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VHUYHU5HFHLYH����6WULQJ�7&3B5&KDQQHO�
:RUOG��!��7&3B5&KDQQHO��
:RUOG�
VHUYHU5HFHLYH�H[SHFWHG0HVVDJH�U&KDQQHO�ZRUOG
������PHVVDJH��U&KDQQHO��ZRUOG��������� �UHFHLYH�U&KDQQHO�ZRUOG
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IiMOED ' PDM 021 pJ� 3 H ���54 DUPDGL �6 URJUD 7 EHROYDVV (8( Ii #9( IiMOEy 3 p - DONDOP (;:+:<( U =8(>:
XJ\DQFVDN�IiMOEyO�EHROYDVRWW�I�JJYpQ\W��PDMG�NLtUMD�D]�HUHGPpQ\W�
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���������WUHH�� ��1RGH����1RGH���/HDI�/HDI��/HDI�
�������������S� ��&�??&OHDQ����??([DPSOHV??'\QDPLF??�

���FRXQWBOHDIV�I�JJYpQ\�PHJV]iPROMD�HJ\�ID�OHYHOHLW�pV�D�SURJUDP�NLtUMD
���D�I�JJYpQ\W�HJ\�IiMOED
PRGXOH�I
LPSRUW�6WG'\QDPLF��6WG(QY
���7UHH�E� �1RGH�E��7UHH�E���7UHH�E��_�/HDI
6WDUW�ZRUOG
�������RN�ZRUOG�� �ZULWH'\QDPLF��S������IXQFWLRQ��
������������������������'\QDPLF'HIDXOW2SWLRQV�GW�ZRUOG
���_�QRW�RN� �DERUW��FRXOG�QRW�ZULWH�G\QDPLF�
��� ��GW�ZRUOG�
���ZKHUH����GW� �G\QDPLF�FRXQWBOHDIV
�������������S� ��&�??&OHDQ����??([DPSOHV??'\QDPLF??�

$ E DSSO\ DONDOP F>E@EAF.F IiMOEy G EHROYDVR HIH I�JJYpQ\ HJF>E XJ\DQFVD K IiMOEy G EHROYDVR HLH IiUD�
PDM MNK LtUM FOF;EQP UHGPpQ\ H PLQWDLOOHV]WpVVH G HOOHQ�U]L R!S�T
U�VWF EHROYDVR HLH I�JJYp X
V p Y D
EHROYDVRWW�pUWpN�WtSXVD�PHJHJ\H]LN�H�D]�HOYiUW�WtSXVRNNDO�

PRGXOH�DSSO\
LPSRUW�6WG'\QDPLF��6WG(QY
���7UHH�D� �1RGH�D��7UHH�D���7UHH�D��_�/HDI
6WDUW�ZRUOG
������RN�I�ZRUOG��� �UHDG'\QDPLF��S������IXQFWLRQ���ZRUOG
���_�QRW�RN������������ �DERUW���FRXOG�QRW�UHDG�
������RN�Y�ZRUOG�� �UHDG'\QDPLF��S������YDOXH���ZRUOG
���_�QRW�RN������������ �DERUW���FRXOG�QRW�UHDG�
�����UHVXOW� �DSSO\�I�Y�
��� ��UHVXOW��ZRUOG��
ZKHUH
�����DSSO\��I�����7UHH�,QW���!�5HDO���Y�����7UHH�,QW�� �I�Y
�����DSSO\�B�B���������������������������������������� �DERUW��XQPDWFKHG�
�����S� ��&�??&OHDQ����??([DPSOHV??'\QDPLF??�
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���'LVWULEXWHG�+DVNHOO�ZLWK�SRUWV

� �
LVWULEXWH � +DVNH ��� N|Q\YWi ��� +DVNH ��� IXQNFLRQiOL � SURJUDPR]iV 	 Q\HO 
 HJ\

NLWHUMHV]WpVH � PHO\QH ��
 DV]QiODWiYD � RV]WR ��� +DVNH ��� SURJUDPRND ��� UKDWXQN � � NLWHUMHV]WpV
OHKHW�VpJH � D � DUUD ��
�������� SURJUDP ������� ]| ��� HJ\LUiQ\~ � SRQW�SRQ � NDSFVRODWR ��� pWHVtWV�QN
SRUW ��� VHJtWVpJpYHO � 1p]] ��� PHJ � 
������ PLO\H ! DODSYHW� Q\HOY 	 HOHPH� iOOQD � HKKH]
UHQGHONH]pV�QNUH � � N|QQ\H"�" PHJpUWp � FpOMiEy �#� HNLQWV ��!�� H ��� HJ\V]HU& SpOGDDONDOPD]iVW�
PHO\EH! H ��� V]HUYH � p � Np � �D]RQR � NyG~ $ NOLHQ � SURJUDP%�!���
 DQ � � NOLHQVH � HJ\
SDUDPpWHUNpQ � PHJDGR ��� V]iPR � N�OGHQH � H �&� V]HUYHUQHN �'� V]HUYH� YLVV]DN�OG 	&� NOLHQVHNQHN
D]�HON�OG|WW�NpW�V]iP�|VV]HJpW��D]RN�SHGLJ�NLtUMiN�D]�|VV]HJHW�D�NpSHUQ\�UH�

$KKR] �(
������)� NOLHQVH �*� ]HQHWH �+� XGMDQD �*��� OGHQ 	+� V]HUYHUQHN � HO�V]| ��� V]HUYHUROGDORQ
OpWU , NH ��� KR] !�%�!�� H ���.-/� UWRW � (] �+� QHZSRUW I�JJYpQQ\H �0� HKHWM ��� PHJ � DPHOO\H � EiUPLO\HQ
RO\D ! WtSXVKR] � DPHO � � +DVNH ��� 5HDGDEO ,213� 6KRZDEO , RV]WiO\iE � L � EHOHWDUWR]LN
OpWUHKR]KDW %�!��4-/� UWRW � DPHO\H !5�768� GR ���9�:� SXV ; DGD � N�OGKHW� � � SRUWR � FVD �<�768� SURJUD = �pV
K ��, VHWOH �>� SURJUDP ��!?" HO� �(�@�A"�" V]i � YDQ � DNNR � FVD �B�76C� V]iO $ ROYDVKDWMD � DPHO � OpWUHKR]WD
D]W � � NOLHQVHNNH � YDODPLO\H ! P D�����! WXGDW !�%�!��E� HOO �F
������ PHO\L �G�76H� SRUW � DPHO\U ,I�
V]HUYHUQH�J� ]HQHWH � N�OGKHWQHN � (KK ,76K� V]HUYHUROGDO ��!�� UHJLVWHU3RUW I�JJYpQQ\HO
UHJLV]WUiOQXQN�NHOO�D�V]HUYHUSRUWRW�YDODPLO\HQ��D�NOLHQVHN�iOWDO�LVPHUW��QpYHQ�

���SRUW�OpWUHKR]iV�pV�UHJLV]WUiOiV
VHUYHU3RUW����QHZ3RUW
UHJLVWHU3RUW�VHUYHU3RUW��6HUYHU3RUW�

�
UHJLV]WUiOi � XWi !L� NOLHQVROGDO ��!L� ORRNXS3RUW I�JJYpQQ\H �M� HNpUGH]KHWM���L�N6O� GRWW

QpYK ,76 WDUWR] DC-/� UWRW � (KK ,76P� QpYH !8� tY� � V]�NVp ����!��8
 D !Q� V]HUYHU � IXWWDW D?� p- , R FtPpU , LV
� � SpOGiQNED!S� V]HUYHUROGD ��	 , R FtPH �+� NOLHQVH �B- DUDQFVVRU 	 DUJXPHQWXPNpQ � NDSMi� PHJ��
(]H �Q% Wi !<� NOLHQVHNQH � Pi� HOp � LQIRUPiFL D i ���T� UHQGHONH]pV�NU ,U� KKR] �V
������ HON�OGMp� D]
DUJXPHQWXPNpQ � NDSR ��� V]iPR �)� V]HUYHUQHN � 0LYH �S�76 �]HQHWN�OGp � FVD � HJ\LUiQ\~ � D
NOLHQVHNQp �0	:� OpWU , NH ��� KR] !�%�!�� HJ\�H ����-/� UWRW � DPHO\U ,U� V]HUYH� HON�OGKH �@	T�N6?, UHGPpQ\�O
NDSR ��� pUWpNHW � 8J\DQDNNR � WXGDW !�%�!��)� H ���W� V]HUYHUUHO �9
������ PHO\H � H]H �X� SRUWRN � (UU ,5�
OHJHJ\V]HU&"�" PyGV]HU � K �S� NOLHQVH ��� SDUDPpWHUNpQ � NDSR ��� V]iPRNND � HJ\� �����N6)Y OWDOXN
OpWUHKR]R ��� SRUW ��� OHtUiVi �Z	:� HON�OGL �4� V]HUYHUQHN � � SRUWRNU � YDO D DGDWN�OGpVU ,[� ZULWH3RUW
I�JJYp !�� V]ROJiO � � I�JJYpQ\QH �5� N�OGHQ 	 NtYiQ � DGDWR �0	���� HWY ,C�N6N�#� SRUWR � NH ��� PHJDGQXQN
SDUDPpWHU�O��DPHO\UH�D]�DGDWRW�N�OGHQL�V]HUHWQpQN�

���DGDWRN�HON�OGpVH�D�V]HUYHU�V]iPiUD
>KRVW�QXPVWU@����JHW$UJV
VHUYHU3RUW����ORRNXS3RUW�KRVW��6HUYHU3RUW�
LQ3RUW����QHZ3RUW
ZULWH3RUW�VHUYHU3RUW��QXP�LQ3RUW�

\
V]HUYH]Q^7_a` O�]�HNEH b OHtU c SRUWUHJLV]WUiOi d XWi bH^ UHDG3RUW I�JJYp b�e PHJKtYiViYDO

ROYDVQ f SUyEi g H h�e V]iPEy g p d H h�e i/j UWOHtUiVEy g iOO k DGDWSiU cl^ V]HUYHUSRUWUyO m \ UHDG3RUW

I�JJYp b�e DNNR ] D n?o LVV _A^p^ GDWRW q K ^ YDODN f N�O n?o DODP frc � ^ ZULWH3RUW I�JJYpQQ\HO st^N_8^ GRWW
SRUWUD q DPt hu`N_ PH h�b H v W|UWpQLN q[^ SURJUD v EORNNROyGL wx^ I�JJYpQ\KtYiVQiO m 0LXWi b D
V]HUYH ] VLNHUHVHbyj OYDVV ^z^N_u` J\Lw{w OLHQ d iOWD g N�OG| c�c pUWpNHNHW q Pp h HJ\V]H] PHJKtYMD
XJ\DQD]W�D�I�JJYpQ\W��KRJ\�D�PiVLN�NOLHQV�DGDWDLW�LV�PHJNDSMD�

���D�NOLHQVROGDOL�DGDWRN�IRJDGiVD
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�QXP��RXW3RUW������UHDG3RUW�VHUYHU3RUW
�QXP��RXW3RUW������UHDG3RUW�VHUYHU3RUW

+ ����� L ��� LNHUHVH � PHJW|UWpQLN � DNNR 	
� Pi 	 LVPHU � ZULWH3RUW I�JJYpQQ\H � HON�OG 
 D
NDSRWW�V]iPRN�|VV]HJpW�D�V]iPRNNDO�HJ\LGHM&OHJ�NDSRWW�SRUWRNUD�

���D]�|VV]HJ�YLVV]DN�OGpVH
ZULWH3RUW�RXW3RUW���QXP����QXP��
ZULWH3RUW�RXW3RUW���QXP����QXP��

�
NOLHQVH ��� IHQWLHNEH � OHtU � DGDWN�OGp � XWi � PHJSUyEiOQD � H ��� ,QW pUWpNH � ROYDVQ 
 D

UHDG3RUW I�JJYpQQ\H ������� OWDO ��� OpWUHKR]R ��� SRUWUyO � PDM � PLXWi ����� VLNHU� � NLtUMi ��� NDSRWW
pUWpNHW�D�NpSHUQ\�UH�

���D]�HUHGPpQ\�IRJDGiVD�pV�NLtUiVD
VXP����UHDG3RUW�LQ3RUW
SXW6WU/Q��VKRZ�VXP�

(]HN�XWiQ�Qp]]�N�PHJ�D�WHOMHV�SURJUDPRNDW�

$�V]HUYHU�SURJUDP�

LPSRUW�,2
LPSRUW�3RUW
LPSRUW�6\VWHP

PDLQ� �GR
�����VHUYHU3RUW����QHZ3RUW
�����UHJLVWHU3RUW�VHUYHU3RUW��6HUYHU3RUW�
������QXP��RXW3RUW������UHDG3RUW�VHUYHU3RUW
������QXP��RXW3RUW������UHDG3RUW�VHUYHU3RUW
�����ZULWH3RUW�RXW3RUW���QXP����QXP��
�����ZULWH3RUW�RXW3RUW���QXP����QXP��

$�NOLHQV�SURJUDP�

LPSRUW�,2
LPSRUW�3RUW
LPSRUW�6\VWHP

PDLQ� �GR
�����>KRVW�QXPVWU@����JHW$UJV
�����VHUYHU3RUW����ORRNXS3RUW�KRVW��6HUYHU3RUW�
�����LQ3RUW����QHZ3RUW
�����FOLHQW�LQ3RUW�VHUYHU3RUW��UHDG�QXPVWU�

FOLHQW����3RUW�,QW��!�3RUW��,QW��3RUW�,QW����!�,QW��!�,2���
FOLHQW�LQ3RUW�VHUYHU3RUW�QXP� �GR
�����ZULWH3RUW�VHUYHU3RUW��QXP�LQ3RUW�
�����VXP����UHDG3RUW�LQ3RUW
�����SXW6WU/Q��VKRZ�VXP�
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���$�-R&DPO�SiUKX]DPRV�pV�RV]WRWW�Q\HOYL�HOHPHL

�
-R&DP � QH � WLV]Wi � IXQNFLRQiOL � Q\HOY � LPSHUDWt � p � REMHNWX � RULHQWi ��� HOHPHNH �
	 V

WDUWDOPD]��
�

-R&DP � Q\HOYEH��� PRE 	
������� PHJIHOHO�M ������� JHQV � � Q\HO � WHUYH]pVpQH �
� iURP
I� V]HPSRQWM � YDQ � HV]N|] ��� � L]WRVtWiV �!� JHQVH � HJ\V]HU& OpWUHKR]iViUD � |VV]HWH �"� HORV]WRWW
V]iPtWiV #��$� LIHMH]KHW�VpJH �%�&�'� EV]WUDN � Q\HOY 	 HV]N|] ���)(*#�� WR �+� ]HPDQWLND 	,� HtUKDWyViJD � $
OHJIRQWRVD���-� p � DEV]WUDN � Q\HOY 	 HOHP ���/. VDWRUQ �/01�2���3� EV]WUDN � KHO 4 IRJDOPD � >�@ � 6]LQNURQ
p � DV]LQNU #�� FVDWRUQi �5� 6�7�8 9�7*: VHJtWVpJpYH � KR]KDW ;���� OpWUH � $V]LQNU #�� FVDWRUQiQ
IRO\DPDWRN�VHJtWVpJpYHO�N�OGKHW�QN�DGDWRNDW�

��OHW�GHI�HFKR��;� �SULQWBLQW�[�
����
YDO�HFKR�����LQW!!

<
VSDZQ NRQNXUHQ = IRO\DPDWRND >@? QGtW A $ B �]HQHWN�OGpV >2C�BDC OiEE ? SpOGiE V]HPOpOWHWM�N�

PHO FHG iUKX]DPR = IRO\DPDWRNKR BJI VDWR K�> FVDWRUQi L pUWpNp >NM UM C NL OPC&BQC�B5C�B � O � OPR HJpV]
V]iPRNDW�WHWV]�OHJHV�VRUUHQGEHQ�

��VSDZQ^
����OHW�[� ���LQ
����^OHW�\� �[�����LQ�HFKR�\�_�HFKR��\�����`�_�HFKR�[`
����

6]LQNURQL]iFLy S PLQWiNND T)U UKDWM V�W O X5Y NRQNXUHQ S SURJUDPR]i S |VV]HWH Z
Z YH]pUOpV [ pV
DGDWNH]HOpV [ VWUXNW~UiLW \ &VDWRUQDKDOPD]RNU Y WDUWR] ]^W�_ PPXQLNiFLy S HVHPpQ\H W`W�a ]|WW
IHQQiOO ]bW�_�c IOLNWXVW d LOOHWY X V]LQNURQL]iFLy Z IHMH]KHW e�c�WfW�[ YHO�N \ 6]LQNURQL]iFLy S PLQWiN
PLQGL g HJ\HWOH c h�i�j k�i*l NLIHMH]pVEH c HJ\LGHM&OH g^m HILQLi T�Z FVDWRUQiNU Y YRQDWNR]QDN�
0LQWiND ZnY Ä_ o SiUKX]DPR p NRPSR]tFL qsrut HUiWRUUD vxw UKDWXQN y &VDWRUQDUpV]KDOPD]RNUD
YRQDWNR]y z W {u|�| DOWHUQDWt} PLQWi ~ NDSFVROKDW �����s{ VV �Q����� RU P&YHOHWWHO y .RQNXUHQV
N|UQ\H]HWEH ��� DV]Qi v�~ V]iPOiOyU � SpOG ��� FRXQW P&YHOHW z PHO ��� N|OFV|Q| p NL]iUiV ~ EL]WRVtW
D]�Q�YiOWR]y�HOpUpVpUH�

��OHW�GHI�FRXQW��Q�_�LQF���� �FRXQW��Q������_�UHSO\�WR�LQF
�������RU�FRXQW��Q�_�JHW���� �FRXQW�Q�_�UHSO\�Q�WR�JHW
����
��VSDZQ�^FRXQW��`
����

-R&DPO�ED� HORV]WR ~
~ SURJUDPRND ~,��p tUKDWXQN y�� IRO\DPDW r��N} iQGRUROKDWQD � HJ\L �D� pSU�O
� PiVLNUD y .H]GHWEH ��� N�O|QE|]� JpSHNH � IXW q IRO\DPDW r�����{ ]| ~
~ QLQF p NDSFVRODW z D
SDUWQHUHN�QpYV]ROJiOWDWy�VHJtWVpJpYHO�WDOiOQDN�HJ\PiVUD�

$ �/� EV]WUDN ~ KHO � IRJDOP � PDJiED � IRJODOM �+���P� JHQ p NyGMiQD� p p DNWXiOL p IL]LND � KHO\pQHN
HJ\�WWHVpW y ,O � P q���r����'��q�� PR]JiV � VRUi ��� -R&DP v Q\HO} DEV]WUDN ~ HV]N|]|NH ~ EL]WRV w�~ D
NRPSR]tFLy z�� NRPPXQLNiFL q p p�� EHOV� iOODSR ~ KHO\I�JJHWOH ��� H]HOpVpU ���1p WiYROL
V]ROJiOWDWiV ��� LJpQ\EHYpWHOpUH � ÈJHQVH����� PSRQHQVH � HJ\� �
� PR]RJQD � ��¡ �NH �¢� DUWDOPD]y
V]�O� iJHQVVHO £¤� NRPPXQLNiFLy ¥ FVDWRUQ � IHQQPDUD ¦�§ HO\�NH �,� G�N|]EH ¨)© iOWR]WDW ª iJHQVHN
N|]| �
�«� V £ p ¥¬�&¡®­ JHQVH � DEEy ¯¢�&¡®­ OODSRWEy ¯ IRO\WDWMi � P&N|GpV�NHW £ DKR ¯«� KHO\YiOWR]WDWiV
HO�WW�YROWDN�
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�
N|YHWNH]� SpOGiED ������� J\L� IRO\DPD 	 EHMHJ\] 
���� I N|]| 
 HU�IRUUiV 	 VTXDUH QpYHQ � D

PiVLN�SHGLJ�PHJNHUHVL�pV�IHOKDV]QiOMD�

��VSDZQ�^OHW�GHI�I�[ UHSO\�[
[�LQ�1V�UHJLVWHU�ÄVTXDUH´�I�YDUW\SH�`
����
��VSDZQ�^OHW�VTU 1V�ORRNXS�ÄVTXDUH´�YDUW\SH�LQ�SULQWBLQW�VTU�����H[LW���`
����

$EV]WUDN � KHO\HNH ��� ��������������� �!��"��$#&%��('()+*��-,(. NRQVWUXNFLyYD / KR]KDW 0(1(2 OpWUH 3 (J\
IL]LND 4 KHO\HW 5 PLQ � H 6�7 DEV]WUDN � KHO 7 DNWXiOL 8 PHJIHOHO�MpW 59��:!��: PLQ �;��:=< JHQ 8 DNWXiOLV
IL]LNDL�KHO\pW�D]RQRVtWKDWMXN��(UUH�KDV]QiOMXN�PDMG�D�KHUH��UHV�iJHQVW�

��OHW�ORF�KHUH�GR�^`
����
�
��1V�UHJLVWHU�ÄKHUH´�KHUH�YDUW\SH�
��-RLQ�VHUYHU���

>
PRELOH iJHQ 8 OHNpUGH] 4?� QpYV]ROJiOWDWyWy / � KHUH iJHQ 8 DGDWDLW 5 PDM @ iWYiQGRUR / � KHUH

DNWXiOLV�IL]LNDL�KHO\pUH�pV�HQQHN�PLQGHQNRUL�KHO\pQ��DOiJHQVHNpQW�YpJ]L�HO�D�V]iPtWiVRNDW�

��OHW�ORF�PRELOH
���GR�^
�����OHW�KHUH� �1V�ORRSNXS�ÄKHUH´�YDUW\SH�LQ
�����JR�KHUH�
�����OHW�VTU� �1V�ORRNXS�ÄVTXDUH´�YDUW\SH�LQ
�����OHW�GHI�VXP��V�Q� UHSO\��LI�Q ��WKHQ�V�HOVH�VXP�V�VTU�Q��Q�����LQ
�����OHW�UHVXOW� �VXP��������LQ
�����SULQWBVWULQJ��ÄT��VXP�� �ÄAVWULQJBRIBLQW�UHVXOWA´?Q´���IOXVK�VWGRXW�
���`

/HW|OWKHW� iJHQVHNH ACBED GHILQLiOKDW F(G(HJI O K PyGRQ L�M$I(N�KPO�QSR JHQVQHHUT DUDPpWHUNpQ A DGMXN
PHJ��KRJ\�KtYiVNRU�KRYD�YiQGRUROMRQ��$GDWYH]pUHOW�PLJUiFLyW�LV�PHJYDOyVtWKDWXQN�

���gVV]HIRJODOiV

2O\D GVG(K HOY B HOHPHNH A PXWDWWF(G(HXW Y &OHDQ L +DVNHOO L LOOHWY Y -R&DP Z SpOGiH$I�GVH HUHV]W�O�
DPHO\H H VHJtWVpJpYH Z RV]WRWW L SiUKX]DPR D SURJUDPRND A NpV]tWKHW[(G(H IXQNFLRQiOL D\D WtOXVEDQ ] $
Q\HOYH H^H LIHMH]� HUHM Y N�O|QE|]� L_O�Q`Y J\H D HOHPH H DEV]WUDNFLy DaD ]LQWM Y;Y OWpU� b %HPXWDWW c(d D
OHJDODFVRQ\De(e DEV]WUDNFLy fgf ]LQWH h NpSYLVHO� DQQRWiFLyNDW ikj�lmj�l RNU jon S�O� VWUDWpJLiNDW i D]
H[SOLF prq �]HQHWN�OGp s HV]N|]HLW tUuwv VDWRUQiNDW tUu PRE pyx IXQNFLRQiOL s=z${(| PHJIHOHO�LW t D
G\QDPLF�R q p s u�} ~ JHQVHNHW � (]H z � DWpNRQ\ViJEDQ t DONDOPD]KDWyViJEDQ�
LPSOHPHQWiFLyMXNED� L s QD ���$��� z(� O|QE|]QH z HJ\PiVWyO t�u PHJROGD �$|({ IHODGDWQDN
PHJIHOHO�H��� iODV]WKDW �(�(z�u E� NtQiODWEy x p s KR]KDW �(�(z OpWU � SiUKX]DPR s p s HORV]WRWW
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