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���É��������É�� � _�[em#`7T°^�_�uouvcf^r]Vk%[ecfÑem [ecfÑem#b×[C]opTV^rT7m�m�cf[em S_ÊÕj_�m�T7lfUWTV[�]D_i]�b¡cf[ÂTV[²^epT7l�b¡cf[em
m�T7Õ¡cf[MÑo[+`V^rb¡] STV^rT�noT0UMcfÑeÔ�TVUWTV[�]�� � n�_�[emAnoT7m%mopT7Ð�ÑeTV[e`7T7m�n�� b×U�_al�T7m0Ø��0T�]hÖouoT�noTºuo_�^¨]�b¡]�b¡cf[
uvTVÑe]��T7]D^¨T=T ��ueÕ¡c�b¡]opT S_ÂnoT�[ecfUM}o^rTVÑem	T7m"!'[em�TV[²_�[o_iÕdÖem�T�noT�m�` STV[eT�noÖo[o_�UMb¡Ð�ÑeT�Ø � _�[emMÕj_
UPpT7] R cenoT�uo^rcfuocCm�pT7T�kaÑo[eTºuo_�^¨]�b¡]�b¡cf[�mDuo_i]�bj_aÕ¡T$#F]�T �f]�Ño^rT7Õ¡ÕdT&%ÄT7m�]�n���_�}ocf^¨n T �e]D^�_ab¡]�T�lf^'�_a`7T S_�Ño[eT
_�uouo^¨cf` R T�Ò�_�^	ÓacaÔfb¡TV[o[eT�[ecf[MmDÑouvTV^rÔebdmopT7T�Ø)(.T7m0^epT7lCbdce[em�cf}e]�TV[eÑeT7m�m�cf[C]�TV[emDÑeb¡]�T�^rT7lf^rceÑou�pT7T7m
m�T7Õ¡cf[ Ño[�`V^rb¡] STV^rT¤noT²UMcfÑeÔCTVUMTV[�]�Ø*(�_4UPpT7] R cenoT�noT²^rT7lf^¨cfÑouoTVUMTV[C]�^rTVuvc�m�TPmDÑo^�noTVÑ+�
]�T7` R [eb¡Ð�ÑeT7m�n�� T7m�]�bjU=_a]�b¡cf[Ên�Ñ¤UMcfÑeÔ�TVUMTV[C]�T7]�T �oueÕ¡c�b¡]�T=Ño[eTMb×[-,¥cf^�U�_a]�b¡cf[�`7ce[�]�T �e]DÑeT7Õ¡Õ¡T=_�Ñ
[eb¡Ô�TV_�ÑÂnoT7m ^epT7l�b¡cf[emVØ�(.T=^rT7lf^rcfÑouvTVUMTV[C]�T7m�].,¥cf^�UMÑeÕDpT `7ceU=UMT"Ño[¤uo^rce}eÕ STVUMT n��rpT7]�b¡ÐoÑeT7]D_al�T
noT7m�[ecfTVÑenom�n�� Ño[ lf^�_�u R T�n�� _inas¨_a`7TV[e`7TÂnoT7m ^epT7l�b¡cf[emMmDuo_a]	b×_iÕdT7m�T7]=T7m�]�T0/�T7`7]�Ñ�pT�n�_�[em°Ño[
`V_an�^¨T=Ò�_�^�ÓacaÔebdTV[.Ø � T7mM^epT7m�ÑeÕd]�_a]�m�mDÑo^�noT7m#b×U�_al�T7m"^epT7T7Õ¡Õ¡T7m m�cf[C]�,¥cfÑo^�[eb¡m#T7]�,Fcf^	UMTV[�] Ño[eT
uo^rTVUWb STV^rT Ôa_aÕ¡b¡n�_a]�b¡cf[�noT#Õj_=UPpT7] R cfnoT�Ø
1 Îµ�V�7Ì��32'�É � 4 pT7ÐoÑeTV[e`7T=n��±bjU=_al�T7m�kAUMcen ST7Õ¡T7m Ò�_�^	ÓacaÔfb¡TV[emVk.m�T7leUMTV[�]�_a]�b¡cf[.kAUWcfÑeÔ�TVUMTV[C]Vk
^rT7le^rcfÑouoTVUWTV[�]�noT ^epT7lCbdce[emVkelf^�_�u R T7mVk0pT7]�b¡ÐoÑeT7]D_al�T�m�]D_a]	bdm	]�b¡Ð�ÑeT�Ø
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Ò¤c�]�b¡cf[Cgh}o_im�T7n�m�T7lfUWTV[�]D_i]�b¡cf[Âc',�bjU=_al�T7m#bdm _CUMcf[el�] R TMbjU=uoce^r]D_�[C]�]D_amDÓCm�b×[¸] R T !�T7Õ¡n�c',
`7cfU�uoÑe]�TV^�Ôeb¡m�b¡cf[.k�m	b×[e`7T0] R T�bjU=_al�T�`7cfU=uoce[eTV[�]�m%] R TV^rTV}CÖ�T �e]D^�_a`7]�T7n�lCTV[eTV^�_aÕ¡Õ¡Ö"`7ce^�^rT7mDuvcf[en
]�c�UMTV_�[ebj[el',\ÑeÕ%TV[�]�b¡]�b¡T7mVØ q ^rcaÔfb¡noT7nÂ] R T7Ö�`V_�[�}vTMcf}e]D_abj[eT7n ,¥cf^�_�� R c�Õ¡T#b×U�_al�T m	T7Ð�ÑeTV[e`7T�k
mDÑe` R uo_�^¨]�b¡]�b¡cf[em�`V_�[#m�TV^¨Ô�T�_am�n�_a]D_�bj[ouoÑe]�,¥cf^�^rT7lCbdce[Cgh}o_am�T7n=`7cenobj[el"m	` R TVUMT7m��j~Vz��hka]D^�_i`¶ÓCbj[el
uo^rce`7T7n�Ño^rT7m	��~Vy��'ce^�bj[�]	TV^�uo^rT7]D_a]	bdce[Mm�]D_alCT7m�c',�] R T�noÖo[o_�UMb¡`�`7cf[C]�TV[�]�c',�] R T�cf}em	TV^rÔ�T7n=m�`7TV[eT
�±{
�hØ��

!'^rm	]º`V_i]�T7l�cf^rÖ�c',À_�uouo^rce_a` R T7m�bdm�}o_am�T7n�cf[�}oÑeb¡Õ¡nobj[el�Ñou�] R T UMcC]�b¡cf[Cgh}o_am�T7n�^rT7lCbdce[em
nobj^rT7`7]�Õ¡Ö _am=le^rcfÑouebj[el�m�c', ueb �fT7Õ¡mVØ

�
UMcf[elP] R T7m�TJUWT7] R cfnom�k0] R T�]�ceuCg\noc
��[4]�T7` R [eb¡Ð�ÑeT7m

`7cf[em	bdm	]�bj[�`7ceU=uoÑe]�bj[el=mDÑe`7`7T7m�m	bdÔCT T7m�]�bjU=_i]�b¡cf[em�c',�nocfUMbj[o_�[C]�UMc�]	bdce[em�Ñem�bj[el ,¥cf^�bj[em�]D_�[e`7T
_ÂÕ¡TV_am�]rg\m	Ð�Ño_�^¨T7m"]	T7` R [eb¡ÐoÑeT������hØ 4 b¡lf[eb !�`V_�[C]°^rT7l�b¡cf[P_�^rTV_am#] R _a]#noc¸[ecC]"`7ce[-,Fcf^	U/]�cÂ] R T
nocfUWb×[o_C[�] UMcC]�b¡cf[�UMcenoT7Õ�U=_�ÓaTMÑouJ[eT�� ^¨T7l�b¡cf[emVk._�[en¤] R T"uo^rce`7T7m�m�b¡m�b¡]�TV^�_a]	T7n�Ø;ZÁ[��j~V���hk
] R TMuo_�^�_�UWT7]�TV^rm�c',�] R T UMcenoT7Õ¡m�noT7m�`V^rbj}ebj[el�] R T Ôa_�^rb¡cfÑem�UMc�]�b¡cf[em�b×[Ê] R T�,\^�_�UWT7m�_�^rT�!'^rm	]
T7m�]	b×U�_a]�T7n²}CÖ�m�TV_C^r` R bj[el ,Fcf^�UWb×[ebjU=_Âbj[�uo_�^	_�UMT7]�TV^�mDuo_i`7T���b¡] R _�[Âbj[C]�TV[em�b¡]rÖ�ghU=_i]�` R bj[el
`V^rb¡]�TV^¨bdce[.Ø Q�R T�m�T7lfUMTV[C]D_a]�b¡cf[©b¡m=] R TV[4_a` R b¡T7Ô�T7n }CÖ _am	m�cf`7bj_a]	b×[el�ueb �eT7Õdm�]	c�] R T�UMcC]�b¡cf[
UMcenoT7Õ Õ¡TV_anobj[el�]�c4] R T©mDU=_aÕ¡Õ¡T7m�]�nob¡mDueÕj_a`7T7n ,\^�_�UWTJnob /�TV^rTV[e`7T�Ø���] R TV^ÂUMT7] R cenom�`V_�^�^rÖ
cfÑe]�_=src�bj[C]"T7m	]�bjU=_a]�b¡cf[Pc',�] R T�UMc�]�b¡cf[PUMcenoT7Õ¡m _�[en4c�,�] R T7bj^MmDuo_a]	b×_iÕºm�Ñououocf^r]�Ø²Z\[������hk
_�[¤Ño[emDÑouvTV^rÔebdm	T7n4`7Õ×Ñem	]�TV^rbj[el�]�T7` R [eb¡Ð�ÑeT�UMb �fT7m#b×[-,¥cf^�U�_a]�b¡cf[Âcf[Â] R T=uoc�m	bd]	bdce[.kA`7cCÕdce^�_�[en
UMcC]�b¡cf[Cgh}o_am�T7n ^rT7m	bdn�Ño_iÕ�_a]MT7Ô�TV^rÖ²ueb �eT7Õ�bj[4_Â`7cfU=uoT7]	bd]	bdÔCT�ÕdTV_C^�[ebj[el²m�` R TVUMT�k�T �oueÕ¡c�b¡]�bj[el
_am	mDÑoUMT7n��#_�Ñem�m�bj_�[�nob¡m�]�^rbj}oÑe]�b¡cf[em�c',o] R T7m�T ,¥TV_a]DÑo^rT7mVØ

�
Ò�_�^	ÓacaÔfbj_�[
, ^	_�UMT��0cf^�Ó0T �oueÕ¡c�b¡]�bj[el

_Â^rcf}oÑem�]�T7m�]	b×U�_a]�cf^���_am�` R cCm�TV[¤bj[���~�~��hØ"ZÁ[��j~��rk�UMc�]�b¡cf[�UWcfnoT7Õ¡m"_C[en�mDuo_a]�bj_aÕ�m�Ñououocf^r]	m
_�^¨T�m�bjUMÑeÕ¡]D_�[eT7cfÑem�Õ¡Ö T7m�]�bjU=_a]�T7n�_am�] R T�]��0c¤m�]�TVuem�c',"_�[� Ò _aÕ¡l�cf^rb¡] R U�k!� R TV^rTV_am�] R T
[eÑoUM}oTV^%c',�UMc�]�b¡cf[#UMcfnoT7Õ¡m�bdm.src�bj[C]�Õ¡Ö noT7]�TV^�UWb×[eT7n�Ñem�bj[el _�Ò � ('gh}o_am�T7nM`V^rb¡]�TV^rb¡cf[.Ø�Z\["�j~VX��hk
] R T=uo^rce}eÕdTVU c�,ºm�bjUMÑeÕ¡]D_�[eT7cfÑem�T7m�]	b×U�_a]�b¡cf[Âc',�] R TMm�T7lfUWTV[�]D_i]�b¡cf[�U=_Cu�_�[en¤c',�] R TMnoTV[em�T
UMcC]�b¡cf[ !�T7Õ¡nPb¡mW_inon�^rT7m�m�T7nPbj[²_ÊÒ¸_C^�ÓacaÔfbj_�[�, ^�_CUMT��0cf^�Ó�Ñem�bj[el²_Êl�TV[eTV^�_aÕ¡b$#7T7n�� _�Ñem	m�bj_�[
UMcenoT7Õ�c�,º] R T=uo^rT7nob¡`7]�b¡cf[©TV^�^rcf^�nob¡m�]�^rbj}oÑe]�b¡cf[²_C[en�`7cf[em�]D^	_abj[�]�m�ce[�] R T°UMc�]�b¡cf[ !�T7Õ¡n4_�[en
] R T#m�T7lfUMTV[C]D_a]	bdce[°U=_Cu.Ø�

[ec�] R TV^�`7Õj_am�m�c�,ºUMT7] R cenom�bj[C]D^rcen�Ñe`7T7m _=Õj_�Ö�TV^�c',�bj[�]�TV^	UMT7nobj_a]�T=^rT7l�b¡cf[emVk.}oÑeb¡Õ¡]�,\^rcfU
ueb �eT7Õdm�_a`7`7cf^rnobj[el¤]�c�_�noT7]	TV^�UMbj[eT7n uo^¨cf`7T7n�Ño^rT�k%� R b¡` R ,Fce^�U ] R T°}o_am	bd`�T7Õ¡TVUMTV[C]�mMc',�] R T
noT0!'[eb¡]�b¡Ô�T²^¨T7l�b¡cf[emVØ&��Ño^��0cf^�Ó©TV[�]	TV^rm°] R bdm�`V_i]�T7l�cf^rÖ�Ø Q�R ^rT7T�U=_ib×[ ` R _C^�_a`7]�TV^rb¡m�]	bd`7m�c',
] R T7m	T�m�` R TVUWT7m�`V_�[�}oT�nob¡m�]	b×[eleÑebdm R T7n(' ] R T R ceUMc�l�TV[eT7b¡]rÖ°`V^¨bd]	TV^rb¡cf[)��b¡] R bj[�bj[C]�TV^�UMT7nobj_a]�T
^rT7lCbdce[emVk0] R TJ^¨T7l�b¡cf[�UMTV^rl�bj[el #¥uoc�m	m�bj}eÕdÖ mDueÕ¡b¡]�]�bj[el %�`V^rb¡]�TV^rb¡cf[.k�_C[en ] R T¤uo^rcf`7T7n�Ño^¨TJ`V_C^Ág
^rb¡T7n¤cfÑe]�]	c°uoTV^ ,¥cf^�U ] R b¡m UMTV^rl�bj[el�Ø0Z\[C]�TV^�UMT7nobj_a]	T"^rT7l�b¡cf[em�`V_�[Ênobdm�ueÕ×_�Ö�UMcC]�b¡cf[��j~����rk*�j~7{��
_�[en���~	���hkecf^�bj[C]�TV[em�b¡]rÖ R cfUWc�l�TV[eT7b¡]rÖ uo^rceuoTV^r]�b¡T7m+�����rk*�j~Vz,�Ä_C[en�� ���hØ��0cf[e`7TV^�[ebj[el=] R T ^¨T7l�b¡cf[
lf^¨cfÑouebj[el°]�T7` R [eb¡Ð�ÑeTM]�c�}oT `7ce[em�b¡noTV^rT7n�k.`7ÕjÑem�]�TV^rbj[el�_aÕ¡l�cf^¨bd] R UMm�_�[en¤^rT7l�b¡cf[Cg\Õ¡T7Ô�T7Õ%Ò¸_C^�Óacag
Ôebj_�[�UMcenoT7Õ¡m _�^rT _�UWcf[el=] R T U=_ib×[ , ^	_�UMT��0cf^�ÓCm�uo^rcfuocCm�T7n�Ø Q�R T�!'^rm�]�`V_a]�T7l�cf^¨Ö°bj[e`7ÕjÑenoT7m
ÓighUMTV_�[em)�j~7{��hkAÓighUMT7noc�b¡n������º_�[en²UMce^rTMT7Õ×_C}ocf^�_i]�T=]�T7` R [eb¡Ð�ÑeT7m-�j~Vz���bj[CÔ�c�Õ¡Ôfbj[el¤m�bjUMb¡Õj_�^rb¡]rÖ
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UMTV_imDÑo^rT7m�}oT7]��0T7TV[�UMc�]	bdce[�UMcfnoT7Õ�uo_�^�_CUMT7]�TV^rm+��~7{��Acf^0nob¡mDueÕj_a`7T7n ,\^�_�UWT�nob /�TV^rTV[e`7T=^rT7m	b g
n�Ño_aÕ¡m �j~�z��rØ

