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WXSVICWIVMEPM ÎHCHEKW kCDRKwxH � =zAEz@Fz|HP � ~{wFxFBS � |x{BwDBAz=wFFO~ �(%+� = � *+ �� KHz<O

GDwFB{z=MBC � KBHwD � G{x?=w{BHxDPFz � |CzEGBDB{z=wFFOx �(%+� =Ex|Hz

Gz=Hz{Fzy � G{z=x{CB �4]XLSR� Fw � Cw@?zE � JBCDx �� tFB@wxH � Fw>{}AC} � Fw

'49� B �-�3�� z|z<xFFz � QIIxCHB=Fz � G{B � <zDPLzE � CzDBKx|H=x �(%+

8VYI

QMRC«PICTVSGIWWCMRXIVZEP oBFBEwDPFzx � CzDBKx|H=z � |xC}F? � Ex@?} � JBCDwEB � Gw{|BF>w �(%+�

rz=OLwxH � QIIxCHB=Fz|HP � Gw{|BF>w � Aw � |KxH � <zDxx � {x?CB~ � z<Fz=DxFBy

(%+

��W

HEKCHMVCPMWXCMRXIVZEP .FHx{=wD � |CwFB{z=wFBS � ?B{xCHz{BB � HEKW � ?DS � G{z=x{CB � Fz=O~ � BDB

}?wDxFFO~ � IwyDz= �� oz@Fz � }=xDBKBHP � ?DS � |FB@xFBS �-�3� Fw>{}ACB

��W

QE\CXMWCTIVCUYIV] gzDBKx|H=z � |H{zC �8EWO-RWXERGI�� GzD}KwxEO~ � Aw � z?BF � JBCD � {w<zHO

GDwFB{z=MBCw �� tDx?}xH � QC|Gx{BExFHwDPFz � Gz?z<{wHP � <wDwF| � Ex@?}

|HzBEz|HPR � AwG{z|w � = � *+ � B � G{zG}|CFzy � |Gz|z<Fz|HPR � GDwFB{z=MBCw �

-FwKxFBx � ?zD@Fz � <OHP � ExFPLx � GSVI�TEVEPPIPMWQ

��›���

QE\CHEKVYRWCXSCGVIEXICTIVCPSST owC|BEwDPFzx � CzDBKx|H=z �(%+�� ?DS � CzHz{O~ � GDwFB{}RH|S � AwG}|CB � Fw

z?BF � JBCD �� GzEz>wxH � {w|G{x?xDSHP � {w<zH} � Ex@?} � Fx|CzDPCBEB

GDwFB{z=MBCwEB 


��›��

sxCzExF?}xH|S � AwG}|CwHP � GDwFB{z=MBC � Fw �'49� zGHBEBAB{z=wFFO~ � Fz?w~ �� r{B � =O|zCB~ � Fw>{}ACw~ � Fw � CDw|Hx{ � B|GzDPA}yHx � Fx|CzDPCz � GDwFB{z=MBCz= � = � {x@BEx � =O|zCzy

?z|H}GFz|HB ��,MKL�%ZEMPEFMPMX]��,%
�� G{B|=zB= � Gw{wExH{} � YWICVS[CPIZIPCPSGOMRK � AFwKxFBx � �"�1�Z�-� B � Fw|H{zB= � zGJBR � QE\CHEKVYRWCXSCGVIEXICTIVCPSST �� KHz<O � AwG}|CB �(%+

{w|G{x?xDSDB|P � Ex@?} � GDwFB{z=MBCwEB �

r{B � <zDPLzE � KB|Dx �(%+� BDB � B~ � ?BFwEBKx|Czy � >xFx{wJBB � D}KLx � }=xDBKBHP �'49� B � GwESHP � GDwFB{z=MBCw �� G{x?=w{BHxDPFz � EBFBEBAB{z=w= � =O|zCz}{z=Fx=Oy � Cz? � = �(%+�

r{z<DxEO � = � ?BAwyFx �(%+� Ez>}H � AFwKBHxDPFz � }=xDBKBHP � Fw>{}AC} � Fw � GDwFB{z=MBC � B � =z{Cx{O �� 3Hz<O �(%+� Fx � ExLwDB � zGHBEBAwJBB �%MV¬S[�� B|GzDPA}yHx � D}KLBx � G{wCHBCB

