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7KH�QHZ�FRURQDYLUXV�RXWEUHDN�HPHUJHG�DW�WKH�HQG�RI������ZRUOGZLGH�LQ�D�YHU\�VKRUW�SHULRG�RI�WLPH��7KH�
QXPEHU�RI�YLFWLPV�RI�WKLV�YLUXV�XQWLO������������KDV�EHHQ����������7KH�FRQVHTXHQFHV�RI�WKHVH�YLUXVHV�LQ�
KXPDQV� DUH� FRPPRQ� FROG� RU�PLOG� LOOQHVV� LQ� WKH� XSSHU� UHVSLUDWRU\� UHJLRQ�� ,Q�PRUH� VHYHUH� FDVHV� FDQ�
FDXVHV�VHYHUH�LQWHUVWLWLDO�SQHXPRQLD�DQG�DFXWH�UHVSLUDWRU\�GLVWUHVV�V\QGURPH��$5'6��DQG�0LGGOH�(DVW�
UHVSLUDWRU\� V\QGURPH� �0(56�� DQG�� VHYHUH� DFXWH� UHVSLUDWRU\� V\QGURPH� �6$56��� 6R� IDU� YDULRXV� GUXJV�
KDYH� EHHQ� SUHVFULEHG� DQG� XVHG� IRU� WKH� WUHDWPHQW�� +RZHYHU�� WKHLU� HIILFLHQF\� DQG� WKHLU� VLGH� HIIHFWV� IRU�
WUHDWPHQW�RI�SQHXPRQLD�RI�&29,'���DUH�XQNQRZQ�DQG�VKRXOG�EH�PRUH�LQYHVWLJDWHG��/RZ-GRVH�UDGLDWLRQ�
�/'5�� ���� WR� ���� F*UD\�*\��� KDV�EHHQ�XVHG�KLVWRULFDOO\� VLQFH� WKH� HDUO\� ����V�ZLWK�KRSHIXO� UHVXOWV� IRU�
SQHXPRQLD�WUHDWPHQW�DQG�ZDV�D�FRPPRQ�WUHDWPHQW�VROXWLRQ�IRU�YLUDO�SQHXPRQLD�XQWLO�WKH�����V� 
$V� VRPH� UHFHQW� VWXGLHV� KDYH� UDLVHG� WKH� XVH� RI� /'57� IRU� &29,'��� WUHDWPHQW�� ZH� VRXJKW� WR� UHYLHZ�
SUHYLRXV� HYLGHQFH� RIWKHUDSHXWLF� UROH� RI� /'57� LQ� WKH� LQIODPPDWRU\� GLVHDVHV� DV� ZHOO� DV� UHFHQW�
UHFRPPHQGDWLRQV�DERXW�FRQVLGHU�/'57�DV�WKH�WUHDWPHQW�PHWKRG�IRU�&29,'��� 
%DVHG�RQ�WKH�DYDLODEOH�HYLGHQFH�DQG�WKH�EDFNJURXQG�RI�VWXGLHV��LW�VHHPV�WKDW�FKRRVLQJ�D�GRVH����-����
*\�LQ�VHYHUH�FDVHV�RI�WKH�GLVHDVH��DV�ZHOO�DV�XVLQJ�UDGLDWLRQ�IRU�WKH�ZKROH�ERG\�LQVWHDG�RI�WKH�OXQJV��FDQ�
RSWLPL]H�WKH�LPPXQH�V\VWHP��DQG�RSWLPL]LQJ�WKH�LPPXQH�V\VWHP�ZLOO�KHOS�LPSURYH�&29,'-��� 
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7KH�QHZ�FRURQDYLUXV�RXWEUHDNV�HPHUJHG�DW�WKH�HQG�RI�
����� WR� WKH� HQWLUH� ZRUOG� LQ� D� YHU\� VKRUW� WLPH�� 7KH�
QXPEHU� RI� YLFWLPV� RI� WKLV� YLUXV� XQWLO� ����������� KDV�
EHHQ� ���������� 7KH� &RURQDYLUXV� �&R9�� LV� D� VLQJOH-
VWUDQGHG�� 51$� YLUXVHV� WKDW� FDQ� LQIHFW� DQLPDOV� DQG�
KXPDQV��DQG��OLNH�RWKHU�51$�YLUXVHV�DUH�PXWDWLQJ���$W�
ILUVW�� WKH� QHZ� YLUXV� ZDV� QDPHG� ����-Q&R9���
VXEVHTXHQWO\�� WKH� ,QWHUQDWLRQDO� &RPPLWWHH� RQ�
7D[RQRP\�RI�9LUXVHV��,&79��DSSOLHG� WKH� WHUP�6$56-
&R9-��IRU�WKH�YLUXV�DQG�&29,'-����IRU�WKH�GLVHDVH�� 
7KH� FRQVHTXHQFHV� RI� WKHVH� YLUXVHV� FDQ� EH� LQ�
KXPDQV�� FRPPRQ� FROG� RU� PLOG� LOOQHVV� LQ� WKH� XSSHU�
UHVSLUDWRU\� UHJLRQ�� ,Q� PRUH� VHYHUH� FDVHV� FDQ� FDXVH�
VHYHUH� LQWHUVWLWLDO� SQHXPRQLD� DQG� DFXWH� UHVSLUDWRU\�
GLVWUHVV� V\QGURPH� �$5'6�� DQG� WKH� PLGGOH� HDVW�
UHVSLUDWRU\� V\QGURPH� �0(56�� DQG�� VHYHUH� DFXWH�
UHVSLUDWRU\� V\QGURPH� �6$56������� ,Q� DFXWH� FDVHV�� WKH�
YLUXV� FDQQRW� EH� FRQWUROOHG� HIIHFWLYHO\� E\� WKH� LPPXQH�
V\VWHP� DQG� FDQ� VSUHDG� PRUH� ZLGHO\�� WKLV� OHDG� WR�
DFWLYDWH� PDFURSKDJHV� DQG� JUDQXORF\WHV� DQG� UHOHDVH�
SUR-LQIODPPDWRU\� F\WRNLQHV�DQG� OXQJ� WLVVXH�GDPDJH���
3URLQIODPPDWLRQ�DQG�VHFUHWLRQ�RI�F\WRNLQHV�� LQFOXGLQJ�
,/-��� RFFXU� LQ�&29,'-��� ����� 7R� FRQWURO� LQIODPPDWLRQ�
OHDGLQJ� WR� $5'6� DQG� UHVSLUDWRU\� IDLOXUH�� VHYHUDO�
SURPLVLQJ�PHGLFLQHV� WKDW�GLUHFWO\�RU� LQGLUHFWO\�SOD\�DQ�
DQWL-LQIODPPDWRU\�DQG�LQKLELWRU\�UROH�LQ�,/-��KDYH�EHHQ�
LQYHVWLJDWHG�-�� 
7KH�:+2�KDV�FRQILUPHG�WKDW�FXUUHQWO\�WKHUH�LVQ
W�DQ\�
VDIH�DQG�HIIHFWLYH�GUXJ����EXW�RQO\�VXSSRUWLYH�GUXJV����
6R�IDU��YDULRXV�GUXJV�KDYH�EHHQ�SUHVFULEHG�DQG�XVHG�

IRU�WUHDWPHQW��1HZ�UHVHDUFK�VKRZV�WKDW�DQWLYLUDO�GUXJV�
WKDW� LQKLELW� QHXUDPLQLGDVH� �2VHOWDPLYLU�� 3HUDPLYLU�
=DQDPLYLU�� *DQFLFORYLU�� $FLFORYLU�� 5LEDYLULQ�� DUH�
LQHIIHFWLYH� DJDLQVW� &29,'������ 7KHUH� LV� VRPH�
HYLGHQFH� DERXW� WKH� HIIHFWLYHQHVV� RI� WKH� �5HPGHVLYLU��
/RSLQDYLU�� 5LWRQDYLU�� /RSLQDYLU�� 5LWRQDYLU� &RPELQHG�
ZLWK� LQWHUIHURQ-ȕ�� SODVPD� WKHUDS\�� DQG� PRQRFORQDO�
DQWLERGLHV�IRU�&29,'����+RZHYHU��WKHLU�HIILFLHQF\�DQG�
WKHLU� VLGH� HIIHFWV� IRU� WKH� WUHDWPHQW� RI� SQHXPRQLD� RI�
&29,'��� DUH� XQNQRZQ� DQG� VKRXOG� EH� PRUH�
LQYHVWLJDWHG��� 
%HVLGHV�� LW�PD\�QRW�EH�QHFHVVDU\�WR�WDNH�PHGLFLQH�DW�
WKH�HDUO\�VWDJHV�RI� WKH�GLVHDVH�DQG�PD\�ZHDNHQ� WKH�
LPPXQH�V\VWHP�DQG�FDXVH�YLUDO�UHSOLFDWLRQ��7KH�XVH�RI�
GUXJV� LQ� DQ� DGYDQFHG� VWDJH� RI� WKH� GLVHDVH� LV� VWLOO�
GHEDWDEOH���� ,PSURSHU�XVH� RI� WKH�GUXJ�PD\�DOVR� OHDG�
WR� UDSLG� DGDSWDWLRQ� WR� UHVLVWDQFH���� 7KH� SURYLVLRQ� RI�
PHGLFLQH�DQG�WUHDWPHQW�HFRQRPLFDOO\�KDV�SXW�D� ORW�RI�
SUHVVXUH� RQ� WKH� WUHDWPHQW� V\VWHP� RI� DOO� FRXQWULHV��
7KHUHIRUH��LW�LV�QHFHVVDU\�WR�ILQG�DQ�HIIHFWLYH�WUHDWPHQW�
PHWKRG�WKDW�LV�ERWK�HFRQRPLFDOO\�YLDEOH�DQG�UHOLDEOH� 
$W� WKH� EHJLQQLQJ� RI� WKH� GLVFRYHU\� RI� ;-UD\V��
LWV GLDJQRVWLF� DSSOLFDWLRQ� ZDV� PRUH� FRQVLGHUHG�� EXW�
ODWHU� GRFWRUV� QRWLFHG� VLJQLILFDQWO\� FKDQJHV� LQ� WKH�
SDWLHQW¶V� PHGLFDO� FRQGLWLRQ� E\� UDGLDWLRQ�� DQG� LW� LV�
FRQVLGHUHG�DV�D�WKHUDSHXWLF�DSSOLFDWLRQV��� 
/RZ-GRVH�UDGLDWLRQ� �/'5�� ���� WR�����FHQWL*UD\�F*\���
KDV�EHHQ�XVHG�KLVWRULFDOO\�VLQFH� WKH�HDUO\�����V�ZLWK�
KRSHIXO� UHVXOWV� IRU� SQHXPRQLD� WUHDWPHQW� DQG� ZDV� D�
FRPPRQ� WUHDWPHQW�VROXWLRQ� IRU�YLUDO�SQHXPRQLD�XS� WR�
WKH�����V� ��-����7KH� ORZ�GRVH�RI� UDGLDWLRQ� �/'5�� LV�D�
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GRVH� WKDW� FUHDWHV� PXOWLSOH� FROOLVLRQV� DQG� VXIILFLHQW�
UHDFWLYH�R[\JHQ�VSHFLHV��526��WR�DFWXDWH�WKH�LPPXQH�
V\VWHP� DQG� FDXVH� YLVLEOH� KHDOWK� DGYDQWDJHV�� +LJK-
GRVH� UDGLDWLRQ�+'5�� LV� D� GRVH� WKDW� VXSSUHVVHV� DQG�
GDPDJHV� WKH� LPPXQH� V\VWHP�� FDXVLQJ� LPPHGLDWH� RU�
ODWHQW�GDPDJH��)LJXUH�,���� 
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+'5�9V�/'5 
7KHUH� LV� VWURQJ� HYLGHQFH�� LQ� FRQWUDVW�� KLJK-GRVH�
UDGLDWLRQ� WKDW� SURGXFHV� LQIODPPDWRU\� F\WRNLQHV� LQWR�
LPPXQH� DQG� HQGRWKHOLDO� FHOOV��� � ORZ-GRVH� UDGLDWLRQ��
,QGXFHV� DQWL-LQIODPPDWRU\� HIIHFWV� WKURXJK� D� YDULRXV�
PHFKDQLVP� VXFK� DV� LQGXFLQJ� DSRSWRVLV� LQ� LPPXQH�
FHOOV��VHFUHWLQJ�DQWL-LQIODPPDWRU\� IDFWRUVDQG� UHGXFLQJ�
PDFURSKDJH� IXQFWLRQ�� DQG� SUHYHQWLQJ� F\WRNLQH�
VWRUPV��������� DQG� UHGXFWLRQ� RI� LQIODPPDWRU\� F\WRNLQHV�
VXFK� DV� ,/-����� /RZ-GRVH� UDGLDWLRQ� WKHUDS\
V� �/'57��
DQWL-LQIODPPDWRU\� HIIHFW� UHDFKHV� LWV� PD[LPXP� 
��� KRXUV� DIWHU� LUUDGLDWLRQ� DQG� GLVDSSHDUV� DIWHU� ��� 
KRXUV��-��� 
�7KHUH� DUH� DOVR� VWXGLHV� VKRZLQJ� WKDW� /'57� FDQ�
LPSURYH� WKH� LPPXQH� UHVSRQVH� LQ� DQLPDOV� ���� $QLPDO�
PRGHOV� VKRZ� � /'57� FDQ� KDOYH� WKH� DFXWH� SKDVH� RI�
SQHXPRQLD���2YHU�WKH�SDVW�GHFDGH��WKH�PRGXODWLRQ�RI�
PDQ\� LPPXQRORJLFDO� SURFHGXUHV� E\� /'57� KDV� EHHQ�
VWXGLHG� LQ� YLWUR� DQG� LQ� YLYR�� 7KH� PRVW� HIIHFWLYH�
PRGXODWLRQ�RI�WKHVH�SURFHVVHV�RFFXUV�DW�GRVHV�RI����-
���� *\�� ���� /'57� ����� *\� SHU� IUDFWLRQ�� DOVR� UHGXFHV�
LQIODPPDWLRQ�LQ�PXVFXORVNHOHWDO�GLVRUGHUV���� 
0HFKDQLVP�RI�DFWLRQ�RI�/'57� 
$�UHYLHZ�RI�D�VWXG\�RQ�WKH�WKHUDSHXWLF�HIIHFWV�RI�/'57�
RQ� EDFWHULDO� SQHXPRQLD� �OREXODU� DQG�
EURQFKRSQHXPRQLD��� VXOIDQLODPLGH� QRQ-UHVSRQVLYH��
LQWHUVWLWLDO�� DQG� DW\SLFDO� SQHXPRQLD�� HVSHFLDOO\� ZKHQ�
LUUDGLDWLRQ� ZDV� SHUIRUPHG� RQ� GD\V� �-���� FOLQLFDO�
V\PSWRPV�VWDUWHG��DQVZHUHG�DSSURSULDWHO\�DQG�OHDG�WR�
UDSLGO\� UHOLHYLQJ� V\PSWRPV�� LQFUHDVHG� UHFRYHU\�� DQG�
UHGXFHG�PRUWDOLW\��� 
9DULRXV� HQYLURQPHQWDO� IDFWRUV� SRODUL]H� PDFURSKDJHV�
LQWR� WZR� VHSDUDWH� SKHQRW\SHV�� D� SUR-R[LGDWLYH�SUR-
LQIODPPDWRU\�0��SKHQRW\SH�DQG�DQ�DQWL-LQIODPPDWRU\�
0��SKHQRW\SH�����&DODEUHVH�FRQVLGHUV�WKH�SRODUL]DWLRQ�
RI� PDFURSKDJHV� WR� DQ� DQWL-LQIODPPDWRU\� RU� 0��

SKHQRW\SH�D��SRVVLEOH�WKH�SURFHVV�E\�ZKLFK�UDGLDWLRQ�
WKHUDS\�57�� GHFUHDVHV� LQIODPPDWLRQ� DQG� VLPSOLILHV�
UHFRYHU\��� 
/'5�� RQ� WKH� RWKHU� KDQG�� FDQ� LQFUHDVH� WKH� WR[LFLW\� RI�
1DWXUDO�.LOOHU�FHOOV��1.�FHOOV��DQG�GLIIHUHQWLDWH�PDWXUH�
GHQGULWLF� FHOOV� �P'&V�� DQG� 0�� PDFURSKDJHV� DQG�
DFWLYDWH� 7� KHOSHU� W\SH� �� �7K��� DQG� %� FHOOV�� ZKLFK�
LPSURYH� WKH� LPPXQH� V\VWHP� DQG� /'5� UHJXODWHV� WKH�
QHJDWLYH� HIIHFWV� RI� WKH� LPPXQH� UHVSRQVH� E\�
FRQYHUWLQJ�LPPDWXUH�'&V�WR�P'&V�DQG�LQGXFLQJ�0�)�
PDFURSKDJHVGLIIHUHQWLDWLRQ� DQG� VWLPXODWLQJ�
5HJXODWRU\�7�FHOOV�7UHJ��UHWHQWLRQ�H[SDQVLRQ��� 
$�VWXG\�RQ�UDWV�VKRZHG�WKDW�/'57�UHJXODWHV�LPPXQH�
UHVSRQVHV� WKDW� H[KLELW� LPPXQH� KRUPRQH� IHDWXUHV��
0XOWLSOH�PROHFXODU� IXQFWLRQV�DQG�FHOOXODU� FRPSRQHQWV�
DUH�LQYROYHG�LQ�WKH�FOLQLFDO�HIILFDF\�RI�/'57��� 
3DVW� VWXGLHV� DOVR� VKRZ� WKDW� /'57� UHJXODWHV� WKH�
QXPEHU� RI� O\PSKRF\WHV�� FRQWURO� EDFWHULDO� LQIHFWLRQV��
DQG� FDQ� UHJXODWH� H[FHVVLYHO\� � LQIODPPDWRU\�
UHVSRQVHV��H[DFWO\�ZKDW�&29,'-���SDWLHQWV�QHHG���� 

