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5RQDOG�:��*RHGH�
7LPRWK\�0��%DUWLVK�

DQG��
7LPRWK\�-��.XELDN�

�
�
�
�

�
$EVWUDFW��7KLV�GRFXPHQW�GHVFULEHV�SURFHGXUHV�XVHG�WR�FROOHFW�LQIRUPDWLRQ��WLVVXHV��DQG�IOXLGV�IRU�GRFXPHQWLQJ�
WKH�H[SRVXUH�RI�ILVK�WR�HQYLURQPHQWDO�FRQWDPLQDQWV���)RU�WKH�SURFHGXUHV�GHVFULEHG�KHUH��ILVK�DUH�FDSWXUHG�
�SUHIHUDEO\�E\�HOHFWURILVKLQJ��DQG�KHOG�DOLYH�XQWLO�SURFHVVLQJ��JHQHUDOO\����K����)LVK�DUH�ZHLJKHG��PHDVXUHG��DQG�
H[DPLQHG�IRU�JURVVO\�YLVLEOH�H[WHUQDO�OHVLRQV�DQG�SDWKRORJLHV���$�EORRG�VDPSOH�LV�FROOHFWHG�E\�FDXGDO�
YHLQLSXQFWXUH�XVLQJ�D�QHHGOH�DQG�V\ULQJH���7KH�ILVK�LV�VXEGXHG��DQG�LWV�DEGRPLQDO�FDYLW\�LV�RSHQHG��7KH�LQWHUQDO�
RUJDQV�DUH�GLVVHFWHG�IURP�WKH�ILVK�IRU�H[DPLQDWLRQ���7KH�VH[�RI�WKH�ILVK�LV�GHWHUPLQHG�E\�GLUHFW�REVHUYDWLRQ�RI�LWV�
JRQDGV���7KH�OLYHU�LV�ZHLJKHG��PRVW�VSHFLHV��DQG�FXW�LQWR�VPDOO�FXEHV�DQG�IODVK�IUR]HQ�LQ�FU\RJHQLF�YLDOV��ZKLFK�
DUH�VWRUHG�DQG�VKLSSHG�LQ�GU\�LFH�RU�OLTXLG�QLWURJHQ���$GGLWLRQDO�OLYHU�FXEHV�SOXV�DOO�JURVVO\�YLVLEOH�DQRPDOLHV�DUH�
SUHVHUYHG�IRU�KLVWRSDWKRORJ\���7KH�JRQDGV�DQG�VSOHHQ�DUH�ZHLJKHG��DQG�VDPSOHV�DUH�SUHVHUYHG�IRU�
KLVWRSDWKRORJ\���7KH�NLGQH\V�DUH�H[DPLQHG��DQG�KLVWRSDWKRORJ\�VDPSOHV�FROOHFWHG���$�JLOO�VDPSOH�LV�DOVR�
FROOHFWHG�DQG�SUHVHUYHG���$OO�UHPDLQLQJ�WLVVXHV�DUH�UHWXUQHG�WR�WKH�FDUFDVV��ZKLFK�LV�ZUDSSHG�LQ�IRLO��ODEHOHG�IRU�
FKHPLFDO�DQDO\VLV��DQG�FKLOOHG���,QGLYLGXDO�ILVK�FDUFDVVHV�DUH�FRPSRVLWHG�E\�VWDWLRQ��VSHFLHV��DQG�JHQGHU��IUR]HQ��
DQG�VKLSSHG�WR�WKH�DQDO\WLFDO�ODERUDWRU\���3URFHGXUHV�DUH�DOVR�GHVFULEHG�IRU�UHFRUG�NHHSLQJ��SURFHVVLQJ�EORRG�WR�
REWDLQ�VHUXP�DQG�SODVPD��IODVK�IUHH]LQJ�VDPSOHV��FOHDQLQJ�HTXLSPHQW��DQG�SUHYHQWLQJ�WKH�WUDQVSRUW�RI�OLYLQJ�
RUJDQLVPV�DPRQJ�ZDWHUZD\V���$�OLVW�RI�QHFHVVDU\�HTXLSPHQW�DQG�VXSSOLHV�LV�DOVR�SURYLGHG���
�
.H\ZRUGV��FRQWDPLQDQWV��ILVK�KHDOWK��ELRPDUNHUV��FKHPLFDO�DQDO\VLV��KLVWRSDWKRORJ\�
�
�
�
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�
�����7KLV�JXLGH�GHVFULEHV�ILHOG�SURFHGXUHV�WR�EH�XVHG�IRU�
LQYHVWLJDWLRQV�GHVLJQHG�WR�PRQLWRU�DQG�DVVHVV�WKH�
H[SRVXUH�RI�ILVK�WR�HQYLURQPHQWDO�FRQWDPLQDQWV���:H�
GHVFULEH�KRZ�WR�H[DPLQH�DQG�KDQGOH�IUHVKO\�FDSWXUHG�
ILVK��DQG�KRZ�WR�FROOHFW��VWRUH��DQG�VKLS�WKH�WLVVXHV�DQG�
IOXLGV�QHFHVVDU\�IRU�D�VXLWH�RI�PRQLWRULQJ�PHWKRGV�EHLQJ�
HYDOXDWHG�E\�WKH�8�6��*HRORJLFDO�6XUYH\��86*6��
%LRPRQLWRULQJ�RI�(QYLURQPHQWDO�6WDWXV�DQG�7UHQGV�
�%(67��3URJUDP���$OWKRXJK�WKH�JXLGH�ZDV�GHYHORSHG�
IRU�VSHFLILF�VWXGLHV�EHLQJ�FRQGXFWHG�E\�WKH�%(67�
3URJUDP��6FKPLWW�HW�DO��������%DUWLVK�HW�DO���������LW�DQG�
WKH�VSHFLILF�FKHPLFDO�DQG�ELRORJLFDO�PHWKRGV�WR�ZKLFK�LW�
UHIHUV�DUH�SRWHQWLDOO\�DGDSWDEOH�WR�D�ZLGH�YDULHW\�RI�
VLWXDWLRQV�DQG�KDELWDWV���,W�LV�QRW�D�JXLGDQFH�GRFXPHQW�
IRU�VHOHFWLQJ�PHWKRGV��QRU�GRHV�LW�FRQWDLQ�LQIRUPDWLRQ�
IRU�LQWHUSUHWLQJ�VWXG\�UHVXOWV�EDVHG�RQ�WKH�XVH�RI�
PHWKRGV�LQ�WKH�JXLGH���7KH�UDWLRQDOH�IRU�VHOHFWLQJ�WKLV�
SDUWLFXODU�VXLWH�RI�PHWKRGV��DV�ZHOO�DV�LQIRUPDWLRQ�RQ�WKH�
LQWHUSUHWDWLRQ�RI�ILQGLQJV��LV�SUHVHQWHG�HOVHZKHUH��%(67�
������6FKPLWW�DQG�'HWKORII�LQ�SUHVV�����
�����7KH�SURFHGXUHV�ZH�GHVFULEH�DUH�SULPDULO\�SRVW�ILVK�
FROOHFWLRQ��DOWKRXJK�LQIRUPDWLRQ�RQ�SUHSDULQJ�IRU�DQG�
RUJDQL]LQJ�D�VWXG\�DQG�VXJJHVWHG�PHWKRGV�IRU�
GRFXPHQWLQJ�WKH�GDWH��WLPH��DQG�ORFDWLRQ�RI�FROOHFWLRQ�
DUH�LQFOXGHG��PRVW�RI�WKH�DFWXDO�SURFHGXUHV�EHJLQ�DIWHU�
ILVK�KDYH�EHHQ�FROOHFWHG���3URFHGXUHV�DUH�VSHFLILHG�IRU�
PDNLQJ�REVHUYDWLRQV�DQG�FROOHFWLQJ�LQIRUPDWLRQ��WLVVXHV��
DQG�IOXLGV��SUHVHUYLQJ��ZUDSSLQJ�DQG�SDFNDJLQJ�VDPSOHV��
QXPEHULQJ�VDPSOHV�DQG�UHFRUGLQJ�GDWD��DQG�VWRULQJ�DQG�
VKLSSLQJ�VDPSOHV�DQG�UHFRUGV���:H�DOVR�SURYLGH�
LQVWUXFWLRQV�IRU�GRFXPHQWLQJ�WKH�W\SH�RI�HTXLSPHQW�XVHG�
WR�FROOHFW�WKH�ILVK��WKH�GXUDWLRQ�RI�WKH�ILVKLQJ�HIIRUW��WKH�
H[DFW�ORFDWLRQ�RI�WKH�FROOHFWLRQ�VLWH��DQG�WKH�LGHQWLW\�DQG�
TXDOLILFDWLRQV�RI�WKH�SHUVRQQHO�LQYROYHG�LQ�WKH�FROOHFWLRQ�
DQG�SURFHVVLQJ�RI�VSHFLPHQV�DQG�VDPSOHV���$�OLVW�RI�
VXJJHVWHG�HTXLSPHQW�DQG�VXSSOLHV�LV�DOVR�SURYLGHG���7R�
WKH�H[WHQW�SRVVLEOH��WKH�SURFHGXUHV�FRQIRUP�WR�*RRG�
/DERUDWRU\�3UDFWLFHV��8�6��(QYLURQPHQWDO�3URWHFWLRQ�
$JHQF\��������KRZHYHU��TXDOLW\�DVVXUDQFH�DQG�TXDOLW\�
FRQWURO�LVVXHV�DUH�EH\RQG�WKH�VFRSH�RI�WKLV�GRFXPHQW���
'HSHQGLQJ�RQ�WKH�SXUSRVH�RI�WKH�VWXG\��LW�PD\�EH�
QHFHVVDU\�WR�GHYHORS�DGGLWLRQDO�SURMHFW�VSHFLILF�
SURWRFROV�DQG�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV��623V��
FRQIRUPLQJ�WR�WKLV�JXLGH��DV�ZHOO�DV�D�TXDOLW\�DVVXUDQFH�
SODQ���7KLV�JXLGH�DQG�LWV�VDPSOH�GDWD�VKHHWV�PD\�EH�
SKRWRFRSLHG�RU�RWKHUZLVH�UHSURGXFHG�RQ�ZDWHUSURRI�
SDSHU�IRU�ILHOG�XVH��
�
�

�����%DFNJURXQG�
�����)LHOG�SRUWLRQV�RI�%(67�SURMHFWV�XVLQJ�WKH�PHWKRGV�
GHVFULEHG�LQ�WKLV�JXLGH�ZHUH�FRQGXFWHG�LQ�������6FKPLWW�
HW�DO��������DQG�������%DUWLVK�HW�DO����������,Q�WKHVH�
SURMHFWV��ILVK�ZHUH�FROOHFWHG�DW�1DWLRQDO�&RQWDPLQDQW�
%LRPRQLWRULQJ�3URJUDP��1&%3��VWDWLRQV��6FKPLWW�HW�DO��
�������IURP�VHOHFWHG�86*6�1DWLRQDO�:DWHU�4XDOLW\�
$VVHVVPHQW��1$:4$��3URJUDP��+LUVFK�HW�DO��������
VLWHV��DQG�IURP�VHOHFWHG�1DWLRQDO�6WUHDP�4XDQWLW\�
$FFRXQWLQJ�1HWZRUN��1$64$1���+RRSHU�HW�DO��������
VLWHV�LQ�WKH�0LVVLVVLSSL��&ROXPELD��DQG�5LR�*UDQGH�
EDVLQV��
�����7KH�REMHFWLYHV�RI�WKH������DQG������SURMHFWV�ZHUH�
����WR�WHVW�WKH�IHDVLELOLW\�RI�LPSOHPHQWLQJ�ELRORJLFDO�
PRQLWRULQJ�PHWKRGV�UHFRPPHQGHG�IRU�XVH�LQ�WKH�%(67�
SURJUDP��6FKPLWW�DQG�'HWKORII�LQ�SUHVV���DQG�����WR�
XSGDWH�LQIRUPDWLRQ�RQ�WKH�GLVWULEXWLRQ�DQG�
FRQFHQWUDWLRQV�RI�RUJDQRFKORULQH�DQG�HOHPHQWDO�
FRQWDPLQDQWV�LQ�VHOHFWHG�8�6��ULYHUV���&RPSRVLWH�
VDPSOHV�RI�ZKROH�ILVK�ZHUH�DQDO\]HG�IRU�HOHPHQWDO�DQG�
RUJDQLF�FKHPLFDO�UHVLGXHV�IROORZLQJ�1&%3�SURWRFRO���
7KH�IROORZLQJ�DGGLWLRQDO�PHWKRGV�ZHUH�LQFRUSRUDWHG�
LQWR�WKH�SURMHFWV��7DEOH�����WKH�+�,,(�UDW�KHSDWRPD�FHOO�
ELRDVVD\��D�VHQVLWLYH�LQ�YLWUR�PHWKRG�IRU�GRFXPHQWLQJ�
WKH�H[SRVXUH�RI�RUJDQLVPV�WR�SODQDU�SRO\KDORJHQDWHG�
K\GURFDUERQV��KHSDWLF�HWKR[\UHVRUXILQ�2�GHHWK\ODVH�
�(52'��DFWLYLW\��DQ�LQGLFDWRU�RI�H[SRVXUH�WR�
SRO\KDORJHQDWHG�DQG�SRO\F\FOLF�DURPDWLF�K\GURFDUERQV��
FRQGLWLRQ�LQGLFHV�DQG�RWKHU�LQGLFDWRUV�RI�JHQHUDO�ILVK�
KHDOWK�DQG�ZHOO�EHLQJ��LQFOXGLQJ�JURVVO\�REVHUYDEOH�
FKDQJHV�DQG�D�TXDQWLWDWLYH�ILHOG�KHDOWK�DVVHVVPHQW��DQG�
KLVWRSDWKRORJLFDO�H[DPLQDWLRQ�RI�VHOHFWHG�WLVVXHV�DQG�
VWUXFWXUHV���7KH�FRPSRVLWH�ILVK�FDUFDVV�VDPSOHV�ZHUH�
DOVR�DQDO\]HG�IRU�VWDEOH�LVRWRSHV�RI�QLWURJHQ��d��1���D�
SRWHQWLDO�LQGLFDWRU�RI�WURSKLF�SRVLWLRQ�DQG�QLWURJHQ�
LQSXWV���%HFDXVH�RI�FRQWLQXLQJ�LQWHUHVW�LQ�WKH�HIIHFWV�RI�
FKHPLFDOV�RQ�UHSURGXFWLRQ��&ROERUQ�������&ROERUQ�HW�
DO��������*XLOOHWWH�HW�DO���������ELRPDUNHUV�GLDJQRVWLF�RI�
UHSURGXFWLYH�KHDOWK�DQG�HQGRFULQH�PRGXODWLRQ�ZHUH�DOVR�
HYDOXDWHG���7KHVH�LQFOXGHG�SODVPD�YLWHOORJHQLQ�DQG�
VWHURLG�KRUPRQH�FRQFHQWUDWLRQV��DQG�JRQDGDO�
KLVWRSDWKRORJ\���&RQWDPLQDQWV�FDQ�DOVR�VXSSUHVV�
LPPXQH�V\VWHP�IXQFWLRQ��H�J���0DWWKHZV�HW�DO��������
+XWFKLQVRQ�DQG�6LPPRQGV���������&RQVHTXHQWO\��WZR�
LPPXQH�V\VWHP�LQGLFDWRUV²VSOHQLF�PDFURSKDJH�
DJJUHJDWHV�DQG�SODVPD�O\VR]\PH�DFWLYLW\²ZHUH�
LQFOXGHG��
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7DEOH�����0HWKRGV�LQFRUSRUDWHG�LQWR�WKH�ODUJH�ULYHUV�SURMHFWV�

0HWKRG 'HVFULSWLRQ
7LVVXH�V�
H[DPLQHG 6HQVLWLYLW\

3ULPDU\
UHIHUHQFH�V�

+LVWRSDWKRORJ\ 0LFURVFRSLF�H[DPLQDWLRQ
IRU�WKH�SUHVHQFH�RI�OHVLRQV�
FDQ�SURYLGH�HDUO\�LQGLFDWLRQ
RI�FKHPLFDO�H[SRVXUH

/LYHU��JLOO�
JRQDGV�
VSOHHQ��DQG
NLGQH\

2YHUDOO
RUJDQLVP
KHDOWK�DQG
FRQWDPLQDQWV

+LQWRQ�HW�DO�
��������+LQWRQ
�������
*RRGEUHG�HW
DO��������

(WKR[\UHVRUXILQ�2�
GHHWK\ODVH��(52'�
DFWLYLW\

(Q]\PH�LQGXFWLRQ�E\�SODQDU
K\GURFDUERQV

/LYHU 3&%V��3$+V�
GLR[LQV��DQG
IXUDQV

3RKO�DQG�)RXWV
�������
.HQQHG\�DQG
-RQHV�������

/\VR]\PH�DFWLYLW\ $�GLVHDVH�UHVLVWDQFH�IDFWRU
WKDW�FDQ�EH�VXSSUHVVHG�LQ�WKH
SUHVHQFH�RI�FRQWDPLQDQWV

%ORRG�SODVPD 2YHUDOO
RUJDQLVP
KHDOWK

%OD]HU�HW�DO�
������

0DFURSKDJH
DJJUHJDWH�DQDO\VLV

0DFURSKDJHV�DUH�LPSRUWDQW
LQ�WKH�LPPXQH�V\VWHP�
VHUYLQJ�DV�D�ILUVW�OLQH�RI
GHIHQVH�IRU�WKH�RUJDQLVP
DQG�DV�DQ�DQWLJHQ�SURFHVVLQJ
FHOO

6SOHHQ�
KHPRSRHWLF
NLGQH\��DQG
OLYHU

0XOWLSOH
FRQWDPLQDQWV
LQFOXGLQJ
3$+V�DQG
PHWDOV

%OD]HU�HW�DO�
��������%OD]HU
������

+�,,(�ELRDVVD\ $�VFUHHQLQJ�WRRO�WR
GHWHUPLQH�WKH�SUHVHQFH�RI
FHUWDLQ�FODVVHV�RI�SODQDU
KDORJHQDWHG�FRPSRXQGV

:KROH�ILVK
�FRPSRVLWHV�

3&%V��GLR[LQV
DQG�IXUDQV�
DQG�3$+V

7LOOLWW�HW�DO�
������

9LWHOORJHQLQ $�SUHFXUVRU�RI�HJJ�\RON�
QRUPDOO\�V\QWKHVL]HG�LQ�WKH
OLYHU�RI�IHPDOH�ILVK

%ORRG�SODVPD (QGRFULQH
PRGXODWLQJ
VXEVWDQFHV

)ROPDU�HW�DO�
������

6H[�VWHURLGV
�HVWUDGLRO�DQG
WHVWRVWHURQH�

'HWHUPLQH�UHSURGXFWLYH
KHDOWK�DQG�VWDWXV

%ORRG�SODVPD (QGRFULQH
PRGXODWLQJ
VXEVWDQWFHV

*XLOOHWH�HW�DO�
�������
*RRGEUHG�HW
DO��������

&KHPLFDO�DQDO\VHV 2UJDQRFKORULQH�FKHPLFDO
UHVLGXHV�DQG�HOHPHQWDO
FRQWDPLQDQWV

:KROH�ILVK
�FRPSRVLWHV�

6SHFLILF
DQDO\WHV

6FKPLWW�HW�DO�
������

6RPDWLF�LQGLFHV 7KH�UHODWLYH�PDVV�RI�VRPH
RUJDQV�LV�RIWHQ�LQGLFDWLYH�RI
FKHPLFDO�H[SRVXUH

*RQDGV�
VSOHHQ��OLYHU

2YHUDOO
RUJDQLVP
KHDOWK

*UDG\�HW�DO�
������

6WDEOH�1�LVRWRSHV
���1�DQG���1�

7KH�UDWLR�RI���1�WR���1
�d��1��LQFUHDVHV�ZLWK
WURSKLF�SRVLWLRQ�DQG�VHZDJH
SROOXWLRQ

:KROH�ILVK
�FRPSRVLWHV�

7URSKLF
SRVLWLRQ�
QLWURJHQ
VRXUFHV

&DEDQD�DQG
5DVVPXVVHQ
������

1HFURSV\�EDVHG�ILVK
KHDOWK
$VVHVVPHQW

9LVXDO�DVVHVVPHQW�RI
H[WHUQDO�LQWHUQDO�DQRPDOLHV
�H�J���OHVLRQV��SDUDVLWHV�
WXPRUV�

$OO 2YHUDOO
RUJDQLVP
KHDOWK

*RHGH�������
�������$GDPV
HW�DO���������
$GDPV�������
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�����'HYHORSPHQW�RI�WKLV�'RFXPHQW�
�����7KLV�JXLGH�RULJLQDWHG�DV�D�6WDQGDUG�2SHUDWLQJ�
3URFHGXUH��623��GHYHORSHG�E\�WKH�86*6�&ROXPELD�
(QYLURQPHQWDO�5HVHDUFK�&HQWHU��&(5&��IRU�WKH������
DQG������%(67�3URJUDP�VWXGLHV�RI�HQYLURQPHQWDO�
FRQWDPLQDQWV�DQG�WKHLU�HIIHFWV�RQ�ILVK�LQ�WKH�0LVVLVVLSSL��
&ROXPELD��DQG�5LR�*UDQGH�EDVLQV��6FKPLWW�HW�DO��������
%DUWLVK�HW�DO����������)ROORZLQJ�ILHOG�SRUWLRQV�RI�HDFK�
VWXG\��WKH�%(67�SURJUDP�VSRQVRUHG�ZRUNVKRSV�DW�ZKLFK�
SDUWLFLSDQWV��SURJUDP�VWDII��LQYHVWLJDWRUV��FRRSHUDWRUV��
DQG�SDUWQHUV��LGHQWLILHG�VSHFLILF�SURFHGXUHV��
GRFXPHQWDWLRQ��DQG�PDWHULDOV�WKDW�FRXOG�EH�LPSURYHG�WR�
IXUWKHU�H[SHGLWH�WKH�SURFHVVLQJ�RI�VSHFLPHQV�DQG�
VDPSOHV���7KHVH�UHFRPPHQGDWLRQV�ZHUH�LQFRUSRUDWHG�
LQWR�VXEVHTXHQW�UHYLVLRQV�RI�WKH�623���7KLV�JXLGH�DOVR�
LQFRUSRUDWHV�LQIRUPDWLRQ�DQG�SURFHGXUHV�IURP�QXPHURXV�
RWKHU�VRXUFHV��LQFOXGLQJ�RWKHU�&(5&�623V��VWXG\�SODQV�
DQG�UHSRUWV�IURP�1$:4$�LQYHVWLJDWLRQV��*RRGEUHG�HW�
DO���������DQG�ERRNV��PDQXDOV��DQG�UHSRUWV�IURP�RWKHU�
VWXGLHV��/DJOHU�������/DJOHU�HW�DO��������6PLWK�������
+XQQ�������0H\HU�DQG�%DUFOD\�������%DNHU�HW�DO��
��������7KH�KHDOWK�DVVHVVPHQWV�EDVHG�RQ�ILHOG�
REVHUYDWLRQV�ZHUH�GHYHORSHG�IURP�WKH�SURFHGXUHV�RI�
*RHGH��������������DV�GHVFULEHG�E\�*RHGH�DQG�%DUWRQ�
��������DQG�SDUWV�RI�WKLV�JXLGH�DUH�FURVV�UHIHUHQFHG�WR�DQ�
DWODV�RI�SKRWRJUDSKV��*RHGH���������7KH�JXLGH�KDV�EHHQ�
PDGH�PRUH�JHQHUDOO\�DSSOLFDEOH��L�H���IRU�XVH�LQ�D�ZLGHU�
JHRJUDSKLF�DUHD�DQG�LQ�RWKHU�SURJUDPV�DQG�VWXGLHV��WKDQ�
WKH�623�E\�HOLPLQDWLQJ�UHIHUHQFHV�WR�VSHFLILF�FROOHFWLRQ�
ORFDWLRQV�DQG�FRRSHUDWRUV��E\�DOORZLQJ�IRU�WKH�FROOHFWLRQ�
DQG�H[DPLQDWLRQ�RI�PRUH�ILVKHV��DQG�E\�HOLPLQDWLQJ�
UHIHUHQFHV�WR�VSHFLILF�EUDQGV�DQG�WUDGH�QDPHV�RI�
VXSSOLHV�DQG�HTXLSPHQW���&ROOHFWLRQ�ORFDWLRQV�DQG�WLPHV��
SUHIHUUHG�WD[D��H[DFW�QXPEHUV�RI�VDPSOHV��PRGLILFDWLRQV�
RU�DGGLWLRQV�WR�VWDQGDUG�SURFHGXUHV��DQG�ILHOG�DQG�
ODERUDWRU\�FRRSHUDWRUV�VKRXOG�EH�LGHQWLILHG�LQ�WKH�VWXG\�
SODQ�RU�SURWRFRO�XQGHU�ZKLFK�WKH�SURFHGXUHV�GHVFULEHG�
LQ�WKLV�JXLGH�DUH�XVHG��
�����$OWKRXJK�WKH�ILHOG�SURFHGXUHV�GHVFULEHG�KHUH�FDQ�EH�
XVHG�WR�REWDLQ�WLVVXHV�DQG�IOXLGV�ZLWK�ZKLFK�WR�SHUIRUP�
PDQ\�DVVD\V��WKH\�ZHUH�GHVLJQHG�VSHFLILFDOO\�IRU�
FRQGXFWLQJ�WKH�TXDQWLWDWLYH�KHDOWK�DVVHVVPHQW�DQG�IRU�
FROOHFWLQJ�WKH�ELRORJLFDO�PDWHULDOV�QHHGHG�IRU�WKH�
PHWKRGV�EHLQJ�HYDOXDWHG�LQ�WKH������DQG������%(67�
SURMHFWV��7DEOH������&RQVHTXHQWO\��WKH�PHWKRGV�
GHVFULEHG�KHUH�KDYH�EHHQ�XVHG�E\�WKH�DXWKRUV�WR�FRQGXFW�
RQO\�WKHVH�DQG�VLPLODU�DVVD\V��DQG�WKH�SURFHGXUHV�PD\�
QHHG�WR�EH�DOWHUHG�E\�LQYHVWLJDWRUV�XVLQJ�WKH�JXLGH�WR�
FROOHFW�WLVVXH�DQG�IOXLG�W\SHV�DQG�TXDQWLWLHV�WKDW�PHHW�WKH�
QHHGV�RI�RWKHU�VWXG\�SODQV�RU�SURWRFROV���&RUUHVSRQGLQJ�
FKDQJHV�PD\�DOVR�QHHG�WR�EH�PDGH�LQ�WKH�OLVWV�RI�
UHTXLUHG�HTXLSPHQW�DQG�VXSSOLHV��
�

�����7\SRJUDSKLF�&RQYHQWLRQV�
�����:LWKLQ�WKLV�GRFXPHQW��WKH�IROORZLQJ�W\SRJUDSKLF�
FRQYHQWLRQV�DUH�XVHG��
�
� ,PSRUWDQW�DFWLRQV��QRWHV��DQG�UHPLQGHUV�DUH�

LQGLFDWHG�LQ�EROG�RU�LWDOLFV��
� ,QIRUPDWLRQ�WR�EH�UHFRUGHG�LV�DOVR�LQGLFDWHG�LQ�EROG��
� 7KH�FURVV�V\PERO��:��LQGLFDWHV�D�KHDOWK��RU�VDIHW\�

UHODWHG�LWHP��
�
�����$QLPDO�:HOIDUH�
�����7KH�SURFHGXUHV�GHVFULEHG�LQ�WKLV�JXLGH�FRQIRUP�WR�
WKH�$PHULFDQ�6RFLHW\�RI�,FKWK\RORJLVWV�DQG�
+HUSHWRORJLVWV��$PHULFDQ�)LVKHULHV�6RFLHW\��DQG�
$PHULFDQ�,QVWLWXWH�RI�)LVKHU\�5HVHDUFK�%LRORJLVWV��
³*XLGHOLQHV�IRU�8VH�RI�)LVKHV�LQ�)LHOG�5HVHDUFK´��$6,+�
HW�DO���������DQG�ZLWK�DOO�NQRZQ�623V�DQG�JXLGHOLQHV�IRU�
WKH�KXPDQH�WUHDWPHQW�DQG�GLVSRVDO�RI�WHVW�RUJDQLVPV�
GXULQJ�FXOWXUH�DQG�H[SHULPHQWDWLRQ��
�
�

�����52/(6�$1'�5(63216,%,/,7,(6�
�
�����*HQHUDOO\��VWXGLHV�EDVHG�RQ�WKLV�JXLGH�ZLOO�KDYH�ERWK�
ILHOG�DQG�ODERUDWRU\�FRPSRQHQWV��ZH�GHVFULEH�RQO\�WKH�
ILHOG�SRUWLRQV���&RQGXFWLQJ�RU�RWKHUZLVH�DUUDQJLQJ�IRU�
QHFHVVDU\�ODERUDWRU\�DQDO\VHV�LV�XVXDOO\�WKH�
UHVSRQVLELOLW\�RI�WKH�SULQFLSDO�LQYHVWLJDWRU��SURMHFW�
FRRUGLQDWRU��RU�VWXG\�GLUHFWRU���$FWLYLWLHV�DQG�
UHVSRQVLELOLWLHV�RI�ILHOG�FRRSHUDWRUV�DQG�SHUVRQQHO�
LQFOXGH��FRRUGLQDWLQJ�DQG�FRQGXFWLQJ�VDPSOLQJ�
RSHUDWLRQV��HQVXULQJ�WKDW�SHUVRQQHO�DUH�WUDLQHG�LQ�WKH�
RSHUDWLRQ�RI�HOHFWURILVKLQJ��JOREDO�SRVLWLRQLQJ�V\VWHP�
�*36���DQG�SKRWRJUDSKLF�HTXLSPHQW��ZKLFK�DUH�DOO�
EH\RQG�WKH�VFRSH�RI�WKLV�JXLGH���FRQIRUPLQJ�WR�DOO�
SHUWLQHQW�KHDOWK��VDIHW\��FHUWLILFDWLRQ��ZDWHUFUDIW�
RSHUDWLRQ��HOHFWURILVKLQJ��HWF����DQG�FROOHFWLRQ�SHUPLW�
UHTXLUHPHQWV��ERWK�VWDWH�DQG�IHGHUDO�FROOHFWLRQ�SHUPLWV�
DQG�WKHLU�UHTXLUHG�UHSRUWLQJ�DQG�SUH�QRWLILFDWLRQ���
VHFXULQJ�SULRU�ZULWWHQ�SHUPLVVLRQ�WR�HQWHU�SULYDWH�ODQGV��
HQVXULQJ�WKDW�ERDWV��PRWRUV��WUDLOHUV��DQG�RWKHU�
HTXLSPHQW�DUH�SURSHUO\�FOHDQHG�DIWHU�VDPSOLQJ��WR�
WKZDUW�WKH�WUDQVSRUW�RI�OLYLQJ�RUJDQLVPV�EHWZHHQ�
ZDWHUZD\V���DQG�VKLSSLQJ�VDPSOHV�DQG�UHFRUGV�WR�
FRRSHUDWRUV�DQG�ODERUDWRULHV���&RQVXOW�WKH�VWXG\�SODQ�WR�
GHWHUPLQH�WKH�VSHFLHV�DQG�QXPEHU�RI�VSHFLPHQV�
UHTXLUHG��WKLV�LQIRUPDWLRQ�LV�QHFHVVDU\�XQGHU�WKH�WHUPV�
RI�PDQ\�FROOHFWLRQ�SHUPLWV���:DOVK�DQG�0HDGRU���������
SUHVHQW�DGGLWLRQDO�LQIRUPDWLRQ�WKDW�PD\�EH�XVHIXO�LQ�WKH�
FROOHFWLRQ�RI�ILVKHV����
�
�
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1RWH��7KH�KHDOWK�DQG�VDIHW\�LWHPV�SUHVHQWHG�KHUH�
FRQIRUPHG�WR�DOO�UHJXODWLRQV�DW�WKH�WLPH�WKLV�JXLGH�ZDV�
SUHSDUHG���+RZHYHU��UHJXODWLRQV�JRYHUQLQJ�WKH�KDQGLQJ�
DQG�VKLSPHQW�RI�FKHPLFDOV�DQG�VDPSOHV�DQG�WKH�XVH�RI�
FHUWDLQ�W\SHV�RI�HTXLSPHQW�DUH�VXEMHFW�WR�FKDQJH���,W�LV�
WKH�UHVSRQVLELOLW\�RI�WKH�SDUWLHV�XVLQJ�WKLV�JXLGH�WR�
DVFHUWDLQ�DQG�FRQIRUP�WR�WKHVH�UHJXODWLRQV��
�
1RWH��$W�OHDVW�RQH�UHSUHVHQWDWLYH�RI�HDFK�ILHOG�WHDP�
VKRXOG�KDYH�GRFXPHQWHG�ILUVWKDQG�H[SHULHQFH�LQ�WKH�
FRQGXFW�RI�WKH�SURFHGXUHV�GHVFULEHG�LQ�WKLV�JXLGH��
�
�����/DQGRZQHU�3HUPLVVLRQ���
�����,I�WUDYHO�DFURVV�RU�VDPSOLQJ�RQ�SULYDWH�SURSHUW\�LV�
QHFHVVDU\��REWDLQ�SHUPLVVLRQ�IURP�WKH�ODQGRZQHU�RU�D�
UHSUHVHQWDWLYH�RI�WKH�ODQGRZQHU��DQG�KDYH�WKHP�VLJQ�DQG�
GDWH�D�VKHHW�SUHSDUHG�IRU�WKDW�VWDWLRQ��UHIHUUHG�WR�DV�D�
6WDWLRQ�,GHQWLILFDWLRQ�6KHHW��VHH�$SSHQGL[�$�IRU�DQ�
H[DPSOH��WR�LQGLFDWH�ODQGRZQHU�FRQVHQW�LQ�DGYDQFH�RI�
HDFK�HQWU\����
�
1RWH��,I�SULRU�ZULWWHQ�SHUPLVVLRQ�FDQQRW�EH�REWDLQHG��GR�
QRW�HQWHU��
�
�����6KLSPHQW�RI�6DPSOHV�DQG�5HFRUGV�
�����)UR]HQ�VDPSOHV�PXVW�EH�VKLSSHG�WR�FRRSHUDWLQJ�
ODERUDWRULHV�E\�RYHUQLJKW�H[SUHVV�LQ�GU\�LFH�RU�LQ�D�OLTXLG�
QLWURJHQ�GU\�VKLSSHU���%HFDXVH�RI�WKH�OLPLWHG�KROGLQJ�
WLPH�RI�GU\�LFH��LW�LV�EHVW�WR�VDPSOH�HDUO\�LQ�WKH�ZHHN�DQG�
WR�VKLS�QR�ODWHU�LQ�WKH�ZHHN�WKDQ�7KXUVGD\�PRUQLQJ�WR�
HQVXUH�WKDW�WKH�VDPSOHV�DUULYH�EHIRUH�WKH�HQG�RI�WKH�ZRUN�
ZHHN���/LTXLG�QLWURJHQ�GU\�VKLSSHUV��LI�ZHOO�FKDUJHG��FDQ�
EH�VKLSSHG�RQ�)ULGD\V���5HVWULFWLRQV�RQ�VKLSSLQJ�
KLVWRSDWKRORJ\�VDPSOHV�ZLOO�GHSHQG�RQ�WKH�IL[DWLYH�XVHG��
&KHFN�ZLWK�VKLSSLQJ�FRPSDQLHV�DERXW�VDPSOHV�LQ�
IL[DWLYH²VKLSSLQJ�E\�JURXQG�WUDQVSRUW�LQ�SURSHUO\�
ODEHOHG�ER[HV�ZLOO�OLNHO\�EH�UHTXLUHG��
�����3URMHFW�SDUWLFLSDQWV�VKRXOG�FRQVLGHU�XVLQJ�FKDLQ�RI�
FXVWRG\��&2&��IRUPV�ZKHQ�VKLSSLQJ�RU�PDLOLQJ�VDPSOHV�
DQG�GDWD��HYHQ�LI�LW�LV�QRW�UHTXLUHG���$Q�H[DPSOH�RI�D�
&2&�IRUP�LV�HQFORVHG�ZLWKLQ�WKLV�GRFXPHQW��$SSHQGL[�
%����$OO�&2&�IRUPV�PXVW�EH�VLJQHG�DQG�GDWHG�LQ�LQN���
6HH�6HFWLRQ�����IRU�IXUWKHU�GHWDLOV��
�
�����6KLSPHQW�RI�(TXLSPHQW�DQG�6XSSOLHV�
�����:KHQ�VDPSOLQJ�PXOWLSOH�VLWHV�ZLWK�PXOWLSOH�WHDPV��
WKH�XVH�RI�QRQ�H[SHQGDEOH�HTXLSPHQW��L�H���GU\�LFH�
DQG�RU�OLTXLG�QLWURJHQ�VKLSSHUV��EDODQFHV��FHQWULIXJHV��
VKRXOG�EH�FRRUGLQDWHG�DPRQJ�FRRSHUDWRUV���7R�H[SHGLWH�
WKH�IORZ�RI�QRQ�H[SHQGDEOH�HTXLSPHQW��LW�LV�LPSRUWDQW�WR�
SODQ�VFKHGXOHV�DV�IDU�LQ�DGYDQFH�DV�SRVVLEOH���7KLV�ZLOO�
KHOS�WR�HQVXUH�WKDW�WKH�HTXLSPHQW�UHDFKHV�HDFK�WHDP��
�

ZKHQ�WKH\�QHHG�LW��
�
1RWH��&HQWULIXJHV�DQG�EDODQFHV�DUH�GHOLFDWH�DQG�
UHODWLYHO\�H[SHQVLYH���7KH\�VKRXOG�EH�SDFNHG�DQG�
VKLSSHG�DSSURSULDWHO\��
�
�����'HWHUPLQLQJ�WKH�$JH�RI�)LVK�
�����$OWKRXJK�WKLV�GRFXPHQW�GRHV�QRW�VSHFLI\�SURFHGXUHV�
IRU�GHWHUPLQLQJ�WKH�DJH�RI�VSHFLPHQV�FROOHFWHG��
LQIRUPDWLRQ�RQ�WKH�DJH�RI�HDFK�ILVK�LV�LPSRUWDQW�IRU�
LQWHUSUHWLQJ�WKH�UHVXOWV�RI�FHUWDLQ�ELRPDUNHUV���%HFDXVH�
WKH�SDUWLFXODUV�RI�DJLQJ�ILVK�YDU\�DPRQJ�WD[D�DQG�ORFDOH��
ILHOG�ELRORJLVWV�DUH�HQFRXUDJHG�WR�FRQVXOW�ORFDO�H[SHUWV�
ZKR�VSHFLDOL]H�LQ�DJLQJ�WKH�VSHFLHV�WR�EH�FROOHFWHG�
EHIRUH�VDPSOLQJ�EHJLQV���7HFKQLTXHV�IRU�DJLQJ�ILVK�DUH�
GHVFULEHG�E\�7HVFK���������-HDUOG���������DQG�LQ�PRVW�
ILVKHU\�ELRORJ\�WH[WV��H�J���/DJOHU����������
�
�����3KRWRJUDSKV�DQG�9LGHRWDSH�
�����3KRWRJUDSKV�RU�FRORU�VOLGHV�RI�VDPSOLQJ�VLWHV�DQG�
RSHUDWLRQV�DUH�GHVLUDEOH��ERWK�IRU�SUHVHQWDWLRQV�DQG�DV�D�
UHFRUG���,W�LV�DOVR�DGYDQWDJHRXV�WR�SKRWRJUDSKLFDOO\�
UHFRUG�DQ\�OHVLRQV�RU�RWKHU�DQRPDOLHV�LGHQWLILHG�GXULQJ�
WKH�ILVK�KHDOWK�DVVHVVPHQW��DV�QRWHG�LQ�WKH�LQVWUXFWLRQV��
�
1RWH��,W�LV�JHQHUDOO\�EHWWHU��LQ�WHUPV�RI�TXDOLW\�DQG�
H[SHQVH��WR�WDNH�PXOWLSOH�SKRWRV�WKDQ�WR�GXSOLFDWH�
VOLGHV���9LGHRWDSH�LV�DQ�DFFHSWDEOH�DOWHUQDWLYH�WR�ILOP��
�
�����&RPPXQLFDWLRQ�
�����)LHOG�ELRORJLVWV�VKRXOG�KDYH�DFFHVV�WR�SURMHFW�
FRRUGLQDWRUV�VWXG\�GLUHFWRUV�LQ�WKH�HYHQW�WKH\�QHHG�
DVVLVWDQFH���3HUWLQHQW�WHOHSKRQH��LQFOXGLQJ�FHOOXODU�
WHOHSKRQH��DQG�)$;�QXPEHUV�DQG�HPDLO�DGGUHVVHV�
VKRXOG�EH�SURYLGHG��
�
�

�����(48,30(17�$1'�6833/,(6�
�
�����7KH�HTXLSPHQW�DQG�VXSSOLHV�QHHGHG�WR�FRQGXFW�WKH�
SURFHGXUHV�RXWOLQHG�LQ�WKLV�JXLGH�DUH�OLVWHG�LQ�7DEOH�����
7KH�QXPEHU�QHHGHG�SHU�VWDWLRQ�RU�SHU�ILVK�LV�LQGLFDWHG�
XQOHVV�WKDW�QXPEHU�PXVW�EH�GHWHUPLQHG�IURP�WKH�VWXG\�
SODQ���7KH�VL]H�RI�VDPSOH�FRQWDLQHUV�DQG�RI�V\ULQJHV�PD\�
DOVR�QHHG�WR�EH�GHWHUPLQHG�IURP�WKH�VWXG\�SODQ���0HDGRU�
HW�DO���������DQG�:DOVK�DQG�0HDGRU��������SUHVHQW�
DGGLWLRQDO�XVHIXO�LQIRUPDWLRQ�RQ�WKH�FROOHFWLRQ�RI�ILVK��
WKH�ODWWHU�DOVR�SURYLGH�D�OLVW�RI�VXSSOLHUV�DQG�YHQGRUV�RI�
HTXLSPHQW�DQG�VXSSOLHV��
�
: %ULQJ�WKH�0DWHULDO�6DIHW\�'DWD�6KHHWV�

�06'6��IRU�DOO�FKHPLFDOV��VROYHQWV���
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SUHVHUYDWLYHV��UHIULJHUDQWV��HWF���ZLWK�\RX�WR�
WKH�ILHOG���$OO�SHUVRQQHO�VKRXOG�UHDG�DQG�

EHFRPH�IDPLOLDU�ZLWK�WKH�06'6¶V��

�
�
7DEOH�����(TXLSPHQW�DQG�VXSSOLHV��
6DIHW\�DQG�2WKHU�$SSDUHO�
� *ORYHV�
� � &U\RJHQLF��IRU�KDQGOLQJ�IUR]HQ�VDPSOHV�� � ��SU��

'LVSRVDEOH�ODWH[�RU�YLQ\O��IRU�ILVK�SURFHVVRUV�� � ���SU��DVVRUWHG�VL]HV�
� � /RQJ�VOHHYHG�RU�UXEEHU��IRU�ILVK�FROOHFWRUV�� � ��SU��
� � :RUN��IRU�JHQHUDO�XVH�� � � � ��SU��
� 5DLQJHDU��ERRWV��HWF�� � � � � HQRXJK�IRU�DOO�
� 6DIHW\�JODVVHV� � � � � � ��SU��
'DWD�&ROOHFWLRQ�DQG�5HFRUGLQJ�6XSSOLHV�
� &DPHUD�DQG�ILOP��RU�FDP�FRUGHU�DQG�WDSH� � � ��
� &OLSERDUGV� � � � � � ��
� )RUPV�
� � &KDLQ�RI�FXVWRG\� � � � � WRWDO�QR��YDULHV�ZLWK�VWXG\��
� � &RPSRVLWH�6DPSOH�:RUNVKHHW� � � ��
� � )LVK�+HDOWK�([DPLQDWLRQ�6KHHWV� � � ��SHU�ILVK�
� � 6WDWLRQ�,GHQWLILFDWLRQ�6KHHW� � � � ��
� 3HQV�
� � %DOO�SRLQW� � � � � ��
� � &U\RJHQLF�� � � � � ��
� � :DWHUSURRI��ILQH�WLSSHG�� � � � ��
� 6DPSOLQJ�JXLGH��623��VWXG\�SODQ��ILHOG�QRWHERRN� � � ��HDFK�
� :DWHUSURRI�SDSHU�IRU�ODEHOV� � � � � ��VKHHWV�
&OHDQLQJ�6XSSOLHV�
� $FHWRQH��SUHIHUDEO\�UHDJHQW�JUDGH��QRW�FUXGH�� � � ����/��IRU�ULQVLQJ�LQVWUXPHQWV�
� $FHWRQH�VTXLUW�ERWWOH�Z�H[WUD����PP�OLG�IRU� � � �� �
� � VKLSSLQJ�DQG�WUDQVSRUWLQJ�
� $OFRKRO�ZLSHV� � � � � � ����IRU�KDQG�FOHDQLQJ�
� %HDNHU� � � � � � � �������P/��IRU�DFHWRQH�ULQVH�
� %OHDFK� � � � � � � RSWLRQDO��IRU�GLVLQIHFWLQJ�
� 'H�LRQL]HG�ZDWHU� � � � � � ��/��IRU�ULQVLQJ�LQVWUXPHQWV�

*DUGHQ�VSUD\HU�RU�SXPS�VSUD\�ERWWOH� � � � RSWLRQDO��IRU�GLVSHQVLQJ�EOHDFK�VROXWLRQ�
3ODVWLF�WUDVK�EDJV� � � � � � QR��YDULHV��IRU�ZDVWH�GLVSRVDO�

)LVK�3URFHVVLQJ�6XSSOLHV�
� $OXPLQXP�IRLO� � � � � � ����IW��KHDY\�GXW\�

%RWWOHV������P/�SRO\HWK\OHQH�Z��OHDN�SURRI�WRSV� � � ��SHU�ILVK��IRU�KLVWRSDWKRORJ\�VDPSOHV�
(WKDQRO������� � � � � � ����/������PD\�EH�XVHG�LI�QHFHVVDU\�
)L[DWLYH� � � � � � � ���P/�SHU�ILVK��IRU�KLVWRSDWKRORJ\�VDPSOHV�
+HSDULQ�VROXWLRQ�� VRGLXP�VDOW�����863�XQLWV�P/����[���P/���8VH�LV�

RSWLRQDO�GHSHQGLQJ�RQ�VWXG\�SODQ²
5HIULJHUDWH�FKLOO�XQWLO�XVHG��

1HHGOHV��K\SRGHUPLF�� � � � � ��SHU�ILVK��VL]H�PD\�YDU\�GHSHQGLQJ�RQ�ILVK�
VSHFLHV�DQG�VL]H�

� 5LJLG�ZDOOHG�FRQWDLQHU�Z�OLG��L�H��FRIIHH�FDQ�RU�PLON�MXJ�� � �� � � � �
� � RU�FRPPHUFLDOO\�SURFXUHG�VKDUSV�ZDVWH�FRQWDLQHU�

6FDOH�HQYHORSHV� � � � � � ��SHU�ILVK��IRU�VFDOHV�RU�VSLQHV�
6PDOO�WRZHOV�RU�FORWK�GLDSHUV�� � � � ��
6WDLQOHVV�VWHHO�SDQ�IRU�ZHLJKLQJ�ILVK�������J� � � RSWLRQDO�
6\ULQJHV� � � � � � � ����P/����SHU�ILVK�������P/����SHU�ILVK��
7UDQVIHU�SLSHWWHV� � � � � � ��SHU�ILVK��IRU�SODVPD�RU�VHUXP�
9DFXXP�FRQWDLQHUV� � � � � � ��SHU�ILVK��IRU�EORRG��KHSDULQL]HG�RU�XQKHSDULQL]HG��

GHSHQGLQJ�RQ�VWXG\�SODQ�
:HLJK�ERDWV� � � � � � ��RI�HDFK�SHU�ILVK��VPDOO�DQG�ODUJH�

�
�
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�
7DEOH����FRQWLQXHG��
�
&ROOHFWLQJ�DQG�3URFHVVLQJ�(TXLSPHQW�DQG�5HODWHG�0DWHULDOV�

���9�$&�SRZHU�VRXUFH��!��DPS�� � � � ��LQYHUWHU��JHQHUDWRU��RU�RXWOHW��IRU�FHQWULIXJH��
� %OXQW�LQVWUXPHQW�IRU�VXEGXLQJ�ILVK� � � � ��

&DOLEUDWLRQ�ZHLJKWV�� � � � � ��RI�DSSURSULDWH�PDVV�IRU�HDFK�EDODQFH�
&HQWULIXJH� � � � � � ���RQO\�LI�SODVPD�LV�WR�EH�FROOHFWHG�
&HQWULIXJH�WXEH�UDFN� � � � � ���SODVWLF�RU�VW\URIRDP�
'LVVHFWLQJ�WRROV� � � � � � ��NLW�
(OHFWURILVKLQJ�ERDW��EDFNSDFN�VKRFNHU��RU�HOHFWULF�� �

VHLQH�DQG�UHODWHG�HTXLSPHQW�
� *URXQG�)DXOW�,QWHUUXSWLQJ��*),��H[WHQVLRQ�FRUG� � � ��

*36�XQLW� � � � � � � ��
+DQG�OHQV� � � � � � ��
+DQJLQJ�EDODQFH��IRU�ODUJH�ILVK� � � � ��
0HDVXULQJ�ERDUG��PP� � � � � ��
3RUWDEOH�HOHFWULF�EDODQFHV�� � � � � ���FDSDFLWLHV�YDU\�ZLWK�VWXG\�SODQ�
6ORWWHG�VHUYLQJ�VSRRQ� � � � � ��
7XEV�RU�OLYH�ER[HV� � � � � � WRWDO�QR��YDULHV�ZLWK�VWXG\�SODQ�DQG�ZKHQ�ERDW�KDV�QR�

OLYHZHOO�
)LVK�DQG�7LVVXH�3DFNDJLQJ�
� &RROHUV� � � � � � � VPDOO�����IRU�TXLFN�IUHH]LQJ��

ODUJH��WRWDO�QXPEHU�YDULHV�ZLWK�VWXG\�SODQ��IRU�FRROLQJ�ILVK�
FRPSRVLWH�VDPSOHV�HWF���

&ORWK�WDJV� ��SHU�ILVK�DQG���SHU�FRPSRVLWH�VDPSOH��IRU�ILVK�FDUFDVVHV�
&U\RJHQLF�YLDOV��SUHIHUDEO\�ZLWK�FRORU�FRGHG�FDSV� � ����P/����SHU�ILVK��IRU�SODVPD�RU�

RU�LQVHUWV�� VHUXP�������P/����SHU�ILVK��IRU�OLYHU�WLVVXH��
� &U\RJHQLF�YLDO�VWRUDJH�ER[HV� � � � � WRWDO�QR��YDULHV�ZLWK�VWXG\�SODQ�

'U\�LFH� ����OE�IRU�IUHH]LQJ�	�������OE��IRU�VKLSSLQJ������OE�RI�GU\�
LFH�SHU�OE�RI�ILVK��

� 'U\�LFH�VKLSSHU� � � � � � ��
� ,FH��ZHW��FXEHV�RU�EORFN�� � � � � ���OE�

/LTXLG�QLWURJHQ� � � � � � DERXW����/��IRU�IUHH]LQJ�VKLSSLQJ�VDPSOHV�
/LTXLG�QLWURJHQ�GU\�VKLSSHU� � � � � ��
0DLOLQJ�ODEHOV� � � � � � ��VKHHW�
3ODVWLF�EDJV��IRU�FDUFDVV�VDPSOHV�� � � � WRWDO�QR��YDULHV�ZLWK�VWXG\�SODQ��HQRXJK�IRU�FRPSRVLWH�

VDPSOHV�
6KLSSLQJ�ODEHOV�IRU�VDPSOHV� � � � � WRWDO�QR��YDULHV�ZLWK�VWXG\�SODQ�

0LVFHOODQHRXV�(TXLSPHQW�DQG�6XSSOLHV�
&HOO�SKRQH� � � � � � RSWLRQDO�EXW�UHFRPPHQGHG�
'XFW�WDSH�� � � � � � ��UROO��IRU�VHFXULQJ�VKDUSV�FRQWDLQHUV��HWF��
)LHOG�JXLGH�V��RU�RWKHU�UHIHUHQFH�V��IRU�LGHQWLI\LQJ�ILVK�

� )LUH�H[WLQJXLVKHU��GU\�FKHPLFDO��W\SH�$��%��DQG�&�� � ��
� )LUVW�DLG�NLW� � � � � � ��
� )ODVKOLJKWV�DQG�RWKHU�OLJKWV� � � � � RSWLRQDO�

.LWFKHQ���SRXOWU\��VKHDUV�RU�VFLVVRUV� � � � ��SU��
� 0DWHULDO�6DIHW\�'DWD�6KHHWV�IRU�DOO�FKHPLFDOV��IL[DWLYH�� � ��HDFK�

DFHWRQH��HWKDQRO��HWF��� � � � �
3DSHU�WRZHOV� � � � � � ����UROOV�
3OLHUV� � � � � � � ��SU��
3RUWDEOH�WDEOH�DQG�FKDLUV� � � � � RSWLRQDO�

� 6KDGH�FDQRS\� � � � � � RSWLRQDO�
� 7KHUPRPHWHU�RU�RWKHU�LQVWUXPHQW�IRU�PHDVXULQJ�ZDWHU�WHPS�� ��
�
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�
�����+RXVHNHHSLQJ�DFWLYLWLHV�WKDW�VKRXOG�EH�SHUIRUPHG�
WKURXJKRXW�WKH�VDPSOLQJ�GD\�DUH�RXWOLQHG�LQ�%R[����
�

�
�
4XDOLW\�DVVXUDQFH�PHDVXUHV��LQFOXGLQJ�DFWLYLWLHV�WR�
HQVXUH�SURSHU�UHFRUG�NHHSLQJ��DUH�RXWOLQHG�LQ�%R[����
�

�
%R[�����6XJJHVWHG�+RXVHNHHSLQJ�$FWLYLWLHV��WR�EH�3HUIRUPHG�DV�1HHGHG��

�
� 3ODFH�XVHG�DQG�GLVDEOHG�QHHGOHV��V\ULQJHV��DQG�VFDOSHO�EODGHV�

LQ�WKH�VKDUSV�FRQWDLQHU��SODFH�XVHG�H[SHQGDEOHV�LQ�D�WUDVK�
EDJ��

�
� &DS�WKH�DFHWRQH�VTXLUW�ERWWOH�DQG�WKH�PDUNLQJ�SHQV�ZKHQ�WKH\�

DUH�QRW�LQ�XVH��
�
� ,I�FROOHFWLQJ�SODVPD��FHQWULIXJH�EORRG�VDPSOHV��UHPRYH�DQG�

IUHH]H�SODVPD��
�
� ,I�FROOHFWLQJ�VHUXP��DOORZ�EORRG�WR�FORW�>RQ��ZHW��LFH@��

FHQWULIXJH��UHPRYH�DQG�IUHH]H�VHUXP��
�
� &KHFN�GU\�LFH�DQG�VOXVK��UHIUHVK�DV�QHFHVVDU\��
�
� 7UDQVIHU�IUR]HQ�OLYHU�VDPSOHV�IURP�WKH�VOXVK�WR�WKH�VKLSSLQJ�

FRQWDLQHU��HLWKHU�VWRUDJH�ER[�HV��LQ�WKH�GU\�LFH�FRROHU�RU�
DOXPLQXP�FDQHV�LQ�WKH�OLTXLG�QLWURJHQ�GU\�VKLSSHU���

�
� $IWHU�HDFK�ILVK�LV�SURFHVVHG��WKRURXJKO\�ZDVK�DOO�FRQWDFW�

LQVWUXPHQWV�DQG�GLVVHFWLQJ�WRROV�ZLWK�GH�LRQL]HG�ZDWHU�DQG�
ULQVH�WKHP�ZLWK�DFHWRQH��

�
�
�
�
�
�

%R[�����6XJJHVWHG�4XDOLW\�$VVXUDQFH�DQG�5HFRUG�.HHSLQJ�$FWLYLWLHV�
�

� 3UHSDUH�DQG�UHWDLQ�D�VKRUW�IRUP�UHVXPH��VHH�$SSHQGL[�&�IRU�DQ�
H[DPSOH��IRU�DOO�SHUVRQQHO�LQYROYHG�LQ�VDPSOLQJ��

�
� .HHS�D�ORJERRN�RI�WKH�WHDP
V�DFWLYLWLHV��ZKHQ�WKH�WHDP�OHIW��

ZKR�ZDV�SUHVHQW�DQG�ZKDW�HDFK�SHUVRQ�GLG��HWF����
�
� 0DNH�DOO�HQWULHV�LQ�LQN���8VH�D�EDOO�SRLQW�SHQ�ZKLFK�ZLOO�ZULWH�

XQGHU�DOO�FRQGLWLRQV�RQ�GDWD�HQWU\�DQG�RWKHU�IRUPV���)RUPV�
VKRXOG�EH�SULQWHG�RQ�ZDWHUSURRI�SDSHU��

�
� 35,17�OHJLEO\��
�
� 'R�QRW�XVH�³GLWWR´�PDUNV��³��IRU�REVHUYDWLRQV�WKDW�UHSHDW�RQ�D�

VHULHV�RI�OLQHV���,QVWHDG��ZULWH�WKH�HQWU\�RQ�WKH�ILUVW�DQG�ODVW�
DSSOLFDEOH�OLQHV��DQG�FRQQHFW�WKH�REVHUYDWLRQV�ZLWK�D�VLQJOH�
YHUWLFDO�OLQH��

�
� ,I�\RX�GR�QRW�REWDLQ�D�PHDVXUHPHQW��HTXLSPHQW�EURNHQ��HWF����

ZULWH�DQ�H[SODQDWLRQ�LQ�WKH�FRPPHQW�ILHOG�RQ�WKH�GDWD�VKHHW��
�
� ,I�\RX�PDNH�D�PLVWDNH��GUDZ�D�6,1*/(�OLQH�WKURXJK�WKH�

LQFRUUHFW�HQWU\��H�J��&$53���DQG�LQLWLDO�DQG�GDWH�WKH�FRUUHFWLRQ��
7KHQ��LQGLFDWH�WKH�QDWXUH�RI�WKH�HUURU�LQ�WKH�DSSURSULDWH�
FRPPHQW�ILHOG�RQ�WKH�GDWD�VKHHW��

�
� 1XPEHU�VDPSOLQJ�VLWHV�LQ�DFFRUGDQFH�ZLWK�WKH�SURWRFRO�RU�

VWXG\�SODQ�XQGHU�ZKLFK�DQ�LQYHVWLJDWLRQ�LV�FRQGXFWHG���(DFK�
VDPSOLQJ�VLWH�VKRXOG�KDYH�D�XQLTXH�LGHQWLILHU���,QLWLDWH�D�QHZ�
6WDWLRQ�,GHQWLILFDWLRQ�6KHHW�IRU�HDFK�GD\�WKDW�\RX�VDPSOH�DW�D�
VLWH��

�
� 1XPEHU�ILVK�FROOHFWHG�DW�D�VDPSOLQJ�VLWH�DV�LQVWUXFWHG�E\�WKH�

SURWRFRO�RU�VWXG\�SODQ���,I�QR�QXPEHULQJ�V\VWHP�LV�GHWDLOHG�LQ�
WKH�SURWRFRO��ILVK�VKRXOG�EH�QXPEHUHG�ZLWK�D�XQLTXH�LGHQWLILHU�
�UHIHUUHG�WR�DV�WKH�ILVK�LGHQWLILFDWLRQ�QXPEHU��WKDW�LQGLFDWHV�WKH�
,'�RI�WKH�LQGLYLGXDO�VSHFLPHQ��WKH�VDPSOLQJ�VLWH�IURP�ZKLFK�LW�
ZDV�FROOHFWHG��DQG�WKH�GDWH�RI�FROOHFWLRQ��

�
� ,QLWLDWH�D�QHZ�)LVK�+HDOWK�([DPLQDWLRQ�6KHHW��VHH�$SSHQGL[�$�

IRU�DQ�H[DPSOH��IRU�HDFK�VSHFLPHQ���5HFRUG�WKH�VSHFLHV��VH[��
OHQJWK��ZHLJKW��UHVXOWV�RI�WKH�ILHOG�KHDOWK�DVVHVVPHQW�
SURFHGXUHV��QXPEHUV�RI�WLVVXH�DQG�IOXLG�VDPSOHV�FROOHFWHG��DQG�
DQ\�IXUWKHU�UHPDUNV�RU�FRPPHQWV�SHUWDLQLQJ�WR�LQGLYLGXDO�ILVK��
7R�HOLPLQDWH�SRVVLEOH�ELDV�LQ�VXEVHTXHQW�DQDO\VHV��VDPSOHV�
EHDU�WKH�ILVK�LGHQWLILFDWLRQ�QXPEHUV��EXW�QR�RWKHU�PDUNLQJV��

�

�
�
� ,I�\RX�SKRWRJUDSK��RU�YLGHRWDSH��DQ\�H[WHUQDO�RU�LQWHUQDO�

OHVLRQV�RU�DQRPDOLHV��XVH�D�SUHYLRXVO\�SUHSDUHG�WDJ�RU�VFDOH�
HQYHORSH�DV�D�VSHFLPHQ�LGHQWLILHU�LQ�HDFK�IUDPH���7KHUH�DUH�
VSDFHV�IRU�UHFRUGLQJ�WKH�QXPEHU�RI�SKRWRV�WDNHQ�RU�WKH�YLGHR�
IRRWDJH�VKRW�LQ�HDFK�VHFWLRQ�RI�WKH�)LVK�+HDOWK�([DPLQDWLRQ�
6KHHW��ILOOLQJ�WKHP�LQ�ZLOO�PDNH�LW�HDVLHU�WR�DQQRWDWH�VOLGHV�RU�
WDSH�ODWHU���,W�LV�HDVLHU�IRU�WKH�UHFRUGHU�LI�\RX�IROORZ�WKH�RUGHU�RI�
WKH�)LVK�+HDOWK�([DPLQDWLRQ�6KHHW��ZKLFK�IROORZV�WKH�RUGHU�RI�
WKLV�GRFXPHQW��

�
� ,I�FDUFDVV�VDPSOHV�DUH�FRPSRVLWHG�IRU�DQDO\VLV��XVH�WKH�

QXPEHULQJ�V\VWHP�GHVLJQDWHG�LQ�WKH�VWXG\�SODQ�RU�SURWRFRO���
7KH�V\VWHP�VKRXOG�EH�GHVLJQHG�VR�WKDW�LW�GRHV�QRW�FRQIOLFW�ZLWK�
ILVK�LGHQWLILFDWLRQ�RU�VDPSOLQJ�VLWH�QXPEHULQJ�VFKHPHV���&RGHV�
WKDW�LQFOXGH�QXPEHUV�DQG�OHWWHUV�KDYH�EHHQ�XVHG�VXFFHVVIXOO\�LQ�
WKH�SDVW���*URXS�WKH�VDPSOHV�DV�RXWOLQHG�LQ�WKH�VWXG\�SODQ���7KH�
FRPSRVLWLRQ�RI�FRPSRVLWH�VDPSOHV�VKRXOG�EH�UHFRUGHG�RQ�D�
&RPSRVLWH�6DPSOH�:RUNVKHHW��VHH�$SSHQGL[�$�IRU�DQ�
H[DPSOH���

�
1RWH��,I�VSHFLPHQV�WKDW�DUH�GHVLJQDWHG�DV�MXYHQLOH�RU�
LQGHWHUPLQDWH�DUH�FROOHFWHG��DQG�JHQGHU�LGHQWLILFDWLRQ�ZLOO�EH�
PDGH�KLVWRORJLFDOO\�DW�D�ODWHU�GDWH��JURXS�DQG�EDJ�WKHVH�
VSHFLPHQV�VHSDUDWHO\��

�
� /DEHO�FU\RJHQLF�YLDOV�RQO\�ZLWK�FU\RJHQLF�PDUNHUV��ZKLFK�DUH�

ERWK�ZDWHU��DQG�DOFRKRO�UHVLVWDQW���'R�QRW�XVH�D�SHQ�WKDW�LV�RQO\�
ZDWHUSURRI���/DEHO�DOO�RWKHU�FRQWDLQHUV��H[FHSW�WKH�FU\RJHQLF�
YLDOV��ZLWK�D�SHUPDQHQW��ZDWHUSURRI��IHOW�WLSSHG�SHQ���,I�LQ�
GRXEW��VPHOO�WKH�PDUNHU��ZDWHUSURRI�PDUNHUV�WKDW�DUH�QRW�
DOFRKRO�IDVW�VPHOO�OLNH�VROYHQW����

�
1RWH��&U\RJHQLF�YLDOV�ZLWK�ZKLWH�ODEHO�ILHOGV�DUH�SUHIHUUHG�
RYHU�WKRVH�ZLWKRXW�ODEHO�ILHOGV���:ULWH�LQ�WKH�ODEHO�ILHOG�LI�WKHUH�
LV�RQH���6WLFN�RQ�ODEHOV�RU�ODEHO�WDSH�FDQQRW�EH�XVHG�LI�WKH�GU\�
LFH�HWKDQRO�IUHH]LQJ�SURFHGXUH�GHVFULEHG�LQ�WKLV�JXLGH�LV�XVHG��
WKH�HWKDQRO�ZLOO�GLVVROYH�WKH�DGKHVLYH��

�
� &KHFN�WKH�)LVK�+HDOWK�([DPLQDWLRQ�6KHHWV�FDUHIXOO\�WR�EH�

FHUWDLQ�WKDW�DOO�REVHUYDWLRQV�KDYH�EHHQ�PDGH�DQG�UHFRUGHG�
EHIRUH�SURFHHGLQJ�WR�WKH�QH[W�ILVK���'R�QRW�OHDYH�EODQN�ILHOGV�
RQ�WKH�GDWD�VKHHWV�XQOHVV�VSHFLILHG�E\�WKH�VWXG\�SODQ��

�
�

�
�
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�����*HQHUDO�)LHOG�3URFHGXUHV�
�
�����%HIRUH�/HDYLQJ�RQ�D�&ROOHFWLQJ�7ULS�
D��,I�WLPH�SHUPLWV��SUH�ODEHO�HQRXJK�WDJV��ODEHOV��
HQYHORSHV��DQG�FRQWDLQHUV��)LJXUH����IRU�WKH�QXPEHU�RI�
VSHFLPHQV�\RX�ZLOO�EH�FROOHFWLQJ�JLYHQ�WKH�VSHFLILFDWLRQV�
RI�WKH�VWXG\�SODQ���%ULQJ�H[WUD��XQODEHOHG�VXSSOLHV��
�
1RWH��,W�LV�DOVR�DGYDQWDJHRXV�WR�ODEHO��JURXS��DQG�
SDFNDJH�WKH�H[SHQGDEOHV�QHHGHG�IRU�HDFK�ILVK�SULRU�WR�
DUULYDO�RQ�VLWH���8VLQJ�WKH�OLVW�RI�LWHPV�QHHGHG�IRU�HDFK�
ILVK��7DEOH����DV�D�JXLGH��SXW�WKH�IROORZLQJ�LQ�D�]LSSHUHG�
SODVWLF�EDJ��QHHGOHV�DQG�V\ULQJHV��RQH�HDFK�������DQG�
����P/���RQH�YDFXXP�FRQWDLQHU��ODEHOHG�������DQG�����
P/�FU\RJHQLF�YLDOV��WZR�RI�HDFK���RQH�VFDOH�HQYHORSH��
DQG�RQH�ODEHOHG�FORWK�WDJ���7KHVH�QXPEHUV�PD\�YDU\�
ZLWK�WKH�VWXG\�SODQ��FRQVXOW�LW�EHIRUH�SDFNDJLQJ��
�

�
)LJXUH�����7DJ�DQG�VFDOH�HQYHORSH�SUH�ODEHOHG�ZLWK�D�ILVK�LGHQWLILFDWLRQ�

QXPEHU��

�
E��3UH�ILOO�WKH�����P/�ERWWOHV�ZLWK�DERXW����P/�RI�
IL[DWLYH��
�
1RWH��7KH�YROXPHV�VXJJHVWHG�KHUH�DUH�IRU�����QHXWUDO�
EXIIHUHG�IRUPDOLQ���)RU�RWKHU�SUHVHUYDWLYHV��GLIIHUHQW�
WLVVXH�SUHVHUYDWLYH�UDWLRV�PD\�EH�QHFHVVDU\��

�
: ����QHXWUDO�EXIIHUHG�IRUPDOLQ�LV�DPRQJ�WKH�

SUHIHUUHG�IL[DWLYHV�EHFDXVH�LW�FDQ�EH�VKLSSHG�
YLD�JURXQG�WUDQVSRUW���7KH�IL[DWLYH�PD\�YDU\�
ZLWK�WKH�SURMHFW��WKHUHIRUH��FRQVXOW�WKH�VWXG\�
SODQ���5HJDUGOHVV�RI�WKH�IL[DWLYH�XVHG��LW�
VKRXOG�EH�KDQGOHG�VDIHO\��L�H���LQ�DFFRUGDQFH�
ZLWK�WKH�06'6����)LOO�FRQWDLQHUV�XQGHU�D�
KRRG�RU�RXWGRRUV��DQG�ZHDU�SURWHFWLYH�
FORWKLQJ��ODE�FRDW�RU�ORQJ�VOHHYHV�DQG�SDQWV��
ODWH[�RU�YLQ\O�JORYHV��DQG�VDIHW\�JODVVHV��
JRJJOHV��RU�IDFH�VKLHOG��WR�SUHYHQW�H\H�DQG�

VNLQ�FRQWDFW��
�
: 6RPH�SUHVHUYDWLYHV�DQG�IL[DWLYHV�DUH�DOVR�

IODPPDEOH��DV�DUH�DFHWRQH�DQG�HWKDQRO���
&RQVXOW�WKH�06'6�IRU�WKHVH�PDWHULDOV��DQG�
DYRLG�H[WUHPH�KHDW�DQG�LJQLWLRQ�VRXUFHV��L�H���
VSDUNV�DQG�IODPHV�����

�
F��&KHFN�WKH�HTXLSPHQW�DQG�VXSSOLHV�OLVW��7DEOH����WR�EH�
FHUWDLQ�DOO�PDWHULDOV�DQG�HTXLSPHQW�DUH�SUHVHQW��DQG�
FKHFN�WKH�RSHUDWLRQ�RI�DOO�HTXLSPHQW�WR�HQVXUH�WKDW�LW�LV�
IXQFWLRQLQJ�SURSHUO\��
�
G��$OO�HTXLSPHQW�VKRXOG�EH�FOHDQ�ZKHQ�LW�LV�WDNHQ�RXW�
LQWR�WKH�ILHOG�²�FOHDQ�DQ\�HTXLSPHQW�WKDW�QHHGV�LW���$Q\�
PDWHULDO�WKDW�ZLOO�FRPH�LQ�FRQWDFW�ZLWK�VSHFLPHQV�VKRXOG�
EH�FOHDQHG�ZLWK�FOHDQLQJ�DJHQWV�WKDW�ZLOO�QRW�DIIHFW�ODWHU�
DQDO\VHV��
�
H��)LOO�WKH�GU\�LFH�VKLSSHU�ZLWK�GU\�LFH��
�
1RWH��%ORFNV�DUH�EHWWHU�WKDQ�FXEHV���$OVR��LI�\RX�ZLOO�EH�
VKLSSLQJ�VDPSOHV�RQ�GU\�LFH��EULQJ�H[WUD�LQ�DGGLWLRQDO�
FRROHUV��

�
I��,I�D�OLTXLG�QLWURJHQ�GU\�VKLSSHU�LV�WR�EH�XVHG��JHW�LW�
ILOOHG��
� �
: 6DIHW\�QRWHV�FRQFHUQLQJ�FU\RJHQLF�

UHIULJHUDQWV��L�H���OLTXLG�QLWURJHQ�DQG�GU\�
LFH���/LTXLG�QLWURJHQ�DQG�GU\�LFH�DUH�
GDQJHURXVO\�FROG���'U\�LFH�VKRXOG�EH�
KDQGOHG�ZLWK�WRROV��SUHIHUDEO\���FU\RJHQLF�
JORYHV��RU�ERWK���3HUVRQQHO�KDQGOLQJ�OLTXLG�
QLWURJHQ�ILOOHG�GHZDUV�DQG�GU\�VKLSSHUV�
VKRXOG�ZHDU�ORQJ�VOHHYHV�DQG�SDQWV��IDFH�
VKLHOG�RU�H\H�SURWHFWLRQ��DQG�JORYHV���,Q�
DGGLWLRQ�WR�WKH�REYLRXV�FROG�KD]DUG��WKHVH�
FU\RJHQLF�UHIULJHUDQW�JDVHV�DOVR�UHSUHVHQW�
DQ�LQVLGLRXV�KD]DUG��EHFDXVH�RI�WKHLU�ORZ�
WHPSHUDWXUH��WKH\�DUH�GHQVHU�WKDQ�DPELHQW�
DLU�DQG��DV�WKH\�FKDQJH�IURP�WKH�VROLG��GU\�
LFH��RU�OLTXLG��OLTXLG�QLWURJHQ��WR�WKH�JDV�
SKDVH��WKH�JDVVHV�WHQG�WR�VLQN���$OWKRXJK�
QHLWKHU�FDUERQ�GLR[LGH�QRU�QLWURJHQ�DUH�
WR[LF��WKH\�FDQ�DQG�ZLOO�GLVSODFH�DLU�
FRQWDLQLQJ�R[\JHQ���0RUHRYHU��FRQWDLQHUV�
IRU�WKHVH�UHIULJHUDQWV�DUH�GHVLJQHG�WR�YHQW�WR�
WKH�DWPRVSKHUH���&RQVHTXHQWO\��WKHVH�
PDWHULDOV�DQG�FRQWDLQHUV�VKRXOG�EH�VWRUHG�LQ�
ZHOO�YHQWLODWHG�DUHDV�ZKHQ�SRVVLEOH���,I�
OLTXLG�QLWURJHQ�GU\�VKLSSHUV�DUH�VWRUHG�LQ�
ZDON�LQ�IUHH]HUV�ZKHQ�FKDUJHG��SHUVRQQHO�
VKRXOG�EH�QRWLILHG�WKDW�WKH�FRPSRVLWLRQ�RI�
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WKH�DLU�LQ�WKH�IUHH]HU�PD\�EH�DIIHFWHG�E\�WKH�
SUHVHQFH�RI�WKH�UHIULJHUDQW�JDVVHV���$�QRWLFH�
WR�WKLV�HIIHFW�VKRXOG�EH�SRVWHG�RQ�WKH�IUHH]HU�
GRRU��

�
J��&KHFN�WKH�HTXLSPHQW�OLVW�DJDLQ��
�
�����3URFHGXUHV�WR�EH�)ROORZHG�8SRQ�$UULYDO�DW�
D�6WDWLRQ�
�����7KH�SUHIHUUHG�PLQLPXP�VL]H�RI�D�VDPSOLQJ�WHDP�LV�
VL[�LQGLYLGXDOV���2QFH�DW�WKH�VWDWLRQ��GR�WKH�IROORZLQJ�
EHIRUH�\RX�VWDUW�VDPSOLQJ��
�
'LYLGH�WKH�WHDP�LQWR�WZR�JURXSV��RI�DW�OHDVW�WKUHH���LI�
SRVVLEOH���2QH�JURXS��*URXS���²�ILVK�SURFHVVRUV��
VKRXOG�VHW�XS�WKH�VDPSOLQJ�HTXLSPHQW��ODEHO�FRQWDLQHUV�
�LI�QRW�DOUHDG\�GRQH���DQG�SURFHVV�ILVK�ZKLOH�WKH�VHFRQG�
JURXS��*URXS���²�ILVK�FROOHFWRUV��FROOHFWV�DQG�IHUULHV�
ILVK�WR�WKH�SURFHVVLQJ�VWDWLRQ��
�
1RWH��,W�LV�VXJJHVWHG�WKDW�RQH�SHUVRQ�LQ�WKH�ILVK�
SURFHVVLQJ�JURXS�EH�GHVLJQDWHG�DV�WKH�UHFRUGHU�IRU�WKH�
GXUDWLRQ�RI�WKH�VDPSOLQJ�DW�DQ\�VLWH��

�
*URXS����ZKLFK�LQFOXGHV�WKH�WUDLQHG�GLDJQRVWLFLDQ�DQG�
WKH�UHFRUGHU��)LJXUH�����VKRXOG��
�
D��,QLWLDWH�WKH�6WDWLRQ�,GHQWLILFDWLRQ�6KHHW�IRU�WKH�GD\¶V�
VDPSOLQJ�E\�UHFRUGLQJ�WKH�VWDWLRQ�QXPEHU��GDWH��
VWDWLRQ�GHVFULSWLRQ��VWDUW�WLPH��IUHH]LQJ�PHWKRG�EHLQJ�
XVHG��DQG�WKH�QDPHV�RI�WKH�WHDP�PHPEHUV���0HDVXUH�
DQG�UHFRUG�RQ�WKH�6WDWLRQ�,GHQWLILFDWLRQ�6KHHW�WKH�ZDWHU�
WHPSHUDWXUH��&��LQ�WKH�JHQHUDO�DUHD�IURP�ZKLFK�ILVK�ZHUH�
FROOHFWHG��
�

�
)LJXUH�����'LDJQRVWLFLDQ�DQG�UHFRUGHU�FRQGXFWLQJ�D�ILVK�KHDOWK�

DVVHVVPHQW��

�
E��2Q�WKH�ILUVW�GD\�RI�VDPSOLQJ�DW�D�VWDWLRQ��LQLWLDWH�D��
�

&RPSRVLWH�6DPSOH�:RUNVKHHW�E\�UHFRUGLQJ�WKH�VWDWLRQ�
QXPEHU�DQG�GDWH��

�
F��)LQG�WKH�PRVW�OHYHO��VKDG\��ZLQG�VKHOWHUHG�SODFH�
SRVVLEOH�WR�VHW�XS�WKH�EDODQFH�DQG�FHQWULIXJH���3URYLGH�
����9�$&�����F\FOH�SRZHU�IRU�WKH�FHQWULIXJH�>L�H���
LQYHUWHU�DQG����9�'&�ERDW��YHKLFOH��RU�WUROOLQJ�PRWRU����
DPS�PLQLPXP��EDWWHU\��SRUWDEOH�JHQHUDWRU��
HOHFWURILVKLQJ�ERDW��RU�D�JURXQGHG�����9�$&�RXWOHW@�
�)LJXUHV��$�±��'���
�

$�SRUWDEOH�ZRUN�VXUIDFH��H�J��IROGLQJ�WDEOH��WDLOJDWH��
FRROHU�WRS��LV�DOVR�KHOSIXO��)LJXUH��%���
�

�
)LJXUH��$���$Q�RXWGRRU�ZRUN�DUHD�DQG�HTXLSPHQW�VHWXS��
�

:� ,PSRUWDQW���7KH�XVH�RI�����9�$&�HOHFWULFDO�
SRZHU�RXWGRRUV��HVSHFLDOO\�DURXQG�ZDWHU��LV�
SRWHQWLDOO\�KD]DUGRXV���7KH�JURXQGLQJ�
UHTXLUHPHQWV�RI�SRUWDEOH�SRZHU�GHYLFHV��L�H���
JHQHUDWRUV�DQG�LQYHUWHUV��YDU\��UHDG�DQG�
IROORZ�WKH�LQVWUXFWLRQV�VXSSOLHG�ZLWK�
ZKDWHYHU�GHYLFH�\RX�XVH���0DQ\�SRUWDEOH�
JHQHUDWRUV�DUH�QRZ�HTXLSSHG�ZLWK�JURXQG�
IDXOW�LQWHUUXSWLQJ��*),��RXWOHWV��LI�\RXUV�LV�
VR�HTXLSSHG��XVH�WKHP���,I�LW�LV�QRW��XVH�DQ�
H[WHQVLRQ�FRUG�HTXLSSHG�ZLWK�D�*),���,Q�
DGGLWLRQ��XVH�WKLV�H[WHQVLRQ�FRUG�ZKHQHYHU�
ZRUNLQJ�ZLWK�HOHFWULFDO�SRZHU�LQ�WKH�ILHOG����
�

:� 7KH�XVH�RI�SRUWDEOH��HQJLQH�SRZHUHG�
JHQHUDWRUV�SUHVHQWV�DGGLWLRQDO�VDIHW\�
KD]DUGV²ILUH��EXUQV��DQG�IXPHV���&DUU\�IXHO�
RQO\�LQ�DSSURYHG�FRQWDLQHUV��DQG�DOORZ�WKH�
JHQHUDWRU�WR�FRRO�EHIRUH�UH�IXHOLQJ�WR�
PLQLPL]H�ILUH�KD]DUGV���,Q�DGGLWLRQ��DQ�
DSSURYHG�VSDUN�DUUHVWLQJ�PXIIOHU�PD\�EH�
UHTXLUHG�LQ�VRPH�ORFDOHV���7R�DYRLG�IXPH�
KD]DUGV��GR�QRW�XVH�SRUWDEOH�JHQHUDWRUV�LQ�
EXLOGLQJV��YHKLFOHV��RU�RWKHU�HQFORVHG�SODFHV��

�
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�
)LJXUH��%���$�SRUWDEOH�ZRUN�VXUIDFH���7KH�ELRORJLVW�LV�WUDQVIHUULQJ�

SODVPD�LQWR�FU\RJHQLF�YLDOV��

�
G��6HW�XS�DQG�OHYHO�WKH�EDODQFHV��)LJXUH��&���
�
1RWH��6HWWLQJ�WKH�EDODQFHV�XS�LQVLGH�DQ�HPSW\�FRROHU�RQ�
D�OHYHO�VSRW�ZRUNV�ZHOO���,I�LW�LV�ZLQG\�RU�UDLQLQJ��FORVH�
WKH�OLG�EHWZHHQ�RSHUDWLRQV��
�

�
)LJXUH��&��$Q�LQGRRU�ZRUN�DUHD�DQG�HTXLSPHQW�VHWXS����

�
H��3RZHU�XS�WKH�EDODQFH�V��DQG�DVFHUWDLQ�WKDW�LW��WKH\��LV�
�DUH��RSHUDWLQJ�SURSHUO\�E\�ZHLJKLQJ�WKH�DSSURSULDWH�
FDOLEUDWLRQ�PDVV���5HFRUG�WKH�PDNH��PRGHO��DQG�,'�RU�
VHULDO�QXPEHU�RI�WKH�EDODQFH�V��DQG�WKH�³%HIRUH´�
FDOLEUDWLRQ�ZHLJKW�V��RQ�WKH�6WDWLRQ�,GHQWLILFDWLRQ�
6KHHW����
�����$OO�ZHLJKWV�VKRXOG�EH�UHFRUGHG�LQ�JUDPV�DQG�WKH�
UHFRUGHU�VKRXOG�FRQILUP�WKDW�WKH�EDODQFH�LV�LQ�WKH�FRUUHFW�
PRGH�DW�DOO�WLPHV���$OVR��SHUVRQQHO�ZRUNLQJ�ZLWK�WKH�
EDODQFHV�VKRXOG�HQVXUH�WKDW�DQ\�ZHLJK�ERDWV�RU�RWKHU�
HTXLSPHQW�EHLQJ�XVHG�WR�KROG�ILVK�RU�RUJDQV�DUH�UHVWLQJ�
FRPSOHWHO\�DQG�VROHO\�RQ�WKH�ZHLJKLQJ�SODWIRUP�RI�WKH�
EDODQFH���&KHFN�WKH�]HUR�RI�WKH�KDQJLQJ�EDODQFH��DQG�
DGMXVW�LI�QHFHVVDU\�XVLQJ�WKH�WKXPE�VFUHZ�DW�WKH�WRS�RI�
WKH�F\OLQGHU����

�
)LJXUH��'���$Q�RXWGRRU�ZRUN�DUHD�DQG�HTXLSPHQW�VHWXS��ZLWK�ELRORJLVWV�

SURFHVVLQJ�ILVK����
�

I��8QSDFN�WKH�H[SHQGDEOHV��FU\RJHQLF�YLDOV��FHQWULIXJH�
WXEHV��EDJV��WDJV��ODEHOV��HWF����)LJXUH�����DQG�ODEHO�WKH�
FRQWDLQHUV��LI�QRW�GRQH�DOUHDG\���
�

�
)LJXUH�����/D\RXW�RI�H[SHQGDEOHV�DQG�VXSSOLHV���
�

J��)LOO�D�FRQWDLQHU��WXE��EXFNHW��FRROHU��ZLWK�DPELHQW�
ZDWHU�DQG�SUH�VRDN�WKH�GLDSHUV�RU�WRZHOV�WR�EH�XVHG�WR�
KDQGOH�WKH�ILVK��WR�UHPRYH�DQ\�GHWHUJHQWV�RU�RWKHU�
FKHPLFDOV���
�
K��.HHS�KHSDULQ��V\ULQJHV��DQG�YDFXXP�FRQWDLQHUV�
FKLOOHG�RQ�LFH�XQWLO�QHHGHG����
�
: )RU�SURWHFWLRQ�DJDLQVW�SDWKRJHQV�DQG�

SDUDVLWHV�DVVRFLDWHG�ZLWK�HLWKHU�WKH�ILVK�RU��
ZDWHU��GLVSRVDEOH�ODWH[�RU�YLQ\O�JORYHV�
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VKRXOG�EH�ZRUQ�E\�WHDP�PHPEHUV�KDQGOLQJ�WKH�ILVK�
DQG�FROOHFWLQJ�WLVVXHV�DQG�IOXLGV���7KH�JORYHV�VKRXOG�
EH�UHSODFHG�DV�QHFHVVDU\�LI�WKH\�EHFRPH�WRUQ�RU�
SXQFWXUHG��DQG�GLVSRVHG�RI�SURSHUO\���+DQGV�VKRXOG�
EH�ZDVKHG�ZLWK�GLVSRVDEOH�DOFRKRO�ZLSHV���,Q�ZDWHUV�
NQRZQ�RU�VXVSHFWHG�WR�KDUERU�3ILVWHULD�VSS��RU�RWKHU�
SDWKRJHQV��ILVK�FROOHFWRUV�DQG�KDQGOHUV�VKRXOG�WDNH�
H[WUD�SUHFDXWLRQV�E\�ZHDULQJ�ORQJ�JORYHV�RU�VOHHYH�
SURWHFWRUV��
�
*URXS����ILVK�FROOHFWRUV��VKRXOG��
�
D��2EWDLQ�WKH�6WDWLRQ�,GHQWLILFDWLRQ�6KHHW�DQG�UHFRUG�
VHWWLQJV�IRU�WKH�HOHFWURILVKLQJ�HTXLSPHQW��LQ�WKH�
*HQHUDO�&RPPHQWV��DQG�ORFDWLRQ�FRRUGLQDWHV���7KHQ��
LQLWLDWH�VDPSOLQJ��)LJXUH������5HFRUG�WKH�UDQJH�RI�
ODWLWXGH�DQG�ORQJLWXGH�VDPSOHG�LQ�GHJUHHV���������
PLQXWHV����
���DQG�VHFRQGV�������DQG�WKH�VWRS�WLPH�
ZKHQ�ILQLVKHG����
�
�����&ROOHFWLQJ�DQG�+ROGLQJ�)LVK�
�����7KH�WDUJHW�WD[D�DQG�GHVLUHG�QXPEHU�RI�VSHFLPHQV�
VKRXOG�EH�IRXQG�LQ�WKH�VWXG\�SODQ�RU�SURWRFRO�IRU�WKH�
VSHFLILF�SURMHFW���7KH�FROOHFWLRQ�RI�ODUJHU��DGXOW�ILVK�LV�
HQFRXUDJHG��IRU�WKUHH�PDLQ�UHDVRQV��ILUVW��REWDLQLQJ�WKH�
QHFHVVDU\�DPRXQWV�RI�EORRG�DQG�WLVVXHV�IRU�WKH�
SURFHGXUHV�RXWOLQHG�KHUH�PD\�EH�GLIILFXOW�ZLWK�VPDOOHU��
MXYHQLOH�ILVK��VHFRQG��PDQ\�ELRPDUNHUV�DUH�QHLWKHU�YDOLG�
QRU�ZHOO�GRFXPHQWHG�LQ�MXYHQLOH�ILVK��DQG�WKLUG��WKH�
REVHUYDWLRQV�FDOOHG�IRU�PD\�EH�GLIILFXOW�WR�SHUIRUP�ZLWK�
VPDOO�ILVK���7KH�ODWWHU�LV�HVSHFLDOO\�WUXH�IRU�GHWHUPLQLQJ�
ILVK�JHQGHU�DQG�ZHLJKLQJ�RUJDQV�LQ�WKH�ILHOG���)RU�VWXGLHV�
WKDW�UHTXLUH�LGHQWLILFDWLRQ�RI�ILVK�JHQGHU��VSHFLPHQV�
ODUJH�HQRXJK�WR�EH�PDWXUH�EXW�ZKLFK�DUH�RI�
LQGHWHUPLQDWH�JHQGHU�PD\�EH�XVHG�LI�JHQGHU�FDQ�DQG�ZLOO�
EH�GHWHUPLQHG�KLVWRORJLFDOO\��XVLQJ�SUHVHUYHG�WLVVXHV���
�����7KH�SUHIHUUHG�FROOHFWLRQ�PHWKRGV�DUH�'&�
HOHFWURILVKLQJ��)LJXUH�����VHLQLQJ��RU�'&�HOHFWULF�VHLQLQJ�
�WKH�PHWKRGV�RI�FDSWXUH�WKDW�DUH�OHDVW�LQMXULRXV�WR�WKH�
ILVK���KRZHYHU��EH�FHUWDLQ�WKDW�QHWV�KDYH�QRW�EHHQ�
FKHPLFDOO\�WUHDWHG�RU�XVHG�SUHYLRXVO\�LQ�KHDYLO\�
FRQWDPLQDWHG�ZDWHUV���+RRN�DQG�OLQH�FDSWXUH�LV�DOVR�
SHUPLVVLEOH���7UDS���JLOO���RU�WUDPPHO�QHWWLQJ��DQG�$&�
HOHFWURILVKLQJ�VKRXOG�QRW�EH�XVHG�EHFDXVH�WKHVH�PHWKRGV�
DUH�PRUH�LQMXULRXV�WR�WKH�ILVK�DQG�FDQ�ELDV�WKH�
TXDQWLWDWLYH�KHDOWK�DVVHVVPHQWV�DQG�ELRPDUNHU�DQDO\VHV��
7R�FRPSOHWH�WKH�SURFHGXUHV�GHVFULEHG�KHUH��ILVK�PXVW�
EH�KHOG�DOLYH����
�
1RWH��+ROGLQJ�ILVK�IRU�SURORQJHG�SHULRGV�FDQ�DIIHFW�
ELRPDUNHUV�DQG�KHDOWK�DVVHVVPHQWV��\RX�VKRXOG�EHJLQ�
SURFHVVLQJ�VSHFLPHQV�EHIRUH�ILQLVKLQJ�WKH�FROOHFWLRQ���
$OWKRXJK�SUHGDWRU\�ILVK�PD\�EH�PRUH�DYDLODEOH�IRU�

FDSWXUH�DW�QLJKW��KROGLQJ�ILVK�RYHUQLJKW�IRU�QH[W�GD\�
SURFHVVLQJ�LV�GLVFRXUDJHG�EHFDXVH�LW�PD\�ELDV�
SK\VLRORJLFDO�SDUDPHWHUV�DQG�ELRPDUNHUV�WR�DQ�
XQNQRZQ�GHJUHH���,Q�DGGLWLRQ��KROGLQJ�ILVK�IRU�
SURORQJHG�SHULRGV�LQ�WDQNV�RU�OLYH�ZHOOV�ZLWK�DEUDVLYH�
VXUIDFHV�RU�LQ�QHW�SHQV�FDQ�FDXVH�H[WHUQDO�OHVLRQV����
�
1RWH��'HSHQGLQJ�RQ�WKH�VSHFLHV�DQG�WKH�WLPH�RI�\HDU��LW�
PD\�QRW�EH�SRVVLEOH�WR�DVFHUWDLQ�WKH�VH[�RI�D�ILVK�E\�
H[WHUQDO�REVHUYDWLRQ���7KHUHIRUH��LI�D�JLYHQ�QXPEHU�RI�
HDFK�VH[�LV�GHVLUHG��PRUH�WKDQ�WKH�WDUJHW�QXPEHU�RI�ILVK�
ZLOO�KDYH�WR�EH�FROOHFWHG�WR�PHHW�WKH�REMHFWLYHV�RI�WKH�
VWXG\��DQG�H[WUD�VXSSOLHV�ZLOO�EH�QHHGHG��
�

�
)LJXUH�����%LRORJLVWV�FROOHFWLQJ�ILVK�XVLQJ�DQ�HOHFWURILVKLQJ�ERDW��

�
�����3UHSDULQJ�6OXVK�IRU�4XLFN�)UHH]LQJ�
�����:KHQ�WKH�ILUVW�ILVK�LV�UHDG\�WR�EH�SURFHVVHG��SUHSDUH�
WKH�GU\�LFH�VOXVK�DV�IROORZV��
�

3ODFH�D�EULFN�VL]HG�EORFN�RI�GU\�LFH�LQ�D�VPDOO�
FRROHU���*UDGXDOO\�DGG�DERXW�����WKH�FRROHU�
YROXPH��FD������P/��RI������HWKDQRO�DQG�VWLU�
�ZLWK�WKH�VORWWHG�VSRRQ��WR�PDNH�VOXVK��L�H���
VQRZ�FRQH�FRQVLVWHQF\����,I�WKH�GU\�LFH�
DYDLODEOH�LV�WRR�VROLG�IRU�VOXVK��XVH�FKLSV�RI�GU\�
LFH�WR�VXSHU�FRRO�WKH�HWKDQRO�VROXWLRQ���(WKDQRO�
FDQ�EH�UH�XVHG�IURP�RQH�VWDWLRQ�WR�WKH�QH[W��

�
: $V�QRWHG�HDUOLHU��OLTXLG�QLWURJHQ��

GU\�LFH��DQG�WKH�GU\�LFH�HWKDQRO�
VOXVK�DUH�GDQJHURXVO\�FROG��DYRLG�
VNLQ�DQG�H\H�FRQWDFW���3HUVRQQHO�
KDQGOLQJ�VDPSOHV�DQG�FRQWDLQHUV�
ZLWK�WKH�FU\RJHQLF�FRRODQWV�VKRXOG�
ZHDU�ORQJ�SDQWV�DQG�VOHHYHV��H\H�
SURWHFWLRQ��DQG�FU\RJHQLF�JORYHV��

�
: $YRLG�VSODVKLQJ�RU�WRXFKLQJ�WKH�

VOXVK��
�
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: 5HPLQGHU��(WKDQRO�LV�IODPPDEOH��
�
&ORVH�WKH�FRROHU�OLG��ORRVHO\��DQG�SODFH�WKH�VPDOO�FRROHU�
LQ�D�ODUJH�FRROHU�ILOOHG�ZLWK��ZHW��LFH���2SHQ�WKH�FRROHUV�
RQO\�ZKHQ�QHFHVVDU\���&KHFN�WKH�ZHW�DQG�GU\�LFH�
UHJXODUO\�DQG�UHSODFH�DV�QHHGHG���<RX�VKRXOG�EH�DEOH�WR�
VWDQG�WKH�FU\RJHQLF�YLDOV�LQ�WKH�VOXVK��LI�\RX�FDQQRW��DGG�
PRUH�GU\�LFH��
�
1RWH��6DPSOHV�LQ�FU\RJHQLF�YLDOV�VKRXOG�EH�TXLFN�IUR]HQ�
LQ�HLWKHU�VOXVK�RU�GU\�LFH���/LTXLG�QLWURJHQ�PD\�EH�XVHG�
LQ�OLHX�RI�WKHVHV�SURFHGXUHV��KRZHYHU��WKH�RSHUDWLRQ�RI�
OLTXLG�QLWURJHQ�GHZDUV�LV�QRW�DGGUHVVHG�LQ�WKLV�JXLGH��
�
1RWH��,Q�WKH�HYHQW�WKDW�WKH�GU\�LFH�VXSSO\�EHFRPHV�ORZ��
DEDQGRQ�WKH�VOXVK��HVSHFLDOO\�LI�\RX�DUH�JRLQJ�WR�VKLS�RU�
WUDQVSRUW�VDPSOHV�LQ�GU\�LFH���,I�\RX�VXVSHFW�WKDW�\RX�
ZLOO�KDYH�WR�XVH�GU\�LFH�IURP�WKH�VKLSSHU�WR�PDLQWDLQ�WKH�
VOXVK��LQVHUW�DOO�FU\RJHQLF�YLDOV�GLUHFWO\�LQWR�WKH�GU\�LFH��
5HFRUG�WKH�FKDQJH�LQ�SURFHGXUH�RQ�WKH�6WDWLRQ�
,GHQWLILFDWLRQ�6KHHW�XQGHU�³)UHH]LQJ�0HWKRG�8VHG´���,W�
LV�EHVW�WR�NQRZ�LQ�DGYDQFH�ZKHUH�\RX�FDQ�REWDLQ�PRUH�
GU\�LFH��
�
�

�����352&(66,1*�),6+�
�
�����7KH�DFWXDO�SURFHVVLQJ�RI�WKH�ILVK�EHJLQV�KHUH���7KH�
RUGHU�LQ�ZKLFK�WKH�SURFHGXUHV�DUH�SHUIRUPHG�LV�
LPSRUWDQW�WR�HQVXUH�WKDW�DFWLYLWLHV�FRQGXFWHG�LQ�RQH�VWHS�
GR�QRW�FRPSURPLVH�REVHUYDWLRQV��WLVVXHV��RU�IOXLGV�
REWDLQHG�LQ�VXEVHTXHQW�VWHSV��DQG�WKDW�WLVVXHV�DQG�IOXLGV�
ZLWK�VKRUW�KROGLQJ�WLPHV�DUH�FROOHFWHG�DV�UDSLGO\�DV�
SRVVLEOH���&RQVHTXHQWO\��WKH�SURFHGXUHV�WKDW�DUH�
GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV�DQG�GLDJUDPPHG�LQ�
WKH�DFFRPSDQ\LQJ�IORZ�FKDUWV�VKRXOG�EH�SHUIRUPHG�LQ�
WKH�RUGHU�LQ�ZKLFK�WKH\�DUH�SUHVHQWHG��ZKLFK�DOVR�
FRQIRUPV�WR�WKH�RUJDQL]DWLRQ�RI�WKH�ILVK�GDWD�VKHHWV�XSRQ�
ZKLFK�WKH�REVHUYDWLRQV�DUH�UHFRUGHG��
�
������%ORRG�&ROOHFWLRQ�DQG�,QLWLDO�)LVK�
3URFHVVLQJ��)ORZ�&KDUWV���DQG����
�
1RWH��6RPH�RI�WKH�ELRPDUNHUV�XVHG�LQ�VWXGLHV�VXSSRUWHG�
E\�WKLV�JXLGH�FDQ�EH�SHUIRUPHG�RQ�HLWKHU�VHUXP�RU�
SODVPD���6HUXP�LV�WKH�OLTXLG�UHPDLQLQJ�DIWHU�EORRG�KDV�
EHHQ�DOORZHG�WR�FORW���3ODVPD�LV�WKH�OLTXLG�REWDLQHG�
DIWHU�FHQWULIXJDWLRQ��ZLWKRXW�FORWWLQJ���7R�REWDLQ�SODVPD��
DQ�DQWL�FRDJXODQW��VXFK�DV�KHSDULQ��LV�XVHG�WR�SUHYHQW�
FORWWLQJ���7KH�WHUPV�³SODVPD´�DQG�³VHUXP´�DUH�RIWHQ�
XVHG��LQFRUUHFWO\��LQWHUFKDQJHDEO\���&RQVXOW�WKH�VWXG\�
SODQ�RU�SURWRFRO�WR�GHWHUPLQH�ZKLFK�IOXLG�WR�FROOHFW����

�

1RWH��7KLV�JXLGH�RQO\�GHVFULEHV�GUDZLQJ�EORRG�IURP�WKH�
SRVWHULRU�FDXGDO�DUWHU\�DQG�YHLQ���$QRWKHU�EORRG�
VDPSOLQJ�ORFDWLRQ�DQG�PHWKRG��H�J��FDUGLDF�SXQFWXUH��
PD\�EH�VSHFLILHG�LQ�WKH�VWXG\�SODQ���:LWKLQ�D�VWXG\��EH�
FRQVLVWHQW�LQ�WKH�ORFDWLRQ�DQG�PHWKRG�RI�EORRG�
FROOHFWLRQ��
�
:� 7KLV�LV�D�UHPLQGHU�WKDW�SHUVRQQHO�KDQGOLQJ�

DQG�GLVVHFWLQJ�WKH�ILVK�VKRXOG�ZHDU�JORYHV��
�
D��3UHSDUH�WKH�ZRUN�VXUIDFH�E\�FRYHULQJ�LW�ZLWK�D�SLHFH�
RI�IRLO��GXOO�VLGH�XS�VKLQ\�VLGH�GRZQ��ODUJH�HQRXJK�WR�
ZUDS�WKH�ILVK�\RX�ZLOO�EH�SURFHVVLQJ��
�
E��6HFXUH�D�WRZHO�RU�GLDSHU��IURP�WKH�VRDNLQJ�FRQWDLQHU���
:ULQJ�LW�GU\��WKHQ�WDUH�LW�RQ�WKH�ODUJH�EDODQFH��
�
F��$VVHPEOH�WKH�QHHGOH�DQG�V\ULQJH��LI�QHFHVVDU\����
*HQHUDOO\��XVH�����P/�V\ULQJHV�IRU�ILVK�������PP�7/��
DQG�����P/�V\ULQJHV�IRU�ILVK�!�����PP�7/��
�
1RWH��,I�VHUXP�LV�WR�EH�REWDLQHG�UDWKHU�WKDQ�SODVPD��QR�
DQWLFRDJXODQW�ZLOO�EH�XVHG���6NLS�WR�VWHS��H���
�
G��+HSDULQL]H�WKH�QHHGOH�DQG�V\ULQJH�E\�XQFDSSLQJ�WKH�
QHHGOH�DQG�GUDZLQJ�D�IHZ�PLOOLOLWHUV�RI�KHSDULQ�VROXWLRQ�
LQWR�WKH�V\ULQJH��LQYHUWLQJ�LW��L�H���QHHGOH�XS���DQG�
ZLWKGUDZLQJ�WKH�SOXQJHU�WR�LWV�IXOO�H[WHQW���'LVSHQVH�WKH�
KHSDULQ�EDFN�LQWR�LWV�FRQWDLQHU���7KH�DPRXQW�UHPDLQLQJ�
RQ�WKH�ZDOOV�RI�WKH�V\ULQJH�DQG�LQ�WKH�KXE�RI�WKH�QHHGOH�
ZLOO�SUHYHQW�FORWWLQJ�IRU�PRVW�ILVKHV���7KH�H[FHSWLRQ�LV�
WKH�EODFN�EDVVHV�DQG�RWKHU�VXQILVKHV��&HQWUDUFKLGDH���WKH�
EORRG�RI�ZKLFK�FORWV�UHDGLO\���)RU�WKHVH�ILVKHV��OHDYH�D�
YLVLEOH�PHQLVFXV��FD������P/��LQ�WKH�V\ULQJH��
�
:� +HSDULQ�LV�D�SRZHUIXO�DQWL�FRDJXODQW²EH�

FDUHIXO���$OVR��FDUHIXOO\�DVVHPEOH�DQG�
GLVDVVHPEOH�QHHGOHV�DQG�V\ULQJHV��

�
H��6HFXUH�D�ILVK�IURP�WKH�KROGLQJ�WDQN���$VFHUWDLQ�LWV�
FRQGLWLRQ��L�H���WKDW�LW�LV�DOLYH��DQG�LGHQWLI\�LW�WR�VSHFLHV��
0DNH�D�UHDVRQDEO\�SRVLWLYH�LGHQWLILFDWLRQ�DW�WKLV�
WLPH��XVLQJ�D�JXLGH�WR�VSHFLHV�QDPHV�DQG�DEEUHYLDWLRQV���
$�VXEVHW�RI�VSHFLHV�QDPHV�DQG�FRGHV�IRU�ILVK�WKDW�DUH�
OLNHO\�WR�EH�XVHG�ZLWK�WKHVH�SURFHGXUHV�FDQ�EH�IRXQG�LQ�
$SSHQGL[�'���,QLWLDWH�D�)LVK�+HDOWK�([DPLQDWLRQ�6KHHW�
IRU�WKH�ILVK�E\�DVVLJQLQJ�WKH�ILVK�DQ�,'�QXPEHU���5HFRUG�
WKH�6WDWLRQ�,'�QXPEHU��GDWH��ILVK�,'�QXPEHU��DQG�
VSHFLHV�RQ�WKH�)LVK�+HDOWK�([DPLQDWLRQ�6KHHW���,I�\RX�
DUH�QRW�VXUH�RI�WKH�ILVK�VSHFLHV�LGHQWLILFDWLRQ��QRWH�RQ�WKH�
GDWD�VKHHW�WKDW�\RX�ZLOO�FRQILUP�LW�DW�D�ODWHU�WLPH��
�
1RWH��)RU�ILVK�QRPHQFODWXUH�VHH�5RELQV�HW�DO����������
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6WDUW

6HFXUH�ILVK

&ROOHFW�EORRG )ORZ�&KDUW��
�%ORRG�3URFHVVLQJ�

([DPLQH�	�UHFRUG�FRQGLWLRQ�RI�H\HV�DQG�KHDG�VXUIDFH

6XEGXH�ILVK

:HLJK�	�PHDVXUH�ILVK

&RQGXFW�UHPDLQLQJ�H[WHUQDO�H[DPLQDWLRQ
)ORZ�&KDUW��

�([WHUQDO�([DPLQDWLRQ�

2SHQ�DEGRPLQDO�FDYLW\

5HPRYH�YLVFHUD��OHDYH�NLGQH\V�

&RQGXFW�LQWHUQDO�H[DPLQDWLRQ
)ORZ�&KDUW��

�,QWHUQDO�([DPLQDWLRQ�

)ORZ�&KDUW����0DVWHU�

3UHSDUH�FDUFDVV�VDPSOHV
)ORZ�&KDUW��

�&DUFDVV�3UHSDUDWLRQ�

&ROOHFW�VFDOHV�VSLQHV�IURP�OHIW�VLGH�RI�ILVK

5HFRUG�VFDOH�VSLQH�LQIRUPDWLRQ
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&HQWULIXJH 7UDQVIHU�WR�����P/
FU\RJHQLF�YLDOV

)ORZ�&KDUW����%ORRG�3URFHVVLQJ�

'LVFDUG

5HWXUQ�WR�)ORZ�&KDUW���

1

)URP�)ORZ�&KDUW���

)LVK�OHQJWK
!�����PP"

8VH�����P/
V\ULQJH

<

8VH�����P/
V\ULQJH

<

1
$QWL�
FRDJXODQW"

$WWDFK
QHHGOH

%OHHG
ILVK

+HSDULQL]H�V\ULQJH

%OHHG�ILVK

7UDQVIHU�EORRG
WR�KHSDULQL]HG
YDFXXP�FRQWDLQHU

&KLOO��ZHW�LFH�

�3HOOHW�

�6XSHU�
QDWDQW�

$VSLUDWH
SODVPD

)UHH]H�YLDOV
����GU\�LFH�

'LVFDUG

&KLOO��ZHW�LFH�
XQWLO�FORWWHG

&HQWULIXJH

7UDQVIHU�EORRG
WR�QRQ�
KHSDULQL]HG
YDFXXP�FRQWDLQHU

�3HOOHW�

�6XSHU�
QDWDQW�

$VSLUDWH
VHUXP
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I��7R�FROOHFW�EORRG��ZUDS�WKH�ILVK�VHFXUHO\�LQ�WKH�WRZHO�
RU�GLDSHU��OHDYLQJ�WKH�FDXGDO�SHGXQFOH�H[SRVHG���7KH�
SRVWHULRU�FDXGDO�DUWHU\�DQG�YHLQ�OLH�WRJHWKHU�MXVW�YHQWUDO�
WR�WKH�YHUWHEUDO�FROXPQ���7KHVH�YHVVHOV�FDQ�EH�UHDFKHG�
ZLWK�D�QHHGOH�DQG�V\ULQJH�LQVHUWHG�EHWZHHQ�WKH�KHPDO�
DUFKHV�DQG�VSLQHV�IURP�HLWKHU�RI�WZR�GLUHFWLRQV��
�
/DWHUDO�DSSURDFK��)LJXUH�����/D\�WKH�ILVK�RQ�LWV��ULJKW��
VLGH��KHDG�HOHYDWHG���5HPRYH�D�IHZ�VFDOHV�IURP�WKH�
ODWHUDO�OLQH�QHDU�WKH�DQDO�ILQ���,QVHUW�WKH�QHHGOH�IURP�WKH�
VLGH��MXVW�EHORZ�WKH�ODWHUDO�OLQH��WR�WKH�DSSUR[LPDWH�PLG�
VDJLWWDO�GHSWK��
�

�
)LJXUH�����'UDZLQJ�EORRG�IURP�WKH�FDXGDO�DUWHU\�DQG�YHLQ�XVLQJ�D�ODWHUDO�

DSSURDFK���1RWH�WKDW�WKH�ELRORJLVW�KDQGOLQJ�WKH�ILVK�LV�ZHDULQJ�JORYHV��

�
9HQWUDO�DSSURDFK��)LJXUH�����+ROG�WKH�ILVK�RQ�LWV�
EDFN��KHDG�HOHYDWHG��ZLWK�WKH�YHQWUDO�VXUIDFH�IDFLQJ�\RX��
5HPRYH�D�IHZ�VFDOHV�IURP�WKH�QDUURZHVW�SDUW�RI�WKH�
FDXGDO�SHGXQFOH��DQG�LQVHUW�WKH�QHHGOH�LQ�WKH�PLG�VDJLWWDO�
SODQH���3XVK�WKH�QHHGOH�WRZDUG�WKH�YHUWHEUDH��GRUVDOO\���
DQJOHG�DQWHULRUO\����

�
1RWH��7KLV�PHWKRG�GRHV�QRW�ZRUN�IRU�DOO�VSHFLHV��

�
 : %H�FDUHIXO���8VLQJ�D�QHHGOH�DQG�V\ULQJH�ZLWK�

DQ�XQ�DQHVWKHWL]HG��OLYH�ILVK�FDQ�EH�
GDQJHURXV���7ZR�SHRSOH�DUH�JHQHUDOO\�
UHTXLUHG²RQH�WR�KROG�WKH�ILVK��WKH�RWKHU�WR�
REWDLQ�WKH�VDPSOH���'R�QRW�VWDE�\RXUVHOI�RU�D�
FR�ZRUNHU��

�
([HUW�VOLJKW�VXFWLRQ���:KHQ�WKH�QHHGOH�FRQWDFWV�WKH�EDVH�
RI�WKH�YHUWHEUDH��LI�GUDZLQJ�YHQWUDOO\���ZLWKGUDZ�WKH�
QHHGOH�VOLJKWO\���7RR�PXFK�VXFWLRQ�ZLOO�FROODSVH�YHVVHOV�
DQG�WLVVXHV�DURXQG�WKH�QHHGOH��UHVWULFWLQJ�EORRG�IORZ���,W��

�
)LJXUH�����'UDZLQJ�EORRG�IURP�WKH�FDXGDO�DUWHU\�DQG�YHLQ�XVLQJ�D�YHQWUDO�

DSSURDFK���1RWH�WKDW�WKH�ELRORJLVW�KDQGOLQJ�WKH�ILVK�LV�ZHDULQJ�JORYHV��

�
PD\�EH�QHFHVVDU\�WR�WU\�PRUH�WKDQ�RQFH��LI�VR��PRYH�
DQWHULRUO\�ZLWK�HDFK�QHZ�DWWHPSW���+RZHYHU��UHSHDWHGO\�
ZLWKGUDZLQJ�WKH�QHHGOH�LQFUHDVHV�WKH�OLNHOLKRRG�RI�D�FORW�
IRUPLQJ���,I�D�FORW�GRHV�IRUP��ZLWKGUDZ�WKH�QHHGOH�IURP�
WKH�ILVK�DQG�H[SHO�WKH�FORW�ZLWK�VOLJKW�SUHVVXUH�RQ�WKH�
SOXQJHU�RI�WKH�V\ULQJH��
�����)LOO�WKH�V\ULQJH�ZLWK�EORRG��LI�SRVVLEOH����5HFRUG�WKH�
YROXPH�RI�EORRG�REWDLQHG��DV�ZHOO�DV�DQ\�SUREOHPV�
HQFRXQWHUHG��RQ�WKH�)LVK�+HDOWK�([DPLQDWLRQ�6KHHW��
�
1RWH��7KH�PLQLPXP�TXDQWLW\�RI�EORRG�WKDW�\LHOGV�D�
XVHDEOH�YROXPH�RI�SODVPD�RU�VHUXP�VKRXOG�EH�VSHFLILHG�
LQ�WKH�VWXG\�SODQ�RU�SURWRFRO���%ORRG�VKRXOG�EH�FROOHFWHG�
IURP�D�VLQJOH�ORFDWLRQ�RQ�DOO�ILVK�LQ�D�VWXG\�WR�DYRLG�
LQWURGXFLQJ�YDULDWLRQ�LQWR�WKH�UHVXOWV����

�
J��8VLQJ�SOLHUV��UHPRYH�WKH�QHHGOH�IURP�WKH�V\ULQJH��
FUXVK�RU�EHQG�LW��DQG�SXW�LW�LQ�WKH�VKDUSV�FRQWDLQHU�IRU�
ODWHU�GLVSRVDO��
�
K��5HPRYH�WKH�FDS�IURP�D�ODEHOHG��FKLOOHG��YDFXXP�
FRQWDLQHU���,I�WKH�VWXG\�UHTXLUHV�VHUXP��XVH�D�QRQ�
KHSDULQL]HG�YDFXXP�FRQWDLQHU���,I�SODVPD�LV�UHTXLUHG��
XVH�D�KHSDULQL]HG�YDFXXP�FRQWDLQHU���7R�DYRLG�EXEEOHV�
DQG�KHPRO\VLV��JHQWO\�GLVSHQVH�WKH�EORRG�IURP�WKH�
QHHGOH�OHVV�V\ULQJH�LQWR�WKH�YDFXXP�FRQWDLQHU²WLOW�WKH�
YDFXXP�FRQWDLQHU�VOLJKWO\�DQG�UXQ�WKH�EORRG�GRZQ�WKH�
VLGH�RI�WKH�WXEH���*HQWO\�URFN�WKH�YDFXXP�FRQWDLQHU�IURP�
VLGH�WR�VLGH�DERXW����WLPHV�WR�PL[�WKH�KHSDULQ��LI�XVHG��
LQWR�WKH�EORRG���5HSODFH�WKH�FDS�DQG�SODFH�WKH�YDFXXP�
FRQWDLQHU�LQ�WKH�WXEH�UDFN�FUDGOHG�LQ�LFH��ZHW��DQG�FKLOO�
XQWLO�SURFHVVHG��
�
L��&UXVK�WKH�V\ULQJH�DQG�SODFH�LW�LQ�WKH�WUDVK�EDJ�IRU�ODWHU�
GLVSRVDO��
�
M��&RQGXFW�WKH�H[WHUQDO�H[DPLQDWLRQ�RI�WKH�KHDG�VXUIDFH�
DQG�WKH�H\HV�DW�WKLV�WLPH��SHU�LQVWUXFWLRQV�XQGHU�6HFWLRQ�
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������DQG����������'2�127�UHPRYH�DQRPDOLHV�DW�WKLV�
WLPH�²WKH�ILVK�KDV�QRW�EHHQ�VXEGXHG��
�
N��([SRVH�WKH�DQWHULRU�GRUVDO�VXUIDFH�RI�WKH�VSHFLPHQ�
DQG��ZLWK�D�EOXQW�LQVWUXPHQW��VXEGXH�WKH�ILVK�ZLWK�D�
VKDUS�EORZ�WR�WKH�UHDU�RI�LWV�KHDG��

�
O��3ODFH�WKH�ILVK��LQ�LWV�WRZHO��RQ�WKH�SUHYLRXVO\�WDUHG�
HOHFWURQLF�EDODQFH���,I�WKH�ILVK�LV�WRR�KHDY\�IRU�WKH�
EDODQFH��XQZUDS�LW�DQG�ZHLJK�LW�RQ�WKH�KDQJLQJ�EDODQFH���
$�WDUHG�KROGLQJ�FRQWDLQHU��H�J��D�VWDLQOHVV�VWHHO�SDQ��FDQ�
EH�XVHG�WR�ZHLJK�ILVK��������J�RQ�WKH�ODUJHU�HOHFWURQLF�
EDODQFH��
�
P��5HFRUG�WKH�ZHLJKW�RI�WKH�ILVK������J��RQ�WKH�)LVK�
+HDOWK�([DPLQDWLRQ�6KHHW��
�
1RWH��&KHFN�WKH�]HUR�DQG�WKH�RSHUDWLRQDO�PRGH�RI�WKH�
EDODQFHV�EHWZHHQ�HDFK�ILVK��DQG�UH�DGMXVW�RU�WDUH�DV�
QHFHVVDU\��
�
Q��8QZUDS�WKH�ILVK�DQG�PHDVXUH�LW�RQ�WKH�PHDVXULQJ�
ERDUG��WRWDO�OHQJWK��LQ�PLOOLPHWHUV��VTXHH]H�WKH�FDXGDO�
ILQV�WRJHWKHU�±�)LJXUHV��$�DQG��%���
�

�
)LJXUH��$���/HQJWK�PHDVXUHPHQWV�DQG�VFDOH�VDPSOLQJ�DUHDV�IRU�VSLQ\�

UD\HG�ILVK���)URP�/DJOHU��)UHVKZDWHU�)LVKHU\�%LRORJ\���������:P��&��
%URZQ�3XEOLVKHUV��XVHG�ZLWK�SHUPLVVLRQ�IURP�WKH�0F*UDZ�+LOO�
&RPSDQLHV��

�
R��5HFRUG�WKH�WRWDO�OHQJWK��PP��RQ�WKH�)LVK�+HDOWK�
([DPLQDWLRQ�6KHHW��
�
S��,I�\RX�KDYH�QRW�DOUHDG\�GRQH�VR��ODEHO�D�WDJ�DQG�D�
VFDOH�HQYHORSH��ILVK�LGHQWLILFDWLRQ�QXPEHU���)LJXUH�����
XVH�D�SHUPDQHQW��ZDWHUSURRI�IHOW�WLSSHG�SHQ�DQG�ZULWH�LQ�
ODUJH��EORFN�OHWWHUV���8VH�RQH�RU�WKH�RWKHU�DV�D�ODEHO�LQ�
DQ\�SKRWRJUDSKV�RU�YLGHR�IRRWDJH���
�
�����([WHUQDO�([DPLQDWLRQ��)ORZ�&KDUW����
�����:RUN�TXLFNO\��DOWKRXJK�ZRUNLQJ�WLPHV�PD\�YDU\�ZLWK�
WHPSHUDWXUH��VSHFLHV��DQG�HQGSRLQW��WKH�DFWLYLWLHV�RI�
PDQ\�HQ]\PHV�GHFOLQH�UDSLGO\�DIWHU�WKH�GHDWK�RI�WKH�ILVK��

�
)LJXUH��%���/HQJWK�PHDVXUHPHQWV�DQG�VFDOH�VDPSOLQJ�DUHDV�IRU�VRIW�
UD\HG�ILVK���)URP�/DJOHU���������

�
DQG�WLVVXHV�EHFRPH�QHFURWLF���$V�D�JHQHUDO�UXOH��QRW�
PRUH�WKDQ����PLQXWHV�VKRXOG�HODSVH�IURP�WKH�WLPH�WKH�
ILVK�LV�VXEGXHG�XQWLO�WKH�FU\RJHQLF�YLDOV�FRQWDLQLQJ�OLYHU�
WLVVXH�DUH�WUDQVIHUUHG�WR�WKH�VOXVK�IRU�IUHH]LQJ���,I�PRUH�
WKDQ����PLQXWHV�HODSVHV��QRWH�WKH�DSSUR[LPDWH�OHQJWK�RI�
WLPH�HODSVHG�LQ�WKH�³*HQHUDO�&RPPHQWV´�ILHOG�RQ�S����RI�
WKH�)LVK�+HDOWK�([DPLQDWLRQ�6KHHW��
�����3ODFH�WKH�VXEGXHG�ILVK�RQ�WKH�PHDVXULQJ�ERDUG�WR�
PDNH�JHQHUDO�REVHUYDWLRQV��)LJXUH������5HFRUG�JHQHUDO�
UHPDUNV�DERXW�ILQV��VNLQ��DQG�RWKHU�H[WHUQDO�IHDWXUHV�
RQ�WKH�)LVK�+HDOWK�([DPLQDWLRQ�6KHHW�EHIRUH�\RX�EHJLQ�
WKH�VSHFLILF�REVHUYDWLRQV�RI�SDUWLFXODU�RUJDQV��WLVVXHV��
DQG�VWUXFWXUHV���,PSRUWDQW�FRQGLWLRQV�WR�QRWH�DUH�
GHIRUPLWLHV��VFDOH�ORVV��H[WHUQDO�SDUDVLWHV��HWF��
�
1RWH��$HVWKHWLF�REVHUYDWLRQV�DUH�XQQHFHVVDU\��
�
�����%HJLQ�WKH�H[WHUQDO�REVHUYDWLRQV�DV�RXWOLQHG�RQ�WKH�
)LVK�+HDOWK�([DPLQDWLRQ�6KHHW��XVH�$SSHQGL[�(�DV�D�
JXLGH���:LWKLQ�HDFK�VHFWLRQ��EH�VXUH�WR�UHFRUG�DOO�
REVHUYDWLRQV�E\�PDUNLQJ��;��LQ�DOO�ER[HV�RQ�WKH�GDWD�
VKHHW�WKDW�DSSO\���5HFRUGHG�H[DPLQDWLRQV�RI�H\HV��
RSHUFOHV��SVHXGREUDQFKV��DQG�ILQV�PD\�LQFOXGH�PDUNLQJ�
ERWK�³QRUPDO´�DQG�GHWHULRUDWHG�FRQGLWLRQV�VLQFH�PRUH�
WKDQ�RQH�VWUXFWXUH�LV�LQYROYHG��
�����0DNH�D�FOHDU��SUHFLVH�PDUN�IRU�GDWD�HQWU\�IRU�WKH�
H[WHUQDO�DQG�LQWHUQDO�H[DPLQDWLRQV���,I�WKH�REVHUYDWLRQ�
GRHV�QRW�VHHP�WR�ILW�DQ\�RI�WKH�OLVWHG�FDWHJRULHV��FKHFN��
³2WKHU´�DQG�GHVFULEH�\RXU�REVHUYDWLRQV�LQ�WKH�
LQGLFDWHG�DUHDV���5HFRUG�IXUWKHU�UHPDUNV�DERXW�OLVWHG�
FDWHJRULHV�LQ�WKH�*HQHUDO�&RPPHQWV�VHFWLRQ��
�
1RWH��7KH�JHQHUDO�SURFHGXUH�GXULQJ�WKH�H[WHUQDO�DQG�
LQWHUQDO�H[DPLQDWLRQ�LV�WR�UHFRUG�DOO�REVHUYDWLRQV�WKDW�
DSSO\��DQG�WR�FROOHFW�DQG�SUHVHUYH�D�VDPSOH�RI�DQ\WKLQJ�
WKDW�DSSHDUV�DEQRUPDO���,I�DQ�DEQRUPDO�VDPSOH�LV�
FROOHFWHG��LW�LV�KHOSIXO�WR�WKH�KLVWRSDWKRORJLVW�WR�DOVR�
FROOHFW�DQG�SUHVHUYH�VRPH�QRUPDO�WLVVXH�RI�WKH�VDPH�
W\SH���7R�HQVXUH�SURSHU�SUHVHUYDWLRQ��QR�SLHFH�RI�
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�
)LJXUH�����%LRORJLVWV�H[DPLQLQJ�WKH�H[WHUQDO�IHDWXUHV�RI�WKH�ILVK��
�

SUHVHUYHG�WLVVXH�VKRXOG�EH�ODUJHU�WKDQ���FP���FXW�ODUJHU�
SLHFHV�WR�WKLV�VL]H�LI�QHFHVVDU\����

�
1RWH��7KLV�OLQH�LV���FP�ORQJ���BBBBB�
�
������ %RG\�6XUIDFH���([DPLQH�DOO�VXUIDFHV�IRU�DQ\�

7XPRUV��/HVLRQV��RU�3DUDVLWHV���5HPRYH�WKHP�
DQG�SODFH�WKHP�LQ�WKH�ODEHOHG�ERWWOH�RI�IL[DWLYH��
5HFRUG�DQRPDO\�W\SH�V��IRXQG�E\�FKHFNLQJ�
WKH�DSSURSULDWH�EORFNV���'HVFULEH�DQ\�
DQRPDOLHV�QRWHG�DV�³2WKHU´���1RWH�WKH�
JHQHUDO�ORFDWLRQ�RI�DOO�DQRPDO\�W\SH�V��LQ�WKH�
³2WKHU´�ILHOG�DQG�UHFRUG�WKH�QXPEHU�RI�
SLHFHV�LQ�IL[DWLYH��

�
������ (\HV��*RHGH�������3LFWXUHV����������7KH�OHIW�

DQG�ULJKW�H\HV�VKRXOG�EH�H[DPLQHG�DQG�VFRUHG�
VHSDUDWHO\��DV�IROORZV��FKHFN�DOO�WKDW�DSSO\���

�
1RUPDO�²�1R�DEHUUDWLRQV�HYLGHQW��H\HV�

³FOHDU´��QRW�SURWUXGLQJ��PLON\��RSDTXH��RU�
EORRG\��

�
([RSKWKDOPLF�²6ZROOHQ��SURWUXGLQJ�H\H���
0RUH�FRPPRQO\�UHIHUUHG�WR�DV�³SRS�H\H´�RU�
³JRJJOH�H\H´��

�
+HPRUUKDJLF�²�%OHHGLQJ�LQ�WKH�H\H��

�
2SDTXH�²7KLV�LV�D�YHU\�JUDSKLF�FDWHJRU\�DQG�
\RX�QHHG�QRW�NQRZ�ZKHWKHU�WKH�H\H�LV�
IXQFWLRQDOO\�EOLQG���,W�JHQHUDOO\�UHIHUV�WR�RSDTXH�
RU�FORXG\�H\HV��RU�WKH�DSSHDUDQFH�RI�FDWDUDFWV���
7KH�QDWXUH�RI�WKH�RSDFLW\�LV�QRW�LPSRUWDQW�KHUH��

�
0LVVLQJ�²�$Q�H\H�DSSHDUV�WR�EH�PLVVLQJ�IURP�
WKH�ILVK����1RWH��LW�PD\�DFWXDOO\�EH�VFDUUHG�
RYHU���

�
(PEROL�²*DV�EXEEOHV�YLVLEOH��

�
2WKHU�²�$Q\�PDQLIHVWDWLRQV�WKDW�GR�QRW�³ILW´�
WKH�DERYH��L�H���SDUDVLWHV��VSRWV��FXWV��
DEUDVLRQV���GHVFULEH��

�
5HFRUG�WKH�FRQGLWLRQ�RI�HDFK�H\H�DQG�WKH�
QXPEHU�RI�SLHFHV�LQ�IL[DWLYH�IRU�HDFK�H\H�RQ�
WKH�)LVK�+HDOWK�([DPLQDWLRQ�6KHHW��

�
������ 2SHUFOHV��*RHGH�������3LFWXUH�������,W�LV�

QHFHVVDU\�RQO\�WR�REVHUYH�WKH�GHJUHH�RI�
VKRUWHQLQJ�RI�WKH�RSHUFXODU�IODSV���6FRUH�WKH�
RSHUFOHV�DFFRUGLQJ�WR�WKH�IROORZLQJ�FULWHULD�
�FKHFN�DOO�WKDW�DSSO\���

�
1RUPDO�²�1R�VKRUWHQLQJ��JLOOV�FRPSOHWHO\�
FRYHUHG��
�
6OLJKW�VKRUWHQLQJ�²�6OLJKW�VKRUWHQLQJ�RI�WKH�
RSHUFOH�ZLWK�D�YHU\�VPDOO�SRUWLRQ�RI�WKH�JLOO�
H[SRVHG��
�
6HYHUH�VKRUWHQLQJ�²�6HYHUH�VKRUWHQLQJ�RI�WKH�
RSHUFOHV�ZLWK�D�FRQVLGHUDEOH�SRUWLRQ�RI�WKH�JLOO�
H[SRVHG��
�
2WKHU�²�$Q\�REVHUYDWLRQ�WKDW�GRHV�QRW�ILW�
DERYH��GHVFULEH��
�
5HFRUG�WKH�FRQGLWLRQ�RI�WKH�RSHUFOHV�DQG�WKH�
QXPEHU�RI�SLHFHV�LQ�IL[DWLYH��
�
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)ORZ�&KDUW����([WHUQDO�([DPLQDWLRQ�

/HVLRQV��HWF�
RQ�KHDG�DQG
H\HV"

([DPLQH�	�UHFRUG�FRQGLWLRQ�RI�ERG\�VXUIDFH

1

<
1RUPDO�	�DEQRUPDO
WLVVXH�LQ�IL[DWLYH

/HVLRQV�
HWF"

1RUPDO�	�DEQRUPDO
WLVVXH�LQ�IL[DWLYH

<

1

([DPLQH�	�UHFRUG�FRQGLWLRQ�RI�RSHUFOHV

/HVLRQV�
HWF"

1RUPDO�	�DEQRUPDO
WLVVXH�LQ�IL[DWLYH

<

1

([DPLQH�	�UHFRUG�FRQGLWLRQ�RI�JLOOV

/HVLRQV�
HWF" $EQRUPDO�WLVVXH�LQ�IL[DWLYH

<

1

3ODFH�SLHFH�RI�QRUPDO�JLOO�LQ�IL[DWLYH

)URP�)ORZ�&KDUW��
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3VHXGR�
EUDQFKV"

([DPLQH�	�UHFRUG�FRQGLWLRQ�RI�ILQV

1

([DPLQH�	
UHFRUG�FRQGLWLRQ
RI
SVHXGREUDQFKV

<
/HVLRQV�
HWF"

1

1RUPDO�	�DEQRUPDO
WLVVXH�LQ�IL[DWLYH

<

/HVLRQV�
HWF"

1

<
1RUPDO�	�DEQRUPDO
WLVVXH�LQ�IL[DWLYH

)ORZ�&KDUW���FRQW¶G��([WHUQDO�([DPLQDWLRQ�

5HWXUQ�WR�)ORZ�&KDUW����0DVWHU�
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������ *LOOV��*RHGH�������3LFWXUHV�����������7KH�JLOOV�
DUH�H[DPLQHG�DQG�HYDOXDWHG�VHSDUDWHO\���%H�
YHU\�FDUHIXO�ZKHQ�REVHUYLQJ�WKH�JLOOV���*LOO�
VWUXFWXUH�DQG�WLVVXH�FDQ�HDVLO\�EH�DIIHFWHG�E\�
WKH�PDQQHU�LQ�ZKLFK�WKH�ILVK�LV�KDQGOHG�GXULQJ�
DQG�DIWHU�FROOHFWLRQ���(YDOXDWH�WKH�JLOOV�DV�
IROORZV��FKHFN�DOO�WKDW�DSSO\���

�
1RUPDO�²�1R�DSSDUHQW�DEHUUDWLRQ����

�
)UD\HG�²�7KLV�JHQHUDOO\�UHIHUV�WR�DFWXDO�
HURVLRQ�RI�WLSV�RI�JLOO�ODPHOODH�UHVXOWLQJ�LQ�
³UDJJHG´�DSSHDULQJ�JLOOV���0HUH�VHSDUDWLRQ�RI�
JLOO�ODPHOODH�FDQ�EH�FRQVWUXHG�DV�³IUD\HG´�EXW�
WKH�FRQGLWLRQ�PD\�KDYH�EHHQ�FDXVHG�E\�
VRPHWKLQJ�DV�VLPSOH�DV�WKH�PDQQHU�LQ�ZKLFK�WKH�
JLOO�ZDV�H[SRVHG�E\�WKH�LQYHVWLJDWRU��

�
&OXEEHG�²�7KLV�UHIHUV�WR�VZHOOLQJ�RI�WKH�WLSV�
RI�WKH�JLOO�ODPHOODH���7KH\�FDQ�RIWHQ�DSSHDU�
EXOERXV�RU�³FOXE´���OLNH��

�
0DUJLQDWH�²�$�JUDSKLF�GHVFULSWLRQ�RI�D�JLOO�
ZLWK�D�OLJKW�GLVFRORUHG�PDUJLQ�DORQJ�WKH�GLVWDO�
HQGV�RU�WLSV�RI�WKH�ODPHOODH�RU�ILODPHQWV���
0DUJLQDWLRQ�FDQ�EH�DQG�RIWHQ�LV�DVVRFLDWHG�ZLWK�
³FOXEELQJ´���,I�ERWK�VHHP�WR�DSSO\��FKHFN�ERWK��

�
3DOH�²�7KLV�UHIHUV�WR�JLOOV�WKDW�DUH�YHU\�OLJKW�LQ�
FRORU���([WUHPH�DQHPLD�FDQ�GLVFRORU�WKH�JLOOV�WR�
WKH�SRLQW�RI�EHLQJ�ZKLWH���6HYHUH�EOHHGLQJ�
LQGXFHG�GXULQJ�VDPSOLQJ�RI�EORRG�FDQ�DOVR�
UHVXOW�LQ�VRPHZKDW�SDOH�JLOOV���*LOOV�DOVR�EHJLQ�
WR�SDOH�VRPHZKDW�DIWHU�GHDWK��ZKLFK�LV�FRPPRQ�
LQ�ILVK�WDNHQ�IURP�QHWV���$OO�RI�WKLV�VKRXOG�EH�
FRQVLGHUHG�LQ�PDNLQJ�WKH�REVHUYDWLRQ��

�
2WKHU�²�$Q\�REVHUYDWLRQ�WKDW�GRHV�QRW�ILW�WKH�
DERYH��GHVFULEH��

�
5HFRUG�WKH�UHVXOWV�RI�WKH�H[DPLQDWLRQ�RI�
HDFK�JLOO�RQ�WKH�)LVK�+HDOWK�([DPLQDWLRQ�
6KHHW��

�
&XW�RQH�VPDOO�VHFWLRQ�RI�QRUPDO�DSSHDULQJ�JLOO�
DV�ZHOO�DV�DQ\�JURVVO\�YLVLEOH�DQRPDOLHV�DQG�
SODFH�WKHP�LQ�WKH�IL[DWLYH��

�
5HFRUG�WKH�QXPEHU�RI�SLHFHV�LQ�IL[DWLYH�IRU�
HDFK�JLOO�RQ�WKH�)LVK�+HDOWK�([DPLQDWLRQ�6KHHW��

�
������ 3VHXGREUDQFKV���)RU�DOO�ILVKHV�ZLWKRXW�

SVHXGREUDQFKV��FKHFN�WKH�ER[�PDUNHG�

³2WKHU´��ZULWH��1$��LQ�WKH�SVHXGREUDQFKV�
FRPPHQWV��DQG�SURFHHG�WR�WKH�H[DPLQDWLRQ�RI�
WKH�)LQV��6HFWLRQ���������

�
3VHXGREUDQFKV��*RHGH�������3LFWXUHV������
������/LIW�HDFK�RSHUFXODU�IODS�DQG�ORFDWH�WKH�
SVHXGREUDQFKV��ZKLFK�OLH�GRUVDO�DQG�DQWHULRU�WR�
WKH�JLOOV���6FRUH�WKH�SVHXGREUDQFKV�DV�IROORZV�
�FKHFN�DOO�WKDW�DSSO\���

�
1RUPDO�²�&RQFDYH�RU�IODW��ZLWK�QR�YLVLEOH�
DEHUUDWLRQV��

�
6ZROOHQ�²�&RQYH[��QRW�IODW�RU�FRQFDYH���

�
/LWKLF�²�0LQHUDO�GHSRVLWV�SURGXFLQJ�D�
JUDQXODU�DSSHDUDQFH�RU�ZKLWH�VSRWV��

�
+HPRUUKDJLF�²�$�JHQHUDO�FDWHJRU\�WKDW�
LQFOXGHV�DOO�IRUPV�RI�UHGQHVV�EH\RQG�WKH�
QRUPDO�UHG�FRORU��ZKLFK�FDQ�EH�FDXVHG�E\�
KHPRUUKDJH��LQIHFWLRQ��HWF��

�
2WKHU�²�$Q\�REVHUYDWLRQ�WKDW�GRHV�QRW�ILW�WKH�
DERYH��GHVFULEH��

�
5HFRUG�WKH�FRQGLWLRQ�RI�WKH�SVHXGREUDQFKV�
DQG�WKH�QXPEHU�RI�SLHFHV�LQ�IL[DWLYH�RQ�WKH�
)LVK�+HDOWK�([DPLQDWLRQ�6KHHW��

�
������ )LQV��*RHGH�������3LFWXUHV������������(URGHG�

RU�³UDJJHG´�ILQV�DUH�D�GHSDUWXUH�IURP�QRUPDO�
FRQGLWLRQ�DQG�KHDOWK���3UHYLRXVO\�HURGHG�ILQV�
WKDW�DUH�KHDOHG�RYHU�DQG�VKRZ�QR�HYLGHQFH�RI�
DFWLYH�HURVLRQ�DUH�FRQVLGHUHG�QRUPDO�LQ�WKLV�
DVVHVVPHQW���7KH�HYDOXDWLRQ�RI�ILQV�LV�UHODWLYH�
WR�WKH�GHJUHH�RI�DFWLYH�HURVLRQ�LQ�HYLGHQFH���,I�
RQO\�RQH�ILQ�LV�DFWLYHO\�HURGLQJ�RU�KDV�RWKHU�
DEQRUPDOLWLHV��UHFRUG�WKH�REVHUYDWLRQ�DQG�ILQ�
ORFDWLRQ���,I�VHYHUDO�ILQV�DUH�HURGLQJ�ZLWK�
XQHTXDO�VHYHULW\��FKHFN�DOO�WKDW�DSSO\�DQG�
QRWH�LQ�WKH�ILQ�FRPPHQWV�ZKLFK�ILQV�DUH�
DEQRUPDO��

�
1RWH��(URVLRQ�XVXDOO\�LQYROYHV�ERWK�WKH�ILQ�
PHPEUDQH�DQG�UD\V��ZKHUHDV�IUD\LQJ�LQYROYHV�
RQO\�WKH�PHPEUDQH��

�
1RUPDO�²�1R�DFWLYH�HURVLRQ��IUD\LQJ��RU�
KHPRUUKDJH���7KLV�LQFOXGHV�SUHYLRXVO\�HURGHG�
ILQV�WKDW�DUH�FRPSOHWHO\�KHDOHG�RYHU��

�
0LOG�HURVLRQ�²�$FWLYH�HURVLRQ�EXW�QR�
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HYLGHQFH�RI�KHPRUUKDJH�RU�VHFRQGDU\�LQIHFWLRQ��
�

6HYHUH�HURVLRQ�²�$FWLYH�HURVLRQ�ZLWK�
KHPRUUKDJH�DQG�RU�HYLGHQFH�RI�VHFRQGDU\�
LQIHFWLRQ��

�
)UD\HG�²�0DUJLQV�RI�ILQV�UDJJHG�RU�WRUQ��
�
+HPRUUKDJLF�²�5HGGHQHG��L�H���EORRG\��DUHDV�
YLVLEOH�ZLWKLQ�WKH�LQWDFW�ILQ��

�
(PEROL�²�*DV�EXEEOHV�YLVLEOH�ZLWKLQ�WKH�ILQ��

�
2WKHU�²�$Q\�REVHUYDWLRQ�WKDW�GRHV�QRW�ILW�
DERYH��GHVFULEH��

�
5HFRUG�WKH�FRQGLWLRQ�RU�FRQGLWLRQV�WKDW�
DSSO\�LI�RQH�RU�PRUH�ILQV�LV�DIIHFWHG���1RWH�WKH�
ORFDWLRQ�RI�DQ\�OHVLRQV�LQ�WKH�*HQHUDO�
&RPPHQWV�DQG�WKH�QXPEHU�RI�SLHFHV�LQ�
IL[DWLYH��

�
�����,QWHUQDO�([DPLQDWLRQ�DQG�6DPSOH�
&ROOHFWLRQ��)ORZ�&KDUW����
�����/D\�WKH�VXEGXHG�ILVK�RQ�WKH�IRLO�DQG�RSHQ�WKH�
DEGRPLQDO�FDYLW\�ZLWK�D�FXW�IURP�WKH�YHQW�IRUZDUG�WR�WKH�
SHFWRUDO�JLUGOH��FXW�WKURXJK�RU�FORVHO\�WR�RQH�VLGH�RI�WKH�
SHOYLF�JLUGOH���'R�127�LQVHUW�WKH�VFLVVRUV�VR�IDU�WKDW�WKH�
LQWHUQDO�RUJDQV�DUH�GDPDJHG��
�
1RWH��<RX�ZLOO�EH�DVNHG�WR�ZHLJK�WKH�OLYHU��IRU�VRPH�
ILVKHV���JRQDGV��DQG�VSOHHQ���8VH�WKH�EDODQFH�WKDW�ZLOO�
\LHOG�WKH�JUHDWHVW�QXPEHU�RI�VLJQLILFDQW�GLJLWV�EDVHG�RQ�
WKH�VL]H�RI�WKH�ILVK�DQG�LWV�LQWHUQDO�RUJDQV��
�
�����5HDFK�LQWR�WKH�DQWHULRU�HQG�RI�WKH�DEGRPLQDO�FDYLW\�
ZLWK�RQH�JORYHG�ILQJHU�DQG�ILQG�WKH�HVRSKDJXV���&XW�WKH�
HVRSKDJXV�ZLWK�WKH�VFLVVRUV��DQG�UHPRYH�WKH�HQWLUH�
YLVFHUD�H[FHSW�IRU�WKH�NLGQH\V��ZKLFK�ZLOO�UHPDLQ�LQ�WKH�
FDUFDVV��)LJXUH�������8VH�RQO\�JORYHG�ILQJHUV�DQG�D�EOXQW�
SUREH�WR�IUHH�WKH�LQWHUQDO�RUJDQV�IURP�WKH�FDUFDVV���3XW�
WKH�FDUFDVV�DVLGH��RQ�WKH�IRLO��ZKLOH�ZRUNLQJ�ZLWK�WKH�
H[FLVHG�LQWHUQDO�RUJDQV��
�����%HJLQ�WKH�LQWHUQDO�H[DPLQDWLRQ�ZLWK�WKH�OLYHU��
ZKLFK�PXVW�EH�VDPSOHG�DQG�IODVK�IUR]HQ�UDSLGO\���
8VH�$SSHQGL[�(�DV�D�JXLGH��
�
������ /LYHU��*DOO�%ODGGHU��DQG�%LOH��)ORZ�

&KDUW��D����$OWKRXJK�WUHDWHG�VHSDUDWHO\�KHUH�
DQG�RQ�WKH�)LVK�+HDOWK�([DPLQDWLRQ�6KHHW��
WKHVH�WKUHH�FRPSRQHQWV�DUH�H[DPLQHG�DQG�
VDPSOHG�WRJHWKHU��

�

�
)LJXUH������9LVFHUD�UHPRYHG�IURP�WKH�ILVK�IRU�WKH�SXUSRVH�RI�FRQGXFWLQJ�

WKH�LQWHUQDO�H[DPLQDWLRQ��
�
� ���������/LYHU�:HLJKW�

�
1RWH��7KH�IROORZLQJ�DSSO\�RQO\�IRU�ILVKHV�ZLWK�
D�GLVFUHWH�OLYHU��VDOPRQLGV��ODUJHPRXWK�EDVV��
DQG�RWKHUV����)RU�ILVK�ZLWKRXW�D�GLVFUHWH�OLYHU�
�L�H��FDUS���ZULWH��1$��DIWHU�:HLJKW��DQG�
SURFHHG�WR�WKH�/LYHU�2EVHUYDWLRQ��6HFWLRQ�
����������
�
�����7DUH�D�ZHLJK�ERDW�RU�VPDOO�SLHFH�RI�IRLO�
�GXOO�VLGH�XS�VKLQ\�VLGH�GRZQ��RQ�WKH�EDODQFH���
7HDVH�WKH�OLYHU�DQG�JDOO�EODGGHU�IUHH�RI�
PHVHQWHULF�PHPEUDQHV�ZLWK�JORYHG�ILQJHUV��DQG�
UHPRYH�WKHP�WRJHWKHU��)LJXUH��������
�

�
)LJXUH������5HPRYDO�RI�WKH�OLYHU�DQG�JDOO�EODGGHU��

�
/HDYH�WKH�LQWDFW�JDOO�EODGGHU�DWWDFKHG��DQG�
SODFH�WKH�OLYHU�RQ�WKH�WDUHG�EDODQFH��
�
5HPLQGHU��8VH�WKH�VPDOOHVW�FDSDFLW\�EDODQFH�
SRVVLEOH��EDVHG�RQ�WKH�VL]H�RI�WKH�ILVK�DQG�WKH�
OLYHU���
�
1RWH��6KRXOG�\RX�LQDGYHUWHQWO\�SXQFWXUH�WKH�
JDOO�EODGGHU��ZDVK�DQ\�FRQWDPLQDWHG�OLYHU��
VSOHHQ��RU�NLGQH\�SLHFHV�ZLWK�GH�LRQL]HG�ZDWHU�
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EHIRUH�SXWWLQJ�WKHP�LQWR�WKH�IL[DWLYH�RU�D�
FU\RJHQLF�YLDO���,I�WKH�FRQWDPLQDWHG�SDUWV�RI�WKH�

RUJDQV�DUH�WR�EH�OHIW�LQ�WKH�ILVK�RU�UHWXUQHG�WR�
WKH�FDUFDVV�ODWHU��WKH\�QHHG�QRW�EH�ZDVKHG��

�
�
�
�

�

�
�
�
�

�

)ORZ�&KDUW����,QWHUQDO�([DPLQDWLRQ�

([DPLQH�OLYHU

'HWHUPLQH�	�UHFRUG�JDOO�EODGGHU�IXOOQHVV�	�ELOH�FRORU

/RFDWH�VSOHHQ

'HWHUPLQH�	�UHFRUG�ILVK�JHQGHU

)ORZ�&KDUW��D��/LYHU�

)ORZ�&KDUW��F��*RQDGV�

)ORZ�&KDUW��E��6SOHHQ�

)URP�)ORZ�&KDUW��

1

<

)ORZ�&KDUW��G��.LGQH\V�

3\ORULF
FDHFD" 5DQN�PHVHQWHULF�IDW

/RFDWH�NLGQH\V�LQ�FDUFDVV

([DPLQH�PHVHQWHULF�IDW�IRU�KHPRUUKDJH
	�LQIODPPDWLRQ�DQG�UHFRUG

/RFDWH�JRQDGV
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5HFRUG�WKH�OLYHU�ZHLJKW��������J�RU�OHVV��RQ�
WKH�)LVK�+HDOWK�([DPLQDWLRQ�6KHHW��

�
���������/LYHU�2EVHUYDWLRQ��*RHGH�������
3LFWXUHV������������7KH�DSSHDUDQFH�RI�WKH�OLYHU�
PD\�EH�DQ�DUWLIDFW�RI�WKH�VDPSOLQJ��WKH�REVHUYHU�
VKRXOG�WDNH�WKDW�LQWR�FRQVLGHUDWLRQ���1RWH�WKDW�
WKH�DSSHDUDQFH�RI�WKH�LQWDFW�OLYHU�DQG�JDOO�
EODGGHU�PD\��IRU�H[DPSOH��YDU\�ZLWK�WKH�OHQJWK�
RI�WLPH�IURP�FROOHFWLRQ�WR�REVHUYDWLRQ���,W�DOVR�
GHSHQGV�RQ�WKH�H[WHQW�RI�EORRG�ORVV�GXULQJ�
VDPSOLQJ���&KHFN�DOO�WKDW�DSSO\��
�
'DUN��WR�OLJKW�UHG�FRORU�²�'DUN�UHG�LV�WKH�
QRUPDO�FRORU���+RZHYHU��WKH�OLYHU�LV�D�EORRG�
VWRUDJH�RUJDQ��DQG�LW�PD\�EH�D�OLJKWHU�UHG�FRORU�
DIWHU�EOHHGLQJ��EXW�QRW�VR�SDOH�DV�WR�EH�
FODVVLILHG�DV�JHQHUDO�GLVFRORUDWLRQ�RU�DV�WDQ���
&RORU�PD\�DOVR�YDU\�DPRQJ�VSHFLHV�DQG�WD[D��
�
7DQ�RU�³FRIIHH�ZLWK�FUHDP�FRORU´�±�³)DWW\´�
OLYHU��L�H���PRUH�RU�OHVV�XQLIRUPO\�OLJKW�WDQ�
FRORU���
�
*HQHUDO�GLVFRORUDWLRQ�²�8QLIRUP�FRORU�RWKHU�
WKDQ�WKH�DERYH��JUD\�LV�FRPPRQ���GHVFULEH��
�
)RFDO�GLVFRORUDWLRQ�²�&RORU�FKDQJH�LQ�SDUW�RI�
WKH�OLYHU��JLYLQJ�LW�D�PRWWOHG�DSSHDUDQFH��
GHVFULEH��
�
1RGXOHV�LQ�OLYHU�²�1RGXOHV���L�H���ZKLWH�
SDUDVLWLF�F\VWV�RU�EDFWHULDO�JUDQXORPDV��DQG�
LQFLSLHQW�QRGXOHV��VXFK�DV�WKRVH�LQ�KHSDWRPD�
�GDUN�EORWFKHV��RU�FKRODQJLRPD��³SRSFRUQ´�
ORRN���VZROOHQ�DUHDV��
�
2WKHU�²�$EHUUDWLRQ�RU�GHYLDWLRQ�LQ�WKH�OLYHU�
WKDW�GRHV�QRW�ILW�LQWR�DERYH�VFKHPH��GHVFULEH��

�
5HFRUG�WKH�OLYHU�FRQGLWLRQ�RQ�WKH�)LVK�+HDOWK�
([DPLQDWLRQ�6KHHW��

�
�������� /LYHU�6DPSOH�&ROOHFWLRQ���)RU�
ILVK�ZLWK�D�GLVFUHWH�OLYHU��XVH�DFHWRQH�ULQVHG�
VFLVVRUV�WR�FXW�DQ\�JURVVO\�REVHUYDEOH�IRFL�RU�
OHVLRQV�IURP�WKH�OLYHU�DQG�SXW�WKHP�LQWR�WKH�
IL[DWLYH���7U\�QRW�WR�SXQFWXUH�WKH�JDOO�
EODGGHU���&XW�WKH�UHPDLQGHU�RI�WKH�OLYHU�LQWR���
FP�FXEHV�LQ�WKH�ZHLJK�ERDW�RU�RQ�WKH�IRLO��
�����8VLQJ�DFHWRQH�ULQVHG�IRUFHSV��ILOO�ODEHOHG��
����P/�FU\RJHQLF�YLDOV��QXPEHU�VSHFLILHG�LQ�
WKH�VWXG\�SODQ��DERXW�KDOI�IXOO�ZLWK�OLYHU�WLVVXH�

�)LJXUH������DQG�TXLFN�IUHH]H�WKHP�LQ�WKH�GU\�
LFH�VOXVK��\RX�PD\�XVH�WKH�VORWWHG�VSRRQ����,Q�
DGGLWLRQ�WR�WKH�JURVVO\�REVHUYDEOH�OHVLRQV��LI�
DQ\���SODFH�D�PLQLPXP�RI�ILYH���FP�FXEHV�LQ�
WKH�IL[DWLYH�IRU�KLVWRSDWKRORJLFDO�DQDO\VLV���
5HFRUG�WKH�QXPEHU�RI�OLYHU�VDPSOHV�LQ�
IL[DWLYH�DQG�WKH�QXPEHU�RI�OLYHU�VDPSOH�
FU\RJHQLF�YLDOV�RQ�WKH�)LVK�+HDOWK�
([DPLQDWLRQ�6KHHW���6HW�WKH�ZHLJK�ERDW�RU�IRLO�
FRQWDLQLQJ�WKH�UHPDLQGHU�RI�WKH�OLYHU�DVLGH��
�����)RU�ILVK�ZLWKRXW�D�GLVFUHWH�OLYHU��VXFK�DV�
FRPPRQ�FDUS�DQG�JROGILVK��WKH�SURFHGXUH�LV�
DQDORJRXV��EXW�WKH�OLYHU�FDQQRW�EH�UHPRYHG�DQG�
ZHLJKHG���8SRQ�FRPSOHWLRQ�RI�WKH�YLVXDO�
REVHUYDWLRQ��ORFDWH�DQG�LQVSHFW�DV�PDQ\�KHSDWLF�
QRGXOHV�DV�SRVVLEOH����

�
1RWH��+HUH��QRGXOH�UHIHUV�WR�WKH�GLVSHUVHG�OLYHU�
RUJDQ��QRW�WR�D�SDWKRORJLFDO�FRQGLWLRQ����

�
8VLQJ�DFHWRQH�ULQVHG�VFLVVRUV�DQG�IRUFHSV��
FROOHFW�D�PLQLPXP�RI�ILYH�QRGXOHV�WKDW�DSSHDU�
QRUPDO��FXW�WKHP�LQWR�����FP�SLHFHV��DQG�ILOO�
WKH�ODEHOHG������P/�FU\RJHQLF�YLDOV��QXPEHU�
VSHFLILHG�LQ�WKH�VWXG\�SODQ��DERXW�KDOI�IXOO�
�)LJXUH�������4XLFN�IUHH]H�WKH�FU\RJHQLF�YLDOV�
LQ�WKH�GU\�LFH�VOXVK���&ROOHFW�DQ\�DGGLWLRQDO�
QRUPDO�DSSHDULQJ�QRGXOHV��DV�ZHOO�DV�DOO�WKDW�
DSSHDU�DEQRUPDO��FXW�WKHP�LQWR���FP�SLHFHV��
DQG�SXW�WKHP�LQ�WKH�IL[DWLYH���5HFRUG�WKH�
QXPEHU�RI�QRGXOHV��OLYHU�SLHFHV��LQ�IL[DWLYH�
DQG�WKH�QXPEHU�RI�OLYHU�VDPSOH�FU\RJHQLF�
YLDOV�RQ�WKH�)LVK�+HDOWK�([DPLQDWLRQ�6KHHW��

�

�
)LJXUH������3ODFLQJ�OLYHU�WLVVXH�LQ�D�����P/�FU\RJHQLF�YLDO�IRU�FROG�

SUHVHUYDWLRQ��

�
�
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1

)ORZ�&KDUW��D��/LYHU�

6SS�KDV
GLVFUHWH
OLYHU"

<

2EVHUYH�	�UHFRUG�OLYHU�
	�JDOO�EODGGHU�FRQGLWLRQ

5HPRYH�	�ZHLJK�OLYHU
	�DWWDFKHG�JDOO�EODGGHU

<

&XW�LQWR
��FP�FXEHV

1
$EQRUPDO�
OLYHU"

&XW�RXW�DEQRUPDOLWLHV�	�FXW
QRUPDO�WLVVXH�LQWR���FP�FXEHV

3ODFH�DQ\�DEQRUPDOLWLHV�	�DW�
OHDVW���QRUPDO�FXEHV�LQ�IL[DWLYH

5HWXUQ�WR�)ORZ�&KDUW����,QWHUQDO�([DPLQDWLRQ�

)URP�)ORZ�&KDUW��

6SOLW�����P/�WLVVXH�EHWZHHQ
WZR�����P/�FU\RJHQLF�YLDOV

6HW�DQ\�UHPDLQLQJ
OLYHU�WLVVXH�DVLGH

2EVHUYH�	�UHFRUG�FRQGLWLRQ�RI�
GLVSHUVHG�OLYHU�QRGXOHV�	�JDOO�EODGGHU

<

&XW�LQWR
��FP�FXEHV

1$EQRUPDO�OLYHU
QRGXOHV"

&XW�RXW�DEQRUPDOLWLHV�	�FXW
QRUPDO�WLVVXH�LQWR���FP�FXEHV

3ODFH�QRUPDO�FXEHV��H[FHSW����
P/��	�DQ\�DEQRUPDOLWLHV�LQ�IL[DWLYH

)UHH]H�YLDOV�LQ�VOXVK
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�
� ���������*DOO�%ODGGHU�)XOOQHVV�DQG�%LOH�

&RORU��*RHGH�������3LFWXUHV������������7KH�
ELOH�LV�REVHUYHG�LQGLUHFWO\�WKURXJK�REVHUYDWLRQ�
RI�WKH�JDOO�EODGGHU���7KH�UDQNLQJ�VFKHPH�
FRQVLGHUV�³IXOOQHVV´�RI�WKH�EODGGHU�DQG�GHJUHH�
RI�³JUHHQ�QHVV´��DV�IROORZV��

�
� %LOH�FRORU�VKRXOG�EH�FODVVLILHG�DV�
�
� <HOORZ�RU�VWUDZ�FRORU��
� /LJKW�JUHHQ�WR�JUDVV�JUHHQ��RU��
� 'DUN�JUHHQ�RU�GDUN�EOXH�JUHHQ��
�
� *DOO�EODGGHU�IXOOQHVV�PD\�EH�HLWKHU�
�
� (PSW\�RU�QHDUO\�VR��
� 3DUWO\�IXOO��RU�
� )XOO�RU�GLVWHQGHG��
�

5HFRUG�WKH�FRORU�RI�WKH�ELOH�DQG�WKH�IXOOQHVV�
RI�WKH�JDOO�EODGGHU�RQ�WKH�)LVK�+HDOWK�
([DPLQDWLRQ�6KHHW��

�
1RWH��,I�ELOH�FRORU�FDQ�EH�GHWHUPLQHG��ELOH�LV�
SUHVHQW�DQG�WKH�JDOO�EODGGHU�VKRXOG�EH�
GHVFULEHG�DV�HLWKHU�³SDUWO\�IXOO´�RU�³IXOO´���,I�
WKH�JDOO�EODGGHU�LV�HPSW\��GR�QRW�FKHFN�D�FRORU��

�
������� 6SOHHQ��)ORZ�&KDUW��E���*RHGH�������

3LFWXUHV������������/RFDWH�WKH�VSOHHQ�DQG�GLVVHFW�
LW�ZKROH�IURP�WKH�YLVFHUD���7DUH�D�ZHLJK�ERDW�RU�
VPDOO�SLHFH�RI�IRLO���:HLJK�WKH�VSOHHQ�DQG�
UHFRUG�WKH�VSOHHQ�ZHLJKW����������J��RQ�WKH�
)LVK�+HDOWK�([DPLQDWLRQ�6KHHW��

�
5HPLQGHU��8VH�WKH�VPDOOHVW�FDSDFLW\�EDODQFH�
SRVVLEOH�EDVHG�RQ�WKH�ZHLJKW�RI�WKH�ILVK�DQG�WKH�
VSOHHQ����
�
2EVHUYH�WKH�FRQGLWLRQ�RI�WKH�VSOHHQ�DV�IROORZV�
�FKHFN�DOO�WKDW�DSSO\���
�
5HG�WR�%ODFN�±�³%ODFN´�LV�DFWXDOO\�D�YHU\�GDUN�
UHG�FRORU��ERWK�FRQGLWLRQV�DUH�FRQVLGHUHG�
QRUPDO��

�
*UDQXODU�²�*UDQXODU�RU�³URXJK´�DSSHDUDQFH�
RI�WKH�VSOHHQ��

�
1RGXODU�²�7KH�VSOHHQ�FRQWDLQV�RU�PDQLIHVWV�

ILVWXODV�RU�QRGXOHV�RI�YDU\LQJ�VL]HV���7KHVH�DUH�
RIWHQ�F\VWV��VXFK�DV�WKRVH�FDXVHG�E\�SDUDVLWHV�RU�
FKURQLF�P\FREDFWHULDO�LQIHFWLRQV��
�
(QODUJHG�²�7KH�VSOHHQ�FDQ�EH�VLJQLILFDQWO\�
DQG�QRWLFHDEO\�HQODUJHG��

�
2WKHU�²�2FFDVLRQDOO\�WKHUH�DUH�JURVVO\�YLVLEOH�
DEHUUDWLRQV�WKDW�GR�QRW�ILW�DQ\�RI�WKH�FODVVHV�
DERYH���7KH�VSOHHQ�PD\�EH�PRWWOHG�JUD\��DQG�
VRPH�ILVKHV�PD\�KDYH�YHU\�VPDOO�VSOHHQV���
7KHVH�VKRXOG�EH�FODVVLILHG�DV�³2WKHU´�DQG�
GHVFULEHG��

�
5HFRUG�WKH�VSOHHQ�FRQGLWLRQ�RQ�WKH�)LVK�
+HDOWK�([DPLQDWLRQ�6KHHW��

�
,I�WKH�VSOHHQ�LV�ODUJH��!�����J���FXW�LW�LQ�KDOI��
DQG�SODFH�RQH�KDOI�LQ�WKH�IL[DWLYH��DQG�UHWDLQ�WKH�
RWKHU�ZLWK�WKH�FDUFDVV���2WKHUZLVH��SODFH�WKH�
HQWLUH�VSOHHQ�LQ�IL[DWLYH���5HFRUG�WKDW�WKH�
VSOHHQ�LQ�IL[DWLYH�ZDV�FROOHFWHG�RQ�WKH�)LVK�
+HDOWK�([DPLQDWLRQ�6KHHW��
�

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

)ORZ�&KDUW��E��6SOHHQ��

6SOHHQ�
!�����J"�

<�

1�

�����LQ�IL[DWLYH�

����LQ�IL[DWLYH�

5HWXUQ�WR�)ORZ�&KDUW���
�,QWHUQDO�([DPLQDWLRQ��

)URP�)ORZ�&KDUW���

5HPRYH�	�ZHLJK�VSOHHQ�

2EVHUYH�	�UHFRUG�VSOHHQ�FRQGLWLRQ�
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������ *RQDGV��)ORZ�&KDUW��F����/RFDWH�WKH�
JRQDGV�DQG�GHWHUPLQH�WKH�JHQGHU�RI�WKH�
ILVK��LI�SRVVLEOH����
�
1RWH��7KH�JURVV�YLVLEOH�DSSHDUDQFH�RI�WKH�
JRQDGV�YDULHV�JUHDWO\�DPRQJ�WD[D�DQG�
RYHU�WKH�OLIH�RI�WKH�ILVK���*HQHUDOO\��
RYDULHV�KDYH�D�JUDQXODU�DSSHDUDQFH�DQG�
DUH�\HOORZ��RUDQJH��RU�SLQN��LQ�FRQWUDVW��
WHVWHV�DUH�OLJKWHU�LQ�FRORU��L�H���ZKLWLVK�WR�
\HOORZ��DQG�KDYH�D�OHVV�JUDQXODU�
DSSHDUDQFH���6RPH�ORFDO�H[SHULHQFH�ZLWK�
WKH�VSHFLHV�WR�EH�FROOHFWHG�ZLOO�EH�
UHTXLUHG�EHIRUH�JHQGHU�DQG�UHSURGXFWLYH�
VWDJH�FDQ�EH�DFFXUDWHO\�GHWHUPLQHG�LQ�WKH�
ILHOG����
�

���������5HFRUG�WKH�JHQGHU�RQ�WKH�)LVK�+HDOWK�����
�� ([DPLQDWLRQ�6KHHW��XQGHU�WKH�*RQDGV�

VHFWLRQ�DQG�LQ�WKH�ILUVW�VHFWLRQ�RI�SDJH������
'LVVHFW�WKH�JRQDGV�IURP�WKH�YLVFHUD���7DUH�D�
ZHLJK�ERDW�RU�SLHFH�RI�IRLO�RQ�WKH�DSSURSULDWH�
EDODQFH����
�
5HPLQGHU��8VH�WKH�VPDOOHVW�EDODQFH�SRVVLEOH��
EDVHG�RQ�WKH�VL]H�RI�WKH�ILVK�DQG�WKH�JRQDGV��
�
5HFRUG�WKH�JRQDG�ZHLJKW��� ����J�RU�OHVV��
DQG�WKH�JRQDGDO�FRQGLWLRQ��L�H���ULSH��VSHQW��
LQWHUPHGLDWH��RQ�WKH�)LVK�+HDOWK�([DPLQDWLRQ�
6KHHW���5LSH�ILVK�KDYH�GLVWHQGHG�DEGRPHQV�DQG�
ODUJH��IXOO�JRQDGV��RYDULHV�FRQWDLQ�PDQ\�ODUJH�
HJJV���7KH�JRQDGV�RI�VSHQW�ILVK�DUH�VPDOO��
RYDULHV�FRQWDLQ�DW�PRVW�D�IHZ�VPDOO�HJJV��DQG�
WKH�JRQDGV�DUH�YHVWLJLDO�RU�QHDUO\�VR���$Q�
LQWHUPHGLDWH�FRQGLWLRQ�LV�QRW�GLVWLQFWLYHO\�
HLWKHU�ULSH�RU�VSHQW�

�
) ORZ �& KD U W�� F ��*RQDGV�

$EQRUP D O
JRQ DGV"

<

&X W�RX W�DE QRUP DOLWLHV�	 �FX W
QRUP D O�WLVV XH �IURP �SRV WH ULR U
HQG �LQ WR �� �FP �S LHFHV

& X W�� �FP �S LHFHV
IURP �SRVWH U LR U �HQG

1

6HW�DQ \�UHP D LQ LQ J �
J RQ DGD O�WLVVX H�DV LGH

5 H WX UQ �WR�) ORZ �& KDUW�� �� ,Q WH UQ D O�([ DP LQ D WLRQ �

) URP �) ORZ �& KDU W��

3 ODFH �DQ \ �DE QR UP D O LW LHV�	 �
� �� �QR UP DO�S LH FHV� LQ �IL[ D WLYH

5 HP RYH �	 �Z H LJK �JRQDGV

2 EVH UYH �	 �UH FRUG �JRQDG �FRQG LWLR Q
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1RWH�DQ\�OHVLRQV��SDUDVLWHV��HWF��E\�FKHFNLQJ�
³2WKHU´��SUHVHUYH�D�VDPSOH���DQG�GHVFULEH����
�
&XW���FP�SLHFHV�IURP�WKH�SRVWHULRU�HQG��ERWWRP�
WLSV��RI�WKH�JRQDGV��DQG�SODFH�D�PD[LPXP�RI�
ILYH�JRQDG�SLHFHV�LQ�WKH�IL[DWLYH���,I�WKH�JRQDG�
LV�VPDOO��SUHVHUYH�WKH�HQWLUH�RUJDQ��

�
5HFRUG�WKH�QXPEHU�RI�SLHFHV�LQ�IL[DWLYH��DQG�
VHW�WKH�ZHLJK�ERDW�RU�IRLO�FRQWDLQLQJ�WKH�
UHPDLQGHU�RI�WKH�JRQDG�DVLGH��

�
������ 0HVHQWHULF�)DW��*RHGH�������3LFWXUHV������

������3\ORULF�FDHFD�DUH�SUHVHQW�LQ�FHUWDLQ�ILVK�
IDPLOLHV��HJ��6DOPRQLGDH��&HQWUDUFKLGDH����7KH�
IROORZLQJ�UDQNLQJ�V\VWHP�RI�PHVHQWHULF�IDW�
GHSRVLWLRQ�ZDV�GHYHORSHG�IRU�VDOPRQLGV�DQG�
KDV�EHHQ�DGDSWHG�IRU�WKH�EODFN�EDVVHV�DQG�RWKHU�
ILVKHV�KHUH���)RU�ILVKHV�ZLWKRXW�S\ORULF�FDHFD��
FKHFN�WKH�PHVHQWHULF�WLVVXHV�LQ�WKH�YLVFHUDO�
FDYLW\�IRU�KHPRUUKDJH�DQG�LQIODPPDWLRQ���,I�
WKHVH�FRQGLWLRQV�DUH�SUHVHQW��UHFRUG�WKHP�LQ�
WKH�*HQHUDO�&RPPHQWV�VHFWLRQ�RQ�WKH�)LVK�
+HDOWK�([DPLQDWLRQ�6KHHW��ZULWH�³1$´�LQ�WKH�
0HVHQWHULF�)DW�VHFWLRQ��DQG�VNLS�WR�WKH�
H[DPLQDWLRQ�RI�WKH�.LGQH\�V���VHFWLRQ�����������

�
1R�IDW�²�1R�IDW�GHSRVLWHG�DURXQG�WKH�S\ORULF�
FDHFD�DQG�QR�IDW�GHSRVLWHG�DQ\ZKHUH�LQ�WKH�
YLVFHUDO�FDYLW\��

�
6OLJKW�IDW�²�/HVV�WKDQ�����RI�HDFK�FDHFXP�LV�
FRYHUHG�ZLWK�IDW��

�
����²�DERXW�����RI�HDFK�FDHFXP�LV�FRYHUHG�
ZLWK�IDW����

�
!�����²�0RUH�WKDQ�����RI�HDFK�FDHFXP�LV�
FRYHUHG�ZLWK�IDW��

�
&RPSOHWHO\�FRYHUHG�²�3\ORULF�FDHFD�DUH�
FRPSOHWHO\�FRYHUHG�E\�D�ODUJH�DPRXQW�RI�IDW��

�
5HFRUG�WKH�PHVHQWHULF�IDW�UDWLQJ�RQ�WKH�)LVK�
+HDOWK�([DPLQDWLRQ�6KHHW��

�
������ .LGQH\�V���)ORZ�&KDUW��G����,Q�VRPH�ILVKHV�

�FRPPRQ�FDUS��FHQWUDUFKLGV���WKH�DQWHULRU�
�KHDG��DQG�SRVWHULRU��WUXQN��NLGQH\�DUH�
VHSDUDWH��LQ�RWKHUV��VDOPRQLGV��LFWDOXULGV���WKH\�
DUH�FRQWLQXRXV���:H�WUHDW�WKHP�DV�EHLQJ�
WRJHWKHU�IRU�H[DPLQDWLRQ��EXW�VHSDUDWH�IRU�
VDPSOH�FROOHFWLRQ���2EVHUYH�DQG�VDPSOH�ERWK��

�
� �������� 3RVWHULRU��7UXQN��.LGQH\��*RHGH�

������3LFWXUHV������������7KH�WUXQN�NLGQH\�LV�
H[SRVHG�E\�UHPRYLQJ�WKH�OD\HU�RI�PHVHQWHU\�DW�
WKH�SRVWHULRU�GRUVDO�ERUGHU�RI�WKH�DEGRPLQDO�
FDYLW\���2EVHUYH�LWV�FRQGLWLRQ�DV�IROORZV��FKHFN�
DOO�WKDW�DSSO\���

�
1RUPDO�²�)LUP��GDUN�UHG�FRORU�O\LQJ�UHODWLYHO\�
IODW�GRUVDOO\�LQ�WKH�YLVFHUDO�FDYLW\�DORQJ�WKH�
OHQJWK�RI�WKH�YHQWUDO�VXUIDFH�RI�WKH�YHUWHEUDO�
FROXPQ����

�
� 6ZROOHQ�²�:KROO\�RU�SDUWO\�HQODUJHG�RU��
� VZROOHQ��
�

0RWWOHG�²�*UD\�GLVFRORUDWLRQ��PRWWOHG�RU�
³SDWFK\´�LQ�DSSHDUDQFH��UDQJLQJ�IURP�VFDWWHUHG�
SDWFKHV�RI�JUD\�WR�PRVWO\�RU�WRWDOO\�JUD\�
GLVFRORUDWLRQ���7KLV�LV�QRW�WR�EH�PLVWDNHQ�IRU�
WKH�VXSHUILFLDO�JUD\�DSSHDUDQFH�FDXVHG�E\�WKH�
PHVHQWHULF�PHPEUDQHV�RQ�WKH�VXUIDFH�RI�WKH�
NLGQH\���0RYH�WKHVH�PHPEUDQHV�DVLGH�EHIRUH�
H[DPLQLQJ�DQG�UHFRUGLQJ�REVHUYDWLRQV��
�
*UDQXODU�²�7KH�NLGQH\�KDV�D�³JUDQXODU´�RU�
LUUHJXODU�VXUIDFH�ZKLFK�PD\�EH�GXH�WR�WKH�
SUHVHQFH�RI�JUDQXORPDV��KHPRUUKDJHV��
FRQJHVWLRQ�RU�RWKHU�FDXVHV���7KHVH�DUHDV�DUH�
JHQHUDOO\�QRW�KDUG�DQG�³JULWW\´��
�
8UROLWKLDVLV�²�8UROLWKLF�GHSRVLWV�DUH�KDUG�DQG�
³JULWW\´���7KLV�FRQGLWLRQ�LV�DOVR�NQRZQ�DV�
QHSKURFDOFLQRVLV�DQG�LQYROYHV�GHSRVLWLRQ�RI�
ZKLWH�RU�³FUHDP�FRORUHG´�DPRUSKRXV�PLQHUDO�
PDWHULDO�LQ�WKH�WXEXOHV�RI�WKH�NLGQH\���,W�FDQ�
UDQJH�LQ�DSSHDUDQFH�IURP�YHU\�VPDOO�ZKLWH�
VSRWV�WR�VHYHUH�FRQGLWLRQV�ZLWK�YHU\�ODUJH�
³VHUSHQWLQH´�GHSRVLWV��

�
1RWH��7KHVH�VLWHV�RI�GHSRVLWLRQ�DUH�QRW�WR�EH�
FRQIXVHG�ZLWK�WKH�6WDQQLXV�ERGLHV��FRUSRUD�RI�
6WDQQLXV���ZKLFK�DUH�WKH�ZKLWH�QRGXODU�WLVVXHV�
SUHVHQW�LQ�VDOPRQLG�NLGQH\V�DQG�ZKLFK�KDYH�DQ�
HQGRFULQH�IXQFWLRQ���7KH�6WDQQLXV�ERGLHV�DUH�
JHQHUDOO\�QRW�DVVRFLDWHG�ZLWK�WKH�WXEXOHV�DQG�
XVXDOO\�RFFXU�DW�WKH�³HGJHV´�LQ�DQ�DUHD�DERXW�
PLGZD\�DORQJ�WKH�NLGQH\���7KH\�DSSHDU�PRUH�
JOREXODU�WKDQ�GR�XUROLWKLF�GHSRVLWV���
�
2WKHU�²�7KLV�LV�XVHG�WR�FODVVLI\�DQ\�
DEHUUDWLRQV�WKDW�GR�QRW�ILW�LQWR�WKH�DERYH
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)ORZ�&KDUW��G��.LGQH\V�

([DPLQH�	�UHFRUG�WUXQN�NLGQH\�FRQGLWLRQ

)URP�)ORZ�&KDUW��

([DPLQH�	�UHFRUG�KHDG�NLGQH\�FRQGLWLRQ

3ODFH�DQ\�DEQRUPDO�WLVVXH�	�DW�
OHDVW���QRUPDO�WLVVXH�SLHFH�LQ�IL[DWLYH

$EQRUPDO
WUXQN
NLGQH\"

1

<

&XW�LQWR���FP�SLHFHV

&XW�RXW�DEQRUPDOLWLHV�	�FXW�
QRUPDO�WLVVXH�LQWR���FP�SLHFHV

3ODFH�DQ\�DEQRUPDO�WLVVXH�	�DW�OHDVW�RQH
��FP�QRUPDO�WLVVXH�SLHFH�LQ�IL[DWLYH

$EQRUPDO
KHDG
NLGQH\"

1

<

&XW�LQWR���FP�SLHFHV

&XW�RXW�DEQRUPDOLWLHV�	�FXW�
QRUPDO�WLVVXH�LQWR���FP�SLHFHV

5HWXUQ�WR�)ORZ�&KDUW����0DVWHU�
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VFKHPH��GHVFULEH��
�

5HFRUG�WKH�WUXQN�NLGQH\�DSSHDUDQFH�RQ�WKH�
)LVK�+HDOWK�([DPLQDWLRQ�6KHHW��

�
3ODFH�DW�OHDVW�RQH���FP�SLHFH�RI�WKH�WUXQN�
NLGQH\�LQ�WKH�IL[DWLYH��DQG�UHFRUG�WKH�QXPEHU�
RI�SLHFHV�LQ�IL[DWLYH��LI�SRVVLEOH²ILVK�NLGQH\�
WHQGV�WR�IDOO�DSDUW��RQ�WKH�)LVK�+HDOWK�
([DPLQDWLRQ�6KHHW��

�
���������$QWHULRU��+HDG��.LGQH\���,Q�ILVKHV�
ZLWK�VHSDUDWH�NLGQH\V��WKH�KHDG�NLGQH\�LV�
ORFDWHG�GRUVDO�WR�WKH�OLYHU�DQG�PD\�EH�YLHZHG�
DIWHU�WKH�ODWWHU�KDV�EHHQ�UHPRYHG��

�
5HFRUG�WKH�KHDG�NLGQH\�DSSHDUDQFH�
DFFRUGLQJ�WR�WKH�FULWHULD�DERYH��UHFRUG�
REVHUYDWLRQV�LQ�WKH�VDPH�VHFWLRQ�DV�DERYH��
�
5HPRYH�DV�PXFK�RI�WKH�KHDG�NLGQH\�DV�\RX�FDQ�
�DW�OHDVW�RQH���FP�SLHFH��DQG�SODFH�LW�LQ�
IL[DWLYH���5HFRUG�WKH�QXPEHU�RI�SLHFHV�LQ�
IL[DWLYH��LI�SRVVLEOH��RQ�WKH�)LVK�+HDOWK�
([DPLQDWLRQ�6KHHW��

�
�����6FDOHV�RU�6SLQHV��)ORZ�&KDUW����
�����&ROOHFW�D�VFDOH�VDPSOH��PRVW�ILVKHV��RU�SHFWRUDO�ILQ�
VSLQH��LFWDOXULGV��IURP�WKH�OHIW�VLGH�RI�WKH�ILVK���,I�WKH�OHIW�
VLGH�LV�GDPDJHG��L�H���VFDOHV�RU�SHFWRUDO�ILQ�QRW�SUHVHQW���
FROOHFW�IURP�WKH�ULJKW�VLGH��
�

6SLQ\�UD\HG�ILVKHV��EDVV��ZDOOH\H��HWF���²�
IURP�WKH�DUHD�RI�WKH�DSSUHVVHG�SHFWRUDO�ILQ�
�)LJXUH��$���

�
6RIW�UD\HG�ILVKHV��FRPPRQ�FDUS��VXFNHUV��HWF���
²�EHQHDWK�WKH�DQWHULRU�SRUWLRQ�RI�WKH�GRUVDO�
ILQ��DERYH�WKH�ODWHUDO�OLQH��)LJXUH��%���

�
,FWDOXULGV��L�H���FDWILVKHV��²�HQWLUH�
GLVDUWLFXODWHG�SHFWRUDO�VSLQH��FXW�DZD\�DV�
PXFK�ILQ�DQG�IOHVK�DV�SRVVLEOH���%H�VXUH�WR�JHW�
WKH�EDVH�RI�WKH�VSLQH��L�H���WZLVW�RII�OLNH�D�
FKLFNHQ�OHJ���

�
1RWH��7KHVH�VWUXFWXUHV�DUH�LQFOXGHG�DV�UHSUHVHQWDWLYH�
EHFDXVH�PRVW�ILVKHU\�ELRORJLVWV�KDYH�WKH�WUDLQLQJ��
H[SHULHQFH��DQG�HTXLSPHQW�QHFHVVDU\�WR�UHDG�WKHP���
2WKHU�KDUG�VWUXFWXUHV��RWROLWKV��RSHUFXODU�ERQHV��
YHUWHEUDH��HWF���PD\�EH�XVHG�LI�WKHVH�VWUXFWXUHV�DUH�
NQRZQ�WR�EH�YDOLG�LQGLFDWRUV�RI�DJH�LQ�WKH�VSHFLHV�\RX�
DUH�ZRUNLQJ�ZLWK�DQG�\RX�KDYH�WKH�FDSDELOLW\�WR�UHDG�

WKHP��
�
�����3ODFH�WKH�VFDOH�RU�VSLQH�VDPSOH�LQ�D�ODEHOHG�VFDOH�
HQYHORSH��)LJXUH����DQG�DOORZ�WR�DLU�GU\���6WRUH�LW�XQWLO�LW�
FDQ�EH�UHDG���5HFRUG�WKDW�WKH�VDPSOH�ZDV�FROOHFWHG�
DQG�WKH�VLGH�RI�WKH�ILVK�IURP�ZKLFK�LW�ZDV�FROOHFWHG�RQ�
WKH�)LVK�+HDOWK�([DPLQDWLRQ�6KHHW��
�
�����3UHSDULQJ�&DUFDVV�6DPSOHV��)ORZ�&KDUW����
�����3UHSDUH�WKH�FDUFDVV�IRU�FKHPLFDO�DQDO\VLV�E\�SODFLQJ�
XQXVHG�SDUWV�RI�WKH�OLYHU�DQG�JRQDGV�EDFN�LQWR�WKH�
DEGRPLQDO�FDYLW\�RI�WKH�ILVK���7R�DYRLG�ILQV�SRNLQJ�
WKURXJK�WKH�DOXPLQXP�IRLO��FXW�ILQ�VSLQHV�DW�EDVH���:UDS�
WKH�FDUFDVV�VHFXUHO\�LQ�WKH�DOXPLQXP�IRLO�WKDW�ZDV�XVHG�
LQ�WKH�H[DPLQDWLRQ���GXOO�VLGH�LQ�VKLQ\�VLGH�RXW����/DUJH�
ILVK�PD\�QHHG�WR�EH�GRXEOH�ZUDSSHG���7LH�WKH�SUHYLRXVO\�
SUHSDUHG�ILVK�,'�ODEHO��)LJXUH����VHFXUHO\�WR�WKH�FDXGDO�
SHGXQFOH��RXWVLGH�RI�WKH�IRLO����3ODFH�WKH�FDUFDVV�VDPSOH�
LQ�D�ODUJH�SODVWLF�EDJ�RI�WKH�SURSHU�FRPSRVLWH��VHH�VWXG\�
SODQ��DQG�FKLOO�RQ��ZHW��LFH��
�����$GG�WKH�FDUFDVV�VDPSOH�WR�WKH�WDOO\�RI�WKH�
DSSURSULDWH�FRPSRVLWH�VDPSOH��L�H���ZULWH�WKH�,'�
QXPEHU�RI�WKH�LQGLYLGXDO�ILVK��LQ�WKH�DSSURSULDWH�
EORFN�RQ�WKH�&RPSRVLWH�6DPSOH�:RUNVKHHW��

�
5HPLQGHU��.HHS�LQWHU�VH[�RU�LQGHWHUPLQDWH�LQGLYLGXDOV�
VHSDUDWH�XQWLO�WKH�JHQGHU�KDV�EHHQ�FRQILUPHG�
KLVWRORJLFDOO\��
�
���� �&OHDQLQJ�(TXLSPHQW���
�����7KRURXJKO\�ULQVH�DOO�FRQWDFW�VXUIDFHV��PHDVXULQJ�
ERDUG��WDEOH��HWF���ZLWK�WDS�RU�DPELHQW�ZDWHU���:DVK�DOO�
GLVVHFWLQJ�HTXLSPHQW�ZLWK�'�,��ZDWHU��DQG�IROORZ�ZLWK�DQ�
DFHWRQH�ULQVH����
�
: 5HPLQGHU���$FHWRQH�LV�IODPPDEOH��
�
�
�����352&(66,1*�3/$60$�25�6(580�6$03/(6��������������

������������������������������)/2:�&+$57����
�
�����3ODVPD�
�����7KLV�SURFHGXUH�FDQ�EH�LQLWLDWHG�DW�DQ\�WLPH��EXW�WKH�
FHQWULIXJH�URWRU�PXVW�EH�EDODQFHG���%DODQFH�WKH�URWRU�E\�
VSDFLQJ�WXEHV�HYHQO\���,I�DQ�HYHQ�QXPEHU�RI�VDPSOHV�LV�
QRW�DYDLODEOH��ILOO�DQ�HPSW\�WXEH�ZLWK�ZDWHU�DQG�XVH�LW�WR�
EDODQFH�WKH�URWRU���5HPRYH�WKH�FDSV�IURP�WKH�FKLOOHG�
YDFXXP�FRQWDLQHUV�WR�EH�FHQWULIXJHG��
�����&HQWULIXJH�WKH�WXEHV�IRU����PLQ�#������USP��WKHQ�
FKHFN�WKH�VDPSOHV��WKH�SODVPD�VKRXOG�EH�WUDQVSDUHQW�DQG
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)URP�)ORZ�&KDUW��

&KLOO

:KHQ�ILQLVKHG�DGGLQJ�ILVK��WLH�EDJ�	�WDJ�LW

3ODFH�LQ�RXWHU�EDJ�FRQWDLQLQJ�ODEHO

7LH�RXWHU�EDJ�	�WDJ�LW

&KLOO�FRPSRVLWH�VDPSOHV

1

.HHS�LQ�VHSDUDWH�EDJ�IRU�KLVWRSDWKRORJLFDO�,'

<

:UDS�ILVK�LQ�IRLO

7LH�ILVK�,'�ODEHO�WR�FDXGDO�SHGXQFOH

6WRS

)ORZ�&KDUW����&DUFDVV�3UHSDUDWLRQ�

5HWXUQ�XQXVHG�OLYHU�DQG�JRQDG�WR�FDUFDVV

3ODFH�LQ�DSSURSULDWH�FRPSRVLWH�EDJ

*HQGHU
NQRZQ"

&OHDQ�HTXLSPHQW
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VWUDZ�FRORUHG���,I�LW�LV�QRW��VSLQ�WKH�VDPSOHV�IRU�DQRWKHU�
���PLQ���7R�DYRLG�ZDUPLQJ��GR�QRW�JR�EH\RQG����PLQ�
WRWDO�ZLWKRXW�UH�FKLOOLQJ�WKH�VDPSOH�V���

�
1RWH��3LQN�VHUXP�RU�SODVPD�FRORU�WKDW�GRHV�QRW�FOHDU�
ZLWK�FHQWULIXJDWLRQ�LQGLFDWHV�KHPRO\VLV��EUHDNDJH�RI�
UHG�FHOO�PHPEUDQHV���ZKLFK�PD\�EH�FDXVHG�E\�RYHU�
DVSLUDWLRQ�GXULQJ�EORRG�FROOHFWLRQ�RU�URXJK�KDQGOLQJ�
�DJLWDWLRQ��GLVSHQVLQJ�WRR�YLJRURXVO\��GXULQJ�
SURFHVVLQJ���,I�LW�RFFXUV�UHJXODUO\��VRPH�DGMXVWPHQW�RI�
WHFKQLTXH�PD\�EH�LQGLFDWHG��
�
$VSLUDWH�WKH�SODVPD�ZLWK�D�WUDQVIHU�SLSHWWH��)LJXUH�
�%���LI�QHFHVVDU\��GLYLGH�HDFK�VDPSOH�DPRQJ�WKH�
ODEHOHG���P/�FU\RJHQLF�YLDOV��QXPEHU�VSHFLILHG�LQ�WKH�
VWXG\�SODQ����'RQ¶W�WU\�WR�JHW�HYHU\�GURS�RI�SODVPD���,W�LV�
EHWWHU�WR�OHDYH�D�OLWWOH�LQ�WKH�FU\RJHQLF�YLDOV�WKDQ�WR�
FRQWDPLQDWH�WKH�SODVPD�ZLWK�GHEULV���,I�\RX�GLVWXUE�WKH�
UHG�EORRG�FHOO�SHOOHW�LQ�WKH�ERWWRP�RI�WKH�WXEH��UH�
FHQWULIXJH�WKH�VDPSOH�IRU�D�IHZ�PLQXWHV��
�����6HFXUHO\�FDS�WKH�FU\RJHQLF�YLDOV��WKHQ�IUHH]H�WKHP�LQ�
GU\�LFH��QRW�VOXVK�GXH�WR�SRWHQWLDO�HWKDQRO�
FRQWDPLQDWLRQ����'LVFDUG�WKH�H[FHVV�SODVPD�DQG�SHOOHW���
5HFRUG�WKH�QXPEHU�RI�SODVPD�VDPSOHV�FROOHFWHG�RQ�
WKH�)LVK�+HDOWK�([DPLQDWLRQ�6KHHW��
�
���� �6HUXP�
�����$OORZ�WKH�EORRG�VDPSOHV�WR�FORW�RQ��ZHW��LFH���:KHQ�
WKH�VDPSOHV�KDYH�FRPSOHWHO\�FORWWHG�DQG�WKH�FORW�KDV�
UHWUDFWHG��FHQWULIXJH�DV�SHU�6HFWLRQ�������$VSLUDWH�WKH�
VHUXP�ZLWK�D�WUDQVIHU�SLSHWWH���,I�QHFHVVDU\��GLYLGH�HDFK�
VDPSOH�DPRQJ�WKH�ODEHOHG���P/�FU\RJHQLF�YLDOV�
�QXPEHU�VSHFLILHG�LQ�WKH�VWXG\�SODQ����'R�QRW�GLVWXUE�WKH�
FORW���,I�\RX�GLVWXUE�WKH�FORW��DOORZ�WKH�SDUWLFXODWH�
PDWHULDOV�WR�VHWWOH�DJDLQ�EHIRUH�DWWHPSWLQJ�WR�DVSLUDWH�WKH�
VHUXP��
�����6HFXUHO\�FDS�WKH�FU\RJHQLF�YLDOV��WKHQ�IUHH]H�WKHP�LQ�
GU\�LFH��QRW�VOXVK�GXH�WR�SRWHQWLDO�HWKDQRO�
FRQWDPLQDWLRQ����'LVFDUG�WKH�H[FHVV�VHUXP�DQG�FORW���
5HFRUG�WKH�QXPEHU�RI�VHUXP�VDPSOHV�FROOHFWHG�RQ�WKH�
)LVK�+HDOWK�([DPLQDWLRQ�6KHHW��
�
�
�����3267�&2//(&7,21�$1'�352&(66,1*�352&('85(6�
�
�����3DFNDJH�DQG�6WRUH�&RPSRVLWH�6DPSOHV�
�)ORZ�&KDUW����
�����8VLQJ�D�SHUPDQHQW��ZDWHUSURRI��IHOW�WLSSHG�SHQ��
SUHSDUH�D�ODEHO�>VPDOO����FP�[���FP��SLHFH�RI�
ZDWHUSURRI�SDSHU@�DQG�WZR�WLH�WDJV�IRU�HDFK�
FRPSRVLWH�VDPSOH�E\�ZULWLQJ�WKH�FRUUHFW�FRGH�RQ�WKH��
�

ODEHO�DQG�ERWK�WDJV��
�����2Q�WKH�&RPSRVLWH�6DPSOH�:RUNVKHHW��FKHFN�WKH�
LGHQWLW\�RI�WKH�FRPSRVLWH�VDPSOHV�\RX�KDYH�JHQHUDWHG�DW�
WKH�VWDWLRQ���'RXEOH�EDJ�WKH�FRPSRVLWH�FDUFDVV�
VDPSOHV���3ODFH�WKH�FRPSRVLWH�VDPSOH�ODEHO�LQ�WKH�RXWHU�
EDJ��DQG�WLH�HDFK�EDJ�VKXW�ZLWK�D�PDWFKLQJ�ODEHOHG�WDJ���
7KH�WHDP�OHDGHU�FKHFNV�WR�VHH�WKDW�WKH�WDJ�FRGHV�
PDWFK�ZKDW�LV�UHFRUGHG�RQ�WKH�&RPSRVLWH�6DPSOH�
:RUNVKHHW���$IWHU�FRQILUPLQJ�WKDW�WKH�DFWXDO�FRGHV�
PDWFK�WKRVH�UHFRUGHG�RQ�WKH�VKHHW��LQLWLDO�WKH�VKHHW�LQ�WKH�
³5HYLHZHU¶V�,QLWLDOV´�ER[���6WRUH�WKH�FRPSRVLWH�VDPSOHV�
LQ�FRROHUV�ZLWK��ZHW��LFH��
�
�����&RPSOHWH�DQG�&KHFN�)LVK�+HDOWK�
([DPLQDWLRQ�DQG�6WDWLRQ�,GHQWLILFDWLRQ�6KHHWV�
�����3RVW�FDOLEUDWH�WKH�EDODQFHV�E\�UH�ZHLJKLQJ�WKH�
FDOLEUDWLRQ�PDVVHV��DQG�UHFRUG�WKH�³$IWHU´�FDOLEUDWLRQ�
UHDGLQJV�RQ�WKH�6WDWLRQ�,GHQWLILFDWLRQ�6KHHW���7XUQ�RII�
WKH�EDODQFH�V��DQG�UH�SDFN�WKHP�LQ�WKHLU�FDVH�V���
�����7KH�WHDP�OHDGHU�FKHFNV�WKH�)LVK�+HDOWK�
([DPLQDWLRQ�6KHHWV�DQG�WKH�6WDWLRQ�,GHQWLILFDWLRQ�
6KHHWV�DJDLQ�WR�EH�FHUWDLQ�WKDW�DOO�LQIRUPDWLRQ�KDV�
EHHQ�UHFRUGHG�DQG�LV�OHJLEOH���%H�FHUWDLQ�WKDW�WKH�
JHQGHUV�VSHFLILHG�LQ�WKH�³JRQDGV´�VHFWLRQ�PDWFKHV�ZKDW�
LV�ZULWWHQ�DW�WKH�WRS�RI�SDJH�����$IWHU�HDFK�VKHHW�KDV�EHHQ�
UHYLHZHG�DQG�DSSURYHG��LW�VKRXOG�EH�LQLWLDOHG�LQ�WKH�
³5HYLHZHU¶V�,QLWLDOV´�ER[��
�
�����&OHDQ�XS�
�����)DVWHQ�WKH�OLG�RQ�WKH�VKDUSV�FRQWDLQHU��WDSH�LW�FORVHG��
DQG�SODFH�LW�LQ�WKH�WUDVK�EDJ���3URSHUO\�GLVSRVH�RI�XVHG�
H[SHQGDEOHV���7KRURXJKO\�FOHDQ�DOO�ZRUN�VXUIDFHV����
�����7KRURXJKO\�FOHDQ�DQG�LQVSHFW�DOO�HTXLSPHQW�XVHG�LQ�
WKH�ILHOG�WR�SURWHFW�DJDLQVW�WKH�WUDQVSRUWDWLRQ�RI�OLYLQJ�
RUJDQLVPV�DPRQJ�ZDWHUZD\V����
�
1RWH��3URFHGXUHV�IRU�FOHDQLQJ�HTXLSPHQW�DUH�EH\RQG�
WKH�VFRSH�RI�WKLV�GRFXPHQW�DQG�PD\�YDU\�DPRQJ�
DJHQFLHV��UHJLRQV��VWDWHV��DQG�ZDWHU�ERGLHV����
�
3D\�SDUWLFXODUO\�FORVH�DWWHQWLRQ�WR�ERDWV��LQFOXGLQJ�OLYH�
ZHOOV���PRWRUV��WUDLOHUV��DQG�WXEV�XVHG�WR�KROG�ILVK���$�
VWRS�DW�D�FDU�ZDVK�PD\�EH�DGYDQWDJHRXV��EH�VXUH�WR�ULQVH�
WKRURXJKO\�ZLWK�FOHDQ�ZDWHU����$�JDUGHQ�VSUD\HU�RU�SXPS�
VSUD\�ERWWOH�FRQWDLQLQJ�D�ZHDN�EOHDFK�VROXWLRQ�FDQ�EH�
XVHG�IRU�D�ILQDO�ULQVH�RI�DOO�HTXLSPHQW��
�����7DS�ZDWHU�LV�VXIILFLHQW�IRU�FOHDQLQJ�VPDOOHU�
HTXLSPHQW��SDQV��PHDVXULQJ�ERDUGV��FRROHUV��OLYH�
ER[HV���IROORZHG�E\�WKH�EOHDFK�VROXWLRQ���'H�LRQL]HG�
ZDWHU�VKRXOG�EH�XVHG�WR�ULQVH�GLVVHFWLQJ�HTXLSPHQW�DQG�
WKH�ZHLJKLQJ�SDQV�RI�HOHFWURQLF�EDODQFHV��EH�FDUHIXO�����
*LYH�GLVVHFWLQJ�HTXLSPHQW�D�ILQDO�DFHWRQH�ULQVH��
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�
�����,I�\RX�DUH�VKLSSLQJ�OLYHU�VDPSOHV�LQ�GU\�LFH��XVH�WKH�
VORWWHG�VSRRQ�WR�WUDQVIHU�DQ\�IUR]HQ�OLYHU�VDPSOHV�LQ�WKH�
VOXVK�EDWK�WR�WKH�SODVWLF�VWRUDJH�ER[�HV���DQG�WUDQVIHU�WKH�
ER[HV�WR�WKH�GU\�LFH�FRROHU���7UDQVIHU�SODVPD�RU�VHUXP�
VDPSOHV�WKDW�KDYH�EHHQ�IUR]HQ�LQ�GU\�LFH�WR�WKH�SODVWLF�
VWRUDJH�ER[�HV��DQG�EDFN�LQWR�WKH�GU\�LFH�FRROHU���.HHS�
WKH�VDPSOHV�VHSDUDWHG�E\�W\SH��OLYHU�DQG�SODVPD�RU�
VHUXP��DQG�ORDG�ZLWK�WKH�ODEHOHG�VXUIDFHV�IDFLQJ�LQ�RQH�
GLUHFWLRQ�VR�UHFHLYLQJ�SHUVRQQHO�FDQ�HDVLO\�UHDG�WKHP��
�����,I�\RX�DUH�XVLQJ�D�OLTXLG�QLWURJHQ�GU\�VKLSSHU��
WUDQVIHU�WKH�IUR]HQ�OLYHU�DQG�SODVPD�RU�VHUXP�VDPSOHV�WR�
WKH�GU\�VKLSSHU���/RDG�WKH�DOXPLQXP�FDQHV��DQG�NHHS�WKH�
VDPSOHV�VHSDUDWHG�E\�W\SH��OLYHU�DQG�SODVPD�RU�VHUXP����
/RDG�WKH�FU\RJHQLF�YLDOV�ZLWK�WKH�ODEHOHG�VXUIDFHV�IDFLQJ�
RXWZDUG�VR�UHFHLYLQJ�SHUVRQQHO�FDQ�UHDG�WKHP��
�����:KHQ�DOO�VDPSOHV�KDYH�EHHQ�WUDQVIHUUHG��HPSW\�WKH�
VOXVK�EDWK��DV�QRWHG�HDUOLHU��\RX�PD\�UH�XVH�WKH�HWKDQRO��
�����,I�OLYHU��SODVPD��RU�VHUXP�VDPSOHV�ZLOO�EH�VKLSSHG�LQ�
GU\�LFH��WKH\�VKRXOG�EH�VKLSSHG�WR�FRRSHUDWLQJ�
ODERUDWRULHV�RU�RWKHUZLVH�WUDQVIHUUHG�WR�D����&�IUHH]HU�
ZLWKLQ����KRXUV�RI�FROOHFWLRQ���,I�\RX�DUH�YLVLWLQJ�PRUH�
WKDQ�RQH�VWDWLRQ��WKLV�LPSOLHV�WKDW�\RX�ZLOO�KDYH�WR�VKLS�
VDPSOHV�EHIRUH�\RX�UHWXUQ�WR�\RXU�GXW\�VWDWLRQ���)LQG�
RXW�LQ�DGYDQFH�KRZ�DQG�IURP�ZKHUH�\RX�ZLOO�EH�
VKLSSLQJ�VDPSOHV��DQG�SODQ�\RXU�WULS�DFFRUGLQJO\���
6DPSOHV�LQ�OLTXLG�QLWURJHQ�FDQ�EH�NHSW�ORQJHU��
GHSHQGLQJ�RQ�DPELHQW�WHPSHUDWXUHV�DQG�WKH�OHQJWK�RI�
WLPH�VLQFH�WKH�VKLSSHU�ZDV�FKDUJHG���&RQVXOW�WKH�VWXG\�
SODQ�RU�SURWRFRO�WR�GHWHUPLQH�WKH�UHFLSLHQW�V��RI�IUR]HQ�
VDPSOHV��
�
1RWH��,W�LV�HVVHQWLDO�WKDW�DQ\�UHFHLYLQJ�ODERUDWRU\�EH�
QRWLILHG�E\�WHOHSKRQH�LQ�DGYDQFH�RI�VKLSSLQJ�IUR]HQ�
VDPSOHV���6SHDN�GLUHFWO\�WR�WKH�GHVLJQDWHG�LQGLYLGXDOV���
'R�QRW�VKLS�LI�\RX�KDYH�RQO\�OHIW�D�YRLFH�PDLO�PHVVDJH�
RU�VHQW�D�)$;�RU�(�PDLO�PHVVDJH�WKDW�KDV�QRW�EHHQ�
FRQILUPHG��
�
�����&RPSOHWH�DQG�VLJQ�D�&2&�IRUP��DQG�DWWDFK�LW�DQG�WKH�
DGGUHVVHG�VKLSSLQJ�ODEHO�WR�WKH�RXWVLGH�RI�WKH�FRROHU��LI�
VKLSSLQJ�LQ�GU\�LFH����)RU�OLTXLG�QLWURJHQ�GU\�VKLSSHUV��
SODFH�WKH�&2&�LQVLGH�WKH�OLG�RI�WKH�VKLSSLQJ�FDVH���%H�
VXUH�WKDW�WKH�GU\�VKLSSHU�LV�SURSHUO\�ODEHOHG��³'5<�
6+,33(5��121�+$=$5'286´��RQ�WKH�RXWVLGH�RI�WKH�
VKLSSLQJ�FRQWDLQHU���%HIRUH�ORDGLQJ�VDPSOHV��EH�VXUH�
WKDW�WKH�GU\�VKLSSHU�FRQWDLQV�QR�/,48,'�QLWURJHQ�
E\�WLSSLQJ�LW�RQ�LWV�VLGH��RXWGRRUV����6KLSSLQJ�
FRPSDQLHV�ZLOO�QRW�DFFHSW�FRQWDLQHUV�WKDW�FRQWDLQ�
DQ\�/,48,'�QLWURJHQ��VHH�$SSHQGL[�)���
�

1RWH��6WRUH�WKH�GU\�LFH�RU�OLTXLG�QLWURJHQ�VKLSSHUV�LQ�D�
IUHH]HU�LI�SRVVLEOH��UHPHPEHU�WKDW�HVFDSLQJ�UHIULJHUDQW�
JDVVHV�PD\�GLVSODFH�WKH�DLU�IURP�WKH�IUHH]HU�����&KHFN�
GU\�LFH�UHJXODUO\�DQG�VXSSOHPHQW�LW�DV�QHFHVVDU\���0RVW�
LPSRUWDQWO\��FKHFN�\RXU�GU\�LFH�RU�OLTXLG�QLWURJHQ�
LPPHGLDWHO\�EHIRUH�\RX�VKLS���,I�\RX�DUH�VKLSSLQJ�
VDPSOHV�RQ�GU\�LFH��UHPHPEHU�WR�VKLS�WKHP�E\�7KXUVGD\��
�
�

������8321�5(7851�)520�7+(�),(/'�
�
������6KLS�)UR]HQ�/LYHU��3ODVPD��DQG�6HUXP�
6DPSOHV��SHU�6HFWLRQ������
�
������3URFHVV�DQG�)UHH]H�&RPSRVLWH�)LVK�
6DPSOHV�
�����%HIRUH�IUHH]LQJ�WKH�FRPSRVLWH�ILVK�VDPSOHV��FRQILUP�
WKH�LGHQWLW\�RI�DQ\�VSHFLPHQV�\RX�UHPDLQ�XQVXUH�RI��
VROLFLW�H[SHUW�DGYLFH�LI�QHFHVVDU\���0DNH�DQ\�QHFHVVDU\�
FKDQJHV�RQ�WKH�:RUNVKHHWV�DQG�UH�EDJ�VDPSOHV�DV�
QHFHVVDU\�WR�HQVXUH�WKH�FRUUHFW�FRPSRVLWLRQ�RI�HDFK�
VDPSOH��
�����%H�VXUH�WR�LQLWLDO�DQG�GDWH�DQ\�FRUUHFWLRQV�\RX�
PDNH�RQ�DQ\�:RUNVKHHW��
�����)UHH]H�WKH�FRPSRVLWH�VDPSOHV��DQG�VWRUH�WKHP�
IUR]HQ�XQWLO�WKH\�DUH�UHDG\�WR�EH�VKLSSHG�WR�WKH�DQDO\WLFDO�
ODERUDWRU\���6KLS�FRPSRVLWH�VDPSOHV�LQ�GU\�LFH�ZLWK�D�
FRPSOHWHG�&2&�IRUP��
�
������3KRWRFRS\�DQG�0DLO�'DWD�6KHHWV�DQG�
2WKHU�5HFRUGV�
�����,I�WKH�SURMHFW�FRRUGLQDWRU�VWXG\�GLUHFWRU�LV�VWDWLRQHG�
HOVHZKHUH��ILHOG�WHDPV�VKRXOG�PDNH�WZR�FRSLHV�RI�DOO�
GDWD�VKHHWV�DQG�ILHOG�QRWHV���2QH�VHW�RI�FRSLHV�DQG�WKH�
QRWHERRN�VKRXOG�EH�UHWDLQHG�E\�WKH�WHDP�OHDGHU���7KH�
VHFRQG�VHW�RI�FRSLHV�DQG�WKH�RULJLQDO�GDWD�VKHHWV�VKRXOG�
EH�VHQW�WR�WKH�SURMHFW�FRRUGLQDWRU�VWXG\�GLUHFWRU�DORQJ�
ZLWK�D�FRPSOHWHG�&2&�IRUP���,I�WKH�SURMHFW�
FRRUGLQDWRU�VWXG\�GLUHFWRU�LV�D�PHPEHU�RI�WKH�ILHOG�WHDP��
UHWDLQ�ERWK�WKH�RULJLQDO�GDWD�VKHHWV�DQG�ILHOG�QRWHV�DQG�DW�
OHDVW�RQH�VHW�RI�SKRWRFRSLHV���)RU�DGGLWLRQDO�VHFXULW\��
VWRUH�WKH�RULJLQDOV�DQG�FRSLHV�LQ�VHSDUDWH�ORFDWLRQV��
�
������6KLS�+LVWRSDWKRORJ\�6DPSOHV�
�����%HIRUH�\RX�VKLS�WKHVH�VDPSOHV��WRS�RII�WKH�IL[DWLYH�
DQG�FKHFN�HDFK�ERWWOH�WR�EH�FHUWDLQ�WKDW�WKH�WRSV�DUH�
WLJKWO\�IDVWHQHG���6DPSOHV�VKRXOG�EH�VKLSSHG�ZLWK�D�
FRPSOHWHG�&2&�IRUP���&KHFN�WUDQVSRUW�UHVWULFWLRQV�
IRU�\RXU�JLYHQ�IL[DWLYH�WR�GHWHUPLQH�WKH�PHWKRG�RI�
WUDQVSRUWDWLRQ�DQG�SDFNDJLQJ�LQVWUXFWLRQV��
������3URFHVV�)LOP�
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�����$V�VRRQ�DV�SRVVLEOH��DQQRWDWH�\RXU�VOLGHV��
SKRWRJUDSKV�RU�YLGHRWDSH���PDUN�WKH�VWDWLRQ�QXPEHU��
ILVK�LGHQWLILFDWLRQ�QXPEHU��LI�DSSOLFDEOH���DQG�GDWH��
�
������$JH�)LVK�DQG�0DLO�$JH�'DWD�
�����)LVK�VKRXOG�EH�DJHG�XVLQJ�WKH�WHFKQLTXHV�GHYHORSHG�
IRU�WKH�VWUXFWXUH��H�J��VFDOH��VSLQH��RSHUFOH��WKDW�ZDV�
FROOHFWHG���7KHVH�WHFKQLTXHV�PD\�YDU\�ZLWK�VSHFLHV���,I�
WKH�RULJLQDO�GDWD�PXVW�EH�VHQW�WR�D�FRRSHUDWLQJ�
ODERUDWRU\��RULJLQDO�GDWD�VKHHWV�VKRXOG�EH�VKLSSHG�ZLWK�D�
FRPSOHWHG�&2&�IRUP���&2&�LV�RSWLRQDO�LI�SKRWRFRSLHG�
GDWD�VKHHWV�DUH�EHLQJ�VKLSSHG��
�
������7KRURXJKO\�&OHDQ�1RQ�([SHQGDEOH�
(TXLSPHQW�
�����(TXLSPHQW�DQG�VXSSOLHV�VKRXOG�EH�FOHDQHG�DV�VRRQ�DV�
SRVVLEOH�DIWHU�UHWXUQLQJ�IURP�WKH�ILHOG���'R�QRW�XVH�
GHWHUJHQWV�RU�RWKHU�FOHDQLQJ�DJHQWV�WKDW�FRXOG�GDPDJH�
VSHFLPHQV�RU�ELDV�ODERUDWRU\�DQDO\VHV�GXULQJ�WKH�QH[W�
VDPSOLQJ�WULS��
�
5HPLQGHU��6SHFLDO�FDUH�VKRXOG�EH�WDNHQ�ZKHQ�FOHDQLQJ�
HTXLSPHQW�WR�HQVXUH�WKDW�QR�OLYLQJ�RUJDQLVPV�DUH�
WUDQVSRUWHG�IURP�RQH�ZDWHUZD\�WR�WKH�QH[W��
�
�

������$&.12:/('*0(176�
�
�����,Q�DGGLWLRQ�WR�WKH�REMHFWLYHV�VWDWHG�LQ�6HFWLRQ������WKH�
EDVLQ�ZLGH�VDPSOLQJ�FRQGXFWHG�LQ������DQG������DOVR�
VRXJKW�WR�HYDOXDWH�WKH�DGPLQLVWUDWLYH�DQG�ORJLVWLFDO�
IHDVLELOLW\�RI�LPSOHPHQWLQJ�WKH�%(67�3URJUDP�WKURXJK�
SDUWQHUVKLSV�ZLWK�RWKHU�DJHQFLHV�DQG�86*6�SURJUDPV����
&RQVHTXHQWO\��WKH�VWXGLHV�ZHUH�XQGHUWDNHQ�MRLQWO\�E\�WKH�
%(67�SURJUDP��WKH�'LYLVLRQ�RI�(QYLURQPHQWDO�
&RQWDPLQDQWV�RI�WKH�):6��DQG�WKH�86*6���1$:4$�
SURJUDP���)LHOG�SRUWLRQV�RI�WKH�VWXGLHV�ZHUH�FRRUGLQDWHG�
DQG�LPSOHPHQWHG�E\�):6�(QYLURQPHQWDO�&RQWDPLQDQWV�
6SHFLDOLVWV�VWDWLRQHG�DW�(FRORJLFDO�6HUYLFHV�)LHOG�
2IILFHV�DQG�E\�1$:4$�ELRORJLVWV��ZKR�ZHUH�WUDLQHG�LQ�
WKH�SURFHGXUHV�GHVFULEHG�LQ�WKLV�JXLGH���:H�JUHDWO\�
DSSUHFLDWH�WKH�DVVLVWDQFH�RI�WKH�):6�DQG�86*6�
ELRORJLVWV�DQG�RWKHUV�ZKR�SDUWLFLSDWHG�LQ�WKH������DQG�
�����VWXGLHV��HVSHFLDOO\�WKRVH�ZKR�SURYLGHG�LQSXW�LQWR�
WKH�GHYHORSPHQW�RI�WKLV�JXLGH��WKH�%(67�SURJUDP�IRU�
VXSSRUWLQJ�WKH�EXON�RI�WKH������DQG������VWXGLHV�DQG�WKH�
SUHSDUDWLRQ�DQG�SXEOLFDWLRQ�RI�WKLV�JXLGH��DQG�WKH�
1$:4$�SURJUDP�IRU�VXSSRUWLQJ�SDUWV�RI�WKH������
VWXG\�DQG�FRQWULEXWLQJ�WR�WKH�SUHSDUDWLRQ�RI�WKH�JXLGH���
$��'RQDKXH��5��-XQJ��DQG�'��1LFNV�DOVR�FRQWULEXWHG�
VXEVWDQWLDOO\�WR�WKH�GHYHORSPHQW�RI�WKLV�JXLGH���7KH�

UHYLHZ�FRPPHQWV�RI�&��'HQVPRUH�DQG�6��*RRGEUHG�
ZHUH�YHU\�KHOSIXO���5��/LSNLQ�DQG�5��<RXQJ�SUHSDUHG�WKH�
ILQDO�FRS\��
�
�

����� 5()(5(1&(6�
�
$GDPV�60���������6WDWXV�DQG�XVH�RI�ELRORJLFDO�

LQGLFDWRUV�IRU�HYDOXDWLQJ�WKH�HIIHFWV�RI�VWUHVV�RQ�
ILVK��,Q��$GDPV�60��HGLWRU��%LRORJLFDO�
LQGLFDWRUV�RI�VWUHVV�LQ�ILVK��$PHULFDQ�)LVKHULHV�
6RFLHW\�6\PSRVLXP����%HWKHVGD��0'���
$PHULFDQ�)LVKHULHV�6RFLHW\��S������

$GDPV�60��%URZQ�$0��*RHGH�5:��������$�
TXDQWLWDWLYH�KHDOWK�DVVHVVPHQW�LQGH[�IRU�UDSLG�
HYDOXDWLRQ�RI�ILVK�FRQGLWLRQ�LQ�WKH�ILHOG��7UDQV��
$P��)LVK��6RF�������������

>$6,+@�$PHULFDQ�6RFLHW\�RI�,FKWK\RORJLVWV�DQG�
+HUSHWRORJLVWV��>$)6@�$PHULFDQ�)LVKHULHV�
6RFLHW\��>$,)5%@�$PHULFDQ�,QVWLWXWH�RI�)LVKHU\�
5HVHDUFK�%LRORJLVWV��������*XLGHOLQHV�IRU�XVH�
RI�ILVKHV�LQ�ILHOG�UHVHDUFK��)LVKHULHV�����������

%DNHU�-5��3HFN�'9��6XWWRQ�':��������(QYLURQPHQWDO�
PRQLWRULQJ�DQG�DVVHVVPHQW�SURJUDP��(0$3��
VXUIDFH�ZDWHUV�ILHOG�RSHUDWLRQV�PDQXDO�IRU�
ODNHV��&RUYDOOLV��25���8�6��(QYLURQPHQWDO�
3URWHFWLRQ�$JHQF\��1DWLRQDO�+HDOWK�DQG�
(QYLURQPHQWDO�(IIHFWV�5HVHDUFK�/DERUDWRU\��
(3$�UHSRUW�QU������5���������

%DUWLVK�7$��6FKPLWW�&-��7LOOLWW�'(��%OD]HU�96��*URVV�
76��:LOVRQ�0��=\OVWUD�6��������%(67�
3URJUDP��FRQWDPLQDQWV�LQ�ILVK��:RUNSODQ�IRU�
VDPSOLQJ�WKH�&ROXPELD�5LYHU�DQG�5LR�*UDQGH�
EDVLQV�LQ�������&ROXPELD��02��8�6��
*HRORJLFDO�6XUYH\������S��

%LRPRQLWRULQJ�RI�(QYLURQPHQWDO�6WDWXV�DQG�7UHQGV�
�%(67��3URJUDP��������6XPPDU\�UHSRUW�IURP�
D�ZRUNVKRS�RQ�VHOHFWLRQ�RI�WLHU���ELRDVVHVVPHQW�
PHWKRGV��:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�
WKH�,QWHULRU��1DWLRQDO�%LRORJLFDO�6HUYLFH��
,QIRUPDWLRQ�DQG�7HFKQRORJ\�5HSRUW�6HULHV�QU�
������S��

%OD]HU�96��������8VH�RI�LPPXQH�IDFWRUV�DV�LQGLFDWRUV�RI�
HQYLURQPHQWDO�FRQWDPLQDWLRQ�²�ILHOG�DQG�
ODERUDWRU\�VWXGLHV��ILQDO�UHSRUW��8�6��
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��,QWHUDJHQF\�
$JUHHPHQW�QU�':�������������������S���

%OD]HU�96��)DFH\�'(��)RXUQLH�-:��&RXUWQH\�/$��
6XPPHUV�-.��������0DFURSKDJH�DJJUHJDWHV�DV�
LQGLFDWRUV�RI�HQYLURQPHQWDO�VWUHVV��,Q��6WROHQ�
-6��)OHWFKHU�7&��0RGXODWRUV�RI�ILVK�LPPXQH�
UHVSRQVHV��YROXPH����PRGHOV�IRU�HQYLURQPHQWDO�
WR[LFRORJ\��ELRPDUNHUV��LPPXQRVWLXPODWRUV��
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)DLU�+DYHQ��1-���626�3XEOLFDWLRQV��S���������
&DEDQD�*��5DVPXVVHQ�-%��������&RPSDULVRQ�RI�DTXDWLF�

IRRG�FKDLQV�XVLQJ�QLWURJHQ�LVRWRSHV��3URF��1DWO��
$FDG��6FL��86$�������������

&ROERUQ�7��������(SLGHPLRORJ\�RI�*UHDW�/DNHV�EDOG�
HDJOHV��-��7R[LFRO��(QYLURQ��+HDOWK�������������

&ROERUQ�7��YRP�6DDO�)6��6RWR�$0��������
'HYHORSPHQWDO�HIIHFWV�RI�HQGRFULQH�GLVUXSWLQJ�
FKHPLFDOV�LQ�ZLOGOLIH�DQG�KXPDQV��(QYLURQ��
+HDOWK�3HUVSHF��������������

)ROPDU�/&��'HQVORZ�1'��5DR�9��&KRZ�0��&UDLQ�'$��
(QEORP�-��0DUFLQR�-��*XLOOHWWH�/-��-U��������
9LWHOORJHQLQ�LQGXFWLRQ�DQG�UHGXFHG�VHUXP�
WHVWRVWHURQH�FRQFHQWUDWLRQV�LQ�IHUDO�PDOH�FDUS�
�&\SULQXV�FDUSLR��FDSWXUHG�QHDU�D�PDMRU�
PHWURSROLWDQ�VHZDJH�WUHDWPHQW�SODQW��(QYLURQ��
+HDOWK�3HUVSHFW����������������

*RHGH�5:��������)LVK�KHDOWK�FRQGLWLRQ�SURILOH�
DVVHVVPHQW�SURFHGXUHV���3DUW��²$�FRORU�DWODV�
RI�QHFURSV\�FODVVLILFDWLRQ�FDWHJRULHV��/RJDQ�
�87���8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV��
)LVKHULHV�([SHULPHQW�6WDWLRQ��

*RHGH�5:��������)LVK�KHDOWK�FRQGLWLRQ�DVVHVVPHQW�
SURFHGXUHV��/RJDQ��87���8WDK�'LYLVLRQ�RI�
:LOGOLIH�5HVRXUFHV��)LVKHULHV�([SHULPHQW�
6WDWLRQ��

*RHGH��5:��������)LVK�KHDOWK�FRQGLWLRQ�SURILOH�
DVVHVVPHQW�SURFHGXUHV���3DUW��²�3URFHGXUHV�
PDQXDO��/RJDQ��87���8WDK�'LYLVLRQ�RI�:LOGOLIH�
5HVRXUFHV��)LVKHULHV�([SHULPHQW�6WDWLRQ�����S���

*RHGH��5:��%DUWRQ�%$��������2UJDQLVPLF�LQGLFHV�DQG�
DQ�DXWRSV\�EDVHG�DVVHVVPHQW�DV�LQGLFDWRUV�RI�
KHDOWK�DQG�FRQGLWLRQ�RI�ILVK��,Q��$GDPV�60��
HGLWRU��%LRORJLFDO�LQGLFDWRUV�RI�VWUHVV�LQ�ILVK���
$PHULFDQ�)LVKHULHV�6RFLHW\�6\PSRVLXP����
%HWKHVHGD��0'���$PHULFDQ�)LVKHULHV�6RFLHW\��
S���������

*RRGEUHG�6/��*LOOLRP�5-��*URVV�76��'HQVORZ�13��
%U\DQW�:/��6FKRHE�75��������5HFRQQDLVVDQFH�
RI�����HVWUDGLRO�����NHWRWHVWRVWHURQH��
YLWHOORJHQLQ��DQG�JRQDG�KLVWRSDWKRORJ\�LQ�
FRPPRQ�FDUS�RI�8QLWHG�6WDWHV�VWUHDPV��
SRWHQWLDO�IRU�FRQWDPLQDQW�LQGXFHG�HQGRFULQH�
GLVUXSWLRQ��6DFUDPHQWR��&$���8�6��*HRORJLFDO�
6XUYH\��2SHQ�)LOH�5HSRUW�QU������������S��

*UDG\�$:��0F/DXJKOLQ�50��&DOGZHOO�&:��6FKPLWW�&-��
6WDOOLQJ�'/��������)ORZ�F\WRPHWU\��
PRUSKRPHWU\�DQG�KLVWRSDWKRORJ\�DV�ELRPDUNHUV�
RI�EHQ]R�D�S\UHQH�H[SRVXUH�LQ�EURZQ�EXOOKHDGV�
�$PHLUXV�QHEXORVXV���-��$SS��7R[LFRO���������
����

*XLOOHWWH�/-��-U���*URVV�76��0DVVRQ�*5��0DWWHU�-0��
3HUFLYDO�+)��:RRGZDUG�$5��������
'HYHORSPHQWDO�DEQRUPDOLWLHV�RI�WKH�JRQDG�DQG�

DEQRUPDO�VH[�KRUPRQH�FRQFHQWUDWLRQV�LQ�
MXYHQLOH�DOOLJDWRUV�IURP�FRQWDPLQDWHG�DQG�
FRQWURO�ODNHV�LQ�)ORULGD��(QYLURQ��+HDOWK�
3HUVSHFW�������������

+LQWRQ�'(��������7R[LFRORJLF�KLVWRSDWKRORJ\�RI�ILVKHV��
D�V\VWHPLF�DSSURDFK�DQG�RYHUYLHZ��,Q��&RXFK�
-$��)RXUQLH�-:��HGLWRUV��3DWKRELRORJ\�RI�
PDULQH�DQG�HVWXUDULQH�RUJDQLVPV��%RFD�5DWRQ�
�)/���&5&�3UHVV��S����������

+LQWRQ�'(��%DXPDQQ�3&��*DUGQHU�*5��+DZNLQV�:(��
+HQGULFNV�-'��0XUFKHODQR�5$���2NLKLUR�06��
������+LVWRSDWKRORJLF�ELRPDUNHUV��,Q��+XJJHWW�
5-��.LPHUOH�5$��0HKUOH�30��-U���%HUJPDQ�+$��
HGLWRUV��%LRPDUNHUV��ELRFKHPLFDO��
SK\VLRORJLFDO��DQG�KLVWRORJLFDO�PDUNHUV�RI�
DQWKURSRJHQLF�VWUHVV��&KHOVHD��0,���/HZLV�
3XEOLVKHUV��S����������

+LUVFK�50��$OOH\�0��:LOEHU�:*��������&RQFHSWV�IRU�D�
1DWLRQDO�:DWHU�4XDOLW\�$VVHVVPHQW�3URJUDP��
5HVWRQ��9$���8�6��*HRORJLFDO�6XUYH\��&LUFXODU�
QU����������S��

+RRSHU�5��*RROVE\�'��0F.HQ]LH�6��5LFNHUW�'���������
1DWLRQDO�SURJUDP�IUDPHZRUN��1$64$1�,,��
UHGHVLJQ�SODQ�IRU�WKH�1DWLRQDO�6WUHDP�4XDQWLW\�
$FFRXQWLQJ�1HWZRUN��'UDIW���5HVWRQ��9$���
8�6��*HRORJLFDO�6XUYH\��:DWHU�5HVRXUFHV�
'LYLVLRQ����

+XQQ�-%��������)LHOG�DVVHVVPHQW�RI�WKH�HIIHFWV�RI�
FRQWDPLQDQWV�RQ�ILVKHV��:DVKLQJWRQ��'��&���
8�6��)LVK�DQG�:LOGOLIH�6HUYLFH��%LRORJLFDO�
5HSRUW��QU������������S��

+XWFKLQVRQ�-'��6LPPRQGV�03��������2UJDQRFKORULQH�
FRQWDPLQDWLRQ�LQ�SLQQLSHGV��5HY��(QYLURQ��
&RQWDP��7R[LFRO��������������

-HDUOG�$��-U���������$JH�GHWHUPLQDWLRQ��,Q��1LHOVHQ�/$��
-RKQVRQ�'/��HGLWRUV��)LVKHULHV�WHFKQLTXHV��
%HWKHVGD��0'���$PHULFDQ�)LVKHULHV�6RFLHW\��S�
��������

.HQQHG\�6:��-RQHV�63��������6LPXOWDQHRXV�
PHDVXUHPHQW�RI�F\WRFKURPH�3����$�FDWDO\WLF�
DFWLYLW\�DQG�WRWDO�SURWHLQ�FRQFHQWUDWLRQ�ZLWK�D�
IOXRUHVFHQFH�SODWH�UHDGHU��$QQDO��%LRFKHP��
�������������

/DJOHU�.)��������)UHVKZDWHU�)LVKHU\�%LRORJ\���QG�HG��
'XEXTXH��,$���:P��&��%URZQ�&RPSDQ\�
3XEOLVKHUV��

/DJOHU�.)��%DUGDFK�-(��0LOOHU�55��������,FKWK\RORJ\��
1HZ�<RUN��-��:LOH\�DQG�6RQV��

0DWWKHZV�(6��:DUULQHU�-(��:HHNV�%$��������$VVD\�RI�
LPPXQH�IXQFWLRQ�LQ�ILVK�PDFURSKDJHV��
WHFKQLTXHV�XVHG�DV�LQGLFDWRUV�RI�HQYLURQPHQWDO�
VWUHVV��,Q��6WROHQ�-6��)OHWFKHU�7&��$QGHUVRQ�
'3��5REHUVRQ�%6��YDQ�0XLVZLNHO�:%��HGLWRUV��
7HFKQLTXHV�LQ�ILVK�LPPXQRORJ\��YROXPH����)DLU�
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+DYHQ��1-���626�3XEOLFDWLRQV��S���������
0HDGRU�05��&XIIQH\��7)��*XUW]�0(��������0HWKRGV�

IRU�VDPSOLQJ�ILVK�FRPPXQLWLHV�DV�SDUW�RI�WKH�
1DWLRQDO�:DWHU�4XDOLW\�$VVHVVPHQW�3URJUDP��
5DOHLJK��1&���8�6��*HRORJLFDO�6XUYH\��2SHQ�
)LOH�5HSRUW�QU������������S��

0H\HU�)3��%DUFOD\�/$��������)LHOG�PDQXDO�IRU�WKH�
LQYHVWLJDWLRQ�RI�ILVK�NLOOV��:DVKLQJWRQ��'��&���
8�6��)LVK�DQG�:LOGOLIH�6HUYLFH��5HVRXUFH�
3XEOLFDWLRQ�QU������

3RKO�5-��)RXWV�-5��������$�UDSLG�PHWKRG�IRU�DVVD\LQJ�
WKH�PHWDEROLVP�RI���HWKR[\UHVRUXILQ�E\�
PLFURVRPDO�VXEFHOOXODU�IUDFWLRQV��$QDO��
%LRFKHP�������������

6FKPLWW�&-��7LOOLWW�'(��.XELDN�7-��������%LRPRQLWRULQJ�
RI�(QYLURQPHQWDO�6WDWXV�DQG�7UHQGV��%(67��
3URJUDP��WHVWLQJ�DQG�LPSOHPHQWDWLRQ�RI�
VHOHFWHG�DTXDWLF�HFRV\VWHP�LQGLFDWRUV�LQ�WKH�
0LVVLVVLSSL�5LYHU�V\VWHP��&ROXPELD��02���
1DWLRQDO�%LRORJLFDO�6HUYLFH��:RUN�8QLW�QU�
�������6WXG\�3�������������S��

6FKPLWW�&-��=DMLFHN�-/��0D\�7:��&RZPDQ�')��������
1DWLRQDO�&RQWDPLQDQW�%LRPRQLWRULQJ�3URJUDP��
FRQFHQWUDWLRQV�RI�RUJDQRFKORULQH�FKHPLFDO�
UHVLGXHV�DQG�HOHPHQWDO�FRQWDPLQDQWV�LQ�8�6��
IUHVKZDWHU�ILVK�������������5HY��(QYLURQ��
&RQWDP��7R[LFRO��������������

6FKPLWW�&-��'HWKORII�*0��HGLWRUV��,Q�SUHVV��
%LRPRQLWRULQJ�RI�(QYLURQPHQWDO�6WDWXV�DQG�
7UHQGV��%(67��3URJUDP��6HOHFWHG�PHWKRGV�IRU�
PRQLWRULQJ�FKHPLFDO�FRQWDPLQDQWV�DQG�WKHLU�
HIIHFWV�LQ�DTXDWLF�HFRV\VWHPV��&ROXPELD��02���
8�6��*HRORJLFDO�6XUYH\��

6PLWK�/6��������,QWURGXFWRU\�DQDWRP\�DQG�ELRORJ\�RI�
VHOHFWHG�ILVK�DQG�VKHOOILVK��6HDWWOH��:$���
8QLYHUVLW\�RI�:DVKLQJWRQ��&ROOHJH�RI�)LVKHULHV��

7HVFK�):��������$JH�DQG�JURZWK��,Q��5LFNHU�:(��
HGLWRU��0HWKRGV�IRU�DVVHVVPHQW�RI�ILVK�
SURGXFWLRQ�LQ�IUHVKZDWHUV���QG��HG��2[IRUG�
�(QJODQG���%ODFNZHOO�6FLHQWLILF�3XEOLFDWLRQV��S�
��������

7LOOLWW�'(��*LHV\�-3��$QNOH\�*7��������&KDUDFWHUL]DWLRQ�
RI�WKH�+�,,(�UDW�KHSDWRPD�FHOO�ELRDVVD\�DV�D�
WRRO�IRU�DVVHVVLQJ�WR[LF�SRWHQF\�RI�SODQDU�
KDORJHQDWHG�K\GURFDUERQV�LQ�HQYLURQPHQWDO�
VDPSOHV��(QYLURQ��6FL��	�7HFKQRO������������

8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��������7R[LF�
6XEVWDQFHV�&RQWURO�$FW��76&$���JRRG�
ODERUDWRU\�SUDFWLFHV�VWDQGDUGV��ILQDO�UXOH��
$XJXVW�����������QU����&)5��3DUW������

:DOVK�6-��0HDGRU�05��������*XLGHOLQHV�IRU�TXDOLW\�
DVVXUDQFH�DQG�TXDOLW\�FRQWURO�RI�ILVK�WD[RQRPLF�
GDWD�FROOHFWHG�DV�SDUW�RI�WKH�1DWLRQDO�:DWHU�

4XDOLW\�$VVHVVPHQW�3URJUDP��5DOHLJK��1&���
8�6��*HRORJLFDO�6XUYH\��:DWHU�5HVRXUFHV�
,QYHVWLJDWLRQV��5HSRUW�QU�������������S���
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67$7,21�,'(17,),&$7,21�6+((7� ��������67$7,21�,'���BBBBBBBBBBB������'$7(�BBBBB�BBBBB�BBBBB�
���������
67$7,21�'(6&5,37,21���5LYHU�DQG�/RFDWLRQ���BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �
�
6DPSOLQJ�67$57�7LPH���� � � 6DPSOLQJ�6723�7LPH��
�

�
�
�

�
�
�

�
����/$1'2:1(5¶6�3(50,66,21�� � � � � � ��'DWH��
�
� � � � � � � � � � ��'DWH��

� ���������)UHH]LQJ�0HWKRG�8VHG�� ����� ��/LTXLG�1LWURJHQ� ��� � ��'U\�,FH�6OXVK�
�

� � ��)LHOG�6KLSSHU�8VHG�� ����� ��/LTXLG�1LWURJHQ�'U\�6KLSSHU� ��'U\�,FH�
�������

�
7HDP�/HDGHU�� � � � � �

�
����2WKHU�3HUVRQQHO�� � � � � � �

� � � �����������������������'HJUHHV���0LQXWHV���6HFRQGV��
����*36�&225',1$7(6�� �������/$7,78'(� ����������������������� ����������������/21*,78'(�
� � � ����������''����������00� ��66� ������� ��������''����������00����������66�
� � �
��������������������������0$;,080��BBBBBB���BBBBBB���BBBBBBBBBBBBB� �����BBBBBB���BBBBBB���BBBBBBBBBBBBB�
�
� ������� �0,1,080��BBBBBB���BBBBBB���BBBBBBBBBBBBB� �����BBBBBB���BBBBBB���BBBBBBBBBBBBB�

�������%$/$1&(�� � � �����������������&$/,%5$7,21��
�PDNH�DQG�VHULDO�������0$66�� ��������������������%HIRUH� � � � ���$IWHU�
�
� � � � � � � � �����
� � � �

� � � �
�����

�
5(&25'(5¶6�,1,7,$/6��

:DWHU�WHPSHUDWXUH�
�
��������������������������������������R&�
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�����),6+�+($/7+�(;$0,1$7,21�6+((7� ����������'$7(��BBB�BBB�BBB����67$7,21�,'��BBBBBB���),6+�,'��BBBBBB�
�

�
(;7(51$/�(;$0,1$7,21����FKHFN�DOO�WKDW�DSSO\���

�
�
����������������

��
�
�

%ORRG��BBBBBB�P/���������������3ODVPD�6HUXP���BBBBBBB�&U\RYLDO�������BBBBBBB�&U\RYLDO���
�

63(&,(6��BBBBBBBBBBBBBBBBBBBBBB�������:HLJKW��BBBBBB�J��������/HQJWK��BBBBBB�PP�������6H[��BBBBBB��������

*,//6���������������/HIW�� � � ������������������������ ��������5LJKW�� � �
QRUPDO� 27+(5�VSHFLI\�� � ������ QRUPDO� ���������� 27+(5�VSHFLI\�� � �
IUD\HG� � � � � ������ IUD\HG� � �
FOXEEHG� � � � � ������ FOXEEHG� � �
PDUJLQDWH��� � � � � ������ PDUJLQDWH�
SDOH� � � � � � ������ SDOH�

�����
��������LQ�IL[DWLYH�BBB���RI�3KRWRV�BBB� � � ���LQ�IL[DWLYH�BBB���RI�3KRWRV�BBB�

� ���������

),16�� � � � � ���� 27+(5��VSHFLI\��LGHQWLI\�DIIHFWHG�ILQV��
QRUPDO� IUD\HG�
PLOG�HURVLRQ� KHPRUUKDJLF�
VHYHUH�HURVLRQ� HPEROL� � � � �

�
�
��LQ�IL[DWLYHBBB����RI�3KRWRVBBB�

23(5&/(6�� ������������� 27+(5�VSHFLI\�� �
QRUPDO� � �
VOLJKW�VKRUWHQLQJ� � � �
VHYHUH�VKRUWHQLQJ� �

��LQ�IL[DWLYH�BBB���RI�3KRWRV�BBB�� �

36(8'2%5$1&+6��������� 27+(5�VSHFLI\�������
QRUPDO� � � � ���
VZROOHQ� � �
OLWKLF� �
KHPRUUKDJLF������������LQ�IL[DWLYHBBB����RI�3KRWRVBBB� � � ���������������������������������������

(<(6�� � /HIW�� � � � � ��������5LJKW�� �
� QRUPDO� 27+(5�VSHFLI\�� �� ����� QRUPDO������������� 27+(5�VSHFLI\����������
� H[RSWKDOPLF� � � � ������ ����� H[RSWKDOPLF�
� KHPRUUKDJLF�� � � � ����� KHPRUUKDJLF� � � � � ������������
� RSDTXH����������������������������������������������� ��� ����� RSDTXH�
� PLVVLQJ� � � � � ����� PLVVLQJ�
� HPEROL� � � � � ����� HPEROL� � � � ��
�������������������LQ�IL[DWLYH�BBB���RI�3KRWRV�BBB� � � ��LQ�IL[DWLYH�BBB���RI�3KRWRV�BBB�

�+($'�������������%2'<�685)$&(������27+(5�VSHFLI\��LQFOXGH�ORFDWLRQ���
�� QRUPDO� � QRUPDO� � � � � � �
�� WXPRUV� WXPRUV� � � �
�� OHVLRQV� OHVLRQV� � � � �
�� SDUDVLWH� SDUDVLWH� ����� � � �
�� 27+(5� 27+(5� � � � � ��LQ�IL[DWLYH�BBB������RI�3KRWRVBBB�
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���,17(51$/�(;$0,1$7,21����FKHFN�DOO�WKDW�DSSO\�� � � � � ���������),6+�,'��BBBBBBBBB�

�

%,/(�� �����&RORU�� � )XOOQHVV�� 27+(5�VSHFLI\��
����� \HOORZ� � � HPSW\� � ����������������
����� OLJKW�JUDVV�JUHHQ� � SDUWO\�IXOO� ����������������
����� GDUN�JUHHQ�WR�EOXH�JUHHQ� IXOO� ����
� � � � � � � � � ���� � �������RI�3KRWRV�BBBBBB�

63/((1�� �� 27+(5�VSHFLI\�� � � � � � � :HLJKW�BBBBBBB������J��
UHG�WR�EODFN�
JUDQXODU� � � � � � � � � � ��LQ�IL[DWLYH�BBBBBB�
QRGXODU�
HQODUJHG� � � � � � � � � � ��RI�3KRWRV�BBBBBB�

.,'1(<�� �� 27+(5�VSHFLI\�� � � � � � ����� �����+,1'�.,'1(<��
QRUPDO� � � � � � � � � � ��LQ�IL[DWLYH�BBBBBB�
VZROOHQ�
PRWWOHG� � � � � � � � � ���� �����+($'�.,'1(<��
JUDQXODU� � � � � � � � � � ��LQ�IL[DWLYH�BBBBBB�
XUROLWKLDVLV� � � � � � � � � � � �

� � � � � � � � � � � ��RI�3KRWRV�BBBBBB�

*(1(5$/�&200(176��
�
�

� 6&$/(6���������������� 63,1(6��
VLGH�VDPSOHG���� � ���������VSHFLI\��

OHIW� ���������� � �
� ULJKW�

,1,7,$/6��

5(&25'(5�� �

',66(&725�� �

5(9,(:(5�������

/,9(5��� ������������������� 27+(5�VSHFLI\�� � � �����������:HLJKW�BBBBBB����J��ZLWK�JDOOEODGGHU�LQWDFW��
GDUN�WR�OLJKW�UHG�
WDQ��FRIIHH�ZLWK�FUHDP�� � � � � ������������ � ��������BBBBB��&U\RYLDO����
JHQHUDO�GLVFRORUDWLRQ��� � � � � � ���������������������BBBBB��&U\RYLDO���� ���������������
IRFDO�GLVFRORUDWLRQ�
QRGXOHV� � � � � � � �������������LQ�IL[DWLYH�BBBBB����RI�3KRWRV�BBBBB�

*21$'6��� 27+(5�VSHFLI\��������������������������������������������������������� � ULSH� �������:HLJKW�BBBBBB����J��
PDOH������� � � � � � � � � VSHQW������������������������������������������������������
IHPDOH� � � � � � � � � LQWHUPHGLDWH�
LQWHUPHGLDWH�
MXYHQLOH� � � � � � � ����������LQ�IL[DWLYH�BBBBBB�����RI�3KRWRV�BBBBBB�

0(6(17(5,&�)$7��� QR�IDW��� VOLJKW�IDW��� ������� !������ FRPSOHWHO\�FRYHUHG���������RI�3KRWRV�BBBBBB�
�
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DEPARTMENT OF THE INTERIOR
U.S. FISH AND WILDLIFE SERVICE
DIVISION OF LAW ENFORCEMENT CHAIN OF CUSTODY RECORD

DATE AND TIME OF SEIZURE: REGION EVIDENCE/PROPERTY SEIZED BY:

SOURCE OF EVIDENCE/PROPERTY (person and/or location): CASE TITLE AND REMARKS
G TAKEN FROM:
G RECEIVED FROM:
G FOUND AT:

ITEM NO. DESCRIPTION OF EVIDENCE/PROPERTY (include Seizure Tag Numbers and any serial numbers):

ITEM NO. FROM: (PRINT NAME, AGENCY) RELEASE SIGNATURE RELEASE DATE DELIVERED VIA:

G U.S. MAIL

TO: (PRINT NAME, AGENCY) RECEIPT SIGNATURE RECEIPT DATE G IN PERSON

G OTHER:

ITEM NO. FROM: (PRINT NAME, AGENCY) RELEASE SIGNATURE RELEASE DATE DELIVERED VIA:

G U.S. MAIL

TO: (PRINT NAME, AGENCY) RECEIPT SIGNATURE RECEIPT DATE G IN PERSON

G OTHER:

ITEM NO. FROM: (PRINT NAME, AGENCY) RELEASE SIGNATURE RELEASE DATE DELIVERED VIA:

G U.S. MAIL

TO: (PRINT NAME, AGENCY) RECEIPT SIGNATURE RECEIPT DATE G IN PERSON

G OTHER:

FILE NO.
  INV.

