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FGHIJKLI M NOPQ RSRTU VWXYPXZTQ UTQTSUVO WX YOT QYZ[[WUX QTY \ TYOW] YOSY VWXQYUZVYQ
WX^YOT^_` S UT]ZVT] abc YOSY PQ deef^TgZPhSiTXY YW YOT RSUSiiTi VW\RWQPYPWX Wj kPhTX
abcQ l mX RSUYPVZiSU n \ PXP\ PoSYPWX Wj YOT XZ\[TU Wj QZVVTQQWU QYSYTQ Wj S kPhTX QYSYT PQ
UTVWXQP]TUT] l NOT TSUiPTU QZkkTQYT] SX]pWU^kUSRO SRRUWSVO UTgZPUTQ QWih PXk qr^VW\RiTYT
VWZXYPXk RUW[iT\ Q PX WU]TU YW kTY YOT sTPkOYQ jWU YOT hTUYPVTQ Wj YOT SX]pWU^kUSRO l NOT
t[USXVO^SX]^[ WZX]u ]TVPQPWX RUW[iT\ VWUUTQR WX]PXk YW YOT \ PXP\ PoSYPWX Wj YOT QZ\ Wj
YOT VW\RZYT] sTPkOYQ PQ tWXi`u vr^VW\RiTYT l wXjWUYZXSYTi`n qr^VW\RiTYT VWZXYPXk ]W TQ
XWY QTT\ TSQPi` ShWP]S[iT PX YOT kTXTUSi VSQT [ TVSZQT PY PQ rr^VW\RiTYT YW VOTVx sOTYOTU S
kPhTX QYZ[[WUX QTY RUW]ZVTQ SY \ WQY SQ \ SX` QZVVTQQWU QYSYTQ SQ SXWYOTU kPhTX QYZ[[WUX
QTY l mXQYTS] Wj QWih PXk TSVO Wj YOT QZ[RUW[iT\ Q n WXT VWZi] YOPXx Wj VW\RZYPXk SRRUWy P\ SYT
QWiZYPWXQ PX QZVO S sS` YOSY YOT YWYSi TzTVY Wj YOT SRRUWy P\ SYPWXQ PQ S ZQTjZ i SRRUWy P\ SYPWX
PYQTij l {TXTUSi SRRUWy P\ SYPWX SikWUPYO\ Q jWU RUWR WQPYPWXSi iWkPV RUW[iT\ Q TQQTXYPSii` QZ| VT
jWU YOT RZURWQT l

} ~���J�H � abcQ n QYZ[[WUX QTYQ n SX]pWU^kUSROQ n SRRUWy P\ S[PiPY` PX WRYP\ PoSYPWX SX]
VWZXYPXk

� ������������
mX RUW VTQQ^SikT[USPV SRRUWSVOTQ YW jWU\ Si hTUP�VSYPWX n PY PQ ZQZSi YW ]TQVUP[ T [ TOSh PWUQ Wj
SVYZSi Q`QYT\ Q [` ]T�XPXk ���� ������ ��� ���������� �������   SX] WR TUSYPWXQ sOPVO RUW]ZVT
abcQ jUW\ abcQ l ¡WU TyS\RiT n YOTUT SUT QThTUSi sS`Q YW ]T�XT S ¢���� ��� £��¢ ������� Wj
abcQ l mj VWUUTQRWX]TXVT [ TYsTTX SVYPWXQ SX] SYW\ PV RUWR WQPYPWXQ PQ ]T�XT] SRRUWRUPSYTi`n
¤¥¥¦ §�¨©�ª���� £� �£«��� ¬ ��� ¬ ���©��� ��ª ��­ �� £�� �¨©�ª���� £�  kZSUSXYTTQ RUTQTUhSYPWX Wj
QSYPQ�S[PiPY` pZXQSYPQ�S[PiPY` Wj SX` iPXTSU YP\ T YT\RWUSi iWkPV jWU\ZiS YOSY ]W TQ XWY VWXYSPX
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YOT XTyY^YP\ T WR TUSYWU l � WUT PXjWU\ SYPWX S[WZY TgZPhSiTXVTQ SX] RUTWU]TUQ UTiSYT] YW
deef^TgZPhSiTXVT VSX [T jWZX] T lk l jUW\ �� n ��� l

