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Fuel Usage source= Fuel Usage total
Max Btu source 

Max Btu total (all sources)
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Standards of Performance for Small Industrial-Commercial-
Institutional Steam Generating Units 



















































 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Appendix B 
 

40 C.F.R. Part 63, Subpart ZZZZ - National Emissions Standards for Hazardous Air Pollutants 
for Stationary Reciprocating Internal Combustion Engines  























































































































































































National Emissions Standards for Hazardous Air Pollutants: 
Paper and Other Web Coating  
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YZX\ZW[�TR�[_Z�\TO[̀Wn�̂Tf̀]̂�OYYf̀Z]�RTX�ZO\_�dTW[_�O[�WZV�ORRZ\[Z]�̂TUX\Ẑk
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�ZYTX[̀Wn�QW[ZXRO\Z�N����QP�RTX�s�SZOXk

NaP��TX�WZV�ORRZ\[Z]�̂TUX\Ẑ�V_̀\_�\TddZW\Z]�\TŴ[XU\[̀TW�TX�XZ\TŴ[XU\[̀TW�OR[ZX�vZY[ZdaZX�sze�tlsze�STU�dÛ[�\TdYfS�Ô�̀W]̀\O[Z]�̀W

YOXOnXOY_̂�NaPNsP�[_XTUn_�NjP�TR�[_̀̂ �̂Z\[̀TWk��{̀̂ [̀Wn�ORRZ\[Z]�̂TUX\Ẑ�V_̀\_�_OrZ�UW]ZXnTWZ�XZ\TŴ[XU\[̀TW�Ô�]ZgWZ]�̀W�h�ijkt�OXZ

ÛabZ\[�[T�[_Z�XZcÙXZdZW[̂�RTX�WZV�ORRZ\[Z]�̂TUX\Ẑk��_Z�\T̂[̂�Ô T̂\̀O[Z]�V̀[_�[_Z�YUX\_ÔZ�OW]�̀Ŵ[OffO[̀TW�TR�ÒX�YTffU[̀TW�\TW[XTf

ZcÙYdZW[�OXZ�WT[�\TŴ ]̀ZXZ]�̀W�]Z[ZXdẀ̀Wn�V_Z[_ZX�[_Z�Z{̀̂ [̀Wn�ORRZ\[Z]�̂TUX\Z�_Ô�aZZW�XZ\TŴ[XU\[Z]k�p]]̀[̀TWOffSe�[_Z�\T̂[̂�TR

XZ[XTg[[̀Wn�OW]�XZYfO\̀Wn�TR�ZcÙYdZW[�[_O[�̀̂�̀Ŵ[OffZ]�̂YZ\̀g\OffS�[T�\TdYfS�V̀[_�[_̀̂ �̂UaYOX[�OXZ�WT[�\TŴ ]̀ZXZ]�XZ\TŴ[XU\[̀TW�\T̂[̂k

NsP��_Z�\TO[̀Wn�TYZXO[̀TWN̂P�dÛ[�aZ�̀W�\TdYf̀OW\Z�V̀[_�[_Z�OYYf̀\OafZ�Zd`̂̂ T̀W�f̀d[̀�̀W�h�ijkjjtl�O[�Off�[̀dẐe�̀W\fU]̀Wn�YZX̀T]̂�TR

vvwe�̂[OX[̀Wn��UfS�ze�tltle�TX�̀ddZ]̀O[ZfS�UYTW�̂[OX[UYe�V_̀\_ZrZX�̀̂�fO[ZXk

NtP�mTU�dÛ[�\TdYfZ[Z�OWS�̀Ẁ[̀Of�YZXRTXdOW\Z�[Ẑ[�XZcÙXZ]�̀W�h�ijkjjil�V̀[_̀W�[_Z�[̀dZ�f̀d[̀̂�̂YZ\̀gZ]�̀W�h�ijk�NOPNtPe�OW]

ÛâZcUZW[�[Ẑ[̂�WT�fO[ZX�[_OW�il�dTW[_̂�[_ZXZOR[ZXk

NjP�mTU�dÛ[�ZfZ\[XTẀ\OffS�̂Uad[̀�̀Ẁ[̀Of�WT[̀g\O[̀TŴe�WT[̀g\O[̀TŴ�TR�\TdYf̀OW\Z�̂[O[Ûe�YZXRTXdOW\Z�ZrOfUO[̀TW�XZYTX[̂e�OW]

YZXRTXdOW\Z�[Ẑ[�XZYTX[̂�Ô�XZcÙXZ]�̀W�h�ijkjull�̂[OX[̀Wn��UfS�ze�tltle�TX�̀ddZ]̀O[ZfS�UYTW�̂[OX[UYe�V_̀\_ZrZX�̀̂�fO[ZXk�vZdÒWWUOf

\TdYf̀OW\Z�XZYTX[̂�dÛ[�aZ�̂Uad[̀[Z]�ZfZ\[XTẀ\OffS�RTX�[_Z�gX̂[�RUff�̂ZdÒWWUOf�\TdYf̀OW\Z�YZX̀T]�OR[ZX�[_Z�[ZdYfO[Z�_Ô�aZZW
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CDE�FGHIJKLHHIGHMNO

PQGHJQMMIR�SQJT

UHVHLQGU

WIPQJR�XVJVKIHIJU�JIMVHIR�HQ�XQUULYMI�IZ[V\UH�]QS�YNXVUU�Q̂�PQGHJQM

RI_LPI�VGR�HQ�PQVHLG̀�\UI�Ca�bcdccefCPEEd

CgE�hQM_IGH�JIPQ_IJN

\GLH

iXIJVHI�PQGHLG\Q\U�IKLUULQG�KQGLHQJLG̀�UNUHIK�VGR�XIĴQJK�j\VJHIJMN

V\RLHU�QJ�RIHIJKLGI�_QMVHLMI�KVHHIJ�JIPQ_IJIR�VGR�PQGR\PH�V�MLj\LROMLj\LR

KVHIJLVM�YVMVGPI�Ca�bcdccefCREEd

CcE�kQGHJQM�lI_LPI iXIJVHI�PQGHLG\Q\U�XVJVKIHIJ�KQGLHQJLG̀�UNUHIK�Ca�bcdccefCIEEd

CmE�kVXH\JI�UNUHIK nQGLHQJ�PVXH\JI�UNUHIK�QXIJVHLG̀�XVJVKIHIJ�Ca�bcdccefĈEEd

V_VLMVYMI�LG�kolWF�̂QJ�D�NIVJd

CVE�pÎQJI�q\MN�rs�gfgDs�̂QJ�IVP[�IZLUHLG̀�UQ\JPI�̂QJ�S[LP[�PQGUHJ\PHLQG�QJ�JIPQGUHJ\PHLQG�PQKKIGPIR�QG�QJ�YÎQJI�hIXHIKYIJ�Drs�gfDrs�NQ\

K\UH�YI�LG�PQKXMLVGPI�SLH[�H[I�IKLUULQG�MLKLHU�VGR�QXIJVHLG̀�MLKLHU�LG�H[LU�U\YXVJH�VH�VMM�HLKIUs�IZPIXH�R\JLG̀�XIJLQRU�Q̂�hhnd�iG�VGR

V̂HIJ�q\MN�rs�gfgDs�̂QJ�IVP[�U\P[�UQ\JPI�NQ\�K\UH�YI�LG�PQKXMLVGPI�SLH[�H[I�IKLUULQG�MLKLHU�VGR�QXIJVHLG̀�MLKLHU�LG�H[LU�U\YXVJH�VH�VMM

HLKIUd�tQJ�GIS�VGR�JIPQGUHJ\PHIR�UQ\JPIU�̂QJ�S[LP[�PQGUHJ\PHLQG�QJ�JIPQGUHJ\PHLQG�PQKKIGPIR�V̂HIJ�hIXHIKYIJ�Drs�gfDrs�NQ\�K\UH�YI

LG�PQKXMLVGPI�SLH[�H[I�IKLUULQG�MLKLHU�VGR�QXIJVHLG̀�MLKLHU�LG�H[LU�U\YXVJH�VH�VMM�HLKIUs�UHVJHLG̀�q\MN�rs�gfgfs�QJ�LKKIRLVHIMN�\XQG�UHVJH\Xs

