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��� 7KHUDSHXWLF LQGLFDWLRQV

)RU ORFDO V\PSWRPDWLF UHOLHI RI SDLQ DQG LQIODPPDWLRQ LQ�

x 7UDXPD RI WKH WHQGRQV� OLJDPHQWV� PXVFOH DQG MRLQWV H�J� GXH WR VSUDLQV� VWUDLQV DQG

EUXLVHV�

x /RFDOL]HG IRUPV RI VRIW WLVVXH UKHXPDWLVP�

,W LV UHFRPPHQGHG WKDW WUHDWPHQW VKRXOG EH UHYLHZHG DIWHU �� GD\V LQ WKHVH LQGLFDWLRQV� 7KHVH

LQGLFDWLRQV VKRXOG EH QRW ZDUUDQW WUHDWPHQW IRU PRUH WKDQ � ZHHNV�



x )RU WKH V\PSWRPDWLF WUHDWPHQW RI RVWHRDUWKULWLV RI VXSHUILFLDO MRLQWV VXFK DV D NQHH�

x ,Q WKH V\PSWRPDWLF WUHDWPHQW RI RVWHRDUWKULWLV� WKHUDS\ VKRXOG EH UHYLHZHG DIWHU �

ZHHNV�

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

3RVRORJ\

7RSLFDO DSSOLFDWLRQ

$GXOWV� -$:$',&/2 *(/ VKRXOG EH UXEEHG JHQWO\ LQWR WKH VNLQ� 'HSHQGLQJ RQ WKH VL]H RI

WKH� DIIHFWHG� VLWH� WR� EH� WUHDWHG� ���J� �D� FLUFXODU� VKDSHG� PDVV� DSSUR[LPDWHO\� �������FP� LQ

GLDPHWHU��VKRXOG�EH�DSSOLHG�����WLPHV�GDLO\��$IWHU�DSSOLFDWLRQ��WKH�KDQGV�VKRXOG�EH�ZDVKHG

XQOHVV WKH\ DUH WKH VLWH EHLQJ WUHDWHG�

(OGHUO\� 7KH XVXDO DGXOW GRVH PD\ EH XVHG�

&KLOGUHQ�DQG�DGROHVFHQWV�EHORZ����\HDUV��7KHUH�DUH�LQVXIILFLHQW�GDWD�RQ�HIILFDF\�DQG�VDIHW\

DYDLODEOH� IRU� FKLOGUHQ� DQG� DGROHVFHQWV� EHORZ� ��� \HDUV� RI� DJH� �VHH� DOVR� FRQWUDLQGLFDWLRQV

VHFWLRQ�������,Q�FKLOGUHQ�DJHG����\HDUV�DQG�RYHU��LI�WKLV�SURGXFW�LV�UHTXLUHG�IRU�PRUH�WKDQ��

GD\V�IRU�SDLQ�UHOLHI�RU� LI� WKH�V\PSWRPV�ZRUVHQ� WKH�SDWLHQW�SDUHQWV�RI� WKH�DGROHVFHQW� LV�DUH

DGYLVHG WR FRQVXOW D GRFWRU�

 ,W�LV�UHFRPPHQGHG�WKDW�WUHDWPHQW�EH�UHYLHZHG�DIWHU����GD\V��7KHVH�LQGLFDWLRQV�VKRXOG�QRW

ZDUUDQW WUHDWPHQW IRU�PRUH WKDQ � ZHHNV�

��� &RQWUDLQGLFDWLRQV�

+\SHUVHQVLWLYLW\ WR GLFORIHQDF RU WR DQ\ RI WKH H[FLSLHQWV FRQWDLQHG LQ WKH JHO �

3DWLHQWV LQ ZKRP DWWDFNV RI DVWKPD� XUWLFDULD� RU DFXWH UKLQLWLV DUH SUHFLSLWDWHG E\

DFHW\OVDOLF\OLF DFLG RU RWKHU QRQ�VWHURLGDO DQWL�LQIODPPDWRU\ GUXJV �16$,'V��

'XULQJ WKH ODVW WULPHVWHU RI SUHJQDQF\�

8VH LQ SDWLHQWV K\SHUVHQVLWLYH WR SURS\OHQH JO\FRO RU LVRSURSDQRO RU RWKHU FRPSRQHQWV RI WKH

JHO EDVH�

7KH XVH LQ FKLOGUHQ DQG DGROHVFHQWV DJHG OHVV WKDQ �� \HDUV LV FRQWUDLQGLFDWHG�



��� 6SHFLDO ZDUQLQJV DQG SUHFDXWLRQV IRU XVH�

7KH SRVVLELOLW\ RI V\VWHPLF DGYHUVH HYHQWV IURP DSSOLFDWLRQ RI -$:$',&/2 *(/ FDQQRW EH

H[FOXGHG LI WKH SUHSDUDWLRQ LV XVHG RQ ODUJH DUHDV RI VNLQ DQG RYHU D SURORQJHG SHULRG �VHH WKH

SURGXFW LQIRUPDWLRQ RQ V\VWHPLF IRUPV RI GLFORIHQDF��

'LVFRQWLQXH WKH WUHDWPHQW LI D VNLQ UDVK GHYHORSV DIWHU DSSO\LQJ WKH SURGXFW�

-$:$',&/2 *(/ FDQ EH XVHG ZLWK QRQ�RFFOXVLYH EDQGDJHV EXW VKRXOG QRW EH XVHG ZLWK DQ

DLUWLJKW RFFOXVLYH GUHVVLQJ�

-$:$',&/2� *(/� VKRXOG� EH� DSSOLHG� RQO\� WR� LQWDFW�� QRQ�GLVHDVHG� VNLQ� DQG� QRW� WR� VNLQ

ZRXQGV� RU� RSHQ� LQMXULHV�� ,W� VKRXOG� QRW� EH� DOORZHG� WR� FRPH� LQWR� FRQWDFW�ZLWK� WKH� H\HV� RU

PXFRXV PHPEUDQHV� DQG VKRXOG QRW EH LQJHVWHG�

6LGH�HIIHFWV�LQFOXGH�LWFKLQJ��UHGGHQLQJ�RU�VPDUWLQJ�RI�WKH�VNLQ�RU�VNLQ�UDVK��3KRWRVHQVLWLYLW\

