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$EVWUDFW
$LUERUQH� /DVHU� 6FDQQLQJ� �$/6�� LV� EHFRPLQJ�ZLGHO\� DFFHSWHG� DV� D� EURDG�DFUH� WHUUDLQ
PRGHOLQJ�WHFKQLTXH���$V�D�PDSSLQJ�WRRO��LW�FDQ�GHILQH�WKH�WHUUDLQ�ZLWK�D�GHQVH�DUUD\�RI
SRLQWV�� DW� D� UDSLG� DFTXLVLWLRQ� UDWH� DQG� WR� D� KLJK� GHJUHH� RI� DFFXUDF\�� � $V� D� VXUIDFH
PRGHOHU�� LW� FDQ� VLPXOWDQHRXVO\� GHILQH� EXLOGLQJ� RXWOLQHV�� YHJHWDWLRQ� FDQRSLHV� DQG
YHJHWDWLRQ� H[WHQWV�� �$V� WKHVH� IXQGDPHQWDO� XVHV� DUH� QRZ� EHGGHG� LQWR� WKH�$XVWUDODVLDQ
PDUNHW��DWWHQWLRQ�FDQ�EH�WXUQHG�WR�WKH�ZHDOWK�RI�RWKHU� LQIRUPDWLRQ�FRQWDLQHG�ZLWKLQ�DQ
$/6 V\VWHP�� � �7KLV� SDSHU� FRQFHQWUDWHV� RQ� UHFHQW� DGYDQFHV� RQ� WZR� VXFK� IHDWXUHV�� YL]�
ODVHU�LQWHQVLW\�DQG�EHDP�GLYHUJHQFH�
$Q $/6�V\VWHP�HPLWV�D�GLVFUHWH�EHDP�RI�OLJKW�DQG�UHFRUGV�WKH�WLPH�DQG�LQWHQVLW\�RI�WKH
EHDP� UHWXUQHG� WR� WKH� DLUFUDIW�� � 7KH� WLPH WDNHQ IRU� WKH� EHDP� WR� UHWXUQ� DOORZV� RQH� WR
FDOFXODWH� WKH� GLVWDQFH� WR� WKH� WHUUDLQ�� � 7KH� LQWHQVLW\� RI� WKH� UHWXUQ� VLJQDO� JLYHV� RQH� DQ
LQGLFDWLRQ� RI� WKH� VXUIDFH� WKDW� UHIOHFWHG� WKH� EHDP�� � :RUN� LV� FRQWLQXLQJ� WR� XWLOLVH� WKH
LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�LQWHQVLW\�UHWXUQ���$Q�LQLWLDO�DSSOLFDWLRQ�LV�WR�SURGXFH�D�JUH\�
VFDOH�LPDJH�IURP�WKH�LQWHQVLW\�UHWXUQV��D�SURGXFW�WKDW�LV�LQVWDQWDQHRXVO\�XVHDEOH�DV�LV�LW�LV
DOUHDG\� JHRUHIHUHQFHG� DQG� RUWKR�UHFWLILHG�� � 6RPH� ZRUN� LV� UHTXLUHG� WR� VWDQGDUGLVH� WKH
LQWHQVLW\�UHWXUQV�WR�LPSURYH�WKH�LPDJHV¶�YLVXDO�DSSHDUDQFH���$SSOLFDWLRQV�DQG�H[DPSOHV
DUH�SURYLGHG����)XWXUH�DSSOLFDWLRQV�IRU�WKH�LQWHQVLW\�UHWXUQ�FRXOG�LQFOXGH�XVLQJ�LQWHQVLW\
WR DVVLVW�GDWD�FODVVLILFDWLRQ��IHDWXUH�H[WUDFWLRQ�DQG�YHJHWDWLRQ�VSHFLHV�LGHQWLILFDWLRQ�
$ VHFRQG� LQWHUHVWLQJ� GHYHORSPHQW� LQ� $/6� KDUGZDUH� LV� WKH� FRQFHSW� RI� ³ZLGH� EHDP
GLYHUJHQFH´�� � 7KH� ODVHU� EHDP� LV� HPLWWHG� IURP� D� VPDOO� DSHUWXUH� DW� WKH� DLUFUDIW�� DQG
GLYHUJHV��L�H��JHWV�ZLGHU��DV�LW�WUDYHOV�WR�WKH�JURXQG���(DUO\�$/6�KDUGZDUH�ZDV�GHVLJQHG
WR NHHS� WKH�ZLGWK�RI� WKH� ODVHU�EHDP�DV�QDUURZ�DV�SRVVLEOH� VR� WKDW��ZKHQ� LW� VWULNHV� WKH
WHUUDLQ��LW�PHDVXUHV�DV�SUHFLVH�D�SLHFH�RI�JURXQG�DV�SRVVLEOH���7\SLFDO�EHDP�GLYHUJHQFH�LV
� PLOOLUDGV��ZKLFK�HTXDWHV�WR�D�IRRWSULQW�GLDPHWHU�RI�����P�IURP�D�����P�DOWLWXGH���7KH
FRQFHSW�RI�³:LGH�%HDP�'LYHUJHQFH´�ZDV�LQWURGXFHG�LQ�UHFRJQLWLRQ�WKDW�$/6�XVHUV�PD\
ZDQW WR�PHDVXUH� IHDWXUHV�RWKHU� WKDQ� WKH� WHUUDLQ�� �%\� LQWURGXFLQJ� WKLV�RSWLRQ�� WKH� IOLJKW
FDQ�EH�GHVLJQHG�VR�WKDW�HDFK�ODVHU�IRRWSULQW�HIIHFWLYHO\�MRLQV�LWV�QHLJKERU���7\SLFDO�ZLGH
EHDP�GLYHUJHQFH�RI���PLOOLUDGV�HTXDWHV�WR�D�IRRWSULQW�GLDPHWHU�RI�����P���3RWHQWLDO�XVHV
IRU WKLV�RSWLRQ� DUH�PDLQO\� LQ� IRUHVWHG� DUHDV�� �)RU� FDQRS\�GHILQLWLRQ�� D�ZLGH�EHDP�ZLOO
³DOZD\V´� UHWXUQ� WKH� WRS� RI� HYHU\� WUHH�� � )RU� WHUUDLQ�PDSSLQJ� LQ� YHU\� KHDY\� WLPEHU�� WKH
ODVHU�ZLOO�³DOZD\V´�ILQG�DQ\�DYDLODEOH�JDS�LQ�D�GHQVH�FDQRS\���$QRWKHU�SRWHQWLDO�XVH�LV�LQ
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PHDVXULQJ�SRZHUOLQHV��D�ZLGH�ODVHU�EHDP�KDV�PRUH�FKDQFH�RI�KLWWLQJ�WKH�SRZHUOLQH�WKHQ
D QDUURZ�EHDP�
5HFHQW UHVHDUFK�DQG�H[DPSOHV�RI�ERWK�LQWHQVLW\�UHWXUQV�DQG�ZLGH�EHDP�GLYHUJHQFH�ZLOO
EH SUHVHQWHG�LQ�WKH�SDSHU�

%DFNJURXQG
$LUERUQH�/DVHU�6FDQQLQJ��$/6��EHFDPH�RSHUDWLRQDO�DURXQG�WKH�HDUO\�WR�PLG�����¶V�DV�D
EURDG�DFUH�WHUUDLQ�PRGHOOLQJ�WRRO���,W�ZDV�DGRSWHG�VRRQ�DIWHU�LQ�WKH�86$��ZKHUH�WKH�WHUP
/L'$5��IRU�/LJKW�'HWHFWLRQ�DQG�5DQJLQJ��ZDV�DGRSWHG�DV�WKH�WHUP�IRU�WKH�WHFKQRORJ\�
7KH FRQFHSW�RI�$/6�LV�TXLWH�VLPSOH���$�1$967$5�*OREDO�3RVLWLRQLQJ�6\VWHP��*36�
UHFHLYHU LQ�WKH�DLUFUDIW�UHFRUGV�PHDVXUHPHQWV�WKDW�DOORZ�WKH�SRVLWLRQ�RI�WKH�DLUFUDIW�WR�EH
FDOFXODWHG� WKURXJKRXW� LWV� WUDMHFWRU\�� �$Q� ,QHUWLDO�0HDVXULQJ�8QLW� �,08�� LQ� WKH� DLUFUDIW
UHFRUGV LWV�RULHQWDWLRQ� 7KLUGO\��D� ODVHU�GLVWDQFH�PHDVXUHPHQW� V\VWHP�HPLWV�D�GLVFUHWH
EHDP�RI�OLJKW�DW�D�ZDYHOHQJWK�RI�������PLFURQV�DQG�PHDVXUHV�WKH�WLPH�LW� WDNHV�IRU� WKH
OLJKW� EHDP� WR� UHIOHFW� IURP� WKH� JURXQG� DQG� UHWXUQ� WR� WKH� DLUFUDIW�� � 7KH� GLVWDQFH� WR� WKH
JURXQG LV�FDOFXODWHG�ZLWK�WKH�WLPH�WDNHQ�DQG�WKH�NQRZQ�VSHHG�RI�OLJKW���.QRZLQJ�ZKHUH
WKH DLUFUDIW� LV� DQG� WKH� GLUHFWLRQ� LW� LV� IDFLQJ�� GLVWDQFHV� WR� WKH� JURXQG� FDQ� HDVLO\� EH
FRPSXWHG�LQWR�JURXQG�HOHYDWLRQV��)LJXUH������$�VXPPDU\�RI�WKH�SRVLWLRQ�RI�$/6�LQ�WKH
$XVWUDODVLDQ�PDUNHW�FDQ�EH�IRXQG�LQ�-RQDV�>����@�

)LJXUH��±�6FKHPDWLF�VKRZLQJ�WKH�WKUHH�PHDVXULQJ�V\VWHPV�LQ�DQ�$/6

*36�3RVLWLRQLQJ�VDWHOOLWHV

*36�EDVHVWDWLRQ�RQ�WKHJURXQG

���7KH�DWWLWXGH�RI�WKHDLUFUDIW�LV�GHWHUPLQHG�E\DQ�DFFXUDWH�,QHUWLDO0HDVXUHPHQW�8QLW��,08�
���7KH�ODVHU�VFDQQHU�HPLWV�ODVHU�EHDPVZLWK�D�KLJK�IUHTXHQF\�DQG�FROOHFWV�WKHUHIOHFWLRQV��7KH�WUDQVLW�WLPH�LV�DFFXUDWHO\PHDVXUHG�

���2Q�ERDUG*36
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/DVHU�&KDUDFWHULVWLFV
(DUO\�$/6� WULDOV� VKRZHG� WKDW� WKH� GLVWDQFH�PHDVXULQJ� ODVHU� ZRXOG�PHDVXUH�PRUH� WKDQ
MXVW WKH�JURXQG�KHLJKWV���7KH�ZDYHOHQJWK�RI�OLJKW�VHOHFWHG�IRU�WKH�ODVHU��������PLFURQV�
PHDQW� WKDW�� OLNH� D� EHDP� IURP� D� WRUFK� OLJKW�� WKH� ODVHU� ZRXOG� EH� UHIOHFWHG� IURP� PRVW
IHDWXUHV�DERYH�WKH�JURXQG���7KLV�PHDQW�WKDW�D�ZKROH�QHZ�UDQJH�RI�VXUIDFHV�FRXOG�QRZ�EH
GHILQHG IURP� WKH� DLU�� � $SSOLFDWLRQV� IRXQG� WR� WDNH� DGYDQWDJH� RI� WKLV� HOHPHQW� RI� $/6
LQFOXGH�
� )RUHVWU\ ±�DV�WKH�WRS�RI�WKH�WUHHV�FDQ�GHILQH�WKH�FDQRS\�PRGHO�
� (OHFWULFLW\� 'LVWULEXWLRQ� ±� DV� WKH� SRZHUOLQH� FRQGXFWRUV� DOVR� UHIOHFW� D� VXIILFLHQW

DPRXQW�IURP�WKH�ODVHU�WR�GHILQH�WKH�SRZHUOLQHV�KDQJLQJ�LQ�FDWHQDU\���DQG
� 8UEDQ SODQQLQJ�±�DV�EXLOGLQJ�URRIOLQHV�FDQ�DOVR�EH�GHILQHG�HQ�PDVVH�

$ VHFRQG�FKDUDFWHULVWLF�RI�WKH�ODVHU�LV�WKDW�RQH�HPLWWHG�ODVHU�EHDP�FDQ�EH�UHIOHFWHG�IURP
D QXPEHU�RI�GLIIHUHQW�VXUIDFHV���&RQWLQXLQJ�WKH�DQDORJ\�IURP�DERYH��LI�VRPHRQH�VKRQH�D
WRUFK OLJKW�VWUDLJKW�GRZQ�IURP�DQ�DLUFUDIW�DW�QLJKW��WKH�WRUFK�EHDP�FRXOG�VKRZ�WKH�WRS�RI
D WUHH��D� ORZHU�EUDQFK��D�SRZHU� OLQH�KDQJLQJ�DERYH� WKH� WUHH�DQG�� LI� WKH� WUHH�ZDVQ¶W� WRR
GHQVH��WKH�JURXQG�EHQHDWK�WKH�WUHH���6R�WRR��WKH�PHDVXULQJ�ODVHU�ZRXOG�EH�UHIOHFWHG�IURP
DOO�RI�WKHVH�GLIIHUHQW�VXUIDFHV�� �(DUO\�$/6�KDUGZDUH�ZDV�FRQILJXUHG�WR�UHFRUG�WKH�WLPH
WDNHQ� IRU� WKH� ODVW RI WKH� EHDP� WR� UHWXUQ� WR� WKH� DLUFUDIW�� �7KLV� JDYH� WKH� EHVW� FKDQFH� RI
UHFRUGLQJ�WKH�JURXQG�VXUIDFH���&XUUHQW�KDUGZDUH�FDQ�UHFRUG�WKH�ILUVW UHWXUQ��ZKLFK�ZLOO
PHDVXUH� WKH� WUHH� FDQRS\� RU� SRZHUOLQH� FRQGXFWRU�� DQG� WKH ODVW UHWXUQ� �JHQHUDOO\� WKH
JURXQG�VXUIDFH����6RPH�VHQVRUV�UHFRUG�LQWHUPHGLDWH�UHWXUQV�DV�ZHOO�

+DUGZDUH�&KDUDFWHULVWLFV
+DUGZDUH� SHUIRUPDQFH� KDV� LPSURYHG�PDUNHGO\� VLQFH� WKH�PLG�����¶V�� � 7KHUH� DUH� WZR
PDMRU HTXLSPHQW� PDQXIDFWXUHUV� LQ� WKH� PDUNHW�� YL]�2SWHFK� �UHI�
KWWS���ZZZ�RSWHFK�RQ�FD� DQG�/HLFD��UHI�
IWS���IWS�JLV�OHLFD�JHRV\VWHPV�FRP�RXWJRLQJ�GRFV�DGD�$/6��B3URGXFWB'HVFULSWLRQ�SGI��
0RVW�RI� WKH� DXWKRU¶V� H[SHULHQFHV� DUH�ZLWK� WKH�2SWHFK� UDQJH�RI� ODVHU� VFDQQHUV�� EXW� WKH
SULQFLSDOV�DSSO\�HTXDOO\�WR�WKH�/HLFD�VFDQQHUV�
$/6�V\VWHPV�FDQ�QRZ�EH�SXUFKDVHG�ZLWK�WKH�IROORZLQJ�FKDUDFWHULVWLFV�
� ODVHU�HPLVVLRQ�UDWHV�XS�WR��������SRLQWV�SHU�VHFRQG�
� ODVHU�UHFRUGLQJ�XS�WR���UHWXUQV�SHU�HPLVVLRQ�
� RSHUDWLQJ�DOWLWXGHV�XS�WR�����P�
� VZDWKH�ZLGWK�XS�WR�����P�LQ�D�VLQJOH�SDVV�RI�WKH�DLUFUDIW�
� YHUWLFDO�DFFXUDF\�XS�WR�����P�UPV�
� YDULDEOH�ZLGWK�RI�ODVHU�EHDP�
� VLJQDO�VWUHQJWK�RI�UHWXUQ�ODVHU�UHFRUGHG�
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0RVW RI� WKH� KDUGZDUH� DGYDQFHV� OLVWHG� DERYH� DUH� LQ� WKH� ³2O\PSLF´� FODVV�� YL]��&LWLXV�
DOWLXV�� IRUWLXV� RU�� IRU� WKRVH� QRW� IDPLOLDU� ZLWK� WKH� 2O\PSLF� PRWWR�� ³VZLIWHU�� KLJKHU�
VWURQJHU����7KH�WZR�DGYDQFHV�WKDW�DUH�QRW�LQ�WKLV�FDWHJRU\�LQYROYH�WKH�DELOLW\�WR�YDU\�WKH
ZLGWK RI�WKH�ODVHU�EHDP��DQG�WKH�DELOLW\�WR�UHFRUG�WKH�UHWXUQ�LQWHQVLW\�RI�WKH�ODVHU�VLJQDO�
7KH KDUGZDUH�PDQXIDFWXUHUV�LQWURGXFHG�ERWK�RI�WKHVH�IHDWXUHV�VRPH�WLPH�EDFN��EXW�OLWWOH
XVH KDV�EHHQ�PDGH�RI� WKHVH� IHDWXUHV� WR�GDWH�� � ,Q�VRPH�UHJDUGV�� WKH\�ZHUH�DGGHG� WR� WKH
V\VWHP� FDSDELOLWLHV� EHFDXVH� WKH\� ZHUH� UHDVRQDEO\� HDV\� WR� GR� DW� WKH� KDUGZDUH
PDQXIDFWXUH�VWDJH��LQ�WKH�H[SHFWDWLRQ�WKDW�WKH�LQGXVWU\�ZLOO�EH�DEOH�WR�PDNH�XVH�RI�WKHP
LQ WKH�IXWXUH�
,QWHQVLW\�5HWXUQV
%DFNJURXQG
7KH�$/6�V\VWHP�HPLWV�D�GLVFUHWH�EHDP�RI�ODVHU�OLJKW�DQG�UHFRUGV�WKH�WLPH�DQG�VWUHQJWK
�RU LQWHQVLW\�� RI� WKH� EHDP� RQFH� LW� KDV� UHIOHFWHG� RII� WKH� VXUIDFH� EHORZ�� $V� )LJXUH� �
LQGLFDWHV��D�VLQJOH�EHDP�FDQ�EH�UHIOHFWHG�IURP�D�QXPEHU�RI�GLIIHUHQW�VXUIDFHV��HDFK�ZLWK
LWV RZQ�WLPH��DQG�VR�GLVWDQFH��DQG�LWV�RZQ�LQWHQVLW\�

)LJXUH���±�7KH�HPLWWHG�ODVHU�LV�UHIOHFWHG�IURP�D�QXPEHU�RI�VXUIDFHV��HDFK�UHWXUQLQJ�D
GLIIHUHQW�DPRXQW�RI�WKH�HPLWWHG�EHDP

$/6� KDUGZDUH� W\SLFDOO\� UHFRUGV� WKH� WLPH� DQG� LQWHQVLW\� RI� WKH� ),567� DQG� WKH� /$67
VXUIDFH�UHIOHFWLQJ�WKH�OLJKW�
7KH�GHILQLWLRQ�RI� WKH�PDJQLWXGH�RI� WKH� LQWHQVLW\�PHDVXUH�SURYLGHG�E\�2SWHFK�IRU� WKHLU
VFDQQHU�LV�

7KH�$/70�LQWHQVLW\�YDOXH�LV�D�PHDVXUH�RI�WKH�UHWXUQ�VLJQDO�VWUHQJWK��7KH�GDWD�LV
SURGXFHG�E\�WKH�LQWHQVLW\�PRGXOH��ZKLFK�PHDVXUHV�WKH�SHDN�DPSOLWXGH�RI�WKH�ILUVW
DQG�ODVW�UHWXUQ�SXOVHV��)RU�WKH�FDVH�ZKHUH�WKHUH�LV�RQO\�RQH�UHWXUQ�SXOVH�WKH�GDWD
IRU�WKH�ODVW�UHWXUQ�ZLOO�EH�WKH�VDPH�DV�WKDW�DV�IRU�WKH�ILUVW�UHWXUQ��VLQFH�WKHUH�LV
RQO\�RQH�UHWXUQ�SXOVH��7KH�LQWHQVLW\�UHWXUQ�YDOXHV�DUH�FRQVLGHUHG�UHODWLYH�UDWKHU
WKDQ�DEVROXWH�PHDVXUHPHQWV
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7KH� LQWHQVLW\� UDQJH� LV� IURP� �� WR� ������ �� EHLQJ� D� YHU\� ZHDN� UHWXUQ� DQG� ����
EHLQJ D�YHU\�VWURQJ�UHWXUQ���7KH�UHWXUQ�LQWHQVLW\�LV�EDVHG�RQ�VHYHUDO�IDFWRUV�VXFK
DV�� IO\LQJ� HOHYDWLRQ�� DWPRVSKHULF� FRQGLWLRQV�� GLUHFWLRQDO� UHIOHFWDQFH� SURSHUWLHV
DQG WKH�UHIOHFWLYLW\�RI�WKH�UHWXUQ�WDUJHW��)RU�WKHVH�UHDVRQV�WKH�PHDVXUHG�UHWXUQ
LQWHQVLW\�PD\�QRW�EH�FRQVLVWHQW�IRU�D�JLYHQ�WDUJHW��)RU�LQVWDQFH��PXOWLSOH�IOLJKWV
RYHU� D� KRPRJHQHRXVO\� UHIOHFWLYH� VXUIDFH� FRXOG� FRQFHLYDEO\� SURGXFH� D� ZLGH
UDQJH� RI� LQWHQVLW\� YDOXHV�� 7KLV� LV� QRW� WR� VD\�� JLYHQ� WKH� DSSURSULDWH� PRGHOOLQJ
FRQVWUDLQWV� D�VHW�RI�FRUUHFWLRQV�FRXOG�QRW�EH�GHULYHG��DOWKRXJK� WKH�GLUHFWLRQDO
UHIOHFWDQFH�PD\�SRVH�DQ�LQWHUHVWLQJ�SUREOHP�
7KH� LQIRUPDWLRQ� WR� GHWHUPLQH� WKH� SHDN� DPSOLWXGH� RI� WKH� UHWXUQ� VLJQDO� LV� QRW
UHDGLO\�DYDLODEOH�LQ�WKH�FXUUHQW�RXWSXW�GDWD�IRUPDWV��$OVR�QRWH��DW� WKLV� WLPH�ZH
GR QRW�JXDUDQWHH�WKH�OLQHDULW\�RI�WKH�LQWHQVLW\�PHDVXUHPHQW��>&RQUDG������@

([SHULHQFH
([SHULHQFH�ZLWK�2SWHFK�$/6�V\VWHPV�VKRZV�WKDW�WKHUH�LV�D�ZLGH�YDULHW\�RI�IDFWRUV�ZKLFK
DIIHFW�WKH�PDJQLWXGH�RI�WKH�UHFRUGHG�LQWHQVLW\���)RU�D�SDUWLFXODU�$/70�����V\VWHP��WKH
IROORZLQJ�LQWHQVLW\�FKDUDFWHULVWLFV�KDYH�EHHQ�QRWHG�
� LQWHQVLWLHV� PHDVXUHG� RYHU� XQLIRUP� WHUUDLQ� W\SLFDOO\� GLVSOD\� D� WUDGLWLRQDO� ³EHOO´

KLVWRJUDP�

)LJXUH���±7\SLFDO�LQWHQVLW\�KLVWRJUDP
� W\SLFDO�UDQJH�RI�LQWHQVLW\�YDOXHV�IORZQ�DW�����P�LV�EHWZHHQ�����DQG�����
� VRUWLHV�IORZQ�GXULQJ�KD]\�FRQGLWLRQV�FDQ�ORZHU�WKH�LQWHQVLW\�UDQJH�WR�EHORZ�����
� DOWKRXJK�PRVW�PHDVXUHG�LQWHQVLWLHV�DUH�EHORZ������PRVW�VRUWLHV�LQFOXGH�D�IHZ�ODUJHU

PHDVXUHPHQWV�XS�WR������RU�PRUH��7KH�GLVWULEXWLRQ�LQ�)LJXUH���LV�W\SLFDO�
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)LJXUH ��±�,QWHQVLW\�KLVWRJUDP��VKRZLQJ�LQWHQVLWLHV�DERYH����
� /RZHULQJ�WKH�IO\LQJ�KHLJKW�LQFUHDVHV�WKH�PDJQLWXGH�RI�WKH�LQWHQVLW\�UHWXUQV�
� ELWXPHQ�URDGV�W\SLFDOO\�UHWXUQ�DQ�LQWHQVLW\�EHORZ����
� SRZHUOLQHV�W\SLFDOO\�UHWXUQ�DQ�LQWHQVLW\�EHORZ���
&XUUHQW�$SSOLFDWLRQV
2QH�DSSOLFDWLRQ�RI� WKH� LQWHQVLW\� UHWXUQV� LV� WR�SURGXFH�D�JUH\VFDOH� LPDJH�RI� WKH�SURMHFW
DUHD�VFDQQHG���%HFDXVH�WKH�ZDYHOHQJWK�RI�WKH�ODVHU¶V�OLJKW�VRXUFH�������PLFURQV��LV�RQO\
VOLJKWO\ ODUJHU� WKDQ� OLJKW� LQ� WKH� YLVLEOH� VSHFWUXP�� WKH� UHIOHFWLRQ� RI� WKH� ODVHU� HTXDWHV
UHDVRQDEO\�ZHOO�WR�WKH�QDWXUDO�DSSHDUDQFH�RI�UHIOHFWHG�YLVLEOH�OLJKW���(TXDWLQJ�D�JUH\VFDOH
FRORXU� WR� JUDGXDWLRQV� RI� WKH� ODVHU� UHWXUQ� SURGXFHV� D� LPDJH� WKDW� FORVHO\� UHVHPEOHV� D
PRQRFKURPH� �RU� ³EODFN�DQG�ZKLWH´�� LPDJH� RI� WKH� WHUUDLQ�� � 7KHVH� LPDJHV� DUH� DOUHDG\
WUXH�WR�VFDOH�DV� WKH\�KDYH�EHHQ�FRPSLOHG�VLPSO\�E\�FRORXU�FRGLQJ� WKH�VSDWLDOO\�FRUUHFW
$/6� GDWD�� � ([DPSOHV� RYHU� GLIIHUHQW� SURMHFW� DUHDV� FDQ� EH� VHHQ� LQ� )LJXUH� �� DQG� DW
2¶+DJDQ�>����@�
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)LJXUH���±�6DPSOH�JUH\VFDOH�LQWHQVLW\�LPDJHV��UXUDO��EHORZ��DQG�XUEDQ��WRS�

)XWXUH�'HYHORSPHQWV
7KHUH� DUH� WKUHH� IXWXUH� DSSOLFDWLRQV� RI� $/6� LQWHQVLW\� PHDVXUHPHQWV� WKDW� DUH� DFWLYHO\
EHLQJ�SXUVXHG�
7KH ILUVW�LV�LQ�WKH�QHYHU�HQGLQJ�TXHVW�WR�LPSURYH�WKH�DFFXUDF\�RI�$/6�GDWD���0RVW�$/6
SURMHFWV DUH� ODUJHU� WKDQ�FDQ�EH� UHFRUGHG� LQ�D� VLQJOH�SDVV�RI� WKH�DLUFUDIW�� VR� WKH�DLUFUDIW
PRYHV� XS� DQG� GRZQ� WKH� VLWH� LQ� D� UHJXODU� SDWWHUQ� FRYHULQJ� WKH� GDWD� ZLWK� RYHUODSSLQJ
VZDWKHV RI�GDWD��ILJXUH����

VZDWKH�RYHUODS )OLJKW�OLQH�(DVW�WR�:HVW
)OLJKW�OLQH�:HVW�WR�(DVW

)LJXUH���±�3DUDOOHO�VZDWKHV�KDYH�DQ�DUHD�RI�RYHUODS��W\SLFDOO\�����RI�WKH�VZDWKH�ZLGWK�
7KH� WHUUDLQ� EHWZHHQ� WKH� VZDWKHV� KDV� HIIHFWLYHO\� EHHQ� UHFRUGHG� WZLFH�� RQFH� LQ� HDFK
GLUHFWLRQ���7KLV�UHGXQGDQW�LQIRUPDWLRQ�FDQ�EH�XVHG�WR�LGHQWLI\�DQG�UHPRYH�DQ\�UHPDLQLQJ
HUURUV� LQ� WKH� PHDVXUHPHQW� SURFHVV�� EXW� RQO\� LI� WKH� VRIWZDUH� FDQ� LGHQWLI\� D� FRPPRQ
HOHPHQW�WKDW�ZDV�EHHQ�UHFRUGHG�WZLFH�)LJXUH������'HYHORSPHQWV�DUH�XQGHUZD\�WR�XWLOLVH
WHUUDLQ� VKDSH� DQG� LQWHQVLW\� YDULDWLRQV� WR� LGHQWLI\� WKHVH� HOHPHQWV� FRPPRQ� EHWZHHQ
VZDWKHV��>7HUUDVROLG�����@�

VZDWKH�PLVPDWFK

)LJXUH���±�,WHPV�DSSHDULQJ�LQ�WKH�VZDWKH�RYHUODS�DUH�PHDVXUHG�WZLFH
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7KH VHFRQG� IXWXUH� GHYHORSPHQW� RI� LQWHQVLW\� UHFRUGLQJ� LV� WR� LPSURYH� WKH� GDWD
FODVVLILFDWLRQ�DQG�RU�IHDWXUH�H[WUDFWLRQ�FDSDELOLWLHV����)XQGDPHQWDO�$/6�GDWD�LV�VLPSO\�D
WKUHH�GLPHQVLRQDO�FRRUGLQDWH�RI�WKH�IHDWXUH�ZKLFK�UHIOHFWHG�WKH�ODVHU���6RIWZDUH�LV�XVHG
WR VXEVHTXHQWO\� FODVVLI\� WKH� DFTXLUHG� GDWD� E\� GHFLGLQJ�ZKDW WKH ODVHU� UHIOHFWHG� IURP�
7KH PRVW�FRPPRQ�FODVVLILFDWLRQ�URXWLQH�VHSDUDWHV�WKRVH�ODVHU�VWULNHV�WKDW�KLW�WKH�JURXQG�
IURP WKRVH�³QRQ�JURXQG´�VWULNHV�WKDW�GLG�QRW�PDNH�LW�DOO� WKH�ZD\�WR�WKH�WHUUDLQ�� �7KHVH
QRQ�JURXQG�VWULNHV�W\SLFDOO\�LQFOXGH�YHJHWDWLRQ��EXLOGLQJV��SRZHUOLQHV��DQG�ELUGV�«���DOO
YDOLG� IHDWXUHV� WR� PHDVXUH�� EXW� IHDWXUHV� ZKLFK� DUH� QRW� UHTXLUHG� IRU� XVHUV� PRGHOOLQJ
JURXQG� VKDSHV�� � *HQHUDOO\� WKLV� FODVVLILFDWLRQ� LV� GRQH� XVLQJ� PRUSKRORJLFDO� ILOWHUV�� L�H�
URXWLQHV�ZKLFK�XVH�WKH�VKDSH�RI�WKH�REMHFW���'HYHORSPHQWV�DUH�SURFHHGLQJ�RQ�LQFOXGLQJ
LQWHQVLW\� YDOXHV� WR� KHOS� GHFLGH�ZKHWKHU� D� IHDWXUH� LV� D� JURXQG� RU� QRQ�JURXQG� HOHPHQW�
)LJXUH���VKRZV�ERWK�LQWHQVLW\�DQG�KHLJKW� LQIRUPDWLRQ�LQ�DQ�XUEDQ�VFHQH���7KH�LQWHQVLW\
LPDJH� FOHDUO\� VKRZV� KRZ� LQWHQVLW\� UHWXUQV� FDQ� GHOLQHDWH� IHDWXUHV� QRW� GLVFHUQLEOH� E\
KHLJKW�DORQH���7KH�EODFN�ELWXPHQ�URDGZD\�LV�WKH�PRVW�VWULNLQJ�H[DPSOH�

)LJXUH���±�8UEDQ�$/6�GDWD�FRORXU�FRGHG�E\�LQWHQVLW\��ULJKW��DQG�KHLJKW�OHIW�
,QWHQVLW\�UHWXUQV�DUH�DOVR�EHLQJ�XVHG�LQ�WKH�IRUHVWU\�LQGXVWU\��VXFK�DV�UHSRUWHG�E\�/RYHOO
>����@���(VWLPDWHV�RI�IROLDJH�FRYHU�RU�IROLDJH�DPRXQW�DV�D�IXQFWLRQ�RI�KHLJKW��WKH�IROLDJH
SURILOH��FDQ�EH�PDGH�E\�FRXQWLQJ�WKH�QXPEHU�ODVHU�VKRWV�ZLWKLQ�D�VSDWLDO�DUHD�WKDW�ZHUH
UHWXUQHG� IURP� WKH� FDQRS\�� UHODWLYH� WR� WKH� WRWDO� QXPEHU� RI� VKRWV�� � 7KLV� PHWKRG
RYHUHVWLPDWHV� WKH� IROLDJH� DPRXQW� EHFDXVH� RI� WKH� ILQLWH� ODVHU� VSRW� VL]H� ±� DOO� GHWHFWHG
UHWXUQV�DUH�WUHDWHG�HTXDOO\��HYHQ�WKRXJK�VRPH�PD\�EH�RQO\�SDUWLDO�UHIOHFWLRQV�RI�WKH�ODVHU
EHDP IURP�VPDOO�FDQRS\�HOHPHQWV���,W�LV�SRVVLEOH�WR�XVH�WKH�ODVHU�LQWHQVLW\�WR�FRPSHQVDWH
IRU�WKHVH�SDUWLDO�UHIOHFWLRQV�WR�SURYLGH�EHWWHU�HVWLPDWHV�IRU�IROLDJH�DPRXQW�
7KLV�LV�DQ�LQWHUHVWLQJ�DSSOLFDWLRQ�RI�$/6�WHFKQRORJ\��DV�LWV�SULPDU\�XVH�LV�RI�WKH�OLJKW�
SHQHWUDWLQJ�FDSDELOLW\�RI�WKH�ODVHU��PRUH�WKDQ�LWV�PHDVXULQJ�DELOLW\���7KHUH�LV�VRPH�KRSH
WKDW�LQWHQVLW\�YDOXHV�PD\�EH�DEOH�WR�DVVLVW�LQ�VSHFLHV�LGHQWLILFDWLRQ�EXW�WKH�OLWWOH�UHVHDUFK
GRQH�WR�GDWH�KDV�IDLOHG�WR�ILQG�D�UHOLDEOH�FRUUHODWLRQ�EHWZHHQ�VSHFLHV�DQG�ODVHU�LQWHQVLW\
UHWXUQ�SDWWHUQV�
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:LGH�%HDP�'LYHUJHQFH
%DFNJURXQG
7KH�ODVHU�LV�HPLWWHG�IURP�D�QDUURZ�DSHUWXUH�LQ�WKH�DLUFUDIW�DQG�GLYHUJHV��L�H��JHWV�ZLGHU�
DV�LW�WUDYHOV�WR�WKH�JURXQG���(DUO\�$/6�V\VWHPV�ZHUH�FRQVWUXFWHG�VR�WKDW�WKH�ODVHU�EHDP
ZDV DV�QDUURZ�DV�SRVVLEOH�ZKHQ�LW�UHDFKHG�WKH�JURXQG��VR�WKDW�LW�PHDVXUHG�DV�SUHFLVH�D
SLHFH RI�JURXQG�DV�SRVVLEOH���7KH�KRUL]RQWDO�SRVLWLRQ�RI�WKH�PHDVXULQJ�ODVHU�LV�WKH�FHQWUH
RI WKH�EHDP��)LJXUH���VKRZV�WKDW�WKH�HOHYDWLRQ�RI�WKH�ODVW�UHWXUQ�FDQ�EH�DQ\ZKHUH�ZLWKLQ
WKH EHDP�IRRWSULQW�

)LJXUH���±�:LGH�EHDP��OHIW��LV�OHVV�DFFXUDWH�WKDQ�QDUURZ�EHDP�RQ�VORSLQJ�WHUUDLQ
&XUUHQW�$/6�V\VWHPV�KDYH�DQ�RSWLRQ�WR�XVH�³QDUURZ�EHDP´�RU�³ZLGH�EHDP´�GLYHUJHQFH�
7\SLFDO� GLYHUJHQFHV� DUH� ����PLOOLUDGLDQV� DQG� ����PLOOLUDGLDQV��ZKLFK� HTXDWH� WR� D� ODVHU
IRRWSULQW� GLDPHWHU� RI� ����P� RU� ����P� IURP� DQ� DOWLWXGH� RI� ����P�� � $FTXLVLWLRQ
SDUDPHWHUV� FDQ� EH� WDLORUHG� VR� WKDW� WKH� DYHUDJH� SRLQW� VSDFLQJ� LV� HTXDO� WR� WKH� ODVHU
IRRWSULQW�GLDPHWHU��L�H��VR�WKDW�WKH�ODVHU�PHDVXUHV�WKH�ZKROH�VXUIDFH�
)LJXUH����VKRZV�KRZ�WKH�),567�DQG�/$67�UHWXUQ�ZLOO�EH�PHDVXULQJ�GLIIHUHQW�IHDWXUHV�
GHSHQGLQJ�RQ�WKH�EHDP�GLYHUJHQFH�

:LGH�%HDP�/DVHU�)RRWSULQW

ILUVWSXOVHUHWXUQ
ODVWSXOVHUHWXUQ

1DUURZ�%HDP�/DVHU�)RRWSULQW

ILUVWSXOVHUHWXUQ
ODVWSXOVHUHWXUQ

)LJXUH����±�'LIIHUHQFH�EHWZHHQ�:LGH�DQG�1DUURZ�EHDP�GLYHUJHQFH��H[DJJHUDWHG�

$SSOLFDWLRQV
7KH�SURV�DQG�FRQV�RI�ZLGH�EHDP�GLYHUJHQFH�DUH�QRW�\HW�IXOO\�XQGHUVWRRG��DQG�OLWWOH�KDV
EHHQ�GRQH�LQ�XWLOLVLQJ�WKH�ZLGH�EHDP�IDFLOLW\���$�UHFHQW�WULDO�RI�ZLGH�YHUVXV�QDUURZ�EHDP
ZDV FRQGXFWHG�RYHU�D� IRUHVWHG� DUHD� LQ�1HZ�6RXWK�:DOHV�� �7KH� WULDO� LQYROYHG� IO\LQJ� D
VLQJOH�SDVV�DW�HDFK�GLYHUJHQFH�RSWLRQ�RYHU�D�YDULHW\�RI�YHJHWDWLRQ�GHQVLWLHV���$FTXLVLWLRQ
SDUDPHWHUV�SURGXFHG�DQ�DYHUDJH�SRLQW�VSDFLQJ�RI����P���)ORZQ�DW�DQ�DOWLWXGH�RI�����P�
EHDP�IRRWSULQW�GLDPHWHUV�ZHUH�����P��QDUURZ��DQG�����P��ZLGH��
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7KH SUHPLVH�ZDV� WKDW�� LQ�YHJHWDWHG� DUHDV�� WKH�ZLGH�EHDP�ZRXOG�KDYH�PRUH� FKDQFH� RI
SHQHWUDWLQJ�WKURXJK�WKH�JDSV�LQ�WKH�FDQRS\���:LGH�EHDP�ZRXOG�DOVR�KDYH�PRUH�FKDQFH�RI
VWULNLQJ� WKH� YHU\� WRSV� RI� WKH� WUHHV�� � 7KUHH� LQGLFHV� ZHUH� XVHG� WR� WHVW� WKH� SUHPLVH�
SHUFHQWDJH� RI� /$67� SXOVH� SRLQWV� FODVVLILHG� DV� ³JURXQG´�� SHUFHQWDJH� RI� ),567� SXOVH
SRLQWV� FODVVLILHG� DV� ³QRQ�JURXQG´�� DQG� SURILOHV� FRPSDULQJ� WKH� JURXQG� DQG� FDQRS\
VXUIDFHV�PHDVXUHG�
7R PD[LPLVH�WKH�JURXQG�GHILQLWLRQ��7DEOH���VKRZV�WKDW�WKH�:,'(�EHDP�JLYHV�WKH�PRVW
QXPEHU�RI�SRLQWV���1RWH�WKDW�WKH�QXPEHU�RI�SRLQWV�LV�QRW�WKH�RQO\�FULWHULD�IRU�RSWLPLVLQJ
WKH JURXQG� GHILQLWLRQ�� UHFDOO� )LJXUH� �¶V� H[SODQDWLRQ� KRZ� ZLGH� EHDPV� GHILQH� VORSLQJ
WHUUDLQ�OHVV�ZHOO���7KLV�LV�LOOXVWUDWHG�LQ�)LJXUH�����ZKHUH�QHLWKHU�EHDP�SURGXFHV�D�EHWWHU
�ORZHU��JURXQG�VXUIDFH�� �2YHU�WKH���+D�'HQVH�)RUHVW� WULDO�DUHD�� WKH�ZLGH�EHDP�WHUUDLQ
PRGHO�ZDV��RYHUDOO��MXVW�����P�ORZHU�WKDQ�WKH�1DUURZ�%HDP�

7DEOH���±�7HUUDLQ�'HILQLWLRQ��3HUFHQWDJH�RI�/$67�SXOVH�SRLQWV�FODVVLILHG�DV�JURXQG
/LJKW�7LPEHU 0HGLXP�7LPEHU 'HQVH�7LPEHU

:LGH�%HDP ���� ���� ����
1DUURZ�%HDP ���� ���� ����

)LJXUH����±�&DQRS\�PRGHO��JUHHQ���1DUURZ�%HDP¶V�WHUUDLQ�PRGHO��UHG��DQG�:LGH
%HDP¶V�WHUUDLQ�PRGHO��EODFN��LQ�'HQVH�7LPEHU
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7R PD[LPLVH�WKH�FDQRS\�GHILQLWLRQ��7DEOH���VKRZV�:,'(�EHDP�JLYHV�WKH�PRVW�QXPEHU
RI PRVW�³QRQ�JURXQG´�SRLQWV��)LJXUH����FRPSDUHV�WKH�'HQVH�7LPEHU¶V�:LGH�EHDP�DQG
1DUURZ�EHDP�FDQRS\�PRGHOV�WR�VKRZ�KRZ�WKH�ZLGH�EHDP�KDV�JHQHUDOO\�EHWWHU�GHILQHG
WKH WRSV�RI�WKH�WUHHV�

7DEOH���±�&DQRS\�'HILQLWLRQ��3HUFHQWDJH�RI�),567�SXOVH�SRLQWV�FODVVLILHG�DV�QRQ�
JURXQG

/LJKW�7LPEHU 0HGLXP�7LPEHU 'HQVH�7LPEHU
:LGH�%HDP ���� ����� ����
1DUURZ�%HDP ����� ������ ����

)LJXUH����±�7HUUDLQ�PRGHO��UHG���1DUURZ�%HDP¶V�FDQRS\�PRGHO��JUHHQ��DQG�:LGH
%HDP¶V�FDQRS\�PRGHO��EOXH��LQ�'HQVH�7LPEHU

$QRWKHU�XVH�IRU�ZLGH�EHDP�GLYHUJHQFH�WKDW�KDV�EHHQ�DSSOLHG�LQ�$XVWUDOLD�LQ�D�SURGXFWLRQ
HQYLURQPHQW�LV�LQ�WKH�PHDVXULQJ�RI�SRZHU�WUDQVPLVVLRQ�OLQHV���3RZHUOLQHV�DUH�REYLRXVO\
TXLWH� QDUURZ�� VR� WKH� FKDQFHV� RI� VWULNLQJ� D� ZLUH� LQFUHDVH� DV� WKH� EHDP� GLYHUJHQFH
LQFUHDVHV���2QH�GRHV�QHHG�WR�EH�DZDUH�WKDW�VZLWFKLQJ�WR�D�ZLGH�EHDP�GLYHUJHQFH�VSUHDGV
WKH�VWUHQJWK�RI�WKH�ODVHU�RYHU�D�ZLGHU�DUHD�� �7KH�VWUHQJWK�RI� WKH�UHIOHFWLRQ�IURP�D�ZLGH
EHDP� LV� WKHUHIRUH� FRQVLGHUDEO\� ZHDNHU� WKDQ� WKH� FRQFHQWUDWHG� QDUURZ� EHDP�� � 7KLV� LV
SDUWLFXODUO\� UHOHYDQW� WR�SRZHUOLQH�PHDVXUHPHQW��ZKHUH� WKH� UHIOHFWDQFH� IURP� WKH� OLQH� LV
TXLWH�ORZ�LQ�DQ\�FDVH���)LJXUH����VKRZV�DQ�H[DPSOH�RI�$/6�SRLQWV�FROOHFWHG�XVLQJ�ZLGH
EHDP�GLYHUJHQFH�RYHU�D�SRZHUOLQH�
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)LJXUH����±�3RZHUOLQH��YHJHWDWLRQ�DQG�WHUUDLQ�PHDVXUHG�XVLQJ�ZLGH�EHDP�GLYHUJHQFH

&RQFOXGLQJ�5HPDUNV
$LUERUQH�/DVHU�6FDQQLQJ�VWDUWHG�OLIH�DV�D�EURDG�DFUH�WHUUDLQ�PRGHOOLQJ�WRRO���7KH�VSDWLDO
GDWD FRPPXQLW\�KDV�DOVR�WDNHQ�XS� WKH�DGGLWLRQ�EHQHILWV�RI�EHLQJ�DEOH� WR�PHDVXUH�QRQ�
JURXQG�SRLQWV���7KDW�VDPH�FRPPXQLW\�KRZHYHU�LV�VWLOO�ILQGLQJ�LWV�ZD\�RQ�KRZ�WR�PDNH
XVH RI�WZR�VXEWOH�HOHPHQWV�RI�$/6��YL]��LQWHQVLW\�UHWXUQV�DQG�EHDP�GLYHUJHQFH�
0RVW�$/6�SUDFWLWLRQHUV�UHFRJQLVH�WKDW�LQWHQVLW\�ZLOO�DGG�WR�WKH�YDOXH�RI�WKH�VSDWLDO�GDWD�
DQG EHDP�GLYHUJHQFH�ZLOO�DGG�WR�LWV�IOH[LELOLW\�LQ�DFTXLVLWLRQ���7KH�FKDOOHQJH�LV�QRZ�RQ
WR GHYHORS�WKHVH�EHQHILWV�DQG�PDNH�WKHP�DYDLODEOH�WR�WKH�ZLGHU�JHRVSDWLDO�FRPPXQLW\�

5HIHUHQFHV

&RQUDG��3��������3HUVRQDO�FRUUHVSRQGHQFH��0RQGD\��'HFHPEHU���������
-RQDV��'���������$/6��)RXU�<HDUV�2Q��*,6 8VHU� ,VVXH�����$XJXVW������
/RYHOO�� -�/���'�/�%�� -XSS��'�6��&XOYHQRU� DQG�1�&��&RRSV�� ������ ³8VLQJ� DLUERUQH� DQG
JURXQG� EDVHG� UDQJLQJ� /LGDU� WR� PHDVXUH� FDQRS\� VWUXFWXUH� LQ� $XVWUDOLDQ� IRUHVWV�´
&DQDGLDQ�-RXUQDO�RI�5HPRWH�6HQVLQJ� 6SHFLDO�,VVXH�RQ�/LGDU�5HPRWH�6HQVLQJ�RI�)RUHVWV
DQG 7HUUDLQ�
2¶+DJDQ��%��������,QWHQVLW\�5HWXUQV�D�:KROH�1HZ�,PDJH��6FDQQLQJ WKH�+RUL]RQV� ,VVXH
��� )HEUXDU\�0DUFK�������KWWS���ZZZ�DDPVXUYH\V�FRP�DX�VFDQKRUL]�IHE�����
7HUUDVROLG� /WG�� ������ $XWRPDWHG� &RUUHFWLRQ� RI� /,'$5� 'DWD�
KWWS���ZZZ�WHUUDVROLG�IL�(1*�7XRWHBNXYDVXNVHW�7PDWFK�KWP� :HE�SDJH�-XO\������


