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2SSRUWXQLVWLF�%DFWHULD

:RUPV

1DPH�

,'�

6DPSOH�5HSRUWb

%6��������

6DPSOH�5HFHLYHG�'DWH�

5HSRUW�*HQHUDWLRQ�'DWH�

�������������������b

�������������������b

3DJH���

&DWHJRU\�7DJ %HORZ�$YHUDJH

3DWKRJHQ�&KDUDFWHUL]DWLRQ

%XJ6SHDNVp� LGHQWLILHV� DQG� FKDUDFWHUL]HV�PDQ\� SDWKRJHQV� FRPPRQO\� NQRZQ� WR� FDXVH� JXW� LQIHFWLRQV� DQG� RWKHU� KHDOWK
LVVXHV��7KHVH�SDWKRJHQV�DUH�UHSRUWHG�ZLWK��LQGLFDWLYH�WDJV���ZKLFK�FDQ�EH�LQWHUSUHWHG�DV�GHVFULEHG�EHORZ�
7KLV�LV�QRW�D�GLDJQRVWLF�DQG�DUH�QRW�FRUUHODWHG�FOLQLFDOO\�ZLWK�FIX�XJ��.QRZ�0RUH�DERXW��3DWKRJHQ�&KDUDFWHUL]DWLRQ��ZLWKLQ
WKH�)$4�6HFWLRQ�

Swaraj



'HWDLOHG�5HSRUW

%ODVWRF\VWLV�KRPLQLV

&KLORPDVWL[�PHVQLOL

&U\SWRVSRULGLXP

'LHQWDPRHED�IUDJLOLV

(QGROLPD[�QDQD

(QWDPRHED�FROL

(QWDPRHED�KLVWRO\WLFD

3HQWDWULFKRPRQDV�KRPLQLV

&LWUREDFWHU�IUHXQGLL

6SHFLHV

3URWR]RD

'\VELRWLF���2YHUJURZWK�%DFWHULD

&DQGLGD�DOELFDQV

>&DQGLGD@�JODEUDWD

&DQGLGD�WURSLFDOLV

&DQGLGD�SDUDSVLORVLV

3LFKLD�NXGULDY]HYLL

$VSHUJLOOXV�IXPLJDWXV

$VSHUJLOOXV�IODYXV

$VSHUJLOOXV�QLJHU

$VSHUJLOOXV�WHUUHXV

$VSHUJLOOXV�QLGXODQV

6SHFLHV

)XQJL���<HDVW

1DPH�

,'�

6DPSOH�5HSRUWb

%6��������

6DPSOH�5HFHLYHG�'DWH�

5HSRUW�*HQHUDWLRQ�'DWH�

�������������������b

�������������������b

3DJH���

'LVFODLPHU�

���7KLV�LV�QRW�D�GLDJQRVWLF�UHSRUW��7KLV�LV�QRW�D�PLFURELRORJ\��FXOWXUH�EDVHG��UHSRUW�

���:H�TXDQWLI\�WKHVH�SDWKRJHQV�XVLQJ�VHTXHQFLQJ�EDVHG�PHWKRG��DQG�KHQFH�UHSUHVHQW�TXDQWLW\�RQO\�DV����DEXQGDQFHV�
RI� WKHVH� SDWKRJHQV�� $OVR�� WKH� �LQGLFDWLYH� WDJV�� GRHV� QRW� UHSUHVHQW� VWDQGDUG� VFLHQWLILF� QRWDWLRQ� VXFK� DV� FRORQ\� IRUPLQJ
XQLWV�SHU�JUDP�RI�VWRRO��&)8�J��

���3OHDVH�FRUUHODWH�FOLQLFDOO\�

Swaraj



'HWDLOHG�5HSRUW

$PLNDFLQ 6XVFHSWLEOH

$PLQRFRXPDULQ 6XVFHSWLEOH

$PR[LFLOOLQ 6XVFHSWLEOH

$PR[LFLOOLQ�&ODYXODQLFB$FLG 6XVFHSWLEOH

$PSLFLOOLQ 6XVFHSWLEOH

$PSLFLOOLQ�&ODYXODQLFB$FLG 6XVFHSWLEOH

$YLODP\FLQ 6XVFHSWLEOH

$]LWKURP\FLQ 6XVFHSWLEOH

$]WUHRQDP 6XVFHSWLEOH

%HQ]DONRQLXPB&KORULGH 6XVFHSWLEOH

%LF\FORP\FLQ 6XVFHSWLEOH

%OHRP\FLQ 6XVFHSWLEOH

&DUEDSHQHP 6XVFHSWLEOH

&DUERP\FLQ 6XVFHSWLEOH

&HIHSLPH 6XVFHSWLEOH

&HIL[LPH 6XVFHSWLEOH

&HIRWD[LPH 6XVFHSWLEOH

&HIRWD[LPH�&ODYXODQLFB$FLG 6XVFHSWLEOH

&HIR[LWLQ 6XVFHSWLEOH

&HIWD]LGLPH 6XVFHSWLEOH

&HIWD]LGLPH�$YLEDFWDP 6XVFHSWLEOH

$QWLELRWLF�1DPH

&HIWULD[RQH 6XVFHSWLEOH

&HSKDORWKLQ 6XVFHSWLEOH

&HSKDP\FLQ 6XVFHSWLEOH

&LSURIOR[DFLQ 6XVFHSWLEOH

&OLQGDP\FLQ 6XVFHSWLEOH

&ROLVWLQ 6XVFHSWLEOH

'DOIRSULVWLQ 6XVFHSWLEOH

'LDPLQRS\ULPLGLQH 6XVFHSWLEOH

'R[\F\FOLQH 6XVFHSWLEOH

(OIDP\FLQ 6XVFHSWLEOH

(UWDSHQHP 6XVFHSWLEOH

(U\WKURP\FLQ 6XVFHSWLEOH

)ORUIHQLFRO 6XVFHSWLEOH

)RVIRP\FLQ 6XVFHSWLEOH

)XVLGLFB$FLG 6XVFHSWLEOH

*HQWDPLFLQ 6XVFHSWLEOH

*O\F\OF\FOLQH 6XVFHSWLEOH

+\JURP\FLQ 6XVFHSWLEOH

,PLSHQHP 6XVFHSWLEOH

,VRQLD]LG 6XVFHSWLEOH

.DQDP\FLQ 6XVFHSWLEOH

$QWLELRWLF�1DPH

1DPH�

,'�

6DPSOH�5HSRUWb

%6��������

6DPSOH�5HFHLYHG�'DWH�

5HSRUW�*HQHUDWLRQ�'DWH�

�������������������b

�������������������b

3DJH���

&DWHJRU\�7DJ ,GHDO

$QWLELRWLF�5HVLVWDQFH

6RPH� EDFWHULD� DUH� NQRZQ� WR� SRVVHVV� JHQHV� WKDW� FDQ� OHDG� WR� UHVLVWDQFH� WR� DQWLELRWLFV�� 2XU� DOJRULWKP� EDVHG� RXWSXW
SURYLGHV� LQIRUPDWLRQ� RQ� SRVVLEOH� DQWLELRWLF� UHVLVWDQFH� EDVHG� RQ� WKH� JHQRPLF� DQDO\VLV� RI� WKH� VDPSOH�� 7KLV� LV� QRW� D
PLFURELRORJLFDO�DVVD\�EDVHG�RXWSXW�DQG�KHQFH�FOLQLFDO�YDOLGDWLRQ�LV�QHFHVVDU\�

Swaraj



'HWDLOHG�5HSRUW

.DVXJDP\FLQ 6XVFHSWLEOH

/LQFRP\FLQ 6XVFHSWLEOH

/LQFRVDPLGH 6XVFHSWLEOH

/LQH]ROLG 6XVFHSWLEOH

0HURSHQHP 6XVFHSWLEOH

0HWKLFLOOLQ 6XVFHSWLEOH

0LQRF\FOLQH 6XVFHSWLEOH

0RQREDFWDP 6XVFHSWLEOH

0XSLURFLQ 6XVFHSWLEOH

1DOLGL[LFB$FLG 6XVFHSWLEOH

1LWURIXUDQ 6XVFHSWLEOH

1LWURLPLGD]ROH 5HVLVWDQW

2OHDQGRP\FLQ 6XVFHSWLEOH

3HQLFLOOLQ 6XVFHSWLEOH

3KHQLFRO 6XVFHSWLEOH

3LSHUDFLOOLQ 6XVFHSWLEOH

3LSHUDFLOOLQ�7D]REDFWDP 6XVFHSWLEOH

3OHXURPXWLOLQ 6XVFHSWLEOH

3ULVWLQDP\FLQB,D 6XVFHSWLEOH

3ULVWLQDP\FLQB,LD 6XVFHSWLEOH

4XLQXSULVWLQ 6XVFHSWLEOH

4XLQXSULVWLQ�'DOIRSULVWLQ 6XVFHSWLEOH

5KRGDPLQH 6XVFHSWLEOH

5LIDPSLQ 6XVFHSWLEOH

5LIDP\FLQ 6XVFHSWLEOH

$QWLELRWLF�1DPH

6SHFWLQRP\FLQ 6XVFHSWLEOH

6SLUDP\FLQ 6XVFHSWLEOH

6WUHSWRP\FLQ 6XVFHSWLEOH

6WUHSWRWKULFLQ 6XVFHSWLEOH

6XOIDPHWKR[D]ROH 6XVFHSWLEOH

7HLFRSODQLQ 6XVFHSWLEOH

7HOLWKURP\FLQ 6XVFHSWLEOH

7HPRFLOOLQ 6XVFHSWLEOH

7HWUDFHQRP\FLQ 6XVFHSWLEOH

7HWUDF\FOLQH 6XVFHSWLEOH

7KLRVWUHSWRQ 6XVFHSWLEOH

7LDPXOLQ 6XVFHSWLEOH

7LFDUFLOOLQ 6XVFHSWLEOH

7LFDUFLOOLQ�&ODYXODQLFB$FLG 6XVFHSWLEOH

7LJHF\FOLQH 6XVFHSWLEOH

7REUDPF\LQ 6XVFHSWLEOH

7REUDP\FLQ 6XVFHSWLEOH

7ULFORVDQ 6XVFHSWLEOH

7ULPHWKRSULP 6XVFHSWLEOH

7\ORVLQ 6XVFHSWLEOH

9DQFRP\FLQ 6XVFHSWLEOH

9LRP\FLQ 6XVFHSWLEOH

9LUJLQLDP\FLQB0 6XVFHSWLEOH

9LUJLQLDP\FLQB6 6XVFHSWLEOH

=RUEDP\FLQ 6XVFHSWLEOH

$QWLELRWLF�1DPH

1DPH�

,'�

6DPSOH�5HSRUWb

%6��������

6DPSOH�5HFHLYHG�'DWH�

5HSRUW�*HQHUDWLRQ�'DWH�

�������������������b

�������������������b

3DJH���

Swaraj



3RRU�SRWHQWLDO�WR�UHFRYHU�WR�D�JRRG�PLFURELRWD *RRG�SRWHQWLDO�WR�UHFRYHU�WR�D�JRRG�PLFURELRWD

'HWDLOHG�5HSRUW

1DPH�

,'�

6DPSOH�5HSRUWb

%6��������

6DPSOH�5HFHLYHG�'DWH�

5HSRUW�*HQHUDWLRQ�'DWH�

�������������������b

�������������������b

3DJH���

&DWHJRU\�7DJ ,GHDO

0LFURELRWD�5HFRYHU\�3RWHQWLDO�3RVW�$QWLELRWLF�&RXUVH

$QWLELRWLFV�DUH�NQRZQ�WR�GLVUXSW�WKH�PLFURELRWD�HFRV\VWHP�GUDPDWLFDOO\��5HVHDUFK�VXJJHVW�WKDW�UHFRYHU\�RI�WKH�PLFURELDO
HFRV\VWHP�PD\�EH�GHSHQGHQW�RQ� IHZ�VSHFLHV�RI�EDFWHULD�DPRQJ�RWKHU� IDFWRUV��2XU�SURSULHWDU\�PDWUL[�DQG�DOJRULWKP�
EDVHG� RXWSXW� SUHGLFWV� WKH� PLFURELRWD� UHFRYHU\� SRWHQWLDO� DIWHU� D� FRXUVH� RI� DQWLELRWLFV�� .QRZ� 0RUH� DERXW� �0LFURELRWD
5HFRYHU\�3RWHQWLDO��ZLWKLQ�WKH�)$4�6HFWLRQ�

3OHDVH�1RWH�

7KLV�LV�QRW�D�GLDJQRVWLF�FRQFOXVLRQ�DQG�FOLQLFDO�UHOHYDQFH�LV�\HW�WR�EH�DVFHUWDLQHG

Swaraj



'HWDLOHG�5HSRUW

%XW\UDWH 1RQ�,GHDO

3URSLRQDWH 1RQ�,GHDO

6&)$�3URGXFWLRQ�3RWHQWLDO

$FHWDWH 1RQ�,GHDO

b

9LWDPLQ�%� 1RQ�,GHDO

9LWDPLQ�%�� 1RQ�,GHDO

9LWDPLQ�3URGXFWLRQ�3RWHQWLDO

9LWDPLQ�$ ,GHDO

9LWDPLQ�%� 1RQ�,GHDO

b

1RUHSLQHSKULQH 1RQ�,GHDO

6HURWRQLQ 1RQ�,GHDO

1RUDGUHQDOLQH 1RQ�,GHDO

7U\SWRSKDQ�
 1RQ�,GHDO

1HXURWUDQVPLWWHUV

$FHW\OFKROLQH ,GHDO

'RSDPLQH 1RQ�,GHDO

*$%$ 1RQ�,GHDO

+LVWDPLQH ,GHDO

b

1DPH�

,'�

6DPSOH�5HSRUWb

%6��������

6DPSOH�5HFHLYHG�'DWH�

5HSRUW�*HQHUDWLRQ�'DWH�

�������������������b

�������������������b

3DJH���

&DWHJRU\�7DJ 1RQ�,GHDO

6&)$�3URGXFWLRQ�3RWHQWLDO

6KRUW�&KDLQ�)DWW\�$FLGV�LPSURYH�WKH�JXW�KHDOWK�WKURXJK�D�QXPEHU�RI�ORFDO�HIIHFWV��UDQJLQJ�IURP�PDLQWHQDQFH�RI�LQWHVWLQDO
EDUULHU� LQWHJULW\�� PXFXV� SURGXFWLRQ�� DQG� SURWHFWLRQ� DJDLQVW� LQIODPPDWLRQ�� 2XU� SURSULHWDU\� DOJRULWKPV� EDVHG� RXWSXW
VXJJHVWV�WKH�IROORZLQJ�VWDWXV�RI�6&)$�SURGXFWLRQ�LQ�\RXU�JXW�EDVHG�RQ�\RXU�JXW�PLFURELRWD�SURILOH�

&DWHJRU\�7DJ %HORZ�$YHUDJH

9LWDPLQ�3URGXFWLRQ�3RWHQWLDO

7KH�JXW�PLFURELRWD�SURGXFH�D�YDULHW\�RI�YLWDPLQV��2XU�SURSULHWDU\�DOJRULWKPV�EDVHG�RXWSXW�VXJJHVWV�WKH�IROORZLQJ�VWDWXV
RI�YLWDPLQ�SURGXFWLRQ�LQ�\RXU�JXW�EDVHG�RQ�\RXU�JXW�PLFURELRWD�SURILOH��3OHDVH�IROORZ�\RXU�FOLQLFLDQ��QXWULWLRQLVW
V�DGYLFH�

&DWHJRU\�7DJ 1RQ�,GHDO

1HXURWUDQVPLWWHUV

*XW�PLFURELRPH�SURGXFH�QHXURWUDQVPLWWHUV�VXFK�DV�VHURWRQLQ��GRSDPLQH�DQG�*$%$��DOO�RI�ZKLFK�SOD\�D�NH\�UROH�LQ�PRRG
DQG� RWKHU� EUDLQ� IXQFWLRQV�� 2XU� SURSULHWDU\� DOJRULWKPV� EDVHG� RXWSXW� VXJJHVWV� WKH� IROORZLQJ� VWDWXV� RI� QHXURWUDQVPLWWHU
SURGXFWLRQ�LQ�\RXU�JXW�EDVHG�RQ�\RXU�JXW�PLFURELRWD�SURILOH��7KLV�KDV�QRW�EHHQ�FOLQLFDOO\�YDOLGDWHG�

3OHDVH�1RWH��
�7U\SWRSKDQ�LV�D�SUHFXUVRU�RI�PDQ\�QHXURWUDQVPLWWHUV�

Swaraj



'HWDLOHG�5HSRUW

,QIODPPDWRU\�%RZHO�'LVHDVH /RZ�5LVN

,UULWDEOH�%RZHO�6\QGURPH /RZ�5LVN

/HDN\�*XW /RZ�5LVN

2EHVLW\ /RZ�5LVN

8OFHUDWLYH�&ROLWLV /RZ�5LVN

*XW�5HODWHG�'LVHDVHV

&ORVWULGLXP�'LIILFLOH�,QIHFWLRQ /RZ�5LVN

&RORUHFWDO�1HRSODVP /RZ�5LVN

&RQVWLSDWLRQ 0RGHUDWH�5LVN

&URKQV�'LVHDVH /RZ�5LVN

b

$HURELF�(QGXUDQFH 8QIDYRUDEOH

0XVFOH�6WUHQJWK )DYRUDEOH

3K\VLFDO�(QGXUDQFH )DYRUDEOH

3URQH�WR�)DWLJXH 8QOLNHO\

/LIHVW\OH�'LVHDVHV�	�7UDLWV

'LDEHWHV�0HOOLWXV�7\SH�� /RZ�5LVN

+\SHUWHQVLRQ /RZ�5LVN

6OHHS 8QIDYRUDEOH

b

'HSUHVVLRQ 0RGHUDWH�5LVN

1RQ�$OFRKROLF�)DWW\�/LYHU�'LVHDVH /RZ�5LVN

5KHXPDWRLG�$UWKULWLV /RZ�5LVN

2WKHU�'LVHDVHV

$Q[LHW\ 0RGHUDWH�5LVN

$WKHURVFOHURVLV /RZ�5LVN

&KURQLF�.LGQH\�'LVHDVH /RZ�5LVN

b

1DPH�

,'�

6DPSOH�5HSRUWb

%6��������

6DPSOH�5HFHLYHG�'DWH�

5HSRUW�*HQHUDWLRQ�'DWH�

�������������������b

�������������������b

3DJH���

&DWHJRU\�7DJ $YHUDJH

3URSHQVLW\�WR�'LVHDVH�'HYHORSPHQW

7KH�GLVHDVH�VXVFHSWLELOLW\�LQGH[�LV�EDVHG�RQ�RXU�SDWHQW�SHQGLQJ�DOJRULWKP�DQG�PDWUL[��%ULHIO\��PLFURRUJDQLVPV�LQ�WKH�JXW
DUH� OLQNHG� WR� YDULRXV� GLVHDVHV�� :H� KDYH� GHYHORSHG� WHFKQRORJ\� WR� DVVHVV� WKH� YXOQHUDELOLW\� RI� DQ� LQGLYLGXDO� WR� YDULRXV
GLVHDVHV� EDVHG� RQ� WKH� JXW� PLFURELRWD� SURILOH�� .QRZ� 0RUH� DERXW� �3URSHQVLW\� WR� 'LVHDVH� 'HYHORSPHQW�� ZLWKLQ� WKH� )$4
6HFWLRQ�

'LVFODLPHU�

7KLV� LV�QRW�D�GLDJQRVWLF� UHSRUW��EXW�DQ�DOJRULWKP�EDVHG�VXVFHSWLELOLW\�VFRUH�EDVHG�RQ� WKH�JXW�PLFURELRWD�SURILOH��3OHDVH
FRUUHODWH�FOLQLFDOO\�� 7KLV� LQGLFDWHV�RQO\� VXVFHSWLELOLW\�DQG�QRW�DFWXDO�GLVHDVH��KHQFH� WKLV�GRHV�QRW�PHDQ� WKDW� LQGLYLGXDOV
ZLWK� GLVHDVHV� XQGHU� ORZ� ULVN� FDWHJRU\�ZLOO� QRW� FOLQLFDOO\�PDQLIHVW� WKH� GLVHDVHV� RU� LQGLYLGXDOV�ZLWK� KLJK� GLVHDVH� ULVN�ZLOO
FOLQLFDOO\�PDQLIHVW�WKRVH�GLVHDVHV��DV�WKHUH�DUH�PDQ\�IDFWRUV�DSDUW�IURP�WKH�JXW�PLFURELRWD�WKDW�PD\�UHVXOW�LQ�WKH�GLVHDVH
RXWFRPH�

Swaraj



,Q�$VVRFLDWHG�ZLWK7KLV�5HSRUW�KDV�EHHQ�5HVHDUFKHG�	�'HYHORSHG�E\�



b�FDQ�EH�FRQVXPHG�HYHU\GD\�>LQ���PHDO�GD\@

b�FDQ�EH�FRQVXPHG�HYHU\�DOWHUQDWH�GD\�>LQ���PHDO���GD\V@

b�FDQ�EH�FRQVXPHG�RQFH�LQ���GD\V�>LQ���PHDO���GD\V@

b�$YRLG�WKH�FRQVXPSWLRQ�DV�PXFK�DV�SRVVLEOH

1XWULWLRQDO�5HSRUW

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

3KDVH��
5HVWRULQJ�\RXU�JXW�PLFURELRPH�����:HHNV

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

3KDVH��
5HEXLOGLQJ�\RXU�PLFURELRPH�����:HHNV

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

3KDVH��
0DLQWDLQLQJ�WKH�KHDOWK\�JXW�����:HHNV

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

1DPH�

,'�

6DPSOH�5HSRUWb

%6��������

6DPSOH�5HFHLYHG�'DWH�

5HSRUW�*HQHUDWLRQ�'DWH�

�������������������b

�������������������b

3DJH���

'LHWDU\�5HFRPPHQGDWLRQV

2XU�DSSURDFK�WR�UHVWRUH�WKH�JXW�EDODQFH�LV�EDVHG�RQ�D�WKUHH�VWDJH�VWUDWHJ\�

,QYROYHV� UHVWRUDWLRQ� RU� UHVHWWLQJ� RI� \RXU� JXW� PLFURELRPH�� ZKHUH� ZH� PLQLPL]H� WKH� FRPSRVLWLRQ� DQG� DEXQGDQFH� RI
SDWKRJHQLF�RU�RSSRUWXQLVWLF�PLFURRUJDQLVPV��WR�FUHDWH�D�JXW�HQYLURQPHQW�LGHDO�IRU�EHQHILFLDO�PLFURRUJDQLVPV�WR�JURZ�LQ
3KDVH� ��� 7KLV� SKDVH� UHTXLUHV� VWULFW� FKDQJHV� LQ� \RXU� GLHW� IRU� D� VKRUW� SHULRG� RI� WLPH� DQG� VXSSOHPHQWDWLRQ� ZLWK� DQWL�
LQIODPPDWRU\�IRRGV��QDWXUDO�DQWLELRWLFV��DQG�WKURXJK�UHVWULFWLRQ�RI�VHOHFWHG�LQIODPPDWRU\�IRRGV�

,QYROYHV� UHEXLOGLQJ� RI� \RXU� KHDOWK\� JXW� PLFURELRPH�� WKURXJK� UH�LQRFXODWLRQ� DQG� UHSODFHPHQW� ZLWK� PRVWO\� EHQHILFLDO
PLFURRUJDQLVPV�� :H� DFKLHYH� WKLV� WKURXJK� LQFRUSRUDWLRQ� RI� SUHELRWLFV� DQG� SURELRWLFV�� YLD� QDWXUDO� GLHWDU\� VRXUFHV� DQG
FRPPHUFLDOO\�DYDLODEOH�VXSSOHPHQWV��7KLV�ODVWV�IRU�XS�WR���WK�ZHHN�RI�\RXU�GLHW�SODQ��D�WRWDO�RI���ZHHNV���ZKLFK�HQVXUH�WKH
FRPSOHWH�UHVWRUDWLRQ�RI�\RXU�JXW�PLFURELRWD�

/DUJHO\� LQYROYHV� D� VWUHDPOLQHG�PHWKRG� IRU� VXVWDLQLQJ� WKH� KHDOWK\� JXW�PLFURELRPH� EXLOW� GXULQJ� SKDVH� ��� 7KHVH� GLHWDU\�
SUHELRWLF�DQG�SURELRWLF�UHFRPPHQGDWLRQV�FDQ�EH�DGRSWHG�IRU�ORQJ�WHUP�VXVWHQDQFH��VSDQQLQJ�XS�WR���ZHHNV�RI�\RXU�GLHW
SODQ�

$OO���SKDVHV�KDYH�D�WRWDO�RI���IRRG�FDWHJRULHV��HDFK�FRQWDLQLQJ�D�OLVW�RI�IRRGV�DQG�D�IUHTXHQF\�WDJ��:H�KDYH�XVHG�D�WRWDO�RI
��IUHTXHQF\�WDJV�WKDW�LQGLFDWHV�KRZ�IUHTXHQWO\�\RX�FDQ�LQFOXGH�D�VSHFLILF�IRRG�LQ�\RXU�PHDO�SODQ�

3OHDVH�1RWH�

7KHVH� UHFRPPHQGDWLRQV�DUH� ODUJHO\�EHQH࣒FLDO��ZLWK�QR�RU�PLQLPDO�QHJDWLYH� LPSDFW�RQ�\RXU�KHDOWK�� (YHQ� WKRXJK� WKHVH
GLHWDU\�FKDUWV�DUH�HYLGHQFH�EDVHG�UHFRPPHQGDWLRQV��ZH�ZRXOG�VWURQJO\�VXJJHVW�\RX�WR�FRQVXOW�D�SK\VLFLDQ�QXWULWLRQLVW�
EHIRUH�LPSOHPHQWLQJ�WKHVH�LQ�\RXU�OLIHVW\OH��7KLV�LV�VSHFL࣒FDOO\�WUXH�DERXW�WKH�H[WHQW�RI�LQFOXVLRQ�DQG�H[FOXVLRQ�RI�D�VSHFL࣒F
IRRG�DQG�IRU�LQGLYLGXDOV�ZKR�DUH�HLWKHU�GLDEHWLF��K\SHUWHQVLYH�DQG�RU�KDYLQJ�VSHFLDO�GLHWDU\�QHHGV�
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6XSSOHPHQWV

3URELRWLFV

3URELRWLFV� DUH� D� VHW� RI� EHQHILFLDO� PLFURRUJDQLVPV� WKDW� KHOS� \RX� PHWDEROL]H� WKH� IRRG� \RX� HDW� DQG� KDYH� VLJQLILFDQWO\
SRVLWLYH�LPSDFW�RQ�\RXU�RYHUDOO�JXW�KHDOWK��&RQVXPLQJ�IRRGV�RU�VXSSOHPHQWV�ULFK�LQ�WKHVH�SURELRWLFV�ZLOO�DLG�LQ�UHVWRULQJ
DQG�PDLQWDLQLQJ�D�KHDOWK\�JXW� LQ�WKH�ORQJ�UXQ��%HORZ�ZH�KDYH�OLVWHG�RI�SURELRWLFV�VSHFLHV�DORQJ�ZLWK�RQH�H[DPSOH�RI� LWV
QDWXUDO�VRXUFH�

$OVR�� WKHVH�VXSSOHPHQWV�DUH�DYDLODEOH�IRU�SXUFKDVH�WKURXJK�RQOLQH�UHWDLOHUV��([DPSOH�RI�D�SURELRWLF�VXSSOHPHQW� LQFOXGH
5\FK%LRPH�

3UHELRWLFV

35(%,27,&6�DUH�D�VSHFLDO�IRUP�RI�GLHWDU\�ILEHUV�WKDW�DFW�DV�IHUWLOL]HUV�IRU�WKH�SURELRWLFV�LQ�\RXU�JXW��OLVWHG�DERYH���%HORZ�ZH
KDYH�OLVWHG�D�VHW�RI�SUHELRWLFV�DORQJ�ZLWK�RQH�H[DPSOH�RI�LWV�QDWXUDO�VRXUFH�

$OVR�� WKHVH�VXSSOHPHQWV�DUH�DYDLODEOH� IRU�SXUFKDVH�WKURXJK�RQOLQH�UHWDLOHUV��([DPSOH�RI�D�3UHELRWLF�VXSSOHPHQW� LQFOXGH
3UHELRWLF�'���D�QDWXUDO�ILEHU�WR�SURPRWH�FRORQ�DQG�JXW�KHDOWK�

Swaraj



,Q�$VVRFLDWHG�ZLWK7KLV�5HSRUW�KDV�EHHQ�5HVHDUFKHG�	�'HYHORSHG�E\�



0LFURELRPH�+DQGERRN

1DPH�

,'�

6DPSOH�5HSRUWb

%6��������

6DPSOH�5HFHLYHG�'DWH�

5HSRUW�*HQHUDWLRQ�'DWH�

�������������������b
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'LVHDVH�'HVFULSWLRQ

&RORUHFWDO�1HRSODVP

*XW�EDFWHULD�OLNH�(VFKHULFKLD�FROL��%DFWHURLGHV�IUDJLOLV�(QWHURFRFFXV�HWF���SURGXFHV�WR[LQV�WKDW�DUH�UHSRUWHG�WR�EH�LQYROYHG
LQ� WKH�GHYHORSPHQW�RI� FDQFHUV�� 6SHFLILFDOO\�� WKHVH� WR[LQV�DUH�FDOOHG�HQWHURWR[LJHQLF� �LQ� VLPSOHU� WHUPV��� WR[LF� WR�JHQHV��
ZKLFK�PHDQV�WKHVH�WR[LQV�FDQ�GLUHFWO\�GDPDJH�WKH�'1$�UHVXOWLQJ�LQ�DFWLYDWLRQ�RI�XQFRQWUROODEOH�FHOO�SUROLIHUDWLRQ��ZKLFK
HYHQWXDOO\�OHDGV�WR�FDQFHU�

1RQ�$OFRKROLF�)DWW\�/LYHU�'LVHDVH

0LFURELRWD�SURPRWH�WKH�DEVRUSWLRQ�RI�PRQRVDFFKDULGHV�IURP�WKH�JXW��WKHUHE\�WULJJHULQJ�OLSRJHQHVLV�LQ�WKH�OLYHU��'\VELRVLV
LV� DVVRFLDWHG� ZLWK� UHGXFHG� V\QWKHVLV� DQG� VHFUHWLRQ� RI� IDVWLQJ�LQGXFHG� DGLSRF\WH� IDFWRU� D� SRZHUIXO� PHWDEROLVP� DQG
DGLSRVLW\�UHJXODWRU�EHORQJLQJ�WR�WKH�DQJLRSRLHWLQ�OLNH�SURWHLQ�IDPLO\�LQ�HQWHURF\WHV��ZKLFK�UHVXOWV�LQ�LQFUHDVHG�DFWLYLW\�RI
OLSRSURWHLQ� OLSDVH� �/3/��� UHVSRQVLEOH� IRU� WKH� VHFUHWLRQ� RI� WULJO\FHULGHV� �7*�� IURP� YHU\� ORZ�GHQVLW\� OLSRSURWHLQ�� HYHQWXDOO\
UHVXOWLQJ�LQ�WKH�DXJPHQWHG�XSWDNH�RI�IDWW\�DFLGV�DQG�DFFXPXODWLRQ�RI�7*�LQ�WKH�DGLSRF\WHV�DQG�OHDGLQJ�WR�1$)/'�

,QIODPPDWRU\�%RZHO�'LVHDVH

7KH�DEXQGDQW�EDFWHULD�LQ�WKH�JXW�QHHGV�FRPSOH[�SRO\VDFFKDULGHV�WR�VXUYLYH��ZKLFK�LI�DEVHQW�LQ�\RXU�JXW��VWDUWV�HDWLQJ�WKH
PXFXV� OD\HU� VKLHOGLQJ� WKH� FRORQ� OLQLQJ� ZKLFK� OHDGV� WR� PDQ\� RSSRUWXQLVWLF� LQIHFWLRQV� DLGHG� E\� 5RVHEXULD� DQG
$FWLQREDFWHULD�� ZKLFK�ZLOO� IXUWKHU� DFWLYDWH� VHYHUDO� HQWHULF� SDWKRJHQV� DQG� WULJJHUV� LQIODPPDWRU\� SDWKZD\V� DQG� FDXVHV
LQIODPPDWLRQ�LQ�ZDOOV�RI�JDVWURLQWHVWLQDO�WUDFW�

+\SHUWHQVLRQ

7KH� IHUPHQWDWLRQ�RI�GLHWDU\� ILEHU�E\�JXW�PLFURELRWD�JHQHUDWHV�VKRUW�FKDLQ� IDWW\�DFLGV� �6&)$V�� OLNH�DFHWDWH��SURSLRQDWH�
DQG�EXW\UDWH��%XW\UDWH� LV�XVHG�E\�FRORQRF\WHV��FHOOV�RI� WKH�FRORQ�� WR�PDLQWDLQ� WKH� LQWHVWLQDO�EDUULHU�DQG�GHFUHDVH� ORFDO
LQIODPPDWLRQ��ZKLOH�VPDOO�DPRXQWV�DUH�WUDQVSRUWHG�ZLWK�DFHWDWH�DQG�SURSLRQDWH�WR�WKH�OLYHU�WKURXJK�WKH�SRUWDO�YHLQ��0RVW
RI� WKH� SURSLRQDWH� LV� PHWDEROL]HG� E\� WKH� KHSDWRF\WHV� �OLYHU� FHOOV��� ZKHUHDV� DFHWDWH� DQG� UHPDLQLQJ� SURSRUWLRQV� RI
SURSLRQDWH�DQG�EXW\UDWH�DUH�UHOHDVHG� LQWR�WKH�V\VWHPLF�FLUFXODWLRQ�� WKH\�FDQ�UHDFK�RUJDQV� LQYROYHG� LQ�WKH�UHJXODWLRQ�RI
EORRG�SUHVVXUH�DQG�KHOS�WR�PDLQWDLQ�RU�UHGXFH�WKH�EORRG�SUHVVXUH�

&URKQV�'LVHDVH

,QFUHDVHG� DEXQGDQFH� RI� (QWHUREDFWHULDFHDH� DFWLYDWHV� RWKHU� HQWHULF� SDWKRJHQV� WKDW� WULJJHU� D� VHW� RI� LQIODPPDWRU\
SDWKZD\V�� FDXVLQJ� LUULWDWLRQ� RI� \RXU� JXW�� )RU� LQVWDQFH�� 6XOIDWH� UHGXFLQJ� EDFWHULD� LQIODPH� WKH� OLQLQJ� RI� WKH� JXW�� ZKLOH
&ORVWULGLXP� DQG� FHUWDLQ� IXQJL� WULJJHU� WKH� IDFWRUV� WKDW� GHFUHDVH� DQWL�LQIODPPDWRU\� EDFWHULD� �/DFWREDFLOOXV�
)DHFDOLEDFWHULXP���FXPXODWLYHO\�WULJJHULQJ�RU�LQGXFLQJ�WR�&URKQ
V�GLVHDVH�

8OFHUDWLYH�&ROLWLV

%LILGREDFWHULXP� DQG� /DFWREDFLOOXV�PDLQWDLQV� WKH� JXW�PXFRVDO� LQWHJULW\� WKURXJK� WKH� H[SUHVVLRQ� RI�PDQ\� WLJKW� MXQFWLRQ
HQFRGLQJ�JHQHV��FRQQHFWLRQV�WKDW�EULGJH�DQG�KROG�WKH�FHOOV���5HGXFWLRQ�RI�%LILGREDFWHULXP�UHVXOWV�LQ�PDUNHG�UHGXFWLRQ�LQ
WKH� WLJKW� MXQFWLRQ� H[SUHVVLRQ�� LQ� WXUQ� UHGXFLQJ� WKH� JXW� LQWHJULW\�� 3DUDOOHOO\�� LQFUHDVHG� DEXQGDQFH� RI� (�� FROL� DFWLYDWHV
EDFWHULDO�7/5��OLJDQGV�DQG�RWKHU�GRZQVWUHDP�VLJQDOLQJ��FRQWULEXWLQJ�WR�FROLWLV�SDWKRORJ\�
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&ORVWULGLXP�'LIILFLOH�,QIHFWLRQ

$�G\VELRWLF�PLFURELRWD�FDQ�UHVXOW�LQ�WKH�ORVV�RI�FRORQL]DWLRQ�UHVLVWDQFH�GXH�WR�FKDQJHV�LQ�WKH�VWUXFWXUDO�DQG�RU�PHWDEROLF
HQYLURQPHQW�� 7KH� ORVV� RI� VSHFLILF� FRPPXQLW\�PHPEHUV� SRWHQWLDOO\� DIIHFWV� WKH� OHYHOV� RI�PLFURELDO� DQG� KRVW�JHQHUDWHG
PHWDEROLWHV�� UHVXOWLQJ� LQ� D� GLIIHUHQW� IXQFWLRQDO� VWDWH� WKDW� SURPRWHV� VSRUH� JHUPLQDWLRQ� DQG� YHJHWDWLYH� RXWJURZWK�� $
G\VELRWLF�PLFURELRWD�PD\�DOVR�UHVXOW� LQ�DQ� LPEDODQFHG�LPPXQH�UHVSRQVH�WKURXJK�WKH� ORVV�RI� LPPXQH�UHJXODWLRQ�DQG�D
SURLQIODPPDWRU\� VWDWH�� ERWK� RI�ZKLFK�PD\�DIIHFW� GLVHDVH� GHYHORSPHQW�� 7R[LQ� SURGXFWLRQ� E\� YHJHWDWLYH�&�� GLIILFLOH� FDQ
VWLPXODWH�WKH�SURGXFWLRQ�RI�LQIODPPDWRU\�F\WRNLQHV��QHXWURSKLOV��DQG�DQWLWR[LQ�DQWLERGLHV�

3URQH�WR�)DWLJXH

7LUHGQHVV�FDQ�EH�D�QRUPDO�UHVSRQVH�WR�SK\VLFDO�DQG�PHQWDO�DFWLYLW\��,Q�PRVW�QRUPDO�LQGLYLGXDOV�DUH�TXLFNO\�UHOLHYHG�IURP
UHJXODU� IDWLJXH��XVXDOO\� LQ�KRXUV�WR�DERXW�D�GD\��GHSHQGLQJ�RQ�WKH� LQWHQVLW\�RI�WKH�DFWLYLW\���+RZHYHU��H[WUHPH�WLUHGQHVV
UHVXOWLQJ� IURP� SK\VLFDO� H[HUWLRQ� GHILQHV� WKH� VWDWH� RI� IDWLJXH�� 7ZLWFK�PXVFOH� ILEHUV�PDLQWDLQV� WKH� FRQWUDFWLOH� UHVSRQVHV
ZKLOH� SHUIRUPLQJ� GLIIHUHQW� PRWRU� WDVNV�� DQG� LV� GLUHFWO\� DVVRFLDWHG� ZLWK� IDWLJXH�� +LJKHU� DEXQGDQFH� RI� /DFWREDFLOOXV
DFLGRSKLOXV�� DQG� VXSSOHPHQWDWLRQ� ZLWK�PXOWL�VWUDLQ� SURELRWLF� RI� /DFWREDFLOOXV� DQG� %LILGREDFWHULXP� KDYH� VKRZQ� EHWWHU
FRQWUDFWLOH�UHVSRQVHV�DQG�KHQFH�PLQLPL]LQJ�IDWLJXH�

$WKHURVFOHURVLV

7ULPHWK\ODPLQH�1�R[LGH��70$2��LV�D�SURGXFW�RI�PLFURELDO�KXPDQ�FR�PHWDEROLF�SDWKZD\��ZKLFK�LV�GHULYHG�IURP�GLHWDU\
�IRRG� EDVHG�� FKROLQH� DQG� FDUQLWLQH� DQG� FRQYHUWHG� WR� WULPHWK\ODPLQH� �70$�� E\� DQDHURELF� EDFWHULD� UHVLGLQJ�ZLWKLQ� WKH
OXPHQ�RI�WKH�JXW��70$�LV�WKHQ�R[LGL]HG�E\�D�OLYHU�HQ]\PH�WR�70$2��7KLV�70$2�LV�NQRZQ�WR�EH�D�SUR�DWKHURJHQLF�FRPSRXQG�
ZKLFK� LV� GLUHFWO\� LPSOLFDWHG� LQ� WKH� GHYHORSPHQW� RI� SODTXHV� LQVLGH� WKH� DUWHULHV�� $� G\VELRVLV� LQ� WKH� LQWHVWLQDO�PLFURELRWD�
UHVXOWLQJ�LQ�LQFUHDVHG�DQDHURELF�EDFWHULD��LV�WKRXJKW�WR�FRQWULEXWH�WR�WKH�FKURQLF�LQIODPPDWRU\�VWDWH��SURGXFWLRQ�RI�70$2
DQG�HYHQWXDOO\�DWKHURVFOHURVLV�

&KURQLF�.LGQH\�'LVHDVH

'HOLYHU\� RI� XQGLJHVWHG� SURWHLQ� WR� WKH� FRORQ� UHVXOWV� LQ� WKH� SUROLIHUDWLRQ� RI� SURWHRO\WLF� EDFWHULD�� 7KHVH� EDFWHULD� IHUPHQW
SURWHLQV�DQG�DPLQR�DFLGV�WR�JHQHUDWH�SRWHQWLDO�XUHPLF�WR[LQV�� LQFOXGLQJ�S�FUHVRO�� LQGR[\O�VXOIDWH�DQG�WULPHWK\ODPLQH�1�
R[LGH�� ,PSDLUHG� JXW� EDUULHU� IXQFWLRQ� DOORZV� WUDQVORFDWLRQ� RI� XUHPLF� WR[LQ� LQWR� V\VWHPLF� FLUFXODWLRQ�� 7KLV� FRQWULEXWHV� WR
FKURQLF�NLGQH\�GLVHDVH��&.'��SURJUHVVLRQ�

'LDEHWHV�0HOOLWXV�7\SH��

'LDEHWHV�PHOOLWXV� LV� DVVRFLDWHG�ZLWK� FKURQLF� �VORZ� GHYHORSLQJ�� ORZ�JUDGH� LQIODPPDWLRQ�� DQG� JXW�PLFUREHV� KDYH� EHHQ
VKRZQ�WR�FRQWULEXWH�WR�WKLV��/LSRSRO\VDFFKDULGHV��/36���ZKLFK�DUH�FRPSRQHQWV�RI�WKH�FHOO�ZDOOV�RI�*UDPQHJDWLYH�EDFWHULD�
SOD\�D�NH\�UROH�LQ�WKH�GHYHORSPHQW�RI�VXFK�FKURQLF�LQIODPPDWLRQ��UHVXOWLQJ�LQVXOLQ�UHVLVWDQFH�LQ�IDW��OLYHU�DQG�PXVFOH�FHOOV�
HYHQWXDOO\�OHDGLQJ�WR�'LDEHWHV�0HOOLWXV�7\SH���

&RQVWLSDWLRQ

7KHUH� DUH� WZR� LPSRUWDQW� OXPLQDO� �JXW�� IDFWRUV�� PRGXODWHG� E\� WKH� JXW� PLFURELRWD�� ZKLFK� PDLQWDLQV� VPRRWK� PXVFOH
FRQWUDFWLRQ� DQG� EDODQFHG� ERZHO�PRYHPHQWV�� 7KH� IDFWRUV� LQFOXGH� VKRUW� FKDLQ� IDWW\� DFLGV� �6&)$V�� DQG� ELOH� DFLGV�� 7KH
DEVHQFH� RI� 6&)$V� GXH� WR� ORZ�ILEHU� GLHW� LQKLELW� PXFLQ� VHFUHWLRQ� E\� LQWHVWLQDO� JREOHW� FHOOV�� UHGXFH� VWRRO� YROXPH� E\
VWLPXODWLQJ�ZDWHU�DQG�HOHFWURO\WH�DEVRUSWLRQ��DQG� LQKLELW� VPRRWK�PXVFOH�FRQWUDFWLRQ� LQ� WKH�FRORQ��FDXVLQJ� LPEDODQFHG
ERZHO�PRYHPHQWV�FRQVWLSDWLRQ�
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2EHVLW\

)HUPHQWDWLRQ� RI� SRO\VDFFKDULGHV� E\� JXW� PLFUREHV� UHVXOWV� LQ� WKH� SURGXFWLRQ� RI� VKRUW� FKDLQ� IDWW\� DFLGV� �EXW\UDWH�
SURSLRQDWH��DFHWDWH���FDUERQ�GLR[LGH��&2����DQG�K\GURJHQ��+����%XW\UDWH�LV�DQ�LPSRUWDQW�HQHUJ\�VXEVWUDWH�IRU�WKH�FRORQLF
HSLWKHOLXP�� $FHWDWH� DQG� SURSLRQDWH� FDQ� EH� WDNHQ� XS� E\� WKH� OLYHU� DQG� XVHG� DV� VXEVWUDWHV� IRU� OLSRJHQHVLV� DQG
JOXFRQHRJHQHVLV��7KLV�UHVXOW�LQ�LQFUHDVHG�DYDLODELOLW\�RI�FDORULHV�DQG�DGLSRVLW\�WR�WKH�KRVW�OHDGLQJ�WR�REHVLW\�

5KHXPDWRLG�$UWKULWLV

7KH�KXPDQ�JXW�PLFURELRWD�DQG�WKHLU�PHWDEROLWHV�FDQ�UHJXODWH�LPPXQH�FHOOV�DQG�F\WRNLQHV�YLD�HSLJHQHWLF�PRGLILFDWLRQV�
)RU�H[DPSOH��VKRUW�FKDLQ�IDWW\�DFLGV��6&)$V��SURGXFHG�E\�JXW�PLFURELRWD�SURPRWH�WKH�GLIIHUHQWLDWLRQ�RI�QDWXUDO�7�FHOO�LQWR
7UHJ�FHOOV�E\� VXSSUHVVLQJ�KLVWRQH�GHDFHW\ODVHV� �+'$&V��� 7KXV�� UHVXOWLQJ�EDFWHULDO�PHWDEROLWHV�FDXVH�DEHUUDQW� LPPXQH
UHVSRQVHV�YLD�HSLJHQHWLF�PRGLILFDWLRQV��OHDGLQJ�WR�5KHXPDWRLG�DUWKULWLV�

&RORUHFWDO�1HRSODVP

*XW�EDFWHULD�OLNH�(VFKHULFKLD�FROL��%DFWHURLGHV�IUDJLOLV�(QWHURFRFFXV�HWF���SURGXFHV�WR[LQV�WKDW�DUH�UHSRUWHG�WR�EH�LQYROYHG
LQ� WKH�GHYHORSPHQW�RI� FDQFHUV�� 6SHFLILFDOO\�� WKHVH� WR[LQV�DUH�FDOOHG�HQWHURWR[LJHQLF� �LQ� VLPSOHU� WHUPV��� WR[LF� WR�JHQHV��
ZKLFK�PHDQV�WKHVH�WR[LQV�FDQ�GLUHFWO\�GDPDJH�WKH�'1$�UHVXOWLQJ�LQ�DFWLYDWLRQ�RI�XQFRQWUROODEOH�FHOO�SUROLIHUDWLRQ��ZKLFK
HYHQWXDOO\�OHDGV�WR�FDQFHU�

'HSUHVVLRQ

'HSUHVVLRQ�LV�D�V\QGURPH��D�JURXS�RI�V\PSWRPV��FKDUDFWHUL]HG�E\�VDG�RU� LUULWDEOH�PRRG�H[FHHGLQJ�QRUPDO�VDGQHVV�RU
JULHI�� ERWK� LQ� LWV� LQWHQVLW\�DQG�GXUDWLRQ��2Q�RQH�HQG�� VSHFLILF�JXW�PLFUREHV� �OLNH� %ODXWLD��&ORVWULGLXP�� .OHEVLHOOD� HWF���DUH
NQRZQ� WR� EH� KLJKHU� LQ� LQGLYLGXDOV� ZLWK� GHSUHVVLRQ�� ZKLFK� LQFUHDVH� LQIODPPDWLRQ� FDXVLQJ� ELRFKHPLFDOV� WKDW� FDXVH
GHSUHVVLRQ��2Q�WKH�RWKHU�HQG��FHUWDLQ�EHQHILFLDO�PLFUREHV��OLNH�/DFWREDFLOOXV�UKDPQRVXV��%LILGREDFWHULXP�EUHYH�HWF���DUH
NQRZQ�WR�LQFUHDVH�VHURWRQLQ�DFWLYLW\��DQG�GHFUHDVH�QRUHSLQHSKULQH�DQG�GRSDPLQH�DFWLYLWLHV��RYHUDOO�UHGXFLQJ�V\PSWRPV
RI�GHSUHVVLRQ�

$Q[LHW\

,W� LV�GHILQHG�DV�LQWHQVH��H[FHVVLYH�DQG�SHUVLVWHQW�ZRUU\�DQG�IHDU�DERXW�HYHU\GD\�VLWXDWLRQV��$Q[LHW\� LV�PRVWO\� LQGXFHG�E\
VWUHVV� WKDW� WULJJHUV� LPPXQH�FHOOV� WR�SURGXFH�ELRFKHPLFDOV� �OLNH� ,QWHUOHXNLQ���� WKDW�FDXVH�V\PSWRPV�RI�DQ[LHW\��6HYHUDO
JXW�PLFURRUJDQLVPV�� OLNH�VSHFLHV�RI�%LILGREDFWHULXP�DQG�RWKHU�EHORQJLQJ�WR�JURXS�RI�%DFWHURLGHV��UHOHDVH�WU\SWRSKDQ��D
SUHFXUVRU�RI�QHXURWUDQVPLWWHU� VHURWRQLQ�DQG�%DFLOOXV�� (QWHURFRFFXV�VSHFLHV�SURGXFH�QRUHSLQHSKULQH��DQG�GRSDPLQH��$OO
WKHVH�WKUHH�ELRFKHPLFDOV�WRJHWKHU�UHGXFH�WKH�V\PSWRPV�RI�DQ[LHW\�E\� LQFUHDVLQJ�WKH�DFWLRQ�RI�D�EUDLQ�FKHPLFDO�FDOOHG
JDPPD�DPLQREXW\ULF�DFLG��*$%$���+HQFH��JXW�PLFURELRPH�KDV�HPHUJHG�DV�D�NH\�IDFWRU�WR�PDQDJH�DQ[LHW\�

3K\VLFDO�(QGXUDQFH

7KH� DELOLW\� WR� SHUIRUP� VWUHQXRXV�� ODUJH�PXVFOH� H[HUFLVH� RU� DFWLYLWLHV� IRU� D� SURORQJHG� SHULRG� LV� WHUPHG� DV� SK\VLFDO
HQGXUDQFH��+LJK�HQGXUDQFH�VSRUWV���WUDLQLQJ�LV�DFFRPSDQLHG�ZLWK�SURGXFWLRQ�RI�R[LGDWLYH�VWUHVV��GXH�WR�RYHU�SURGXFWLRQ
RI� UHDFWLYH�R[\JHQ� VSHFLHV� �526��DQG� UHDFWLYH�QLWURJHQ� VSHFLHV� �516��� 6WXGLHV�KDYH�REVHUYHG� WKDW�KLJK�DEXQGDQFH�RI
/DFWREDFLOOXV�SDUDFDVHL��%LILGREDFWHULXP�VS���/DFWREDFLOOXV�UKDPQRVXV�DQG�)DHFDOLEDFWHULXP�SUDXVQLW]LL��LQ�WKH�JXW�DLGV�LQ
PDQDJHPHQW�RI�R[LGDWLYH�VWUHVV�DQG�KHQFH�SRVLWLYHO\�FRUUHODWHG�ZLWK�HQGXUDQFH�
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$HURELF�(QGXUDQFH

$HURELF� HQGXUDQFH� LV� WKH� DELOLW\� WR� VXVWDLQ� DQ� DHURELF� HIIRUW� RYHU� WLPH�� VXFK� DV� GLVWDQFH� UXQQLQJ� RU� F\FOLQJ�� $HURELF
HQGXUDQFH�PDLQWDLQV�WKH�DELOLW\�RI�WKH�FDUGLRYDVFXODU�V\VWHP�WR�GHOLYHU�R[\JHQ�WR�ZRUNLQJ�PXVFOHV�DQG�WKH�DELOLW\�RI�WKH
PXVFOHV� WR� XWLOL]H� WKDW� R[\JHQ�� 7KH�PRVW� FRPPRQ� TXDQWLILFDWLRQ� RI� HQGXUDQFH� LV� WKH�PD[LPDO� UDWH� RI� R[\JHQ� XSWDNH
�92�PD[���+LJK�DEXQGDQFH�RI�)DHFDOLEDFWHULXP�SUDXVQLW]LL�KDV�EHHQ�DVVRFLDWHG�ZLWK�KLJKHU�DHURELF�HQGXUDQFH�

0XVFOH�6WUHQJWK

0XVFXODU� VWUHQJWK� LV� D� FRPSRQHQW� RI� ILWQHVV� WKDW� LV� QHFHVVDU\� IRU� RSWLPDO� ZHOO�EHLQJ� DQG� TXDOLW\� RI� OLIH�� ,Q� JHQHUDO�
SK\VLFDO�HQGXUDQFH�LV�GLUHFWO\�FRUUHODWHG�WR�PXVFOH�VWUHQJWK��6PRRWK�PXVFOH�ZRUNV�PRVW�HIILFLHQWO\��DQG�QHHGV�PXFK�OHVV
HQHUJ\�IRU�LWV�DFWLYLW\�DQG�WKH\�GLVSOD\�FRQVLGHUDEOH�SODVWLFLW\�ZKHQ�KHDOWK\�DQG�\RXQJ��+RZHYHU��WKHVH�FHOOV�FDQ�VZLWFK�WR
ODUJHO\�QRQ�FRQWUDFWLOH�PRGH� LQ� UHVSRQVH� WR� LQIODPPDWRU\�VWLPXOL��GLHW�RU�RWKHU� IDFWRUV��ZKLFK� UHVXOW� LQ� ORVV�RI�SODVWLFLW\
DQG�LQ�WXUQ�FRQWUDFWLELOLW\��6XSSOHPHQWDWLRQ�ZLWK�PXOWL�VWUDLQ�SURELRWLF�RI�/DFWREDFLOOXV�DQG�%LILGREDFWHULXP�KDYH�VKRZQ
EHWWHU�FRQWUDFWLOH�UHVSRQVHV�DQG�KHQFH�EHWWHU�PXVFOH�VWUHQJWK�

/HDN\�*XW

7KH� RFFXUUHQFH� RI� KDUPIXO� EDFWHULD� LQ� RXU� JXW� PD\� FDXVH� D� OHDN\� JXW� V\QGURPH�� ZKLFK� KDSSHQV� GXH� WR� WKH� KLJK
SHUPHDELOLW\�RI�WKH� LQWHVWLQDO�ZDOOV��FDXVLQJ� OHDNDJH�RI�XQGLJHVWHG�IRRG�SDUWLFOHV��EDFWHULD��DQG�PDQ\�RWKHU�VXEVWDQFHV
LQWR� WKH� QHDUE\� WLVVXHV�� 7KH� OHDN\� JXW� V\QGURPH� LV� GLUHFWO\� FRQQHFWHG� ZLWK� VHYHUDO� KHDOWK� SUREOHPV�� VXFK� DV� FKURQLF
IDWLJXH�� 6WRPDFK� DFKHV�� ,QVRPQLD�� ,QIODPPDWRU\� %RZHO� 6\QGURPH�� &RQVWLSDWLRQ�� 'LDUUKRHD�� +HDGDFKHV�� 'HSUHVVLRQ�
&DUGLDF�SUREOHPV��3DQFUHDWLF� LOOQHVV��HWF��%\�SRSXODWLQJ� IULHQGO\�EDFWHULD� LQ�\RXU�JXW� IRU�RSWLPDO�KHDOWK�� LQ� WXUQ� WKURXJK
IRRGV� IRU�D�KHDOWK\�JXW��HQVXUHV� WKH�EHVW�ZD\� WR� UHVWRUH�\RXU�JXW� IORUD�� 7KLV�DOVR�HQVXUHV� UHFRYHU\� WR�EHWWHU�JXW�KHDOWK�
VSHFLILFDOO\�YLD�SURELRWLFV�ZKLFK�KHDO�OHDN\�JXW�WR�D�JUHDW�H[WHQW�

6OHHS

7KH� UHVHDUFKHUV� KDYH� REVHUYHG� WKDW� JXW� PLFURELRPH� SOD\V� D� VLJQLILFDQW� UROH� LQ� FLUFDGLDQ� FORFN� DORQJ� ZLWK� RWKHU
SKHQRW\SLF�FKDUDFWHULVWLFV��OLNH��LPPXQLW\��PHWDEROLVP��DQG�RWKHUV��7KH�FLUFDGLDQ�UK\WKP�LV�RXU�LQQHU�FORFN��ZKLFK�FRQWUROV
RXU�ERG\ÌV�HQHUJ\�GLVEXUVHPHQW��KXQJHU��DQG�VQRR]H��:H�XVXDOO\�JHW�DERXW�VHYHQ�KRXUV�RI�VRXQG�VOHHS�HYHU\�QLJKW��,Q�WKH
PRUQLQJ��ZKHQ�ZH�ZDNH�XS��RXU�ERG\�ZDUPV�XS�WR�FRQGXFW�GDLO\�FKRUHV��7R�UXQ�RXU�ERG\��ZH�QHHG�HQHUJ\��DQG�HQHUJ\
FRPHV� IURP� WKH� IRRG�ZH�HDW� GXULQJ� WKH�GD\�� $W� QLJKW�� RXU� ERG\�QHHGV� UHVW� WR� UHZLQG�� VR�ZH� IDVW� DQG�JR� WR� VOHHS��*XW
PLFURELRPH�UHVRQDWHV�ZLWK�WKLV�ERGLO\�UK\WKP��7KH�VFLHQWLILF�ZRUOG�QRZ�DFFHSWV�WKH�UREXVW�FRQQHFWLRQ�EHWZHHQ�VOHHS�DQG
LQWHVWLQDO�ZHOOEHLQJ��$�JRRG�TXDOLW\�QLJKW�VOHHS�DOORZV�PRUH�IORXULVKLQJ�DQG�EHWWHU� IXQFWLRQLQJ�JXW�PLFURELRPH�DQG�YLFH
YHUVD�� *XW� IORUD� IROORZV� WKH� UK\WKP� E\� VHFUHWLQJ� VSHFLILF�PROHFXOHV� DW� FHUWDLQ� WLPHV� RI� WKH� GD\�� $W� QLJKW�� VHFUHWLRQ� RI
IDFWRUV� UHVSRQVLEOH� IRU�HQHUJ\�PHWDEROLVP��'1$�UHSDLU��DQG�SUROLIHUDWLRQ�RFFXUV��'XULQJ�GD\WLPH�� IORUD�KDUERXULQJ� LQ� WKH
JXW� UHOHDVHV� PROHFXOHV� HVVHQWLDO� IRU� WKHLU� FRORQL]DWLRQ�� 1HXURWUDQVPLWWHUV� OLNH� VHURWRQLQ� DQG� *$%$� VHFUHWHG� E\� EUDLQ
FRQWURO�RXU�VOHHS�ZDNH�F\FOH��$VWRXQGLQJO\��FHUWDLQ�LQWHVWLQDO�EDFWHULD�LQFOXGLQJ��7XULFLEDFWHU�VDQJXLQLV�DQG�&ORVWULGLD�VS��
UHOHDVH� VSHFLILF� VLJQDOOLQJ�PROHFXOHV� WKDW� WULJJHU� WKH� SURGXFWLRQ� RI� VHURWRQLQ�� %\�PRGXODWLQJ� VHURWRQLQ� OHYHOV�� WKH� JXW
PLFURELRPH�FDQ�LQWHUIHUH�RU�LPSURYH�RXU�VOHHS�SDWWHUQ�
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(YLGHQFHV

%HONDLG�<��+DQG�7:��5ROH�RI�WKH�PLFURELRWD�LQ�LPPXQLW\�DQG�LQIODPPDWLRQ��&HOO���������������������

%HUQVWHLQ� &1�� )RUEHV� -'�� *XW� 0LFURELRPH� LQ� ,QIODPPDWRU\� %RZHO� 'LVHDVH� DQG� 2WKHU� &KURQLF� ,PPXQH�0HGLDWHG
,QIODPPDWRU\�'LVHDVHV��,QIODPP�,QWHVW�'LV��������������������

%KDWWDUDL� <�� 0XQL]� SHGURJR� '$�� .DVK\DS� 3&�� ,UULWDEOH� ERZHO� V\QGURPH�� D� JXW�PLFURELRWD�UHODWHG� GLVRUGHU"�� $P� -
3K\VLRO�*DVWURLQWHVW�/LYHU�3K\VLRO��������������*���*���

%RXWHU�.(��9DQ�UDDOWH�'+��*URHQ�$.��1LHXZGRUS�0��5ROH�RI� WKH�*XW�0LFURELRPH� LQ� WKH�3DWKRJHQHVLV�RI�2EHVLW\�DQG
2EHVLW\�5HODWHG�0HWDEROLF�'\VIXQFWLRQ��*DVWURHQWHURORJ\������������������������

(QJHYLN�0$�� 9HUVDORYLF� -�� %LRFKHPLFDO� )HDWXUHV�RI� %HQHILFLDO�0LFUREHV�� )RXQGDWLRQV� IRU� 7KHUDSHXWLF�0LFURELRORJ\�
0LFURELRO�6SHFWU�����������

(YUHQVHO� $�� &H\ODQ� 0(�7KH� *XW�%UDLQ� $[LV�� 7KH� 0LVVLQJ� /LQN� LQ� 'HSUHVVLRQ�� &OLQ� 3V\FKRSKDUPDFRO� 1HXURVFL�
������������������

*XDUQHU� )�� .KDQ� $*�� *DULVFK� -�� HW� DO�� :RUOG� *DVWURHQWHURORJ\� 2UJDQLVDWLRQ� *OREDO� *XLGHOLQHV�� SURELRWLFV� DQG
SUHELRWLFV�2FWREHU�������-�&OLQ�*DVWURHQWHURO��������������������

+DQ� 6�� *DR� -�� =KRX� 4�� /LX� 6�� :HQ� &�� <DQJ� ;�� 5ROH� RI� LQWHVWLQDO� IORUD� LQ� FRORUHFWDO� FDQFHU� IURP� WKH� PHWDEROLWH
SHUVSHFWLYH��D�V\VWHPDWLF�UHYLHZ��&DQFHU�0DQDJ�5HV������������������

-LDQJ� +<�� =KDQJ� ;�� <X� =+�� HW� DO�� $OWHUHG� JXW� PLFURELRWD� SURILOH� LQ� SDWLHQWV� ZLWK� JHQHUDOL]HG� DQ[LHW\� GLVRUGHU�� -
3V\FKLDWU�5HV�������������������

-LH� =�� ;LD� +�� =KRQJ� 6/�� HW� DO�� 7KH� JXW� PLFURELRPH� LQ� DWKHURVFOHURWLF� FDUGLRYDVFXODU� GLVHDVH�� 1DW� &RPPXQ�
��������������

.DUOVVRQ�)+��)§N�)��1RRNDHZ� ,��HW�DO��6\PSWRPDWLF�DWKHURVFOHURVLV� LV�DVVRFLDWHG�ZLWK�DQ�DOWHUHG�JXW�PHWDJHQRPH�
1DW�&RPPXQ��������������

.HGLD� 6�� 5DPSDO� 5�� 3DXO� -�� $KXMD� 9�� *XW� PLFURELRPH� GLYHUVLW\� LQ� DFXWH� LQIHFWLYH� DQG� FKURQLF� LQIODPPDWRU\
JDVWURLQWHVWLQDO�GLVHDVHV�LQ�1RUWK�,QGLD��-�*DVWURHQWHURO��������������������

.U\FK�^��1LHOVHQ�'6��+DQVHQ�$.��+DQVHQ�&+��*XW�PLFURELDO�PDUNHUV�DUH�DVVRFLDWHG�ZLWK�GLDEHWHV�RQVHW�� UHJXODWRU\
LPEDODQFH��DQG�,)1�ͥ �OHYHO�LQ�12'�PLFH��*XW�0LFUREHV������������������

/L�-��=KDR�)��:DQJ�<��HW�DO��*XW�PLFURELRWD�G\VELRVLV�FRQWULEXWHV�WR� WKH�GHYHORSPHQW�RI�K\SHUWHQVLRQ��0LFURELRPH�
�������������

0D�1��*XR�3��=KDQJ�-��HW�DO��1XWULHQWV�0HGLDWH�,QWHVWLQDO�%DFWHULD�0XFRVDO�,PPXQH�&URVVWDON��)URQW�,PPXQRO�����������

3«UH]�FREDV� $(�� $UWDFKR� $�� 2WW� 6-�� 0R\D� $�� *RVDOEHV�0-�� /DWRUUH� $�� 6WUXFWXUDO� DQG� IXQFWLRQDO� FKDQJHV� LQ� WKH� JXW
PLFURELRWD�DVVRFLDWHG�WR�&ORVWULGLXP�GLIILFLOH�LQIHFWLRQ��)URQW�0LFURELRO�������������

%HONDLG�<��+DQG�7:��5ROH�RI�WKH�PLFURELRWD�LQ�LPPXQLW\�DQG�LQIODPPDWLRQ��&HOO���������������������

%HUQVWHLQ� &1�� )RUEHV� -'�� *XW� 0LFURELRPH� LQ� ,QIODPPDWRU\� %RZHO� 'LVHDVH� DQG� 2WKHU� &KURQLF� ,PPXQH�0HGLDWHG
,QIODPPDWRU\�'LVHDVHV��,QIODPP�,QWHVW�'LV��������������������

%RXWHU�.(��9DQ�UDDOWH�'+��*URHQ�$.��1LHXZGRUS�0��5ROH�RI� WKH�*XW�0LFURELRPH� LQ� WKH�3DWKRJHQHVLV�RI�2EHVLW\�DQG
2EHVLW\�5HODWHG�0HWDEROLF�'\VIXQFWLRQ��*DVWURHQWHURORJ\������������������������
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)UHTXHQWO\�$VNHG�4XHVWLRQV

���,V�%XJ6SHDNV�D�GLDJQRVWLF�UHSRUW"

1R�� %XJ6SHDNV� LV� QRW� D� GLDJQRVWLF� UHSRUW� KRZHYHU� WKH� LQIRUPDWLRQ� SURYLGHG� FDQ� EH� XVHG� WR� WDNH

FRPSOLPHQWDU\�VXSSOHPHQWDU\�PHDVXUHV�DORQJ�ZLWK�VWDQGDUG�WUHDWPHQW�LI�QHHGHG��$�ORW�RI�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH

UHSRUW�DUH�DFWLRQDEOH�DQG�SURYLGHV�JXLGDQFH�IRU�OLYLQJ�KHDOWK\�

���:KDW�LV�5\FK�,QGH[�DQG�KRZ�LW�FDQ�KHOS"

5\FK�,QGH[�LV�D�SDWHQW�SHQGLQJ�DOJRULWKP�EDVHG�LQWHVWLQDO�KHDOWK�VFRUH�GHYHORSHG�E\�XV��,W�WULHV�WR�JLYH�D�VQDSVKRW�RI�WKH
LQWHVWLQDO�KHDOWK�ZLWK�UHVSHFW�WR�WKH�PLFURELRWD�SURILOH��PLFURRUJDQLVPV�LQ�WKH�JXW���,W�LV�QRW�D�GLDJQRVWLF�PDUNHU�EXW�FDQ
EH�XVHG�DV�DQ�LQIRUPDWLRQ�WR�DVFHUWDLQ�WKH�JXW�KHDOWK�

���,V�5\FK�,QGH[�RQO\�FULWHULD�IRU�GHWHUPLQLQJ�WKH�JXW�KHDOWK"

5\FK�LQGH[�KDV�EHHQ�GHVLJQHG�WR�WDNH�LQWR�FRQVLGHUDWLRQ�YDULRXV�JXW�PLFURELRWD�FKDUDFWHULVWLFV��ZKLFK�LQ�WXUQ�DUH�NQRZQ

WR�LQIOXHQFH�WKH�KRVW�KHDOWK��+RZHYHU��WKLV�LV�DQ�HYROYLQJ�UHVHDUFK�DUHD�DQG�JXW�PLFURELRWD�DORQH�LV�QRW�UHVSRQVLEOH�RI�WKH

FRPSOHWH�JXW�KHDOWK��DOWKRXJK�LW�SOD\V�D�SULPDU\�UROH��*HQHWLFV��JXW�DUFKLWHFWXUH��JHQGHU��KRUPRQHV��IRRG��OLIHVW\OH�HWF��DOVR

SOD\�D�UROH�LQ�GHILQLQJ�WKH�JXW�KHDOWK�

���&DQ�ÎGLVHDVH�VXVFHSWLELOLW\Ï�VHFWLRQ�EH�XVHG�DV�GLDJQRVWLF"

1R��GLVHDVH�VXVFHSWLELOLW\�LV�D�VFRUH�EDVHG�SUHGLFWLRQ�WKDW�LV�GHSHQGDQW�RQ�WKH�PLFURELRWD�SURILOH��7KLV�LV�QRW�D�GLDJQRVWLF

DVVHVVPHQW�� EXW� RQO\� D� ULVN� DVVHVVPHQW�� 7KLV� FDQ� EH� XVHG� D� JXLGH� IRU� KHDOWK�� 3UHYHQWLYH� KHDOWK� FKHFN�XSV� FDQ� EH

SHUIRUPHG�LI�UHTXLUHG�

���&DQ�SDWKRJHQ�FKDUDFWHUL]DWLRQ�EH�XVHG�GLUHFWO\�DV�LQGLFDWRU�RI�SDWKRJHQ�ORDG"

3DWKRJHQ�FKDUDFWHUL]DWLRQ�VHFWLRQ�XVHV�ELRLQIRUPDWLFV�WRROV�WR�DVFHUWDLQ�UHODWLYH�DEXQGDQFH�RI�WKH�YDULRXV�PLFUREHV��,W�LV

QRW�EDVHG�RQ�FXOWXUH�DVVD\V�DQG�LV�QRW�DQ� LQGLFDWRU�RI�DEVROXWH�DEXQGDQFH�RI�WKH�PLFUREHV�UHSUHVHQWHG��+RZHYHU�� WKLV

LQIRUPDWLRQ� FDQ� EH� XVHG� WR� FRUUHODWH� FOLQLFDOO\� DQG�RU� YDOLGDWHG� E\� RWKHU� DVVD\V� DV� PD\� GHHP� ILW� E\� WKH� PHGLFDO

SUDFWLWLRQHU�

���:KDW�LV�WKH�ÎDQWLELRWLF�UHFRYHU\�SRWHQWLDOÏ�VHFWLRQ�DOO�DERXW"

7KLV� LV�D�XQLTXH� VFRUH�GHYHORSHG�E\�XV� WR�SURYLGH�DQ�HVWLPDWH�RI� KRZ�ZHOO� RQHÌV�JXW�PLFURELRWD�PD\� UHFRYHU�SRVW�DQ

DQWLELRWLF�FRXUVH��$V�LW�LV�NQRZQ��DQWLELRWLFV�QRW�RQO\�NLOOV�WKDW�SDWKRJHQ�LQ�TXHVWLRQ�EXW�FDQ�DOVR�GHVWUR\�RWKHU�EDFWHULD�LQ

WKH�JXW�OHDGLQJ�WR�VKRUW�WHUP�WR�ORQJ�WHUP�GHOHWHULRXV�HIIHFWV��(YHU\RQH�WDNHV�GLIIHUHQW�WLPH�WR�UHFRYHU�WKHLU�JXW�PLFURELRWD

SRVW� DQ�DQWLELRWLF� FRXUVH��2XU� HIIRUW� KHUH� LV� WR� SURYLGH�D�SUHGLFWLRQ� RI� WKH�SRWHQWLDO� RI� WKLV� UHFRYHU\�� SRVW� DQ�DQWLELRWLF

FRXUVH��$�ORZHU�VFRUH�SRWHQWLDO�PHDQV�WKH�SHUVRQ�PLJKW�QHHG�DGGLWLRQDO�QXWULWLRQDO�VXSSOHPHQWDO�VXSSRUW�GXULQJ�RU�SRVW

DQ�DQWLELRWLF�FRXUVH�WR�UHFRYHU�IDVWHU�DQG�EHWWHU�
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���:KDW�LV�IRXQGDWLRQ�PLFURELRWD"

)RXQGDWLRQ�PLFURELRWD��DOVR�FDOOHG�DV�NH\VWRQH�VSHFLHV��DUH�D�VHW�RI�RUJDQLVPV�IXQGDPHQWDO�IRU�WKH�HFRV\VWHP�WR�VXUYLYH�

7KHVH�RUJDQLVPV�KHOS�KROG�WKH�V\VWHP�WRJHWKHU�DQG�KHQFH�DQ\�SHUWXUEDWLRQ�LQ�WKHLU�DEXQGDQFH�PD\�KDYH�D�GHOHWHULRXV

HIIHFW�RQ�WKH�RYHUDOO�HFRV\VWHP�

���,V�WKH�QXWULWLRQDO�UHFRPPHQGDWLRQ�SHUVRQDOL]HG�DQG�FDQ�LW�FXUH�P\�GLVHDVH"

7KH� QXWULWLRQDO� UHFRPPHQGDWLRQ� LV� EDVHG� RQ� WKH� JXW� PLFURELRWD� SURILOH� RI� WKH� LQGLYLGXDO�� $V� WKH� JXW� PLFURELRWD� JHWV

LQIOXHQFHG� E\� WKH� IRRG�ZH� HDW�� LW� LV� SRVVLEOH� WR�PRGXODWH� WKHP�E\� FKDQJLQJ� WKH� IRRG� KDELW�� 7KHUHIRUH�� WKH�PLFURELRWD

SURILOH�EDVHG�QXWULWLRQDO� UHFRPPHQGDWLRQ� LQ� WKLV� UHSRUW� WULHV� WR�PRGXODWH� WKH�PLFUREHV� LQ� WKH�JXW� WR�D�EDODQFHG� VWDWH

�HXELRVLV�� IURP� D� GLVEDODQFHG� RU� G\VELRWLF� VWDWH�7KH� QXWULWLRQDO� UHFRPPHQGDWLRQ� LQ� WKLV� UHSRUW� LV� GLVHDVH� DJQRVWLF�� LQ

RWKHU�ZRUGV� LW� LV�QRW� VSHFLILFDOO\� WDUJHWHG�DJDLQVW�DQ\�GLVHDVH�SHU� VH��+RZHYHU�� LI� WKH�EDODQFH� LV� UHVWRUHG� LQ� WKH�JXW�E\

IROORZLQJ� WKH� QXWULWLRQDO� UHFRPPHQGDWLRQV�� WKHQ� WKHUH� LV� D� JRRG� FKDQFH� WKDW� PDQ\� RI� WKH� FOLQLFDO� PDQLIHVWDWLRQV� RI

YDULRXV�GLVHDVHV�WKDW�FURSSHG�XS�GXH�WR�G\VELRVLV�LQ�WKH�JXW�FDQ�EH�UHFWLILHG�

���'R�,�QHHG�WR�IROORZ�WKH�QXWULWLRQDO�UHFRPPHQGDWLRQ�IRU���PRQWKV�RQO\"

1XWULWLRQDO�UHFRPPHQGDWLRQV�DUH�GHVLJQHG�LQ���SKDVHV�IRU���PRQWKV�IRU�EHWWHU�FRPSOLDQFH��+RZHYHU��\RX�PD\�FRQWLQXH

ZLWK�WKH�UHFRPPHQGDWLRQV�EH\RQG���PRQWKV�WLOO�WKH�WLPH�LW�LV�FRQYHQLHQW�IRU�\RX�

����:KDW�WHFKQRORJ\�LV�XVHG�IRU�PDNLQJ�WKLV�UHSRUW"

:H�XVH�QH[W�JHQHUDWLRQ�VHTXHQFLQJ�RU�1*6��0RUH�VSHFLILFDOO\�ZH�XVH�ZKROH�JHQRPH�VKRWJXQ�PHWDJHQRPLFV�DSSURDFK

WKDW�FDQ�SURILOH�DOO�PLFUREHV� LQFOXGLQJ�EDFWHULD��YLUXVHV�� IXQJL��KHOPLQWKV�HWF��:H�KDYH�RXU�RZQ�FXUDWHG�GDWDEDVHV�DQG

SDWHQW�SHQGLQJ�DOJRULWKPV�DQG�LQWHUSUHWDWLRQ�HQJLQH�WKDW�OHG�WR�WKH�JHQHUDWLRQ�RI�WKLV�XQLTXH�UHSRUW�

)RU�PRUH��)UHTXHQWO\�$VNHG�4XHVWLRQV��SOHDVH�YLVLW�KWWSV���ZZZ�EXJVSHDNV�FRP�IDT

https://www.bugspeaks.com/faq
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'LVFODLPHU

7KURXJKRXW� WKLV�'LVFODLPHU��KHUHLQDIWHU� UHIHUUHG� WR�DV� Î'LVFODLPHUÏ��� /HXFLQH�5LFK�%LR�3ULYDWH� /LPLWHG� LV� UHIHUUHG� WR�DV

Î:H�8V�2XUÏ�DQG�WKH�SHUVRQ�WR�ZKRP�WKH�VSHFLPHQ�EHORQJV���LQFOXGLQJ�VXFK�SHUVRQÌV�JXDUGLDQ�RU�DQ\�SHUVRQ�DFWLQJ

RQ�KLV�KHU�EHKDOI��VKDOO�EH�UHIHUUHG�WR�DV�Î<RX�<RXUÏ�

7KLV�LV�QRW�D�GLDJQRVWLF�UHSRUW��KHUHLQDIWHU�UHIHUUHG�WR�DV�WKLV�Î5HSRUWÏ��DQG�WKHUHIRUH�VKRXOG�EH�XVHG�IRU�5HVHDUFK�8VH

2QO\��582��RU�,QYHVWLJDWLRQDO�8VH�2QO\��,82��DQG�VKRXOG�EH�LQWHUSUHWHG�RU�XVHG�H[FOXVLYHO\�E\�RU�XQGHU�WKH�JXLGDQFH�RI

D�SUDFWLWLRQHU�� LQFOXGLQJ�EXW�QRW� OLPLWHG�WR��FHUWLILHG�SK\VLFLDQV��FOLQLFLDQV��GLHWLWLDQV��QXWULWLRQLVWV��VSRUWV� WKHUDSLVWV�QG

VXFK� RWKHU� SHUVRQV� LQ� VLPLODU� SURIHVVLRQ� KDYLQJ� DSSURSULDWH� YDOLGDWLRQ� WR� XQGHUWDNH� VXFK� SUDFWLFH� �IURP� KHUH� RQ

UHIHUUHG� WR�DV� Î3URIHVVLRQDO� 3UDFWLWLRQHUVÏ��� ,W� LV� LPSHUDWLYH� WKDW�DQ\�SUHYHQWDWLYH�RU� WKHUDSHXWLF�PHDVXUHV� WDNHQ�� E\