{wA{w<zHCB �(%+�� zGB|wFFOx � = � QHzE � {wA?xDx �

r{B � FwGB|wFBB �(%+� =w@Fz � BA<x>wHP � HS@xDO~ � BEGz{Hz= � BDB � <DzCB{}RMB~ � =OAz=z= � Fw � =x{~FxE � }{z=Fx �� =Fx � I}FCJBy � Aw?wK � BDB � zGx{wHz{z= 
�� rDwFB{z=MBC � B � =x< � |x{=x{

Gz|HzSFFz � Gw{|SH �(%+�� B � DR<Ox � ?DBHxDPFOx � zGx{wJBB � AwEx?DSRH � QHzH � G{zJx|| �

gw@?Oy � {wA � G{B � Gw{|BF>x �(%+� =OGzDFSxH|S � =x|P � =O|zCz}{z=Fx=Oy � Cz? � IwyDw �� m|DB � = � FxE � x|HP � BEGz{HO �� CzHz{Ox � AwFBEwRH � G{z?zD@BHxDPFzx � ={xES �� AwG{z|O � C � *+ � BDB

|xHx=Ox � =OAz=O �� QHz � |BDPFz � }=xDBKB=wxH � ={xES � Gw{|BF>w � B � Fw>{}@wxH � GDwFB{z=MBC � B � =x< � |x{=x{ �� r{B � =O|zCzy � Fw>{}ACx � B � <zDPLzE � CzDBKx|H=x �(%+� HwCBx � Aw?x{@CB

|}EEB{}RH|S �� KHz � AwEx?DSxH � JBCDO � GDwFB{z=MBCw �� Fw{}LwxH �70%� B � |FB@wxH � G{zG}|CF}R � |Gz|z<Fz|HP � CDw|Hx{w �

*DzCB{}RMBx � =OAz=O � BDB � <zDPLBx � Aw=B|BEz|HB � Fw � Ez?}DPFzE � }{z=Fx � Ez>}H � HwC@x � =OA=wHP � Fx|Hw<BDPFz|HP �� pwG{BEx{ �� x|DB �(%+� BEGz{HB{}xH � <B<DBzHxC} �� Aw>{}ACw

CzHz{zy � AwFBEwxH � Fx|CzDPCz � |xC}F? �� GDwFB{z=MBC � Ez@xH � Aw=B|F}HP � BDB � zHExHBHP �(%+� CwC � Fx{w<zHwRMBy �

uS@xDOx � zGx{wJBB � |Dx?}xH � Gx{xFz|BHP � =F}H{P � I}FCJBy � Aw?wK � BDB � zGx{wHz{z= �� KHz<O � zFB � =OGzDFSDB|P � HzDPCz � G{B � AwG}|Cx � Aw?wKB �� qGHBEBAB{z=wFFOy � Cz? �(%+� ?xDwxH

Gw{|BF> � <zDxx � <O|H{OE � B � G{x?|CwA}xEOE � ?w@x � G{B � <zDPLzE � CzDBKx|H=x � Aw?wK � B � Kw|HO~ � z<Fz=DxFBS~ � Cz?w �

r{BEx{ � G{z<DxEFz>z �(%+�

�

uS@xDOy � BEGz{H � A?x|P � AwEx?DSxH � Gw{|BF> �

�

kO|zCz}{z=Fx=wS � I}FCJBS � =OGzDFSxH|S � G{B � Gw{|BF>x �� KHz � HwC@x � AwEx?DSxH � {w<zH} �

r{BEx{ � B|G{w=DxFFz>z �(%+�

�

.EGz{H � =F}H{B � Aw?wKB �

�

kOAz= � I}FCJBB � =F}H{B � Aw?wKB �

uwCBE � z<{wAzE �� Gx{xFz| � HS@xDO~ � BEGz{Hz= � B � =O|zCz}{z=Fx=O~ � I}FCJBy � = � zGx{wHz{O � Aw?wK � GzA=zDSxH � |FBABHP � Aw?x{@C} � Gw{|BF>w � B � GBCB � B|GzDPAz=wFBS �'49

GDwFB{z=MBCw �

��H]REQMG�XEWO�QETTMRK
� GzA=zDSxH � zGHBEBAB{z=wHP � G{zBA=z?BHxDPFz|HP �%MV¬S[� = � |{x?w~ � | � <zDPLBE � CzDBKx|H=zE � Gw{wExH{BAz=wFFO~ � BDB

Gz=Hz{SRMB~|S � Aw?wK � | � GzEzMPR � BAExFxFBS � w{~BHxCH}{O �(%+�� 9Hw � I}FCJBS � GzA=zDSxH � |zA?w=wHP � Aw?wKB � =z � ={xES � =OGzDFxFBS �� w � Fx � >xFx{B{z=wHP � B~ � G{B � Gw{|BF>x �

r{B � HwCzE � |zA?wFBB �(%+� Cz? � GBLxH|S � HzDPCz � ?DS � z?Fzy � Aw?wKB �� = � CzHz{zy � Aw?wxH|S � |GB|zC � =~z?FO~ � ?wFFO~ � =Ex|Hz � Hz>z �� KHz<O � ={}KF}R � |zA?w=wHP � =|x � z<NxCHO � Aw?wK �

r{B � AwG}|Cx � HwCz>z �(%+�%MV¬S[� w=HzEwHBKx|CB � ?}<DB{}xH � QH} � Aw?wK} � = � Fx|CzDPCz � Gw{wDDxDPFO~ � QCAxEGDS{z= �� w � AwHxE � |zA?wxH � zH?xDPFOx � Aw?wKB � = � <wAx � ExHw?wFFO~ �� 9Hz

|FB@wxH � Fw>{}AC} � Fw � GDwFB{z=MBC �� }|Cz{SxH � Gw{|BF> � B � |zC{wMwxH � {wAEx{ �(%+�

px � {xCzExF?}xH|S � Gx{x?w=wHP � <zDPLBx � z<NxEO � ?wFFO~ � Kx{xA �<'SQ�� +DS � QHz>z � D}KLx � B|GzDPAz=wHP � z<NxCHFOx � ~{wFBDBMw ��7���,(*7
� B � Gx{x?w=wHP � Kx{xA �<'SQ� HzDPCz

}CwAwHxDB �� G}HB ��96-
�

+DS � Fx<zDPLB~ � |H{}CH}{B{z=wFFO~ � |zz<MxFBy � B|GzDPA}yHx �.732� |x{BwDBAwJBR � BDB � }?wDxFFOy �<'SQ� <QCxF? �

)\IGYXSV� zG{x?xDSxH �� CwC �%MV¬S[� =OGzDFSxH � Aw?wKB � Gw{wDDxDPFz �� k �%(3� B|GzDPA}RH|S � ���-�
�-�1�7���6�-�,�Z�3���1� B � ���Z�+�-�1���-�3�-�2���6�-�,�Z�3���1� = � Aw=B|BEz|HB � zH � ~w{wCHx{B|HBC

{w<zKxy � Fw>{}ACB �

gDRKx=Ox � Gw{wExH{O � Fw|H{zyCB �)\IGYXSV� = �%(3� Gx{xKB|DxFO � FB@x �

rw{wExH{ qGB|wFBx -FwKxFBx � Gz

}EzDKwFBR

TEVEPPIPMWQ lDz<wDPFOy � DBEBH � Fw � CzDBKx|H=z � QCAxEGDS{z= � Aw?wK �� CzHz{Ox � Ez>}H

=OGzDFSHP|S � Gw{wDDxDPFz � =z � =|xy � |{x?x �%MV¬S[

��

HEKCGSRGYVVIRG] owC|BEwDPFzx � CzDBKx|H=z � QCAxEGDS{z= � Aw?wK �� {wA{xLxFFO~ � ?DS

z?Fz={xExFFz>z � =OGzDFxFBS � = � >{}GGx �(%+�� r{x?zH={wMwxH

B|Kx{GwFBx � {x|}{|z= � CDw|Hx{w � z?Fzy � >{}GGzy �(%+

��

QE\CEGXMZICVYRWCTIVCHEK owC|BEwDPFzx � CzDBKx|H=z � wCHB=FO~ � AwG}|Cz= � ?DS � Cw@?z>z �(%+�

tDBLCzE � <zDPLzx � AFwKxFBx � Ez@xH � G{B=x|HB � C � Gx{x>{}ACx �)\IGYXSV� B

GDwFB{z=MBCw

��

[SVOIVCGSRGYVVIRG] owC|BEwDPFzx � CzDBKx|H=z � Aw?wK �� =OGzDFSxEO~ � z?FBE � =z{Cx{zE ��

rw{wExH{O � Gw{wDDxDPFzy � {w<zHO � =z{Cx{z= � B � =O?xDxFFOx � BE � {x|}{|O � FwG{SE}R � zG{x?xDSRH � QIIxCHB=Fz|HP � =OGzDFxFBS � Aw?wK � = � CDw|Hx{x �

gzFIB>}{wJBS � =z{Cx{z= � zG{x?xDSxH � G{zG}|CF}R � |Gz|z<Fz|HP �� |Cz{z|HP � zHCDBCw � B � |Hw<BDPFz|HP � =|xy � |B|HxEO �� rw{wDDxDBAE � zG{x?xDSxH �� |CzDPCz � Aw?wK � z?BF � =z{Cx{

Ez@xH � =OGzDFSHP � z?Fz={xExFFz �� m|DB � AFwKxFBx � Gw{wDDxDBAEw � |DBLCzE � FBACzx �� CDw|Hx{ � Ez@xH � Fx?zB|GzDPAz=wHP � ?z|H}GFOx � {x|}{|O �'49� B � GwESHB �� KHz � G{B=z?BH � C

Ex?DxFFzy � {w<zHx �(%+� B � G{z|HzR � BFI{w|H{}CH}{O �� m|DB � AFwKxFBx � |DBLCzE � =O|zCzx �� =z{Cx{ � Ez@xH � GzGOHwHP|S � =OGzDFBHP � <zDPLx � Aw?wK �� KxE � Ez@xH � z<{w<zHwHP � ~z|H �� KHz

G{B=z?BH � C � Gx{x>{}ACx �'49�� B|Kx{GwFBR � GwESHB � B � Aw=x{LxFBR � Aw?wK �

pwG{BEx{ �� =z{Cx{ � | ���'49� B � Gw{wExH{zE � Gw{wDDxDBAEw �� [SVOIVCGSRGYVVIRG] 
���� Ez@xH � GzGOHwHP|S � AwG}|HBHP � |DBLCzE � EFz>z � G{zJx||z= �4]XLSR� Gw{wDDxDPFz �� KHz � G{B=z?BH

C � Gx{x>{}ACx � BA � Aw � Gx{xCDRKxFBS � CzFHxC|Hw � B � |FB@xFBR � G{zBA=z?BHxDPFz|HB �� q?FwCz �� x|DB � AFwKxFBx � Gw{wDDxDBAEw � {w=Fz ��� Fw � Hzy � @x � EwLBFx �� {x|}{|O � <}?}H

B|GzDPAz=wHP|S � FxQIIxCHB=Fz �� KHz � G{B=x?xH � C � FxF}@FzE} � |CzGDxFBR � Aw?wK � = � zKx{x?B �

+DS � zGHBEwDPFzy � G{zBA=z?BHxDPFz|HB � }|HwFz=BHx � }{z=xFP � Gw{wDDxDBAEw �� |zzH=xH|H=}RMBy � ?z|H}GFOE � {x|}{|wE �� S?{wE �� GwESHB 
� B � HBGBKFzE} � G{zIBDR � {x|}{|z= � =wLB~

