖÉPRT X �bg_	M�d>jgM _NM�QSPRkNP*O�bgQ¤KN_	Û[K¹�hbUM�dYO�bgQ �PRkWXcT bUT�M QhTÒPR_Nb�PR]���bg_NkNb
â²O�bgdYXZVN]cM�^0M�_a`SM)T PRKNdSPÉkNb�O�bgQ m _NkNPRd C bRO¯bgjRQ �PÉÞ[T PRd�kNM p bgdYdhV ¥ ã�P	`SQYP"Ö �M�d�kWM ] n PR_NPR]ÏkNM)ÚAK ©
TÒPÉ` �PR_9��kNM�_a`SQYb�kWM�KN_[P�T PRO[PÅ] �ÓZ^0Xf`SM*kNM6��bR_NkNbÅkNM	PR]cQhM kNM�kNbgQ)kNM��R�g��^=kNM	M�dYO�M dYbRQ �rO¯bRQ#]\P
T K[PÉ]¾ÛNK ¥ M#PRjgK[P*ONQYb"ÖRM _NXZM _a`SM�kNM�]cbgdE_NXfÖgM ]ZM diO¯bRQikWM V[P��hb0kNM�]cbgd��R�R�g�U^ kNM�OWQYbR��KN_WkNXck[PÉk�M�_
M ] n PRQhXcV�MR� D dI`wP�PRjgK[P	M�d�QYM ]cPÉ`SXfÖÉPR^0M�_a`SM#��Q �Ó\PW�9kWM _NdYP ¥ QYXcT P	M _ÆbÒ� �ÓZjgM _WbN� ¥ kNM�V¯M*kNM�dY]ZXcæÒPÉQYdYM
O¯bRQ�]cP�O¯M�_NkNXcM�_a`SM�_NbgQh`YM�kWM ]EKN^)VNQYPR] ¥ PRd �ÓEÜeKW_NkNXcQhdYM�Ü[PRT�X\P�M ] � bg]Z��b�T�bg^0bÆKN_[P.T bRQYQYXZM _a`SM
kNM#jRQSPÒÖgM�k[PRk�JLKNM#dhM)^�M æ T�]\P*O[PRQhT X\PÉ]c^�M _a`SM�T bR_ÅM ]7PRjgK[P�T XZQYT KW_Nk[PR_a`SM�kNKNQYPR_a`SM)]Zbgd{PÂï_WbgdEJeKWM
`wPRQhk[PUM _�PR]cT PR_Næ PRQ>M ]9��bg_WkNb*kNM ] � bg]Z��bN�

v bgQEkNM�V[P��hb�kNM ] Õ ^)VNQYPR]9kNM�ÔÝ]ZbgQYXZk[PW�eM ] � bg]Z��b#kNM ���M��HXcT�b0^#KNM dI`SQSPUkNbRd>TÒPRO[PÉdikWM�T�M Qhb
`SQYPR_NdYO�bgQI`SMA_NM�`YbN�ÉkWM¤]cPRd�T K[PÉ]cM dz]\P>T PRO[PEXc_W��M�QYXcbRQ9M d7]\P>QYM�dYO�bg_NdSPÉVN]cMrkNM�]eM�_W��QYXcPR^�XcM _a`Yb>kNM ] � bg]Z��b
ONQYbÉ��KN_NkNbN�EPÉ]iM×�HO¯bgQI`wPRQ6ç �R�g� �,á Ü[PRT XcPÆM�] n PÉQYXcV�M�O¯bRQ0]Zbgd�ÛNK¹�hbgd�^0M�kNXcb ¥ `SKNQhVNKN]cM�_a`SbNå
M dI`SMÆTÒPR]ZbgQ	M d�`YQSPR_NdI��M QhXckNbÇkNM.]\P¡T PRO[PÊXc_a`YM QY^�M kWX\P¡^�M kNXcPR_a`SM�KN_[PÊkNXf��KNdYX �bg_�O¯bRdYXZ`YXZÖÉPW� | P