�
Ò � (�`V^rb¡]�TV^rb¡cf[#b¡m�Ñem�T7nMbj[ ��~	����]�c�noT7`7bdnoT�Ñouocf[#] R T�UMTV^rlCb×[el�c',�]��0c�^rT7l�b¡cf[em�Ø�

[�_anoÔ´_C[�]D_il�T�c�,�] R T�Ò � (Â`V^rb¡]�TV^¨bdce[�bdm�] R _a] R _�Ôebj[el=]�c m	T7]1_#] R ^¨T7m R c�Õ¡n�Ñouocf[�_MUMcC]�b¡cf[
nob¡m�`V^rTVuo_C[e`7Ö UMTV_amDÑo^rT�`V_�[²}vT�_�Ô�c�b¡noT7n�Ø���c �0T7Ô�TV^7k%] R T=`7cenobj[el�cfue]�bjU=_aÕ¡b¡]rÖ uo^¨b×[e`7bjueÕ¡T�b¡m
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Z\[�ceÑo^�`V_am	T�kV] R T0UMc�]�b¡cf[Cgh}o_im�T7n m�T7leUMTV[�]�_a]�b¡cf[�b¡mÀ_im�m�ce`7b×_i]�T7n ]�c�_�^rT7l�b¡cf[Cg\Õ¡T7Ô�T7Õ�UMcC]�b¡cf[Cg

}o_am	T7n"Ôa_aÕjÑeT7n=lf^�_Cu R Ø Q�R Tº`7ceU"}ebj[o_a]	bdce[ c�,'_�mDuo_i]�bj_aÕ #F]�T �f]�Ño^rT�gh}o_am�T7n %�uo_�^¨]�b¡]�b¡cf[ ��b¡] R ] R b¡m
lf^	_�u R `V_C^�^rb¡T7m"_ÂnoT7m�`V^rbjue]�b¡cf[Pc�,1] R T°uo_�^r]�b¡]�b¡cf[ ,¥cf^�UMT7n�c�,�}vc�] R ueb �fT7Õ�g\Õ¡T7Ô�T7Õ�_�[en²^rT7l�b¡cf[Cg
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mDuo_a]	b×_iÕ
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^rT7lCbdce[em Ño[enoTV^rl�c�bj[el�m	b×UWbdÕj_�^ # ^rT7mDu.Ø�nob /�TV^¨TV[�] %�UWc�]�b¡cf[em�_�^rT=_a]�]D^¨b×}oÑe]	T7n�] R TMmD_�UWT #¥^rT7m�u.Ø
nob /�TV^rTV[C] %�Õ×_C}oT7Õ¡mVØ Q cM] R b¡m�_abjU�k �0T�bj[�]D^¨cfn�Ñe`7T _+Ò t � UMcenoT7Õ¥k � R b¡` R m�b¡]�T7m�_�^¨T�] R T�[ecfnoT7m
c',�] R T0lf^	_�u R Ø%ÒJcC]�b¡cf[#bdm�T7m�]�bjU=_a]	T7n���b¡] R bj[=TV_i` R ^rT7l�b¡cf[Wc','] R T�mDuo_a]�bj_aÕ�uo_�^¨]�b¡]�b¡cf[.kfÑem�bj[elM_
^rce}oÑem�]ºuo_�^	_�UMT7]D^rb¡`�T7m	]�bjU=_a]�cf^�^rT7Õ¡Öfbj[elMcf[�_�nob /�TV^rTV[C]�bj_aÕ'UMT7] R cfn�Ø 4oR ceÑeÕdn�] R T�UMc�]�b¡cf[WT7mrg
]�bjU=_i]�T7m�[ec�]�}oT ^rT7Õ¡bj_�}eÕ¡TMTV[ecfÑel R ko_a`7`7cf^rnobj[el=]	c"] R T Ño[e`7TV^r]D_abj[C]hÖ�UMTV_amDÑo^rTVUWTV[�]�uo^rcaÔebdnoT7n
}CÖ�] R b¡m�T7m�]�bjU=_i]�cf^7koUMc�]	bdce[�bdm�T7m�]�bjU=_i]�T7nJ_aÕ¡]�TV^	[o_a]�b¡Ô�T7Õ¡Ö�}�Ö�_=U=_i]�` R bj[el=]	T7` R [eb¡ÐoÑeTW}o_im�T7n
cf[�_�m	b×UWbdÕj_�^¨bd]rÖ�]D^�_�[em ,Fcf^	U T7m�]�bjU=_a]�b¡cf[���b¡] R _�m�]	cf` R _am�]�b¡`�_iÕdlCcf^rb¡] R U�Ø Q�R T�Õj_�}oT7Õ.`7cf[-!�lfÑCg
^�_i]�b¡cf[�b¡m�cfue]�bjUMb$#7T7n�] R ^rcfÑel R ] R T�noT0!'[ebd]	bdce[�c�,À_�[�_�uouo^rcfuo^rbj_a]	T�TV[eTV^rl�Ö�, Ño[e`7]�b¡cf[�_C[en�bd]	m
UMbj[ebjUMb$#V_a]�b¡cf[.Ø Q�R ^rcfÑel R ] R T�noT0!'[eb¡]�b¡cf[�c',�] R T�TV[eTV^¨l�Ö�, Ño[e`7]�b¡cf[.ke^rT7l�b¡cf[Cg\Õ¡T7Ô�T7Õ.`7cf[C]�T �e]DÑo_aÕ
bj[-,¥cf^�U=_a]	bdce[4`V_�[ }oT¤bj[�]D^¨cfn�Ñe`7T7n ]�c ^¨T7lfÑeÕj_�^rb$#7T�] R TÂÕj_�}oT7Õ�T7m�]	b×U�_a]�b¡cf[ uo^¨cf}eÕ¡TVU�k!� R b¡` R
`7ÕjÑem�]�TV^¨b×[el4]	T7` R [eb¡ÐoÑeT7m°`V_�[o[ecC]=TV_am�b¡Õ¡Ö4bj[e`7cf^�uoce^�_a]�T�bj[ _ �ºT7Õ¡Õ ,¥cf^�U�_aÕ¡b #7T7n�U=_�[o[eTV^7Ø #�T
��b¡m R ]�c�uocCb×[C]�cfÑe]�] R _a]Vkµbj[Â`7cf[�]�^�_am�]�]	c ^rT7lCbdce[�`7ÕjÑem�]	TV^rbj[elJ_�uouo^rce_a` R T7m�bj[ � R b¡` R ^¨T7l�b¡cf[
UMTV^¨l�bj[el"b¡m�UMc�m	]�Õ¡Ö"bj^�^¨T7Ô�TV^rm�bj}eÕ¡T�ko] R T�uo^rbj[e`7bjueÕdT#c',�lf^�_�u R Õ×_C}oT7Õ¡bj[el°bj[�_�Ò�_�^�ÓacaÔebj_�[$, ^�_CUMT�g
�0cf^�Ó�TV[o_C}eÕdT7m�]�c�` R _aÕ¡ÕdTV[elCT�lf^rcfÑouebj[el�m�] R ^rcfÑel R ] R T0m�TV_�^¨` R ,¥cf^A_C[ ceue]�bjU=_aÕe`7cf[-!�lfÑo^�_a]	bdce[.Ø
� bj[o_aÕ¡Õ¡Ö�k�_=UMc�]	bdce[Cgh}o_am�T7n�uo_�^r]	bd]	bdce[�c',�] R T�bjU=_al�T�`V_C[�}oT#bj[-,FTV^�^¨T7n ,\^rcfU ] R T Õj_�}vT7Õ�gh}o_am�T7n
uo_�^¨]�b¡]�b¡cf[�c',�] R T�lf^	_�u R Ø
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m#b×[©c�] R TV^ �0cf^�ÓCm�#�T�Ø±l�Ø*� ��� %7k �0T=m R _aÕ¡Õ�_am�mDÑoUWT°_�Ño[eb¡ÐoÑeT UMcC]�b¡cf[�uoTV^#bj[C]�TV^�UMT7nobj_a]�T

^rT7lCbdce[.k�b¥Ø±T�Ø4UMc�]	bdce[4}ocfÑo[en�_�^¨bdT7m�`7c�bj[e`7b¡noT ��b¡] R mDuo_a]�bj_aÕ�}vcfÑo[en�_�^rb¡T7mVØ Q�R bdm�_am�m�ÑoUMT7m=_
mDÑ���`7bdTV[C]�Õ¡Ö�!'[eT¤mDuo_a]	b×_iÕ�m�T7lfUMTV[C]D_a]�b¡cf[.k!� R bd` R bj[�]DÑo^	[ bjU=ueÕ¡b¡T7m¤] R _a]�] R T�uo^rcf}eÕ¡TVU c',
UMcC]�b¡cf[�T7m�]�bjU=_a]	bdce[�bdm�uo_�^r]�b¡`VÑeÕj_�^rÕ¡Ö�`V_�^rT7n ,¥cf^7ke]�cM`7cfuvT ��b¡] R ^rT7l�b¡cf[em ��b¡] R uoc�m	m�bj}eÕdÖ�uvcfce^
mDuo_i]�b¡cag\]�TVU=uvcf^�_aÕ�le^�_anob¡TV[�]�b×[-,¥cf^�U�_a]�b¡cf[.Ø
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Ò�_�^�Óic´Ôebj_�[�UMcenoT7Õ¡mM`V_�[²}vTV[eT0!�]�, ^rceU uo_�^r]	bd]	bdce[²uo^rT7nob¡`7]�b¡cf[em�_VÔa_ab¡Õj_�}eÕ¡T�_a] ] R T7m	T°Õ¡T7Ô�T7Õ¡mVØ
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Q�R T�m�uo_a]�bj_aÕ.m�T7lfUMTV[C]D_a]	bdce[Mb¡m�uoTV^ ,¥cf^�UWT7n }CÖ _CuoueÕdÖebj[el=] R T�Ño[emDÑouoTV^¨Ôfb¡m�T7n¤]�T7` R [eb¡Ð�ÑeT�noT7mrg
`V^rbj}vT7nJbj[ � ���hØ Q�R T uo^rbj[e`7bjueÕ¡T7m c',�] R T UMT7] R cfn¤_�^rT�cfÑe]�Õ¡bj[eT7n�bj[Ê] R b¡m�m�T7`7]	bdce[.Ø

Z¥]�cfuoTV^�_i]�T7m ��bd] R b×[¤_ �0_VÖCT7m�bj_�[�T7m�]	b×U�_a]�b¡cf[ , ^	_�UMT��0cf^�ÓµØ (�T7]
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��� ���!���"�#�	��� %M}oT�_�^rTV_aÕ¡b$#V_a]�b¡cf[ c', _�^�_C[enocfU!Õj_�}vT7Õ !�T7Õ¡n  #¥^rT7mDu.Ø c', _�^�_�[enoceU
cf}em	TV^rÔ´_a]	bdce[ !�T7Õ¡n���%7k�caÔ�TV^�_Mm�T7]�c',Àm	bd]	T7m$� `7cf^�^rT7mDuvcf[enobj[el�]�c=] R T#bjU=_al�T ueb �eT7Õdm�Ø ��b¡Ô�TV[
_4[eT7b¡l R }ocfÑo^ R cfcen m�Öem�]�TVU�k"#&%'�)( %#b¡mJUMcenoT7Õ¡T7n _am�_�Ò�_�^	ÓacaÔ t _C[enocfU � b¡T7Õdn�Ø�*�m�bj[el
] R T���bj}o}em�nob¡m�]D^¨b×}oÑe]	bdce[em,+PÒ t�� T7ÐoÑeb¡Ô´_aÕ¡TV[e`7T�kM] R T¤cfue]�bjU=_iÕ�Õ×_C}oT7Õ�!�T7Õ¡n.-�©b¡m�noTV^rb¡Ô�T7n
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b¡m=] R T�m�cag\`V_aÕ¡Õ¡T7n4TV[eTV^rl�Ö ,\Ño[e`7]�b¡cf[PTV[e`7cfU�uo_am�m�bj[el¤] R T�b×[C]�TV^�_i`7]�b¡cf[em=}oT7]��0T7TV[¤Õj_�}oT7Õ¡m�_�[en
cf}em	TV^rÔ´_a]	bdce[em;_�[en�_�uo^rb¡cf^rb�bj[-,¥cf^�U=_a]	bdce[�cf[�] R T�Õj_�}vT7Õ�!�T7Õ¡n�Ø

� cf^�UMcCm�]À^¨TV_aÕ�g �ºce^rÕ¡n=bjU=_al�T7mVka] R T�cf}em�TV^rÔa_a]�b¡cf[#Ô�T7`7]�ce^A���!�0� �B��C� ��DED�DF����G� �H�"�3�I����`V_�[
}vT `7cfU=uvc�m�T7n�c',�cf[eÕ¡Ö°]��0c m�bjU=ueÕ¡T$,FTV_a]�Ño^rT7m '�lf^rT7ÖCg\Õ¡T7Ô�T7Õ�_�[en�Õ¡cf`V_aÕÄ`7cf[�]�^�_am�]VØ � cf^�bjU=_alCT7m
bj[e`7ÕjÑenobj[el²^rT7l�b¡cf[em���b¡] R UMcf^rT#T7Õj_�}ocf^	_a]�TM]�T �e]DÑo^rT7mVkµc�] R TV^�UMcf^rT#nob¡m�`V^rbjUMbj[o_a]�bj[el ,¥TV_a]DÑo^¨T7m
`V_�[Â}oTM_anonoT7n�Ø