�W\[PXSYWUPSi TyRiWQPWX YTX]Q YW W VVZU PX RSUSiiTi VW\RWQPYPWXQ n [ZY YOT TyRiWQPWX VSX
[T SiiTh PSYT] [` TiP\ PXSYPXk UT]ZX]SXY PXYTUiTShPXkQ l NOT ��©����� � �� � ��« �� PQ S[iT YW ]W
QZVO TiP\ PXSYPWX [` VWXQYUZVYPXk WX^YOT^_` S UT]ZVT] abc YOSY PQ deef^TgZPhSiTXY YW YOT
SVYZSi RSUSiiTi VW\RWQPYPWX ��� n ��� l mY PQ S Q`QYT\^PX]TR TX]TXY SX] PXYZPYPhTi` SRRTSiPXk
OTZUPQYPV YW \ PXP\ PoT YOT XZ\[TU Wj QZVVTQQWU QYSYTQ Wj TSVO QYSYT PX YOT UT]ZVT] abc
YOWZkO PY PQ sTii xXWsX YOSY YOT UTQZiYPXk UT]ZVT] abc PYQTij PQ XWY XTVTQQSUPi` \ PXP\ Si
s lU lY l YOT XZ\[TU Wj QYSYTQ l

NOPQ RSRTU VWXYPXZTQ YOT UTQTSUVO ]WXT PX �� �� l NOT XZ\[TU Wj QZVVTQQWU QYSYTQ Wj S
kPhTX QYSYT VSX [ T \ PXP\ PoT] [` VWXQYUZVYPXk SX SX]pWU^kUSRO s PYO sTPkOYT] hTUYPVTQ SX]
[` �X]PXk S QTY Wj hTUYPVTQ YOSY QSYPQ�TQ S VTUYSPX VWXQYUSPXY QZVO YOSY XW QTY Wj hTUYPVTQ
QSYPQj` PXk YOT VWXQYUSPXY OSQ S Q\ SiiTU QZ\ Wj sTPkOYQ l NOT \ PXP\ PoSYPWX VSX [T ]WXT PX S
[USXVO^SX]^[ WZX] \ SXXTU n [` UTR TSYT]i` QWih PXk PXQYSXVTQ Wj YOT VWUUTQRWX]PXk ]TVPQPWX
RUW[iT\ sOPVO PQ 	
 ^VW\RiTYT jWU S kPhTX sTPkOYT] SX]pWU^kUSRO l NOT XZ\[TU Wj YOT
PXQYSXVTQ PQ SY \ WQY iWkSUPYO\ PV s lU lY l YOT QZ\ Wj sTPkOYQ Wj Sii hTUYPVTQ l

� PYOWZY sTPkOYQ n YOT SX]pWU^kUSRO VSX [ T VWXQYUZVYT] PX iWs^]TkUTT RWi`XW\ PSi YP\ T l
�WsThTU n QPXVT SVYPWXQ VSX [ T XWX]TYTU\ PXPQYPV SX] YUSXQPYPWXQ VSX QOSUT YSUkTY QYSYTQ n
PY PQ [` XW \ TSXQ W[hPWZQ OWs iWXk PY YSxTQ YW VW\RZYT YOT sTPkOYQ l mY YZUXQ WZY YW [ T
qr^VW\RiTYT YW VW\RZYT S sTPkOY jWU S hTUYTy PX S XWXYUPh PSi VSQT l �T SiQW kTY YW xXWs
YOSY PY PQ rr^VW\RiTYT YW VOTVx sOTYOTU S kPhTX QYZ[[WUX QTY RUW]ZVTQ SY \WQY SQ \ SX`
QZVVTQQWU QYSYTQ SQ SXWYOTU kPhTX QYZ[[WUX QTY l mY YOZQ QTT\ Q ZXiPxTi` YOSY qr^VW\RiTYT
VWZXYPXk VWZi] kTXTUSii` [ T ShWP]T] [` ZQPXk QW\T WYOTU SRRUWSVO l


