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7KLV�SDJH�LQWHQWLRQDOO\�OHIW�EODQN� 



&KDSWHU�� ,QWURGXFWLRQ 

$ �VWUDWHJLF�KLJKZD\�VDIHW\�SODQ�LV�D�FRRUGLQDWHG�DQG�LQIRUPHG�DSSURDFK�WR�UHGXFLQJ�KLJKZD\�IDWDOLWLHV�
DQG�VHULRXV�LQMXULHV�RQ�DOO�SXEOLF�URDGV� 

� 
%\�FRRUGLQDWHG��ZH�PHDQ�WKDW�PDQ\�DJHQFLHV�VWDIIHG�E\�SHRSOH�ZLWK�D�YDULHW\�RI�VNLOOV�UHSUHVHQWLQJ�WKH�
�(¶V�RI�KLJKZD\�VDIHW\�WDNH�SDUW—LQFOXGLQJ�HQJLQHHULQJ��HGXFDWLRQ��ODZ�HQIRUFHPHQW�DQG�HPHUJHQF\�
PHGLFDO�VHUYLFHV� 
 
,QIRUPHG�UHIHUV�WR�D�QHHG�IRU�FUDVK�GDWD��,W�DOVR�PHDQV�XVLQJ�UHVHDUFK�UHVXOWV�LQ�WKH�GHSOR\PHQW�RI� 
SURYHQ�VDIHW\�FRXQWHUPHDVXUHV�WR�PDNH�WUDYHO�VDIHU� 
 
$OO�SXEOLF�URDGV�LQFOXGH�WKH��������PLOHV�RI�URDG�ZLWKLQ�WKH�.DQVDV�VWDWH�KLJKZD\�V\VWHP�DQG�WKH�
��������PLOHV�RI�URDG�RZQHG�E\�FLWLHV��FRXQWLHV�DQG�WRZQVKLSV� 
 

,Q�������DOPRVW�������SHRSOH�GLHG�RU�VXIIHUHG�VHULRXV�LQMXULHV�LQ�FUDVKHV�RQ�.DQVDV�URDGV� 
7KDW¶V�MXVW�RYHU�IRXU�SHUVRQV�HYHU\�GD\� 

 
6RPH�SHRSOH�FDOO�WKRVH�HYHQWV�³DFFLGHQWV�´�:H�GRQ¶W� 
 
7KH�ZRUG�³DFFLGHQWV´�LPSOLHV�VXFK�HYHQWV�DUH�XQDYRLGDEOH��7KH\¶UH�QRW� 
 
7KHLU�QXPEHU�FDQ�EH—PXVW�EH—UHGXFHG� 
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7UDIILF�&UDVKHV��'RZQ�EXW�1RW�2XW 
 
,Q�������ZH�HVWDEOLVKHG�D�JRDO�WR�FXW�IDWDOLWLHV�DQG�VHULRXV�LQMXULHV�LQ�KDOI�E\�������
:LWK�D�ILYH-\HDU�DYHUDJH�RI�����IDWDOLWLHV��WKH�JRDO�ZDV�WR�EH�DW�RU�EHORZ�����IDWDOL�
WLHV�E\�������,Q�������WKH�ILYH-\HDU�DYHUDJH�ZDV������:H�VDZ�UHFRUG�ORZ�\HDUV�LQ�
�����DQG�������RQO\�WR�VHH�IDWDOLWLHV�UHDFK�����LQ�������7KLV�SDWWHUQ�ZDV�VHHQ�QD�
WLRQDOO\�DV�ZHOO��+RZHYHU��ZH�GLG�VHH�D�VLJQLILFDQW�GURS�LQ�VHULRXV�LQMXULHV�LQ�OHVV�WKDQ�
���\HDUV��7KH�ILYH-\HDU�DYHUDJH�LQ������ZDV��������DQG�WKH�JRDO�ZDV�WR�EH�DW�RU�EH�
ORZ�����E\�������,Q�������WKH�ILYH-\HDU�DYHUDJH�ZDV��������,W�LV�GLIILFXOW�WR�XQGHU�
VWDQG�WKH�GLIIHUHQFH�EHWZHHQ�IDWDOLW\�WUHQGV�DQG�VHULRXV�LQMXU\�WUHQGV��EXW�WKH�ODWWHU�
LV�FHUWDLQO\�DQ�HQFRXUDJLQJ�VLJQ��,W�LV�DOVR�HQFRXUDJLQJ�WR�QRWH�WKDW�IDWDOLWLHV�DQG�VHUL�
RXV�LQMXULHV�KDYH�GURSSHG�VLQFH������HYHQ�DV�WUDIILF�YROXPHV�KDYH�FRQWLQXHG�WR�LQ�
FUHDVH�VWDWHZLGH��7KLV�PHDQV�WKH�IDWDOLW\�UDWH��WKH��QXPEHU�RI�IDWDOLWLHV�SHU�PLOH�GULY�
HQ��KDV�DOVR�GURSSHG� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3DUW�RI�WKH�FUHGLW�IRU�WKH�GHFOLQHV�EHORQJV�WR�KLJKZD\�GHSDUWPHQWV��7KH\¶YH�ZRUNHG�
IRU�GHFDGHV�WR�PDNH�URDGZD\V�VDIHU��LQVWDOOLQJ�UXPEOH�VWULSV�WR�NHHS�GULYHUV�LQ�WKHLU�
ODQHV�DQG�HQJLQHHULQJ�VKRXOGHUV�DQG�DGMDFHQW�VSDFHV�IRU�WKRVH�ZKR�OHDYH�WKHP��3DUW�
RI�WKH�FUHGLW�JRHV�WR�YHKLFOH�PDQXIDFWXUHUV�DQG�WKHLU�LQWURGXFWLRQ�RI�VXFK�DGYDQFHV� 
DV�DLU�EDJV��VHDW�EHOWV�DQG�DQWL-ORFN�EUDNHV��)LQDOO\��GULYHUV�WKHPVHOYHV�KDYH�WDNHQ�
PRUH�SHUVRQDO�UHVSRQVLELOLW\��0RUH�DUH�EXFNOLQJ�XS�DQG�³RQH�IRU�WKH�URDG´�LV�QR� 
ORQJHU�DFFHSWDEOH�  
 
<HW�WKLV�VWDUN�IDFW�UHPDLQV��EHWZHHQ������DQG������LQ�.DQVDV��������SHRSOH�WRRN� 
WKH�ODVW�GULYH�RI�WKHLU�OLYHV� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

����,QWURGXFWLRQ 



7KH�HIIHFWV�RI�WKH�SHRSOH�ZKR�DUH�VHULRXVO\�LQMXUHG�RU�NLOOHG�LQ�FUDVKHV�DUH�UDGLDQW��
7KHVH�ORVVHV�WRXFKHG�PDQ\�RWKHU�OLYHV� 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
,Q�DGGLWLRQ��HYHU\�.DQVDQ�LV�HFRQRPLFDOO\�LPSDFWHG�E\�WKHVH�HYHQWV��7KH�ILUVW� 
.DQVDV�6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ��6+63���SXEOLVKHG�LQ�2FWREHU������� 
HVWLPDWHG�WKH�HFRQRPLF�ORVV�UHVXOWLQJ�IURP�WUDIILF�FUDVKHV�LQ�.DQVDV�WR�EH�DERXW�
�����ELOOLRQ�DQQXDOO\—RU�DERXW������SHU�.DQVDQ� 
 
 
'ULYLQJ�)RUFH������� 
 
,Q�)HEUXDU\�������*RYHUQRU�.DWKOHHQ�6HEHOLXV�DQQRXQFHG�WKH�FUHDWLRQ�RI�WKH� 
'ULYLQJ�)RUFH�7DVN�)RUFH��7KH�WDVN�IRUFH�ZDV�FKDUJHG�ZLWK�GHYHORSLQJ� 
UHFRPPHQGDWLRQV�WR�UHGXFH�WKH�QXPEHU�RI�IDWDOLWLHV�DQG�LQMXULHV�RQ�.DQVDV� 
URDGZD\V��0RUH�WKDQ����OHDGHUV�IURP�DURXQG�WKH�VWDWH�ZHUH�LQYROYHG� 
 
7KH�WDVN�IRUFH�ZDV�FRQYHQHG�DIWHU�D�FDPSDLJQ�OHG�LQ������E\�WKHQ�6HFUHWDU\�RI�
7UDQVSRUWDWLRQ�'HE�0LOOHU��&RORQHO�:LOOLDP�6HFN�RI�WKH�.DQVDV�+LJKZD\�3DWURO�DQG�
6HFUHWDU\�RI�+HDOWK�DQG�(QYLURQPHQW�5RGHULFN�%UHPE\��6L[�FRPPXQLW\�IRUXPV�ZHUH�
RUJDQL]HG�DV�WKH�ILUVW�VWHS�LQ�WKDW�HIIRUW��FDOOHG�WKH�6DIHU�'ULYLQJ��6DIHU�5RDGV� 
FDPSDLJQ��WR�UDLVH�DZDUHQHVV�DERXW�WKH�QXPEHU�RI�IDWDOLWLHV�DQG�LQMXULHV�RQ�.DQVDV�
URDGV��7KH�WDVN�IRUFH�FRQWLQXHG�WKHVH�FRQYHUVDWLRQV��LGHQWLILHG����FUDVK�FDXVHV�DQG�
IRUPXODWHG�D�WKUHH-\HDU�SODQ�WR�LPSOHPHQW�UHFRPPHQGDWLRQV�UHODWHG�WR�WKRVH� 
FDXVHV� 
 
2QH�UHVXOW�RI�WKLV�HIIRUW�KDV�EHHQ�WKH�HQDFWPHQW�RI�ODZV�LQ�.DQVDV�DLPHG�DW�VRPH�RI�
WKH�VLJQLILFDQW�FDXVHV�RI�FUDVK�LQMXULHV�DQG�IDWDOLWLHV�VXFK�DV� 
· �����-�$�ERRVWHU�VHDW�ELOO�EHFDPH�ODZ� 

&KLOGUHQ�ZKR�RXWJURZ�D�KDUQHVV�FKLOG�VDIHW\�VHDW�PXVW�ULGH�LQ�D�EHOW�SRVLWLRQLQJ�
ERRVWHU�VHDW�XQWLO�WKH\�DUH����XQOHVV�WKH�FKLOG�ZHLJKV�PRUH�WKDQ����SRXQGV�RU�LV�
WDOOHU�WKDQ��¶�´��DW�WKDW�SRLQW�FKLOGUHQ�PXVW�XVH�DGXOW�VHDW�EHOWV��6WXGLHV�VKRZ�
WKDW�ERRVWHU�VHDWV��SURSHUO\�XVHG��DUH����SHUFHQW�PRUH�HIIHFWLYH�LQ�SUHYHQWLQJ� 
LQMXULHV�WR�FKLOGUHQ�GXULQJ�FUDVKHV�WKDQ�VHDW�EHOWV�DORQH�� 

· �����-�3DVVDJH�RI�D�JUDGXDWHG�GULYHU¶V�OLFHQVH�ODZ� 
7KH�SXUSRVH�RI�WKLV�ODZ�LV�WR�KHOS�UHGXFH�WKH�ULVNV�IRU�WHHQDJHUV�OHDUQLQJ�WR�GULYH� 
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· �����–�3DVVDJH�RI�D�SULPDU\�VHDW�EHOW�ODZ� 
$OORZV�ODZ�HQIRUFHPHQW�RIILFLDOV�WR�VWRS�FDUV�LQ�ZKLFK�RFFXSDQWV�ZHUH�QRW�EXFNOHG�
XS��ZLWKRXW�QHHGLQJ�DQRWKHU�FDXVH�WR�SXOO�WKHVH�YHKLFOHV�RYHU�� 

· �����–�3DVVDJH�RI�D�WH[WLQJ�ODZ� 
0DNHV�LW�LOOHJDO�WR�VHQG�RU�UHDG�HOHFWURQLF�WH[W�ZKLOH�GULYLQJ��H[FHSW�LQ�D�QDUURZ�
UDQJH�RI�FLUFXPVWDQFHV� 

 
0DQ\�RWKHU�DFWLYLWLHV��VHH�$SSHQGL[�$��KDYH�UHVXOWHG�IURP�WKH�ZRUN�RI�WKH�WDVN�IRUFH��
IURP�WKH�ILUVW�6+63�DQG�IURP�RWKHU�LQLWLDWLYHV� 
 
 
6+63�2QH������ 
 
$V�WKH�'ULYLQJ�)RUFH�7DVN�)RUFH�HIIRUW�ZDV�XQIROGLQJ��.DQVDV�EHJDQ�ZRUN�RQ�D�VWDWH�
KLJKZD\�VDIHW\�SODQ��$W�D�VDIHW\�VXPPLW�FRQYHQHG�)HEUXDU\���DQG���������� 
UHSUHVHQWDWLYHV�RI����DJHQFLHV�ZLWK�DQ�LQWHUHVW�LQ�WUDQVSRUWDWLRQ�VDIHW\�GUDIWHG�WKH�
ILUVW�6+63� 
 
7KH�VWDWHG�PLVVLRQ�RI�WKDW�SODQ�ZDV�WR�³UHGXFH�GHDWKV��LQMXULHV�DQG�HFRQRPLF�FRVWV�
UHVXOWLQJ�IURP�PRWRU�YHKLFOH�FUDVKHV�LQ�.DQVDV�´��,WV�JRDO�ZDV�IDWDOLWLHV�ZRXOG�QRW� 
H[FHHG�����LQ������RU�����LQ������DQG�GLVDEOLQJ�LQMXULHV�ZRXOG�QRW�H[FHHG�������E\�
�����RU�������E\������ 
 
7KH�SODQ�IRFXVHG�RQ�VL[�FDXVHV�IRU�FUDVKHV�RU�PHDQV�WR�SUHYHQW�WKHP��$PRQJ�WKH�
FDXVHV�ZHUH�GULYHU�DQG�SDVVHQJHU�EHKDYLRUV��GULYHU�GHPRJUDSKLFV�DQG�FUDVK� 
ORFDWLRQV��LQFOXGLQJ� 
· LPSDLUHG�GULYLQJ�EHFDXVH�RI�DOFRKRO�RU�GUXJV 
· RFFXSDQW�SURWHFWLRQ��XVH�RI�VHDW�EHOWV�DQG�FKLOG�VDIHW\�VHDWV� 
· ODQH�GHSDUWXUH��FURVVLQJ�WKH�FHQWHU�OLQH�RU�JRLQJ�RII�WKH�VKRXOGHU� 
· LQWHUVHFWLRQV 
· LQH[SHULHQFHG�QRYLFH�WHHQ�GULYHUV 
· GULYHU�EHKDYLRU�DQG�DZDUHQHVV��DV�LW�LV�DIIHFWHG��IRU�H[DPSOH��E\�XVH�RI� 
�����HOHFWURQLF�GHYLFHV� 
(DFK�RI�WKHVH�FDXVHV�ZDV�GHVLJQDWHG�DQ�³HPSKDVLV�DUHD�´�DQG�VWUDWHJLHV�WR�DGGUHVV�
WKHP�ZHUH�IRUPXODWHG�GXULQJ�SODQQLQJ�VHVVLRQV�DW�WKH�VDIHW\�VXPPLW�� 
 
%XW�.DQVDV�GLG�QRW�PHHW�LWV�JRDOV�UHODWHG�WR�LQMXULHV�DQG�IDWDOLWLHV��7KUHH�\HDUV�ODWHU��
D�QHZ�SODQQLQJ�SURFHVV�EHJDQ� 
 
 
6+63�7ZR�������WR�3UHVHQW 
 
7KH�([HFXWLYH�6DIHW\�&RXQFLO��(6&��ILUVW�PHW�RQ�0D\�����������,W�LV�FRPSULVHG�RI� 
DGPLQLVWUDWRUV��HQJLQHHUV��SODQQHUV��PHGLFDO�FDUH�SURYLGHUV��WUDLQHUV�HGXFDWRUV�DQG�
ODZ�HQIRUFHPHQW�SHUVRQQHO��7KH�FRXQFLO�KDV�FKDPSLRQHG�WUDQVSRUWDWLRQ�VDIHW\�RQ�DOO�
SXEOLF�URDGV�LQ�.DQVDV�E\�GHYHORSLQJ�DQ�6+63�WKDW�ZLOO�GULYH�WKH�IRUPXODWLRQ�DQG� 
LPSOHPHQWDWLRQ�RI�VDIHW\-UHODWHG�SURJUDPV��0LNH�)OREHUJ��RI�WKH�.DQVDV�'HSDUWPHQW�
RI�7UDQVSRUWDWLRQ��.'27���DQG�-LP�+DQQL��RI�WKH�$XWRPRELOH�$VVRFLDWLRQ�RI�$PHULFD�
�$$$���ZHUH�WKH�ILUVW�FR-FKDLUV��7KH�FXUUHQW�FKDLUV�DUH�%ULDQ�*RZHU��RI�.'27��DQG� 
/LVD�+DUULV��RI�WKH�8QLYHUVLW\�RI�.DQVDV�7UDQVSRUWDWLRQ�&HQWHU��$�FRPSOHWH�OLVW�RI�(6&�
DJHQFLHV�DQG�UHSUHVHQWDWLYHV�FDQ�EH�IRXQG�LQ�WKH�3DUWQHUV��5ROHV�DQG�3URFHVVHV� 
VHFWLRQ�EHORZ� 
 
7KH�(6&¶V�FRQWLQXHG�FKDOOHQJH�LV�WR�WDNH�FKDUJH�RI�WKH�SODQ¶V�UHVXOWV�DQG�HQFRXUDJH�
SDUWLFLSDWLRQ�LQ�LPSOHPHQWDWLRQ��7KH�(6&�LGHQWLILHV�VWDWHZLGH�JRDOV�DQG�HPSKDVLV� 
DUHDV�EDVHG�RQ�GDWD�DQG�VWDWLVWLFV��UHFUXLWV�VWDNHKROGHUV�WR�GLUHFW�DQG�VHUYH�RQ� 
HPSKDVLV�DUHD�WHDPV��DQG�VXSSRUWV�WKH�DSSURSULDWH�DJHQFLHV�DV�WKH\�LPSOHPHQW�
VWUDWHJLHV�GHYHORSHG�E\�WKH�WHDPV� 
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0LVVLRQ 
 
7KH�PLVVLRQ�RI�WKH�.DQVDV�6+63�LV�WR�GULYH�VWUDWHJLF�LQYHVWPHQWV�WKDW�UHGXFH�WUDIILF�LQMXULHV�DQG�GHDWKV�
DQG�WKH�HPRWLRQDO�DQG�HFRQRPLF�EXUGHQV�RI�FUDVKHV��XWLOL]LQJ�WKH��(¶V��HGXFDWLRQ��HQIRUFHPHQW�� 
HQJLQHHULQJ�DQG�HPHUJHQF\�PHGLFDO�VHUYLFHV��LQ�D�FROODERUDWLYH�SURFHVV� 
 
7KH�NH\�LGHDV�KHUH�DUH�WKRVH�RI�VWUDWHJLF�LQYHVWPHQW�DQG�VWDWHZLGH�FROODERUDWLRQ�� 
 
 
6WUDWHJLF�,QYHVWPHQW  
 
.DQVDV�FRXOG�PDNH�D�ZLGH�UDQJH�RI�LQYHVWPHQWV�WR�OHVVHQ�IDWDOLWLHV�DQG�VHULRXV�LQMXULHV�LQ�FUDVKHV��7KH�
(6&�IRFXVHV�RQ�WKHVH�LQYHVWPHQWV��,W�DWWHQGV�ILUVW�WR�WKH�YDULDEOHV�PRVW�IUHTXHQWO\�LQYROYHG�LQ�FUDVKHV�
WKDW�NLOO�RU�LQMXUH�GULYHUV�DQG�SDVVHQJHUV�LQ�.DQVDV�� 
 
$�IDWDO�LQMXU\�RIWHQ�LQYROYHV�PRUH�WKDQ�RQH�FRQWULEXWLQJ�FLUFXPVWDQFH��7KH�WRWDO�QXPEHU�RI�IDWDOLWLHV�LV�
OHVV�WKDQ�WKH�VXP�RI�WKH�IDFWRUV�EHFDXVH�FUDVKHV�VRPHWLPHV�UHVXOW�IURP�D�FRPELQDWLRQ�RI�IDFWRUV��)RU�
H[DPSOH��D�IDWDO�FUDVK�DW�DQ�LQWHUVHFWLRQ�LQYROYLQJ�DQ�XQEXFNOHG�WHHQ�GULYHU�ZRXOG�DSSHDU�LQ�WKUHH�
SODFHV�RQ�WKH�FKDUW��7KH�FKDUW�EHORZ�LV�D�YLVXDO�UHSUHVHQWDWLRQ�RI�FRQWULEXWLQJ�FLUFXPVWDQFHV�IRU�HDFK�
IDWDO�FUDVK��7KH�WRS�WKUHH�FRQWULEXWLQJ�FLUFXPVWDQFHV�UHIOHFW�WKH�IROORZLQJ�SHUFHQWDJHV�RI�DOO�IDWDO� 
LQMXULHV�EHWZHHQ������DQG������ 
· 5RDGZD\�GHSDUWXUH�–���� 
· 8QEHOWHG�–���� 
· ,PSDLUHG�GULYLQJ�–���� 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
6WDWHZLGH�&ROODERUDWLRQ� 
 
$������)HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ�GRFXPHQW��1RWHZRUWK\�3UDFWLFHV��$GGUHVVLQJ�
6DIHW\�RQ�/RFDOO\-2ZQHG�DQG�0DLQWDLQHG�5RDGV�-�$�'RPHVWLF�6FDQ��VWDWHV�WKDW�
³FROODERUDWLRQ�EHWZHHQ�GLIIHUHQW�RUJDQL]DWLRQV��LQFOXGLQJ�HQJLQHHUV��SODQQHUV�� 
HGXFDWRUV��FRPPXQLW\�OHDGHUV��DFWLYLVWV��ODZ�HQIRUFHPHQW�DQG�HPHUJHQF\�PHGLFDO�
VHUYLFHV�FDQ�EULQJ�GLYHUVH�VDIHW\�H[SHUWLVH�WR�H[LVWLQJ�SURJUDPV�DQG�SURGXFH�LGHDV� 
IRU�LQQRYDWLYH�DSSURDFKHV�´ 
 
$ZDUH�RI�WKLV�G\QDPLF��WKH�(6&�VWDIIHG�WKH�IROORZLQJ�HPSKDVLV�DUHD�WHDPV�ZLWK� 
SHUVRQV�SRVVHVVHG�RI�WKH�UHTXLVLWH�VNLOOV�LQ�WKH��(¶V� 
· 5RDGZD\�'HSDUWXUH 
· 2FFXSDQW�3URWHFWLRQ 
· ,PSDLUHG�'ULYLQJ 
· 2OGHU�'ULYHUV 
· ,QWHUVHFWLRQV 
· /RFDO�5RDGV 
· 7HHQ�'ULYHUV 
· 3HGHVWULDQV�	�&\FOLVWV 
 
$�QLQWK�WHDP��'DWD��VHUYHV�DV�D�VXSSRUW�WHDP�DV�WKH�ZRUN�LW�GRHV�VXSSRUWV�WKH�ZRUN�
RI�WKH�HLJKW�HPSKDVLV�DUHD�WHDPV�� 
 
&UHDWLQJ�D�VDIH�WUDQVSRUWDWLRQ�V\VWHP�FDQ¶W�EH�SXUHO\�D�WRS-GRZQ�RU�ERWWRP-XS� 
SURSRVLWLRQ��,Q�DGGLWLRQ�WR�WKH�(6&��ORFDO�WUDIILF�VDIHW\�FRDOLWLRQV�ZLOO�VHUYH�DV�D� 
SODWIRUP�WR�NHHS�WUDIILF�VDIHW\�FRQYHUVDWLRQ�IORZLQJ�LQ�ERWK�GLUHFWLRQV��%HVLGHV�WKH�
VDIHW\�FRDOLWLRQV��.DQVDV�KDV�VHYHUDO�RUJDQL]DWLRQV�GHGLFDWHG�WR�UHVHDUFK�DQG�WUDLQLQJ�
WKDW�FDQ�VXSSRUW�6+63�LPSOHPHQWDWLRQ��$�SDUWLDO�OLVW�RI�WKHVH�RUJDQL]DWLRQV�DQG� 
GHVFULSWLRQ�RI�WKHLU�ZRUN�DSSHDUV�LQ�$SSHQGL[�%� 
 
6DIHW\�DGYRFDWHV�IURP�WKH�IROORZLQJ�SDUWQHUV�FXUUHQWO\�VHUYH�RQ�DQ�HPSKDVLV�DUHD�
WHDP� 
$$$�RI�.DQVDV 
$$53�.DQVDV 
$O]KHLPHU
V�$VVRFLDWLRQ 
$PHULFDQ�7UDIILF�6DIHW\�6HUYLFHV�$VVRFLDWLRQ��$766$� 
$PHULFDQV�IRU�2OGHU�'ULYHU�6DIHW\ 
$YHQXHV�'ULYLQJ�5HKDELOLWDWLRQ�3URJUDP 
%DUWRQ�&RXQW\�(QJLQHHU�2IILFH 
%LNH:DON.& 
%LNH:DON:LFKLWD 
&KLOGUHQ
V�0HUF\�+RVSLWDO 
&LW\�RI�2ODWKH�7UDIILF�(QJLQHHULQJ � 

�����,QWURGXFWLRQ 



&LW\�RI�2YHUODQG�3DUN�7UDIILF�(QJLQHHULQJ 
&LW\�RI�7RSHND�7UDIILF�(QJLQHHULQJ 
'&&&$ 
(DVW�7RSHND�6HQLRU�&HQWHU 
)HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ��)+:$� 
)HGHUDO�0RWRU�&DUULHU�6DIHW\�$GPLQLVWUDWLRQ��)0&6$� 
)OLQW�+LOOV�0HWURSROLWDQ�3ODQQLQJ�2UJDQL]DWLRQ 
-D\KDZN�$UHD�$JHQF\�RQ�$JLQJ 
.DQVDV�$VVRFLDWLRQ�RI�&KLHIV�RI�3ROLFH��.$&3� 
.DQVDV�$VVRFLDWLRQ�RI�&RXQWLHV��.$&� 
.DQVDV�%RDUG�RI�(PHUJHQF\�0HGLFDO�6HUYLFHV��%(06� 
.DQVDV�%XUHDX�RI�,QYHVWLJDWLRQ��.%,� 
.DQVDV�'HSDUWPHQW�RI�+HDOWK�DQG�(QYLURQPHQW��.'+(� 
.'+(�6WDWH�7UDXPD�3URJUDP 
.'+(�(06�IRU�&KLOGUHQ 
.DQVDV�'HSDUWPHQW�RI�5HYHQXH��.'25� 
.'25�'LYLVLRQ�RI�9HKLFOHV 
.DQVDV�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��.'27� 
.'27�%XUHDX�RI�&RQVWUXFWLRQ�	�0DWHULDOV 
.'27�%XUHDX�RI�'HVLJQ 
.'27�%XUHDX�RI�/RFDO�3URMHFWV 
.'27�%XUHDX�RI�0DLQWHQDQFH 
.'27�%XUHDX�RI�7UDQVSRUWDWLRQ�3ODQQLQJ 
.'27�%XUHDX�RI�7UDQVSRUWDWLRQ�6DIHW\�	�7HFKQRORJ\ 
.'27�'LVWULFW�7ZR 
.'27�+LJKZD\�6DIHW\�6HFWLRQ 
.'27�/DZ�(QIRUFHPHQW�/LDLVRQV 
.DQVDV�(PHUJHQF\�1XUVHV�$VVRFLDWLRQ 
.DQVDV�+LJKZD\�3DWURO��.+3� 
.+3�%UHDWK�$OFRKRO�8QLW��%$8� 
.DQVDV�0RWRU�&DUULHUV�$VVRFLDWLRQ��.0&$� 
.DQVDV�6WDWH�8QLYHUVLW\�-�'HSDUWPHQW�RI�&LYLO�(QJLQHHULQJ 
.DQVDV�7UDIILF�6DIHW\�5HVRXUFH�2IILFH��.7652� 
.DQVDV�7UDIILF�6DIHW\�5HVRXUFH�3URVHFXWRU��.7653� 
.DQVDV�7XUQSLNH�$XWKRULW\ 
.8�+HDOWK�3DUWQHUV�'ULYLQJ�	�0RELOLW\�6HUYLFHV 
/DZUHQFH-'RXJODV�&RXQW\�0HWURSROLWDQ�3ODQQLQJ�2UJDQL]DWLRQ 
/LYH�:HOO�)LQQH\�&RXQW\ 
/\RQ�&RXQW\�6KHULII¶V�2IILFH 
0LG-$PHULFD�5HJLRQDO�&RXQFLO��0$5&� 
0RWKHUV�$JDLQVW�'UXQN�'ULYLQJ��0$''� 
1DWLRQDO�+LJKZD\�7UDIILF�6DIHW\�$GPLQLVWUDWLRQ��1+76$� 
2IILFH�RI�.DQVDV�$WWRUQH\�*HQHUDO�-�6WDWH�&KLOG�'HDWK�5HYLHZ�%RDUG 
2IILFH�RI�,QIRUPDWLRQ�7HFKQRORJ\�6HUYLFHV��2,76��-�.'27�7UDQVSRUWDWLRQ 
 	�3ODQQLQJ�6XSSRUW�*URXS 
3RWWDZDWRPLH�&RXQW\�3XEOLF�:RUNV 
5LOH\�&RXQW\�3ROLFH�'HSDUWPHQW 
6DIH�.LGV�.DQVDV 
6HGJZLFN�&RXQW\�3XEOLF�:RUNV 
6HGJZLFN�&RXQW\�6KHULII¶V�2IILFH 
6LOYHU�+DLUHG�/HJLVODWXUH 
6WRUPRQW�9DLO�+HDOWK 
6WRUPRQW�9DLO�7UDXPD�6HUYLFHV 
7KULYH�$OOHQ�&RXQW\ 
7RSHND�0HWUR�%LNHV 
7UDQ6\VWHPV�&RUSRUDWLRQ� 
8QLYHUVLW\�RI�.DQVDV�+HDOWK�6\VWHP 
8QLYHUVLW\�RI�.DQVDV�7UDQVSRUWDWLRQ�&HQWHU 
:63�86$��,QF� 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ����� 



*RDO 
 
(YHU\�VXFFHVVIXO�SHUVRQ��WHDP��RUJDQL]DWLRQ��DQG�SODQ�KDV�D�JRDO��7R�EH�PHDQLQJIXO�
LW�PXVW�EH�VSHFLILF��PHDVXUDEOH��DWWDLQDEOH��UHOHYDQW�DQG�WLPH-EDVHG��0DQ\�IDFWRUV�
ZLOO�JLYH�LQGLFDWLRQ�DV�WR�WKH�VXFFHVV�RI�WKLV�SODQ—PRVW�QRWDEO\�D�UHGXFWLRQ�LQ� 
IDWDOLWLHV��+RZHYHU��ZKLOH�WKLV�SODQ�LV�PRWLYDWHG�E\�WKH�QHHG�WR�UHGXFH�IDWDOLWLHV�DQG�
VHULRXV�LQMXULHV�VWDWHZLGH��WKH�VWUDWHJLHV�ZLWKLQ�ZLOO�KDYH�DQ�LQIOXHQFH�RQ�UHGXFLQJ�
DOO�FUDVKHV� 
 

)RU�WKLV�UHDVRQ��WKH�RYHUDOO�JRDO�RI�WKLV�ILYH-\HDU�SODQ�LV�WR�DFKLHYH 
D�IDWDO�DQG�LQMXU\�FUDVK�UDWH�RI�OHVV�WKDQ����FUDVKHV�SHU����-PLOOLRQ 
YHKLFOH-PLOHV�WUDYHO�E\������ 

 

,Q�������WKH�ILYH-\HDU�DYHUDJH�ZDV�����E\������LW�KDG�GURSSHG�WR�����3URMHFWLQJ�D�
WHQ-\HDU�WUHQGOLQH�WR������SUHGLFWV�����SURMHFWLQJ�D�ILYH-\HDU�WUHQGOLQH�SUHGLFWV�����
7KH�JRDO�WKHQ�LV�WR�UHWXUQ�WR�DQG�LPSURYH�XSRQ�WKH�WHQ-\HDU�WUHQG� 
 
 
9LVLRQ��'ULYH�WR�=HUR 
 
7KH�([HFXWLYH�6DIHW\�&RXQFLO¶V�YLVLRQ�LV�WKDW�D�GD\�ZLOO�FRPH�ZKHQ�QR�OLIH�ZLOO�EH�
ORVW��QR�SHUVRQ�VHULRXVO\�LQMXUHG��LQ�D�WUDIILF�FUDVK��,Q�LWV�ZRUGV�� 
 

'ULYH�WR�=HUR�—�(YHU\�2QH�0DWWHUV 
 
  
,QIOXHQFH 
 
$V�QRWHG�LQ�RXU�0LVVLRQ�6WDWHPHQW��WKH�6+63�LV�LQWHQGHG�WR�GULYH�RXU�VWUDWHJLF� 
LQYHVWPHQW�LQ�VDIHW\��6SHFLILF�WR�.'27��WKH�6+63�VKRXOG�JXLGH�KRZ�GHGLFDWHG�VDIHW\�
IXQGLQJ—ERWK�HQJLQHHULQJ�DQG�EHKDYLRUDO—LV�VSHQW��7KH�ILJXUH�EHORZ�LV�DQ�H[DPSOH�
RI�WKH�YDULRXV�SURJUDPV�WKDW�PD\�EH�IXQGHG�RYHU�WKH�ILYH-\HDU�OLIH�RI�WKLV�SODQ��
+RZHYHU��WKLV�SODQ�VKRXOG�DOVR�FRQWULEXWH�WR�RWKHU�DFWLYLWLHV�ZLWKLQ�QRW�RQO\�.'27��
EXW�DOO�SDUWQHU�DJHQFLHV�OLVWHG�DERYH��7KHVH�DFWLYLWLHV�FDQ�LQFOXGH—EXW�DUH�QRW� 
OLPLWHG�WR—UHVHDUFK�SURMHFWV��SROLF\�FKDQJHV��OHJLVODWLYH�LQLWLDWLYHV�DQG�SURJUDP� 
GLUHFWLRQ��7KH�VWUDWHJLHV�WKDW�IROORZ�LQ�WKH�FKDSWHUV�DKHDG�FOHDUO\�GHPRQVWUDWH�WKLV�
PXOWL-DJHQF\��PXOWL-GLVFLSOLQHG�DSSURDFK�WR�KLJKZD\�VDIHW\� 
 
 

������,QWURGXFWLRQ 



7KH�&KDOOHQJH�RI�6\VWHP�&RPSOH[LW\ 
 
6RPH�RI�WKH�FRPSOH[LW\�RI�WKH�URDGZD\�V\VWHP�LQ�.DQVDV�GHULYHV�IURP�VKHHU�EXON—
DERXW���������PLOHV�FULVVFURVV�.DQVDV� 
 
0RUHRYHU��VWUHHWV��URDGV�DQG�KLJKZD\V�DUH�FODVVLILHG�DQG�PDQDJHG�DFFRUGLQJ�WR�
WKHLU�IXQFWLRQ�DQG�ORFDWLRQ�LQ�DUHDV�RI�JUHDWHU�RU�OHVVHU�SRSXODWLRQ�GHQVLW\� 
 
$QRWKHU�FRPSOLFDWLRQ�GHULYHV�IURP�WKH�ODUJH�LPSDFW�RI�WKH�UHODWLYHO\�IHZ�PLOHV�RI�
VWDWH�KLJKZD\��&RQVWLWXWLQJ�D�PHUH�����SHUFHQW�RI�WKH���������WRWDO�PLOHV�LQ� 
.DQVDV��WKH\�QHYHUWKHOHVV�FDUULHG����SHUFHQW�RI�DOO�WKH�VWDWH¶V�WUDIILF�LQ�������0RUH�
FUXFLDOO\��WKH\�DFFRXQWHG�IRU����SHUFHQW�RI�DOO�WKH�VHULRXV�LQMXULHV�DQG����SHUFHQW�RI�
WKH�IDWDOLWLHV�EHWZHHQ������DQG������ 
 
<HW�LI�ZH�ZHUH�WR�IRFXV�DWWHQWLRQ�ODUJHO\�RQ�WKH�VWDWH�KLJKZD\�V\VWHP��ZKDW�ZRXOG�
KDSSHQ�WR�FUDVK�WRWDOV�RQ�WKH���������PLOHV�RI�QRQ-VWDWH�URDGV"�$�ODFN�RI�IRFXV�RQ�
WKRVH�URDGV�ZRXOG�EH�VKRUWVLJKWHG�DV�WKH\�DFFRXQWHG�IRU����SHUFHQW�RI�DOO�IDWDOLWLHV�
DQG����SHUFHQW�RI�DOO�VHULRXV�LQMXULHV�EHWZHHQ������DQG������ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

����� 
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7KH�0DQDJHPHQW�&KDOOHQJH 
 
0DQDJLQJ�VWDWH�KLJKZD\�VDIHW\�PD\�EH�HDVLHU�WKDQ�PDQDJLQJ�RII-V\VWHP�VDIHW\��
7KDW¶V�EHFDXVH�WKH��������PLOHV�RI�VWDWH�KLJKZD\�KDYH�RQO\�WZR�RZQHUV��.'27�DQG�
WKH�.DQVDV�7XUQSLNH�$XWKRULW\��6WDWXWH�HQDFWHG�GXULQJ�WKH������.DQVDV�OHJLVODWLYH�
VHVVLRQ�MRLQV�.'27�DQG�.7$�WRJHWKHU�LQ�D�SDUWQHUVKLS��7KH�SXUSRVH�RI�WKLV� 
SDUWQHUVKLS�LV�WR�LGHQWLI\�HIILFLHQFLHV�WKDW�ZLOO�XOWLPDWHO\�OHDG�WR�D�VDIH��UHOLDEOH�DQG�
FRVW-HIIHFWLYH�WUDQVSRUWDWLRQ�QHWZRUN��0RUHRYHU��WKH�VWDWH�KLJKZD\�V\VWHP�KDV� 
H[WHQVLYH�URDGZD\�DQG�FUDVK�GDWD�WKDW�DUH�HDVLHU�WR�DFFHVV�WKDQ�GDWD�RQ�ORFDO� 
URDGZD\V�DQG�WKH�FUDVK�SDWWHUQV�RQ�VWDWH�KLJKZD\V�DUH�PRUH�SUHGLFWDEOH�WKDQ�WKRVH�
RQ�ORFDO�URDGV��)LQDOO\��WKH�KLJKZD\�V\VWHP¶V�GHVLJQ�VRPHWLPHV�UHTXLUHV�H[SHQVLYH�
LPSURYHPHQWV��VXFK�DV�FRQYHUWLQJ�DQ�LQWHUVHFWLRQ�WR�DQ�LQWHUFKDQJH�RU�FRQYHUWLQJ�
WZR-IRRW�WXUI�VKRXOGHUV�LQWR�IXOO-ZLGWK�SDYHG�VKRXOGHUV��DW�RWKHU�WLPHV�LW�OHQGV�LWVHOI�
WR�LQH[SHQVLYH�LPSURYHPHQWV�VXFK�DV�FHQWHUOLQH�UXPEOH�VWULSV�  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0DQDJLQJ�VDIHW\�RII-V\VWHP�LV�PRUH�GLIILFXOW�JLYHQ�WKDW�PRUH�RZQHUV�DUH�PDQDJLQJ�
PDQ\�PRUH�PLOHV�RI�URDG��7KH�DELOLW\�WR�PDS�FUDVKHV�LV�PRUH�SUREOHPDWLF��DQG� 
URDGZD\�GDWD��VXFK�DV�ODQH�DQG�VKRXOGHU�ZLGWK�DQG�WUDIILF�YROXPH��DUH�OLPLWHG��&UDVK�
GDWD�DUH�JRRG�EXW�FUDVK�SDWWHUQV�DUH�OHVV�SUHGLFWDEOH��+HUH��OHVV�H[SHQVLYH�V\VWHPLF�
LPSURYHPHQWV��OLNH�VLJQLQJ��SDYHPHQW�PDUNLQJV�DQG�UXPEOH�VWULSV��PD\�KDYH�DQ� 
LPSDFW�  
 
)LQDOO\��UDQGRPQHVV�PDNHV�PDQDJHPHQW�GLIILFXOW�RQ�HYHU\�NLQG�RI�URDG�DQG�KLJKZD\��
)HZ�VHULRXV�FUDVKHV�RFFXU�DW�WKH�VDPH�ORFDWLRQ�IURP�RQH�\HDU�WR�WKH�QH[W�� 
 
&RPSOH[LWLHV�DVLGH��ZH�KDYH�QR�FKRLFH�EXW�WR�ZRUN�ERWK�WRJHWKHU�DQG�DV�LQGLYLGXDOV�
WR�UHGXFH�WKH�QXPEHU�RI�FUDVKHV�RQ�RXU�URDGV��:H�PXVW�DOVR�ZRUN�DW�VDIHW\�DV� 
LQGLYLGXDO�GULYHUV�DQG�SDVVHQJHUV� 
 
 
7KH�&KDSWHUV�$KHDG� 
 
7KHUH�LV�QR�VKRUWDJH�RI�LGHDV�RQ�KRZ�WR�DGGUHVV�FUDVKHV��7KH�FKDOOHQJH�IRU�HDFK� 
HPSKDVLV�DUHD�WHDP�KDV�EHHQ�WR�LGHQWLI\�UHDOLVWLF�VWUDWHJLHV�IRU�UHGXFLQJ�FUDVKHV��
SULRULWL]H�WKRVH�VWUDWHJLHV��DQG�LPSOHPHQW�WKRVH�PRVW�OLNHO\�WR�KHOS�XV�PHHW�RXU�
JRDOV�E\�������'LVFXVVLRQ�RI�WKH�HLJKW�HPSKDVLV�DUHDV�DQG�GDWD�QHHGV�LV�SUHVHQWHG�
VHSDUDWHO\�LQ�WKH�FKDSWHUV�DKHDG� 

������,QWURGXFWLRQ 



(DFK�FKDSWHU�LQFOXGHV�DQ�LQWURGXFWLRQ�WR�WKH�HPSKDVLV�DUHD��UHOHYDQW�GDWD�SRLQWV�
DQG�D�SHUIRUPDQFH�PHDVXUH��1H[W�FRPHV�WKH�LPSRUWDQW�SDUW��VWUDWHJLHV�WR� 
LPSOHPHQW��(DFK�WHDP�LGHQWLILHG�IURP�WKUHH�WR�VHYHQ�VWUDWHJLHV�WR�ZRUN�RQ�RYHU�WKH�
QH[W�ILYH�\HDUV��%DFNJURXQG�LQIRUPDWLRQ�LV�LQFOXGHG�WR�DGG�GHWDLO�WR�WKH�VWUDWHJ\��
$SSHQGL[�&�LQFOXGHV�LQIRUPDWLRQ�VXFK�DV�PHWKRG�RI�LPSOHPHQWDWLRQ��UHODWHG� 
SURJUDP��DVVRFLDWHG�FRVWV��OHDG�DJHQF\��WDUJHW�GDWH��RXWSXW�DQG�RXWFRPH� 
 
7KH�UHDVRQHG�DSSURDFK�WKDW�LQIRUPV�WKLV�SODQ�LV�LPSRUWDQW�WR�LWV�VXFFHVV��%XW� 
VXFFHVV�DOVR�GHSHQGV�RQ�SD\LQJ�DWWHQWLRQ�WR�WKH�UHVXOWV�WKDW�IORZ�IURP�LW�DQG�RQ�
PDNLQJ�DGMXVWPHQWV�DV�FLUFXPVWDQFHV�FKDQJH��$V�WKH�URDG�RSHQV�EHIRUH�XV��ZKDW�
ZH�GLVFRYHU�LQ�IDFW�ZLOO�VKDSH�RXU�MRXUQH\� 
 
 

3DUWQHUV��5ROHV�DQG�3URFHVVHV 
 
$V�ZH�GHYHORSHG�WKLV�SODQ��ZH�UHDOL]HG�ZH�ZHUH�FUHDWLQJ�D�SURFHVV��WRR—RQH�WKDW�
ZLOO�RXWOLYH�WKH�SODQ��6XFFHVV�GHSHQGV�RQ�RQJRLQJ�FRRSHUDWLRQ�DQG�FRPPXQLFDWLRQ�
DPRQJ�D�YDULHW\�RI�WHDPV—ORFDO��UHJLRQDO�DQG�VWDWHZLGH—DV�WKH\�UHDFW�WR�WKH� 
FKDQJLQJ�ZRUOG�RI�VXUIDFH�WUDQVSRUWDWLRQ�DQG�DQWLFLSDWH�LWV�VDIHW\�QHHGV�LQ�D�WLPHO\�
ZD\� 



([HFXWLYH�6DIHW\�&RXQFLO 
 
7KH�([HFXWLYH�6DIHW\�&RXQFLO��(6&��ZLOO�WDS�WKH�VNLOOV�RI�PDQ\�DJHQFLHV�WR�FKDPSLRQ�WUDQVSRUWDWLRQ�
VDIHW\�RQ�DOO�SXEOLF�URDGV�LQ�.DQVDV�E\�GHYHORSLQJ�DQG�PDLQWDLQLQJ�WKH�6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ�
�6+63�� 
 
7KH�(6&�ZLOO� 
· DQDO\]H�GDWD�WR�LGHQWLI\�VWDWHZLGH�JRDOV�DQG�HPSKDVLV�DUHDV 
· UHFUXLW�VWDNHKROGHUV�IRU�HPSKDVLV�DUHD�WHDPV 
· GLUHFW�WKH�WHDPV 
· VXSSRUW�VWUDWHJ\�LPSOHPHQWDWLRQ�E\�WKH�DSSURSULDWH�DJHQFLHV 
 
7KH�(6&�FXUUHQWO\�LQFOXGHV�UHSUHVHQWDWLYHV�IURP�WKH�IROORZLQJ�RUJDQL]DWLRQV� 
· $$$�.DQVDV 
· $PHULFDQ�7UDIILF�6DIHW\�6HUYLFHV�$VVRFLDWLRQ��$766$� 
· )HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ��)+:$� 
· )HGHUDO�0RWRU�&DUULHU�6DIHW\�$GPLQLVWUDWLRQ��)0&6$� 
· .DQVDV�$VVRFLDWLRQ�RI�&KLHIV�RI�3ROLFH��.$&3� 
· .DQVDV�$VVRFLDWLRQ�RI�&RXQWLHV��.$&� 
· .DQVDV�%RDUG�RI�(PHUJHQF\�0HGLFDO�6HUYLFHV 
· .DQVDV�'HSDUWPHQW�RI�+HDOWK�DQG�(QYLURQPHQW��.'+(� 
· .DQVDV�'HSDUWPHQW�RI�5HYHQXH��.'25� 
· .DQVDV�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��.'27� 
· .DQVDV�(PHUJHQF\�1XUVHV�$VVRFLDWLRQ 
· .DQVDV�+LJKZD\�3DWURO��.+3� 
· .DQVDV�0RWRU�&DUULHUV�$VVRFLDWLRQ��.0&$� 
· .DQVDV�7UDIILF�6DIHW\�5HVRXUFH�2IILFH��.7652� 
· .DQVDV�7XUQSLNH�$XWKRULW\��.7$� 
· 0LG-$PHULFD�5HJLRQDO�&RXQFLO��0$5&� 
· 1DWLRQDO�+LJKZD\�7UDIILF�6DIHW\�$GPLQLVWUDWLRQ��1+76$� 
· 6WRUPRQW-9DLO�7UDXPD�6HUYLFHV 
· 8QLYHUVLW\�RI�.DQVDV�7UDQVSRUWDWLRQ�&HQWHU 
 
7KH�(6&�PHHWV�IRXU�WLPHV�D�\HDU��$JHQFLHV�RWKHU�WKDQ�WKRVH�OLVWHG�PD\�EH�LQYLWHG�WR�SDUWLFLSDWH�LQ�
PHHWLQJV� 
 
 
 
(PSKDVLV�$UHD�7HDPV 
 
5HSRUWLQJ�WR�WKH�(6&��WKH�HPSKDVLV�DUHD�WHDPV�ZLOO�GHYHORS�DFWLRQ�SODQV��LQFOXGLQJ�VDIHW\-UHODWHG�
SURJUDPV�DQG�SURMHFWV��WR�LPSOHPHQW�WKH�6+63� 
 
7KH�WHDPV�ZLOO� 
· DQDO\]H�GDWD�WR�VHOHFW�DQG�SULRULWL]H�VWUDWHJLHV 
· GHYHORS�SHUIRUPDQFH�PHDVXUHV 
· LGHQWLI\�UHVRXUFHV��LQFOXGLQJ�IXQGLQJ��OHJLVODWLRQ��VWDIILQJ�DQG�OHDG�DJHQFLHV��WR�VXSSRUW�SURJUDPV�

DQG�SURMHFWV 
 
7KHVH�JURXSV�PHHW�WZLFH�D�\HDU� 

������,QWURGXFWLRQ 



(PSKDVLV�$UHDV 
 
(YHU\�FUDVK�WRXFKHV�PDQ\�OLYHV��<HW�WKH�(6&�UHDOL]HG�LW�FRXOGQ¶W�IRFXV�HTXDO�DWWHQWLRQ�
RQ�HYHU\�SRWHQWLDO�VRXUFH�RI�FUDVKHV��,QVWHDG��LW�IRFXVHG�RQ�WKRVH�FLUFXPVWDQFHV�DQG�
FRQGLWLRQV�WKDW�NLOO�RU�LQMXUH�WKH�ODUJHVW�QXPEHUV�RI�GULYHUV��SDVVHQJHUV�DQG� 
YXOQHUDEOH�URDG�XVHUV��7KH�JURXS�TXHULHG�D�.'27�FUDVK�GDWDEDVH�WR�GR�VR��7KH� 
IROORZLQJ�WDEOH�OLVWV�WKH�DUHDV�FRQVLGHUHG�IRU�HPSKDVLV�DQG�JURXSV�WKHP�E\�FDWHJRU\� 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
,Q�WKH�HQG��WKH�(6&�GHFLGHG�WKDW�HPSKDVLV�DUHD�WHDPV�VKRXOG�IRFXV�RQ�HLJKW�FUDVK�
YDULDEOHV�OLQNHG�WR�ODUJH�QXPEHUV�RI�IDWDOLWLHV�DQG�VHULRXV�LQMXULHV��LPSDLUHG�GULYLQJ��
LQWHUVHFWLRQV��ORFDO�URDGV��ROGHU�GULYHUV��RFFXSDQW�SURWHFWLRQ��URDGZD\�GHSDUWXUH�� 
WHHQ�GULYHUV�DQG�SHGHVWULDQV�DQG�F\FOLVWV� 
 
 
6XSSRUW�7HDPV 
 
,Q�DGGLWLRQ�WR�WKH�HPSKDVLV�DUHD�WHDPV��D�GDWD�VXSSRUW�WHDP�UHSRUWV�WR�WKH�(6&�� 
7KLV�WHDP�PHHWV�WZLFH�D�\HDU� 
 
6XSSRUW�WHDPV�IXQFWLRQ�LQ�WKH�VDPH�ZD\�DV�WKH�HPSKDVLV�DUHD�WHDPV—PRVW� 
LPSRUWDQWO\—E\�VHOHFWLQJ�VWUDWHJLHV�DQG�LGHQWLI\LQJ�UHVRXUFHV�WR�VXSSRUW�SURJUDPV�
DQG�SURMHFWV��7KH�GLIIHUHQFH�LV�WKDW�WKH�HPSKDVLV�DUHD�WHDPV�ZLOO�IRFXV�RQ�VSHFLILF�
FUDVK�YDULDEOHV��ZKLOH�WKH�VXSSRUW�WHDPV�VXSSO\�WKHP�ZLWK�GDWD��HGXFDWLRQDO� 
UHVRXUFHV�DQG�RWKHU�WRROV��7ZR�DGGLWLRQDO�VXSSRUW�WHDPV�WKDW�PD\�EH�DGGHG�GXULQJ�
WKH�OLIH�RI�WKLV�SODQ�DUH�HGXFDWLRQ�DQG�HPHUJHQF\�PHGLFDO�VHUYLFHV�� 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 

3RWHQWLDO�(PSKDVLV�$UHDV 

&DWHJRU\ $UHD 

'ULYHU�%HKDYLRU 

,PSDLUHG�'ULYLQJ 
'LVWUDFWHG�'ULYLQJ 
$JJUHVVLYH�'ULYLQJ 

6SHHGLQJ 

3UHYHQWLYH�0HDVXUH 
6HDW�%HOWV 
+HOPHWV 

'HPRJUDSKLF 
7HHQ�'ULYHUV 
2OGHU�'ULYHUV 

&UDVK�7\SH 

,QWHUVHFWLRQV 
5RDGZD\�'HSDUWXUH 
0HGLDQ�&URVVRYHU 
&ROOLVLRQ�ZLWK�'HHU 

3HGHVWULDQV 
:RUN�=RQHV 

9HKLFOH�7\SH 

/DUJH�&RPPHUFLDO�9HKLFOHV 
0RWRUF\FOHV 

7UDLQV 
)DUP�(TXLSPHQW 

(PHUJHQF\�9HKLFOHV 
0RSHGV 
%LF\FOHV 



/RFDO�7UDIILF�6DIHW\�&RDOLWLRQV 
 
7UDIILF�VDIHW\�LV�HYHU\RQH¶V�UHVSRQVLELOLW\��1RW�RQO\�ODZ�HQIRUFHPHQW�DQG�JRYHUQPHQW�HQWLWLHV��EXW� 
DQ\RQH�ZKR�GULYHV�D�PRWRUL]HG�YHKLFOH�RU�ULGHV�LQ�RQH��2U�ULGHV�D�PRWRUF\FOH�RU�ELF\FOH��2U�ZDONV�DORQJ�
WKH�URDG�RU�FURVVHV�WKH�VWUHHW��(YHU\RQH�LV�UHVSRQVLEOH�IRU�WUDIILF�VDIHW\� 
 
%HFDXVH�HYHU\RQH�LV�DFFRXQWDEOH��.'27�LV�SURPRWLQJ�WKH�HVWDEOLVKPHQW�RI�WUDIILF�VDIHW\�FRDOLWLRQV�DW� 
WKH�ORFDO�OHYHO��HLWKHU�FLW\-ZLGH�RU�FRXQW\-ZLGH��7UDIILF�VDIHW\�LVVXHV�FDQ�EH�UHVROYHG�LQ�DQ�HIILFLHQW�DQG�
WLPHO\�PDQQHU�ZKHQ�DGGUHVVHG�DW�WKH�FRPPXQLW\�OHYHO�DV�PRVW�PHPEHUV�RI�WKH�JURXS�ZLOO�EH�IDPLOLDU�
ZLWK�WKH�URDGV�DQG�QHLJKERUKRRGV��,Q�DGGLWLRQ��WKHVH�PHPEHUV�DUH�PRUH�OLNHO\�WR�WDNH�DFWLRQ�EHFDXVH�
LW¶V�WKHLU�RZQ�IDPLOLHV�DQG�IULHQGV�ZKR�ZLOO�EH�VDIHU�ZKHQ�LVVXHV�DUH�UHVROYHG� 
 
7KH�FRDOLWLRQV�ZLOO�EH�RUJDQL]HG�EDVHG�RQ�ORFDO�QHHGV�DQG�LQWHUHVWV�DQG�ZLOO�SURPRWH�FRPPXQLFDWLRQ�
DPRQJ�ORFDO�WUDQVSRUWDWLRQ�VDIHW\�SDUWQHUV��7KH�XOWLPDWH�JRDO�LV�IRU�WKHVH�ORFDO�VDIHW\�SDUWQHUV�WR� 
GUDVWLFDOO\�GHFUHDVH�WKH�QXPEHU�RI�FUDVKHV�LQ�WKHLU�FRPPXQLWLHV��7KH\�ZLOO�SURDFWLYHO\�LGHQWLI\�WUDIILF�
VDIHW\�DQG�GULYHU�EHKDYLRU�LVVXHV�EHIRUH�D�FUDVK�KDSSHQV��ILQG�VROXWLRQV�DQG��PRVW�LPSRUWDQWO\�� 
LPSOHPHQW�WKRVH�VROXWLRQV��7UDIILF�VDIHW\�DQG�GULYHU�EHKDYLRU�LVVXHV�FDQ�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��
ROGHU�DQG�WHHQ�GULYHUV��VHDW�EHOW�XVDJH��DOFRKRO�GUXJ�LPSDLUHG�GULYLQJ��SHGHVWULDQV�DQG�F\FOLVWV�� 
LQWHUVHFWLRQV��WUDIILF�FRQWURO�DQG�FRQVWUXFWLRQ�]RQHV� 
 
$�VXFFHVVIXO�FRDOLWLRQ�LV�EXLOW�DURXQG�WKH��(¶V�RI�WUDIILF�VDIHW\��HGXFDWLRQ��HQIRUFHPHQW��HQJLQHHULQJ�DQG�
HPHUJHQF\�PHGLFDO�VHUYLFHV��&RDOLWLRQ�PHPEHUV�FDQ�EH�ODZ�HQIRUFHPHQW�RIILFHUV��KHDOWKFDUH�SURYLGHUV��
HPHUJHQF\�PHGLFDO�UHVSRQGHUV��KLJK�VFKRRO�DGPLQLVWUDWRUV��UHSUHVHQWDWLYHV�IURP�ORFDO�JRYHUQPHQWV��
WUDIILF�HQJLQHHUV��SXEOLF�ZRUNV�RIILFLDOV��WUDQVSRUWDWLRQ�VDIHW\�DGYRFDWHV��ORFDO�EXVLQHVVHV�DQG�RWKHUV� 
ZLWK�DQ�LQWHUHVW�LQ�URDGZD\�VDIHW\��7R�KHOS�WKHP�GHFUHDVH�WKH�QXPEHU�RI�FUDVKHV��WKH�FRDOLWLRQV�ZLOO� 
· DQDO\]H�FUDVK�GDWD�WR�LGHQWLI\�JRDOV�DQG�HPSKDVLV�DUHDV 
· IDFLOLWDWH�FRPPXQLFDWLRQ�EHWZHHQ�ORFDO�ODZ�HQIRUFHPHQW�RIILFLDOV�DQG�SXEOLF�ZRUNV�SHUVRQQHO 
· UHFRPPHQG�VDIHW\-UHODWHG�SURMHFWV�DQG�SURJUDPV�WR�.'27�DQG�RWKHUV 
· UHFRPPHQG�V\VWHPLF�VDIHW\�LPSURYHPHQWV�WKDW�DUH�HOLJLEOH�IRU�+LJK�5LVN�5XUDO�5RDGV�3URJUDP� 
�����IXQGLQJ�RU�PRQH\V�IURP�RWKHU�VRXUFHV 
· SURPRWH�WLPHO\�DQG�UHOHYDQW�VDIHW\�WUDLQLQJ�IRU��(�SHUVRQQHO�DW�WKH�ORFDO�OHYHO 
 
 
'HVWLQDWLRQ�6DIH 
 
'HVWLQDWLRQ�6DIH�LV�DQ�H[FHOOHQW�H[DPSOH�RI�D�ORFDO�WUDIILF�VDIHW\�FRDOLWLRQ��,W¶V�DGPLQLVWHUHG�E\� 
0LG-$PHULFD�5HJLRQDO�&RXQFLO��0$5&��DQG�VHUYHV�WKH�*UHDWHU�.DQVDV�&LW\�UHJLRQ� 

 
7KH�FRDOLWLRQ�ZDV�IRXQGHG�LQ������E\�0LG-$PHULFD�5HJLRQDO�&RXQFLO��.DQVDV�'HSDUWPHQW�RI� 
7UDQVSRUWDWLRQ��.'27��DQG�0LVVRXUL�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��02'27���,WV�PLVVLRQ�LV�WR�UHGXFH�
WUDQVSRUWDWLRQ-UHODWHG�IDWDOLWLHV�DQG�VHULRXV�LQMXULHV��7KLV�HIIRUW�XQLWHV�IHGHUDO��VWDWH��UHJLRQDO�DQG�ORFDO�
DJHQFLHV�WR�LPSURYH�WUDQVSRUWDWLRQ�V\VWHP�VDIHW\�IRU����FRXQWLHV�RQ�ERWK�VLGHV�RI�WKH�.DQVDV�0LVVRXUL�
ERUGHU��7KHVH�DJHQFLHV�UHSUHVHQW�D�YDULHW\�RI�SURIHVVLRQDO�VHFWRUV��LQFOXGLQJ�HQJLQHHUV��SODQQHUV��ODZ�
HQIRUFHPHQW��KHDOWK�GHSDUWPHQWV��WUDXPD�QXUVHV��DQG�RWKHU�WUDQVSRUWDWLRQ�VDIHW\�DGYRFDWHV��7KH� 
OHDGHUVKLS�WHDP�FXUUHQWO\�KDV����PHPEHUV� 
 
7KH�FRDOLWLRQ¶V�DJHQGD�LV�VHW�E\�WKH�.DQVDV�&LW\�5HJLRQDO�7UDQVSRUWDWLRQ�6DIHW\�%OXHSULQW��7KH�%OXHSULQW�
IRFXVHV�RQ�PXOWLSOH�WUDQVSRUWDWLRQ�VDIHW\�SULRULWLHV�DQG�VHUYHV�*UHDWHU�.DQVDV�&LW\�LQ�WKH�VDPH�ZD\�WKH�
6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ�VHUYHV�.DQVDV� 
 
,Q�0LVVRXUL��'HVWLQDWLRQ�6DIH�SURMHFWV�DUH�IXQGHG�E\�02'27¶6�'LVWULFW����,Q�.DQVDV��'HVWLQDWLRQ�6DIH� 
UHYLHZV�DQG�IRUZDUGV�UHFRPPHQGDWLRQV�WR�WKH�.'27�%XUHDX�RI�7UDQVSRUWDWLRQ�6DIHW\�DQG�7HFKQRORJ\� 
IRU�SRVVLEOH�IXQGLQJ�WKURXJK�WKH�IHGHUDO�6HFWLRQ�����SURJUDP� 
 
,Q�������'HVWLQDWLRQ�6DIH�ZRQ�D�)HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ�1DWLRQDO�5RDGZD\�6DIHW\�$ZDUG� 

������,QWURGXFWLRQ 



5HYLVLRQV 
 
7KH�UHDOLW\�RI�FKDQJH�GHPDQGV�IOH[LELOLW\��7KHUHIRUH��RYHU�WKH�OLIH�RI�WKLV�ILYH-\HDU�
SODQ��WKH�6+63�PD\�EH�XSGDWHG�SHULRGLFDOO\�XQGHU�(6&�JXLGDQFH��)RU�H[DPSOH�� 
UHVRXUFHV�RU�GLUHFWLRQ�PD\�FKDQJH�LQ�UHVSRQVH�WR�FKDQJHV�LQ�VWDWH�RU�IHGHUDO� 
WUDQVSRUWDWLRQ�ODZV�DQG�IXQGLQJ�� 
 
8SGDWHV�ZLOO�FRQVLGHU�WKH�IROORZLQJ�IDFWRUV� 
· D�UHYLHZ�RI�IDWDO�DQG�VHULRXV�LQMXU\�FUDVK�GDWD�IURP�WKH�SUHYLRXV�ILYH�FDOHQGDU�

\HDUV 
· SURJUHVV�RQ�SHUIRUPDQFH�PHDVXUHV�LGHQWLILHG�LQ�WKH�SODQ 
· SURJUHVV�RU�URDGEORFNV�RQ�VWUDWHJLHV�LGHQWLILHG�LQ�WKH�SODQ 
· QHZ�LGHDV�DQG�LQIOXHQFHV� 
· LQSXW�IURP�ORFDO�WUDIILF�VDIHW\�FRDOLWLRQV�DQG�RWKHU�SDUWQHUV�LQ�WUDIILF�VDIHW\ 
 
7KH�ILYH-\HDU�UHYLVLRQ�ZLOO�FRQVLGHU�WKH�SRLQWV�DERYH��DV�ZHOO�DV� 
· D�ORRN�DW�SURJUHVV�PDGH�DQG�OHVVRQV�OHDUQHG�IURP�WKH�SUHYLRXV�ILYH�\HDUV 
· D�UHQHZDO�RI�RYHUDOO�JRDOV��HPSKDVLV�DUHDV��SHUIRUPDQFH�PHDVXUHV�DQG� 
�����VWUDWHJLHV�IRU�WKH�QH[W�ILYH�\HDUV 
 
 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



&KDSWHU�� 5RDGZD\�'HSDUWXUH 

�����5RDGZD\�'HSDUWXUH 

$ FFRUGLQJ�WR�WKH�)HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ��)+:$���D�URDGZD\�GHSDUWXUH�FUDVK�LV�D�³QRQ-
LQWHUVHFWLRQ�HYHQW�WKDW�RFFXUV�DIWHU�D�YHKLFOH�FURVVHV�DQ�HGJH�OLQH�RU�FHQWHU�OLQH��RU�RWKHUZLVH�

OHDYHV�WKH�WUDYHOHG�ZD\�´ 
 
7KHVH�GHSDUWXUHV�FDQ�EH�YROXQWDU\��GXULQJ�SDVVLQJ�PDQHXYHUV��IRU�H[DPSOH��RU�LQYROXQWDU\��GXH�WR� 
GLVWUDFWLRQV���0XOWLSOH-YHKLFOH�FUDVKHV�PD\�EH�HLWKHU�KHDG-RQ�RU�VLGHVZLSHV�LQYROYLQJ�YHKLFOHV�PRYLQJ� 
LQ�WKH�VDPH�RU�RSSRVLWH�GLUHFWLRQV��6LQJOH�YHKLFOHV�PD\�FROOLGH�ZLWK�D�IL[HG�REMHFW�RU�UROO�RYHU��6XFK� 
FUDVKHV�W\SLFDOO\�RFFXU�DZD\�IURP�LQWHUVHFWLRQV��RQ�VKRXOGHUV��URDGVLGHV�RU�PHGLDQV� 
 
2QH�DSSURDFK�WR�UHGXFLQJ�WKHVH�FUDVKHV�LV�SUHYHQWLRQ—NHHSLQJ�YHKLFOHV�RQ�WKH�URDG�DQG�LQ�WKHLU�
ODQHV��7KH�RWKHU�DSSURDFK�LV�IRUJLYHQHVV—LPSOHPHQWLQJ�HQJLQHHULQJ�DQG�(06�VROXWLRQV�WR�UHGXFH�WKH�
VHYHULW\�RI�WKRVH�LQFLGHQWV�WKDW�GR�RFFXU��:H�SURSRVH�XVLQJ�ERWK�DSSURDFKHV� 
 
7KH�5RDGZD\�'HSDUWXUH�(PSKDVLV�$UHD�7HDP��($7��KDV�LGHQWLILHG�VHYHQ�VWUDWHJLHV�WR�UHGXFH�WKH� 
QXPEHU�DQG�VHYHULW\�RI�URDGZD\�GHSDUWXUH�FUDVKHV�LQ�.DQVDV��$�GHWDLOHG�DFWLRQ�SODQ�IRU�HDFK�VWUDWHJ\�
ZLOO�EH�GHYHORSHG�ZLWK�DQ�HPSKDVLV�RQ�LPSOHPHQWDWLRQ�DQG�SURJUHVV��,PSOHPHQWDWLRQ�ZLOO�EH�YLD� 
SURJUDPV��SURMHFWV��SROLF\�DQG�UHVHDUFK��$QG�ZKLOH�WKLV�SODQ�KLJKOLJKWV�RQO\�VHYHQ�VWUDWHJLHV��PXFK� 
ZRUN�LV�EHLQJ�GRQH�E\�PXOWLSOH�DJHQFLHV�DFURVV�WKH��(¶V�WR�PLWLJDWH�WKH�LPSDFW�RI�URDGZD\�GHSDUWXUH� 
 
,GHQWLI\LQJ�VWUDWHJLHV�DQG�PHDQV�RI�LPSOHPHQWDWLRQ�DUH�RQO\�SDUW�RI�WKH�FKDOOHQJH��'HFLGLQJ�ZKHUH��
DQG�WR�ZKDW�H[WHQW��WR�DSSO\�D�VWUDWHJ\�LV�DOVR�FULWLFDO��)RU�H[DPSOH��ZKHQ�FRQVLGHULQJ�DQ�HQJLQHHULQJ� 
VROXWLRQ��VKRXOG�ZH�DSSO\�D�ORZ-FRVW�VWUDWHJ\�DW����ORFDWLRQV�ZLWK�D�SRWHQWLDO�IRU�FUDVKHV�RU�DSSO\�D�
KLJK-FRVW�VWUDWHJ\�DW�RQH�ORFDWLRQ�OLNH�WKH����WKDW�KDV�D�GRFXPHQWHG�UHFRUG�RI�FUDVKHV" 
 
$�WKRURXJK�XQGHUVWDQGLQJ�RI�WKH�GDWD�UHODWHG�WR�URDGZD\�GHSDUWXUH�FUDVKHV�LV�HVVHQWLDO�WR�DQVZHU�
WKHVH�TXHVWLRQV—DQG�WR�WKH�ZLVH�XVH�RI�VDIHW\�UHVRXUFHV� 
 
 



7KHUH�LV�QR�VKRUWDJH�RI�LGHDV�DERXW�DFKLHYLQJ�WKHVH�JRDOV�XVLQJ�D��(�DSSURDFK��LQFOXGLQJ��HQJLQHHU� 
FHQWHUOLQH�UXPEOH�VWULSV�DQG�NHHS�WKH�URDGVLGH�FOHDU�RI�IL[HG�REMHFWV��HQIRUFH�LPSDLUHG�GULYLQJ�DQG� 
GLVWUDFWHG�GULYHU�ODZV��HGXFDWH�GULYHUV�DQG�SDVVHQJHUV�DERXW�VHDW�EHOW�XVH��DQG�LPSURYH�HPHUJHQF\�
PHGLFDO�VHUYLFH�FRRUGLQDWLRQ�WR�UHGXFH�WKH�KXPDQ�FRVW�RI�FUDVKHV��7KH�FKDOOHQJH�IRU�WKH�URDGZD\� 
GHSDUWXUH�WHDP�LV�WR�LGHQWLI\�UHDOLVWLF�VWUDWHJLHV��SULRULWL]H�WKHP�DQG�SURPRWH�LPSOHPHQWDWLRQ� 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 

5XUDO�5RDGZD\V 
 
2I���������PLOHV�RI�SXEOLF�URDGV�LQ�.DQVDV�����SHUFHQW—��������PLOHV—DUH�UXUDO��7KHVH�UXUDO�URDGV�
UHSUHVHQW�RYHU�WZR-WKLUGV�RI�IDWDO�FUDVKHV�VWDWHZLGH��HYHQ�WKRXJK�WKH\�FDUU\�OHVV�WKDQ�KDOI�����SHUFHQW��
RI�DOO�YHKLFOH�PLOHV�WUDYHOHG��,I�WKH�QXPEHU�RI�YHKLFOH�PLOHV�WUDYHOHG�RQ�UXUDO�DQG�XUEDQ�URDGV�LV�QHDUO\�
HTXDO��ZK\�GR�UXUDO�URDGZD\V�H[SHULHQFH�PRUH�IDWDO�FUDVKHV�WKDQ�XUEDQ�URDGZD\V"�6HYHUDO�IDFWRUV�
FRQWULEXWH� 
· +LJKHU�VSHHGV��/HVV�WUDIILF�DQG�IHZHU�LQWHUVHFWLRQV�DQG�GULYHZD\V�PHDQ�GULYHUV�DUH�PRUH� 
�����FRPIRUWDEOH�WUDYHOLQJ�DW�D�KLJKHU�UDWH�RI�VSHHG��7KH�SRVWHG�VSHHG�OLPLW�UHIOHFWV�WKDW�UHDOLW\� 
· 'LVFRYHU\�WLPH��7KH�OHQJWK�RI�WLPH�IURP�ZKHQ�D�FUDVK�RFFXUV�WR�ZKHQ�LW�LV�GLVFRYHUHG�DQG� 
�����HPHUJHQF\�VHUYLFHV�DUULYH�KDV�DQ�LPSDFW�RQ�SDWLHQW�VXUYLYDO��7KLV�LV�HVSHFLDOO\�WUXH�IRU�VLQJOH-������������ 
�����YHKLFOH�FUDVKHV�� 
· (06��,W�WDNHV�ORQJHU�IRU�HPHUJHQF\�YHKLFOHV�LQ�JHQHUDO�DQG�DPEXODQFHV�LQ�SDUWLFXODU�WR�UHDFK�WKH�

FUDVK�VFHQH�DQG�ORQJHU�WR�GHOLYHU�WKH�LQMXUHG�WR�WKH�QHDUHVW�KRVSLWDO�RU�WUDXPD�FHQWHU� 
· +HDOWK�FDUH�UHVRXUFHV��'HSHQGLQJ�XSRQ�WKH�VHYHULW\�RI�WKH�LQMXU\��D�SDWLHQW¶V�QHHGV�PD\�H[FHHG�WKH�

WUHDWPHQW�FDSDELOLWLHV�RI�D�UXUDO�KHDOWK�FDUH�IDFLOLW\� 
· (QJLQHHULQJ�VWDQGDUGV��0DQ\�RI�RXU�UXUDO�ORFDO�URDGV�ZHUH�GHVLJQHG�DQG�EXLOW�ORQJ�EHIRUH�WKH� 
�����GHYHORSPHQW�RI�PRGHUQ�VDIHW\�VWDQGDUGV�� )XUWKHU��RQO\�DERXW�RQH-KDOI�WKH�6WDWH�+LJKZD\�6\VWHP���� 
�����KDV�EHHQ�GHVLJQHG�EDVHG�RQ�PRGHUQ�PHWKRGV� 



'DWD�3RLQWV 
 
���5RDGZD\�GHSDUWXUH�LV�WKH�OHDGLQJ�FDXVH�RI�VHULRXV�LQMXULHV�DQG�GHDWKV�LQ�.DQVDV� 
%HWZHHQ������DQG�������URDGZD\�GHSDUWXUH�ZDV�WKH�ILUVW�KDUPIXO�HYHQW�LQ�������IDWDOLWLHV�DQG�������
VHULRXV�LQMXULHV��PDNLQJ�LW�WKH�QXPEHU�RQH�VRXUFH�RI�GDQJHU�WR�GULYHUV�DQG�SDVVHQJHUV�LQ�.DQVDV��'XULQJ�
WKHVH�\HDUV��VXFK�FUDVKHV�DFFRXQWHG�IRU�DERXW����SHUFHQW�RI�DOO�WKRVH�UHSRUWHG�LQ�.DQVDV�DQG�RYHU�KDOI�
RI�WKRVH�LQYROYLQJ�VHULRXV�LQMXULHV�RU�GHDWKV��&RPSDUHG�ZLWK�RWKHU�FUDVK�FDXVHV��WKH�LPSDFW�RI�URDGZD\� 
GHSDUWXUHV�RQ�GULYHUV�DQG�SDVVHQJHUV�LV�OLNHO\�WR�EH�PRUH�VHYHUH� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
���5RDGZD\�GHSDUWXUH�HYHQWV�LQYROYLQJ�WZR�RU�PRUH�YHKLFOHV�DUH�PRVW�FRPPRQO\�WKH�UHVXOW�RI�
VDPH-GLUHFWLRQ�VLGHVZLSHV��EXW�KHDG-RQ�FROOLVLRQV�UHVXOW�LQ�WKH�KLJKHVW�QXPEHU�RI�IDWDOLWLHV�� 
5RDGZD\�GHSDUWXUH�FUDVKHV�LQFOXGH�WKRVH�UHVXOWLQJ�IURP�ODQH�GHSDUWXUH��ZLWKRXW�OHDYLQJ�WKH�URDGZD\�
VXUIDFH�EHIRUH�WKH�ILUVW�KDUPIXO�HYHQW��7KHVH�ODQH�GHSDUWXUHV�FDQ�EH�ERWK�YROXQWDU\�RU�LQYROXQWDU\��6XFK�
FUDVKHV�DUH�DOPRVW�DOZD\V�PXOWL-YHKLFOH��:KLOH�VLGHVZLSH�FUDVKHV�LQ�WKH�VDPH�GLUHFWLRQ�PDNH�XS�PRVW� 
RI�WKHVH�FUDVKHV��RSSRVLWH�GLUHFWLRQ�LQ�JHQHUDO�DQG�KHDG-RQ�LQ�SDUWLFXODU�FODLP�WKH�PRVW�OLYHV��6WUDWHJLHV�
IRFXVHG�RQ�WKHVH�FUDVK�W\SHV�JHQHUDOO\�ZRUN�WRZDUG�SUHYHQWLRQ� 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

�����5RDGZD\�'HSDUWXUH 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
���%HVLGHV�GLWFKHV��WUHH�VWULNHV�DUH�WKH�OHDGLQJ�FDXVH�RI�IL[HG�REMHFW� 
IDWDOLWLHV�� 
%HWZHHQ������DQG������WKHUH�ZHUH��������FUDVKHV�ZKHUH�WKH�ILUVW�RU�PRVW�KDUPIXO�
HYHQW�LQYROYHG�VWULNLQJ�D�IL[HG�REMHFW��VXFK�DV�D�GLWFK��WUHH�RU�FXOYHUW��2I�WKHVH������
UHVXOWHG�LQ�DW�OHDVW�RQH�IDWDOLW\��6WUDWHJLHV�IRFXVHG�RQ�WKHVH�FUDVK�W\SHV�JHQHUDOO\�
ZRUN�WRZDUG�IRUJLYHQHVV��)L[HG�REMHFWV�WKDW�VKRXOG�EH�H[SHFWHG�DORQJ�WKH�URDG��VXFK�
DV�GLWFKHV�DQG�VLJQSRVWV��DUH�HQJLQHHUHG�WR�UHGXFH�VHYHULW\�ZKHQ�VWUXFN��2WKHU�IL[HG�
REMHFWV�PD\�EH�UHPRYHG��VXFK�DV�WUHHV���UHORFDWHG��VXFK�DV�XWLOLWLHV���RU�VKLHOGHG�
�VXFK�DV�EULGJH�SLHUV��E\�HQJLQHHUHG�IL[HG�REMHFWV��VXFK�DV�JXDUGUDLO��WR�DOVR�UHGXFH�
VHYHULW\� 

 
 
 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



3HUIRUPDQFH�0HDVXUH 
 
5RDGZD\�GHSDUWXUH�FUDVKHV�KHOG�VWHDG\�XQWLO������ 
6LQFH�����—WKH�\HDU�WKH�PRVW�UHFHQW�.DQVDV�FUDVK�UHSRUWLQJ�IRUP�ZDV�XVHG�E\�DOO�
DJHQFLHV�VWDWHZLGH—ZH�KDYH�DYHUDJHG�������IDWDO�DQG�LQMXU\�URDGZD\�GHSDUWXUH�
FUDVKHV�SHU�\HDU��EDVHG�RQ�ILUVW�KDUPIXO�HYHQW���:H�KRSH�WKH������DQG������ 
QXPEHUV�DUH�WKH�EHJLQQLQJ�RI�D�SRVLWLYH�WUHQG�DQG�QRW�DQ�DQRPDO\�LQ�WKH�GDWD��,W�
PD\�UHIOHFW�DQ�LQFUHDVLQJ�QXPEHU�RI�YHKLFOHV�KDYLQJ�ODQH-GHSDUWXUH�ZDUQLQJ� 
V\VWHPV��&RXSOH�WKLV�ZLWK�WKH�VWUDWHJLHV�RXWOLQHG�EHORZ��RXU�WDUJHW�LV�WR�EH�DW�RU�
EHORZ�������IDWDO�DQG�LQMXU\�FUDVKHV�E\�������RU�DQ�DYHUDJH�RI����SHU�GD\� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

������5RDGZD\�'HSDUWXUH 



6WUDWHJLHV 
 
���'HYHORS�DQG�LPSOHPHQW�D�VDIHW\�FRUULGRU�SURJUDP� 
6HYHUDO�VWDWHV�KDYH�GHYHORSHG�VXFFHVVIXO�VDIHW\�FRUULGRU�SURJUDPV���7KLV�DSSURDFK�EHJLQV�E\�LGHQWLI\LQJ�
KLJKZD\�FRUULGRUV�ZLWK�VDIHW\�LVVXHV��LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�KLJK�FUDVK�IUHTXHQFLHV�RU�UDWHV��WKHQ�
XVLQJ�D��(�DSSURDFK��HQJLQHHULQJ��HQIRUFHPHQW��HGXFDWLRQ�DQG�HPHUJHQF\�PHGLFDO�VHUYLFHV��WR�LGHQWLI\�
WUHDWPHQWV�DQG�VWUDWHJLHV�WR�LPSURYH�FRUULGRU�VDIHW\� 
 

 
���,PSOHPHQW�WKH�)+:$¶V�('&�-5HGXFLQJ�5XUDO�5RDGZD\�'HSDUWXUH�LQLWLDWLYH� 
$FFRUGLQJ�WR�WKH�)+:$��³6\VWHPLF�DSSOLFDWLRQ�RI�SURYHQ�VDIHW\�FRXQWHUPHDVXUHV�RQ�UXUDO�URDGV�KHOSV�
NHHS�YHKLFOHV�LQ�WKH�WUDYHO�ODQH�DQG�UHGXFH�WKH�LQFLGHQFH�DQG�VHYHULW\�RI�URDGZD\�GHSDUWXUH�FUDVKHV�´� 
,Q�.DQVDV��URDGZD\�GHSDUWXUH�FUDVKHV�UHSUHVHQW�DERXW����SHUFHQW�RI�DOO�IDWDO�FUDVKHV��ZLWK�RYHU�WZR-
WKLUGV�RI�WKHVH�LQ�UXUDO�DUHDV��6XEVWDQWLDO�LPSURYHPHQWV�RQ�WKHVH�URDGV�FDQ�EH�GLIILFXOW�WR�PDNH�GXH�WR�
WKH�VL]H�RI�WKH�QHWZRUN��)XUWKHU��WKHVH�URDGV�DUH�RIWHQ�RZQHG�E\�ORFDO�DJHQFLHV�ZLWK�OLPLWHG�UHVRXUFHV�
DQG�WHFKQLFDO�H[SHUWLVH�LQ�VDIHW\�DQDO\VLV��7KLV�LQLWLDWLYH�LQFOXGHV�D�OLVW�RI�RYHU�D�GR]HQ�UHFRPPHQGHG�
FRXQWHUPHDVXUHV��(DFK�ZLOO�EH�HYDOXDWHG�DQG�ZKHUH�DSSURSULDWH�LPSOHPHQWHG�LQ�.DQVDV�RQ�ERWK�VWDWH�
KLJKZD\V�DQG�ORFDOO\-RZQHG�URDGV� 
 
���3URPRWH�V\VWHPLF�ORZ-FRVW�FRXQWHUPHDVXUHV�IRU�UHGXFLQJ� 
FUDVKHV�DW�KRUL]RQWDO�FXUYHV� 
+RUL]RQWDO�FXUYHV�UHSUHVHQW�QHDUO\�RQH�LQ�WKUHH�IDWDO�URDGZD\�GHSDUWXUH�
FUDVKHV��7KLV�SURJUDP�PD\�LQFOXGH�WDUJHWHG�LPSURYHPHQWV��VXFK�DV�KLJK-
IULFWLRQ�VXUIDFH�WUHDWPHQW��DW�FXUYHV�ZLWK�D�SDWWHUQ�RI�FRUUHFWDEOH�FUDVKHV�� 
DQG�ORZHU-FRVW�V\VWHPLF�LPSURYHPHQWV��VXFK�DV�HQKDQFHG�VLJQLQJ�DQG� 
GHOLQHDWLRQ��DW�PXOWLSOH�FXUYHV�LGHQWLILHG�EDVHG�RQ�FRPPRQ�ULVN�IDFWRUV� 
 
 
 
 
 
���&UHDWH�DQG�GHOLYHU�HGXFDWLRQ�FDPSDLJQV�WKDW�WDUJHW�IDFWRUV�LQ�URDGZD\�GHSDUWXUH�FUDVKHV� 
5RDGZD\�GHSDUWXUH�FUDVKHV��OLNH�DOO�FUDVKHV��EHJLQ�ZLWK�IRXU�FRQWULEXWLQJ�IDFWRUV��WKH�GULYHU��WKH�YHKLFOH��
WKH�URDG�DQG�WKH�HQYLURQPHQW��1DWLRQZLGH��GULYHU-UHODWHG�IDFWRUV�FRQWULEXWH�WR�RYHU����SHUFHQW�RI�DOO�
FUDVKHV��7KHVH�LQFOXGH�FRQWULEXWLQJ�FLUFXPVWDQFHV�VXFK�DV�LQDWWHQWLRQ��GURZV\�GULYLQJ�DQG�WRR�IDVW�IRU�
FRQGLWLRQV��7KLV�VWUDWHJ\�ZLOO�LGHQWLI\�RXWVWDQGLQJ�IDFWRUV�DVVRFLDWHG�ZLWK�GULYHUV�LQ�URDGZD\�GHSDUWXUH�
FUDVKHV�DQG�GHYHORS�UHODWHG�HGXFDWLRQDO�PDWHULDOV�WR�SRVLWLYHO\�LQIOXHQFH�GULYHU�EHKDYLRU�RQ�ERWK�VWDWH�
KLJKZD\V�DQG�ORFDOO\-RZQHG�URDGV� 
 
 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 

/DZ�(QIRUFHPHQW 
 
+LJK-YLVLELOLW\�HQIRUFHPHQW�FDPSDLJQV�KDYH�EHHQ�XVHG�WR�GHWHU�DJJUHVVLYH�GULYLQJ�DQG�VSHHGLQJ��,Q�
WKH�KLJK-YLVLELOLW\�HQIRUFHPHQW�PRGHO��ODZ�HQIRUFHPHQW�WDUJHWV�VHOHFWHG�KLJK-FUDVK�RU�KLJK-YLRODWLRQ�
JHRJUDSKLFDO�DUHDV�XVLQJ�HLWKHU�H[SDQGHG�UHJXODU�SDWUROV�RU�GHVLJQDWHG�DJJUHVVLYH�GULYLQJ�SDWUROV��
7KLV�PRGHO�LV�EDVHG�RQ�WKH�VDPH�SULQFLSOHV�DV�KLJK-YLVLELOLW\�VHDW�EHOW�DQG�DOFRKRO-LPSDLUHG-GULYLQJ�
HQIRUFHPHQW—WR�FRQYLQFH�WKH�SXEOLF�WKDW�VSHHGLQJ�DQG�DJJUHVVLYH�GULYLQJ�DFWLRQV�DUH�OLNHO\�WR�EH� 
GHWHFWHG�DQG�WKDW�RIIHQGHUV�ZLOO�EH�DUUHVWHG�DQG�SXQLVKHG� 
 
,Q�WKH�KLJK-YLVLELOLW\�HQIRUFHPHQW�PRGHO��RIILFHUV�IRFXV�RQ�GULYHUV�ZKR�FRPPLW�FRPPRQ�DJJUHVVLYH�
GULYLQJ�DFWLRQV�VXFK�DV�VSHHGLQJ�DQG�IROORZLQJ�WRR�FORVHO\��(QIRUFHPHQW�LV�SXEOLFL]HG�ZLGHO\��7KH�
VWUDWHJ\�LV�YHU\�VLPLODU�WR�VDWXUDWLRQ�SDWUROV�GLUHFWHG�DW�DOFRKRO-LPSDLUHG�GULYHUV��%HFDXVH�VSHHGLQJ�
DQG�DJJUHVVLYH�GULYLQJ�DUH�PRYLQJ�YLRODWLRQV��RIILFHUV�FDQQRW�XVH�FKHFNSRLQWV��5DWKHU��WKH\�PXVW� 
REVHUYH�GULYLQJ�EHKDYLRU�RQ�WKH�URDG� 
 
6HYHUDO�VWXGLHV�KDYH�FUHGLWHG�KLJK-YLVLELOLW\�HQIRUFHPHQW�FDPSDLJQV�ZLWK�UHGXFLQJ�FUDVKHV��VSHHGLQJ�
DQG�RWKHU�YLRODWLRQV� 



���3URYLGH�ORFDO�URDGZD\�VDIHW\�WUDLQLQJ�DQG�UHVRXUFHV�WKURXJK�/7$3�DQG� 
GLUHFW�WHFKQLFDO�DVVLVWDQFH�IURP�/7$3¶V�/RFDO�)LHOG�/LDLVRQ�3URJUDP� 
7KH�6WDWH�+LJKZD\�6\VWHP�UHSUHVHQWV�OHVV�WKDQ���SHUFHQW�RI�DOO�SXEOLF�URDGV�LQ�WKH�
VWDWH��7KH�UHPDLQLQJ����SHUFHQW�DUH�RZQHG�E\�FLWLHV��FRXQWLHV�DQG�WRZQVKLSV��HDFK�
ZLWK�YDU\LQJ�GHJUHH�RI�H[SHUWLVH�LQ�PDWWHUV�UHODWHG�WR�URDGZD\�VDIHW\��7KH�/RFDO�
7HFKQLFDO�$VVLVWDQFH�3URJUDP�DGPLQLVWHUHG�E\�WKH�8QLYHUVLW\�RI�.DQVDV� 
7UDQVSRUWDWLRQ�&HQWHU�SURYLGHV�WUDLQLQJ��WHFKQLFDO�UHVRXUFHV�DQG�QRZ�GLUHFW�FRQWDFW�
WKURXJK�OLDLVRQV�WR�WKHVH�ORFDO�MXULVGLFWLRQV� 
 
���8SGDWH�DQG�LPSOHPHQW�D�QHZ�UXPEOH�VWULS�SROLF\� 
.'27¶V�UXPEOH�VWULS�SROLF\�ZDV�ODVW�XSGDWHG�LQ�������$W�WKH�WLPH��FHQWHUOLQH�UXPEOH�
VWULSV��&/56��ZHUH�DGGHG�WR�WKH�SROLF\��6LQFH�WKHQ��QHDUO\�������PLOHV�RI�&/56�KDYH�
EHHQ�LQVWDOOHG��$�VWXG\�FRQGXFWHG�E\�.DQVDV�6WDWH�8QLYHUVLW\�HYDOXDWHG�WKH�LPSDFW� 
RI�&/56�LQ�.DQVDV�DQG�IRXQG�FURVV-RYHU�FUDVKHV�ZHUH�UHGXFHG�E\����SHUFHQW�� 
6KRXOGHU�UXPEOH�VWULSV�DOVR�VDYH�OLYHV�E\�UHGXFLQJ�WKH�SRWHQWLDO�IRU�UXQ-RII-URDG�
FUDVKHV��)RU�HDFK��H[SDQVLRQ�RI�XVH�DQG�PHWKRG�RI�GHOLYHU\�ZLOO�EH�FRQVLGHUHG�LQ�WKH�
QHZ�SROLF\� 
 
���,GHQWLI\�DQG�DGG�VDIHW\�HQKDQFHPHQWV�WR�SDYHPHQW�SUHVHUYDWLRQ�SURMHFWV� 
$OWKRXJK�GLIILFXOW�WR�TXDQWLI\��VXUIDFH�FRQGLWLRQ�LV�DQ�LPSRUWDQW�FRPSRQHQW�RI�KLJKZD\�
VDIHW\��:HW�URDGV�DQG�LF\�URDGV�DUH�FDSWXUHG�LQ�FUDVK�GDWD��EXW�SRWKROHV��EURNHQ�
SDYHPHQW��DQG�ZDVKERDUGV��RQ�JUDYHO�URDGV��DUH�QRW��$QQXDOO\��.'27�ZRUNV�WR� 
UHVXUIDFH�DURXQG�������FHQWHUOLQH�PLOHV�RI�VWDWH�KLJKZD\V�WKURXJK�WKH�3DYHPHQW�
3UHVHUYDWLRQ�3URJUDP��:KLOH�WKH�SURJUDP�LV�GULYHQ�H[FOXVLYHO\�E\�VXUIDFH�FRQGLWLRQ��
WKHVH�SURMHFWV�SURYLGH�RSSRUWXQLW\�WR�LGHQWLI\�DQG�FRQVWUXFW�VDIHW\�IHDWXUHV�VXFK�DV�
URFN�ZHGJH�RU�QDUURZ�SDYHG�VKRXOGHUV��WDSHUHG�SDYHPHQW�HGJH��UXPEOH�VWULSV��IL[HG-
REMHFW�UHPRYDO�DQG�URDGVLGH�VDIHW\�KDUGZDUH�LPSURYHPHQWV� 
 
 
5HIHUHQFH�$SSHQGL[�&�IRU�5RDGZD\�'HSDUWXUH�DFWLRQ�SODQ� 

������5RDGZD\�'HSDUWXUH 



&KDSWHU�� 2FFXSDQW�3URWHFWLRQ 

% XFNOLQJ�XS�LV�WKH�PRVW�HIIHFWLYH�SURWHFWLRQ�GXULQJ�D�FDU�FUDVK��7KH�1DWLRQDO�+LJKZD\�7UDIILF�6DIHW\� 
$GPLQLVWUDWLRQ��1+76$��HVWLPDWHV�WKDW�ODS�VKRXOGHU�VHDW�EHOWV��ZKHQ�XVHG�FRUUHFWO\��UHGXFH�WKH�

ULVN�RI�IDWDO�LQMXULHV�WR�IURQW-VHDW�SDVVHQJHU�FDU�RFFXSDQWV�E\����SHUFHQW�DQG�PRGHUDWH-WR-FULWLFDO� 
LQMXULHV�E\����SHUFHQW�� 
 
)RU�OLJKW-WUXFN�RFFXSDQWV��WKH�SURWHFWLRQ�LV�HYHQ�EHWWHU��VHDW�EHOWV�UHGXFH�WKH�ULVN�RI�IDWDO�LQMXU\�E\����
SHUFHQW�DQG�PRGHUDWH-WR-FULWLFDO�LQMXU\�E\����SHUFHQW� 
 
.DQVDV�KDV�WZR�VHDW�EHOW�ODZV�ZKLFK�FRYHU�RFFXSDQWV�LQ�DOO�SDVVHQJHU�YHKLFOHV��FDUV��YDQV��SLFNXS�

WUXFNV�DQG�689V���SOXV�IHGHUDO�UHJXODWLRQV�ZKLFK�UHTXLUH�VHDW�EHOW�XVH�LQ�FRPPHUFLDO�YHKLFOHV� 
 
7KH�6DIHW\�%HOW�8VH�$FW��.6$��-������UHTXLUHV�DOO�RFFXSDQWV�DJHV����DQG�ROGHU�WR�³KDYH�D�VDIHW\�EHOW�
SURSHUO\�IDVWHQHG´�ZKHQ�D�FDU�LV�LQ�PRWLRQ��7KH�&KLOG�3DVVHQJHU�6DIHW\�$FW��.6$��-������UHTXLUHV� 
GULYHUV�WR�SURYLGH�IRU�WKH�SURWHFWLRQ�RI�FKLOGUHQ�\RXQJHU�WKDQ�DJH����E\�SURSHUO\�XVLQJ�FKLOG�SDVVHQJHU�
VDIHW\�UHVWUDLQWV�RU�VHDW�EHOWV�� 
 
.DQVDV�UHOLHV�RQ�WZR�DQQXDO�REVHUYDWLRQDO�VXUYH\V�WR�GHWHUPLQH�VHDW�EHOW�XVH�LQ�YHKLFOHV��7KH� 
REVHUYDWLRQDO�VXUYH\��ZKLFK�LV�UHTXLUHG�E\�WKH�1DWLRQDO�+LJKZD\�7UDIILF�6DIHW\�$GPLQLVWUDWLRQ��1+76$���
LV�FRQGXFWHG�HDFK�VXPPHU�DQG�IRFXVHV�RQ�SDVVHQJHU�YHKLFOH�GULYHUV�DQG�IURQW-VHDW�RXWERDUG-SRVLWLRQ�
SDVVHQJHUV��'DWD�UHOHDVHG�E\�.'27�LQ������VKRZHG����SHUFHQW�RI�IURQW�VHDW�RFFXSDQWV�ZHUH�XVLQJ�VHDW�
EHOWV��D�VL]DEOH�LQFUHDVH�IURP����SHUFHQW�LQ������� 
 
7KH�FKLOG�VXUYH\��ZKLFK�LV�QRW�UHTXLUHG�E\�1+76$��LV�FRQGXFWHG�LQ�HDUO\�VSULQJ�DQG�IRFXVHV�RQ�FKLOGUHQ�
\RXQJHU�WKDQ�DJH�����,Q�������WKH�REVHUYDWLRQ�UDWH�IRU�FKLOGUHQ�DJHV��-���ZDV����SHUFHQW��XS�IURP����
SHUFHQW�LQ������ 
 
7KH�RXWFRPH�VRXJKW�E\�WKH�2FFXSDQW�3URWHFWLRQ�(PSKDVLV�$UHD�7HDP�LV�WKH�LPSOHPHQWDWLRQ�RI�WKH�
6+63�VWUDWHJLHV��6RPH�HIIRUWV�ZLOO�EH�VWDWHZLGH��RWKHUV�ZLOO�WDUJHW�VSHFLILF�GHPRJUDSKLFV�RU�JHRJUDSKLF�
DUHDV�ZLWK�ORZ�UDWHV�RI�VHDW�EHOW�XVH�� 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ��������� 



������2FFXSDQW�3URWHFWLRQ 

'DWD�3RLQW 
 
���7KH�KLJKHVW�ULVN-WDNHUV��SLFN-XS�WUXFN�RFFXSDQWV� 
1RW�ZHDULQJ�VHDW�EHOWV�LV�PRVW�SUHYDOHQW�DPRQJ�GULYHUV�DQG�SDVVHQJHUV�RI�SLFN-XS�
WUXFNV��$OWKRXJK�EHOW�XVH�UDWHV�DPRQJ�DOO�YHKLFOH�W\SHV�KDYH�LQFUHDVHG�VLQFH�������
EHOW�XVH�LQ�WUXFNV�KDV�FRQVLVWHQWO\�EHHQ�REVHUYHG�WR�EH�EHWZHHQ����WR����SHUFHQWDJH�
SRLQWV�ORZHU�WKDQ�RWKHU�YHKLFOH�W\SHV� 



����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 

3HUIRUPDQFH�0HDVXUH 
 
7KH�2FFXSDQW�3URWHFWLRQ�(PSKDVLV�$UHD�7HDP�VHHNV�WR�UHGXFH�YHKLFOH�IDWDOLWLHV�DQG�
VHULRXV�LQMXULHV�IURP�����-�����E\�LQFUHDVLQJ�WKH�XVH�RI�VDIHW\�UHVWUDLQWV��7KH�WDUJHW�
LV�WR�DFKLHYH�DQ�REVHUYHG�EHOW�XVH�UDWH�RI����SHUFHQW�E\�������ZLWK�DQ�LQWHULP�WDUJHW�
RI����SHUFHQW�LQ�������6WDWLVWLFV�VXSSRUW�WKDW�DQ�LQFUHDVH�RI�SURSHU�EHOW�XVH�VKRXOG�
UHVXOW�LQ�D�GHFUHDVH�LQ�WKH�QXPEHU�RI�IDWDOLWLHV� 



6WUDWHJLHV 
 
���&UHDWH�D�WDUJHWHG�PHGLD�FDPSDLJQ�GLUHFWHG�WRZDUG�SLFNXS�GULYHUV�� 
6WDWLVWLFV�VKRZ�WKDW�VHDW�EHOW�XVH�LV�ORZHVW�DPRQJ�RFFXSDQWV�LQ�SLFNXS�WUXFNV�DQG�LQ�UXUDO�VHWWLQJV��7KH�
PHGLD�FRQWUDFWRU�VKRXOG�GHYHORS�PDWHULDOV�WDUJHWLQJ�SLFNXS�GULYHUV�DQG�WKHLU�LQIOXHQFHUV� 
 
���3URYLGH�IXQGLQJ�DQG�RWKHU�IRUPV�RI�VXSSRUW�IRU�ODZ�HQIRUFHPHQW�HIIRUWV�WR�XSKROG�RFFXSDQW�
SURWHFWLRQ�ODZV�� 
/DZ�HQIRUFHPHQW�RIILFHUV�DUH�PRUH�OLNHO\�WR�HQIRUFH�RFFXSDQW�SURWHFWLRQ�ODZV�LI�WKH\�DUH�WUDLQHG�LQ�WKH�
LPSRUWDQFH�RI�XVLQJ�VDIHW\�UHVWUDLQWV�DW�HYHU\�VWDJH�RI�OLIH��2IWHQ��DJHQFLHV�RSHUDWH�RQ�WLJKW�EXGJHWV�
ZLWK�ORZ�PDQSRZHU��VR�IXQGLQJ�LV�QHHGHG�IRU�RYHUWLPH�HQIRUFHPHQW��WUDLQLQJ�DQG�HTXLSPHQW�SXUFKDVHV� 
 
���&ROODERUDWH�ZLWK�VWDWH�DQG�ORFDO�SDUWQHUV��LQFOXGLQJ�HPSOR\HUV��WR�SURPRWH�VHDW�EHOW�XVDJH�
WKURXJK�HGXFDWLRQ�DQG�LQFHQWLYH�SURJUDPV� 
0DQ\�SDUWQHUV�DUH�QHHGHG�WR�HIIHFWLYHO\�UHDFK�WKH�SXEOLF�ZLWK�RXU�VHDW�EHOW�PHVVDJH��$�FRQVLVWHQW� 
PHVVDJH�LV�PRVW�GHVLUDEOH�DQG�FDQ�RQO\�EH�DFKLHYHG�WKURXJK�WKHVH�SDUWQHUVKLSV� 
 
