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$UWHPHWKHU����PJ�	�/XPHIDQWULQH���� PJ�'LVSHUVLEOH�7DEOHWV
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7DEOHWV

<HOORZ�FRORUHG��&LUFXODU��IODW�IDFHG��EHYHOHG�HGJH��XQFRDWHG�WDEOHWV�ZLWK�³L´�GHERVVHG�RQ�RQH
VLGH�DQG�SODLQ�RQ�RWKHU�VLGH�
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��� 7KHUDSHXWLF�LQGLFDWLRQV�

7KLV�PHGLFLQDO SURGXFW�LV�IRU�SDHGLDWULF�XVH�RQO\��

$UWHPHWKHU� DQG� /XPHIDQWULQH� 'LVSHUVLEOH� 7DEOHWV� LV� LQGLFDWHG� IRU� WKH� WUHDWPHQW� RI�

FKLOGUHQ� DQG� LQIDQWV� ZLWK� DFXWH�� XQFRPSOLFDWHG� LQIHFWLRQV� GXH� WR� 3ODVPRGLXP�

IDOFLSDUXP�RU�PL[HG�LQIHFWLRQV�LQFOXGLQJ�3��IDOFLSDUXP��$UWHPHWKHU�DQG�/XPHIDQWULQH�

'LVSHUVLEOH� 7DEOHWV� PD\� EH� XVHG� IRU� VHOI�DGPLQLVWUDWLRQ�� DV� VWDQG�E\� HPHUJHQF\�

WUHDWPHQW� LQ� FDVHV� RI� VXVSHFWHG� PDODULDO� LQIHFWLRQ�� ZKHQ� QR� GRFWRU� FDQ� EH� UHDFKHG�

ZLWKLQ����KRXUV�RU�WKH�PHGLFLQDO�SURGXFW�LV�QRW�ORFDOO\�DYDLODEOH��

$UWHPHWKHU� DQG� /XPHIDQWULQH� 'LVSHUVLEOH� 7DEOHWV� LV� HIIHFWLYH� DJDLQVW� ERWK� GUXJ��

VHQVLWLYH� DQG� GUXJ�UHVLVWDQW�3�� IDOFLSDUXP�� DQG� LW� LV� WKHUHIRUH� DOVR� UHFRPPHQGHG� IRU�

PDODULD� LQIHFWLRQV� DFTXLUHG� LQ� DUHDV� ZKHUH� WKH� SDUDVLWHV� PD\� EH� UHVLVWDQW� WR� RWKHU�

DQWLPDODULDOV�� &RQVLGHUDWLRQ� VKRXOG� EH� JLYHQ� WR� RIILFLDO� JXLGHOLQHV� DQG� WR� ORFDO�

UHFRPPHQGDWLRQV�EDVHG�RQ�WKH�SUHYDOHQFH�RI�UHVLVWDQFH�WR�DQWLPDODULDO�DJHQWV��2IILFLDO�

JXLGHOLQHV�DUH�WKRVH�LVVXHG�E\�WKH�:+2�DQG�E\�KHDOWK�DXWKRULWLHV��



��� 3RVRORJ\�DQG�PHWKRG�RI�DGPLQLVWUDWLRQ�

$UWHPHWKHU� DQG� /XPHIDQWULQH� 'LVSHUVLEOH� 7DEOHWV� LV� QRW� UHFRPPHQGHG� IRU� XVH� LQ�

FKLOGUHQ�EHORZ���NJ�ERG\�ZHLJKW�GXH�WR�D�ODFN�RI�GDWD�RQ�VDIHW\�DQG�HIILFDF\��

'LVSHUVLEOH� WDEOHWV� IRU� RUDO� DGPLQLVWUDWLRQ�� 7KH� GLVSHUVLEOH� WDEOHW�V�� IRU� RQH� GRVH�

VKRXOG�EH�VWLUUHG�LQ�D�VPDOO�DPRXQW�RI�ZDWHU��DSSUR[LPDWHO\����PO�SHU�WDEOHW��VR�WKDW�

WKH�DFWLYH�VXEVWDQFH�FDQ�EH�EHWWHU�GLVSHUVHG�EHIRUH�WKH�VXVSHQVLRQ�LV�GUXQN��6WLU�JHQWO\�

DQG�DGPLQLVWHU� LPPHGLDWHO\� WR� WKH�SDWLHQW��3RXU�VRPH�PRUH�ZDWHU� �DSSUR[LPDWHO\����

PO��LQWR�WKH�JODVV�DQG�JLYH�LPPHGLDWHO\�WR� WKH�SDWLHQW��)RRG�RU�GULQNV��VXFK�DV�PLON��

WKDW�DUH� ULFK� LQ� IDW� VKRXOG�EH�FRQVXPHG� IROORZLQJ� LQJHVWLRQ�RI� WKH�GRVH�HYHQ� WKRXJK�

SDWLHQWV� ZLWK� DFXWH� PDODULD� DUH� IUHTXHQWO\� DYHUVH� WR� IRRG�� 3DWLHQWV� VKRXOG� EH�

HQFRXUDJHG� WR� UHVXPH� QRUPDO� HDWLQJ� DV� VRRQ� DV� SRVVLEOH�� VLQFH� WKLV� LPSURYHV�

DEVRUSWLRQ�RI�DUWHPHWKHU�DQG�OXPHIDQWULQH��

,Q� WKH� HYHQW�RI�YRPLWLQJ�ZLWKLQ�RQH�KRXU�RI� DGPLQLVWUDWLRQ�� D� UHSHDW� GRVH� VKRXOG�EH�

WDNHQ�� 7KH� GLVSHUVLEOH� WDEOHW� LV� LQGLFDWHG� RQO\� IRU� LQIDQWV� DQG� FKLOGUHQ�� $� VHSDUDWH�

WDEOHW� IRUPXODWLRQ� LV� DYDLODEOH� IRU� DGROHVFHQWV� DQG� DGXOWV�� 7UHDWPHQW� VKRXOG� EH�

DGPLQLVWHUHG�DW� WKH� WLPH�RI� LQLWLDO�GLDJQRVLV�RU�DW� WKH�RQVHW�RI�V\PSWRPV��'RVDJH�IRU�

WUHDWPHQW� DQG� VWDQG�E\� HPHUJHQF\� WUHDWPHQW� $� VWDQGDUG� �� GD\� WUHDWPHQW� VFKHGXOH��

ZLWK�D�WRWDO�RI���GRVHV��LV�UHFRPPHQGHG�DV�IROORZV��

'RVDJH�LQ LQIDQWV�DQG�FKLOGUHQ������\HDUV�RI�DJHZHLJKLQJ�EHWZHHQ�� NJ�DQG������NJ

� WR������NJ�ERG\�ZHLJKW�

2QH�GLVSHUVLEOH�WDEOHW�RI�$UWHPHWKHU����PJ�DQG�/XPHIDQWULQH�����PJ�DW� WKH�WLPH�RI�

LQLWLDO�GLDJQRVLV�RU�DV�VRRQ�DV�V\PSWRPV�DSSHDU��RQH�GLVSHUVLEOH�WDEOHW�RI�$UWHPHWKHU�

���PJ�DQG�/XPHIDQWULQH�����PJ�DJDLQ�DIWHU���KRXUV�DQG�WKHQ�RQH�GLVSHUVLEOH�WDEOHW�RI�

$UWHPHWKHU����PJ�DQG�/XPHIDQWULQH�����PJ�WZLFH�GDLO\��LQ�WKH�PRUQLQJ�DQG�HYHQLQJ��

RQ�HDFK�RI�WKH�IROORZLQJ�WZR�GD\V��WRWDO�FRXUVH�FRPSULVHV���GLVSHUVLEOH�WDEOHWV���

�� WR������NJ�ERG\�ZHLJKW�

7ZR� GLVSHUVLEOH� WDEOHWV� RI�$UWHPHWKHU� ���PJ� DQG� /XPHIDQWULQH� ����PJ� DV� D� VLQJOH�

GRVH�DW� WKH� WLPH�RI� LQLWLDO� GLDJQRVLV�RU� DV� VRRQ� DV� V\PSWRPV�DSSHDU�� WZR�GLVSHUVLEOH�

WDEOHWV� RI� $UWHPHWKHU� ���PJ� DQG� /XPHIDQWULQH� ����PJ� DIWHU� �� KRXUV� DQG� WKHQ� WZR�

GLVSHUVLEOH�WDEOHWV�WZLFH�GDLO\�RI�$UWHPHWKHU����PJ�DQG�/XPHIDQWULQH�����PJ��LQ�WKH�



PRUQLQJ�DQG�HYHQLQJ��RQ�HDFK�RI� WKH� IROORZLQJ� WZR�GD\V� �WRWDO� FRXUVH�FRPSULVHV����

GLVSHUVLEOH�WDEOHWV�RI�$UWHPHWKHU���PJ�DQG�/XPHIDQWULQH�����PJ��

�� WR������NJ�ERG\�ZHLJKW�

7KUHH�GLVSHUVLEOH� WDEOHWV�RI�$UWHPHWKHU����PJ�DQG�/XPHIDQWULQH�����PJ�DV�D� VLQJOH�

GRVH�DW�WKH�WLPH�RI�LQLWLDO�GLDJQRVLV�RU�DV�VRRQ�DV�V\PSWRPV�DSSHDU��WKUHH�GLVSHUVLEOH�

WDEOHWV�RI�$UWHPHWKHU����PJ�DQG�/XPHIDQWULQH�����PJ�DJDLQ� DIWHU���KRXUV�DQG� WKHQ�

WKUHH�GLVSHUVLEOH�WDEOHWV�RI�$UWHPHWKHU��� PJ�DQG�/XPHIDQWULQH���� PJ�WZLFH�GDLO\��LQ�

WKH�PRUQLQJ�DQG�HYHQLQJ��RQ�HDFK�RI� WKH�IROORZLQJ�WZR�GD\V��WRWDO�FRXUVH�FRPSULVHV�

���GLVSHUVLEOH�WDEOHWV���

'RVDJH�LQ SDWLHQWV�ZLWK�LPSDLUHG�UHQDO�RU�KHSDWLF�IXQFWLRQ

1R�VSHFLILF�VWXGLHV�KDYH�EHHQ�SHUIRUPHG�LQ�WKHVH�SDWLHQW�SRSXODWLRQV��1R�VSHFLILF�GRVH�

DGMXVWPHQW�UHFRPPHQGDWLRQV�FDQ�EH�PDGH�IRU�WKHVH�SDWLHQWV��VHH�VHFWLRQV�����DQG�������

0RVW�SDWLHQWV�ZLWK�DFXWH�PDODULD�SUHVHQW�ZLWK�VRPH�GHJUHH�RI�KHSDWLF�LPSDLUPHQW��,Q�

FOLQLFDO�WULDOV�WKH�DGYHUVH�HYHQW�SURILOH�GLG�QRW�GLIIHU�LQ�SDWLHQWV�ZLWK�DQG�WKRVH�ZLWKRXW�

KHSDWLF� LPSDLUPHQW� �VHH� DOVR� VHFWLRQ� ������0RUHRYHU�� EDVHOLQH� DEQRUPDOLWLHV� LQ� OLYHU�

IXQFWLRQ� WHVWV� LPSURYHG� LQ� QHDUO\� DOO� SDWLHQWV� DIWHU� WUHDWPHQW� ZLWK� $UWHPHWKHU� DQG�

/XPHIDQWULQH�WDEOHWV��

1HZ�DQG UHFUXGHVFHQW�LQIHFWLRQV�

'DWD�IRU�D� OLPLWHG�QXPEHU�RI�SDWLHQWV�VKRZ�WKDW�QHZ�DQG�UHFUXGHVFHQW� LQIHFWLRQV�FDQ�

EH�WUHDWHG�ZLWK�D�VHFRQG�FRXUVH�RI�$UWHPHWKHU�DQG�/XPHIDQWULQH�'LVSHUVLEOH�7DEOHWV��

��� &2175$,1',&$7,216�

+\SHUVHQVLWLYLW\�WR�WKH�DFWLYH�VXEVWDQFHV�RU�WR�DQ\�RI�WKH�H[FLSLHQWV��6HYHUH�KHSDWLF�RU�

UHQDO�LPSDLUPHQW��VHH�DOVR�VHFWLRQ�������3DWLHQWV�ZLWK�VHYHUH�PDODULD�DFFRUGLQJ�WR�WKH�

:+2�GHILQLWLRQ��

)LUVW� WULPHVWHU� RI� SUHJQDQF\� LQ� VLWXDWLRQV� ZKHUH� RWKHU� VXLWDEOH� DQG� HIIHFWLYH�

DQWLPDODULDOV�DUH�DYDLODEOH��VHH�DOVR�VHFWLRQ�������

3DWLHQWV�ZLWK�D�IDPLO\�KLVWRU\�RI�FRQJHQLWDO�SURORQJDWLRQ�RI�WKH�47F�LQWHUYDO�RU�VXGGHQ�

GHDWK��RU�ZLWK�DQ\�RWKHU�FOLQLFDO�FRQGLWLRQ�NQRZQ�WR�SURORQJ�WKH�47F�LQWHUYDO��VXFK�DV



SDWLHQWV� ZLWK� D� KLVWRU\� RI� V\PSWRPDWLF� FDUGLDF� DUUK\WKPLDV�� FOLQLFDOO\� UHOHYDQW�

EUDG\FDUGLD�RU�VHYHUH�KHDUW�GLVHDVH�

3DWLHQWV� WDNLQJ� GUXJV� WKDW� SURORQJ� WKH47F� LQWHUYDO�� VXFK� DV� FODVV� ,$DQG� ,,,�

DQWLDUUK\WKPLFV�� QHXUROHSWLFV�� DQWLGHSUHVVDQWV�� FHUWDLQ� DQWLELRWLFV� �LQFOXGLQJ� VRPH�

DJHQWV�LQ�WKH�IROORZLQJ�FODVVHV�

PDFUROLGHV�� IOXRURTXLQRORQHV�� LPLGD]ROHV� DQG� WULD]ROHV��� DQWLIXQJDO� DJHQWV�� FHUWDLQ

QRQ�VHGDWLQJ� DQWLKLVWDPLQHV� �WHUIHQDGLQH�� DVWHPL]ROH�� DQG� FLVDSULGH�� 3DWLHQWV� ZLWK�

NQRZQ� GLVWXUEDQFHV� RI� HOHFWURO\WH� EDODQFH�� H�J�� K\SRNDODHPLD� RU� K\SRPDJQHVDHPLD��

3DWLHQWV� WDNLQJ� GUXJV� PHWDEROL]HG� E\� F\WRFKURPH� &<3�'�� �H�J�� IOHFDLQLGH�

PHWRSURORO��LPLSUDPLQH��DPLWULSW\OLQH��FORLPLSUDPLQH��

��� 6SHFLDO ZDUQLQJV DQG VSHFLDO SUHFDXWLRQV IRU XVH

$UWHPHWKHU�DQG�/XPHIDQWULQH�7DEOHWV�KDYH QRW�EHHQ�HYDOXDWHG�IRU�SURSK\OD[LV�DQG�DUH�

WKHUHIRUH�QRW�LQGLFDWHG�IRU�WKLV�XVH�

$UWHPHWKHU� DQG� /XPHIDQWULQH� 7DEOHWV� KDV� QRW� EHHQ� LQYHVWLJDWHG� LQ� WKH� WUHDWPHQW� RI�

FHUHEUDO PDODULD�RU RWKHU�VHYHUH�PDQLIHVWDWLRQV RI�VHYHUH�PDODULD� LQFOXGLQJ SXOPRQDU\�

RHGHPD�RU�UHQDO�IDLOXUH�

6HYHUH PDODULD

,Q� DGGLWLRQ� WR� WKH� ODFN� RI� FOLQLFDO� H[SHULHQFH�� XVH� RI� $UWHPHWKHU� DQG� /XPHIDQWULQH�

7DEOHWV� LQ� VXFK� FDVHV� LV� DOVR� LQDGYLVDEOH� RQ� SKDUPDFRNLQHWLF� JURXQGV� �WKH�

ELRDYDLODELOLW\�RI�DUWHPHWKHU�DQG��LQ�SDUWLFXODU��RI�OXPHIDQWULQH�LV�XQFHUWDLQ�LQ�SDWLHQWV�

ZLWK�KLJK�SDUDVLWDHPLD�DQG�OLWWOH�RU�QR�IRRG�LQWDNH��

$UWHPHWKHU�DQG�/XPHIDQWULQH�7DEOHWV�KDV�QRW�EHHQ�HYDOXDWHG�LQ��DQG�LV�QRW�LQGLFDWHG

IRU� WKH WUHDWPHQW RI PDODULD GXH WR 3�YLYD[� 3�PDODULDH RU 3�RYDOH� DOWKRXJK VRPH�

SDWLHQWV LQ FOLQLFDO VWXGLHV KDG FR�LQIHFWLRQ ZLWK 3� IDOFLSDUXPDQG 3� YLYD[ DW�

EDVHOLQH�$UWHPHWKHU DQG /XPHIDQWULQH 7DEOHWV DUH DFWLYH DJDLQVW EORRG VWDJHV RI 3��

YLYD[��EXW QRW�DJDLQVW�K\SQR]RLWHV�� �GRUPDQW IRUP���GRUPDQW VWDJH�LQ�KHSDWRF\WHV��

/LNH�RWKHU�DQWLPDODULDOV��H�J��KDORIDQWULQH��TXLQLQH��TXLQLGLQH���$UWHPHWKHU�DQG�

/XPHIDQWULQH 7DEOHWV PD\ SURORQJ WKH 47F LQWHUYDO� DOWKRXJK QR FOLQLFDO DGYHUVH�

HIIHFW�DWWULEXWDEOH�WR�47F�SURORQJDWLRQ��H�J��V\QFRSH��VXGGHQ�GHDWK��KDV�EHHQ�UHSRUWHG�

�VHH�VHFWLRQ������



$UWHPHWKHU� DQG� /XPHIDQWULQH� 'LVSHUVLEOH� 7DEOHWV� KDV� QRW� EHHQ� VWXGLHG� IRU� HIILFDF\

DQG� VDIHW\� LQ� SDWLHQWV� ZLWK� VHYHUH� KHSDWLF� RU� UHQDO� LPSDLUPHQW�� DQG� WKHUHIRUH� QR�

UHFRPPHQGDWLRQV�FDQ�EH�PDGH�IRU�WKHVH�SDWLHQW�SRSXODWLRQV�

3DWLHQWV�ZKR�UHPDLQ�DYHUVH�WR�IRRG�GXULQJ�WUHDWPHQW�VKRXOG�EH�FORVHO\ PRQLWRUHG��7KH�

ULVN�RI�UHFXUUHQFH�RI�GLVHDVH�PD\�EH�JUHDWHU��,I�WKH�SDWLHQW
V�FRQGLWLRQ�ZRUVHQV�GXULQJ�

WUHDWPHQW�ZLWK�$UWHPHWKHU�DQG�/XPHIDQWULQH

'LVSHUVLEOH�7DEOHWV��DOWHUQDWLYH�DQWLPDODULDO�WUHDWPHQW�VKRXOG�EH�VWDUWHG�ZLWKRXW�GHOD\��

,Q�VXFK�FDVHV��(&*�PRQLWRULQJ�LV�UHFRPPHQGHG�DQG�VWHSV�VKRXOG�EH�WDNHQ�WR�FRUUHFW�

DQ\� HOHFWURO\WH� GLVWXUEDQFHV�� )ROORZLQJ� WUHDWPHQW� RI� PL[HG� LQIHFWLRQV� LQFOXGLQJ� 3��

YLYD[�� IROORZ�XS� WUHDWPHQW� PXVW� EH� JLYHQ� LQ� RUGHU� WR� HUDGLFDWH� WKH� H[RHU\WKURF\WLF�

IRUPV�RI�3�9LYD[�

&DXWLRQ LV UHTXLUHG LI RWKHU PHGLFLQDO SURGXFWV DUH�JLYHQ FRQFRPLWDQWO\�

3DWLHQWV WUHDWHG FRQFRPLWDQWO\ ZLWK RWKHU DQWLPDODULDOV

'DWD� RQ� VDIHW\� DQG� HIILFDF\� DUH� OLPLWHG�� DQG� $UWHPHWKHU� DQG� /XPHIDQWULQH� 7DEOHWV�

VKRXOG�WKHUHIRUH�QRW�EH�JLYHQ�FRQFXUUHQWO\�ZLWK�RWKHU�DQWLPDODULDOV�XQOHVV�WKHUH�LV�QR�

RWKHU� WUHDWPHQW� RSWLRQ�� 7KH� ORQJ� HOLPLQDWLRQ� KDOI�OLIH� RI� OXPHIDQWULQH�PXVW� EH� WDNHQ�

LQWR� DFFRXQW� ZKHQ� DGPLQLVWHULQJ� TXLQLQH� LQ� SDWLHQWV� SUHYLRXVO\� WUHDWHG� ZLWK

$UWHPHWKHU� DQG�/XPHIDQWULQH�7DEOHWV��7KH�(&*�VKRXOG�EH�FORVHO\�PRQLWRUHG� LQ� WKLV�

FDVH��DV�ZHOO�DV�ZKHQ�$UWHPHWKHU�DQG�/XPHIDQWULQH�7DEOHWV�LV�DGPLQLVWHUHG�IROORZLQJ�

WUHDWPHQW�ZLWK�TXLQLQH��GXH WR�D SRVVLEOH�DGGLWLYH�SURORQJDWLRQ�RI WKH�47F�LQWHUYDO�WKDW�

KDV�EHHQ�REVHUYHG�LQ�KHDOWK\�VXEMHFWV�

3DWLHQWV SUHYLRXVO\ WUHDWHG ZLWK RWKHU DQWLPDODULDOV

6KRXOG� $UWHPHWKHU� DQG� /XPHIDQWULQH� 7DEOHWV� EH� DGPLQLVWHUHG� IROORZLQJ� WUHDWPHQW

ZLWK� PHIORTXLQH�� LW� LV� SDUWLFXODUO\� LPSRUWDQW� WR� HQVXUH� WKDW� $UWHPHWKHU� DQG�

/XPHIDQWULQH�7DEOHWV�LV WDNHQ WRJHWKHU ZLWK IRRG�DV OXPHIDQWULQH�OHYHOV PD\ RWKHUZLVH�

EH�LQVXIILFLHQW�

,Q�SDWLHQWV�SUHYLRXVO\�WUHDWHG�ZLWK�KDORIDQWULQH��$UWHPHWKHU�DQG�/XPHIDQWULQH�7DEOHWV�

VKRXOG�EH�DGPLQLVWHUHG�QR�HDUOLHU�WKDQ�RQH�PRQWK�DIWHU�WKH�ODVW�KDORIDQWULQH�GRVH��VHH�

VHFWLRQ������

3DWLHQWV WUHDWHG FRQFRPLWDQWO\ ZLWK RWKHU PHGLFLQDO SURGXFWV



$UWHPHWKHU DQG /XPHIDQWULQH�'LVSHUVLEOH�7DEOHWV VKRXOG QRW EH�XVHG FRQFRPLWDQWO\�

ZLWK�GUXJV�PHWDEROL]HG�E\�&<3�'���VHH�VHFWLRQ�����

$GGLWLRQDOO\��FDXWLRQ�LV�UHTXLUHG�ZKHQ�FRPELQLQJ�$UWHPHWKHU�DQG�/XPHIDQWULQH�

'LVSHUVLEOH 7DEOHWV ZLWK VXEVWUDWHV� LQKLELWRUV RU LQGXFHUV RI &<3�$� DV WKH�

WKHUDSHXWLF�HIIHFWV�RI�VRPH�GUXJV�PLJKW�EH�DOWHUHG��VHH�VHFWLRQV�����DQG������

��� ,QWHUDFWLRQ ZLWK RWKHU PHGLFLQDO SURGXFWV DQG RWKHU IRUPV RI�LQWHUDFWLRQ

7KH�PHFKDQLVPV�RI�WKH�SKDUPDFRORJLFDO�DQG�SKDUPDFRNLQHWLF�LQWHUDFWLRQV�DUH�QRW�DOO�

NQRZQ�� $UWHPHWKHU� DQG� OXPHIDQWULQH� DUH� VXEVWUDWHV� RI� &<3�$��� $GPLQLVWUDWLRQ� RI�

LQGXFHUV�RU�LQKLELWRUV�RI�&<3�$��PD\�WKHUHIRUH�OHDG�WR�DQ�LQFUHDVH�RU�D�UHGXFWLRQ�LQ�

H[SRVXUH�WR�OXPHIDQWULQH�DQG�DUWHPHWKHU�

)XUWKHU LQWHUDFWLRQV ZLWK &<3��� LVRHQ]\PHV

/XPHIDQWULQH� ZDV� IRXQG� WR� LQKLELW� &<3�'�� LQ� YLWUR�� 7KLV� PLJKW� EH� RI� SDUWLFXODU�

FOLQLFDO�UHOHYDQFH IRU VXEVWDQFHV ZLWK D QDUURZ WKHUDSHXWLF LQGH[� &R�DGPLQLVWUDWLRQ RI�

$UWHPHWKHU�DQG�/XPHIDQWULQH 'LVSHUVLEOH 7DEOHWV ZLWK GUXJV NQRZQ WR EH�PHWDEROL]HG�

E\� WKLV� LVRHQ]\PH� �H�J�� QHXUROHSWLFV� DQG� WULF\FOLF� DQWLGHSUHVVDQWV�� LV� FRQWUDLQGLFDWHG�

�VHH�VHFWLRQ������

,QGXFWLRQ RI &<3����HQ]\PHV

:KHUHDV� LQ� YLWUR� VWXGLHV� ZLWK� DUWHPHWKHU� DW� WKHUDSHXWLF� FRQFHQWUDWLRQV� UHYHDOHG� QR�

VLJQLILFDQW� LQKLELWLRQ� ZLWK� &<3���� HQ]\PHV�� DUWHPHWKHU� DQG� GLK\GURDUWHPLVLQLQ�

�'+$��ZHUH� UHSRUWHG� WR�KDYH�D�PLOG� LQGXFLQJ�HIIHFW� RQ�&<3�$��DFWLYLW\��$OWKRXJK

WKH�FKDQJHV�KDYH�JHQHUDOO\�EHHQ�VOLJKW�DQG�DUH�XQOLNHO\� WR�SRVH�DQ\�SUREOHPV� LQ� WKH�

JHQHUDO� SDWLHQW� SRSXODWLRQ�� &<3�$�� LQGXFWLRQ�PLJKW� DOWHU� WKH� WKHUDSHXWLF� HIIHFWV� RI�

GUXJV� WKDW� DUH� SUHGRPLQDQWO\� PHWDEROL]HG� E\� WKLV� HQ]\PH� FODVV�� 7KUHH� VSHFLILF�

SKDUPDFRNLQHWLF� DQG� SKDUPDFRG\QDPLF� LQWHUDFWLRQ� VWXGLHV� ZLWK� NHWRFRQD]ROH� �D

SRWHQW�LQKLELWRU�RI�&<3�$����PHIORTXLQH�DQG�TXLQLQH�KDYH�EHHQ�FDUULHG�RXW�LQ�KHDOWK\�

YROXQWHHUV�

,QWHUDFWLRQV ZLWK DQWLPDODULDO GUXJV

3DWLHQWV� ZKR� DUH� WR� UHFHLYH� $UWHPHWKHU� DQG� /XPHIDQWULQH� 'LVSHUVLEOH� 7DEOHWV� PD\�

SUHYLRXVO\� KDYH� EHHQ� WUHDWHG� ZLWK� RWKHU� DQWLPDODULDOV�� ,QWHUDFWLRQV� ZLWK� PHIORTXLQH

DQG�TXLQLQH�ZHUH�WKHUHIRUH�VWXGLHG�LQ�KHDOWK\�YROXQWHHUV�



6HTXHQWLDO� RUDO� DGPLQLVWUDWLRQ� RI� PHIORTXLQH� SULRU� WR� $UWHPHWKHU� DQG� /XPHIDQWULQH�

'LVSHUVLEOH� 7DEOHWV� KDG� QR� HIIHFW� RQ� SODVPD� FRQFHQWUDWLRQV� RI� DUWHPHWKHU� RU� WKH�

DUWHPHWKHU�GLK\GURDUWHPLVLQLQ��'+$��UDWLR��EXW�WKHUH�ZDV�D�VLJQLILFDQW��DSSUR[LPDWHO\�

��±���� UHGXFWLRQ LQ SODVPD OHYHOV �&PD[ DQG $8&� RI OXPHIDQWULQH GXH WR�ORZHU PD[�

DEVRUSWLRQ�� SRVVLEO\� VHFRQGDU\� WR� D�PHIORTXLQH�LQGXFHG� GHFUHDVH� LQ� ELOH� SURGXFWLRQ��

3DWLHQWV� VKRXOG� EH� SDUWLFXODUO\� DGYLVHG� WR� FRPSHQVDWH� IRU� WKLV� GHFUHDVH� LQ�

ELRDYDLODELOLW\� E\� HDWLQJ� VRPHWKLQJ� ZKHQ� WDNLQJ� $UWHPHWKHU� DQG� /XPHIDQWULQH�

'LVSHUVLEOH�7DEOHWV��$V�D�UXOH�� WKHUHIRUH��FRPELQHG�DGPLQLVWUDWLRQ�RI�$UWHPHWKHU�DQG�

/XPHIDQWULQH� 'LVSHUVLEOH� 7DEOHWV� DQG� PHIORTXLQH� VKRXOG� EH� DYRLGHG�� ,Q� D� GUXJ�

LQWHUDFWLRQ�VWXG\� LQ�KHDOWK\�VXEMHFWV�� DGPLQLVWUDWLRQ�RI�$UWHPHWKHU� DQG�/XPHIDQWULQH�

7DEOHWV�DORQH� WR����VXEMHFWV�KDG�QR�HIIHFW�RQ� WKH�47F� LQWHUYDO��ZKLOH� L�Y�� LQIXVLRQ�RI�

TXLQLQH�DORQH�LQ����RWKHU�VXEMHFWV�FDXVHG�D�WUDQVLHQW�SURORQJDWLRQ�RI�WKH�47F�LQWHUYDO��

ZKLFK� ZDV� FRQVLVWHQW� ZLWK� WKH� NQRZQ� FDUGLRWR[LFLW\� RI� TXLQLQH�� 7KLV� HIIHFW� ZDV�

VOLJKWO\�� EXW� VLJQLILFDQWO\�� JUHDWHU� ZKHQ� TXLQLQH� ZDV� LQIXVHG� DIWHU� $UWHPHWKHU� DQG�

/XPHIDQWULQH�7DEOHWV�LQ����DGGLWLRQDO�VXEMHFWV��3ULRU DGPLQLVWUDWLRQ�RI $UWHPHWKHU�DQG�

/XPHIDQWULQH�7DEOHWV�WKXV�DSSHDUV�WR�LQFUHDVH�WKH�ULVN�RI�47F�SURORQJDWLRQ�DVVRFLDWHG�

ZLWK�LQWUDYHQRXV�DGPLQLVWUDWLRQ�RI�TXLQLQH�

&RQFXUUHQW� LQWUDYHQRXV� DGPLQLVWUDWLRQ� RI� TXLQLQH� ���� PJ�NJ� ERG\� ZHLJKW�� ZLWK�

$UWHPHWKHU� DQG /XPHIDQWULQH� 7DEOHWV� KDG� QR� HIIHFW� RQ� SODVPD� FRQFHQWUDWLRQV� RI�

OXPHIDQWULQH�RU�TXLQLQH��3ODVPD�FRQFHQWUDWLRQV�RI�DUWHPHWKHU�DQG�'+$�DSSHDU� WR�EH�

ORZHU�� ,Q� D� FOLQLFDO� VWXG\� �FDUULHG� RXW� LQ� 7KDLODQG��� $UWHPHWKHU� DQG� /XPHIDQWULQH�

7DEOHWV� ZDV� JLYHQ� WR� VRPH� DGXOW� SDWLHQWV� ZKR� KDG� QRW� UHVSRQGHG� WR� PHIORTXLQH� RU�

TXLQLQH�� ���� SDWLHQWV� UHFHLYHG� $UWHPHWKHU� DQG� /XPHIDQWULQH� 7DEOHWV� ZLWKRXW� DQ\�

SUHYLRXV� DQWLPDODULDO� WUHDWPHQW�� ZKHUHDV� LQ� ��� DQG� �� SDWLHQWV�� UHVSHFWLYHO\�� EORRG

OHYHOV� RI� TXLQLQH� RU� PHIORTXLQH� ZHUH� PHDVXUDEOH� DW� WKH� VWDUW� RI� WKH� VWXG\�� 7KHVH�

SDWLHQWV�VKRZHG�VDIHW\�DQG�SKDUPDFRNLQHWLF�SURILOHV�IRU�$UWHPHWKHU�DQG�/XPHIDQWULQH�

7DEOHWV�VLPLODU�WR�WKRVH�LQ�SDWLHQWV�ZKR�KDG�QR�GHWHFWDEOH�OHYHOV�RI�RWKHU�DQWLPDODULDOV�

,QWHUDFWLRQ ZLWK D &<3��� �$� LQKLELWRU �NHWRFRQD]ROH�

%RWK�DUWHPHWKHU�DQG�OXPHIDQWULQH�DUH�PHWDEROL]HG�SUHGRPLQDQWO\�E\�&<3�$���DQG�DW�

WKHUDSHXWLF� FRQFHQWUDWLRQV� GR� QRW� LQKLELW� WKLV� HQ]\PH�� ,Q� KHDOWK\� DGXOW� VXEMHFWV��

FRQFRPLWDQW�RUDO�DGPLQLVWUDWLRQ�RI�NHWRFRQD]ROH�ZLWK�$UWHPHWKHU�DQG�/XPHIDQWULQH



7DEOHWV�OHDGV�WR�D�PRGHVW�LQFUHDVH������IROG��LQ�H[SRVXUH��DUWHPHWKHU��������LQ�$8&�

DQG ����� LQ &�� '+$ ����� DQG ����� UHVSHFWLYHO\�� DQG OXPHIDQWULQH ����� DQG

������PD[� UHVSHFWLYHO\��� 7KLV� LQFUHDVH� LQ� H[SRVXUH� WR� WKH� DQWLPDODULDO� FRPELQDWLRQ�

ZDV�QRW� DVVRFLDWHG�ZLWK� LQFUHDVHG�DGYHUVH�HIIHFWV�RU� FKDQJHV� LQ�HOHFWURFDUGLRJUDSKLF�

SDUDPHWHUV�� %DVHG� RQ� WKLV� VWXG\�� GRVH� DGMXVWPHQW� RI� $UWHPHWKHU� DQG� /XPHIDQWULQH�

'LVSHUVLEOH 7DEOHWV LV QRW FRQVLGHUHG QHFHVVDU\ LQ�3� IDOFLSDUXP PDODULD SDWLHQWV JLYHQ�

NHWRFRQD]ROH RU�RWKHU�SRWHQW�&<3�$��LQKLELWRUV�FRQFRPLWDQWO\�

,QWHUDFWLRQ ZLWK DQWLUHWURYLUDO GUXJV

7KHUH� KDYH� EHHQ� QR� IRUPDO� VWXGLHV� RI� LQWHUDFWLRQV� EHWZHHQ� $UWHPHWKHU� DQG�

/XPHIDQWULQH�7DEOHWV�DQG�DQWLUHWURYLUDO�GUXJV�

&DXWLRQ� LV� UHTXLUHG� ZKHQ� XVLQJ� $UWHPHWKHU� DQG� /XPHIDQWULQH� 'LVSHUVLEOH� 7DEOHWV�

FRQFRPLWDQWO\� ZLWK� SURWHDVH� LQKLELWRU� DQWLUHWURYLUDO� GUXJV�� HVSHFLDOO\� IL[HG�

FRPELQDWLRQV� WKHUHRI��GXH� WR�YDULDEOH�SDWWHUQV�RI� LQKLELWLRQ�� LQGXFWLRQ�RU�FRPSHWLWLRQ�

IRU�&<3�$��ZLWK�VXFK�GUXJV��VHH�VHFWLRQ�����DQG�����

��� 3UHJQDQF\ DQG ODFWDWLRQ

3UHJQDQF\

7KHUH� KDYH� EHHQ� QR� FRQWUROOHG� FOLQLFDO� VWXGLHV� RI� WKH� VDIHW\� RI� $UWHPHWKHU� DQG�

/XPHIDQWULQH�'LVSHUVLEOH�7DEOHWV�GXULQJ�SUHJQDQF\��'DWD�IURP�DQLPDO�VWXGLHV�VXJJHVW�

WKDW�$UWHPHWKHU�DQG�/XPHIDQWULQH�'LVSHUVLEOH�7DEOHWV�PD\�FDXVH�VHYHUH�ELUWK�GHIHFWV�

ZKHQ�DGPLQLVWHUHG�GXULQJ�WKH�ILUVW�WULPHVWHU�RI�SUHJQDQF\��VHH�VHFWLRQV�����DQG������

,Q�DQLPDOV��UHSURGXFWLYH�WR[LFLW\�VWXGLHV�ZLWK�DUWHPHWKHU�KDYH�VKRZQ�HYLGHQFH�RI�SRVW�

LPSODQWDWLRQ� ORVVHV�DQG� WHUDWRJHQLFLW\��2WKHU�DUWHPLVLQLQ�GHULYDWLYHV�KDYH� LQ�DGGLWLRQ�

GHPRQVWUDWHG� WHUDWRJHQLF� SRWHQWLDO�� ZLWK� LQFUHDVHG� ULVN� GXULQJ� HDUO\� JHVWDWLRQ� �VHH�

VHFWLRQ� ������ $UWHPHWKHU� DQG� /XPHIDQWULQH� 'LVSHUVLEOH� 7DEOHWV� LV� FRQWUDLQGLFDWHG�

GXULQJ� WKH� ILUVW� WULPHVWHU� RI� SUHJQDQF\� LI� RWKHU� HIIHFWLYH� DQWLPDODULDOV� DUH� DYDLODEOH��

+RZHYHU�� LW� VKRXOG� QRW� EH� ZLWKKHOG� LQ� OLIH�WKUHDWHQLQJ� VLWXDWLRQV� ZKHUH� QR� RWKHU�

HIIHFWLYH�DQWLPDODULDOV�DUH�DYDLODEOH��VHH�VHFWLRQ������

'XULQJ� WKH� VHFRQG� DQG� WKH� WKLUG� WULPHVWHUV�� WUHDWPHQW� VKRXOG� RQO\� EH� JLYHQ� LI

DEVROXWHO\�QHFHVVDU\�

:RPHQ RI FKLOGEHDULQJ�SRWHQWLDO

$UWHPHWKHU DQG�/XPHIDQWULQH 'LVSHUVLEOH 7DEOHWV�LV FRQWUDLQGLFDWHG GXULQJ WKH ILUVW



WULPHVWHU�RI�SUHJQDQF\��DQG�ZRPHQ�WKHUHIRUH�VKRXOG�QRW�FRQFHLYH�ZKLOH�XQGHUJRLQJ�

PDODULD WUHDWPHQW ZLWK $UWHPHWKHU DQG /XPHIDQWULQH 'LVSHUVLEOH 7DEOHWV� 7KLV�

LQFOXGHV ZRPHQ ZKR DUH WUDYHOOLQJ� IRU ZKRP $UWHPHWKHU DQG /XPHIDQWULQH

'LVSHUVLEOH�7DEOHWV�KDV�EHHQ�SUHVFULEHG�DV�VWDQG�E\�HPHUJHQF\�WUHDWPHQW�RI�PDODULD��

VKRXOG VXFK WUHDWPHQW EH UHTXLUHG� :RPHQ RI FKLOGEHDULQJ SRWHQWLDO XQGHUJRLQJ

WUHDWPHQW�ZLWK�$UWHPHWKHU�DQG�/XPHIDQWULQH�'LVSHUVLEOH�7DEOHWV��LQFOXGLQJ�VWDQG�E\�

HPHUJHQF\�WUHDWPHQW�GXULQJ�WUDYHO��VKRXOG�EH�DGYLVHG�WR�SUDFWLFH�FRQWUDFHSWLRQ�XQWLO

WKH�VWDUW�RI�WKH�QH[W

PHQVWUXDWLRQ IROORZLQJ WKH HQG RI WUHDWPHQW��

/DFWDWLRQ

$QLPDO�GDWD VXJJHVW�WKDW�$UWHPHWKHU�DQG�/XPHIDQWULQH 'LVSHUVLEOH 7DEOHWV�SDVVHV�LQWR�

WKH� EUHDVW�PLON� EXW� QR� GDWD� DUH� DYDLODEOH� LQ� KXPDQV��:RPHQ�ZKR� DUH� EUHDVWIHHGLQJ�

VKRXOG� QRW� WDNH� $UWHPHWKHU� DQG� /XPHIDQWULQH� 'LVSHUVLEOH� 7DEOHWV�� 'XH� WR� WKH� ORQJ�

HOLPLQDWLRQ�KDOI�OLIH�RI OXPHIDQWULQH������GD\V���LW�LV�UHFRPPHQGHG�WKDW�EUHDVWIHHGLQJ�

VKRXOG�QRW�UHVXPH�EHIRUH�GD\ ���XQOHVV�WKH�SRWHQWLDO�EHQHILWV�WR�ERWK�PRWKHU�DQG�FKLOG�

RXWZHLJK�WKH�ULVNV�RI�WUHDWPHQW�ZLWK�$UWHPHWKHU�DQG�/XPHIDQWULQH�'LVSHUVLEOH7DEOHWV�

��� (IIHFWV RQ DELOLW\ WR GULYH DQG XVH PDFKLQHV

$UWHPHWKHU� DQG� /XPHIDQWULQH� 'LVSHUVLEOH� 7DEOHWV� KDV� PRGHUDWH� LQIOXHQFH� RQ� WKH

DELOLW\� WR� GULYH� DQG� XVH� PDFKLQHV�� 3DWLHQWV� UHFHLYLQJ� $UWHPHWKHU� DQG� /XPHIDQWULQH�

'LVSHUVLEOH�7DEOHWV�VKRXOG�EH�ZDUQHG�WKDW�GL]]LQHVV��IDWLJXH�RU�DVWKHQLD PD\�RFFXU��LQ�

ZKLFK�FDVH�WKHLU�DELOLW\�WR�GULYH�RU�XVH�PDFKLQHV�PD\�EH�LPSDLUHG�

��� 8QGHVLUDEOH HIIHFWV

0RVW�RI WKH UHSRUWHG�HYHQWV�ZHUH PLOG�WR�PRGHUDWH LQ�VHYHULW\ DQG�RI VKRUW�WR�PRGHUDWH�

GXUDWLRQ�� 7KH\� ZHUH� SUREDEO\� UHODWHG� PRUH� WR� WKH� XQGHUO\LQJ� PDODULD DQG�RU� WR� DQ�

LQDGHTXDWH�UHVSRQVH�WR�WUHDWPHQW�UDWKHU�WKDQ�WR�$UWHPHWKHU�DQG�/XPHIDQWULQH�7DEOHWV�

WUHDWPHQW�� DOWKRXJK� D� FDXVDO� UHODWLRQVKLS�ZLWK�$UWHPHWKHU� DQG� /XPHIDQWULQH� 7DEOHWV�

FDQQRW�EH�UXOHG�RXW�LQ�VRPH�RI�WKH�UHSRUWHG�FDVHV��,Q�RWKHU�UHSRUWV��RWKHU� IDFWRUV��H�J��

FRQFRPLWDQW�GUXJ�WKHUDS\��FRQFXUUHQW�LQIHFWLRQV��ZHUH�SUHVXPHG�WR�EH�WKH�PRUH�OLNHO\�

FDXVH� RI� WKH� HYHQWV�� RU� WKH� DYDLODEOH� LQIRUPDWLRQ� ZDV� WRR� PHDJUH� WR� DOORZ� DQ\�

FRQFOXVLRQV



WR EH GUDZQ� )UHTXHQFLHV DUH GHILQHG DV YHU\ FRPPRQ �������� FRPPRQ ��������

�������� XQFRPPRQ� ������������������� UDUH� ����������� WR� ����������� YHU\� UDUH�

������������� QRW� NQRZQ� �FDQQRW� EH� HVWLPDWHG� IURP� WKH� DYDLODEOH� GDWD���:LWKLQ� HDFK�

IUHTXHQF\� JURXSLQJ�� XQGHVLUDEOH� HIIHFWV� DUH� SUHVHQWHG� LQ� RUGHU� RI� GHFUHDVLQJ�

VHULRXVQHVV�

7DEOH �� $GYHUVH UHDFWLRQV UHSRUWHG LQ SDWLHQWV

,PPXQH V\VWHP GLVRUGHUV

5DUH +\SHUVHQVLWLYLW\ 5HDFWLRQV

0HWDEROLVP DQG QXWULWLRQ GLVRUGHUV

9HU\ FRPPRQ /RVV RI DSSHWLWH �������

3V\FKLDWULF GLVRUGHUV

8QFRPPRQ 6OHHS GLVWXUEDQFHV

1HUYRXV V\VWHP GLVRUGHUV

&RPPRQ

&RPPRQ�

8QFRPPRQ

+HDGDFKH

'L]]LQHVV�

'URZVLQHVV

&DUGLDF GLVRUGHUV

&RPPRQ

8QFRPPRQ

47�LQWHUYDO�SURORQJHG�LQ�HOHFW�URFDUGLRJUDP�

�LQFOXGLQJ 4WF SURORQJDWLRQV !�� PVHF DQG�RU�

DEVROXWH�4WF�LQWHUYDOV�!����PVHF�

3DOSLWDWLRQV

5HVSLUDWRU\� WKRUDFLF DQG PHGLDVWLQDO GLVRUGHU

9HU\ FRPPRQ &RXJK �������

*DVWURLQWHVWLQDO GLVRUGHUV

9HU\ FRPPRQ�

&RPPRQ

&RPPRQ�
&RPPRQ

9RPLWLQJ ��������

$EGRPLQDO�SDLQ�

'LDUUKRHD

1DXVHD

+HSDWRELOLDU\ GLVRUGHUV



&RPPRQ (OHYDWHG OLYHU IXQFWLRQ YDOXHV

6NLQ DQG VXEFXWDQHRXV WLVVXH GLVRUGHUV

&RPPRQ

8QFRPPRQ

5DVK

3UXULWXV

0XVFXORVNHOHWDO DQG FRQQHFWLYH WLVVXH GLVRUGHUV

&RPPRQ $UWKUDOJLD� P\DOJLD

*HQHUDO GLVRUGHUV DQG DGPLQLVWUDWLRQ VLWH FRQGLWLRQV

&RPPRQ $VWKHQLD� IDWLJXH

,Q�WKLV�SRROHG�VDIHW\�DQDO\VLV��PRRG�VZLQJV�ZHUH�UHSRUWHG�LQ�IHZHU�WKDQ������RI�WKH�

SDHGLDWULF�SDWLHQWV� WUHDWHG�ZLWK�$UWHPHWKHU�DQG�/XPHIDQWULQH�7DEOHWV� ��EXW� WKH\�ZHUH�

QRW� FRQVLGHUHG� GUXJ�UHODWHG� E\� WKH� LQYHVWLJDWRUV�� $GYHUVH� HIIHFWV� IRXQG� LQ� QRQ�

UHFRPPHQGHG� UHJLPHQV� QRW� LQFOXGHG� LQ� WKLV� SRROHG� VDIHW\� DQDO\VLV� DUH�� SDUDHVWKHVLD�

����� RI DGROHVFHQWV DQG DGXOWV� QR FDVHV LQ FKLOGUHQ�� LQYROXQWDU\ PXVFOH FRQWUDFWLRQV�

������ RI� FKLOGUHQ��� QRQ�VSHFLILF� SHUVRQDOLW\� GLVRUGHUV� ZKLFK� KDYH� EHHQ� UHSRUWHG� LQ�

����� RI� FKLOGUHQ� XQGHU� �� \HDUV� RI� DJH� ZKR� ZHUH� WUHDWHG� ZLWK� $UWHPHWKHU� DQG�

/XPHIDQWULQH�7DEOHWV�GXULQJ�FOLQLFDO� VWXGLHV��7KLV� LQFLGHQFH� LV��±�� WLPHV� ORZHU� WKDQ�

WKDW� REVHUYHG� LQ� FKLOGUHQ� RI� WKH� VDPH� DJH� ZKR� ZHUH� WUHDWHG� ZLWK� WKH� UHIHUHQFH�

DQWLPDODULDOV� XVHG� LQ� WKHVH� VWXGLHV� �PHIORTXLQH�DUWHVXQDWH�� TXLQLQH� RU�

VXOSKDGR[LQH�S\ULPHWKDPLQH�� 7KHUH ZHUH XQFRPPRQ UHSRUWV RI WKH IROORZLQJ DGYHUVH�

HIIHFWV� LQ� DGXOWV�� EXW� QRW� LQ� LQIDQWV� RU� FKLOGUHQ�� K\SRDHVWKHVLD�� DWD[LD�� DQG� DEQRUPDO�

JDLW�

��� 29(5'26$*(

1R�FDVH�RI�RYHUGRVH�KDV�EHHQ�UHSRUWHG�� ,I�RYHUGRVDJH�LV�VXVSHFWHG��V\PSWRPDWLF�DQG�

VXSSRUWLYH� WKHUDS\� VKRXOG� EH� LQLWLDWHG� EDVHG� RQ� WKH� FOLQLFDO� SLFWXUH�� 7KH� (&*� DQG�

HOHFWURO\WHV��H�J��SRWDVVLXP��VKRXOG�EH�PRQLWRUHG�



��

��� 3KDUPDFRG\QDPLF�SURSHUWLHV�

3KDUPDFRWKHUDSHXWLF� JURXS�$UWHPLVLQLQ� DQG� GHULYDWLYHV�$7&FRGH�� 3��%(����

$UWHPHWKHU�DQG�/XPHIDQWULQH�'LVSHUVLEOH�7DEOHWV�FRQWDLQV�D�IL[HG�FRPELQDWLRQ�RI�

DUWHPHWKHU�DQG�OXPHIDQWULQH��LQ�WKH�UDWLR�RI������ZKLFK�DFWV�DV�DQ�DQWLPDODULDO�DJHQW�

DJDLQVW VFKL]RQWV� $UWHPHWKHU LV D VHPLV\QWKHWLF FKLUDO DFHWDO GHULYDWLYH RI�

DUWHPLVLQLQ� LVRODWHG� IURP� WKH� SODQW $UWHPLVLD� DQQXD�� /XPHIDQWULQH� LV� D� UDFHPLF�

PL[WXUH� RI� D� V\QWKHWLF� IOXRULQH� GHULYDWLYH�� /LNH� RWKHU� DQWLPDODULDOV� �TXLQLQH��

PHIORTXLQH�� KDORIDQWULQH��� /XPHIDQWULQH� EHORQJV� WR� WKH� DU\O�DPLQR�DOFRKRO� IDPLO\��

7KH�VLWH�RI�DQWLSDUDVLWLF�DFWLRQ�RI�ERWK�FRPSRQHQWV�LV�WKH�IRRG�YDFXROH�RI�WKH�PDODULD�

SDUDVLWH�� /XPHIDQWULQH�LV� WKRXJKW� WR� LQWHUIHUH�ZLWK� WKH�SRO\PHUL]DWLRQ� SURFHVV� WKDW�

EULQJV� DERXW� WKH� FRQYHUVLRQ� RI� KDHP�� D� WR[LF� LQWHUPHGLDWH� SURGXFHG� GXULQJ�

KDHPRJORELQ�EUHDNGRZQ��WR�WKH�QRQ�WR[LF�KDHPR]RLQ��PDODULD�SLJPHQW��$UWHPHWKHU��

RQ� WKH� RWKHU� KDQG�� PD\� JHQHUDWH� WR[LF�� UHDFWLYH� PHWDEROLWHV DV� D� UHVXOW� RI� WKH�

LQWHUDFWLRQ� EHWZHHQ� LWV� HQGRSHUR[LGH� EULGJH� DQG� KDHP� LURQ�� %RWK� DUWHPHWKHU� DQG�

OXPHIDQWULQH�KDYH�D�VHFRQGDU\�DFWLRQ�LQYROYLQJ�LQKLELWLRQ�RI�QXFOHLF�DFLG�DQG�SURWHLQ�

V\QWKHVLV��7R�GDWH��GDWD�IURP�LQ�YLWUR�DQG�LQ�YLYR�VWXGLHV�VKRZ�WKDW�$UWHPHWKHU�DQG�

/XPHIDQWULQH�7DEOHWV�KDV�QRW�LQGXFHG�UHVLVWDQFH��7KH�HIILFDF\�RI�WKH�FRPELQDWLRQ�RI�

OXPHIDQWULQH�DQG�DUWHPHWKHU�LQ�$UWHPHWKHU�DQG�

/XPHIDQWULQH�7DEOHWV�LV JUHDWHU�WKDQ�WKDW�RI�HLWKHU�VXEVWDQFH�DORQH��,Q�D�GRXEOH�EOLQG��

FRPSDUDWLYH� VWXG\� LQ� DGXOWV� LQ� &KLQD� �Q�  � ������ WKH� FXUH� UDWH� IRU�$UWHPHWKHU� DQG�

/XPHIDQWULQH�7DEOHWV��JLYHQ�LQ���GRVHV�RYHU�D����GD\�SHULRG�±�ZDV������LW�ZDV�����

IRU� OXPHIDQWULQH�PRQRWKHUDS\� DQG� ���� IRU� DUWHPHWKHU�PRQRWKHUDS\� �EDVHG� RQ� WKH�

LQWHQW�WR�WUHDW�>,77@�SRSXODWLRQ���)RU�WKH�HYDOXDEOH�SRSXODWLRQ��WKH����GD\�FXUH�UDWHV�

ZHUH� ����� IRU� $UWHPHWKHU� DQG� /XPHIDQWULQH� 'LVSHUVLEOH� 7DEOHWV�� FRPSDUHG� ZLWK�

���� IRU� /XPHIDQWULQH� PRQRWKHUDS\� DQG� ���� IRU� DUWHPHWKHU�PRQRWKHUDS\�� ,Q� WKH�

UHVLGHQW� SRSXODWLRQ� RI� DUHDV� ZKHUH� PXOWL�GUXJ�UHVLVWDQW� VWUDLQV� RI� 3ODVPRGLXP�

IDOFLSDUXP�PDODULD�DUH�FRPPRQ�����GD\�FXUH�UDWHV�ZLWK�WKH�VL[�GRVH�UHJLPHQ��JLYHQ�

RYHU����RU����KRXUV��ZHUH�����DQG�����IRU�$UWHPHWKHU�DQG�/XPHIDQWULQH�7DEOHWV�

YHUVXV�����



DQG�����IRU�PHIORTXLQH�DUWHVXQDWH��EDVHG�RQ� WKH� ,77�SRSXODWLRQ���)RU� WKH�HYDOXDEOH�

SRSXODWLRQ��WKH ���GD\ FXUH UDWHV�ZHUH�����DQG���� IRU�$UWHPHWKHU DQG�/XPHIDQWULQH�

'LVSHUVLEOH7DEOHWV DQG ���� IRU PHIORTXLQH�DUWHVXQDWH��,Q ��� DGXOW SDWLHQWV LQ ZKRP�

JDPHWRF\WHV�ZHUH�SUHVHQW��WKH�DYHUDJH�WLPH�WR�JDPHWRF\WH�FOHDUDQFH�ZLWK�$UWHPHWKHU�

DQG�/XPHIDQWULQH 7DEOHWV ZDV �� KRXUV� $UWHPHWKHU DQG�/XPHIDQWULQH 7DEOHWV VKRZHG�

PRUH� UDSLG� JDPHWRF\WH� FOHDUDQFH� WKDQ�DQ\�FRPSDUDWRU� H[FHSW�PHIORTXLQH�DUWHVXQDWH��

$UWHPHWKHU�DQG�/XPHIDQWULQH�7DEOHWV�LV�DFWLYH�DJDLQVW�EORRG�VWDJHV�RI�3�YLYD[��EXW�QRW�

DJDLQVW�K\SQR]RLWHV��$�VLPLODU�HIILFDF\�DQG�VDIHW\�SURILOH�ZDV�VKRZQ�LQ�QRQ�LPPXQH�

DGXOW� SDWLHQWV� OLYLQJ� LQ� UHJLRQV� IUHH� RI� PDODULD� EXW� ZLWK� PDODULD� DFTXLUHG� ZKHQ�

WUDYHOOLQJ� LQ�HQGHPLF�UHJLRQV�� ,Q�DQ�RSHQ�ODEHO�VWXG\� LQ�DGXOWV� �Q� ������� WKH����GD\�

FXUH� UDWH� IRU�$UWHPHWKHU� DQG�/XPHIDQWULQH�7DEOHWV� JLYHQ� LQ� WKH���GRVH� UHJLPHQ�ZDV�

���� ���������� LQ� WKH� HYDOXDEOH� SRSXODWLRQ� DQG� ������ ���������� LQ� WKH� ,77

SRSXODWLRQ��7KH�GLIIHUHQFH�EHWZHHQ�HYDOXDEOH�DQG�,77�SRSXODWLRQ�FXUH�UDWHV�ZDV�GXH

WR� ��� SDWLHQWV� ZKR� ZHUH� H[FOXGHG� IURP� WKH� HYDOXDEOH� SRSXODWLRQ� IRU� WKH� IROORZLQJ�

UHDVRQV�����SDWLHQWV�ZHUH�ORVW�WR�IROORZ�XS��RI�ZKRP����KDG�QR�HYDOXDWLRQ�DQG����KDG�

SDUDVLWLF� FOHDUDQFH DW�GD\��� �EXW�XQNQRZQ�HIILFDF\� VWDWXV�DW�GD\��������SDWLHQWV� WRRN�

FRQFRPLWDQW�PHGLFDWLRQV� WKDW�ZHUH� QRW� SHUPLWWHG� E\� WKH� SURWRFRO��$OO� WKHVH� SDWLHQWV�

ZHUH�FRQVLGHUHG�DV�WUHDWPHQW�IDLOXUHV�LQ�WKH�,77�DQDO\VLV�

(IILFDF\ GDWD LQ LQIDQWV DQG FKLOGUHQ

,Q� D� UDQGRPL]HG�� LQYHVWLJDWRU�EOLQGHG�� PXOWLFHQWUH� WULDO� LQ� VXE�6DKDUDQ� $IULFD�

FRPSDULQJ�WKH�HIILFDF\�RI���GRVH�$UWHPHWKHU�DQG�/XPHIDQWULQH�GLVSHUVLEOH�WDEOHWV�DQG�

�FUXVKHG�� $UWHPHWKHU� DQG� /XPHIDQWULQH� 7DEOHWV� DGPLQLVWHUHG� DFFRUGLQJ� WR� ERG\

ZHLJKW�LQ�����FKLOGUHQ����\HDUV�RI�DJH�RU�\RXQJHU�ZLWK�EHWZHHQ���NJ�DQG����NJ�ERG\�

ZHLJKW�� WKH� ��� GD\ SDUDVLWRORJLFDO� �3&5�FRUUHFWHG�� FXUH� UDWH�ZDV� ������DQG��������

UHVSHFWLYHO\�� LQ� WKH�SULPDU\�DQDO\VLV�SRSXODWLRQ�DQG�����DQG��������UHVSHFWLYHO\�� LQ�

WKH�,77�SRSXODWLRQ�

7KH� PHDQ� ��� GD\� SDUDVLWRORJLFDO� �SRO\PHUDVH�FKDLQ�UHDFWLRQ� >3&5@�FRUUHFWHG�� FXUH�

UDWH�ZDV� ������ LQ� WKH� ,77� SRSXODWLRQ� DQG� ������ LQ� WKH� HYDOXDEOH� SRSXODWLRQ� LQ� DQ�

RSHQ�� PXOWLFHQWUH� FOLQLFDO� VWXG\� FRQGXFWHG� LQ� $IULFD� LQ� ���� FKLOGUHQ�� ZHLJKLQJ

EHWZHHQ� �� NJ� DQG� ��� NJ�� ZKR� UHFHLYHG� D� �� GRVH� $UWHPHWKHU� DQG� /XPHIDQWULQH�

'LVSHUVLEOH�7DEOHWV�UHJLPHQ�WKDW�YDULHG�DFFRUGLQJ�WR�ERG\�ZHLJKW��&KLOGUHQ�IURP�QRQ�

HQGHPLF FRXQWULHV ZHUH QRW LQFOXGHG LQ WKH FOLQLFDO WULDOV� 47�47F SURORQJDWLRQ 7KH



DGPLQLVWUDWLRQ�RI�WKH�VL[�GRVH�UHJLPHQ�RI�$UWHPHWKHU�DQG�/XPHIDQWULQH�7DEOHWV�ZDV

DVVRFLDWHG�ZLWK�47F)�SURORQJDWLRQ�LQ�D�SDUDOOHO�VWXG\�LQ�KHDOWK\�DGXOWV�WKDW�LQFOXGHG

SODFHER�DQG�PR[LIOR[DFLQ�FRQWURO�JURXSV��Q� ����SHU�JURXS���7KH�PHDQ�FKDQJH�IURP

EDVHOLQH�DW�������������DQG�����KRXUV�DIWHU WKH�ILUVW�GRVH�ZHUH������������������DQG������

PLOOLVHFRQGV��UHVSHFWLYHO\��7KH�FKDQJH�IURP�EDVHOLQH�47F)�ZDV�]HUR�DW�����DQG����

KRXUV�DIWHU�WKH�ILUVW�GRVH��1R�VXEMHFW�KDG�DQ�LQFUHDVH�IURP�EDVHOLQH�!����PLOOLVHFRQGV��

QRU DQ DEVROXWH YDOXH ! ��� PLOOLVHFRQGV� $V FRPSDUHG ZLWK WKH SODFHER JURXS� WKH�

PR[LIOR[DFLQ�FRQWURO�ZDV�DVVRFLDWHG�ZLWK�D47F)�SURORQJDWLRQ�IRU����KRXUV�DIWHU�WKH

VLQJOH GRVH� ZLWK WKH PD[LPXP FKDQJH � KRXU DIWHU WKH GRVH DPRXQWLQJ WR ����

PLOOLVHFRQGV� 47F% SURORQJDWLRQ ! ��� PLOOLVHFRQGV ZDV UHSRUWHG LQ RQH SDWLHQW�

������ LQ FOLQLFDO WULDOV LQ FKLOGUHQ� 1R SDWLHQW KDG D 47F) LQWHUYDO ! ����PLOOLVHFRQGV��

,Q FOLQLFDO VWXGLHV LQ DGXOWV� 47F% SURORQJDWLRQ ! ��� PLOOLVHFRQGV ZDV UHSRUWHG LQ�

�����RI�SDWLHQWV�DQG�47F)�SURORQJDWLRQ�!�����PLOOLVHFRQGV�ZDV�UHSRUWHG�LQ������RI

SDWLHQWV� 7KHUH KDYH EHHQ QR UHSRUWV RI FOLQLFDO DGYHUVH HIIHFWV DWWULEXWDEOH WR 47F�

SURORQJDWLRQ��H�J��V\QFRSH��VXGGHQ�GHDWK��

��� 3KDUPDFRNLQHWLF SURSHUWLHV

3KDUPDFRNLQHWLF� FKDUDFWHUL]DWLRQ� RI�$UWHPHWKHU� DQG� /XPHIDQWULQH�7DEOHWV� LV� OLPLWHG

E\� WKH� ODFN� RI� DQ� LQWUDYHQRXV� IRUPXODWLRQ�� DQG� WKH� YHU\� KLJK� LQWHU� DQG� LQWUDVXEMHFW�

YDULDELOLW\� RI� DUWHPHWKHU� DQG� OXPHIDQW� U� LQH� SODVPD� FRQFHQW� UDW� LRQV� DQG� GHULYHG�

SKDUPDFRNLQHWLF�SDUDPHWHUV��$8&��&�PD[��

$EVRUSWLRQ

$UWHPHWKHU� LV� DEVRUEHG� IDLUO\� UDSLGO\�� ZLWK� SHDN� SODVPD� FRQFHQWUDWLRQV� DWWDLQHG�

DSSUR[�� �� KRXUV� DIWHU� DGPLQLVWUDWLRQ��$EVRUSWLRQ� RI� OXPHIDQWULQH�� D� KLJKO\� OLSRSKLOLF�

FRPSRXQG�� VWDUWV� DIWHU� D� ODJ�WLPH� RI� XS� WR� �� KRXUV��ZLWK� SHDN� SODVPD� FRQFHQWUDWLRQ�

DERXW�����KRXUV�DIWHU�DGPLQLVWUDWLRQ� )RRG�HQKDQFHV�WKH�DEVRUSWLRQ�RI�ERWK�DUWHPHWKHU�

DQG� OXPHIDQWULQH�� ,Q� KHDOWK\� YROXQWHHUV� JLYHQ� D� KLJK�IDW� PHDO�� WKH� UHODWLYH�

ELRDYDLODELOLW\� RI� DUWHPHWKHU� ZDV� LQFUHDVHG� PRUH� WKDQ� WZR�IROG�� DQG� WKDW� RI�

OXPHIDQWULQH�VL[WHHQ�IROG�FRPSDUHG�ZLWK�IDVWHG�FRQGLWLRQV��)RRG�KDV�DOVR�EHHQ�VKRZQ�

WR�LQFUHDVH�WKH�DEVRUSWLRQ�RI�OXPHIDQWULQH�LQ�SDWLHQWV�ZLWK�PDODULD��DOWKRXJK�WR�D�OHVVHU�

H[WHQW� �DSSUR[LPDWHO\� WZR�IROG��� PRVW� SUREDEO\� GXH� WR� WKH� ORZHU� IDW� FRQWHQW� RI� WKH

IRRG LQJHVWHG E\ DFXWHO\ LOO SDWLHQWV� )RRG LQWHUDFWLRQ GDWD LQGLFDWH WKDW DEVRUSWLRQ RI



OXPHIDQWULQH� XQGHU� IDVWHG� FRQGLWLRQV� LV� YHU\� SRRU� �SUREDEO\� OHVV� WKDQ� ���� RI� WKH�

GRVH���3DWLHQWV�VKRXOG�WKHUHIRUH�EH�VWURQJO\�HQFRXUDJHG�WR�WDNH�WKH�PHGLFDWLRQ�ZLWK�D�

QRUPDO�GLHW� DV� VRRQ�DV� IRRG�FDQ�EH� WROHUDWHG�� ,Q�KHDOWK\� �DGXOW��YROXQWHHUV�� V\VWHPLF�

H[SRVXUH� WR� DUWHPHWKHU�� LWV� PHWDEROLWH� 'LK\GURDUWHPLVLQLQ� �'+$�� DQG� OXPHIDQWULQH�

ZDV�VLPLODU�ZLWK�GLVSHUVLEOH�DQG�FUXVKHG�WDEOHWV��VHH�WDEOH�����

7DEOH� ��� 3KDUPDFRNLQHWLF� SDUDPHWHUV� IROORZLQJ� D� VLQJOH� GRVH� ��� WDEOHWV�� ±

FRQWDLQLQJ� ��� PJ� DUWHPHWKHU� �� ���� PJ� OXPHIDQWULQH� ±� DGPLQLVWHUHG� DV� HLWKHU�

GLVSHUVLEOH�RU�FUXVKHG�WDEOHWV�

3DUDPHWHUV 'LVSHUVLEOH WDEOHWV

$UWHPHWKHU

&UXVKHG WDEOHWV

�Q  ���� �Q  ����

&PD[ �QJ�PO� ����������� �����������

7PD[ �KRXUV� �����>���������@ �����>���������@

$8& �QJ [ KRXUV�PO� ��������� ���������

'+$

�Q  ���� �Q  ����

&PD[ �QJ�PO� ����������� �����������

7PD[ �KRXUV� �����>���������@ �����>���������@

$8& �QJ [ KRXUV�PO� ���������� ����������

/XPHIDQWULQH

�Q  ���� �Q  ����

&PD[ ��J�PO� ����������� �����������

W PD[ �KRXUV� �����>����������@ ���� >����������@

$8& �ȝJ[KRXUV�PO� ��������� ����������



7DEOH�VKRZV�PHDQ���VWDQGDUG�GHYLDWLRQ�IRU�&PD[ DQG�$8&��PHGLDQ�YDOXHV�DQG�>PLQ�

PD[@�PD[�ODVW�UDQJHV�IRU�W�PD[

'LVWULEXWLRQ

$UWHPHWKHU�DQG�OXPHIDQWULQH�DUH�ERWK�KLJKO\�ERXQG�WR�KXPDQ�VHUXP�SURWHLQV� LQ�YLWUR�

�������DQG��������UHVSHFWLYHO\���'+$�LV�DOVR�ERXQG�WR�KXPDQ�VHUXP�SURWHLQV�����±

������3URWHLQ�ELQGLQJ�WR�KXPDQ�SODVPD�SURWHLQ�LV�OLQHDU�

%LRWUDQVIRUPDWLRQ

$UWHPHWKHU�LV�UDSLGO\�DQG�H[WHQVLYHO\�PHWDEROL]HG��VXEVWDQWLDO�ILUVW�SDVV�PHWDEROLVP���

,Q� YLWUR� GDWD� VKRZ� WKDW� KXPDQ� OLYHU� PLFURVRPHV� PHWDEROL]H� DUWHPHWKHU� WR� WKH�

ELRORJLFDOO\� DFWLYH� PDLQ� PHWDEROLWH'+$�GHPHWK\ODWLRQ��� SUHGRPLQDQWO\� E\� ZD\� RI�

&<3�$����� 7KH� SKDUPDFRNLQHWLFV� RI� WKLVPHWDEROLWH� KDYH� DOVR� EHHQ� GHVFULEHG� LQ�

KXPDQV�LQ�YLYR��7KH�DUWHPHWKHU�'+$$8&�UDWLR�LV�����DIWHU�D�VLQJOH�GRVH�DQG�����DIWHU�

WKH� ODVW�RI���GRVHV�JLYHQ�RYHU���GD\V��$UWHPHWKHU�DQG�'+$�ZHUH�UHSRUWHG� WR�KDYH�D�

PLOG�LQGXFLQJ�HIIHFW�RQ�&<3�$��DFWLYLW\�WKDW�LV�QRW�H[SHFWHG�WR�SRVH�D�SUREOHP�LQ�WKH�

JHQHUDO� SDWLHQW� SRSXODWLRQ�� 3ODVPD� OHYHOV� RI� DUWHPHWKHU� GHFUHDVHG� PDUNHGO\� GXULQJ�

UHSHDWHG�DGPLQLVWUDWLRQ�RI�$UWHPHWKHU� DQG�/XPHIDQWULQH�7DEOHWV��ZKLOH� OHYHOV� RI� WKH�

DFWLYH�PHWDEROLWH� �'+$�� LQFUHDVHG�� DOWKRXJK�QRW� WR� D� VWDWLVWLFDOO\� VLJQLILFDQW� GHJUHH��

7KLV�FRQILUPV�WKDW�WKHUH�ZDV�LQGXFWLRQ�RI�WKH�HQ]\PH�UHVSRQVLEOH�IRU�WKH�PHWDEROLVP

RI�DUWHPHWKHU��7KH�FOLQLFDO�HYLGHQFH�RI�LQGXFWLRQ�LV�FRQVLVWHQWZLWK�WKH�LQ�YLWUR�GDWD�LQ�

WKH�VHFWLRQ������,Q�YLWUR��OXPHIDQWULQH�LV�1�GHEXW\ODWHG��PDLQO\�E\�&<3�$���LQ�KXPDQ�

OLYHU�PLFURVRPHV��,Q�YLYR�LQ�DQLPDOV��GRJV�DQG�UDWV���JOXFXURQLGDWLRQ�RI�OXPHIDQWULQH�

WDNHV� SODFH� GLUHFWO\� DQG� DIWHU� R[LGDWLYH� ELRWUDQVIRUPDWLRQ�� ,Q� KXPDQV�� V\VWHPLF�

H[SRVXUH� WR� WKH�GHVEXW\OOXPHIDQWULQH�PHWDEROLWH�± ZKLFK�KDV�DQ� LQ�YLWUR�DQWLSDUDVLWLF�

HIIHFW���WR���WLPHV�KLJKHU�WKDQ�WKDW�RI�OXPHIDQWULQH�± DPRXQWHG�WR� OHVV�WKDQ��RI�WKH�

H[SRVXUH� WR� WKH� SDUHQW� FRPSRXQG�� ,Q� YLWUR�� WKHUDSHXWLF� SODVPD� FRQFHQWUDWLRQV� RI�

OXPHIDQWULQH� VLJQLILFDQWO\� LQKLELW� WKH� DFWLYLW\� RI� &<3�'�� �VHH� VHFWLRQV� ����� ���� DQG�

�����

(OLPLQDWLRQ

$UWHPHWKHU�DQG�'+$�DUH�UDSLGO\�FOHDUHG�IURP�SODVPD�ZLWK�DQ�HOLPLQDWLRQ�KDOI�OLIH�RI�

DERXW���KRXUV��/XPHIDQWULQH�LV�HOLPLQDWHG�YHU\ VORZO\��ZLWK�D�WHUPLQDO�KDOI�OLIH�RI��±��

GD\V�LQ�KHDOWK\�YROXQWHHUV�DQG�����GD\V�LQ�SDWLHQWV�ZLWK�IDOFLSDUXP�PDODULD�



'HPRJUDSKLF� FKDUDFWHULVWLFV� VXFK� DV� VH[� DQG� ZHLJKW DSSHDU� WR� KDYH� QR� FOLQLFDOO\�

UHOHYDQW� HIIHFWV� RQ� WKH� SKDUPDFRNLQHWLFV� RI$UWHPHWKHU� DQG�/XPHIDQWULQH7DEOHWV��1R�

GDWD�DUH�DYDLODEOH�RQ�XULQDU\�H[FUHWLRQ�RI�DUWHPHWKHU�DQG� OXPHIDQWULQH� LQ�KXPDQV�� ,Q�

UDWV�DQG�GRJV��XQFKDQJHG�DUWHPHWKHU�KDV�QRW�EHHQ�GHWHFWHG�LQ�WKH�IDHFHV�DQG�WKH�XULQH�

GXH�WR�LWV�UDSLG�DQG�KLJK�ILUVW� SDVV�PHWDEROLVP��EXW�QXPHURXV�PHWDEROLWHV��LGHQWLILHG

LQ� SDUW�� KDYH� EHHQ� GHWHFWHG� LQ� WKH� IDHFHV�� WKH� ELOH� DQG� WKH� XULQH�� /XPHIDQWULQH� LV�

HOLPLQDWHG� LQWR� WKH� ELOH� LQ� UDWV� DQG� GRJV�� ZLWK� H[FUHWLRQ� SULPDULO\� LQ� WKH� IDHFHV��

0HWDEROLWHV� �JOXFXURQLGHV� RI� OXPHIDQWULQH� DQG� RI� WKH� GHVEXW\O� PHWDEROLWH�� ZHUH�

HOLPLQDWHG� LQWR� WKH� ELOH� IROORZLQJ� RUDO� DGPLQLVWUDWLRQ� LQ� UDWV� DQG� GRJV��0RVW� RI� WKH

GRVH�ZDV�UHFRYHUHG�LQ�WKH�IDHFHV�LQ�WKH�IRUP�RI�SDUHQW�GUXJ��WKLV�LQFOXGHG�XQDEVRUEHG�

GUXJ�FRPSRQHQWV�DQG�GUXJ�FRPSRQHQWV�UHOHDVHG�IURP�JOXFXURQLGHV��

3KDUPDFRNLQHWLFV LQ VSHFLDO SDWLHQW SRSXODWLRQV

1R�VSHFLILF�SKDUPDFRNLQHWLF�VWXGLHV�KDYH�EHHQ�SHUIRUPHG�LQ�SDWLHQWV�ZLWK�KHSDWLF�RU�

UHQDO� LPSDLUPHQW�� 6\VWHPLF� H[SRVXUH� WR� DUWHPHWKHU�� '+$�� DQG� OXPHIDQWULQH� LQ�

SDHGLDWULF PDODULD�SDWLHQWV �� � WR ���� NJ ERG\ ZHLJKW��GRVHG RQ�D PJ�NJ ERG\ ZHLJKW�

EDVLV� LV� FRPSDUDEOH� WR� WKDW�PHDVXUHG� LQ� DGXOW�PDODULD� SDWLHQWV� RQ� WKH� UHFRPPHQGHG�

GRVLQJ�UHJLPHQ�

0XWDJHQLFLW\

7KHUH� KDYH� EHHQ� QR� UHSRUWV� RI� PXWDJHQLFLW\� LQ� LQ� YLWUR� DQG� LQ� YLYR� WHVWV� ZLWK� DQ�

DUWHPHWKHU� OXPHIDQWULQH� FRPELQDWLRQ� FRQVLVWLQJ� RI� �� SDUW� DUWHPHWKHU�� �� SDUWV�

OXPHIDQWULQH��,Q�WKH�PLFURQXFOHXV�WHVW��P\HORWR[LFLW\�ZDV�VHHQ�DW�DOO�GRVH�OHYHOV�������

���� DQG ���� PJ�NJ�� EXW UHFRYHU\ ZDV UHSRUWHG�WR EH DOPRVW FRPSOHWH ���KRXUV DIWHU�

GRVLQJ�

&DUFLQRJHQLFLW\

'XH WR WKH VKRUW SHULRG RI WUHDWPHQW� FDUFLQRJHQLFLW\ VWXGLHV ZLWK WKH DUWHPHWKHU��

OXPHIDQWULQH�FRPELQDWLRQ�ZHUH�QRW�FDUULHG�RXW�

5HSURGXFWLYH WR[LFLW\

5HSURGXFWLYH�WR[LFLW\�VWXGLHV�LQ�UDWV�JLYHQ�RUDO�GRVHV�RI�WKH�DUWHPHWKHU��/XPHIDQWULQH�

FRPELQDWLRQ�VKRZHG�PDWHUQDO�WR[LFLW\�DQG�LQFUHDVHG�SRVW�LPSODQWDWLRQ�ORVV�DW�GRVHV���

��� PJ�NJ� �FRU� UHVSRQGLQJ� WR� DSSUR[LPDWHO\� �� PJ�NJ� DUWHPHWKHU��� 7KH DUWHPHWKHU��

OXPHIDQWULQH� FRPELQDWLRQ� ZDV� QRW� HPEU\RWR[LF� LQ� UDWV� DW� D� GRVH� RI� ��� PJ�NJ�

�FRUUHVSRQGLQJ WR DSSUR[LPDWHO\ ��� PJ�NJ�DUWHPHWKHU�� )ROORZLQJ RUDO DGPLQLVWUDWLRQ



RI WKH�DUWHPHWKHU��OXPHIDQWULQH FRPELQDWLRQ�LQ�UDEELWV��PDWHUQDO�WR[LFLW\ DQG�LQFUHDVHG�

SRVWLPSODQWDWLRQ� ORVV�ZHUH�VHHQ�DW� D�GRVH�RI�����PJ�NJ� �FRUUHVSRQGLQJ� WR����PJ�NJ�

DUWHPHWKHU��� ZKLOH� WKH� QH[W� ORZHVW� GRVH� OHYHO� RI� ���� PJ�NJ� �FRUUHVSRQGLQJ� WR� ��

PJ�NJ�DUWHPHWKHU��ZDV� IUHH�RI� WUHDWPHQW�LQGXFHG�HIIHFWV��$UWHPLVLQLQV� DUH�NQRZQ� WR

EH�HPEU\RWR[LF�LQ�DQLPDOV��5HSURGXFWLYH�WR[LFLW\ VWXGLHV�ZLWK�DUWHPLVLQLQ�GHULYDWLYHV�

GHPRQVWUDWHG� LQFUHDVHG�SRVW�LPSODQWDWLRQ� ORVV�DQG� WHUDWRJHQLFLW\� �D� ORZ� LQFLGHQFH�RI�

FDUGLRYDVFXODU DQG VNHOHWDO PDOIRUPDWLRQV� LQ UDWV DW D GRVH RI � PJ�NJ DUWHVXQDWH DQG

�����PJ�NJ�DUWHPHWKHU�� ,Q� UDWV����PJ�NJ�DUWHPHWKHU�ZDV�HVWDEOLVKHG�DV� WKH�QRQ�WR[LF�

GRVH�� ,Q� UDEELWV�� DUWHPHWKHU� SURGXFHG� PDWHUQDO� WR[LFLW\� DQG� DQ� LQFUHDVH� LQ� SRVW�

LPSODQWDWLRQ� ORVV�DW� D�GRVH�RI����PJ�NJ��EXW�QR�PDWHUQDO� WR[LFLW\��HPEU\RWR[LFLW\�RU�

IHWRWR[LFLW\�DW�GRVHV�XS�WR����PJ�NJ��7KH�DUWHPLVLQLQ�GHULYDWLYH�DUWHVXQDWH�SURGXFHG�D�

ORZ�LQFLGHQFH�RI�FDUGLRYDVFXODU�DQG�VNHOHWDO�PDOIRUPDWLRQV�LQ�UDEELWV�DW���PJ�NJ��WKH�

ORZHVW� GRVH�XVHG��7KH�HPEU\RWR[LF� DUWHPHWKHU�GRVH�����PJ�NJ�GD\� LQ� WKH� UDW�� \LHOGV�
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