 ii YOTQT VW\RiTy PY` UTQZiYQ \ WYPhSYT ZQ YW QTTx SRRUWy P\ SYT USYOTU YOSX RUTVPQT QWiZ^
YPWXQ l 
X W[hPWZQ SRRUWy P\ SYPWX PQ YW VSUU` WZY YOT S[ WhT \ TXYPWXT] [USXVO^SX]^[ WZX]
QTSUVO WXi` ZR YW S Q\ Sii TyYTXY n YOT TyYUT\ T [TPXk � tmj QW\ T QYZ[[WUX QTY RUW]ZVTQ WXi`
WXT QZVVTQQWU QYSYT n �X] QZVO S QTY l � YOTUs PQT VOWWQT YOT QTY Wj Sii SVYPWXQ WU SX` WYOTU
xXWsX QYZ[[WUX QTY lu �ZVO VW\RUW\ PQTQ SUT QZVVTQQjZ i PX \ SX` SRRiPVSYPWXQ n SX] PY PQ
QW\ TYP\ TQ YT\RYPXk YW QR TVZiSYT OWs \ZVO Wj YOT RUSVYPVSi hSiZT Wj YOT \ TYOW] PQ ]ZT
YW YOWQT QYZ[[WUX QTYQ sOPVO ]W XWY VSZQT [USXVOPXk l �WsThTU n YOTUT QOWZi] [ T UWW\ jWU
\WUT S\[PYPWZQ SRRUWy P\ SYPWX SikWUPYO\ Q l � WUTWhTU n PY QOWZi] [ T R WQQP[ iT YW VW\RZYT
SRRUWy P\ SYT QWiZYPWXQ YW QZ[RUW[iT\ Q PX QZVO S sS` YOSY YOT YWYSi TzTVY Wj YOT SRRUWy P\ S^
YPWXQ PQ S ZQTjZi SRRUWy P\ SYPWX PYQTij l {TXTUSi SRRUWy P\ SYPWX SikWUPYO\ Q jWU RUWRWQPYPWXSi
iWkPV RUW[iT\ Q TQQTXYPSii` QZ| VT jWU YOT RZUR WQT [ TVSZQT TSVO Wj YOT ]P| VZiY QZ[RUW[iT\ Q
Wj WZU \ PXP\ PoSYPWX RUW[iT\ PQ SX PXQYSXVT Wj WU hTU` ViWQT YW QW\ T kTXTUPV RUWRWQPYPWXSi
iWkPV RUW[iT\ l

NOT UTQY Wj YOT RSRTU OSQ [ TTX QYUZVYZUT] SQ jWiiWs Q l �W\T tVW\RiTYTu RUWRWQPYPWXSi
iWkPV RUW[iT\ Q SUT \ TXYPWXT] PX �TVYPWX � l 
X]pWU^kUSROQ SUT VWXQP]TUT] PX �TVYPWX � n
abcQ PX �TVYPWX � n SX] QYZ[[WUX QTYQ PX �TVYPWX � l �T QOSii ZQT � YW ]TXWYT YOT QTY Wj
XWXXTkSYPhT PXYTkTU XZ\[TUQ l ¡WU SX` � � � n ��� � �� � � � � � �� l
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NOPQ RSRTU SQQZ\TQ YOSY PXYUW]ZVYPWX YW VW\RiTy PY` YOTWU` SX] SRRUWy P\ S[PiPY` YOTWU` PQ
ShSPiS[iT n T lk l jUW\ �� n ��� l �X YOT WYOTU OSX] n PY PQ [ZPiY PX YOT VWXVTRY Wj VW\RiTYTXTQQ YOSY
TSVO Wj YOT [ TiWs tVW\RiTYTu RUW[iT\ Q PX S QTXQT VOSUSVYTUPoTQ YOT SQQW VPSYT] VW\RiTy PY`
ViSQQ l �SVO Wj YOT [ TiWs RUW[iT\ Q PQ \ TXYPWXT] PX QW\ T Wj YOT iSYTU QTVYPWXQ l
�
� � t{ PhTX S RUWRWQPYPWXSi jWU\ZiS PX S VWX�ZXVYPhT XWU\ Si jWU\ n VOTVx sOTYOTU YOT

jWU\ZiS PQ QSYPQ�S[iT lu c�b PQ vr^VW\RiTYT ��� l
� �
� � t{ PhTX S RUWRWQPYPWXSi jWU\ZiS PX S VWX�ZXVYPhT XWU\ Si jWU\ SX] XWXXTkSYPhT

