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$EVWUDFW

$Q�XQLQWHQWLRQDO�GLVFKDUJH��8'��LV�DQ�DFWLYDWLRQ�RI�WKH�WULJJHU�PHFKDQLVP�WKDW�UHVXOWV�LQ�DQ�

XQSODQQHG�GLVFKDUJH�WKDW�LV�RXWVLGH�RI�WKH�ILUHDUP¶V�SUHVFULEHG�XVH��8'V�FDQ�UHVXOW�LQ�LQMXU\�RU�

GHDWK��\HW�KDYH�EHHQ�XQGHUVWXGLHG�LQ�VFLHQWLILF�OLWHUDWXUH��3UH�H[LVWLQJ�������WR������ 8'�UHSRUWV�

�1  ����� IURP�VHYHQ�ODZ�HQIRUFHPHQW�DJHQFLHV�LQ�WKH�8QLWHG�6WDWHV�RI�$PHULFD ZHUH�DQDO\]HG�

E\ FRQWH[W��RIILFHU�EHKDYLRU��W\SH�RI�ILUHDUP��DQG�LQMXULHV��2YHU�����RI�8'V�RFFXUUHG�LQ�FRQWH[WV�

ZLWK�ORZ�WKUHDW�SRWHQWLDO�ZKLOH�HQJDJHG�LQ�URXWLQH�ILUHDUP�WDVNV� 7KH�UHPDLQLQJ�8'V�RFFXUUHG�LQ�

FRQWH[WV�ZLWK�HOHYDWHG WR�KLJK�WKUHDW�SRWHQWLDO�GXULQJ�PXVFOH�FR�DFWLYDWLRQ��XQIDPLOLDU�ILUHDUP�

WDVNV��FRQWDFW�ZLWK�LQDQLPDWH REMHFWV��DQG�D�PHGLFDO�FRQGLWLRQ��$Q�DQWHFHGHQW�EHKDYLRU�

FRQVHTXHQFH��$�%�&� WD[RQRP\ DV�ZHOO�DV�D�VWDQGDUGL]HG�UHSRUWLQJ�IRUP� EDVHG�RQ�WKH�FXUUHQW�

ILQGLQJV�DQG�WKH�H[LVWLQJ OLWHUDWXUH� DUH RIIHUHG�DV WRROV IRU LGHQWLI\LQJ WKH�FRQGLWLRQV XQGHU�

ZKLFK�8'V�PD\�EH�OLNHO\�WR�RFFXU�

.H\ZRUGV��ILUHDUP��JXQ��ODZ�HQIRUFHPHQW��SROLFH��XQLQWHQWLRQDO�GLVFKDUJH
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���,QWURGXFWLRQ

7KH�XQLQWHQWLRQDO�GLVFKDUJH �8'��RI�D�ILUHDUP�SRVHV�D SRWHQWLDOO\�GHDGO\ WKUHDW�QRW�RQO\�

WR�WKH�RIILFHU�LQYROYHG�EXW�DOVR�WR�E\VWDQGHUV�VXFK�DV�FROOHDJXHV�DQG�FLYLOLDQV��)RU�H[DPSOH��WKH�

1HZ�<RUN�&LW\�3ROLFH�'HSDUWPHQW��1<3'��$QQXDO�)LUHDUPV�'LVFKDUJH�5HSRUW��%UDWWRQ��������

GRFXPHQWHG D�WRWDO�RI���� 8'V GXULQJ�DQ����\HDU�SHULRG��L�H��������WR���������2I�WKH�WRWDO�8'V�

UHSRUWHG������UHVXOWHG�LQ�DQ�LQMXU\ DQG��� UHVXOWHG�LQ�D�GHDWK� 7KHVH�UHSRUWV VXJJHVW�WKDW�RQH�LQ�

WKUHH 8'V�UHSRUWHG�E\�WKH�1<3'�UHVXOWHG LQ�DQ�LQMXU\��7KH�1<3'�UHSRUWV�GHILQH 8' DV�³DQ�

LQFLGHQW�LQ�ZKLFK�DQ�RIILFHU�GLVFKDUJHV�D�ILUHDUP�ZLWKRXW�LQWHQW� UHJDUGOHVV�RI�WKH�FLUFXPVWDQFH�´�

$OWKRXJK�ODFN�RI�LQWHQW�LV�WKH�KDOOPDUN IHDWXUH�IRU�FODVVLI\LQJ�D�ILUHDUP�GLVFKDUJH�DV�

XQLQWHQWLRQDO��LW�LV�LPSRUWDQW�WR DOVR XQGHUVWDQG�WKH�FLUFXPVWDQFHV�XQGHU ZKLFK�8'V�RFFXU LQ�

RUGHU�WR�GHFUHDVH�WKH�OLNHOLKRRG�RI�WKHLU�RFFXUUHQFH�LQ�WKH�IXWXUH�

8SRQ UHYLHZ�RI�OLWHUDWXUH�UHOHYDQW�WR�WKH�SK\VLRORJLFDO�EDVLV�IRU�8'V��(QRND��������

LGHQWLILHG�WKUHH�VLWXDWLRQV WKDW�FDQ UHVXOW�LQ�D�8'������D�V\PSDWKHWLF�FRQWUDFWLRQ������D�ORVV�RI�

EDODQFH��DQG�����D VWDUWOH�UHDFWLRQ� $�V\PSDWKHWLF�FRQWUDFWLRQ RFFXUV�ZKHQ�FRQWUDFWLRQ�RI�

PXVFOHV�RQ�RQH�VLGH�RI�WKH�ERG\ �L�H���LSVLODWHUDO��UHVXOWV�LQ�WKH�FRQWUDFWLRQ�RI�WKH�PXVFOHV LQ�WKH�

RWKHU��L�H���FRQWUDODWHUDO���)RU�H[DPSOH� LQWHQWLRQDOO\�VTXHH]LQJ�D�IODVKOLJKW�ZLWK�WKH�OHIW�KDQG�DQG�

DV�D�UHVXOW��PDNLQJ�D�ILVW�ZLWK�WKH�ULJKW�KDQG��$V�QRWHG�E\�(QRND��WKH�WHUP�V\PSDWKHWLF�

FRQWUDFWLRQ GRHV�QRW�KDYH�D�EDVLV�LQ�VFLHQWLILF�OLWHUDWXUH��EXW�KDV�EHHQ�DGRSWHG�E\�VRPH�LQ�ODZ�

HQIRUFHPHQW�QRPHQFODWXUH��7KH�HIIHFW�KDV�EHHQ�UHIHUUHG�WR�LQ�SK\VLRORJ\�OLWHUDWXUH�DV�PLUURU�

PRYHPHQW �$UiQ\L�	�5|VOHU��������0D\VWRQ��+DUULVRQ��	�6WHSKHQV��������� FRQWUDODWHUDO�

LUUDGLDWLRQ �=LMGHZLQG�	�.HUQHOO���������DQG�FRQWUDODWHUDO�FRQWUDFWLRQ �3RVW��%DNHOV��	�

=LMGHZLQG���������7KH�WHUP�PRWRU�RYHUIORZ KDV�DOVR�EHHQ�XVHG�DV�D�PRUH�JHQHUDO�WHUP�IRU�PXVFOH�

FRQWUDFWLRQV�WKDW�RFFXU�LQ�RQH�OLPE��H�J���DQ�DUP�RU�D�OHJ��WKDW�OHDG�WR�LQFUHDVHG�DFWLYLW\�LQ�WKH�
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PXVFOHV�XVHG�WR�KROG�D�ILUHDUP �+HLP��6FKPLGWEOHLFKHU��	�1LHEHUJDOO������D������E���,W�KDV�EHHQ�

GHPRQVWUDWHG�WKDW�WKH�IRUFH�RI�D FRQWUDODWHUDO FRQWUDFWLRQ�GHSHQGV�RQ WKH�LQWHQVLW\��6KLQRKDUD��

.HHQDQ��	�(QRND��������DQG�GLUHFWLRQ�RI�IRUFH�LQ�VSDFH��3RVW�HW�DO���������H[HUWHG�E\�WKH�

GRPLQDQW PXVFOH��WKH�OHYHO�RI�VWUHVV�DVVRFLDWHG�ZLWK�WKH�WDVN��1RWHERRP��%DUQKROW��	�(QRND��

������:HLQEXUJ�	�+XQW��������:LOOLDPV�	�%DUQHV���������DQG�HYHQ�WKH�DELOLW\�WR�VHH�WKH�

FRQWUDODWHUDO�OLPE��&DUVRQ�	�5XGG\�������� )URP�WKLV�SRLQW�IRUWK��ZH�UHIHU�WR�DQ\�XVH�RI�D�

PXVFOH�WKDW�UHVXOWV�LQ�WKH�FRQWUDFWLRQ�RI�WKH�PXVFOHV�LQ�WKH�WULJJHU�ILQJHU��DV�PXVFOH�FR�DFWLYDWLRQ��

$�ORVV�RI�EDODQFH FDQ�UHVXOW�LQ�WKH�FRQWUDFWLRQ RI�PXVFOHV�QHFHVVDU\�WR�UHWXUQ�WKH�ERG\�WR�

D�VWDWH�RI�HTXLOLEULXP� 5HVHDUFK�KDV�VXJJHVWHG�WKDW�WKH�VSHFLILF�PXVFOH�FRQWUDFWLRQV�WKDW�RFFXU�

FDQ�YDU\�GHSHQGLQJ�RQ�WKH�HQYLURQPHQW�LQ�ZKLFK�WKH�ORVV�RI�EDODQFH�RFFXUV��&RUGR�	�1DVKQHU��

������(OJHU��:LQJ��	�*LOOHV��������0F,OUR\�	�0DNL��������6FKLHSSDWL�	�1DUGRQH���������)RU�

H[DPSOH��WULSSLQJ�RQ�D�VWHS RU�XQHYHQ�JURXQG�ZLOO�UHVXOW�LQ�FRQWUDFWLRQ�RI�WKH�OHJ�PXVFOHV�DV�WKH�

ERG\�DWWHPSWV�WR�UHJDLQ�EDODQFH�DQG�PD\�EH�DFFRPSDQLHG�E\�FRQWUDFWLRQ�RI�WKH�DUP�PXVFOHV�LQ�

RUGHU�WR�JUDVS D�UDLOLQJ�RU�DQRWKHU�REMHFW��)XUWKHUPRUH��LW�LV�SRVVLEOH�IRU ORVV�RI�EDODQFH�LQ�RQH�

OLPE�WR SURPRWH�FRQWUDFWLRQV�LQ�WKH�RWKHU��&RUQD��*DODQWH��*UDVVR��1DUGRQH��	 6FKLHSSDWL��������

'LHW]��+RUVWPDQQ��	�%HUJHU��������0DUVGHQ��0HUWRQ��	�0RUWRQ���������7KLV�PHDQV�WKDW�DQ

RIILFHU�ZKR�WULSV�DQG�UHDFKHV�IRU�D UDLOLQJ�ZLWK�WKHLU OHIW�KDQG PLJKW�H[SHULHQFH�D�FRQWUDFWLRQ�RI

WKH�PXVFOHV�LQ�WKHLU ULJKW�KDQG�

7KH�VWDUWOH�UHDFWLRQ LV�D�WRWDO�ERG\�UHVSRQVH�WR�DXGLWRU\��YLVXDO��YHVWLEXODU��RU�VRPHVWKHWLF�

VWLPXOL��%LVGRUII��%URQVWHLQ��	�*UHVW\��������%LVGRUII�HW DO���������+DZN�	�&RRN���������,W�VWDUWV�

ZLWK�DQ�H\H�EOLQN�DQG�H[WHQGV�WR�WKH�QHFN��WUXQN�DQG�VKRXOGHUV��HOERZV��ILQJHUV��DQG�OHJV��%URZQ��

������/DQGLV�	�+XQW��������DQG�PD\�EH�PRGHUDWHG�E\�IHDU�DQG�DURXVDO��'DYLV�������� )RU�

H[DPSOH��LI�DQ�RIILFHU�LV�KROGLQJ�D�VXVSHFW�DW�JXQ�SRLQW�DQG�VXGGHQO\�KHDUV�D�ORXG�QRLVH�VXFK�DV�
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WKH�EODVW�RI�DQ�DXWRPRELOH
V�KRUQ��WKH�VWDUWOH�UHVSRQVH�PD\�FDXVH�D�FRQWUDFWLRQ�RI WKH�KDQG�

PXVFOHV��(QRND��������VXJJHVWV�WZR�VWUDWHJLHV�WR�DGGUHVV�WKH�IDFWRUV�LQYROYHG�LQ�D�V\PSDWKHWLF�

FRQWUDFWLRQ��ORVV�RI�EDODQFH��DQG�VWDUWOH�UHDFWLRQ������WUDLQLQJ�RQ D�KDQGOLQJ�SURFHGXUH�WKDW�

UHTXLUHV�WKH�SRVLWLRQLQJ�RI�WKH�LQGH[�ILQJHU�RXWVLGH�RI�WKH�WULJJHU�JXDUG�DORQJ�WKH�EDUUHO�RI�WKH�

ILUHDUP��L�H���LQGH[LQJ��DQG�����WUDLQLQJ WR�UHGXFH�WKH�IUHTXHQF\�DQG�LQWHQVLW\�RI�UHVSRQVHV�

)LUHDUP�VDIHW\�WUDLQLQJV�W\SLFDOO\�KLJKOLJKW�WKH�QHHG�WR�NHHS�RQH¶V�LQGH[�ILQJHU�RXWVLGH�WKH�WULJJHU�

JXDUG�H[FHSW�ZKHQ�ILULQJ�WKH�ILUHDUP��

+HLP��6FKPLGWEOHLFKHU��DQG�1LHEHUJDOO������D��WHVWHG�WKH�DSSOLFDWLRQ�RI�WKLV�SURFHGXUH�LQ�

DQ�H[SHULPHQW�XVLQJ�D�SLVWRO ILWWHG�ZLWK�D�VHQVRU WR�UHJLVWHU�DQ\ SUHVVXUH�H[HUWHG�RQ�WKH�WULJJHU��

)RUW\�VL[�SROLFH�RIILFHUV� ZKR�KDG�EHHQ�WUDLQHG�WR�LQGH[�WKHLU�WULJJHU�ILQJHU�SDUWLFLSDWHG�LQ�D�

VLPXODWHG�VFHQDULR�LQYROYLQJ�DQ�DUPHG�UREEHU\�VXVSHFW� 7KLUW\�IRXU�RI�WKH�RIILFHUV�UHPRYHG�WKHLU�

ILUHDUP�IURP�LWV�KROVWHU�DQG�����RI�WKRVH�RIILFHUV�SODFHG�WKHLU�LQGH[�ILQJHU�RQ WKH�WULJJHU�IRU�

ORQJHU�WKDQ��V�GXULQJ�WKH VFHQDULR� 1RQH�RI�WKH�RIILFHUV�UHSRUWHG�EHLQJ�DZDUH�RI�DQ\�FRQWDFW�ZLWK�

WKH�WULJJHU� ,Q�VXSSRUW�RI�(QRND¶V��������SULPDU\�VXJJHVWLRQ��WKHVH�UHVXOWV�VXJJHVW�WKDW�

UHJXODWLRQV�PD\�QRW�EH�VXIILFLHQW�WR�SURPRWH�LQGH[LQJ�EHKDYLRU�LQ�VRPH�FRQWH[WV��WKHUHIRUH�

VSHFLILF�WUDLQLQJ�RQ�WKH�WHFKQLTXH�XQGHU�YDULRXV�OHYHOV�RI�VWUHVV�PD\�EH�ZDUUDQWHG� *LYHQ�

HYLGHQFH�WR�VXJJHVW�WKDW�RIILFHUV�PD\�FRQWDFW�WKH�WULJJHU�RI�D�ILUHDUP LQ�VRPH�FRQWH[WV��+HLP HW�DO�

�����D������E� LQYHVWLJDWHG�WKH�H[WHQW�WR�ZKLFK�PXVFOH�FR�DFWLYDWLRQ FRXOG�FRQWULEXWH�WR�8'V�

7ZHQW\�ILYH�VWXGHQWV�ZLWK�YDULRXV�VSRUWLQJ�KLVWRULHV�DQG�EHWZHHQ����DQG����\HDUV�RI�DJH�

SDUWLFLSDWHG�LQ�ILYH�VWUHQXRXV�DFWLYLWLHV�LQYROYLQJ�ERWK�XSSHU�DQG�ORZHU�OLPEV��H�J���MXPSLQJ��

SXOOLQJ�SXVKLQJ�EDUV�DQG�SXOOH\V��NLFNLQJ��DQG�GHVWDELOL]DWLRQ��DW�PD[LPXP�DQG�VXE�PD[LPXP

LQWHQVLW\ IRU�D�WRWDO�RI�����WULDOV�DFURVV����FRQGLWLRQV� 7KH�DXWKRUV�UHSRUWHG WKDW��RQ�DYHUDJH�

PXVFOH�FR�DFWLYDWLRQ UHDFKHG�PD[LPXP�IRUFH�ZLWKLQ����PV�RI�WULDO�RQVHW�DQG�WKDW�WKH�IRUFH�
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H[FHHGHG WKH�WULJJHU�ZHLJKW�RI�DQ�XQFRFNHG�ILUHDUP����WR����SRXQGV��LQ�������RI�WULDOV�DQG�D�

FRFNHG�ILUHDUP����WR���SRXQGV� LQ�����RI�WKH�WRWDO�����WULDOV��7KH�UHVXOWV�VXJJHVWHG WKDW�8'V�

PLJKW�EH�OLNHO\�WR�RFFXU�GXULQJ�VWUHQXRXV�XVH�RI�WKH�ORZHU�OLPEV�DQG�VXJJHVW�WKDW�RIILFHUV XVH�

H[WUHPH�FDXWLRQ�ZKHQ�HQJDJLQJ�LQ�IRUFHIXO�DFWLRQV�LQYROYLQJ�WKHLU�OHJV �H�J��NLFNLQJ�D�GRRU RU�

MXPSLQJ�� )XUWKHUPRUH��VRPH�VXSSRUW�ZDV�SURYLGHG�IRU�(QRND¶V��������SURSRVDO�WKDW�D�ORVV�RI�

EDODQFH FRXOG�UHVXOW�LQ�D�8'��2QH�WKLUG�RI�WKH�VDPSOH�WKDW�SDUWLFLSDWHG�LQ�WKH�EDODQFH�FRQGLWLRQ�

�Q ����H[HUWHG�IRUFH�RQ�WKH�EDFN�RI�WKH�ILUHDUP¶V�KDQG�VWRFN�WKDW�H[FHHGHG�WKH�WULJJHU�ZHLJKW�RI�D�

FRFNHG�ILUHDUP� :LWK�SUHOLPLQDU\�HYLGHQFH�IRU�WKH�HIIHFWV�RI�PXVFOH�FR�DFWLYDWLRQ�DQG�ORVV�RI�

EDODQFH��LW�KDV�EHHQ�SURSRVHG�WKDW�D�KRVW�RI�KXPDQ�IDFWRUV�PLJKW�FRQWULEXWH�WR�8'V�

+HQGULFN��3DUDGLV��DQG�+RUQLFN��������FRQVLGHUHG�WKH�DGGLWLRQDO�SK\VLRORJLFDO�HIIHFWV�RI�

VWUHVV��H�J���ERGLO\�WUHPEOLQJ���IDWLJXH��H�J���GHFUHDVHG H\H�KDQG�FRRUGLQDWLRQ���DQG�GUXJV��H�J���

JHQHUDO�LPSDLUPHQW�RI�PRWRU�IXQFWLRQLQJ��LQ�D�FKDSWHU�RQ�WKH�KXPDQ�IDFWRUV�DVVRFLDWHG�ZLWK 8'V��

7KH�DXWKRUV�DOVR�SRLQWHG WR�FRPSODFHQF\��H�J���D�VKLIW�LQ�DWWHQWLRQ���KXPDQ�HUURU��H�J���VNLSSLQJ�D�

VDIHW\�VWHS���ILUHDUP�GHVLJQ��H�J���VLQJOH�YV��GRXEOH�DFWLRQ�WULJJHUV���DQG�LQVXIILFLHQW�WUDLQLQJ��H�J���

ODFN�RI�VNLOO�WUDQVIHU�WR�WKH�UHDO�ZRUOG��DV�SRWHQWLDO�IDFWRUV�LQ�WKH�IUHTXHQF\ RI�8'V� ,Q�IDFW��

5HDVRQ¶V��������JHQHULF�HUURU�PRGHOLQJ�V\VWHP��*(06��VXJJHVWV�WKDW�HUURUV�DW�WKH�VNLOO�EDVHG�

OHYHO PLJKW�EH�UHPHGLHG�WKURXJK�WUDLQLQJ� 7KLV�W\SH�RI�HUURU�SUHFHGHV�WKH�GHWHFWLRQ�RI�D�SUREOHP�

�L�H���WKH�XQLQWHQWLRQDO�GLVFKDUJH�RI�D�ILUHDUP� DQG�LV�XQOLNHO\�WR�EH�DIIHFWHG�E\�DQ\�UXOH�RU

SUREOHP�VROYLQJ�VWUDWHJ\ LQ�WKH�PRPHQW� $FFRUGLQJ�WR�5HDVRQ���������VNLOO�EDVHG�VOLSV�DQG�

ODSVHV RFFXU�ZKHQ�³DFWLRQV�GHYLDWH�IURP�WKH�FXUUHQW�LQWHQWLRQ�GXH�WR�H[HFXWLRQ�IDLOXUHV«´

�5HDVRQ��������S������DQG�FDQ�EH VWURQJ�EXW�ZURQJ LQ�WKDW�WKH�HUURU�³LV�PRUH�LQ�NHHSLQJ�ZLWK�SDVW�

SUDFWLFH�WKDQ�WKH�FXUUHQW�FLUFXPVWDQFHV�GHPDQG´ �5HDVRQ��������S����� )RU�H[DPSOH� DQ�RIILFHU�
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ZKR�GRHV�QRW�LQWHQWLRQDOO\�SUDFWLFH�LQGH[LQJ DW�WKH�ILULQJ�UDQJH� LV�XQOLNHO\�WR�HQJDJH�LQ�WKH�

EHKDYLRU�GXULQJ�D�XVH�RI�IRUFH ZKHQ�WKHLU�DWWHQWLRQ�LV�GLUHFWHG�WRZDUG�D�WKUHDW�

7KHUH�DUH�P\ULDG�FRQWH[WV�LQ�ZKLFK�WKH�8'�RI�D�ILUHDUP FDQ�RFFXU���+RZHYHU��DOO�8'V�

ZLOO�KDYH�WKH�IROORZLQJ�SURSHUWLHV�LQ�FRPPRQ���D��DQ�DQWHFHGHQW��L�H���D�VWLPXOXV RU�

HQYLURQPHQWDO�FKDQJH��WKDW�SUHFHGHV�DQG�VHWV�WKH�RFFDVLRQ�IRU�D EHKDYLRU� �E��D�EHKDYLRU �L�H���

IOH[LRQ�RI�WKH�ILQJHU�PXVFOHV� WKDW�IROORZV�WKH�HQYLURQPHQWDO�FKDQJH� DQG��F��D�FRQVHTXHQFH �L�H���

ILUHDUP GLVFKDUJH��WKDW�IROORZV�VDLG�EHKDYLRU��$Q�DQWHFHGHQW�EHKDYLRU�FRQVHTXHQFH��$�%�&��

PRGHO DOORZV�IRU�D�SUDJPDWLF�H[DPLQDWLRQ RI�8'V LQ�WHUPV�RI�LGHQWLI\LQJ�WKH�FRQGLWLRQV�XQGHU�

ZKLFK�8'V�PD\�EH�PRUH�OLNHO\�WR�RFFXU� 7KH�SULPDU\�SXUSRVH�RI�WKLV�DQDO\VLV�ZDV�WR�H[WHQG�

SUHYLRXV�UHVHDUFK�RQ�8'V�E\�LGHQWLI\LQJ�WKH�FRQWH[W��RIILFHU�EHKDYLRU��DQG�W\SHV�RI�ILUHDUP�

LQYROYHG��$�VHFRQGDU\�SXUSRVH�ZDV�WKH FRQFHSWXDOL]DWLRQ�RI�DQ $�%�&�WD[RQRP\�RI�8'V�WKDW�

PLJKW�LQIRUP WKH�GHYHORSPHQW�RI�SURDFWLYH�VWUDWHJLHV�WR�SUHYHQW�RU�PLQLPL]H�WKHLU RFFXUUHQFH DV�

ZHOO�DV�D�VWDQGDUGL]HG�UHSRUWLQJ�IRUP�WKDW�PD\�\LHOG�D�V\VWHPDWLF�PHDQV�WR�FROOHFW�LQIRUPDWLRQ�

'DWD�PLJKW�DOVR�LQIRUP�GHSDUWPHQWDO�SROLFLHV�DQG�SURFHGXUHV�VXUURXQGLQJ�WKH�LVVXHV�UHODWHG�WR�

8'V�

���0HWKRG

8'�ZDV�RSHUDWLRQDOO\�GHILQHG�DV�DQ�DFWLYDWLRQ�RI�WKH�WULJJHU�PHFKDQLVP�WKDW�UHVXOWV�LQ�DQ�

XQSODQQHG�GLVFKDUJH�WKDW�LV�RXWVLGH�RI�WKH�ILUHDUP¶V�SUHVFULEHG�XVH��3UHVFULEHG�XVH�UHIHUV�WR�

GHSDUWPHQWDO�SROLFLHV�DQG�ODZV�UHODWHG�WR�WKH�RSHUDWLRQ�RI ILUHDUPV��7KLV�H[FOXGHV D�VLWXDWLRQ�

ZKHUH�D�VXEMHFW�JDLQV�FRQWURO�RI�DQ�RIILFHU¶V�ILUHDUP�DQG�DFWLYDWHV WKH�WULJJHU�PHFKDQLVP��$�

UHTXHVW�IRU�LQIRUPDWLRQ�ZDV�GLVWULEXWHG�YLD�)RUFH�6FLHQFH� 1HZV��6HYHQ�ODZ�HQIRUFHPHQW�

DJHQFLHV�LQ�WKH�8QLWHG�6WDWHV�RI�$PHULFD�SURYLGHG�SUH�H[LVWLQJ�������WR�������GHVFULSWLYH�

LQIRUPDWLRQ RQ�D�WRWDO�RI���� LQGLYLGXDO UHSRUWV�RI�8'V� &XUUHQWO\��WKHUH�LV�QR�VWDQGDUGL]HG�
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SURFHGXUH�IRU�UHSRUWLQJ�8'V�LQ�ODZ�HQIRUFHPHQW��,Q�IDFW��VRPH�DJHQFLHV�GR�QRW�UHTXLUH�WKH�

WUDFNLQJ�RI�DPPXQLWLRQ�FRXQWV�RU�RII�GXW\�LQFLGHQWV��,QVWDQFHV�RI�8'V�ZHUH VXEPLWWHG�LQ�

QDUUDWLYH IRUP��UHGDFWHG�RIILFLDO�GRFXPHQWV��DQG�UDZ�VSUHDGVKHHWV��IURP�ZKLFK�WKH�H[SHULPHQWHUV�

ZHUH DEOH�WR�SDUVH�GHWDLOV DERXW���D��WKH�FRQWH[W��D�EULHI�GHVFULSWLRQ�RI�WKH�VLWXDWLRQ�LQ�ZKLFK�WKH�

8' RFFXUUHG���E��WKH�RIILFHU¶V�EHKDYLRU��D EULHI�GHVFULSWLRQ�RI�WKH�DFWLRQ WKDW�UHVXOWHG�LQ�WKH�8'��

�F��WKH�ILUHDUP��VSHFLILFDWLRQV�VXFK�DV�PDQXIDFWXUHU�DQG�PRGHO��DQG��G��LQMXULHV��ZKHWKHU�RU�QRW�

DQ\�LQYROYHG�SDUWLHV�UHTXLUHG�PHGLFDO�DWWHQWLRQ� $�QXPEHU�RI�UHSRUWV�FRQWDLQHG�DPELJXRXV�

LQIRUPDWLRQ LQ�RQH�RU�PRUH�RI WKH�DIRUHPHQWLRQHG�FDWHJRULHV��7KHVH�GDWD�DUH�UHSRUWHG�DV�

XQVSHFLILHG� $OO�RWKHU�LGHQWLI\LQJ�LQIRUPDWLRQ�DERXW�WKH�SDUWLHV�LQYROYHG�ZDV�ZLWKKHOG��7KH�ODZ�

HQIRUFHPHQW�DJHQFLHV�SURYLGHG�DSSURYDO�IRU�WKH�FRQILGHQWLDO�DQDO\VLV�DQG�SXEOLFDWLRQ�RI�WKH�GDWD�

FRQWDLQHG�LQ�WKLV�UHSRUW�

���� 3URFHGXUHV

&DWHJRULHV�DQG�VXEFDWHJRULHV�ZHUH�GHYHORSHG�LQ�DFFRUGDQFH�ZLWK�WKH�H[LVWLQJ�OLWHUDWXUH�

RQ�8'V�DV�ZHOO�DV�WKH LQIRUPDWLRQ�JOHDQHG�IURP WKH�SUHVHQW�UHSRUWV�

������ &RQWH[W��)LUVW��D�GHWHUPLQDWLRQ�ZDV�PDGH�DV�WR�WKH�RQ� RU�RII�GXW\�VWDWXV�RI�WKH�

RIILFHU�DW�WKH�WLPH�RI�WKH�8'��1H[W��DQ DSSUR[LPDWLRQ�RI�WKH�SRWHQWLDO�IRU�HQFRXQWHULQJ�D�WKUHDW�

GXULQJ�WKH�LQFLGHQW�ZDV�PDGH� $FFRUGLQJ�WR�WKH�)HGHUDO�%XUHDX�RI�,QYHVWLJDWLRQ¶V��)%,¶V��/DZ�

(QIRUFHPHQW�2IILFHUV�.LOOHG�DQG�$VVDXOWHG�GDWD� RIILFHUV�DUH�PRVW�OLNHO\�WR�EH�DWWDFNHG�ZKLOH�

FRQGXFWLQJ�LQYHVWLJDWLRQV��VHDUFKHV��DWWHPSWLQJ�DUUHVWV��RU�VHUYLQJ�VXPPRQVHV�DQG�OHDVW�OLNHO\�WR�

EH�DWWDFNHG�ZKLOH�RQ�RIILFH�GXW\ �)%,�������� /RZ�WKUHDW�SRWHQWLDO ZDV�GHILQHG�DV�D�8' WKDW�

RFFXUUHG�GXULQJ�DQ\ VLWXDWLRQ WKDW�GLG�QRW�LQYROYH�D�UHVSRQVH�WR�D�FDOO �L�H���URXWLQH WDVNV���(LJKW�

VXEFDWHJRULHV�RI�WKH�ORZ�WKUHDW�SRWHQWLDO�FRQWH[W�ZHUH�LGHQWLILHG��GHSDUWPHQW�SDUNLQJ�ORWV�YHKLFOH��

ILULQJ�UDQJHV��ORFNHU�URRPV��UHVLGHQFHV��RIILFHV��SXEOLF�EXVLQHVVHV��KRWHO�URRPV��DQG�VLWXDWLRQV�QRW�
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RWKHUZLVH�VSHFLILHG��(OHYDWHG�WKUHDW�SRWHQWLDO ZDV�GHILQHG�DV�D�8' WKDW�RFFXUUHG�GXULQJ�DQ�

RIILFHU¶V�UHVSRQVH�WR�D�FDOO �L�H���RQ�D�FDOO���)RXU�VXEFDWHJRULHV�RI�WKH�HOHYDWHG�WKUHDW�SRWHQWLDO�

FRQWH[W�ZHUH�LGHQWLILHG��LQ�WKH�VWDJLQJ�DUHD�RI DQ�RSHUDWLRQ��FOHDULQJ�DQ�DUHD��SUHSDULQJ�WR�

FRQFOXGH�D�FDOO��DQG�VLWXDWLRQV�QRW�RWKHUZLVH�VSHFLILHG��+LJK�WKUHDW�SRWHQWLDO ZDV�GHILQHG�DV�D�

8' WKDW�RFFXUUHG�GXULQJ�DQ�RIILFHU¶V�UHVSRQVH�WR�D�FDOO�ZKHQ�WKH RIILFHU�ZDV OLNHO\ WR�EHFRPH RU�

ZDV�DOUHDG\ HQJDJHG�ZLWK�D�VXVSHFW �L�H�� KLJKHU OLNHOLKRRG�IRU�WKH�XVH�RI�IRUFH�� 8VH�RI�IRUFH�

UHIHUV WR WKH�FRQWLQXXP�UHFRJQL]HG�E\�WKH�1DWLRQDO�,QVWLWXWH�RI�-XVWLFH���������LQ�ZKLFK�RIILFHU�

EHKDYLRU�UDQJHV�EHWZHHQ PHUH�RIILFHU�SUHVHQFH��XVH�RI�YHUEDO�FRPPDQGV��HPSW\�KDQG�FRQWURO��

OHVV�OHWKDO�PHWKRGV��DQG OHWKDO�IRUFH� 6L[�VXEFDWHJRULHV�RI�WKH�KLJK�WKUHDW�SRWHQWLDO�FRQWH[W�ZHUH�

LGHQWLILHG��GHWDLQLQJ�D�VXVSHFW��IHORQ\�WUDIILF�VWRS��VHDUFK�IRU�DQ�DUPHG�VXVSHFW��SURYLGLQJ�FRYHU�

IRU�D�IHOORZ�RIILFHU��H[LWLQJ�D�YHKLFOH�WR�PDNH�DQ�DUUHVW��DQG�FKDVLQJ�D�VXVSHFW�RQ�IRRW�

>LQVHUW�7DEOH���KHUH@

������ 2IILFHU�EHKDYLRU��5HSRUWV�ZHUH�WKHQ�FDWHJRUL]HG�DFFRUGLQJ�WR�WKH�EHKDYLRUV�WKDW�

RIILFHUV�ZHUH�HQJDJHG�LQ�DW�WKH�WLPH�RI�8'��7DEOH���FRQWDLQV�GHILQLWLRQV�DQG�H[DPSOHV�IRU�HDFK�

FDWHJRU\�DQG�VXEFDWHJRU\ RI�RIILFHU�UHVSRQVH��6L[ GLVWLQFW�FDWHJRULHV�HPHUJHG��&RQWDFW�ZDV�

GHILQHG�DV�DQ�HYHQW�LQ�ZKLFK�WKH�ILUHDUP�ZDV�SRVLWLRQHG�VXFK�WKDW�WKH�WULJJHU�PHFKDQLVP�LV�

DFWLYDWHG E\�VRPHRQH�RU�VRPHWKLQJ�RWKHU�WKDQ�WKH�RIILFHU�LQ�SRVVHVVLRQ�RI�WKH�ILUHDUP��0HGLFDO�

&RQGLWLRQ ZDV�GHILQHG�DV�DQ\�HYHQW�WKDW�LQFOXGHV�D�V\PSWRP�RI�D�GLVHDVH�RU�GLVRUGHU��7ZR�

VXEFDWHJRULHV�RI�PHGLFDO�FRQGLWLRQ�ZHUH�LGHQWLILHG��VHL]XUHV�DQG�WZLWFK�WUHPRU��0XVFOH�&R�

DFWLYDWLRQ ZDV�GHILQHG�DV�DQ�HYHQW�LQ�ZKLFK�PXVFOH�DFWLYLW\�XQUHODWHG�WR�WKH�ILUHDUP¶V�WULJJHU�ZDV�

DVVRFLDWHG�ZLWK�D�FRQWUDFWLRQ�RI�WKH�PXVFOHV�LQ�WKH�ILQJHU�SRVLWLRQHG�RQ�WKH�ILUHDUP�WULJJHU��7KLV�

LQFOXGHV�XVLQJ�DQ\�SDUW�RI�WKH�ERG\�WR�FOLPE��MXPS��NLFN��SXQFK��SXOO��SXVK��UXQ��VTXHH]H��FI��

FRQWUDODWHUDO�FRQWUDFWLRQ���RU�RWKHUZLVH�HQJDJH�LQ�DQ�DFWLYLW\�XQUHODWHG�WR�WKH�ILUHDUP¶V�WULJJHU��
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6L[�VXEFDWHJRULHV�RI�FR�DFWLYDWLRQ�ZHUH�LGHQWLILHG��D�ORVV�RI�EDODQFH��D�ORVV�RI�JULS��XVH�RI�RWKHU�

ILQJHU�V���XVH�RI�OHJ�V���XVH�RI�DQ�DUP�V���DQG�XVH�RI�RWKHU�KDQG��5RXWLQH )LUHDUP�7DVN ZDV�

GHILQHG�DV�D PDQLSXODWLRQ�RI�D�ILUHDUP��RQ� RU�RII�GXW\��ZKLFK GLG�QRW�LQYROYH�D�UHVSRQVH�WR�D�FDOO��

)LYH�VXEFDWHJRULHV�RI�URXWLQH�ILUHDUP�WDVNV�ZHUH�LGHQWLILHG��FOHDULQJ��VWRULQJ�RU�PRYLQJ��IXQFWLRQ�

FKHFN��XQKROVWHULQJ�UHKROVWHULQJ��DQG�FRQGXFWLQJ�ILUHDUP�PDLQWHQDQFH��6WDUWOH 5HVSRQVH ZDV�

GHILQHG�DV�DQ\�HYHQW�LQ�ZKLFK�WKH�RIILFHU�LV�H[SRVHG�WR�D VXGGHQ�FKDQJH LQ�HQYLURQPHQWDO�VWLPXOL�

DQG�UHDFWV�ZLWK�WRWDO�ERG\�PXVFOH�FRQWUDFWLRQV� 7KLV�LQFOXGHV�UHVSRQVHV�WR�ORXG�VRXQGV��IDVW�

DSSURDFKLQJ�REMHFWV��DQG�VHQVDWLRQV�RI�FROG��KHDW��SDLQ��SUHVVXUH��DQG�WRXFK� )RXU VXEFDWHJRULHV�

RI�VWDUWOH�VWLPXOL�ZHUH�LGHQWLILHG��DXGLWRU\�VWLPXOXV��YLVXDO�VWLPXOXV��YHVWLEXODU�VWLPXOXV��RU�

VRPHVWKHWLF�VWLPXOXV��8QIDPLOLDU )LUHDUP�7DVN ZDV�GHILQHG�DV�DQ\�HYHQW�WKDW�LQFOXGHV XVH�RI�WKH�

QRQ�GRPLQDQW�KDQG�RU�PDQLSXODWLRQ�RI�D�QHZ��QRYHO��RU�UHFHQWO\�PRGLILHG�SLHFH�RI�HTXLSPHQW

UHODWHG�WR�WKH�ILUHDUP� )LYH VXEFDWHJRULHV�RI�XQIDPLOLDULW\ ZHUH�LGHQWLILHG��ILUHDUP��KDQG�WUDQVIHU��

KROVWHU�EHOW��HTXLSPHQW�ORFDWLRQ��DQG�DUP�KDQG�FURVVRYHU��

������ )LUHDUP��)RXU�FDWHJRULHV�RI�ILUHDUP�ZHUH�UHSRUWHG��6HPL�DXWRPDWLF ZDV�GHILQHG�DV�

D�KDQGJXQ�WKDW�XVHV�WKH�HQHUJ\�RI�D�GLVFKDUJH�WR�F\FOH�WKH�DFWLRQ�RI�WKH�ILUHDUP�DQG�DGYDQFH�WKH�

QH[W�DYDLODEOH�FDUWULGJH�LQWR�WKH�ILULQJ�SRVLWLRQ��5HYROYHU ZDV�GHILQHG�DV�D�KDQGJXQ�WKDW�XVHV�D�

UHYROYLQJ�F\OLQGHU�ZLWK�PXOWLSOH�FDUWULGJH�FKDPEHUV��5LIOH ZDV�GHILQHG�DV�D�ILUHDUP�GHVLJQHG�E\�

WKH�PDQXIDFWXUHU�WR�ILUH�D�EXOOHW�IURP�WKH�VKRXOGHU�SRVLWLRQ��6KRWJXQ ZDV�GHILQHG�DV�D�ILUHDUP�

GHVLJQHG�E\�WKH�PDQXIDFWXUHU�WR�ILUH�D�VOXJ�RU�WKH�FRQWHQWV�RI�D�VKRWJXQ�VKHOO�IURP�WKH�VKRXOGHU�

SRVLWLRQ�

�������� 7ULJJHU�DFWLRQ��)RXU W\SHV�RI�WULJJHU�DFWLRQ�ZHUH�LGHQWLILHG��6LQJOH�RQO\�ZDV�

GHILQHG�DV�D�WULJJHU WKDW�SHUIRUPV�RQO\�WKH�DFWLRQ�RI�UHOHDVLQJ�D�KDPPHU�VWULNHU��'RXEOH�RQO\ ZDV�

GHILQHG�DV�D�WULJJHU�WKDW�SHUIRUPV�ERWK�WKH�DFWLRQ�RI�IXOO\�FRFNLQJ�DQG�UHOHDVLQJ�D�KDPPHU�VWULNHU�
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IRU�HYHU\�GLVFKDUJH��'RXEOH�VLQJOH ZDV�GHILQHG�DV�D�WULJJHU�WKDW�SHUIRUPV�ERWK�WKH�DFWLRQ�RI�

FRFNLQJ�DQG�UHOHDVLQJ�D�KDPPHU�VWULNHU�RQ�WKH�ILUVW�VKRW�EXW�RQO\�WKH�DFWLRQ�RI�UHOHDVLQJ�D�

KDPPHU�VWULNHU�RQ�VXEVHTXHQW�GLVFKDUJHV��3UH�VHW�ZDV�GHILQHG�DV�D�WULJJHU�WKDW�SHUIRUPV�WKH�

DFWLRQ�RI�FRPSOHWLQJ�WKH�FRFNLQJ�F\FOH�DQG�UHOHDVLQJ�D�SDUWLDOO\�FRFNHG�KDPPHU�VWULNHU�

������ ,QMXU\� $Q�LQMXU\�ZDV GHILQHG�DV�DQ�HYHQW�LQ�ZKLFK�DQ\�LQYROYHG�SDUWLHV�UHTXLUHG�

PHGLFDO�DWWHQWLRQ RU�ZHUH�VWUXFN�E\�WKH�ILUHDUP¶V�SURMHFWLOH�DV�D�UHVXOW�RI�WKH�8'��5HSRUWV�ZHUH�

FDWHJRUL]HG�DV�HLWKHU�\HV RU�QR�

�������,QWHU�REVHUYHU�$JUHHPHQW��,2$�� $�WUDLQHG�VHFRQGDU\�FRGHU�UHYLHZHG������Q  �

����RI�WKH�UHSRUWV UHVXOWLQJ�LQ�D�KLJK�OHYHO�RI ,2$�DFURVV�YDULDEOHV ���������,2$�ZDV�FDOFXODWHG�

XVLQJ�WKH�IROORZLQJ�IRUPXOD��WRWDO�QXPEHU�RI�DJUHHPHQWV�GLYLGHG�E\�DJUHHPHQWV�SOXV�

GLVDJUHHPHQWV��PXOWLSOLHG�E\������

���5HVXOWV

8'V��1  �����RFFXUUHG�LQ�VL[WHHQ GLVFULPLQDEOH�FRQWH[WV��LQYROYHG�ILIWHHQ RIILFHU�

EHKDYLRUV��IRXU JHQHUDO�W\SHV�RI�ILUHDUP��DQG�UHVXOWHG�LQ�LQMXULHV�UDQJLQJ�IURP�IOHVK�ZRXQGV�WR�

IDWDOLW\�

���� &RQWH[W

8'V�RFFXUUHG�RQ�GXW\����������RII�GXW\����������DQG�XQGHU�XQVSHFLILHG���������

FLUFXPVWDQFHV��$V�GLVSOD\HG�LQ�)LJXUH����FRQWH[WV LQYROYHG�ORZ����������HOHYDWHG����������KLJK�

���������DQG�XQVSHFLILHG���������WKUHDW�SRWHQWLDO��

>LQVHUW�)LJXUH���KHUH@

������ 7KUHDW�SRWHQWLDO� 7KH�IROORZLQJ�GDWD�UHSUHVHQW�ZLWKLQ�FDWHJRU\ SHUFHQWDJHV��7DEOH�

��FRQWDLQV�WKH�QXPEHU�DQG�SHUFHQWDJH�RI�WRWDO 8'V�SHU�PXWXDOO\�H[FOXVLYH�FRQWH[WXDO�VXE�

FDWHJRU\� 7KH�ORZ�WKUHDW�SRWHQWLDO�FDWHJRU\��Q  ����FRQWDLQV 8'V�WKDW�RFFXUUHG�RQ�D�ILULQJ�UDQJH�
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���������LQ�GHSDUWPHQWDO�SDUNLQJ�ORWV����������LQ�D�ORFNHU�URRP����������QRW�RWKHUZLVH�VSHFLILHG��

���������DW�WKH RIILFHU¶V�SODFH�RI�UHVLGHQFH����������LQ D�GHSDUWPHQWDO�RIILFH���������D�SXEOLF�

SODFH�RI�EXVLQHVV���������DQG�LQ�RIILFHU¶V�KRWHO�URRPV�������� 7KH�HOHYDWHG�WKUHDW�SRWHQWLDO�

FDWHJRU\��Q  ����FRQWDLQV�8'V�WKDW�RFFXUUHG�GXULQJ�D�UHVSRQVH�WR�D�FDOO�ZKLOH�FOHDULQJ�DQ�DUHD�

���������DW�WKH�HQG�RI�D�FDOO����������QRW�RWKHUZLVH�VSHFLILHG����������DQG�LQ�D�VWDJLQJ�DUHD�

��������7KH�KLJK WKUHDW�SRWHQWLDO�FDWHJRU\��Q  ����FRQWDLQV�8'V�WKDW�RFFXUUHG ������FRQGXFWLQJ�

D�IHORQ\�WUDIILF�VWRS ���������VHDUFKLQJ�IRU�DQ�DUPHG�VXVSHFW ���������QRW�RWKHUZLVH�VSHFLILHG�

���������SURYLGLQJ�FRYHU����������XVLQJ�SK\VLFDO�UHVWUDLQW���������DQG�FKDVLQJ�D�VXVSHFW�RQ�IRRW

�������

>LQVHUW�7DEOH���KHUH@

���� 2IILFHU�%HKDYLRU

$V�GLVSOD\HG�LQ�)LJXUH����RIILFHUV�ZHUH�HQJDJHG�LQ URXWLQH�ILUHDUP�WDVN����������PXVFOH�

FR�DFWLYDWLRQ����������XQIDPLOLDU�ILUHDUP�WDVNV����������FRQWDFW�ZLWK�REMHFWV���������XQVSHFLILHG�

EHKDYLRUV���������DQG�RU�H[SHULHQFLQJ�PHGLFDO�FRQGLWLRQ��������

>LQVHUW�)LJXUH���KHUH@

�������%HKDYLRUDO�VXEFDWHJRULHV� 7KH�IROORZLQJ�GDWD�UHSUHVHQW�ZLWKLQ�FDWHJRU\

SHUFHQWDJHV��WKH�QXPEHU�DQG�SHUFHQWDJH�RI�WRWDO 8'V�SHU�EHKDYLRUDO�VXE�FDWHJRU\ �QRW�PXWXDOO\�

H[FOXVLYH� FDQ�EH�ORFDWHG�LQ�7DEOH����5RXWLQH�ILUHDUP�WDVNV��Q  ����LQFOXGHG�FOHDULQJ ���������

VWRULQJ�PRYLQJ ���������KROVWHULQJ�XQKROVWHULQJ����������IXQFWLRQ�FKHFNV����������DQG�

FRQGXFWLQJ�PDLQWHQDQFH�������� 0XVFOH�FR�DFWLYDWLRQ��Q  ��� LQFOXGHG WKH�XVH�RI�DQRWKHU�ILQJHU�

���������D�ORVV�RI�JULS ���������XVH�RI�D�OHJ����������D�ORVV�RI�EDODQFH ���������DQG�XVH�RI�WKH�

RWKHU�KDQG���������8VH�RI�DQRWKHU DUP�ZDV�QRW�UHSRUWHG��8QIDPLOLDU�ILUHDUP�WDVNV��Q  ���

LQFOXGHG�WKRVH�LQYROYLQJ�KDQG�WUDQVIHUV����������XQIDPLOLDU�ILUHDUPV����������DQG�KROVWHUV�EHOWV�
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���������(TXLSPHQW�ORFDWLRQV�DQG�DUP�KDQG�FURVVRYHUV�ZHUH�QRW�UHSRUWHG��&RQWDFW�ZLWK�REMHFWV�

�Q  ��� RQO\�LQYROYHG �QDQLPDWH�REMHFWV��$QLPDWH�REMHFWV�ZHUH�QRW�UHSRUWHG��0HGLFDO�FRQGLWLRQV�

�Q  �� LQYROYHG�RQH�LQVWDQFH�RI�D VHL]XUH��7ZLWFKHV�WUHPRUV�ZHUH�QRW�UHSRUWHG� 1RQH�RI�WKH�

UHSRUWV�ZHUH�LQGLFDWLYH�RI�D�VWDUWOH�UHVSRQVH�

>LQVHUW�7DEOH���KHUH@

���� )LUHDUP

,Q�DOO�����PRGHOV�IURP����ILUHDUP�PDQXIDFWXUHUV ZHUH�UHSRUWHG��$V�GLVSOD\HG�LQ�)LJXUH����

8'V�LQYROYHG VHPL�DXWRPDWLF�KDQGJXQV����������XQVSHFLILHG�ILUHDUPV����������VKRWJXQV�

���������ULIOHV���������DQG�UHYROYHUV���������

>LQVHUW�)LJXUH���KHUH@

������ 7ULJJHU�DFWLRQ� 7KH�IROORZLQJ�GDWD�UHSUHVHQW�ZLWKLQ�FDWHJRU\ SHUFHQWDJHV��ZKHUHDV

7DEOH�� FRQWDLQV�WKH�QXPEHU�DQG�SHUFHQWDJH�RI�WRWDO 8'V�SHU�PXWXDOO\�H[FOXVLYH�ILUHDUP VXE�

FDWHJRU\� 6HPL�DXWRPDWLF�KDQGJXQV��Q  ����LQYROYHG�WULJJHU�DFWLRQV�WKDW�ZHUH�SUHVHW����������

QRW�RWKHUZLVH�VSHFLILHG����������GRXEOH�VLQJOH����������VLQJOH�RQO\���������DQG�GRXEOH�RQO\�

��������6KRWJXQ �Q  ��� DQG�ULIOH �Q  ���WULJJHU�DFWLRQ�ZDV VLQJOH�RQO\��5HYROYHUV��Q  ��

LQYROYHG�GRXEOH�VLQJOH����������QRW�RWKHUZLVH�VSHFLILHG����������DQG�GRXEOH�RQO\���������

>LQVHUW�7DEOH���KHUH@

���� ,QMXULHV

,QMXULHV��Q  ����ZHUH�UHSRUWHG�LQ�������RI�UHSRUWV��������UHSRUWHG�QR�LQMXULHV��DQG�

������ZHUH�XQVSHFLILHG� :LWKLQ�FDVHV�WKDW�UHVXOWHG�LQ�LQMXU\��RIILFHU�EHKDYLRUV�ZHUH�URXWLQH�

ILUHDUP�WDVNV��Q  ������XQVSHFLILHG��Q  �����FRQWDFW�ZLWK�DQ�LQDQLPDWH�REMHFW��Q  �����XQIDPLOLDU�

WDVNV��Q  �����D�PHGLFDO�V\PSWRP��Q ����DQG�D�PXVFOH�FR�DFWLYDWLRQ��Q  ���� ,QMXULHV RFFXUUHG�LQ�
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FRQWH[WV�ZLWK ORZ �Q  ������HOHYDWHG��Q  �����KLJK��Q  �����DQG�XQVSHFLILHG��Q  ����WKUHDW�SRWHQWLDO��

2QH�8'�UHVXOWHG�LQ�DQ�RIILFHU IDWDOLW\�

���'LVFXVVLRQ

���� &RQWH[WXDO�)DFWRUV

1HDUO\ WKUHH�TXDUWHUV RI�DOO�8'V�RFFXUUHG�LQ�FRQWH[WV�ZLWK�ORZ�WR�HOHYDWHG�WKUHDW�SRWHQWLDO��

7KLV�PLJKW�EH�H[SHFWHG�JLYHQ�WKH�UHODWLYHO\�VKRUW GXUDWLRQ�RI�KLJK�WKUHDW�SRWHQWLDO�DFWLYLWLHV DV�

ZHOO�DV�WKH�ORZ�IUHTXHQF\�RI�DFWLYLWLHV�WKDW�UHVXOW�LQ�WKH�XQKROVWHULQJ�RI�D�GXW\�ZHDSRQ��7KDW�LV�WR�

VD\��RIILFHUV�VSHQG�D�YHU\�VPDOO�SURSRUWLRQ�RI�WKHLU�WLPH�HQJDJHG�LQ�XVH�RI�IRUFH HQFRXQWHUV�WKDW�

H[WHQG�EH\RQG�RIILFHU�SUHVHQFH�RU�YHUEDO�FRPPDQGV �(LWK�	�'XURVH��������

������ /RZ�WKUHDW�SRWHQWLDO��2YHU�KDOI�RI�WKH�WRWDO�8'V�RFFXUUHG�LQ�FRQWH[WV�ZLWK�ORZ�

WKUHDW�SRWHQWLDO��'HSDUWPHQWDO�SDUNLQJ�ORWV��ILULQJ�UDQJHV��DQG�ORFNHU�URRPV�PDGH�XS�RYHU�KDOI�RI�

8'V�WKDW�RFFXUUHG�LQ�FRQWH[WV�ZLWK�D�ORZ�WKUHDW�SRWHQWLDO� 2QH�H[SODQDWLRQ�PLJKW�EH�WKDW�WKLV�

SHUFHQWDJH�LV�SURSRUWLRQDO�WR�WKH�DPRXQW�RI�WLPH�RIILFHUV�VSHQG�LQ�FRQWH[WV�ZLWK�ORZ�WKUHDW�

SRWHQWLDO��$Q�DOWHUQDWLYH�H[SODQDWLRQ�LV�WKDW�RIILFHU�FRPSODFHQF\�ZLWK�UHJDUGV�WR�KDQGOLQJ�

ILUHDUPV�LV�PRUH�FRPPRQ�LQ�FRQWH[WV�ZLWK ORZ�WKUHDW�SRWHQWLDO��,Q�DGGLWLRQ�WR�FRPSO\LQJ�ZLWK�

UDQJH�SURWRFROV��WKHVH�GDWD�VXJJHVW�WKDW�RIILFHUV�VKRXOG�EH�PLQGIXO�RI�WKHLU�ILUHDUP�KDQGOLQJ�

RXWVLGH�RI�FDOOV��,W�VHHPV�OLNHO\�WKDW�RIILFHUV�VSHQG�D�FRQVLGHUDEOH�SRUWLRQ�RI�WLPH�LQ�ORFNHU�URRPV�

DQG�GHSDUWPHQWDO�SDUNLQJ�ORWV�DW�WKH�EHJLQQLQJ�DQG�HQG�RI�WKHLU�VKLIWV�

������ (OHYDWHG WKUHDW�SRWHQWLDO��5RXJKO\�RQH�TXDUWHU�RI�WKH�WRWDO�8'V�RFFXUUHG�LQ�

FRQWH[WV�ZLWK�HOHYDWHG�WKUHDW�SRWHQWLDO�DQG�QHDUO\�WZR�WKLUGV�RI�WKRVH�8'V�WRRN�SODFH�ZKLOH�

RIILFHUV�ZHUH�LQ�WKH�SURFHVV�RI�FOHDULQJ�DQ�DUHD��H�J���D�URRP�RU�ORW��GXULQJ�D�FDOO� 7KH�UHPDLQLQJ�

8'V�VSHFLILHG�LQ�WKLV�FDWHJRU\�RFFXUUHG�DW�HLWKHU�WKH�EHJLQQLQJ�RU�HQG�RI�D�FDOO�DQG�VXJJHVW�WKDW�

RIILFHUV�VKRXOG�EH�YLJLODQW�ZKHQ�SUHSDULQJ�WR�UHVSRQG�DQG�PDLQWDLQ�VSHFLDO�YLJLODQFH�IRU�D�SHULRG�
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IROORZLQJ�D�FDOO XQWLO�WKH�ILUHDUP�LV�VHFXUH��)XWXUH�UHVHDUFK�PLJKW�VHHN�WR GHWHUPLQH�DSSURSULDWH�

SURFHGXUHV�IRU VXFK�D�SHULRG�

������ +LJK�WKUHDW�SRWHQWLDO��$SSUR[LPDWHO\�RQH�VL[WK�RI�WKH�WRWDO�8'V�RFFXUUHG�LQ�

FRQWH[WV�ZLWK�KLJK�WKUHDW�SRWHQWLDO��'HWDLQLQJ�D�VXVSHFW DQG�FRQGXFWLQJ�IHORQ\ WUDIILF�VWRSV HDFK�

DFFRXQWHG IRU�RYHU�D�TXDUWHU�RI�WKH�8'V�LQ�WKH�FDWHJRU\� 2QH�H[SODQDWLRQ�IRU�WKLV�PLJKW�EH�WKDW�

WKLV�SHUFHQWDJH�LV�SURSRUWLRQDO�WR�WKH�DPRXQW�RI�WLPH�RIILFHUV�VSHQG�LQ�FRQWH[WV�ZLWK�KLJK�WKUHDW�

SRWHQWLDO��,I�VR��RIILFHUV�ZKR�KDYH�UHFHLYHG�ILUHDUP�WUDLQLQJ�WKDW�VLPXODWHV�D�FRQWH[W ZLWK�KLJK�

WKUHDW�SRWHQWLDO PLJKW�EH�OHVV�OLNHO\�WR�H[SHULHQFH�8'V�ZKHQ�SODFHG�LQ�VLPLODU�UHDO�ZRUOG�

VLWXDWLRQV� )XWXUH�UHVHDUFK�PLJKW�H[DPLQH�ILUHDUP�PDQLSXODWLRQ�LQ�G\QDPLF�VFHQDULRV�ZLWK�

H[SRVXUH�WR�YDULRXV�GHJUHHV�RI�VLPXODWHG�WKUHDW WKDW�UHTXLUH�XVH�RI�RWKHU�OLPEV��VWDUWOH�VWLPXOL��RU�

XQIDPLOLDU�ILUHDUP�WDVNV��VLWXDWLRQV��RU�HTXLSPHQW�

���� 2IILFHU�%HKDYLRU

�������5RXWLQH�ILUHDUP�WDVNV�0RUH�WKDQ KDOI�RI�WKH�WRWDO�8'V�RFFXUUHG�GXULQJ�URXWLQH�

PDQLSXODWLRQ�ZLWK�FOHDULQJ�D�ILUHDUP�DFFRXQWLQJ�IRU�PRUH�WKDQ�GRXEOH�WKDW�RI�DQ\�RWKHU�VXE�

FDWHJRU\��8'V�FDQ�RFFXU�GXULQJ�FOHDULQJ�ZKHQ�WKHUH�LV�D�URXQG�ORDGHG�LQ�WKH�FKDPEHU�RI�D�

ILUHDUP�DQG�WKH�VOLGH�LV�UHOHDVHG�LQ�D�IRUFHIXO�PDQQHU� 8'V�FDQ�RFFXU GXULQJ�IXQFWLRQ�FKHFNV�

ZKHQ�RIILFHUV�LQWHQWLRQDOO\�SXOOHG�WKH�WULJJHU�RI�WKHLU�ILUHDUP�EXW�ZHUH�XQGHU�WKH�DVVXPSWLRQ�WKDW�

LW�ZDV�QRW�ORDGHG �L�H���GU\�ILUH���,Q�IDFW��WKUHH�VXFK�8'V�RFFXUUHG�ZKLOH�RIILFHUV�ZHUH�SUDFWLFLQJ�D�

TXLFN�GUDZ�SURFHGXUH��)RU�WKHVH�UHDVRQV��RIILFHUV�VKRXOG�DOZD\V�KDQGOH�ILUHDUPV�ZLWK�WKH�

DVVXPSWLRQ�WKDW�WKH\�DUH�ORDGHG��HYHQ�GXULQJ�URXWLQH�PDQLSXODWLRQ��,QGH[LQJ�WKH�WULJJHU�ILQJHU�

DORQJ�WKH�VOLGH�RU�WULJJHU�JXDUG�RI�WKH�ILUHDUP�PLJKW�KDYH�SUHYHQWHG�8'V�WKDW�RFFXUUHG�GXULQJ�

VWRULQJ�PRYLQJ��KROVWHULQJ�XQKROVWHULQJ��DQG�PDLQWHQDQFH�RI�ILUHDUPV��+RZHYHU��VRPH�ILUHDUPV�

UHTXLUH�WKDW�WKH�RSHUDWRU�SXOO�WKH�WULJJHU�LQ�RUGHU�WR�GLVDVVHPEOH WKH�ILUHDUP��,Q�WKHVH�FDVHV��
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RIILFHUV�VKRXOG�XVH�YLVXDO�DQG�WDFWLOH�LQVSHFWLRQ�WR�HQVXUH�WKDW�WKH�FKDPEHU�LV�HPSW\�EHIRUH�

HQJDJLQJ�WKH�WULJJHU�

�������0XVFOH�FR�DFWLYDWLRQ��2QH�TXDUWHU�RI�WKH�WRWDO�8'V�LQYROYHG�PXVFOH�FR�DFWLYDWLRQ�

ZLWK�XVH�RI�DQRWKHU�ILQJHU�DFFRXQWLQJ�IRU�RYHU�D�WKLUG�RI�WKH�FDWHJRU\��7KLV�W\SH�RI�8'�RFFXUUHG�

ZKHQ�WKH�RIILFHU�DWWHPSWHG�WR�DFWLYDWH�D�ZHDSRQ�PRXQWHG�GHYLFH�VXFK�DV�D�IODVKOLJKW�RU�ODVHU�

ZLWK�WKH PLGGOH�ILQJHU RI�WKH�KDQG�KROGLQJ�WKH�ILUHDUP� ,Q�VXSSRUW�RI�+HLP��6FKPLGWEOHLFKHU��DQG�

1LHEHUJDOO������D������E���8'V�LQYROYHG�WKH�XVH�RI�D�OHJ�WR�NLFN��MXPS��RU�VWHS�XS�RQWR�DQ�REMHFW

DV�ZHOO�DV�XVH�RI�WKH�RWKHU�KDQG�WR�SXVK�RU�SXOO�DQ�REMHFW��H�J��D�GRRU���,W�LV�SRVVLEOH�WKDW�VRPH�

8'V�LQYROYHG�FRQWUDODWHUDO�FRQWUDFWLRQV�EXW�QRQH�RI�WKH�UHSRUWV�FRQWDLQHG�VXIILFLHQW�GHWDLO�WR�

PDNH�D�GHILQLWLYH�FRQFOXVLRQ��+RZHYHU��IXUWKHU�VXSSRUW�ZDV�SURYLGHG�IRU�(QRND¶V�������

SURSRVDO�WKDW�D�ORVV�RI�EDODQFH�PLJKW�UHVXOW�LQ�D�8'��,Q�WKLV�VWXG\��RIILFHUV�UHSRUWHG�IDOOLQJ�RU�

VWXPEOLQJ�DQG�UHDFKLQJ�RXW�WR�FDWFK�WKHLU�EDODQFH�DV�D�8'�RFFXUUHG��,Q�DGGLWLRQ�WR�WKH�VLWXDWLRQV�

RXWOLQHG�E\�+HLP�HW�DO�������D������E��DQG�(QRND���������WKH�SUHVHQW DQDO\VLV�VXJJHVWV�WKDW�D�

ORVV�RI�JULS RQ�WKH�ILUHDUP�FDQ�UHVXOW�LQ�D�8'��7KHVH�RFFXUUHG DV�WKH�RIILFHUV�DWWHPSWHG WR�UHJDLQ�

FRQWURO LQ�RUGHU�WR�DYRLG�GURSSLQJ�WKHLU�ILUHDUP� 7KLV�W\SH�RI�8'�PD\�EH�PRUH�FRPPRQ�LQ�

FRQFHDOHG�FDUU\�ILUHDUPV�WKDW�KDYH�D�UHODWLYHO\�VKRUW�KDQG�VWRFN LQ�FRPSDULVRQ�WR�YDULRXV�RWKHU�

VWRFN�VL]HV� )XWXUH�UHVHDUFK�PLJKW�UHSOLFDWH�DQG�H[WHQG�WKH�ZRUNV�RI�+HLP�HW�DO�������D������E��

E\�DQDO\]LQJ�WKH�HIIHFW�RI�VWRFN�VL]H��2YHUDOO��WKHVH�GDWD�SURYLGH�VXSSRUW�IRU�WKH�UHFRPPHQGDWLRQ�

IRU�RIILFHUV�WR�WUDLQ�LQ�VFHQDULRV�GHVLJQHG�WR�HOLFLW�PXVFOH�FR�DFWLYDWLRQ�

�������8QIDPLOLDU�ILUHDUP�WDVNV� 8'V�LQYROYLQJ�XQIDPLOLDU�ILUHDUP�WDVNV�ZHUH�LQYROYHG�

LQ�DSSUR[LPDWHO\�RQH�WHQWK RI�WKH�WRWDO�UHSRUWV��7KHVH�LQFOXGHG�WKH�PDQLSXODWLRQ�RI�VRPHRQH�

HOVH¶V�ILUHDUP��KROVWHULQJ�XQKROVWHULQJ�ZLWK�D�QHZ�RU�GLIIHUHQW�KROVWHU��DQG�WUDQVIHUULQJ�D�ILUHDUP�

WR�RU�IURP�WKH�QRQ�GRPLQDQW�KDQG� 7KHVH�GDWD�VXJJHVW�WKDW��ZKHQ�SRVVLEOH� RIILFHUV�VKRXOG�
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H[HUFLVH�FDXWLRQ�ZKHQ KDQGOLQJ�DQ\�ILUHDUP�WKDW�LV QRW�WKHLU�RZQ��$GGLWLRQDOO\� RIILFHUV�VKRXOG�

HQJDJH�LQ�UHJXODU�SUDFWLFH�KDQGOLQJ�LQGH[LQJ�ZLWK�WKHLU�QRQ�GRPLQDQW�KDQG DQG�SUDFWLFH�ZLWK�DQ\�

QHZ�XQIDPLOLDU�HTXLSPHQW�

�������&RQWDFW� 7HQ 8'V�LQYROYHG�D�ILUHDUP�FRPLQJ�LQ�FRQWDFW�ZLWK�VRPH�VRUW�RI�

LQDQLPDWH�REMHFW��5HSRUWV�LQGLFDWHG�WKDW�WKH�ILUHDUP�WULJJHUV�PLJKW EHFRPH�HQWDQJOHG�LQ�WKH�

RIILFHU¶V�UDGLR�DQWHQQD�FRUG RU LQ�D�FXUWDLQ RU�EHG�VKHHW ZKLOH�DWWHPSWLQJ�WR�FOHDU�DQ�DUHD�

2IILFHUV�VKRXOG�EH�PLQGIXO�RI�DQ\�REMHFW�WKDW�KDV�WKH�SRWHQWLDO�WR�EH�LQVHUWHG�RU�EHFRPH�

HQWDQJOHG�ZLWKLQ�WKH�WULJJHU�JXDUG�RI�WKHLU�ILUHDUP� &RQWDFW�ZLWK�DQLPDWH�REMHFWV�ZDV�QRW�

VXJJHVWHG�LQ�WKH�SUHVHQW�GDWD�VHW�DQG�KDVQ¶W�EHHQ�SURSRVHG�LQ�SUHYLRXV�UHVHDUFK��VR�LW�ZDV�QRW�

LQFOXGHG�LQ�WKH�WD[RQRP\��)XWXUH�UHVHDUFK�FRXOG�H[DPLQH�WKH�RFFXUUHQFH�RI�8'V�UHVXOWLQJ�IURP�

FRQWDFW�ZLWK�DQLPDWH�REMHFWV��VXFK�DV�D VXEMHFW�DWWHPSWLQJ�WR�JDLQ�FRQWURO�RI�DQ�RIILFHU¶V�ILUHDUP�

ZKLOH�JUDSSOLQJ�ZLWK�DQ�RIILFHU�

�������0HGLFDO�FRQGLWLRQV� 2QH�8'�LQYROYHG�DQ�RIILFHU�ZKR�H[SHULHQFHG�D�VHL]XUH��

2IILFHUV�VKRXOG�VHHN�PHGLFDO�FRQVXOWDWLRQ�DQG�HQJDJH�LQ�VWULFW�DGKHUHQFH�WR�PHGLFDO�UHJLPHQ�

SUHVFULEHG�IRU�DOO�FRQGLWLRQV�WKDW�PD\�LPSDFW�ZRUN�SHUIRUPDQFH�

�������6WDUWOH�UHVSRQVHV� 7KHUH�ZDV�QR�HYLGHQFH�WR�VXJJHVW�WKDW�DQ\�RI�WKH�8'V�LQYROYHG�

D�VWDUWOH�UHVSRQVH��,W�LV�SRVVLEOH�WKDW�VRPH�8'V�LQYROYHG�D�VWDUWOH�UHVSRQVH�EXW�QRQH�RI�WKH�UHSRUWV�

FRQWDLQHG�VXIILFLHQW�GHWDLO�WR�PDNH�D�GHILQLWLYH�FRQFOXVLRQ��)XWXUH�UHVHDUFK�PLJKW�H[SORUH�WKLV�

SKHQRPHQRQ�ZLWK�UHVSHFW�WR�8'V�E\�H[SRVLQJ�RIILFHUV�WR�FRQGLWLRQV�WKDW�DSSO\�VXGGHQ�FKDQJHV�

LQ�DXGLWRU\�VRPHVWKHWLF��YHVWLEXODU �FI��ORVV�RI�EDODQFH���DQG�YLVXDO�VWLPXOL��6XFK�GDWD�PLJKW�

SURYLGH�VXSSRUW�IRU�(QRND¶V��������DVVHUWLRQ�WKDW�D�VWDUWOH�UHVSRQVH�FDQ�UHVXOW�LQ�D�8'�

���� )LUHDUPV



81,17(17,21$/�',6&+$5*( 2)�),5($506 ��

7KH DQDO\VLV�RI�ILUHDUP�W\SH�DQG�WULJJHU�DFWLRQ�VHUYHV�WR LOOXPLQDWH WKH�IDFW�WKDW�8'V�FDQ�

DQG�GR�RFFXU�DFURVV�D�ZLGH�YDULHW\�RI PDQXIDFWXUHUV� PRGHOV��DQG�ILUHDUP�W\SHV��0DQ\�ODZ�

HQIRUFHPHQW�DJHQFLHV�XVH VHPL�DXWRPDWLF�KDQGJXQV�ZLWK�SUHVHW�WULJJHU�PHFKDQLVPV�DV�WKHLU�

VWDQGDUG�LVVXH�ILUHDUP��7KLV�IDFW�PLJKW�H[SODLQ�ZK\�VXFK�D�ODUJH�SURSRUWLRQ�RI�WKH�8'V�LQ�WKH�

SUHVHQW�VDPSOH�LQYROYHG�VHPL�DXWRPDWLF�KDQGJXQV�DQG�SUHVHW�WULJJHUV��,W�LV�SRVVLEOH�WKDW�WULJJHU�

SRXQGDJH�DQG�SXOO�OHQJWK�LQIOXHQFHG WKH�RFFXUUHQFH�RI�8'V�LQ�FHUWDLQ�FRQWH[WV� DQG�LQ�UHODWLRQ�WR

SDUWLFXODU�RIILFHU�EHKDYLRUV��+RZHYHU��WKLV�LQIRUPDWLRQ�VKRXOG�EH�LQWHUSUHWHG�ZLWK�FDXWLRQ�DV�WKH�

SUHVHQW�VDPSOH�ZDV�QRW�FRXQWHU�EDODQFHG�LQ�DQ\�IDVKLRQ�DQG�VR��DQ�DQDO\VLV�RI�ILUHDUP�GHVLJQ�

ZDV�QRW�DSSURSULDWH��$FFRUGLQJ�WR�PDQXIDFWXUHU�VSHFLILFDWLRQV�UHWULHYHG�RQOLQH��WULJJHUV�LQYROYHG�

LQ�WKLV�VWXG\�KDG ZHLJKWV�WKDW�IHOO�ZLWKLQ�WKH�UDQJH�RI�� WR����SRXQGV��

$�PRUH�SDUVLPRQLRXV�DQG�DOWHUQDWLYH�H[SODQDWLRQ�IRU�DQ\�LQFUHDVH�LQ�WKH�RFFXUUHQFH�RI�

8'V�PLJKW�EH�IRXQG�LQ�DQ�H[DPLQDWLRQ�RI�VWDQGDUG�LVVXH�WUDQVLWLRQ�WUDLQLQJ��,Q�WKH�DEVHQFH�RI�

WUDLQLQJ WR�IOXHQF\��D�UHODWLYH�LQFUHDVH�LQ�8'V�PLJKW�EH�H[SHFWHG�GXULQJ�DQ\�WUDQVLWLRQ�EHWZHHQ�

VWDQGDUG�LVVXH�ILUHDUPV��UHJDUGOHVV�RI�SRXQGDJH�DQG�SXOO�OHQJWK �H�J���.DW]�������� )XWXUH�

UHVHDUFK�PLJKW�H[WHQG�WKH�ZRUN�RI�+HLP�HW�DO�������D������E��E\�FRPSDULQJ WKH�IUHTXHQF\ RI�

8'V XQGHU�VLPLODU�FRQGLWLRQV�EXW�LQFRUSRUDWLQJ�YDULRXV�ILUHDUP�GHVLJQV�

���� ,QMXULHV

8'V�FDQ�UHVXOW�LQ�VHULRXV�LQMXU\�DQG�GHDWK��)RU�WKLV�UHDVRQ�DORQH��LW�LV�FUXFLDO�WKDW�ODZ�

HQIRUFHPHQW�FRQWLQXH�WR�DQDO\]H�WKH�FRQWH[WV��RIILFHU�EHKDYLRU��DQG�ILUHDUP�GHVLJQV WKDW�

FRQWULEXWH WR�8'V�LQ�RUGHU�WR�LQIRUP�TXDOLILFDWLRQ��UHPHGLDWLRQ� DQG�WUDQVLWLRQ WUDLQLQJ��SROLFLHV��

DQG�SURFHGXUHV��

�����7D[RQRP\
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)LJXUH���GLVSOD\V�D�WD[RQRP\�GHYHORSHG�IURP�WKH�ILQGLQJV�RI�WKLV�VWXG\�DQG�WKH�SUHYLRXV�

OLWHUDWXUH�FRQFHUQLQJ�VLWXDWLRQV�WKDW�FDQ�UHVXOW�LQ�8'V��7KLV�WD[RQRP\�FRXOG�SURYLGH�WKH�

IRXQGDWLRQV�IRU�SHUIRUPDQFH�EDVHG�WUDLQLQJ�WKDW�PD\�PLQLPL]H�WKH�RFFXUUHQFH�RI�8'V��7KH�

WD[RQRP\�PLJKW�LQIRUP�WUDLQHUV�WR�WDUJHW�NQRZQ�FRQWH[WV�ZLWKLQ�ZKLFK�8'V�RFFXU�GXULQJ�UHDO�

ZRUOG�WUDLQLQJ�VFHQDULRV�

>LQVHUW�)LJXUH ��KHUH@

���&RQFOXVLRQ

,Q�OLQH�ZLWK�5HDVRQ¶V��������*(06��VNLOO�EDVHG�HUURUV�LQ�WKH�IRUP�RI�VOLSV��H�J���SXOOLQJ�

WKH�WULJJHU�ZKHQ�LQWHQGLQJ�WR�DFWLYDWH�D�ZHDSRQ�PRXQWHG�IODVKOLJKW��DQG�ODSVHV��H�J���IRUJHWWLQJ�

WR�FOHDU�WKH�FKDPEHU��PLJKW�DFFRXQW�IRU�PDQ\�RI�WKH�DIRUHPHQWLRQHG�8'V JLYHQ�WKDW RYHU�KDOI�

RFFXUUHG�GXULQJ�URXWLQH�XVH�DQG�FDUH�RI�D�ILUHDUP��5HDVRQ������� DOVR VXJJHVWV�WKDW�DWWHQWLRQDO�

FDSWXUH �L�H���GLVWUDFWLRQ�RU�SUHRFFXSDWLRQ�ZLWK�VRPHWKLQJ RWKHU WKDQ�WKH�URXWLQH�WDVN DW�KDQG��

FDQ�OHDG WR�D�VKLIW�LQ�IRFXV�RI�DWWHQWLRQ�DQG�WKH�LQWUXVLRQ�RI�D�VWURQJ�KDELW��7R�EXLOG�RQ�WKH�

SUHYLRXV�H[DPSOH��DQ�RIILFHU�ZKR�URXWLQHO\�SUDFWLFHV�ZLWKRXW�LQGH[LQJ�DW�WKH�ILULQJ�UDQJH EXW�

GRHV�RFFDVLRQDOO\�SUDFWLFH�LQGH[LQJ�GXULQJ�UROH�SOD\�VFHQDULRV� PD\�XQLQWHQWLRQDOO\ SODFH�WKHLU�

ILQJHU�RQ�WKH�WULJJHU�GXULQJ�D�XVH�RI�IRUFH�EHFDXVH�LQGH[LQJ�LV�QRW�WKH�VWURQJHU�KDELW�DQG�WKHLU�

DWWHQWLRQ�LV�SUHRFFXSLHG�E\�D�WKUHDW��,W�VHHPV�SODXVLEOH�WKDW�IRFXV�RI�DWWHQWLRQ�PD\�EH�WKH�PLVVLQJ�

OLQN�EHWZHHQ�DQ�RIILFHU¶V�LQWHQW�DQG�WKH�UHVXOWLQJ�XQLQWHQWLRQDO�DFWLRQ��$V�VXFK���WUDLQLQJ�DUHDV�

WKDW�LQYROYH�LQWHQWLRQDO�SUDFWLFH�DQG�WKH�GHYHORSPHQW�RI�VWURQJ�KDELWV�DUH�HPSKDVL]HG�LQ�RUGHU�WR�

PLQLPL]H�WKH�SRWHQWLDO�IRU 8'V�

�����$VVXPH�WKH�)LUHDUP�LV�/RDGHG

2IILFHUV�VKRXOG�KDQGOH�ILUHDUPV�ZLWK�WKH�DVVXPSWLRQ�WKDW�WKH\�DUH�ORDGHG�XQWLO�FKHFNHG��

,QGLYLGXDOV�RSHUDWLQJ�ILUHDUPV�DUH�HQFRXUDJHG�WR�YHULI\�WKHUH�LV�QR�DPPXQLWLRQ�LQ�WKH�FKDPEHU�
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EHIRUH�FRPSOHWLQJ�D�GU\�ILUH�RU�GLVDVVHPEO\�ZLWK�WKH�EDUUHO�RI�WKH�ILUHDUP SRLQWHG�LQ�D�VDIH�

GLUHFWLRQ��,I�QRW�DOUHDG\�LQ�SUDFWLFH��WUDLQHUV�DUH�HQFRXUDJHG�WR�FRQVLGHU�FUXFLDO�FOHDULQJ�VWHSV�LQ�

ILUHDUPV�GLVDVVHPEO\�WKDW�RIILFHUV�PXVW�SHUIRUP�LQ�RUGHU�WR�SDVV�WUDLQLQJ��VXFK�DV�HMHFWLQJ�WKH�

PDJD]LQH��UDFNLQJ�WKH�VOLGH��DQG�WKHQ�SHUIRUPLQJ�YLVXDO�WDFWLOH�LQVSHFWLRQ�RI�WKH�FKDPEHU��7KHVH�

VWHSV�VKRXOG�EH�WUDLQHG�LQ�D�YDULHW\�RI�FRQWH[WV��H�J���UDQJH�DQG�UROH�SOD\�VFHQDULRV��LQ�RUGHU�WR�

SURPRWH�JHQHUDOL]DWLRQ�WR�RWKHU�VHWWLQJV��

�����3UDFWLFH�,QGH[LQJ

,QGH[LQJ�WKH�WULJJHU�ILQJHU�DORQJ�WKH�VOLGH�RU�WULJJHU�JXDUG�RI�WKH�ILUHDUP�VKRXOG�EH�D�

ZHOO�WUDLQHG SUHFDXWLRQ�DQG�PLJKW�KDYH�SUHYHQWHG�PDQ\�RI�WKH�8'V�UHSRUWHG�LQ�WKLV�VWXG\��*LYHQ�

WKDW�RIILFHUV�PD\�QRW�EH�DZDUH�RI�WRXFKLQJ�D�WULJJHU�GXULQJ�VLPXODWHG�VFHQDULRV��+HLP�

6FKPLGWEOHLFKHU��	�1LHEHUJDOO������D������E���WUDLQHUV�PD\�FRQVLGHU�EXLOGLQJ�WKH�VNLOO�RI�

LQGH[LQJ�WR�IOXHQF\�E\�H[HFXWLQJ�WKH�VNLOO�ZLWK�VSHHG�DQG�DFFXUDF\�GXULQJ�G\QDPLF�WUDLQLQJ�

FRQGLWLRQV��7KDW LV��RIILFHUV�PD\�EH�DEOH�WR�GHPRQVWUDWH�D�VNLOO�RQ�WKH�UDQJH�LQ�D�VWDWLF�SRVLWLRQ�

DQG�XQGHU�ORZ�VWUHVV�FRQGLWLRQV��EXW�WKH�VDPH�VNLOO�PD\�QRW�JHQHUDOL]H�WR�RWKHU�FRQWH[WV�LQYROYLQJ�

G\QDPLF�PRYHPHQWV�DQG�KLJKHU�SK\VLRORJLFDO�DURXVDO�

�����3RLQW�WKH�)LUHDUP�LQ�D�6DIH�'LUHFWLRQ

3HUKDSV�PRVW�LPSRUWDQW�LV�WKH SUDFWLFH�RI�SRLQWLQJ�WKH�ILUHDUP�LQ�D�UHODWLYHO\�VDIH�

GLUHFWLRQ��H�J��D�ORZ�UHDG\�SRVLWLRQ��XQWLO�WKHUH�LV�DQ�LQWHQW�WR�GLVFKDUJH�WKH�ILUHDUP��$OWKRXJK�

WKLV�SUHFDXWLRQ�PD\�QRW�SUHYHQW�D�8'��DFWLYHO\�SUHGLFWLQJ�WKH�RXWFRPH�RI�D�8'�GXULQJ�SUDFWLFH�

PLJKW GHFUHDVH WKH�SRWHQWLDO�IRU LQMXU\�WR�WKH�RIILFHU�DQG�E\VWDQGHUV VKRXOG�D�8'�RFFXU�GXULQJ�RU�

RXWVLGH�SUDFWLFH��7UDLQLQJ�WR�IOXHQF\�RI�WKLV�DQG�WKH�DIRUHPHQWLRQHG VNLOOV�ZRXOG�DOVR�EH�

EHQHILFLDO�LQ�FLYLOLDQ�FRQFHDOHG�FDUU\�WUDLQLQJ�SURJUDPV��1XPHURXV�DJHQFLHV�SURYLGHG�GDWD�WKDW�

VSDQQHG�VHYHUDO�GHFDGHV��KRZHYHU��D�UHODWLYHO\�VPDOO�VDPSOH�RI�����8'V�ZDV�UHSRUWHG��
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'HSDUWPHQWDO�FRQVHTXHQFHV�UDQJHG�IURP�LQIRUPDO�WR�IRUPDO LQWHUQDO�LQYHVWLJDWLRQV� ILUHDUPV�UH�

WUDLQLQJ�DQG�UH�TXDOLILFDWLRQ��WR�DXWRPDWLF�WHUPLQDWLRQ��2IILFHUV�PD\ EH�PRUH�OLNHO\�WR�UHSRUW�

8'V�LI�PDQGDWHG��VXFK�DV�D�SROLF\�WR�UHSRUW�DPPXQLWLRQ�FRXQW��+RZHYHU��D�OHVV�VWULQJHQW�DQG�OHVV�

DYHUVLYH DSSURDFK�PD\�EH�UHPHGLDWLRQ�WUDLQLQJ�ZLWKRXW�SXQLWLYH�UHSHUFXVVLRQV �VXFK�DV�XQSDLG�

OHDYH�RU�WHUPLQDWLRQ��ZKHUH�DSSURSULDWH� 6XFK�DQ�DSSURDFK�PLJKW�UHVXOW�LQ�DQ LQFUHDVH�LQ�UHSRUWHG

8'V�EXW�ZLOO�XOWLPDWHO\�VHUYH�WR LQIRUP�SROLFLHV DQG�SURFHGXUHV�IRU�WKH�VDIH�KDQGOLQJ�DQG�

RSHUDWLRQ�RI�ILUHDUPV��

,W�VKRXOG�EH�QRWHG�WKDW�DOWKRXJK�WKHUH�DUH�OLPLWDWLRQV�LQKHUHQW�LQ GHSDUWPHQWDO�VHOI�

UHSRUWLQJ��LQ�VLWX�GDWD�FROOHFWLRQ�ZRXOG�EH LPSUDFWLFDO JLYHQ�WKH�LQIUHTXHQF\ RI�8'V��$QDO\]LQJ�

8'V�XVLQJ�DQ�$�%�& DSSURDFK�PLJKW�DLG�LQ�FODULI\LQJ�WKH�FRQGLWLRQV�XQGHU�ZKLFK�8'V�DUH�OLNHO\�

WR�RFFXU��7KH�SURSRVHG�WD[RQRP\�KHUHLQ�FRXOG�SURYLGH�WKH�IRXQGDWLRQV�IRU�SURFHGXUHV�DQG�VNLOO�

EDVHG�WUDLQLQJ�DLPHG�DW�PLQLPL]LQJ WKH�RFFXUUHQFH�RI�8'V DQG�LQFUHDVLQJ�WKH�VDIH�KDQGOLQJ�DQG�

RSHUDWLRQ�RI�ILUHDUPV� 7UDLQHUV�DUH�HQFRXUDJHG�WR�FRPSDUH�DQG�FRQWUDVW WKH�FXUUHQW�ILQGLQJV�ZLWK�

8'V�WKDW�KDYH�RFFXUUHG�ZLWKLQ�WKHLU�RZQ�DJHQF\��VHH�$SSHQGL[�,�IRU�D�UHSRUWLQJ�IRUP��LQ�RUGHU�

WR�GHYHORS�LGLRV\QFUDWLF�WUDLQLQJ�WDUJHWV�LQ�DQ�DWWHPSW�WR�HPSKDVL]H�WKRVH�FRQWH[WV�WKDW�LQYROYH�DQ�

LQFUHDVHG�ULVN�RI 8'V�
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5HIHUHQFHV

$UiQ\L��=���	�5|VOHU��.��0����������(IIRUW�LQGXFHG�PLUURU�PRYHPHQWV��$�VWXG\�RI�WUDQVFDOORVDO�

LQKLELWLRQ�LQ�KXPDQV��([SHULPHQWDO�%UDLQ�5HVHDUFK�������������

%LVGRUII��$��5���%URQVWHLQ��$��0���	�*UHVW\��0�$����������5HVSRQVHV�LQ�QHFN�DQG�IDFLDO�PXVFOHV�

WR�VXGGHQ�IUHH�IDOO�DQG�D�VWDUWOLQJ�DXGLWRU\�VWLPXOXV��(OHFWURP\RJUDSK\�DQG�&OLQLFDO�

1HXURSK\VLRORJ\��������������

%LVGRUII��$��5���%URQVWHLQ��$��0���:ROVH\��&���*UHVW\��0��$���'DYLHV��$���	�<RXQJ��$����������

(0*�UHVSRQVHV�WR�IUHH�IDOO�LQ�HOGHUO\�VXEMHFWV�DQG�DNLQHWLF�ULJLG�SDWLHQWV��-RXUQDO�RI�

1HXURORJ\��1HXURVXUJHU\��DQG�3V\FKLDWU\���������������

%UDWWRQ��:��-����������1HZ�<RUN�&LW\�3ROLFH�'HSDUWPHQW�$QQXDO�)LUHDUPV�'LVFKDUJH�5HSRUW��

5HWULHYHG�IURP�

KWWS���ZZZ�Q\F�JRY�KWPO�Q\SG�GRZQORDGV�SGI�DQDO\VLVBDQGBSODQQLQJ�Q\SGBDQQXDOBILUHD

UPVBGLVFKDUJHBUHSRUWB����9��SGI�

%URZQ��3����������3K\VLRORJ\�RI�VWDUWOH�SKHQRPHQD��,Q�6��)DKQ��0��+DOOHWW��+��2��/�GHUV��	�&��'��

0DUVGHQ��(GV����1HJDWLYH�0RWRU�3KHQRPHQD �SS����������� 3KLODGHOSKLD��/LSSLQFRWW�

5DYHQ��

&DUVRQ��5��*��	�5XGG\��.��/���������9LVLRQ�PRGXODWHV�FRUWLFRVSLQDO�VXSSUHVVLRQ�LQ�D�

IXQFWLRQDOO\�VSHFLILF�PDQQHU�GXULQJ�PRYHPHQW�RI�WKH�RSSRVLWH�OLPE��-RXUQDO�RI�

1HXURVFLHQFH���������������GRL���������-1(8526&,�������������

&RUGR��3��-���	�1DVKQHU��/��0����������3URSHUWLHV�RI�SRVWXUDO�DGMXVWPHQWV�DVVRFLDWHG�ZLWK�UDSLG�

DUP�PRYHPHQWV��-RXUQDO�RI�1HXURSK\VLRORJ\���������������
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&RUQD��6���*DODQWH��0���*UDVVR��0���1DUGRQH��$���	�6FKLHSSDWL��0����������8QLODWHUDO�

GLVSODFHPHQW�RI�ORZHU�OLPE�HYRNHV�ELODWHUDO�(0*�UHVSRQVHV�LQ�OHJ�DQG�IRRW�PXVFOHV�LQ�

VWDQGLQJ�KXPDQV��([SHULPHQWDO�%UDLQ�5HVHDUFK��������������

'DYLV��0����������7KH�PDPPDOLDQ�VWDUWOH�UHVSRQVH��,Q�5��&��(DWRQ��(G����1HXUDO�0HFKDQLVPV�RI�

6WDUWOH�%HKDYLRU �SS������������1HZ�<RUN��3OHQXP��

'LHW]��9���+RUVWPDQQ��*��$���	�%HUJHU��:����������,QWHUOLPE�FRRUGLQDWLRQ�RI�OHJ�PXVFOH�

DFWLYDWLRQ�GXULQJ�SHUWXUEDWLRQV�RI�VWDQFH�LQ�KXPDQV��-RXUQDO�RI�1HXURSK\VLRORJ\������

��������

(LWK��&���	�'XURVH� 0��5���������2FWREHU���&RQWDFWV�EHWZHHQ�SROLFH�DQG�WKH�SXEOLF������� �1&-�

5HSRUW�1R�����������5HWULHYHG�IURP�WKH�%XUHDX�RI�-XVWLFH�6WDWLVWLFV�ZHEVLWH��

KWWS���ZZZ�EMV�JRY�FRQWHQW�SXE�SGI�FSS���SGI

(OJHU��.���:LQJ��$���	�*LOOHV��0����������,QWHJUDWLRQ�RI�WKH�KDQG�LQ�SRVWXUDO�UHDFWLRQV�WR�

VXVWDLQHG�VLGHZD\V�IRUFH�DW�WKH�SHOYLV��([SHULPHQWDO�%UDLQ�5HVHDUFK��������������

(QRND��5��0����������,QYROXQWDU\�PXVFOH�FRQWUDFWLRQV�DQG�WKH�XQLQWHQWLRQDO�GLVFKDUJH�RI�D�

ILUHDUP��/DZ�(QIRUFHPHQW�([HFXWLYH�)RUXP��������������

8�6��'HSDUWPHQW�RI�-XVWLFH��)HGHUDO�%XUHDX�RI�,QYHVWLJDWLRQ��&ULPLQDO�-XVWLFH�,QIRUPDWLRQ�

6HUYLFHV�'LYLVLRQ ��������/DZ�(QIRUFHPHQW�2IILFHUV�.LOOHG�DQG�$VVDXOWHG��5HWULHYHG�

IURP��KWWSV���XFU�IEL�JRY�OHRND������IHGHUDO�RIILFHUV�NLOOHG�DQG�DVVDXOWHG

+DZN��/��:���	�&RRN��(��:����������$IIHFWLYH�PRGXODWLRQ�RI�WDFWLOH�VWDUWOH��3V\FKRSK\VLRORJ\��

����������

+HLP��&���6FKPLGWEOHLFKHU��'���	�1LHEHUJDOO��(�������D���7KH�ULVN�RI�LQYROXQWDU\�ILUHDUPV�

GLVFKDUJH��+XPDQ�)DFWRUV������������������GRL����������������������������
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+HLP��&���6FKPLGWEOHLFKHU��'���	�1LHEHUJDOO��(�������E���7RZDUGV�DQ�XQGHUVWDQGLQJ�RI�

LQYROXQWDU\�ILUHDUPV�GLVFKDUJHV��3ROLFLQJ��$Q�,QWHUQDWLRQDO�-RXUQDO�RI�3ROLFH�6WUDWHJLHV�

	�0DQDJHPHQW������������������GRL���������������������������

+HQGULFN��+��:���3DUDGLV��3���	�+RUQLFN��5��-� ��������+XPDQ�)DFWRUV�,VVXHV�LQ�+DQGJXQ�6DIHW\�

DQG�)RUHQVLFV��%RFD�5DWRQ��&5&�3UHVV�

.DW]��:��:����������$VVHVVLQJ�WKH�ULVH�LQ�XQLQWHQGHG�GLVFKDUJHV�IROORZLQJ�WKH�VKHULII¶V�

GHSDUWPHQW¶V�FRQYHUVLRQ�WR�D�QHZ�KDQGJXQ��/RV�$QJHOHV��2IILFH�RI�,QVSHFWRU�*HQHUDO��

5HWULHYHG�$XJXVW����������IURP�

KWWSV���RLJ�ODFRXQW\�JRY�3RUWDOV�2,*�5HSRUWV�8QLQWHQGHG���'LVFKDUJH���5HSRUW�SGI

/DQGLV��&���	�+XQW��:��$����������7KH�6WDUWOH�3DWWHUQ� 1HZ�<RUN��)DUUDU�	�5LQHKDUW��

0DUVGHQ��&��'���0HUWRQ��3��$���	�0RUWRQ��+�%����������5DSLG�SRVWXUDO�UHDFWLRQV�WR�PHFKDQLFDO�

GLVSODFHPHQW�RI�WKH�KDQG�LQ�PDQ��,Q�-��(��'HVPHGW��(G����0RWRU�&RQWURO�0HFKDQLVPV�LQ�

+HDOWK�DQG�'LVHDVH �SS������������1HZ�<RUN��5DYHQ�������

0D\VWRQ��0��-���+DUULVRQ��/��0���	�6WHSKHQV��-��$����������$�QHXURSK\VLRORJLFDO�VWXG\�RI�PLUURU�

PRYHPHQWV�LQ�DGXOWV�DQG�FKLOGUHQ��$QQDOV�RI�1HXURORJ\���������������

0F,OUR\��:��(���	�0DNL��%��(����������(DUO\�DFWLYDWLRQ�RI�DUP�PXVFOHV�IROORZV�H[WHUQDO�

SHUWXUEDWLRQ�RI�XSULJKW�VWDQFH��1HXURVFLHQFH�/HWWHUV���������������

8�6��'HSDUWPHQW�RI�-XVWLFH��2IILFH�RI�-XVWLFH�3URJUDPV��1DWLRQDO�,QVWLWXWH�RI�-XVWLFH���������7KH�

XVH�RI�IRUFH�FRQWLQXXP��5HWULHYHG�IURP��KWWS���ZZZ�QLM�JRY�WRSLFV�ODZ�

HQIRUFHPHQW�RIILFHU�VDIHW\�XVH�RI�IRUFH�SDJHV�FRQWLQXXP�DVS[

1RWHERRP��-��7���%DUQKROW��.��5���	�(QRND��5��0����������$FWLYDWLRQ�RI�WKH�DURXVDO�UHVSRQVH�DQG�

LPSDLUPHQW�RI�SHUIRUPDQFH�LQFUHDVH�ZLWK�DQ[LHW\�DQG�VWUHVVRU�LQWHQVLW\��-RXUQDO�RI�

$SSOLHG�3K\VLRORJ\�����������������
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3RVW��0�� %DNHOV� 5���	�=LMGHZLQG��,����������,QDGYHUWHQW�&RQWUDODWHUDO�$FWLYLW\�GXULQJ�D�

6XVWDLQHG�8QLODWHUDO�&RQWUDFWLRQ�5HIOHFWV�WKH�'LUHFWLRQ�RI�7DUJHW�0RYHPHQW��7KH�

-RXUQDO�RI�1HXURVFLHQFH���������������������GRL���������-1(8526&,�������������

5HDVRQ��-����������+XPDQ�HUURU��1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV�

6FKLHSSDWL��0���	�1DUGRQH��$����������7LPH�FRXUVH�RI�µVHW¶�UHODWHG�FKDQJHV�LQ�PXVFOH�UHVSRQVHV�

WR�VWDQFH�SHUWXUEDWLRQV�LQ�KXPDQV��-RXUQDO�RI�3K\VLRORJ\���������������

6KLQRKDUD��0���.HHQDQ��.��*���	�(QRND��5��0����������&RQWUDODWHUDO�DFWLYLW\�LQ�D�KRPRORJRXV�

KDQG�PXVFOH�GXULQJ�YROXQWDU\�FRQWUDFWLRQV�LV�JUHDWHU�LQ�ROG�DGXOWV��-RXUQDO�RI�$SSOLHG�

3K\VLRORJ\���������������

:HLQEXUJ��5��6���	�+XQW��9��9����������7KH�LQWHUUHODWLRQVKLSV�EHWZHHQ�DQ[LHW\��PRWRU�

SHUIRUPDQFH��DQG�HOHFWURP\RJUDSK\��-RXUQDO�RI�0RWRU�%HKDYLRU��������������

:LOOLDPV��-��+���	�%DUQHV��:��6����������7KH�SRVLWLYH�LQRWURSLF�HIIHFW�RI�HSLQHSKULQH�RQ�VNHOHWDO�

PXVFOH��$�EULHI�UHYLHZ� 0XVFOH�	�1HUYH���������������

=LMGHZLQG��,���	�.HUQHOO� '� �������%LODWHUDO�LQWHUDFWLRQV�GXULQJ�FRQWUDFWLRQV�RI�LQWULQVLF�KDQG�

PXVFOHV��-RXUQDO�RI�1HXURSK\VLRORJ\���������±�����
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7DEOH����%HKDYLRUDO�FDWHJRULHV�DQG�VXEFDWHJRULHV�RI�8'V�ZLWK�GHILQLWLRQV�DQG�H[DPSOHV�

&DWHJRU\ 'HILQLWLRQ 6XE�FDWHJRU\ ([DPSOHV

&RQWDFW $Q�HYHQW�LQ�ZKLFK�WKH�
ILUHDUP�LV�SRVLWLRQHG�VXFK�
WKDW�WKH�WULJJHU�PHFKDQLVP�LV�
DFWLYDWHG�E\�VRPHWKLQJ�RWKHU�
WKDQ�WKH�RIILFHU�LQ�SRVVHVVLRQ�
RI�WKH�ILUHDUP�

,QDQLPDWH�2EMHFW � $�QRQ�OLYLQJ�WKLQJ� )LUHDUP�WULJJHU�FDWFKHV�RQ�D�UDGLR�DQWHQQD
RU�D�EDWKURRP�VWDOO�FORWKLQJ�KRRN�

0HGLFDO
6\PSWRP

$Q�HYHQW�WKDW�LQYROYHV�D�
V\PSWRP�RI�D�GLVHDVH�RU�
GLVRUGHU�RU�D�PHGLFDWLRQ�VLGH�
HIIHFW�

6HL]XUH � $Q�HYHQW�WKDW�LQYROYHV�FRQYXOVLRQV�GXULQJ�
ZKLFK�WKH�ERG\�VKDNHV�UDSLGO\�DQG�XQFRQWUROODEO\�GXH�WR�
DEQRUPDO�EUDLQ�DFWLYLW\�

$Q�RIILFHU�IRUJHWV�WR�WDNH�KLV�KHU�
DQWLFRQYXOVDQW�PHGLFDWLRQ�

7ZLWFK�7UHPRU � $Q�LQYROXQWDU\�TXLYHULQJ�RU�VKDNLQJ�
PRYHPHQW

$Q�RIILFHU�KDV�EHHQ�XQGHU�DQ�H[FHVVLYH�
DPRXQW�RI�VWUHVV�

0XVFOH
&R�DFWLYDWLRQ

$FWLYLW\�LQ�PXVFOHV�QRW�
DVVRFLDWHG�ZLWK�WKH�WULJJHU�
PHFKDQLVP�OHDGV�WR�D�
VLJQLILFDQW�LQFUHDVH�LQ�WKH�
IRUFH�H[HUWHG�RQ�WKH�WULJJHU�
E\�WKH�WULJJHU�ILQJHU��ZKLFK�
UHVXOWV�LQ�HQRXJK�SUHVVXUH�WR�
RYHUFRPH�WKH�WULJJHU�SXOO�

/RVV�RI�%DODQFH � $�UDSLG�LQYROXQWDU\�FRQWUDFWLRQV�RFFXU�
GXH�WR�ORVV�RI�EDODQFH�RU�GLVWXUEDQFH�LQ�SRVWXUH�LQ�DQ�
HIIRUW�WR�UHWXUQ�WKH�ERG\�WR�D�SRVLWLRQ�RI�HTXLOLEULXP�

$Q�RIILFHU�VOLSV�RQ�D�ZHW�VXUIDFH�DQG�
DWWHPSWV�WR�UHJDLQ�FRQWURO�RI�WKHLU�ERG\�

/RVV�RI�*ULS � $Q�HYHQW�LQ�ZKLFK�IRUFH�LV�H[HUWHG�DJDLQVW�
D�SDUW�RI�WKH�ERG\�RU�ILUHDUP�WKDW�UHVXOWV�LQ�D�ORVV�RI�
FRQWURO�RYHU�WKH�ILUHDUP�

$�JROI�EDJ�IDOOV�RQ�WKH�JXQ�KDQG�FDXVLQJ�
WKH�RIILFHU�WR�ORVH�JULS�RQ�ILUHDUP�DQG�
VXEVHTXHQWO\��DWWHPSW�WR�UHJDLQ�FRQWURO�

8VH�RI�$UP�V� � &R�DFWLYDWLRQ�RI�PXVFOHV�ZKHUHLQ�DQ�
LQYROXQWDU\�FRQWUDFWLRQ�PD\�RFFXU�LQ�WKH�PXVFOHV�RI�WKH�
KDQG�ZKHQ�PXVFOHV�LQ�HLWKHU�DUP�DUH�SHUIRUPLQJ�D�
IRUFHIXO�DFWLRQ�

8VLQJ�WKH�HOERZ�WR�IRUFHIXOO\�SXVK�RSHQ�
RU�FORVH�D�GRRU�

8VH�RI�/HJ�V� � &R�DFWLYDWLRQ�RI�PXVFOHV�ZKHUHLQ�DQ�
LQYROXQWDU\�FRQWUDFWLRQ�PD\�RFFXU�LQ�WKH�PXVFOHV�RI�WKH�
KDQG�ZKHQ�PXVFOHV�LQ�HLWKHU�OHJ�DUH�SHUIRUPLQJ�D�IRUFHIXO�
DFWLRQ�

-XPSLQJ�RYHU�D�EDUULHU��UXQQLQJ��FOLPELQJ�
XS�VWDLUV��RU�NLFNLQJ�D�GRRU�RSHQ�

8VH�RI�2WKHU�)LQJHU�V� � &R�DFWLYDWLRQ�RI�PXVFOHV�
ZKHUHLQ�DQ�LQYROXQWDU\�FRQWUDFWLRQ�PD\�RFFXU�LQ�WKH�
PXVFOHV�RI�WKH�LQGH[�ILQJHU�ZKHQ�PXVFOHV�LQ�RWKHU�ILQJHUV�
DUH�SHUIRUPLQJ�D�IRUFHIXO DFWLRQ�

2IILFHU�DWWHPSWV�WR�GHSUHVV�WKH�IUDPH�
PRXQWHG�OLJKW�VZLWFK�ZLWK�KLV�KHU�PLGGOH�
ILQJHU�DQG�VLPXOWDQHRXVO\�VTXHH]HV�WKH�
LQGH[�ILQJHU�

8VH�RI�2WKHU�+DQG � $�FRQWUDODWHUDO�FRQWUDFWLRQ�ZKHUHLQ�
LQYROXQWDU\�FRQWUDFWLRQ�PD\�RFFXU�LQ�WKH�PXVFOHV�RI�RQH�
KDQG�ZKHQ�WKH�VDPH�PXVFOHV�LQ�WKH�RWKHU�KDQG�DUH�
SHUIRUPLQJ�D�IRUFHIXO�DFWLRQ��

8VLQJ�WKH�QRQ�ILUHDUP�KDQG�WR�IRUFHIXOO\�
SXVK�RU�SXOO�D�GRRU�KDQGOH�

5RXWLQH
)LUHDUP�7DVN

0DQLSXODWLRQ�RI�D�ILUHDUP��
RQ� RU�RII�GXW\�WKDW�GRHV�QRW�
LQYROYH�D�UHVSRQVH�WR�D�FDOO�

&OHDULQJ � 0DQLSXODWLQJ�WKH�VOLGH�RI�D�ILUHDUP�RXWVLGH�RI�
D�XVH�RI�IRUFH�HQFRXQWHU�RU�SRWHQWLDO�XVH�RI�IRUFH�
HQFRXQWHU

5HOHDVLQJ�WKH�VOLGH��DWWHPSWLQJ�WR�UHQGHU�D�
ZHDSRQ�VDIH�DW�D�UDQJH�RU�DW�KRPH�

)XQFWLRQ�&KHFN � $WWHPSWLQJ�WR�GU\�ILUH�RU�RWKHUZLVH�
FKHFN�WKH�WULJJHU�PHFKDQLVP�RI�D�ILUHDUP�

2IILFHU�EHOLHYHV�WKH�ILUHDUP�WR�EH�HPSW\�
DQG�SUDFWLFHV�GUDZLQJ�DQG�ILULQJ�
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+ROVWHULQJ�8QKROVWHULQJ � 0DQLSXODWLQJ�WKH�GXW\�ILUHDUP�
LQWR�RU�RXW�RI�WKH�VWDQGDUG�KROVWHU�RXWVLGH�RI�D�XVH�RI�IRUFH�
HQFRXQWHU

0RYLQJ�WKH�JXQ�LQWR�RU�RXW�RI�WKH�KROVWHU�
RXWVLGH�RI�D�FDOO��LQ�D�KDOOZD\�RU�SDUNLQJ�
ORW�

0DLQWHQDQFH � &OHDQLQJ��EUHDNLQJ�GRZQ��RU�RWKHUZLVH�
PDLQWDLQLQJ�D�ILUHDUP�

&KDQJLQJ�D�SDUW��ILUHDUP�UHTXLUHV�WKH�
WULJJHU�WR�EH�SXOOHG�IRU�GLVDVVHPEO\�

6WRULQJ�0RYLQJ � 7UDQVIHUULQJ�D�ILUHDUP�ZLWK�RU�ZLWKRXW�
RWKHU�HTXLSPHQW�LQWR�RU�RXW�RI�D�VWRUDJH�ORFDWLRQ�

0RYLQJ�ORDGLQJ�WKH�ILUHDUP�LQWR�D�ORFNHU��
RXW�RI�VWRUDJH��RXW�RI�D�EDJ��FKHFNLQJ�WKH�
ILUHDUP�LQWR�RU�RXW�RI�HYLGHQFH�

6WDUWOH
5HVSRQVH

$�ZKROH�ERG\�UHVSRQVH�WKDW�
LQYROYHV�UDSLG�LQYROXQWDU\�
FRQWUDFWLRQV�WKDW�EHJLQV�ZLWK�
WKH�EOLQN�RI�DQ�H\H�DQG�
VSUHDG�WR�DOO�PXVFOHV�
WKURXJKRXW�WKH�ERG\�DQG�
OHDGV�WR�LQGLYLGXDOV�
FOHQFKLQJ�WKHLU�ILVWV�

$XGLWRU\�6WLPXOXV � $Q�HQHUJ\�FKDQJH�WKDW�DIIHFWV�DQ�
RUJDQLVP�WKURXJK�WKH�DXGLWRU\�V\VWHP�

$�ORXG�DQG�XQH[SHFWHG�ILUH�DODUP�

6RPHVWKHWLF�6WLPXOXV � $Q�HQHUJ\�FKDQJH�WKDW�DIIHFWV�DQ�
RUJDQLVP�WKURXJK�SDLQ��SUHVVXUH��WHPSHUDWXUH��RU�WRXFK�

6RPHRQH�VXGGHQO\�DQG�XQH[SHFWHGO\�
EXPSV�LQWR�WKH�RIILFHU�

9HVWLEXODU�6WLPXOXV � $Q�HQHUJ\�FKDQJH�WKDW�DIIHFWV�DQ�
RUJDQLVP�WKURXJK�HTXLOLEULXP��PRWLRQ��RU�RULHQWDWLRQ�

$�VXGGHQ�DQG�XQH[SHFWHG�IUHH�IDOO�IURP�D�
IORRU�WKDW�JLYHV�ZD\�

9LVXDO�6WLPXOXV � $Q�HQHUJ\�FKDQJH�WKDW�DIIHFWV�DQ�
RUJDQLVP�WKURXJK�WKH�YLVXDO�V\VWHP�

$�VXGGHQ DQG�XQH[SHFWHG�PRYHPHQW�

8QIDPLOLDU
)LUHDUP�7DVN

$Q�HYHQW�WKDW�LQYROYHV�XVH�RI�
WKH�QRQ�GRPLQDQW�KDQG�RU�
PDQLSXODWLRQ�RI�D�QHZ��
QRYHO��RU�UHFHQWO\�PRGLILHG�
SLHFH�RI�HTXLSPHQW�

$UP�+DQG�&URVVRYHU � 3ODFLQJ�RQH�KDQG�RYHU�WKH�RWKHU�
VR�WKDW�WKH�ULJKW�KDQG�LV�RQ�WKH�OHIW�VLGH�DQG�WKH�OHIW�KDQG�
LV�RQ�WKH�ULJKW�VLGH�

2IILFHU�XVHV�KLV�KHU�QRQ�GRPLQDQW�KDQG�WR�
EUDFH�WKH�ILUHDUP�KDQG�IURP�EHORZ�ZKLOH�
SRLQWLQJ�D�KDQGKHOG�IODVKOLJKW�

(TXLSPHQW�/RFDWLRQ � 0DQLSXODWLQJ�D�ILUHDUP�WKDW�LV�LQ�
DQ�XQSUDFWLFHG�ORFDWLRQ�

2IILFHU
V�ILUHDUP�LV�LQ�D�ORFDWLRQ�WKDW�LV�
W\SLFDOO\�RFFXSLHG�E\�RWKHU�HTXLSPHQW�

)LUHDUP � 0DQLSXODWLQJ�D�ILUHDUP�RWKHU�WKDQ�WKH�RIILFHU
V�
RZQ�GXW\�ILUHDUP�

2IILFHU�LV�PDQLSXODWLQJ�D�ILUHDUP�REWDLQHG�
IURP�D�VXVSHFW�RU�DQRWKHU�RIILFHU�

+DQG�7UDQVIHU � 0DQLSXODWLQJ�D�ILUHDUP�ZLWK�WKH�QRQ�
GRPLQDQW�KDQG�

2IILFHU�KDV�QRW�SUDFWLFHG�SDVVLQJ�D�ILUHDUP�
IURP�RQH�KDQG�WR�WKH�RWKHU�

+ROVWHU�%HOW � 0DQLSXODWLQJ�D�ILUHDUP�LQWR�RU�RXW�RI�D�
QHZ�GLIIHUHQW�KROVWHU�RU�EHOW�

2IILFHU�KDV�EHHQ�LVVXHG�D�QHZ�KROVWHU�DQG�
KDV�QRW�VXIILFLHQWO\�SUDFWLFHG�ZLWK�WKH�QHZ�
HTXLSPHQW�
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7DEOH����1XPEHU�DQG�SHUFHQWDJH�RI�8'V�LQ�FRQWH[WV�WKDW�LQYROYHG�ORZ�WKUHDW�SRWHQWLDO��URXWLQH���
HOHYDWHG�WKUHDW�SRWHQWLDO��UHVSRQGLQJ�WR�D�FDOO���DQG�KLJK�WKUHDW�SRWHQWLDO��OLNHO\�XVH�RI�IRUFH��
VLWXDWLRQV��6XE�FDWHJRULHV�DUH�PXWXDOO\�H[FOXVLYH�

7KUHDW�
3RWHQWLDO

6XE�FDWHJRU\ Q �

/RZ �RXWVLGH�
RI�D�FDOO�

)LULQJ�UDQJH �� ����
'HSW��SDUNLQJ�ORW �� ����
/RFNHU�URRP�UHVWURRP �� ���
1RW�RWKHUZLVH�VSHFLILHG �� ���
5HVLGHQFH��RI�WKH�RIILFHU� � ���
'HSW��RIILFH � ���
3XEOLF�EXVLQHVV � ���
+RWHO�URRP � ���

(OHYDWHG
�UHVSRQGLQJ�
WR�D�FDOO�

&OHDULQJ�DQ�DUHD �� ����
(QG�RI�D�FDOO � ���
1RW�RWKHUZLVH�VSHFLILHG � ���
6WDJLQJ DUHD � ���

+LJK �OLNHO\�
XVH�RI�IRUFH�

)HORQ\�WUDIILF�VWRS � ���
6HDUFKLQJ�IRU�DUPHG�
VXVSHFW

� ���

1RW�RWKHUZLVH�VSHFLILHG � ���
3URYLGLQJ�FRYHU � ���
3K\VLFDO�UHVWUDLQW � ���
&KDVLQJ�VXVSHFW�RQ�IRRW � ���

8QVSHFLILHG 1RW�DSSOLFDEOH �� ����
7RWDO ��� �����
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7DEOH����1XPEHU�DQG�SHUFHQWDJH�RI�WRWDO�8'V�E\�EHKDYLRUDO�VXE�FDWHJRU\ DQG�RUJDQL]HG�
DFFRUGLQJ�WR�SDUHQW�FDWHJRU\�WRWDOV��6XE�FDWHJRULHV�DUH�QRW�PXWXDOO\�H[FOXVLYH�

%HKDYLRU 6XE�FDWHJRU\ Q �

5RXWLQH�
)LUHDUP�
7DVN

&OHDULQJ �� ����
6WRULQJ�PRYLQJ �� ����
�8Q�+ROVWHULQJ �� ����
)XQFWLRQ�FKHFN �� ���
0DLQWHQDQFH � ���

0XVFOH�&R�
DFWLYDWLRQ

8VH�RI�RWKHU�ILQJHU�V� �� ���
/RVV�RI�JULS � ���
8VH�RI�OHJ�V� � ���
/RVV�RI�EDODQFH � ���
8VH�RI�RWKHU�KDQG � ���
8VH�RI�DUP�V� � ���

8QIDPLOLDU�
)LUHDUP�
7DVN

+DQG�WUDQVIHU � ���
)LUHDUP � ���
+ROVWHU�EHOW � ���
(TXLSPHQW�ORFDWLRQ � ���
$UP�KDQG�FURVVRYHU � ���

&RQWDFW ,QDQLPDWH�REMHFW �� ���

8QVSHFLILHG 1RW�$SSOLFDEOH � ���

0HGLFDO�
6\PSWRP

6HL]XUH � ���
7ZLWFK�WUHPRU � ���

6WDUWOH�
5HVSRQVH

$XGLWRU\ � ���
6RPHVWKHWLF � ���
9HVWLEXODU � ���
9LVXDO � ���

7RWDO ��� �����
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7DEOH����1XPEHU�DQG�SHUFHQWDJH�RI�WRWDO�8'V�E\�ILUHDUP�FDWHJRULHV��&DWHJRULHV�DQG�VXE�
FDWHJRULHV�DUH�PXWXDOO\�H[FOXVLYH�

)LUHDUP 7ULJJHU�$FWLRQ Q �
6HPL�DXWR 3UHVHW �� ����

1RW�RWKHUZLVH�VSHFLILHG �� ���
'RXEOH�VLQJOH � ���
6LQJOH�RQO\ � ���
'RXEOH�RQO\ � ���

8QVSHFLILHG 1RW�DSSOLFDEOH �� ����

6KRWJXQ 6LQJOH�RQO\ �� ����

5LIOH 6LQJOH�RQO\ � ���

5HYROYHU 'RXEOH�VLQJOH � ���
1RW�RWKHUZLVH�VSHFLILHG � ���
'RXEOH�RQO\ � ���

7RWDO ��� �����
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)LJXUH����3HUFHQWDJH�RI�8'V�E\�WKUHDW�SRWHQWLDO�FDWHJRU\Ǥ
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)LJXUH��� 3HUFHQWDJH�RI�8'V�E\�EHKDYLRUDO�FDWHJRU\�
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)LJXUH����3HUFHQWDJH�RI�8'V�E\�ILUHDUP�FDWHJRU\�
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)LJXUH����$QWHFHGHQW�EHKDYLRU�FRQVHTXHQFH��$�%�&��WD[RQRP\�RI�8'V�

$17(&('(17

&RQWH[W��L�H���GDWH��WLPH��
ORFDWLRQ�����

(OHYDWHG
7KUHDW�3RWHQWLDO

�2Q�D�FDOO��

/RZ
7KUHDW�3RWHQWLDO
�2XWVLGH�RI�D�FDOO��

&RQWDFW�
���,QDQLPDWH�REMHFW

0HGLFDO
���6HL]XUH
���7ZLWFK�WUHPRU�

0XVFOH�&R�$FWLYDWLRQ
���/RVV�RI�EDODQFH
���/RVV�RI�JULS�
���8VH�RI�DUP�V��
���8VH�RI�OHJ�V��
���8VH�RI�RWKHU�KDQG�
���8VH�RI�RWKHU�ILQJHU�V��

%(+$9,25
)OH[LRQ�RI�WKH�)LQJHU�

0XVFOHV

&216(48(1&(�
7ULJJHU�$FWLYDWLRQ�DQG�
)LUHDUP�'LVFKDUJH

3RWHQWLDO�2XWFRPHV
���'DPDJH�RI�SURSHUW\�
���,QMXU\�WR�DQ�RIILFHU�
���,QMXU\�WR�RWKHU�
���)DWDOLW\�

5RXWLQH�)LUHDUP�7DVN
���&OHDULQJ�
���)XQFWLRQ�FKHFN�
���+ROVWHULQJ�
���0DLQWHQDQFH
���6WRULQJ�PRYLQJ�

6WDUWOH�5HVSRQVH
���$XGLWRU\��
���6RPHVWKHWLF
���9HVWLEXODU�
���9LVXDO

8QIDPLOLDU�)LUHDUP�
7DVN

���$UP�KDQG�FURVVRYHU�
���(TXLSPHQW�ORFDWLRQ�
���)LUHDUP
���+DQG�WUDQVIHU�
���+ROVWHU�%HOW

+LJK
7KUHDW�3RWHQWLDO
�8VH�RI�IRUFH��
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$33(1',;�,��

8QLQWHQWLRQDO�'LVFKDUJH��8'��7UDFNLQJ�)RUP��)URQW�

2IILFHU�LQYROYHG� 'DWH�RI�8'� 7LPH�RI�8'�

2Q� RU�RII�GXW\� ܆ 2Q�GXW\܆����� 2II�GXW\
,I�RQ�GXW\��IRU�KRZ�PDQ\�KRXUV"�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

7KUHDW�SRWHQWLDO� ܆ /RZ��RXWVLGH�RI�D�FDOO�܆����� (OHYDWHG��UHVSRQGLQJ�WR�D�FDOO�܆����� +LJK��OLNHO\�XVH�RI�IRUFH�
'HVFULEH�WKH�ORFDWLRQ�LQ�ZKLFK�WKH�8'�RFFXUUHG��
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

2IILFHU�%HKDYLRU� ܆ &RQWDFW�ZLWK�DQ�LQDQLPDWH�REMHFW0܆�����HGLFDO�6\PSWRP0܆�����XVFOH�&R�DFWLYDWLRQ
܆ 5RXWLQH�7DVN܆����� 6WDUWOH�5HVSRQVH܆����� 8QIDPLOLDU�7DVN������VHH�UHYHUVH�IRU�GHILQLWLRQV�
'HVFULEH�ZKDW�WKH�RIILFHU�ZDV�GRLQJ�LPPHGLDWHO\�EHIRUH�WKH�8'��
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

)LUHDUP�LQYROYHG� ܆ 6HPL�DXWRPDWLF܆����� 5HYROYHU܆����� 5LIOH܆����� 6KRWJXQ
0DQXIDFWXUHU��BBBBBBBBBBBBBBBBBBBB 0RGHO��BBBBBBBBBBBBBBBBBBBB
7ULJJHU�IXQFWLRQ� ܆ 'RXEOH�RQO\܆����� 'RXEOH�VLQJOH܆����� 3UHVHW܆����� 6LQJOH�RQO\

,QMXULHV�'DPDJHV� ܆ 2IILFHU� ܆ 6XEMHFW܆����� %\VWDQGHU܆����� 3URSHUW\�����
'HVFULEH�DQ\�LQMXULHV�GDPDJHV�RU�DGGLWLRQDO�GHWDLOV��
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB



81,17(17,21$/�',6&+$5*(6 ��

8QLQWHQWLRQDO�'LVFKDUJH �8'� 7UDFNLQJ�)RUP �%DFN�
%HKDYLRUDO�'HILQLWLRQV

&RQWDFW��$Q�HYHQW�LQ�ZKLFK�WKH�ILUHDUP�LV�SRVLWLRQHG�VXFK�WKDW�WKH�WULJJHU�PHFKDQLVP�LV�DFWLYDWHG�E\�VRPHWKLQJ�RWKHU�WKDQ�WKH�RIILFHU�
LQ�SRVVHVVLRQ�RI�WKH�ILUHDUP�

0HGLFDO�6\PSWRP��$Q�HYHQW�WKDW�LQYROYHV�D�V\PSWRP�RI�D�GLVHDVH�RU�GLVRUGHU�RU�D�PHGLFDWLRQ�VLGH�HIIHFW�

0XVFOH &R�DFWLYDWLRQ��$FWLYLW\�LQ�PXVFOHV�QRW�DVVRFLDWHG�ZLWK�WKH�WULJJHU�PHFKDQLVP�OHDGV�WR�D�VLJQLILFDQW�LQFUHDVH�LQ�WKH�IRUFH�
H[HUWHG�RQ�WKH�WULJJHU�E\�WKH�WULJJHU�ILQJHU��ZKLFK�UHVXOWV�LQ�HQRXJK�SUHVVXUH�WR�RYHUFRPH�WKH�WULJJHU�SXOO�

5RXWLQH�)LUHDUP�7DVN��0DQLSXODWLRQ�RI�D�ILUHDUP��RQ� RU�RII�GXW\�WKDW�GRHV�QRW�LQYROYH�D�UHVSRQVH�WR�D�FDOO�

6WDUWOH�5HVSRQVH��$�ZKROH�ERG\�UHVSRQVH�WKDW�LQYROYHV�UDSLG�LQYROXQWDU\�FRQWUDFWLRQV�WKDW�EHJLQV�ZLWK�WKH�EOLQN�RI�DQ�H\H�DQG�VSUHDG�
WR�DOO�PXVFOHV�WKURXJKRXW�WKH�ERG\�DQG�OHDGV�WR�LQGLYLGXDOV�FOHQFKLQJ�WKHLU�ILVWV�

8QIDPLOLDU )LUHDUP�7DVN��$Q�HYHQW�WKDW�LQYROYHV�XVH�RI�WKH�QRQ�GRPLQDQW�KDQG�RU�PDQLSXODWLRQ�RI�D�QHZ��QRYHO��RU�UHFHQWO\�
PRGLILHG�SLHFH RI�HTXLSPHQW�


