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([HFXWLYH�6XPPDU\
6WHP%LR6\V�VHHNV�WR�VWUHDPOLQH�WKHLU�&(//YR�PDWUL[�PDQXIDFWXULQJ�SURFHVV�LQ�RUGHU�WR�

GHFUHDVH�WKH�FRVW�RI�SURGXFWLRQ��7KH�PDLQ�REMHFWLYHV�RI�WKLV�SURMHFW�DUH�WR�GHVLJQ��EXLOG��DQG�WHVW�D�
V\VWHP�WKDW�6WHP%LR6\V�FDQ�XWLOL]H�WR�FRPSOHWH�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�PRUH�TXLFNO\��ZLWK�
JUHDWHU�HIILFLHQF\��DQG�ZLWK�ORZHU�SURGXFWLRQ�FRVWV��7KH�IROORZLQJ�UHSRUW�FRYHUV�WKH�IHDWXUHV�RI�
RXU�FRPSOHWH�GHVLJQ�DQG�LWV�WKUHH�VXEV\VWHPV�WKDW�FRPELQH�WR�DFFRPSOLVK�WKH�LQGLYLGXDO�WDVNV�RI�
WKH�GHFHOOXODUL]DWLRQ�SURFHVV��7KH�SULPDU\�IXQFWLRQV�RI� WKH�WKUHH�VXEV\VWHPV�DUH�DV�IROORZV�� WKH�
IODVN� RUJDQL]HU� KROGV� �� IODVNV� WRJHWKHU� WKURXJKRXW� WKH� SURFHVV�� WKH� JXLGH� SRVLWLRQV� WKH� IODVN�
RUJDQL]HU�DW�WKH�GHVLUHG�DQJOH�IRU�DVSLUDWLRQ�VWHSV��DQG�WKH�OLTXLG�QHWZRUN�GLVSHQVHV�UHDJHQWV�LQWR�
WKH�IODVNV�IRU�WKH�ZDVKLQJ�VWHSV��)ROORZLQJ�WKH�GHVLJQ�RYHUYLHZ�LV�DQ�HYDOXDWLRQ�RI�WKH�ILQDO�GHVLJQ�
WKURXJK�WKH�VFRSH�RI�SURMHFW�UHTXLUHPHQWV�DQG�FRQVWUDLQWV��DV�ZHOO�DV�WKH�DVVRFLDWHG�WHVWV�XVHG�LQ�
DVVHVVLQJ�WKH�RYHUDOO�V\VWHP¶V�SHUIRUPDQFH�

7KH� GHVLJQ� FRQVWUDLQWV� RI� VWHULOLW\�� PDLQWDLQLQJ� WKH� LQWHJULW\� RI� WKH� &(//YR� 0DWUL[��
UHPDLQLQJ� ZLWKLQ� WKH� SURYLGHG� EXGJHW�� DQG� WKH� DYDLODEOH� VSDFH� IRU� WKH� ILQDO� SURFHVV� ZHUH� DOO�
VDWLVILHG�WKURXJK�RXU�GHVLJQ�VROXWLRQ��7KH�VWHULOLW\�FRQVWUDLQW�LV�VDWLVILHG�ZLWK�WKH�XVH�RI�RQH�RI�WKH�
UHFRPPHQGHG�PDWHULDOV� LQ�6HFWLRQ������7KH� LQWHJULW\�RI� WKH�&(//YR�0DWUL[�ZDV�FRQILUPHG�E\�
FKHFNLQJ�WKDW�WKH�PDWUL[�ZDV�QRW�VFUDWFKHG�RU�GDPDJHG�GXULQJ�WKH�DVSLUDWLRQ�RU�GLVSHQVLQJ�VWHSV��
2XU�ILQDO�GHVLJQ�ZDV�DEOH�WR�FRPSOHWH�PXOWLSOH�UXQV�RI�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�LQ�D�ELRVDIHW\�
FDELQHW��%6&��ZLWKRXW�DQ\�GDPDJH�WR�WKH�VXEV\VWHPV�RU�IODVNV��WKXV�PHHWLQJ�WKH�GHVLJQ�FRQVWUDLQW�
IRU�WKH�DYDLODEOH�VSDFH��2XU�EXGJHW�ZDV�WR�UHPDLQ�XQGHU���������DQG�WKH�$Y(1*5V�VSHQW�URXJKO\�
D�WRWDO�RI������WR�VDWLVI\�WKLV�FRQVWUDLQW��

2XU�ILQDO�GHVLJQ�LV�KHOG�WR�PDQ\�SURMHFW�UHTXLUHPHQWV�WKDW�ZLOO�EH�GHWDLOHG�LQ�WKH�IROORZLQJ�
VHFWLRQV��7KH�UHTXLUHPHQW�WKDW�RXU�VROXWLRQ�LV�WR�EH�RSWLPL]HG�IRU�7����FHOO�FXOWXUH�IODVNV�LV�PHW�
WKURXJK� WKH� WKUHH� VXEV\VWHPV¶� DELOLWLHV� WR� VSHFLILFDOO\� ILW� 7���� IODVNV�� 7KH� OLTXLG� QHWZRUN�
VXEV\VWHP� LV� DEOH� WR� VDWLVI\� WKH� UHTXLUHPHQW� RI� HIIHFWLYHO\�ZDVKLQJ� DZD\� DOO� GHWHUJHQW�ZLWKRXW�
GDPDJLQJ�WKH�PDWULFHV��ZKLFK�FRQWULEXWHV�WR�WKH�SURGXFWLRQ�RI�D�XQLIRUP�SURMHFW��$GGLWLRQDOO\��WKH�
OLTXLG�QHWZRUN�KDV�PXOWLSOH�IUDPHV�DQG�EDVHV�WKDW�DOORZ�IRU�WKH�GHYLFH�WR�EH�YHUVDWLOH�DQG�SRUWDEOH��
0RUHRYHU��WKH�IODVN�RUJDQL]HU�DQG�JXLGH�VXEV\VWHPV�DUH�GHVLJQHG�VR�WKH\�FDQ�HDVLO\�EH�UHSURGXFHG�
DQG� VWHULOL]HG�� DQG� WKH� TXDQWLW\� SURGXFHG� FDQ� EH� VFDOHG� WR� DFFRPPRGDWH� WKH� YDULRXV� VL]HV� RI�
PDQXIDFWXULQJ�UXQV��6LQFH�RXU�ILQDO�VROXWLRQ�GLG�QRW�DOWHU�WKH�IRXQGDWLRQ�RI�WKH�GHFHOOXODUL]DWLRQ�
SURFHVV��ZH�PDLQWDLQ� WKH� DVVXPSWLRQ� WKDW� RXU� VXEV\VWHPV� DUH� FDSDEOH� RI� SURGXFLQJ� D� XQLIRUP�
SURGXFW�� FDQ� EH� LQWHJUDWHG� LQWR� WKH� FXUUHQW� SURFHVV�� FDQ� EH� HDVLO\� DGRSWHG� E\� VWDII� DQG� DUH�
FRPSDWLEOH�ZLWK�26+$�FRGHV�DQG�SUHYDLOLQJ�LQGXVWU\�VWDQGDUGV��,Q�DGGLWLRQ��WKH�SURFHVV�PXVW�EH�
SHUIRUPHG� LQ� D� ELRVDIHW\� FDELQHW� DQG� VKRXOG� EH� DEOH� WR� DFFRPPRGDWH� DQ\� RWKHU� SURFHVVHV�
FRQGXFWHG� VLPXOWDQHRXVO\�� ZKLFK� ZHUH� ERWK� VDWLVILHG� GXULQJ� SURWRW\SH� WHVWLQJ�� /DVWO\�� WKH�
LPSOHPHQWDWLRQ� RI� RXU� WKUHH� VXEV\VWHPV� GHFUHDVHV� WKH� WRWDO� WLPH� UHTXLUHG� WR� FRPSOHWH� WKH�
GHFHOOXODUL]DWLRQ�SURFHVV��VDWLVI\LQJ�WKLV�UHTXLUHPHQW��2XU�RYHUDOO�SURMHFW�UHTXLUHPHQW�WR�UHGXFH�
)XOO�7LPH�(TXLYDOHQWV��)7(V��ZDV�DOVR�VDWLVILHG��DV�D�UHGXFWLRQ�LQ�WLPH�GHFUHDVHV�WKH�QHFHVVDU\�
WLPH�IRU�RQH�SHUVRQ�WR�ZRUN��

2YHUDOO�� WKH�$Y(1*5V� KDYH� FUHDWHG� D� VXFFHVVIXO��ZRUNLQJ� SURWRW\SH� WR� VWUHDPOLQH� WKH�
&(//YR�PDWUL[�PDQXIDFWXULQJ�SURFHVV��6LQFH�DOO�RI�RXU�UHTXLUHPHQWV�DQG�FRQVWUDLQWV�ZHUH�PHW��
WKHUH� DUH� QR� FKDQJHV� QHHGHG� WR� DFKLHYH� UHPDLQLQJ� JRDOV�� EXW� WKHUH� LV� DOZD\V� URRP� IRU� WKH�
LPSURYHPHQW� RI� RXU� ZRUNLQJ� SURWRW\SH�� $V� D� UHVXOW� RI� WKH� &29,'���� SDQGHPLF�� WKH� SURMHFW�
UHPDLQV�XQILQLVKHG�LQ�WHUPV�RI�SURGXFLQJ�VHYHUDO�SROLVKHG�FRSLHV�RI�HDFK�VXEV\VWHP��7KHUHIRUH��
WKH� $Y(1*5V� KDYH� SURYLGHG� PDQXIDFWXULQJ� UHFRPPHQGDWLRQV� VKRXOG� 6WHP%LR6\V� FKRRVH� WR�
IXUWKHU�WKH�GHYHORSPHQW�RI�RXU�VROXWLRQ��6HFWLRQ�����DQG�$SSHQGL[�������
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���,QWURGXFWLRQ
&(//YR�0DWUL[��D�FHOO�GHULYHG�PDWUL[�SURGXFHG�E\�6WHP%LR6\V��LV�DQ�LGHDO�FHOO�FXOWXUH�

VXEVWUDWH� WKDW� UHFUHDWHV� WKH� FHOO¶V� QDWLYH� PLFURHQYLURQPHQW�� 7KH� SUREOHP� 6WHP%LR6\V� KDV�
LGHQWLILHG�LQYROYHV�VWUHDPOLQLQJ�WKH�&(//YR�PDQXIDFWXULQJ�SURFHVV�LQ�RUGHU�WR�GHFUHDVH�FRVW�E\�
PLQLPL]LQJ�)XOO�7LPH�(TXLYDOHQWV��)7(V��ZLWKRXW�VDFULILFLQJ�SURGXFWLYLW\��)7(V�DUH�WKH�KRXUV�
ZRUNHG� E\� RQH� HPSOR\HH� RQ� D� IXOO�WLPH� EDVLV�� 7KH� JRDO� RI� WKH� VROXWLRQ� LV� WR� RSWLPL]H WKH�
PDQXIDFWXULQJ�SURFHGXUH�WKURXJK�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ RI�GHYLFHV��QRW�WR�UHSODFH�VWHSV�
LQ� WKH�SURFHVV�RU�FKDQJH�RYHUDOO� ODE�RUJDQL]DWLRQ��$Q�RYHUYLHZ�RI� WKH�FXUUHQW�SURFHVV�FDQ�EH�
IRXQG�LQ�$SSHQGL[������

7KH�VFKHGXOH�REMHFWLYHV�ZHUH�WR�SHUIRUP�LQLWLDO�WHVWV�RI�RXU�QHZ�GHYLFH�E\�'HFHPEHU����
������WR�WHVW�D�IXQFWLRQDO�SURWRW\SH�E\�0DUFK����������DQG�WR�SURYLGH�WKH�ILQDO�GHOLYHUDEOHV�E\�
0D\� ��� ������ 2XU� SURMHFW� REMHFWLYH� LV� WR� UHGXFH� )7(V� ZLWKRXW� VDFULILFLQJ� SURGXFWLYLW\� RU�
UHSODFLQJ� VWHSV� LQ� WKH� FXUUHQW� SURFHVV��2XU� IXQFWLRQDO� UHTXLUHPHQWV� LQFOXGH� WKDW� WKH�PRGLILHG�
SURFHVV�VKDOO�HIIHFWLYHO\�ZDVK�DZD\�DOO�GHWHUJHQW�ZLWKRXW�GDPDJLQJ�WKH�&(//YR�0DWUL[��ZKLFK�
FDQ� EH� YHULILHG� WKURXJK� WKH� XVH� RI� D�PLFURVFRSH�� ,Q� DGGLWLRQ�� WKH�PRGLILHG� SURFHVV� VKDOO� EH�
RSWLPL]HG�IRU�WKH�VL]H�7����FHOO�FXOWXUH�IODVN��DQG�WKH�VROXWLRQ�VKRXOG�EH�VFDODEOH�WR�ZRUN�ZLWK�
YDULRXV�VL]HV�RI�PDQXIDFWXULQJ�UXQV��DV�ZHOO�DV�YHUVDWLOH�DQG�SRUWDEOH�WR�ZRUN�LQ�GLIIHUHQW�URRPV�
RI�WKH�IDFLOLW\��,Q�WHUPV�RI�QRQ�IXQFWLRQDO�UHTXLUHPHQWV�� WKH�ILQDO�GHVLJQ�VKDOO�EH�UHSURGXFLEOH�
DQG�SURGXFH�D�XQLIRUP�SURGXFW� WKDW�FRQVXPHUV�FDQ�WUXVW� WR�ZRUN��PD\�GHFUHDVH�WKH�WRWDO� WLPH�
UHTXLUHG�WR�FRPSOHWH�WKH�GHFHOOXODUL]DWLRQ�SURFHVV��VKDOO�EH�VDIH��DQG�DOO�WRROV�RU�GHYLFHV�XVHG�LQ�
WKH�SURFHVV�VKDOO�EH�DEOH�WR�EH�VWHULOL]HG��8QLIRUPLW\�LV�YHULILHG�E\�HQVXULQJ�WKH�PDWUL[�LV�QRW�
GDPDJHG�ZKHQ� ORRNLQJ� XQGHU� D�PLFURVFRSH�� ,Q� WHUPV�RI� LQWHUIDFH� UHTXLUHPHQWV�� WKH� VROXWLRQ�
VKRXOG� EH� DEOH� WR� EH� LQWHJUDWHG� LQWR� WKH� FXUUHQW� SURFHVV�� VKDOO� UHVXOW� LQ� WKH� VDPH� SURGXFW� RU�
VXEVWDQWLDOO\� HTXLYDOHQW�� VKRXOG� EH� LQWXLWLYH� DQG� HDVLO\� DGRSWHG� E\� VWDII� ZLWK� QR� SUHH[LVWLQJ�
NQRZOHGJH�RI�RXU� VROXWLRQ�� VKRXOG�EH�FRPSDWLEOH�ZLWK�SUHYDLOLQJ� LQGXVWU\� VWDQGDUGV�DQG�PD\�
DOORZ�WKH�ELRVDIHW\�FDELQHW�WR�EH�XVHG�IRU�RWKHU�SURFHVVHV�DW�DOO�WLPHV�

7KH� PDLQ� FRQVWUDLQWV� WKDW� ZHUH� FRQVLGHUHG� WKURXJKRXW� WKH� GHVLJQ� SURFHVV� SHUWDLQHG� WR�
VWHULOLW\�� VSDFH� DYDLODEOH� IRU� WKH� SURFHVV�� DQG�PDLQWDLQLQJ� WKH� LQWHJULW\� RI� WKH�&(//YR�0DWUL[��
)LUVWO\�� WKH�SURFHVV�PXVW�EH�SHUIRUPHG� LQ�D� VWHULOH�HQYLURQPHQW�� VSHFLILFDOO\�ZLWKLQ�D�ELRVDIHW\�
FDELQHW�RU�D�FOHDQ�EHQFK��)RU�DQ\�GHYLFH�WKDW�LV�FUHDWHG�WR�VWUHDPOLQH�WKH�SURFHVV��HDFK�FRPSRQHQW�
PXVW�EH�DEOH�WR�EH�VWHULOL]HG�EHIRUH�EHLQJ�SODFHG�LQ�WKH�ELRVDIHW\�FDELQHW��:KHQ�ZRUNLQJ�ZLWK�FHOO�
FXOWXUH�IODVNV��LW�LV�DOVR�LPSHUDWLYH�WKDW�WKH�YHQWHG�VFUHZ�FDSV�UHPDLQ�GU\��DV�DQ\�OLTXLG�HQWHULQJ�
WKH�ILOWHU�ZRXOG�FRPSURPLVH�WKH�VWHULOLW\��7KH�GHYLFHV�EHLQJ�GHYHORSHG�DUH�DOVR�FRQVWUDLQHG�WR�ILW�
ZLWKLQ�WKH�GLPHQVLRQV�RI�D�ELRVDIHW\�FDELQHW�RU�D�FOHDQ�EHQFK��7R�HQVXUH�WKH�LQWHJULW\�RI�WKH�PDWUL[�
LV�QRW�GLVUXSWHG��WKH�GHYLFHV�PXVW�QRW�VFUDSH�WKH�VXUIDFH�RI WKH�FHOO�FXOWXUH�IODVN�DW�DQ\�SRLQW�LQ�WKH�
GHFHOOXODUL]DWLRQ�SURFHVV��,Q�DGGLWLRQ��WKH�SURMHFW�FRVW�PXVW�UHPDLQ�ZLWKLQ�D�������EXGJHW��

7KLV�GHVLJQ�LV�JRYHUQHG�SULPDULO\�E\�WKH�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV�RI�6WHP%LR6\V��
7KHVH�VWDQGDUGV�DQG�SURWRFROV�VHUYH�DV�D�UHIHUHQFH�IRU�ODERUDWRU\�VDIHW\�JXLGHOLQHV�DQG�SURSHU�
FHOO�FXOWXUH�DQG�VWHULOH�WHFKQLTXHV��,Q�DGGLWLRQ��RXU�GHYLFHV�DQG�SURFHVV�PXVW�FRQIRUP�WR�26+$�



�

VDIHW\�VWDQGDUGV�IRXQG�LQ�$SSHQGL[������VXFK�DV�

ż 7KH�(\H�DQG�)DFH�3URWHFWLRQ�VWDQGDUG�����&)5����������
ż 7KH�+DQG�3URWHFWLRQ�VWDQGDUG�����&)5����������
ż 7KH�*HQHUDO�5HTXLUHPHQWV�IRU�$OO�0DFKLQHV�����&)5����������

7KH� GHVLJQ� LV� GLYLGHG� LQWR� WKUHH� VXEV\VWHPV� WKDW� WDFNOH� WKH� WKUHH� PDLQ� LVVXHV� ZH� KDG�
LGHQWLILHG�ODVW�VHPHVWHU��RUJDQL]DWLRQ��DVSLUDWLRQ��DQG�GLVSHQVLQJ��7KH�IODVN�RUJDQL]HU�LV�FDSDEOH�RI�
KROGLQJ�VL[�7����IODVNV�DW�RQH�WLPH�VR�WKDW�WKH\�UHPDLQ�RUJDQL]HG�LQ�WKH�ELRVDIHW\�FDELQHW�DQG�WR�
PDNH� WKH� IODVNV� HDVLO\� DFFHVVLEOH� WR� DVSLUDWH� IURP� DQG� GLVSHQVH� LQWR��2UJDQL]LQJ� WKH� ELRVDIHW\�
FDELQHW� FRQWULEXWHV� WR� VDWLVI\LQJ� WKH� QRQ�IXQFWLRQDO� UHTXLUHPHQW� WR� GHFUHDVH� WKH� RYHUDOO� WLPH�
UHTXLUHG�WR�FRPSOHWH�WKH�GHFHOOXODUL]DWLRQ�SURFHVV��DV�ZHOO�DV�WKH�RYHUDOO�SURMHFW�REMHFWLYH�WR�UHGXFH�
)7(V��7KH�FRPSDFW�GHVLJQ�RI�WKH�IODVN�RUJDQL]HU�DOORZV�VL[�IODVNV�WR�ILW VHFXUHO\�LQVWHDG�RI�KDYLQJ�
WHFKQLFLDQV�SLFN�XS�HDFK�IODVN�RQH�DW�D�WLPH��7KH�JXLGH�ZDV�GHVLJQHG�ZLWK�WKH�LQWHQW�WR�LQFUHDVH�
FRQVLVWHQF\�GXULQJ�WKH�DVSLUDWLRQ�VWHSV�RI�WKH�SURFHVV��7KH�JXLGH�IHDWXUHV�DQ�DQJOH�WKDW�GUDZV�WKH�
OLTXLG�WR�WKH�EDFN�RI�WKH�IODVN� PDNLQJ�LW�HDVLHU�IRU�WHFKQLFLDQV�WR�DVSLUDWH�PRUH�TXLFNO\��,Q�DGGLWLRQ��
WKH� JXLGH� DOORZV� WKH� XVHU� WR� KDYH� D� IUHH� KDQG� LQVWHDG� RI� KROGLQJ� DQG� SRVLWLRQLQJ� HDFK� IODVN�
LQGLYLGXDOO\��GHFUHDVLQJ�WKH�FKDQFH�RI�WKH�XVHU�DFFLGHQWDOO\�GLVUXSWLQJ�WKH�PDWUL[�ZKLOH�DVSLUDWLQJ��
7KH�ODVW�VXEV\VWHP�LV�WKH�OLTXLG�QHWZRUN��ZKLFK�ZDV�GHVLJQHG�ZLWK�WKH�FDSDELOLW\�WR�PHDVXUH�DQG�
GLVSHQVH�WKH�UHTXLUHG�DPRXQW�RI�OLTXLG�IRU�HDFK�UHDJHQW���7KLV�IHDWXUH�FRQWULEXWHV�WR�HQVXULQJ�WKH�
XQLIRUPLW\� RI� WKH� SURGXFW� DQG WR WKH� IXQFWLRQDO� UHTXLUHPHQW� RI HIIHFWLYHO\� ZDVKLQJ� DZD\� DOO�
GHWHUJHQW��0RUHRYHU��WKH�OLTXLG�QHWZRUN�FDQ�UDQJH�IURP�WKH�XVH�RI�RQH�WR�WKUHH�IUDPHV��PDNLQJ�LW�
YHUVDWLOH��SRUWDEOH��DQG�VFDODEOH�WR�WKH�VL]H�RI�WKH�PDQXIDFWXULQJ�UXQ��7KH�FKRVHQ�GLPHQVLRQV�DQG�
PDWHULDO� RI� HDFK� VXEV\VWHP�DGGUHVV� WKH� VWHULOLW\� DQG� VL]H� FRQVWUDLQWV�� DV�ZHOO� DV� WKH� VDIHW\� DQG�
LQWHUIDFH�UHTXLUHPHQWV�

7KH�$Y(1*5V�DOVR�GHYHORSHG�DVVXPSWLRQV�UHODWHG�WR�WKH�SURMHFW�VFRSH�LQ�RUGHU�WR�VDWLVI\�
SURMHFW� UHTXLUHPHQWV� DQG� WKH� RYHUDOO� SURMHFW� REMHFWLYH�� )RU� H[DPSOH�� ZH� DVVXPHG� WKH� ODE�
WHFKQLFLDQV�XWLOL]LQJ�WKH�QHZ�GHYLFHV�DUH�IDPLOLDU�ZLWK�VWDQGDUG�VWHULOH�WHFKQLTXHV�DQG�ZLOO�KDYH�
DFFHVV� WR� WKH� DSSURSULDWH� WRROV� DQG� LQGXVWU\� VWDQGDUG� FHOO� FXOWXUH�PDWHULDOV��7KLV� DVVXPSWLRQ� LV�
EDVHG�RQ�6WHP%LR6\V�EHLQJ�D�VPDOO�ELRWHFKQRORJ\�FRPSDQ\�ZLWK�D�ODERUDWRU\�HQYLURQPHQW�WKDW�LV�
HTXLSSHG� ZLWK� VWDQGDUG� FHOO� FXOWXUH� HTXLSPHQW� DQG� VWDII� WKDW� URXWLQHO\� UXQ� H[SHULPHQWV� DQG�
PDQXIDFWXUH� FHOO�GHULYHG� UHVHDUFK� SURGXFWV�� ,Q� DGGLWLRQ�� SHU� 6WHP%LR6\V¶� VWDQGDUG� RSHUDWLQJ�
SURFHGXUHV�� WKH� FXUUHQW� SURFHVVHV� EHLQJ� XWLOL]HG� UHVXOW� LQ� VRPH� GHJUHH� RI� YDULDELOLW\� LQ� IOXLG�
YROXPHV�DGGHG�DQG�UHPRYHG��7KHUHIRUH��ZH�DUH�DVVXPLQJ�YDULDELOLW\�ZLWKLQ�����LV�DFFHSWDEOH��
6LQFH� RXU� ILQDO� VROXWLRQ� GLG� QRW� DOWHU� WKH� IRXQGDWLRQ� RI� WKH� GHFHOOXODUL]DWLRQ� SURFHVV� ZH� DOVR�
PDLQWDLQ�WKH�DVVXPSWLRQ�WKDW�RXU�VXEV\VWHPV�DUH�FDSDEOH�RI�SURGXFLQJ�D�XQLIRUP�SURGXFW��/DVWO\��
ZH�DVVXPHG�ZH�ZRXOG�KDYH�DFFHVV�WR�D�ELRVDIHW\�FDELQHW�IRU�WHVWLQJ�WKH�SURWRW\SH��VLPLODU�WR�WKH�
HQYLURQPHQW�DW�6WHP%LR6\V�
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���2YHUYLHZ�RI�WKH�)LQDO�'HVLJQ
2XU� FKRLFH� WR� GHVLJQ� WKUHH� VHSDUDWH� EXW� FRPSDWLEOH� VXEV\VWHPV� ZDV� VXSSRUWHG� E\� RXU�

HYDOXDWLRQ�RI�H[LVWLQJ�FHOO�FXOWXUH�WHFKQRORJ\��WKH�FXUUHQW�FHOO�FXOWXUH�WHFKQLTXHV�DQG�HTXLSPHQW�
XWLOL]HG� E\� 6WHP%LR6\V�� DQG� WKH� FRPSDQ\¶V� GHVLUH� WR� VWUHDPOLQH� WKHLU FXUUHQW� SURFHVV�� 7KH�
0XOWL)OR�);�IURP�%LRWHN� LV�DQ�DXWRPDWHG�PXOWL�PRGH� UHDJHQW�GLVSHQVHU� WKDW�6WHP%LR6\V�XVHV�
ZKHQ�ZRUNLQJ�ZLWK�PLFURSODWHV�>�@��7KLV�V\VWHP�LV�DEOH�WR�DOWHUQDWH�EHWZHHQ�DVSLUDWLQJ�UHDJHQWV�
IURP�DQG�GLVSHQVLQJ�QHZ�UHDJHQWV�LQWR�WKH�ZHOOV�RI���WR�����ZHOO�PLFURSODWHV�DQG�GRHV�VR�ZLWKRXW�
GDPDJLQJ� WKH��'�RU��'�FHOO� VWUXFWXUHV�ZLWKLQ� WKH�ZHOOV��7KH�%LR6WDFN�0LFURSODWH�6WDFNHU� LV�D�
VHSDUDWH�GHYLFH�WKDW�LV�FRPSDWLEOH�ZLWK�WKH�0XOWL)OR�);�DQG�RUJDQL]HV�VWDFNV�RI�ZHOO�SODWHV�DV�LW�
WUDQVIHUV�RQH�SODWH�DW�D�WLPH��)LJXUH����

)LJXUH����%LR7HN¶V�0XOWL)OR�);��OHIW��DQG�%LR6WDFN�0LFURSODWH�6WDFNHU��ULJKW��VKRZQ�
RSHUDWLQJ�RQ�ZHOO�SODWHV�>�@

$OWKRXJK�WKH�0XOWL)OR�);�DQG�%LR6WDFN�DUH�RQO\�FRPSDWLEOH�ZLWK�ZHOO�SODWHV��ZH�GUHZ�D�
ORW�RI�LQVSLUDWLRQ�IRU�RXU�GHVLJQV�IURP�WKHVH�GHYLFHV��7KH�IODVN�RUJDQL]HU�VXEV\VWHP�ZLOO�DFW�LQ�D�
VLPLODU�ZD\� WR� WKH�%LR6WDFN� E\� NHHSLQJ� VWDFNV� RI� FHOO� FXOWXUH� IODVNV� RUJDQL]HG� WKURXJKRXW� WKH�
GHFHOOXODUL]DWLRQ�SURFHVV��2QH�DVSHFW�RI�WKH�0XOWL)OR�);�WKDW�SOD\HG�LQWR�RXU�GHVLJQ�RI�WKH�OLTXLG�
QHWZRUN�ZDV�WKH�XVH�RI�VHSDUDWH�GLVSHQVLQJ�PDQLIROGV�IRU�GLIIHUHQW�UHDJHQWV�VR�WKH\�GR�QRW�PL[�DW�
DQ\� SRLQW��$VSLUDWLQJ� DQG� GLVSHQVLQJ PDQLIROGV� IRU� WKH�0XOWL)OR�);� DUH� DOVR� NHSW� DV� VHSDUDWH�
HQWLWLHV��ZKLFK�IXUWKHU�LQIOXHQFHG�RXU�GHFLVLRQ�WR�FUHDWH�WKUHH�VHSDUDWH�VXEV\VWHPV�UDWKHU�WKDQ�RQH�
XQLILHG� V\VWHP�� RQH� IRU� RUJDQL]LQJ� �IODVN� RUJDQL]HU��� RQH� IRU� DVSLUDWLQJ� �JXLGH��� DQG� RQH� IRU�
GLVSHQVLQJ��OLTXLG�QHWZRUN���

7KH�IROORZLQJ�VHFWLRQV�SURYLGH�GHVFULSWLRQV�RI�RXU�FRPSOHWH�V\VWHP�DQG�HDFK�RI�LWV�WKUHH�
VXEV\VWHPV��UHIHUHQFHV�WR�WKH�DSSOLFDEOH�SURMHFW�UHTXLUHPHQWV�DQG�FRQVWUDLQWV��DQG�H[SODQDWLRQV�RI�
WKH�FKDQJHV�WKDW�KDYH�EHHQ�PDGH�VLQFH�WKH�VXEPLVVLRQ�RI�WKH�SUHOLPLQDU\�GHVLJQ�UHSRUW��3'5���:H�
KDYH�DOVR�SURYLGHG�D�EULHI�VXPPDU\�RI�WKH�FRQVWUXFWLRQ�PHWKRGV�DQG�HTXLSPHQW�XVHG�WR�PDNH�WKH�
ILQDO�SURWRW\SHV�RI�HDFK�VXEV\VWHP��%HFDXVH�ZH�ZHUH�QRW�DEOH�WR�SURGXFH�VHYHUDO�FRSLHV�RI� WKH�
IODVN�RUJDQL]HU DQG�JXLGH�RU�FRQVWUXFW�DGGLWLRQDO�IUDPHV�IRU�WKH�OLTXLG�QHWZRUN�DV�ZH�KDG�KRSHG��
ZH�KDYH�DOVR�SURYLGHG�UHFRPPHQGDWLRQV�IRU�PDQXIDFWXULQJ�ODUJHU�TXDQWLWLHV�RI�HDFK�VXEV\VWHP�
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����&RPSOHWH�6\VWHP
$V�SUHYLRXVO\�VWDWHG��RXU�ILQDO�GHVLJQ�LV�FRPSRVHG�RI�WKUHH�LQGLYLGXDO�VXEV\VWHPV��WKH�IODVN�

RUJDQL]HU�� JXLGH�� DQG� OLTXLG� QHWZRUN�� WKDW� FRPH� WRJHWKHU� WR� IXOILOO� WKH� SULPDU\� IXQFWLRQ� RI�
VWUHDPOLQLQJ�6WHP%LR6\V¶�GHFHOOXODUL]DWLRQ�SURFHVV��$IWHU�SODFLQJ�VL[�IODVNV�LQWR�D�IODVN�RUJDQL]HU��
WKH�XVHU�PRYHV�WKH�IODVNV�DV�D XQLW�IURP�WKH�JXLGH��ZKHUH�DVSLUDWLRQ�RFFXUV��WR�WKH�OLTXLG�QHWZRUN��
ZKHUH�UHDJHQWV�DUH�GLVSHQVHG��7KLV�PRYHPHQW�EHWZHHQ�WKH�WZR�VXEV\VWHPV�FRQWLQXHV�DV�WKH�XVHU�
SURJUHVVHV�WKURXJK�WKH�VWHSV�RI�WKH�GHFHOOXODUL]DWLRQ�SURFHVV��$�PRUH�GHWDLOHG�GHVFULSWLRQ�RI KRZ�
WKH�FRPSOHWH�V\VWHP�VKRXOG�EH�VHW�XS�DQG�RSHUDWHG�LV�SURYLGHG�LQ�$SSHQGL[������

7KH�PDMRULW\�RI�RXU�SURMHFW�UHTXLUHPHQWV�DQG�FRQVWUDLQWV�DSSO\�WR�WKH�FRPSOHWH�V\VWHP�DQG�
WKHUHIRUH�KDG�WR�EH�FRQVLGHUHG�IRU�ERWK�WKH�GHVLJQ�DQG�FRQVWUXFWLRQ�RI�WKH�LQGLYLGXDO�VXEV\VWHPV�
DQG�IRU�WKH�GHVLJQ�RI�RXU�VROXWLRQ�DV�D�ZKROH��L�H��KRZ�WKH�VXEV\VWHPV�FRPH�WRJHWKHU�WR�FRPSOHWH�
WKH�SURFHVV���0RUH�VSHFLILFDOO\��ZH�GHVLJQHG�RXU�FRPSOHWH�V\VWHP�ZLWK�WKH�IROORZLQJ�FRQVWUDLQWV�
LQ�PLQG�� DYDLODEOH� VSDFH� IRU� WKH� SURFHVV�� VWHULOLW\��PDLQWDLQLQJ� WKH� LQWHJULW\� RI� WKH�PDWUL[�� DQG�
UHPDLQLQJ�ZLWKLQ WKH�������EXGJHW��,Q�DGGLWLRQ��WKH�IROORZLQJ�UHTXLUHPHQWV�ZHUH�FRQVLGHUHG��WKH�
GHVLJQ�VROXWLRQ�LV�LQWXLWLYH��VFDODEOH��YHUVDWLOH��SRUWDEOH��UHSURGXFLEOH��FRPSDWLEOH�ZLWK�SUHYDLOLQJ�
LQGXVWU\�VWDQGDUGV��FDQ�EH�LQWHJUDWHG�LQWR�WKH�FXUUHQW�SURFHVV�ZKLOH�UHVXOWLQJ�LQ�WKH�VDPH�SURGXFW��
DQG�FDQ�EH�XVHG�WR�VDWLVI\�WKH�RYHUDOO�SURMHFW�REMHFWLYH�RI�UHGXFLQJ�)7(V��WKH�XVH�RI�WKH�FRPSOHWH�
V\VWHP�ZLOO�DOVR�GHFUHDVH�WKH�WRWDO�WLPH�UHTXLUHG�WR�FRPSOHWH�WKH�SURFHVV�ZKLOH�PDLQWDLQLQJ�D�VDIH�
HQYLURQPHQW��DOO�GHYLFHV�VKRXOG�EH�DEOH�WR�EH�VWHULOL]HG��DQG�WKHUH�VKRXOG�EH�URRP�LQ�WKH�ELRVDIHW\�
FDELQHW�WR�SHUIRUP�RWKHU�SURFHVVHV�

7KH�$Y(1*5V�KDYH�PDGH�VHYHUDO�FKDQJHV�WR�RXU�RYHUDOO�GHVLJQ�VLQFH�WKH�VXEPLVVLRQ�RI�
WKH�3'5��)LUVW��ZH�KDYH�DGMXVWHG�RXU�VWHULOLW\�DQG�DYDLODEOH�VSDFH�UHTXLUHPHQWV�UHODWHG�WR�WKH�XVH�
RI�D�ELRVDIHW\�FDELQHW�WR�DOVR�LQFOXGH�WKH�XVH�RI�D�FOHDQ�EHQFK��SHU�'U��%ORFN¶V�UHFRPPHQGDWLRQ��
$�FOHDQ�EHQFK�LV�VLPLODU�WR�D�ELRVDIHW\�FDELQHW�LQ�WKDW�LW�VXSSOLHV�WKH�ZRUN�VXUIDFH�ZLWK�ILOWHUHG�DLU�
WR�SUHYHQW�FRQWDPLQDWLRQ��+RZHYHU��D�FOHDQ�EHQFK�GRHV�QRW�KDYH�WKH�IURQW�JODVV�SDQHO�WKDW�VHUYHV�
WR�DOVR�SURWHFW�WKH�ODE�WHFKQLFLDQ�DQG�WKH�VXUURXQGLQJ�HQYLURQPHQW�IURP�DHURVROV�OHDYLQJ�WKH�ZRUN�
VXUIDFH��:H�KDYH�DOVR�FKRVHQ�WR�QDUURZ�RXU�IRFXV�DQG�RSWLPL]H�RXU�GHVLJQ�IRU�RQO\�WKH�7����FHOO�
FXOWXUH� IODVNV�� 7KHUHIRUH�� ZH� KDYH� UHPRYHG� WKH� RULJLQDO� GHVLJQ� UHTXLUHPHQW� RI�� ³7KH� FXUUHQW�
SURFHVV�VKDOO�EH�RSWLPL]HG�IRU�WKH�VL]H�7����FHOO�FXOWXUH�IODVN��EXW�VKRXOG�EH�RSWLPL]HG�IRU�WKH�VL]H�
7���DV�ZHOO�´�$�IODVN�RUJDQL]HU�WKDW�ILWV�WKH�GLPHQVLRQV�RI�WKH�7���IODVNV�FDQ�EH�SURGXFHG�LI�GHVLUHG�
E\�VFDOLQJ�GRZQ�WKH�FXUUHQW�&$'�ILOH��

$QRWKHU�PDMRU�FKDQJH�WR�RXU�RYHUDOO�GHVLJQ�ZDV�UHPRYLQJ�WKH�DVSLUDWRU�DGDSWHU�IURP�RXU�
OLVW�RI� VXEV\VWHPV��7KLV�GHYLFH�ZDV� LQWHQGHG� WR�DOORZ� WKH�XVHU� WR�DVSLUDWH� IURP�PXOWLSOH�IODVNV�
VLPXOWDQHRXVO\�� $IWHU� UXQQLQJ� SUHOLPLQDU\� WHVWV� LQ� WKH� ELRVDIHW\� FDELQHW�� ZH� QRWLFHG� WKDW� WKH�
DQWLFLSDWHG�VL]H�RI�WKH�DVSLUDWRU�DGDSWHU�DQG�WKH�DFWLRQ�UHTXLUHG�IRU�LQVHUWLQJ WKH�DVSLUDWRU�WLSV�LQWR�
WKH�IODVNV�ZRXOG�QRW�EH�HUJRQRPLF��,Q�DGGLWLRQ��DIWHU�IXUWKHU�HYDOXDWLRQ�ZH�GHWHUPLQHG�WKDW� WKH�
WLPH�LW�ZRXOG�WDNH�WR�OLQH�WKH�DGDSWHU�XS�ZLWK�WKH�IODVN�RUJDQL]HU�PLJKW�RIIVHW�WKH�WLPH�VDYLQJV�WKDW�
ZRXOG�EH�REVHUYHG�IURP�LWV�XVH��7KLV�VXEV\VWHP�KDV�EHHQ�UHSODFHG�E\�WKH�³JXLGH´�ZKLFK�KDV�JRQH�
WKURXJK�D�VHULHV�RI�GHVLJQ�FKDQJHV�LWVHOI��$V�D�UHVXOW�RI� WKHVH�FKDQJHV�� LQVWHDG�RI�DVSLUDWLQJ�VL[�
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IODVNV�DW�RQFH��WKH�XVHU�ZLOO�DVSLUDWH�IURP�LQGLYLGXDO�IODVNV�WKDW�DUH�FRQWDLQHG�LQ�WKH�IODVN�RUJDQL]HU�
DQG�SODFHG�RQ�WKH�JXLGH�
����)ODVN�2UJDQL]HU