Q�R T�TV[eTV^rl�Ö ,\Ño[e`7]�b¡cf[�b¡m�noT0!'[eT7n�_am
,Fc�Õ¡Õ¡c ��m+'
9 #;�<���'%��.9 C #;�<���'% �J9LK'#;�&% #r~&%

Q�R T�n�_a]D_�g\n�^rb¡Ô�TV[©]�TV^�UM9 C noT7`7cfU=uvc�m�T7mM_am _�mDÑoU c',ºÕ¡ce`V_aÕºuvc�]�TV[C]�bj_aÕ¡m-'
�
]�m�b¡]�T'�Ck%] R T

nob¡m�]D^¨b×}oÑe]	bdce[�c', TV_a` R ]�T �f]�Ño^rT ,¥TV_a]DÑo^rTÂb¡m�`7cfU=uoÑe]�T7n���b¡] R bj[�_�Õ¡ce`V_aÕ ��bj[enoc � `7TV[C]�TV^rT7n

$&% .�$('



� �r�Áªf����¦o§r�d��¼V���fªe�r�������¡�f 	�V�¡��¦Cª=�����'�r����­7���¥��¢M���¥����¦o§� ��i�¶���=�7�Áªf¢M�V¦µ�¥���¥���C¦ �

_a] �CØ Q�R T�Õ¡bjÓaT7Õ¡b R cfcen c�,�] R b¡mMm�b¡]�T�}oT7bj[el²_am	m�b¡lf[eT7n4] R T�Õ×_C}oT7Õ � � b¡m=noT7]	TV^�UMbj[eT7n }�Ö©] R T� c�ÕjUMcCl�cf^rcaÔCg 4 UMbj^�[ecaÔ�nob¡m�]D_�[e`7T7m�� # D ��D %�}vT7]��ºT7TV[©] R T�Õ¡ce`V_aÕ�nob¡m�]D^rbj}oÑe]�b¡cf[em�_�[enP] R T ,¥TV_�g
]DÑo^¨T�nobdm	]D^rbj}oÑe]�b¡cf[em�`7cfU=uoÑe]	T7n�cf[�^rT7lCbdce[�� 4�� Ø
Q�R T�Õ¡cf`V_iÕ�uvc�]�TV[C]�bj_aÕ¡m�_�^rT�^rT7Õj_a]�T7n�Õ¡bj[eTV_�^rÕ¡Ö�]�c ] R bdm0nob¡m�]D_C[e`7T _a`7`7cf^rnobj[elM]�c"uo^¨T7noT7]�TV^�UMbj[eT7n
`7cf[em	]D_�[C]�m��
	���
rØ

9 C #;�<���'%����
� 6��
G�
��� C

� 	���
 � #;� 	���
 #�� 4�� %���� 	���
 #��3�
%
% # �3%

9�K #;� %0� �
	 ��� � 
 6
���

#r~�� �� #;���!� �"� %
% #¥X3%

� bdm�_�uo^rT7noT7]�TV^	UMbj[eT7n uoc�m�b¡]�b¡Ô�T�`7ce[em�]D_�[C]VkA_C[en# #;�E�$� �"� %F�M~CkAb ,$�E��� �%��kÀyÊc�] R TV^���bdm	T�Ø
Q�R b¡m�]�TV^�U�,\_�Ô�cfÑo^rm0mDuo_i]�bj_aÕ R cfUMcCl�TV[eT7b¡]hÖ�c',À^¨T7l�b¡cf[emVØ

 �[eTV^rl�Ö UWb×[ebjUMb$#V_a]	bdce[ b¡m�uvTV^ ,Fce^�UMT7n"Ñem	b×[el�_�UMcfnob !�T7n
��� � _aÕ¡l�cf^rb¡] R U"� z��hØ
�
]A_0l�b¡Ô�TV[

m�b¡]�T�kCbj[=_anonob¡]�b¡cf[M]�c�] R T0`VÑo^�^rTV[C]%Õ×_C}oT7Õ'_C[en"]	c�] R T0Õj_�}vT7Õdm�_am	m�b¡lf[eT7nMb×[W] R T�[eT7bdl R }vcfÑo^ R cecfn�k
_�[�cfÑe]�Õ¡b¡TV^0Õj_�}vT7Õ'&Mbdm�_�UMcf[el#] R T�`V_C[enobdn�_i]�T�Õj_�}oT7Õ¡m �±{��hk*� ���hØ

�
uo_�^	_�UMT7]�TV^)(�m�T7]�m0] R T�Õ¡cf`V_iÕ

TV[eTV^rlCÖ°Ôa_�^rbj_a]�b¡cf[Â_am�m�ce`7bj_a]�T7n�]�cM] R b¡m�Õj_�}vT7ÕA_�[en R TV[e`7T bj[enobj^rT7`7]�Õ¡ÖÂ] R T;[eÑoUM}oTV^0c�, ^rT7lCbdce[em
`V^rTV_i]�T7n�Ø ��[e`7T#] R T ^rT7Õj_'�o_a]�b¡cf[Âuo^rcf`7T7m	m�b¡m�`7cfU�ueÕdT7]	T7n�k'[eT�� Õj_�}oT7Õ¡m _�^rT _i]�]D^rbj}oÑe]�T7n�]�c�] R T
`7cf[o[eT7`7]	T7nJm�Ño}em�T7]�m�c',�m�b¡]�T7m ��bd] R ] R T*&Cg\Õj_�}oT7Õ¥k � R b¡` R m�b$#7T T �e`7T7T7nom;_=uo^¨T�g\m�T7]�] R ^rT7m R c�Õ¡n�Ø�

[�cf[Cg\Õ¡bj[eT noT7]�TV^�UWb×[o_i]�b¡cf[�c',A] R T�[eÑoU"}vTV^�c',À^rT7l�b¡cf[em0`V_�[�] R TV^rTV}�Ö�}oT�_a` R b¡T7Ô�T7n�Ø0Z ,�_
uo^rT7nob¡`7]�T7n�m�T7lfUWTV[�]D_i]�b¡cf[ U=_Cu b¡m0_VÔa_ab¡Õj_�}eÕ¡T�kf] R T1^¨T7l�b¡cf[M}ocf^rnoTV^¨mº_�^rT0_anas�Ñem�]�T7n=_�[en°^rT7lCbdce[em
_�^¨T�kob ,º[eT7`7T7m�mD_�^rÖ�kµ_�Ñe]�cfU=_i]�b¡`V_aÕ¡ÕdÖ�`V^¨TV_a]�T7n #Fcf^0^rTVUMcaÔ�T7n %7Ø 4oR ceÑeÕdn¤[ec°bj[-,¥cf^�U=_i]�b¡cf[�_�}oceÑe]
] R T0Õj_�}vT7Õ�U=_�u }vT�_VÔa_ab¡Õj_�}eÕ¡T�k�] R T0m�T7lfUWTV[�]D_i]�b¡cf[ U=_Cu�b¡mAbj[eb¡]�bj_aÕ¡Õ¡Ö°`7ce[em�b¡noTV^rT7n=_amAce[eT1^¨T7l�b¡cf[
_�[en�Ñouvn�_a]�T7n²Ñem�bj[el¤_°U=_��fbjUMÑoU Õ¡b×ÓiT7Õdb R cecfn4T7m	]�bjU=_a]�cf^HØ Q�R bdm�m	T7lfUMTV[C]D_a]�b¡cf[¤_aÕ¡l�cf^¨bd] R U
R _am�] R T�U=_asrcf^%_anoÔ´_C[�]D_il�T0c',A}oT7bj[el"Ño[emDÑouvTV^rÔebdm	T7n�k�}oc�] R _am ,\_�^�_am�] R T�[eÑoUM}oTV^ c',�^rT7lCbdce[em
_�[enÂ] R T7bj^0]�T �e]DÑo^rT�` R _�^�_a`7]	TV^rb¡m�]�b¡`7m;_C^rT�`7cf[e`7TV^�[eT7n�Ø

+ � ��������
���
�� ����
����������)��� ��
�-M�H
 ����
 - 
����°��
���
 �

Q�R T�m	]D^�Ñe`7]DÑo^rT�T ��ueÕ¡c�b¡]�bj[el�] R T�m�uo_a]�bj_aÕ�uo_�^r]�b¡]�b¡cf[�]�cM}oÑebdÕ¡n¤_"UWc�]�b¡cf[Cgh}o_am�T7n�m�T7lfUWTV[�]D_i]�b¡cf[
b¡m�] R T�]�cfueb¡`�c',�] R b¡m�m	T7`7]�b¡cf[.Ø)(.T7]�,P}oT�] R T�_anas�_a`7TV[e`7Ö°le^�_�u R noTV^rb¡Ô�T7n , ^¨cfU ] R T�]�cfuvc�Õ¡c�l�Ö
c',0] R T m�uo_a]�bj_aÕ�uo_�^r]	bd]	bdce[.- � �/�*0!�21 �w~AD�DED�3 �fk.`7cf[C]D_abj[ebj[el43�^rT7l�b¡cf[em�Ø�#©T"noTV[ecC]�T4560
b¡]�m [ecenoT7mVk � R b¡` R `7ce^�^rT7mDuvcf[en�]�c�] R TM^rT7l�b¡cf[em7�*0#c',�] R T#mDuo_a]�bj_aÕ�uo_�^r]�b¡]�b¡cf[.Ø�(.T7] _�^r`7m*8:9
src�bj[�]�b×[;,P] R T"[ecenoT7m�_am	m�cf`7bj_a]	T7n�]�c=[eT7b¡l R }ocfÑo^rbj[el�^rT7lCbdce[em�bj[�] R T�mDuo_a]�bj_aÕAuo_C^r]�b¡]�b¡cf[.Ø

, �.���/5 C �ED�D�D)�25=<�� � �/8 C ��DED�DF�>8�? �<� #�{ %
#�T�_abjU!_a]°_im�m�b¡lf[ebj[el _¤UMcC]�b¡cf[PÕj_�}oT7Õ�]�c�T7Ô�TV^¨Ö [ecenoT�bj[4] R T�lf^	_�u R k ��bd] R _ÂÔfb¡T��

]�c�uo_C^r]�b¡]�b¡cf[ebj[el¤] R b¡m�lf^�_�u R bj[C]�c�[ecenoT=mDÑo}em�T7]�m#`7cf^�^rT7m�uocf[enobj[el�]	c�lf^rcfÑouebj[el�m#c',1^rT7lCbdce[em

./.10!243�5�687



� ½¤���r­�����������	�Å�
º���¥����­HÇ
���
�º������½��

c',�`7c R TV^rTV[C]°UMcC]�b¡cf[.Ø Q�R T�Õj_�}oT7Õ¡bj[el4c',�] R T�lf^�_�u R b¡m ,¥cf^�U�_aÕ¡b #7T7n ��b¡] R bj[ _¤Ò�_�^	ÓacaÔfbj_�[
,\^�_�UMT��0cf^	Ó�Ø Q c¤] R b¡m=uoÑo^�uoc�m	T�k �0T=b¡noTV[C]�b ,FÖ4] R T�[ecenoT7m"c�,�] R T�lf^�_�u R ]�c�] R T°m�b¡]�T7m�c',�_
^rT7lCbdce[Cg\ÕdT7ÔCT7ÕAÒ t�� ] R Ñem�noT0!'[eT7nÂcf[�_�[�bj^�^rT7lfÑeÕj_�^�lf^rb¡n�Ø

�
uo_abj^0c',�[eT7b¡l R }ocfÑo^rbj[el�m�b¡]�T7m�cf[

] R T�lf^rb¡nMbdm�`V_aÕ¡Õ¡T7n _�`7Õ¡b¡Ð�ÑeT�Ø Q�R T�`7Õ¡b¡Ð�ÑeT7m�_�^rT0noT7n�Ñe`7T7n=bj[=_�m	]D^�_ab¡l R ] ,¥cf^���_�^rn U=_C[o[eTV^ ,\^rcfU
] R TM_�^r`7m�c',�] R T#lf^�_�u R Ø (.T7]�� ����� C �ED�D�D)���%<<�"}oTM] R T#m�T7]�c',Àm	bd]	T7m _�[en�� ����� C �ED�DEDH��� ? �}vT�] R TÂm�T7]Mc',+}ebj[o_�^¨Ö4`7Õdb¡ÐoÑeT7mVØ (.T7]'�
	 #�� 0&%=}vT�] R T�Õj_�}vT7Õ;_a]	]D_a` R T7n4]�c�[ecfnoT��/0ek � R b¡` R
b¡noTV[C]�b !�T7m � R b¡` R lf^¨cfÑouebj[elJ] R T�_am�m�ce`7bj_a]�T7n4mDuo_a]	b×_iÕº^rT7l�b¡cf[4}vT7Õ¡cf[el�m=]�cµØ #�T�[ec � ,¥ce`VÑem
cf[�] R T�noT0!'[eb¡]�b¡cf[�c',�_ m�Ñebd]�_�}eÕ¡T�TV[eTV^rl�Ö ,\Ño[e`7]�b¡cf[�,¥cf^�cfÑo^0UMcC]�b¡cf[Cgh}o_am�T7n�^rT7l�b¡cf[�lf^¨cfÑouebj[el
cf}�shT7`7]�b¡Ô�T�Ø


���� �����������������! #"%$'&(�*)��,+-��$�"%$'&(��
m�bj[�] R T�`V_im�T�c',�] R T ueb �fT7Õ�g\Õ¡T7Ô�T7Õ�TV[eTV^rl�Ö ,\Ño[e`7]�b¡cf[�,¥cf^0] R T�]	T �f]DÑo^¨T�gh}o_am�T7n�m�T7lfUWTV[�]D_i]�b¡cf[
m�]�_al�T�k�] R T°^rT7l�b¡cf[Cg\Õ¡T7Ô�T7Õ0TV[eTV^rl�Ö ,\Ño[e`7]�b¡cf[ 9 	 `V_�[�}oT�mDueÕ¡b¡]=Ñou�bj[C]�c�_�cf}em	TV^rÔ´_a]	bdce[5+aÕj_�}oT7Õ
bj[C]�TV^�_a`7]�b¡cf[¸]�TV^�U _�[en�_°^rT7leÑeÕ×_C^rb$#V_a]�b¡cf[¤]�TV^	U�Ø���c �0T7Ô�TV^7kµ] R TMn�_a]D_�g\n�^¨bdÔCTV[�]	TV^�U b¡m R TV^rT
noT0!'[eT7n¤caÔ�TV^0_=}ebj[o_�^rÖ�`7Õ¡b¡Ð�ÑeT�Ø Q�R T�TV[eTV^rl�Ö�, Ño[e`7]�b¡cf[Âb¡m�T �ouo^rT7m�m�T7n¤_am+'

