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$��&��1XUVHULHV��,QF��Y��%UDG\������$SS��'LY�����������1�<�6���QG�������QG�'HSW��������

$FNULOO��-��/��������$ULVWRWOH
V�&DWHJRULHV�DQG�'H�,QWHUSUHWDWLRQH��/RQGRQ��(QJODQG��2[IRUG�8QLYHUVLW\�3UHVV�

$GYLVRU\�&RPPLWWHH�RQ�=RQLQJ��'HSDUWPHQW�RI�&RPPHUFH��������$�6WDQGDUG�6WDWH�=RQLQJ�(QDEOLQJ�$FW�
:DVKLQJWRQ��'�&���8�6��*RYHUQPHQW�3ULQWLQJ�2IILFH�

$PHULFDQ�3ODQQLQJ�$VVRFLDWLRQ��������/DQG�%DVHG�&ODVVLILFDWLRQ�6WDQGDUGV��2QOLQH��&KLFDJR��$PHULFDQ
3ODQQLQJ�$VVRFLDWLRQ��$YDLODEOH��KWWS���ZZZ�SODQQLQJ�RUJ�OEFV��/DVW�$FFHVVHG�����2FWREHU������

7KH�PDLQ�KRPH�SDJH�IRU�WKH�/%&6�SURMHFW�EHJLQV�KHUH��7KLV�OLQN�SURYLGHV�DFFHVV�WR�SURMHFW�UHODWHG
SXEOLFDWLRQV��GRFXPHQWV��DQG�LQIRUPDWLRQ�DERXW�WKH�SURMHFW�VWDWXV�DQG�WKH�7HFKQLFDO�$GYLVRU\
3DQHO�

$PHULFDQ�3ODQQLQJ�$VVRFLDWLRQ��6DQ�'LHJR�6HFWLRQ��������$W�7KLV�0RPHQW��3ODQQLQJ�LQ�6DQ�'LHJR��:KHUH�:H
$UH�DQG�:KHUH�:H�$UHQ
W��6DQ�'LHJR��&DOLIRUQLD��6DQ�'LHJR�$VVRFLDWLRQ�RI�*RYHUQPHQWV�

$QGHUVRQ��-DPHV�5���(UQHVW�(��+DUG\��-RKQ�7��5RDFK��DQG�5LFKDUG�(��:LWPHU��������$�/DQG�8VH�DQG�/DQG
&RYHU�&ODVVLILFDWLRQ�6\VWHP�:LWK�5HPRWH�6HQVRU�'DWD��:DVKLQJWRQ��'�&���8�6��*RYHUQPHQW�3ULQWLQJ
2IILFH�

7KLV�SDSHU�GHVFULEHV�WKH�IRXU�OHYHO�KLHUDUFKLFDO�FODVVLILFDWLRQ�V\VWHP�WKDW�LV�QRZ�FRPPRQO\�UHIHUUHG
WR�DV�WKH�$QGHUVRQ�&ODVVLILFDWLRQ�6\VWHP��7KH�ODQG�FRYHU�DQG�ODQG�XVH�FRPSRQHQWV�RI�WKLV�V\VWHP
KDYH�QRZ�EHHQ�ZLGHO\�DGRSWHG�LQ�YDULRXV�IRUPDWV�LQ�ORFDO�DQG�UHJLRQDO�SODQQLQJ�DSSOLFDWLRQV��$W�WKH
VWDWH�OHYHO��ODQG�FRYHU�FDWHJRULHV�IURP�WKLV�V\VWHP�DUH�VWLOO�ZLGHO\�XVHG��7KLV�VWDQGDUG�ZDV�WKH�ILUVW
SURSRVDO�WR�LQWHJUDWH�ODQG�FRYHU�GDWD�DW�DOO�VFDOHV��QDWLRQDO��VWDWH��UHJLRQDO��DQG�ORFDO���*RYHUQPHQW
DJHQFLHV�ILQG�LW�PRVW�XVHIXO�IRU�VKDULQJ�ODQG�XVH�DQG�ODQG�FRYHU�GDWD��7KH�IRFXV�RI�WKLV�SDSHU�LV�RQ
WKH�ILUVW�WZR�OHYHOV��,�DQG�,,��RI�WKH�IRXU�WKDW�FRPSULVH�WKH�FRPSOHWH�VWDQGDUG��)LUVW�OHYHO�FDWHJRULHV
DUH��XUEDQ�RU�EXLOW�XS�ODQG��DJULFXOWXUDO�ODQG��UDQJHODQG��IRUHVW�ODQG��ZDWHU��ZHWODQG��EDUUHQ�ODQG�
WXQGUD��DQG�SHUHQQLDO�VQRZ�RU�LFH��/HYHO�,�FDWHJRULHV�DUH�PDLQO\�XVHG�IRU�UHPRWHO\�VHQVHG�GDWD�ZKHUH
LGHQWLI\LQJ�ODQG�FRYHU�FDWHJRULHV�LV�DXWRPDWHG�WKURXJK�VSHFWUDO�DQDO\VLV�DQG�SKRWR�LQWHUSUHWDWLRQ�
$SSOLFDWLRQV�DW�ODUJH�VFDOHV��VXFK�DV�QDWLRQDO��UHJLRQDO��RU�PXOWLVWDWH�DUHDV�XVH�LW��/HYHO�,,�FDWHJRULHV
FRQVLVW�RI�ODQG�XVHV�DQG�ODQG�FRYHUV�VXLWDEOH�IRU�DSSOLFDWLRQV�DW�WKH�VWDWHZLGH�RU�FRXQW\ZLGH�VFDOHV�
,Q�WKH�XUEDQ�RU�EXLOW�XS�ODQG�FDWHJRU\��/HYHO�,,�FDWHJRULHV�LQFOXGH��UHVLGHQWLDO��FRPPHUFLDO�DQG
VHUYLFHV��LQGXVWULDO��WUDQVSRUWDWLRQ��FRPPXQLFDWLRQV��DQG�XWLOLWLHV��LQGXVWULDO�DQG�FRPPHUFLDO
FRPSOH[HV��PL[HG�XUEDQ�RU�EXLOW�XS�ODQG��DQG�RWKHU�XUEDQ�RU�EXLOW�XS�ODQG��/HYHO�,,�FDWHJRULHV�VHUYH
WR�LQWHJUDWH�ODQG�FRYHU�GDWD��XVLQJ�/HYHO�,�FDWHJRULHV��DQG�ODQG�XVH�GDWD��W\SLFDOO\�/HYHOV�,,,�	�,9
FDWHJRULHV���)RU�SDUFHO�OHYHO�GDWD��WKH�FODVVLILFDWLRQ�KDV�UHOHYDQW�FDWHJRULHV�LQ�/HYHOV�,,,�DQG�,9�
ZKLFK�DUH�PRVW�DSSURSULDWH�IRU�ORFDO�SODQQLQJ�DSSOLFDWLRQV��)RU�DUHDV�WKDW�KDYH�FRPSOH[�ODQG�XVHV�
VXFK�DV�VXEXUEDQ��UXUDO��DQG�FRQVHUYDWLRQ�DUHDV��WKH�DXWKRUV�VXJJHVW�WKDW��LQVWHDG�RI�XVLQJ�OHYHOV�,,,
DQG�,9��FDWHJRULHV�VKRXOG�IROORZ�DORQJ�WKH�OLQHV�RI�WKH������6WDQGDUG�/DQG�8VH�&RGLQJ�0DQXDO
�6/8&0��



/%&6�$QQRWDWHG�%LEOLRJUDSK\�	�5HIHUHQFHV
�$PHULFDQ�3ODQQLQJ�$VVRFLDWLRQ
(GLWHG��$XJXVW�����������3DJH��

$QGHUVRQ��/DU]�7��������*XLGHOLQHV�IRU�3UHSDULQJ�8UEDQ�3ODQV��&KLFDJR��,OOLQRLV��3ODQQHUV�3UHVV�

$UL]RQD�*HRJUDSKLF�,QIRUPDWLRQ�&RXQFLO��������$UL]RQD�*HRJUDSKLF�,QIRUPDWLRQ�&RXQFLO��2QOLQH��3KRHQL[�
$UL]RQD�*HRJUDSKLF�,QIRUPDWLRQ�&RXQFLO��$YDLODEOH�
KWWS���ZZZ�VWDWH�D]�XV�JLV��DJLF�DJLFJUDSKLFV�KWPO��/DVW�$FFHVVHG�����1RYHPEHU������

$UL]RQD�*HRJUDSKLF�,QIRUPDWLRQ�&RXQFLO��$*,&��FRRUGLQDWHV�WKH�GHYHORSPHQW�DQG�PDQDJHPHQW�RI
JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV��*,6��DQG�JHRJUDSKLF�GDWD�LQ�$UL]RQD��7KLV�VLWH�KDV�LQIRUPDWLRQ
DERXW�GHYHORSLQJ�SODQV�IRU�PDQDJLQJ�WKH�QDWXUDO��FXOWXUDO��HFRQRPLF��DQG�LQIUDVWUXFWXUH�UHVRXUFHV
VSHFLILF�WR�$UL]RQD��,W�DOVR�LQFOXGHV�UHSRUWV��QHZV�UHOHDVHV�RI�*,6�VWXGLHV�LQ�$UL]RQD��DQG�UHIHUHQFHV
WR�RWKHU�OLQNV�UHODWHG�WR�*,6�

$UWKXU��7UDF\��DQG�'U��7RE\�&DUOVRQ���������1HZ�3HUVSHFWLYHV�RQ�/DQG�8VH�/DQG�&RYHU�$QDO\VLV�DQG
8UEDQL]DWLRQ���3HQQV\OYDQLD�3ODQQHU��QR����������

7ZR�PHWHRURORJLVWV�H[SODLQ�WKH�XVH�RI�VDWHOOLWH�LPDJHV�LQ�DQDO\]LQJ�XUEDQ�PLFURFOLPDWHV��6LQFH
YDULDWLRQV�LQ�PLFURFOLPDWHV�GHSHQG�RQ�VHYHUDO�IDFWRUV��WKH�DXWKRUV�GHYHORSHG�D�FRPSXWHU�PRGHO�WR
SUHGLFW�VXFK�FKDQJHV��9DULDEOHV�WKH�PRGHO�WDNHV�LQWR�FRQVLGHUDWLRQ�LQFOXGH�ORFDO�VXUIDFH
WHPSHUDWXUHV��YHJHWDWLRQ��DQG�PRLVWXUH³HDFK�DIIHFWHG�E\�WKH�GHJUHH�RI�XUEDQL]DWLRQ��%\�H[DPLQLQJ
ODQG�FRYHU�FKDQJHV�GXH�WR�XUEDQL]DWLRQ��WKH�PRGHO�DOVR�HVWDEOLVKHV�WKH�UHODWLRQVKLS�EHWZHHQ�FKDQJHV
LQ�PLFUR�FOLPDWHV�DQG�XUEDQL]DWLRQ��7KH�DXWKRUV�XVHG�/DQGVDW�VDWHOOLWH�LPDJHV�RI�&KHVWHU�&RXQW\�
3HQQV\OYDQLD��WR�VWXG\�WKLV�UHODWLRQVKLS��)RU�FODVVLI\LQJ�WKH�ODQG�FRYHU�GDWD�IURP�VDWHOOLWH�LPDJHV�DQG
FRPELQLQJ�WKDW�ZLWK�ORFDO�VSRW�FKHFNHG�GDWD��WKH�PRGHO�HPSOR\HG�WKH�IROORZLQJ�FDWHJRULHV��EDUH�VRLO�
YHJHWDWLRQ��IRUHVW��ZDWHU��DQG�XUEDQ�GHYHORSPHQW��

$VHQMR��)�*��������,1�%(7:((1��$Q�(VVD\�RQ�&DWHJRULHV��:DVKLQJWRQ��'�&���&HQWHU�IRU�5HVHDUFK�LQ
3KHQRPRQRORJ\�DQG�8QLYHUVLW\�3UHVV�RI�$PHULFD�

$WODQWD�5HJLRQDO�3ODQQLQJ�&RPPLVVLRQ��������/DQG�8VH�,QIRUPDWLRQ�6\VWHP��$WODQWD��*HRUJLD��$WODQWD
5HJLRQDO�3ODQQLQJ�&RPPLVVLRQ �

$XURUD��&LW\�RI��������&LW\�RI�$XURUD�&RORUDGR�&RPSUHKHQVLYH�3ODQ�0DS��$XURUD��&RORUDGR��&LW\�RI�$XURUD�
&RORUDGR�

%DLOH\��5REHUW�*��������%DLOH\V
�(FR�5HJLRQV��-XO\��������2QOLQH��)RUW�&ROOLQV��&RORUDGR��86'$�)RUHVW�6HUYLFH�
$YDLODEOH��KWWS���ZZZ�IV�IHG�XV�ODQG�HFRV\VPJPW�HFRUHJ�BKRPH�KWPO��/DVW�$FFHVVHG����
1RYHPEHU������

7KLV�VLWH�KRVWV�5REHUW�%DLOH\
V�ODQG�FRYHU�FODVVLILFDWLRQ�V\VWHP��ZKLFK�LV�ZLGHO\�XVHG�IRU�IRUHVW
LQYHQWRULHV�E\�WKH�8�6��'HSDUWPHQW�RI�$JULFXOWXUH��7KLV�V\VWHP�LV�KLHUDUFKLFDO��ZLWK�WKH�WKUHH�FODVVHV�
GRPDLQV��GLYLVLRQV�DQG�SURYLQFHV�DW�WKH�WRS�OHYHO��2QOLQH�PDSV�RQ�WKH�VLWH��ZKLFK�DUH�LQWHUDFWLYH�
VKRZ�DUHDV�RI�WKH�8�6��XQGHU�HDFK�RI�WKHVH�FODVVHV��)RU�SURYLQFHV��WKH�LQWHUDFWLYH�PDSV�DOVR�VKRZ
GHWDLOV�DERXW�RWKHU�FRQGLWLRQV��VXFK�DV�VRLOV��FOLPDWHV��ODQG�VXUIDFH�IRUPV��YHJHWDWLRQ��DQG�IDXQD
DORQJ�ZLWK�LPDJHV�RI�ODQG�IRUPV�

%DOWLPRUH�'HSDUWPHQW�RI�3ODQQLQJ��������%DOWLPRUH�/DQG�8VH�&RGLQJ�6\VWHP��$�3URSRVHG�6\VWHP�IRU�&RGLQJ�/DQG



/%&6�$QQRWDWHG�%LEOLRJUDSK\�	�5HIHUHQFHV
�$PHULFDQ�3ODQQLQJ�$VVRFLDWLRQ
(GLWHG��$XJXVW�����������3DJH��

8VH�$FWLYLWLHV��%DOWLPRUH��0DU\ODQG��&LW\�RI�%DOWLPRUH�

%DUWKRORPHZ��+DUODQG��������/DQG�8VHV�LQ�$PHULFDQ�&LWLHV��&DPEULGJH��0DVVDFKXVHWWV��+DUYDUG�8QLYHUVLW\
3UHVV�

+DUODQG�%DUWKRORPHZ�SLRQHHUHG�VWDQGDUG�ODQG�XVH�FODVVLILFDWLRQV�LQ�WKH�HDUO\�����V�DV�D�ZD\�WR
HDVLO\�FRQGXFW�FRPSDUDWLYH�VWXGLHV�IRU�KLV�FRQVXOWLQJ�ILUP��6LQFH�WKH�ILUP�ZDV�WKHQ�DOVR�DVVLVWLQJ
VHYHUDO�FRPPXQLWLHV�LQ�SUHSDULQJ�FRPSUHKHQVLYH�SODQV��LWV�FODVVLILFDWLRQ�VFKHPH�EHFDPH�D�GH�IDFWR
VWDQGDUG��(YHQ�FRPPXQLWLHV�WKDW�GLG�QRW�KLUH�WKH�ILUP�EHJDQ�DGRSWLQJ�LW��6RRQ�SODQQLQJ�VFKRROV�DQG
SODQQLQJ�WH[WERRNV�DGRSWHG�WKLV�VFKHPH�IRU�SODQQLQJ�HGXFDWLRQ��7KLV�ERRN�DSSOLHV�WKH�FODVVLILFDWLRQ
VWDQGDUG�WR�FRPSDUH�ODQG�XVHV�LQ�PDMRU�FLWLHV�DFURVV�WKH�FRXQWU\��,W�VKRZV�D�VQDSVKRW�RI�WKH
FRPSRVLWLRQ�RI�ODQG�XVHV�LQ����FLWLHV�RI�YDU\LQJ�VL]HV�DQG�FKDUDFWHU³FHQWUDO�FLWLHV��VDWHOOLWH�FLWLHV��DQG
XUEDQ�UHJLRQV��,Q�WKLV�FODVVLILFDWLRQ�V\VWHP��ODQG�XVHV�DW�WKH�WRS�OHYHO�ZHUH�FODVVLILHG�DV�HLWKHU
GHYHORSHG�RU�YDFDQW��$W�WKH�QH[W�OHYHO��WKH�GHYHORSHG�DUHDV�DUH�FODVVLILHG�DV�HLWKHU�SULYDWHO\�RU
SXEOLFO\�GHYHORSHG�DUHDV��3ULYDWHO\�GHYHORSHG�DUHDV�LQFOXGH�VLQJOH�IDPLO\��WZR�IDPLO\��DQG
PXOWLIDPLO\�GZHOOLQJV��FRPPHUFLDO��DQG�OLJKW�DQG�KHDY\�LQGXVWU\�FDWHJRULHV��3XEOLFO\�GHYHORSHG�DUHDV
LQFOXGH�VWUHHWV��UDLOURDGV��HYHQ�WKRXJK�WKH\�PD\�EH�SULYDWH���SDUNV�DQG�SOD\JURXQGV��DQG�D�FDWFK�DOO
FDWHJRU\�IRU�RWKHU�SXEOLF�DQG�VHPL�SXEOLF�SURSHUWLHV��7KH�GDWD�VKRZV�WKH�GLIIHUHQFHV�LQ�GHYHORSPHQW
SDWWHUQV��GHQVLWLHV��DQG�VSDWLDO�GLVWULEXWLRQV�DPRQJ�WKH�FLWLHV�VXUYH\HG��EXW�PRUH�LPSRUWDQWO\��UHYHDOV
VRPH�FRPPRQ�SDWWHUQV��)RU�H[DPSOH��DERXW�RQH�WKLUG�RI�DOO�GHYHORSHG�DUHDV�DUH�LQ�VLQJOH�IDPLO\�
RQH�IRXUWK�DUH�XVHG�IRU�VWUHHWV��DQG�RQH�WHQWK�DUH�LQ�FRPPHUFLDO�DQG�LQGXVWULDO�XVHV��$QRWKHU
VLJQLILFDQW�FRQWULEXWLRQ�WKLV�VXUYH\�PDGH�ZDV�WKH�GHYHORSPHQW�RI�PXOWLSOLHUV�IRU�DOORFDWLQJ�ODQG�E\
ODQG�XVH�W\SHV��)RU�LQVWDQFH��LW�ZDV�IRXQG�WKDW�FLWLHV�FRQVXPHG�FRPPHUFLDO�ODQGV�DW�WKH�UDWH�RI�RQH
DFUH�IRU�HYHU\�����UHVLGHQWV��6XFK�WKXPE�UXOHV�GHULYHG�IURP�WKLV�ERRN�ZHUH�XVHG�E\�SODQQHUV�IRU
VHYHUDO�GHFDGHV�LQ�ODQG�DOORFDWLRQ�PRGHOV��FRPSUHKHQVLYH�SODQ�SURMHFWLRQV��DQG�]RQLQJ�DQG�GHQVLW\
DQDO\VLV��HYHQ�WKRXJK�QR�GHQVLWLHV�LQ�WHUPV�RI�HLWKHU�GZHOOLQJ�XQLWV�SHU�DFUH�RU�JURVV�IORRU�DUHD�ZHUH
WDEXODWHG���$SSHQGL[�%�VKRZV�WKH�ODQG�XVH�FDWHJRULHV�DORQJ�ZLWK�WKHLU�OHWWHU�FRGHV�DQG�WKH�OLVW�RI
EXVLQHVVHV�DQG�ODQG�XVH�DFWLYLWLHV�WKDW�DUH�JURXSHG�LQ�HDFK�FDWHJRU\�

%DUWRQ�$VFKPDQ�$VVRFLDWHV��,QF�������$�8QLIRUP�&RGLQJ�6\VWHP�IRU�/DQG�8VH��(YDQVWRQ��,OOLQRLV��%DUWRQ�
$VFKPDQ�$VVRFLDWHV��,QF�

$V�SDUW�RI�WKH�SUHSDUDWLRQ�RI�WKH�ILQDO������6WDQGDUG�/DQG�8VH�&RGLQJ�0DQXDO��%DUWRQ�$VFKPDQ
$VVRFLDWHV��,QF���GHYHORSHG�WZR�EDFNJURXQG�UHSRUWV��7KLV�WHFKQLFDO�JXLGH�ZDV�WKH�ILUVW�UHSRUW��DQG
/DQG�8VH�&RGLQJ�3UDFWLFHV�ZDV�WKH�VHFRQG��%RWK�IRUPHG�WKH�EDVLV�IRU�GHYHORSLQJ�6/8&0��7KLV�UHSRUW
FRQWDLQV�WKH�GHEDWH�DERXW�WKH�VHOHFWLRQ�RI�DFWLYLW\�RYHU�RWKHU�ODQG�XVH�FKDUDFWHULVWLFV�DV�WKH�VROH
GHWHUPLQDQW�IRU�JURXSLQJ�FDWHJRULHV�LQ�6/8&0��'LVFXVVLRQV�DERXW�RWKHU�FKDUDFWHULVWLFV�LQFOXGH
IXQFWLRQDO�XVHV��LQIOXHQFH�RI�D�XVH�RQ�VXUURXQGLQJ�XVHV��IOH[LELOLW\�RU�DQ�DELOLW\�RI�D�XVH�WR�FKDQJH�
DQG�YDOXH�EDVHG�FKDUDFWHULVWLFV��7KH�DXWKRUV�LGHQWLILHG�PRUH�WKDQ����GLIIHUHQW�FKDUDFWHULVWLFV�DORQJ
ZLWK�WKHLU�UHODWLYH�LPSRUWDQFH�IRU�YDULRXV�NLQGV�RI�SODQQLQJ�VWXGLHV��ODQG�XVH��WUDQVSRUWDWLRQ�
IDFLOLWLHV�SODQQLQJ��]RQLQJ��XUEDQ�UHQHZDO��HWF����$OWKRXJK�WKH�HPSKDVLV�RI�WKH�FODVVLILFDWLRQ�ZDV�RQ
DFWLYLW\�FKDUDFWHULVWLFV�RI�ODQG�XVHV��WKXV��PRUH�DSSURSULDWH�IRU�ODUJH�XUEDQ�DUHDV���WKH�UHSRUW�DOVR
FRYHUV�KRZ�FRPPXQLWLHV�ZLWK�SRSXODWLRQV�EHORZ��������FDQ�FODVVLI\��FROOHFW��DQG�DSSO\�ODQG�XVH
GDWD�IRU�8UEDQ�3ODQQLQJ�$VVLVWDQFH�3URJUDPV�XQGHU�6HFWLRQ�����RI�WKH�+RXVLQJ�$FW��7KLV�LQFOXGHV
VXJJHVWHG�SUDFWLFHV�IRU�VXUYH\LQJ�ODQG�XVHV��GDWD�FROOHFWLRQ�PHWKRGV��GDWD�VWRUDJH�PHWKRGV��DQG�GDWD
SUHVHQWDWLRQ�WHFKQLTXHV��7KH�VHFWLRQ�RQ�SUHVHQWDWLRQ�WHFKQLTXHV�VKRZV�JUDSKLFDO�UHSUHVHQWDWLRQ�RI



/%&6�$QQRWDWHG�%LEOLRJUDSK\�	�5HIHUHQFHV
�$PHULFDQ�3ODQQLQJ�$VVRFLDWLRQ
(GLWHG��$XJXVW�����������3DJH��

ODQG�XVHV�DQG�SUHSDULQJ�PDSV�XVLQJ�XQLIRUP�FRORULQJ�DQG�KDWFKLQJ�VWDQGDUGV��7KH�ODVW�VHFWLRQ�RI�WKH
UHSRUW�OLVWV�DOO�WKH�ODQG�XVHV�LQ�WKH�WKUHH�OHYHO�KLHUDUFK\�RI�WKH�FODVVLILFDWLRQ�DORQJ�ZLWK�WKHLU�IRXU�
GLJLW�DFWLYLW\�FRGHV�

������������/DQG�8VH�&RGLQJ�3UDFWLFHV�������(YDQVWRQ��,OOLQRLV��%DUWRQ�$VFKPDQ�$VVRFLDWHV��,QF�

7KLV�LV�WKH�VHFRQG�RI�WKH�WZR�EDFNJURXQG�UHSRUWV�SUHSDUHG�E\�%DUWRQ�$VFKPDQ�$VVRFLDWHV��,QF���IRU
WKH�8UEDQ�5HQHZDO�$GPLQLVWUDWLRQ�RI�WKH�+RXVLQJ�DQG�+RPH�)LQDQFH�$JHQF\��8QLIRUP�&RGLQJ
6\VWHP�IRU�/DQG�8VH��$�7HFKQLFDO�*XLGH�ZDV�WKH�RWKHU��7KH�UHSRUW·V�SXUSRVH�ZDV�WR�LQFOXGH�EDFNJURXQG
LQIRUPDWLRQ�DERXW�WKH�ILQGLQJV�DQG�UHFRPPHQGDWLRQV�FRQWDLQHG�LQ�WKH�WHFKQLFDO�JXLGH��%RWK�UHSRUWV
WRJHWKHU�IRUPHG�WKH�EDVHV�IRU�GHYHORSLQJ�WKH�ILQDO������6/8&0��2I�LPSRUWDQFH�LQ�WKLV�UHSRUW�LV�WKH
GHWDLOHG�GLVFXVVLRQ�DERXW�DFWLYLW\��IXQFWLRQ��DQG����RWKHU�ODQG�XVH�FKDUDFWHULVWLFV��DQG�KRZ�WKH\�DUH
UHODWHG�WR�GHYHORSLQJ�XQLIRUPLW\�LQ�ODQG�XVH�GDWD��([DPSOHV�RI�DSSOLFDWLRQV�WKDW�HPSOR\�WKHVH�GDWD
FKDUDFWHULVWLFV�LQFOXGH�&HQVXV�%XUHDX�GHPRJUDSKLF�VWXGLHV��WUDQVSRUWDWLRQ�VWXGLHV��VXFK�DV�WKH
&KLFDJR�$UHD�7UDQVSRUWDWLRQ�6WXG\��&$76��DQG�3HQQ�-HUVH\�7UDQVSRUWDWLRQ�6WXG\��PHWURSROLWDQ
SODQQLQJ�VWXGLHV�LQ�0LFKLJDQ��,OOLQRLV��3HQQV\OYDQLD��DQG�$UNDQVDV��DQG�UHJLRQDO��ORFDO��DQG�VSHFLDO
DUHD�SODQV�LQ�0LQQHDSROLV��'HQYHU��DQG�:LFKLWD�

%DVVHWW��(GZDUG�0��������=RQLQJ��1HZ�<RUN��5XVVHOO�6DJH�)RXQGDWLRQ�

%LEE\��-��6��Q�G��/DQG�8VH�&DSDELOLW\�&ODVVLILFDWLRQ��Q�S���5RWKDPVWHG�([SHULPHQWDO�6WDWLRQ�

%RDUG�RI�3DUN�&RPPLVVLRQHUV�RI�WKH�&OHYHODQG�0HWURSROLWDQ�3DUN�'LVWULFW�Y��&LW\�RI�%D\�9LOODJH�����/��$EVW�����������
����1�(��G����������2KLR�$SS���������

%UXQHU��-HURPH�6��-DFTXHOLQH�-��*RRGQRZ��DQG�*HRUJH�$��$XVWLQ��������$�6WXG\�RI�7KLQNLQJ��1HZ�<RUN�
:LOH\�

&DSH�&RG�&RPPLVVLRQ��������5HJLRQDO�3ROLF\�3ODQ�$WODV�)RU�%DUQVWDEOH�&RXQW\��0DVVDFKXVHWWV��%DUQVWDEOH�
0DVVDFKXVHWWV��&DSH�&RG�&RPPLVVLRQ�

&DUWRJUDSKLF�,QIRUPDWLRQ�&HQWHU��8QLYHUVLW\�RI�'HODZDUH��������&DUWRJUDSKLF�,QIRUPDWLRQ�&HQWHU��2QOLQH�
1HZDUN��'HODZDUH��8QLYHUVLW\�RI�'HODZDUH��$YDLODEOH��KWWS���ZZZ�UGPV�XGHO�HGX�GJV�FLF0DS�KWPO�
/DVW�$FFHVVHG�����1RYHPEHU������

&HQWHU�IRU�/DQG�XVH�,QWHUSUHWDWLRQ��������/DQG�8VH�'DWDEDVH��2QOLQH��&XOYHU�&LW\��&DOLIRUQLD��7KH�&HQWHU�IRU
/DQG�8VH�,QWHUSUHWDWLRQ��$YDLODEOH��KWWS���FOXL�]RQH�RUJ�FOXL�GDWDEDVH�OGXVGE�KWPO��/DVW�$FFHVVHG�
���1RYHPEHU������

&KDSLQ��)��6WXDUW�-U���(GZDUG�-��.DLVHU��DQG�'DYLG�5��*ROGVFKDON��������8UEDQ�/DQG�8VH�3ODQQLQJ��8UEDQD�
,OOLQRLV��8QLYHUVLW\�RI�,OOLQRLV�3UHVV�

)LUVW�SXEOLVKHG�LQ�������WKLV�ERRN�KDV�EHFRPH�D�VWDQGDUG�UHIHUHQFH�LQ�WKH�SODQQLQJ�SURIHVVLRQ��,Q
WKLV��WKH�IRXUWK�HGLWLRQ��WKH�DXWKRUV�H[SDQG�RQ�WUDGLWLRQDO�SODQQLQJ�PHWKRGV�WR�FXUUHQW�WUHQGV�LQ
HQYLURQPHQWDO�YDOXHV�DQG�QHZ�XVHV�RI�ODQG�LQ�XUEDQ�UHJLRQV��7KLV�HGLWLRQ�DOVR�LQWURGXFHV�QHZ
FRPSXWHU�WHFKQRORJLHV�DQG�SURFHVVHV�WKDW�FDQ�VXSSRUW�SODQQLQJ�IXQFWLRQV��7KH�ODQG�FODVVLILFDWLRQ
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FKDSWHU�SURYLGHV�D�IUDPHZRUN�IRU�GUDIWLQJ�D�ODQG�FODVVLILFDWLRQ�V\VWHP��,W�LV�EDVHG�RQ�WKH�DVVXPSWLRQ
WKDW�DOO�FDWHJRULHV�FDQ�EH�GHULYHG�IURP�WKH�WKUHH�PDMRU�W\SHV�RI�SODQQLQJ��FRQVHUYDWLRQ��UXUDO��DQG
XUEDQ��(DFK�RI�WKHVH�SXUSRVHV�IXUWKHU�GHILQHV�WKH�REMHFWLYHV�E\�EDODQFLQJ�WKH�WKUHH�V\VWHPV��QDWXUDO�
KXPDQ�DFWLYLW\��DQG�PDUNHW��)RU�LQVWDQFH��FULWLFDO�DUHDV�XQGHU�FRQVHUYDWLRQ�SODQQLQJ��DJULFXOWXUDO
UHVHUYHV�XQGHU�UXUDO�DUHDV�SODQQLQJ��DQG�UHGHYHORSPHQW�DUHDV�XQGHU�XUEDQ�SODQQLQJ�EDODQFH�WKH�WKUHH
V\VWHPV�ZLWK�WKH�REMHFWLYHV��8VLQJ�VXFK�REMHFWLYHV��WKH�DXWKRUV�VXJJHVW��SODQQHUV�FDQ�GHYHORS�DQ\
ODQG�FODVVLILFDWLRQ�V\VWHP�ZLWK�D�KLHUDUFK\�RI�FDWHJRULHV�WR�DGGUHVV�WKH�QHHGV�RI�ODQG�XVH�SODQQLQJ�
7KLV�SXUSRVH�GULYHQ�FODVVLILFDWLRQ�SURFHVV�LV�VLPLODU�WR�*XWWHQEHUJ
V�SUHVFULSWLYH�FODVVLILFDWLRQV�IRU
UHJLRQV�ZKHQ�DSSOLHG�WR�*ULJJ
V�UHJLRQDO�FODVVLILFDWLRQ�PHWKRGRORJ\��)RU�LQVWDQFH��ODQG�FODVVHV�LQ�RQH
H[DPSOH�LQ�WKH�ERRN�VKRZ�GHYHORSHG��WUDQVLWLRQ��FRPPXQLW\��UXUDO��DQG�FRQVHUYDWLRQ�DV�JHQHUDO
FDWHJRULHV��)URP�WKHVH�JHQHUDO�FDWHJRULHV��WKH�DXWKRUV�VXJJHVW��VSHFLILF�ODQG�XVHV�DQG�DFWLYLWLHV�FRXOG
EH�JURXSHG�XVLQJ�D�VWDQGDUG�KLHUDUFKLFDO�V\VWHP�

&KLFDJR�)LUH�'HSDUWPHQW��������&KLFDJR�)LUHKRXVH�/RFDWLRQ�5HSRUW��&KLFDJR��,OOLQRLV��&LW\�RI�&KLFDJR�

&LKODU��'U��-RVHI���������/DVW�/RRN�������&DQDGD�/DQG�&RYHU���(DUWK�2EVHUYDWLRQ�0DJD]LQH����QR��������

)RU�ODQG�FRYHU�FDWHJRULHV��WKH�0DQLWRED�5HPRWH�6HQVLQJ�&HQWUH�LQ�:LQQLSHJ��0DQLWRED��&DQDGD��LQ
FROODERUDWLRQ�ZLWK�WKH�&DQDGLDQ�)RUHVW�6HUYLFH��XVHG����FRYHU�FODVVHV�WR�SURFHVV�VDWHOOLWH�EDVHG
$GYDQFHG�9HU\�+LJK�5HVROXWLRQ�5DGLRPHWHU�LPDJHV��7KHVH�ODQG�FRYHU�FODVVHV�LQFOXGH�����IRUHVW�
W\SHV��WKUHH�VKUXE�ODQGV��HLJKW�FURS�DQG�JUDVV�ODQGV��DQG�ILYH�EDUUHQ�ODQGV��7KLV�FODVVLILFDWLRQ�V\VWHP�LV
QRZ�EHLQJ�HYDOXDWHG�E\�WKH�&DQDGD�&HQWUH�IRU�5HPRWH�6HQVLQJ�WR�HVWLPDWH�DUHDV�LQ�HDFK�RI�WKH���
LQGLYLGXDO�ODQG�FRYHU�FODVVHV�LQ�LWV�VXVWDLQDEOH�IRUHVW�GHYHORSPHQW�SURJUDPV��

&ODUN�&RXQW\��1HYDGD��������&RGLQJ�6FKHPH�IRU�([LVWLQJ�/DQG�8VHV��/DV�9HJDV��1HYDGD��&ODUN�&RXQW\��1HYDGD�

������������/DQG�8VH�&DWHJRULHV�IRU�8VH�0RGLILHG�$VVHVVRU�&RGHV��/DV�9HJDV��1HYDGD��&ODUN�&RXQW\��1HYDGD�

������������/DQG�8VH�&RPSDWLELOLW\�LQ�WKH�$LUSRUW�(QYLURQV�2YHUOD\�'LVWULFW��/DV�9HJDV��1HYDGD��&ODUN�&RXQW\�
1HYDGD�

&ODZVRQ��0DULRQ��������7KH�/DQG�6\VWHP�RI�WKH�8QLWHG�6WDWHV��$Q�,QWURGXFWLRQ�WR�WKH�+LVWRU\�DQG�3UDFWLFH�RI�/DQG�8VH
DQG�/DQG�7HQXUH��/LQFROQ��1HEUDVND��8QLYHUVLW\�RI�1HEUDVND�3UHVV�

������������0DQ�DQG�/DQG�LQ�WKH�8QLWHG�6WDWHV��/LQFROQ��1HEUDVND��8QLYHUVLW\�RI�1HEUDVND�3UHVV�

&ODZVRQ��0DULRQ��DQG�&KDUOHV�/��6WHZDUW��������/DQG�8VH�,QIRUPDWLRQ��$�&ULWLFDO�6XUYH\�RI�8�6��6WDWLVWLFV�,QFOXGLQJ
3RVVLELOLWLHV�RI�*UHDWHU�8QLIRUPLW\��:DVKLQJWRQ��'�&���5HVRXUFHV�IRU�WKH�)XWXUH�

&OHYHODQG��2KLR�&LW\�RI��������&OHYHODQG�&LYLF�9LVLRQ������&LW\ZLGH�3ODQ��&OHYHODQG��2KLR��&LW\�RI�&OHYHODQG�
2KLR�

&REE�&RXQW\��*HRUJLD��������&REE�&RXQW\�&RPSUHKHQVLYH�3ODQ��$�3ROLF\�*XLGH������������0DULHWWD��*HRUJLD�
&REE�&RXQW\�
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&REE��5RGQH\��������$FFHVVRU\�+RXVLQJ�8QLWV��*XLGHERRN�	�0RGHO�6WDWH�	�/RFDO�/HJLVODWLRQ��:DVKLQJWRQ��'�&��
$PHULFDQ�$VVRFLDWLRQ�RI�5HWLUHG�3HRSOH�

&RUH�6RIWZDUH�7HFKQRORJ\�DQG�8UEDQ�DQG�5HJLRQDO�,QIRUPDWLRQ�6\VWHPV�$VVRFLDWLRQ��85,6$���������9LUWXDO
'DWD�)DLU��2QOLQH��3DVDGHQD��&DOLIRUQLD��&RUH�6RIWZDUH�7HFKQRORJ\��$YDLODEOH�
KWWS���ZZZ�FRUHVZ�FRP�aWHG�YLUWXDOBGDWD�KWPO��/DVW�$FFHVVHG����'HFHPEHU������

'H�&KLDUD��-RVHSK��DQG�3UDWW�,QVWLWXWH�6FKRRO�RI�$UFKLWHFWXUH��������3ODQQLQJ�'HVLJQ�&ULWHULD��1HZ�<RUN�&LW\
1HZ�<RUN��9DQ�1RVWUDQG�5HLQKROG�&R�

)RU�VLWH�SODQQLQJ�DQG�GHVLJQ�VWDQGDUGV��WKLV�ERRN�LV�D�YHQHUDEOH�UHIHUHQFH�IRU�SODQQHUV�LQ�WKH�8�6�
3ODQQHUV�KDYH�XVHG�WKLV�UHIHUHQFH�IRU�SURGXFLQJ�XQLIRUP�PDSV��JUDSKLFV��DQG�FRQVWUXFWLRQ�GUDZLQJV�
7KH�ODQG�XVH�FKDSWHU�FRQWDLQV�UHIHUHQFHV�WR�6/8&0��$�VHFWLRQ�RQ�FRORU�FRGLQJ�PDWFKHV�3ULVPD
&RORUV�ZLWK�VWDQGDUG�ODQG�XVH�FDWHJRULHV��7KH�VFKHPH�IROORZV�VWDQGDUG�FRORU�VFKHPHV��\HOORZ�IRU
VLQJOH�IDPLO\�UHVLGHQWLDO�XVHV��EURZQV�IRU�PXOWLIDPLO\�UHVLGHQWLDO�XVHV��UHGV�IRU�FRPPHUFLDO�XVHV��JUD\V
IRU�LQGXVWULDO�XVHV��JUHHQV�IRU�UHFUHDWLRQDO�XVHV�DQG�RSHQ�VSDFH��DQG�EOXHV�IRU�LQVWLWXWLRQDO�XVHV��2WKHU
H[DPSOHV�VKRZ�PDSSLQJ�DJH�RI�EXLOGLQJV��ORW�DUHD�SHU�IDPLO\��DQG�ODQG�YDOXHV��

'HQYHU�5HJLRQDO�&RXQFLO�RI�*RYHUQPHQWV��������/DQG�8VH�,QYHQWRU\�&DWHJRULHV��'HQYHU��&RORUDGR��'HQYHU
5HJLRQDO�&RXQFLO�RI�*RYHUQPHQWV�

'L�*UHJRULR��$QWRQLR��DQG�/RXLVD�-��0��-DQVHQ��������)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�RI�WKH�8QLWHG�1DWLRQV
/DQG�&RYHU�&ODVVLILFDWLRQ��$�'LFKRWRPRXV�0RGXODU�+LHUDUFKLFDO�$SSURDFK��5RPH��,WDO\��)RRG�DQG
$JULFXOWXUH�2UJDQL]DWLRQ�RI�WKH�8QLWHG�1DWLRQV�

7KH�8QLWHG�1DWLRQV�)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ��)$2��GHYHORSHG�WKLV�KLHUDUFKLFDO�ODQG�
FRYHU�FODVVLILFDWLRQ�V\VWHP�WR�PDQDJH�JOREDO�SURMHFWV�GHDOLQJ�ZLWK�DJULFXOWXUDO�DQG�QDWXUDO�V\VWHPV�
7KH�V\VWHP·V�SXUSRVH�LV�WR�FODVVLI\�UHPRWHO\�VHQVHG�GDWD�IRU�DUHDV�LQ�$VLD�DQG�$IULFD��ZKLFK�RIWHQ�GR
QRW�KDYH�RWKHU�ORFDO�VRXUFHV�IRU�VXFK�GDWD��6HW�XS�DV�D�ELQDU\�WUHH��WKLV�V\VWHP�FODVVLILHV�DOO�ODQGV�DV
HLWKHU�YHJHWDWLYH�RU�QRQYHJHWDWLYH��(DFK�FDWHJRU\�LV�IXUWKHU�GLYLGHG�LQWR�WZR�VXEFDWHJRULHV��WHUUHVWULDO
DQG�DTXDWLF��ZKLFK�DUH�LQ�WXUQ�IXUWKHU�VXEGLYLGHG�LQWR�QDWXUDO�DQG�FXOWLYDWHG�ODQGV��(QYLURQPHQWDO
DQG�WHFKQLFDO�DWWULEXWHV�RI�ODQG�DSSHDU�DIWHU�WKH�WKLUG�OHYHO�LQ�WKH�ELQDU\�WUHH��([DPSOHV�RI
HQYLURQPHQWDO�DWWULEXWHV�LQFOXGH�ODQG�IRUPV��HURVLRQ�W\SHV��DQG�FOLPDWLF�FRQGLWLRQV��7HFKQLFDO
DWWULEXWHV�LQFOXGH�VSDWLDO�FKDUDFWHULVWLFV��ORFDO�FXOWXUDO�SUDFWLFHV��ZDWHU�SHUVLVWHQFH��DQG�FURS
LQIRUPDWLRQ��7KH�)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH·V�(DUWK�&RYHU�:RUNLQJ�*URXS�KDV�D�OLDLVRQ
ZLWK�WKH�)$2�WR�PDNH�JOREDO�ODQG�FRYHU�FODVVLILFDWLRQV�FRQVLVWHQW�EHWZHHQ�8�6��VWDQGDUGV�DQG�WKH
8QLWHG�1DWLRQV�SURJUDPV�

'RQD�$QD�&RXQW\��������'RQD�$QD�&RXQW\�$VVHVVRU
V�'HSDUWPHQW�/DQG�8VH�&RGHV��/DV�&UXFHV��1HZ�0H[LFR�
'RQ�$QD�&RXQW\�

������������3ODQQLQJ�'HSDUWPHQW�/DQG�8VH�&ODVVLILFDWLRQ�6\VWHP��/DV�&UXFHV��1HZ�0H[LFR��'RQD�$QD�&RXQW\�

������������'RQD�$QD�&RXQW\�([SDQGHG�&RGLQJ�6WUXFWXUH�/DQG�8VH�&RGHV��/DV�&UXFHV��1HZ�0H[LFR��'RQD�$QD
&RXQW\�
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'UDPVWDG��:HQFKH�(���-DPHV�'��2OVRQ��DQG�5LFKDUG�7�7��)RUPDQ��������/DQGVFDSH�(FRORJ\�3ULQFLSOHV�LQ
/DQGVFDSH�$UFKLWHFWXUH�DQG�/DQG�8VH�3ODQQLQJ��:DVKLQJWRQ��'�&���+DUYDUG�8QLYHUVLW\�*UDGXDWH�6FKRRO
RI�'HVLJQ��,VODQG�3UHVV��DQG�WKH�$PHULFDQ�6RFLHW\�RI�/DQGVFDSH�$UFKLWHFWV�

'UH\HU��3HWHU���������&ODVVLILFDWLRQ�RI�/DQG�&RYHU�8VLQJ�2SWLPL]HG�1HXUDO�1HWV�RQ�6327�'DWD��
3KRWRJUDPPHWULF�(QJLQHHULQJ�	�5HPRWH�6HQVLQJ����������

'ULVFROO��5LFKDUG��'DQLHO�0HUNHO��-DPHV�+DJLKDUD��DQG�'DYLG�5DGORII��������$�&RPSRQHQW�/DQG�&ODVVLILFDWLRQ�IRU
WKH�8QLWHG�6WDWHV��6WDWXV�5HSRUW��'HQYHU��&RORUDGR��8�6��'HSDUWPHQW�RI�WKH�,QWHULRU�

7KLV�FODVVLILFDWLRQ�V\VWHP�SURYLGHV�D�IUDPHZRUN�IRU�FODVVLI\LQJ�ODQG�EDVHG�RQ�HFRORJ\�IRU�WKH
,QWHUDJHQF\�$JUHHPHQW�5HODWHG�WR�&ODVVLILFDWLRQ�DQG�,QYHQWRULHV�RI�1DWXUDO�5HVRXUFHV��7KH
DJUHHPHQW·V�SXUSRVH�ZDV�WR�PLQLPL]H�GXSOLFDWLRQ�RI�UHVRXUFH�PDQDJHPHQW�HIIRUWV�DPRQJ�WKH�8�6�
'HSDUWPHQW�RI�$JULFXOWXUH
V�)RUHVW�6HUYLFH�DQG�6RLO�&RQVHUYDWLRQ�6HUYLFH��DQG�WKH�8�6��'HSDUWPHQW
RI�,QWHULRU
V�%XUHDX�RI�/DQG�0DQDJHPHQW��)LVK�DQG�:LOGOLIH�6HUYLFH��DQG�*HRORJLFDO�6XUYH\��7KH
V\VWHP�LV�KLHUDUFKLFDO��ZLWK�IRXU�WRS�OHYHO�FRPSRQHQWV��VRLOV��ZDWHU��ODQGIRUP��DQG�YHJHWDWLRQ��7KH
VRLO�FRPSRQHQW�FRQVLVWV�RI�WKH�VL[�FDWHJRULHV��RUGHUV��VXERUGHUV��JUHDW�JURXSV��VXEJURXSV��IDPLOLHV�
DQG�VHULHV��HDFK�RI�ZKLFK�LV�EDVHG�RQ�WKH�VRLO�WD[RQRP\�LQ�WKH�6RLO�6XUYH\�FRQGXFWHG�E\�WKH�6RLO
&RQVHUYDWLRQ�6HUYLFH��7KH�ZDWHU�FRPSRQHQW�LV�EDVHG�RQ�FKDUDFWHULVWLFV�WR�VXSSRUW�OLIH��LQ�DQG�RQ�WKH
ZDWHU��DV�WKH�SULPDU\�DWWULEXWH��$GGLWLRQDO�DWWULEXWHV�IRU�ZDWHU�ERGLHV�DOVR�LQFOXGH�VRLO�DQG�YHJHWDWLRQ�
/DQG�IRUPV�DUH�FODVVLILHG�E\�HLWKHU�PRUSKRPHWULFV��VORSH��HOHYDWLRQ�UHOLHI��HWF����VXUILFLDO�PDWHULDOV��RU
JHQHVLV��IRUPDWLYH�SURFHVV���7KLV�VWDQGDUG�LV�XVHIXO�IRU�LQYHQWRU\LQJ�HQYLURQPHQWDO�DVSHFWV�RI�ODQG
FRYHU�ZKHUH�ODQG�XVHV�RI�WKH�EXLOW�HQYLURQPHQW�DUH�VHFRQGDU\�

'XPRXFKHO��5REHUW�-��������'LFWLRQDU\�RI�'HYHORSPHQW�7HUPLQRORJ\��1HZ�<RUN�&LW\��1HZ�<RUN��0F*UDZ�+LOO
%RRN�&RPSDQ\

7KLV�GLFWLRQDU\�LV�JHDUHG�WRZDUGV�SURIHVVLRQDOV�LQ�WKH�ODQG�GHYHORSPHQW�ILHOG��,W�FRQWDLQV
DSSUR[LPDWHO\�������GHILQLWLRQV�LQ�DGGLWLRQ�WR�D�OLVW�RI�DEEUHYLDWLRQV�DQG�DFURQ\PV��7KH�VFRSH�RI�WKH
GHILQLWLRQV�FRYHU�OHJDO�WHUPV��JRYHUQPHQWDO�SURJUDPV��JRYHUQPHQWDO�DJHQFLHV�DQG�EXUHDXV��DSSUDLVHU
DQG�WD[��ILQDQFH��EXLOGLQJ�FRQVWUXFWLRQ��EXLOGLQJ�VWUXFWXUH��DQG�FLW\�SODQQLQJ��DQG�]RQLQJ�

'X3DJH�&RXQW\�'HYHORSPHQW�'HSDUWPHQW�������������/DQG�8VH�6XUYH\�&RGLQJ�6KHHW��:KHDWRQ��,OOLQRLV�
'X3DJH�&RXQW\�

(DJOH�3RLQW�6RIWZDUH��������*UDSKLF�'DWDEDVH�6WUXFWXUH��'XEXTXH��,RZD��(DJOH�3RLQW�6RIWZDUH�

(DX�&ODLUH��&LW\�RI��������(DX�&ODLUH�&RPSUHKHQVLYH�3ODQ��/DQG�XVH�3ODQ�&DWHJRULHV��(DX�&ODLUH��:LVFRQVLQ��&LW\�RI
(DX�&ODLUH�

(OOLV��6FRWW�/��������*XLGH�WR�/DQG�&RYHU�DQG�/DQG�8VH�&ODVVLILFDWLRQ�6\VWHPV�(PSOR\HG�E\�:HVWHUQ�*RYHUQPHQWDO
$JHQFLHV��:DVKLQJWRQ��'�&���8QLWHG�6WDWHV�'HSDUWPHQW�RI�WKH�,QWHULRU�

7KLV�UHSRUW�VXPPDUL]HV�D�VXUYH\�RI�ODQG�XVH�DQG�ODQG�FRYHU�FODVVLILFDWLRQV�XVHG�E\�JRYHUQPHQWDO
DJHQFLHV�LQ����ZHVWHUQ�VWDWHV�DQG�WZR�&DQDGLDQ�SURYLQFHV�IRU�WKH�)HGHUDO�:LOGOLIH�6HUYLFH�KDELWDW
DVVHVVPHQW�SURJUDPV��7KH�VWXG\��GRQH�E\�WKH�2IILFH�RI�%LRORJLFDO�6HUYLFHV�RI�WKH�8�6��)LVK�DQG



/%&6�$QQRWDWHG�%LEOLRJUDSK\�	�5HIHUHQFHV
�$PHULFDQ�3ODQQLQJ�$VVRFLDWLRQ
(GLWHG��$XJXVW�����������3DJH��

:LOGOLIH�6HUYLFH��LV�LQ�WKUHH�VHFWLRQV��6HFWLRQ�,�KDV����UHJLRQDO�DQG�PXOWLUHJLRQDO�FODVVLILFDWLRQ�V\VWHPV
LQFOXGLQJ��WKH�)RUHVW�6HUYLFH
V�/DQG�6\VWHPV�,QYHQWRU\��WKH�6RLO�&RQVHUYDWLRQ�6HUYLFH
V�/DQG
5HVRXUFH�5HJLRQV��DQG�WKH�1DWXUH�&RQVHUYDQF\
V�+HULWDJH�3URJUDP�&ODVVLILFDWLRQ��6HFWLRQ�,,�KDV
RYHU����VWDWH�DQG�VXEUHJLRQDO�FODVVLILFDWLRQ�V\VWHPV�IURP�$ODVND��$UL]RQD��&DOLIRUQLD��&RORUDGR�
,GDKR��.DQVDV��0RQWDQD��1HYDGD��1HZ�0H[LFR��1RUWK�'DNRWD��6RXWK�'DNRWD��2UHJRQ��7H[DV��8WDK�
:DVKLQJWRQ��DQG�:\RPLQJ��6HFWLRQ�,,,�KDV�&DQDGLDQ�H[DPSOHV�IURP�$OEHUWD�DQG�0DQLWRED��7KLV
UHSRUW�GRHV�QRW�OLVW�DQ\�RI�WKH�FODVVLILFDWLRQ�V\VWHPV�VXUYH\HG��EXW�RQO\�D�VXPPDU\�RI�WKHLU
FKDUDFWHULVWLFV��6XPPDULHV�LQFOXGH�GHVFULSWLRQV��SURJUDP�REMHFWLYHV�RI�WKH�FODVVLILFDWLRQ�V\VWHP��ODQG�
XVH�DQG�ODQG�FRYHU�SURGXFWV�GHYHORSHG�XVLQJ�WKH�FODVVLILFDWLRQ�V\VWHP��DQG��ZKHUH�DSSURSULDWH��D
FURVV�UHIHUHQFH�WR�UHODWHG�FODVVLILFDWLRQ�V\VWHPV��7KUHH�LQGH[HV�IRU�WKH�FODVVLILFDWLRQ�V\VWHPV��EDVHG�RQ
NH\ZRUGV��JHRJUDSKLF�ORFDWLRQ��DQG�DXWKRU�QDPHV��SURYLGH�D�FURVV�UHIHUHQFLQJ�PHFKDQLVP��7KH
NH\ZRUG�LQGH[�LV�EDVHG�RQ�WKH�DSSOLFDELOLW\�RI�WKH�FODVVLILFDWLRQ�V\VWHPV�WR�HFRV\VWHP��VRLOV�
YHJHWDWLRQ��ZLOGOLIH��ODQG�IRUPV���ODQG�W\SHV��IRUHVWV��ZHWODQGV��UDQJHODQG��DJULFXOWXUH��HWF����ODQG
FDSDELOLW\��IRU�DJULFXOWXUH�DQG�LUULJDWLRQ�SXUSRVHV���DQG�FODVVLILFDWLRQ�OHYHOV��$QGHUVRQ�OHYHOV�,��,,��DQG
,,,��

(YHUKDUW��0DULRQ��Q�G��/DQG�&ODVVLILFDWLRQ�IRU�/DQG�8VHV�0DQDJHPHQW�DQG�9DOXDWLRQ��Q�S���7RGG�3XEOLFDWLRQV�

(XURSHDQ�&RPPLVVLRQ��������&RRUGLQDWLRQ�RI�,QIRUPDWLRQ�RQ�WKH�(QYLURQPHQW�/DQG�&RYHU��&25,1(���%UXVVHOV�
%HOJLXP��(XURSHDQ�&RPPLVVLRQ�

)DLUID[�&RXQW\��9LUJLQLD�2IILFH�RI�&RPSUHKHQVLYH�3ODQQLQJ��������&RGLQJ�6FKHPH�IRU�&RQFHSWXDO�DQG�$UHD�3ODQ
/DQG�8VHV��)DLUID[��9LUJLQLD��)DLUID[�&RXQW\�

������������&RGLQJ�6FKHPH�IRU�([LVWLQJ�/DQG�8VHV��)DLUID[�9LUJLQLD��)DLUID[�&RXQW\�

������������&RGLQJ�6FKHPH�IRU�3ODQQHG�/DQG�8VHV��)DLUID[��9LUJLQLD��)DLUID[�&RXQW\�

)HGHUDO�(PHUJHQF\�0DQDJHPHQW�$JHQF\��������5DSLG�9LVXDO�6FUHHQLQJ�RI�%XLOGLQJV�IRU�3RWHQWLDO�6HLVPLF�+D]DUGV�
$�+DQGERRN��:DVKLQJWRQ��'�&���)HGHUDO�(PHUJHQF\�0DQDJHPHQW�$JHQF\�

)HGHUDO�(PHUJHQF\�0DQDJHPHQW�$JHQF\�DQG�1DWLRQDO�,QVWLWXWH�RI�%XLOGLQJ�6FLHQFHV��������+$=86�8VHU·V
0DQXDO��:DVKLQJWRQ��'�&���)HGHUDO�(PHUJHQF\�0DQDJHPHQW�$JHQF\�

)HGHUDO�*HRGHWLF�&RQWURO�6XEFRPPLWWHH��������)HGHUDO�*HRGHWLF�&RQWURO�6XEFRPPLWWHH�+RPHSDJH��2QOLQH��6LOYHU
6SULQJ��0DU\ODQG��1DWLRQDO�2FHDQLF�DQG�$WPRVSKHULF�$GPLQLVWUDWLRQ��1DWLRQDO�*HRGHWLF�6XUYH\�
$YDLODEOH��KWWS���ZZZ�QJV�QRDD�JRY�)*&6�IJFV�KWPO��/DVW�$FFHVVHG�����1RYHPEHU������

7KH�)HGHUDO�*HRGHWLF�&RQWURO�6XEFRPPLWWHH��)*&6��RI�WKH�)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH
FRRUGLQDWHV�WKH�SODQQLQJ�DQG�H[HFXWLRQ�RI�JHRGHWLF�VXUYH\V��,W�DOVR�GHYHORSV�VWDQGDUGV�DQG
DSSOLFDWLRQV�IRU�WKHVH�VXUYH\V��)*&6�UHVSRQVLELOLWLHV�LQFOXGH�VWDQGDUGV�VHWWLQJ��WHVWLQJ�QHZ�JHRGHWLF
LQVWUXPHQWDWLRQ�DQG�RSHUDWLRQDO�V\VWHPV��FRRUGLQDWLRQ�RI�XVHU�DJHQF\�UHTXLUHPHQWV��DQG
GLVVHPLQDWLRQ�RI�JRYHUQPHQW�GDWD�WR�XVHU�DJHQFLHV�
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)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH��������)HGHUDO�$JHQF\�1HHGV�IRU�*URXQG�7UDQVSRUWDWLRQ�1HWZRUNV�DQG
1HWZRUN��2QOLQH��:DVKLQJWRQ��'�&���)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH���$YDLODEOH�
KWWS���ZZZ�EWV�JRY�JLV�IJGF�SXEV�IJGFQHHGV�KWPO���/DVW�$FFHVVHG�����-XO\�������

������������)*'&�&DGDVWUDO�'DWD�&RQWHQW�6WDQGDUG�IRU�WKH�QDWLRQDO�6SDWLDO�'DWD�,QIUDVWUXFWXUH��:DVKLQJWRQ��'�&��
)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH��$YDLODEOH�
KWWS���ZZZ�IJGF�JRY�6WDQGDUGV�'RFXPHQWV�6WDQGDUGV�&DGDVWUDO�FDGVWDQGDUG�SGI��/DVW�$FFHVVHG�
��$XJXVW������

������������)*'&�6WDQGDUGV�:RUNLQJ�*URXS��2QOLQH��:DVKLQJWRQ��'�&���)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH�
$YDLODEOH��KWWS���ZZZ�IJGF�JRY�6WDQGDUGV�6WDQGDUGV�KWPO��/DVW�$FFHVVHG�����1RYHPEHU�������

������������)*'&�'DWD�&RQWHQW�6WDQGDUG�IRU�/RFDWLRQ�DQG�,GHQWLILFDWLRQ�RI�)DFLOLWLHV��:RUNLQJ�'UDIW�������2QOLQH�
:DVKLQJWRQ��'�&���)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH��$YDLODEOH�
KWWS���ZZZ�IJGF�JRY�6WDQGDUGV�'RFXPHQWV�6WDQGDUGV�)DFLOLW\B,'�)DFLGVWG�3')��/DVW�$FFHVVHG�
��-XO\������

������������)*'&�2UJDQL]DWLRQ��2QOLQH��5HVWRQ��9LUJLQLD��)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH��$YDLODEOH�
KWWS���ZZZ�IJGF�JRY�2UJ�RUJ�KWPO��/DVW�$FFHVVHG�����1RYHPEHU������

������������7KH�)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH��)*'&��+RPHSDJH��2QOLQH��:DVKLQJWRQ��'�&���)HGHUDO
*HRJUDSKLF�'DWD�&RPPLWWHH��$YDLODEOH��KWWS���ZZZ�IJGF�JRY��/DVW�$FFHVVHG�����1RYHPEHU������

)*'&�LV�D�FRQVRUWLXP�RI�IHGHUDO�GHSDUWPHQWV�ZRUNLQJ�WR�GHVLJQ�XQLIRUP�VSDWLDO�GDWD�VWDQGDUGV��8VH
WKLV�VLWH�WR�JDLQ�D�XQGHUVWDQGLQJ�RI�WKH�)*'&�RSHUDWLRQV��6RPH�QRWDEOH�OLQNV�LQFOXGH�PHWDGDWD
VWDQGDUGV��WKH�)*'&�'LUHFWRU\��D�FOHDULQJKRXVH�RI�VSDWLDO�GDWD��DQG�PRVWO\�IUHH�8�6��JHRVSDWLDO�DQG
DWWULEXWH�GDWD�

������������)*'&�6XEFRPPLWWHH�RQ�&XOWXUDO�DQG�'HPRJUDSKLF�'DWD��2QOLQH��:DVKLQJWRQ��'�&���8�6��&HQVXV
%XUHDX��'HSW��RI�*HRJUDSK\��$YDLODEOH�
KWWS���ZZZ�FHQVXV�JRY�IWS�SXE�JHR�ZZZ�VWDQGDUGV�VFGG��/DVW�$FFHVVHG�����1RYHPEHU������

7KLV�VLWH�GHVFULEHV�WKH�IXQFWLRQV�RI�WKH�)*'&
V�6XEFRPPLWWHH�RQ�&XOWXUDO�DQG�'HPRJUDSKLF�'DWD�
8VH�WKLV�VLWH�IRU�OLQNV�WR�PHWDGDWD��GRZQORDGDEOH�JHR�UHIHUHQFHG�FXOWXUDO�DQG�GHPRJUDSKLF�GDWD�IURP
GLIIHUHQW�IHGHUDO�DJHQFLHV��DQG�PLQXWHV�IURP�WKH�VXEFRPPLWWHH·V�PHHWLQJV�

������������)UDPHZRUN�2YHUYLHZ��2QOLQH��:DVKLQJWRQ��'�&���)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH��$YDLODEOH�
KWWS���ZZZ�IJGF�JRY�)UDPHZRUN�)UDPHZRUN�KWPO��/DVW�$FFHVVHG�����1RYHPEHU������

������������)*'&�1DWLRQDO�9HJHWDWLRQ�&ODVVLILFDWLRQ�6WDQGDUG��2QOLQH��:DVKLQJWRQ��'�&���)HGHUDO�*HRJUDSKLF
'DWD�&RPPLWWHH��$YDLODEOH��KWWS���ZZZ�QEV�JRY�IJGF�YHJ�VWDQGDUGV�YHJVWG�KWP��/DVW�$FFHVVHG���
-XO\������

������������)*'&�2UJDQL]DWLRQ��2QOLQH��:DVKLQJWRQ��'�&���7KH�)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH�
$YDLODEOH��KWWS���ZZZ�IJGF�JRY�2UJ�RUJ�KWPO��/DVW�$FFHVVHG�����1RYHPEHU������
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������������)*'&�8WLOLWLHV�'DWD�&RQWHQW�6WDQGDUG���3XEOLF�5HYLHZ�'UDIW��������:DVKLQJWRQ��'�&���)HGHUDO
*HRJUDSKLF�'DWD�&RPPLWWHH�

������������)*'&�9HJHWDWLRQ�6XEFRPPLWWHH�&KDUWHU��2QOLQH��:DVKLQJWRQ��'�&���)HGHUDO�*HRJUDSKLF�'DWD
&RPPLWWHH��$YDLODEOH��KWWS���ZZZ�QEV�JRY�IJGF�YHJ�FKDUWHU�KWP��/DVW�$FFHVVHG����'HFHPEHU������

7KLV�VLWH�DGGUHVVHV�OHDG�DJHQF\�UHVSRQVLELOLWLHV�IRU�WKH�FRRUGLQDWLRQ�RI�WHUUHVWULDO�YHJHWDWLYH�GDWD�
UHODWHG�DFWLYLWLHV�DPRQJ�IHGHUDO�DJHQFLHV��,W�DOVR�SURYLGHV�LQIRUPDWLRQ�RQ�GDWD�VWDQGDUGV�IRU�YHJHWDWLYH
ODQG�FRYHU�

*DOOLRQ��$UWKXU��DQG�6LPRQ�(LVQHU��������7KH�8UEDQ�3DWWHUQ��1HZ�<RUN��9RQ�1RVWUDQG�

7KH�8UEDQ�3DWWHUQ�LV�DQ�RYHUYLHZ�RI�XUEDQ�SODQQLQJ�DQG�XUEDQ�JHRJUDSK\�WKDW�LQFOXGHV�KLVWRU\��WKHRU\�
DQG�FXUUHQW�SODQQLQJ�SUDFWLFHV��7KH�FKDSWHU�DERXW�WKH�]RQLQJ�SURFHVV�FRQWDLQV�D�FODVVLILFDWLRQ�V\VWHP
IRU�]RQLQJ�GLVWULFWV�WKDW�LQFOXGHV�FDWHJRULHV��VXFK�DV�RSHQ�ODQG��DJULFXOWXUDO��HVWDWH��VLQJOH�IDPLO\��WZR
IDPLO\��PHGLXP�GHQVLW\��KLJK�GHQVLW\��PRELOH�KRPH��FRPPHUFLDO��KRWHO��HQWHUSULVH�]RQHV��DQG
LQGXVWULDO�GLVWULFWV��(DFK�KDV�VXEFDWHJRULHV�EDVHG�RQ�WKH�LPSDFWV�RI�WKH�XVH�RQ�WKH�HQYLURQPHQW�
HFRQRP\��DQG�VRFLHW\³LPSDFW�FKDUDFWHULVWLFV�QRUPDOO\�DVVRFLDWHG�ZLWK�SHUIRUPDQFH�]RQLQJ��)RU
H[DPSOH��VXEFDWHJRULHV�XQGHU�LQGXVWULDO�LQFOXGH�ILUH�DQG�H[SORVLRQ�KD]DUGV��UDGLRDFWLYLW\�RI�HOHFWULFDO
GLVWXUEDQFHV��QRLVH��YLEUDWLRQ��VPRNH��HPLVVLRQ�RI�GXVW��KHDW��DQG�JODUH��HPLVVLRQ�RI�RGRUV��RXWGRRU
VWRUDJH��DQG�ZDVWH�GLVSRVDO�

*DXWDP��1DUHVK�&KDQGUD��������6XJJHVWHG�1DWLRQDO�/DQG�8VH�/DQG�&RYHU�&ODVVLILFDWLRQ�6\VWHP�IRU�,QGLD�8VLQJ
5HPRWH�6HQVLQJ�7HFKQLTXHV��0DWKXUD��,QGLD��3LQN�3XEOLFDWLRQV�+RXVH�

*HRUJLD�'HSDUWPHQW�RI�&RPPXQLW\�$IIDLUV��������'HSDUWPHQW�RI�&RPPXQLW\�$IIDLUV�*HQHUDO�/DQG�XVH�7KHPDWLF
&ODVVHV��$WODQWD��*HRUJLD��*HRUJLD�'HSDUWPHQW�RI�&RPPXQLW\�$IIDLUV�

*ROGVFKDON��'DYLG�5���6FRWW�$�%ROOHQV��-RKQ�6��+HNPDQ��DQG�0LNH�(��0LOHV��������/DQG�6XSSO\�0RQLWRULQJ��$
*XLGH�WR�,PSURYLQJ�3XEOLF�DQG�3ULYDWH�8UEDQ�'HYHORSPHQW�'HFLVLRQV��%RVWRQ��0DVVDFKXVHWWV��2HOJHVFKODJHU�
*XQQ�	�+DLQ�

*RWWPDQ��-��������0HJDORSROLV��7KH�8UEDQL]HG�1RUWKHDVW�6HDERDUG�RI�WKH�8QLWHG�6WDWHV��1HZ�<RUN�&LW\��1HZ�<RUN�
7ZHQWLHWK�&HQWXU\�)XQG�

������������:KDW�DUH�&LWLHV�EHFRPLQJ�WKH�&HQWHU�RI"��,Q�.QLJKW�5���*DSSHUW��HGV���&LWLHV�LQ�D�*OREDO�6RFLHW\��1HZEXU\
3DUN��&DOLIRUQLD��6DJH�������

*RXOWU\��*HRUJH�$��������$�'LFWLRQDU\�RI�/DQGVFDSH��:RUFHVWHU��8QLWHG�.LQJGRP��%LOOLQJ�DQG�6RQV�/WG�

7KLV�VRXUFH�LV�D�GLFWLRQDU\�GHILQLQJ�DSSUR[LPDWHO\�������WHFKQLFDO�WHUPV�WKDW�GHDO�ZLWK�ODQG�FRYHU�RU
QDWXUDO�VXUIDFH�REMHFWV��7KH�GHILQLWLRQV�LQ�WKH�GLFWLRQDU\�UDQJH�IURP�WKH�FRPPRQ�WR�WKH�REVFXUH��7KH
GHILQLWLRQV�LQFOXGH�WHUPV�IRU�JHRJUDSKLFDOO\�VSHFLILF�ODQG�FRYHU�RU�VXUIDFH�LWHPV��VFLHQWLILF�HTXLSPHQW
DQG�WHFKQLTXHV��PLQHUDOV��QDWXUDO�UHVRXUFHV��VRLOV��YHJHWDWLRQ��JHRJUDSKLF�UHJLRQV��$OWKRXJK�WKH
GLFWLRQDU\�GHILQHV�PDQ\�ODQG�FRYHU�WHUPV��WKHUH�LV�RQO\�D�PLQLPDO�DPRXQW�RI�ODQG�XVH�WHUPV�
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*ULJJ��'DYLG���������7KH�/RJLF�RI�5HJLRQDO�6\VWHPV���$QQDOV�RI�WKH�$VVRFLDWLRQ�RI�$PHULFDQ�*HRJUDSKHUV�����QR�
����������

7KLV�SDSHU�GHOLQHDWHV�SURFHGXUHV�YDULRXV�GLVFLSOLQHV�XVH�LQ�GHYHORSLQJ�FODVVLILFDWLRQV��H[DPLQHV
VLPLODULWLHV�LQ�UHJLRQDOL]DWLRQ�DQG�FODVVLILFDWLRQ�SURFHVVHV��DQG�H[SORUHV�UHJLRQDO�V\VWHPV�IURP�WKH
SULQFLSOHV�RI�FODVVLILFDWLRQ��7KH�DXWKRU�FRPSDUHV�WKH�FULWHULD�HPSOR\HG�LQ�FODVVLILFDWLRQ�V\VWHPV
GHYHORSHG�IRU�WKH�GLVFLSOLQHV�RI�ERWDQ\��]RRORJ\��DQG�VRFLRORJ\��)URP�WKHVH�FULWHULD��KH�WKHQ�SURSRVHV
���SULQFLSOHV�RI�FODVVLILFDWLRQ�WKDW�FDQ�EH�DSSOLHG�WR�GHYHORSLQJ�UHJLRQDO�ODQG�EDVHG�FDWHJRULHV��7KH
GLVFXVVLRQ�DERXW�WKH�SUREOHPV�DVVRFLDWHG�ZLWK�GHYHORSLQJ�FODVVHV�RU�FDWHJRULHV�WKDW�DUH�ERWK�PXWXDOO\
H[FOXVLYH�DQG�H[KDXVWLYH�PLJKW�VHUYH�DV�D�XVHIXO�LQIOHFWLRQ�IRU�ODQG�XVH�FODVVLILFDWLRQV��6LQFH�PRVW
UHJLRQDO�V\VWHPV�DSSO\�KLHUDUFKLFDO�FODVVLILFDWLRQV��WKH�DXWKRU�GLVFXVVHV�WKH�FRPPRQ�SUREOHP�RI�WKH
IDLOXUH�RI�KLHUDUFKLFDO�FODVVLILFDWLRQV�WR�PDLQWDLQ�H[FOXVLYLW\�

*XWWHQEHUJ��$OEHUW�=���������������$�0XOWLSOH�/DQG�8VH�&ODVVLILFDWLRQ�6\VWHP���-RXUQDO�RI�WKH�$PHULFDQ�,QVWLWXWH
RI�3ODQQHUV����������

)ROORZLQJ�WKH�SXEOLFDWLRQ�RI�WKLV�DUWLFOH��WKH�$PHULFDQ�6RFLHW\�RI�3ODQQLQJ�2IILFLDOV�SXEOLVKHG�WKH
PRQRJUDSK��1HZ�'LUHFWLRQV�LQ�/DQG�8VH�&ODVVLILFDWLRQ��LQ������E\�WKH�VDPH�DXWKRU��6HH�*XWWHQEHUJ
�������IRU�D�FRPSOHWH�DQQRWDWLRQ�RI�WKLV�DUWLFOH�

������������1HZ�'LUHFWLRQV�LQ�/DQG�8VH�&ODVVLILFDWLRQ��&KLFDJR��,OOLQRLV��$PHULFDQ�6RFLHW\�RI�3ODQQLQJ�2IILFLDOV��

7KLV�PRQRJUDSK�LV�D�PRUH�GHWDLOHG�YHUVLRQ�RI�LGHDV�DQG�WRSLFV�RULJLQDOO\�SXEOLVKHG�E\�WKH�DXWKRU�LQ
WKH������DUWLFOH���$�0XOWLSOH�/DQG�8VH�&ODVVLILFDWLRQ�6\VWHP�µ�LQ�-RXUQDO�RI�WKH�$PHULFDQ�,QVWLWXWH�RI
3ODQQHUV�9RO�������������$OWKRXJK�:LONHQV��������DQG�6SDUNV��������KDG�DGGUHVVHG�VLPLODU�LVVXHV
HDUOLHU��WKLV�ZDV�WKH�ILUVW�SURSRVDO�RI�D�ODQG�XVH�FODVVLILFDWLRQ�V\VWHP�LQ�WKH�SODQQLQJ�SURIHVVLRQ�WKDW
FDQ�EH�XVHG�DV�D�PXOWLSXUSRVH�WRRO��WR�GHVFULEH�RU�DQDO\]H�H[LVWLQJ�ODQG�XVHV��WR�HYDOXDWH��DQG�WR
SUHVFULEH�IXWXUH�ODQG�XVHV��7KH�DXWKRU�KLJKOLJKWV�WKH�IDFW�WKDW�RQH�RI�WKH�ELJJHVW�GUDZEDFNV�RI�D
WUDGLWLRQDO�FODVVLILFDWLRQ�V\VWHP�LV�LWV�XVHIXOQHVV�IRU�GHVFULELQJ�H[LVWLQJ�FRQGLWLRQV��8VLQJ�WKH�VDPH
V\VWHP�LQ�DSSOLFDWLRQV�WKDW�UHTXLUH�SUHVFULELQJ�IXWXUH�XVHV�LV�DW�EHVW�FOXPV\�DQG�LPSDLUHG��7KH�DXWKRU
GUDZV�H[WHQVLYH�SDUDOOHOV�EHWZHHQ�WKH�XVH�RI�ODQJXDJH�DQG�SODQQLQJ��VXFK�DV�WKH�GLIIHUHQFHV�LQ
DSSUDLVLQJ�D�VLWXDWLRQ��YDOXLQJ�D�VLWXDWLRQ��DQG�XUJLQJ�RU�SXVKLQJ�WRZDUG�D�JRDO�EDVHG�VROXWLRQ��7KH
DXWKRU�VXJJHVWV�WKDW�WKH�WKUHH�PRGHV�LQ�ODQJXDJH�WKHRU\³DSSUDLVLQJ��YDOXLQJ��DQG�XUJLQJ³DUH�VLPLODU
WR�DQDO\VLV��HYDOXDWLRQ��DQG�SUHVFULSWLRQ�LQ�SODQQLQJ�WKHRU\��%HFDXVH�PRVW�FODVVLILFDWLRQ�V\VWHPV�XVHG
LQ�SODQQLQJ�DSSOLFDWLRQV�DUH�GHULYHG�RU�GHYHORSHG�RQO\�WR�DSSUDLVH�RU�HYDOXDWH��WKRVH�DSSOLFDWLRQV�WKDW
UHTXLUH�HYDOXDWLRQ�DQG�SUHVFULSWLRQ�VXIIHU�IURP�DQ�LPSDLUHG�V\VWHP��$OWKRXJK�WKUHH�GHFDGHV�KDYH
SDVVHG�VLQFH�WKLV�GRFXPHQW�ZDV�SXEOLVKHG��WKH�GRPLQDQW�FODVVLILFDWLRQ�LQ�WKH�SURIHVVLRQ�LV�VWLOO
DSSUDLVLYH��+RZHYHU��UHFHQW�IHGHUDO�OHJLVODWLYH�PDQGDWHV�WKDW�SODFH�PRUH�RI�WKH�YDOXDWLRQ�DQG
SUHVFULSWLRQ�IXQFWLRQV�DW�WKH�ORFDO�OHYHOV�DUH�JHQHUDWLQJ�HQRXJK�SUHVVXUH�DQG�WKH�FRQGLWLRQV�QHHGHG�WR
RYHUFRPH�WKLV�OLPLWDWLRQ��,Q�DQ�HYDOXDWLYH�ODQG�XVH�FODVVLILFDWLRQ�V\VWHP��WKH�DXWKRU�VXJJHVWV�XVLQJ
DWWULEXWHV�VXFK�DV�WKH�TXDOLW\�RI�WKH�GHYHORSPHQW�RU�XVH�DV�FULWHULD�IRU�GHYHORSLQJ�FDWHJRULHV�
$FFRUGLQJ�WR�WKH�DXWKRU��VXEVWDQGDUGQHVV�LV�D�ZHOO�HQWUHQFKHG�FRQFHSW�ZRUWK�FODVVLI\LQJ�HYHQ�WKRXJK
TXDOLW\�DW�WKH�KLJK�HQG�LV�VXEMHFWLYH��6LPLODUO\��RWKHU�DWWULEXWHV�VXFK�DV�HFRQRPLF�GXUDELOLW\�DQG�VRFLDO
LPSDFW��KHDOWK��ZHOIDUH��DQG�VDIHW\���PD\�DOVR�EH�H[SDQGHG�WR�SURGXFH�PHDQLQJIXO�HYDOXDWLYH
FDWHJRULHV�WKDW�HQYLURQPHQWDO�DSSOLFDWLRQV�UHTXLUH�IRU�D�FODVVLILFDWLRQ�V\VWHP��$IWHU�WKH�DSSUDLVLYH�DQG
HYDOXDWLYH�PRGHV��WKH�WKLUG�PRGHV�LV�SUHVFULSWLRQ��7KH�DXWKRU�FLWHV�WKH�XVH�RI�FOHDUDQFH�DQG
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GHYHORSPHQW��KRXVLQJ�FRGH�HQIRUFHPHQW��DQG�SULYDWH�UHKDELOLWDWLRQ�DV�FDWHJRULHV�WKDW�QHLWKHU�DQDO\]H
QRU�HYDOXDWH�EXW�LQGLFDWH�FRPPXQLW\�DFWLRQ�DQG�FRQWURO��7KH�VXEMHFWV�RU�DWWULEXWHV�RI�SODQQLQJ�DFWLRQ
DQG�FRQWURO�DUH�FDWHJRULHV�RU�W\SHV�RI�FKDQJHV�GHVFULEHG��DJHQWV�RI�FKDQJH��DQG�PHDQV�RI�FKDQJH�
7\SHV�RI�FKDQJHV�PD\�LQFOXGH�DFWLYLW\�FKDQJHV��XVH�FKDQJHV��SK\VLFDO�FKDQJHV�WR�D�VLWH��RU�QR�FKDQJH�
$JHQWV�RI�FKDQJH�PD\�EH�D�SULYDWH�RU�SXEOLF�HQWLW\��EXW�WKH�DXWKRU�HPSKDVL]HV�WKH�QHHG�WR�IRFXV�RQ
SRVVLEOH�IRUPV�RI�SXEOLF�SULYDWH�UHODWLRQVKLSV�WKDW�EULQJ�DERXW�VXFK�FKDQJHV��7KH�PHDQV�RI�SURGXFLQJ
FKDQJH�LQFOXGH�FDWHJRULHV�VXFK�DV�SHUVXDVLYH�DQG�WDFWLFDO�LQ�DGGLWLRQ�WR�WKH�WUDGLWLRQDO�UHJXODWLYH
�SROLFH�SRZHUV���H[SURSULDWLYH��HPLQHQW�GRPDLQ���DQG�DSSURSULDWLYH��SXEOLF�SXUFKDVH�RU�DFTXLVLWLRQ��
7KH�DXWKRU�VXJJHVWV�WKDW�SUHFLVH�ODQG�XVH�FODVVLILFDWLRQ�V\VWHPV�WKDW�XVH�UHIHUHQWLDO��DSSUDLVLYH��DQG
SUHVFULSWLYH�FDWHJRULHV�FRQQHFWV�WKH�LQWHUHVWV�RI�SODQQLQJ�ZLWK�LWV�FRQFHUQV��7KLV�FRQQHFWLRQ�LV�ZKDW
GHWHUPLQHV�WKH�IRUP�LQ�ZKLFK�ODQG�XVH�GDWD�LV�FROOHFWHG�DQG�RUJDQL]HG�

������������7KH�6RFLDO�(YDOXDWLRQ�RI�1RQ�5HVLGHQWLDO�/DQG�8VH�6XEVWDQGDUGQHVV�&ULWHULD��8UEDQD��,OOLQRLV��%XUHDX�RI
&RPPXQLW\�3ODQQLQJ�

,Q�������DQ�HPHUJLQJ�LVVXH�LQ�ODQG�XVH�SODQQLQJ�ZDV�GHOLQHDWLQJ�VXEVWDQGDUG�QRQUHVLGHQWLDO�ODQG�XVHV�
7KLV�VWDQGDUG�DOORZV�D�ODQG�XVH�FODVVLILFDWLRQ�V\VWHP�WR�FDSWXUH�VSHFLILF�LQIRUPDWLRQ�UHODWLQJ�WR
SRWHQWLDO�SUREOHPV�WKDW�LW�PD\�EH�LPSRVLQJ�RQ�WKH�SK\VLFDO�RU�VRFLDO�HQYLURQPHQW��7KH�DXWKRU
FRQVLGHUV�VHYHUDO�FULWHULD�LQ�RUGHU�WR�GHILQH��VXEVWDQGDUGQHVV��WLJKWO\�DV�LW�UHODWHV�WR�ODQG�XVH
FODVVLILFDWLRQ��7KHVH�FULWHULD�IDOO�LQWR�WKUHH�GLPHQVLRQV�WKDW�KHOS�GHILQH�WKH�GHJUHH�RI�VXEVWDQGDUGQHVV
ZLWKLQ�QRQUHVLGHQWLDO�ODQG�XVHV��4XDOLW\�UHODWHV�WR�FRPIRUW�DQG�FRQYHQLHQFH��&ULWHULD�LQ�WKLV
GLPHQVLRQ�LQFOXGH�DJH��GHWHULRUDWLRQ��GHILFLHQF\�RI�EDVLF�XWLOLWLHV��DQG�ODFN�RI�PRGHUQ�DPHQLWLHV�
(FRQRPLF�GXUDELOLW\�UHODWHV�WR�KRZ�ORQJ�WKH�SDUFHO�ZLOO�FRQWLQXH�WR�EH�XVHIXO�JLYHQ�WKH�FXUUHQW
LQGXVWU\�WUHQGV��,WV�FULWHULD�LQFOXGH�VWUXFWXUDO�GHIHFWV��ODFN�RI�ILUH�UHVLVWDQFH��OHJDO�GLVDELOLWLHV��DQG
HQYLURQPHQWDO�KDQGLFDSV��7KH�WKLUG�GLPHQVLRQ��VRFLDO�LPSDFW��GHILQHV�H[LVWLQJ�QHJDWLYH�LPSDFWV�RQ
VRFLHW\��&ULWHULD�ZLWKLQ�WKLV�GLPHQVLRQ�LQFOXGH�LPSOLFDWLRQV�IRU�ODZ�HQIRUFHPHQW��SURWHFWLRQ�RI
SURSHUW\�DJDLQVW�ORVV�DQG�LQMXU\��SURWHFWLRQ�RI�QHLJKERULQJ�XVHUV�DQG�RZQHUV��DQG�FRQVHUYDWLRQ�RI
UHVRXUFHV�RYHU�GHYHORSPHQW��7KH�RYHUDOO�DGYDQWDJH�RI�LQVWLOOLQJ�WKLV�VWDQGDUG�ZLWKLQ�D�ODQG�XVH
FODVVLILFDWLRQ�V\VWHP�LV�WKDW��E\�FDSWXULQJ�DQG�TXDQWLI\LQJ�WKHVH�GLPHQVLRQV��D�SODQQLQJ�DJHQF\�FDQ
IRFXV�LWV�HIIRUWV�RQ�DOOHYLDWLQJ�QHJDWLYH�LPSDFWV�FDXVHG�E\�VXEVWDQGDUGQHVV��

�������������&ODVVLI\LQJ�5HJLRQV��$�&RQFHSWXDO�$SSURDFK���,QWHUQDWLRQDO�-RXUQDO�RI�5HJLRQDO�6FLHQFHV����QR����

������������8QLIRUPLW\�DQG�)OH[LELOLW\�LQ�WKH�&ODVVLILFDWLRQ�RI�7RSRJUDSKLF�'DWD��3URFHHGLQJV��0RQWUHX[��6ZLW]HUODQG�
,QWHUQDWLRQDO�&RQJUHVV�

7KLV�V\QRSVLV�VKRZV�DSSOLFDWLRQV�XVLQJ�WKH�PXOWLGLPHQVLRQDO�FODVVLILFDWLRQV�WKDW�WKH�DXWKRU�SURSRVHG
LQ�WKH�1HZ�'LUHFWLRQV�LQ�/DQG�8VH�&ODVVLILFDWLRQ��7KLV�H[SHULPHQWDO�FODVVLILFDWLRQ�V\VWHP�IRU�WRSRJUDSKLF
REMHFWV�DFKLHYHV�WKUHH�JRDOV��VWDQGDUGL]DWLRQ�RI�WHUPV�DQG�FDWHJRULHV��IOH[LELOLW\�IRU�UHILQHPHQWV�RI
WHUPV�DQG�FDWHJRULHV��DQG�DELOLW\�WR�H[SDQG�WR�DFFRPPRGDWH�QHZ�FDWHJRULHV�ZLWKRXW�GLVWRUWLQJ�WKH
FODVVLILFDWLRQ
V�VWUXFWXUH��7KH�WRSRJUDSKLF�GDWD�DUH�VWDQGDUGL]HG�E\�JURXSLQJ�FDWHJRULHV�LQWR�WKUHH
PDMRU�W\SHV�RI�SXUSRVHV��UHIHUHQWLDO��DSSUDLVLYH��DQG�SUHVFULSWLYH��8VLQJ�WKHVH�WKUHH�SXUSRVHV�DOORZV
WKH�QDPLQJ��FODVVLI\LQJ��DQG�JURXSLQJ�RI�WRSRJUDSKLF�REMHFWV�LQ�D�PDQQHU�WKDW�VXLWV�WKH�DSSOLFDWLRQ
V
SXUSRVH��7KLV�DOVR�HQVXUHV�WKDW�H[LVWLQJ�WHUPV��VWDQGDUGV��DQG�FODVVLILFDWLRQV�DFFRPPRGDWH�WKH
IUDPHZRUN��,Q�RWKHU�SXEOLFDWLRQV��WKH�DXWKRU�DOVR�VKRZV�KRZ�WKLV�IUDPHZRUN�FDQ�VHUYH�ODQG�XVHV�
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ODQG�XVH�DFWLYLWLHV��DQG�RWKHU�DEVWUDFW�FRQFHSWV��VXFK�DV�ODQG�XVHV�DQG�DFWLYLWLHV�WKDW�DUH�QRW
WRSRJUDSKLF�REMHFWV�

������������7KH�/DQJXDJH�RI�3ODQQLQJ��(VVD\V�RQ�WKH�2ULJLQV�DQG�(QGV�RI�$PHULFDQ�3ODQQLQJ�7KRXJKW��&KDPSDLJQ�
,OOLQRLV��8QLYHUVLW\�RI�,OOLQRLV�3UHVV�

*XWWHQEHUJ�ZURWH�WKLV�FROOHFWLRQ�RI�HVVD\V�DQG�SDSHUV�DERXW�FODVVLILFDWLRQ�V\VWHPV�LQ�ODQG�XVH
SODQQLQJ�RYHU�VHYHUDO�GHFDGHV��7KH�FODVVLILFDWLRQ�V\VWHPV�WKDW�WKH�/%&6�SURMHFW�GHVFULEHV�DUH�LQ�RQH
ZD\�RU�DQRWKHU�FRYHUHG�LQ�WKLV�ERRN��*XWWHQEHUJ
V�SURSRVDO�IRU�D�PXOWLGLPHQVLRQDO�FODVVLILFDWLRQ
V\VWHP�IRU�SODQQLQJ�LV�EDVHG�RQ�WKHVH�HVVD\V��7KH�HVVD\V�H[DPLQH�FODVVLILFDWLRQV�IURP�YDULRXV�DQJOHV�
VRFLDO�DQG�SK\VLFDO�SODQQLQJ�FRQFHSWV��OLQJXLVWLF�WKHRU\��V\PEROLVP��DQG�SHUFHSWLRQV�RI�XUEDQ
VWUXFWXUH�DQG�JURZWK��*XWWHQEHUJ�WUDFHV�WKH�GLIIHUHQFHV�LQ�HPSKDVLV�LQ�VRFLDO�YHUVXV�SK\VLFDO�SODQQLQJ
FRQFHSWV�WKDW�DIIHFW�WKH�SXUSRVH�RI�SODQQLQJ�DQG�WKHUHIRUH�WKH�FODVVLILFDWLRQ�V\VWHP��7KH
PXOWLGLPHQVLRQDO�FODVVLILFDWLRQ�V\VWHP��ZKLFK�LV�FRYHUHG�LQ�WKH�FKDSWHU���1HZ�'LUHFWLRQV�LQ�/DQG�8VH
&ODVVLILFDWLRQ���LV�EDVHG�RQ�WKH�GLIIHUHQFHV�LQ�ODQG�SROLFLHV�EHWZHHQ�VRFLDO�DQG�SK\VLFDO�SODQQLQJ
FRQFHSWV��6HH�WKH�DQQRWDWLRQ�IRU�*XWWHQEHUJ��������IRU�D�PRUH�GHWDLOHG�GHVFULSWLRQ��)RU�FODVVLI\LQJ
UHJLRQV��*XWWHQEHUJ�XVHV�WKH�VDPH�WKUHH�PRGHV�RU�W\SHV�RI�SODQQLQJ�SXUSRVHV�WR�GHYHORS�D
FODVVLILFDWLRQ�V\VWHP��7KURXJK�H[DPSOHV��WKH�DXWKRU�VKRZV�KRZ�WKH�SXUSRVH�RI�SODQQLQJ�FDQ�KHOS
LGHQWLI\�SODQQLQJ�WHUPLQRORJLHV��8VLQJ�SDWWHUQV�LQ�KXPDQ�EHKDYLRU��ODQJXDJH��DQG�UHJLRQDO�VWXGLHV��WKH
DXWKRU�FODVVLILHV�DOO�SODQQLQJ�SXUSRVHV�DV�HLWKHU�UHIHUHQWLDO��DSSUDLVLYH��RU�SUHVFULSWLYH��7KH�DXWKRU�DOVR
WUDFHV�WKH�KLVWRU\�RI�$PHULFDQ�SODQQLQJ�LQ�WHUPV�RI�WKH�SROLFLHV�WKDW�DIIHFWHG�WKH�ZD\�ODQG�ZDV
WUHDWHG��)RU�H[DPSOH��KH�RXWOLQHV�WKH�PDMRU�GLIIHUHQFHV�LQ�SODQQLQJ�EHWZHHQ�WKH�HDVWHUQ�DQG�ZHVWHUQ
8�6��(DFK�KDG�LWV�HIIHFW�RQ�WKH�ZD\�SODQQLQJ�LV�SHUFHLYHG�DQG��WKHUHIRUH��LWV�SXUSRVH�DQG�WKH�W\SH�RI
FODVVLILFDWLRQ�V\VWHP�QHFHVVDU\�WR�VDWLVI\�WKH�JRDOV��7KH�ZHVWHUQ�UHJLRQV�DUH�FKDUDFWHUL]HG�DV��WKH
MRLQLQJ�RI�YDOXHV�RI�IDPLO\�IDUPLQJ�ZLWK�WKH�RSSRUWXQLW\�RI�FRPPHUFLDO�DJULFXOWXUH��DQG�WKH�HDVWHUQ
UHJLRQV�DV�D��PDUULDJH�RI�WRZQ�DQG�FRXQWU\���*XWWHQEHUJ�VXPPDUL]HV�$PHULFDQ�SODQQLQJ�SROLFLHV�LQ
WKH�WZHQWLHWK�FHQWXU\�LQ�WKUHH�PDMRU�WLPH�SHULRGV��3URJUHVVLYH�(UD��������������'HSUHVVLRQ�(UD
�������������DQG�0RGHUQ�(UD�������SUHVHQW���)URP�FODVVLI\LQJ�LQGLYLGXDO�SURSHUWLHV�DQG�UHJLRQV�
*XWWHQEHUJ�H[SODLQV�WUDQVQDWLRQDO�ODQG�XVH�LVVXHV��7KH�SODQQLQJ�SROLFLHV�XQGHUO\LQJ�WKHVH�DUH�PDLQO\
HFRQRPLF�DQG�HQYLURQPHQWDO�LVVXHV��DQG�WKHLU�XQLWV�PD\�EH�VLPLODU�WR�ORFDO�SODQQLQJ��EXW�WKH\�DOZD\V
LQFOXGH�DVSHFWV�RI�JOREDO�FRPPHUFH�RU�WKH�HQYLURQPHQW��)RU�H[DPSOH��PXOWLQDWLRQDO�DQG
WUDQVQDWLRQDO�HFRQRPLF�HQWLWLHV�GLYLGH�WKH�ZRUOG�RUGHU�LQWR�HFRQRPLF�XQLWV�DQG�HQYLURQPHQWDO�LVVXHV
LQWR�UHJLRQV�UHODWHG�E\�QDWXUH��UHVRXUFHV��RU�SROOXWLRQ��7KH�ERRN�FRQFOXGHV�ZLWK�D�VHULHV�RI�HVVD\V
DERXW��XUEDQ�VWUXFWXUH�DQG�JURZWK��KRZ�WKH�VWUXFWXUH�LV�LQIOXHQFHG�E\�DQG�UHODWHG�WR�SHRSOH�
JHRJUDSKLF�GLVWDQFHV�EHWZHHQ�IDFLOLWLHV��DQG�FRPPXQLW\�VL]H�

+RZDUG��-RKQ�7���������&RPPHQW�RQ�
7KH�3ODQQLQJ�$SSURDFK�WR�&DWHJRULHV�RI�/DQG�8VH
���-RXUQDO�RI�WKH
$PHULFDQ�,QVWLWXWH�RI�3ODQQHUV����QR�����������

$V�D�IROORZ�XS�WR�WKH�:LONHQV�SURSRVDO�LQ��7KH�3ODQQLQJ�$SSURDFK�WR�&DWHJRULHV���VHH�:LONHQV
�������WKH�DXWKRU�SURSRVHV�D�IHZ�DGGLWLRQDO�VWHSV��2QH�LV�WR�XUJH�WKH�$�,�3��%RDUG�RI�*RYHUQRUV�WR
LQLWLDWH�D�VWDQGDUGV�SURFHVV�ZLWK�DGHTXDWH�UHVRXUFHV�DQG�WR�KDYH�WKH�FODVVLILFDWLRQ�V\VWHP�GHYHORSHG
LQ�WZR�VWDJHV��7KH�ILUVW�VWDJH�ZRXOG�EH�WR�DGRSW�DQ�LQWHULP�FODVVLILFDWLRQ�V\VWHP�OLNH�WKH�RQH�XVHG�IRU
WKH�FLW\�RI�/RV�$QJHOHV��7KLV�LQWHULP�V\VWHP�FDQ�WKHQ�EH�IROORZHG�E\�D�PRUH�GHWDLOHG�FODVVLILFDWLRQ
V\VWHP�EDVHG�RQ�WKH�VFLHQFH�RI�XUEDQ�SODQQLQJ�IRU�ERWK�GLDJQRVWLFV�DQG�SUHVFULSWLYH�DSSOLFDWLRQV�
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+RZH��5H[�&���������5HYLHZ�RI�/DQG�&ODVVLILFDWLRQ�IRU�/DQG�8VHV�0DQDJHPHQW�DQG�9DOXDWLRQ���7KH�5HDO
(VWDWH�$SSUDLVHU�DQG�$QDO\VW����

,GDKR�'HSW��RI�:DWHU�5HVRXUFHV��������,GDKR�*HRJUDSKLF�,QIRUPDWLRQ�&HQWHU��2QOLQH��%RLVH��6WDWH�RI�,GDKR�
$YDLODEOH��KWWS���ZZZ�LGZU�VWDWH�LG�XV�LGZU�SODQSRO�WHFKVHUY�UHVLQIR�JLV�KWP��/DVW�$FFHVVHG����
1RYHPEHU������

7KLV�VLWH�FRQWDLQV�WKH�*,6�GDWD�DQG�ILOH�KROGLQJV�RI�WKH�,GDKR�'HSDUWPHQW�RI�:DWHU�5HVRXUFHV��8VH
WKLV�VLWH�WR�YLHZ�WKH�,GDKR�*,6�PHWDGDWD�VWDQGDUGV�

,GDKR�*HRORJLFDO�6XUYH\��������'LJLWDO�0DSSLQJ�DQG�,QIRUPDWLRQ�/DE��2QOLQH��0RVFRZ��8QLYHUVLW\�RI�,GDKR�
$YDLODEOH��KWWS���ZZZ�XLGDKR�HGX�LJV�GPLBODE�KRPHBGPL�KWPO��/DVW�$FFHVVHG�����1RYHPEHU
�����

7KH�VLWH�FRQWDLQV�JHRORJLF�VSDWLDO�LQIRUPDWLRQ�DERXW�,GDKR��LQFOXGLQJ�JHRORJLF�PDSV�DQG
VSDWLDO�JHRORJLF�GDWDEDVHV�

,QVWLWXW�G
$PpQJDJHPHQW�UW�G
8EDQLVPH�GH�OD�5pJLRQ�G
OOH�GH�)UDQFH��&DWHJRULHV�IRU�/DQG�XVH�0RGHV��026���$U
5HJLRQDO�,QYHQWRU\�RI�/DQG�8VH��3DULV��)UDQFH��,QVWLWXW�G
$PpQJDJHPHQW�UW�G
8EDQLVPH�GH�OD�5pJLRQ
G
OOH�GH�)UDQFH��

,QVWLWXWH�RI�7UDQVSRUWDWLRQ�(QJLQHHUV��������7UDQVSRUWDWLRQ�3ODQQLQJ�+DQGERRN��(QJOHZRRG�&OLIIV��1HZ�-HUVH\�
3UHQWLFH�+DOO�

,QWHU�&RXQW\�5HJLRQDO�3ODQQLQJ�&RPPLVVLRQ��������/DQG�8VH�&ODVVLILFDWLRQ�0DQXDO��'HQYHU��&RORUDGR��,QWHU�
&RXQW\�5HJLRQDO�3ODQQLQJ�&RPPLVVLRQ�

,QWHUQDWLRQDO�$VVRFLDWLRQ�RI�$VVHVVLQJ�2IILFHUV��������6WDQGDUG�RQ�3URSHUW\�8VH�&RGHV��&KLFDJR��,OOLQRLV�
,QWHUQDWLRQDO�$VVRFLDWLRQ�RI�$VVHVVLQJ�2IILFHUV�

.KRUUDP��6LDPDN��������&RPSDULVRQ�RI�/DQGVDW�066�DQG�70�'DWD�IRU�8UEDQ�/DQG�8VH�&ODVVLILFDWLRQ��5DOHLJK�
1RUWK�&DUROLQD��1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��6FKRRO�RI�)RUHVW�5HVRXUFHV��

.LQJ��5RELQ�%��������/DQG�8VH�&RYHU�&ODVVLILFDWLRQ�IRU�WKH�3URSRVHG�6XSHUFRQGXFWLQJ�6XSHUFROOLGHU�6WXG\�$UHD�
1RUWKHDVWHUQ�,OOLQRLV��&KDPSDLJQ��,OOLQRLV��8QLYHUVLW\�RI�,OOLQRLV�

.OHLQ��'HQQLV�+��������*UDSKLF�'DWDEDVH�6WUXFWXUH��'XEXTXH��,RZD��(DJOH�3RLQW�6RIWZDUH�

/DNRII��*HRUJH��������:RPHQ��)LUH��DQG�'DQJHURXV�7KLQJV��:KDW�&DWHJRULHV�5HYHDO�$ERXW�WKH�0LQG��&KLFDJR�
,OOLQRLV��8QLYHUVLW\�RI�&KLFDJR�3UHVV�

7KLV�LV�DQ�H[SDQVLYH�ERRN�LQ�WKH�ILHOG�RI�FRJQLWLYH�VFLHQFHV�VXPPDUL]LQJ�UHFHQW�UHVHDUFK�ILQGLQJV�DQG
LGHDV�DERXW�FRQFHSWXDO�WKRXJKW�SURFHVV�LQ�KXPDQV��,WV�IRFXV�LV�RQ�FDWHJRULHV�DQG�KRZ�WKH\�DUH�PDGH
WR�ILW�WKH�UHDO�RU�SHUFHLYHG�ZRUOG�LQ�ODQJXDJH��DFWLRQ��DQG�WKRXJKW��7KH�FHQWUDO�WKHVLV�RI�WKLV�ZRUN
UHIXWHV�WKH�FODVVLFDO�YLHZ��DOVR�NQRZQ�DV�WKH�WUDGLWLRQDO�YLHZ��ZKLFK�LV�EDVHG�RQ�$ULVWRWOH
V�&DWHJRULHV�
WKDW�PHPEHUV�RI�D�FDWHJRU\�VKDUH�VRPH�FRPPRQ�SURSHUWLHV�DQG�FDWHJRULHV�DUH�GHILQHG�VROHO\�E\�WKHVH
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SURSHUWLHV��%HFDXVH�FDWHJRULHV�DERXW�FRQFHSWV��DV�RSSRVHG�WR�REVHUYDEOH�WKLQJV��DUH�GHULYHG�IURP
KXPDQ�H[SHULHQFH��SHUFHSWLRQ��DQG�VRFLDO�HQYLURQPHQW��FRJQLWLYH�VFLHQWLVWV�QRZ�ILQG�WKDW�WKH�FODVVLFDO
YLHZ�LV�MXVW�RQH�RI�PDQ\�ZD\V�RI�GHILQLQJ�FDWHJRULHV��)RU�H[DPSOH��VRPH�FRQFHSWXDO�FDWHJRULHV�JR
EH\RQG�OLWHUDO�UHSUHVHQWDWLRQ�RI�UHDO�ZRUOG�REMHFWV�DQG�UHO\�RQ�PHWDSKRU�DQG�LPDJLQDWLRQ��WKDW�LV�
SURSHUWLHV�EDVHG�RQ�WKH�REVHUYHU�DQG�QRW�WKH�REMHFW�REVHUYHG�DOVR�GHWHUPLQH�FDWHJRULHV��(YHQ�IRU
VRPH�RI�WKH�REVHUYDEOH�FKDUDFWHULVWLFV��HYLGHQFH�IURP�UHVHDUFK�FRYHUHG�LQ�WKLV�ERRN�LPSOLHV�WKDW
VRPH�FDWHJRULHV�PD\�KDYH�PHPEHUV�WKDW�GR�QRW�VKDUH�D�VLQJOH�FRPPRQ�SURSHUW\�DPRQJ�WKHPVHOYHV�
WKH\�DUH��QHYHUWKHOHVV��JURXSHG�WRJHWKHU�HYHQ�LI�VRPH�RI�WKHP�DUH�UHODWHG��7KH�ERRN
V�WLWOH�LV�EDVHG�RQ
D�FRPSHOOLQJ�H[DPSOH�RI�VXFK�D�FRPSOH[�FDWHJRU\��,W�UHIHUV�WR�VRPH�PHPEHUV�RI�D�FDWHJRU\�IRU�ZKLFK
WKH�$XVWUDOLDQ�DERULJLQDO�ODQJXDJH��'\LUEDO��XVHV�WKH�ZRUG��EDODQ���ZKHUH�WKH�FRQFHSW�HPERGLHG�E\
WKLV�WHUP�DOVR�LQFOXGHV�WKLQJV�ZKLFK�DUH�QRW�GDQJHURXV�WRR��,Q�IDFW��WKHUH�LV�QR�RQH�SURSHUW\�VKDUHG�E\
DOO�WKH�PHPEHUV�RI�WKLV�FDWHJRU\��%HFDXVH�PDQ\�FDWHJRULHV�IRU�ODQG�XVHV��XQOLNH�ODQG�FRYHU��DUH
FRQFHSWXDO�DQG�QRW�DOZD\V�REVHUYDEOH��WKH�LPSOLFDWLRQ�RI�WKH�WKHRU\�RI�FRJQLWLYH�PRGHOV�RQ�FRQFHSWV
OLNH�ODQG�XVH�LQ�SODQQLQJ�FDQ�EH�SURIRXQG��*XWWHQEHUJ��������&K�����ILUVW�GLVFXVVHG�VXFK�FRPSOH[
FDWHJRULHV�LQ�FLW\�SODQQLQJ�DQG�WKH�UROH�ODQG�XVH�WHUPLQRORJ\�SOD\V�LQ�QRW�RQO\�GHILQLQJ�FDWHJRULHV��EXW
DOVR�ZKDW�SODQQLQJ�LV�

/DQG��1LFKRODV���������7KH�&ODVVLILFDWLRQ�DQG�&RGLQJ�RI�6SDWLDO�,QIRUPDWLRQ���3K�'��GLVV���(DVW�/RQGRQ
3RO\WHFKQLF�

7KH�DXWKRU�SURSRVHV�D�QDWLRQDO�ODQG�XVH�FODVVLILFDWLRQ�VWDQGDUG�EDVHG�RQ�D�PXOWL�KLHUDUFKLFDO�V\VWHP�
$V�SURSRVHG��WKH�V\VWHP�LV�LQWHQGHG�SULPDULO\�WR�VWDQGDUGL]H�FDUWRJUDSKLF�PDSSLQJ�LQ�WKH�8QLWHG
.LQJGRP�E\�2UGQDQFH�6XUYH\��,W�LQFOXGHV�WHUPV�WKDW�DUH�PRVWO\�DVVRFLDWHG�ZLWK�WRSRJUDSKLF
DSSOLFDWLRQV��$OWKRXJK�WKHUH�DUH�VRPH�ODQG�XVHV�DQG�ODQG�XVH�DFWLYLWLHV�LQ�WKH�FODVVLILFDWLRQ�V\VWHP�
WKH\�DUH�PRVWO\�WR�FODULI\�WRSRJUDSKLF�GHOLQHDWLRQ�LQ�FDUWRJUDSK\�DSSOLFDWLRQV��7KH�HVVHQWLDO�IHDWXUH�RI
WKLV�FODVVLILFDWLRQ�V\VWHP�LV�WKH�WKHVDXUXV�RI�ODQG�XVH�DQG�WRSRJUDSKLF�WHUPV��7KH�WKHVDXUXV�LQFOXGHV
IHDWXUHV�DQG�DWWULEXWH�GHILQLWLRQV�RUJDQL]HG�LQ�D�IRUPDW�VLPLODU�WR�D�OLEUDU\�FODVVLILFDWLRQ�V\VWHP��(DFK
HQWU\�LQ�WKH�WKHVDXUXV�GDWDEDVH�FRQVLVWV�RI�ILHOGV�IRU�GHILQLWLRQV��V\QRQ\PV��UHODWHG�WHUPV��QDUURZ
WHUPV��DQG�WKH�JHQHULF�ODQG�XVH�FDWHJRULHV�WR�ZKLFK�WKH�WHUP�DSSOLHV��)RU�H[DPSOH��D�EXV�VWDWLRQ�LV
GHILQHG�DV�WKH�SODFH�ZKHUH�WKH�EXV�VWDUWV��EUHDNV��RU�HQGV�LWV�MRXUQH\�DQG�DW�WKH�SRLQW�ZKHUH
SDVVHQJHUV�GLVHPEDUN��,W�LV�XQGHU�WKH�FODVV��&RQVWUXFWHG�&RYHU��7UDQVSRUW�$VVRFLDWHG��5RDG����%XV
WHUPLQDO�LV�LWV�V\QRQ\P��5HODWHG�WHUPV�DUH�DLU�WHUPLQDO��IHUU\�WHUPLQDO��IUHLJKW�WHUPLQDO��SDVVHQJHU
WHUPLQDO��FRDFK�VWDWLRQ��DQG�PDLQOLQH�VWDWLRQ��(DFK�RI�WKH�UHODWHG�WHUPV��EURDGHU�WHUPV��DQG�QDUURZHU
WHUPV�KDYH�VHSDUDWH�HQWULHV�LQ�WKH�WKHVDXUXV��DV�GRHV�WKH�WHUP��&RQVWUXFWHG�&RYHU���7KH�DXWKRU
V
LQWHQWLRQ�LV�WR�KDYH�PXOWLSOH�RU�XQOLPLWHG�KLHUDUFKLHV�ZLWKRXW�KDYLQJ�D�IL[HG�QXPEHU�RI�OHYHOV�ZKHUH
DQ�REMHFW��ODQG�IRUP��FRXOG�EH�DVVLJQHG�RQH�RU�PRUH�FDWHJRULHV��0XFK�OLNH�ORFDWLQJ�D�ERRN�LQ�D�OLEUDU\
FDWDORJ�V\VWHP��WKH�REMHFW�FDQ�EH�UHIHUHQFHG�WKURXJK�PXOWLSOH�FDWHJRULHV�DQG�FODVVHV��7KH�SULQFLSOH
MXVWLILFDWLRQ�LV�WKURXJK��IDFHW�DQDO\VLV���ZKLFK�LV�VLPLODU�WR�WKH�GLPHQVLRQV�LQ�ODQG�FODVVLILFDWLRQ�WKDW
*XWWHQEHUJ��������������SURSRVHG��+RZHYHU��WKH�FODVVLILFDWLRQ�V\VWHP�GRHV�QRW�DGGUHVV�WKH�TXHVWLRQV
UHODWHG�WR�ODQG�EDVHG�GDWD��)RU�H[DPSOH��KRZ�FDQ�PXOWLSOH�JURXSLQJV�DFFRXQW�IRU�RYHU�FRXQWLQJ��WKH
����SHUFHQW�SUREOHP���$�WKHVDXUXV�IRUPDW�SURYLGHV�RQO\�RQH�YLHZ�RI�WKH�FODVVLILFDWLRQ�V\VWHP�DW�D
WLPH³WUXH�GHILQLWLRQ��,W�GRHV�QRW�HDVLO\�SURYLGH�YLHZV�RI�UHODWLRQVKLSV�EHWZHHQ�FDWHJRULHV��7KH
DXWKRU�DOVR�DVVHUWV�WKDW�D�FRGLQJ�V\VWHP�LV�QRW�UHTXLUHG�EHFDXVH�HDFK�WHUP�LV�D�GHILQLWLRQ�LQ�WKH
WKHVDXUXV��ZKLFK�LV�D�FRGH�LWVHOI��,Q�SUDFWLFH��PDQ\�DSSOLFDWLRQV�SURGXFH�GDWD�WKDW�FDQQRW�EH��FURVV
ZDONHG��ZLWKRXW�D�FRGLQJ�V\VWHP��0RUHRYHU��ZLWKRXW�D�FRGLQJ�VFKHPH��HYHU\�GDWD�H[FKDQJH�ZRXOG
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UHTXLUH�D�WUDQVODWLRQ�VWHS�HYHQ�ZKHQ�ERWK�WKH�RULJLQDO�DSSOLFDWLRQ�DQG�WKH�GHVWLQDWLRQ�DSSOLFDWLRQ
VKDUH�FODVVLILFDWLRQ�V\VWHPV�

/DQJNIRUG��3KLOOLS�0���DQG�5��.HLWK�6HPSOH���������&ODVVLILFDWLRQ�DQG�*HRJUDSK\���*HRJUDSKLD�3RORQLFD��������
���

/HH��.\RR�6HRFN��������(VWLPDWLQJ�)ORRGSODLQV�)URP�'70�'DWD�IRU�8VH�:LWK�/DQGVDW�/DQG�&RYHU�&ODVVLILFDWLRQ�
&KDPSDLJQ��,OOLQRLV��8QLYHUVLW\�RI�,OOLQRLV�DW�8UEDQD�&KDPSDLJQ�

/HKPDQ��5REHUW��������7KH�=RQLQJ�'LFWLRQDU\��%DUULH��2QWDULR��&DQDGD��/HKPDQ�DQG�$VVRFLDWHV�

7KLV�GLFWLRQDU\�GHILQHV�WHUPV�W\SLFDOO\�IRXQG�LQ�D�]RQLQJ�RUGLQDQFH��$OO�RI�WKH�GHILQLWLRQV�LQ�WKH
GLFWLRQDU\�DUH�IRXQG�LQ�SODQV�RU�RUGLQDQFHV�E\�PXQLFLSDO�JRYHUQPHQWV�WKURXJKRXW�WKH�8QLWHG�6WDWHV�
7KH�'LFWLRQDU\�FRQWDLQV�D�WRSLFDO�LQGH[�LQ�WKH�EHJLQQLQJ��7KH�WRSLFDO�LQGH[�OLVW�WHUPV�IRU�UHVLGHQWLDO
XVHV��FRPPHUFLDO��LQGXVWULDO��LQVWLWXWLRQDO��RSHQ�VSDFH��WRXULVP��DJULFXOWXUDO��EXLOGLQJ�VWUXFWXUHV��DQG
ODQGVFDSH��SDUNLQJ��ZDWHU��WUDQVSRUWDWLRQ��VLJQDJH��DQG�RFFXSDWLRQDO�WHUPV�

/HQFR��0LFKHO���DQG�<��+H\PDQ��������6WXG\�RI�WKH�6WDWH�DQG�&KDQJHV�RI�WKH�8SSHU�9DOOH\�LQ�WKH�$OSLQH�0RXQWDLQV�
*UD]��$XVWULD��)UHQFK�0LQLVWU\�RI�(QYLURQPHQW�

/LQFROQ�/DQFDVWHU�&RXQW\�3ODQQLQJ�'HSDUWPHQW��������&LW\�&RXQW\�3ODQQLQJ�'HSDUWPHQW�/DQG�8VH�,QYHQWRU\
&RGLQJ�&RQYHQWLRQV��/LQFROQ��1HEUDVND��/LQFROQ�/DQFDVWHU�&LW\�&RXQW\�*RYHUQPHQW��

/RJLH��*RUGRQ��������*ORVVDU\�RI�3RSXODWLRQ�DQG�+RXVLQJ��1HZ�<RUN�&LW\��1HZ�<RUN��(OVHYLHU�3XEOLVKLQJ
&RPSDQ\�

7KLV�VRXUFH�GHILQHV�ODQG�XVH�WHUPV�LQ�(QJOLVK��)UHQFK��,WDOLDQ��*HUPDQ��'XWFK��DQG�6ZHGLVK��7KH
JORVVDU\�FRYHUV�SODQQLQJ�WHUPV�WKDW�GHDO�ZLWK�GHPRJUDSK\�DQG�SRSXODWLRQ��EXLOGLQJ�VWUXFWXUH�
VWDWLVWLFV��DQG�KRXVLQJ�SROLF\��,Q�DGGLWLRQV��WKH�JORVVDU\�DOVR�GHILQHV�VRFLDO�VFLHQFH�WHUPV�WKDW�GHDO�ZLWK
PLJUDWLRQ��IDPLO\��DQG�VRFLHW\�

/RV�$ODPRV�1DWLRQDO�/DERUDWRU\��������)DFLOLW\�IRU�,QIRUPDWLRQ�0DQDJHPHQW��$QDO\VLV��DQG�'LVSOD\��),0$'��
2QOLQH��/RV�$ODPRV��&DOLIRUQLD��/RV�$ODPRV�1DWLRQDO�/DERUDWRU\��$YDLODEOH�
KWWS���HHV�ODQO�JRY�ILPDG��/DVW�$FFHVVHG�����1RYHPEHU������

7KH�)DFLOLW\�IRU�,QIRUPDWLRQ�0DQDJHPHQW��$QDO\VLV�DQG�'LVSOD\�FRQWDLQV�WRROV�DQG�V\VWHPV�QHHGHG
WR�VXSSRUW�WKH�ODUJH�DPRXQW�RI�VSDWLDO�DQG�WDEXODU�GDWD��7KHUH�DUH�PDSV�RI�RUWKRSKRWRV�DQG�GLJLWDO
HOHYDWLRQ�PRGHOV�

/RV�$QJHOHV��&RXQW\�RI��������0DOLEX�6DQWD�0RQLFD�0RXQWDLQV�$UHD�3ODQ��/RV�$QJHOHV��&DOLIRUQLD��&RXQW\�RI
/RV�$QJHOHV�

������������6DQWD�&ODULWD�9DOOH\�$UHD�3ODQ��/RV�$QJHOHV��&DOLIRUQLD��&RXQW\�RI�/RV�$QJHOHV�

������������+DFLHQGD�DQG�5RZODQG�+HLJKWV�$UHD�3ODQ��/RV�$QJHOHV��&DOLIRUQLD��&RXQW\�RI�/RV�$QJHOHV�
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/RYHMR\��3��6��Q�G���7KHRU\�DQG�3UDFWLFH�LQ�/DQG�&ODVVLILFDWLRQ���-RXUQDO�RI�/DQG�DQG�3XEOLF�(FRQRPLFV���������

0DULHWWD��&LW\�RI��������*HQHUDO�/DQG�XVH�0DS��0DULHWWD��*HRUJLD��&LW\�RI�0DULHWWD

0DUN��'DYLG�0���DQG�$�8��)UDQN��������&RJQLWLYH�DQG�/LQJXLVWLF�$VSHFWV�RI�*HRJUDSKLF�6SDFH��%RVWRQ�
0DVVDFKXVHWWV��.OXZHUH�$FDGHPLF�3XEOLVKHUV�

0DUVKDOO��1HLO�DQG�3HWHU�:RRG��������6HUYLFHV�DQG�6SDFH��.H\�$VSHFWV�RI�8UEDQ�DQG�5HJLRQDO�'HYHORSPHQW��1HZ
<RUN�&LW\��1HZ�<RUN��-RKQ�:LOH\�DQG�6RQ�

0DU\ODQG�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��:DWHU�5HVRXUFHV�$GPLQLVWUDWLRQ��������:HWODQG�0DSSLQJ�
$QQDSROLV��0DU\ODQG��0DU\ODQG�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�

0DU\ODQG�'HSDUWPHQW�RI�6WDWH�3ODQQLQJ��������7KH�/DQG�8VH�&ODVVLILFDWLRQ�6\VWHP��%DOWLPRUH��0DU\ODQG��6WDWH�RI
0DU\ODQG�

)XQGHG�E\�WKH�8�6��'HSDUWPHQW�RI�+RXVLQJ�DQG�8UEDQ�'HYHORSPHQW�DQG�WKH�1DWLRQDO�$HURQDXWLFV
DQG�6SDFH�$GPLQLVWUDWLRQ��1$6$���WKLV�UHSRUW�GHVFULEHV�WKH�PHWKRGRORJLHV�DQG�FKDUDFWHULVWLFV�RI
ODQG�XVH�LQYHQWRULHV�DQG�FODVVLILFDWLRQ�VFKHPHV�IRU�FRXQW\�ODQG�XVH�PDSV��%HFDXVH�WKH�FRXQW\�ODQG�
XVH�PDSV�IRUP�WKH�EDVLV�RI�WKH�VWDWHZLGH�ODQG�XVH�SODQ��WKH�0DU\ODQG�6WDWH�3ODQQLQJ�2IILFH
GHYHORSHG�WKH�PHWKRGRORJLHV�WR�VWDQGDUGL]H�LQYHQWRU\�PHWKRGV�DQG�FODVVLILFDWLRQV��7KH�PHWKRGV
GHVFULEH�KRZ�ODQG�FRYHU�GDWD�IURP�VDWHOOLWH�LPDJHU\�DW�WKH�����������VFDOH�IURP�1$6$�DQG�KLVWRULF
GDWD�IURP�DHULDO�SKRWRJUDSKV�IURP�8�6��'HSDUWPHQW�RI�$JULFXOWXUH�PDSV�DW�WKH����������VFDOH�FDQ�EH
LQWHJUDWHG�ZLWK�ORFDO�ODQG�XVH�GDWD�IRU�GHYHORSLQJ�FRXQW\�ODQG�XVH�PDSV��7KH�FODVVLILFDWLRQ�VFKHPH�LV
D�PRGLILHG�YHUVLRQ�RI�WKH�$QGHUVRQ�/HYHO�,,,�GHYHORSHG�E\�WKH�86*6�LQ�������0RGLILFDWLRQV�DOORZHG
WKH�LQWHJUDWLRQ�RI�ODQG�FRYHU�W\SHV�ZLWK�ODQG�XVH�FDWHJRULHV�E\�FRUUHODWLQJ�KLVWRULF�PDS�GDWD�ZLWK
H[LVWLQJ�ODQG�XVHV�DQG�XVLQJ�VWDQGDUG�DVVXPSWLRQV�IRU�GLIIHUHQFHV�LQ�VFDOH��7KH�UHVXOWDQW�FODVVLILFDWLRQ
VFKHPH�LQFOXGHV�FDWHJRULHV�IRU�ODQG�FRYHU��IURP�$QGHUVRQ�/HYHO�,,���ODQG�XVHV�OLNH�UHWDLO��ZKROHVDOH�
LQGXVWULDO��HWF���IURP�$QGHUVRQ�/HYHO�,,,���DQG�VWDQGDUGV�IRU�XQLWV�RI�PHDVXUHPHQW�����DFUH�JULGV�IRU
VRPH�XVHV���7KH�DSSHQGLFHV�LQ�WKH�UHSRUW�FRQWDLQ�WZR�VHWV�RI�GHILQLWLRQV³EHIRUH�DQG�DIWHU�DSSO\LQJ
WKH�VWDQGDUG³DQG�GHWDLOV�RI�FKDQJHV�WR�WKH�FDWHJRULHV�IURP�$QGHUVRQ�

0DVVDFKXVHWWV��7KH�&RPPRQZHDOWK�RI��'HSDUWPHQW�RI�5HYHQXH��'LYLVLRQ�RI�/RFDO�6HUYLFHV��������*XLGHOLQHV
IRU�&ODVVLILFDWLRQ�DQG�7D[DWLRQ�RI�3URSHUW\�$FFRUGLQJ�WR�8VH��3URSHUW\�7\SH�&ODVVLILFDWLRQ�&RGHV��%RVWRQ�
0DVVDFKXVHWWV��7KH�&RPPRQZHDOWK�RI�0DVVDFKXVHWWV�

0DVVDFKXVHWWV�([HFXWLYH�2IILFH�RI�(QYLURQPHQWDO�$IIDLUV��������0DVV*,6�'DWDOD\HU�'HVFULSWLRQV�DQG�D�*XLGH�WR
8VHU�6HUYLFHV��6RPHUVHW��0DVVDFKXVHWWV��0DVVDFKXVHWWV�([HFXWLYH�2IILFH�RI�(QYLURQPHQWDO�$IIDLUV�

0F&UDU\��6WHYHQ��&ROLQ�2��%HQMDPLQ��DQG�9LMD\�(��$PEDYDQHNDU���������&RQVHQVXV�%XLOGLQJ�LQ�6PDOO
&RPPXQLWLHV���-RXUQDO�RI�8UEDQ�3ODQQLQJ�DQG�'HYHORSPHQW������QR�����������

0F+DUJ��,DQ�/��������'HVLJQ�:LWK�1DWXUH��*DUGHQ�&LW\��1HZ�<RUN��$PHULFDQ�0XVHXP�RI�1DWXUDO�+LVWRU\�

7KLV�LV�0F+DUJ
V�LQIOXHQWLDO�ZRUN�RQ�HQYLURQPHQWDO�DVVHVVPHQW�WHFKQLTXHV�IRU�SK\VLFDO�SODQQLQJ��,W
VKRZV�WKH�XVH�RI�RYHUOD\�PHWKRGV�WR�LGHQWLI\�DUHDV�FRQVWUDLQHG�E\�HQYLURQPHQWDO��VRFLDO��FXOWXUDO��DQG
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HFRQRPLF�IDFWRUV��,Q�RQH�H[DPSOH��ZKLFK�LOOXVWUDWHV�URXWH�VHOHFWLRQ�IRU�D�URDG��WKH�DXWKRU�LGHQWLILHV
VHYHUDO�FRQVWUDLQWV��HDFK�ZLWK�LWV�RZQ�VXLWDELOLW\�VFDOH��)RU�LQVWDQFH��XQGHU�SK\VLRJUDSKLF�REVWUXFWLRQV�
VORSH��VXUIDFH�GUDLQDJH��VRLO�GUDLQDJH��EHGURFN�IRXQGDWLRQ��VRLO�IRXQGDWLRQ��DQG�VXVFHSWLELOLW\�WR
HURVLRQ�DUH�VHSDUDWH�OD\HUV��(DFK�OD\HU�FRQVLVWV�RI�VXLWDELOLW\�]RQHV�������DQG����)RU�VORSHV��WKHVH�]RQHV
FRUUHVSRQG�WR�DUHDV�ZLWK�VORSHV�RI�DW�OHDVW����SHUFHQW��DUHDV�EHWZHHQ����SHUFHQW�DQG���SHUFHQW��DQG
DUHDV�ZLWK�VORSHV�RI�OHVV�WKDQ���SHUFHQW��6LPLODUO\��IRU�VRFLDO�YDOXHV��WKH�RYHUOD\V�LQFOXGH�ODQG��KLVWRULF�
ZDWHU��VFHQLF��IRUHVW��UHFUHDWLRQ��ZLOGOLIH��UHVLGHQWLDO��DQG�LQVWLWXWLRQDO�YDOXHV��7KH�FRPSRVLWH�RYHUOD\V
IURP�SK\VLRJUDSKLF�FKDUDFWHULVWLFV�DQG�VRFLDO�YDOXHV�RQ�D�PDS�VKRZ�DUHDV�RI�OHDVW�FRVW��VRFLDO�DQG
HQYLURQPHQWDO��DOLJQPHQW�IRU�WKH�URDG��2WKHU�H[DPSOHV�IRU�UHJLRQDO��VWDWH��RU�QDWLRQDO�OHYHO
GHYHORSPHQW�SURSRVDOV�LOOXVWUDWH�RYHUOD\�WHFKQLTXHV�IRU�RWKHU�HFRORJLFDO�IDFWRUV��&RQVROLGDWLQJ
VHYHUDO�RYHUOD\V��WKH�DXWKRU�LOOXVWUDWHV�VXLWDELOLW\�PDSV�IRU�UHFUHDWLRQ��XUEDQ�GHYHORSPHQW��IRUHVW�DUHDV�
DQG�DJULFXOWXUDO�DUHDV��7KH�ODQG�XVH�FDWHJRULHV�HPSOR\HG�LQ�DOO�RI�WKHVH�WHFKQLTXHV�DUH�EDVLF��EXW�WKH
YDOXH�FKDUDFWHULVWLF�DVVRFLDWHG�ZLWK�HDFK�IDFWRU�LV�FRPSOH[�DQG�VRPHWLPHV�DUELWUDU\��6RPH
SK\VLRJUDSKLF�FKDUDFWHULVWLFV�KDYH�RQO\�WKUHH�JUDGDWLRQV��DQG�VRPH�FRPSDWLELOLW\�RU�VXLWDELOLW\�FULWHULD
DUH�PLQLPDOO\�XVHIXO�LQ�SUDFWLFH��7KHVH�FDWHJRULHV�DQG�]RQHV��QHYHUWKHOHVV��DUH�XVHIXO�LQ�GHYHORSLQJ�D
PXOWLGLPHQVLRQDO�FODVVLILFDWLRQ�V\VWHP�VXFK�DV�*XWWHQEHUJ��������VXJJHVWHG�

0LFKLJDQ�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��������0LFKLJDQ�5HVRXUFH�,QIRUPDWLRQ�6\VWHP��0,5,6���/DQVLQJ�
0LFKLJDQ��0LFKLJDQ�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�

0LOHV��,��������+RPH�,QIRUPDWLFV��,QIRUPDWLRQ�7HFKQRORJ\�DQG�WKH�7UDQVIRUPDWLRQ�RI�(YHU\GD\�/LIH���/RQGRQ��(QJODQG�
)UDQFHV�3LQWHU�

������������´6HUYLFHV�LQ�WKH�1HZ�,QGXVWULDO�(FRQRP\µ��)XWXUH��-XO\�$XJXVW��������

0LQJ��/HH�7��������8SGDWLQJ�/DQG�8VH�&ODVVLILFDWLRQ�RI�8UEDQL]HG�$UHDV�LQ�1RUWKHDVWHUQ�,OOLQRLV�8VLQJ�6327�DQG�70
6DWHOOLWH�'DWD��&KDPSDLJQ��,OOLQRLV��8QLYHUVLW\�RI�,OOLQRLV�DW�8UEDQD�&KDPSDLJQ�

0LVVRXUL�5HVRXUFH�$VVHVVPHQW�3DUWQHUVKLS��������0LVVRXUL�/DQG�&RYHU�&ODVVLILFDWLRQ�6FKHPH��2QOLQH��&ROXPELD�
0LVVRXUL��0LVVRXUL�5HVRXUFH�$VVHVVPHQW�3DUWQHUVKLS��$YDLODEOH�
KWWS���ZZZ�PVF�QEV�JRY�PRUDS�OFFODVVW[�KWPO��/DVW�$FFHVVHG��$SULO������

0RQWSHOLHU��&LW\�RI���������0RQWSHOLHU�0DVWHU�3ODQ��*HQHUDOL]HG�/DQG�XVH�&DWHJRULHV��0RQWSHOLHU��9HUPRQW��&LW\�RI
0RQWSHOLHU�

0RVNRZLW]��+DUYH\�6���DQG�&DUO�*��/LQGEORRP��������7KH�1HZ�,OOXVWUDWHG�%RRN�RI�'HYHORSPHQW�'HILQLWLRQV��1HZ
%UXQVZLFN��1HZ�-HUVH\��5XWJHUV�8QLYHUVLW\�&HQWHU�IRU�8UEDQ�3ROLF\�5HVHDUFK�

7KLV�ERRN�GHILQHV�DQG�LOOXVWUDWHV�EXLOGLQJ�VWUXFWXUH�VSHFLILFDOO\�IRU�WHUPV�IRU�]RQLQJ�RUGLQDQFHV��7KLV
LQFOXGHV�WHUPV�UHODWHG�WR�LQIUDVWUXFWXUH��ODQG�FRYHU��ODQGVFDSH��HQYLURQPHQW��XUEDQ�GHVLJQ��SURSHUW\
ULJKWV��DQG�EXLOGLQJ�VWUXFWXUH�SODQQLQJ��2IWHQ�WKH�WH[W�GHILQLWLRQV�DUH�VXSSOHPHQWV�ZLWK�ERWK�JUDSKLFV�

0XUUD\�&LW\��&LW\�RI��������6WDQGDUG�/DQG�8VH�&RGH³$GRSWHG�E\�2UGLQDQFH�������0XUUD\�&LW\��8WDK��&LW\�RI
0XUUD\�&LW\�
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7KLV�LV�D�JRRG�H[DPSOH�RI�D�FRGLQJ�V\VWHP�IRU�]RQLQJ��$OWKRXJK�LW�IROORZV�WKH�6/8&0�KLHUDUFKLFDO
RUJDQL]DWLRQ��WKH�EURDG�FDWHJRULHV�GLIIHU�DV�IROORZV��OLYLQJ�DUHD��PDQXIDFWXULQJ�LQGXVWULHV�
WUDQVSRUWDWLRQ��FRPPXQLFDWLRQ�DQG�XWLOLWLHV��WUDGH��ZKROHVDOH��DQG�UHWDLO��VHUYLFHV��FXOWXUDO�
HQWHUWDLQPHQW��DQG�UHFUHDWLRQ��UHVRXUFH�SURGXFWLRQ�DQG�H[WUDFWLRQ��XQGHYHORSHG�ODQG��DQG�ZDWHU��7KH
FODVVLILFDWLRQ�V\VWHP�KDV�PRUH�WKDQ�������ODQG�XVHV�LQ�FDWHJRULHV�DQG�VXEFDWHJRULHV�WKDW�WKH�]RQLQJ
RUGLQDQFH�UHIHUV�WR�LQ�WKH�SHUPLWWHG�DQG�SURKLELWHG�XVH�OLVW�IRU�WKLV�FLW\�RI��������SHRSOH�DQG����
VTXDUH�PLOHV�

1$72�$GYDQFHG�6WXG\�,QVWLWXWH�RQ�&RJQLWLYH�DQG�/LQJXLVWLF�$VSHFWV�RI�*HRJUDSKLF�6SDFH��'DYLG�0DUN�
DQG�)UDQN�$QGUHZ��������&RJQLWLYH�DQG�/LQJXLVWLF�$VSHFWV�RI�*HRJUDSKLF�6SDFH��3URFHHGLQJV�RI�WKH�1$72
$GYDQFHG�6WXGLHV�,QVWLWXWH�RQ�&RJQLWLYH�DQG�/LQJXLVWLF�$VSHFWV�RI�6SDFH��/DV�1DYD�'HO�0DUTXHV��6SDLQ��-XO\������
������%RVWRQ��0DVVDFKXVHWWV��.OXZHUH�$FDGHPLF�3XEOLVKHUV�

7KLV�LV�D�FROOHFWLRQ�RI����SDSHUV�DERXW�FRJQLWLYH�DQG�OLQJXLVWLF�DVSHFWV�RI�JHRJUDSKLF�VSDFH�SUHVHQWHG
DW�WKH�1$72�$GYDQFHG�6WXG\�,QVWLWXWH��7KH�SDSHUV�UHSUHVHQW�FXUUHQW�UHVHDUFK�LGHDV�DERXW��VSDFH��LQ
YDULRXV�GLVFLSOLQHV��VXFK�DV�JHRJUDSK\��OLQJXLVWLFV��SV\FKRORJ\��DQWKURSRORJ\��PDWKHPDWLFV��DQG
HQJLQHHULQJ��$�VXE�WKHPH�RI�WKH�SUHVHQWDWLRQV�LV�WKH�UHODWLRQVKLS�RI�FRQFHSWV�RI�VSDFH�WR�*,6�
HVSHFLDOO\�WKH�OLPLWDWLRQV�RI�ODQJXDJH�LQ�GHVFULELQJ�JHRJUDSK\�DQG�WKH�OLPLWDWLRQV�RI�FRPSXWHU�V\VWHPV
WR�UHSUHVHQW�JHRJUDSKLF�UHDOLW\�DGHTXDWHO\��&KULVWLDQ�)UHNVD
V�SDSHU�DVVHUWV�WKDW�VSDWLDO�FDWHJRULHV
GHSHQG�RQ�KXPDQ�VHQVHV��YLVXDO��PRWRU��DXGLWRU\��WDFWLOH��DQG�RWKHUV��)URP�D�EHKDYLRUDO�SHUVSHFWLYH�
0DUN�%ODGHV
V�SDSHU�VXJJHVWV�WKDW�VSDWLDO�FDWHJRULHV�FDQ�EH�WUDFHG�WR�KXPDQ�ZD\ILQGLQJ�DQG
QDYLJDWLRQ�EHKDYLRU��7KDW�LV�ZK\�VSDWLDO�FDWHJRULHV��DV�GHWHUPLQHG�E\�EHKDYLRU��FDQ�EH�WUDFHG�WR
KXPDQ�VSDWLDO�DELOLWLHV��%ULDQ�+DUOH\�DQG�,UHQH�&DPSDUL�H[SORUHG�WKH�FXOWXUDO�DVSHFWV�LQ�VSDWLDO�UHDOLW\
WKURXJK�PDS�PDNLQJ�DQG�PDS�UHSUHVHQWDWLRQV��7KHLU�SDSHUV�GLVFXVV�KRZ�*,6�PLJKW�LPSRVH�ZHVWHUQ
LGHDV�RI�ODQG��WR�EH�FRQWUROOHG��WR�RWKHU�FXOWXUHV��6HYHUDO�RWKHU�SDSHUV�GLVFXVV�WKH�GLIIHUHQFHV�LQ
JHRJUDSKLF�DQG�PDWKHPDWLFDO�FRQFHSWV�RI��QHLJKERUKRRG����DGMDFHQF\���DQG��FRQWLJXLW\��DQG�KRZ
WKH\�LPSDFW�WKH�XVH�RI�WRROV�VXFK�DV�*,6��2WKHU�OLPLWDWLRQV�LQFOXGH�WUDQVODWLQJ�FRJQLWLYH�FRQFHSWV�LQWR
IRUPDO�PDWK�IRU�FRPSXWHU�VFLHQWLVWV�WR�GHYHORS�*,6�SURJUDPV�WKDW�FRQWULEXWH�WR�WKHVH�GLIIHUHQFHV�

1HOHVVHQ��$QWRQ�&ODUHQFH��������9LVLRQ�IRU�D�1HZ�$PHULFDQ�'UHDP��&KLFDJR��,OOLQRLV��3ODQQHUV�3UHVV�

7KLV�LV�D�ERRN�RI�JXLGHOLQHV�IRU�SUHSDULQJ�SODQV�IRU�VPDOO�FRPPXQLWLHV��,W�IRFXVHV�RQ�ORFDWLQJ�QHZ
FRPPXQLWLHV�DQG�UHWURILWWLQJ�H[LVWLQJ�RQHV��/DQG�XVH�FODVVLILFDWLRQ�LV�PHQWLRQHG�HYHQ�WKRXJK�LWV�PDLQ
SXUSRVH�LV�SUHVHQWLQJ�GHVLJQ�IXQGDPHQWDOV�IRU�VPDOO�FRPPXQLWLHV��7KH�ERRN�WRXFKHV�RQ�ODQG�XVH
FODVVLILFDWLRQV�LQ�FKDSWHU����ZKLFK�LQFOXGHV�D�VDPSOH�]RQLQJ�RUGLQDQFH�WKDW�XVHV�D�FODVVLILFDWLRQ�V\VWHP
WR�OLVW�SHUPLWWHG�XVHV��6RPH�ODQG�XVHV�LQ�WKDW�V\VWHP�KDYH�GHVLJQ�UHTXLUHPHQWV�EXLOW�LQWR�WKHP��)RU
H[DPSOH��WKHUH�DUH�LWHPV�IRU��EDQNV�DQG�RWKHU�ILQDQFLDO�LQVWLWXWLRQV��LQFOXGLQJ�GULYH�WKURXJK�IDFLOLWLHV
�SURYLGHG�WKHVH�DUH�ORFDWHG�LQ�WKH�UHDU���UHVWDXUDQWV��H[FHSW�GULYH�WKURXJK�IDFLOLWLHV��DQG�HTXHVWULDQ
XVHV��OLPLWHG�WR�KRUVHV�IRU�SHUVRQDO�XVH�RI�D�GHYHORSPHQW
V�UHVLGHQWV��$OWKRXJK�WKH�FODVVLILFDWLRQ
V\VWHP�LV�VLPSOH��ZLWK�RQO\�D�OLVW�RI����FDWHJRULHV�RYHUDOO��LW�LV�D�JRRG�H[DPSOH�RI�DSSO\LQJ�ODQG�XVH
FODVVLILFDWLRQV�WR�GHVLJQ�RUGLQDQFHV�

1RUWK�&DUROLQD�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��������6XSHUFRQGXFWRU�6XSHUFROOLGHU�3URMHFW��5DOHLJK��1RUWK
&DUROLQD��1RUWK�&DUROLQD�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�
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1RUWK�&DUROLQD�*HRJUDSKLF�,QIRUPDWLRQ�&RRUGLQDWLQJ�&RXQFLO��*,&&���-DQXDU\��������$�6WDQGDUG
&ODVVLILFDWLRQ�6\VWHP�IRU�WKH�0DSSLQJ�RI�/DQG�XVH�DQG�/DQG�&RYHU��2QOLQH��5DOHLJK��1RUWK�&DUROLQD��1RUWK
&DUROLQD�*HRJUDSKLF�,QIRUPDWLRQ�&RRUGLQDWLQJ�&RXQFLO��$YDLODEOH��KWWS���FJLD�FJLD�VWDWH�QF�XV�JLFF�
/DVW�$FFHVVHG��0D\������

1RUWK�&DUROLQD�6RXWKHDVW�&KDSWHU�RI�WKH�$PHULFDQ�,QVWLWXWH�RI�3ODQQHUV��������$�3URSRVDO�IRU�D�6WDQGDUGL]HG
/DQG�8VH�&ODVVLILFDWLRQ�3URMHFW��5DOHLJK��1RUWK�&DUROLQD��6WDWH�RI�1RUWK�&DUROLQD��'HSDUWPHQW�RI
&RQVHUYDWLRQ�DQG�'HYHORSPHQW��'LYLVLRQ�RI�&RPPXQLW\�3ODQQLQJ�

7KH�1RUWK�&DUROLQD�6HFWLRQ�RI�WKH�$PHULFDQ�,QVWLWXWH�RI�3ODQQHUV�GHYHORSHG�WKLV�FODVVLILFDWLRQ
V\VWHP�IRU�DGRSWLRQ�E\�VWDWH�DJHQFLHV�DQG�ORFDO�FRPPXQLWLHV��7KH�VWDQGDUG�ZDV�FRPPLVVLRQHG�E\�WKH
$GYDQFHG�3ODQQLQJ�6HFWLRQ�RI�WKH�6WDWH�+LJKZD\�&RPPLVVLRQ�DQG�WKH�'HSDUWPHQW�RI�&RQVHUYDWLRQ
DQG�'HYHORSPHQW
V�'LYLVLRQ�RI�&RPPXQLW\�3ODQQLQJ��,WV�SXUSRVH�ZDV�WR�HQDEOH�VWDWH�DJHQFLHV�WR
FUHDWH�XQLIRUP�ODQG�XVH�PDSV�DQG�GDWD�E\�XVLQJ�,%0�SXQFK�FDUGV��7KLV�LV�D�IRXU�OHYHO�KLHUDUFKLFDO
V\VWHP�WKDW�KDV�WKH�IROORZLQJ�VL[�WRS�OHYHO�FDWHJRULHV��WUDQVSRUWDWLRQ��SURGXFWLRQ��EXVLQHVV��VHUYLFH�
UHVLGHQFH��VRFLDO�DQG�FXOWXUDO��DQG�RSHQ�ODQG��$V�DQ�H[DPSOH��WKH�PDQXDO�DOVR�VKRZV�WKH�D�VDPSOH
ODQG�XVH�PDS�IRU�:LOPLQJWRQ��1�&���ZLWK�WKH�FODVVLILFDWLRQ�VFKHPH��7KH�UHSRUW�DOVR�LQFOXGHV�DQ
DOSKDEHWLFDO�LQGH[�RI�ODQG�XVHV��*URXSLQJ�RI�ODQG�XVHV�LQWR�FDWHJRULHV�LV�QRW�IL[HG�DV�LW�LV�LQ�6/8&0�
EXW�LV�OHIW�WR�LQGLYLGXDO�SODQQLQJ�DJHQFLHV�

1RUWKHUQ�.HQWXFN\�$UHD�3ODQQLQJ�&RPPLVVLRQ��������/DQG�8VH�&RGLQJ�6\VWHP�39$�1RUWKHUQ�.HQWXFN\�$UHD
3ODQQLQJ�&RPPLVVLRQ��)RUW�0LWFKHOO��.HQWXFN\��1RUWKHUQ�.HQWXFN\�$UHD�3ODQQLQJ�&RPPLVVLRQ�

2JGHQ��&��.���DQG�,��$��5LFKDUGV��������7KH�0HDQLQJ�RI�0HDQLQJ��1HZ�<RUN��+DUFRXUW�%UDFH�

2KLR�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��5HPRWH�6HQVLQJ�3URJUDP��������2KLR�/DQG�8VH�/DQG�&RYHU
,QIRUPDWLRQ��&ROXPEXV��2KLR��2KLR�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�

2UDQJH�&RXQW\��������&RGLQJ�6FKHPH�IRU�([LVWLQJ�/DQG�8VHV��6DQWD�$QD��&DOLIRUQLD��2UDQJH�&RXQW\�

2UGZD\��1LFKRODV�3K��'���DQG�:LOOLDP�)��6PLWK��������'LFWLRQDU\�RI�=RQLQJ�7HUPV�LQ�7H[DV��&ROOHJH�6WDWLRQ�
7H[DV��7H[DV�5HDO�(VWDWH�5HVHDUFK�&HQWHU��7H[DV�$	0�8QLYHUVLW\�

2UWL]��$OH[DQGUD���������7KH�'HWHUPLQDQWV�RI�5HVLGHQWLDO�3RSXODWLRQ�'HQVLW\�DQG�WKH�(IIHFWV�RI�/DQG�8VH
5HJXODWLRQ���3K�'��GLVV���8QLYHUVLW\�RI�,OOLQRLV�DW�8UEDQD�&KDPSDLJQ��

3DOP�%HDFK�&RXQW\�3ODQQLQJ�'LYLVLRQ��������&DWHJRULHV�IRU�WKH�([LVWLQJ�/DQG�8VH�'DWDEDVH��:HVW�3DOP�%HDFK�
)ORULGD��3DOP�%HDFK�&RXQW\�

3DOP�%HDFK�&RXQW\�3URSHUW\�$SSUDLVHU��������3URSHUW\�8VH�&RGHV��:HVW�3DOP�%HDFK��)ORULGD��3DOP�%HDFK
&RXQW\�

3RPSHL��6WHIDQR��������8UEDQ�'HYHORSPHQW�5LJKW�(TXDOL]DWLRQ��%RORJQD��,WDO\��,VWLWXWR�1D]LRQDOH�GL�8UEDQLVWLFD�

7KH�DXWKRU�SURSRVHG�D�ODQG�FODVVLILFDWLRQ�V\VWHP�EDVHG�RQ�YDOXDWLRQV�WKDW�FRXOG�EH�XVHG�E\�ORFDO
JRYHUQPHQWV�LQ�,WDO\��7KLV�FODVVLILFDWLRQ�V\VWHP��DV�SURSRVHG��ZRXOG�EH�DSSOLHG�QDWLRQZLGH�WR�KHOS



/%&6�$QQRWDWHG�%LEOLRJUDSK\�	�5HIHUHQFHV
�$PHULFDQ�3ODQQLQJ�$VVRFLDWLRQ

(GLWHG��$XJXVW�����������3DJH���

ORFDO�JRYHUQPHQWV�LGHQWLI\�WKH�YDOXH�RI�ODQG�EDVHG�RQ�LWV�SODQ�GHVLJQDWLRQ�LQVWHDG�RI�LWV�GHYHORSPHQW
SRWHQWLDO��8QGHU�,WDO\
V�ODZV�SHUWDLQLQJ�WR�MXVW�FRPSHQVDWLRQ��ORFDO�JRYHUQPHQWV�FRXOG��XQGHU�FHUWDLQ
FLUFXPVWDQFHV��SD\�RQO\�WKH��DJUDULDQ��YDOXH�RI�ODQG�LQVWHDG�RI�LWV�PDUNHW�YDOXH��7KH�DXWKRU�VXJJHVWV
WKDW�ORFDO�JRYHUQPHQWV�FRXOG�HPSOR\�VXFK�D�WHFKQLTXH�WR�SXUFKDVH�SULYDWH�SURSHUWLHV�IRU�SXEOLF�RSHQ
VSDFH�QHHGV�LQ�QHZO\�GHYHORSHG�XUEDQ�IULQJHV��7KH�SURSRVDO�ZRXOG�UHTXLUH�DOO�ORFDO�JRYHUQPHQWV�WR
FODVVLI\�DOO�SULYDWH��RU�FRUSRUDWH��ODQGV�LQ�WKHLU�MXULVGLFWLRQV�LQ�RQH�RI�IRXU�FDWHJRULHV��&RQVROLGDWHG
8UEDQ�/DQG��3RWHQWLDO�8UEDQ�/DQG��5XUDO�%HOW��DQG�2SHQ�/DQG��&RQVROLGDWHG�8UEDQ�/DQG�FRQVLVWV
RI�H[LVWLQJ�FLWLHV��WRZQV��DQG�PXQLFLSDOLWLHV�ZLWK�XUEDQ�GHQVLWLHV��3RWHQWLDO�8UEDQ�/DQG�ZRXOG�FRQVLVW
RI�DUHDV�LPPHGLDWHO\�DGMDFHQW�WR�&RQVROLGDWHG�8UEDQ�/DQG��7KLV�ZRXOG�LQFOXGH�DUHDV�WKDW�DUH
XQGHYHORSHG�QRZ�EXW�PD\�KDYH�SRWHQWLDO�IRU�IXWXUH�DQQH[DWLRQ��5XUDO�%HOW�LV�DOO�ODQGV�DURXQG�XUEDQ
ODQGV�WKDW�DUH�DJULFXOWXUDO�LQ�XVH��LQFOXGLQJ�WKRVH�WKDW�KDYH�WKH�SRWHQWLDO�IRU�DJULFXOWXUDO�XVH�EXW
FXUUHQWO\�VHUYH�DV�RSHQ�VSDFH��7KH�2SHQ�/DQG�FDWHJRU\�ZLOO�LQFOXGH�DOO�DUHDV��EH\RQG�WKH�5XUDO�%HOW�
WKDW�KDYH�QR�XUEDQ�GHYHORSPHQW�SUHVVXUHV�

3RUWHU�0HGLFDO�$VVRFLDWHV�8VH�&KDQJH�3HUPLW������9W�����������$��G�������������

3RZGULOO��(�$���������7KH�9RFDEXODU\�RI�/DQG�3ODQQLQJ���7KH�(VWDWH�*D]HWWH����

3UDWW�Y��%XLOGLQJ�,QVSHFWRU�RI�*ORXFHVWHU������0DVV����������1�(��G������������

5RJHUV��*ROGHQ�DQG�+DOSHUQ��$XJXVW����������/DQG�8VH�3ODQQLQJ�%XOOHWLQ��%DVH�&RPSUHKHQVLYH�3ODQQLQJ��2QOLQH�
:DVKLQJWRQ��'�&���8QLWHG�6WDWHV�$LU�)RUFH��$YDLODEOH�
KWWS���ZZZ�DIFHH�EURRNV�DI�PLO�PPJSJ�SDJHV�UHIHUHQFH�UHI�KWP��/DVW�$FFHVVHG��0DUFK������

5XJJ��5REHUW���������'HILQLQJ�6WDQGDUG�)HDWXUHV�IRU�/DQG�8VH�$SSOLFDWLRQV���&DOLIRUQLD�*,6�����QR����

6W��/RXLV��&LW\�RI��������6W��/RXLV�/DQG�5HFRUGV�0DQDJHPHQW�6\VWHP��6W��/RXLV��0LVVRXUL��&LW\�RI�6W��/RXLV�

6DQ�'LHJR�$VVRFLDWLRQ�RI�*RYHUQPHQWV�������������6WDQGDUG�/DQG�XVH�&RGHV��6DQ�'LHJR��&DOLIRUQLD��6DQ
'LHJR�$VVRFLDWLRQ�RI�*RYHUQPHQWV�

6DQ�'LHJR�$VVRFLDWLRQ�RI�*RYHUQPHQWV��������6DQ�'LHJR�5HJLRQ�*HQHUDOL]HG�([LVWLQJ�/DQG�XVH�0DS��6DQ�'LHJR�
&DOLIRUQLD��6DQ�'LHJR�$VVRFLDWLRQ�RI�*RYHUQPHQWV�

6DQ�'LHJR�$VVRFLDWLRQ�RI�*RYHUQPHQWV��������6DQ�'LHJR�5HJLRQ�*HQHUDOL]HG�/DQG�2ZQHUVKLS�0DS�&DWHJRULHV��6DQ
'LHJR��&DOLIRUQLD��6DQ�'LHJR�$VVRFLDWLRQ�RI�*RYHUQPHQWV�

6DQ�'LHJR�$VVRFLDWLRQ�RI�*RYHUQPHQWV�������������/DQG�XVH�&RGHV��6DQ�'LHJR��&DOLIRUQLD��6DQ�'LHJR
$VVRFLDWLRQ�RI�*RYHUQPHQWV�

6DQ�'LHJR�$VVRFLDWLRQ�RI�*RYHUQPHQWV�������������3URSHUW\�8VH�&RGHV��6DQ�'LHJR��&DOLIRUQLD��6DQ�'LHJR
$VVRFLDWLRQ�RI�*RYHUQPHQWV�

6DZLFNL��-�0��/DQG�8VH�&ODVVLILFDWLRQ�LQ�%ULWLVK�&ROXPELD��9LFWRULD��%ULWLVK�&ROXPELD��0LQLVWU\�RI�$JULFXOWXUH�DQG
)RRG��0LQLVWU\�RI�(QYLURQPHQW�
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6FKXOW]��0DULO\Q�6SLJHO�DQG�9LYLDQ�/RHE�.DVHQ��������(QF\FORSHGLD�RI�&RPPXQLW\�3ODQQLQJ�DQG�(QYLURQPHQWDO
0DQDJHPHQW��1HZ�<RUN�&LW\��1HZ�<RUN��)DFWV�RQ�)LOH�3XEOLFDWLRQV�

6LPV��5LFKDUG�$��������*OREDO�WR�/RFDO��(FRORJLFDO�/DQG�&ODVVLILFDWLRQ��%RVWRQ��0DVVDFKXVHWWV��.OXZHUH�$FDGHPLF
3XEOLFDWLRQV�

6LRX[�&LW\��&LW\�RI��������9LVLRQ�������$�3ODQ�IRU�&KDQJH��6LRX[�&LW\��,RZD��&LW\�RI�6LRX[�&LW\�

6QHDWK��3HWH�DQG�6RNDO�5��������1XPHULFDO�7D[RQRP\��7KH�3ULQFLSOHV�DQG�3UDFWLFH�RI�1XPHULFDO�&ODVVLILFDWLRQ��6DQ
)UDQFLVFR��&DOLIRUQLD��+��)UHHPDQ�

6RXWKHUQ�&DOLIRUQLD�$VVRFLDWLRQ�RI�*RYHUQPHQWV��������$HULDO�/DQG�8VH�6WXG\��/DQG�8VH�/HYHOV�,,,�,9��/RV
$QJHOHV��&DOLIRUQLD��6RXWKHUQ�&DOLIRUQLD�$VVRFLDWLRQ�RI�*RYHUQPHQWV� �

6RXWKHUQ�&DOLIRUQLD�$VVRFLDWLRQ�RI�*RYHUQPHQWV��������&ODVVLILFDWLRQ�RI�/DQG�8VH��/RV�$QJHOHV��&DOLIRUQLD�
6RXWKHUQ�&DOLIRUQLD�$VVRFLDWLRQ�RI�*RYHUQPHQWV�

7KH�6RXWKHUQ�&DOLIRUQLD�$VVRFLDWLRQ�RI�*RYHUQPHQWV��6&$*��FRQVLVWV�RI�����FLWLHV�LQ�VL[�FRXQWLHV
ZLWK�D�SRSXODWLRQ�RI�DSSUR[LPDWHO\����PLOOLRQ��6&$*�XVHG�D�FODVVLILFDWLRQ�V\VWHP�IRU�LWV������DHULDO
VXUYH\�WKDW�FRQVLVWV�RI�WKUHH�OHYHOV��QLQH�EDVH�FODVVHV��DQG�DERXW�����FRGHV��7KH�SULPDU\�GDWD�VRXUFH
IRU�WKH�FODVVLILFDWLRQ�V\VWHP�LV�DHULDO�SKRWRJUDSK\��ZLWK�WKH�VPDOOHVW�XQLW�EHLQJ�D����WR�����PHWHU�JULG�

6SDUNV��5REHUW���������7KH�&DVH�IRU�D�8QLIRUP�/DQG�8VH�&ODVVLILFDWLRQ���-RXUQDO�RI�WKH�$PHULFDQ�,QVWLWXWH�RI
3ODQQHUV�����QR������������

7KH�DXWKRU�MXVWLILHV�WKH�QHHG�IRU�XQLIRUP�ODQG�XVH�GDWD�IRU�VRXQG�FRPSDUDWLYH�UHVHDUFK�LQ�XUEDQ�DQG
PHWURSROLWDQ�SODQQLQJ��7KLV�DUWLFOH�UHVXOWHG�IURP�VHYHUDO�PHHWLQJV��KHOG�LQ������E\�SXEOLF�SODQQLQJ
DJHQFLHV�LQ�WKH�'HWURLW�PHWURSROLWDQ�DUHD��WKDW�SURGXFHG�D�XQLIRUP�FODVVLILFDWLRQ�V\VWHP��7KH�DXWKRU
VXJJHVWV�WKDW��ZLWK�H[WHQVLYH�VWDWLVWLFV�DYDLODEOH�IRU�GHPRJUDSKLFV��ILQDQFH��ODERU��PDQXIDFWXULQJ��DQG
EXVLQHVV��WKH�DGGLWLRQ�RI�XQLIRUP�ODQG�XVH�LQIRUPDWLRQ�VKRXOG�PDNH�SRVVLEOH�FRPSDUDWLYH�DQDO\VHV
EHWZHHQ�UHJLRQV��FLWLHV�DQG�FRPPXQLWLHV��)RU�DQ�DGHTXDWH�UHJLRQDO�ODQG�XVH�FODVVLILFDWLRQ�V\VWHP��WKH
DXWKRU�UHFRPPHQGV�FRPSUHKHQVLYH�ODQG�XVHV�DQG�IOH[LEOH�FDWHJRULHV��&RPSUHKHQVLYHQHVV�LV
H[SODLQHG�DV�FRGLQJ�RI�DFWLYLWLHV�LQ�PXWXDOO\�H[FOXVLYH�FODVVHV�DQG�VXEFODVVHV�WR�LGHQWLI\�DOO�SRVVLEOH
XVHV�DQG�LQFOXGH�DOO�SRVVLEOH�DFWLYLWLHV��6XFK�D�V\VWHP�VKRXOG�EH�IOH[LEOH�HQRXJK�WR�DGG�DGGLWLRQDO
FODVVHV�RU�FRGHV�ZLWKRXW�GLVWXUELQJ�H[LVWLQJ�RQHV��$V�D�UHVXOW��PXOWLSOH�FRGHV�FDQ�EH�JURXSHG�LQWR
XQLTXH�FODVVHV�IRU�VSHFLILF�DSSOLFDWLRQV�RU�XQLTXH�ORFDO�FRQGLWLRQV��$OWKRXJK�WKH�DXWKRU�DFNQRZOHGJHV
WKDW�WKH�6,&�FRGHV�DUH�QRW�LQWHQGHG�IRU�ODQG�XVH�DQDO\VLV��XVLQJ�WKH�YDFDQW�GLJLWV�DORQJ�ZLWK
H[WHQVLRQV�RI�WKH�GLJLWV�PD\�VXUPRXQW�VRPH�RI�WKH�LQLWLDO�SUREOHPV�RI�VWDQGDUGL]LQJ�ODQG�XVHV��7KH
DXWKRU�DOVR�UHFRJQL]HV�XVLQJ�WKH�DFWLYLW\�EDVHG�6,&�FRGLQJ��HYHQ�WKRXJK�PDQ\�DSSOLFDWLRQV�ZRXOG
UHTXLUH�JURXSLQJ�RI�ODQG�XVHV�DQG�FODVVHV�GLIIHUHQW�IURP�WKRVH�EDVHG�RQ�DFWLYLWLHV��,Q�DQ�DFWLYLW\�EDVHG
FODVVLILFDWLRQ�V\VWHP��WKH�PDMRU�VKRUWFRPLQJV�DUH�WKRVH�UHODWHG�WR�ULJKWV�RI�ZD\��HDVHPHQWV��DQG�RWKHU
ODQG�ULJKWV�FODVVHV�WKDW�PRVW�SODQQLQJ�DSSOLFDWLRQV�UHTXLUH³KHQFH��WKH�XQLIRUP�DSSURDFK�WR�ODQG�XVH
FDWHJRULHV��7KH�DXWKRU�UHFRPPHQGV�WKDW�WKH�$PHULFDQ�,QVWLWXWH�RI�3ODQQHUV��ZKLFK�LV�QRZ�WKH
$PHULFDQ�3ODQQLQJ�$VVRFLDWLRQ�DQG�WKH�$PHULFDQ�,QVWLWXWH�RI�&HUWLILHG�3ODQQHUV���ZRXOG�EH�WKH
ORJLFDO�DQG�DSSURSULDWH�RUJDQL]DWLRQ�WR�GHYHORS�VXFK�D�FODVVLILFDWLRQ�V\VWHP��7KH�DXWKRU�DOVR
SUHGLFWHG�WKDW�IHGHUDO�SURJUDPV�PLJKW�SURYLGH�HQRXJK�FRHUFLYH�SUHVVXUH�WR�PDNH�D�IHGHUDO�ODQG�XVH
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LQYHQWRU\�QHFHVVDU\��,Q�WKH�����V��WKLV�SUHGLFWLRQ�KDV�FRPH�WUXH�DV�VHYHUDO�QHZ�VWDQGDUGV�KDYH�EHHQ
GHYHORSHG�DW�WKH�IHGHUDO�OHYHO�

6WDWH�Y��0DLU�����1�-��6XSHU����������$��G������$SS��'LY���������

6WHXEHQ�&RXQW\�3ODQQLQJ�%RDUG��������$�*ORVVDU\�RI�=RQLQJ�'HILQLWLRQV��%DWK��1HZ�<RUN��6WXHEHQ�&RXQW\
3ODQQLQJ�%RDUG�

7KLV�LV�D�GRFXPHQW�SXEOLVKHG�E\�WKH�6WHXEHQ�&RXQW\�3ODQQLQJ�%RDUG�LQ�%DWK��1HZ�<RUN�WR
VXSSOHPHQW�WKHLU�]RQLQJ�RUGLQDQFH��,W�LQFOXGHV�ODQG�XVH��ORW�GHVFULSWLRQV��LQIUDVWUXFWXUH�DQG�EXLOGLQJ
VWUXFWXUH�WHUPV�DV�ZHOO�DV�RWKHUV�IRXQG�LQ�WKH�]RQLQJ�RUGLQDQFH��6HYHUDO�RI�ODQG�XVH�WHUPV�LQ�WKH
JORVVDU\�KDYH�PXOWLSOH�GHILQLWLRQV�

7HPSH��&LW\�RI��������*HQHUDO�3ODQ������3URMHFWHG�/DQG�XVH�0DS�&DWHJRULHV��7HPSH��$UL]RQD��&LW\�RI�7HPSH�

7RSSLQJ�-DTXHVV�&RQVXOWLQJ��������,QIRUPDWLRQ�6KDULQJ�3URMHFW��<HDU���5HSRUW��3DVDGHQD��&DOLIRUQLD��7RSSLQJ
-DTXHVV�&RQVXOWLQJ�

7R\QEHH��$UQROG���������0DQ�DQG�+LV�6HWWOHPHQWV��$�+LVWRULFDO�3HUVSHFWLYH���(NLVWLFV��QR��PLVVLQJ���������

8QLWHG�1DWLRQV�(GXFDWLRQ�DQG�6FLHQFH�&RRSHUDWLYH�2UJDQL]DWLRQ��������0RGLILHG�81(6&2�&ODVVLILFDWLRQ�
2QOLQH��%RXOGHU��&RORUDGR��1DWLRQDO�2FHDQLF�DQG�$WPRVSKHULF�$GPLQLVWUDWLRQ��)RUHFDVW�6\VWHPV
/DERUDWRU\��$YDLODEOH��KWWS���JOREH�IVO�QRDD�JRY�HGX��EPOQ��KWPO��/DVW�$FFHVVHG�����1RYHPEHU
�����

8�6��$LU�)RUFH�&HQWHU�IRU�(QYLURQPHQWDO�([FHOOHQFH��������3HRSOH�SHU�3DUNLQJ�6SDFH�/DQG�8VH�&DWHJRULHV��6DQ
$QWRQLR��7H[DV��8QLWHG�6WDWHV�$LU�)RUFH�&HQWHU�IRU�(QYLURQPHQWDO�([FHOOHQFH�

������������6XJJHVWHG�/DQG�8VH�&DSDELOLW\�LQ�$FFLGHQW�3RWHQWLDO�=RQHV��6DQ�$QWRQLR��7H[DV��8QLWHG�6WDWHV�$LU�)RUFH
&HQWHU�IRU�(QYLURQPHQWDO�([FHOOHQFH�

8�6��$UP\��������*XLGH�WR�5HDO�3URSHUW\�&DWHJRU\�&RGHV��:DVKLQJWRQ�'�&���8QLWHG�6WDWHV�'HSDUWPHQW�RI
'HIHQVH��'HSDUWPHQW�RI�WKH�$UP\��+HDGTXDUWHUV�

8�6��$UP\�&RUSV�RI�(QJLQHHUV��������3DVVDLF�5LYHU�%DVLQ�:DWHUVKHG�3ODQ��:DVKLQJWRQ��'�&���8QLWHG�6WDWHV
$UP\�&RUSV�RI�(QJLQHHUV�

8�6��%XUHDX�RI�WKH�%XGJHW��������6WDQGDUG�,QGXVWULDO�&ODVVLILFDWLRQ�0DQXDO��:DVKLQJWRQ��'�&���*RYHUQPHQW
3ULQWLQJ�2IILFH�

8�6��&HQVXV�%XUHDX��������7KH�7,*(5�3DJH���2QOLQH��:DVKLQJWRQ��'�&���8�6��&HQVXV�%XUHDX��$YDLODEOH�
KWWS���ZZZ�FHQVXV�JRY�IWS�SXE�JHR�ZZZ�WLJHU��/DVW�$FFHVVHG����'HFHPEHU������
7KH�8�6��&HQVXV�%XUHDX
V�7,*(5�GDWD�KRPH�SDJH�SURYLGHV�D�GHVFULSWLRQ�RI�WKH�&HQVXV�%XUHDX
V
PDS�GDWD��DYDLODEOH�E\�\HDU�DQG�ORFDWLRQ�
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8�6��'HSDUWPHQW�RI�$JULFXOWXUH��1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��������/DQG�(YDOXDWLRQ�DQG�6LWH
$VVHVVPHQW��$�*XLGHERRN�IRU�5DWLQJ�$JULFXOWXUDO�/DQGV���QG�(GLWLRQ��$QNHQ\��,RZD��6RLO�DQG�:DWHU
&RQVHUYDWLRQ�6RFLHW\�

8�6��'HSDUWPHQW�RI�(QHUJ\��������6LWH�'HYHORSPHQW�3ODQQLQJ�2UGHU��:DVKLQJWRQ�'�&���8�6��'HSDUWPHQW�RI
(QHUJ\�

8�6��'HSDUWPHQW�RI�+RXVLQJ�DQG�8UEDQ�'HYHORSPHQW��������/DQG�&RYHU��ODQG�XVH�'HWHUPLQDQWV��,PSDFW
&RQVLGHUDWLRQV��:DVKLQJWRQ�'�&���8�6��+RXVLQJ�DQG�8UEDQ�'HYHORSPHQW�

8�6��'HSDUWPHQW�RI�/DERU��������6WDQGDUG�,QGXVWULDO�&ODVVLILFDWLRQ��6,&��&RGHV��2QOLQH��6HDWWOH��8QLYHUVLW\�RI
:DVKLQJWRQ��$YDLODEOH��KWWS���ZHEHU�X�ZDVKLQJWRQ�HGX�aGHY�VLF�KWPO��/DVW�$FFHVVHG�����1RYHPEHU
�����

7KLV�LV�D�FRPSOHWH�OLVWLQJ�RI�DOO�6WDQGDUG�,QGXVWULDO�&ODVVLILFDWLRQ��6,&��FRGHV��7KLV�LV�D�
FRGH�WDEOH�GHYHORSHG�E\�WKH�8�6��'HSDUWPHQW�RI�/DERU�WR�FODVVLI\�LQGXVWULHV��7KH������6WDQGDUG
/DQG�8VH�&RGLQJ�0DQXDO�ZDV�EDVHG�RQ�WKLV�FODVVLILFDWLRQ�V\VWHP��7KLV�VLWH�DOVR�KDV�D�VHDUFK�XWLOLW\��

8�6��(FRQRPLF�&ODVVLILFDWLRQ�3ROLF\�&RPPLWWHH�DQG�6WDWLVWLFV�&DQDGD��DQG�0H[LFR�V�,QVWLWXWR�1DFLRQDO�GH
(VWDGLVWLFD�*HRJUDILD�\�,QIRUPDWLFD��������1RUWK�$PHULFDQ�,QGXVWU\�&ODVVLILFDWLRQ�6\VWHP��1$,&6��
2QOLQH��:DVKLQJWRQ��'�&���8QLWHG�6WDWHV�&HQVXV�%XUHDX��$YDLODEOH�
KWWS���ZZZ�FHQVXV�JRY�IWS�SXE�HSFG�ZZZ�QDLFV�KWPO��/DVW�$FFHVVHG��1RYHPEHU����������

8�6��)LVK�DQG�:LOGOLIH�6HUYLFH��'HSDUWPHQW�RI�WKH�,QWHULRU��������'LJLWL]LQJ�&RQYHQWLRQV�IRU�WKH�1DWLRQDO�:HWODQGV
,QYHQWRU\��:DVKLQJWRQ��'�&���8��6��'HSDUWPHQW�RI�WKH�,QWHULRU�

8�6��*HRORJLFDO�6XUYH\��������)RUXP�RQ�/DQG�8VH�DQG�/DQG�&RYHU��6XPPDU\�5HSRUW��5HVWRQ��9LUJLQLD��8�6�
*HRORJLFDO�6XUYH\�

7KLV�UHSRUW�FRQWDLQV�DEVWUDFWV�RI�SUHVHQWDWLRQV�DW�WKH�IRUXP�WKDW�ZDV�FR�KRVWHG�E\�WKH�8��6�
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�DQG�WKH�8��6��*HRORJLFDO�6XUYH\�XQGHU�WKH�DXVSLFHV�RI�WKH�)HGHUDO
*HRJUDSKLF�'DWD�&RPPLWWHH��7KH�IRUXP
V�SXUSRVH�ZDV�WR�LGHQWLI\�RSSRUWXQLWLHV�IRU�VKDULQJ�ODQG�XVH
DQG�ODQG�FRYHU�PDSSLQJ�WDVNV�EHWZHHQ�IHGHUDO��VWDWH��DQG�ORFDO�HQYLURQPHQWDO�SURJUDPV��)LQGLQJV
IURP�WKH�UHSRUW�LQGLFDWH�WKDW�ODQG�XVH�DQG�ODQG�FRYHU�GDWD�VSDQ�DFURVV�D�YDULHW\�RI�DSSOLFDWLRQV�WKDW
LQFOXGH�ORFDO�DQG�VWDWH�SODQQLQJ��HFRORJLFDO�DQG�JOREDO�FKDQJH�PRQLWRULQJ��KDELWDW�DVVHVVPHQW��ZLOGOLIH
PDQDJHPHQW��HQIRUFHPHQW��ULVN�DVVHVVPHQW��DQG�ZDVWH�PDQDJHPHQW��7KH�OHYHO�RI�GHWDLO�DQG�DFFXUDF\
RI�ODQG�XVH�ODQG�FRYHU�GDWD�XVHG�E\�WKHVH�DSSOLFDWLRQV�YDU\�ZLGHO\��DQG�WKH�FROOHFWLQJ��VKDULQJ��DQG
PDSSLQJ�RI�VXFK�GDWD�QHHG�WR�EH�VWDQGDUGL]HG��3DUWLFLSDQWV�LQGLFDWHG�D�ZLOOLQJQHVV�WR�FRRSHUDWH�LQ
GHYHORSLQJ�VXFK�VWDQGDUGV�DQG�DGKHULQJ�WR�WKHP��$EVWUDFWV�RI�SUHVHQWDWLRQV�PDGH�DW�WKH�IRUXP
KLJKOLJKW�ODQG�XVH�DQG�ODQG�FRYHU�GDWD�XVDJH�LQ�YDULRXV�IHGHUDO��VWDWH��DQG�ORFDO�DSSOLFDWLRQV��)HGHUDO
DSSOLFDWLRQV�LQFOXGH�WKH�&RDVWZDWFK�&KDQJH�$QDO\VLV�3URJUDP��WKH�*$3�$QDO\VLV�RI�%LRGLYHUVLW\�
1DWLRQDO�:DWHU�4XDOLW\�$VVHVVPHQW�3URJUDP��1DWLRQDO�5HVRXUFHV�,QYHQWRU\�3URJUDP�
(QYLURQPHQWDO�0RQLWRULQJ�DQG�$VVHVVPHQW�3URJUDP��/DQGVDW�3DWKILQGHU��1DWLRQDO�:HWODQGV
,QYHQWRU\��DQG�(3$�3ROLF\�6WXGLHV��$EVWUDFWV�GHDOLQJ�ZLWK�VWDWH�DQG�ORFDO�DSSOLFDWLRQV�LQFOXGH�WKRVH
IURP�WKH�0DU\ODQG�:DWHU�5HVRXUFHV�'HSDUWPHQW��)ORULGD
V�ODQG�XVH�ODQG�FRYHU�VRXUFH�FRRUGLQDWLRQ�
0DVVDFKXVHWWV�*,6��&DOLIRUQLD�VWDWH�SURJUDPV��,OOLQRLV�1DWXUDO�+LVWRU\�6XUYH\��*HRUJLD�0RXQWDLQV
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UHJLRQDO�GHYHORSPHQW��1HZ�(QJODQG�ODQG�XVH�ODQG�FRYHU�WHFKQLFDO�UHTXLUHPHQWV��WKH�$WODQWD
5HJLRQDO�&RPPLVVLRQ
V�ODQG�XVH�DQG�GDWD�DQDO\VLV��WKH�2KLR�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV

UHPRWH�VHQVLQJ�SURJUDP��DQG�WKH�VWDWH�RI�&RQQHFWLFXW��6RPH�DEVWUDFWV�LQFOXGHG�H[DPSOHV�RI
FODVVLILFDWLRQ�DQG�FRGLQJ�V\VWHPV�

�����������8�6��*HRORJLFDO�6XUYH\��'LJLWDO�/LQH�*UDSK³(QKDQFHG��5HVWRQ��9LUJLQLD��8QLWHG�6WDWHV�*HRORJLFDO
6XUYH\�

����Q�G��5HTXLUHPHQWV�$QDO\VLV�5HVXOWV�IRU�/DQG�&RYHU�DQG�/DQG�8VH�'DWD��5HVWRQ��9LUJLQLD��8�6��*HRORJLFDO�6XUYH\�

7KLV�UHSRUW�LV�D�VXPPDU\�RI�WKH�QDWLRQDO�ODQG�FRYHU�DQG�XVH�GDWD�QHHGV�DVVHVVPHQW�VXUYH\�
DGPLQLVWHUHG�DIWHU�WKH�86*6�)RUXP�RQ�/DQG�XVH�DQG�/DQG�&RYHU��8�6��*HRORJLF�6XUYH\��������0RUH
WKDQ�����IHGHUDO��VWDWH��DQG�ORFDO�SODQQLQJ�DJHQFLHV��DV�ZHOO�DV�DFDGHPLF�DQG�SULYDWH�RUJDQL]DWLRQV�
UHVSRQGHG�WR�TXHVWLRQV�DERXW�GDWD�FROOHFWLRQ�DQG�VKDULQJ��DSSOLFDWLRQV�HPSOR\LQJ�VXFK�GDWD��DQG
SUREOHPV�DVVRFLDWHG�ZLWK�WKH�DSSOLFDWLRQV��7KH�UHSRUW�SUHVHQWV�LQ�VWDWLVWLFDO�WDEOHV�WKH�UHVSRQVHV�WR
HDFK�RI�WKH�TXHVWLRQV�LQ�WKH�VXUYH\��5HVXOWV�VKRZ�WKDW�PRUH�WKDQ�KDOI�QHHGHG�ODQG�FRYHU�GDWD�WR
VXSSRUW�SURJUDPV��ZKLOH�RQO\����SHUFHQW�ZHUH�GXH�WR�GLUHFW�IHGHUDO�RU�VWDWH�OHJLVODWLYH�PDQGDWHV�
0RUH�WKDQ�WZR�WKLUGV�ZDQWHG�FRQIRUPLW\�RI�GDWD�FODVVLILFDWLRQ�EH\RQG�WKHLU�LPPHGLDWH�JHRJUDSKLF
DUHD��0RUH�WKDQ����SHUFHQW�XVH�VXFK�GDWD�IRU�FKDQJH�GHWHFWLRQ�DQG�UHVHDUFK�DQDO\VLV��ZKLOH�RQO\���
SHUFHQW�IHOW�WKH\�QHHGHG�WKH�GDWD�IRU�PDSSLQJ�LQYHQWRU\��,Q�WHUPV�RI�VFDOH��PRUH�WKDQ�KDOI�LQGLFDWHG
WKHLU�SUHIHUUHG�VFDOH�LV����������WR�����������DQG�PRUH�WKDQ�WZR�WKLUGV�ZDQWHG�VXFK�GDWD�UHJLVWHUHG�WR
D�EDVH�PDS��)RU�FODVVLILFDWLRQV��DERXW�RQH�IRXUWK�XVH�$QGHUVRQ�FODVVLILFDWLRQV��DQRWKHU�IRXUWK�XVH
KRPH�JURZQ�V\VWHPV�����SHUFHQW�XVH�VWDWH�VWDQGDUGV��DQG���SHUFHQW�XVH�6,&��4XHVWLRQV�DERXW�WUDGH�
RIIV�LQ�GDWD�TXDOLW\��IUHTXHQF\�RI�XSGDWHV��DFFXUDF\��DQG�UHODWHG�LVVXHV�FRQVLVWHQWO\�VKRZHG�WKDW�FRVW
VKDULQJ�LV�SUHIHUUHG�WR�RWKHU�DOWHUQDWLYHV�

8QLYHUVLW\�RI�$UNDQVDV��������$UNDQVDV�&HQWHU�IRU�$GYDQFHG�6SDWLDO�7HFKQRORJLHV��&$67���2QOLQH��)D\HWWHYLOOH�
$UNDQVDV��8QLYHUVLW\�RI�$UNDQVDV��$YDLODEOH��KWWS���ZZZ�FDVW�XDUN�HGX�FDVW�LQIR��/DVW�$FFHVVHG���
'HFHPEHU������

7KLV�VLWH�LV�IRU�UHVHDUFK��GDWD�GHYHORSPHQW��QHZ�DSSURDFKHV�WR�VSDWLDO�GDWD��DQG�WKH�GHYHORSPHQW�RI
QHZ�PHWKRGRORJLHV�IRU�DQDO\VLV�RI�WKHVH�GDWD��SURYLGLQJ�SURGXFWV�WR�D�YDULHW\�RI�GLIIHUHQW�DXGLHQFHV�
7KH�VLWH�LQFOXGHV�*,6�GDWD�DJJUHJDWHG�E\�FRXQW\�SHUWDLQLQJ�WR�SRSXODWLRQ��HQYLURQPHQW��DQG�FXOWXUDO
UHVRXUFHV�LQ�$PHULFDQ�ODQG�XVH�

8QLYHUVLW\�RI�&DOLIRUQLD��6DQWD�%DUEDUD��������7KH�$OH[DQGULD�3URMHFW��2QOLQH��6DQWD�%DUEDUD��8QLYHUVLW\�RI
&DOLIRUQLD��6DQWD�%DUEDUD��$YDLODEOH��KWWS���DOH[DQGULD�VGF�XFVE�HGX��/DVW�$FFHVVHG�����'HFHPEHU
�����

7KH�$OH[DQGULD�3URMHFW�LV�D�FRQVRUWLXP�RI�UHVHDUFKHUV��GHYHORSHUV��DQG�HGXFDWRUV��LQ�WKH�DFDGHPLF�
SXEOLF��DQG�SULYDWH�VHFWRUV��H[SORULQJ�D�YDULHW\�RI�SUREOHPV�UHODWHG�WR�D�GLVWULEXWHG�GLJLWDO�OLEUDU\�IRU
JHRJUDSKLFDOO\�UHIHUHQFHG�LQIRUPDWLRQ��7KH�VLWH�FRQWDLQV�GRFXPHQWV�RQ�0HWDGDWD�VWUXFWXUHV�DV�ZHOO�DV
OLQNV�WR�0HWDGDWD�GLJLWDO�OLEUDULHV�



/%&6�$QQRWDWHG�%LEOLRJUDSK\�	�5HIHUHQFHV
�$PHULFDQ�3ODQQLQJ�$VVRFLDWLRQ

(GLWHG��$XJXVW�����������3DJH���

8UEDQ�5HQHZDO�$GPLQLVWUDWLRQ��+RXVLQJ�DQG�+RPH�)LQDQFH�$JHQF\��DQG�%XUHDX�RI�3XEOLF�5RDGV�
'HSDUWPHQW�RI�&RPPHUFH��������6WDQGDUG�/DQG�8VH�&RGLQJ�0DQXDO��$�6WDQGDUG�6\VWHP�IRU�,GHQWLI\LQJ�DQG
&RGLQJ�/DQG�8VH�$FWLYLWLHV���6/8&0���:DVKLQJWRQ��'�&���*RYHUQPHQW�3ULQWLQJ�2IILFH��

,Q�������WKH�)HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ�DQG�WKH�'HSDUWPHQW�RI�+RXVLQJ��WKHQ�WKH�%XUHDX�RI
3XEOLF�5RDGV�DQG�WKH�8UEDQ�5HQHZDO�$GPLQLVWUDWLRQ��UHVSHFWLYHO\��SXEOLVKHG�6/8&0��7KH�PDQXDO
SURYLGHG�D�GHWDLOHG�OLVWLQJ�RI�ODQG�XVH�FDWHJRULHV�ZLWK�QXPHULF�FRGHV�DVVLJQHG�WR�WKHP��7KHVH
FDWHJRULHV�ZHUH�EDVHG�RQ�WKH������6WDQGDUG�,QGXVWULDO�&ODVVLILFDWLRQ��6,&���6/8&0�FRGHV�EHFDPH
WKH�GHIDFWR�VWDQGDUG�IRU�SODQQLQJ�LQ�XUEDQ�DQG�VXEXUEDQ�DUHDV�RI�WKH�FRXQWU\��$OWKRXJK�6/8&0�ZDV
D�YROXQWDU\�VWDQGDUG��IHGHUDO�SURJUDPV��QHYHUWKHOHVV��DGRSWHG�LW�ZLGHO\��7KH�PDQXDO�ZDV�UHSULQWHG�LQ
������EXW�E\�WKH�����V�WKH�PDQXDO�ZDV�XVHG�OHVV�IUHTXHQWO\�EHFDXVH�ODQG�XVH�SODQQLQJ�LQ�WKH�FRXQWU\
JHQHUDOO\�IRFXVHG�RQ�VKRUW�WHUP��VPDOO�VFDOH�SURMHFWV��6/8&0�SURYLGHG�D�QXPHULF�FRGLQJ�VFKHPH
WKDW�XVHG�WZR��WKUHH��IRXU��RU�PRUH�GLJLWV�WR�LGHQWLI\�ODQG�XVH�DFWLYLWLHV��,Q�DGGLWLRQ��IURP�WZR�WR�HLJKW
GLJLWV�ZHUH�XVHG�WR�LGHQWLI\�RZQHUVKLS��W\SH�RI�VWUXFWXUH�WKH�DFWLYLW\�LV�KRXVHG�LQ��DQG�DX[LOLDU\�XVH
FRGHV�IRU�VHFRQGDU\�ODQG�XVHV��6/8&0
V�HPSKDVLV�ZDV�RQ�SURYLGLQJ�DQ�H[KDXVWLYH�VHW�RI�ODQG�XVHV
GHULYHG�IURP�WKH�6,&�FRGHV��ZLWK�D�OLPLWHG�VHW�RI�DWWULEXWH�GDWD�WR�GHILQH�IXUWKHU�VRPH�RI�WKH�ODQG�XVH
FDWHJRULHV��7KH�FRGLQJ�V\VWHP�LQFOXGHG�WKH�QLQH�JHQHUDO�ODQG�XVH�FODVVHV��UHVLGHQWLDO��PDQXIDFWXULQJ�
WUDQVSRUWDWLRQ��FRPPXQLFDWLRQ�DQG�XWLOLWLHV��WUDGH��VHUYLFHV��FXOWXUDO��HQWHUWDLQPHQW��DQG�UHFUHDWLRQDO�
UHVRXUFH�H[WUDFWLRQ��DQG�XQGHYHORSHG�ODQG�DQG�ZDWHU�DUHDV��7KH�WKUHH�DWWULEXWHV�LOOXVWUDWHG�IRU�WKH
DGGLWLRQDO�WZR�WR�HLJKW�GLJLWV�ZHUH�RZQHUVKLS�W\SHV��W\SH�RI�VWUXFWXUHV�IRU�UHVLGHQWLDO�XVHV��DQG�FURS
W\SHV�IRU�IDUP�XVHV��

9HUPRQW�6WDWXWHV�7LWOH���������������

:DVKRH�&RXQW\��1HYDGD��,QWHJUDWHG�7HUUDLQ�8QLW�0DSSLQJ��5HQR��1HYDGD��:DVKRH�&RXQW\�

:KLWWLHU�&ROOHJH��������6WXGLR�3URMHFW��&DWHJRULHV�IRU�WKH�(QYLURQPHQWDO�-XVWLFH�3URMHFW��:KLWWLHU��&DOLIRUQLD��:KLWWLHU
&ROOHJH�

:LONHQV��(GZDUG���������7KH�3ODQQLQJ�$SSURDFK�WR�&DWHJRULHV���7KH�-RXUQDO�RI�WKH�$PHULFDQ�,QVWLWXWH�RI�3ODQQHUV
���QR�����������

:KLOH�ZRUNLQJ�RQ�D�VHULHV�RI�SODQQLQJ�VWXGLHV�LQ�HLJKW�WRZQV�DQG�FRXQWLHV�LQ�9LUJLQLD��UDQJLQJ�LQ
SRSXODWLRQ�IURP�������WR���������WKH�DXWKRU�UHDOL]HG�WKH�QHHG�IRU�FODVVLILFDWLRQV�QRW�IRXQG�LQ�WKH
6WDQGDUG�,QGXVWULDO�&ODVVLILFDWLRQ��6,&��V\VWHP��:KLOH�WKH�6,&�EDVHG�V\VWHPV�DUH�JRRG�IRU�HFRQRPLF
FODVVLILFDWLRQV��:LONHQV�IHOW�WKDW�WKHUH�LV�D�QHHG�IRU�FDWHJRULHV�EDVHG�RQ��SK\VLFDO�FKDUDFWHULVWLFV�
SRWHQWLDO�IRU�DGYHUVH�LPSDFWV�RQ�DGMDFHQW�SURSHUWLHV��W\SH�RI�VWUXFWXUH��ODQG�FDSDFLW\��PRYHPHQW
SDWWHUQV��VHUYLFHV�GHPDQGHG��VHUYLFHV�SURYLGHG�RU�UHQGHUHG�WR�WKH�FRPPXQLW\��WD[DEOH�YDOXHV
SURGXFHG��RZQHUVKLS�DQG�DFFHVV�FULWHULD��DQG�RWKHU�ODQG�FDWHJRULHV�EDVHG�RQ�SUHVVXUH�JURXSV
DVVRFLDWHG�ZLWK�WKHVHV�LVVXHV��:LWKRXW�RIIHULQJ�D�VSHFLILF�SURSRVDO��WKH�DXWKRU�VXJJHVWV�WKDW�D�VSHFLILF
XQLIRUP�FODVVLILFDWLRQ�V\VWHP�EDVHG�RQ�LPSDFWV�VKRXOG�EH�GHYHORSHG��7KLV�ZRXOG�DLG�LQ�HVWDEOLVKLQJ
DQG�EURDGHQLQJ�WKH�FRQFHUQV�RI�JUHHQEHOW�WRZQV��QHLJKERUKRRGV��HWF��2WKHUZLVH��WKH�FODVVLILFDWLRQ
V\VWHP�ZRXOG�EH�GLIILFXOW�IRU�WKH�SURIHVVLRQ�WR�XVH�

:LOOLDPV��1RUPDQ��������$PHULFDQ�3ODQQLQJ�/DZ��/DQG�8VH�DQG�7KH�3ROLFH�3RZHU��9ROXPH��$��:LOPHWWH��,OOLQRLV�
&DOOKDJKDQ�	�&RPSDQ\�



/%&6�$QQRWDWHG�%LEOLRJUDSK\�	�5HIHUHQFHV
�$PHULFDQ�3ODQQLQJ�$VVRFLDWLRQ

(GLWHG��$XJXVW�����������3DJH���

:LQWHU�3DUN��&LW\�RI��'HSDUWPHQW�RI�&RPPXQLW\�'HYHORSPHQW��������&LW\�RI�:LQWHU�3DUN��)ORULGD�
&RPSUHKHQVLYH�3ODQ��:LQWHU�3DUN��)ORULGD��&LW\�RI�:LQWHU�3DUN��

:LVFRQVLQ�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��������:,6&/$1'��/DQG�&RYHU�&ODVVHV��2QOLQH��0DGLVRQ�
:LVFRQVLQ��:LVFRQVLQ�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��$YDLODEOH�
KWWS���ZZZ�GQU�VWDWH�ZL�XV�RUJ�DW�HW�JHR�ZLVFODQG�OF�FDWV�KWP��/DVW�$FFHVVHG��)HEUXDU\�������

:LWWJHQVWHLQ��/XGZLJ��������3KLORVRSKL�$O�,QYHVWLJDWLRQ��2[IRUG��(QJODQG��%DVLO�%ODFNZHOO�

<RX��-LQVRR��������,PSOHPHQWDWLRQ�RI�,QWHJUDWLQJ�/DQG�8VH�DQG�7UDQVSRUWDWLRQ�0RGHOV�:LWK�*HRJUDSKLF�,QIRUPDWLRQ
6\VWHP��&KDPSDLJQ��,OOLQRLV��8QLYHUVLW\�RI�,OOLQRLV�DW�8UEDQD�&KDPSDLJQ�

<RXQJ��3DXOD��DQG�-DFN�7ULSOHWW��������7KH�7UHDWPHQW�RI�$X[LOLDU\�(VWDEOLVKPHQWV�LQ�,QGXVWU\�&ODVVLILFDWLRQ�6\VWHPV�
2QOLQH��:DVKLQJWRQ��'�&���8�6��'HSW��RI�&RPPHUFH��&HQVXV�%XUHDX��$YDLODEOH�
KWWS���ZZZ�FHQVXV�JRY�HSFG�QDLFV�DVFLL�DX[LOLDU\�W[W��/DVW�$FFHVVHG�����2FWREHU������


