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J^U�m JÀWvG	I�T[VenkJMWlmhSMTTGeIA��S�J)�dnxJ	R�V WBGuU�S[JMHRL�Pv«<HxViO!G)X·W�V#UiV W�KQUiJMW¤V#�xG	O`RMT|V	KxU�J!U5HKV�I�G^T[S�SKWvGIU�S[JMHºJ^U�NKV L�I�WvSZRxUvSY]MV
RgHPXxL�S�I�GeT@KoIAHxV�O2S�I�GeT@KoSxS|J	T|J	LIS�I�GeT@K�V�I+J	T|J	LIS�I�GeT@KxV U5IuP]L5XkLvU�V*O�O2JMNxV�T[L�K�U�HxV�JPRxU�S�O2SY[ V�N§m U5WKHKS[HMLwn�JeU�S[HgNJWKL�UBW�STG^T
JMW�TTGeS�JMWBGuUvJMW5X!S[HKLvUvW�WgO2V HÀUBL:GIHgNtRKWvJMI+V LBLvV L�KkGMHgN5L�J2JMHÈP¬ WvV�VQWxV%HÀUfTZXeK�S[H U5HxV%L�VmJMW.L�S�O2SYTTGIWuI+STW5I�WgO!L�UBGIHgI�V L�U�HxV|WKHgNxV%WfTZXkS[HML*J	RxUvSZO2SZ[ GuUvS|JÀH­RKWvJ	SMT[V�O®NxJkV L2HxJMU
R�JMLBL�V%LvL�U�HxV�_j]MV WvS¥¡�V�Nwb�WKHKS|V#�kUBW�V*O!G^T[S|U�X;RKW�JPRRV%W�U�XMP G H�G	NgNxS[U�S[JMHdKMU5HxV:HQWgOuSRV%W�J^U2mhI�GIHJNxSZNRGuU�V	n^T[JQI G^TxJPRxU�S�O!G
STL¸U�XMRxSZI G^TZTYXÖG^TTL�J|WKHg�kHxJ��:HdK�GIHgNÞLvJ	O2V!J^UOU5HxV�T[JMI�GeTYTZX�J	RKU�S�O2GeT>L�J	TZWKU�S[JMHKLiO!G)X�S�V�]IV%WfX~UpGMW�� STH*UvV W�O2L
J^UFU5HxV`I�WvS|UvV WvS|JÀH|UjWKHgI�U�S[JMH§yJ��UpWvJ	O U�HxV;S�V LvUsRRJÀLvLvSZSgT|V`NxV�I�S[LvS[JMHÂPip�HxV%W�V#UiJMWvVeK�S[HíL5WJIAH%I�GML�V%L#K]S[U�STLsVPWKS|UvV
HKGIU5WKWBG^TÂUvJ!LvV GMW5IAH�UiJMW¤U�HxViLeT[J	SKGeTÈL�J	TZWKU�S[JMHÂP

p�HxV>V*O2V W5LISTHML�¡RV#T�N¸J^UML	T|JPSKG^TuJPRxU�S�O2SY[%GuUvS|JÀHlNKV G^TTL���S[U5H�U�HxV)U�HxV�JÀWfX	K S�O`RMT[V�O2V HÀUvGIU�S[JMH¸GMHgN¸GeRgRgT|S�I�GIU�S[JMH
J^U�O.JMNxV�T[L�GMHgN*LvUvWBGuUvV#LIS[V L�U�J5LvJeTZ]IVuOuWMT[U�S[V��xUvWvV�O!G^T�NxV*I+STL�S[JMH�RKWvJ	SMT[V�O!L Pu¢FJMHKL�WMT[U#K�UiJMW<STHKLvUvGIHJI+VeKÂN<SY�kJÀH
GIHJN°¯P[�V�Lw±JJKs_5��²P³e´MKl��²Q³�µPbAK�¯kUvWvJMHMLMS[H¶_f�*²P³^µPb£K�· SZTZNKV­_f�*²P³�µQb£K ¬ V*NxJMWvJ�]=_5��²eµP´	bAKOQ>GMW5NRG^T[JML!GIHgN¦¸-JMLvV H
_f�*²eµQ³eb£K�¹>GMH¦ºÉGIGMW5HKJ�]IV H GIHgN � GIWvUvL�_f��²	µP³	b£K ¬ JMW5L EJ»_5��²	µeµPbAK�¸�GuUvL�IAHxV*� GMHgN¦¸:J	�kHxV�_5��²	µeµPbAK�ª�JMIA�PWRL
_f�*²eµ	²Pb£Kopi±JMWBH5GIHgN°¼½ SZT[S[HKL��yGILC_f��²	µe²Qb£Kg��JMWBL�U-GMHgN~p�WMX�_f��²	²e¾JK���²	²e¿PbAK ½ HxSZLeT c�G)]xL5�PX�_f��²	²g��b£K ¬ T[J	WgNRGIL:GMHgN
Q>GIW�NKGeT|JÀL�_5��²	² E bAK��<GIHKLvV H¶_5��²e² E bAK���JMWBL�U�GIHJN�Q>GIW�NKG^T[JML�_f�*²e²	´Pb£K���S|U�H�V��xU�V%HKLvSY]MV~T|STL�UBL�J^U�G	NgNxS[U�S[JMHKGeT
WvV�UiV WvV HJI+V L P

p�HxV�]gGMW�S[V�U�XÖJ^U0WKHxS[V��xUvWvV�O!GeT>J	RxUvSZO2SZ[ GIU�S[JMH	LvUvWBGuU�V�LIS[V L�_jUiJMW¸V#�KGeO`RMT[VeK�U�J�LvJeTZ]IV�RKWvJ	SgT|V*O2L�S[H�T[STHxV GMW
RKWvJeLÀWvG	O;O2STHMLJKdLMV HxV%WvGeT�I+JMHP]MV���O2S[HKSZO2SZ[ GuUvS|JÀH�WRHgNxV W�T|STHxV GMWiI+JÀHKL�UBWvGIS[HÀUBL#KÈHxJÀHMT[S[HxV%GIWsI+JÀHP]IV���RRW�J	LMWBGeOu\
O2S[HgLQb�STL>V%LvLvV HÀU�STG^TZTZXuSKGML�V*N.JÀH�GILBL5WJO;RKU�S[JMHKL I�JMHgI�V WBHxSTHML�U5HxVlWKHgNxV%WfTZXkS[HML�RRW�JPSMT|V*O LvUvW�WgI+U�WKWvVIP ¯ÀSZO2SZT[GMWfTZXeK
U5HKV WvVmV#�kSTLvUvL�G§SKW�JÀGeN WBGIHgLIV9J^UqL	T|JPSKG^T¤J	RKU�S�O.SZ[ GIU�S[JMHÀRKW�JPSMT[V�Ou\zU�XMR�V L!L�WgIAH GML#K�UiJÀW2S[HKLvUvGMHgI+V	K�I�JMHgI G)]IV
O2S[HKSZO2SZ[ GuUvS|JÀH~WKHgNxV%W0T[S[HKV GIW-JMW�LMV HxV%WvGeT�I+JÀHP]IV��|I+JÀHKL�UBWvGIS[HÀUBL#K�_�S[HJNxV�¡�HKS|UvV)b�VQWKG	NKWBGuU�S�IiRKWvJeLÀWvG	O;O2STHMLJK�W�V#\
]IV%WvLvV�I+JÀHP]IV��§RKW�J	LMWBGeO`O2S[HgLJK7NKS¥Á]V WvV HÀU�STG^T�I+JMHP]MV��§RRW�J	LMWBGeO`O2S[HMLwKdUpWBGeI+UvS|JÀHKG^T�RKW�J	LMWBGeO`O2S[HgLJKv_@LIV%HxV WBG^T!b
LIV J	O2V�UBW�S�IsRKWvJeLMWBGeO`O2STHMLJKQº�S�RKL�IAHxS[Uf[�\�I+JÀHÀU�STHPWKJ	WKL�KKGIHgN|I�JMHÀU�STHQWxJ	WKL0LeT[J	SKGeTÂJ	RxUvSZO2SZ[ GuUvS|JÀHÂPvp�HxVuWKHgNxV%WfTZXP\
STHML·L5R�V�I�S¥¡oI¸U5HxV JMW5XmGMHgN9U5HxV�LvJeT�WxUvS|JÀH9G	RgRKWvJMG	IAHxV LOU�J·L�WgIAH~NxSZ]IV%WvLvVsLeT[J	SKGeTÂJ	RxUvSZO2SZ[ GIU�S[JMH~RKWvJ	SMT[V�O!L�� GML
I�GMH�S�V¸V��gR�V�I�U�V�NQ� GeT[LvJ`]yGMWfXºU�J�G`I+JMHRL�S�NxV WBGeSgT|V�V��xUvV HÀU�P
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Q)STHÀU EV%Wt_f��²	²	´PbCRRW�J�]kS�NxV L�G�I�J	O`RKWvV�HxV%HKL�SZ]IV~NxSTL�I#WKLBL�S[JMH J^U¸G�SKWvJMG	NÀI#T[GMLvL�JeUsNKV�U�V%W5O2STHxSTL�UvSZIeK�NKS[WvV�I�U
_jLÀWvG	NxS[V HÀU�\aUpW�V V)b�L	T|JPSKG^TÉJ	RxUvSZO2SZ[ GuUvS|JÀH1G^TZLIJÀW�S[U5HgO!L P�p�HxV LvVCO2V�U�HxJMNKL�GMW�V�SRGILvV�N5JMH*GeNKG	RxU�SZ]IV	K�LvV�VQWxV HÀUvS[GeT
RKGMW�UvS|UvS|JÀH GIHgN LvV GMW5IAH S[H U5HxV~UiV%GILvSZSgT|V*LvV�U�}1PÆp�HxV�I�J	O`RMT[V�U�V	Ksm V#�gHKGeWKLvU�SZ]IV	n)LvV GIW�IAHÀUiV GIU5WKWvV1J^U�L�WgIAH
RKWvJMI+V�NJWKW�V%L�LPWKGIWBGIHÀU�V V LºU5HxV S[WmU5HxV JMWvV�UvSZI G^TsI+JMHP]MV W5LIV HJI+V1U�J$U5HKV�L	T|JPSKG^T<L�J	TZWxUvS|JÀHÇ_�LvV�UAb�P G H3G	NgNxS[U�S[JMHdK
G�]gGIWvS[V�U�X$J^UsUpGuSTWfTZX$V���I+S[V HÀUmHQWgO2V%W�S�I�GeT-S�O;RgT|V*O.V%HÀUvGuUvS|JÀHKLkI GIH»S�VÖWvV GeT|SZ[�V*N�JMH»R�V WBL�JÀHKG^TlI+J	O`RgWKU�V WBL�K
�OJMW��ÀLvUvGIU�S[JMHKL�JMW�O2JMNxV WBH­O!GuSTHQUpWBGeO2V L�K�S[HgI#TZWJNxS[HgL�RKGMWvGeTYT[V#T�I+J	O`RgWKU�V WBL P%p�HxV�O2V�U�HxJMNxJeT[JeL	X§NKS[L�I#WKLBLvV�N
HxV%W�V§I�GIH°RKW�S�O!GIWvSYTZX»SRVÞWvV�I+JPO`O.V%HgNxV*N U�J$L�J	TY]MV�º�S�RKL�IAHxS[Uf[�STGIH3GIHgN=I�JMHÀU�STHQWxJ	WRLkL	T|JPSKG^T�J	RxUvSZO2SZ[ GuUvS|JÀH
RKWvJ	SMT[V�O!L�KKSTH|�0HxSZIAH9U�HxV�TTGeIA�·JeU7UjWRW�U�HxV W�GIHKGeTYXkU�S�I�GeTÂS[HMUiJMW�O2GIU�S[JMH5WvV G^T[STL�UvSZI G^TZTYX·V#�gI�T�WgNxV L:U5HxVCR�JMLBLvSZSxSZT[S|U�X
J^U�GeRJRMTYXkSTHML�O2JMWvV<L�RRV*I+SY¡wI�GeTYTZX%m UvGISYT[JMWvV�N�nkG	RgRKWvJMG	IAHxV Ll_pSTH5G!L�UBGIHgN9G^T[JMHxViO2JMNxV)baP
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·íVºL5HRG^TZTvI+JÀHKL�S�NxV%W¸U5HxV�UiJeTZT|J���STHML|LIV%HxV WBG^T�L	T|JPSKG^T>JPRxU�S�O2SY[%GuUvS|JÀH§RRW�JPSMT|V*OÊ_�Ëi«�Q�b�LvUvGIU�V�O2V%HMU�ÌCLMSY]MV HíG
S�J	WKHgNKV�NdKRWvJ	SJWKL�U�LvV�U0}Í�©� � é KKGMHgN5G`I+JMHÀUvS[HQWxJPWKL�UjWKHgI�U�S[JMH~y®Ì�}ÏÎÐ� �uK�L�J	TY]MV

O.STH0y�_@z�b L�WgSQc¾V�I�U¤U�J z~{|} � _ E � ��b

¬ SZL	WRW�V E PZ�eÌ � OuWMT|UvS|V#�xUvWvV�O!G^T�UjWKHJI+U�S[JMH5STHmU��FJ`]gGIWvS[G	SMT[V L
¬ JÀWOSYTZTZWRL�UBWvGIU�S[JMHdKxLvV�V ¬ SZL	WRW�V E PZ�eKQ�0HxS�IAHkNKS[L�RMTTG)XkL¤G;RKWvJ	SMT[V�Ou\hS[HKLvUvGMHgI+V<J^U�_ E PY��b£�kS[HmU5HKS[L¤V#�xG	O`RMT|V	Kg}

STL¸L�S�O`RMTYXÖGmU��OJ^\�NxS�O2V HKLvS|JÀHKG^T�STHMUvV W5]gG^T�_�mhS�J)��n�b�P G HíU5HxV;¡JLPWKWvV.JÀHxV�I�GIHÖJ	SRL�V%Wf]MV.LvV#]IV%WvGeT7T[JMI�GeT O.STHxS�O!G
J^U<U5HxV1JPSQc¾V�I�U�SZ]IVtUjWKHgI�U�S[JMHdK¤GIHJNÀI GIH SZO`O2V�NxSTGuUvV#TZX©]kSTL5WKGeT|SZ[�V5U�HxV~RRJMU�V HÀUvS[GeTqNxSY��I�WMT[U�X J^U�U5HxV|LMV HxV%WvGeT
RKWvJ	SMT[V�OÑ_ E PZ�)baP

N<V HxJMU�V`S	X~Ò��¸U�HxV2LvV�U�JeU)L�J	TZWxUvS|JÀHKL<U�J9U5HxV�Ëi«�QÓ_ E PZ�)bA�dUpW�V*VQWxV HÀUfTZXeKdÒ���I�JMHKLvS[LvUvL�JMHgTYX1JeUFGmLvSTHMLeT[V
R�JISTHMU�z���K2SgWxU¸U�HxSTL¸S[L¸HKJIU�HxV*I+V LBLBGIWvSYTZX1U5HxV�I GILvV!S[H§LIV%HxV WBG^TzP G H�UpG	I+U�K�S[U¸S[L¸V%GIL5X�U�J1L�HxJ�� STHKLvUvGMHgI+V%L�J^U
_ E PY��b�STH��0HxS�IAH�Ò§�¤STL�¡�HxS|UvVeKMI+JPWKHÀUvG	SMT|V	KÀHKJMHQ\�I+JPWKHÀUvGeSgT|V	KIJMW>V#]IV%H!S[LOG�L�WgSKLvV�UFJ^U�}Ï�0HxS�IAH�HKGILFG�R�JMLvS|UvSY]MV
]IJ	TZWJO.VMP ¬ JMW:U�HxV!LvG	�uV�JeU)G^TZLIJMWvS[U5HgO2S�I¸UvWBGeI�UvGeSKSYT[S|U�X	Kw�OV�L�HKG^TZT�GILBL5WgO2V�U�HKGuUlÒ§��S[L�K]GuUxO2JÀL�U�K�I�J	WKHÀUBGeSMT[V
_pV%HQWgO2V WBGeSMT[V)baPG HÀUvWvJMNgWgI+STHML�U�HxVFHxJMUvGIU�S[JMH�y��0Ô°y�_@zo�)bAK%U�HxV�O2JÀW�VvRRW�V*I+STL�V�]MV W�SKG^TeO2V%GIHxSTHML:JeUkU�HxV�RRW�JPSMT|V*O�LvUvGIU�V*O.V%HÀU
_ E PY��b)S[L�U�HxVsUiJeTZT[J���S[HMLwÌ

mg¡�HgN5G^TZTÂV#T[V�O2V HÀUvL:J^U7Ò��<GIHgN9U5HKVsUjWKHgI+UvS|JÀHt]yGeTZWKViy��`n � _ E � E b
G HÞHQWgO2V WvJ	WKL�S�O`RRJÀW�UBGIHÀUiI�GILvV L�K�S[U¸STL�NxSY��I�WMT[U�� S¥U:HxJMU<S�O`RRJÀLvLvS�SMT|V���UvJ�L�J	TY]MV!U5HxV�Ëi«�Q�_ E PY��b�V��KGeI�UfTZX�Ì
HxV%HgI+V	K>U5HxV1WvV�VQWxSTW�V*O2V HÀUk_ E P E biO!G)X­S�VmUvJkJ©m GeOuSxS|UvS|JPWKL�n|P©¢FJMHRL�V*VPWKV HÀUfTZXeK>JÀHxV�HRGIL2U�JÞGeI�I+V�RKUuNxSZ]IV%WvLvV
HQWgO2V WvSZI G^TÈG	RgRKWvJ)�kS�O!GuUvS|JÀHKL#K	UiJMW¤V#�KGeO`RMT[VeKKSTHºU�HxVsUiJeTZT[J���S[HML�LvV HKLvVeÌ

¡�HgN5GIH|z|{~}��0HxSZIAH5LBGuUvS[Lf¡RV L¤U�HxV�WvV#TTGuU�S[JMH
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STH��0HxS�IAH�Ö*STL.G%LISZ]IV H�NKS[LvUvGMHgI+VkUjWKHgI+UvS|JÀH	STH�� � é _pU�XMRxS�I�G^TZTZX�NKV�¡�HxV*N­SPXÖU�HxVmHKJMW�OCSTHÀUvWvJMNgWgI+V*Nwb£K�GMHgN
ÜuÝ�¾2STL�G;¡g�xV�NmU�JeT[V WBGIHJI+ViRKGIWBGeO2V U�V W��kJMW

¡�HgN5GIH|z|{~}��0HxSZIAH5LBGuUvS[Lf¡RV L¤U�HxV�WvV#TTGuU�S[JMH
y�_@z�b�Û¦y �vÞ­ß × _ E P Õ b

STH��0HKSZIAH ß Ý¦¾2S[L�GMHxJIU�HxV W�¡g�xV*NmUvJeT[V WBGIHgI�VlRRGIWBGeO2V�UvV W P
pÉJ�V HRL5WKWvV�L�J	TY]gGeSKSYT[S|U�X�STH·U�HxV¸L�V%HKLvV-J^U�_ E P Õ b@� JMH�U�HxViSKGILvS[LFJ^U�G�¡�HxS|UvV<LBGeO`RMT[VsRRJMS[HÀU�L�V*VQWxV HgI�V0UpWvJ	O

};�»�FV¸L�HKG^TZTÈGILBL�WgO2VlºÉSZRRL5IAHxS[Uf[#\'I�JMHÀU�STHQWxS[U�X·J^U�y�Ì�S[H9JIU�HxV W��OJMW�NKL�KkU5HxV¸STHxV�VQWKGeT|S[U�X
à y�_azoá*b�â�y�_azJã)b à Û�älå�zoá�â�zJãQåæzoá)×�zJãi{~} _ E � ´Pb

STL�RRJÀL�U�WMT[GIU�V*NÂP G H§_ E Ph´	bAKJä­Ô=äq_@}~×£y�b)S[L�U�HxVA� U�XMRxS�I�G^TZTZXkWKHg�kHxJ��:HP�»º�S�RKL�IAHxS[Uf[�\�I+JÀHKLvUvGIHÀUOJ^U�y�JÀH�}1P
p�HxVCRRW�JPSMT|V*Oç_ E PZ�)bAKw��S[U5H1U�HxV�G	NgNxS[U�S[JMHKGeTÉL�RRV*I+SY¡wI�GIU�S[JMH�_ E P ´Pb£K�S[L�L�UvSYTZT�]IV W5XkLMV HxV%WvGeT�GIHJNdK�STH|UpG	I+U#K�S[U

L�WgSKL�WgO2V LqO2JÀL�U�_aI+JÀHMUvS[HQWxJPWKLAb0Ëi«�QFL-J^U RKWBGeI+UvSZI G^T�WvV#T[V#]gGMHgI+VMP � L-GkI+JMHRL�V*VPWKV HgI�V¸J^U>U5HKS[LqLIV HKV WBG^T[S|U�X	KRS[U
STLOGeT[LvJ.GC]IV%WfX�NxSY��I#WMT[U�HPWJO.V%W�S�I�GeToRRW�JPSMT|V*OtÌÉS[U¤S[LFV GMLfX!U�Ju¡�HgN~Ëi«�Q STHKLvUvGMHgI+V%Lv�0HxS�IAHkR�JMLvV�GCIAHKGeTYT[V HMLMV
STH9GMHPXkI+JPO;RJWxUvGIU�S[JMHKGeTÂV HP]kS[WvJMHgO2V%HMU¤G)]gGuSZT[G	SMT[V�UvJQNRG)XeKRGMHgNºUvJ	O2JMWBWvJ��¸P� U�U5HKV�LvG	O.V¸UvSZO2V	KRU5HKViLIV HKV WBG^T�UpWBGeO2V#�OJMW���GIHgN|WKHJNxV W5TYXkSTHML�I+JÀH	]MV W5LIV%HgI+V<U5HxV JMW5X·J^U�GeNRGeRxUvSY]MVsRRGIWf\
U�S[U�S[JMHÞGeTYLMJMWvS|U�HgO!L�STH§LeT[J	SKGeT�J	RxUvSZO2SZ[ GuUvS|JÀH�T[V G)]MV2G	O`RMT|V·WvJkJ	OÍUiJÀWiI+JMHRL�UBW5WgI�U�STHML1W�JPSgWKLvU¸GIHgNÖV�Á]V�I�U�SZ]IVeK
I+JPO`RgWxUvGIU�S[JMHKGeTYTZX|]kS[G	SMT|V2G^TZLIJÀW�S[U5HgO!L Pxp�HxV;RKWvJeLMWBGeO L5XkLvU�V*OèNxV L�I�WvSZS�V�N�SRV�T|J��ÓHRGILlSRV V H1S�O`RMT|V*O2V HÀU�V*N
_pSTHuLMWBGeNgWKGeTYTZXiNxV#]MV#T[J	R�V�Ni]MV WBL�S[JMHRL£bAKgV��xU�V%HKL�SZ]IV�TYX�UvV LvU�V�N�KIGIHgN.GeRgRgT|S[V�N;SPX¸U5HxV�GeWKU5HxJÀW�STH�U�HxV�RKGILvU�NKV�I�G	NxVIP
p�HxSTL#K�J^U I+JPWKWBL�V	KwNxJkV L-HxJIU�SZO`RMTZX9GMHPXmHxJMU�S[JMH5J^U�mhRRV%W�UiV*I+UvS|JÀHdnYÌOSTHtUpGeI+U�K�U�HxVCRKWvJeLÀWvG	OéO2JMNgWMT[V LlHKG)]IV�J^U�\
U�V%H©S�V�V%H»_�GMHgN L�WKWvV#TZX���SZTYT�S�V)bCO.JMNxSY¡RV*N GIHJN	SZO`RKWvJ�]IV*NdK�HxJIU.S[HMUpW�V*VPWKV HÀUfTZXÞS[HÀI+JMHRHxV�I�U�S[JMH���S[U5H HKV#�
S�O;RgT|V*O.V%HÀUvGuUvS|JÀHKL�GIHJN9G	RgRMT[SZI GuUvS|JÀHKL�P
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p�HxV�º�Ëi«�RKW�J	LMWBGeO4L5XxL�UvV�O�L�V%Wf]MV LlUiJMW�¡�HgNxSTHML^��U�HKGuU�STL�K�HQWgO2V WvS�I�G^TZTZXÖGeRJRKW�J)�xS�O!GuU�STHML^��U�HxV�SRV%L�U.L�Je\
T�WxU�S[JMHÖJMW�KÈU5HKV�JMWvV�UvSZI G^TZTYX	KÈG^TZT>L�J	TZWKU�S[JMHKL<J^UOU5HxV|_aRRJÀLvLvSZSgTYXJblOCWgT|UvS|V#�kUBW�V*O!G^T�J	RxUvSZO2SZ[ GIU�S[JMH§RKW�JPSMT[V�O4STH*S[UvL
LvUvGIHJNKGIW�NxSZ[�V�N�KgSRJ)�Q\�I+JMHRL�UBWvGIS[HxV*N`UiJMW�O
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G H�_a¿KPZ�)b£K�ùo×xz�×lú�GIWvVi¡�HKS|UvV2WvV GeT���\']IV�I�U�JÀWvL�KRGIHJN�yÖS[Lxº�S�RKL�IAHxS|U5[�\�I+JÀHMUvS[HQWxJPWKL�JÀH©û ùo×£ú�üzP � JIUvV�U�HKGuU<G
UpGIW�O2JÀW�VsLIV%HxV WBG^TdI#T[GMLvL¤JeU�ºÉSZRKL�IAHxS[Uf[#\'I�JMHÀU�STHQWxJ	WKLOJPRxU�S�O2SY[%GuU�S[JMHtRKWvJ	SMT[V�O!L�I GIHtSRV�G	RgRKWvJ)�xSZO!GuUvV�NºS[H9U5HKV
UiJMW�Oé_a¿KPZ�)bAK�UiJeTZT|J���STHML¸GiR�V HKGeT|U�X.UvWBGIHKLfUiJMW�O!GuU�S[JMHuSKGILvV�N2STHgI+JÀW5R�JMWBGuUvS|JÀH�JeU]Gx¡�HxS[U�V�HPWJOCS�V W�JeU]G	NgNxS[U�S[JMHKGeT
º�S�RKL�IAHxS[Uf[�STGIH�I�JMHKLvUvWBGuSTHÀUvL�STHÀU�J�U�HxV-JPSQc¾V�I�U�SZ]IV�UjWKHgI�U�S[JMHÂP�p�HxVlRRV%HKG^T[U�X`OCWMT[U�S�RMT[S|V%WvLFGILBL�JMI+STGuUvV�Nu��S|U�H�U5HKV LvV
I+JÀHKLvUvWBGuSTHMUBLxI GIH�SRV�GeNRGeRxUvSY]MV#TZX|IAHRGIHMLMV�NdK]SYUOHxV*I+V LBLBGIW5XeK�U�J5V HQUiJÀW5I�Vk_zGeRgRKWvJ)�xSZO!GIU�V)b�UiV GML�S�SxSZT|S[U�X*GIHJN�J	RM\
U�S�O!G^T[S|U�X	JeU-U5HKV5LvJeT�WxUvS|JÀH�UiJ	WKHJNÂP©p�HxSTL!GIHgN JIU5HKV W2L�J	TZWxUvS|JÀH LvUvWBGuUvV#LIS[V L.GIWvV9GeT[LvJ�NKS[L�I#WKLBLvV�N­SPX	Q)STHÀU EV%W
_f�*²e²P´	b£KxGMHgN5W�V#UiV WvV HgI�V LOU5HxV%W�V S[HÈP
î�ï'ý þ �Jò>�xöfô�ÿ ñ ¡] �öf÷5ø��
º2Ëi« R�V WfUiJMW�O!L-LvV#TYU�\hL�I�GeT|STHML���S[U5HÖW�V%L5R�V�I�U-UvJºU5HKV.LvV GIW�IAH5STHMUvV W5]gG^T�û ùo×�ú�ü2�0HxS�IAH1STL�G	WxU�JPO2GIU�S�I�GeTYTZXmUBWvGMHKLf\
UiJMW�O2V�N!STHÀU�J�û ¾g×���ü é P�p�HxSTL>UBWvGMHKLfUiJMW�O2GIU�S[JMH`HxV�TZRKLFGiO2JMWvVim WRHxS¥UiJÀW5OtnZKÀL�I�GeT|V#\@UpWvV�V:L�I�WvV�V%HxSTHML¸J^UÂU5HKV�UiV GML�S�SMT[V
LvV�U�P � U<U5HKV2LBGeO2V�UvSZO2V��»NxV*RRV%HgNxSTHML5JMH1U�HxV!JMWvSYLMS[HRG^T7RRW�JPSMT|V*O L�UBW5WgI�U5WKWvVA� S[U�JeUiU�V H�O!G)XtT[V G	N�UvJk]IV%WfX
m L�UvV�V�R�nKJ	SQc¾V*I+UvSY]MVqUjWKHJI+U�S[JMHRL�JMH�û ¾J×#�#ü é KKGMHgN|HxV HgI�VeKxUvJ`VQWxS[U�V�HQWMLMVsº�S�RKL5IAHKS|U5[�\�I+JMHRL�UBGIHÀUvL P�_ � JMU�V¸U5HRGuU#KRJ^U
I+JPWKWBL�V	KKU5HxV.S[HKS|UvS[GeT7RKWvJ	SMT[V�O�O!G)X9GeT[WvV G	NMXkNxSTL5RgT[G)X9L5WgIAH~IAHRGIWBGeI+UvV WvS[LvU�S�I�L P�b`p�JmG)]IJIS�N5W�V�T[GIU�V*N9HQWgO2V%W�S�I�GeT
RKWvJ	SMT[V�O!LxNgWKWvS[HMLºU5HxV�LvJeT�WxUvS|JÀH~RKW�JMI�V�NgWKWvVeK�S|U�S[L�GeNM]kSTLvG	SMT[V�U�JºL�I�GeT|V�GeT[LvJ·U�HxV�JPSQc¾V�I�U�SZ]IVsUjWKHgI�U�S[JMHÂPxp�HxS[L
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I�GMH~SRV�V GILvSZTYXtNxJMHxV	K�G	RgRMTZXÀSTHMLºG�L�WxS[UvG	SMT|VuOCWMT[U�S�RMT[S|V%W0�0HxS�IAH5UvWBGIHKLfUiJMW�O!L�U5HKViUjWKHgI�U�S[JMH~]gG^T�WxV%L#K�LvG)X	KKS[HÀUvJ
U5HKV9WBGIHMLMV·J^U`û�âi�*¾e¾g×���¾	¾�ühP�¯ÀJ	O2V�RRW�S[JMW.V��gR�V WvSZO2V HÀUBGuU�S[JMH=_�GIW5L	WJO.V%HÀU�GIHgN­UjWKHgI�U�S[JMH­]gGeTZWxV9LvG	O`RMT|STHMLMb
O!G)X�SRV¸G	NM]kS[LBGeSMT[V<S[HtI+JÀHKHxV�I�U�S[JMHk��S|U�H�I�J	O`RMT[SZI GuU�V*NkRKWvJ	SgT|V*O2L�KKLvS[HgI�V<G	RgRKWvJ	RKWvSTGuU�V<L5I G^T[S[HgL;O!G)X�STHgNxV�V*N
T[V GeNíUvJ�SZO`RKWvJ�]IV*NÞHPWJO.V%W�S�I�GeT RRV%W�UiJÀW5O!GMHgI+V	ÌCº2Ëi« L�WgRgR�JMWvUvL�L�WgIAHÞV��gR�V WvSZO2V%HMUBL#K��0HxV%H	GeRgRMT[S[V�NíS[H	GMH
STHMUvV WBGeI�U�SZ]IV�W5WKH|O2JMNxVIP
î�ï@î ñ ò�ö����g÷fòvø��ÊôÂ���0ò	�0òvöfò
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p�HxV�I#WRWvWvV HÀU�RKWvJeLMWBGeOðL5XxL�UvV�OÔSTHgI�T�WgNxV%L#KIS[H!GIH.STHMUvV#LÀWvGIU�V�N�UpGIL�HxS[JMHdKuU�HxV�UiJeTZT|J���STHML�J	RKU�S�O.SZ[ GIU�S[JMH.J	RxUvS|JÀHKL�Ì
 º�S�RKL5IAHKS|U5[�STGIH�LeT[J	SKGeT�JPRxU�S�O2SY[%GuUvS|JÀH�_aS	X9GeNKG	RxU�SZ]IViRKGMW�UvS|UvS|JÀHmGMHgN9L�V%GIW�IAHwb)JMH�û ùo×�ú£ü
 LeT[J	SKGeT�JPRxU�S�O2SY[%GuUvS|JÀH�SPX�RJWKW�V¸WBGIHgNKJ	O LvV GMW5IAHºJMH�û ùo×�ú£ü
 T|JMI�GeT-JPRxU�S�O2SY[%GuU�S[JMH=T[G	WKHgIAHxV*N�UpW�JPO�U�HxV�I#WKWBW�V%HÀU·V LvU�S�O!GuU�VÖJ^U�U�HxV�L	T|JPSKG^T�J	RxUvSZOuWgO _ ¬ T|V U5IAHxV%W�\

¸:V�V�]IV Lf\hQ�JeTTGe�	\a¸-SZSxS��V%W�V�O2V�U�HxJMNdK ¬ ¸:Q�¸lb
 T|JMI�GeT]J	RxUvSZO2SZ[ GuUvS|JÀHkTTGeWRHgIAHxV�NkUpWvJ	O U�HxViI#WKWBW�V%HÀUFV%L�UvSZO!GuUvV¸J^U�U5HxVsLeT[J	SRG^T]J	RxUvSZOuWgOÑ_�Q�J��FV�TYTY\��¤WvV HÀU
O.V U5HxJMNdKRQ��qb�P

� UiV#��I�J	O`O2V HÀUvLÉW�V�T[GIU�V�N�U�J-U5HxV%L�V)LvJeTZ]IV%WvL]GMW�V�STH�JMW�NxV W�ÌoUiJMWÂUvV�IAHKHKSZI G^TeNxV UvGISYTTL#K)I+JÀHKL�WMT|U�Q)STHMU EV W�_5��²e²P´	bAK
GIHJNºU�HxV¸GeRgRKWvJ	RRW�STGuUvV�WvV�UiV WvV HJI+V LOU�HxV WvV�STHÂP � L��kHxJ��:H�KQRJWKW�V¸WBGIHgNKJ	O LvV GIW�IAH·STL¤G;]IV W5X·LvSZO`RMT[VeK�m UiJeT��PT|JÀW�V	n
GeRJRKW�JÀGeIAH9U�JkLeT[J	SKGeTÈJ	RxUvSZO2SZ[ GIU�S[JMHdKo�0HxS�IAH~HKGILxSRV V H%WKLvV�N�V��xU�V%HKL�SZ]IV�TYXMP G H5U5HxV;RKWvV LvV HÀUqI+JÀHÀU�V��xU�K�S[UqI�GMH
S�V�GeRJRMT|S[V�N�KeUiJÀW>V��KG	O;RgT|V	KPSPX�HxJ�]kSZI�V0WKLvV WBL �0HxJ��¤GIHÀU>UvJ�m V��gRMT[JMWvVenMU5HxVqUiV GILvS�SMT|V�L�V U#KÀJMW)GML)G�RRW�V�T|S�O2S[HKGMWfX
LvV GIW�IAH§RgHKGILvV;UiJMW�R�JMLBLvSZSMTZX*WvV�NgWJI+STHML1U5HxV�STHxS[U�STG^TZTYX§IAHxJMLvV HíLvV GIW�IAHíW�V�LIS[JMHÂP�p�HxV�ºÉSZRRL5IAHxS[Uf[ S[GMHÞL�J	TY]MV W<S[L
UpGIWlO2JMWvV2LvJ	RJHxS[LvU�S�I�GIU�V*NdKÂGIHgNP� V HRGeSMT[V�N~��S[U5H§RKWvJ	R�V WlRKGIWBGeO2V U�V WvSZ[ GuUvS|JÀHP� S|U-L�HxJPWMTZNÖL�V%Wf]MV�UvJkLIV%HxV WBGuUvV
G�WvV GML�JÀHKGeSMT[V·GeRJRKW�J)�xS�O!GuU�S[JMHÖJ^U:U�HxVkL	T|JPSKG^T)J	RxUvSZO2SZ[�V W;R�JISTHMU�_�LAb£K S�V�UiJÀW�V·U�HxVkº�Ëi« LfXxLvU�V�O m Lf��S[U5IAHxV%L#n
U�J§T[JQI G^T�LvV GIW�IAHÂP � O2JÀHMLÖU�HxV5U��FJ�T|JMI G^T�O2V�U5HKJQNRL!S[HgI#TZWJNxV�NdK ¬ ¸:Qv¸ W�V�T|S[V L2JMH©LMWBGeNxS[V HÀU.S[HQUiJÀW5O!GIU�S[JMH
GIHJNdKoUiJMW-L�WQ��I+S[V HÀU5TYX§m L5O2JkJIU�HdnoRRW�JPSMT|V*O!L#K]S[U-J^UiUvV H�GMLvL�WKWvV L�GºWBGeRxS�N5U�V%W5O2STHKGuUvS|JÀH1J^U>U�HxV2LvV GMW5IAHÈP:Q�� S[L
LMWBGeNKS|V%HMUf\@UpWvV�V	K�GMHgN1STL�L�JPO.V��0HKGuUlO2JMWvV�mhI�GeWKU�S[J	WKL�nYKdSgWKU�� GeI#I�JMW�NxSTHMLºUvJtI�J	O`RgWxUBGuU�S[JMHRG^T�V��gRRV%W�S[V HJI+VA� STL
G^TTLvJ`O2JÀW�V�W�JPSgWKLvU#KxU�HKGIH ¬ ¸:Qv¸�P� JMU�V!U5HRGuU�S�JIU5HíJeUFU5HKV�T|JMI�GeT>L�V%GIW�IAH*GeTYLMJMWvS|U�HgO!L ¬ ¸:Q�¸ GIHgNÖQ�� GMW�V�NxSTL�I#WKLBL�V*NdKdUiJÀW�V��KGeO`RMT[VeK�SPX
QFWvV LBL�K	pÉV�Wg�IJeTTL5�PXeKP¹�V�UvU�V%WfT[S[HgL2GMHgN ¬ T[GMHKHxV%WfX|_f�*²e² E b£K	��S|U�H�UjWKWvU5HKV W¤W�V#UiV WvV HgI�V L)U5HxV%W�V S[HÂP ¬ JMWFU5HxVsRKWvV LvV HÀU
S�O;RgT|V*O.V%HÀUvGuUvS|JÀHdK ¬ ¸:Qv¸ GIHgN¸Q����OV WvVvS�JIU�H�O2JQNKS¥¡RV*N�GMHgN�GeNRGeRxUvV�NdKyU�J<GILBL5WRW�V�U�HxV�STW7RRW�JPRRV%WÈSTHMUvV#LÀWvGIU�S[JMH
��S[U5H9U5HxViL	T|JPSKG^TÂJPRxU�S�O2SY[%GuUvS|JÀHmLvV GMW5IAH�RgHKGILvVIP

p�HxVlT|STLvU�V�NmL�J	TY]MV WFJ	RxUvS|JÀHKL�I�GIH�SRV�GeI�U�SZ]gGuU�V*N·V S|U�HxV WOSTHmGMH�S[HÀUvV WBGeI+UvSY]MV0UpGML5HxS[JMH�_@WKLvV W�I�JMHÀUvWvJeT�O2JQNKV)b£K
JMWlI�GMH�S�VuTTGeWRHgIAHxV�N�SPX1U5HxV;º2Ëi«8L5XxL�UvV�OÐ_zGeWxUvJ	O!GuUvSZI;O2JQNKV)b�P G H�U5HKVu¡�WvLvUxI GILvVeKÂU5HKV;WKLvV WlI�GMH*LvV#T[V�I�U
G·LvJeTZ]IV%W#KRGMHgN5U5HKV H1L�RRV*I+SYU!X9U�HxVCI�J	O`RgWxUBGuU�S[JMHRG^T�V#Á�JÀW�U-U�JkS�V�L�RRV%HMUlSPXmU�HxVCIAHxJÀL�V%H5J	RxUvS|JÀHd�gUiJ	TYT[J���S[HgL·G
LvV�VQWxV HJI+V<J^UÉJPRxU�S[JMHRG^T]L�J	TY]MV WOL�V%LvLvS|JÀHKL�KÀU�HxV¸W5WRHkI�GMHkS�V�U�V W�O2S[HRGuU�V*NÂP G H9GeWxUvJ	O!GuUvSZI G^TZTYX�I+JÀHÀUvWvJeTZT|V*N·W5WRHKL#K
Guº�S�RKL5IAHKS|U5[�STGIH�L	T|JPSKG^T�J	RKU�S�O.SZ[ GIU�S[JMHtRgHKGML�V<S[L�UiJ	TYT[J��FV*N�SPXºG.Q��»T[JQI G^TÂWvV�¡�HxV*O2V HÀU�P � NJNxS|UvS|JÀHKG^TÂJPRxU�S[JMHRL
U�J�LvJeTZ]IV`_@¿RPY��bFGIWvVsWRHgNxV W�NKV#]IV�T|JPRgO2V HÀU�P
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p�HxVlUiJeTZT[J���S[HML2GeSgSRW�V�]ÀSTGuUvS|JÀHKL���SYTZT�SRViWKLvV�N�_pU�HxV#XmW�V#rRV�I�U¤GuLIV%HxV WvS�I ¬ «x¸�p�¸ � � NxV#]MV#T[J	RgO2V%HMUOV HP]kSTW�JÀHQ\
O2V HÀU�JMH��OJMW��ÀLvUvGIU�S[JMHKLAb£Ì

� � ª�� \)HKGeO2V�J^U�U5HxV�G	RgRMT[SZI GuUvS|JÀHdKMLISZ]IV%H�SPXkWKLvV W� � ª�� \hNl¸�P ¬ \)L�JPWKW5I�VlI�JMNxV¸J^U�U5HxV�O!GuSTH|NKWvSY]MV W�KP�:WvS[U�U�V%Hw¨gG	NKGeRKU�V�NtSPXkWKLvV W� � ª�� \f« ¬ P ¬ \>J	SQc¾V*I+U�SZ]IVlUjWKHJI+U�S[JMH�¡JT[VeKJ�:W�S[U�UvV Hw¨uGeNKG	RxU�V*N�SPXkWKLvV W� � ª��-P G�� \>S[HgRJWxU0RKGIWBGeO2V U�V W�¡JT[VeKJ�:W�S[U�UvV Hw¨uGeNKG	RxU�V*N�SPX�WRL�V%W
�s¯��v¸l¯P¸q¢�P ¬ \)GeNgNxS[U�S[JMHRG^TÈLvJ	WKW�I+VsI+JMNxV�RKWvJ�]kSZNKV�NkSPXtWKL�V%W
º2Ëi«i¯���¸s¯�Ph« \>J	SQc¾V*I+U�¡JT[V¸J^U2º2Ëi«ÇRRW�J	LMWBGeO8LfXxLvU�V*O WvJ	WxUvS[HxV%L� � ª��-P�«x�xp \vNxV�UBGuSZT|V*NmJPWxU5RJWxU�¡JT[VlLMV HxV%WvGIU�V*N�SPX�º�Ëi«� � ª��-P�¯P�xª \)L5WgO`O!GIW5X·JPWxU5RgWKU�¡JT|ViLMV HxV%WvGIU�V*NkSPX�º2Ëi«.P
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¢FJ	O`O2V HÀUvV�NÞU�V*O`RMT[GIU�V%L�J^U�U�HxV�¡JT[V L � � ª!� \hNx¸�P ¬ K � � ª��v\�« ¬ P ¬ KÉGIHJN � � ª���P G�� GIWvV�RKWvJ�]ÀS�NxV*NdK�UvJ
GILBLvS[LvU�WKL�V%WvL�_aRMT[V GILvV�L�V V � RgR�V HJNxSZI�V L G GIHJN G5G b�Pep�HKS[L��¤G)XeKIU5HxV:LvV�U�WgR2J^U]U5HxV:G	RgRMT[SZI GuU�S[JMHM\'NxV*RRV%HgNxV%HMU�¡JT[V L
STLqVQWxS[U�V�LvUvWBGuSZL	HÀU�UiJÀWf�¤GIW�NdKKGMHgN~NxJkV L�HxJIU-WvV�VQWxSTWvV�L5R�V�I�S[GeTÉL��MSZTZT[L�JÀW:STHÀU�S�O2GIU�VC�kHxJ���T[V�NgLIVeK�W�V�T[GIU�V�N5UvJ·U5HKV
º2Ëi« LfXxLvU�V*OmP «qUdI+J	WRWvLvVeKgU�HxV0RKGIWBGeO2V U�V WvSZ[ GuUvS|JÀH�JeUoº�Ëi«�STH � � ª���P G�� RRW�Je¡RUvL�UpWvJ	OäGMH`WKHgNxV%WvLvUvGMHgNxSTHML
J^UxU�HxVvSKGML�S�I�RKWvS[HgI�SZRgT|V%LÈJ^UxU�HxV>J	RKU�S�O.SZ[�V%W#K�SgWKU�LvG	O`RMT|V�RKGIWBGeO2V�UvV W�]gG^T�WxV%L�GIHJNlI�J	O`O2V HÀUvGMWfX�JMHiRKGMWvG	O2V�U�V%W
IAHxJMSZI�V L�GIWvV�G^TTL�J�RKWvJ�]kSZNxV*N·STH9U5HxV¸UvV�O`RMTTGuU�V¸STHgRgWKU�¡JT|VMP

NAME−DR.F

LGOSBRS.ONAME.IN NAME−OF.F USERSRC.F

NAME.OUT NAME.SUM

¬ SZL	WKWvVi¿KPZ�eÌ"��GILvSZI�LvUvW�WgI+U�WKWvV<JeU�º�Ëi«ÔG	RgRMT[SZI GuU�S[JMHtRKWvJeLÀWvG	O L5XxL�UvV�O!L

¬ SYLPWKWvVk¿KPZ�mL�HxJ��:L.U5HxV|RKWvS[HgI�SZRRG^T¤L�UBW5WgI�U5WKWvVºJeU0º2Ëi« G	RgRMT[SZI GuUvS|JÀH­RKWvJeLMWBGeO!L P � SKW�S[V�UlNxV L�I�WvSZRKU�S[JMH
J^U¸U�HxV�RKWvJeLÀWvG	O L�UBW5WJI+U5WRW�V	KOJPWxUfT[STHxV�N»SPX ¬ SZL	WRW�V%¿RPY�	K�UiJ	TYT[J��:L P¶p�HxV�O2GIS[H»NRW�SZ]IV%W;¡JT|V � � ª!� \hNx¸�P ¬
LvV W5]IV L�UiJMW.U5HxV§_pJPRxU�S[JMHRG^T!biRKWvS[HÀUvJ	WxU.J^U�G	RgRMT[SZI GuU�S[JMH S[HQUiJÀW5O!GIU�S[JMHd�>S[U2J	R�V HKL2U5HKV�_�G	RgRMT[SZI GuUvS|JÀHQ\hL�R�V�I+SY¡wI)b
STHgRgWxU�RKGIWBGeO2V�UvV W�¡JT[V � � ª���P G�� GMHgN!J	WKU5RgWxU ¡JT|V%L � � ª���Ph«x�lp GMHgN � � ª��-P�¯P�qª©KÀGMHgN2U5HxV%H�I�GeTYTTL�U5HKV
º2Ëi«äLfXxLvU�V*OmPv«<H9W�V U5WKWBHdKxU�HxV¸W�V%L5WMT[UvL�LvU�JÀW�V*N·STH � � ª!�-P�«x�xp3GMHgN � � ª!�-P�¯P�qª I�GMHkS�V�GeNgNKS|UvS|JÀHKG^TZTYX
WvV�R�JMWvU�V�N�S[H.G0UiJÀW5O L5R�V�I�S¥¡RV*NCSPX¸U5HKV�WRL�V%W#KuGMHgN�JMU5HxV%W�UBGIL��kL�� GIHKGeTYXxLvS[LÉJ^U�U5HxV�WvV L�WMT|UBL#KuWvV�R�V GIU�V*NCRKWvJeLÀWvG	O
W�WKHKL�KxV�U5IIP �=I�GMH5G^TTL�J`SRV¸STHxS[U�STGuUvV�NÂP
º2Ëi«i¯���¸s¯�Ph« STL�U�HxV�I�JMWvV�J^U:U5HKVºJ	RKU�S�O.SZ[�V%W#Ì2S[U�STHMUvV#LÀWvGIU�V L.G^TZTFL�WgSKWvJ	WxUvS[HKV L�GMHgN§UjWKHgI�U�S[JMHKLu�0HxS�IAH

GIWvV�HxV*I+V%LvLBGIW5X·U�JmJ	R�V WBGuUvV¸U5HxV2L�J	TY]MV W�]gGIWvSTGIHÀUvL P G UvL�J	R�V WBGuU�S[JMHRL:GIWvV�LIJ�]MV WBHxV�NtSPXmU�HxV�STHgRgWKUlRKGMWvG	O2V�U�V%W
¡JT[V � � ª��-P G�� P G H�U5HKS[Lk¡JT[V�U5HxV�T|J��OV W·GMHgN»WgRgR�V W�SRJPWKHgNKL�_j]MV�I+UvJMWBL�ù$GIHgN=ú#b!J^U¸U5HxV*J	RxUvSZO2SZ[ GuUvS|JÀH
RKWvJ	SMT[V�O _@¿RPY��b<GIWvV`NKV�¡�HxV*NdK7UiJeTZT|J��OV�N§SPX*U5HKVkRKGIWBGeO2V U�V WvSZ[ GuUvS|JÀH�JeU¤U�HxV�º2Ëi« RKWvJeLÀWvG	O4LfXxLvU�V�O9Ptp�HxS[L
LvUvW�WgI+U�WKW�VxUpGeI�SYT[S[UvGuUvV L�WvV W�WKHKHxSTHML.U5HxV¸LBGeO2V�V��xV�I�WxUvG	SMT|VsRKWvJeLÀWvG	O WRHgNxV W�NxSYÁ]V WvV HÀU�UiV GILvS�SMT|V�WBGIHMLMV<GMHgNw¨yJÀW
º2Ëi«äLfXxLvU�V*O RKGMWvG	O.V U�V%WOL�R�V�I+SY¡wI GuU�S[JMHRL�P

NsWKW�STHML·U�HxV�JPRxU�S�O2SY[%GuUvS|JÀH1W5WKH�Kwº�Ëi«i¯#��¸l¯�P�«äS[U�V%WvGIU�SZ]IV�TYX|I�GeTYTTL:U�HxVk_aI+J	O`RxSZT[V�Nwb�J	SQc¾V*I+U�SZ]IV�UjWKHgI+UvS|JÀH
LvV#L	O2V%HMU � � ª�� \f« ¬ P ¬ �0HxS�IAHP�¦UiJMW�V%GeIAH­RRGIWBGeO2V�UvV Wi]MV�I+UvJMWuzÀIAHxJÀL�V%H�SPX§º�Ëi«0� WvV�U�WKWBHKL�U�HxVtI�JMWBW�V#\
L�RRJÀHgNxSTHMLkUjWRHgI+UvS|JÀH�]gG^T�WxVMP ¬ WvV�VQWxV%HÀUfTZXe�¦UiJMW�V��KG	O;RgT|V	KÂS[HíL�J	TY]kSTHML5HxJMHMT[STHxV GMW�L5XxL�UvV�O!L<J^UFV*VQWKGuUvS|JÀHKLxSPX
LeT[J	SRG^TKJPRxU�S�O2SY[%GuU�S[JMHQ� � � ª��v\�« ¬ P ¬ STL)LvSZO`RMTZX2GiRRW�J	LMWBGeO`O2V�Nkm UBWvGMHKLfTTGuUvS|JÀHdnuJeUÂGMH2V��gRMT[SZI�S|U5TYX;LISZ]IV%H2HQWQ\
O2V WvSZI G^TJRRW�JPSMT|V*O9P G H�JMU5HxV%W I�GML�V%L�� HxJMUvGeSgTYX	KuS[H~m SMTTGeIA�uSRJ)�dnÀLfXxLvU�V�O J	RxUvSZO2SZ[ GIU�S[JMHP� U5HxV�J	SQc¾V*I+UvSY]MV�UjWKHgIA\
U�S[JMH%]yGeTZWKV�STLxI G^T�I#WMTTGuUvV�N~]kSTG·W5WRHKHxSTHMLmGMH�GuUvUvGeIAHKV�N%RKWvJeLÀWvG	O L5XxL�UvV�OtKoNKV HxJMU�V�N�HxV WvVuSPX|�s¯#��¸l¯P¸q¢�P ¬ P¬ JÀW2S[HKLvUvGMHgI+V	Kv�i¯#�v¸l¯Q¸0¢�P ¬ O!G)X­S�V1U5HxV~NxV%L5I W�S�RxU�SZ]IV|O2JMNxV#T�JeU<G§I+J	O`RMT[V�� STHgNgWRL�UBW�STG^TaK)V%HMLISTHxV�V%W�STHMLwK
V�I�JeT[JeLMSZI G^TaKÉV U5IuPÖLfXxLvU�V�O®�0HxS�IAH	STL�UvJ�S�VtRKGMWvG	O2V�U�V%W�SZ[�V*N�_@I�GeT|S�SKWBGuUvV�Nwb�G	RgRMTZXkS[HML�LeT[J	SKGeT>J	RKU�S�O.SZ[ GIU�S[JMHÂP� JMU�V·U�HKGuU���UiJÀW�GeTYTFU�XQRKSZI G^T)LvJ^UiU��¤GIWvV�NxV#]MV#T[J	RgO2V HÀUCRJWKW5R�JMLvV L�� � � ª!� \hNx¸�P ¬ GIHgN � � ª��v\�« ¬ P ¬ I�GMH
S�VuLMSY]MV H1STH�U�HxV.LBGeO2Vk_ � ¯g¢ G5G UvV��xU£b�¡JT[VeÌ:U�HxS[L�G	RgRMT[S|V%L�GeT[LvJºUvJk�s¯��v¸l¯P¸q¢�P ¬ �0HxV H�RKWvV LvV HÀU�P�«lSKLvV W5]IV
G^TTLvJ.U�HKGuU¤U5HKVi�s¯#��¸l¯P¸q¢¦RKWvJeLÀWvG	O�_zLfXxLvU�V*O�b�I GIH�SRV�GeT[LvJ2GIU�UBGeIAHxV*NdKxGIL¤GIHmJ	SQc¾V*I+U�¡JT[V`_fn SMT[G	IA��S�J)��n�b£KxSYU
RKWvJ	R�V W�I�J	O`OCWKHKSZI GuU�S[JMH���S[U5H � � ª�� \f« ¬ P ¬ STL�V%HKL5WRW�V*NÂP

p��OJ:J	WxU�RgWxU7¡JT[V L�GIWvVvLIV%HxV WBGuUvV�NiSPXsº2Ëi«uKySTH�GqI�J	O`RMT[V�U�VOJ	RKU�S�O.SZ[ GIU�S[JMH�W�WKHÂP � � ª��-P�«x�xp	STL�GqO2JMWvV
NxV UvGuSZT[V�N�WvV L�WMT[Ud¡JT[VeÌÈU�HxVvT[V#]MV#TIJeUJNxV�UBGuSZTMSTL�I�JMHÀUvWvJeTZT[V�NiSPX<GqRKGIWBGeO2V�UvV W�IAHKJIS�I+V>STH¸U5HKV)STHgRgWxU7¡JT[V � � ª��-P G�� P
p�XQRKSZI G^TZTYX	K � � ª��-P�«x�xp¦I�GMH`SRV0O2JMLvU WKLvV�UjWMToNgWKWvS[HgL¸U5HxVqNKV#]IV�T|JPRgO2V HÀU�J^UÂGIH!GeRJRMT|S�I�GIU�S[JMHdKMS[H;�0HxS�IAH!U5HKV
RKWvJ	SMT[V�O L�UBGuU�V*O2V HÀU�S[L0]IV WvSY¡RV�N9GIHgNmU5HKV¸J	RxUvSZO2SZ[ GuUvS|JÀH|RKW�JMI�V LBLFSTL�UBWvG	I+V�NÈP � HxJMU5HxV%W�GeRgRMT[S�I�GuUvS|JÀH�I GIH|S�V
WvV#TTGuU�V*N·UvJ;]MV W5X�NxSY��I�WMT[UOJÀW�RRJkJMW5TZXkNxV�¡�HxV�NtRKWvJ	SMT[V�O!L�KÀSTH��0HxSZIAHmS[U�S[LOSTHQUiJMW�O!GuU�SZ]IV<U�J!STHKL�RRV*I+U:Gu]yGMW�S[V�U�X
J^U�UiV GML�S�SMT[V¸L�J	TZWxUvS|JÀHKL�LIV%HxV WBGuUvV�N�S	Xkº2Ëi«.P

p�HxVk¡JT|V � � ª��-P�¯P�qª I+JÀHMUBGuSTHKL�U�HxV5L5WgO`O!GIW5XÞW�V%L5WMT[UvL.J^U:U�HxVºJPRxU�S�O2SY[%GuUvS|JÀH W5WRHÂP G U.S[L;WKLvV�UjWMT¤STH
m W�JPWxU�STHxVen	º2Ëi«�W�WKHKL�KÀLvS[HJI+V:S[U�RKWvJ�]kSZNKV L I�JMHgI�S[LvV�S[HMUiJMW�O2GIU�S[JMHdKP��S[U5HxJPWxU>U5HKV�HxV V�N�JeUdSRW�J��:LvS[HgL�G�RRJÀLvLvS�SMTYX
VQWxS[U�ViTTGIW5LIV�GeO2J	WKHÀU¤J^U�GeNJNxS|UvS|JÀHKG^T�NKV�UvGISYTTL¤STH � � ª���Ph«x�lp�P



ÂÈY©��d�o�txYh\!Ã�Y q Z � f cgÄuq fvÅ)��\iY � YYÃ q \iY c Z ³

$ % =�7F7>��
�� Ékí5&É���<� &C�('9=�� 7)�<� �<
·��& �2
�; 6 7>��0�� �<� Ém� ,:� ��� ���*)
����������
�&