���(QKDQFH�H[LVWLQJ�SULPDU\�VHDW�EHOW�ODZ�WR�LQFOXGH�DOO�VHDWLQJ�SRVLWLRQV��LQFUHDVH�ILQHV�DQG� 
DVVHVV�FRXUW�FRVWV� 
6WDWHV�ZLWK�VWURQJ�ODZV�FRQVLVWHQWO\�VKRZ�KLJKHU�VHDW�EHOW�XVH�DQG�ORZHU�IDWDOLW\�UDWHV� 
 
���$QDO\]H�H[LVWLQJ�DQG�QHZ�GDWD�VRXUFHV�WR�GHILQH�DQG�VXSSRUW�WKH�SULRULWL]DWLRQ�RI� 
VWUDWHJLHV� 
6WURQJ�DQG�RQJRLQJ�GDWD�DQDO\VLV�LV�DQ�HVVHQWLDO�FRPSRQHQW�RI�DQ\�RFFXSDQW�SURWHFWLRQ�SURJUDP�WR� 
HQVXUH�WLPH�DQG�UHVRXUFHV�DUH�EHLQJ�XWLOL]HG�HIIHFWLYHO\� 
 
 
5HIHUHQFH�$SSHQGL[�&�IRU�2FFXSDQW�3URWHFWLRQ�DFWLRQ�SODQ� 

������2FFXSDQW�3URWHFWLRQ 



&KDSWHU�� ,PSDLUHG�'ULYLQJ 

, PSDLUHG�GULYLQJ�FRQVLVWV�RI�GULYLQJ�XQGHU�WKH�LQIOXHQFH�RI�DOFRKRO��GUXJV�RU�DQ\�RWKHU�PLQG�DOWHULQJ�
FKHPLFDO��RU�DQ\�FRPELQDWLRQ�RI�WKH�GUXJV�ZKHWKHU�OHJDO�RU�LOOHJDO��7KH�,PSDLUHG�'ULYLQJ�(PSKDVLV�

$UHD�7HDP�IRFXVHV�RQ�HGXFDWLRQDO�DQG�HQIRUFHPHQW�HIIRUWV�IRU�DOFRKRO�DQG�GUXJV�DQG�SURYLGHV�JXLGLQJ�
SULQFLSOHV�IRU�ERWK�HGXFDWLRQDO�DQG�HQIRUFHPHQW�HIIRUWV��:LWK�WKH�UHFHQW�OHJDOL]DWLRQ�RI�PDULMXDQD�LQ�
ERUGHULQJ�VWDWHV�UHVXOWLQJ�LQ�HDV\�DFFHVV��PDULMXDQD�KDV�EHFRPH�WKH�PRVW�FRQFHUQLQJ�LPSDLULQJ� 
VXEVWDQFH�LQ�.DQVDV� 
 

7R�FRPEDW�EHLQJ�XQGHU�WKH�LQIOXHQFH�RI�PDULMXDQD�ZKLOH�GULYLQJ��.DQVDV�KDV�OHG�WKH�FRXQWU\ 
LQ�VWXG\LQJ�URDGVLGH�RUDO�IOXLG�LQVWUXPHQW�WHVWLQJ�E\�ODZ�HQIRUFHPHQW�RIILFHUV� 

 
,Q�DGGLWLRQ��QHZ�PDUNHWLQJ�PHVVDJHV�DERXW�³GULYLQJ�KLJK´�KDYH�EHHQ�SOD\HG�LQ�DOO�IRUPV�RI�PHGLD 
RXWOHWV� 
 
5RDGVLGH�WHVWLQJ�WHFKQRORJ\�LV�QRZ�FXUUHQWO\�DYDLODEOH�WR�WHVW�IRU�WKH�SUHVHQFH�RI�LOOHJDO�GUXJV�LQ�D� 
GULYHU¶V�V\VWHP��7KH�.DQVDV�/HJLVODWXUH�PDGH�FKDQJHV�LQ������WR�IDFLOLWDWH�URDGVLGH�RUDO�IOXLGV� 
SUHOLPLQDU\�WHVWLQJ�E\�ODZ�HQIRUFHPHQW� 
 
7KH�ILQDO�SKDVH�IRU�WRWDO�LPSOHPHQWDWLRQ�RI�URDGVLGH�WHVWLQJ�LV�WR�SURYLGH�WKH�LQVWUXPHQWV�WR�ODZ� 
HQIRUFHPHQW�DQG�DXWKRUL]H�WKHP�WR�XVH�LQ�DOO�VXVSHFWHG�LPSDLUHG�GULYLQJ�FDVHV��7ZHOYH�URDGVLGH�RUDO�
IOXLGV�WHVWLQJ�LQVWUXPHQWV�KDYH�EHHQ�DSSURYHG�IRU�SXUFKDVH�IRU�WKH�.DQVDV�+LJKZD\�3DWURO�ZKR�LV� 
LQVWLWXWLQJ�D�SURJUDP�WR�SURYLGH�ILHOG�WHVWLQJ�DFURVV�.DQVDV�E\�SDUWQHULQJ�ZLWK�ORFDO�ODZ�HQIRUFHPHQW�
DJHQFLHV� 
 
.DQVDV�IRUHQVLF�FULPH�ODEV�ZHUH�QRW�HTXLSSHG�WR�WHVW�RUDO�IOXLGV�VR�.'27�KDV�SXUFKDVHG�WZR�VFLHQWLILF�
LQVWUXPHQWV�ZLWK�D�WKLUG�SXUFKDVH�LQ�WKH�ZRUNV��7KLV�ZLOO�DOORZ�.DQVDV�FULPH�ODEV�WR�WHVW�RUDO�IOXLGV�DW�
WKH�QHFHVVDU\�HYLGHQWLDU\�OHYHO�WR�SURYLGH�OHYHOV�DQG�W\SHV�RI�GUXJV�LQ�WKH�GULYHU¶V�V\VWHP� 
 
)LQDOO\��IRFXVLQJ�RQ�WKH�DIWHUFDUH�RI�DQ\RQH�DUUHVWHG�RQ�GULYLQJ�XQGHU�WKH�LQIOXHQFH�RIIHQVHV��LJQLWLRQ�
LQWHUORFN��ZKLFK�PRQLWRUV�DOFRKRO�RQO\��KDV�EHHQ�VWDWLVWLFDOO\�VKRZQ�WR�UHGXFH�UHFLGLYLVP�RI�GULYLQJ� 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



XQGHU�WKH�LQIOXHQFH�RIIHQVHV��7KHVH�DUH�SURYHQ�
HIIHFWLYH�ZLWK�','�FDVHV�EHFDXVH�PRVW�SHRSOH�
ZKR�DUH�GULYLQJ�XQGHU�WKH�LQIOXHQFH�RI�GUXJV�DUH�
VWDWLVWLFDOO\�VLPXOWDQHRXVO\�XQGHU�WKH�LQIOXHQFH�
RI�DOFRKRO� 
 
7KH�,PSDLUHG�'ULYLQJ�7HDP�ZRUNV�GLOLJHQWO\�WR� 
DGGUHVV�PDQ\�LVVXHV��DQG�LWV�HIIRUWV�DUH�QRW� 
OLPLWHG�WR�WKH�IHZ�KLJKOLJKWHG�LQ�WKLV�6WUDWHJLF�
+LJKZD\�6DIHW\�3ODQ��7KH�LVVXHV�OLVWHG�KHUH�ZLOO�
EH�PDMRU�IRFXV�DUHDV�IRU�WKH�QH[W�ILYH�\HDUV� 
 
 
 
 
 

 
'DWD�3RLQWV 
 
���'DWD�SURYLGHV�SUREOHP�LGHQWLILFDWLRQ�IRU�'8,�UHODWHG�FUDVKHV��%RWK� 
ORFDWLRQDO�GDWD�DQG�IDWDOLW\�GDWH�DUH�XVHIXO�WR�GHWHUPLQH�ZKHUH�WR� 
FRQFHQWUDWH�HIIRUWV�DQG�SURYLGH�FRXQWHUPHDVXUHV�WKDW�ZRUN� 
$FFRUGLQJ�WR�WKH������)DWDOLW\�$QDO\VLV�5HSRUWLQJ�6\VWHP��)$56��ILQDO�GDWD��SLFNXS�
WUXFN�GULYHUV�KDG�WKH�ODUJHVW�SHUFHQW�GHFUHDVH�LQ�DOFRKRO-LPSDLUHG�GULYHUV�LQYROYHG�
LQ�IDWDO�FUDVKHV�IURP������WR�������GURSSLQJ�����SHUFHQW��689�GULYHUV�LQYROYHG�LQ�
IDWDO�DOFRKRO-LPSDLUHG-GULYLQJ�FUDVKHV�KDG�WKH�ODUJHVW�SHUFHQW�LQFUHDVH�RI����� 
SHUFHQW�DPRQJ�RWKHU�SDVVHQJHU�YHKLFOHV��$OFRKRO-LPSDLUHG�GULYHUV�RI�ODUJH�WUXFNV�
LQYROYHG�LQ�IDWDO�FUDVKHV�KDG�WKH�ODUJHVW�SHUFHQW�LQFUHDVH�RI������SHUFHQW�EXW�QRWH�
WKDW�WKH�SHUFHQWDJH�LV�EDVHG�RQ�PXFK�VPDOOHU�QXPEHUV�WKDQ�RWKHU�YHKLFOH�W\SHV� 
 
���$OFRKRO�LV�LQYROYHG�LQ�PRUH�WKDQ�RQH�LQ�ILYH�IDWDO�FUDVKHV� 
,Q�������.DQVDV�KDG�D�WRWDO�RI�����IDWDOLWLHV�ZLWK����DOFRKRO-LPSDLUHG�GULYLQJ� 
IDWDOLWLHV��RU����SHUFHQW�RI�DOO�IDWDOLWLHV��:KLOH�WKH�DOFRKRO-LPSDLUHG�IDWDOLWLHV�ZHUH�
GRZQ�IURP�D�WRWDO�RI�����LQ�������WKH�SHUFHQWDJH�RI�IDWDOLWLHV�UHPDLQHG�FRQVLVWHQW�
DW����SHUFHQW�RI�DOO�IDWDOLWLHV� 
 

 

������,PSDLUHG�'ULYLQJ 



���$OFRKRO-LQYROYHPHQW�E\�DJH�JURXS�SHDNV�LQ�WKH�HDUO\���V� 
1RW�VXUSULVLQJO\��GULYHUV�LQ�WKH�DJH�FDWHJRU\���-���DUH�LQYROYHG�LQ�PRUH�DOFRKRO-
LQYROYHG�FUDVKHV�WKDQ�DQ\�RWKHU�DJH�JURXS��$W�WKLV�DJH��DOFRKRO�LV�OHJDO�WR�SXUFKDVH�
DQG�FRQVXPH�ZKLOH�QHXURVFLHQFH�LQGLFDWHV�WKH�EUDLQ�LV�QRW�\HW�IXOO\�GHYHORSHG��
OHDGLQJ�WR�D�KLJKHU�SURSHQVLW\�IRU�ULVN-WDNLQJ� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3HUIRUPDQFH�0HDVXUH 
 
6WDWLVWLFV�ZLOO�WHOO�XV�WZR�LQ�ILYH�.DQVDQV�DUH�LQYROYHG�LQ�RU�DIIHFWHG�E\�DQ�DOFRKRO-
UHODWHG�FUDVK�DW�VRPH�SRLQW�LQ�WKHLU�OLYHV��7KH�HPRWLRQDO�DQG�HFRQRPLF�WROOV�WKHVH�
SUHYHQWDEOH�FUDVKHV�WDNH�RQ�VRFLHW\�DUH�LPPHDVXUDEOH��%XW�SHUIRUPDQFH�PHDVXUHV�
FDQ�EH�WUDFNHG�DQG�PHDVXUHG��WKXV�EHWWHU�RXWFRPHV�FDQ�EH�DFKLHYHG� 
 
7R�UHGXFH�WKH�VLJQLILFDQW�DQG�RYHUZKHOPLQJ�LPSDFW�WKHVH�FUDVKHV�KDYH�RQ�VRFLHW\�
DQG�UHGXFH�WKH�YLFWLPL]DWLRQ�WKDW�LV�FDXVHG�E\�LPSDLUHG�GULYHUV��WKH�,PSDLUHG� 
'ULYLQJ�(PSKDVLV�$UHD�7HDP�LV�FRPPLWWHG�WR�UHGXFLQJ�DOFRKRO�UHODWHG�IDWDOLWLHV�E\���
SHUFHQW�ORZHU�WKDQ�WKH������ILYH-\HDU�DYHUDJH�RI�����RU�QRW�PRUH�WKDQ�DQ�DYHUDJH�
RI����IDWDOLWLHV�LQ������ 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



������,PSDLUHG�'ULYLQJ 

6WUDWHJLHV 
 
���,QVWLWXWH�OHJDOO\�SHUPLVVLEOH�URDGVLGH�RUDO�IOXLGV�WHVWLQJ�SURJUDP�IRU�GUXJ�LPSDLUHG�GULYLQJ� 
7KH�LQLWLDO�.DQVDV�VWXG\�GHPRQVWUDWLQJ�WKH�UHOLDELOLW\�RI�URDGVLGH�RUDO�IOXLGV�ZDV�FRPSOHWHG�ZLWK�OHDG�
DJHQF\�6HGJZLFN�&RXQW\�&ULPLQDO�)RUHQVLFV�/DERUDWRU\��7KH�VWXG\�GHPRQVWUDWHG�WKH�ILHOG-WHVWLQJ� 
LQVWUXPHQW¶V�KLJK�GHJUHH�RI�DFFXUDF\�ZLWK�YDOLGDWLRQV�GRQH�DW�WZR�LQGHSHQGHQW�ODERUDWRULHV��$�KLJK�OHYHO�
RI�FRQILGHQFH�QRZ�H[LVWV�WR�DFFXUDWHO\�PHDVXUH�GUXJV�SUHVHQW�LQ�WKH�ERG\��7R�XVH�RUDO�IOXLGV��WKH�.DQVDV�
/HJLVODWXUH�KDG�WR�PRGLI\�VWDWXWHV�LQ������WR�DXWKRUL]H�WHVWLQJ�RI�RUDO�IOXLGV�IRU�GULYLQJ�XQGHU�WKH� 
LQIOXHQFH�VWDWXWHV��7KDW�ZDV�FRPSOHWHG�DQG�EHFDPH�ODZ�-XO\����������6HOHFW�ODZ�HQIRUFHPHQW�DJHQFLHV�
ZLOO�XVH�WKH�LQVWUXPHQW�WR�HQVXUH�SROLFLHV��SURFHGXUHV�DQG�SURWRFROV�DUH�DSSURSULDWH�IRU�VXFFHVVIXO� 
SURVHFXWLRQ��0RGHO�SROLFLHV�ZLOO�EH�DYDLODEOH�WR�ODZ�HQIRUFHPHQW�DJHQFLHV�WR�DGRSW�WR�HQVXUH�WKH�SURJUDP�
LV�OHJDOO\�DFFHSWDEOH� 
 
���(TXLS�.DQVDV�IRUHQVLF�FULPH�ODEV�WR�WHVW�RUDO�IOXLGV�WR�DOORZ�IRU�FRXUWURRP�HYLGHQFH� 
&XUUHQW�.DQVDV�VWDWXWHV�DOORZ�RUDO�IOXLGV�IRU�SUHOLPLQDU\�WHVWLQJ�RQO\��7KLV�LV�ZKDW�RIILFHUV�XVH�WR� 
HVWDEOLVK�SUREDEOH�FDXVH�IRU�WKH�DUUHVW��7KH�QH[W�VWHS�LV�WR�DOORZ�RUDO�IOXLGV�WR�EH�HQWHUHG�DV�HYLGHQFH�
LQWR�WKH�FRXUW�SURFHHGLQJV��7R�SURYLGH�WKLV��.DQVDV�ODEV�QHHG�LQVWUXPHQWV�FDSDEOH�RI�WHVWLQJ�RUDO�IOXLGV�
IRU�HYLGHQWLDU\�VXEPLVVLRQV��.'27�KDV�SXUFKDVHG�LQVWUXPHQWV�IRU�-RKQVRQ�&RXQW\�6KHULII�DQG�WKH� 
.DQVDV�%XUHDX�RI�,QYHVWLJDWLRQ�ZKR�DUH�FXUUHQWO\�FHUWLI\LQJ�ODE�LQVWUXPHQW�IRU�RUDO�IOXLGV��6HGJZLFN� 
)RUHQVLF�&ULPH�/DE�LV�ZRUNLQJ�ZLWK�.'27�WR�VHFXUH�D�FRQWUDFW�IRU�WKH�SXUFKDVH�RI�WKH�ODE�LQVWUXPHQW��
2QFH�WKHVH�FULPH�ODEV�DUH�FHUWLILHG�IRU�RUDO�IOXLGV��WKH�.DQVDV�/HJLVODWXUH�PXVW�DPHQG�FXUUHQW�VWDWH�ODZ�
WR�DOORZ�RUDO�IOXLGV�WR�EH�XVHG�DV�HYLGHQFH�LQ�FRXUW�� 
 
���,QVWLWXWH�D�VWDWH-ZLGH�HQIRUFHPHQW�XQLW�ZLWK�.DQVDV�+LJKZD\�3DWURO�IRU�RIIHQGHU� 
FRPSOLDQFH�HQIRUFHPHQW�RI�LJQLWLRQ�LQWHUORFN�GHYLFHV��,,'�� 
0RQLWRULQJ�WKRVH�FRQYLFWHG�RI�'8,�RIIHQVHV�LV�NH\�WR�UHGXFLQJ�UHFLGLYLVP�RI�'8,-UHODWHG�DUUHVWV��6WXGLHV�
VKRZ�D�VLJQLILFDQW�UHGXFWLRQ�RI�UHSHDW�'8,�DUUHVWV�IRU�WKRVH�ZKR�KDYH�,,'V�LQVWDOOHG�YV��WKRVH�ZKR�GR�
QRW��6WXGLHV�DOVR�VKRZ�D����SHUFHQW�UHGXFWLRQ�LQ�IDWDOLW\�FUDVKHV�UHODWHG�WR�DOFRKRO�LQ�VWDWHV�UHTXLULQJ�
,,'V��.DQVDV�KDV�OHG�WKH�QDWLRQ�LQ�,,'�UHTXLUHPHQWV�LQFOXGLQJ�UHTXLULQJ�,,'V�IRU�ILUVW�WLPH�RIIHQGHUV��3HU�
FDSLWD��.DQVDV�KDV�WKH�VHFRQG�PRVW�,,'V�GHSOR\HG�LQ�WKH�QDWLRQ��7KH�ZHDN�OLQN�LV�HQIRUFHPHQW�RI�,,'�
UHTXLUHPHQWV��6RPH�RIIHQGHUV�DUH�LOOHJDOO\�FLUFXPYHQWLQJ�WKH�,,'V�RU�JHWWLQJ�³FXUEVLGH�VHUYLFH´�ZKHUH�D�
VREHU�SHUVRQ�EORZV�IRU�WKHP��6RPH�RIIHQGHUV�DUH�QHYHU�JHWWLQJ�DQ�,,'�LQVWDOOHG��7R�DGGUHVV�RIIHQGHU�
FRPSOLDQFH�LVVXHV��.'27�DQG�.+3�KDYH�WHDPHG�XS�WR�SURYLGH�WZR�IXOO�WLPH�WURRSHUV�WR�WUDLQ�.DQVDV�ODZ�
HQIRUFHPHQW�RQ�,,'�YLRODWLRQV��.'27�ZLOO�IXQG�WZR�SRVLWLRQV�DQG�QHFHVVDU\�HTXLSPHQW�IRU�ILYH�\HDUV� 
EHJLQQLQJ�LQ�������7KH�WURRSHUV¶�SULPDU\�IRFXV�LQ�WKH�ILUVW�WKUHH�\HDUV�LV�WUDLQLQJ��ODVW�WZR�\HDUV�ZLOO�EH�
HQIRUFHPHQW�GULYHQ�WR�LQFUHDVH�FRPSOLDQFH�ZLWK�,,'�UHTXLUHPHQWV� 
 
 
5HIHUHQFH�$SSHQGL[�&�IRU�,PSDLUHG�'ULYLQJ�DFWLRQ�SODQ� 



&KDSWHU�� 2OGHU�'ULYHUV 

7 KH�1DWLRQDO�+LJKZD\�7UDIILF�6DIHW\�$GPLQLVWUDWLRQ��1+76$��GHILQHV�WKH�ROGHU�GULYHU�DV�DJH����DQG�
ROGHU��,Q�&RXQWHUPHDVXUHV�7KDW�:RUN��1+76$�SURYLGHV�ROGHU�GULYHU�FKDUDFWHULVWLFV��7KH�GRFXPHQW�

RXWOLQHV�SK\VLFDO�DQG�PHQWDO�DELOLWLHV��GULYLQJ�EHKDYLRUV��DQG�FUDVK�ULVNV�WKDW�FKDQJH�DV�GULYHUV�DJH��
+HDULQJ��PXVFOH�WRQH��UHDFWLRQ�WLPH��DQG�YLVLRQ�DOO�GHFOLQH��&RJQLWLYH�FDSDELOLWLHV�FDQ�GLPLQLVK��)UDJLOLW\�
LQFUHDVHV��DQG�LQMXULHV�WDNH�ORQJHU�WR�KHDO��0HGLFDWLRQV�PD\�FDXVH�GURZVLQHVV�RU�RWKHUZLVH�DIIHFW� 
GULYLQJ��$OO�WKHVH�IDFWRUV�FDQ�FRQWULEXWH�WR�D�GHFOLQH�LQ�GULYLQJ�DELOLW\� 
 
&RXQWHUPHDVXUHV�7KDW�:RUN�DOVR�VWDWHV�WKDW�ROGHU�GULYHUV�SUDFWLFH�VRPH�VDIH�GULYLQJ�EHKDYLRUV��7KH\�
DUH�OHVV�OLNHO\�WKDQ�\RXQJHU�SHRSOH�WR�GULYH�DIWHU�GULQNLQJ�RU�XVLQJ�UHFUHDWLRQDO�GUXJV��7KH\�UHFRJQL]H�
DQG�DYRLG�GULYLQJ�LQ�VLWXDWLRQV�LQ�ZKLFK�WKH\�IHHO�XQFRPIRUWDEOH��VXFK�DV�DW�QLJKW��RQ�KLJK-VSHHG�URDGV��
RU�LQ�XQIDPLOLDU�VLWXDWLRQV��2OGHU�GULYHUV�UDUHO\�GULYH�DJJUHVVLYHO\�RU�VSHHG��DOWKRXJK�WKH\�PD\�GULYH�
PRUH�VORZO\�WKDQ�SUHYDLOLQJ�WUDIILF��ZKLFK�FDQ�EH�ULVN\� 
 
2QH�PRUH�IDFW�DERXW�WKH�����DJH�JURXS�PXVW�EH�DGGUHVVHG��DQG�LW�DGGV�XUJHQF\�WR�WKH�WLPHOLQHVV�RI� 
LPSOHPHQWLQJ�VDIHW\�PHDVXUHV�IRU�ROGHU�GULYHUV� 
 

7KH�6LOYHU�7VXQDPL�KDV�KLW�.DQVDV��$QG�LW�ZLOO�FRQWLQXH�WR�IORRG�WKH�VWDWH�IRU�VHYHUDO�\HDUV� 
 
7KH�³WVXQDPL´�LV�WKH�HQRUPRXV�QXPEHU�RI�%DE\�%RRPHUV�IORZLQJ�LQWR�WKH�ROGHU�GULYHU�VHJPHQW��7KH�
%RRPHU�JHQHUDWLRQ�VSDQV�ELUWK�\HDUV������WR�������KHQFH�WKH�ROGHVW�PHPEHUV�WXUQHG����LQ�����—DQG�
DQ�HVWLPDWHG��������$PHULFDQV�WXUQ����HYHU\�VLQJOH�GD\��7KHVH�%RRPHUV�DUH�MRLQLQJ�DQ�ROGHU�GULYHU�
VHJPHQW�WKDW�DOUHDG\�FRQWDLQV�PRUH�WKDQ����PLOOLRQ�ERUQ�LQ�WKH�6LOHQW�*HQHUDWLRQ�������WR�������DQG�
WKH�*UHDWHVW�*HQHUDWLRQ��EHIRUH������� 
 
,Q�.DQVDV����������SHRSOH�DUH�DJH����RU�ROGHU�LQ�������DQG�DSSUR[LPDWHO\����SHUFHQW�KROG�D�GULYHU¶V�
OLFHQVH��%\�������WKH�����SRSXODWLRQ�ZLOO�EH����������7KH�ODVW�RI�WKH�%RRPHUV�ZLOO�WXUQ����LQ�������$W�
WKDW�SRLQW��WKH�.DQVDV�SRSXODWLRQ�DJH�����LV�SURMHFWHG�WR�EH�����������3RSXODWLRQ�SURMHFWLRQV�SURYLGHG�
E\�:LFKLWD�6WDWH�8QLYHUVLW\¶V�&HQWHU�IRU�(FRQRPLF�'HYHORSPHQW�DQG�%XVLQHVV�5HVHDUFK�� 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



$FFRUGLQJ�WR�$$$��VHQLRUV�DUH�RXWOLYLQJ�WKHLU�GULYLQJ�\HDUV�E\�DQ�DYHUDJH�RI�VHYHQ�
WR����\HDUV��7KLV�QHZV�FRPELQHG�ZLWK�WKH�PDVVLYH�LQIOX[�RI�.DQVDQV�UDSLGO\� 
PRYLQJ�LQWR�WKH�����DJH�JURXS�UHTXLUHV�WKH�2OGHU�'ULYHU�(PSKDVLV�$UHD�7HDP�WR�
TXLFNO\�LPSOHPHQW�LWV�VWUDWHJLHV�IRU�ROGHU�GULYHU�VDIHW\� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
'DWD�3RLQWV 
 
���&UDVKHV�LQYROYLQJ�ROGHU�GULYHUV�DUH�RQ�WKH�ULVH�LQ�.DQVDV� 
6LQFH�������WRWDO�FUDVKHV�LQYROYLQJ�DQ�ROGHU�GULYHU�KDYH�LQFUHDVHG�E\����SHUFHQW��
�7RWDO�QXPEHU�RI�FUDVKHV�LQ������ZDV��������WKH�WRWDO�LQ������ZDV����������7KH� 
QXPEHU�RI�SHRSOH�NLOOHG�RU�ZKR�VXIIHUHG�PLQRU�LQMXULHV�LQ�D�FUDVK�LQYROYLQJ�DQ�ROGHU�
GULYHU�KDV�DOVR�LQFUHDVHG��7KHVH�DUH�FUDVKHV�LQ�ZKLFK�DQ�ROGHU�GULYHU�ZDV�LQYROYHG�� 
7KH�ROGHU�GULYHU�PD\�QRW�KDYH�EHHQ�WKH�FDXVH�RI�WKH�FUDVK�DQG�WKH�ROGHU�GULYHU�
PD\�QRW�KDYH�GLHG��+RZHYHU��DW�OHDVW�RQH�RI�WKH�GULYHUV�ZDV�DJH����RU�ROGHU� 
1RWH��FUDVKHV�FRGHG�DV�³SRVVLEOH�LQMXU\´�RU�³SURSHUW\�GDPDJH�RQO\´�LQ�WKH�.DQVDV� 
0RWRU�9HKLFOH�&UDVK�5HSRUW�DUH�QRW�LQFOXGHG�LQ�WKLV�JUDSK� 
 
 
 

������2OGHU�'ULYHUV 



���'LPLQLVKHG�VSDWLDO�DZDUHQHVV�LV�RIWHQ�D�IDFWRU�LQ�FUDVKHV�LQYROYLQJ�ROGHU�GULYHUV� 
%HWZHHQ������DQG�������D�WRWDO�RI��������FUDVKHV�LQFOXGHG�DQ�ROGHU�GULYHU��7KUHH�RI�WKH�WRS�VL[�GULYHU�
FRQWULEXWLQJ�FLUFXPVWDQFHV�LQ�WKHVH�FUDVKHV�FRXOG�EH�WKH�UHVXOW�RI�GLPLQLVKHG�VSDWLDO�DZDUHQHVV�LQ�WKH�
ROGHU�GULYHU��³)DLOHG�WR�\LHOG�ULJKW�RI�ZD\�´�³IROORZHG�WRR�FORVHO\�´�DQG�³LPSURSHU�ODQH�FKDQJH´�DOO�LQYROYH�
MXGJLQJ�GLVWDQFH��D�VNLOO�WKDW�RIWHQ�GHFOLQHV�DV�SHRSOH�DJH��2Q�DQRWKHU�QRWH��LQ��������FUDVKHV��QRQH�RI�
WKH�FRQWULEXWLQJ�FLUFXPVWDQFHV�ZHUH�DWWULEXWHG�WR�WKH�ROGHU�GULYHU� 
$ERXW�WKH�JUDSK��HDFK�FUDVK�FRXOG�KDYH�PXOWLSOH�FRQWULEXWLQJ�FLUFXPVWDQFHV��)RU�H[DPSOH��RQH�FUDVK�
FRXOG�LQYROYH�D�GULYHU�ZLWK�D�PHGLFDO�FRQGLWLRQ�ZKR�IDLOHG�WR�\LHOG�ULJKW�RI�ZD\�DQG�UDQ�D�UHG�OLJKW��7KLV�
FUDVK�ZRXOG�EH�FRGHG�ZLWK�WKUHH�FRQWULEXWLQJ�FLUFXPVWDQFHV�� 
 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



���1XPEHU�RI�.DQVDV�GULYHUV�DJH�����LV�LQFUHDVLQJ�UDSLGO\� 
7KH�QXPEHU�RI�ROGHU�.DQVDQV�KROGLQJ�GULYHU¶V�OLFHQVHV�KDV�EHHQ�LQFUHDVLQJ�RYHU�WKH�
ODVW�ILYH�\HDUV�DQG�ZLOO�FRQWLQXH�WR�ULVH�WKURXJK������ 
 
 

������2OGHU�'ULYHUV 



3HUIRUPDQFH�0HDVXUH 
 
%HWZHHQ������DQG�������.DQVDV�DYHUDJHG������WRWDO�FUDVKHV�LQYROYLQJ�DQ�ROGHU�GULYHU�IRU�HYHU\�������
ROGHU�SHUVRQV�LQ�WKH�SRSXODWLRQ��7RWDO�FUDVKHV�LQFOXGH�DQ\�FUDVK�UHSRUWDEOH�WR�WKH�VWDWH��IURP�SURSHUW\�
GDPDJH�RQO\�WR�IDWDO���,Q�FRPSDULVRQ��DOO�GULYHUV�RI�DQ\�DJH�ZHUH�LQYROYHG�LQ�FUDVKHV�DW�D�UDWH�RI������
GXULQJ�WKDW�VDPH�SHULRG���:KLOH�WKH�UDWH�RYHU�WKHVH�ILYH�\HDUV�KDV�UHPDLQHG�UHODWLYHO\�FORVH�WR�WKH�ILYH-
\HDU�DYHUDJH��WKH�QXPEHU�RI�WRWDO�FUDVKHV�LQYROYLQJ�ROGHU�GULYHUV�KDV�LQFUHDVHG�IURP�������LQ������WR�
�������LQ�������7KLV�LV�H[SODLQHG�E\�WKH�LQFUHDVH�LQ�SRSXODWLRQ�RI�ROGHU�SHUVRQV��IURP���������LQ������
WR���������LQ�������:LFKLWD�6WDWH�8QLYHUVLW\¶V�&HQWHU�IRU�(FRQRPLF�'HYHORSPHQW�DQG�%XVLQHVV�5HVHDUFK�
SURMHFWV�WKH�SRSXODWLRQ�RI�ROGHU�SHUVRQV�ZLOO�UHDFK���������LQ������DQG���������E\�������)RU�WKLV�UHD�
VRQ—DQG�DOWKRXJK�LW�ZRXOG�EH�LGHDO—WDUJHWLQJ�D�UHGXFWLRQ�LQ�FUDVKHV�LV�QRW�UHDOLVWLF��:KDW�LV�UHDOLVWLF��
KRZHYHU��LV�WDUJHWLQJ�D�UHGXFWLRQ�LQ�WKH�UDWH�DW�ZKLFK�ROGHU�GULYHUV�DUH�LQYROYHG�LQ�FUDVKHV��,I�WKH�UDWH�LV�
UHGXFHG�IURP������WR������E\�������WKH�SURMHFWHG�UHGXFWLRQ�LQ�FUDVKHV�LQ�WKDW�VDPH�\HDU�ZLOO�EH��������
�)URP��������ZLWK�D�UDWH�RI������WR��������ZLWK�D�UDWH�RI�������� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
&DU)LW 
 

&DU)LW�LV�DQ�HGXFDWLRQDO�SURJUDP�WKDW�SURYLGHV�D�TXLFN��FRPSUHKHQVLYH�
UHYLHZ�RI�KRZ�ZHOO�ROGHU�GULYHUV�DQG�WKHLU�YHKLFOHV�ZRUN�WRJHWKHU��7KH�
SURJUDP��ZKLFK�ZDV�GHYHORSHG�E\�$$$��$$53�DQG�WKH�$PHULFDQ� 
2FFXSDWLRQDO�7KHUDS\�$VVRFLDWLRQ��DOVR�SURYLGHV�LQIRUPDWLRQ�DQG� 
PDWHULDOV�RQ�FRPPXQLW\-VSHFLILF�UHVRXUFHV�WKDW�FRXOG�HQKDQFH�GULYLQJ�
VDIHW\�DQG�LQFUHDVH�PRELOLW\� 
 

,OO-ILWWLQJ�YHKLFOHV�FDQ�PDNH�GULYLQJ�XQFRPIRUWDEOH�DQG�XQVDIH��7RGD\¶V�
YHKLFOHV�KDYH�PDQ\�VDIHW\�IHDWXUHV�WKDW�RIIHU�HQKDQFHG�UHVWUDLQW�DQG�
SURWHFWLRQ��\HW�PDQ\�GULYHUV�DUH�XQDZDUH�RI�WKRVH�IHDWXUHV�RU�KRZ�WR�
EHVW�XVH�WKHP��&DU)LW�KHOSV�ROGHU�GULYHUV�H[SORUH�YHKLFOH�DGMXVWPHQW� 
DQG�GHYHORS�VWUDWHJLHV�WR�DFKLHYH�WKH�VDIHVW�ILW�WR�LPSURYH�FRPIRUW�� 
FRQWURO�DQG�FRQILGHQFH�EHKLQG�WKH�ZKHHO� 
 

$W�&DU)LW�FKHFNV��WUDLQHG�&DU)LW�7HFKQLFLDQV�DVN�WKH�GULYHUV�VHYHUDO�VLPSOH�TXHVWLRQV�DQG�FRPSOHWH�D� 
��-SRLQW�FKHFNOLVW��7KH�HQWLUH�SURFHVV�WDNHV�DERXW����PLQXWHV��DQG�WKH�GULYHU�OHDYHV�ZLWK�UHFRPPHQGHG� 
FDU�DGMXVWPHQWV�DQG�DGDSWDWLRQV��D�OLVW�RI�ORFDO�UHVRXUFHV�DQG�JUHDWHU�SHDFH�RI�PLQG� 
 

7KH�&DU)LW�SURJUDP�FRXOG�PDNH�D�OLIHVDYLQJ�GLIIHUHQFH��)RU�PRUH�LQIRUPDWLRQ��YLVLW�NWVUR�RUJ�FDUILW� 

����-������6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



6WUDWHJLHV 
 
�� 3DUWQHU�ZLWK�DQG�SURYLGH�HGXFDWLRQDO�PDWHULDOV�DERXW�ROGHU�GULYHUV�WR�VWDNHKROGHUV�� 
LQFOXGLQJ�VHQLRU�FHQWHUV��ODZ�HQIRUFHPHQW�DJHQFLHV��.DQVDV�OHJLVODWXUH��FLW\�DQG�FRXQW\� 
JRYHUQPHQWV��&KDPEHU�RI�&RPPHUFH�JURXSV��DQG�WKH�VWDWH¶V�$UHD�$JHQFLHV�RQ�$JLQJ� 
(GXFDWH�DERXW�WKH�VRFLDO��PHGLFDO��SK\VLFDO��DQG�FRJQLWLYH�LVVXHV�WKDW�ROGHU�GULYHUV�PD\�HQFRXQWHU�� 
,QFOXGH�VHOI-DVVHVVPHQW�WRROV�VR�VHQLRUV�FDQ�OHDUQ�WR�VHOI-LGHQWLI\�ZKHQ�WKH\�FDQ�QR�ORQJHU�GULYH�� 
3URPRWH�$$$¶V�5RDGZLVH�'ULYHU�DQG�$$53¶V�6PDUW�'ULYHU� 

 
���(GXFDWH�PHPEHUV�RI�WKH�PHGLFDO�FRPPXQLW\�DERXW�KRZ�SK\VLFDO�DQG�FRJQLWLYH�LVVXHV 
IDFLQJ�ROGHU�GULYHUV�FDQ�DIIHFW�WKHLU�GULYLQJ�DELOLW\� 
$XGLHQFH�LQFOXGHV�SK\VLFLDQV��DGYDQFHG�SUDFWLFH�SURYLGHUV��SK\VLFLDQ�DVVLVWDQWV��QXUVH�SUDFWLWLRQHUV���
QXUVHV��SKDUPDFLVWV��DQG�RFFXSDWLRQDO�DQG�SK\VLFDO�WKHUDSLVWV��,QFOXGH�LQIRUPDWLRQ�DERXW�KRZ�FHUWDLQ�
PHGLFDWLRQV�FDQ�LQWHUDFW�ZLWK�HDFK�RWKHU�DQG�LPSDLU�WKH�GULYHU��,QFOXGH�LQIRUPDWLRQ�IURP�WKH�2OGHU�'ULY�
HUV�FKDSWHU�LQ�1+76$¶V�&RXQWHUPHDVXUHV�7KDW�:RUN� 

 
���3URPRWH�&DU)LW�DV�DQ�LPSRUWDQW�WUDLQLQJ�RSSRUWXQLW\� 
&DU)LW�LV�DQ�HGXFDWLRQDO�SURJUDP�WKDW�SURYLGHV�D�TXLFN��\HW�FRPSUHKHQVLYH�UHYLHZ�RI�KRZ�ZHOO�ROGHU�
GULYHUV�DQG�WKHLU�YHKLFOHV�ZRUN�WRJHWKHU��7KH�SURJUDP��ZKLFK�ZDV�GHYHORSHG�E\�$$$��$$53�DQG�WKH�
$PHULFDQ�2FFXSDWLRQDO�7KHUDS\�$VVRFLDWLRQ��DOVR�SURYLGHV�LQIRUPDWLRQ�DQG�PDWHULDOV�RQ�FRPPXQLW\-
VSHFLILF�UHVRXUFHV�WKDW�FRXOG�HQKDQFH�GULYLQJ�VDIHW\�DQG�LQFUHDVH�PRELOLW\� 

 
���(VWDEOLVK�0RELOLW\�0DQDJHUV�DW�ORFDWLRQV�WKURXJKRXW�WKH�VWDWH�WR�ZRUN�ZLWK�UHJLRQDO�WUDQVLW� 
DJHQFLHV�WR�FRRSHUDWLYHO\�PHHW�WKH�ORQJHU-GLVWDQFH�WUDYHO�QHHGV�RI�WUDQVLW-GHSHQGHQW� 
SRSXODWLRQV��LQFOXGLQJ�ROGHU�GULYHUV� 
.DQVDV�FXUUHQWO\�KDV�WKUHH�DFWLYH�0RELOLW\�0DQDJHUV�ZLWK�RWKHUV�LQ�GHYHORSPHQW�IRU�����-������7KH�
JRDO�LV�WR�HYHQWXDOO\�KDYH�D�QHWZRUN�RI�0RELOLW\�0DQDJHUV�WKDW�ZRUNV�WR�LPSURYH�WUDQVSRUWDWLRQ� 
VHUYLFHV�LQ�FRPPXQLWLHV�DQG�ZRUNV�FROOHFWLYHO\�RQ�VWDWH-ZLGH�SXEOLF�WUDQVSRUWDWLRQ�LVVXHV��LQFOXGLQJ� 
WUDQVSRUWDWLRQ�RSWLRQV�IRU�VHQLRUV�ZKR�QR�ORQJHU�GULYH� 

 
���&RQGXFW�WUDLQLQJ�IRU�ROGHU�GULYHUV�RQ�KRZ�WR�DFFHVV�DQG�XVH�WKH�SXEOLF�WUDQVLW�V\VWHP�DV�D�
WUDQVSRUWDWLRQ�RSWLRQ� 
0RELOLW\�0DQDJHUV�DQG�RWKHU�WUDIILF�VDIHW\�DGYRFDWHV�FDQ�GLVWULEXWH�IUHH�WUDLQLQJ�PDWHULDOV�WR�QHZ�SXEOLF�
WUDQVSRUWDWLRQ�XVHUV� 0DWHULDOV�LQFOXGH�WKH�)OLQW�+LOOV�D7D�%XV�WUDLQLQJ�YLGHR��.DQVDV�5LGHV��NVULGHV�RUJ��
DQG�WKH�.DQVDV�5XUDO�7UDQVLW�$VVLVWDQFH�3URJUDP��NXWF�NX�HGX�UWDS�PDS�� 
 
���(VWDEOLVK�PDQGDWRU\�SK\VLFLDQ�DQG�ODZ�HQIRUFHPHQW�UHSRUWLQJ�IRU�GULYHUV�RI�DQ\�DJH�ZKR�
QR�ORQJHU�KDYH�WKH�QHFHVVDU\�SK\VLFDO�RU�PHQWDO�FDSDFLW\�WR�HIIHFWLYHO\�RSHUDWH�D�PRWRU� 
YHKLFOH� 
3K\VLFLDQV��DGYDQFHG�SUDFWLFH�SURYLGHUV��SK\VLFLDQ�DVVLVWDQWV��QXUVH�SUDFWLWLRQHUV���DQG�ODZ�HQIRUFHPHQW�
RIILFHUV�ZLOO�EH�UHTXLUHG�WR�UHSRUW�GULYHUV�WR�WKH�'LYLVLRQ�RI�9HKLFOHV�LI�WKH\�KDYH�EHHQ�GLDJQRVHG�ZLWK�
FRQGLWLRQV�WKDW�PD\�DIIHFW�GULYLQJ�DELOLW\��6WDWXWH�ZLOO�DOVR�UHTXLUH�PRUH�IUHTXHQW�LQ-SHUVRQ�UHQHZDO�RI�
OLFHQVLQJ�IRU�GULYHUV�DJH����DQG�ROGHU� 
 
 
5HIHUHQFH�$SSHQGL[�&�IRU�2OGHU�'ULYHUV�DFWLRQ�SODQ� 

������2OGHU�'ULYHUV 



&KDSWHU�� ,QWHUVHFWLRQV 

7 KH�PLVVLRQ�RI�WKH�,QWHUVHFWLRQV�(PSKDVLV�$UHD�7HDP��($7��LV�WR�GHYHORS�GDWD-GULYHQ�DFWLRQ�SODQV�
WKDW�UHGXFH�WKH�SRWHQWLDO�IRU��DQG�VHYHULW\�RI��LQWHUVHFWLRQ�DQG�LQWHUVHFWLRQ-UHODWHG�FUDVKHV��7KH�SODQ�

HVWDEOLVKHV�VSHFLILF�VWUDWHJLHV�LQ�VXSSRUW�RI�WKH�PLVVLRQ�DV�ZHOO�DV�DQ�LQWHUVHFWLRQ�SHUIRUPDQFH�PHDVXUH�
IRFXVHG�RQ�WKH�QH[W�ILYH�\HDUV�������WR��������7KHVH�VWUDWHJLHV�DUH�EDVHG�RQ�WKH��(¶V�RI�WUDIILF�VDIHW\��
HGXFDWLRQ��HQIRUFHPHQW��HQJLQHHULQJ�DQG�HPHUJHQF\�PHGLFDO�VHUYLFHV��7KH�,QWHUVHFWLRQV�($7�ZLOO�KHOS�
LPSOHPHQW�WKH�6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ��6+63��E\�UHFRPPHQGLQJ�VDIHW\-UHODWHG�SURJUDPV�DQG�
SURMHFWV��7KHVH�SURJUDPV�DQG�SURMHFWV�PD\�LQFOXGH�ORZ-FRVW�VDIHW\�LPSURYHPHQWV��KLJK-FRVW�VDIHW\� 
LPSURYHPHQWV��SROLF\�FKDQJHV�DQG�UHVHDUFK�LQLWLDWLYHV� 
 
7KH�)HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ��)+:$��GHILQHV�DQ�LQWHUVHFWLRQ�DV�³D�SODQQHG�SRLQW�RI�FRQIOLFW�LQ�WKH�
URDGZD\�V\VWHP�´�,Q�WKLV�SODQ��ZH�GHILQH�DQ�LQWHUVHFWLRQ�DV�WZR�RU�PRUH�SXEOLF�URDGV�FURVVLQJ�DW�JUDGH�
�RU�DW�WKH�VDPH�OHYHO��YHUVXV�DQ�LQWHUFKDQJH�ZKHUH�RQH�URDG�SDVVHV�RYHU�WKH�RWKHU���7KHUH�DUH�PDQ\�
W\SHV�RI�LQWHUVHFWLRQV�LQFOXGHG�ZLWKLQ�WKUHH�GLIIHUHQW�FDWHJRULHV��6LJQDOL]HG��8QVLJQDOL]HG�DQG�$OWHUQDWLYH� 
 

6LJQDOL]HG�–�7UDGLWLRQDO 
· SUH-WLPHG�WUDIILF�VLJQDOV 
· WUDIILF-DFWXDWHG�VLJQDOV 
· WUDIILF-DGDSWLYH�VLJQDOV 
8QVLJQDOL]HG�–�7UDGLWLRQDO 
· XQFRQWUROOHG��QR�VWRS�RU�\LHOG�VLJQV�DQG�QR�DVVLJQPHQW�RI�ULJKW-RI-ZD\� 
· FRQWUROOHG��VWRS�RU�\LHOG�VLJQV�DVVLJQ�ULJKW-RI-ZD\�DQG�PD\�LQFOXGH�IODVKLQJ�EHDFRQV� 
· URXQGDERXWV 
$OWHUQDWLYH�–�1RQ-7UDGLWLRQDO��FRXOG�EH�VLJQDOL]HG�RU�XQVLJQDOL]HG� 
· UHVWULFWHG�FURVVLQJ�8-WXUQ 
· PHGLDQ�8-WXUQ 
· FRQWLQXRXV�IORZ�LQWHUVHFWLRQ 
· TXDGUDQW�URDGZD\�LQWHUVHFWLRQ 
· VSOLW�LQWHUVHFWLRQ 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



������,QWHUVHFWLRQV 

*LYHQ�WKH�)+:$�GHILQLWLRQ�RI�DQ�LQWHUVHFWLRQ��LW�LV�LPSRUWDQW�WR�SRLQW�RXW�ZKDW�LV�
QRW�FRXQWHG�DV�DQ�LQWHUVHFWLRQ�FUDVK��7KH�PHHWLQJ�RI�D�SULYDWH�GULYHZD\�ZLWK�D�
SXEOLF�URDG�ZLOO�QRW�EH�WUHDWHG�DV�DQ�LQWHUVHFWLRQ�DOWKRXJK�ZH�UHFRJQL]H�WKH�YDOXH�
RI�ZHOO-GHVLJQHG�DFFHVV��HVSHFLDOO\�QHDU�LQWHUVHFWLRQV�� 2WKHU�FUDVKHV�WKDW�ZLOO�QRW�EH�
WUHDWHG�DV�LQWHUVHFWLRQ�FUDVKHV�DUH�WKRVH�WKDW�RFFXU�DW�JUDGH-VHSDUDWHG� 
LQWHUFKDQJHV��ZKHUH�URDGV�FURVV�DW�GLIIHUHQW�OHYHOV���VXFK�DV�PHUJH�DUHDV�DQG�
UDPSV��7KHUHIRUH��WKH�RQO\�FUDVKHV�UHSRUWHG�LQ�WKLV�FKDSWHU�ZLOO�EH�WKRVH�WKDW�RFFXU�
ZKHUH�WZR�RU�PRUH�SXEOLF�URDGV�FURVV�DW�WKH�VDPH�OHYHO�RU�DUH�GLUHFWO\�UHODWHG�WR�
WKRVH�FUDVKHV� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
'DWD�3RLQWV 
 
���$OPRVW�RQH�LQ�IRXU�.DQVDV�FUDVK�IDWDOLWLHV�KDSSHQV�DW�DQ�LQWHUVHFWLRQ� 
,QWHUVHFWLRQ-UHODWHG�IDWDOLWLHV�UHSUHVHQW�URXJKO\����SHUFHQW�RI�DOO�FUDVK�IDWDOLWLHV�LQ�
.DQVDV��%HWZHHQ������DQG�����������IDWDOLWLHV�DQG�������VHULRXV�LQMXULHV�RFFXUUHG�
DW�LQWHUVHFWLRQV��,Q�WKDW�VSDQ��LQWHUVHFWLRQ�FUDVKHV�DFFRXQWHG�IRU����SHUFHQW�RI� 
VHULRXV-LQMXU\�FUDVKHV�VWDWHZLGH�DQG����SHUFHQW�RI�DOO�FUDVKHV��,QFUHDVHV�DQG� 
GHFUHDVHV�LQ�LQWHUVHFWLRQ�IDWDOLWLHV�DQG�VHULRXV�LQMXULHV�WHQG�WR�SDUDOOHO�WKH�SDWWHUQ�
RI�IDWDOLWLHV�DQG�VHULRXV�LQMXULHV�RYHUDOO� 
 
 
 



 
���7KH�PRVW�OLNHO\�FUDVK��FROOLVLRQV�EHWZHHQ�YHKLFOHV� 
0RUH�WKDQ����SHUFHQW�RI�LQWHUVHFWLRQ�FUDVKHV�DUH�FROOLVLRQV�EHWZHHQ�PRWRU�YHKLFOHV��
5HDU-HQG�DQG�DQJOH�VLGH�LPSDFW�FUDVKHV�DUH�WKH�PRVW�FRPPRQ�W\SHV��7KH�GDWD� 
LQGLFDWHV�WKDW�RXU�IRFXV�VKRXOG�EH�RQ�UHGXFLQJ�WKH�SRWHQWLDO�IRU�WKHVH�FRQIOLFWV�� 
5HGXFLQJ�DQJOH�FUDVKHV�EHJLQV�ZLWK�JRRG�HQJLQHHULQJ��EXW�DOVR�GHSHQGV�RQ�GULYHUV¶�
UHFRJQLWLRQ�RI�LQWHUVHFWLRQ�W\SH�DQG�ODZ�HQIRUFHPHQW��5HDU-HQG�FUDVKHV�DORQJ� 
VLJQDOL]HG�FRUULGRUV�FDQ�EH�UHGXFHG�E\�VXFK�PHDQV�DV�WLPHG�VLJQDOV�DQG�WXUQ�ODQHV��
%HWZHHQ������DQG�������FROOLVLRQV�EHWZHHQ�PRWRU�YHKLFOHV�DFFRXQWHG�IRU����SHUFHQW�
RI�WKH�IDWDOLWLHV�DQG����SHUFHQW�RI�WKH�VHULRXV�LQMXULHV�DW�LQWHUVHFWLRQV��2I�WKHVH�����
SHUFHQW�ZHUH�DQJOH�FROOLVLRQV��OHIW-WXUQ�DQG�ULJKW-DQJOH������SHUFHQW�UHDU-HQG� 
 