S[LP[I_IJ�LU�MVHIJd

CYE�tQJ�V̂ ÎPHIR�UQ\JPIU�VU�Q̂�hIXHIKYIJ�Drs�gfDrs�YÎQJI�q\MN�rs�gfgDs�NQ\�K\UH�VMSVNU�QXIJVHI�VGR�KVLGHVLG�NQ\J�V̂ ÎPHIR�UQ\JPIs

LGPM\RLG̀�VMM�VLJ�XQMM\HLQG�PQGHJQM�VGR�KQGLHQJLG̀�Ij\LXKIGH�NQ\�\UI�̂QJ�X\JXQUIU�Q̂�PQKXMNLG̀�SLH[�H[LU�U\YXVJHs�VPPQJRLG̀�HQ�H[I

XJQ_LULQGU�LG�a�bcdbCIECDECLEd�iG�VGR�V̂HIJ�q\MN�rs�gfgDs�̂QJ�U\P[�UQ\JPIU�VGR�QG�q\MN�rs�gfgfs�QJ�LKKIRLVHIMN�\XQG�UHVJH\Xs�S[LP[I_IJ�LU

MVHIJs�̂QJ�GIS�QJ�JIPQGUHJ\PHIR�V̂ ÎPHIR�UQ\JPIUs�NQ\�K\UH�VMSVNU�QXIJVHI�VGR�KVLGHVLG�NQ\J�V̂ ÎPHIR�UQ\JPIs�LGPM\RLG̀�VUUQPLVHIR�VLJ

XQMM\HLQG�PQGHJQM�Ij\LXKIGH�VGR�KQGLHQJLG̀�Ij\LXKIGHs�LG�V�KVGGIJ�PQGULUHIGH�SLH[�UV̂IHN�VGR�̀QQR�VLJ�XQMM\HLQG�PQGHJQM�XJVPHLPIU�̂QJ

KLGLKLuLG̀�IKLUULQGUd�v[I�̀IGIJVM�R\HN�HQ�KLGLKLuI�IKLUULQGU�RQIU�GQH�JIj\LJI�H[I�QSGIJ�QJ�QXIJVHQJ�HQ�KVTI�VGN�̂\JH[IJ�Î Q̂JHU�HQ

JIR\PI�IKLUULQGU�L̂�MI_IMU�JIj\LJIR�YN�H[I�VXXMLPVYMI�UHVGRVJR�[V_I�YIIG�VP[LI_IRd�lIHIJKLGVHLQG�Q̂�S[IH[IJ�V�UQ\JPI�LU�QXIJVHLG̀�LG

PQKXMLVGPI�SLH[�QXIJVHLQG�VGR�KVLGHIGVGPI�JIj\LJIKIGHU�SLMM�YI�YVUIR�QG�LĜQJKVHLQG�V_VLMVYMI�HQ�H[I�wRKLGLUHJVHQJ�S[LP[�KVN�LGPM\RIs

Y\H�LU�GQH�MLKLHIR�HQs�KQGLHQJLG̀�JIU\MHUs�JI_LIS�Q̂�QXIJVHLQG�VGR�KVLGHIGVGPI�XJQPIR\JIUs�JI_LIS�Q̂�QXIJVHLQG�VGR�KVLGHIGVGPI�JIPQJRUs

VGR�LGUXIPHLQG�Q̂�H[I�UQ\JPId

CPE�xQ\�K\UH�PQGR\PH�IVP[�XIĴQJKVGPI�HIUH�JIj\LJIR�YN�a�bcdccbf�VPPQJRLG̀�HQ�H[I�JIj\LJIKIGHU�LG�a�bcdccbfCIECgE�VGR�\GRIJ�H[I

PQGRLHLQGU�LG�H[LU�UIPHLQG�\GMIUU�NQ\�QYHVLG�V�SVL_IJ�Q̂�H[I�XIĴQJKVGPI�HIUH�VPPQJRLG̀�HQ�H[I�XJQ_LULQGU�LG�a�bcdyC[Ed

CDE�WIXJIUIGHVHL_I�PQVHLG̀�QXIJVHLQG�QXIJVHLG̀�PQGRLHLQGUd�xQ\�K\UH�PQGR\PH�H[I�XIĴQJKVGPI�HIUH�\GRIJ�JIXJIUIGHVHL_I�QXIJVHLG̀

PQGRLHLQGU�̂QJ�H[I�PQVHLG̀�QXIJVHLQGd�iXIJVHLQGU�R\JLG̀�XIJLQRU�Q̂�UHVJH\Xs�U[\HRQSGs�VGR�GQGQXIJVHLQG�RQ�GQH�PQGUHLH\HI

JIXJIUIGHVHL_I�PQGRLHLQGUd�xQ\�KVN�GQH�PQGR\PH�XIĴQJKVGPI�HIUHU�R\JLG̀�XIJLQRU�Q̂�KVM̂\GPHLQGd�xQ\�K\UH�JIPQJR�H[I�XJQPIUU

LĜQJKVHLQG�H[VH�LU�GIPIUUVJN�HQ�RQP\KIGH�QXIJVHLG̀�PQGRLHLQGU�R\JLG̀�H[I�HIUH�VGR�IZXMVLG�S[N�H[I�PQGRLHLQGU�JIXJIUIGH�GQJKVM

QXIJVHLQGd�zXQG�JIj\IUHs�NQ\�U[VMM�KVTI�V_VLMVYMI�HQ�H[I�wRKLGLUHJVHQJ�U\P[�JIPQJRU�VU�KVN�YI�GIPIUUVJN�HQ�RIHIJKLGI�H[I

PQGRLHLQGU�Q̂�XIĴQJKVGPI�HIUHUd

CgE�WIXJIUIGHVHL_I�IKLUULQG�PVXH\JI�UNUHIK�VGR�VRROQG�PQGHJQM�RI_LPI�QXIJVHLG̀�PQGRLHLQGUd�xQ\�K\UH�PQGR\PH�H[I�XIĴQJKVGPI�HIUH

S[IG�H[I�IKLUULQG�PVXH\JI�UNUHIK�VGR�VRROQG�PQGHJQM�RI_LPI�VJI�QXIJVHLG̀�VH�V�JIXJIUIGHVHL_I�]QS�JVHIs�VGR�H[I�VRROQG�PQGHJQM

RI_LPI�LU�QXIJVHLG̀�VH�V�JIXJIUIGHVHL_I�LGMIH�PQGPIGHJVHLQGd�WIXJIUIGHVHL_I�PQGRLHLQGU�IZPM\RI�XIJLQRU�Q̂�UHVJH\X�VGR�U[\HRQSGd�xQ\

KVN�GQH�PQGR\PH�XIĴQJKVGPI�HIUHU�R\JLG̀�XIJLQRU�Q̂�KVM̂\GPHLQGd�xQ\�K\UH�JIPQJR�LĜQJKVHLQG�H[VH�LU�GIPIUUVJN�HQ�RQP\KIGH

IKLUULQG�PVXH\JI�UNUHIK�VGR�VRROQG�PQGHJQM�RI_LPI�QXIJVHLG̀�PQGRLHLQGU�R\JLG̀�H[I�HIUH�VGR�IZXMVLG�S[N�H[I�PQGRLHLQGU�JIXJIUIGH

GQJKVM�QXIJVHLQGd

CRE�vVYMI�g�HQ�H[LU�U\YXVJH�UXIPL{IU�H[I�XJQ_LULQGU�Q̂�U\YXVJH�w�Q̂�H[LU�XVJH�H[VH�VXXMN�L̂�NQ\�VJI�U\Y|IPH�HQ�U\YXVJH�qqqqd

CVE�w�U\KKVJN�Q̂�KQGLHQJLG̀�NQ\�K\UH�RQ�̂QMMQSU}
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123�45665789:�;<=�>?;=�59�7<8@<�;<=�898;8?6�5A�B=A85>8@�B=AC5AD?9@=�;=E;�5C�?�@59;A56�>=F8@=�8E�@5DB6=;=>�;5�>=D59E;A?;=�@59;89G89:

@5DB68?9@=�78;<�;<=�E;?9>?A>EH�I5G�DGE;�D598;5A�?9>�89EB=@;�=?@<�@?B;GA=�EIE;=D�?9>�=?@<�@59;A56�>=F8@=�GE=>�;5�@5DB6I�78;<�J

KLMLLNOM�P5G�DGE;�89E;?66�?9>�5B=A?;=�;<=�D598;5A89:�=QG8BD=9;�?E�EB=@8R=>�89�B?A?:A?B<E�1@3�?9>�1C3�5C�;<8E�E=@;859M

1@3�STUVWW�VXY�Z[V\]X̂�_Ẁ�a[X]\[b]X̂c�dC�I5G�579�5A�5B=A?;=�7=2�@5?;89:�689=E�78;<�89;=AD8;;=9;6Ie@59;A566=>�75Af�E;?;859EH�I5G�DGE;

D598;5A�2IB?EE=E�5C�;<=�@59;A56�>=F8@=�?9>�;<=�D?EE�5C�=?@<�@5?;89:�D?;=A8?6�?BB68=>�?;�;<=�75Af�E;?;859�>GA89:�?9I�EG@<�2IB?EEM�dC

GE89:�?�@59;A56�>=F8@=�C5A�@5DB6I89:�78;<�;<=�A=QG8A=D=9;E�5C�;<8E�EG2B?A;H�I5G�DGE;�>=D59E;A?;=�;<?;�?9I�@5?;89:�D?;=A8?6�?BB68=>�59�?

9=F=Ae@59;A566=>�75Af�E;?;859�5A�?9�89;=AD8;;=9;6Ie@59;A566=>�75Af�E;?;859�5B=A?;=>�89�2IB?EE�D5>=�8E�?6657=>�89�I5GA�@5DB68?9@=

>=D59E;A?;859�?@@5A>89:�;5�J�KLMLLgO153�?9>�1B3M�h<=�2IB?EE�D598;5A89:�DGE;�2=�@59>G@;=>�GE89:�?;�6=?E;�59=�5C�;<=�BA5@=>GA=E�89

B?A?:A?B<E�1@31i3�;<A5G:<�1j3�5C�;<8E�E=@;859�C5A�=?@<�75Af�E;?;859�?9>�?EE5@8?;=>�>AI=AM

1i3�kl[m�Z[X\b[l�U[W]\][X�]XY]ZV\[bc�d9E;?66H�@?682A?;=H�D?89;?89H�?9>�5B=A?;=�?@@5A>89:�;5�;<=�D?9GC?@;GA=AnE�EB=@8R@?;859E�?�o57�@59;A56

B5E8;859�89>8@?;5A�;<?;�BA5F8>=E�?�A=@5A>�89>8@?;89:�7<=;<=A�;<=�=p<?GE;�E;A=?D�CA5D�;<=�>AI=A�7?E�>8A=@;=>�;5�;<=�@59;A56�>=F8@=�5A

7?E�>8F=A;=>�CA5D�;<=�@59;A56�>=F8@=M�h<=�;8D=�?9>�o57�@59;A56�B5E8;859�DGE;�2=�A=@5A>=>�?;�6=?E;�59@=�B=A�<5GA�?E�7=66�?E�=F=AI

;8D=�;<=�o57�>8A=@;859�8E�@<?9:=>M�q�o57�@59;A56�B5E8;859�89>8@?;5A�DGE;�2=�89E;?66=>�?;�;<=�=9;A?9@=�;5�?9I�2IB?EE�689=�;<?;�@5G6>

>8F=A;�;<=�=p<?GE;�E;A=?D�?7?I�CA5D�;<=�@59;A56�>=F8@=�;5�;<=�?;D5EB<=A=M

1N3�rVbsẀVl�[b�l[ZtsVXYst̀T�uVlù�Zl[W_b̀Wc�v=@GA=�?9I�2IB?EE�689=�F?6F=�89�;<=�@65E=>�B5E8;859�78;<�?�@?AeE=?6�5A�?�65@fe?9>ef=I�;IB=

@59R:GA?;859M�q�F8EG?6�89EB=@;859�5C�;<=�E=?6�5A�@65EGA=�D=@<?98ED�DGE;�2=�B=AC5AD=>�?;�6=?E;�59@=�=F=AI�D59;<�;5�=9EGA=�;<?;�;<=

F?6F=�5A�>?DB=A�8E�D?89;?89=>�89�;<=�@65E=>�B5E8;859H�?9>�;<=�=p<?GE;�E;A=?D�8E�95;�>8F=A;=>�;<A5G:<�;<=�2IB?EE�689=M

1L3�wVlù�Zl[W_b̀�Z[X\]X_[_W�a[X]\[b]X̂c�x9EGA=�;<?;�?9I�2IB?EE�689=�F?6F=�5A�>?DB=A�8E�89�;<=�@65E=>�B5E8;859�;<A5G:<�@59;89G5GE

D598;5A89:�5C�F?6F=�B5E8;859�7<=9�;<=�=D8EE859�E5GA@=�8E�89�5B=A?;859�?9>�8E�GE89:�?�@59;A56�>=F8@=�C5A�@5DB68?9@=�78;<�;<=

A=QG8A=D=9;E�5C�;<8E�EG2B?A;M�h<=�D598;5A89:�EIE;=D�DGE;�2=�89EB=@;=>�?;�6=?E;�59@=�=F=AI�D59;<�;5�F=A8CI�;<?;�;<=�D598;5A�7866

89>8@?;=�F?6F=�B5E8;859M

1j3�y_\[aV\]Z�Wz_\Y[mX�WTW\̀ac�{E=�?9�?G;5D?;8@�E<G;>579�EIE;=D�89�7<8@<�;<=�7=2�@5?;89:�689=�8E�E;5BB=>�7<=9�o57�8E�>8F=A;=>

?7?I�CA5D�;<=�@59;A56�>=F8@=�;5�?9I�2IB?EE�689=�7<=9�;<=�@59;A56�>=F8@=�8E�89�5B=A?;859M�h<=�?G;5D?;8@�EIE;=D�DGE;�2=�89EB=@;=>�?;

6=?E;�59@=�=F=AI�D59;<�;5�F=A8CI�;<?;�8;�7866�>=;=@;�>8F=AE859E�5C�o57�?9>�75G6>�E<G;�>579�5B=A?;859E�89�;<=�=F=9;�5C�EG@<�?

>8F=AE859M

1>3�|[lùX\�b̀Z[ùbT�_X]\c�dC�I5G�579�5A�5B=A?;=�?�E56F=9;�A=@5F=AI�G98;�;5�@5DB6I�78;<�J�KLMLLNOH�I5G�DGE;�D==;�;<=�A=QG8A=D=9;E�89�=8;<=A

B?A?:A?B<�1>31i3�5A�1N3�5C�;<8E�E=@;859�>=B=9>89:�59�<57�@59;A56�=}@8=9@I�8E�>=;=AD89=>M

1i3�r[X\]X_[_W�̀a]WW][X�a[X]\[b]X̂�WTW\̀a�~r��|�c�dC�I5G�?A=�>=D59E;A?;89:�@5DB68?9@=�78;<�;<=�=D8EE859�E;?9>?A>E�89�J�KLMLLNO

;<A5G:<�@59;89G5GE�=D8EE859�D598;5A89:�5C�?�@59;A56�>=F8@=H�I5G�DGE;�89E;?66H�@?682A?;=H�5B=A?;=H�?9>�D?89;?89�;<=��x�v�?@@5A>89:
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N�P�\Uq�è R̂YTRWU�aXWS�Td̀�Wf̀XYTRUV�fYXYS T̀̀X�̂Y_g̀�WX�XYUV̀�Wa�̂Y_g̀b�ldRZd�YX̀�SWURTWX̀e�YZZWXeRUV�TW�Td̀�f_YU�lR__�j̀�ZWUbRèX̀e�Y
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2;4�zb{|̀gh�}~��h_̀aèai�FH�DB>�A@=@?E78@�;BE<C7:8;@�T7=I�=I@�@E7667B8�6=:8A:?A6�78�N�OPQPP3R�SD�E@:86�B=I@?�=I:8�A@=@?E78789�=I@�BL@?:CC

B?9:87;�tuU�;B8=?BC�@M;7@8;D�BH�:�;B8=?BC�A@L7;@G�DB>�E>6=�A@=@?E78@�=I@�B?9:87;�tuU�E:66�H?:;=7B8�BH�@:;I�;B:=789�E:=@?7:C��:6y

<>?;I:6@A��SD�HBCCBT789�B8@�BH�=I@�<?B;@A>?@6�78�<:?:9?:<I6�2;42]4�=I?B>9I�2P4�BH�=I76�6@;=7B8G�:8A�A@=@?E78@�=I@�B?9:87;�tuU�E:66

H?:;=7B8�BH�@:;I�;B:=789�E:=@?7:C��:6y:<<C7@A��SD�HBCCBT789�=I@�<?B;@A>?@6�78�<:?:9?:<I�2;42r4�BH�=I76�6@;=7B8Q�FH�=I@�B?9:87;�tuU�;B8=@8=

L:C>@6�:?@�8B=�A@=@?E78@A�>6789�=I@�<?B;@A>?@6�78�<:?:9?:<I6�2;42]4�=I?B>9I�2P4�BH�=I76�6@;=7B8G�=I@�BT8@?�B?�B<@?:=B?�E>6=�6>SE7=�:8

:C=@?8:=7L@�=@6=�E@=IBA�HB?�A@=@?E78789�=I@7?�L:C>@6�HB?�:<<?BL:C�SD�=I@�uAE7876=?:=B?�78�:;;B?A:8;@�T7=I�N�OPQx2H4Q�KI@�?@;BL@?D

@M;7@8;D�BH�=I@�=@6=�E@=IBA�E>6=�S@�A@=@?E78@A�HB?�:CC�BH�=I@�=:?9@=�B?9:87;�tuU�:8A�:�;B??@;=7B8�H:;=B?G�7H�8@;@66:?DG�E>6=�S@

A@=@?E78@A�:8A�:<<C7@AQ

2]4��ea�_�����i�wB>�E:D�=@6=�=I@�;B:=789�E:=@?7:C�78�:;;B?A:8;@�T7=I�l@=IBA�P]]�BH�:<<@8A7W�u�BH�=I76�<:?=Q�KI@�l@=IBA�P]]

A@=@?E78:=7B8�E:D�S@�<@?HB?E@A�SD�=I@�E:8>H:;=>?@?�BH�=I@�;B:=789�E:=@?7:C�:8A�=I@�?@6>C=6�<?BL7A@A�=B�=I@�BT8@?�B?�B<@?:=B?Q�KI@

B?9:87;�tuU�;B8=@8=�E>6=�S@�;:C;>C:=@A�:;;B?A789�=B�=I@�;?7=@?7:�:8A�<?B;@A>?@6�78�<:?:9?:<I6�2;42]4274�=I?B>9I�27774�BH�=I76�6@;=7B8Q

274�F8;C>A@�@:;I�B?9:87;�tuU�A@=@?E78@A�=B�S@�<?@6@8=�:=�9?@:=@?�=I:8�B?�@j>:C�=B�RQ]�E:66�<@?;@8=�HB?�Z;;><:=7B8:C�m:H@=D�:8A

t@:C=I�uAE7876=?:=7B8�2Zmtu4yA@n8@A�;:?;78B9@86�:6�6<@;7n@A�78�6@;=7B8�uQOQr�BH�:<<@8A7W�u�=B�3p�ks[�]p]RQ]3RR�:8A

9?@:=@?�=I:8�B?�@j>:C�=B�]QR�E:66�<@?;@8=�HB?�B=I@?�B?9:87;�tuU�;BE<B>8A6Q

2774�YW<?@66�=I@�E:66�H?:;=7B8�BH�@:;I�B?9:87;�tuU�DB>�78;C>A@�:;;B?A789�=B�<:?:9?:<I�2;42]4274�BH�=I76�6@;=7B8�:6�:�L:C>@

=?>8;:=@A�=B�HB>?�<C:;@6�:H=@?�=I@�A@;7E:C�<B78=�2HB?�@W:E<C@G�RQPxp]4Q

27774�k:C;>C:=@�=I@�=B=:C�E:66�H?:;=7B8�BH�B?9:87;�tuU�78�=I@�=@6=@A�E:=@?7:C�SD�6>EE789�=I@�;B>8=@A�78A7L7A>:C�B?9:87;�tuU�E:66

H?:;=7B86�:8A�=?>8;:=789�=I@�?@6>C=�=B�=I?@@�<C:;@6�:H=@?�=I@�A@;7E:C�<B78=�2HB?�@W:E<C@G�RQxOP4Q

234��ea�_����i�sB?�;B:=7896G�A@=@?E78@�=I@�LBC:=7C@�B?9:87;�;B8=@8=�:6�E:66�H?:;=7B8�BH�8B8:j>@B>6�LBC:=7C@�E:==@?�:8A�>6@�7=�:6�:

6>S6=7=>=@�HB?�B?9:87;�tuU�>6789�l@=IBA�3r�BH�:<<@8A7W�uyx�=B�rR�ks[�<:?=�ORQ�KI@�l@=IBA�3r�A@=@?E78:=7B8�E:D�S@�<@?HB?E@A�SD

=I@�E:8>H:;=>?@?�BH�=I@�;B:=789�:8A�=I@�?@6>C=6�<?BL7A@A�=B�DB>Q�Z8@�BH�=I@�LBC>8=:?D�;B86@86>6�6=:8A:?A6�78�<:?:9?:<I6�2;4234274

=I?B>9I�2L4�BH�=I76�6@;=7B8�E:D�S@�>6@A�:6�:8�:C=@?8:=7L@�=B�>6789�l@=IBA�3rQ

274�umKl�\]pOPyoV�2[@:<<?BL@A�]ppO4G�278;B?<B?:=@A�SD�?@H@?@8;@G�6@@�N�OPQ]r4v

2774�umKl�\3]]]y]R�2[@:<<?BL@A�3R]V4G�278;B?<B?:=@A�SD�?@H@?@8;@G�6@@�N�OPQ]r4v

27774�umKl�\3POpy]R�2[@:<<?BL@A�3R]V4G�278;B?<B?:=@A�SD�?@H@?@8;@G�6@@�N�OPQ]r4v@

27L4�umKl�\3OpxyRP�2[@:<<?BL@A�3R]r4G�278;B?<B?:=@A�SD�?@H@?@8;@G�6@@�N�OPQ]r4v�:8A

2L4�umKl�\ORpPypx�2[@:<<?BL@A�3R]O4G�278;B?<B?:=@A�SD�?@H@?@8;@G�6@@�N�OPQ]r4Q



������������	�
� �
���������
���
�������������������������������� !�""��������#��#"�$���%�&��#��"�'���
��������"��
�������#�(�)���*���
�����+

)���"���,,,-�.$�-+�/�.����������������.)������0�"��.)������
���������"����������� 	���	

123�456789:;<5=�>:;:?�@AB�CDE�BFG�HAICBJDKLAM�NDKD�KA�NGKGICLMG�KOG�AIPDMLQ�RST�CDFF�HIDQKLAM�AH�D�QADKLMP�CDKGILDJU�VAICBJDKLAM

NDKD�CDE�WG�XIAYLNGN�KA�KOG�AZMGI�AI�AXGIDKAI�WE�KOG�CDMBHDQKBIGI�AH�KOG�CDKGILDJU�[M�KOG�GYGMK�AH�DM�LMQAMFLFKGMQE�WGKZGGM

\GKOAN�2]]�1DXXGMNL̂�S�KA�KOLF�XDIK3�KGFK�NDKD�DMN�D�HDQLJLKE_F�HAICBJDKLAM�NDKD̀�DMN�KOG�\GKOAN�2]]�KGFK�YDJBG�LF�OLPOGÌ�KOG�\GKOAN
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UZNO�UZM�VN3VK3NUMR�N33JYN[3M�JT]NOQV�tuv\�RMUMTWQOM�UZM�VJNUQO]�LJ3QRL�VJOUMOU�JH�MNVZ�VJNUQO]�WNUMTQN3�NXX3QMR�RKTQO]�UZM
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2b4�P3�UYY=9;U3Y7�̂\VX�TU9Ù9UTX8�2[42d42\4�VX9=S̀X�2:\4�=Q�VX\8�87YV\=3Z�\Q�VX7�̂7q�Y=UV\3̀�[\378�879:7;�qR�VXUV�YUTVS97�U3;

Y=3V9=[�8R8V7W�XU:7�=3[R�U[̂UR8]Y=3V9=[[7;�̂=9_�8VUV\=38u�=9
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3=A::3E�EK4A>@�:23�=9>:2�KNA>@�ghK;:A9>�̂_5

3

BA



������������	�
� �
���������
���
�������������������������������� !�""��������#��#"�$���%�&��#��"�'���
��������"��
�������#�(�)���*���
�����+

)���"���,,,-�.$�-+�/�.����������������.)������0�"��.)������
���������"����������� �1��	

2 �3�456789:�;<=>;?=@�;AB;CC9D=E@�5>?;6DF�GHI�F567=67�5J�F5;7D6?�K;7=>D;9@�D@�=LC>=AA=E�;A�;�K;AA�J>;F7D56@�M?NM?O

P�3�Q<=>;99�5>?;6DF�GHI�F567>59�=RFD=6F:@�C=>F=67O

4 �3�STK�5J�78=�K;AA�5J�F5;7D6?�K;7=>D;9@�D@�;AB;CC9D=E�56�D67=>KD77=679:BF567>599=E�U5>M�A7;7D56A�5C=>;7D6?�D6�V:C;AA�K5E=�;6E�78=�K;AA�5J

F5;7D6?�K;7=>D;9@�D@�;AB;CC9D=E�56�6=<=>BF567>599=E�U5>M�A7;7D56A@�D6�;�K5678@�M?O

2 �3�456789:�;<=>;?=@�;AB;CC9D=E@�5>?;6DF�GHI�F567=67�5J�F5;7D6?�K;7=>D;9@�D@�=LC>=AA=E�;A�;�K;AA�J>;F7D56@�M?NM?O

4 �3�4;AA�5J�<59;7D9=�K;77=>�>=7;D6=E�D6�78=�F5;7=E�U=V�;J7=>�FT>D6?�5>�E>:D6?@�5>�578=>UDA=�657�=KD77=E�75�78=�;7K5AC8=>=@�M?O�W8=�<;9T=�5J�78DA

7=>K�UD99�V=�X=>5�D6�;99�F;A=A�=LF=C7�U8=>=�:5T�F855A=�75�7;M=�D675�;FF5T67�78=�<59;7D9=�K;77=>�>=7;D6=E�D6�78=�F5;7=E�U=V�5>�578=>UDA=�657�=KD77=E

75�78=�;7K5AC8=>=�J5>�78=�F5KC9D;6F=�E=K56A7>;7D56�C>5F=ET>=A�D6�78DA�A=F7D56O

;8D

YD

;8D

<>=7
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=m5�=k95�87�=m5�5z:hj:=k8;@��]J�KJECZFE�B2�F]J�IJK2BKDLMNJ�J[LZCLFHBM�DCEF�GJ�HMNZCPJP�LE�LM�LFFLN]DJMF�HM�F]J�|���BK�LM�LZFJKMLFJ

JZJNFKBMHN�OZJ�NBMEHEFJMF�\HF]�F]J�����EN]JDL�ZHEFJP�BM�|}~�E�|���\JGEHFJT�dCGDHF�F]J�|���YJMJKLFJP�ILN�LYJ�BK�LZFJKMLFH[J�OZJ�FB

|}~�[HL�̀|���T

1S3��8;�i5;=k:h�nj>k;5>>�k;7869:=k8;�u���v@��2�XBC�NZLHD�EBDJ�B2�F]J�HM2BKDLFHBM�ECGDHFFJP�CMPJK�ILKLYKLI]�1Y31U3�B2�F]HE�EJNFHBM�HE

�̀�b�XBC�DCEF�ECGDHF�L�NBDIZJFJ�OZJb�HMNZCPHMY�HM2BKDLFHBM�NZLHDJP�FB�GJ�̀��b�FB�|}~T��]J�OZJ�DCEF�GJ�YJMJKLFJP�F]KBCY]�F]J�CEJ�B2

|}~�E�|���BK�LM�LZFJKMLFJ�JZJNFKBMHN�OZJ�NBMEHEFJMF�\HF]�F]J�����EN]JDL�ZHEFJP�BM�|}~�E�|���\JGEHFJT�dCGDHF�F]J�OZJ�BM�L�NBDILNF

PHENb��LE]�PKH[Jb�BK�BF]JK�NBDDBMZX�CEJP�JZJNFKBMHN�EFBKLYJ�DJPHCD�LMP�NZJLKZX�DLK��F]J�DJPHCD�LE�̀��T��LHZ�F]J�JZJNFKBMHN

DJPHCD�FB��TdT�|}~� ~¡}d�̀ �|�̀��� ¢NJb�~FFJMFHBM£�¤KBCI��JLPJKb��JLECKJDJMF�}BZHNX�¤KBCIb����̀¥V¥¦VWb�¥eSV� ZP�}LYJ��PTb

�CK]LDb�§̀ �Ẅ V̈ST��]J�ELDJ�OZJ�\HF]�F]J�̀���BDHFFJP�DCEF�GJ�ECGDHFFJP�FB�|}~�[HL�|}~�E�̀���LE�PJENKHGJP�HM�ILKLYKLI]�1Y31U3�B2

F]HE�EJNFHBMT

1]3�ph5<=68;k<�65?86=k;l@��2�XBC�LKJ�KĴCHKJP�FB�ECGDHF�KJIBKFE�2BZZB\HMY�F]J�IKBNJPCKJ�EIJNHOJP�HM�F]HE�ILKLYKLI]b�XBC�DCEF�ECGDHF�KJIBKFE�FB

|}~�[HL�̀|���b�\]HN]�NLM�GJ�LNNJEEJP�F]KBCY]�|}~�E�̀���1������������������������MHFHLZ�MBFHONLFHBME�LMP�MBFHONLFHBME�B2�NBDIZHLMNJ

EFLFCE�DCEF�GJ�ECGDHFFJP�LE�IBKFLGZJ�PBNCDJMF�2BKDLFE�1}�c3�FB�̀|����CEHMY�F]J�LFFLN]DJMF�DBPCZJ�B2�F]J�|��T�ABC�DCEF�CEJ�F]J

EJDHLMMCLZ�NBDIZHLMNJ�KJIBKF�FJDIZLFJ�BM�F]J�̀|����\JGEHFJ�1��������«««����������¬���­�®̄�°­���­�̄®�°�̄­°�±�̄�̄�®����±�¬̄�®��°�®�°

�±�̄�̄�®�°����°­���­�̄®�°̄®��­²���°���­̄��2BK�F]HE�ECGILKF�U�XJLK�L2FJK�HF�GJNBDJE�L[LHZLGZJT��]J�PLFJ�KJIBKF�FJDIZLFJE�GJNBDJ�L[LHZLGZJ

\HZZ�GJ�ZHEFJP�BM�F]J�̀|����\JGEHFJT��]J�KJIBKF�DCEF�GJ�ECGDHFFJP�GX�F]J�PJLPZHMJ�EIJNHOJP�HM�F]HE�ECGILKFb�KJYLKPZJEE�B2�F]J�DJF]BP�HM

\]HN]�F]J�KJIBKF�HE�ECGDHFFJPT��2�XBC�NZLHD�EBDJ�B2�F]J�HM2BKDLFHBM�KĴCHKJP�FB�GJ�ECGDHFFJP�[HL�̀|����HE�̀��b�ECGDHF�L�NBDIZJFJ�KJIBKFb

HMNZCPHMY�HM2BKDLFHBM�NZLHDJP�FB�GJ�̀���FB�|}~T��]J�KJIBKF�DCEF�GJ�YJMJKLFJP�CEHMY�F]J�LIIKBIKHLFJ�2BKD�BM�F]J�̀|����\JGEHFJT�dCGDHF

F]J�OZJ�BM�L�NBDILNF�PHENb��LE]�PKH[Jb�BK�BF]JK�NBDDBMZX�CEJP�JZJNFKBMHN�EFBKLYJ�DJPHCD�LMP�NZJLKZX�DLK��F]J�DJPHCD�LE�̀��T��LHZ�F]J

JZJNFKBMHN�DJPHCD�FB��TdT�|}~� ~¡}d�̀ �|�̀��� ¢NJb�~FFJMFHBM£�¤KBCI��JLPJKb��JLECKJDJMF�}BZHNX�¤KBCIb����̀¥V¥¦VWb�¥eSV� ZP

}LYJ��PTb��CK]LDb�§̀ �Ẅ V̈ST��]J�ELDJ�OZJ�\HF]�F]J�̀���BDHFFJP�DCEF�GJ�ECGDHFFJP�FB�|}~�[HL�|}~�E�̀���LE�PJENKHGJP�JLKZHJK�HM�F]HE

ILKLYKLI]T

1H3�p³=5;>k8;�786��ǵy�pgs��8j=:l5@��2�XBC�LKJ�KĴCHKJP�FB�JZJNFKBMHNLZZX�ECGDHF�L�KJIBKF�F]KBCY]�̀|����HM�|}~�E�̀��b�XBC�DLX�LEEJKF�L�NZLHD

B2�|}~�EXEFJD�BCFLYJ�2BK�2LHZCKJ�FB�FHDJZX�NBDIZX�\HF]�F]J�KJIBKFHMY�KĴCHKJDJMFT��B�LEEJKF�L�NZLHD�B2�|}~�EXEFJD�BCFLYJb�XBC�DCEF

DJJF�F]J�KĴCHKJDJMFE�BCFZHMJP�HM�ILKLYKLI]E�1H31U3�F]KBCY]�1̈3�B2�F]HE�EJNFHBMT

1U3�ABC�DCEF�]L[J�GJJM�BK�\HZZ�GJ�IKJNZCPJP�2KBD�LNNJEEHMY�̀|����LMP�ECGDHFFHMY�L�KĴCHKJP�KJIBKF�\HF]HM�F]J�FHDJ�IKJENKHGJP�PCJ�FB

LM�BCFLYJ�B2�JHF]JK�|}~�E�̀|����BK�̀���EXEFJDET
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123�45�36789:�;<=>�8:�6??6:�@A�@B<CD<D�@E�FG�45�89797:�HIJK�L:�6?6?M�FG�45�37L?G:�NOP>�9L:�6?6?Q

RST�UVW�XYZ[\W�]ŶZ�V[_W�X̀ ỲaaWb�cdZVde�ZVW�fWadXb�Xg�Zd]W�hW\deede\�i�hŶdeŴ �̂b[ĵ�fadXa�ZX�ZVW�b[ZW�ZV[Z�ZVW�̂Yh]d̂̂ dXe�d̂�bYWk

RlT�UVW�XYZ[\W�][j�hW�fm[eeWb�Xa�Yefm[eeWbk

RnT�oXY�]ŶZ�̂Yh]dZ�eXZdp̀[ZdXe�ZX�ZVW�qb]ded̂Za[ZXa�de�cadZde\�[̂�̂XXe�[̂�fX̂ d̂hmW�gXmmXcde\�ZVW�b[ZW�jXY�pâZ�reWcs�Xa�ZVaXY\V�bYW

bdmd\WèW�̂VXYmb�V[_W�reXces�ZV[Z�ZVW�W_WeZ�][j�̀[ŶW�Xa�V[̂�̀[ŶWb�[�bWm[j�de�aWfXaZde\k

RiT�oXY�]ŶZ�faX_dbW�ZX�ZVW�qb]ded̂Za[ZXa�[�cadZZWe�bŴ àdfZdXe�dbWeZdgjde\t

RdT�UVW�b[ZWR̂T�[eb�Zd]WR̂T�cVWe�uvw�Xa�uxvyz�c[̂�[̀ Ẁ̂ Ŵb�[eb�ZVW�̂ĵZW]�c[̂�Ye[_[dm[hmW{

RddT�q�a[ZdXe[mW�gXa�[ZZadhYZde\�ZVW�bWm[j�de�aWfXaZde\�hWjXeb�ZVW�aW\Ym[ZXaj�bW[bmdeW�ZX�x|q�̂ĵZW]�XYZ[\W{

RdddT�}W[̂YaŴ�Z[rWe�Xa�ZX�hW�Z[rWe�ZX�]ded]d~W�ZVW�bWm[j�de�aWfXaZde\{�[eb

Rd_T�UVW�b[ZW�hj�cVd̀V�jXY�faXfX̂W�ZX�aWfXaZs�Xa�dg�jXY�V[_W�[maW[bj�]WZ�ZVW�aWfXaZde\�aW�YdaW]WeZ�[Z�ZVW�Zd]W�Xg�ZVW�eXZdp̀[ZdXes�ZVW

b[ZW�jXY�aWfXaZWbk

R�T�UVW�bẀd̂dXe�ZX�[̀ ẀfZ�ZVW�̀m[d]�Xg�x|q�̂ĵZW]�XYZ[\W�[eb�[mmXc�[e�W�ZWêdXe�ZX�ZVW�aWfXaZde\�bW[bmdeW�d̂�̂XmWmj�cdZVde�ZVW

bd̂̀ aWZdXe�Xg�ZVW�qb]ded̂Za[ZXak

R�T�ze�[ej�̀dàY] Ẑ[èWs�ZVW�aWfXaZ�]ŶZ�hW�̂Yh]dZZWb�WmẀZaXed̀[mmj�[̂�̂XXe�[̂�fX̂ d̂hmW�[gZWa�ZVW�XYZ[\W�d̂�aŴXm_Wbk

R�T�������������������������������������zg�jXY�[aW�aW�YdaWb�ZX�WmẀZaXed̀[mmj�̂Yh]dZ�[�aWfXaZ�ZVaXY\V�uxvyz�de�x|q�̂�uvws�jXY�][j�[̂ ŴaZ�[

m̀[d]�Xg�gXàW�][�WYaW�gXa�g[dmYaW�ZX�Zd]Wmj�̀X]fmj�cdZV�ZVW�aWfXaZde\�aW�YdaW]WeZk�UX�[̂ ŴaZ�[�̀m[d]�Xg�gXàW�][�WYaWs�jXY�]ŶZ�]WWZ�ZVW

aW�YdaW]WeẐ�XYZmdeWb�de�f[a[\a[fV̂�R�TR�T�ZVaXY\V�RiT�Xg�ZVd̂�̂ẀZdXek

R�T�oXY�][j�̂Yh]dZ�[�̀m[d]�dg�[�gXàW�][�WYaW�W_WeZ�d̂�[hXYZ�ZX�X̀ Ỳas�X̀ Ỳâs�Xa�V[̂�X̀ ỲaaWb�Xa�ZVWaW�[aW�mde\Wade\�WggẀẐ�gaX]�̂ỲV

[e�W_WeZ�cdZVde�ZVW�fWadXb�Xg�Zd]W�hW\deede\�p_W�hŶdeŴ �̂b[ĵ�fadXa�ZX�ZVW�b[ZW�ZVW�̂Yh]d̂̂ dXe�d̂�bYWk��Xa�ZVW�fYafX̂Ŵ�Xg�ZVd̂

Ŵ̀ZdXes�[�gXàW�][�WYaW�W_WeZ�d̂�bWpeWb�[̂�[e�W_WeZ�ZV[Z�cdmm�hW�Xa�V[̂�hWWe�̀[ŶWb�hj�̀dàY] Ẑ[èŴ�hWjXeb�ZVW�̀XeZaXm�Xg�ZVW

[ggẀZWb�g[̀dmdZjs�dẐ�̀XeZa[̀ZXâs�Xa�[ej�WeZdZj�̀XeZaXmmWb�hj�ZVW�[ggẀZWb�g[̀dmdZj�ZV[Z�faW_WeẐ�jXY�gaX]�̀X]fmjde\�cdZV�ZVW

aW�YdaW]WeZ�ZX�̂Yh]dZ�[�aWfXaZ�WmẀZaXed̀[mmj�cdZVde�ZVW�Zd]W�fWadXb�faŴ àdhWbk�x�[]fmŴ�Xg�̂ỲV�W_WeẐ�[aW�[̀Ẑ�Xg�e[ZYaW�R<>�>:

VYaad̀[eŴs�W[aZV�Y[rŴs�Xa��XXb̂Ts�[̀Ẑ�Xg�c[a�Xa�ZWaaXad̂]s�Xa�W�Ydf]WeZ�g[dmYaW�Xa�̂[gWZj�V[~[ab�hWjXeb�ZVW�̀XeZaXm�Xg�ZVW