�0ï�ð +  ��,�	-Þ ��Jô  �ø.� ñ ò õB�/-Þ ��gô
G HíQ)STHÀU EV%W`_f��²	²	´Pb£K�NxV UvGISYTTL¸J^U¤S�O;RgT|V*O.V%HÀU�STHML~º2Ëi« S[HÞG5Q�¢ÔV%H	]kSTW�JÀHgO2V HÀUiHKG)]IV�S�V�V%H§NKS[L�I#WKLBLvV�NÂPkp�HKV
RKWvV LvV HÀU2SZO`RMT[V�O2V HÀUBGuU�S[JMH S[L2UBGIW5LIV�UvV�N­UiJMW.U5HxV|�OJMW��ÀLvUvGIU�S[JMHKL.G)]gGuSZT[G	SMT|V9GuU�¢�· G Ì�U5HxV%W�V#UiJMWvVmG§NxV�UBGuSZT|V*N
NxSTL5I�WKLBL�S[JMH2J^UÈU�HxVqHKGMW5Ng�OGMW�V:WvV�VQWxSTW�V*O2V HÀUvL�STL)HKJIU)HxV*I+V%LvLBGIW5XIP ¬ JMWFL�S�O2SYTTGIW)W�V%GILvJMHKL�KuS[U)STL>JMHgTYX`O2V HÀU�S[JMHxV*N
HxV%W�V�U�HKGuU�K]S[H~LMV HxV%WvGeT@K]G�RKWvJ^UiV%LvLvS[JMHKGeT ¬ «x¸�p�¸ � � NxV�]IV�T|JPRgO2V HÀU:V HP]kSTW�JÀHgO2V HÀU:STL�G�RRW�V%W�V*VPWKS[LvS|UvVIPqp�HKV¬ «x¸�p�¸ � � ³e³.L5XkLvU�V*OtKKG)]yGISYTTGeSgT|V�GuUx¢�· G KJRRW�J�]kS�NxV L¤GIH9GeNKV�VQWKGuUvVs�FJÀW5�!V%H	]kSTW�JÀHgO2V HÀU�P

�0ï'ý þ �Jò>�xöfô�ÿ ñ ÷�0dô��;÷fÿé÷¾�k ��g÷�ò�ø-�

¬ JÀWÉWvV GML�JÀHKLÂJeUw�uV V�RxSTHML:U�HxV�RRW�J	LMWBGeO L�UvJMWBG^LIV>WvV�VQWxSTWvV�O2V HÀUvLv_�GMHgN�W�WKHÀU�S�O2V LAb���S[U5HxSTH�WvV GML�JÀHKGeSMT[VvS�J	WKHJNKL#K
U5HKVsUiJeTZT|J���STHML`T|S�O2S|UBGuUvS|JÀHKL��FV%W�V�STHÀUvWvJQNJWgI+V*NdÌ
 p�HxVuRKWvV LvV HÀUu_pV��gRMT[S�I+S[UfTZX|NKV�I�TTGIWvV�Nob�GIWBWBG)XmLvUvW�WgI+U�WKW�V.S[H%º2Ëi« L�WgRgR�JMWvUvL�U5HxVuUiJMW�OCWMTTGuUvS|JÀH1GIHgN*L�Je\

TZWxUvS|JÀHºJeU2RRW�JPSMT|V*O!L�WgR9U�J�´^¾;]gGIWvS[G	SMT[V L P
 ª*G��xS�OCWgOç��¾gK ¾e¾	¾t_@I#WRWvWvV HÀUfTZXmG	I+UvSY]MV)b�RKGMW�UvS|UvS|JÀH5L5WgSKS[HÀU�V%Wf]gGeT[L0I GIH~S�V�LvSZOuWMT|UBGIHxV J	WKL5TZX�RKWvV LvV HÀU:STH
U5HxViºÉSZRKL�IAHxS[Uf[sLeT[J	SRG^T]J	RxUvSZO2SZ[ GIU�S[JMH|O2JQNKVIP

� I�I+JÀW5NxSTHML2U�J!J	WRW¤V��gRRV%W�S[V HJI+VeKxU�HxV LvViSRJPWKHgNKL-GIWvV<HxJMU�U�JkJ�W�V%L�UBW�S�I+UvSY]MVx��S[U5H5WvV L�RRV*I+U¤U�J�O!GMH	X·G	RgRMT[S¥\
I�GIU�S[JMHKL P � JIUvV�GeT[LvJ�U5HRGuU)U�HxV�G	SRJ�]MV�T|S�O2S|UBGuUvS|JÀHKL�I GIH�S�V-V%GILvSYTZX!W�V�T[G^�kV*NdK	SJWxU�O2V*O.JÀWfX!WvV�VQWxSTW�V*O.V%HÀUvL>GMHgN
I+JPO`RgWxUvGIU�S[JMHKGeTÂU�S�O2V L0O!G)X%_@��SYTZT�b�I�JMWBW�V%L5R�JMHJNxS[HgLeTZX�S[HgI W�V%GILvVIP
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p�HxVCI�WKWBW�V%HMU�Q�¢»]MV WBL�S[JMHmJ^U�U�HxVCRKWvJeLÀWvG	O LfXxLvU�V*Oéº2Ëi«ÓI�GMH~SRV.GeI+UvSY]gGIU�V�N1GMHgN|WKLvV�N5STH1GIH9S[HÀUvV WBGeI+UvSY]MV
UpGIL�HxS[JMHdKMWKLvSTHML�GuO2V HQWQ\�SKGML�V*N·N�«i¯�STHÀU�V WfUpGeI�VIP�_ � · STHgNxJ��:L�]IV%WvLvS[JMH�STL�I#WKWBW�V%HÀUfTZX�WKHgNxV%W�NxV#]MV#T[J	RgO2V HÀU�K
GIHJN���SYTZT]G^TTL�JCS�V�G)]gGISYTTGeSMT[V-LvJkJMHÂP�b�p�HKV0UiJeTZT[J���S[HML�S[HQUiJÀW5O!GIU�S[JMH�WvV�UiV WBL>UvJ�U�HxV-N�«i¯;]IV%WvLvS[JMHdK	��S|U�HºGi]kS[V#�
U�J��¤GIW�NKL¤G!L�S�O2SYTTGIW�NKV#]IV�T|JPRgO2V HÀU¤JMHmU5HxVi�OJMW��kL�UBGuUvS|JÀHkRMTTGuUfUiJMW�OmP

p�XQRKS[HML¦m º2Ëi«87k�enx_�7k�ÖLvUvGMHgNKL�UiJMW·U�HxV*G	RgRMT[SZI GuU�S[JMH�¡wT|V%HKGeO2V%LMSY]MV H»SPX U�HxV�WKLvV WAb!GIU#K:LBG)XeK�U5HKV
¢xÌ:9)º2Ëi«ÆRKWvJ	O`RxU#KKG`O2V HQW5L�HxV#TZTÈSTL�GeI+UvSY]gGIU�V�N�Kg�0HxS�IAHmL�HxJ��:L¤U5HKVsUiJeTZT|J���STHML!L5I W�V V HdÌ

�<; þ­ñ>=?+ ;A@CBD;M�FE �F���HG	�F�I� þ @!;#�J;KB���@?;K�CE
þ!L �F� L �M� ñ�N ñ @!OP�Q�ôÈ�R�Q÷fòvø î�ï�ð
IRCSUT�VXWZY�[!\�](^_Va`cb#d�e�fKgZh,ij\k\_\kfKg,galm�non"p ^kqATK`c^_W,VMrsb�VUtsuwv n `c^kWZVoYyx v n `c^_W,V{z}|}~���W p Y

� Va`cdyWj�Xtoq/`�^kWZVsu���b�VXb#d�T p�� Vo��W�d�~�TK`c^_W,V�x �[�b#~�WZVXYc`�d�TK`�^kWZVH]�d�W,�,d�T�~ � Vo��W�d�~�TK`c^_W,V [� �X^k`6v n `�^k~�^k��T�`c^kWZV � V n tj`���^ p bau�Y�x ��� f� W,~ n ^ p b�v n `c^k~�^k�ATK`c^_W,V�]�dyWZ�,dyT�~���^ p b�Y ��� f� toV�v n `c^_~�^_��TK`�^kWZVC]�d�W,�,d�T�~�z}|}Y�`�b�~ �J� f� ^_b#��v n `c^k~�^k�ATK`c^_W,V�v6tX` n tj`���^ p bau�Y�x ��� f��d�T n"  ^_q�T p	m VXT p |}Yc^_Y¡W,� � b�Yct p `�Y � � f¢ to^�`£u � b#`ctXdyVF`�WCr¤zU¥w[£v�zox ¢
] p b�T�Y�bPY�b p b�q/`¡T�V{W n `�^kWZV�eoT�VX� n d�b�YcY ��¦£§<��� \u � �	|,WZt{TKd�b�VoW�`6��T�~�^ p ^kTKd¨�¡^k`  M© �PvPe�q   W}WZYcb£ªod�Y�` � e�T�Vo�F`   b�V{[�\«x
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¬ JÀW<S[HKLvUvGMHgI+V	KÈU�XMRxSTHML�m º2Ëi«ép���¯Qp E n��0HxV HíSTH	]MJ	�ÀSTHMLºU�HxS[LiO2V%HPWÖSTHxS|UvS[GIU�V%L�GIH*S[HÀU�V%WvG	I+UvSY]MV2LvV LBL�S[JMH�K
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