FORM 3-2063 (3/90)

G ADDITIONAL TRANSFERS ON REVERSE SIDE



ITEM NO. FROM: (PRINT NAME, AGENCY) RELEASE SIGNATURE RELEASE DATE DELIVERED VIA:

G U.S. MAIL

TO: (PRINT NAME, AGENCY) RECEIPT SIGNATURE RECEIPT DATE G IN PERSON

G OTHER:

ITEM NO. FROM: (PRINT NAME, AGENCY) RELEASE SIGNATURE RELEASE DATE DELIVERED VIA:

G U.S. MAIL

TO: (PRINT NAME, AGENCY) RECEIPT SIGNATURE RECEIPT DATE G IN PERSON

G OTHER:

ITEM NO. FROM: (PRINT NAME, AGENCY) RELEASE SIGNATURE RELEASE DATE DELIVERED VIA:

G U.S. MAIL

TO: (PRINT NAME, AGENCY) RECEIPT SIGNATURE RECEIPT DATE G IN PERSON

G OTHER:

ITEM NO. FROM: (PRINT NAME, AGENCY) RELEASE SIGNATURE RELEASE DATE DELIVERED VIA:

G U.S. MAIL

TO: (PRINT NAME, AGENCY) RECEIPT SIGNATURE RECEIPT DATE G IN PERSON

G OTHER:

ITEM NO. FROM: (PRINT NAME, AGENCY) RELEASE SIGNATURE RELEASE DATE DELIVERED VIA:

G U.S. MAIL

TO: (PRINT NAME, AGENCY) RECEIPT SIGNATURE RECEIPT DATE G IN PERSON

G OTHER:

ITEM NO. FROM: (PRINT NAME, AGENCY) RELEASE SIGNATURE RELEASE DATE DELIVERED VIA:

G U.S. MAIL

TO: (PRINT NAME, AGENCY) RECEIPT SIGNATURE RECEIPT DATE G IN PERSON

G OTHER:

ITEM NO. FROM: (PRINT NAME, AGENCY) RELEASE SIGNATURE RELEASE DATE DELIVERED VIA:

G U.S. MAIL

TO: (PRINT NAME, AGENCY) RECEIPT SIGNATURE RECEIPT DATE G IN PERSON

G OTHER:

FILE NO.

   INV.

� U.S. G.P.O.: 2000 592-561

CHAIN OF CUSTODY RECORD
(continued)
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�
�
�
5(680(�
�
&KULVWRSKHU�-��6FKPLWW��5HVHDUFK�)LVKHU\�%LRORJLVW�
8�6��*HRORJLFDO�6XUYH\��%LRORJLFDO�5HVRXUFHV�'LYLVLRQ�
&ROXPELD�(QYLURQPHQWDO�5HVHDUFK�&HQWHU��&(5&��
�����1HZ�+DYHQ�5G���&ROXPELD��02�������
�
(GXFDWLRQ�

8QLYHUVLW\�RI�0DVVDFKXVHWWV��$PKHUVW���%�6���)LVKHULHV�%LRORJ\��������
0LFKLJDQ�6WDWH�8QLYHUVLW\��(DVW�/DQVLQJ���0�6���)LVKHULHV�%LRORJ\��������

�
3URIHVVLRQDO�([SHULHQFH��ODVW����\HDUV��
5HVHDUFK�)LVKHULHV�%LRORJLVW��$FWLQJ�'LYLVLRQ�%UDQFK�&KLHI��DQG�7HDP�/HDGHU�
�

�����������8�6��)LVK�DQG�:LOGOLIH�6HUYLFH��):6���&ROXPELD�1DWLRQDO�)LVKHULHV�5HVHDUFK�/DERUDWRU\�1DWLRQDO�
)LVKHULHV�&RQWDPLQDQW�5HVHDUFK�&HQWHU��&ROXPELD��02��

�
�����������1DWLRQDO�%LRORJLFDO�6XUYH\�6HUYLFH��0LGZHVW�6FLHQFH�&HQWHU��&ROXPELD��02��

�
�����SUHVHQW��86*6�%5'�&(5&��&ROXPELD��02��

�
3URIHVVLRQDO�0HPEHUVKLSV�

6RFLHW\�RI�(QYLURQPHQWDO�7R[LFRORJ\�DQG�&KHPLVWU\��$PHULFDQ�)LVKHULHV�6RFLHW\��(FRORJLFDO�6RFLHW\�RI�$PHULFD��
$PHULFDQ�:DWHU�5HVRXUFHV�$VVRFLDWLRQ��6LJPD�;L��

�
6HOHFWHG�3XEOLFDWLRQV��IURP�ODVW���\HDUV��
�
6FKPLWW��&�-����������(QYLURQPHQWDO�FRQWDPLQDQWV��LQ�0�-��0DF��3�$��2SOHU��3�'��'RUDQ��DQG�&�(��3XFNHWW�+DHFNHU�HGV���

6WDWXV�DQG�WUHQGV�RI�WKH�1DWLRQ�V�OLYLQJ�UHVRXUFHV���9ROXPH�����3S������������8�6��'HSDUWPHQW�RI�WKH�,QWHULRU��
1DWLRQDO�%LRORJLFDO�6HUYLFH���:DVKLQJWRQ��'�&��

6FKPLWW��&�-���0�/��:LOGKDEHU��-�%��+XQQ��7��1DVK��0�1��7LHJHU��DQG�%�/��6WHDGPDQ����������%LRPRQLWRULQJ�RI�OHDG�
FRQWDPLQDWHG�0LVVRXUL�VWUHDPV�ZLWK�DQG�DVVD\�IRU�HU\WKURF\WH�d�DPLQROHYXOLQLF�DFLG�GHK\GUDWDVH��$/$�'��DFWLYLW\�
LQ�ILVK�EORRG���$UFK��(QYLURQ��&RQWDP��7R[LFRO�������������� �

6FKPLWW��&�-���DQG�&�0��%XQFN����������3HUVLVWHQW�HQYLURQPHQWDO�FRQWDPLQDQWV�LQ�ILVK�DQG�ZLOGOLIH���3S�����������LQ�2XU�OLYLQJ�
UHVRXUFHV���$�UHSRUW�WR�WKH�1DWLRQ�RQ�WKH�GLVWULEXWLRQ��DEXQGDQFH��DQG�KHDOWK�RI�8�6��SODQWV��DQLPDOV��DQG�
HFRV\VWHPV���8�6��'HSDUWPHQW�RI�WKH�,QWHULRU��1DWLRQDO�%LRORJLFDO�6HUYLFH���:DVKLQJWRQ��'�&��

(OOLV��*�6���-�1��+XFNLQV��&�(��5RVWDG��&�-��6FKPLWW��-�'��3HWW\��DQG�3��0F&DUWK\����������(YDOXDWLRQ�RI�OLSLG�FRQWDLQLQJ�
VHPLSHUPHDEOH�PHPEUDQH�GHYLFHV�DQG�JDV�FKURPDWRJUDSK\�QHJDWLYH�FKHPLFDO�LRQL]DWLRQ�PDVV�VSHFWURPHWU\�IRU�
PRQLWRULQJ�RUJDQRFKORULQH�FKHPLFDO�UHVLGXHV�LQ�ODUJH�ULYHUV���(QYLURQ��7R[LFRO��&KHP����������������

0D\��7�:���5�+��:LHGHPH\HU��:�*��%UXPEDXJK��DQG�&�-��6FKPLWW����������7KH�GHWHUPLQDWLRQ�RI�PHWDOV�LQ�VHGLPHQW�SRUH�
ZDWHUV�DQG�LQ��1�+&O�H[WUDFWHG�VHGLPHQWV�E\�,&3�06���$WRP��6SHFWU��������������

:LOGKDEHU��0�/���DQG�&�-��6FKPLWW����������(VWLPDWLQJ�DTXDWLF�WR[LFLW\�DV�GHWHUPLQHG�WKURXJK�ODERUDWRU\�WHVWV�RI�*UHDW�/DNHV�
VHGLPHQWV�FRQWDLQLQJ�FRPSOH[�PL[WXUHV�RI�HQYLURQPHQWDO�FRQWDPLQDQWV���(QYLURQ��0RQLW��$VVHVV��������������

:LOGKDEHU��0�/���DQG�&�-��6FKPLWW����������+D]DUG�UDQNLQJ�RI�FRQWDPLQDWHG�VHGLPHQWV�EDVHG�RQ�FKHPLFDO�DQDO\VLV��ODERUDWRU\�
WR[LFLW\�WHVWV��DQG�EHQWKLF�FRPPXQLW\�FRPSRVLWLRQ��SULRULWL]LQJ�VLWHV�IRU�UHPHGLDO�DFWLRQ���-��*UHDW�/DNHV�5HV��
������������

:LOGKDEHU��0�/���DQG�&�-��6FKPLWW����������,QGLFHV�RI�EHQWKLF�FRPPXQLW\�WROHUDQFH�LQ�FRQWDPLQDWHG�*UHDW�/DNHV�VHGLPHQWV��
5HODWLRQV�ZLWK�VHGLPHQW�FRQWDPLQDQW�FRQFHQWUDWLRQV��VHGLPHQW�WR[LFLW\��DQG�WKH�VHGLPHQW�TXDOLW\�WULDG���(QYLURQ��
0RQLW��$VVHVV������������

:LONLQVRQ��&���'��(GGV��-��'RUODF��0�/��:LOGKDEHU��&�-��6FKPLWW��DQG�$�/��$OOHUW����������1HRVKR�PDGWRP�GLVWULEXWLRQ�DQG�
DEXQGDQFH�LQ�WKH�6SULQJ�5LYHU���7KH�6RXWKZHVW��1DWXU������������
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&20021�1$0(� 761� *(186� 63(&,(6� 63(&,(6�&2'(6�
$OOLJDWRU�JDU� ������� $FWUDFWRVWHXV� VSDWXOD� $*$5�
$UFWLF�JUD\OLQJ� ������� 7K\PDOOXV� DUFWLFXV� $*5<�
%LJPRXWK�EXIIDOR� ������� ,FWLREXV� F\SULQHOOXV� %0%)�
%ODFN�EXOOKHDG� ������� $PHLXUXV� PHODV� %.%/�
%ODFN�FUDSSLH� ������� 3RPR[LV� QLJURPDFXODWXV� %.&3�
%ORDWHU� ������� &RUHJRQXV� KR\L� %/27�
%OXH�FDWILVK� ������� ,FWDOXUXV� IXUFDWXV� %/&)�
%OXHJLOO� ������� /HSRPLV� PDFURFKLUXV� %/*/�
%RZILQ� ������� $PLD� FDOYD� %:)1�
%ULGJHOLS�VXFNHU� ������� &DWRVWRPXV� FROXPELDQXV� %68.�
%URZQ�EXOOKHDG� ������� $PHLXUXV� QHEXORVXV� %5%/�
%URZQ�WURXW� ������� 6DOPR� WUXWWD� %177�
%XUERW� ������� /RWD� ORWD� %5%7�
&DUSVXFNHU� ������� &DUSLRGHV� 6SS�� &36.�
&KDLQ�SLFNHUHO� ������� (VR[� QLJHU� &+3/�
&KDQQHO�FDWILVK� ������� ,FWDOXUXV� SXQFWDWXV� &1&)�
&KLQHVH�FDWILVK� ������� &ODULDV� IXVFXV� &,&)�
&KLVHOPRXWK� ������� $FURFKHLOXV� DOXWDFHXV� &+02�
&RKR�VDOPRQ� ������� 2QFRUK\QFKXV� NLVXWFK� &2+2�
&RPPRQ�FDUS� ������� &\SULQXV� FDUSLR� &$53�
&XEDQ�OLPLD� ������� 3RHFLOLD� YLWWDWD� &8/,�
'ROO\�9DUGHQ� ������� 6DOYHOLQXV� PDOPD� '2//�
)ODQQHOPRXWK�VXFNHU� ������� &DWRVWRPXV� ODWLSLQQLV� )68.�
)ODWKHDG�FDWILVK� ������� 3\ORGLFWLV� ROLYDULV� )+&)�
)UHVKZDWHU�GUXP� ������� $SORGLQRWXV� JUXQQLHQV� ):'0�
*L]]DUG�VKDG� ������� 'RURVRPD� FHSHGLDQXP� *=6+�
*ROGHQ�VKLQHU� ������� 1RWHPLJRQXV� FU\VROHXFDV� *261�
*ROGH\H� ������� +LRGRQ� DORVRLGHV� *'(<�
*ROGILVK� ������� &DUDVVLXV� DXUDWXV� *2/'�
*UHHQ�VXQILVK� ������� /HSRPLV� F\DQHOOXV� *56)�
+XPSEDFN�ZKLWHILVK� ������� &RUHJRQXV� SLGVFKLDQ� +%:)�
.ODPDWK�VXFNHU� ������� &DWRVWRPXV� VQ\GHUL� .68.�
/DNH�FKXEVXFNHU� ������� (ULP\]RQ� VXFHWWD� /.6.�
/DNH�KHUULQJ� ������� &RUHJRQXV� DUWHGLL� /.+5�
/DNH�WURXW� ������� 6DOYHOLQXV� QDPD\FXVK� /.77�
/DNH�ZKLWHILVK� ������� &RUHJRQXV� FOXSHDIRUPLV� /.:)�
/DUJHPRXWK�EDVV� ������� 0LFURSWHUXV� VDOPRLGHV� /0%6�
/DUJHPRXWK�EDVV�[�VSRWWHG�EDVV� ������� 0LFUSRWHUXV� VS�� /0%6�67%6�
/DUJHVFDOH�VXFNHU� ������� &DWRVWRPXV� PDFURFKHLOXV� &68.�
/RQJHDU�VXQILVK� ������� /HSRPLV� PHJDORWLV� /(6)�
/RQJQRVH�JDU� ������� /HSLVRVWHXV� RVVHXV� /1*5�
/RQJQRVH�VXFNHU� ������� &DWRVWRPXV� FDWRVWRPXV� /16.�
0L[HG�VSHFLHV� � 0L[HG� VS�� 0,;'�
0RRQH\H� ������� +LRGRQ� WHUJLVXV� 01(<�
0RXQWDLQ�ZKLWHILVK� ������� 3URVRSLXP� ZLOOLDPVRQL� 07:)�
0R]DPELTXH�WLODSLD� ������� 2UHRFKURPLV� PRVVDPELFXV� 07,/�
1RUWKHUQ�SLNH� ������� (VR[� OXFLXV� 173.�
1RUWKHUQ�VTXDZILVK� ������� 3W\FKRFKHLOXV� RUHJRQHQVLV� 164:�
2UDQJHVSRWWHG�VXQILVK� ������� /HSRPLV� KXPLOLV� 266)�
3HDPRXWK� ������� 0\ORFKHLOXV� FDXULQXV� 3($0�
3XPSNLQVHHG� ������� /HSRPLV� JLEERVXV� 306'�
4XLOOEDFN�FDUSVXFNHU� ������� &DUSLRGHV� F\SULQXV� 4/%.�
5DLQERZ�WURXW� ������� 2QFRUK\QFKXV� P\NLVV� 5%77�
5HGEUHDVW�VXQILVK� ������� /HSRPLV� DXULWXV� 5%6)�
5HGHDU�VXQILVK� ������� /HSRPLV� PLFURORSKXV� 5(6)�
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5HGILQ�SLFNHUHO� ������� (VR[� DPHULFDQXV� 5')3�
5HGKRUVH� ������� 0R[RVWRPD� VS�� 5('+�
5HGVLGH�GDFH� ������� &OLQRVWRPXV� HORQJDWXV� 56'&�
5LYHU�FDUSVXFNHU� ������� &DUSLRGHV� FDUSLR� 5&6.�
5LYHU�FKXE� ������� 1RFRPLV� PLFURSRJRQ� 59&%�
5LYHU�UHGKRUVH� ������� 0R[RVWRPD� FDULQDWXP� 595+�
5RFN�EDVV� ������� $PEORSOLWHV� UXSHVWULV� 5.%6�
5RXQG�ZKLWHILVK� ������� 3URVRSLXP� F\OLQGUDFHXP� 52:)�
6DFUDPHQWR�EODFNILVK� ������� 2UWKRGRQ� PLFUROHSLGRWXV� 6&%)�
6DFUDPHQWR�VXFNHU� ������� &DWRVWRPXV� RFFLGHQWDOLV� 6$6.�
6DXJHU� ������� 6WL]RVWHGLRQ� FDQDGHQVH� 6*(5�
6NLSMDFN�KHUULQJ� ������� $ORVD� FKU\VRFKORULV� 6.,3�
6PDOOPRXWK�EDVV� ������� 0LFURSWHUXV� GRORPLHXL� 60%6�
6PDOOPRXWK�EXIIDOR� ������� ,FWLREXV� EXEDOXV� 60%)�
6SRWWHG�EDVV� ������� 0LFURSWHUXV� SXQFWXODWXV� 67%6�
6SRWWHG�JDU� ������� /HSLVRVWHXV� SURGXFWXV� 6'*5�
6SRWWHG�VXFNHU� ������� 0LQ\WUHPD� PHODQRSV� 668.�
6WULSHG�EDVV� ������� 0RURQH� VD[DWLOLV� 6'%6�
6WULSHG�PXOOHW� ������� 0XJLO� FHSKDOXV� 6708�
7DKRH�VXFNHU� ������� &DWRVWRPXV� WDKRHQVLV� 7$6.�
7KUHDGILQ�VKDG� ������� 'RURVRPD� SHWHQHQVH� 7+6+�
8QNQRZQ�VSHFLHV� � 8QNQRZQ� VS�� 81.1�
:DOOH\H� ������� 6WL]RVWHGLRQ� YLWUHXP� :/<(�
:DUPRXWK� ������� &KDHQREU\WWXV� JXORVXV� :$50�
:KLSHU� ������� 0RURQH� VS�� :+,3�
:KLWH�EDVV� ������� 0RURQH� FKU\VRSV� :7%6�
:KLWH�FDWILVK� ������� $PHLXUXV� FDWXV� :+&)�
:KLWH�FUDSSLH� ������� 3RPR[LV� DQQXODULV� :7&3�
:KLWH�SHUFK� ������� 0RURQH� DPHULFDQD� :735�
:KLWH�VXFNHU� ������� &DWRVWRPXV� FRPPHUVRQL� :76.�
<HOORZ�EXOOKHDG� ������� $PHLXUXV� QDWDOLV� </%/�
<HOORZ�SHUFK� ������� 3HUFD� IODYHVFHQV� </35�
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)HGHUDO�$YLDWLRQ�$GPLQLVWUDWLRQ�
&LYLO�$YLDWLRQ�6HFXULW\�
'DQJHURXV�*RRGV�$GYLVRU\�%XOOHWLQ�
,QIRUPDWLRQ�RI�&RQFHUQ�WR�$LU�&DUULHUV��
��
6XEMHFW��/LTXLG�1LWURJHQ�LQ�'HZDUV��
������������1XPEHU��'*$%������'DWH��$XJ����������
�
��
,1)250$7,21��7KH�)HGHUDO�$YLDWLRQ�$GPLQLVWUDWLRQ��)$$��LV�LVVXLQJ�WKLV�$GYLVRU\�
%XOOHWLQ�WR�DOHUW�DLU�FDUULHUV�WR�WKH�KD]DUGV�DVVRFLDWHG�ZLWK�PLVKDQGOLQJ�
DXWKRUL]HG�SDFNDJLQJV�XWLOL]LQJ�OLTXLG�QLWURJHQ�DV�D�UHIULJHUDQW��7KHVH�
SDFNDJLQJV�DUH��QRQ�SUHVVXUL]HG��IODVNV�DQG�VSHFLDOO\�GHVLJQHG�IODVNV�NQRZQ�DV�
�GU\�VKLSSHUV���ZKLFK�DUH�XVHG�WR�WUDQVSRUW�UHIULJHUDWHG�ELRORJLFDO�VSHFLPHQV��
/LTXLG�QLWURJHQ�LV�D�UHJXODWHG�PDWHULDO�VXEMHFW�WR����&)5�3DUWV������������
+D]DUGRXV�0DWHULDOV�5HJXODWLRQV���VHH���������F���DQG�WKH�,QWHUQDWLRQDO�&LYLO�
$YLDWLRQ�2UJDQL]DWLRQ�V�7HFKQLFDO�,QVWUXFWLRQV�IRU�WKH�6DIH�7UDQVSRUW�RI�
'DQJHURXV�*RRGV�E\�$LU��VHH�3DFNLQJ�,QVWUXFWLRQV�������
6DIH�+DQGOLQJ��
7KH�FORVXUH�RI�WKH�FRQWDLQHU�LV�GHVLJQHG�WR�DOORZ�YHQWLQJ�WR�WKH�DWPRVSKHUH��
WKURXJK�WKH�ILOO�RSHQLQJ��LQ�RUGHU�WR�SUHYHQW�WKH�EXLOG�XS�RI�SUHVVXUH�ZLWKLQ�
WKH�SDFNDJH��3DFNDJHV�DUH�GHVLJQHG�WR�EH�WUDQVSRUWHG�LQ�DQ��XSULJKW��SRVLWLRQ�DW�
DOO�WLPHV��7KHVH�FRQWDLQHUV�UHOHDVH�RI�OLTXLG�QLWURJHQ�WKURXJK�WKH�YHQWLQJ�
V\VWHP�ZKHQ�KDQGOHG�DGYHUVHO\�WR�WKH�RULHQWDWLRQ�PDUNLQJV�DQG�SDFNDJH�GHVLJQ��
7KHUHIRUH��LW�LV�LPSRUWDQW�WKDW�SHUVRQQHO�WKDW�KDQGOH��ORDG�DQG�XQORDG�IODVNV�
WKDW�FRQWDLQ�OLTXLG�QLWURJHQ�PDLQWDLQ�WKH�IODVN�LQ�WKH�XSULJKW�SRVLWLRQ�DW�DOO�
WLPHV��)DLOXUH�WR�GR�VR�PD\�UHVXOW�LQ�WKH�UHOHDVH�RI�OLTXLG�QLWURJHQ�DQG�FDXVH�
LQMXU\��
1RQ�SUHVVXUL]HG�IODVNV���RWKHU�WKDQ��GU\�VKLSSHUV���
7KHVH�W\SHV�RI�FRQWDLQHUV�DUH�DXWKRUL]HG�IRU�OLTXLG�QLWURJHQ��'LYLVLRQ������
FU\RJHQLF���LQ�WKH�,&$2�7HFKQLFDO�,QVWUXFWLRQV��7,���DQG�PXVW�PHHW�WKH�SDFNLQJ�
LQVWUXFWLRQV�LQ������1RQ�SUHVVXUL]HG�IODVNV�DUH�VLPLODU�LQ�GHVLJQ�DQG�DSSHDUDQFH�
WR��GU\�VKLSSHUV���H[FHSW�WKH\�DUH�ILOOHG�ZLWK�OLTXLG�QLWURJHQ��DQG�WKH�
ELRORJLFDO�VSHFLPHQV�DUH�VXVSHQGHG�LQ�LW���
'U\�6KLSSHUV��
'U\�VKLSSHUV��ZKHQ�SURSHUO\�SUHSDUHG��VHH�WKH�1RWH�DW�WKH�HQG�RI�3DFNLQJ�
,QVWUXFWLRQV������DUH�QRW�VXEMHFW�WR�WKH�UHTXLUHPHQWV�RI�WKH�UHJXODWLRQV��
+RZHYHU��LI�WKH�GU\�VKLSSHUV�DUH�RIIHUHG�ZLWK�IUHH�OLTXLG�QLWURJHQ�SUHVHQW��WKH\�
ZRXOG�EH�VXEMHFW�WR�WKH�UHJXODWLRQV�ZKHQ�RIIHUHG�IRU�WUDQVSRUWDWLRQ�E\�DLUFUDIW�
�VHH����&)5����������DQG�PXVW�EH�RIIHUHG�LQ�DFFRUGDQFH�ZLWK�WKH�,&$2�7HFKQLFDO�
,QVWUXFWLRQV��7KHVH�SDFNDJLQJV�XVH�OLTXLG�QLWURJHQ��'LYLVLRQ������FU\RJHQLF�
OLTXLG��DV�D�UHIULJHUDQW��$�GU\�VKLSSHU�FRQVLVWV�RI�DQ�RXWHU�PHWDO�MDFNHW�DQG�DQ�
LQQHU�VKHOO��ZLWK�WKH�VSDFH�EHWZHHQ�ILOOHG�ZLWK�LQVXODWLRQ�DQG�YDFXXP�VHDOHG��
7KH�LQWHULRU�RI�WKH�SDFNDJLQJ�FRQWDLQV�D�F\OLQGULFDO�YRLG��ZKLFK�KROGV�WKH�
PDWHULDO�UHTXLULQJ�UHIULJHUDWLRQ��VXUURXQGHG�E\�DEVRUEHQW�PDWHULDO��7KH�
DEVRUEHQW�PDWHULDO�LV�VDWXUDWHG�ZLWK�WKH�OLTXLG�QLWURJHQ��7KH�)$$�KDV�IRXQG�
VKLSPHQWV�ZKHUH�WKH�QLWURJHQ�LV�QRW�FRPSOHWHO\�DEVRUEHG�VR�ZKHQ�KDQGOHG�DGYHUVH�
WR�WKH�RULHQWDWLRQ�PDUNLQJV��UHVXOWV�LQ�D�ORVV�RI�OLTXLG�QLWURJHQ���
)$$�(QIRUFHPHQW��
7KH�)$$�ZLOO�DFWLYHO\�SXUVXH�HQIRUFHPHQW�DFWLRQV�DJDLQVW�DOO�SDUWLHV�ZKR�YLRODWH�
WKH�+D]DUGRXV�0DWHULDOV�5HJXODWLRQV�RU�WKH�,&$2�7HFKQLFDO�,QVWUXFWLRQV��
9LRODWRUV�DUH�VXEMHFW�WR�FLYLO�SHQDOWLHV�RI���������DQG�FULPLQDO�SURVHFXWLRQ�
ZLWK�SHQDOWLHV�RI����������DQG�XS�WR�ILYH�\HDUV�LQ�SULVRQ��
�V��
%UXFH�%XWWHUZRUWK�
'LUHFWRU��2IILFH�RI�&LYLO�$YLDWLRQ�6HFXULW\�2SHUDWLRQV�
EDFN�



5(3257�'2&80(17$7,21�3$*( �������)RUP�$SSURYHG
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3XEOLF�UHSRUWLQJ�EXUGHQ�IRU�WKLV�FROOHFWLRQ�RI�LQIRUPDWLRQ�LV�HVWLPDWHG�WR�DYHUDJH���KRXU�SHU�UHVSRQVH��LQFOXGLQJ�WKH�WLPH�IRU�UHYLHZLQJ�LQVWUXFWLRQV��VHDUFKLQJ�H[LVWLQJ�GDWD�VRXUFHV��JDWKHULQJ
DQG�PDLQWDLQLQJ�WKH�GDWD�QHHGHG��DQG�FRPSOHWLQJ�DQG�UHYLHZLQJ�WKH�FROOHFWLRQ�RI�LQIRUPDWLRQ��6HQG�FRPPHQWV�UHJDUGLQJ�WKLV�EXUGHQ�HVWLPDWH�RU�DQ\�RWKHU�DVSHFW�RI�WKLV�FROOHFWLRQ�RI
LQIRUPDWLRQ��LQFOXGLQJ�VXJJHVWLRQV�IRU�UHGXFLQJ�WKLV�EXUGHQ��WR�:DVKLQJWRQ�+HDGTXDUWHUV�6HUYLFHV��'LUHFWRUDWH�IRU�,QIRUPDWLRQ�2SHUDWLRQV�DQG�5HSRUWV�������-HIIHUVRQ�'DYLV�+LJKZD\��6XLWH
������$UOLQJWRQ��9$�������������DQG�WR�WKH�2IILFH�RI�0DQDJHPHQW�DQG�%XGJHW��3DSHUZRUN�5HGXFWLRQ�3URMHFW��������������:DVKLQJWRQ��'&�������

���$*(1&<�86(�21/<��/HDYH�%ODQN� ���5(3257�'$7(

6HSWHPEHU�����

���5(3257�7<3(�$1'�'$7(6�&29(5('

,QIRUPDWLRQ�DQG�7HFKQRORJ\�5HSRUW
���7,7/(�$1'�68%7,7/(

%LRPRQLWRULQJ�RI�(QYLURQPHQWDO�6WDWXV�DQG�7UHQGV��%(67��3URJUDP��)LHOG�3URFHGXUHV�IRU
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8�6��'HSDUWPHQW�RI�WKH�,QWHULRU
8�6��*HRORJLFDO�6XUYH\

$V�WKH�1DWLRQ¶V�SULQFLSDO�FRQVHUYDWLRQ�DJHQF\��WKH
'HSDUWPHQW�RI� WKH� ,QWHULRU�KDV� UHVSRQVLELOLW\� IRU
PRVW� RI� RXU� QDWLRQDOO\� RZQHG� SXEOLF� ODQGV� DQG
QDWXUDO� UHVRXUFHV�� � 7KLV� UHVSRQVLELOLW\� LQFOXGHV
IRVWHULQJ� WKH� VRXQG� XVH� RI� RXU� ODQGV� DQG� ZDWHU
UHVRXUFH�� SURWHFWLQJ� RXU� ILVK�� ZLOGOLIH�� DQG
ELRORJLFDO�GLYHUVLW\��SUHVHUYLQJ�WKH�HQYLURQPHQWDO
DQG� FXOWXUDO� YDOXHV� RI� RXU� QDWLRQDO� SDUNV� DQG
KLVWRULFDO�SODFHV��DQG�SURYLGLQJ�IRU�WKH�HQMR\PHQW
RI�OLIH�WKURXJK�RXWGRRU�UHFUHDWLRQ���7KH�'HSDUWPHQW
DVVHVVHV� RXU� HQHUJ\� DQG� PLQHUDO� UHVRXUFHV� DQG
ZRUNV� WR� HQVXUH� WKDW� WKHLU�GHYHORSPHQW� LV� LQ� WKH
EHVW� LQWHUHVWV� RI� DOO� RXU� SHRSOH� E\� HQFRXUDJLQJ
VWHZDUGVKLS�DQG�FLWL]HQ�SDUWLFLSDWLRQ�LQ�WKHLU�FDUH�
7KH�'HSDUWPHQW�DOVR�KDV�D�PDMRU�UHVSRQVLELOLW\�IRU
$PHULFDQ�,QGLDQ�UHVHUYDWLRQ�FRPPXQLWLHV�
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