UHDFWLRQV KDYH EHHQ REVHUYHG LQ LVRODWHG FDVHV�

$VWKPD�KDV�EHHQ�UDUHO\�UHSRUWHG� LQ�SDWLHQWV�XVLQJ� WRSLFDO�QRQ�VWHURLGDO�DQWL�LQIODPPDWRU\

GUXJV �16$,'� SUHSDUDWLRQV�

$SSOLFDWLRQ RYHU H[WHQVLYH DUHDV IRU SURORQJHG SHULRGV RU DSSOLFDWLRQ LQ H[FHVV RI

UHFRPPHQGHG GRVDJH PD\�JLYH ULVH

WR V\VWHPLF HIIHFWV� 7KHVH LQFOXGH JDVWURLQWHVWLQDO GLVWXUEDQFHV DQG EOHHGLQJ� LUULWDELOLW\� IOXLG

UHWHQWLRQ� UDVK� KHSDWLWLV� UHQDO G\VIXQFWLRQ� DQDSK\OD[LV DQG UDUHO\ EORRG G\VFUDVLDV�

EURQFKRVSDVP DQG HU\WKHPD�PXOWLIRUPH�

7KLV SURGXFW VKRXOG RQO\ EH XVHG ZLWK JUHDW FDXWLRQ LQ SDWLHQWV ZLWK D KLVWRU\ RI SHSWLF XOFHU�

JDVWURLQWHVWLQDO�EOHHGLQJ��KHSDWLF�RU�UHQDO� LQVXIILFLHQF\��RU�EOHHGLQJ�GLDWKHVLV��RU� LQWHVWLQDO

LQIODPPDWLRQ� &LUFXODWLQJ OHYHOV RI WKH DFWLYH GUXJ VXEVWDQFH DUH ORZ EXW WKH WKHRUHWLFDO ULVN

LQ WKHVH SDWLHQWV VKRXOG EH FRQVLGHUHG�

,QIRUPDWLRQ FRQFHUQLQJ H[FLSLHQWV

-$:$',&/2 *(/ FRQWDLQV SURS\OHQH JO\FRO� ZKLFK PD\ FDXVH PLOG� ORFDOLVHG VNLQ

LUULWDWLRQ LQ�VRPH SHRSOH�

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

6LQFH�V\VWHPLF�DEVRUSWLRQ�RI�GLFORIHQDF�IURP�WRSLFDO�DSSOLFDWLRQ�LV�YHU\�ORZ��VXFK

LQWHUDFWLRQV DUH YHU\ XQOLNHO\� +RZHYHU� WKH IROORZLQJ LQWHUDFWLRQV RFFXU ZLWK RUDO IRUPV RI

-$:$',&/2 *(/�

/LWKLXP DQG GLJR[LQ� -$:$',&/2 *(/ PD\ LQFUHDVH SODVPD OHYHOV RI OLWKLXP RU GLJR[LQ�



$QWLFRDJXODQWV� $OWKRXJK FOLQLFDO LQYHVWLJDWLRQV GR QRW DSSHDU WR LQGLFDWH WKDW -$:$',&/2

*(/� KDV� DQ� LQIOXHQFH� RQ� WKH� HIIHFW� RI� DQWLFRDJXODQWV�� WKHUH� DUH� LVRODWHG� UHSRUWV� RI� DQ

LQFUHDVHG� ULVN� RI� KDHPRUUKDJH� ZLWK� WKH� FRPELQHG� XVH� RI� GLFORIHQDF� DQG� DQWLFRDJXODQW

WKHUDS\��7KHUHIRUH� WR�EH� FHUWDLQ� WKDW�QR�FKDQJH� LQ� DQWLFRDJXODQW�GRVDJH� LV� UHTXLUHG�� FORVH

PRQLWRULQJ RI VXFK SDWLHQWV LV UHTXLUHG� $V ZLWK RWKHU QRQ�VWHURLGDO DQWL�LQIODPPDWRU\ DJHQWV�

GLFORIHQDF LQ D KLJK GRVH FDQ UHYHUVLEO\ LQKLELW SODWHOHW DJJUHJDWLRQ�

$QW� GLDEHWLF� DJHQWV� &OLQLFDO� VWXGLHV� KDYH� VKRZQ� WKDW� -$:$',&/2� *(/� FDQ� EH� JLYHQ

WRJHWKHU ZLWK RUDO DQWL GLDEHWLF DJHQWV ZLWKRXW LQIOXHQFLQJ WKHLU FOLQLFDO HIIHFW� +RZHYHU WKHUH

KDYH EHHQ LVRODWHG UHSRUWV RI K\SRJO\FDHPLF DQG K\SHUJO\FDHPLF HIIHFWV ZKLFK KDYH UHTXLUHG

DGMXVWPHQW WR WKH GRVDJH RI K\SRJO\FDHPLF DJHQWV�

&LFORVSRULQ� &DVHV�RI�QHSKURWR[LFLW\�KDYH�EHHQ�UHSRUWHG�LQ�SDWLHQWV�UHFHLYLQJ�FRQFRPLWDQW

FLFORVSRULQ� DQG�16$,'V�� LQFOXGLQJ� -$:$',&/2�*(/��7KLV�PLJKW�EH�PHGLDWHG� WKURXJK

FRPELQHG UHQDO DQWL�SURVWDJODQGLQ HIIHFWV RI ERWK WKH 16$,' DQG FLFORVSRULQ�

0HWKRWUH[DWH� &DVHV RI VHULRXV WR[LFLW\ KDYH EHHQ UHSRUWHG ZKHQ PHWKRWUH[DWH DQG 16$,'V

DUH JLYHQ ZLWKLQ �� KRXUV RI HDFK RWKHU� 7KLV LQWHUDFWLRQ LV PHGLDWHG WKURXJK DFFXPXODWLRQ RI

PHWKRWUH[DWH� UHVXOWLQJ� IURP� LPSDLUPHQW� RI� UHQDO� H[FUHWLRQ� LQ� WKH� SUHVHQFH� RI� WKH� QRQ�

VWHURLGDO DQWL�LQIODPPDWRU\ GUXJV�

4XLQRORQH DQWLPLFURELDOV� &RQYXOVLRQV PD\ RFFXU GXH WR DQ LQWHUDFWLRQ EHWZHHQ TXLQRORQHV

DQG�16$,'V��7KLV�PD\�RFFXU�LQ�SDWLHQWV�ZLWK�RU�ZLWKRXW�D�SUHYLRXV�KLVWRU\�RI�HSLOHSV\�RU

