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FRQWUROV

(QJLQHHULQJ�FRQWUROV�DUH�XVHG�WR�UHPRYH�D�KD]DUG�RU�SODFH�D�EDUULHU�EHWZHHQ�WKH�ZRUNHU�DQG�WKH�KD]DUG��:HOO�GHVLJQHG�HQJLQHHULQJ�FRQWUROV�FDQ�EH�KLJKO\
HIIHFWLYH�LQ�SURWHFWLQJ�ZRUNHUV�DQG�ZLOO�W\SLFDOO\�EH�LQGHSHQGHQW�RI�ZRUNHU�LQWHUDFWLRQV�WR�SURYLGH�WKLV�KLJK�OHYHO�RI�SURWHFWLRQ�
7KH�EDVLF�W\SHV�RI�HQJLQHHULQJ�FRQWUROV�DUH�
3URFHVV�FRQWUROV�ZKLFK�LQYROYH�FKDQJLQJ�WKH�ZD\�D�MRE�DFWLYLW\�RU�SURFHVV�LV�GRQH�WR�UHGXFH�WKH�ULVN�
(QFORVXUH�DQG�RU�LVRODWLRQ�RI�HPLVVLRQ�VRXUFH�ZKLFK�NHHSV�D�VHOHFWHG�KD]DUG��SK\VLFDOO\��DZD\�IURP�WKH�ZRUNHU�DQG�YHQWLODWLRQ�WKDW�VWUDWHJLFDOO\��DGGV��DQG
�UHPRYHV��DLU�LQ�WKH�ZRUN�HQYLURQPHQW��9HQWLODWLRQ�FDQ�UHPRYH�RU�GLOXWH�DQ�DLU�FRQWDPLQDQW�LI�GHVLJQHG�SURSHUO\��7KH�GHVLJQ�RI�D�YHQWLODWLRQ�V\VWHP�PXVW�PDWFK
WKH�SDUWLFXODU�SURFHVV�DQG�FKHPLFDO�RU�FRQWDPLQDQW�LQ�XVH�
(PSOR\HUV�PD\�QHHG�WR�XVH�PXOWLSOH�W\SHV�RI�FRQWUROV�WR�SUHYHQW�HPSOR\HH�RYHUH[SRVXUH�

/RFDO�H[KDXVW�YHQWLODWLRQ�XVXDOO\�UHTXLUHG�

3HUVRQDO�SURWHFWLRQ

&KHPZDWFK���������

&DWDORJXH�QXPEHU��

9HUVLRQ�1R���������

3DJH���RI���

&ROHV�&UHDP�&OHDQVHU

,VVXH�'DWH������������

3ULQW�'DWH������������

&RQWLQXHG���



(\H�DQG�IDFH�SURWHFWLRQ

6DIHW\�JODVVHV�ZLWK�VLGH�VKLHOGV�
&KHPLFDO�JRJJOHV�
&RQWDFW�OHQVHV�PD\�SRVH�D�VSHFLDO�KD]DUG��VRIW�FRQWDFW�OHQVHV�PD\�DEVRUE�DQG�FRQFHQWUDWH�LUULWDQWV��$�ZULWWHQ�SROLF\�GRFXPHQW��GHVFULELQJ�WKH�ZHDULQJ�RI
OHQVHV�RU�UHVWULFWLRQV�RQ�XVH��VKRXOG�EH�FUHDWHG�IRU�HDFK�ZRUNSODFH�RU�WDVN��7KLV�VKRXOG�LQFOXGH�D�UHYLHZ�RI�OHQV�DEVRUSWLRQ�DQG�DGVRUSWLRQ�IRU�WKH�FODVV�RI
FKHPLFDOV�LQ�XVH�DQG�DQ�DFFRXQW�RI�LQMXU\�H[SHULHQFH��0HGLFDO�DQG�ILUVW�DLG�SHUVRQQHO�VKRXOG�EH�WUDLQHG�LQ�WKHLU�UHPRYDO�DQG�VXLWDEOH�HTXLSPHQW�VKRXOG�EH
UHDGLO\�DYDLODEOH��,Q�WKH�HYHQW�RI�FKHPLFDO�H[SRVXUH��EHJLQ�H\H�LUULJDWLRQ�LPPHGLDWHO\�DQG�UHPRYH�FRQWDFW�OHQV�DV�VRRQ�DV�SUDFWLFDEOH��/HQV�VKRXOG�EH�UHPRYHG
DW�WKH�ILUVW�VLJQV�RI�H\H�UHGQHVV�RU�LUULWDWLRQ���OHQV�VKRXOG�EH�UHPRYHG�LQ�D�FOHDQ�HQYLURQPHQW�RQO\�DIWHU�ZRUNHUV�KDYH�ZDVKHG�KDQGV�WKRURXJKO\�

6NLQ�SURWHFWLRQ 6HH�+DQG�SURWHFWLRQ�EHORZ

+DQGV�IHHW�SURWHFWLRQ

:HDU�FKHPLFDO�SURWHFWLYH�JORYHV��H�J��39&��
:HDU�VDIHW\�IRRWZHDU�RU�VDIHW\�JXPERRWV��H�J��5XEEHU�

127(�
7KH�PDWHULDO�PD\�SURGXFH�VNLQ�VHQVLWLVDWLRQ�LQ�SUHGLVSRVHG�LQGLYLGXDOV��&DUH�PXVW�EH�WDNHQ��ZKHQ�UHPRYLQJ�JORYHV�DQG�RWKHU�SURWHFWLYH�HTXLSPHQW��WR�DYRLG
DOO�SRVVLEOH�VNLQ�FRQWDFW��
&RQWDPLQDWHG�OHDWKHU�LWHPV��VXFK�DV�VKRHV��EHOWV�DQG�ZDWFK�EDQGV�VKRXOG�EH�UHPRYHG�DQG�GHVWUR\HG��

7KH�VHOHFWLRQ�RI�VXLWDEOH�JORYHV�GRHV�QRW�RQO\�GHSHQG�RQ�WKH�PDWHULDO��EXW�DOVR�RQ�IXUWKHU�PDUNV�RI�TXDOLW\�ZKLFK�YDU\�IURP�PDQXIDFWXUHU�WR�PDQXIDFWXUHU��:KHUH
WKH�FKHPLFDO�LV�D�SUHSDUDWLRQ�RI�VHYHUDO�VXEVWDQFHV��WKH�UHVLVWDQFH�RI�WKH�JORYH�PDWHULDO�FDQ�QRW�EH�FDOFXODWHG�LQ�DGYDQFH�DQG�KDV�WKHUHIRUH�WR�EH�FKHFNHG�SULRU
WR�WKH�DSSOLFDWLRQ�
7KH�H[DFW�EUHDN�WKURXJK�WLPH�IRU�VXEVWDQFHV�KDV�WR�EH�REWDLQHG�IURP�WKH�PDQXIDFWXUHU�RI�WKH�SURWHFWLYH�JORYHV�DQG�KDV�WR�EH�REVHUYHG�ZKHQ�PDNLQJ�D�ILQDO
FKRLFH�
3HUVRQDO�K\JLHQH�LV�D�NH\�HOHPHQW�RI�HIIHFWLYH�KDQG�FDUH��*ORYHV�PXVW�RQO\�EH�ZRUQ�RQ�FOHDQ�KDQGV��$IWHU�XVLQJ�JORYHV��KDQGV�VKRXOG�EH�ZDVKHG�DQG�GULHG
WKRURXJKO\��$SSOLFDWLRQ�RI�D�QRQ�SHUIXPHG�PRLVWXUL]HU�LV�UHFRPPHQGHG�
6XLWDELOLW\�DQG�GXUDELOLW\�RI�JORYH�W\SH�LV�GHSHQGHQW�RQ�XVDJH�

%XW\O�UXEEHU�JORYHV�
1LWULOH�UXEEHU�JORYHV�

%RG\�SURWHFWLRQ 6HH�2WKHU�SURWHFWLRQ�EHORZ

2WKHU�SURWHFWLRQ

2YHUDOOV��
3�9�&��DSURQ��
%DUULHU�FUHDP��
6NLQ�FOHDQVLQJ�FUHDP��
(\H�ZDVK�XQLW��

7KHUPDO�KD]DUGV 1RW�$YDLODEOH

5HVSLUDWRU\�SURWHFWLRQ

7\SH�$.�3�)LOWHU�RI�VXIILFLHQW�FDSDFLW\���$6�1=6������	�������(1����������	�����������$16,�=���RU�QDWLRQDO�HTXLYDOHQW�

:KHUH�WKH�FRQFHQWUDWLRQ�RI�JDV�SDUWLFXODWHV�LQ�WKH�EUHDWKLQJ�]RQH��DSSURDFKHV�RU�H[FHHGV�WKH��([SRVXUH�6WDQGDUG���RU�(6���UHVSLUDWRU\�SURWHFWLRQ�LV�UHTXLUHG�
'HJUHH�RI�SURWHFWLRQ�YDULHV�ZLWK�ERWK�IDFH�SLHFH�DQG�&ODVV�RI�ILOWHU��WKH�QDWXUH�RI�SURWHFWLRQ�YDULHV�ZLWK�7\SH�RI�ILOWHU�

5HTXLUHG�0LQLPXP�3URWHFWLRQ�)DFWRU +DOI�)DFH�5HVSLUDWRU )XOO�)DFH�5HVSLUDWRU 3RZHUHG�$LU�5HVSLUDWRU

XS�WR����[�(6 $.�$86�3� � $.�3$35�$86���&ODVV���3�

XS�WR����[�(6 � $.�$86���&ODVV���3� �

XS�WR�����[�(6 � $.���3� $.�3$35���3��A

A���)XOO�IDFH
$�$OO�FODVVHV�� �2UJDQLF�YDSRXUV��%�$86�RU�%�� �$FLG�JDVVHV��%�� �$FLG�JDV�RU�K\GURJHQ�F\DQLGH�+&1���%�� �$FLG�JDV�RU�K\GURJHQ�F\DQLGH�+&1���(� �6XOIXU�GLR[LGH�62����*� �$JULFXOWXUDO
FKHPLFDOV��.� �$PPRQLD�1+����+J� �0HUFXU\��12� �2[LGHV�RI�QLWURJHQ��0%� �0HWK\O�EURPLGH��$;� �/RZ�ERLOLQJ�SRLQW�RUJDQLF�FRPSRXQGV�EHORZ����GHJ&�

&DUWULGJH�UHVSLUDWRUV�VKRXOG�QHYHU�EH�XVHG�IRU�HPHUJHQF\�LQJUHVV�RU�LQ�DUHDV�RI�XQNQRZQ�YDSRXU�FRQFHQWUDWLRQV�RU�R[\JHQ�FRQWHQW��7KH�ZHDUHU�PXVW�EH�ZDUQHG�WR�OHDYH�WKH
FRQWDPLQDWHG�DUHD�LPPHGLDWHO\�RQ�GHWHFWLQJ�DQ\�RGRXUV�WKURXJK�WKH�UHVSLUDWRU��7KH�RGRXU�PD\�LQGLFDWH�WKDW�WKH�PDVN�LV�QRW�IXQFWLRQLQJ�SURSHUO\��WKDW�WKH�YDSRXU
FRQFHQWUDWLRQ�LV�WRR�KLJK��RU�WKDW�WKH�PDVN�LV�QRW�SURSHUO\�ILWWHG��%HFDXVH�RI�WKHVH�OLPLWDWLRQV��RQO\�UHVWULFWHG�XVH�RI�FDUWULGJH�UHVSLUDWRUV�LV�FRQVLGHUHG�DSSURSULDWH�

6(&7,21���3+<6,&$/�$1'�&+(0,&$/�3523(57,(6

,QIRUPDWLRQ�RQ�EDVLF�SK\VLFDO�DQG�FKHPLFDO�SURSHUWLHV

$SSHDUDQFH 3DOH�\HOORZ�RSDTXH�YLVFRXV�VOXUU\�ZLWK�D�FLWUXV�RGRXU��LPPLVFLEOH�ZLWK�ZDWHU�

3K\VLFDO�VWDWH /LTXLG 5HODWLYH�GHQVLW\��:DWHU� ��� ���

2GRXU 1RW�$YDLODEOH
3DUWLWLRQ�FRHIILFLHQW

Q�RFWDQRO���ZDWHU
1RW�$YDLODEOH

2GRXU�WKUHVKROG 1RW�$YDLODEOH
$XWR�LJQLWLRQ�WHPSHUDWXUH

��&�
1RW�$SSOLFDEOH

S+��DV�VXSSOLHG� ��������
'HFRPSRVLWLRQ

WHPSHUDWXUH
1RW�$YDLODEOH

0HOWLQJ�SRLQW���IUHH]LQJ
SRLQW���&�

1RW�$YDLODEOH 9LVFRVLW\��F6W� ���������

,QLWLDO�ERLOLQJ�SRLQW�DQG
ERLOLQJ�UDQJH���&�

1RW�$YDLODEOH 0ROHFXODU�ZHLJKW��J�PRO� 1RW�$SSOLFDEOH

)ODVK�SRLQW���&� 1RW�$SSOLFDEOH 7DVWH 1RW�$YDLODEOH

(YDSRUDWLRQ�UDWH 1RW�$YDLODEOH ([SORVLYH�SURSHUWLHV 1RW�$YDLODEOH

)ODPPDELOLW\ 1RW�$SSOLFDEOH 2[LGLVLQJ�SURSHUWLHV 1RW�$YDLODEOH

8SSHU�([SORVLYH�/LPLW���� 1RW�$SSOLFDEOH
6XUIDFH�7HQVLRQ��G\Q�FP�RU

P1�P�
1RW�$YDLODEOH

/RZHU�([SORVLYH�/LPLW���� 1RW�$SSOLFDEOH 9RODWLOH�&RPSRQHQW���YRO� 1RW�$YDLODEOH

9DSRXU�SUHVVXUH��N3D� 1RW�$YDLODEOH *DV�JURXS 1RW�$YDLODEOH

6ROXELOLW\�LQ�ZDWHU��J�/� ,PPLVFLEOH S+�DV�D�VROXWLRQ����� 1RW�$YDLODEOH

&KHPZDWFK���������

&DWDORJXH�QXPEHU��

9HUVLRQ�1R���������

3DJH���RI���

&ROHV�&UHDP�&OHDQVHU

,VVXH�'DWH������������

3ULQW�'DWH������������

&RQWLQXHG���



9DSRXU�GHQVLW\��$LU� ��� 1RW�$YDLODEOH 92&�J�/ 1RW�$YDLODEOH

6(&7,21����67$%,/,7<�$1'�5($&7,9,7<

5HDFWLYLW\ 6HH�VHFWLRQ��

&KHPLFDO�VWDELOLW\
8QVWDEOH�LQ�WKH�SUHVHQFH�RI�LQFRPSDWLEOH�PDWHULDOV�
3URGXFW�LV�FRQVLGHUHG�VWDEOH�
+D]DUGRXV�SRO\PHULVDWLRQ�ZLOO�QRW�RFFXU�

3RVVLELOLW\�RI�KD]DUGRXV
UHDFWLRQV

6HH�VHFWLRQ��

&RQGLWLRQV�WR�DYRLG 6HH�VHFWLRQ��

,QFRPSDWLEOH�PDWHULDOV 6HH�VHFWLRQ��

+D]DUGRXV�GHFRPSRVLWLRQ
SURGXFWV

6HH�VHFWLRQ��

6(&7,21����72;,&2/2*,&$/�,1)250$7,21

,QIRUPDWLRQ�RQ�WR[LFRORJLFDO�HIIHFWV

,QKDOHG 7KH�PDWHULDO�FDQ�FDXVH�UHVSLUDWRU\�LUULWDWLRQ�LQ�VRPH�SHUVRQV��7KH�ERG\
V�UHVSRQVH�WR�VXFK�LUULWDWLRQ�FDQ�FDXVH�IXUWKHU�OXQJ�GDPDJH�

,QJHVWLRQ
$FFLGHQWDO�LQJHVWLRQ�RI�WKH�PDWHULDO�PD\�EH�GDPDJLQJ�WR�WKH�KHDOWK�RI�WKH�LQGLYLGXDO�
,QJHVWLRQ�RI�DQLRQLF�VXUIDFWDQWV�PD\�SURGXFH�GLDUUKRHD��EORDWHG�VWRPDFK��DQG�RFFDVLRQDO�YRPLWLQJ�

6NLQ�&RQWDFW

7KH�PDWHULDO�PD\�FDXVH�PRGHUDWH�LQIODPPDWLRQ�RI�WKH�VNLQ�HLWKHU�IROORZLQJ�GLUHFW�FRQWDFW�RU�DIWHU�D�GHOD\�RI�VRPH�WLPH��5HSHDWHG�H[SRVXUH�FDQ�FDXVH�FRQWDFW
GHUPDWLWLV�ZKLFK�LV�FKDUDFWHULVHG�E\�UHGQHVV��VZHOOLQJ�DQG�EOLVWHULQJ�
5HSHDWHG�H[SRVXUH�PD\�FDXVH�VNLQ�FUDFNLQJ��IODNLQJ�RU�GU\LQJ�IROORZLQJ�QRUPDO�KDQGOLQJ�DQG�XVH�
$QLRQLF�VXUIDFWDQWV�FDQ�FDXVH�VNLQ�UHGQHVV�DQG�SDLQ��DV�ZHOO�DV�D�UDVK��&UDFNLQJ��VFDOLQJ�DQG�EOLVWHULQJ�FDQ�RFFXU�
2SHQ�FXWV��DEUDGHG�RU�LUULWDWHG�VNLQ�VKRXOG�QRW�EH�H[SRVHG�WR�WKLV�PDWHULDO
(QWU\�LQWR�WKH�EORRG�VWUHDP��WKURXJK��IRU�H[DPSOH��FXWV��DEUDVLRQV�RU�OHVLRQV��PD\�SURGXFH�V\VWHPLF�LQMXU\�ZLWK�KDUPIXO�HIIHFWV��([DPLQH�WKH�VNLQ�SULRU�WR�WKH�XVH
RI�WKH�PDWHULDO�DQG�HQVXUH�WKDW�DQ\�H[WHUQDO�GDPDJH�LV�VXLWDEO\�SURWHFWHG�

(\H
,I�DSSOLHG�WR�WKH�H\HV��WKLV�PDWHULDO�FDXVHV�VHYHUH�H\H�GDPDJH�
'LUHFW�H\H�FRQWDFW�ZLWK�VRPH�DQLRQLF�VXUIDFWDQWV�LQ�KLJK�FRQFHQWUDWLRQ�FDQ�FDXVH�VHYHUH�GDPDJH�WR�WKH�FRUQHD��/RZ�FRQFHQWUDWLRQV�FDQ�FDXVH�GLVFRPIRUW�
H[FHVV�EORRG�IORZ��DQG�FRUQHDO�FORXGLQJ�DQG�VZHOOLQJ��5HFRYHU\�PD\�WDNH�VHYHUDO�GD\V�

&KURQLF

7KHUH�KDV�EHHQ�FRQFHUQ�WKDW�WKLV�PDWHULDO�FDQ�FDXVH�FDQFHU�RU�PXWDWLRQV��EXW�WKHUH�LV�QRW�HQRXJK�GDWD�WR�PDNH�DQ�DVVHVVPHQW�
/RQJ�WHUP�H[SRVXUH�WR�UHVSLUDWRU\�LUULWDQWV�PD\�UHVXOW�LQ�GLVHDVH�RI�WKH�DLUZD\V�LQYROYLQJ�GLIILFXOW�EUHDWKLQJ�DQG�UHODWHG�V\VWHPLF�SUREOHPV�
6NLQ�FRQWDFW�ZLWK�WKH�PDWHULDO�LV�PRUH�OLNHO\�WR�FDXVH�D�VHQVLWLVDWLRQ�UHDFWLRQ�LQ�VRPH�SHUVRQV�FRPSDUHG�WR�WKH�JHQHUDO�SRSXODWLRQ�
6XEVWDQFH�DFFXPXODWLRQ��LQ�WKH�KXPDQ�ERG\��PD\�RFFXU�DQG�PD\�FDXVH�VRPH�FRQFHUQ�IROORZLQJ�UHSHDWHG�RU�ORQJ�WHUP�RFFXSDWLRQDO�H[SRVXUH�
3XUH�FDOFLXP�FDUERQDWH�GRHV�QRW�FDXVH�WKH�GLVHDVH�SQHXPRFRQLRVLV�SUREDEO\�GXH�WR�LWV�UDSLG�HOLPLQDWLRQ�IURP�WKH�ERG\��+RZHYHU��LWV�XQVWHULOLVHG�SDUWLFXODWHV
FDQ�LQIHFW�WKH�OXQJ�DQG�DLUZD\�WR�FDXVH�LQIODPPDWLRQ�
3URORQJHG�RU�UHSHDWHG�VNLQ�FRQWDFW�PD\�FDXVH�GHJUHDVLQJ�ZLWK�GU\LQJ��FUDFNLQJ�DQG�GHUPDWLWLV�IROORZLQJ�
([SRVXUH�WR�VXOIRQDWHV�FDQ�FDXVH�DQ�LPEDODQFH�LQ�FHOOXODU�VDOWV�DQG�WKHUHIRUH�FHOOXODU�IXQFWLRQ��$LUERUQH�VXOIRQDWHV�PD\�EH�UHVSRQVLEOH�IRU�UHVSLUDWRU\
DOOHUJLHV�DQG��LQ�VRPH�LQVWDQFHV��PLQRU�GHUPDO�DOOHUJLHV�

&ROHV�&UHDP�&OHDQVHU
72;,&,7< ,55,7$7,21

1RW�$YDLODEOH 1RW�$YDLODEOH

FDOFLXP�FDUERQDWH

72;,&,7< ,55,7$7,21

GHUPDO��UDW��/'����!�����PJ�NJ>�@ (\H��UDEELW��������PJ���K���6(9(5(

2UDO��UDW��/'����!�����PJ�NJ>�@ 6NLQ��UDEELW�������PJ���K�PRGHUDWH

VRGLXP�WULSRO\SKRVSKDWH

72;,&,7< ,55,7$7,21

'HUPDO��UDEELW��/'����!�����PJ�NJ>�@ 1LO�UHSRUWHG

2UDO��UDW��/'����!�����PJ�NJ>�@

WULHWKDQRODPLQH
GRGHF\OEHQ]HQHVXOIRQDWH

72;,&,7< ,55,7$7,21

'HUPDO��UDEELW��/'����!������PJ�NJ>�@ (\H��6(9(5(�

2UDO��UDW��/'���������PJ�NJ>�@ 6NLQ��PRGHUDWH�6(9(5(�

FRFRQXW�GLHWKDQRODPLGH

72;,&,7< ,55,7$7,21

,QKDODWLRQ��UDW��/&�������SSP�K�>�@ 1LO�UHSRUWHG�

2UDO��UDW��/'���������PJ�NJ>�@

����EHQ]LVRWKLD]ROLQH���RQH

72;,&,7< ,55,7$7,21

2UDO��UDW��/'��������PJ�NJ>�@ 0$.�'RFXPHQWDWLRQ

1LO�UHSRUWHG

ZDWHU
72;,&,7< ,55,7$7,21

2UDO��UDW��/'����!������PJ�NJ>�@ 1RW�$YDLODEOH

/HJHQG� ���9DOXH�REWDLQHG�IURP�(XURSH�(&+$�5HJLVWHUHG�6XEVWDQFHV���$FXWH�WR[LFLW\����9DOXH�REWDLQHG�IURP�PDQXIDFWXUHU
V�6'6���8QOHVV�RWKHUZLVH�VSHFLILHG�GDWD

&KHPZDWFK���������

&DWDORJXH�QXPEHU��

9HUVLRQ�1R���������

3DJH���RI���

&ROHV�&UHDP�&OHDQVHU

,VVXH�'DWH������������

3ULQW�'DWH������������

&RQWLQXHG���



H[WUDFWHG�IURP�57(&6���5HJLVWHU�RI�7R[LF�(IIHFW�RI�FKHPLFDO�6XEVWDQFHV

&$/&,80�&$5%21$7(
7KH�PDWHULDO�PD\�FDXVH�VNLQ�LUULWDWLRQ�DIWHU�SURORQJHG�RU�UHSHDWHG�H[SRVXUH�DQG�PD\�SURGXFH�RQ�FRQWDFW�VNLQ�UHGQHVV��VZHOOLQJ��WKH�SURGXFWLRQ�RI
YHVLFOHV��VFDOLQJ�DQG�WKLFNHQLQJ�RI�WKH�VNLQ�
1R�HYLGHQFH�RI�FDUFLQRJHQLF�SURSHUWLHV��1R�HYLGHQFH�RI�PXWDJHQLF�RU�WHUDWRJHQLF�HIIHFWV�

75,(7+$12/$0,1(
'2'(&</%(1=(1(68/)21$7(

6WXGLHV�GRQH�VKRZ�WKDW�WULHWKDQRODPLQH�LV�RI�ORZ�WR[LFLW\�IROORZLQJ�KLJK�GRVH�H[SRVXUH�E\�VZDOORZLQJ��VNLQ�FRQWDFW�RU�LQKDODWLRQ��,W�KDV�QRW�EHHQ�VKRZQ�WR
FDXVH�FDQFHU��JHQHWLF�GHIHFWV��UHSURGXFWLYH�RU�GHYHORSPHQWDO�WR[LFLW\�
/LQHDU�DON\O�EHQ]HQH�VXOIRQDWHV�DUH�GHULYHG�IURP�VWURQJ�FRUURVLYH�DFLGV��$QLPDO�WHVWLQJ�KDV�VKRZQ�WKH\�FDQ�FDXVH�VNLQ�UHDFWLRQV��H\H�LUULWDWLRQ�
VOXJJLVKQHVV��SDVVDJH�RI�IUHTXHQW�ZDWHU\�VWRROV��ZHDNQHVV�DQG�PD\�OHDG�WR�GHDWK��7KH\�PD\�DOVR�UHDFW�ZLWK�VXUIDFHV�RI�WKH�PRXWK�DQG�LQWHVWLQHV�
GHSHQGLQJ�RQ�WKH�FRQFHQWUDWLRQ�H[SRVHG�WR��7KHUH�LV�QR�HYLGHQFH�RI�KDUP�WR�WKH�XQERUQ�EDE\�RU�WHQGHQF\�WR�FDXVH�FDQFHU�
IRU�HTXLYDOHQW�VRGLXP�VDOW�DQG�EUDQFKHG�DON\OV���$OEULJKW�DQG�:LOVRQ�06'6

&2&2187�',(7+$12/$0,'(

7KH�FKHPLFDOV�LQ�WKH�)DWW\�1LWURJHQ�'HULYHG��)1'��$PLGHV�DUH�JHQHUDOO\�VLPLODU�LQ�WHUPV�RI�SK\VLFDO�DQG�FKHPLFDO�SURSHUWLHV��HQYLURQPHQWDO�IDWH�DQG
WR[LFLW\���,WV�ORZ�DFXWH�RUDO�WR[LFLW\�LV�ZHOO�HVWDEOLVKHG�DFURVV�DOO�VXEFDWHJRULHV�E\�WKH�DYDLODEOH�GDWD�DQG�VKRZ�QR�DSSDUHQW�RUJDQ�VSHFLILF�WR[LFLW\��PXWDWLRQ�
UHSURGXFWLYH�RU�GHYHORSPHQWDO�GHIHFWV��
'($�KDV�ORZ�DFXWH�WR[LFLW\�LI�LQJHVWHG�RUDOO\�RU�DSSOLHG�RQ�WKH�VNLQ��,W�FDQ�FDXVH�PRGHUDWH�VNLQ�LUULWDWLRQ�DQG�VHYHUH�H\H�LUULWDWLRQ��,W�PD\�DIIHFW�VSHUP
SURGXFWLRQ��FDXVH�DQDHPLD�DQG�GDPDJH�WKH�OLYHU�DQG�NLGQH\��,W�KDV�QRW�EHHQ�VKRZQ�WR�FDXVH�FDQFHU�LQ�KXPDQV��WKRXJK�WKHUH�LV�HYLGHQFH�WKDW�LW�PD\�FDXVH
FDQFHU�LQ�PLFH��DQG�GDPDJH�WR�WKH�IRHWXV�DW�OHYHOV�WR[LF�WR�WKH�PRWKHU�
/DERUDWRU\�WHVWLQJ�VKRZV�WKDW�WKH�IDWW\�DFLG�DPLGH��FRFRDPLGH�'($��FDXVHV�RFFXSDWLRQDO�DOOHUJLF�FRQWDFW�GHUPDWLWLV��DQG�WKDW�DOOHUJ\�WR�WKLV�VXEVWDQFH�LV
EHFRPLQJ�PRUH�FRPPRQ�
$ONDQRODPLGHV�DUH�PDQXIDFWXUHG�E\�FRQGHQVDWLRQ�RI�GLHWKDQRODPLQH�DQG�WKH�PHWK\O�HVWHU�RI�ORQJ�FKDLQ�IDWW\�DFLGV�
7KH�PDWHULDO�PD\�SURGXFH�PRGHUDWH�H\H�LUULWDWLRQ�OHDGLQJ�WR�LQIODPPDWLRQ��5HSHDWHG�RU�SURORQJHG�H[SRVXUH�WR�LUULWDQWV�PD\�SURGXFH�FRQMXQFWLYLWLV�

:$51,1*��7KLV�VXEVWDQFH�KDV�EHHQ�FODVVLILHG�E\�WKH�,$5&�DV�*URXS��%��3RVVLEO\�&DUFLQRJHQLF�WR�+XPDQV�
,Q�D�VWXG\�RI�GHUPDO�DSSOLFDWLRQ�LQ�PLFH��FRFRQXW�RLO�GLHWKDQRODPLQH�FRQGHQVDWH��FRFRQXW�GLHWKDQRODPLGH��LQFUHDVHG�WKH�LQFLGHQFH�RI�KHSDWRFHOOXODU
FDUFLQRPD�DQG�KHSDWRFHOOXODU�DGHQRPD�LQ�PDOHV�DQG�IHPDOHV��DQG�RI�KHSDWREODVWRPD�LQ�PDOHV��7KH�LQFLGHQFH�RI�UHQDO�WXEXOH�DGHQRPD�DQG�FDUFLQRPD
FRPELQHG�ZDV�DOVR�LQFUHDVHG�LQ�PDOHV��,Q�D�VWXG\�RI�GHUPDO�DSSOLFDWLRQ�LQ�UDWV��QR�LQFUHDVH�LQ�WXPRXU�LQFLGHQFH�ZDV�REVHUYHG�
7XPRXUV�RI�WKH�NLGQH\�DQG�KHSDWREODVWRPD�DUH�UDUH�VSRQWDQHRXV�QHRSODVPV�LQ�H[SHULPHQWDO�DQLPDOV�
7KH�FDUFLQRJHQLF�HIIHFWV�RI�WKH�FRFRQXW�RLO�GLHWKDQRODPLQH�FRQGHQVDWH�XVHG�LQ�WKH�FDQFHU�ELRDVVD\�PD\�EH�GXH�WR�WKH�OHYHOV�RI�GLHWKDQRODPLQH���������LQ
WKH�VROXWLRQV�WHVWHG�
0HFKDQLVWLF�GDWD�DUH�YHU\�ZHDN�WR�HYDOXDWH�WKH�FDUFLQRJHQLF�SRWHQWLDO�RI�FRFRQXW�RLO�GLHWKDQRODPLQH�FRQGHQVDWH�SHU�VH
$FFRUGLQJ�WR�,$5&�
&RFRQXW�RLO�GLHWKDQRODPLQH�FRQGHQVDWH�LV�SRVVLEO\�FDUFLQRJHQLF�WR�KXPDQV��*URXS��%�
(WKRTXDG�&����6'6

����%(1=,627+,$=2/,1(���21(

7KH�IROORZLQJ�LQIRUPDWLRQ�UHIHUV�WR�FRQWDFW�DOOHUJHQV�DV�D�JURXS�DQG�PD\�QRW�EH�VSHFLILF�WR�WKLV�SURGXFW��
&RQWDFW�DOOHUJLHV�TXLFNO\�PDQLIHVW�WKHPVHOYHV�DV�FRQWDFW�HF]HPD��PRUH�UDUHO\�DV�XUWLFDULD�RU�4XLQFNH
V�RHGHPD��7KH�SDWKRJHQHVLV�RI�FRQWDFW�HF]HPD
LQYROYHV�D�FHOO�PHGLDWHG��7�O\PSKRF\WHV��LPPXQH�UHDFWLRQ�RI�WKH�GHOD\HG�W\SH��2WKHU�DOOHUJLF�VNLQ�UHDFWLRQV��H�J��FRQWDFW�XUWLFDULD��LQYROYH�DQWLERG\�
PHGLDWHG�LPPXQH�UHDFWLRQV��7KH�VLJQLILFDQFH�RI�WKH�FRQWDFW�DOOHUJHQ�LV�QRW�VLPSO\�GHWHUPLQHG�E\�LWV�VHQVLWLVDWLRQ�SRWHQWLDO��WKH�GLVWULEXWLRQ�RI�WKH
VXEVWDQFH�DQG�WKH�RSSRUWXQLWLHV�IRU�FRQWDFW�ZLWK�LW�DUH�HTXDOO\�LPSRUWDQW��$�ZHDNO\�VHQVLWLVLQJ�VXEVWDQFH�ZKLFK�LV�ZLGHO\�GLVWULEXWHG�FDQ�EH�D�PRUH
LPSRUWDQW�DOOHUJHQ�WKDQ�RQH�ZLWK�VWURQJHU�VHQVLWLVLQJ�SRWHQWLDO�ZLWK�ZKLFK�IHZ�LQGLYLGXDOV�FRPH�LQWR�FRQWDFW��)URP�D�FOLQLFDO�SRLQW�RI�YLHZ��VXEVWDQFHV�DUH
QRWHZRUWK\�LI�WKH\�SURGXFH�DQ�DOOHUJLF�WHVW�UHDFWLRQ�LQ�PRUH�WKDQ����RI�WKH�SHUVRQV�WHVWHG�
$FXWH�WR[LFLW\�GDWD�VKRZ�WKDW�����EHQ]LVRWKLD]ROLQH���RQH��%,7���LV�PRGHUDWHO\�WR[LF�E\�WKH�RUDO�DQG�GHUPDO�URXWHV�EXW�WKDW�WKLV�FKHPLFDO�LV�D�VHYHUH�H\H
LUULWDQW��,UULWDWLRQ�WR�WKH�VNLQ�IURP�DFXWH�GDWD�VKRZ�RQO\�PLOG�VNLQ�LUULWDWLRQ���EXW�UHSHDWHG�GHUPDO�DSSOLFDWLRQ�LQGLFDWHG�D�PRUH�VLJQLILFDQW�VNLQ�LUULWDWLRQ
UHVSRQVH��
7KH�QHXURWR[LFLW\�REVHUYHG�LQ�WKH�UDW�DFXWH�RUDO�WR[LFLW\�VWXG\��SLORHUHFWLRQ�DQG�XSZDUG�FXUYDWXUH�RI�WKH�VSLQH�DW�����PJ�NJ�DQG�DERYH��GHFUHDVHG�DFWLYLW\�
SURVWUDWLRQ��GHFUHDVHG�DEGRPLQDO�PXVFOH�WRQH��UHGXFHG�ULJKWLQJ�UHIOH[��DQG�GHFUHDVHG�UDWH�DQG�GHSWK�RI�EUHDWKLQJ�DW�����PJ�NJ��DQG�WKH�DFXWH�GHUPDO
WR[LFLW\�VWXG\��XSZDUG�FXUYDWXUH�RI�WKH�VSLQH�ZDV�REVHUYHG�LQ�LQFUHDVHG�LQFLGHQFH��EXW�WKLV�ZDV�DEVHQW�DIWHU�GD\���SRVW�GRVH�DW�D�GRVH�RI������PJ�NJ�
ZHUH�IHOW�WR�EH�DW�H[SRVXUHV�LQ�H[FHVV�RI�WKRVH�H[SHFWHG�IURP�WKH�XVH�SDWWHUQ�RI�WKLV�SHVWLFLGH�DQG�WKDW�VXFK�HIIHFWV�ZRXOG�QRW�EH�REVHUYHG�DW�HVWLPDWHG
H[SRVXUH�GRVHV��
6XEFKURQLF�RUDO�WR[LFLW\�VWXGLHV�VKRZHG�V\VWHPLF�HIIHFWV�DIWHU�UHSHDWHG�RUDO�DGPLQLVWUDWLRQ�LQFOXGLQJ�GHFUHDVHG�ERG\�ZHLJKW��LQFUHDVHG�LQFLGHQFH�RI
IRUHVWRPDFK�K\SHUSODVLD��DQG�QRQ�JODQGXODU�VWRPDFK�OHVLRQV�LQ�UDWV��,Q�GRJV��WKH�HIIHFWV�RFFXUUHG�DW�ORZHU�GRVHV�WKDQ�LQ�UDWV��DQG�LQFOXGHG�DOWHUDWLRQV�LQ
EORRG�FKHPLVWU\��GHFUHDVHG�SODVPD�DOEXPLQ��WRWDO�SURWHLQ��DQG�DODQLQH�DPLQRWUDQVIHUDVH��DQG�LQFUHDVHG�DEVROXWH�OLYHU�ZHLJKW��
'HYHORSPHQWDO�WR[LFLW\�VWXGLHV�ZHUH�FRQGXFWHG�LQ�UDWV�ZLWK�PDWHUQDO�HIIHFWV�LQFOXGLQJ�GHFUHDVHG�ERG\�ZHLJKW�JDLQ��GHFUHDVHG�IRRG�FRQVXPSWLRQ��DQG
FOLQLFDO�WR[LFLW\�VLJQV��DXGLEOH�EUHDWKLQJ��KDLUFRDW�VWDLQLQJ�RI�WKH�DQRJHQLWDO�UHJLRQ��GU\�EURZQ�PDWHULDO�DURXQG�WKH�QDVDO�DUHD��DV�ZHOO�DV�LQFUHDVHG
PRUWDOLW\��'HYHORSPHQWDO�HIIHFWV�FRQVLVWHG�RI�LQFUHDVHV�LQ�VNHOHWDO�DEQRUPDOLWLHV��H[WUD�VLWHV�RI�RVVLILFDWLRQ�RI�VNXOO�ERQHV��XQRVVLILHG�VWHUQHEUDH��EXW�QRW
H[WHUQDO�RU�YLVFHUDO�DEQRUPDOLWLHV��
5HSURGXFWLYH�WR[LFLW\��,Q�D�WZR��JHQHUDWLRQ�UHSURGXFWLRQ�VWXG\��SDUHQWDO�WR[LFLW\�ZDV�REVHUYHG�DW�����SSP�DQG�ZDV�FKDUDFWHUL]HG�E\�OHVLRQV�LQ�WKH
VWRPDFK�

:$7(5 1R�VLJQLILFDQW�DFXWH�WR[LFRORJLFDO�GDWD�LGHQWLILHG�LQ�OLWHUDWXUH�VHDUFK��

&$/&,80�&$5%21$7(�	
62',80�75,32/<3+263+$7(�	
&2&2187�',(7+$12/$0,'(

$VWKPD�OLNH�V\PSWRPV�PD\�FRQWLQXH�IRU�PRQWKV�RU�HYHQ�\HDUV�DIWHU�H[SRVXUH�WR�WKH�PDWHULDO�FHDVHV��7KLV�PD\�EH�GXH�WR�D�QRQ�DOOHUJHQLF�FRQGLWLRQ�NQRZQ
DV�UHDFWLYH�DLUZD\V�G\VIXQFWLRQ�V\QGURPH��5$'6��ZKLFK�FDQ�RFFXU�IROORZLQJ�H[SRVXUH�WR�KLJK�OHYHOV�RI�KLJKO\�LUULWDWLQJ�FRPSRXQG��.H\�FULWHULD�IRU�WKH
GLDJQRVLV�RI�5$'6�LQFOXGH�WKH�DEVHQFH�RI�SUHFHGLQJ�UHVSLUDWRU\�GLVHDVH��LQ�D�QRQ�DWRSLF�LQGLYLGXDO��ZLWK�DEUXSW�RQVHW�RI�SHUVLVWHQW�DVWKPD�OLNH
V\PSWRPV�ZLWKLQ�PLQXWHV�WR�KRXUV�RI�D�GRFXPHQWHG�H[SRVXUH�WR�WKH�LUULWDQW��$�UHYHUVLEOH�DLUIORZ�SDWWHUQ��RQ�VSLURPHWU\��ZLWK�WKH�SUHVHQFH�RI�PRGHUDWH�WR
VHYHUH�EURQFKLDO�K\SHUUHDFWLYLW\�RQ�PHWKDFKROLQH�FKDOOHQJH�WHVWLQJ�DQG�WKH�ODFN�RI�PLQLPDO�O\PSKRF\WLF�LQIODPPDWLRQ��ZLWKRXW�HRVLQRSKLOLD��KDYH�DOVR�EHHQ
LQFOXGHG�LQ�WKH�FULWHULD�IRU�GLDJQRVLV�RI�5$'6��5$'6��RU�DVWKPD��IROORZLQJ�DQ�LUULWDWLQJ�LQKDODWLRQ�LV�DQ�LQIUHTXHQW�GLVRUGHU�ZLWK�UDWHV�UHODWHG�WR�WKH
FRQFHQWUDWLRQ�RI�DQG�GXUDWLRQ�RI�H[SRVXUH�WR�WKH�LUULWDWLQJ�VXEVWDQFH��,QGXVWULDO�EURQFKLWLV��RQ�WKH�RWKHU�KDQG��LV�D�GLVRUGHU�WKDW�RFFXUV�DV�UHVXOW�RI
H[SRVXUH�GXH�WR�KLJK�FRQFHQWUDWLRQV�RI�LUULWDWLQJ�VXEVWDQFH��RIWHQ�SDUWLFXODWH�LQ�QDWXUH��DQG�LV�FRPSOHWHO\�UHYHUVLEOH�DIWHU�H[SRVXUH�FHDVHV��7KH�GLVRUGHU
LV�FKDUDFWHULVHG�E\�G\VSQHD��FRXJK�DQG�PXFXV�SURGXFWLRQ�

&$/&,80�&$5%21$7(�	
75,(7+$12/$0,1(

'2'(&</%(1=(1(68/)21$7(
	�&2&2187�',(7+$12/$0,'(

7KH�PDWHULDO�PD\�SURGXFH�VHYHUH�LUULWDWLRQ�WR�WKH�H\H�FDXVLQJ�SURQRXQFHG�LQIODPPDWLRQ��5HSHDWHG�RU�SURORQJHG�H[SRVXUH�WR�LUULWDQWV�PD\�SURGXFH
FRQMXQFWLYLWLV�

$FXWH�7R[LFLW\ &DUFLQRJHQLFLW\

6NLQ�,UULWDWLRQ�&RUURVLRQ 5HSURGXFWLYLW\

6HULRXV�(\H
'DPDJH�,UULWDWLRQ

6727���6LQJOH�([SRVXUH

5HVSLUDWRU\�RU�6NLQ
VHQVLWLVDWLRQ

6727���5HSHDWHG�([SRVXUH

0XWDJHQLFLW\ $VSLUDWLRQ�+D]DUG

&KHPZDWFK���������

&DWDORJXH�QXPEHU��

9HUVLRQ�1R���������

3DJH���RI���

&ROHV�&UHDP�&OHDQVHU

,VVXH�'DWH������������

3ULQW�'DWH������������

&RQWLQXHG���



/HJHQG� �±�'DWD�DYDLODEOH�EXW�GRHV�QRW�ILOO�WKH�FULWHULD�IRU�FODVVLILFDWLRQ
�±�'DWD�UHTXLUHG�WR�PDNH�FODVVLILFDWLRQ�DYDLODEOH

�±�'DWD�1RW�$YDLODEOH�WR�PDNH�FODVVLILFDWLRQ

6(&7,21����(&2/2*,&$/�,1)250$7,21

7R[LFLW\

,QJUHGLHQW (QGSRLQW 7HVW�'XUDWLRQ��KU� 6SHFLHV 9DOXH 6RXUFH

FDOFLXP�FDUERQDWH /&�� �� )LVK !�����PJ�/ �

FDOFLXP�FDUERQDWH (&�� �� $OJDH�RU�RWKHU�DTXDWLF�SODQWV !��PJ�/ �

FDOFLXP�FDUERQDWH 12(& �� $OJDH�RU�RWKHU�DTXDWLF�SODQWV ��PJ�/ �

VRGLXP�WULSRO\SKRVSKDWH (&�� �� &UXVWDFHD !������������PJ�/ �

VRGLXP�WULSRO\SKRVSKDWH (&�� �� &UXVWDFHD !������������PJ�/ �

FRFRQXW�GLHWKDQRODPLGH /&�� �� )LVK ����PJ�/ �

FRFRQXW�GLHWKDQRODPLGH (&�� �� &UXVWDFHD ����PJ�/ �

FRFRQXW�GLHWKDQRODPLGH (&�� �� $OJDH�RU�RWKHU�DTXDWLF�SODQWV  ���PJ�/ �

FRFRQXW�GLHWKDQRODPLGH (&� �� $OJDH�RU�RWKHU�DTXDWLF�SODQWV �PJ�/ �

FRFRQXW�GLHWKDQRODPLGH 12(& ��� &UXVWDFHD  ����PJ�/ �

����EHQ]LVRWKLD]ROLQH���RQH /&�� �� )LVK ���PJ�/ �

����EHQ]LVRWKLD]ROLQH���RQH (&�� �� &UXVWDFHD �����PJ�/ �

����EHQ]LVRWKLD]ROLQH���RQH (&�� �� &UXVWDFHD ���PJ�/ �

/HJHQG�
([WUDFWHG�IURP����,8&/,'�7R[LFLW\�'DWD����(XURSH�(&+$�5HJLVWHUHG�6XEVWDQFHV���(FRWR[LFRORJLFDO�,QIRUPDWLRQ���$TXDWLF�7R[LFLW\����(3,:,1�6XLWH�9������
$TXDWLF�7R[LFLW\�'DWD��(VWLPDWHG�����86�(3$��(FRWR[�GDWDEDVH���$TXDWLF�7R[LFLW\�'DWD����(&(72&�$TXDWLF�+D]DUG�$VVHVVPHQW�'DWD����1,7(��-DSDQ���
%LRFRQFHQWUDWLRQ�'DWD����0(7,��-DSDQ����%LRFRQFHQWUDWLRQ�'DWD����9HQGRU�'DWD

'R�127�DOORZ�SURGXFW�WR�FRPH�LQ�FRQWDFW�ZLWK�VXUIDFH�ZDWHUV�RU�WR�LQWHUWLGDO�DUHDV�EHORZ�WKH�PHDQ�KLJK�ZDWHU�PDUN��'R�QRW�FRQWDPLQDWH�ZDWHU�ZKHQ�FOHDQLQJ�HTXLSPHQW�RU�GLVSRVLQJ�RI�HTXLSPHQW
ZDVK�ZDWHUV�
:DVWHV�UHVXOWLQJ�IURP�XVH�RI�WKH�SURGXFW�PXVW�EH�GLVSRVHG�RI�RQ�VLWH�RU�DW�DSSURYHG�ZDVWH�VLWHV�
'2�127�GLVFKDUJH�LQWR�VHZHU�RU�ZDWHUZD\V�
+DUPIXO�WR�DTXDWLF�RUJDQLVPV��

3HUVLVWHQFH�DQG�GHJUDGDELOLW\

,QJUHGLHQW 3HUVLVWHQFH��:DWHU�6RLO 3HUVLVWHQFH��$LU

ZDWHU /2: /2:

%LRDFFXPXODWLYH�SRWHQWLDO

,QJUHGLHQW %LRDFFXPXODWLRQ

ZDWHU /2:��/RJ.2:� �������

0RELOLW\�LQ�VRLO

,QJUHGLHQW 0RELOLW\

ZDWHU /2:��.2&� ������

6(&7,21����',6326$/�&216,'(5$7,216

:DVWH�WUHDWPHQW�PHWKRGV

3URGXFW���3DFNDJLQJ
GLVSRVDO

&RQWDLQHUV�PD\�VWLOO�SUHVHQW�D�FKHPLFDO�KD]DUG��GDQJHU�ZKHQ�HPSW\��
5HWXUQ�WR�VXSSOLHU�IRU�UHXVH��UHF\FOLQJ�LI�SRVVLEOH��

2WKHUZLVH�
,I�FRQWDLQHU�FDQ�QRW�EH�FOHDQHG�VXIILFLHQWO\�ZHOO�WR�HQVXUH�WKDW�UHVLGXDOV�GR�QRW�UHPDLQ�RU�LI�WKH�FRQWDLQHU�FDQQRW�EH�XVHG�WR�VWRUH�WKH�VDPH�SURGXFW��WKHQ
SXQFWXUH�FRQWDLQHUV��WR�SUHYHQW�UH�XVH��DQG�EXU\�DW�DQ�DXWKRULVHG�ODQGILOO��
:KHUH�SRVVLEOH�UHWDLQ�ODEHO�ZDUQLQJV�DQG�6'6�DQG�REVHUYH�DOO�QRWLFHV�SHUWDLQLQJ�WR�WKH�SURGXFW��

/HJLVODWLRQ�DGGUHVVLQJ�ZDVWH�GLVSRVDO�UHTXLUHPHQWV�PD\�GLIIHU�E\�FRXQWU\���VWDWH�DQG��RU�WHUULWRU\��(DFK�XVHU�PXVW�UHIHU�WR�ODZV�RSHUDWLQJ�LQ�WKHLU�DUHD��,Q�VRPH
DUHDV��FHUWDLQ�ZDVWHV�PXVW�EH�WUDFNHG�
$�+LHUDUFK\�RI�&RQWUROV�VHHPV�WR�EH�FRPPRQ���WKH�XVHU�VKRXOG�LQYHVWLJDWH�

5HGXFWLRQ�
5HXVH�
5HF\FOLQJ�
'LVSRVDO��LI�DOO�HOVH�IDLOV��

7KLV�PDWHULDO�PD\�EH�UHF\FOHG�LI�XQXVHG��RU�LI�LW�KDV�QRW�EHHQ�FRQWDPLQDWHG�VR�DV�WR�PDNH�LW�XQVXLWDEOH�IRU�LWV�LQWHQGHG�XVH��,I�LW�KDV�EHHQ�FRQWDPLQDWHG��LW�PD\�EH
SRVVLEOH�WR�UHFODLP�WKH�SURGXFW�E\�ILOWUDWLRQ��GLVWLOODWLRQ�RU�VRPH�RWKHU�PHDQV��6KHOI�OLIH�FRQVLGHUDWLRQV�VKRXOG�DOVR�EH�DSSOLHG�LQ�PDNLQJ�GHFLVLRQV�RI�WKLV�W\SH�
1RWH�WKDW�SURSHUWLHV�RI�D�PDWHULDO�PD\�FKDQJH�LQ�XVH��DQG�UHF\FOLQJ�RU�UHXVH�PD\�QRW�DOZD\V�EH�DSSURSULDWH�

'2�127�DOORZ�ZDVK�ZDWHU�IURP�FOHDQLQJ�RU�SURFHVV�HTXLSPHQW�WR�HQWHU�GUDLQV��
,W�PD\�EH�QHFHVVDU\�WR�FROOHFW�DOO�ZDVK�ZDWHU�IRU�WUHDWPHQW�EHIRUH�GLVSRVDO��
,Q�DOO�FDVHV�GLVSRVDO�WR�VHZHU�PD\�EH�VXEMHFW�WR�ORFDO�ODZV�DQG�UHJXODWLRQV�DQG�WKHVH�VKRXOG�EH�FRQVLGHUHG�ILUVW��
:KHUH�LQ�GRXEW�FRQWDFW�WKH�UHVSRQVLEOH�DXWKRULW\��
5HF\FOH�ZKHUHYHU�SRVVLEOH��
&RQVXOW�PDQXIDFWXUHU�IRU�UHF\FOLQJ�RSWLRQV�RU�FRQVXOW�ORFDO�RU�UHJLRQDO�ZDVWH�PDQDJHPHQW�DXWKRULW\�IRU�GLVSRVDO�LI�QR�VXLWDEOH�WUHDWPHQW�RU�GLVSRVDO�IDFLOLW\
FDQ�EH�LGHQWLILHG��
'LVSRVH�RI�E\��EXULDO�LQ�D�ODQG�ILOO�VSHFLILFDOO\�OLFHQFHG�WR�DFFHSW�FKHPLFDO�DQG���RU�SKDUPDFHXWLFDO�ZDVWHV�RU�LQFLQHUDWLRQ�LQ�D�OLFHQFHG�DSSDUDWXV��DIWHU
DGPL[WXUH�ZLWK�VXLWDEOH�FRPEXVWLEOH�PDWHULDO���

&KHPZDWFK���������

&DWDORJXH�QXPEHU��

9HUVLRQ�1R���������

3DJH���RI���

&ROHV�&UHDP�&OHDQVHU

,VVXH�'DWH������������

3ULQW�'DWH������������

&RQWLQXHG���



'HFRQWDPLQDWH�HPSW\�FRQWDLQHUV��2EVHUYH�DOO�ODEHO�VDIHJXDUGV�XQWLO�FRQWDLQHUV�DUH�FOHDQHG�DQG�GHVWUR\HG��

6(&7,21����75$163257�,1)250$7,21

/DEHOV�5HTXLUHG

0DULQH�3ROOXWDQW 12

+$=&+(0 1RW�$SSOLFDEOH

/DQG�WUDQVSRUW��$'*���127�5(*8/$7('�)25�75$163257�2)�'$1*(5286�*22'6

$LU�WUDQVSRUW��,&$2�,$7$���'*5���127�5(*8/$7('�)25�75$163257�2)�'$1*(5286�*22'6
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