 

,QWHUVHFWLRQ�&UDVKHV�E\�$FFLGHQW�&ODVV������-����� 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
���7KH�FRQWULEXWLRQ�RI�GULYHU�EHKDYLRU�WR�LQWHUVHFWLRQ�FROOLVLRQV� 
0RVW�LQWHUVHFWLRQ�IDWDOLWLHV�DUH�WKH�UHVXOW�RI�D�FROOLVLRQ�EHWZHHQ�WZR�YHKLFOHV�DQG�PRVW�
RI�WKRVH�FROOLVLRQV�DUH�LGHQWLILHG�DV�DQJOH�VLGH�LPSDFW��*LYHQ�WKLV�LQIRUPDWLRQ��LW¶V�QRW� 
VXUSULVLQJ�WKDW�³IDLOXUH�WR�\LHOG�ULJKW-RI-ZD\´�DQG�³GLVUHJDUGHG�WUDIILF�VLJQV��VLJQDOV�
RU�PDUNLQJV´�UHSUHVHQW�WZR�RI�WKH�WRS�WKUHH�IDFWRUV�LQYROYHG�LQ�FROOLVLRQV��8VH�RI�
KDQGKHOG�FRPPXQLFDWLRQ�GHYLFHV�LQVLGH�DQG�RXWVLGH�RI�YHKLFOHV�KDV�VN\URFNHWHG�
ZLWKLQ�WKH�ODVW�GHFDGH��*LYHQ�WKLV�WUHQG��LW¶V�QRW�VXUSULVLQJ�WKDW�³LQDWWHQWLRQ�
GLVWUDFWHG�GULYLQJ´�LV�QRWHG�DV�WKH�IRXUWK�ODUJHVW�FRQWULEXWRU�WR�LQWHUVHFWLRQ�FUDVKHV��
7KH�UHPDLQLQJ�IDFWRU�LQ�WKH�WRS�IRXU��³GULYLQJ�ZKLOH�LPSDLUHG�E\�DOFRKRO�RU�GUXJV���LV�
DOO�WRR�IDPLOLDU��$GGLWLRQDO�LQIRUPDWLRQ�UHJDUGLQJ�WKLV�FDWHJRU\�RI�IDWDOLWLHV�VHULRXV�
LQMXULHV�FDQ�EH�IRXQG�LQ�WKH�LPSDLUHG�GULYLQJ�FKDSWHU�RI�WKLV�SODQ� 
 
,Q�PRVW�LQWHUVHFWLRQ�IDWDOLWLHV��DW�OHDVW�RQH�RI�WKH�GULYHUV�LQYROYHG�PDNHV�D�SRRU� 
GHFLVLRQ��,QWHUVHFWLRQV�DUH�D�SODQQHG�SRLQW�RI�FRQIOLFW�LQ�WKH�URDGZD\�V\VWHP��(DFK�
LQWHUVHFWLRQ�KDV�D�QXPEHU�RI�SRWHQWLDO�FRQIOLFW�SRLQWV��$�VWDQGDUG�IRXU-OHJJHG� 
LQWHUVHFWLRQ�KDV����FRQIOLFW�SRLQWV—���RSSRUWXQLWLHV�IRU�D�GULYHU�WR�PDNH�D�PLVWDNH��
5RXQGDERXWV��E\�FRPSDULVRQ��KDYH�RQO\�HLJKW��(QJLQHHULQJ��DV�ZHOO�DV�HQIRUFHPHQW��
HGXFDWLRQ�DQG�HPHUJHQF\�PHGLFDO�VHUYLFHV�FDQ�RQO\�JR�VR�IDU��,Q�WKH�HQG�WKH� 
VXFFHVV�RI�WKLV�SODQ�GHSHQGV�ODUJHO\�RQ�WKH�GULYHUV� 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



 

 

������,QWHUVHFWLRQV 



 
���SHUFHQW�RI�FUDVKHV�QDWLRQZLGH�DUH�WKH�UHVXOW�RI�GULYHU�HUURU� 

 
5HVHDUFK�IURP�WKH�1DWLRQDO�+LJKZD\�7UDQVSRUWDWLRQ�6DIHW\� 
$GPLQLVWUDWLRQ��1+76$��UHYHDOV�WKDW�PRVW�FUDVKHV�DUH�FDXVHG�
E\�GULYHU�HUURU��7KH�FULWLFDO�UHDVRQ��ZKLFK�LV�WKH�ODVW�HYHQW�LQ�WKH�
FUDVK�FDXVDO�FKDLQ��ZDV�DVVLJQHG�WR�WKH�GULYHU�LQ����SHUFHQW�
��������RI�WKH�FUDVKHV��,Q�DERXW���SHUFHQW���������RI�WKH�
FUDVKHV��WKH�FULWLFDO�UHDVRQ�ZDV�DVVLJQHG�WR�D�YHKLFOH� 
FRPSRQHQW¶V�IDLOXUH�RU�GHJUDGDWLRQ��DQG�LQ���SHUFHQW���������RI�
FUDVKHV��LW�ZDV�DWWULEXWHG�WR�WKH�HQYLURQPHQW��VOLFN�URDGV��
ZHDWKHU��HWF����$PRQJ�DQ�HVWLPDWHG�����������GULYHUV�ZKR�
ZHUH�DVVLJQHG�FULWLFDO�UHDVRQV��UHFRJQLWLRQ�HUURUV�DFFRXQWHG�IRU�
DERXW����SHUFHQW����������GHFLVLRQ�HUURUV����SHUFHQW����������
DQG�SHUIRUPDQFH�HUURUV����SHUFHQW���������RI�WKH�FUDVKHV� 
 

6RXUFH��³&ULWLFDO�5HDVRQV�IRU�&UDVKHV�,QYHVWLJDWHG�LQ�WKH�1DWLRQDO�0RWRU�9HKLFOH�&UDVK�&DXVDWLRQ� 
6XUYH\�´�86'27��1+76$��7UDIILF�6DIHW\�)DFWV��'27�+6����������)HEUXDU\������ 
 
 
 
3HUIRUPDQFH�0HDVXUH 
 
)RU�WKH�����-�����WLPHIUDPH��WKH�WRWDO�QXPEHU�RI�IDWDO�DQG�VHULRXV�LQMXU\�LQWHUVHFWLRQ�DQJOH�VLGH� 
LPSDFW�FUDVKHV�KDV�GHFUHDVHG�IURP�����LQ������WR�����LQ�������$V�FDQ�EH�QRWHG�LQ�WKH�VHFRQG�JUDSK��
RFFDVLRQDO�VSLNHV�XS�DQG�GRZQ�DUH�QRW�UHSUHVHQWDWLYH�RI�WKH�WUHQG�RYHU�WLPH��7R�VRIWHQ�WKH�LPSDFW�RI�
WKRVH�DQQXDO�VSLNHV��WKH�,QWHUVHFWLRQ�($7�KDV�FKRVHQ�WR�IRFXV�RQ�ILYH-\HDU�DYHUDJHV� 
 
,Q�UHYLHZLQJ�WKH�FUDVK�GDWD�IRU�WKH�ILYH-\HDU�SHULRG�����–������WKH�DQJOH�VLGH�LPSDFW�LV�WKH�³ILUVW�
KDUPIXO�HYHQW´�LQ����SHUFHQW�RI�IDWDOLW\�FUDVKHV�DQG����SHUFHQW�RI�VHULRXV�LQMXU\�FUDVKHV�DW� 
LQWHUVHFWLRQV��$V�D�UHVXOW��DQG�DFFRXQWLQJ�IRU�WKH����SHUFHQW�LQFUHDVH�LQ�VHULRXV�LQMXULHV�UHFRUGHG�LQ�
�����GXH�ODUJHO\�WR�WKH�FKDQJH�LQ�GHILQLWLRQ��RXU�SHUIRUPDQFH�PHDVXUH�LV�WR�UHGXFH�WKH�ILYH-\HDU� 
DYHUDJH�RI�LQWHUVHFWLRQ-UHODWHG�DQJOH�VLGH�LPSDFW�IDWDO�DQG�VHULRXV�LQMXU\�FUDVKHV�E\����FUDVKHV�IRU�
HDFK�RI�WKH�QH[W�ILYH�\HDUV��IURP�D�EDVHOLQH�RI�����WR�����LQ�������2I�DOO�WKH�GDWD�SRLQWV�WKDW�DUH�
WUDFNHG�RQ�FUDVK�UHSRUWV��WKLV�LV�WKH�SULPDU\�RQH�WKDW�RXU�VHOHFWHG�VWUDWHJLHV�FDQ�DGGUHVV�� 
 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

������,QWHUVHFWLRQV 



6WUDWHJLHV 
 
���3URPRWH�VWUDWHJLF�HQIRUFHPHQW�DW�LQWHUVHFWLRQV�ZLWK�VDIHW\�LVVXHV� 
:RUN�ZLWK�ORFDO�ODZ�HQIRUFHPHQW�WR�LGHQWLI\�DQG�WDUJHW�LQWHUVHFWLRQV�LQ�WKHLU�DUHD�ZLWK�D�ULVN�RI�VHULRXV� 
FUDVKHV�DQG�LGHQWLI\�UHVRXUFHV�WR�SURYLGH�WDUJHWHG�HQIRUFHPHQW�DQG�SXEOLF�RXWUHDFK� 
 
���3URPRWH�V\VWHPLF�ORZ-FRVW�FRXQWHUPHDVXUHV�IRU�UHGXFLQJ�FUDVKHV�DW�WUDIILF�VLJQDO-
FRQWUROOHG�LQWHUVHFWLRQV� 
7KLV�FDQ�EH�DFFRPSOLVKHG�ZLWK�SROLF\�DQG�VWDQGDUG�FKDQJHV��DV�ZHOO�DV�SURMHFWV�WKDW�LQFOXGH�UHIOHFWLYH�
EDFN�SODWHV��FRXQWGRZQ�WLPHUV��$36�SXVK�EXWWRQV��OHDG�SHGHVWULDQ�LQWHUYDO��FRQVLVWHQW�\HOORZ�DQG�DOO-
UHG�WLPLQJV��LPSURYHG�JHRPHWU\��LPSURYHG�YHKLFOH�GHWHFWLRQ�DQG�LPSURYHG�VLJQDO�SKDVLQJ�WLPLQJ�
SODQV� 
 
���&RQWLQXH�SURPRWLQJ�ORZ-FRVW�FRXQWHUPHDVXUHV�IRU�UHGXFLQJ�FUDVKHV�DW�VWRS�VLJQ� 
FRQWUROOHG�LQWHUVHFWLRQV� 
7KLV�VWUDWHJ\�FDQ�EH�LPSOHPHQWHG�ZLWK�SROLF\�DQG�VWDQGDUG�FKDQJHV��DV�ZHOO�DV�SURMHFWV�WKDW�LQFOXGH� 
IOXRUHVFHQW�\HOORZ�DGYDQFHG�ZDUQLQJ�VLJQV��DGGLWLRQDO�VWRS�DQG�DGYDQFHG�ZDUQLQJ�VLJQLQJ��DGYDQFHG� 
LQWHUVHFWLRQ�LGHQWLILFDWLRQ�VLJQLQJ��FOHDULQJ�YHJHWDWLRQ�ZLWKLQ�VLJKW�WULDQJOHV��DQG�LQVWDOOLQJ�,76�GHYLFHV�
DW�UXUDO�KLJK-VSHHG�DSSURDFK�LQWHUVHFWLRQV�WR�LPSURYH�FRQVSLFXLW\�RI�RSSRVLQJ�WUDIILF� 
 
���&RQWLQXH�SURPRWLQJ�FRXQWHUPHDVXUHV�DW�VWRS�VLJQ�FRQWUROOHG�LQWHUVHFWLRQV�WKDW�DUH� 
IRFXVHG�RQ�VSHHG�GLIIHUHQWLDO�PDQDJHPHQW� 
6SHHG�GLIIHUHQWLDO�DFFRXQWV�IRU�WKH�IORZ�RI�WUDIILF�DORQJ�D�URDG��7KH�JRDO�LQ�URDG�GHVLJQ�DQG�WUDIILF� 
FRQWURO�LV�XQLIRUPLW\�RI�VSHHG��9HKLFOHV�VORZHU��RU�IDVWHU��WKDQ�WKH�DYHUDJH�VSHHG�FDXVH�IULFWLRQ�DQG�
LQFUHDVH�WKH�SRWHQWLDO�IRU�FRQIOLFWV��7KLV�VWUDWHJ\�ZLOO�VHHN�WR�LPSURYH�LQWHUVHFWLRQ�VLJKW-GLVWDQFH�� 
UHSODFH�E\SDVV�ODQHV�ZLWK�GHGLFDWHG�OHIW�DQG�ULJKW-WXUQ�ODQHV��LPSOHPHQW�WUDIILF�FDOPLQJ�PHDVXUHV�DW�
LQWHUVHFWLRQV�RU�DORQJ�FRUULGRUV��DQG�DGG�DX[LOLDU\�WXUQ�ODQHV�WR�PRYH�VORZHU�VSHHG�WUDIILF�RXW�RI�WKH�
KLJKHU�VSHHG�WUDIILF�ODQHV� 
 
���3URPRWH�FRQVWUXFWLRQ�RI�WUDGLWLRQDO�DQG�DOWHUDWLYH�LQWHUVHFWLRQ�W\SHV�ZKLFK�UHGXFH�WKH�
QXPEHU�RI�FRQIOLFW�SRLQWV� 
7KLV�VWUDWHJ\�FDQ�EH�LPSOHPHQWHG�ZLWK�ULJKW-LQ�ULJKW-RXW��WKUHH-TXDUWHU�DFFHVV��ULJKW-LQ�ULJKW-RXW�OHIW-
LQ���PRGHUQ�URXQGDERXWV��GLVSODFHG�OHIW-WXUQ��PHGLDQ�8-WXUQ��087���UHVWULFWHG�FURVVLQJ�8-WXUQ�
�5&87���GLYHUJLQJ�GLDPRQG�LQWHUFKDQJHV��'',��DQG�TXDGUDQW�URDGZD\� 
 
���'HYHORS�HGXFDWLRQ�PDWHULDO�IRU�QHZ�LQWHUVHFWLRQ�W\SHV�DQG�QHZ�WUDIILF�FRQWURO�GHYLFHV�
UHOHYDQW�WR�LQWHUVHFWLRQV� 
:KHQ�URXQGDERXWV�ZHUH�LQWURGXFHG�LQ�.DQVDV��HGXFDWLQJ�WKH�WUDYHOLQJ�SXEOLF�RI�WKLV�QHZ�DQG� 
LQQRYDWLYH�LQWHUVHFWLRQ�W\SH�ZDV�HVVHQWLDO�WR�WKHLU�DFFHSWDQFH��$V�.DQVDV�FRQWLQXHV�WR�LQWURGXFH�QHZ�
LQWHUVHFWLRQ�GHVLJQV—IURP�WKH�GLYHUJLQJ�GLDPRQG�WR�WKH�5&87—HGXFDWLRQ�ZLOO�FRQWLQXH�WR�EH�D�FULWLFDO�
VWHS��)XUWKHU��LQQRYDWLYH�WUDIILF�FRQWURO�GHYLFHV�FRQWLQXH�WR�EH�DSSURYHG�IRU�XVH�RQ�SXEOLF�URDGV��
7KHVH�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��WKH�IODVKLQJ�\HOORZ�DUURZ��OHDGLQJ�SHGHVWULDQ�LQWHUYDO�� 
UHFWDQJXODU�UDSLG�IODVKLQJ�EHDFRQ��55)'���DQG�K\EULG�SHGHVWULDQ�VLJQ��$QG�ZKLOH�WUDIILF�FRQWURO� 
GHYLFHV�DUH�GHVLJQHG�WR�EH�LQWXLWLYH��DW�VRPH�SRLQW�HGXFDWLRQ�LV�UHTXLUHG�WR�OHDUQ�WKDW�DQ�RFWDJRQ�
PHDQV�VWRS�DQG�D�IODVKLQJ�\HOORZ�OHIW-WXUQ�VLJQDO�PHDQV�WXUQV�SHUPLWWHG�EXW�\LHOG�WR�RWKHU� 
SHGHVWULDQV�DQG�YHKLFOHV�ZLWKLQ�WKH�LQWHUVHFWLRQ� 
 
 
5HIHUHQFH�$SSHQGL[�&�IRU�,QWHUVHFWLRQV�DFWLRQ�SODQ� 
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&KDSWHU�� /RFDO�5RDGV 

7 KH�PDMRULW\�RI�SXEOLF�URDGV�LQ�.DQVDV—�����SHUFHQW—DUH�RZQHG�E\�FLWLHV��FRXQWLHV�DQG�WRZQVKLSV��
7UDIILF�RQ�WKHVH�URDGV��ZKLFK�FRPSULVH���������FHQWHUOLQH�PLOHV�RI�URDG��DFFRXQWV�IRU�DERXW���� 

SHUFHQW�RI�WKH�WRWDO�YHKLFOH�PLOHV�WUDYHOHG�LQ�.DQVDV��7KH�PRVW�UHFHQWO\�DYDLODEOH�FUDVK�GDWD�VKRZ�WKDW�
EHWZHHQ������DQG����������SHUFHQW�RI�IDWDOLWLHV�DQG����SHUFHQW�RI�GLVDEOLQJ�LQMXULHV�RFFXUUHG�RQ�URDGV�
RZQHG�E\�ORFDO�SXEOLF�DXWKRULWLHV� 
 

$GGUHVVLQJ�VDIHW\�RQ�ORFDO�URDGV�LQYROYHV�GLIIHUHQW�FRQVLGHUDWLRQV 
WKDQ�RQ�VWDWH�DQG�LQWHUVWDWH�KLJKZD\V� 

 
0DQ\�URDGV�RZQHG�E\�ORFDO�JRYHUQPHQWV�ZHUH�QRW�EXLOW�WR�PRGHUQ�RSHUDWLRQDO�DQG�VDIHW\�VWDQGDUGV��
/RFDO�JRYHUQPHQWV�JHQHUDOO\�KDYH�OHVV�DFFHVV�WR�SURIHVVLRQDO�HQJLQHHUV�DQG�WR�GHGLFDWHG�IXQGLQJ�WR�
DGGUHVV�VDIHW\�SUREOHPV��7KHUH�DUH�GLIIHUHQW�VWDNHKROGHUV�IRU�VDIHW\—LQFOXGLQJ�ORFDO�HOHFWHG�RIILFLDOV��
VFKRRO�RIILFLDOV��DQG�SXEOLF�ZRUNV�DQG�ODZ�HQIRUFHPHQW�DJHQFLHV��7KHUH�DUH�YDU\LQJ�OHYHOV�RI�DZDUHQHVV�
DERXW�ORFDO�VDIHW\�SUREOHPV�DQG�KRZ�WR�EHVW�DGGUHVV�WKHP��7R�UHGXFH�FUDVKHV�DW�WKH�ORFDO�OHYHO��ZH�
QHHG�VWUDWHJLHV�WR�DGGUHVV�ORFDO�UHDOLWLHV�DQG�QHHGV� 
 
)RU�WKH�SXUSRVH�RI�WKLV�FKDSWHU��D�ORFDO�URDG�LV�GHILQHG�DV�DQ\�SXEOLF�URDG�QRW�PDLQWDLQHG�E\�WKH�VWDWH�
DQG�QRW�SDUW�RI�WKH�6WDWH�+LJKZD\�6\VWHP��6WUDWHJLHV�LQ�WKLV�FKDSWHU�IRFXV�RQ�UHGXFLQJ�IDWDO�DQG� 
VHULRXV-LQMXU\�FUDVKHV�RQ�UXUDO�PDMRU�FROOHFWRUV��ZKLFK�LV�WKH�FODVVLILFDWLRQ�RI�URDG�LQ�.DQVDV�WKDW� 
FDUULHV�WKH�PRVW�WUDIILF�LQ�UXUDO�DUHDV��7KH�/RFDO�5RDGV�(PSKDVLV�$UHD�7HDP�LV�IRFXVLQJ�RQ�UXUDO�DUHDV�
EHFDXVH�RWKHU�HPSKDVLV�DUHD�WHDPV��QRWDEO\�WKH�,QWHUVHFWLRQV�DQG�3HGHVWULDQV�	�&\FOLVWV�WHDPV�� 
FRQWDLQ�VWUDWHJLHV�WKDW�DGGUHVV�FUDVKHV�LQ�PRUH�XUEDQ�HQYLURQPHQWV� 
 
7KH�VXUIDFH�W\SHV�IRU�PDMRU�FROOHFWRUV�LQ�.DQVDV�DUH�ERWK�SDYHG�DQG�XQSDYHG��LQFOXGLQJ�VRPH�ZLWK�
EULFN�VXUIDFHV��7KH�WHDP�KDV�LGHQWLILHG�VWUDWHJLHV�WKDW�DGGUHVV�URDGZD\�GHSDUWXUH�FUDVKHV��VDIHW\�
WUDLQLQJ�QHHGHG�DW�WKH�ORFDO�OHYHO��DQG�HGXFDWLRQ�IRU�KRZ�WR�GULYH�ZLWK�EHWWHU�VDIHW\�RQ�XQSDYHG�URDGV�� 

������/RFDO�5RDGV 



+LJK�5LVN�5XUDO�5RDG 
 
,Q�.DQVDV��D�+LJK�5LVN�5XUDO�5RDG��+555��LV�DQ\�UXUDO�PDMRU�FROOHFWRU��UXUDO�PLQRU�
FROOHFWRU��RU�UXUDO�ORFDO�URDG�ZLWK�VLJQLILFDQW�VDIHW\�ULVNV��5RDGZD\V�ZLWK�VLJQLILFDQW�
VDIHW\�ULVNV�PD\�LQFOXGH� 

· 5RDGZD\V�ZLWK�D�IDWDOLW\�DQG�RU�VHULRXV�LQMXU\�UDWH�WKDW�LV�KLJKHU�WKDQ�VLPLODU�
URDGZD\V�ZLWKLQ�WKH�VWDWH� 

· 5RDGZD\V�ZLWK�FKDUDFWHULVWLFV�WKDW�FRUUHODWH�ZLWK�VSHFLILF�VHYHUH�FUDVK�W\SHV�
EDVHG�RQ�FURVV-VHFWLRQ�HOHPHQWV��KRUL]RQWDO�DQG�YHUWLFDO�DOLJQPHQW��DQG� 
URDGVLGH�VDIHW\�FRQVLGHUDWLRQV��RU 

· 5RDGZD\V�WKDW�KDYH�EHHQ�LGHQWLILHG�DV�D�KLJK�ULVN�ORFDWLRQV�WKURXJK�D�UHYLHZ�
E\�VWXG\��/RFDO�5RDG�6DIHW\�3ODQ��/563���DQG�RU�ORFDO�NQRZOHGJH�DQG� 
H[SHULHQFH� 

 
 
 
'DWD�3RLQWV 
 
���/DUJH�SHUFHQWDJH�RI�FUDVKHV�DUH�RQ�ORFDOO\-RZQHG�UXUDO�PDMRU�FROOHFWRUV� 
$OWKRXJK�WKHUH�LV�D�ODUJHU�SHUFHQWDJH�RI�IDWDO�DQG�VHULRXV�LQMXU\�FUDVKHV�RQ�URDGZD\V�
FODVVLILHG�DV�ORFDO�URDGV��WKH�QXPEHU�RI�PLOHV�RI�UXUDO�PDMRU�FROOHFWRUV�LV�VLJQLILFDQWO\�
VPDOOHU�DQG�FDUULHV�D�ODUJHU�SRUWLRQ�RI�WKH�WRWDO�WUDIILF�VR�D�PRUH�VLJQLILFDQW�UHGXFWLRQ�
LQ�WRWDO�IDWDO�DQG�VHULRXV�LQMXU\�FUDVKHV�FDQ�EH�REWDLQHG�E\�IRFXVLQJ�RQ�ORFDOO\�RZQHG�
UXUDO�PDMRU�FROOHFWRUV��+RZHYHU��VLQFH�PRVW�URDGZD\V�FODVVLILHG�DV�ORFDO�URDGV�DUH�
VXUIDFHG�ZLWK�JUDYHO�DQG�DFFRXQW�IRU�DERXW�KDOI�RI�DOO�IDWDO�DQG�VHULRXV�LQMXU\�FUDVKHV�
RQ�WKH�ORFDOO\�RZQHG�V\VWHP��WZR�VWUDWHJLHV�IRFXV�RQ�JUDYHO�URDGV� 
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���5XQ-RII-URDG�UHSUHVHQWV�D�ODUJH�SHUFHQWDJH�RI�FUDVKHV�RQ�ORFDOO\-RZQHG�
UXUDO�PDMRU�FROOHFWRUV� 
1HDUO\�KDOI�WKH�UHSRUWHG�FUDVKHV�RQ�ORFDOO\-RZQHG�URDGV�FODVVLILHG�DV�UXUDO�PDMRU�
FROOHFWRUV�LQYROYH�D�IL[HG�REMHFW��ZKLFK�LQFOXGHV�DQ\WKLQJ�IURP�D�GLWFK�WR�D�WUHH��
DQG�LPSOLHV�D�UXQ-RII-URDG�HYHQW��7KH�RYHUWXUQHG�FUDVK�W\SH�LV�DOVR�D�UXQ-RII-URDG�
HYHQW��7KLV�FUDVK�W\SH�LV�WKH�IRFXV�RI�PRVW�/RFDO�5RDG�6DIHW\�3ODQV��/563��ZKLFK�
LQFOXGHV�D�SULRULWL]HG�OLVW�RI�SURMHFWV�IRU�KLJK-ULVN�UXUDO�URDG�IXQGLQJ��5HGXFLQJ�RU�
PLWLJDWLQJ�UXQ-RII-URDG�FUDVKHV�LV�DOVR�DQ�HPSKDVLV�LQ�WUDLQLQJ�SURYLGHG�WR�ORFDO�
DJHQFLHV� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

������/RFDO�5RDGV 



���7KH�PDMRULW\�RI�FUDVKHV�RQ�ORFDOO\-RZQHG�UXUDO�PDMRU�FROOHFWRUV�KDSSHQ�
RQ�SDYHG�VXUIDFHV� 
%HWZHHQ������DQG����������SHUFHQW�RI�FUDVKHV�RQ�ORFDOO\-RZQHG�URDGV�FODVVLILHG�DV�
UXUDO�PDMRU�FROOHFWRUV�KDSSHQHG�RQ�D�SDYHG�VXUIDFH��LQFOXGLQJ�EODFNWRS�DVSKDOW�RU�
FRQFUHWH��)RU�WKLV�UHDVRQ��D�ODUJH�SRUWLRQ�RI�WKLV�SODQ�IRFXVHV�RQ�SDYHG�UXUDO�FRXQW\�
KLJKZD\V��+RZHYHU��WKLV�JUDSK�RQO\�VKRZV�FUDVKHV�IRU�UXUDO�PDMRU�FROOHFWRUV��ZKHUH�
QHDUO\�������FUDVKHV�KDSSHQHG�RQ�DQ�XQSDYHG�VXUIDFH—WKRXVDQGV�PRUH��PDQ\�
XQUHSRUWHG��KDSSHQ�RQ�XQSDYHG�UXUDO�PLQRU�FROOHFWRUV�DQG�ORFDO�URDGV��)RU�WKLV� 
UHDVRQ��WZR�VWUDWHJLHV�KDYH�D�JUDYHO�URDG�HPSKDVLV� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

���� 
 
 
3HUIRUPDQFH�0HDVXUH 
 
7R�UHDFK�D�IDWDO�DQG�VHULRXV�LQMXU\�FUDVK�UDWH�RI����FUDVKHV�SHU�����PLOOLRQ�YHKLFOH�
PLOHV�WUDYHOHG��907��IRU�UXUDO�PDMRU�FROOHFWRUV�E\������ 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



������/RFDO�5RDGV 

6WUDWHJLHV 
 
���&RPSOHWH�XS�WR����&RXQW\�/RFDO�5RDG�6DIHW\�3ODQV��/563��SHU�\HDU�XQWLO�DOO�.DQVDV� 
FRXQWLHV�KDYH�D�SODQ� 
/RFDO�5RDG�6DIHW\�3ODQV�SURYLGH�D�IUDPHZRUN�IRU�LGHQWLI\LQJ��DQDO\]LQJ�DQG�SULRULWL]LQJ�URDGZD\�VDIHW\�
LPSURYHPHQWV��6WDNHKROGHUV�DUH�HQJDJHG��FUDVK�W\SHV�DQG�ULVNV�DUH�LGHQWLILHG��FRXQWHUPHDVXUHV�DUH�
UHFRPPHQGHG��DQG�SULRULWLHV�DUH�LGHQWLILHG� 
 
���3ULRULWL]H�SURMHFWV�LGHQWLILHG�LQ�/563V�IRU�+6,3�+555�IXQGLQJ� 
2QFH�D�SURMHFW�LV�LGHQWLILHG�LQ�D�FRXQW\¶V�/563��WKH�FRXQW\�PD\�DSSO\�IRU�+LJKZD\�6DIHW\�,PSURYHPHQW�
3URJUDP��+6,3��IXQGLQJ�WKURXJK�WKH�+LJK�5LVN�5XUDO�5RDGV��+555��SURJUDP��3ULRULW\�VKRXOG�EH�JLYHQ�WR�
WKHVH�SURMHFWV�GXULQJ�WKH�VHOHFWLRQ�SURFHVV� 
 
���3URYLGH�ORFDO�URDGZD\�VDIHW\�WUDLQLQJ�DQG�WHFKQLFDO�DVVLVWDQFH� 
'XH�WR�FKDQJHV�LQ�SHUVRQQHO�RU�VLPSO\�WKH�QHHG�IRU�XSGDWHG�LQIRUPDWLRQ��PDQ\�ORFDO�DJHQFLHV�ZRXOG�
EHQHILW�IURP�WUDLQLQJ�LQ�WKH�PRVW�HIILFLHQW�XVH�RI�WKHLU�WLPH�DQG�UHVRXUFHV�WR�PDLQWDLQ�DQG�LPSURYH�VDIHW\�
DORQJ�WKHLU�URDGZD\V��7KLV�WUDLQLQJ�ZLOO�EH�SURYLGHG�WKURXJK�/RFDO�7HFKQLFDO�$VVLVWDQFH�3URJUDP��/7$3��
FRXUVHV��/7$3¶V�/RFDO�/LDLVRQ�SRVLWLRQ�V���DQG�UHVRXUFHV�DYDLODEOH�WKURXJK�)HGHUDO�+LJKZD\¶V�('&-��5XUDO�
5RDGZD\�'HSDUWXUHV�LQLWLDWLYH� 
 
���3URPRWH�WKH�7UDIILF�(QJLQHHULQJ�$VVLVWDQFH�3URJUDP��7($3�� 
7KH�7($3�SURJUDP�KHOSV�FLWLHV�DQG�FRXQWLHV�ZLWKRXW�D�WUDIILF�HQJLQHHULQJ�VWDII��6WXGLHV�DUH�SHUIRUPHG�E\�
FRQVXOWDQWV�DQG�UHFRPPHQGDWLRQV�DUH�PDGH�IRU�LPSURYHPHQWV�VXFK�DV�VSHHG�OLPLWV��XSGDWHG�RU� 
LPSURYHG�VLJQLQJ��DGGLWLRQ�RI�WXUQ�ODQHV��HWF� 
 
���,GHQWLI\�VWUDWHJLHV�WR�LPSURYH�VDIHW\�RQ�JUDYHO�URDGV� 
$�YDULHW\�RI�UHVRXUFHV�H[LVW�IRU�VDIHW\�LPSURYHPHQWV�WR�SDYHG�URDGV��UXPEOH�VWULSV��SDYHPHQW�PDUNLQJV��
HWF����:LWK�RYHU����SHUFHQW�RI�QRQVWDWH�UXUDO�PDMRU�FROOHFWRUV�EHLQJ�XQSDYHG��LW�LV�LPSRUWDQW�WR�SURYLGH�
DSSURDFKHV�WR�LPSURYH�VDIHW\�DORQJ�WKHVH�URDGZD\V�DV�ZHOO� 
 
���$GGUHVV�GULYHU�EHKDYLRU�RQ�WKH�ORFDOO\�RZQHG�URDG�V\VWHP�WKURXJK�HGXFDWLRQDO�HIIRUWV� 
$OWKRXJK�JHQHUDO�HGXFDWLRQDO�HIIRUWV�H[LVW�IRU�WRSLFV�VXFK�DV�LPSDLUHG�GULYLQJ�RU�VHDWEHOW�XVDJH��DQG�
WKHVH�FDPSDLJQV�EHQHILW�GULYHUV�RQ�ORFDO�URDGV��WKHUH�DUH�DOVR�WRSLFV�WKDW�DUH�XQLTXH�WR�ORFDO�URDGV��
7KHVH�PD\�LQFOXGH�GULYLQJ�RQ�JUDYHO�URDGV��UHFRYHU\�VWUDWHJLHV�DIWHU�OHDYLQJ�D�URDGZD\��DQG�DSSURSULDWH�
GHFLVLRQ-PDNLQJ�ZLWKRXW�WKH�W\SHV�RI�VLJQLQJ�DQG�PDUNLQJ�RQ�WKH�VWDWH�V\VWHP� 
 
 
5HIHUHQFH�$SSHQGL[�&�IRU�/RFDO�5RDGV�DFWLRQ�SODQ� 



&KDSWHU�� 7HHQ�'ULYHUV 

' ULYHUV�DJH����WR����SUHVHQW�RQH�RI�WKH�KLJKHVW�FUDVK�ULVNV�ZKHQ�FRPSDUHG�ZLWK�RWKHU�DJH�JURXSV��
(LJKWHHQ�SHUFHQW�RI�DOO�.DQVDV�FUDVKHV�LQ������LQYROYHG�D�WHHQ�GULYHU��D�SURSRUWLRQ�WKUHH�WLPHV�

KLJKHU�WKDQ�ZRXOG�EH�H[SHFWHG�IRU�D�JURXS�WKDW�FRPSULVHV�DERXW���SHUFHQW�RI�.DQVDV�GULYHUV� 
 
5HVSRQGLQJ�WR�WKLV�LV�FKDOOHQJLQJ��7HHQ�GULYHUV�DUH�FRQIURQWHG�E\�WZR�IL[HG�UHDOLWLHV�ZKLFK�DUH�XQLTXH�WR�
WKHLU�DJH�JURXS��D�ODFN�RI�H[SHULHQFH�ZLWK�WKH�DFWXDO�SURFHVVHV�DQG�UXOHV�RI�GULYLQJ�ZKLOH�FRQFXUUHQWO\�
H[SHULHQFLQJ�DQ�H[WHQGHG�SHULRG�RI�XQHYHQ�EUDLQ�GHYHORSPHQW��$V�UHJDUGV�WKLV�ODWWHU�SRLQW��WKH�ODVW� 
DUHD�RI�WKH�EUDLQ�WR�PDWXUH�LV�WKDW�ZKLFK�JRYHUQV�MXGJPHQW�DQG�GHFLVLRQ-PDNLQJ��DQG�LWV�IXOO�PDWXULW\� 
LV�QRW�UHDFKHG�XQWLO�DJH���—ZHOO�DIWHU�WKH�DJH�IRU�IXOO�OLFHQVXUH��%HFDXVH�WKLV�DUHD—WKH�SUHIURQWDO� 
FRUWH[—LV�ODJJLQJ�EHKLQG��WHHQV�WHQG�WR�UHO\�RQ�WKH�PRUH�GHYHORSHG�HPRWLRQDO�FHQWHU�RI�WKHLU�EUDLQV—
WKH�DP\JGDOD—IRU�WKLQNLQJ�DQG�GHFLVLRQ-PDNLQJ�WDVNV��7KULOO-VHHNLQJ�DQG�ULVN-WDNLQJ�DUH�FRPPRQ� 
PDQLIHVWDWLRQV�RI�WKLV� 
 
/DLG�DORQJVLGH�WKLV�RYHUUHOLDQFH�RQ�HPRWLRQDOO\-LQIOXHQFHG�MXGJPHQW�LV�WKH�IDFW�WKDW�GXULQJ�WKHVH� 
IRUPDWLYH�\HDUV�WHHQV�DUH�DW�WKHLU�KLJKHVW�QDWXUDO�OHYHOV�RI�SK\VLFDO�VWUHQJWK��FRRUGLQDWLRQ�DQG�ILQH� 
PRWRU�VNLOOV��7KH�FRQIOXHQFH�RI�WKHVH�GHYHORSPHQWDO�IDFWRUV�RYHUODLG�DJDLQVW�D�WHHQ¶V�LQH[SHULHQFH� 
EHKLQG�WKH�ZKHHO�FDQ�HDVLO\�LPSDUW�DQ�LQIODWHG�VHOI-DVVHVVPHQW�RI�KLV�RU�KHU�GULYLQJ�FDSDELOLWLHV� 
 
*LYHQ�WKHVH�UHDOLWLHV��LW�LV�FOHDU�WKDW�VKRUW�RI�H[WUHPH�OLPLWDWLRQV�RQ�WKHLU�DFFHVV�WR�YHKLFOH�RU�URDGZD\��
WHHQ�GULYHUV�ZLOO�FRQWLQXH�WR�EH�RYHUUHSUHVHQWHG�LQ�FUDVK�VWDWLVWLFV� 
 

:KLOH�WHHQ�GULYHUV�DJH����WR����UHSUHVHQW�RQO\���SHUFHQW�RI�.DQVDV¶�OLFHQVHG�GULYHUV�� 
WKH\�ZHUH�LQYROYHG�LQ����SHUFHQW�RI�DOO�FUDVKHV�DQG����SHUFHQW�RI�IDWDO�FUDVKHV�LQ������ 

 
6WUDWHJLHV�WR�IXUWKHU�UHGXFH�FUDVKHV�LQYROYLQJ�WHHQ�GULYHUV�PXVW�FRQWLQXH�WR�FRQIURQW�WKH�UHDOLWLHV�RI� 
LQH[SHULHQFH�DQG�LPPDWXULW\��,Q�.DQVDV�VXFK�VWUDWHJLHV�DUH�LQ�SOD\�DQG�\LHOGLQJ�HQFRXUDJLQJ�UHVXOWV� 
 
 
 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



 
'DWD�3RLQWV 
 
���6LQFH�������WHHQ�FUDVKHV�LQ�.DQVDV�KDYH�GURSSHG�QHDUO\����SHUFHQW���,Q�
������WKH�QXPEHU�RI����WR����\HDUV�ROG�LQYROYHG�LQ�FUDVKHV�ZDV�������� 
FRPSDUHG�WR�������ZKLFK�UHFRUGHG��������WHHQ�FUDVKHV� 

 
 
 
 
���,Q�GLIIHULQJ�FRPELQDWLRQV��GULYHU�EHKDYLRU��WLPLQJ��ORFDWLRQ�DQG� 
LQIUDVWUXFWXUH�FDQ�DOO�DIIHFW�FUDVK�OLNHOLKRRG�DQG�VHYHULW\� 
7KH�IROORZLQJ�WDEOH�OLVWV�WKH�PRVW�FRPPRQ�IDFWRUV�NQRZQ�WR�EH�DVVRFLDWHG�ZLWK�FUDVK�
UDWHV��1RWH�WKDW�LQ�DOO�EXW�RQH�FDWHJRU\��OLJKW�FRQGLWLRQV��WHHQ�GULYHUV�DUH�LPSOLFDWHG�
DW�D�KLJKHU�OHYHO�WKDQ�WKH�GULYLQJ�SXEOLF�LQ�JHQHUDO��0RUH�WKDQ�RQH� 
IDFWRU�FDQ�FRQWULEXWH�WR�D�VLQJOH�FUDVK� 
 

 

 

3HUFHQW�RI�)DWDO�DQG�6HULRXV�,QMXU\�&UDVKHV������-����� 

&DWHJRU\ ,QYROYLQJ�7HHQ�'ULYHUV��$OO�'ULYHUV� 

,QWHUVHFWLRQV ��������� 

6SHHGLQJ ��������� 

)ROORZLQJ�7RR�&ORVHO\ ������� 

,QYROYLQJ�$QRWKHU�0RWRU�9HKLFOH ��������� 

5HDU-HQG�&ROOLVLRQV ��������� 

/RFDO�5RDGZD\V ��������� 

'DUN�/LJKW�&RQGLWLRQ ��������� 

5XUDO ��������� 

'LVWUDFWHG�'ULYLQJ ��������� 

�����7HHQ�'ULYHUV 



���7HHQ�FUDVKHV�DUH�PRVW�OLNHO\�WR�RFFXU�EHIRUH�DQG�DIWHU�WKH�VFKRRO�GD\�DQG�
WKURXJK�HDUO\�HYHQLQJ� 
 

 
 
3HUIRUPDQFH�0HDVXUH 
 
7KH�UDWH�DW�ZKLFK�WHHQ�GULYHUV�DUH�LQYROYHG�LQ�IDWDO�RU�LQMXU\�FUDVKHV�KDV�EHHQ� 
GURSSLQJ�VLQFH�������,Q�������.DQVDV�UHFRUGHG�������IDWDO�DQG�LQMXU\�FUDVKHV�� 
)DFWRUV�VXFK�DV�WHHQ�DFFHVV�WR�VDIHU�YHKLFOHV�DQG�LQFUHDVHG�EHOW�XVH�RYHU�WKLV�SHULRG�
ZLOO�DVVLVW�LQ�ZRUNLQJ�WRZDUG�WKLV�SURMHFWHG�UDWH��KRZHYHU��IDFWRUV�VXFK�DV�LQFUHDVHG�
PDULMXDQD�FRQVXPSWLRQ�ZLOO�ZRUN�DJDLQVW�LW��$QG�RI�FRXUVH��LW�LV�H[SHFWHG�VXFFHVVIXO�
LPSOHPHQWDWLRQ�RI�WKH�VWUDWHJLHV�WKDW�IROORZ�ZLOO�FRQWULEXWH�WR�D�GHFUHDVLQJ�UDWH��)RU�
WKHVH�UHDVRQV��WKH������JRDO�RI�WKLV�ILYH-\HDU�SODQ�LV�WR�EH�DW�RU�EHORZ�������IDWDO�
DQG�LQMXU\�FUDVKHV�IRU�WHHQ�GULYHUV� 
 

 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



6WUDWHJLHV 
 
���&RQWLQXH�WR�PRQLWRU�WHHQ�GULYLQJ�ODZV�WKDW�DUH�LQ�SODFH��DGYRFDWH�IRU�LQLWLDWLYHV�WKDW�ZLOO�
VWUHQJWKHQ�RU�H[SDQG�H[LVWLQJ�ODZV��DQG�ZRUN�DJDLQVW�DWWHPSWV�WR�DOWHU�WKHP�LQ�ZD\V�WKDW�
ZHDNHQ�WKHP� 
)RUHPRVW��KHUH��LV�WKH�SURWHFWLRQ�DQG�SHUKDSV�HQKDQFHPHQW�RI�.DQVDV¶�*UDGXDWHG�'ULYHU�/LFHQVH��*'/��
ODZ�ZKLFK�ZHQW�LQWR�HIIHFW�-DQXDU\����������$V�QRWHG�LQ�WKH�1+76$�SXEOLFDWLRQ��$�+LJKZD\�6DIHW\�&RXQ�
WHUPHDVXUH�*XLGH�IRU�6WDWH�+LJKZD\�6DIHW\�2IILFHV��1LQWK�(GLWLRQ���������³JUDGXDWHG�GULYHU�OLFHQVLQJ�
DGGUHVVHV�ERWK�WKH�LQH[SHULHQFH�DQG�WKH�LPPDWXULW\�RI�\RXQJ�GULYHUV��*'/�SURYLGHV�D�VWUXFWXUH�LQ�ZKLFK�
EHJLQQLQJ�GULYHUV�JDLQ�VXEVWDQWLDO�GULYLQJ�H[SHULHQFH�LQ�OHVV-ULVN\�VLWXDWLRQV��*'/�UDLVHV�WKH�PLQLPXP�
DJH�RI�IXOO�OLFHQVXUH�DQG�KHOSV�SDUHQWV�PDQDJH�WKHLU�WHHQDJH�GULYHUV�´�,W�VSHFLILFDOO\�DGGUHVVHV�WKH�ILUVW�
WKUHH�DUHDV�RI�FRQFHUQ�EXOOHWHG�DERYH��QLJKWWLPH�GULYLQJ��WHHQ�SDVVHQJHUV��DQG�FHOO�SKRQH�XVH�� 
 
���([SDQG�WKH�6$)(�SURJUDP��6HDWEHOWV�$UH�)RU�(YHU\RQH��DFURVV�.DQVDV� 
7KH�6$)(�SURJUDP�ODXQFKHG�LQ�VL[�&UDZIRUG�&RXQW\�KLJK�VFKRROV�DW�WKH�EHJLQQLQJ�RI�WKH�����-�����
VFKRRO�\HDU��7KH�EUDLQFKLOG�RI�.'27�ODZ�HQIRUFHPHQW�OLDLVRQ�'DYLG�&RUS��WKH�SURJUDP�KDV�JURZQ�WR�
PRUH�WKDQ�����KLJK�VFKRROV�LQ�DOPRVW����FRXQWLHV��0RUH�WKDQ�������VWXGHQWV�SDUWLFLSDWH�HYHU\�\HDU��
GXULQJ�ZKLFK�WLPH�LW�LV�HVWLPDWHG�WKDW�WKHLU�FRPSUHKHQVLYH�SURJUDP�RI�VDIHW\�PHVVDJLQJ�WR�SHHUV�UHDFK�
HV���������&RYHUHG�DUH�WKH�QHFHVVLW\�WR�EXFNOH�XS��FHOO�SKRQH�GLVWUDFWLRQV��LPSDLUHG�GULYLQJ�DQG�XQVDIH�
VSHHG�DPRQJ�RWKHUV��7KH�.DQVDV�7UDIILF�6DIHW\�5HVRXUFH�2IILFH��.7652��LV�UHVSRQVLEOH�IRU�RYHUVLJKW�RI�
WKH�SURJUDP��:KLOH�VDIHW\�UHVWUDLQW�XVDJH�LV�VWLOO�LWV�WRS�SULRULW\��6$)(�VWXGHQW�DFWLYLVWV�UHDFK�RXW�WR�WKHLU�
SHHUV�RQ�D�IXOO�UDQJH�RI�VDIH�GULYLQJ�WRSLFV�WKURXJKRXW�WKH�VFKRRO�\HDU�� 
 
���&RQWLQXH�WR�XWLOL]H�DQQXDO�KLJK�YLVLELOLW\�VWDWHZLGH�KLJK�VFKRRO�DQG�PLGGOH�VFKRRO�QHLJKERU�
KRRG�VDIHW\�UHVWUDLQW�HQIRUFHPHQW�FDPSDLJQV�E\�ORFDO�DQG�VWDWH�ODZ�HQIRUFHPHQW�DJHQFLHV�� 
$V�PDQ\�DV����DJHQFLHV�SDUWLFLSDWH�LQ�WKH�KLJKO\-SXEOLFL]HG�RQH-ZHHN�IDOO�PLGGOH�VFKRRO�DQG�WZR-ZHHN�
VSULQJ�KLJK�VFKRRO�FDPSDLJQ��7KHVH�YROXQWDU\�FDPSDLJQV�HQJDJH�ODZ�HQIRUFHPHQW�DFURVV�WKH�VWDWH�IRU�
RQH-ZHHN�HQIRUFHPHQW�ZDYHV�GXULQJ�WKH�SHULRGV�MXVW�EHIRUH�DQG�DIWHU�WKH�VFKRRO�GD\�DQG�LQ�WKH�QHLJK�
ERUKRRG�DURXQG�HDFK�VFKRRO�� 
 
���&RQWLQXH�WR�IDFLOLWDWH�D�FRQIHUHQFH�IRU�WHHQV�DQG�WHHQ�WUDIILF�VDIHW\�DGYRFDWHV�JHDUHG�WR�LP�
SURYLQJ�QRYLFH�DQG�LQH[SHULHQFHG�GULYHUV�DQG�LPSURYH�WUDIILF�VDIHW\� 
%\�������\RXWK�DWWHQGDQFH�DW�WKH�.DQVDV�7UDQVSRUWDWLRQ�&RQIHUHQFH��76&��KDG�JURZQ�WR�WKH�SRLQW�
ZKHUH�LW�ZDV�GHFLGHG�WKDW��ZKLOH�\RXWK�ZRXOG�VWLOO�EH�LQYLWHG�WR�DWWHQG�76&��LWV�LPSDFW�ZRXOG�EH�JUHDWHU�LI�
WKH\�ZHUH�WR�KDYH�WKHLU�RZQ�WZR-GD\�76&�W\SH�H[SHULHQFH��5HJLVWUDWLRQ�LV�OLPLWHG�WR�����VWXGHQWV��PRVW�
RI�ZKRP�UHSUHVHQW�6$)(�SURJUDPV��:KLOH�JHDUHG�WR�\RXQJHU�VDIHW\�DFWLYLVWV��WKH�FRQIHUHQFH�LV�HYHU\�ELW�
DV�SURIHVVLRQDO�DV�WKH�76&��ZLWK�H[SHUW�SUHVHQWHUV�DQG�RSSRUWXQLWLHV�WR�GHYHORS�DGYRFDF\�VNLOOV��QHWZRUN�
DQG�HQJDJH�ODZ�HQIRUFHPHQW�SURIHVVLRQDOV�LQ�SRVLWLYH�HQYLURQPHQW� 
 
���&RQWLQXH�WR�VXSSRUW�$OFRKROLF�%HYHUDJH�&RQWURO�DQG�RWKHU�ODZ�HQIRUFHPHQW�HIIRUWV�WR�UH�
GXFH�XQGHUDJH�GULQNLQJ�DQG�GULYLQJ� 
7KH�'HSDUWPHQW�RI�5HYHQXH¶V�'LYLVLRQ�RI�$OFRKROLF�%HYHUDJH�&RQWURO��XWLOL]LQJ�D�JUDQW�IURP�.'27��FRQ�
GXFWV�XQGHUDJH�GULQNLQJ�DFWLRQV�DW�FRQFHUWV��IHVWLYDOV�DQG�RWKHU�HYHQWV�DFURVV�WKH�VWDWH��$OO�HQIRUFHPHQW�
LV�RQ�RYHUWLPH�DQG�IHGHUDOO\�IXQGHG��$GGLWLRQDOO\��.'27�KDV�SDUWQHUHG�ZLWK�WKH�2YHUODQG�3DUN�3ROLFH�'H�
SDUWPHQW�DQG�'&&&$�WR�SURYLGH�RYHUWLPH�IXQGLQJ�WDUJHWLQJ�XQGHUDJH�GULQNLQJ�HQIRUFHPHQW���.'27�DOVR�
PDLQWDLQV�WZR�GHGLFDWHG�SKRQH�OLQHV�WR�DQG�IURP�.DQVDV�+LJKZD\�3DWURO�&HQWUDO�'LVSDWFK�IRU�FLWL]HQV�WR�
DQRQ\PRXVO\�UHSRUW�XQGHUDJH�GULQNLQJ�DFWLYLWLHV�LQ�SURJUHVV�RU�SODQQHG� 
 