FRQYXOVLRQV� 7KHUHIRUH� FDXWLRQ VKRXOG EH H[HUFLVHG ZKHQ FRQVLGHULQJ WKH XVH RI D TXLQRORQH

LQ SDWLHQWV ZKR DUH DOUHDG\ UHFHLYLQJ DQ 16$,'�

2WKHU�16$,'V�DQG�VWHURLGV� &R�DGPLQLVWUDWLRQ�RI�-$:$',&/2�*(/�ZLWK�RWKHU�V\VWHPLF

16$,'V�DQG�VWHURLGV�PD\�LQFUHDVH�WKH�IUHTXHQF\�RI�XQZDQWHG�HIIHFWV��&RQFRPLWDQW�WKHUDS\

ZLWK DVSLULQ ORZHUV WKH SODVPD OHYHOV RI HDFK� DOWKRXJK WKH FOLQLFDO VLJQLILFDQFH LV XQNQRZQ�

'LXUHWLFV� 9DULRXV 16$,'V DUH OLDEOH WR LQKLELW WKH DFWLYLW\ RI GLXUHWLFV� &RQFRPLWDQW

WUHDWPHQW�ZLWK�SRWDVVLXP�VSDULQJ�GLXUHWLFV�PD\�EH�DVVRFLDWHG�ZLWK� LQFUHDVHG�VHUXP�SRWDVVLXP

OHYHOV� KHQFH VHUXP SRWDVVLXP VKRXOG EH PRQLWRUHG�



��� 3DHGLDWULF SRSXODWLRQ

&KLOGUHQ�DQG�DGROHVFHQWV�EHORZ����\HDUV��7KHUH�DUH�LQVXIILFLHQW�GDWD�RQ�HIILFDF\�DQG�VDIHW\

DYDLODEOH� IRU� FKLOGUHQ� DQG� DGROHVFHQWV� EHORZ� ��� \HDUV� RI� DJH� �VHH� DOVR� FRQWUDLQGLFDWLRQV

VHFWLRQ�������,Q�FKLOGUHQ�DJHG����\HDUV�DQG�RYHU��LI� WKLV�SURGXFW�LV�UHTXLUHG�IRU�PRUH�WKDQ��

GD\V�IRU�SDLQ�UHOLHI�RU� LI� WKH�V\PSWRPV�ZRUVHQ� WKH�SDWLHQW�SDUHQWV�RI� WKH�DGROHVFHQW� LV�DUH

DGYLVHG WR FRQVXOW D GRFWRU�

 ,W�LV�UHFRPPHQGHG�WKDW�WUHDWPHQW�EH�UHYLHZHG�DIWHU����GD\V��7KHVH�LQGLFDWLRQV�VKRXOG�QRW

ZDUUDQW WUHDWPHQW IRU�PRUH WKDQ � ZHHNV�

��� ,QWHUDFWLRQ ZLWK RWKHU PHGLFLQDO SURGXFWV DQG RWKHU IRUPV RI LQWHUDFWLRQ
&RQWUDLQGLFDWLRQV RI FRQFRPLWDQW XVH

6LQFH�V\VWHPLF�DEVRUSWLRQ�RI�GLFORIHQDF�IURP�WRSLFDO�DSSOLFDWLRQ�LV�YHU\�ORZ��VXFK

LQWHUDFWLRQV DUH YHU\ XQOLNHO\� +RZHYHU� WKH IROORZLQJ LQWHUDFWLRQV RFFXU ZLWK RUDO IRUPV RI

-$:$',&/2 *(/�

/LWKLXP DQG GLJR[LQ� -$:$',&/2 *(/ PD\ LQFUHDVH SODVPD OHYHOV RI OLWKLXP RU GLJR[LQ�

$QWLFRDJXODQWV� $OWKRXJK FOLQLFDO LQYHVWLJDWLRQV GR QRW DSSHDU WR LQGLFDWH WKDW -$:$',&/2

*(/� KDV� DQ� LQIOXHQFH� RQ� WKH� HIIHFW� RI� DQWLFRDJXODQWV�� WKHUH� DUH� LVRODWHG� UHSRUWV� RI� DQ

LQFUHDVHG� ULVN� RI� KDHPRUUKDJH� ZLWK� WKH� FRPELQHG XVH� RI� GLFORIHQDF� DQG� DQWLFRDJXODQW

WKHUDS\��7KHUHIRUH� WR�EH� FHUWDLQ� WKDW�QR�FKDQJH� LQ� DQWLFRDJXODQW�GRVDJH� LV� UHTXLUHG��FORVH

PRQLWRULQJ RI VXFK SDWLHQWV LV UHTXLUHG� $V ZLWK RWKHU QRQ�VWHURLGDO DQWL�LQIODPPDWRU\ DJHQWV�

GLFORIHQDF LQ D KLJK GRVH FDQ UHYHUVLEO\ LQKLELW SODWHOHW DJJUHJDWLRQ�

$QW� GLDEHWLF� DJHQWV� &OLQLFDO� VWXGLHV� KDYH� VKRZQ� WKDW� -$:$',&/2� *(/� FDQ� EH� JLYHQ

WRJHWKHU ZLWK RUDO DQWL GLDEHWLF DJHQWV ZLWKRXW LQIOXHQFLQJ WKHLU FOLQLFDO HIIHFW� +RZHYHU WKHUH

KDYH EHHQ LVRODWHG UHSRUWV RI K\SRJO\FDHPLF DQG K\SHUJO\FDHPLF HIIHFWV ZKLFK KDYH UHTXLUHG

DGMXVWPHQW WR WKH GRVDJH RI K\SRJO\FDHPLF DJHQWV�

&LFORVSRULQ� &DVHV�RI�QHSKURWR[LFLW\�KDYH�EHHQ�UHSRUWHG�LQ�SDWLHQWV�UHFHLYLQJ�FRQFRPLWDQW

FLFORVSRULQ� DQG�16$,'V�� LQFOXGLQJ� -$:$',&/2�*(/��7KLV�PLJKW�EH�PHGLDWHG� WKURXJK

FRPELQHG UHQDO DQWL�SURVWDJODQGLQ HIIHFWV RI ERWK WKH 16$,' DQG FLFORVSRULQ�
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0HWKRWUH[DWH� &DVHV RI VHULRXV WR[LFLW\ KDYH EHHQ UHSRUWHG ZKHQ PHWKRWUH[DWH DQG 16$,'V

DUH JLYHQ ZLWKLQ �� KRXUV RI HDFK RWKHU� 7KLV LQWHUDFWLRQ LV PHGLDWHG WKURXJK DFFXPXODWLRQ RI

PHWKRWUH[DWH� UHVXOWLQJ� IURP� LPSDLUPHQW� RI� UHQDO� H[FUHWLRQ� LQ� WKH� SUHVHQFH� RI� WKH� QRQ�

VWHURLGDO DQWL�LQIODPPDWRU\ GUXJV�

4XLQRORQH DQWLPLFURELDOV� &RQYXOVLRQV PD\ RFFXU GXH WR DQ LQWHUDFWLRQ EHWZHHQ TXLQRORQHV

DQG�16$,'V��7KLV�PD\�RFFXU�LQ�SDWLHQWV�ZLWK�RU�ZLWKRXW�D�SUHYLRXV�KLVWRU\�RI�HSLOHSV\�RU

FRQYXOVLRQV� 7KHUHIRUH� FDXWLRQ VKRXOG EH H[HUFLVHG ZKHQ FRQVLGHULQJ WKH XVH RI D TXLQRORQH

LQ SDWLHQWV ZKR DUH DOUHDG\ UHFHLYLQJ DQ 16$,'�

2WKHU�16$,'V�DQG�VWHURLGV� &R�DGPLQLVWUDWLRQ�RI�-$:$',&/2�*(/�ZLWK�RWKHU�V\VWHPLF

16$,'V�DQG�VWHURLGV�PD\�LQFUHDVH�WKH�IUHTXHQF\�RI�XQZDQWHG�HIIHFWV��&RQFRPLWDQW�WKHUDS\

ZLWK DVSLULQ ORZHUV WKH SODVPD OHYHOV RI HDFK� DOWKRXJK WKH FOLQLFDO VLJQLILFDQFH LV XQNQRZQ�

'LXUHWLFV� 9DULRXV 16$,'V DUH OLDEOH WR LQKLELW WKH DFWLYLW\ RI GLXUHWLFV� &RQFRPLWDQW

WUHDWPHQW�ZLWK�SRWDVVLXP�VSDULQJ�GLXUHWLFV�PD\�EH�DVVRFLDWHG�ZLWK� LQFUHDVHG�VHUXP�SRWDVVLXP

OHYHOV� KHQFH VHUXP SRWDVVLXP VKRXOG EH PRQLWRUHG�

��� $GGLWLRQDO LQIRUPDWLRQ RQ VSHFLDO SRSXODWLRQV

����

��� )HUWLOLW\� 3UHJQDQF\ DQG ODFWDWLRQ

7KH�V\VWHPLF�FRQFHQWUDWLRQ�RI�GLFORIHQDF�LV�ORZHU�DIWHU�WRSLFDO�DGPLQLVWUDWLRQ��FRPSDUHG�WR

RUDO�IRUPXODWLRQV��:LWK�UHIHUHQFH�WR�H[SHULHQFH�IURP�WUHDWPHQW�ZLWK�16$,'V�ZLWK�V\VWHPLF

XSWDNH� WKH IROORZLQJ LV UHFRPPHQGHG�

,QKLELWLRQ RI SURVWDJODQGLQ V\QWKHVLV PD\ DGYHUVHO\ DIIHFW WKH SUHJQDQF\ DQG�RU WKH

HPEU\R�IHWDO�GHYHORSPHQW��'DWD�IURP�HSLGHPLRORJLFDO�VWXGLHV�VXJJHVW�DQ�LQFUHDVHG�ULVN�RI

PLVFDUULDJH� DQG� RI� FDUGLDF� PDOIRUPDWLRQ� DQG� JDVWURVFKLVLV� DIWHU� XVH� RI� D� SURVWDJODQGLQ

V\QWKHVLV LQKLELWRU LQ HDUO\ SUHJQDQF\� 7KH DEVROXWH ULVN IRU FDUGLRYDVFXODU PDOIRUPDWLRQ ZDV

LQFUHDVHG IURP OHVV WKDQ ��� XS WR DSSUR[LPDWHO\ ��� �� 7KH ULVN LV EHOLHYHG WR LQFUHDVH ZLWK

GRVH DQG GXUDWLRQ RI WKHUDS\� ,Q DQLPDOV� DGPLQLVWUDWLRQ RI D SURVWDJODQGLQ V\QWKHVLV LQKLELWRU

KDV� EHHQ� VKRZQ� WR� UHVXOW� LQ� LQFUHDVHG� SUH� DQG� SRVW�LPSODQWDWLRQ� ORVV� DQG� HPEU\R�IHWDO

OHWKDOLW\� ,Q DGGLWLRQ� LQFUHDVHG LQFLGHQFHV RI YDULRXV PDOIRUPDWLRQV� LQFOXGLQJ



0RGXOH� �

FDUGLRYDVFXODU�� KDYH� EHHQ� UHSRUWHG� LQ� DQLPDOV� JLYHQ� D� SURVWDJODQGLQ� V\QWKHVLV� LQKLELWRU

GXULQJ WKH RUJDQRJHQHWLF 3HULRG� 'XULQJ WKH ILUVW DQG VHFRQG WULPHVWHU RI SUHJQDQF\�

GLFORIHQDF�VKRXOG�QRW�EH�JLYHQ�XQOHVV�FOHDUO\�QHFHVVDU\��,I�GLFORIHQDF�LV�XVHG�E\�D�ZRPDQ

DWWHPSWLQJ WR FRQFHLYH� RU GXULQJ WKH ILUVW DQG VHFRQG WULPHVWHU RI SUHJQDQF\� WKH GRVH VKRXOG

EH�NHSW�DV�ORZ�DQG�GXUDWLRQ�RI�WUHDWPHQW�DV�VKRUW�DV�SRVVLEOH��'XULQJ�WKH�WKLUG�WULPHVWHU�RI

SUHJQDQF\� DOO SURVWDJODQGLQ V\QWKHVLV LQKLELWRUV PD\ H[SRVH WKH IHWXV WR�

� &DUGLRSXOPRQDU\�WR[LFLW\��ZLWK�SUHPDWXUH�FORVXUH�RI�WKH�GXFWXV�DUWHULRVXV�DQG�SXOPRQDU\

K\SHUWHQVLRQ��

� 5HQDO G\VIXQFWLRQ� ZKLFK PD\ SURJUHVV WR UHQDO IDLOXUH ZLWK ROLJR�K\GURDPQLRVLV�

7KH PRWKHU DQG WKH QHRQDWH� DW WKH HQG RI SUHJQDQF\� WR�

� 3RVVLEOH SURORQJDWLRQ RI EOHHGLQJ WLPH� DQ DQWL�DJJUHJDWLQJ HIIHFW ZKLFK PD\ RFFXU HYHQ DW

YHU\ ORZ GRVHV�

� ,QKLELWLRQ�RI�XWHULQH�FRQWUDFWLRQV�UHVXOWLQJ�LQ�GHOD\HG�RU�SURORQJHG�ODERXU�

&RQVHTXHQWO\� GLFORIHQDF LV FRQWUDLQGLFDWHG GXULQJ WKH WKLUG WULPHVWHU RI SUHJQDQF\�

/DFWDWLRQ

/LNH� RWKHU� 16$,'V�� GLFORIHQDF� SDVVHV� LQWR� EUHDVW� PLON� LQ� VPDOO� DPRXQWV�� +RZHYHU�� DW

WKHUDSHXWLF GRVHV RI -$:$',&/2 *(/����� QR HIIHFWV RQ WKH VXFNOLQJ FKLOG DUH

DQWLFLSDWHG��%HFDXVH�RI�D�ODFN�RI�FRQWUROOHG�VWXGLHV�LQ�ODFWDWLQJ�ZRPHQ��WKH�SURGXFW�VKRXOG

RQO\� EH� XVHG� GXULQJ� ODFWDWLRQ� XQGHU� DGYLFH� IURP� D� KHDOWKFDUH� SURIHVVLRQDO�� 8QGHU� WKLV

FLUFXPVWDQFH��-$:$',&/2�*(/�VKRXOG�QRW�EH�DSSOLHG�RQ�WKH�EUHDVWV�RI�QXUVLQJ�PRWKHUV�

QRU HOVHZKHUH RQ ODUJH

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

3DWLHQWV��ZKR�H[SHULHQFH�GL]]LQHVV�RU�RWKHU�FHQWUDO�QHUYRXV�V\VWHP�GLVWXUEDQFHV��LQFOXGLQJ

YLVXDO GLVWXUEDQFHV� ZKLOH 7DNLQJ 16$,'V VKRXOG UHIUDLQ IURP GULYLQJ RU RSHUDWLQJ

PDFKLQHU\�

���� 8QGHVLUDEOH HIIHFWV

$GYHUVH UHDFWLRQV �7DEOH �� DUH UDQNHG XQGHU KHDGLQJ RI IUHTXHQF\� WKH PRVW IUHTXHQW ILUVW�

XVLQJ WKH IROORZLQJ

&RQYHQWLRQ� YHU\ FRPPRQ � ����� FRPPRQ � ����� WR � ������ XQFRPPRQ � ������� WR �

������� UDUH � �������� WR � ��������� YHU\ UDUH �� ���������� QRW NQRZQ� FDQQRW EH HVWLPDWHG
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IURP WKH DYDLODEOH GDWD� :LWKLQ HDFK IUHTXHQF\ JURXSLQJ� XQGHVLUDEOH HIIHFWV DUH SUHVHQWHG LQ

RUGHU RI GHFUHDVLQJ VHULRXVQHVV�

+\SHUWHQVLRQ

,QIHFWLRQV DQG LQIHVWDWLRQV�

9HU\ UDUH�

5DVK SXVWXODU�

,PPXQH V\VWHP GLVRUGHUV�

9HU\ UDUH�

+\SHUVHQVLWLYLW\ �LQFOXGLQJ XUWLFDULD��

$QJLRQHXURWLF RHGHPD

5HVSLUDWRU\� 7KRUDFLF DQG PHGLDVWLQDO

GLVRUGHUV

9HU\ UDUH� $VWKPD

6NLQ DQG VXEFXWDQHRXV WLVVXH GLVRUGHUV

&RPPRQ�

5DUH�

9HU\ UDUH�

'HUPDWLWLV �LQFOXGLQJ FRQWDFW GHUPDWLWLV��

5DVK� (U\WKHPD� (F]HPD� 3UXULWXV�

'HUPDWLWLV�EXOORXV�

3KRWRVHQVLWLYLW\ UHDFWLRQ

-$:$',&/2�*(/�LV�XVXDOO\�ZHOO�WROHUDWHG��,WFKLQJ��UHGGHQLQJ�RU�VPDUWLQJ�RI�WKH�VNLQ��RU

VNLQ UDVK� FRPPRQO\ RFFXUV� 3KRWRVHQVLWLYLW\ UHDFWLRQV KDYH YHU\ UDUHO\ EHHQ REVHUYHG�

6\VWHPLF�DEVRUSWLRQ�RI� -$:$',&/2�*(/�LV� ORZ�FRPSDUHG�ZLWK�SODVPD� OHYHOV�REWDLQHG

IROORZLQJ� RUDO� IRUPV� RI� 'RFRIDVW�� +RZHYHU�� ZKHUH� -$:$',&/2� *(/� LV� DSSOLHG� WR� D

UHODWLYHO\� ODUJH� DUHD�RI� VNLQ�DQG�RYHU� D�SURORQJHG�SHULRG�� WKH�SRVVLELOLW\�RI� V\VWHPLF� VLGH

HIIHFWV FDQQRW EH FRPSOHWHO\ H[FOXGHG�

$VWKPD KDV YHU\ UDUHO\ EHHQ UHSRUWHG LQ SDWLHQWV XVLQJ WRSLFDO 16$,' SUHSDUDWLRQV�

���� 2YHUGRVH

7KH ORZ V\VWHPLF DEVRUSWLRQ RI WRSLFDO GLFORIHQDF UHQGHUV RYHU� GRVDJH YHU\ XQOLNHO\�

+RZHYHU� XQGHVLUDEOH HIIHFWV� VLPLODU WR WKRVH REVHUYHG IROORZLQJ DQ RYHUGRVH RI GLFORIHQDF

WDEOHWV�� FDQ� EH� H[SHFWHG� LI� WRSLFDO� GLFORIHQDF� LV� LQDGYHUWHQWO\� LQJHVWHG� ��� WXEH� RI� ���J

FRQWDLQV�WKH�HTXLYDOHQW�RI�����PJ�GLFORIHQDF�VRGLXP���,Q�WKH�HYHQW�RI�DFFLGHQWDO�LQJHVWLRQ�

UHVXOWLQJ LQ VLJQLILFDQW V\VWHPLF VLGH�HIIHFWV� JHQHUDO WKHUDSHXWLF PHDVXUHV QRUPDOO\ DGRSWHG

WR WUHDW SRLVRQLQJ ZLWK QRQ�VWHURLGDO DQWL�LQIODPPDWRU\ GUXJV VKRXOG EH XVHG� *DVWULF
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GHFRQWDPLQDWLRQ�DQG�WKH�XVH�RI�DFWLYDWHG�FKDUFRDO�VKRXOG�EH�FRQVLGHUHG��HVSHFLDOO\�ZLWKLQ�D