9 	 #;� 	 �"� 	 %�� �
.�/ 6�0

1 	C #;� 	 #2� 9 %��"� 	 #2� 9 %
% � �
.3/ 6�0

1 	K #;� 	 #2� 9 %
% #¥z3%

� R TV^¨T � 	 #2��9 %�m�]�_�[enom�,Fce^�] R T=uo_abj^�c',�Õj_�}vT7Õ¡m"_a]�]�_a` R T7nÂ]�c�] R T#`7Õdb¡ÐoÑeT4� 9 #2� 9 � ��� 0<�5� 0�6 � %
_�[en �7	-,Fcf^Ä] R T�^rT7l�b¡cf[Cg\Õ¡T7Ô�T7Õµcf}em�TV^rÔa_a]�b¡cf[emVk � R bd` R �0T!��b¡Õ¡ÕoT ��_�UWb×[eT�}oT7Õ¡c � Ø q c�]�TV[C]�bj_aÕ 1 	C b¡mT7ÐoÑeb¡Ô´_aÕ¡TV[C] ]�c°_Wnobdm	`V^rTVuo_�[e`7ÖJUWTV_amDÑo^rTM}oT7]��0T7TV[�] R T�]��0c°UMc�]	bdce[�UMcfnoT7Õ !�T7Õ¡nom;_i]�]D_a` R T7n
]�c�] R T�m�b¡]�T7m�� 0 _�[en�� 0�6 `7cfU�uoc�m�bj[el�`7Õ¡b¡Ð�ÑeT8� 9 Ø Q�R T�UMcC]�b¡cf[MUMcfnoT7ÕoT7m	]�bjU=_a]�b¡cf[#]�T7` R [eb¡Ð�ÑeT7m
_�[enÂ] R T�` R c�m�TV[�nob¡m�`V^¨TVuo_�[e`7Ö�UMTV_amDÑo^¨T _�^rT [ec � uo^rT7m�TV[C]�T7n�Ø


��:9 ;<&="%$'&��>��?7"%$'@BAC"%$'&(�

Q�R TMbj[C]�TV^Ág ,\^�_�UMT#]D^�_�[em ,¥cf^�U�_a]�b¡cf[�}vT7]��ºT7TV[ , ^	_�UMTED>�0_a]�]�bjUMT ��_�[en , ^	_�UMTFD>�HG C _a]�]�bjUMT
��� ~�b¡m UWcfnoT7Õ¡T7n }�Ö4_¤m�T7]�c',$� � _E� [eT�UMc�]	bdce[4UMcfnoT7Õ¡mVk�cf[eT�uoTV^�^rT7l�b¡cf[.Ø � b /�TV^rTV[Cg
]�bj_aÕ #�lf^�_anob¡TV[C]rgh}o_am�T7n %�UMc�]�b¡cf[ÊT7m�]�bjU=_a]�b¡cf[�]	T7` R [eb¡ÐoÑeT7m�`V_�[�noT7]�TV^�UMbj[eT#T0/�T7`7]	bdÔCT7ÕdÖÂmDÑe` R _
UMcenoT7Õ!� R TV[4_�uoueÕ¡b¡T7n4cf[©mDÑ��°`7b¡TV[�]	ÕdÖ4]	T �f]DÑo^¨T7n ^rT7lCbdce[emVØ ��[Puocecf^rÕ¡ÖCg\]�T �e]DÑo^rT7n ^rT7l�b¡cf[em�k
R c �0T7Ô�TV^7k�^¨T7m�cf^r]�bj[el�]	c¸_C[Pb×[C]�TV[em�b¡]rÖCghU=_a]�` R bj[el _�uouo^¨cf_a` R l�TV[eTV^	_aÕ¡ÕdÖ4Õ¡TV_anom�]�c�UMcf^¨T�^rT�g
Õ¡bj_�}eÕ¡TMT7m�]�bjU=_a]�T7m�Ø #©T�T7m�]�bjU=_a]�T�] R T UMcC]�b¡cf[°UWcfnoT7Õ ,¥cf^�TV_a` R ^¨T7l�b¡cf[��*0�cf[�] R T uo_�^¨]�b¡]�b¡cf[
_am
,Fc�Õ¡Õ¡c ��mVØ Q�R T lf^�_inobdTV[C]rgh}o_am	T7n�UMc�]�b¡cf[�T7m�]	b×U�_a]�cf^0b¡m !'^¨m�]�_�uoueÕ¡b¡T7n¤]�c=TV_a` R ^rT7l�b¡cf[.Ø

$&% .�$('



� �r�Áªf����¦o§r�d��¼V���fªe�r�������¡�f 	�V�¡��¦Cª=�����'�r����­7���¥��¢M���¥����¦o§� ��i�¶���=�7�Áªf¢M�V¦µ�¥���¥���C¦ �

�����0É���É������j� 2.�¤Î�����Î��4Éo�7��� �J�o�7Î.�
Q�R T�nob¡mDueÕj_a`7TVUMTV[C]�Ô�T7`7]�ce^"_i]=m�b¡]�T�� � #
	2���+% bj[ ^rT7l�b¡cf[ �*0"� R b¡` R lf^�_�Ôebd]rÖP`7TV[�]	TV^
 03� #
	 0� ��� 0� %7kob¡m�T ��uo^rT7m	m�T7nJ_am�'

� � � � ���� 	����>
������� #;� %0�
��� 0� � � 0K #
	 ��	 0� % � � 0 #!�*��� 0� %� 0
C �

� 0" #
	 ��	 0� % � � 0# #!�*��� 0� %%$ #¥�3%

bj[-� R bd` R ] R T UMc�]	bdce[�uo_�^�_�UMT7]	TV^�ÔCT7`7]�cf^"#
&*0 % �HG C� � � � 0� DED�D � 0# �Ab¡m�T7m	]�bjU=_a]�T7n�cf[�TV_i` R ^rT�g
l�b¡cf[
�*0��21�� ~0D�DED�3�k�Ñem	b×[el©] R T�^rcf}oÑem�]=UMÑeÕ¡]�b�gh^rT7m�c�ÕjÑe]�b¡cf[ T7m�]�bjU=_a]	cf^#`V_aÕ¡ÕdT7n ¾�½�¾�¢M�V� noT7mrg
`V^rbj}vT7nJbj[ �j~&���hØ�Z ]�_abjUMm�_a]�UMbj[eb×UWb #7bj[elÂ] R T�,FcCÕdÕ¡c ��bj[el�`V^rb¡]�TV^rb¡cf[�'

�
� 6(' � 	 � 
 &"# ����� #;����&*0&% % # �3%

� R TV^¨T*),+-) #;�<�.&*0&%>�*D>�2G C #&��� ��� � � ���� 	��/�2
����0�� #;�&%
%!� D>� #;� %�_�[en & # %0b¡m Q ÑoÓaT7Ö �±m ,\Ño[e`7]�b¡cf[.Ø ��T�g
`V_�Ñem	T1),+-)�#;����& 0 %�b¡m�[ec�]�Õ¡bj[eTV_�^ ��bd] R ^rT7lf_C^rn�]�c2& 0 k �0T�cfuvTV^�_a]�T ��b¡] R _�[�bj[e`V^rTVUWTV[�]D_iÕ
m�]�^�_a]�T7l�Ö�Ø Q�R T�bj[eb¡]�bj_aÕ�Ô´_iÕ×ÑeT¤c',�] R TÂT7m�]�bjU=_a]�T43&*0Â`V_�[ }vT�m�T7]�]�c²[eÑeÕ¡Õ�cf^WnoTV^rb¡Ô�T7n�k ,¥cf^
bj[em�]D_C[e`7T�k ,\^rcfU UMcC]�b¡cf[Âb×[-,¥cf^�U�_a]�b¡cf[Âcf}e]D_abj[eT7n ,\^rcfU uo^rT7Ôeb¡cfÑem�,\^�_�UWT7mVØ

�
mDÑe`7`7T7m�m�b¡cf[Âc',

T7m�]	b×U�_a]�T�^rT0!'[eTVUMTV[C]�m657&*0�_C^rT�`7cfU�uoÑe]�T7n #¥_�[en `VÑoUMÑeÕj_a]�T7n %�Ñem	b×[el�m�Ñe`7`7T7m�m�b¡Ô�T !'^rm	]Acf^¨noTV^
_�uouo^¨c �ebjU=_a]�b¡cf[em-8���c',�] R T"^¨T7m�b¡n�Ño_aÕ9),+-) #;�<�.&*0 %Hk � R b¡` R _�^¨T�Õdbj[eTV_�^���bd] R ^rT7lf_C^rn�]�c�] R T
bj[e`V^rTVUMTV[C]15:&*0 ]	c }vT"T7m	]�bjU=_a]�T7n�Ø � TV[ec�]�bj[el;3&*0M] R TMmDÑoU c',�bj[e`V^rTVUMTV[C]�m�`7cfU=uoÑe]	T7nJm	c
,\_�^7ko] R T ^rT7m�b¡n�Ño_aÕ<8E�0b¡m�T �ouo^rT7m�m�T7n¤_am+'8E� � D #;��� � ���� 	 3�/�2
 #;�&% � � � ~ % � D #;��� � %

�-= D #;��� � �>�� 	 3�/�>
 #;�&% � � ��~ %�D � � � �
�� 	@?A�/� 

#¥�3%�

]�TV_a` R b¡]�TV^	_a]�b¡cf[.k �0T�m�TV_�^¨` R ,¥cf^ 'B57&*0�� _�^rl�UWb×[?A�/� �
� 6(' � 	 � 
 &"#�8��&#!57&*0&%
% % #¨~Vy3%

ZÁ[e`V^rTVUMTV[C]�m°_�^rT�`VÑoU"ÑeÕj_a]	T7n4]�cJU=_CÓaT Ñou©] R T�T7m�]�bjU=_a]	TC3&*0�Ño[C]�b¡Õ�_Juo^¨T7noT0!'[eT7n4`7cf[�ÔCTV^Ág
l�TV[e`7T�`V^rb¡]�TV^rb¡cf[Pb¡m=UMT7]VØ Q�R b¡m"m	` R TVUMT�T �oueÕdcCbd]	mW_C[²Z ]�TV^�_a]�b¡Ô�T #�T7b¡l R ]	T7n (.TV_im�] 4 Ð�Ño_�^¨T7m

./.10!243�5�687



~Vy ½¤���r­�����������	�Å�
º���¥����­HÇ
���
�º������½��

uo^rce`7T7n�Ño^rT�k._�[en�b×[ , _i`7]�cf[eÕ¡Ö�b×[CÔ�c�Õ¡Ô�T7m�] R T�`7cfU=uoÑe]D_i]�b¡cf[=c�,A] R T�mDuo_a]	bdcig\]�TVU=uoce^�_aÕ.noTV^rb¡Ô´_�g
]�b¡Ô�T7m�c',�] R T�bj[C]�TV[em�b¡]rÖ , Ño[e`7]	bdce[.Ø ����b×[elM]�c�] R T�^rcf}oÑem�]�[eT7m�m�c',�] R T�T7m�]�bjU=_a]�ce^7ka] R T�UMcC]�b¡cf[
UMTV_imDÑo^rTVUMTV[C]=b¡m°^�_a] R TV^ bj[em�TV[em	bd]	bdÔCTJ]	c¸UWb×[ece^MTV^�^rcf^¨m"bj[4^rT7lCbdce[4}ocf^rnoTV^WnoT7]�TV^�UMbj[o_a]�b¡cf[
_�[enÂ]�c=UMc�]�b¡cf[em�n�ÑeT ]�c=m�U=_aÕ¡ÕAUMcf}eb¡Õ¡T ce}eshT7`7]	mVkeb ,º_C[�Ö)��b¡] R bj[�] R TM^rT7l�b¡cf[.Ø�

[�T7m�]	b×U�_a]�b¡cf[�c�,�] R T�`7caÔa_�^rbj_�[e`7TºU�_a]D^rb ��_am�m�ce`7bj_a]�T7n�]�c�] R T�UMc�]�b¡cf[�uo_�^	_�UMT7]�TV^.ÔCT7`7]�cf^
b¡m°_aÕ¡m�c¤uo^rcaÔfb¡noT7n�Ø Q�R T�nob×_il�cf[o_aÕ�T7ÕdTVUWTV[�]�mMc',�] R T�`7caÔ´_�^¨b×_C[e`7T�U=_a]D^rb ��_am�m	cf`7bj_a]�T7nP]�cÂ] R T
UMcC]�b¡cf[�Ô�T7`7]�cf^ ���� �/� � #���� #;� %��2����#&�&%
%�_C^rT�T ��uo^¨T7m�m�T7nJ_im '� K��� ��� K�
	 � ��� K� �� #
	4� 	 0� % K ��� K�
� � #
�*� � 0� % K #¨~�~&%� K��
 ��� K�
� � ��� K��� � #
	4� 	 0� % K ��� K��� � #
�7� � 0� % K #¨~&�3%
#�T�m�T7]�] R T=U=_'�ebjU"ÑoU ]	c�Õ¡TV^�_�[e`7T=cf[Â] R T=UMTV_C[¤T7m�]�bjU=_a]	bdce[�TV^	^rcf^�cf[Â] R TMnob¡mDueÕj_a`7TVUMTV[C]
Ô�T7`7]	cf^7kecaÔ�TV^0] R T ^rT7lCbdce[.ko]�c  Mueb �fT7Õ¡mVØ0Z\[Âuo^�_a`7]�b¡m�T7 #b¡m�m�T7]�]�c=XoØ

�
m�mDÑoUWb×[el�_#`7cf[-!�noTV[e`7T

bj[C]�TV^rÔ´_iÕ c',=X�� � � _�[en X�� ��
 _C^rcfÑo[en � � _�[en�� � k�] R T�T7m�]	b×U�_a]�T7n uo_�^	_�UMT7]�TV^�Ô�T7`7]	cf^=b¡m
`7cf[em	bdnoTV^¨T7nJ]	c°}oT ^rT7Õ¡bj_�}eÕ¡T=b ,�] R T�,¥c�Õ¡Õ¡c
��b×[el�]�T7m�]�b¡m�uo_am�m�T7n�'�� ~

� � 8/� #�� 0 % �
� 6 ' �%	 � 
 #�� K� � ��� K��
 %����� ���  X � K #¨~VX3%

ZÁ[¤] R TM`V_am�TM] R TM] R ^rT7m R c�Õ¡nJb¡m�T �e`7T7T7noT7n�k�_�[ec�] R TV^�T7m�]�bjU=_a]	bdce[�c�,1_�UMcf^rTMm�bjU=ueÕ¡T°UMcC]�b¡cf[
UMcenoT7Õob¡m�`V_�^�^rb¡T7n=ceÑe]VkaT ��ueÕ¡c�b¡]�bj[el#nob×^¨T7`7]�Õ¡Ö"] R Tºbj[C]�TV[em�b¡]rÖ Ôa_aÕjÑeT7mº^�_a] R TV^%] R _�[�] R Tºbj[C]�TV[em�b¡]rÖ
mDuo_i]�b¡cag\]�TVU=uvcf^�_aÕ�le^�_anob¡TV[�]	mVØ! ���7É ��������Ë��J�o�V��"��
�$# �¤Î�����Î��4Éo�7��� �J�o�7Î.�

Q�R T�UMcenoT7Õ�]�c�}oTÂT7m�]�bjU=_a]�T7n4b¡m�_¤{aghuo_�^	_�UMT7]�TV^#m�bjU=ueÕ¡b !�T7n _E� [eT�UMcenoT7Õ¥k�_aÕ¡Õdc ��bj[el
noT7m�`V^¨b×ue]	bdce[�c�,À]D^	_�[em�Õj_a]�b¡cf[.k�^¨c�]D_a]�b¡cf[�_�[en�nob¡Ô�TV^rlCTV[e`7T�Ø

� � � � ���� 	�� � 
 ������ #;� %0�
� � 0� � � 0K #
	 ��	 0� % � � 0 #!�*��� 0� %� 0
C �

� 0 #
	 ��	 0� % � � 0K #!�*��� 0� %%$ #¨~7{ %
(.T7]�Ñem�noTV[ec�]�T&%¤] R T�^rc�]D_i]�b¡cf[°_C[el�Õ¡T;_�[en('�] R T�nob¡Ô�TV^rlCTV[e`7T ^�_a]�b¡cMc',�] R T�l�T7cfUWT7]D^rb¡`V_aÕ

]D^	_�[em ,¥cf^�U _am�m�ce`7bj_a]�T7n¤]�c�] R T=UMcfnoT7Õ¥Ø Q�R T"`V^¨bd]	TV^rb¡cf[¤]�c�}oT=UMbj[ebjUMb$#7T7n4b¡m _=m�bjU=ueÕ¡T � b¡mrg
ueÕj_a`7T7n � ^	_�UMT � b /�TV^rTV[e`7T�Ø

�
[�cfue]	b×U�_aÕ�Ô�T7`7]�ce^0b¡m�m�ceÑel R ]
,Fcf^Hk�Ñem�bj[el _�m�]�ce` R _am�]�b¡`+��bj}o}em

mD_CU=ueÕ¡TV^7k�bj[�] R T�uo_�^�_�UMT7]	TV^%mDuo_a`7T�k � R b¡` R b¡m�bj^�^rT7lfÑeÕj_�^¨ÕdÖ�nobdm	`V^rT7]�b$#7T7n°bj[M]	TV^�UMm�c', � � k � C k)%_�[en('�Ø Q�R b¡mºm	b×UMÑeÕj_a]�T7n�_C[o[eTV_aÕ¡b×[el�uo^rcf`7T7m	mºb¡m�uoTV^ ,Fcf^	UMT7n°bj[�_+m�TV_�^r` R m�uo_a`7T�c�,ÄUWcfnoTV^�_i]�T
m�b$#7T#m�cM] R _a]0b¡]�nocfT7m�[ec�]0caÔ�TV^rÕ¡cf_an�] R T�`7cfU�uoÑe]D_a]�b¡cf[.Ø�Ò¤cf^¨T7c´ÔCTV^7k�mDÑe` R ^rT7l�b¡cf[em�l�TV[eTV^�_aÕ¡Õ¡Ö
R _�Ô�T _Mm�U=_aÕ¡Õ�m�b$#7T"_C[en�^rTVuo^rT7m�TV[C];_�UMbj[ecf^rb¡]rÖ°c',�mDuo_a]	b×_iÕA^rT7l�b¡cf[emVØ

$&% .�$('



� �r�Áªf����¦o§r�d��¼V���fªe�r�������¡�f 	�V�¡��¦Cª=�����'�r����­7���¥��¢M���¥����¦o§� ��i�¶���=�7�Áªf¢M�V¦µ�¥���¥���C¦ ~C~


���� �4&(�!?7"%�%�! #"%$'&(� &C� A @B& " $�&������!A=?���) )!$'?7"%A=�! ,��� �,"�� ����� � �,� $�&��!?

ZÁ[Pcf^rnoTV^#]�c¤` R _C^�_a`7]�TV^rb$#7T�] R T�nob /�TV^rTV[e`7T¤}oT7]��0T7TV[�] R T�T7m�]�bjU=_a]�T7n4UMc�]	bdce[em���bd] R b×[P]��0c
[eT7b¡l R }ocfÑo^¨b×[el¤^rT7l�b¡cf[em*� � _�[en � 9ak �0T `7cf[em�b¡noTV^�] R T#]��ºc�UMc�]�b¡cf[�!�T7Õ¡nom�b¡m�mDÑeT7n ,\^rcfU ] R T
UMcC]�b¡cf[ UMcenoT7Õ¡m�T7m�]�bjU=_a]	T7n���bd] R b×[#TV_a` R ^¨T7l�b¡cf[.Ø�#�T�T �e]�TV[enM] R T7m�T !�T7Õdnom�caÔ�TV^Ä] R T�mDÑououocf^¨]
`7cf^	^rT7mDuoce[enob×[el�]	c°] R TMÑo[eb¡cf[Âc',À] R T ]��0c°^rT7l�b¡cf[emVØ Q�R T nob¡m�`V^rTVuo_�[e`7Ö�}vT7] �0T7TV[Ê] R T7m�T ]��0c
!�T7Õ¡nomVkonoTV[ecC]�T7n ) #2� 0 %7keb¡mºT �ouo^rT7m�m	T7n _am�] R T�_�Ô�TV^�_il�T�k�caÔ�TV^%] R T�Ño[eb¡cf[�c',�] R T�]��0c ^rT7l�b¡cf[em�k
c',�_ �0T7b¡l R ]�T7n�nob¡m�]D_�[e`7T
	�}vT7] �0T7TV[Ê] R T�Ô�T7Õ¡cf`7b¡]rÖ�Ô�T7`7]�ce^rm0] R _a] ,¥cf^�U ] R T7m�T$!�T7Õ¡nom�') #2� 0&%�� ~

� � 8 � #�� ��� � 9 % �
� 6 	 '�
�� ' / 
 	 # ���� � 
 #;� %�� � �� � / #;� %
% #¨~Vz3%

#�T ��b¡m R ]	c=noT0!'[eT=_=nob¡m�]D_C[e`7T"}oT7]��0T7TV[�UWc�]�b¡cf[�ÔCT7`7]�cf^rm0]D_�ÓCbj[el°bj[C]�c�_a`7`7cfÑo[C]�] R T `7caÔa_�g
^rbj_�[e`7T#bj[-,Fcf^	U=_a]�b¡cf[.Ø
Ò¸Ñe` R bj[CÔ�T7m�]�b¡lf_a]	bdce[ R _am0}oT7TV[�noT7Ô�cC]�T7n=]�c#] R T�`V_am�T�c',.nobdm	]D_�[e`7T7m�}vT7] �0T7TV[M]��0c+� _CÑemrg

m�bj_�[ÂÔ�T7`7]	cf^rm � X��hØ�Ò¤TV_amDÑo^¨T7m�mDÑe` R _am�� R _i]�]D_a` R _�^rÖf_#cf^�Ò�_aÕj_ R _�[ecf}eb¡m�nob¡m�]D_C[e`7T�k.cf^ � ÑeÕ¡Õ�g
}o_a`7Ó�nob¡Ô�TV^rl�TV[e`7T�k�_C^rT+�0T7Õ¡ÕAm�Ñebd]	T7nJ]	c°UMTV_amDÑo^¨T m�TVuo_�^	_�}eb¡Õdb¡]rÖJ}vT7]��ºT7TV[Ê]��ºc�nobdm	]D^rbj}oÑe]�b¡cf[emVØ
� ^rcfU ] R T�noÖo[o_�UMb¡`¤^�_�[el�T�c',�Ô´_�^rbj_�[e`7T7m�UMTV_am�Ño^rT7n4cf[4U=_�[CÖ4^rT7l�b¡cf[em°_�[en ,\^�_�UWT7mVk �0T
[ec�]	bd`7T7n©] R _a]�] R T7m�TM]rÖouoT7m�c',0nobdm	]D_�[e`7T7m # C� � Õj_���m % R _an¤]�cfc�m	]D^rcf[el�_�[Âbj[��'ÑeTV[e`7T�cf[Â] R Tnob¡m�]D_C[e`7T�Ø

�
Õ¡c�lag\]rÖ�uvT��0T7b¡l R ]	b×[el , Ño[e`7]	bdce[ ��b¡] R UMcenoTV^�_a]	T°_�[en��0T7Õ¡Õ�g\`7cf[�]�^rc�Õ¡Õ¡T7n �0T7b¡l R ]

��_am R TV[e`7TMuo^rT0,¥TV^rT7n�Ø 4 Ñe` R _ �0T7b¡l R ]�bj[el ,\Ño[e`7]�b¡cf[-��_am0noT0!'[eT7n�_am ,¥c�Õ¡Õ¡c ��m+'
	&# �.�� � 
 � ���� � / %���� ��� � 9 � ��� � � � D�� # � K� ��� / ��� K� ��� 
 %

��� ���%� 9:� ���"� � � D���#�� K� 
 � / ��� K� 
 � 
 % #¨~V�3%
Z ,A] R T�T7m�]	b×U�_a]�T7m�,\^rcfU lf^�_anob¡TV[C]rgh}o_am�T7n�UMT7] R cen°_�^¨T�^rT7]D_abj[eT7n�k £ # » %�� ��� D��! 2D�Õ¡c�l#"%$ # » % �
� D'&%Ø Q�R T7m	T�`7cf[em�]D_�[C]�m��0TV^rT�m	T7]°_a`7`7cf^rnobj[el�]	c�] R T�UMc�]	bdce[PÔ�T7`7]�cf^MÔa_�^rbj_�[e`7TÂnoÖ�[o_�UWbd`
^�_C[el�TMT ��uvTV^rbjUMTV[�]�_aÕ¡ÕdÖ¤cf}em	TV^rÔ�T7n�kµm�c°] R _a] ,¥cf^ #�� K� 
 � / � � K� 
 � 
 %>� ~Vy)(+*´k#��#
	 % �w~"_�[en ,¥cf^
#�� K� 
 � / � � K� 
 � 
 %�� ~Vy,( K k)��#
	 %�� y?Dj~�Ø�Z ,A] R T�bj[�]�TV[em	bd]rÖCghU=_a]�` R bj[el°UMT7] R cen�bdm�Ñem�T7n�k �0T�]D_�ÓaT
��#
	 %�� y5D XoØ

1 	C # !�l�Ø �3%M_abjUMm=_a]�, _�Ô�ceÑo^rbj[el�b¡noTV[�]	bd`V_iÕ;[eT7b¡l R }ocfÑo^¨b×[elPÕj_�}oT7Õ¡m�� R TV[P] R T _i]�]D_a` R T7n
UMcC]�b¡cf[em°_�^rT�m	b×UWbdÕj_�^Hk�_�[en4nob /�TV^rTV[C]°Õj_�}vT7Õdm)� R TV[ UMc�]�b¡cf[em°_C^rT�m�]D^rce[el�Õ¡Ö²nob /�TV^rTV[C]VØ Z\[
`7cf[C]D^�_im�]!��b¡] R ] R TM}ebj[o_�^rÖ�uoTV[o_iÕd]rÖ�Ôa_aÕjÑeT"^rT7mDÑeÕ¡]�bj[el ,\^rcfU _W]�T7m�]�cf[�] R T R Öouoc�] R T7m�b¡m�] R _a]
]��0cMT7m�]�bjU=_a]�T7n�UWc�]�b¡cf[em�^rTV_iÕdÕ¡Ö�`7cf^	^rT7mDuoce[en�]�cM]��0cW^¨TV_aÕ¡ÕdÖ�b¡noTV[C]�b¡`V_aÕ�Ño[enoTV^rÕ¡Öfbj[el�UMc�]	bdce[em
noT0!'[eT7n¤bj[��j~	���hk�_=uo^¨c�lf^rT7m�m	bdÔCT�]D^�_�[em�b¡]�b¡cf[Êb¡m�bj[C]D^rcen�Ñe`7T7n R TV^¨T�Ø Q�R TMuoc�]	TV[�]�bj_aÕÄbdm�noT0!'[eT7n
bj[ #¨~	�3%0}oT7Õ¡c � Ø!��[eÕdÖ�ce[eT uo_�^�_�UMT7]	TV^ #.- %0m�T7]�m�}vc�] R ] R T�] R ^rT7m R c�Õ¡nJ_C[en�] R T�m�Õ¡cfuoT#c',�] R T
,\Ño[e`7]�b¡cf[.Ø

./.10!243�5�687



~&� ½¤���r­�����������	�Å�
º���¥����­HÇ
���
�º������½��

1 	C #;� 	 # � 0 %���� 	 #2� 0 %
%��
��� ��

C
C G 4 ������	��
 �
��� � � E���� 	��� � 	9
��� C
C G 4 ������	��
 � ��� � � E���� 	���� � 	9 #¨~	�3%

�

�����

 

�  ! " # �

1 	C

)�#2� 0 %

$  &%�')($ !�%�')(

� b¡lfÑo^rT � ' 1 	C �o���¥�V¦µ�¥�����0�a����£ ¬ ¦�­V�¥����¦ �r£J���f�¤��� *����h��¦�­�� ) #2� 0 %  	�V�¥�����V¦ �¥���4¢"�C�¥����¦
¹0�V�¡�a��Åf£7����������¦��¥��­D�C�'�¡�f 	�V���
/Á­ ¬ �D¼���£ & 1W�C¦������ *��V�r�V¦µ�A�¡�f 	�V��� /Á­ ¬ �D¼���£ � 1f®�
0���r��¢M�V�¥�V��¼���� ¬ �

� - � � ®
1 	K `7cf^�^¨T7mDuocf[enom�]�c�] R T�^rT7lfÑeÕj_�^¨b #V_i]�b¡cf[=]	TV^�U�ØAZ ]º_abjUMm�_i] , _�Ô�cfÑo^¨b×[el�b¡noTV[C]�b¡`V_aÕ.Õj_�}oT7Õ¡bj[el

c',%] �0cM[eT7bdl R }vcfÑo^rbj[el ^¨T7l�b¡cf[emVke]D_�ÓCbj[el"bj[C]�c=_a`7`7cfÑo[C]0] R T,+	noT7lf^rT7T.-Mc',À_anas�_a`7TV[e`7Ö�}oT7]��0T7TV[
]��0c�^rT7l�b¡cf[emVØ ��T7`V_�Ñem�T�b¡]�bdm#noT0!'[eT7n�k�_am 1 	C k.ce[¤] R T=}ebj[o_�^rÖ¤`7Õ¡bdÐoÑeT7mMc',�] R T�!�T7Õ¡n�kAb¡]#`V_�[
}vT�Ôfb¡T��0T7n _im1_+]�TV^�U ] R _a]0}o_a`7Ó�m�] R T�n�_i]D_�g\n�^rb¡Ô�TV[�uoc�]	TV[�]�bj_aÕ¥konoTVuvTV[enobj[el°cf[�l�T7cfUWT7]D^rb¡`V_aÕ
` R _�^�_a`7]	TV^rb¡m�]�b¡`7m0c','] R T�^rT7l�b¡cf[=uo_abj^7Ø Q �0c�l�T7cfUMT7]D^¨bd`V_iÕ+,FTV_a]�Ño^rT7m�_�^rT�`7ceU=uoÑe]�T7n°uvTV^º^¨T7l�b¡cf[
uo_abj^ #�� � �2� 9 %�'�] R TMÕ¡TV[el�] R c',º] R T�`7cfU=UMcf[Â}ocf^¨noTV^�#�noTV[ec�]	T7n¸_im0/ � � 9 %�_�[en�] R TMnob¡m�]D_�[e`7T}vT7] �0T7TV[�] R T ^¨T7l�b¡cf[=le^�_�Ôfb¡]rÖ=`7TV[C]�TV^rm 
 � _�[en,
 9VØ Q�R T7Ö�_�^rT�`7cfUM}eb×[eT7n�bj[C]�c=_Ml�T7cfUWT7]D^rb¡`V_aÕ+�`7ceU=uo_a`7b¡]rÖ",\_a`7]�ce^1-32 � � 9�c�,'] R T�uo_abj^ � R bd` R ]D_CÓaT7m�uo_�^r]�bj[M] R T�noT0!'[ebd]	bdce[=c',.] R T�uvc�]�TV[C]�bj_aÕ '
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Q�R T;^¨T7Õ×_i]�b¡Ô�T�m�U=_aÕ¡Õ�[fÑoUM}oTV^�c',A^rT7lCbdce[em1_iÕdÕ¡c ��m�Ñem0]�c"Ñe]	bdÕ¡b$#7T"_C[=TV[eTV^rlCÖ°UMbj[ebjUMb$#V_a]�b¡cf[
]�T7` R [eb¡Ð�ÑeT¤}o_am�T7nPcf[©] R T ��� � UMT7] R cen ��z��hØ � cf^+] R T !'^¨m�]�, ^�_CUMT=c',�] R T°m�T7ÐoÑeTV[e`7T�k0_aÕ¡Õ

$&% .�$('



� �r�Áªf����¦o§r�d��¼V���fªe�r�������¡�f 	�V�¡��¦Cª=�����'�r����­7���¥��¢M���¥����¦o§� ��i�¶���=�7�Áªf¢M�V¦µ�¥���¥���C¦ ~�X

^rT7lCbdce[emº_�^rT�b×[eb¡]�bj_aÕ¡Õ¡Ö�l�b¡Ô�TV[Mnob /�TV^rTV[C]ºUMcC]�b¡cf[MÕj_�}oT7Õ¡mVØ 4 b¡]�T7mº_C^rT�Ôebdm	bd]	T7n _a`7`7ce^rnobj[el ]�c�] R T7bj^
^�_C[oÓMbj[�_�[°Ño[em	]D_�}eb¡Õ¡bd]rÖ�m�]�_a`¶Ó)� z
�hØ���_�[enob¡n�_a]�T�Õj_�}vT7Õdm�_a]�_ lCbdÔCTV[�m�b¡]�T�bj[e`7ÕjÑenoTM] R T�`VÑo^�^rTV[C]
UMcC]�b¡cf[�Õj_�}vT7Õ�_a]A] R bdm%m�b¡]�T�_�[en#] R TºUMcC]�b¡cf[�Õj_�}vT7Õdm�`VÑo^�^rTV[C]�Õ¡Ö"_am	m�b¡lf[eT7n ]�c�] R T0[eT7bdl R }vcfÑo^rbj[el
m�b¡]�T7m�k�_im �0T7Õ¡Õ'_am0_�[=T �e]D^�_�Õj_�}vT7Õ¥Ø � cf^�TV_a` R `V_�[enob¡n�_a]	T�Õ×_C}oT7Õ¥ko] R T�Õ¡ce`V_aÕ.TV[eTV^rl�ÖMbj[�ÔCc�Õ¡Ô�T7n°b¡m
`7cfU�uoÑe]�T7n _i`7`7cf^rnobj[el ]�c#noT0!'[eb¡]�b¡cf[em #r~	�-%�_�[en�#r~V�-%�_�}ocaÔ�T�Ø Q�R T;UWc�]�b¡cf[MÕj_�}vT7Õ�l�b¡Ôeb×[el=^rb¡m�T
]�c�] R T lf^¨TV_a]�T7m�]�Õ¡ce`V_aÕ�TV[eTV^rlCÖ�noT7m�`7TV[�]�b¡m;_im�m�b¡lf[eT7n¤]�cM] R T"[ecenoT�Ø�Z ,�b¡]�b¡m�] R T#T �f]�^�_MÕj_�}oT7Õ¥k
] R b¡m�`7cf^�^rT7m�uocf[enom�]	c"`V^¨TV_a]�bj[el°_M[eT�� UMc�]	bdce[Cgh}o_am�T7n�^rT7l�b¡cf[�ce[�] R T ueb �fT7Õ�g\Õ¡T7Ô�T7Õ�uo_�^r]	bd]	bdce[.Ø
Q�R b¡m�T �e]D^�_�Õj_�}oT7Õ�`V_�[Ê] R TV^rTV}CÖ�Õ¡TV_an¤] R T cfue]	b×UWb #V_i]�b¡cf[¤uo^rcf`7T7m	m�cfÑe]�c�, Ño[enoT7m�bj^�_C}eÕdT�Õ¡cf`V_iÕ
UMbj[ebjU=_M_�[en=TV[o_C}eÕdT�_�`7cf^�^¨T7`7]�cf[Cg\Õ¡b×[eT�noT7]	TV^�UMbj[o_a]�b¡cf[Mc�,�] R T1[eÑoUM}oTV^ c',A^rT7Õ¡T7Ô´_�[C]ºUMcC]�b¡cf[
TV[C]�b¡]�b¡T7mVØ

Z\[P^rT7l�b¡cf[CghUMTV^rlCb×[el¤_�uouo^rcf_i` R T7mVkÄ] R T�noT7]�TV^�UMbj[o_a]�b¡cf[©c',�^rT7l�b¡cf[¤lf^¨cfÑouebj[el�mMl�TV[eTV^�_aÕ¡Õ¡Ö
`7cf^	^rT7mDuoce[enom�]�c _Puo^rc�le^rT7m�m�b¡Ô�T¤lf^�_Cu R ^rT7n�Ñe`7]�b¡cf[ #�]	cfuoc�Õ¡c�lCÖ4m�bjU=ueÕ¡b !�`V_i]�b¡cf[ %7Ø ��Ño^�_�uCg
uo^rce_a` R nob¡m�m�ce`7bj_a]�T7m�] R TPlf^�_Cu R ]�ceuoc�Õ¡c�l�Ö _�[en ] R TP`7cf[em�]�b¡]DÑe]	bdce[ c',°^rT7l�b¡cf[ lf^rceÑoueb×[elCm
] R ^¨cfÑel R ] R T1[ecenoT0Õj_�}oT7Õ¡bj[el�Ø

�
U=_asrcf^�_anoÔa_�[C]D_al�T�c', ,¥cf^�UMÑeÕj_a]�bj[el�_�^¨T7l�b¡cf[Cg\Õ¡T7Ô�T7Õ�lf^¨cfÑouebj[el

bj[¤] R TMuo^rcfuvc�m�T7n , ^	_�UMT��0cf^�ÓMb¡m�] R _i]�b ,�]��0c=cf^�UMcf^rTM^rT7l�b¡cf[em }oT7`7ceUMTMlf^rcfÑouvT7n�] R ^rceÑel R
m�ceUMT�TV[eTV^rlCÖ"UMbj[ebjUMb$#V_a]�b¡cf[Mm	]�TVuemVk�] R T7Ö `V_�[+Õj_a]�TV^%}oT0Õj_�}oT7Õ¡T7n=nob /�TV^rTV[C]�Õ¡Ö"}CÖ�m�cfUMT , Ño^r] R TV^
cfue]	b×UWb #V_i]�b¡cf[Âm�]�TVuemVkeb ,�mDÑe` R _M`7cf[-!�lfÑo^�_i]�b¡cf[�Õ¡TV_anom�]�c=_MÕ¡c �ºTV^1l�Õ¡cf}o_aÕ�TV[eTV^rlCÖ�Ø
� � ��, � 
r&',
Q�R b¡m�m�T7`7]�b¡cf[�uo^rT7m	TV[�]�m0] R ^¨T7T�m�T7]�m0c',À^rT7m�ÑeÕd]	m�`7cf^�^rT7m�uocf[enobj[el�]�c=UMc�]�b¡cf[Cgh}o_am	T7n°m�T7leUMTV[�]�_�g
]�b¡cf[Êc',�] R ^rT7T ^rTV_aÕ�g �0cf^rÕ¡nÂm�T7Ð�ÑeTV[e`7T7m�Ø

Q�R T;uo_C^�_�UMT7]�TV^¨m�c',A] R T;_aÕ¡l�ce^rb¡] R U �ºTV^¨T�m�T7]�_am ,FcCÕdÕ¡c ��mVØ � cf^�] R T�ueb �fT7Õ�g\Õ¡T7Ô�T7Õ�m�T7leUMTV[Cg
]D_i]�b¡cf[.k ( ��yoØ zvk � ��yvØ y�z�_�[en4� 	���
 ���.,Fce^�_aÕ¡Õom�T7Ð�ÑeTV[e`7T7m�Ø � cf^�] R T�lf^�_�u R Õj_�}vT7Õdbj[el�k -+��_am�m	T7]
]�cMX.,Fce^�D�� �H� 8���� ��� _C[en ����� � � � _�[en�]�c=~Vy.,¥cf^ 1 � �%Ø�8 ��_am�m�T7]�]	c yoØ �.,¥cf^�_aÕ¡Õ�m�T7ÐoÑeTV[e`7T7mVØ

Z\[�] R T D�� �H��8���� �	� m�T7Ð�ÑeTV[e`7T�# !�l�Ø X3%Hk�] R T �0cfU=_�[ b¡m�l�T7]�]	b×[el Ñou � R b¡Õ¡TP] ��bdm	]�bj[el
m�Õ¡b¡l R ]�Õ¡Ö `7Õ¡ce`¶Ó ��b¡m�TJ_C^rcfÑo[en ] R T�Ô�TV^r]�b¡`V_aÕ�_��fb¡m=c', R TV^�}ocenoÖ�Ø Q�R b¡m=Õ¡TV_anom�]�c²_¸`7cfU=ueÕ¡T �
_�^¨]�b¡`VÑeÕ×_i]�T7n � � UMc�]�b¡cf[.Ø�Ò¤TV_�[ � R b¡Õ¡T�ko] R T�}o_a`7Ó�lf^¨cfÑo[en�b¡m�UMcaÔfbj[elMbj[�] R T�mD_�UMT�nobj^rT7`7]�b¡cf[
_am#] R T �0cfU=_�[Ân�ÑeT�]�c�] R T=UMcaÔ�TVUMTV[C]�c',º] R T=`V_�UMTV^�_vk�}oÑe]"UMcf^¨T"m	Õdc ��Õ¡Ö�Ø Q�R T=mDuo_a]	b×_iÕ g
}o_am	T7n _�[en UMcC]�b¡cf[Cgh}o_am�T7n m�T7lfUMTV[C]D_a]�b¡cf[P`7ce[�]�ceÑo^rm=_�^rT�mDÑouvTV^rbjU=uoc�m	T7n ce[P] R T�cf^¨bdlCb×[o_iÕ
bjU=_alCT7mW_C[en²_�^rT°^¨T7mDuoT7`7]�b¡Ô�T7Õ¡ÖPm R c ��[¤bj[ !�l�Ø�X #¥_-%�_�[en !�l�Ø�X #¥} % ,Fce^�,\^�_�UMT�~VXok�_�[en©b×[
!�l�Ø�X #F`&%�_�[en !�l�Ø�X #Fn % ,¥cf^
, ^�_CUMT°~V�vØ�Z¥]�`V_C[�}oTMm�T7TV[¸cf[�] R T=UMcC]�b¡cf[Cgh}o_am�T7n�uo_�^r]	bd]	bdce[em
] R _i]�TV^�^rcf^¨m�_�^rTMU=_abj[eÕ¡Ö�`V_�Ñem�T7n�}�Ö�m�cfUWT ^rT7l�b¡cf[em�c',�] R T�mDuo_a]	b×_iÕÀuo_�^¨]�b¡]�b¡cf[�}o^rTV_CÓ�bj[el�] R T
_am	mDÑoU=ue]�b¡cf[�c',ÀÑo[eb¡ÐoÑeT UMc�]�b¡cf[=uvTV^0mDuo_a]	b×_iÕ'^rT7l�b¡cf[.Ø Q _�ÓCb×[elMbj[C]�c=_a`7`7cfÑo[C]º] R _a]�] R T�Óf[eT7T7m
_�^¨TW^¨bdm	b×[el¤UMcf^rTMm�Õ¡c ��Õ¡Ö¤] R _�[Â] R T=^rT7m�]�c�,º] R T=}ocenoÖ�}oT7`V_�Ñem	T=c',º] R TW_C^r]�b¡`VÑeÕj_a]�T7n²[o_a]�Ño^rT
c',�] R T UMcC]�b¡cf[.ko] R T UMcC]�b¡cf[�`7cf[C]�cfÑo^rm�_C^rT�caÔ�TV^�_aÕ¡Õ �0T7ÕdÕÄnoT7ÕdbjUMb¡]�T7n�Ø
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Z\[P] R T 1 � � m�T7ÐoÑeTV[e`7T # !�lµØ¤{ %7k�] R T�Ôa_�[Pb¡m=l�c�bj[el ,\^rcfU Õ¡T0,F]=]	c¸^¨bdl R ]=_�[en4m�Õ¡b¡l R ]�Õ¡Ö
bj[ �1_C^rnom=] R T�bjU=_al�T�Ø

�
� R b¡]�T�`V_C^Mb¡m=n�^rb¡Ôfbj[el ,\^rcfU Õ¡T0,¥]=]�c�^rb¡l R ]Vk�uo_am�m	b×[elP}oT R bj[en�] R T