[ggẀZWb�g[̀dmdZj�R<>�>:�m[a\W�̂̀ [mW�fXcWa�XYZ[\WTk

RST�oXY�]ŶZ�̂Yh]dZ�eXZdp̀[ZdXe�ZX�ZVW�qb]ded̂Za[ZXa�de�cadZde\�[̂�̂XXe�[̂�fX̂ d̂hmW�gXmmXcde\�ZVW�b[ZW�jXY�pâZ�reWcs�Xa�ZVaXY\V�bYW

bdmd\WèW�̂VXYmb�V[_W�reXces�ZV[Z�ZVW�W_WeZ�][j�̀[ŶW�Xa�V[̂�̀[ŶWb�[�bWm[j�de�aWfXaZde\k

RlT�oXY�]ŶZ�faX_dbW�ZX�ZVW�qb]ded̂Za[ZXat

RdT�q�cadZZWe�bŴ àdfZdXe�Xg�ZVW�gXàW�][�WYaW�W_WeZ{

RddT�q�a[ZdXe[mW�gXa�[ZZadhYZde\�ZVW�bWm[j�de�aWfXaZde\�hWjXeb�ZVW�aW\Ym[ZXaj�bW[bmdeW�ZX�ZVW�gXàW�][�WYaW�W_WeZ{

RdddT�}W[̂YaŴ�Z[rWe�Xa�ZX�hW�Z[rWe�ZX�]ded]d~W�ZVW�bWm[j�de�aWfXaZde\{�[eb

Rd_T�UVW�b[ZW�hj�cVd̀V�jXY�faXfX̂W�ZX�aWfXaZs�Xa�dg�jXY�V[_W�[maW[bj�]WZ�ZVW�aWfXaZde\�aW�YdaW]WeZ�[Z�ZVW�Zd]W�Xg�ZVW�eXZdp̀[ZdXes�ZVW

b[ZW�jXY�aWfXaZWbk

RnT�UVW�bẀd̂dXe�ZX�[̀ ẀfZ�ZVW�̀m[d]�Xg�gXàW�][�WYaW�[eb�[mmXc�[e�W�ZWêdXe�ZX�ZVW�aWfXaZde\�bW[bmdeW�d̂�̂XmWmj�cdZVde�ZVW�bd̂̀ aWZdXe�Xg

ZVW�qb]ded̂Za[ZXak

RiT�ze�[ej�̀dàY] Ẑ[èWs�ZVW�aWfXaZde\�]ŶZ�X̀ Ỳa�[̂�̂XXe�[̂�fX̂ d̂hmW�[gZWa�ZVW�gXàW�][�WYaW�W_WeZ�X̀ Ỳâk

RrT���������������Xa�[ggẀZWb�̂XYàŴ�ZV[Z�̀X]]WèWb�̀XêZaỲZdXe�Xa�aẀXêZaỲZdXe�hWgXaW��WfZW]hWa���s�S���s�jXY�]ŶZ�̂Yh]dZ���}

aWfXaẐ�[̂�̂fẀdpWb�de� ��lk��RbTRiTs�W�̀WfZ�ZV[Z�ZVW�faX_d̂dXê�de�̂Yhf[aZ�q�Xg�ZVd̂�f[aZ�fWaZ[dede\�ZX�̂Z[aZYf̂s�̂VYZbXcês�[eb

][mgYèZdXê�bX�eXZ�[ffmj�YemŴ �̂[�̀XeZaXm�bW_d̀W�d̂�ŶWb�ZX�̀X]fmj�cdZV�ZVd̂�̂Yhf[aZk�¡e�[eb�[gZWas�¢Ymj��s�S�S�s�[eb�gXa�[ggẀZWb

X̂YàŴ�ZV[Z�̀X]]WèW�̀XêZaỲZdXe�Xa�aẀXêZaỲZdXe�[gZWa��WfZW]hWa���s�S���s�ZVd̂�̂ẀZdXe�d̂�eX�mXe\Wa�aWmW_[eZk

R�T�zg�[̀ZdXê�Z[rWe�hj�[e�XceWa�Xa�XfWa[ZXa�bYade\�[�̂Z[aZYfs�̂VYZbXces�Xa�][mgYèZdXe�Xg�[e�[ggẀZWb�̂XYàW�RdèmYbde\�[̀ZdXê�Z[rWe�ZX

X̀aaẀZ�[�][mgYèZdXeT�[aW�eXZ�̀Xêd̂ZWeZ�cdZV�ZVW�faX̀WbYaŴ�̂fẀdpWb�de�ZVW�[ggẀZWb�̂XYàW�̂���}|�aW�YdaWb�hj� ��lk�RWTRlTs�ZVW

XceWa�Xa�XfWa[ZXa�]ŶZ�̂Z[ZW�̂ỲV�degXa][ZdXe�de�ZVW�aWfXaZk�UVW�̂Z[aZYfs�̂VYZbXces�Xa�][mgYèZdXe�aWfXaZ�]ŶZ�̀Xêd̂Z�Xg�[�mWZZWa

X̀eZ[dede\�ZVW�e[]Ws�ZdZmWs�[eb�̂d\e[ZYaW�Xg�ZVW�aŴfXêdhmW�X£ d̀[m�cVX�d̂�̀WaZdgjde\�dẐ�[̀ Ỳa[̀j�[eb�]ŶZ�hW�̂Yh]dZZWb�ZX�ZVW

qb]ded̂Za[ZXak

RST��Wf[a[ZW�̂Z[aZYfs�̂VYZbXces�[eb�][mgYèZdXe�aWfXaẐ�[aW�eXZ�aW�YdaWb�dg�ZVW�degXa][ZdXe�d̂�dèmYbWb�de�ZVW�aWfXaZ�̂fẀdpWb�de

f[a[\a[fV�R̀TRSTR_dT�Xg�ZVd̂�̂ẀZdXek

R[T�x[̀V�XceWa�Xa�XfWa[ZXa�Xg�[e�[ggẀZWb�̂XYàW�̂Yh�ẀZ�ZX�ZVd̂�̂Yhf[aZ�]ŶZ�][deZ[de�ZVW�aẀXab̂�̂fẀdpWb�de�f[a[\a[fV̂�R[TR�T�[eb�RST�Xg

ZVd̂�̂ẀZdXe�Xe�[�]XeZVmj�h[̂d̂�de�[̀ X̀ab[èW�cdZV�ZVW�aW�YdaW]WeẐ�Xg� ��lk��RhTR�Tt

R�T�yẀXab̂�̂fẀdpWb�de� ��lk��RhTRST�Xg�[mm�]W[̂YaW]WeẐ�eWWbWb�ZX�bW]XêZa[ZW�̀X]fmd[èW�cdZV�ZVd̂�̂Z[eb[ab�[̂�debd̀[ZWb�de�U[hmW

S�ZX�̂Yhf[aZ�¢¢¢¢�Xg�f[aZ��ls�dèmYbde\t
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CD�EFG�HIJ�IJKGLIJM�NF�OFPQRE�SLNT�FQJIHNLUV�RLPLNW�XE�Y�Z[\[[]̂_�EFG�PGWN�OFPQRE�SLNT�NTJ�HQQRLOHXRJ�FQJIHNLUV�RLPLNW�LU�NTJ�DFRRFSLUV�NHXRJ̀

aLb�cFUNLUGFGW�JPLWWLFU�PFULNFI�MHNH�LU�HOOFIMHUOJ�SLNT�NTJ�IJKGLIJPJUNW�FD�Y�Z[\[[deaMbf

aLLb�cFUNIFR�MJgLOJ�HUM�OHQNGIJ�WEWNJP�FQJIHNLUV�QHIHPJNJI�MHNH�LU�HOOFIMHUOJ�SLNT�NTJ�IJKGLIJPJUNW�FD�Y�Z[\[[deaOb_�aJb_�HUM�aDbf

aLLLb�hIVHULO�ijk�OFUNJUN�MHNH�DFI�NTJ�QGIQFWJ�FD�MJPFUWNIHNLUV�OFPQRLHUOJ�LU�HOOFIMHUOJ�SLNT�NTJ�IJKGLIJPJUNW�FD�Y�Z[\[[ZeaObf

aLgb�lFRHNLRJ�PHNNJI�HUM�OFHNLUV�WFRLMW�OFUNJUN�MHNH�DFI�NTJ�QGIQFWJ�FD�MJPFUWNIHNLUV�OFPQRLHUOJ�LU�HOOFIMHUOJ�SLNT�NTJ

IJKGLIJPJUNW�FD�Y�Z[\[[ZeaMbf

agb�hgJIHRR�OFUNIFR�JmOLJUOE�MJNJIPLUHNLFU�GWLUV�OHQNGIJ�JmOLJUOE�HUM�OFUNIFR�MJgLOJ�MJWNIGONLFU�FI�IJPFgHR�JmOLJUOE�NJWN

IJWGRNW�LU�HOOFIMHUOJ�SLNT�NTJ�IJKGLIJPJUNW�FD�Y�Z[\[[ZeaJb�HUM�aDbf

agLb�nHNJILHR�GWHVJ_�FIVHULO�ijk�GWHVJ_�gFRHNLRJ�PHNNJI�GWHVJ_�HUM�OFHNLUV�WFRLMW�GWHVJ�HUM�OFPQRLHUOJ�MJPFUWNIHNLFUW�GWLUV
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aLb�qJOFIM�HU�JWNLPHNJ�FD�NTJ�KGHUNLNE�FD�ijk�aFI�lhc�LD�GWJM�H�WGIIFVHNJ�LU�HOOFIMHUOJ�SLNT�Y�Z[\[[ZeaMbb�JPLNNJM�LU�J{OJWW�FD

NTJ�JPLWWLFU�RLPLN�DFI�NTJ�PFUNT_�HUM�H�MJWOILQNLFU�FD�NTJ�PJNTFM�GWJM�NF�JWNLPHNJ�NTJ�JPLWWLFUW\

aLLb�qJOFIM�HONLFUW�NH|JU�NF�PLULPL}J�JPLWWLFUW�LU�HOOFIMHUOJ�SLNT�Y�Z[\[[~eaHb_�HUM�HUE�OFIIJONLgJ�HONLFUW�NH|JU�NF�IJNGIU�NTJ

HDDJONJM�GULN�NF�LNW�UFIPHR�FI�GWGHR�PHUUJI�FD�FQJIHNLFU\

aMb�qJOFIMW�FD�IJWGRNW�DIFP�NTJ�HUUGHR�OHNHREWN�HONLgLNE�NJWN_�LD�HQQRLOHXRJ\

aJb�jUE�IJOFIMW�IJKGLIJM�NF�XJ�PHLUNHLUJM�XE�NTLW�QHIN�NTHN�HIJ�WGXPLNNJM�JRJONIFULOHRRE�gLH�pkj�W�cpzqC�PHE�XJ�PHLUNHLUJM�LU�JRJONIFULO

DFIPHN\�tTLW�HXLRLNE�NF�PHLUNHLU�JRJONIFULO�OFQLJW�MFJW�UFN�HDDJON�NTJ�IJKGLIJPJUN�DFI�DHOLRLNLJW�NF�PH|J�IJOFIMW_�MHNH_�HUM�IJQFINW

HgHLRHXRJ�GQFU�IJKGJWN�NF�H�MJRJVHNJM�HLI�HVJUOE�FI�NTJ�pkj�HW�QHIN�FD�HU�FUwWLNJ�OFPQRLHUOJ�JgHRGHNLFU\

aHb�CU�MJRJVHNLUV�LPQRJPJUNHNLFU�HUM�JUDFIOJPJUN�HGNTFILNE�NF�H�WNHNJ_�RFOHR_�FI�NILXHR�HVJUOE�GUMJI�~e�cxq�QHIN�Z[_�WGXQHIN�p_�NTJ�HGNTFILNLJW

OFUNHLUJM�LU�QHIHVIHQT�aXb�FD�NTLW�WJONLFU�PGWN�XJ�IJNHLUJM�XE�NTJ�pkj�jMPLULWNIHNFI�HUM�UFN�NIHUWDJIIJM�NF�H�WNHNJ_�RFOHR_�FI�NILXHR�HVJUOE\

aXb�jGNTFILNE�STLOT�SLRR�UFN�XJ�MJRJVHNJM�NF�WNHNJ_�RFOHR_�FI�NILXHR�HVJUOLJW�HIJ�RLWNJM�LU�QHIHVIHQTW�aXbâb�HUM�a]b�FD�NTLW�WJONLFÙ
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ê ]̂ad\f]Y

g_�bhf̂\[g

iiii

jk̂]\Z\ga_Z



������������	�
� �
���������
���
�������������������������������� !�""��������#��#"�$���%�&��#��"�'���
��������"��
�������#�(�)���*���
�����+

)���"���,,,-�.$�-+�/�.����������������.)������0�"��.)������
���������"����������� �1��	

2�3456789

749:739

;<=

2�34567>9 ?@ A<=<BC<D5

2�34567D9 ;<=

2�34567<9 ;<=

2�34567E9 ;<=

2�34537F9 ;<= GHHIJ<=�@KIL�MN<K�>FHOPB<�FKD�>@KOB@I�=L=O<Q�J=�P=<D�O@�>@QHIL�MJON�ON<

=OFKDFBD5

2�3453789

7R9:769

?@ 2�345444S�=H<>JT<=�>@QHIJFK><�DFO<=5

2�3453789

739

?@ A<=<BC<D5

2�3453789

7U9

;<=

2�34537>9

7R9:7V9

;<=

2�34537>9

749:7W9

?@ A<=<BC<D5

2�34537>9

769

;<=

2�34537D9 ?@ A<=<BC<D5

2�34537<9

7R97J9

X<H<KD=Y

=<<

<ZHIFKFOJ@K

?@Y�E@B�K<M�@B�B<>@K=OBP>O<D�=@PB><=�MNJ>N�>@QQ<K><D�>@K=OBP>OJ@K�@B

B<>@K=OBP>OJ@K�FEO<B�[<HO<Q8<B�R\Y�VSR\Y�=<<�2�34544WS7F9�E@B�]<K<BFI�DPOL

B<̂PJB<Q<KO5�;<=Y�E@B�FII�@ON<B�FEE<>O<D�=@PB><=�8<E@B<�_PIL�\Y�VSVRY�FKD�?@

ON<B<FEO<BY�=<<�2�34544WS7F9�E@B�]<K<BFI�DPOL�B<̂PJB<Q<KO5

2�34537<9

7R97JJ9

X<H<KD=Y

=<<

<ZHIFKFOJ@K

?@Y�E@B�K<M�@B�B<>@K=OBP>O<D�=@PB><=�MNJ>N�>@QQ<K><D�>@K=OBP>OJ@K�@B

B<>@K=OBP>OJ@K�FEO<B�[<HO<Q8<B�R\Y�VSR\5�;<=Y�E@B�FII�@ON<B�FEE<>O<D�=@PB><=

8<E@B<�_PIL�\Y�VSVRY�FKD�?@�ON<B<FEO<B5

2�34537<9

7R97JJJ9

;<=

2�34537<9

7V9

?@ A<=<BC<D5

2�34537<9

749

X<H<KD=Y

=<<

<ZHIFKFOJ@K

?@Y�E@B�K<M�@B�B<>@K=OBP>O<D�=@PB><=�MNJ>N�>@QQ<K><D�>@K=OBP>OJ@K�@B

B<>@K=OBP>OJ@K�FEO<B�[<HO<Q8<B�R\Y�VSR\5�;<=Y�E@B�FII�@ON<B�FEE<>O<D�=@PB><=

8<E@B<�_PIL�\Y�VSVRY�FKD�?@�ON<B<FEO<B5

2�34537E9

7R9

X<H<KD=Y

=<<

<ZHIFKFOJ@K

?@Y�E@B�K<M�@B�B<>@K=OBP>O<D�=@PB><=�MNJ>N�>@QQ<K><D�>@K=OBP>OJ@K�@B

B<>@K=OBP>OJ@K�FEO<B�[<HO<Q8<B�R\Y�VSR\5�;<=Y�E@B�FII�@ON<B�FEE<>O<D�=@PB><=

8<E@B<�_PIL�\Y�VSVRY�FKD�?@�ON<B<FEO<B5
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