8VH�RI�/'57�LQ�WKH�WUHDWPHQW�RI�&RYLG-�� 
5HFHQWO\��D�WHDP�RI�$PHULFDQ�DQG�,UDQLDQ�UHVHDUFKHUV�
SURSRVHG�WKH�XVH�RI�/'57�WR�WUHDW�&29,'-����.LUNE\�
DQG� 0DFNHQ]LH� DOVR� VDLG� WKDW� SQHXPRQLD� WUHDWPHQW�
ZLWK�;-UD\V�LV�QRW�D�QHZ�LVVXH�LQ�WKH���WK�FHQWXU\�DQG�
WUHDW� WKH� OXQJV� DIIHFWHG� E\� SQHXPRQLD� FDXVHG� E\�
&29,'-��� ZLWK� ORZ� OLQHDU� HQHUJ\� WUDQVIHU�/(7�DQG�
GRVH�IHZHU�WKDQ����F*\�UDGLDWLRQ�KDV�EHHQ�VKRZQ�WR�
UHGXFH� LQIODPPDWLRQ� DQG� UHOLHYH� OLIH-WKUHDWHQLQJ�
V\PSWRPV��� 
6HYHUDO� PHGLFDO� LQVWLWXWLRQV� KDYH� EHJXQ� UDGLDWLRQ�
WKHUDS\� IRU� &29,'-��� DQG� VHYHUDO� /'5� WHVWV� WR� WKH�
OXQJV� ZHUH� EHLQJ� SHUIRUPHG� LQ� WKH�8QLWHG� 6WDWHV� IRU�
SHRSOH� ZLWK� &29,'-��� SQHXPRQLD�� $QG� WKHUH� DUH�
VHYHUDO�VLPLODU�FDVHV�LQWHUQDWLRQDOO\��� 
7KH� FRXQWULHV� XQGHUJRLQJ� WKHVH� WHVWV� DUH� WKH�8QLWHG�
6WDWHV��6SDLQ�� ,WDO\�� ,UDQ�� )UDQFH��%HOJLXP�� DQG� ,QGLD�
��� 
$�FOLQLFDO�VWXG\� LV�SHUIRUPLQJ�RQ�&29,'���SDWLHQWV�LQ�
6SDLQ��ZLWK�D�GRVH�RI����*\�WR�OXQJ�DW�D�VLQJOH�IUDFWLRQ�
RI���*\�LQ���VHSDUDWH�IUDFWLRQV���–���K�DIWHU�WKH�ILUVW��
-XGJPHQW�LV�EDVHG�RQ�PHDVXULQJ�WKH�3D)LR��UDWLR�>WKH�
UDWLR�RI� WKH�SDUWLDO�SUHVVXUH�RI�R[\JHQ��3D2��DQG�WKH�
SHUFHQWDJH� RI� R[\JHQ� VXSSOLHG�� )L2��� ��-��� KRXUV�
DIWHU� LUUDGLDWLRQ�� FRPSDULQJ� UDGLRJUDSKV�� PROHFXODU�
DGKHVLRQ�� DQWL-LQIODPPDWRU\� F\WRNLQHV�� DQG� R[LGDWLYH�
VWUHVV� PHGLDWRUV�� 7KH� UHVXOWV� RI� WKLV� VWXG\� KDYH� QRW�
\HW�EHHQ�SXEOLVKHG���� 
,W� LV� LPSRUWDQW� WR�QRWH�WKDW� LQ�UHFHQW�UHSRUWV�� LQ�����-
����RI�SDWLHQWV��EORRG�FORWWLQJ�KDV�EHHQ�UHSRUWHG���-����
:KLFK�R[LGDWLYH�FDQ� UHGXFH�RU�EORFN�EORRG�FORWWLQJ����
6R� LQVWHDG� RI� LUUDGLDWLQJ� WKH� OXQJV�� WKH� ZKROH� ERG\�
VKRXOG�EH�LUUDGLDWHG��� 

&RQFHUQV�DERXW�WKH�FRQVHTXHQFHV 
'HVSLWH� DOO� HYLGHQFH� WKDW� VXSSRUWV� WKH� DQWL-
LQIODPPDWRU\� HIIHFWV� RI� /'57�� EXW� VRPH� VFLHQWLVW�
UDLVHG� FRQFHUQV� DERXW� WKH� VXSSUHVVLRQ� RI� LPPXQH�
UHVSRQVH� DJDLQVW� LQIHFWLRXV� DJHQWV� GXH� WR� WKH� DQWL-

/RZ�'RVH�5DGLDWLRQ�7KHUDS\�IRU�&RYLG-����%HQHILW�RU�7KUHDW" 
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LQIODPPDWRU\� HIIHFWV� RI� /'57� LQ� WKH� WUHDWPHQW� RI�
&29,'-���� $QG� DOVR� 6LQFH� WKHUH� LV� VRPH� HYLGHQFH�
DERXW�WKH�SRVVLELOLW\�RI�WKH�VSUHDG�DQG�WUDQVFULSWLRQ�RI�
YLUXVHV� GXH� WR� WKH� XVH� RI� UDGLDWLRQ� WKHUDS\��-���� WKH\�
KDYH� VXJJHVWHG� WKDW� WKH�ZKROH� ERG\� EH� LUUDGLDWHG� DW�
WKH�ULJKW�WLPH�LQVWHDG�RI�RQO\�OXQJ�UDGLDWLRQ��� 
,Q�UHVSRQVH�WR�WKHVH�FRQFHUQV��&DUOHV�DJUHHV�ZLWK�WKH�
QHHG� IRU� SUHFOLQLFDO� DQG� FOLQLFDO� H[DPLQDWLRQ� RI� WKLV�
SURFHGXUH� DQG� WKH� LPSRUWDQFH� RI� WKH� WLPHJLYLQJ� WKLV�
GRVH�� +RZHYHU�� KH� EHOLHYHV� WKDW� WKH� ULVNV� SRVHG� E\�
WKLV� VWXG\� DUH� YHU\� VPDOO� DQG� WKH� LQGXFWLRQ� RI�
VHFRQGDU\� GLVHDVHV� IRU� GRVHV� OHVV� WKDQ� ���F*\� LV�
QHJOLJLEOH���� � (YLGHQFH� VXJJHVWV� WKDW� WKH� WKUHVKROG�
GRVH�WKDW�LQGXFHV�VHFRQGDU\�FDQFHU�LV�KLJKHU�WKDQ�����
*\��� 
6RPH� VFLHQWLVWV� EHOLHYH� WKDW� /'5� FDQ� LQGXFH� DQWL-
FDQFHU� HIIHFWV� DQG� LQKLELW� WXPRU� JURZWK� DQG�
PHWDVWDVLV��7KH\�HYHQ�EHOLHYH�'1$�UHSDLU�DELOLW\�DQG�
7-FHOO�UHDFWLYH�DELOLW\��LQ�SHRSOH�ZKR�OLYH�LQ�D�KLJK�OHYHO�
RI�QDWXUDO� UDGLDWLRQ�+15��DUHD�DUH� LQFUHDVHG����6LQFH�
FRPSXWHG� WRPRJUDSK\� �&7�� GRVH� LV� �F*\� DQG� WKH�
UHFRPPHQGHG� GRVH� IRU� WUHDWPHQW� LV� �� WR� ���&7�� WKH�
ULVN�RI�VHFRQGDU\�FRPSOLFDWLRQV�LV�YHU\�VPDOO���� 
7KH� VDIHW\� RI� WKLV� PHWKRG� KDV� EHHQ� LQYHVWLJDWHG� E\�
YDULRXV� VWXGLHV�� ZKLFK� VKRZ� WKH� ULVN� RI� UDGLDWLRQ�
HIIHFWV�ZLWK� ORZ� GRVHV� LV� YHU\� VPDOO���-���� 'HVSLWH� DOO�
WKH� SUHYLRXV� VWXGLHV� RQ� WKH� WUHDWPHQW� RI� QRQ-
PDOLJQDQW� GLVHDVHV� ��� DQG� WKH� LQGXFWLRQ� RI� DQWL-
LQIODPPDWRU\� HIIHFWV� LQ� DQLPDOV� E\� /'57���� LW� LV� QRW�
SRVVLEOH� WR� GHWHUPLQH� WKH� FRUUHFW� WLPH� RI� LUUDGLDWLRQ�
DQG�WKH�VWDUW�DQG�HQG�WLPH�RI�WUHDWPHQW�LQ�&29,'-����
7KHUHIRUH�� WKH� QHHG� IRU� SUHFOLQLFDO� VWXGLHV� LV�
XQGHQLDEOH�7KHUH� DUH� DOVR� SUREOHPV� VXFK� DV� WKH�
ZRUNORDG� SUHVVXUH� RQ� UDGLRWKHUDS\� GHYLFHV� DQG� WKH�
SUREOHP� RI� LVRODWLQJ� FDQFHU� SDWLHQWV� IURP� &29,'-���
SDWLHQWV���� 

&21&/86,21 

/'57� LV� DQ� DIIRUGDEOH� QRQ-WR[LF� WUHDWPHQW� WKDW� LV�
DYDLODEOH� LQ�PRVW� SXEOLF� KRVSLWDOV��6R� ,W� FDQ�EH�XVHG�
IRU� D� ODUJH� QXPEHU� RI� SDWLHQWV� ZKR� GR� QRW� UHFHLYH�
VSHFLILF�DQWL-,/-��WUHDWPHQWV�DW�WKH�LQWHQVLYH�FDUH�XQLWV�
�,&8�� LQ� ORZ� DQG�PLGGOH� LQFRPH� FRXQWULHV��%DVHG� RQ�
WKH�DYDLODEOH�HYLGHQFH�DQG�WKH�EDFNJURXQG�RI�VWXGLHV��
LW� VHHPV� WKDW� FKRRVLQJ� D� GRVH� ���-���� *\� LQ� VHYHUH�
FDVHV�RI�WKH�GLVHDVH��DV�ZHOO�DV�XVLQJ�UDGLDWLRQ�IRU�WKH�
ZKROH� ERG\� LQVWHDG� RI� WKH� OXQJV�� FDQ� RSWLPL]H� WKH�
LPPXQH� V\VWHP�� DQG� RSWLPL]LQJ� WKH� LPPXQH� V\VWHP�
ZLOO�KHOS�LPSURYH�&29,'-��� 
(WKLFDO� SHUPLVVLRQ�� 7KLV� LV� D� UHYLHZ� DUWLFOH� DQG�
H[HPSW� IURP� WKH�HWKLFDO� SHUPLVVLRQ� IURP� WKH�DXWKRUV�
LQVWLWXWH�� 
&RQIOLFW�RI�,QWHUHVW��7KHUH�LV�QR�FRQIOLFW�RI�LQWHUHVW� 
)XQGLQJ��7KHUH�ZDV�QR�DQ\�IXQGLQJ�DJHQF\� 

$87+25�&2175,%87,216 
$OPDQLH�$��$UWLFOH�ZULWLQJ�DQG�GDWD�FROOHFWLRQ 
$EEDVL�6��:ULWH�WKH�YLURORJ\�SDUW�RI�WKH�DUWLFOH�DQG�HGLW�
WKH�DUWLFOH 

5()(5(1&(6 

�� 6RXWK� &KLQD� 1HZVSRVW�� &RURQDYLUXV� SHQGDPLF�
FXUUHQW� QHZV�� &RQILUPHG� &RYLG-��� &DVHV��
>,QWHUQHW@�� $YDLODEOH� IURP� � � � KWWSV���PXOWLPHGLD��
VFPS�FRP�ZLGJHWV�FKLQD�ZXKDQYLUXV��� 

�� &RQWL�3��5RQFRQL�*��&DUDIID�$��*DOOHQJD�&��5RVV�
5�� )U\GDV� ,�� HW� DO�� ,QGXFWLRQ� RI� SUR-LQIODPPDWRU\�
F\WRNLQHV��,/-��DQG�,/-���DQG�OXQJ�LQIODPPDWLRQ�E\�
&RURQDYLUXV-��� �&29,-��� RU� 6$56-&R9-���� DQWL-
LQIODPPDWRU\� VWUDWHJLHV�� -� %LRO� 5HJXO� +RPHRVW�
$JHQWV�� ������ ������� ���-����� GRL�� ���������
&217,-(� 

�� 5|GHO� )�� $UHQDV� 0�� 2WW� 2-�� )RXUQLHU� &��
*HRUJDNLODV� $*�� 7DSLR� 6�� HW� DO�� /RZ-GRVH�
UDGLDWLRQ� WKHUDS\� IRU� &29,'-��� SQHXPRSDWK\��
ZKDW� LV� WKH� HYLGHQFH"� 6WUDKOHQWKHU�2QNRO�� ������
�����������-�����GRL� ��������V�����-���-�����-�� 

�� 6KHUHHQ� 0$�� .KDQ� 6�� .D]PL� $�� %DVKLU� 1��
6LGGLTXH� 5�� &29,'-��� LQIHFWLRQ�� 2ULJLQ��
WUDQVPLVVLRQ�� DQG� FKDUDFWHULVWLFV� RI� KXPDQ�
FRURQDYLUXVHV�� -� $GY� 5HV�� ������ ���� ��-���� 
GRL����������M�MDUH������������� 

�� &DVFHOOD�0��5DMQLN�0��&XRPR�$��'XOHERKQ�6&��'L�
1DSROL� 5�� )HDWXUHV�� HYDOXDWLRQ� DQG� WUHDWPHQW�
FRURQDYLUXV� �&29,'-����� � 6WDWSHDUOV� >LQWHUQHW@��
6WDW3HDUOV�3XEOLVKLQJ������� 

�� 3HWURVLOOR�1�� 9LFHFRQWH�*�� (UJRQXO�2�� ,SSROLWR�*��
3HWHUVHQ� (�� &29,'-���� 6$56� DQG� 0(56�� DUH�
WKH\� FORVHO\� UHODWHG"� &OLQ� 0LFURELRO� ,QIHFW�� ������
���������-�����GRL����������M�FPL������������� 

�� 5XVVHOO� %�� 0RVV� &�� *HRUJH� *�� 6DQWDRODOOD� $��
&RSH� $�� 3DSD� 6�� HW� DO�� $VVRFLDWLRQV� EHWZHHQ�
LPPXQH-VXSSUHVVLYH� DQG� VWLPXODWLQJ� GUXJV� DQG�
QRYHO� &29,'-��-D� V\VWHPDWLF� UHYLHZ� RI� FXUUHQW�
HYLGHQFH�� (� &DQFHU� 0HG� 6FL�� ������ ���� ������ 
GRL����������HFDQFHU����������� 

�� 0HKWD� 3�� 0F$XOH\� ')�� %URZQ� 0�� 6DQFKH]� (��
7DWWHUVDOO� 56�� 0DQVRQ� --�� HW� DO�� &29,'-����
FRQVLGHU� F\WRNLQH� VWRUP� V\QGURPHV� DQG�
LPPXQRVXSSUHVVLRQ�� /DQFHW�� ������ ������������
����-����GRL����������6����-�������������-�� 

�� 6LGGLTL�+.��0HKUD�05��&29,'-���LOOQHVV�LQ�QDWLYH�
DQG� LPPXQRVXSSUHVVHG� VWDWHV�� $� FOLQLFDO–
WKHUDSHXWLF� VWDJLQJ� SURSRVDO�� -� +HDUW� /XQJ�
7UDQVSODQW�� ������ ������� ���-��� GRL� ��������
M�KHDOXQ������������� 

��� <RXQJ� .�� 1,+� 3XEOLVKHV� &29,'-��� 7UHDWPHQW�
*XLGHOLQHV��1(-0�-�:DWFK��������$YDLODEOH�IURP��
KWWSV���ZZZ�MZDWFK�RUJ�IZ������������������QLK-
SXEOLVKHV-FRYLG-��-WUHDWPHQW-JXLGHOLQHV 

��� 'HQJ�64��3HQJ�+-��&KDUDFWHULVWLFV�RI�DQG�SXEOLF�
KHDOWK�UHVSRQVHV�WR�WKH�FRURQDYLUXV�GLVHDVH������
RXWEUHDN� LQ� &KLQD�� -� &OLQ� 0HG�� ������ ������ �����
GRL����������MFP�������� 

��� /L� +�� :DQJ� <�� ;X� -�� &DR� %�� 3RWHQWLDO� DQWLYLUDO�
WKHUDSHXWLFV� IRU� ����� 1RYHO� &RURQDYLUXV��
=KRQJKXD� -LH� +H� +H� +X� ;L� =D� =KL�$UWLFOH� LQ�
FKLQHVH��� ������ ������� (����� GRL�� ��������

$KODP�$OPDQLH��6DPDQHK�$EEDVL 

�� 
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FPD�M�LVVQ�����-��������������� 
��� 0RQWHUR� $�� $UHQDV� 0�� $OJDUD� 0�� /RZ-GRVH�

UDGLDWLRQ� WKHUDS\��FRXOG� LW�EH�D�JDPH-FKDQJHU� IRU�
&29,'-��"� &OLQ� 7UDQVODW� 2QFRO�� ������ �-���
GRL� ��������V�����-���-�����-\� 

��� ,UZLQ� ..�� 5HQ]HWWH� 1�� .RZDOLN� 7)�� -HQVHQ� -'��
$QWLYLUDO� GUXJ� UHVLVWDQFH� DV�DQ� DGDSWLYH�SURFHVV��
9LUXV� (YRO�� ������ ������ YLHZ����� GRL���������YH�
YHZ���� 

��� &XWWOHU� -0�� $SSOLFDWLRQ� RI� ORZ� GRVHV� RI� LRQL]LQJ�
UDGLDWLRQ� LQ� PHGLFDO� WKHUDSLHV�� 'RVH� 5HVSRQVH��
������ ������� ������������������
GRL� ������������������������� 

��� &DODEUHVH�(-��'KDZDQ�*��+RZ�UDGLRWKHUDS\�ZDV�
KLVWRULFDOO\� XVHG� WR� WUHDW� SQHXPRQLD�� FRXOG� LW� EH�
XVHIXO� WRGD\"�<DOH�-�%LRO�0HG������������������-
���� 

��� 2SSHQKHLPHU� $�� 5RHQWJHQ� WKHUDS\� RI� ³YLUXV´�
SQHXPRQLD��$P�-�5RHQWJHQRO�5DGLDW�7KHU��������
�������-�� 

��� 'XELQ� ,�� %D\OLQ� *�� *REEOH� -:�� 7KH� HIIHFW� RI�
URHQWJHQ� WKHUDS\� RQ� H[SHULPHQWDO� YLUXV�
SQHXPRQLD�� RQ� SQHXPRQLD� SURGXFHG� LQ� ZKLWH�
PLFH� E\� VZLQH� LQIOXHQ]D� YLUXV�� $P� -� 5RHQWJHQRO�
5DGLXP�7KHU���������������-��� 

��� $OJDUD� 0�� $UHQDV� 0�� 0DULQ� -�� 9DOOYHUGX� ,��
)HUQDQGH]-/HWyQ�3��9LOODU�-��HW�DO��/RZ�GRVH�DQWL-
LQIODPPDWRU\� UDGLRWKHUDS\� IRU� WKH� WUHDWPHQW� RI�
SQHXPRQLD� E\� FRYLG-���� D� SURSRVDO� IRU� D� PXOWL-
FHQWULF�SURVSHFWLYH�WULDO��&OLQ�7UDQVO�5DGLDW�2QFRO��
�����������-����GRL���������M�FWUR�������������� 

��� $UHQDV� 0�� $QWL-LQIODPPDWRU\� HIIHFWV� RI� ORZ-GRVH�
UDGLRWKHUDS\��,QGLFDWLRQV��GRVH�DQG�UDGLRELRORJLFDO�
PHFKDQLVPV� LQYROYHG�� 6WUDKOHQWKHU� 2QNRO�� ������
��������-����GRL����������V�����-���-����-�� 

��� 5|GHO� )�� .HLOKRO]� /�� +HUUPDQQ� 0�� 6DXHU� 5��
+LOGHEUDQGW� *�� 5DGLRELRORJLFDO� PHFKDQLVPV� LQ�
LQIODPPDWRU\� GLVHDVHV� RI� ORZ-GRVH� UDGLDWLRQ�
WKHUDS\�� ,QW� -� 5DGLDW� %LRO�� ������ ������� ���-����
GRL���������������������������� 

��� 'HORFK�/��)XFKV�-��5�FNHUW�0��)LHWNDX�5��)UH\�%��
*DLSO� 86�� /RZ-GRVH� LUUDGLDWLRQ� GLIIHUHQWLDOO\�
LPSDFWV�PDFURSKDJH�SKHQRW\SH�LQ�GHSHQGHQFH�RI�
ILEUREODVW-OLNH� V\QRYLRF\WHV� DQG� UDGLDWLRQ� GRVH�� -�
,PPXQRO� 5HV�� ������ ������ ���������
GRL���������������������� 

��� 5|GHO� )�� )UH\� %�� 0DQGD� .�� +LOGHEUDQGW� *��
+HKOJDQV�6��.HLOKRO]�/��HW�DO�� ,PPXQRPRGXODWRU\�
SURSHUWLHV� DQG� PROHFXODU� HIIHFWV� LQ� LQIODPPDWRU\�
GLVHDVHV� RI� ORZ-GRVH� [-LUUDGLDWLRQ�� )URQW� 2QFRO��
��������������GRL� ��������IRQF������������ 

��� 5R\R� /7�� 5HGRQGR� *$�� 3LDQHWWD� 0È�� 3UDW� 0$��
/RZ-GRVH� UDGLDWLRQ� WKHUDS\� IRU� EHQLJQ�
SDWKRORJLHV��5HS�3UDFW�2QFRO�5DGLRWKHU����������
��������-���GRL����������M�USRU������������� 

��� /|GHUPDQQ� %��:XQGHUOLFK� 5�� )UH\� 6�� 6FKRUQ� &��
6WDQJO� 6�� 5|GHO� )�� HW� DO�� /RZ� GRVH� LRQLVLQJ�
UDGLDWLRQ� OHDGV� WR�D�1)-ț%�GHSHQGHQW�GHFUHDVHG�

VHFUHWLRQ� RI� DFWLYH� ,/-�ȕ� E\� DFWLYDWHG�
PDFURSKDJHV� ZLWK� D� GLVFRQWLQXRXV� GRVH-
GHSHQGHQF\��,QW�-�5DGLDW�%LRO�������������������-
����GRL������������������������������� 

��� <DQJ�*��.RQJ�4��:DQJ�*��-LQ�+��=KRX�/��<X�'��HW�
DO�� /RZ-GRVH� LRQL]LQJ� UDGLDWLRQ� LQGXFHV� GLUHFW�
DFWLYDWLRQ� RI� QDWXUDO� NLOOHU� FHOOV� DQG� SURYLGHV� D�
QRYHO� DSSURDFK� IRU� DGRSWLYH� FHOOXODU�
LPPXQRWKHUDS\�� &DQFHU� %LRWKHUDS\� DQG�
5DGLRSKDUPDFHXW�������������������-��� 

��� 2WW� 2-�� 1LHZDOG� 0�� :HLWPDQQ� +-'�� -DFRE� ,��
$GDPLHW]� ,$�� 6FKDHIHU� 8�� HW� DO�� '(*52�
JXLGHOLQHV� IRU� WKH� UDGLRWKHUDS\� RI� QRQ-PDOLJQDQW�
GLVRUGHUV��6WUDKOHQWKHUDSLH�XQG�2QNRORJLH�� ������
���������-�� 

��� &DODEUHVH� (-�� *LRUGDQR� --�� .R]XPER�:-�� /HDN�
5.��%KDWLD�71��+RUPHVLV�PHGLDWHV�GRVH-VHQVLWLYH�
VKLIWV� LQ� PDFURSKDJH� DFWLYDWLRQ� SDWWHUQV��
3KDUPDFRO�5HV����������������-��� 

��� &DODEUHVH�(��'KDZDQ�*��.DSRRU�5��.R]XPER�:��
5DGLRWKHUDS\� WUHDWPHQW� RI� KXPDQ� LQIODPPDWRU\�
GLVHDVHV�DQG�FRQGLWLRQV��RSWLPDO�GRVH��+XP��([S�
7R[LFRO������������������-�����GRL����������������
����������� 

��� &XL�-��<DQJ�*��3DQ�=��=KDR�<��/LDQJ�;��/L�:��HW�
DO�� +RUPHWLF� UHVSRQVH� WR� ORZ-GRVH� UDGLDWLRQ��
)RFXV� RQ� WKH� LPPXQH� V\VWHP� DQG� LWV� FOLQLFDO�
LPSOLFDWLRQV�� ,QW� -�0RO�6FL�� ������������� ����� GRL��
��������LMPV��������� 

��� (O-IDWDK� $�� $EG� (O-ZDKDE� +�� (]]�0.�� (O-NDEDQ\�
+$�� (O6RQEDW\� 60�� 5HGXFWLRQ� RI� VRPH� H[WUD-
DUWLFXODU� FRPSOLFDWLRQV� DVVRFLDWHG� ZLWK� DUWKULWLV�
GHYHORSPHQW� LQ� UDWV� E\� ORZ� GRVH� Ȗ-LUUDGLDWLRQ��
$UDE� -� 1XFOHDU� 6FL� $SSOLF�� ������ ������� ���-����
GRL�����������DMQVD����������������� 

��� *KDGLPL-0RJKDGDP�$��+DJKDQL�0��%HYHODFTXD�-��
-DIDU]DGHK�$��.DYHK-$KDQJDU�$��0RUWD]DYL�6��HW�
DO�� &29,'-��� WUDJLF� SDQGHPLF�� FRQFHUQV� RYHU�
XQLQWHQWLRQDO� ³GLUHFWHG� DFFHOHUDWHG� HYROXWLRQ´� RI�
QRYHO�&RURQDYLUXV��6$56-&R9-���DQG�LQWURGXFLQJ�
D�PRGLILHG�WUHDWPHQW�PHWKRG�IRU�$5'6��-�%LRPHG�
3K\VLFV� �(QJ������������������-���GRL� ���������
MESH�Y�L������-����� 

��� .LUNE\�&��0DFNHQ]LH�0��&RYLG-���5DSLG� OHWWHU�� ,V�
ORZ� GRVH� UDGLDWLRQ� WKHUDS\� D� SRWHQWLDO� WUHDWPHQW�
IRU� &29,'-��� SQHXPRQLD"� 5DGLRWKHU� 2QFRO��
������ ����� ����� GRL���������M�UDGRQF����������
���� 