VKRUW WLPH RI�LQJHVWLRQ�

0DQDJHPHQW RI RYHU GRVDJH ZLWK 16$,'V HVVHQWLDOO\ FRQVLVWV RI VXSSRUWLYH DQG

V\PSWRPDWLF� PHDVXUHV�� 7KHUH� LV� QR� W\SLFDO� FOLQLFDO� SLFWXUH� UHVXOWLQJ� IURP� RYHU� GRVDJH

-$:$',&/2 *(/� 6XSSRUWLYH DQG V\PSWRPDWLF WUHDWPHQW VKRXOG EH JLYHQ IRU

FRPSOLFDWLRQV VXFK DV K\SRWHQVLRQ� UHQDO IDLOXUH� FRQYXOVLRQV� JDVWURLQWHVWLQDO LUULWDWLRQ� DQG

UHVSLUDWRU\ GHSUHVVLRQ� VSHFLILF WKHUDSLHV VXFK DV IRUFHG GLXUHVLV� GLDO\VLV RU KDHPRSHUIXVLRQ

DUH�SUREDEO\�RI�QR�KHOS�LQ�HOLPLQDWLQJ�16$,'V�GXH�WR�WKHLU�KLJK�UDWH�RI�SURWHLQ�ELQGLQJ�DQG

H[WHQVLYH PHWDEROLVP�

�� 3KDUPDFRORJLFDO SURSHUWLHV

��� 3KDUPDFRG\QDPLF SURSHUWLHV

0RGH RI DFWLRQ�

'LFORIHQDF�LV�D�QRQ�VWHURLGDO�DQWL�LQIODPPDWRU\��16$,'��ZLWK�SURQRXQFHG�DQDOJHVLF��DQWL�

LQIODPPDWRU\ DQG DQWLS\UHWLF SURSHUWLHV� ,QKLELWLRQ RI SURVWDJODQGLQ V\QWKHVLV LV WKH SULPDU\

PHFKDQLVP RI DFWLRQ RI GLFORIHQDF�

-$:$',&/2�*(/�LV�DQ�DQWL�LQIODPPDWRU\�DQG�DQDOJHVLF�SUHSDUDWLRQ�GHVLJQHG�IRU�WRSLFDO

DSSOLFDWLRQ��,Q�LQIODPPDWLRQ�DQG�SDLQ�RI�WUDXPDWLF�RU�UKHXPDWLF�RULJLQ��-$:$',&/2�*(/

UHOLHYHV SDLQ� GHFUHDVHV VZHOOLQJ� DQG VKRUWHQV WKH WLPH WR UHWXUQ WR QRUPDO IXQFWLRQ�

&OLQLFDO�GDWD�KDYH�GHPRQVWUDWHG�WKDW -$:$',&/2�*(/�UHGXFHV�DFXWH�SDLQ�RQH�KRXU�DIWHU

LQLWLDO� DSSOLFDWLRQ� �S����������YHUVXV�SODFHER�JHO���1LQHW\�IRXU�SHUFHQW� ������RI�SDWLHQWV

UHVSRQGHG�WR�-$:$',&/2�*(/�DIWHU���GD\V�RI�WUHDWPHQW�YHUVXV����ZLWK�SODFHER�JHO��S��

���������5HVROXWLRQ�RI�ERWK�SDLQ�DQG�IXQFWLRQDO�LPSDLUPHQW�ZHUH�DFKLHYHG�DIWHU���GD\V�RI

WUHDWPHQW ZLWK -$:$',&/2 *(/ �S � ������ YHUVXV SODFHER JHO��

'XH WR DQ DTXHRXV�DOFRKROLF EDVH LW H[HUWV D VRRWKLQJ DQG FRROLQJ HIIHFW�

��� 3KDUPDFRNLQHWLF SURSHUWLHV

$EVRUSWLRQ

7KH TXDQWLW\ RI GLFORIHQDF DEVRUEHG WKURXJK WKH VNLQ LV SURSRUWLRQDO WR WKH VL]H RI WKH WUHDWHG

DUHD� DQG GHSHQGV RQ ERWK WKH WRWDO GRVH DSSOLHG DQG WKH GHJUHH RI VNLQ K\GUDWLRQ� $EVRUSWLRQ

DPRXQWV� WR� DERXW�����RI� WKH� DSSOLHG�GRVH�RI�GLFORIHQDF� DIWHU� WRSLFDO�DSSOLFDWLRQ�RI�����J

-$:$',&/2 *(/ RQ ��� FPð VNLQ� GHWHUPLQHG E\ UHIHUHQFH WR WKH WRWDO UHQDO HOLPLQDWLRQ�
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FRPSDUHG�ZLWK�GRFRIDVW� WDEOHWV��$����KRXU�RFFOXVLRQ� OHDGV� WR� D� WKUHH�IROG� LQFUHDVH� LQ� WKH

DPRXQW RI GLFORIHQDF DEVRUEHG�

'LVWULEXWLRQ

'LFORIHQDF�FRQFHQWUDWLRQV�KDYH�EHHQ�PHDVXUHG�IURP�SODVPD�� V\QRYLDO� WLVVXH�DQG�V\QRYLDO

IOXLG�DIWHU�WRSLFDO�DGPLQLVWUDWLRQ RI�-$:$',&/2�*(/�WR�KDQG�DQG�NQHH�MRLQWV��0D[LPXP

SODVPD FRQFHQWUDWLRQV DUH DSSUR[LPDWHO\ ��� WLPHV ORZHU WKDQ DIWHU RUDO DGPLQLVWUDWLRQ RI WKH

VDPH TXDQWLW\ RI GLFORIHQDF� ���� � RI GLFORIHQDF LV ERXQG WR VHUXP SURWHLQV� PDLQO\ DOEXPLQ

����� ���

'LFORIHQDF�DFFXPXODWHV�LQ�WKH�VNLQ�ZKLFK�DFWV�DV�UHVHUYRLU�IURP�ZKHUH�WKHUH�LV�D�VXVWDLQHG

UHOHDVH�RI�GUXJ�LQWR�XQGHUO\LQJ�WLVVXHV��)URP�WKHUH��GLFORIHQDF�SUHIHUHQWLDOO\�GLVWULEXWHV�DQG

SHUVLVWV�LQ�GHHS�LQIODPHG�WLVVXHV��VXFK�DV�WKH�MRLQW��ZKHUH�LW�LV�IRXQG�LQ�FRQFHQWUDWLRQV�XS�WR

�� WLPHV KLJKHU WKDQ LQ SODVPD�

%LRWUDQVIRUPDWLRQ

%LRWUDQVIRUPDWLRQ�RI�GLFORIHQDF�LQYROYHV�SDUWO\�JOXFXURQLGDWLRQ�RI�WKH�LQWDFW�PROHFXOH��EXW

PDLQO\�VLQJOH�DQG�PXOWLSOH�K\GUR[\ODWLRQ�UHVXOWLQJ�LQ�VHYHUDO�SKHQROLF�PHWDEROLWHV��PRVW�RI

ZKLFK DUH FRQYHUWHG WR JOXFXURQLGH FRQMXJDWHV� 7ZR RI WKH SKHQROLF PHWDEROLWHV DUH

ELRORJLFDOO\ DFWLYH� KRZHYHU� WR D PXFK VPDOOHU H[WHQW WKDQ GLFORIHQDF�

(OLPLQDWLRQ

7KH�WRWDO�V\VWHPLF�FOHDUDQFH�RI�GLFORIHQDF�IURP�SODVPD�LV����������PO�PLQ��7KH�WHUPLQDO

SODVPD KDOI�OLIH LV ��� KRXUV� )RXU RI WKH PHWDEROLWHV� LQFOXGLQJ WKH WZR DFWLYH RQHV� DOVR KDYH

VKRUW�SODVPD�KDOI�OLYHV�RI�����KRXUV��2QH�PHWDEROLWH���
�K\GUR[\��
�PHWKR[\�GLFORIHQDF��KDV�D

ORQJHU KDOI�OLIH EXW LV YLUWXDOO\ LQDFWLYH� 'LFORIHQDF DQG LWV PHWDEROLWHV DUH H[FUHWHG PDLQO\ LQ

WKH XULQH�

&KDUDFWHULVWLFV LQ SDWLHQWV

1R DFFXPXODWLRQ RI GLFORIHQDF DQG LWV PHWDEROLWHV LV WR EH H[SHFWHG LQ SDWLHQWV VXIIHULQJ IURP

UHQDO� LPSDLUPHQW�� ,Q� SDWLHQWV� ZLWK� FKURQLF� KHSDWLWLV� RU� QRQ�GHFRPSHQVDWHG� FLUUKRVLV�� WKH

NLQHWLFV DQG PHWDEROLVP RI GLFORIHQDF DUH WKH VDPH DV LQ SDWLHQWV ZLWKRXW OLYHU GLVHDVH�
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��� 3UHFOLQLFDO VDIHW\ GDWD

3UHFOLQLFDO�GDWD�IURP�DFXWH�DQG�UHSHDWHG�GRVH�WR[LFLW\�VWXGLHV��DV�ZHOO�DV�IURP�JHQRWR[LFLW\�

PXWDJHQLFLW\�� DQG� FDUFLQRJHQLFLW\� VWXGLHV�ZLWK� GLFORIHQDF� UHYHDOHG� QR� VSHFLILF� KD]DUG� IRU

KXPDQV� DW� WKH� LQWHQGHG� WKHUDSHXWLF� GRVHV�� 7KHUH� ZDV� QR� HYLGHQFH� WKDW� GLFORIHQDF� KDG� D

WHUDWRJHQLF�SRWHQWLDO�LQ�PLFH��UDWV�RU�UDEELWV��'LFORIHQDF�KDG�QR�LQIOXHQFH�RQ�WKH�IHUWLOLW\�RI

SDUHQW DQLPDOV LQ UDWV� 7KH SUHQDWDO� SHULQDWDO DQG SRVWQDWDO GHYHORSPHQW RI WKH RIIVSULQJ ZDV

QRW DIIHFWHG�

-$:$',&/2�*(/�ZDV�ZHOO� WROHUDWHG� LQ�D�YDULHW\�RI�VWXGLHV��7KHUH�ZDV�QR�SRWHQWLDO� IRU

SKRWR WR[LFLW\ DQG GLFORIHQDF�FRQWDLQLQJ JHO FDXVHG QR VNLQ VHQVLWL]DWLRQ�

�� 3KDUPDFHXWLFDO SDUWLFXODUV

��� /LVW RI H[FLSLHQWV

%HQ]\O�$OFRKRO

3URS\OHQH�*O\FRO

/LTXLG�3DUDIILQ

,VRSURS\O�$OFRKRO

'LVRGLXP�('7$

&UHPRSKRU 5+���

%XW\ODWHG +\GUR[\O 7ROXHQH �%+7�

:KLWH�6RIW�3DUDIILQ��3HW��-HOO\�

&DUERPHU ���

3XULILHG :DWHU

6RGLXP +\GUR[LGH 3HOOHWV

��� ,QFRPSDWLELOLWLHV

1RQH

��� 6KHOI OLIH

�� PRQWKV

��� 6SHFLDO SUHFDXWLRQV IRU VWRUDJH

3URWHFW IURP KHDW

.HHS RXW RI WKH UHDFK DQG VLJKW RI FKLOGUHQ�



0RGXOH� �

6WRUH LQ D FRRO GU\ SODFH

��� 1DWXUH DQG FRQWHQWV RI FRQWDLQHU

$ ZKLWH JHO ZLWK D VWURQJ PHQWKRO RGRXU DQG D VPRRWK WH[WXUH JHO SDFNHG LQ D ��*

FROODSVLEOH WXEH ZLWK DOXPLQLXP VHDO DQG D VFUHZ FDS

��� 6SHFLDO SUHFDXWLRQV IRU GLVSRVDO DQG RWKHU KDQGOLQJ

1R VSHFLDO UHTXLUHPHQWV

$Q\ XQXVHG PHGLFLQDO SURGXFW RU ZDVWH PDWHULDO VKRXOG EH GLVSRVHG RI LQ DFFRUGDQFH ZLWK

ORFDO UHTXLUHPHQWV�

�� $33/,&$17�0$18)$&785(5

-$:$ ,17(51$7,21$/ /,0,7('

3ORW � $ELPEROD 6WUHHW� ,VROR ,QGXVWULDO (VWDWH� ,VROR� /DJRV� 1LJHULD

3KRQH� ��������������� (�PDLO� FRQWDFWXV#MDZDVLO�FRP