Ôa_�[�_am=m�T7TV[ , ^rceU ] R T�`V_CUMTV^�_oØ Q�R TJ}o_i`¶ÓClf^rcfÑo[en4b¡m�m�]�_a]�b¡`�Ø Q�R T�mDuo_a]	b×_iÕ gh}o_im�T7n _�[en
UMcC]�b¡cf[Cgh}o_am�T7n�m�T7leUMTV[�]�_a]�b¡cf[�`7cf[�]	cfÑo^rm�_�^rT�^rT7mDuvT7`7]�b¡Ô�T7Õ¡Ö�m R c ��[=ce[ !�l�Ø%{�Ø�_"_C[en !�l�Ø {�Ø }.k
,¥cf^ ,\^�_�UWT � �ok�_�[en�cf[�!�lµØA{µØ±`�_�[en !�lµØ�{�Ø±n�k ,¥cf^ ,\^�_�UWT�X �oØ���cC] R ] R T�`V_�^�_C[en=] R T�Ô´_�[=_C^rT
`7cf^	^rT7`7]�Õ¡Ö�m�TVuo_C^�_a]�T7n ,\^rcfU ] R T"}o_a`7ÓClf^rcfÑo[en�Ø Q�R TMÔ´_C[�b¡m �0T7Õ¡Õ�noT7Õ¡b×UWbd]	T7n²cf[¤UMcCm�]�c',0bd]	m
`7cf[C]�cfÑo^HØ Q�R T�_�^rTV_�`7cf^	^rT7mDuoce[enob×[elM]�c#] R T�mDÓCÖ=Ño[enoTV^rl�ceT7m�m�]�^rcf[el _�[en=m�uo_a]�bj_aÕ¡Õ¡Ö=bj^�^rT7lfÑeÕj_�^
[ec�b¡m�T�Ø Q�R b¡mºÕ¡TV_anom�]�c Ño[em�]D_C}eÕdT�UMc�]	bdce[MT7m�]�bjU=_a]	T7mVk R TV[e`7T�] R T�m�T7lfUMTV[C]D_a]	bdce[ b¡m�uoTV^¨]DÑo^�}oT7n
bj[�] R bdm�_�^rTV_vØ

Q�R T �ºceU=_�[�bj[Â] R T4����� � � � m�T7Ð�ÑeTV[e`7T # !�l�Ø�z3%�bdm�lCc�bj[el�^rb¡l R ]�k � R b¡Õ¡T=] R TM`V_�UWTV^�_=b¡m
l�cCb×[el¤bj[P] R T�mD_�UMT�nobj^rT7`7]�b¡cf[.k0}oÑe]=UMcf^rT=m	Õdc ��Õ¡Ö�Ø ��TV^M^rb¡l R ]Mb¡m=_�^�U m�Õ¡bdl R ]�Õ¡ÖPm8��bj[el�bj[el�Ø
Q�R TMmDuo_i]�bj_aÕ�gh}o_am�T7n²_�[en�UMcC]�b¡cf[Cgh}o_am�T7n¤m�T7lfUWTV[�]D_i]�b¡cf[�`7cf[C]�cfÑo^¨m;_�^¨T"^rT7mDuvT7`7]�b¡Ô�T7Õ¡Ö¤m R c ��[
cf[ !�l�Ø�zoØ _=_C[en !�lµØ�zoØ }.k !�l�Ø�zoØ±` _�[en !�l�Ø�zoØ±n�k ,Fcf^
,\^�_�UMT7m�z�_�[en �o~�Ø ��[ ,\^�_�UMTMzokµ] R T
_�^	U b¡m�lf^rceÑouoT7n ��b¡] R ] R T `V_iÕdTV[en�_C^�cf[Â] R T"}o_a`7ÓClf^rcfÑo[en�kµ] R T7bj^�_�uouo_�^rTV[C]�UMc�]�b¡cf[¤}oT7bj[el
m�bjUMb¡Õj_�^=}vT7`V_�Ñem�T=] R T°_�^�U bdm#] R TV[©m8��bj[el�bj[elJ}o_a`7Ó �1_C^rnomVØ���TV^ _C^�U ] R TV[¤m�Õ¡c ��Õ¡Ö�m8��b×[elCm
}o_a`7Ó�,¥cf^���_�^rn�Ø Q�R ÑemVko] R TM_�^�U _�[enÂ] R T"}vcfnoÖ¤UMcaÔfbj[el=m	b×UWbdÕj_�^¨ÕdÖ�_�^¨T�lf^rcfÑouvT7nJce[�, ^�_CUMT
�o~CØ
Z\[¤cf^¨noTV^�]�c _iÕdÕ¡T7Ôebj_a]�T�] R T=uo^rcf}eÕ¡TVU/c',�[ecf[CghÑo[eb¡Ð�ÑeT�UMc�]	bdce[JuvTV^�mDuo_i]�bj_aÕ�^rT7l�b¡cf[.k%_�[en

^�_i] R TV^�] R _�[Âbj[e`V^rTV_am�bj[el (©]�c�cf}e]D_abj[�UWcf^rTMmDuo_a]�bj_aÕ�^¨T7l�b¡cf[emVk � R b¡` R �0cfÑeÕ¡n�`V^rTV_a]�T=U=_C[�Ö
mDU�_aÕ¡Õ�]D^rcfÑo}eÕ¡T�g\`V_�Ñem	b×[el�^¨T7l�b¡cf[em ��bd] R Ño[eb ,Fce^�Uwbj[�]	TV[em�b¡]hÖ�k �0T ueÕj_�[�]�c�T ��ueÕ¡c�b¡]�] R T UMcC]�b¡cf[
noT7]�T7`7]	bdce[�_aÕ¡l�cf^¨bd] R U cf[)� R bd` R ��~�~��Ab¡m�}o_am�T7nÂ]�cMmDueÕ¡bd]�k � R TV[Â[eT7`7T7m�mD_�^¨Ö�komDuo_a]�bj_aÕ%^rT7l�b¡cf[emVØ
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UMT7] R cen ,Fcf^�UWc�]�b¡cf[Cgh}o_am�T7n©m�T7lfUMTV[C]D_a]�b¡cf[ �1_im uo^rT7m�TV[C]�T7n�k�^rT7Õ¡Öfbj[el¤cf[�_ R b¡TV^�_�^¨` R b¡`V_aÕ

m�T7leUMTV[�]�_a]�b¡cf[�m�` R TVUMT c�,À] R T#bjU=_al�T�Ø
�
ueb �eT7Õ�g\ÕdT7ÔCT7Õ�]�T �e]DÑo^rT�gh}o_am	T7n�m�T7lfUWTV[�]D_i]�b¡cf[�c',�] R T

bjU=_alCT ��_am !'^rm�]�cf}e]�_abj[eT7n=TVU=ueÕ¡caÖfbj[el=_�Ò�_�^�ÓacaÔeb×_C["_Cuouo^rcf_a` R Ø
�
^rT7l�b¡cf[Cg\Õ¡T7Ô�T7Õ._anas�_a`7TV[e`7Ö

lf^	_�u R ��_am }oÑeb¡Õ¡]"ce[�] R T°uo_�^r]�b¡]�b¡cf[¸cf}e]D_abj[eT7n�Ø Q�R T=noTV^rb¡Ô´_a]	bdce[�c',�_�UMcC]�b¡cf[Cgh}o_am�T7n²uo_C^Ág
]�b¡]�b¡cf[¸c',º] R T�b×U�_al�T ��_am _a` R bdT7ÔCT7n�] R ^rcfÑel R _�le^�_�u R Õj_�}oT7Õ¡bj[el²uo^rce`7T7m�m bj[�_�Ò�_�^	ÓacaÔfbj_�[
,\^�_�UMT��0cf^	Ó�Ø Q c=] R b¡m�_abjU�k�_C[�_�uouo^rcfuo^rbj_a]	T TV[eTV^rl�Ö�,\Ño[e`7]�b¡cf[-��_am0noT0!'[eT7n�Ø

Q�R T0lf^�_�u R g\Õj_�}vT7Õdbj[el°uo^¨b×[e`7bjueÕ¡T uo^rcaÔebdnoT7m0_anoÔ´_C[�]D_il�T7mAcaÔ�TV^%`7Õj_am	m�b¡`V_aÕ�UMTV^rl�bj[elMUMT7] R cenom
� R b¡` R ko}�ÖMcfuvTV^�_a]�bj[el _�le^�_�u R ^rT7n�Ñe`7]�b¡cf[.kebjU=ueÕ¡Ö=bj^�^rT7Ô�TV^¨m�bj}ebdÕ¡b¡]rÖ=c',AUMTV^rlCb×[elµØ Q�R T�TV[eTV^rl�ÖCg
}o_am	T7n°_�uouo^rcf_i` R _�Ô�c�b¡nom�`V^rb¡]�b¡`V_aÕonoTVuvTV[enoTV[e`7Ö°cf[#] R T0cf^¨noTV^%b×[ � R b¡` R ^¨T7l�b¡cf[em�_�^rT�UMTV^rlCT7n�Ø
Ò¤cf^rT7caÔ�TV^Hkfm	b×[e`7T#] R T UMc�]	bdce[Cgh}o_am�T7n�m�T7lfUWTV[�]D_i]�b¡cf[�^rT7]D_abj[em�bj[-,¥cf^�U=_i]�b¡cf[�_�}oceÑe]�}oc�] R ] R T
mDuo_i]�bj_aÕ�uo_�^r]�b¡]�b¡cf[©_�[en¤] R T=Õj_�}oT7Õ�`7cf[-!�lfÑo^�_i]�b¡cf[.k�}oc�] R ^rT7ÐoÑeb×^¨T=cf[eÕ¡Ö�Ñouon�_a]�bj[el , ^rceU cf[eT
,\^�_�UMT0]�c�] R T�[eT �f]�k�] R _�[oÓCm�]�c�] R T�Ò¸_C^�ÓacaÔfbj_�[ , ^	_�UMT��0cf^�ÓµØ q ^rcfUMb¡m�bj[el"^¨T7mDÑeÕ¡]�m R _�Ô�T�}oT7TV[
cf}e]�_abj[eT7n�m�c ,\_�^7ko^rT7ÐoÑebj^rbj[el�[ec !'[eT"uo_C^�_�UMT7]�TV^�]DÑo[ebj[el�Ø

$&% .�$('



� �r�Áªf����¦o§r�d��¼V���fªe�r�������¡�f 	�V�¡��¦Cª=�����'�r����­7���¥��¢M���¥����¦o§� ��i�¶���=�7�Áªf¢M�V¦µ�¥���¥���C¦ ~�z

Q�R T�, ^�_CUMT��0cf^�Ó�uo^rT7m�TV[C]�T7n�ceuoTV[em�m�T7Ô�TV^	_aÕ�T �f]	TV[em�b¡cf[¤cfuouvcf^r]DÑo[eb¡]�b¡T7mVØ q _�^¨]�b¡]�b¡cf[Â]D^�_�g
`7Ó�bj[elM`V_�[�}oT�`V_�^�^rb¡T7n�cfÑe]0}�ÖMT7m�]	b×U�_a]�bj[el=UMc�]�b¡cf[�UMcenoT7Õdm0cf[�UMc�]�b¡cf[Cgh}o_am	T7n ^rT7lCbdce[=lf^¨cfÑCg
uebj[el�m�_�[en=] R TV[=}oÑeb¡Õdnobj[el°_�UWc�]�b¡cf[Cg\cf^rb¡TV[C]�T7n°uo^rT7nob¡`7]�b¡cf[�U=_�u.Ø Q�R b¡m�`7cfÑeÕ¡n }vT�`7cfÑoueÕ¡T7n�]�c
_�^rT7`VÑo^rm�b¡Ô�T$!�Õ¡]�TV^rbj[el°m	` R TVUMT#c',�] R T"UMcC]�b¡cf[�UMcenoT7ÕAuo_�^�_�UWT7]�TV^rmVØ�#©T"_�^rT _iÕdm	c=`VÑo^�^rTV[C]�Õ¡Ö
noTV_aÕ¡bj[el ��b¡] R ] R T�TV[ R _�[e`7TVUMTV[C]�c',�^rT7l�b¡cf[=uo^rbjUMb¡]�b¡Ô�T�noT7m�`V^rbjue]�b¡cf[.Ø���ÖMUMTV_�[em�c',�_�l�T7ceUMT�g
]D^¨bd`V_iÕ�noT7m�`V^rbjue]�b¡cf[¤c',º^¨T7l�b¡cf[em ��b¡] R _�[¤_am�m�ce`7bj_a]�T7n¤Õ¡cf[elag\]�TV^	U ]D^�_a`7Ó�bj[el�uo^rce`7T7m�mVk �0T=_abjU
_a]0`7cfuebj[elMT��°`7b¡TV[C]�Õ¡Ö ��b¡] R ce`7`7Õ×Ñem	bdce[em;_�[en�`V^rc�m	m�bj[el�mVØ�#�T�ueÕ×_C[�]�c noT0!'[eT _MUMT7] R cen�] R _a]
R _�[enoÕ¡T7m�] R T�]D^�_i`¶ÓCbj[elJ] R T�^rT7l�b¡cf[4uo_�^r]	bd]	bdce[4_am=_ � R c�Õ¡T #¥^rT7lCbdce[emW_C^rTMshcCb×[C]�Õ¡ÖP]D^�_a`7ÓaT7n %
^�_i] R TV^0] R _�[�_Wl�b¡Ô�TV[�uo_�^¨]�b¡`VÑeÕ×_C^�^rT7l�b¡cf[.Ø

� ���V�����1
+$���,

��~�� 4 Ø
�
Ö�TV^�_�[en �#Ø 4 Ø 4 _�� R [eT7Ö�Ø)(Ä_VÖCTV^rT7n�^rTVuo^rT7m�TV[C]D_a]	bdce[�c', UWc�]�b¡cf[�ÔebdnoT7c�Ñem�bj[el°_=^¨cag

}oÑem�]ºU�_'�fbjUMÑoU#g\Õ¡bjÓaT7Õ¡b R cfcen¤T7m�]�bjU=_a]�b¡cf[�c',AUMb �e]DÑo^rT�UMcfnoT7Õ¡m�_�[en�Ò � (�TV[e`7cenob×[elµØAZ\[

º�r�V­��¨£�Ã �����PÃD¦��\®�����¦7£V®.��¦�����¢�� ¬ �¥�����%���¶����¦ keuo_al�T7m!� � ��� � �a{�k�Ò¸Z Q ��_CU"}o^¨bdnolCT�k
Ò
�
k��fÑo[eT�~V���CzoØ

� ��� 4 Ø
�
Ö�TV^7k q Ø 4 ` R ^rceT7]�TV^7k._�[en	��Ø ��b¡l�
Ño[.Ø 4 T7lfUMTV[C]D_a]	bdce[�c',�UMcaÔfbj[el=ce}eshT7]	m�}�Ö�^rcf}oÑem	]

UMc�]�b¡cf[�uo_�^�_CUMT7]�TV^�T7m	]�bjU=_a]�b¡cf[�caÔ�TV^�UMÑeÕ¡]�bjueÕ¡T�,\^�_�UMT7mVØ%Z\[ 
º�r�V­a®��¨£W�%�e���r� � ¬ �r���o�D��¦
����¦H£¶���h��¦�­�����¦����C¢�� ¬ �¥���
�%���¶����¦ k�uo_al�T7m�Xo~V����X-� �ok 4 ]�ce`¶Ó R c�ÕjU�k 4 �ºT7noTV[.kaÒ�_�Ö ~V�C�a{�Ø

��X�� Ò4Ø �0_am�m�T7Ôeb¡Õ¡ÕdT�Ø � b¡m�]D_�[e`7T�UMTV_amDÑo^¨T7m�,¥cf^�m�b¡lf[o_iÕ�uo^¨cf`7T7m�m	b×[el=_�[en�uo_a]�]	TV^�[M^rT7`7c�lf[eb¡]�b¡cf[.Ø
¯'��ªf¦µ��� 
º�r�V­��7���¶��¦�ª ko~	� #�{+%�' Xa{f����X����ok � T7`7TVUM}oTV^#~V� ���vØ

� { � q Ø ��ceÑe] R TVU#ÖJ_�[en  �Ø � ^�_C[��`7c�b¡mVØ Ò¤c�]	bdce[�m	T7lfUMTV[C]D_a]�b¡cf[¤_�[en�ÐoÑo_aÕ¡b¡]D_a]�b¡Ô�T�noÖ�[o_�UWbd`
m�`7TV[eT�_�[o_aÕ¡Öem�b¡m ,\^rcfU _�[4bjU=_alCTJm	T7Ð�ÑeTV[e`7T�Ø ÃD¦��¥���D¦µ���¥����¦������o� ¬ �D¦µ�����r£�����¢�� ¬ �¥���
�A���7����¦ k.~Vy # �3%�'j~Vz � ���v~��3�ok

�
uo^rb¡Õ0~V����XvØ

��z�� q Ø ��Ø�� R cfÑ¤_�[en ��Ø Ò Ø �0^rc ��[.Ø Q�R T�] R T7cf^rÖ¤_�[en²uo^�_a`7]	bdm	T"c�, �0_�Ö�T7m�bj_�[¤bjU=_alCTWUWcag
noT7Õ¡Õdbj[el�Ø Ã�¦��¥�V��¦��C�¥����¦µ������� ¬ ��¦����Ä�r£����C¢�� ¬ �¥�����%�j�7���C¦ k�{ 'j~	��z�� �o~Vyokµ~V����yoØ

����� � Ø � Ñ-, _CÑ+�'k � ØaÒ¤c�m�` R TV[eb¥kf_�[en
�
Ø3(.bjuouoU=_C[.Ø 4 uo_a]�b¡cag\]�TVU=uvcf^�_aÕom	T7lfUMTV[C]D_a]�b¡cf[=}o_im�T7n

cf[ UWc�]�b¡cf[ _C[en m	]D_a]�b¡`�m	T7lfUMTV[C]D_a]�b¡cf[.Ø ZÁ[ 
0�r�V­¤�r£¤¯'��­D�C¦��¤ÃD¦µ�\®�����¦H£H®��r£ÂÃD¢M�7ªf�

º�r�V­��7���7��¦Cª k�uo_al�T7m�X�y�����XCy��ok #P_am R bj[el�]�cf[.k ��`7]�cf}oTV^#~V���CzoØ

����� Ò4Ø  ]�c R _C[en�� 4oR bj^�_ab¥Ø 4 T7leUMTV[�]�_a]�b¡cf[�_�[en � � UWc�]�b¡cf[ T7m�]�bjU=_a]	bdce[ }CÖ ^¨T7l�b¡cf[
, ^	_alfUMTV[C]�mVØ�Z\[ 
0�r�V­��r£�Ã ����� ÃD¦��\®����C¦7£V®0��¦�����¢�� ¬ �¥�����%���¶����¦ k�uo_alCT7m°~V�3���'~V���ok
��TV^rÕ¡b×[.kµÒ�_�ÖJ~V�C��XoØ

./.10!243�5�687



~V� ½¤���r­�����������	�Å�
º���¥����­HÇ
���
�º������½��

# � % #�� %

#�� % #�� %
� b¡lfÑo^rT�X 'FD�� �H� 8 ��� �	� m�T7ÐoÑeTV[e`7T�'�] R T�mDuo_a]�bj_aÕ�gh}o_am�T7n _C[en²UMc�]�b¡cf[Cgh}o_im�T7n�m�T7lfUWTV[�]D_i]�b¡cf[
U=_Cuem ,Fce^ , ^	_�UMT=~VX #¥_3% #¥} %0_�[en , ^	_�UMT=~V� #F`&%&#�n %7Ø

$&% .�$('



� �r�Áªf����¦o§r�d��¼V���fªe�r�������¡�f 	�V�¡��¦Cª=�����'�r����­7���¥��¢M���¥����¦o§� ��i�¶���=�7�Áªf¢M�V¦µ�¥���¥���C¦ ~��

# � % #�� %

#�� % #�� %
� b¡lfÑo^rT�{ ' 1 � �Pm�T7ÐoÑeTV[e`7T '+] R TMmDuo_a]�bj_aÕ�gh}o_am�T7n4_�[en²UWc�]�b¡cf[Cgh}o_am�T7n©m�T7lfUMTV[C]D_a]�b¡cf[¤U=_Cuem
,¥cf^ ,\^�_�UMT"� � # _3%&#¥} %0_�[en ,\^�_�UMT X � #�`&%&#�n %HØ

./.10!243�5�687



~	� ½¤���r­�����������	�Å�
º���¥����­HÇ
���
�º������½��

# � % #�� %

#�� % #�� %
� b¡lfÑo^rT�z ' ����� � � � m�T7ÐoÑeTV[e`7T+'�] R T0mDuo_i]�bj_aÕ�gh}o_am�T7n°_�[en=UMcC]�b¡cf[Cgh}o_am�T7nMm�T7lfUWTV[�]D_i]�b¡cf[ U=_Cuem
,¥cf^ ,\^�_�UMT z #¥_-%&#¥} %0_�[en ,\^�_�UWT �o~ #�`&%&#�n %

$&% .�$('



� �r�Áªf����¦o§r�d��¼V���fªe�r�������¡�f 	�V�¡��¦Cª=�����'�r����­7���¥��¢M���¥����¦o§� ��i�¶���=�7�Áªf¢M�V¦µ�¥���¥���C¦ ~��

����� Ò4ØÀZÁ^�_�[eb¥k!��Ø t cfÑem	m�c�k0_�[en 4 Ø q T7Õ¡T7l�Ø � T7]�T7`7]	b×[el4_�[en4]D^	_a`¶ÓCbj[el²UMÑeÕ¡]�bjueÕdT�UMcaÔebj[el
cf}esrT7`7]�m�Ñem�bj[elM]�TVU=uvcf^�_aÕobj[C]�T7lf^�_a]	bdce[.Ø�Z\[ 
º�r�V­a®��¨£�¯.�D­���¦�� � ¬ �r��������¦�����¦H£¶���r�V¦�­�����¦
����¢�� ¬ �¥�V� �A���¶����¦ k�uo_il�T7m � �3��� � � �ok 4 _C[�]D_WÒ¸_C^rl R TV^rb¡]D_ (.b¡lfÑo^rT�k.Z¥]�_aÕ¡Ö�k�Ò�_�Ö�~V���-�oØ

����� ��Ø � TV^rÔo^�_�[o[ _C[en � Ø!��T7b¡]8#�Ø
�
Ò¸_C^�ÓacaÔ ^�_�[enocfU !�T7Õ¡n UMcenoT7Õ gh}o_im�T7n _Cuouo^rcf_a` R

]�c�Ño[emDÑouoTV^rÔeb¡m�T7nP]�T �f]�Ño^rT m�T7leUMTV[�]�_a]�b¡cf[¤Ñem�bj[el�Õ¡cf`V_aÕ�_C[enJlCÕdce}o_aÕAm�uo_a]�bj_aÕ%m�]D_a]�b¡m�]	bd`7m�Ø
Ã ����� �.�r��¦v�H®Ä��¦ÂÃD¢M�7ªf� 
0�h��­D�H�D�7��¦�ª ka{ #¥�3%�'��Cz���� ���-�ok �eÑo[eT ~�����zoØ

�j~�y�� � Ø�Ò¤T7Ö�TV^�_C[en q Ø ��ceÑe] R TVU#Ö�Ø� ��ueÕ¡c�b¡]�bj[el¤] R T=]�TVU�uocf^�_iÕA`7c R TV^¨TV[e`7T=c',1UWc�]�b¡cf[ ,¥cf^
Õ¡b×[oÓCbj[el uo_�^¨]�bj_aÕ�m�uo_a]�b¡cag\]�TVU=uvcf^�_aÕ�]D^�_ishT7`7]	cf^rb¡T7mVØ ZÁ[ 
º�r�V­��¨£�Ã ����� ÃD¦µ�\®�����¦H£H®���¦
����¢�� ¬ �¥�V� �A���¶����¦Â��¦�� 
º���¥�¥���D¦¸¾º��­D�	ªf¦����¥����¦ k�uo_alCT7m �a{f��� �a{ �ok���T��0g ��ce^�Ó�kÄ~V����XoØ

�j~C~�� ��Ø±Ò ��noce}oT�#°_�[en q Ø ��ceÑe] R TVU#Ö�Ø�Ò t�� gh}o_im�T7nJUMcC]�b¡cf[Âm�T7lfUMTV[C]D_a]�b¡cf[ÊT ��ueÕ¡c�b¡]�bj[el¤_
� � UMc�]�b¡cf[4UMcenoT7Õ�^rcf}oÑem�]�T7m�]�bjU=_a]�b¡cf[.Ø4ZÁ[ 
º�r�V­Â�r£�¯'��­D�C¦��ÂÃD¦��\® ����¦H£H®1�r£�ÃD¢M�7ªf�

º�r�V­��7���7��¦Cª k�uo_al�T7m��3� �����CXo~�k #P_am R bj[el�]�cf[.k ��`7]�cf}oTV^#~V���CzoØ

�j~ ��� ��Ø±Ò ��noce}oT�#�_�[en q Ø ��ceÑe] R TVU#Ö�Ø t cf}oÑem	]�U"ÑeÕ¡]�bj^rT7m	c�ÕjÑe]�b¡cf[MT7m�]�bjU=_i]�b¡cf[#c','uo_�^�_�UWT7]D^rb¡`
UMc�]�b¡cf[ÂUMcenoT7Õdm�Ø ��� ¬ ��¦����%�r£ �%�j� ¬ �C� ���C¢"¢ ¬ ¦���­D�C�¥����¦©��¦���ÃD¢M�7ªe�M¾º�¨�'�r�7�7�V¦µ�¥���¥���C¦ k
� #�{ %�' Xa{ ���oX���zek � T7`7TVUM}oTV^#~V����zoØ

�j~�X�� ��Ø 4 ]�b¡Õ¡Õ¡TV^7Ø ��}�shT7`7]rgh}o_im�T7nJUMcC]�b¡cf[�`7cfU=uoÑe]D_i]�b¡cf[.ØºZÁ[ 
0�h��­´®%�r£#ÃD¦��\®�����¦7£V®%��¦ÂÃD¢M�7ªf�

º�r�V­��7���7��¦Cª k�uo_al�T7m��o~VX����v~V�ok (Ä_�ÑemD_�[o[eT�k 4 TVue] ~V���C�oØ

�j~H{ � ��Ø �MØ
�

#²_C[el"_�[en  �Ø �
�
noT7Õ¡m�cf[.Ø t TVuo^¨T7m�TV[�]	b×[el�UMcaÔeb×[elMbjU=_alCT7m ��bd] R Õj_�Ö�TV^rmVØ Ã �����

�.�r��¦o�V®.��¦ÂÃD¢M�7ªe��
0�r�V­��7���¶��¦�ª kfX #¥z-%�' �3��z�����X �ek 4 TVue]�TVUM}oTV^#~V���i{�Ø
�j~�z�� (�Ø #PÑ.k ��Ø ��TV[ec�b¡mrg q bj[eTV_�Ñ.k q�R Ø � T7Õj_alf[eT7m�k�_�[en � Ø��º_C^�}o_oØ 4 uo_a]	bdcig\]�TVU=uoce^�_aÕ�m	T7lag

UMTV[C]D_a]�b¡cf[Pc', bjU=_il�T�m�T7ÐoÑeTV[e`7T7m ,¥cf^Mcf}esrT7`7]rg\cf^¨bdTV[C]�T7n Õdc �/}eb¡]rgh^�_a]�TÂbjU=_al�TÂ`7cfnobj[el�Ø
¯'��ªf¦µ��� 
º�r�V­��7���¶��¦�ª

�
Ã�¢"�Hªf������¢M¢ ¬ ¦µ��­����¥����¦ k � '�zo~VX���zi{fXok 4 TVue]�TVUM}oTV^#~V���C�oØ

�j~���� 4 Ø � Ø #²Ñ=_�[en �µØ � bd]	]�Õ¡TV^7Ø
�
lf^	_anob¡TV[�]rgh}o_im�T7n°UMT7] R cen�,Fce^%l�TV[eTV^�_aÕ�UMcC]�b¡cf[MT7m�]�bjU=_i]�b¡cf[

_�[en�m�T7leUMTV[�]�_a]�b¡cf[.Ø �o� ¬ �D¦µ�����¨£ �%�j� ¬ ��� ����¢M¢ ¬ ¦µ��­����¥����¦4��¦µ��Ã�¢"�Hªf��¾º�¨�'�r�7�7�V¦µ�¥�a§
�¥���C¦ ke{ #r~&%�' ��z���X �okaÒ�_�^r` R ~V����XoØ

�j~�����# Ø���b¡cf[elP_�[en ��Ø � ^�_E��lf[eT�Ø
�
R bdTV^	_�^r` R bd`V_iÕ;UMT7] R cfn ,Fcf^WnoT7]�T7`7]�b¡cf[4c�,+UMcaÔebj[el

cf}esrT7`7]�mVØoZ\[ 
º�r�V­��r£�¿������7�.ÃD¦µ�\®����C¦7£V®��¨£�ÃD¢M�7ªf� 
º�r��­D�H�D�7��¦Cª kVuo_il�T7m ����z�� �����ok
�
Ñem�]�bj[.k

��caÔ�TVUM}vTV^�~V���a{µØ
�j~���� ��� R TV[el�_�[en � Ø ��Õ¡c�m�]	T7b×[.ØÂÒ¤c�]�b¡cf[Cgh}o_am	T7n�cf}esrT7`7] m�T7leUMTV[�]�_a]�b¡cf[�_�[enPT7m�]�bjU=_i]�b¡cf[

Ñem�bj[el�] R TMÒ � (4uo^rbj[e`7bjueÕ¡T�Ø Ã ����� �.�r��¦o�V®%��¦©ÃD¢M�7ªf� 
º�r��­D�H�D�7��¦Cª ko{ #¥�3%�'j~ �3��X��'~ ��X�zek4 TVue]�TVUM}oTV^#~V����zvØ

./.10!243�5�687



Unit é de recherche INRIA Lorraine, Technopôle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LÈS NANCY
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