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$� JUDSKLF� XVHU� LQWHUIDFH� �*8,��� SURYLGLQJ� IRU� HDV\

SUREOHP� VHW� XS� DQG� GDWD� LQSXW�� KDV� EHHQ� LQWHJUDWHG� ZLWK� WKH

75$163257�SURJUDP���75$163257�LV�D�WKLUG�RUGHU�RSWLFV

FRGH�WKDW�LV�RQH�RI�WKH�VWDQGDUG�SURJUDPV�XVHG�LQ�WKH�GHVLJQ�RI

FKDUJHG� SDUWLFOH� EHDPOLQHV�� � :H� KDYH� GHYHORSHG� D� *8,� IRU

75$163257�XVLQJ�WKH�6KHOO�IRU�3DUWLFOH�$FFHOHUDWRU�5HODWHG

&RGHV� �6�3�$�5�&���� D� VRIWZDUH� HQYLURQPHQW� GHYHORSHG

VSHFLILFDOO\� WR� VXSSRUW� DFFHOHUDWRU� VLPXODWLRQ� SURJUDPV�

3UREOHP� VHW� XS� LV� DFFRPSOLVKHG� JUDSKLFDOO\�� � 7KH

FRQILJXUDWLRQ� RI� D� 75$163257� EHDPOLQH� LV� GHILQHG� E\

VHOHFWLQJ� LFRQV� UHSUHVHQWLQJ� WUDQVSRUW� HOHPHQWV� IURP�D�SDOHWWH

DQG�GUDJJLQJ�WKHP�WR�D�ZLQGRZ�� �$�G\QDPLF�GDWD�VWUXFWXUH� LV

XVHG��ZKLFK�H[SDQGV�DV� WKH�EHDPOLQH�PRGHO� LV�EXLOW�� �'HIDXOW

GDWD� LV� SURYLGHG� IRU� DOO� HOHPHQWV� VR� HDFK� EHDPOLQH� LV� IXOO\

GHILQHG�DV�LW�LV�FRQVWUXFWHG���6SHFLILF�SUREOHPV�DUH�IRUPXODWHG

E\�HGLWLQJ�WKH�GDWD�SUHVHQWHG�LQ�VSHFLDOL]HG�ZLQGRZV���GLIIHUHQW

RSWLRQV� IRU� GHVFULELQJ� HDFK� HOHPHQW� DUH� DYDLODEOH�� ZRUG

GHVFULSWLRQV�IRU�HYHU\�SDUDPHWHU�DUH�JLYHQ��VHYHUDO�FKRLFHV�RI

XQLWV� LQFOXGLQJ� �VPDUW� XQLWV�� DUH� RIIHUHG�� DQG� XVHU� JXLGDQFH

OLPLWV� DUH� GLVSOD\HG� IRU� DOO� SDUDPHWHUV�� � 75$163257� LV

H[HFXWHG�XVLQJ�D�0$'�W\SH�GDWD�ILOH�ZULWWHQ�E\�WKH�*8,���7KLV

QHZ� DSSURDFK� WR� XVLQJ� 75$163257� LV� GHVFULEHG� DQG

H[DPSOHV�IURP�WKH�LQWHUIDFH�DUH�LOOXVWUDWHG�

,QWURGXFWLRQ

75$163257� >�@� LV� RQH� RI� WKH� VWDQGDUG� SURJUDPV

XVHG� WR� PRGHO� DQG� GHVLJQ� FKDUJHG� SDUWLFOH� WUDQVSRUW� OLQHV�

$OWKRXJK� 75$163257� RIIHUV� SRZHUIXO� ILWWLQJ� DQG� RWKHU

DQDO\VLV�FDSDELOLWLHV��QHZ�XVHUV�RIWHQ�ILQG�WKH�LQLWLDO�VHW�XS�RI�D

GHVLJQ� SUREOHP� FKDOOHQJLQJ� DQG� WLPH� FRQVXPLQJ�� � :H� KDYH

GHYHORSHG� D� QHZ� DSSURDFK� WR� XVLQJ� 75$163257� E\

LQWHJUDWLQJ� LW� ZLWK� D� *8,� GHVLJQHG� VSHFLILFDOO\� WR� VXSSRUW

SDUWLFOH�EHDP�VLPXODWLRQ�DQG�DQDO\VLV�SURJUDPV���.QRZQ�DV�WKH

6KHOO�IRU�3DUWLFOH�$FFHOHUDWRU�5HODWHG�&RGHV��6�3�$�5�&����WKLV

*8,� SURYLGHV� D� XQLTXH� VRIWZDUH� HQYLURQPHQW� FXVWRPL]HG� WR

WKH� QHHGV� RI� WKH� DFFHOHUDWRU� FRPPXQLW\� >�@�� � 7KH� DSSURDFK

DGRSWHG� IRU� 75$163257� LV� VLPLODU� WR� WKDW� XVHG� IRU

LQWHJUDWLQJ� RWKHU� SURJUDPV� LQWR� WKH� 6�3�$�5�&�� HQYLURQPHQW

>�����@�� � )LJXUH� �� VKRZV� D� FRPSXWHU� LQWHUIDFH� VFUHHQ� IRU� WKH

75$163257�*8,�

6HYHUDO� DGYDQFHG� FDSDELOLWLHV� KDYH� EHHQ� DGGHG� WR

6�3�$�5�&��WKDW�DUH�DLPHG�DW�LPSURYLQJ�WKH�SURGXFWLYLW\�RI�QHZ

XVHUV���7KHVH�QHZ�IHDWXUHV�ZHUH�HYDOXDWHG�XVLQJ�D�SURWRW\SH�RI

WKH� 75$163257� *8,� DV� WKH� SULPDU\� FRPSXWHU� WRRO� LQ� D

UHFHQW� FRXUVH� DW� WKH� 8�� 6�� 3DUWLFOH� $FFHOHUDWRU� 6FKRRO

�863$6����7KLV�SDSHU�HPSKDVL]HV�VHYHUDO�RI� WKH�QHZ�IHDWXUHV

DV� ZHOO� DV� RWKHU� LPSURYHPHQWV� LPSOHPHQWHG� IROORZLQJ� WKH

863$6�
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2YHUYLHZ�RI�WKH�*8,�IRU�75$163257

7KUHH�SULPDU\�HOHPHQWV�RI�WKH�LQWHUIDFH�DUH�VLPLODU�WR

WKRVH�RI�RWKHU�6�3�$�5�&��EDVHG�DSSOLFDWLRQV�DQG�DUH�VKRZQ�LQ

)LJXUH���� � D�0HQX�%DU��3DOHWWH�%DU�� DQG�'RFXPHQW�:LQGRZ�

7KH� 0HQX� %DU� FRQWDLQV� VWDQGDUG� �)LOH�� (GLW�� PHQX� LWHPV�

VSHFLILF� PHQXV� �9LHZ�� &RPPDQGV�� 3UHIHUHQFHV�� XVHG� WR

VXSSRUW�75$163257��DQG�D�VSHFLDO�PHQX��7UDMHFWRULHV�� WKDW

VXSSRUWV�QHZ� UD\� WUDFLQJ�PRGXOHV�EXLOW� LQ� WR� WKH�*8,� WKDW�GR

QRW� XVH� 75$163257�� � 7KH� UD\� WUDFLQJ� PRGXOHV� ZHUH

GHYHORSHG� IRU� D� FURVV�SODWIRUP� HGXFDWLRQDO� YHUVLRQ� RI� WKH

VRIWZDUH� WKDW� LV� GHVFULEHG� HOVHZKHUH� >�@�� � 7KH� 'RFXPHQW

:LQGRZ�DQG�3DOHWWH�%DU�DUH�WKH�SULPDU\�LQWHUIDFH�FRPSRQHQWV

IRU� VHWWLQJ� XS� D� EHDPOLQH�� � $Q� H[DPSOH� RI� D� 75$163257

EHDPOLQH�DSSHDUV�RQ�WKH�ORZHU�SDUW��0RGHO�6SDFH�3DQH��RI�WKH

'RFXPHQW� :LQGRZ� LQ� )LJXUH� ��� � 7R� EXLOG� D� EHDPOLQH�

WUDQVSRUW� HOHPHQWV� DUH� VHOHFWHG� IURP� WKH� 3DOHWWH� %DU� DQG

GUDJJHG� WR� WKH�0RGHO�6SDFH�3DQH�RI� WKH�'RFXPHQW�:LQGRZ�

7KH�3DOHWWH�%DU�FRQWDLQV�LFRQV�UHSUHVHQWLQJ�DOO�RI�WKH�WUDQVSRUW

FRPSRQHQWV�DQG�RWKHU�HOHPHQWV�DYDLODEOH�LQ�75$163257�

'DWD�,QSXW

3DUDPHWHUV�DUH�LQSXW�XVLQJ�'DWD�7DEOHV�� �7KH�*OREDO

3DUDPHWHU� 3DQH� VKRZQ� LQ� )LJXUH� �� LOOXVWUDWHV� WKH� EDVLF� 'DWD

7DEOH� ZKLFK� FRQWDLQV� ILYH� ILHOGV� IRU� HDFK� SDUDPHWHU�� � WKH

SDUDPHWHU�QDPH��D�YDOXH�LQSXW�ER[��WKH�XQLWV�RI�WKH�SDUDPHWHU�

DQG� WZR� XVHU� JXLGDQFH� OLPLWV� IRU� WKH� SDUDPHWHU� YDOXH�� � 7KH

JXLGDQFH� OLPLWV� FDQ� LQFRUSRUDWH� H[SHUW� V\VWHP� W\SH� UXOHV�RI�

WKXPE� >���@� WR� DVVLVW� WKH� XVHU� LQ� VHWWLQJ� XS� SUREOHPV�� � $OO

JXLGDQFH�OLPLWV�DUH�VRIW��VR�WKDW�DQ\�YDOXH�FDQ�EH�HQWHUHG�DQG�LW

ZLOO� EH� SDVVHG� WR� 75$163257�� � 7KH� OLPLWV� VHUYH� RQO\� WR

SURYLGH�XVHUV�ZLWK�D�YLVXDO�DOHUW�LI�DQ�HQWHUHG�YDOXH�PD\�KDYH

LPSUDFWLFDO�FRQVHTXHQFHV�

8VHUV�PD\� VHOHFW� GLIIHUHQW� RSWLRQV� IRU� WKH� XQLWV� RI� D

SDUDPHWHU�YLD�SRS�XS�PHQXV� LQ� WKH�XQLWV� ILHOG�� �7KH�JXLGDQFH

OLPLWV��DV�ZHOO�DV�WKH�FXUUHQW�YDOXH��DUH�LPPHGLDWHO\�GLVSOD\HG

LQ�WKH�VHOHFWHG�XQLWV���7KH�*OREDO�3DUDPHWHUV�LQFOXGH�DOO�RI�WKH

WRS� OHYHO� EHDP�SDUDPHWHUV�� WKH� SDUWLFOH� FKDUJH� DQG�PDVV�� WKH

LQLWLDO�EHDP�HQHUJ\��HWF���2QO\�VRPH�RI�WKH�*OREDO�3DUDPHWHUV

DUH�XVHG� IRU�75$163257�FDOFXODWLRQV�ZKLOH�RWKHUV�� VXFK� DV

WKH�EHDP�FXUUHQW��DUH�XVHG�E\�WKH�UD\�WUDFLQJ�PRGXOHV�>�@�

'DWD� LQSXW� IRU� LQGLYLGXDO� FRPSRQHQWV� ��3LHFHV��� RI

WKH� EHDPOLQH� LV� DFFRPSOLVKHG� XVLQJ� 'DWD� 7DEOHV� LQ� 3LHFH

:LQGRZV���$�3LHFH�:LQGRZ�LV�DFFHVVHG�E\��GRXEOH�FOLFNLQJ�

WKH�PRXVH�EXWWRQ�ZKLOH� WKH�FXUVRU� LV�RQ� WKH�GHVLUHG�EHDPOLQH

FRPSRQHQW�� � 7KH� 3LHFH� :LQGRZV� GHYHORSHG� IRU� WKH

75$163257� *8,� KDYH� VHYHUDO� HQKDQFHPHQWV� WKDW

GLVWLQJXLVK�WKHP�IURP�WKRVH�XVHG�LQ�SUHYLRXV�6�3�$�5�&��EDVHG

DSSOLFDWLRQV�� � )LJXUH� �� LOOXVWUDWHV� DQ� H[DPSOH� RI� D� QHZ�3LHFH

:LQGRZ�

2QH� RI� WKH� QHZ� IHDWXUHV� RI� WKH� HQKDQFHG� 3LHFH

:LQGRZV� LV� WKH� DELOLW\� WR� XVH� GLIIHUHQW� VHWV� RI� SDUDPHWHUV� WR

GHVFULEH�D�EHDPOLQH�HOHPHQW���)RU�WKH�EHQG�HOHPHQW�LOOXVWUDWHG

LQ�)LJXUH����WKHUH�DUH�ILYH�GLIIHUHQW�ZD\V�RI�GHILQLQJ�WKH�GLSROH

VWUHQJWK�RI�WKH�EHQGLQJ�PDJQHW���7KH�VHOHFWLRQ�RI�LQSXW�RSWLRQV

VKRZQ� LQ� )LJXUH� �� LV� EDVHG� XSRQ� WKH� GLIIHUHQW� ZD\V� WKDW� D

PDJQHWLF�EHQG�FDQ�EH�VSHFLILHG�LQ�D�75$163257�LQSXW� ILOH�

DOWKRXJK� RWKHU� RSWLRQV� FRXOG� DOVR� EH� LQFOXGHG� LQ� WKH� 3LHFH

:LQGRZ�� � :KHQ� WKH� XVHU� VHOHFWV� RQH� RI� WKH� GLSROH� VWUHQJWK

RSWLRQV�� WKH� YDOXH� LQSXW� ER[HV� IRU� WKH� SDUDPHWHUV� DVVRFLDWHG

ZLWK�WKDW�VHOHFWLRQ�EHFRPH�DFWLYH��FDQ�EH�HGLWHG���ZKLOH�RWKHU

�GHSHQGHQW�� SDUDPHWHU� YDOXHV� DUH� SUHVHQWHG� LQ� D� GLVSOD\�RQO\

PRGH� �FDQQRW�EH�HGLWHG��� �7KH�6�3�$�5�&�� H[SHUW� UXOH� V\VWHP

LPPHGLDWHO\�XSGDWHV�DOO�GLVSOD\�RQO\�SDUDPHWHUV�ZKHQHYHU�DQ

HGLWDEOH�YDOXH�LV�FKDQJHG�� �SURYLGLQJ�XVHUV� IHHGEDFN�RQ�RWKHU

EHQG�SDUDPHWHUV�
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2XWSXW�'LVSOD\V

*UDSKLF� GLVSOD\V� RI� 75$163257� RXWSXW� GDWD� KDYH

WUDGLWLRQDOO\� EHHQ� DYDLODEOH� RQO\� E\� XVLQJ� SRVWSURFHVVRU

SURJUDPV�ZLWK� GDWD� DUFKLYH� ILOHV�� �2XU�*8,� SURYLGHV� EXLOW�LQ

SORWWLQJ� DQG� JUDSKLFDO� WRROV� WKDW� GLVSOD\� SORWV� LPPHGLDWHO\

DIWHU�D�75$163257�FDOFXODWLRQ���7KUHH�RSWLRQV�DUH�DYDLODEOH

IRU�VHWWLQJ�XS�SORWV�XVLQJ�WKH�FXUUHQW�YHUVLRQ�RI�WKH�*8,����3ORWV

FDQ� EH� VSHFLILHG� IRU� �D�� XS� WR� IRXU� PDWUL[� HOHPHQWV� DV� D

IXQFWLRQ� RI� WKH� EHDPOLQH� DFFXPXODWHG� OHQJWK�� �E�� XS� WR� IRXU

EHDP� KDOI�ZLGWKV� RU� FHQWURLGV� DV� D� IXQFWLRQ� RI� WKH� EHDPOLQH

DFFXPXODWHG� OHQJWK�� RU� �F�� SORWV� RI� WKH� WUDQVYHUVH� �KRUL]RQWDO

DQG�YHUWLFDO�� SKDVH� VSDFH� HOOLSVHV� DW� WKH� ORFDWLRQ�RI� WKH� )LQDO

3LHFH� LQ� WKH� EHDPOLQH�� � )LJXUH� �� VKRZV� DQ� H[DPSOH� RI� WKH

SKDVH�VSDFH�HOOLSVH�SORWV�

2QFH�D�JUDSK�VXFK�DV�WKDW�VKRZQ�LQ�)LJXUH���KDV�EHHQ

JHQHUDWHG�� VHYHUDO� VXSSRUW� IXQFWLRQV� DUH� DYDLODEOH� WR� WKH� XVHU

IRU�IXUWKHU�DQDO\VLV�RI�WKH�GDWD���6SHFLILF�SORWWHG�SRLQWV�XVHG�WR

JHQHUDWH� WKH� JUDSKV� DUH� GLVSOD\HG� E\� VHOHFWLQJ� 6KRZ� 3RLQWV�

7KH�FRRUGLQDWHV�RI�DQ\�SORWWHG�SRLQW�DUH�GLVSOD\HG�E\�FOLFNLQJ

RQ�WKH�V\PERO�IRU�WKDW�SRLQW���$Q\�UHJLRQ�RI�WKH�JUDSK�PD\�EH

VHOHFWHG�DQG�WKH�=RRP�,Q�EXWWRQ�XVHG�WR�H[SDQG�WKH�GLVSOD\�IRU

WKDW� UHJLRQ�� �$Q�XQOLPLWHG�QXPEHU�RI�]RRPV�DUH�DYDLODEOH� IRU

DQ\� UHJLRQ�RI� WKH� JUDSK�� �$Q� LQFUHDVLQJO\� GHWDLOHG� GLVSOD\� RI

WKH�JUDSK�GDWD�FDQ�EH�JHQHUDWHG�E\�XVLQJ�PXOWLSOH�DSSOLFDWLRQV

RI�WKH�=RRP�,Q�IHDWXUH�

2WKHU�)HDWXUHV

7KH� *8,� IRU� 75$163257� LQFOXGHV� VHYHUDO� RWKHU

DGYDQFHG� IHDWXUHV� WR� DLG� UHVHDUFKHUV� LQ� VROYLQJ� EHDPOLQH

GHVLJQ� SUREOHPV�� DQG� WR� DVVLVW� VWXGHQWV� LQ� OHDUQLQJ� DERXW

SDUWLFOH� RSWLFV�� � $� IXOO� FRPSOLPHQW� RI� *8,� WRROV� KDV� EHHQ

GHYHORSHG� WR� � VXSSRUW� 75$163257
V� ILWWLQJ� DQG� SDUDPHWHU

YDULDWLRQ� FDSDELOLWLHV� >�@�� LQFOXGLQJ� WKH� DELOLW\� WR� GHILQH

DOJHEUDLF� IXQFWLRQV� RI� LQSXW� DQG�RXWSXW� SDUDPHWHUV� IRU� XVH� DV

ILWWLQJ�FRQVWUDLQWV���7KH�7UDMHFWRULHV�PHQX�FRQWDLQV�RSWLRQV�>�@

IRU� WUDFLQJ� �DQG� GLVSOD\LQJ�� WKH� WUDQVYHUVH� EHDP� HQYHORSHV

WKURXJK�WKH�EHDPOLQH��LQFOXGLQJ�VSDFH�FKDUJH��DQG�IRU�WUDFLQJ�D

VLQJOH� UD\� WKURXJK� WKH� EHDPOLQH�� LQFRUSRUDWLQJ� WKH� HIIHFWV� RI

WKH�HQYHORSH�VSDFH�FKDUJH�IRUFHV���7KH�7857/(�>�@�SURJUDP

FDQ�DOVR�EH�UXQ�GLUHFWO\�IURP�WKH�LQWHUIDFH�WR�WUDFH�XS�WR�������

UD\V�WKURXJK�WKH�EHDPOLQH�

6XPPDU\

$� QHZ� JUDSKLFDO� XVHU� LQWHUIDFH� KDV� EHHQ� GHYHORSHG

IRU� WKH� 75$163257� FRGH�� � 7KH� LQWHJUDWHG� 75$163257�

*8,�SURJUDP�SURYLGHV�DQ�LQWHUDFWLYH�DQG�LQWXLWLYH�SDFNDJH�IRU

GHVLJQLQJ�EHDPOLQHV�� �%RWK�DFFRPSOLVKHG�DQG�QRYLFH�XVHUV�RI

75$163257�KDYH� UHDOL]HG� LQFUHDVHG� SURGXFWLYLW\� XVLQJ� WKH

*8,���7KH�QHZ�SDFNDJH�FRPSOLPHQWV�RWKHU�FRGHV�RSHUDWLQJ�LQ

WKH�VDPH�VRIWZDUH�HQYLURQPHQW�>���@�DQG�SURYLGHV�DFFHOHUDWRU

VFLHQWLVWV�ZLWK�D�XVHIXO�QHZ�WRRO�

$FNQRZOHGJHPHQWV

7KH� DXWKRUV� DUH� LQGHEWHG� WR� .DUO� %URZQ� IRU� XVHIXO

FRPPHQWV� RQ� HDUO\� YHUVLRQV� RI� WKH�75$163257�*8,�� � 7KH

DVVLVWDQFH� RI� 0DUN� 5HHG� DQG� -DPHV� *LOOHVSLH� LQ� GHYHORSLQJ

SDUWV�RI�WKH�6�3�$�5�&��LQWHUIDFH�DUH�JUDWHIXOO\�DFNQRZOHGJHG�

3RUWLRQV� RI� WKLV� ZRUN� KDYH� EHHQ� VXSSRUWHG� E\� WKH� 8�� 6�

'HSDUWPHQW� RI� (QHUJ\� XQGHU� 6%,5� JUDQW� QXPEHU� '(�)*���

��(5������

5HIHUHQFHV

>�@ '��&��&DUH\��.��/��%URZQ�DQG�)��5RWKDFNHU���7KLUG�2UGHU

75$163257� �� $� &RPSXWHU� 3URJUDP� IRU� 'HVLJQLQJ� &KDUJHG

3DUWLFOH� %HDP� 7UDQVSRUW� 6\VWHPV��� 6WDQIRUG� /LQHDU� $FFHOHUDWRU

&HQWHU�5HSRUW�1R��6/$&�5�������������SDJHV��������

>�@ *��+��*LOOHVSLH���7KH�6KHOO�IRU�3DUWLFOH�$FFHOHUDWHG�5HODWHG

&RGHV� �63$5&�� �� $� 8QLTXH� *UDSKLFDO� 8VHU� ,QWHUIDFH��� $,3

&RQIHUHQFH�3URFHHGLQJV���������������������

>�@ *��+��*LOOHVSLH�DQG�%��:��+LOO���$�*UDSKLFDO�8VHU�,QWHUIDFH

IRU�75$&(���'�,QFRUSRUDWLQJ�6RPH�([SHUW�6\VWHP�7\SH�)HDWXUHV��

����� /LQHDU� $FFHOHUDWRU� &RQIHUHQFH� 3URFHHGLQJV� �2WWDZD��� $(&/�

����������������������

>�@ *��+��*LOOHVSLH�DQG�%��:��+LOO�� �$Q� ,QWHUDFWLYH�*UDSKLFDO

8VHU� ,QWHUIDFH� IRU� WKH� /LQDF� %HDP� '\QDPLFV� &RGH� 3$50,/$��

3URFHHGLQJV�RI�WKH������,QWHUQDWLRQDO�/LQDF�&RQIHUHQFH��7VXNXED����

���������������

>�@ � &�� &�� 3DXOVRQ�� $�� 0�� 0�� 7RGG�� 0�� $�� 3HDFRFN�� 0�� )�

5HXVFK��'��%UXKZLOHU��6��/��0HQGHOVRKQ��'��%HUZDOG��&��3LDV]F]\N�

7�� 0H\HUV�� *�� +�� *LOOHVSLH�� %�� :�� +LOO� DQG� 5�� $�� -DPHVRQ�

�$FFHOHUDWRU� 6\VWHPV� 2SWLPL]LQJ� &RGH��� 3URF�� ����� 3DUWLFOH

$FFHOHUDWRU�&RQIHUHQFH�9RO���������������������

>�@ *�� +�� *LOOHVSLH�� %�� :�� +LOO�� 1�� $�� %URZQ�� 5�� &�

%DEFRFN�� +��0DUWRQR� DQG� '�� &�� &DUH\�� �7KH� 3DUWLFOH� %HDP

2SWLFV� ,QWHUDFWLYH�&RPSXWHU�/DERUDWRU\��� � WR�EH� SXEOLVKHG� LQ

WKH� SURFHHGLQJV� RI� WKH� &RPSXWDWLRQDO� $FFHOHUDWRU� 3K\VLFV

&RQIHUHQFH�� WR� EH� KHOG� ������ 6HSWHPEHU� LQ� :LOOLDPVEXUJ�

9LUJLQLD��������

>�@ '�� &�� &DUH\�� �7857/(� �7UDFH� 8QOLPLWHG� 5D\V� 7KURXJK
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