SODFLQJ� UHOLDQFH� RQ� WKLV� 5HSRUW�� IRU� DQ\� RI� WKH� GLDJQRVLV� VKRXOG� EH� VROHO\� XQGHU� WKH� JXLGDQFH� RI� D� �3URIHVVLRQDO

3UDFWLWLRQHU��� ,Q� WKH� HYHQW� RI� <RX� H[HFXWLQJ� DQ\� SUHYHQWDWLYH� RU� WKHUDSHXWLF� PHDVXUHV� E\� YLUWXH� RI� SUDFWLFLQJ� VHOI�

PHGLFDWLRQ�DQG�RU�XQGHUJRLQJ�GLDJQRVLV�IURP�SHUVRQV�RWKHU�WKDQ�3URIHVVLRQDO�3UDFWLWLRQHUV��WKHQ�:H�FDQQRW�EH�KHOG

UHVSRQVLEOH�LQ�DQ\�PDQQHU�IRU�DQ\�ORVV��OLDELOLW\��RXQWHU�HIIHFW�DQG�VR�RQ�VXIIHUHG�E\�<RX�DV�D�UHVXOW�RI�LJQRUDQFH�RI�WKLV

'LVFODLPHU��)XUWKHU��:H�VKDOO�QRW�EH�KHOG�UHVSRQVLEOH�IRU�DQ\�PLVLQWHUSUHWDWLRQ�E\�<RXU��3URIHVVLRQDO�3UDFWLWLRQHU��RI�WKLV

5HSRUW�RU�IRU�DQ\�RWKHU�PDWWHU�DULVLQJ�RXW�RI�WKLV�5HSRUW�

7KLV� 5HSRUW
V� UROH� LV� OLPLWHG� WR� SURYLGLQJ� LQVLJKWV� RI� <RXU� JXW� PLFURELRPH�� ZLWK� D� JHQHUDO� VHW� RI� GLHWDU\

UHFRPPHQGDWLRQV� DQG� ULVN� PDQDJHPHQWV�� *HQHUDO� ULVN� PDQDJHPHQW� VWUDWHJLHV� SURYLGHG� LQ� 2XU� 5HSRUW� DUH� IRU

LQIRUPDWLRQ� SXUSRVH� RQO\� DQG� LQ� WKLV� UHJDUG�� LW� LV� HVVHQWLDO� WR� XQGHUVWDQG� WKDW� HYHU\� SHUVRQÌV� UHVLVWDQFH�� LPPXQLW\�

VHQVLWLYLW\�DQG�UHVSRQVH�WR�PHGLFDWLRQ�LV�GLIIHUHQW�DQG�WKHUHIRUH�QRW�DOO�JHQHUDO�ULVN�PDQDJHPHQW�VWUDWHJLHV�PD\�EH

VXLWDEOH� WR� HYHU\RQH�� ,W� LV� DOVR� HVVHQWLDO� WR� QRWH� WKDW�� ZKLOH� DVVHVVLQJ� <RXU� 5HSRUW� DQG� SURYLGLQJ� WKHVH

UHFRPPHQGDWLRQV�� :H� DVVXPH� WKDW� <RX� DUH� LQ� D� JHQHUDO� VWDWH� RI� JRRG� KHDOWK�� DQG� GR� QRW� FRQVLGHU� <RXU� SDVW� RU

H[LVWLQJ� KHDOWK� FRQGLWLRQV� DQG� RU� DQ\�PHGLFDWLRQ� WDNHQ� E\� <RX� �HLWKHU� LQ� WKH� SDVW� RU� FXUUHQWO\��� HYHQ� LI� <RX� KDYH

SURYLGHG�8V�ZLWK�VXFK� LQIRUPDWLRQ��7KHUHIRUH�� LW� LV�HVVHQWLDO� WKDW��<RX�FRQVXOW�D�3URIHVVLRQDO�3UDFWLWLRQHUV� IRU�GHWDLOHG

UHFRPPHQGDWLRQV� RU� ULVN� PDQDJHPHQWV� WKDW� PD\� EH� VSHFLILF� �� FXVWRPL]HG� IRU� <RX�� ,Q� RWKHU� ZRUGV�� LQIRUPDWLRQ

FRQWDLQHG�LQ�WKLV�5HSRUW�LV�QRW�LQWHQGHG�WR�UHSODFH�PHGLFDO�RU�SURIHVVLRQDO�DGYLFH�RIIHUHG�E\�3URIHVVLRQDO�3UDFWLWLRQHUV�

:H�ZRXOG� OLNH� WR�EULQJ� LW� WR� <RXU�QRWLFH� WKDW�QRW�DOO� GLVHDVHߝDVVRFLDWHG�PLFURELDO�JURXSV�PD\�KDYH�EHHQ� LGHQWLILHG�

YDOLGDWHG�DQG�UHFRUGHG�E\�WKH�VFLHQWLILF�FRPPXQLW\��DQG�WKH�FOLQLFDO�VLJQLILFDQFH�RI�PDQ\�PLFURELDO�JURXSV�DUH�DOVR

QRW�ZHOO�XQGHUVWRRG��+HQFH�� LW�VKRXOG�EH�QRWHG�WKDW�WKLV�DQDO\VLV�DQG�WKLV�5HSRUW�GRHV�QRW�FRYHU�DOO�FOLQLFDOO\�UHOHYDQW

PLFUREHV
� WKDW�KDYH�EHHQ� LGHQWLILHG�RU� UHSRUWHG� WLOO�GDWH��7KLV�5HSRUW� LV� OLPLWHG�RQO\� WR� WKRVH�YDULDQWV�ZLWKLQ�<RXU�JXW

PLFURELRPH�ZKLFK�KDV�VWURQJ�HYLGHQFH�RI�FDXVLQJ�RU�FRQWULEXWLQJ�WR�D�GLVHDVH�RU�D�GUXJ�UHVSRQVH�RU�D�PHWDEROLVP

UHODWHG�LVVXH�WLOO�GDWH�

:H�ZRXOG�DOVR�OLNH�WR�EULQJ�WR�<RXU�DWWHQWLRQ�WKDW�WKH�PLFURELRPH�VHTXHQFLQJ�GDWD�LV�EHLQJ�FRQVWDQWO\�XSGDWHG�ERWK

ZLWK�QHZ�WD[RQRPLF�JURXSV�DQG�FXUDWLRQ�RI�ROG�PLFURELDO�GDWDEDVHV��+HQFH�� LW� LV�VXEMHFW�WR�UHYLVLRQ�EDVHG�XSGDWHV�

EDVHG�RQ�WKH�ODWHVW�VFLHQWLILF�UHVHDUFK��7KHUHIRUH��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�LW�LV�SRVVLEOH�WKDW�WKH�LQWHUSUHWDWLRQ�RI�WKH

UHVXOWV� WKDW� KDYH� EHHQ� UHSRUWHG� KHUHLQ� PD\� YDU\� RU� EH� DOWHUHG�� VXEMHFW� WR� WKHVH� UHYLVLRQV�� +HQFH�� :H� ZRXOG

UHFRPPHQG� WKDW� <RX� WR� XQGHUJR� SHULRGLFDO� UHLQWHUSUHWDWLRQ� RI� <RXU�PLFURELRPH� GDWD� WKDW� <RX� SRVVHVV�� HVSHFLDOO\

ZKHQ�D�VSHFLILF�GLVHDVH�LV�FRQILUPHG�WKURXJK�GLDJQRVLV�RU�QHZ�V\PSWRPV�DULVH��LQ�WKH�IXWXUH�
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0LFURELRPH�LQIRUPDWLRQ�PXVW�DOZD\V�EH�FRQVLGHUHG�LQ�FRQMXQFWLRQ�ZLWK�RWKHU�LQIRUPDWLRQ�DERXW�<RXU�KHDOWK��LQFOXGLQJ�

EXW�QRW�OLPLWHG�WR��<RXU�DJH��VH[��HWKQLFLW\��OLIHVW\OH��ELRߝPHGLFDO�KLVWRU\��IDPLO\�KHDOWK�KLVWRU\�DQG�DQ\�RWKHU�LQIRUPDWLRQ

WKDW� <RX� PD\� SURYLGH� WR� WKH� Î3URIHVVLRQDO� 3UDFWLWLRQHUÏ�� 7KLV� LV� HVSHFLDOO\� FULWLFDO� ZLWK� UHVSHFW� WR� WKH

SKDUPDFRJHQRPLFV�GDWD��WKHUDSLHV�DQG�GUXJV���ZKHUH�D�SHUVRQÌV�UHVSRQVH�WR�YDULRXV�PHGLFDWLRQV�LV�GHWHUPLQHG�E\

WKH�DERYH�OLVWHG�IDFWRUV�

:H�ZRXOG� OLNH� WR� EULQJ� WR� <RXU� DWWHQWLRQ� WKDW� YHU\� VSHFLILF� DQG� UDUH�PLFURELDO� JURXSV� DUH� QRW� UHOLDEO\� GHWHFWHG� E\

FXUUHQW�VHTXHQFLQJ�PHWKRGV�RU�GRZQVWUHDP�DQDO\VLV�SLSHOLQHV��KHQFH� WKH\�DUH�QRW�DQDO\]HG�DQG� LQWHUSUHWHG�ZLWKLQ

WKH�FXUUHQW�5HSRUW�

2YHUDOO��<RXU�UHOLDQFH�XSRQ�WKLV�5HSRUW�LV�VROHO\�DW�<RXU�RZQ�GLVFUHWLRQ��$GHTXDWH�FDUH�VKRXOG�EH�H[HUFLVHG�LQ�XVLQJ�DOO

KHDOWK�DQG�PHGLFDO�UHODWHG�LQIRUPDWLRQ�DQG�UHFRPPHQGDWLRQV�SURYLGHG�LQ�WKLV�5HSRUW��:H�FDQQRW�EH�KHOG�UHVSRQVLEOH

LQ�DQ\�PDQQHU�IRU�QRQ�É�DGKHUHQFH�E\�<RX�WR�WKH�WHUPV�DQG�FRQGLWLRQV�FRQWDLQHG�LQ�WKLV�'LVFODLPHU��)XUWKHU��:H�VKDOO

QRW� EH� UHVSRQVLEOH� IRU� DQ\� ILQGLQJV� LQ� WKLV� 5HSRUW� DQG� GLVFODLPV� DQ\� UHVSRQVLELOLW\� IRU� DQ\� HUURUV�� LQFOXGLQJ� EXW� QRW

OLPLWHG�WR�KXPDQ�HUURU�LQ�UHSRUWLQJ��DQG�RU�RPLVVLRQV�E\�WKH�VDPSOHU�RU�DJHQW�HLWKHU�GXULQJ�FROOHFWLRQ�RI�'1$�VDPSOHV

�VWRRO� HWF���� RU� GHOLYHU\� RI� WKH�'1$� VDPSOH� WR� 8V��:LWK� UHVSHFW� WR� WKLV� 5HSRUW� RU� SURFHVV� XQGHUWDNHQ� WR�DUULYH�DW� WKH

ILQGLQJV� UHIOHFWHG� RU� UHSRUWHG� LQ� WKH� 5HSRUW�� :H� PDNH� QR� ZDUUDQWLHV� RI� DQ\� NLQG� LQFOXGLQJ�� ZLWKRXW� OLPLWDWLRQ�� WKH

LPSOLHG�ZDUUDQWLHV�DV�WR�LWV�PHUFKDQWDELOLW\��ILWQHVV�IRU�D�VSHFLILF�SXUSRVH��DFFXUDF\�DQG�QRQߝ�LQIULQJHPHQW�
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