Aw?wK �� +DS � G{z|HO~ � Aw?wK �� FwG{BEx{ �� AwG{z|z= � C � <wAx � ?wFFO~ � BDB � =OAz=z= �%4-
� <zDxx � =O|zCBy � }{z=xFP � Gw{wDDxDBAEw � Ez@xH � <OHP � QIIxCHB=FOE �� Fz � ?DS � <zDxx � |Dz@FO~

Aw?wK �� FwG{BEx{ ��)80� BDB �10
� <zDxx � FBACBy � }{z=xFP � Gw{wDDxDBAEw � z<x|GxKB=wxH � |Hw<BDPFz|HP � B � D}KL}R � G{zG}|CF}R � |Gz|z<Fz|HP �

sw<zKBx � G{zJx||O �%MV¬S[� Ez@Fz � Ew|LHw<B{z=wHP � CwC � =x{HBCwDPFz �� }=xDBKB=wS � {x|}{|O �'49�� GwESHB � BDB � ?B|Cw 
�� HwC � B � >z{BAzFHwDPFz �� ?z<w=DSS � <zDPLx � {w<zKB~ � }ADz= �

sxCzExF?}xH|S � |z>Dw|z=O=wHP � EzMFz|HP � =wLx>z � z<z{}?z=wFBS � | � HBGzE � {w<zKxy � Fw>{}ACB �

-w?wKB � | � =O|zCzy � Fw>{}ACzy � Fw �'49�� FwG{BEx{ �� G{xz<{wAz=wFBx � ?wFFO~ �� zHG{w=Cw � Aw?wFBy �7TEVO
� =OB>{O=wRH � zH � <zDPLx>z � CzDBKx|H=w � S?x{ �� Fz � H{x<}RH � HMwHxDPFzy

Fw|H{zyCB � Gw{wDDxDBAEw �� KHz<O � Aw?wKB �� |=SAwFFOx � | �'49�� Fx � Gx{x>{}@wDB � BFI{w|H{}CH}{} �

-w?wKB � | � =O|zCBE � GzH{x<DxFBxE � GwESHB �� FwG{BEx{ �� <zDPLBx � I{xyEO � ?wFFO~ �4ERHEW
� H{x<}RH � =O?xDxFBS � <zDPLx>z � z<NxEw � GwESHB � B � <zDxx � FBACB~ � Fw|H{zxC

Gw{wDDxDBAEw � ?DS � G{x?zH={wMxFBS � zLB<zC � Fx~=wHCB � GwESHB �

tExLwFFOx � {w<zKBx � Fw>{}ACB � Kw|Hz � =OB>{O=wRH � zH � {wA?xDxFBS � {w<zKB~ � G{zJx||z= � Fw � G}DO � BDB � zKx{x?B �� KHz<O � {wAFOx � HBGO � Aw?wK � =OGzDFSDB|P � Fw � {w<zKB~

G{zJx||w~ �� zGHBEBAB{z=wFFO~ � Gz? � B~ � GzH{x<Fz|HB �

*wAw � ExHw?wFFO~ � Kw|Hz � |HwFz=BH|S � Gx{=OE � B � FwB<zDxx � C{BHBKx|CBE � }ACBE � Ex|HzE � G{B � Ew|LHw<B{z=wFBB �%MV¬S[�� gw@?Oy � |B>FwD � GDwFB{z=MBCw �� z<Fz=DxFBx � |z|HzSFBS

Aw?wKB �� AwGB|P � = � Dz> � B � wFwDBA �(%+� G{B=z?SH � C � zGx{wJBSE � KHxFBS � B � AwGB|B � = � QHzy � <wAx � ?wFFO~ �� rz|CzDPC} � {w<zKwS � Fw>{}ACw �%MV¬S[� |z|HzBH � BA � zKxFP � <zDPLz>z � z<NxEw

Fx<zDPLB~ �� Kw|Hz � =OGzDFSxEO~ � =|Hw=zC �� z<Fz=DxFBy � B � AwG{z|z= �� <wAw � ?wFFO~ � ?zD@Fw � <OHP � |GxJBwDPFz � Fw|H{zxFw � ?DS � =O|zCzy � Gw{wDDxDPFzy � AwGB|B � B � KHxFBS �

sxCzExF?wJBB � Gz � zGHBEBAwJBB � <wAO � ?wFFO~ �

0|HwFz=BHx � AFwKxFBx � QE\CGSRRIGXMSRW � ?z|HwHzKFz � <zDPLBE � ?DS � Gz??x{@CB � CzEGzFxFHz= �%MV¬S[�� GDwFB{z=MBCw �� =x< � |x{=x{w �� {w<zKB~ � G{zJx||z= ��'0-
�� Fz

|<wDwF|B{}yHx � x>z � | � B|GzDPAz=wFBxE � G}Dw � |zx?BFxFBy �� KHz<O � BA<x@wHP � B|Kx{GwFBS � GwESHB �

0=xDBKPHx � AFwKxFBx � [EPCFYJJIVW � B � }|HwFz=BHx � G{w=BDPFzx � AFwKxFBx � GLIGOTSMRXCGSQTPIXMSRCXEVKIX �� KHz<O � zKB|HCw �;%0� Fx � <DzCB{z=wDw � Kw|HOx � z<Fz=DxFBS �

0<x?BHx|P �� KHz � ~{wFBDBMx � zGHBEBAB{z=wFz � ?DS � <O|H{zy � |D}KwyFzy � AwGB|B �� FwG{BEx{ ��77(
�

uw<DBJO � ExHw?wFFO~ �%MV¬S[�� HwCBx � CwC � �3�*�2�
�V�	���2�3�*���,�-�� �X�*���V�1�Z��� B � �
���� �� <O|H{z � {w|H}H �� m|DB � w=HzzKB|HCw � Fx?z|HwHzKFz � G{zBA=z?BHxDPFw �� {wA?}=wFBx � Hw<DBJ

Ez@xH � G{B=x|HB � C � AwEx?DxFBR � AwG{z|z= �� 0=xDBKPHx � Kw|HzH} � w=HzzKB|HCB � ?DS � QHB~ � <zDPLB~ � Hw<DBJ � BDB � AwGDwFB{}yHx � {}KFOx � zGx{wJBB � �$�����#�#�� � ���������'�(�� � ?DS

z<x|GxKxFBS � G{x?|CwA}xEzy � G{zBA=z?BHxDPFz|HB �

rw{HBJBzFB{z=wFBx � BDB � Gx{Bz?BKx|Czx � w{~B=B{z=wFBx � B|Hz{BB � |Hw{O~ � Aw?wK � B � Dz>z= � GzA=zDSxH � CzFH{zDB{z=wHP � {wAEx{O � Hw<DBJ �

uwC@x � =w@Fz � Ew|LHw<B{z=wHP � <wA} � ?wFFO~ � =x{HBCwDPFz �� G{zJx||z{ �� GwESHP ��-347
� Gz � Ex{x � {z|Hw � {w<zKB~ � G{zJx||z= �� rz?{z<Fxx � z< � zGHBEBAwJBB �%VIREHEXE�4SWXKVIW

KBHwyHx � = � |HwHPx � qGHBEBAwJBS � G{zBA=z?BHxDPFz|HB �

rw{wExH{ qGB|wFBx sxCzExF?}xEzx

FwKwDPFzx � AFwKxFBx
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KW

m|DB � �"�1�Z�-�� |x{BwDBAz=wFFOx �(%+� |@BEwRH|S � Gx{x? � AwGB|PR � = � *+ �

9Hz � zHCDRKBH � G{z|EzH{ � Aw=B|BEz|Hxy �(%+

JEPWI

QMRCWIVMEPM ÎHCHEKCJIXGL
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