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DFE"GHJILKFMONPHJQ�HJRPN�STHUQ�K�NWV GH�Q�K�NWXZY\[THJ]BH^N�STHU]ONPK�NWXZ]ONPX_Y\[TH�`�aBRTXcbdHJMe]fXcN GH�STHUgihFRPNWM GHJKFjZ`
k�lZm!lonqp�rts `!uT[LvJvJ[LMf]fKtj_H k HJRPNWMeH^w-b%XZj_jZHJ`�gihFRPNPM GHJKtj_`yxU[ GH�z%H�vJ` k KFRTKFSLK|{B} k }t~��

DtD G� vJhFjZHUST�_Ktv^NW[LKFMfXZK�NW`!a(RTXcbdH�Mf]fXcN GH��oK�b�KFjZ`
k XcN GHUa(RTXcbdH�Mf]eX�NPKFX_MeHJ`�u�NWH�w��qh���`3xU[ GH�z%H�vJ` k KFRTKtSTK�� p�� � m��
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È HÉv�hFRT]fXZSTH�MoNPVTH�ITMfhtzTj_H�QÊhFË7HJ]ONPX_Q�K�NPX_RLÌÉNPVTHÃN¶Í�h�ITKFMeKFQ�H^NWH�Mf]�hFË�NWVTHÉSTXZ]fv�MfH�NWH
��h�hAS�STX_]ÎNWMeX_zT[?NWXZhFR l È HUÏTMf]ÎNÐ]eVTh�Í=NWVLK�N�NWVTH�]f[LÑ|v�X_H�RPN¸]ONPK�NWXZ]ONPX_v�](Ë©hFM¼NPVTH�ITKFMfKtQÀw
H^NPHJMe]�KFMfHÉNWVTH�KFMfXcNWVLQ|H�NWXZvÐKFRTS|NWVTH�ÌFHJhFQ�H�NWMfXZvÐQ�HJKtRT] lÐÒ VLHÐQ�K�Ó%X_Q�[TQÔjZXZÕtHJjZXZVTh�hAS
HJ]ÎNWXZQ�K�NWhFMe]�ÖÎgi� � �Z]f×�hFË�NPVTH�ILKFMfKFQ�H�NWHJMe]ØKFMeH�htz�NWKFXZRTH�S0zP�Ù]fhFjcb%X_RTÌÚRA[LQ|H�MfXZvJKFjZjc�
KÛ]Î�!]ÎNWH�Q hFËÀH�YA[LK�NWXZhFRT]�XZRPbdhFjcb%X_RLÌ�NPVTHi�oHJMev�VÝÜJH�NWKÞË©[TRTv�NWXZhFRÝKFRTSÅNWVTHi]e[TÑ�vJXZHJRPN
]ONPK�NWXZ]ONPX_v�] l È H�ÏTRTSiKtRiH^Ó%ITMeHJ]f]eX_htRÅË©htM+NPVTH�Kt]O�%Q�I�NWh�NPX_v�bLKtMfXZKFRTvJH�w�v�h�b�KFMeX_KtRTvJH�Q|K�w
NWMeX�Ó�hFË¼NWVLH"gi� � �Z]f`+Í�VTXZv�V9vJKFR9z7H�H^b�KFjZ[TK�NPHJS9R\[TQ�HJMfXZvJKtj_jc� l È H�]eVTh�ÍßNWVLK�NÐNWVLH
ITMehFzTKFzTXZjZX�N¶�àQ�KF]f]BË©[TRTv�NWXZhFRi]fK�NWXZ]fÏTH�]�K�]eX_Q�ITjZHÐMeHJvJ[LMfMfH�RTvJH�HJY\[TK�NPX_hFR�j_XZRTHJKtMBXZR�NWVLH
N¶Í(h�ITKFMeKFQ�H^NWH�Mf]e`ÄKFRLS�ITMehFI%ht]fH�NPVTH�YA[LKFSTMfK�NWXZv�STXZ]ONPKFRTvJH�HJ]ÎNWXZQ|K�NWhFMÐÖOx E � ×+Í�VLX_v�V
vJKtR�z%HBvJhFQ�IT[?NWHJS�Í�XcNWVØKFR�XcNWHJMeK�NWXcbdH�j���MfH�Í�H�X_ÌtVWNPHJS�jZHJKF]ÎNfw�]eY\[TKFMfH�]�KFjZÌFhFMfXcNWVLQ l«Ò VTH
x E � XZ]�H�KF]O��NPh�vJKFjZvJ[TjZK�NPH�KFRLSàKFSLQ|XcNW]UK®]fXZQ�ITj_H|H^Ó%ITMeHJ]e]fXZhFRÛË©hFMÀXcNW]�KF]O�%Q�I�NPh�NWXZv
b�KFMfXZKFRTv�H^w�vJh�b�KFMfXZKFRTv�HÐQ�K�NWMeX�Ó l È HÐvJhFQ�IT[?NWHBNPVTX_](Q|K�NWMfXcÓÚË©hFM�NPVTH�gi� � �Z]ÀKFRTSØNWVLH
x E � Ë©htM%b�KFMfXZhF[T]!b�KFjZ[THJ]+htË\NPVTH¨ITKFMeKFQ�H^NPHJMf]�KFRLS|]eHJH¼NPVTK�N+NWVLH�x E � VTKF]!bTHJMÎ��VTXZÌFV
KF]Î�!Q�I�NPh�NWXZv�HJÑ�vJXZHJRTv�� l �ÃX_RLKFj_jc��`LÍ(HUITMfH�]fH�RWN�K|RA[LQ|H�MfXZvJKFjoH�Ó!KtQ|ILj_H l
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á â�ã äæåèç�éëêëìíä�â�ç�ã

Ò VTHJMeHBVLKF]�z%H�HJR|X_RTv�MfH�KF]fH�SØK�NeNWHJRPNPX_hFR|XZRUNPVTHÉj_KF]ÎNBË©H^Í0�THJKFMe]oNPh�Í�KFMeSUNPVTHÉ��hAhAS
STXZ]ONPMfXZzT[�NWXZhFR�Í�X�NPV�ITMehFzTKFzLX_jZX�N¶��Q|Kt]f]�Ë©[TRTv^NPX_htRÛÖÎITQ�Ëe×
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ÖO]eHJH � [TjZKF]fH�ÕtHJMeKØKFRLS Ò hFRTÕP�%RÚÖ p�ÿFÿtr ×f× l�� Ë ñ HJY\[TKFjZ] p `�Í�HUhFz?NWKFXZRÐNWVTHÀÜ�H^NWK|STXZ]ONPMfXcw
zT[�NPX_htR��¼XZR�NWVLX_]BvJKF]eHJ`7NPVTH�ILKFMfKFQ�H�NWHJM ü�û�� p�l�Ò VLH�STXZ]fv�MfH^NPH¸��hAhAS�STXZ]ONPMfXZzT[�NPX_hFRL`
XZRWNPMfhAST[Tv�HJS9zP�Ý��h�hAS Ö p�ÿ�� }F×e`¨X_]�K�]fI7HJvJXZKFj¨v�KF]fH"htË¼NWVTH"�oHJMev�V9STX_]ÎNWMeX_zT[?NWXZhFRÙÖO]fH�H
�
	hFMeRTX_Ì�KFRLS��Bj�NPQ|KtRÛÖ p�ÿFÿ�� ×e×ÄÍ�VTXZv�V�VTKt]+NPVTHUITQ�Ë
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Í�XcNWV®NPVTH|ITKFMfKtQ|H�NWH�M � ]eH^NØHJY\[TKFjyNWh ú KtRTS � ð ��ü KFRTS"Í�VTH�MfH 
 Ö ñ ø���ø�� ×UXZ]�NWVLH
�oHJMev�V�ÜJH�NWK|Ë©[TRTv�NWXZhFRÛÖÎ]fH�H���MfKtST]fVPNWH��%R�KFRTS��+�!Ü�VTXZÕÅÖ p�ÿFs ú ×f`%I l�p ú � � ×�SLHJÏTRTH�S�zP�
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õ
ï©öd÷ ñ
ï�� Ö ��� ò × � ø ���ð � p ø�� r øPùJùPùJù

� R�NPVTXZ]�ILKFI%H�Mf`LÍ(HÉÍ�XZjZjy[T]fH�NWVTHUË©hFjZjZh�Í�XZRTÌ|ITKFMeKFQ�H^NWMeX_Ü�K�NWXZhFR
î\ïyð � � ï ò"!õï©öd÷ � � ï ò ! ø

ò ð p ø r øPùJùPù�ø # ûÙúFø $�ý�þ�ø Ö p ×
hFz�NPKFXZRTHJS|zP��j_H�NfNPX_RTÌ ñ ð � � KFRTS ü ð $ l È HÉ]eVThF[TjZSØRTh�NWH¼NWVLK�N+NWVTXZ]�ITQ�Ë%XZ]�]fXZQ|XZjZKFM
NWh�NWVLH�ILMfhFzTKtzTX_jZXcN¶�®STHJRT]eX�N¶��Ë©[TRLv^NWXZhFR|hFËANPVTHÉÌFKFQ�Q�K�SLX_]ÎNWMfXZzT[�NPX_htR&%�Ö #Äø'$ ×f`)(+Ö+*o×�,
* �.- ÷ � - !�/ ø H^b�KFjZ[TK�NPHJS�K�NÐI%ht]fXcNWXcbdH¸XZRWNPHJÌFH�Mf]'��VLh�Í(H^bTHJMe`�Ë©htM(K0%�Ö #Äø'$ ×(STXZ]ONPMfXZzT[�NPX_hFRL`
z7h�NWV�ITKFMeKFQ�H^NPHJMf]�Q�[L]ON�z%HÀI7hF]fXcNWXcbdH l
Ò VTH���hAhASÛSTXZ]ONWMeX_zL[�NWXZhFR VTKF]¸z7HJHJR9[T]eHJS X_R9H�vJhFjZhFÌ��àNWh�Q�h�SLHJjÄNPVTH"STXZ]ONWMeX_zL[�w

NWXZhFRÅhFË«v�HJMÎNWKFXZRà]eI%H�vJXZHJ]ÐhtË�KFRLX_Q�KFjZ]f`�zTXZMfST]�hFM¨NWMeHJHJ]�XZR®NWH�MfMeX�NPhFMfXZHJ]�KF]¨Í�H�j_j�KF]�NWVLH
hAvJvJ[LMfHJRLvJHJ]BhFËdÍ�hFMeST]ÉX_R®jZX_RTÌt[TX_]ÎNWXZvJ] l
� [Tj_Kt]fHJÕ�HJMeK(KFRTS Ò hFRTÕP�%R"Ö p�ÿFÿFr ×!Ë©hF[TRTS¨NWVLK�N�X�N�XZ]oKÃbdHJMÎ�21TH^Ó%XZzTjZH�Ë©KFQ�XZj��Ð]fXZRTvJH�XcN

vJKtR�z7H�[T]fH�S�NWh�MfH�ITMfH�]fH�RWN¨ITMfhAvJH�]f]eHJ]7Í�VLX_v�V�VTK�bdH�KBQ�hFRTh�NWhFRTH�XZRTvJMeHJKF]eX_RLÌF`Lv�hFRT]ONPKFRPN
hFMUSTH�vJMfH�KF]fXZRTÌiVLKFÜJKFMeSàMeK�NWH�Ë©[TRLv^NWXZhFRT`�STH�I%H�RTSTXZRTÌihFR"NWVTH|]fXZÌFRÅhFË $ l�� N�vJKFRàKFj_]eh

r



STH�]fvJMeX_z7H®vJhF[TRPNP]UNPVTK�N®KFMeH®h�bTHJMfSLX_]eI%H�Mf]fH�SÝhFM¸[TRTSLHJMfSLX_]eI%H�Mf]fH�S�ÖOMeHJjZK�NWXZhFR z%H�N¶Í�H�HJR
NWVLH�b�KFMfXZKFRTv�H�KFRLS�NWVTH�Q�HJKFRT×e`qÍ�XcNWV�I%h�NPHJRPNWXZKFj�KFITITjZXZvJK�NPX_hFRL]�X_R�KFv^NP[TKFMeX_KFj�]fv�X_H�RTvJH�`
STH�I%H�RTSTXZRTÌØhFRÐNPVTHUMfHJjZK�NPX�bTHÉb�KFjZ[THUhFËdNWVTHUITKFMeKFQ�H^NPHJMf] l
E HJ]eITX�NPH(NWVTXZ]31TH�Ó%X_zTXZjZX�N¶�F`+[T]fH¸hFË!NPVTHÐ��h�hAS�SLX_]ÎNWMfXZzT[�NPX_htR�VTKF]�MeHJQ�KFXZRTHJS MfK�NWVTH�M

jZX_Q�XcNWHJS�XZR�ITMfKFv�NWXZvJKFj�KFITITjZXZvJK�NPX_hFRL]f`qITMfhtzTKFzTjc�"z7HJv�KF[T]fH�htË�NPVTH�STXZÑ�vJ[TjcN¶��XZR|H�]ONPX_Q�K�New
XZRTÌ|NPVTHØITKtMfKFQ�H^NPHJMe]ÐhFËÄNPVTHØQ�hASTHJj�zP�ÅNPMfKFSLX�NPX_hFRLKFj�Q|K�Ó!XZQ�[LQ jZX_Õ�HJjZX_VLh�hAS l uThFQ�H
KFSàVTh�v|HJ]ÎNWXZQ�K�NWXZhFRÛQ�H^NPVThAST]�VTK�bTHØz7HJHJRÚITMfhFI7hF]eHJSÛzP� � [Tj_Kt]fHJÕ�HJMeKiKFRTS Ò hFRTÕP�%R
Ö p�ÿFÿFr × l {(h�Í(H^bTHJMf`ÉNWVTH�KF]O�%Q�I�NWh�NWXZv�ITMfhFI7HJMÎNWXZHJ] ÖÎzTXZKF]f`�b�KFMfXZKFRTv�HJ×ØhtË«NWVThF]eH�HJ]ÎNWXcw
Q�K�NWhtMf]|VTK�bdH®RTh�N�z%H�HJR0XZRPbdH�]ONWXZÌFK�NPHJS l4� R NWVTXZ]|ITKFI7HJMf`�Í�H�STH^bTHJjZhFI�KÅY\[TKFSTMeK�NWXZv
STXZ]ONPKFRTvJH�H�]ONWXZQ�K�NWhtMÀË©hFM�NWVLH(N¶Í�h�ITKFMeKFQ�H^NPHJMf]UhFË3NPVTH¸��hAhASiSTXZ]ONWMeX_zL[�NWXZhFRT`�HJKt]O��NPh
vJhtQ|IL[�NWH�`�Kt]O�%Q�I�NWh�NPX_v�KFjZj��Å[TR\zTXZKF]eHJS�KtRTS�Í�XcNWV®VTXZÌFV®KF]O�%Q�I�NWh�NWXZv�H�Ñ|v�X_H�RTv^� l
Ò VTH�ITKFI7HJMÐXZ]¸hFMeÌFKFRTXZÜJH�SÞKF]¸Ë©hFjZj_h�Í�] l5� RÞ]fH�v^NPX_hFR r `¼Í(H"j_hAhFÕÅK�N�]ehFQ�H"ITMfhFI?w

HJMÎNWXZHJ]�hFË�NPVTH���hAh�SÅSTXZ]ONWMeX_zL[�NWXZhFR���XZRÚITKtMONWXZvJ[Lj_KFM�NWVLH�]e[TÑ�vJXZHJRPN�]ONPK�NWXZ]ONPX_v�]�Ë©hFM�NWVLH
ITKFMeKFQ�H^NPHJMf]�KFMfH|HJY\[TKFjyNWh|NWVTH�KFMfXcNWVTQ�H�NWXZvØKFRTS®NWVTH�ÌFHJhFQ�H�NWMfXZvØQ�H�KFRT] l È H�NWVLHJR
]fVLh�Í NPVTK�N�NWVTH�gi� � �_]BKFMfH�NWVLH�]fhtj_[�NPX_htR�hFËÃK|]O�%]ÎNWHJQíhFËÃH�Y\[TK�NWXZhFRT]BX_RPbThFj�b%XZRTÌ�NWVLH
�oHJMev�VàÜ�H^NWK®Ë©[TRTv�NWXZhFR KFRTS"NWVTH¸]e[TÑ�vJXZHJRPNØ]ONWK�NWXZ]ONWXZvJ]ØÖO]eHJv�NWXZhFRà}t×6�3Í�H|KFjZ]fh�ÏTRTS"NWVLH
b�KFMfXZKFRTv�H^w�vJh�b�KFMfXZKFRTv�H«Q�K�NWMeX�Ó|htË?NWVLH�gi� � �Z] l7� R�]fHJv�NWXZhFR � `WÍ(H«[T]eHoNPVTH«Ë©KFv�NoNWVTK�N�NWVLH
ITMehFzTKFzTXZjZX�N¶�àQ�KF]f]BË©[TRTv�NWXZhFRi]fK�NWXZ]fÏTH�]�K�]eX_Q�ITjZHÐMeHJvJ[LMfMfH�RTvJH�HJY\[TK�NPX_hFR�j_XZRTHJKtMBXZR�NWVLH
N¶Í(h�ITKtMfKFQ�H^NPHJMe]�KtRTS�ILMfhFI7hF]fHÉKFR�XcNWH�MfK�NPX�bTHJjc�®MfH^Í(HJXZÌFVPNWH�S�jZHJKF]ÎNfw�]eY\[TKFMfH�]�Ktj_ÌFhtMfXcNWVTQ
NWh"htz�NWKFXZRØNWVLH¸YA[LKFSTMfK�NWXZvÐSTXZ]ONWKtRTvJH�HJ]ÎNWXZQ�K�NWhFM|ÖÎx E � × lÄÒ VLH|x E � XZ]ÀHJKF]Î��NWh"v�KFjcw
vJ[Lj_K�NPH�KtRTS�KFSLQ|XcNW]�KØ]eX_Q�ITjZH�H�Ó%ITMfH�]f]fXZhFR�Ë©hFMÉXcNW]�KF]O�%Q�I�NPh�NWXZv�b�KFMeX_KFRLvJH^w�vJh�b�KFMfXZKFRTv�H
Q�K�NWMeX�Ó l È H�vJhFQ�IT[?NWH�XcN�Ë©hFM�NWVTH®gi� � �_]�KFRTS�NWVTH®x E � Ë©hFM�b�KFMfXZhF[T]Àb�KFjZ[THJ]|hFË
NWVLH�ITKFMeKFQ�H^NPHJMf]¸ÖO]fH�v^NPX_hFR � ×6�7NPVTH�x E � VTKF]�bdH�MO�ÞVLX_ÌFV�KF]O�%Q�I�NWh�NWXZvÐHJÑ�vJXZHJRLv^�ÞË©htM
NWVLH®[L]f[TKFj�MeKFRTÌFH�hFË�ITKFMeKFQ�H^NPHJM�b�KFj_[LHJ]�hFË�X_RPNWH�MfH�]ON l �ÃXZRTKFjZj��F`�Í(H�ITMfH�]fHJRPNiKÅMeHJKFj
STK�NPKà]eH^NP`«Í�VTX_v�V0vJKFR�z7H®Q|hASTH�j_jZHJSàÍ�XcNWV NWVTH®��h�hAS SLX_]ÎNWMfXZzT[�NPX_htR�KFRTS HJ]ONPX_Q�K�NPH
NWVLH�ITKFMeKFQ�H^NPHJMf]BhFË7NPVTH�Q�hASTHJjoKFRLS|NWVLHJXZM�b�KFMfXZKFRTv�H^w�vJh�b�KFMfXZKFRTv�H�Q�K�NWMeX�Ó"Í�XcNWV�z%h�NPV
Q�H^NPVTh�SL] l

}
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�7htM�KFR�H�Ó!VLKF[T]ONPX�bTHÐMfH�b%X_H�ÍæhFË7NPVTH�ILMfhFI7HJMÎNWXZHJ]�hFË7NPVTH���hAh�S�STXZ]ONPMfXZzT[�NWXZhFRT`dNWVLH
MfH�KFSTH�M�X_](MfHJË©H�MfMeHJS�NWh � [TjZKF]eHJÕtH�MfK�KFRTS Ò hFRTÕP�%R Ö p�ÿtÿFr × l?� R�KFSTSTXcNWXZhFRT`¼X�N�XZ]�H�KF]fXZj��
]fVLh�Í�R�NWVTK�N�X�N�XZ]�K�Q�HJQ�z%H�MBhtËqNPVTHUH^Ó%I%htRTHJRPNWXZKFjoË©KFQ�XZj�� l
�oH^NA@ ÷ øPùPùPù�ø @CBØz%HUX l X l S l MeKFRTSThtQ b�KFMfXZKFzTjZHJ]�Ë©MfhFQ NWVTHUSTXZ]ONPMfXZzT[�NWXZhFR�Í�X�NPV�ITQ�Ë

Ö p ×f`3KFRLS2* ÷ øPùJùPùJø *DB�z%H¨NWVLH�htzT]fH�MObdH�S�b�KFjZ[THJ] l�Ò VLH�jZX_Õ�HJjZX_VLh�hAS�Ë©[LRTv^NPX_hFR®HJY\[TKtj_]
E Ö #¼ø'$ × ðGF 
 Ö � � ø�ú�ø���$ ×'H - B H^Ó%I F #

B
I öd÷ * I �J$ jZR

B
I öd÷ * I H ø

]fh¨NPVTK�N�ÖLK@ øNM@Û×+XZ]+K7O^hFX_RPN�]e[TÑ�vJXZHJRPN�]ÎNWK�NPX_]ÎNWXZvÉË©hFM!NWVTH�ILKFMfKFQ�H�NWHJMe]BÖ #¼øP$ ×e`�Í�VTH�MfHQK@
XZ]�NWVLHÐ]fKFQ�ITjZHÐKFMeX�NPVTQ�H^NPX_vÐQ�H�KFRiKFRTS M@Þ`7NPVTH�]eKFQ�ITj_H�ÌFHJhFQ�H�NWMfXZvÐQ�HJKtR lSR H�vJKF[L]fH
NWVLHÐ��hAhASiSTXZ]ONWMeX_zL[�NWXZhFR X_](K"Q|H�Q�z7HJMÀhFË3NPVTHÐH^Ó%I7hFRTH�RWNPX_KtjÃË©KFQ�X_jc��`�ÖTK@ øNM@Û×(XZ]ÀKFj_]eh
K|vJhFQ�ITjZH^NPH�]ÎNWK�NPX_]ÎNWXZv l�� [Lj_KF]eHJÕ�HJMfK�KFRTS Ò htRTÕP�!RÞÖ p�ÿFÿtr ×¨MfH�Q�KFMfÕ�HJS�NPVTK�NW`!Ë©hFMÉÏ�Ó%HJS
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XcNWHJMeK�NWXcbdH�]fv�VLHJQ�H�XZ]ÉMfHJI7HJK�NWHJS®[TRPNWXZj MW X_]ÉhFz?NWKFXZRTHJS¸Í�XcNWV¸NWVTHUSTH�]fXZMfHJS�KFvJv�[TMfKFv�� l

� R�]eHJv�NWXZhFR n `PÍ(H�ITMfH�]fHJRPN¨KFRUH^Ó%KFQ�ITjZH�hFËAKFITILj_XZvJK�NPX_htR�hFËWNWVLH���hAh�SÀSTXZ]ONPMfXZzT[�NPX_hFR¸�
XZR0ITMeKFv^NPX_v�HJ`ÀhFRTjc� KÅË©H^Í XcNWHJMeK�NWXZhFRT]|KFMeH�RTH�HJSTH�SàNWhÅÌFH�N�NPVTH�x E � MW Í�X�NPV0ÌFhAhAS
KFv�vJ[TMeKFv^� l

s



¹ [º=&» Z 9Êäæç�ä�â�ì ;>¼½¼Þâ�ìÊâ
;�ã ìG» ç:¼ w�é^;
� RÅNWVTXZ]�]fH�v^NPX_hFRL`�Í(Hiv�KFj_v�[TjZK�NWH�NWVTHiK��%Q�I�NWh�NWXZv�HJÑ�v�X_H�RTv^��htË�NWVTH�Y\[TKFSTMeK�NWXZv

STXZ]ONPKFRTvJH"H�]ONPX_Q�K�NPhFM MW `�v�hFQ�ITKFMfH�SiNWh�NPVTH"Q�K�Ó%X_Q�[TQ jZX_Õ�HJjZX_VLh�hAS9HJ]ONPX_Q�K�NPhFM bW Ë©htM
b�KFMfXZhF[T]Ãb�KFjZ[THJ]ÉhFËdNWVLH�ILKFMfKFQ�H�NWHJMe] # KtRTS $ l
Ò VTH�KF]O�%Q�I�NWh�NWXZv�H�Ñ|v�X_H�RTv^�àhFË�HJ]ÎNWXZQ�K�NWhFM MW XZ]�SLHJÏTRTH�S�KF]

H�~+Ö MW × ð « j - ÷l ¶ o � e «
« Ö¤@ � � - ÷ @Þ× - ÷ «

ð « Ö+@ � �A� - ÷ @Þ× «
« j l ¶ o « ø ÖO}F×

Í�VTXZv�VÞX_]�K�RTh�NWXZhFRÛhFË¨H�Ñ�vJXZHJRTv��ÝzTKF]eHJSÛhtR R VTKtITÕ5KFM"Ö p�ÿ � r ×e`oÍ�VLHJMfH «¿¾À« STH�RTh�NWH�]
NWVLH�SLH^NWH�MfQ�XZRTKFRPNÐhtËÄQ�K�NPMfXcÓ ¾ lk KFjZvJ[TjZK�NWXZhFRT]¸Í(HJMfHÅI7HJMfË©htMfQ�HJSÞÍ�X�NPV9NPVTH ]O�%Q�z7hFjZX_vÅITMehFÌFMfKtQ|Q�XZRTÌ9j_KtRTÌF[TKFÌtH
gh� Ò { � gi� Ò��¶k � lL� N(]fVTht[Tj_SØz%HBRTh�NWH�S�NPVTK�N(KF] e NWH�RTST]�NPh�XZRTÏTRTXcN¶��`Á|ØKFjZ]fhÉNWHJRLST]
NWh|XZRTÏTRTXcN¶��Í�X�NPV�ITMehFzTKFzTXZjZX�N¶� p `oKFRTS¸Í(H�RTH�HJS|NPh�NPKFÕtH�NWVTH�XZRWbTHJMe]fHÐhFËÄK�Q�K�NPMfXcÓÅhFË
STXZQ�HJRT]eX_hFRi|C�}| l � bdH�R|NWVLhF[TÌFV � XZ]�K�NWMfXZSTXZKFÌFhFRLKFj3Q�K�NWMeX�Ó�KFRTS®VTKF]�K|j_h�N�htË ú �Z]f`
XcNW]ÀXZRWbTHJMe]fH � - ÷ vJKFR�hFRLj��Ûz%HÐv�KFjZvJ[TjZK�NWH�SàR\[TQ�H�MfXZvJKFjZj��F`3Í�X�NPVÅÌtX�bTHJR�b�KFj_[LHJ]ÀhFË
| ø�#
KFRTS $ lÂ� RàILMfKFv�NWXZvJHJ`yÍ(HUÍ(HJMeH�KFzLj_H�NWh�I7HJMeË©hFMfQ NPVThF]eH|Q�K�NPMfXcÓ X_RPbTHJMf]eX_htRT]�Í�XcNWVÅK
Q�K�Ó%X_Q�[TQ bLKtj_[TH�hFËÁ| ð r úFú l   H�MO��jZX�NeNWjZHBSTXÃ~7HJMfH�RTvJH(X_]�hFzT]eHJMObTHJS"XZR�Ö+@ � �A� - ÷ @Þ× - ÷
vJKtj_v�[Tj_K�NWHJSUÍ�X�NPV&| ð p úFú hFMÄ| ð r úFú l �7htMÃH^Ó%KFQ�ITjZHJ`\Í�X�NPV # ð �Uú�ù p ú � øP$ ð � r ù¬ú
KFRTS�| ð p úFú `ÉÍ�H hFz�NPKFXZRTHJS   KFMWÖÅb# × ð p ù p � p�nt� � e KFRLS   KFMPÖ b$ × ð p } ù }F} � � e `
Í�VTXZj_HUNWVTH�v�hFMfMeHJ]fI7hFRTSLX_RTÌ|bLKtj_[TH�]ÉÍ�XcNWVÆ| ð r úFú ÌFK�bdH   KFMWÖÅb# × ð p ù p � p�� � � e KtRTS
  KFMPÖ b$ × ð p } ù }F} rFn � e l
Ò KtzTj_H p v�hFRPNWKFXZRT]ÉNWVTH|KF]O�%Q�I�NPh�NWXZv�b�KFMeX_KFRLvJH^w�vJh�b�KFMfXZKFRTv�HØQ�K�NPMfXcÓ hFË�NPVTH�x E �

Ö M#Äø M$ × l u h�NWH�NWVTK�N�NWVTH�b�KFjZ[TH�]¸hFË # XZR�NWVTH�NPKFzTjZH"vJhFMeMfH�]fI7hFRTS�NWhØb�KFjZ[TH�]¸hFË ü ð
ú�ù � ú�øJúFù ��� øPùPùPù°øJú�ù ÿ��Fl«Ò KFzLj_H r v�hFRPNWKFXZRT]yNWVTHBKF]O�%Q�I�NWh�NWXZv(HJÑ�v�X_H�RTv^��hFË MW STH�ÏTRTHJSØzW�
ÖO}t× l«Ò VLH�H�Ñ�vJXZHJRTv���htË\NPVTHÉx E � XZ]ybTHJMÎ�®VTX_ÌtV|Ë©htM+KFj_j?NWVTHÃb�KFjZ[THJ]�hFË¼Ö #Äø'$ ×ÃX_R Ò KFzTjZH
p�l �qhFM # ð ��úFùZú �dp KFRTS $QÇÈ� p ù¬ú `%Í(HBÍ(HJMfH¸[LRTKFzTjZH(NWh�v�KFjZvJ[TjZK�NWH(NPVTHÐH�j_H�Q|H�RPNW]
hFË3NWVLH¸X_RTË©htMfQ�K�NWXZhFR�Q�K�NPMfXcÓÞz7HJvJKt[T]fH�NWVLH¸]fHJMeX_H�]UË©hFM ò ÷¶÷ ø ò ÷ q KFRTS

ò
q"q vJhtRWbTHJMeÌFH�NWhAh]fjZh�Í�j�� l

� RÚKFjZjÃSTK�NWK®]fH^NP]ÉÍ(H|j_hAhFÕtH�SÚK�NP`3NWVTH�b�KFjZ[TH�hFË $ Í�KF]�RTH�ÌFK�NWXcbdH�`�Í�VTXZv�VÚXZ]�Í�VW�
ÿ



Ò KFzTjZH p ���B]O�%Q�I�NWh�NWXZvÉb�KFMeX_KFRLvJHUhFË�x E � � e � Ö   KFMPÖ M# ×f` k h�bÃÖ M#¼ø M$ ×e`   KFMPÖ M$ ×f× �

# $ w�} l ú w rFl�� w rFl ú w p�l�� w p�l ú w ú lÃ� úw l_ntÿ } rtrqp�lZ�Fr�� pFp } lZr ú n � � lZs } ÿ rFÿFl � � ú � p��FlÃ� �F� p sFlZ�FrFÿ � � �Fl_s ú nqp�nw�} nt�Fl_ÿ � � w p�ÿFrFlZÿF�Fÿ w p ú rFl �F} w ���FlÃ�FnFnqp w�} ú lZÿqp } ÿ w p � lZÿFs �t� w pFp�l-p � �FÿntrFnFl ú �Fn } ���Fl } ��� p�ÿ } lZnqpFp pFpFp�l } ÿ � nFnFlZn � �c� �Frtl_rFn } r rFÿFl úFú �qpw l��tÿFs p�� � l � �F� � ÿFl ú r�� } ÿFlÃ�F� �F} p�ÿFlZÿF� � � p ú lZr � �t� �FlÃ� ú �dp�� } lôp } �F�F�
w rFnc�Fl_rtr } w p } sFl-p�nqp w�� rFlÃ���FsFs w�} sFlZsqp�� � w rqp�lZ�Fn ú ÿ w p�rFlÃ� ú nt� w�� l_stn��FÿFÿ�tn � lZrF�Fn r����FlZs } r p��FrFl � ú n sFrFl ú } p�n �FÿFl } n ú � } p�l � �tr } rFrFl } n � �

w l��dpFp ptp�rFlZnF�Fr ���Fl-p�rqp�� rFnFlZÿ } �Fs p } lZrFsFrFs nFl � p��tn } lÃ���Fn ú � rFl ú rFrFs��w p�ÿ } l�� � s w ÿFÿFl-p��FÿFÿ w �qp�lZr��FnFs w r � l ú � p�ÿ w p��FlZsFnFrqp w sFlZn � nFntÿ w �Fl�� } �FrF�
} �qp�l } ÿ p�ÿ ú l � n�� p ú �Fl_s n ú l � � } n } nFl � nFnt� rF�tl ú rts � p � l_�F�

w l_� } p s ú lôp�r��Fÿ } sFl-p�� } r p�sFl-p�rFÿFs sFl � ú � �qp �Fl } ú � �ts rFlZr��qp ú p p�l_r � ÿFrFn
w p��dp�lôp�rFn w�� ú lZs � �F� w�} �FlZÿ � ú r w p�sFl � p�nF� w p ú lôp�ÿ w �FlZÿFnFrqp�� w�} l_stn��FrFsrtn��Fl ú �Fn p��FrFlZ�Fs � stl_�Fÿ �F�FlZÿFÿ } � r � lZ�qpFp�ÿ p�stl_rF� �F� p } lZnFÿFnFs

w l } � � �tnFl } ÿFrqp r��FlZÿFÿFrFr pFp�lZÿF�F�Fs �Fl��c�Fs ú � rFlZn � ÿ ú � p�l }F� stn�� ú l � strFÿF� }w p ú rFlôp�� } w � ú l-p ú s � w rF�FlZs �F� w p�rFl � p�� � w nFlZs��F� ú } w �Fl ú rqp�rtn w rFl_nc� � sFÿp�ÿFÿFlÃ�F�Fr p ú nFl ú } r � � lZÿF� } }F} l-p����Fn r ú l } � } p } l_s } �qp p ú l � ÿ�� �w l_rtsFs } sFl_ÿtrF�Fr p � lZr } ÿ } � l_n ú r��qp } l_� ú p�ÿFn p�lÃ�FsFsF�c� ú lZs ú rF�tsFÿ ú l_���c�Fn ú �w�� rtl_s } r } w�} �Fl � p�ÿ � w p�nFl �F� n } w sFl } s � rFr w �FlZ�FnFn } ÿ w rFlZnFrFÿFndp w p�l �t� ÿ��Frp��FÿFl ú sFs � sFl-p�rFrFs �FrFlZr � r rF�Fl-pFpFp p��FlZÿFr } p p ú l_� ú ÿqp sFl�� ú nF�F�w l_rtr } rtnFl ú p��Fr p ú lZÿ�� ú n �FlÃ�Fs ú } p�l_ÿt�Fÿqp�r ú l_s �F} s��Fs ú lZ� } p��dp } ú l_rF�c� ú ÿqpw � ú l_n ú r � w r } lZr��FsFs w p ú lZs����Fn w �Fl_r � � } ÿ w rFl � n��Fn�� w p�lZn } �Fÿ } w p�lôp�� ú nqpp ú ÿFlZnFÿ } �FnFlZ�FsFn � } ú l-p�sFrFs p � l-p��FrFÿ p ú l � p��ts � l � p ú sqp nFl_ntnFsFn }
ú lZs�� p�nFl_� � ÿFs nFlZ� � ��� rFlÃ�qp�ÿ � p�l útúFú ÿF� ú l_�trF�FnFÿqp ú lZr ú } �c� } ú lôpFp��FsFrqpw�}F} l_n }t� � w p��Fl � p�sFÿ w nFl��c� } �Fÿ w�} l ú n }F� r w p�lÃ� � rFr } w ú lZÿ } nFrF�c� w ú l_n � ÿ } rF�� sFl��dp�rFn } ÿFlÃ�qp � � r ú l � n ú ÿ pFp�l � p }F� � lZ� ú � � } �FlÃ���qp } � �Flôp�n�� �F�
w lôp�n } ÿtl_� � �FÿF� } l } �Fÿqp�� p�lôp � p�� � ú l_�qp�ÿ ú nFÿ ú l-p�n } nc� ú l ú � �qp�n��t� ú l ú �Frtÿ �F} �w r ú l_nFr ú r w sFl } s��Fr w�} lZ� � sqp w p�l�� }F} p�� w ú l � nqp�nFsF� w ú lZ���FsF���dp w ú l } �trFsqp�ÿ� } l_� ú } ÿ rFnFl ú r ú � p } l }F} rFn � l_� } ���Fn �Fl � nFÿqp�n } l � sFntnFr } l_ÿ ú nFsFnw l ú �qp �tl } sdp�ÿFr p�l_rts } ��� ú l } n } nFsFr ú lôp ú n��qp } ú l ú } �Fn ú sFs ú l ú p��FrFrqp�� ú l úFú sFstn ú rFsw p ú l��qp ú } w�} l �t}F} nqp w p�l } �FnFs } w ú l�� } �Fr � w ú lZr�� ú p�� w ú l-p��F�qp } � w ú lôp } r } p�ÿ} rFlZ����� p��FlZÿ � � � l }F} s�� } l_ÿtsFrFsFs rFlZn úFú ÿtn rFlZrFs�� }F� rFl_sdp��qp�n

p ú



Ò KFzTjZH r �N�(]O�%Q�I�NPh�NWXZv�H�Ñ�vJXZHJRTv��ÚhtËÄx E �
$ # É w ú lôp�n } w ú l-p ú � w ú l ú �qpÉ w p�lÃ� p�l úFú p�l útú p�l úFúw p�l ú p�l úFú ú l_ÿtÿ Ê
w ú lÃ� p�l úFú ú l_ÿtÿ Ê
ú l ú p�l úFú ú l_ÿtr Ê

Í(H�MeHJI7hFMONPHJSÐNWVLHÀvJKFjZvJ[TjZK�NPX_hFRL]�htRTj���Ë©hFM $ÞûÙú XZR Ò KtzTj_H p�l �7MehFQ b�KFMeX_ht[T]�vJhFQ�IT[?w
NWK�NWXZhFRT]ÃÍ�HUQ�KFSTH�`TÍ�HUhFzT]eHJMÎbdHJS|NWVTHUË©hFjZj_h�Í�XZRTÌ��
p wB�qhFM�K|ÌFX�bTHJR�b�KFjZ[TH�hFË $ `TNPVTHUKF]O�%Q�I�NWh�NWXZv�b�KFMfXZKFRTv�HJ]�hFËÀb# KFRLS M# STHJv�MfH�KF]fH�KF] #
XZRTvJMeHJKF]eHJ] l
r w(�qhFMBKØÌFX�bTHJRØb�KFjZ[TH�htË # `dNWVTH�KF]O�%Q�I�NPh�NWXZv(b�KFMfXZKFRTv�HJ](htË b$ KFRTS M$ KFjZ]fhØSTHJv�MfHJKt]fH
KF] $ XZRTv�MfHJKt]fHJ] l
}�w Ò VTH�vJh�b�KFMfXZKFRTv�HØz7H^N¶Í(HJHJR<b# KFRLS b$ XZ]�Ktj�Í(K��!]�RTHJÌFK�NWXcbdHJ`�KF]�X_]ÉNWVTH|vJh�b�KFMfXZKFRTv�H
z7H^N¶Í(HJHJR M# KFRTS M$ l
�qhFM¼NWVTHÀÜ�H^NPK�STXZ]ONPMfXZzT[�NPX_hFRÚÖ # ð ú ×f` E htMfK���KFRLS®�o[ThtRTÌ�Ö p�ÿFÿc� ×¨vJhtQ|IL[�NWH�S|NWVLH

HJÑ�v�X_H�RTv^�àhFËdNWVTHUx E � l

Ë ;Ì\ [ÍZ 9<_5;
� R�NPVTX_]¸]eHJv�NWXZhFRT`ÃÍ�H"ILMfHJ]eHJRPN®K�STK�NPKi]fH�N¸Í�VTXZv�V v�KFRÞz7H�Q�h�STH�j_jZHJSiÍ�XcNWViNWVLH

��h�hASØSTXZ]ONPMfXZzT[�NPX_hFR l È HBvJKFjZvJ[TjZK�NPH�NWVTH(HJ]ONPX_Q�K�NPHJ]¨htËLNWVTHBITKFMfKtQ|H�NWH�Mf]¨hFz?NWKFXZRTHJSØzW�
Q�K�Ó%X_Q�[TQ jZX_Õ�HJjZX_VThAhASÚKFRTS zP��NWVLH|Y\[TKtSTMfK�NPX_v�STXZ]ONPKFRTv�H�Q�H^NPVThAS l�Ò VTH�ÌFh�hASTRTH�]f]Îw
hFË w�Ï�N�hFËdNWVTHUQ�h�SLHJjyXZ]+NPHJ]ÎNWHJS�Í�X�NPV�NPVTH m H�KFMf]ehFRT�Z]ÏÎ q NWHJ]ÎN lÒ KtzTj_H�}ÉvJhFRPNPKFX_RL]qNPVTH�RA[LQ�z7HJM�hFË�z7hFKFMeST]TÍ�VTXZv�V�vJhtRWNPKFXZRTHJS�K�N�j_H�KF]ON�hFRLH�]eh�Í�zT[TÌ
ÖO]eHJH � [TjZKF]fH�ÕtH�MfKUKFRTS Ò hFRTÕP�%R�Ö p�ÿFÿtr ×f× l�Ò VTH«vJhFQ�ITjZH^NPH�STK�NWK|ÖÎH^Ó%vJH�I�N+NWVLH¨hFzT]eHJMObTHJS
Ë©MfH�Y\[THJRTv�� K�N ú ×f`3Í�VTXZv�VÚv�KFRÚz7H�Ë©hF[TRTSÅX_RÅ~�KFRTKtMfSTKFRÅH^N�KFj l Ö p�ÿ � ÿ ×e`!Í�KF]�[T]eHJS®NPh
HJ]ÎNWXZQ�K�NWH+NWVTHÉITKtMfKFQ�H^NPHJMe] l�Ò VTH�]fH�vJhFRTS�vJhFjZ[TQ�RØMeHJITMeHJ]eHJRPNW]oNWVTH�hFzT]eHJMObTHJS�R\[TQ�z%H�M
hFË�z7hFKFMfSL]�VTK�b%X_RTÌ § ]fh�Í�zT[LÌF]�Ö § Ç p ×�KtRTSØNWVTH�j_KF]ÎNÀN¶Í�h"v�hFjZ[TQ�RT]f`3NWVLHÐH^Ó%I7HJv^NPHJS

pFp



Ò KFzTjZH�}����ÃXcN�hFËqNPVTHU��hAhAS"STX_]ÎNWMeX_zT[?NWXZhFR
§ hFzT]eHJMObTHJShÐ H^Ó%I7HJv�NWHJSiÐ�ÖOgi� � × H�Ó!I7HJv�NWH�ShÐ�ÖOx E � ×p rFs rFnFl ú p rFnFlZs �r p�� p�nFlZn � p��FlZn }
} pFp pFp�lZs } ÿFlZs �� s sFl � n � lZr �� pFp nFlZn } �FlZnqp
n r �Fl-p ú �FlZ� �
� } } lZÿ�� } lZn }s } } l ú ÿ } l úFúÿ } rFlZ� } rFlÃ�qp
p ú } p�lZÿFr rFl-pFp
ptp r p�lÃ�Fr p�l � ÿp�r ú p�lZrqp p�lÃ� }p } p ú lZÿFn p�l } rp�� r ú l �F� p�l-p��
p�� p ú lZnFr ú lZÿFsp�n ú ú lZ�Fÿ ú lZsFnp � r ú lZ� ú ú l � �Ç p�s ú p�lZnF� �FlZn��
NWh�NWKFj ÿF� ÿF� ÿF�

Î q Ñ�Ò­Ó nFl ú � p�rFlZsF�
Î q Ô ¡ m ´�Õ Ö"×

p��Fl ú � p��FlÃ�qp

R\[TQ�z7HJMe`�vJKFjZvJ[Lj_K�NPHJS�Í�XcNWV®NWVTH�gi� � �Z]ÐKFRLS�NWVTH�x E � hFËÄNWVLHØITKFMeKFQ�H^NPHJMf]�hFË¼NWVLH
��h�hAS"STXZ]ONWMeX_zL[�NWXZhFR l
Ò VTH�gi� � �Z]�KFMfH«NPVTHU]fhFjZ[�NWXZhFR®hFËdNWVTHUË©hFjZj_h�Í�XZRTÌ|]O�%]ONPHJQèhFË�HJY\[TK�NPX_hFRL]


 Ö � � øJúFø�� Ö $i� p ×f×
 Ö � � øJú�ø���$ × ð � ù r � n��Fÿ�� �
õï©öd÷ � � ï ò�! j_R ò
 Ö � � ø�ú�ø���$ × ð p ùZú � p�sFnF�F� ù

È XcNWV�NPVTH��ÃXZRTS���hAh�NÐILMfhAvJHJSL[TMfHÐXZRigh� Ò { � gh� Ò��¶k �(`!Í(H�hFz?NWKFXZRTHJSØNPVTH�g�� � �Z]
KFITI7HJKtMfXZRTÌ�XZRBNWVTH«ÏTMf]ÎN�VTKFjZËdhFË Ò KFzTjZH �Fl u�NWKtMONWXZRTÌ�b�KFjZ[TH�]ÃQ�[T]ÎNÉz7H«]fI7HJv�X_ÏLHJS�Ë©hFMdNWVTXZ]
ITMeh�v�HJST[TMeH l �qhFM $ `FÍ�HB]f[TÌFÌtHJ]ON([T]eX_RTÌÉNWVTH+b�KFjZ[THBhtz�NWKFXZRTH�SØzP��Ï�NfNPX_RTÌ�ÏTMf]ÎN�NPVTH�ÜJH^NPK
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