TÒPRONPÅXc_a`SM�QY^�M kNXcPW�ÏdYXZ_ÊM ^)VNPRQYjgbW�ÏjaPR_[PÅKW_ÊM��HT M�dYbÆkNM	TÒPÉ]cbgQ�kNM�ç �Rðg�R� ��á â�QYM dhKN]Z`SPRkNb�kNM
]\P�jaPR_[PÉ_NT XcP�O�bgQ�M ]�Û[K¹�hb�^�M kNXZbN�¾^0M�_Nbgd�]\P�O �M QhkNXck[P�O�bgQ�M ]�Û[K¹�hb�`SKNQhVNKN]cM�_a`Sb ¥ ]cP�kNXZ��KNdhX �bg_
Ü[PRT�X\P�]cP�T PRO[P#XZ_W��M QhXcbgQSã��LM ]�T K[PÉ]¯dhM,M��HO�bgQh`SP)P#]cbRd¤_NXfÖgM�]cM dodYKNO�M QhXcbgQhM do^�M kWX\PR_a`SMiKN_[P�kNXZ��KNdhX �bg_
`SKNQhVNKN]ZM _a`wP*_NM jgPÉ`SXfÖRPH�WM _�dYM�_a`SXckWb0bgOWKNM dI`Sb	PÉ]9kNM�]\P)kNXf��KNdYX �bg_�^0bR]cM T�KN]\PÉQ �

| P�M�ÖeXZkNM _NT�X\P�Xc_NkWXcTÒP�JLKNMEM ][Û[K��hb�ÖRM Qh`YXcT PR][kNMETÒPR]ZbgQ�kNXZQYXcjRXckNb,ÜNPRT XcP�PÉQYQYXZV[PW�aJLKNMiM��HO�bgQh`SP
M ]aT PR]cbgQ�kWMA]cP!TÒPRONPiXZ_L`YM Qh^0M�kNX\P!Ü[PÉT X\P>]Zbgd�_NXZÖRM ]ZM d¾dYKNO�M QhXcbgQhM d��ÉM�dh` �PiPRdhbHT�X\PRkNb>T�bg_�]cbgd�QhM ^�bg]cXZ_Nbgd
PR_a`SXZT XcT�] �bg_WXcT bRdokNM�^�M dYbeM dhTÒPR]cP)JLKNM�dYM�kNM dhONQYM�_NkNM�_�kNM�]cP n bgQYQhXcM _a`YM�kWM | PÉæ bN� | bgd>QhM ^�bg]cXZ_Nbgd
Xc_NkWKNT M�_ÑKW_ÇÛNK¹�hb�ONQYXZ_NT XZO[PR]Z^0M�_L`YM	PRkWX\PRV �P¹`SXcT�bÅJLKNM�kNM�V¯M�XZQ)kNM dhkNM�]cbgd�_NXZÖRM ]ZM dUXc_a`YM QY^�M kWXcbgd



ðgí

Ü[PRdI`wP*]cbgd>ONQ �bÉ�HXc^�bgd>P*]\P)dhKNO¯M�QhÞ[T�XcMÉ�[kNbg_NkNM�]\P)^�M æ�T ]cP*kWX\PRO �ÓZT _NXZTÒP#M�d�XZ_a`SM _WdSPW�
l M#M dI`wP0`YM dhXcdiÜ[PR_ÅdhKNQYjgXZkNb0ÖÉPRQhXcbgd>`YM ^0PRd�JLKNM#^0M�QYM T�M _Å^ �PRdiXc_aÖgM�dh`YXcjaPRT�X �bg_/��T�bg^�b6dYbR_

]\P#OWQYbgO[PÉjaPRT X �bg_�kNM m _NkNPRd C bRO¯bgjRQ �PÉÞ[T PRd>kNM p bgdYdhV ¥ M _�M�]9Xc_a`SM�QYXZbgQokNM�] � bg]Z��bN�e]\P�_[PÉ`SKWQSPR]ZM æÒP
