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6HSWHPEHU����������SDJHV�

�

:HE� EDVHG� DSSOLFDWLRQV� VWDUWHG� WR� EH� DQ� LQWHJUDO� SDUW� RI� RUGLQDU\� SHRSOH
V� OLIH��

7KH\� GHSHQG� RQ� WKHP� LQ� PDQ\� DUHDV� IURP� EXVLQHVV� WR� HGXFDWLRQ�� :HE� EDVHG�

DSSOLFDWLRQV�DUH�RSHQ�WR�WKH�SXEOLF��L�H��DQ\ERG\�RQ�WKH�,QWHUQHW�FDQ�DFFHVV�WKHP�

ZLWKRXW�DQ\�OLPLWDWLRQV��:KLOH�GHYHORSLQJ�ZHE�DSSOLFDWLRQV��WKH�PDLQ�DLP��PRVW�

RI�WKH�WLPH��LV�WR�SURGXFH�DQ�DSSOLFDWLRQ�WKDW�PHHWV�WKH�RSHUDWLRQDO�UHTXLUHPHQWV��

7KH�VHFXULW\�SUREOHPV�RI�WKH�ZHE�DSSOLFDWLRQV�DUH�JHQHUDOO\�WULHG�WR�EH�VROYHG�E\�

WKH�XVH�RI�QHWZRUN�OHYHO�VHFXULW\�SURGXFWV�DQG�DFFHVV�FRQWURO�PHFKDQLVPV��EXW�WKLV�

LV�QRW�HQRXJK��6HFXULW\�VKRXOG�EH�FRQVLGHUHG�DW�DOO�OHYHOV�LQFOXGLQJ�WKH�DSSOLFDWLRQ�

OHYHO�� ,Q� WKLV� WKHVLV� ZH� SURSRVH� D� PHWKRG� WR� HQIRUFH� WKH� FOLHQWV� WR� XVH� WKH�

DSSOLFDWLRQ� LQ� D� ZD\� WKDW� LV� FRQVLVWHQW�ZLWK� WKH� ORJLF� RI� WKH� ZHE�DSSOLFDWLRQ��$�

UHYHUVH�SUR[\�VLWWLQJ�LQ�IURQW�RI�WKH�ZHE�VHUYHU�SURYLGHV�SURWHFWLRQ�DJDLQVW�WKUHDWV�
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WRZDUGV� ZHE�EDVHG� DSSOLFDWLRQV� ZLWKRXW� DQ\� UHTXLUHPHQW� IRU� WKH� FRQILJXUDWLRQ�

FKDQJH�LQ�WKH�ZHE�VHUYHU��

.H\� :RUGV�� :HE� DSSOLFDWLRQ� VHFXULW\�� ZHE�DSSOLFDWLRQ�SUR[\�� ZHE� DSSOLFDWLRQ�

ILUHZDOO��UHYHUVH�SUR[\�
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:HE�WDEDQOÕ�X\JXODPDODU�QRUPDO�LQVDQODUÕQ�\DúDPODUÕQÕQ�|QHPOL�ELU�SDUoDVÕ�KDOLQH�

JHOPH\H�EDúODPÕúWÕU��øú�\DúDPÕQGDQ�H÷LWLPH�NDGDU�ELUoRN�DODQGD�EX�X\JXODPDODUD�

ED÷ÕPOÕ� KDOH� JHOPLúOHUGLU�� :HE� WDEDQOÕ� VLVWHPOHU�� øQWHUQHW� �]HULQGH� EXOXQDQ�

KHUNHVLQ�ELU�NÕVÕWODPD�ROPDNVÕ]ÕQ�NXOODQDELOHFH÷L�VLVWHPOHUGLU��:HE�X\JXODPDODUÕ�

JHOLúWLULOLUNHQ� WHPHO�RODUDN�� LúOHWLPVHO�JHUHNVLQLPOHUL�NDUúÕOD\DQ�ELU�X\JXODPDQÕQ�

�UHWLOPHVL� KHGHIOHQPHNWHGLU�� :HE� X\JXODPDODUÕQÕQ� J�YHQOLN� SUREOHPOHUL� LVH�� D÷�

NDWPDQÕQGD� oDOÕúDQ� J�YHQOLN� �U�QOHUL� YH� HULúLP� GHQHWOHPH� PHNDQL]PDODUÕ�

NXOODQÕODUDN� o|]�OPH\H� oDOÕúÕOPDNWDGÕU�� )DNDW� EX� \HWHUOL� GH÷LOGLU� YH� J�YHQOLN��

X\JXODPD� NDWPDQÕQÕ� GD� NDSVD\DFDN� úHNLOGH� W�P� NDWPDQODU� LoLQ� G�ú�Q�OPHOLGLU��

%X� WH]� LOH� NXOODQÕFÕODUÕ�� ZHE� X\JXODPDVÕQÕQ� JHUHNWLUGL÷L� úHNLOGH� NXOODQPD\D�
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]RUOD\DQ� ELU� \|QWHP� |QHULOPHNWHGLU�� :HE� VXQXFXODUÕQÕQ� |Q�QGH� EXOXQDQ� WHUVLQH�

oDOÕúDQ� ELU� DUD� VXQXFX�� ZHE� VXQXFXVX� �]HULQGH� KHUKDQJL� ELU� GH÷LúLNOLN�

\DSÕOPDNVÕ]ÕQ� ZHE� X\JXODPDODUÕQÕ� WHKGLW� HGHQ� SUREOHPOHUH� NDUúÕ� NRUXPD�

VD÷ODPDNWDGÕU��

$QDKWDU�.HOLPHOHU��:HE�X\JXODPD�J�YHQOL÷L��X\JXODPD�DUDFÕVÕ��ZHE�X\JXODPD�

J�YHQOLN�GXYDUÕ��WHUVLQH�DUD�VXQXFX�
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,�ZRXOG� OLNH� WR� WKDQN� WR�P\�VXSHUYLVRU�'U��$WWLOD�g]JLW� IRU�KLV�JXLGDQFH� LQ� WKLV�

VWXG\�� ,�ZRXOG�DOVR� OLNH� WR� WKDQN�%XUDN�'D\ÕR÷OX� IRU�KLV� LQQRYDWLYH� LGHDV�ZKLOH�

GHILQLQJ�WKH�WKHVLV�WRSLF�DQG�IRU�KLV�VXSSRUW�WKURXJKRXW�WKH�VWXG\��,�DOVR�H[SUHVV�

P\�JUDWLWXGH�WR�P\�IULHQG�+D\UHWWLQ�*HQHO�RQ�KLV�IHHGEDFN�RQ�WKH�PDQXVFULSW���



�YLLL

�

�

7$%/(�2)�&217(176�

�

�

�

$%675$&7 ������������������������������������������������������������������������������������������������������ LLL�

g= �����������������������������������������������������������������������������������������������������������������������Y�

$&.12:/('*0(176����������������������������������������������������������������������������������YLL�

7$%/(�2)�&217(176 ��������������������������������������������������������������������������������� YLLL�

/,67�2)�),*85(6 ��������������������������������������������������������������������������������������������[L�

&+$37(5�

���,1752'8&7,21����������������������������������������������������������������������������������������������

����:HE�$SSOLFDWLRQV �����������������������������������������������������������������������������������������

����7KHVLV�*RDOV������������������������������������������������������������������������������������������������

����7KHVLV�6WUXFWXUH�������������������������������������������������������������������������������������������

���7+5($76�)25�:(%�%$6('�6<67(06�������������������������������������������������������

�����&RRNLH�3RLVRQLQJ ���������������������������������������������������������������������������������������

�����)RUP�)LHOG�0DQLSXODWLRQ ����������������������������������������������������������������������������

�����&URVV�6LWH�6FULSWLQJ������������������������������������������������������������������������������������

�����64/�DQG�&RPPDQG�,QMHFWLRQ����������������������������������������������������������������������

�����%XIIHU�2YHUIORZV����������������������������������������������������������������������������������������

�����0LVFRQILJXUDWLRQV�DQG�'HIDXOW�&RQILJXUDWLRQV��������������������������������������������



�L[

�����,QIRUPDWLRQ�'LVFORVXUH �������������������������������������������������������������������������������

���$3352$&+�$1'�'(6,*1�����������������������������������������������������������������������������

����'HVLJQ�,VVXHV�����������������������������������������������������������������������������������������������

������/RJLFDO�)ORZ�RI�,QWHUDFWLRQV�LQ�:HE�$SSOLFDWLRQV ��������������������������������

������7UDFNLQJ�&OLHQWV �����������������������������������������������������������������������������������

������,QSXW�9DOLGDWLRQ������������������������������������������������������������������������������������

����,PSOHPHQWDWLRQ�'HFLVLRQV ���������������������������������������������������������������������������

������3URJUDPPLQJ�/DQJXDJH������������������������������������������������������������������������

������5HYHUVH�3UR[\���������������������������������������������������������������������������������������

������6HVVLRQ�7UDFNLQJ�0HWKRG����������������������������������������������������������������������

����$GYDQWDJHV�RI�8VLQJ�5HYHUVH�3UR[\ ������������������������������������������������������������

���03/(0(17$7,21�2)�7+(�$33/,&$7,21�/(9(/�5(9(56(�352;<���

����'DWD�6WUXFWXUHV ��������������������������������������������������������������������������������������������

����6HVVLRQ�7UDFNLQJ �����������������������������������������������������������������������������������������

����5HTXHVW�3URFHVVLQJ��������������������������������������������������������������������������������������

����5HVSRQVH�3URFHVVLQJ �����������������������������������������������������������������������������������

����&RQILJXUDWLRQ�RI�WKH�5HYHUVH�3UR[\ �������������������������������������������������������������

����3URWHFWLRQ�RI�WKH�5HYHUVH�3UR[\�������������������������������������������������������������������

����6LPLODU�:RUN�DQG�&RPSDULVRQV �������������������������������������������������������������������

����/LPLWDWLRQV�RI�WKH�5HYHUVH�3UR[\�����������������������������������������������������������������

���7(676�$1'�3(5)250$1&(������������������������������������������������������������������������

����7HVW�(QYLURQPHQW ����������������������������������������������������������������������������������������

����3HUIRUPDQFH�7HVWV ���������������������������������������������������������������������������������������

������6LQJOH�8VHU��0XOWLSOH�,WHUDWLRQ��������������������������������������������������������������



�[

������0XOWLSOH�8VHU��6LQJOH�,WHUDWLRQ��������������������������������������������������������������

������0XOWLSOH�8VHU��0XOWLSOH�,WHUDWLRQ�����������������������������������������������������������

����)XQFWLRQDOLW\�7HVWV ��������������������������������������������������������������������������������������

���&21&/86,216�$1'�)8785(�:25.���������������������������������������������������������

5()(5(1&(6 �����������������������������������������������������������������������������������������������������

$33(1',&(6 ������������������������������������������������������������������������������������������������������

$��(;$03/(�&21),*85$7,21�),/(�)25�7+(�5(9(56(�352;< ������������



�[L

�

�

/,67�2)�),*85(6�

�

�

�

�����1XPEHU�RI�,QFLGHQWV�5HSRUWHG�WR�&(57�&&����������������������������������������������������

�����,QWHOOLJHQFH�RI�+DFNHUV�YV��([SHUWLVH�RI�$WWDFNV����������������������������������������������

�����6HFXULW\�7HFKQRORJLHV�8VHG ����������������������������������������������������������������������������

�����&RPSRQHQWV�RI�D�:HE�$SSOLFDWLRQ������������������������������������������������������������������

�����$FKLOOHV�3UR[\ �����������������������������������������������������������������������������������������������

�����6WDWH�'LDJUDP ������������������������������������������������������������������������������������������������

�����$�GLDJUDPPDWLF�YLHZ�RI�WKH�V\VWHP����������������������������������������������������������������

�����'DWD�6WUXFWXUHV�����������������������������������������������������������������������������������������������

�����5HTXHVW�3URFHVVLQJ ����������������������������������������������������������������������������������������

�����5HVSRQVH�3URFHVVLQJ ��������������������������������������������������������������������������������������

����'LUHFW�&RQQHFWLRQ�WR�WKH�:HE�6HUYHU��&DVH�, ���������������������������������������������������

����&RQQHFWLRQ�WKURXJK�3RXQG�3UR[\��&DVH�, ��������������������������������������������������������

����&RQQHFWLRQ�WKURXJK�5HYHUVH�3UR[\��&DVH�, ������������������������������������������������������

����'LUHFW�&RQQHFWLRQ�WR�WKH�:HE�6HUYHU��&DVH�,,��������������������������������������������������

����&RQQHFWLRQ�WKURXJK�3RXQG�3UR[\��&DVH�,, �������������������������������������������������������

����&RQQHFWLRQ�WKURXJK�5HYHUVH�3UR[\��&DVH�,,�����������������������������������������������������

����'LUHFW�&RQQHFWLRQ�WR�WKH�:HE�6HUYHU��&DVH�,,, ������������������������������������������������



�[LL

����&RQQHFWLRQ�WKURXJK�3RXQG�3UR[\��&DVH�,,, ������������������������������������������������������

����&RQQHFWLRQV�WKURXJK�5HYHUVH�3UR[\��&DVH�,,, ��������������������������������������������������



��

�

�

&+$37(5���

�

�

,1752'8&7,21�

�

�

�

2QH� RI� WKH� PRVW� LPSRUWDQW� LQYHQWLRQV� LQ� WKH� WZHQWLHWK� FHQWXU\�� SRVVLEO\� LQ� WKH�

KLVWRU\�RI�KXPDQ�NLQG��ZDV�WKH�FRPSXWHU��,W�KDV�HQDEOHG�PDQ\�RWKHU�WHFKQRORJLFDO�

DGYDQFHPHQWV�SRVVLEOH��*HQHWLF�DQG�DVWURQRPLFDO�UHVHDUFK�DFWLYLW\�FDQ�EH�JLYHQ�WR�

WKHVH�DGYDQFHPHQWV��%XW�LW�LV�WKH�,QWHUQHW�WKDW�KDV�WKH�PRVW�LQIOXHQFH�LQ�RUGLQDU\�

SHRSOH¶V�OLIH��,W�FDQ�EH�YLHZHG�DV�WKH�FROOHFWLRQ�RI�LQWHUFRQQHFWHG�FRPSXWHUV�DQG�

QHWZRUNV���

,QWHUQHW� VWDUWHG� DV� D� UHVHDUFK� SURMHFW� DQG� WKH� ,QWHUQHW� SURWRFRO� VXLWH�� QDPHO\�

7&3�,3� ZDV� GHYHORSHG� E\� 'HIHQVH� $GYDQFHG� 5HVHDUFK� 3URMHFWV� $JHQF\�

�'$53$��� ,QLWLDO� QHWZRUNV�ZHUH�DFDGHPLF� UHVHDUFK�QHWZRUNV�DQG� WKH�PDLQ�DLP�

ZDV�WR�HQDEOH�WKH�VKDULQJ�RI�LQIRUPDWLRQ�EHWZHHQ�WKH�DJHQFLHV�WKDW�ZHUH�LQYROYHG�

LQ�WKH�QHWZRUNV��

8QWLO� WKH� EHJLQQLQJ� RI� ����V�� WKH� ,QWHUQHW� ZDV� PRVWO\� XVHG� LQ� WKH� DFDGHPLF�

HQYLURQPHQWV�� $IWHU� WKHQ�� KRZHYHU�� LW� VWDUWHG� WR� UHDFK� WKH� KRPH� XVHUV� DQG� KDV�
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HYROYHG� LQWR� D� KXJH� LQWHUQHWZRUN� RI� PLOOLRQV� RI� FRPSXWHUV� DQG� QHWZRUNV��

(VSHFLDOO\�IRU�WKH�ODVW�IHZ�\HDUV�LW�KDV�JDLQHG�VR�LPSRUWDQFH�WKDW�LW�FKDQJHG�KRZ�

SHRSOH�OLYH��KRZ�WKH\�OHDUQ��KRZ�WKH\�GR�EXVLQHVV�HWF��

2QH� RI� WKH� PRVW� LPSRUWDQW� IDFWRUV� EHKLQG� WKH� SRSXODULW\� RI� WKH� ,QWHUQHW� LV� WKH�

:RUOG�:LGH�:HE�DOVR�FDOOHG�ZHE�RU�ZZZ��,W�VWDUWHG�DV�D�UHVHDUFK�SURMHFW�DW�WKH�

(XURSHDQ� &HQWHU� IRU� 1XFOHDU� 5HVHDUFK� �&(51�� LQ� ������ :LWK� WKH� LQYHQWLRQ�RI�

:RUOG� :LGH� :HE�� VKDULQJ� RI� LQIRUPDWLRQ� KDV� EHFRPH� PXFK� PRUH� HDVLHU�� 7KH�

GRFXPHQWV� FRQWDLQ� OLQNV� WR� WKH� RWKHU� UHODWHG� GRFXPHQWV� DQG� XVHU� RQO\� KDYH� WR�

IROORZ� WKLV� OLQN� WR� DFFHVV� WKH� LQIRUPDWLRQ� ZLWKRXW� DFWXDOO\� NQRZLQJ� ZKHUH� LW�

UHVLGHV�� :LWK� WKH� GHYHORSPHQW� RI� 0R]LOOD� LQ� ������ QRW� RQO\� WKH� WH[WXDO�

LQIRUPDWLRQ�EXW�DOVR�JUDSKLFDO�GDWD�FRXOG�EH�SUHVHQWHG�WR�WKH�XVHUV��7RGD\�SHRSOH�

XVH�ZHE�WR�VKDUH�DQ\WKLQJ�WKH\�ZDQW�LQFOXGLQJ�DXGLR��YLGHR�DQG�JUDSKLFV��

$V�LW� LV�WKH�FDVH�LQ�WKH�,QWHUQHW��WKH�ZHE�KDV�JRQH�EH\RQG�LWV�LQLWLDO�DLPV��ZKLFK�

ZDV� VKDULQJ�RI� LQIRUPDWLRQ� DPRQJ� GLVSHUVHG� SDUWLFOH� SK\VLFLVWV�� 1RZDGD\V� LW� LV�

SRVVLEOH� WR� VHH� DQ� ³H´� LQ� IURQW� RI� WKH� ZRUGV� RI� YDULRXV� VXEMHFWV�� H�EXVLQHVV�� H�

EDQNLQJ�� H�JRYHUQPHQW�� H�XQLYHUVLW\�� H�OHDUQLQJ� HWF�� $V� LW� LV� VWDWHG� EHIRUH�� WKH�

,QWHUQHW��ZHE�LQ�SDUWLFXODU��KDV�FKDQJHG�SHRSOH¶V�OLIH�LQ�PDQ\�ZD\V��7RGD\�PDQ\�

SHRSOH� SUHIHU� WR� EX\� IURP� WKH� RQOLQH� VWRUHV�� *RYHUQPHQW� DQG� EDQNLQJ� VHUYLFHV�

VWDUWHG� WR� EH� JLYHQ� IURP� WKH� ,QWHUQHW�� 6WXGHQWV� FDQ� JUDGXDWH� IURP� RQOLQH�

XQLYHUVLWLHV��

(YHU\�PDMRU�RUJDQL]DWLRQ�KDV�D�ZHE�VLWH��$FFRUGLQJ�WR�D�UHVHDUFK�WKH�QXPEHU�RI�

ZHE�VLWHV�KDV�H[FHHGHG������PLOOLRQ�>��@��&RPSDQLHV�VHH� WKH�ZHE�DV�D�EXVLQHVV�



��

HQDEOHU�� ,W�ZLOO�SUREDEO\�QRW�EH�ZURQJ�WR�VD\� WKDW�FRPSDQLHV�ZLWKRXW�D�ZHE�VLWH�

ZLOO�QRW�VHULRXVO\�EH�WDNHQ�LQWR�DFFRXQW�E\�WKH�FXVWRPHUV�WRGD\��

7&3�,3� SURWRFRO� VXLWH�ZDV�QRW�GHVLJQHG� VHFXULW\� LQ�PLQG��$W� WKH�EHJLQQLQJ�� WKH�

PDLQ�DLP�ZDV�WR�HVWDEOLVK�D�QHWZRUN�ZKHUH�WUDQVIHUULQJ�ILOHV��VHQGLQJ�H�PDLOV��DQG�

VKDULQJ�SULQWHUV�ZHUH�HQRXJK��6LQFH�WKH�SURWRFROV�ZHUH�LPSOHPHQWHG�IRU�WKH�XVH�RI�

D�OLPLWHG�VHW�RI�SHRSOH��LW�ZDV�DVVXPHG�WKDW�WKH�FRPPXQLFDWLQJ�SHHUV�FRXOG�WUXVW�

HDFK�RWKHU��+RZHYHU� WKH�7&3�,3�SURWRFRO�VXLWH�KDV�LQKHUHQW�SUREOHPV�>�����@��,W�

KDV�QRW�PHW�WKH�VHFXULW\�UHTXLUHPHQWV�RI�FRQWHPSRUDU\�QHWZRUNV�DQ\PRUH�EHFDXVH�

LW�LV�XQUHDOLVWLF�WR�DVVXPH�VXFK�D�WUXVW�UHODWLRQVKLS��QRERG\�WUXVWV�DQ\RQH�HOVH��2Q�

WKH� RWKHU� KDQG�� UHGHVLJQLQJ� DQG� UH�LPSOHPHQWLQJ� D� PXFK� PRUH� VHFXUH� QHWZRUN�

SURWRFRO� VWDFN� LV� QRW� DQ� HDV\� WDVN� HVSHFLDOO\� LI� ZH� FRQVLGHU� WKH� PLOOLRQV� RI�

FRQQHFWHG�FRPSXWHUV�DOO�RYHU�WKH�ZRUOG���

7RJHWKHU� ZLWK� WKH� LQFUHGLEOH� JURZWK� RI� WKH� ,QWHUQHW�� WKH� QXPEHU� RI� VHFXULW\�

LQFLGHQWV�KDV�EHHQ�LQFUHDVLQJ�WRR��)LJXUH�����VKRZV�KRZ�WKH�QXPEHU�RI�LQFLGHQWV�

UHSRUWHG�WR�WKH�&(57�&&�KDV�FKDQJHG�RYHU�\HDUV�>��@��$V�LW�FDQ�EH�VHHQ�IURP�WKH�

ILJXUH��WKH�QXPEHU�RI�LQFLGHQWV�LQ�WKH�ILUVW�KDOI�RI������LV�DOPRVW�WKH�VDPH�DV�WKH�

QXPEHU� RI� LQFLGHQWV� UHSRUWHG� LQ� ������ ZKLFK� LV� TXDGUXSOH� RI� WKH� QXPEHU� RI�

LQFLGHQWV�UHSRUWHG�LQ�������

�
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)LJXUH������1XPEHU�RI�,QFLGHQWV�5HSRUWHG�WR�&(57�&&�

7KH� LQFUHDVH� LQ� WKH� QXPEHU� RI� LQFLGHQWV� FDQ� EH� ERXQG� WR� WKH� VRIWZDUH� WRRONLWV�

GHYHORSHG�E\�NQRZOHGJHDEOH�SHRSOH��7RGD\¶V�DYHUDJH�DWWDFNHUV�GR�QRW�KDYH� WKH�

NQRZOHGJH�RU�H[SHULHQFH�DV�WKH�ROG�DWWDFNHUV�XVHG�WR�KDYH��%XW�WKLV�GRHV�QRW�PDNH�

WKHP� OHVV� KDUPIXO�� 7KH\� XVH� WKH� PHQWLRQHG� WRRONLWV� WR� ODXQFK� FRPSOH[� DWWDFNV�

ZLWKLQ�VKRUW�DPRXQWV�RI�WLPH��)LJXUH�����VKRZV�WKH�UHODWLRQ�EHWZHHQ�WKH�H[SHUWLVH�

RI�WKH�DWWDFNV�DQG�LQWHOOLJHQFH�RI�WKH�DWWDFNHUV��

$� UHFHQW� VXUYH\� FRQGXFWHG� E\� &RPSXWHU� 6HFXULW\� ,QVWLWXWH� �&6,�� DQG� )HGHUDO�

%XUHDX� RI� ,QYHVWLJDWLRQ� �)%,�� UHYHDOV� WKDW� ��� SHUFHQW� RI� WKH� UHVSRQGHQWV� KDYH�

H[SHULHQFHG� XQDXWKRUL]HG� XVH� RI� WKHLU� FRPSXWHU� V\VWHPV� ZLWKLQ� WKH� ODVW� WZHOYH�

PRQWKV� >��@�� ��� SHUFHQW� RI� WKHP� GR� QRW� NQRZ� LI� WKH\� ZHUH� IDFHG�ZLWK� VXFK� DQ�

LQFLGHQW��



��

�

)LJXUH������,QWHOOLJHQFH�RI�+DFNHUV�YV��([SHUWLVH�RI�$WWDFNV�

)RU� WKH� ODVW� IHZ� \HDUV�� DWWDFNHUV¶� LQWHUHVW� KDV� PRYHG� WRZDUGV� WKH� ZHE�EDVHG�

V\VWHPV�EHFDXVH�WKH�ZHE�VHUYLFHV�DUH�RSHQ�WR�WKH�SXEOLF�ZKLFK�PHDQV�SHRSOH�FDQ�

DFFHVV� LW� ZLWKRXW� EHLQJ� KLQGHUHG� E\� RWKHU� VHFXULW\� WHFKQRORJLHV� OLNH� ILUHZDOOV��

0RVW�RI�WKH�WLPH��LQWUXGHUV�GR�QRW�QHHG�WR�KDYH�DQ\�WRROV�RWKHU�WKDQ�D�ZHE�EURZVHU�

DQG�D� WH[W�HGLWRU� LQ�RUGHU� WR� ODXQFK�DWWDFNV�DJDLQVW�ZHE�DSSOLFDWLRQV��6$16�)%,�

7RS���/LVW� LQFOXGHV� WKH� WZHQW\�PRVW� FULWLFDO� ,QWHUQHW� VHFXULW\�YXOQHUDELOLWLHV�IRU�

:LQGRZV�DQG�81,;�V\VWHPV�>��@��7KH�ZHE�VHUYHU�YXOQHUDELOLWLHV�DUH�DW�WKH�WRS�RI�

WKLV� OLVW�� 7DEOH� ���� JLYHV� WKH�FRPSOHWH�6$16�)%,�7RS���� OLVW��$FFRUGLQJ� WR� WKH�

DQDO\VLV� RI� 6HFXULW\)RFXV�� ILYH� RI� WKH� WRS� WHQ� WKUHDWV� LQ� ����� WDUJHWHG� WKH�

YXOQHUDELOLWLHV�LQ�WKH�ZHE�EDVHG�V\VWHPV�>��@��

$WWDFNV�WDUJHWLQJ�ZHE�EDVHG�V\VWHPV�FDXVH�VHQVDWLRQ��(YHQ�WKH�PRVW�VLPSOH�ZHE�

GHIDFHPHQWV�UHVXOW�LQ�VLJQLILFDQW�WLPH�DQG�PRQH\�ORVV�>�@��
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7DEOH������6$16�)%,�7RS����/LVW�

7RS�9XOQHUDELOLWLHV�IRU�:LQGRZV�

6\VWHPV�

7RS�9XOQHUDELOLWLHV�IRU�81,;�6\VWHPV�

,QWHUQHW�,QIRUPDWLRQ�6HUYLFHV��,,6�� 5HPRWH�3URFHGXUH�&DOOV�

0'$&�±�5HPRWH�'DWD�6HUYLFHV� $SDFKH�:HE�6HUYHU�

0LFURVRIW�64/�6HUYHU� 6HFXUH�6KHOO��66+��

1(7%,26�±�8QSURWHFWHG�:LQGRZV�
1HWZRUNLQJ�6KDUHV�

6LPSOH�1HWZRUN�0DQDJHPHQW�3URWRFRO�
�6103��

$QRQ\PRXV�/RJRQ�±�1XOO�6HVVLRQV� )LOH�7UDQVIHU�3URWRFRO��)73��

/$1�0DQDJHU�$XWKHQWLFDWLRQ�±�:HDN�
/0�+DVKLQJ�

5�VHUYLFHV�±�7UXVW�5HODWLRQVKLSV�

*HQHUDO�:LQGRZV�$XWKHQWLFDWLRQ�±�
$FFRXQWV�ZLWK�ZHDN�QR�SDVVZRUGV�

/LQH�3ULQWHU�'DHPRQ��/3'��

,QWHUQHW�([SORUHU� 6HQGPDLO�

5HPRWH�5HJLVWU\�$FFHVV� %,1'�'16�

:LQGRZV�6FULSWLQJ�+RVW� *HQHUDO�8QL[�$XWKHQWLFDWLRQ�±�
$FFRXQWV�ZLWK�ZHDN�QR�SDVVZRUGV�

�

,Q� D� ZHE�EDVHG� V\VWHP�� DQ� DWWDFNHU� FDQ� DWWDFN� WKH� ZHE� DSSOLFDWLRQ� RU� WKH� ZHE�

VHUYHU� LWVHOI�� 2UJDQL]DWLRQV� JHQHUDOO\� GR� QRW� KDYH� FRQWURO� RYHU� WKH� ZHE� VHUYHU�

VRIWZDUH��:KDW�WKH\�RXJKW�WR�GR�LV�WR�FRQILJXUH�LW�DFFRUGLQJ�WR�WKH�UHTXLUHPHQWV��

IROORZ�WKH�VHFXULW\�DGYLVRULHV��DQG�DSSO\�WKH�QHFHVVDU\�SDWFKHV��,Q�FRQWUDVW��ZHE�

DSSOLFDWLRQV� DUH� XVXDOO\� GHYHORSHG� RU� DGDSWHG� E\� WKH� RUJDQL]DWLRQV� WKDW� RSHUDWH�

WKHP��7KHUH�PLJKW�EH�VHYHUDO�UHDVRQV�EHKLQG�DQ�LQVHFXUH�ZHE�DSSOLFDWLRQ��7LPH�

OLPLWDWLRQ� LV� RQH� RI� WKH� IDFWRUV�� ,Q� RUGHU� WR� IXOILOO� GHDGOLQH� UHTXLUHPHQWV��



��

DSSOLFDWLRQV�DUH�GHYHORSHG�LQ�KXUU\��$QRWKHU�IDFWRU�LV�WKH�GHYHORSHUV¶�NQRZOHGJH�

DERXW� VHFXUH� SURJUDPPLQJ� SUDFWLFHV�� ,I� GHYHORSHUV� GR� QRW� IROORZ� VHFXUH�

SURJUDPPLQJ�SUDFWLFHV��WKH�UHVXOWLQJ�DSSOLFDWLRQ�PLJKW�EH�YXOQHUDEOH�HYHQ�WR�WKH�

VLPSOHVW�DWWDFNV��

,QFUHDVLQJ�QXPEHU�RI�WKUHDWV�DQG�LQFLGHQWV�KDV�DZDNHQHG�WKH�RUJDQL]DWLRQV�DERXW�

WKH� LPSRUWDQFH� RI� WKH� VHFXULW\� RI� LQIRUPDWLRQ� V\VWHPV�� 6WDUWLQJ� IURP� WKH� PLG�

����¶V�� RUJDQL]DWLRQV� HPSOR\HG� VHYHUDO� WHFKQRORJLHV� LQ� RUGHU� WR� SURWHFW� WKHLU�

QHWZRUNLQJ� LQIUDVWUXFWXUHV�� ,Q� ILJXUH� ����� WKH� SHUFHQWDJHV� RI� UHVSRQGHQWV� RI� WKH�

&6,�)%,�&RPSXWHU�&ULPH�6XUYH\������WKDW�XVH�YDULRXV�VHFXULW\�WHFKQRORJLHV�DUH�

VKRZQ� >��@�� $V� LW� FDQ� EH� VHHQ�� DOPRVW� HYHU\� RUJDQL]DWLRQ� XVHV� WKH� ILUHZDOO� ����

SHUFHQW��DQG�WKH�DQWL�YLUXV�VRIWZDUH�����SHUFHQW���3K\VLFDO�VHFXULW\�PHDVXUHV�����

SHUFHQW��DQG�DFFHVV�FRQWURO�PHFKDQLVPV� ����SHUFHQW��KDYH�FRPPRQO\�HPSOR\HG�

WRR�� $URXQG� ��� SHUFHQW� RI� WKH� RUJDQL]DWLRQV� XVH� ,QWUXVLRQ� 'HWHFWLRQ� 6\VWHPV�

�,'6����

,Q� RUGHU� WR� SURWHFW� ZHE� DSSOLFDWLRQV�� WKH� VHFXULW\� WHFKQRORJ\� EHLQJ� HPSOR\HG�

VKRXOG� KDYH� DSSOLFDWLRQ� OHYHO� LQWHOOLJHQFH�� 0RVW� RI� WKH� FXUUHQWO\� HPSOR\HG�

VHFXULW\� WHFKQRORJLHV� ODFN� WKLV� DQG� WKH\� ZLOO� QRW� KHOS� LQ� SUHYHQWLQJ� RU� LQ� VRPH�

FDVHV�GHWHFWLQJ�WKH�DSSOLFDWLRQ�OHYHO�DWWDFNV���

��
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)LJXUH������6HFXULW\�7HFKQRORJLHV�8VHG�

����:HE�$SSOLFDWLRQV�

7KH�2SHQ�:HE�$SSOLFDWLRQ�6HFXULW\�3URMHFW��2:$63��GHILQHV�D�ZHE�DSSOLFDWLRQ�

DV� D� ³VRIWZDUH� DSSOLFDWLRQ� WKDW� LQWHUDFWV� ZLWK� XVHUV� DQG� RWKHU� V\VWHPV� XVLQJ�

+773´� >��@�� 1RW� RQO\� WKH� +773� SURWRFRO� EXW� DOVR� RWKHU� ZHE� SURWRFROV� OLNH�

+7736��+70/�DUH�XVHG��7KH�HQG�XVHUV�LQWHUDFW�ZLWK�WKH�V\VWHP�E\�VHQGLQJ�WKHLU�

FKRLFHV��%RWK� WKH�VHQGLQJ� LQSXW� WR�DQG�UHFHLYLQJ�RXWSXW�IURP�WKH�V\VWHP�DUH�YLD�

ZHE��

)LJXUH�����RXWOLQHV�WKUHH�FRPSRQHQWV�RI�D�W\SLFDO�ZHE�DSSOLFDWLRQ�>��@��

x� )URQW�HQG�:HE�6HUYHU�

x� :HE�$SSOLFDWLRQ�([HFXWLRQ�(QYLURQPHQW�



��

x� 'DWDEDVH�6HUYHU�

7KHVH�FRPSRQHQWV�PLJKW�EH�RQ�WKH�VDPH�VHUYHU��6LPLODUO\�D�FRPSRQHQW�FDQ�EH�RQ�

GLIIHUHQW�VHUYHUV��

�

�

)LJXUH������&RPSRQHQWV�RI�D�:HE�$SSOLFDWLRQ�

)URQW�HQG� ZHE� VHUYHU� LV� WKH� FRPSRQHQW� WKDW� LV� UHVSRQVLEOH� IRU� GLUHFW�

FRPPXQLFDWLRQ�ZLWK� WKH�FOLHQWV�� ,W� UHFHLYHV�+773�UHTXHVWV�IURP� WKH�FOLHQWV�DQG�

VHQGV�WKH�UHVSRQVHV�EDFN�WR�WKHP��7ZR�RI�WKH�PRVW�SRSXODU�IURQW�HQG�ZHE�VHUYHUV�

DUH�$SDFKH�:HE�6HUYHU�DQG�0LFURVRIW�,,6�:HE�6HUYHU��7KH\�PDLQO\�VHUYH�VWDWLF�

SDJHV� DQG� IRUZDUG� FOLHQW� LQSXW� WR� WKH� DSSOLFDWLRQ� LQ� RUGHU� WR� EH� SURFHVVHG��

$OWKRXJK�VRPH�RI� WRGD\¶V�ZHE�VHUYHUV�KDYH�G\QDPLF�VFULSWLQJ�FDSDELOLWLHV�� WKH\�

ZLOO� EH� LQVXIILFLHQW� WR� VHUYH� ELJ� DSSOLFDWLRQV� OLNH� EDQNLQJ� DSSOLFDWLRQV� E\�

WKHPVHOYHV�DORQH��

$SSOLFDWLRQ� ([HFXWLRQ� (QYLURQPHQW� LV� WKH� SODWIRUP� XVHG� IRU� ZULWLQJ� FXVWRP�

DSSOLFDWLRQV� WKDW� JHW� WKHLU� LQSXW�PDLQO\� WKURXJK� WKH� XVH� RI�+70/� IRUPV�� ,W�KDV�
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FDSDELOLWLHV�WR�LQWHUIDFH�ZLWK�WKH�IURQW�HQG�ZHE�VHUYHU�DQG�WKH�GDWDEDVH�VHUYHU��7KH�

UHVXOW�RI� WKH�ZHE�DSSOLFDWLRQ�ZLOO�EH�D�G\QDPLFDOO\�JHQHUDWHG�+70/�SDJH��7KH�

DSSOLFDWLRQ� H[HFXWLRQ� HQYLURQPHQW� FDQ� EH� DQ� H[WHQVLRQ� WR� WKH� IURQW�HQG� ZHE�

VHUYHU� OLNH� 3+3� >��@� RU� $FWLYH� 6HUYHU� 3DJHV� >�@� RU� LW� PLJKW� EH� D� VSHFLILF� ZHE�

DSSOLFDWLRQ�SODWIRUP��

'DWDEDVH� VHUYHUV� DUH� XVHG� WR� NHHS� WKH� DSSOLFDWLRQ� GDWD�� 7KH� DSSOLFDWLRQ� GDWD� LV�

JHQHUDOO\� WKH� PRVW� LPSRUWDQW� DVVHW� DQG� WKH� ZHE� DSSOLFDWLRQ� VKRXOG� SURWHFW� DQG�

SURFHVV� LW� LQ�D�VHFXUH�PDQQHU��0RVW�RI�WKH�GDWDEDVH�VHUYHUV�DUH�PDWXUH�DQG�WKH\�

DUH� VSHFLDOL]HG� LQ� WKLV� ILHOG�� 7KHUHIRUH�� DOWKRXJK� WKHUH� LV� QRW� DQ\� REOLJDWLRQ� WR�

VWRUH�DSSOLFDWLRQ�GDWD�LQVLGH�GDWDEDVHV��XVLQJ�WKHP�ZRXOG�EH�D�ZLVH�FKRLFH���

����7KHVLV�*RDOV�

7KHUH� DUH� PDQ\� LQFLGHQWV� UHJDUGLQJ� ZHE�EDVHG� V\VWHPV� DQG� PRVW� RI� WRGD\¶V�

VHFXULW\� WHFKQRORJLHV� WKDW� DUH� FRPPRQO\� HPSOR\HG� DUH� QRW� HQRXJK� WR� PHHW� WKH�

VHFXULW\� UHTXLUHPHQWV� RI� WKHVH� V\VWHPV� EHFDXVH� HLWKHU� WKH\� GR� QRW� ZRUN� DW� WKH�

DSSOLFDWLRQ�OD\HU�RU�WKH\�GR�QRW�KDYH�DSSOLFDWLRQ�VSHFLILF�LQIRUPDWLRQ��

7KH�JRDO�RI�WKLV�WKHVLV�LV�WR�LGHQWLI\�WKH�WKUHDWV�WKDW�WDUJHW�ZHE�EDVHG�V\VWHPV��DQG�

GHVLJQ� DQG� LPSOHPHQW� D� UHYHUVH� SUR[\� V\VWHP� WKDW� ZLOO� SURWHFW� WKH� ZHE�EDVHG�

V\VWHPV�DJDLQVW�WKHVH�WKUHDWV��,Q�WKHLU�SDSHU��'DYLG�6FRWW�DQG�5LFKDUG�6KDUS�VWDWH�

WKDW�VHFXULW\�RI�DSSOLFDWLRQV�LV�VR�LPSRUWDQW�DQG�WKH�UHVSRQVLELOLW\�RI�LW�FDQQRW�EH�

OHIW�WR�WKH�LQGLYLGXDO�FRGHUV�>��@��0RVW�RI�WKH�DWWDFNV�DJDLQVW�ZHE�DSSOLFDWLRQV�DUH�

SRVVLEOH� EHFDXVH� RI� DSSOLFDWLRQ� GHYHORSHUV¶� LQVHFXUH� FRGLQJ� SUDFWLFHV�� ,I� WKHUH�
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ZHUH�D�PHFKDQLVP�IRUFLQJ�WKH�FOLHQWV�WR�IROORZ�WKH�ORJLF�RI�WKH�DSSOLFDWLRQ��WKHQ�

WKHUH�ZRXOG�QRW�EH�PXFK�RI�WRGD\¶V�SUREOHPV��

2XU� DSSURDFK� WR� SURWHFWLQJ� ZHE� DSSOLFDWLRQV� LV� WKURXJK� WKH� GHYHORSPHQW� RI� DQ�

LQWHOOLJHQW� UHYHUVH� SUR[\� V\VWHP�� 7KH� UHYHUVH� SUR[\� VWDQGV� LQ� IURQW� RI� WKH� ZHE�

VHUYHUV�DQG�DIWHU�DQDO\]LQJ�WKH�UHTXHVWV��LW�HLWKHU�DOORZV�WKH�UHTXHVWV�WR�SDVV�WR�WKH�

DFWXDO�ZHE�VHUYHUV�RU�EORFNV�WKHP�EHIRUH�UHDFKLQJ�WKH�DFWXDO�VHUYHUV�GHSHQGLQJ�RQ�

WKH� HYDOXDWLRQV� RI� WKH� UHTXHVW� DQG� SUHYLRXVO\� VWRUHG� VWDWH� LQIRUPDWLRQ� RI� WKH�

UHTXHVWHU��:KLOH�DQDO\]LQJ��WKH�SUR[\�ORRNV�LI�WKH�UHTXHVW�LV�VXLWDEOH�WR�WKH�QRUPDO�

ORJLFDO�IORZ�RI�WKH�DSSOLFDWLRQ��,Q�WKH�UHVW�RI�WKH�WKHVLV��WKH�WHUPV�ZHE�DSSOLFDWLRQ�

ILUHZDOO�DQG�UHYHUVH�SUR[\�ZLOO�EH�XVHG�LQWHUFKDQJHDEO\��

����7KHVLV�6WUXFWXUH�

7KH�UHVW�RI�WKH�WKHVLV�LV�VWUXFWXUHG�DV�IROORZV��

&KDSWHU� �� ±� 7KUHDWV� IRU� :HE�%DVHG� 6\VWHPV�� 7KLV� FKDSWHU� LGHQWLILHV� WKH� PDMRU�

WKUHDWV� IRU� WKH� ZHE�EDVHG� V\VWHPV�� 7KH� FDXVHV� RI� WKHVH� WKUHDWV� DUH�GLVFXVVHG� LQ�

GHWDLO�DQG�WKH�VROXWLRQV�WKDW�FDQ�EH�DSSOLHG�WR�JHW�ULG�RI�WKRVH�WKUHDWV�DUH�JLYHQ��

&KDSWHU���±�$SSURDFKHV�DQG�'HVLJQ��7KLV�FKDSWHU�VWDUWV�ZLWK�WKH�VSHFLILFDWLRQV�RI�

WKH�ZHE�DSSOLFDWLRQ�ILUHZDOO��7KHQ�LW�SUHVHQWV� WKH�GHWDLOV�RI� LVVXHV�UHODWHG� WR� WKH�

GHVLJQ�RI�WKH�V\VWHP��

&KDSWHU� �� ±� ,PSOHPHQWDWLRQ� RI� WKH� $SSOLFDWLRQ� /HYHO� 5HYHUVH�3UR[\�� ,Q� WKLV�

FKDSWHU��LVVXHV�UHODWHG�WR�WKH�LPSOHPHQWDWLRQ�DUH�JLYHQ��
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&KDSWHU� �� ±� 7HVWV� DQG� 3HUIRUPDQFH�� ,Q� WKLV� FKDSWHU�� WKH� WHVWV� DSSOLHG� WR� WKH�

LPSOHPHQWDWLRQ�SURWRW\SH�DUH�SUHVHQWHG��7KH�TXDOLW\�DQG�WKH�UXQWLPH�SHUIRUPDQFH�

RI�WKH�LPSOHPHQWDWLRQ�IRU�WKH�FRQGXFWHG�WHVWV�DUH�JLYHQ�LQ�GHWDLO��

&KDSWHU���±�&RQFOXVLRQV�DQG�)XWXUH�:RUN��7KLV�FKDSWHU�JLYHV�D�VXPPDU\�RI�WKH�

WKHVLV�VWXG\�WRJHWKHU�ZLWK�WKH�IXUWKHU�ZRUN�WKDW�PLJKW�EH�EXLOW�XSRQ�WKLV�VWXG\�DQG�

WKH�ILQDO�FRQFOXVLRQV��
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%HFDXVH� RI� LWV� XELTXLW\�� PRVW� RI� WKH� DWWDFNV� IRFXV� RQ� WKH� ZHE� EDVHG� V\VWHPV�

QRZDGD\V��7KHVH�NLQGV�RI�DWWDFNV�DUH�VR�SRSXODU�WKDW�PDQ\�ZHDNQHVVHV�UHODWHG�WR�

WKHP�DUH�SRVWHG�WR�VHFXULW\�RULHQWHG�PDLOLQJ�OLVWV�HYHU\GD\��0RVW�RI�WKH�ZHE�EDVHG�

DSSOLFDWLRQV� HPSOR\HG� WRGD\� FRQVLVW� RI� YDULRXV� LQWHUFRQQHFWHG� DQG� GHSHQGHQW�

FRPSRQHQWV� WKDW� PDNH� WKH� RYHUDOO� DUFKLWHFWXUH� WRR� FRPSOH[�� ,Q� D� FRPSOH[�

HQYLURQPHQW�� WKH� FRQWURO� RI� WKH� RYHUDOO� V\VWHP� FDQ� EH� ORVW� HDVLO\� ZKLFK� FDXVHV�

PXFK�PRUH�PLVWDNHV�WR�EH�PDGH��$V�D�UHVXOW��WKH�SUREDELOLW\�RI�WKH�H[SRVXUH�WR�WKH�

DWWDFNV� LV� LQFUHDVHG�� 'XH� WR� DOO� RI� WKHVH�� LW� LV� SUREDEOH� WKDW� PRUH� RI� WKRVH�

ZHDNQHVVHV�ZLOO�EH�VHHQ�LQ�WKH�IXWXUH���

�



���
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)LJXUH������$FKLOOHV�3UR[\�

7KHUH� DUH� YDULRXV� WKUHDWV� WKDW� ZHE� EDVHG� V\VWHPV� IDFH� WRGD\�� ,QYDOLGDWHG�

SDUDPHWHUV�� LPSURSHU� VHVVLRQ� PDQDJHPHQW� DQG� PLVFRQILJXUDWLRQV� DUH� WKH� PDLQ�

FDXVHV�RI�PRVW�RI�WKH�ZHDNQHVVHV�LQ�ZHE�DSSOLFDWLRQV��,Q�RUGHU�WR�ODXQFK�DWWDFNV�

DJDLQVW�ZHE�EDVHG�DSSOLFDWLRQV��XVH�RI�D�ZHE�EURZVHU�DQG�D�WH[W�HGLWRU�LV�HQRXJK�

IRU�PRVW�RI�WKH�WLPH�EXW�WKHUH�DUH�VRPH�WRROV�WKDW�HDVH�WKH�MRE�RI�WKH�DWWDFNHUV�DV�

ZHOO��$FKLOOHV��D�FOLHQW�VLGH�SUR[\��FDQ�EH�JLYHQ�DV�DQ�H[DPSOH�WR�VXFK�D�WRRO�>�@��

,W� JLYHV� WKH� RSSRUWXQLW\� WR� WKH� XVHU� WR� LQWHUFHSW� DQ\� LQFRPLQJ� RU� RXWJRLQJ� ZHE�

WUDIILF�DQG�PRGLI\�WKH�FRQWHQWV�RI�WKH�+773�SDFNHWV��)LJXUH�����JLYHV�D�VQDSVKRW�

RI�WKH�$FKLOOHV�SUR[\��
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,Q� WKH� IROORZLQJ� VHFWLRQV�� VRPH� RI� WKH� LPSRUWDQW� WKUHDWV� IRU� ZHE�EDVHG�

DSSOLFDWLRQV�ZLOO�EH�GLVFXVVHG��

�����&RRNLH�3RLVRQLQJ�

2QFH� DXWKHQWLFDWHG�� FOLHQWV� JHQHUDOO\� LQWHUDFW� ZLWK� GLIIHUHQW� SDUWV� RI� WKH� ZHE�

DSSOLFDWLRQ�DQG�UHTXHVW�PXOWLSOH�MREV�WR�EH�GRQH�E\�WKDW�DSSOLFDWLRQ��,Q�RUGHU�WR�GR�

WKDW�� WKH�FOLHQW�JHQHUDOO\�PDNHV�PXOWLSOH�UHTXHVWV� WR� WKH�ZHE�V\VWHP��6HSDUDWLQJ�

WKH�UHTXHVWV�RI�D�FOLHQW�IURP�WKH�UHTXHVWV�RI�RWKHU�FOLHQWV�FDQQRW�EH�GRQH�ZLWK�WKH�

FDSDELOLWLHV� RI� WKH� VWDQGDUG� +773� SURWRFRO� LWVHOI�� +773� LV� D� VWDWHOHVV� SURWRFRO��

ZKLFK�PHDQV�WKH�VHUYHU�KDQGOHV�HYHU\�UHTXHVW�LQGHSHQGHQWO\��,Q�RUGHU�WR�NHHS�WKH�

LGHQWLW\�RI�WKH�FOLHQW��RU�VHVVLRQ�LQ�PRUH�JHQHUDO�WHUPV��WKH�ZHE�DSSOLFDWLRQ�VKRXOG�

HPSOR\�RWKHU�PHFKDQLVPV� WR�NHHS�WUDFN�RI� WKH�VHVVLRQ� LQIRUPDWLRQ��7KHUH�DUH�D�

IHZ� SRSXODU� PHWKRGV� WKDW� DSSOLFDWLRQ� GHYHORSHUV� XVH� WR� NHHS� WUDFN� RI� VHVVLRQV��

&RRNLHV��+LGGHQ�)RUP�)LHOGV�DQG�85/V�>��@��

&RRNLHV� DUH� WKH� PRVW� SRSXODU� PHWKRG� XVHG� WR� NHHS� VHVVLRQ� LQIRUPDWLRQ��

6SHFLILFDWLRQ�RI�FRRNLHV�LV�JLYHQ�LQ�>��@��:LWK�DQ�H[WHQVLRQ�WR�WKH�VWDQGDUG�+773�

SURWRFRO��D�FRRNLH�ILHOG�LV�DSSHQGHG�WR�WKH�+773�KHDGHUV�>��@��7KH�ORJLF�EHKLQG�LW�

LV� VLPSOH��:HE� VHUYHU� VHQGV�D�SLHFH�RI� LQIRUPDWLRQ� WR� WKH�FOLHQW� DQG�ZDQWV� WKLV�

LQIRUPDWLRQ�EDFN�ZKHQ�WKH�FOLHQW�VHQGV�VXEVHTXHQW�UHTXHVWV�>����������@��7KLV�LGHD�

LV�GHYLVHG�E\�1HWVFDSH�,QF��:HE�EURZVHUV�GR�WKH�PDQLSXODWLRQ�RI�WKH�FRRNLHV�DW�

WKH�FOLHQW�VLGH��7KH�EURZVHU�VLPSO\�DSSHQGV�WKH�FRRNLH�WR�DFFRPSDQ\�WKH�FOLHQW¶V�

UHTXHVW���
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7KHUH� DUH� WZR� W\SHV� RI� FRRNLHV� >��@�� SHUVLVWHQW� FRRNLHV� DQG� QRQ�SHUVLVWHQW�

�WHPSRUDU\�� FRRNLHV�� 1RQ�SHUVLVWHQW� FRRNLHV� DUH� VWRUHG� RQ� PHPRU\� DQG� YDOLG�

ZKLOH�WKH�ZHE�EURZVHU�UXQV��&HUWDLQO\�WKH\�FDQ�EH�UHPRYHG�RU�VHW�WR�RWKHU�YDOXHV�

E\�WKH�ZHE�DSSOLFDWLRQ�GXULQJ�WKDW�SHULRG��3HUVLVWHQW�FRRNLHV�RQ�WKH�RWKHU�KDQG�DUH�

VWRUHG�LQ�D�ILOH�RQ�WKH�GLVN�DQG�DYDLODEOH�HYHQ�DIWHU�WKH�ZHE�EURZVHU�LV�VWRSSHG�DQG�

UHVWDUWHG��7KH\�FRQWDLQ�DQ�H[SLUDWLRQ�GDWH�DQG�DUH�YDOLG�XQWLO�WKDW�GDWH��

&RRNLHV� DUH� QRW� VRPHWKLQJ� WKDW� FDQ� EH� H[HFXWHG� RQ� WKH� FRPSXWHU� >��@�� 6R�

UHJDUGOHVV�RI�ZKDW�WKH\�FRQWDLQ��WKH\�FDQQRW�GLUHFWO\�KDUP�WKH�FRPSXWHU��%XW�WKH\�

PLJKW� FRQWDLQ� VHQVLWLYH� LQIRUPDWLRQ�DERXW� WKH� ZHE� FOLHQW� �SHUVRQDO� LQIRUPDWLRQ��

DFFRXQW�LG�RU�SDVVZRUGV��VHVVLRQ�LGHQWLILHUV�HWF����ZKLFK�LV�WKH�FDVH�LQ�JHQHUDO��,I�

VRPHERG\�HOVH�FDSWXUHV�LW��WKLV�ZLOO�GHILQLWHO\�EUHDN�WKH�SULYDF\�RI�WKH�FOLHQW��7KH�

FRQVHTXHQFHV� RI� WKH� GLVFORVXUH� RI� WKLV� LQIRUPDWLRQ� DUH� SURSRUWLRQDO� WR� WKH�

LQIRUPDWLRQ� FRQWDLQHG� LQ� WKH� FRRNLH� DQG� WKH� LPSRUWDQFH� RI� WKH� ZHE� DSSOLFDWLRQ�

WKDW�VHW�WKH�FRRNLH��)RU�H[DPSOH��LI�D�FRRNLH�LV�VHW�E\�D�EDQNLQJ�DSSOLFDWLRQ�WR�NHHS�

WUDFN�RI� LGHQWLWLHV�RI� WKH�FOLHQWV��DQ�DWWDFNHU�JXHVVLQJ� WKH�FRQWHQWV�RI� WKH�FRRNLH�

ZLOO�EH�DEOH�WR�VWDUW�EDQNLQJ�WUDQVDFWLRQV�ZLWK�WKH�ULJKWV�RI�WKH�DFWXDO�XVHU�RZQLQJ�

WKDW�SDUWLFXODU�FRRNLH��

$OWKRXJK� RUGLQDU\� HQG� XVHUV� OHDYH� WKH� PDQLSXODWLRQ� RI� FRRNLHV� WR� WKH� ZHE�

EURZVHUV�� QRWKLQJ� IRUELGV� D� FXULRXV� RU� PDO�LQWHQGHG� FOLHQW� WR� LQWHUIHUH� GLUHFWO\�

ZLWK� WKHP�� %\� PRGLI\LQJ� WKH�FRQWHQWV�RI�D�FRRNLH�� DQ�DWWDFNHU�PD\�DVVXPH� WKH�

LGHQWLW\� RI� DQRWKHU� FOLHQW�� ZKLFK� LV� FDOOHG� VHVVLRQ� KLMDFNLQJ� RU� LPSHUVRQDWLRQ�

DWWDFN� >��@�� DQG� FDQ� SHUIRUP� WDVNV� RQ� EHKDOI� RI� WKDW� FOLHQW� DV� LQ� WKH� EDQNLQJ�

H[DPSOH� JLYHQ� DERYH�� 7KHUH� DUH� YDULRXV� ZD\V� WKDW� DQ� DWWDFNHU� FDQ� FDSWXUH� WKH�
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FRRNLHV�� +H� PD\� XVH� VQLIIHUV� WR� FDSWXUH� WKHP� RQ� WKH� ZLUH�� VWHDO� WKHP� IURP� WKH�

VKDUHG� ZRUNVWDWLRQV�� XVH� FURVV�VLWH� VFULSWLQJ� DWWDFNV� WKDW� ZLOO� EH� GLVFXVVHG� LQ�

VHFWLRQ������RU�VLPSO\�E\�JXHVVLQJ��

7KH� YDOXHV� RI� WKH� FRRNLHV� VKRXOG� QRW� EH� HDVLO\� JXHVVHG� RU� VKRXOG� QRW� IROORZ� D�

VSHFLILF�SDWWHUQ��7KH\�VKRXOG�EH�WRWDOO\�UDQGRP��3HUVLVWHQW�FRRNLHV�VKRXOG�QRW�EH�

XVHG�DQG�HYHQ�LI�QRQ�SHUVLVWHQW�FRRNLHV�DUH�XVHG��WKH\�VKRXOG�EH�YDOLG�IRU�RQO\�D�

VPDOO�GXUDWLRQ��7KH�YDOXHV�RI�WKH�FRRNLHV�VKRXOG�QRW�FRQWDLQ�DQ\�PHDQLQJIXO�GDWD�

OLNH�DFFRXQW�LG��DGGUHVV��FUHGLW�FDUG�QXPEHU��HWF��)XUWKHUPRUH��WKH�FRQWHQWV�VKRXOG�

EH�HQFU\SWHG�LI�SRVVLEOH��7KH�RULJLQ�RI�WKH�FOLHQWV�VKRXOG�EH�FKHFNHG�LI�WKH\�WU\�WR�

DFFHVV�ZLWK�WKH�ULJKW�FRRNLHV�>��@��

�����)RUP�)LHOG�0DQLSXODWLRQ�

:HE� DSSOLFDWLRQV� QHHG� WR� LQWHUDFW� ZLWK� WKH� FOLHQWV�� +70/� IRUPV� DUH� WKH� PRVW�

SRSXODU�PHWKRG�XVHG�IRU� WKLV�SXUSRVH��7KH�FOLHQW�VXSSOLHG� LQSXW�LV�SDVVHG�LQ�WKH�

IRUP�LQSXW�ILHOG�SDUDPHWHUV�WR�WKH�ZHE�DSSOLFDWLRQ��$IWHU�WKDW��WKH�ZHE�DSSOLFDWLRQ�

SURFHVVHV�WKH�XVHU�GDWD��

7KH�VSHFLILFDWLRQV�RI�+70/�IRUPV�DUH�JLYHQ�LQ�>��@��7KH�JHQHUDO�IRUPDW�RI�WKHP�

LV�DV�IROORZV��

�IRUP�PHWKRG 0(7+2'�DFWLRQ $&7,21!�

�LQSXW�W\SH 7<3(�QDPH 1$0(�RWKHUBLQSXWBRSWLRQV!�

������

�LQSXW�W\SH 7<3(�QDPH 1$0(�RWKHUBLQSXWBRSWLRQV!�

��IRUP!�
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$WWDFNHUV�PD\�HDVLO\�SOD\�ZLWK�WKH�IRUP�LQSXW�ILHOG�SDUDPHWHUV�DQG�ODXQFK�IRUP�

WDPSHULQJ�DWWDFNV�>����������@��7KH\�GR�QRW�QHHG�DQ\�VSHFLDO�WRRO�WR�PDQLSXODWH�

WKH�+70/�IRUPV��7KH\�RQO\�QHHG�WR�VDYH�WKH�SDJH�WKDW�FRQWDLQV�WKH�IRUP�ILHOGV�

RQWR� WKH� KDUG� GLVN�� PRGLI\� WKHP� DFFRUGLQJ� WR� WKHLU� QHHGV� XVLQJ� D� VWDQGDUG� WH[W�

HGLWRU�� UHORDG� WKH�SDJH� LQWR� WKH�ZHE�EURZVHU�DQG� ILQDOO\�VHQG� WKH� UHTXHVW� WR� WKH�

ZHE� DSSOLFDWLRQ�� :HE� DSSOLFDWLRQ� GHYHORSHUV� VRPHWLPHV� GHSOR\� FOLHQW�VLGH�

YDOLGDWLRQ� FRGH� LQWR� WKH� ZHE� SDJHV�� -DYD6FULSW� FRGH� WKDW� FKHFNV� WKH� VL]H� RU� WKH�

W\SH�RI�WKH�VXSSOLHG�LQSXW�FDQ�EH�JLYHQ�DV�DQ�H[DPSOH�WR�WKLV��0RVW�RI�WKH�WLPH�DQ�

DGGLWLRQDO� VHUYHU�VLGH� FKHFN� LV� QRW� GRQH�� EHFDXVH� RI� HLWKHU� WKH� SHUIRUPDQFH�

FRQVLGHUDWLRQV�RU�WKH�ODFN�RI�NQRZOHGJH��%XW�LW�LV�HDV\�IRU�VRPHERG\�WR�GLVDEOH�WKH�

FOLHQW�VLGH�FKHFNV��

2QH�RI� WKH�PRVW� LQWHUHVWLQJ�IRUP�ILHOGV�LV�WKH�³KLGGHQ�IRUP�ILHOG´��+LGGHQ�IRUP�

ILHOGV� DUH� QRW� VHHQ� LQ� WKH� EURZVHU� ZLQGRZV� EXW� WKH\� DUH� SUHVHQW� LQ� WKH� +70/�

VRXUFH�� 6R� WKH\� DUH� KLGGHQ� IURP� WKH� VFUHHQ� GLVSOD\�� 7KH\� FDQ� EH� XVHG� WR� FDUU\�

YDULRXV� WKLQJV� OLNH� VHVVLRQ� LGHQWLILHUV�� SUHIHUHQFHV� RI� WKH� FOLHQWV� JDWKHUHG�

SUHYLRXVO\��RU�DQ\�RWKHU�LQIRUPDWLRQ�WKDW�ZHE�DSSOLFDWLRQ�ZDQWV�WR�FDUU\�IURP�RQH�

VWDWH�WR�DQRWKHU��,I� WKH�ILHOG�FRQWDLQV�VHVVLRQ�LGHQWLILHUV�� WKHQ�E\�FKDQJLQJ�LW��WKH�

FOLHQW� PD\� DVVXPH� WKH� LGHQWLW\� RI� DQRWKHU� FOLHQW�� $� SUREOHP� ZLWK� KLGGHQ� IRUP�

ILHOGV�LQ�VKRSSLQJ�FKDUW�DSSOLFDWLRQV�LV�JLYHQ�LQ�>��@��,Q�ZHE�EDVHG�VKRSSLQJ�FKDUW�

DSSOLFDWLRQV��KLGGHQ�IRUP�ILHOGV�PLJKW�EH�XVHG�WR�FDUU\�WKH�FRXQW�DQG�SULFH�RI�DQ�

RQOLQH� VWRUH¶V� LWHP� WKDW� D� FOLHQW� ZDQWV� WR� EX\�� ,I� IRUP� ILHOG� SDUDPHWHUV� DUH� QRW�

FKHFNHG�SURSHUO\�RQ� WKH�VHUYHU�VLGH��DQ�DWWDFNHU�FDQ�RUGHU� WKH� LWHPV�IRU� IUHH�E\�

FKDQJLQJ�WKH�SULFH�RI�WKH�LWHP�LQ�WKH�KLGGHQ�IRUP�ILHOG���
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)RUP�ILHOGV�FRQWDLQ�D�QXPEHU�RI�SDUDPHWHUV��2QH�RI�WKHP�LV�WKH�PD[LPXP�OHQJWK�

SDUDPHWHU�WKDW�VSHFLILHV�WKH�PD[LPXP�OHQJWK�RI�WKH�LQSXW�WKDW�ZLOO�EH�IHG�LQWR�WKH�

ZHE�DSSOLFDWLRQ�� ,I� DQ�DWWDFNHU�FKDQJHV� WKLV�SDUDPHWHU�DQG�VXSSOLHV� ODUJHU� LQSXW�

WKDQ� WKH� ZHE� DSSOLFDWLRQ� H[SHFWV�� D� EXIIHU� RYHUIORZ� FRQGLWLRQ� PD\� RFFXU� >��@��

)XUWKHUPRUH�� DWWDFNHUV� PD\� SODFH� DGGLWLRQDO� IRUP� ILHOGV� WKDW� ZLOO� FDXVH� WKH�

DSSOLFDWLRQ�EHKDYH�XQH[SHFWHGO\��$QRWKHU�SRVVLELOLW\� LV� WKDW�DWWDFNHUV�PD\�HQWHU�

FRPPDQGV�RU�PDOLFLRXV�FRGH�DV�WKH�IRUP�ILHOG�YDOXHV��

$V�GHVFULEHG�LQ�WKH�SUHFHGLQJ�SDUDJUDSKV��DWWDFNHUV�FDQ�PDQLSXODWH�IRUP�ILHOGV�LQ�

YDULRXV�ZD\V��,Q�RUGHU�WR�SUHYHQW�WKHVH��WKHUH�PXVW�EH�VHUYHU�VLGH�YDOLGDWLRQ�DQG�

ILOWHULQJ�RI�IRUP�LQSXW�ILHOG�SDUDPHWHUV��

�����&URVV�6LWH�6FULSWLQJ�

2QH�RI� WKH�PRVW�SRSXODU�DWWDFNV� LV� WKH�FURVV�VLWH�VFULSWLQJ��;66��DWWDFN�>��������

���� ��@�� ;66� DWWDFNV� GLIIHU� IURP� RWKHU� DWWDFNV� VXFK� WKDW� LQ� D� QRUPDO� DWWDFN�

JHQHUDOO\�WZR�SDUWLHV�DUH�LQYROYHG��DQ�DWWDFNHU�DQG�D�YLFWLP��%XW�LQ�;66�DWWDFNV��

WKHUH�DUH�WKUHH�SDUWLHV�LQYROYHG��DQ�DWWDFNHU��D�YXOQHUDEOH�ZHE�VLWH�DQG�WKH�FOLHQWV�

RI�WKLV�ZHE�VLWH��

7KH�DWWDFNHU�WDNHV�DGYDQWDJH�RI�DFWLYH�FRQWHQW�LQ�WKH�G\QDPLFDOO\�JHQHUDWHG�ZHE�

SDJHV��,Q�RUGHU�IRU�WKH�DWWDFN�WR�EH�VXFFHVVIXO��WKH�ZHE�VHUYHU�QHHGV�WR�HFKR�EDFN�

WKH� XVHU�VXSSOLHG� LQSXW� ZLWKRXW� ILOWHULQJ� LWV� FRQWHQWV�� $OVR� WKH� DWWDFNHU� VKRXOG�

GHFHLYH�D�OHJLWLPDWH�FOLHQW�RI�WKH�ZHE�DSSOLFDWLRQ�LQWR�PDNLQJ�D�VSHFLDOO\�FUDIWHG�

UHTXHVW�WR�WKH�ZHE�DSSOLFDWLRQ��,I�DQ�DWWDFNHU�SXWV�PDOLFLRXV�FRQWHQW�LQ�D�UHTXHVW�

DQG� FRQYLQFH� D� FOLHQW� WR� VHQG� WKLV� UHTXHVW� WR� WKH� ZHE� VHUYHU�� WKHQ� LI� WKH� ZHE�
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DSSOLFDWLRQ� HFKRHV� EDFN� WKH�PDOLFLRXV�FRGH� LQ� WKH� UHVSRQVH�� WKH�PDOLFLRXV�FRGH�

ZLOO�UXQ�RQ�WKH�ZHE�EURZVHU�RI�ZKRHYHU�PDGH�WKH�UHTXHVW��7KH�PDOLFLRXV�FRGH�FDQ�

EH�LQ�DQ\�VFULSWLQJ�ODQJXDJH�WKDW�FDQ�EH�UXQ�RQ�WKH�ZHE�EURZVHU�RI�WKH�FOLHQW�EXW�

PRVW�SRSXODU�RQH�QRZDGD\V�LV�-DYD6FULSW��

7KH�;66�DWWDFNV�DUH�FODVVLILHG�LQWR�WZR�FDWHJRULHV�DFFRUGLQJ�WR�KRZ�WKH�PDOLFLRXV�

FRGH�UHDFKHV�WKH�VHUYHU��VWRUHG�DWWDFNV�DQG�UHIOHFWHG�DWWDFNV��,Q�VWRUHG�DWWDFNV��WKH�

PDOLFLRXV�FRGH�LV�SODFHG�RQ�WKH�ZHE�VHUYHU�E\�WKH�DWWDFNHU�KLPVHOI��,W�FDQ�EH�SXW�LQ�

D� GDWDEDVH� RU� EXOOHWLQ� ERDUG� RI� WKH� ZHE� VLWH�� IRU� H[DPSOH�� ,Q� UHIOHFWHG� DWWDFNV��

KRZHYHU��WKH�DWWDFNHU�WULFNV�WKH�XVHU�WR�VHQG�WKH�PDOLFLRXV�FRGH��$�OLQN�LQ�DQ�H�

PDLO�RU�QHZVJURXS�PHVVDJH�RU�D�OLQN�LQ�WKH�DWWDFNHU¶V�RZQ�ZHE�VLWH�FDQ�EH�XVHG�WR�

DFKLHYH�WKLV��

7KH�IROORZLQJ�H[DPSOH�LOOXVWUDWHV�EHWWHU�KRZ�WKLV�DWWDFN�ZRUNV��7KH�IROORZLQJ�OLQN�

FRQWDLQV�PDOLFLRXV�FRGH��

KWWS���ZZZ�H[DPSOH�FRP�FJL�ELQ�YXOQHUDEOH�FJL"SDUDP �

�6&5,37!0DOLFLRXV�&RGH��6&5,37!�

,I�WKH�DWWDFNHU��FRQYLQFHV�D�FOLHQW�WR�IROORZ�WKLV�OLQN��WKH�IROORZLQJ�UHTXHVW�WR�WKH�

YXOQHUDEOH�VLWH�ZLOO�EH�JHQHUDWHG��

*(7��FJL�ELQ�YXOQHUDEOH�FJL"SDUDP �6&5,37!0DOLFLRXV�

&RGH��6&5,37!�+773�����

:KHQ�WKH�YXOQHUDEOH�ZHE�DSSOLFDWLRQ�UHFHLYHV�WKH�UHTXHVW��LW�FRQVWUXFWV�D�G\QDPLF�

ZHE�SDJH�WKDW�FRQWDLQV�WKH�SDUDPHWHU�VXSSOLHG�DQG�VHQGV�EDFN�WKH�UHVSRQVH��7KH�

UHVSRQVH�ZLOO�ORRN�VRPHWKLQJ�OLNH��



���

�+773!�

�7,7/(!�:HOFRPH�([DPSOH�&RP���7,7/(!�

�%2'<!�

����

�6&5,37!�0DOLFLRXV�&RGH���6&5,37!�

����

��%2'<!���+70/!�

7KH�PDOLFLRXV�FRGH�QHHG�QRW�RQO\�EH�LQ�WKH�UHTXHVW�OLQH��,W�PD\�EH�SODFHG�LQ�WKH�

KHDGHU� ILHOGV�� IRUP� ILHOGV� RU� FRRNLHV�� )XUWKHUPRUH�� IRU� ORQJ� VFULSWV� RU� VFULSWV�

ZKLFK�FRQWDLQ�VSHFLDO�FKDUDFWHUV�ZKLFK�PLJKW�EH�ILOWHUHG��LW�LV�SRVVLEOH�WR�UHIHU�WR�D�

VFULSW�RQ�DQRWKHU�VLWH�RU�XVH�+70/�WDJV�RWKHU�WKDQ��6&5,37!���

�6&5,37�65& �KWWS���ZZZ�PDOLFLRXV�VLWH�FRP�PDOLFLRXV�MV�!�

�,0$*(�65& �MDYDVFULSW�0DOLFLRXV�&RGH�!�

7KH� LPSDFWV� RI� ;66� DWWDFNV� DUH� JLYHQ� LQ� >���� ��@�� 6WHDOLQJ� VHVVLRQ� FRRNLHV��

DOWHULQJ�WKH�FRQWHQWV�RI�FOLHQW¶V�ILOHV��H[SRVLQJ�66/�FRQQHFWLRQV��UHGLUHFWLQJ�FOLHQW�

LQWR�RWKHU�VLWHV��PRGLI\LQJ�WKH�SUHVHQWDWLRQ�FRQWHQW�DUH�MXVW�D�IHZ�RI�WKHP���

,Q�RUGHU� WR�SUHYHQW�;66�DWWDFNV�� WKH�+773�UHTXHVWV�VKRXOG�EH�ILOWHUHG��$OVR� WKH�

FRQWH[W� RI� WKH� UHTXHVW� VKRXOG� EH� FDUHIXOO\� LQVSHFWHG�� 5HTXHVWV� IRU� WKH� UDQGRP�

85/V� RU� UHTXHVWV� FRQWDLQLQJ� SDUDPHWHUV� WR� WKH� ZHE� DSSOLFDWLRQ� VKRXOG� QRW� EH�

DOORZHG� IRU� WKH� ILUVW� UHTXHVWV�� $GGLWLRQDOO\�� G\QDPLFDOO\� JHQHUDWHG� HUURU� SDJHV�

VKRXOG�QRW�EH�DOORZHG�EHFDXVH�WKH�ZHE�VHUYHU�PLJKW�HFKR�EDFN�WKH�XVHU�VXSSOLHG�

LQSXW�LQ�WKH�HUURU�SDJH�LI�WKHUH�LV�DQ\��7KH�GUDZEDFNV�RI�WKLV�ZHUH�GLVFXVVHG�LQ�WKH�

SUHFHGLQJ�SDUDJUDSKV��



���

�����64/�DQG�&RPPDQG�,QMHFWLRQ�

7RGD\¶V�ZHE�DSSOLFDWLRQV�JHQHUDOO\�NHHS�WKHLU�GDWD�RQ�WKH�GDWDEDVH�VHUYHUV��7KH�

GDWDEDVH�VHUYHU�FDQ�EH�RQ�D�GHGLFDWHG��VHSDUDWH�KRVW��7KH�XVHU�VXSSOLHG�LQSXW�LQ�

WKH� IRUP� ILHOGV� DUH� XVHG� WR� JHQHUDWH� GDWDEDVH� TXHULHV� DQG� WKH\� DUH� VHQW� WR� WKH�

GDWDEDVH�VHUYHUV��7KH�UHVXOW�UHWXUQHG�EDFN�IURP�WKH�GDWDEDVH�VHUYHU�LV�VHQW�WR�WKH�

FOLHQW� LQ� DQ� DSSURSULDWH� IRUPDW�� 7KH� LPSRUWDQW� WKLQJ� KHUH� LV� WKH� XVHU� VXSSOLHG�

LQSXW�� ,I� WKLV� LQSXW� LV� QRW� FKHFNHG� SURSHUO\�� D� PDO�LQWHQGHG� FOLHQW� FDQ� JHW�

XQDXWKRUL]HG�FRQWHQW�IURP�WKH�GDWDEDVH�VHUYHU��FRUUXSW�RU�HYHQ�GHVWUR\�LW�>��������

���� ��@�� &RQVLGHU� DQ� DSSOLFDWLRQ� WKDW� XVHV� VWXGHQW� LG� DV� WKH� VHDUFK� FULWHULD� LQ� D�

VWXGHQW� GDWDEDVH� DQG� UHWXUQV� EDFN� WKH� VWXGHQW¶V� FRXUVHV� DQG� DVVRFLDWHG� VFRUHV�

XVLQJ�DQ�64/�TXHU\�OLNH�WKH�RQH�JLYHQ�EHORZ��

6HOHFW�FRXUVH�VFRUH�IURP�VWXGHQWBGE�ZKHUH�LG ¶�6WXGHQWB,'¶��

,I�WKH�XVHU�HQWHUV�WKH�VWULQJ�³�µ�25�� ���³�DV�WKH�VWXGHQW�LG��WKHQ�WKH�TXHU\�ZLOO�

ORRN�OLNH���

6HOHFW�FRXUVH�VFRUH�IURP�VWXGHQWBGE�ZKHUH�LG ¶¶�25�� ��¶��

7KLV� TXHU\� ZLOO� UHWXUQ� WKH� VFRUHV� RI� DOO� VWXGHQWV� IURP� WKH� GDWDEDVH�� 6XFK� 64/�

FRPPDQGV�FDQ�EH�LQMHFWHG�LQ�WKH�LQSXW�GDWD���

:HE� DSSOLFDWLRQV� PD\� DOVR� XVH� VKHOO� FRPPDQGV� RU� V\VWHP� FDOOV� WR� DFFHVV� WKH�

RSHUDWLQJ� V\VWHP� IHDWXUHV�� 6LPLODU� WR� WKH� 64/� LQMHFWLRQ�� DQ� DWWDFNHU� PD\� LQMHFW�

VFULSWV�WKDW�FRQWDLQ�FRPPDQGV�WR�EH�H[HFXWHG�LQ�WKH�ZHE�VHUYHU��7KH�UHVXOW�PLJKW�

EH�WKH�FRPSOHWH�WDNHRYHU�RU�FUDVK�RI�WKH�VHUYHU��



���

7KH�FRQVHTXHQFHV�RI�FRPPDQG�LQMHFWLRQ�DWWDFNV�PLJKW�EH�GHYDVWDWLQJ��$V�D�UXOH�

RI�WKXPE��WKH�ZHE�DSSOLFDWLRQV�VKRXOG�QHYHU�WUXVW�DQ\WKLQJ�WKDW�LV�VXSSOLHG�E\�WKH�

FOLHQW��7KH�DSSOLFDWLRQ�GHYHORSHUV�VKRXOG�HPSOR\�WKH�QHFHVVDU\�YDOLGDWLRQ�FRGHV�

WR�ILOWHU�RXW�WKH�VXSSOLHG�LQSXWV���

�����%XIIHU�2YHUIORZV�

%XIIHU� RYHUIORZ� DWWDFNV� DUH� D� SRSXODU� DQG� LPSRUWDQW� WKUHDW� IRU� DOO� DSSOLFDWLRQV��

7KH�GHWDLOV�RI�ZKDW�LV�D�EXIIHU�RYHUIORZ�DQG�KRZ�LW�ZRUNV�DUH�JLYHQ�LQ�>������@��

%\�VHQGLQJ�GDWD�WR�DQ�DSSOLFDWLRQ��LQ�ZKLFK�WKH�VL]H�RI�WKH�GDWD�LV�ODUJHU�WKDQ�WKDW�

RI� DSSOLFDWLRQ� FDQ� SURSHUO\� DFFHSW�� WKH� H[HFXWLRQ� VWDFN� RI� WKH� DSSOLFDWLRQ� LV�

FRUUXSWHG��$V�D�UHVXOW��WKH�DSSOLFDWLRQ�PLJKW�FUDVK�RU�LI�D�VSHFLDOO\�JHQHUDWHG�LQSXW�

LV�VHQW�ZKLFK�FDXVHV�XQZDQWHG�FRGH�WR�EH�H[HFXWHG�E\�WKH�DSSOLFDWLRQ��WKH�DWWDFNHU�

FDQ�WDNH�WKH�FRQWURO�RI�WKH�DSSOLFDWLRQ�RU�WKH�ZKROH�PDFKLQH��

7KHUH� DUH� D� QXPEHU� RI� LQSXW� ILHOGV� WKDW� DUH� IHG� LQWR� WKH� ZHE� VHUYHUV� DQG� ZHE�

DSSOLFDWLRQV�� WKH� 85/�� +773� KHDGHU� ILHOGV�� DQG� IRUP� ILHOGV�� $WWDFNHUV� WDNH�

DGYDQWDJH� RI� WKRVH� ILHOGV� WR� ODXQFK� EXIIHU� RYHUIORZ� DWWDFNV� DJDLQVW� ZHE�EDVHG�

V\VWHPV��

,PSURSHU�KDQGOLQJ�RI� LQSXWV� LV� WKH�PDLQ�FDXVH�RI� WKH�EXIIHU�RYHUIORZ�DWWDFNV��,I�

WKH�VL]H�RI�WKH�LQSXW�GDWD�ZHUH�SURSHUO\�FKHFNHG��DQG�WKH�GDWD�KDYLQJ�VL]H�ODUJHU�

WKDQ�WKDW�RI�WKH�ORFDO�EXIIHU�ZHUH�QRW�DFFHSWHG��WKHUH�ZRXOG�QRW�EH�EXIIHU�RYHUIORZ�

DWWDFNV���



���

�����0LVFRQILJXUDWLRQV�DQG�'HIDXOW�&RQILJXUDWLRQV�

(YHU\� VLWH� QHHGV� GLIIHUHQW� RSHUDWLRQDO� DQG� VHFXULW\� UHTXLUHPHQWV�� 6R�� ZHE� DQG�

DSSOLFDWLRQ� VHUYHUV� VKRXOG� EH� FRQILJXUHG� DFFRUGLQJ� WR� WKH� QHHGV� RI� WKH�

RUJDQL]DWLRQ� WKDW�HPSOR\� WKHP��7KH�VHUYHUV�PXVW�EH�FRQILJXUHG�ZLWK�VHFXULW\� LQ�

PLQG�DQG�LW�VKRXOG�EH�DV�SUHFLVH�DV�SRVVLEOH��8QIRUWXQDWHO\��WKLV�LV�QRW�WKH�FDVH�IRU�

PRVW�RI�WKH�ZHE�VLWHV¶�DGPLQLVWUDWRUV��7KH\�OHDYH�WKH�GHIDXOW�FRQILJXUDWLRQV�RI�WKH�

VHUYHUV� LQWDFW� RU� GR� OLWWOH� FKDQJHV� RYHU� WKHP�� ,I� WKH\� GR� QRW� KDYH� HQRXJK�

NQRZOHGJH�� WKH\�PLJKW�DOVR�PLVFRQILJXUH� WKH�VHUYHUV��$�OLVW�RI�PLVFRQILJXUDWLRQ�

SUREOHPV�LV�JLYHQ�LQ�>��@��

'HIDXOW�VHUYHU�FRQILJXUDWLRQV�DUH�JHQHUDOO\�LQVHFXUH�EHFDXVH�WKH�PDLQ�JRDO�RI�WKH�

VHUYHU�VRIWZDUH�GHYHORSHUV�LV�WKH�RSHUDWLRQ�RI�WKHLU�VRIWZDUH�QRW�WKH�VHFXULW\�EXW�

HDVH�RI�XVH��:LWK�D� OHVV�VSHFLILF�GHIDXOW�FRQILJXUDWLRQ�� WKHLU�VHUYHU�ZRUNV� LQ� WKH�

ILUVW�SODFH�IRU�D�ODUJHU�DPRXQW�RI�FXVWRPHUV�ZLWK�WKH�OHDVW�HIIRUW��6KRUWO\�DIWHU��RI�

FRXUVH�� WKH� UHDO� SUREOHPV�� VHFXULW\� SUREOHPV�� DULVH�� 6HUYHU� VRIWZDUH� GHYHORSHUV�

DOVR�SDFN�WKHLU�VRIWZDUH�ZLWK�VRPH�GHIDXOW�ZHE�SDJHV�DQG�VFULSWV�LQ�RUGHU�IRU�WKHLU�

FXVWRPHUV�WR�WHVW�WKH�LQVWDOOHG�VHUYHU��)RU�H[DPSOH��WKHUH�DUH�D�QXPEHU�RI�GHIDXOW�

&*,�VFULSWV�LQVWDOOHG�ZLWK�WKH�$SDFKH�ZHE�VHUYHU�VRPH�RI�ZKLFK�JLYH�XQQHFHVVDU\�

LQIRUPDWLRQ� DERXW� WKH� RSHUDWLQJ� HQYLURQPHQW�� 7KHVH� GHIDXOW� SDJHV� SRVHV� DQ�

LPSRUWDQW�WKUHDW�WR�WKH�VHFXULW\�RI�WKH�ZHE�VLWH�LI�QRW�UHPRYHG���



���

�����,QIRUPDWLRQ�'LVFORVXUH�

,I�QRW�FRQILJXUHG�RWKHUZLVH��ZHE�DQG�DSSOLFDWLRQ�VHUYHUV�JHQHUDOO\�SURYLGH�PXFK�

PRUH� LQIRUPDWLRQ� WKDQ� QHHGHG� WR� WKH� FOLHQWV�� 7KH� IROORZLQJ� H[DPSOH� VKRZV� WKH�

+773�KHDGHU�ILHOGV�LQ�UHVSRQVH�WR�D�UHTXHVW��

+773���������%DG�UHTXHVW�

6HUYHU��$SDFKH���������8QL[���5HG�+DW�/LQX[��
PRGBVVO��������2SHQ66/������E�3+3�������

'DWH��0RQ�����-XO���������������*07�

&RQWHQW�/HQJWK������

&RQWHQW�7\SH��WH[W�KWPO�

&RQQHFWLRQ��FORVH�

7KH�µ6HUYHU¶�KHDGHU�ILHOG�VKRZV�WKDW�$SDFKH��������ZHE�VHUYHU�ZLWK�PRGBVVO�DQG�

3+3� VXSSRUW� UXQV� RQ� D� /LQX[� RSHUDWLQJ� V\VWHP�� 9HUVLRQV� RI� WKH� VRIWZDUH� DUH�

XQQHFHVVDULO\� GLVFORVHG�� )RU� DQ� DWWDFNHU�� WKLV� LV� LQYDOXDEOH� LQIRUPDWLRQ�� (UURU�

SDJHV� UHWXUQHG� IURP� WKH� ZHE� VHUYHU� PLJKW� VLPLODUO\� FRQWDLQ� WKH� XQQHFHVVDU\�

GHWDLOV� OLNH� WKH�GLUHFWRU\�VWUXFWXUH�RI� WKH�ZHE�VHUYHU�� LQWHUQDO�DSSOLFDWLRQ�GHWDLOV�

HWF�� 7KH� FRPPHQWV� LQ� WKH� +70/� VRXUFH� ILOHV� DUH� DQRWKHU� VRXUFH� RI� GLVFORVXUH��

$WWDFNHUV� ZKR� ZDQW� WR� GLVFRYHU� WKH� LQWHUQDO� LPSOHPHQWDWLRQ� GHWDLOV� RI� WKH� ZHE�

DSSOLFDWLRQV�PLJKW�XVH�WKHVH��

7KH�ZHE�DQG�DSSOLFDWLRQ�VHUYHUV�VKRXOG�EH�FRQILJXUHG�VXFK�WKDW�WKH\�SURYLGH�RQO\�

WKH� QHFHVVDU\� DQG� WKH� OHDVW� DPRXQW� RI� LQIRUPDWLRQ� WR� WKH� FOLHQWV�� $GGLWLRQDOO\��

VKRUW��VLPSOH�DQG�VWDWLF�HUURU�SDJHV�VKRXOG�EH�UHWXUQHG�WR�WKH�FOLHQWV���



���

�

�

&+$37(5���

�

�

$3352$&+�$1'�'(6,*1�

�

�

�

,Q�WKH�SUHYLRXV�FKDSWHUV�ZHE�DSSOLFDWLRQV�DQG�FRPPRQ�WKUHDWV�IRU�WKHP�KDYH�EHHQ�

UHYLHZHG�� 7KLV� FKDSWHU� LV� JRLQJ� WR� SUHVHQW� RXU� DSSURDFK� WR� SURYLGH� SURWHFWLRQ�

DJDLQVW� WKRVH� ZHE� EDVHG� WKUHDWV�� WKH� GHVLJQ� FRQVLGHUDWLRQV� RI� WKH� UHYHUVH� SUR[\�

V\VWHP�DQG�WKH�DGYDQWDJHV�RI�XVLQJ�VXFK�D�V\VWHP���

����'HVLJQ�,VVXHV�

7KH�REYLRXV�GHVLJQ�JRDO�RI�RXU�V\VWHP�LV�WR�HVWDEOLVK�D�VKLHOG�LQ�IURQW�RI�WKH�ZHE�

DSSOLFDWLRQV� WKDW� ZLOO� KHOS� LQ� SURWHFWLQJ� DJDLQVW� WKUHDWV� WRZDUGV� ZHE� EDVHG�

DSSOLFDWLRQV��7KLV�VHFWLRQ�GHWDLOV�WKH�LVVXHV�WKDW�ZHUH�WDNHQ�LQWR�DFFRXQW�GXULQJ�WKH�

GHVLJQ�RI�WKH�V\VWHP�LQ�RUGHU�WR�DFKLHYH�WKLV�JRDO��

������/RJLFDO�)ORZ�RI�,QWHUDFWLRQV�LQ�:HE�$SSOLFDWLRQV�

)RU� WKH� QRUPDO� RSHUDWLRQ� RI� D� ZHE� DSSOLFDWLRQ�� WKH� FOLHQWV� RI� WKLV� DSSOLFDWLRQ�

VKRXOG�YLVLW�D�VHW�RI�ZHE�SDJHV�LQ�WKH�RUGHU�WKDW�WKH�DSSOLFDWLRQ�GHYHORSHU�ZDQWV��



���

(DFK�ZHE�SDJH�FRQVWLWXWHV�D�VWDWH�LQ�WKH�ZHE�DSSOLFDWLRQ��$FFRUGLQJ�WR�WKH�LQSXW�

VXSSOLHG�E\�WKH�FOLHQW��WKH�ZHE�DSSOLFDWLRQ�SURFHVVHV�WKLV�LQSXW�DQG�JRHV�RQ�WR�WKH�

QH[W� VWDWH�� +RZHYHU�� QRW� DOO� FOLHQWV� ZDQW� WR� IROORZ� WKH� QRUPDO� IORZ�RI� WKH�ZHE�

DSSOLFDWLRQV�� DQG� WKH\� WU\� WR� WULFN� WKH� DSSOLFDWLRQV� LQWR� DFWLQJ� LQ� WKH� ZD\� WKH\�

ZDQW��

2XU� EDVLF� DSSURDFK� WR� HOLPLQDWH� WKH� DEQRUPDO� UHTXHVWV� LV� WKDW� WKH� LQIRUPDWLRQ�

JDWKHUHG�IURP�D�VWDWH�LV�XVHG�WR�GHWHUPLQH�WKH�IROORZLQJ�DFFHSWDEOH�VWDWHV��)LJXUH�

����JLYHV�WKH�SLFWRULDO�YLHZ�RI�WKLV�LGHD��

�

�

)LJXUH������6WDWH�'LDJUDP�

7KH� GDWD� WKDW� FDQ� EH� REWDLQHG� IURP� D� VWDWH� LQ� WKH� ZHE� DSSOLFDWLRQ� FDQ� SURYLGH�

YDOXDEOH�LQIRUPDWLRQ�IRU�WKH�GHWHUPLQDWLRQ�RI�ZKDW�WKH�FOLHQW�FDQ�GHPDQG�RQ�WKH�

VXEVHTXHQW� UHTXHVW��7KH� UHVSRQVH�RI� WKH�ZHE�VHUYHU�FRQWDLQV�DOO� WKH� OLQNV� WKDW�D�



���

FOLHQW�FDQ�IROORZ�WKURXJK��6LQFH�WKH�DSSOLFDWLRQ�GHYHORSHU�SODFHV�WKHVH�OLQNV�WKHUH��

WKH�DSSOLFDWLRQ�ZRXOG�SUREDEO\�KDQGOH� WKH�UHTXHVWV�IRU�WKHVH�UHVRXUFHV�SURSHUO\��

1HYHUWKHOHVV��LI�D�UHTXHVW�FRPHV�IURP�WKH�FOLHQW�WKDW�WKH�DSSOLFDWLRQ�GLG�QRW�H[SHFW�

�L�H��D�UHTXHVW�ZKLFK�ZDV�QRW�SURSRVHG�E\�WKH�DSSOLFDWLRQ�DV�D�UHVXOW�RI�WKH�SULRU�

UHTXHVW���LW�PLJKW�SXW�WKH�DSSOLFDWLRQ�LQ�DQ�XQVWDEOH�VWDWH�GHSHQGLQJ�RQ�ZKHWKHU�LW�

KDQGOHV�WKHVH�FDVHV�WKRURXJKO\�RU�QRW���

������7UDFNLQJ�&OLHQWV�

,Q�RUGHU�IRU�DVVHVVLQJ� WKH�YDOLGLW\�RI�D�FOLHQW¶V�UHTXHVW�� WKH�FOLHQW�VKRXOG�ILUVW�EH�

LGHQWLILHG� XQDPELJXRXVO\�� ,W� KDV� DOUHDG\� EHHQ� GLVFXVVHG� LQ� VHFWLRQ� ���� WKDW�

EHFDXVH� RI� WKH� VWDWHOHVVQHVV� RI� WKH� +773� SURWRFRO�� DOWHUQDWLYH� PHWKRGV� ZHUH�

GHYLVHG� WR� NHHS� WKH� VHVVLRQ� LQIRUPDWLRQ� LQ� ZHE� DSSOLFDWLRQV�DQG� WKHVH� PHWKRGV�

PLJKW�EH�DEXVHG�E\�WKH�PDO�LQWHQGHG�FOLHQWV���

:HE�DSSOLFDWLRQV�PLJKW�NHHS�WUDFN�RI�WKH�VHVVLRQV�LQ�WKHLU�RZQ�EXW�LQ�WKH�UHYHUVH�

SUR[\�� LW� ZRXOG� QRW� EH� ORJLFDO� WR� UHO\� RQ� WKHVH� VHVVLRQ� LQIRUPDWLRQ� NHSW� E\� WKH�

DSSOLFDWLRQ� EHFDXVH� WKH� DSSOLFDWLRQ¶V� VHVVLRQ� WUDFNLQJ� PHFKDQLVP� PLJKW� QRW� EH�

UREXVW�HQRXJK��7KHUHIRUH��WKH�UHYHUVH�SUR[\�VKRXOG�PDQDJH�LWV�RZQ�VHVVLRQV�DQG�

VKRXOG� HPSOR\� DGGLWLRQDO� PHDVXUHV� LQ� RUGHU� IRU� D� PRUH� UHOLDEOH� VHVVLRQ�

LGHQWLILFDWLRQ� LV� SRVVLEOH�� 0HDVXUHV� WKDW� ZH� KDYH� WDNHQ� ZLOO� EH� PHQWLRQHG� LQ�

VHFWLRQ������



���

������,QSXW�9DOLGDWLRQ�

8QXVXDO�LQSXWV�VHQW�WR�WKH�ZHE�DSSOLFDWLRQV�DUH�WKH�VRXUFH�RI�PRVW�RI�WKH�SUREOHPV�

LQ�ZHE�EDVHG�V\VWHPV��6RPH�RI�WKH�ZHE�WKUHDWV�GXH�WR�WKH�PDOLFLRXV�LQSXWV�ZHUH�

GLVFXVVHG�LQ�&KDSWHU����

$Q� DWWDFNHU� PLJKW� SODFH� PDOLFLRXV� FRQWHQW� QRW� RQO\� LQ� WKH� +70/� IRUP� ILHOGV�

ZKLFK� DUH� WKH� VWDQGDUG� PHDQV� RI� SDVVLQJ� FOLHQW� VXSSOLHG� LQSXW� GDWD� WR� WKH� ZHE�

DSSOLFDWLRQV��EXW�DOVR�LQ�WKH�+773�KHDGHUV��,Q�IDFW��+773�UHTXHVW�KHDGHUV�FDQ�EH�

YLHZHG�DV�D�VRXUFH�RI�LQSXW�WR�WKH�ZHE�EDVHG�V\VWHP���

,QVSHFWLQJ�WKH�FRQWHQWV�RI�WKH�FOLHQW�LQSXW�IRU�GHWHFWLRQ�DQG�SUHYHQWLRQ�RI�SRVVLEOH�

DWWDFNV� LV� D� UHTXLUHPHQW�� ,Q� DGGLWLRQ� WR� WKDW�� NHHSLQJ� WKH� LQIRUPDWLRQ� DERXW� WKH�

IRUP�ILHOGV�WKDW�ZHUH�H[LVWHG�LQ�WKH�SUHYLRXVO\�VHQW�ZHE�SDJH�ZLOO�PDNH�DGGLWLRQDO�

YDOLGLW\� FKHFNV� SRVVLEOH�� 7KHVH� WRSLFV� DUH� JRLQJ� WR� EH� GLVFXVVHG� LQ� GHWDLO� LQ�

FKDSWHU����

����,PSOHPHQWDWLRQ�'HFLVLRQV�

,Q� WKLV� VHFWLRQ�� VRPH� RI� WKH� GHFLVLRQV� WKDW� KDYH� EHHQ� PDGH� EHIRUH� WKH�

LPSOHPHQWDWLRQ�RI�WKH�V\VWHP�DUH�JRLQJ�WR�EH�GLVFXVVHG��

������3URJUDPPLQJ�/DQJXDJH�

7KHUH�DUH�D�IHZ�SURJUDPPLQJ�ODQJXDJHV�WKDW�FDQ�EH�XVHG�LQ�WKH�LPSOHPHQWDWLRQ�RI�

WKH� UHYHUVH� SUR[\�� 3UR[LHV� ZULWWHQ� LQ� &�� -DYD� DQG� 3HUO� SURJUDPPLQJ� ODQJXDJHV�

H[LVW��7KH�PRVW�LPSRUWDQW�IDFWRU�LQ�WKH�GHFLVLRQ�RI�WKH�SURJUDPPLQJ�ODQJXDJH�ZDV�
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WKH�SHUIRUPDQFH��:KHQ�LW�FRPHV�WR�WKH�SHUIRUPDQFH��WKH�&�SURJUDPPLQJ�ODQJXDJH�

VHHPHG�WR�EH�WKH�EHVW�FKRLFH��

������5HYHUVH�3UR[\�

$�UHYHUVH�SUR[\�LV�D�V\VWHP�WKDW�JHWV�WKH�VHUYLFH�UHTXHVWV�EHIRUH�WKH�VHUYHUV�WKDW�LV�

DFWXDOO\� JRLQJ� WR� SURFHVV� WKHVH� UHTXHVWV� DQG�SDVVHV� WKHP�GLUHFWO\� RU� DIWHU� VRPH�

SUH�SURFHVVLQJ�OLNH�YDOLGLW\�FKHFNLQJ�WR�WKH�UHDO�VHUYHUV��

7KHUH� DUH� D� IHZ� SURJUDPV� WKDW� FDQ� EH� XVHG� DV� D� UHYHUVH� SUR[\� IRU� ZHE�EDVHG�

V\VWHPV� ZULWWHQ� LQ� &� SURJUDPPLQJ� ODQJXDJH�� 3RXQG� >��@�� $SDFKH� ZLWK�

PRGBSUR[\�>�@��6TXLG�>��@��6WXQQHO�>��@��WZ+WWSG�>��@��

3RXQG�ZDV�VHOHFWHG�DV�WKH�SURJUDP�RQ�WRS�RI�ZKLFK�WKH�DFWXDO�LPSOHPHQWDWLRQ�ZLOO�

EH�GHYHORSHG��,W�KDV�WKUHH�PDLQ�FDSDELOLWLHV��

x� $FWLQJ�DV�D�5HYHUVH�3UR[\��,W�VWDQGV�LQ�IURQW�RI�WKH�ZHE�VHUYHUV�DQG�SDVVHV�

WKH�UHTXHVWV�IURP�FOLHQWV�WR�WKH�EDFN�HQG�ZHE�VHUYHUV��

x� $FWLQJ�DV�D�/RDG�%DODQFHU��,W�KDV�WKH�DELOLW\�WR�VKDUH�WKH�WUDIILF�DPRQJ�D�

VHW�RI�EDFNHQG�ZHE�VHUYHUV��,W�LQVSHFWV�WKH�EDFNHQG�ZHE�VHUYHUV�DQG�GR�QRW�

SDVV�WKH�UHTXHVWV�WR�GHDG�KRVWV��,W�DOVR�FKHFNV�LI�D�SUHYLRXVO\�GHDG�KRVW�LV�

DOLYH��

x� $FWLQJ� DV� DQ� 66/� :UDSSHU�� :LWK� WKLV� FDSDELOLW\�� LI� WKH� EDFNHQG� ZHE�

VHUYHUV� GR� QRW� VXSSRUW� 66/� FRPPXQLFDWLRQ�� FOLHQWV� FDQ� FRQQHFW� WR� WKH�

UHYHUVH�SUR[\�XVLQJ�+7736��DQG�WKHQ�WKH�3RXQG�ZLOO�GHFU\SW�DQG�SDVV�WKH�

UHTXHVWV�WR�WKH�EDFNHQG�VHUYHUV��
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7KHUH� DUH� D� IHZ� UHDVRQV� EHKLQG� WKH� VHOHFWLRQ� RI� 3RXQG� DV� WKH� EDVH� IRU�

LPSOHPHQWDWLRQ�� )LUVW� RI� DOO�� LW� KDV� IDLUO\� VPDOO� DQG� VLPSOH� FRGH�� /DUJH� DQG�

FRPSOH[� FRGHV� ZLOO� HYHQWXDOO\� OHDYH� VRPH� YXOQHUDELOLWLHV� LQ� WKH� DSSOLFDWLRQ� QR�

PDWWHU�KRZ�ZHOO�WKH\�EH�ZULWWHQ��7KH�QH[W�FRQVLGHUDWLRQ�LV�WKH�SHUIRUPDQFH�RI�WKH�

UHYHUVH�SUR[\��,W�LV�LPSRUWDQW�EHFDXVH�WKH�UHYHUVH�SUR[\�LV�ZKHUH�DOO�WKH�UHTXHVWV�

DQG� UHVSRQVHV� SDVV� WKURXJK�� ,I� WKH� UHYHUVH� SUR[\� LV� QRW� IDVW� HQRXJK� LW� ZRXOG�

EHFRPH�D�ERWWOH�QHFN�HVSHFLDOO\�ZKHQ�WKH�H[WUD�DSSOLFDWLRQ�OHYHO�FKHFNV�ZKLFK�LV�

JRLQJ�WR�EH�GRQH�LQ�WKH�ILQDO�LPSOHPHQWDWLRQ�LV�FRQVLGHUHG��,W�LV�VWDWHG�WKDW�3RXQG�

KDV� EHHQ� XVHG� LQ� D� SURGXFWLRQ� HQYLURQPHQW� ZKHUH� ���� PLOOLRQ� UHTXHVWV�GD\� DQG�

����UHTXHVWV�VHFRQG�FRXOG�EH�KDQGOHG��7KH�VWDWH�RI�EHLQJ�XS�WR�GDWH�IRU�D�UHYHUVH�

SUR[\� LV� DQRWKHU� IDFWRU� WKDW� ZHUH� WDNHQ� LQWR� DFFRXQW�� $W� WKH� WLPH� RI� GHFLVLRQ��

3RXQG�KDV�DQ�XS�WR�GDWH�YHUVLRQ�DQG�VXSSRUWV�+773������

������6HVVLRQ�7UDFNLQJ�0HWKRG�

,Q�VHFWLRQ������LW�LV�VWDWHG�WKDW�WKHUH�DUH�WZR�EDVLF�VFKHPHV�XVHG�WR�NHHS�WUDFN�RI�

VHVVLRQV�� FRRNLHV�DQG�KLGGHQ� IRUP�ILHOGV��$V�ZHOO�DV� WKHLU�DGYDQWDJHV�� WKHUH�DUH�

VRPH�GLVDGYDQWDJHV�RI�XVLQJ�ERWK�RI�WKHVH�PHWKRGV��:KHQ�WKH�VHVVLRQ�LGHQWLILHU�LV�

VWRUHG� LQ� WKH� KLGGHQ� IRUP� ILHOGV�� HYHU\� SDJH� WKDW� WKH� ZHE� VHUYHU� VHQGV� VKRXOG�

FRQWDLQ�WKH�+70/�IRUPV��,Q�DGGLWLRQ��QRWKLQJ�SUHYHQWV�WKH�FOLHQW�IURP�VHHLQJ�DQG�

FKDQJLQJ�WKH�KLGGHQ�IRUP�ILHOG�YDOXH��2Q�WKH�RWKHU�KDQG��XVLQJ�FRRNLHV�VLPSOLILHV�

WKLQJV��8QOLNH�KLGGHQ�IRUP�ILHOGV�LQ�ZKLFK�HYHU\�SDJH�VKRXOG�FRQWDLQ�WKH�VHVVLRQ�

LGHQWLILHU�� LW� LV� RQO\� QHFHVVDU\� WR� VHQG� WKH� VHVVLRQ� LGHQWLILHU� WR� WKH� FOLHQW� DW� WKH�

EHJLQQLQJ�ZKHQ� WKH�VHVVLRQ� LV�FUHDWHG�IRU� WKH�ILUVW� WLPH��$GGLWLRQDOO\�LI� LW� LV�QRW�

ZULWWHQ� WR� WKH� GLVN�� LW� ZLOO� RQO\� EH� DYDLODEOH� LQ� WKH� PHPRU\�� 1HYHUWKHOHVV�� ZHE�
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EURZVHUV� GR� QRW� DOZD\V� VXSSRUW� VHFXUH� KDQGOLQJ� RI� FRRNLHV�� $V� LQ� WKH� FDVH� LQ�

KLGGHQ� IRUP� ILHOGV�� WKH\� DUH� QRW� WDPSHU� SURRI�� L�H��� D� PDO�LQWHQGHG� FOLHQW� FDQ�

FKDQJH�WKHLU�FRQWHQW��

,Q� WKLV� LPSOHPHQWDWLRQ�� FRRNLHV� DUH� XVHG� DV� WKH� PHFKDQLVP� WR� NHHS� WUDFN� RI�

VHVVLRQV��:LWK� WKLV�� WKH� UHYHUVH�SUR[\�ZRXOG�QRW�KDYH� WR�PRGLI\� WKH�FRQWHQWV�RI�

HYHU\�+70/�SDJH�� LQVWHDG�� LW� LV�JRLQJ� WR�DGG�D�FRRNLH�KHDGHU�RQO\�IRU�RQFH�� ,Q�

WHUPV�RI�SHUIRUPDQFH�FRQVLGHUDWLRQV��LW�VHHPV�WKDW�WKLV�ZRXOG�EH�EHWWHU��+RZHYHU��

FRRNLHV�DUH�DORQH�ZLOO�QRW�EH�HQRXJK�IRU�UHOLDEOH�VHVVLRQ�WUDFNLQJ��7KH�GHWDLOV�RI�

ZKDW�KDYH�EHHQ�GRQH� WR�LPSURYH� WKH�TXDOLW\�RI�VHVVLRQ�PDQDJHPHQW�VFKHPH�DUH�

JLYHQ�LQ�WKH�LPSOHPHQWDWLRQ�VHFWLRQ��

����$GYDQWDJHV�RI�8VLQJ�5HYHUVH�3UR[\�

:KLOH� LW� LV�SRVVLEOH� WR� LQFUHDVH� WKH�VHFXULW\�RI� WKH�ZHE�VHUYHUV�E\�DSSURSULDWHO\�

FRQILJXULQJ� WKHP�� SODFLQJ� RXU� UHYHUVH� SUR[\� V\VWHP� LQ� D� VWDQGDORQH�PDFKLQH� LQ�

IURQW�RI�WKH�ZHE�VHUYHU�SURYLGHV�YDULRXV�EHQHILWV��)LUVW�RI�DOO��WKH�RQO\�V\VWHP�WKDW�

LV�YLVLEOH�DQG�GLUHFWO\�DFFHVVLEOH�IURP�WKH�,QWHUQHW�ZLOO�EH� WKH�UHYHUVH�SUR[\�QRW�

WKH� ZHE� VHUYHU��6HFRQGO\�� D� ZHE� VHUYHU� FDQ� UXQ� DGGLWLRQDO� DSSOLFDWLRQV�VHUYLFHV�

OLNH�GDWDEDVH�VHUYHU�SURJUDPV�RU�WHOQHW�IWS�VHUYLFHV��2Q�WKH�RWKHU�KDQG��WKH�UHYHUVH�

SUR[\� ZLOO� UXQ� RQ�D� V\VWHP� WKDW� GRHV� QRW� UXQ� DGGLWLRQDO� DSSOLFDWLRQV�RU�SURYLGH�

DGGLWLRQDO�VHUYLFHV��7KHUHIRUH��WKH�YXOQHUDELOLWLHV�H[LVWLQJ�LQ�WKRVH�DSSOLFDWLRQV�RU�

VHUYLFHV��ZLOO�QRW�DIIHFW�WKH�UHYHUVH�SUR[\��6LQFH�WKH�RQO\�V\VWHP�DFFHVVLEOH�IURP�

WKH�,QWHUQHW�LV�WKH�UHYHUVH�SUR[\��WKHVH�YXOQHUDELOLWLHV�ZLOO�DOVR�QRW�DIIHFW�WKH�ZHE�

VHUYHUV��)XUWKHUPRUH��LQ�DQ�RUJDQL]DWLRQ��YDULRXV�SHRSOH�PLJKW�QHHG�WR�DFFHVV�WKH�
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ZHE�VHUYHU�OLNH�DSSOLFDWLRQ�GHYHORSHUV�RU�SHRSOH�UHVSRQVLEOH�IRU�WKH�PRGLILFDWLRQ�

RI�WKH�ZHE�FRQWHQW��+RZHYHU��WKH�RQO\�SHUVRQ�WKDW�ZLOO�DFFHVV�WR�WKH�UHYHUVH�SUR[\�

ZLOO� EH� WKH� DGPLQLVWUDWRU� RI� WKH� V\VWHP�� 7KHUHIRUH�� WKH� PDQDJHPHQW� DQG� WKH�

PRQLWRULQJ�RI�WKH�V\VWHP�ZLOO�GHILQLWHO\�EH�HDVLHU��
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,Q�WKLV�VWXG\��ZH�KDYH�LPSOHPHQWHG�D�UHYHUVH�SUR[\�V\VWHP�WKDW�LV�SODFHG�LQ�IURQW�

RI�ZHE� DSSOLFDWLRQV� DQG� VHUYHUV� WR� UHGXFH� WKH� VHFXULW\� ULVNV� DVVRFLDWHG�ZLWK� WKH�

ZHE�DSSOLFDWLRQV��$�GLDJUDPPDWLF�YLHZ�RI�WKH�V\VWHP�FDQ�EH�VHHQ�LQ�)LJXUH������

7KH� UHYHUVH� SUR[\� LQVSHFWV� WKH� ZHE� FRQWHQW�� VSHFLILFDOO\� +773� DQG� +70/�

FRQWHQW��DQG�EDVHG�RQ�LWV�GHFLVLRQV��WKH�GHWDLOV�RI�ZKLFK�ZDV�JLYHQ�LQ�&KDSWHU���

DQG�ZLOO�EH�JLYHQ�WKURXJKRXW�WKLV�FKDSWHU��LW�HLWKHU�DOORZV�WKH�UHTXHVWV�WR�SDVV�WR�

WKH�ZHE�VHUYHU�RU�GRHV�QRW�DOORZ�WKRVH�WKDW�PLJKW�EH�PDOLFLRXV�EHIRUH�UHDFKLQJ�WKH�

DFWXDO�ZHE�VHUYHUV��$V�LW�FDQ�EH�VHHQ�IURP�)LJXUH������UHJDUGOHVV�RI�ZKHWKHU�WKH�

ZHE�VHUYHU�VXSSRUWV�66/�FRQQHFWLRQV�RU�QRW��WKH�UHYHUVH�SUR[\�FDQ�DFFHSW�WKH�66/�

FRQQHFWLRQV� IURP� FOLHQWV�� 7KH� HQFU\SWHG� SDJHV� FRPLQJ� IURP� WKH� FOLHQWV� DUH�

GHFU\SWHG�LI�66/�LV�XVHG��DQG�WKH�UHTXHVW�LV�VHQW�WR�WKH�UHTXHVW�SURFHVVLQJ�PRGXOH��

$IWHU�WKDW��WKH�UHTXHVW�SURFHVVLQJ�PRGXOH�FKHFNV�WKH�OHJLWLPDF\�RI�WKH�UHTXHVW�DQG�

GHFLGHV�ZKHWKHU�LW�VKRXOG�IRUZDUG�LW�WR�WKH�ZHE�VHUYHU�RU�UHMHFW�LW��,I�WKH�UHTXHVW�LV�
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VHQW� WR� WKH�ZHE� VHUYHU�� WKH� UHVSRQVH� IURP� WKH� VHUYHU� LV� UHFHLYHG�DQG� VHQW� WR� WKH�

UHVSRQVH�SURFHVVLQJ�PRGXOH��,Q�WKH�UHVSRQVH�SURFHVVLQJ�PRGXOH��RQO\�+773�DQG�

+70/� FRQWHQW� LV� LQVSHFWHG� DQG� WKH� UHVSRQVH� ERG\� LV� XVHG� LQ� FUHDWLQJ� G\QDPLF�

GDWD� VWUXFWXUHV� WKDW�GHVFULEH� KRZ� WKH� QH[W� UHTXHVW� VKRXOG� ORRN� OLNH��)LQDOO\�� WKH�

UHVSRQVH� LV�HQFU\SWHG� LI�DQ�66/�FRQQHFWLRQ�ZLWK� WKH�FOLHQW�KDV�EHHQ�HVWDEOLVKHG�

DQG�VHQW�WR�WKH�FOLHQW��

�

�

)LJXUH������$�GLDJUDPPDWLF�YLHZ�RI�WKH�V\VWHP�

����'DWD�6WUXFWXUHV�

$V� LW� LV� VWDWHG� EHIRUH�� WKH� UHYHUVH� SUR[\� V\VWHP� ORRNV� IRU� +773� DQG� +70/�

FRQWHQW�WKDW�SDVVHV�WKURXJK�LW�DQG�VDYHV�QHFHVVDU\�LQIRUPDWLRQ�WKDW�ZLOO�KHOS�LQ�WKH�

IXWXUH� LQVSHFWLRQV� DQG� LQIHUHQFHV�� 7KLV� VHFWLRQ� JLYHV� WKH�GDWD� VWUXFWXUHV�XVHG� WR�

VWRUH�WKLV�LQIRUPDWLRQ���
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)LJXUH�����JLYHV�D�JHQHUDO�YLHZ�RI�WKH�GDWD�VWUXFWXUHV�WKDW�KDYH�EHHQ�XVHG�LQ�WKH�

LPSOHPHQWDWLRQ�� )RU� HDFK� FOLHQW�� DQ� HQWU\� LV� FUHDWHG� DQG� VWRUHG� LQ� WKH� UHYHUVH�

SUR[\�� 3RLQWHUV� WR� WKH� HQWULHV� DUH� NHSW� LQ� WKH� ³FOLHQWV´� WDEOH�� ,Q� DQ� HQWU\�� WKH�

IROORZLQJ�LWHPV�DUH�VWRUHG��

x� $� OLVW� RI� 85/V� WKDW� FDQ� EH� JUDQWHG� WR� SDVV� WR� WKH� ZHE� VHUYHU� LQ� WKH�

VXEVHTXHQW�UHTXHVW��

x� 1XPEHU�RI�85/V�FXUUHQWO\�LQ�WKH�OLVW��

x� )RUP�ILHOG�HOHPHQW�OLVW�LI�WKHUH�LV�DQ\��

x� 1XPEHU�RI�IRUP�LQSXW�HOHPHQWV�LQ�WKH�IRUP�ILHOG�HOHPHQW�OLVW��

x� 6HVVLRQ�LGHQWLILHU�XVHG�WR�LGHQWLI\�FOLHQWV�DW�WKH�UHYHUVH�SUR[\��

x� ,3�DGGUHVV�RI�WKH�FOLHQW��

x� &RRNLHV�WKDW�PLJKW�EH�VHW�E\�WKH�EDFNHQG�ZHE�DSSOLFDWLRQ��

x� (UURU�VWDWXV��

x� &UHDWLRQ�WLPH�RI�WKH�VHVVLRQ�DW�WKH�UHYHUVH�SUR[\��

x� /DVW�DFFHVV�WLPH�RI�WKH�FOLHQW��

,Q�RUGHU�WR�NHHS�D�OLVW�RI�85/V��DQ�DUUD\�RI�SRLQWHUV�WR�WKH�³6WULQJ´�VWUXFWXUH�LV�

XVHG��7KLV�VWUXFWXUH�FRQVLVWV�RI�RQO\�RQH�E\WH�OHQJWK�FKDUDFWHU�DUUD\��+RZHYHU��LI�

D�PXFK�ODUJHU�VSDFH�LV�DOORFDWHG�IRU�WKH�VWUXFWXUH�SRLQWHU��WKHQ�WKH�FKDUDFWHU�DUUD\�

FDQ�XVH�WKLV�H[WUD�VSDFH�WR�VWRUH�PRUH�HOHPHQWV��,Q�VRPH�VHQVH��WKLV�FDQ�EH�YLHZHG�

DV�WKH�G\QDPLF�DUUD\V��

�



���

�

)LJXUH������'DWD�6WUXFWXUHV�
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5HTXHVWV�IRU�VRPH�85/V�VKRXOG�QRW�RYHUZULWH�WKH�SUHYLRXV�85/�OLVW��,QVWHDG��WKH�

OLQNV�LQ�WKH�UHVSRQVH�SDJH�VKRXOG�EH�DSSHQGHG�WR�WKH�H[LVWLQJ�85/�OLVW��,Q�RUGHU�

WR�KHOS�WR�PDNH�WKLV�GHFLVLRQ��DQ�DUUD\�RI�³VKRUW´�LQWHJHUV�LV�XVHG��)RU�HDFK�85/��

WKHUH�H[LVWV�D�FRUUHVSRQGLQJ�HQWU\�LQ�WKH�85/�VWDWXV�OLVW���

,I� WKHUH�DUH�IRUP�ILHOGV� LQ�+70/�SDJHV�� WKHQ� LQIRUPDWLRQ�UHODWHG� WR� WKHVH�IRUP�

ILHOGV�LV�VWRUHG�LQ�WKH�IRUP�HOHPHQW�OLVW��7KLV�OLVW�FRQWDLQV�WKH�IRUP�ILHOG¶V�QDPH�

DQG� LWV� YDOXH� LI� WKHUH� H[LVWV� DQ\�� WKH� PD[LPXP� OHQJWK� RI� WKH� YDOXH� WKDW� LV�

DFFHSWDEOH��DQG�WKH�FKDQJHDELOLW\�RI�WKH�IRUP�ILHOG¶V�YDOXH��)RU�VRPH�IRUP�ILHOG�

HOHPHQWV�OLNH�KLGGHQ�ILHOGV��WKH�FOLHQW�VKRXOG�QRW�FKDQJH�WKH�GHIDXOW�YDOXH�RI�WKH�

IRUP�ILHOG��

7KH�QXPEHU�RI�85/V�DQG�WKH�QXPEHU�RI�IRUP�ILHOG�HQWULHV�DUH�VDYHG�DV�LQWHJHUV��

6HVVLRQ� LGHQWLILHU� DQG� ,3�DGGUHVV�DUH�NHSW� LQ� WKH�FKDUDFWHU�DUUD\V�� ,Q�DGGLWLRQ� WR�

WKHVH��D�PD[LPXP�RI���FRRNLHV�DUH�VWRUHG�LQ�WKH�WZR�GLPHQVLRQDO�FKDUDFWHU�DUUD\��

(UURU� QXPEHU�� HUUBQR�� LV�XVHG�E\� WKH� UHVSRQVH�SURFHVVLQJ� IXQFWLRQV� WR� FDUU\� WKH�

VWDWXV� �VXFFHVV� RU� IDLOXUH�� RI� WKH� SURFHVVLQJ�� )LQDOO\�� VHVVLRQ� FUHDWLRQ� DQG� ODVW�

DFFHVV�WLPHV�DUH�WKH�81,;�³WLPHBW´�YDULDEOHV��

����6HVVLRQ�7UDFNLQJ��

,W�LV�VWDWHG�LQ�VHFWLRQ�������WKDW�GXH�WR�WKH�VWDWHOHVV�QDWXUH�RI�WKH�+773�SURWRFRO��

FRRNLHV�DUH�VHOHFWHG�WR�NHHS�WKH�VHVVLRQ�LQIRUPDWLRQ�LQ�WKH�UHYHUVH�SUR[\�V\VWHP��

7KLV�VHVVLRQ�LQIRUPDWLRQ�LV�QRWKLQJ�WR�GR�ZLWK�WKH�EDFNHQG�ZHE�DSSOLFDWLRQ��,W�LV�

RQO\� XVHG� E\� WKH� UHYHUVH� SUR[\�� +RZHYHU�� FRRNLHV� OLNH� RWKHU� VHVVLRQ� WUDFNLQJ�

PHWKRGV� DUH� SURQH� WR� LPSHUVRQDWLRQ� DWWDFNV�� ,Q� RUGHU� WR� SUHYHQW� WKHVH� NLQGV� RI�
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DWWDFNV��H[WUD�PHDVXUHV�VKRXOG�EH�WDNHQ��)RU�WKLV�UHDVRQ��WRJHWKHU�ZLWK�WKH�VHVVLRQ�

LQIRUPDWLRQ��WKH�,3�DGGUHVV�RI�WKH�FOLHQW�DQG�WKH�FUHDWLRQ�WLPH�RI�WKH�VHVVLRQ�DUH�

VWRUHG�LQ�WKH�WDEOH�HQWU\�IRU�WKH�FOLHQW�DW�WKH�UHYHUVH�SUR[\��:KHQ�D�UHTXHVW�FRPHV��

VHVVLRQ�LGHQWLILHU�YDOXH�LQ�WKH�FRRNLH�LV�XVHG�WR�ILQG�WKH�UHODWHG�WDEOH�HQWU\��$IWHU�

WKDW��WKH�,3�DGGUHVV�RI�WKH�FOLHQW�LV�FKHFNHG�DJDLQVW�WKH�,3�DGGUHVV�RI�WKH�UHTXHVWHU��

,I�WKH\�GR�QRW�PDWFK��WKH�UHTXHVW�LV�QRW�DFFHSWHG��1HYHUWKHOHVV��,3�DGGUHVVHV�DORQH�

GR� QRW� VROYH� HYHU\WKLQJ�� $IWHU� DOO�� PRVW� RI� WKH� FOLHQWV� DUH� EHKLQG�1$7� FDSDEOH�

GHYLFHV��ZKLFK�PHDQV�UHTXHVWV�RULJLQDWLQJ�IURP�WKH�FOLHQWV�EHKLQG�D�1$7�GHYLFH�

ZLOO�DOO�KDYH�WKH�VDPH�,3�DGGUHVV��7KHUHIRUH��LW�LV�GHFLGHG�WKDW�VHVVLRQV�VKRXOG�EH�

DFWLYH�RQO\�IRU�D�VPDOO�GXUDWLRQ�VR�WKDW�HYHQ�LI�WKH�FRRNLHV�DUH�VWROHQ�VRPHKRZ��

WKH� LQWUXGHUV� ZLOO� KDYH� OHVV� FKDQFH� WR� LQWHUIHUH� ZLWK� DQ� DFWLYH� VHVVLRQ�� 7KH�

DGPLQLVWUDWRU�RI�WKH�UHYHUVH�SUR[\�VSHFLILHV�WKLV�GXUDWLRQ�LQ�WKH�FRQILJXUDWLRQ�ILOH�

DQG�DIWHU�WKLV�SHULRG�RI�WLPH��QHZ�VHVVLRQ�LGHQWLILHUV�DUH�FUHDWHG�DQG�QHZ�FRRNLHV�

DUH�VHW��,Q�RUGHU�WR�SUHYHQW�HDYHVGURSSLQJ�RI�VHVVLRQ�LGHQWLILHUV�LQ�DQ�XQHQFU\SWHG�

FRQQHFWLRQ��66/�FRQQHFWLRQV�VKRXOG�EH�SUHIHUUHG��

6HVVLRQ� LGHQWLILHUV� VKRXOG� VDWLVI\� VRPH� SURSHUWLHV�� )LUVW� RI� DOO�� WKH\� VKRXOG� EH�

XQLTXH�VR�WKDW�WKH�FOLHQWV�FDQ�EH�GLIIHUHQWLDWHG�ZLWKRXW�DQ\�DPELJXLW\��,Q�DGGLWLRQ��

WKH\� PXVW� QRW� EH� HDVLO\� JXHVVHG�� (DVLO\� JXHVVHG� VHVVLRQ� LGHQWLILHUV� OHDG� WR�

LPSHUVRQDWLRQ� DWWDFNV�� &RQVLGHULQJ� WKHVH�� KDVKLQJ� DOJRULWKPV� DUH� FKRVHQ� WR� EH�

XVHG�WR�JHQHUDWH�VHVVLRQ�LGHQWLILHUV��(LWKHU�0'��RU�6+$��DOJRULWKPV�FDQ�EH�XVHG��

7KH�PDLQ�DGYDQWDJH�RI� WKHVH�DOJRULWKPV� LV� WKDW� WKH\�DUH�RQH�ZD\�� L�H��XVLQJ� WKH�

UHVXOWLQJ�YDOXH�� LW� LV�QRW�SRVVLEOH� WR�JHW� WKH� LQLWLDO� LQSXW��$QRWKHU�SURSHUW\�LV�WKH�

YHU\� ORZ� SUREDELOLW\� RI� KDYLQJ� WKH� VDPH� PHVVDJH� GLJHVW� DV� D� UHVXOW� RI� GLIIHUHQW�
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KDVK�RSHUDWLRQV��0RGLI\LQJ�RQO\�RQH�ELW�LQ�WKH�LQSXW�FKDQJHV�RQ�WKH�DYHUDJH�KDOI�

RI� WKH� ELWV� LQ� WKH� UHVXOW�� 7KH� VHOHFWLRQ� RI� WKH� KDVKLQJ� DOJRULWKPV� LV� GRQH� LQ� WKH�

FRQILJXUDWLRQ�ILOH��$�UDQGRPO\�JHQHUDWHG�VWULQJ�DQG�WKH�,3�DGGUHVV�RI�WKH�FOLHQW�DUH�

IHG� LQWR� WKH� KDVK� IXQFWLRQ� DQG� WKH� UHVXOWLQJ� GLJHVW� LV� VWRUHG� DV� WKH� VHVVLRQ�

LGHQWLILHU�� 7KH� IROORZLQJ� OLQHV� VKRZ� H[DPSOHV� RI� D� IHZ� VHVVLRQ� LGHQWLILHUV�

JHQHUDWHG�FRQVHFXWLYHO\��

�HD�����H�����������IHFD�F����EH��0'���

���D�DH�D�FGGG�E��IH������F�I�����0'���

GI���HFH�IE�G���E��H�D��I������E��0'���

HH����D���HG��IDH��D�G�����GGD�H��0'���

��E��GI�I���HE�F�GE���I�I���IID���0'���

��H�I���I�F��D�D�G�FGF�G���E���E�����HE���6+$���

DF�EG�F����D�GI��H��F����E�H����I������D��6+$���

HFIEIDF���E�������IF�����D�H��F�����I�����6+$���

�F���E�������H������������G�����E�G��HHD��6+$���

I�D����F���H���DDEIDGE����G����E�H��FH����6+$���

7KH�DERYH�H[DPSOHV�LOOXVWUDWH�WKDW�QRQH�RI�WKH�JHQHUDWHG�VHVVLRQ�LGHQWLILHUV�KDYH�

DQ\� UHODWLRQVKLS�� DQG� WKH\� DUH� IDLUO\� GLIILFXOW� LI� QRW� LPSRVVLEOH� WR� JXHVV� VRPH�

DFWXDO�DQG�DFWLYH�VHVVLRQ�LGHQWLILHU���

�

�
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)LJXUH������6HVVLRQ�,GHQWLILHU�*HQHUDWLRQ�

����5HTXHVW�3URFHVVLQJ�

$�+773�UHTXHVW�PHVVDJH�FRQVLVWV�RI�WKUHH�SDUWV�>��@��UHTXHVW�OLQH��UHTXHVW�KHDGHUV�

DQG�UHTXHVW�ERG\�LI�WKHUH�LV�DQ\��7KH�UHTXHVW�OLQH�LV�PDGH�XS�RI�WKH�+773�PHWKRG��

WKH� LGHQWLILHU� IRU� WKH� UHVRXUFH� RQ� ZKLFK� WKH� UHTXHVW� ZLOO� EH� SHUIRUPHG� DQG� WKH�

SURWRFRO�YHUVLRQ� LQ�XVH��5HTXHVW�KHDGHUV�DUH�XVHG�WR�SDVV�DGGLWLRQDO�LQIRUPDWLRQ�

DERXW� WKH�FOLHQWV�DQG�WKH�UHTXHVW��)LQDOO\�� WKH�UHTXHVW�ERG\�LV�XVHG�WR�SDVV�LQSXW�

IURP�FOLHQW�WR�WKH�ZHE�VHUYHU��

7KH� UHYHUVH� SUR[\� V\VWHP� WKDW� ZH� KDYH� GHYHORSHG� FKHFNV� DOO� WKUHH� SDUWV� RI� WKH�

UHTXHVW�PHVVDJH��)LJXUH�����LV�D�IORZFKDUW�WKDW�VKRZV�WKH�VWHSV�WR�DVVHVV�D�UHTXHVW��

6RPH�RI�WKH�+773�PHWKRGV�PLJKW�EH�XQQHFHVVDU\�DQG�LQ�VRPH�FDVHV�GDQJHURXV�

IRU� D� ZHE� VLWH�� )RU� H[DPSOH�� D� VLWH� WKDW� UXQV� DQ� LPSRUWDQW� ZHE� DSSOLFDWLRQ� ZLOO�

UDUHO\�QHHG�WKH�387�PHWKRG�WR�EH�XVHG�WKDW�ZLOO�FDXVH�QHZ�UHVRXUFHV�WR�EH�FUHDWHG�

RU�H[LVWLQJ�RQHV�WR�EH�XSGDWHG�DW�WKH�VHUYHU�E\�WKH�FOLHQW��)RU�WKLV�UHDVRQ��RQO\�WKH�
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QHFHVVDU\�PHWKRGV�VKRXOG�EH�DFFHSWHG�DOO�RI�WKH�UHVW�VKRXOG�EH�GHQLHG��6RPH�RI�

WKH�ZHE�VHUYHUV�SURYLGH�WKH�RSSRUWXQLW\�WR�GHQ\�RU�DFFHSW�VSHFLILHG�PHWKRGV�ZKLOH�

RWKHUV�GR�QRW��2XU�V\VWHP�KDV�WKLV�FDSDELOLW\�WRR�VLQFH�LW�LV�SRVVLEOH�WKDW�WKH�ZHE�

VHUYHU�PD\�QRW�VXSSRUW�WKLV�W\SH�RI�UHVWULFWLRQ�RU�LW�PLJKW�EH�GLIILFXOW�WR�FRQILJXUH�

VXFK�D�SURSHUO\��

,Q�RUGHU� IRU� WKH�FOLHQWV� WR�DFFHVV� WR� WKH�ZHE�UHVRXUFHV�� WKH\�VKRXOG�KDYH�D�YDOLG�

VHVVLRQ� DW� WKH� UHYHUVH� SUR[\� V\VWHP�� 7KH� VHVVLRQ� LGHQWLILHU� IRU� D� FOLHQW� LV� VHW�

ZKHQHYHU� WKH� ILUVW� UHTXHVW� FRPHV� IURP� WKLV� FOLHQW�� 7KH� VHVVLRQ� LGHQWLILHU�

LQIRUPDWLRQ� VXSSOLHG�E\� WKH�FOLHQW� LV�FKHFNHG�ZLWK� WKH�RQH�VWRUHG� LQ� WKH� UHYHUVH�

SUR[\��$GGLWLRQDO�FKHFNV�DUH�GRQH�DV�GLVFXVVHG�LQ�VHFWLRQ������

$�VHW�RI�85/�FKHFNV�LV�DSSOLHG�WR�WKH�LQFRPLQJ�UHTXHVWV��)LUVW��WKH�UHTXHVWHG�85/�

VKRXOG�KDYH�DQ�DFFHSWDEOH� OHQJWK��7KHUH� LV�QRW� DQ\� UHVWULFWLRQ�RQ� WKH�PD[LPXP�

OHQJWK�RI�DQ�85/�>��@��6R�D�GHIDXOW�YDOXH�RI������E\WHV�LV�VHOHFWHG�DQG�WKH�FKDQFH�

WR� VHW� LW� WR� D� GLIIHUHQW� YDOXH� LV� JLYHQ� WR� WKH� DGPLQLVWUDWRU� RI� WKH� UHYHUVH� SUR[\�

V\VWHP�� ,I� WKH� OHQJWK� RI� WKH�85/�H[FHHGV� WKH�PD[LPXP�DOORZHG� OHQJWK�� WKHQ� LW�

ZLOO�QRW�EH�SDVVHG�WR�WKH�ZHE�VHUYHU���

1H[W� VWHS� LQ�85/�SURFHVVLQJ� LV� WR� ILOWHU� WKH�85/V� IRU�D� VHW�RI�SDWWHUQV� WKDW� DUH�

JLYHQ� LQ� WKH� FRQILJXUDWLRQ� ILOH�� 7KHUH� DUH� D� QXPEHU� RI� DWWDFNV� WKDW�KDYH� NQRZQ�

SDWWHUQV�VR�LI�WKH�DGPLQLVWUDWRU�LV�NQRZOHGJHDEOH�HQRXJK�DQG�FUHDWHV�DQ�H[WHQVLYH�

SDWWHUQ�OLVW��WKRVH�DWWDFNV�FDQ�EH�DYRLGHG��
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)LJXUH������5HTXHVW�3URFHVVLQJ�

�
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)LQDO�85/�FKHFN�GHSHQGV�RQ�WKH�RSHUDWLQJ�PRGH�RI�WKH�UHYHUVH�SUR[\�V\VWHP��,W�

RSHUDWHV� LQ� WZR�PRGHV��7KH� ILUVW�RQH� LV�EDVHG�RQ�D� UHVWULFWLYH�DSSURDFK�DQG� WKH�

FOLHQWV�DUH�RQO\�DOORZHG�WR�QDYLJDWH�WKURXJK�WKH�OLQNV�DYDLODEOH�RQ�WKH�ZHE�SDJHV��

5HTXHVWV�IRU�DUELWUDU\�UHVRXUFHV�RU�UHVRXUFHV�RXWVLGH�WKH�ERXQGDULHV�RI�ZHE�URRW�

GLUHFWRU\�DUH�QRW�DOORZHG��,Q�RUGHU�WR�DVVXUH�WKLV��WKH�85/�OLVW�LQ�WKH�WDEOH�HQWU\�IRU�

WKH�FOLHQW�LV�XVHG��7KLV�OLVW�LV�ILOOHG�ZKHQ�WKH�SUHYLRXV�UHVSRQVH�SDJH�LV�VHQW��,I�WKH�

FOLHQW�FRQQHFWV�IRU�WKH�ILUVW�WLPH��V�KH�PXVW�UHTXHVW�DQ�LQLWLDO�SDJH�WKDW�LV�GHILQHG�LQ�

WKH� FRQILJXUDWLRQ� ILOH�� )XUWKHUPRUH�� D� VHW� RI� 85/V� WKDW� DUH� DFFHVVLEOH� ZLWKRXW�

WKHVH�UHVWULFWLRQV�FDQ�EH�GHILQHG��,Q�WKH�VHFRQG�PRGH��QHYHUWKHOHVV�� WKH�QHJDWLYH�

VHFXULW\� DSSURDFK� LV� DGRSWHG�� L�H��� DFFHVVHV� WR� WKH� JHQHUDO� UHVRXUFHV� DUH� QRW�

UHVWULFWHG� EXW� UHVWULFWLRQV� PLJKW� EH� DSSOLHG� IRU� D� VHW� RI� VSHFLILF� 85/V�� 7KH�

LPSRUWDQFH�RI�WKH�ZHE�EDVHG�V\VWHP�DQG�XVDELOLW\�ZLOO�GHWHUPLQH�LQ�ZKLFK�PRGH�

WKH�UHYHUVH�SUR[\�ZLOO�RSHUDWH�EXW�FHUWDLQO\�WKH�ILUVW�PRGH�ZLOO�EH�PRUH�UHVLVWDQW�WR�

WKH�DWWDFNV�DQG�LW�VKRXOG�EH�XVHG�IRU�PRVW�RI�WKH�ZHE�DSSOLFDWLRQV��

,I� WKH� DGPLQLVWUDWRU� GHILQHV� LW� LQ� WKH� FRQILJXUDWLRQ� ILOH�� D� VHW�RI� SDWWHUQV� FDQ� EH�

VHDUFKHG� LQ� WKH� KHDGHU� ILHOGV�� 5HTXHVWV� ZLWK� VXFK� KHDGHUV� DUH� FRQVLGHUHG�

LOOHJLWLPDWH� UHTXHVWV�� 0RUHRYHU�� VRPH� KHDGHU� ILHOGV� PD\� EH� GHFODUHG� QHFHVVDU\�

ILHOGV�DQG�LQ�RUGHU�IRU�WKH�RSHUDWLRQ�WR�FRQWLQXH�QRUPDOO\��WKH\�VKRXOG�EH�SUHVHQW�

ZLWKLQ� WKH� UHTXHVW� KHDGHUV�� $QRWKHU� LPSRUWDQW� LVVXH� ZLWK� KHDGHUV� LV� WKDW� VRPH�

KHDGHUV� VKRXOG� QRW� EH� SDVVHG� WR� WKH� ZHE� VHUYHU�� )RU� H[DPSOH�� IRU� WKH� FRUUHFW�

RSHUDWLRQ�RI�WKH�UHYHUVH�SUR[\�LQ�WKH�UHVWULFWLYH�PRGH��WKH�µ,I��«´�W\SH�RI�KHDGHUV�

RXJKW�QRW�WR�EH�SDVVHG�WR�WKH�ZHE�VHUYHU��7KHVH�KHDGHUV�PDNH�WKH�UHWULHYDO�RI�WKH�

UHTXHVWHG�UHVRXUFH�FRQGLWLRQDO��)RU�LQVWDQFH��ZLWK�WKH�XVH�RI�³,I�0RGLILHG�6LQFH�´�
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KHDGHU�� WKH� UHTXHVWHG� UHVRXUFH� ZLOO� QRW� EH� UHWXUQHG� IURP� WKH� ZHE� VHUYHU� LI� WKH�

UHVRXUFH�KDV�QRW�EHHQ�PRGLILHG�VLQFH�WKH�WLPH�VSHFLILHG�LQ�WKH�KHDGHU�ILHOG����

$QRWKHU� LPSRUWDQW� FKHFN� IRU� WKH� ZHE� DSSOLFDWLRQV� LV� WKH� IRUP� ILHOG� SDUDPHWHU�

FKHFNV��7KHVH�FKHFNV�DUH�GRQH�XVLQJ�WKH�HQWU\�IRU�WKH�FOLHQW�DW�WKH�UHYHUVH�SUR[\��

1DPHV�DQG�GHIDXOW�YDOXHV�RI�WKH�IRUP�ILHOGV�WRJHWKHU�ZLWK�WKH�PD[LPXP�DOORZDEOH�

OHQJWKV�DQG�WKH�FKDQJHDELOLW\�RI�WKH�ILHOGV�DUH�VWRUHG�LQ�WKH�UHYHUVH�SUR[\�ZKHQ�WKH�

+70/� SDJH� FRQWDLQLQJ� WKHVH� IRUP� HOHPHQWV� LV� VHQW� WR� WKH� FOLHQW�� 7KH� LQSXWV�

VXSSOLHG� YLD� WKH� IRUP� ILHOGV� DUH� FKHFNHG� LI� WKHLU� OHQJWK� LV� JUHDWHU� WKDQ� WKH�

PD[LPXP� DOORZDEOH� OHQJWK�� 1H[W� FKHFN� LV� ZKHWKHU� D� UHDG�RQO\� ILHOG� KDV� EHHQ�

FKDQJHG� RU� QRW�� ,Q� &KDSWHU� ��� DWWDFNV� WR� WKH� VKRSSLQJ� FKDUW� DSSOLFDWLRQV� DUH�

PHQWLRQHG� ZKLFK� DUH�SRVVLEOH�EHFDXVH� WKH� UHDG�RQO\� KLGGHQ� ILHOGV� DUH� FKDQJHG��

)LQDOO\��WKH�IRUP�ILHOG�SDUDPHWHUV�DUH�ORJJHG��

����5HVSRQVH�3URFHVVLQJ�

6LPLODU� WR� WKH� +773� UHTXHVW� PHVVDJHV�� DQ� +773� UHVSRQVH� PHVVDJH� FRQVLVWV� RI�

WKUHH� SDUWV� >��@�� VWDWXV� OLQH�� UHVSRQVH� KHDGHUV� DQG� UHVSRQVH� ERG\�� $V� LWV� QDPH�

VXJJHVWV��WKH�VWDWXV�OLQH�JLYHV�WKH�VWDWXV�FRGH�IRU�WKH�UHTXHVWHG�RSHUDWLRQ�WRJHWKHU�

ZLWK� WKH� WH[WXDO� LQIRUPDWLRQ� DERXW� WKH� FRGH� DQG� WKH� +773� SURWRFRO� YHUVLRQ��

5HVSRQVH�KHDGHUV�DUH�XVHG�WR�SDVV�DGGLWLRQDO� LQIRUPDWLRQ�IURP�WKH�VHUYHU�WR�WKH�

FOLHQW� DQG� UHVSRQVH� ERG\� FRQWDLQV� WKH� UHTXHVWHG� UHVRXUFHV� LI� WKH� RSHUDWLRQ� ZDV�

VXFFHVVIXO��



���
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)LJXUH������5HVSRQVH�3URFHVVLQJ�
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$�VWDWXV�FRGH�VWDUWLQJ�ZLWK�³�´���[[�� LQGLFDWHV� WKDW� WKHUH� LV�VRPHWKLQJ�ZURQJ�LQ�

WKH�UHTXHVW�DQG�³�´���[[��LQGLFDWHV�WKDW�WKH�VHUYHU�FRXOG�QRW�IXOILOO�WKH�UHTXHVW��,Q�

VHFWLRQ� ���� DQG� ����� WKH� GDQJHU� RI� G\QDPLFDOO\� JHQHUDWHG� HUURU� SDJHV� DQG�H[WUD�

LQIRUPDWLRQ�GLVFORVXUH�LQ�WKH�HUURU�SDJHV�ZHUH�GLVFXVVHG��7KHUHIRUH��UHYHUVH�SUR[\�

ORRNV�IRU�WKH�HUURU�FRGHV�WKDW�LQGLFDWH�DQ�HUURU��DQG�WKHQ�LW�UHSODFHV�WKH�HUURU�SDJH�

VHQW�E\�WKH�VHUYHU�ZLWK�D�VLPSOH�DQG�VWDWLF�RQH��

7KH�UHYHUVH�SUR[\�LQVSHFWV�ZKHWKHU�WKHUH�LV�DQ\�VHVVLRQ�GHILQHG�IRU�WKH�FOLHQW��,I�

WKHUH�LV�QRW�DQ\�VHVVLRQ��LW�FUHDWHV�D�QHZ�WDEOH�HQWU\�DQG�D�VHVVLRQ�LGHQWLILHU��$IWHU�

WKDW��LW�VHQGV�WKH�VHVVLRQ�LGHQWLILHU�WR�WKH�FOLHQW�E\�DSSHQGLQJ�WKH�FRRNLH�LQWR�WKH�

UHVSRQVH�KHDGHUV��

$IWHU� UHFHLYLQJ� WKH� UHVSRQVH� IURP� WKH� ZHE� VHUYHU�� LI� WKH� FRQWHQW� LV� +70/�� WKH�

UHYHUVH� SUR[\� SDUVHV� WKH� UHVSRQVH� ERG\� DQG� XSGDWHV� WKH� VWUXFWXUHV� LQ� WKH� WDEOH�

HQWU\�IRU�WKH�FOLHQW��:KDW�WKH�UHYHUVH�SUR[\�GRHV�LV�DV�IROORZV���

x� ,W� DGGV� 85/V� WKDW� DUH� IRXQG� RQ� WKH� +70/� SDJH� WR� WKH� 85/� OLVW�� :KDW�

QRUPDOO\�H[SHFWHG�IURP�WKH�FOLHQW� LV� WKDW�V�KH�XVH�RQH�RI�WKH�OLQNV�LQ�WKH�

+70/�SDJH�WR�UHTXHVW�DQRWKHU�UHVRXUFH�RU�RSHUDWLRQ��7RJHWKHU�ZLWK�HDFK�

85/��WKH�HIIHFW�RI�D�UHTXHVW�IRU�WKDW�85/�RQ�WKH�85/�OLVW�LV�NHSW��6RPH�

+70/�WDJV�OLNH�,)5$0(�FDQ�EH�XVHG�WR�HPEHG�RWKHU�+70/�SDJHV�LQWR�

WKH� H[LVWLQJ� ZHE� SDJH�� ,Q� VXFK� D� FDVH�� WKH� OLQNV� LQ� WKH� HPEHGGHG� SDJH�

VKRXOG�QRW�RYHUZULWH�WKH�SUHYLRXV�HQWULHV�LQ�85/�OLVW��,QVWHDG��WKH\�VKRXOG�

EH�DSSHQGHG�WR�WKH�H[LVWLQJ�OLVW��
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x� ,I�WKH�RXWJRLQJ�ZHE�SDJH�FRQWDLQV�+70/�IRUPV��LW�UHFRUGV�WKH�QDPH�DQG�

WKH� GHIDXOW� YDOXH� RI� WKH� IRUP� LQSXW� HOHPHQW� WRJHWKHU�ZLWK� WKH� PD[LPXP�

DOORZDEOH�OHQJWK�RI�WKH�FOLHQW�VXSSOLHG�LQSXW�DQG�ZKHWKHU�WKH�YDOXH�RI�WKH�

IRUP�ILHOG�FDQ�EH�FKDQJHG�RU�QRW���

����&RQILJXUDWLRQ�RI�WKH�5HYHUVH�3UR[\�

7KH�UHYHUVH�SUR[\�V\VWHP�LV�FRQILJXUHG�WKURXJK�D�FRQILJXUDWLRQ�ILOH�ZKLFK�LV�UHDG�

ZKHQ�WKH�UHYHUVH�SUR[\�LQLWLDOO\�VWDUWV��$FFRUGLQJ�WR�WKH�RSWLRQV�RU�YDOXHV�LQ�WKH�

FRQILJXUDWLRQ�ILOH��WKH�UHYHUVH�SUR[\�LQLWLDOL]HV�LWV�GDWD�VWUXFWXUHV���

6RPH� RI� WKH� SDUDPHWHUV� WKDW� DUH� XVHG� WR� FRQILJXUH� WKH� UHYHUVH� SUR[\� DUH� JLYHQ�

EHORZ��

x� 7KH�DOORZDEOH�+773�PHWKRGV�

x� 7KH�PD[LPXP�85/�OHQJWK�YDOXH�

x� 0D[LPXP�QXPEHU�RI�FOLHQWV�UHYHUVH�SUR[\�FDQ�KDQGOH�

x� ,OOHJDO�SDWWHUQV�LQ�85/V�

x� ,OOHJDO�SDWWHUQV�LQ�+773�KHDGHU�ILHOGV�

x� ,OOHJDO�SDWWHUQV�LQ�IRUP�ILHOGV�

x� +DVKLQJ�DOJRULWKP��PG��RU�VKD���

x� 7KH�H[WHQVLRQV�RI�WKH�ILOHV�WKDW�VKRXOG�QRW�EH�SURFHVVHG��OLNH�JLI��SGI��HWF���

x� 7KH�VHVVLRQ�WLPHRXW�YDOXH�

$Q�H[DPSOH�FRQILJXUDWLRQ�ILOH�LV�JLYHQ�LQ�$SSHQGL[�,��
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����3URWHFWLRQ�RI�WKH�5HYHUVH�3UR[\�

,PSRUWDQW� WKUHDWV� IRU� ZHE�EDVHG� DSSOLFDWLRQV� ZHUH� GLVFXVVHG� LQ� FKDSWHU� ��� 7KH�

IROORZLQJ�OLVW�VXPPDUL]HV�ZKDW�WKH�UHYHUVH�SUR[\�GRHV�LQ�RUGHU�WR�GHIHQG�DJDLQVW�

WKHVH�WKUHDWV��

x� &RRNLH�3RLVRQLQJ��7KH�UHYHUVH�SUR[\�NHHSV� WKH�FRSLHV�RI� WKH�DSSOLFDWLRQ�

FRRNLHV�DQG�FRPSDUHV�WKH�XVHU�VXSSOLHG�FRRNLHV�ZLWK�WKH�VWRUHG�RQHV��

x� )RUP� 7DPSHULQJ�� ,Q� RUGHU� WR� HOLPLQDWH� IRUP�WDPSHULQJ� DWWDFNV�� WKH�

LQIRUPDWLRQ� DERXW� WKH� IRUP� ILHOGV� DUH� VWRUHG� DW� WKH� UHYHUVH� SUR[\� DQG�

FKHFNHG�ZLWK�WKH�FOLHQW�VXSSOLHG�YDOXHV��

x� &URVV�6LWH� 6FULSWLQJ�� 7KH� UHYHUVH� SUR[\� GRHV� QRW� DOORZ� DFFHVV� WR� WKH�

DUELWUDU\�85/V�DQG�GRHV�KHDGHU�DQG�85/�ILOWHULQJ��

x� 64/�DQG�&RPPDQG�,QMHFWLRQ��7KH�UHYHUVH�SUR[\� ILOWHUV� WKH�+70/�IRUP�

LQSXWV�� +RZHYHU� WKH� SDWWHUQV� XVHG� LQ� ILOWHULQJ� LV� JOREDO�� L�H�� D� SDWWHUQ� LV�

ORRNHG�XS�LQ�DOO�IRUP�LQSXWV��

x� %XIIHU� 2YHUIORZV�� 7KH� OHQJWKV� RI� WKH� 85/V� DQG� IRUP� ILHOG� YDOXHV� DUH�

FKHFNHG�DW�WKH�UHYHUVH�SUR[\��

x� ,QIRUPDWLRQ�'LVFORVXUH��7KH�HUURU�SDJHV�JHQHUDWHG�E\� WKH�ZHE�VHUYHU�DUH�

UHSODFHG�E\� WKH� UHYHUVH�SUR[\��$�VLPSOH�DQG�VWDWLF�RQH� LV� UHWXUQHG�EDFN��

$OVR��WKH�DGPLQLVWUDWRU�RI�WKH�UHYHUVH�SUR[\�KDV�WKH�DELOLW\�WR�UHSODFH�VRPH�

KHDGHU�ILHOGV�ZLWK�D�SUHGHILQHG�VWULQJ��



���

�����6LPLODU�:RUN�DQG�&RPSDULVRQV�

7KHUH�DUH�D�IHZ�IUHH�DQG�FRPPHUFLDO�SURGXFWV�WKDW�WDNH�RQ�WKH�MRE�RI�SURWHFWLRQ�RI�

WKH� ZHE�EDVHG� V\VWHPV�� &RGH6HHNHU� RI� WKH� 2:$63� >�@� DQG� $SS6KLHOG� RI�

6DQFWXP�,QF��>�@�DUH�WZR�ZHOO�NQRZQ�H[DPSOHV�RI�WKHVH�SURGXFWV��

&RGH6HHNHU� LV� DQ� RSHQ� VRXUFH� SURGXFW�� $JHQWV� UXQQLQJ� RQ� WKH� ZHE� VHUYHUV�

LQWHUFHSW�WKH�WUDIILF�EHIRUH�WKH�DFWXDO�ZHE�VHUYHU�UHFHLYHV�LW�DQG�FKHFNV�WKH�YDOLGLW\�

RI�WKH�UHTXHVW��&XUUHQWO\�0LFURVRIW�:LQGRZV�DJHQW�DQG�WKH�DOSKD�YHUVLRQV�RI�WKH�

/LQX[�DQG�6RODULV�DJHQWV�DUH�DYDLODEOH��7KHUH�DUH�D�QXPEHU�RI�GLIIHUHQFHV�EHWZHHQ�

WKH�&RGH6HHNHU�DQG�WKH�UHYHUVH�SUR[\�WKDW�ZH�KDYH�LPSOHPHQWHG��)LUVW�RI�DOO��WKH�

DJHQWV� UXQ� RQO\� RQ� WKH� PDFKLQH� WKDW� WKH� DFWXDO� ZHE� VHUYHU� UHVLGHV� ZKHUHDV� RXU�

UHYHUVH� SUR[\� FDQ� HLWKHU� VKDUH� WKH� PDFKLQH� ZLWK� WKH� ZHE� VHUYHU� RU� UXQ� RQ� D�

VWDQGDORQH�PDFKLQH��6HFRQGO\��WKH�PDLQ�PHWKRG�IRU�WKH�GHWHFWLRQ�RI�WKH�DWWDFNV�LQ�

&RGH6HHNHU�LV�WKURXJK�WKH�XVH�RI�VLJQDWXUHV�WKDW�VKRXOG�EH�GHILQHG�SUHYLRXVO\��,Q�

RXU�LPSOHPHQWDWLRQ��KRZHYHU��WKH�YDOLGLW\�RI�WKH�UHTXHVWV�LV�GHWHUPLQHG�E\�WKH�XVH�

RI�LQIRUPDWLRQ�JDWKHUHG�G\QDPLFDOO\�IURP�WKH�+70/�SDJHV��

$SS6KLHOG� LV� D� FRPPHUFLDO� SURGXFW� GHYHORSHG� E\� 6DQFWXP� ,QF�� ,W� LV� WKH� RQO\�

SURGXFW� WR�RXU�NQRZOHGJH� WKDW��VLPLODU�WR�RXU�UHYHUVH�SUR[\�V\VWHP��LQVSHFWV�WKH�

GDWD�DYDLODEOH�LQ�WKH�ZHE�SDJHV�WR�GLIIHUHQWLDWH�EHWZHHQ�OHJDO�DQG�LOOHJDO�UHTXHVWV��

L�H��LW�JHQHUDWHV�LWV�UXOHV�G\QDPLFDOO\��:KLOH�ZH�FDPH�XS�ZLWK�WKH�LGHD��ZH�GLG�QRW�

KDYH�WKH�NQRZOHGJH�DERXW�WKH�GHWDLOV�RI�$SS6KLHOG��$IWHU�OHDUQLQJ�WKDW�$SS6KLHOG�

GRHV� VLPLODU�ZRUN��ZH� GHFLGHG� WR� JR� RQ� WKH� SURMHFW� EHFDXVH� WKHUH� ZDV�QR� RSHQ�

VRXUFH�LPSOHPHQWDWLRQ��
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����/LPLWDWLRQV�RI�WKH�5HYHUVH�3UR[\�

7KH�UHYHUVH�SUR[\�V\VWHP�WKDW�ZH�KDYH�LPSOHPHQWHG�KDV�VRPH�OLPLWDWLRQV��)LUVWO\��

LW�VXSSRUWV�RQO\�+773�����SURWRFRO�IRU�WKH�WLPH�EHLQJ��7KH�ORDG�EDODQFLQJ�DQG�WKH�

XQLFRGH� VXSSRUW� DUH� QRW� FXUUHQWO\� LPSOHPHQWHG�� )XUWKHUPRUH�� WKH� UHYHUVH� SUR[\�

GRHV�QRW�KDYH�WKH�DELOLW\�RI�SURFHVVLQJ�WKH�-DYD6FULSW�FRGH��)RU�H[DPSOH��WKH�OLQNV�

LQ� WKH� -DYD6FULSW� SRS�XS� PHQXV� ZLOO� QRW� EH� SURFHVVHG� DQG� WKXV� DOORZHG� E\� WKH�

UHYHUVH� SUR[\�� EHFDXVH� LW� FRXOG� QRW� SDUVH� DQG� DGG� WKRVH� OLQNV� WR� WKH� DOORZDEOH�

85/V��$GGLQJ�WKH�-DYD6FULSW�VXSSRUW�WR�WKH�UHYHUVH�SUR[\�LV�D�FKDOOHQJLQJ�WDVN��,Q�

RUGHU� WR� GR� WKDW�� WKH� FRGH� VKRXOG� XQGHUVWDQG� WKH� -DYD6FULSW� H[HFXWLRQ�

HQYLURQPHQW��

�
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7KH� IROORZLQJ�VHFWLRQV�SUHVHQW� WKH� WHVWV� WKDW�KDYH�EHHQ�FDUULHG�RXW� WR�DVVHVV� WKH�

SHUIRUPDQFH�DQG�IXQFWLRQDOLW\�RI�WKH�GHYHORSHG�V\VWHP��

����7HVW�(QYLURQPHQW�

,Q� WKH� WHVW�HQYLURQPHQW�� WKUHH�GLIIHUHQW�PDFKLQHV�DUH�HPSOR\HG�WR�SHUIRUP�WHVWV��

2QH�RI�WKHP�LV�XVHG�DV�WKH�EDFNHQG�ZHE�VHUYHU�DQG�ZHE�DSSOLFDWLRQ�VHUYHU��,W�LV�D�

3HQWLXP�,,,�ER[�ZLWK�����0%�PHPRU\��UXQQLQJ�/LQX[��1H[W�RQH�LV�XVHG�WR�KRVW�

WKH�UHYHUVH�SUR[\��ZKLFK�LV�D�3HQWLXP�,9�ER[�ZLWK�����0%�PHPRU\��ZKLFK�DOVR�

UXQV�/LQX[��7KH�ILQDO�RQH�LV�D�3HQWLXP�,,,�ER[�ZLWK�����0%�PHPRU\��ZKLFK�UXQV�

:LQGRZV�������LW�DFWV�DV�WKH�ZHE�FOLHQW�DQG�KRVWV�WKH�SHUIRUPDQFH�PHDVXUHPHQW�

WRRO��

$V�WKH�EDFNHQG�ZHE�VHUYHU��$SDFKH�:HE�6HUYHU�LV�XVHG��,W�LV�WKH�PRVWO\�XVHG�ZHE�

VHUYHU�>��@��7KH�ZHE�DSSOLFDWLRQ�WKDW�LV�GHFLGHG�WR�EH�XVHG�LV�D�ZHE�DGGUHVV�ERRN�

DSSOLFDWLRQ��SKS$ERRN�>��@��,W�LV�GHYHORSHG�XVLQJ�3+3�DQG�KDV�WKH�FKDUDFWHULVWLFV�



���

RI�D� W\SLFDO�ZHE�DSSOLFDWLRQ�� ,W�JHQHUDWHV�G\QDPLF�SDJHV��FRQQHFWV�WR�D�EDFNHQG�

GDWDEDVH�VHUYHU��0\6TO�LQ�WKLV�FDVH��DQG�PDQLSXODWHV�FOLHQW�LQSXW�WKDW�LV�VXSSOLHG�

WKURXJK� WKH� IRUP�ILHOGV��7KLV�DSSOLFDWLRQ�DOVR�KDV� VRPH�ZHDNQHVVHV� WKDW�FDQ�EH�

H[SORLWHG�� 7KLV� LV� D� SUHIHUDEOH� VFHQDULR�� EHFDXVH� WKH� XVHIXOQHVV� RI� WKH� UHYHUVH�

SUR[\�FDQ�EH�UHYHDOHG�PXFK�PRUH�HDVLO\���

,Q� WKH� IROORZLQJ� VHFWLRQV�� WKH� UHVXOWV� RI� SHUIRUPDQFH� DQG� IXQFWLRQDOLW\� WHVWV� DUH�

SUHVHQWHG��

����3HUIRUPDQFH�7HVWV�

7KHVH� WHVWV� ZHUH� FRQGXFWHG� WR� PHDVXUH� KRZ� PXFK� RYHUKHDG� WKH� UHYHUVH� SUR[\�

V\VWHP�SODFHV�LQ�WKH�WRWDO�+773�UHVSRQVH�WLPH��,Q�RUGHU�WR�VHH�WKH�RYHUKHDG��WKH�

UHVSRQVH�WLPH�LQ�WKH�FDVH�RI�WKH�UHTXHVWV�EHLQJ�SDVVHG�WKURXJK�WKH�UHYHUVH�SUR[\�

V\VWHP�LV�FRPSDUHG�WR�WKH�UHVSRQVH�WLPH�ZKHQ�UHTXHVWV�PDGH�GLUHFWO\�WR�WKH�ZHE�

VHUYHU�DQG�PDGH�WKURXJK�WKH�3RXQG�SUR[\�UHVSHFWLYHO\��'XULQJ�WKH�WHVWV��ORJJLQJ�

ZDV�GLVDEOHG�LQ�WKH�UHYHUVH�SUR[\��

,Q�RUGHU�WR�FDUU\�RXW�WKH�SHUIRUPDQFH�WHVWV��WKH�2SHQ67$��2SHQ�6\VWHPV�7HVWLQJ�

$UFKLWHFWXUH�� >��@� WRRO� LV� XVHG�� 7KLV� SHUIRUPDQFH� PHDVXUHPHQW� WRRO� DOORZV�

VLPXODWLQJ� DQ� HQYLURQPHQW� ZLWK� PXOWLSOH� XVHUV�� :KLOH� UXQQLQJ� DV� DQ� +773�

JDWHZD\��LW�UHFRUGV�WKH�+773�GDWD�VHQW�EDFN�DQG�IRUWK�EHWZHHQ�WKH�FOLHQW�DQG�WKH�

ZHE�VHUYHU��8VLQJ�WKLV�GDWD��LW�JHQHUDWHV�D�VFULSW�DQG�WKLV�VFULSW�LV�XVHG�WR�SHUIRUP�

WKH�WHVWV��:LWK�WKH�KHOS�RI�LWV�VFULSWLQJ�ODQJXDJH��WKH�WHVWHU�FDQ�FXVWRPL]H�KLV�WHVWV��

)RU�H[DPSOH�� LW� LV�SRVVLEOH� WR�DVVLJQ�GLIIHUHQW�XVHU�LG� DQG�SDVVZRUG�SDLUV� WR� WKH�

YLUWXDO� XVHUV� LQ� RUGHU� IRU� WKHP� WR� EH� DXWKHQWLFDWHG� LQWR� WKH� ZHE� DSSOLFDWLRQ��



���

6LPLODUO\�LW�FDQ�KDQGOH�FRRNLHV��IRU�GLIIHUHQW�YLUWXDO�XVHUV��GLIIHUHQW�FRRNLHV�FDQ�EH�

XVHG�� 7KLV� LV� DQ� LPSRUWDQW� IHDWXUH� IRU� WKH� WHVW� RI� WKH� UHYHUVH� SUR[\� EHFDXVH�

VHVVLRQV�DUH�NHSW�XVLQJ�FRRNLHV��

7RWDO�UHVSRQVH�WLPHV�DUH�PHDVXUHG�LQ�WKUHH�GLIIHUHQW�FRQILJXUDWLRQV��

x� 6LQJOH�8VHU��0XOWLSOH�,WHUDWLRQ�

x� 0XOWLSOH�8VHU��6LQJOH�,WHUDWLRQ�

x� 0XOWLSOH�8VHU��0XOWLSOH�,WHUDWLRQ�

7KH�IROORZLQJ�VXEVHFWLRQV�JLYH�WKH�GHWDLOV��

������6LQJOH�8VHU��0XOWLSOH�,WHUDWLRQ�

2SHQ67$�WRRO�JLYHV� WKH�RSSRUWXQLW\�WR�WKH�WHVWHU�WR�VHOHFW�WKH�QXPEHU�RI�YLUWXDO�

XVHUV�DQG�WKH�DPRXQW�RI�WLPH�IRU�ZKLFK�WKH�WHVW�PXVW�FRQWLQXH�RU�WKH�QXPEHU�RI�

WLPHV� WKDW�WKH�UHFRUGHG�VFULSW�ZLOO�EH�UXQ��,Q� WKLV�FRQILJXUDWLRQ��RQO\�RQH�YLUWXDO�

XVHU�PDNHV� UHTXHVW�DQG� WKH� WHVW� VHW� WR� UXQ� IRU� ILIWHHQ�PLQXWHV��7KH� WHVW� VFULSW� LV�

LWHUDWHG�RYHU�PXOWLSOH�WLPHV�XQWLO�WKH�WLPH�LV�RYHU��6DPH�WHVW�VFULSW�LV�XVHG�IRU�DOO�

WKUHH� WHVWV�� GLUHFW� FRQQHFWLRQ� WR� WKH� ZHE� VHUYHU�� FRQQHFWLRQ� WKURXJK� WKH� 3RXQG�

SUR[\�DQG�FRQQHFWLRQ�WKURXJK�WKH�UHYHUVH�SUR[\��

)LJXUH� ���� VKRZV� WKH� JUDSKLFDO� UHVXOWV� IRU� GLUHFWO\� PDNLQJ� UHTXHVWV� IRU� WKH�ZHE�

VHUYHU� ZKHUHDV� )LJXUH� ���� VKRZV� WKH� UHVXOWV� IRU� WKH� UHTXHVWV� SDVVLQJ� WKURXJK�

3RXQG�3UR[\�DQG�)LJXUH�����WKURXJK�WKH�5HYHUVH�3UR[\��

�
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�

)LJXUH�����'LUHFW�&RQQHFWLRQ�WR�WKH�:HE�6HUYHU��&DVH�,�

�

)LJXUH������&RQQHFWLRQ�WKURXJK�3RXQG�3UR[\��&DVH�,�
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�

)LJXUH������&RQQHFWLRQ�WKURXJK�5HYHUVH�3UR[\��&DVH�,�

$V� LW� FDQ� EH� VHHQ� IURP� WKH� JUDSKLFV�� WKHUH� LV� QRW� PXFK� VLJQLILFDQW� GLIIHUHQFH�

EHWZHHQ� WKH� UHYHUVH� SUR[\� DQG� WKH� RWKHUV�� 7KH� DYHUDJH� +773� UHVSRQVH� WLPH� LV�

DURXQG� ������ PLOOLVHFRQGV� IRU� WKH� GLUHFW� FRQQHFWLRQ�� ������ PLOOLVHFRQGV� IRU� WKH�

FRQQHFWLRQV� WKURXJK� SRXQG� SUR[\� DQG� ������ PLOOLVHFRQGV� IRU� WKH� FRQQHFWLRQV�

WKURXJK�WKH�UHYHUVH�SUR[\��5HYHUH�SUR[\�SHUIRUPV�DV�ZHOO�DV�WKH�3RXQG�SUR[\�LQ�

WKLV�WHVW��+RZHYHU��KDYLQJ�RQO\�RQH�XVHU�LV�QRW�WKH�FDVH�IRU�PRVW�RI�WKH�WLPH�VR�WKLV�

WHVW�LV�WRR�VLPSOH�DQG�XQUHDOLVWLF�WR�EDVH�WKH�GHFLVLRQV�RQ�LW��EXW�DW�OHDVW�LW�VKRZV�

WKDW�WKHUH�LV�D�SULFH�WKDW�VKRXOG�EH�SDLG�ZKHQ�SODFLQJ�VRPH�NLQG�RI�SUR[\�LQ�IURQW�

RI�D�ZHE�VHUYHU��



���

������0XOWLSOH�8VHU��6LQJOH�,WHUDWLRQ�

,Q�WKLV�WHVW��ZKLOH�WKH�WHVW�VFULSW�UXQ�RQO\�RQFH��WKH�QXPEHU�RI�YLUWXDO�XVHUV�VHW�WR�

���� (DFK� XVHU� FRQQHFWV� WR� WKH� ZHE� DSSOLFDWLRQ� XVLQJ� GLIIHUHQW� XVHU�LG� DQG�

SDVVZRUG�SDLUV��6DPH�WHVW�VFULSW�LV�XVHG�IRU�DOO�WKUHH�WHVWV��GLUHFW�FRQQHFWLRQ�WR�WKH�

ZHE� VHUYHU�� FRQQHFWLRQ� WKURXJK� WKH� 3RXQG� SUR[\� DQG� FRQQHFWLRQ� WKURXJK� WKH�

UHYHUVH�SUR[\��

)LJXUH� ���� VKRZV� WKH� JUDSKLFDO� UHVXOWV� IRU� GLUHFWO\� PDNLQJ� UHTXHVWV� WR� WKH� ZHE�

VHUYHU� ZKHUHDV� )LJXUH� ���� VKRZV� WKH� UHVXOWV� IRU� WKH� UHTXHVWV� SDVVLQJ� WKURXJK�

3RXQG�3UR[\�DQG�)LJXUH�����WKURXJK�WKH�5HYHUVH�3UR[\��

�

�

)LJXUH������'LUHFW�&RQQHFWLRQ�WR�WKH�:HE�6HUYHU��&DVH�,,�



���

�

)LJXUH������&RQQHFWLRQ�WKURXJK�3RXQG�3UR[\��&DVH�,,�

�

)LJXUH������&RQQHFWLRQ�WKURXJK�5HYHUVH�3UR[\��&DVH�,,�
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$YHUDJH�UHVSRQVH�WLPH�IRU�WKH�GLUHFW�FRQQHFWLRQ�LV��������PLOOLVHFRQGV�ZKLOH�WKLV�

YDOXH�LV��������PLOOLVHFRQGV�IRU�WKH�FRQQHFWLRQV�WKURXJK�WKH�3RXQG�SUR[\��)RU�WKH�

UHYHUVH�SUR[\��DYHUDJH�+773�UHVSRQVH�WLPH�LV���������7KH�GLIIHUHQFH�EHWZHHQ�WKH�

DYHUDJH�UHVSRQVH� WLPH�RI� WKH�UHYHUVH�SUR[\�DQG�WKH�SRXQG�SUR[\�LV�������,I�WKH�

UHVXOWV�KDYH�EHHQ�FRPSDUHG�ZLWK� WKH� UHVXOWV�RI�SUHYLRXV� WHVW��DV� WKH� ORDG�RQ� WKH�

UHYHUVH�SUR[\�LQFUHDVHV��WKH�DYHUDJH�UHVSRQVH�WLPH�LQFUHDVHV�WRR��&RQWUDU\�WR�WKH�

SUHYLRXV�WHVW��LQ�ZKLFK�WKH�WHVW�GXUDWLRQ�LV�VHW�WR����PLQXWHV��WKH�WLPH�WKDW�LV�WDNHQ�

WR� FRPSOHWH� WKH� WHVWV� YDU\� LQ� WKLV� VFHQDULR� EHFDXVH� HDFK� UHTXHVW� LV� VHQW� DIWHU�

UHFHLYLQJ� WKH� UHVSRQVH� IRU� WKH�SUHYLRXV� UHTXHVW� DQG� WKH� UHVSRQVH� WLPHV� IRU�HDFK�

WHVW�GLIIHU��

������0XOWLSOH�8VHU��0XOWLSOH�,WHUDWLRQ�

)LQDO� WHVW� LQYROYHV� PXOWLSOH� XVHUV� DQG� WKH�QXPEHU� RI� WKHP� LV�����(DFK�XVHU�KDV�

XQLTXH�XVHU�LG�SDVVZRUG�SDLU�DQG�WKH\�FRQWLQXH�WKHLU�WHVWV�IRU�ILIWHHQ�PLQXWHV��L�H���

WKH� WHVW� VFULSW� LV� LWHUDWHG� RYHU� PXOWLSOH� WLPHV�� 6LPLODU� WR� WKH� SUHYLRXV� WHVWV�� WKH�

VDPH�WHVW�VFULSW�ZDV�XVHG�IRU�DOO�WKUHH�WHVWV��

)LJXUH� ���� VKRZV� WKH� JUDSKLFDO� UHVXOWV� IRU� GLUHFWO\� PDNLQJ� UHTXHVWV� WR� WKH� ZHE�

VHUYHU� ZKHUHDV� )LJXUH� ���� VKRZV� WKH� UHVXOWV� IRU� WKH� UHTXHVWV� SDVVLQJ� WKURXJK�

3RXQG�3UR[\�DQG�)LJXUH�����WKURXJK�WKH�5HYHUVH�3UR[\��

�
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�

)LJXUH������'LUHFW�&RQQHFWLRQ�WR�WKH�:HE�6HUYHU��&DVH�,,,�

�

)LJXUH������&RQQHFWLRQ�WKURXJK�3RXQG�3UR[\��&DVH�,,,�
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�

)LJXUH������&RQQHFWLRQV�WKURXJK�5HYHUVH�3UR[\��&DVH�,,,�

7KH�DYHUDJH�UHVSRQVH�WLPH�IRU�WKH�GLUHFW�FRQQHFWLRQ�LV��������PLOOLVHFRQGV�ZKLOH�

WKLV� YDOXH� LV� ������� PLOOLVHFRQGV� IRU� WKH� FRQQHFWLRQV� WKURXJK� WKH� 3RXQG� SUR[\��

)RU�WKH�UHYHUVH�SUR[\��DYHUDJH�+773�UHVSRQVH�WLPH�LV��������PLOOLVHFRQGV��7KH�

DYHUDJH�UHVSRQVH�WLPH�IRU�WKH�UHTXHVWV�GLUHFWO\�PDGH�WR�WKH�ZHE�VHUYHU�DQG�PDGH�

WKURXJK�WKH�SRXQG�SUR[\�GHFUHDVHG�FRPSDUHG�WR�WKH�YDOXHV�LQ�WHVW�FDVH����LQ�ZKLFK�

WKH�UHTXHVWV�IRU�WKH�UHVRXUFHV�DUH�JHQHUDOO\�PDGH�IRU�WKH�ILUVW�WLPH��7KLV�LV�EHFDXVH�

WKH�XQPRGLILHG�UHVRXUFHV�DUH�QRW�UHWXUQHG�WR�WKH�FOLHQWV��,QVWHDG��D�UHVSRQVH�ZLWK�

VWDWXV� FRGH� ���� DQG� QR� UHVSRQVH� ERG\� LV� UHWXUQHG� DQG� WKLV� UHGXFHV� WKH� RYHUDOO�

DYHUDJH� UHVSRQVH� WLPH��7KH�SDWWHUQV� LQ�)LJXUHV�����DQG�����DUH�DOVR�GXH� WR� WKLV��

:KHQHYHU�UHVSRQVHV�ZLWK�����DUH�UHWXUQHG�WKH�UHVSRQVH�WLPH�GHFUHDVHV��2WKHUZLVH�

WKH� UHVSRQVH� WLPH� JRHV� XS� DQG� LW� WDNHV� PXFK� PRUH� WLPH� WR� UHWXUQ� EDFN� WKH�

UHVSRQVHV��,Q�FRQWUDVW�WR�DOO�RI�WKHVH��WKH�UHYHUVH�SUR[\�GRHV�QRW�DOORZ�KHDGHUV�OLNH�
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³LI�PRGLILHG´�RU�³LI�XQPRGLILHG´� WR�EH�SDVVHG� WR� WKH�ZHE�VHUYHU�DQG�ZHE�VHUYHU�

DOZD\V� UHVSRQVHV� EDFN� ZLWK� WKH� UHTXHVWHG� UHVRXUFHV�� )RU� WKLV� UHDVRQ�� WKH�

SHUIRUPDQFH� RI� WKH� UHYHUVH�SUR[\� LV� ZRUVH� FRPSDUHG� WR� WKH�SHUIRUPDQFH� LQ� WKH�

SUHYLRXV�WHVWV�FDVHV��7KH�GLIIHUHQFH�LQ�DYHUDJH�UHVSRQVH�WLPH�EHWZHHQ�WKH�3RXQG�

SUR[\�DQG�WKH�UHYHUVH�SUR[\�DOVR�LQFUHDVHV��

$V� LW� LV� H[SHFWHG�� WKH� FRQQHFWLRQV� WKURXJK� RXU� UHYHUVH� SUR[\� V\VWHP� SHUIRUP�

ZRUVH� WKDQ� WKH� RWKHU� FRQQHFWLRQ� W\SHV�� 7KLV� LV� EHFDXVH�� WKH� UHYHUVH� SUR[\�

H[DPLQHV�DOO�RI�WKH�FRQWHQW�RI�DQ�+773�SDFNHW�LQFOXGLQJ�WKH�ERG\��DQG�LW�GRHV�QRW�

DOORZ�³LI�PRGLILHG´�RU�³LI�XQPRGLILHG´�W\SHV�RI�KHDGHUV�ZKLFK�LV�UHTXLUHG�IRU�WKH�

FRUUHFW�RSHUDWLRQ�RI� WKH�SUR[\��7HVW� UHVXOWV�VKRZ�WKDW�DV� WKH� ORDG�RQ� WKH�UHYHUVH�

SUR[\� LQFUHDVHV�� WKH� RYHUKHDG� LQ� WKH� +773� UHVSRQVH� WLPH� LQFUHDVHV� DV� ZHOO�� ,Q�

RUGHU� WR� LPSURYH� WKH� SHUIRUPDQFH� RI� WKH� UHYHUVH� SUR[\�� LW� VKRXOG� EH� UXQ� RQ� D�

PDFKLQH�ZLWK�KLJK�FRQILJXUDWLRQ��(VSHFLDOO\�WKH�PHPRU\�VKRXOG�EH�ODUJH�DQG�IDVW���

����)XQFWLRQDOLW\�7HVWV�

7KHVH�WHVWV�ZHUH�FRQGXFWHG�WR�DVVXUH�WKDW�WKH�UHYHUVH�SUR[\�V\VWHP�LV�IXQFWLRQLQJ�

SURSHUO\��,Q�WKHVH�WHVWV�SKS$ERRN�ZDV�XVHG�DV�WKH�ZHE�DSSOLFDWLRQ��7R�FDUU\�RXW�

WKH� WHVWV�� HLWKHU� WKH� ZHE� SDJHV� DUH� GLUHFWO\� PRGLILHG� ZLWK� WKH� KHOS� RI� D� ZHE�

EURZVHU�DQG�D�WH[W�HGLWRU�RU�WKH�$FKLOOHV�3UR[\�ZDV�XVHG��$FKLOOHV�LV�D�SRZHUIXO�

WRRO� WKDW� FDQ� EH� XVHG� WR� PRGLI\� DQ\� +773� PHVVDJH�� LQFRPLQJ� RU� RXWJRLQJ�� DV�

PHQWLRQHG�LQ�FKDSWHU�����

x� &RRNLH�PDQLSXODWLRQ� WHVWV�ZHUH�FDUULHG�RXW� WR�VHH� LI� WKH�UHYHUVH�SUR[\�FRXOG�

GHWHFW�DQ\�FKDQJHV�LQ�WKH�DSSOLFDWLRQ�FRRNLHV��



���

x� )RUP� ILHOG� PDQLSXODWLRQ� WHVWV� ZHUH� FRQGXFWHG� WR� VHH� ZKHWKHU� WKH� UHYHUVH�

SUR[\� FRXOG� JUDE� PRGLILHG� KLGGHQ� ILHOGV� RU� WKH� IRUP� LQSXWV� ODUJHU� WKDQ� WKH�

H[SHFWHG�VL]H��

x� 7KH� 85/� WHVWV� ZHUH� GRQH� WR� VHH� LI� WKH� UHYHUVH� SUR[\� DOORZV� DFFHVV� WR� WKH�

DUELWUDU\�85/V�DQG�LI�LW�GHWHFWV�LOOHJDO�SDWWHUQV�LQ�WKH�85/V��,OOHJDO�SDWWHUQV�LQ�

85/V� FDQ� FDXVH� FURVV�VLWH� VFULSWLQJ� DWWDFNV� RU� ZHE� VHUYHUV� DQG� ZHE�

DSSOLFDWLRQV�WR�EHKDYH�XQH[SHFWHGO\��

x� +HDGHU� ILHOGV�DQG�IRUP�LQSXW�ILHOGV�DUH� WHVWHG�LI� WKH�UHYHUVH�SUR[\�FDQ�FDWFK�

WKH� LOOHJDO� SDWWHUQV� LQ� WKHP�� ,OOHJDO� SDWWHUQV� LQ� WKH� KHDGHU� ILHOGV� FDQ� FDXVH�

FURVV�VLWH� VFULSWLQJ� DWWDFNV� RU� ZHE� VHUYHUV� DQG� DSSOLFDWLRQV� WR� EHKDYH�

XQH[SHFWHGO\�� ,OOHJDO� SDWWHUQV� LQ� IRUP� LQSXW� ILHOGV� PLJKW� EH� XVHG� WR� ODXQFK�

64/�RU�FRPPDQG�LQMHFWLRQ�DWWDFNV��

7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�UHVXOWV�RI�WKH�FRQGXFWHG�WHVWV��

7DEOH������)XQFWLRQDOLW\�RI�5HYHUVH�3UR[\�DJDLQVW�,OOHJDO�$FWLYLWLHV�

&RRNLH�0DQLSXODWLRQ� 'HWHFWHG�

+LGGHQ�)LHOG�0DQLSXODWLRQ� 'HWHFWHG�

&KDQJLQJ�0D[LPXP�/HQJWK�RI�)RUP�)LHOGV� 'HWHFWHG�

$FFHVVLQJ�$UELWUDU\�85/V� 1RW�$OORZHG�

,OOHJDO�3DWWHUQV�LQ�85/� 'HWHFWHG�

,OOHJDO�3DWWHUQV�LQ�+HDGHU� 'HWHFWHG�

,OOHJDO�3DWWHUQV�LQ�)RUP�)LHOGV� 'HWHFWHG�

�
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7DEOH� ���� RQO\� OLVWV� VRPH� RI� WKH� PRVW� SRSXODU� LOOHJDO� DFWLYLWLHV� DJDLQVW� ZHE�

DSSOLFDWLRQV�EXW�LW�GRHV�QRW�FRYHU�HYHU\�LOOHJDO�DFWLYLW\��7KH�FRQILJXUDWLRQ�RI�WKH�

UHYHUVH� SUR[\� SOD\V� DQ� LPSRUWDQW� UROH� LQ� WKH� GHWHFWLRQ� RI� WKHVH� DFWLYLWLHV�� 6R� LW�

VKRXOG�EH�FRQILJXUHG�SURSHUO\���
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7KH� EHQHILWV� RI� WKH� :RUOG� :LGH� :HE� KDYH� VWDUWHG� WR� EH� UHDOL]HG�E\� D�JURZLQJ�

QXPEHU�RI�SHRSOH��%XW�WKH�LQWHUHVWV�RI�WKH�PDO�LQWHQGHG��PDOLFLRXV��SHRSOH�KDYH�

DOVR�PRYHG�LQWR�WKH�ZHE�DUHD��:HE�DSSOLFDWLRQV�DUH�WKH�PRVW�SRSXODU�WDUJHWV�IRU�

WKH�DWWDFNHUV�WRGD\��,Q�RUGHU�WR�UHDOL]H�WKH�UHDO�EHQHILWV�RI�WKH�ZHE��RUJDQL]DWLRQV�

VKRXOG�EH�DEOH�WR�WDFNOH�ZLWK�WKRVH�WKUHDWV��+RZHYHU��FXUUHQW�VHFXULW\�WHFKQRORJLHV�

DQG�SURGXFWV�WKDW�DUH�SRSXODU�DPRQJVW�LQIRUPDWLRQ�V\VWHP�VRFLHW\�DUH�QRW�HQRXJK�

WR�GHIHQG�DJDLQVW�PRVW�RI�WKH�DWWDFNV�WDUJHWLQJ�ZHE�VHUYHUV�RU�DSSOLFDWLRQV��

7KH�PDLQ�JRDO�LQ�WKLV�ZRUN�LV�WR�GHVLJQ�D�UHYHUVH�SUR[\�V\VWHP�WKDW�GHFLGHV�RQ�WKH�

YDOLGLW\�RI�D�UHTXHVW�EDVHG�RQ�WKH�GDWD�WKDW�LW�JDWKHUV�GXULQJ�WKH�SUHYLRXV�UHVSRQVH�

PHVVDJH��7KH�JDWKHUHG�GDWD�LV�XVHG�WR�HQIRUFH�WKH�FOLHQW�WR�IROORZ�WKH�QRUPDO�IORZ�

RI�WKH�DSSOLFDWLRQ�WKDW�LV�SURWHFWHG��2EYLRXVO\��WKH�UHYHUVH�SUR[\�XQGHUVWDQGV�WKH�

DSSOLFDWLRQ�OHYHO�FRQWHQW��



���

7KH� UHYHUVH� SUR[\� WKDW� ZH� KDYH� GHYHORSHG� KDV� DOVR� VRPH� ILOWHULQJ� FDSDELOLWLHV��

)LOWHULQJ�RXW�WKH�SDFNHWV�IRU�SUHGHILQHG�SDWWHUQV�LV�VWLOO�DQ�HIIHFWLYH�DQG�FRPPRQO\�

HPSOR\HG� PHWKRG� LQ� GHWHFWLQJ� RU� SUHYHQWLQJ� LQWUXVLRQV�� %XW� WKH� UHYHUVH� SUR[\�

VKRXOG�EH�FRQILJXUHG�ZHOO�LQ�RUGHU�WR�JHW�WKH�UHDO�DGYDQWDJH�IURP�WKLV�SURSHUW\���

:RUNLQJ�LQ�DSSOLFDWLRQ�OHYHO�LV�DGYDQWDJHRXV�ZKHQ�WKH�VHFXULW\�LV�FRQFHUQHG�DQG�

LQ�VRPH�FDVHV�WKH�DVVRFLDWHG�ULVN�IRUFHV�D�VHFXULW\�SURGXFW�ZLWK�DSSOLFDWLRQ�OHYHO�

NQRZOHGJH� WR� EH� HPSOR\HG�� 'HVSLWH� WKHLU� YDOXH� LQ� HVWDEOLVKLQJ� D� PXFK� PRUH�

VHFXUH�HQYLURQPHQW�� WKHVH�SURGXFWV�GR�EDGO\�ZKHQ�LW�FRPHV�WR�WKH�SHUIRUPDQFH��

3HUIRUPDQFH�LV�WKH�SULFH�WKDW�VKRXOG�EH�SDLG�IRU�WKH�LQFUHDVHG�OHYHO�RI�VHFXULW\��$V�

H[SHFWHG��RXU�LPSOHPHQWHG�SURWRW\SH�DGGV�H[WUD�RYHUKHDG�WR�WKH�UHVSRQVH�WLPH�RI�

WKH� UHTXHVWV� GXH� WR� WKH� H[WUD� GDWD� WKDW� LW� SURFHVVHV�� ,Q� RUGHU� WR� UHGXFH� WKH�

DVVRFLDWHG� RYHUKHDG� IRU� WKH� DSSOLFDWLRQ� OHYHO� SURGXFWV�� WKH\� VKRXOG� UXQ� RQ� IDVW�

VHUYHUV�DQG�KHXULVWLF�VKRXOG�EH�DGGHG�LQWR�WKH�FRGH�ZKHUHYHU�SRVVLEOH���

)XUWKHU� ZRUN� PD\� IRFXV� RQ� LPSURYLQJ� WKH� SHUIRUPDQFH� RI� WKH� LPSOHPHQWHG�

SURWRW\SH�� 3HUIRUPDQFH� LV� SUREDEO\� RQH� RI� WKH� PRVW� LPSRUWDQW� DVSHFWV� RI� WKH�

V\VWHP�WKDW�ZLOO�EH�WDNHQ�LQWR�DFFRXQW�E\�SHRSOH��7KH�SHUIRUPDQFH�RI�WKH�UHYHUVH�

SUR[\�PLJKW�EH�LPSURYHG�E\�PXOWL�WKUHDGHG�LPSOHPHQWDWLRQ�RI�WKH�FKHFNV�WKDW�DUH�

SHUIRUPHG�VHTXHQWLDOO\�LQ�FXUUHQW�LPSOHPHQWDWLRQ��$OVR�WKH�GDWD�VWUXFWXUHV�IRU�WKH�

VWDWLF� SDJHV� PLJKW� EH� FRQVWUXFWHG� EHIRUH� WKH\� DUH� QHHGHG�� 7KH� FXUUHQW�

LPSOHPHQWDWLRQ�GRHV�QRW�KDYH�VXSSRUW�IRU�ZHE�VFULSWLQJ�ODQJXDJHV�OLNH�-DYD6FULSW��

$GGLQJ� WKLV� VXSSRUW� LV� DQRWKHU� SRVVLEOH� IXWXUH� ZRUN�� $GGLQJ� ORDG�EDODQFLQJ�

FDSDELOLW\�DQG�WKH�XQLFRGH�VXSSRUW�WR�WKH�UHYHUVH�SUR[\�VKRXOG�DOVR�EH�FRQVLGHUHG��

0RUHRYHU��NHHSLQJ� LQIRUPDWLRQ�QRW�RQO\�DERXW�WKH�SUHYLRXV�VWDWH��EXW�DOVR�DERXW�



���

RWKHU�VWDWHV�PLJKW�KHOS�LQ�PXFK�PRUH�IOH[LEOH�UXOHV�WR�EH�JHQHUDWHG��7KLV�FDQ�EH�

FRQVLGHUHG�DV� D� IXWXUH�ZRUN��)LQDOO\�� LI� VRPH� LOOHJDO�DFWLYLW\�RFFXUV�� WKH� UHYHUVH�

SUR[\�PLJKW�XVH�DQ�H[WHUQDO�VFULSW�WR�WDNH�WKH�UHODWHG�DFWLRQ��:LWK�WKLV�FDSDELOLW\�LW�

LV� SRVVLEOH� WR� LQWHJUDWH� WKH� UHYHUVH� SUR[\� ZLWK� RWKHU� VHFXULW\� SURGXFWV� OLNH�

ILUHZDOOV�WKURXJK�WKH�XVH�RI�WKHVH�SURGXFW¶V�LQWHUIDFHV��$GGLQJ�WKLV�H[WHUQDO�VFULSW�

LQYRFDWLRQ�FDSDELOLW\�FDQ�EH�WKRXJKW�DV�D�SRVVLEOH�IXWXUH�ZRUN��

�
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>�@� $FKLOOHV�3UR[\��KWWS���DFKLOOHV�PDYHQVHFXULW\�FRP�

>�@� $FWLYH�6HUYHU�3DJHV��KWWS���ZZZ�PLFURVRIW�FRP�

>�@� $SS6KLHOG��KWWS���ZZZ�VDQFWXPLQF�FRP�

>�@� $QRQ\PRXV��,�RQO\�UHSODFHG�LQGH[�KWPO��

KWWS���SDFNHWVWRUPVHFXULW\�QO�GRFV�KDFN�L�RQO\�UHSODFHG�LQGH[�KWPO�W[W��

������

>�@� $SDFKH�:HE�6HUYHU��KWWS���KWWSG�DSDFKH�RUJ�

>�@� 6��%HOORYLQ��6HFXULW\�3UREOHPV�LQ�WKH�7&3�,3�3URWRFRO�6XLWH��&RPSXWHU�

&RPPXQLFDWLRQV�5HYLHZ���������SS���������$SU������

>�@� 5�� -��%RQFHOOD��:HE�6HFXULW\�IRU�(�&RPPHUFH��&RPPXQLFDWLRQV�RI� WKH�

$VVRFLDWLRQ� IRU� ,QIRUPDWLRQ� 6\VWHPV�� 9ROXPH� ��� $UWLFOH���� 1RYHPEHU�

������

>�@� &RGH6HHNHU��KWWS���ZZZ�RZDVS�RUJ�

>�@� &RPSXWHU�(PHUJHQF\�5HVSRQVH�7HDPV�&RRUGLQDWLRQ�&HQWHU��&(57�&&�

$GYLVRU\�&$����������0DOLFLRXV�+70/�7DJV�(PEHGGHG�LQ�&OLHQW�:HE�

5HTXHVWV��KWWS���ZZZ�FHUW�RUJ�DGYLVRULHV�&$���������KWPO��)HE�������
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>��@� &RPSXWHU�(PHUJHQF\�5HVSRQVH�7HDPV�&RRUGLQDWLRQ�&HQWHU��&(57�&&�

6WDWLVWLFV��KWWS���ZZZ�FHUW�RUJ�VWDWV�FHUWBVWDWV�KWPO��������

>��@� &RPSXWHU� (PHUJHQF\� 5HVSRQVH� 7HDPV� &RRUGLQDWLRQ� &HQWHU��

8QGHUVWDQGLQJ� 0DOLFLRXV� &RQWHQW� 0LWLJDWLRQ� IRU� :HE� 'HYHORSHUV��

KWWS���ZZZ�FHUW�RUJ�WHFKBWLSV�PDOLFLRXVBFRGHBPLWLJDWLRQ�KWPO��)HE�������

>��@� &RPSXWHU� 6HFXULW\� ,QVWLWXWH� DQG� )HGHUDO� %XUHDX� RI� ,QYHVWLJDWLRQ��

&6,�)%,�(LJKW�$QQXDO�&RPSXWHU�&ULPH�6XUYH\��������

>��@� &��&RZDQ��&��3X��'��0DLHU��+��+LQWRQ��-��:DOSROH��3��%DNNH��6��%HDWWLH��

$�� *ULHU�� 3�� :DJOH�� 4�� =KDQJ�� 6WDFNJXDUG�� $XWRPDWLF� $GDSWLYH�

'HWHFWLRQ�DQG�3UHYHQWLRQ�RI�%XIIHU�2YHUIORZ�$WWDFNV��3URFHHGLQJV�RI�WKH�

6HYHQWK�86(1,;�6HFXULW\�6\PSRVLXP��SS���������-DQ������

>��@� 5��)LHOGLQJ�HW�DO���+\SHU�7H[W�7UDQVIHU�3URWRFRO���+773������5)&�������

-XQ�������

>��@� 1�� *DXU�� $VVHVVLQJ� WKH� 6HFXULW\� RI� <RXU� :HE� $SSOLFDWLRQV�� /LQX[�

-RXUQDO��$SU�������

>��@� '�� +DQVRQ�� 6�� +LWWHO��$5,6�7RS�7HQ� ����� 7KUHDWV�� 6HFXULW\)RFXV�� -DQ�

�����

>��@� +773�&RRNLHV��KWWS���ZZZ�PRE\GLVN�FRP�QHUGZDUH�GRFV�FRRNLHV�

>��@� ,QWHUQHW� 6HFXULW\� 6\VWHPV� ;�)RUFH� 7HDP�� )RUP� 7DPSHULQJ�

9XOQHUDELOLWLHV� LQ� 6HYHUDO� :HE�%DVHG� 6KRSSLQJ� &DUW� $SSOLFDWLRQV��

KWWS���[IRUFH�LVV�QHW�[IRUFH�DOHUWV�LG�DGYLVH����)HE�������

>��@� 3�� -DQ�� 9DOLGDWLQJ� 8VHU� ,QSXW� LQ� :HE� $SSOLFDWLRQV�� 0�6F�� 7KHVLV�

'LVVHUWDWLRQ��9ULMH�8QLYHUVLWHLW�%UXVVHOV��������
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>��@� /��-RQFKHUD\��$�6LPSOH�$FWLYH�$WWDFN�$JDLQVW�7&3��3URFHHGLQJV�RI�WKH�

)LIWK�86(1,;�6HFXULW\�6\PSRVLXP�������

>��@� $�� .OHLQ�� $XGLWLQJ� DQG� 6HFXULQJ� :HE�(QDEOHG� $SSOLFDWLRQV�� 6DQFWXP�

,QF���������

>��@� $��.OHLQ��&URVV�6LWH�6FULSWLQJ�([SODLQHG��6DQFWXP�,QF���-XQ�������

>��@� '�� .ULVWRO�� /�� 0RQWXOOL�� +773� 6WDWH� 0DQDJHPHQW� 0HFKDQLVP�� 5)&�

������1HWZRUN�:RUNLQJ�*URXS��)HE�������

>��@� 6�� 0F&OXUH�� 6�� 6KDK�� 6�� 6KDK�� :HE� +DFNLQJ�� $WWDFNV� DQG� 'HIHQVH��

$GGLVRQ�:HVOH\�3XE�&R���,6%1��������������$XJ�������

>��@� -�� 0HOERXUQH� DQG� '�� -RUP�� 3HQHWUDWLRQ� 7HVWLQJ� IRU� :HE� $SSOLFDWLRQV��

3DUW�2QH��KWWS���ZZZ�VHFXULW\IRFXV�RUJ�LQIRFXV�������-XQ�������

>��@� -�� 0HOERXUQH� DQG� '�� -RUP�� 3HQHWUDWLRQ� 7HVWLQJ� IRU� :HE� $SSOLFDWLRQV��

3DUW�7ZR��KWWS���ZZZ�VHFXULW\IRFXV�RUJ�LQIRFXV�������-XQ�������

>��@� 3��1HII��:HE�$SSOLFDWLRQ�6HFXULW\��

KWWS���ZZZ�FJLVHFXULW\�QHW�OLE�ZHEBVHFXULW\�SGI��

>��@� 1HWFUDIW��:HE�6HUYHU�6XUYH\��

KWWS���QHZV�QHWFUDIW�FRP�DUFKLYHV�ZHEBVHUYHUBVXUYH\�KWPO��$XJ�������

>��@� 1HWVFDSH� &RPPXQLFDWLRQV� &RUSRUDWLRQ�� 3HUVLVWHQW� FOLHQW� VWDWH� +773�

FRRNLHV��KWWS���ZZZ�QHWVFDSH�FRP�QHZVUHI�VWG�FRRNLHBVSHF�KWPO���

>��@� $OHSK�2QH��6PDVKLQJ�7KH�6WDFN�)RU�)XQ�$QG�3URILW��3KUDFN���������1RY�

������

>��@� 2SHQ67$��2SHQ�6\VWHPV�7HVWLQJ�$UFKLWHFWXUH��KWWS���SRUWDO�RSHQVWD�RUJ�

>��@� 3+3��KWWS���ZZZ�SKS�QHW�

>��@� SKS$ERRN��3HUVRQDO�$GGUHVV�%RRN��KWWS���SKSDERRN�VRXUFHIRUJH�QHW��
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>��@� 3RXQG�5HYHUVH�3UR[\�DQG�/RDG�%DODQFHU��KWWS���ZZZ�DSVLV�FK�SRXQG��

>��@� '��5DJJHWW��$��/H�+RUV��,��-DFREV��+70/�����6SHFLILFDWLRQ��

KWWS���ZZZ�Z��RUJ�75�5(&�KWPO�����'HF�������

>��@� 6$16� ,QVWLWXWH� �� )%,�� 7KH� 7ZHQW\� 0RVW� &ULWLFDO� ,QWHUQHW� 6HFXULW\�

9XOQHUDELOLWLHV��KWWS���ZZZ�VDQV�RUJ�WRS����0D\�������

>��@� '�� 6FRWW�� 5�� 6KDUS��$EVWUDFWLQJ� $SSOLFDWLRQ�/HYHO�:HE� 6HFXULW\�� 3URF��

��WK� ,QWHUQDWLRQDO� :RUOG� :LGH� :HE� &RQI��� $&0� 3UHVV�� SS�� ���������

0D\�������

>��@� '��6FRWW��5��6KDUS��'HYHORSLQJ�6HFXUH�:HE�$SSOLFDWLRQV��,(((�,QWHUQHW�

&RPSXWLQJ��9RO�����1R�����SS���������'HF�������

>��@� 6TXLG�:HE�3UR[\�&DFKH��KWWS���ZZZ�VTXLG�FDFKH�RUJ��

>��@� 6WXQQHO���8QLYHUVDO�66/�:UDSSHU��KWWS���ZZZ�VWXQQHO�RUJ��

>��@� 7KH�2SHQ�:HE�$SSOLFDWLRQ�6HFXULW\�3URMHFW��2:$63�)UHTXHQWO\�$VNHG�

4XHVWLRQV��KWWS���ZZZ�RZDVS�RUJ��������

>��@� 7KH� 2SHQ� :HE� $SSOLFDWLRQ� 6HFXULW\� 3URMHFW�� 2:$63� 7RS� 7HQ� :HE�

$SSOLFDWLRQ�9XOQHUDELOLWLHV��-DQ�������

>��@� 7UXVW:DOO�+773�3UR[\�±�WZKWWSG��

KWWS���ZZZ�IUHVKPHDW�QHW�SURMHFWV�WZKWWSG�
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��,QLWLDO�85/�WKDW�WKH�FOLHQWV�FRXOG�FRQQHFW�IRU�WKH�ILUVW�WLPH�
,QLWLDO85/���
�
��+773�PHWKRGV�WKDW�DUH�DOORZHG�
$OORZ0HWKRG�*(7�
$OORZ0HWKRG�+($'�
$OORZ0HWKRG�3267�
�
��6HVVLRQ7LPHRXW�YDOXH�JLYHV�WKH�FRRNLH�UHFUHDWLRQ�LQWHUYDO�
6HVVLRQ7LPHRXW� ����
�
��0D[�QXPEHU�RI�FOLHQWV�WKDW�WKH�UHYHUVH�SUR[\�FDQ�KDQGOH�
0D[&OLHQWV� �����
�
��0D[�QXPEHU�RI�OHQJWK�RI�85/�
8UO/HQJWK� �����
�
��+DVK�DOJRULWKP�WKDW�ZLOO�EH�XVHG�WR�FUHDWH�VHVVLRQ�LGHQWLILHUV�
+DVK$OJRULWKP� PG��
�
6HUYHU�ZZZ�ZHEVUYU�FRP�
�
��(QIRUFHPHQW�0RGH�LV�HLWKHU�5HVWULFWLYH�RU�)UHH�
��,)��5HVWULFWLYH��7+(1�VSHFLI\�LQGLYLGXDOO\�WKH�SDJHV�WKDW�
��VKRXOG�EH�DFFHVVHG�ZLWKRXW�DQ\�UHVWULFWLRQV�
��2WKHUZLVH�VSHFLI\�WKH�SDJHV�WKDW�VKRXOG�EH�FKHFNHG�DJDLQVW�
��WKH�SUHYLRXV�VWDWH�RI�WKH�DSSOLFDWLRQ�
(QIRUFHPHQW0RGH�5HVWULFWLYH�
^�
� $FFHSW��VWDWLFBGLU��
`�
�
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�� /RJ� ILOH� WKDW� ZLOO� EH� XVHG� WR� ORJ� IRUP� SDUDPHWHUV� DQG� IRUP�
UHODWHG�LQFLGHQWV�
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