PXYTkTU sTPkOYQ jWU YOT hSUPS[iTQ n �X] S YWYSi SQQPkX\ TXY YOSY QSYPQ�TQ YOT jWU\ZiS
�sOTX QSYPQ�S[iT  SX] \ PXP\ PoTQ YOT QZ\ Wj sTPkOYQ WhTU hSUPS[iTQ OSh PXk YOT hSiZT
YUZT lu � c�b PQ vr� ^VW\RiTYT ���� l

� ��
� � YOT QR TVPSi VSQT Wj � c�b sOTUT XW VWX�ZXVY VWXYSPXQ \ WUT YOSX YsW iPYTUSiQ l
��c�b PQ ����cvr^VW\RiTYT ��� l

�������� � t{ PhTX S RUWR WQPYPWXSi jWU\ZiS PX S ]PQ�ZXVYPhT XWU\ Si jWU\ n VW\RZYT
YOT XZ\[TU Wj YWYSi SQQPkX\ TXYQ YOSY QSYPQj` YOT jWU\ZiS lu fved� vb PQ qr^
VW\RiTYT ���� l

���!���"# � t{ PhTX SX PXYTkTU XZ\[TU $ SX] S RUWRWQPYPWXSi jWU\ZiS PX S VWX�ZXV^
YPhT XWU\ Si jWU\ n VOTVx sOTYOTU SY iTSQY $ YWYSi SQQPkX\ TXYQ QSYPQj` YOT jWU\ZiS lu
dve%v� &' PQ rr^VW\RiTYT ���� l
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X ���3 ��§­ ��¢ « PQ S �^YZRiT 456 7 58 7 9 7 : ; QZVO YOSY 56 PQ YOT QTY Wj
���§ª����£��n 58 PQ YOT QTY Wj ��§ª����£��n 56 < 58 � = n 56 > 58 PQ �XPYT n 9 � 56 > 58 n
: ? �56 > 58   @ �56 > 58   PQ YOT QTY Wj ��­ ��n SX] A B � 58 � : �B   C� = l

 QTY D ? 56 > 58 PQ ��­ �� Pz�9 � D   E �A F � 56 < D � : �F   ? D   E �A B � 58 < D � : �B   < D C� =  l ¡WU SX` QZ[QTYQ D n
G SX] H Wj 56 > 58 n D PQ S G §� ������� I ��� ��� Wj H Pz D PQ iTkSi SX] H � G < D l ¡WU
SX` G ? 56 > 58 n S QTY H ? 56 > 58 PQ G §� ���� Pz QW\T QZ[QTY Wj 56 > 58 PQ S G ^QWiP] PY`
s PYXTQQ Wj G l J

NOT VWXYTXYQ Wj K T�XPYPWX � l� SX] YOT [ TiWs YsW RUW[iT\ jWU\ZiSYPWXQ SUT jUW\ �� �� l
��LM��!M"#� � t{ PhTX N � � n SX SX]pWU^kUSRO n S QZ[QTY G Wj PYQ hTUYPVTQ SX] S jZXV^

YPWX O jUW\ G YW � n PQ YOTUT SX G ^QWiP] QTY H QZVO YOSY PQ RS O �T   U NVu
��LM��W�� � t{ PhTX SX SX]pWU^kUSRO n S QZ[QTY G Wj PYQ hTUYPVTQ SX] S jZXVYPWX