��� &RQFD� -�� 3UHOLPLQDU\� 'DWD� 6XJJHVWV� /RZ-'RVH�
5DGLDWLRQ� 0D\� %H� 6XFFHVVIXO� 7UHDWPHQW� )RU�
6HYHUH� &RYLG-���� )RUEHV�� ������ $YDLODEOH� IURP��
KWWSV���ZZZ�IRUEHV�FRP�VLWHV�
MDPHVFRQFD�������������VW-KXPDQ-WULDO-
VXFFHVVIXOO\-WUHDWHG-FRYLG-��-XVLQJ-ORZ-GRVHV-RI-
UDGLDWLRQ�"VK FG����GF����� 

��� 1,+�� &OLQLFDO� WUDLOV�� $YDLODEOH� IURP�� KWWSV���
FOLQLFDOWULDOV�JRY�FW��UHVXOWV"WHUP FRYLG-
��	6HDUFK 6HDUFK� 

/RZ�'RVH�5DGLDWLRQ�7KHUDS\�IRU�&RYLG-����%HQHILW�RU�7KUHDW" 

�� 
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��� :LOO\DUG� &�� &RURQDYLUXV� EORRG-FORW� P\VWHU\�
LQWHQVLILHV�� 1DWXUH�� ������ ��������������� 
GRL����������G�����-���-�����-���� 

��� .ORN� )$�� .UXLS� 0�� 9DQ� 'HU� 0HHU� 1�� $UERXV� 0��
*RPPHUV� '�� .DQW� .�� HW� DO�� &RQILUPDWLRQ� RI� WKH�
KLJK� FXPXODWLYH� LQFLGHQFH� RI� WKURPERWLF�
FRPSOLFDWLRQV� LQ� FULWLFDOO\� LOO� ,&8� SDWLHQWV� ZLWK�
&29,'-����DQ�XSGDWHG�DQDO\VLV��7KURPERVLV�5HV��
��������������-�����GRL����������M�WKURPUHV�������
������� 

��� 3RLVV\� -�� *RXWD\� -�� &DSODQ� 0�� 3DUPHQWLHU� (��
'XEXUFT�7��/DVVDOOH�)��HW�DO��3XOPRQDU\�HPEROLVP�
LQ�&29,'-���SDWLHQWV��DZDUHQHVV�RI�DQ�LQFUHDVHG�
SUHYDOHQFH�� &LUFXODWLRQ�� ������ �������� ���-�����
GRL����������&,5&8/$7,21$+$������������ 

��� 9LROL� )�� 3LJQDWHOOL� 3��3ODWHOHW� R[LGDWLYH� VWUHVV� DQG�
WKURPERVLV�� 7KURPERVLV� 5HV�� ������ �������� ���-
����GRL����������M�WKURPUHV������������� 

��� 0HKGL]DGHK� $�� %HYHODFTXD� -�� 0RUWD]DYL� 6��
0RUWD]DYL� 6�� &29,'-���� ,QWURGXFLQJ� /RZ� 'RVH�
5DGLDWLRQ� DV� DQ� (IIHFWLYH� 7UHDWPHQW� IRU�
3QHXPRQLD� WKDW� 6KRXOGQ¶W� ,QGXFH� 6HOHFWLYH�
3UHVVXUH� DQG� 1HZ� 0XWDWLRQV�� -� %LRPHG� 3K\V�
(QJ������������������-����GRL�����������MESH�Y�L���
����-����� 

��� &HFFDOGL�3��0DUTXHWWH�&��:HEHU�3��*RXPHORQ�3��
7VLDQJ�+��,RQL]LQJ�UDGLDWLRQ�PRGXODWHV�WKH�VSUHDG�
RI�DQ�DSDWKRJHQLF�UDELHV�YLUXV�LQ�PRXVH�EUDLQ��,QW�
-� 5DGLDW� %LRO�� ������ ������� ��-���� GRL�� ���������
���������������� 

��� 5DPLUH]-)RUW� 0.�� =HQJ� -�� )HLO\� $�� 5DPLUH]-
3DFKHFR� /$�� -HQUHWWH� -0�� 0D\KHZ� '/�� HW� DO��
5DGLRWKHUDS\-LQGXFHG�UHDFWLYDWLRQ�RI�QHXURWURSKLF�
KXPDQ� KHUSHV� YLUXVHV�� 2YHUYLHZ� DQG�
PDQDJHPHQW�� -� &OLQ� 9LURO�� ������ ���� ��-���� GRL��
��������M�MFY������������� 

��� 0H]KLU�--��$GYDQL�6-��6PLWK�.'��'DUJD�7(��3RRQ�
$3��6FKPLGW�+�� HW� DO�� ,RQL]LQJ� UDGLDWLRQ� DFWLYDWHV�
ODWH�KHUSHV�VLPSOH[�YLUXV���SURPRWHUV�YLD�WKH�S���
SDWKZD\� LQ� WXPRUV� WUHDWHG�ZLWK� RQFRO\WLF� YLUXVHV��
&DQFHU� 5HV�� ������ �������� ����-���� GRL��
������������-�����&$1-��-����� 

��� ,RUGDQVNL\� 6�� 9DQ� 'X\QH� 5�� 6DPSH\� *&��

:RRGVRQ� &0�� )U\� .�� 6DLIXGGLQ� 0�� HW� DO��
7KHUDSHXWLF� GRVHV� RI� LUUDGLDWLRQ� DFWLYDWH� YLUDO�
WUDQVFULSWLRQ� DQG� LQGXFH� DSRSWRVLV� LQ� +,9-��
LQIHFWHG� FHOOV�� 9LURORJ\�� ������ ����� �-���� GRL��
��������M�YLURO������������� 

��� .HID\DW� $�� *KDKUHPDQL� )�� /RZ� GRVH� UDGLDWLRQ�
WKHUDS\� IRU� &29,'-��� SQHXPRQLD�� D� GRXEOH-
HGJHG� VZRUG�� 5DGLRWKHU� 2QFRO�� ������ ����� ���-
�����GRL����������M�UDGRQF������������� 

��� .LUNE\�&��0DFNHQ]LH�0��5HVSRQVH� WR�� /RZ� GRVH�
UDGLDWLRQ� WKHUDS\� IRU� &29,'-��� SQHXPRQLD� D�
GRXEOH-HGJHG�VZRUG��5DGLRWKHU�2QFRO�������������
�����GRL� ��������M�UDGRQF������������� 

��� -LQ�6�� -LDQJ�+��&DL� /��1HZ�XQGHUVWDQGLQJ� RI� WKH�
ORZ-GRVH� UDGLDWLRQ-LQGXFHG� KRUPHVLV�� 5DGLDWLRQ�
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