���3URPRWH�WKH�LQLWLDWLRQ�RI�WHHQ�URDG�VDIHW\�DXGLWV� 
7KLV�VWUDWHJ\�FRPSOHPHQWV�WKH�6$)(�SURJUDPPLQJ��$�URDG�VDIHW\�DXGLW�RI�VFKRRO�ORFDOH�E\�VWXGHQW�
PHPEHUV�RI�6$)(�SURJUDPV�ZLOO�PHVK�ZHOO�ZLWK�H[LVWLQJ�VWXGHQW-OHG�DFWLYLWLHV��VXFK�DV�WKH�WZR�REVHUYD�
WLRQDO�VHDW�EHOW�VXUYH\V�SHUIRUPHG�DQQXDOO\�E\�WKH�VWXGHQWV� 
 
 
5HIHUHQFH�$SSHQGL[�&�IRU�7HHQ�'ULYHUV�DFWLRQ�SODQ� 

�����7HHQ�'ULYHUV 



&KDSWHU�� 3HGHVWULDQV�	�&\FOLVWV 

: DONLQJ�DQG�ULGLQJ�D�ELNH�DUH�HVVHQWLDO�IRUPV�RI�WUDQVSRUWDWLRQ�IRU�PDQ\�.DQVDQV�DQG�RXU�YLVLWRUV�� 
$V�ZDONLQJ�DQG�ELNLQJ�KDYH�EHFRPH�LQFUHDVLQJO\�SRSXODU�IRUPV�RI�WUDQVSRUWDWLRQ�DQG�UHFUHDWLRQ�

WKURXJKRXW�WKH�VWDWH��.DQVDV�KDV�H[SHULHQFHG�DQ�LQFUHDVH�LQ�FUDVKHV�LQYROYLQJ�SHGHVWULDQV�DQG�F\FOLVWV�
UHVXOWLQJ�LQ�IDWDOLWLHV�RU�VHULRXV�LQMXULHV� 
 
)RU�WKLV�GRFXPHQW��SHGHVWULDQV�DQG�F\FOLVWV�DUH�D�FRPELQHG�JURXS�RI�URDG�XVHUV�FDOOHG�³QRQ-PRWRULVWV´�
DQG�FDQ�EH�UHIHUUHG�WR�DV�³QRQ-PRWRUL]HG�´�1RQ-PRWRULVW�FUDVKHV�DUH�GHILQHG�DV�FUDVKHV�LQYROYLQJ�DW�
OHDVW�RQH�PRWRU�YHKLFOH�LQYROYLQJ�DW�OHDVW�RQH�SHUVRQ�ZKR�ZDV�FODVVLILHG�DV�D�SHGHVWULDQ�RU�D�F\FOLVW� 
 
:KHQ�HYDOXDWLQJ�FUDVKHV�LQYROYLQJ�D�SHGHVWULDQ��LW�LV�LPSRUWDQW�WR�NQRZ�KRZ�D�SHGHVWULDQ�LV�GHILQHG�� 
7KH�GHILQLWLRQ�RI�SHGHVWULDQ�LV�LQFOXVLYH�RI�DQ\RQH�RQ�IRRW�DQG�RU�XVLQJ�D�ZKHHOFKDLU�RU�SHUVRQDO�PRELOLW\�
GHYLFH� 
 

(YHU\RQH�LV�D�SHGHVWULDQ��:KHWKHU�\RX�WUDYHO�E\�FDU��WDNH�SXEOLF�WUDQVLW�RU�ULGH�D�ELNH� 
DOO�WULSV�XVXDOO\�EHJLQ�DQG�HQG�ZLWK�\RX�DV�D�SHGHVWULDQ� 

 
:KLOH�RFFXSDQWV�RI�PRWRU�YHKLFOHV�EHQHILW�IURP�EXLOW-LQ�VDIHW\�HQKDQFHPHQWV�DQG�DGYDQFHPHQWV�LQ� 
URDGZD\�VDIHW\�DQG�WHFKQRORJ\��QRQ-PRWRULVWV�UHPDLQ�H[WUHPHO\�YXOQHUDEOH�WR�GHDWK�DQG�VHULRXV�LQMXU\�
LQ�D�FROOLVLRQ��3URWHFWLQJ�QRQ-PRWRULVWV�E\�UHGXFLQJ�WKH�IUHTXHQF\�DQG�VHYHULW\�RI�FUDVKHV�LV�D�SULPDU\� 
VDIHW\�HPSKDVLV�RI�WKH�����-�����.DQVDV�6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ� 
 
7KH�3HGHVWULDQV�	�&\FOLVWV�(PSKDVLV�$UHD�7HDP�KDV�LGHQWLILHG�IRXU�VWUDWHJLHV�WR�UHGXFH�WKH�IUHTXHQF\�
DQG�VHYHULW\�RI�FUDVKHV�LQYROYLQJ�QRQ-PRWRULVWV� 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



������3HGHVWULDQV�	�&\FOLVWV 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
'DWD�3RLQWV 
 

���1RQ-PRWRULVW�IDWDOLWLHV�DQG�VHULRXV�LQMXULHV�DUH�H[SHFWHG�WR�LQFUHDVH�LQ�
.DQVDV�� 
)URP������WR�������.DQVDV�H[SHULHQFHG�DQ�LQFUHDVH�LQ�QRQ-PRWRULVWV�LQYROYHG�LQ�IDWDO�
DQG�VHULRXV�LQMXU\�FUDVKHV��2YHU�WKLV�WLPH�SHULRG��WKH�QXPEHU�RI�QRQ-PRWRULVWV� 
LQYROYHG�LQ�IDWDO�DQG�VHULRXV�LQMXU\�FUDVKHV�LQFUHDVHG�IURP�����WR������DQ�LQFUHDVH�RI�
����SHUFHQW��2YHU�WKH�VDPH�����-�����WLPH�SHULRG��WKH�QXPEHU�RI�DOO�RFFXSDQWV�RI�
PRWRU�YHKLFOHV�LQYROYHG�LQ�IDWDO�DQG�VHULRXV�LQMXU\�FUDVKHV�GHFUHDVHG�IURP�������WR�
�������D�GHFUHDVH�RI������SHUFHQW� 
 

%DVHG�RQ�GDWD�DQG�WUHQG�OLQH�VKRZQ�LQ�WKH�FKDUW�EHORZ��DQG�ZLWKRXW�DQ\�LQWHUYHQWLRQ��
.DQVDV�FDQ�H[SHFW�WR�VHH�DQ�DQQXDO�DYHUDJH�RI�DSSUR[LPDWHO\�����QRQ-PRWRULVWV� 
LQYROYHG�LQ�IDWDO�RU�VHULRXV�LQMXU\�FUDVKHV�XQWLO�WKH�\HDU������ 



���$QQXDO�FRVWV�DVVRFLDWHG�ZLWK�QRQ-PRWRUL]HG�FUDVKHV�DUH�H[SHFWHG�WR� 
LQFUHDVH�LQ�.DQVDV� 
)URP������WR�������.DQVDV�H[SHULHQFHG�DQ�LQFUHDVH�LQ�FRVWV�DVVRFLDWHG�ZLWK�DOO�QRQ-
PRWRUL]HG�FUDVKHV��'XULQJ�WKLV�WLPH�SHULRG��WKH�DQQXDO�FRVW�RI�QRQ-PRWRUL]HG�FUDVKHV�
LQFUHDVHG�IURP��������PLOOLRQ�WR��������PLOOLRQ��DQ�LQFUHDVH�RI������SHUFHQW�� 
 

7KH�FKDUW�EHORZ�GLVSOD\V�DQ�DYHUDJH�FRVW�SHU�VLQJOH�FUDVK�E\�FUDVK�W\SH�LQ�.DQVDV��
7KLV�FKDUW�UHYHDOV�WKDW�D�VLQJOH�FUDVK�LQYROYLQJ�D�QRQ-PRWRULVW�LV�PRUH�FRVWO\�WR�WKH�
VWDWH�RI�.DQVDV�ZKHQ�FRPSDUHG�WR�RWKHU�³FUDVK�W\SHV´�VXFK�DV�:RUN�=RQHV��'ULYHU� 
,QIUDFWLRQV�DQG�$OFRKRO�,PSDLUPHQW��3ULRULWL]LQJ�LQYHVWPHQWV�WR�UHGXFH�WKH�IUHTXHQF\�
DQG�VHYHULW\�RI�FUDVKHV�LQYROYLQJ�QRQ-PRWRULVWV�FRXOG�VDYH�OLYHV��SUHYHQW�VHULRXV� 
LQMXULHV��DQG�KDYH�VLJQLILFDQW�FRVW-VDYLQJ�EHQHILWV�WR�WKH�VWDWH�RI�.DQVDV��� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1RWH��'XH�WR�OLPLWHG�GDWD�IRU�DOO�FUDVK�W\SHV��WKH�FKDUW�DERYH�GLVSOD\V�WKH�DYHUDJH�FRVW�SHU� 
FUDVK�E\�FUDVK�W\SH�XVLQJ�WKH�IRXU�PRVW�UHFHQW�\HDUV�RI�DYDLODEOH�GDWD�IRU�HDFK�FUDVK�W\SH�
VKRZQ��&UDVK�³FRVWV´�LV�D�JHQHUDO�YDOXDWLRQ�RI�WKH�WDQJLEOH��H�J��PHGLFDO�ELOOV��ORVW�ZDJHV��DQG�
LQWDQJLEOH��H�J��SK\VLFDO�SDLQ��HPRWLRQDO�SDLQ��RU�TXDOLW\-DGMXVWHG�OLIH�\HDUV��FRQVHTXHQFHV�RI�
FUDVKHV�LQ�PRQHWDU\�WHUPV��7KH�KLJKHU�WKH�DYHUDJH�FUDVK�FRVW��WKH�KLJKHU�WKH�LQFLGHQFH�RI� 
VHULRXV�LQMXULHV�DQG�IDWDOLWLHV� 

 
 



���0DQ\�QRQ-PRWRULVW�IDWDOLWLHV�RFFXU�LQ�ORFDWLRQV�ZLWKRXW�DSSURSULDWH� 
LQIUDVWUXFWXUH�� 
)URP������WR�������SROLFH�FUDVK�UHSRUWV�GRFXPHQWHG�D�ODUJH�SHUFHQWDJH�RI�QRQ-
PRWRUL]HG�IDWDOLWLHV�WKDW�RFFXUUHG�LQ�ORFDWLRQV�DZD\�IURP�LQWHUVHFWLRQV�DQG�LQ�DUHDV�
ZLWKRXW�FURVVZDONV�RU�ELNHZD\V��'XULQJ�WKH�VDPH�WLPH�SHULRG��SROLFH�FUDVK�UHSRUWV�
DOVR�GRFXPHQWHG�D�VPDOO�SHUFHQWDJH�RI�QRQ-PRWRUL]HG�IDWDOLWLHV�RFFXUUHG�LQ� 
FURVVZDONV�DQG�ELNHZD\V��:KLOH�WKH�GDWD�LOOXVWUDWH�DFFHVV�WR�DSSURSULDWH�QRQ-
PRWRULVW�LQIUDVWUXFWXUH�FDQ�PLQLPL]H�ULVN��LW�DOVR�VKRZV�WKDW�WKH�DYDLODEOH� 
LQIUDVWUXFWXUH�GRHV�QRW�SUHYHQW�IDWDO�FUDVKHV�� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3HUIRUPDQFH�0HDVXUH 
 
,Q�.DQVDV��QRQ-PRWRULVWV�IRUP�D�GLVSURSRUWLRQDWH�SHUFHQWDJH�RI�WKH�VWDWH¶V�WRWDO�
WUDIILF�IDWDOLWLHV�DQG�VHULRXV�LQMXULHV�DW���SHUFHQW�IURP�����-������$�JRDO�RI�WKH�
3HGHVWULDQV�	�&\FOLVWV�($7�LV�WR�UHGXFH�WKH�QXPEHU�RI�QRQ-PRWRUL]HG�IDWDOLWLHV� 
DQG�VHULRXV�LQMXULHV�ZKLOH�FRQWLQXLQJ�WR�HQFRXUDJH�WKH�JURZWK�RI�QRQ-PRWRUL]HG� 
WUDQVSRUWDWLRQ�WKURXJKRXW�WKH�VWDWH��7KH�3HGHVWULDQV�	�&\FOLVWV�($7�ZLOO�WUDFN� 
DQQXDO�QRQ-PRWRUL]HG�IDWDOLWLHV�DQG�VHULRXV�LQMXULHV�WR�GHWHUPLQH�LI�WKH�IRXU� 
VWUDWHJLHV�KDYH�DQ�LPSDFW�RQ�QRQ-PRWRUL]HG�VDIHW\� 
 

7DUJHW��%\�������QRQ-PRWRULVW�IDWDOLWLHV�DQG�VHULRXV�LQMXULHV�ZLOO�EH���SHUFHQW�OHVV�
WKDQ�WKH�SURMHFWHG������D�JRDO�WR�DFKLHYH�QRW�PRUH�WKDQ����� 



����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 

6WUDWHJLHV 
 
���,PSURYH�QRQ-PRWRUL]HG�GDWD�FROOHFWLRQ�DQG�DQDO\VLV� 
(QJDJH�LQ�FROODERUDWLYH�HIIRUWV�WKDW�VXSSRUW�WKH�FROOHFWLRQ�RI�QRQ-PRWRUL]HG�WUDIILF�GDWD��FUDVK��FRXQW�
YROXPH��URDGZD\�FKDUDFWHULVWLFV�DQG�FRQGLWLRQV��DQG�RWKHU�UHOHYDQW�GDWD���7KLV�GDWD�ZLOO�EH�XVHG�WR� 
LGHQWLI\�WUDQVSRUWDWLRQ�DQG�VDIHW\�QHHGV�IRU�QRQ-PRWRULVWV�DQG�WR�VHOHFW�WKH�DSSURSULDWH�LPSURYHPHQWV� 
WR�PDNH�FRQGLWLRQV�VDIHU�DQG�PRUH�FRPIRUWDEOH�IRU�DOO�URDG�XVHUV� 
 
���,GHQWLI\�DQG�SURPRWH�WKH�XVH�RI�EHVW�SUDFWLFHV�ZKHQ�SODQQLQJ�DQG�GHVLJQLQJ�WUDQVSRUWDWLRQ�
IDFLOLWLHV�IRU�QRQ-PRWRUL]HG�PRGHV�RI�WUDQVSRUWDWLRQ� 
6KDUH�DQG�SURPRWH�QHZ�SURJUDPV�DQG�GHVLJQ�UHVRXUFHV�IRU�QRQ-PRWRUL]HG�WUDQVSRUWDWLRQ�WR�SURYLGH�
JXLGDQFH�DQG�EHVW�SUDFWLFHV�WKDW�DGGUHVV�SHGHVWULDQ�DQG�ELF\FOH�VDIHW\�LVVXHV� 
 
���,PSURYH�QHWZRUN�FRQQHFWLYLW\�DQG�RSHUDWLRQ�RI�SHGHVWULDQ�DQG�ELF\FOH�IDFLOLWLHV� 
,PSOHPHQWLQJ�DQG�SURPRWLQJ�LQIUDVWUXFWXUH�WUHDWPHQWV�ZLWK�SURYHQ�VDIHW\�FRXQWHUPHDVXUHV�WKDW�HPSKD�
VL]H�WKH�VDIHW\�RI�QRQ-PRWRULVWV�DW�KLJK-ULVN�ORFDWLRQV�FDQ�UHGXFH�DOO�FUDVKHV�DQG�ORZHU�IDWDOLW\�DQG�VHUL�
RXV�LQMXU\�UDWHV�IRU�QRQ-PRWRULVWV� 
 
���,PSURYH�SXEOLF�DZDUHQHVV�RI�QRQ-PRWRUL]HG�URDG�XVHUV� 
(IIHFWLYH�RXWUHDFK�DQG�HGXFDWLRQ�VWUDWHJLHV�FDQ�EH�VLPSOH�DQG�ORZ-FRVW�ZD\V�WR�GLVWULEXWH�LQIRUPDWLRQ�WR�
WKH�SXEOLF�RQ�D�UHJXODU�EDVLV�� 
 
 
5HIHUHQFH�$SSHQGL[�&�IRU�3HGHVWULDQV�	�&\FOLVWV�DFWLRQ�SODQ� 



&KDSWHU��� 'DWD�6XSSRUW 

5 HOLDEOH�FUDVK�GDWD�DUH�WKH�EDFNERQH�RI�URDG�VDIHW\�PDQDJHPHQW�� $FFRUGLQJ�WR�WKH�$PHULFDQ� 
$VVRFLDWLRQ�RI�6WDWH�+LJKZD\�DQG�7UDQVSRUWDWLRQ�2IILFLDOV��$$6+72��VWUDWHJLF�KLJKZD\�VDIHW\�SODQV�

VKRXOG LPSURYH�GDWD�FROOHFWLRQ�DQG��DV�D�UHVXOW��GHFLVLRQ�PDNLQJ� 
 
7KH�GDWD�VXSSRUW�WHDP�ZLOO�SURYLGH�WKH�HPSKDVLV�DUHD�WHDPV��($7��DQG�WKH�([HFXWLYH�6DIHW\�&RXQFLO�
�(6&� ZLWK�WKH�GDWD�UHTXLUHG�WR�FUDIW�DQ�LQIRUPDWLRQ-EDVHG�6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ�� 7KH�GDWD�
WHDP�ZLOO� 
· JDWKHU�DQG�SUHVHQW�GDWD�WR�WKH�(6& 
· FROOHFW�DQG�RUJDQL]H�GDWD�DW�WKH�UHTXHVW�RI�WKH�RWKHU�HPSKDVLV�DUHD�WHDPV 
· DVVLVW�WKH�(6&�LQ�LGHQWLI\LQJ�GDWD�JDSV��FROOHFWLRQ�DQG�UHSRUWLQJ�ZHDNQHVVHV 
· DVVLVW�LQ�GHFLGLQJ�ZKHWKHU�D�QHHG�H[LVWV�IRU�DGGLWLRQDO�HPSKDVLV�DUHD�WHDPV 
· FROOHFW�GDWD�IURP�GLIIHUHQW�DJHQFLHV�UHSUHVHQWHG�RQ�WKH�(6& 
 
7KH�GDWD�WHDP�ZDV�FUHDWHG�QRW�RQO\�WR�DVVLVW�LQ�WKH�PLQLQJ�DQG�SUHVHQWDWLRQ�RI�GDWD�RQ�EHKDOI�RI�RWKHU� 
HPSKDVLV�DUHD�WHDPV�EXW�DOVR�WR�GHYHORS�RXWFRPHV�DQG�VWUDWHJLHV�VSHFLILF�WR GDWD�FROOHFWLRQ��VWRUDJH�� 
DQDO\VLV�DQG�UHSRUWLQJ� 

������'DWD�6XSSRUW 



����-������6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 

6WUDWHJLHV 
 
���3URPRWH�ZHE-EDVHG�PDSSLQJ�WRRO�IRU�ORFDO�MXULVGLFWLRQV��WUDIILF�VDIHW\�FRDOLWLRQV��DQG�RWKHUV�WR�
DFFHVV�DQG�YLHZ�FUDVK�GDWD� 
.'27�LV�D�FHQWUDO�ORFDWLRQ�IRU�FUDVK�GDWD�DQG�DQDO\VLV�WKDW�PDQ\�JURXSV�XWLOL]H�WR�IXOILOO�WKHLU�GDWD�QHHGV��
:HE-EDVHG�PDSSLQJ�WRROV��ERWK�RII-WKH-VKHOI�DQG�FXVWRP-EXLOW�DUH�DYDLODEOH�IRU�RWKHUV�WR�XVH�WR�YLVXDOL]H�
DQG�DQDO\]H�FUDVK�LQIRUPDWLRQ��7KLV�VWUDWHJ\�ZLOO�SURPRWH��IDFLOLWDWH��DQG�LPSURYH�WKHVH�WRROV�E\�DQG�IRU�
VDIHW\�SDUWQHUV�DFURVV�WKH�VWDWH� 
 
���/LQN�FUDVK�GDWD�WR�WKH�WUDXPD�UHJLVWU\��WR�LPSURYH�VHULRXV�LQMXU\�GDWD�� 
$OO�VWDWHV�ZHUH�UHTXLUHG�WR�DGRSW�D�XQLIRUP�GHILQLWLRQ�RI�VHULRXV�LQMXU\�LQ�PRWRU-YHKLFOH�FUDVKHV�E\�$SULO�����
������.DQVDV�DGRSWHG�WKLV�QDWLRQDO�GHILQLWLRQ�HIIHFWLYH�-DQXDU\����������7KLV�FKDQJH�ZLOO�LPSURYH� 
FRQVLVWHQW�UHSRUWLQJ��ERWK�ZLWKLQ�.DQVDV�DQG�QDWLRQDOO\��/LQNLQJ�LQMXU\�VHYHULWLHV�LQ�FUDVK�UHSRUWV�ZLWK� 
DFWXDO�RXWFRPHV�LQ�WKH�WUDXPD�UHJLVWU\�ZLOO�IXUWKHU�LPSURYH�WKH�UHOLDELOLW\�RI�VHULRXV�LQMXU\�GDWD�� 
 
���&ROOHFW�DQG�LQYHQWRU\�URDGZD\�GDWD�WR�VXSSRUW�FUDVK�DQDO\VLV��SURMHFW�DQDO\VLV�DQG�DSSOLFDWLRQ�
RI�SROLFLHV� 
7KH�VDIHW\�PDQDJHPHQW�SURFHVV�LV�LQFRPSOHWH�ZLWKRXW�UREXVW�URDGZD\�LQYHQWRU\�GDWD��LQFOXGLQJ�IHDWXUHV�
VXFK�DV�ODQH�DQG�VKRXOGHU�ZLGWK��DQG�DVVHWV�VXFK�DV�VLJQV�DQG�JXDUGUDLO��7KH�)+:$�UHFRJQL]HV�WKLV�VXFK�
WKDW�WKH\�KDYH�UHTXLUHG�VWDWHV�WR�FROOHFW�IXQGDPHQWDO�GDWD�HOHPHQWV�EDVHG�RQ�WKH�0RGHO�,QYHQWRU\�RI�
5RDGZD\�(OHPHQWV��0,5(��E\�6HSWHPEHU�����������,QIRUPDWLRQ�FROOHFWHG�ZLOO�VXSSRUW�LQWHUVHFWLRQ�DQDO\VLV��
DSSOLFDWLRQ�RI�3HUIRUPDQFH�%DVHG�3UDFWLFDO�'HVLJQ��DQG�LPSOHPHQWDWLRQ�RI�SROLFLHV�VXFK�DV�ORQJLWXGLQDO�
UXPEOH�VWULSV��3URMHFWV�XQGHU�WKLV�VWUDWHJ\�FRXOG�LQFOXGH�EXLOGLQJ�DQ�LQWHUVHFWLRQ�LQYHQWRU\�RQ�WKH�6WDWH�
+LJKZD\�6\VWHP�PDGH�XS�RI�PRUH�WKDQ����GDWD�HOHPHQWV�DQG�WKH�XVH�RI�PRELOH�OLGDU�RU�VLPLODU�WHFKQRORJ\��� 
 
���8VH�VDIHW\�PDQDJHPHQW�SURFHVV�WRROV�VXFK�DV�6DIHW\�$QDO\VW�WR�FRXSOH�GDWD�DQDO\VLV�ZLWK� 
HQJLQHHULQJ�VROXWLRQV� 
,Q�DGGLWLRQ�WR�LWV�DELOLW\�WR�VFDQ�WKH�KLJKZD\�V\VWHP�IRU�FUDVK ³KRW�VSRWV´�WKURXJK�WKH�1HWZRUN�6FUHHQLQJ�
7RRO��6DIHW\�$QDO\VW�FDQ�XVH�VWDWLVWLFDO WHFKQLTXHV�WR�SHUIRUP�GHWDLOHG�FUDVK�DQDO\VLV�DQG�UHFRPPHQG� 
SRVVLEOH�HQJLQHHULQJ FRXQWHUPHDVXUHV�IRU�VSHFLILF�ORFDWLRQV��6DIHW\�$QDO\VW�FDQ�EH�XVHG�WR� 

· 9LHZ�GHWDLOHG�VLWH�DQDO\VLV�VXPPDUL]LQJ�FUDVK�SDWWHUQV�DQG�RYHUUHSUHVHQWHG FUDVK�YDULDEOHV 
· 9LHZ�GLDJQRVHV�WKDW�UHFRPPHQG�HQJLQHHULQJ�FRXQWHUPHDVXUHV 
· 6XJJHVW�FRVW�EHQHILW�DSSUDLVDOV�RI�SURSRVHG�FRXQWHUPHDVXUHV 
· 6XJJHVW�SURMHFW�SULRULWL]DWLRQ 

 
���5HYLVH�RIILFLDO�.DQVDV�0RWRU�9HKLFOH�&UDVK�5HSRUW�IRUP�EDVHG�RQ�WKH�0RGHO�0LQLPXP�8QLIRUP�
&UDVK�&ULWHULD��008&&�� 
008&&�LV�WKH�QDWLRQDO�VWDQGDUG�LQ�FRGLQJ�DOO�PRWRU-YHKLFOH�FUDVKHV��7KH�&UDVK�'DWD�8QLW�DW�.'27�ZLOO�EH�
UHYLVLQJ�WKH�.DQVDV�0RWRU�9HKLFOH�&UDVK�5HSRUW�IRUP�LQ�WKH�QH[W�ILYH�\HDUV�DQG�ZLOO�EH�ZRUNLQJ�FORVHO\�ZLWK�
WKH�ODZ�HQIRUFHPHQW�DJHQFLHV�WR�LPSURYH�WKH�IORZ�RI�WKH�IRUP� 
 
���5HSODFH�WKH�7UDIILF�5HFRUGV�6\VWHP��756��DQG�WKH�.&$56�FUDVK�GDWDEDVH�ZLWK�D�QHZ�SRUWDO�
DQG�GDWDEDVH� 
7KH�FXUUHQW�SRUWDO�DQG�GDWDEDVH�IRU�SURFHVVLQJ��VWRULQJ��DQG�XVLQJ�FUDVK�GDWD�DUH�RXWGDWHG�DQG�ODFNV�WKH�
DELOLW\�WR�XSJUDGH�IRU�EHWWHU�HIILFLHQFLHV� �7KH�7UDIILF�6DIHW\�6HFWLRQ�LQ�FRPELQDWLRQ�ZLWK�WKH�&UDVK�'DWD�
8QLW�LV�LQ�WKH�ZRUNV�WR�FRPSOHWHO\�UHSODFH�WKH�756�SRUWDO�DQG�.&$56�GDWDEDVH�ZLWK�D�QHZ�V\VWHP� �7KLV�
V\VWHP�LV�VXVSHFWHG�WR�LPSURYH�FUDVK�FRGLQJ�IURP�RIILFHUV��LQFUHDVH�WKH�VSHHG�RI�DYDLODELOLW\�RI�FUDVK�GDWD��
LPSURYH�LQWHUQDO�SURFHVVLQJ��DQG�WR�DOORZ�ODZ�HQIRUFHPHQW�WR�VXEPLW�FUDVK�GDWD�HOHFWURQLFDOO\� 
 
���&UHDWH�SURFHVVHV�WR�PRQLWRU�FKDQJHV�LQ�URDGZD\�GDWD�VRXUFHV 
7KH�JHRFRGLQJ�RI�FUDVKHV�DQG�UHIHUHQFH�RI�URDGZD\�GDWD�WR�FUDVKHV�GHSHQGV�RQ�WKH�VWDWH�KDYLQJ�WKH� 
URDGZD\�LQIRUPDWLRQ�IURP�1H[W*HQ�����URDG�FHQWHUOLQHV�DQG�PXQLFLSDO�ERXQGDULHV��DQG�.'27�KDYLQJ�WKH�
URDGZD\�LQ�WKH�.KXE�OLQHDU-UHIHUHQFLQJ�V\VWHP��/56�� 7KLV�VWUDWHJ\�ZLOO�LQYROYH�GHYHORSPHQW�RI�DQ� 
LQWHUIDFH�EHWZHHQ�.KXE�GDWD�DQG�1H[W*HQ�����GDWD��VR�WKDW�ZKHQ�QHZ�ORFDO�URDGV�DUH�EXLOW�.'27�KDV�WKH�
URDG�LQYHQWRU\�LQ�WKH�/56�LQ�D�WLPHO\�PDQQHU��DQG�ZKHQ�.'27�UHFRQVWUXFWV�KLJKZD\V��WKH�QHZ�ORFDWLRQ� 
LQIRUPDWLRQ�LV�DYDLODEOH�WR�1*����IRU�LQFRUSRUDWLRQ�LQWR�WKHLU�GDWD�LQ�D�WLPHO\�PDQQHU� 



���,QWHUIDFH�&UDVK�'DWD�ZLWK�.KXE� 
.KXE�LV�WKH�RIILFLDO�+306�V\VWHP�ZLWK�DOO�SXEOLF�URDGV�OLQHDU�UHIHUHQFLQJ�V\VWHP�
�/56�� �&UDVKHV�PXVW�EH�UHIHUHQFHG�WR�WKH�/56�E\�5RXWH,'�DQG�0HDVXUH�0LOHSRVW�� 
VR�WKDW�WKH�GDWD�FDQ�EH�FRPSDUHG�WR�WUDIILF��URDGZD\�JHRPHWULFV��VXFK�DV�FXUYHV��
JUDGHV��ODQH�FRQILJXUDWLRQV��VKRXOGHUV���IHDWXUHV��FDEOH�EDUULHUV��VLJQV��WUDIILF� 
FRQWUROV��RU�FODVVLILFDWLRQV��MXULVGLFWLRQV��IXQFWLRQDO�FODVV�� �7KH�/56�LV�D�NH\�WRRO�LQ�
SUHSDULQJ�GDWD�IRU�FUDVK�VDIHW\�DQDO\VLV�DQG�NH\�SHUIRUPDQFH�LQGLFDWRU�UHSRUWLQJ� 
 
 
5HIHUHQFH�$SSHQGL[�&�IRU�'DWD�6XSSRUW�DFWLRQ�SODQ� 

������'DWD�6XSSRUW 



3ROLFLHV��3URJUDPV��3HUVRQQHO��$FKLHYHPHQWV 
 

5 RDG�VDIHW\�UHTXLUHV�WKH�VNLOOV�RI�HQJLQHHUV��SXEOLF�UHODWLRQV�VSHFLDOLVWV��WUDLQHUV��ODZ�HQIRUFHPHQW�
RIILFHUV�DQG�HPHUJHQF\�PHGLFDO�SHUVRQQHO��DPRQJ�RWKHUV��0DQ\�VWUDWHJLHV�IRU�PDNLQJ�WUDYHO�VDIHU�

ZHUH�LGHQWLILHG�LQ�WKH�ILUVW�DV�ZHOO�DV�WKH�FXUUHQW�6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ��E\�WKH�'ULYLQJ�)RUFH�
7DVN�)RUFH�DQG�LQ�RWKHU�LQLWLDWLYHV��3OHDVH�QRWH��DOWKRXJK�PDQ\�RI�WKH�VWUDWHJLHV�DUH�FRPSOHWH��VRPH�DUH�
SDUW�RI�RQ-JRLQJ�HIIRUWV�DV�ZHOO��7KHVH�VWUDWHJLHV�UHVXOWV�DUH�GHVFULEHG�EHORZ� 
 

5RDGZD\�'HSDUWXUH 
· .'27�LQFUHDVHG�WKH�VWDQGDUG�ZLGWK�RI�WKH�ZKLWH�HGJH-OLQH�RQ�DOO�VWDWH�KLJKZD\V�IURP�IRXU�LQFKHV�WR�

VL[�LQFKHV�LQ������ 
· .'27�LPSOHPHQWHG�D�QHZ�FHQWHUOLQH�UXPEOH�VWULS�SROLF\�LQ������ 
· .'27�GHYHORSHG�D�SROLF\�RQ�WKH�XVH�RI�FDEOH�PHGLDQ�EDUULHUV�LQ������ 
· .'27�PDLQWDLQV�VLJQ�UHWUR-UHIOHFWLYLW\��YLVLELOLW\�ZKHQ�OLJKWHG�E\�KHDGOLJKWV��RQ�VWDWH�KLJKZD\V�E\�

UHSODFLQJ�VLJQ�VKHHWLQJ�DW�VFKHGXOHG�LQWHUYDOV�EDVHG�RQ�DQWLFLSDWHG�VHUYLFH�OLIH� 
· .'27�XSJUDGHV�SDYHPHQW�PDUNLQJV�EDVHG�RQ�WKH�URXWLQH�FROOHFWLRQV�RI�UHWUR-UHIOHFWLYLW\�GDWD�XQGHU�

VXSSRUW�RI�WKH�IHGHUDO�+LJKZD\�6DIHW\�,PSURYHPHQW�3URJUDP��+6,3�� 
· 5HVHDUFKHG�WKH�SRWHQWLDO�LPSDFW�RI�H[SDQGHG�XVH�RI�FHQWHUOLQH�UXPEOH�VWULSV� 
· .'27�KDV�DQG�FRQWLQXHV�WR�LPSURYH�KLJKZD\�VKRXOGHUV�XQGHU�KLJKZD\�SURJUDPV�VXFK�DV�&RPSUH�

KHQVLYH�+LJKZD\�3URJUDP��&RPSUHKHQVLYH�7UDQVSRUWDWLRQ�3URJUDP��DQG�QRZ�7-:RUNV� 
· ,QVWDOOV�URFN-ZHGJH�VKRXOGHUV� 
· 8WLOL]HV�D�WDSHUHG�SDYHPHQW�HGJH�ZKHUH�DSSURSULDWH�DQG�SURPRWHV�LWV�XVH�WR�FRXQW\�DJHQFLHV� 
· ,QVWDOOV�VKRXOGHU�UXPEOH�VWULSV�EDVHG�RQ�SROLF\� 
· &UHDWHG�D�SURJUDP�WKDW�IXQGV�WKH�UHPRYDO�RI�IL[HG�REMHFWV�RQ�ORFDOO\-RZQHG�URDGV� 
· &RQWLQXHV�DSSOLFDWLRQ�RI�WKH�PRVW�FXUUHQW�5RDGVLGH�'HVLJQ�*XLGH�LQ�KLJKZD\�GHVLJQ�� 
· &RQWLQXHV�PHGLD�FDPSDLJQV�KLJKOLJKWLQJ�WKH�GDQJHU�RI�LPSDLUHG�RU�GLVWUDFWHG�GULYLQJ� 
· 3URPRWHV�HGXFDWLRQDO�FDPSDLJQV�WR�OHW�SHRSOH�NQRZ�WKH�OLNHOLKRRG�RI�XQEHOWHG�GULYHUV�DQG�SDVVHQ�

JHUV�EHLQJ�WKURZQ�IURP�D�YHKLFOH�LQ�D�UROORYHU—DQG�WKHLU�VXUYLYDO�UDWH� 
· 6XSSRUWV�GHIHQVLYH�GULYLQJ�WUDLQLQJ� 
· &RQGXFWV�URDG�VDIHW\�DXGLWV�RQ�ORFDOO\-RZQHG�URDGV� 
 

2FFXSDQW�3URWHFWLRQ 
· .'27�KDV�VSRQVRUHG�%XFNV�IRU�%XFNOHV�VLQFH������ 
· .'27�FRQWLQXHV�D�WKUHH-\HDU�UHQHZDEOH�JUDQW�WR�IXQG�WKH�%XFNOH�8S�SURJUDP��SURYLGLQJ�FKLOG�VDIHW\�

VHDWV��WUDLQLQJ�DQG�RWKHU�VXSSRUW�WR�HQKDQFH�FKLOG�SDVVHQJHU�VDIHW\� 
· .'27�VSRQVRUHG�DQ�2FFXSDQW�3URWHFWLRQ�6DIHW\�$VVHVVPHQW�LQ������������������DQG������� 
· $�SULPDU\�VHDW�EHOW�ODZ�SDVVHG�LQ������ 
· 8WLOL]HV�.'27�VWDII�DQG�LWV�VDIHW\�SDUWQHUV�WR�JDLQ�JUDVVURRWV�VXSSRUW��WHVWLI\�EHIRUH�WKH�.DQVDV�/HJ�

LVODWXUH�DQG�SURYLGH�LQIRUPDWLRQ�WR�WKH�PHGLD�RQ�WKH�EHQHILWV�RI�VWURQJ�VDIHW\�UHVWUDLQW�ODZV� 
· .'27�FRQWLQXHV�WKH�DQQXDO�&OLFN�,W�RU�7LFNHW��&,27��PHGLD�HQIRUFHPHQW�FDPSDLJQ� 
· 5HVHDUFKHG�PHWKRGV�IRU�UHWDLQLQJ�DQG�UHFHUWLI\LQJ�ODZ�HQIRUFHPHQW�SHUVRQQHO�WUDLQHG�LQ�FKLOG�SDV�

VHQJHU�VDIHW\� 
· 6XSSRUWV�FRQWLQXLQJ�HGXFDWLRQ�RSSRUWXQLWLHV�IRU�&36�7HFKQLFLDQV�DQG�WKHLU�LQVWUXFWRUV� 
· &RQWLQXHV�WR�SURPRWH�HPSOR\HU�³EXFNOH-XS´�SURJUDPV� 
· ([SDQGLQJ�XVH�RI�QRQ-WUDGLWLRQDO�PHGLD��VRFLDO�QHWZRUNLQJ�VLWHV��LQWHUQHW��JDPHV��WR�SURPRWH�&,27�

PHVVDJH� 

$SSHQGL[�$ 

����-������6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



· &RQWLQXHV�WR�SURPRWH�RFFXSDQW�SURWHFWLRQ�PHVVDJH�DW�HYHQW�YHQXHV��VXFK�DV�XQLYHUVLWLHV��6SRUWLQJ�
.&��&RXQWU\�6WDPSHGH�DQG�-RKQVRQ�&RXQW\�3DUNV�	�5HFUHDWLRQ� 

· &RQWLQXHV�WR�H[SDQG�WKH�6HDWEHOWV�$UH�)RU�(YHU\RQH��6$)(��SURJUDP�VWDWHZLGH� 
· 3URYLGHV�IXQGLQJ�VXSSRUW�IRU�D�.DQVDV�UHSUHVHQWDWLYH�RQ�WKH�1DWLRQDO�&36�%RDUG� 
· 3URPRWHV�FXUULFXOD�VXFK�DV�%RRVWHUV�WR�%HOWV��6DIHW\�%UHDNV�DQG�&36�IRU�GD\FDUH�SURYLGHUV� 
· 6XUYH\HG�DWWLWXGHV�DERXW�DQG�NQRZOHGJH�RI�VHDW�EHOW�ODZV�DQQXDOO\�DQG�XVHG�WKH�UHVXOWV�LQ�SXEOLF�

HGXFDWLRQ�HIIRUWV� 
· 5HDFKHV�RXW�WR�VFKRRO�UHVRXUFH�RIILFHUV�DQG�VFKRRO�QXUVHV�WR�SURYLGH�VHDW�EHOW�HGXFDWLRQ�DQG�LQIRU�

PDWLRQ�WR�VWXGHQWV� 
· 'HYHORSV�SDUWQHUVKLSV�ZLWK�WKH�PHGLFDO�DQG�IDLWK�FRPPXQLWLHV�WR�SURPRWH�RFFXSDQW�SURWHFWLRQ�VWUDW�

HJLHV�WR�VHQLRU�FLWL]HQV�DQG�PLQRULW\�JURXS�PHPEHUV� 
· &RQWLQXHV�WR�VXSSRUW�6DIH�.LGV�.DQVDV�E\�SURYLGLQJ�IXQGLQJ�IRU�VXSSOLHV�DW�FKHFN-XS�HYHQWV��HGXFD�

WLRQ�UHJDUGLQJ�FKLOGUHQ�LQ�DQG�DURXQG�FDUV��DQG�E\�SDUWQHULQJ�WKURXJK�WUDGLWLRQDO�DQG�VRFLDO�PHGLD�
HIIRUWV� 

· &RQWLQXHV�SUHVHQWDWLRQV�RQ�RFFXSDQW�SURWHFWLRQ�DW�WKH�.'27�7UDQVSRUWDWLRQ�6DIHW\�&RQIHUHQFH��6SH�
FLDO�7UDIILF�(QIRUFHPHQW�3URJUDP�OXQFKHRQV��DQG�WUDLQLQJV�IRU�QHZ�UHFUXLWV�DW�.DQVDV�/DZ�(QIRUFH�
PHQW�7UDLQLQJ�&HQWHU��./(7&�� 

· 3URYLGHV�VLJQDJH�IRU�ODZ�HQIRUFHPHQW�DJHQFLHV�WR�SURPRWH�EXFNOLQJ�XS�ZKLOH�RQ�WKH�MRE� 
· 5HTXLUHV�DOO�DJHQFLHV�WKDW�UHFHLYH�.'27�JUDQWV�WR�KDYH�DQ�HQIRUFHDEOH�VHDW�EHOW�XVDJH�SROLF\� 
· 3URYLGHV�JUDQWV�WR�SD\�IRU�HTXLSPHQW�DQG�RYHUWLPH�UHODWHG�WR�FRQGXFWLQJ�VHDW�EHOW�HQIRUFHPHQW�DF�

WLYLWLHV� 
· 3URPRWHV�$$$�&RPPXQLW\�7UDIILF�6DIHW\�$ZDUGV�IRU�WKH�H[FHSWLRQDO�HQIRUFHPHQW�RI�RFFXSDQW�SURWHF�

WLRQ�ODZV� 
· 7UDLQV�SURVHFXWRUV�DQG�MXGJHV�RQ�RFFXSDQW�SURWHFWLRQ�ODZV� 
· &RQWLQXHV�SURJUDP�WR�HQIRUFH�QLJKWWLPH�VHDW�EHOW�XVH� 
· &RQWLQXHV�VXSSRUW�IRU�ORFDO�FKLOG�SDVVHQJHU�VDIHW\�LQVSHFWLRQ�VWDWLRQV�DQG�SURYLVLRQ�RI�VDIHW\�VHDWV�

IRU�ORZ-LQFRPH�IDPLOLHV� 
· &RQWLQXHV�REVHUYDWLRQDO�VXUYH\V�FRQIRUPLQJ�WR�1+76$�VWDQGDUGV� 
· ,QFUHDVHV�HQIRUFHPHQW�HIIRUWV�LQ�FRXQWLHV�ZLWK�ORZ�UDWHV�RI�VHDW�EHOW�XVH� 
· 3URYLGHV�RFFXSDQW�SURWHFWLRQ�HGXFDWLRQ�ZLWKLQ�PLQRULW\�JURXSV�ZKHUH�VHDW�EHOW�XVH�LV�ORZ� 
· 8VHV�ELOOERDUGV�JDV�SXPS�WRSSHUV�RU�RWKHU�RXWGRRU�QRQ-WUDGLWLRQDO�DGYHUWLVLQJ�WR�FRPPXQLFDWH�PHV�

VDJHV�LQ�SDUWV�RI�.DQVDV�ZLWK�ORZ�UDWHV�RI�VHDW�EHOW�XVH� 
· $PHQGHG�.6$��-�����WR�DOORZ�IRU�SULPDU\�HQIRUFHPHQW�LQ�DOO�VHDWLQJ�SRVLWLRQV�IRU�DJHV���-��� 
· $PHQGHG�.6$��-�����WR�UDLVH�ILQH�IRU�DGXOW�YLRODWLRQ��DJHV������WR�����DQG�DJHV���-���WR����� 
· (QDFWHG�ODZ�WR�HVWDEOLVK�VHDW�EHOW�VDIHW\�IXQG� 
 

,PSDLUHG�'ULYLQJ 
· 2SHUDWLRQ�,PSDFW�ZDV�ODXQFKHG�LQ�WKH�.DQVDV�&LW\�DUHD�LQ������DQG�LQ�:LFKLWD�LQ������ 
· .DQVDV�+LJKZD\�3DWURO��.+3��H[HFXWHV�5RYLQJ�$JJUHVVLYH�9LRODWLRQ�(QIRUFHPHQW��5$9(��VDWXUDWLRQ�

SDWUROV�RQ�KLJK�SULRULW\�FRUULGRUV�VWDWHZLGH� 
· $�.DQVDV�,PSDLUHG�'ULYLQJ�$VVHVVPHQW�FRQIHUHQFH�ZDV�KHOG�LQ������ZLWK�VHYHUDO�UHVXOWV�  

· 'ULYHUV�ZLWK�EORRG�DOFRKRO�OHYHOV�RI������RU�JUHDWHU�QRZ�IDFH�KHDYLHU�SHQDOWLHV� 
· $�'8,�DGYLVRU\�ERDUG��ZKLFK�PHHWV�TXDUWHUO\��ZDV�FUHDWHG� 
· $�WUDIILF�VDIHW\�UHVRXUFH�SURVHFXWRU�ZDV�KLUHG�WR�FRQGXFW�WUDLQLQJ�VWDWHZLGH�DQG�WR�SURYLGH�

SURVHFXWRUV�ZLWK�LQIRUPDWLRQ�WR�DVVLVW�WKHP�LQ�FDVHV�LQYROYLQJ�GULYLQJ�XQGHU�WKH�LQIOXHQFH�RI�
DOFRKRO� 

· 7KH�.DQVDV�'8,�&RPPLVVLRQ��D�PXOWL-GLVFLSOLQDU\�VWDWH�FRPPLVVLRQ��ZDV�VDQFWLRQHG�E\�WKH�.DQVDV�
OHJLVODWXUH�WR�FRQGXFW�D�WZR-\HDU�VWXG\������-����RI�GULYLQJ�XQGHU�WKH�LQIOXHQFH�LQ�.DQVDV� 

· 7KH�.+3�–�%UHDWK�$OFRKRO�8QLW��%$8��DQG�.DQVDV�7UDIILF�6DIHW\�5HVRXUFH�3URVHFXWRU��.7653��RIIHUV�
QXPHURXV�WUDLQLQJ�RSSRUWXQLWLHV�UHODWHG�WR�'8,�GHWHFWLRQ�DQG�HQIRUFHPHQW� 

· 7KH�.DQVDV�/DZ�(QIRUFHPHQW�7UDLQLQJ�&HQWHU�LQFOXGHV�'8,�GHWHFWLRQ�DQG�HQIRUFHPHQW�DV�SDUW�RI�
WKHLU�VWDQGDUG�FXUULFXOXP� 

· .'27�IXQGV�LPSDLUHG�GULYLQJ�GHWHUUHQFH�LQLWLDWLYHV�WKDW�LQFOXGH�6SHFLDO�7UDIILF�(QIRUFHPHQW�3URJUDP�
�67(3���,PSDLUHG�'ULYLQJ�'HWHUUHQFH�3URJUDP��,''3���5$9(�DQG�WKH��-���-0XVW�%����SURJUDP� 

������$SSHQGL[�$ 



· .'27�KDV�SURYLGHG�IHGHUDO�JUDQW�PRQH\�WR�.DQVDV�'HSDUWPHQW�RI�+HDOWK�DQG�(QYLURQPHQW��.'+(��
DQG�WKH�.DQVDV�%XUHDX�RI�,QYHVWLJDWLRQ��.%,��IRU�WKH�SXUFKDVH�RI�LQVWUXPHQWV�XVHG�WR�HVWDEOLVK�LP�
SDLUPHQW�LQ�VXVSHFWHG�LPSDLUHG�GULYHUV� 

· $GYRFDF\�JURXSV�VXFK�DV�0RWKHUV�$JDLQVW�'UXQN�'ULYLQJ��0$''��DQG�WKH�'8,�9LFWLPV�FHQWHU�GHOLYHU�
HGXFDWLRQDO�PHVVDJHV�DJDLQVW�LPSDLUHG�GULYLQJ� 

· /DZ�HQIRUFHPHQW�UHOLHV�RQ�WUDLQHG�KRVSLWDOV�DQG�(06�SHUVRQQHO�WR�DVVLVW�LQ�WKH�JDWKHULQJ�RI�EORRG�
HYLGHQFH�XVHG�LQ�WKH�SURVHFXWLRQ�RI�PDQ\�'8,�FDVHV� 

· 0HGLD�FDPSDLJQV�DUH�SURPRWHG�KLJKOLJKWLQJ�WKH�GDQJHU�RI�LPSDLUHG�RU�GLVWUDFWHG�GULYLQJ� 
· '8,�ODZ�LQFOXGHV�SURYLVLRQV�WR�HQDEOH�SURVHFXWRUV�WR�FKDUJH�RIIHQGHUV�ZLWK�$JJUDYDWHG�%DWWHU\�'8,�

LQ�'8,�FDVHV�LQYROYLQJ�VHULRXV�RU�JUHDW�ERGLO\�KDUP�WR�RWKHUV� 
· 7KH�.7653�DQG�.+3�–�%$8�RIIHU�YDULRXV�WUDLQLQJV�DFURVV�WKH�VWDWH�GHVLJQHG�IRU�SURVHFXWRUV� 
 

2OGHU�'ULYHU 
· 7KH�ILUVW�.DQVDV�6HQLRU�'ULYLQJ�6XPPLW�ZDV�KHOG�LQ�0DUFK������WR�HGXFDWH�DQG�FRPPXQLFDWH�ZLWK�

VWUDWHJLF�SDUWQHUV� 
· .DQVDV�7UDIILF�6DIHW\�5HVRXUFH�2IILFH��.7652��FRQGXFWV�WUDLQLQJ�WR�LQFUHDVH�WKH�QXPEHU�RI�&DU)LW�

FRRUGLQDWRUV�DQG�WHFKQLFLDQV��DQG�SURPRWHV�HYHQWV�VWDWHZLGH� 
 
 
 
 
 
 

,QWHUVHFWLRQV 
· .DQVDV�UHPDLQV�D�QDWLRQDO�OHDGHU�LQ�WKH�SURPRWLRQ�DQG�XVH�RI�URXQGDERXWV� 
· .'27�FRQWLQXHV�WR�PDQDJH�D�ORQJVWDQGLQJ�SURJUDP�UHODWHG�WR�WKH�LQWHUVHFWLRQ�RI�KLJKZD\V�DQG�UDLO�

URDG�OLQHV�� 
· .'27�PDLQWDLQV�VLJQ�UHWUR-UHIOHFWLYLW\��YLVLELOLW\�ZKHQ�OLJKWHG�E\�KHDGOLJKWV��RQ�VWDWH�KLJKZD\V�E\�

UHSODFLQJ�VLJQ�VKHHWLQJ�DW�VFKHGXOHG�LQWHUYDOV� 
· .'27�SURPRWHV�JRRG�DFFHVV�PDQDJHPHQW�QHDU�LQWHUVHFWLRQV�WKURXJK�D�FRUULGRU�PDQDJHPHQW�SROL�

F\� 
· .'27�SHUIRUPV�LPSURYHPHQWV�RI�FUDVK-SURQH�LQWHUVHFWLRQV�XQGHU�VXSSRUW�RI�WKH�IHGHUDO�+LJKZD\�

6DIHW\�,PSURYHPHQW�3URJUDP��+6,3�� 
· 7KH�7UDIILF�(QJLQHHULQJ�$VVLVWDQFH�3URJUDP��7($3��LV�DYDLODEOH�WR�DVVLVW�ZLWK�WUDIILF�VWXGLHV�RQ�ORFDO�

O\�RZQHG�URDGV� 
· .'27�H[SHULPHQWHG�ZLWK�LQQRYDWLYH�LQWHOOLJHQW�WUDQVSRUWDWLRQ�V\VWHPV��,76��DSSOLFDWLRQV�DW�LQWHU�

VHFWLRQV� 
· .'27�FRPSOHWHG�URDG�VDIHW\�DVVHVVPHQWV�RQ�DOO��������PLOHV�RI�WKH�6WDWH�+LJKZD\�6\VWHP� 
· .'27�SURYLGHV�VWUHHW�OLJKWLQJ�DW�KLJKHU-YROXPH�LQWHUVHFWLRQV�DQG�LQWHUFKDQJHV�XQGHU�VXSSRUW�RI�WKH�

IHGHUDO�+6,3� 
· 6RPH�LQWHUVHFWLRQ�DSSURDFKHV�KDYH�EHHQ�UHDOLJQHG�WR�UHGXFH�RU�HOLPLQDWH�LQWHUVHFWLRQ�VNHZ� 
· 7UDIILF�VLJQDOV�FRQWLQXH�WR�EH�PRGHUQL]HG�ZLWK� 

· GLOHPPD-]RQH�SURWHFWLRQ 
· FOHDUDQFH�LQWHUYDO��\HOORZ�DQG�DOO-UHG��RSWLPL]DWLRQ 
· WUDIILF�VLJQDO�FRRUGLQDWLRQ�DORQJ�XUEDQ�FRUULGRUV 

· )ODVKLQJ�VRODU-SRZHUHG�EHDFRQV�DUH�XVHG�RQ�LQWHUVHFWLRQ�ZDUQLQJ�DQG�VWRS�VLJQV�ZKHUH�UHFRP�
PHQGHG� 

· 7UDQVYHUVH�UXPEOH�VWULSV�DUH�LQVWDOOHG�DFURVV�WKH�VWRS�DSSURDFK�ODQHV�LQ�UXUDO�DUHDV�ZKHUH�UHFRP�
PHQGHG� 

· 3XEOLF�ZRUNV�DQG�ODZ�HQIRUFHPHQW�RIILFLDOV�DUH�SURYLGHG�ZLWK�WUDLQLQJ�DQG�HGXFDWLRQDO�PDWHULDOV�
WKURXJK�.DQVDV�/RFDO�7HFKQLFDO�$VVLVWDQFH�3URJUDP��/7$3��DW�8QLYHUVLW\�RI�.DQVDV�DQG�WKH�7UDIILF�
$VVLVWDQFH�6HUYLFHV�IRU�.DQVDV�SURJUDP�DW�.DQVDV�6WDWH�8QLYHUVLW\� 

· 6LQFH������WKH��������PLOHV�RI�URDG�LQ�WKH�VWDWH�KLJKZD\�V\VWHP�KDYH�EHHQ�UHYLHZHG�RU�VWXGLHG��
FRXQW\�E\�FRXQW\��HLWKHU�E\�D�WUDIILF�HQJLQHHU�RU�E\�DQ�HQJLQHHULQJ�DVVRFLDWH�VXSHUYLVHG�E\�DQ�HQJL�
QHHU�IURP�WKH�.DQVDV�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ�7UDIILF�(QJLQHHULQJ�6HFWLRQ� 

 

0DQ\�VWDQGDUGV�SUDFWLFHV�LQ�WKH�DSSOLFDWLRQ�RI�WUDIILF�FRQWURO�GHYLFHV�DFFRXQW�IRU�WKH�YLVXDO�QHHGV�
RI�WKH�ROGHU�GULYHU��LQFOXGLQJ�WKH�XVH�RI�KLJK�UHIOHFWLYLW\�VLJQ�DQG�SDYHPHQW�PDUNLQJV�RQ�WKH�6WDWH�
+LJKZD\�6\VWHP��$W�WUDIILF�VLJQDOV��WKH�XVH�RI�WKH�DOO-UHG�FOHDUDQFH�LQWHUYDO��SURWHFWHG�OHIW-WXUQ�
SKDVH��VLJQDO�KHDG�EDFNSODWHV�DQG���-LQFK�VLJQDO�OHQVHV�DUH�GHVLJQHG�WR�DLG�ROGHU�GULYHUV� 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



/RFDO�5RDGV 
· .'27�SURYLGHV�SUDFWLFDO�URDG�VDIHW\�DVVHVVPHQWV�RQ�FRXQW\�KLJKZD\�FRUULGRUV� 
· /7$3�SURYLGHV�WUDGLWLRQDO�URDG�VDIHW\�DXGLWV�DW�WURXEOH�VSRWV� 
· .'27�DVVLVWV�/RFDO�3XEOLF�$XWKRULWLHV��/3$��ZKHQ�DSSO\LQJ�IRU�IXQGLQJ�DQG�WDNHV�DGYDQWDJH�RI�IOH[L�

ELOLWLHV�WR�PD[LPL]H�IHGHUDO�SDUWLFLSDWLRQ� 
· 3DFNDJHV�VROXWLRQV�ZLWK�GDWD�WKURXJK�SURJUDPV�VXFK�DV�7($3� 
· /7$3�SURYLGHV�VDIHW\�HGXFDWLRQ�WKURXJK�SXEOLFDWLRQV��WHFKQLFDO�DVVLVWDQFH�DQG�IDFH-WR-IDFH�WUDLQLQJ� 
· 7KH�.DQVDV�$VVRFLDWLRQ�RI�&RXQWLHV��.$&��SURYLGHV�WHFKQLFDO�DVVLVWDQFH� 
· .DQVDV�/7$3�DQG�.$&�SURYLGH�WUDLQLQJ�IRU�IURQW-OLQH�ZRUNHUV��VXSHUYLVRUV�DQG�H[HFXWLYHV�WKURXJK�WKH�

.DQVDV�5RDGV�6FKRODU�SURJUDP� 
· .-6WDWH�DQG�.8�SURPRWH�HQJLQHHULQJ-UHODWHG�VDIHW\�WRSLFV�WKURXJK�WKH�7UDIILF�$VVLVWDQFH�6HUYLFHV�IRU�

.DQVDV��7$6.��SURJUDP� 
· .'27�SURYLGHV�IXQGLQJ�IRU�ORFDO�ODZ�HQIRUFHPHQW�WR�DWWHQG�WUDLQLQJ�LQ�WKH�ODWHVW�WHFKQLTXHV�RI�WUDIILF�

HQIRUFHPHQW� 
· 6XSSRUWV�.'27¶V�/DZ�(QIRUFHPHQW�/LDLVRQ��/(/��SURJUDP� 
· .'27�DZDUGV�JUDQWV�WR�SDUWLFLSDWLQJ�.DQVDV�ODZ�HQIRUFHPHQW�DJHQFLHV�WR�LQFUHDVH�HGXFDWLRQ�DQG�HQ�

IRUFHPHQW�HIIRUWV�GLUHFWHG�DW�FRPSOLDQFH�ZLWK�.DQVDV�VHDW�EHOW��FKLOG�SDVVHQJHU�VDIHW\�DQG�LPSDLUHG�
GULYLQJ�ODZV�WKURXJK�WKH�6SHFLDO�7UDIILF�(QIRUFHPHQW�3URJUDP��67(3�� 

· .'27�SXUFKDVHV�DQG�GLVWULEXWHV�HTXLSPHQW�WR�67(3�DJHQFLHV�WKDW�SURPRWH�DQG�SDUWLFLSDWH�LQ�WUDIILF�
VDIHW\�HQIRUFHPHQW�HIIRUWV� 

· 6XSSRUWV�2SHUDWLRQ�,PSDFW�LQ�:LFKLWD�DQG�.DQVDV�&LW\�UHJLRQV� 
· .'27�SURPRWHV�V\VWHPLF�ORZ-FRVW�VDIHW\�LPSURYHPHQWV�LQ�.'27¶V�+LJK�5LVN�5XUDO�5RDGV�3URJUDP��

LQFOXGLQJ��URDGZD\�GHSDUWXUH��VLJQLQJ��SDYHPHQW�PDUNLQJ��DQG�UXPEOH�VWULSV��DQG�KRUL]RQWDO�FXUYHV� 
· .'27�FRQWLQXHV�WKH�)HGHUDO�)XQG�([FKDQJH�3URJUDP�WKDW�DOORZV�ORFDO�DJHQFLHV�WR�H[FKDQJH�IHGHUDO�

IXQGV�IRU�VWDWH�IXQGV�RQ�SURMHFWV�LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��VDIHW\�LPSURYHPHQWV� 
 

7HHQ�'ULYHUV 
· ,Q�������WKH�&UDZIRUG�&RXQW\�VKHULII�DQG�.'27�LQLWLDWHG�6HDWEHOWV�$UH�)RU�(YHU\RQH��6$)(���D�SUR�

JUDP�WR�SURPRWH�VHDWEHOW�XVH�DPRQJ�KLJK�VFKRRO�VWXGHQWV��2WKHU�SDUWQHUV�LQFOXGH�WKH�VL[�.DQVDV�
WUDXPD�FRXQFLOV��$$$�RI�.DQVDV�0LVVRXUL�DQG�6WDWH�)DUP�,QVXUDQFH��DV�ZHOO�DV�QXPHURXV�ORFDO�RU�
JDQL]DWLRQV�DQG�EXVLQHVVHV� 

· 7KH�.DQVDV�+LJKZD\�3DWURO��.+3��DQG�WKH�.DQVDV�0RWRU�&DUULHUV�$VVRFLDWLRQ��.0&$��SURPRWH�7HHQV�
LQ�7UXFNV��D�SURJUDP�DLPHG�DW�WHDFKLQJ�QHZ�GULYHUV�DERXW�WKH�GDQJHUV�RI�GULYLQJ�QHDU�ODUJH�FRPPHU�
FLDO�PRWRU�YHKLFOHV�DQG�KRZ�WR�PLQLPL]H�FUDVK�ULVNV� 

· 6WRUPRQW-9DLO�+HDOWK�&DUH�7UDXPD�6HUYLFHV�FRQWLQXHV�WR�FRQGXFW�SUHVHQWDWLRQV�WR�KLJK�VFKRROV�RQ�
URDGZD\�VDIHW\� 

· 7KH�.+3�XVHV�LWV�³&RQYLQFHU´�DQG�³5ROORYHU´�LQ�SURJUDPV�UHDFKLQJ�WHHQ�GULYHUV� 
· 7KLQN�)LUVW�WDUJHWV�WHHQV�XVLQJ�VSHDNHUV�ZKR�KDYH�VXIIHUHG�FRQVHTXHQFHV�IURP�SRRU�GHFLVLRQV� 
· 7KH�.DQVDV�7UDIILF�6DIHW\�5HVRXUFH�2IILFH��.7652��GHYHORSHG�D�7HHQ�'ULYHU�7RRO�.LW� 
· 7KH�$PHULFDQ�$XWRPRELOH�$VVRFLDWLRQ��$$$��KDV�D�'DUH�WR�3UHSDUH�SUH-SHUPLW�SURJUDP�IRU�\RXQJ�

WHHQV�DQG�SDUHQWV� 
· 6DIH�.LGV�KDV�D�&RXQWGRZQ���'ULYH�SURJUDP�WKDW�KHOSV�IDPLOLHV�EXLOG�SDVVHQJHU�DJUHHPHQWV� 
· .'27�FRQWULEXWHG�IXQGLQJ�WR�UHVHDUFK�WKDW�XVHG�LQ-FDU�FDPHUDV�WR�XQGHUVWDQG�WKH�EHKDYLRUV�RI�

\RXQJ�GULYHUV� 
· 6FKRROV�LQVWDOO�VLJQV�DW�WKHLU�SDUNLQJ�ORW�H[LWV�FDUU\LQJ�VXFK�VDIHW\�PHVVDJHV�DV�%XFNOH�8S� 
· .'27�HVWDEOLVKHG�UHGXFHG�VSHHG�]RQHV�QHDU�UXUDO�KLJK�VFKRROV�DW�SHDN�WUDIILF�KRXUV� 
· /DZ�HQIRUFHPHQW�RIWHQ�IRFXVHV�RQ�URXWHV�WR�DQG�IURP�KLJK�VFKRROV� 
· 7KH�.DQVDV�*UDGXDWHG�'ULYHU¶V�/LFHQVH�ODZ�SDVVHG�LQ������ 
 

&RPPHUFLDO�0RWRU�9HKLFOHV��)XWXUH�($7� 
· .+3��ZLWK�WKH�VXSSRUW�RI�.0&$�DQG�IXQGLQJ�IURP�)HGHUDO�0RWRU�&DUULHU�6DIHW\�$GPLQLVWUDWLRQ�

�)0&6$���LPSOHPHQWHG�WKH�7UXFNV�RQ�3DWURO�IRU�6DIHW\�SURJUDP�ZKLFK�DLPV�WR�UHGXFH�FRPPHUFLDO�
YHKLFOH�FUDVKHV�FDXVHG�E\�RWKHUV�ZKR�DUH�GULYLQJ�XQVDIHO\�LQ�SUR[LPLW\�WR�WKRVH�YHKLFOHV� 

· .+3�DQG�)0&6$�LPSOHPHQWHG�&RPSOLDQFH��6DIHW\��DQG�$FFRXQWDELOLW\�������D�GDWD�GULYHQ�V\VWHP�WR�
LGHQWLI\�PRWRU�FDUULHUV�IRU�D�VDIHW\�UHYLHZ� 

������$SSHQGL[�$ 



· .+3�FRQGXFWHG��������FRPPHUFLDO�YHKLFOH�DQG�EXV�VDIHW\�LQVSHFWLRQV�LQ�IHGHUDO�ILVFDO�\HDU�������
ZKLFK�DUH�GHVLJQHG�WR�UHPRYH�XQVDIH�YHKLFOHV�IURP�KLJKZD\V�DQG�FROOHFW�GDWD�RQ�FDUULHU�VDIHW\� 

 
'DWD 
· 0RUH�WKDQ�����ODZ�HQIRUFHPHQW�DJHQFLHV�DUH�QRZ�XWLOL]LQJ�WKH�.DQVDV�/DZ�(QIRUFHPHQW�5HSRUWLQJ�

7RRO�GHYHORSHG�E\�WKH�.+3�WR�FRPSOHWH�DQG�HOHFWURQLFDOO\�VXEPLW�FUDVK�UHSRUWV�WR�.'27� 
· .'27�FRQWLQXHV�WR�WUDLQ�ODZ�HQIRUFHPHQW�RQ�WKH�XVH�DQG�LPSRUWDQFH�RI�WKH�FUDVK�UHSRUWLQJ�IRUP� 
· &RQWLQXHV�WR�SURYLGH�WUDLQLQJ�IRU�RIILFLDOV�LQ�ORFDO�JRYHUQPHQW�VR�WKH\�FDQ�XQGHUVWDQG�DQG�XVH�FUDVK�

GDWD�LQ�WKHLU�VDIHW\-UHODWHG�GHFLVLRQ�PDNLQJ� 
· 7KH�7UDIILF�5HFRUGV�&RRUGLQDWLQJ�&RPPLWWHH�FRQWLQXHV�WR�SURPRWH�HOHFWURQLF�UHSRUWLQJ�RI�FUDVK�UH�

SRUWV�DW�FLW\�DQG�FRXQW\�OHYHO� 
· .'27�FUHDWHV�DQG�SRVWV�D�4XDUWHUO\�'DVKERDUG�5HSRUW�EDVHG�RQ�WKH�6+63��$Q�$QQXDO�'DVKERDUG�

5HSRUW�FRQWDLQV�DQQXDO�SUHOLPLQDU\�IDWDOLW\�GDWD�IURP�-DQXDU\�� WKURXJK�'HFHPEHU���� 
 

(PHUJHQF\�0HGLFDO�6HUYLFHV��)XWXUH�6XSSRUW�7HDP� 
· .DQVDV�ZDV�RQH�RI�WKUHH�VWDWHV�FKRVHQ�E\�WKH�1DWLRQDO�+LJKZD\�7UDIILF�6DIHW\�$GPLQLVWUDWLRQ�WR�

SDUWLFLSDWH�LQ�D�WUDXPD�DQG�HPHUJHQF\�PHGLFDO�VHUYLFHV�GDWD�HYDOXDWLRQ�SURMHFW�LQ������ 
· 5HJLRQDO�WUDXPD�FRXQFLOV�SURPRWH�PRWRU�YHKLFOH�VDIHW\�LQ�HDFK�RI�WKH�WUDXPD�UHJLRQV� 
· 7KH�.DQVDV�(PHUJHQF\�1XUVHV�$VVRFLDWLRQ�SURYLGHV�YDULRXV�LQMXU\�SUHYHQWLRQ�DFWLYLWLHV�LQ�HDFK�RI�

LWV�HPHUJHQF\�GHSDUWPHQWV� 
· /DZ�HQIRUFHPHQW�UHOLHV�RQ�WUDLQHG�KRVSLWDOV�DQG�(06�SHUVRQQHO�WR�DVVLVW�LQ�WKH�JDWKHULQJ�RI�EORRG�

HYLGHQFH�XVHG�LQ�WKH�SURVHFXWLRQ�RI�PDQ\�'8,�FDVHV� 
 

(GXFDWLRQ 
· .'27�7UDIILF�6DIHW\�6HFWLRQ�XWLOL]HV�IHGHUDO�IXQGV�WR�SURPRWH�VDIHW\�SURJUDPV�LQ�.DQVDV�DQG�WR�

UDLVH�SXEOLF�DZDUHQHVV�DERXW�VDIHW\�LVVXHV�RQ�.DQVDV�URDGZD\V��LQFOXGLQJ�VHDW�EHOW�DQG�FKLOG�VDIHW\�
VHDW�XVH��LPSDLUHG�DQG�GLVWUDFWHG�GULYLQJ��PRWRUF\FOH��SHGHVWULDQ�DQG�ELF\FOH�VDIHW\� 

· 7KH�7UDIILF�$VVLVWDQFH�6HUYLFHV�IRU�.DQVDV�SURJUDP�WUDLQV�SXEOLF�HPSOR\HHV�FKDUJHG�ZLWK�WUDIILF�
VDIHW\�UHVSRQVLELOLWLHV� 

· 7KH�.DQVDV�5XUDO�7UDQVLW�$VVLVWDQFH�3URJUDP��57$3��SURYLGHV�GHIHQVLYH�GULYLQJ�HPHUJHQF\�SURFH�
GXUHV�WUDLQLQJ�WR�DERXW�����WUDQVLW�DJHQF\�HPSOR\HHV�DQQXDOO\� 

· .+3�YLVLWV�PRWRU�FDUULHUV�QHZ�WR�WKH�LQWHUVWDWH�PRWRU�FDUULHU�LQGXVWU\�DQG�VDIHW\�UHTXLUHPHQWV� 
· *URXSV�VXFK�DV�0$''�DQG�WKH�'8,�9LFWLP¶V�&HQWHU�GHOLYHU�DQ�HGXFDWLRQDO�PHVVDJH�DJDLQVW�LPSDLUHG�

GULYLQJ� 
· .7652�DQG�.7653�RIIHU�HGXFDWLRQDO�SURJUDPV�IRU�ERWK�ODZ�HQIRUFHPHQW�DQG�WKH�SXEOLF�DW�ODUJH�� 
· 8WLOL]HV�VRFLDO�PHGLD�OLNH�)DFHERRN�DQG�7ZLWWHU�WR�GUDZ�SHRSOH�WR�NWVUR�RUJ� 
· &UHDWHG�DQ�HOHFWURQLF�VDIHW\�FDOHQGDU�WKDW�KHOSV�VDIHW\�SDUWQHUV�NHHS�WUDFN�RI�VXFK�VFKHGXOHG�VDIHW\�

DFWLYLWLHV�DV�FDPSDLJQV�DQG�WUDLQLQJV� 
· 3XEOLFO\�UHFRJQL]HV�FKDPSLRQV�RI�VDIHW\�WR�UDLVH�WKH�SURILOH�RI�WUDIILF�VDIHW\� 

· 7UDQVSRUWDWLRQ�6DIHW\�5HFRJQLWLRQ�$ZDUGV��3HRSOH�6DYLQJ�3HRSOH�$ZDUGV�DQG�+HUR�$ZDUGV��
DUH�SUHVHQWHG�DW�WKH�DQQXDO�7UDQVSRUWDWLRQ�6DIHW\�&RQIHUHQFH� 

· 7KH�$$$�)RXQGDWLRQ�DQQXDOO\�UHFRJQL]HV�RXWVWDQGLQJ�ODZ�HQIRUFHPHQW�DJHQFLHV�ZLWK�WKHLU�
&RPPXQLW\�7UDIILF�6DIHW\�$ZDUGV� 

 

3HUVRQQHO�DQG�5HVWUXFWXULQJ 
· ,Q������.'27�FUHDWHG�D�QHZ�SRVLWLRQ��VWDWH�KLJKZD\�VDIHW\�HQJLQHHU��WR�DGPLQLVWHU�GHYHORSPHQW�RI�

WKH�ILUVW�6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ� 
· ,Q������.'27�SURYLGHG�IXQGLQJ�IRU�D�WUDIILF�VDIHW\�UHVRXUFH�SURVHFXWRU�WR�DVVLVW�SURVHFXWLQJ�DWWRU�

QH\V�LQ�OLWLJDWLQJ�'8,-UHODWHG�YLRODWLRQV� 
· ,Q������.'27�FRPELQHG�WKH�EXUHDXV�RI�7UDIILF�6DIHW\�DQG�RI�7UDIILF�(QJLQHHULQJ�DQG�LWV�,QWHOOLJHQW�

7UDQVSRUWDWLRQ�6\VWHP�SURJUDP�WR�IRUP�D�QHZ�%XUHDX�RI�7UDQVSRUWDWLRQ�6DIHW\�DQG�7HFKQRORJ\� 
· ,Q������.'27�FUHDWHG�D�QHZ�SRVLWLRQ�RI�VWDWH�KLJKZD\�VDIHW\�DQDO\VW�WR�DVVLVW�WKH�VWDWH�KLJKZD\�

VDIHW\�HQJLQHHU�DQG�RWKHUV�LQ�PDNLQJ�VWUDWHJLF��GDWD-EDVHG�LQYHVWPHQW�GHFLVLRQV� 
· ,Q������.'27�PRYHG�WKH�&UDVK�'DWD�8QLW�WR�WKH�%XUHDX�RI�7UDQVSRUWDWLRQ�6DIHW\�DQG�7HFKQRORJ\�

WR�IXOO\�LQFRUSRUDWH�WKLV�XQLW�LQWR�WKH�7UDIILF�6DIHW\�SURJUDP� 
· ,Q������.'27�SURYLGHG�IXQGLQJ�IRU�D�VHFRQG�WUDIILF�VDIHW\�UHVRXUFH�SURVHFXWRU� 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



6DIHW\�6XSSRUW�*URXSV� 
5HFRUGNHHSLQJ��(GXFDWLRQ��5HVHDUFK 

 
7KH�7UDIILF�5HFRUGV�&RRUGLQDWLQJ�&RPPLWWHH��75&&��SURYLGHV�DQ�DYHQXH�WR�SURPRWH�VKDULQJ�RI�
UHOHYDQW�WUDIILF�VDIHW\�GDWD��7KH�75&&�KDV�UHSUHVHQWDWLYHV�IURP�PDQ\�VWDWH�DQG�ORFDO�HQWLWLHV�DOO�VWULYLQJ�
WR�EUHDN�GRZQ�WKH�VLORV�RI�LQIRUPDWLRQ�FXUUHQWO\�LQ�H[LVWHQFH��H&LWDWLRQ��D�75&&�SURMHFW��VHFXUHV�D� 
QRQ-SXEOLF�ZHE�GDWD�HQWU\�SRUWDO�ZLWKLQ�WKH�.%,�QHWZRUN�LQ�ZKLFK�DXWKRUL]HG�XVHUV�FDQ�PDQXDOO\�HQWHU�
FLWDWLRQ�LQIRUPDWLRQ�WR�EH�KRXVHG�LQ�WKH�H&LWDWLRQ�'DWD�5HSRVLWRU\��,W�DOVR�DOORZV�ORFDO�ODZ�HQIRUFHPHQW�
DQG�FRXUWV�WR�HOHFWURQLFDOO\�VXEPLW�FLWDWLRQ�LQIRUPDWLRQ��*,6�0DSSLQJ�,QWHJUDWLRQ��DQRWKHU�75&&� 
SURMHFW��LV�DQ�HIILFLHQW�PHWKRG�WR�GLVSOD\�FUDVK�ORFDWLRQ�WR�DQ�LQWHUQHW�DXGLHQFH�ZLWKLQ�WKH�FRQWH[W�RI�D�
PDS��7KH�5HSRUW�DQG�3ROLFH�,PSDLUHG�'ULYHUV�6\VWHP�ZDV�GHYHORSHG�XQGHU�WKH�JXLGDQFH�RI�75&&�WR�
DGGUHVV�GHILFLHQFLHV�UHODWHG�WR�'ULYLQJ�8QGHU�WKH�,QIOXHQFH�FKDUJHV�DQG�SURVHFXWLRQV�� 
 
7KH�.DQVDV�/RFDO�7HFKQLFDO�$VVLVWDQFH�3URJUDP��/7$3��DW�WKH�8QLYHUVLW\�RI�.DQVDV�LV�SDUW�RI�D� 
QDWLRQDO�SURJUDP�WKDW�SURYLGHV�VHUYLFHV�WR�LPSURYH�WKH�VDIHW\�DQG�RSHUDWLQJ�HIILFLHQF\�RI�ORFDO�URDGV�
DQG�EULGJHV��,Q�WKH�DUHD�RI�VDIHW\��ERWK�URDGZD\�DQG�ZRUNHU�VDIHW\�DUH�HPSKDVL]HG��5RDG�ILHOG� 
SHUVRQQHO��SXEOLF�ZRUNV�RIILFLDOV�DQG�ORFDO�HOHFWHG�RIILFLDOV�DUH�/7$3¶V�SULPDU\�DXGLHQFHV��.DQVDV�/7$3�
SURYLGHV�WUDLQLQJ�IRU�DERXW�����SHUVRQV�D�\HDU��KRXVHV�D�OLEUDU\�RI�WUDLQLQJ�YLGHRV�DQG�SXEOLFDWLRQV��
SXEOLVKHV�DQ�HOHFWURQLF�QHZVOHWWHU��DQG�PDLQWDLQV�D�ZHEVLWH��/7$3�VDIHW\-UHODWHG�FRXUVHV�IRFXV�RQ�
URDGZD\�VDIHW\�DVVHVVPHQW��WUDIILF-LPSDFW�VWXGLHV��ORZ-FRVW�VDIHW\�LPSURYHPHQWV�DQG�VDIHW\�HIIHFWV�RI�
JHRPHWULF�GHVLJQ�IHDWXUHV�RQ�WZR-ODQH�UXUDO�URDGV��/7$3�SDUWQHUV�ZLWK�WKH�.DQVDV�&RXQW\�+LJKZD\� 
$VVRFLDWLRQ�DQG�WKH�.DQVDV�&KDSWHU�RI�WKH�$PHULFDQ�3XEOLF�:RUNV�$VVRFLDWLRQ�RQ�VDIHW\�WUDLQLQJ� 
DFWLYLWLHV�WKURXJK�WKH�.DQVDV�5RDG�6FKRODU�FHUWLILFDWH�SURJUDP�DQG�RWKHU�VDIHW\-UHODWHG�HIIRUWV��.DQVDV�
/7$3�KDV�D�VDIHW\�DVVRFLDWH�RQ�VWDII�WR�KHOS�ORFDO�DJHQFLHV�ZLWK�VDIHW\�LVVXHV�DQG�WR�FRRUGLQDWH�/7$3¶V�
HTXLSPHQW�ORDQ�SURJUDP�IRU�WUDIILF�VDIHW\�HTXLSPHQW�� 
 
)RU����\HDUV��WKH�$$$�)RXQGDWLRQ�IRU�7UDIILF�6DIHW\�KDV�EHHQ�WUXH�WR�LWV�PLVVLRQ�WR�SUHYHQW�WUDIILF�
GHDWKV�DQG�LQMXULHV�E\�FRQGXFWLQJ�UHVHDUFK�LQWR�WKHLU�FDXVHV�DQG�E\�HGXFDWLQJ�WKH�SXEOLF�DERXW� 
VWUDWHJLHV�WR�SUHYHQW�FUDVKHV�DQG�UHGXFH�LQMXULHV�ZKHQ�WKH\�GR�RFFXU��,QLWLDOO\�HPSKDVL]LQJ�SURMHFWV�
UHODWHG�WR�VDIHW\�SDWUROV�DQG�GULYHU�HGXFDWLRQ��WRGD\�WKH�)RXQGDWLRQ�KDV�H[SDQGHG�LWV�VFRSH�RI�ZRUN�
DQG�KDV�ORQJ�EHHQ�UHFRJQL]HG�DV�D�OHDGHU�LQ�WUDIILF�VDIHW\��ZLWK�D�IRFXV�RQ IRXU�UHVHDUFK�SULRULWLHV�� 
GULYHU�EHKDYLRU�DQG�SHUIRUPDQFH��HPHUJLQJ�WHFKQRORJLHV��URDGZD\�V\VWHPV�DQG�GULYHUV��DQG� 
YXOQHUDEOH�URDG�XVHUV� 

$SSHQGL[�% 

������$SSHQGL[�% 



6+63�&RQWLQXRXV�,PSURYHPHQW�3ODQ 
 
7R�IDFLOLWDWH�DQG�DGYDQFH�LPSURYHG�VDIHW\�SODQQLQJ�DQG�SURJUDP�GHOLYHU\�LQ�.DQVDV��.'27�FRQGXFWHG�D�
GLDJQRVWLF�DVVHVVPHQW�RI�WKH�GUDIW�����-�����6+63�GRFXPHQW�DQG�WKH�SURFHVVHV�UHVRXUFHV�LQ�SODFH�WR�
ERWK�GHYHORS�LW�DQG�VXSSRUW�LWV�LPSOHPHQWDWLRQ��:KLOH�ILQGLQJV�IURP�WKLV�DVVHVVPHQW�DUH�H[SHFWHG�WR�
LQIRUP�KRZ�WKH�QH[W�6+63�LV�GHYHORSHG��WKH\�DOVR�SURYLGH�D�URDGPDS�IRU�VWUDWHJLHV�.'27�SODQV�WR�XQ�
GHUWDNH�LQ�WKH�QH[W�WZR�WR�WKUHH�\HDUV�WR�LPSURYH�FRPPXQLFDWLRQV��FROODERUDWLRQ��EXVLQHVV�SURFHVVHV��
DQG�UHVRXUFHV�WKDW�VXSSRUW�6+63�LPSOHPHQWDWLRQ��7KH�IROORZLQJ�LV�D�OLVWLQJ�RI�WKH�PDLQ�RYHUDUFKLQJ�
VWUDWHJLHV�IRU�FRQWLQXRXV�LPSURYHPHQW�RI�WKH�6+63�YLD�LPSOHPHQWDWLRQ�DFWLYLWLHV�� 
 
6WUDWHJ\����$GYDQFH�.'27¶V�DQG�WKH�6WDWH¶V�VDIHW\�FXOWXUH 

6WUDWHJ\����,PSURYH�WKH�DFFHVVLELOLW\�DQG�UHOHYDQF\�RI�WKH�6+63�DQG�DVVRFLDWHG�LQIRUPDWLRQ 

6WUDWHJ\����'HYHORS�UHVRXUFHV�DQG�SURFHVVHV�WR�IDFLOLWDWH�6+63�LPSOHPHQWDWLRQ 

6WUDWHJ\����(VWDEOLVK�UHODWLYH�SULRULWLHV�IRU�LPSOHPHQWDWLRQ�RI�6+63�VWUDWHJLHV�DQG�DFWLRQV 

6WUDWHJ\����([SDQG�WKH�SURPLQHQFH�DQG�UHOHYDQFH�RI�WKH�([HFXWLYH�6DIHW\�&RXQFLO��(6&� 

6WUDWHJ\����,PSURYH�WKH�HIIHFWLYHQHVV�RI�(PSKDVLV�$UHD�7HDPV��($7V��DFWLYLWLHV 

 
$FWLRQ�3ODQV 

 
3URYLGHG�KHUHLQ�DUH�DEEUHYLDWHG�DFWLRQ�SODQV�IRU�HDFK�VWUDWHJ\�ZLWKLQ�WKH�6+63��(DFK�VWUDWHJ\�LV�OLVWHG�
ZLWK�D�EULHI�GHVFULSWLRQ��WKH�PHWKRG�RI�LPSOHPHQWDWLRQ��WKH�SURJUDP��WKH�LQLWLDO�FRVWV��WKH�OHDG�DJHQF\��
WKH�WDUJHW�GDWD�IRU�LPSOHPHQWDWLRQ�WR�EHJLQ��WKH�H[SHFWHG�RXWSXW��DQG�WKH�H[SHFWHG�RXWFRPH��6RPH�
VWUDWHJLHV�ZLOO�UHTXLUH�DGGLWLRQDO�DFWLRQ�SODQ�GHYHORSPHQW�ZLWK�WKH�JRDO�WKDW�DOO�DFWLRQV�PDNH�FRQVLGHUD�
EOH�SURJUHVV�EHIRUH�WKH�KRUL]RQ�\HDU�RI�WKLV�6+63�������� 
 
5RDGZD\�'HSDUWXUH 
 

6WUDWHJ\����'HYHORS�DQG�LPSOHPHQW�D�VDIHW\�FRUULGRU�SURJUDP� 
6HYHUDO�VWDWHV�KDYH�GHYHORSHG�VXFFHVVIXO�VDIHW\�FRUULGRU�SURJUDPV���7KLV�DSSURDFK�EHJLQV�E\�LGHQWLI\LQJ�
KLJKZD\�FRUULGRUV�ZLWK�VDIHW\�LVVXHV��LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�KLJK�FUDVK�IUHTXHQFLHV�RU�UDWHV��WKHQ�
XVLQJ�D��(�DSSURDFK��HQJLQHHULQJ��HQIRUFHPHQW��HGXFDWLRQ�DQG�HPHUJHQF\�PHGLFDO�VHUYLFHV��WR�LGHQWLI\�
WUHDWPHQWV�DQG�VWUDWHJLHV�WR�LPSURYH�FRUULGRU�VDIHW\� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURJUDP 
· 3URJUDP��6WUDWHJLF�6DIHW\�,QLWLDWLYH 
· &RVW����������SHU�\HDU�IRU�VLJQLQJ��FRVWV�IRU�WUHDWPHQWV�DQG�VWUDWHJLHV�ZLOO�EH�FRYHUHG�E\�RWKHU�

VWUDWHJLHV�LQ�WKH�6+63� 
· /HDG�DJHQF\��.'27��7UDIILF�6DIHW\�6HFWLRQ 
· 7DUJHW�GDWH��ILUVW�FRUULGRU�VLJQHG�E\�HQG�RI�&<����� 
· 2XWSXW��WKUHH�VWDWHZLGH�DW�DQ\�RQH�WLPH 
· 2XWFRPH��PHDVXUDEOH�FUDVK�UHGXFWLRQ�RQ�VHOHFWHG�VDIHW\�FRUULGRUV 
 

$SSHQGL[�& 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



6WUDWHJ\����,PSOHPHQW�WKH�)+:$¶V�('&�-5HGXFLQJ�5XUDO�5RDGZD\�'HSDUWXUH�LQLWLDWLYH� 
$FFRUGLQJ�WR�WKH�)+:$��³6\VWHPLF�DSSOLFDWLRQ�RI�SURYHQ�VDIHW\�FRXQWHUPHDVXUHV�RQ�UXUDO�URDGV�KHOSV�
NHHS�YHKLFOHV�LQ�WKH�WUDYHO�ODQH�DQG�UHGXFH�WKH�LQFLGHQFH�DQG�VHYHULW\�RI�URDGZD\�GHSDUWXUH�FUDVKHV�´�,Q�
.DQVDV��URDGZD\�GHSDUWXUH�FUDVKHV�UHSUHVHQW�DERXW����SHUFHQW�RI�DOO�IDWDO�FUDVKHV��ZLWK�RYHU�WZR-WKLUGV�
RI�WKHVH�LQ�UXUDO�DUHDV��6XEVWDQWLDO�LPSURYHPHQWV�RQ�WKHVH�URDGV�FDQ�EH�GLIILFXOW�WR�PDNH�GXH�WR�WKH�VL]H�
RI�WKH�QHWZRUN��)XUWKHU��WKHVH�URDGV�DUH�RIWHQ�RZQHG�E\�ORFDO�DJHQFLHV�ZLWK�OLPLWHG�UHVRXUFHV�DQG� 
WHFKQLFDO�H[SHUWLVH�LQ�VDIHW\�DQDO\VLV��7KLV�LQLWLDWLYH�LQFOXGHV�D�OLVW�RI�RYHU�D�GR]HQ�UHFRPPHQGHG� 
FRXQWHUPHDVXUHV��(DFK�ZLOO�EH�HYDOXDWHG�DQG�ZKHUH�DSSURSULDWH�LPSOHPHQWHG�LQ�.DQVDV�RQ�ERWK�VWDWH�
KLJKZD\V�DQG�ORFDOO\-RZQHG�URDGV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��FRPPLWWHH 
· 3URJUDP��1$ 
· &RVW��QRQH� 
· /HDG�DJHQF\��.'27��7UDIILF�6DIHW\�6HFWLRQ 
· 7DUJHW�GDWH��LQLWLDWH�FRPPLWWHH�LQ������DQG�PHHW�VHPL-DQQXDOO\ 
· 2XWSXW��QHZ�SROLFLHV��SUDFWLFHV��VWDQGDUGV��DQG�SURFHVVHV�WKDW�LQVWLWXWLRQDOL]H�VXEVWDQWLYH�VDIHW\ 
· 2XWFRPH��PHDVXUDEOH�UHGXFWLRQ�RI�VWDWHZLGH�UXUDO�URDGZD\�GHSDUWXUH�FUDVKHV 
 

6WUDWHJ\����3URPRWH�V\VWHPLF�ORZ-FRVW�FRXQWHUPHDVXUHV�IRU�UHGXFLQJ�FUDVKHV�DW�KRUL]RQWDO�
FXUYHV� 
+RUL]RQWDO�FXUYHV�UHSUHVHQW�QHDUO\�RQH�LQ�WKUHH�IDWDO�URDGZD\�GHSDUWXUH�FUDVKHV��7KLV�SURJUDP�PD\� 
LQFOXGH�WDUJHWHG�LPSURYHPHQWV��VXFK�DV�KLJK-IULFWLRQ�VXUIDFH�WUHDWPHQW��DW�FXUYHV�ZLWK�D�SDWWHUQ�RI� 
FRUUHFWDEOH�FUDVKHV��DQG�ORZHU-FRVW�V\VWHPLF�LPSURYHPHQWV��VXFK�DV�HQKDQFHG�VLJQLQJ�DQG�GHOLQHDWLRQ��
DW�PXOWLSOH�FXUYHV�LGHQWLILHG�EDVHG�RQ�FRPPRQ�ULVN�IDFWRUV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURJUDP 
· 3URJUDP��6WUDWHJLF�6DIHW\�,QLWLDWLYH 
· &RVW�����PLOOLRQ�SHU�\HDU��RI�����PLOOLRQ�DQQXDO�SURJUDP� 
· /HDG�DJHQF\��.'27��7UDIILF�(QJLQHHULQJ�6HFWLRQ 
· 7DUJHW�GDWH������ 
· 2XWSXW��QXPEHU�RI�KRUL]RQWDO�FXUYHV�LPSURYHG 
· 2XWFRPH��PHDVXUDEOH�FUDVK�UHGXFWLRQ�DW�KRUL]RQWDO�FXUYHV�RQ�6+6 
 

6WUDWHJ\����&UHDWH�DQG�GHOLYHU�HGXFDWLRQ�FDPSDLJQV�WKDW�WDUJHW�IDFWRUV�LQ�URDGZD\�GHSDUWXUH�
FUDVKHV� 
5RDGZD\�GHSDUWXUH�FUDVKHV��OLNH�DOO�FUDVKHV��EHJLQ�ZLWK�IRXU�FRQWULEXWLQJ�IDFWRUV��WKH�GULYHU��WKH�YHKLFOH��
WKH�URDG�DQG�WKH�HQYLURQPHQW��1DWLRQZLGH��GULYHU-UHODWHG�IDFWRUV�FRQWULEXWH�WR�RYHU����SHUFHQW�RI�DOO�
FUDVKHV��7KHVH�LQFOXGH�FRQWULEXWLQJ�FLUFXPVWDQFHV�VXFK�DV�LQDWWHQWLRQ��GURZV\�GULYLQJ�DQG�WRR�IDVW�IRU�
FRQGLWLRQV��7KLV�VWUDWHJ\�ZLOO�LGHQWLI\�RXWVWDQGLQJ�IDFWRUV�DVVRFLDWHG�ZLWK�GULYHUV�LQ�URDGZD\�GHSDUWXUH�
FUDVKHV�DQG�GHYHORS�UHODWHG�HGXFDWLRQDO�PDWHULDOV�WR�SRVLWLYHO\�LQIOXHQFH�GULYHU�EHKDYLRU�RQ�ERWK�VWDWH�
KLJKZD\V�DQG�ORFDOO\-RZQHG�URDGV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURMHFW 
· 3URJUDP��1+76$���� 
· &RVW���������� 
· /HDG�DJHQF\��.'27��7UDIILF�6DIHW\�6HFWLRQ 
· 7DUJHW�GDWH������ 
· 2XWSXW��VSHFLILF�FDPSDLJQV 
· 2XWFRPH��EHWWHU�GULYHUV� 
 

6WUDWHJ\����3URYLGH�ORFDO�URDGZD\�VDIHW\�WUDLQLQJ�DQG�UHVRXUFHV�WKURXJK�/7$3�DQG�GLUHFW� 
WHFKQLFDO�DVVLVWDQFH�IURP�/7$3¶V�/RFDO�)LHOG�/LDLVRQ�3URJUDP� 
7KH�6WDWH�+LJKZD\�6\VWHP�UHSUHVHQWV�OHVV�WKDQ���SHUFHQW�RI�DOO�SXEOLF�URDGV�LQ�WKH�VWDWH��7KH�UHPDLQLQJ�
���SHUFHQW�DUH�RZQHG�E\�FLWLHV��FRXQWLHV�DQG�WRZQVKLSV��HDFK�ZLWK�YDU\LQJ�GHJUHH�RI�H[SHUWLVH�LQ� 
PDWWHUV�UHODWHG�WR�URDGZD\�VDIHW\��7KH�/RFDO�7HFKQLFDO�$VVLVWDQFH�3URJUDP�DGPLQLVWHUHG�E\�WKH� 
8QLYHUVLW\�RI�.DQVDV�7UDQVSRUWDWLRQ�&HQWHU�SURYLGHV�WUDLQLQJ��WHFKQLFDO�UHVRXUFHV�DQG�QRZ�GLUHFW�FRQWDFW�
WKURXJK�OLDLVRQV�WR�WKHVH�ORFDO�MXULVGLFWLRQV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��WUDLQLQJ 
· 3URJUDP��.DQVDV�/RFDO�7HFKQLFDO�$VVLVWDQFH�3URJUDP��/7$3� 
· &RVW�����������SHU�\HDU 
· /HDG�DJHQF\��8QLYHUVLW\�RI�.DQVDV�7UDQVSRUWDWLRQ�&HQWHU 
· 7DUJHW�GDWH��RQJRLQJ 

������$SSHQGL[�& 



· 2XWSXW��QXPEHU�RI�FRXUVHV�DQG�WRWDO�WUDLQHG��QXPEHU�RI�ORFDO�DJHQFLHV�DVVLVWHG�E\�/7$3�/RFDO�)LHOG�
/LDLVRQV��QXPEHU�RI�DJHQFLHV�DFFHVVLQJ�/7$3�FRPPXQLFDWLRQV�DQG�UHVRXUFHV 

· 2XWFRPH��PRUH�NQRZOHGJHDEOH�VDIHW\�SURIHVVLRQDOV�DW�WKH�FLW\��FRXQW\��DQG�WRZQVKLS�OHYHO��PRUH� 
�����UHVRXUFHV�IRU�ORFDO�GHFLVLRQ�PDNHUV�ZKR�LQYHVW�LQ�VDIHW\ 
 

6WUDWHJ\����8SGDWH�DQG�LPSOHPHQW�D�QHZ�UXPEOH�VWULS�SROLF\� 
.'27¶V�UXPEOH�VWULS�SROLF\�ZDV�ODVW�XSGDWHG�LQ�������$W�WKH�WLPH��FHQWHUOLQH�UXPEOH�VWULSV��&/56��ZHUH�
DGGHG�WR�WKH�SROLF\��6LQFH�WKHQ��QHDUO\�������PLOHV�RI�&/56�KDYH�EHHQ�LQVWDOOHG��$�VWXG\�FRQGXFWHG�E\�
.DQVDV�6WDWH�8QLYHUVLW\�HYDOXDWHG�WKH�LPSDFW�RI�&/56�LQ�.DQVDV�DQG�IRXQG�FURVV-RYHU�FUDVKHV�ZHUH� 
UHGXFHG�E\����SHUFHQW��6KRXOGHU�UXPEOH�VWULSV�DOVR�VDYH�OLYHV�E\�UHGXFLQJ�WKH�SRWHQWLDO�IRU�UXQ-RII-URDG�
FUDVKHV��)RU�HDFK��H[SDQVLRQ�RI�XVH�DQG�PHWKRG�RI�GHOLYHU\�ZLOO�EH�FRQVLGHUHG�LQ�WKH�QHZ�SROLF\� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SROLF\ 
· 3URJUDP��1$ 
· &RVW��QRQH 
· /HDG�DJHQF\��.'27��7UDIILF�6DIHW\�6HFWLRQ�DQG�%XUHDX�RI�&RQVWUXFWLRQ�	�0DWHULDOV 
· 7DUJHW�GDWH��6HSWHPEHU�������� 
· 2XWSXW��QHZ�SROLF\�DQG�UHVXOWLQJ�SURSRUWLRQDOLW\�RI�HOLJLEOH�KLJKZD\V 
· 2XWFRPH��UHGXFWLRQ�RI�KHDG-RQ��VLGH-VZLSH�RSSRVLWH�FUDVKHV��DQG�UXQ-RII-URDG�FUDVKHV�RQ�6+6 
 

6WUDWHJ\����,GHQWLI\�DQG�DGG�VDIHW\�HQKDQFHPHQWV�WR�SDYHPHQW�SUHVHUYDWLRQ�SURMHFWV� 
$OWKRXJK�GLIILFXOW�WR�TXDQWLI\��VXUIDFH�FRQGLWLRQ�LV�DQ�LPSRUWDQW�FRPSRQHQW�RI�KLJKZD\�VDIHW\��:HW�URDGV�
DQG�LF\�URDGV�DUH�FDSWXUHG�LQ�FUDVK�GDWD��EXW�SRWKROHV��EURNHQ�SDYHPHQW��DQG�ZDVKERDUGV��RQ�JUDYHO�
URDGV��DUH�QRW��$QQXDOO\��.'27�ZRUNV�WR�UHVXUIDFH�DURXQG�������FHQWHUOLQH�PLOHV�RI�VWDWH�KLJKZD\V�
WKURXJK�WKH�3DYHPHQW�3UHVHUYDWLRQ�3URJUDP��:KLOH�WKH�SURJUDP�LV�GULYHQ�H[FOXVLYHO\�E\�VXUIDFH� 
FRQGLWLRQ��WKHVH�SURMHFWV�SURYLGH�RSSRUWXQLW\�WR�LGHQWLI\�DQG�FRQVWUXFW�VDIHW\�IHDWXUHV�VXFK�DV�URFN�
ZHGJH�RU�QDUURZ�SDYHG�VKRXOGHUV��WDSHUHG�SDYHPHQW�HGJH��UXPEOH�VWULSV��IL[HG-REMHFW�UHPRYDO�DQG�
URDGVLGH�VDIHW\�KDUGZDUH�LPSURYHPHQWV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURJUDP 
· 3URJUDP���5 
· &RVW������PLOOLRQ�SHU�\HDU 
· /HDG�DJHQF\��.'27�7UDIILF�6DIHW\�6HFWLRQ�DQG�%XUHDX�RI�&RQVWUXFWLRQ�	�0DWHULDOV 
· 7DUJHW�GDWH��)<���SURJUDP�DQG�FRQWLQXLQJ�DQQXDOO\ 
· 2XWSXW��FHQWHUOLQH�PLOHV�DGGUHVVHG 
· 2XWFRPH��PHDVXUDEOH�FUDVK�UHGXFWLRQ�RQ�VHOHFWHG�SURMHFW�FRUULGRUV 
 

2FFXSDQW�3URWHFWLRQ 
 

6WUDWHJ\����&UHDWH�D�WDUJHWHG�PHGLD�FDPSDLJQ�GLUHFWHG�WRZDUG�SLFNXS�GULYHUV�� 
6WDWLVWLFV�VKRZ�WKDW�VHDW�EHOW�XVH�LV�ORZHVW�DPRQJ�RFFXSDQWV�LQ�SLFNXS�WUXFNV�DQG�LQ�UXUDO�VHWWLQJV��7KH�
PHGLD�FRQWUDFWRU�VKRXOG�GHYHORS�PDWHULDOV�WDUJHWLQJ�SLFNXS�GULYHUV�DQG�WKHLU�LQIOXHQFHUV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��FRPPXQLFDWLRQV�RXWUHDFK 
· 3URJUDP��+LJKZD\�6DIHW\�3ODQ 
· &RVW��������� 
· /HDG�DJHQF\��.'27�7UDIILF�6DIHW\�6HFWLRQ 
· 7DUJHW�GDWH��6SULQJ����� 
· 2XWSXW��QHZ�DGYHUWLVLQJ�DQG�HGXFDWLRQDO�PDWHULDOV 
· 2XWFRPH��LQFUHDVHG�VHDW�EHOW�XVDJH��UHGXFWLRQ�RI�XQEHOWHG�LQMXULHV�DQG�IDWDOLWLHV�DPRQJ�SLFNXS� 
�����GULYHUV�DQG�WKHLU�RFFXSDQWV 
 