O jUW\ G YW � n �X] SX G ^QWiP] QTY X QZVO YOSY jWU TSVO G ^QWiP] QTY H n
P �RY O ��  U PQ RS O �T   lu

�



� iTSUi`n c�a �f�% �&'b PQ YOT t[USXVO^SX]^[ WZX]u ]TVPQPWX RUW[iT\ VWUUTQRWX]PXk
YW c�a �f�rb� l vr^VW\RiTYTXTQQ Wj c�a �f�% �&'b PQ TQQTXYPSii` QOWsX PX ���� YOWZkO
SiQW tVWX�U\ T]u [` ��� n ��� l c�a �f�rb� PQ S QR TVPSi VSQT Wj � c�b l �` iW WxPXk SY YOT
]T�XPYPWX Wj iTkSi QTYQ n PY PQ TSQ` YW s UPYT QZVO S jWU\ZiS jWU c�a �f�rb� PX S VWX�ZXVYPhT
XWU\ Si jWU\ PX QZVO S sS` YOSY XW hSUPS[iT W VVZUQ XTkSYT] PX \ WUT YOSX WXT VWX�ZXVY n XW
VWX�ZXVY VWXYSPXQ \WUT YOSX WXT XTkSYPhT iPYTUSi n SX] TSVO VWX�ZXVY VWXYSPXQ SY iTSQY WXT
RWQPYPhT iPYTUSi l �mj YOT QPkXQ Wj YOT iPYTUSiQ sTUT UThTUQT] n ThTU` VWX�ZXVY sWZi] [ T S �WUX
ViSZQT l 

�W n SRRUWy P\ SYPWX SikWUPYO\ Q jWU � c�b SUT SRRiPVS[iT YW c�a �f�rb� l wXjWUYZXSYTi`n
vr� ^VW\RiTYTXTQQ Wj � c�b ���� SX] YOT UTiSYT] ZXSRRUWy P\ S[PiPY` UTQZiYQ �� n � n �� PX]PVSYT
YOSY ThTU` R Wi`XW\ PSi YP\ T SRRUWy P\ SYPWX SikWUPYO\ RUW]ZVTQ UTiSYPhTi` R WWU SRRUWy P\ S^
YPWXQ jWU SY iTSQY QW\ T PXQYSXVTQ Wj � c�b l � OSY VW\TQ YW YOT RWQQP[ PiPY` YW UT]ZVT � c�b
YW c�a �f�rb� n PY QTT\ Q YOSY S R Wi`XW\ PSi YP\ T UT]ZVYPWX VSX [T W[YSPXT] [` UTh PQPXk YOT
YOT UT]ZVYPWX jUW\ c�b YW c�a �f�% �&'b �TQQTXYPSii` RUTQTXYT] PX ����  s lU lY l sTPkOYQ n [ZY
YOT W[YSPXT] UT]ZVYPWX ]WTQ XWY QZRRWUY SRRUWy P\ SYPWX [` YSxPXk RUTP\ SkTQ l �NOTUT SUT
QWiP] QTYQ YOSY ]W XWY OShT QSYPQj` PXk YWYSi SQQPkX\ TXYQ SQ RUTP\ SkTQ s lU lY l YOT UT]ZVYPWX l 
�W n YOT VW\RiTy PY` SX] SRRUWy P\ S[PiPY` Wj c�a �f�rb� SUT ZXViTSU YW QW\ T TyYTXY l


X`sS`n PY QOWZi] [ T xTRY PX \ PX] YOSY VW\RiTy PY` SX] SRRUWy P\ S[PiPY` UTQZiYQ SUT
sWUQY^VSQT UTQZiYQ SX] WjYTX ]W XWY YTii \ZVO S[WZY YOT QPYZSYPWX PX QW\T QR TVPSi VSQT l
¡WU TyS\RiT n � �c�b OSQ R Wi`XW\ PSi YP\ T SikWUPYO\ Q kZSUSXYTTPXk YOT QZ\ Wj sTPkOYQ PX
YOT SRRUWy P\ SYT QWiZYPWX YW [ T SY \WQY Ys PVT YOT \ PXP\Z\ hSiZT sOTX YOT jWU\ZiS PQ
QSYPQ�S[iT �� n � n � n �� l ����cvr^VW\RiTYTXTQQ Wj � �c�b ��� \S` WU \ S` XWY TyRiSPX sO`
XW [TYYTU SikWUPYO\ PQ xXWsX l mY sWZi] [T PXYTUTQYPXk YW xXWs sOSY xPX] Wj PXQYSXVTQ Wj
c�a �f�rb� OShT SX SRRUWy P\ SYPWX QZRRWUYPXk R Wi`XW\ PSi YP\ T UT]ZVYPWX YW � �c�b l 
Y
RUTQTXY n sT ]W XWY TyViZ]T YOT RWQQP[ PiPY` YOSY Sii PXQYSXVTQ sWZi] OShT QZVO S UT]ZVYPWX l
	 ThTUYOTiTQQ n YOTUT QOWZi] [T \WUT QZVO PXQYSXVTQ YOSX YOWQT YOSY SUT YUPh PSii` QTTX jUW\
YOT S[WhT QR TVP�T] jWU\ZiS jWU c�a �f�rb� l 	S\ Ti`n Pj YOSY jWU\ZiS OSQ SY \ WQY YsW
iPYTUSiQ PX TSVO VWX�ZXVY n YOTX ThTU` WU^hTUYTy �Pj SX`  PX YOT SX]pWU^kUSRO OSQ WXi` WXT
WZYkWPXk T]kT n SX] S ZXPgZT QWiZYPWX YW c�a �f�rb� PQ YUPh PSii` ]TYTU\ PXT] [` YOT QTY Wj
hTUYPVTQ SVVTQQP[ iT jUW\ 9 l

� ����
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 ����� ��� ���������� ������ �SX ���  PQ S �^YZRiT D � 4� 7	 7 
 7� 7 �; QZVO
YOSY � PQ YOT QTY Wj ������n 	 PQ YOT QTY Wj ª������ �£�����n 
 PQ YOT QTY Wj ��ª������ �£�����n
	 < 
 � = � � < �	 > 
   n � ? � @ �	 > 
   @ � PQ YOT QTY Wj �����������n SX] � � � PQ YOT
������� �����l ¡WU TSVO YUSXQPYPWX 4F 7 � 7 B ; n � PQ YOT ����� �¬ �« � ���������� SX] B PQ YOT ���­ ������� �¬ �« � ����������l 
 YUSXQPYPWX 4F 7 � 7 B ; PQ S �© ££��� �� ���������� Wj S QYSYT 
 Pz 
 � F l

 QYSYT B PQ S �© ££��� �� ����� Wj S QYSYT F Pz YOTUT PQ QW\ T SVYPWX � QZVO YOSY 4F 7 � 7 B ; PQ S
YUSXQPYPWX l D PQ S � ���� ��� Pz � > 	 > 
 PQ �XPYT l 
X SVYPWX � PQ ������� �� � ����� F Pz
YOTUT PQ S QYSYT B QZVO YOSY 4F 7 � 7 B ; � � l NOT QTY Wj SVYPWXQ TXS[iT] SY S QYSYT F PQ ]TXWYT]
[` � �F   l J
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- ~./0I 0�/ � M� �TY N � � � �� 7 �� l ¡WU TSVO � � � �� n iTY D � � 4� � 7	 � 7 
 � 7� � 7 �� ; [ T SX
abc l NOT N ^YZRiT 4D � 7 � � � 7 D���; PQ �£����§£��������� Pz jWU Sii ] PzTUTXY � SX] 	 PX ��� n
	 � < 
 
 � = SX] ��� @ � � � @ ����  < �	 � > 
 �   � = l mj 4D � 7 � � � 7 D���; PQ SVYPWX^VWXQPQYTXY n
YOT ¢���� ��� £��¢ ������� Wj 4D � 7 � � � 7 D���; PQ YOT abc D � 4� 7	 7 
 7� 7 �; QZVO YOSY
� � �� @ � � � @ ���� n 	 � >������ 	 � n 
 � >������ 
 � n � � 4�� 7 � � � 7 ����; n jWU SX` � � 	 > 
 n jWU
SX` F � 4F � 7 � � � 7 F���; � � SX] jWU SX` B � 4B� 7 � � � 7 B���; � � n 4F 7 � 7 B ; � � Pz
A � � � �� � ��� � 	 � > 
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