kNM*]\PRd�Û[KNT�`YK[PRT�Xcbg_NM�d�kNMUÖgM�]cbeT XckNPRk�M _.M ] n PÉ_[PR]ÏkNM#ÚAKWTÒPÉ` �PR_.ONQYbR��KW_NkNbN� ¥ ]\P	kNXZ_ �PR^�XcTÒP0kNM ]
Û[K¹�hbÆkNM�QYM�_Nb"ÖRPÉT X �bR_¨kNM�]>KN^)VNQYPR]>Ü[PRT�X\P�M ]EPÉVNXcdh^0b�kNM�] � bR]Z��bN� m `SQhb�`SM ^0P�Xc^�O¯bRQh`wPÉ_L`YMR� ¥
M ]>T�K[PR]EP ¥ KNk[PRQ �Ó\P�M _a`SM�_NkNM�Q6M ]>OWQYbeT M dhbÃkWM�dhKNT T�X �bg_ÑkNM�TÒPÉ]cbgQUO�bgQUO[PRQI`SM�kNM�]cbRdUQYM ^�bg]ZXc_Nbgd��
M d�]cP6QYM PR]cXZæÒPRT�X �bg_�kNM)KN_�^�bHkWM ]cb0`SM �bRQYXcT�b	kNM)]cP6T XZQYT�KN]\PRT�X �bg_�`SQhXckNXZ^0M�_NdYXZbg_[PR]¾kNM)KW_ÆQhM ^�bg]cXZ_Nb
PR_a`SXZT XcT�] �bg_WXcT b#kNM�^0M�dYbeM dYT PR]\P ¥ ]cPUTÒPRO[PUkNM�Û[KWXckNb*O�bgQ>kNM VNP��hb0kWM �M�dh`SMÉ�



ð��q xY�2xk{Oxkrtv�un|e�
t VNPRdYT PR]è� t �WjW�Z�UjW� F ÜNM XZ_eVNPRKN^��ÆjW� n PR_NkNM�]\PW�ÆjW� m TwÜNbgPW� ¥ t � } PRk[PR_9x��É�g�gíW� t _[PR] ¥ dYXcd�bÉ�

Û[b á ÖÉPRQhX\PRVNXZ]cXf` ¥ Xc_�`SÜNM,ÚAKNT PÉ`wPR_ n Ü[PR_W_NM ]»�GrtsvuxwNy{z�|�}U~Ns��ow>~Ls �¾ß"�gð�â n ß"�gã��ÂígíRðWßg�NkNbRXèx
ß"�W�fß"�a�-oaêg�R�g�Rí+j n �g�Wß¦og�g�H�

t kWM ^��:jW�f� D � D � y Xc]Z]\PR_LKNM�ÖRPH� ¥ y � � � � M _NkWbgæÒPWx�ß¦o2oRíW� t _NM á ^0M�`SÜNbek���bgQ�M dI`SXc^0PÉ`YXc_Nj
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���6���6� �����<�RjU��  �6�U��¡N¢�� �RjU��£t¤ ¡N¥¦�t§��6¨�© ��ªe«U��¬o>¤�® � �¯�6°�°�±���²+³�³ ¡N´¶µI¢·� ª ¡N´  ¥�´  ¨�¢��E¸�¥ ® �¹¥��¸ ¤ ¡º� ³�³ ´ ® � >¤ ¡¼»o¸ ®¾½ ¨  �E¸>�6�  �¤ �E����¡N¢ ��¿ � �o£ ¸�¨U´lÀ�¡¼» � � �Á£��<��ªÂ����Ã ¨�À ® µ¶ÄP¡N´��P�6����¡¼Å �¿ ��» �<�X�ÇÆ�ÈÊÉ
Ë6�·ÌU��ÆJy
�,Æ��8�2|�w:uÍË6���YyA�XÎCwlÏ�Æ2É¼ytÐÒÑÍÓE~Êw>ÈNÔ¼Ì���Æ2yA��~�ÌE��Õ0ÎCy�ÕUw>��~¼�!Ö ¡ ®�³�¤�ª »l¥  �6¢× ® � ® À�´�� ³�¤eØL�UØ��Ù±�Ú µ ��ÛU�Ç� ©�¡N´ �YÖ ¡ ®�³U¤�ª » �Y² ��¥ ® � �
��¡¼��¥�¢ ®
Ü���¿b�P£��<�Ù�6°�°�±��Ù¬ �¾¸ ¤ ¡o»�¸��6§�¥�¢¦¥¦¸ ª¯®EÝv®� ¡L�6��¥ +Ü6® ´�¸l¥  ¡¼» ��� » ® ¢¦¨U¸�¥ ® �:¸ ® ¸ ¤ ¡ ³ ´ ® §�¢�¡¼©4Þ �ß }U�Ás�àÍ��áiy
~Ls'Ñ+É¼w{ÌE��~¼�)â�°U�bØAã�ã µ ØLâ�Û��
� ®Aä ¡N´ �'����£��<��ª"å���æ'® »�»l§ ª��"ØLÛ�ç�ÛU�è¿�Ü ¥���¡¼�  ¡ ®EÝ� ´ ® »l»¶µ Ý ´ ® ��¸��6¢G¡{é >¤ �6��À6¡ ³ ´ ®t ¡¼»l»�¡N»i¥��¸ ¤ ¡ Ö ¨�¢ ÝX£ ¸�´l¡N�6©ê§P�6»�¡N� ® �B¥�» ®6³�ªt �P�6¢ æ'� Ä ¬Í£ìë�® �E¸o���E¸>� ��rts�í�|�}U~Ns¯Ñ+îNw{Ìï��yAð�ÈNs<�cØAÛU�Ø�Ø
Ú6Ú µ Ø�ØLÛ�°U�
��´ ª �U¡N� �Uñ���Ã��¦��òÒ��ñ �E¢ ³ ¡N´l� ��ª�æÍ��òÒ��ó ¥�¢¦¢�»l§U¨�´ ª��XØAÛ�ç�°U�Çô © ³�® ´�¸��6�  ¡ ®EÝ ¡N�U� ª�¤ ¡L�E¸ ë ¨té¾¥¦���¤ ¡N�E¸G§�¨���À�¡{¸ ÝJ® ´ ¬ ´l¡NÀ ® �  �® �6»�¸��6¢�õ*�E¸�¡¼´l» �brtsvuxwNy{z�|�}U~NsY�ow>~Ns<�)ç�±ìö� xØ�Ø
÷{�X���Eâ�Û µ �6��±6ãU�
��´ ª �U¡N� ��ñ!�EÃ��<�6ª!���6«U��Ö¯�ïø ¨�´�»l¡¼� ���6°6°�ãU�c¿�ù ¡  ¸�» ®EÝ »�¸l´��6¥<¸Ç©�¥<é�¥��UÀ ® � ®� ¡L�6��»�¸�´l�E¸�¥<ú  �ï¸�¥ ® � �rtsPí�|6}�~NsxÑ+î¼w{ÌE��yLð�ÈLs��)ã�ãU�bØAç�Ú6° µ ØLç�Ú����



ç�±��¨��UÀ�¡ �)Ã��<��«U��¬�>¤U® � �P��� ���6�P�6� ��«U��  �6����¡¼¢·� �Uªì«U��£�¤ ¡N¥¦��§P�6¨�© �Y�6°�°�����ò ¡N¡ ³ìëP®Aä »G¥��i¸ ¤ ¡½ ¨  �E¸>�6�  �¤ �6����¡¼¢��6�U�¾¸ ¤ ¡¼¥�´X´l¡¼¢·�E¸l¥ ® �º¸ ®Ò>¤ �6��À�¡¼»�¥���¸ ¤ ¡ Ãv®t®�³ì  ¨U´l´l¡¼��¸b¡{ét¸�¡¼��»l¥ ® � ��rtsuxwNy{zû|6}U~LsX�ow>~Ls��ÁØA°�Úìö� xØ
��÷{�)ã��6ã�ãU� � ® ¥ �bØL°U�¦ØL°��6Û�ü��E°�°UØ
«� �°�°�Ø
��±6�U�
  �6���U¡N¢·� ��«U�<�Y«U�Ù£�¤ ¡¼¥���§P�6¨U© �Y«U�Ù¬o>¤�® � �Y��� ���6�P�E� ��ª8æÍ��Ã ¡N§�¡N� �,�6°6°����ýåb¤ ¡ ³�® ¸l¡N��¸�¥��6¢Ü�® ´�¸�¥  ¥<¸ ª¾ë ¨�éì¸ ¤ ´ ® ¨�À ¤ ¸ ¤ ¡ ½ ¨  �E¸>�E�  �¤ �E����¡N¢��6�U�,¸ ¤ ¡ Ãv®t®�³B  ¨�´�´l¡N��¸+¥��4¸ ¤ ¡ Ö ¨�¢ ÝÇ®EÝ×B¡ÊéU¥ N®��+þxÿ��������	��
��oÿ��
��Çÿ�����
����6Û,ö��6��÷{�)�E°�±6ÛU� � ® ¥ ��ØL°U�¦ØL°��6Û�ü��E°�°���ÖÍÃv°UØ
±�±6ç�Ú��
  �6��¨U¸ ®����Ò� × �¦�Gª × �G£��'ò ¨�§ ®AÜ ¥�� ®AÜ�� �6°�°���� òxª �P�6©�¥  �E¢x© ® ��¡¼¢ ®6Ý ©:¡¼» ® »  �6¢¦¡N»ì¥����ïµN®t® ´���¥��P�ï¸�¡N» �GÑ+îNÿ{Ì��ÂÎ��tÕ�ÿ�����
���Ø�Ø6�bØ
�6ã µ ØA���U�
  �6´.¸ ® � ������«U�¦�Áªe«U�� x� ×  õ ¥�¢�¢¦¥·�6©�» �!ØAÛ�Û6�U��ø+® ��¢¦¥���¡N�6´ ® »  ¥¦¢�¢·�ï¸ ® ´ ª ¡ Ü�® ¢¦¨U¸�¥ ® � ®6Ý �i§P�E´ ® µ ¢¦¥���¥  �6¢¦¢ ª ¨��U»�¸>�E§�¢�¡ÍÀ�¡ ® »�¸l´ ®�³�¤ ¥ oÜ�® ´�¸�¡Êé � ß �	��
�à���á �!��
'Ñxî¼ÿ{Ì"�	�N���Eâ��X�6°�Ú µ ��ØNâ��
  ¡N�U¡N��¡¼»l¡ �c x�<�v«U�û��� õ ¤ ¥¦¸�¡ ¤ ¡L�E� ��å��û���û� »  �E´l¡N¢¦¢�¥ ��ª × �Á¬o¤ ¥ ä � �x�E°�°6â��+� ��¡N�U»l¡  ¨U´l´l¡¼��¸ëP®Aä ¥��UÀ4� ®Aä �¹�¾»�¢ ®�³ ¥¦��À�§ ® ¸�¸ ® ©ê¥¦�Â�¾´ ® ¸>�E¸l¥���À ë ¨�¥¦� ��#$
�í%�&�	�'
¯Ñ+îNÿÊÌ"���Að�È'
���ã6â��xØAç�ç µ�6°�ã��
  ¡N»�»l¥ ��óc�<�)ª × � Ä)�6��¸�¥¦��¥ ���6°�°Eâ��båb¤ ¡�¡¼��� ª µI�U´l¥ Ü ¡N�Â¸ ¤ ¡N´�© ®t ¢¦¥���¡ ��#$
�í%�&�	�'
�Ñxî¼ÿ{Ì"�(�Að�È'
���ã6â���6�6â�� µ �6��±6çU�
  ¡N»�»l¥ �oóc�<��«U�����bó�® ¢¦¸ ® � �'ª õ �bæÍ�Y½X® ¨��UÀ � �6°�°�±��  �® ��¸l´ ® ¢ ®6Ý ¢��6´lÀ6¡{µI»  �6¢¦¡ ®t ¡N�6� ¤ ¡L�E¸¸�´l�6��» ³�® ´.¸'§ ª »l©:�6¢�¢�µI»  �6¢�¡+©:¥�é�¥���À ��#$
Pí%���	��
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�� ¡N� ³ ´l¡¼��»�� �
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�à���á �!�'
Ñ+îNÿÊÌ"��Æ2î-,�ÿNî.�/�(�
��
��)�U�bØA°6â�° µ ØA°�±Eâ��
  ´l¡¼»l» ä ¡¼¢�¢ �YÖ¯��æÍ�¦�bØLÛ�ç����ºåb¤ ¡ ¼® �6¢�¡¼»  ¡N�  ¡ ®6Ý ¸ ä�®C¿ �6».¸ � ¨�».¸�´��E¢�¥·�E�   ¨�´�´l¡N��¸ ä �6´l©¯µ ¼® ´l¡¡N�U��¥�¡¼» �Y�)î>ÆJÿ��î¼ÿA����Ø
±t�bØA�UØ µ ØA�6â��
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�6ã µ Ø�Ø
�6�U�
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3 Ì4�lË6ÈÊÿA�Pâ�ã��t�bØA°UØAç µ ØA°��6°��
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Ùí%���	��
Ñ+îNÿÊÌ"���Að�È�
<�ÁØLãBö¶Ø�Ø
÷Ê�X�6°�±6ç µ �6°���Û��
¿ ÅN¡¼´ ��å��¦�tÃ�� µ ½Ò��¬ ¡ ª6��ñ!� µ  x��Ã ¡¼¡ ��ª õ ��£ ¸l¨�´lÀ6¡N» ���6°�°�ãU�cåb¤ ¡ Ü �6´l¥��6§�¥�¢¦¥¦¸ ªÍ®6Ý� ¨U´l´l¡¼��¸�»X¥��¯¸ ¤ ¡½ ¨  �E¸>�6�  �¤ �6���U¡N¢ �c� �P�E¢ ª »l¥¦» ®6Ý ´l¡¼»l¨�¢<¸�» Ý ´ ® © �Í��¨�©�¡N´l¥  �6¢ ®t ¡N�6�¾© ® ��¡N¢ ��#$
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÷{�)ã�°�Ø
��� � ® ¥ ��ØA°��¦ØA°��6Û�ü��6°6°���«� �°�°UØA±6°�ÛU�
ÄÇ¢��6À�À �� x��ø��<��ªº£���Ã���£ ©�¥¦¸ ¤��ÙØAÛ�ç�ÛU�Ç¬ �¯¸ ¤ ¡�¨U»l¡ ®6Ý ¸ ¤ ¡ �xN® ¨�»�¸l¥ 'òo®�³�³ ¢�¡N´   ¨�´l´�¡N��¸ ó ´ ® úP¢¦¡N´¸ ® ©�¡L�6»�¨�´l¡ÍÅ ®�®�³ ¢·�6�/��¸ ® �,�6§�¨������6�  ¡ � ß ÿ¼ÿ<�=8��)ÿ{Ì>�oÿ��
<��ã��U��â�±�± µ â�ÚEâ��
Ö ¡N©�©:´�¥ >¤��Y«U�Xæ!�<�Yª"ñ!��Ü �6� ñ �6´l¡¼� �¹�E°�°����"ô ��¸�¡N´��P�6¢ ä � Ü ¡0§P�E��� ¡¼��� ª8ë ¨�é�¡¼»4�6§ ®AÜ ¡B�N® ��¸l¥���¡¼��¸>�6¢Á»�¢ ®�³ ¡ �?#$
)ÎÂÌïÈ'
%�oÿ�'
�����°U�X���6Ú µ ��±EãU�
Ö ¡N��¸ �Uóc��æÍ�<��ª¾«U�P x� ×  õ ¥¦¢�¢�¥��6©�» �ÙØAÛ�Û�°���ô » ®�³�ªt ���6¢�©�¥<é�¥���À!¥�� ®� ¡L�6�  ¥�´  ¨�¢��E¸�¥ ® �:© ® ��¡N¢¦» �

#$
Pí%�&�/��
xÑ+î¼ÿ{Ì"���Lð�È'
����6°U�bØ
±E° µ Ø
±6±��
Ö ¡N��¸ �'ó���æÍ�¦�b«U� õ ¥¦¢�¢�¡¼§�´��E��� ��å���«U� × Lòo® ¨�À��6¢¦¢ �Yª «U�� x� ×  õ ¥�¢¦¢�¥��6©:» �CØAÛ�Û�±�� ó �6´��E©ºµ¡¼¸l¡N´�¥�ÅN¥¦��ÀC¡N��� ª µ�¥����U¨  ¡¼� ¸�´l�  ¡¼´�¸l´��6�U» ³�® ´�¸l»�¥¦� ®� ¡L�6�  ¥¦´  ¨U¢·�E¸l¥ ® �8© ® �U¡N¢�» �@#$
�í%���	��
Ñ+îNÿÊÌ"���Að�È�
<���6±���â���ã µ â�ÚEâ��
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Ö ¡N��¸�¢¦¡ �b«U�Ù¿b�<�Â�E°�°����BA��2ÿ>áiÿ�(�C� ��D¯���
áE��Ë/��Ì	��ÆF�!�)ÌE���:��Ì	�2Æ�����Æ2î0�N� £�³ ´�¥���À�¡¼´.µ � ¡N´l¢��6À � ø ¡ ä½X® ´)� �Ùâ��E°º³U³��
Ö ¥�¢�¢¦¡ �ï£��
å��<�Eª�æÍ�
¿'�Eò � Ü ¥�» ��ØLÛ�Û�ÛU��åb¤ ¡�¥¦� ë ¨�¡¼�  ¡ ®6Ý ©�¡N» ® »  �6¢�¡X¡N�U��¥�¡¼» ® � N® �E´l»l¡¼¢ ª ´�¡N» ® ¢ Ü ¡¼���¡¼��»l¥<¸ ª��b� �Â¡{éU�6©�¥����E¸�¥ ® � ®EÝ »l¨�§UÀ�´l¥¦��µI»  �6¢¦¡ ³ �6´��6©�¡¼¸l¡N´�¥�ÅL�ï¸�¥ ® � ��#$
�íG�&�	�'
�Ñ+îNÿ{Ì����Að�È�
<��6ÛU�bØ6ØA°�Û µ Ø�Ø
�6ãU�
Ö ´l¡NÀ6À � × �Ù x�<�0ØLÛ�ç�Ú��¹ò ¥�� ³�ªt �P�6¢Y©:¥�é�¥���ÀB¥��*¸ ¤ ¡¾¸ ¤ ¡N´l© ®t ¢�¥¦��¡ �º� ´�¡ Ü ¥�¡ äÍ�H#$
�þxÿ����:�&�	�'
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ñ �E©:¥¦¢¦¸ ® � ��óc�<�iØAÛ�Û�°U�ìò ¡¼¡ ³  ¨�´l´�¡N��¸�»¯¥¦�ý¸ ¤ ¡ Ö ¨�¢ Ýb®6Ý ×B¡Êé�¥ N®U�I#$
�í%���	��
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<���6°U�ØA°�ç�Ú µ Ø�ØL°6â��
ñ ¡¼����¥¦��À �X x�� x�<��ª Öº�J*¯�K� �6¢¦¢�¥¦» ���6°�°Eâ��0åb¤ ¡i¡ ù ¡  ¸l» ®6Ý ©:¡¼» ® »  �6¢¦¡¾¡¼����¥�¡¼» ® � ¸ ¤ ¡4©:�6¥��»l¨U§U¸�´ ®�³ ¥  �6¢�¸ ¤ ¡N´l© ®t ¢�¥¦��¡ ��#$
Pí%���	��
xÑ+îNÿÊÌ"���Að�È'
��)ã6â��X�Eâ��Eç µ �Eâ6â�ãU�
ñ �E»�¸�¡¼��´��ï¸ ¤��º£���Ã��¦� ØLÛ���çU� ¿ »�¸�¥¦©¾�ï¸�¡N» ®EÝ ¸ ¤ ¡8¢·�ï¸�¡N��¸C�E��� »l¡N�U»l¥�§U¢�¡ ¤ ¡N�E¸ ë ¨�é ÝJ® ´0¸ ¤ ¡  �6´�¥�§�§�¡L�6� £ ¡N�:�E���,¸ ¤ ¡ Ö ¨U¢ Ý�®6Ý ×B¡{é�¥ ¼®����ÁÆ�áL���
��
�Ñ+îNÿ{Ì����Að�È�
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ñ ¡¼¢ Ý ´�¥ >¤��M*¯�PæÍ�¦�Pªì²!��£ ¡N�U� �xØAÛ6ç�çU� ÄÇ¥��U¥¦¸�¡Êµ¶�6© ³ ¢¦¥¦¸�¨U��¡+¡ Ü�® ¢¦¨U¸�¥ ® � ®6Ý ¸ äY® µ�¢·� ª ¡¼´GÀ6¡ ® ».¸�´ ®6³�¤ ¥ Ü�® ´�¸�¥  ¡¼» �N#$
