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A?B�CEDGFHDIDGJ &LK FNMGMOCEPQMOR%MGB�CTSIULFNV5CXWODGFNM ' R1Y@Z3R<U�PLR<U
Y[R<W\MGB�CTPLCX]>WOCEC^R1Y@_`RbaXMOR<WIR1Y@c@BLFNdHR>DOR<eLB '

_`CEaEC K�& CXWgfih>h>h

_`CXekj1WGM K CXU(MlR1Y@m�j1MGB�C K j1MGFHaED
nIR ' j1dpolR<dNdHRiq?j '5r SIULFNV5CXWODGFNM ' R1Y@Z3R<U�PLR<U
as fih>h>h rut R<U�DGMvj1U(MGFNU�R>Dlm�j1WGw>j1U(MOR<Ukj1wbFHD
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A?B�CEDOC`PLRbaXMOR<Wvj1d=DGMGJ�P FHCED?q/CXWOCTaER<U�P J�aXMOCEP+JLU�PLCXW MGB�C`DGJLe CXWGVbFHDGFHR<U+R1Y t BLWGFHD m FNMOaOB�CXdNdpj1U�P+_lF��
CXMOCXW��`R<dNd K j1ULU��

A?B�C q/R<WGw%eLWOCEDOCXU(MOCEP FNU�MGBLFHD MGB�CEDGFHD FHD@MGB�C\WOCEDGJLdNM7R1Y3R<WGFN]>FNUkj1dkWOCEDOCij1WOaOB aij1WGWGFHCEP R<JLM &('	K�' DOCXd Y r
FNU aER<dNd j & R<Wvj1MGFHR<U�q FNMGB R<MGB�CXWOD r q BLFNdHDGM	CXULWOR<dNdHCEP FNU MGB�C _`CXekj1WGM K CXU(M�R1Ylm�j1MGB�C K j1MGFHaED�j<D%j
aij1U�P FHP�j1MOC%Y[R<WTMGB�C%PLCX]>WOCEC�R1Y _`RbaXMOR<W�R1Y c@BLFNdHR>DOR<eLB ' � A?BLFHDTq/R<WGw�Bkj<DTU�R<M & CECXU9DGJ &LK FNMGMOCEP
Y[R<WIj1U ' R<MGB�CXWIPLCX]>WOCEC^R<WljEq?j1WOP�FNU j1U ' R<MGB�CXW\JLULFNV5CXWODGFNM ' R<WICEP J�aij1MGFHR<Ukj1d-CEDGMvj & dNFHDGB K CXU(M	�
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� U(J K�& CXW�R1Y�ekj1e CXWOD WOCEDGJLdNMGFNUL] Y WOR K MGBLFHD q/R<WGw BkjEV5C & CECXU & CECXU eLWOCEDOCXU(MOCEP FNU WOC Y[CXWOCECEP
aER<U Y[CXWOCXU�aECEDlj1U�P�GR<JLWGUkj1dHD	�

� t R<U�DGMvj1U(MGFNU�R>DQm�j1WGw>j1U(MOR<Ukj1wbFHD r�� A?B�C t j<DOCQY[R<W+j��bCEaXJLWOC m JLdNMGF�� � eLeLdNFHaij1MGFHR<U�� K j1WGM
t j1WOP��Ie CXWvj1MGFNUL]�� ' DGMOC K��vr�� U������! #"%$&�('*)+ ,�.-(/10324)65879": ,�;$=<>�?/@�;09�.� r V5R<dNJ K C f 
 h+A r
eLe��NfCB+BCDufihFE rHG FNWODGM � U(MOCXWGUkj1MGFHR<Ukj1d � U Y[R<W K j1MGFHR<UI�bCEaXJLWGFNM '(J R<WGw DGB�R<eLK � � JNM rO� DGBLFNw>jEq?j r
P(j1ekj1U r �bCXeLMOC K�& CXWgfih>hFE �

� t R<U�DGMvj1U(MGFNU�R>D+m�j1WGw>j1U(MOR<Ukj1wbFHD rQ� �bCEaXJLWOC Z3R<] G FNdHC�A3Wvj1U�D Y[CXW+m CEaOBkj1ULFHD K D�Y[R<W(� K j1WGM
t j1WOPLD �vrR� U������! #"%$&��'*)+ ,�.-S/10T24)65879": ,�;$S<>�?/@�;09�.� r V5R<dNJ K C fCB $+U r A?BLFNWOP�� K j1WGMgaij1WOP
nICEDOCij1WOaOB j1U�P � P V>j1U�aECEP � eLeLdNFHaij1MGFHR<U t R<U Y[CXWOCXU�aECLK t � nI_ � ��V h+B M r S t Z�Z3R<JLV>j1FNU �
Zpj �,WlCXJLV5C rHX CXdN]>FNJ K�r �bCXeLMOC K�& CXWgfih>h+B �

� t R<U�DGMvj1U(MGFNU�R>D^m�j1WGw>j1U(MOR<Ukj1wbFHD r9� P(jEV>j t j1WOP�ApCEaOBLU�R<dHR<] ' j1U�P��bCEaXJLWGFNM 'Y�vr[Z�\ -C�;]C/@�;$_^.0a`
b )6$;5Sc+ #/d)60e<f���?"%$;/# #g
h9���;iY0a/d�&c \fj �@7O)6$? rOk R<dNJ K C 
 r WlR � $ r eLe�� B $ �lB>hmK fih>h+B M �

� t R<U�DGMvj1U(MGFNU�R>D�m�j1WGw>j1U(MOR<Ukj1wbFHD rn� � U � WOaOBLFNMOCEaXMGJLWOC Y[R<W � J�P FNM Z3R<]>]>FNUL] FNU j�� K j1WGM
t j1WOPmo@U(VbFNWOR<U K CXU(M �vr9� U Z ^62qp jmrYsFs 24)60 b �;$&�;09�.�ut�$�)C�.�&��v6/10%w�- r9� � X W3BFE	� h+BFE $ Ebf � U � h r
o �Gt � nxV h>hyo � t R K%K CXWOaEC j1U�PzWlCXq m CEP F j:{3m�j1Ukj1]>FNUL]*� j Y[CXM '5r �bCEaXJLWGFNM ' j1U�Pgm�j1dNq?j1WOC
t Bkj1dNdHCXUL]5CEDnoR|=CEaXMGFNV5CXd '5r � j1d & R<WG] r _`CXU K j1WGw raG C & WGJkj1W ' fih>h>h �

� t R<U�DGMvj1U(MGFNU�R>DIm�j1WGw>j1U(MOR<Ukj1wbFHD\j1U�P~}IR<U�DGMvj1U(MGFNU�R>DInlj1U(MOR>D rF� �IU+MGB�CTZ=F Y[C t7' aXdHC`R1YpMGB�C
t CXWGMGF��kaij1MGFHR<U � JLMGB�R<WGFNM ' w5C ' ekj1FNWOD FNUxo m k V h+A �vr8� U�<>)C�?/@�? #g b )6$�24)65879": ,�;$m<H/15�"%`
\ c+ #/d)60
^.0H ,�;$;09c+ #/d)609c \�� <R2�<F� r9� � X W f �l�+A+�+�+� �vfCA>h � h r eLe��Nf $ � �vf 
+U r�� MGB�o Slny�lm�o _ � �
t R<U Y[CXWOCXU�aECgh>h r m JLULFHaOB r �`CXW K j1U '5r � eLWGFNd fih>h>h �

� t R<U�DGMvj1U(MGFNU�R>D m�j1WGw>j1U(MOR<Ukj1wbFHD ry�l� U(MOCXW Y j<aXFNUL]�q FNMGB3� K j1WGM t j1WOP � eLeLdNFHaij1MGFHR<U�D�K A?B�C
c t�� � t j1U�P(�Ie CXU t j1WOP G Wvj K CXq/R<WGw M@�vrHZ�\ -C�;]C/@�;$y^.0 b )6$;5Sc+ #/d)60�<f���?"%$;/# #geh9���;iY0a/d�&c \aj �;`
7O)6$? rOk R<dNJ K C ��r WlR � $ r eLe�� A>h ��E+E~K fih>h>h M �

� t R<U�DGMvj1U(MGFNU�R>D`m�j1WGw>j1U(MOR<Ukj1wbFHD`j1U�P��(F K CER<Ue�`CXULFNMOCXdNdNFHD r:�l�6K eLdHC K CXU(MGFNUL]Qj��bCEaXJLWOC�Z3R<]
G FNdHCI_`Riq ULdHR5j<P+m�j1Ukj1]5CXW7Y[R<W7MGB�C8P(jEV>j t j1WOP �vrO� U~<f���?"%$&�n^.0 b )6$;5Sc+ #/d)60�'_�? #�Q)6$.�C-.��� \ "%`
���;$ypy�&cFvY�;5�/d�8t�"a� \ /�-.iO�;$.- r V5R<dNJ K C $ 
 r ekj1]5CEDlf � 
 �vfC�>h � t R K%K JLULFHaij1MGFHR<U�D\j1U�P m JLdNMGF��
K CEP F jm�bCEaXJLWGFNM ' K t m
�LV h>h M r }^j1MGB�R<dNFHCXw5C�SIULFNV5CXWODGFNMOCXFNMTZ3CXJLV5CXU rqX CXdN]>FNJ K�r �bCXeLMOC K�& CXW
fih>h>h �

� t R<U�DGMvj1U(MGFNU�R>D-m�j1WGw>j1U(MOR<Ukj1wbFHD r!�lX R<JLU�P�j1W 'gt R<U�P FNMGFHR<U�D3MGBkj1M � U:��J�CXU�aEC _`CEaXFHDGFHR<U�Dpj & R<JLM
Z3R<] G FNdHC G R<W K j1MOD�FNU m JLdNMGF�� j1eLeLdNFHaij1MGFHR<U�� K j1WGM t j1WOPLD �vr[� U������! #"%$&�S'*)+ ,�.-S/10T24)65�`
79": ,�;$e<>�?/@�;09�.� r V5R<dNJ K C f�E $ A r ekj1]5CED $ 
+U D $ � 
 r A?B�C
�bCEaER<U�P � U(MOCXWGUkj1MGFHR<Ukj1d t R<U Y[CXW �
CXU�aEC R<U � U Y[R<W K j1MGFHR<U j1U�P t R K%K JLULFHaij1MGFHR<U~�bCEaXJLWGFNM ' K �Gt��Gt ��V h>h M r � ' P U�C '5r � J�DGMGWvj1dNF j r
WlRiV5C K�& CXWgfih>h>h �
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A?BLFHD MGB�CEDGFHD q/R<JLdHPQU�R<M\BkjEV5C & CECXUQe R>DODGF & dHC`q FNMGB�R<JLM\MGB�CT]>JLFHP�j1U�aEC r MOCEaOBLULFHaij1d j1U�PQe CXWODOR<Ukj1d
DGJLeLe R<WGM\R1Y j	U(J K�& CXWlR1Y e CER<eLdHC �
m ' FNULFNMGF j1d j1U�P`Y[R<WOC K R>DGM3MGBkj1ULw D3]5R MOR K�' DGJLe CXWGVbFHDOR<WOD t BLWGFHDpm FNMOaOB�CXdNd j1U�P^_lFHCXMOCXW �`R<dNd K j1ULU
Y[R<W MGB�CXFNW�aER<U(MGFNU(J�CEP DGJLeLe R<WGM r FNU(MOCXWOCEDGM r ekj1MGFHCXU�aEC j1U�P ]>JLFHP�j1U�aEC�MGBLWOR<JL]>B�R<JLM K�' m�j<DGMOCXW
j1U�P _`RbaXMOR<Wvj1d\DGMGJ�P FHCED�j1M%nIR ' j1d olR<dNdHRiq?j ' � A?B�CXFNW�DGM ' dHC+R1YlDGJLe CXWGVbFHDGFHR<U�j1dHR<UL] q FNMGB MGB�CXFNW
F K e R<WGMvj1U(MlaER K%K CXU(MODTj1U�P�DGJL]>]5CEDGMGFHR<U�D Y[R<W F K eLWORiV5C K CXU(MOD`BkjEV5C�CXU�aER<JLWvj1]5CEP K CTMOR%eLJLWODGJ�C
K�' FHPLCij<D	�
� q?j1U(M-MOR\C�� MOCXU�P K�' MGBkj1ULw D3MOR G WOCEP�c@FNe CXW3Y[R<W3B�CXdNeLFNUL] K C RiV5CXWOaER K C?j1U ' ��Ukj1U�aXF j1dbaER<U�aECXWGU�D
j1U�PTY[RbaXJ�DpR<U K�' WOCEDOCij1WOaOBgq/R<WGw �-A?B�C � U Y[R<W K j1MGFHR<US�bCEaXJLWGFNM ' �lWOR<JLe�q?j<D@j1dHDOR V5CXW ' B�CXdNe Y JLdbFNU
aERiV5CXWGFNUL] K�' C�� e CXU�DOCED MOR^j1MGMOCXU�P%aER<U Y[CXWOCXU�aECED q BLFHaOB�Bkj<D & CECXU�j1U%F K e R<WGMvj1U(M/CXdHC K CXU(M7R1Y K�'
WOCEDOCij1WOaOB�� c j1WGM R1Y3MGB�CIq/R<WGw%Y[R<W/MGBLFHD7MGB�CEDGFHD7q?j<D?e CXW Y[R<W K CEP JLU�PLCXW j�aER<U(MGWvj<aXM/Y WOR K m R<U�PLC��
� U(MOCXWGUkj1MGFHR<Ukj1d?Z=MOP MOR�q/R<WGw q FNMGB9MGB�C�m JLdNMOR>DgD K j1WGM�aij1WOP9R<e CXWvj1MGFNUL]�D ' DGMOC K � � M^FHD�j1dHDOR j
eLdHCij<DGJLWOC MOR�MGBkj1ULw _TjEV5C nIR & CXWGMODgj1U�P9_lF K FNMGWGFHR>D	m�j1WGw>j1wbFHD r Y WOR K m R<U�PLC�� � U(MOCXWGUkj1MGFHR<Ukj1d
Y[R<W MGB�CXFNW\MOCEaOBLULFHaij1d-DGJLeLe R<WGM\WOCX](j1WOP FNUL] MGB�CTm JLdNMOR>DID K j1WGM\aij1WOP�R<e CXWvj1MGFNUL] D ' DGMOC K �
m ' MGBkj1ULw D�MOR K�' Y WGFHCXU�PLD	j1U�P9aER<dNdHCij1]>J�CED�}TCXFNMGB olRiq w5CXW r }IR>DGMvj<D	nlj1U(MOR>D r c-CXMOCXW X JLWG]5C r
Z=F t B�CXU rOX j1WGW ' n\FHDGFNUL] r }IR>DGMvj<Dn�(w5R<JLWGMGFHD r � U�P WOCij<D G J�aOB�D & CXWG]5CXW r��k& FN]>ULFHCXq t FHCEaOBkj1U�Riq FHa�� r
m�j1WGw	olR ' dHC r _lJLU�aij1U �Tj1WGWOCXM/j1U�P j1dNdkR1Y MGB�R>DOC q B�RTBkjEV5C\B�CXdNe CEP%MOR K j1w5C K�' DGMvj ' FNU�nIR ' j1d
olR<dNdHRiq?j ' DOR%CXU6GR ' j & dHC �
� q/R<JLdHP�j1dHDORgdNFNw5ClMORgMGBkj1ULw K�' WOCXd j1MGFNV5CED r Y WGFHCXU�PLD\j1U�P+PLRbaXMOR<WOD & j<aOw B�R K C`q B�RgB�CXdNe CEPQj1U�P
DGJLeLe R<WGMOCEP K CIFNU MGB�C K R>DGM?P F
	 aXJLdNM/MGF K ClR1Y K�' dNF Y[C r Y[R<dNdHRiq FNUL]�j�DOCXWGFHR<J�D7MGWvj�	 a`j<aEaXFHPLCXU(M FNU
t WOCXMOC �
� aij1ULU�R<MTMGBkj1ULw�CXU�R<JL]>B m�j1WGF j Y[R<W`B�CXWTdHRiV5C r wbFNU�P U�CEDOD r DGJLeLe R<WGM^j1U�P Y[R<W`eLJLMGMGFNUL]�JLe�q FNMGB
K j1U ' dHR>DGM\CXV5CXULFNUL]5Dlj1U�PQq/CECXw5CXU�PLDlRiV5CXW\MGB�CTd j<DGM?Y[CXq ' Cij1WOD	�
m ' ekj1WOCXU(MODIBkjEV5C^DOCXM MGB�CTaER<WGU�CXWODGMOR<U�CTY[R<W K�' DGMGJ�P FHCED	�@A?B�C ' BkjEV5CT]>JLFHPLCEP rLK R<MGFNV>j1MOCEP j1U�P
DGJLeLe R<WGMOCEP K C%MGBLWOR<JL]>B K�' j<aij<PLC K FHa aij1WOCECXW	j1U�P K�' dNF Y[C � J FNMGB�R<JLM^MGB�CXFNW^FNULFNMGF j1MGFHR<U j1U�P
DGJLeLe R<WGM � q/R<JLdHPgU�R<M-BkjEV5C/DGMvj1WGMOCEP K�' DGMGJ�P FHCED	�-m J K j1U�Pg_Tj<P�MGBkj1ULw D K���������������������
�����������! #"%$���&'�(��)+* M �
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A?BLFHD^MGB�CEDGFHD^FNU(V5CEDGMGFN](j1MOCED�MGB�C%F K eLdHC K CXU(Mvj1MGFHR<U�R1Y\DOCEaXJLWOC%dHR<]~��dHC%Bkj1U�P dNFNUL] K CEaOBkj1ULFHD K DgFNU
MGB�CTdNFN]>B(MIR1Y WOCEaECXU(MlD K j1WGM\aij1WOPQF K eLWORiV5C K CXU(MOD	�
� ULFNMGF j1dNd '5r q/C�C���j K FNU�C%B�Riq�D K j1WGM^aij1WOPLD^CXV5R<dNV5CEP Y WOR K DGFNUL]>dHC�j1eLeLdNFHaij1MGFHR<U aij1WOPLDTFNU(MORQMGWGJ�C
K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U9aij1WOPLD	� � PLP FNMGFHR<Ukj1dNd '5r q/C�eLWOCEDOCXU(M`MGB�C K R>DGMlWOCEaECXU(M^j1WOaOBLFNMOCEaXMGJLWOCED�K aXdNFHCXU(M
j1eLeLdNFHaij1MGFHR<U�FNU(MOCXW Y j<aECED M MGBkj1M`CXUkj & dHC	aXdNFHCXU(M^j1eLeLdNFHaij1MGFHR<U�D`MOR FNU(MOCXW Y j<aECgq FNMGB�D K j1WGM`aij1WOP�j1e �
eLdNFHaij1MGFHR<U�D	�
c@WOCXVbFHR<J�D eLWOR<e R>Dvj1dHD?Y[R<W K j1FNU(Mvj1FNULFNUL] dHR<]���dHCED?FNU�D K j1WGM\aij1WOPLDIj1WOC`V5CXW ' dNF K FNMOCEP j1U�P K R>DGMGd '
MGB�CER<WOCXMGFHaij1d � J C	C���j K FNU�C	MGB�R>DOC K R>DGMTWOCXd j1MOCEP�MORQD K j1WGM^aij1WOPLD^j1dHR<UL]Qq FNMGB eLWOCEDOCXU(MGFNUL]�MGB�C
V5CXW ' Y[CXq WOCij1d=q/R<WGdHP C���j K eLdHCEDIR1Y dHR<]���dHCED	�
J C^]5R R<U�MOR C���j K FNU�C^MGB�C^U�CXq�CXV5CXU(MODIMGBkj1MIWOC � JLFNWOC^dHR<]>]>FNUL]Qj1dHR<UL] q FNMGB MGB�C^WOC � JLFNWOC K CXU(MOD
R1Y/MGB�C�CXU(MGFNMGFHCEDTFNU(V5R<dNV5CEP �=�(J & DOC � J�CXU(MGd '5r q/C%PLCEDOaXWGF & C�j1U FHPLCij1d7CXV5CXU(M � dHR<]>]>FNUL] K RbPLCXd Y[R<W�j
K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U D K j1WGM\aij1WOP�CXU(VbFNWOR<U K CXU(M	�
ApR K CECXM/MGB�ClFHPLCXU(MGF��kCEP+WOC � JLFNWOC K CXU(MOD r q/ClPLCEDOaXWGF & ClMGB�ClPLCXMvj1FNdHD R1Y-j�D K j1WGM?aij1WOP+CXU(MGFNM ' MGBkj1M
FHD?WOCEDGe R<U�DGF & dHClY[R<W\P ' Ukj K FHaij1dNd ' JLe P�j1MGFNUL]�MGB�CTD K j1WGM\aij1WOP+dHR<]���dHCED	� � UQMGBkj1M\aER<U(MOC�� M r j1dHR<UL]
q FNMGB eLWORiVbFHP FNUL]�j<PLC � Jkj1MOCIdHR<]_��dHCIDGekj<aEC K j1Ukj1]5C K CXU(M r q/CIeLWOR<e R>DOC`jTe R>DODGF & dHCIDGMvj1U�P�j1WOP dHR<]
��dHC`Y[R<W K j1M?Y[R<WID K j1WGM\aij1WOPLD	�
� U�MGB�C%aER<WOC	ekj1WGM^R1Y/MGB�CgMGB�CEDGFHD`q/C�PLCEDOaXWGF & CgMGBLWOCEC%P F�|=CXWOCXU(M�D K j1WGM^aij1WOP dHR<](��dHC%PLRiq ULdHR5j<P
eLWOR<MORbaER<dHD r MGB�CgDOCXdHCEaXMGFHR<U R1Y q BLFHaOB PLCXe CXU�PLD`R<U MGB�C�WOC � JLFNWOC K CXU(MOD^R1Y MGB�CgCXU(MGFNMGFHCED`FNU(V5R<dNV5CEP �
A?B�CEDOC\eLWOR<MORbaER<dHD?PLRiq ULdHR5j<PQj1J�P FNM?P�j1MvjTMOR	j1U�R<MGB�CXW?CXU(MGFNM ' MGBkj1M?PLRbCED U�R<M?DGJ:|=CXW Y WOR K F K%K C �
P F j1MOC^DGMOR<Wvj1]5CTWOCEDGMGWGFHaXMGFHR<U�D	�
G FNUkj1dNd '5r q/CIPLCEDOaXWGF & C F K eLdHC K CXU(Mvj1MGFHR<UQPLCXMvj1FNdHD?j1U�P%e CXW Y[R<W K j1U�aEC K Cij<DGJLWOC K CXU(MOD/R1Y & R<MGB�MGB�C
dHR<]_��dHCIPLRiq ULdHR5j<P+eLWOR<MORbaER<d=j1U�P MGB�ClDGMvj1U�P�j1WOP dHR<]_��dHC Y[R<W K j1M/FNU M6q/R	R1Y3MGB�C K R>DGM j<P V>j1U�aECEP
K JLdNMGF j1eLeLdNFHaij1MGFHR<U D K j1WGM\aij1WOPLD	�

A
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f �Nf m R<MGFNV>j1MGFHR<U�j1U�P t Bkj1dNdHCXUL]5CED ��� ����� ��� ��� ����� ��� ��� ����� ��� ����� ��� fC�
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K JLdNMGF��[Y JLU�aXMGFHR<Ukj1d MOR K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U�aij1WOPLD	� � U DGF K eLdHC\MOCXW K D7MGBLFHD F K eLdNFHCED7MGBkj1M/MGB�CID K j1WGM
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j1U�P r Y[R<W/C���j K eLdHC r MGB�C`aER<U�aECXeLMOD?R1Y-DOCEaXJLWOC`j1eLeLdNFHaij1MGFHR<UQPLRiq ULdHR5j<PQR<W?PLCXdHCXMGFHR<U r DOCEaXJLWOClFNU(MOCXW �
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FHPLCXU(MGF Y ' q B�CXU j1U j1eLeLdNFHaij1MGFHR<U�Bkj<D J�DOCEP+MGB�C`Y JLU�aXMGFHR<Ukj1dNFNM ' R�|=CXWOCEP &(' j1U�R<MGB�CXWlj1eLeLdNFHaij1MGFHR<U��

A?B�C%j & RiV5C K CEaOBkj1ULFHD K D^BkjEV5C%DOR K C	aER K%K R<U aOBkj1Wvj<aXMOCXWGFHDGMGFHaED	�gA?B�C ' BkjEV5C	MOR FHPLCXU(MGF Y ' MGB�C
WOCXdHCXV>j1U(M CXV5CXU(MOD j1U�P K j1w5C�DGJLWOC+MGBkj1M�MGB�C ' j1WOC j<PLC � Jkj1MOCXd ' WOCXe R<WGMOCEP ��A?B�CXWOC Y[R<WOC r D K j1WGM
aij1WOPLD\U�CECEP�MOR�DGMOR<WOC^aECXWGMvj1FNU FNU Y[R<W K j1MGFHR<U FNU(MOCXWGUkj1dNd ' FNU�MGB�C�aij1WOP �/A?B�CTFHPLCij1dpeLd j<aECTMOR DGMOR<WOC
MGBLFHD FNU Y[R<W K j1MGFHR<U FHD FNU�PLCEP FHaij1MOCEP�dHR<] ��dHCED	�

� dNMGB�R<JL]>B j�dHR<M\R1Y-q/R<WGw Bkj<D & CECXUQPLR<U�C`FNUQeLWORiVbFHP FNUL]%dHR<]>]>FNUL] j1WOaOBLFNMOCEaXMGJLWOCED Y[R<W?MGWvj<P FNMGFHR<Ukj1d
aER K eLJLMOCXWlD ' DGMOC K D r MGB�C^dNFNMOCXWvj1MGJLWOC�R<U D K j1WGMIaij1WOPQdHR<] ��dHC^Bkj1U�P dNFNUL] K CEaOBkj1ULFHD K DIFHD\DOaij1WOaEC �
Z3R<]���dHC K CEaOBkj1ULFHD K D3FNU�aER K eLJLMOCXW-D ' DGMOC K D3j1WOC@WOCX](j1WOPLCEPgj<D3R<U�C R1Y MGB�C@CEDODOCXU(MGF j1d5FNU�DGMGWGJ K CXU(MOD
Y[R<W K R<ULFNMOR<WGFNUL] D ' DGMOC K j<aXMGFNVbFNM ' j1dHR<UL]�q FNMGB B�CXdNeLFNUL]+j%D ' DGMOC K MOR�WOCEaERiV5CXWIMOR j � Dvj Y[C^DGMvj1MOC �
j Y MOCXWIj%aXWvj<DGB�� Z3R<] ��dHCED\aij1U & C`J�DOCEP+MORO{

��WOCEaER<WOP DOCEaXJLWGFNM ' aXWGFNMGFHaij1d`CXV5CXU(MOD MOR9CXUkj & dHC�J�DOCXWOD MOR & CQB�CXdHP j<aEaER<JLU(Mvj & dHC Y[R<W�MGB�CXFNW
DOCEaXJLWGFNM ' WOCXd j1MOCEP j<aXMGFHR<U�D r

��WOCEDOR<dNV5CTe R>DODGF & dHCTP FHDGeLJLMOCEDlj & R<JLM\CXV5CXU(MOD r

� PLCXMOCEaXMIDOCEaXJLWGFNM '+& WOCij<aOB�CED`j Y MOCXW\MGB�C ' BkjEV5CTBkj1eLe CXU�CEP r j1U�P

��WOCEaERiV5CXWIMGB�C^D ' DGMOC K MOR�j%Dvj Y[C`DGMvj1MOC�j Y MOCXW?Y j1Mvj1d=Y j1FNdNJLWOCED	�

olRiq/CXV5CXW r D K j1WGMlaij1WOP�dHR<]S��dHC�Bkj1U�P dNFNUL] K CEaOBkj1ULFHD K DlBkjEV5C�U�R<M ' CXMIWOCEaECXFNV5CEP MGB�C^U�CEaECEDODvj1W '
j1MGMOCXU(MGFHR<U K j1FNULd ' P J�C�MOR MGB�C D K j1WGMQaij1WOPfV DQMOCEaOBLU�R<dHR<]>FHaij1d^dNF K FNMvj1MGFHR<U�D j1U�P FNMOD+eLWOCXVbFHR<J�D
DGFNUL]>dHC j1eLeLdNFHaij1MGFHR<U�j1WOaOBLFNMOCEaXMGJLWOC ��nICEaECXU(M�j<P V>j1U�aECED+FNU D K j1WGMQaij1WOP MOCEaOBLU�R<dHR<] '

�

K R<WOC
K C K R<W ' j1U�P�FNU�aXWOCij<DOCEP�eLWORbaECEDODGFNUL]+e Riq/CXW r j<P V>j1U�aECEP R<e CXWvj1MGFNUL]�D ' DGMOC K D

�

DGJL]>]5CEDGM`MGBkj1M
dHR<]_��dHC K CEaOBkj1ULFHD K D aER<JLdHP & CIF K eLdHC K CXU(MOCEP�j<D?j1U+CXULBkj1U�aEC K CXU(M MOR�MGB�ClRiV5CXWvj1dNd=D K j1WGM?aij1WOP
DOCEaXJLWGFNM ' �

� U�j D K j1WGM aij1WOP CXU(VbFNWOR<U K CXU(M q FNMGB dNF K FNMOCEP DGMOR<Wvj1]5C j1U�P eLWORbaECEDODGFNUL]�WOCEDOR<JLWOaECEDLK JLULdNFNw5C

fCA
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K R>DGM K RbPLCXWGU aER K eLJLMOCXW D ' DGMOC K D M MGB�CQJ�DOC�R1Y`dHR<]I��dHCED�U�CECEPLD�V5CXW ' aij1WOC Y JLd\MGB�R<JL]>B(M+j1U�P
FNU(V5CEDGMGFN](j1MGFHR<U�� G R<W\C���j K eLdHC r q Bkj1MOCXV5CXWIDGekj<aEC`FHD\j1dNdHRbaij1MOCEP Y[R<W MGB�CTD K j1WGM\aij1WOP+dHR<]���dHCED?q FNdNd
CXV5CXU(MGJkj1dNd '�& C+J�DOCEP�JLe���A?B�C�R & VbFHR<J�D � J�CEDGMGFHR<U�FHD%q Bkj1M�Bkj1eLe CXU�D%FNU DGJ�aOB j�aij<DOC ��A?B�C
aXJLWGWOCXU(MGd ' Y jEV5R<JLWOCEP�j1eLeLWOR5j<aOB�DGJL]>]5CEDGMOD?MGBkj1M D K j1WGM aij1WOP dHR<]z��dHCED?DGB�R<JLdHP & C`RiV5CXWGq WGFNMGMOCXU�FNU
j�a ' aXdNFHa K RbPLC � J B�CXU Y[R<dNdHRiq FNUL] MGBLFHDgj1eLeLWOR5j<aOB�j1U�P q B�CXU9MGB�C D K j1WGMgaij1WOP FHDTY WOC � J�CXU(MGd '
J�DOCEP�K F � C � j9dHR<M+R1YgFNU Y[R<W K j1MGFHR<U FHD q WGFNMGMOCXU MOR9MGB�C dHR<]���dHCED M FNMQaER<JLdHP & C MGB�C�aij<DOC MGBkj1M
aECXWGMvj1FNU V>j1dNJkj & dHC\FNU Y[R<W K j1MGFHR<U K FN]>B(M & C dHR>DGM	� � U j1U ' aij<DOC r j<aEaECEDOD MOR^MGB�C\dHR<]*��dHCED7DGB�R<JLdHP & C
aER<U(MGWOR<dNdHCEPgFNU	R<WOPLCXW-MORICXU�DGJLWOC7MGBkj1M-MGB�C7dHR<]y��dHC/DGekj<aEC FHDpU�R<M RiV5CXWGJ�DOCEP &(' j\DGFNUL]>dHC?j1eLeLdNFHaij1MGFHR<U
R<W MGBkj1M\MGB�CTdHR<] ��dHC`FNU Y[R<W K j1MGFHR<U FHD U�R<MIP FHDOaXdHR>DOCEP+MOR%JLUkj1JLMGB�R<WGFHDOCEP CXU(MGFNMGFHCED	�

� U�j<PLP FNMGFHR<U MOR`MGB�C?J�DGJkj1d�PLCEDGFN]>U%eLWOR & dHC K D q B�CXU%eLWORiVbFHP FNUL]�DOR<dNJLMGFHR<U�D MOR`MGB�C\j & RiV5C r R<U�C?Bkj<D
MOR Mvj1w5CgFNU(MOR�j<aEaER<JLU(M^MGB�CgdNF K FNMvj1MGFHR<U�D^R1Y?D K j1WGMTaij1WOP K FHaXWOR � eLWORbaECEDODOR<WOD	� � K R<UL]+MGB�C K R>DGM
U�R<Mvj & dHCTdNF K FNMvj1MGFHR<U�D`j1WOCTMGB�ClY[R<dNdHRiq FNUL]a{

��dNF K FNMOCEP K C K R<W ' FNU^MGB�C7aij1WOP r MGB(J�D3MGB�C7aER K eLdHC�� FNM ' R1Ykj1U ' j1dN]5R<WGFNMGB K D@j1U�P^MGB�C7j K R<JLU(M
R1Y@P�j1Mvj	MOR & CTDGMOR<WOCEPQDGB�R<JLdHP & C K FNULF K FHDOCEP r

��WOCEDGMGWGFHaXMOCEP aER K%K JLULFHaij1MGFHR<U & j1U�P q FHP MGB q B�CXU�WOCEaECXFNVbFNUL]�R<W`DOCXU�P FNUL] j1U ' FNU Y[R<W K j1MGFHR<U
MOR � Y WOR K MGB�C^aij1WOP r

��eLWORbaECEDODGFNUL] P F
	 aXJLdNMGFHCED^q B�CXU Bkj1U�P dNFNUL]�d j1WG]5C�D K j1WGM�aij1WOPI��dHCED�K C � ] �=d j1WG]5CXW^MGBkj1U $ �+�
&(' MOCED M r MGB�CEDOC�j1WOC`WOCEDGMGWGFHaXMGFHR<U�D K j1FNULd ' F K e R>DOCEP &(' MGB�C^aij1WOPfV D���dHCTD ' DGMOC K �

����� � ��� ����� ��� 
���� ��
������
	 ����
���� ����� 
��

t JLWGWOCXU(MGd '5r j+]>WOCij1MgPLCij1d/R1Y\C K eLBkj<DGFHD^FHD^eLd j<aECEP R<U9aXW ' eLMOR<]>Wvj1eLB ' j1U�P9DOCEaXJLWGFNM ' � � U9R<MGB�CXW
q/R<WOPLD r ]>WOCij1M/C;|=R<WGMOD7BkjEV5C & CECXU eLd j<aECEP FNU F K eLWORiVbFNUL]gMGB�CIe CXW Y[R<W K j1U�aEClR1YpD K j1WGM/aij1WOP aXW ' e �
MOR<]>Wvj1eLBLFHa^j1dN]5R<WGFNMGB K D	� � M?MGB�ClDvj K ClMGF K C r DGF K FNd j1W C;|=R<WGMOD K C � ] � j1eLeLdNFHaij1MGFHR<UQFHDOR<d j1MGFHR<U r CXMOa � M
j1F K MOR eLWORiVbFHPLCQj<PLC � Jkj1MOC+DOCEaXJLWGFNM ' eLWOR<MOCEaXMGFHR<U�DOR MGBkj1M	MGB�C aER<U�aECXeLM�R1Y K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U
D K j1WGMlaij1WOPLD & CEaER K CED`j�WOCij1dNFNM ' � � dNMGB�R<JL]>B q/C	j1WOC�J�DGFNUL] aXW ' eLMOR<]>Wvj1eLB ' q/C�eLWORiVbFHPLC	j1U j1d��
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MOCXWGUkj1MGFNV5ClDOCEaXJLWGFNM '�K CEaOBkj1ULFHD K MGBkj1M/]>FNV5CED7MGB�C\U�CEaECEDODvj1W ' CXVbFHPLCXU�aEClj Y MOCXW?j^DOCEaXJLWGFNM ' WOCXdHCXV>j1U(M
FNU�aXFHPLCXU(MIBkj<D Bkj1eLe CXU�CEP �

A?BLFHD?MGB�CEDGFHD j<PLP WOCEDODOCED/MGB�ClMOR<eLFHa`R1Y-DOCEaXJLWOCldHR<]z��dHClBkj1U�P dNFNUL] K CEaOBkj1ULFHD K D FNUQD K j1WGM aij1WOPLD r j
q?j ' MOR DOCEaXJLWOCXd ' ]5CXU�CXWvj1MOC	j1U�P K j1FNU(Mvj1FNU dHR<]S��dHCEDlMvj1wbFNUL] FNU(MOR+j<aEaER<JLU(M`MGB�CgaOBkj1Wvj<aXMOCXWGFHDGMGFHaED
j1U�PQdNF K FNMvj1MGFHR<U�DIR1Y@aXJLWGWOCXU(MlD K j1WGMIaij1WOPQMOCEaOBLU�R<dHR<] ' �

A?B�C K j1FNU�]5R5j1d(R1YLMGBLFHDpMGB�CEDGFHD3FHD3MOR eLWOR<e R>DOC@U�CXq aER<U�aECXeLMOD j1U�P^MOCEaOBLULF � J�CEDpMGBkj1MpdHCij<P^MORID K j1WGM
aij1WOPQdHR<]���dHCTBkj1U�P dNFNUL] K CEaOBkj1ULFHD K D\MGBkj1MIaij1U & CTj1eLeLdNFHCEP�FNUQeLWvj<aXMGFHaEC^MGB�CXWOC &('+& WGFHP ]>FNUL]�MGB�C
](j1e & CXM6q/CECXUQWOCEDOCij1WOaOB j1U�P WOCij1d�� dNF Y[C^j1eLeLdNFHaij1MGFHR<U�D	�7A?B�ClWOCEDGJLdNMOD R1Y-MGBLFHD?MGB�CEDGFHD K j ' eLWOR K R<MOC
MGB�C�PLCXV5CXdHR<e K CXU(MgR1Y?F K eLWORiV5CEP9D K j1WGM^aij1WOP dHR<]~��dHC	Bkj1U�P dNFNUL] K CEaOBkj1ULFHD K Dgj1U�P DOCXWGV5C�j<D�j
& j<DGFHD Y[R<WIJLU�PLCXWODGMvj1U�P FNUL] MGB�C^FHDODGJ�CED\FNU(V5R<dNV5CEP FNU D K j1WGMlaij1WOP CXV5CXU(MIdHR<]>]>FNUL] �\A?B�CXWOC Y[R<WOC r q/C
eLWORbaECECEPQFNUQMGB�C^P FNWOCEaXMGFHR<U R1Y eLWORiVbFHP FNUL]+j1U�DGq/CXWOD\MOR	MGB�C`Y[R<dNdHRiq FNUL]�MGBLWOCEC � J�CEDGMGFHR<U�DC{

��q Bkj1M\j1WOClMGB�CIU�CXq CXV5CXU(MOD?MGBkj1M?WOC � JLFNWOCIMOR & CIdHR<]>]5CEP r Mvj1wbFNUL]	FNU(MOR%j<aEaER<JLU(M MGB�CIWOCEaECXU(M
D K j1WGMIaij1WOPQF K eLWORiV5C K CXU(MOD r

��B�Riq�aij1UQq/C^C�	 aXFHCXU(MGd 'QK j1Ukj1]5C^MGB�CTD K j1WGMIaij1WOPQdHR<] ��dHCTDGekj<aEC r j1U�P

��q Bkj1M\Bkj1eLe CXU�D\q B�CXU�MGB�C^D K j1WGM\aij1WOPQdHR<] ��dHC & CEaER K CED Y JLdNd �

� U R<WOPLCXW MOR BLFN]>BLdNFN]>B(M MGB�CQFHDODGJ�CED�FNU(V5R<dNV5CEP�q/C�eLWOCEDOCXU(M+j K RbPLCXd\Y[R<W D K j1WGM aij1WOP�dHR<]>]>FNUL]
MGBkj1M	q FNdNd/Y[R<W K jQY[R<JLU�P�j1MGFHR<U Y[R<W	MGB�C WOCEDGM%R1YIMGB�C MGB�CEDGFHD	� � U MGBLFHD K RbPLCXd?q/C FHPLCXU(MGF Y ' MGB�C
CXU(MGFNMGFHCED	FNU(V5R<dNV5CEP r j1U�P PLC;��U�C MGB�C aOBkj1Wvj<aXMOCXWGFHDGMGFHaED�R1Y\MGB�CXFNW & CXBkjEVbFHR<JLW	���IU�aEC MGB�C CXU(MGFNMGFHCED
j1WOC^FHPLCXU(MGF��kCEP r FNM`j1dHDOR & CEaER K CEDIaXdHCij1WIq BLFHaOB M ' e CEDIR1Y CXV5CXU(MOD`j1WOC�R1Y@ekj1WGMGFHaXJLd j1WlF K e R<WGMvj1U�aEC
Y[R<W/Cij<aOBQCXU(MGFNM ' � o`jEVbFNUL]gFHPLCXU(MGF��kCEP MGB�CIU�CXq CXV5CXU(MOD/MGBkj1M/WOC � JLFNWOCIdHR<]>]>FNUL]	q/C`j1dHDOR�PLC;��U�CIMGB�C
aOBkj1Wvj<aXMOCXWGFHDGMGFHaEDlR1Y MGB�C K CEaOBkj1ULFHD K MGBkj1M\q FNdNd=e CXW Y[R<W K D K j1WGMIaij1WOPQdHR<]>]>FNUL] �

A?B�C�DGFN]>ULF��kaij1U�aECgR1Y7R<JLWIdHR<]>]>FNUL] K CEaOBkj1ULFHD K�r q BLFHaOB j1dHDOR P FHDGMGFNUL]>JLFHDGB�CEDIFNM\Y WOR K R<MGB�CXWIeLWOR �
e R>Dvj1dHD r FHDgMGBkj1MgMGB�C dHR<]>]5CEP CXV5CXU(MOD	aij1U & C�J�DOCEP9MOR FHPLCXU(MGF Y ' ekj ' � j<D � ' R<J � J�DOC+PLCXMvj1FNdHD%R<WgMOR
P ' Ukj K FHaij1dNd '+K R<ULFNMOR<WIMGB�C & CXBkjEVbFHR<JLWlR1Y j	PLRiq ULdHR5j<PLCEP�j1eLeLdNFHaij1MGFHR<U��

fCB
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G JLWGMGB�CXW K R<WOC r FNU�R<WOPLCXW\MOR j1dNdHRiq�j<PLC � Jkj1MOCTdHR<] ��dHC^DGekj<aEC K j1Ukj1]5C K CXU(Mlq/CTeLWOR<e R>DOC^j%DGMvj1U �
P�j1WOP+dHR<]z��dHClY[R<W K j1M	�Q�(J�aOB jgDGMvj1U�P�j1WOP Y[R<W K j1M q FNdNd eLWOCXV5CXU(MID K j1WGM aij1WOP�j1eLeLdNFHaij1MGFHR<U�D Y WOR K
RiV5CXW aER<U�DGJ K FNUL]IV>j1dNJkj & dHC7dHR<]���dHC7DGekj<aEC/j1U�Pgj1dHDOR\q FNdNdbDGF K eLdNF Y ' MGB�C7P FHDGeLJLMOC WOCEDOR<dNJLMGFHR<U�eLBkj<DOC r
DGFNU�aECTFNM\q FNdNd & CTCij<DGFHCXW Y[R<W\MGB�C�j1W & FNMGWvj1MOR<WOD\MOR j<aEaECEDOD\MGB�C^aER<U(MOCXU(M`R1Y MGB�CTdHR<] ��dHCED\FNU�aij<DOC^R1Y
j	P FHDGeLJLMOC �

� U R<WOPLCXWlMOR eLWORiVbFHPLC	j1U j1U�DGq/CXWlMOR MGB�C�eLWOR & dHC K R1Y7RiV5CXWGq WGFNMGFNUL]QdHR<]���dHCED`j1U�P�jEV5R<FHP FNUL]+MGB�C
PLCEDGMGWGJ�aXMGFHR<U R1Y?V>j1dNJkj & dHC�CXVbFHPLCXU�aEC%q/C%eLWOCEDOCXU(M�MGB�C�aER<WOC	FHPLCijQR1Y?MGB�C%MGB�CEDGFHD r F � C �3DOCEaXJLWOC	dHR<]
��dHC\PLRiq ULdHR5j<P eLWOR<MORbaER<dHD	� A?B�CEDOC eLWOR<MORbaER<dHD7DOCEaXJLWOCXd ' C�� MGWvj<aXM MGB�C dHR<] ��dHCED Y WOR K MGB�C\aij1WOP j1U�P
DOCXU�P MGB�C K MOR�j1U�R<MGB�CXW^CXU(MGFNM ' MGBkj1MTPLRbCED`U�R<M^DGJ:|=CXWlY WOR K F K%K CEP F j1MOC�DGMOR<Wvj1]5C	WOCEDGMGWGFHaXMGFHR<U�D	�
A?BLWOCEC P F�|=CXWOCXU(M�eLWOR<MORbaER<dHDgj1WOC%eLWOCEDOCXU(MOCEP j<aEaER<WOP FNUL] MORQMGB�C�P F�|=CXWOCXU(MgWOC � JLFNWOC K CXU(MODgR1Y?MGB�C
CXU(MGFNMGFHCED\FNU(V5R<dNV5CEP �

G FNUkj1dNd '5r FNU R<WOPLCXWlMOR & WGFHP ]5C^MGB�C^](j1e & CXM6q/CECXU MGB�C^MGB�CER<WOCXMGFHaij1d q/R<WGw j1U�P WOCij1dpq/R<WGdHP F K eLdHC �
K CXU(Mvj1MGFHR<U�R1YIMGB�C eLWOR<e R>Dvj1dHDgq/C eLWOCEDOCXU(M%C�� e CXWGF K CXU(Mvj1d?F K eLdHC K CXU(Mvj1MGFHR<U PLCXMvj1FNdHD%j1U�P e CXW �
Y[R<W K j1U�aEC K Cij<DGJLWOC K CXU(MODlY[R<WIMGB�C�DGMvj1U�P�j1WOP dHR<]���dHCTY[R<W K j1MTj1U�P�MGB�C*��WODGMlR1Y MGB�C�DOCEaXJLWOC^dHR<]
��dHC+PLRiq ULdHR5j<P�eLWOR<MORbaER<dHD	� X R<MGB eLWOR<MOR<M ' e CED j1WOC & j<DOCEP�R<U M6q/R R1YIMGB�C K R>DGM	q FHPLCXd ' J�DOCEP
K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U D K j1WGM\aij1WOPLD	�

����� � � ������
�� �	��
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��

A?BLFHDQMGB�CEDGFHD+FHDQR<WG](j1ULFHDOCEP�j<D Y[R<dNdHRiq\D	� t Bkj1eLMOCXW $ eLWORiVbFHPLCED j1U RiV5CXWGVbFHCXq R1Y	D K j1WGM�aij1WOP
MOCEaOBLU�R<dHR<] ' � J CgC�� eLd j1FNU�MGB�CgaOBkj1Wvj<aXMOCXWGFHDGMGFHaED^R1Y7MORbP�j ' V D K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U9D K j1WGM`aij1WOPLD`FNU
R<WOPLCXW	MOR FHPLCXU(MGF Y ' MGB�C U�CXq CXV5CXU(MOD%MGBkj1M	WOC � JLFNWOC dHR<]>]>FNUL] r j1U�P DGJ & DOC � J�CXU(MGd ' PLC K R<U�DGMGWvj1MOC
MGBkj1MIj�e R>DODGF & dHCIWOCij1d=F K eLdHC K CXU(Mvj1MGFHR<U R1Y R<JLW?eLWOR<e R>Dvj1dHD?FHD/Y[Cij<DGF & dHC � � U+MGBLFHD aER<U(MOC�� M q/C^j1dHDOR
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K j1FNUQY JLU�aXMGFHR<Ukj1d & dHRbaOw DC{

� � A?B�C t CXU(MGWvj1dpc@WORbaECEDODGFNUL] SIULFNM_K t c S M �Lm R>DGM\R1Y MORbP�j ' V D\D K j1WGM\aij1WOPLDIj1WOC & j<DOCEP�R<UeB
& FNM K FHaXWOR �6aER<U(MGWOR<dNdHCXWOD	�`A?B�CEDOC�aER<U(MGWOR<dNdHCXWODTR<e CXWvj1MOC�q FNMGBLFNU MGB�C�aXdHRbaOw�Wvj1UL]5CgR1Y � m B'�;D

 $ m B'�gj1U�PQMGB�CXFNWIR<e CXWvj1MGFNUL]�V5R<dNMvj1]5CTV>j1WGFHCED Y WOR K 
 k MOR�� k �

�&� �?A?B�C�nICij<P �IULd ' m C K R<W ' K ny�lm M aER<U(Mvj1FNU�D j1dNd\MGB�CQFNU Y[R<W K j1MGFHR<U MGBkj1M q FNdNd\WOC K j1FNU
JLU�aOBkj1UL]5CEP P JLWGFNUL] MGB�C dNF Y[C �6a ' aXdHC R1Y^MGB�C aij1WOP ��A?B�C ny�lm M ' eLFHaij1dNd ' aER<U(Mvj1FNU�D MGB�C
R<e CXWvj1MGFNUL]gD ' DGMOC K R1Y MGB�CIaij1WOP r MGB�C\MGWvj1U�D K FHDODGFHR<U�eLWOR<MORbaER<dHD r DOCEaXJLWGFNM ' j1dN]5R<WGFNMGB K D r CXMOa �

�&�&� �/A?B�C nlj1U�PLR K � aEaECEDOD@m C K R<W ' K n � m M FHD-MGB�C?V5R<d j1MGFNdHC K C K R<W ' MGB�C aER<U(MOCXU(MOD7R1Yuq BLFHaOB
j1WOC`dHR>DGM?q B�CXUQe Riq/CXW\FHD?WOC K RiV5CEP+Y WOR K MGB�C`aij1WOP � � M?FHD?J�DOCEP Y[R<W DGMOR<WGFNUL]%MGWvj1U�D K FHDODGFHR<U
P�j1Mvj�j1U�PQFNU(MOCXW K CEP F j1MOC�WOCEDGJLdNMOD	�

�,k � A?B�CSo@dHCEaXMGWGFHaij1dNd ' o@Wvj<Dvj & dHC c@WOR<]>Wvj K%K j & dHC nICij<PL�IULd ' m C K R<W ' K#o�o c ny�lm M �pA?BLFHD
M ' e CgR1Y K C K R<W ' FHDIJ�DOCEP�Y[R<W`DGMOR<WGFNUL] FNU Y[R<W K j1MGFHR<U�MGBkj1Mlq FNdNd & C^J�DOCEP & CXM6q/CECXU�e Riq/CXW
R<U � R�|=D	� � M+aij1U B�R<dHP aECXWGMvj1FNU FNU Y[R<W K j1MGFHR<U MGBkj1M q FNdNd & C U�CEaECEDODvj1W ' Y[R<W MGB�C aij1WOPfV D
dNF Y[CEa ' aXdHC r e CXWODOR<Ukj1dNF �iCEP�P�j1Mvj	dNFNw5C^c � W�U(J K�& CXWOD`j1U�PQD K j1WGMlj1eLeLdNFHaij1MGFHR<U�D	�

t CXWGMvj1FNU�D K j1WGM	aij1WOP K FHaXWOR<eLWORbaECEDODOR<WOD%aER<U(Mvj1FNU�j<PLP FNMGFHR<Ukj1d\CXU(MGFNMGFHCED%C � ] �-aXW ' eLMOR<]>Wvj1eLBLFHa+aER �

$ �
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eLWORbaECEDODOR<WOD r FNU(MGWGJ�DGFHR<U�PLCXMOCEaXMGFHR<U K CEaOBkj1ULFHD K D�K C � ] �?dHRiq � BLFN]>B e Riq/CXW DGJLeLeLd ' V5R<dNMvj1]5CED R<W
aOBkj1UL]5CED\FNU aXdHRbaOw+R<e CXWvj1MGFNUL]�Y WOC � J�CXU�aXFHCED M �

A?B�C%j Y[R<WOC K CXU(MGFHR<U�CEP9D K j1WGMTaij1WOP aOBLFNe FHD & R<U�PLCEP�FNU j aXFNWOaXJLFNM & R5j1WOP j1U�P�FHD`aER<ULU�CEaXMOCEP MOR
CXdHCEaXMGWGFHaij1d/aER<U(Mvj<aXMODgR<U MGB�C K CXMvj1dNdNFHa & R5j1WOP � A?BLFHD K CXMvj1dNdNFHa & R5j1WOP FHDTFNU MGJLWGU ]>dNJ�CEP MOR+MGB�C
& j<DOCTR1Y MGB�CTeLd j<DGMGFHa^aij1WOP �

C1: Vcc

C2: Reset

C3: Clock

C4: RFU

C5: Ground

C6: Vpp

C7: I/O

C8: RFU

C1 C5

C2 C6

C3 C7

C4 C8

G FN]>JLWOC $ �Nf+{[W`j K FNUL]gj1U�P%U(J K�& CXWGFNUL]gR1Y MGB�C\D K j1WGM7aij1WOP�aER<U(Mvj<aXMOD/j<aEaER<WOP FNUL]�MOR � �O�NE6B fCA � $ �

A?B�C%CXFN]>B(M^aER<U(Mvj<aXMOD�K t f.D t B M MGBkj1MTeLWORiVbFHPLC	MGB�C%aOBLFNeqV D`FNU(MOCXW Y j<aEC%MOR MGB�C%R<JLMODGFHPLCgq/R<WGdHP j1WOC
DGB�Riq U FNU(��]>JLWOC $ �Nf � � U j<aEaER<WOP�j1U�aEC^q FNMGB � �O� ��� o t E6B fCA � $ � � 
�� M6q/R R1Y@MGB�C^CXFN]>B(MlaER<U(Mvj<aXMOD
K tQ� j1U�P t B M j1WOC WOCEDOCXWGV5CEP�Y[R<W�Y JLMGJLWOC J�DOC ��A?BLFHD FHD MGB�C WOCij<DOR<U q B ' aECXWGMvj1FNU aij1WOPLD+j1WOC
eLWORbP J�aECEP q FNMGB R<ULd ' AQaER<U(Mvj<aXMODgFNU9R<WOPLCXW�MOR�DGdNFN]>B(MGd ' WOCEP J�aEC�eLWORbP J�aXMGFHR<U aER>DGMOD	� A?B�C�WOCEDGM
R1Y@MGB�C�aER<U(Mvj<aXMODTj1WOC	j<D Y[R<dNdHRiq\DC{ t f ���(JLeLeLd 'mk R<dNMvj1]5C r=t $ �6nICEDOCXM r t 
 � t dHRbaOw G WOC � J�CXU�a '5r=t � �
�lWOR<JLU�P�m�j<DOD rkt A �,o � MOCXWGUkj1d-c@WOR<]>Wvj K%K FNUL] k R<dNMvj1]5C r t E	� � ULeLJLM � �IJLMGeLJLM	�

��������� ������ �� ����� �  � � � ����� �

A?B�C K R>DGM F K e R<WGMvj1U(M`j1U�P & j<DGFHa � �O� DGMvj1U�P�j1WOPLD Y[R<W\D K j1WGM\aij1WOPLDlj1WOCTU�Riq�aER K eLdHCXMOC �

� � �O� ��� o t E6B f U � � f � PLC;��U�CED MGB�C aOBkj1Wvj<aXMOCXWGFHDGMGFHaED7R1Y MGB�C?eLd j<DGMGFHa aij1WOPmK aij1WOP�P F K CXU�DGFHR<U�D r
MOR � FHaXFNM ' R1Y eLd j<DGMGFHa r CXMOa � M R<UQq BLFHaOB MGB�C^D K j1WGM\aij1WOP�aOBLFNe�FHD & R<U�PLCEP �

� � �O� E6B fCA �vf � � E � PLC;��U�CED`MGB�CgeLB ' DGFHaij1d P F K CXU�DGFHR<U�D^R1Y7MGB�C%aER<U(Mvj<aXMOD�j1dHR<UL]Qq FNMGB�MGB�CXFNW
CXdHCEaXMGWOR K j1]>U�CXMGFHa�Wvj<P F j1MGFHR<U�j1U�P K CEaOBkj1ULFHaij1d-DGMGWOCEDOD	�

$ �
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� � �O� E6B fCA � $ � � 
�� PLC;��U�CEDIMGB�C^dHRbaij1MGFHR<U r eLJLWGe R>DOCgj1U�P CXdHCEaXMGWGFHaij1d aOBkj1Wvj<aXMOCXWGFHDGMGFHaED`R1Y@MGB�C
aij1WOPfV D K CXMvj1dNdNFHa^aER<U(Mvj<aXMOD	�

� � �O� E6B fCA � 
 � � � � PLC;��U�CED�MGB�C R<e CXWvj1MGFNUL] V5R<dNMvj1]5C+j1U�P MGB�C�MGWvj1U�D K FHDODGFHR<U9eLWOR<MORbaER<d/WOC �
� JLFNWOC K CXU(MOD	�

� � �O� E6B fCA � � � � $�� CEDGMvj & dNFHDGB�CED^j DOCXMTR1Y?aER K%K j1U�PLDTMGBkj1M`eLWORiVbFHPLCz��dHC�j<aEaECEDOD r & j<DGFHa	DOC �
aXJLWGFNM ' Y JLU�aXMGFHR<Ukj1dNFNM ' j1U�PQMGWvj1U�D K FHDODGFHR<U R1Y@aij1WOP�P�j1Mvj �

� � �O� E6B fCA �l� � � U�� PLC;��U�CEDTMGB�CgWGJLdHCED`]5RiV5CXWGULFNUL]�MGB�CgU(J K�& CXWGFNUL] j1U�P Ukj K FNUL]�R1Y?D K j1WGM
aij1WOP j1eLeLdNFHaij1MGFHR<U�D	�

� � �O��E6B fCA �lA � �+� � PLCEDOaXWGF & CED?MGB�C^PLCXMvj1FNdHD\R1Y MGB�C`eLB ' DGFHaij1d3MGWvj1U�DGe R<WGMvj1MGFHR<U R1Y@PLCXVbFHaEC^j1U�P
MGWvj1U�Dvj<aXMGFHR<U P�j1Mvj r j1U�DGq/CXW\MOR%WOCEDOCXM_K � A n M j1U�P+MGWvj1U�D K FHDODGFHR<U�eLWOR<MORbaER<dHD	�

� Ugj<PLP FNMGFHR<U�MOR MGB�C/j & RiV5C r MGB�CXWOC7j1WOC@Y JLWGMGB�CXW � �O� D K j1WGM-aij1WOP^DGe CEaXF��ka7DGMvj1U�P�j1WOPLD r C � ] � DGe CEaXF��ka
DOCEaXJLWGFNM ' WOCXd j1MOCEP+FNU(MOCXW � FNU�P J�DGMGW ' aER K%K j1U�PLD � � h � r DGMGWGJ�aXMGJLWOCEPQaij1WOP � J�CXW ' d j1UL]>Jkj1]5CSK@� t � Z M
aER K%K j1U�PLD � � B � �

t JLWGWOCXU(MGd '5r K j�GR<W/aER K ekj1ULFHCED/eLWORbP J�aXFNUL]gD K j1WGM/aij1WOP WOCXd j1MOCEP eLWORbP J�aXMOD?j1WOC Y[R<W K FNUL]gaER<U�DOR<W �
MGF j FNU�R<WOPLCXWTMOR eLWORiVbFHPLC	JLULF��kCEP j1U�P FNU(MOCXWGWOR<e CXWvj & dHC�D K j1WGMTaij1WOP eLWORbP J�aXMODSK C � ] � m SlZbA8� �
�Nfih � r P(jEV>j t j1WOP � � U�� M ���(FNU�aEC?MGB�CEDOC?eLWOR<e R>Dvj1dHD j1WOC DGMGFNdNdLCXV5R<dNVbFNUL] r FNM q FNdNd & C?DOR K C?MGF K C & C Y[R<WOC
MGB�C ' j1WOC�j<PLR<eLMOCEP j<D\aER K eLdHCXMOC^aXWOR>DOD � FNU�P J�DGMGW ' DGMvj1U�P�j1WOPLD	�

��������� ������ �� ������� ��� ����� �
	 �

G WOR K MGB�C K j1U(J Y j<aXMGJLWOCXW@MORIMGB�C j1eLeLdNFHaij1MGFHR<U�PLCXV5CXdHR<e CXW j1U�P�MGB�C/aij1WOPgB�R<dHPLCXW r MGB�C/eLWORbP J�aXMGFHR<U
R1YpMGB�ClD K j1WGM aij1WOP FHD?P FNVbFHPLCEP FNU+P F�|=CXWOCXU(M eLBkj<DOCED	� A?B�CXWOCTj1WOC8��V5C K j1FNU+eLBkj<DOCED/MGBkj1M\j1F K MOR
MOCEDGM MGB�C/Y JLU�aXMGFHR<Ukj1dNFNM ' R1YuMGB�C D K j1WGM@aij1WOP%aOBLFNe j1dHR<UL]Tq FNMGB%CXU�DGJLWGFNUL]TMGB�C DOCEaXJLWOC/FNULFNMGF j1dNFHDvj1MGFHR<U
j1U�P e CXWODOR<Ukj1dNFHDvj1MGFHR<U R1Y MGB�C aOBLFNeqV DgP F�|=CXWOCXU(M�Y JLU�aXMGFHR<U�D	� J C & WGFHC;� ' P FHDOaXJ�DOD�Cij<aOB R1Y MGB�C K
& CXdHRiq��

$ A
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� � t BLFNe j1U�P aij1WOP K j1U(J Y j<aXMGJLWGFNUL] eLBkj<DOC�FHD aij1WGWGFHCEP R<JLM &(' MGB�C aOBLFNe K j1U(J Y j<aXMGJLWOCXWOD	�
� U�MGBLFHD%eLBkj<DOCQMGB�C�DGFNdNFHaER<U aOBLFNe FHD K j1U(J Y j<aXMGJLWOCEP j1U�P�MOCEDGMOCEP � t CXWGMvj1FNU�Y j & WGFHaij1MGFHR<U
P�j1Mvj q FNdNd & C�q WGFNMGMOCXU MOR MGB�CgaOBLFNe9j1U�P FNMlFHDlMGB�CXU�WOCij<P ' MOR & CgPLCXdNFNV5CXWOCEP�MOR MGB�C	aij1WOP
K j1U(J Y j<aXMGJLWOCXW	�

�&� �?c@WOC �6c-CXWODOR<Ukj1dNFHDvj1MGFHR<U��+A?BLFHDTeLBkj<DOC%FHD^aij1WGWGFHCEP R<JLM &(' MGB�C%aij1WOP DGJLeLeLdNFHCXWOD	��A?B�C K j1FNU
R<e CXWvj1MGFHR<U R1Y MGBLFHD eLBkj<DOCTFHD MGBkj1M\MGB�C^aOBLFNe FHD K R<JLU(MOCEP R<U�MGB�CTeLd j<DGMGFHa^aij1WOP �7A?B�C^aOBLFNe
FHDIaER<ULU�CEaXMOCEP�MOR%MGB�CTeLWGFNU(MOCEP aXFNWOaXJLFNM & R5j1WOP j1U�P�MGB�C^D K j1WGMIaij1WOP�R<e CXWvj1MGFNUL] D ' DGMOC K FHD
j1dHDOR+FNU�DGMvj1dNdHCEP � � Y/FNMTFHD`WOC � JLFNWOCEP r j1MTMGBLFHD^DGMvj1]5C	MGB�CgY JLU�aXMGFHR<Ukj1dNFNM ' R1Y?MGB�C%D K j1WGM^aij1WOP
aij1U & C`MOCEDGMOCEP �

�&�&� �/c-CXWODOR<Ukj1dNFHDvj1MGFHR<U���A?BLFHD`eLBkj<DOC	FHD^aij1WGWGFHCEP R<JLM &(' MGB�C%aij1WOP�FHDODGJ�CXWOD	� � M`FHD`WOCX](j1WOPLCEP9j<D
MGB�C K j1FNU�R<e CXWvj1MGFHR<U�DGFNU�aEC MGB�C dHR<]>FHaij1d\P�j1Mvj�DGMGWGJ�aXMGJLWOCEDeK C � ] �@P�j1Mvjm��dHCED r P FNWOCEaXMOR<WGFHCED
j1U�P�j1eLeLdNFHaij1MGFHR<U�D M j1WOC q WGFNMGMOCXU MOR MGB�C aij1WOP � � PLP FNMGFHR<Ukj1dNd '5r FNU Y[R<W K j1MGFHR<U j & R<JLMgMGB�C
aij1WOPQB�R<dHPLCXW\FHPLCXU(MGFNM ' q FNdNd & C`q WGFNMGMOCXU MOR	MGB�C^aij1WOP �

�,k � SIMGFNdNFHDvj1MGFHR<U c@Bkj<DOC � A?BLFHD\eLBkj<DOC`FNU�aXdNJ�PLCED\MGB�CTJ�DOCTR1Y MGB�C^aij1WOP &(' MGB�C^aij1WOPQB�R<dHPLCXWOD	�

k � ApCXW K FNUkj1MGFHR<U c@Bkj<DOC � A?B�CXWOC�j1WOC M6q/R�q?j ' D%MGBkj1M	MGB�C+aij1WOP aij1U & C K RiV5CEP FNU(MOR�MGBLFHD
eLBkj<DOC � G FNWODGMGd '5r MGB�C7D K j1WGM-aij1WOP�R<e CXWvj1MGFNUL]`D ' DGMOC K R<W j1Ugj1eLeLdNFHaij1MGFHR<U K j 'T& dHRbaOw�j<aEaECEDOD
& CEaij1J�DOC%aECXWGMvj1FNU9DOCEaXJLWGFNM ' Y[Cij1MGJLWOCED�K C � ] �=c � W�U(J K�& CXWOD M j1WOC & dHRbaOw5CEP �S�bCEaER<U�P d '5r MGB�C
D K j1WGMIaij1WOP K j '+& CEaER K CTeLB ' DGFHaij1dNd ' P�j K j1]5CEP r C � ] �LMGB�C^aOBLFNe�FHD & WOR<w5CXU��

� DGdNFN]>B(MGd ' P F�|=CXWOCXU(M	D K j1WGM�aij1WOP dNF Y[C�a ' aXdHC�K PLCEP FHaij1MOCEP Y[R<W ��Ukj1U�aXF j1d/MGWvj1U�Dvj<aXMGFHR<U aij1WOPLD M FHD
eLWOCEDOCXU(MOCEP�FNU � �O� f U $+U $ �vf � 
 h � �

� D q/C�C���j K FNU�C^MGB�C K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U D K j1WGMlaij1WOPQMOCEaOBLU�R<dHR<] '5r FNU DOCEaXMGFHR<U � $ � 
 �Nf^q/C^e R<FNU(M
R<JLMTMGBkj1MTMGB�CgMGB�C�j & RiV5C	dNF Y[C	a ' aXdHCED^j1WOC	U�R<M�j & DOR<dNJLMOC � G R<W^C���j K eLdHC r FNMTaER<JLdHP & CgMGB�C%aij<DOC
MGBkj1M`MGB�CgD K j1WGMTaij1WOP R<e CXWvj1MGFNUL]QD ' DGMOC K FHDlU�R<MlFNU�DGMvj1dNdHCEP FNU MGB�CgeLWOC � e CXWODOR<Ukj1dNFHDvj1MGFHR<U eLBkj<DOC
& JLMlFNU MGB�CgaOBLFNe j1U�P aij1WOP K j1U(J Y j<aXMGJLWGFNUL]+eLBkj<DOC �u�(F K FNd j1WGd '5r q FNMGB MGB�CTY[Cij1MGJLWOCgR1Y7P ' Ukj K FHa
D K j1WGM%aij1WOP�j1eLeLdNFHaij1MGFHR<U PLRiq ULdHR5j<P MGB�C+aij1WOP aij1U j<aEaECXeLM%R<W	WOC K RiV5C Y JLWGMGB�CXW�j1eLeLdNFHaij1MGFHR<U�D
q BLFNdHCTFNM Bkj<D K RiV5CEPQFNU(MOR�MGB�C`JLMGFNdNFHDvj1MGFHR<U eLBkj<DOC �

$ E
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� dNMGB�R<JL]>B�MGB�C�j<aXMGJkj1d\aOBLFNe j1U�P MGB�C+D K j1WGM�aij1WOP R<e CXWvj1MGFNUL]9D ' DGMOC K eLWORiVbFHPLCQMGB�C WOC � JLFNWOCEP
DOCEaXJLWGFNM '5r FNMlFHDlMGB�C�e CXWODOR<Ukj1dNFHDvj1MGFHR<U R<e CXWvj1MGFHR<U�q BLFHaOB aXWOCij1MOCED^j1U�P CXUkj & dHCED`MGB�Cgaij1WOPfV DlY JLU�a �
MGFHR<Ukj1dNFNM ' � A?B�CXWOC Y[R<WOC r e CXWODOR<Ukj1dNFHDvj1MGFHR<U FHD7MGB�CIaECXU(MGWvj1d eLWORbaECEDOD FNU MGB�ClD K j1WGM/aij1WOP eLWORbP J�aXMGFHR<U
eLBkj<DOC �

��������� ��� 	  ��� ��� � �� � 	�� ������ �� ����� �

� U+MGB�C`Y[R<dNdHRiq FNUL] DGJ & DOCEaXMGFHR<UQq/C^R<JLMGdNFNU�C`MGB�C K j1FNU�aOBkj1Wvj<aXMOCXWGFHDGMGFHaEDlR1Y R<U�CTR1Y MGB�C K R>DGM q/CXdNd��
wbU�Riq U K JLdNMGF��[Y JLU�aXMGFHR<U�D K j1WGMQaij1WOP R<e CXWvj1MGFNUL]�D ' DGMOC K D	� � U PLR<FNUL]�DOR r q/C BLFN]>BLdNFN]>B(MQMGB�C
aOBkj1Wvj<aXMOCXWGFHDGMGFHaED�j1U�P FNUkj<PLC � Jkj<aXFHCED^R1Y/D K j1WGMTaij1WOPLD & C Y[R<WOC�MGB�C%j<P V5CXU(M^R1Y K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U
aij1WOPLD	�

� � ��� $-$'&�()���*�+()��� � � .0��( ��� ��5 $ 7 ����."&

A?B�C�m JLdNMGF�� j1eLeLdNFHaij1MGFHR<U c j 'bK CXU(M t BLFNex�Ie CXWvj1MGFNUL]�� ' DGMOC K K m c t � � M �Nf U�� r j<D%FNMOD%Ukj K C
F K eLdNFHCED r FHD%j1U R<e CXWvj1MGFNUL] D ' DGMOC K j<P�j1eLMOCEP MOR K JLdNMGF eLJLWGe R>DOC+j1U�P ekj 'bK CXU(M j1eLeLdNFHaij1MGFHR<U�D	�
A?B�C`Y j<aXM\MGBkj1MIMGB�C^m c t � �+Ukj K C�aER<U(Mvj1FNU�DIMGB�CTq/R<WOP �6K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U � PLRbCED U�R<MIF K eLd '
MGBkj1M j1eLeLdNFHaij1MGFHR<U�D aij1U & CQPLRiq ULdHR5j<PLCEP j1M j1U ' DGMvj1]5CQR1Y`MGB�C�aij1WOPfV D%dNF Y[C�a ' aXdHC � � M%Wvj1MGB�CXW
K Cij1U�DgMGBkj1M%j1eLeLdNFHaij1MGFHR<U�D	aij1U aERbC�� FHDGMgR<U MGB�C Dvj K C aij1WOP r & JLM�MGB�C ' BkjEV5C MOR & C�FNU�DGMvj1dNdHCEP
P JLWGFNUL]�MGB�CTe CXWODOR<Ukj1dNFHDvj1MGFHR<U�eLBkj<DOC �

A?B�CQm c t � � D K j1WGM�aij1WOP�R<e CXWvj1MGFNUL]9D ' DGMOC K aER K CED%q FNMGB�MGB�C K j1MOaOBLFNUL] m c t � � D K j1WGM
aij1WOPLD	� � MTFHD^aER K ekj1MGF & dHC%q FNMGB MGB�C � �O� E6B fCA � � DGMvj1U�P�j1WOP P�j1Mvj+DGMGWGJ�aXMGJLWOCEDgj1U�P aER K%K j1U�PLD
K R<U�ClP F�|=CXWOCXU�aECIFHD MGBkj1M/FNM/DGJLeLe R<WGMOD?j^DGFNUL]>dHC\dHCXV5CXduR1YpDGJ & �6P FNWOCEaXMOR<WGFHCED M � � M7FHD/j1dHDOR�aER K ekj1MGF & dHC
q FNMGB�FNMOD eLWOCEPLCEaECEDODOR<W r MGB�C^m JLdNMGF�� j1eLeLdNFHaij1MGFHR<U t BLFNeI�Ie CXWvj1MGFNUL](� ' DGMOC K K m t � � M � h � �

A?B�C^m c t � �+aXW ' eLMOR<]>Wvj1eLBLFHa�DOCEaXJLWGFNM ' Y[Cij1MGJLWOCEDIaij1U & CTDGJ K%K j1WGFHDOCEP j<D?Y[R<dNdHRiq\DC{

�(�bCEaXJLWOC K CEDODvj1]>FNUL] r q BLFHaOB�F K eLdNFHCED@eLWOR<MOCEaXMGFHR<U�R1YuMGB�C\j<P K FNULFHDGMGWvj1MGFHR<U aER K%K j1U�P	MGWvj1U�D �
K FHDODGFHR<U�D & CXM6q/CECXU aij1WOPLDlj1U�P�MOCXW K FNUkj1dHD r j<D\PLC;��U�CEP�FNU � �O� E6B fCA � � �/A?BLFHD\FHDIj<aXMGJkj1dNd '

$ B
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j<aOBLFHCXV5CEP CXFNMGB�CXW &(' CXU�aXW ' eLMGFNUL] MGB�C�P�j1Mvj%DOCXU(M\MOR%MGB�C^aij1WOP r R<W &(' DOCXU�P FNUL] 
 &(' MOCEDIR1Y
jQaXW ' eLMOR<]>Wvj1eLBLFHa aOB�CEaOw DGJ K j1dHR<UL] q FNMGB aECXWGMvj1FNU D K j1WGM�aij1WOP9aER K%K j1U�PLD	� A?B(J�D r MGB�C
WOCEaECXFNV5CXWlaij1UQV5CXWGF Y ' MGB�C`FNU(MOCX]>WGFNM ' R1Y MGB�CTMGWvj1U�D K FHDODGFHR<U��

� t j1WOP � ApCXW K FNUkj1d j1JLMGB�CXU(MGFHaij1MGFHR<U r FHDIj	M6q/R � q?j ' j1JLMGB�CXU(MGFHaij1MGFHR<U eLWORbaECEDOD	�@A?B�CTeLWORbaECEDOD
FHD/j<aOBLFHCXV5CEP�q FNMGB jTDGF K eLdHC\aOBkj1dNdHCXUL]5C � WOCEDGe R<U�DOClD ' DGMOC K j1U�P jTDGBkj1WOCEP%w5C '	& CXM6q/CECXU MGB�C
M6q/R CXU(MGFNMGFHCED	�

� � P K FNULFHDGMGWvj1MGFHR<U�aER K%K j1U�P MGWvj1U�D K FHDODGFHR<U V5CXWGF��kaij1MGFHR<U J�DGFNUL] DOCEaXJLWOC K CEDODvj1]>FNUL] r C K �
eLdHR ' FNUL] aXW ' eLMOR<]>Wvj1eLBLFHa�aOB�CEaOw DGJ K D	�

�(�bCXU�DGFNMGFNV5ClaER K%K j1U�P K R<ULFNMOR<WGFNUL] r q BLFHaOB ]5CXU�CXWvj1MOCED j^aXW ' eLMOR<]>Wvj1eLBLFHalaECXWGMGF��kaij1MOC & j<DOCEP
R<U�j%DOCXU�DGFNMGFNV5C�aER K%K j1U�P aER<JLU(MOCXWTj1U�P�MGB�C^eLWOCXVbFHR<J�DGd ' C��LCEaXJLMOCEP DOCXU�DGFNMGFNV5C^aER K%K j1U�P
B�Cij<PLCXW r PLCXMvj1FNdHD\R1Y q BLFHaOB�j1WOC^DGMOR<WOCEP+FNU(MOCXWGUkj1dNd ' FNU�MGB�CTaij1WOP �

� c j 'bK CXU(MTaER K%K j1U�P aXW ' eLMOR<]>Wvj K D`j1WOC^FHDODGJ�CEP�P JLWGFNUL] ekj 'bK CXU(MlMGWvj1U�Dvj<aXMGFHR<U�DOCEDODGFHR<U�D	�
A?B�C m c t � �	aij1WOPLD7j1U�P	MOCXW K FNUkj1dHD ]5CXU�CXWvj1MOC\aXW ' eLMOR<]>Wvj K D@MGBkj1M7aij1U & C/J�DOCEP	MOR`V5CXWGF Y '
MGB�CTFNU(MOCX]>WGFNM ' R1Y MGB�CTMGWvj1U�D K FHDODGFHR<U��

� U�R<MGB�CXW K JLdNMGF��[Y JLU�aXMGFHR<U
� t � � q BLFHaOB R�|=CXWOD V5CXW ' DGF K FNd j1W Y JLU�aXMGFHR<Ukj1dNFNM ' MOR	MGB�CTm c t � � FHD
aij1dNdHCEP�� � t � n �Nf 
�� �

� ��� � ��� ��
 � ����� ��
 � �	��
���� ��� � � � � � � � � � � �������������

� U MGBLFHD`DOCEaXMGFHR<U�q/C%PLCEDOaXWGF & C�MGB�C K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U D K j1WGM`aij1WOP MOCEaOBLU�R<dHR<] ' � J C	R<e CXU�R<JLW
P FHDOaXJ�DODGFHR<U &(' C�� eLd j1FNULFNUL]+MGB�C�U�CECEP�Y[R<W K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U9D K j1WGM`aij1WOPLD	�u�(J & DOC � J�CXU(MGd '5r q/C
PLCEDOaXWGF & C	M6q/R�R1Y?MGB�C K R>DGM�j<P V>j1U�aECEP9j1U�P�q/CXdNd wbU�Riq U D K j1WGM^aij1WOP MOCEaOBLU�R<dHR<]>FHCED r MGB�C P(jEV>j
t j1WOP j1U�P�m JLdNMOR>D	�

$ h
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m R>DGMz� t � �bDgj1WOC%d j1WG]5CXd ' aER<U�aECXWGU�CEP9q FNMGB MGB�C K j1Ukj1]5C K CXU(M%j1U�P eLWOR<MOCEaXMGFHR<U R1Y\P�j1Mvj=��dHCED
j1dHR<UL]\q FNMGB^MGB�C@eLWORiVbFHDGFHR<U�R1Y�aXW ' eLMOR<]>Wvj1eLBLFHa/j1dN]5R<WGFNMGB K D	� � dNMGB�R<JL]>B^MGB�C � �O��E6B fCA � � DGMvj1U�P�j1WOP
aXd j1F K D MOR`eLWORiVbFHPLCIj1U j & DGMGWvj<aXM@VbFHCXq R1Y3j K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U+R<e CXWvj1MGFNUL]�D ' DGMOC K�r FNM@FHD R & VbFHR<J�D
MGBkj1M8� t � �bD & JLFNdNM\j1WOR<JLU�P+MGBLFHD?eLWOR<e R>DOCEP K CXMGB�RbPLR<dHR<] ' q FNdNd U�R<M & CIMGWGJ�C K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U
� t � � � A?BLFHDgFHDgMGWGJ�C+DGFNU�aEC F Y K R<WOC MGBkj1U�R<U�CQj1eLeLdNFHaij1MGFHR<U�FHD�MOR WOCEDGFHPLC FNU MGB�C+Dvj K C aij1WOP r
j1eLeLdNFHaij1MGFHR<U PLCXV5CXdHR<e CXWOD%q FNdNd BkjEV5C+MOR j1]>WOCEC�j1U�P PLC;��U�CQMGB�CXFNW�j1eLeLdNFHaij1MGFHR<U DGMGWGJ�aXMGJLWOCED�j1U�P
FNU(MOCXW � j1eLeLdNFHaij1MGFHR<U�WOCXd j1MGFHR<U�DGBLFNe�D\FNU j<P V>j1U�aEC �

� U+MGB�C`ekj<DGM r & C Y[R<WOClMGB�CTC K CXWG]5CXU�aEC�R1Y K JLdNMGF-j1eLeLdNFHaij1MGFHR<U D K j1WGM\aij1WOPLD r PLCXV5CXdHR<eLFNUL] j	D K j1WGM
aij1WOP%j1eLeLdNFHaij1MGFHR<U%q?j<D@R1Y MOCXU�jlP F
	 aXJLdNM eLWORbaECEDOD	� � dNMGB�R<JL]>B	MGB�C � �O�xE6B fCAlDOCXWGFHCED R1YuDGMvj1U�P�j1WOPLD
j1MGMOC K eLMOCEP+MORgDGMvj1U�P�j1WOP FHDOC`aECXWGMvj1FNU�j<DGe CEaXMOD j1M/MGB�C`D K j1WGM?aij1WOPQj1eLeLdNFHaij1MGFHR<UQdHCXV5CXd r MGB�C`D K j1WGM
aij1WOPfV DlFNU(MOCXWGUkj1d@q/R<WGwbFNUL]+V>j1WGFHCEP & CXM6q/CECXU P F�|=CXWOCXU(M^D K j1WGM`aij1WOP V5CXU�PLR<WOD	�`A?BLFHDlFHDIMGB�C K j1FNU
WOCij<DOR<U Y[R<W\MGB�C�d j1WG]5C�U(J K�& CXW`R1Y/j1eLeLdNFHaij1MGFHR<U�eLWOR<]>Wvj K%K FNUL]+FNU(MOCXW Y j<aECED K � c � D M P FHaXMvj1MOCEP &('
MGB�C^DGe CEaXF��ka`Bkj1WOP q?j1WOC�aOBkj1Wvj<aXMOCXWGFHDGMGFHaED`R1Y-MGB�C^P F�|=CXWOCXU(MlD K j1WGM\aij1WOP K FHaXWOR<eLWORbaECEDODOR<WOD	�

�lFNV5CXU MGBkj1MgD K j1WGM�aij1WOP K j1U(J Y j<aXMGJLWOCXWODgq/CXWOC�WOCXdNJ�aXMvj1U(MgMORQeLWORiVbFHPLC�FNU Y[R<W K j1MGFHR<U j1U�P eLWOR �
]>Wvj K%K FNUL] MORbR<dHD`Y[R<W^MGB�CXFNW^eLWORbP J�aXMOD r FNM^q?j<D^V5CXW ' P F
	 aXJLdNM^Y[R<W�D K j1WGM^aij1WOPLD^MOR & C	JLMGFNdNFHDOCEP
&(' j1U ' R<U�CTR<JLMODGFHPLCTj�D K j1dNd U(J K�& CXWOD\R1Y-C�� e CXWGMOD r(K j1FNULd ' q/R<WGwbFNUL]	Y[R<W/MGB�Cld j1WG]5C`D K j1WGM aij1WOP
K j1U(J Y j<aXMGJLWGFNUL]+aER K ekj1ULFHCED	� G JLWGMGB�CXW K R<WOC r P J�CTMOR	MGB�C^P F�|=CXWOCXU(MlDGMOCXe�D FNU(V5R<dNV5CEP�FNU�MGB�CTe CXW �
DOR<Ukj1dNFHDvj1MGFHR<U9eLBkj<DOCeK DOCEaXMGFHR<U � $ � $ � 
 M r D K j1WGM�aij1WOP9PLCXV5CXdHR<e CXWOD^Bkj<P MORQq?j1FNM^Y[R<Wgj e CXWGFHRbP R1Y
MGF K C�K Y WOR K j�aER<JLeLdHClR1Ypq/CECXw D/MOR	j�aER<JLeLdHC`R1Y K R<U(MGB�D M FNUQR<WOPLCXW7Y[R<W/MGB�CXFNW j1eLeLdNFHaij1MGFHR<UQMOR & C
PLCXdNFNV5CXWOCEP�q FNMGBLFNU�MGB�C^D K j1WGM\aij1WOP K j<DGw �

�(FNU�aECIMGB�Clj1eLeLdNFHaij1MGFHR<U�D?q/CXWOClPLCEDGFN]>U�CEP MOR^WGJLU R<U eLWOR<eLWGFHCXMvj1W ' D K j1WGM/aij1WOP K FHaXWOR � eLWORbaECEDODOR<WOD
MGB�C ' q/CXWOCQU�R<M j & dHC+MOR�WGJLU�R<U�P F�|=CXWOCXU(M D K j1WGM�aij1WOPLD	� A?BLFHD%F K eLdNFHCED�MGBkj1M%MGB�CXWOC+q?j<D�U�R
eLd j1M Y[R<W K FNU�PLCXe CXU�PLCXU�aEC j1U�P�j1eLeLdNFHaij1MGFHR<U�D Bkj<P MOR & CQaER K eLdHCXMOCXd ' WOC � q WGFNMGMOCXU�FNU�R<WOPLCXW�MOR
& CEaER K CTe R<WGMvj & dHC & CXM6q/CECXU P F�|=CXWOCXU(MlD K j1WGM\aij1WOPQeLd j1M Y[R<W K D	�


+U
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� M?FHD\R & VbFHR<J�D MGBkj1Mlj1eLeLdNFHaij1MGFHR<U PLCXV5CXdHR<e CXWOD WOC � JLFNWOCTU�CXq MOCEaOBLULF � J�CED\MGBkj1M q FNdNdpCXUkj & dHC^D K j1WGM
aij1WOPLD MOR9B�R>DGM K JLdNMGFNeLdHC�j1eLeLdNFHaij1MGFHR<U�DQDOCEaXJLWOCXd ' � G R<W+C���j K eLdHC r MGB�CEDOC j1eLeLdNFHaij1MGFHR<U�D K FN]>B(M
R<WGFN]>FNUkj1MOC Y WOR K P F�|=CXWOCXU(MQaER K ekj1ULFHCED r DGBkj1WOC aECXWGMvj1FNU FNU Y[R<W K j1MGFHR<U j1U�P K R<WOC F K e R<WGMvj1U(MGd '
MGB�C ' aER<JLdHP & C	FNU�DGMvj1dNdHCEP9j1M�j1U ' d j1MOCXW�DGMvj1]5C%FNU MGB�C�aij1WOPfV D^dNF Y[C%a ' aXdHC%q FNMGB�R<JLM^WOC Y[CXWOCXU�aEC�MOR
MGB�C+C�� FHDGMGFNUL] j1eLeLdNFHaij1MGFHR<U�D	� G FNUkj1dNd '5r DGMGWOR<UL]�]>Jkj1Wvj1U(MOCECED�DGB�R<JLdHP & C eLWOCEDOCXU(M%MOR K j1w5C+DGJLWOC
MGBkj1M/j1eLeLdNFHaij1MGFHR<U�D7q FNdNdkU�R<M FNU(MOCXW Y[CXWOC\q FNMGB Cij<aOB R<MGB�CXWnK F � C �5MGB�C ' DGB�R<JLdHP & C?WOCEDGMGWGFHaXMOCEP�q FNMGBLFNU
MGB�CXFNWIRiq U�j1eLeLdNFHaij1MGFHR<U DGekj<aEC M j1U�PQMGBkj1M\WOCEDOR<JLWOaECEDIDGB�R<JLdHP & C�j<aEaECEDODGF & dHC^R<ULd ' MGBLWOR<JL]>B q/CXdNd
PLC;��U�CEP�R<e CXWvj1MGFNUL] D ' DGMOC K aij1dNdHD	�

��������� � ����� � ����������� �

A?B�CzP(jEV>j t j1WOP � eLeLdNFHaij1MGFHR<U�c@WOR<]>Wvj K%K FNUL] � U(MOCXW Y j<aEC(K � c ��M f � U q?j<DlWOCXdHCij<DOCEP FNU
�laXMOR & CXW
fih>h+A � A?BLFHD�q?j<D MGB�C�FNULFNMGF j1d`j1MGMOC K eLM MOR & WGFNUL]9MGB�C & CXU�C;��MOD R1Y_P(jEV>j MOR MGB�C�D K j1WGM aij1WOP
q/R<WGdHP �/A?B�C K FNULF K J K D K j1WGMIaij1WOP�CXU(VbFNWOR<U K CXU(MlU�CECEPLCEP�MOR	WGJLU�MGB�C*P(jEV>j t j1WOP � c � f � U FHD
j 
+U+U } � c K wbFNdHRQFNU�DGMGWGJ�aXMGFHR<U�D^e CXW^DOCEaER<U�P M^t c S r f $ } &(' MOCED�ny�lm r>� } &(' MOCED*o�o c ny�lm
j1U�PI� f $ &(' MOCED`R1Y7n � m �kA?B�CzP(jEV>j t j1WOP � c � DGJLeLe R<WGMODIMGB�C^Y[R<dNdHRiq FNUL]QP�j1Mvj�M ' e CEDlU�CECEPLCEP
Y[R<W�P(jEV>j t j1WOP j1eLeLdNFHaij1MGFHR<U�DC{ X RbR<dHCij1U r?&(' MOC j1U�P DGB�R<WGM P�j1Mvj M ' e CED r j1dNdlR & GCEaXM �6R<WGFHCXU(MOCEP
DOaER<e C�j1U�P & FNU�P FNUL]�WGJLdHCED r j1dNdR�kRiq�aER<U(MGWOR<d/DGMvj1MOC K CXU(MOD r j1dNd R<e CXWvj1MOR<WODgj1U�P K RbP F��kCXWOD r JLULF��
P F K CXU�DGFHR<Ukj1d j1WGWvj ' D	�`A?B�C � c � aER<U�DGFHDGMOD`R1Y7MGB�C
	��������������������� ekj<aOw>j1]5Cgq BLFHaOB PLC;��U�CEDlMGB�C
& j<DGFHa^aER K%K j1U�PLDlj1U�P�CXWGWOR<WIaERbPLCEDIj<D\DGe CEaXF��kCEP+FNU � �O��E6B fCA � � �

� U �bCXeLMOC K�& CXW\fih>hFE r MGB�C�P(jEV>j t j1WOP � c � $ � U q?j<D-WOCXdHCij<DOCEP &(' P(jEV>jF�bR1Y M-q FNMGB K R<WOC?j<P V>j1U�aECEP
Y[Cij1MGJLWOCED j1U�PgC�� MOCXU�PLCEPTY JLU�aXMGFHR<Ukj1dNFNM ' �@A?B�C � c � $ � U aER<U�DGFHDGMOCEP�R1Y�MGBLWOCEC7P F�|=CXWOCXU(M@PLRbaXJ K CXU(MODC{

� � A?B�C�P(jEV>j t j1WOP k FNWGMGJkj1d m�j<aOBLFNU�C��(e CEaXF��kaij1MGFHR<U � $ h � r MGBkj1MTPLC;��U�CEDlMGB�C & CXBkjEVbFHR<JLWTR1Y
MGB�C�VbFNWGMGJkj1d K j<aOBLFNU�C r C � ] �QP(jEV>j t j1WOP DGJLeLe R<WGMOCEP j1U�P�JLU�DGJLeLe R<WGMOCEP�Y[Cij1MGJLWOCED r B�Riq
C��LaECXeLMGFHR<U�Dlj1WOC^aij1JL]>B(M r CXMOa �

�&� �?A?B�C(P(jEV>j t j1WOP $ � U c@WOR<]>Wvj K%K FNUL] t R<U�aECXeLMOD � 
+U�� r aER<U(Mvj1FNU�FNU Y[R<W K j1MGFHR<U�j & R<JLMgMGB�C
P(jEV>j t j1WOP $ � U aXd j<DODOCED`j1U�P B�Riq MGB�C ' aij1U & C^J�DOCEP FNU�D K j1WGM`aij1WOP�j1eLeLdHCXMOD	� �bR K CgR1Y


 f
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MGB�C aER<U�aECXeLMOD	aERiV5CXWOCEP�j1WOC+{	MGWvj1U�Dvj<aXMGFHR<U�j1MOR K FHaXFNM '5r�� �O� E6B fCA � � ��dHC D ' DGMOC K�r j1eLeLdHCXM
dNF Y[C`MGF K C r CXMOa �

�&�&� �/A?B�C P(jEV>j t j1WOP � c � $ � U �(e CEaXF��kaij1MGFHR<U � 
 f � r PLCEDOaXWGF & CED^j1dNd MGB�C P(jEV>j t j1WOP�ekj<aOw>j1]5CED r
aXd j<DODOCEDIj1U�P K CXMGB�RbPLD	�

� K R<UL]�MGB�C K R>DGM U�R<Mvj & dHC^DGJLeLe R<WGMOCEP+Y[Cij1MGJLWOCEDIR1Y MGB�C � c � $ � U � $ � � j1WOCTMGB�ClY[R<dNdHRiq FNUL]a{

� c j<aOw>j1]5CED`j1WOCTJ�DOCEPQC���j<aXMGd ' MGB�C`q?j ' MGB�C ' j1WOC^PLC;��U�CEPQFNU DGMvj1U�P�j1WOPmP(jEV>j �

� _ ' Ukj K FHaz� & GCEaXM t WOCij1MGFHR<U R1Y & R<MGB�aXd j<DOD FNU�DGMvj1U�aECEDlj1U�P�j1WGWvj ' D\FHD\DGJLeLe R<WGMOCEP �

� k FNWGMGJkj1dpm CXMGB�RbPLDIj1U�P � U(MOCXW Y j<aECED rLK j '+& CTPLC;��U�CEP j<D FNU DGMvj1U�P�j1WOPmP(jEV>j �

��o �LaECXeLMGFHR<U�D%j1WOC%]5CXU�CXWvj1dNd ' DGJLeLe R<WGMOCEP r j1ekj1WGM�Y WOR K DOR K C C��LaECXeLMGFHR<U�D	j1U�P9CXWGWOR<WgDGJ & �
aXd j<DODOCED q BLFHaOB j1WOC�Ukj1MGJLWvj1dNd ' JLU�DGJLeLe R<WGMOCEP K C � ] �/C��LaECXeLMGFHR<U�D Y[R<W K JLdNMGF��6P F K CXU�DGFHR<Ukj1d
j1WGWvj ' D r CXMOa � M �

A?B�C K FNULF K J K D K j1WGMTaij1WOP K FHaXWOR<eLWORbaECEDODOR<W`WOC � JLFNWOC K CXU(MODTY[R<W`DGJLeLe R<WGMGFNUL]+MGB�C � c � j1WOC+fCA
} &(' MOCED/R1Y3ny�lm r B*} &(' MOCED/R1Yqo�o c ny�lm j1U�P $ �+A &(' MOCED/R1Ypn � m �>A?B�C8P(jEV>j t j1WOP � c � $ � U
FHD`aER K eLdNF j1U(MTq FNMGB � �O� E6B fCA ekj1WGMOD A r E j1U�PIB � � U rH�+��rH� $�� � � K R<WOCgPLCXMvj1FNdHCEP�aERiV5CXWvj1]5C%R1Y
MGB�C � c � FHD eLWORiVbFHPLCEPQFNU DOCEaXMGFHR<U � $ � 
 � � �

� U G C & WGJkj1W ' fih>h>he�(JLU WOCXdHCij<DOCEP MGB�C%d j1MOCEDGM^V5CXWODGFHR<U9R1Y?MGB�CSP(jEV>j t j1WOP � c � $ �Nf � 
 $�� ��A?B�C
K j�GR<WICXULBkj1U�aEC K CXU(MOD`j1U�P�aOBkj1UL]5CED Y WOR K P(jEV>j t j1WOP � c � $ � U j1WOC`MGB�C`Y[R<dNdHRiq FNUL]a{

� A?B�C aXW ' eLMOR<]>Wvj1eLB ' C�� MOCXU�DGFHR<U ekj<aOw>j1]5C Bkj<D & CECXU WOCEaER<U�DGMGWGJ�aXMOCEP �+A?BLFHD�F K eLdNFHCED^MGBkj1M
MGB�C 	����� � ����� � ��� ��� ����	�
 j1U�P 	����� � ����� � � ��
���	�� ekj<aOw>j1]5CED`eLWORiVbFHPLC	C�� MOCXU�PLCEP Y JLU�a �
MGFHR<Ukj1dNFNM ' Y[R<W%DOCEaXJLWGFNM ' eLWGF K FNMGFNV5CED	� � PLP FNMGFHR<Ukj1dNd ' j1dNd?MGB�C+C�� e R<WGM	aER<U(MGWOR<d\aXd j<DODOCED%j1WOC
MGWvj1U�D Y[CXWGWOCEPQFNU 	����� � ����� � � ��
���	�� �

� A?B�CTj1eLeLdHCXM���WOCXq?j1dNd=FHD K R<WOClWOR & J�DGM\j1U�P K R<WOClWOCEDGMGWGFHaXMGFNV5C � G WOR K U�Riq R<U�j1eLeLdHCXMOD j1WOC


 $
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j1dNdHRiq/CEP�MOR aXJ�DGMOR K F �iC%j<aEaECEDODlaER<U(MGWOR<d VbF j j%V5CXW ' q/CXdNd PLC;��U�CEP DGBkj1Wvj & dHC�FNU(MOCXW Y j<aEC�Y[R<W
R & GCEaXMIDGBkj1WGFNUL] �

� c j1WGMGFHaXJLd j1WIF K e R<WGMvj1U�aECTBkj<D & CECXUQeLd j<aECEP�R<UQMGB�CTPLCEDGFN]>U�R1Y-MGB�CTDGe CEaXF��kaij1MGFHR<U�FNU�R<WOPLCXW
MOR	j1dNdHRiq j1eLeLdHCXMOD/Y WOR K P F�|=CXWOCXU(M\D K j1WGM?aij1WOP+j1eLeLdNFHaij1MGFHR<UQPLCXV5CXdHR<e CXWOD?MOR & CEaER K C K R<WOC
e R<WGMvj & dHC �

� A?B�C � �O� E6B fCA � � ��dHC D ' DGMOC K C�� MOCXU�DGFHR<U ekj<aOw>j1]5C 	����� � ����� � ��������� ��� ����� Bkj<D & CECXU
PLCXdHCXMOCEP �

�(�(FNU�aEC�P(jEV>j t j1WOP � c � $ �NfgaXd j<DODOCED r F � C �uMGB�C
	�������
	����� ekj<aOw>j1]5C r j1WOC�WOC �6PLC;��U�CEP j<DTj
DGMGWGFHaXM@DGJ & DOCXM R1YHP(jEV>j`j1U�P	DGFNU�aEC7MGWvj1U�DGFHCXU(M@R & GCEaXMOD@j1WOC?aXWOCij1MOCEPgJ�DGFNUL]IY j<aXMOR<W '^K CXMGB�RbPLD r
MGB�C K RbPLCXdpaij1U & CTaER<U(V5CXULFHCXU(MGd ' DGF K JLd j1MOCEP R<U jgq/R<WGw DGMvj1MGFHR<U��

��������� ��� ��� ��� ��� �� 	 � � ����� 	�� ������ �� ����� �

J B�CXU9D K j1WGM�aij1WOP K j1U(J Y j<aXMGJLWOCXWODgPLCEaXFHPLCEP MOR�CXULBkj1U�aEC D K j1WGM�aij1WOP MOCEaOBLU�R<dHR<] ' MGB�C ' j1dHDOR
WOCij1dNFHDOCEP MGBkj1M/MGB�C ' U�CECEPLCEP MORgRiV5CXWOaER K ClMGB�C\dNF K FNMvj1MGFHR<U�D K CXU(MGFHR<U�CEP FNU+DOCEaXMGFHR<U � $ � 
 �Nf � A?BLFHD
dHCEP�MORTMGB�CIaER<U�aXdNJ�DGFHR<U MGBkj1MC{ � MGB�C\eLWOR & dHC K Y j<aECEP%FHD7DGF K FNd j1W7MORTMGBkj1M/R1Y=dHR5j<P FNUL]	aERbPLC FNU(MOR^MGB�C
J R<WGdHP J FHPLC J C &�& WORiq\DOCXWOD r jgeLWOR & dHC K MGBkj1M8P(jEV>j�j1MGMOC K eLMOCEP�MOR%DOR<dNV5C � � � � �

J B�CXU9J�DGFNUL] MGB�C�P(jEV>j�eLWOR<]>Wvj K%K FNUL] d j1UL]>Jkj1]5C MGB�C PLCXV5CXdHR<e K CXU(M%R1Y\D K j1WGMgaij1WOP j1eLeLdNFHaij �
MGFHR<U�D\FHDIDGF K eLdNF��kCEP j1U�PQF K eLWORiV5CEP � A?B�CTeLWGF K j1W ' WOCij<DOR<U & CXBLFNU�P�MGBLFHD\F K eLWORiV5C K CXU(M`FHD MGBkj1M
P(jEV>j t j1WOP�PLCXV5CXdHR<e CXWOD�j1WOCgeLWOCEDOCXU(MOCEP�q FNMGB9j V>j1WGFHCXM ' R1Y?DGMvj1U�P�j1WOP�R�| � MGB�C �6DGB�CXd Y?FNU(MOCX]>Wvj1MOCEP
P(jEV>jTPLCXV5CXdHR<e K CXU(M?CXU(VbFNWOR<U K CXU(MOD j1dHR<UL]^q FNMGB�MGB�CXFNW7DGJLeLe R<WGMGFNUL]�PLRbaXJ K CXU(Mvj1MGFHR<U���P(jEV>j t j1WOP
j1eLeLdNFHaij1MGFHR<U�D^aER<JLdHP & Cgq WGFNMGMOCXU K J�aOB K R<WOC � JLFHaOwbd ' DGFNU�aECgMGB�C	PLCXMvj1FNdHDTR1Y/D K j1WGMTaij1WOP�aER K �
eLdHC�� FNMGFHCEDlj1WOC`BLFHPLPLCXU��

A?B�C*P(jEV>j	eLWOR<]>Wvj K%K FNUL] d j1UL]>Jkj1]5C^ekj1Wvj<P FN] K eLWORiVbFHPLCEDlj%DOCEaXJLWOC K RbPLCXd=MGBkj1M\eLWOCXV5CXU(MODIeLWOR �
]>Wvj K D`Y WOR K ](j1FNULFNUL]�JLUkj1JLMGB�R<WGFHDOCEP9j<aEaECEDOD`MORQDOCXU�DGFNMGFNV5C	FNU Y[R<W K j1MGFHR<U��	A?BLFHD`F K eLdNFHCEDTMGBkj1MTF Y
P(jEV>j t j1WOP�j1eLeLdNFHaij1MGFHR<U�D+j<P B�CXWOC+MOR MGB�C+]5CXU�CXWvj1d8P(jEV>j�eLWOR<]>Wvj K%K FNUL] K RbPLCXd MGB�C ' q FNdNd & C
WOCEDGMGWGFHaXMOCEPQq FNMGBLFNU MGB�CXFNWIRiq U R<e CXWvj1MGFHR<Ukj1dpCXU(VbFNWOR<U K CXU(M	�
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�(FNU�aEC_P(jEV>j%FHD & j<DOCEP R<U�j	WGJLU(MGF K C &(' MOC �6aERbPLC�FNU(MOCXWGeLWOCXMOCXW`MGB�CTe R<WGMvj & FNdNFNM ' FHDODGJ�CTFHDIDGJ�aEaECEDOD �
Y JLdNd ' j<PLP WOCEDODOCEP � A?BLFHD F K eLdNFHCED MGBkj1M q FNMGB%MGB�C J�Dvj1]5C\R1Y FNU(MOCXWGeLWOCXMOCXWOD7FNU�MGB�C aij1WOPLD r P(jEV>j t j1WOP
j1eLeLdNFHaij1MGFHR<U�D\q/R<JLdHP & Cle R<WGMvj & dHC & CXM6q/CECXU P F�|=CXWOCXU(MID K j1WGMIaij1WOP K FHaXWOR<eLWORbaECEDODOR<WOD	� SIeL]>Wvj<P �
FNUL]^MGB�C\D K j1WGM7aij1WOPfV D@Y JLU�aXMGFHR<Ukj1dNFNM ' aER<JLdHP%Mvj1w5C eLd j<aEC\q FNMGB�U�CXq�F K eLWORiV5CEP j1eLeLdNFHaij1MGFHR<U�D7MGBkj1M
aER<JLdHP & C`FNU�DGMvj1dNdHCEP j1Mlj1U ' MGF K C^P JLWGFNUL] MGB�C`dNF Y[C^a ' aXdHCTR1Y MGB�C^D K j1WGM\aij1WOP �

G FNUkj1dNd '5r MGB�C K j�GR<W/eLWOR & dHC K MGBkj1M?Bkj<P MOR & CIDOR<dNV5CEP q?j<D/MGB�C K FN]>Wvj1MGFHR<UQR1Y3MGB�CI]5CXU�CXWvj1dfP(jEV>j
DOaOB�C K C�FNU(MOR jQD K j1WGM�aij1WOP CXU(VbFNWOR<U K CXU(M~K Mvj1wbFNUL] FNU(MOR j<aEaER<JLU(M�MGB�C�D K j1WGMgaij1WOP Bkj1WOP q?j1WOC
j1U�P K C K R<W ' aER<U�DGMGWvj1FNU(MOD M �

��������� � ����� � ����� � � � � � 	 	 	 � �

A?B�C`FNU(MOCXWGUkj1d j1WOaOBLFNMOCEaXMGJLWOC�R1Y MGB�C P(jEV>j t j1WOPQDGe CEaXF��kaij1MGFHR<U�FHD FNdNdNJ�DGMGWvj1MOCEPQFNUQMGB�C`WGFN]>B(M\Bkj1U�P
DGFHPLClR1Yf��]>JLWOC $ � $ � � M/MGB�C & R<MGMOR K d j ' CXW R1Y3MGB�ClD K j1WGM?aij1WOPQj1WOaOBLFNMOCEaXMGJLWOC`MGB�CXWOCIFHD7MGB�C`D K j1WGM
aij1WOP K FHaXWOR<eLWORbaECEDODOR<W	� �6K%K CEP F j1MOCXd ' j & RiV5ClMGB�ClBkj1WOP q?j1WOCTd j ' CXW q/C`R & DOCXWGV5ClMGB�C`D K j1WGM aij1WOP
R<e CXWvj1MGFNUL]gD ' DGMOC K K@� t � � M �:�IU MOR<e R1Y MGB�Cu� t � �	q/C\BkjEV5C\MGB�C8P(jEV>j t j1WOP k FNWGMGJkj1dum�j<aOBLFNU�C
K#P tQk m M � X R<MGB MGB�CeP tQk m j1U�P�MGB�C�� t � � j1WOC�q WGFNMGMOCXU FNU MGB�C�Ukj1MGFNV5C�d j1UL]>Jkj1]5C R1YTMGB�C
K FHaXWOR<eLWORbaECEDODOR<W	��A?B�C~P tQk m BLFHPLCED�MGB�C K j1U(J Y j<aXMGJLWOCXWCV D eLWOR<eLWGFHCXMvj1W ' MOCEaOBLU�R<dHR<] ' q FNMGB j
aER K%K R<U�d j1UL]>Jkj1]5C FNU(MOCXW Y j<aEC � � M FHD7j<aXMGJkj1dNd ' jlWOCEP J�aECEP�DGJ & DOCXM R1YuMGB�C DGMvj1U�P�j1WOPSP(jEV>j k FNWGMGJkj1d
m�j<aOBLFNU�C=K k m M r j<DIjgWOCEDGJLdNMIR1Y K C K R<W ' j1U�P+Bkj1WOP q?j1WOCgaER<U�DGMGWvj1FNU(MOD	�

� UQaER<U(MGWvj<DGM q FNMGB+MGB�ClU�R<W K j1dqP(jEV>jgVbFNWGMGJkj1d K j<aOBLFNU�CTMGB�CuP tQk m PLRbCED/U�R<M\DGJLeLe R<WGM?](j1W & j1]5C
aER<dNdHCEaXMGFHR<U�� � eLeLdNFHaij1MGFHR<U PLCXV5CXdHR<e CXWOD`DGB�R<JLdHP U�R<MTj<DODGJ K C^MGBkj1M`R & GCEaXMODIq BLFHaOB j1WOC	j1dNdHRbaij1MOCEP
j1WOC�j1JLMOR K j1MGFHaij1dNd ' PLC � j1dNdHRbaij1MOCEP �	A?BLFHDlY[Cij1MGJLWOC r j1dHR<UL]Qq FNMGB MGB�C	dNF K FNMOCEP K C K R<W ' DGekj<aEC	R1Y
MGB�CTaij1WOP r F K eLdNFHCED MGBkj1MIj1eLeLdNFHaij1MGFHR<U PLCXV5CXdHR<e CXWOD\DGB�R<JLdHP & ClV5CXW ' aij1WOC Y JLd=q B�CXUQMGB�C ' PLCXV5CXdHR<e
P(jEV>j t j1WOP R & GCEaXMOD	�@A?B�C ' BkjEV5C`MOR K j1w5ClDGJLWOCIMGBkj1M?MGB�CXFNW\j1eLeLdNFHaij1MGFHR<U�D\j1WOClD K j1dNd=CXU�R<JL]>B+MOR
��M7q FNMGBLFNU MGB�C K C K R<W ' R1Y=MGB�Claij1WOP � � PLP FNMGFHR<Ukj1dNd '5r MGB�C8P(jEV>j t j1WOP PLRbCED U�R<M/DGJLeLe R<WGM/R & GCEaXM
aXdHR<ULFNUL] �7A?BLFHD FHD K j1FNULd ' jgWOCEDGMGWGFHaXMGFHR<U�F K e R>DOCEP &(' MGB�CTaij1WOPfV D\dNF K FNMOCEP�DGMOR<Wvj1]5C K C K R<W ' �

� U MGB�C
P(jEV>j t j1WOP MGB�CXWOC FHDQU�R�DOCXekj1Wvj1MOC��bCEaXJLWGFNM ' m�j1Ukj1]5CXW�q BLFHaOB�CXU Y[R<WOaECEDQMGB�C e R<dNFHa '


 �



# � � �	�34 ��� � � � ��4 � �+( ��� ��� $'&�()���*�+()��� ,/.0�213����4 �6587

PLCEaXFHDGFHR<U�D	� A?B�CQDOCEaXJLWGFNM ' e R<dNFHa ' PLCEaXFHDGFHR<U�D j1WOCQC K�& RbP FHCEP q FNMGBLFNU�MGB�C~P tQk m � � DOCEaXJLWGFNM '
e R<dNFHa ' PLCEaXFHDGFHR<U%aER<JLdHP & C r Y[R<W C���j K eLdHC r MGB�C K CEaOBkj1ULFHD K q BLFHaOB�PLC;��U�CED-MGB�C/FNU(MOCXW � j1eLeLdNFHaij1MGFHR<U
aER K%K JLULFHaij1MGFHR<UxK F � C � � c+ ,�;�Qc6g�-lj<DTPLCEDOaXWGF & CEP FNU�MGB�C�Y[R<dNdHRiq FNUL]Qekj1Wvj1]>Wvj1eLB�D M ��A?BLWOCij<PLD^j1WOC
U�R<M	DGJLeLe R<WGMOCEP�j1U�P jeP(jEV>j t j1WOP D ' DGMOC K FHD�U�R<M�j & dHC MOR dHR5j<P aXd j<DODOCEDgP ' Ukj K FHaij1dNd ' � A?B�C
d j1MGMOCXW\FHD MGB�CTWOCEDGJLdNM\R1Y MGB�C^C�� MOCXWGUkj1d�K U�R<M\FNUQMGB�C^aij1WOP M/&(' MOC^aERbPLCTV5CXWGF��kaij1MGFHR<U eLBkj<DOC �

Java Card Code

Standard Java Compiler

Java Byte Codes

Byte Code Verifier

Java Card Byte Code

Application Loader

Download

Virtual Machine

OS & Native Functions

Hardware

Java Card Framework

Java Card
Applet

Java Card
Applet

Machine Code

Byte Code Or
Machine Code

Byte Code

G FN]>JLWOC $ � $ { A?B�C*P(jEV>j t j1WOP j1eLeLdNFHaij1MGFHR<U PLCXV5CXdHR<e K CXU(MTj1U�P+MGB�C*P(jEV>j t j1WOP j1WOaOBLFNMOCEaXMGJLWOC �

A?B�C D ' DGMOC K aXd j<DODOCEDpj1WOC CXFNMGB�CXW K j<DGw5CEPTFNU^MGB�C ny�lm R1YLMGB�C aij1WOP^P JLWGFNUL] K j1U(J Y j<aXMGJLWOC/R<W3MGB�C '
aij1U & C%dHR5j<PLCEP MGBLWOR<JL]>B�j�aER<U(MGWOR<dNdHCEP FNU�DGMvj1dNd j1MGFHR<U eLWORbaECEDOD=K[j Y MOCXWgV5CXWGF Y ' FNUL] MGB�C U�CEaECEDODvj1W '
j1eLeLdNFHaij1MGFHR<U aECXWGMGF��kaij1MOCED M j1MIj1U ' d j1MOCXWIDGMvj1]5C^R1Y MGB�CTaij1WOPfV D\dNF Y[CTa ' aXdHC �

A?B�CgdNF Y[CXMGF K CgR1Y7MGB�C�P tQk m FHD r FNU j DOCXU�DOC r C � JLFNV>j1dHCXU(M`MOR MGB�CgdNF Y[C�MGF K CgR1Y7MGB�C	aij1WOP �*�(FNU�aEC
FNU Y[R<W K j1MGFHR<U K J�DGM & CIeLWOCEDOCXWGV5CEPQCXV5CXUQq B�CXU+e Riq/CXW\FHD/WOC K RiV5CEP+Y WOR K MGB�C`aij1WOP r K R>DGM R1YpMGB�C
e CXWODGFHDGMOCXU(M\FNU Y[R<W K j1MGFHR<U FHD DGMOR<WOCEPQFNUeo�o c ny�lm K C K R<W ' �

�bR K C\R1Y MGB�C K R>DGM@F K e R<WGMvj1U(M Y[Cij1MGJLWOCED R1Y MGB�CyP(jEV>j t j1WOP%MOCEaOBLU�R<dHR<] ' j1WOC?MGWvj1U�Dvj<aXMGFHR<U+j1MOR K �
FHaXFNM '5r C��LaECXeLMGFHR<U�D r j1U�P�FNU(MOCXW � j1eLeLdNFHaij1MGFHR<U9aER K%K JLULFHaij1MGFHR<U��lA3Wvj1U�Dvj<aXMGFHR<U j1MOR K FHaXFNM ' ]>Jkj1Wvj1U �
MOCECEDIMGBkj1MTj1U ' JLe P�j1MOCEDIMOR+j�DGFNUL]>dHC^e CXWODGFHDGMOCXU(M`R & GCEaXM`R<WlaXd j<DODIq FNdNd & Cgj1MOR K FHa(K CXFNMGB�CXWIY JLdNd '
e CXW Y[R<W K CEPQR<W U�R<M e CXW Y[R<W K CEP�j1MIj1dNd M � � JLMOR K j1MGFHaTMGWvj1U�Dvj<aXMGFHR<U�FNU(MOCX]>WGFNM ' PLCEDOaXWGF & CED B�Riq MGB�C
VbFNWGMGJkj1d K j<aOBLFNU�C+DGBkj1dNd & CXBkjEV5C FNU aij<DOC e Riq/CXW	FHD�dHR>DGMgP JLWGFNUL]�MGB�C JLe P�j1MOC R1Ylj~�kCXdHP9FNU�j1U
R & GCEaXM	���IU MGB�C+R<MGB�CXW	Bkj1U�P & dHRbaOw9MGWvj1U�Dvj<aXMGFHR<U�FNU(MOCX]>WGFNM ' PLCEDOaXWGF & CED	MGB�C VbFNWGMGJkj1d K j<aOBLFNU�C
& CXBkjEVbFHR<JLW�q B�CXU MGB�C j1eLeLdNFHaij1MGFHR<U9eLWOR<]>Wvj K%K CXW	PLC;��U�CEDgjQDGe CEaXF��ka%ekj1WGM�R1Y BLFHD�aERbPLC%q BLFHaOB


 �
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K J�DGM & CTC��LCEaXJLMOCEPQFNU R<U�C`eLFHCEaEC �

o �LaECXeLMGFHR<U�D@j1U�P�MGB�CXFNW DGJ & aXd j<DODOCEDpWOCXeLWOCEDOCXU(M DOCXWGFHR<J�D CXWGWOR<WODpJ�DGJkj1dNd ' MGBLWORiq U	JLe &(' MGB�C�P tQk m
K q B�CXU�FNU(MOCXWGUkj1dbWGJLU(MGF K C7eLWOR & dHC K D j1WOC7CXU�aER<JLU(MOCXWOCEP M R<W3eLWOR<]>Wvj K%K j1MGFHaij1dNd ' K t B�CEaOw5CEPgC��LaECXe �
MGFHR<U�D R<W SIU�aOB�CEaOw5CEP�C��LaECXeLMGFHR<U�D M � A?B�C`C��LaECXeLMGFHR<U�D MGBkj1M\j1WOClU�R<M aij1JL]>B(M &(' MGB�CTj1eLeLdNFHaij1MGFHR<U
j1WOC\aij1JL]>B(M &(' MGB�CyP tQk m �5A?B�CyP(jEV>j t j1WOP j1eLeLdNFHaij1MGFHR<U eLWOR<]>Wvj K%K CXWOD/aij1U PLC;��U�C MGB�CXFNW/Riq U
C��LaECXeLMGFHR<U�D &(' PLCEaXd j1WGFNUL] DGJ & aXd j<DODOCED\R1Y MGB�CTaXd j<DOD � � � ����	�� ��� �

� K R<UL] MGB�C K R>DGMIU�R<Mvj & dHC�F K eLWORiV5C K CXU(MODTR1Y � c � $ � U r aER K ekj1WOCEP MOR � c � f � U r FHDIMGB�C^FNU(MOCXW �
j1eLeLdNFHaij1MGFHR<U aER K%K JLULFHaij1MGFHR<U�� G R<W\C���j K eLdHC r j1eLeLdNFHaij1MGFHR<U�DIaij1U�aER K%K JLULFHaij1MOCgj1U�PQC��LaOBkj1UL]5C
FNU Y[R<W K j1MGFHR<U�q FNMGB�Cij<aOB R<MGB�CXWlFNU j aER<U(MGWOR<dNdHCEP K j1ULU�CXW	� � aEaER<WOP FNUL]+MOR MGB�CzP(jEV>j t j1WOP � c �
MGBLFHD7FNU(MOCXW � j1eLeLdNFHaij1MGFHR<UQaER K%K JLULFHaij1MGFHR<UQFHD/j<aOBLFHCXV5CEP VbF j�jTaER K eLdHC K CXU(M?MOR^MGB�C8P(jEV>j�<>c609vY��)��
DOCEaXJLWGFNM ' K RbPLCXd/aij1dNdHCEP9MGB�C � c+ ,�;�Qc6g K RbPLCXd �QA?BLFHD K RbPLCXd?j1dNdHRiq\D_�kC�� F & dHC & FNd j1MOCXWvj1d j1]>WOCEC �
K CXU(MOD & CXM6q/CECXU�j1eLeLdHCXMOD�q FNdNdNFNUL] MOR DGBkj1WOC�FNU Y[R<W K j1MGFHR<U��QA?B�C � c+ ,�;�Qc6g K RbPLCXd7FHD & j<DOCEP MOR
j d j1WG]5C	C�� MOCXU(M^R<U t j1ekj & FNdNFNMGFHCED�j<DlFNM K j1FNU(Mvj1FNU�D�j Mvj & dHC	R1Y/DGBkj1WOCEP�R & GCEaXMOD	�^A?B�C K RbPLCXd FHD
F K eLdHC K CXU(MOCEP j<D jlD ' DGMOC K aXd j<DOD q BLFHaOB j1dNdHRiq\D DGe CEaXF��ka?R & GCEaXMOD MOR & C/PLCEaXd j1WOCEP%DGBkj1Wvj & dHC r j1U�P
j<aEaECEDOD MOR%MGB�CEDOCTR & GCEaXMOD\FHD MGB�CXU aER<U(MGWOR<dNdHCEP �/ApR K j1w5C�j1U R & GCEaXM\DGBkj1Wvj & dHC r MGB�CTDGBkj1WGFNUL] j1e �
eLdNFHaij1MGFHR<U K J�DGM/aXWOCij1MOClj1U j1JLMGB�R<WGFHDvj1MGFHR<U+R & GCEaXM7aij1dNdHCEP jeh�/d�;�+�? &2�iO���;�+�;$ �7A?B�C\PLCXMvj1FNdHD/R1Y MGB�C
DGBkj1WGFNUL]	j1eLeLdNFHaij1MGFHR<U r DGBkj1Wvj & dHC\R & GCEaXMOD r j1U�P�MGB�C(h�/d�;�+�? &2�iO���;�+�;$/j1WOCIDGMOR<WOCEP%FNU�MGB�C � c+ ,�;�Qc6g �
� U j1eLeLdNFHaij1MGFHR<U+j<DGwbFNUL]TY[R<W7j<aEaECEDOD MOR�jTDGBkj1WOCEP�R & GCEaXM K J�DGM eLWORiVbFHPLC\MORTMGB�C � c+ ,�;�Qc6gIj`V>j1dNFHP
h�/d�;�+�? R & GCEaXM	�`A?B�C�h�/d�;�+�? -R & GCEaXMODTj1WOCgFNU MGJLWGU aOB�CEaOw5CEP &(' MGB�C � c+ ,�;�Qc6g K RbPLCXd FNU�R<WOPLCXW
MOR	]>Wvj1U(MlR<W\WOC Y J�DOC^j<aEaECEDOD MOR	MGB�C^aER<WGWOCEDGe R<U�P FNUL] R & GCEaXM	�

�IU MOR<e R1Y/MGB�C P tQk m q/C%BkjEV5C P(jEV>j t j1WOP ������� ��� ����� �gA?B�C P(jEV>j t j1WOP � c � $ � U PLC;��U�CED
Y[R<JLW K j1FNU�ekj<aOw>j1]5CEDC{

� 	����� � ����� ��������� ��� ����� r j<D�MGB�C�aER<WOCQekj<aOw>j1]5C�eLWOCEDOCXU(M FNU j1dNd8P(jEV>j t j1WOP�F K eLdHC K CXU �
Mvj1MGFHR<U�D�q BLFHaOB�PLC;��U�CED�MGB�C9Y[R<dNdHRiq FNUL] aXd j<DODOCED K � eLeLdHCXM r c � W r SIMGFNd r � ' DGMOC K�r � � _ r
� c _`S M �bA?B�C 	����� � ����� ��������� ��� �����gekj<aOw>j1]5CTj1dHDOR^eLWORiVbFHPLCED j1U+R & GCEaXM?R<WGFHCXU(MOCEP VbFHCXq
R1Y � �O� E6B fCA � � �
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� 	����� � ����� � ��������� ��� ����� K FN]>B(MlaER<U(Mvj1FNU�DGe CEaXF��ka^aER K%K j1U�PLD\Y[R<WIDGe CEaXF��ka�j1eLeLdNFHaij1MGFHR<U�D
K C � ] �ao m k	r �*�bm r CXMOa � M �

� 	����� � ����� � � � ��
���	���j1U�P�	����� � ����� � � � ��
���	�� � � � eLWORiVbFHPLCIDGJLeLe R<WGM@Y[R<W7aXW ' eLMOR<]>Wvj1eLBLFHa
Y JLU�aXMGFHR<Ukj1dNFNM ' K C � ] �knu� � r _uo�� r �bo � �vf M MGBkj1M K FN]>B(M & C^WOC � JLFNWOCEP &(' D K j1WGMlaij1WOP j1e �
eLdNFHaij1MGFHR<U�D	�

A?B�C 	����� � ����� � � � ekj<aOw>j1]5CEDlj1WOCTaER<U�DGFHPLCXWOCEP j<D C�� MOCXU�DGFHR<U�DIj1U�PQMGB�C ' K FN]>B(M\U�R<MIj1dNq?j ' D & C
eLWOCEDOCXU(M FNU j1dNdHP(jEV>j t j1WOP%F K eLdHC K CXU(Mvj1MGFHR<U�D	� � U j<PLP FNMGFHR<U�MORTMGB�CEDOC?ekj<aOw>j1]5CED r j`DGJ & DOCXM R1Y MGB�C
	�������
	�����Qekj<aOw>j1]5C	FHD^j1dHDOR FNU�aXdNJ�PLCEP �	_`CXMvj1FNdHCEP C�� eLd j1Ukj1MGFHR<U�D^R1Y?Cij<aOB ekj<aOw>j1]5C r j1WOCg]>FNV5CXU
FNUQMGB�C � c � $ � U DGe CEaXF��kaij1MGFHR<U � 
 f � �

A?B�CIDGMOCXe�D Y[R<W/aXWOCij1MGFNUL]%j*P(jEV>jgj1eLeLdNFHaij1MGFHR<U r PLRiq ULdHR5j<P FNUL]	FNM?j1U�P C��LCEaXJLMGFNUL]gFNM/R<U MGB�ClD K j1WGM
aij1WOP�j1WOC�eLWOCEDOCXU(MOCEP FNU MGB�C^dHC Y MlBkj1U�P DGFHPLC�R1Y4��]>JLWOC $ � $ j1U�P PLCEDOaXWGF & CEP & CXdHRiq�� G FNWODGMGd '5r MGB�C
j1eLeLdNFHaij1MGFHR<U eLWOR<]>Wvj K%K CXW K J�DGMgaER<U Y[R<W K MOR�MGB�C�P(jEV>j t j1WOP � c � r PLCXV5CXdHR<e�j1U�P aER K eLFNdHC+j
P(jEV>j t j1WOP�j1eLeLdNFHaij1MGFHR<U &(' J�DGFNUL] j	DGMvj1U�P�j1WOP~P(jEV>j%PLCXV5CXdHR<e K CXU(MlCXU(VbFNWOR<U K CXU(M	�/_lJ�C`MORgMGB�C
Y j<aXM MGBkj1M\MGB�CXWOCTFHD?U�R &(' MOCTaERbPLC`V5CXWGF��kCXWIFNUQMGB�CTaij1WOP r MGB�CTU�CXq d ' aXWOCij1MOCEPmP(jEV>j%aERbPLCTaXd j<DODOCED
K J�DGM & C�V5CXWGF��kCEP�C�� MOCXWGUkj1dNd ' eLWORbP J�aXFNUL] DGFN]>U�CEP dHR5j<P�j & dHC &(' MOC+aERbPLC ��A?BLFHDgFHDgaOB�CEaOw5CEP &('
MGB�C_P tQk m & C Y[R<WOC�j<aEaECXeLMGFNUL]+aERbPLCTY WOR K j1U C�� MOCXWGUkj1d-DOR<JLWOaEC � � D\DORbR<U j<D\MGB�C_P(jEV>j�aXd j<DODOCED
j1WOCQV5CXWGF��kCEP�MGB�C j1eLeLdNFHaij1MGFHR<U aERbPLCQFHD%WOCij<P ' Y[R<W�dHR5j<P FNUL]9R<U(MOR MGB�C�aij1WOP�VbF j MGB�C�C�� MOCXWGUkj1d
j1eLeLdNFHaij1MGFHR<U dHR5j<PLCXW	�

��������� ��� 	  ��� � � � 	 � � �  � 	���� � � � �  � � � � � �I�� ��� ��� � � � �
	 � � � � � 	 	 	 � �

m JLdNMOR>DTFHD^R�|=CXWOCEP j<D�j BLFN]>B �6DOCEaXJLWGFNM ' m JLdNMGF�� � eLeLdNFHaij1MGFHR<U �Ie CXWvj1MGFNUL]I� ' DGMOC K K m � � � M Y[R<W
D K j1WGM/aij1WOPLD	� � M7CXUkj & dHCED?jTU(J K�& CXW?R1Y3P F�|=CXWOCXU(M j1eLeLdNFHaij1MGFHR<U�D?R<W eLWORbP J�aXMOD7MOR & C B�CXdHP R<U�MGB�C
D K j1WGMIaij1WOP j1M MGB�C^Dvj K C`MGF K C r DOCXekj1Wvj1MOCXd ' j1U�P�DOCEaXJLWOCXd ' �

m JLdNMOR>D^Bkj<D & CECXU9PLCEDGFN]>U�CEP q FNMGB9DOCEaXJLWGFNM ' FNU K FNU�P � A?B(J�D r FHDODGJ�CED^dNFNw5C�DOCEaXJLWOC j1eLeLdNFHaij1MGFHR<U
PLRiq ULdHR5j<P�j1U�P j1eLeLdNFHaij1MGFHR<U FHDOR<d j1MGFHR<U�j1WOC+j K j�GR<W	aER<U�aECXWGU�� � U m JLdNMOR>D	Cij<aOB�j1eLeLdNFHaij1MGFHR<U
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aij1WGWGFHCEDlj1U j1eLeLdNFHaij1MGFHR<U aECXWGMGF��kaij1MOC^MGBkj1M\FHD V5CXWGF��kCEP�eLWGFHR<W\MOR	MGB�C�j1eLeLdNFHaij1MGFHR<U PLRiq ULdHR5j<P �

A?B�C m JLdNMOR>D+R<e CXWvj1MGFNUL] D ' DGMOC K aOB�CEaOw D MGB�C V>j1dNFHP FNM ' R1Y�MGB�C�j1eLeLdNFHaij1MGFHR<U FNM Bkj<D WOCEaECXFNV5CEP r
j1dNdHRbaij1MOCED/MGB�C\eLWOR<]>Wvj K jTeLWOR<MOCEaXMOCEPQj1U�P

�

MGBLWOR<JL]>B MGB�CIJ�DOCIR1YpDGe CEaXF j1d � ��WOCXq?j1dNd � eLWOR<]>Wvj K D
�

FHDOR<d j1MOCEP j1WOCij%FNU K C K R<W '5r j1U�P�dHRbaOw D MGB�CTU�CXq eLWOR<]>Wvj K FNU(MOR�eLd j<aEC � �(J & DOC � J�CXU(MGd '5r Cij<aOB
U�CXq�j1eLeLdNFHaij1MGFHR<U�FHDlw5CXeLM`DOCXekj1Wvj1MOC &(' MGB�CEDOC*��WOCXq?j1dNdHDlY WOR K MGB�R>DOC	j1dNWOCij<P ' FNU�DGMvj1dNdHCEP�R<U MGB�C
aij1WOP �

m R<U�PLC�� � U(MOCXWGUkj1MGFHR<Ukj1d/Bkj<D^PLCXV5CXdHR<e CEP9j+D K j1WGM^aij1WOP R<eLMGF K FHDOCEP d j1UL]>Jkj1]5C+{�m�o Z3K m JLdNMOR>D
o@Ukj & dNFNUL] Zpj1UL]>Jkj1]5C M � m�o Z j1eLeLdNFHaij1MGFHR<U�D FNU(MOCXW Y j<aEC�q FNMGB MGB�C�m JLdNMOR>D R<e CXWvj1MGFNUL] D ' DGMOC K
VbF j MGB�C�m � � � � � c � K � eLeLdNFHaij1MGFHR<U c@WOR<]>Wvj K%K FNUL] � U(MOCXW Y j<aEC M � A?B�C�R<e CXWvj1MGFHR<U R1YTq WGFNMGFNUL]
j1eLeLdNFHaij1MGFHR<U�D Y[R<W m JLdNMOR>D FHD DGF K FNd j1W MOR q WGFNMGFNUL]�P(jEV>j t j1WOP j1eLeLdNFHaij1MGFHR<U�D�j<D PLCEDOaXWGF & CEP FNU
��]>JLWOC $ � 
 �

C Java

Compiler Compiler

MEL JCB

MULTOS-API

Hardware

MULTOS

JavaCard-API

GPOS

Hardware

Multos
Executable
Language

Implemented
to ITESEC6

Java Card
Bytecode

Architecturally
Similar

G FN]>JLWOC $ � 
 { t R<U(MGWvj<DGMGFNUL]=P(jEV>j t j1WOPQMOCEaOBLU�R<dHR<] ' j1U�P�m JLdNMOR>D MOCEaOBLU�R<dHR<] ' �

� eLeLdNFHaij1MGFHR<U�D`MOR WGJLU�R<U�m JLdNMOR>D`aij1U & C�eLWOR<]>Wvj K%K CEP�FNU t q BLFHaOB�FHDIMGB�CXU�MGWvj1U�DGd j1MOCEP FNU(MOR
m�o Z � G FNUkj1dNd '5r m JLdNMOR>D k CXW	� 
 R<U+oIFNMvj<aOBLF=ouB � 
 f>f $ D K j1WGM aij1WOP K FHaXWOR � eLWORbaECEDODOR<W q?j<D?aECXWGMGF��
�kCEP r FNU��bCXeLMOC K�& CXWgfih>h>h r j1M � A8�%o t � 
 E � dHCXV5CXd�oQA �
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� K j1WGM7aij1WOP j1eLeLdNFHaij1MGFHR<U eLWOR<]>Wvj K%K FNUL]gFNU(MOCXW Y j<aECED@Y[R<W K R<U�C ekj1WGM7R1Y=D K j1WGM7aij1WOP%MOCEaOBLU�R<dHR<] ' �
J Cgq FNdNd j1dHDOR+aERiV5CXWTMGB�C � c � DlMGBkj1MTq FNdNd j1dNdHRiq � aXdNFHCXU(M � j1eLeLdNFHaij1MGFHR<U�DTMOR+aER K%K JLULFHaij1MOC%q FNMGB
D K j1WGMIaij1WOPQWOCEDGFHPLCXU(Mlj1eLeLdNFHaij1MGFHR<U�D	�

J C DGMvj1WGM &(' PLCEDOaXWGF & FNUL] j�MGWvj<P FNMGFHR<Ukj1d & JLM	C;|=CEaXMGFNV5C K CXMGB�RbP r F � C �pMGB�C D K j1WGM	aij1WOP K j1U(J �
Y j<aXMGJLWOCXW^DGe CEaXF��ka	P WGFNV5CXWOD	� �(J & DOC � J�CXU(MGd '5r q/C�C���j K FNU�C	MGB�C K R>DGMTWOCEaECXU(Mgj1U�P e R<eLJLd j1W^aij1WOP
FNU(MOCXW Y j<aEC � c � D�K c t�� � t j1U�P�� t�G�M MGBkj1M	j1F K MOR�CXUkj & dHC�FNU(MOCXWOR<e CXWvj & FNdNFNM ' & CXM6q/CECXU D K j1WGM
aij1WOPLD�j1U�P�D K j1WGM�aij1WOP WOCij<PLCXWOD	� J CQj1F K MOR BLFN]>BLdNFN]>B(M�MGB�C K j1FNU�aOBkj1Wvj<aXMOCXWGFHDGMGFHaED R1Y`Cij<aOB
P F�|=CXWOCXU(M`eLWOR<e R>Dvj1dpFNU�R<WOPLCXWlMOR* J�DGMGF Y ' R<JLW`DOCXdHCEaXMGFHR<U Y[R<WlMGB�C^F K eLdHC K CXU(Mvj1MGFHR<U9PLCEDOaXWGF & CEP FNU
aOBkj1eLMOCXW E �

����� �
	 � � � � � � �� � � � � � � � � � � ��� ��� � � � � � � � � � � �

SIU(MGFNd\V5CXW ' WOCEaECXU(MGd ' MGB�CXWOCQq/CXWOC�U�R aij1WOP�WOCij<PLCXW�FNU�PLCXe CXU�PLCXU(MQj1eLeLdNFHaij1MGFHR<U eLWOR<]>Wvj K%K FNUL]
FNU(MOCXW Y j<aECED	� A3q/R DGe CEaXF��kaTWOCij<DOR<U�D?Y[R<W MGBLFHDlj1WOC+{

� A?B�C	D K j1WGMTaij1WOP�j1U�P MGB�C	aij1WOP WOCij<PLCXWTPLCXVbFHaEC�q/CXWOC	V5CXW ' aXdHR>DOCXd ' aER<JLeLdHCEP � MGB�CXWOCgq?j<D
U�R%U�CECEP+Y[R<WIj	aij1WOPQMOR & C`J�DOCEP+q FNMGB j	P F�|=CXWOCXU(Mlaij1WOPQWOCij<PLCXWlj1U�PQVbFHaEC � V5CXWODvj �

� t j1WOP�WOCij<PLCXW^eLWOR<]>Wvj K%K FNUL]�FNU(MOCXW Y j<aECED^q/CXWOC%U�R<M^DGMvj1U�P�j1WOP FHDOCEP r q B�CXWOCij<D^D K j1WGM^aij1WOP
FNU(MOCXW Y j<aECEDIq/CXWOC^DGMvj1U�P�j1WOP FHDOCEP �

A?B(J�D r MGB�C K R>DGMQaER K%K R<U K CXMGB�RbP C K eLdHR ' CEP q B�CXU D K j1WGMQaij1WOP eLWOR<]>Wvj K%K CXWOD�q?j1U(M�MOR
aER K%K JLULFHaij1MOC q FNMGB�jQD K j1WGM	aij1WOP j1eLeLdNFHaij1MGFHR<U VbF j j�D K j1WGMgaij1WOP WOCij<PLCXWgFHD^MGB�C%Y[R<dNdHRiq FNUL]a{
R & Mvj1FNU MGB�C P WGFNV5CXWOD%DGe CEaXF��ka�Y[R<WgMGB�C D K j1WGM%aij1WOP9WOCij<PLCXW r FNU�DGMvj1dNd?MGB�C K FNU MGB�C+D ' DGMOC K j1U�P
DGJ & DOC � J�CXU(MGd ' FNU(MOCX]>Wvj1MOC%MGB�C K q FNMGBLFNU MGB�C	aXdNFHCXU(M�j1eLeLdNFHaij1MGFHR<U�D	�gA?BLFHD^j1WOaOBLFNMOCEaXMGJLWOC�WOC � JLFNWOCED
MGBkj1M Cij<aOB K j1U(J Y j<aXMGJLWOCXW7eLWORiVbFHPLCIj`PLCXVbFHaEC\P WGFNV5CXW@MGBkj1M q FNdNdLMGWvj1U�DGe R<WGM � eLeLdNFHaij1MGFHR<U c@WOR<MORbaER<d
_Tj1Mvj%SIULFNMOD_K[j<D\PLCEDOaXWGF & CEPQFNU � �O��E6B fCA � �%M q FNMGB�FNMOD eLWOR<eLWGFHCXMvj1W ' B�R>DGM � WOCij<PLCXWIeLWOR<MORbaER<d �


 h



$'&�()���*�+()��� ,/.0�213����4 �6587

 Client Application  Reader Driver  Smart Card Reader

IFD

 ICC

Command
APDU

Response
APDU

G FN]>JLWOC $ � � { t R K%K JLULFHaij1MGFNUL] q FNMGB�MGB�C^aij1WOP � WOCij<PLCXWIVbF j K j1U(J Y j<aXMGJLWOCXW`DGe CEaXF��kaTP WGFNV5CXWOD	�

A?B�C	q B�R<dHC	eLWORbaECEP JLWOC%FHDTDGJ K%K j1WGFHDOCEP�FNU���]>JLWOC $ � � �gA?B�C	aXdNFHCXU(M�DOCXU�PLD^j1U � c _`S�VbF j MGB�C
aij1WOP WOCij<PLCXW	P WGFNV5CXWgMOR�MGB�C aij1WOP9WOCij<PLCXW%j1U�P FNU9MGJLWGU MOR�MGB�C aij1WOP ��A?B�C�WOCXV5CXWODOC DGMOCXe�Dgj1WOC
Y[R<dNdHRiq/CEP�q B�CXU j1U � c _`S�FHD\DOCXU�P Y WOR K MGB�CTaij1WOPQMOR%MGB�CTaXdNFHCXU(M	�

����� ��� ��� � � � � � 	�� � 	 �
	 � � � �� � ������ J� ����� � � � � � � � �  � 	�� � � � � � � 	

A?B�C?c-CXWODOR<Ukj1d t R K eLJLMOCXW�� K j1WGM t j1WOP(K c t�� � t�M DGe CEaXF��kaij1MGFHR<U�D � $ ��r A+A � q/CXWOC?aXWOCij1MOCEP &(' MGB�C
c t�� � t q/R<WGwb]>WOR<JLeLK Y[R<W K CEP+FNU K FHP�fih>h+A M r j<D jyGR<FNU(M C;|=R<WGM & CXM6q/CECXU X JLdNd t cQB r �`C K eLdNJ�D r
olCXq dHCXMGM �6c j<aOw>j1WOP rn�lX m t R<WGe R<Wvj1MGFHR<U r m FHaXWOR>DOR1Y M r �baOBLdNJ K�& CXWG]5CXW r �(FHC K CXU�D(WIF
�LPLR<W Y r �(JLU
m FHaXWOR>D ' DGMOC K D r ApR>DGBLF & j j1U�P k CXWGF Y[R<U�C �9A?B�C���WODGM%PLRbaXJ K CXU(MOD & CEaij K C+eLJ & dNFHa+FNU�_`CEaEC K �
& CXW^fih>h+A�j1U�P j1WOClY[R<W K j1dNd ' wbU�Riq U j<D �l� U(MOCXWOR<e CXWvj & FNdNFNM ' �(e CEaXF��kaij1MGFHR<U�D Y[R<W � U(MOCX]>Wvj1MOCEP t FNW �
aXJLFNM t j1WOPLD K �Gt t D M j1U�P�c-CXWODOR<Ukj1d t R K eLJLMOCXWOD � �TA?B�C ' j1WOC K R<WOC	aER K%K R<ULd ' WOC Y[CXWGWOCEP MOR+j<D
c t�� � t � t JLWGWOCXU(MGd '5r MGB�C c t�� � t q/R<WGwb]>WOR<JLe WOCXMvj1FNU�D�MGB�C�Riq U�CXWODGBLFNe R1YTMGB�C�DGe CEaXF��kaij1MGFHR<U
JLU(MGFNd3FNM\FHDIj<aEaECXeLMOCEP &(' j�Y[R<W K j1dpDGMvj1U�P�j1WOPLD & RbP ' �

A?B�C K j1FNU%]5R5j1dLR1YkMGB�C?c t�� � t j1WOaOBLFNMOCEaXMGJLWOC FHD-MORTj1dNdHRiq�FNU(MOCXWOR<e CXWvj & FNdNFNM ' R1YuD K j1WGM@aij1WOPgWOCij<P �
CXWOD\j1U�PQaij1WOPLD?FNU jgc t CXU(VbFNWOR<U K CXU(MIWGJLULULFNUL]%MGB�C J FNU�PLRiq\D\R<e CXWvj1MGFNUL] D ' DGMOC K � � aEaER<WOP FNUL]
MOR	MGB�C^c t�� � t aER<U�DOR<WGMGFNJ K MGB�C K j1FNU�WOCij<DOR<U�D?Y[R<WIaXWOCij1MGFNUL]�MGB�C^DGe CEaXF��kaij1MGFHR<U�D\q/CXWOC+{

� t JLWGWOCXU(M@d j<aOw�R1YkFNU(MOCXWOR<e CXWvj & FNdNFNM ' R1YkD K j1WGM aij1WOPgMOCEaOBLU�R<dHR<] ' K DOR1Y M6q?j1WOC/MORbR<dHD@j1U�P�Bkj1WOP �
q?j1WOC�PLCXVbFHaECED M FNU j	c t CXU(VbFNWOR<U K CXU(M	�

� U
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��WlR?q FHPLCXd ' j<aEaECXeLMOCEPgj1eLeLdNFHaij1MGFHR<U�eLWOR<]>Wvj K%K FNUL]IFNU(MOCXW Y j<aECnK � c ��M Y[R<W3PLCXV5CXdHR<eLFNUL] � aXdNFHCXU(M �
j1eLeLdNFHaij1MGFHR<U�DIMGBkj1M\FNU(MOCXW Y j<aEC^q FNMGB�D K j1WGMIaij1WOP j1eLeLdNFHaij1MGFHR<U�D	�

� A?B�C K CEaOBkj1ULFHD K DgMGBkj1M�e CXW K FNM K JLdNMGFNeLdHCQj1eLeLdNFHaij1MGFHR<U�DgMOR�DGBkj1WOC j1U�P9DOCXWGF j1dNFHDOC j<aEaECEDOD
MOR j	DGFNUL]>dHC^D K j1WGM\aij1WOP�DGF K eLd ' PLR	U�R<MIC�� FHDGM	�

A?B�C K j1FNU aER K e R<U�CXU(MOD	R1Y MGB�C c t�� � t j1WOaOBLFNMOCEaXMGJLWOCQj1WOC�eLWOCEDOCXU(MOCEP9FNU���]>JLWOC $ � � j1U�P9C�� �
eLd j1FNU�CEPQFNU�MGB�C`Y[R<dNdHRiq FNUL] DGJ & DOCEaXMGFHR<U�D	�

IFD

ICC

IFD

 ICC

IFD

 ICC

IFD
Handler

IFD
Handler

IFD
Handler

ICC Resource Manager

Service Provider
ICC SP

Cryptographic SP

ICC Aware Application

G FN]>JLWOC $ � �:{ A?B�C^c t�� � t j1WOaOBLFNMOCEaXMGJLWOC �

, 1�. $'&�()���*�+()���(� .����������+. � (8��()56.0�

A?B�CgaECXU(MGWvj1d@CXU(MGFNM ' R1Y MGB�Cgc t�� � t j1WOaOBLFNMOCEaXMGJLWOC	FHDIMGB�C	D K j1WGM`aij1WOP nICEDOR<JLWOaECgm�j1Ukj1]5CXW	� � M
FHD	WOCEDGe R<U�DGF & dHC Y[R<W	aER<U(MGWOR<dNdNFNUL] j1dNd\j<aEaECEDODOCEDgMOR MGB�CQD K j1WGM%aij1WOP WOCXdHCXV>j1U(M�WOCEDOR<JLWOaECED	q FNMGBLFNU
MGB�C+D ' DGMOC K � A?B�C WOCEDOR<JLWOaEC K j1Ukj1]5CXW%FHD%aER<U�DGFHPLCXWOCEP�j<DgMGB�C eLWGFNVbFNdHCX]5CEP�aER K e R<U�CXU(M R1YIMGB�C
j1WOaOBLFNMOCEaXMGJLWOC�j1U�P�MGB(J�D�FHD�V5CXW ' dNFNw5CXd ' MOR & C+eLWORiVbFHPLCEP j<D%ekj1WGM R1Y`MGB�C�R<e CXWvj1MGFNUL] D ' DGMOC K �
A?B�CXWOC�DGB�R<JLdHP & C	R<ULd ' R<U�C%D K j1WGM^aij1WOP nICEDOR<JLWOaEC%m�j1Ukj1]5CXW^q FNMGBLFNU9j+D ' DGMOC K �gA?B�C�D K j1WGM
aij1WOP�nICEDOR<JLWOaECTm�j1Ukj1]5CXW\FHD WOCEDGe R<U�DGF & dHC`Y[R<W MGB�C`Y[R<dNdHRiq FNUL]�M6q/R�Mvj<DGw DC{

� A3Wvj<aOwbFNUL]gMGB�C\D K j1WGM7aij1WOP�WOCXdHCXV>j1U(M7WOCEDOR<JLWOaECEDC{ A?BLFHD F K eLdNFHCED MGWvj<aOwbFNUL]	j1dNd�MGB�CIjEV>j1FNd j & dHC
j1U�P FNU�DGMvj1dNdHCEP � U(MOCXW Y j<aEC`_`CXVbFHaECED*K �lG _`D M j1U�P+D K j1WGM aij1WOPLD\j1U�P K j1wbFNUL]	MGBLFHD?FNU Y[R<W K j �

� f
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MGFHR<U jEV>j1FNd j & dHC	MOR R<MGB�CXW^j1eLeLdNFHaij1MGFHR<U�D	�z�(F K FNd j1WGd '5r FNM`Bkj<DlMOR FHPLCXU(MGF Y ' q BLFHaOB aij1WOPLDTj1WOC
FNU�DOCXWGMOCEP�R<W\WOC K RiV5CEPQY WOR K DGe CEaXF��kaTWOCij<PLCXWOD	�

� t R<U(MGWOR<d j1dNdHRbaij1MGFHR<U R1Y �lG _`D�j1U�P WOCEDOR<JLWOaECEDC{gA?BLFHD^FHD�PLR<U�C &(' eLWORiVbFHP FNUL] MGB�C K Cij1U�D
Y[R<WIj1MGMvj<aOBLFNUL]+DGe CEaXF��ka �lG _`D FNU�DGBkj1WOCEP�R<W\C��LaXdNJ�DGFNV5C K RbPLCED\R1Y@R<e CXWvj1MGFHR<U��

� DIMGB�C	D K j1WGM`aij1WOP nICEDOR<JLWOaEC	m�j1Ukj1]5CXWlFHD`aER<U�DGFHPLCXWOCEP j�eLWGFNVbFNdHCX]5CEP�aER K e R<U�CXU(M r FNMODIFNU�DGMvj1d��
d j1MGFHR<U R<W\WOC K RiV>j1d K J�DGM & C^j	aij1WOC Y JLdNd ' aER<U(MGWOR<dNdHCEP eLWORbaECEDOD	�

, 1�. $'&�()���*�+()���-(8��� �����.0�� ()�+.�� . &�� �+. � ��&�� ����."��� �

� c t�� � t aER K eLdNF j1U(M	D K j1WGM�aij1WOP K J�DGMgj<P B�CXWOC�MORQMGB�C�D K j1WGM�aij1WOP DGMvj1U�P�j1WOPLD�PLC;��U�CEP &('
� �O� ��� o t ���(F K FNd j1WGd '5r MGB�C �lG _ FHDgMGB�CQj<aXMGJkj1d FNU(MOCXW Y j<aEC & CXM6q/CECXU�MGB�C+D K j1WGM%aij1WOP�j1U�P MGB�C
R<JLMODGFHPLCTq/R<WGdHP �

� U+R<WOPLCXW?MOR	CXUkj & dHC`MGB�ClD K j1WGM aij1WOP+nICEDOR<JLWOaEC`m�j1Ukj1]5CXW?MORge CXW Y[R<W K FNMOD/Mvj<DGw D/FNM/FHD?C�� e CEaXMOCEP
MGBkj1M Cij<aOB �lG _�q FNdNd & C FHPLCXU(MGF��kCEP	MOR\MGB�C/D K j1WGM aij1WOPgnICEDOR<JLWOaEC7m�j1Ukj1]5CXW j<Dpekj1WGM R1Y�MGB�C �lG _�V D
FNU�DGMvj1dNd j1MGFHR<U eLWORbaECEDOD	� � M7MGBLFHD/DGMvj1]5C\MGB�CInICEDOR<JLWOaECIm�j1Ukj1]5CXW �lG _ P�j1Mvj & j<DOC\q FNdNd & C JLe P�j1MOCEP
FNU�R<WOPLCXWlMOR WOC;�kCEaXM`MGB�C�d j1MOCEDGMlFNU�DGMvj1dNdHCEP PLCXVbFHaEC � �(F K FNd j1WGd '5r Cij<aOB�D K j1WGM`aij1WOP K j1U(J Y j<aXMGJLWOCXW
DGB�R<JLdHP�eLWORiVbFHPLC j DOCXMGJLe�JLMGFNdNFNM ' MGBkj1M q FNdNdIe CXW K FNM FNULFNMGF j1dIFNU�DGMvj1dNd j1MGFHR<U R1YTMGB�C D K j1WGM aij1WOP
q FNMGBLFNU�MGB�C^nICEDOR<JLWOaECTm�j1Ukj1]5CXW	�

A?B�C �lG _ Bkj1U�P dHCXW?aER K e R<U�CXU(M?FHD7MGB�ClPLCXVbFHaECIP WGFNV5CXW/Y[R<W?j^DGe CEaXF��kaIWOCij<PLCXW	�@A?BLFHD/P WGFNV5CXW K j1e�D
MGB�C`Y JLU�aXMGFHR<Ukj1dNFNM ' R1Y MGB�CTDGe CEaXF��kaTWOCij<PLCXW\MOR	MGB�CTUkj1MGFNV5C J FNU�PLRiq\DIDOCXWGVbFHaECED	�

, 1�. $�.0� &�� �+. � ��� &�� �3.0�

A?B�C �bCXWGVbFHaECgc@WORiVbFHPLCXW`FHDIWOCEDGe R<U�DGF & dHCTY[R<W K j1wbFNUL]QjEV>j1FNd j & dHCgMGB�C^Y JLU�aXMGFHR<Ukj1dNFNM ' R1Y/j DGe CEaXF��ka
D K j1WGMIaij1WOP�MOR�j1U�j1eLeLdNFHaij1MGFHR<U MGBLWOR<JL]>B�j	BLFN]>B�dHCXV5CXdpeLWOR<]>Wvj K%K FNUL] FNU(MOCXW Y j<aEC �/A?B�C^aXJLWGWOCXU(M
V5CXWODGFHR<U R1Y/MGB�C%DGe CEaXF��kaij1MGFHR<U9P FNVbFHPLCEDTMGB�C��bCXWGVbFHaEC%c@WORiVbFHPLCXW^FNU(MORQM6q/RQFNU�PLCXe CXU�PLCXU(M�aER K e R �

� $



# � !������.0�� ()�0� ��5 
�� ��1 $'&�()���*�+()���(� � ��4 � �+( ��� ��� �

U�CXU(MOD r Ukj K CXd ' MGB�C\D K j1WGM7aij1WOP=�bCXWGVbFHaECIc@WORiVbFHPLCXW?j1U�P%MGB�C t W ' eLMOR<]>Wvj1eLBLFHau�bCXWGVbFHaEC\c@WORiVbFHPLCXW	�
� U MGB�C^Y JLMGJLWOC^MGB�CEDOC�FNU(MOCXW Y j<aECED K j '�& C�C�� MOCXU�PLCEP FNU R<WOPLCXWlMOR K CECXMIY JLWGMGB�CXW`DGe CEaXF��kagj1eLeLdNF��
aij1MGFHR<U�WOC � JLFNWOC K CXU(MOD	�

A?B�C t W ' eLMOR<]>Wvj1eLBLFHan�bCXWGVbFHaEC?c@WORiVbFHPLCXW7C�� FHDGMOD j<D jlDOCXekj1Wvj1MOC CXU(MGFNM 'g& CEaij1J�DOC R1YuFNMOD@DGe CEaXF j1dNFHDOCEP
Mvj<DGw^R1Y K j1wbFNUL]TjEV>j1FNd j & dHC/MGB�C/D K j1WGM aij1WOPfV D-aXW ' eLMOR<]>Wvj1eLBLFHa/Y JLU�aXMGFHR<Ukj1dNFNM ' MORIc t j1eLeLdNFHaij1MGFHR<U�D
j1U�P & CEaij1J�DOCTR1Y MGB�C^C�� e R<WGM\aER<U(MGWOR<dHD`j<DODORbaXF j1MOCEP+q FNMGB aXW ' eLMOR<]>Wvj1eLBLFHa�PLCXVbFHaECED	�

A?B�C D K j1WGM	aij1WOP �bCXWGVbFHaEC+c@WORiVbFHPLCXWODgFNU(MOCXW Y j<aEC+P FNWOCEaXMGd ' q FNMGB�j1U�j1eLeLdNFHaij1MGFHR<U���A?B�C ' K j1w5C
jEV>j1FNd j & dHC j eLWOCEPLC;��U�CEP DOCXM+R1Y�DOCXWGVbFHaECEDQj1U�P�Y JLWGMGB�CXW�j<DODGJ K eLMGFHR<U�D � WOCEDGMGWGFHaXMGFHR<U�D+WOCX](j1WOP FNUL]
MGB�CEDOC^DOCXWGVbFHaECED MOR%c t j1eLeLdNFHaij1MGFHR<U�D	�

$'&�()���*�+()��� � � ()��. � � ��4 � �+( ��� ���

A?B�C�D K j1WGM aij1WOP jEq?j1WOC j1eLeLdNFHaij1MGFHR<U FHD j�DOR1Y M6q?j1WOC�eLWOR<]>Wvj K MGBkj1M�WOC � JLFNWOCED j<aEaECEDOD�MOR�MGB�C
D K j1WGM aij1WOP � � M-aij1U & C q WGFNMGMOCXU	FNU K j1U ' BLFN]>BgdHCXV5CXdbd j1UL]>Jkj1]5CEDyK k FHDGJkj1d X j<DGFHa r P(jEV>j r R<W t ��� M
MGBkj1MTaij1U j<aEaECEDOD`MGB�C t �lm DOCXWGVbFHaECgeLWORiVbFHPLCXWOD �NfCB � � � dNMGB�R<JL]>B MGB�C	c t�� � t DGe CEaXF��kaij1MGFHR<U�FHD
eLd j1M Y[R<W K FNU�PLCXe CXU�PLCXU(M�MGB�CXWOC�j1WOC+DOR K C+]5CXU�CXWvj1dIj<DODGJ K eLMGFHR<U�D�j & R<JLM%MGB�C Y JLU�aXMGFHR<Ukj1dNFNM ' R1Y
MGB�C^R<e CXWvj1MGFNUL] D ' DGMOC K Y[R<W q BLFHaOB MGB�C^j1eLeLdNFHaij1MGFHR<U FHD Mvj1WG]5CXMOCEPf{

� m JLdNMGF�� MGBLWOCij<P FNUL]+aij1ekj & FNdNFNM '5r

� � D ' U�aOBLWOR<U�R<J�DICXV5CXU(M`j1U�P K CEDODvj1]5C`Bkj1U�P dNFNUL] r

� � DGBkj1WOCEPQdNF & Wvj1W '+K CEaOBkj1ULFHD K q FNMGB P ' Ukj K FHaTdNFNULwbFNUL]�MOR%DGBkj1WOCEP�aERbPLC �

� DODGJ K FNUL] MGBkj1MlMGBLFHD\Y JLU�aXMGFHR<Ukj1dNFNM ' FHDIeLWOCEDOCXU(M r MGB�C	j1eLeLdNFHaij1MGFHR<U aER<JLdHP PLCXMOCXW K FNU�Cgq BLFHaOB�WOC �
DOR<JLWOaECEDIj1WOC�jEV>j1FNd j & dHC=K CXFNMGB�CXWlj1M\FNU�DGMvj1dNd j1MGFHR<U R<Wlj1M WGJLU�MGF K C M j1U�PQeLWORbaECECEP j<aEaER<WOP FNUL]>d ' �

� 
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A?B�C �Ie CXU t j1WOP+aER<U�DOR<WGMGFNJ K � $ ��r 
 B � q?j<D7Y[R<JLU�PLCEP FNU m�j1WOaOB fih>hFE &(' aER K eLJLMOCXW\j1U�P+D K j1WGM
aij1WOP%MOCEaOBLU�R<dHR<] '	K j1U(J Y j<aXMGJLWOCXWOD	� � ULFNMGF j1dNd ' MGB�C\aER<U�DOR<WGMGFNJ K V D@Y[RbaXJ�D q?j<D7R<U%MGB�C J�DOC R1Y=D K j1WGM
aij1WOPLDlq FNMGB U�CXM6q/R<WGw5CEP aER K eLJLMOCXWODSK#W t D M �\Zpj1MOCXW r MGB�C ' WOCij1dNFHDOCEP MGBkj1MlMGB�C K j1FNU j1WOCij<DIMGBkj1M
U�CECEPLCEP j<PLP WOCEDODGFNUL] q/CXWOC^FNU�PLCXe CXU�PLCXU�aECTY WOR K MGB�CTB�R>DGMIR<e CXWvj1MGFNUL] D ' DGMOC K j1U�PQMGWvj1U�DGekj1WOCXU(M
DGJLeLe R<WGM?Y[R<WljgU(J K�& CXWlR1Y@P F�|=CXWOCXU(M K JLdNMGF j1eLeLdNFHaij1MGFHR<U D K j1WGMIaij1WOPLD	�

� � � � &�.0� &�� . �

� t�G q?j<D%DGe CEaXF��kCEP j<D	j1U R<e CXU DGMvj1U�P�j1WOP eLWORiVbFHP FNUL]9j1U�j1WOaOBLFNMOCEaXMGJLWOC�K F � C � j1U � c ��M MGBkj1M
B�CXdNe�D MOCXW K FNUkj1d j1eLeLdNFHaij1MGFHR<U eLWORiVbFHPLCXWOD7MOR & JLFNdHP�MGB�CXFNW7D K j1WGM/aij1WOP jEq?j1WOC`j1eLeLdNFHaij1MGFHR<U�D7FNU j1U '
MOCXW K FNUkj1d MGBkj1M`DGJLeLe R<WGMODuP(jEV>j+j1U�P DGJ & DOC � J�CXU(MGd ' � t�G �uA?BLFHDlFHDTj<aXMGJkj1dNd ' j<aOBLFHCXV5CEP�VbF j%M6q/R
P FHDGMGFNU�aXMlFNU(MOCXW Y j<aECED	� G FNWODGMGd '5r MGB�CXWOC^FHD`j%BLFN]>B dHCXV5CXd � c � MGBkj1MlBLFHPLCEDIMGB�C�aOBkj1Wvj<aXMOCXWGFHDGMGFHaEDTR1Y/j
D K j1WGM7aij1WOP R<W MOCXW K FNUkj1d aER K e R<U�CXU(M7Y WOR K j1eLeLdNFHaij1MGFHR<U � DOCXWGVbFHaEClPLCXV5CXdHR<e CXWOD	�Q�bCEaER<U�P d '5r MGB�CXWOC
FHD7j`aER K%K R<U eLWORiVbFHPLCXW7FNU(MOCXW Y j<aEC MGBkj1M7CXUkj & dHCED MGB�C\DOCij K dHCEDOD@FNU(MOCX]>Wvj1MGFHR<U+R1Y=D K j1WGM7aij1WOPLD7j1U�P
WOCij<PLCXWOD Y WOR K P F�|=CXWOCXU(MIV5CXU�PLR<WOD	�

A?B�C/aER<WOC/j1WOaOBLFNMOCEaXMGJLWOC R1Y�MGB�C�� t�G � $ �kr 
 B � aER<U�DGFHDGMOD-R1Y�M6q/R`aER K e R<U�CXU(MODC{pMGB�C t j1WOPLApCXW K FNUkj1d
j1U�PQMGB�C t j1WOPH�bCXWGVbFHaEC �7A?B�Cz� t�G aER K e R<U�CXU(MODlj1WOCTeLWOCEDOCXU(MOCEP�FNU(��]>JLWOC $ � A �

A?B�C t j1WOPLApCXW K FNUkj1d aER K e R<U�CXU(MTaER<U(Mvj1FNU�DTj1dNd-aXd j<DODOCED\MGBkj1MTj1dNdHRiq�j<aEaECEDODIMOR D K j1WGMlaij1WOP�MOCXW �
K FNUkj1dHD/j1U�P	MGB�CXFNW7DGdHR<MOD	� G R<W C���j K eLdHC r J�DGFNUL]�aECXWGMvj1FNU aXd j<DODOCED R1Y MGBLFHD aER K e R<U�CXU(M r D K j1WGM aij1WOP
FNU�DOCXWGMGFHR<U R<W\WOC K RiV>j1dpaER<JLdHP & C`MGWvj<aOw5CEP �

A?B�C t j1WOPH�bCXWGVbFHaEC	aER K e R<U�CXU(M`aER<U(Mvj1FNU�D^j1dNdpMGB�C^FNU Y Wvj<DGMGWGJ�aXMGJLWOC�WOC � JLFNWOCEP FNU R<WOPLCXWlMOR j<aEaECEDOD
MGB�C@Y JLU�aXMGFHR<Ukj1dNFNM ' R1Ykj D K j1WGM-aij1WOP �[o7j<aOBgaij1WOP�DOCXWGVbFHaEC@F K eLdHC K CXU(MOD@j?BLFN]>B�dHCXV5CXd � c � MGBLWOR<JL]>B
q BLFHaOB j1eLeLdNFHaij1MGFHR<U�D ](j1FNU�j<aEaECEDOD-MORTjIDGe CEaXF��ka/D K j1WGM@aij1WOPfV D-Y JLU�aXMGFHR<Ukj1dNFNM ' �4o ��j K eLdHCED FNU�aXdNJ�PLC
MGB�C8��dHCTj<aEaECEDOD aij1WOP+DOCXWGVbFHaEClq BLFHaOB�CXUkj & dHCED\j1eLeLdNFHaij1MGFHR<U�D\MOR%j<aEaECEDOD j1U � �O� E6B fCA � � DGM ' dHCy��dHC
D ' DGMOC K � X R<MGB MGB�C t j1WOPLApCXW K FNUkj1d\j1U�P MGB�C t j1WOPH�bCXWGVbFHaEC aER K e R<U�CXU(MOD%j1WOC�PLCEDGFN]>U�CEP J�DGFNUL]

�+�
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MGB�C�j & DGMGWvj<aXM Y j<aXMOR<W ' j1U�P�DGFNUL]>dHCXMOR<U�ekj1MGMOCXWGU	� B � �

Applications

Smart
Card

CardID

CardTerminal
Registry

CardTerminal
Factory

CardService
Registry

CardService
Factory

 Application
Management
 CardService

Slot

Card

Slot

Card

CardTerminal

CardService
Scheduler

CardService

OCF Core

G FN]>JLWOC $ � A:{ A?B�C_�Ie CXU t j1WOP G Wvj K CXq/R<WGw � WOaOBLFNMOCEaXMGJLWOC �

� U(� t�G?r MGB�CIc t�� � t V D?aECXU(MGWvj1duWOCEDOR<JLWOaEC K j1Ukj1]5CXW/FHD7P FNVbFHPLCEP�FNU(MOR�M6q/RgP FHDGMGFNU�aXM?R & GCEaXMOD r MGB�C
WOCX]>FHDGMGW ' j1U�P9Y j<aXMOR<W ' R & GCEaXMOD	�Io7j<aOB�WOCEDGe CEaXMGFNV5C K j1U(J Y j<aXMGJLWOCXW DGJLeLeLdNFHCED%jQY j<aXMOR<W ' R & GCEaXM
MGBkj1M`aER<U(Mvj1FNU�DTMGB�C K j1U(J Y j<aXMGJLWOCXWCV DTeLWORbP J�aXM`DGe CEaXF��kagPLCXMvj1FNdHD	�`ApR PLCXMOCXW K FNU�C	q BLFHaOB Y j<aXMOR<W '
MORgJ�DOC r � t�G J�DOCED/MGB�C`DGFNUL]>dHCXMOR<UQWOCX]>FHDGMGW ' �@A?BLFHD?WOCX]>FHDGMGW ' R & GCEaXM aER<U(Mvj1FNU�D MGB�C`aER<U:��]>JLWvj1MGFHR<U
R1Y j1UI� t�G aER K e R<U�CXU(M`j1U�P�aXWOCij1MOCED\MGB�CTWOCEDGe CEaXMGFNV5C`Y j<aXMOR<W ' R & GCEaXMODlj<D WOC � JLFNWOCEP �7A?B�CTWOCEDGM
R1Y MGB�Cz� t�G aER K e R<U�CXU(MOD`j1WOC^PLCEDOaXWGF & CEP+FNU K R<WOC^PLCXMvj1FNdHD\FNUQMGB�C`Y[R<dNdHRiq FNUL] DOCEaXMGFHR<U�D	�

, 1�. � ()����,/.0�2&�� ��(84 � ��&�� ����."���

A?B�C t j1WOPLApCXW K FNUkj1d eLWORiVbFHPLCED`j<aEaECEDOD\MOR aij1WOPQMOCXW K FNUkj1dHDTj1U�P�DGJ & DOC � J�CXU(MGd ' MOR D K j1WGMIaij1WOPLD	�
� dNd=MGBLFHD Y JLU�aXMGFHR<Ukj1dNFNM ' FHD\CXU�aij1e�DGJLd j1MOCEP FNUQMGB�C t j1WOPLApCXW K FNUkj1d@aXd j<DOD r MGB�Cz�(dHR<MIaXd j<DODIj1U�PQMGB�C
t j1WOP � _�aXd j<DOD	�

o7j<aOB t j1WOPLApCXW K FNUkj1d@R & GCEaXMlaij1U aER<U(Mvj1FNU R<U�C�R<W K R<WOC��(dHR<MlR & GCEaXMOD	��o7j<aOB��(dHR<MIWOCXeLWOCEDOCXU(MOD
MGB�C`eLB ' DGFHaij1dpaij1WOPQDGdHR<MOD\R1Y MGBkj1M\aij1WOPQMOCXW K FNUkj1d � J B�CXU�CXV5CXWlj	D K j1WGM\aij1WOPQFHD?FNU�DOCXWGMOCEPQFNU(MOR j
DGdHR<M r j~�(dHR<M t Bkj1ULU�CXd ](j1MOC	R & GCEaXM`FHDTj<aXMGFNV>j1MOCEP � � aEaECEDODlMOR MGB�C	D K j1WGMTaij1WOP�RbaEaXJLWOD`MGBLWOR<JL]>B
MGBLFHDlDGe CEaXF��kagR & GCEaXM	�lA?B�C t j1WOPLApCXW K FNUkj1d R & GCEaXM`CXU�DGJLWOCEDIMGBkj1MTj1MTj1U ' ]>FNV5CXU e R<FNU(M`FNU MGF K C
j1M K R>DGM^R<U�C��(dHR<M t Bkj1ULU�CXd7R & GCEaXMTC�� FHDGMODlY[R<W`MGBkj1MTekj1WGMGFHaXJLd j1W�DGdHR<M	���(F K FNd j1WGd '5r j1M K R>DGMTR<U�C

� �
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R & GCEaXM\q FNdNdpR & Mvj1FNU j<aEaECEDOD MOR	MGBkj1Mu�(dHR<M t Bkj1ULU�CXd �

A?B�C t j1WOPLApCXW K FNUkj1d aXd j<DOD=FHDpj1dHDOR?WOCEDGe R<U�DGF & dHC Y[R<W3aOB�CEaOwbFNUL]IMGB�C aij1WOPTeLWOCEDOCXU�aEC R<W3aij1WOP�j & DOCXU�aEC
q FNMGBLFNU�j WOCij<PLCXW j1dHR<UL]�q FNMGB�DOCXU�P FNUL] j1U�P WOCEaECXFNVbFNUL] � eLeLdNFHaij1MGFHR<U�c@WOR<MORbaER<d�_Tj1Mvj�SIULFNMOD
K � c _`SlD M �

A?B�C t j1WOPLApCXW K FNUkj1d G j<aXMOR<W ' j1U�P t j1WOPLApCXW K FNUkj1d3nICX]>FHDGMGW ' R & GCEaXMOD j1WOC\WOCEDGe R<U�DGF & dHC Y[R<W7Bkj1U �
P dNFNUL]�MGB�C�j1MGMvj<aOB K CXU(M~K[j1U�P DGJ & DOC � J�CXU(MTWOC K RiV>j1d M R1Y j WOCij<PLCXW^MOR�j+aER K eLJLMOCXW(K R<W^DGF K FNd j1W
PLCXVbFHaEC M � o7j<aOB�MOCXW K FNUkj1d K j1U(J Y j<aXMGJLWOCXW MGBkj1M�DGJLeLe R<WGMOD=� t�G q FNdNd\eLWORiVbFHPLC j t j1WOPLApCXW K F��
Ukj1d G j<aXMOR<W ' DGJ & aXd j<DOD^q BLFHaOB B�R<dHPLD%j1dNd7MGB�C aOBkj1Wvj<aXMOCXWGFHDGMGFHaED%R1Y MGB�C DGe CEaXF��ka�MOCXW K FNUkj1d � A?B�C
t j1WOPLApCXW K FNUkj1d7nICX]>FHDGMGW ' R & GCEaXM`w5CECXe�DlMGWvj<aOw R1Y7MGB�C�FNU�DGMvj1dNdHCEP�aij1WOP MOCXW K FNUkj1dHD	� � M`j1dHDOR eLWOR �
VbFHPLCED K CXMGB�RbPLD Y[R<W\CXU(J K CXWvj1MGFNUL] r WOCX]>FHDGMOCXWGFNUL] j1U�P�PLC � WOCX]>FHDGMOCXWGFNUL] t j1WOPLApCXW K FNUkj1d R & GCEaXMOD	�

, 1�. � ()��� $�.0� &�� �+. � ��&�� ����."���

A?B�C t j1WOPH�bCXWGVbFHaEC aER K e R<U�CXU(MgFHDgj1U j & DGMGWvj<aXMGFHR<U R1Y MGB�C P F�|=CXWOCXU(M � K j1WGM t j1WOP��Ie CXWvj1MGFNUL]
� ' DGMOC K D(K@� t � �bD M � A?B�C K j1FNU DGJ & �6aER K e R<U�CXU(MOD%R1Y\MGB�C t j1WOPH�bCXWGVbFHaEC+aER K e R<U�CXU(M�j1WOC�MGB�C
t j1WOPH�bCXWGVbFHaEC�aXd j<DOD r MGB�C t j1WOPH�bCXWGVbFHaECEnICX]>FHDGMGW ' aXd j<DOD r MGB�C t j1WOPH�bCXWGVbFHaEC��baOB�CEP JLdHCXW r j1U�P MGB�C
� K j1WGM t j1WOP aXd j<DOD	�

A?B�C�aER<WOC�R1YgMGB�C t j1WOPH�bCXWGVbFHaEC aER K e R<U�CXU(MQF K eLdHC K CXU(MOD j1U � c � MGBkj1M K j1e�DQD K j1WGMQaij1WOP
aER K%K j1U�PLD	R<U(MOR DGe CEaXF��ka � c _`SlD	� � U C���j K eLdHC R1YIj�aij1WOP9DOCXWGVbFHaEC aXJLWGWOCXU(MGd ' FNU�aXdNJ�PLCEP9FNU
� t�G FHD MGB�C G FNdHC�� ' DGMOC K t j1WOPH�bCXWGVbFHaEC �

A?B�C t j1WOPH�bCXWGVbFHaEC��baOB�CEP JLdHCXW FHD@WOCEDGe R<U�DGF & dHC?Y[R<W7DOCXWGF j1dNFHDGFNUL]gj<aEaECEDOD MOR�jl]>FNV5CXU D K j1WGM7aij1WOP j1U�P
K j1FNU(Mvj1FNULFNUL]%MGB�C`DGMvj1MOClR1YpMGBkj1M?aij1WOP � G R<W C���j K eLdHC r MGB�C t j1WOPH�bCXWGVbFHaEC��baOB�CEP JLdHCXWIaXd j<DOD j1dNdHRiq\D
K JLdNMGFNeLdHC^FNU�DGMvj1U�aECEDIR1Y@aij1WOP�DOCXWGVbFHaECED MOR	](j1FNU j<aEaECEDOD MOR j	DGe CEaXF��kaTD K j1WGMIaij1WOP �

� aEaECEDOD MOR�� t�G K CXMGB�RbPLD FHD K j1FNULd ' MGBLWOR<JL]>B�MGB�Cz� K j1WGM t j1WOP aXd j<DOD	�@A?BLFHD\aXd j<DOD\j1dHR<UL]�q FNMGB
MGB�C t j1WOP � _�aXd j<DODIj1WOC^J�DOCEP &(' MGB�C�j1eLeLdNFHaij1MGFHR<U eLWOR<]>Wvj K%K CXWlMOR%FHPLCXU(MGF Y ' j	]>FNV5CXU aij1WOP j1U�P

� A
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j<DODORbaXF j1MOC`FNM\q FNMGB j	DGdHR<M FNU jgWOCij<PLCXW	�

A?B�C K j1FNU j<P V>j1U(Mvj1]5C R1Yz� t�G FHD�MGBkj1M FNM�FHD aER K eLdHCXMOCXd ' FNU�PLCXe CXU�PLCXU(M+R1YTMGB�C�JLU�PLCXWGd ' FNUL]
R<e CXWvj1MGFNUL] D ' DGMOC K DIDGFNU�aECTFNM\FHD\F K eLdHC K CXU(MOCEP FNUeP(jEV>j j1U�PQMGB(J�D`j1dNdpFNMODIaER K e R<U�CXU(MOD & CEaER K C
jEV>j1FNd j & dHC�R<U j1U ' eLd j1M Y[R<W K K c t D r W t D r CXMOa � M DGJLeLe R<WGMGFNUL]�P(jEV>j �

����� ��� � � � � ���  � � ��� � � � � � ������ � 	 �  � � � � � � � � � � �#� � ��� � � � �� �� � � ���

X R<MGB�j1WOaOBLFNMOCEaXMGJLWOCED%BkjEV5C+aECXWGMvj1FNU�CXU(MGFNMGFHCED�R<W	aER K e R<U�CXU(MOD%MGBkj1M	BkjEV5C+DGFN]>ULF��kaij1U�aEC Y WOR K j
DOCEaXJLWGFNM ' e CXWODGe CEaXMGFNV5C � G R<WIC���j K eLdHCTFNU�c t�� � t MGB�C K j1FNU�CXU(MGFNM ' FHD?MGB�C^nICEDOR<JLWOaECTm�j1Ukj1]5CXW	�
A?B(J�D r FNU R<WOPLCXW\MOR%]>FNV5CTFNU�aXWOCij<DOCEPQeLWOR<MOCEaXMGFHR<U MOR	MGBLFHDICXU(MGFNM '5r FNM\FHD\DGJL]>]5CEDGMOCEPQMGBkj1M\FNM q FNdNd & C
ekj1WGM`R1Y7MGB�CgR<e CXWvj1MGFNUL]QD ' DGMOC K �lolRiq/CXV5CXW r MGBLFHD`aER K e R<U�CXU(MTB�R<dHPLDlMGB�CgP�j1Mvj & j<DOCEDTR1Y/j1dNd-MGB�C
FNU�DGMvj1dNdHCEP �lG _`DTj1U�P�D K j1WGMTaij1WOPLD^j1dHR<UL]Qq FNMGB�MGB�CXFNW^aXWOR>DOD � WOC Y[CXWOCXU�aECED^j1U�P�MGB�CXFNW^jEV>j1FNd j & FNdNFNM '
DGMvj1MGJ�D	� � Y MGB�C^CXU(MGWGFHCEDIFNU�MGB�C^P�j1Mvj & j<DOCED`j1WOC K RbP F��kCEP�MGB�CXU j1M\dHCij<DGMIR<U�C^aij1U K R<JLU(MlPLCXULF j1d
R1Y\DOCXWGVbFHaEC j1MGMvj<aOw D	���(F K FNd j1WGd ' MGB�C K j1eLeLFNUL]5D	R1Y\DGe CEaXF��ka D K j1WGMgaij1WOPLD�MOR�MGB�CXFNW%j<DODORbaXF j1MOCEP
�bCXWGVbFHaEC^c@WORiVbFHPLCXWODlR<W\FNU(MOCXW Y j<aECEDlaER<JLdHP & C K F
�LCEP�JLe r CXMOa � � Y MGB�C^c t�� � t FHD WGJLULULFNUL] JLU�PLCXW
J FNU�PLRiq\D h+��R<W J FNU�PLRiq\D h+B MGB�CXU�MGB�CXWOCQFHD	dNFNMGMGdHCQMGBkj1M�aij1U & C+PLR<U�C � J B�CXU�c t�� � t FHD
FNU�DGMvj1dNdHCEP FNU j1U R<e CXWvj1MGFNUL]QD ' DGMOC K MGBkj1M`R�|=CXWOD & j<DGFHa	DOCEaXJLWGFNM ' Y JLU�aXMGFHR<Ukj1dNFNM ' K C � ] � J FNU�PLRiq\D
WlA R<WIZ=FNU(J � M MGB�CXU�MGB�C^nICEDOR<JLWOaECTm�j1Ukj1]5CXWIaER<JLdHP & C K R<WOC�j<PLC � Jkj1MOCXd ' eLWOR<MOCEaXMOCEP �

� Ue� t�G MGB�ClY JLU�aXMGFHR<Ukj1dNFNM ' Y[R<JLU�P+q FNMGBLFNU�c t�� � t V DInICEDOR<JLWOaECTm�j1Ukj1]5CXW FHD P FNVbFHPLCEPQFNU(MOR	M6q/R
DOCXMOD�R1Y WOCX]>FHDGMGW ' j1U�P Y j<aXMOR<W ' R & GCEaXMOD	�+A-j1wbFNUL] FNU(MOR j<aEaER<JLU(M	MGB�C	Y j<aXM�MGBkj1M � t�G FHD � aER K �
eLdHCXMOCXd 'Y� FNU�PLCXe CXU�PLCXU(M R1Y=MGB�CIJLU�PLCXWGd ' FNUL]	R<e CXWvj1MGFNUL]	D ' DGMOC K PLRbCED U�R<M K FNULF K FHDOC\MGB�ClaOBkj1U�aECED
R1Y`MGB�C j & RiV5C DOCEaXJLWGFNM ' & WOCij<aOB�CED Mvj1wbFNUL] eLd j<aEC � A?B�CXWOC Y[R<WOC r MGB�C�R & VbFHR<J�D aER<JLU(MOCXW K Cij<DGJLWOC
q/R<JLdHP & C MOR J�DOC~� t�G R<W%c t�� � t FNU�j1U�CXU(VbFNWOR<U K CXU(M�MGBkj1M	WOCEDGMGWGFHaXMOD	dHR<]>FHaij1d\j<aEaECEDODOCED	MOR
aECXWGMvj1FNU aER K e R<U�CXU(MOD	�

� D+R<U�C q/R<JLdHP C�� e CEaXM r\& R<MGB j1WOaOBLFNMOCEaXMGJLWOCED�eLWORiVbFHPLC j9Wvj1UL]5C�R1Y	aXW ' eLMOR<]>Wvj1eLBLFHa DOCXWGVbFHaECED	�
X R<MGBgDGe CEaXF��kaij1MGFHR<U�DpFNU�aXdNJ�PLC7aXW ' eLMOR<]>Wvj1eLBLFHa/DOCXWGVbFHaECED�K eLJ & dNFHa7w5C ' j1U�P�DOCEaXWOCXM3w5C ' j1dN]5R<WGFNMGB K D M
j1dHR<UL]	q FNMGB+FHPLCXU(MGF��kaij1MGFHR<U�j1U�P+j1JLMGB�CXU(MGFHaij1MGFHR<U K CEaOBkj1ULFHD K D_K[j1JLMGB�CXU(MGFHaij1MGFHR<U�MORgWOC K R<MOC`CXU �

� E
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MGFNMGFHCEDIR<W MOR%MGB�CTD K j1WGMIaij1WOP � aij1WOP B�R<dHPLCXWlR<WIj1eLeLdNFHaij1MGFHR<U V5CXWGF��kaij1MGFHR<U M �

A?B�C U�R<MGFHR<U R1Y=C��LaXdNJ�DGFNV5C\j<aEaECEDOD MOR^j`D K j1WGM7aij1WOP%FHD PLC;��U�CEP%FNU & R<MGB c t�� � t j1U�P=� t�G �5A?BLFHD
Y[Cij1MGJLWOC`FHD R1Y DGFN]>ULF��kaij1U(M\F K e R<WGMvj1U�aECTDGFNU�aEC`JLU�PLCXW\aECXWGMvj1FNU�aXFNWOaXJ K DGMvj1U�aECEDlj1U+JLULFNU(MOCXWGWGJLeLMOCEP
DOC � J�CXU�aEC R1YID K j1WGM	aij1WOP R<e CXWvj1MGFHR<U�D~K C � ] � � DOCXU�DGFNMGFNV5C � R<Wgekj 'bK CXU(M�j1eLeLdNFHaij1MGFHR<U�D M^K J�DGM & C
C��LCEaXJLMOCEP �

J B�CXU PLCXV5CXdHR<eLFNUL]�D K j1WGM7aij1WOP jEq?j1WOClj1eLeLdNFHaij1MGFHR<U�D7JLU�PLCXW � t�G?r MGB�C?]5CXU�CXWvj1duDOCEaXJLWGFNM 'gK RbPLCXd
R1Y MGB�CzP(jEV>j�d j1UL]>Jkj1]5C	j1eLeLdNFHCED	� � U ekj1WGMGFHaXJLd j1W r q B�CXU�C��LCEaXJLMvj & dHC	aERbPLC^FHDlPLRiq ULdHR5j<PLCEP Y WOR K
MGB�C � U(MOCXWGU�CXM(K[j1eLeLdHCXMOD M C�� MGWvjQDOCEaXJLWGFNM ' aER<U�aECXWGU�D	j1WGFHDOC � G R<W^MGBkj1M^WOCij<DOR<U9MGB�C�DGe CEaXF��kaij1MGFHR<U
PLCEDOaXWGF & CED@MGB�C\DGMOCXe�D WOC � JLFNWOCEP	Y[R<W@q WGFNMGFNUL] � DOCEaXJLWOC � j1eLeLdHCXMOD q FNMGB=� t�G j1U�P	MGB�CyP(jEV>jTc@dNJL] � � U
R<W MGB�C^DGMvj1U�P�j1WOPmP(jEV>j�c@d j1M Y[R<W K D rOk CXWODGFHR<U9f � $ �

����� ��� � ������� � � 	 � � �  � 	�� � � � � � � 	 �� ����� � ����

A?BLFHD^PLCXV5CXdHR<e K CXU(M K CXMGB�RbPLR<dHR<] ' FHD`eLWOR K R<MOCEP &(' �`C K �leLWOCEDODOR �Nf $�� j1U�P aER<U�DGFHPLCXWOD^D K j1WGM
aij1WOP+j1eLeLdNFHaij1MGFHR<U�D\j<D/P FHDGMGWGF & JLMOCEP+R & GCEaXMOD/q B�CXWOClaER K%K JLULFHaij1MGFHR<U & CXM6q/CECXU+MGB�C K j1U�P+aXdNFHCXU(M
j1eLeLdNFHaij1MGFHR<U�D7FHD7j & DGMGWvj<aXMOCEP%Y WOR K dHRiq�dHCXV5CXd�eLWOR<MORbaER<dHD	�@A?BLFHD@F K eLdNFHCED MGBkj1M/aXdNFHCXU(M/j1eLeLdNFHaij1MGFHR<U�D
j1WOC�WOCX](j1WOPLCEP j<DIWOC K R<MOC	R & GCEaXMODlFNU j P FHDGMGWGF & JLMOCEP�D ' DGMOC K �IA?B�C�eLWORbaECEP JLWOCgFHDlDGJ K%K j1WGFHDOCEP
FNU(��]>JLWOC $ � E �

� K j1WGMgaij1WOP9j1eLeLdNFHaij1MGFHR<U9Y JLU�aXMGFHR<U�Dgj1WOC aij1dNdHCEP MGBLWOR<JL]>B jQaXdNFHCXU(M	DGMGJ & K[j1eLeLdNFHaij1MGFHR<U9eLWOR � 'aM
Bkj1U�P dNFNUL] MGB�CTaER K%K JLULFHaij1MGFHR<U�FNU(MOCXW Y j<aEC �

o7j<aOB j1eLeLdNFHaij1MGFHR<U�PLC;��U�CED j1U�j1eLeLdNFHaij1MGFHR<UQFNU(MOCXW Y j<aEClMGBkj1M PLCEDOaXWGF & CED/MGB�CIY JLU�aXMGFHR<Ukj1dNFNM ' R1Y3MGB�C
j1eLeLdNFHaij1MGFHR<U�� A?BLFHDpFNU(MOCXW Y j<aEC7FHD3J�DOCEPgj<D-j & j<DGFHDpR<U�q BLFHaOB�MORIaER<U�DGMGWGJ�aXM-MGB�C/j1eLeLdNFHaij1MGFHR<UgeLWOR � ' �
A?B�C`eLWOR � ' q FNdNd & C K j1WODGBkj1dNFNUL] j1U�P JLU � K j1WODGBkj1dNFNUL]�eLWORbaECEDODOCED R<U+MGB�C K CXMGB�RbP FNU(V5Rbaij1MGFHR<U�D	�
G FNUkj1dNd '5r jgnIC K R<MOCTc@WORbaECEP JLWOC t j1dNdQK nIc t�M eLWOR<MORbaER<d � A � q FNdNd & ClJ�DOCEP Y[R<W?MGWvj1U�DGe R<WGMGFNUL] r VbF j
MGB�C^D K j1WGM\aij1WOPQWOCij<PLCXWIP WGFNV5CXW r MGB�CTaij1dNdHD & CXM6q/CECXU MGB�CTMOCXW K FNUkj1d-j1U�PQMGB�CTWOCij<PLCXW	�
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J FNMGB�R<JLM-PLR<J & M-MGB�CQP(jEV>j t j1WOP � c � j1U�P�MGB�C7m JLdNMOR>D � c � WOCXV5R<dNJLMGFHR<ULFHDOC & R<MGB�MGB�C q?j ' D K j1WGM
aij1WOP j1eLeLdNFHaij1MGFHR<U�D%j1WOC PLCEDGFN]>U�CEP j1U�P F K eLdHC K CXU(MOCEP r j1U�P j1dHDOR�MGB�C D K j1WGMgaij1WOP MOCEaOBLU�R<dHR<] '
FNMODOCXd Y �

J FNMGB	MGB�C\j & RiV5C?MOCEaOBLU�R<dHR<]>FHCED FNM & CEaER K CED@Cij<DGFHCXW@MOR`PLCXV5CXdHR<e�D K j1WGM aij1WOP%j1eLeLdNFHaij1MGFHR<U�D	�Q�(F K F��
d j1WGd '5r MGB�C/F K e R<WGMvj1U(M FHDODGJ�C/R1Y DOCEaXJLWOCXd ' FHDOR<d j1MGFNUL]TMGB�C?D K j1WGM@aij1WOP�j1eLeLdNFHaij1MGFHR<U�D@FHD DGJ�aEaECEDOD Y JLdNd '
j<PLP WOCEDODOCEP � � PLP FNMGFHR<Ukj1dNd '5r D K j1WGMIaij1WOP j1eLeLdNFHaij1MGFHR<U�D`aij1U j1dHDOR & CTPLRiq ULdHR5j<PLCEP�R<WIPLCXdHCXMOCEP j1M
j1U ' DGMvj1]5CTR1Y MGB�C^D K j1WGMIaij1WOPfV D dNF Y[CTa ' aXdHC �

A?B�C�eLWORbaECEP JLWOC%Y[R<WgPLCXV5CXdHR<eLFNUL]�D K j1WGMgaij1WOP9aXdNFHCXU(M	j1eLeLdNFHaij1MGFHR<U�DgBkj<D	j1dHDOR & CECXU DGF K eLdNF��kCEP �
X R<MGB c t�� � t j1U�PN� t�G BLFHPLC MGB�C JLU�PLCXWGd ' FNUL] �lG _ j1WOaOBLFNMOCEaXMGJLWOC q FNMGB j K R<WOC j & DGMGWvj<aXM
eLWOR<]>Wvj K%K FNUL] FNU(MOCXW Y j<aEC �

� dNMGB�R<JL]>B9aXJLWGWOCXU(MGd ' c t�� � t WGJLU�D^R<U MGB�C J FNU�PLRiq\Dgh+� r h+BQj1U�P
WlA eLd j1M Y[R<W K D�C;|=R<WGMOD &('
FNU�P FNVbFHP Jkj1dbPLCXV5CXdHR<e CXWOD j1F K MOR K FN]>Wvj1MOC MGB�C7c t�� � t j1WOaOBLFNMOCEaXMGJLWOC?R<UgR<MGB�CXWpeLd j1M Y[R<W K D�K Z=FNU(J � M
� 
 � � �^A?BLFHD`q FNdNd FNU�aXWOCij<DOC%c t�� � t V D�jEV>j1FNd j & FNdNFNM ' R<U P F�|=CXWOCXU(M^aER K eLJLMOCXWTeLd j1M Y[R<W K D	���IU�MGB�C
R<MGB�CXW Bkj1U�P�� t�G FHD@aER K eLdHCXMOCXd ' FNU�PLCXe CXU�PLCXU(M7R1YkMGB�C/JLU�PLCXWGd ' FNUL]^R<e CXWvj1MGFNUL]TD ' DGMOC K j1U�PgMGB(J�D
FNM\aER<JLdHP & CTJ�DOCEPQR<U j1U ' eLd j1M Y[R<W K MGBkj1MIDGJLeLe R<WGMODyP(jEV>j �
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� U�MGB�C	eLWOCXVbFHR<J�DTaOBkj1eLMOCXW^q/C%WOCXVbFHCXq/CEP�MGB�C%aXJLWGWOCXU(M�DGMvj1MGJ�DTR1Y?D K j1WGM^aij1WOP�MOCEaOBLU�R<dHR<] ' � J C
U�Riq C���j K FNU�C�eLWOR<e R>Dvj1dHD^Y[R<W^dHR<]m��dHC�J�DOC�FNU D K j1WGMgaij1WOP9CXU(VbFNWOR<U K CXU(MOD%R<W K R<WOC�]5CXU�CXWvj1dNd '
FNU JLU(MGWGJ�DGMOCEP K j<aOBLFNU�CED�R<W K j<aOBLFNU�CED�q FNMGB dNF K FNMOCEP K C K R<W ' �%A?B�C	q/R<WGw�eLWOCEDOCXU(MOCEP FNU MGBLFHD
aOBkj1eLMOCXW@FHD WOCXd j1MOCEP	MORlMGB�C/U�CXq MOCEaOBLULF � J�CED@eLWOCEDOCXU(MOCEP%FNU	MGBLFHD MGB�CEDGFHD	�-A?BLFHD@aOBkj1eLMOCXW@BLFN]>BLdNFN]>B(MOD
aECXWGMvj1FNU j<DGe CEaXMODlR1Y MGB�C�eLWOR & dHC K j1dHR<UL] q FNMGB eLWOCEDOCXU(MGFNUL]+MGB�C^WOCXdHCXV>j1U(M`q/R<WGw�q BLFHaOB FNU�DGeLFNWOCEP
MGB�C^PLCXV5CXdHR<e K CXU(MlR1Y MGB�CTU�CXq MOCEaOBLULF � J�CED\eLWOCEDOCXU(MOCEP�FNU�MGBLFHD MGB�CEDGFHD	�

J C`R<e CXU+q FNMGBQMGB�CleLWOR & dHC K R1Y-eLWORiVbFHP FNUL]�DGJLeLe R<WGM?Y[R<W?DOCEaXJLWOC`dHR<]5D R<U+JLU(MGWGJ�DGMOCEP K j<aOBLFNU�CED	�
J C MGB�CXU�PLCEDOaXWGF & CQj eLWOR<e R>Dvj1d?WOCXd j1MOCEP MOR MGB�C+DGJ & DOC � J�CXU(M	q/R<WGw FNU MGBLFHD	MGB�CEDGFHDgq BLFHaOB�FNU �
MGWORbP J�aECED�j eLWOR<e CXWGM ' aij1dNdHCEP � Y[R<WGq?j1WOP�FNU(MOCX]>WGFNM 'Y� Y[R<W`dHR<](��dHCED	� G FNUkj1dNd '5r q/C%PLCEDOaXWGF & C�j WOCij1d
q/R<WGdHP�C���j K eLdHC	R1Y B�Riq dHR<]=��dHCEDTj1WOC�J�DOCEP & R<MGB &(' m R<U�PLC�� � U(MOCXWGUkj1MGFHR<Ukj1d@FNU MGB�C	m R<U�PLC��
CXdHCEaXMGWOR<ULFHa^eLJLWODOC^j1U�PQFNU�MGB�CTm c t � �Qaij1WOPLD?Y WOR K �`C K eLdNJ�D	�
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� U � �>h � �baOBLU�CXFHCXW j1U�P }TCXdHDOC ' aER<U�DGFHPLCXW%MGB�CQP Jkj1d\eLWOR & dHC K R1YTj1U�JLU(MGWGJ�DGMOCEP K j<aOBLFNU�C�K�� M
]5CXU�CXWvj1MGFNUL] j1U�P K j1FNU(Mvj1FNULFNUL]�dHR<](��dHCED r j1U�P j MGWGJ�DGMOCEP K j<aOBLFNU�CeKCh M e CXWGFHRbP FHaij1dNd ' aOB�CEaOwbFNUL]
MGB�C?dHR<]5D FNU�� � � dNMGB�R<JL]>B�� FHD � JLU(MGWGJ�DGMOCEP � FNM@FHD U�R<M ]5CXU�CXWvj1dNd ' C�� e CEaXMOCEPgMOR & C?aER K eLWOR K FHDOCEP �

A?B�C�j1JLMGB�R<WOD�R1Y�� �>h � DGMvj1MOC MGBkj1M j1eLeLdNFHaij1MGFHR<U�D�MGBkj1M�q FNdNd & CXU�C;��M	Y WOR K DGJ�aOB j K CEaOBkj1ULFHD K
j & R<JLU�P � G R<WIC���j K eLdHC r ��aER<JLdHP & C�j1U CXdHCEaXMGWOR<ULFHa�q?j1dNdHCXM r j%D K j1WGMIaij1WOP R<WICXV5CXU j%c t �9�IU
MGB�C^R<MGB�CXW\Bkj1U�P h aER<JLdHP & C�j & j1ULw � JLMOR K j1MOCEP�ApCXdNdNFNUL] m�j<aOBLFNU�C=K � A m M R<Wlj	DOCXWGV5CXW\FNU j
DOCEaXJLWOCTdHRbaij1MGFHR<U��

� MIFHDIaXdHCij1WGd ' DGMvj1MOCEP MGBkj1MIMGB�CXFNW`D ' DGMOC K j1F K DIMOR�eLWORiVbFHPLCgDGMGWOR<UL]+DOCEaXJLWGFNM ' ]>Jkj1Wvj1U(MOCECED^j & R<JLM
MGB�C+j1JLMGB�CXU(MGFHaXFNM ' R1Y\MGB�C dHR<]5DgR<U�� � � U ekj1WGMGFHaXJLd j1W%F Y\q/C+DGJLeLe R>DOC�MGBkj1M�j1U�j1MGMvj<aOw5CXW%](j1FNU�D
aER<U(MGWOR<d3R1Y�� j1M?MGF K C� r DGB�C � B�Clq FNdNd U�R<M & C`j & dHClMOR	j1dNMOCXW\R<W?PLCXdHCXMOCldHR<]%CXU(MGWGFHCED K j<PLC & C Y[R<WOC
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MGF K Cm @FNU j+q?j ' MGBkj1M^MGB�CEDOC K j1ULFNeLJLd j1MGFHR<U�D�q FNdNd7U�R<M & C%PLCXMOCEaXMOCEP q B�CXU � U�C�� MTFNU(MOCXWvj<aXMOD
q FNMGBxh �

A?B�ClU�CECEP Y[R<W?DGJ�aOB�j1U�j1WOaOBLFNMOCEaXMGJLWOCTFHD?C�� eLd j1FNU�CEP &(' MGB�CIY j<aXM/MGBkj1M?MGB�CXWOC^j1WOC K j1U ' D ' DGMOC K D
FNUQq BLFHaOBQMGB�CTRiq U�CXWIR1Y@j	PLCXVbFHaEC`FHD?U�R<M MGB�CTj<aXMGJkj1dpRiq U�CXWIR1Y-MGB�CTDOCEaXWOCXMOD?q FNMGBLFNUQMGB�CTPLCXVbFHaEC �
� U�MGBkj1M7aij<DOCIj1J�P FNMGFNUL]gaij1U�B�CXdNe MOR^PLCXMOCXW K FNU�C\F Y=MGB�CXWOC q?j<D/j1U j1MGMOC K eLMOCEP�Y Wvj1J�P �RWlR<MOC MGBkj1M r
j<D	FNU�MGB�C K j�GR<WGFNM ' R1YlMGB�C+dHR<]>]>FNUL] j1WOaOBLFNMOCEaXMGJLWOCED r MGBLFHD%eLWOR<e R>DOCEP�D ' DGMOC K j1F K D%MOR PLCXMOCEaXM
e R>DODGF & dHClY Wvj1J�P j Y MOCXW FNM Bkj1eLe CXU�CEP j1U�PQU�R<M MOR%eLWOCXV5CXU(MIe R>DODGF & dHC^j1MGMOC K eLMOD	�
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J C eLWORiVbFHPLC`jlY[CXq R1Y=MGB�C K R>DGM/aOBkj1Wvj<aXMOCXWGFHDGMGFHa`j<DODGJ K eLMGFHR<U�D?j1U�P�DGMvj1MOC K CXU(MOD/MGBkj1M MGB�Clj & RiV5C
j1JLMGB�R<WOD K CXU(MGFHR<U FNU%MGB�CXFNW q/R<WGw � J C & CXdNFHCXV5C MGBkj1M MGB�C ' q FNdNdLBLFN]>BLdNFN]>B(M7MGB�C\C���j<aXM P F K CXU�DGFHR<U�D
R1Y MGB�CTFHDODGJ�CED?FNU(V5R<dNV5CEP r j<aXMGFNUL] j<DIjgWOC Y[CXWOCXU�aECTe R<FNU(M Y[R<W\R<JLW\eLWOR<e R>Dvj1dHDC{

� � � � � U�R^DOCEaXJLWGFNM '	K Cij<DGJLWOCIaij1U%eLWOR<MOCEaXM7MGB�CIj1J�P FNM dHR<]�CXU(MGWGFHCED q WGFNMGMOCXUIc b  ,�;$@j1U j1MGMvj<aOw5CXW
Bkj<D ](j1FNU�CEPQaER<U(MGWOR<dpR1Y � � � dNd=MGBkj1M FHD?e R>DODGF & dHClFHD MORgWOC Y J�DOC^j1U j1MGMvj<aOw5CXW\MGB�C^j & FNdNFNM ' MOR
WOCij<P r j1dNMOCXWIR<WIPLCXdHCXMOCTdHR<] CXU(MGWGFHCED K j<PLC=�&� b )6$&� MGB�C K j<aOBLFNU�C^q?j<DIaER K eLWOR K FHDOCEP � �

� �l� Y=MGB�CXWOC\FHD/j`WOCXdNF j & dHC r BLFN]>B & j1U�P q FHP MGB aOBkj1ULU�CXd aER<U�DGMvj1U(MGd ' jEV>j1FNd j & dHC & CXM6q/CECXU�h+j1U�P
� r MGB�CXU�MGBLFHDleLWOR & dHC K q/R<UqV MTaER K CgJLe�� � q FNdNd@DGF K eLd ' CXU�aXW ' eLMTCij<aOB�dHR<]QCXU(MGW ' j<DlFNM
FHD\aXWOCij1MOCEP j1U�PQDOCXU�PQFNM MOR�h RiV5CXWIMGBLFHD\aOBkj1ULU�CXd � �

� � WlR aXW ' eLMOR<]>Wvj1eLBLFHa K CXMGB�RbP�aij1U & CQJ�DOCEP�MOR9j<aXMGJkj1dNd ' eLWOCXV5CXU(M MGB�C�PLCXdHCXMGFHR<U R1Y`dHR<]
CXU(MGWGFHCEDC{ DOR<dNVbFNUL]`MGBkj1M@eLWOR & dHC K WOC � JLFNWOCED@q WGFNMOC �6R<ULd ' Bkj1WOP q?j1WOCIDGJ�aOB j<D t _ �6ny�lm P FHDGw r
CXMOa � �

� � A?B�C%dHR<UL]�MOCXW K DGMOR<Wvj1]5C�R1Y �xK B�R<dHP FNUL] MGB�C%dHR<]5D M FHD�DGJ 	 aXFHCXU(MGd ' d j1WG]5C j1U�PI��dNdNFNUL] FNM
JLe�FHD U�R<MIj	eLWOR & dHC K � �

A?B�C & CXBkjEVbFHR<JLWTR1Y7MGB�C�eLWOR<e R>DOCEP�j1WOaOBLFNMOCEaXMGJLWOC%FHDlP FNVbFHPLCEP FNU(MOR Y[R<JLW`DGMOCXe�D	� G FNWODGMGd ' MGB�C�M6q/R
CXU(MGFNMGFHCED/C��LaOBkj1UL]5CIDOR K C?FNU Y[R<W K j1MGFHR<U FNU R<WOPLCXW MOR^CXUkj & dHC � MOR^aXWOCij1MOC MGB�C dHR<] ��dHC � A?B�C K j1FNU
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FNU Y[R<W K j1MGFHR<U C��LaOBkj1UL]5CEP FHDTj1U j1JLMGB�CXU(MGFHaij1MGFHR<U9w5C '���� q BLFHaOB FHDlJ�DOCEP FNU�MGB�C	]5CXU�CXWvj1MGFHR<U R1Y
MGB�CgCXU�aXW ' eLMGFHR<U�w5C '���� MGBkj1Mlq FNdNd CXU�aXW ' eLMlMGB�C	��
� CXU(MGW ' FNU MGB�C�dHR<]���dHC �IA?B�C�FNULFNMGF j1d V>j1dNJ�C
R1YpMGB�CTj1JLMGB�CXU(MGFHaij1MGFHR<U w5C ' FHD?PLCXU�R<MOCEP�j<D ��� j1U�P+aER<U(Mvj1FNU�D\DOR K Cy�'�LCEP V>j1dNJ�CED\j<D?PLC;��U�CEP+FNU
MGB�CTekj1e CXW	�

A?B�C DOCEaER<U�P�DGMOCXe%FNU(V5R<dNV5CED MGB�C aXWOCij1MGFHR<U R1Y Cij<aOB�dHR<]u��dHC\CXU(MGW ' j<aEaER<WOP FNUL]�MORTDOR K C?eLWOCEPLC;��U�CEP
eLWORbaECEP JLWOC � A?BLFHD7eLWORbaECEP JLWOClWOC � JLFNWOCED/MGBkj1M?MGB�ClP�j1Mvj^MOR & C\FNU�DOCXWGMOCEP FNU MGB�C���
�gCXU(MGW ' q FNdNd & C
CXU�aXW ' eLMOCEP q FNMGB MGB�C�CXU�aXW ' eLMGFHR<U w5C '���� �%A?BLFHDTw5C ' FHDTPLCXWGFNV5CEP Y WOR K���� j1dHR<UL]�q FNMGB9DOR K C
FNU Y[R<W K j1MGFHR<U q BLFHaOB9FHD^J�DOCEP9j<Dgj+e CXW K FHDODGFHR<U K j<DGw Y[R<Wgj+V5CXWGF��kCXWgCXU(MGFNM '�� �qo@U(MGFNM '�� FHDgj
K RbPLCXWvj1MOCXd ' � MGWGJ�DGMOCEP�V5CXWGF��kCXW r q B�R%q FNdNd & C`MGWGJ�DGMOCEPQMOR%WOCXVbFHCXq�aECXWGMvj1FNU wbFNU�PLD\R1Y WOCEaER<WOPLD rL& JLM
U�R<M\MGWGJ�DGMOCEPQq FNMGB�MGB�C^j & FNdNFNM ' MOR�aOBkj1UL]5C^WOCEaER<WOPLD	�

� U9MGB�C MGBLFNWOP DGMOCXe9MGB�C dHR<]e��dHC FHDgaXdHR>DOCEP � A?BLFHD�FHD	PLR<U�C DGF K eLd ' &(' q WGFNMGFNUL] j~��Ukj1d�� WOCEaER<WOP
K CEDODvj1]5C����=K q BLFHaOB FNU�aXdNJ�PLCED/MGB�CIP�j1Mvjgj1U�P+jTMGF K CEDGMvj K eQj1dHR<UL]gq FNMGB+jTMOC�� M K CEDODvj1]5C � WlR<W �
K j1d t dHR>DOCEm CEDODvj1]5C ��M � � PLP FNMGFHR<Ukj1dNd ' MGB�CTV>j1dNJ�CED\R1Y � ��j1U�P � �%j1WOCTFNWGWOCXMGWGFHCXV5Cij & d ' PLCXdHCXMOCEP �

A?B�Cld j<DGM DGMOCXe�j<PLP WOCEDODOCED?MGB�C`V5CXWGF��kaij1MGFHR<U�R1Y-MGB�CldHR<]���dHCED	�@A?B�CXWOCTj1WOC`M6q/R	V>j1WGF j1MGFHR<U�D FNU+MGBLFHD
eLBkj<DOC � � U�MGB�C ��WODGM r h�aij1U WOCEaECXFNV5Cgj�aXdHR>DOCEPQdHR<]S��dHCgj1U�P�V>j1dNFHP�j1MOC^FNMlDGFNU�aECTFNMIwbU�Riq\D`j1dNd3MGB�C
CXU�aXW ' eLMGFHR<U�w5C ' D%j1U�P MGB(J�D%aij1U WOCij<P MGB�C q B�R<dHCQj1J�P FNM%dHR<] � � U MGB�C+DOCEaER<U�P r�� K j ' U�CECEP
MOR V5CXWGF Y ' MGB�C�dHR<]���dHC�WOCEaER<WOPLDlq BLFNdHC�MGB�C ' j1WOCgDGMGFNdNd-DGMOR<WOCEP R<U � �uA?BLFHDId j<DGM`aij<DOC^FNU(V5R<dNV5CED �
]5CXU�CXWvj1MGFNUL] j dNFHDGM`q FNMGB9j1U�FNU�PLC�� R1Y?Cij<aOB CXU(MGW ' MOR q BLFHaOB FNM`WOC � J�CEDGMOD^j<aEaECEDOD r j1U�P�DOCXU�P FNUL]
FNMlMOR h � h MGB�CXU V5CXWGF��kCED`MGBkj1MlMGB�C�dHR<]=��dHC�Bkj<D & CECXU eLWOR<e CXWGd ' aXWOCij1MOCEP�R<U �9j1U�P MGBkj1M � FHD
j1JLMGB�R<WGFHDOCEP�MOR q/R<WGw q FNMGB MGB�CgdHR<] � � Y7MGB�CXWOC�j1WOC	U�R eLWOR & dHC K D�h�Y[R<W K D^j dNFHDGMTR<W`WOCEDGe R<U�DOCED
MOR MGB�C+WOC � J�CEDGMOD	R1Y � �RWlR<MOC MGBkj1M�h�aER K eLJLMOCED%MGB�C+WOC � JLFNWOCEP w5C ' D & j<DOCEP R<U FNU Y[R<W K j1MGFHR<U
eLWORiVbFHPLCEP &('�� �@A?B(J�D r F YlMGBLFHD%FNU Y[R<W K j1MGFHR<U FHD%FNU�aER<WGWOCEaXM�MGB�CXU�MGB�CQWOCEDGe R<U�DOC+w5C ' D	q FNdNd & C
FNU�aER<WGWOCEaXM	� J FNMGB�MGBLFHD^j1WOaOBLFNMOCEaXMGJLWOC%MGB�C	eLWOR<MORbaER<d ]>Jkj1Wvj1U(MOCECED^MGBkj1M � q FNdNd@]5CXMTR<ULd ' MGB�CgdHR<]
CXU(MGW ' PLCEaXW ' eLMGFHR<U w5C ' D?q BLFHaOB B�C � DGB�CTFHDIj1JLMGB�R<WGFHDOCEPQMOR�PLCEaXW ' eLM	�

� U j<PLP FNMGFHR<U MORTMGB�CIj & RiV5C\V5CXWGF��kaij1MGFHR<U K CXMGB�RbPLR<dHR<]>FHCED7MGB�Clj1JLMGB�R<WOD eLWOR<e R>DOC\R�| � dNFNU�CIR<W V5R<FHaEC
dNFNU�CTV>j1WGF j1U(MODIR1Y MGB�C`V5CXWGF��kaij1MGFHR<U eLWOR<MORbaER<d �
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� U�MGBLFHD^DGJ & DOCEaXMGFHR<U q/C%WOCXVbFHCXq�MGB�C�j & RiV5C K CXMGB�RbPLR<dHR<] ' �%A?B�C K j�GR<W�j<DODGJ K eLMGFHR<U FNU R<WOPLCXW
Y[R<W%MGB�C+eLWOR<e R>DOCEP�j1WOaOBLFNMOCEaXMGJLWOC�MOR q/R<WGw FHD%MGBkj1M%MGB�C+dHR<]I��dHCQFHD%DGJ 	 aXFHCXU(M�d j1WG]5C j1U�P MGBkj1M
��dNdNFNUL]%JLe+FHD?U�R<M\j�eLWOR & dHC K � A?BLFHD aij1U & ClMGWGJ�C`F Y���FHD jgc t R<W CXV5CXU�jgD K j1WGM q?j1dNdHCXM r & JLM FNM
FHD WOCXd j1MGFNV5CXd ' JLULWOCij<DOR<Ukj & dHC=K P J�CTMOR%MGB�C`WOCEDGMGWGFHaXMOCEP K C K R<W ' DGekj<aEC M F Y � FHDIj%D K j1WGM\aij1WOP �

� ekj1WGMGFHaXJLd j1WIeLWOR & dHC K j1WGFHDOCED?Y WOR K MGB�C`Y[R<dNdHRiq FNUL] R & DOCXWGV>j1MGFHR<U�DC{

� j1eLekj1WOCXU(MGd '5r MGB�C�j1JLMGB�R<WODlj<DODGJ K C`MGBkj1M\MGB�CTRiq U�CXWlR1Y � FHDIjgdHCX]>FNMGF K j1MOC^J�DOCXW r j1U�P

��FNM\FHD U�Riq B�CXWOC�DGMvj1MOCEP+MGBkj1M ��� DGB�R<JLdHP�R<ULd ' & C`wbU�Riq U�FNU(MOCXWGUkj1dNd ' FNU � �

�(FNU�aEC MGB�C Riq U�CXW	R1Y � wbU�Riq\D ��� B�C � DGB�C aij1U aXWOCij1MOCQjQq B�R<dHC DOC � J�CXU�aEC R1Y Y j1w5C�dHR<]e��dHCED	�
A?B(J�D r FNU MGBLFHD/aij<DOCIMGB�CIdHCX]>FNMGF K j1MOClJ�DOCXWOD?j1WOCIeLWORiVbFHPLCEP q FNMGB MGB�Claij1ekj & FNdNFNM ' R1Y-j1MGMvj<aOwbFNUL]	MGB�C
D ' DGMOC K �@o`jEVbFNUL]�Dvj1FHP MGBLFHD r MGB�C^j1JLMGB�R<WODIj1WOC`ekj1WGMGF j1dNd ' aERiV5CXWOCEP j1](j1FNU�DGM MGBLFHD\aij<DOC &(' DGMvj1MGFNUL]
MGB�Cu��WODGMIj<DODGJ K eLMGFHR<U�eLWOCEDOCXU(MOCEP�FNU�� 
 � $ �Nf �

� U�R<MGB�CXW e R<MOCXU(MGF j1dkeLWOR & dHC K j1WGFHDOCED Y WOR K MGB�C WOC � JLFNWOC K CXU(M7MGBkj1M�� K J�DGM & C\jEV>j1FNd j & dHC?Y[R<W@MGB�C
V5CXWGF��kaij1MGFHR<U�R1YkMGB�C7dHR<]8��dHCED	�-c-R<MOCXU(MGF j1dNd ' MGB�C7J�DOCXW aij1U%PLCEDGMGWOR ' � j1U�P%j<D j\WOCEDGJLdNM@PLCEDGMGWOR ' MGB�C
dHR<]5D*K F � C � j1dNd MGB�C`jEV>j1FNd j & dHCTCXVbFHPLCXU�aEC M � A?BLFHD?M ' e ClR1Y@j1MGMvj<aOw FHD?PLCEDOaXWGF & CEPQj<D/MGB�C �,J j1MOCXWG](j1MOC
� MGMvj<aOw � � �+B � �

G FNUkj1dNd '5r FNU%MGB�CXFNW DOCEaER<U�P�j<DODGJ K eLMGFHR<U�K WOC Y[CXW@MOR � 
 � $ �Nf M MGB�C\j1JLMGB�R<WOD/j<DODGJ K C/MGBkj1M F YuMGB�CXWOC?FHD7j
aER<U�DGMvj1U(M j1U�P�WOCXdNF j & dHClaOBkj1ULU�CXd & CXM6q/CECXU MGB�CICXU(MGFNMGFHCED r MGB�CXU MGB�C\eLWOR & dHC K R1Y K j1FNU(Mvj1FNULFNUL]	dHR<]
��dHCED`FHD`DGF K eLdNF��kCEP � � U j D K j1WGMTaij1WOP CXU(VbFNWOR<U K CXU(M^MGBLFHD`FHDlU�R<M^j1dNq?j ' D�j V>j1dNFHP j<DODGJ K eLMGFHR<U��
A?B(J�D r FNU�R<JLW	eLWOR<e R>Dvj1dHD	FNU�aOBkj1eLMOCXW=A q/CQC���j K FNU�C+MGB�CQDOaER<e C+R1YIMGB�C+eLWOR & dHC K q B�CXU MGB�C
D K j1WGM�aij1WOP e CXWGFHRbP FHaij1dNd ' FNU(MOCXWvj<aXMOD�q FNMGB j MGWGJ�DGMOCEP�DOCXWGV5CXW%FNU�R<WOPLCXW%MOR PLRiq ULdHR5j<P�MGB�C+dHR<]
��dHCED	� � UQR<JLW eLWOR<e R>DOCEPQj1WOaOBLFNMOCEaXMGJLWOC^q/C`MGW ' MOR	RiV5CXWOaER K C^DOR K CTR1Y-MGB�CTj & RiV5C`eLWOR & dHC K DIj1U�P
dNF K FNMvj1MGFHR<U�D	�
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� U � 
�� X CXdNd j1WOC j1U�P��7CEC+FNU(MGWORbP J�aEC j�DOCEaXJLWGFNM ' eLWOR<e CXWGM ' WOC Y[CXWGWOCEP�MOR j<D	Y[R<WGq?j1WOP�FNU(MOCX]>WGFNM '
K GR��M �-A?B�C K CXMGB�RbP FNU(V5R<dNV5CED	]5CXU�CXWvj1MGFNUL] K CEDODvj1]5C+j1JLMGB�CXU(MGFHaij1MGFHR<U aERbPLCED~K m � t D M r K j1FNULd '
Y[R<W7j1J�P FNM7dHR<]5D r FNU DGJ�aOB jlq?j ' MGBkj1M7CXV5CXU q B�CXU�MGB�C\m � t w5C ' FHD aER K eLWOR K FHDOCEP�FNM q FNdNd�U�R<M & C
e R>DODGF & dHC�MOR�Y[R<WG]5C�ekj<DGM � dHR<] � ��dHCgCXU(MGWGFHCED	�*�(F K FNd j1WGd ' MOR MGB�C�eLWOCXVbFHR<J�DleLWOR<e R>Dvj1d-MGBLFHDlF K eLdNFHCED
MGBkj1M j1U+j1MGMvj<aOw5CXW aij1U CXWvj<DOC\dHR<]	CXU(MGWGFHCED r(& JLM?aij1ULU�R<M K RbP F Y ' C�� FHDGMGFNUL]gCXU(MGWGFHCED/q FNMGB�R<JLM & CXFNUL]
PLCXMOCEaXMOCEP �

m R<WOCTY[R<W K j1dNd ' MGB�C GR� DOaOB�C K C�q/R<WGw DTj<D\Y[R<dNdHRiq\DC{?MGB�C^MGF K C�FHDlP FNVbFHPLCEP FNU � CXe RbaOB�D � K�� M � � Y
j K j<aOBLFNU�C�FHDIaER K eLWOR K FHDOCEP j1MIMGF K C��
	\P JLWGFNUL]Qj1U CXe RbaOB�� � F � C ���
	��� ��������� � �������
� �����! (r MGB�CXU�MGB�Cgj1MGMvj<aOw5CXW`aij1ULU�R<M\Y[R<WG]5CTdHR<] CXU(MGWGFHCEDIMGBkj1M`j1eLe Cij1W\MOR & CT]5CXU�CXWvj1MOCEP j1MIMGF K CED
��� � � �@A?BLFHD?F K eLdNFHCED?MGBkj1M?U�R	]>Jkj1Wvj1U(MOCECEDIj1WOCleLWORiVbFHPLCEP+Y[R<W j1U ' dHR<]%CXU(MGWGFHCED eLWORbP J�aECEP�j Y MOCXW
� � �

GR� FHD j<aOBLFHCXV5CEP DGFNU�aECQMGB�C�m � t w5C ' FHD%V>j1WGF j & dHC r F � C �@FNM CXV5R<dNV5CED RiV5CXW MGF K CQe CXWGFHRbPLD	� G R<W
C���j K eLdHC r �#" FNU�CXe RbaOB%$TFHD%R & Mvj1FNU�CEP Y WOR K j U�R<U � WOCXV5CXWODGF & dHC+Y JLU�aXMGFHR<U�K Bkj<DGB M R1YlMGB�C w5C '
�#"'&
� R1YuMGB�C/eLWOCXVbFHR<J�D CXe RbaOB�� � PLP FNMGFHR<Ukj1dNd '5r JLe R<U%DGMvj1WGMGFNUL]^CXe RbaOB($=MGB�C?w5C '��#"'&
� FHD@PLCXdHCXMOCEP �
m Cij1U(q BLFNdHC ��� aij1U & C\J�DOCEP�MOR^V5CXWGF Y ' MGB�CIm � t R1Y-j1dNdkdHR<]gCXU(MGWGFHCED r WOCX](j1WOP dHCEDOD/R1Y3MGB�CICXe RbaOB��

�������
	 � � � � � �,� � 	�� 	��  � � � 	 � � ����� � ���� � ���  � � � 	�� � �  �

J FNMGB MGBLFHD7eLWOR<e R>Dvj1dkMGB�C`j1JLMGB�R<WOD/aXd j1F K MGBkj1M7MGB�C ' jEV5R<FHP WOC K R<MOCIdHR<]>]>FNUL] r aER<U(MGFNU�R<J�D?dHR<]>]>FNUL]
R<W dHR<]�WOCXeLdNFHaij1MGFHR<U��

A?B�C	j1JLMGB�R<WOD`j1dHDOR DGMvj1MOC^MGBkj1MTj K R<UL] MGB�C^w5C ' Y j<aXMOR<WOD\Y[R<WIMGB�CgDGJ�aEaECEDODIR1Y MGB�C�D ' DGMOC K FHD\MGB�C
U�CECEP MOR & C j & dHC�MOR � JLFHaOwbd ' aOBkj1UL]5C�CXe RbaOB�D	� A?B(J�D r MGB�C ' DGJL]>]5CEDGM P F�|=CXWOCXU(M+R<eLMGFHR<U�D Y[R<W
aOBkj1UL]>FNUL] CXe RbaOB�DC{ CXFNMGB�CXWICXV5CXW ' f U+U K DIR<Wlj Y MOCXWIj	aECXWGMvj1FNU U(J K�& CXWlR1Y dHR<]�CXU(MGWGFHCED	�

A?B�C K R>DGMlU�R<Mvj & dHC%aOBkj1Wvj<aXMOCXWGFHDGMGFHa%R1Y/MGB�C	j & RiV5Cgq/R<WGw FHDlMGBkj1MlFNM^j<aXMGJkj1dNd ' aER<U(Mvj1FNU�D^DGe CEaXF��ka
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F K eLdHC K CXU(Mvj1MGFHR<U PLCXMvj1FNdHDgj1U�P WOCEDGJLdNMOD	��A?B�C�j1JLMGB�R<WOD^eLWORiVbFHPLC j q/C & ekj1]5C%WOC Y[CXWOCXU�aEC%MOR+MGB�C
DOR<JLWOaEC`aERbPLC\Y[R<W/MGB�CXFNW/F K eLdHC K CXU(Mvj1MGFHR<U�j1dHR<UL]gq FNMGB+eLWOCEDOCXU(MGFNUL]�C�� e CXWGF K CXU(Mvj1d>��]>JLWOCED?R<U MGB�C
e CXW Y[R<W K j1U�aEC^R1Y MGB�CXFNW\eLWOR<e R>DOCEP�D ' DGMOC K �

� � � � ��� ��������� � � ��� � 
������

A?B�C m R<U�PLC��	eLJLWODOC/FHD j1U�CXdHCEaXMGWOR<ULFHa\aij<DGB%DOaOB�C K C �@A?B�C D K j1WGM aij1WOP	B�R<dHPLD j`aECXWGMvj1FNU j K R<JLU(M
R1Y jlaXJLWGWOCXU�a ' q BLFHaOB%FHD-J�DOCEP^Y[R<W-ekj 'bK CXU(MOD R<W MGWvj1U�D Y[CXWOD & CXM6q/CECXU�R<MGB�CXW aij1WOPLD�K C � ] � K CXWOaOBkj1U(M
aij1WOPLD`R<WlU�R<W K j1d J�DOCXWlaij1WOPLD M �lA?B�C	m R<U�PLC�� CXdHCEaXMGWOR<ULFHageLJLWODOCgDOaOB�C K C�J�DOCEDTj�DOCEaXJLWOCgV>j1dNJ�C
MGWvj1U�D Y[CXWgeLWOR<MORbaER<d\j1U�P�j1dHR<UL]�q FNMGB�j�U(J K�& CXW�R1YIdHR<]���dHCED K j1FNU(Mvj1FNU�D%MGB�C FNU(MOCX]>WGFNM ' R1Y\MGB�C
D ' DGMOC K � A?B�C+MGBLWOCEC+M ' e CED�R1YldHR<]I��dHCED K j1FNU(Mvj1FNU�CEP &(' MGB�CQm R<U�PLC�� eLJLWODOC�j1WOCQPLCEDOaXWGF & CEP
& CXdHRiq*{

� A?B�C�c-CXU�P FNUL]9dHR<] K j1FNU(Mvj1FNU�D PLCXMvj1FNdHD R1Y`MGB�C�aXJLWGWOCXU(M�ekj 'bK CXU(M	� A?B(J�D r MGBLFHD%dHR<]I��dHC
aER<U�DGFHDGMOD�R1YTj DGFNUL]>dHCQCXU(MGW ' K WOCEaER<WOP M � A?B�C+dHR<] WOCEaER<WOP�FNU Y[R<W K j1MGFHR<U aij1U & C J�DOCEP MOR
WOCEDGJ K C`j1U FNU(MOCXWGWGJLeLMOCEP ekj 'bK CXU(M*K ekj 'bK CXU(M WOCEaERiV5CXW 'aM � � Y MOCXW/aECXWGMvj1FNU+aER K%K j1U�PLD/MGB�C
ekj 'bK CXU(MIdHR<]�WOCEaER<WOPQFHD K RiV5CEP�MOR	MGB�C*o �LaECXeLMGFHR<U dHR<]�R<W\MGB�C^c j 'bK CXU(MIdHR<] �

� A?B�C`c j 'bK CXU(M dHR<]gw5CECXe�D?PLCXMvj1FNdHD?R1YpMGB�CIMOCXU K R>DGM/WOCEaECXU(M DGJ�aEaECEDOD Y JLdkekj 'bK CXU(MOD	� � M7FHD j
aXFNWOaXJLd j1W@dHR<] r MGB(J�D MGB�C/R<dHPLCEDGM@CXU(MGW ' FHD RiV5CXWGq WGFNMGMOCXU�q FNMGBgMGB�C K R>DGM-WOCEaECXU(M R<U�C � � D-DORbR<U
j<D MGB�C & j1d j1U�aECTFNU jgeLJLWODOC^aOBkj1UL]5CED r jgekj 'bK CXU(MIdHR<]�WOCEaER<WOPQFHD\aXWOCij1MOCEP � G R<WIC���j K eLdHC r
MGBLFHDpBkj1eLe CXU�D-P JLWGFNUL]IMGB�C eLWORbaECEDODGFNUL]lR1YLMGB�C�� ��
 � ����	�� ��� � ��� 	TaER K%K j1U�P�FNU�MGB�C ekj ' CXW
eLJLWODOC r R<W�� ��
 � ����		����	 � � aER K%K j1U�P FNU�MGB�C�ekj ' CEC	eLJLWODOC � � U MGB�C	aij<DOCgR1Y7MGB�Cgekj ' CXW
eLJLWODOC r MGB�CQekj 'bK CXU(M dHR<]9WOCEaER<WOP�FHD K j1WGw5CEP j<D�FNU�aER K eLdHCXMOC r DGFNU�aECQMGB�C�ekj ' CEC eLJLWODOC
Bkj<D	U�R<M ' CXM j<aOwbU�Riq dHCEP ]5CEP�WOCEaECXFNeLM�R1YlMGB�C V>j1dNJ�C � J B�CXU�MGB�C ekj ' CXW%eLJLWODOC WOCEaECXFNV5CED
j�V>j1dNFHP
� ��
 � ����	�� � ��aER K%K j1U�P r MGB�Cgekj 'bK CXU(MTFHDlaER K eLdHCXMOC �_�IU�aECgMGB�C�ekj ' CEC	eLJLWODOC
& j1d j1U�aEClaOBkj1UL]5CED r MGB�C\ekj 'bK CXU(M/FHD7aER<U�DGFHPLCXWOCEP aER K eLdHCXMOC`j1U�P�U�R`Y JLWGMGB�CXW K CEDODvj1]5CED/j1WOC
C�� e CEaXMOCEP �

�+A
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� A?B�C o �LaECXeLMGFHR<U�dHR<]�DGMOR<WOCED?MGB�CTPLCXMvj1FNdHD R1Y-ekj 'bK CXU(MOD\MGBkj1M?Y j1FNdHCEP+MOR	aER K eLdHCXMOC^DGJ�aEaECEDOD �
Y JLdNd ' �9A?BLFHD	dHR<]I��dHC q FNdNd\CXV5CXU(MGJkj1dNd ' CXU�DGJLWOC MGBkj1M%dHR>DGM	V>j1dNJ�C+aij1U & C WOCEDGMOR<WOCEP �9A?B�C
CXU(MGWGFHCED	FNU MGBLFHDgdHR<]e��dHC+j1WOC U�CXV5CXW%RiV5CXWGq WGFNMGMOCXU & JLMgMGB�C ' aij1U & C CXWvj<DOCEP &(' j�eLJLWODOC
eLWORiVbFHPLCXW%j Y MOCXW & CXFNUL]�MGWvj1U�D Y[CXWGWOCEP9CXdHDOCXq B�CXWOC �QA?B�C�dHR<]m��dHC�B�R<dHPLD^MGBLWOCEC�WOCEaER<WOPLD	j1U�P
ekj 'bK CXU(MOD`j1WOCTU�R<M e CXW K FNMGMOCEP�q B�CXU�MGB�CTC��LaECXeLMGFHR<U dHR<]%FHD?Y JLdNd �

� ��� � ��� � � � � � � ��� � 
������

Z3R<]n��dHCED j1WOC7J�DOCEPgFNU%m c t � ��aij1WOPLD FNUgMGB�CXFNW@DGF K eLdHCEDGM-Y[R<W K �4�bCXU�DGFNMGFNV5C aER K%K j1U�PLDyK C � ] �<aXWOC �
j1MGFHR<UQR1Y���dHCED r ekj 'bK CXU(M\aER K%K j1U�PLD r CXMOa � M aij1U & C K R<ULFNMOR<WOCEP &(' aER K eLJLMGFNUL]�aXW ' eLMOR<]>Wvj1eLBLFHa
�.�;$? #/ ���&c+ ,�.-�K C � ] � ��� ������	���� aER K%K j1U�P M MGBkj1M�aij1U & C	MGWvj1U�D K FNMGMOCEP MORQMGB�C%D K j1WGM�aij1WOP�MOCXW �
K FNUkj1d=Y[R<W/Y JLMGJLWOC`WOC Y[CXWOCXU�aEC � A?BLFHD?Y[Cij1MGJLWOCTFHD?J�DOCEP+MOR	WOCEaER<WOP j1U�P+MGWvj<aEC`MGB�C^j Y[R<WOC K CXU(MGFHR<U�CEP
aER K%K j1U�PLD	�

A?B�C\aXW ' eLMOR<]>Wvj1eLBLFHaz�.�;$? #/ ���&c+ ,� FHD & j<DOCEP�R<U%MGB�C\DOCXU�DGFNMGFNV5C\aER K%K j1U�P aER<JLU(MOCXW7V>j1dNJ�C_K 
 &(' MOCED M
j1U�P�MGB�C	eLWOCXVbFHR<J�DGd ' C��LCEaXJLMOCEP DOCXU�DGFNMGFNV5C%aER K%K j1U�P B�Cij<PLCXW	�	A?B(J�D r j V5CXW ' DGF K eLdHCz��dHC	MGBkj1M
q FNdNd@B�R<dHP MGBLFHDTDOCXU�DGFNMGFNV5C%aER<JLU(MOCXW�V>j1dNJ�C	FHD`WOC � JLFNWOCEP �%A?B�C��bCXU�DGFNMGFNV5C t R K%K j1U�P t R<JLU(MOCXW^FHD
DGMOR<WOCEP�FNU j A3Wvj1U�Dvj<aXMGFHR<U m�j1Ukj1]5CXW G FNdHC j1U�P�FNM�FHD JLe P�j1MOCEP j1JLMOR K j1MGFHaij1dNd ' CXV5CXW ' MGF K C j
DOCXU�DGFNMGFNV5C^aER K%K j1U�PQFHD J�DOCEP �

_`CXMvj1FNdHD R<Ugq B�CXWOC?j1U�PgB�Riq MGBLFHD���dHC7FHD-aXWOCij1MOCEP	R<W K j1FNU(Mvj1FNU�CEP%PLRIU�R<M@j1eLe Cij1W-FNUgMGB�C/m c t � �
WOC Y[CXWOCXU�aEC K j1U(Jkj1dHD	� � MQDOCEC K D+MGBkj1M+MGBLFHD+dHR<]���dHC�FHD K j1FNU(Mvj1FNU�CEP &(' MGB�C m c t � � D K j1WGM
aij1WOP R<e CXWvj1MGFNUL]�D ' DGMOC K j1U�P�FNM`FHDTj1JLMOR K j1MGFHaij1dNd ' JLe P�j1MOCEP j1U�P eLWORiVbFHPLCEP MOR MGB�C ��� ������	����
aER K%K j1U�P�q B�CXU�CXV5CXW\FHD WOC � JLFNWOCEP �

� ��� � � � � � � �

A?B�C K j1FNU aER<U�aXdNJ�P FNUL]9WOC K j1WGw D�R1Y`MGBLFHD�aOBkj1eLMOCXW j1WOCQMGB�C Y[R<dNdHRiq FNUL] � G FNWODGMGd '5r MGB�CXWOC�j1WOC j
Y[CXq�j1eLeLdNFHaij1MGFHR<U�D`J�DGFNUL]+D K j1WGM`aij1WOP dHR<]���dHCED	� �bCEaER<U�P d '5r MGB�CXWOCgFHDIdNF K FNMOCEP MGB�CER<WOCXMGFHaij1d q/R<WGw

�FE
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R<U�Bkj1U�P dNFNUL]�dHR<] ��dHCEDIj1U�P�Cij<aOB eLWOR<e R>Dvj1d3C���j K FNU�CED\MGB�CTeLWOR & dHC K Y WOR K j	P F�|=CXWOCXU(MIe R<FNU(MIR1Y
VbFHCXq��

G R<WlC���j K eLdHC r �baOBLU�CXFHCXWTj1U�Pe}TCXdHDOC ' j<DODGJ K CTMGBkj1MIMGB�C�aij1WOP�aij1U & C^aER K eLWOR K FHDOCEP�j1U�PQMGBkj1M
MGB�CXWOC�DGB�R<JLdHP & C�j MGWGJ�DGMOCEP CXU(MGFNM ' MGBkj1M q FNdNd`e CXWGFHRbP FHaij1dNd ' aOB�CEaOw MGB�C V>j1dNFHP FNM ' R1Y�MGB�C dHR<]
��dHCED	�TA?BLFHD`DOaECXUkj1WGFHR+FHDlU�R<MlJLULWOCij1dNFHDGMGFHa & JLM`U�R<M`V5CXW ' DGJLFNMvj & dHC�Y[R<W`D K j1WGMTaij1WOPLD	�TA?B�Cgq/R<WGw
R1Y X CXdNd j1WOC+j1U�P �7CEC FHD�F K e R<WGMvj1U(M r DGFNU�aEC r j1ekj1WGM�Y WOR K FNMOD�MGB�CER<WOCXMGFHaij1d aER<U(MGWGF & JLMGFHR<U�FNM	j1dHDOR
eLWORiVbFHPLCEDIPLCXMvj1FNdHD`j1U�PQe CXW Y[R<W K j1U�aEC K Cij<DGJLWOC K CXU(MODIY WOR K j1U C�� e CXWGF K CXU(Mvj1dpF K eLdHC K CXU(Mvj1MGFHR<U
R1Y MGB�CTeLWOR<e R>DOCEP�j1WOaOBLFNMOCEaXMGJLWOC �

� D	q/CQPLCEDOaXWGF & C+FNU�MGB�C+U�C�� M�aOBkj1eLMOCXWOD R<JLW%eLWOR<e R>Dvj1d\C���j K FNU�CED�q Bkj1M%Bkj1eLe CXU�D%q B�CXU�MGB�C
D K j1WGM?aij1WOP dHR<]z��dHCEDQ��dNduJLe�j1U�P U�CECEP MOR & CIPLRiq ULdHR5j<PLCEPQMOR	j1U�R<MGB�CXW\CXU(MGFNM ' q BLFHaOB�PLRbCED7U�R<M
DGJ:|=CXW?Y WOR K DGMOR<Wvj1]5C`WOCEDGMGWGFHaXMGFHR<U�D	� J C`wbU�Riq�R1Y U�R%eLWOCXVbFHR<J�D q/R<WGw+FNU�MGBLFHDIj1WOCij �

�+B
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���42657(%+ ��� !�9 ��
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A3Wvj<P FNMGFHR<Ukj1dNd ' D K j1WGM\aij1WOP+dHR<]���dHCED\j1WOC K j1FNULd ' J�DOCEP Y[R<W DGMOR<WGFNUL]�WOCEaECXFNeLMOD?Y[R<W?MGB�CTDGJ�aEaECEDOD Y JLd
R<W R<MGB�CXWGq FHDOC aER K eLdHCXMGFHR<U R1Y^aECXWGMvj1FNU CXV5CXU(MOD	� � U�MORbP�j ' V D K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U D K j1WGM aij1WOPLD
j q B�R<dHC Wvj1UL]5C�R1Y^U�CXqCXV5CXU(MOD+WOC � JLFNWOC dHR<]>]>FNUL] ��A?BLFHD d j<DGM e R<FNU(M+FNU(MGWORbP J�aECEDQDGFN]>ULF��kaij1U(M
aOBkj1UL]5CED U�R<M R<ULd ' FNU+MGB�C`Ukj1MGJLWOC`R1Y-MGB�C`CXV5CXU(MOD MOR & CldHR<]>]5CEP & JLMIj1dHDORgFNU+MGB�C`PLC;��ULFNMGFHR<U j1U�P
F K eLdHC K CXU(Mvj1MGFHR<U R1Y\MGB�C+j<aXMGJkj1d CXV5CXU(M	dHR<]>]>FNUL] K CEaOBkj1ULFHD K D	��A?BLFHD	aOBkj1eLMOCXW	BLFN]>BLdNFN]>B(MOD	MGB�C
FHDODGJ�CED\FNU(V5R<dNV5CEP q B�CXU K j1FNU(Mvj1FNULFNUL]+P F�|=CXWOCXU(MlM ' e CEDIR1Y@dHR<]S��dHCED\FNU D K j1WGMlaij1WOPLDIFNU�MGB�C^dNFN]>B(M
R1YpMGB�CIWOCEaECXU(M?MOCEaOBLU�R<dHR<]>FHaij1d-j<P V>j1U�aECED	� � M?j1dHDOR�FNU(MGWORbP J�aECED\j^eLWOR<e R>DOCEP CXV5CXU(M?dHR<]>]>FNUL] K RbPLCXd
Y[R<W\D K j1WGMIaij1WOPLD	�

�>h
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� J�P FNMTdHR<] K CEaOBkj1ULFHD K Dgj1WOC	V5CXW ' e Riq/CXW Y JLd MORbR<dHD`Y[R<W K R<ULFNMOR<WGFNUL] j+D ' DGMOC K V D�j<aXMGFNVbFNM ' � � d��
MGB�R<JL]>B K J�aOB�q/R<WGwgBkj<D & CECXU�PLR<U�C?FNU%MGB�C\j1WOCij`R1Y=j1J�P FNM dHR<]TPLCEDGFN]>U j1U�P	F K eLdHC K CXU(Mvj1MGFHR<U Y[R<W
P�j1Mvj & j<DOCED?j1U�P%]5CXU�CXWvj1d aER K eLJLMOCXW/D ' DGMOC K D � 
 � r � f r 
 A � r MGB�CIP FHDGMGFNU�aXMGFNV5C\Ukj1MGJLWOC`j1U�P%MOCEaOBLU�R �
dHR<]>FHaij1d=aOBkj1Wvj<aXMOCXWGFHDGMGFHaED\R1YpaXJLWGWOCXU(M\D K j1WGM?aij1WOP MOCEaOBLU�R<dHR<] ' F K e R>DOClDGe CEaXF��kalaER<U�DGMGWvj1FNU(MOD?MGBkj1M
PLC K j1U�P�aij1WOC Y JLd3FNU(V5CEDGMGFN](j1MGFHR<U��

� J�P FNMIdHR<]5D\Y[R<WID K j1WGMlaij1WOPLD`j1WOC^e R<MOCXU(MGF j1dNd ' R1Y@]>WOCij1MIF K e R<WGMvj1U�aEC r DGFNU�aECTMGB�C ' FNU�aXWOCij<DOC^MGB�C
CXVbFHPLCXU�aEC%jEV>j1FNd j & dHC	FNU�MGB�CgCXV5CXU(M^R1Y Y Wvj1J�P r q BLFNdHC%j1M`MGB�CgDvj K CgMGF K CgeLWORiVbFHP FNUL]�CXVbFHPLCXU�aEC	R1Y
MGB�C`aER K eLdHCXMGFHR<U�R1YpF K e R<WGMvj1U(M\CXV5CXU(MOD	� A?BLFHD/FHD/ekj1WGMGFHaXJLd j1WGd ' MGWGJ�ClU�Riq?j<P�j ' D r j<D?D K j1WGM aij1WOPLD
j1WOC K RiVbFNUL] jEq?j ' Y WOR K MGB�CXFNW	MGWvj<P FNMGFHR<Ukj1d?Y[RbaXJ�D & j<DOCEP R<U�DGFNUL]>dHCQj1eLeLdNFHaij1MGFHR<U�D K j1WGM	aij1WOP
R<e CXWvj1MGFNUL] D ' DGMOC K � h r f 
 r:� $�� MORiq?j1WOPLD K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U CXU(VbFNWOR<U K CXU(MOD��Nf $ r �+� � �

� DIFNU MGB�C�ekj<DGMlMGB�C�J�Dvj1]5C�R1Y dHR<]���dHCEDlFNU D K j1WGM`aij1WOPLDlq?j<DldNF K FNMOCEP r R & VbFHR<J�D � J�CEDGMGFHR<U�Dlaij1U
& C`Wvj1FHDOCEP j<D MOR	q B ' dHR<] ��dHCED q/CXWOC^R1Y dNF K FNMOCEP�J�DOC^j1U�PQq B ' MGB�CTDGFNMGJkj1MGFHR<U�Bkj<DIaOBkj1UL]5CEP �

A?B�C j1U�DGq/CXW�MOR�MGB�C���WODGM � J�CEDGMGFHR<U FHD^Wvj1MGB�CXWgDGF K eLdHC+{^MGB�C%dNF K FNMOCEP9DGMOR<Wvj1]5C aij1ekj<aXFNM ' R1Y?MGB�C
D K j1WGM aij1WOPLD r j1dHR<UL]`q FNMGB	MGB�C/WOCEDGMGWGFHaXMOCEP�Y JLU�aXMGFHR<Ukj1dNFNM ' R1YkMGB�C/D K j1WGM@aij1WOPgR<e CXWvj1MGFNUL]^D ' DGMOC K D r
K j<PLCTj1J�P FNM dHR<]5D?VbFNWGMGJkj1dNd ' F K e R>DODGF & dHClMORgF K eLdHC K CXU(M	�7A?B�CEDOClWOCEDGMGWGFHaXMGFHR<U�D/Y[R<WOaECEP MGB�CTD K j1WGM
aij1WOPQj1eLeLdNFHaij1MGFHR<U�PLCXV5CXdHR<e CXWOD/MORgDOCECXw j1dNMOCXWGUkj1MGFNV5C K CXMGB�RbPLD/FNU+R<WOPLCXW?MOR%jEV5R<FHP eLWORiVbFHP FNUL]	MGB�C
dHR<] ��dHClY JLU�aXMGFHR<Ukj1dNFNM ' �

A?B�CQj1U�DGq/CXW	MOR MGB�C DOCEaER<U�P � J�CEDGMGFHR<U FHD K R<WOC aER K eLdNFHaij1MOCEP�j1U�P q FNdNd & C+j1U�DGq/CXWOCEP FNU MGB�C
Y[R<dNdHRiq FNUL] ekj1Wvj1]>Wvj1eLB�DC{�nICEaECXU(M^F K eLWORiV5C K CXU(MODgFNU C�� FHDGMGFNUL] D K j1WGM^aij1WOP R<e CXWvj1MGFNUL] D ' DGMOC K D
�Nfih r 
 f r A f r A $�� j1dHR<UL]	q FNMGB+WOCXd j1MOCEP MGB�CER<WOCXMGFHaij1d q/R<WGw �NfCA r $+U r � $ r � � � j1U�P�Y JLWGMGB�CXW?F K eLWORiV5C �
K CXU(MOD	j1M�MGB�C%Bkj1WOP q?j1WOC dHCXV5CXd �Nf>f r f ��r f�E r 
 
�� BkjEV5C K j<PLC�MGB�C�q B�R<dHC�FHPLCij K R<WOC%Y[Cij<DGF & dHC �
� M	MGB�C Dvj K C MGF K C MGBLFHD	U�CXq M ' e C+R1YIMOCEaOBLU�R<dHR<] '5r j<D	PLCEDOaXWGF & CEP FNU aOBkj1eLMOCXW $ r FNU(MGWORbP J�aECED
Y JLWGMGB�CXW`aER K eLdHC�� FNMGFHCED`q BLFHaOB�WOC � JLFNWOC�WOCXVbFHDOCEP�j1U�P K R<WOC	P ' Ukj K FHa�dHR<]���dHC�Bkj1U�P dNFNUL] K CEaOBkj �
ULFHD K D	�%A?B�C	U�CECEP�Y[R<WTU�CXq�MOCEaOBLULF � J�CED�eLWGF K j1WGFNd ' j1WGFHDOCED & CEaij1J�DOC	MGB�CXWOC j1WOC	U�CXq�CXV5CXU(MOD^MOR

A U



! � #�$'&�()��� �+()���(� �65�� � 4 . , 7 � .��

& C`dHR<]>]5CEP rL& R<MGB�FNUQMGB�C^R<e CXWvj1MGFNUL] D ' DGMOC K j1U�PQMGB�C�j1eLeLdNFHaij1MGFHR<U dHCXV5CXd �

� PLP FNMGFHR<Ukj1dNd '5r MGB�CXWOC	FHD^R1Y MOCXU DOR K C	aER<U Y J�DGFHR<U q B�CXU MGB�C	MOCXW K D K j1WGM^aij1WOP dHR<](��dHC	FHD K CXU �
MGFHR<U�CEP � � M�j1eLe Cij1WODTMGBkj1M K R>DGM^R1Y?MGB�C�CXU(MGFNMGFHCED^FNU(V5R<dNV5CEP K D K j1WGM�aij1WOP B�R<dHPLCXWOD r D K j1WGM^aij1WOP
K j1U(J Y j<aXMGJLWOCXWOD r j1eLeLdNFHaij1MGFHR<U PLCXV5CXdHR<e CXWOD M%K j1FNU(Mvj1FNU MGB�CXFNW Riq U U�R<MGFHR<U R1Y�D K j1WGM aij1WOP�dHR<]
��dHCED r j1U�P�Cij<aOB C�� e CEaXM\P F�|=CXWOCXU(M\Y JLU�aXMGFHR<U�D?Y WOR K DGJ�aOB~��dHCED	�

� U R<WOPLCXW?MOR & CXMGMOCXW/JLU�PLCXWODGMvj1U�P MGB�CIFHDODGJ�CED7FNU(V5R<dNV5CEP r MOR<]5CXMGB�CXW?q FNMGB MGB�CIWOR<dHCED r WOC � JLFNWOC K CXU(MOD
j1U�P aOBkj1Wvj<aXMOCXWGFHDGMGFHaED^R1Y7MGB�CgCXU(MGFNMGFHCEDTFNU(V5R<dNV5CEP r q/CgJ�DOC�MGB�C^Y[R<dNdHRiq FNUL]QB ' e R<MGB�CXMGFHaij1d@C���j K eLdHC
R1Y j K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U D K j1WGM?aij1WOP �@A?BLFHD?D K j1WGM?aij1WOP q FNdNduB�R<dHP MGB�C\Y[R<dNdHRiq FNUL]�j1eLeLdNFHaij1MGFHR<U�DC{
j1U CXdHCEaXMGWOR<ULFHa eLJLWODOC j1eLeLdNFHaij1MGFHR<U r j+dHR ' j1dNM ' e R<FNU(MOD	j1eLeLdNFHaij1MGFHR<U J�DOCEP FNU9aER<U6 JLU�aXMGFHR<U q FNMGB
MGB�C\eLJLWODOClj1eLeLdNFHaij1MGFHR<U r jTB�Cij1dNMGB+aij1WOClj1eLeLdNFHaij1MGFHR<U r j1U�P j1U+j1eLeLdNFHaij1MGFHR<U Y[R<W/P FN]>FNMvj1dNd ' DGFN]>ULFNUL]
C K j1FNdHDIR<W\R<MGB�CXW\FNU Y[R<W K j1MGFHR<U�� J CTq FNdNd3WOC Y[CXW MOR	MGBLFHDIC���j K eLdHCTFNUQMGB�C`Y[R<dNdHRiq FNUL] DOCEaXMGFHR<U�D	�

� U�MGBLFHDIaOBkj1eLMOCXWlq/CgR<JLMGdNFNU�C^MGB�C K j1FNU aOBkj1Wvj<aXMOCXWGFHDGMGFHaED`R1Y@MGB�C�P F�|=CXWOCXU(MIM ' e CEDlR1Y D K j1WGMIaij1WOP
dHR<] ��dHCED	���(J & DOC � J�CXU(MGd '5r q/C eLWOCEDOCXU(M7MGB�C\P F�|=CXWOCXU(M/CXU(MGFNMGFHCED FNU(V5R<dNV5CEP FNU jTD K j1WGM7aij1WOP%dHR<]>]>FNUL]
DOaECXUkj1WGFHR ���(F K FNd j1WGd '5r q/C`eLWOCEDOCXU(Mlj1U�RiV5CXWGVbFHCXq�R1Y MGB�C`U�CXq�CXV5CXU(MOD MOR & C`dHR<]>]5CEP � G FNUkj1dNd '5r q/C
PLCEDOaXWGF & C^R<JLW FHPLCij1d3dHR<] ��dHCTBkj1U�P dNFNUL] K RbPLCXd=Y[R<WIj	D K j1WGMIaij1WOP�CXU(VbFNWOR<U K CXU(M	�

� ��� ��� � � � � � � � � ��� � 
���� � � � ���

� U j%WOCij1dpq/R<WGdHP D K j1WGM`aij1WOP CXU(VbFNWOR<U K CXU(M r dHR<]S��dHCED\q FNdNd K j1FNULd 'Q& CTJ�DOCEP�FNU R<WOPLCXWlMOR j1dNdHRiq
MGB�C_� t � � MOR	WOCEaERiV5CXW Y WOR K Y j1Mvj1d Y j1FNdNJLWOCEDIj1U�P+MORgeLWORiVbFHPLC^CXVbFHPLCXU�aECTWOCX](j1WOP FNUL]�MGB�C`eLWOR<]>WOCEDOD
R1Y/aECXWGMvj1FNU CXV5CXU(MOD	�TA?B�Cgd j1MGMOCXW`F K eLdNFHCED`MGBkj1M`MGB�C�dHR<]=��dHCED K FN]>B(M�j1dHDOR & C�J�DOCEP FNU j1U j1J�P FNM �
FNUL]�eLWORbaECEP JLWOCQFNU�R<WOPLCXW%MOR WOCEDOR<dNV5C+aECXWGMvj1FNU�P FHDGeLJLMOCED	� � U MGBLFHD%DOCEaXMGFHR<U�q/C�j1dHDOR eLWORiVbFHPLC�j
aXd j<DODGF��kaij1MGFHR<U R1Y@D K j1WGMIaij1WOPQdHR<] ��dHCED	�

A?B�C�J�DOCED R1YTdHR<]L��dHCED FNU j D K j1WGM+aij1WOP CXU(VbFNWOR<U K CXU(M K j '�& C P FNVbFHPLCEP j<aEaER<WOP FNUL] MOR MGB�C
Y[R<dNdHRiq FNUL] aXWGFNMOCXWGF j:{

A f
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��eLJLWGe R>DOC+{7j1J�P FNM\MGWvj1FNdpR<W WOCEaERiV5CXW ' dHR<] r

� j1WOaOBLFNMOCEaXMGJLWvj1d-dHCXV5CXd@{ R<e CXWvj1MGFNUL] D ' DGMOC K R<Wlj1eLeLdNFHaij1MGFHR<U��

A?B�C%PLCXMvj1FNdHD^R1Y Cij<aOB aij1MOCX]5R<W ' j1WOC	eLWOCEDOCXU(MOCEP FNUI��]>JLWOC � �Nf�j1U�P9j1Ukj1d ' DOCEP�FNU�MGB�CgY[R<dNdHRiq FNUL]
ekj1Wvj1]>Wvj1eLB�D	�

Recovery

Audit

Recovery
Log File

All applications

Monitoring
Log File

Untrusted  applications

Receipts
Log File

Trusted  applications

Operating System Level Application Level

Application
Specific

Recovery
Log File

G FN]>JLWOC � �Nf+{ A?B�CTP F�|=CXWOCXU(MIM ' e CED\R1Y dHR<] ��dHCED	�

� U MGB�CgWOCEaERiV5CXW ' aij1MOCX]5R<W ' q/C	aER K C�j<aXWOR>DODlM6q/RQP F�|=CXWOCXU(MTM ' e CEDTR1Y7dHR<]=��dHCED r PLCXe CXU�P FNUL]�R<U
q B�CXMGB�CXW`MGB�C�dHR<]=��dHCEDTj1WOC�Bkj1U�P dHCEP &(' MGB�C � t � � R<W &(' MGB�C	D K j1WGM`aij1WOP�j1eLeLdNFHaij1MGFHR<U��TA?B�C
& CXU�C;��MgY WOR K MGB�C+C�� FHDGMOCXU�aEC+R1Y`j WOCEaERiV5CXW ' K CEaOBkj1ULFHD K j1M	MGB�Cm� t � � dHCXV5CXd?FHDgMGBkj1M�D K j1WGM
aij1WOP+j1eLeLdNFHaij1MGFHR<U�D/q FNdNduU�R<M7BkjEV5CIMOR�WOCXeLdNFHaij1MOCIMGB�CXFNW?Riq U WOCEaERiV5CXW ' aERbPLC �Q�IU MGB�CIR<MGB�CXW/Bkj1U�P
MGB�ClP FHDvj<P V>j1U(Mvj1]5ClFHD/MGB�ClaER K eLdHC�� FNM ' R1YpDGJ�aOB�j K CEaOBkj1ULFHD K DGFNU�aECIFNM/q FNdNduBkjEV5ClMORgaER<U�DGMvj1U(MGd '
K R<ULFNMOR<W+j1U�P�FHPLCXU(MGF Y ' MGB�CQCXV5CXU(MOD MOR�dHR<]>]5CEP � � U�C���j K eLdHC R1Y^j WOCEaERiV5CXW ' dHR<]
��dHC+FHD%MGB�C
c-CXU�P FNUL] Z3R<] K j1FNU(Mvj1FNU�CEP &(' MGB�C^m R<U�PLC��QeLJLWODOCSK WOC Y[CXW\MOR � 
 � �%M �

� U+C���j K eLdHC`R1Y-j^WOCEaERiV5CXW ' K CEaOBkj1ULFHD K j1M/MGB�C`j1eLeLdNFHaij1MGFHR<UQdHCXV5CXd FNU(V5R<dNV5CED?MGB�ClDOaECXUkj1WGFHRgMGBkj1M
MGB�C	CXdHCEaXMGWOR<ULFHa	eLJLWODOC K CXU(MGFHR<U�CEP FNU � � �Nf	aXWvj<DGB�CED	�TA?B�CXU r j WOCEaERiV5CXW ' K CEaOBkj1ULFHD K MGBkj1M`q FNdNd
Mvj1w5C�j<P V>j1U(Mvj1]5C R1Y/MGB�C%FNU Y[R<W K j1MGFHR<U9DGMOR<WOCEP�FNU MGBLFHDTdHR<](��dHC�aER<JLdHP�B�CXdNe MGB�C�j1eLeLdNFHaij1MGFHR<U9MOR
WOCEaERiV5CXW^MGB�CgU�C�� M`MGF K CgMGBkj1MTFNM`FHD`DOCXdHCEaXMOCEP Y[R<WTC��LCEaXJLMGFHR<U���A?B�C%R & VbFHR<J�D^j<P V>j1U(Mvj1]5C%FHDlMGBkj1M
DGFNU�aEC\MGB�C\WOCEaERiV5CXW '�K CEaOBkj1ULFHD K FHD7PLC;��U�CEP &(' MGB�Clj1eLeLdNFHaij1MGFHR<U+eLWOR<]>Wvj K%K CXWOD/FNM7q FNdNdkU�R<M7WOCXd '
R<U MGB�CS� t � �QFNU�R<WOPLCXW`MOR aER<U�DGMvj1U(MGd ' K R<ULFNMOR<WTMGB�C	j1eLeLdNFHaij1MGFHR<U aXJLWGWOCXU(MGd ' C��LCEaXJLMGFNUL] �`A?B�C
P FHDvj<P V>j1U(Mvj1]5C^FHD MGBkj1MICij<aOB j1eLeLdNFHaij1MGFHR<U Bkj<D MOR%WOCXeLdNFHaij1MOC^FNMOD\Riq U�WOCEaERiV5CXW 'QK CEaOBkj1ULFHD K

A $
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� P F�|=CXWOCXU(MIM ' e C�R1Y D K j1WGMIaij1WOP j1eLeLdNFHaij1MGFHR<U WOCEaERiV5CXW ' FHD eLWOR<e R>DOCEP &(' A3Wvj1U�Cgj1U�P Z3CEaER K MOC
FNU
� A � � �TA?B�C%j1JLMGB�R<WODTDGJL]>]5CEDGM`MGBkj1MTaECXWGMvj1FNU WOCEaERiV5CXW ' FNU Y[R<W K j1MGFHR<U FHDlekj1WGMGF j1dNd ' w5CXeLM`FNU MGB�C
D K j1WGM	aij1WOP MOCXW K FNUkj1d r j1U�P MGB(J�D r WOCEaERiV5CXW ' FHD%j<aOBLFHCXV5CEP MGB�C U�C�� MgMGF K C MGB�C aij1WOP9FNU(MOCXWvj<aXMOD
q FNMGB MGB�C^MOCXW K FNUkj1d � t dHCij1WGd '5r MGB�C^WOCEaERiV5CXW ' dHR<]S��dHCED\q FNdNdpM ' eLFHaij1dNd ' U�R<M & CTJ�DOCEP j<DICXVbFHPLCXU�aEC
FNU aij<DOCED`R1Y/P FHDGeLJLMOC �^A?B�C	PLCXMvj1FNdHDTR1Y7MGB�CgWOCEaERiV5CXW ' K CEaOBkj1ULFHD K D�j1WOC	R<JLMODGFHPLCgMGB�C	DOaER<e CgR<JLW
WOCEDOCij1WOaOB��

� U MGB�C j1J�P FNM MGWvj1FNd`aij1MOCX]5R<W '5r MGB�C dNFN]>B(M ]>WOC ' j1WOCij FNU���]>JLWOC � �Nf r q/C�j1dHDOR9CXU�aER<JLU(MOCXW+M6q/R
P F�|=CXWOCXU(M%M ' e CED%R1YIdHR<]���dHCED r j1](j1FNU�PLCXe CXU�P FNUL] q B�CXMGB�CXW%MGB�C dHR<]���dHCED�j1WOC Bkj1U�P dHCEP &(' MGB�C
� t � �+R<W &(' MGB�C^D K j1WGMIaij1WOP�j1eLeLdNFHaij1MGFHR<U��

� U�C���j K eLdHC�R1Y^j dHR<]I��dHC K j1FNU(Mvj1FNU�CEP &(' MGB�Ce� t � � FNU�MGB�C�j1J�P FNM�MGWvj1FNdIaij1MOCX]5R<W ' FHD	MGB�C
m R<ULFNMOR<WGFNUL]IdHR<]���dHC �-A?B�C m R<ULFNMOR<WGFNUL]IdHR<]���dHC@q FNdNd5B�R<dHPTFNU Y[R<W K j1MGFHR<U�Y[R<W=FHPLCXU(MGF Y ' FNUL]IdNFHaECXU�DGFNUL]
R<WQekj ' � j<D � ' R<J � J�DOC9PLCXMvj1FNdHD R1Y	MGB�C PLRiq ULdHR5j<PLCEP�D K j1WGM aij1WOP j1eLeLdNFHaij1MGFHR<U�D	� G R<W C���j K eLdHC
aER<U�DGFHPLCXW�MGB�C DOaECXUkj1WGFHR�R1YgMGB�C CXdHCEaXMGWOR<ULFHa eLJLWODOC j1eLeLdNFHaij1MGFHR<U K CXU(MGFHR<U�CEP FNU MGB�C eLWOCXVbFHR<J�D
DOCEaXMGFHR<U r q BLFHaOB K FN]>B(M@R�|=CXW-aECXWGMvj1FNU	D K j1WGM aij1WOP�eLWOR<]>Wvj K%K FNUL]`eLWGF K FNMGFNV5CED-q BLFHaOB	q FNdNd & C J�DOCEP
&(' R<MGB�CXW^j1eLeLdNFHaij1MGFHR<U�D=K F � C �uFNU R<JLWTC���j K eLdHC &(' MGB�CgdHR ' j1dNM ' j1eLeLdNFHaij1MGFHR<U M � � MTaER<JLdHP & C�MGB�C
aij<DOC^MGBkj1MlMGB�CEDOC�eLWGF K FNMGFNV5CEDTj1WOCgR�|=CXWOCEP�j1M`j�ekj ' � j<D � ' R<J � J�DOC & j<DGFHD	�IA?B�CXWOC Y[R<WOC r MGB�C^dHR ' j1dNM '
j1eLeLdNFHaij1MGFHR<U q FNdNd & C aOBkj1WG]5CEP Y[R<W�MGB�C�U(J K�& CXW%R1Y MGF K CED�FNM�J�DOCEP MGB�C eLJLWODOC+V D^Y JLU�aXMGFHR<Ukj1dNFNM ' �
J B�CXUQMGB�C^m R<ULFNMOR<WGFNUL]�dHR<] ��dHC`FHD\C���j K FNU�CEPQFNM\aER<JLdHPQeLWORiVbFHPLC�j1dNd=MGB�CTWOC � JLFNWOCEP+FNU Y[R<W K j1MGFHR<U
j<D MOR	q BLFHaOB�j1eLeLdNFHaij1MGFHR<U�DIJ�DOCEP+q BLFHaOB eLWGF K FNMGFNV5CEDlj1U�PQB�Riq K J�aOB MGB�C ' DGB�R<JLdHP & CTaOBkj1WG]5CEP �

A?B�C�nICEaECXFNeLMOD^dHR<]~��dHC%FHD�j1U9C���j K eLdHC R1Y\j1U j1J�P FNM^dHR<]~��dHC K j1FNU(Mvj1FNU�CEP j1M^MGB�C j1eLeLdNFHaij1MGFHR<U
dHCXV5CXd � � MTq FNdNd7B�R<dHP FNU Y[R<W K j1MGFHR<U9]5CXU�CXWvj1MOCEP &(' D K j1WGM�aij1WOP j1eLeLdNFHaij1MGFHR<U�D	� � U9R<JLW�C���j K eLdHC
MGBLFHD dHR<]u��dHC/q FNdNdLB�R<dHP	MGB�C/ekj 'bK CXU(M WOCEaECXFNeLMOD@]5CXU�CXWvj1MOCEP &(' MGB�C CXdHCEaXMGWOR<ULFHa?eLJLWODOC\j1eLeLdNFHaij1MGFHR<U��
�(F K FNd j1WGd '5r MGB�C C K j1FNdlDGFN]>ULFNUL] j1eLeLdNFHaij1MGFHR<U DGB�R<JLdHP j1dHDOR ]5CXU�CXWvj1MOC CXVbFHPLCXU�aEC R<U�MGB�C P FN]>FNMvj1d
DGFN]>Ukj1MGJLWOCEDTe CXW Y[R<W K CEP �gA?B�C%nICEaECXFNeLMOD`dHR<](��dHC	q FNdNd@WOC K j1FNU FNU MGB�C	D K j1WGM^aij1WOP j1eLeLdNFHaij1MGFHR<U
DGekj<aEC � c-CXW K FHDODGFHR<U�MOR K j1w5C+CXU(MGWGFHCED%FNU MGBLFHDgdHR<]���dHC q FNdNd R<ULd '9& C ]>Wvj1U(MOCEP MOR j1JLMGB�R<WGFHDOCEP
j1U�P9MGWGJ�DGMOCEP�j1eLeLdNFHaij1MGFHR<U�DmK F � C �pMGB�CQj1eLeLdNFHaij1MGFHR<U�D%aij1WGW ' FNUL]�V>j1dNFHP j1eLeLdNFHaij1MGFHR<U�aECXWGMGF��kaij1MOCED M �
�`CXU�CXWvj1dNd '5r�& R<MGBQMGB�C^m R<ULFNMOR<WGFNUL] j1U�PQMGB�C^nICEaECXFNeLMOD dHR<] ��dHCED q FNdNd & CTDGJ & GCEaXM MOR j1J�P FNMGFNUL] �

A 
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� U MGB�C Y[R<dNdHRiq FNUL]%DGJ & DOCEaXMGFHR<U�D7q/CIeLWOR<e R>DOC`j1U+j1WOaOBLFNMOCEaXMGJLWOC`MGBkj1M7q FNdNduFHPLCXU(MGF Y ' aECXWGMvj1FNU+CXV5CXU(MOD
MOR & C`eLd j<aECEPQFNU�MGB�CTm R<ULFNMOR<WGFNUL] j1U�P�nICEaECXFNeLM dHR<] ��dHCED	� � PLP FNMGFHR<Ukj1dNd '5r q/C^j1WOCTFNU(MOCXWOCEDGMOCEP�FNU
q Bkj1M`Bkj1eLe CXU�D`q B�CXU MGB�C	D K j1WGMTaij1WOP dHR<]=��dHCED & CEaER K C�Y JLdNd � J CgBkjEV5C	C��LaXdNJ�PLCEP�eLWORiVbFHDGFHR<U
R1Y7D K j1WGM`aij1WOP�j1eLeLdNFHaij1MGFHR<U�WOCEaERiV5CXW '5r j1dNMGB�R<JL]>B�FNU�R<WOPLCXWlMOR ]5CXM`j & CXMGMOCXWlJLU�PLCXWODGMvj1U�P FNUL]QR1Y
MGB�CgFHDODGJ�CEDlFNU(V5R<dNV5CEP q/CgBLFN]>BLdNFN]>B(M�aECXWGMvj1FNU WOCEaERiV5CXW ' j<DGe CEaXMOD r DGFNU�aECgFNM`q/R<JLdHP CXFNMGB�CXW`WOC � JLFNWOC
wbU�Riq dHCEP ]5C R1Y?MGB�C�j1eLeLdNFHaij1MGFHR<U DGMGWGJ�aXMGJLWOC R<WTMGB�C%FNU(MOCXWGUkj1dHD�R1Y?MGB�C=� t � � � � U MGB�CgY[R<dNdHRiq FNUL]
DOCEaXMGFHR<U�q/C^PLCEDOaXWGF & CTR<JLW\dHR<] ��dHCTBkj1U�P dNFNUL] K RbPLCXd �

� ��� � ��� � ����� � � ������
���� ��� ����� 	 � � ��� � � � ��� � ���

� U�MGBLFHDIDOCEaXMGFHR<U�q/C�PLCEDOaXWGF & C�j1U CXV5CXU(MIdHR<]>]>FNUL] K RbPLCXd j1U�PQq/Cgj1dHDOR%BLFN]>BLdNFN]>B(M`aECXWGMvj1FNU�FHDODGJ�CED
MGBkj1M\U�CECEPQMOR & C`Mvj1w5CXU�FNU(MOR j<aEaER<JLU(MIq B�CXU j<PLP WOCEDODGFNUL]�dHR<]���dHCED\FNU�D K j1WGMIaij1WOPLD	�

� �����
	 ��� ��� �� �  � ���
	 �  � � � 	 � � 	

� U%jlD K j1WGM@aij1WOP%CXU(VbFNWOR<U K CXU(M MGB�CXWOC j1WOC\j\U(J K�& CXW7R1YuP F�|=CXWOCXU(M CXU(MGFNMGFHCED@q BLFHaOB K FN]>B(M & CXU�C;��M
Y WOR K MGB�CTC�� FHDGMOCXU�aEC^R1Y-dHR<]���dHC K CEaOBkj1ULFHD K D � $ $�� � A?B�C`eLWGFNU�aXFNekj1d3ekj1WGMGFHaXFNekj1U(MOD`j1U�PQWOCXd j1MGFHR<U �
DGBLFNe�D & CXM6q/CECXU ekj1WGMGFHaXFNekj1U(MOD`j1WOC^PLCXeLFHaXMOCEP�FNU(��]>JLWOC � � $ �

LFM

LF
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  ALSSA
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 SP
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G FN]>JLWOC � � $ { �lWvj1eLBLFHaij1dpWOCXeLWOCEDOCXU(Mvj1MGFHR<U R1Y MGB�CTWOCXd j1MGFHR<U�DGBLFNe�Dlj K R<UL] MGB�C`ekj1WGMGFHaXFNekj1U(MOD	�

f � t WOCXeLWOCEDOCXU(MODQMGB�C�D K j1WGM�aij1WOP � A ' eLFHaij1dNd ' MGBLFHD+FHD�j DGJ 	 aXFHCXU(MGd ' Mvj K e CXWQWOCEDGFHDGMvj1U(M
PLCXVbFHaEC�q BLFHaOB9FHD^WOCXd j1MGFNV5CXd ' P F
	 aXJLdNM�MOR�aER K eLWOR K FHDOC j1U�P Bkj<Dgj<aEaECEDODTMOR j+V>j1WGFHCXM ' R1Y

A �
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aXW ' eLMOR<]>Wvj1eLBLFHagj1dN]5R<WGFNMGB K D	�

$ �\S�FHDIj	D K j1WGMIaij1WOPQB�R<dHPLCXW r MGB�CTJ�DOCXW	�


 � � c�FHDIj1U j1eLeLdNFHaij1MGFHR<U WGJLULULFNUL] R<UQMGB�C^D K j1WGMIaij1WOP �

� �n�bc�FHD%j�DOCXWGVbFHaEC eLWORiVbFHPLCXW%q BLFHaOB�R�|=CXWOD%aECXWGMvj1FNU�DOCXWGVbFHaECED�j1U�P eLWORiVbFHPLCED%MGB�C+WOCXdHCXV>j1U(M
j1eLeLdNFHaij1MGFHR<U�D�K � c D M Y[R<W\MGB�CTaij1WOPLD	�

� �\m FHDgj K j1dNFHaXFHR<J�D�J�DOCXW�q FNMGB9e R>DODGF & d ' CXU�R<JL]>B wbU�Riq dHCEP ]5C R1Y MGB�C�FNU(MOCXWGUkj1d?DGMGWGJ�aXMGJLWOC
R1Y\MGB�C aij1WOP � � Mgaij1U j1dHDOR CijEV5CEDOP WOR<e MGB�C C��LaOBkj1UL]5C R1Y K CEDODvj1]5CEDgP JLWGFNUL] MGB�C�dHR<]m��dHC
PLRiq ULdHR5j<P eLWORbaECEP JLWOC �

A � � Z[�O�QDGMvj1U�PLD\Y[R<Wlj1U � J�P FNMlZ3R<]~�(MOR<Wvj1]5C �bCXWGV5CXW	� A?BLFHDlCXU(MGFNM ' q FNdNdpWOCEaECXFNV5C	j1U�P DGMOR<WOC
MGB�C%MGWvj1U�D K FNMGMOCEP9dHR<]~��dHCED^FNU9PLCEP FHaij1MOCEP dHRbaij1MGFHR<U�D	� _`CXe CXU�P FNUL] R<U MGB�C�CXU(VbFNWOR<U K CXU(M
MGB�C � Z[�O�gaER<JLdHP & C j � D K j1WGM@q?j1dNdHCXM �vr jIe CXWODOR<Ukj1d�aER K eLJLMOCXW J�DOCEPgFNU�aER<U6 JLU�aXMGFHR<U%q FNMGB
MGB�C^D K j1WGMIaij1WOPQR<WICXV5CXU jgWOCXe R>DGFNMOR<W ' DOCXWGV5CXW\aER<ULU�CEaXMOCEP�MOR%MGB�C � U(MOCXWGU�CXM	�

E �\Z G FHD MGB�C`dHR<] ��dHCTq BLFHaOB�q FNdNd & CTPLRiq ULdHR5j<PLCEP �

B �\Z G m FHDTMGB�C�dHR<]~��dHC K j1Ukj1]5CXW r jQD K j1WGM�aij1WOP9R<e CXWvj1MGFNUL] D ' DGMOC K CXU(MGFNM ' � A?BLFHD^FHDTMGB�C
R<ULd ' j1JLMGB�R<WGFHDOCEP�CXU(MGFNM ' Y[R<W JLe P�j1MGFNUL] rL& WORiq\DGFNUL]+j1U�PQPLRiq ULdHR5j<P FNUL] MGB�CTdHR<]���dHCED Y WOR K
MGB�C^aij1WOP �

h � � FHD7MGB�C`j1W & FNMGWvj1MOR<W?q B�R^FNU Y[R<W K D/MGB�ClCXU(MGFNMGFHCED/FNU(V5R<dNV5CEPQj1U�P WOCEaECXFNV5CED/MGB�CIPLRiq ULdHR5j<PLCEP
dHR<] ��dHCED FNU R<WOPLCXW\MOR	WOCEDOR<dNV5C�j1U ' P FHDGeLJLMOCED	�

f U �\c _�K c-CXWODOR<Ukj1d _`CXVbFHaEC M FHD\MGB�C^D K j1WGMIaij1WOPQWOCij<PLCXW � q WGFNMOCXW`R<W\e CXWODOR<Ukj1d3q?j1dNdHCXMlJ�DOCEP &('
MGB�C^D K j1WGMIaij1WOP+FNU R<WOPLCXW\MOR�aER K%K JLULFHaij1MOC^q FNMGB�MGB�C^R<JLMODGFHPLCTq/R<WGdHP �

� ������� � 	 � �	 � � �8	 ��� � � ������

� K j1WGM^aij1WOP�R<e CXWvj1MGFNUL]�D ' DGMOC K dHR<]>]>FNUL]QFHDTj q?j ' R1Y/DGMOR<WGFNUL]�P�j1Mvj MOR Y j<aXFNdNFNMvj1MOC	MGWvj1U�Dvj<aXMGFHR<U
j1MOR K FHaXFNM ' � $ h � j1U�P Y j1FNdNJLWOClWOCEaERiV5CXW ' � A � � � � U � A � � A3Wvj1U�C^j1U�P+Z3CEaER K MOC`eLWOR<e R>DOClMGBLWOCEClwbFNU�PLD
R1Y dHR<]5D MGBkj1MIaij1U & C`J�DOCEP Y[R<W MGWvj1U�Dvj<aXMGFHR<U WOCEaERiV5CXW ' �7A?B�CEDOC�j1WOCTeLWOCEDOCXU(MOCEPQFNU~��]>JLWOC � � 
 �

A+�



��� ���3."4�� �6� � (8����4 � ��5�� �65�� � 4 .�� � � $'&�()��� � ()�����

� k j1dNJ�CIdHR<]a{ MGBLFHD7M ' e CIR1Y3dHR<]_��dHClDGMOR<WOCED7MGB�C\eLWOCXVbFHR<J�D/V>j1dNJ�CIR1Y-j^V>j1WGF j & dHCIFNU+j^eLWOCXVbFHR<J�D
V>j1dNJ�C`dHR<] j1U�P+MGB�C`U�CXq V>j1dNJ�C`FNU j	aXJLWGWOCXU(M\V>j1dNJ�C`dHR<] � � U+JLU�PLR%R<e CXWvj1MGFHR<U�WOC � JLFNWOCEDIj
DGF K eLdHC�aER K eLJLMvj1MGFHR<U MGBkj1M\q FNdNdpWOCEaXWOCij1MOC^MGB�C^FNULFNMGF j1dpV>j1dNJ�C^R1Y@MGB�CTV>j1WGF j & dHC �?A?B�C K j1FNU
j<P V>j1U(Mvj1]5C R1Y`MGBLFHD%M ' e C�R1Y`dHR<] FHD	MGB�CQWOCXd j1MGFNV5CXd ' dHRiq K C K R<W ' aER<U�DGJ K eLMGFHR<U q BLFHaOB
K j1w5CED FNM\j1eLeLWOR<eLWGF j1MOClY[R<W D K j1WGM aij1WOPLD	�Q�IUQMGB�C`R<MGB�CXW?Bkj1U�P+FNM?FHD?U�R<M DGJ 	 aXFHCXU(M q B�CXU
C�� MGWvj^PLCXMvj1FNdHD7R1Y=MGB�C dHR<]>]5CEP CXV5CXU(M?j1WOC\WOC � JLFNWOCEP � G R<W7C���j K eLdHC r aER<U�DGFHPLCXW7MGB�C\aij<DOC MGBkj1M
R<JLWlB�Cij1dNMGB�aij1WOCgj1eLeLdNFHaij1MGFHR<U�JLe P�j1MOCED`j%d j1WG]5C	j K R<JLU(MTR1Y aij1WOP B�R<dHPLCXW K CEP FHaij1d P�j1Mvj �
� UQMGBkj1MIaij<DOC`FNM\q FNdNd & CTP F
	 aXJLdNM\MOR�DGMOR<WOC`MGB�CTeLWOCXVbFHR<J�Dlj1U�P�j Y MOCXW\V>j1dNJ�CED	�

Value Log         Transition Log        Action Log

12

13 5

13

8

1  Purse Credit, 1

 Purse Debit, 8

G FN]>JLWOC � � 
 { A ' e CED\R1Y WOCEaERiV5CXW ' dHR<] ��dHCED	�

� A3Wvj1U�DGFNMGFHR<U+dHR<]a{-MGBLFHD7dHR<]gDGMOR<WOCED7MGB�C � P F�|=CXWOCXU�aEC �I& CXM6q/CECXU+MGB�CIR<dHP+j1U�P�MGB�C\U�CXq V>j1dNJ�CED
j1dHR<UL]	q FNMGB MGB�C`j<aXMGJkj1d=P FNWOCEaXMGFHR<UQR1YpMGB�ClR<e CXWvj1MGFHR<U�K C � ] �(eLdNJ�D r(K FNU(J�D r CXMOa � M �Q�(FNU�aECIMGB�C
U�CXq V>j1dNJ�C\FHD7DGMOR<WOCEP�FNU K C K R<W ' j1U�P%MGB�C � P F�|=CXWOCXU�aEC � FNU�MGB�C\dHR<]*��dHC r DGF K eLd ' j1eLeLd ' FNUL]
MGB�C FNU(V5CXWODOC+R<e CXWvj1MGFHR<U�q FNdNd?WOCEDGMOR<WOC MGB�C FNULFNMGF j1d V>j1dNJ�C � A?B�C K j1FNU�j<P V>j1U(Mvj1]5CQR1YIMGB�C
MGWvj1U�DGFNMGFHR<U dHR<]m��dHC�FHD�FNMOD^dHRiq K C K R<W ' aER<U�DGJ K eLMGFHR<U aER K ekj1WOCEP q FNMGB9MGB�C R<MGB�CXW�M6q/R
wbFNU�PLD	�@A?BLFHD/M ' e ClR1Y3dHR<]_��dHClq/R<WGw D/q/CXdNd q FNMGB U(J K CXWGFHa`V>j1dNJ�CED r j1dNMGB�R<JL]>BQFNM/Bkj<D K j�GR<W
P WvjEq & j<aOw DIq FNMGB R<MGB�CXW\M ' e CED\R1Y dHR<]>]5CEP�CXV5CXU(MOD r dNFNw5CTMGB�C`eLWOCXVbFHR<J�D\dHR<]���dHCTM ' e C �

� � aXMGFHR<U9dHR<]a{`MGBLFHD^dHR<](��dHC�aER<U(Mvj1FNU�D�MGB�C	Ukj K CED�R1Y R<e CXWvj1MGFHR<U�D�R<U V>j1WGF j & dHCED r MGB�CXFNW�j1W �
]>J K CXU(MOD r j1U�P9CXV5CXU DOR K CXMGF K CED�MGB�CXFNW^WOCEDGJLdNMOD	�+A?BLFHD^M ' e C�R1Y dHR<]m��dHC%FHD^J�DOC Y JLd q B�CXU
CXU�P FNUL]�MGWvj1U�Dvj<aXMGFHR<U�D%j Y MOCXW^Y j1FNdNJLWOCED	� � M�FHD K R<WOC ]5CXU�CXWvj1dNd ' J�DOC Y JLd r C � ] �3Y[R<W�WOCEDOR<dNVbFNUL]
P FHDGeLJLMOCED r DGFNU�aEC\FNM7aER<U(Mvj1FNU�D K R<WOCIPLCXMvj1FNdHD/R1Y=MGB�CIR<e CXWvj1MGFHR<U�D/e CXW Y[R<W K CEP ���IU MGB�CIR<MGB�CXW
Bkj1U�P FNMIWOC � JLFNWOCEDld j1WG]5Cgj K R<JLU(MODTR1Y K C K R<W ' DGFNU�aEC^FNM`DGMOR<WOCED`j�DGFN]>ULF��kaij1U(MlU(J K�& CXWTR1Y
PLCXMvj1FNdHD	� SIU�PLR<FNUL]^j1U ' R<e CXWvj1MGFHR<U�D & CEaER K CED-Bkj1WOPLCXW@DGFNU�aEC j � WOCXV5CXWODOC � R<W@aER K e CXU�Dvj1MGFHR<U
R<e CXWvj1MGFHR<U K J�DGM & C`dHR<]>]5CEP+Y[R<W\Cij<aOB R<e CXWvj1MGFHR<U��

A+A
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A?B�CgU�R<MGFHR<U R1Y/D K j1WGM`aij1WOP MGWvj1U�Dvj<aXMGFHR<U9j1MOR K FHaXFNM ' FHDlFNU(MGWORbP J�aECEP�FNU
� 
 f � j1U�P � PLC;��U�CED`B�Riq
MGB�Cgaij1WOP Bkj1U�P dHCED`MGB�CgaER<U(MOCXU(MOD^R1Y7e CXWODGFHDGMOCXU(M`DGMOR<Wvj1]5C%j Y MOCXWTj DGMOR<e r Y j1FNdNJLWOC	R<WIY j1Mvj1d C��LaECXe �
MGFHR<U � �	A?BLFHDTFHD�j eLWOR<]>Wvj K%K FNUL] aER<U�aECXeLM^FNU R<WOPLCXW^MORQCXUkj & dHC	MGB�C�j1eLeLdNFHaij1MGFHR<U PLCXV5CXdHR<e CXW^MOR
wbU�Riq�q Bkj1M^V>j1dNJ�CED`MGB�C	JLe P�j1MOCEP P�j1Mvj��kCXdHPLD^aER<U(Mvj1FNU r CXFNMGB�CXWTFNU aij<DOC	e Riq/CXW^FHD`dHR>DGM^P JLWGFNUL]
j1U 'QK C K R<W ' JLe P�j1MOCEDIR<Wlj Y MOCXW`j%D K j1WGMIaij1WOP j1eLeLdNFHaij1MGFHR<U eLWOR<MORbaER<dpFHDlj & R<WGMOCEP �?A?B�C�j Y[R<WOC �
K CXU(MGFHR<U�CEP K CEaOBkj1ULFHD K WOCXd ' R<U�MGB�Clj1eLeLdNFHaij1MGFHR<U eLWOR<]>Wvj K%K CXW/MOR^PLC;��U�Clj^DOCEaXMGFHR<U�q FNMGBLFNUQj1U
j1eLeLdNFHaij1MGFHR<U MGBkj1M\U�CECEPQMOR & CTC��LCEaXJLMOCEP j1MOR K FHaij1dNd ' �

J CgWOCij1dNFHDOC	MGBkj1M`MGB�C%j & RiV5C K CEaOBkj1ULFHD K D�j<PLP WOCEDOD`MGB�C	WOCEaERiV5CXW ' FHDODGJ�C �z�IU�MGB�C	R<MGB�CXWTBkj1U�P
FNU WOCEDGe CEaXMIR1Y@MGB�C�� t � ��j1U�P j1J�P FNMGFNUL] MGB�CXWOCgj1WOC^U�R K CEaOBkj1ULFHD K DlPLC;��U�CEP R<W\F K eLdHC K CXU(MOCEP
MGBkj1M\q FNdNdpP ' Ukj K FHaij1dNd '5r j<D MGB�C�j1eLeLdNFHaij1MGFHR<U FHD\C��LCEaXJLMOCEP r FHPLCXU(MGF Y ' MGB�C^CXV5CXU(MOD\MOR & C`dHR<]>]5CEP �

� ������� �  � � �� � � � 	 �  � � � 	 � � � 	 �

� D K j1WGM�aij1WOP B�R<dHPLCXW R1YlMGB�C K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U D K j1WGM�aij1WOP�C���j K eLdHC K CXU(MGFHR<U�CEP�FNU � � �Nf
K FN]>B(M & C	FNU(MOCXWOCEDGMOCEP FNU dHR<]>]>FNUL]�MGB�C�DGJ�aEaECEDOD Y JLd R<W^R<MGB�CXWGq FHDOC aER K eLdHCXMGFHR<U R1Y\j1U CXdHCEaXMGWOR<ULFHa
eLJLWODOC%MGWvj1U�Dvj<aXMGFHR<U R<W^MGB�C aij1dHaXJLd j1MGFHR<U R1YIjQP FN]>FNMvj1d/DGFN]>Ukj1MGJLWOC &(' MGB�C�C K j1FNd/DGFN]>ULFNUL]�j1eLeLdNF��
aij1MGFHR<U�� t R<U�aECXeLMGJkj1dNd '5r FNM	q/R<JLdHP & C & CXU�C;�kaXF j1d?Y[R<W	MGB�C+D K j1WGM%aij1WOP B�R<dHPLCXW%MOR & C+j & dHC+MOR
K j1FNU(Mvj1FNU�j	WOCXeLWOCEDOCXU(Mvj1MGFHR<U R1Y MGB�CTdHR<]���dHC^DGMGWGJ�aXMGJLWOC^R1Y MGB�CTM ' e C`eLWOCEDOCXU(MOCEP�FNU~��]>JLWOC � � � �

Transaction Log    Action Log      Digital Signature Log

 UIDA5 Signature
 UIDB2 Signature
…….

 Application UIDA
 Payment  UIDA
 Application UIDB
 Payment  UIDC

 Operation B1
 Signature B2
 Receipt C3
…….

G FN]>JLWOC � � � { A?B�CTFHPLCij1d3WOCXd j1MGFHR<U�DGBLFNe j K R<UL] MGB�CTaij1WOPQB�R<dHPLCXWID K j1WGMIaij1WOPQdHR<] ��dHCED	�

o7j<aOB CXU(MGW ' FNUQMGB�C`MGWvj1U�Dvj<aXMGFHR<U�dHR<]���dHC`q/R<JLdHP�aER<U(Mvj1FNU�MGB�C`JLULF � J�C`FHPLCXU(MGF��kCXW\Y[R<W?MGB�CTPLRiq U �
dHR5j<PLCEP j1eLeLdNFHaij1MGFHR<U r q BLFHaOB q FNdNd/DOCXWGV5C j<D	jQe R<FNU(MOCXWgMOR�MGB�C j<aXMGFHR<U dHR<]m��dHC aER<U(Mvj1FNULFNUL]�MGB�C
C���j<aXM7R<e CXWvj1MGFHR<U�D7e CXW Y[R<W K CEP &(' Cij<aOB+j1eLeLdNFHaij1MGFHR<U�� � YuY[R<W7C���j K eLdHClj1U j1eLeLdNFHaij1MGFHR<U e CXW Y[R<W K D
j	P FN]>FNMvj1d-DGFN]>Ukj1MGJLWOC r jge R<FNU(MOCXWIq FNdNd & C^aXWOCij1MOCEPQFNUQMGB�C^P FN]>FNMvj1dpDGFN]>Ukj1MGJLWOC^dHR<]���dHC �

AFE
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�bR K C & j<DGFHa wbU�Riq dHCEP ]5ClR1Y=MGB�C FNU(MOCXWGUkj1d DGMGWGJ�aXMGJLWOCIR1YpjTD K j1WGM/aij1WOP%q FNdNduDORbR<U�WOCXV5Cij1dkMGBkj1M MGB�C
j Y[R<WOC K CXU(MGFHR<U�CEP dHR<]���dHC�j1WOaOBLFNMOCEaXMGJLWOC�FHD U�R<M Y[Cij<DGF & dHClY[R<W MGB�C`Y[R<dNdHRiq FNUL]�WOCij<DOR<U�DC{

��dNF K FNMOCEP K C K R<W ' DGekj<aEC^j1dNdHRbaij1MOCEP+Y[R<W\MGB�C`dHR<] ��dHCED r

� P J�ClMOR�MGB�ClaXWOR>DOD � WOC Y[CXWOCXU�aECED & CXM6q/CECXUQMGB�CIdHR<]_��dHCED/MGB�CXWOClq FNdNd & ClP F
	 aXJLdNMGFHCED?q B�CXU MGB�C
dHR<]z��dHCED\j1WOClMOR & C`PLRiq ULdHR5j<PLCEP+MOR	DOR K C`R<MGB�CXW K CEP FNJ K � $ f � r R<W?q B�CXU+FNM?FHD/U�CEaECEDODvj1W '
MOR%V5CXWGF Y ' MGB�CXFNW\FNU(MOCX]>WGFNM ' j<D\PLCEDOaXWGF & CEPQFNU � �>h � r j1U�P

� K R<WOCgF K e R<WGMvj1U(MGd ' DOR K C	j1eLeLdNFHaij1MGFHR<U PLCXV5CXdHR<e CXWOD K FN]>B(M`U�R<M & C�q FNdNdNFNUL]+MOR K j1w5C�MGB�C
FNU(MOCXWGUkj1dIDGMGWGJ�aXMGJLWOCQR1YlMGB�CXFNW�j1eLeLdNFHaij1MGFHR<U�D�q FHPLCXd ' wbU�Riq U�R<W%C���j<aXMGd ' q B�CXU j P FN]>FNMvj1d
DGFN]>Ukj1MGJLWOC^FHD aER K eLdHCXMOCEP�q FNMGBLFNU MGB�CXFNW\ekj 'bK CXU(MIeLWOR<MORbaER<dHD	�

A?B(J�D r MGB�C j & RiV5C R & DOCXWGV>j1MGFHR<U�D+FNU�P FHaij1MOC MGBkj1M�j9eLWvj<aXMGFHaij1d^F K eLdHC K CXU(Mvj1MGFHR<U�R1Y%j9dHR<]���dHC
K CEaOBkj1ULFHD K WOC � JLFNWOCED\MGBkj1M MGB�C^CXV5CXU(MOD\U�CECEPQMOR & C`dHR<]>]5CEPQFNU j	DGFNUL]>dHCTdHR<]���dHC �

� ������� � ���� � ���I�� � � ���  � ���

W`j1MGJLWvj1dNd '5r MGB�C D K j1WGMgaij1WOP9B�R<dHPLCXWOD	j1WOC�FNU(MOCXWOCEDGMOCEP FNU K j1FNU(Mvj1FNULFNUL] DOR K C CXVbFHPLCXU�aEC R1Y MGB�C
MGWvj1U�Dvj<aXMGFHR<U�D/e CXW Y[R<W K CEP &(' MGB�CXFNW?D K j1WGM/aij1WOPLD	�4WlR<MOC\MGBkj1M r D K j1WGM/aij1WOP B�R<dHPLCXWOD K FN]>B(M?BkjEV5C
DOR K C%FNU(MOCXWOCEDGM^FNU MGB�C%FNU Y[R<W K j1MGFHR<U DGMOR<WOCEP FNU MGB�CXFNWgaij1WOPLD & JLM�R<U MGB�C�R<MGB�CXW^Bkj1U�P FNM�aER<JLdHP
j1dHDOR & C`FNU�MGB�CXFNW\FNU(MOCXWOCEDGM\MOR jEV5R<FHPQdHR<]>]>FNUL] aECXWGMvj1FNU PLCXMvj1FNdHD	�

� & VbFHR<J�DGd '5r dHCX]>FNMGF K j1MOC%DOCXWGVbFHaECgeLWORiVbFHPLCXWOD`U�CECEP MOR & C�eLWOR<MOCEaXMOCEP Y WOR K j1U ' j1WGMGF��kaXF j1d@aXd j1F K D
j1](j1FNU�DGM MGB�C K R<W+j1](j1FNU�DGM dHCX]>FNMGF K j1MOC aij1WOP B�R<dHPLCXWOD	��A?B(J�D r MGB�C C�� FHDGMOCXU�aEC R1Y�DGJ & DGMvj1U(MGF j1d
CXVbFHPLCXU�aECTFHD\aER<U�DGFHPLCXWOCEP aXWGJ�aXF j1d �

t R<U�DGFHPLCXW+MGB�C�Y[R<dNdHRiq FNUL]�DOaECXUkj1WGFHR q B�CXWOC MGB�C CXdHCEaXMGWOR<ULFHa�eLJLWODOC�j1U�P B�Cij1dNMGB aij1WOC j1eLeLdNFHaij �
MGFHR<U�D�e CXW Y[R<W K MGB�C9Y[R<dNdHRiq FNUL] MGWvj1U�Dvj<aXMGFHR<U�D r�� ����� ������		��
�� � ��
������� ��� ������		���	������� ��	 �
� � � � � ��	�����	���������� � � � ��		������� ������	�� �/A?B�C^J�DOCXW\]5RbCED & j<aOwQMOR%MGB�C�CXdHCEaXMGWOR<ULFHa^eLJLWODOC�DOCXW �
VbFHaEC?eLWORiVbFHPLCXW?j1U�P�aXd j1F K D@MGBkj1M7DOR K CXMGBLFNUL]^q/CXU(M7q WOR<UL] & CXM6q/CECXU MGWvj1U�Dvj<aXMGFHR<U�D $ j1U�P � �-A?B�C

A+B
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FNU(MOCXWOCEDGMOCEP ekj1WGMGFHCED`aij1U MGB�CXU�Cij<DGFNd ' C���j K FNU�C�MGB�C�dHR<]���dHCEDIeLWORiVbFHP FNUL] & R<MGB MGB�CXFNW`aXJ�DGMOR K CXWOD
j1U�PQMGB�C K DOCXdNV5CED\q FNMGB CXU�R<JL]>B CXVbFHPLCXU�aEC^R1Y@C���j<aXMGd ' q Bkj1M Bkj1eLe CXU�CEP �

� PLP FNMGFHR<Ukj1dNd '5r MGB�C DOCXWGVbFHaEC eLWORiVbFHPLCXWOD K FN]>B(M	q FHDGB MOR R & Mvj1FNU�DGe CEaXF��ka�Y[CECEP & j<aOw aER<U�aECXWGULFNUL]
MGB�C MOCEDGMGFNUL] R1Y�aECXWGMvj1FNU Y JLU�aXMGFHR<U�D+R<WQj1eLeLdNFHaij1MGFHR<U�DQR<W+CXV5CXU CXVbFHPLCXU�aEC�Y WOR K j1U ' FNU(MGWGJ�DGFHR<U
PLCXMOCEaXMGFHR<U K CEaOBkj1ULFHD K D\q FNMGBLFNU MGB�CTaij1WOP B�R<dHPLCXWCV DlD K j1WGMIaij1WOP �

� ������� ��� � � � � � � �� � ��� 	 	 �  � 	�� � � � � � � � �  � � ��� � �  � � �	 � �

� Ugj D K j1WGMpaij1WOP^CXU(VbFNWOR<U K CXU(M@P FHDGeLJLMOCED K FN]>B(M j1WGFHDOC7j1U�P�R1YLaER<JLWODOC r MGB�C ' U�CECEPTMOR & C@WOCEDOR<dNV5CEP �
_lFHDGeLJLMOC\WOCEDOR<dNJLMGFHR<U WOC � JLFNWOCED7MGB�C\C�� FHDGMOCXU�aECIR1Y3CXVbFHPLCXU�aEC �@A?B�C\WOC � JLFNWOCEP CXVbFHPLCXU�aEC K j ' WOCEDGFHPLC
FNU^MGB�C7j1J�P FNMpdHR<]5D	�pA?B�C7P FHDGeLJLMOC@WOCEDOR<dNJLMGFHR<U K FN]>B(MpFNU(V5R<dNV5C?j?MGWGJ�DGMOCEP^CXU(MGFNM ' C � ] � j1Ugj1W & FNMGWvj1MOR<W	�
A?B�CXWOC Y[R<WOC r F Y7j1U�j1W & FNMGWvj1MOR<W`FHD\FNU(V5R<dNV5CEP MGB�CXU B�C � DGB�C^q FNdNdpU�CECEP�MOR�V5CXWGF Y ' MGBkj1MlMGB�C^dHR<]5Dlj1WOC
U�R<M%Mvj K e CXWOCEP q FNMGB����(F K FNd j1WGd '5r MGB�C�jEV>j1FNd j & FNdNFNM ' R1YlMGB�C+dHR<]I��dHCED	FHD j1U�R<MGB�CXW%FHDODGJ�C � A?BLFHD
K Cij1U�D\MGBkj1M\MGB�C`dHR<] ��dHCED\DGB�R<JLdHP & CEaER K C�jEV>j1FNd j & dHC^q B�CXU�CXV5CXW\MGB�C ' j1WOC`U�CECEPLCEP �

� ������� ��� � � �  � 	 � � 	

J CgU�Riq�PLCEDOaXWGF & CgMGB�C%j<DODGJ K eLMGFHR<U�D K j<PLC%j & R<JLMTDOCEaXJLWGFNM ' MGBLWOCij1MOD`MOR MGB�C	D K j1WGMTaij1WOP j1U�P
FNMOD^R<e CXWvj1MGFHR<Ukj1d/CXU(VbFNWOR<U K CXU(M	� A?B�CEDOC�j<DODGJ K eLMGFHR<U�D^JLU�PLCXWGdNFHC�MGB�C%PLC;��ULFNMGFHR<U R1Y?MGB�C%dHR<](��dHC
Bkj1U�P dNFNUL] K RbPLCXd/j1U�P9j1dHDORQMGB�C%PLC;��ULFNMGFHR<U�DgR1Y MGB�C%R<e CXWvj1MGFHR<U R1Y aER K e R<U�CXU(MODgR1Y?MGB�C K RbPLCXd
q BLFHaOB j1WOC ]>FNV5CXU FNU MGB�C U�C�� M	M6q/R aOBkj1eLMOCXWOD	�LWlR<MOC MGBkj1M	q/C+R<ULd ' aER<U�DGFHPLCXW	MGB�R>DOC MGBLWOCij1MOD
q BLFHaOB K j ' C;|=CEaXM	MGB�C FNU(MOCX]>WGFNM ' j1U�P � R<W�aER<U:�kPLCXU(MGF j1dNFNM ' R1YIMGB�C dHR<]���dHC FNU Y[R<W K j1MGFHR<U�� J C
j1WOC U�R<MQaER<U�aECXWGU�CEP q FNMGB K R<WOC ]5CXU�CXWvj1d`MGBLWOCij1MOD+MOR9MGB�C�D K j1WGM+aij1WOP j1U�P FNMOD+R<e CXWvj1MGFHR<Ukj1d
CXU(VbFNWOR<U K CXU(M	�

� J C DGJLeLe R>DOC MGBkj1MgMGB�C D K j1WGM	aij1WOP9B�R<dHPLCXW K FN]>B(M�j1MGMOC K eLM	MOR K RbP F Y ' R<W	PLCXdHCXMOC MGB�C
dHR<]
��dHCQFNU Y[R<W K j1MGFHR<U�� � U�DOR K C�aij<DOCED%MGB�C�D K j1WGM�aij1WOP�B�R<dHPLCXW q FNdNd\q FHDGB�MOR eLWOR<MOCEaXM
MGB�C�aER<U(MOCXU(M`R1Y@MGB�CTdHR<]S��dHCED r j1dNMGB�R<JL]>B FNU R<MGB�CXWlaij<DOCED\MGB�C^aij1WOP B�R<dHPLCXW K FN]>B(MIq FHDGB MOR

A>h



��� ���3."4�� �6� � (8����4 � ��5�� �65�� � 4 .�� � � $'&�()��� � ()�����

eLWOCXV5CXU(MIMGB�C`dHR<]>]>FNUL] R1Y@aECXWGMvj1FNU CXV5CXU(MODzK[j1U�P � R<WIPLCXdHCXMOC`MGB�CTdHR<]%FNU Y[R<W K j1MGFHR<U j Y MOCXW MGB�C
CXV5CXU(M M � A?B�C@dHR<]y��dHCEDpaER<JLdHP & C7j1MGMvj<aOw5CEP�q BLFNdHC DGMOR<WOCEP^FNU^MGB�C aij1WOP r CXFNMGB�CXW &(' eLB ' DGFHaij1dNd '
j1MGMvj<aOwbFNUL] MGB�C D K j1WGMgaij1WOP K FHaXWOR<eLWORbaECEDODOR<W	R<W &(' j1MGMOC K eLMGFNUL]�MOR &(' ekj<DOD�MGB�C(� t � �
j1U�P�P(jEV>j t j1WOPgDOCEaXJLWGFNM ' � � PLP FNMGFHR<Ukj1dNd '5r MGB�C7dHR<]n��dHCED aER<JLdHP & C?j1MGMvj<aOw5CEP	q BLFNdHC7MGB�C ' j1WOC
MGWvj1U�D K FNMGMOCEP�MOR	MGB�C � Z[�O� r C � ] � &(' DGJ & V5CXWGMGFNUL] MGB�CTdHR<] ��dHCTPLRiq ULdHR5j<P FNUL] eLWOR<MORbaER<dHD	�

� J C7DGJLeLe R>DOC@MGBkj1MpMGB�C D K j1WGM-aij1WOP^FHD-j?eLB ' DGFHaij1dNd ' DOCEaXJLWOC7PLCXVbFHaEC@q FNMGB	j<PLC � Jkj1MOC Mvj K e CXW
WOCEDGFHDGMvj1U�aEC K CEaOBkj1ULFHD K D	� A?B�CXWOC Y[R<WOC r q/C j<DODGJ K CQMGBkj1M aECXWGMvj1FNU FNU Y[R<W K j1MGFHR<U aij1U & C
DOCEaXJLWOCXd ' DGMOR<WOCEP�FNU(MOCXWGUkj1dNd ' MORTMGB�CIaij1WOP � o`jEVbFNUL]gDvj1FHP%MGBLFHD r q/Clj1dHDOR�j<DODGJ K C MGBkj1M MGB�CXWOC
j1WOC e R<MOCXU(MGF j1d�MGBLWOCij1MOD MOR`MGB�C FNU(MOCX]>WGFNM ' j1U�P%aER<U:�kPLCXU(MGF j1dNFNM ' R1Y MGB�C?dHR<] ��dHC\j1WGFHDGFNUL]TY WOR K
MGB�CTU�CECEPQMOR%PLRiq ULdHR5j<P e R<WGMGFHR<U�D\R1Y FNM	�

� J CIDGJLeLe R>DOC\MGBkj1M/D K j1WGM/aij1WOP j1eLeLdNFHaij1MGFHR<U�D K j '%& CIjTMGBLWOCij1M/MORTMGB�C\dHR<]*��dHCED	� t CXWGMvj1FNU
WOR<]>J�C?j1eLeLdNFHaij1MGFHR<U�D@aER<JLdHP�e R<MOCXU(MGF j1dNd ' j1MGMvj<aOw & R<MGBgMGB�C7D K j1WGM aij1WOP�dHR<]8��dHCEDpFNU	R<WOPLCXW-MOR
K RbP F Y ' aECXWGMvj1FNU V>j1dNJkj & dHC\FNU Y[R<W K j1MGFHR<U & JLM?j1dHDOR^P�j1Mvj�j1U�P j1eLeLdNFHaij1MGFHR<U+aERbPLC & CXdHR<UL]>FNUL]
MOR�R<MGB�CXWID K j1WGM\aij1WOP j1eLeLdNFHaij1MGFHR<U�D	�

� J CgMGWOCij1MTMGB�C � Z[�O� j<DTj MGWGJ�DGMOCEP�CXU(MGFNM ' ��A?B(J�D`q/C�j<DODGJ K C�MGBkj1MTMGB�C � Z[�O� CXU�DGJLWOCED
MGBkj1MTMGB�CgdHR<](��dHCED^j1WOCgeLWOR<e CXWGd ' WOCEaECXFNV5CEP r F � C � &(' Y[R<dNdHRiq FNUL]�MGB�C	DGMOCXe�DTR1Y/MGB�CgdHR<]=��dHC
PLRiq ULdHR5j<P eLWOR<MORbaER<d �QA?B�C � Z[�O��q FNdNd?j1dHDORQBkjEV5C MORQeLWOR<MOCEaXMgMGB�C�FNU(MOCX]>WGFNM '5r aER<U:�kPLCXU �
MGF j1dNFNM ' j1U�P jEV>j1FNd j & FNdNFNM ' R1Y DGMOR<WOCEPQdHR<] ��dHCED	� � U�DGJ K%K j1W '5r q/C�j<DODGJ K CTMGBkj1M\MGB�C � Z[�O�
FHD^MGWGJ�DGMOCEP &(' MGB�C aij1WOP B�R<dHPLCXWgMORQeLWOR<e CXWGd ' WOCEaECXFNV5C+j1U�P DGMOR<WOC%MGB�CXFNW�dHR<]m��dHCEDgj1U�P &('
j1W & FNMGWvj1MOR<WODIq B�CXU�MGB�C ' WOC � J�CEDGM\MGB�C`dHR<] ��dHC^R1Y j	aij1WOP B�R<dHPLCXW	�

� J ClDGJLeLe R>DOC MGBkj1M/MGB�Clj1W & FNMGWvj1MOR<WOD\j1WOC\MGWGJ�DGMOCEP CXU(MGFNMGFHCED/FNU MGB�CIDOCXU�DOC\MGBkj1M/MGB�C ' WOCEaECXFNV5C
MGB�CgdHR<]���dHCgFNU Y[R<W K j1MGFHR<U j1U�P MGBkj1MlMGB�C ' B�R<U�CEDGMGd ' MGW ' MOR WOCEDOR<dNV5C%j1U ' P FHDGeLJLMOCED`J�DGFNUL]
MGBLFHDICXVbFHPLCXU�aEC �

� A?B�C/PLCXe CXU�PLCXU�aEC/R1Y�MGB�C7aER K e R<U�CXU(MOD@R1Y�R<JLW K RbPLCXdbR<U�MGB�C/D K j1WGM-aij1WOP�WOCij<PLCXW PLCXVbFHaEC FHD
K FNULF K j1d r j1U�P�MGB�CXWOC Y[R<WOCIq/C`j<DODGJ K C MGBkj1M j1U ' DGMvj1U�P�j1WOP FHDOCEPIK C � ] �@c t�� � t aER K eLdNF j1U(M M
D K j1WGMIaij1WOPQWOCij<PLCXWIPLCXVbFHaEC^aER<JLdHP & C`J�DOCEP �

E U
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� WGFHDGFNUL] Y WOR K R<JLW3MGBLWOCij1M K RbPLCXd5q/C7aij1U^FHPLCXU(MGF Y ' j/Y JLU�P�j K CXU(Mvj1dbDOCXMpR1Y�DOCEaXJLWGFNM ' WOC � JLFNWOC K CXU(MOD
q BLFHaOB U�CECEPQMOR & C K CXM &(' MGB�CTdHR<] ��dHC`Bkj1U�P dNFNUL] D ' DGMOC K �

� � U+R<WOPLCXW?MOR K FNULF K FHDOClMGB�ClaOBkj1U�aECTR1YpMGB�CldHR<]_��dHCED & CXFNUL]%j1MGMvj<aOw5CEP+q BLFNdHC`DGMOR<WOCEP FNU MGB�C
aij1WOP r q/C DGJL]>]5CEDGM@MGBkj1M MGB�C?dHR<]u��dHCED DGB�R<JLdHP%R<ULd 'g& C\j<aEaECEDODGF & dHC?MGBLWOR<JL]>B�MGB�C Z GRX m � � U
R<WOPLCXW MORgFNU�aXWOCij<DOClMGB�C`eLWOR<MOCEaXMGFHR<U�R1Y-MGB�CldHR<]z��dHCED?FNU+MGWvj1U�DGFNM r aij1WOC Y JLd=Z G _`m PLCEDGFN]>U+FHD
aER<U�DGFHPLCXWOCEPQCEDODOCXU(MGF j1d � � YpMGB�C`dHR<]z��dHClMGWvj1U�D K FHDODGFHR<UQJ�DOCED j�WOCXd j1MGFNV5CXd ' FNU�DOCEaXJLWOCTaOBkj1ULU�CXd
K C � ] �^MGB�C � U(MOCXWGU�CXM M r MGB�C%j<DODGJ K eLMGFHR<U JLU�PLCXWGd ' FNUL]QMGB�C	PLCEDGFN]>U R1Y7MGB�C%DOCEaER<U�P j1U�P MGB�C
MGBLFNWOP dHR<]���dHC�PLRiq ULdHR5j<P eLWOR<MORbaER<dHDlFNU
�bCEaXMGFHR<U�D A � 
 � 
 j1U�P�A � 
 � ��r q/C	j<DODGJ K C^MGBkj1MIMGB�C
MGWvj1U�D K FNMGMOCEP%P�j1Mvj K j '�& C/DGJ & GCEaXM MORlekj<DODGFNV5C?j1U�P%j<aXMGFNV5C\j1MGMvj<aOw D	� J B�CXWOC/MGB�C/dHR<]n��dHCED
j1WOC	MGWvj1U�D K FNMGMOCEP�FNU�MGB�C	aij1WOP B�R<dHPLCXWCV D�c tlr F � C �TMGB�C�j<DODGJ K eLMGFHR<U�JLU�PLCXWGd ' FNUL]QMGB�Cz��WODGM
dHR<]8��dHC/PLRiq ULdHR5j<P	eLWOR<MORbaER<dbFNUS�bCEaXMGFHR<USA � 
 � $ r q/C?j<DODGJ K C7MGBkj1M R<ULd ' MGB�C/aij1WOP B�R<dHPLCXW@aij1U
j1MGMvj<aOw MGB�CgaER K%K JLULFHaij1MGFHR<U�D^aOBkj1ULU�CXd � � U�DGJ�aOB j aij<DOC�DOCEaXJLWGFNM ' K Cij<DGJLWOCEDlMOR eLWOR<MOCEaXM
MGB�C%MGWvj1U�D K FNMGMOCEP9P�j1MvjQj1WOC%JLULU�CEaECEDODvj1W '5r DGFNU�aEC	MGB�C�aij1WOP B�R<dHPLCXW�q FNdNd@BkjEV5C%Y WOCEC�j<aEaECEDOD
MOR%MGB�C`dHR<] ��dHCED\R<U�aECTMGB�C ' j1WOCTDGMOR<WOCEP�R<U�MGB�CTaij1WOP B�R<dHPLCXWlc t �

�(� K j1WGM@aij1WOP	j1eLeLdNFHaij1MGFHR<U�D@DGB�R<JLdHP & C7DGJ & GCEaXM-MORIMGB�C7]5CXU�CXWvj1d:P(jEV>j t j1WOPgDOCEaXJLWGFNM '^K RbPLCXd
j1U�PQMGB�C ' DGB�R<JLdHP j1dHDOR j<P B�CXWOCTMOR	MGB�C^DOCEaXJLWGFNM ' R1Y MGB�CTJLU�PLCXWGd ' FNUL](� t � � �

� A?B�C`dHR<]z��dHC`PLRiq ULdHR5j<PQeLWOR<MORbaER<d K J�DGM Mvj1w5C K Cij<DGJLWOCED?MOR	CXU�DGJLWOC`MGBkj1M?FNM\j1dNq?j ' D Mvj1w5CED
eLd j<aEC & CXM6q/CECXU j^]5CXU(JLFNU�CTaij1WOP+j1U�PQj^]5CXU(JLFNU�C � Z[�O� �bA?B�C K Cij<DGJLWOCED K J�DGM & C`j1eLeLWOR �
eLWGF j1MOC	MOR MGB�C	CXU(VbFNWOR<U K CXU(M^q FNMGBLFNU q BLFHaOB MGB�C	eLWOR<MORbaER<d FHD`J�DOCEP �^A?B�C K Cij<DGJLWOCED`q FNdNd
M ' eLFHaij1dNd ' WOCXd ' R<U�aECXWGMvj1FNU�FNU Y[R<W K j1MGFHR<U�K C � ] �laXW ' eLMOR<]>Wvj1eLBLFHagw5C ' D M & CXFNUL] K j1FNU(Mvj1FNU�CEP
j<D\DOCEaXWOCXMOD\FNU(MOCXWGUkj1dNd ' MOR%MGB�C^aij1WOP �

� � dNd-MGB�C	aER K e R<U�CXU(MODTR1Y7MGB�C K RbPLCXd-FNU(MOCXWGUkj1d@MOR MGB�C	aij1WOP DGB�R<JLdHP & C	j<PLC � Jkj1MOCXd ' eLWOR �
MOCEaXMOCEP�Y WOR K�K RbP F��kaij1MGFHR<U�D/q B�CXU eLd j<aECEP q FNMGBLFNU MGB�Cu� t � � � G R<W/C���j K eLdHC r(&(' eLd j<aXFNUL]
aECXWGMvj1FNU Y JLU�aXMGFHR<Ukj1dNFNM ' j1MlMGB�C � t � � j1U ' o�o c ny�lm K RbP F��kaij1MGFHR<U j1MGMvj<aOw DTj1WOCgCXdNF K F��
Ukj1MOCEP � B�Riq/CXV5CXWlDGJ�aOB j1U j1eLeLWOR5j<aOB K j1w5CED\aER K e R<U�CXU(MOD K R<WOC^P F
	 aXJLdNMIMOR	JLeL]>Wvj<PLC �

Ebf
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A?B�C � J�CEDGMGFHR<U�j<D^MOR�q BLFHaOB FNU Y[R<W K j1MGFHR<U DGB�R<JLdHP & C�dHR<]>]5CEP9FNU j�D K j1WGMgaij1WOP9CXU(VbFNWOR<U K CXU(M
FHD^DGFN]>ULF��kaij1U(MGd '�K R<WOC�P F
	 aXJLdNM�MOR�j1U�DGq/CXW^MGBkj1U FNMTq/R<JLdHP & CgY[R<W�j+aER<U(V5CXU(MGFHR<Ukj1d?aER K eLJLMOCXW
D ' DGMOC K �TA?B�C K j1FNU�WOCij<DOR<U�D^j1WOCgMGB�CgBkj1WOP q?j1WOC j1U�P�DOR1Y M6q?j1WOC%aOBkj1Wvj<aXMOCXWGFHDGMGFHaED�R1Y7MGB�C%D K j1WGM
aij1WOP+eLWORbaECEDODOR<WOD/MGBkj1M\DOCXWGFHR<J�DGd ' WOCEDGMGWGFHaXM & R<MGB+MGB�C^j K R<JLU(MIj1U�P+MGB�ClUkj1MGJLWOCTR1YpMGB�CTCXV5CXU(MOD MOR
& C�dHR<]>]5CEP � � U MGBLFHD`DOCEaXMGFHR<U�q/CgBLFN]>BLdNFN]>B(MTMGB�C�FHDODGJ�CEDlMGBkj1MlFNU:��J�CXU�aEC	MGB�CgPLCEaXFHDGFHR<U R<U�q BLFHaOB
CXV5CXU(MODIDGB�R<JLdHP & C`dHR<]>]5CEP �

A?B�C^PLCEaXFHDGFHR<U�FHD BLFN]>BLd ' PLCXe CXU�PLCXU(MlR<U�MGB�C`Y[R<dNdHRiq FNUL]%Y j<aXMOR<WODC{

��MGB�C^D ' DGMOC K V D\DOCEaXJLWGFNM ' e R<dNFHa '5r

��MGB�C^DGekj<aEC�j1dNdHRbaij1MOCEP+Y[R<W MGB�CTdHR<]���dHC r

��B�Riq�R1Y MOCXUQMGB�CTdHR<]���dHCTFHD\PLRiq ULdHR5j<PLCEP r j1U�P

��q B�R�PLCEaXFHPLCED\q BLFHaOB CXV5CXU(MODIDGB�R<JLdHP & C`dHR<]>]5CEP �

� Y r Y[R<WgC���j K eLdHC r j�d j1WG]5C U(J K�& CXW%R1YICXV5CXU(MOD%j1WOC aOBkj1Wvj<aXMOCXWGFHDOCEP�j<DgaXWGFNMGFHaij1d r j1U�P9MGB(J�DgMGB�C '
DGB�R<JLdHP & C K R<ULFNMOR<WOCEP r MGB�CXU MGB�C WGFHDGw9R1YIWGJLULULFNUL] R<JLM%R1YIdHR<]���dHC+DGekj<aEC FHDgFNU�aXWOCij<DOCEP ���IU
MGB�C�R<MGB�CXW\Bkj1U�P r F Y9 J�DGMljgY[CXq�CXV5CXU(MODTj1WOCTMOR & C K R<ULFNMOR<WOCEP r MGB�CXWOCTFHDlj1dNq?j ' D`j�aOBkj1U�aEC^MGBkj1M
DOR K C^F K e R<WGMvj1U(MTCXV5CXU(MOD K FN]>B(M & C K FHDODOCEP � � DGJ K%K j1W ' R1Y MGB�C^M ' e C�R1Y7CXV5CXU(MODlMGBkj1M K FN]>B(M
& C`dHR<]>]5CEPQFNU j	D K j1WGMIaij1WOP�CXU(VbFNWOR<U K CXU(MIFHD ]>FNV5CXU�FNU A-j & dHC � �Nf �

c@WOCEaXFHDOCXd ' q BLFHaOB�CXV5CXU(MOD�j1U�P j<aXMGFHR<U�D%j1WOC MOR & C�dHR<]>]5CEP PLCXe CXU�P R<U MGB�C D ' DGMOC K V DgDOCEaXJLWGFNM '
e R<dNFHa ' �@A?B�CIe R<dNFHa ' DGB�R<JLdHP & CIDGJ 	 aXFHCXU(MGd ' PLCXMvj1FNdHCEP MOR�CXUkj & dHCIFHPLCXU(MGF��kaij1MGFHR<U�R1Y3MGB�CIM ' e CED/R1Y
CXV5CXU(MIq BLFHaOB�WOC � JLFNWOCTdHR<]>]>FNUL] �

� U�R<MGB�CXWlF K e R<WGMvj1U(MlY j<aXMOR<WlFNU:��J�CXU�aXFNUL]+MGB�C�Ukj1MGJLWOC	j1U�P MGB�C	j K R<JLU(MTR1Y FNU Y[R<W K j1MGFHR<U�MOR & C
dHR<]>]5CEP FHDTMGB�C�DGekj<aEC j1dNdHRbaij1MOCEP Y[R<WTMGB�C�D K j1WGM�aij1WOP dHR<]~��dHCED	� � PLCij1dNd '5r MGB�C j1dNdHRbaij1MOCEP9DGekj<aEC
DGB�R<JLdHP e CXW K FNMQdHR<]>]>FNUL]�R1Y%j1dNdTDGFN]>ULF��kaij1U(M�CXV5CXU(MODQq FNMGB�R<JLMQMGB�C�U�CECEP Y[R<WQRiV5CXWGd ' Y WOC � J�CXU(M

E $
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PLRiq ULdHR5j<P	R<e CXWvj1MGFHR<U�D r q BLFHaOBgeLWOR & j & d 'TK Cij1U�D j1MpdHCij<DGM � D:�y} &(' MOCED	� � dNMGB�R<JL]>BgMGBLFHD K C K R<W '
DGekj<aEC^q/R<JLdHP j1dNdHRiq�MGB�C^dHR<]>]>FNUL]+R1Y DGJ 	 aXFHCXU(MlFNU Y[R<W K j1MGFHR<U rkK R<WOC^WOCij1dNFHDGMGFHaij1dNd ' DGe Cij1wbFNUL]�MGB�C
DGekj<aEC/R�|=CXWOCEP &(' MGB�C/D K j1WGM aij1WOP K j1U(J Y j<aXMGJLWOCXWOD j1U�P�MGB�C7DOCXWGVbFHaEC7eLWORiVbFHPLCXWOD-q/R<JLdHP & C q FNMGBLFNU
MGB�ClWvj1UL]5C`R1Y/f � U Duf � ��w &(' MOCED	� � U�R<MGB�CXW P F�|=CXWOCXU�aEC`aER K ekj1WOCEP+q FNMGB+aER K eLJLMOCXW & j<DOCEP dHR<]>]>FNUL]
FHD MGBkj1M\FNM\FHD U�R<MIe R>DODGF & dHC`MOR%BkjEV5C�j%P�j1Mvj	WOCEP J�aXMGFHR<U MORbR<d=FNU j%D K j1WGMIaij1WOP �7A?B(J�D r MGB�C^P�j1Mvj
MOR & CgDGMOR<WOCEP DGB�R<JLdHP & C�WOCEP J�aECEP MOR MGB�C K FNULF K J K eLWGFHR<W`MOR FNMOD`DGMOR<Wvj1]5C�FNU MGB�CgD K j1WGM`aij1WOP
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� U j	D K j1WGMIaij1WOP�CXU(VbFNWOR<U K CXU(MIFNM\FHD\aXJLWGWOCXU(MGd ' F K e R>DODGF & dHCTMOR	F K eLdHC K CXU(MIMGB�CTe R>DGM �6DOCXdHCEaXMGFHR<U
K CXMGB�RbP�PLCEDOaXWGF & CEP	FNU � 
 A � r F � C �>dHR<]�j<D K j1U ' CXV5CXU(MOD/j<D@e R>DODGF & dHC\j1U�P%PLCEaXFHPLC\d j1MOCXW@q BLFHaOB R<U�CED
DGB�R<JLdHP & C`j1J�P FNMOCEP ��� & VbFHR<J�DGd '5r MGB�C K j1FNU+WOCEDGMGWGFHaXMGFHR<UQFHD/MGB�CldNF K FNMOCEP+DGekj<aECTj<DODGFN]>U�CEP�Y[R<W/MGB�C
dHR<] ��dHCED	�7A?B(J�D r MGB�C^CXV5CXU(MODIMOR & CTdHR<]>]5CEP DGB�R<JLdHP & C`eLWOC �6DOCXdHCEaXMOCEP �?A?B�C K j1FNU�j<P V>j1U(Mvj1]5C�R1Y
MGB�CTeLWOC �6DOCXdHCEaXMGFHR<U K CXMGB�RbP�FHD MGBkj1MlR<ULd ' j	U(J K�& CXW`R1Y eLWOC �6DOCXdHCEaXMOCEP CXV5CXU(MOD`j1WOCTdHR<]>]5CEP � � DIj
WOCEDGJLdNM r MGB�CXWOC	FHD K R<WOC	C�	 aXFHCXU(M^dHR<]=��dHC%DGekj<aEC K j1Ukj1]5C K CXU(M	�	A?B�C	R & VbFHR<J�D^P FHDvj<P V>j1U(Mvj1]5C	FHD
MGBkj1M FNM?FHD?WOCXd j1MGFNV5CXd ' P F
	 aXJLdNM MOR	eLWOCEP FHaXM MGB�CTCXV5CXU(MOD q BLFHaOB K FN]>B(M & C`R1Y DOCEaXJLWGFNM ' FNU(MOCXWOCEDGMlj1M
jgY JLMGJLWOC^P�j1MOC �/olCXU�aEC r F Y@MGB�CTMvj & dHC�aER<U(Mvj1FNULFNUL] MGB�C^CXV5CXU(MODIMOR & CTdHR<]>]5CEP�FHD\DGMOR<WOCEP�FNU ny�lm
R1Y/MGB�C	aij1WOP�K FNU R<WOPLCXWTMOR & C K R<WOC�j<PLC � Jkj1MOCXd ' eLWOR<MOCEaXMOCEP M FNMTq/R<JLdHP & CgF K e R>DODGF & dHCgMORQj<PLP
U�CXq�CXV5CXU(MOD	� � Y MGB�CgMvj & dHC	FHD`DGMOR<WOCEP FNU�MGB�C�o�o c ny�lm R1Y7MGB�C	aij1WOP�MGB�CXU�FNM & CEaER K CEDTCij<DGFHCXW
MOR	JLe P�j1MOCTMGB�C`dNFHDGM\R1Y dHR<]>]5CEP�CXV5CXU(MOD rL& JLM\R<U�MGB�CTR<MGB�CXW\Bkj1U�P+FNM & CEaER K CED K R<WOCTVbJLdNU�CXWvj & dHC �
c@WOR & j & d '5r MGB�C K R>DGM C�	 aXFHCXU(M\DOR<dNJLMGFHR<U+q/R<JLdHP+WOC � JLFNWOClMGBkj1M\aECXWGMvj1FNUQCXV5CXU(MODIj1WOC`DGMOR<WOCEP+ny�lm
j1U�P�DOR K CTR<MGB�CXW\FNUeo�o c ny�lm �
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A?B�C�DGJLeLe R<WGMGFNUL]�FNU Y Wvj<DGMGWGJ�aXMGJLWOC%Y[R<W�PLRiq ULdHR5j<P FNUL] dHR<]~��dHCED^FHD�j1U�R<MGB�CXWgaXWGFNMGFHaij1d@Y j<aXMOR<W	� G R<W
C���j K eLdHC r F Y MGB�C dHR<]m��dHCEDgaij1U & C PLRiq ULdHR5j<PLCEP9Y WOR K MGB�C aij1WOP9R1Y MOCXU r MGB�CXU MGB�C j K R<JLU(M%R1Y
P�j1Mvj�MOR & CIdHR<]>]5CEP K j ' FNU�aXWOCij<DOC � A?B�CIdHR<]z��dHClPLRiq ULdHR5j<P FNUL]�eLWORbaECEP JLWOC`aER<JLdHP & ClCXULBkj1U�aECEP
&(' R�|=CXWGFNUL] MGB�CTY j<aXFNdNFNM ' FNU DOCEaXJLWOC^eLJ & dNFHa^MOCXW K FNUkj1dHD`R<WICXV5CXU RiV5CXW � MGB�C � j1FNW`MGWvj1U�D K FHDODGFHR<U�K &('
J�DGFNUL] K R & FNdHCTeLB�R<U�CED M �

G FNUkj1dNd '5r j1U�R<MGB�CXW�FNU:��J�CXU�aXFNUL] Y j<aXMOR<W�FHD%q BLFHaOB CXU(MGFNM ' PLCEaXFHPLCED�MGB�CQCXV5CXU(MOD MGBkj1M�DGB�R<JLdHP & C
dHR<]>]5CEP � � DlFNM`MGB�C%aij1WOP�B�R<dHPLCXW r MGB�C%aij1WOP�FHDODGJ�CXWTR<WTMGB�C%DOCXWGVbFHaECgeLWORiVbFHPLCXWOD ! � aXMGJkj1dNd ' FNU9j1U
CXU(VbFNWOR<U K CXU(MIR1Y DOR K j1U ' aER<U:��FHaXMGFNUL]%FNU(MOCXWOCEDGMOD FNM?FHD?U�R<M Cij<D ' MOR_��U�PQjgDOR<dNJLMGFHR<U j<aEaECXeLMvj & dHC
MOR j1dNd?FNU(MOCXWOCEDGMOCEP ekj1WGMGFHCED r j1U�P MGB�CQj1U�DGq/CXW%MOR MGB�CQj & RiV5C � J�CEDGMGFHR<U�DGB�R<JLdHP�j1eLe Cij1W	FNU MGB�C
D ' DGMOC K V DTDOCEaXJLWGFNM ' e R<dNFHa ' PLRbaXJ K CXU(M	� G R<W^MGBkj1MTWOCij<DOR<U q/C%PLR+U�R<MTMGW ' MORQC�� eLdNFHaXFNMGd ' PLC;��U�C
q BLFHaOB�CXV5CXU(MOD�DGB�R<JLdHP & C dHR<]>]5CEP � � U�DGMOCij<P r q/Cz J�DGM	eLWORiVbFHPLC�j1U FNU�P FHaij1MGFHR<U R1YlMGB�C+CXV5CXU(MOD
q BLFHaOB�j1WOCTR1Y@DGFN]>ULF��kaij1U�aECTY[R<W MGB�C�j & RiV5C^CXU(MGFNMGFHCED	�

� ��� � ��� ��� � � � � � � � � ��� � 
���� ����������� �

� U MGBLFHD?DOCEaXMGFHR<U+q/ClPLCEDOaXWGF & CTj1U+CXV5CXU(M?dHR<]>]>FNUL] K RbPLCXdkY[R<W/MGB�CIJ�DOC`j1U�P+R<e CXWvj1MGFHR<U+FNUQjgD K j1WGM
aij1WOP �?A?B�C K j1FNU CXU(MGFNM ' R1Y@MGB�C K RbPLCXd3FHD\MGB�C�Z3R<] G FNdHC^m�j1Ukj1]5CXW�K Z G m M j<D\MGB�C^R<ULd ' CXU(MGFNM '
j1JLMGB�R<WGFHDOCEP MOR j<aEaECEDOD^MGB�C�D K j1WGMgaij1WOP dHR<]~��dHCED	� A?B�C�Z G m Bkj<D^MORQe CXW Y[R<W K MGB�C	Y[R<dNdHRiq FNUL]
MGBLWOCECTMvj<DGw DC{

� aXWOCij1MOC�j1U�PQJLe P�j1MOCTMGB�CTdHR<]���dHCED r

��Mvj1w5C^aER<U(MGWOR<d-R1Y MGB�CTdHR<]���dHC^PLRiq ULdHR5j<P�eLWORbaECEP JLWOC r j1U�P

� & WORiq\DOC^MGB�C`dHR<] ��dHCED q BLFNdHC^DGMOR<WOCEPQFNU�MGB�CTaij1WOP �

A?B�C`Y JLU�aXMGFHR<Ukj1dNFNM ' R1Y MGB�CTZ G m FHD\P FNVbFHPLCEPQFNU(MOR%MGB�C^CXU(MGFNMGFHCED\eLWOCEDOCXU(MOCEP�FNU(��]>JLWOC � � � �

A?B�C�j & RiV5C^CXU(MGFNMGFHCEDlj1WOC & WGFHC;� ' j1Ukj1d ' DOCEP+FNU�MGB�C`Y[R<dNdHRiq FNUL]�ekj1Wvj1]>Wvj1eLB�D	�

E �
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��MGB�C^Z3R<] G FNdHCTSIe P�j1MOCTm�j1Ukj1]5CXWzK Z G Slm M �LA?B�C^Z G Slm FHD?WOCEDGe R<U�DGF & dHC`Y[R<W FHPLCXU(MGF Y ' FNUL]
MGB�C�CXV5CXU(MOD^MOR & C	dHR<]>]5CEP & R<MGB9j1M^MGB�C�j1eLeLdNFHaij1MGFHR<U�j1U�P�MGB�C�R<e CXWvj1MGFNUL] D ' DGMOC K dHCXV5CXd �
A?B�CXWOC Y[R<WOC r MGB�C�Z G Slm q FNdNd\FHPLCXU(MGF Y ' DOCEaXJLWGFNM ' aXWGFNMGFHaij1dlCXV5CXU(MOD+j1U�P�q FNdNd\JLe P�j1MOCQMGB�C
j1J�P FNM\dHR<] ��dHCED	�@A?B�C^PLCXMvj1FNdHDIR1Y MGB�C^Z G Slm j1WOCTeLWOCEDOCXU(MOCEPQFNU aOBkj1eLMOCXWu� �

Operation B1
Operation B2
……………

Intrusion
Detection

Operating System
Events

Transaction Log File Action Log File

Application
Events

LFDMLFBMPayment
Download
Payment

 ALSS

LFUM

User Screen

G FN]>JLWOC � � �:{@nICXd j1MGFHR<U�DGBLFNe�Dlj K R<UL]�MGB�C^CXU(MGFNMGFHCED`j1JLMGB�R<WGFHDOCEPQMOR�j<aEaECEDOD\MGB�C`dHR<] ��dHCED	�

��MGB�C�Z3R<] G FNdHC�_`Riq ULdHR5j<P m�j1Ukj1]5CXW�K Z G _`m M � A?B�C K j1FNU WOR<dHC R1Y�MGB�C�Z G _`m FHD+MOR
DOCEaXJLWOCXd ' PLRiq ULdHR5j<P MGB�C�dHR<]���dHCED%Y WOR K MGB�C aij1WOP�MOR j1U � J�P FNM Z3R<] �(MOR<Wvj1]5C
�bCXWGV5CXW
K � Z[�O� M �-SIe R<U MGB�C DGJ�aEaECEDOD Y JLd7aER K eLdHCXMGFHR<U R1Y\MGB�C�dHR<]~��dHC PLRiq ULdHR5j<P eLWORbaECEP JLWOC�MGB�C
Z G _`m q FNdNd=aER K%K JLULFHaij1MOC^q FNMGB+MGB�C`Z G Slm FNUQR<WOPLCXW?MORgFNU Y[R<W K j & R<JLM?MGB�C`DGJ�aEaECEDOD Y JLd
R<WIR<MGB�CXWGq FHDOCTWOCEDGJLdNM	� A?B�C^C���j<aXM & CXBkjEVbFHR<JLWlR1Y MGB�CTZ G _`m FHD\PLC;��U�CEPQFNU�aOBkj1eLMOCXWuA �

��MGB�C Z3R<] G FNdHC X WORiq\DOC m�j1Ukj1]5CXW=K Z GRX m M �pA?B�C�Z GRX m FHD^WOCEDGe R<U�DGF & dHC	Y[R<WTeLWORiVbFHP FNUL]
MGB�C%aij1WOP B�R<dHPLCXWTq FNMGB & WORiq\DOCgY JLU�aXMGFHR<Ukj1dNFNM ' MOR MGB�C	MGWvj1U�Dvj<aXMGFHR<U dHR<]=��dHC ��A?B�C	PLCXMvj1FNdHD
R1Y MGB�C^Z GRX m j1WOCTeLWOCEDOCXU(MOCEP�FNU�aOBkj1eLMOCXWu� �

� ��� � � � � � � �

A?BLFHD/aOBkj1eLMOCXW DOCXWGV5CED/M6q/RgR & GCEaXMGFNV5CEDC{ G FNWODGMGd '5r FNM/eLWORiVbFHPLCED j^aXd j<DODGF��kaij1MGFHR<UQR1YpD K j1WGM?aij1WOP�dHR<]
��dHCED	� A?BLFHD aXd j<DODGF��kaij1MGFHR<U FHD CEDODOCXU(MGF j1d�FNU�MGB�C?dNFN]>B(M/R1Y MGB�C WOCEaECXU(M7MOCEaOBLU�R<dHR<]>FHaij1d=j<P V>j1U�aECED r C � ] �
WOCij1d K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U�D K j1WGMIaij1WOPLD	�

E6�
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�`CXU�CXWvj1dNd ' DGe Cij1wbFNUL]`MGB�C D K j1WGM aij1WOP	dHR<]u��dHCED7j1WOC P FNVbFHPLCEP	FNU(MOR`WOCEaERiV5CXW ' dHR<]5D j1U�P�j1J�P FNM dHR<]5D	�
nICEaERiV5CXW ' dHR<]5D/j1WOC K j1FNU(Mvj1FNU�CEP &(' MGB�CID K j1WGM/aij1WOP+j1eLeLdNFHaij1MGFHR<U�D?R<W &(' MGB�C � t � � �(A?B�C ' j1WOC
K j1FNULd ' J�DOCEP MOR+WOCEaERiV5CXWgj1eLeLdNFHaij1MGFHR<U�D�R<W`MGB�C�� t � � FNU9j aER<U�DGFHDGMOCXU(M�DGMvj1MOC%j Y MOCXW�j � aXWvj<DGB � �
� D FNM & CEaER K CEDICXVbFHPLCXU(MlR<JLW q/R<WGw+Y[RbaXJ�D?FNU�MGB�C�j1J�P FNM\dHR<] aij1MOCX]5R<W ' �7A?B�C�j1J�P FNM\dHR<] ��dHCEDIj1WOC
C���j K FNU�CEP &(' C�� MOCXWGUkj1dpCXU(MGFNMGFHCED r j1W & FNMGWvj1MOR<WOD r FNU R<WOPLCXW\MOR	WOCEaER<U�aXFNdHCgj1U ' P FHDGeLJLMOCED	�

�bCEaER<U�P d '5r FNMpFNU(MGWORbP J�aECED@R<JLW K RbPLCXd(Y[R<W D K j1WGM aij1WOP & j<DOCEP�dHR<]>]>FNUL] � A?B�C K j�GR<W-MGBLWOCEC?CXU(MGFNMGFHCED
R1Y@MGB�C K RbPLCXd j1WOC+{7MGB�C�Z3R<] G FNdHC^SIe P�j1MOC�m�j1Ukj1]5CXW r MGB�C�Z3R<] G FNdHC�_`Riq ULdHR5j<P m�j1Ukj1]5CXW`j1U�P
MGB�C Z3R<] G FNdHC X WORiq\DOC�m�j1Ukj1]5CXW	��A?B�C�C���j<aXM & CXBkjEVbFHR<JLW+R1YgCij<aOB R1Y^MGB�C CXU(MGFNMGFHCED+q FNdNd & C
PLCEDOaXWGF & CEPQFNUQMGB�C^DGJ & DOC � J�CXU(MIaOBkj1eLMOCXWOD	�

E6A
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� U9MGBLFHD�aOBkj1eLMOCXW	q/C PLCEDOaXWGF & C�MGB�C & CXBkjEVbFHR<JLW	R1Y\MGB�C Z3R<] G FNdHC SIe P�j1MOC m�j1Ukj1]5CXW	j<D	jQMORbR<d
Y[R<W F K eLdHC K CXU(MGFNUL] P ' Ukj K FHa dHR<]>]>FNUL] � � PLP FNMGFHR<Ukj1dNd '5r q/C V5CXW ' & WGFHC;� ' PLCEDOaXWGF & C MGB�C K j1FNU
aOBkj1Wvj<aXMOCXWGFHDGMGFHaEDIR1YpMGB�C`Z3R<] G FNdHC X WORiq\DOCTm�j1Ukj1]5CXW	� G FNUkj1dNd '5r q/CleLWOR<e R>DOCTjgDGMvj1U�P�j1WOP Y[R<W K j1M
Y[R<W/D K j1WGM?aij1WOP dHR<]_��dHCED7FNU+R<WOPLCXW/MOR K j1w5ClMGB�ClP FHDGeLJLMOCIWOCEaER<U�aXFNdNF j1MGFHR<UQeLWORbaECEP JLWOClCij<DGFHCXW j1U�P
Y j<DGMOCXWIj1U�PQMOR	B�CXdNe C�	 aXFHCXU(MGd 'QK j1Ukj1]5C^MGB�C`V>j1dNJkj & dHCTdHR<] ��dHC^DGekj<aEC �
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A?B�C/FNU Y[R<W K j1MGFHR<U	MOR & C WOCEaER<WOPLCEP &(' MGB�C?Z G Slm FNUgMGB�C/dHR<]8��dHCED@aij1U & C/P FNVbFHPLCEPgFNU(MORlWOCEaECXFNeLMOD
j1U�P%P ' Ukj K FHa dHR<]>]>FNUL] � � U%MGB�C/Y[R<dNdHRiq FNUL]�ekj1Wvj1]>Wvj1eLB�D q/CIj1Ukj1d ' DOC?MGB�C aOBkj1Wvj<aXMOCXWGFHDGMGFHaED/R1Y=Cij<aOB
aij1MOCX]5R<W ' �

nICEaECXFNeLMOD\j1WOCldHR<]z��dHC`WOCEaER<WOPLD?]5CXU�CXWvj1MOCEP &(' MGB�CTD K j1WGM aij1WOPQj1eLeLdNFHaij1MGFHR<U�D r j1U�P FNU�P FHaij1MOC`MGB�C
DGJ�aEaECEDOD Y JLd?R<W%R<MGB�CXWGq FHDOC+aER K eLdHCXMGFHR<U�R1Y`aECXWGMvj1FNU�CXV5CXU(MOD	� � U MGBLFHD%aij1MOCX]5R<W ' q/C K j1FNULd ' CXU �
aER<JLU(MOCXW?WOCEaECXFNeLMOD Y WOR K ��Ukj1U�aXF j1d MGWvj1U�Dvj<aXMGFHR<U�D r C � ] �(MGB�C\FNU Y[R<W K j1MGFHR<U+DGMOR<WOCEP FNU MGB�CIc j 'bK CXU(M
dHR<]u��dHC R1YuMGB�C m R<U�PLC��	eLJLWODOC � J C\j<DODGJ K C/MGBkj1M7D K j1WGM aij1WOP�j1eLeLdNFHaij1MGFHR<U�D/j1JLMGB�R<WGFHDOCEP%MORTj<PLP
CXU(MGWGFHCEDSK WOCEaECXFNeLMOD M MOR MGB�CgdHR<]���dHC	DGB�R<JLdHP aij1WGW ' j�V>j1dNFHP j1eLeLdNFHaij1MGFHR<U aECXWGMGF��kaij1MOC � t JLWGWOCXU(MGd '5r
j1U j1eLeLdNFHaij1MGFHR<U aECXWGMGF��kaij1MOCQeLWORiVbFHPLCED j<DODGJLWvj1U�aECQR1YlMGB�C+R<WGFN]>FNU�R1YlMGB�C�j1eLeLdNFHaij1MGFHR<U�� � U�R<JLW
aij<DOC%MGB�C j1eLeLdNFHaij1MGFHR<U aECXWGMGF��kaij1MOCED�q FNdNd/j1dHDORQFNU�P FHaij1MOC�MGBkj1M^MGB�C�aER<WGWOCEDGe R<U�P FNUL]�j1eLeLdNFHaij1MGFHR<U�D
j1WOC � MGWGJ�DGMOCEP � MOR�j1eLe CXU�P�CXU(MGWGFHCED\FNU�MGB�C`dHR<] ��dHC � A?B�C^j1eLeLdNFHaij1MGFHR<U aECXWGMGF��kaij1MOCEDlaij1U & CTaER K �
ekj1MGF & dHCTq FNMGB�MGB�C�j1eLeLdNFHaij1MGFHR<U aECXWGMGF��kaij1MOCEDlj<D\PLC;��U�CEPQFNU m JLdNMOR>D � c � R<W MGB�C*P(jEV>j t j1WOP $ �Nf
� c � �

� U�R<WOPLCXW�MOR9j<aOBLFHCXV5C j<PLC � Jkj1MOC�D K j1WGM aij1WOP�dHR<]
��dHCQDGekj<aEC K j1Ukj1]5C K CXU(M r MGB�C�D K j1WGM�aij1WOP
PLCXV5CXdHR<e CXWOD DGB�R<JLdHP CXFNMGB�CXW BkjEV5C PLC;��U�CEP�MGB�CXFNW+Riq U��'�LCEP�WOCEaECXFNeLM�Y[R<W K j1M R<W MGB�C ' DGB�R<JLdHP
aER K eLd ' q FNMGBQMGB�C`eLWOR<e R>DOCEPQDGMvj1U�P�j1WOPQdHR<]���dHClY[R<W K j1MIj<D PLC;��U�CEPQFNU��;� � � �Q�(FNU�aECTMGB�C`WOCEaECXFNeLM
FNU Y[R<W K j1MGFHR<U9aij1U Cij<DGFNd ' & Cg]5CXU�CXWvj1MOCEP &(' MGB�C	D K j1WGM^aij1WOP j1eLeLdNFHaij1MGFHR<U�D r j1U�P j1eLe CXU�PLCEP MOR
MGB�CTdHR<]���dHCED r q/CTq FNdNd3U�R<M & CTC���j K FNULFNUL] MGB�CTFHDODGJ�C^j1U ' Y JLWGMGB�CXW	�

A?B�C K j1FNU Mvj<DGw%Y[R<W/MGB�ClZ G SlmFHD/MOR�e CXW Y[R<W K P ' Ukj K FHaldHR<]>]>FNUL]%R<W j1eLeLdNFHaij1MGFHR<U K R<ULFNMOR<WGFNUL] �
_ ' Ukj K FHa�dHR<]>]>FNUL]�FNU(V5R<dNV5CED�FHPLCXU(MGF Y ' FNUL]�MGB�C CXV5CXU(MOD�MOR & C dHR<]>]5CEP q BLFNdHC�MGB�C D K j1WGM�aij1WOP
j1eLeLdNFHaij1MGFHR<U FHD+C��LCEaXJLMGFNUL] r q FNMGB�R<JLMQBkjEVbFNUL] j1U ' eLWGFHR<WQwbU�Riq dHCEP ]5C R1Y�MGB�C aER<U(MOCXU(M R1Y�MGB�C
j1eLeLdNFHaij1MGFHR<U�� G R<W/C���j K eLdHCIP ' Ukj K FHa dHR<]>]>FNUL]	aij1U & C J�DOCEP�CXFNMGB�CXW7MOR^FHPLCXU(MGF Y ' ekj ' � j<D � ' R<J � J�DOC
PLCXMvj1FNdHD R<W�MOR dHR<]9MGB�C�CXV5CXU(MOD ]5CXU�CXWvj1MOCEP &(' j1eLeLdNFHaij1MGFHR<U�D MGBkj1M PLR U�R<M aij1WGW ' j1eLeLdNFHaij1MGFHR<U
aECXWGMGF��kaij1MOCED�K C � ] � dHCEDOD � MGWGJ�DGMOCEP � j1eLeLdNFHaij1MGFHR<U�D M �
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� U R<WOPLCXWlMOR & CXMGMOCXWIJLU�PLCXWODGMvj1U�P MGB�C�aER<U�aECXeLM`R1Y7P ' Ukj K FHa�dHR<]>]>FNUL] r aER<U�DGFHPLCXWlMGB�C�aij<DOC^q B�CXU
MGB�C?CXdHCEaXMGWOR<ULFHa?eLJLWODOC?j1eLeLdNFHaij1MGFHR<U%FNU(MGWORbP J�aECEP	FNU%aOBkj1eLMOCXW � eLWORiVbFHPLCED@aECXWGMvj1FNU	Y JLU�aXMGFHR<Ukj1dNFNM ' MOR
& C7J�DOCEP &(' MGB�C7dHR ' j1dNM ' j1eLeLdNFHaij1MGFHR<U r DOCEC���]>JLWOC�� �Nf � � U	R<JLW C���j K eLdHC r FNU	R<WOPLCXW-Y[R<W-MGB�C7dHR ' j1dNM '
j1eLeLdNFHaij1MGFHR<U MORQaij1dHaXJLd j1MOC%MGB�CgdHR ' j1dNM ' e R<FNU(MOD^Cij1WGU�CEP�FNMTBkj<D`MORQR & Mvj1FNU aECXWGMvj1FNU FNU Y[R<W K j1MGFHR<U
K C � ] � � ��	 � ����� � ��	 ��� �TMGB�C^j K R<JLU(MlDGe CXU(M r j1U�P�� �� � ��� ��j	DGFN]>Ukj1MGJLWOC^R<U�MGB�C^j K R<JLU(M M Y WOR K
MGB�C^CXdHCEaXMGWOR<ULFHa^eLJLWODOC^j1eLeLdNFHaij1MGFHR<U��

Begin
…
GetAmount(Y)
..
Sign(Y)
…
End

Electronic Purse

Begin
…
..
Calc( ,      )
..
..
End

Loyalty Application

G FN]>JLWOCm� �Nf+{ � U�C���j K eLdHC+q B�CXWOC+aECXWGMvj1FNU Y JLU�aXMGFHR<Ukj1dNFNM ' R1YTj1U�j1eLeLdNFHaij1MGFHR<U�FHD	DGBkj1WOCEP q FNMGB
j1U�R<MGB�CXWlj1eLeLdNFHaij1MGFHR<U��

�(J & DOC � J�CXU(MGd '5r MGB�C�CXdHCEaXMGWOR<ULFHa^eLJLWODOC^eLWORiVbFHPLCXWOD K FN]>B(Mlq FHDGB�MOR�aOBkj1WG]5C r MGB�C^dHR ' j1dNM ' j1eLeLdNFHaij �
MGFHR<U R<U j	ekj ' � j<D � ' R<J � J�DOC & j<DGFHD\q B�CXU�CXV5CXWIFNMIJ�DOCED MGB�C^eLJLWODOC+V D Y JLU�aXMGFHR<Ukj1dNFNM ' � � U�MGBkj1Mlaij<DOC r
MGB�C aOBkj1WG]>FNUL]�PLCXMvj1FNdHD aER<JLdHP & C/FHPLCXU(MGF��kCEPeK C � ] �5j1eLeLdNFHaij1MGFHR<U K R<ULFNMOR<WGFNUL]�R<W P ' Ukj K FHa?dHR<]>]>FNUL] M
&(' MGB�CTZ G Slm j1U�P�DGMOR<WOCEPQFNUQMGB�C^D K j1WGMIaij1WOPQdHR<]���dHCED	�

J C`DGMvj1WGM &(' eLWOCEDOCXU(MGFNUL]%MGB�CTj<P V>j1U(Mvj1]5CED\j1U�P+P FHDvj<P V>j1U(Mvj1]5CED\R1YpMGB�C`aij1U�P FHP�j1MOC K CEaOBkj1ULFHD K D
MGBkj1M`q FNdNd@e CXW Y[R<W K D K j1WGMTaij1WOP j1eLeLdNFHaij1MGFHR<U K R<ULFNMOR<WGFNUL] � J CgMGB�CXU PLCEDOaXWGF & C	DOR K C	DOCEaXJLWGFNM '
eLWOR<e CXWGMGFHCED R1YgMGB�CEDOC D K j1WGM aij1WOP dHR<]>]>FNUL] K CEaOBkj1ULFHD K D	� �(J & DOC � J�CXU(MGd '5r q/C PLCEDOaXWGF & C�MGB�C
aOBkj1Wvj<aXMOCXWGFHDGMGFHaED R1Y & R<MGB�MGB�C�Z3R<] G FNdHCQSIe P�j1MOC�m�j1Ukj1]5CXW�K Z G Slm M j1U�P�Z3R<] G FNdHC X WORiq\DOC
m�j1Ukj1]5CXWuK Z GRX m M � G FNUkj1dNd '5r q/C\eLWOCEDOCXU(M7MGB�CIPLCXMvj1FNdHD7R1Ypj`eLWOR<e R>DOCEP DGMvj1U�P�j1WOP�dHR<]*��dHC?Y[R<W K j1M
Y[R<W\D K j1WGMIaij1WOPLD	�

� ��� ��� ��� � 
 � � ������
���� �
	 ��� � � � � � � � ����� ��
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� UQMGBLFHD\DOCEaXMGFHR<U�q/C^PLCEDOaXWGF & CTMGB�C`FHDODGJ�CED FNU(V5R<dNV5CEP�FNU D K j1WGM\aij1WOP�P ' Ukj K FHaTdHR<]>]>FNUL] �
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� U�R<WOPLCXW MOR�j<aOBLFHCXV5Clj1eLeLdNFHaij1MGFHR<U K R<ULFNMOR<WGFNUL]gR<W7P ' Ukj K FHa dHR<]>]>FNUL]^q/C\aij1U�J�DOC V>j1WGFHR<J�D K CXMGB �
RbPLD	�?A?B�Cgj<P V>j1U(Mvj1]5CEDTj1U�P P FHDvj<P V>j1U(Mvj1]5CED`R1Y Cij<aOB K CXMGB�RbP j1WOC^eLWOCEDOCXU(MOCEP FNU MGB�CTY[R<dNdHRiq FNUL]
ekj1Wvj1]>Wvj1eLB�D	�

� t R K eLFNdHCXW � U�DOCXWGMOCEP A3Wvj<aEC c-R<FNU(MODC{�_lJLWGFNUL]�aER K eLFNd j1MGFHR<U�R1YgMGB�C�D K j1WGMQaij1WOP j1eLeLdNF��
aij1MGFHR<U aERbPLC MGB�C aER K eLFNdHCXW+FNU�DOCXWGMOD DGe CEaXF j1d K j1WGw DQj1M+DGe CEaXF��ka aERbPLC e R<WGMGFHR<U�D MOR & C
K R<ULFNMOR<WOCEP � J B�CXU�MGB�CIj1eLeLdNFHaij1MGFHR<U FHD FNU(MOCXWGeLWOCXMOCEP &(' MGB�C\D K j1WGM7aij1WOP K FHaXWOR<eLWORbaECEDODOR<W
jS� t � � & j<DOCEP K R<ULFNMOR<WGFNUL] K CEaOBkj1ULFHD K q FNdNd3aER<U�DGMvj1U(MGd ' C���j K FNU�C^j1U�P+dHR<]	MGB�CTCXV5CXU(MOD
DGJLWGWOR<JLU�PLCEP &(' MGB�CEDOC%DGe CEaXF��ka�MGWvj<aEC	e R<FNU(MOD	�^A?BLFHD K CXMGB�RbP�WOCEP J�aECED`MGB�C�� t � � aER K �
eLdHC�� FNM ' �Q�IU%MGB�C R<MGB�CXW Bkj1U�P r MGB�C aER K eLdHC�� FNM ' R1Y MGB�C D K j1WGM aij1WOP�j1eLeLdNFHaij1MGFHR<U aER K eLFNdHCXW
FHD FNU�aXWOCij<DOCEP r j1U�P%MGB(J�D r jTdHR<M/R1Y=MGWGJ�DGM FHD eLd j<aECEP FNU�MGB�CIaER K eLFNdHCXW	� A?B�CIDOCEaXJLWGFNM ' R1Y=MGBLFHD
DOaOB�C K C�PLCXe CXU�PLD\R<U�MGB�C`FNU(MOCX]>WGFNM ' R1Y MGB�CTD K j1WGMIaij1WOP j1eLeLdNFHaij1MGFHR<U aER K eLFNdHCXW	�

� nIC �6PLC;��ULFNUL]�MGB�Cu� K j1WGM t j1WOP t R K%K j1U�PLDC{@nIC � q WGFNMOC\MGB�C\D K j1WGM7aij1WOP aER K%K j1U�PLD7MGBkj1M
U�CECEP MOR & C\dHR<]>]5CEP �@A?B�CXWOC Y[R<WOC r CXV5CXW '�K RbP F��kCEP aER K%K j1U�P q FNdNduFNU�aXdNJ�PLCIMGB�CIU�CEaECEDODvj1W '
dHR<]>]>FNUL] DGMvj1MOC K CXU(MOD	� G R<W C���j K eLdHCQMGB�C ������	 � � � � aER K%K j1U�P r MGBkj1M q WGFNMOCED V>j1dNJ�C �
FNUIo�o c ny�lm r q FNdNd & C^WOCXeLd j<aECEP &(' �  � � � � ������	 � � � � � � dNd K CXMGB�RbPLDTj1U�P aER K%K j1U�PLD
DGMvj1WGMGFNUL]Iq FNMGB � �  � � � ����q FNdNd(aXWOCij1MOC7MGB�C@U�CEaECEDODvj1W ' CXU(MGWGFHCED K Y[R<W3MGB�C WOCXdHCXV>j1U(M-CXV5CXU(MOD M FNU
MGB�C`dHR<]���dHC`FNU j<PLP FNMGFHR<U�MOR	e CXW Y[R<W K FNUL]%MGB�CXFNW\U�R<W K j1d3R<e CXWvj1MGFHR<U�D	� A?B�C^j<P V>j1U(Mvj1]5CEDIR1Y
MGBLFHD\j1eLeLWOR5j<aOBQFHD/MGBkj1M?FNM/F K e R>DOCED/U�R�Y JLWGMGB�CXW?FNU(MOCXWGeLWOCXMOCXWIj1U�P+aER K eLFNdHCXW\aER K eLdHC�� FNMGFHCED r
j1U�P%FNM@FHD@WOCXd j1MGFNV5CXd ' Cij<D ' MOR`F K eLdHC K CXU(M	� A?B�C K j1FNU P FHDvj<P V>j1U(Mvj1]5C\FHD j`WOCXd j1MGFNV5CXd ' D K j1dNd
FNU�aXWOCij<DOCTFNU�MGB�CTDGF �iC^R1Y MGB�CTD K j1WGMIaij1WOPQeLWGF K FNMGFNV5CED	�

�(� K j1WGM t j1WOP � eLeLdNFHaij1MGFHR<U t CXWGMGF��kaij1MOCEDC{ � Y MGB�CgD K j1WGM`aij1WOP j1eLeLdNFHaij1MGFHR<U�DTaij1WGW ' j1eLeLdNF��
aij1MGFHR<U�aECXWGMGF��kaij1MOCED%MGB�C ' aij1U & C ]>Wvj1U(MOCEP e CXW K FHDODGFHR<U MOR j1eLe CXU�P�CXU(MGWGFHCED	FNU MGB�C dHR<]
��dHC � J FNMGBQMGBLFHD K CXMGB�RbP+dHR<]>]>FNUL]�FHD\j<aOBLFHCXV5CEP�MGBLWOR<JL]>B K FNULF K j1dpaOBkj1UL]5CED\FNUQMGB�CTD K j1WGM
aij1WOPfV DgBkj1WOP q?j1WOCQj1U�P DOR1Y M6q?j1WOC+j1WOaOBLFNMOCEaXMGJLWOC ���IU MGB�C R<MGB�CXWgBkj1U�P r MGB�C+j1eLeLdNFHaij1MGFHR<U
PLRiq ULdHR5j<P eLWORbaECEP JLWOCTFHD WOCEDGMGWGFHaXMOCEP�R<ULd ' MOR�j1JLMGB�R<WGFHDOCEP j1eLeLdNFHaij1MGFHR<U�D	�

�(� K j1WGM t j1WOP��Ie CXWvj1MGFNUL]�� ' DGMOC K m R<ULFNMOR<WGFNUL]�m CEaOBkj1ULFHD K { � U(MGWORbP J�aEC j K R<ULFNMOR<WGFNUL]

B U
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K CEaOBkj1ULFHD K K Z G Slm M MGBkj1M q FNdNd�aER<U�DGMvj1U(MGd '%K R<ULFNMOR<W/j1U�P%dHR<]^MGB�C & CXBkjEVbFHR<JLW/R1Y=aECXWGMvj1FNU
D K j1WGMlaij1WOP j1eLeLdNFHaij1MGFHR<U�D	�\A?B�C K j1FNU�j<P V>j1U(Mvj1]5C�FHD\MGBkj1MlMGB�C K CEaOBkj1ULFHD K FHDIC;|=CEaXMGFNV5C r
DGFNU�aEC�FNM`PLRbCEDIU�R<MlWOCXd ' R<U�C�� MOCXWGUkj1d-WOCEDOR<JLWOaECED K C � ] �uMGB�C�aER K eLFNdHCXWTR<WTj1eLeLdNFHaij1MGFHR<U aECXW �
MGF��kaij1MOCED M Y[R<W e CXW Y[R<W K FNUL]Tekj1WGM R1YuMGB�C?dHR<]>]>FNUL]^eLWORbaECEP JLWOC r j1U�P	MGB(J�D@FNM@q FNdNd & C?Cij<DGFHCXW@MOR
& Clj<aEaECXeLMOCEP &(' MGB�CID K j1WGM?aij1WOP+j1eLeLdNFHaij1MGFHR<U+eLWORiVbFHPLCXWOD j1U�P D K j1WGM?aij1WOP�B�R<dHPLCXWOD	�@A?B�C
R & VbFHR<J�D\P FHDvj<P V>j1U(Mvj1]5C`FHD?MGBkj1M MGB�C`DGF �iCTj1U�P+aER K eLdHC�� FNM ' R1Y-MGB�ClFNU �6aij1WOP+FNU(MOCXWGeLWOCXMOCXWlR<W
MGB�Cz� t � � FHD FNU�aXWOCij<DOCEP j1U�PQMGB�C�j1eLeLdNFHaij1MGFHR<U C��LCEaXJLMGFHR<U & CEaER K CEDIDGdHRiq/CXW	�

��������� ��� � � � ���  � 	�� � � 	 � ������ �� ����� � � � � � � � � 	 � � � � �

� U�MGB�C��IWvj1UL]5C X RbR<w � 
 E � j1U�P�FNU�MGB�C �lJLFHPLCQMOR SIU�PLCXWODGMvj1U�P FNUL] � J�P FNM�FNU A3WGJ�DGMOCEP � ' D �
MOC K D � 
 A � r j1J�P FNM`dHR<]QDOCEaXJLWGFNM ' j1U�P MGB�CgWOC � JLFNWOC K CXU(MOD`Y[R<WldHR<]>]>FNUL] K CEaOBkj1ULFHD K D�j1WOC	PLC;��U�CEP
FNU Y[R<W K j1dNd ' FNU9nIC � JLFNWOC K CXU(M � j1U�P9DOCEaXMGFHR<U �;� � � WOCEDGe CEaXMGFNV5CXd ' � J B�CXU K FN]>Wvj1MGFNUL] MGB�CEDOC�WOC �
� JLFNWOC K CXU(MOD?FNU(MOR%j^D K j1WGM?aij1WOP+CXU(VbFNWOR<U K CXU(M MGB�C ' j1WOCIU�R�dHR<UL]5CXW?CXU(MGFNWOCXd ' j1eLeLdNFHaij & dHC`P J�ClMOR
MGB�C^D K j1WGM\aij1WOPQBkj1WOP q?j1WOCgj1U�P�DOR1Y M6q?j1WOC�aOBkj1Wvj<aXMOCXWGFHDGMGFHaED	�

� U R<JLWlPLCEDGFN]>U r j<D\dHR<UL]Qj<DIMGB�C�A3WGJ�DGMOCEP t R K eLJLMGFNUL] X j<DOC�K A t�XyM
�

MGB�C�� t � �
�

WOCXMvj1FNU�D
FNMODgFNU(MOCX]>WGFNM '5r j1U�P MGB�C Z G Slm K q B�CXU eLWORiVbFHPLCEP�j<Dgekj1WGM%R1YIMGB�C~� t � � M FHDgWOCEDGe R<U�DGF & dHC�Y[R<W
CXU Y[R<WOaXFNUL]�MGB�CTdHR<]>]>FNUL]�e R<dNFHa '5r MGB�CTdHR<]���dHCEDIDGB�R<JLdHP�R1Y@aER<JLWODOC r WOCXMvj1FNU MGB�CXFNW\FNU(MOCX]>WGFNM ' �

� U j9D K j1WGMQaij1WOP CXU(VbFNWOR<U K CXU(MQMGB�C�CXU(MGWGFHCEDQR1Y�MGB�C dHR<]L��dHC�DGB�R<JLdHP & C aXWOCij1MOCEP j Y MOCXW MGB�C
j<aXMGJkj1dLaER K eLdHCXMGFHR<U�R1Y�MGB�C?aER<WGWOCEDGe R<U�P FNUL]`Mvj<DGw � G R<W C���j K eLdHC r aER<U�DGFHPLCXW-MGB�C?P FN]>FNMvj1dLDGFN]>Ukj1MGJLWOC
aER K%K j1U�P � �� � ��� �+R1YIMGB�C+CXdHCEaXMGWOR<ULFHa+eLJLWODOC+j1eLeLdNFHaij1MGFHR<U�FNUL��]>JLWOC~� �Nf � � Y\MGB�C aER K%K j1U�P
� �� � ��� �%FHD`aER<U�DGFHPLCXWOCEP9j<DTj+DOCEaXJLWGFNM ' WOCXdHCXV>j1U(M�CXV5CXU(M�j1U�P DGB�R<JLdHP & C K R<ULFNMOR<WOCEP r MGB�CXU�MGB�C
P FN]>FNMvj1d DGFN]>Ukj1MGJLWOCgq FNdNd@Mvj1w5CgeLd j<aEC_��WODGM^j1U�P�DGJ & DOC � J�CXU(MGd ' j1U CXU(MGW ' q FNdNd & C	aXWOCij1MOCEP�FNU MGB�C
dHR<]z��dHC � A?BLFHD?PLCEDGFN]>U�PLCEaXFHDGFHR<U+q FNdNd3jEV5R<FHPQMGB�C`DGFNMGJkj1MGFHR<U+q B�CXU j1UQCXV5CXU(M FHD?dHR<]>]5CEP FNU+MGB�CldHR<]
��dHC r j1U�P�DGJ & DOC � J�CXU(MGd ' MGB�CTMvj<DGw FHD U�R<MIaER K eLdHCXMOCEPQY[R<W V>j1WGFHR<J�D WOCij<DOR<U�D	�

Z3CXM�J�D�aER<U�DGFHPLCXW�MGB�C	Y[R<dNdHRiq FNUL]�DOaECXUkj1WGFHRO{gj�D K j1WGM�aij1WOP9aER K%K j1U�P FHD & CXFNUL] C��LCEaXJLMOCEP & JLM
q B�CXU MGB�C aER<WGWOCEDGe R<U�P FNUL] CXV5CXU(M	FHD%j & R<JLMgMOR & C�dHR<]>]5CEP MGB�CXWOC FHD%j1U C��LCEaXJLMGFHR<U�CXWGWOR<W r C � ] �

B f
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MGB�CQaij1WOP FHD%WOC K RiV5CEP Y[R<W K MGB�C+WOCij<PLCXW	� � dNMGB�R<JL]>B r MGBLFHD%FHD	U�R<M j V5CXW ' WOCij1dNFHDGMGFHaQDOaECXUkj1WGFHR
DGFNU�aEC?FNU R<WOPLCXW MOR & C?eLd j1ULU�CEP%FNU j<P V>j1U�aEC FNM@q FNdNd�WOC � JLFNWOCIj<aEaXJLWvj1MOC\D ' U�aOBLWOR<ULF � j1MGFHR<U r FNM aER<JLdHP
j1dNq?j ' D7Mvj1w5C\eLd j<aEC &(' aOBkj1U�aEC � � DGF K eLdHC\DOR<dNJLMGFHR<U q FNdNdkWOC � JLFNWOClj1U�R<MGB�CXW���dHC\q FNMGB+j � e R<FNU(MOCXW �
MOR�MGB�C	j<aXMGJkj1d-aER K%K j1U�P dNFNU�C^U(J K�& CXWTR<WlDOR K C�R<MGB�CXWlFNU�P FHaij1MGFHR<U j<D\MOR�q BLFHaOB aER K%K j1U�P FHD
aXJLWGWOCXU(MGd ' C��LCEaXJLMGFNUL] � X C Y[R<WOC+Cij<aOB�aER K%K j1U�P FHD%C��LCEaXJLMOCEP r MGBLFHDge R<FNU(MOCXW%q FNdNd & C FNU�DOCXWGMOCEP
FNU MGB�C�j Y[R<WOC K CXU(MGFHR<U�CEP���dHC �S�(J & DOC � J�CXU(MGd '5r MGB�C%aER K%K j1U�P q FNdNd & C	C��LCEaXJLMOCEP9j1U�P�MGB�CXU j1U
CXU(MGW ' q FNdNd & C	aXWOCij1MOCEP FNU MGB�C	dHR<](��dHC � � Y/MGB�C%aXWOCij1MGFHR<U9R1Y/MGB�C	dHR<]~��dHC%CXU(MGW ' Y j1FNdHDTMGB�C	U�C�� M
MGF K C`MGB�C^j1eLeLdNFHaij1MGFHR<U FHD DOCXdHCEaXMOCEP Y[R<W\C��LCEaXJLMGFHR<UQMGB�CTaXJLWGWOCXU(MlaER K%K j1U�PQMOR & C`C��LCEaXJLMOCEP+q FNdNd
& C^FHPLCXU(MGF��kCEP j<D`j1U CXU(MGW ' K F � C �kMGB�C � e R<FNU(MOCXW ��M � � Y@MGB�CgaER K%K j1U�P�DGB�R<JLdHP BkjEV5C & CECXU dHR<]>]5CEP
j1U�P MGB�C�aER<WGWOCEDGe R<U�P FNUL] CXU(MGW ' PLRbCEDTU�R<Mgj1eLe Cij1W^FNU MGB�C%dHR<]~��dHC r MGB�CXU j U�CXq j1MGMOC K eLM^q FNdNd
& C K j<PLC � �`CXU�CXWvj1dNd ' DGe Cij1wbFNUL] MGB�C eLWOR<e R>DOCEP j1WOaOBLFNMOCEaXMGJLWOC aER<JLdHP & C ekj1WGMQR1Y	j ]5CXU�CXWvj1d
j1eLeLdNFHaij1MGFHR<UQWOCEaERiV5CXW ' K CEaOBkj1ULFHD K MGBkj1M?q FNdNd & CIWOCEDGe R<U�DGF & dHClMORgWOCEaERiV5CXW MGB�CTj1eLeLdNFHaij1MGFHR<UQMOR%j
Dvj Y[CTDGMvj1MOC^j Y MOCXWlj	D K j1WGMIaij1WOP j1eLeLdNFHaij1MGFHR<U aXWvj<DGB�CED	�

� ��� � ��� � ��� � 
������ � ���	��� ����������� �

� U MGBLFHD`DOCEaXMGFHR<U�q/C	C�� MOCXU�P MGB�CgU�R<MGFHR<U R1Y/DOCXU�DGFNMGFNV5CgaER K%K j1U�P K R<ULFNMOR<WGFNUL]�R1Y MGB�C	m c t � �
aij1WOPLD�j1dNWOCij<P ' eLWOCEDOCXU(MOCEP FNU�� 
 � � � � U�DGMOCij<P R1YI]5CXU�CXWvj1MGFNUL]9j aECXWGMGF��kaij1MOC�j1U�P MGWvj1U�D K FNMGMGFNUL]
FNMgMOR MGB�C MOCXW K FNUkj1d?q/C eLWOR<e R>DOC+j K CEaOBkj1ULFHD K K Z G Slm M q BLFHaOB q FNdNd?P ' Ukj K FHaij1dNd ' FHPLCXU(MGF Y '
MGB�C�CXV5CXU(MOD�MOR & C%dHR<]>]5CEP9j1U�P JLe P�j1MOC%MGB�C�aER<WGWOCEDGe R<U�P FNUL] dHR<]~��dHCED	� A?B(J�D r FNU MGBLFHD�DOCEaXMGFHR<U
q/CgeLWOCEDOCXU(MTMGB�C K CEaOBkj1ULFHD K DTMGBkj1M`q FNdNd FHPLCXU(MGF Y ' MGB�C	CXV5CXU(MOD`MOR & C�dHR<]>]5CEP j1dHR<UL]+q FNMGB�MGB�CXFNW
j<P V>j1U(Mvj1]5CED`j1U�PQP FHDvj<P V>j1U(Mvj1]5CED	�

�������
	 � � � � �  � 	�� 	 �  � � � 	 � � � 	 � � � � � �� � � � � � � �

� U�MGB�C+Y[R<dNdHRiq FNUL]9ekj1Wvj1]>Wvj1eLB�D�q/C PLC K R<U�DGMGWvj1MOC�MGBkj1M PLCEDGFN]>ULFNUL] j K R<WOC P ' Ukj K FHaQdHR<]>]>FNUL]
K CEaOBkj1ULFHD K�r MGBkj1M?q FNdNd FHPLCXU(MGF Y ' MGB�C`CXV5CXU(MOD?MOR & CIdHR<]>]5CEP � R<U+MGB�C8� 'Y�vr FHD/U�R<M\j^V5CXW ' P F
	 aXJLdNM
Mvj<DGw � � DGF K eLdHCgj1U�P C�	 aXFHCXU(M`CXU�R<JL]>B F K eLdHC K CXU(Mvj1MGFHR<U�q/R<JLdHP WOC � JLFNWOCgj<aEaECEDODIMOR�MGB�C�D K j1WGM
aij1WOP�R<e CXWvj1MGFNUL] D ' DGMOC K K@� t � � M � c@d j<aXFNUL] MGB�CQZ G Slm FNU�MGB�Cm� t � � q FNdNd aXdHCij1WGd ' j<aOBLFHCXV5C

B $
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Y j<DGMOCXWpC��LCEaXJLMGFHR<UgMGF K CED�K DGFNU�aEC FNMpq FNdNd & C@q WGFNMGMOCXU�FNU�MGB�C K FHaXWOR<eLWORbaECEDODOR<WCV D K j<aOBLFNU�C7d j1UL]>Jkj1]5C M
j1U�P q FNdNd7CXU�DGJLWOC%MGBkj1M^FNM^FHDTWOCXd j1MGFNV5CXd ' P F
	 aXJLdNM�MOR & C K RbP F��kCEP DGFNU�aEC%FNMTq FNdNd & C K j<DGw5CEP FNU
ny�lm � G R<dNdHRiq FNUL] MGB�C^j & RiV5C^DGMGWvj1MOCX] ' q FNdNd-j1dHDOR%CXU�DGJLWOCTMGBkj1M\MGB�C`dHR<]>]>FNUL]�e R<dNFHa ' FHD\CXU Y[R<WOaECEP
&(' j1dNd3D K j1WGMIaij1WOP j1eLeLdNFHaij1MGFHR<U�D	�7A?B�C & CXBkjEVbFHR<JLWlR1Y MGB�CTZ G Slm FHD R<JLMGdNFNU�CEP�FNU~��]>JLWOC_� � $ �

Read (X)
Y= (X+10)
Write (Y)

EEPROM

SC Application

Auditable Event Table

 Write Sign …. Debit
 ID1 ID2 … IDn

LFUM

ROM

Log File

G FN]>JLWOC_� � $ {@A?B�C & CXBkjEVbFHR<JLWlR1Y MGB�CTZ3R<] G FNdHC^SIe P�j1MOCTm�j1Ukj1]5CXW	�

�IU�C K j�GR<W?aER K e R<U�CXU(M?R1Y3MGB�CIZ G Slm FHD7MGB�C � J�P FNMvj & dHCno@V5CXU(M?A-j & dHC K � o A M r DGMOR<WOCEP�FNU MGB�C
ny�lm R1YkMGB�C?aij1WOP � � YkMGB�C � o A Mvj & dHC/FHDpeLd j<aECEPgFNU	MGB�C�o�o c ny�lm K C K R<W ' R1YkMGB�C/aij1WOPgFNM-q FNdNd
& CEaER K C`Cij<DGFHCXW/MOR & CIJLe P�j1MOCEP q FNMGB U�CXq aER K%K j1U�PLD?MGBkj1M?WOC � JLFNWOCldHR<]>]>FNUL] � � U+R<JLW?C���j K eLdHC
MGBLFHD@Mvj & dHC FHD DGB�Riq U�FNU�MGB�C WGFN]>B(M Bkj1U�P�DGFHPLC R1Y9��]>JLWOCn� � $ j1U�P%FNM@FHD DGMOR<WOCEP%FNU�MGB�C ny�lm R1Y MGB�C
aij1WOP �@A?BLFHD Mvj & dHCIaER<U(Mvj1FNU�D j1dNd�MGB�CICXV5CXU(MOD r(K j1FNULd ' D K j1WGM/aij1WOP�aER K%K j1U�PLD r MOR & C K R<ULFNMOR<WOCEP
j1dHR<UL] q FNMGB MGB�CXFNWTaER<WGWOCEDGe R<U�P FNUL]+FHPLCXU(MGF��kaij1MGFHR<U DGMGWGFNUL]
K � _lU M �IA?B�C�FHPLCXU(MGF��kaij1MGFHR<U DGMGWGFNUL]+R1Y
Cij<aOBQaER K%K j1U�P+aER<JLdHP & ClDGMOR<WOCEP FNU MGB�CIdHR<]_��dHClFNU�DGMOCij<P R1YpMGB�C`j<aXMGJkj1d=aER K%K j1U�PLD	�@A?B�C`DGF �iC
R1Y@MGB�C � o A�PLCXe CXU�PLDIR<U MGB�CTU(J K�& CXW`R1Y CXV5CXU(MODIMOR & C K R<ULFNMOR<WOCEP r j1U�P K FN]>B(MIM ' eLFHaij1dNd 'Q& C
$+U+U D 
+U+U &(' MOCED	�

_lF�|=CXWOCXU(M	j1eLeLdNFHaij1MGFHR<U�DgaER<JLdHP & C�DGJ & GCEaXM^MOR�P F�|=CXWOCXU(M�dHR<]>]>FNUL] e R<dNFHaXFHCED	j<aEaER<WOP FNUL] MORQMGB�CXFNW
dHR<]>]>FNUL]�dHCXV5CXd �	A?B�C	dHR<]>]>FNUL]QdHCXV5CXd7R1Y j1U9j1eLeLdNFHaij1MGFHR<U FNU�P FHaij1MOCEDTMGB�C	U(J K�& CXWgR1Y?CXV5CXU(MODTMGBkj1M
q FNdNd & C%dHR<]>]5CEP9R<W�R<MGB�CXWGq FHDOC K R<ULFNMOR<WOCEP r FNU9Cij<aOB j1eLeLdNFHaij1MGFHR<U�� A?B�C�dHR<]>]>FNUL] dHCXV5CXd7R1Y\Cij<aOB
j1eLeLdNFHaij1MGFHR<U aij1U & C�DGMOR<WOCEP FNU j�Mvj & dHC(K WOC Y[CXWlMOR Mvj & dHC � �Nf M K j1FNU(Mvj1FNU�CEP &(' MGB�C � t � � r MGBLFHD
F K eLdNFHCED?MGBkj1M?MGB�C*� t � � q FNdNd & CIMGB�C`R<ULd ' CXU(MGFNM ' j<aEaECEDODGFNUL]	MGBLFHD?Mvj & dHC r j1U�P FNM?q FNdNd & ClDGMOR<WOCEP
FNUQMGB�C*o�o c ny�lm K C K R<W ' R1Y MGB�C^aij1WOP �

J B�CXU�CXV5CXW�j1U j1eLeLdNFHaij1MGFHR<U FHD+PLRiq ULdHR5j<PLCEP FNU MGB�C�D K j1WGM+aij1WOP MGB�C�� t � � r/& j<DOCEP R<U FNU �
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A-j & dHCz� �Nf+{ A?B�C � eLeLdNFHaij1MGFHR<U Z3R<]>]>FNUL] A-j & dHC�K � ZbA M �

UWV�V>*��X
I!�������" � � ����-�-���"%- ��+ ��+,*
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Y[R<W K j1MGFHR<U9eLWORiVbFHPLCEP &(' MGB�C j1eLeLdNFHaij1MGFHR<U dHR5j<PLCXW r q FNdNd/aXWOCij1MOC j1U9CXU(MGW ' FNU MGB�C � eLeLdNFHaij1MGFHR<U
Z3R<]>]>FNUL]+A-j & dHC=K � ZbA M � G R<WlCij<aOB�j1eLeLdNFHaij1MGFHR<U�PLRiq ULdHR5j<PLCEP r MGB�C � ZbA�aER<U(Mvj1FNU�DTj1U CXU(MGW ' R1Y
MGB�C�j1eLeLdNFHaij1MGFHR<UqV DIJLULF � J�C`FHPLCXU(MGF��kCXW�� � U�� j1dHR<UL]�q FNMGB�FNMOD\aER<WGWOCEDGe R<U�P FNUL] dHR<]>]>FNUL]�dHCXV5CXd �

G R<W C���j K eLdHC`dHCXM?J�D DGJLeLe R>DOCIMGBkj1M\R<JLW CXdHCEaXMGWOR<ULFHa`eLJLWODOCTj1U�P dHR ' j1dNM ' j1eLeLdNFHaij1MGFHR<U�D r BkjEV5ClMGB�C
Y[R<dNdHRiq FNUL]^j1eLeLdNFHaij1MGFHR<U%FHPLCXU(MGF��kCXWOD � �� 
! � � � � � � � �������#"�$ �^j1U�P �#%'& �#"�����(*)
+ � � � ������, �`WOCEDGe CEa �
MGFNV5CXd ' �TA?B�CgdHR<]>]>FNUL]+dHCXV5CXd@R1Y MGB�CgeLJLWODOC	j1eLeLdNFHaij1MGFHR<U � f � FNU�P FHaij1MOCED`MGBkj1M`FNMlBkj<DlMGWGJ�DGM6q/R<WGMGB '
R<WGFN]>FNU�D	� A?BLFHD F K eLdNFHCED MGBkj1M MGB�C j1eLeLdNFHaij1MGFHR<UqV D R<e CXWvj1MGFHR<U�D DGB�R<JLdHPgU�R<M & C/P ' Ukj K FHaij1dNd ' dHR<]>]5CEP
j1U�P MGBkj1MTMGB�C%j1eLeLdNFHaij1MGFHR<U FHD`]>Wvj1U(MOCEP�e CXW K FHDODGFHR<U�MOR�j<PLP�CXU(MGWGFHCED�K K j1FNULd ' WOCEaECXFNeLMOD M FNU�MGB�C
dHR<]e��dHC �
�IU MGB�C R<MGB�CXWgBkj1U�P r MGB�C dHR<]>]>FNUL] dHCXV5CXd R1Y\MGB�C DOCEaER<U�P j1eLeLdNFHaij1MGFHR<U � 
 � FNU�P FHaij1MOCED
MGBkj1M\MGB�C�j1eLeLdNFHaij1MGFHR<U DGB�R<JLdHP & C K R<ULFNMOR<WOCEP �

� U�R<MGB�CXW	aXWGFNMGFHaij1d?PLCEaXFHDGFHR<U aER<U�aECXWGU�DgB�Riq P ' Ukj K FHa dHR<]>]>FNUL] FHD�FNULFNMGF j1MOCEP � J B�CXU�j1U j1eLeLdNF��
aij1MGFHR<U�FHD`DOCXdHCEaXMOCEP Y[R<WlC��LCEaXJLMGFHR<U r MGB�CS� t � ��q FNdNd aOB�CEaOw MGB�C � ZbA�FNU R<WOPLCXWlMOR FHPLCXU(MGF Y ' MGB�C
dHR<]>]>FNUL]QdHCXV5CXd R1Y/MGB�C	DOCXdHCEaXMOCEP j1eLeLdNFHaij1MGFHR<U�� � D`DORbR<U j<DlMGB�C	dHR<]>]>FNUL]QdHCXV5CXd@FHDTR & Mvj1FNU�CEP�FNM`FHD
ekj<DODOCEP+MOR%MGB�CTZ G Slm �

A?B�CTWOR<dHC�R1Y MGB�C�Z G Slm FHD\MOR�aER<U�DGMvj1U(MGd 'QK R<ULFNMOR<WIMGB�C^C��LCEaXJLMGFHR<U R1Y Cij<aOB D K j1WGMIaij1WOP�aER K �
K j1U�P j<aEaER<WOP FNUL] MORQMGB�C%eLWOCXVbFHR<J�DGd ' FHPLCXU(MGF��kCEP9dHR<]>]>FNUL] dHCXV5CXd � � Y\j1U9CXU(MGW ' FHD`Y[R<JLU�P FNU MGB�C
� o A r MGB�CTZ G Slm q FNdNd=F K%K CEP F j1MOCXd ' aXWOCij1MOC�j%aER<WGWOCEDGe R<U�P FNUL] CXU(MGW ' FNU�MGB�CTdHR<]���dHC �

B �
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� Y MGB�CTMGB�C � ZbA FHD\DGMOR<WOCEPQFNU�MGB�C*o�o c ny�lm R1Y MGB�C^aij1WOP r MGB�Cz� t � �+PLCXV5CXdHR<e CXWODlaij1U PLC;��U�C
j<PLP FNMGFHR<Ukj1d`dHR<]>]>FNUL] dHCXV5CXdHD+DGF K eLdHC &(' ekj1WGMGFNMGFHR<ULFNUL] MGB�C � o A FNU(MOR D K j1dNdHCXW+DOCEaXMGFHR<U�D	� G R<W
C���j K eLdHC r MGB�C ' aER<JLdHP+eLd j<aECTj�aECXWGMvj1FNU�DOCXM?R1Y-aER K%K j1U�PLD MOR & C K R<ULFNMOR<WOCEP�K F � C �bMGB�C8��WODGMQ��V5C
aER K%K j1U�PLD�R1YIMGB�C � o A M JLU�PLCXW%MGB�C dHR<]>]>FNUL]�dHCXV5CXd�� $ j�� � � U�R<MGB�CXW%DOCXM	R1Y K R<WOCQDOCXU�DGFNMGFNV5C
aER K%K j1U�PLD aER<JLdHP & C\eLd j<aECEP JLU�PLCXW j�P F�|=CXWOCXU(M?dHR<]>]>FNUL]gdHCXV5CXd � A?B�C`j & RiV5C K RbPLCXduq/R<WGw D/q/CXdNd
q B�CXU MGB�Cgj1eLeLdNFHaij1MGFHR<U�DlMOR & C^PLRiq ULdHR5j<PLCEP�aER<U(Mvj1FNU JLULF � J�Cgj1eLeLdNFHaij1MGFHR<U FHPLCXU(MGF��kCXWOD	� � U j1U '
R<MGB�CXW/aij<DOC\MGB�Cn� t � ��DGB�R<JLdHP j1dNdHRbaij1MOClj`dHRbaij1dNd ' JLULF � J�CIj1eLeLdNFHaij1MGFHR<U+FHPLCXU(MGF��kCXW	� A?BLFHD Mvj<DGw	FHD
j<aXMGJkj1dNd ' DGF K eLdNF��kCEP P J�C MORTMGB�C ]>dHR & j1d j1MGMOC K eLMOD MOR^DGMvj1U�P�j1WOP FHDOC\MGB�C\D K j1WGM7aij1WOP j1eLeLdNFHaij1MGFHR<U
FHPLCXU(MGF��kCXWOD�� � U�� �

� ekj1WGM3Y WOR K�& CXFNUL]IJ�DOCEPTY[R<W-P ' Ukj K FHa dHR<]>]>FNUL]lMGB�C7Z G Slm aij1U & C J�DOC Y JLd5q B�CXU%j<PLP FNUL]lWOCEaECXFNeLM
FNU Y[R<W K j1MGFHR<U FNU MGB�C^dHR<]S��dHCED	� � MIaij1U�j<aXM`j<DIMGB�C�CXU(MGFNM ' MOR�WOCEaECXFNV5C�MGB�C^WOCEaECXFNeLMIFNU Y[R<W K j1MGFHR<U r
aOB�CEaOw F Y^FNM aER<U Y[R<W K D MOR j eLWOC �6PLC;��U�CEP WOCEaECXFNeLM Y[R<W K j1M r j1U�P���Ukj1dNd ' j1eLe CXU�P MGB�C WOCEaECXFNeLM
FNU Y[R<W K j1MGFHR<U FNUQMGB�CTdHR<]���dHC^R<WIDGF K eLd ' WOClGCEaXM\FNMIj1dHR<UL]�q FNMGB�FHDODGJLFNUL] j	WOCXdHCXV>j1U(M K CEDODvj1]5C �

� � � � ��� � ��� � 
������ � � � � � ����������� ��� � � ���
	

A?B�C Z GRX m FHD�WOCEDGe R<U�DGF & dHC�Y[R<W�eLWORiVbFHP FNUL]�MGB�C aij1WOP B�R<dHPLCXW	q FNMGB MGB�C aij1ekj & FNdNFNM ' MOR & WORiq\DOC
MGB�C�dHR<]=��dHCEDlq BLFNdHC�MGB�C ' j1WOCgDGMGFNdNd DGMOR<WOCEP FNU MGB�C	D K j1WGM`aij1WOP �`A?B(J�D r FNU�R<WOPLCXW`MOR aXW ' DGMvj1dNdNFHDOC
MGB�C	Y[Cij1MGJLWOCED^R1Y?MGB�C%Z GRX m q/C�aij1U MGBLFNULw�R1Y?FNM�j<DTMGB�C�R<ULd ' CXU(MGFNM ' q BLFHaOB aij1U9j<aEaECEDOD�j1U�P
eLWOCEDOCXU(M\MGB�C^aER<U(MOCXU(M`R1Y-MGB�CTdHR<] ��dHCED MOR%MGB�CTaij1WOPQB�R<dHPLCXW	�

� UQR<WOPLCXW MOR K j1w5C`FNM K R<WOCTP F
	 aXJLdNM\MOR K RbP F Y ' FNM?q/R<JLdHP & ClFHPLCij1d Y[R<W?MGB�CTZ GRX m MOR & Clekj1WGM
R1Y=MGB�Cu� t � ��j1U�P K j<DGw5CEP�FNU MGB�C\ny�lmR1Y MGB�CIaij1WOP � � M q FNdNdkDGF K eLd ' WOCij<P%MGB�CIaER<U(MOCXU(M R1Y MGB�C
dHR<]n��dHC j1U�PgeLWOCEDOCXU(M@FNM-MORlMGB�C/J�DOCXWCV D-MOCXW K FNUkj1d�K D K j1WGM@aij1WOPgWOCij<PLCXW r c tlr CXMOa M � � U%R<MGB�CXW q/R<WOPLD
MGB�CIZ GRX mR�|=CXWOD?j1U FNU(MOCXW Y j<aEC & CXM6q/CECXU MGB�ClD K j1WGM/aij1WOP�dHR<]_��dHCED?j1U�P�MGB�Claij1WOP�B�R<dHPLCXW	�@A?B�C
Z GRX m DGB�R<JLdHPQV5CXWGF Y ' MGB�C^aij1WOP B�R<dHPLCXWCV Dlc � W�eLWGFHR<W\MOR�j1dNdHRiq FNUL] WOCij<P j<aEaECEDOD MOR%MGB�CTdHR<]���dHC �
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� U MGBLFHDTDOCEaXMGFHR<U�q/C	eLWOCEDOCXU(M�j�e R>DODGF & dHC	DGMvj1U�P�j1WOP Y[R<W K j1M � $ 
�� Y[R<WlMGB�C	D K j1WGMTaij1WOP�dHR<]=��dHCED	�
J C�DGMvj1WGM &('  J�DGMGF Y ' FNUL]�MGB�C^U�CECEP�Y[R<W`j�DGMvj1U�P�j1WOP�j1J�P FNMIdHR<]���dHCTY[R<W K j1M	� J C^MGB�CXU�PLCEDOaXWGF & C
MGB�C`Y[R<W K j1MIR1Y-MGB�CTdHR<] ��dHC�j1U�P=��Ukj1dNd '5r q/CTeLWORiVbFHPLC�j%DGB�R<WGM\P FHDOaXJ�DODGFHR<U R<U�aECXWGMvj1FNU�eLWvj<aXMGFHaij1d
FHDODGJ�CEDIj1WOR<JLU�PQMGB�CTeLWOR<e R>DOCEP�j1WOaOBLFNMOCEaXMGJLWOC �

�������
	 � � � �  � � � ����� � � � � ������  � ������� 	 � � � 	 � � 	 ����� ��

� DGF K FNd j1WTeLWOR<e R>Dvj1d7R1Y j+DGMvj1U�P�j1WOP9j1J�P FNM^MGWvj1FNd@Y[R<W K j1M`Y[R<W�j+aER K eLJLMOCXWGFHDOCEP9D ' DGMOC K FHD`eLWOC �
DOCXU(MOCEP &('�X CXdNd j1WOC%j1U�P �7CEC�FNU
� � � �`A?B�CgM6q/R K j1FNU�FHDODGJ�CEDIMGBkj1M`MGB�C%j1JLMGB�R<WOD^j<PLP WOCEDODOCEP�j1WOC
C�� MOCXU�DGF & FNdNFNM ' j1U�PQe R<WGMvj & FNdNFNM ' R1Y MGB�C^j1J�P FNM\dHR<] ��dHCED	�

� DGMvj1U�P�j1WOP FHDOCEP+dHR<]���dHCIY[R<W K j1M FNU�jgD K j1WGM\aij1WOPQCXU(VbFNWOR<U K CXU(M\FNU(MGWORbP J�aECEDIDOCXV5CXWvj1d & CXU�C;��MOD	�

� � M K j1w5CEDTj1JLMOR K j1MOCEP dHR<]���dHC	j1Ukj1d ' DGFHD`j1U�P WOCEaER<U�aXFNdNF j1MGFHR<U Cij<DGFHCXW	� �(JLeLe R>DOC^MGBkj1MlM6q/R
D K j1WGM@aij1WOPLD j1WOC/FNU(V5R<dNV5CEP%FNU%jy��Ukj1U�aXF j1dLMGWvj1U�Dvj<aXMGFHR<U����(J & DOC � J�CXU(MGd '5r R<U�C?R1YkMGB�C D K j1WGM
aij1WOP B�R<dHPLCXWOD^PLCXULFHCEDlMGB�CgMGWvj1U�Dvj<aXMGFHR<U9j1U�P�aER<U(Mvj<aXMOD�j1U j1W & FNMGWvj1MOR<W	�^A?B�C%j1W & FNMGWvj1MOR<WCV D
Mvj<DGw+q B�CXU�j<aEaECEDODGFNUL] MGB�C^dHR<]S��dHCED\FHDIDGF K eLdNF��kCEP F Y@MGB�C^dHR<]S��dHCEDIaER<U Y[R<W K MOR�MGB�C�DGMvj1U �
P�j1WOP FHDOCEP dHR<]���dHC Y[R<W K j1M	� � D+j WOCEDGJLdNM+MGB�C�P FHDGeLJLMOC WOCEDOR<dNJLMGFHR<U eLWORbaECEP JLWOC�aij1U & C
DGe CECEPLCEPQJLe��

� � M7q FNdNd j1dNdHRiq K R<WOCIC;|=CEaXMGFNV5CIdHR<]*��dHClDGMOR<Wvj1]5C K j1Ukj1]5C K CXU(M	� � Y r Y[R<W/C���j K eLdHC r j1U JLeLe CXW
dNF K FNM%FHD%DOCXM�R<U MGB�C�j K R<JLU(M R1Y`P�j1Mvj q BLFHaOB aij1U & C+DGMOR<WOCEP FNU�MGB�C dHR<]I��dHC &(' Cij<aOB
j1eLeLdNFHaij1MGFHR<U r MGB�CXU�MGB�C^eLWOR & dHC K R1Y j1U j1eLeLdNFHaij1MGFHR<U RiV5CXW � J�DGFNUL] V>j1dNJkj & dHCTdHR<] ��dHC�DGekj<aEC
FHD\CXdNF K FNUkj1MOCEP �

�(�(F K FNd j1WGd '5r j<PLP WOCEDODGFNUL] MGB�C^e R<WGMvj & FNdNFNM ' FHDODGJ�CTFHDIR1Y@F K e R<WGMvj1U�aECgDGFNU�aEC^FNMIq FNdNd j1dNdHRiq�MGB�C
dHR<]���dHCED3MOR & C MGWvj1U�D Y[CXWGWOCEPgj1U�PTBkj1U�P dHCEP &(' V>j1WGFHR<J�DpD ' DGMOC K D�K c t D r o@dHCEaXMGWOR<ULFHa J j1dNdHCXMOD r
R<W�d j1WG]5C � J�P FNMgZ3R<]
�(MOR<Wvj1]5C~�bCXWGV5CXWOD M � G R<WgC���j K eLdHC r j�D K j1WGM�aij1WOP9dHR<]~��dHC DGB�R<JLdHP
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BkjEV5C�j�Y[R<W K j1MTMGBkj1MTDGB�R<JLdHP U�R<M K j1w5C	P F
	 aXJLdNMTFNMODTD K RbR<MGB�MGWvj1U�DGe R<WGMvj1MGFHR<U & CXM6q/CECXU
MGB�C�j & RiV5C^CXU(MGFNMGFHCED	�

� J Cgj1dHDOR & CXdNFHCXV5C^MGBkj1MIF Y MGB�C�D K j1WGMIaij1WOP�dHR<]S��dHCEDIaER<U Y[R<W K MOR j�DGMvj1U�P�j1WOP FHDOCEP�dHR<] ��dHC
Y[R<W K j1M r MGB�C�J�DOC�R1Y dHR<]m��dHC���dNMOCXW	CXUL]>FNU�CED � � � r q BLFHaOB Mvj1w5C j<D^FNULeLJLM�MGB�C D K j1WGM�aij1WOP
dHR<]���dHCEDIj<D?MGB�C ' j1WOCTaXWOCij1MOCEP j1U�P+MGWvj1U�DGd j1MOCSK e R>DGM � eLWORbaECEDODGFNUL] M MGB�C K FNU(MOR�j	DGMvj1U�P�j1WOP
Y[R<W K j1M r FHD K j<PLC%WOCEP JLU�P�j1U(M	��c-R>DGM � eLWORbaECEDODGFNUL]�MGB�C%D K j1WGM�aij1WOP�dHR<](��dHCED K FN]>B(M & C�j
eLWOR & dHC K DGFNU�aEC	MGB�C	q B�R<dHC%dHR<](��dHC K FN]>B(M & C	CXU�aXW ' eLMOCEP9j1U�P � R<W�DGFN]>U�CEP & C Y[R<WOC & CXFNUL]
C�� MGWvj<aXMOCEP Y WOR K MGB�C	aij1WOP �TA?B(J�D r FNM`q/R<JLdHP & CgP F
	 aXJLdNM`MOR K j1w5CgMGB�C	D K j1WGM`aij1WOP dHR<]
��dHCEDgaER<U Y[R<W K MOR j�DGMvj1U�P�j1WOP FHDOCEP Y[R<W K j1M	j Y MOCXW�MGB�C ' BkjEV5C & CECXU C�� MGWvj<aXMOCEP Y WOR K MGB�C
aij1WOP � A?BLFHD?F K eLdNFHCED MGBkj1M?dHR<]���dHCleLWORbaECEDODGFNUL]%Bkj<D?MORgMvj1w5C`eLd j<aEC`q BLFNdHClMGB�C`dHR<]z��dHCED\j1WOC
DGMGFNdNdpDGMOR<WOCEP+FNU�MGB�CTaij1WOP �

��������� ��� � �
	�������� 	 �  � � � 	 � � � 	 �

J C DGMvj1WGM &(' DGe CEaXF Y ' FNUL]�MGB�C aOBkj1Wvj<aXMOCXWGFHDGMGFHaED	R1Y MGB�C�D K j1WGMgaij1WOP dHR<]~��dHC �+A?B�C%dHR<]m��dHC�aij1U
& C	j� #$�c60O-@7Oc6$&�;0H [��dHC~K F � C �=j DGF K eLdHCgdNFNU�Cij1Wn��dHC M � � $�� � � MOD`DGF �iCgq FNdNd@PLCXe CXU�P�R<U�MGB�CgU(J K�& CXW
R1Y`j1eLeLdNFHaij1MGFHR<U�D PLRiq ULdHR5j<PLCEP�FNU MGB�C+aij1WOP�j1U�P MGB�C MOCEaOBLULFHaij1dIaOBkj1Wvj<aXMOCXWGFHDGMGFHaED R1YIMGB�C+aij1WOP �
WOCij1dNFHDGMGFHaij1dNd ' DGe Cij1wbFNUL]Tj\D K j1WGM aij1WOP�dHR<]8��dHC7q FNdNdbeLWOR & j & d ' BkjEV5C/DGF �iC?j1WOR<JLU�P+f � U Duf � �8} &(' MOCED	�

J C�j<DODGJ K CgMGBkj1MTMGB�CgdHR<](��dHC	aER<U�DGFHDGMODTR1Y j dNFHDGMTR1Y?P�j1Mvj+CXU(MGWGFHCED�K _uo D M r q BLFHaOB WOCXeLWOCEDOCXU(Mgj
WOCEaER<WOP+Y[R<W MGB�C^CXV5CXU(MOD\MOR & C`dHR<]>]5CEP &(' Cij<aOB j1eLeLdNFHaij1MGFHR<U r j1U�P�Cij<aOB P�j1Mvj%CXU(MGW ' FHDIj<DODGFN]>U�CEP
j�JLULF � J�C`DOCXWGF j1d U(J K�& CXW\FNU+U(J K CXWGFHaij1dNd ' FNU�aXWOCij<DGFNUL]�R<WOPLCXW	�@A?B�C K j�� F K J K U(J K�& CXWIR1Y-P�j1Mvj
CXU(MGWGFHCED�K � M PLCXe CXU�PLDIR<U MGB�C^DGF �iC�R1Y@Cij<aOB�P�j1Mvj%CXU(MGW ' j1U�P�MGB�C�DGF �iC^R1Y@MGB�CTdHR<]S��dHC �/A?B(J�D r F Y
q/CIPLCXU�R<MOC\MGB�C�$ 
��P�j1Mvj^CXU(MGW ' FNU�MGB�C\dHR<]*��dHC &(' � � " r MGB�C\dHR<]*��dHC�� q FNdNdkBkjEV5CIMGB�C?Y[R<dNdHRiq FNUL]
Y[R<W K

� ��� � � ��� � ��� �
	
	
	�� � � "��


�� � � ���

Y[R<W\DOR K C�� � � j1U�P�� � $ � � �
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� PLCij1dNd ' Cij<aOB�P�j1Mvj�CXU(MGW ' DGB�R<JLdHP aER<WGWOCEDGe R<U�P�MOR K JLdNMGFNeLdHC	j1J�P FNMvj & dHC � CXV5CXU(MOD �vr j1U�PQMvj1w5C^MGB�C
Y[R<W K DGe CEaXF��kCEP & CXdHRiq��mWlR<MOC�MGBkj1Mgq/C+j<DODGJ K C�MGBkj1M�MGB�C aij1WOPfV DgZ G Slm FHD�MGB�C R<ULd ' CXU(MGFNM '
WOCEDGe R<U�DGF & dHC`Y[R<W JLe P�j1MGFNUL]�MGB�C^CXU(MGWGFHCED\FNUQMGB�CTdHR<] ��dHC � J ClY JLWGMGB�CXWlj<DODGJ K C`MGBkj1MC{

� � " � � ��� $������
	����� � � � "'&
��� � ��� $���� ��� �

q B�CXWOC

� ��� $���� � ��� � ������� ��� � � � � ����� 

 � � ��� �

A?B�C	DOCXekj1Wvj1MOR<W^aOBkj1Wvj<aXMOCXW & CXM6q/CECXU
�kCXdHPLD`FHD! � Vpj1U�P � � ��WOCXeLWOCEDOCXU(MOD^aER<U�aij1MOCXUkj1MGFHR<U9R1Y/P�j1Mvj
FNMOC K D	� A?B�C � ��� $�����V>j1WGF j & dHC aER<U(Mvj1FNU�D�MGB�C JLULF � J�C j1eLeLdNFHaij1MGFHR<U�FHPLCXU(MGF��kCXW�K � � _ M �kCXdHP
j<D�PLCEDOaXWGF & CEP FNU�MGB�C � �O� E6B fCA �l� DGMvj1U�P�j1WOP � � U�� r MGB�CQV>j1dNJ�CQR1Y ��� q BLFHaOB FHD�j K R<U�R<MOR<U �
FHaij1dNd ' FNU�aXWOCij<DGFNUL] DOC � J�CXU�aEC�U(J K�& CXW r j1U�P�MGB�C j<aXMGJkj1d`P�j1MvjI�kCXdHP R1YTMGB�C�dHR<]>]5CEP CXV5CXU(MOD FHD
K � � � � � � ��� 	
	
	 � � �!� M r q B�CXWOC � FHD\MGB�C K j�� F K J K U(J K�& CXW`R1Y@dHR<]>]5CEP CXV5CXU(MOD	�?A?B�C^V>j1dNJ�C�R1Y
� q FNdNd & CTj�V>j1WGF j & dHC`U(J K�& CXWIPLCXe CXU�P FNUL] R<UQMGB�CTDGF �iC`R1Y-MGB�C`dHR<]���dHC^j1U�P MGB�C`U(J K�& CXWIR1Y-MGB�C
� ��DzK DOCEC �;� � � � 
 M ��o7j<aOB � � " r q B�CXWOC � � $ � � r q FNdNdpCXFNMGB�CXWIB�R<dHP P�j1MvjgY WOR K j%MGWvj1U�Dvj<aXMGFHR<U
WOCEaECXFNeLM7R<W MGB�C?JLULF � J�C\CXV5CXU(M FHPLCXU(MGF��kaij1MGFHR<U FNU Y[R<W K j1MGFHR<UIK#o � _ M Y[R<W@MGB�C\aER<WGWOCEDGe R<U�P FNUL]gCXV5CXU(M
MOR & CTdHR<]>]5CEP �

A?B�C!	����� � � � "'&
�"� � ��� $���� � �kCXdHP�WOCXeLWOCEDOCXU(MODlMGB�C^WOCEDGJLdNMlR1Y7j1eLeLd ' FNUL] MGB�C�m � t Y JLU�aXMGFHR<U
	�J�DGFNUL] j<D	FNULeLJLM�j DOCEaXWOCXM	w5C ' �$#%� j1U�P�j<D%P�j1Mvj MGB�C eLWOCXVbFHR<J�DGd ' ]5CXU�CXWvj1MOCEP�P�j1Mvj CXU(MGW '
K � � "'&
�;M j1dHR<UL]Qq FNMGB�MGB�C	aXJLWGWOCXU(M � ��� $���� �^A?B�C	DOCEaXWOCXM`w5C '��$#%� aER<JLdHP & C�]5CXU�CXWvj1MOCEP &('
j MGWGJ�DGMOCEP�CXU(MGFNM ' & JLM%q FNdNd & C+wbU�Riq U R<ULd ' FNU(MOCXWGUkj1dNd ' FNU MGB�C�aij1WOP � A?B�C+d j1MGMOCXW aER<JLdHP & C
DOCEaXJLWOCXd ' FNU�DGMvj1dNdHCEP FNU MGB�C+aij1WOP CXFNMGB�CXW�P JLWGFNUL]�MGB�C e CXWODOR<Ukj1dNFHDvj1MGFHR<U�eLBkj<DOC+R<W%j1M�j1U ' d j1MOCXW
DGMvj1]5C+P JLWGFNUL] MGB�C+aij1WOP dNF Y[C+a ' aXdHC q B�CXU�MGB�C+aij1WOP Riq U�CXW PLCEaXFHPLCED	MOR j<aXMGFNV>j1MOC+MGB�C dHR<]>]>FNUL]
e R<dNFHa ' �\A?B�C!	����� � � � "'&
�!� � ��� $���� � �kCXdHP dNFNULw DIMGB�C^eLWOCXVbFHR<J�DlP�j1Mvj CXU(MGW ' q FNMGB MGB�C K R>DGM
WOCEaECXU(MlR<U�C � G FNUkj1dNd '5r  ��V�PLCXU�R<MOCED MGB�C^CXU�P�R1Y MGBLFHD\P�j1Mvj%CXU(MGW ' �

� U ]5CXU�CXWvj1d r dHR<]���dHCED	aER<U(Mvj1FNU j�MGF K CEDGMvj K e�� � D K j1WGM	aij1WOP q FNdNd?U�R<M	e R>DODOCEDOD	j�WOCij1d?MGF K C
aXdHRbaOw j1U�P q/R<JLdHP U�CECEP MOR�WOCXd ' R<U+C�� MOCXWGUkj1d=PLCXVbFHaECED Y[R<W/MGB�CIV>j1dNJ�ClR1Y3MGB�CIMGF K CEDGMvj K e��@olCXU�aEC
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FNU9MGBLFHDgCXU(VbFNWOR<U K CXU(M�jQMGF K CEDGMvj K e q/R<JLdHP & C R1Y dNF K FNMOCEP9V>j1dNJ�C �QA?B(J�D r FNM�q?j<D	PLCEaXFHPLCEP9MOR
K j1w5C`MGB�ClFNU�aXdNJ�DGFHR<U�R1Y j�MGF K CEDGMvj K e R<eLMGFHR<Ukj1d � J CTj<DODGJ K ClMGBkj1M MGB�C`DOC � J�CXU�aEClU(J K�& CXW ���
FHD%]5CXU�CXWvj1MOCEP�J�DGFNUL] j aER<JLU(MOCXW B�CXdHP�FNU(MOCXWGUkj1dNd ' MOR MGB�C�aij1WOP r j1U�P�q BLFHaOB aij1ULU�R<M & CQWOCEDOCXM
R<WgR<MGB�CXWGq FHDOC K RbP F��kCEP &(' j1U ' C�� MOCXWGUkj1d/CXV5CXU(MOD	� � U ekj1WGMGFHaXJLd j1W r PLRiq ULdHR5j<P FNUL]�MGB�C�dHR<]~��dHC
aER<U(MOCXU(MOD?MORgj1U � J�P FNM/Z3R<]S�(MOR<Wvj1]5C �bCXWGV5CXW K � Z[�O� M q FNdNduU�R<M7FNU(V5R<dNV5CIWOCEDOCXMGMGFNUL]gMGB�CIDOC � J�CXU�aEC
U(J K�& CXW	aER<JLU(MOCXW	��A?B�C DOC � J�CXU�aEC�U(J K�& CXWOD	R1Y MGB�C P�j1Mvj�CXU(MGWGFHCED � � � � � aij1U9MGB(J�D & C�J�DOCEP
MOR�R<WOPLCXWlPLRiq ULdHR5j<PLCEP P�j1Mvj%CXU(MGWGFHCED r j1U�PQ](j1e�D\FNU�U(J K�& CXWODlaij1U & CTJ�DOCEPQMOR%FNU�P FHaij1MOC^dHR>DGMIR<W
PLCXdHCXMOCEPQdHR<] ��dHC^P�j1Mvj%CXU(MGWGFHCED	�

� D`eLWOCXVbFHR<J�DGd ' DGMvj1MOCEP r MGB�C	eLJLWGe R>DOC%R1Y?FNU�aXdNJ�P FNUL] j K CEDODvj1]5C�j1JLMGB�CXU(MGFHaij1MGFHR<U aERbPLCmK m � t�M
R1Y=MGB�C\eLWOCXVbFHR<J�D ]5CXU�CXWvj1MOCEP P�j1Mvj^CXU(MGW ' FHD MOR�C;|=CEaXMGFNV5CXd ' dNFNULw	ekj1FNWOD/R1Y3DGJ�aEaECEDODGFNV5CXd ' ]5CXU�CXWvj1MOCEP
P�j1MvjQCXU(MGWGFHCED	� o@V5CXU(MGJkj1dNd '5r MGBLFHD`q FNdNd7aXWOCij1MOC j+aOBkj1FNU9R1Y/dNFNULwbFNUL]�FNU Y[R<W K j1MGFHR<U � A 
�� R1Y j1dNd@MGB�C
]5CXU�CXWvj1MOCEP�CXU(MGWGFHCED r j1U�P�j1dHR<UL]�q FNMGB�MGB�C+DOC � J�CXU�aEC U(J K�& CXW ���?r q FNdNdIj<aXM�j<D%j eLWOR<MOCEaXMGFHR<U
K CEaOBkj1ULFHD K j1](j1FNU�DGM\JLUkj1JLMGB�R<WGFHDOCEP�FNU�DOCXWGMGFHR<U R<W\PLCXdHCXMGFHR<U R1Y � � � �

��������� ��� � ���� � 	 �  � � � 	 � � 	 � � �  � � �� � � � � � 	 � � � 	 �

A?B�C dHCXUL]>MGB FNU &(' MOCED7R1Y3Cij<aOBS�kCXdHP�R1Y=MGB�C\P�j1Mvj^CXU(MGW ' K _uo M FHD7j<D@Y[R<dNdHRiq\D	� A?B�CICXU�P�aOBkj1Wvj<aXMOCXW
K�� M r j1dHR<UL]�q FNMGB MGB�C��kCXdHP DOCXekj1Wvj1MGFNUL] aOBkj1Wvj<aXMOCXWOD(K � M q FNdNd & C�R<U�C &(' MOC�Cij<aOB�� c@dHCij<DOC%U�R<MOC
MGBkj1M�MGB�CLK �?M �kCXdHP r FNU�P FHaij1MGFNUL]9MGB�C�aER<U�aij1MOCXUkj1MGFHR<U R1Y`M6q/R9P�j1Mvj FNMOC K D r FHD%U�R<M�Mvj1w5CXU FNU(MOR
j<aEaER<JLU(Mlq B�CXU aij1dHaXJLd j1MGFNUL] MGB�C^DGF �iC^R1Y Cij<aOB�� � �/A?B�C ��� � �kCXdHP aER<JLdHP & CTWOCXeLWOCEDOCXU(MOCEP�j<D
j fCA &(' MOC DGMGWGFNUL] r j<D�PLC;��U�CEP FNU � � U�� j1U�P ��� aER<JLdHP & C%WOCXeLWOCEDOCXU(MOCEP j<D�j � &(' MOC%U(J K�& CXW
K F � C �  U+U+U f+V r MGB�CIaER<JLU(MOCXW/Y[R<W7MGB�CIFNULFNMGF j1d P�j1Mvj�CXU(MGW 'aM �@A?B�Clm � t R1Y3MGB�CIdNFNULwbFNUL]�FNU Y[R<W K j1MGFHR<U
�kCXdHPQq FNdNdpaER<U(Mvj1FNU �%&(' MOCED	�

Z3CXM7J�D/j<DODGJ K C MGBkj1M MGB�CIDGF �iC\R1Y=MGB�C JLULF � J�CICXV5CXU(M7FHPLCXU(MGF��kaij1MGFHR<U�K#o � _ M FNU Y[R<W K j1MGFHR<U+R1Y3Cij<aOB
CXV5CXU(M FHD j1WOR<JLU�Pm� &(' MOCED*K C � ] �  � _ U �+A:V r FNU�P FHaij1MOCEDIj1UQSIe P�j1MOClR<e CXWvj1MGFHR<U M � G JLWGMGB�CXW K R<WOC r dHCXM
J�D7j<DODGJ K C/MGBkj1M/j1eLeLdNFHaij1MGFHR<U�D7aER<U(Mvj1FNU+j K j�� F K J K U(J K�& CXWnK � M R1Y � ��D@MOR & C?DGMOR<WOCEP%FNU�Cij<aOB
P�j1Mvj`CXU(MGW '5r q B�CXWOC*K C � ] � � � ��� M � � DGF K eLdHC aij1dHaXJLd j1MGFHR<U q FNdNdLWOCXV5Cij1d�MGBkj1M@MGB�C � � CXU(MGWGFHCED r F � C �
��� � � � � ����� 

 � � ��� � r R1Y Cij<aOB P�j1MvjQCXU(MGW ' j1dHR<UL]�q FNMGB MGB�C�DOCXekj1Wvj1MOR<W�aOBkj1Wvj<aXMOCXWOD & CXM6q/CECXU
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MGB�Cu�kCXdHPLD q FNdNd3BkjEV5C�j1U C�� e CEaXMOCEPQdHCXUL]>MGB�FNU &(' MOCEDIR1Y � � � � � � ��� ��� � � ��� � � � � � �

� Y jIU(J K�& CXW R1Y CXV5CXU(MOD8K � M FHD J�DOCEPgMGB�CXU	MGB�C7Y[R<W K JLd jlq BLFHaOB PLCXWGFNV5CED MGB�C/MOR<Mvj1d�DGekj<aEC?RbaEaXJLeLFHCEP
&(' Cij<aOB P�j1Mvj%CXU(MGW ' K _uo M FHD MGB�C`Y[R<dNdHRiq FNUL]a{

_uox�(ekj<aEC � ��� � ��� �

q B�CXWOC $ �`FHD MGB�C\U(J K�& CXW?R1Y &(' MOCED Y[R<W MGB�C\DOCXekj1Wvj1MOR<W?aOBkj1Wvj<aXMOCXWOD & CXM6q/CECXU MGB�C��kCXdHPLD r MGB�C\WOCEDGM
R1Y MGB�C�j<aXMGJkj1df�kCXdHPLD r j1U�P=��Ukj1dNd ' MGB�C^CXU�P FNUL] aOBkj1Wvj<aXMOCXW	�

A?B�C`eLWOR<e R>DOCEP�DGMvj1U�P�j1WOP+dHR<] ��dHClY[R<W K j1M K j1FNU(Mvj1FNU�D`jgBLFN]>BQdHCXV5CXdpR1Y��kC�� F & FNdNFNM ' MORiq?j1WOPLDlDGJ�a �
aECEDOD Y JLdNd ' j<P�j1eLMGFNUL]^FNMODOCXd Y3j1U�P%dHR<]>]>FNUL]^FNU Y[R<W K j1MGFHR<U�Y WOR K jlV>j1WGFHCXM ' R1Y=P F�|=CXWOCXU(M/j1eLeLdNFHaij1MGFHR<U�D	�
A?B�CXWOC Y[R<WOC r j1dNMGB�R<JL]>B FNM�FHD�DGJL]>]5CEDGMOCEP MGBkj1M�MGB�C ZqoN�kCXdHP9R1Y\Cij<aOB P�j1Mvj�CXU(MGW ' K _uo M DGB�R<JLdHP
aER<U(Mvj1FNUQj`U(J K�& CXW � R1Y3CXV5CXU(MOD r j1dNdHRbaij1MGFHR<U R1Y=MGBLFHD7DGekj<aECIaij1U & C dHC Y M MORTMGB�CIP FHDOaXWOCXMGFHR<U R1Y=MGB�C
j1eLeLdNFHaij1MGFHR<U+PLCEDGFN]>U�CXW	� � U MGBLFHD7aij<DOC\MGB�C Y[R<W K JLd j^q BLFHaOB+PLCXWGFNV5CED7MGB�C\MOR<Mvj1duDGekj<aECIRbaEaXJLeLFHCEP &('
Cij<aOB P�j1Mvj%CXU(MGW ' FHD MGB�C`Y[R<dNdHRiq FNUL]a{

_uox�(ekj<aEC X ���	�
���

q B�CXWOC � WOCXeLWOCEDOCXU(MOD\MGB�C`MOR<Mvj1d3U(J K�& CXWIR1Y &(' MOCED FNUQMGB�C ��� � � CXU(MGWGFHCEDlj1U�P $ AgFHD?MGB�C`U(J K�& CXW
R1Y &(' MOCED?Y[R<W/MGB�ClWOCEDGM R1Y-MGB�C8�'�LCEP��kCXdHPLD r K DOCXekj1Wvj1MOR<WIj1U�PQR<MGB�CXW aOBkj1Wvj<aXMOCXWOD M � G R<dNdHRiq FNUL]�MGBLFHD
j1eLeLWOR5j<aOB MGB�C�j1eLeLdNFHaij1MGFHR<U9PLCXV5CXdHR<e CXWOD�j1WOCgdHC Y MTq FNMGB�MGB�C	Mvj<DGw R1Y/B�Riq�C;|=CEaXMGFNV5CXd ' MGB�C ' aij1U
J�DOC`MGB�CEDOC � � CXU(MGWGFHCED r MOR & CEDGM\DGJLFNM\MGB�CXFNW\U�CECEPLD	� G R<WIC���j K eLdHC r FNU�DGMOCij<P�R1Y@BkjEVbFNUL] K JLdNMGFNeLdHC
� ��D%MGB�C�Dvj K C�DGekj<aECQaER<JLdHP & CQWOCX](j1WOPLCEP j<D j�DGFNUL]>dHCQd j1WG]5CXW CXU(MGW ' MGBkj1M�MGB�C j1eLeLdNFHaij1MGFHR<U
PLCXV5CXdHR<e CXWOD/aij1U�J�DOCIj<D@MGB�C ' q?j1U(M	� A?B�CIj & RiV5CIR & DOCXWGV>j1MGFHR<U+j1dHDOR�j<PLP WOCEDODOCED MGB�C\C�� MOCXU�DGF & FNdNFNM '
R1Y MGB�CTdHR<]���dHCEDIDGFNU�aEC`MGB�C '+K j1FNU(Mvj1FNU�jgV5CXW ' �kC�� F & dHC^DGMGWGJ�aXMGJLWOC �

h U
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��������� � � � � � � 	 � � �  � � �� ��� ��� � � � � � � � 	 � � � 	 �

A?B�CXWOCTj1WOCIM6q/R	P F�|=CXWOCXU(M R<eLMGFHR<U�D/q B�CXUQaij1dHaXJLd j1MGFNUL]	MGB�CIU(J K�& CXW R1Y-P�j1Mvj�CXU(MGWGFHCED?FNU+Cij<aOB dHR<]
��dHC r PLCXe CXU�P FNUL] R<U�MGB�C`U(J K�& CXWlR1Y@CXV5CXU(MODIMOR & C`dHR<]>]5CEP �

A?B�Cz��WODGM`eLWOR<e R>Dvj1d7j<DODGJ K CED`MGBkj1M`MGB�C	dHR<](��dHC	aER<U(Mvj1FNU�DgjS�'�LCEP U(J K�& CXW�R1Y?CXV5CXU(MODTFNU Cij<aOB
P�j1Mvj CXU(MGW ' C � ] � � � ��� � A?B�C K j�� F K J K DGekj<aECLK FNU &(' MOCED M R1Y�Cij<aOB P�j1Mvj9CXU(MGW ' q FNdNd & C
aij1dHaXJLd j1MOCEPQj<aEaER<WOP FNUL]%MOR�MGB�C`j & RiV5CIY[R<W K JLd j�F � C �b_uo��(ekj<aEC � � � ��� ��� � � � � � � ��� � J FNMGB
MGBLFHD�j1eLeLWOR5j<aOB�MGB�C+U(J K�& CXW�R1Y`P�j1Mvj CXU(MGWGFHCED%FNU�j dHR<]���dHC
K R1YlDGF �iC+Z G � M FHDgMGB�C Y[R<dNdHRiq FNUL]a{
� ������� ����� � �	��
��� � ��� � G R<W^C���j K eLdHC r q B�CXU j dHR<]~��dHC%R1YTf � �(} &(' MOCED^FHD`J�DOCEP q/C	q FNdNd
]5CXM � ����� ����� � � � ��� ���(� ���%CXU(MGWGFHCED r q BLFHaOB FHD U�R<M\V5CXW ' WOCEDGMGWGFHaXMGFNV5C�j1Mlj1dNd �

A?B�C DOCEaER<U�P j1eLeLWOR5j<aOB�j<DODGJ K CED�MGBkj1MgCij<aOB P�j1Mvj CXU(MGW ' K FN]>B(MgU�R<M	aER<U(Mvj1FNU MGB�C K j�� F K J K
U(J K�& CXW�R1Y7dHR<]>]5CEP CXV5CXU(MOD	� G R<W^C���j K eLdHC r F Y j P�j1Mvj CXU(MGW ' dHR<]5D*� R<JLMTR1Y/FNMOD	fC�+CXV5CXU(MOD^j1U�P
j1U�R<MGB�CXWgP�j1MvjQCXU(MGW ' dHR<]5D f U R<JLM�R1YTfC� r j1U�P DOR�R<U r MGB�CXWOC K FN]>B(M & C%DGekj<aEC%Y[R<W^C�� MGWvjQP�j1Mvj
CXU(MGWGFHCED	�/A?B�CTU(J K�& CXW`R1Y MGB�C^P�j1Mvj�CXU(MGWGFHCED\MOR & C^aXd j1F K CEP�q FNdNd & C�j<DODGFN]>U�CEP�P ' Ukj K FHaij1dNd 'Q&('
MGB�C+D K j1WGM%aij1WOP�R<e CXWvj1MGFNUL] D ' DGMOC K �L�IU jEV5CXWvj1]5C�j1WOR<JLU�P $ D 
 C�� MGWvj P�j1Mvj�CXU(MGWGFHCED%q FNdNd & C
j<PLPLCEP &(' MGB�CTC�� FHDGMOCXU�aEC^R1Y@DGJ�aOB j K CEaOBkj1ULFHD K �

��������� � � � �� � � � 	 � �,� � ��� 	 �  � � � 	 � � � 	 � �  � � � ����� � 	 ����� 

�IJLW`eLWOR<e R>Dvj1dHD`FNU�P FHaij1MOC�j D K j1dNd@U(J K�& CXW^R1Y?CXV5CXU(MODTq BLFHaOB U�CECEP dHR<]>]>FNUL]QFNU j MGWGJLd ' K JLdNMGF��
j1eLeLdNFHaij1MGFHR<U9D K j1WGM^aij1WOP CXU(VbFNWOR<U K CXU(M	� J C & CXdNFHCXV5C	MGBkj1MTdHR<]>]>FNUL] DGJ�aOB FNU Y[R<W K j1MGFHR<U FNU�MGB�C
D K j1WGMTaij1WOP�dHR<]=��dHCED`eLWORiVbFHPLCED^C�� MGWvj CXVbFHPLCXU�aEC%R<U�MGB�C	DGJ�aEaECEDOD Y JLd@R<WTR<MGB�CXWGq FHDOC%aER K eLdHCXMGFHR<U
R1Y@aECXWGMvj1FNU CXV5CXU(MOD	�

t JLWGWOCXU(MGd '5r P J�CgMOR MGB�CgdNF K FNMOCEP DGMOR<Wvj1]5C	aij1ekj<aXFNM ' R1Y/D K j1WGMTaij1WOPLD r j WOCij1d q/R<WGdHP�F K eLdHC K CXU �
Mvj1MGFHR<U R1YlD K j1WGM	aij1WOP9dHR<]e��dHC DGF �iC�K Z G � M q FNdNd?R<ULd ' & C j1WOR<JLU�P f.Duf � ��} &(' MOCED	� J FNMGB R<JLW
eLWOR<e R>DOCEP DGMvj1U�P�j1WOP dHR<]���dHC^Y[R<W K j1M r MGB�C K j�� F K J K U(J K�& CXW^R1Y7P�j1Mvj CXU(MGWGFHCED K � M q FNdNd-V>j1W '
q FNMGBLFNU+MGB�ClWvj1UL]5C	f 
 DufCA � A?BLFHD/F K eLdNFHCED?MGBkj1M?MGB�C`D K j1WGM aij1WOP dHR<]z��dHCIq FNdNd B�R<dHPQj�WOCij<DOR<Ukj & dHC

h f
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U(J K�& CXW�R1Y?P�j1Mvj+CXU(MGWGFHCED & C Y[R<WOCgFNMu��dNdHD`JLe9j1U�P�U�CECEPLDTMOR & C%PLRiq ULdHR5j<PLCEP�K[j<D^PLCEDOaXWGF & CEP�FNU
aOBkj1eLMOCXWuA M R<WIDGF K eLd ' RiV5CXW � q WGFNMGMOCXU��

G JLWGMGB�CXW K R<WOC r F YpMGB�CTDOCEaER<U�P�j1eLeLWOR5j<aOB PLC;��U�CEP+FNU��;� � � � � FHD?MOR & CIY[R<dNdHRiq/CEPQq B�CXU j1dNdHRbaij1MGFNUL]
MGB�C^P�j1Mvj�CXU(MGWGFHCED r j1U�P j1dNd3MGB�CTJLU(J�DOCEP DGekj<aEC^R1Y Cij<aOB P�j1Mvj%CXU(MGW ' j1dHR<UL] q FNMGB�MGB�CTMGWGJLU�aij1MOCEP
DGekj<aECQWOCEDGJLdNMGFNUL] Y WOR K Y[R<W K JLd j � FHD�aER<dNdHCEaXMOCEP r MGB�CXU C�� MGWvj�DGekj<aEC+Y[R<W j D K j1dNd U(J K�& CXW R1Y
j<PLP FNMGFHR<Ukj1d-P�j1Mvj%CXU(MGWGFHCED K FN]>B(M & CTaXWOCij1MOCEP �

G FNUkj1dNd '5r j1U�R<MGB�CXW\FHDODGJ�Clq BLFHaOB�U�CECEPLD MOR & ClMvj1w5CXU�FNU(MOR�j<aEaER<JLU(MIFHD?MGB�C`WOCXd j1MGFHR<U & CXM6q/CECXU�MGB�C
P�j1Mvj CXU(MGW ' DGF �iC j1U�P9MGB�C�dHR<]e��dHC PLRiq ULdHR5j<P9Y WOC � J�CXU�a ' � G R<W	C���j K eLdHC r F Y\MGB�C�dHR<]m��dHCED	j1WOC
WOCX]>JLd j1WGd ' PLRiq ULdHR5j<PLCEP Y WOR K MGB�C%aij1WOP r MGB�CXU MGB�C%DGF �iC	R1Y/MGB�C%P�j1Mvj+CXU(MGW ' aER<JLdHP�FNU�aXWOCij<DOC%FNU
R<WOPLCXW\MOR%WOCEaER<WOP j1U ' j<PLP FNMGFHR<Ukj1dpCXV5CXU(MOD	�

� ��� � � � � � � �

� U�MGBLFHD aOBkj1eLMOCXW q/C C���j K FNU�CEP P F�|=CXWOCXU(M MOCEaOBLULF � J�CED MGBkj1M aER<JLdHP & CQJ�DOCEP Y[R<W D K j1WGM aij1WOP
j1eLeLdNFHaij1MGFHR<U K R<ULFNMOR<WGFNUL] � o`jEVbFNUL] C���j K FNU�CEP�MGB�C�aOBkj1Wvj<aXMOCXWGFHDGMGFHaED`R1Y@MGB�C^P F�|=CXWOCXU(MleLWOR<e R>Dvj1dHD
q/C�aER<U�aXdNJ�PLCEP MGBkj1M MGB�C K R>DGMQj1eLeLWOR<eLWGF j1MOC K CXMGB�RbP q/R<JLdHP & C�MOR9eLWORiVbFHPLC j K R<ULFNMOR<WGFNUL]
K CEaOBkj1ULFHD K j<DIekj1WGMlMGB�C�� t � � �uApRbP�j ' V D`D K j1WGM`aij1WOP�MOCEaOBLU�R<dHR<] ' R�|=CXWOD & R<MGB MGB�C�WOC � JLFNWOCEP
eLWORbaECEDODGFNUL]�e Riq/CXW j1U�P MGB�C+DGMOR<Wvj1]5CQaij1ekj<aXFNM ' FNU�R<WOPLCXW%MOR Y JLd���dNd MGB�C WOC � JLFNWOC K CXU(MOD R1YIMGB�C
eLWOR<e R>DOCEP�P ' Ukj K FHaTdHR<]>]>FNUL] K CEaOBkj1ULFHD K �

�IJLW K CEaOBkj1ULFHD K aij1U & C�J�DOCEP & R<MGB9Y[R<WgD K j1WGM	aij1WOP�j1eLeLdNFHaij1MGFHR<U K R<ULFNMOR<WGFNUL]�K FHPLCXU(MGF Y ' FNUL]
ekj ' � j<D � ' R<J � J�DOC`j1U�P�dNFHaECXU�DGFNUL]	PLCXMvj1FNdHD M r j1U�P%Y[R<W � ��dNMOCXWGFNUL] � WOCEaECXFNeLM7WOC � J�CEDGMOD & C Y[R<WOC\MGB�C ' j1WOC
j<PLPLCEPQFNU�MGB�C`dHR<] ��dHCED	�

G FNUkj1dNd '5r q/C C�� eLd j1FNU�CEP�MGB�C j<P V>j1U(Mvj1]5CED+R1Y^j DGMvj1U�P�j1WOP FHDOCEP�dHR<]
��dHCQY[R<W K j1M	� A?B�C�dHR<]
��dHC
Y[R<W K j1M�PLCEDOaXWGF & CEP FNU MGBLFHD�aOBkj1eLMOCXWgDGJ�aEaECEDOD Y JLdNd ' K CECXMOD^MGB�C�WOC � JLFNWOC K CXU(MODgR1Y MORbP�j ' V D K JLdNMGF
j1eLeLdNFHaij1MGFHR<U+D K j1WGM/aij1WOPLD r DGFNU�aEC\FNM7C;|=CEaXMGFNV5CXd ' JLMGFNdNFHDOCED7MGB�C\WOCXd j1MGFNV5CXd ' D K j1dNd j K R<JLU(M/R1YpD K j1WGM
aij1WOP K C K R<W ' �

h $
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� U�MGBLFHDIaOBkj1eLMOCXWlq/C^eLWOCEDOCXU(MlV>j1WGFHR<J�DIaER K eLJLMvj1MGFHR<Ukj1dNd ' eLWvj<aXMGFHaij1d K CXMGB�RbPLD Y[R<WIPLRiq ULdHR5j<P FNUL]
MGB�C`dHR<]z��dHCED/Y WOR K jgD K j1WGM aij1WOP+MOR%j1U�R<MGB�CXWIPLCXVbFHaEClq BLFHaOB PLRbCED/U�R<M\DGJ:|=CXW/Y WOR K F K%K CEP F j1MOC
DGMOR<Wvj1]5CTWOCEDGMGWGFHaXMGFHR<U�D	�
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A?B�C7j<P V>j1U�aECEP^eLWORbaECEDODGFNUL]\e Riq/CXW@j1U�PTMGB�C@WOCXd j1MGFNV5CXd ' JLULdNF K FNMOCEPgDGMOR<Wvj1]5C aij1ekj<aXFNMGFHCED-R1YLMORbP�j ' V D
aER K eLJLMOCXWlD ' DGMOC K D DGF K eLdNF Y ' MGB�CTJ�DOCTR1Y dHR<] ��dHC`Bkj1U�P dNFNUL] K CEaOBkj1ULFHD K D	�

� U j�D K j1WGMlaij1WOP CXU(VbFNWOR<U K CXU(M r DGe CEaXF��kagj1eLeLdNFHaij1MGFHR<U�eLWOCXWOC � JLFHDGFNMOCED r P F�|=CXWOCXU(M`R<e CXWvj1MGFNUL] CXU �
VbFNWOR<U K CXU(MOD r R<W\CXV5CXU DGdNFN]>B(MIV>j1WGF j1MGFHR<U�DIR1Y MGB�CTMGWGJ�DGM WOCXd j1MGFHR<U�DGBLFNe�D`j K R<UL]�MGB�CTekj1WGMGFHaXFNekj1U(MOD r
R1Y MOCXU F K e R>DOC P F�|=CXWOCXU(M	dHR<]e��dHC J�DOCED	� � D^q/C+C�� eLd j1FNU�CEP9FNU MGB�C eLWOCXVbFHR<J�D	aOBkj1eLMOCXW r j K R<UL]
MGB�C K R>DGM�F K e R<WGMvj1U(M	WOCEDGMGWGFHaXMGFHR<U�D^Y[R<W	j1U C;|=CEaXMGFNV5C F K eLdHC K CXU(Mvj1MGFHR<U�R1YIjQdHR<]m��dHC�Bkj1U�P dNFNUL]
K CEaOBkj1ULFHD K FHD MGB�CTdNF K FNMOCEP�DGMOR<Wvj1]5C^DGekj<aECTR1Y MGB�C^D K j1WGMIaij1WOP �

J Bkj1MOCXV5CXWIDGekj<aEC`FHDIj1dNdHRbaij1MOCEP+Y[R<W MGB�CTDGMOR<Wvj1]5C^R1Y@j	D K j1WGMIaij1WOP+dHR<] ��dHC`q FNdNd=U�R<M & CTCXU�R<JL]>B r
j<D�DORbR<U�CXW�R<W�d j1MOCXW^FNM�q FNdNd4��dNd7JLe��m�IJLW^]5R5j1d7B�CXWOC�FHD^MORQeLJ�DGB MGB�C DGMvj1MOC �6R1Y � MGB�C � j1WGM%j+dNFNMGMGdHC
Y JLWGMGB�CXW\j1U�P+PLCij1d q FNMGB+MGB�C`aER K eLdHC��Qj1U�P WOCij1dNFHDGMGFHalFHDODGJ�C`R1Y-DOCEaXJLWOCXd ' C�� MGWvj<aXMGFNUL]%MGB�CldHR<]z��dHCED
Y WOR K MGB�C^aij1WOP j1U�P�DGMOR<WGFNUL]�MGB�C K FNU�DOR K C^R<MGB�CXW\dHRbaij1MGFHR<U��

� U MGBLFHD`aOBkj1eLMOCXWTq/C	P FHDOaXJ�DODleLWOR<MORbaER<dHD^j1U�P e R<dNFHaXFHCED`MGBkj1M`U�CECEP MOR & CgaER<U�DGFHPLCXWOCEP q B�CXU�MGB�C
DGekj<aEC�jEV>j1FNd j & dHC`Y[R<W dHR<] ��dHCED FNU D K j1WGM\aij1WOPLD\FHD ��dNdNFNUL]�JLe j1U�PQMGB�CTdHR<]���dHCEDIj1WOC�j & R<JLM\MOR & C
PLRiq ULdHR5j<PLCEP9MOR�DOR K C�R<MGB�CXWgPLCXVbFHaEC � J C�DGMvj1WGM &(' BLFN]>BLdNFN]>B(MGFNUL] MGB�C%]5CXU�CXWvj1d7WOC � JLFNWOC K CXU(MOD
Y[R<W�j DOCEaXJLWOC+dHR<]���dHC MGWvj1U�D Y[CXW K RbPLCXd � J C MGB�CXU�PLCEDOaXWGF & C+R<JLW�j1eLeLWOR5j<aOB�MOR�DOCEaXJLWOCQD K j1WGM
aij1WOP dHR<]���dHC�MGWvj1U�D Y[CXW &(' eLWOCEDOCXU(MGFNUL]+MGBLWOCECgP F�|=CXWOCXU(M`dHR<]���dHC�PLRiq ULdHR5j<P�eLWOR<MORbaER<dHD	� G FNUkj1dNd '5r
q/C+PLCEDOaXWGF & C aER K%K R<U�F K eLdHC K CXU(Mvj1MGFHR<U PLCXMvj1FNdHD%j1U�P P FHDOaXJ�DOD	DOCXV5CXWvj1d/eLWvj<aXMGFHaij1d FHDODGJ�CED�MGBkj1M
BLFN]>BLdNFN]>B(MlaECXWGMvj1FNU PLCEDGFN]>UQWOCEDGMGWGFHaXMGFHR<U�D	�

� ��� � � � � �	��
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� UQMGBLFHD DOCEaXMGFHR<U�q/C`eLWOCEDOCXU(MIDOR K C`]5CXU�CXWvj1d3WOC � JLFNWOC K CXU(MOD`j1U�PQR & DOCXWGV>j1MGFHR<U�D?Y[R<W MGB�CTZ3R<] G FNdHC
_`Riq ULdHR5j<P m RbPLCXd �

h �
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J C+j<DODGJ K C MGBkj1M	MGB�C+Z3R<] G FNdHC+_`Riq ULdHR5j<P m�j1Ukj1]5CXWmK Z G _`m M Bkj<D%j<aEaECEDODgMOR MGB�C aXW ' eLMOR �
]>Wvj1eLBLFHa+Y JLU�aXMGFHR<U�D%WOCEDGFHP FNUL] FNU�MGB�CQaij1WOP r j1U�P FHD%aij1ekj & dHC�R1YTj<DODGFN]>ULFNUL] JLULF � J�CQDOC � J�CXU(MGF j1d
U(J K�& CXWOD?MOR^MGB�CIdHR<]_��dHCED?j & R<JLM/MOR & CIPLRiq ULdHR5j<PLCEP � �bCEaER<U�P d '5r q/ClWOC � JLFNWOC\MGBkj1M/MGB�CIdHR<]_��dHCED
q FNdNd & C�dNFNULw5CEP9q FNMGB Cij<aOB R<MGB�CXWgFNU R<WOPLCXWgMGBkj1M�FNM�q FNdNd & CEaER K C P F
	 aXJLdNM	MOR j<PLP r PLCXdHCXMOC R<W
K RbP F Y ' j1U ' CXU(MGWGFHCEDTq FNMGB�R<JLM^DGJ�aOB aOBkj1UL]5CED & CXFNUL]QCXVbFHPLCXU(M	� J B�CXU�MGB�C	dHR<]=��dHCED^j1WOCgdNFNULw5CEP
MOR<]5CXMGB�CXW DGJ & DGMvj1U(MGF j1d`j1J�P FNMGFNUL] CXVbFHPLCXU�aEC�FHD j1JLMOR K j1MGFHaij1dNd ' aXWOCij1MOCEP � � U R<WOPLCXW�MOR9j<aOBLFHCXV5C
j1eLeLWOR<eLWGF j1MOC dHR<]e��dHC aOBkj1FNULFNUL]�q B�CXU MGB�C dHR<]m��dHCED%j1WOC PLRiq ULdHR5j<PLCEP q/C WOC � JLFNWOC�MGB�C J�DOC R1Y
aXW ' eLMOR<]>Wvj1eLB ' �

A?B�C K j1FNU�J�DOCgR1Y/aXW ' eLMOR<]>Wvj1eLB ' B�CXWOCgFHDlMGBkj1M`MGB�C	Z G _`m j1eLe CXU�PLD^j aXW ' eLMOR<]>Wvj1eLBLFHa�aOB�CEaOw
V>j1dNJ�C�K m � t�M R<U�MGB�C�PLRiq ULdHR5j<PLCEP dHR<]S��dHCED	� � U�R<JLWIeLWOR<e R>Dvj1dHD\q/C^WOC � JLFNWOCTMGBkj1MlR<U�aECgj	w5C '
FHDTDGMOR<WOCEP FNU MGB�C%aij1WOP�FNMTq FNdNd@U�CXV5CXWgj1eLe Cij1W^R<JLMODGFHPLC%MGB�C%aij1WOP � G R<W^C���j K eLdHC r F Y/MGB�C	w5C ' FHD
DGBkj1WOCEP & CXM6q/CECXUQj1U � Z[�O��j1U�P�MGB�C\aij1WOP�FNM7q FNdNduR<ULd '	& C\wbU�Riq U & CXM6q/CECXU MGB�CEDOC\M6q/RgCXU(MGFNMGFHCED	�
A?BLFHDTw5C ' aER<JLdHP & C	]5CXU�CXWvj1MOCEP &(' j MGWGJ�DGMOCEP CXU(MGFNM ' j1U�P DGJ & DOC � J�CXU(MGd '5r DGMOR<WOCEP�FNU MGB�C%aij1WOP
P JLWGFNUL]+MGB�Cge CXWODOR<Ukj1dNFHDvj1MGFHR<U eLBkj<DOC r j1dHR<UL]+q FNMGB�eLJ & dNFHDGBLFNUL]QMGB�Cgw5C ' FHPLCXU(MGF��kaij1MGFHR<U U(J K�& CXW
R<WIj%aER<WGWOCEDGe R<U�P FNUL]�eLJ & dNFHa^w5C ' aECXWGMGF��kaij1MOC^FNU j	MGWGJ�DGMOCEP+eLJ & dNFHa^w5C ' P FNWOCEaXMOR<W ' �

� U MGB�C dHR<]���dHC+PLRiq ULdHR5j<P�eLWORbaECEDODgq/C BkjEV5C+MOR�CXU�DGJLWOC MGBkj1M�j dHR<]���dHC+DGMOR<WOCEP FNU MGB�C+aij1WOP
FHD^DOCEaXJLWOCXd ' MGWvj1U�D K FNMGMOCEP9j1U�P DGMOR<WOCEP�FNU9j1U � Z[�O� q FNMGB MGB�C K FNULF K j1d U(J K�& CXW�R1Y K CEDODvj1]5CED
C��LaOBkj1UL]5CEP � A?B�CQDGMOCXe�D%FNU(V5R<dNV5CEP�FNU�R<WOPLCXW�MOR CEDGMvj & dNFHDGB j1U�P j<aEaER K eLdNFHDGB aER K%K JLULFHaij1MGFHR<U
q FNMGB j1U � Z[�O��FHDTj1U�R<MGB�CXWTWOCEDGe R<U�DGF & FNdNFNM ' R1Y MGB�C	Z G _`m � G R<WTC���j K eLdHC r MGB�C�U�C�� M`MGF K C�MGB�C
aij1WOP%FHD@J�DOCEP j1U�P%MGB�C\PLC Y j1JLdNM7DGMOR<Wvj1]5C\DGekj<aEC?Y[R<W@MGB�C dHR<] ��dHC Bkj<D@WOCij<aOB�CEP j`eLWOCEDOCXM MGBLWOCEDGB�R<dHP r
MGB�C+Z G _`m eLWORbaECECEPLD	q FNMGB�R<U�C+R1YlMGB�C+PLRiq ULdHR5j<P K CEaOBkj1ULFHD K D�PLCEDOaXWGF & CEP FNU��;A � 
 �9SIe R<U
DGJ�aEaECEDOD Y JLd/aER K eLdHCXMGFHR<U�R1Y\MGB�C PLRiq ULdHR5j<P eLWORbaECEDOD�MGB�C Z G _`m q FNdNd/e CXW K j1U�CXU(MGd ' ��J�DGB9MGB�C
DGekj<aEC	RbaEaXJLeLFHCEP &(' MGB�CgdHR<]=��dHC	R<ULd ' j Y MOCXWlFNM`WOCEaECXFNV5CED�j1U j<aOwbU�Riq dHCEP ]5C K CXU(M &(' MGB�C � Z[�O�
FNU�P FHaij1MGFNUL] MGBkj1M\MGB�C`dHR<] ��dHCTFHD\DGJ�aEaECEDOD Y JLdNd ' WOCEaECXFNV5CEP �

J BLFNdHC?MGB�C/dHR<]u��dHCED7j1WOC?DGMOR<WOCEP	FNU%MGB�C � Z[�O�^q/CIj<DODGJ K C/MGBkj1M@MGB�C ' j1WOC\j<PLC � Jkj1MOCXd ' eLWOR<MOCEaXMOCEP
j1](j1FNU�DGM%PLCXdHCXMGFHR<U�� � U�R<U�C+R1YlR<JLW	eLWOR<e R>DOCEP�DOR<dNJLMGFHR<U�D	q/C Y jEV5R<JLW%MGB�C FHPLCij R1YTj<DODGFN]>ULFNUL] j
K R<WOC%j<aXMGFNV5CgWOR<dHC�Y[R<W`MGB�C � Z[�O��MGBkj1U= J�DGM`DGF K eLd ' j<aEaECXeLMGFNUL] j1U ' dHR<]���dHCED	� � U MGB�CEDOC	aij<DOCED

h+�
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q/C\WOC � JLFNWOC MGB�C � Z[�O�gMOR�aOB�CEaOw%F Y=MGB�C dHR<] ��dHCED7BkjEV5C & CECXU�Mvj K e CXWOCEP�q FNMGB��@A?BLFHD@Y[Cij1MGJLWOC q FNdNd
DGF K eLdNF Y ' MGB�C�j1W & FNMGWvj1MGFHR<U eLWORbaECEP JLWOC r DGe CECEP+FNM\JLe r j1U�P K j1w5CTFNM K R<WOC^C�	 aXFHCXU(M	�

G FNUkj1dNd '5r FNU�j1dNd?MGB�C eLWOR<MORbaER<dHD%PLCEDOaXWGF & CEP & CXdHRiq r q/C WOC � JLFNWOC MGB�C ekj1WGMGFHCED	FNU(V5R<dNV5CEP MOR BkjEV5C
j<aEaECEDOD`MORQj<aEaXJLWvj1MOC�P FNWOCEaXMOR<WGFHCEDTMGBkj1MTeLWORiVbFHPLC%DGe CEaXF��ka%PLCXMvj1FNdHDTR<U P FN]>FNMvj1d@J�DOCXW � _`DTj1U�P�w5C '
aECXWGMGF��kaij1MOC � _`D	� �(F K FNd j1WGd '5r DOR K C^R1Y@MGB�CTeLWOR<MORbaER<dHD\WOC � JLFNWOCTMGB�C�CXU(MGFNMGFHCED�K tlr � M MOR�CEDGMvj & dNFHDGB
j	DOCEaXJLWOC^aER<ULU�CEaXMGFHR<U	� A U�� FNU�R<WOPLCXW\MOR�C��LaOBkj1UL]5C^V>j1WGFHR<J�D K CEDODvj1]5CED	�

� ��� � � � � � � � ��� � 
���� � � ������	 � �

� U MGBLFHD%DOCEaXMGFHR<U q/C+eLWOCEDOCXU(M�R<JLW	eLWOR<MORbaER<dHD	Y[R<W	PLRiq ULdHR5j<P FNUL]9dHR<]���dHCED	FNU(MOR DOR K C+C�� MOCXWGUkj1d
DGMOR<Wvj1]5CQCXU(MGFNM ' K F � C �@MGB�C � Z[�O� M � J C j<DODGJ K C MGBLWOR<JL]>B�R<JLM MGBkj1M%MGB�C � Z[�O� Bkj<D	JLULdNF K FNMOCEP
DGMOR<Wvj1]5C^aij1ekj & FNdNFNMGFHCED r j	WOCij<DOR<Ukj & dHC�j<DODGJ K eLMGFHR<U�]>FNV5CXU MGB�CTaXJLWGWOCXU(MIdHRiq�eLWGFHaEC^R1Y BLFN]>B �6DGe CECEP
P FHDGw%DGMOR<Wvj1]5C � J C\MGB�CXU+PLCEDOaXWGF & C\MGBLWOCECIP F�|=CXWOCXU(M?DOCXMOD7R1Y3eLWOR<MORbaER<dHD Y[R<W7PLRiq ULdHR5j<P FNUL]%dHR<]*��dHCED
MOR�j1U � Z[�O� r j1eLeLWOR<eLWGF j1MOCTY[R<W MGBLWOCEC^P F�|=CXWOCXU(MlDOaECXUkj1WGFHR>D	�

� A?B�Cu��WODGM\DOaECXUkj1WGFHRmK
�;A � 
 � $ M j1eLeLdNFHCED\MOR	MGB�CTaij<DOC`q B�CXWOCTMGB�C � Z[�O� FHD?F K eLdHC K CXU(MOCEP R<U
j%aij1WOP B�R<dHPLCXW �6aER<U(MGWOR<dNdHCEP�PLCXVbFHaEC r C � ] �LMGB�CXFNWIRiq U c t �

� A?B�C DOCEaER<U�P^DOaECXUkj1WGFHR_K
�;A � 
 � 
 M aERiV5CXWODpMGB�C J�DOC@R1Y�j?WOC K R<MOC � Z[�O� r q B�CXWOC aER<U:�kPLCXU(MGF j1dNFNM '
R1Y MGB�CTdHR<] ��dHCTaER<U(MOCXU(MODIFHD U�R<Mlj1U�FHDODGJ�C �

� A?B�C	MGBLFNWOP�DOaECXUkj1WGFHR�K
�;A � 
 � �%M j1](j1FNU9j1eLeLdNFHCED`MORQj WOC K R<MOC � Z[�O� r MGBLFHD`MGF K CgeLWORiVbFHP FNUL]
aER<U:�kPLCXU(MGF j1dNFNM ' eLWOR<MOCEaXMGFHR<U Y[R<W7MGB�CIdHR<]_��dHC r F � C �(MGB�C � Z[�O��DGB�R<JLdHP U�R<M & Clj & dHClMOR^WOCij<P
MGB�CTdHR<] ��dHCTaER<U(MOCXU(MOD	�

J C DGJ K%K j1WGFHDOC+R<JLW	U�R<Mvj1MGFHR<U FNU�A-j & dHC�f ��A?BLFHDgU�R<Mvj1MGFHR<U�FHD%j1U C�� MOCXU�PLCEP V5CXWODGFHR<U�R1Y\MGB�C
R<U�C`PLC;��U�CEP FNU � � A � �@_`CEDOaXWGFNeLMGFHR<U�D R1YpaXW ' eLMOR<]>Wvj1eLBLFHa^j1dN]5R<WGFNMGB K DIj1eLeLWOR<eLWGF j1MOClY[R<W/J�DOCIFNU MGB�C
eLWOR<MORbaER<dHDIPLC;��U�CEP & CXdHRiq�aij1U & ClY[R<JLU�P r Y[R<W\C���j K eLdHC r FNU � $ B r �FE � �

h+A
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A-j & dHCzA �Nf+{�WlR<Mvj1MGFHR<U j1U�PQMOCXW K FNU�R<dHR<] ' �

� �8��( ��� ��� � .����+�2� ����� ���
� � � � M

A?B�C�WOCEDGJLdNMlR1Y CXU�aXFNeLB�CXW K CXU(M^R1Y P�j1Mvj���q FNMGB�j�D 'bK%K CXMGWGFHa�CXU�aXF��
eLB�CXW K CXU(M`j1dN]5R<WGFNMGB K K C � ] ��_uo�� M J�DGFNUL]�w5C ' � �

� � � � A?B�C?R<U�C7q?j ' Bkj<DGB	R1YuP�j1Mvj � J�DGFNUL]Tj1U�j1dN]5R<WGFNMGB K DGJ�aOB�j<D��bo � �vf �
	�� � � � A?B�C WOCEDGJLdNM R1Ygj1eLeLd ' FNUL]�j m � t Y JLU�aXMGFHR<U 	 J�DGFNUL] j<D FNULeLJLMQj

DOCEaXWOCXM\w5C ' � r j1U�P j1U j1W & FNMGWvj1W ' P�j1Mvj%DGMGWGFNUL]�� �
����� � � �

A?B�C WOCEDGJLdNM7R1Y3CXU�aXFNeLB�CXW K CXU(M?R1Y=P�j1Mvj^DGMGWGFNUL]���J�DGFNUL]gj`eLJ & dNFHa w5C '
j1dN]5R<WGFNMGB K K C � ] ��nu� � M q FNMGB�w5C '	��
 �

���� � � �

A?B�C DGFN]>Ukj1MGJLWOC�WOCEDGJLdNMGFNUL] Y WOR K j1eLeLd ' FNUL]9MGB�CQeLWGFNV>j1MOC DGFN]>Ukj1MGJLWOC
MGWvj1U�D Y[R<W K j1MGFHR<U�R<UQP�j1Mvj�� J�DGFNUL]	MGB�CleLWGFNV>j1MOC`DGFN]>Ukj1MGJLWOClw5C ' � 
 �
J C�j<DODGJ K C�MGBkj1M MGB�C DGFN]>Ukj1MGJLWOC DOaOB�C K C FNU J�DOC�FHD+j DGFN]>Ukj1MGJLWOC
DOaOB�C K C7q FNMGB%j1eLe CXU�P F
� � $ B � r F � C �pMGB�C7P�j1Mvj�� aij1ULU�R<M & C@WOCEaERiV5CXWOCEP
Y WOR K MGB�CTDGFN]>Ukj1MGJLWOC �

��
��
� DOCEaXWOCXMTw5C ' DGBkj1WOCEP & CXM6q/CECXU9CXU(MGFNMGFHCED�� j1U�P�� � J�DOCEP FNU D 'bK �
K CXMGWGFHa^aXW ' eLMOR<]>Wvj1eLBLFHa^MOCEaOBLULF � J�CEDlR<ULd ' �

� � � JLULF � J�CTw5C ' FHPLCXU(MGF��kaij1MGFHR<U FNU Y[R<W K j1MGFHR<U�Y[R<W w5C ' � �
� 
 � MGF K CEDGMvj K e FHDODGJ�CEP &(' CXU(MGFNM ' � �
��
 � DOC � J�CXU�aECTU(J K�& CXWIFHDODGJ�CEP &(' CXU(MGFNM ' � �
� 
 � eLWGFNV>j1MOC^DGFN]>Ukj1MGJLWOCTw5C ' j<DODORbaXF j1MOCEPQq FNMGB CXU(MGFNM ' � �
� 
 � eLJ & dNFHaTV5CXWGF��kaij1MGFHR<U w5C ' j<DODORbaXF j1MOCEP+q FNMGB CXU(MGFNM ' � �
� 
 � eLWGFNV>j1MOC^PLCEaXW ' eLMGFHR<U�w5C ' j<DODORbaXF j1MOCEP+q FNMGB CXU(MGFNM ' � �
��
 � eLJ & dNFHa^CXU�aXW ' eLMGFHR<U w5C ' j<DODORbaXF j1MOCEP+q FNMGB CXU(MGFNM ' � �
� 
 A?B�CTJLULF � J�CTFHPLCXU(MGF��kaij1MGFHR<U FNU Y[R<W K j1MGFHR<UQY[R<WICXU(MGFNM ' � �

� ����� ��� o@U(MGFNM ' � DOCXU�PLD\CXU(MGFNM ' � j K CEDODvj1]5C`q FNMGB aER<U(MOCXU(MOD � �
� � � nICXeLWOCEDOCXU(MOD\MGB�C^aER<U�aij1MOCXUkj1MGFHR<U R1Y MGB�C^P�j1Mvj	FNMOC K D�� r � �
� A?B�C � Z[�O� �

�IU�C%C���j K eLdHC�R1Y/B�Riq�MGB�C�j & RiV5C�DGFN]>Ukj1MGJLWOC�DOaOB�C K C K FN]>B(M & CgWOCij1dNFHDOCEP FHD^j<D`Y[R<dNdHRiq\D	�	A?B�C
P�j1Mvj���FHD\FNULeLJLMlMOR j%Bkj<DGB �[Y JLU�aXMGFHR<U r j1U�P�MGB�C�WOCEDGJLdNMGFNUL] Bkj<DGB �6aERbPLC�FHD\MGB�CXU Y[R<W K j1MGMOCEP j1U�P
ekj<PLPLCEPQeLWGFHR<W\MOR j1eLeLdNFHaij1MGFHR<U R1Y MGB�C^nu� � Y JLU�aXMGFHR<U�J�DGFNUL]�MGB�C^DGFN]>U�CXWCV D eLWGFNV>j1MOC^nu� � w5C ' �

�������
	 � � � � ���  � � ��� � � � � � ������ � 	 �  � � � 	 � � � 	 � �J	 � � 	 	 � � � � � � � � �

� UQMGB�C`Y[R<dNdHRiq FNUL] ekj1Wvj1]>Wvj1eLB�DIq/CTeLWOCEDOCXU(M`j	DOCXMIR1Y ]5CXU�CXWvj1d3WOC � JLFNWOC K CXU(MODIY[R<W MGB�C & CXBkjEVbFHR<JLW
R1Y MGB�C^Z G _`m �

hFE
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f �yWlRTZ3R<] G FNdHCED/j1WOC Z3R>DGM7_lJLWGFNUL]�A3Wvj1U�D K FHDODGFHR<U��@A?BLFHD F K eLdNFHCED@MGBkj1M & R<MGB�MGB�C � Z[�O�	j1U�P
MGB�ClZ G _`m q FNdNduBkjEV5ClMOR K j1w5ClDGJLWOCIMGBkj1M/MGB�C ' WOCEaECXFNV5CIMGB�C`j1eLeLWOR<eLWGF j1MOCTj<aOwbU�Riq dHCEP ]5C �
K CXU(MOD & C Y[R<WOC�j<aEaECXeLMGFNUL] R<W���J�DGBLFNUL] j1U ' dHR<]���dHCED\WOCEDGe CEaXMGFNV5CXd ' �

$ �\c@WGFNV>j<a ' j1U�P � U(MOCX]>WGFNM ' �IA?B�CgD ' DGMOC K K J�DGM & C�DOCEaXJLWOC^FNU MGB�C�DOCXU�DOC^MGBkj1MlFNMlDGB�R<JLdHP & C
V5CXW ' P F
	 aXJLdNM Y[R<W MGB�C\ekj1WGMGFHaXFNekj1U(MOD K S r �bc r � r � Z[�O� M FNU(V5R<dNV5CEP MOR�PLCXU ' MGB�C\C�� FHDGMOCXU�aEC
j1U�P R<WGFN]>FNU�R1YIMGB�C dHR<]e��dHCED	��A?B�C eLWGFNV>j<a ' j1U�P FNU(MOCX]>WGFNM ' R1Y\MGB�C dHR<]e��dHCED%DGB�R<JLdHP & C
j<PLP WOCEDODOCEP &(' J�DGFNUL]�CXU�aXW ' eLMGFHR<U j1U�P m CEDODvj1]5C � JLMGB�CXU(MGFHaij1MGFHR<U t RbPLCED
K m � t D M R<W
P FN]>FNMvj1d-DGFN]>Ukj1MGJLWOCED	�


 �\c-CXW Y[R<W K j1U�aEC � t R K%K JLULFHaij1MGFHR<U & CXM6q/CECXUQMGB�C`CXU(MGFNMGFHCED\DGB�R<JLdHP Mvj1w5CleLd j<aEClq FNMGB j K FNU �
F K j1d@C��LaOBkj1UL]5C	R1Y K CEDODvj1]5CED	�`m R<WOCERiV5CXW`MGB�C�Y[R<W K j1M`R1Y7MGB�C K CEDODvj1]5CED`C��LaOBkj1UL]5CEP & C �
M6q/CECXU MGB�C?ekj1WGMGFHaXFNekj1U(MOD/DGB�R<JLdHP K FNULF K FHDOC MGB�C?J�DOC R1Y=aXW ' eLMOR<]>Wvj1eLB '5r ]>FNV5CXU%MGB�C WOCXd j1MGFNV5C
dNF K FNMOCEP aER K eLJLMvj1MGFHR<Ukj1d-aij1ekj & FNdNFNMGFHCEDlR1Y@D K j1WGMIaij1WOPLD	�

� � � J�P FNMvj & dHC ��A?B�C dHR<]���dHC aOBkj1FNU�DGB�R<JLdHP & C+j1J�P FNMvj & dHC � � M�q FNdNd\j1dHDOR & C U�CEaECEDODvj1W ' MOR
& C�j & dHC^MOR%FHPLCXU(MGF Y ' aOBkj1UL]5CED`j1U�P K RbP F��kaij1MGFHR<U�DIFNU�MGB�C^dHR<] CXU(MGWGFHCEDTj Y MOCXW\MGB�CTdHR<]S��dHCED
BkjEV5C & CECXUQMGWvj1U�D K FNMGMOCEP �

��������� � � � � � � � � � � � 	�� � � ����� � 	 	 � � � � �
	��� � 	 	 	 � � �J� � � �8�

� U	R<JLWR��WODGM DOaECXUkj1WGFHR`MGB�C/dHR<]n��dHCED j1WOC?PLRiq ULdHR5j<PLCEP%MORTj1U � Z[�O� & CXdHR<UL]>FNUL]TMORlMGB�C?aij1WOP B�R<dHPLCXW
K C � ] �1j c t R<Wpc _ M � A?BLFHD K FN]>B(M & C7j1eLeLWOR<eLWGF j1MOC7FNU�DGFNMGJkj1MGFHR<U�Dpq B�CXWOC MGB�C7aij1WOP B�R<dHPLCXW PLRbCED=U�R<M
MGWGJ�DGMIj�MGBLFNWOP+ekj1WGM ' � Z[�O� r R<W q B�CXUQMGB�C`dHR<]���dHCED\j1WOCTDGF K eLd ' w5CXeLM?Y[R<W MGB�C`J�DOCXWCV D?WOC Y[CXWOCXU�aEC �

A?B�C^j<DODGJ K eLMGFHR<U�Dlj & R<JLM MGB�CTR<e CXWvj1MGFHR<Ukj1dpCXU(VbFNWOR<U K CXU(M`R1Y-MGBLFHD eLWOR<MORbaER<d-j1WOC`MGB�ClY[R<dNdHRiq FNUL]a{
� M\FHDIU�R<MIdNFNw5CXd ' MGBkj1MlMGB�CXWOC^q FNdNd & C � C�� MOCXWGUkj1d � j1MGMvj<aOw5CXWOD & CXM6q/CECXU MGB�C � Z[�O� j1U�P�MGB�C�aij1WOP �
�IU�MGB�CQR<MGB�CXW�Bkj1U�P r MGB�CQaij1WOP B�R<dHPLCXW K j ' PLCEaXFHPLCQMOR9j1MGMvj<aOw MGB�CQD ' DGMOC K�r DGFNU�aEC+FNM K FN]>B(M
BkjEV5C�DOR K C�FNU(MOCXWOCEDGM+FNU PLCXdHCXMGFNUL]�aECXWGMvj1FNU FNU Y[R<W K j1MGFHR<U Y WOR K MGB�C dHR<]L��dHCED	��o@WGWOR<WOD FNU MGB�C
aER K%K JLULFHaij1MGFHR<U�dNFNULw & CXM6q/CECXU � Z[�O� j1U�P MGB�Claij1WOPQj1WOClU�R<M/dNFNw5CXd ' MOR	j1eLe Cij1W DGFNU�aECIMGB�C ' j1WOC
j1d K R>DGM^P FNWOCEaXMGd ' aER<ULU�CEaXMOCEP � � U R<MGB�CXWTq/R<WOPLD r q/C�DGF K eLd ' BkjEV5C%MOR eLWOR<MOCEaXM^MGB�C	FNU(MOCX]>WGFNM ' R1Y
MGB�CTdHR<]���dHCEDlj Y MOCXW MGB�C ' j1WOC`MGWvj1U�D K FNMGMOCEP�MOR	MGB�C � Z[�O� �
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� PLP FNMGFHR<Ukj1dNd '5r q/C+j<DODGJ K C�MGBkj1M�MGB�C aij1WOP DGBkj1WOCED	jQw5C ' � �$#%� � q FNMGB�jQMGWGJ�DGMOCEP CXU(MGFNM ' C � ] �
j1U j1W & FNMGWvj1MOR<W	��A?BLFHD`w5C ' aij1U & C	DGMOR<WOCEP FNU�MGB�C	aij1WOP�P JLWGFNUL]QMGB�Cge CXWODOR<Ukj1dNFHDvj1MGFHR<U eLBkj<DOC	R<W
DOCEaXJLWOCXd ' MGWvj1U�D K FNMGMOCEP�MOR�MGB�CQaij1WOP j1M j1U ' d j1MOCXW�DGMvj1]5C�R1YlMGB�C�aij1WOPfV D%dNF Y[CEa ' aXdHC � � U�CXFNMGB�CXW
aij<DOC r R<U�aECgMGB�C�w5C ' FHDlDOCEaXJLWOCXd ' DGMOR<WOCEP FNU MGB�Cgaij1WOP FNMlq FNdNd-U�CXV5CXW`dHCijEV5CgMGB�Cgaij1WOP �lA?BLFHDIq FNdNd
CXU�DGJLWOC`MGBkj1M R<ULd ' j	aij1WOP r e R>DODOCEDODGFNUL]	DGJ�aOB j�w5C '5r aij1U & ClFNU(V5R<dNV5CEPQFNU+MGB�C`dHR<]z��dHCTPLRiq ULdHR5j<P
eLWOR<MORbaER<d �

J C	j1dHDOR+j<DODGJ K CgMGBkj1MlMGB�C	aij1WOP FHD K j1FNU(Mvj1FNULFNUL] j DOC � J�CXU�aEC�U(J K�& CXW ��� q BLFHaOB aij1ULU�R<M & C
K RbP F��kCEP &(' j1U ' C�� MOCXWGUkj1d\CXV5CXU(MOD	��A?B�C+FNULFNMGF j1d\V>j1dNJ�C�R1YlMGB�C K CEDODvj1]5CQDOC � J�CXU�aEC+U(J K�& CXW
V>j1WGF j & dHC%q FNdNd & C ��� � � ��A?B�C%FNULFNMGF j1d V>j1dNJ�C�R1Y�� � $�������� V>j1WGF j & dHC�aER<JLdHP & C j+DGMvj1U�P�j1WOP
eLWOC �6PLC;��U�CEP DGMGWGFNUL]�R1Y��'�LCEP9dHCXUL]>MGB�� c@WGFHR<W	MOR PLRiq ULdHR5j<P FNUL]9j1U ' dHR<]m��dHCED r q/C WOC � JLFNWOC MGB�C
aij1WOP B�R<dHPLCXW/MOR & CIj1JLMGB�CXU(MGFHaij1MOCEP &(' MGB�C\aij1WOP�FNU R<WOPLCXW7MOR^CXU�DGJLWOC\MGBkj1M7MGB�C dHR<] ��dHCIPLRiq ULdHR5j<P
eLWORbaECEP JLWOCgFHDTj1JLMGB�R<WGFHDOCEP &(' MGB�CgdHCX]>FNMGF K j1MOC%aij1WOP B�R<dHPLCXW	� � U�C�� FHDGMGFNUL] JLULFNd j1MOCXWvj1d7j1JLMGB�CXU(MGF��
aij1MGFHR<U DOaOB�C K C r C � ] �pV5CXWGF Y ' FNUL] MGB�C aij1WOP B�R<dHPLCXWCV D%c � W r aij1U & C J�DOCEP Y[R<W�MGBLFHDgeLJLWGe R>DOC r MGB�C
PLCXMvj1FNdHDIR1Y q BLFHaOB j1WOCTU�R<M\q FNMGBLFNU�MGB�C^DOaER<e CTR1Y MGBLFHD MGB�CEDGFHD	�

A?B�CTeLWOR<MORbaER<dpDGMvj1WGMOD q FNMGB�MGB�C^Z G _`m DOCXU�P FNUL] K CEDODvj1]5C�K f M MOR%MGB�C � Z[�O� �

� � � � � � � ��� ��� � � � ����� � 	 �$#%� � ����� �

q B�CXWOC

����� ��� � ��������� #%��� � � � � ����� &
� ��� � � � � �

� FHD%MGB�CQdHR<]
��dHC�P�j1Mvj r ��� FHD j DOC � J�CXU�aECQU(J K�& CXWIK aXJLWGWOCXU(M K CEDODvj1]5C�DOC � J�CXU�aECQU(J K�& CXW
DGMOR<WOCEPQFNU(MOCXWGUkj1dNd ' FNUQMGB�C^aij1WOP j1U�P+FNU�aXWOC K CXU(MOCEP &(' R<U�C M r�� #%� FHD MGB�C`w5C ' FHPLCXU(MGF��kCXW\Y[R<W w5C '
�$#%� K C � ] �>MGBLFHD@FHPLCXU(MGF��kCXW?aij1U & C J�DOCEP�j<D7j`WOC Y[CXWOCXU�aEC e R<FNU(M &(' MGB�C � Z[�O�	R<W MGB�CIj1W & FNMGWvj1MOR<WOD
FNUQR<WOPLCXW?MORgFHPLCXU(MGF Y ' MGB�Clw5C ' J�DOCEP FNU MGB�C`m � t R<e CXWvj1MGFHR<U r R<W?MOR	R & Mvj1FNU+MGB�C`C�� eLFNW ' P�j1MOC`R1Y
MGB�CTw5C ' R<WIj1U ' R<MGB�CXW\w5C ' DGe CEaXF��kaTFNU Y[R<W K j1MGFHR<U M �

A?B�C^d j<DGM\ekj1WGMIR1Y ����� aXWOCij1MOCED\MGB�C^Bkj<DGB aOBkj1FNU�� J B�CXU j<PLP FNUL] dNFNULwbFNUL] FNU Y[R<W K j1MGFHR<U FNU�MGB�C
Y[R<W K R1Y?j Bkj<DGB aOBkj1FNU
� $ r A 
�� R1Y j1dNd MGB�CgeLWOCXVbFHR<J�DGd ' ]5CXU�CXWvj1MOCEP K CEDODvj1]5CED`q FNMGB�MGB�C	aXJLWGWOCXU(M

h>h
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K CEDODvj1]5C r q/C`aXWOCij1MOC`C�� MGWvjgj1J�P FNMGFNUL]%CXVbFHPLCXU�aEC��Nf r �+B � �@A?B(J�D r MGBLFHD/ekj1WGM R1Y3MGB�C K CEDODvj1]5CIdNFNULw D
MGB�CleLWOCXVbFHR<J�DGd ' DOCXU(M K CEDODvj1]5CED K����� &
�;M q FNMGB�j^Bkj<DGB+R1YpMGB�C`aXJLWGWOCXU(M?dHR<]z��dHC � � M/MGBLFHD DGMvj1]5C
MGB�C`Z G _`m DGMOR<WOCED r FNU+eLWOR<MOCEaXMOCEP K C K R<W ' R1YpMGB�CTaij1WOP r j�Bkj<DGBQR1Y-MGB�C`aXJLWGWOCXU(M K CEDODvj1]5C`DOCXU(M
K����� M j1U�P+j�Bkj<DGBQR1YpMGB�ClaXJLWGWOCXU(M\dHR<]_��dHC K � M �4WlR<MOClMGBkj1M?MGB�C`Z G _`mBkj<D?U�R<M ' CXM���J�DGB�CEP
MGB�C^DGekj<aECTRbaEaXJLeLFHCEP &(' MGB�CTdHR<]���dHC �

_`CXe CXU�P FNUL]�R<U	MGB�C D ' DGMOC K PLCEDGFN]>U r MGB�C � Z[�O�gaER<JLdHP	e CXW Y[R<W K V>j1WGFHR<J�D aOB�CEaOw D R<U%MGB�C?V>j1dNFHP FNM '
R1Y=MGB�C\eLWOCXVbFHR<J�D K CEDODvj1]5CzK f M WOCEaECXFNV5CEP � G R<W7WOCXdNF j & FNdNFNM ' eLJLWGe R>DOCED7FNU�MGBLFHD7eLWOR<MORbaER<dkq/ClDGF K eLd '
WOC � JLFNWOC+MGB�C � Z[�O�9MOR j<aOwbU�Riq dHCEP ]5C CXV5CXW '9K CEDODvj1]5C WOCEaECXFNV5CEP ���IU WOCEaECXFNVbFNUL] K CEDODvj1]5C
K f M
MGB�C � Z[�O� C�� MGWvj<aXMODlMGB�C�dHR<]���dHC~K � M Y WOR K K CEDODvj1]5C(K����� M �lA?B�C � Z[�O��WOCXeLd ' MOR MGB�Cgaij1WOP
aER<U�DGFHDGMOD\R1Y MGB�C`Y[R<dNdHRiq FNUL] K CEDODvj1]5C�K $ M �

� � ����� � ����� � � � � � � � � ���4� Z3R<] G FNdHC^nICEaECXFNV5CEP �

q B�CXWOC r � � � � FHD`j�Bkj<DGB R1Y MGB�C�dHR<]���dHC�WOCEaECXFNV5CEP r j1dHR<UL] q FNMGB j P�j1Mvj DGMGWGFNUL] FNU�P FHaij1MGFNUL]+MGBkj1M
MGB�C K CEDODvj1]5C`FHD\DGJ�aEaECEDOD Y JLdNd ' WOCEaECXFNV5CEP �

�IUQWOCEaECXFNVbFNUL]�MGB�CTWOCEDGe R<U�DOC K CEDODvj1]5C r MGB�CTZ G _`m aOB�CEaOw D Y[R<W MGB�CTaER<WGWOCEaXM\Bkj<DGB�V>j1dNJ�CTR1Y-MGB�C
dHR<]y��dHC �-A?B�C7Z G _`m Bkj<D j1dNWOCij<P ' aER K eLJLMOCEP	j1U�P�DGMOR<WOCEPgj\aER<e ' R1Y � � � � r FNU�MGB�C7aER<U�DGMGWGJ�aXMGFHR<U
R1Y ����� r FNU�R<WOPLCXW	MOR�DGe CECEP9JLe MGB�C V5CXWGF��kaij1MGFHR<U�R1YIMGB�C � Z[�O�9V D	WOCXeLd ' � � dNMOCXWGUkj1MGFNV5CXd '5r FNU
MGB�C	aER<U�DGMGWGJ�aXMGFHR<U R1Y K CEDODvj1]5C(K f M MGB�C	Z G _`m DGB�R<JLdHP�DGF K eLd ' aij1dHaXJLd j1MOC � � � � ����� &
� �"� � �
FNU�DGMOCij<P+R1Y � � � � ����� &
� ��� � � � � ���(J & DOC � J�CXU(MGd '5r MGB�C`Z G _`m DGB�R<JLdHP+DOCXU�P MGB�C K CEDODvj1]5CTj1U�P
q BLFNdHC^q?j1FNMGFNUL]�Y[R<W\MGB�C � Z[�O�9V D\WOCXeLd ' FNMIDGB�R<JLdHP�aER K eLJLMOC � � � � � � U CXFNMGB�CXWIaij<DOC r F Y j%aER<WGWOCEaXM
Bkj<DGB�V>j1dNJ�CIR1Y=MGB�C dHR<]*��dHC FHD eLWOCEDOCXU(M r MGB�CIZ G _`m ��J�DGB�CED MGB�C K C K R<W ' DGekj<aEC JLMGFNdNFHDOCEP &(' MGB�C
dHR<]*��dHC`j1U�P WOCXeLd j<aECED7MGB�CIeLWOCXVbFHR<J�D7V>j1dNJ�ClR1Y � � ����� &
� � q FNMGB MGB�ClaXJLWGWOCXU(M?V>j1dNJ�CIR1Y � � ����� � �

�lFNV5CXU J�DOCXWODlBkjEV5C%FNU(MOCXWOCEDGMTFNU�MGB�C	FNU Y[R<W K j1MGFHR<U DGMOR<WOCEP�FNU�MGB�C	dHR<]=��dHCED r FNMTFHDlWOCij<DOR<Ukj & dHC%MOR
C�� e CEaXM MGB�C K MOR%CXU�DGJLWOCTMGB�CXFNWlj<PLC � Jkj1MOCTeLWOR<MOCEaXMGFHR<U�j Y MOCXW MGB�C ' j1WOCTPLRiq ULdHR5j<PLCEP�j1U�PQDGMOR<WOCEP
FNUQMGB�C � Z[�O� �H�IU�MGB�CTR<MGB�CXW\Bkj1U�P r FNM\DGB�R<JLdHP & CTaXdHCij1W MGBkj1M\MGBLFHD\DOR<dNJLMGFHR<U PLRbCED U�R<M eLWOCXV5CXU(M
MGB�C/J�DOCXWOD-Y WOR K PLRiq ULdHR5j<P FNUL]^MGB�C?dHR<]n��dHCED j1U�P	DGJ & DOC � J�CXU(MGd ' PLCXdHCXMGFNUL]TMGB�C K�r F � C � �,J j1MOCXWG](j1MOC
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� Y MGB�CgZ G _`m WOCEaECXFNV5CED^j1U FNU(V>j1dNFHP WOCXeLd '5r FNMlq FNdNd-WOC � J�CEDGMlMGB�C � Z[�O��MOR WOCEDOCXU�P K CEDODvj1]5C(K $ M
R<U�aEC K R<WOC � � Y7eLWOR & dHC K DTe CXWODGFHDGM`MGB�C	Z G _`m q FNdNd7j<DODGJ K CgMGBkj1M`MGB�CXWOC	FHD^j aER K%K JLULFHaij1MGFHR<U
eLWOR & dHC K j1U�PQq FNdNd3WOC Y Wvj1FNU+Y WOR K DOCXU�P FNUL]	Y JLWGMGB�CXW K CEDODvj1]5CED	� � Y MGBkj1M FHD MGB�C^aij<DOC r MGB�C^Z G _`m
DGF K eLd ' FN]>U�R<WOCED+MGB�C eLWOCXVbFHR<J�DQR<e CXWvj1MGFHR<U�D�j1U�P WOCXMGJLWGU�D+MOR MGB�C�DGMvj1MOC & C Y[R<WOC DGMvj1WGMGFNUL] MGB�C
dHR<]~��dHC%PLRiq ULdHR5j<P9eLWOR<MORbaER<d � � U�R<MGB�CXW^eLWOR & dHC K q BLFHaOB K FN]>B(M	j1WGFHDOC%FHDTMGB�C	e R>DODGF & FNdNFNM ' R1Y\j
K j1dNFHaXFHR<J�D%J�DOCXW~K m M j1MGMvj<aOwbFNUL] MGB�C � Z[�O� j1U�P DOR K CXB�Riq ](j1FNULFNUL]9j<aEaECEDOD	MOR MGB�C dHR<]���dHCED	�
� & VbFHR<J�DGd '5r MGB�C j1MGMvj<aOw5CXW�q FNdNd ](j1FNU j<aEaECEDODTMORQMGB�C�aER<U(MOCXU(MgR1Y MGB�C	dHR<]~��dHCED r3& JLM�DGFNU�aEC%MGB�C '
j1WOC\eLWOR<MOCEaXMOCEP q FNMGB+jTm � tlr ]5CXU�CXWvj1MOCEP q FNMGB+j`w5C ' wbU�Riq U+R<ULd ' FNU(MOCXWGUkj1dNd ' FNU MGB�CIaij1WOP r j1U '
j1dNMOCXWvj1MGFHR<U�DIq FNdNd & CTPLCXMOCEaXMOCEP�q B�CXU j1W & FNMGWvj1MGFHR<U q FNdNd3Mvj1w5CTeLd j<aEC �

��������� � � � � � � � � � � � � � � � � � 	 �� � 	� �  � 	��

� U R<JLWlDOCEaER<U�P�DOaECXUkj1WGFHR�MGB�C�Z G _`m DOCEaXJLWOCXd ' MGWvj1U�D K FNMIMGB�CTdHR<]S��dHCED\MOR j%eLB ' DGFHaij1dNd ' DOCEaXJLWOC
� Z[�O�^dHRbaij1MOCEPgWOC K R<MOCXd ' FNUgMGB�C/U�CXM6q/R<WGw � A?B�C K j�GR<W@P F�|=CXWOCXU�aEC7Y WOR K MGB�C/eLWOCXVbFHR<J�D eLWOR<e R>Dvj1d
FHD+MGBkj1MQMGB�C � Z[�O� FHD+U�R<M+q FNMGBLFNU MGB�C�F K%K CEP F j1MOC aER<U(MGWOR<d^R1Y	MGB�C J�DOCXW	� o@VbFHPLCXU(MGd '5r MGBLFHD
j1eLeLWOR5j<aOB+eLWOCXV5CXU(MOD?MGB�C �,J j1MOCXWG](j1MOC � MGMvj<aOw � � � M?j1dHDOR^WOC K RiV5CED?MGB�C\J�DOCXWCV D?aER<U�aECXWGU+R<U q B�CXWOC
C���j<aXMGd ' MGB�CTdHR<] ��dHCED\R<W\MGB�C`dHR<] ��dHC & j<aOwbJLe aER<eLFHCED\q FNdNd & C^DGMOR<WOCEP �

A?B�Cgj<DODGJ K eLMGFHR<U�D`j & R<JLMlMGB�C�R<e CXWvj1MGFHR<Ukj1d CXU(VbFNWOR<U K CXU(MTR1Y@MGB�C�eLWOR<MORbaER<d j1WOC^MGB�CTY[R<dNdHRiq FNUL] �
G FNWODGM R1Y@j1dNd q/C^j<DODGJ K C`MGBkj1M aER<U:�kPLCXU(MGF j1dNFNM ' FHD\j1UQFHDODGJ�CTj1U�P MGBkj1M\aER K%K JLULFHaij1MGFHR<U & CXM6q/CECXU
� Z[�O�%j1U�P t DGB�R<JLdHP & C?eLWOR<MOCEaXMOCEP � A?BLFHD@q FNdNd�eLWOCXV5CXU(M?j1U j1MGMvj<aOw5CXW K R<ULFNMOR<WGFNUL]�MGB�C U�CXM6q/R<WGw
MGWvj�	 a`Y WOR K ]5CXMGMGFNUL] j<aEaECEDOD MOR%MGB�C^aER<U(MOCXU(MlR1Y MGB�CTdHR<] ��dHCED	�@A?B�CXWOC Y[R<WOC r q/CTWOC � JLFNWOCTMGBkj1Mlj1dNd
MGB�C`ekj1WGMGFHaXFNekj1U(MODIBkjEV5C�j<aEaECEDOD?MOR�jgU(J K�& CXWlR1Y aXW ' eLMOR<]>Wvj1eLBLFHa�j1dN]5R<WGFNMGB K D	� J C^j1dHDOR�j<DODGJ K C
MGBkj1M � Z[�O��Bkj<D`MGB�C%j & FNdNFNM '5r eLWORbaECEDODGFNUL]�j1U�P�aER K%K JLULFHaij1MGFHR<U9e Riq/CXW r MOR+PLCij1d@q FNMGB j d j1WG]5C
U(J K�& CXW/R1Y3aij1WOP%WOC � J�CEDGMOD@Y[R<W7DOCXWGVbFHaECIj1M MGB�C\Dvj K C MGF K C ���IU MGB�C\R<MGB�CXW Bkj1U�P r Cij<aOB aij1WOP%q FNdNd
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& C\PLCij1dNFNUL]�q FNMGB+jTDGFNUL]>dHC � Z[�O� � G JLWGMGB�CXW K R<WOC r q/Clj<DODGJ K C MGBkj1M � Z[�O�bD?j1WOC MGWGJ�DGMOCEP CXU(MGFNMGFHCED
FNU�j%DOCXU�DOC^MGBkj1MIMGB�C ' q FNdNd-PLR%MGB�CXFNW & CEDGM\U�R<MIMOR�dHR>DOC^R<WlP FHDOaXdHR>DOCgj1U ' eLWOR<e CXWGd ' WOCEaECXFNV5CEP�dHR<]
��dHCED	�

� Y JLWGMGB�CXW K j�GR<W�P F�|=CXWOCXU�aEC	Y WOR K MGB�C	eLWOCXVbFHR<J�DTeLWOR<e R>Dvj1d FHD`MGBkj1M^MGB�C � Z[�O� FHD�j<DODGFN]>U�CEP j
K R<WOCTj<aXMGFNV5ClWOR<dHC �@A?B�C � Z[�O�%Bkj<D?MOR�V5CXWGF Y ' MGB�CIFNU(MOCX]>WGFNM ' R1YpMGB�ClMGWvj1U�D K FNMGMOCEP dHR<]z��dHCED/eLWGFHR<W
MOR	MGB�CXFNWlj<aEaECXeLMvj1U�aEC �7A?B�CTV5CXWGF��kaij1MGFHR<U q FNdNdpCXUkj & dHC � Z[�O� MOR	WOClGCEaXMIj1U ' U�R<U�dHCX]>FNMGF K j1MOCTdHR<]
��dHCED r j1U�PQj1M?MGB�C`Dvj K CIMGF K C`B�CXdNe+MGB�CTj1W & FNMGWvj1MGFHR<UQeLWORbaECEP JLWOC`DGFNU�aEClFNUQaij<DOC`R1Y j�P FHDGeLJLMOClMGB�C
j1W & FNMGWvj1MOR<WODIq FNdNd & C`eLWOCEDOCXU(MOCEP�q FNMGB j1dNWOCij<P '�� ��dNMOCXWOCEP � FNU Y[R<W K j1MGFHR<U��

� U%MGBLFHD@DOaECXUkj1WGFHRTq/C?Y jEV5R<JLW@MGB�C J�DOC?R1Y eLJ & dNFHa?w5C ' aXW ' eLMOR<]>Wvj1eLB '5r q BLFHaOB Bkj<D j<P V>j1U(Mvj1]5CED/j1U�P
P FHDvj<P V>j1U(Mvj1]5CED	�	A?B�C K j1FNU9j<P V>j1U(Mvj1]5C%FHD`MGBkj1MTFNM^DGF K eLdNF��kCED`MGB�C	V5CXWGF��kaij1MGFHR<U9eLWORbaECEP JLWOC r j<D
q FNdNd & CgDGB�Riq U�d j1MOCXW	� G JLWGMGB�CXW K R<WOC r FNM`CXdNF K FNUkj1MOCED`MGB�CgU�CECEP MOR w5CECXe�DOCEaXJLWOC_��dHCED`R1Y7DGBkj1WOCEP
w5C ' D	�e�IU9MGB�C R<MGB�CXWgBkj1U�P r eLJ & dNFHa w5C ' aXW ' eLMOR<]>Wvj1eLB ' FHD�aER K eLJLMvj1MGFHR<Ukj1dNd ' C�� e CXU�DGFNV5C j1U�P
K FN]>B(MgFNU(V5R<dNV5C V>j1dNFHP�j1MGFNUL] aOBkj1FNU�D	R1Y w5C ' aECXWGMGF��kaij1MOCED	� � U MGBLFHD�DOaECXUkj1WGFHR�MGB�C aij1WOPLD�BkjEV5C MOR
R & Mvj1FNU9j ekj1FNWTR1Y?aXW ' eLMOR<]>Wvj1eLBLFHa%w5C ' DIY WOR K j MGWGJ�DGMOCEP CXU(MGFNM ' �gA?B�C%aij1WOPfV D`eLWGFNV>j1MOCgw5C ' q FNdNd
& C%jEV>j1FNd j & dHC%R<ULd ' FNU(MOCXWGUkj1dNd ' FNU�MGB�C%aij1WOP j1U�P�MGB�C	aER<WGWOCEDGe R<U�P FNUL]QeLJ & dNFHa	w5C ' q FNdNd & CEaER K C
jEV>j1FNd j & dHC^MOR	MGB�C � Z[�O� � t R K%K JLULFHaij1MGFHR<U q FNMGB j1U � Z[�O� FNU(V5R<dNV5CEDIM6q/R�eLBkj<DOCED	�

� A?B�C t j1WOP j1U�P � Z[�O�	nICX]>FHDGMGWvj1MGFHR<U�eLBkj<DOC r q B�CXWOC MGB�C\CXU(MGFNMGFHCED/j1WOC FNU(MGWORbP J�aECEP�MOR^Cij<aOB
R<MGB�CXW	�

� A?B�C(�bCEaXJLWOC Z3R<] G FNdHC A3Wvj1U�D K FHDODGFHR<U9eLBkj<DOC r q B�CXWOC MGB�C%dHR<]m��dHCEDgj1WOC�MGWvj1U�D K FNMGMOCEP9MOR
MGB�C � Z[�O� �

� ()��� (8��� � � $3$ � .05�� ������( ��� ���

A?B�C aij1WOP j1U�P � Z[�O��WOCX]>FHDGMGWvj1MGFHR<U9eLBkj<DOC�Mvj1w5CED�eLd j<aEC R<U�aEC r FNU R<WOPLCXW�MOR CEDGMvj & dNFHDGB j(�'�LCEP
WOCXd j1MGFHR<U�DGBLFNe & CXM6q/CECXU j�aij1WOP�j1U�P j1U � Z[�O� �uA?BLFHDIeLBkj<DOCgaER<JLdHP & C�R K FNMGMOCEP�Y WOR K R<JLWIeLWOR �
e R>Dvj1dHD r F YIj1dNd/MGB�C U�CEaECEDODvj1W ' FNU Y[R<W K j1MGFHR<UNK � Z[�O��WOCXd j1MOCEP eLJ & dNFHa w5C ' D	j1U�P aECXWGMGF��kaij1MOCED M FHD
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q WGFNMGMOCXU FNU(MOR�MGB�C�aij1WOPfV D K C K R<W ' P JLWGFNUL] MGB�C	e CXWODOR<Ukj1dNFHDvj1MGFHR<U9eLBkj<DOC ��A?B�C	WOCij1d & CXU�C;��M�R1Y
MGBLFHD7eLBkj<DOC\FHD MGBkj1M7FNM/R�|=CXWOD MGB�C\J�DOCXWOD MGB�C Y WOCECEPLR K MOR�DOCXdHCEaXM7MGB�CXFNW Y jEV5R<JLWOCEP eLWOC Y[CXWGWOCEP � Z[�O�
R<WTWOC �6CEDGMvj & dNFHDGB aER K%K JLULFHaij1MGFHR<U9q FNMGB9j1U � Z[�O� FNU aij<DOC	R1Y/w5C ' j1U�P aECXWGMGF��kaij1MOC%WOCXV5Rbaij1MGFHR<U
eLWOR & dHC K D � $ A � � � D^eLWOCXVbFHR<J�DGd ' K CXU(MGFHR<U�CEP r aER<U:�kPLCXU(MGF j1dNFNM ' FHD	j1U FHDODGJ�C j1U�P MGB�CXWOC Y[R<WOC MGB�C
aER K%K JLULFHaij1MGFHR<U & CXM6q/CECXU MGB�C � Z[�O�Qj1U�PQMGB�CTaij1WOPQFHD\CXU�aXW ' eLMOCEP �

J C�j<DODGJ K C	MGBkj1MTMGB�C%aij1WOP�V5CXWGF��kCEDTMGB�C � Z[�O�9V DTaECXWGMGF��kaij1MOC ��A?BLFHD`eLWORbaECEDODTq FNdNd@V5CXWGF Y ' MGBkj1M
MGB�C � Z[�O�9V D eLJ & dNFHalCXU�aXW ' eLMGFHR<U w5C ' K � � M-& CXdHR<UL]�MOR^MGB�C\DGe CEaXF��ka � Z[�O� �(A?B�C\eLWOR<MORbaER<duDGMvj1WGMOD
q FNMGB�MGB�C^Z G _`m DOCXU�P FNUL]�MGB�C`Y[R<dNdHRiq FNUL] K CEDODvj1]5C�K f M MOR	MGB�C � Z[�O�9{

� � � � � � � ��� ��� � � � ���
�

� ����� ��� ��� � � ����� �

q B�CXWOC
����� ��� � _lFNWOCEaXMOR<W '~� ULFNMGF j1dNFHDvj1MGFHR<U ��������� � � $�������� �

A?B�C � _lFNWOCEaXMOR<W 'e� ULFNMGF j1dNFHDvj1MGFHR<U � �kCXdHP FHDlj%MOC�� MlCXU(MGW ' J�DOCEP�MOR�FNU�P FHaij1MOC�MGB�C�aij1WOPfV DIFNU(MOCXU(MGFHR<U
Y[R<WgY JLMGJLWOC+aER K%K JLULFHaij1MGFHR<U r ��� FHDgMGB�C FNU�aXWOC K CXU(MOCEP�FNU(MOCXWGUkj1dNd ' DGMOR<WOCEP DOC � J�CXU�aEC U(J K�& CXW
j1U�P

� � $�������� ��� � � � � ������� �

q B�CXWOC(� � FHDlMGB�C � Z[�O�9V D`JLULF � J�CgFHPLCXU(MGF��kaij1MGFHR<U9FNU Y[R<W K j1MGFHR<U r � � FHD`MGB�C	aij1WOPfV D`FHPLCXU(MGF��kaij �
MGFHR<U9FNU Y[R<W K j1MGFHR<U r j1U�P ��� FHD^MGB�C�JLULF � J�C�FHPLCXU(MGF��kaij1MGFHR<U FNU Y[R<W K j1MGFHR<U�R1Y MGB�C aij1WOPfV D�eLJ & dNFHa
V5CXWGF��kaij1MGFHR<U w5C ' � � M\MGBLFHD\DGMvj1]5C`MGB�C^Z G _`m DGMOR<WOCED � � � � $�������� � FNU(MOCXWGUkj1dNd ' �

�IU WOCEaECXFNVbFNUL] MGB�C eLWOCXVbFHR<J�D K CEDODvj1]5C MGB�C � Z[�O� PLCEaXW ' eLMODgFNMOD*��WODGM�ekj1WGM	�I�(J & DOC � J�CXU(MGd ' FNM
aOB�CEaOw D�MGB�C%Y[R<dNdHRiq FNUL]a{	q B�CXMGB�CXWgFNM^Bkj<D	j1dNWOCij<P ' WOCEaECXFNV5CEP jQDGF K FNd j1W K CEDODvj1]5C & C Y[R<WOC�K F � C �-j
V>j1dNFHP DOC � J�CXU�aEC U(J K�& CXW M r j1U�P���Ukj1dNd ' q B�CXMGB�CXW+MGB�C K CEDODvj1]5C q?j<D FNU(MOCXU�PLCEP Y[R<W FNM	��A?B�C
d j1MGMOCXWIFHDIj<aOBLFHCXV5CEP &(' aOB�CEaOwbFNUL] MGB�CTeLWOCEDOCXU�aEC�R1Y � � FNU � � $�������� �7A?B�C^U�C�� MIDGMOCXe�WOC � JLFNWOCED
MGB�C � Z[�O� MOR R & Mvj1FNUTK &(' J�DGFNUL] MGB�C ��� V>j1dNJ�C j<D	j1U9FNU�PLC�� M r j�aER<e ' R1Y MGB�C aij1WOPfV D�eLJ & dNFHa
V5CXWGF��kaij1MGFHR<U w5C ' � A?BLFHD�w5C ' q FNdNd & C�J�DOCEP FNU R<WOPLCXWgMOR�V5CXWGF Y ' MGB�C DGFN]>Ukj1MGJLWOC FNU MGB�C DOCEaER<U�P
ekj1WGM R1YLMGB�C K CEDODvj1]5C �-SIe R<UgDGJ�aEaECEDOD Y JLd(DGFN]>Ukj1MGJLWOC7V5CXWGF��kaij1MGFHR<U	MGB�C � Z[�O�TDOCXU�PLDpMGB�C@Y[R<dNdHRiq FNUL]
K CEDODvj1]5CTMOR	MGB�C^Z G _`m �
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q B�CXWOC
� �

�

��� �l� ULFNMGF j1dNFHDvj1MGFHR<U m CEDODvj1]5CTnICEaECXFNV5CEP ��� � � � � � $������
�

�

A?B�C �l� ULFNMGF j1dNFHDvj1MGFHR<U m CEDODvj1]5C nICEaECXFNV5CEP � FHDgjQMOC�� MgCXU(MGW ' MOR PLCXU�R<MOC�MGB�C DGJ�aEaECEDOD Y JLd7WOCEaECXFNeLM
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�IU+WOCEaECXFNVbFNUL]%MGB�C K CEDODvj1]5C r MGB�C � Z[�O� PLCEaXW ' eLMOD MGB�C8��WODGM?Bkj1d Y &(' J�DGFNUL]	FNMOD?eLWGFNV>j1MOC`PLCEaXW ' e �
MGFHR<U�w5C ' � � ���(J & DOC � J�CXU(MGd '5r FNM@dHRbR<w D-Y[R<W7j1U j1eLeLWOR<eLWGF j1MOCIDOC � J�CXU�aEC U(J K�& CXW ���/r j1dHR<UL]^q FNMGB
MGB�C`aER<WGWOCEaXMICXU(MGFNM ' FHPLCXU(MGF��kCXWODzK F � C � � � j1U�P � � M r j1U�PQj�V>j1dNFHP+Bkj<DGB+V>j1dNJ�C`R<UQMGB�C � � $��������
aER K e R<U�CXU(M	�7A?B�CXU &(' J�DGFNUL] jgaER<e ' R1Y-MGB�CleLJ & dNFHa^DGFN]>Ukj1MGJLWOC`w5C ' R1Y-MGB�C`aij1WOP � � FNM?V5CXWGF��kCED
MGB�C`P FN]>FNMvj1d3DGFN]>Ukj1MGJLWOClFNU+MGB�C`DOCEaER<U�P ekj1WGM\R1YpMGB�C K CEDODvj1]5C � � Y-CXV5CXW ' MGBLFNUL]%FHD?aER<WGWOCEaXM r F � C �bMGB�C
K CEDODvj1]5C PLCEaXW ' eLMOCEP aER<WGWOCEaXMGd ' j1U�P MGB�CXWOC FHD^V>j1dNFHP9P FN]>FNMvj1d?DGFN]>Ukj1MGJLWOC FNU9MGB�C DOCEaER<U�P Bkj1d YIR1Y
MGB�C K CEDODvj1]5C r MGB�C � Z[�O�+DOCXU�PLD MGB�C`Y[R<dNdHRiq FNUL] K CEDODvj1]5C �
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�

��� � Z3R<] G FNdHC^nICEaECXFNV5CEP �!��� � � � ��� � � $������
�

� 

� DleLWOCXVbFHR<J�DGd '5r MGB�C � Z3R<] G FNdHC%nICEaECXFNV5CEP � FHD^j MOC�� MTCXU(MGW ' MOR+PLCXU�R<MOC	MGB�C	DGJ�aEaECEDOD Y JLd WOCEaECXFNeLM
R1Y MGB�CTdHR<] ��dHC r�� � FHD MGB�C � Z[�O�9V D FNU�aXWOC K CXU(MOCEP DOC � J�CXU�aECTU(J K�& CXW\Y[R<W MGBLFHDIaij1WOP r � � FHD MGB�C
FHPLCXU(MGF��kaij1MGFHR<U FNU Y[R<W K j1MGFHR<U R1Y MGB�CTaij1WOP � � � � r j1U�P

� � $������
�

��� � � � $�������� � � � � 

�IU�aEC K R<WOC`MGB�C � � $������
�

V>j1WGF j & dHCTDOCXWGV5CED?MGB�C`WOR<dHC`R1Y-MGB�CldNFNULwbFNUL]%FNU Y[R<W K j1MGFHR<U K j1FNU(Mvj1FNU�CEP
&(' MGB�C � Z[�O� �5A?B(J�D r FNM@dNFNULw D@MGB�C eLWOCXVbFHR<J�D FNU Y[R<W K j1MGFHR<U DOCXU(M &(' MGB�C � Z[�O�gq FNMGB�MGB�C aXJLWGWOCXU(M
DOC � J�CXU�aECTU(J K�& CXW	�
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�IU�WOCEaECXFNVbFNUL] MGB�C K CEDODvj1]5C r MGB�C^Z G _`m J�DOCED FNMOD\eLWGFNV>j1MOC^PLCEaXW ' eLMGFHR<U w5C ' � � j1U�P PLCEaXW ' eLMOD
MGB�CQ��WODGM-Bkj1d Y � � M-MGB�CXU%aOB�CEaOw D-Y[R<W@j\V>j1dNFHP	DOC � J�CXU�aEC7U(J K�& CXW r jIaER<WGWOCEaXM JLULF � J�C?aij1WOPgFHPLCXU(MGF��kCXW
j1U�P�Y[R<W j\V>j1dNFHPgBkj<DGB%R1YkMGB�C?dNFNULwbFNUL]`V>j1WGF j & dHC � A?BLFHD q FNdNdLCXU�DGJLWOC/MGBkj1M MGB�C � Z[�O�^Bkj<D@aER<WGWOCEaXMGd '
WOCEaECXFNV5CEP+MGB�CIMGWvj1U�D K FNMGMOCEP+dHR<]_��dHC ���(J & DOC � J�CXU(MGd '5r &(' J�DGFNUL]gMGB�C � Z[�O�9V j�eLJ & dNFHalV5CXWGF��kaij1MGFHR<U
w5C ' � � FNM7V5CXWGF��kCED7MGB�CIDGFN]>Ukj1MGJLWOCIFNU MGB�CIDOCEaER<U�P�ekj1WGM/R1Y3MGB�C K CEDODvj1]5C � � Y3CXV5CXW ' MGBLFNUL]%j1eLe Cij1WOD
MOR & C�aER<WGWOCEaXMQMGB�C�Z G _`m ��J�DGB�CED+MGB�C DGekj<aEC�RbaEaXJLeLFHCEP &(' MGB�C�dHR<]���dHC r j1U�P RiV5CXWGq WGFNMOCED
MGB�C�V>j1dNJ�C R1Y\MGB�C�eLWOCXVbFHR<J�D�dNFNULwbFNUL] V>j1WGF j & dHC � � $�������� q FNMGB � � $������

�

�e�(F K FNd j1WGd ' MOR�MGB�C
eLWOCXVbFHR<J�D eLWOR<MORbaER<d r FNU aij<DOC R1Ygj1U ' eLWOR & dHC K D FNU MGB�C K CEDODvj1]5CED C��LaOBkj1UL]5CEP & R<MGB CXU(MGFNMGFHCED
eLWORbaECECEP j<D\PLCEDOaXWGF & CEPQFNUQMGB�C �,J Bkj1MIaij1UQq WOR<UL] ! � DGJ & DOCEaXMGFHR<U R1Y �;A � 
 � 
 �

� � � ��� � � ��� � � � ��� � ��� ���	��
���� � � ����
����

� U�MGBLFHD�DOCEaXMGFHR<U q/C�eLWOCEDOCXU(M aECXWGMvj1FNU FHDODGJ�CED�q BLFHaOB aER<JLdHP & C�aER K%K R<U & CXM6q/CECXU MGB�CQMGBLWOCEC
P F�|=CXWOCXU(MlDOaECXUkj1WGFHR>D	�

����� �
	 ��� ��� � � ��� � 	 � � 	 � � � � �

J Cgj<DODGJ K C�MGBkj1MIFNU j%WOCij1dpq/R<WGdHP F K eLdHC K CXU(Mvj1MGFHR<U R1Y MGB�C^dHR<]���dHC�PLRiq ULdHR5j<P eLWOR<e R>Dvj1dHDIMGB�C
� Z[�O�bDpq FNdNdbaER K%K JLULFHaij1MOC?q FNMGB	j d j1WG]5C7U(J K�& CXW R1Ykaij1WOPLD	�-_lJ�C MOR\MGB�C e R>DODGF & dHC d j1WG]5C U(J K�& CXW
R1YkMGWvj1U�Dvj<aXMGFHR<U�D@FNU(V5R<dNV5CEP	q/C/q/R<JLdHP	dNFNw5C/MOR`CXU�DGJLWOC/MGBkj1M � Z[�O�bD-q FNdNd & C j & dHC/MORlWOCEDGe R<U�P & j<aOw
MOR�MGB�C aij1WOPLD�q FNMGBLFNU�jQWOCij<DOR<Ukj & dHC MGF K C �I�IU9MOR<e R1Y\MGB�C � Z[�O��eLWORbaECEDODGFNUL] RiV5CXWGB�Cij<P r q/C
K J�DGM`j1dHDOR%Mvj1w5C^FNU(MOR j<aEaER<JLU(MlMGB�C^aER K%K JLULFHaij1MGFHR<U�DTRiV5CXWGB�Cij<P r Y[R<WIC���j K eLdHC^MGB�C^MGF K C�DGe CXU(M
Y[R<WIMGB�C K CEDODvj1]5CEDIMOR�MGWvjEV5CXd-Y WOR K R<U�C�CXU(MGFNM ' MOR�MGB�CgR<MGB�CXW	�IA?B�C�d j1MGMOCXWlq FNdNd PLCXe CXU�P R<U MGB�C
MGWvj�	 a^RiV5CXWIMGB�C`U�CXM6q/R<WGw r C � ] �LMGB�C � U(MOCXWGU�CXMIR<W\MGB�C�j1FNW dNFNULw+q B�CXU�J�DGFNUL] K R & FNdHCTeLB�R<U�CED	�

����� ��� � � � � � � � � � �  � �
� � � �� �	 � � � � � �

� U aij<DOCTMGBkj1MIeLJ & dNFHa^w5C ' aXW ' eLMOR<]>Wvj1eLB ' FHDIaER<U�DGFHPLCXWOCEP j<D\FNUkj1eLeLWOR<eLWGF j1MOC^Y[R<WICXU�aXW ' eLMGFNUL] MGB�C
��WODGMgBkj1d YlR1YICij<aOB K CEDODvj1]5C r DOCEaXWOCXMgw5C ' aXW ' eLMOR<]>Wvj1eLB ' aER<JLdHP & C�J�DOCEP9FNU�DGMOCij<P � � U DGJ�aOB�j
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aij<DOCIMGB�ClM6q/R	CXU(MGFNMGFHCED r MGB�C � Z[�O� j1U�P MGB�C`aij1WOP r DGB�R<JLdHP DGBkj1WOCTj�DOCEaXWOCXM?w5C ' �@A?BLFHD/w5C ' aER<JLdHP
& C^]5CXU�CXWvj1MOCEP�FNU�j<P V>j1U�aEC~K F � C �uP JLWGFNUL]+MGB�C�e CXWODOR<Ukj1dNFHDvj1MGFHR<U�eLBkj<DOCgR1Y MGB�Cgaij1WOP M R<WlFNM`aER<JLdHP
& C�DOCEaXJLWOCXd ' P FHDGMGWGF & JLMOCEP�MOR MGB�C � Z[�O��j1M+j�d j1MOCXW DGMvj1]5C � � Y`MGB�C�w5C ' FHD�FNU�DGMvj1dNdHCEP P JLWGFNUL]
MGB�CTe CXWODOR<Ukj1dNFHDvj1MGFHR<U eLBkj<DOC r MGB�CXU�MGB�CTWOCX]>FHDGMGWvj1MGFHR<U eLBkj<DOC�aER<JLdHP & C^aER<U�DGFHPLCXWOCEP j<D K FNULF K j1d r
DGFNU�aEC MGB�C � Z[�O�%aij1U aXWOCij1MOClj`dHR<]*��dHC\DGMOR<Wvj1]5CIP FNWOCEaXMOR<W ' j<D7DORbR<U j<D FNM WOCEaECXFNV5CED?jTaER<e ' R1Y MGB�C
DGBkj1WOCEP+w5C ' � � dNMOCXWGUkj1MGFNV5CXd '5r MGB�C`M6q/R�CXU(MGFNMGFHCEDIaij1U & ClFNU(V5R<dNV5CEP�FNU�jgw5C ' j1]>WOCEC K CXU(MIeLWOR<MORbaER<d
FNU�j	DGdNFN]>B(MGd ' K RbP F��kCEPQWOCX]>FHDGMGWvj1MGFHR<UQeLBkj<DOC � � U+CXFNMGB�CXW\aij<DOC r MGBLFHD DGBkj1WOCEP+w5C ' DGB�R<JLdHP & ClJ�DOCEP
FNU�R<WOPLCXWIMOR%CXU�aXW ' eLM\MGB�Cu��WODGM ekj1WGMIR1Y K CEDODvj1]5CSK f M �

� U�R<MGB�CXW+FHDODGJ�C FHD B�RiqMGB�C � Z[�O� q FNdNd`FHPLCXU(MGF Y ' MGB�C�DOCEaXWOCXMQw5C ' J�DOCEP &(' Cij<aOB aij1WOP j1U�P
DGJ & DOC � J�CXU(MGd ' PLCEaXW ' eLM MGB�C~��WODGM ekj1WGM R1YTMGB�C K CEDODvj1]5C � � U R<WOPLCXW MGB�C � Z[�O� MOR JLULF � J�CXd '
FHPLCXU(MGF Y ' Cij<aOB9aij1WOP�FNMTBkj<D`MORQR & Mvj1FNU MGB�C%aij1WOPfV D � A n �q�(J & DOC � J�CXU(MGd '5rp&(' J�DGFNUL]+MGB�C%aij1WOPfV D
JLULF � J�CIDOCXWGF j1d�U(J K�& CXW r FNM q FNdNduDOCij1WOaOB FNMOD7P�j1Mvj & j<DOC\FNU R<WOPLCXW7MOR�R & Mvj1FNU MGB�C\aij1WOPfV D/DOCEaXWOCXM w5C ' �
A?B�CTaER<U�DGMGWGJ�aXMGFHR<U R1Y-MGB�C K CEDODvj1]5CEDIj1dHR<UL]%q FNMGBQMGB�CTP FN]>FNMvj1d3DGFN]>Ukj1MGJLWOC�j1M MGB�CTDOCEaER<U�P+Bkj1d Y R1Y
Cij<aOB K CEDODvj1]5C^DGB�R<JLdHPQWOC K j1FNU�MGB�C^Dvj K C �

����� ��� � � ��� � � �  � 	�� 	 �  � � � � � � � � � ������ �� ����� � � 	 �  � 	�� � � � �

_lJLWGFNUL]	MGB�Cle CXWGFHRbP R1Y-aER K%K JLULFHaij1MGFHR<U & CXM6q/CECXUQMGB�C � Z[�O� j1U�P MGB�C`aij1WOP r CXFNMGB�CXW R1YpMGB�CIM6q/R
CXU(MGFNMGFHCED K FN]>B(MlPLCEaXFHPLCTMOR%MOCXW K FNUkj1MOC^MGB�CXFNW\WOCXd j1MGFHR<U�DGBLFNe��

J C & CXdNFHCXV5C MGBkj1MgFNU j�WOCij1d/q/R<WGdHP9F K eLdHC K CXU(Mvj1MGFHR<U R1Y\MGB�C+j Y[R<WOC K CXU(MGFHR<U�CEP eLWOR<MORbaER<dHD r MGB�C
aij1WOPLDIq FNdNdpU�R<M & C^e CXW K FNMGMOCEP�MOR DGq FNMOaOB�RiV5CXWlMOR j%P F�|=CXWOCXU(M � Z[�O� �uA?BLFHDIaER<JLdHP & C�j%e R<dNFHa '
PLCEaXFHDGFHR<U9CXU Y[R<WOaECEP &(' MGB�C�aij1WOP eLWORiVbFHPLCXWOD�FNU R<WOPLCXW^MOR�Dvj1MGFHD Y ' MGB�CXFNWgaER K%K CXWOaXF j1d7FNU(MOCXWOCEDGMOD r
C � ] � CEDGMvj & dNFHDGB�CEP WOCXd j1MGFHR<U�DGBLFNe�D�q FNMGB aECXWGMvj1FNU � Z[�O�bD	� �IU MGB�C�R<MGB�CXW�Bkj1U�P r R�|=CXWGFNUL]�MGB�C
j & FNdNFNM ' MOR	MOCXW K FNUkj1MOC�j1UQC�� FHDGMGFNUL] � Z[�O�+j1U�PQaij1WOP+WOCXd j1MGFHR<U�DGBLFNe�FNU�aXWOCij<DOCED?MGB�CTaER<U:�kPLCXU�aEC^R1Y
& R<MGB+MGB�CTaij1WOP B�R<dHPLCXWIj1U�P+MGB�C � Z[�O� � � dNMGB�R<JL]>BQMGBLFHD?FHD j1UQF K eLdHC K CXU(Mvj1MGFHR<U PLCEaXFHDGFHR<UQq BLFHaOB
PLCXe CXU�PLD R<U	MGB�C D ' DGMOC K D@DOCEaXJLWGFNM ' e R<dNFHa '5r Y[R<W aXd j1WGFNM ' eLJLWGe R>DOCED q/C & WGFHC;� ' PLCEDOaXWGF & C/MGB�C K j1FNU
R<e CXWvj1MGFHR<U�D\FNU(V5R<dNV5CEP �
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� Y7MGB�C � Z[�O� PLCEaXFHPLCED`MOR MOCXW K FNUkj1MOC%FNMODlWOCXd j1MGFHR<U�DGBLFNe q FNMGB j DGe CEaXF��ka	aij1WOP r q/CgeLWOR<e R>DOCgMGB�C
Y[R<dNdHRiq FNUL] eLWORbaECEP JLWOC �\A?B�C�U�C�� MIMGF K C^MGB�C � Z[�O�QFHDIaER<U(Mvj<aXMOCEP &(' MGB�C�DGe CEaXF��ka�aij1WOP r FNMIq FNdNd
PLCEaXFHPLC\q B�CXMGB�CXW/MORgj<aEaECXeLM/R<W7WOClGCEaXM7MGB�C\WOCEaECXFNV5CEP�dHR<]*��dHCIPLCXe CXU�P FNUL]	R<U�MGB�CIDOCEaXJLWGFNM ' e R<dNFHa ' �
J B�CXMGB�CXW%R<W	U�R<M	MGB�C dHR<]���dHC FHD%j<aEaECXeLMOCEP r MGB�C � Z[�O� Y[R<W K D�j WOCXeLd ' j<D%PLCEDOaXWGF & CEP FNU MGB�C
eLWOR<MORbaER<dHD & JLMIq FNMGB�j%DGFNUL]>dHC�P F�|=CXWOCXU�aEC �?A?B�C^MOC�� MICXU(MGW ' R1Y@MGB�CTWOCXeLd 'QK CEDODvj1]5CTq FNdNd & CTdNFNw5C
� ApCXW K FNUkj1MOC%nICXd j1MGFHR<U�DGBLFNe � � �IU WOCEaECXFNVbFNUL] MGB�C K CEDODvj1]5C r MGB�Cgaij1WOP V5CXWGF��kCED & R<MGB MGB�CgP FN]>FNMvj1d
DGFN]>Ukj1MGJLWOC%j1U�P MGB�C�dNFNULwbFNUL] FNU Y[R<W K j1MGFHR<U r j1U�P DGJ & DOC � J�CXU(MGd ' DGq FNMOaOB�CED`FNU(MOR MGB�C�WOCX]>FHDGMGWvj1MGFHR<U
K RbPLC^PLCEDOaXWGF & CEP+FNU �;A � 
 � 
 j1dHR<UL]�q FNMGB�MOCXW K FNUkj1MGFNUL]+j1U ' aER K%K JLULFHaij1MGFHR<U q FNMGB�MGB�C � Z[�O� �

A?B�C%aij1WOP aij1U9j1dHDOR+FHDODGJ�C%j+DGF K FNd j1W K CEDODvj1]5C	J�DGFNUL]QMGB�CgY[R<dNdHRiq FNUL]�eLWORbaECEP JLWOC �%A?B�C�Z G _`m
]5CXU�CXWvj1MOCED K CEDODvj1]5C ����� j<D?PLCEDOaXWGF & CEP FNU MGB�C8��WODGM DGMOCXeQR1YpMGB�CldHR<]_��dHClMGWvj1U�D K FHDODGFHR<U+eLBkj<DOC �
�(J & DOC � J�CXU(MGd '5r FNMTFNU�aXdNJ�PLCEDgj1U j<PLP FNMGFHR<Ukj1d7MOC�� M�CXU(MGW 'e� ApCXW K FNUkj1MOC nICXd j1MGFHR<U�DGBLFNe � j1U�P r PLC �
e CXU�P FNUL] R<U9q B�CXMGB�CXWgFHD^e CXW K FNMGMOCEP9MOR�eLWORbaECECEP q FNMGB DGJ &LK FNMGMGFNUL] MGB�C�dHR<]m��dHC r FNM�eLWORbaECECEPLD
j<aEaER<WOP FNUL]>d ' �Q�IU%WOCEaECXFNVbFNUL]^DGJ�aOB�j K CEDODvj1]5C/MGB�C � Z[�O��V5CXWGF��kCED@FNMOD@PLCXMvj1FNdHD j1U�P�j<aOwbU�Riq dHCEP ]5CED
q FNMGB jgWOCXeLd ' DGF K FNd j1W\MORgMGB�CTR<U�CTPLCEDOaXWGF & CEP�j & RiV5C � � D?FNUQMGB�C^j & RiV5CTC���j K eLdHC`MGB�CTaij1WOP+q FNdNd
DGq FNMOaOB�FNU(MOR�MGB�CQWOCX]>FHDGMGWvj1MGFHR<U�eLBkj<DOC K RbPLC�j1U�P MOCXW K FNUkj1MOC j1U ' aER K%K JLULFHaij1MGFHR<U q FNMGB�MGB�C
� Z[�O� �

����� ��� � � � � � �� � ��� 	 	 �  � 	�� � � �  � � ��� � �  � �  � 	�� � � � � �

� U9aij<DOC j�P FHDGeLJLMOC j1WGFHDOCED	j1U�P9j1U j1W & FNMGWvj1MOR<WgFHD^FNU(V5R<dNV5CEP r q/C�BkjEV5C MOR�aER<U�DGFHPLCXW�M6q/R aij<DOCED r
PLCXe CXU�P FNUL] R<UQq B�CXMGB�CXWIMGB�C`dHR<] ��dHCEDIj1WOCTDGMOR<WOCEPQFNU jgJ�DOCXW\aER<U(MGWOR<dNdHCEP � Z[�O�+R<W FNU j1U � Z[�O�
DOR K CXq B�CXWOC^R<U�MGB�CTU�CXM6q/R<WGw �

J B�CXU MGB�C�dHR<]L��dHCED j1WOC DGMOR<WOCEP�FNU j J�DOCXW aER<U(MGWOR<dNdHCEP � Z[�O��MGB�C j1W & FNMGWvj1MOR<W q FNdNdlBkjEV5C MOR
aER<U(Mvj<aXM^MGB�C%J�DOCXWTFNU(V5R<dNV5CEP &(' J�DGFNUL] aER<U(V5CXU(MGFHR<Ukj1d K CXMGB�RbPLD=K C � ] � MOCXdHCXeLB�R<U�C R<W^C K j1FNd M r FNU
R<WOPLCXW-MORlR & Mvj1FNU�jIaER<e ' R1YkMGB�C7dHR<]8��dHCED	�-A?B�C7J�DOCXW-q FNdNdbBkjEV5C/MORlCEDGMvj & dNFHDGB%jIDOCEaXJLWOC/aER<ULU�CEaXMGFHR<U
q FNMGB�MGB�CIj1W & FNMGWvj1MOR<W?j1U�P%MGWvj1U�D K FNM BLFHD � B�CXW7dHR<]u��dHCED	� A?B�CIj1W & FNMGWvj1MOR<W rb&(' J�DGFNUL]^BLFHD � B�CXW7aER<e '
R1Y MGB�C^DGBkj1WOCEP+w5C ' �$#%�/r q FNdNd3V5CXWGF Y ' MGB�CTdNFNULwbFNUL]�FNU Y[R<W K j1MGFHR<U R1Y MGB�CTdHR<] ��dHCED	�
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Z3CXM?J�D?DGJLeLe R>DOCIMGBkj1M/MGB�C � Z[�O��MGWvj1U�D K FNMOD/MGB�CIY[R<dNdHRiq FNUL]�DOC � J�CXU�aEClR1YpdHR<]z��dHCED/eLWOCEDOCXU(MOCEP+FNU
��]>JLWOC A �Nf � � U�MGBLFHD-C���j K eLdHC MGB�C V>j1dNFHP�DOC � J�CXU�aEC7R1YLdHR<]8��dHCED=Y WOR K�� � MOR � E?FHD3FNU(MOCXWGWGJLeLMOCEPgq FNMGB
M6q/R U�R<U9dHCX]>FNMGF K j1MOC dHR<]m��dHCEDgq FNMGB DOC � J�CXU�aEC U(J K�& CXWOD������ J B�CXU9MGB�C+j1W & FNMGWvj1MOR<WgV5CXWGF��kCED
MGB�C?dNFNULwbFNUL]TFNU Y[R<W K j1MGFHR<U r MGB�C?M6q/R � Y j1w5C � CXU(MGWGFHCED@q FNdNd & C?FHPLCXU(MGF��kCEP r ��WODGMGd 'g& CEaij1J�DOC?MGB�C ' q FNdNd
U�R<M & C`CXU�aXW ' eLMOCEP�q FNMGBQMGB�CTV>j1dNFHP+w5C '5r j1U�P�DOCEaER<U�P d '5rL& CEaij1J�DOC`MGB�CXFNWIaER<WGWOCEDGe R<U�P FNUL]�dNFNULwbFNUL]
FNU Y[R<W K j1MGFHR<U q FNdNd=U�R<M K j1w5C^DOCXU�DOC �
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G FN]>JLWOC_A �Nf+{��bC � J�CXU�aEC^R1Y dHR<] ��dHCED\DGMOR<WOCEPQFNUQMGB�C � Z[�O� �

J B�CXU+MGB�C`dHR<]���dHCED\j1WOC`DGMOR<WOCEP+FNU�j1U � Z[�O��dHRbaij1MOCEPQDOR K CXq B�CXWOCTFNU+MGB�C`U�CXM6q/R<WGw r MGB�C � Z[�O�
q FNdNd & C7j<DGw5CEPTMOR\DGJ &LK FNM-j aER<e ' R1Y MGB�C@dHR<]y��dHCED�K F � C �EMGB�C7j<aXMGJkj1d K CEDODvj1]5CEDpC��LaOBkj1UL]5CEP & CXM6q/CECXU
� Z[�O� j1U�P t�M MORQMGB�C j1W & FNMGWvj1MOR<W	R<W^MORQMGB�C�P FHDGeLJLMOC�WOCEDOR<dNJLMGFHR<U9CXU(MGFNM ' �m�(J & DOC � J�CXU(MGd '5r MGB�C
j1W & FNMGWvj1MOR<W?q FNdNduV5CXWGF Y ' MGB�C`j1JLMGB�CXU(MGFHaXFNM ' R1YpMGB�CIdHR<]_��dHCED &(' J�DGFNUL]gMGB�CIeLJ & dNFHa`CXU�aXW ' eLMGFHR<U+w5C '
� � R1Y MGB�CTaij1WOP �

����� ��� � � ��� � � �  � 	�� 	 �  � � � 	 � � � 	 ��� � � � 	 � � �	 � � ��� �  � � ������  � �����

� YujIP FHDGeLJLMOC j1WGFHDOCEDpq BLFNdHC/MGB�C/dHR<]8��dHCED@j1WOC/DGMGFNdNd DGMOR<WOCEPgFNUgMGB�C/aij1WOP r jIDGF K eLdHC?DOR<dNJLMGFHR<U	WOC � JLFNWOCED
MGB�CQZ G _`m MOR R�|=CXW%MGB�C Y JLU�aXMGFHR<Ukj1dNFNM ' R1YTPLRiq ULdHR5j<P FNUL]9MGB�C+dHR<]I��dHCED�R<U�MGB�CQaij1WOP B�R<dHPLCXWOD
WOC � J�CEDGM r CXV5CXUQq B�CXU�MGB�CTdHR<] ��dHCTDGekj<aECTFHD U�R<M Y JLdNd �

� UgDGJ�aOB%jIaij<DOC MGB�C/Z G _`m ]5CXU�CXWvj1MOCED j MOC�� M CXU(MGW 'u� nIC � J�CEDGMOCEP�Z3R<] G FNdHC7_`Riq ULdHR5j<P � q BLFHaOB	FHD
FNU�aXdNJ�PLCEP%FNU%MGB�C\aXJLWGWOCXU(M K CEDODvj1]5C � ����� � V>j1WGF j & dHC\j1U�P%FNU%MGB�C?dNFNULwbFNUL]^V>j1WGF j & dHC � � � $�������� � �
�(J & DOC � J�CXU(MGd '5r FNM/Y[R<dNdHRiq\D R<U�C`R1Y-MGB�CleLWOR<MORbaER<dHD PLCEDOaXWGF & CEP+FNU+MGB�CleLWOCXVbFHR<J�D DOCEaXMGFHR<U�D?FNUQR<WOPLCXW
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MOR%DOCEaXJLWOCXd ' PLRiq ULdHR5j<P�MGB�CTdHR<] ��dHCED MOR j1U � Z[�O� �

A?BLFHD/Y JLU�aXMGFHR<Ukj1dNFNM ' CXUkj & dHCED MGB�C`aij1WOP+B�R<dHPLCXW MOR	C K eLM ' MGB�C`dHR<]z��dHCTDGekj<aEC & C Y[R<WOClFNM\j<aXMGJkj1dNd '
& CEaER K CED3Y JLdNd r j1U�P^MGB�CXWOC Y[R<WOC r ekj1WGMGFHaXFNekj1MOC K R<WOC7C;|=CEaXMGFNV5CXd ' FNU�MGB�C dHR<]y��dHC7DGekj<aEC K j1Ukj1]5C K CXU(M
eLWORbaECEDOD	�

� ��� � � � � � � �

� U MGBLFHD%aOBkj1eLMOCXW�q/C+BkjEV5C+eLWOCEDOCXU(MOCEP�DOCXV5CXWvj1d V>j1WGF j1MGFHR<U�D�R1Y`j�DOaOB�C K C+MGBkj1M j1dNdHRiq\D%MGB�C dHR<]
��dHCED	MOR & C+DOCEaXJLWOCXd ' MGWvj1U�D K FNMGMOCEP Y WOR K j�aij1WOP MOR j1U�R<MGB�CXW�PLCXVbFHaEC+q BLFHaOB PLRbCEDgU�R<M�DGJ:|=CXW
Y WOR K F K%K CEP F j1MOC+DGMOR<Wvj1]5C WOCEDGMGWGFHaXMGFHR<U�D	�
�IJLWgeLWOR<e R>Dvj1dHD	DGJ�aEaECEDOD Y JLdNd ' j<PLP WOCEDODgMGB�C eLWOR & dHC K
R1Y/DOCEaXJLWOCXd ' MGWvj1U�D K FNMGMGFNUL]QMGB�CgdHR<]=��dHCED ru&(' J�DGFNUL]+R<ULd ' MGB�C%j & DOR<dNJLMOCXd ' U�CEaECEDODvj1W ' C��LaOBkj1UL]5C
R1Y K CEDODvj1]5CED & CXM6q/CECXU�MGB�C+ekj1WGMGFHaXFNekj1U(MOD j1dHR<UL] q FNMGB�R<ULd ' MGB�C+U�CEaECEDODvj1W ' aER K eLJLMvj1MGFHR<Ukj1dNd '
C�� e CXU�DGFNV5CTaXW ' eLMOR<]>Wvj1eLBLFHa^eLWOR<MOCEaXMGFHR<U��

A?B�C ��WODGMIeLWOR<MORbaER<d DGF K eLd ' C�� MGWvj<aXMODIMGB�C�dHR<]S��dHCED\Y WOR K MGB�C�aij1WOP�j1U�P�MGWvj1U�D Y[CXWODIMGB�C K MOR+j1U
� Z[�O� r q BLFHaOB FHD`JLU�PLCXWTMGB�C%aER<U(MGWOR<d7R1Y/MGB�C	aij1WOP�B�R<dHPLCXW	�	A?B�C%DOCEaER<U�P j1U�P MGBLFNWOP�eLWOR<MORbaER<dHD
BkjEV5Cgj%aER K%K R<U WOCX]>FHDGMGWvj1MGFHR<U eLBkj<DOCTFNU R<WOPLCXWIMOR�CXUkj & dHC^MGB�CTM6q/R CXU(MGFNMGFHCEDIMOR & CTFNU(MGWORbP J�aECEP
MOR	Cij<aOB R<MGB�CXW	� A?B�CXFNW K j1FNUQP F�|=CXWOCXU�aECTq FNMGBQMGB�C8��WODGM?eLWOR<MORbaER<d=FHD?MGBkj1M MGB�C � Z[�O��FHD?dHRbaij1MOCEP
DOR K CXq B�CXWOC	FNU�MGB�C	U�CXM6q/R<WGw j1U�P�FHDlU�R<M`JLU�PLCXWTMGB�C%aER<U(MGWOR<d R1Y/MGB�C	aij1WOP B�R<dHPLCXW	�gA?B�C K j1FNU
P F�|=CXWOCXU�aEC & CXM6q/CECXU MGB�C DOCEaER<U�P j1U�P MGB�C MGBLFNWOP9eLWOR<MORbaER<dHDgFHD�MGBkj1M�FNU MGB�C d j1MGMOCXWgMGB�C � Z[�O�
DGB�R<JLdHP U�R<M/BkjEV5CTj<aEaECEDOD/MOR�MGB�ClaER<U(MOCXU(M R1YpMGB�CIdHR<]_��dHCED	�@A?B�CXFNW?aER K%K R<U+FHDODGJ�C\FHD/MGBkj1M r DGFNU�aEC
MGB�C � Z[�O��FHD?dHRbaij1MOCEP+FNU+MGB�ClU�CXM6q/R<WGw r MGB�CldHR<]z��dHCED U�CECEP MOR & CleLWOR<MOCEaXMOCEP+q BLFNdHC`MGB�C ' j1WOC`FNU
MGWvj1U�DGFHCXU(M	�
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J BLFNdHC%MGB�CXWOC j1WOC j+U(J K�& CXWgR1Y?MGB�CER<WOCXMGFHaij1d?DOCEaXJLWGFNM ' eLWOR<MORbaER<dHD�FNU(MOCX]>Wvj1MGFNUL]�D K j1WGM�aij1WOPLD^FNU
j V>j1WGFHCXM ' R1Y%D ' DGMOC K D r MGB�CXWOC9j1WOC V5CXW ' Y[CXq MOCEDGMQF K eLdHC K CXU(Mvj1MGFHR<U�D	� � U MGBLFHD�aOBkj1eLMOCXW q/C
eLWOCEDOCXU(MIPLCXMvj1FNdHD\R1Y j1U�C�� e CXWGF K CXU(Mvj1dpF K eLdHC K CXU(Mvj1MGFHR<U�R1Y & R<MGB�MGB�CTDOCEaXJLWOC`dHR<] ��dHCTPLRiq ULdHR5j<P
eLWOR<MORbaER<d\j1U�P MGB�C eLWOR<e R>DOCEP dHR<]���dHC+DGMvj1U�P�j1WOP9Y[R<W K j1M	� J CQj1dHDOR eLWORiVbFHPLCQj P FHDOaXJ�DODGFHR<U R1Y
MGB�C�e CXW Y[R<W K j1U�aECgWOCEDGJLdNMOD`j1dHR<UL]+q FNMGB�R<JLW`C�� e CXWGFHCXU�aECEDIY WOR K F K eLdHC K CXU(MGFNUL]QMGB�C�MGB�CER<WOCXMGFHaij1d
PLCEDGFN]>U�D FNU jgWOCij1d K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U D K j1WGM\aij1WOP�CXU(VbFNWOR<U K CXU(M	�
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A?BLFHD?aOBkj1eLMOCXW PLCEDOaXWGF & CED/WOCEDGJLdNMOD7Y WOR K MOCEDGM/F K eLdHC K CXU(Mvj1MGFHR<U�D � $ 
 r $ E � R1Y3MGB�CIFHPLCij<D/eLWOCEDOCXU(MOCEP
FNU aOBkj1eLMOCXWODS� j1U�P�A � A?B�C q/R<WGw FNU MGBLFHDgaOBkj1eLMOCXW�aij1U�j1dHDOR & C aER<U�DGFHPLCXWOCEP�j<D	j�WOC Y[CXWOCXU�aEC
e R<FNU(M\q B�CXU PLCEDGFN]>ULFNUL] K R<WOC^aER K eLdHC���D K j1WGMIaij1WOP j1eLeLdNFHaij1MGFHR<U�D	�

G R<W`MGB�CgMOCEDGMlF K eLdHC K CXU(Mvj1MGFHR<U q/CgJ�DOCEP M6q/R+R1Y7MGB�C K R>DGM`e R<eLJLd j1W P(jEV>j t j1WOP � c � $ � U � $ h r

+U r 
 f � aER K eLdNF j1U(M/D K j1WGM aij1WOP�aXJLWGWOCXU(MGd ' jEV>j1FNd j & dHC FNU%MGB�C K j1WGw5CXM r Ukj K CXd ' MGB�C �`C K �leLWOCEDODOR
P(jEV>j t j1WOP �Nf $�� Y WOR K �`C K eLdNJ�D-j1U�P t7'b& CXW��kC��_�Ie CXU�fCA6}�P(jEV>j t j1WOP � �+A � Y WOR K �baOBLdNJ K�& CXWG]5CXW �
WlR<Mvj & d '5r5& R<MGB%MGB�CEDOC?F K eLdHC K CXU(Mvj1MGFHR<U�D j1dNdHRiq P ' Ukj K FHaIj1eLeLdNFHaij1MGFHR<U PLRiq ULdHR5j<P � PLCXdHCXMGFHR<UQj1U�P
eLWORiVbFHPLC^j1eLeLdNFHaij1MGFHR<U�FHDOR<d j1MGFHR<U�� � dNMGB�R<JL]>BmP(jEV>j t j1WOPLD R�|=CXW K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U aij1ekj & FNdNFNMGFHCED r
MGB�CXWOC	j1WOC�DGMGFNdNd aECXWGMvj1FNU dNF K FNMvj1MGFHR<U�D r DGJ�aOB j<D\MGB�C�dNF K FNMOCEP DGF �iC�R1YQo�o c ny�lm j1U�P n � m r MGB�C
dNF K FNMOCEP+eLWORbaECEDODGFNUL]	e Riq/CXW r j1U�P+MGB�Cld j<aOw+R1Y-aXW ' eLMOR<]>Wvj1eLBLFHa`Y JLU�aXMGFHR<U�D FNU+]5CXU�CXWvj1d r MGBkj1M?U�CECEP
MOR & C Mvj1w5CXU�FNU(MORgj<aEaER<JLU(M/q B�CXU PLCXV5CXdHR<eLFNUL]gD K j1WGM7aij1WOP j1eLeLdNFHaij1MGFHR<U�D	�@A?B�CEDOC Y j<aXMOR<WOD Y[R<WOaECEP
aECXWGMvj1FNU PLCEDGFN]>U PLCEaXFHDGFHR<U�D\q BLFHaOB�q FNdNd & CTC�� eLd j1FNU�CEP�FNUQMGB�C`Y[R<dNdHRiq FNUL] DGJ & DOCEaXMGFHR<U�D	�

A?BLFHDgaOBkj1eLMOCXW	DOCXWGV5CED^M6q/R eLJLWGe R>DOCED	� G FNWODGMGd '5r FNM�eLWORiVbFHPLCED�e CXW Y[R<W K j1U�aEC K Cij<DGJLWOC K CXU(MOD�Y[R<W
MGB�C���WODGM@dHR<]u��dHC PLRiq ULdHR5j<P�eLWOR<MORbaER<d�DGe CEaXF��kCEP	FNU �;A � 
 � 
 r j1U�P	MGB�C\j1J�P FNM dHR<]^DGMvj1U�P�j1WOPgY[R<W K j1M
]>FNV5CXU9FNU �;� � � r j1U�P MGB(J�D�eLWORiV5CEDgMGBkj1M	jQWOCij1d7F K eLdHC K CXU(Mvj1MGFHR<U�R1Y MGB�C aER<U�aECXeLMOD�FHD^Y[Cij<DGF & dHC �
�bCEaER<U�P d '5r FNM	BLFN]>BLdNFN]>B(MOD	FHDODGJ�CEDgq BLFHaOB�j1WOC WOCXdHCXV>j1U(M%q B�CXU PLCXV5CXdHR<eLFNUL]�P(jEV>j t j1WOP�j1eLeLdNFHaij �
MGFHR<U�D	�+A?BLFHD^d j<DGM^e R<FNU(MgFHD�R1Y ekj1WGMGFHaXJLd j1W�F K e R<WGMvj1U�aEC DGFNU�aEC�MGB�CXWOC j1WOC%V5CXW ' Y[CXq P(jEV>j t j1WOP
j1eLeLdNFHaij1MGFHR<U�D`jEV>j1FNd j & dHCTMORbP�j ' j1U�PQq/C^C�� e CEaXMIj	DGJ & DGMvj1U(MGF j1dpFNU�aXWOCij<DOCTFNU�MGB�ClY JLMGJLWOC �
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�bR1Y M6q?j1WOC\DOR<dNJLMGFHR<U�D@MGBkj1M@J�DOC D K j1WGM aij1WOPLD aij1U & C?DOCXekj1Wvj1MOCEP	FNU(MORTMGB�C aXdNFHCXU(M �6DGFHPLCIj1eLeLdNFHaij1MGFHR<U
j1U�P9MGB�C D K j1WGM	aij1WOP j1eLeLdNFHaij1MGFHR<U�R<W%j1eLeLdHCXM	� A?B(J�D r FNU R<WOPLCXWgMOR MOCEDGM�MGB�C e CXW Y[R<W K j1U�aEC R1Y
MGB�C dHR<]���dHC PLRiq ULdHR5j<P eLWOR<MORbaER<d^R<W+MGB�C�DGMvj1U�P�j1WOP dHR<]���dHC Y[R<W K j1M r M6q/R�P FHDGMGFNU�aXM�CXU(MGFNMGFHCED
BkjEV5C�MOR & C�PLCXV5CXdHR<e CEP �+A?B�C���WODGMgR<U�C%q FNdNd7WOCEDGFHPLC%FNU9MGB�C�aij1WOP K C � ] �3MGB�C�Z G _`m M j1U�P MGB�C
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DOCEaER<U�P q FNdNd@WOCEDGFHPLCgFNU MGB�CgJ�DOCXWCV DTc t K C � ] � MGB�C � Z[�O� M �=A?B�C	MOCEaOBLU�R<dHR<] ' Y[R<W`F K eLdHC K CXU(MGFNUL]
MGB�CEDOC M6q/R CXU(MGFNMGFHCED%FHD%j1dNWOCij<P ' PLCEDOaXWGF & CEP FNU�aOBkj1eLMOCXW $ � � U MGB�C Y[R<dNdHRiq FNUL] DGJ & DOCEaXMGFHR<U�D	q/C
eLWOCEDOCXU(M V>j1WGFHR<J�D/dNF K FNMvj1MGFHR<U�DIj1U�PQj1WOaOBLFNMOCEaXMGJLWvj1d-aOBkj1Wvj<aXMOCXWGFHDGMGFHaED r FNU+R<WOPLCXW MORg]>FNV5ClMGB�ClWOCij<PLCXW
j1U�JLU�PLCXWODGMvj1U�P FNUL] R1Y MGB�C`FHDODGJ�CED FNU(V5R<dNV5CEP �

� �����
	 ��� � � 	 � ���� � � � 	 � � �  � 	��

A?B�C�FNU(MOCXW Y j<aECED�MGBkj1MgCXUkj & dHC MGB�C�aXdNFHCXU(MgMOR�FNU(MOCXWvj<aXMgq FNMGB9MGB�C�P(jEV>j t j1WOP j1WOC�eLWOCEDOCXU(MOCEP9FNU
DOCEaXMGFHR<U � $ � � � � U�R<JLW\F K eLdHC K CXU(Mvj1MGFHR<U q/CTJ�DOCEP+MGB�C^c t�� � t j1U�P+MGB�C^_`m � FNU(MOCXW Y j<aECED	�

� ������� ������ �� ������� � � 	 � � �  � 	�� �J� � � 	 	�� � ���� � 	K	 	 �

A3q/R�q FHPLCXd ' wbU�Riq U PLCXV5CXdHR<e K CXU(MlMORbR<dHD\MGBkj1Mlj1dNdHRiq�eLWOC � eLWORbaECEDODGFNUL] r PLRiq ULdHR5j<P FNUL]Qj1U�P C��LC �
aXJLMGFHR<UQR1Y[P(jEV>j t j1WOP+j1eLeLdHCXMOD\j1WOCleLWOCEDOCXU(MOCEP & CXdHRiq�� X R<MGB MORbR<dHD?CXUkj & dHC`PLCXV5CXdHR<e CXWOD?MOR�q WGFNMOC
j1U�PQMOCEDGMyP(jEV>j t j1WOP j1eLeLdHCXMOD r j1U�PQMGB�C ' j1WOC*P(jEV>j t j1WOP � c � $ � U aER K eLdNF j1U(M	�

� A?B�C �`C K eLdNJ�D �`C K �leLWOCEDODOR�nlj1eLFHP � eLeLdHCXMl_`CXV5CXdHR<e K CXU(M K n � _ M }`FNM��Nf $�� r aER<U(Mvj1FNU�D
MGB�Cy��WODGM�P(jEV>j t j1WOP F K eLdHC K CXU(Mvj1MGFHR<U R<U+j 
 $ � & FNM n � � t D K j1WGM?aij1WOP K FHaXWOR � eLWORbaECEDODOR<W	�
� M@FHD�P(jEV>j t j1WOP � c � $ � U aER K ekj1MGF & dHC & JLM@FNM/j1dHDORTP F�|=CXWOCXU(MGF j1MOCED7FNMODOCXd Y q FNMGB jTaXJLM �6PLRiq U
V5CXWODGFHR<U+R1Y j1U+nIc t K nIC K R<MOClc@WORbaECEP JLWOC t j1dNd M � A � DGM ' dHC\eLWOR<MORbaER<d=aij1dNdHCEP _`m � K _lFNWOCEaXM
m CXMGB�RbP � U(V5Rbaij1MGFHR<U M � A+� � � G FNUkj1dNd '5r FNM?Bkj<DTfC�z} &(' MOCED\R1Y K C K R<W '5r R1Ypq BLFHaOBe�z} &(' MOCED
j1WOCTJ�DOCEP Y[R<W B�Cij1e K C K R<W ' �

� A?B�C t7'b& CXW��kC����Ie CXU fCA6} � E � r aij1U j<aEaECXeLM%j1eLeLdHCXMOD�q FNMGB jQMOR<Mvj1d/DGF �iC�R1Y^fCA~} &(' MOCED
FNU�aXdNJ�P FNUL]%MGB�CIB�Cij1e K C K R<W '5r j1U�P FNM?Bkj<D j�DGMvj<aOw DGF �iClR1Y/f $ B &(' MOCED	�@A?B�ClB�Cij1WGM R1Y3MGB�C
D K j1WGMIaij1WOPQFHDIj1UeB � & FNM K FHaXWOR � eLWORbaECEDODOR<W	�
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_lJLWGFNUL]IMGB�C PLCXV5CXdHR<e K CXU(M@R1YLMGB�C@MOCEDGM j1eLeLdNFHaij1MGFHR<U�Dpq/C7CXU�aER<JLU(MOCXWOCEPgMGB�C Y[R<dNdHRiq FNUL]ldNF K FNMvj1MGFHR<U�D
MGBkj1M%Bkj<P�MOR PLR CXFNMGB�CXW�q FNMGB�MGB�CQD K j1WGM aij1WOP�aij1ekj & FNdNFNMGFHCED R<W%MGB�C�PLCXV5CXdHR<e K CXU(M wbFNMOD	MGBkj1M
j<aEaER K ekj1ULFHCEP�MGB�C K �

�\Y\MGB�C�M6q/RIP(jEV>j t j1WOPLD r R<ULd ' MGB�C �`C K �leLWOCEDODOR DGJLeLe R<WGMOD�](j1W & j1]5C aER<dNdHCEaXMGFHR<U�� olRiq/CXV5CXW r
](j1W & j1]5ClaER<dNdHCEaXMGFHR<U rb&(' Ukj1MGJLWOC r PLRbCED7U�R<M7Mvj1w5C\eLd j<aEC\F K%K CEP F j1MOCXd ' j Y MOCXW MGB�C K C K R<W ' aECij<DOCED
MOR & C^J�DOCEP rk& JLMTj Y MOCXW`DOR K C^F K eLdHC K CXU(Mvj1MGFHR<U DGe CEaXF��kagPLCXd j ' � G JLWGMGB�CXW K R<WOC r FNU K j1U ' P k m
F K eLdHC K CXU(Mvj1MGFHR<U�D r ](j1W & j1]5C`aER<dNdHCEaXMGFHR<U Mvj1w5CED7eLd j<aECIq B�CXU K C K R<W ' ]5CXMOD/C�� Bkj1J�DGMOCEP+j1U�P DGJ�aOB
j	eLWORbaECEP JLWOCTq/R<JLdHP j<P V5CXWODOCXd ' j�|=CEaXM\MGB�CTe R<MOCXU(MGF j1d-DGe CECEPQR1Y MGB�CT]>FNV5CXU�P(jEV>j t j1WOP �7_lJ�CTMOR
MGB�CEDOC%FHDODGJ�CED r DGe CEaXF j1d7j1MGMOCXU(MGFHR<U9Bkj<P MOR & C	]>FNV5CXU q B�CXU9aERbP FNUL]QU�R<M^MORQJ�DOC	dHRbaij1d@V>j1WGF j & dHCED
j1U�PQU�R<MIP ' Ukj K FHaij1dNd ' j1dNdHRbaij1MOC K C K R<W ' FNUQY WOC � J�CXU(MGd ' aij1dNdHCEP+Y JLU�aXMGFHR<U�D	� � U�C�� MGWOC K C^aij<DOCED r
� Y WOC � J�CXU(MGd 'Y� FHD PLC;��U�CEP j<D M6q FHaEC R<W K R<WOC � J B�CXU j�dHRbaij1dIV>j1WGF j & dHC FHD�FNU�DGMvj1U(MGF j1MOCEP r MGB�C
K C K R<W ' R1Y MGB�CgDGMvj<aOwQFHDIJ�DOCEP � J B�CXU�j P ' Ukj K FHa	j1dNdHRbaij1MGFHR<U FHDIWOC � J�CEDGMOCEP r MGB�C K C K R<W ' R1Y
MGB�C	B�Cij1e FHD`J�DOCEP � � U & R<MGB aij<DOCED r j Y MOCXWTMGB�C�C�� FNM^R1Y/MGB�CgY JLU�aXMGFHR<U r U�R K C K R<W ' FHD^aXd j1F K CEP
& j<aOw r j1U�P	q/C?]>Wvj<P Jkj1dNd 'g& CEaER K C DGB�R<WGM@R1Y K C K R<W ' � A?B�C DOR<dNJLMGFHR<U%FHD MORlJ�DOC/]>dHR & j1dLV>j1WGF j & dHCED r
j1U�P	WOCXJ�DOC MGB�C K j<D K J�aOB j<D@e R>DODGF & dHC?q FNMGBLFNU�MGB�C\j1eLeLdHCXM	� � M FHD PLCEDGFNWvj & dHC?MORTWOCEDGMGWGFHaXM K C K R<W '
j1dNdHRbaij1MGFHR<U�MORgFNU�DGFHPLC`MGB�CTaER<U�DGMGWGJ�aXMOR<WIR1Y-MGB�C^j1eLeLdHCXM rL& CEaij1J�DOClMGBLFHD FHD\j�]>Jkj1Wvj1U(MOCECEP�dHRbaij1MGFHR<U
MGBkj1M FHD C��LCEaXJLMOCEP R<ULd ' R<U�aEC r j1U�P�FNM FHD j dHRbaij1MGFHR<U q B�CXWOC MGB�C K C K R<W ' Bkj<D�U�R<M & CEaER K C
Y Wvj1] K CXU(MOCEP � J C K J�DGM`U�R<MOCgMGBkj1Ml](j1W & j1]5C	aER<dNdHCEaXMGFHR<U FHDIU�R<M^j�eLWOCXWOC � JLFHDGFNMOC�Y[R<WnP(jEV>j t j1WOP
$ � U � c � aER<U Y[R<W K j1U�aEC �

SlDGJkj1dNd '5r q B�CXU DOCXU�P FNUL]�P�j1Mvj�K � eLeLdNFHaij1MGFHR<U c@WOR<MORbaER<du_Tj1MvjTSIULFNMOD�� � $�� M Y WOR K MGB�C\D K j1WGM7aij1WOP
MOR MGB�C+aXdNFHCXU(M�j1U�P VbFHaEC V5CXWODvj r j�dNF K FNM%R1Y`j1eLeLWOR � F K j1MOCXd ' $ �+� &(' MOCED	C�� FHDGMOD	� � aXMGJkj1dNd '5r Y[R<W
MGB�C �`C K �leLWOCEDODOR	aij1WOP+MGB�C K j�� F K J K ekj<aOw5CXM\R1Y P�j1MvjgMGBkj1M\aij1U & C`DOCXU�P Y WOR K MGB�C`aXdNFHCXU(M\MOR
MGB�C aij1WOP FHD^dNF K FNMOCEP9MOR��+A &(' MOCED	� � U R<WOPLCXW�MOR DOR<dNV5C%MGB�C�eLWOR & dHC K R1YIDOCXU�P FNUL] d j1WG]5CXWgP�j1Mvj
ekj<aOw5CXMOD r DGe CEaXF j1dueLWOR<]>Wvj K%K FNUL]%Bkj<D7MOR & CIJ�DOCEP�MORgDOCXU�P MGB�ClP�j1Mvj^FNU & dHRbaOw D	�@A?BLFHD?DGdHRiq\D7MGB�C
j1eLeLdHCXM^C��LCEaXJLMGFHR<U DGFN]>ULF��kaij1U(MGd ' q B�CXU aER K%K JLULFHaij1MGFNUL] q FNMGB MGB�C	aXdNFHCXU(M r3& CEaij1J�DOC	DGq FNMOaOBLFNUL]
Y WOR K WOCEaECXFNVbFNUL] MOR%DOCXU�P FNUL] r j1U�PQVbFHaEC`V5CXWODvj r FHDIj	DGdHRiq eLWORbaECEP JLWOC �
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A?B�C
K d j<aOw R1Y M jEV>j1FNd j & FNdNFNM ' R1YlaXW ' eLMOR<]>Wvj1eLBLFHa Y JLU�aXMGFHR<U�D%R<U MGB�C=P(jEV>j t j1WOPLD	FHD%j�M6q/R �[Y[R<dHP
eLWOR & dHC K � G FNWODGM r MGB�CTC�� e R<WGM aER<U(MGWOR<dpWOCEDGMGWGFHaXMGFHR<U�D F K e R>DOCEP &(' K j1U ' ]5RiV5CXWGU K CXU(MODlP FHDODGJkj<PLC
K j1U(J Y j<aXMGJLWOCXWODIY WOR K F K eLdHC K CXU(MGFNUL] MGB�C K ���bCEaER<U�P d '5r MGB�C*P k m j1dNWOCij<P ' Mvj1w5CED\JLe K J�aOB R1Y
MGB�C WOCEDOR<JLWOaECEDgR1Y\MGB�C=P(jEV>j t j1WOP r j1U�P K j1U(J Y j<aXMGJLWOCXWOD	U�CECEP9MOR�FNU(V5CEDGMgB�CijEVbFNd ' MOR eLJLM�MGB�C
aXW ' eLMOR<]>Wvj1eLBLFHa aER<WOC+q FNMGB�MGB�C+WOCEDGM�R1YlMGB�C+Y JLU�aXMGFHR<Ukj1dNFNM ' � X R<MGB�P(jEV>j t j1WOPLD%J�DOCEP�PLR�U�R<M
aXJLWGWOCXU(MGd ' DGJLeLe R<WGM WOCij1dpaXW ' eLMOR<]>Wvj1eLBLFHaTY JLU�aXMGFHR<U�D	�

A?B�C\PLCXV5CXdHR<e K CXU(M/CXU(VbFNWOR<U K CXU(M/J�DGJkj1dNd ' R�|=CXWOD7j � DGF K JLd j1MOR<W � MGBkj1M7CXUkj & dHCED@MGB�C eLWOR<]>Wvj K%K CXW
MOR	Cij<DGFNd ' MOCEDGM?MGB�CTj1eLeLdHCXM q FNMGB�R<JLM PLRiq ULdHR5j<P FNUL] FNM/MORgMGB�CuP(jEV>j t j1WOP+CXV5CXW ' MGF K ClFNM?FHD/MOR & C
C��LCEaXJLMOCEP � � U MGB�C	aij<DOCgR1Y7MGB�C	PLCXV5CXdHR<e K CXU(M^wbFNM`R1Y7MGB�CS�Ie CXU fCA6} r MGB�C	DGF K JLd j1MOR<WTq?j<DlU�R<M
WOCXdNF j & dHC%CXU�R<JL]>B r j1U�P j1MGMOC K eLMODTMOR J�DOC	FNM`Bkj<P�MOR & C�j & j1U�PLR<U�CEP �	A?B�C �`C K �leLWOCEDODOR(P(jEV>j
t j1WOP�DGF K JLd j1MOR<WIq?j<DIDGFN]>ULF��kaij1U(MGd '+& CXMGMOCXWlj1U�P � JLFNMOC`J�Dvj & dHC �

A?B�C@MGF K C@Y WOR K MGB�C@]5CXU�CXWvj1MGFHR<U �6aER K eLFNd j1MGFHR<U�R1Y MGB�C7j1eLeLdHCXM-R<U^MGB�C PLCXV5CXdHR<e K CXU(M CXU(VbFNWOR<U K CXU(M
JLU(MGFNd-MGB�Cgj1eLeLdHCXMlFHDIWGJLULULFNUL]+R<U MGB�C_P(jEV>j t j1WOP q?j<DlaER K eLJLMOCEP MOR PLCXMOCXW K FNU�C�MGB�CgaER K eLFNdHC �
MOR � WGJLU a ' aXdHC � � M@q?j<D@U�R<MGFHaECEP%MGBkj1M MGB�C?WOCEDGJLdNMGFNUL]^MGF K CED q/CXWOC & CXM6q/CECXU $ � �l�+�TDOCEaER<U�PLD	�-A?B�CEDOC
MGF K CED@j1WOC V5CXW ' dHR<UL]Tj1U�P�FNUgDOR K C/aij<DOCEDpFNU(V5R<dNV5C j\DOCXWGFHCED-R1Y�WOCXe CXMGFNMGFNV5C/DGMOCXe�D	�-A?BLFHD-R1Y MOCXUgdHCij<PLD
MOR CXWGWOR<WOD`DGJ�aOB j<D\Y j1FNdNFNUL] MOR aER<WGWOCEaXMGd ' JLe P�j1MOC�MGB�C	j1eLeLdHCXM`R<U MGB�C_P(jEV>j t j1WOP�j1U�P aij1WGW ' FNUL]
R<JLM MOCEDGMOD R<UQMGB�C`eLWOCXVbFHR<J�DIj1eLeLdHCXM	� A?BLFHD q?j<D MGB�CTaij<DOC`q FNMGBQMGB�CTPLCXV5CXdHR<e K CXU(MlCXU(VbFNWOR<U K CXU(M
R1Y MGB�Cz�Ie CXU fCA6}�aij1WOP �

� ��� � � � ��� � ��� ��
���� ����� � ��� � 
���� � � � ��������� � � �	��� � ���

� U MGBLFHD+DOCEaXMGFHR<U q/C PLCEDOaXWGF & C MGB�C F K eLdHC K CXU(Mvj1MGFHR<U�PLCXMvj1FNdHD Y WOR K MGB�Cm��WODGMQDOCEaXJLWOC dHR<]L��dHC
PLRiq ULdHR5j<P�eLWOR<MORbaER<d-j<D\PLCEDOaXWGF & CEPQFNU �;A � 
 � 
 �
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A?B�C`Y[R<dNdHRiq FNUL]+j1WOC�j K R<UL] MGB�C^PLCEDGFN]>U�eLWGFNU�aXFNeLdHCED Y[R<dNdHRiq/CEP q BLFNdHCTF K eLdHC K CXU(MGFNUL] MGB�CTdHR<] ��dHC
PLRiq ULdHR5j<P�eLWOR<MORbaER<d �

��o@U�DGJLWOC+MGBkj1M	MGB�C dHR<]���dHC+PLRiq ULdHR5j<P�eLWOR<MORbaER<d?q FNdNd DGMvj1WGM	R<ULd ' j Y MOCXW	MGB�C D K j1WGM%aij1WOP
B�R<dHPLCXWCV Dlj1eLeLWORiV>j1d-C � ] �kj Y MOCXW MGB�CTJ�DOCXW eLWOCEDOCXU(MOD\MGB�C^aER<WGWOCEaXMIc � W�MOR%MGB�C^aij1WOP �

��oR|=CEaXMGFNV5CXd ' FHPLCXU(MGF Y ' WOCEDGMGWGFHaXMOCEPgD K j1WGM-aij1WOP^WOCEDOR<JLWOaECED-FNUgR<WOPLCXWpMORlj1dNdHRiq K R<WOC?j<PLC � Jkj1MOC
j1eLeLdNFHaij1MGFHR<U PLCEDGFN]>U��

� c-CXW Y[R<W K j1eLeLdNFHaij1MGFHR<U�aERbPLCTR<eLMGF K FHDvj1MGFHR<UQFNUQR<WOPLCXW MOR%j<aOBLFHCXV5C & CXMGMOCXW\j1eLeLdNFHaij1MGFHR<U�e CXW �
Y[R<W K j1U�aEC �

� _`CEDGFN]>U P J K%K�' aXW ' eLMOR<]>Wvj1eLBLFHa�eLWGF K FNMGFNV5CED r DGFNU�aEC+MGB�C jEV>j1FNd j & dHC aij1WOPLD�PLR U�R<M R�|=CXW
DGJ�aOB Y JLU�aXMGFHR<Ukj1dNFNM '5r j1U�P q B�CXU R�|=CXWOCEP FNMTFHDTU�R<M`Y JLdNd ' j<aEaECEDODGF & dHC r j<DTC�� eLd j1FNU�CEP d j1MOCXW
R<U��

��o@V>j1dNJkj1MOC^MGB�C`J�Dvj & FNdNFNM ' R1Y-MGB�C*P(jEV>j t j1WOP�PLCXV5CXdHR<e K CXU(MlMORbR<dHD	�

��o ��j K FNU�C^MGB�C^j1eLeLdNFHaij1MGFHR<U C��LCEaXJLMGFHR<U e CXW Y[R<W K j1U�aEC`Y[R<W & R<MGB�eLd j1M Y[R<W K D	�

� ������� �
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�(FNU�aEClaXW ' eLMOR<]>Wvj1eLBLFHalY JLU�aXMGFHR<Ukj1dNFNM ' q?j<D/JLUkjEV>j1FNd j & dHC r P J K%K�' Y JLU�aXMGFHR<U�D/q/CXWOCIF K eLdHC K CXU(MOCEP
MOR aERiV5CXW MGB�C+d j<aOw�R1Y`Bkj<DGB j1U�P�m � t Y JLU�aXMGFHR<U�D	��A?B�CQFNULeLJLM�MOR�MGB�C�P J K%K�' m � t j1U�P
Bkj<DGBQY JLU�aXMGFHR<U�D\q?j<Dlj & J:|=CXWIR1Y j1W & FNMGWvj1W ' DGF �iC^j1U�P�MGB�C^R<JLMGeLJLM\q?j<DljQfCA &(' MOC^DGMGWGFNUL] �7A?B�C
P J K%K�' Bkj<DGB�q?j<D�F K eLdHC K CXU(MOCEP J�DGFNUL] MGB�C K RbP JLdNJ�D R<e CXWvj1MGFHR<U RiV5CXW MGB�C+FNULeLJLM+j1U�P MGB�C
P J K%K�' m � t q?j<D F K eLdHC K CXU(MOCEP J�DGFNUL]9MGB�C P J K%K�' Bkj<DGB &(' j<PLP FNUL]�j1U � C��LaXdNJ�DGFNV5C R<W �
q FNMGB jgw5C ' V>j1dNJ�C �
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� dNMGB�R<JL]>B�dHR<] ��dHCED R1Y@f.Duf � � } &(' MOCED K j 'g& C K R<WOC\PLCEDGFNWvj & dHC_K[j<D7PLCEDOaXWGF & CEP	FNU �;� � � � � M q/C J�DOC
D K j1dNdHCXW dHR<]���dHCED\j1dHR<UL]%q FNMGB�DGF K eLdHCTaXW ' eLMOR<]>Wvj1eLBLFHa`Y JLU�aXMGFHR<U�D?Y[R<W?MGB�C`WOCij<DOR<U�D ]>FNV5CXU & CXdHRiq��

� M FHD Wvj1MGB�CXWQP F
	 aXJLdNM+MOR K j1Ukj1]5C � d j1WG]5C � ��dHCED+R<U MGB�C aij1WOP r\K R<WOC MGBkj1U $ � B &(' MOCED r j1U�P
eLWOR & dHC K D+q/CXWOC�CXU�aER<JLU(MOCXWOCEP q B�CXU WOCij<P FNUL]�DGJ�aOB � d j1WG]5C � ��dHCED	� � M q/R<JLdHP j1dHDOR & C MGF K C �
aER<U�DGJ K FNUL] MOR�e CXW Y[R<W K aXW ' eLMOR<]>Wvj1eLBLFHa�Y JLU�aXMGFHR<U�DlR<U � d j1WG]5C �^& dHRbaOw DIR1Y7P�j1Mvj � � PLP FNMGFHR<Ukj1dNd '5r
j d j1WG]5C dHR<]L��dHC�DGekj<aEC q/R<JLdHP Y JLWGMGB�CXW+PLCXd j ' MGB�C eLWOR<MORbaER<d`C��LCEaXJLMGFHR<U DGFNU�aEC�j U(J K�& CXWQR1Y
ekj<aOw5CXMOD+q/R<JLdHP U�CECEP MOR & C�MGWvj1U�D K FNMGMOCEP P J�C MOR MGB�CI� � R<W $ �+� &(' MOC WOCEDGMGWGFHaXMGFHR<U R<U MGB�C
� c _`S�P�j1Mvj & J:|=CXW r PLCXe CXU�P FNUL] R<U�MGB�C^D K j1WGM\aij1WOP�PLCXV5CXdHR<e K CXU(MleLd j1M Y[R<W K �

� U�R<MGB�CXW@FHDODGJ�C/MGBkj1M Y[R<WOaECEP	MGB�C aER K%K R<U aOB�R<FHaEC\R1YudHR<]u��dHC DGF �iC j<D � U &(' MOCED r j1U�P%DGJ�aOB�DGF K eLdHC
P J K%K�' aXW ' eLMOR<]>Wvj1eLBLFHa	Y JLU�aXMGFHR<U�D r q?j<D`MGB�C	e RbR<Wle CXW Y[R<W K j1U�aEC�R1Y7MGB�C%aij1WOP WOCij<PLCXWTY[R<WlMGB�C
t7'b& CXW��kC��LP(jEV>j t j1WOP � � D�PLCEDOaXWGF & CEP9FNU �?E � 
 � ��r MGBLFHDgaij1WOP9WOCij<PLCXW	PLRbCED^U�R<M	DGJLeLe R<WGM�dHR<UL]
eLWORbaECEDODGFNUL]QFNU MGB�CSP(jEV>j t j1WOP P J�C%MOR+MGB�C%PLC �6D ' U�aOBLWOR<ULFHDvj1MGFHR<U R1Y aXdNFHCXU(M � aij1WOP9aER K%K JLULFHaij �
MGFHR<U�D	�

ALSS JavaCard

Has the user
been Validated

NoTerminate
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Prepare the APDU (MAC
of previous CBind and
sequence number  as

new CBind, append log
file, Card timestamp,
Sequence Number,

KeyID)

ALSS

Hash the log
 file and append

timestamp

Has the user
been validated?

ALSS Send to
ALSS

Send to
Card

NoTerminate

Decode Hash and
Timestamp

Yes

Yes

Is Hash
Correct ?

NoTerminate

Yes

Increment Sequence
Number, update

CBind

Succesful
Completion

JavaCard

G FN]>JLWOCyE �Nf+{pA?B�C7MGBLWOCEC?DGMOCXe�D K k j1dNFHP�j1MGFHR<U r �bCXU�PL_Tj1Mvj r+k CXWGF Y ' nICXeLd 'aM R1Y�MGB�C7dHR<]n��dHC/PLRiq ULdHR5j<P
eLWOR<MORbaER<d

A?B�CldHR<]���dHClFNU Y[R<W K j1MGFHR<U�aER<JLdHP+BkjEV5C & CECXUQDGeLWOCij<P�j<aXWOR>DOD K R<WOC`MGBkj1U�R<U�C8��dHClMOR%j<aEaER K%K R �
P�j1MOClMGB�CIdNF K FNMvj1MGFHR<U�D R<U MGB�C8��dHClD ' DGMOC K R1Y3MGB�CuP(jEV>j t j1WOPLD	�@olRiq/CXV5CXW r DGJ�aOB�j�DOR<dNJLMGFHR<U q?j<D

f $+U
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U�R<M/j<PLR<eLMOCEP r j<D FNM q/R<JLdHP�WOC � JLFNWOC\aOBkj1UL]5CED7MOR^MGB�C dHR<] ��dHC\PLRiq ULdHR5j<P eLWOR<MORbaER<d j1U�P%]5CXU�CXWvj1dNd '
MOR�MGB�C^RiV5CXWvj1dNd DOCEaXJLWGFNM ' PLCEDGFN]>U R1Y MGB�C^D ' DGMOC K �?A?B�CXWOC Y[R<WOC r FNM\q?j<DlPLCEaXFHPLCEP MGBkj1MIMGB�C^dHR<] ��dHC
DGB�R<JLdHP & C	WOCXd j1MGFNV5CXd ' D K j1dNd r F � C � K j�� F K J K R1Y $ � B &(' MOCEDTq B�CXU WGJLULULFNUL] R<U MGB�C%DGF K JLd j1MOR<W
j1U�P � U &(' MOCED?q B�CXU+WGJLULULFNUL]�R<UQMGB�C`aij1WOP � � D/eLWOCXVbFHR<J�DGd ' K CXU(MGFHR<U�CEP r FNM?q?j<D F K e R>DODGF & dHClMOR
K j1w5CgMGB�CgeLWOR<MORbaER<d@q/R<WGw�K R<U�MGB�C	aij1WOP M q B�CXU MGB�C�dHR<]=��dHCgq?j<D K R<WOC	MGBkj1U � U &(' MOCED	�TA?B�C
DGMOCXe�D\R1Y MGB�CTdHR<]���dHC^PLRiq ULdHR5j<P�eLWOR<MORbaER<d-j1WOCTeLWOCEDOCXU(MOCEP�FNU(��]>JLWOCzE �Nf �

WlR<MOCgMGBkj1MlY[R<W`MGB�CgeLWOR<MORbaER<d@MOR & CgF K eLdHC K CXU(MOCEP r MGB�C�Y[R<dNdHRiq FNUL]+Y JLU�aXMGFHR<Ukj1dNFNM ' U�CECEPLD`MOR & C
jEV>j1FNd j & dHC �\A?B�C�aij1WOP�Bkj<DIMOR�F K eLdHC K CXU(MTj%Bkj<DGB�j1U�P j�m � t Y JLU�aXMGFHR<U�K
�?E � 
 � 
 j1U�P �?E � 
 � �%M �
A?B�CIaij1WOP K J�DGM?j1dHDOR & C\aij1ekj & dHClR1Y3DGMOR<WGFNUL]gaECXWGMvj1FNU MGWvj1U�DGFHCXU(M7FNU Y[R<W K j1MGFHR<U
K ���?r � � $�������� M
q BLFNdHC/q?j1FNMGFNUL]`Y[R<W MGB�C � Z[�O�9V D WOCXeLd ' � A?B�C � Z[�O�^Bkj<D-MORlF K eLdHC K CXU(M MGB�C/Dvj K C?aXW ' eLMOR<]>Wvj1eLBLFHa
Y JLU�aXMGFHR<U�Dlj<D MGB�CTaij1WOP �

A?B�CTeLWOR<MORbaER<d=Y JLU�aXMGFHR<Ukj1dNFNM ' FHD\CXU�aij1e�DGJLd j1MOCEP�q FNMGBLFNU�MGBLWOCEC^CEDODOCXU(MGF j1d=Y JLU�aXMGFHR<U�DC{

� �?MGB�C � ��������
 � & ! r j<aEaECXeLMOD\MGB�C^c � W j1U�PQaER K ekj1WOCEDIFNM q FNMGB j	PLC Y j1JLdNMIR<U�C r

�&� �/MGB�C ������� ����	�� r F K eLdHC K CXU(MOD�MGB�C%ekj1WGM�R1Y MGB�C	eLWOR<MORbaER<d7MGBkj1M�DOCXU�PLD r j K R<UL] R<MGB�CXW�FNU �
Y[R<W K j1MGFHR<U r MGB�C`dHR<] ��dHC^P�j1Mvj r j1U�P

�&�&� �7MGB�C�� ��������
 � ����	�
 r F K eLdHC K CXU(MOD MGB�C7d j<DGM@DGMOCXe	R1YkMGB�C/eLWOR<MORbaER<d MGBkj1M@CXUkj & dHCED MGB�C?Z G _`m
MOR%V5CXWGF Y ' MGB�C � Z[�O�9V D WOCXeLd ' �

� ������� �J� � � � � ���,� 	 � � � 	 � � ���� �  � 	��

� U MGBLFHDIDOCEaXMGFHR<U q/C^eLWOCEDOCXU(MlMGB�C�F K eLdHC K CXU(Mvj1MGFHR<U PLCXMvj1FNdHDlq B�CXU J�DGFNUL] MGB�C �`C K �leLWOCEDODOR�PLC �
V5CXdHR<e K CXU(MIwbFNM	�

f $ f
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WlR<MOC\MGBkj1M r j1dNMGB�R<JL]>B MGB�C��`C K �leLWOCEDODOR�aij1WOP aER<U(Mvj1FNU�D?aECXWGMvj1FNU+P J K%K�' aXW ' eLMOR<]>Wvj1eLBLFHaIY JLU�a �
MGFHR<U�DzK _uo�� r 
 _uo�� r j1U�PQBkj<DGB M r MGB�CEDOCTq/CXWOCTU�R<M\J�DOCEP�DGFNU�aEC`MGB�C�j<aXMGJkj1d[P(jEV>j%aXd j<DODOCED F K eLdHC �
K CXU(MGFNUL] MGB�C^aXW ' eLMOR<]>Wvj1eLBLFHaTY JLU�aXMGFHR<Ukj1dNFNM ' K C � ] ��_uo�� M q/CXWOC^U�R<M\Y JLdNd ' J�Dvj & dHC � � U�DGMOCij<P r MGB�C
P J K%K�' Y JLU�aXMGFHR<U�D/DGe CEaXF��kCEP�FNU �?E � 
 � $ q/CXWOC\J�DOCEP�FNU & R<MGB F K eLdHC K CXU(Mvj1MGFHR<U�D?MOR`Y j<aXFNdNFNMvj1MOC\MGB�C
aER K ekj1WGFHDOR<U & CXM6q/CECXU MGB�C`M6q/R C�� e CXWGF K CXU(Mvj1dpeLd j1M Y[R<W K D	�

�&���4 ."&�."����( ��� ���(� ���213� ��.0��������.

� U MGBLFHD/DOCEaXMGFHR<U r q/CIeLWOCEDOCXU(M j K R<WOClPLCXMvj1FNdHCEP PLCEDGFN]>U Y[R<W7MGB�C �`C K �leLWOCEDODOR_P(jEV>j t j1WOP+j1eLeLdNF��
aij1MGFHR<U��\A?B�Cgj1eLeLdNFHaij1MGFHR<U�FHDIq WGFNMGMOCXU j<aEaER<WOP FNUL] MOR�MGB�C�_`m � DGe CEaXF��kaij1MGFHR<U FNU�P(jEV>j r WOC Y[CXWIMOR
� $ � � � � � � U�R<WOPLCXW\MOR K j1FNU(Mvj1FNU aER K ekj1MGF & FNdNFNM ' q FNMGB�MGB�C_�Ie CXU9fCA6} eLd j1M Y[R<W K q/C^P FHP+U�R<M\J�DOC
j1U ' 
 $ � & FNM�P�j1Mvj+M ' e CED=K DGe CEaXF��kaij1dNd ' FNU MGB�C%Bkj<DGB j1U�P m � t Y JLU�aXMGFHR<U�D M � J C%BkjEV5C�DGBkj1WOCEP
MGB�C^Y JLU�aXMGFHR<Ukj1dNFNM ' R1Y MGB�C�dHR<]���dHCgPLRiq ULdHR5j<P�eLWOR<MORbaER<d & CXM6q/CECXU j1U j1eLeLdHCXMTj1U�P�j�dNF & Wvj1W '5r j<D
FNM\aij1U & CTDOCECXU�FNU(��]>JLWOCzE � $ �

  Connect

Terminate

Client
Application

Local
Call

Reader
Driver

Application
Proxy

Terminal Application

    Check PIN
     Get Log File

GenerateHash
GenerateMac

    Flush Log File

Applet   Library

Verify PIN

    Send Data
   Receive Data

Smart Card

Verify Reply

G FN]>JLWOC=E � $ {TA?B�C�j1WOaOBLFNMOCEaXMGJLWOC R1Y/MGB�C�Z G _`m WOCEDGFHP FNUL] R<U MGB�C �`C K �leLWOCEDODORQaij1WOP9j1U�P�MGB�C
t dNFHCXU(M`j1eLeLdNFHaij1MGFHR<U WOCEDGFHP FNUL] R<UQMGB�CTJ�DOCXWCV D\c t

A?B�CnP(jEV>j t j1WOP+j1eLeLdHCXM?aER<U(Mvj1FNU�D\j1dNdkMGB�C\Y JLU�aXMGFHR<U�D j<aEaECEDODGF & dHCIMOR^MGB�ClR<JLMODGFHPLCIq/R<WGdHP
K F � C �5MGB�C
aXdNFHCXU(M M �^A?B�CEDOC^Y JLU�aXMGFHR<U�D`eLWORiVbFHPLC%j1U�C�� MOCXWGUkj1d FNU(MOCXW Y j<aECgY[R<WlMGB�C^Y JLU�aXMGFHR<U�D r PLC;��U�CEP FNU MGB�C
dNF & Wvj1W '5r P FNWOCEaXMGd ' j<aEaECEDODGFNUL]�MGB�CTdHR<]���dHC �

f $ $
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J FNMGB MGBLFHD`j1WOaOBLFNMOCEaXMGJLWOC r MGB�CgDOCXU�DGFNMGFNV5C�dHR<]S��dHC�FNU Y[R<W K j1MGFHR<U�q FNdNd R<ULd 'Q& Cgj<aEaECEDODOCEP MGBLWOR<JL]>B
MGB�C7dNF & Wvj1W ' aXd j<DODOCED K[j<DpMGB�C7dNF & Wvj1W ' FHDpMGB�C7DOR<dHC/Riq U�CXW@R1Y�MGB�C dHR<]8��dHC M � A?B�C dNF & Wvj1W ' C�� e R>DOCED r FNU
MGB�C Y[R<W K R1Y3eLJ & dNFHa\eLWORbaECEP JLWOCED r R<ULd ' j`dNF K FNMOCEP U(J K�& CXW R1Y Y JLU�aXMGFHR<U�D j1U�P�MGB(J�D r j K j1dNFHaXFHR<J�D
aXdNFHCXU(Mgj1eLeLdNFHaij1MGFHR<U9aij1U U�R<M^P FNWOCEaXMGd ' aij1dNd@MGB�C	eLWORbaECEP JLWOCED`Y[R<W�j<aEaECEDODGFNUL]QMGB�C	dHR<](��dHC � �(FNU�aEC
MGB�CgdNF & Wvj1W ' aER<U(Mvj1FNU�DTMGB�C & j<DGFHagdHR<]=��dHC%j<aEaECEDODleLWORbaECEP JLWOCED�K DGJ�aOB j<DTj dHR<]=��dHC � c ��M r MGB�CEDOC
Y JLU�aXMGFHR<U�DIaER<JLdHP & CTDOCEaXJLWOCXd ' DGBkj1WOCEP j K R<UL] R<MGB�CXW\MGWGJ�DGMOCEPmP(jEV>j t j1WOP�j1eLeLdNFHaij1MGFHR<U�D	�

ApR DOCEC MGB�CQj<P V>j1U(Mvj1]5CED�R1YlMGBLFHD�j1WOaOBLFNMOCEaXMGJLWOC r DGJLeLe R>DOC MGB�C+dHR<]���dHC+PLRiq ULdHR5j<P�eLWOR<MORbaER<d?FHD
MOR & C%JLeL]>Wvj<PLCEP �QA?B�CXU r j+U�CXq P(jEV>j t j1WOP9j1eLeLdHCXM r F K eLdHC K CXU(MGFNUL]�MGB�C�U�CXq�eLWOR<MORbaER<d?j1U�P
J�DGFNUL] MGB�C�C�� FHDGMGFNUL]�dNF & Wvj1W '5r aij1U & CTdHR5j<PLCEP FNU(MOR�MGB�C�D K j1WGMlaij1WOP r q FNMGB�R<JLM`CXU�P�j1UL]5CXWGFNUL] MGB�C
dNF & Wvj1W ' Y JLU�aXMGFHR<U�D	� � dHDOR r j�e R<MOCXU(MGF j1d?dHR<]m��dHC dNF & Wvj1W ' Riq U�CXW r C � ] � j�Z3R<] G FNdHC � c � r aER<JLdHP
Cij<DGFNd ' eLWORiVbFHPLC�aER<U(MGWOR<dNdHCEP j<aEaECEDOD?Y WOR K MGB�C`dNF & Wvj1W ' MOR�R<MGB�CXWID K j1WGM\aij1WOP j1eLeLdNFHaij1MGFHR<U�D	�
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_lF�|=CXWOCXU(M WOCEDGJLdNMOD q/CXWOC/]5CXU�CXWvj1MOCEP%PLCXe CXU�P FNUL]TR<U	MGB�C?j<aXMGJkj1dLDGF �iC?R1Y�MGB�C/dHR<]n��dHCED@j1U�Pgq B�CXMGB�CXW
MGB�C?j1eLeLdNFHaij1MGFHR<U%Wvj1U	R<UgMGB�C/aij1WOPgR<W R<UgMGB�C/DGF K JLd j1MOR<W	� A?B�C7F K eLdHC K CXU(Mvj1MGFHR<U j1U�P�MGB�C7MOCEDGMGFNUL]
R1Y7MGB�CgaXdNFHCXU(M^j1U�P�Z G _`m j1eLeLdNFHaij1MGFHR<U�D`J�DOCEP�j � U+U m B'�%c t q FNMGB�f $ B m X R1Y7n � m JLU�PLCXW
J FNU�PLRiq\D�WlA�q FNMGB��bCXWGVbFHaEC c j<aOwxK@�bc M � � A?B�C=P(jEV>j aERbPLC q?j<Dgq WGFNMGMOCXU J�DGFNUL]�m FHaXWOR>DOR1Y M
P ��� j1U�P�m FHaXWOR>DOR1Y MSP(jEV>j��b_u} k CXW $ � U $ � A?B�C �`C K �leLWOCEDODOR aij1WOP q?j<D�aER K%K JLULFHaij1MGFNUL]
q FNMGB MGB�ClaXdNFHCXU(M j1eLeLdNFHaij1MGFHR<U+MGBLWOR<JL]>B MGB�C�� t n � f U �@� WOCij<PLCXW7eLWORiVbFHPLCEP &(' �`C K eLdNJ�D	� J B�CXU
MGB�C�aXdNFHCXU(Mgq?j<D�aER K%K JLULFHaij1MGFNUL]�q FNMGB9MGB�CSP(jEV>j t j1WOP r MGB�C�WOCEDGJLdNMOD^q/CXWOC�d j1WG]5CXd ' c t DGe CECEP
FNU�PLCXe CXU�PLCXU(M & CEaij1J�DOCTMGB�CTR<e CXWvj1MGFHR<U�D\q/CXWOC K R>DGMGd '(��� ��FNU(MOCXU�DGFNV5C �

A?B�CQWOCEDGJLdNMOD%Y WOR K MGB�CQeLWOR<MORbaER<dIC��LCEaXJLMGFHR<U R<U�MGB�C�DGF K JLd j1MOR<W q FNMGB j�dHR<]
��dHC�DGF �iC�R1Y $ � B
&(' MOCED�j1U�P j Y MOCXW+MOCXU aER<U�DOCEaXJLMGFNV5C C��LCEaXJLMGFHR<U�D�j1WOC eLWOCEDOCXU(MOCEP FNU A-j & dHCLE �Nf>f j1U�P j K R<WOC
aER<U�PLCXU�DOCEP�V5CXWODGFHR<U R1Y MGBLFHD Mvj & dHCTFHD eLWOCEDOCXU(MOCEP�FNU A-j & dHCzE �Nf �7A?B�C ������� � � 	S��]>JLWOCTFNU�P FHaij1MOCED
MGB�ClMGF K C`DGe CXU(M &(' MGB�C`aXdNFHCXU(M\j1eLeLdNFHaij1MGFHR<U�aER<ULU�CEaXMGFNUL]%MORgMGB�ClWOCij<PLCXW R<W/MGB�C`DGF K JLd j1MOR<W	� A?B�C
U�C�� MTMGBLWOCEC%V>j1dNJ�CEDTFNU�P FHaij1MOC%MGB�C	MGF K C�DGe CXU(MTFNU MGB�CgY[R<dNdHRiq FNUL]�eLWORbaECEP JLWOCEDC{TMGB�C � ��������
 � & !
Y JLU�aXMGFHR<U V5CXWGF��kCED?MGB�CIJ�DOCXW/ekj<DODGq/R<WOP r MGB�C ������� ����	��TY JLU�aXMGFHR<U Y[R<W K D7MGB�Clekj<aOw5CXMOD j<D?PLC;��U�CEP
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&(' MGB�CIeLWOR<MORbaER<d=j1U�P MGB�C � ��������
 � ����	�
	V5CXWGF��kCED/MGB�C � Z[�O�9V D/WOCXeLd ' � A?B�C ����� � ����� � � 	z��]>JLWOC
WOCXeLWOCEDOCXU(MOD\MGB�CTMGF K C^DGe CXU(MIaXdHR>DGFNUL]%MGB�C^aER<ULU�CEaXMGFHR<U q FNMGB�MGB�CTWOCij<PLCXWIR<W MGB�C^DGF K JLd j1MOR<W	�

A-j & dHCzE �Nf+{ �`C K �leLWOCEDODOR�DGF K JLd j1MOR<W\WOCEDGJLdNMOD\J�DGFNUL] j	dHR<]���dHC^R1Y $ � B &(' MOCED	�

t�c6$? �09c65�� h�/15�� � 5z-,� <9 @v
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t�c6$? �09c65�� h�/15�� � 5z-,� <9 @v
�

�z�;]C/dc+ #/d)60
t R<ULU�CEaXM $+U+U � � h U
k CXWGF Y ' c � W fih U � � � � $ $
�bCXU�P�_Tj1Mvj $ � E 
 � �Nf �
k CXWGF Y ' nICXeLd ' $ f�E 
 � � $ B
_lFHDOaER<ULU�CEaXM h+� f U � � $
ApR<Mvj1d �>h+BFE � � fih � hFE

A?B�C ������� � � 	^MGF K C\j1dHDORlFNU�aXdNJ�PLCED@MGB�C?FNULFNMGF j1dNFHDvj1MGFHR<U�MGF K C?MGBkj1M@FHD U�CECEPLCEP	MOR^j<aEaECEDOD MGB�C t �lm
aER K e R<U�CXU(M r MORlaER<U:��]>JLWOC7MGB�C7aER<ULU�CEaXMGFHR<U	q FNMGBgMGB�C7aij1WOP�WOCij<PLCXW j1U�PgDOCXdHCEaXMpMGB�C?j1eLeLdHCXM	�4�IU�aEC
MGBLFHD�FHD�PLR<U�C r V>j1dNFHP�j1MGFHR<U aij1U Mvj1w5C�eLd j<aEC � � Y MOCXWGq?j1WOPLD r MGB�C aXdNFHCXU(M	DOCXU�PLD	jQWOC � J�CEDGM^MOR�MGB�C
P(jEV>j t j1WOP MOR WOCEaECXFNV5C�MGB�CgZ3R<] G FNdHC � G FNUkj1dNd '5r MGB�CgaXdNFHCXU(M`ekj1WODOCEDIMGB�C�WOCEDGe R<U�DOCgj1U�P�j1U�DGq/CXWOD
MOR	MGB�C^aij1WOPQeLWORiVbFHP FNUL]+jgBkj<DGB�MGBkj1M\MGB�C`d j1MGMOCXW\Bkj<D\MOR	V5CXWGF Y ' �

f $ B
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A?B�C ������� � � 	 eLBkj<DOCTFNU�aXdNJ�PLCED\FNULFNMGF j1dNFHDvj1MGFHR<U eLWORbaECEP JLWOCEDIaij1WGWGFHCEP R<JLMIR<UQMGB�C^aXdNFHCXU(M r DGJ�aOB j<D
MGB�CnP(jEV>j t j1WOPfV D?DOCXdHCEaXMGFHR<UQR1Y3q BLFHaOB�j1eLeLdHCXM?MOR�WGJLU��@A?B�CIWOCXd j1MGFNV5CXd ' D K j1dNduMGF K CIFHD?C�� eLd j1FNU�CEP
&(' MGB�C�Y j<aXM MGBkj1M K J�aOB R1Y^MGB�C eLWORbaECEDODGFNUL] FHD PLR<U�C�R<U MGB�C B�R>DGM+c t j1U�P j<D eLWOCXVbFHR<J�DGd '
K CXU(MGFHR<U�CEP�MGB�C^DGe CEaXF��kaTF K eLdHC K CXU(Mvj1MGFHR<U�PLCXMvj1FNdHDIR1Y@c t�� � t �

A?B�C � ��������
 � & !�eLWORbaECEDODlFHD`V5CXW ' DGB�R<WGM r j1U�P�FNU(V5R<dNV5CED^aER K ekj1WGFNUL]QMGB�C	]>FNV5CXU c � W�q FNMGB�MGB�C
aER<WGWOCEaXMIR<U�C�j1U�PQFNU Y[R<W K FNUL]�MGB�CTJ�DOCXW q B�CXMGB�CXWIFNM q?j<DIaER<WGWOCEaXM	�

A?B�C ������� ����	�� Y JLU�aXMGFHR<U�FHD%MGB�C K R>DGM%MGF K C �6aER<U�DGJ K FNUL] Y JLU�aXMGFHR<U�� � M K j1w5CED%J�DOC+R1YTj1WGWvj '
aER<eLFHCED\j<D?PLCEDOaXWGF & CEP FNU��?E � 
 � $ MOR	aXWOCij1MOC`MGB�C K CEDODvj1]5ClDOCXU(M MOR�MGB�C`aXdNFHCXU(M	� � dHDOR r FNM aER K eLJLMOCED
jgP J K%K�' Bkj<DGB�j1U�P�jgP J K%K�' m � t �LA?B�C`C��LCEaXJLMGFHR<UQMGF K CTR1Y-MGBLFHD/Y JLU�aXMGFHR<UQFHD?BLFN]>B�CXW MGBkj1U
Y[R<W MGB�C��`C K �leLWOCEDODOR^aij1WOP �@A?B�CIR<ULd ' C�� eLd j1Ukj1MGFHR<U q/R<JLdHP j1eLe Cij1W7MOR & C\CXFNMGB�CXW7MGBkj1M7WOCij<P FNUL]
j1U�P JLe P�j1MGFNUL]z��dHCED?FNU+MGB�C t7'b& CXW��kC�� aij1WOP+FHD?DGdHRiq/CXW\R<W/MGBkj1M ]5CXU�CXWvj1dNd ' MGB�C t7'b& CXW��kC��m�Ie CXU
fCA6} K FHaXWOR � eLWORbaECEDODOR<W\FHD\DGdHRiq/CXWIMGBkj1U�MGB�C �`C K �leLWOCEDODOR �

A?B�C � ��������
 � ����	�
^Y JLU�aXMGFHR<U j<aEaECXeLMOD MGB�C\aXdNFHCXU(MCV D7WOCXeLd '5r j1U�P	Y[R<dNdHRiq FNUL]�MGB�C?U�CEaECEDODvj1W ' aOB�CEaOw D
FNM ��Ukj1dNd ' U�R<MGF��kCED\MGB�C^aXdNFHCXU(M\q B�CXMGB�CXWIMGB�CTBkj<DGBQq?j<D\eLWOR<e CXWGd ' V5CXWGF��kCEP �

A?B�C ����� � ����� � � 	`Y JLU�aXMGFHR<U	Mvj1w5CED j\WOCXd j1MGFNV5CXd ' dHR<UL]`MGF K C r aER K ekj1WOCEP	q FNMGB	MGB�C ������� � � 	TMGF K C �
� M�aij1U & C j<DODGJ K CEP MGBkj1MgMGBLFHD�FHD�c t�� � t DGe CEaXF��ka r R<W K R<WOC eLWOCEaXFHDOCXd '5r FNM�FHD�WOCXd j1MOCEP MOR�MGB�C
P WGFNV5CXWOD`MGBkj1M`F K eLdHC K CXU(M^MGB�CgDGJLeLe R<WGMlY[R<WlMGB�CS�Ie CXU�fCA6} �>WlR<MOC�MGBkj1M`MGB�C ������� � � 	QMGF K CgFHD
V5CXW ' DGB�R<WGMIaER K ekj1WOCEP�q FNMGB�MGB�C �`C K �leLWOCEDODOR r j1dNMGB�R<JL]>B C���j<aXMGd ' MGB�C^R<eLe R>DGFNMOCTFHD MGWGJ�CTq FNMGB
WOCEDGe CEaXM-MOR\MGB�C������ � ����� � � 	`MGF K C � � ](j1FNUgMGB�C/C�� eLd j1Ukj1MGFHR<U	FHDpMGBkj1M-MGB�CXWOC?j1WOC7F K eLdHC K CXU(Mvj1MGFHR<U
P F�|=CXWOCXU�aECEDIR<U�B�Riq MOR%aER<ULU�CEaXMlR<W\P FHDOaER<ULU�CEaXMIq FNMGB j	aij1WOP �

A-j & dHC�E � E%{ _lJ K%K�' Bkj<DGB j1U�P�m � t C��LCEaXJLMGFHR<U MGF K CED\R<U�MGB�Cz�Ie CXU fCA6} t j1WOP �

�%c6]�c
24c6$�v �*c�-.i � 5z-,� �~p�2 � 5z-,�
�Ie CXU9fCA6} f�E+E � E6� fCBFE � E6�

A?B�CgMGF K C	MOR+C��LCEaXJLMOCgMGB�C	P J K%K�' Bkj<DGB j1U�P�m � t RiV5CXW�j $+U &(' MOC & J:|=CXW`q/CXWOC K Cij<DGJLWOCEP
K DOCEC A-j & dHCnE �NfCA M j1U�P	MGB�C WOCEDGJLdNMOD j1WOC?]>FNV5CXU�FNU�A-j & dHCnE � E � A?B�C m � t j1U�P	Bkj<DGB%e CXW Y[R<W K j1U�aEC
K Cij<DGJLWOC K CXU(MOD R<U MGB�C t7'b& CXW��kC��~�Ie CXU fCA6}�aij1WOP+j1eLe Cij1W/MOR & CIDGdHRiq/CXW aER K ekj1WOCEP q FNMGB MGB�C

f $ h
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R<U�CEDgR & Mvj1FNU�CEP &(' MGB�C �`C K �leLWOCEDODOR aij1WOP r Y[R<W^WOCij<DOR<U�D	j1dNWOCij<P ' j1Ukj1d ' DOCEP9FNU MGB�C eLWOCXVbFHR<J�D
DOCEaXMGFHR<U�D	�

SlDGFNUL]�MGB�C���]>JLWOCED/R1Y3A-j & dHC E � E r q/Claij1U CEDGMGF K j1MOCIMGB�C\eLWOR<MORbaER<dke CXW Y[R<W K j1U�aEC`j<DODGJ K FNUL]�MGBkj1M
jgBkj<DGB�Mvj1w5CED�� K FNdNdNFHDOCEaER<U�PLD`j1U�P�j%m � t � K FNdNdNFHDOCEaER<U�PLD r DOCECTA-j & dHCzE � B �

A-j & dHC*E � B:{4o �LCEaXJLMGFHR<U+MGF K CED R<U MGB�C �Ie CXU fCA6} t j1WOP q FNMGB+V>j1WGF j & dHClBkj<DGBQj1U�P m � t MGF K CED	�

t�c6$? Q09c65�� h�/15�� � 5z-,�
t R<ULU�CEaXM $+U+U
k CXWGF Y ' c � W fih U � �
�bCXU�P�_Tj1Mvj � � � � � � � �
k CXWGF Y ' nICXeLd ' � � ���  � ��� �
_lFHDOaER<ULU�CEaXM h+� f
ApR<Mvj1d � �	�	�  � � �	� � �

A?B�C7DGF �iC@FNU &(' MOCEDpR1Y�Cij<aOBgR1YLMGB�C7j & RiV5C7CXU(MGFNMGFHCEDpq B�CXU�F K eLdHC K CXU(MOCEPgFNU_P(jEV>jIj1U�P^PLRiq ULdHR5j<PLCEP
FNU MGB�C t7'b& CXW��kC�� aij1WOP j1WOC%j<DIY[R<dNdHRiq\DC{IA?B�CgD K j1WGMTaij1WOP j1eLeLdNFHaij1MGFHR<U aij1dNdNFNUL]+MGB�C	Z G _`m FHD
�+B+AFE &(' MOCED	� A?B�C aXdNFHCXU(M�j1eLeLdNFHaij1MGFHR<U FHD�f�E�} &(' MOCED	� � dNd8��]>JLWOCED+FNU�P FHaij1MOC MGB�C aER K eLFNdHCEP
V5CXWODGFHR<U�DIR1Y MGB�CTaER<WGWOCEDGe R<U�P FNUL]S��dHCEDIj1U�PQU�R<MIR1Y MGB�CTDOR<JLWOaEC^aERbPLCn��dHCED	�

� � � � � � ��� � ��� ��
���� ����� � ��������� � � � ��� � 
���� � � � � �	�

� U MGBLFHD/DOCEaXMGFHR<U q/ClPLCEDOaXWGF & C\MGB�CIF K eLdHC K CXU(Mvj1MGFHR<U�PLCXMvj1FNdHD Y WOR K MGB�CIdHR<]*��dHCIDGMvj1U�P�j1WOP�Y[R<W K j1M
j<D\PLCEDOaXWGF & CEPQFNU��;� � � �

� ��� �
	 � � � 	 � � ���� �  � 	�� � � � 	 � � � �

� U�j eLWvj<aXMGFHaij1d F K eLdHC K CXU(Mvj1MGFHR<U R1YIMGB�C dHR<]���dHC+DGMvj1U�P�j1WOP9Y[R<W K j1M	MGB�C+P�j1Mvj CXU(MGWGFHCEDeK _uo D M
q/R<JLdHP & C	]5CXU�CXWvj1MOCEP CXFNMGB�CXW &(' MGB�C�� t � ��R<W &(' j1eLeLdNFHaij1MGFHR<U�D	� � D`MGB�C%DGMvj1U�P�j1WOP WOC � JLFNWOCED
MGBkj1M3FNU Y[R<W K j1MGFHR<U�Y WOR K CXFNMGB�CXW-DOR<JLWOaEC@q FNdNd5BkjEV5C MOR & C@MGWvj1U�D Y[R<W K CEP^FNU(MOR\MGB�C DGe CEaXF��kCEP`Y[R<W K j1M r
& R<MGBQMGB�Cz� t � �Qj1U�PQMGB�C�j1eLeLdNFHaij1MGFHR<U�D\q FNdNd3BkjEV5C^MOR & C`eLWORiVbFHPLCEP�q FNMGB�MGBLFHD?Y JLU�aXMGFHR<Ukj1dNFNM ' �

f 
+U
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A?B�CIWOC � JLFNWOCEP Y JLU�aXMGFHR<Ukj1dNFNM ' q FNdNd & CIeLWORiVbFHPLCEP q FNMGB MGB�C � ��� ������	 ������	�� � ��	���
gY JLU�aXMGFHR<U MGBkj1M
q FNdNd3e CXW Y[R<W K MGB�C`Y[R<dNdHRiq FNUL] Mvj<DGw DC{

��Mvj1w5C�j<D FNULeLJLM\MGB�C^Zqo D\FNU Y[R<W K j1MGFHR<U r

��]5CXU�CXWvj1MOC^MGB�C`Y[R<W K j1M WOC � JLFNWOCEP &(' MGB�C^DGMvj1U�P�j1WOPLK _uo M r j1U�P

� j1eLe CXU�PQMGB�CTU�CXq�CXU(MGW ' MOR	MGB�CTdHR<] ��dHC �

� PLCij1dNd ' MGBLFHD Y JLU�aXMGFHR<U+DGB�R<JLdHP & C\F K eLdHC K CXU(MOCEPQj<D?jz� t � �%eLWGF K FNMGFNV5C �6DOCXWGVbFHaECIY[R<W MGB�C\Y[R<dNdHRiq �
FNUL]�WOCij<DOR<U�DC{

��FNM\q FNdNd & C K R<WOC�j<PLC � Jkj1MOCXd ' eLWOR<MOCEaXMOCEPQF Y K j<DGw5CEPQFNU ny�lm r

��FNM\q FNdNd=WGJLUQY j<DGMOCXW\DGFNU�aECTFNM\aER<JLdHP & C`q WGFNMGMOCXU FNU K j<aOBLFNU�C^Ukj1MGFNV5C�aERbPLC r j1U�P

��FNM3q FNdNd5eLWOR & j & d ' CXdNF K FNUkj1MOC MGB�C e R>DODGF & FNdNFNM ' R1Y BkjEVbFNUL]lj1eLeLdNFHaij1MGFHR<U�Dpekj<DODGFNUL] FNU Y[R<W K j1MGFHR<U
R<JLMODGFHPLCTMGB�CXFNWIRiq U j1eLeLdNFHaij1MGFHR<U�DGekj<aEC �

A?B�C7d j<DGM R & DOCXWGV>j1MGFHR<U	FHD-R1Ykekj1WGMGFHaXJLd j1W F K e R<WGMvj1U�aEC?DGFNU�aEC7FNU & R<MGB�P(jEV>j t j1WOP � c � j1U�P�ekj1WGMGFHa �
JLd j1WGd ' FNU m JLdNMOR>D r j1eLeLdNFHaij1MGFHR<U�DTj1WOC^WOCEDGMGWGFHaXMOCEP�q FNMGBLFNU MGB�CXFNWlRiq U j1eLeLdNFHaij1MGFHR<U�DGekj<aEC � A?B(J�D r
FNMTq/R<JLdHP & C K R<WOC�C�	 aXFHCXU(M^MORQaij1dNd/jm� t � � eLWGF K FNMGFNV5C%MGBkj1MTq FNdNd7DOCEaXJLWOCXd ' WOCEaECXFNV5C%MGB�C	dHR<] �
]>FNUL]%FNU Y[R<W K j1MGFHR<U j1U�P e CXW Y[R<W K MGB�C^j & RiV5CTDGMOCXe�D r Wvj1MGB�CXW\MGBkj1UQBkjEVbFNUL] j1eLeLdNFHaij1MGFHR<U�D\ekj<DODGFNUL]
FNU Y[R<W K j1MGFHR<U�MOR�R<MGB�CXWlj1eLeLdNFHaij1MGFHR<U�D r R<JLMODGFHPLCTMGB�CXFNWIRiq U j1eLeLdNFHaij1MGFHR<U DGekj<aEC � � PLP FNMGFHR<Ukj1dNd '5r FNM
q FNdNd & C K R<WOClDOCEaXJLWOCIY[R<W7MGB�CIdHR<]z��dHC r q BLFHaOBQB�R<dHPLD/FNU Y[R<W K j1MGFHR<U Y WOR K K JLdNMGFNeLdHCTj1eLeLdNFHaij1MGFHR<U�D r
MOR & C�j<aEaECEDODOCEP+MGBLWOR<JL]>B�jS� t � �+aij1dNd3Wvj1MGB�CXWIP FNWOCEaXMGd '+&(' Cij<aOB D K j1WGMIaij1WOP j1eLeLdNFHaij1MGFHR<U��

� U�R<MGB�CXW\j1eLeLWOR5j<aOB r q BLFHaOBQFHD K R<WOC`aER<U(V5CXULFHCXU(M\MOR�F K eLdHC K CXU(M\q FNMGBQR<JLW aXJLWGWOCXU(MGd ' jEV>j1FNd j & dHC
P(jEV>j t j1WOP MORbR<dHD �Nf $�� r DGJL]>]5CEDGMOD�MGBkj1M�MGB�C�WOC � JLFNWOCEP Y JLU�aXMGFHR<Ukj1dNFNM ' q FNdNd & C%eLWORiVbFHPLCEP9FNU9MGB�C
Y[R<W K R1Y j�DGBkj1WOCEP dNF & Wvj1W ' � A?B�ClDGe CEaXF��ka\Y JLU�aXMGFHR<U�D aij1U & C K j<PLCleLJ & dNFHaXd ' jEV>j1FNd j & dHC`MGBLWOR<JL]>B
j+DGBkj1WOCEP dNF & Wvj1W ' MGBkj1M^q FNdNd & C%q WGFNMGMOCXU FNULP(jEV>j t j1WOP aERbPLC j1U�P q FNdNd & C�j<aEaECEDODGF & dHC &(' MGB�C

f 
 f
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D K j1WGMgaij1WOP j1eLeLdNFHaij1MGFHR<U�D	� � aXMGJkj1dNd '5r MGBLFHD�eLWORiVbFHPLCED	j1U FNU�P FNWOCEaXM K CXMGB�RbP9R1Y\C�� MOCXU�P FNUL] MGB�C
Y JLU�aXMGFHR<Ukj1dNFNM ' R1Y MGB�C^D K j1WGM\aij1WOP�R<e CXWvj1MGFNUL] D ' DGMOC K �

t CXWGMvj1FNU�FHDODGJ�CED?MGBkj1M U�CECEPQMOR & ClMvj1w5CXU�FNU(MOR j<aEaER<JLU(M\q B�CXU�F K eLdHC K CXU(MGFNUL] MGB�C`dHR<]���dHC^DGMvj1U �
P�j1WOP Y[R<W K j1M	j1WOC�MGB�C%Y[R<dNdHRiq FNUL]a{gMGB�C � � ��� ������	 ������	�� � ��	���
�� DGB�R<JLdHP & C�aij1dNdHCEP R<ULd ' R<U�aEC
P JLWGFNUL] MGB�C^C��LCEaXJLMGFHR<U e CXWGFHRbP�R1Y j1U j1eLeLdNFHaij1MGFHR<U r j1U�PQeLWOC Y[CXWvj & d ' j Y MOCXWlj1dNdpaOBkj1UL]5CEDIMOR%V>j1WGF��
j & dHCEDTj1WOC	aER K%K FNMGMOCEP�MOR MGB�CXFNWn��Ukj1d V>j1dNJ�CED	�`A?BLFHDlq FNdNd eLWOCXV5CXU(M^j DGFNUL]>dHC	j1eLeLdNFHaij1MGFHR<UI��dNdNFNUL]
JLe MGB�C DGekj<aEC+R1YIMGB�C dHR<]���dHC &(' WOCXe Cij1MOCEP d ' aij1dNdNFNUL] MGB�C � ��� ������	 ������	�� � ��	���
 aER K%K j1U�P �
� Y JLWGMGB�CXW	eLWOR<MOCEaXMGFHR<U K CEaOBkj1ULFHD K q/R<JLdHP & C MOR K j1FNU(Mvj1FNU j P�j1Mvj & j<DOC
K � eLeLdNFHaij1MGFHR<U�Z3R<] �
]>FNUL] A-j & dHC r PLCEDOaXWGF & CEP FNU��;� � 
 M R1Y`j1dNd MGB�C MGWGJ�DGMOCEP�j1eLeLdNFHaij1MGFHR<U�D j1U�P DGJ & DOC � J�CXU(MGd ' ]>Wvj1U(M
e CXW K FHDODGFHR<UQMOR%J�DOC`MGB�C^aER K%K j1U�P R<ULd ' MOR%MGB�CEDOCTDGe CEaXF��ka^j1eLeLdNFHaij1MGFHR<U�D	�

olRiq/CXV5CXW r aECXWGMvj1FNU FNU Y[R<W K j1MGFHR<U U�CECEP MOR & C�DGMOR<WOCEP FNU MGB�C aij1WOP FNU R<WOPLCXWQMOR & C j & dHC�MOR
aER<U�DGMGWGJ�aXM�MGB�C K CEDODvj1]5CED+FNU MGB�C Y[R<W K j1M�DGe CEaXF��kCEP &(' MGB�C DGMvj1U�P�j1WOP � G R<W�C���j K eLdHC r MGB�C
� ��� ������	 ������	�� � ��	���
 K J�DGM & C eLWORiVbFHPLCEP q FNMGB MGB�C K Cij1U�D	MOR ]5CXM	MGB�C JLULF � J�CQj1eLeLdNFHaij1MGFHR<U
FHPLCXU(MGF��kCXW�K � � _ M R1Y7MGB�CgaXJLWGWOCXU(MGd ' WGJLULULFNUL]�j1eLeLdNFHaij1MGFHR<U�� � PLP FNMGFHR<Ukj1dNd '5r j�JLULF � J�CgDOC � J�CXU�aEC
aER<JLU(MOCXWIFHD WOC � JLFNWOCEPQFNU�R<WOPLCXW\MOR�DOCXWGF j1dNFHDOCTMGB�CTP�j1Mvj%CXU(MGWGFHCED r j<D\PLCEDOaXWGF & CEP+FNU �;� � � � $ �
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aER<U�aECXeLMODIR1Y@DOCEaXJLWOCTdHR<]���dHC^PLRiq ULdHR5j<P j1U�P�DGMvj1U�P�j1WOPQdHR<] ��dHC`Y[R<W K j1M\aij1U & C`F K eLdHC K CXU(MOCEP �

f 
 A



* � * � &�.0��(84 4 � .0�� �6�2&�(8���+. ,/( ��4 .��

A?B�C aER<U�aXdNJ�DGFHR<U MOR & C�P WvjEq U�Y WOR K MGB�C DGe CECEP�R1YTMGB�CQBkj<DGB j1U�P�m � t Y JLU�aXMGFHR<U�D �NfC� � FHD
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aij1WOP j1eLeLdNFHaij1MGFHR<U e CXW Y[R<W K j1U�aEC K Cij<DGJLWOC K CXU(MOD	�%A?BLWOR<JL]>B�R<JLM�R<JLWTeLWOR<e R>Dvj1dHD r q/C�j1F K CEP MOR
eLWORiVbFHPLC`DOaOB�C K CED?MGBkj1M aij1U & C`j1eLeLdNFHCEP+FNU+aXJLWGWOCXU(M\D K j1WGM?aij1WOPLD?q FNMGB�R<JLM Dvj<aXWGF��kaXFNUL]%DOCEaXJLWGFNM '
j1U�P�q FNMGB�R<JLM WOCEDGMGWGFHaXMGFNUL] MGB�C aij1WOP B�R<dHPLCXWCV D & CXBkjEVbFHR<JLW	� � U�MGB�CQY[R<dNdHRiq FNUL] ekj1Wvj1]>Wvj1eLB�D q/C
BLFN]>BLdNFN]>B(M�MGB�C%CEDODOCXU(MGF j1d7aER<U(MGWGF & JLMGFHR<U R1Y?MGBLFHDTMGB�CEDGFHD r FNU R<WOPLCXW^MOR+FHPLCXU(MGF Y ' q BLFHaOB eLWOR & dHC K D
BkjEV5C & CECXU j<PLP WOCEDODOCEP j1U�P+B�Riq�MGB�C ' BkjEV5C & CECXU�DOR<dNV5CEP �

� ULFNMGF j1dNd ' q/C�eLWOCEDOCXU(MOCEP j PLCXMvj1FNdHCEP�aERiV5CXWvj1]5C R1YTD K j1WGM aij1WOP MOCEaOBLU�R<dHR<] ' FNU R<WOPLCXW�MOR�B�CXdNe
MGB�ClWOCij<PLCXW MORgJLU�PLCXWODGMvj1U�P+FNMOD aOBkj1Wvj<aXMOCXWGFHDGMGFHaED	� �(J & DOC � J�CXU(MGd '5r q B�CXUQC���j K FNULFNUL]%MGB�C`WOCXd j1MOCEP
q/R<WGw FNU�MGBLFHD j1WOCij r FNM & CEaij K C�aXdHCij1W�MGBkj1M�JLU(MGFNdIWOCEaECXU(MGd ' D K j1WGM aij1WOP�dHR<]
��dHCED%BkjEV5C R<ULd '
& CECXU�J�DOCEPgY[R<W7j1J�P FNMGFNUL]gR<W WOCEaERiV5CXW ' eLJLWGe R>DOCED FNU jTDGFNUL]>dHCIj1eLeLdNFHaij1MGFHR<U eLd j1M Y[R<W K � � U�MGB�C?U�CXq
K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U D K j1WGM aij1WOP%CXU(VbFNWOR<U K CXU(M r MGB�C/U(J K�& CXW R1YuCXU(MGFNMGFHCED FNU(V5R<dNV5CEP%Bkj<D-FNU�aXWOCij<DOCEP
j1U�P9MGB�C�WOCXd j1MGFHR<U�DGBLFNe�D�j K R<UL] MGB�C CXU(MGFNMGFHCED�j1WOC & CEaER K FNUL] K R<WOC aER K eLdHC�� � A?B�CXWOC Y[R<WOC r q/C
BkjEV5C`eLWOR<e R>DOCEP�j1U�CXV5CXU(M dHR<]>]>FNUL] K RbPLCXduY[R<W D K j1WGM\aij1WOPLD\j1U�P+q/C`BkjEV5CTFHPLCXU(MGF��kCEPQMGB�CTaOBkj1W �
j<aXMOCXWGFHDGMGFHaEDIR1Y Cij<aOB R1Y@MGB�CTekj1WGMGFHaXFNekj1U(MOD	� � U�MGBLFHD dHR<]>]>FNUL] K RbPLCXd3MGB�CXWOC^FHDIj	q B�R<dHCTU�CXq�aXd j<DOD
R1YTCXV5CXU(MOD%MGBkj1M�WOC � JLFNWOC+dHR<]>]>FNUL] � G R<W C���j K eLdHC r FNM%FHD	U�R<M�]5RbRbP DOCEaXJLWGFNM ' eLWvj<aXMGFHaECQMOR�WOCXd '
R<U�MGB�C+D K j1WGM�aij1WOP�j1eLeLdNFHaij1MGFHR<U�eLWOR<]>Wvj K%K CXW�FNU�R<WOPLCXW%MOR�dHR<] aECXWGMvj1FNU CXV5CXU(MOD	� A?B(J�D r q/C
FHPLCXU(MGF��kCEP MGB�R>DOC�CXV5CXU(MODgMGBkj1M�WOC � JLFNWOC�dHR<]>]>FNUL] j1U�P q/C j1dHDOR�eLWOR<e R>DOCEP jQaECXU(MGWvj1dNFHDOCEP CXU(MGFNM '
K F � C �bMGB�C`Z G m M MOR & ClWOCEDGe R<U�DGF & dHCIY[R<W?CXU Y[R<WOaXFNUL] j^dHR<]>]>FNUL]%e R<dNFHa ' FNU�DGMOCij<P+R1YpWOCXd ' FNUL]�R<U MGB�C
]5RbRbP+q FNdNdpR1Y MGB�C^j1eLeLdNFHaij1MGFHR<U�DIMOR�aER K eLd ' �
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� U R<WOPLCXW7MOR^eLWORiVbFHPLClj K R<WOCIPLCXMvj1FNdHCEP aERiV5CXWvj1]5ClR1Y=MGB�C\dHR<]>]>FNUL]gaER<U�aECXeLM/FNU K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U
D K j1WGM�aij1WOPLD r q/C�P FNVbFHPLCEP FNMTFNU(MOR�MGBLWOCEC%eLBkj<DOCEDC{T]5CXU�CXWvj1MGFNUL] MGB�C%CXVbFHPLCXU�aEC�FNU MGB�C%dHR<]~��dHCED r
eLWORiVbFHP FNUL]�aER<U(MGWOR<dNdHCEP j<aEaECEDOD?MORgMGB�CldHR<]���dHCED\j1U�P+C�� MGWvj<aXMGFNUL]%MGB�CldHR<]z��dHCED?MOR%j1U�R<MGB�CXW\CXU(MGFNM '
j<DIDORbR<U j<D\MGB�C 'Q& CEaER K CTY JLdNd �/A?BLFHDlaij1MOCX]5R<WGFHDvj1MGFHR<U B�CXdNe�DIMOR%JLU�PLCXWODGMvj1U�P MGB�C^eLWOR & dHC K j1U�P
j1dHDOR K j1w5CED F K eLdHC K CXU(Mvj1MGFHR<U+Cij<DGFHCXW7DGFNU�aEC MGB�C & CXBkjEVbFHR<JLW/R1Y=Cij<aOB CXU(MGFNM ' FHD7aij1WOC Y JLdNd ' PLC;��U�CEP �

A?B�C`Y j<aXM MGBkj1M\MGB�C^Z G Slm FHDIjgMGWGJ�DGMOCEP�� t � �+CXU(MGFNM ' WOCEDGe R<U�DGF & dHC`Y[R<W e CXW Y[R<W K FNUL]�FNU�PLCXe CXU �
PLCXU(M	j1U�P JLU & F j<DOCEP dHR<]>]>FNUL] rpK j1w5CED�FNMTe R>DODGF & dHC	Y[R<W^D K j1WGMgaij1WOP9j1eLeLdNFHaij1MGFHR<U�D	j1U�P P FHDGeLJLMOC
WOCEDOR<dNJLMGFHR<U CXU(MGFNMGFHCED�MOR�WOCXd ' R<U MGBLFHD�DOCXWGVbFHaEC%FNU R<WOPLCXW�MOR�R & Mvj1FNU9MGB�C%WOC � JLFNWOCEP FNU Y[R<W K j1MGFHR<U��
� D7q/ClC�� eLd j1FNU�CEP FNU+aOBkj1eLMOCXW ��r MGBLFHD/FNU Y[R<W K j1MGFHR<UQaij1U & CIJ�DOCEP%Y[R<W/ekj ' � j<D � ' R<J � J�DOCleLJLWGe R>DOCED
&(' R<MGB�CXWlj1eLeLdNFHaij1MGFHR<U�DIR<W Y[R<WIj1J�P FNMGFNUL] eLJLWGe R>DOCED	�

�(FNU�aECgMGB�C�dHR<]=��dHCED`aER<U(Mvj1FNU DOCXU�DGFNMGFNV5C�FNU Y[R<W K j1MGFHR<U r FNMlFHD`R & VbFHR<J�DlMGBkj1M^j<aEaECEDODlMOR MGB�CEDOC_��dHCED
K q B�CXU DGMOR<WOCEP�FNU MGB�C aij1WOP M DGB�R<JLdHP & C aER<U(MGWOR<dNdHCEP � MGBLFHD FHD+j<aOBLFHCXV5CEP &(' MGB�C Z GRX m � J C
j1dHDOR�e R<FNU(MOCEP9R<JLM�MGBkj1M�FNU j1U9CXU(VbFNWOR<U K CXU(M	q B�CXWOC WOCEDOR<JLWOaECED	j1WOC�dNF K FNMOCEP r FNM^FHD^dNFNw5CXd ' MGBkj1M
q FNMGB�R<JLMgeLWOR<e CXW�dHR<]m��dHC DGekj<aEC K j1Ukj1]5C K CXU(M r MGBLFHDgDGekj<aEC K FN]>B(M & C K FHDGJ�DOCEP � � Dgj+WOCEDGJLdNM
q/C`eLWOR<e R>DOCEP�jgDGMvj1U�P�j1WOP+dHR<]���dHClY[R<W K j1M/Y[R<W\D K j1WGM aij1WOPLD	� A?BLFHD/Y[R<W K j1M eLWORiVbFHPLCEDIj1UQJLeLe CXW
dNF K FNM?MORgMGB�ClFNU Y[R<W K j1MGFHR<U+MGBkj1M\Cij<aOBQD K j1WGM aij1WOPQj1eLeLdNFHaij1MGFHR<U�aij1U+q WGFNMOClMORgMGB�CldHR<]z��dHCED	� J C
j1dHDOR`eLWOR<e R>DOCEP%MGBkj1M@MGB�C K CEaOBkj1ULFHD K CXU Y[R<WOaXFNUL]^MGB�C\DGMvj1U�P�j1WOP%dHR<]u��dHC?Y[R<W K j1M aij1U j1dHDORTaER<dNdHCEaXM
j1U ' MGWGJLU�aij1MOCEP DGekj<aEC�q BLFHaOB FHDIdHC Y MIJLU(J�DOCEP &(' j1eLeLdNFHaij1MGFHR<U�D r j1U�P DGJ & DOC � J�CXU(MGd '5r WOCij1dNdHRbaij1MOC
MGB�C	DGekj<aEC	MOR & C�J�DOCEP &(' R<MGB�CXW^j1eLeLdNFHaij1MGFHR<U�D	�gA?B�C%DGMvj1U�P�j1WOP dHR<](��dHC�Y[R<W K j1M�j1dHDORQj1F K D`MOR
DGe CECEP JLe MGB�C P FHDGeLJLMOC WOCEDOR<dNJLMGFHR<U eLBkj<DOC DGFNU�aEC MGB�C aER<U(MOC�� M%R1Y\MGB�C dHR<]e��dHCEDgaij1U Cij<DGFNd ' & C
FNU(MOCXWGeLWOCXMOCEP �

m RiVbFNUL] R<U MOR�MGB�C�aECXU(MGWvj1d-MGB�C K CgR1Y MGB�C^MGB�CEDGFHD r q/C�eLWORiVbFHPLCEP�j�DOR<dNJLMGFHR<U MOR�MGB�C^Y JLdNd-D K j1WGM
aij1WOP+dHR<]z��dHCleLWOR & dHC K � J C`DGJL]>]5CEDGMOCEP MGBkj1M MGB�CldHR<]���dHCED DGB�R<JLdHP & C`PLRiq ULdHR5j<PLCEPQMOR�j1U�R<MGB�CXW
CXU(MGFNM ' K F � C �pj1U � Z[�O� M r q BLFHaOB PLRbCEDTU�R<MgDGJ:|=CXW`Y WOR K F K%K CEP F j1MOC DGMOR<Wvj1]5C�WOCEDGMGWGFHaXMGFHR<U�D	� J C
eLWORiVbFHPLCEP DOR K CgMGB�CER<WOCXMGFHaij1d aER<U(MGWGF & JLMGFHR<U�D^FNU MGB�C�Y[R<W K R1Y7MGBLWOCECgdHR<]=��dHC	PLRiq ULdHR5j<P FNUL]�eLWOR �
MORbaER<dHD`MGB�C%aOB�R<FHaEC%R1Y/q BLFHaOB PLCXe CXU�PLD^R<U�MGB�C%aOBkj1Wvj<aXMOCXWGFHDGMGFHaED�R1Y7MGB�C	ekj1WGMGFHaXFNekj1U(MOD	�	A?B�CgdHR<]
��dHCgPLRiq ULdHR5j<P eLWOR<MORbaER<dHDIMvj1w5C�FNU(MOR+j<aEaER<JLU(M`MGB�C�aOBkj1Wvj<aXMOCXWGFHDGMGFHaED^R1Y D K j1WGM`aij1WOP MOCEaOBLU�R<dHR<] '5r

f �+�
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j1U�P &(' J�DGFNUL] j1eLeLWOR<eLWGF j1MOC�aXW ' eLMOR<]>Wvj1eLBLFHa�eLWOR<MOCEaXMGFHR<U r MGB�C ' DGJ�aEaECEDOD Y JLdNd ' eLWOR<MOCEaXM�MGB�C dHR<]
��dHCED & R<MGB FNU�MGWvj1U�DGFNM^j1U�P q B�CXU�MGB�C ' j1WOC	DGMOR<WOCEP FNU j1U � Z[�O� � A?B�CEDOCgeLWOR<MORbaER<dHD^j1WOCgJ�DOC Y JLd
eLWGF K FNMGFNV5CEDIY[R<W K R<WOCgaER K eLdHC�� D ' DGMOC K Dlj1U�P MGB�CXWOC Y[R<WOC r q/C & CXdNFHCXV5C�MGBkj1MIMGB�CXFNWIY JLU�aXMGFHR<Ukj1dNFNM '
DGB�R<JLdHP & CTC�� MOCXU�PLCEP �

G FNUkj1dNd '5r FNU�R<WOPLCXW MOR	eLWORiV5C`MGB�C^j1eLeLdNFHaij & FNdNFNM ' R1Y R<JLW eLWOR<e R>Dvj1dHD MOR	aXJLWGWOCXU(MID K j1WGM\aij1WOP+MOCEaOB �
U�R<dHR<] '5r q/C	eLWORiVbFHPLCEP�MGB�CXFNWTF K eLdHC K CXU(Mvj1MGFHR<U PLCXMvj1FNdHD`Y[R<W`M6q/RQR1Y/MGB�C K R>DGM`q FHPLCXd ' jEV>j1FNd j & dHC
K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U�D K j1WGM�aij1WOPLD	� J C�F K eLdHC K CXU(MOCEP9MGB�C DGMvj1U�P�j1WOP dHR<]m��dHC	Y[R<W K j1M	j1U�P MGB�C
��WODGM`R1Y MGB�C�dHR<]���dHCgPLRiq ULdHR5j<P eLWOR<MORbaER<dHDlFNU�R<WOPLCXWlMOR ]5CXMTj1U FHPLCij R1Y MGB�CXFNW`DGF �iC	j1U�P e CXW Y[R<W �
K j1U�aEC�FNU WOCij1d-D K j1WGMlaij1WOPLD	� X R<MGB WOCEDGJLdNMODIFNU�P FHaij1MOCEP MGBkj1MTj%WOCij1dpq/R<WGdHP F K eLdHC K CXU(Mvj1MGFHR<U FHD
e CXW Y[CEaXMGd ' Y[Cij<DGF & dHC/DGFNU�aEC MGB�CXFNW C��LCEaXJLMGFHR<U	FHD3U�R<M DGJ & DGMvj1U(MGF j1dNd ' PLCXd j ' CEP &(' MGB�C7e CXW Y[R<W K j1U�aEC/R1Y
MGB�ClD K j1WGM?aij1WOP eLWORbaECEDODOR<W	� G JLWGMGB�CXW K R<WOC r MGB�CXFNW/F K eLdHC K CXU(Mvj1MGFHR<U aij1U���M7q FNMGBLFNU+MGB�CIdNF K FNMOCEP
DGMOR<Wvj1]5C^DGekj<aECTR1Y MGB�C^aXJLWGWOCXU(MlD K j1WGMIaij1WOPLD	�

�(FNU�aEClMGB�CIeLWOR<MORbaER<dHD/WOC � JLFNWOC`aXW ' eLMOR<]>Wvj1eLB ' j1U�P MGB�Claij1WOPLD?P FHP U�R<M?BkjEV5CTj1U ' aXW ' eLMOR<]>Wvj1eLBLFHa
eLWGF K FNMGFNV5CED r q/C%PLCEDGFN]>U�CEP R<JLWTRiq U9P J K%K�' aXW ' eLMOR<]>Wvj1eLBLFHa	Y JLU�aXMGFHR<U�D	� G R<WTMGB�C%Z G _`m MGB�C
Bkj<DGB j1U�P�m � t Y JLU�aXMGFHR<U�D`q/CXWOCQfCA &(' MOCED`dHR<UL] r q B�CXWOCij<DlY[R<WlMGB�C	DGMvj1U�P�j1WOP�dHR<]���dHC�Y[R<W K j1M
MGB�Cgm � t Y JLU�aXMGFHR<U q?j<D � &(' MOCED	�lA?B�C K j1FNU WOCij<DOR<U Y[R<WlaOB�RbR>DGFNUL]Qj D K j1dNdHCXW`m � t DGF �iCTY[R<W
MGB�C%DGMvj1U�P�j1WOP dHR<](��dHC	Y[R<W K j1MTFHDTMGBkj1MTFNU MGBLFHD^aij<DOCgY[R<W^Cij<aOB9_uo�j+m � t Y JLU�aXMGFHR<U BkjEV5C%MOR
& C^DGMOR<WOCEPQFNU�MGB�CTdHR<]S��dHC �7A?B(J�D r�&(' J�DGFNUL] j%m � t R1Y7j%D K j1dNdHCXW & JLMIDGMGFNdNd-j<PLC � Jkj1MOC�DGF �iCTq/C
](j1FNU�C�� MGWvj%dHR<]S��dHCgDGekj<aEC �\A?B�C�DOCEaER<U�P�j1U�P MGB�C^MGBLFNWOP dHR<]S��dHCgPLRiq ULdHR5j<P eLWOR<MORbaER<dHDIWOC � JLFNWOC
j<PLP FNMGFHR<Ukj1d aXW ' eLMOR<]>Wvj1eLBLFHa%eLWGF K FNMGFNV5CED r FNU R<WOPLCXW`MOR eLWOR<MOCEaXMTMGB�CgdHR<](��dHCgq BLFNdHCgFNU�MGWvj1U�DGFNM^R<W
q B�CXU9DGMOR<WOCEP�FNU MGB�C � Z[�O� �3A?B(J�D r q/C�PLCEaXFHPLCEP U�R<M^MOR+F K eLdHC K CXU(M�MGB�C K�r DGFNU�aEC%DGJ�aOB q/R<WGw
q/R<JLdHP K j1FNULd ' FNU(V5R<dNV5CQD K j1WGM	aij1WOP aXW ' eLMOR<]>Wvj1eLBLFHa Y JLU�aXMGFHR<U F K eLdHC K CXU(Mvj1MGFHR<U�Wvj1MGB�CXW	MGBkj1U
j<aXMGJkj1d eLWOR<MORbaER<duF K eLdHC K CXU(Mvj1MGFHR<U�� J B�CXU+aXW ' eLMOR<]>Wvj1eLBLFHa`eLWGF K FNMGFNV5CED & CEaER K C`jEV>j1FNd j & dHClq FNMGB
U�CXq/CXW�V5CXWODGFHR<U�D^R1Y?MGB�C�PLCXV5CXdHR<e K CXU(M�wbFNMOD r FNM^q FNdNd & CEaER K C%DGMGWvj1FN]>B(M^Y[R<WGq?j1WOP MORQF K eLdHC K CXU(M
MGB�CTWOC K j1FNULFNUL] eLWOR<MORbaER<dHD	�

A?B�C K j�GR<W/aER<U�aXdNJ�DGFHR<U�D/MGBkj1M?aij1U & CIP WvjEq U Y WOR K MGB�CIq/R<WGw�eLWOCEDOCXU(MOCEP FNU MGB�CIMGB�CEDGFHD?j1WOC\MGB�C
Y[R<dNdHRiq FNUL] � � M`FHD�j<DODGJ K CEP�FNU K j1U ' aXW ' eLMOR<]>Wvj1eLB ' ekj1e CXWODTMGBkj1M�D K j1WGM^aij1WOPLD�j1WOC � j1Ukj<C K FHa
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PLCXVbFHaECED � MGBkj1M DGB�R<JLdHP PLR j<D dNFNMGMGdHC aER K eLJLMvj1MGFHR<U j<D e R>DODGF & dHC � � M MGB�C Dvj K C�MGF K C r MGB�CEDOC
j1JLMGB�R<WOD MOCXU�PQMOR�j<DODGJ K C`MGBkj1M\aER K%K JLULFHaij1MGFHR<U�D`aER K ClY[R<W?Y WOCEC � G R<WIC���j K eLdHC r MGB�C ' MOCXU�PQMOR
eLWORiVbFHPLC F K eLWORiV5C K CXU(MOD	FNU9MGB�C�e CXW Y[R<W K j1U�aEC R1YIaXW ' eLMOR<]>Wvj1eLBLFHa+j1dN]5R<WGFNMGB K D%j<DODGJ K FNUL] MGBkj1M
FNM FHD?MGB�C K j�GR<W\PLCXd j ' FNUL]%Y j<aXMOR<W FNUQD K j1WGM\aij1WOP+e CXW Y[R<W K j1U�aEC � � aXMGJkj1dNd '5r R<JLW K Cij<DGJLWOC K CXU(MOD
DGB�Riq MGB�C\P FNWOCEaXM?R<eLe R>DGFNMOC � A?B�CXWOC Y[R<WOC r q/CIaij1U aXd j1F K q FNMGB jTBLFN]>B PLCX]>WOCEClR1Y=aER<U:�kPLCXU�aECIMGBkj1M
DGe CEaXF j1d`j1MGMOCXU(MGFHR<U DGB�R<JLdHP & C�ekj1FHP�MOR F K eLWORiVbFNUL]�D K j1WGM aij1WOP aER K%K JLULFHaij1MGFHR<U eLWOR<MORbaER<dHD r
Wvj1MGB�CXW\MGBkj1U R<ULd ' F K eLWORiVbFNUL]�MGB�CTe CXW Y[R<W K j1U�aEC^R1Y@aXW ' eLMOR<]>Wvj1eLBLFHaTY JLU�aXMGFHR<U�D	�

A?B�C DGF �iC�R1Y � c _`SlD^FHDgj1U�R<MGB�CXWgaXWGFNMGFHaij1d7Y j<aXMOR<Wgj�|=CEaXMGFNUL] MGB�C%e CXW Y[R<W K j1U�aEC R1Y\D K j1WGM�aij1WOP
j1eLeLdNFHaij1MGFHR<U�D	� G R<W%C���j K eLdHC r q B�CXU�DOCXU�P FNUL] � WOCEaECXFNVbFNUL] d j1WG]5C+j K R<JLU(MOD�R1YIP�j1Mvj r F � C � K R<WOC
MGBkj1U $ � U &(' MOCED MOR � Y WOR K MGB�C aij1WOP r MGB�CXU DGe CEaXF j1dleLWOR<]>Wvj K%K FNUL] FHD WOC � JLFNWOCEP FNU R<WOPLCXW+MOR
P FHDvj<DODOC K�& dHC+j1U�P WOCij<DODOC K�& dHCQjQd j1WG]5C�ekj<aOw5CXM	� J B�CXU MGBLFHD�eLWORbaECEDOD^FHD�Mvj1wbFNUL] eLd j<aEC+j1M�MGB�C
aXdNFHCXU(MgDGFHPLC rf� DGe CECEP � FHD^U�R<M	j1U FHDODGJ�C�DGFNU�aEC%MGB�C�eLWORbaECEDODGFNUL]�e Riq/CXWgFHD�jEV>j1FNd j & dHC � J B�CXU MGB�C
eLWORbaECEDOD�FHD�Mvj1wbFNUL] eLd j<aEC FNU9MGB�C aij1WOP r MGBLFHDgR<e CXWvj1MGFHR<U & CEaER K CEDgV5CXW ' MGF K C aER<U�DGJ K FNUL] � � U
MGB�CzP(jEV>j t j1WOP � c � $ �Nf�MGB�CXWOC�FHDTj1U FNULFNMGF j1d@j1MGMOC K eLM`MOR K j1w5CgMGB�C�eLWOR & dHC K K R<WOC	j & DGMGWvj<aXM
&(' eLWORiVbFHP FNUL]	MGB�C\Y JLU�aXMGFHR<Ukj1dNFNM ' Y[R<W7Bkj1U�P dNFNUL]	d j1WG]5CIekj<aOw5CXMOD?R1Y-P�j1Mvj r q FNMGBLFNU+MGB�CIJLU�PLCXWGd ' FNUL]
� c � �

� U�R<MGB�CXW FHDODGJ�C7MGBkj1M@j1eLe Cij1WOD MORIFNU�aXWOCij<DOC/MGB�C/RiV5CXWvj1dNdkj1eLeLdNFHaij1MGFHR<U�C��LCEaXJLMGFHR<U	MGF K C/FHD���dHC K j1U �
j1]5C K CXU(MTFNU�MGB�C	aij1WOP j1U�P ]5CXU�CXWvj1dNd ' MGB�C	DGe CECEP�j1M`q BLFHaOB P�j1Mvj+j1WOCgWOCij<P � q WGFNMGMOCXU r Y WOR K=� MOR
MGB�C(o�o c ny�lm K C K R<W ' R1YIMGB�C+aij1WOP � G R<W�j1eLeLdNFHaij1MGFHR<U�D%MGBkj1M	WOC � JLFNWOC�j�d j1WG]5C+U(J K�& CXW�R1Y
��dHC^j<aEaECEDODOCED r DGJ�aOB j<D?MGB�C K RiVbFNUL]�R1Y P�j1Mvj & CXM6q/CECXU j1WGWvj ' D r CXMOa � MGB�CTC��LCEaXJLMGFHR<UQMGF K C`FHD\j1dHDOR
FNU�aXWOCij<DOCEP �

� K j1WGMTaij1WOP dHR<]>]>FNUL] K CEaOBkj1ULFHD K DTaij1U�F K eLWORiV5CgMGB�C	RiV5CXWvj1dNd dHCXV5CXd@R1Y7DOCEaXJLWGFNM ' Y[R<JLU�P q FNMGBLFNU
D K j1WGM aij1WOPLD	� J C PLC K R<U�DGMGWvj1MOCEP%MGBkj1M K JLdNMGF�� j1eLeLdNFHaij1MGFHR<U D K j1WGM aij1WOP	MOCEaOBLU�R<dHR<] ' FNU(MGWORbP J�aECED
U�CXq CXV5CXU(MOD�MGBkj1MQWOC � JLFNWOC�dHR<]>]>FNUL] � J C j1dHDOR e R<FNU(MOCEP R<JLMQMGBkj1M r DGFNU�aEC D K j1WGM�aij1WOPLDQaij1U
& C%FNU(V5R<dNV5CEP FNU jQd j1WG]5C�U(J K�& CXW	R1Y MGWvj1U�Dvj<aXMGFHR<U�DgMGB�C�e R>DODGF & FNdNFNM ' R1Y\P FHDGeLJLMOCED�FHD^FNU�aXWOCij<DOCEP r
MGB�CXWOC Y[R<WOC�FNM^FHDTF K e R<WGMvj1U(MgMGBkj1M^dHR<]m��dHC%FNU Y[R<W K j1MGFHR<U DGB�R<JLdHP & C	eLWOCEDOCXWGV5CEP Y[R<W^MGB�C%dHR<UL]5CEDGM
e R>DODGF & dHC MGF K C � J C j1dHDOR PLCXWGFNV5CEP MGB�C�CEDODOCXU(MGF j1d`WOC � JLFNWOC K CXU(MOD Y[R<WQj D K j1WGM+aij1WOP dHR<]>]>FNUL]

f � A
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K CEaOBkj1ULFHD K � A?B�C F K eLdHC K CXU(Mvj1MGFHR<U+WOCEDGJLdNMOD@Y WOR K�& R<MGB R<JLW7DGMvj1U�P�j1WOP�dHR<] ��dHC Y[R<W K j1M/j1U�P%MGB�C
dHR<]~��dHC%PLRiq ULdHR5j<P FNUL] eLWOR<MORbaER<dHD^FNU�P FHaij1MOC�MGBkj1Mgj WOCij1d F K eLdHC K CXU(Mvj1MGFHR<U R1Y?MGB�C%eLWOR<e R>Dvj1dHDTFHD
Y[Cij<DGF & dHC � G FNUkj1dNd '5r q/C & CXdNFHCXV5CgMGBkj1MTq FNMGB�MGB�CgFHDODGJ�CED`Wvj1FHDOCEP Y WOR K R<JLW`q/R<WGw MGB�C	D K j1WGMTaij1WOP
dHR<]>]>FNUL] K CEaOBkj1ULFHD K DIq FNdNd3WOCEaECXFNV5CTMGB�C�j1MGMOCXU(MGFHR<U MGB�C ' PLCEDOCXWGV5C �

� ��� � ��������� ��
������ 	 � � � � � � � � � � � �

�IJLW�FNU(MOCXU(MGFHR<U�FNU9MGBLFHD�q/R<WGw q?j<DgMOR�BLFN]>BLdNFN]>B(M	MGB�C�FHDODGJ�CED^FNU(V5R<dNV5CEP FNU D K j1WGM	aij1WOP dHR<]m��dHC
dHR<]>]>FNUL] � J C�BkjEV5C	j<aOBLFHCXV5CEP�MGBLFHDl]5R5j1d & JLMlMGB�CXWOC	j1WOC	j�U(J K�& CXWTR1Y/DGJL]>]5CEDGMGFHR<U�DIY[R<W\Y JLWGMGB�CXW
F K eLWORiV5C K CXU(MODTj1U�P�P FNWOCEaXMGFHR<U�D Y[R<W?Y JLMGJLWOCTWOCEDOCij1WOaOB��

G R<W\C���j K eLdHC r FNUQR<WOPLCXW MORg]5CXM e CXW Y[R<W K j1U�aECn��]>JLWOCED/Y[R<W?MGB�C`dHR<]z��dHCTPLRiq ULdHR5j<PQeLWOR<MORbaER<d3j1U�P
MGB�C^DGMvj1U�P�j1WOPQdHR<] ��dHC`Y[R<W K j1M q/C^J�DOCEP+MGB�C^c t V DIaXdHRbaOw q FNMGBLFNU MGB�CTaXdNFHCXU(M`j1eLeLdNFHaij1MGFHR<U��/A?BLFHD
F K eLdNFHCEDlMGBkj1MlMGB�C�WOCEDGJLdNMGFNUL]=��]>JLWOCEDTj1dHDOR aER<U(Mvj1FNU�MGB�CgaER K%K JLULFHaij1MGFHR<U RiV5CXWGB�Cij<P�q B�CXU�P�j1Mvj
MGWvjEV5CXd MOR � Y WOR K MGB�C%D K j1WGM^aij1WOP �%A?B(J�D r FNM`q/R<JLdHP & CgV5CXW ' aER<U(V5CXULFHCXU(MgF Y/MGB�C%PLCXV5CXdHR<e K CXU(M
wbFNMOD eLWORiVbFHPLCEP MGB�C Y JLU�aXMGFHR<Ukj1dNFNM ' Y[R<W K Cij<DGJLWGFNUL]gMGB�C\MGF K CIDGe CXU(M7C��LCEaXJLMGFNUL]%jlY JLU�aXMGFHR<U FNU�MGB�C
aij1WOP � � dNMGB�R<JL]>B �`C K �leLWOCEDODOR�PLRbCEDIR�|=CXWIMGB�Cgj & FNdNFNM ' MOR K Cij<DGJLWOC^MGB�C^MGF K C�DGe CXU(M\q B�CXU j1U
� c _`S�FHD C��LCEaXJLMOCEP	FNU	MGB�C?aij1WOP r MGBLFHD-Y[Cij1MGJLWOC PLRbCED-U�R<M q/R<WGwgq B�CXU%MGB�C � c _`SlD@j1WOC?WOCXeLd j<aECEP
&(' _`m � aij1dNdHD r j<D FNU�R<JLW\F K eLdHC K CXU(Mvj1MGFHR<U��

� K j1WGM+aij1WOP PLCXV5CXdHR<e K CXU(M+wbFNMOD�U�CECEP�Y JLWGMGB�CXW WOC;��U�C K CXU(MQj1U�P F K eLWORiV5C K CXU(M	� G R<W C���j K �
eLdHC�MGB�C�aER K eLFNdHC � MOR � WGJLU�a ' aXdHC K J�DGM & C%WOCEP J�aECEP &(' F K eLWORiVbFNUL] MGB�C PLCXV5CXdHR<e K CXU(M	wbFNM^J�DOCXW
FNU(MOCXW Y j<aECED7R<W &('�K CXWG]>FNUL]�aECXWGMvj1FNU�Mvj<DGw D r C � ] �<MGB�C D K j1WGM aij1WOP &(' MOC aERbPLC?V5CXWGF��kaij1MGFHR<U j1U�P�j1e �
eLdNFHaij1MGFHR<U+PLRiq ULdHR5j<P eLWORbaECEP JLWOC ���(F K FNd j1WGd '5r DGF K JLd j1MOR<WOD?DGB�R<JLdHP & CEaER K C K R<WOC\WOCXdNF j & dHC�K DGFNU�aEC
MGB�C ' aXWvj<DGB+V5CXW ' R1Y MOCXU M j1U�P MGB�C ' DGB�R<JLdHPQj1dHDORgDGF K JLd j1MOC`MGB�ClC���j<aXM?e CXW Y[R<W K j1U�aEC`R1YpMGB�Claij1WOP
K C � ] � D K j1WGM`aij1WOP eLWORbaECEDODOR<WTDGe CECEP r o�o c ny�lm j1U�P�n � m WOCEDGMGWGFHaXMGFHR<U�D r CXMOa � M j1U�P U�R<MQ J�DGM
MGB�C�j1eLeLdNFHaij1MGFHR<U C��LCEaXJLMGFHR<U & CXBkjEVbFHR<JLW	�

A?B�CXWOC�j1WOCTM6q/R%Y JLWGMGB�CXWlR & DOCXWGV>j1MGFHR<U�Dlj & R<JLM\D K j1WGMIaij1WOP PLCXV5CXdHR<e K CXU(MlwbFNMODC{ G FNWODGMGd '5r q/C^CXU �
aER<JLU(MOCXWOCEP eLWOR & dHC K D q B�CXU PLCEaXd j1WGFNUL]	j1U�P%Bkj1U�P dNFNUL]gD K j1WGM7aij1WOP ��dHCED@d j1WG]5CXW7MGBkj1U $ � B &(' MOCED	�
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t CXWGMvj1FNULd '5r MGBLFHD-FHD-j1UgFHDODGJ�C MGBkj1M K J�DGM & C/j<PLP WOCEDODOCEP &(' MGB�C/D K j1WGM-aij1WOP K j1U(J Y j<aXMGJLWOCXWOD r DGFNU�aEC
R<MGB�CXW@M ' e CED R1Y=j1eLeLdNFHaij1MGFHR<U�DnK C � ] �<B�Cij1dNMGB aij1WOC M q FNdNdLFNU�CXVbFNMvj & d ' WOC � JLFNWOC?d j1WG]5C ��dHCED	�4�bCEaER<U�P d '5r
MGB�C K R<WOCTY WOC � J�CXU(MGd ' j�D K j1WGM`aij1WOP�j1eLeLdNFHaij1MGFHR<U�FHDIC��LCEaXJLMOCEP MGB�CgDGdHRiq/CXWlFNM & CEaER K CED	�n�(FNU�aEC
MGBLFHD/q?j<D aECXWGMvj1FNULd ' MGB�C`aij<DOCIY[R<W/MGB�C��`C K �leLWOCEDODORgaij1WOP q/ClBkjEV5C`WOCXe R<WGMOCEP MGB�CEDOC8��U�P FNUL]5D?MOR
�`C K eLdNJ�D G Wvj1U�aEC �

� M^q/R<JLdHP�j1dHDOR & C%B�CXdNe Y JLd7MOR C���j K FNU�C MGB�C�M6q/R�aXdNFHCXU(M%j1eLeLdNFHaij1MGFHR<U eLWOR<e R>Dvj1dHD(K F � C �-c t�� � t
j1U�P�� t�G�M j1U�PQaER K%K CXU(MlR<U�MGB�CXFNW\e CXW Y[R<W K j1U�aEC � A?BLFHD\q FNdNd=WOCXV5Cij1dpq BLFHaOB R1Y MGB�CTeLWOR<e R>Dvj1dHD
K FN]>B(MTe CXW Y[R<W K & CXMGMOCXWlFNU�MOCXW K DTR1Y/DGe CECEP �TA?B�C%j & RiV5Cgq/R<WGw q FNdNd j1dHDOR FNU�P FHaij1MOC	B�Riq K J�aOB
MGF K C	FHD^DGe CXU(MTq B�CXU9j+D K j1WGM^aij1WOP9j1eLeLdNFHaij1MGFHR<U FHD^C��LCEaXJLMOCEP j1U�P�B�Riq K J�aOB9MGF K C	FHD^DGe CXU(M
R<U aER K%K JLULFHaij1MGFHR<U�D	�

ApR^]5CXM K R<WOClj<aEaXJLWvj1MOC\WOCEDGJLdNMOD7R<U MGB�C\e CXW Y[R<W K j1U�aECIR1Y=MGB�C\eLWOR<e R>DOCEP j1WOaOBLFNMOCEaXMGJLWOCED\j1U�P%eLWOR �
MORbaER<dHD7MGB�C ' DGB�R<JLdHP & C F K eLdHC K CXU(MOCEP�j<D ekj1WGM?R1Y=MGB�C � t � � � G R<W?C���j K eLdHC r MGB�CIZ G SlmaER<JLdHP
U�R<M & CIF K eLdHC K CXU(MOCEP�j1M?MGB�C`j1eLeLdNFHaij1MGFHR<UQdHCXV5CXd DGFNU�aECIFNU+R<WOPLCXW?MOR	j<aOBLFHCXV5C`MGB�CIWOC � JLFNWOCEP Y JLU�a �
MGFHR<Ukj1dNFNM ' FNM\WOC � JLFNWOCEDlPLCXMvj1FNdHCEP�dHRiq�dHCXV5CXdpwbU�Riq dHCEP ]5CgR1Y@MGB�C�� t � � � J B�CXU MGB�C`Y JLU�aXMGFHR<Ukj1dNFNM '
FHD\q FNMGBLFNU MGB�C�� t � ��j1U�P DGMOR<WOCEP�FNU ny�lm K F � C ��FNMIaER<JLdHP j1dHDOR�J�DOC^aECXWGMvj1FNU�� t � �+eLWGF K FNMGFNV5CED
q BLFHaOB�j1WOClU�R<M jEV>j1FNd j & dHCTj1M/MGB�CTj1eLeLdNFHaij1MGFHR<UQdHCXV5CXd M FNM K j ' & CIMGBkj1M/MGB�ClRiV5CXWvj1dNd=e CXW Y[R<W K j1U�aEC
K FN]>B(MIF K eLWORiV5Cgj1U�P+MGB�C�j1eLeLdNFHaij1MGFHR<U DGF �iC K FN]>B(M & C`WOCEP J�aECEP �

� D�jQaER<U�aXdNJ�P FNUL] WOC K j1WGw q/C%BkjEV5C�MOR K CXU(MGFHR<U9MGBkj1M	j+WOCij1d q/R<WGdHP9F K eLdHC K CXU(Mvj1MGFHR<U�R1Y?MGB�C
eLWOR<e R>Dvj1dHD%eLWOCEDOCXU(MOCEP�FNU�MGB�C+MGB�CEDGFHD%FHD	FNU�C�� MGWGFHaij & d ' dNFNULw5CEP MOR�MGB�C Y[R<dNdHRiq FNUL]a{QMGB�C+M ' e CQR1Y
MGB�CTaij1WOP
K K CXWOaOBkj1U(Mlaij1WOP r J�DOCXW\aij1WOP r BLFN]>BQV>j1dNJ�ClMGWvj1U�Dvj<aXMGFHR<U aij1WOP r CXMOa � M r FNMOD?MOCEaOBLU�R<dHR<]>FHaij1d
aOBkj1Wvj<aXMOCXWGFHDGMGFHaED/j1U�PgdNF K FNMvj1MGFHR<U�D8K C � ] �<DGF �iC?R1Y>o�o c ny�lm K C K R<W '5r � t � �^Y JLU�aXMGFHR<Ukj1dNFNM '5r CXMOa � M
j1dHR<UL] q FNMGB MGB�C q B�R<dHC�DGJLWGWOR<JLU�P FNUL]�FNU Y Wvj<DGMGWGJ�aXMGJLWOC�K C � ] �/MGB�C U(J K�& CXW�R1Y � Z[�O�bD M � � U�P
��Ukj1dNd '5r R<U�C K J�DGM	j1](j1FNU DGMGWOCEDODTMGB�C%F K e R<WGMvj1U�aEC R1Y PLC;��ULFNUL]�j1eLeLWOR<eLWGF j1MOC DOCEaXJLWGFNM ' e R<dNFHaXFHCED
MGBkj1M+aXdHCij1WGd ' j<PLP WOCEDOD MGB�C WOCXd j1MGFHR<U�DGBLFNe�DQR1Y^MGB�C ekj1WGMGFHaXFNekj1U(MOD j1dHR<UL] q FNMGB MGB�C C���j<aXM dHCX](j1d
Y Wvj K CXq/R<WGw Y[R<W\MGB�C^j1W & FNMGWvj1MGFHR<U eLWORbaECEP JLWOC �

f � B
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� U�MGBLFHD7DOCEaXMGFHR<U r q/C\eLWORiVbFHPLClj`]>dHR>DODvj1W ' R1Y=MGB�CIj &L& WOCXVbF j1MGFHR<U�D/J�DOCEP%FNU�MGB�CIP FHDODOCXWGMvj1MGFHR<U+j1dHR<UL]
q FNMGB	MGB�C?aERbPLC7dNFHDGMGFNUL]5DpY WOR K MGB�C/C�� e CXWGF K CXU(Mvj1dLF K eLdHC K CXU(Mvj1MGFHR<U�D K CXU(MGFHR<U�CEP	FNU	MGB�C/eLWOCXVbFHR<J�D
aOBkj1eLMOCXWOD	�
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� aER<dNdHCEaXMGFHR<U R1Y@DOCXdHCEaXMOCEP j<aXWOR<U 'bK Dlj1U�P j &L& WOCXVbF j1MGFHR<U�D\J�DOCEPQFNUQMGB�C^P FHDODOCXWGMvj1MGFHR<U��
� j1U j1W & FNMGWvj1MOR<WIWOCEDGe R<U�DGF & dHClY[R<W WOCEDOR<dNVbFNUL] j1U ' P FHDGeLJLMOCED
� o A j1J�P FNMvj & dHC�CXV5CXU(MIMvj & dHC
� � _ j1eLeLdNFHaij1MGFHR<U FHPLCXU(MGF��kCXW
� Z[�O� j1J�P FNM\dHR<] DGMOR<Wvj1]5C^DOCXWGV5CXW
� ZbA j1eLeLdNFHaij1MGFHR<U dHR<]>]>FNUL] Mvj & dHC
� c MGB�C�j1eLeLdNFHaij1MGFHR<U WGJLULULFNUL] FNUQMGB�C^D K j1WGM\aij1WOP
� c _`S j1eLeLdNFHaij1MGFHR<U eLWOR<MORbaER<dpP�j1Mvj	JLULFNM
� c � j1eLeLdNFHaij1MGFHR<U eLWOR<]>Wvj K%K FNUL] FNU(MOCXW Y j<aEC
� A m j1JLMOR K j1MOCEP�MOCXdNdNFNUL] K j<aOBLFNU�C
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