6WUDWHJ\����3URYLGH�IXQGLQJ�DQG�RWKHU�IRUPV�RI�VXSSRUW�IRU�ODZ�HQIRUFHPHQW�HIIRUWV�WR�XSKROG�
RFFXSDQW�SURWHFWLRQ�ODZV�� 
/DZ�HQIRUFHPHQW�RIILFHUV�DUH�PRUH�OLNHO\�WR�HQIRUFH�RFFXSDQW�SURWHFWLRQ�ODZV�LI�WKH\�DUH�WUDLQHG�LQ�WKH�
LPSRUWDQFH�RI�XVLQJ�VDIHW\�UHVWUDLQWV�DW�HYHU\�VWDJH�RI�OLIH��2IWHQ��DJHQFLHV�RSHUDWH�RQ�WLJKW�EXGJHWV�
ZLWK�ORZ�PDQSRZHU��VR�IXQGLQJ�LV�QHHGHG�IRU�RYHUWLPH�HQIRUFHPHQW��WUDLQLQJ�DQG�HTXLSPHQW�SXUFKDVHV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURJUDP�WUDLQLQJ 
· 3URJUDP��+LJKZD\�6DIHW\�3ODQ 
· &RVW�������������DQQXDOO\ 
· /HDG�DJHQF\��.'27�7UDIILF�6DIHW\�6HFWLRQ 
· 7DUJHW�GDWH��RQJRLQJ 
· 2XWSXW��WUDLQLQJ�DQG�RYHUWLPH�HQIRUFHPHQW�E\�ODZ�HQIRUFHPHQW�DJHQFLHV 
· 2XWFRPH��HQIRUFHPHQW�RI�RFFXSDQW�SURWHFWLRQ�ODZV 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



 

6WUDWHJ\����&ROODERUDWH�ZLWK�VWDWH�DQG�ORFDO�SDUWQHUV��LQFOXGLQJ�HPSOR\HUV��WR�SURPRWH�VHDW�
EHOW�XVDJH�WKURXJK�HGXFDWLRQ�DQG�LQFHQWLYH�SURJUDPV� 
0DQ\�SDUWQHUV�DUH�QHHGHG�WR�HIIHFWLYHO\�UHDFK�WKH�SXEOLF�ZLWK�RXU�VHDW�EHOW�PHVVDJH��$�FRQVLVWHQW� 
PHVVDJH�LV�PRVW�GHVLUDEOH�DQG�FDQ�RQO\�EH�DFKLHYHG�WKURXJK�WKHVH�SDUWQHUVKLSV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��RXWUHDFK 
· 3URJUDP��+LJKZD\�6DIHW\�3ODQ 
· &RVW��PLQLPDO 
· /HDG�DJHQF\��.DQVDV�7UDIILF�6DIHW\�5HVRXUFH�2IILFH 
· 7DUJHW�GDWH��RQJRLQJ 
· 2XWSXW��FRPSUHKHQVLYH�VHDW�EHOW�XVDJH�SURJUDP 
· 2XWFRPH��LQFUHDVHG�VHDW�EHOW�XVDJH��UHGXFWLRQ�RI�XQEHOWHG�LQMXULHV�DQG�IDWDOLWLHV 
 

6WUDWHJ\����(QKDQFH�H[LVWLQJ�SULPDU\�VHDW�EHOW�ODZ�WR�LQFOXGH�DOO�VHDWLQJ�SRVLWLRQV��LQFUHDVH�
ILQHV�DQG�DVVHVV�FRXUW�FRVWV� 
6WDWHV�ZLWK�VWURQJ�ODZV�FRQVLVWHQWO\�VKRZ�KLJKHU�VHDW�EHOW�XVH�DQG�ORZHU�IDWDOLW\�UDWHV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��OHJLVODWLRQ 
· 3URJUDP��1$ 
· &RVW��PLQLPDO 
· /HDG�DJHQFLHV��$$$�RI�.DQVDV��%XFNOH�8S�(GXFDWLRQ�&RDOLWLRQ 
· 7DUJHW�GDWH��E\�HQG�RI������OHJLVODWLYH�VHVVLRQ 
· 2XWSXW��VWURQJHU�RFFXSDQW�SURWHFWLRQ�ODZV 
· 2XWFRPH��LQFUHDVHG�EHOW�XVDJH�LQ�DOO�VHDWLQJ�SRVLWLRQV��UHGXFWLRQ�RI�XQEHOWHG�LQMXULHV�DQG�IDWDOLWLHV� 
 

6WUDWHJ\����$QDO\]H�H[LVWLQJ�DQG�QHZ�GDWD�VRXUFHV�WR�GHILQH�DQG�VXSSRUW�WKH�SULRULWL]DWLRQ�RI�
VWUDWHJLHV� 
6WURQJ�DQG�RQJRLQJ�GDWD�DQDO\VLV�LV�DQ�HVVHQWLDO�FRPSRQHQW�RI�DQ\�RFFXSDQW�SURWHFWLRQ�SURJUDP�WR�HQ�
VXUH�WLPH�DQG�UHVRXUFHV�DUH�EHLQJ�XWLOL]HG�HIIHFWLYHO\� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��GDWD�RXWUHDFK 
· 3URJUDP��+LJKZD\�6DIHW\�3ODQ 
· &RVW�����������DQQXDOO\ 
· /HDG�DJHQF\��.'27�7UDIILF�6DIHW\�6HFWLRQ 
· 7DUJHW�GDWH��RQJRLQJ 
· 2XWSXW��2FFXSDQW�3URWHFWLRQ�6XUYH\V��23�GDWD�DQG�DQDO\VLV 
· 2XWFRPH��LQIRUPHG�GHFLVLRQ-PDNLQJ�SURFHVV�IRU�RXWUHDFK�SURJUDPV 
 

,PSDLUHG�'ULYLQJ 
 

6WUDWHJ\����,QVWLWXWH�OHJDOO\�SHUPLVVLEOH�URDGVLGH�RUDO�IOXLGV�WHVWLQJ�SURJUDP�IRU�GUXJ� 
LPSDLUHG�GULYLQJ� 
7KH�LQLWLDO�.DQVDV�VWXG\�GHPRQVWUDWLQJ�WKH�UHOLDELOLW\�RI�URDGVLGH�RUDO�IOXLGV�ZDV�FRPSOHWHG�ZLWK�OHDG�
DJHQF\�6HGJZLFN�&RXQW\�&ULPLQDO�)RUHQVLFV�/DERUDWRU\��7KH�VWXG\�GHPRQVWUDWHG�WKH�ILHOG-WHVWLQJ� 
LQVWUXPHQW¶V�KLJK�GHJUHH�RI�DFFXUDF\�ZLWK�YDOLGDWLRQV�GRQH�DW�WZR�LQGHSHQGHQW�ODERUDWRULHV��$�KLJK� 
OHYHO�RI�FRQILGHQFH�QRZ�H[LVWV�WR�DFFXUDWHO\�PHDVXUH�GUXJV�SUHVHQW�LQ�WKH�ERG\��7R�XVH�RUDO�IOXLGV��WKH�
.DQVDV�/HJLVODWXUH�KDG�WR�PRGLI\�VWDWXWHV�LQ������WR�DXWKRUL]H�WHVWLQJ�RI�RUDO�IOXLGV�IRU�GULYLQJ�XQGHU�WKH�
LQIOXHQFH�VWDWXWHV��7KDW�ZDV�FRPSOHWHG�DQG�EHFDPH�ODZ�-XO\����������6HOHFW�ODZ�HQIRUFHPHQW�DJHQFLHV�
ZLOO�XVH�WKH�LQVWUXPHQW�WR�HQVXUH�SROLFLHV��SURFHGXUHV�DQG�SURWRFROV�DUH�DSSURSULDWH�IRU�VXFFHVVIXO� 
SURVHFXWLRQ��0RGHO�SROLFLHV�ZLOO�EH�DYDLODEOH�WR�ODZ�HQIRUFHPHQW�DJHQFLHV�WR�DGRSW�WR�HQVXUH�WKH�SURJUDP�
LV�OHJDOO\�DFFHSWDEOH� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SROLF\ 
· 3URJUDP��1+76$����E�$OFRKRO�)XQGV 
· &RVW��������� 
· /HDG�DJHQF\��.DQVDV�+LJKZD\�3DWURO�%UHDWK�$OFRKRO�8QLW 
· 7DUJHW�GDWH��))<����� 
· 2XWSXW�����LQVWUXPHQWV�GLVWULEXWHG�VWDWHZLGH��HDFK�DVVLJQHG�DJHQF\�WR�WHVW����LQGLYLGXDOV�SHU�PRQWK�

IRU�WRWDO�RI�������ILHOG�WHVWV 
· 2XWFRPH��$OO�.DQVDV�ODZ�HQIRUFHPHQW�DJHQFLHV�ZLOO�EH�DEOH�WR�SXUFKDVH�DQG�XVH�D�OHJDOO\�DFFHSWDEOH�

ILHOG�WHVW�IRU�GUXJV�RU�LQWR[LFDQWV�RWKHU�WKDQ�DOFRKRO��7KLV�ZLOO�UHPRYH�LPSDLUHG�GULYHUV�IURP�WKH�
URDGV��SURYLGH�JHQHUDO�GHWHUUHQFH��DQG�UHGXFH�FUDVKHV�DQG�IDWDOLWLHV�UHODWHG�WR�DOFRKRO� 

 

������$SSHQGL[�& 



6WUDWHJ\����(TXLS�.DQVDV�IRUHQVLF�FULPH�ODEV�WR�WHVW�RUDO�IOXLGV�WR�DOORZ�IRU�FRXUWURRP� 
HYLGHQFH� 
&XUUHQW�.DQVDV�VWDWXWHV�DOORZ�RUDO�IOXLGV�IRU�SUHOLPLQDU\�WHVWLQJ�RQO\��7KLV�LV�ZKDW�RIILFHUV�XVH�WR� 
HVWDEOLVK�SUREDEOH�FDXVH�IRU�WKH�DUUHVW��7KH�QH[W�VWHS�LV�WR�DOORZ�RUDO�IOXLGV�WR�EH�HQWHUHG�DV�HYLGHQFH�
LQWR�WKH�FRXUW�SURFHHGLQJV��7R�SURYLGH�WKLV��.DQVDV�ODEV�QHHG�LQVWUXPHQWV�FDSDEOH�RI�WHVWLQJ�RUDO�IOXLGV�
IRU�HYLGHQWLDU\�VXEPLVVLRQV��.'27�KDV�SXUFKDVHG�LQVWUXPHQWV�IRU�-RKQVRQ�&RXQW\�6KHULII�DQG�WKH� 
.DQVDV�%XUHDX�RI�,QYHVWLJDWLRQ�ZKR�DUH�FXUUHQWO\�FHUWLI\LQJ�ODE�LQVWUXPHQW�IRU�RUDO�IOXLGV��6HGJZLFN� 
)RUHQVLF�&ULPH�/DE�LV�ZRUNLQJ�ZLWK�.'27�WR�VHFXUH�D�FRQWUDFW�IRU�WKH�SXUFKDVH�RI�WKH�ODE�LQVWUXPHQW��
2QFH�WKHVH�FULPH�ODEV�DUH�FHUWLILHG�IRU�RUDO�IOXLGV��WKH�.DQVDV�/HJLVODWXUH�PXVW�DPHQG�FXUUHQW�VWDWH�ODZ�
WR�DOORZ�RUDO�IOXLGV�WR�EH�XVHG�DV�HYLGHQFH�LQ�FRXUW� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SXUFKDVH 
· 3URJUDP��1+76$����E�$OFRKRO�)XQGV 
· &RVW���������� 
· /HDG�DJHQFLHV��.'27��6HGJZLFN�&RXQW\�)RUHQVLFV�&ULPH�/DE 
· 7DUJHW�GDWH��))<����� 
· 2XWSXW��WHVW����RUDO�IOXLG�WHVWV�HDFK�PRQWK 
· 2XWFRPH��:LWK�WKH�SXUFKDVH�RI�WKLV�ODE�LQVWUXPHQW��VXFFHVVIXO�SURVHFXWLRQV�ZLOO�UHVXOW�DQG�WKHUHE\�

SXW�DQ�LQVWUXPHQW�LQ�WKH�KDQGV�RI�ODZ�HQIRUFHPHQW�RIILFHUV�WKDW�FDQ�SURYLGH�LPPHGLDWH�UHVXOWV�RI 
�����LPSDLUHG�VXEVWDQFHV���7KLV�ZLOO�UHPRYH�LPSDLUHG�GULYHUV�IURP�WKH�URDGV��SURYLGH�JHQHUDO�GHWHUUHQFH�� 
�����DQG�UHGXFH�FUDVKHV�DQG�IDWDOLWLHV�UHODWHG�WR�DOFRKRO� 
 

6WUDWHJ\����,QVWLWXWH�D�VWDWH-ZLGH�HQIRUFHPHQW�XQLW�ZLWK�.DQVDV�+LJKZD\�3DWURO�IRU�RIIHQGHU�
FRPSOLDQFH�HQIRUFHPHQW�RI�,JQLWLRQ�,QWHUORFN�'HYLFHV��,,'�� 
0RQLWRULQJ�WKRVH�FRQYLFWHG�RI�'8,�RIIHQVHV�LV�NH\�WR�UHGXFLQJ�UHFLGLYLVP�RI�'8,-UHODWHG�DUUHVWV��6WXGLHV�
VKRZ�D�VLJQLILFDQW�UHGXFWLRQ�RI�UHSHDW�'8,�DUUHVWV�IRU�WKRVH�ZKR�KDYH�,,'V�LQVWDOOHG�YV��WKRVH�ZKR�GR�
QRW��6WXGLHV�DOVR�VKRZ�D����SHUFHQW�UHGXFWLRQ�LQ�IDWDOLW\�FUDVKHV�UHODWHG�WR�DOFRKRO�LQ�VWDWHV�UHTXLULQJ�
,,'V��.DQVDV�KDV�OHG�WKH�QDWLRQ�LQ�,,'�UHTXLUHPHQWV�LQFOXGLQJ�UHTXLULQJ�,,'V�IRU�ILUVW�WLPH�RIIHQGHUV��3HU�
FDSLWD��.DQVDV�KDV�WKH�VHFRQG�PRVW�,,'V�GHSOR\HG�LQ�WKH�QDWLRQ��7KH�ZHDN�OLQN�LV�HQIRUFHPHQW�RI�,,'� 
UHTXLUHPHQWV��6RPH�RIIHQGHUV�DUH�LOOHJDOO\�FLUFXPYHQWLQJ�WKH�,,'V�RU�JHWWLQJ�³FXUEVLGH�VHUYLFH´�ZKHUH� 
D�VREHU�SHUVRQ�EORZV�IRU�WKHP��6RPH�RIIHQGHUV�DUH�QHYHU�JHWWLQJ�DQ�,,'�LQVWDOOHG��7R�DGGUHVV�RIIHQGHU�
FRPSOLDQFH�LVVXHV��.'27�DQG�.+3�KDYH�WHDPHG�XS�WR�SURYLGH�WZR�IXOO�WLPH�WURRSHUV�WR�WUDLQ�.DQVDV�ODZ�
HQIRUFHPHQW�RQ�,,'�YLRODWLRQV��.'27�ZLOO�IXQG�WZR�SRVLWLRQV�DQG�QHFHVVDU\�HTXLSPHQW�IRU�ILYH�\HDUV� 
EHJLQQLQJ�LQ�������7KH�WURRSHUV¶�SULPDU\�IRFXV�LQ�WKH�ILUVW�WKUHH�\HDUV�LV�WUDLQLQJ��ODVW�WZR�\HDUV�ZLOO�EH�
HQIRUFHPHQW�GULYHQ�WR�LQFUHDVH�FRPSOLDQFH�ZLWK�,,'�UHTXLUHPHQWV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��JUDQW 
· 3URJUDP��.'27�1+76$�SURJUDP 
· &RVW�����������DQQXDOO\�IRU�ILYH�FRQVHFXWLYH�\HDUV 
· /HDG�DJHQFLHV��.+3��.'27 
· 7DUJHW�GDWH��SURJUDP�ZLOO�EHJLQ�2FWREHU����������DQG�HQG�6HSWHPEHU��������� 
· 2XWSXW��WUDLQLQJ�WR�����FHUWLILHG�ODZ�HQIRUFHPHQW�RIILFHUV�HDFK�\HDU�IRU�D�WRWDO�RI�WUDLQLQJ������� 
�����RIILFHUV 
· 2XWFRPH��,W�LV�SURMHFWHG�ODZ�HQIRUFHPHQW�ZLOO�XQFRYHU�����RIIHQGHU�YLRODWLRQV�SHU�\HDU�IRU�D�WRWDO� 
�����RI�������YLRODWLRQV�LQ�WKH�ILYH-\HDU�SHULRG��7KLV�ZLOO�UHPRYH�LPSDLUHG�GULYHUV�IURP�WKH�URDGV��SURYLGH� 
�����JHQHUDO�GHWHUUHQFH��DQG�UHGXFH�FUDVKHV�DQG�IDWDOLWLHV�UHODWHG�WR�DOFRKRO� 
 
2OGHU�'ULYHUV 
 

6WUDWHJ\����3DUWQHU�ZLWK�DQG�SURYLGH�HGXFDWLRQDO�PDWHULDOV�DERXW�ROGHU�GULYHUV�WR� 
VWDNHKROGHUV��LQFOXGLQJ�VHQLRU�FHQWHUV��ODZ�HQIRUFHPHQW�DJHQFLHV��.DQVDV�OHJLVODWXUH��FLW\�
DQG�FRXQW\�JRYHUQPHQWV��&KDPEHU�RI�&RPPHUFH�JURXSV��DQG�WKH�VWDWH¶V�$UHD�$JHQFLHV�RQ�
$JLQJ� 
(GXFDWH�DERXW�WKH�VRFLDO��PHGLFDO��SK\VLFDO��DQG�FRJQLWLYH�LVVXHV�WKDW�ROGHU�GULYHUV�PD\�HQFRXQWHU�� 
,QFOXGH�VHOI-DVVHVVPHQW�WRROV�VR�VHQLRUV�FDQ�OHDUQ�WR�VHOI-LGHQWLI\�ZKHQ�WKH\�FDQ�QR�ORQJHU�GULYH�� 
3URPRWH�$$$¶V�5RDGZLVH�'ULYHU�DQG�$$53¶V�6PDUW�'ULYHU� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��RXWUHDFK 
· 3URJUDP��+LJKZD\�6DIHW\�3ODQ 
· &RVW���������RU�OHVV�DQQXDOO\ 
· /HDG�DJHQF\��.'27�7UDIILF�6DIHW\�6HFWLRQ 
· 7DUJHW�GDWH��RQJRLQJ 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



· 2XWSXW��HGXFDWLRQDO�PDWHULDOV 
· 2XWFRPH��LQFUHDVHG�DZDUHQHVV�RI�FRJQLWLYH�DQG�SK\VLFDO�LVVXHV�DIIHFWLQJ�WKH�GULYLQJ�VNLOOV�RI�SHRSOH�

DJH���� 
 

6WUDWHJ\����(GXFDWH�PHPEHUV�RI�WKH�PHGLFDO�FRPPXQLW\�DERXW�KRZ�SK\VLFDO�DQG�FRJQLWLYH�
LVVXHV�IDFLQJ�ROGHU�GULYHUV�FDQ�DIIHFW�WKHLU�GULYLQJ�DELOLW\� 
$XGLHQFH�LQFOXGHV�SK\VLFLDQV��SK\VLFLDQ�DVVLVWDQWV��QXUVHV��SKDUPDFLVWV��DQG�RFFXSDWLRQDO�DQG�SK\VLFDO�
WKHUDSLVWV��,QFOXGH�LQIRUPDWLRQ�DERXW�KRZ�FHUWDLQ�PHGLFDWLRQV�FDQ�LQWHUDFW�ZLWK�HDFK�RWKHU�DQG�LPSDLU�
WKH�GULYHU��,QFOXGH�LQIRUPDWLRQ�IURP�WKH�2OGHU�'ULYHUV�FKDSWHU�LQ�1+76$¶V�&RXQWHUPHDVXUHV�7KDW�:RUN� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��WUDLQLQJ 
· 3URJUDP��+LJKZD\�6DIHW\�3ODQ 
· &RVW���������RU�OHVV�DQQXDOO\ 
· /HDG�DJHQF\��.'27�7UDIILF�6DIHW\�6HFWLRQ 
· 7DUJHW�GDWH������ 
· 2XWSXW��ILYH�HGXFDWLRQDO�ZRUNVKRSV�DQQXDOO\ 
· 2XWFRPH��LQFUHDVHG�DZDUHQHVV�ZLWKLQ�WKH�PHGLFDO�FRPPXQLW\�RI�FRJQLWLYH�DQG�SK\VLFDO�LVVXHV� 
�����DIIHFWLQJ�WKH�GULYLQJ�VNLOOV�RI�SHRSOH�DJH���� 
 

6WUDWHJ\����3URPRWH�&DU)LW�DV�DQ�LPSRUWDQW�WUDLQLQJ�RSSRUWXQLW\� 
&DU)LW�LV�DQ�HGXFDWLRQDO�SURJUDP�WKDW�SURYLGHV�D�TXLFN��\HW�FRPSUHKHQVLYH�UHYLHZ�RI�KRZ�ZHOO�ROGHU�
GULYHUV�DQG�WKHLU�YHKLFOHV�ZRUN�WRJHWKHU��7KH�SURJUDP��ZKLFK�ZDV�GHYHORSHG�E\�$$$��$$53�DQG�WKH�
$PHULFDQ�2FFXSDWLRQDO�7KHUDS\�$VVRFLDWLRQ��DOVR�SURYLGHV�LQIRUPDWLRQ�DQG�PDWHULDOV�RQ�FRPPXQLW\-
VSHFLILF�UHVRXUFHV�WKDW�FRXOG�HQKDQFH�GULYLQJ�VDIHW\�DQG�LQFUHDVH�PRELOLW\� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��RXWUHDFK 
· 3URJUDP��+LJKZD\�6DIHW\�3ODQ 
· &RVW��PLQLPDO 
· /HDG�DJHQF\��.7652 
· 7DUJHW�GDWH��RQJRLQJ 
· 2XWSXW��PDUNHWLQJ�PDWHULDOV�DQG�WHFKQLTXHV 
· 2XWFRPH��LQFUHDVHG�UHFRJQLWLRQ�RI�&DU)LW�SURJUDP�DPRQJ�GULYHUV�DJH���� 
 

6WUDWHJ\����(VWDEOLVK�0RELOLW\�0DQDJHUV�DW�ORFDWLRQV�WKURXJKRXW�WKH�VWDWH�WR�ZRUN�ZLWK� 
UHJLRQDO�WUDQVLW�DJHQFLHV�WR�FRRSHUDWLYHO\�PHHW�WKH�ORQJHU-GLVWDQFH�WUDYHO�QHHGV�RI�WUDQVLW-
GHSHQGHQW�SRSXODWLRQV��LQFOXGLQJ�ROGHU�GULYHUV� 
.DQVDV�FXUUHQWO\�KDV�WKUHH�DFWLYH�0RELOLW\�0DQDJHUV�ZLWK�RWKHUV�LQ�GHYHORSPHQW�IRU�����-������7KH�
JRDO�LV�WR�HYHQWXDOO\�KDYH�D�QHWZRUN�RI�0RELOLW\�0DQDJHUV�WKDW�ZRUNV�WR�LPSURYH�WUDQVSRUWDWLRQ�VHUYLFHV�
LQ�FRPPXQLWLHV�DQG�ZRUNV�FROOHFWLYHO\�RQ�VWDWH-ZLGH�SXEOLF�WUDQVSRUWDWLRQ�LVVXHV��LQFOXGLQJ� 
WUDQVSRUWDWLRQ�RSWLRQV�IRU�VHQLRUV�ZKR�QR�ORQJHU�GULYH� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��RXWUHDFK 
· 3URJUDP��5HJLRQDO�7UDQVLW�%XVLQHVV�0RGHO 
· &RVW��DSSUR[LPDWHO\����������SHU�0RELOLW\�0DQDJHU�DQQXDOO\ 
· /HDG�DJHQF\��.'27�2IILFH�RI�3XEOLF�7UDQVLW 
· 7DUJHW�GDWH������ 
· 2XWSXW��0RELOLW\�0DQDJHU�LQ�HDFK�&RRUGLQDWHG�7UDQVLW�'LVWULFW 
· 2XWFRPH��DGGLWLRQDO�WUDQVLW�UHVRXUFH�WKDW�FDQ�LGHQWLI\�JDSV�LQ�WUDQVSRUWDWLRQ�IRU�WUDQVLW�GHSHQGHQW�

SRSXODWLRQV�DQG�WUDLQ�LQGLYLGXDOV�RQ�KRZ�WR�SURSHUO\�JDLQ�DFFHVV�WR�WUDQVSRUWDWLRQ�YLD�WUDQVLW 
 

6WUDWHJ\����&RQGXFW�WUDLQLQJ�IRU�ROGHU�GULYHUV�RQ�KRZ�WR�DFFHVV�DQG�XVH�WKH�SXEOLF�WUDQVLW�
V\VWHP�DV�D�WUDQVSRUWDWLRQ�RSWLRQ� 
0RELOLW\�0DQDJHUV�DQG�RWKHU�WUDIILF�VDIHW\�DGYRFDWHV�FDQ�GLVWULEXWH�IUHH�WUDLQLQJ�PDWHULDOV�WR�QHZ�SXEOLF�
WUDQVSRUWDWLRQ�XVHUV� 0DWHULDOV�LQFOXGH�WKH�)OLQW�+LOOV�D7D�%XV�WUDLQLQJ�YLGHR��.DQVDV�5LGHV��NVULGHV�RUJ��
DQG�WKH�.DQVDV�5XUDO�7UDQVLW�$VVLVWDQFH�3URJUDP��NXWF�NX�HGX�UWDS�� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��WUDLQLQJ 
· 3URJUDP��.'27�3XEOLF�7UDQVLW�3URJUDPV 
· &RVW���������DQQXDOO\� 
· /HDG�DJHQF\��.'27�2IILFH�RI�3XEOLF�7UDQVLW 
· 7DUJHW�GDWH��RQJRLQJ 
· 2XWSXW��WUDLQLQJ�PDWHULDOV 
· 2XWFRPH��GLVWULEXWLRQ�RI�WUDLQLQJ�PDWHULDOV�WKDW�ZLOO�OHDG�WR�PRUH�NQRZOHGJHDEOH�WUDQVLW�XVHUV�DQG�

DVVLVW�WKH�WUDQVLW�GHSHQGHQW�SRSXODWLRQ�LQ�DFFHVVLQJ�WUDQVSRUWDWLRQ 

������$SSHQGL[�& 



 

6WUDWHJ\����(VWDEOLVK�PDQGDWRU\�SK\VLFLDQ�UHSRUWLQJ�IRU�GULYHUV�RI�DQ\�DJH�ZKR�QR�ORQJHU�
KDYH�WKH�QHFHVVDU\�SK\VLFDO�RU�PHQWDO�FDSDFLW\�WR�HIIHFWLYHO\�RSHUDWH�D�PRWRU�YHKLFOH� 
'RFWRUV�ZLOO�EH�UHTXLUHG�WR�UHSRUW�WKHLU�SDWLHQWV�WR�WKH�'LYLVLRQ�RI�9HKLFOHV��6WDWXWH�ZLOO�DOVR�UHTXLUH�
PRUH�IUHTXHQW�LQ-SHUVRQ�UHQHZDO�RI�OLFHQVLQJ�IRU�GULYHUV�DJH����DQG�ROGHU� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��OHJLVODWLRQ 
· 3URJUDP��1$ 
· &RVW��QRQH 
· /HDG�DJHQF\��7%' 
· 7DUJHW�GDWH������ 
· 2XWSXW��SK\VLFLDQV�DUH�UHTXLUHG�E\�ODZ�WR�UHSRUW�XQVDIH�GULYHUV�RI�DQ\�DJH�WR�WKH�'LYLVLRQ�RI� 
�����9HKLFOHV 
· 2XWFRPH��IHZHU�SHRSOH�GULYLQJ�ZKR�GR�QRW�KDYH�WKH�SK\VLFDO�RU�PHQWDO�FDSDFLW\�WR�HIIHFWLYHO\� 
�����RSHUDWH�D�PRWRU�YHKLFOH 
 
,QWHUVHFWLRQV 
 

6WUDWHJ\����3URPRWH�VWUDWHJLF�HQIRUFHPHQW�DW�LQWHUVHFWLRQV�ZLWK�VDIHW\�LVVXHV� 
:RUN�ZLWK�ORFDO�ODZ�HQIRUFHPHQW�WR�LGHQWLI\�DQG�WDUJHW�LQWHUVHFWLRQV�LQ�WKHLU�DUHD�ZLWK�D�ULVN�RI�VHULRXV�
FUDVKHV�DQG�LGHQWLI\�UHVRXUFHV�WR�SURYLGH�WDUJHWHG�HQIRUFHPHQW�DQG�SXEOLF�RXWUHDFK� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURMHFW 
· 3URJUDP��+LJKZD\�6DIHW\�3ODQ 
· &RVW��7%' 
· /HDG�DJHQF\��.'27�7UDIILF�6DIHW\�6HFWLRQ�LQ�FRRSHUDWLRQ�ZLWK�ORFDO�ODZ�HQIRUFHPHQW 
· 7DUJHW�GDWH��EHJLQ�LQ����� 
· 2XWSXW��WRS����VLJQDOL]HG�DQG�XQVLJQDOL]HG�LQWHUVHFWLRQV�ZLOO�EH�LGHQWLILHG 
· 2XWFRPH��H[WUD�HQIRUFHPHQW�ZLOO�KDYH�LPPHGLDWH�HIIHFW�RQ�WKH�V\VWHP 
 

6WUDWHJ\����3URPRWH�V\VWHPLF�ORZ-FRVW�FRXQWHUPHDVXUHV�IRU�UHGXFLQJ�FUDVKHV�DW�WUDIILF� 
VLJQDO-FRQWUROOHG�LQWHUVHFWLRQV� 
7KLV�FDQ�EH�DFFRPSOLVKHG�ZLWK�SROLF\�DQG�VWDQGDUG�FKDQJHV��DV�ZHOO�DV�SURMHFWV�WKDW�LQFOXGH�UHIOHFWLYH�
EDFN�SODWHV��FRXQWGRZQ�WLPHUV��$36�SXVK�EXWWRQV��OHDG�SHGHVWULDQ�LQWHUYDO��FRQVLVWHQW�\HOORZ�DQG�DOO-
UHG�WLPLQJV��LPSURYHG�JHRPHWU\��LPSURYHG�YHKLFOH�GHWHFWLRQ�DQG�LPSURYHG�VLJQDO�SKDVLQJ�WLPLQJ�
SODQV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SROLF\�DQG�SURJUDP 
· 3URJUDP��1$ 
· &RVW��QRQH 
· /HDG�DJHQF\��.'27�7UDIILF�(QJLQHHULQJ�6HFWLRQ 
· 7DUJHW�GDWH��EHJLQ�LQ����� 
· 2XWSXW��UHYLHZ�RI�WRS����VLJQDOL]HG�LQWHUVHFWLRQV 
· 2XWFRPH��UHGXFWLRQ�RI�DQJOH�FUDVKHV��&UDVK�UDWHV�ZLOO�EH�FRPSDUHG�WKUHH�\HDUV�LQWR�WKH�SURJUDP� 
�����IRU�FRPSDULVRQ�SXUSRVHV� 
 

6WUDWHJ\����&RQWLQXH�SURPRWLQJ�ORZ-FRVW�FRXQWHUPHDVXUHV�IRU�UHGXFLQJ�FUDVKHV�DW�VWRS�VLJQ�
FRQWUROOHG�LQWHUVHFWLRQV� 
7KLV�VWUDWHJ\�FDQ�EH�LPSOHPHQWHG�ZLWK�SROLF\�DQG�VWDQGDUG�FKDQJHV��DV�ZHOO�DV�SURMHFWV�WKDW�LQFOXGH� 
IOXRUHVFHQW�\HOORZ�DGYDQFHG�ZDUQLQJ�VLJQV��DGGLWLRQDO�VWRS�DQG�DGYDQFHG�ZDUQLQJ�VLJQLQJ��DGYDQFHG�
LQWHUVHFWLRQ�LGHQWLILFDWLRQ�VLJQLQJ��FOHDULQJ�YHJHWDWLRQ�ZLWKLQ�VLJKW�WULDQJOHV��DQG�LQVWDOOLQJ�,76�GHYLFHV� 
DW�UXUDO�KLJK-VSHHG�DSSURDFK�LQWHUVHFWLRQV�WR�LPSURYH�FRQVSLFXLW\�RI�RSSRVLQJ�WUDIILF� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SROLF\�DQG�SURJUDP 
· 3URJUDP��1$ 
· &RVW��QRQH 
· /HDG�DJHQF\��.'27�7UDIILF�(QJLQHHULQJ�6HFWLRQ 
· 7DUJHW�GDWH��EHJLQ�LQ����� 
· 2XWSXW��UHYLHZ�RI�WRS����XQVLJQDOL]HG�LQWHUVHFWLRQV 
· 2XWFRPH��UHGXFWLRQ�RI�DQJOH�FUDVKHV��&UDVK�UDWHV�ZLOO�EH�FRPSDUHG�WKUHH�\HDUV�LQWR�WKH�SURJUDP� 
�����IRU�FRPSDULVRQ�SXUSRVHV� 
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6WUDWHJ\����&RQWLQXH�SURPRWLQJ�FRXQWHUPHDVXUHV�DW�VWRS�VLJQ�FRQWUROOHG�LQWHUVHFWLRQV�WKDW�
DUH�IRFXVHG�RQ�VSHHG�GLIIHUHQWLDO�PDQDJHPHQW� 
6SHHG�GLIIHUHQWLDO�DFFRXQWV�IRU�WKH�IORZ�RI�WUDIILF�DORQJ�D�URDG��7KH�JRDO�LQ�URDG�GHVLJQ�DQG�WUDIILF� 
FRQWURO�LV�XQLIRUPLW\�RI�VSHHG��9HKLFOHV�VORZHU��RU�IDVWHU��WKDQ�WKH�DYHUDJH�VSHHG�FDXVH�IULFWLRQ�DQG� 
LQFUHDVH�WKH�SRWHQWLDO�IRU�FRQIOLFWV��7KLV�VWUDWHJ\�ZLOO�VHHN�WR�LPSURYH�LQWHUVHFWLRQ�VLJKW-GLVWDQFH�� 
UHSODFH�E\SDVV�ODQHV�ZLWK�GHGLFDWHG�OHIW�DQG�ULJKW-WXUQ�ODQHV��LPSOHPHQW�WUDIILF�FDOPLQJ�PHDVXUHV�DW� 
LQWHUVHFWLRQV�RU�DORQJ�FRUULGRUV��DQG�DGG�DX[LOLDU\�WXUQ�ODQHV�WR�PRYH�VORZHU�VSHHG�WUDIILF�RXW�RI�WKH�
KLJKHU�VSHHG�WUDIILF�ODQHV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURMHFW 
· 3URJUDP��6WUDWHJLF�6DIHW\�,QLWLDWLYH�3URJUDP 
· &RVW���������� 
· /HDG�DJHQF\��.'27�7UDIILF�(QJLQHHULQJ�6HFWLRQ 
· 7DUJHW�GDWH��EXLOW�E\����� 
· 2XWSXW��WKLV�DQG�DGGLWLRQDO�FRQVWUXFWLRQ�SURMHFWV 
· 2XWFRPH��DIWHU�FUDVK�DQDO\VHV 
 

6WUDWHJ\����3URPRWH�FRQVWUXFWLRQ�RI�WUDGLWLRQDO�DQG�DOWHUDWLYH�LQWHUVHFWLRQ�W\SHV�ZKLFK� 
UHGXFH�WKH�QXPEHU�RI�FRQIOLFW�SRLQWV� 
7KLV�VWUDWHJ\�FDQ�EH�LPSOHPHQWHG�ZLWK�ULJKW-LQ�ULJKW-RXW��WKUHH-TXDUWHU�DFFHVV��ULJKW-LQ�ULJKW-RXW�OHIW-
LQ���PRGHUQ�URXQGDERXWV��GLVSODFHG�OHIW-WXUQ��PHGLDQ�8-WXUQ��087���UHVWULFWHG�FURVVLQJ�8-WXUQ�
�5&87���GLYHUJLQJ�GLDPRQG�LQWHUFKDQJHV��'',��DQG�TXDGUDQW�URDGZD\� 

$FWLRQ�,WHP���� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURMHFW 
· 3URJUDP��+6,3 
· &RVW������������� 
· /HDG�DJHQF\��.'27 
· 7DUJHW�GDWH��EXLOW�E\����� 
· 2XWSXW��LQQRYDWLYH�H[SUHVVZD\�LQWHUVHFWLRQ 
· 2XWFRPH��DIWHU�FUDVK�DQDO\VLV�DQG�DGGLWLRQDO�SURSRVHG�SURMHFWV�VWDWHZLGH 
 

$FWLRQ�,WHP���� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��HGXFDWLRQ 
· 3URJUDP��+LJKZD\�6DIHW\�3ODQ 
· &RVW����������DQQXDOO\ 
· /HDG�DJHQF\��.'27�%XUHDX�RI�7UDQVSRUWDWLRQ�6DIHW\�	�7HFKQRORJ\ 
· 7DUJHW�GDWH��ILUVW�SXEOLFDWLRQ�LQ����� 
· 2XWSXW��KDQGRXWV�WR�DVVLVW�ORFDO�JRYHUQPHQWDO�DJHQFLHV 
· 2XWFRPH��LPSURYHG�FROODERUDWLRQ�EHWZHHQ�.'27��XQLYHUVLW\�WUDQVSRUWDWLRQ�WHFKQRORJ\�WUDQVIHU�

FHQWHUV�DQG�ORFDO�DJHQFLHV� 
 

6WUDWHJ\����'HYHORS�HGXFDWLRQ�PDWHULDO�IRU�QHZ�LQWHUVHFWLRQ�W\SHV�DQG�QHZ�WUDIILF�FRQWURO� 
GHYLFHV�UHOHYDQW�WR�LQWHUVHFWLRQV� 
:KHQ�URXQGDERXWV�ZHUH�LQWURGXFHG�LQ�.DQVDV��HGXFDWLQJ�WKH�WUDYHOLQJ�SXEOLF�RI�WKLV�QHZ�DQG�LQQRYD�
WLYH�LQWHUVHFWLRQ�W\SH�ZDV�HVVHQWLDO�WR�WKHLU�DFFHSWDQFH��$V�.DQVDV�FRQWLQXHV�WR�LQWURGXFH�QHZ�LQWHU�
VHFWLRQ�GHVLJQV—IURP�WKH�GLYHUJLQJ�GLDPRQG�WR�WKH�5&87—HGXFDWLRQ�ZLOO�FRQWLQXH�WR�EH�D�FULWLFDO�
VWHS��)XUWKHU��LQQRYDWLYH�WUDIILF�FRQWURO�GHYLFHV�FRQWLQXH�WR�EH�DSSURYHG�IRU�XVH�RQ�SXEOLF�URDGV��
7KHVH�LQFOXGH��EXW� 
DUH�QRW�OLPLWHG�WR��WKH�IODVKLQJ�\HOORZ�DUURZ��OHDGLQJ�SHGHVWULDQ�LQWHUYDO��UHFWDQJXODU�UDSLG�IODVKLQJ� 
EHDFRQ��55)'���DQG�K\EULG�SHGHVWULDQ�VLJQ��$QG�ZKLOH�WUDIILF�FRQWURO�GHYLFHV�DUH�GHVLJQHG�WR�EH�LQWXL�
WLYH��DW�VRPH�SRLQW�HGXFDWLRQ�LV�UHTXLUHG�WR�OHDUQ�WKDW�DQ�RFWDJRQ�PHDQV�VWRS�DQG�D�IODVKLQJ�\HOORZ�
OHIW-WXUQ� 
VLJQDO�PHDQV�WXUQV�SHUPLWWHG�EXW�\LHOG�WR�RWKHU�SHGHVWULDQV�DQG�YHKLFOHV�ZLWKLQ�WKH�LQWHUVHFWLRQ� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��HGXFDWLRQ 
· 3URJUDP��+LJKZD\�6DIHW\�3ODQ 
· &RVW����������DQQXDOO\ 
· /HDG�DJHQFLHV��.87&��.7652 
· 7DUJHW�GDWH��ILUVW�SXEOLFDWLRQ�LQ����� 
· 2XWSXW��KDQGRXWV�WR�DVVLVW�ORFDO�JRYHUQPHQWDO�DJHQFLHV 
· 2XWFRPH�� LPSURYHG� FROODERUDWLRQ�EHWZHHQ�.'27��XQLYHUVLW\� WUDQVSRUWDWLRQ� WHFKQRORJ\� WUDQVIHU�

FHQWHUV�DQG�ORFDO�DJHQFLHV 

������$SSHQGL[�& 



/RFDO�5RDGV 
 

6WUDWHJ\����&RPSOHWH�XS�WR����&RXQW\�/RFDO�5RDG�6DIHW\�3ODQV��/563��SHU�\HDU�XQWLO�DOO� 
.DQVDV�FRXQWLHV�KDYH�D�SODQ� 
/RFDO�5RDG�6DIHW\�3ODQV�SURYLGH�D�IUDPHZRUN�IRU�LGHQWLI\LQJ��DQDO\]LQJ�DQG�SULRULWL]LQJ�URDGZD\�VDIHW\�
LPSURYHPHQWV��6WDNHKROGHUV�DUH�HQJDJHG��FUDVK�W\SHV�DQG�ULVNV�DUH�LGHQWLILHG��FRXQWHUPHDVXUHV�DUH� 
UHFRPPHQGHG��DQG�SULRULWLHV�DUH�LGHQWLILHG� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURJUDP 
· 3URJUDP��+LJK�5LVN�5XUDO�5RDGV��+555� 
· &RVW����������������������WR���������SHU�SODQ� 
· /HDG�DJHQF\��.'27�%XUHDX�RI�/RFDO�3URMHFWV�LQ�SDUWQHUVKLS�ZLWK�HDFK�FRXQW\ 
· 7DUJHW�GDWH��HVWLPDWHG�������EXW�ZLOO�FRQWLQXH�XQWLO�FRPSOHWH� 
· 2XWSXW��SURYLGH�OLVW�RI�SULRULW\�VDIHW\�SURMHFWV�IRU�HDFK�FRXQW\�IRU�WKHLU�FRQVLGHUDWLRQ 
· 2XWFRPH��ORFDO�HGXFDWLRQ�RQ�VDIHW\�LVVXHV�LQ�HDFK�FRXQW\��DQG�RZQHUVKLS�RI�OLVW�RI�SULRULWL]HG� 
�����SURMHFWV�IRU�ZKHQ�IXQGLQJ�LV�DYDLODEOH��HOLJLELOLW\�IRU�IXWXUH�+555�IXQGLQJ 
 

6WUDWHJ\����3ULRULWL]H�SURMHFWV�LGHQWLILHG�LQ�/563V�IRU�+6,3�+555�IXQGLQJ� 
2QFH�D�SURMHFW�LV�LGHQWLILHG�LQ�D�FRXQW\¶V�/563��WKH�FRXQW\�PD\�DSSO\�IRU�+LJKZD\�6DIHW\�,PSURYHPHQW�
3URJUDP��+6,3��IXQGLQJ�WKURXJK�WKH�+LJK-5LVN�5XUDO�5RDGV��+555��SURJUDP��3ULRULW\�VKRXOG�EH�JLYHQ� 
WR�WKHVH�SURMHFWV�GXULQJ�WKH�VHOHFWLRQ�SURFHVV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURJUDP 
· 3URJUDP��+6,3��+555� 
· &RVW�������������WR������������DQQXDOO\ 
· /HDG�DJHQF\��.'27�%XUHDX�RI�/RFDO�3URMHFWV�LQ�SDUWQHUVKLS�ZLWK�FRXQWLHV 
· 7DUJHW�GDWH��RQJRLQJ 
· 2XWSXW��VDIHW\�LPSURYHPHQWV�DFURVV�WKH�V\VWHP 
· 2XWFRPH��VDIHW\�IXQGV�DUH�DZDUGHG�WR�SURMHFWV�KDYLQJ�WKH�JUHDWHVW�LPSDFW�WR�VDIHW\�ILUVW 
 

6WUDWHJ\����3URYLGH�ORFDO�URDGZD\�VDIHW\�WUDLQLQJ�DQG�WHFKQLFDO�DVVLVWDQFH�� 
'XH�WR�FKDQJHV�LQ�SHUVRQQHO�RU�VLPSO\�WKH�QHHG�IRU�XSGDWHG�LQIRUPDWLRQ��PDQ\�ORFDO�DJHQFLHV�ZRXOG� 
EHQHILW�IURP�WUDLQLQJ�LQ�WKH�PRVW�HIILFLHQW�XVH�RI�WKHLU�WLPH�DQG�UHVRXUFHV�WR�PDLQWDLQ�DQG�LPSURYH� 
VDIHW\�DORQJ�WKHLU�URDGZD\V��7KLV�WUDLQLQJ�ZLOO�EH�SURYLGHG�WKURXJK�/RFDO�7HFKQLFDO�$VVLVWDQFH�3URJUDP�
�/7$3��FRXUVHV��/7$3¶V�/RFDO�/LDLVRQ�SRVLWLRQ�V���DQG�UHVRXUFHV�DYDLODEOH�WKURXJK�)HGHUDO�+LJKZD\¶V� 
('&-��5XUDO�5RDGZD\�'HSDUWXUHV�LQLWLDWLYH� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��WHFKQRORJ\�WUDQVIHU 
· 3URJUDP��63	5 
· &RVW�����������DQQXDOO\ 
· /HDG�DJHQF\��/7$3 
· 7DUJHW�GDWH��RQJRLQJ 
· 2XWSXW��WUDLQLQJ�DQG�WHFKQLFDO�DVVLVWDQFH�RSSRUWXQLWLHV�IRU�/RFDO�5RDGZD\�2IILFLDOV 
· 2XWFRPH��/RFDO�5RDGZD\�2IILFLDOV�JDLQ�NQRZOHGJH�LQ�5RDGZD\�DQG�5RDGVLGH�6DIHW\�DQG�DUH�EHWWHU�

DEOH�WR�UHFRJQL]H�DQG�VROYH�VDIHW\�LVVXHV�WKDW�DULVH 
 

6WUDWHJ\����3URPRWH�WKH�7UDIILF�(QJLQHHULQJ�$VVLVWDQFH�3URJUDP��7($3�� 
7KH�7($3�SURJUDP�KHOSV�FLWLHV�DQG�FRXQWLHV�ZLWKRXW�D�WUDIILF�HQJLQHHULQJ�VWDII��6WXGLHV�DUH�SHUIRUPHG� 
E\�FRQVXOWDQWV�DQG�UHFRPPHQGDWLRQV�DUH�PDGH�IRU�LPSURYHPHQWV�VXFK�DV�VSHHG�OLPLWV��XSGDWHG�RU� 
LPSURYHG�VLJQLQJ��DGGLWLRQ�RI�WXUQ�ODQHV��HWF� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURJUDP 
· 3URJUDP��+6,3 
· &RVW�����������DQQXDOO\ 
· /HDG�DJHQF\��.'27 
· 7DUJHW�GDWH��RQJRLQJ 
· 2XWSXW��HQJLQHHULQJ�VWXGLHV�WR�DGGUHVV�SHUFHLYHG�VDIHW\�LVVXHV�IRU�/3$V�RQ�ORFDOO\�RZQHG�IDFLOLWLHV��

IRFXVLQJ�RQ�PDMRU�FROOHFWRUV 
· 2XWFRPH��ORFDO�HGXFDWLRQ�RQ�VDIHW\�FRQFHUQV��EDVLV�IRU�HOLJLELOLW\�IRU�IXQGLQJ�IURP�RWKHU�VDIHW\� 
�����SURJUDPV 
 

6WUDWHJ\����,GHQWLI\�VWUDWHJLHV�WR�LPSURYH�VDIHW\�RQ�JUDYHO�URDGV� 
$�YDULHW\�RI�UHVRXUFHV�H[LVW�IRU�VDIHW\�LPSURYHPHQWV�WR�SDYHG�URDGV��UXPEOH�VWULSV��SDYHPHQW�PDUNLQJV��
HWF���:LWK�RYHU����SHUFHQW�RI�QRQVWDWH�UXUDO�PDMRU�FROOHFWRUV�EHLQJ�XQSDYHG��LW�LV�LPSRUWDQW�WR�SURYLGH�
DSSURDFKHV�WR�LPSURYH�VDIHW\�DORQJ�WKHVH�URDGZD\V�DV�ZHOO� 
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· 0HWKRG�RI�LPSOHPHQWDWLRQ��WDVN�IRUFH 
· 3URJUDP��1$ 
· &RVW��QRQH 
· /HDG�DJHQF\��/7$3 
· 7DUJHW�GDWH������ 
· 2XWSXW��VSHFLILF�DFWLRQ�,WHPV�WKDW�ZLOO�LPSURYH�VDIHW\�RQ�JUDYHO�URDGV 
· 2XWFRPH��LQFUHDVHG�VDIHW\�RQ�JUDYHO�URDGV 
 

6WUDWHJ\����$GGUHVV�GULYHU�EHKDYLRU�RQ�WKH�ORFDOO\�RZQHG�URDG�V\VWHP�WKURXJK�HGXFDWLRQDO�
HIIRUWV� 
$OWKRXJK�JHQHUDO�HGXFDWLRQDO�HIIRUWV�H[LVW�IRU�WRSLFV�VXFK�DV�LPSDLUHG�GULYLQJ�RU�VHDWEHOW�XVDJH��DQG�
WKHVH�FDPSDLJQV�EHQHILW�GULYHUV�RQ�ORFDO�URDGV��WKHUH�DUH�DOVR�WRSLFV�WKDW�DUH�XQLTXH�WR�ORFDO�URDGV��
7KHVH�PD\�LQFOXGH�GULYLQJ�RQ�JUDYHO�URDGV��UHFRYHU\�VWUDWHJLHV�DIWHU�OHDYLQJ�D�URDGZD\��DQG�DSSURSUL�
DWH�GHFLVLRQ-PDNLQJ�ZLWKRXW�WKH�W\SHV�RI�VLJQLQJ�DQG�PDUNLQJ�RQ�WKH�VWDWH�V\VWHP� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��HGXFDWLRQ 
· 3URJUDP��1+67$�6HFWLRQ���� 
· &RVW��7%' 
· /HDG�DJHQFLHV��.'27��/7$3 
· 7DUJHW�GDWH������ 
· 2XWSXW��LQFUHDVHG�GULYHU�HGXFDWLRQ 
· 2XWFRPH��LQFUHDVHG�VDIHW\�RQ�WKH�ORFDOO\�RZQHG�URDG�V\VWHP 
 
7HHQ�'ULYHUV 
 

6WUDWHJ\����&RQWLQXH�WR�PRQLWRU�WHHQ�GULYLQJ�ODZV�WKDW�DUH�LQ�SODFH��DGYRFDWH�IRU�LQLWLDWLYHV�
WKDW�ZLOO�VWUHQJWKHQ�RU�H[SDQG�H[LVWLQJ�ODZV��DQG�ZRUN�DJDLQVW�DWWHPSWV�WR�DOWHU�WKHP�LQ�
ZD\V�WKDW�ZHDNHQ�WKHP� 
)RUHPRVW��KHUH��LV�WKH�SURWHFWLRQ�DQG�SHUKDSV�HQKDQFHPHQW�RI�.DQVDV¶�*UDGXDWHG�'ULYHU�/LFHQVH��*'/��
ODZ�ZKLFK�ZHQW�LQWR�HIIHFW�-DQXDU\����������$V�QRWHG�LQ�WKH�1+76$�SXEOLFDWLRQ��$�+LJKZD\�6DIHW\� 
&RXQWHUPHDVXUH�*XLGH�IRU�6WDWH�+LJKZD\�6DIHW\�2IILFHV��1LQWK�(GLWLRQ���������³JUDGXDWHG�GULYHU� 
OLFHQVLQJ�DGGUHVVHV�ERWK�WKH�LQH[SHULHQFH�DQG�WKH�LPPDWXULW\�RI�\RXQJ�GULYHUV��*'/�SURYLGHV�D�VWUXF�
WXUH�LQ�ZKLFK�EHJLQQLQJ�GULYHUV�JDLQ�VXEVWDQWLDO�GULYLQJ�H[SHULHQFH�LQ�OHVV-ULVN\�VLWXDWLRQV��*'/�UDLVHV�
WKH�PLQLPXP�DJH�RI�IXOO�OLFHQVXUH�DQG�KHOSV�SDUHQWV�PDQDJH�WKHLU�WHHQDJH�GULYHUV�´�,W�VSHFLILFDOO\�DG�
GUHVVHV�WKH�ILUVW�WKUHH�DUHDV�RI�FRQFHUQ�EXOOHWHG�DERYH��QLJKWWLPH�GULYLQJ��WHHQ�SDVVHQJHUV��DQG�FHOO�
SKRQH�XVH� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��OHJLVODWLRQ 
· 3URJUDP��1$ 
· &RVW��QRQH 
· /HDG�DJHQF\��.'27��7UDIILF�6DIHW\�6HFWLRQ 
· 7DUJHW�GDWH��RQJRLQJ 
· 2XWSXW��EHWWHU�HGXFDWHG�\RXQJ�DQG�LQH[SHULHQFHG�GULYHUV 
· 2XWFRPH��UHGXFWLRQ�LQ�FUDVKHV�DQG�IDWDOLWLHV� 
 

6WUDWHJ\����([SDQG�WKH�6$)(�SURJUDP��6HDWEHOWV�$UH�)RU�(YHU\RQH��DFURVV�.DQVDV� 
7KH�6$)(�SURJUDP�ODXQFKHG�LQ�VL[�&UDZIRUG�&RXQW\�KLJK�VFKRROV�DW�WKH�EHJLQQLQJ�RI�WKH�����-�����
VFKRRO�\HDU��7KH�EUDLQFKLOG�RI�.'27�ODZ�HQIRUFHPHQW�OLDLVRQ�'DYLG�&RUS��WKH�SURJUDP�KDV�JURZQ�WR�
PRUH�WKDQ�����KLJK�VFKRROV�LQ�DOPRVW����FRXQWLHV��0RUH�WKDQ�������VWXGHQWV�SDUWLFLSDWH�HYHU\�\HDU��
GXULQJ�ZKLFK�WLPH�LW�LV�HVWLPDWHG�WKDW�WKHLU�FRPSUHKHQVLYH�SURJUDP�RI�VDIHW\�PHVVDJLQJ�WR�SHHUV�
UHDFKHV���������&RYHUHG�DUH�WKH�QHFHVVLW\�WR�EXFNOH�XS��FHOO�SKRQH�GLVWUDFWLRQV��LPSDLUHG�GULYLQJ�DQG�
XQVDIH�VSHHG�DPRQJ�RWKHUV��7KH�.DQVDV�7UDIILF�6DIHW\�5HVRXUFH�2IILFH��.7652��LV�UHVSRQVLEOH�IRU�RYHU�
VLJKW�RI�WKH�SURJUDP��:KLOH�VDIHW\�UHVWUDLQW�XVDJH�LV�VWLOO�LWV�WRS�SULRULW\��6$)(�VWXGHQW�DFWLYLVWV�UHDFK�
RXW�WR�WKHLU�SHHUV�RQ�D�IXOO�UDQJH�RI�VDIH�GULYLQJ�WRSLFV�WKURXJKRXW�WKH�VFKRRO�\HDU�� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURMHFW 
· 3URJUDP��6HDWEHOW�6DIHW\�)XQG��6WDWH�GROODUV� 
· &RVW�����������DQQXDOO\ 
· /HDG�DJHQFLHV��.'27��.DQVDV�7UDIILF�6DIHW\�5HVRXUFH�2IILFH��.7652� 
· 7DUJHW�GDWH��DQQXDO 
· 2XWSXW��LQFUHDVHG�VHDW�EHOW�XVH�DQG�LQFUHDVHG�DZDUHQHVV�RI�WUDIILF�VDIHW\ 
· 2XWFRPH��UHGXFWLRQ�LQ�FUDVKHV��LQMXULHV��VXVSHFWHG�VHULRXV�LQMXULHV�DQG�IDWDOLWLHV 
 

�����$SSHQGL[�& 



6WUDWHJ\����&RQWLQXH�WR�XWLOL]H�DQQXDO�KLJK�YLVLELOLW\�VWDWHZLGH�KLJK�VFKRRO�DQG�PLGGOH�VFKRRO�
QHLJKERUKRRG�VDIHW\�UHVWUDLQW�HQIRUFHPHQW�FDPSDLJQV�E\�ORFDO�DQG�VWDWH�ODZ�HQIRUFHPHQW�
DJHQFLHV�� 
$V�PDQ\�DV����DJHQFLHV�SDUWLFLSDWH�LQ�WKH�KLJKO\-SXEOLFL]HG�RQH-ZHHN�IDOO�PLGGOH�VFKRRO�DQG�WZR-ZHHN�
VSULQJ�KLJK�VFKRRO�FDPSDLJQ��7KHVH�YROXQWDU\�FDPSDLJQV�HQJDJH�ODZ�HQIRUFHPHQW�DFURVV�WKH�VWDWH�IRU�
RQH-ZHHN�HQIRUFHPHQW�ZDYHV�GXULQJ�WKH�SHULRGV�MXVW�EHIRUH�DQG�DIWHU�WKH�VFKRRO�GD\�DQG�LQ�WKH� 
QHLJKERUKRRG�DURXQG�HDFK�VFKRRO�� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��HQIRUFHPHQW 
· 3URJUDP��QR�FRVW�WR�VWDWH��ODZ�HQIRUFHPHQW�YROXQWDU\�HQIRUFHPHQW 
· &RVW��QRQH 
· /HDG�DJHQF\��.'27��7UDIILF�6DIHW\�6HFWLRQ 
· 7DUJHW�GDWH��DQQXDO� 
· 2XWSXW��LQFUHDVHG�VHDW�EHOW�XVH�DQG�LQFUHDVHG�DZDUHQHVV�RI�WUDIILF�VDIHW\ 
· 2XWFRPH��UHGXFWLRQ�LQ�FUDVKHV��LQMXULHV��VXVSHFWHG�VHULRXV�LQMXULHV�DQG�IDWDOLWLHV 
 

6WUDWHJ\����&RQWLQXH�WR�IDFLOLWDWH�D�FRQIHUHQFH�IRU�WHHQV�DQG�WHHQ�WUDIILF�VDIHW\�DGYRFDWHV�
JHDUHG�WR�LPSURYLQJ�QRYLFH�DQG�LQH[SHULHQFHG�GULYHUV�DQG�LPSURYH�WUDIILF�VDIHW\� 
%\�������\RXWK�DWWHQGDQFH�DW�WKH�.DQVDV�7UDQVSRUWDWLRQ�&RQIHUHQFH��76&��KDG�JURZQ�WR�WKH�SRLQW�
ZKHUH�LW�ZDV�GHFLGHG�WKDW��ZKLOH�\RXWK�ZRXOG�VWLOO�EH�LQYLWHG�WR�DWWHQG�76&��LWV�LPSDFW�ZRXOG�EH�JUHDWHU�
LI�WKH\�ZHUH�WR�KDYH�WKHLU�RZQ�WZR-GD\�76&�W\SH�H[SHULHQFH��5HJLVWUDWLRQ�LV�OLPLWHG�WR�����VWXGHQWV��
PRVW�RI�ZKRP�UHSUHVHQW�6$)(�SURJUDPV��:KLOH�JHDUHG�WR�\RXQJHU�VDIHW\�DFWLYLVWV��WKH�FRQIHUHQFH�LV�
HYHU\�ELW�DV�SURIHVVLRQDO�DV�WKH�76&��ZLWK�H[SHUW�SUHVHQWHUV�DQG�RSSRUWXQLWLHV�WR�GHYHORS�DGYRFDF\�
VNLOOV��QHWZRUN�DQG�HQJDJH�ODZ�HQIRUFHPHQW�SURIHVVLRQDOV�LQ�SRVLWLYH�HQYLURQPHQW� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURMHFW 
· 3URJUDP��6HDWEHOW�6DIHW\�)XQG��6WDWH�GROODUV� 
· &RVW�����������DQQXDOO\ 
· /HDG�DJHQFLHV��.'27��.DQVDV�7UDIILF�6DIHW\�5HVRXUFH�2IILFH��.7652� 
· 7DUJHW�GDWH��DQQXDO 
· 2XWSXW��LQFUHDVHG�VHDW�EHOW�XVH�DQG�LQFUHDVHG�DZDUHQHVV�RI�WUDIILF�VDIHW\ 
· 2XWFRPH��UHGXFWLRQ�LQ�FUDVKHV��LQMXULHV��VXVSHFWHG�VHULRXV�LQMXULHV�DQG�IDWDOLWLHV 
 

6WUDWHJ\����&RQWLQXH�WR�VXSSRUW�$OFRKROLF�%HYHUDJH�&RQWURO�DQG�RWKHU�ODZ�HQIRUFHPHQW� 
HIIRUWV�WR�UHGXFH�XQGHUDJH�GULQNLQJ�DQG�GULYLQJ� 
7KH�'HSDUWPHQW�RI�5HYHQXH¶V�'LYLVLRQ�RI�$OFRKROLF�%HYHUDJH�&RQWURO��XWLOL]LQJ�D�JUDQW�IURP�.'27�� 
FRQGXFWV�XQGHUDJH�GULQNLQJ�DFWLRQV�DW�FRQFHUWV��IHVWLYDOV�DQG�RWKHU�HYHQWV�DFURVV�WKH�VWDWH��$OO� 
HQIRUFHPHQW�LV�RQ�RYHUWLPH�DQG�IHGHUDOO\�IXQGHG��$GGLWLRQDOO\��.'27�KDV�SDUWQHUHG�ZLWK�WKH�2YHUODQG�
3DUN�3ROLFH�'HSDUWPHQW�DQG�'&&&$�WR�SURYLGH�RYHUWLPH�IXQGLQJ�WDUJHWLQJ�XQGHUDJH�GULQNLQJ� 
HQIRUFHPHQW��.'27�DOVR�PDLQWDLQV�WZR�GHGLFDWHG�SKRQH�OLQHV�WR�DQG�IURP�.DQVDV�+LJKZD\�3DWURO� 
&HQWUDO�'LVSDWFK�IRU�FLWL]HQV�WR�DQRQ\PRXVO\�UHSRUW�XQGHUDJH�GULQNLQJ�DFWLYLWLHV�LQ�SURJUHVV�RU�SODQQHG� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURMHFW 
· 3URJUDP��1DWLRQDO�+LJKZD\�7UDIILF�6DIHW\�$GPLQLVWUDWLRQ��1+76$���)HGHUDOO\�IXQGHG 
· &RVW����������DQQXDOO\ 
· /HDG�DJHQFLHV��.'27��.DQVDV�'HSDUWPHQW�RI�5HYHQXH��$OFRKROLF�%HYHUDJH�&RQWURO 
· 7DUJHW�GDWH��DQQXDO 
· 2XWSXW��GHFUHDVH�XQGHUDJH�GULQNLQJ�DQG�LPSDLUHG�GULYLQJ�LQ�WHHQV� 
· 2XWFRPH��UHGXFWLRQ�LQ�FUDVKHV��LQMXULHV��VXVSHFWHG�VHULRXV�LQMXULHV�DQG�IDWDOLWLHV 
 

6WUDWHJ\����3URPRWH�WKH�LQLWLDWLRQ�RI�WHHQ�URDG�VDIHW\�DXGLWV� 
7KLV�VWUDWHJ\�FRPSOHPHQWV�WKH�6$)(�SURJUDPPLQJ��$�URDG�VDIHW\�DXGLW�RI�VFKRRO�ORFDOH�E\�VWXGHQW�
PHPEHUV�RI�6$)(�SURJUDPV�ZLOO�PHVK�ZHOO�ZLWK�H[LVWLQJ�VWXGHQW-OHG�DFWLYLWLHV��VXFK�DV�WKH�WZR� 
REVHUYDWLRQDO�VHDW�EHOW�VXUYH\V�SHUIRUPHG�DQQXDOO\�E\�WKH�VWXGHQWV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURMHFW 
· 3URJUDP��6HDWEHOW�6DIHW\�)XQG��6WDWH�GROODUV� 
· &RVW����������DQQXDOO\ 
· /HDG�DJHQF\��.'27��7UDIILF�6DIHW\�6HFWLRQ 
· 7DUJHW�GDWH��DQQXDO 
· 2XWSXW��LQFUHDVH�DZDUHQHVV�RI�URDGZD\�FKDUDFWHULVWLFV�DQG�WKH�LPSRUWDQFH�RI�GDWD 
· 2XWFRPH��UHGXFWLRQ�LQ�FUDVKHV��LQMXULHV��VXVSHFWHG�VHULRXV�LQMXULHV�DQG�IDWDOLWLHV�DQG�SURPRWLRQ�RI�

WKH�ILHOG�RI�FLYLO�HQJLQHHULQJ 
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3HGHVWULDQV�	�&\FOLVWV 
 

6WUDWHJ\����,PSURYH�QRQ-PRWRUL]HG�GDWD�FROOHFWLRQ�DQG�DQDO\VLV� 
(QJDJH�LQ�FROODERUDWLYH�HIIRUWV�WKDW�VXSSRUW�WKH�FROOHFWLRQ�RI�QRQ-PRWRUL]HG�WUDIILF�GDWD��FUDVK��FRXQW�
YROXPH��URDGZD\�FKDUDFWHULVWLFV�DQG�FRQGLWLRQV��DQG�RWKHU�UHOHYDQW�GDWD���7KLV�GDWD�ZLOO�EH�XVHG�WR�
LGHQWLI\�WUDQVSRUWDWLRQ�DQG�VDIHW\�QHHGV�IRU�QRQ-PRWRULVWV�DQG�WR�VHOHFW�WKH�DSSURSULDWH�LPSURYH�
PHQWV�WR�PDNH�FRQGLWLRQV�VDIHU�DQG�PRUH�FRPIRUWDEOH�IRU�DOO�URDG�XVHUV� 
,VVXH������'DWD�IURP�FUDVK�UHSRUWV�FDQ�EH�OLPLWHG�DQG�LQVXIILFLHQW�WR�DFFXUDWHO\�GHWHUPLQH�HYHQWV�
WKDW�OHDG�WR�FUDVKHV�� 

$FWLRQ�,WHP��������'HYHORS�DQG�XWLOL]H�FUDVK-DQDO\VLV�PHWKRGRORJ\�� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��DGPLQLVWUDWLYH 
· 3URJUDP��.'27¶V�%LF\FOH�	�3HGHVWULDQ�3URJUDP� 
· &RVW��QRQH 
· /HDG�DJHQF\��.'27�%XUHDX�RI�7UDQVSRUWDWLRQ�3ODQQLQJ 
· 7DUJHW�GDWH��'HFHPEHU����� 
· 2XWSXW��&UDVK�$QDO\VLV�UHSRUW�DQG�$FWLYH�7UDQVSRUWDWLRQ�3ULRULW\�7RRO 
· 2XWFRPH��$�VWHS-E\-VWHS�PHWKRGRORJ\�IRU�SULRULWL]LQJ�LPSURYHPHQWV�WR�H[LVWLQJ�URDGZD\V�WKDW�

ODFN�DGHTXDWH�SHGHVWULDQ�DQG�ELF\FOH�IDFLOLWLHV� 
 

,VVXH������/DFN�RI�XVHU�GDWD�WR�HIIHFWLYHO\�UHVSRQG�WR�LQFUHDVHG�GHPDQG�IRU�QRQ-PRWRUL]HG�IDFLOLWLHV� 
$FWLRQ�,WHP��������'HYHORS�6WDWH�QRQ-PRWRUL]HG�FRXQWLQJ�SURJUDP� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURJUDP 
· 3URJUDP��+6,3 
· &RVW���������� 
· FRXQWLQJ�HTXLSPHQW��SDUWV�DQG�VXSSOLHV��VRIWZDUH�DQG�LQVWDOODWLRQ�WUDLQLQJ��GDWD�VWRUDJH�DQG�

DQDO\VLV 
· /HDG�DJHQF\��.'27�%XUHDX�RI�7UDQVSRUWDWLRQ�3ODQQLQJ 
· 7DUJHW�GDWH��6HSWHPEHU��������� 
· 2XWSXW��3XUFKDVH�FRXQWLQJ�HTXLSPHQW�DQG�WHFKQRORJLHV�FDSDEOH�RI�FDSWXULQJ�SHGHVWULDQ�DQG� 
�����ELF\FOH�DFWLYLW\�DQG�GHYHORS�D�6WDWH�3HGHVWULDQ�	�%LF\FOH�&RXQWLQJ�3URJUDP� 
· 2XWFRPH��,PSURYHG�FRXQW�DQG�GDWD�FROOHFWLRQ�DQG�DQDO\VLV�WHFKQRORJLHV�IRU�SHGHVWULDQ�DQG� 
�����ELF\FOH�PRGHV�ZLOO�KHOS�SULRULWL]H�DQG�JXLGH�LQYHVWPHQW�GHFLVLRQV� 

 

6WUDWHJ\����,GHQWLI\�DQG�SURPRWH�WKH�XVH�RI�EHVW�SUDFWLFHV�ZKHQ�SODQQLQJ�DQG�GHVLJQLQJ�
WUDQVSRUWDWLRQ�IDFLOLWLHV�IRU�QRQ-PRWRUL]HG�PRGHV�RI�WUDQVSRUWDWLRQ�� 
6KDUH�DQG�SURPRWH�QHZ�SURJUDPV�DQG�GHVLJQ�UHVRXUFHV�IRU�QRQ-PRWRUL]HG�WUDQVSRUWDWLRQ�WR�SURYLGH�
JXLGDQFH�DQG�EHVW�SUDFWLFHV�WKDW�DGGUHVV�SHGHVWULDQ�DQG�ELF\FOH�VDIHW\�LVVXHV� 
,VVXH������5HVRXUFHV�WKDW�SURPRWH�VDIH�DFFRPPRGDWLRQV�IRU�QRQ-PRWRUL]HG�PRGHV�RI�WUDQVSRUWDWLRQ�
DUH�FXUUHQWO\�D�ORZ�SULRULW\�RU�QRW�FRQVLGHUHG�GXULQJ�WKH�SODQQLQJ�DQG�GHVLJQ�SURFHVVHV� 

$FWLRQ�,WHP��������&RQWLQXH�SDUWLFLSDWLQJ�LQ�)+:$¶V�67(3�3URJUDP��6DIH�7UDQVSRUWDWLRQ�IRU�(YH�
U\�3HGHVWULDQ�� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURJUDP 
· 3URJUDP��)+:$¶V�(YHU\�'D\�&RXQWV��('&��SURJUDP�–�6DIH�7UDQVSRUWDWLRQ�IRU�(YHU\�3HGHVWULDQ�

�67(3� 
· &RVW��������� 
· /HDG�DJHQF\��.'27�%XUHDX�RI�7UDQVSRUWDWLRQ�3ODQQLQJ 
· 7DUJHW�GDWH��-DQXDU\�������� 
· 2XWSXW��'HYHORS��SURGXFH��DQG�LPSOHPHQW�.'27�67(3�3URJUDP�PDWHULDOV�DQG�WUDLQLQJ� 
�����RSSRUWXQLWLHV� 
· 2XWFRPH��3ROLF\�DQG�JXLGDQFH�IRFXVLQJ�RQ�SHGHVWULDQ�VDIHW\�DQG�LPSURYHG�LQVWLWXWLRQDO� 
�����NQRZOHGJH�RI�LQQRYDWLYH�EHVW�SUDFWLFHV�IRU�SURYHQ�VDIHW\�FRXQWHUPHDVXUHV�WKDW�VSHFLILFDOO\� 
�����DGGUHVV�SHGHVWULDQ�VDIHW\� 
 

$FWLRQ�,WHP��������'HYHORS�D�SURJUDP�WKDW�VXSSRUWV�WHPSRUDU\�WUDIILF�GHPRQVWUDWLRQV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURJUDP 
· 3URJUDP��+6,3 
· &RVW�����������RU�OHVV�DQQXDOO\ 
· /HDG�DJHQF\��.'27�'LYLVLRQ�RI�3ODQQLQJ�	�'HYHORSPHQW 
· 7DUJHW�GDWH��6HSWHPEHU��������� 
· 2XWSXW��'HYHORS�DQG�LPSOHPHQW�D�QHZ�VDIHW\�SURJUDP�WKDW�VXSSRUWV�WKH�SXUFKDVH�DQG�XVH�RI�

WHPSRUDU\�WUDIILF�FRQWURO�GHYLFHV�DQG�HTXLSPHQW�WKDW�GHPRQVWUDWH��VKRUW-WHUP��WKH�UHDO-ZRUOG� 
�����LPSDFW�RI�WUDIILF�VDIHW\�FRXQWHUPHDVXUHV� 

������$SSHQGL[�& 



· 2XWFRPH��$FFHVV�WR�SXEOLF�SDUWLFLSDWLRQ�HOHPHQWV��XVHU�GDWD��WUDIILF�GDWD��SXEOLF�IHHGEDFN��HWF���
UHODWHG�WR�SURSRVHG�VDIHW\�LQIUDVWUXFWXUH��SULRU�WR�ORQJ-WHUP�LQYHVWPHQWV� 

 

$FWLRQ�,WHP��������$GRSWLRQ�DSSURYDO�RI�QHZ�SROLF\�DQG�JXLGDQFH�WKDW�SURPRWH�DQG�LQFRUSRUDWH�
PRGHUQ�SHGHVWULDQ�DQG�ELF\FOH�WUDQVSRUWDWLRQ�IDFLOLW\�GHVLJQ� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��DGPLQLVWUDWLYH 
· 3URJUDP��.'27�%LF\FOH�	�3HGHVWULDQ�3URJUDP 
· &RVW��QRQH 
· /HDG�DJHQF\��.'27�&RPSUHKHQVLYH�7UDQVSRUWDWLRQ�3ODQQLQJ�8QLW 
· 7DUJHW�GDWH��-DQXDU\�������� 
· 2XWSXW��5HFRPPHQG�SROLF\�DQG�JXLGDQFH�GRFXPHQWV�WKDW�SURPRWH�WKH�LQFOXVLRQ�DQG�VDIHW\�RI����

SHGHVWULDQV�DQG�ELF\FOLVWV�LQ�WUDQVSRUWDWLRQ�SURMHFWV� 
· 2XWFRPH��$OORZ�GHVLJQ�IOH[LELOLW\�WR�SURYLGH�VDIH�DFFRPPRGDWLRQV�IRU�QRQ-PRWRULVWV�LQ� 
�����WUDQVSRUWDWLRQ�SURMHFWV� 

 

,VVXH������7KH�OHJLVODWLYH�SURFHVV�LV�FRPSOH[��PDNLQJ�LW�GLIILFXOW�WR�ILQG�DQG�IROORZ�ODZV��H[LVWLQJ�RU� 
SURSRVHG��WKDW�PD\�KDYH�DQ�LPSDFW�RQ�QRQ-PRWRUL]HG�WUDQVSRUWDWLRQ� 

$FWLRQ�,WHP��������(VWDEOLVK�D�SROLF\-IRFXVHG�:RUN�*URXS���� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��DGPLQLVWUDWLYH 
· 3URJUDP��.'27�%LF\FOH�	�3HGHVWULDQ�3URJUDP 
· &RVW��QRQH 
· /HDG�DJHQF\��.'27�&RPSUHKHQVLYH�7UDQVSRUWDWLRQ�3ODQQLQJ�8QLW 
· 7DUJHW�GDWH��-DQXDU\�������� 
· 2XWSXW��0RQLWRU�DQG�WUDFN�OHJLVODWLRQ�WR�LQIRUP�DQG�HGXFDWH�SDUWQHUV�DQG�VWDNHKROGHUV� 
· 2XWFRPH��6WDWH�DQG�ORFDO�ODZV�WKDW�VXSSRUW�QRQ-PRWRUL]HG�WUDQVSRUWDWLRQ�DQG�SURWHFW�YXOQHUD�

EOH�URDG-XVHUV� 
 

,VVXH������.DQVDV�GRHV�QRW�KDYH�D�VWDWHZLGH�³&RPSOHWH�6WUHHWV´�SROLF\��SURJUDP��RU�JXLGLQJ�GRFX�
PHQW� 

$FWLRQ�,WHP��������'HYHORS�³&RPSOHWH�6WUHHWV´�SROLF\��SURJUDP��DQG�JXLGDQFH�WKDW�FRYHUV� 
WUDQVSRUWDWLRQ�SURMHFWV�DFURVV�WKH�VWDWH���� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��DGPLQLVWUDWLYH 
· 3URJUDP��.'27�%LF\FOH�	�3HGHVWULDQ�3URJUDP 
· &RVW��QRQH 
· /HDG�DJHQF\��.'27�&RPSUHKHQVLYH�7UDQVSRUWDWLRQ�3ODQQLQJ�8QLW 
· 7DUJHW�GDWH��-DQXDU\�������� 
· 2XWSXW��1HZ�SROLF\�DQG�JXLGDQFH�WKDW�GLUHFWV�WUDQVSRUWDWLRQ�SODQQHUV�DQG�HQJLQHHUV�WR�URXWLQHO\�

GHVLJQ�DQG�RSHUDWH�WKH�HQWLUH�ULJKW-RI-ZD\�WR�HQDEOH�VDIH�DFFHVV�IRU�DOO�URDG�XVHUV�� 
· 2XWFRPH��(YHU\�WUDQVSRUWDWLRQ�SURMHFW�ZLOO�PDNH�WKH�VWUHHW�QHWZRUN�EHWWHU�DQG�VDIHU�IRU�DOO�URDG�

XVHUV–SHGHVWULDQV��ELF\FOLVWV��WUDQVLW�ULGHUV��DQG�PRWRULVWV� 
 

6WUDWHJ\����,PSURYH�QHWZRUN�FRQQHFWLYLW\�DQG�RSHUDWLRQ�RI�SHGHVWULDQ�DQG�ELF\FOH�IDFLOLWLHV� 
,PSOHPHQWLQJ�DQG�SURPRWLQJ�LQIUDVWUXFWXUH�WUHDWPHQWV�ZLWK�SURYHQ�VDIHW\�FRXQWHUPHDVXUHV�WKDW� 
HPSKDVL]H�WKH�VDIHW\�RI�QRQ-PRWRULVWV�DW�KLJK-ULVN�ORFDWLRQV�FDQ�UHGXFH�DOO�FUDVKHV�DQG�ORZHU�IDWDOLW\� 
DQG�VHULRXV�LQMXU\�UDWHV�IRU�QRQ-PRWRULVWV� 
,VVXH������$�ODUJH�SRUWLRQ�RI�QRQ-PRWRUL]HG�IDWDOLWLHV�DQG�VHULRXV�LQMXULHV�RFFXU�LQ�ORFDWLRQV�ZLWKRXW� 
DSSURSULDWH�LQIUDVWUXFWXUH� 

$FWLRQ�,WHP��������,QYHVW�LQ�FRQVWUXFWLRQ�SURMHFWV�WKDW�SURPRWH�SURYHQ�VDIHW\�FRXQWHUPHDVXUHV�
IRU�QRQ-PRWRUL]HG�URDG�XVHUV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURJUDP 
· 3URJUDP��+6,3��6WDWH�*HQHUDO�)XQGV 
· &RVW�������������RU�PRUH�DQQXDOO\ 
· /HDG�DJHQF\��.'27 
· 7DUJHW�GDWH��-DQXDU\�������� 
· 2XWSXW��&RQVWUXFW�QRQ-PRWRUL]HG�WUDQVSRUWDWLRQ�IDFLOLWLHV� 
· 2XWFRPH��3URYLGH�DSSURSULDWH�IDFLOLWLHV�IRU�QRQ-PRWRUL]HG�URDG�XVHUV� 

 

,VVXH������/RFDO�DJHQFLHV�DQG�FRPPXQLWLHV�ODFN�WKH�VXSSRUW�DQG�UHVRXUFHV�UHTXLUHG�WR�DVVHVV�WKHLU�
WUDQVSRUWDWLRQ�QHWZRUN�WR�GHWHUPLQH�WKHLU�SHGHVWULDQ�DQG�ELF\FOH�QHHGV� 

$FWLRQ�,WHP��������'HYHORS�ORFDO�WUDLQLQJ�SURJUDP�IRU�FRPPXQLW\-OHG�5RDG�6DIHW\�$XGLWV��56$�� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURJUDP 
· 3URJUDP��/RFDO�56$�7UDLQLQJ�3URJUDP 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



· &RVW����������DQQXDOO\ 
· /HDG�DJHQFLHV��.'27��/7$3 
· 7DUJHW�GDWH��-DQXDU\�������� 
· 2XWSXW��3URYLGH�WUDLQLQJ�IRU�FRPPXQLWLHV�WR�FRQGXFW�WKHLU�RZQ�56$V� 
· 2XWFRPH��&RPPXQLW\-OHG�URDGZD\�VDIHW\�DVVHVVPHQWV�WKDW�LGHQWLI\�WKHLU�VDIHW\�FRQFHUQV�DQG�

LQIUDVWUXFWXUH�QHHGV� 
 

6WUDWHJ\����,PSURYH�SXEOLF�DZDUHQHVV�RI�QRQ-PRWRUL]HG�URDG�XVHUV�� 
(IIHFWLYH�RXWUHDFK�DQG�HGXFDWLRQ�VWUDWHJLHV�FDQ�EH�VLPSOH�DQG�ORZ-FRVW�ZD\V�WR�GLVWULEXWH�LQIRUPDWLRQ�
WR�WKH�SXEOLF�RQ�D�UHJXODU�EDVLV� 
,VVXH������3XEOLF�DZDUHQHVV�RI�VDIH�DQG�OHJDO�QRQ-PRWRUL]HG�WUDQVSRUWDWLRQ�LV�FULWLFDO�WR�D�VDIH 
WUDQVSRUWDWLRQ�V\VWHP�� 

$FWLRQ�,WHP��������'HYHORS�D�VWDWHZLGH�VDIHW\�FDPSDLJQ�IRU�SHGHVWULDQV�DQG�F\FOLVWV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��DGPLQLVWUDWLYH 
· 3URJUDP��+LJKZD\�6DIHW\�3ODQ 
· &RVW����������RU�OHVV�DQQXDOO\ 
· /HDG�DJHQF\��.'27�'LYLVLRQ�RI�3ODQQLQJ�	�'HYHORSPHQW��.'27�'LYLVLRQ�RI�&RPPXQLFDWLRQV 
· 7DUJHW�GDWH��6HSWHPEHU��������� 
· 2XWSXW��'HYHORS�DQG�LPSOHPHQW�VWDWHZLGH�FDPSDLJQ�VWUDWHJ\�DQG�PDUNHWLQJ�SODQ�IRU�SHGHVWUL�

DQ�DQG�F\FOLVW�VDIHW\� 
· 2XWFRPH��,QFUHDVHG�SXEOLF�DZDUHQHVV�RQ�QRQ-PRWRUL]HG�VDIHW\�LVVXHV� 

 

,VVXH������(GXFDWLRQDO�SURJUDPV�DQG�UHVRXUFHV�SHUWDLQLQJ�WR�QRQ-PRWRUL]HG�WUDQVSRUWDWLRQ�LVVXHV�
DUH�OLPLWHG� 

$FWLRQ�,WHP��������([SDQG�H[LVWLQJ�WUDLQLQJ�SURJUDPV�WR�LPSURYH�HGXFDWLRQ�DQG�RXWUHDFK� 
UHJDUGLQJ�QRQ-PRWRUL]HG�WUDQVSRUWDWLRQ�VDIHW\�LVVXHV� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURJUDP 
· 3URJUDP��1+76$���� 
· &RVW����������RU�OHVV�DQQXDOO\ 
· /HDG�DJHQFLHV��.'27�&RPSUHKHQVLYH�7UDQVSRUWDWLRQ�3ODQQLQJ�8QLW��.'+(�%XUHDX�RI�+HDOWK� 
�����3URPRWLRQ 
· 7DUJHW�GDWH��6HSWHPEHU��������� 
· 2XWSXW��3URYLGH�HGXFDWLRQDO�WUDLQLQJ�SURJUDPV�WKDW�IRFXV�RQ�WUDIILF�VDIHW\�IRU�QRQ-PRWRUL]HG�

URDG�XVHUV� 
· 2XWFRPH��,QFUHDVHG�HGXFDWLRQ�DQG�RXWUHDFK�RQ�VDIHW\�SUDFWLFHV�IRU�QRQ-PRWRUL]HG� 
�����WUDQVSRUWDWLRQ� 

 
'DWD�6XSSRUW 
 

6WUDWHJ\����3URPRWH�ZHE-EDVHG�PDSSLQJ�WRRO�IRU�ORFDO�MXULVGLFWLRQV��WUDIILF�VDIHW\�FRDOLWLRQV��
DQG�RWKHUV�WR�DFFHVV�DQG�YLHZ�FUDVK�GDWD� 
.'27�LV�D�FHQWUDO�ORFDWLRQ�IRU�FUDVK�GDWD�DQG�DQDO\VLV�WKDW�PDQ\�JURXSV�XWLOL]H�WR�IXOILOO�WKHLU�GDWD�
QHHGV��:HE-EDVHG�PDSSLQJ�WRROV��ERWK�RII-WKH-VKHOI�DQG�FXVWRP-EXLOW�DUH�DYDLODEOH�IRU�RWKHUV�WR�XVH�
WR�YLVXDOL]H�DQG�DQDO\]H�FUDVK�LQIRUPDWLRQ��7KLV�VWUDWHJ\�ZLOO�SURPRWH��IDFLOLWDWH��DQG�LPSURYH�WKHVH�
WRROV�E\�DQG�IRU�VDIHW\�SDUWQHUV�DFURVV�WKH�VWDWH� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��FRPPXQLFDWLRQ 
· 3URJUDP��1$ 
· &RVW��QRQH 
· /HDG�DJHQF\��.'27�%XUHDX�RI�7UDQVSRUWDWLRQ�3ODQQLQJ��%XUHDX�RI�7UDQVSRUWDWLRQ�6DIHW\�	� 
�����7HFKQRORJ\ 
· 7DUJHW�GDWH������ 
· 2XWSXW��HDVLHU�DFFHVV�WR�FUDVK�GDWD�YLVXDOL]DWLRQ�DQG�DQDO\VLV 
· 2XWFRPH��EHWWHU�LQIRUPHG�VDIHW\�SDUWQHUV�DW�ORFDO�OHYHO 
 

6WUDWHJ\����/LQN�FUDVK�GDWD�WR�WKH�WUDXPD�UHJLVWU\��WR�LPSURYH�VHULRXV�LQMXU\�GDWD�� 
$OO�VWDWHV�ZHUH�UHTXLUHG�WR�DGRSW�D�XQLIRUP�GHILQLWLRQ�RI�VHULRXV�LQMXU\�LQ�PRWRU-YHKLFOH�FUDVKHV�E\� 
$SULO�����������.DQVDV�DGRSWHG�WKLV�QDWLRQDO�GHILQLWLRQ�HIIHFWLYH�-DQXDU\����������7KLV�FKDQJH�ZLOO� 
LPSURYH�FRQVLVWHQW�UHSRUWLQJ��ERWK�ZLWKLQ�.DQVDV�DQG�QDWLRQDOO\��/LQNLQJ�LQMXU\�VHYHULWLHV�LQ�FUDVK�UH�
SRUWV�ZLWK�DFWXDO�RXWFRPHV�LQ�WKH�WUDXPD�UHJLVWU\�ZLOO�IXUWKHU�LPSURYH�WKH�UHOLDELOLW\�RI�VHULRXV�LQMXU\�
GDWD� 

������$SSHQGL[�& 



· 0HWKRG�RI�LPSOHPHQWDWLRQ��SDUWQHUVKLS 
· 3URJUDP��1$ 
· &RVW��QRQH 
· /HDG�DJHQF\��.DQVDV�'HSDUWPHQW�RI�+HDOWK�	�(QYLURQPHQW 
· 7DUJHW�GDWH������ 
· 2XWSXW��FOLQLFDO�RXWFRPH�WR�YDOLGDWH�VHULRXV�LQMXULHV�IURP�FUDVK�UHSRUWV 
· 2XWFRPH��LPSURYHG�DFFXUDF\�RI�VHULRXV�LQMXU\�GDWD��IDFLOLWDWLQJ�VDIHW\�SHUIRUPDQFH�PHDVXUHV� 
�����DQG�WKH�VDIHW\�PDQDJHPHQW�SURFHVV 
 

6WUDWHJ\����&ROOHFW�DQG�LQYHQWRU\�URDGZD\�GDWD�WR�VXSSRUW�FUDVK�DQDO\VLV��SURMHFW�DQDO\VLV�� 
DQG�DSSOLFDWLRQ�RI�SROLFLHV� 
7KH�VDIHW\�PDQDJHPHQW�SURFHVV�LV�LQFRPSOHWH�ZLWKRXW�UREXVW�URDGZD\�LQYHQWRU\�GDWD��LQFOXGLQJ� 
IHDWXUHV�VXFK�DV�ODQH�DQG�VKRXOGHU�ZLGWK��DQG�DVVHWV�VXFK�DV�VLJQV�DQG�JXDUGUDLO��7KH�)+:$�UHFRJ�
QL]HV�WKLV�VXFK�WKDW�WKH\�KDYH�UHTXLUHG�VWDWHV�WR�FROOHFW�IXQGDPHQWDO�GDWD�HOHPHQWV�EDVHG�RQ�WKH�
0RGHO� 
,QYHQWRU\�RI�5RDGZD\�(OHPHQWV��0,5(��E\�6HSWHPEHU�����������,QIRUPDWLRQ�FROOHFWHG�ZLOO�VXSSRUW� 
LQWHUVHFWLRQ�DQDO\VLV��DSSOLFDWLRQ�RI�3HUIRUPDQFH�%DVHG�3UDFWLFDO�'HVLJQ��DQG�LPSOHPHQWDWLRQ�RI�SROL�
FLHV�VXFK�DV�ORQJLWXGLQDO�UXPEOH�VWULSV��3URMHFWV�XQGHU�WKLV�VWUDWHJ\�FRXOG�LQFOXGH�EXLOGLQJ�DQ�LQWHUVHF�
WLRQ� 
LQYHQWRU\�RQ�WKH�6WDWH�+LJKZD\�6\VWHP�PDGH�XS�RI�PRUH�WKDQ����GDWD�HOHPHQWV��DQG�WKH�XVH�RI� 
PRELOH�OLGDU�RU�VLPLODU�WHFKQRORJ\� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURMHFW 
· 3URJUDP��1DWLRQDO�+LJKZD\�7UDIILF�6DIHW\�$GPLQLVWUDWLRQ��1+76$���6WDWH�7UDIILF�5HFRUGV� 
�����(QKDQFHPHQW�)XQG 
· &RVW������������ 
· /HDG�DJHQF\��.'27�%XUHDX�RI�7UDQVSRUWDWLRQ�3ODQQLQJ��%XUHDX�RI�7UDQVSRUWDWLRQ�6DIHW\�	� 
�����7HFKQRORJ\ 
· 7DUJHW�GDWH������ 
· 2XWSXW��LPSURYHG�DFFXUDF\�DQG�FRPSOHWLRQ�RI�URDGZD\�LQYHQWRU\�GDWD 
· 2XWFRPH��EHWWHU�GHFLVLRQ-PDNLQJ�ZKHQ�GHWHUPLQLQJ�ZKHUH�DQG�KRZ�WR�VSHQG�OLPLWHG�VDIHW\� 
�����IXQGLQJ 
 

6WUDWHJ\����8VH�VDIHW\�PDQDJHPHQW�SURFHVV�WRROV�VXFK�DV�6DIHW\�$QDO\VW�WR�FRXSOH�GDWD�DQDO\�
VLV�ZLWK�HQJLQHHULQJ�VROXWLRQV� 
,Q�DGGLWLRQ�WR�LWV�DELOLW\�WR�VFDQ�WKH�KLJKZD\�V\VWHP�IRU�FUDVK ³KRW�VSRWV´�WKURXJK�WKH�1HWZRUN�6FUHHQ�
LQJ�7RRO��6DIHW\�$QDO\VW�FDQ�XVH�VWDWLVWLFDO WHFKQLTXHV�WR�SHUIRUP�GHWDLOHG�FUDVK�DQDO\VLV�DQG�UHFRP�
PHQG� 
SRVVLEOH�HQJLQHHULQJ FRXQWHUPHDVXUHV�IRU�VSHFLILF�ORFDWLRQV��6DIHW\�$QDO\VW�FDQ�EH�XVHG�WR� 
9LHZ�GHWDLOHG�VLWH�DQDO\VLV�VXPPDUL]LQJ�FUDVK�SDWWHUQV�DQG�RYHUUHSUHVHQWHG FUDVK�YDULDEOHV 
9LHZ�GLDJQRVHV�WKDW�UHFRPPHQG�HQJLQHHULQJ�FRXQWHUPHDVXUHV 
6XJJHVW�FRVW�EHQHILW�DSSUDLVDOV�RI�SURSRVHG�FRXQWHUPHDVXUHV 
6XJJHVW�SURMHFW�SULRULWL]DWLRQ 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SXUFKDVH 
· 3URJUDP��RSHUDWLQJ�EXGJHW 
· &RVW����������DQQXDOO\ 
· /HDG�DJHQF\��.'27��7UDIILF�6DIHW\�6HFWLRQ 
· 7DUJHW�GDWH��DQQXDO 
· 2XWSXW��DSSOLFDWLRQ�RI�EHVW�DYDLODEOH�VDIHW\�VFLHQFH�WR�6WDWH�+LJKZD\�6\VWHP 
· 2XWFRPH��LGHQWLILFDWLRQ�RI�SURMHFWV�ZLWK�KLJKHVW�SRWHQWLDO�IRU�VDIHW\�LPSURYHPHQWV 
 

6WUDWHJ\����5HYLVH�RIILFLDO�.DQVDV�0RWRU�9HKLFOH�&UDVK�5HSRUW�IRUP�EDVHG�RQ�WKH�0RGHO� 
0LQLPXP�8QLIRUP�&UDVK�&ULWHULD��008&&�� 
008&&�LV�WKH�QDWLRQDO�VWDQGDUG�LQ�FRGLQJ�DOO�PRWRU-YHKLFOH�FUDVKHV��7KH�&UDVK�'DWD�8QLW�DW�.'27�ZLOO� 
EH�UHYLVLQJ�WKH�.DQVDV�0RWRU�9HKLFOH�&UDVK�5HSRUW�IRUP�LQ�WKH�QH[W�ILYH�\HDUV�DQG�ZLOO�EH�ZRUNLQJ� 
FORVHO\�ZLWK�WKH�ODZ�HQIRUFHPHQW�DJHQFLHV�WR�LPSURYH�WKH�IORZ�RI�WKH�IRUP� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURMHFW 
· 3URJUDP��1+76$ 
· &RVW��������� 
· /HDG�DJHQF\��.'27�7UDIILF�6DIHW\�6HFWLRQ 

����-�����6WUDWHJLF�+LJKZD\�6DIHW\�3ODQ������ 



· 7DUJHW�GDWH��IRU�XVH�EHJLQQLQJ�-DQXDU\�������� 
· 2XWSXW��QHZ�FUDVK�UHSRUW�IRUP�IRU�XVH�E\�ODZ�HQIRUFHPHQW 
· 2XWFRPH��FRPSOLDQFH�ZLWK�WKH�0RGHO�0LQLPXP�8QLIRUP�&UDVK�&ULWHULD��008&&��IXOILOOLQJ�FUDVK�

GDWD�HOHPHQW�QHHGV 
 

6WUDWHJ\����5HSODFH�WKH�7UDIILF�5HFRUGV�6\VWHP��756��DQG�WKH�.&$56�FUDVK�GDWDEDVH�ZLWK�
D�QHZ�SRUWDO�DQG�GDWDEDVH� 
7KH�FXUUHQW�SRUWDO�DQG�GDWDEDVH�IRU�SURFHVVLQJ��VWRULQJ��DQG�XVLQJ�FUDVK�GDWD�DUH�RXWGDWHG�DQG�ODFNV�
WKH�DELOLW\�WR�XSJUDGH�IRU�EHWWHU�HIILFLHQFLHV� �7KH�7UDIILF�6DIHW\�6HFWLRQ�LQ�FRPELQDWLRQ�ZLWK�WKH�&UDVK�
'DWD�8QLW�LV�LQ�WKH�ZRUNV�WR�FRPSOHWHO\�UHSODFH�WKH�756�SRUWDO�DQG�.&$56�GDWDEDVH�ZLWK�D�QHZ�V\V�
WHP� �7KLV�V\VWHP�LV�VXVSHFWHG�WR�LPSURYH�FUDVK�FRGLQJ�IURP�RIILFHUV��LQFUHDVH�WKH�VSHHG�RI�DYDLODELO�
LW\�RI�FUDVK�GDWD��LPSURYH�LQWHUQDO�SURFHVVLQJ��DQG�WR�DOORZ�ODZ�HQIRUFHPHQW�WR�VXEPLW�FUDVK�GDWD�
HOHFWURQLFDOO\� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURMHFW 
· 3URJUDP��1+76$ 
· &RVW���������� 
· /HDG�DJHQF\��.'27�7UDIILF�6DIHW\�6HFWLRQ 
· 7DUJHW�GDWH��-DQXDU\�������� 
· 2XWSXW��QHZ�FUDVK�SRUWDO��LQWHJUDWHG�TXHU\�WRROV��GDWDEDVH��LQWHJUDWHG�WUDLQLQJ��DQG�FRGLQJ� 
�����JXLGDQFH 
· 2XWFRPH��LQFUHDVHG�HOHFWURQLF�FUDVK�UHSRUWLQJ��LPSURYHG�FRGLQJ��DFFXUDWH��FRPSOHWH�WLPHO\� 
�����LQIRUPDWLRQ��DQG�VLPSOLILHG�GDWD�RXWSXW��DELOLW\�WR�FRQQHFW�WR�RWKHU�V\VWHPV 
 

6WUDWHJ\����&UHDWH�SURFHVVHV�WR�PRQLWRU�FKDQJHV�LQ�URDGZD\�GDWD�VRXUFHV 
7KH�JHRFRGLQJ�RI�FUDVKHV�DQG�UHIHUHQFH�RI�URDGZD\�GDWD�WR�FUDVKHV�GHSHQGV�RQ�WKH�VWDWH�KDYLQJ�WKH�
URDGZD\�LQIRUPDWLRQ�IURP�1H[W*HQ�����URDG�FHQWHUOLQHV�DQG�PXQLFLSDO�ERXQGDULHV��DQG�.'27�KDYLQJ� 
WKH�URDGZD\�LQ�WKH�.KXE�OLQHDU-UHIHUHQFLQJ�V\VWHP��/56�� 7KLV�VWUDWHJ\�ZLOO�LQYROYH�GHYHORSPHQW�RI�
DQ�LQWHUIDFH�EHWZHHQ�.KXE�GDWD�DQG�1H[W*HQ�����GDWD��VR�WKDW�ZKHQ�QHZ�ORFDO�URDGV�DUH�EXLOW�.'27�
KDV�WKH�URDG�LQYHQWRU\�LQ�WKH�/56�LQ�D�WLPHO\�PDQQHU��DQG�ZKHQ�.'27�UHFRQVWUXFWV�KLJKZD\V��WKH�
QHZ�ORFDWLRQ�LQIRUPDWLRQ�LV�DYDLODEOH�WR�1*����IRU�LQFRUSRUDWLRQ�LQWR�WKHLU�GDWD�LQ�D�WLPHO\�PDQQHU� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURMHFW 
· 3URJUDP��7%' 
· &RVW������������SRUWLRQ�RI�� 
· /HDG�DJHQF\��.'27�%XUHDX�RI�7UDQVSRUWDWLRQ�3ODQQLQJ 
· 7DUJHW�GDWH��GHYHORSPHQW�EHJLQQLQJ�RI������DQG�WKHQ�RQJRLQJ 
· 2XWSXW��DFFXUDWH�+306�DQG�FHUWLILHG�PLOHDJH 
· 2XWFRPH��DELOLW\�WR�ORFDWH�FUDVKHV�RQ�HYHU\�URDG��QR�XQGHUUHSRUWLQJ�OHDGV�WR�IXOO�VKDUH�RI�IHGHUDO�

IXQGLQJ 
 

6WUDWHJ\����,QWHUIDFH�&UDVK�'DWD�ZLWK�.KXE� 
.KXE�LV�WKH�RIILFLDO�+306�V\VWHP�ZLWK�DOO�SXEOLF�URDGV�OLQHDU�UHIHUHQFLQJ�V\VWHP��/56�� �&UDVKHV�PXVW� 
EH�UHIHUHQFHG�WR�WKH�/56�E\�5RXWH,'�DQG�0HDVXUH�0LOHSRVW��VR�WKDW�WKH�GDWD�FDQ�EH�FRPSDUHG�WR�
WUDIILF��URDGZD\�JHRPHWULFV��VXFK�DV�FXUYHV��JUDGHV��ODQH�FRQILJXUDWLRQV��VKRXOGHUV���IHDWXUHV��FDEOH�
EDUULHUV��VLJQV��WUDIILF�FRQWUROV��RU�FODVVLILFDWLRQV��MXULVGLFWLRQV��IXQFWLRQDO�FODVV�� �7KH�/56�LV�D�NH\�
WRRO�LQ��SUHSDULQJ�GDWD�IRU�FUDVK�VDIHW\�DQDO\VLV�DQG�NH\�SHUIRUPDQFH�LQGLFDWRU�UHSRUWLQJ� 
· 0HWKRG�RI�LPSOHPHQWDWLRQ��SURMHFW 
· 3URJUDP��1$ 
· &RVW��QRQH 
· /HDG�DJHQF\��.'27�%XUHDX�RI�7UDQVSRUWDWLRQ�3ODQQLQJ 
· 7DUJHW�GDWH��-XO\����� 
· 2XWSXW��GDWD�IRU�VDIHW\�PDQDJHPHQW�VRIWZDUH�DQG�WRROV 
· 2XWFRPH��LPSURYHG�UHSRUWLQJ�DQG�DQDO\VLV 

������$SSHQGL[�& 