POÇ��ËEÆ2Õ¾ÎCÿ¼î.��
<�vØAÛ�Ú��Ùã�ãUØ µ ã6â�çU�
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<��±��t�bØ�ØA� µ Ø
�����
Ã ¨ ��½Ò�¦��ªÂæÍ�ûÖº��Ã ¨�¡  � ��ØAÛ�Û�Û � �x² »l¥��UÀi�:§�´ ® �6��§��6��� �oòÍ �ó ¥¦�¹�:¸�¥¦�P�6¢ >¤ �6�U��¡N¢ ��ó �6´.¸ ô>�×B¡N�6� ë�®
ä �6���ì» ¤ ¡N�6´ �N#$
�à��2áV�!��
GÑxî¼ÿ{Ì"�UÆ2î>,�ÿNî.�/���A��
��ÁØA�U�bØ
±�±E� µ Ø
±E��Ú��
Ã ¨ �U½¯�<�Pª,æ!��Ö¯�PÃ ¨�¡  � �xØAÛ�Û�Û § �Y² »l¥¦��À¾�º§�´ ® �6��§P�E��� �xòÍ �ó ¥��,�¯¸�¥����6¢ >¤ �6�U��¡N¢ ��ó �E´�¸ ôlô>�å ¨�´l§�¨U¢�¡N�  ¡ �]#$
Uà��2áV�!��
GÑxî¼ÿ{Ì"�UÆ2î>,�ÿNî.�/���A��
���ØL�U�bØ
±6��ç µ Ø
±�ÚEÛU�



ç�Û×0�6´�»l��¡¼� �ÙæÍ� Ä �<��æÍ�Çó �&^�¨�¡¼¸ ��ªeæ!�ÇÖº��ô ��À�´l�6© �4ØAÛ�Û6âU�Â  ¨�´�´l¡¼��¸l»¯¨�����¡¼´Ò¢·�E����µ Ý �E»�¸!¥  ¡¾¥��¸ ¤ ¡   �6�P�E��¥·�6� � ´  ¸�¥ ¾� ´ >¤ ¥ ³ ¡¼¢·�6À ®Bó �E´�¸ Ø6�_� ¡N´�¸l¥  �6¢ Ü ¡N¢ ®� ¥¦¸l¥�¡N» �`#$
ÇÎÂÌïÈ'
a��ÿ0�'
��X±����ØA°UØAÚ µ ØA°6ã��U�
× NÃ ¡¼¢�¢��6� ��ñ!��«U��ª õ �ûòÒ�ûøG®Aä ¢�¥�� ��ØAÛ���ãU��£�® ©�¡ Ý ¡L�ï¸�¨�´�¡N» ®6Ý ¸ ¤ ¡Ò��¡¼¡ ³¹ä �E¸�¡¼´o¥��0¸ ¤ ¡ Ö ¨�¢ Ý®6Ý ×B¡{é�¥ N®��N#$
)ÎÂÌEÈ�
%��ÿ0�'
�����Ø:ö�ã�÷Ê�X�6ã�ã µ �Eâ�±��
×B¡{¸  �E¢ Ý¶� õ �cÖ¯�¦�¾ØAÛ�Ú6�U�,  �E´l¥�§U§�¡N�6��µ � ¸l¢·�6��¸l¥  ¡{é >¤ �6�UÀ�¡¾¸ ¤ ´ ® ¨�À ¤ ¸ ¤ ¡ � �U¡NÀ��6���ïµ « ¨��UÀ Ý ¡N´��ó �E»l»��EÀ�¡ �]#$
vþoÿ9���:�&�	�'
G�oÿ�'
���çUØ��Ù�6â�°UØ µ �Eâ�°�ÛU�
× ® ��¸lÀ ® ©�¡N´ ª6�UæÍ� � �<��ØAÛ�ÚEâU�� �® ©�©:¡¼��¸�» ® �cb £ ¡L�6» ® �P�6¢ Ü �6´l¥��6§�¥¦¢�¥¦¸ ª�®6Ý ¸ ¤ ¡xÄÇ¢ ® ´�¥��P�   ¨�´�´l¡¼��¸�d �§ ª,ø ¥¦¥�¢�¡¼´��6�U� æ ¥ >¤ �6´l��» ® � �N#$
)ÎÂÌEÈ�
%��ÿ0�'
���ã��ìö�ã�÷Ê�X±6ã�ã µ ±6ã6â��
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