7KH�SULPDU\�IXQFWLRQ�RI�WKH�IODVN�RUJDQL]HU��)LJXUH����LV�WR�KROG�VL[�IODVNV�FRPSDFWO\�WR�
DOORZ�IRU�HDV\�PRYHPHQW�DURXQG�WKH�ZRUNVSDFH�DQG�WR�SRVLWLRQ�WKH�IODVNV�IRU�WKH�DVSLUDWLQJ�DQG�
GLVSHQVLQJ�VWHSV��7R�XVH�WKLV�VXEV\VWHP��SODFH�WKH�IODVN�RUJDQL]HU�IODW�RQ�WKH�ZRUNVXUIDFH��RULHQW�D�
VWDFN�RI�VL[�IODVNV�VR�WKH�PDWUL[�LV�IDFLQJ�WR�\RXU�ULJKW��WKHQ�VOLGH�WKH�IODVNV�LQWR�WKH�RUJDQL]HU�DW�DQ�
DQJOH�ZLWK� WKH�FDSV� IDFLQJ� IRUZDUG��7KH�PDLQ�FRQVWUDLQW� WKDW�DSSOLHV� WR� WKH�GHVLJQ�RI� WKH� IODVN�
RUJDQL]HU�LV�WKDW�LW�PXVW�EH�DEOH�WR�EH�VWHULOL]HG��7R�FRQIRUP�WR�WKLV�FRQVWUDLQW���'�SULQWHG�IODVN�
RUJDQL]HUV�PD\�EH�VWHULOL]HG�ZLWK�����HWKDQRO��XOWUDYLROHW�OLJKW��RU�HWK\OHQH�R[LGH��RU�VKRXOG�EH�
SULQWHG�XVLQJ�D�ILODPHQW�WKDW�FDQ�EH�DXWRFODYHG��$QRWKHU�UHTXLUHPHQW�WKDW�VSHFLILFDOO\�DSSOLHG�WR�
WKH�IODVN�RUJDQL]HU�ZDV�WKDW�WKH�GHVLJQ�LV�RSWLPL]HG�IRU�WKH�VL]H�7����FHOO�FXOWXUH�IODVN��7KLV�ZDV�
DFKLHYHG�E\�EDVLQJ�RXU�RULJLQDO�GLPHQVLRQV�IRU�WKH�IODVN�RUJDQL]HU�RQ�WKH�GLPHQVLRQV�RI�D�VWDFN�RI�
VL[�7����FHOO�FXOWXUH�IODVNV�SURYLGHG�E\�6WHP%LR6\V��$�JDPPD�SURWRW\SH�RI�WKH�IODVN�RUJDQL]HU�
ZDV��'�SULQWHG�LQ�WKH�VSULQJ�VHPHVWHU��DQG�QR�DGMXVWPHQWV�KDYH�EHHQ�PDGH�WR�WKH�RYHUDOO�GHVLJQ�
RI� WKLV� VXEV\VWHP��+RZHYHU�� LQ� UHJDUG� WR� WKH�PDWHULDO XVHG�IRU� WKLV� VXEV\VWHP��ZH�KDYH�PRYHG�
DZD\�IURP�RXU�UHFRPPHQGDWLRQ�RI�XVLQJ�SRO\SURS\OHQH�DQG�KDYH�SURYLGHG�QHZ�VXJJHVWLRQV�IRU�
PDWHULDOV�LQ�6HFWLRQ�����DQG�$SSHQGL[�����WKDW�VKRXOG�KHOS�WR�LPSURYH�WKH�HDVH�RI�PDQXIDFWXULQJ��

)LJXUH����)ODVN�2UJDQL]HU

����*XLGH
7KH�JXLGH�VXEV\VWHP�FDQ�EH�XVHG�WR�SRVLWLRQ�WKH�IODVNV�DW�WKH�SURSHU�DQJOH�IRU�WKH�DVSLUDWLRQ�

VWHSV��7R�XVH�WKLV�VXEV\VWHP��VLPSO\�VOLGH�WKH�IODVN�RUJDQL]HU�RQ�WKH�JXLGH�XQWLO� LW�KLWV� WKH�EDFN�
VXSSRUW� �)LJXUH� ���� 1R� DGGLWLRQDO� UHTXLUHPHQWV� RU� FRQVWUDLQWV� RWKHU� WKDQ� WKRVH� OLVWHG� IRU� WKH�
FRPSOHWH� V\VWHP� LQ� 6HFWLRQ� ���� DSSOLHG� GLUHFWO\� WR� WKH� GHVLJQ� RI� WKH� JXLGH�� 1RZ� ORRNLQJ�
VSHFLILFDOO\�DW�GHVLJQ�FKDQJHV�IRU�WKH�JXLGH�VXEV\VWHP��WKH�DQJOH�RI�WKH�JXLGH�EHJDQ�DW�����DQG�ZDV�
DGMXVWHG�WR�WKH�ILQDO�DQJOH�RI�����WR�LQFUHDVH�FRPIRUW�GXULQJ WKH XVH�RI�RXU�EHWD�SURWRW\SH�DQG�WKH�
ILQDO�URXQG�RI�WHVWLQJ��7KH�EHWD�SURWRW\SH�RI�WKH�JXLGH�ZDV�DOVR�FRQVWUXFWHG�ZLWKRXW�WKH�DGGLWLRQDO�
DUPV� WKDW� ZHUH� XVHG� LQ� WKH� DOSKD�SURWRW\SH� WR� QDYLJDWH� WKH� DVSLUDWRU WLS� LQWR� WKH� DSSURSULDWH�
SRVLWLRQ��:H�UHPRYHG�WKLV�FRPSRQHQW�RI�WKH�JXLGH�DV�ZH�GLVFRYHUHG�WKH�DUPV�UHVWULFWHG�WKH�PRWLRQ�
RI�WKH�DVSLUDWRU�WLS�DQG�FDXVHG�OLPLWHG�YLVLELOLW\�RI�WKH�LQVLGH�RI�WKH�IODVN��7KH�XVH�RI�WKH�DUPV�WR�
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JXLGH�WKH�DVSLUDWRU�WLS�DOVR�LQFUHDVHG�WKH�DPRXQW�RI�WLPH�LW�WRRN�WR�SODFH�WKH�WLS�LQWR�WKH�IODVN��ZKLFK�
ZRUNV�DJDLQVW�RXU�PDLQ�JRDO�RI�UHGXFLQJ�WKH�WLPH�WR�FRPSOHWH�WKH�GHFHOOXODUL]DWLRQ�SURFHVV��7KH�
UHPDLQLQJ�ZHGJH�FRPSRQHQW�RI�WKH�JXLGH�KROGV�WKH�IODVNV�DW�D�FRPIRUWDEOH�DQG�VWHDG\�DQJOH�IRU�
DVSLUDWLRQ� LQVWHDG� RI� WKH� ODE� WHFKQLFLDQ� KDYLQJ� WR� KROG� WKH� IODVN� RUJDQL]HU� ZLWK� RQH� KDQG� DQG�
DVSLUDWH�ZLWK�WKH�RWKHU�

)LJXUH����*XLGH
����/LTXLG�1HWZRUN

7KH�OLTXLG�QHWZRUN��)LJXUH���� LV�GHVLJQHG�WR�HOLPLQDWH�WKH�XVH�RI�D�SLSHWWH�FRQWUROOHU�E\�
DOORZLQJ�WKH�XVHU�WR�DXWRPDWLFDOO\�PHDVXUH�DQG�GLVSHQVH�WKH�SURSHU�DPRXQW�RI�OLTXLG��SKRVSKDWH�
EXIIHUHG�VDOLQH��GHLRQL]HG�ZDWHU��RU�GHWHUJHQW��LQWR�HDFK�IODVN��7KH�OLTXLG�QHWZRUN�LV�FRPSRVHG�RI�
D�IUDPH�DQG�D�GLVSHQVLQJ�PHFKDQLVP��ZKLFK�FRQVLVWV�RI�WKH�UHDJHQW�ERWWOH��WXELQJ�DQG�DGDSWHG�VKRW�
GLVSHQVHU �$SSHQGL[�������7R�XVH�WKH�OLTXLG�QHWZRUN��SODFH�WKH�VL[�IODVNV�FRQWDLQHG�LQ� WKH�IODVN�
RUJDQL]HU�GLUHFWO\�XQGHU�WKH�GLVSHQVLQJ�PHFKDQLVP�WKDW�LV�DWWDFKHG�WR�WKH�UHDJHQW�ERWWOH�DQG�WXELQJ��
7R�GLVSHQVH��FHQWHU�WKH�GLVSHQVLQJ�PHFKDQLVP�DERYH�RQH�IODVN�DQG�SUHVV�GRZQ�WR�UHOHDVH�WKH�SUH�
PHDVXUHG�OLTXLG��WKHQ�UHSHDW�IRU�WKH�UHPDLQLQJ�ILYH�IODVNV��7KH�UHTXLUHPHQWV�WKDW�DSSOLHG�GLUHFWO\�
WR� WKH�GHVLJQ�RI� WKH� OLTXLG�QHWZRUN�VXEV\VWHP� LQFOXGHG�HIIHFWLYHO\�ZDVKLQJ�DZD\�DOO�GHWHUJHQW�
ZLWKRXW�GDPDJLQJ� WKH�PDWUL[��FUHDWLQJ�D� V\VWHP� WKDW� LV�YHUVDWLOH�DQG�SRUWDEOH��DQG�SURGXFLQJ�D�
XQLIRUP�SURGXFW��

7KH� SULPDU\� FKDQJH�PDGH� WR� WKH� OLTXLG� QHWZRUN� VLQFH� WKH� 3'5� LV� WKDW� LW� LV� QR� ORQJHU�
GHVLJQHG� WR� GLVSHQVH� LQWR� VL[� IODVNV� VLPXOWDQHRXVO\�� ,QVWHDG�� OLTXLG�ZLOO� VWLOO� EH� GLVSHQVHG� LQWR�
IODVNV�RQH�DW�D�WLPH�ZKLOH�WKH\�DUH�KHOG�LQ�WKH�IODVN�RUJDQL]HU��7KLV�FKDQJH�ZDV�PDGH�LQ�DQ�HIIRUW�
WR�UHGXFH�WKH DPRXQW�RI�VSDFH�WKDW�LV�WDNHQ�XS�E\�WKH�OLTXLG�QHWZRUN�LQ�WKH�%6&�RU�FOHDQ�EHQFK��
$Q�DVVXPSWLRQ�IRU�WKH�DFFHSWDEOH�OHYHO�RI�OLTXLG�YROXPH�YDULDELOLW\��������KDV�DOVR�EHHQ�DGGHG�
VLQFH� WKH� 3'5� WR� FRQIRUP� WR�6WHP%LR6\V¶� VWDQGDUG� RSHUDWLQJ� SURFHGXUHV��$GMXVWPHQWV� WR� WKH�
GLPHQVLRQV�RI�WKH�OLTXLG�QHWZRUN�ZHUH�PDGH�EHWZHHQ�WKH�FRQVWUXFWLRQ�RI�WKH�DOSKD�SURWRW\SH�DQG�
WKH�GHVLJQ�RI�WKH�EHWD�SURWRW\SH�LQ�RUGHU�WR�LQFUHDVH�VWDELOLW\��$�UHPDLQLQJ�GHVLJQ�FKDQJH�WKDW�ZDV�
QRW� DEOH� WR� EH� DGGUHVVHG� GXH� WR� WKH� FKDQJH� WR� UHPRWH� OHDUQLQJ� ZDV� DGDSWLQJ� WKH� GLVSHQVLQJ�
PHFKDQLVP� WR� DFFRPPRGDWH� ��PO�� 2QH� SRWHQWLDO� VROXWLRQ� WR� WKLV� LV� WR� DGG� D� VHW� DPRXQW� RI�
K\GURSKRELF�PDWHULDO�WR�WKH�GLVSHQVLQJ�PHFKDQLVP�FRQWDLQHU��UHGXFLQJ�WKH�SRVVLEOH�OLTXLG�YROXPH�
IURP����WR���PO�
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)LJXUH��� /LTXLG�1HWZRUN

����&RQVWUXFWLRQ�0HWKRGV�DQG�(TXLSPHQW�8VHG
(DFK�RI�RXU�WKUHH�VXEV\VWHPV�ZHUH�FRQVWUXFWHG�XVLQJ�HTXLSPHQW�SURYLGHG�LQ� WKH�7ULQLW\�

8QLYHUVLW\�0DNHUVSDFH��7KH�JDPPD�SURWRW\SH�RI� WKH� IODVN�RUJDQL]HU�DQG�EHWD�SURWRW\SH�RI� WKH�
JXLGH� ZHUH� SULQWHG� XVLQJ� D� 6WUDWDV\V� )RUWXV� ���� �'� SULQWHU� DQG� $%6� SODVWLF� ILODPHQW�� 7KHVH�
SURWRW\SHV� DQG� WKH� ILQDO� )XVLRQ� ���� &$'� ILOHV� DUH� LQFOXGHG� LQ� RXU� ILQDO� GHOLYHUDEOHV� WR�
6WHP%LR6\V�� 7KH� DOSKD�SURWRW\SH� RI� WKH� OLTXLG� QHWZRUN� ZDV� FRQVWUXFWHG� XVLQJ� YDULRXV� ZRRG�
ZRUNLQJ�WRROV�PDFKLQHV�LQ�WKH�0DNHUVSDFH��$�OLVW�RI�PDWHULDOV�DQG�FRQVWUXFWLRQ�VWHSV�IRU�WKLV�DOSKD�
SURWRW\SH�DUH�SURYLGHG�LQ�$SSHQGL[������'XH�WR�WKH�&29,'����SDQGHPLF��ZH�ZHUH�QRW�DEOH�WR�
FRQVWUXFW�DQG�WHVW�D�EHWD�SURWRW\SH�LQ�0DUFK�DV�SODQQHG��$�GHWDLOHG�OLVW�RI�VXJJHVWHG�PDWHULDOV�DQG�
FRQVWUXFWLRQ�VWHSV�IRU�WKH�EHWD�SURWRW\SH�DUH�SURYLGHG�LQ�$SSHQGL[������DORQJ�ZLWK�UHFRPPHQGHG�
WHVWV�IRU�HYDOXDWLQJ�WKLV�XSGDWHG�SURWRW\SH��

����0DQXIDFWXUHU�5HFRPPHQGDWLRQV�
$� VXPPDU\� RI� WKH� TXRWHV� ZH� UHFHLYHG� IURP� FXVWRP� �'� SULQWLQJ� FRPSDQLHV� VXFK� DV�

6WUDWDV\V�DQG�)RUHFDVW��'�LV� LQFOXGHG�LQ�$SSHQGL[������,I�6WHP%LR6\V�GHFLGHV�WR�SURFHHG�ZLWK�
PDQXIDFWXULQJ� D� ODUJHU� TXDQWLW\� RI� WKH� IODVN� RUJDQL]HU� DQG� JXLGH� VXEV\VWHPV�� WKH� LQIRUPDWLRQ�
SURYLGHG�LQ�7DEOH�������FDQ�KHOS�GHFLGH�ZKLFK�URXWH�LV�LQ�WKH�EHVW�LQWHUHVW�RI�WKH�FRPSDQ\��)RU�D�
PDQXIDFWXULQJ�UXQ�RI�����IODVNV��URXJKO\����IODVN�RUJDQL]HUV�DQG�RQH�WR�WKUHH�JXLGHV�ZRXOG�EH�
XWLOL]HG�� 7DEOHV� ������ DQG� ������ GLVSOD\� SUHOLPLQDU\� FRVW� HVWLPDWHV� IRU� DQ� RUGHU� RI� ��� IODVN�
RUJDQL]HUV�DQG���JXLGHV�IURP�HDFK�PDQXIDFWXULQJ�FRPSDQ\�

7KH�PDWHULDO�VHOHFWLRQ�VKRXOG�FRQVLGHU�WKH�YDULRXV�HQYLURQPHQWV�HDFK�VXEV\VWHP�ZLOO�EH�
H[SRVHG�WR�DQG�WKH�WDVNV�WKH\�DUH�EHLQJ�XVHG�WR�FRPSOHWH��7KH�IODVN�RUJDQL]HU�DQG�JXLGH�ZLOO�EH�
XWLOL]HG�LQ�D�%6&�RU�D�FOHDQ�EHQFK��DQG�WKH\�ZLOO�QRW�EH�H[SRVHG�WR�DQ\�H[WUHPH�ZHDWKHU�FRQGLWLRQV��
ODUJH� IRUFHV�SUHVVXUHV�� RU� H[WUHPH� WHPSHUDWXUHV�� 7KH� SUHIHUUHG� PHWKRG� IRU� VWHULOL]LQJ� HDFK�
VXEV\VWHP� VKRXOG� DOVR� EH� FRQVLGHUHG� ZKHQ� FKRRVLQJ� D� PDWHULDO�� $OO� PDWHULDOV� OLVWHG� PD\� EH�



�

VWHULOL]HG�XVLQJ�����HWKDQRO��XOWUDYLROHW�OLJKW� RU�HWK\OHQH�R[LGH�JDV��+RZHYHU��RQO\�8/7(0������
KDV�D�KLJK�HQRXJK�WKHUPDO�UHVLVWDQFH�WR�EH�DXWRFODYHG��,Q�WHUPV�RI�VWUXFWXUH��WKH�GLIIHUHQFH�EHWZHHQ�
VSDUVH�DQG�VROLG�LV�KRZ�WKH�REMHFW�LV�SULQWHG��%RWK�VSDUVH�DQG�VROLG�SULQWLQJ�PD\�DSSHDU�VROLG�IURP�
DIDU��EXW�VSDUVHO\�SULQWHG�REMHFWV�FRQWDLQ�KRQH\FRPE�OLNH�VWUXFWXUHV��7KH�PDMRULW\�RI�RXU�TXRWHV�
XVH�WKH�SURFHVV�RI�IXVHG�GHSRVLWLRQ�PRGHOLQJ��)'0���ZKHUH�WKH�SDUW�LV�SULQWHG�OD\HU�E\�OD\HU�E\�
KHDWLQJ�DQG�H[WUXGLQJ�D�WKHUPRSODVWLF�ILODPHQW��7KLV�WHFKQRORJ\�LV�UHOLDEOH�DQG�LV�DEOH�WR�SURGXFH�
VWURQJ�DQG�VWDEOH�SDUWV�ZLWK�DFFXUDWH�GLPHQVLRQV��3RO\-HW�WHFKQRORJ\�LV�PRUH�RIWHQ�XVHG�IRU�ILQDO�
SURGXFWV�WKDW�KDYH�PRUH�FRPSOH[�IHDWXUHV�DQG�UHTXLUH�JUHDWHU�DFFXUDF\��$V�IRU�WKH�EHWD�SURWRW\SH�
RI�WKH�OLTXLG�QHWZRUN��WKH�PDWHULDO�ZH�UHFRPPHQG�LV�VWDLQOHVV�VWHHO�EHFDXVH�LW�LV�PRUH�GXUDEOH�WKDQ�
ZRRG�DQG�FDQ�EH�VWHULOL]HG��VDWLVI\LQJ�RXU�VDIHW\�DQG�VWHULOLW\�UHTXLUHPHQWV���)LQDO�PDQXIDFWXUHU�
UHFRPPHQGDWLRQV�FDQ�EH�IRXQG�LQ�6HFWLRQ���RI�WKLV�UHSRUW�

���'HVLJQ�(YDOXDWLRQ
'HVLJQ�&RQVWUDLQWV
����6SDFH�DYDLODEOH�IRU�WKH�SURFHVV
7KH�FRPSOHWH�V\VWHP�LV�FRQVWUDLQHG�WR�ILW�ZLWKLQ�WKH�GLPHQVLRQV�RI�D�ELRVDIHW\�FDELQHW�RU�D�FOHDQ�
EHQFK�
$VVRFLDWHG�7HVW��6XFFHVVIXOO\�3HUIRUP�3URFHVV�,QVLGH�RI�D�%6&
7KH�$Y(1*5V�WHVWHG�ZKHWKHU�RU�QRW�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�FDQ�EH�FRPSOHWHG�VXFFHVVIXOO\�
LQVLGH�RI�D�ELRVDIHW\�FDELQHW�ZLWK�WKH�FRQVWUXFWHG�VXEV\VWHP�SURWRW\SHV�
2EMHFWLYHV
7KH�JRDO�RI�WKLV�WHVW�ZDV�WR�HQVXUH�WKDW�WKH�WKUHH�VXEV\VWHPV�SK\VLFDOO\�ILW��RSHUDWH�VXFFHVVIXOO\��
DQG�GR�QRW�SUHVHQW�DQ\�HUJRQRPLF�LVVXHV�LQVLGH�RI�WKH�ELRVDIHW\�FDELQHW�
)HDWXUHV�(YDOXDWHG
7KLV�WHVW�H[DPLQHG�WKH�HUJRQRPLFV�DQG�IXQFWLRQDOLW\�RI�DOO�WKUHH�VXEV\VWHP�SURWRW\SHV�XVHG�LQ�WKH�
GHFHOOXODUL]DWLRQ�SURFHVV�ZLWKLQ�WKH�VL]H�FRQVWUDLQW�RI�WKH�ELRVDIHW\�FDELQHW�
7HVW�6FRSH
.H\�&RQGLWLRQV��0LPLF�WKH�ELRVDIHW\�FDELQHW�FRQGLWLRQV�XVHG�LQ�WKH�6WHP%LR6\V�PDQXIDFWXULQJ�
IDFLOLW\��VXFK�DV�WKH���´�RSHQLQJ�DW�WKH�IURQW��$OWKRXJK�WKH�IODVNV�GLG�QRW�FRQWDLQ�&(//YR�PDWULFHV�
RU�WKH�QRUPDO�VROXWLRQV��HYHU\�QHFHVVDU\�VWHS�RI�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�ZDV�WHVWHG�LQVLGH�RI�
WKH�ELRVDIHW\�FDELQHW�XVLQJ�WKH�FRQVWUXFWHG�SURWRW\SHV�RI�HDFK�VXEV\VWHP��
7HVW�3ODQ
0DWHULDOV� IODVN�RUJDQL]HU�JDPPD�SURWRW\SH��JXLGH�EHWD�SURWRW\SH��OLTXLG�QHWZRUN�DOSKD�
SURWRW\SH��DVSLUDWRU�SXPS�DQG�WLS��VL[�IODVNV��ZDWHU��DQG�FDPHUD
7RROV��7HFKQLTXHV��6NLOOV�

Ɣ $VSLUDWRU�SXPS���WLS��WRRO�XVHG�WR�H[WUDFW�OLTXLG�E\�SURGXFLQJ�D�YDFXXP�
Ɣ $VSLUDWLRQ�WHFKQLTXH��LQVHUW�WLS�LQWR�IODVN�WR�ZLWKGUDZ�DOO�OLTXLG
Ɣ 'LVSHQVLQJ�WHFKQLTXH��LQVHUW�WXEH�FRQQHFWHG�WR�OLTXLG�QHWZRUN�LQWR�UHVSHFWLYH�IODVN�WR�

GLVSHQVH�OLTXLG
Ɣ $OLJQPHQW�RI�IODVN�RUJDQL]HU�	�JXLGH�DQG�IODVN�RUJDQL]HU�	�OLTXLG�QHWZRUN
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$VVXPSWLRQV�
Ɣ 7KH�$Y(1*5V�DUH�KDQGOLQJ�WKH�OLTXLGV�DQG�IODVNV�DV�LI�WKH\�ZHUH�FRPSOHWLQJ�D�UHDO�

GHFHOOXODUL]DWLRQ�SURFHVV�DW�6WHP%LR6\V�
'DWD�&ROOHFWLRQ�

Ɣ )RU���IODVNV��WKH�$Y(1*5V�SHUIRUPHG�WKH�GHFHOOXODUL]DWLRQ�SURFHVV��GLVSHQVLQJ�DQG�
DVSLUDWLQJ��XVLQJ�DOO�WKUHH�VXEV\VWHP�SURWRW\SHV��

ż 'DWD�5HFRUGHG��TXDOLWDWLYH�GDWD�UHJDUGLQJ�WKH�FRPIRUW�DQG�HUJRQRPLFV�DVVHVVHG�
E\�WKH�$Y(1*5V�GXULQJ�WKH�SURFHVV��$Q\�VLJQV�RI�GLVFRPIRUW��SUREOHPV��GDPDJH��
RU�LQFRQYHQLHQFH�ZHUH�UHFRUGHG�ZKHQ�SHUIRUPLQJ�WKH�VWDJHV�RI�WKH�
GHFHOOXODUL]DWLRQ�SURFHVV��

ż 7ULDOV���
$FFHSWDQFH�&ULWHULD
7KH�WHVW�ZLOO�EH�GHHPHG�VXFFHVVIXO�LI�QR�SUREOHPV�DULVH�DQG�D�UXQ�WKURXJK�RI�WKH�GHFHOOXODUL]DWLRQ�
SURFHVV�FDQ�EH�FRPSOHWHG��3RVVLEOH�SUREOHPV�LQFOXGH�GDPDJHG�FRPSRQHQWV��EURNHQ�IODVNV��RU�WKH�
LQFDSDELOLW\�WR�SHUIRUP�D�FHUWDLQ�VWHS�RI�WKH�GHFHOOXODUL]DWLRQ�SURFHVV��
7HVW�5HVXOWV�
$OO�IRXU�WULDOV�RI� WKH�GHFHOOXODUL]DWLRQ�SURFHVV�ZHUH�SHUIRUPHG�VXFFHVVIXOO\�DQG�VPRRWKO\�LQ�WKH�
ELRVDIHW\�FDELQHW��$OO� WKUHH�VXEV\VWHPV�SK\VLFDOO\�ILW�DQG�ZHUH�RSHUDWHG�VXFFHVVIXOO\�ZLWKLQ�WKH�
ELRVDIHW\�FDELQHW��
(YDOXDWLRQ
:H�ZHUH�DEOH�WR�VDWLVI\�WKH�DFFHSWDQFH�FULWHULD�E\�FRPSOHWLQJ�PRFN�UXQV�RI�WKH�GHFHOOXODUL]DWLRQ�
SURFHVV�ZLWK�QR�SUREOHPV�RU�GDPDJHG�IODVNV�RU�VXEV\VWHPV��$V�D�UHVXOW��RXU�VROXWLRQ�LV�VXFFHVVIXO�
ZLWKLQ�WKH�JLYHQ�ELRVDIHW\�FDELQHW�FRQVWUDLQW�DQG�VKRXOG�WKHUHIRUH�DOVR�ILW�ZLWKLQ�WKH�GLPHQVLRQV�
RI�D�FOHDQ�EHQFK�

����6WHULOLW\
7KH�SURFHVV�PXVW�EH�SHUIRUPHG�LQ�D�VWHULOH�HQYLURQPHQW��VSHFLILFDOO\�ZLWKLQ�WKH�ELRVDIHW\�FDELQHW�
RU�D�FOHDQ�EHQFK��'HYLFHV�FUHDWHG�WR�VWUHDPOLQH�WKH�SURFHVV�PXVW�EH�DEOH�WR�EH�VWHULOL]HG�EHIRUH�
EHLQJ�SODFHG�LQ�WKH�ELRVDIHW\�FDELQHW��
(YDOXDWLRQ
7KLV�FRQVWUDLQW�ZDV�HYDOXDWHG�XVLQJ�UHVXOWV�IURP�WKH�SUHYLRXV�WHVW�DV�LW�HQVXUHG�WKH�VXEV\VWHPV�ILW�
ZLWKLQ�WKH�GLPHQVLRQV�RI�D�ELRVDIHW\�FDELQHW�DQG�ZRXOG�QRW�KLQGHU�WKH�SHUIRUPDQFH�RI�WKH�SURFHVV��
,Q�WHUPV�RI�VWHULOL]LQJ�HDFK�GHYLFH�EHIRUH�EHLQJ�SODFHG�LQ WKH�ELRVDIHW\�FDELQHW��ZH�IDFWRUHG�LQ�WKLV�
FRQVWUDLQW�ZKHQ�FKRRVLQJ�PDWHULDOV�IRU�WKH�ILQDO�SURWRW\SHV��$V�GLVFXVVHG�LQ�6HFWLRQ �����WKH�IODVN�
RUJDQL]HU�DQG�JXLGH�ZRXOG�LGHDOO\�EH�PDQXIDFWXUHG�XVLQJ�$%6�SODVWLF���'�SULQWHU�ILODPHQW��DQG�
WKH�OLTXLG�QHWZRUN ZRXOG�EH�PDQXIDFWXUHG�XVLQJ�VWDLQOHVV�VWHHO��6WDLQOHVV�VWHHO�FDQ�EH�VWHULOL]HG�
XVLQJ� VWDQGDUG� SUDFWLFHV� IRU� DFKLHYLQJ� DQ� DFFHSWDEOH� OHYHO� RI� VWHULOLW\� IRU� FHOO� FXOWXUH�� VXFK� DV�
VSUD\LQJ�ZLWK�����HWKDQRO�RU�H[SRVLQJ�WKH�GHYLFH�WR�89�OLJKW�RU�HWK\OHQH�R[LGH JDV��6LQFH�WKH�
GHYLFHV�ILW�LQ�WKH�ELRVDIHW\�FDELQHW�DQG�FDQ�EH�VWHULOL]HG��WKLV�FRQVWUDLQW�LV�VDWLVILHG�
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����0DLQWDLQLQJ�WKH�LQWHJULW\�RI�WKH�&(//YR�0DWUL[
7R�HQVXUH�WKH�LQWHJULW\�RI�WKH�PDWUL[�LV�QRW�GLVUXSWHG��WKH�GHYLFH�PXVW�QRW�VFUDSH�WKH�VXUIDFH�RI�WKH�
FHOO�FXOWXUH�IODVN�DW�DQ\�SRLQW�LQ�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�
$VVRFLDWHG�7HVW��&RPSDWLELOLW\�RI�)ODVN�2UJDQL]HU�DQG�*XLGH
7KH�$Y(1*5V�WHVWHG�WKH�FRPSDWLELOLW\�RI�WKH�IODVN�RUJDQL]HU�DQG�JXLGH�E\�YHULI\LQJ�WKDW�DOO�OLTXLG�
IDOOV�LQWR�WKH�EDFN�OHIW�FRUQHU�DQG�FDQ�EH�HDVLO\�DVSLUDWHG�ZLWKRXW�GLVUXSWLQJ�WKH�PDWUL[��
2EMHFWLYHV
7KH� JRDO� RI� WKLV� WHVW� ZDV� WR� YHULI\� WKH� FRPSDWLELOLW\� RI� WKH� IODVN� RUJDQL]HU� DQG� WKH� JXLGH� E\�
SHUIRUPLQJ�WKH�DVSLUDWLRQ�VWHS�RI�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�ZLWK�WKH�IODVN�RUJDQL]HU�UHVWLQJ�RQ�
WKH�JXLGH�DQG�FRQILUPLQJ�WKDW�DOO�OLTXLG�IDOOV�WR�WKH�EDFN�OHIW�FRUQHU��:LWK�WKH�OLTXLG�UHVWLQJ�LQ�RQH�
SODFH��LW�ZLOO�EH�HDVLHU�IRU�WKH�XVHU�WR�DVSLUDWH��7KH�JXLGH�VKRXOG�KHOS�QDYLJDWH�WKH�DVSLUDWRU�WLS�LQWR�
WKH�DSSURSULDWH�SRVLWLRQ�HYHU\�WLPH��ZKLFK�ZLOO�DOVR�UHGXFH�WKH�SUREDELOLW\�RI�KLWWLQJ�WKH�PDWUL[��
7KLV�WHVW�ZDV�WKH�ILUVW�VWHS�LQ�V\QFLQJ�DOO�RI�WKH�VXEV\VWHPV�WRJHWKHU�DQG�FDQ�EH�XVHG�WR�GHWHUPLQH�
LI�ZH�VDWLVILHG�RXU�UHTXLUHPHQW�WR�QRW�GLVUXSW�WKH�LQWHJULW\�RI�WKH�PDWUL[�
)HDWXUHV�(YDOXDWHG
7KLV�WHVW�H[DPLQHG�WKH�FRPSDWLELOLW\�RI�WKH�IODVN�RUJDQL]HU�DQG�JXLGH�E\�SHUIRUPLQJ�WKH�DVSLUDWLRQ�
VWHS�RI�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�XVLQJ�ERWK�GHYLFHV�
7HVW�6FRSH
.H\�FRQGLWLRQV�IRU�WKLV�WHVW�LQFOXGHG��SHUIRUPLQJ�WKH�SURFHVV�LQ�D�ELRVDIHW\�FDELQHW��WKH�DQJOH�RI�
WKH�JXLGH��������DQG�WKH�YDFXXP�VHWWLQJV�IRU�WKH�DVSLUDWRU�SXPS��KLJK��
7HVW�3ODQ
0DWHULDOV� IODVN�RUJDQL]HU�JDPPD�SURWRW\SH��JXLGH�EHWD�SURWRW\SH��DVSLUDWRU�SXPS�DQG�WLS��VL[�
IODVNV��FDPHUD
7RROV��7HFKQLTXHV��6NLOOV�

Ɣ $VSLUDWRU�SXPS���WLS��WRRO�XVHG�WR�H[WUDFW�OLTXLG�E\�SURGXFLQJ�D�YDFXXP�
Ɣ $VSLUDWLRQ�WHFKQLTXH��LQVHUW�WLS�LQWR�IODVN�WR�ZLWKGUDZ�DOO�OLTXLG

$VVXPSWLRQV�
Ɣ 7KH�$Y(1*5V�DVVXPHG�RQH�VLGH�RI�WKH�IODVNV�FRQWDLQHG�&(//YR�PDWULFHV�

'DWD�&ROOHFWLRQ�
Ɣ 6L[�IODVNV�FRQWDLQLQJ����P/�RI�ZDWHU�ZHUH�SODFHG�LQ�WKH�RUJDQL]HU�DQG�SRVLWLRQHG�DW�WKH�

RSWLPDO�DQJOH�E\�WKH�JXLGH�
Ɣ (DFK�$Y(1*5�ZDV�UHFRUGHG�DVSLUDWLQJ����P/�IURP�WKH�VL[�IODVNV�

ż 'DWD�UHFRUGHG��)LOP
Ŷ $QDO\]HG�ILOP�WR�VHH�ZKHWKHU�RU�QRW�WKH�DVSLUDWRU�WLS�WRXFKHG�WKH�VLGH�ZLWK�

WKH�&(//YR�PDWUL[�DQG�LI�WKH�OLTXLG�IHOO�WR�WKH�EDFN�OHIW�FRUQHU�RI�WKH�
IODVNV

ż 7ULDOV���
$FFHSWDQFH�&ULWHULD
7KH�WHVW�FDQ�EH�GHHPHG�VXFFHVVIXO�LI�WKH�OLTXLG�IHOO�LQWR�WKH�EDFN�OHIW�FRUQHU�RI�WKH�IODVNV��DQG�LI�WKH�
VLGH�FRQWDLQLQJ�WKH�PDWUL[�ZDV�QRW GDPDJHG�
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7HVW�5HVXOWV
7DEOH����5HVXOWV�IURP�FRPSDWLELOLW\�RI�IODVN�RUJDQL]HU�DQG�JXLGH�WHVW

7ULDO :DV�WKH�PDWUL[�VFUDWFKHG�
GXULQJ�DVSLUDWLRQ"

'LG�WKH�OLTXLG�IDOO�LQ�WKH�
EDFN�OHIW�FRUQHU"

� 1R 1R

� 1R 1R

� 1R 1R

� 1R 1R

7DEOH� �� GLVSOD\V� WKH� UHVXOWV� IURP� WHVWLQJ� WKH� FRPSDWLELOLW\� RI� WKH� IODVN� RUJDQL]HU� DQG� JXLGH�
VXEV\VWHPV�GXULQJ�WKH�DVSLUDWLRQ�VWDJH��,Q�WHUPV�RI�FRPSDWLELOLW\��KDOI�RI�WKH�DFFHSWDQFH�FULWHULD�
ZDV� PHW� LQ� WKDW� WKH� PDWUL[� ZDV� QRW� VFUDWFKHG� GXULQJ� DVSLUDWLRQ�� EXW� WKH� OLTXLG� GLG� QRW� IDOO�
VSHFLILFDOO\�LQ�WKH�EDFN�OHIW�FRUQHU�
(YDOXDWLRQ
$IWHU�HYDOXDWLQJ� WKH�ILOP�� WKH�$Y(1*5V�FDQ�FRQILUP� WKDW� WKH�PDWUL[�ZDV�QRW� VFUDWFKHG�GXULQJ�
DVSLUDWLRQ��WKHUHIRUH��WKLV�WHVW�HQVXUHV�WKDW�WKH�PDWUL[�ZRXOG�QRW�EH�GLVUXSWHG�ZLWK�WKH�XVH�RI�WKHVH�
WZR�VXEV\VWHPV� VDWLVI\LQJ�WKLV�UHTXLUHPHQW��(YHQ�WKRXJK�WKH�OLTXLG�GLG�QRW�IDOO�LQ�WKH�EDFN�OHIW�
FRUQHU�� ZH� GLG� QRW� KDYH� DQ\� LVVXHV� DVSLUDWLQJ� DOO� RI� WKH� OLTXLG�� WKHUHIRUH� WKH� JXLGH� DQG� IODVN�
RUJDQL]HU�DUH�VWLOO�GHHPHG�FRPSDWLEOH��
'HVLJQ�&KDQJHV
1RQHWKHOHVV��ZH�FDQ�HDVLO\�DGMXVW�WKH�JXLGH�WR�GLUHFW�WKH�OLTXLG�WR�WKH�EDFN�OHIW�FRUQHU�E\�VLPSO\�
UDLVLQJ�WKH�ULJKW�VLGH��7KH�JXLGH�ZDV�HDV\�WR�PDQHXYHU�LQ�WKH�FDELQHW�DQG�SURYLGHG�JUHDWHU�FRPIRUW�
IRU�WKH�DVSLUDWLRQ�VWHS��EXW�RQFH�WKH�XVHU�UHDFKHG�WKH�WKLUG�RU�IRXUWK�IODVN��LW�ZDV�VRPHZKDW�KDUG�WR�
WHOO�KRZ�PXFK�OLTXLG�ZDV�OHIW�E\�VLPSO\�ORRNLQJ�WKURXJK�WKH�VLGHV�RI�WKH�RUJDQL]HU��:KLOH�WKLV�LVVXH�
GRHV� QRW� KLQGHU� WKH� IXQFWLRQDOLW\� RI� WKH� VXEV\VWHPV�� LW� FRXOG� EH� DGGUHVVHG� ZKHQ� GHVLJQLQJ� D�
JDPPD�SURWRW\SH�RI�WKH�JXLGH�DQG�FRXOG�DOVR�SRWHQWLDOO\�EH�UHVROYHG�E\�HOHYDWLQJ�RQH�VLGH��

����5HPDLQ�ZLWKLQ�D�������EXGJHW
7KH� $Y(1*5V� ZHUH� WDVNHG� ZLWK� UHPDLQLQJ� ZLWKLQ� D� ������ EXGJHW� DV� DOORFDWHG� E\� 7ULQLW\�
8QLYHUVLW\¶V�(QJLQHHULQJ�6FLHQFH�'HSDUWPHQW��
(YDOXDWLRQ
7KH�$Y(1*5V�VDWLVILHG�WKLV�FRQVWUDLQW�E\�VSHQGLQJ�URXJKO\������RI�WKH�������EXGJHW�

3URMHFW�5HTXLUHPHQWV
��� (IIHFWLYHO\�ZDVK�DZD\�DOO�GHWHUJHQW�ZLWKRXW�GDPDJLQJ�WKH�PDWUL[
,W�LV�HVVHQWLDO�WR�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�WKDW�DOO�GHWHUJHQW�LV�UHPRYHG�IURP�WKH�PDWUL[ EHIRUH�
FRQVXPHU�XVH��WKHUHIRUH�WKH�GHVLJQ�VROXWLRQ�PXVW�EH�DEOH�WR�HIIHFWLYHO\�DFFRPSOLVK�WKLV�WDVN��2XU�
WRS�IXQFWLRQDO�UHTXLUHPHQW�LV�WR�HIIHFWLYHO\�ZDVK�DZD\�DOO�GHWHUJHQW�ZLWKRXW�GDPDJLQJ�WKH�PDWUL[��
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ZKLFK� FRLQFLGHV�ZLWK� WKH� DERYH� FRQVWUDLQW� WR�PDLQWDLQ� WKH� LQWHJULW\� RI� WKH�PDWUL[��6WHP%LR6\V�
IROORZV�WKHLU�RZQ�SURWRFRO�WKDW�FRQVLVWV�RI�YHULILFDWLRQ�WKURXJK�D�PLFURVFRSH�WR�GHWHUPLQH�LI�WKH�
GHWHUJHQW�LV�FRPSOHWHO\�ZDVKHG�DZD\�DQG�QR�GDPDJH�LV�SUHVHQW��KRZHYHU��ZH�GLG�QRW�KDYH�DFFHVV�
WR�OLYH�PDWULFHV�WR�FRQGXFW�D�VLPLODU�WHVW��,QVWHDG��ZH�IRFXVHG�RQ�WHVWLQJ�WKH�GLVSHQVLQJ�PHFKDQLVP�
RI� WKH� OLTXLG� QHWZRUN� WR� HQVXUH� WKDW� WKLV� VXEV\VWHP� FRXOG� GLVSHQVH� WKH� SURSHU� DPRXQW� WR�
WKHRUHWLFDOO\�ZDVK�DZD\�DOO�GHWHUJHQW�ZLWKRXW�GLVUXSWLQJ�WKH�PDWUL[�
$VVRFLDWHG�7HVW��'LVSHQVLQJ�0HFKDQLVP�RI�/LTXLG�1HWZRUN
7KH�$Y(1*5V�WHVWHG�WKH�GLVSHQVLQJ�PHFKDQLVP�RI�WKH�OLTXLG�QHWZRUN�VXEV\VWHP�E\�YHULI\LQJ�WKDW�
WKH�FRUUHFW�YROXPH�RI�OLTXLG�ZDV�GLVSHQVHG�LQWR�HDFK�IODVN�DQG�HQVXULQJ�WKDW�LW�GLG�QRW�KLW�WKH�VLGH�
RI�WKH�IODVN�FRQWDLQLQJ�WKH�PDWUL[�
2EMHFWLYHV
7KH�JRDO�RI�WKLV�WHVW�ZDV�WR�HYDOXDWH�WKH�GLVSHQVLQJ�PHFKDQLVP�IRU�WKH�OLTXLG�QHWZRUN�VXEV\VWHP��
7KLV�WHVW�GHWHUPLQHV�LI�WKH�OLTXLG�QHWZRUN�IXOILOOV�WKH�IXQFWLRQDO�UHTXLUHPHQW�RI�ZDVKLQJ�DZD\�DOO�
GHWHUJHQW�ZLWKRXW�GDPDJLQJ�WKH�PDWUL[�
)HDWXUHV�(YDOXDWHG
7KLV�WHVW�HYDOXDWHG�WKH�IXQFWLRQDOLW\�RI�WKH�OLTXLG�QHWZRUN�GXULQJ�WKH�GLVSHQVLQJ�ZDVKLQJ�VWHSV�RI�
WKH�GHFHOOXODUL]DWLRQ�SURFHVV�
7HVW�6FRSH
.H\�FRQGLWLRQV�IRU�WKLV�WHVW�LQFOXGHG��GLVSHQVLQJ����P/�RI�OLTXLG�ZLWKLQ�WKH�DFFHSWHG�����HUURU�
7HVW�3ODQ
0DWHULDOV� OLTXLG�QHWZRUN�DOSKD�SURWRW\SH��VL[�IODVNV��JUDGXDWHG�F\OLQGHU��FDPHUD
7RROV��7HFKQLTXHV��6NLOOV�

Ɣ 'LVSHQVLQJ�WHFKQLTXH��LQVHUW�WXEH�FRQQHFWHG�WR�OLTXLG�QHWZRUN�LQWR�UHVSHFWLYH�IODVN�WR�
GLVSHQVH�OLTXLG

Ɣ $EVROXWH�DQG�SHUFHQW�GLIIHUHQFH�FDOFXODWLRQV
$VVXPSWLRQV�

Ɣ 7KH�$Y(1*5V�DVVXPHG�WKDW�ZDWHU�LV�DQ�DGHTXDWH�PRGHO�IRU�WKH�WKUHH�UHDJHQWV�XVHG�LQ�
WKH�GHFHOOXODUL]DWLRQ�SURFHVV

'DWD�&ROOHFWLRQ�
Ɣ 6L[�IODVNV�ZHUH�VHFXUHG�LQ�WKH�IODVN�RUJDQL]HU�DQG�SODFHG�XQGHU�WKH�OLTXLG�QHWZRUN��ZKHUH�

���P/�RI�OLTXLG�ZDV�GLVSHQVHG�LQWR�HDFK�IODVN
ż 'DWD�UHFRUGHG��ILOP
ż 7ULDOV�����WULDOV�RI���IODVNV�ZLWK����P/�SHU�IODVN

Ɣ (DFK�$Y(1*5�RSHUDWHG�WKH�OLTXLG�QHWZRUN��GLVSHQVHG����P/�RI�ZDWHU�SHU�IODVN��WKHQ�
PHDVXUHG�WKH�YROXPH�RI�OLTXLG�WKDW�ZDV�FROOHFWHG�LQ�HDFK�IODVN�E\�SRXULQJ�LQWR�WKH�
JUDGXDWHG�F\OLQGHU�DQG�UHDGLQJ�WKH�YDOXH�DW�WKH�ERWWRP�RI�WKH�PHQLVFXV

ż 'DWD�UHFRUGHG��YROXPH�RI�OLTXLG�GLVSHQVHG�LQWR�IODVNV�>P/@
ż 7ULDOV����WULDOV�RI���IODVNV�ZLWK����P/�SHU�IODVN



��

$FFHSWDQFH�&ULWHULD
,I�WKH�PDWUL[ ZDV�QRW�GLVUXSWHG�GXULQJ�WKLV�SURFHVV�DQG�WKH�DSSURSULDWH�DPRXQW�RI�OLTXLG�ZDV�
GLVSHQVHG�ZLWKLQ�WKH�����UDQJH��WKHQ�WKH�UHVXOWV�FDQ�EH�FRQVLGHUHG�DFFHSWDEOH�DQG�WKH�
IXQFWLRQDOLW\�RI�WKH�OLTXLG�QHWZRUN�FDQ�EH�DSSURYHG��
7HVW�5HVXOWV

7DEOH����5HVXOWV�IURP����P/�GLVSHQVLQJ�PHFKDQLVP�RI�OLTXLG�QHWZRUN

7ULDO )ODVN�1XPEHU�DQG�3HUFHQW�'LIIHUHQFH�IURP���P/

� � � � � � � � � � � �

� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

7KH� ILOP� UHFRUGHG�ZDV� HYDOXDWHG� WR� HQVXUH� WKH� OLTXLG� GLG� QRW� GLUHFWO\� KLW� WKH� VLGH� RI� WKH� IODVN�
FRQWDLQLQJ�WKH�PDWUL[��$IWHU�UHYLHZLQJ�WKH�ILOP��ZH�FRQILUPHG�WKDW�WKH�PDWUL[�ZDV�QRW�SHQHWUDWHG�
E\�WKH�OLTXLG�GXULQJ�WKH�GLVSHQVLQJ�SURFHVV��,Q�DGGLWLRQ��7DEOH���GLVSOD\V�WKDW�WKH�OLTXLG�QHWZRUN�
GLVSHQVHG� WKH� VDPH� DPRXQW� RI� OLTXLG� UHTXLUHG� DFFRUGLQJ� WR� 6WHP%LR6\V¶� VWDQGDUG� RSHUDWLQJ�
SURFHGXUHV�ZLWKLQ�D�����HUURU��VR�ZH FDQ FRQFOXGH�WKDW WKLV ZLOO�VXIILFH�WR�ZDVK�DZD\�DOO�GHWHUJHQW��
(YDOXDWLRQ
$V�D�UHVXOW��WKH�OLTXLG�QHWZRUN�IXOILOOV�WKH�IXQFWLRQDO�UHTXLUHPHQW�RI�ZDVKLQJ�DZD\�DOO�GHWHUJHQW�
ZLWKRXW�GDPDJLQJ�WKH�PDWUL[��

����2SWLPL]HG�IRU�WKH�VL]H�7����FHOO�FXOWXUH�IODVN
7KH�7����IODVN�VL]H�ZDV�VHOHFWHG�E\�RXU�VSRQVRU�IRU�WKH�GHVLJQ�VROXWLRQ�GXH�WR�LWV�IUHTXHQW�XVH�LQ�
6WHP%LR6\V¶�PDWUL[�PDQXIDFWXULQJ�SURFHVVHV��
(YDOXDWLRQ
6LQFH�WKH�IODVN�RUJDQL]HU�ZDV FUHDWHG�ZLWK�WKH�VL]H�RI�D�7����IODVN�DV�LWV�IRXQGDWLRQ��ZH�GLG�QRW�
ILQG� LW�QHFHVVDU\� WR� WHVW� WKLV�UHTXLUHPHQW��$V�D�UHVXOW� WKLV UHTXLUHPHQW�ZDV�VDWLVILHG�GXULQJ� WKH�
GHVLJQ�DQG�FRQVWUXFWLRQ�SKDVHV�RI�WKH�IODVN�RUJDQL]HU�

����6FDODEOH�WR�ZRUN�ZLWK�YDULRXV�VL]HV�RI�PDQXIDFWXULQJ�UXQV
0DQXIDFWXULQJ�UXQV�FDQ�YDU\�IURP�D�PLQLPXP�RI����WR�����IODVNV��VR�WKH�VROXWLRQ�VKRXOG�EH�DEOH�
WR�DFFRPPRGDWH�DQ\�VL]H�UXQ�
(YDOXDWLRQ
:H�GLG�QRW�WHVW�WKLV�UHTXLUHPHQW�EHFDXVH�ZH�GHVLJQHG�RXU�IODVN�RUJDQL]HU�WR�EH�HDVLO\�UHSURGXFLEOH�
VR� WKDW� WKH� ODE� WHFKQLFLDQ� FRXOG� XVH� DV� PDQ\� RI� WKLV� VXEV\VWHP� DV� QHHGHG� WR� IXOILOO� WKH� JLYHQ�
PDQXIDFWXULQJ�UXQ��0RUHRYHU��\RX�ZRXOG�RQO\�KDYH�WKH�QXPEHU�RI�IODVN�RUJDQL]HUV�WKDW�\RX�QHHG�



��

IRU�D�VSHFLILF�VL]H�UXQ�LQ�WKH�FDELQHW��WKHUHIRUH��WKH�GHVLJQ�LV�VFDODEOH�WR�DFFRPPRGDWH�UXQ�VL]HV�
VWDUWLQJ� IURP�VL[� IODVNV� WR�KRZHYHU�PDQ\� IODVNV� ILW� LQ� WKH�DYDLODEOH�RUJDQL]HUV�� ,Q�DGGLWLRQ��ZH�
GHVLJQHG� WKH� OLTXLG� QHWZRUN� WR� XVH� D� �/� ERWWOH�� ZKLFK� SURYLGHV� WKH� XVHU� ZLWK� UHDJHQWV� IRU� D�
PD[LPXP�UXQ�ZLWK�PLQLPDO�UHSODFHPHQWV��6LQFH�WKH�ERWWOH�LV�GHVLJQHG�IRU�ODUJHU�UXQV��WKH�YROXPH�
RI� UHDJHQWV� DGGHG� FDQ� HDVLO\� EH� VFDOHG�GRZQ� WR� DFFRPPRGDWH� VPDOOHU� UXQV��ZKLFK�ZRXOG� DOVR�
UHTXLUH� IHZHU� UHSODFHPHQWV��$V� D� UHVXOW�� RXU� VROXWLRQ� LV� VFDODEOH� WR�ZRUN�ZLWK� YDULRXV� VL]HV� RI�
PDQXIDFWXULQJ�UXQV��DQG�WKH�UHTXLUHPHQW�LV�VDWLVILHG�

����9HUVDWLOH�DQG�SRUWDEOH
7KLV�UHTXLUHPHQW�DOORZV�WKH�PRGLILHG�SURFHVV�WR�EH�SHUIRUPHG�LQ�GLIIHUHQW�URRPV�RI�WKH�IDFLOLW\�
JLYHQ�WKDW�WKH�URRP�KDV�D�ELRVDIHW\�FDELQHW�RU�FOHDQ�EHQFK���
(YDOXDWLRQ
:H�GLG�QRW� WHVW� WKLV� UHTXLUHPHQW�EHFDXVH� LWV� IXOILOOPHQW�FDQ�EH� LQIHUUHG� IURP� WKH�GHVLJQ�RI� WKH�
VXEV\VWHPV��:H�GHVLJQHG�WKH�OLTXLG�QHWZRUN�WR�FRQVLVW�RI�WKUHH�IUDPHV�WKDW�DWWDFK�WR�WZR�VHWV�RI�
EDVHV��EXW�WKH�XVHU�FDQ�GHFLGH�WR�XVH�RQH��WZR��RU�DOO�WKUHH�IUDPHV�GHSHQGLQJ�RQ�WKH�VL]H�RI�WKH�UXQ�
RU�WKH�DYDLODEOH�VSDFH�LQ�WKH�ELRVDIHW\�FDELQHW��XOWLPDWHO\�GHSLFWLQJ�WKH�YHUVDWLOLW\�RI�RXU�GHVLJQ��,Q�
DGGLWLRQ��ZH�FRQVWUXFWHG�RXU�GHYLFHV�RQ�WKH��QG�IORRU�RI�&6,�DQG�SHUIRUPHG�WHVWV�LQ�WZR�GLIIHUHQW�
ZRUNVSDFHV�RQ� WKH��WK�IORRU��ZKLFK�GHPRQVWUDWHG� WKDW�RXU� VROXWLRQ� LV�SRUWDEOH��$V�D�UHVXOW��RXU�
VROXWLRQ�VDWLVILHV�WKH�UHTXLUHPHQW�WR�EH�YHUVDWLOH�DQG�SRUWDEOH��

������5HSURGXFLEOH
7KH�VROXWLRQ�PXVW�EH�UHSURGXFLEOH�VR�PDQXIDFWXULQJ�UXQV�FDQ�RFFXU�VLPXOWDQHRXVO\�DFURVV�PXOWLSOH�
ELRVDIHW\�FDELQHWV��
(YDOXDWLRQ
:H�GLG�QRW�FRQGXFW�WHVWV�WR�FRQILUP�WKH�UHSURGXFLELOLW\�RI�RXU�VROXWLRQ�EHFDXVH�WKDW�UHTXLUHPHQW�
ZDV�VDWLVILHG�GXULQJ�WKH�GHVLJQ�DQG�FRQVWUXFWLRQ�RI�RXU�GHYLFHV��:H�GHVLJQHG�WKH�IODVN�RUJDQL]HU�
DQG�JXLGH�XVLQJ�)XVLRQ�����VR�WKDW�LW�ZRXOG�EH�HDVLHU�IRU�RXU�VSRQVRU�WR�UHSURGXFH�WKHVH�VXEV\VWHPV�
WKURXJK�D�PDQXIDFWXUHU��,Q�DGGLWLRQ��ZH�UHVHDUFKHG�SRVVLEOH�PDQXIDFWXUHUV�WKDW�ZHUH�DEOH�WR�SULQW�
RXU�GHVLJQV� DV�GLVFXVVHG�LQ�6HFWLRQ �����:H�GHVLJQHG�WKH�EHWD�SURWRW\SH�RI�WKH�OLTXLG�QHWZRUN�WR�
EH�FRQVWUXFWHG�XVLQJ�VWDLQOHVV�VWHHO�DQG�KDYH�FUHDWHG�D�VWHS�E\�VWHS�FRQVWUXFWLRQ�PDQXDO�RQ�KRZ�
ZH�ZRXOG�KDYH SURGXFHG�LW�KDG�ZH�KDG�WKH�RSSRUWXQLW\��$SSHQGL[���������6LQFH�WKH�OLTXLG�QHWZRUN�
VKRXOG�EH�WHVWHG�EHIRUH�WKH�GHVLJQ�LV�ILQDOL]HG��ZH�GLG�QRW�REWDLQ�DQ\�TXRWHV��EXW�ZH�GLG�UHVHDUFK�
SRVVLEOH� VWHHO� PDQXIDFWXUHUV� WKDW� FRXOG� UHSURGXFH� WKH� OLTXLG� QHWZRUN� GHVLJQ�� 7KHUHIRUH�� WKH�
UHTXLUHPHQW�WKDW�RXU�VROXWLRQ�PXVW�EH�UHSURGXFLEOH�LV�VDWLVILHG��

����� 3URGXFH�D�XQLIRUP�SURGXFW
7KH�VROXWLRQ�PXVW�SURGXFH�D�XQLIRUP�SURGXFW�DV�6WHP%LR6\V�PXVW�XSKROG� WKHLU� UHSXWDWLRQ�DQG�
VDWLVI\� FRQVXPHU� QHHGV�� ,Q� WHUPV� RI� SURGXFLQJ� D� XQLIRUP� SURGXFW�� ZH� WHVWHG� WKH� FRQVLVWHQF\��
DFFXUDF\�DQG�XQLIRUPLW\�RI�WKH�OLTXLG�GLVSHQVLQJ�V\VWHP�



��

$VVRFLDWHG�7HVW��'LVSHQVLQJ�0HFKDQLVP�RI�/LTXLG�1HWZRUN
7KH�$Y(1*5V�WHVWHG�WKH�GLVSHQVLQJ�PHFKDQLVP�RI�WKH�OLTXLG�QHWZRUN�VXEV\VWHP�E\�YHULI\LQJ�WKDW�
WKH�FRUUHFW�YROXPH�RI�OLTXLG�ZDV�FRQVLVWHQWO\�GLVSHQVHG�LQWR�HDFK�IODVN�
2EMHFWLYHV
7KH�JRDO�RI�WKLV�WHVW�ZDV�WR�HYDOXDWH�WKH�GLVSHQVLQJ�PHFKDQLVP�IRU�WKH�OLTXLG�QHWZRUN�VXEV\VWHP���
7KLV� WHVW�FRQILUPHG�ZKHWKHU�RU�QRW� WKH�OLTXLG�QHWZRUN�IXOILOOV� WKH�QRQ�IXQFWLRQDO�UHTXLUHPHQW�WR�
SURGXFH�D�XQLIRUP�SURGXFW�E\�FRQVLVWHQWO\�DQG�XQLIRUPO\�GLVSHQVLQJ����P/�RI�OLTXLG�LQWR�HDFK�
IODVN�ZLWK�DQ�DFFHSWHG�YDULDELOLW\�RI�����
)HDWXUHV�(YDOXDWHG
7KLV�WHVW�HYDOXDWHG�WKH�IXQFWLRQDOLW\�DQG�XQLIRUPLW\�RI�WKH�OLTXLG�QHWZRUN�GXULQJ�WKH�
GLVSHQVLQJ�ZDVKLQJ�VWHSV�RI�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�
7HVW�6FRSH
.H\�FRQGLWLRQV�IRU�WKLV�WHVW�LQFOXGHG��GLVSHQVLQJ����P/�RI�OLTXLG�ZLWKLQ�WKH�DFFHSWHG�����HUURU��
7HVW�3ODQ
0DWHULDOV� OLTXLG�QHWZRUN�DOSKD�SURWRW\SH��VL[�IODVNV��JUDGXDWHG�F\OLQGHU�RU�EHDNHU��FDPHUD
7RROV��7HFKQLTXHV��6NLOOV�

Ɣ 'LVSHQVLQJ�WHFKQLTXH��LQVHUW�WXEH�FRQQHFWHG�WR�OLTXLG�QHWZRUN�LQWR�UHVSHFWLYH�IODVN�WR�
GLVSHQVH�OLTXLG

Ɣ $EVROXWH�DQG�SHUFHQW�GLIIHUHQFH�FDOFXODWLRQV
$VVXPSWLRQV�

Ɣ 7KH�$Y(1*5V�DVVXPHG�WKDW�ZDWHU�LV�DQ�DGHTXDWH�PRGHO�IRU�WKH�WKUHH�UHDJHQWV�XVHG�LQ�
WKH�GHFHOOXODUL]DWLRQ�SURFHVV

'DWD�&ROOHFWLRQ�
Ɣ 6L[�IODVNV�ZHUH�VHFXUHG�LQ�WKH�IODVN�RUJDQL]HU�DQG�SODFHG�XQGHU�WKH�OLTXLG�QHWZRUN��ZKHUH�

���P/�RI�OLTXLG�ZDV�GLVSHQVHG�LQWR�HDFK�IODVN
Ɣ (DFK�$Y(1*5�RSHUDWHG�WKH�OLTXLG�QHWZRUN��GLVSHQVHG����P/�RI�ZDWHU�SHU�IODVN��WKHQ�

PHDVXUHG�WKH�YROXPH�RI�OLTXLG�WKDW�ZDV�FROOHFWHG�LQ�HDFK�IODVN�E\�SRXULQJ�LQWR�JUDGXDWHG�
F\OLQGHU�DQG�UHFRUGLQJ�WKH�YDOXH�DW�WKH�ERWWRP�RI�WKH�PHQLVFXV

ż 'DWD�UHFRUGHG��YROXPH�RI�OLTXLG�GLVSHQVHG�LQWR�IODVNV�>P/@
ż 7ULDOV����WULDOV�RI���IODVNV�ZLWK����P/�SHU�IODVN

$FFHSWDQFH�&ULWHULD
,I�WKH�YROXPH�RI�OLTXLG�GLVSHQVHG�LQWR�HDFK�RI�WKH�VL[�IODVNV�ZDV�ZLWKLQ�����RI�WKH�LQWHQGHG����
P/��WKHQ�WKH�UHVXOWV�FDQ�EH�FRQVLGHUHG�DFFHSWDEOH�DQG�WKH�IXQFWLRQDOLW\�RI�WKH�OLTXLG�QHWZRUN�FDQ�
EH�DSSURYHG��
7HVW�5HVXOWV
7DEOH���IURP�6HFWLRQ ����GLVSOD\V�WKH�OLTXLG�QHWZRUN�GLVSHQVLQJ�PHFKDQLVP�WHVW�UHVXOWV��7KH�GDWD�
FOHDUO\�UHSUHVHQWV�WKH�FRQVLVWHQF\��DFFXUDF\�DQG�XQLIRUPLW\�WKDW�WKH�OLTXLG�QHWZRUN�H[KLELWV��2QO\�
WZR�RI�WKH�WZHQW\�IRXU�WULDOV�UHVXOWHG�LQ�DQ�XQDFFHSWDEOH�YDOXH�DERYH�D�����HUURU��DQG�RI�WKH�WZR��
ERWK�HUURUV�ZHUH�MXVW�VOLJKWO\�RYHU������7KHVH�WZR�WULDOV�FRXOG�EH�RXWOLHUV�UHVXOWLQJ�IURP�HLWKHU�
KXPDQ� HUURU� E\� LQFRUUHFWO\� UHDGLQJ� WKH� JUDGXDWHG� F\OLQGHU� RU� IURP� OHIWRYHU� ZDWHU� GURSOHWV�



��

LQFUHDVLQJ�WKH�YROXPH�PHDVXUHPHQWV��2I�WKH�HQWLUH�SURWRW\SH�WHVW���������RI�WULDOV�PHW�WKH�����
HUURU�WKUHVKROG��7KHUHIRUH��WKH�OLTXLG�QHWZRUN�IXOILOOV�WKH�QRQ�IXQFWLRQDO�UHTXLUHPHQW�WR�SURGXFH�D�
XQLIRUP�SURGXFW�E\�FRQVLVWHQWO\�DQG�XQLIRUPO\�GLVSHQVLQJ����P/�RI�OLTXLG�LQWR�HDFK�IODVN�ZLWK�DQ�
DFFHSWHG�YDULDELOLW\�RI�����
(YDOXDWLRQ
:H�FRQILUPHG�WKDW�WKH�OLTXLG�QHWZRUN�FDQ�GLVSHQVH���P/�RI�OLTXLG�LQWR�HDFK�IODVN�ZLWK�DQ�DFFHSWHG�
YDULDELOLW\�RI������LQFUHDVLQJ�WKH�XQLIRUPLW\�RI�WKH�SURGXFW��6LQFH�RXU�DFFHSWDQFH�FULWHULD�ZDV�PHW��
ZH� GHHP� RXU� UHVXOWV� UHOLDEOH� DQG� WKH� UHTXLUHPHQW� WR� SURGXFH� D� XQLIRUP� SURGXFW� LV� VDWLVILHG��
0RUHRYHU�� ZH� GLG� QRW� DOWHU� WKH� IRXQGDWLRQ� RI� WKH� GHFHOOXODUL]DWLRQ� SURFHVV�� DQG� DUH� XQGHU� WKH�
DVVXPSWLRQ�WKDW�WKH�LQWURGXFWLRQ�RI�RXU�GHYLFHV�GLG�QRW�DOWHU�WKH�ILQDO�SURGXFW��6LQFH�ZH�GLG�QRW�
KDYH�DFFHVV�WR�OLYH�PDWULFHV�WR�FRQILUP�WKLV�DVVXPSWLRQ��ZH�DUH�UHO\LQJ�RQ�6WHP%LR6\V�WR�FRQILUP�
WKH�XQLIRUPLW\�RI�WKH�SURGXFW�DV�WKH�FRPSDQ\�DOUHDG\�KDV�YHULILFDWLRQ�SURFHGXUHV�LQ�SODFH��

�����'HFUHDVH�WKH�WRWDO�WLPH�UHTXLUHG�WR�FRPSOHWH�WKH�GHFHOOXODUL]DWLRQ�SURFHVV
7KH�ILQDO�GHVLJQ�VROXWLRQ�PD\�GHFUHDVH�WKH�WRWDO�WLPH�UHTXLUHG�WR�FRPSOHWH�WKH�GHFHOOXODUL]DWLRQ�
SURFHVV�
$VVRFLDWHG�7HVW��7LPH�6DYLQJV�ZLWK�)ODVN�2UJDQL]HU
7KH�$Y(1*5V�SHUIRUPHG�DQG�WLPHG�WKH�DVSLUDWLRQ�VWHS�RI�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�ZLWK�DQG�
ZLWKRXW�WKH�LQFRUSRUDWLRQ�RI�WKH�IODVN�RUJDQL]HU�DQG�FRPSXWHG�WKH�WLPH�GLIIHUHQFH�
2EMHFWLYHV
7KH�JRDO�RI�WKLV�WHVW�ZDV�WR�GHWHUPLQH�WKH�WLPH�VDYLQJV�IURP�WKH�DGGLWLRQ�RI�D�VLQJOH�VXEV\VWHP��
WKH� IODVN� RUJDQL]HU�� DQG� WR� GHPRQVWUDWH� WKDW� ZH� FDQ� VDYH� 6WHP%LR6\V� WLPH� HYHQ ZLWKRXW�
PRGLILFDWLRQ� WR� RWKHU� VXEV\VWHPV�� $� GHFUHDVH� LQ� DVSLUDWLRQ� WLPH� PHHWV� WKH� QRQ�IXQFWLRQDO�
UHTXLUHPHQW�RI�UHGXFLQJ�WKH�WRWDO�WLPH�LW�WDNHV�WR�FRPSOHWH�WKH�SURFHVV�
)HDWXUHV�(YDOXDWHG
7KLV�WHVW�H[DPLQHG�WKH�IXQFWLRQDOLW\�RI�WKH�IODVN�RUJDQL]HU�LQ�WKDW�WKH�RUJDQL]HU�FDQ�DFFRPPRGDWH�
VL[�IODVNV�WR�FRPSOHWH�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�
7HVW�6FRSH
.H\�FRQGLWLRQV�IRU�WKLV�WHVW�LQFOXGHG��YDFXXP�VHWWLQJV�IRU�WKH�DVSLUDWRU�SXPS��KLJK���YDULDELOLW\�LQ�
IOXLG� YROXPHV�ZLWKLQ� ���� HUURU�� DQG� KDYLQJ� IRXU� SHRSOH� SHUIRUP� WKH� SURFHVV� LQ� WKH� ELRVDIHW\�
FDELQHW�
7HVW�3ODQ
0DWHULDOV� IODVN�RUJDQL]HU�JDPPD�SURWRW\SH��VWRSZDWFK��DVSLUDWRU�SXPS�DQG�WLS��VL[�IODVNV��
FDPHUD
7RROV��7HFKQLTXHV��6NLOOV�

Ɣ $VSLUDWRU�SXPS���WLS��WRRO�XVHG�WR�H[WUDFW�OLTXLG�E\�SURGXFLQJ�D�YDFXXP�
Ɣ $VSLUDWLRQ�WHFKQLTXH��LQVHUW�WLS�LQWR�IODVN�DLPHG�DW�EDFN�OHIW�FRUQHU�WR�ZLWKGUDZ�DOO�OLTXLG
Ɣ $EVROXWH�DQG�SHUFHQW�GLIIHUHQFH�FDOFXODWLRQV



��

$VVXPSWLRQV�
Ɣ 7KH�$Y(1*5V�DVVXPHG�WKDW�WKH�WLPH�GLVFUHSDQFLHV�EHWZHHQ�LQGLYLGXDO�XVHUV�DUH�QRW�

UHOHYDQW�
'DWD�&ROOHFWLRQ�

Ɣ 7KH�$Y(1*5V�UHFRUGHG�KRZ�ORQJ�LW�WDNHV�WR�DVSLUDWH�VL[�IODVNV�VHFXUHG�LQ�WKH�IODVN�
RUJDQL]HU�XVLQJ�D�VLQJOH�DVSLUDWRU�WLS�

ż 'DWD�5HFRUGHG��WLPH�LW�WDNHV�WR�DVSLUDWH�>VHFRQGV@
ż 7ULDOV���

Ɣ 7KH�$Y(1*5V�UHFRUGHG�KRZ�ORQJ�LW�WDNHV�WR�DVSLUDWH�VL[�IODVNV�LQGLYLGXDOO\�XVLQJ�D�
VLQJOH�DVSLUDWRU�WLS�

ż 'DWD�5HFRUGHG��WLPH�LW�WDNHV�WR�DVSLUDWH�>VHFRQGV@
ż 7ULDOV���

Ɣ &RPSDUHG�H[SHULPHQWDO�YDOXHV�XVLQJ�DEVROXWH�DQG�SHUFHQW�GLIIHUHQFH�FDOFXODWLRQV�
Ɣ &RQGXFWHG�W�WHVW�WR�GHWHUPLQH�LI�WKHUH�ZDV�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�WLPHV

$FFHSWDQFH�&ULWHULD
,I�WKH�WLPH�LW�WRRN�WR�FRPSOHWH�WKH�DVSLUDWLRQ�VWHS�RI�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�XVLQJ�WKH�IODVN�
RUJDQL]HU�ZDV�VLJQLILFDQWO\�OHVV��S��������IURP�W�WHVW��WKDQ�WKH�WLPH�LW�WRRN�WR�FRPSOHWH�WKH�SURFHVV�
ZLWKRXW�WKH�RUJDQL]HU��WKHQ�WKH�UHVXOWV�FDQ�EH�GHHPHG�DFFHSWDEOH��DQG�WKH�GHVLJQ�UHTXLUHPHQW�KDV�
EHHQ�VDWLVILHG�
7HVW�5HVXOWV�

7DEOH����5HVXOWV�IRU�DVSLUDWLRQ�ZLWK�DQG�ZLWKRXW�WKH�IODVN�RUJDQL]HU

7ULDO
:LWK�)ODVN�
2UJDQL]HU

>V@

:LWKRXW�)ODVN�
2UJDQL]HU

>V@

3HUFHQW
'LIIHUHQFH

>�@

$EVROXWH�
'LIIHUHQFH�

>V@

� ����� ����� ����� �����

� ����� ����� ����� �����

� ����� ����� ����� �����

� ����� ����� ����� �����

$YHUDJH ����� ����� ����� �����

$FFRUGLQJ� WR�7DEOH� ��� WKH� XVH� RI� WKH� IODVN� RUJDQL]HU� GXULQJ� WKH� DVSLUDWLRQ� VWDJH� RI� WKH� SURFHVV�
GHFUHDVHG�WKH�WLPH�E\�DSSUR[LPDWHO\������:KLOH�ZH�GLG�QRW�FUHDWH�DQ�DFFHSWDQFH�FULWHULRQ�IRU�WKH�
SHUFHQW�RU�DEVROXWH�GLIIHUHQFH�LQ�WLPHV��W\SLFDOO\�����LV�FRQVLGHUHG�WR�EH�D�FRQVLGHUDEOH�GLIIHUHQFH��
WKHUHIRUH��WKH�XVH�RI�WKH IODVN�RUJDQL]HU�VXEVWDQWLDOO\�UHGXFHG�WKH�DVSLUDWLRQ�WLPH�



��

7DEOH����W�7HVW�IRU�DVSLUDWLRQ�UHVXOWV�ZLWK�IODVN�RUJDQL]HU

:LWKRXW�2UJDQL]HU :LWK�2UJDQL]HU

0HDQ ����� �����

9DULDQFH ����� �����

2EVHUYDWLRQV � �

+\SRWKHVL]HG�
0HDQ�

'LIIHUHQFH

'HJUHH�RI�
)UHHGRP

W�6WDW 3��W�7��WZR�WDLO
W�&ULWLFDO�WZR�

WDLO

���� ���� ���� ���� ����

7DEOH���GLVSOD\V�RXU�UHVXOWV�IURP�WKH�SDLUHG�WZR�VDPSOH�W�WHVW�ZH�FRQGXFWHG�XVLQJ�DQ�DOSKD�YDOXH�
RI�������2XU�QXOO�K\SRWKHVLV�ZDV� WKDW� WKHUH�ZRXOG�EH�QR� GLIIHUHQFH� LQ�DVSLUDWLRQ� WLPHV�ZLWK�RU�
ZLWKRXW�WKH�IODVN�RUJDQL]HU��KHQFH�WKH�K\SRWKHVL]HG�PHDQ�GLIIHUHQFH�RI�]HUR�
(YDOXDWLRQ
$FFRUGLQJ�WR�7DEOH����RXU�S�YDOXH�IRU�D�WZR�WDLOHG�WHVW�LV�������ZKLFK�LV�OHVV�WKDQ�WKH�DOSKD�YDOXH�
RI�������WKHUHIRUH�ZH�KDYH�PHW�RXU�DFFHSWDQFH�FULWHULD�RI�DFKLHYLQJ�D�S�YDOXH�RI�OHVV�WKDQ�������$V�
D�UHVXOW��WKHUH�LV�D�ODUJH�GHFUHDVH�LQ�DVSLUDWLRQ�WLPH�XVLQJ�WKH�IODVN�RUJDQL]HU�FRPSDUHG�WR�DVSLUDWLQJ�
WKH�IODVNV�LQGLYLGXDOO\��,Q�DGGLWLRQ��RXU�W�YDOXH�LV�������ZKLFK�LV�ODUJHU�WKDQ�WKH�FULWLFDO�WZR�WDLOHG�
W�YDOXH�RI�������VXJJHVWLQJ�WKDW�ZH�UHMHFW�WKH�QXOO�K\SRWKHVLV��6LQFH�WKH�S�YDOXH�LV�OHVV�WKDQ�DOSKD�
DQG� WKH� W�YDOXH� LV� JUHDWHU� WKDQ� WKH� FULWLFDO� W�YDOXH��ZH� FDQ� IXOO\� UHMHFW� WKH� QXOO� K\SRWKHVLV� DQG�
FRQILUP�WKDW�WKH�XVH�RI�WKH�IODVN�RUJDQL]HU�VLJQLILFDQWO\�LPSDFWV�WKH�DVSLUDWLRQ�WLPH��$V�D�UHVXOW��
LPSOHPHQWDWLRQ�RI� WKH� IODVN�RUJDQL]HU�PHHWV� WKH�QRQ�IXQFWLRQDO� UHTXLUHPHQW� WR�UHGXFH� WKH� WRWDO�
WLPH�UHTXLUHG�WR�FRPSOHWH�WKH�GHFHOOXODUL]DWLRQ�SURFHVV��

$VVRFLDWHG�7HVW��7LPH�6DYLQJV�ZLWK�)ODVN�2UJDQL]HU���*XLGH���/LTXLG�1HWZRUN
7KH�$Y(1*5V�SHUIRUPHG�DQG�WLPHG�RQH�URXQG�RI�DVSLUDWLQJ�DQG�GLVSHQVLQJ�ZLWK�DQG�ZLWKRXW�WKH�
LQFRUSRUDWLRQ�RI�WKH�IODVN�RUJDQL]HU��JXLGH��DQG�OLTXLG�QHWZRUN�DQG�FRPSXWHG�WKH�WLPH�GLIIHUHQFH�
2EMHFWLYHV
7KH�JRDO�RI�WKLV�WHVW�ZDV�WR�GHWHUPLQH�WKH�WLPH�VDYLQJV�IURP�WKH�WKUHH�SURSRVHG�VXEV\VWHPV�DQG�
GHPRQVWUDWH� WKDW�ZH� FDQ� VDYH�6WHP%LR6\V� WLPH��$�GHFUHDVH� LQ� WLPH� WR� FRPSOHWH� RQH� URXQG�RI�
DVSLUDWLQJ�DQG�GLVSHQVLQJ�PHHWV�WKH�QRQ�IXQFWLRQDO�UHTXLUHPHQW�RI�UHGXFLQJ�WKH�WRWDO�WLPH�LW�WDNHV�
WR�FRPSOHWH�WKH�SURFHVV�
)HDWXUHV�(YDOXDWHG
7KLV� WHVW� H[DPLQHG� WKH� IXQFWLRQDOLW\�DQG�FRPSDWLELOLW\�RI� WKH� IODVN�RUJDQL]HU��JXLGH��DQG� OLTXLG�
QHWZRUN��:H�H[DPLQHG�ZKHWKHU�RU�QRW�WKH�RUJDQL]HU�FDQ�DFFRPPRGDWH�VL[�IODVNV��LI�WKH�JXLGH�FDQ�
FRQVLVWHQWO\�JXLGH�WKH�SLSHWWH�WLSV�WR�WKH�GHVLUHG�SRVLWLRQ�ZLWKRXW�GDPDJLQJ�WKH�PDWUL[��DQG�LI�WKH�



��

OLTXLG�QHWZRUN�FDQ�FRQVLVWHQWO\�GLVSHQVH�WKH�SURSHU�DPRXQW�RI�OLTXLG�ZLWKRXW�GDPDJLQJ�WKH�PDWUL[�
WR�FRPSOHWH�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�
7HVW�6FRSH
.H\�FRQGLWLRQV�IRU�WKLV�WHVW�LQFOXGHG��YDFXXP�VHWWLQJV�IRU�WKH�DVSLUDWRU�SXPS��KLJK���YDULDELOLW\�
LQ�IOXLG�YROXPHV�ZLWKLQ�����HUURU��DQG�IRXU�SHRSOH�SHUIRUPLQJ�WKH�SURFHVV�LQ�WKH�ELRVDIHW\�
FDELQHW�
7HVW�3ODQ
0DWHULDOV� IODVN�RUJDQL]HU�JDPPD�SURWRW\SH��JXLGH�EHWD�SURWRW\SH��OLTXLG�QHWZRUN DOSKD�
SURWRW\SH��VWRSZDWFK��DVSLUDWRU�SXPS�DQG�WLS��VL[�IODVNV��FDPHUD
7RROV��7HFKQLTXHV��6NLOOV�

Ɣ $VSLUDWRU�SXPS���WLS��WRRO�XVHG�WR�H[WUDFW�OLTXLG�E\�SURGXFLQJ�D�YDFXXP�
Ɣ $VSLUDWLRQ�WHFKQLTXH��LQVHUW�WLS�LQWR�IODVN�WR�ZLWKGUDZ�DOO�OLTXLG
Ɣ 'LVSHQVLQJ�WHFKQLTXH��LQVHUW�WXEH�FRQQHFWHG�WR�OLTXLG�QHWZRUN�LQWR�UHVSHFWLYH�IODVN�WR�

GLVSHQVH�OLTXLG
Ɣ $EVROXWH�DQG�SHUFHQW�GLIIHUHQFH�FDOFXODWLRQV

$VVXPSWLRQV�
Ɣ 7KH�$Y(1*5V�DVVXPHG�WKDW�WKH�WLPH�GLVFUHSDQFLHV�EHWZHHQ�LQGLYLGXDO�XVHUV�DUH�QRW�

UHOHYDQW�
'DWD�&ROOHFWLRQ�

Ɣ 5HFRUGHG�KRZ� ORQJ� LW� WDNHV� WR�FRPSOHWH�RQH� URXQG�RI�DVSLUDWLQJ�DQG�GLVSHQVLQJ� IRU� VL[�
IODVNV�VHFXUHG�LQ�WKH�IODVN�RUJDQL]HU�XVLQJ�WKH�JXLGH��OLTXLG�QHWZRUN��DQG�D�VLQJOH�DVSLUDWRU�
WLS�

ż 'DWD�5HFRUGHG��WLPH�LW�WDNHV�WR�DVSLUDWH�DQG�GLVSHQVH�OLTXLG�>VHFRQGV@
ż 7ULDOV���

Ɣ 5HFRUGHG�KRZ� ORQJ� LW� WDNHV� WR� FRPSOHWH�RQH� URXQG�RI�DVSLUDWLQJ�DQG�GLVSHQVLQJ� IRU� VL[�
IODVNV�LQGLYLGXDOO\�XVLQJ�D�VLQJOH�DVSLUDWRU�WLS�

ż 'DWD�5HFRUGHG��WLPH�LW�WDNHV�WR�DVSLUDWH�DQG�GLVSHQVH�PDQXDOO\�>VHFRQGV@
ż 7ULDOV���

Ɣ &RPSDUHG�H[SHULPHQWDO�YDOXHV�XVLQJ�DEVROXWH�DQG�SHUFHQW�GLIIHUHQFH�FDOFXODWLRQV�
Ɣ &RQGXFWHG�W�WHVW�WR�GHWHUPLQH�LI�WKHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�WLPHV

$FFHSWDQFH�&ULWHULD
,I�WKH�WLPH�LW�WRRN�WR�FRPSOHWH�WKH�DVSLUDWLRQ�DQG�GLVSHQVLQJ�VWHSV�RI�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�
XVLQJ�WKH�IODVN�RUJDQL]HU��JXLGH��DQG�OLTXLG�QHWZRUN�ZDV�VLJQLILFDQWO\�OHVV��S��������IURP�W�WHVW��
WKDQ�WKH�WLPH�LW�WRRN�WR�FRPSOHWH�WKH�SURFHVV�ZLWKRXW�DQ\�GHYLFHV��WKHQ�WKH�UHVXOWV�FDQ�EH�GHHPHG�
DFFHSWDEOH��DQG�WKH�GHVLJQ�UHTXLUHPHQW�LV�VDWLVILHG�



��

7HVW�5HVXOWV
7DEOH����5HVXOWV�IURP�DVSLUDWLQJ�DQG�GLVSHQVLQJ�ZLWK�DOO�VXEV\VWHPV

7ULDO
:LWK�

6XEV\VWHPV
>V@

:LWKRXW�
6XEV\VWHPV

>V@�

3HUFHQW�
GLIIHUHQFH

>�@

$EVROXWH�
GLIIHUHQFH

>V@

� ����� ������ ����� �����

� ����� ������ ����� �����

� ����� ������ ����� ������

� ����� ������ ����� �����

$YHUDJH� ����� ������ ����� �����

7DEOH���SURYLGHV�UHVXOWV�IURP�FRPSOHWLQJ�RQH�URXQG�RI�DVSLUDWLQJ�DQG�GLVSHQVLQJ��GLVSOD\LQJ�D�
�������WLPH�VDYLQJV�XVLQJ�DOO�WKUHH�VXEV\VWHPV��7KLV�WUDQVODWHV�LQWR�DQ�DEVROXWH�GLIIHUHQFH�RI���
PLQXWH�DQG����VHFRQGV��:H�KDYH�RYHU�GRXEOHG�RXU�����WKUHVKROG��UHVXOWLQJ�LQ�FRQVLGHUDEOH�WLPH�
VDYLQJV��

7DEOH����W�7HVW�DVSLUDWLRQ�UHVXOWV�ZLWK�IODVN�RUJDQL]HU�DQG�JXLGH

:LWKRXW�6XEV\VWHPV :LWK�6XEV\VWHPV

0HDQ ������ �����

9DULDQFH ������ ����

2EVHUYDWLRQV � �

+\SRWKHVL]HG�
0HDQ�

'LIIHUHQFH

'HJUHH�RI�
)UHHGRP

W�6WDW 3��W�7��WZR�WDLO
W�&ULWLFDO�WZR�

WDLO

���� ���� ���� ���� ����

(YDOXDWLRQ
$FFRUGLQJ�WR�7DEOH����WKLV�WHVW�DFKLHYHG�D�S�YDOXH�RI�������ZKLFK�VDWLVILHV�RXU�DFFHSWDQFH�FULWHULD�
RI�������7KLV�S�YDOXH�ZDV�FDOFXODWHG�XVLQJ�D�SDLUHG�WZR�VDPSOH�W�WHVW�DW�DQ�DOSKD�YDOXH�RI�������,Q�
DGGLWLRQ�� RXU� W�YDOXH� ZDV� ������ ZKLFK� LV� PXFK� KLJKHU� WKDQ� ������ VXJJHVWLQJ� WR� UHMHFW� WKH� QXOO�
K\SRWKHVLV�RI�QR�GLIIHUHQFH�EHWZHHQ�WKH�WZR�WHVWV��7KHUHIRUH��WKH�XVH�RI�DOO�WKUHH�VXEV\VWHPV�KDV�
VDWLVILHG� WKH� QRQ�IXQFWLRQDO� UHTXLUHPHQW� WR� GHFUHDVH� WKH� WRWDO� WLPH� UHTXLUHG� WR� FRPSOHWH� WKH�
GHFHOOXODUL]DWLRQ�SURFHVV��



��

�����3URFHVV�ZLOO�EH�VDIH�WR�FRPSOHWH
7KH�LQFRUSRUDWLRQ�RI�RXU�WKUHH�VXEV\VWHPV�LQWR�6WHP%LR6\V¶�FXUUHQW�GHFHOOXODUL]DWLRQ�SURFHVV�
VKRXOG�QRW�SUHVHQW�DQ\�DGGLWLRQDO�VDIHW\�ULVNV�IRU�WKH�XVHUV��
(YDOXDWLRQ
:H�GLG�QRW�PDNH�D�VSHFLILF�SURWRW\SH�WHVW�WR�HYDOXDWH�WKH�VDIHW\�RI�RXU�GHVLJQ�EHFDXVH�HYHU\�WHVW�
ZH�SHUIRUPHG�VHUYHG�DV�DQ�LQGLFDWRU�RI�ZKHWKHU�RU�QRW�RXU�GHYLFHV�ZHUH�VDIH�IRU�XVH�LQ�D�ODERUDWRU\�
HQYLURQPHQW��2XU� VXEV\VWHPV�ZHUH� DOVR� GHVLJQHG� WR� FRQIRUP� WR� H[LVWLQJ� VDIHW\� VWDQGDUGV� DQG�
SURWRFROV�SURYLGHG�E\�26+$�DQG�6WHP%LR6\V��$OO�DFWLRQV�UHTXLUHG�IRU�XVLQJ�WKH�FRPSOHWH�GHVLJQ�
VROXWLRQ�ZHUH�SHUIRUPHG�E\�HDFK�$Y(1*5�DQG�GLG�QRW�SUHVHQW�DQ\�VDIHW\�LVVXHV��7KHUHIRUH��WKH�
XVH�RI�WKH�VXEV\VWHP�SURWRW\SHV�PHHWV�WKH�UHTXLUHPHQW�RI�WKH�SURFHVV�EHLQJ�VDIH�WR�FRPSOHWH��

�����$OO�WRROV�RU�QHZ�GHYLFHV�XVHG�LQ�WKH�SURFHVV�VKDOO�EH�DEOH�WR�EH�VWHULOL]HG
$Q\�GHYLFHV�FUHDWHG�VKDOO�EH�DEOH�WR�EH�VWHULOL]HG�EHIRUH�EHLQJ�SODFHG�LQ�WKH�ELRVDIHW\�FDELQHW�WR�
UHGXFH�DQ\�SRVVLELOLW\�RI�FRQWDPLQDWLRQ�DQG�WR�IROORZ�VWDQGDUG�FHOO�FXOWXUH�SURWRFROV��
(YDOXDWLRQ
7KLV�UHTXLUHPHQW�FRLQFLGHV�ZLWK�RXU�VWHULOLW\�FRQVWUDLQW��ZKLFK�ZDV�PHW�WKURXJK�SHUIRUPLQJ�WKH�
SURFHGXUH�LQ�D�ELRVDIHW\�FDELQHW�GLVFXVVHG�LQ�6HFWLRQ ����DQG�WKURXJK�WKH�VHOHFWLRQ�RI�PDWHULDOV�
IRU�WKH�ILQDO�SURWRW\SH��

���� ,QWHJUDWDEOH�LQWR�WKH�FXUUHQW�SURFHVV�DQG�UHVXOW� LQ�WKH�VDPH�SURGXFW�RU�VXEVWDQWLDOO\�
HTXLYDOHQW
7KH�GHVLJQ�VROXWLRQ�PXVW�EH�DEOH�WR�EH�LQWHJUDWHG�ZLWKRXW�VLJQLILFDQWO\�DOWHULQJ�WKH�FXUUHQW�VWHSV�
RI� WKH� GHFHOOXODUL]DWLRQ� SURFHVV�� IRXQG� LQ� $SSHQGL[� ���� VR� WKDW� WKH� SURGXFW� LV� VXEVWDQWLDOO\�
HTXLYDOHQW�WR�WKDW�RI�WKH�FXUUHQW�SURFHVV��
(YDOXDWLRQ
7KLV� UHTXLUHPHQW� ZDV� PHW� GXULQJ� WKH� FRQVWUXFWLRQ� DQG� GHVLJQ� SKDVHV� RI� RXU� VROXWLRQ� DV� HDFK�
VXEV\VWHP� ZDV� FUHDWHG� WR� PDLQWDLQ� WKH� IRXQGDWLRQ� RI� 6WHP%LR6\V¶� GHFHOOXODUL]DWLRQ� SURFHVV�
DFFRUGLQJ� WR� WKHLU� VWDQGDUG� RSHUDWLQJ� SURFHGXUHV�� 6LQFH� ZH� GLG� QRW� DOWHU� DQ\� FRUH� VWHSV� IURP�
6WHP%LR6\V¶�SURFHGXUH��ZH�ZRUNHG�XQGHU�WKH�DVVXPSWLRQ�WKDW�WKH�LQWHJUDWLRQ�RI�RXU�VROXWLRQ�ZLOO�
UHVXOW�LQ�WKH�VDPH�SURGXFW�RU�VXEVWDQWLDOO\�HTXLYDOHQW��$V�D�UHVXOW��WKHVH�WZR�LQWHUIDFH�UHTXLUHPHQWV�
DUH�VDWLVILHG��

�����,QWXLWLYH�DQG�HDVLO\�DGRSWHG�E\�VWDII�ZLWK�QR�SUH�H[LVWLQJ�NQRZOHGJH�RI�RXU�VROXWLRQ�
7KH� VROXWLRQ� VKRXOG� QRW� EH� WRR� FRPSOLFDWHG� WKDW� WKH� ODE� WHFKQLFLDQV� FDQQRW� GHWHUPLQH� KRZ� WR�
DVVHPEOH�LW�RU�LPSOHPHQW�WKH�VXEV\VWHPV�LQ�WKH�FXUUHQW�SURFHVV��
(YDOXDWLRQ
7KLV� UHTXLUHPHQW�ZDV�QRW� WHVWHG�EHFDXVH�ZH�KDG� SODQQHG� WR�GHOLYHU�RXU�ILQDO�SURWRW\SHV� WR� WKH�
6WHP%LR6\V�PDQXIDFWXULQJ�IDFLOLW\�WR�WHVW��EXW�GXH�WR�WKH�UHFHQW�&29,'����VLWXDWLRQ��ZH�ZHUH�QRW�
JLYHQ�WKLV�RSSRUWXQLW\��1RQHWKHOHVV��ZLWK�WKH�XVH�RI�RXU�DVVHPEO\�LQVWUXFWLRQV �$SSHQGL[�������RXU�
623 �$SSHQGL[�������DQG�WKH�ODE�WHFKQLFLDQ¶V�FXUUHQW�NQRZOHGJH�RI�WKH�SURFHVV��ZH�DUH�FHUWDLQ�WKH�



��

VWDII�ZLOO�EH�DEOH�WR�LQWXLWLYHO\�DQG�HDVLO\�DGRSW�RXU�GHYLFHV�LQWR�WKH�FXUUHQW�SURFHVV��$V�D�UHVXOW��
WKHVH�LQWHUIDFH�UHTXLUHPHQWV�DUH�VDWLVILHG��

�����&RPSDWLEOH�ZLWK�SUHYDLOLQJ�LQGXVWU\�VWDQGDUGV
7KH�GHVLJQ�VROXWLRQ�VKRXOG�EH�FRPSDWLEOH�ZLWK�SUHYDLOLQJ�LQGXVWU\�VWDQGDUGV�VR�6WHP%LR6\V�FDQ�
FRQWLQXH�WR�SURGXFH�WKHLU�SURGXFW�DQG�VDWLVI\�FXVWRPHU�QHHGV�
(YDOXDWLRQ
3UHYDLOLQJ� LQGXVWU\� VWDQGDUGV� LQFOXGH� WKH� JUDGH� RI� WKH� WLVVXH� FXOWXUH� IODVN�� WKH� DELOLW\� WR� EH�
VWHULOL]HG��DQG�WKH�DELOLW\�WR�ILW�LQ�D�ELRVDIHW\�FDELQHW�RU�FOHDQ�EHQFK��:H�KDYH�DOUHDG\�VDWLVILHG�WKH�
VWHULOLW\�DQG�ELRVDIHW\�FDELQHW�FRQVWUDLQWV�LQ�6HFWLRQV���� DQG������UHVSHFWLYHO\��WKHUHIRUH�WKHUH�ZDV�
QR�QHHG�WR�WHVW�WKHP�DJDLQ��,Q�WHUPV�RI�WKH�JUDGH�RI�WKH WLVVXH�FXOWXUH�IODVN��WKH�IODVNV�ZHUH�SURYLGHG�
WR� XV� E\� RXU� VSRQVRU� DQG� DUH� FRPSDWLEOH� ZLWK� SUHYDLOLQJ� LQGXVWU\� VWDQGDUGV�� ,Q� DGGLWLRQ�� ZH�
GHVLJQHG�RXU�VROXWLRQ�XVLQJ�6WHP%LR6\V¶�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV�DV�RXU�IRXQGDWLRQ��ZKLFK�
ZHUH�GHYHORSHG�E\�WKH FRPSDQ\�WR�DOUHDG\�PHHW�LQGXVWU\�VWDQGDUGV��$V�D�UHVXOW��WKLV�UHTXLUHPHQW�
LV�VDWLVILHG��

�����$OORZ�ELRVDIHW\�FDELQHW�WR�EH�XVHG�IRU�RWKHU�SURFHVVHV�DW�DOO�WLPHV
7KH�GHVLJQ�VROXWLRQ�FDQQRW�SRSXODWH�WKH�HQWLUHW\�RI�WKH�%6&�DQG�VKRXOG�DOORZ�IRU�RWKHU�SURFHVVHV�
WR�EH�SHUIRUPHG�VLPXOWDQHRXVO\��
(YDOXDWLRQ
7KLV� UHTXLUHPHQW�ZDV� VDWLVILHG� GXULQJ� RXU� WHVWLQJ� WR� GHWHUPLQH� LI� WKH� GHFHOOXODUL]DWLRQ� SURFHVV�
FRXOG�VXFFHVVIXOO\�EH�FRPSOHWHG�ZLWKLQ�WKH�FRQVWUDLQWV�RI�WKH�ELRVDIHW\�FDELQHW�VHHQ�LQ�6HFWLRQ �����
7KH� FDELQHW� ZH� XVHG� IRU� WHVWLQJ� ZDV� KRXVLQJ� RWKHU� H[SHULPHQWV� DQG� HTXLSPHQW� XVHG� E\� WKH�
&KHPLVWU\� 'HSW��� DQG� ZH� QRWHG� LQ� RXU� WHVW� UHVXOWV� WKDW� WKH� ELRVDIHW\� FDELQHW� GLG� IHHO� VOLJKWO\�
FUDPSHG�DV�D�UHVXOW��7KHUH�ZHUH�D�ORW�RI�ODUJH�DQG�XQQHFHVVDU\�LWHPV�LQ�WKH�ELRVDIHW\�FDELQHW�ZH�
KDG�DFFHVV�WR��VR�WKH�HUJRQRPLFV�ZRXOG�EH�OHVV�RI�DQ�LVVXH�LQ�D�FOHDQ�FDELQHW��1RQHWKHOHVV��ZH�ZHUH�
DEOH�WR�VDWLVI\�WKH�DFFHSWDQFH�FULWHULD�E\�FRPSOHWLQJ�UXQV�RI�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�ZLWK�QR�
SUREOHPV� RU� GDPDJHG� FRPSRQHQWV� RU� VXEV\VWHPV�� $V� D� UHVXOW�� RXU� VROXWLRQ� FDQ� FRPSOHWH� WKH�
GHFHOOXODUL]DWLRQ�SURFHVV�VXFFHVVIXOO\�GHVSLWH�RWKHU�SURFHVVHV�EHLQJ�FRQGXFWHG�DW�WKH�VDPH�WLPH��
VDWLVI\LQJ�WKLV�UHTXLUHPHQW�

�����2YHUDOO�3URMHFW�2EMHFWLYH
5HGXFH�)XOO�7LPH�(TXLYDOHQWV
(YDOXDWLRQ
7KH� RYHUDOO� SURMHFW� REMHFWLYH�ZDV� WHVWHG� XVLQJ� WHVW� SODQV� IURP� 6HFWLRQ ������ )RU� WKH� FRPSOHWH�
GHFHOOXODUL]DWLRQ�SURFHVV��OLTXLG�ZLOO�EH�DVSLUDWHG�IURP�HDFK�IODVN�D�WRWDO�RI���WLPHV��8VLQJ�WKH�GDWD�
LQ�7DEOH���WR�H[WUDSRODWH�IRU�D�PDQXIDFWXULQJ�UXQ�RI�����IODVNV��WKH�WRWDO�WLPH�UHTXLUHG�IRU�DVSLUDWLRQ�
ZLWK�WKH�IODVN�RUJDQL]HU�LV���KRXU�DQG����PLQXWHV�DQG�ZLWKRXW�LV���KRXUV�DQG����PLQXWHV��,Q�WKLV�
FDVH��WKH�XVH�RI�WKH�IODVN�RUJDQL]HU�GHFUHDVHV�WRWDO�DVSLUDWLRQ�WLPH�E\�DSSUR[LPDWHO\���KRXU�DQG���
PLQXWHV�� &RQFHUQLQJ� )7(V�� WKLV� GHFUHDVH� LQ� WLPH� ZRXOG� UHGXFH� WKH� FRVW� RI� KDYLQJ� RQH� ODE�
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WHFKQLFLDQ� SHUIRUP� WKH� SURFHVV� E\� DERXW� RQH� KRXU¶V� ZRUWK� RI� SD\�� 7KH� DPRXQW� RI� WLPH� VSHQW�
SHUIRUPLQJ� WKH� SURFHVV� FRXOG� EH� IXUWKHU� UHGXFHG� E\� KDYLQJ� WZR� ODE� WHFKQLFLDQV� ZRUNLQJ�
VLPXOWDQHRXVO\��DQG�WKLV�VKRXOG�HTXDWH�WR�DSSUR[LPDWHO\�WKH�VDPH�FRVW�LQ�WHUPV�RI�)7(V��2YHUDOO��
WKLV�WHVW�VDWLVILHV�WKH�SURMHFW�REMHFWLYH�WR�UHGXFH�)XOO�7LPH�(TXLYDOHQWV�

)RU� WKH�FRPSOHWH�GHFHOOXODUL]DWLRQ�SURFHVV�� WKHUH�DUH���GLVSHQVLQJ�VWHSV�DQG���DVSLUDWLQJ�VWHSV��
8VLQJ� WKH� GDWD� LQ�7DEOH� �� WR� H[WUDSRODWH� IRU� D�PDQXIDFWXULQJ� UXQ� RI� ���� IODVNV�� WKH� WRWDO� WLPH�
UHTXLUHG�ZKHQ�XVLQJ�WKH�WKUHH�VXEV\VWHPV�LV���KRXUV�DQG����PLQXWHV�DQG�ZLWKRXW�LV���KRXUV�DQG����
PLQXWHV�� ,Q� WKLV� FDVH�� WKH� XVH� RI� WKH� WKUHH� VXEV\VWHPV� GHFUHDVHV� WKH� RYHUDOO� WLPH� IRU� WKH�
GHFHOOXODUL]DWLRQ�SURFHVV�E\�DSSUR[LPDWHO\���KRXUV�DQG����PLQXWHV��&RQFHUQLQJ�)7(V��WKLV�UHGXFHV�
WKH� FRVW� RI� KDYLQJ� RQH� ODE� WHFKQLFLDQ� SHUIRUP� WKH� SURFHVV� E\� QHDUO\� �� KRXU¶V�ZRUWK� RI� SD\�� ,I�
6WHP%LR6\V�PDQXIDFWXUHV�RQH�UXQ�RI�����IODVNV�SHU�ZHHN�� WKH�WRWDO� WLPH�VDYLQJV�GXULQJ�D�\HDU�
ZRXOG�EH�����KRXUV�DQG���PLQXWHV�� IRU�D� WRWDO�RI���������� LQ� ODERU� VDYLQJV� LI�RQO\�RQH�SHUVRQ�
SHUIRUPHG� HDFK� UXQ�� � )RU� DSSUR[LPDWHO\� WKH� VDPH� FRVW� LQ� )7(V�� WKH� DPRXQW� RI� WLPH� VSHQW�
SHUIRUPLQJ� WKH� SURFHVV� FRXOG� EH� GUDPDWLFDOO\� UHGXFHG� E\� KDYLQJ� WZR� ODE� WHFKQLFLDQV�ZRUNLQJ�
VLPXOWDQHRXVO\�� 7KHUHIRUH�� WKH� WLPH� VDYLQJV�PD\� DOORZ� 6WHP%LR6\V� WR� UHGHSOR\� HPSOR\HHV� WR�
RWKHU�FRPSDQ\�SULRULWLHV��2YHUDOO��WKH�XVH�RI�DOO�WKUHH�VXEV\VWHPV�LV�KLJKO\�VXFFHVVIXO��VDWLVILHV�WKH�
RYHUDOO� SURMHFW� REMHFWLYH� WR� UHGXFH� )XOO�7LPH� (TXLYDOHQWV�� DQG� DOVR� PHHWV� WKH� QRQ�IXQFWLRQDO�
UHTXLUHPHQW�RI�UHGXFLQJ�WKH�WRWDO�WLPH�LW�WDNHV�WR�FRPSOHWH�WKH�SURFHVV�

���&RQFOXVLRQV
2I�WKH�WZHOYH�SURMHFW�UHTXLUHPHQWV��IRXU�FRQVWUDLQWV��DQG�WKH�RYHUDOO�SURMHFW�REMHFWLYH��DOO�

KDYH�EHHQ�VXFFHVVIXOO\�PHW�E\� WKH�$Y(1*5¶V�FRPSOHWHG�GHVLJQ��7KUHH�RI� WKH�IRXU�FRQVWUDLQWV�
ZHUH�PHW�WKURXJK�WKH�VDWLVIDFWLRQ�RI�VRPH�RI�RXU�UHTXLUHPHQWV��DV�WKH�VWHULOLW\��SHUIRUPDQFH�LQ�WKH�
ELRVDIHW\� FDELQHW� DQG� LQWHJULW\ RI� WKH� PDWUL[� FRQVWUDLQWV� FRLQFLGH� ZLWK� RXU� PRVW� HVVHQWLDO�
UHTXLUHPHQWV��7KH�ODVW�FRQVWUDLQW�LV�FRVW��ZKLFK�WKH�$Y(1*5V�RQO\�VSHQW�URXJKO\������RI�RXU�WRWDO�
�������XOWLPDWHO\�VDWLVI\LQJ�RXU�ILQDO�FRQVWUDLQW�

7KH�PRUH�FUXFLDO�UHTXLUHPHQWV�WKDW�ZH�VWDWHG�³VKDOO´�EH�DFFRPSOLVKHG�LQFOXGHG�WKDW� WKH�
SURFHVV� HIIHFWLYHO\� ZDVK� DZD\� DOO� GHWHUJHQW� ZLWKRXW� GDPDJLQJ� WKH� &(//YR� 0DWUL[� DQG� EH�
RSWLPL]HG�IRU�WKH�VL]H�7����FHOO�FXOWXUH�IODVN��DQG�WKDW�WKH�ILQDO�GHVLJQ�EH�UHSURGXFLEOH��SURGXFH�D�
XQLIRUP�SURGXFW�� EH� VDIH� WR� XVH� DQG�EH� DEOH� WR� EH� VWHULOL]HG��7KH� GHVLJQ� RI� WKH� OLTXLG� QHWZRUN�
VDWLVILHV�WKH�UHTXLUHPHQWV�WR�ZDVK�DZD\�GHWHUJHQW�ZLWKRXW�GDPDJLQJ�WKH�PDWUL[�DQG�FRQWULEXWHV�WR�
WKH�SURGXFWLRQ�RI�D�XQLIRUP�SURGXFW��)XUWKHUPRUH��WKH�IODVN�RUJDQL]HU�ZDV�GHVLJQHG�VSHFLILFDOO\�
IRU�WKH�VL]H�7����IODVNV��VDWLVI\LQJ�WKH�VL]H�UHTXLUHPHQW��7KH�UHSURGXFLELOLW\��DELOLW\�WR�EH�VWHULOL]HG�
DQG�VDIHW\�UHTXLUHPHQWV�IRU�RXU�GHYLFHV�ZHUH�VDWLVILHG�GXULQJ�WKH�GHVLJQ�DQG�FRQVWUXFWLRQ�RI�HDFK�
GHYLFH��7KH� IODVN�RUJDQL]HU�DQG�JXLGH�ZHUH�GHVLJQHG�ZLWK�)XVLRQ������DOORZLQJ�XV� WR�UHVHDUFK�
SRWHQWLDO�PDQXIDFWXUHUV�IRU�UHSURGXFWLRQ�DQG�UHFHLYH�TXRWHV�IRU�YDULRXV�W\SHV�RI�PDWHULDOV WKDW�FDQ�
EH��'�SULQWHG�DQG�VWHULOL]HG��

2QFH�WKH�DERYH�UHTXLUHPHQWV�ZHUH�VDWLVILHG��ZH�IRFXVHG�RQ�UHTXLUHPHQWV�WKDW�ZH�VWDWHG�
³VKRXOG´�EH�DFFRPSOLVKHG��LQFOXGLQJ�WKH�VFDODELOLW\��YHUVDWLOLW\��DQG�SRUWDELOLW\�RI�RXU�ILQDO�GHVLJQ��
WKH�DELOLW\�IRU�LW�WR�EH�LQWHJUDWHG�LQWR�WKH�FXUUHQW�SURFHVV�DQG�HDVLO\�DGRSWHG�E\�VWDII��DQG�WKH�ILQDO�
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GHVLJQ¶V�FRPSDWLELOLW\�ZLWK�LQGXVWU\�VWDQGDUGV��7KH�UHSURGXFLELOLW\�RI�WKH�IODVN�RUJDQL]HU�DQG�JXLGH�
DQG�WKH�VL]H�RI�WKH�ERWWOH�IRU�WKH�OLTXLG�QHWZRUN�DOORZ�WKH�VROXWLRQ�WR�EH�VFDOHG�WR�ZRUN�ZLWK�YDULRXV�
VL]HV�RI�PDQXIDFWXULQJ�UXQV�GHSHQGLQJ�RQ�KRZ�PDQ\�FRSLHV�RI�IODVN�RUJDQL]HUV�DQG�JXLGHV�DUH�
DYDLODEOH��7KH�FRQVWUXFWLRQ�RI�HDFK�GHYLFH�FRQWULEXWHV�WR�LWV�YHUVDWLOLW\�DQG�SRUWDELOLW\��0RUHRYHU��
WKH� OLTXLG� QHWZRUN� FDQ� YDU\� IURP� RQH� WR� WKUHH� IUDPHV� GHSHQGLQJ� RQ� WKH� VL]H� RI� UXQ� RU� VSDFH�
DYDLODEOH� LQ� WKH� ELRVDIHW\� FDELQHW�� ,Q� DGGLWLRQ�� SURWRW\SH� WHVWV�ZHUH� FRQGXFWHG� LQ� WZR�GLIIHUHQW�
ELRVDIHW\�FDELQHWV��VKRZFDVLQJ�WKH�SRUWDELOLW\�RI�RXU�VROXWLRQ��(DFK�GHYLFH�ZDV�GHVLJQHG�ZLWK�WKH�
LQWHQW�WR�VWUHDPOLQH�WKH�PDQXIDFWXULQJ�SURFHVV��QRW�DOWHU�LWV�IRXQGDWLRQ��7KHUHIRUH��WKH�VROXWLRQ�ZDV�
GHVLJQHG� WR� EH� LQWHJUDWHG� LQWR� WKH� FXUUHQW� SURFHVV�� ,Q� DGGLWLRQ�� VLQFH� WKH� FXUUHQW� SURFHVV� LV�
FRPSDWLEOH�ZLWK�SUHYDLOLQJ�LQGXVWU\�VWDQGDUGV��DQG�ZH�GLG�QRW�DOWHU�WKH�JURXQGZRUN�RI�WKH�SURFHVV��
RXU�GHYLFHV�UHPDLQ�FRPSDWLEOH�ZLWK�LQGXVWU\�VWDQGDUGV��/DVWO\��ZH�SURYLGHG�6WHP%LR6\V�ZLWK�DQ�
XSGDWHG� VWDQGDUG� RSHUDWLQJ� SURFHGXUH� WKDW� LQFOXGHV� WKH� VHW�XS� DQG� XVH� RI� RXU� GHYLFHV�� VR� ODE�
WHFKQLFLDQV�FDQ�UHIHU�WR�WKLV�GRFXPHQW�WR�FRQILUP�WKH�LQWHQGHG�XVHV�RI�RXU�GHYLFHV��

7KH�ODVW�VHW�RI�UHTXLUHPHQWV�VWDWHG�WKDW�ZH�³PD\´�DFFRPSOLVK�WKHP��LQFOXGLQJ�UHGXFWLRQ�LQ�
WRWDO�FRPSOHWLRQ�WLPH�DQG�VLPXOWDQHRXV�XVH�RI�WKH�ELRVDIHW\�FDELQHW�IRU�RWKHU�SURFHVVHV��$OO�RI�WKH�
WLPH� VDYLQJV� WHVWV� SURGXFHG� UHVXOWV� YDU\LQJ� IURP�D� ���� WR� ���� WLPH� UHGXFWLRQ�� VDWLVI\LQJ� WKLV�
UHTXLUHPHQW��,Q�DGGLWLRQ��DOO�SURWRW\SH�WHVWV�ZHUH�FRQGXFWHG�LQ�ELRVDIHW\�FDELQHWV�WKDW�ZHUH�ILOOHG�
ZLWK�RWKHU�LWHPV��DQG�ZH�ZHUH�VWLOO�DEOH�WR�FRPSOHWH�WKH�GHFHOOXODUL]DWLRQ�SURFHVV��7KHUHIRUH��WKH�
LPSOHPHQWDWLRQ� RI� RXU� GHYLFHV� DOORZHG� IRU� SURFHVVHV� WR� EH� FRQGXFWHG� VLPXOWDQHRXVO\� LQ� WKH�
ELRVDIHW\�FDELQHW���

2XU� RYHUDOO� SURMHFW� REMHFWLYH� WR� UHGXFH� )XOO�7LPH� (TXLYDOHQWV� ZDV� DOVR� VDWLVILHG� DV� D�
UHGXFWLRQ�LQ�WRWDO�WLPH�GHFUHDVHV�WKH�WLPH�UHTXLUHG�IRU�RQH�SHUVRQ�WR�FRPSOHWH�WKH�PDQXIDFWXULQJ�
SURFHVV��,Q�DGGLWLRQ��WKH�LPSOHPHQWDWLRQ�RI�RXU�GHYLFHV�DOORZV�RQH�RU�WZR SHRSOH�WR�FRPSOHWH�WKH�
HQWLUH�SURFHVV�LQ�WKH ELRVDIHW\ FDELQHW�IRU�DSSUR[LPDWHO\�WKH�VDPH�FRVW�LQ�WHUPV�RI�)7(V��

2YHUDOO�� WKH�$Y(1*5V� KDYH� FUHDWHG� D� VXFFHVVIXO��ZRUNLQJ� SURWRW\SH� WR� VWUHDPOLQH� WKH�
&(//YR�PDWUL[�PDQXIDFWXULQJ�SURFHVV��6LQFH�DOO�RI�RXU�UHTXLUHPHQWV�ZHUH�DFKLHYHG��WKHUH�DUH�QR�
FKDQJHV�QHHGHG�WR�UHDFK�DQ\�UHPDLQLQJ�JRDOV��EXW�WKHUH�LV�DOZD\V�URRP�IRU�LPSURYHPHQW�LQ�WHUPV�
RI�RXU�ZRUNLQJ�SURWRW\SH��

����1H[W�6WHSV�DQG�5HFRPPHQGDWLRQV
,I�D�JDPPD�SURWRW\SH�RI� WKH�JXLGH�ZHUH� WR�EH�SURGXFHG��ZH� UHFRPPHQG� LQFUHDVLQJ� WKH�

KHLJKW�RI�WKH�ULJKW�VLGH�RI�WKH�JXLGH�WR�GUDZ�OLTXLG�VSHFLILFDOO\�LQWR�WKH�EDFN�OHIW�FRUQHU��DOORZLQJ�
IRU� JUHDWHU� FRQVLVWHQF\� GXULQJ� DVSLUDWLRQ�� ,Q� WHUPV� RI� QH[W� VWHSV� IRU� PDQXIDFWXULQJ� WKH� IODVN�
RUJDQL]HU�DQG�JXLGH��WKH�$Y(1*5V�UHFRPPHQG�FRQVXOWLQJ�ZLWK�;RPHWU\�IRU�WKH�SURGXFWLRQ�RI����
IODVN�RUJDQL]HUV�PDGH�RI�$%6�SODVWLF�IRU�D�WRWDO�RI�������� )RU�WKH�SURGXFWLRQ�RI�WKUHH�JXLGHV�PDGH�
RI� $6$� SODVWLF�� RXU� UHFRPPHQGDWLRQ� LV� WR� SXUFKDVH� IURP� 6WUDWDV\V� IRU� D� WRWDO� RI� �������� 3HU�
6WHP%LR6\V¶� SURILW� PDUJLQ� REWDLQHG� IURP� WKHLU� FRQILGHQWLDO� ³&RVW� RI� *RRGV´� GRFXPHQW��
DSSUR[LPDWHO\����IODVNV�ZRXOG�QHHG�WR�EH�PDQXIDFWXUHG�DQG�VROG�WR�EUHDN�HYHQ�ZLWK�WKH�FRVW�WR�
SURGXFH����IODVN�RUJDQL]HUV�DQG���JXLGHV��7KHVH�UHFRPPHQGDWLRQV�DUH�EDVHG�RQ�PLQLPL]LQJ�FRVW�
DQG�VDWLVI\LQJ�WKH�UHTXLUHPHQW�WKDW�DOO�HTXLSPHQW�LV�VWHULOL]DEOH��:KHQ�XVHG�LQ�WKH�&(//YR�PDWUL[�
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PDQXIDFWXULQJ�SURFHVV�� WKH�WZR�LWHPV�ZLOO�QRW�EH�H[SRVHG�WR�DQ\�H[WUHPH�WHPSHUDWXUHV�RU�KDYH�
ODUJH�IRUFHV�DSSOLHG�WR�WKHP��7KHUHIRUH��DIWHU�GLVFXVVLRQ�DQG�FRQVLGHUDWLRQ�RI�FRVW��PDWHULDOV��DQG�
UHTXLUHPHQW�VDWLVIDFWLRQ��WKH�$Y(1*5V�KDYH�UHFRPPHQGHG�WKH�URXWH�WKDW�ZH EHOLHYH�WR�EH�LQ�WKH�
EHVW�LQWHUHVW�RI�6WHP%LR6\V��+RZHYHU��LW�VKRXOG�EH�QRWHG�WKDW�WKH�PDQXIDFWXULQJ�FRPSDQLHV�OLVWHG�
LQ�$SSHQGL[�����RIIHU�D�PXFK�ZLGHU�YDULHW\�RI�PDWHULDOV�WKDQ�ZKDW�LV�UHIOHFWHG�LQ�WKLV�UHSRUW�EDVHG�
RQ�WKH�TXRWHV�ZH�ZHUH�DEOH�WR�UHFHLYH��

,Q�DGGLWLRQ��WKH�$Y(1*5V�KDYH�SURYLGHG�D�GHWDLOHG�FRQVWUXFWLRQ�PDQXDO�DQG�WHVW�SODQ�IRU�
WKH�EHWD�SURWRW\SH�RI�WKH�OLTXLG�QHWZRUN�VKRXOG�6WHP%LR6\V�FKRRVH�WR�FRQWLQXH�GHYHORSPHQW�RI�
RXU�GHVLJQ��7KH�$Y(1*5V�UHFRPPHQG�EXLOGLQJ�DQG�WHVWLQJ�D�EHWD�SURWRW\SH�JLYHQ�WKH�LQVWUXFWLRQV�
SURYLGHG�LQ�$SSHQGL[��������DQG�LI� LW� LV�GHHPHG�VXFFHVVIXO��SURGXFLQJ�D�&$'�PRGHO��,I�D�&$'�
PRGHO�LV�JHQHUDWHG��ZH�UHFRPPHQG�UHFHLYLQJ�TXRWHV�IURP�DOO�WKUHH�FRPSDQLHV�OLVWHG�LQ�$SSHQGL[�
����DQG�SURFHHGLQJ�ZLWK�D�VHOHFWLRQ�SURFHVV�EDVHG�RQ�FRVW�DQG�UHTXLUHPHQW�VDWLVIDFWLRQ��7KH�RWKHU��
OHVV�OLNHO\�RSWLRQ�ZRXOG�EH�WR�SLWFK�WKH�SURMHFW�WR�D�VHQLRU�GHVLJQ�WHDP�DW�D�XQLYHUVLW\��7KLV�RSWLRQ�
FRXOG� EH� DGYDQWDJHRXV� LQ� WKDW� XQIRUHVHHQ� SLWIDOOV� FRXOG� EH� GLVFRYHUHG� DQG� LPSURYHG�� EXW�
GLVDGYDQWDJHRXV� LQ� WKDW� WKH� WLPH� IUDPH� FRXOG� UDQJH� IURP�PDQ\�PRQWKV� WR� RYHU� D� \HDU��8QWLO� D�
GHFLVLRQ�DERXW�KRZ�WR�PRYH�IRUZDUG�ZLWK�WKH�OLTXLG�QHWZRUN�VXEV\VWHP�LV�UHDFKHG��ZH�UHFRPPHQG�
DOVR�ORRNLQJ�LQWR XWLOL]LQJ�D�FRPPHUFLDOO\�DYDLODEOH�SURGXFW�VLPLODU�WR�WKRVH�DOVR�OLVWHG�LQ�$SSHQGL[�
����

����3RWHQWLDO�3LWIDOOV�DQG�$OWHUQDWLYHV�
2QH�OLPLWDWLRQ�RI�RXU�WHVWLQJ�LV�WKDW�ZH�GLG�QRW�HYDOXDWH�WKH�WLPH�LW�WDNHV�WR�SXW�IODVNV�LQWR�

WKH�IODVN�RUJDQL]HU��,Q�RXU�H[SHULHQFH��WKLV�WLPH�LV�QHJOLJLEOH�DQG�ZLOO�QRW�LPSDFW�WKH�RYHUDOO�WLPH�
VDYLQJV��,I�6WHP%LR6\V�ILQGV�WKDW� WKLV� LV�QRW� WKH�FDVH�� WKH\�PD\�FRQVLGHU�SHUIRUPLQJ�DGGLWLRQDO�
WHVWV� WR�HQVXUH�WKDW�VXEVWDQWLDO�WLPH�VDYLQJV�DUH�VWLOO�DFKLHYHG�UHODWLYH�WR�SHUIRUPLQJ�WKH�SURFHVV�
ZLWKRXW� WKH�IODVN�RUJDQL]HU�VXEV\VWHP��$QRWKHU�OLPLWDWLRQ RI�RXU�WHVWLQJ�LV� WKDW� WKH�RYHUDOO� WLPH�
VDYLQJV�ZHUH�H[WUDSRODWHG�IURP�D�VPDOOHU�WHVW�VL]H��QXPEHU�RI�IODVNV�XVHG�IRU�D�UXQ���KRZHYHU��ZH�
VHH�QR�UHDVRQ�ZK\�WKLV�DSSURDFK�LV�QRW�YDOLG�IRU�ODUJHU�PDQXIDFWXULQJ�UXQV��$�SRWHQWLDO�SLWIDOO�LQ�
RXU�ILQDO�SURWRW\SH�DULVHV�VKRXOG�6WHP%LR6\V�QHHG�WR�FKDQJH�WKHLU�IODVN�PDQXIDFWXUHU��ZKHUH�WKH�
H[DFW�GLPHQVLRQV�PD\�QRW�EH�LGHQWLFDO�WR�WKH�IODVNV�FXUUHQWO\�XVHG��+RZHYHU��ZH�DQWLFLSDWH�WKDW�
RQO\� WKH� IODVN� RUJDQL]HU�ZRXOG� QHHG� WR� EH� UHGHVLJQHG� LQ� WKH� SURYLGHG�&$'� ILOH� WR�PRGLI\� WKH�
GLPHQVLRQV�WR�ILW�WKH�KHLJKW��ZLGWK��DQG�OHQJWK�RI�WKH�QHZ�IODVNV��

6SHFLILF�SLWIDOOV� WKDW�PD\�DULVH�IURP�WKH�OLTXLG�QHWZRUN�EHWD�SURWRW\SH�LQFOXGH�D ODFN�RI�
VWDELOLW\�DQG�LPEDODQFHG�ZHLJKW�GLVWULEXWLRQ��ZKLFK�FRXOG UHVXOW�LQ�D FROODSVH�IURP�WKH ZHLJKW�RI�
WKH�ILOOHG�ERWWOH��,QFUHDVLQJ�WKH�VWDELOLW\�RI�WKH�OLTXLG�QHWZRUN�FRXOG�EH�DFKLHYHG�E\�IL[LQJ�D�ODUJH�
IODW�VWDQG�WR�WKH�ELRVDIHW\�FDELQHW�WKDW�WKH�OLTXLG�QHWZRUN�IUDPHV�ZRXOG�DWWDFK�WR��$QRWKHU�SRWHQWLDO�
SLWIDOO�WR�EH�DZDUH�RI�LV�LI�WKHUH�LV�IDLOHG�OLTXLG�IORZ�IURP�WKH�UHDJHQW�ERWWOH�LQWR�WKH�IODVNV�GXH�WR�
DLU�EXEEOHV�IRUPLQJ�LQ�WKH�OLTXLG�GLVSHQVLQJ�PHFKDQLVP�DQG�WXELQJ��$OWHUQDWLYHO\��LI�DLU�EXEEOHV�
DULVH�ZKHQ�ERWWOHV�DUH�FKDQJHG��D�VHSDUDWH�ZDVWH�ERWWOH�PD\�EH�QHFHVVDU\�WR�SULPH�WKH�OLQH��6LPLODU�
WR�WKH�WLPH�LVVXHV�UHODWHG�WR�WKH�IODVN�RUJDQL]HU��XQIRUHVHHQ�DGGLWLRQDO�WLPH�UHTXLUHG�WR�SODFH�QHZ�



��

ERWWOHV�RI�UHDJHQWV�LQ�WKH�OLTXLG�QHWZRUN�IUDPH�PD\�DULVH��,I�WKLV�RFFXUV��DGGLWLRQDO�WLPHG�WHVWV�ZLOO�
QHHG�WR�EH�SHUIRUPHG�WR�GHWHUPLQH�LI�WKLV�DGGV�D�VXEVWDQWLDO�DPRXQW�RI�WLPH�WR�WKH�FRPSOHWH�SURFHVV�

7KH�$Y(1*5V�ZRXOG�OLNH�WR�WKDQN�'U��7UDYLV�%ORFN��3ULQFLSDO�6FLHQWLVW�RI�6WHP%LR6\V��IRU�DOO�
RI�KLV�WLPH��IHHGEDFN��HQFRXUDJHPHQW� DQG�SDWLHQFH�ZLWK�RXU�WHDP�WKURXJKRXW�WKLV�SURMHFW��



��

���$SSHQGLFHV
����$Y(1*5V�6WDQGDUG�2SHUDWLQJ�3URFHGXUH��623��

%RQH�0DUURZ�6WURPDO�&HOO�'HULYHG�(&0

�� 3XUSRVH
7KH�SXUSRVH�RI�WKLV�SURFHGXUH�LV�WR�SURYLGH�LQVWUXFWLRQV�IRU�PDNLQJ�ERQH�PDUURZ�VWURPDO�FHOO�
GHULYHG�(&0�VWDUWLQJ�ZLWK�FHOO�H[WUDFWLRQ�RQ�GD\����

�� 6FRSH
7KLV�SURWRFRO�KDV�EHHQ�GHYHORSHG�IRU�WKH�FRQVLVWHQW�SURGXFWLRQ�RI�ERQH�PDUURZ�VWURPDO�FHOO�
GHULYHG�(&0�RQ�VWDQGDUG�FHOO�FXOWXUH�WUHDWHG�SRO\VW\UHQH��
7KH�IROORZLQJ�SURFHGXUH�LV�DGDSWHG�IURP�6WHP%LR6\V¶�623���������UHY�'�DQG�LV�GHVLJQHG�WR�EH�
XVHG�IRU�7����FHOO�FXOWXUH�IODVNV�LQ�FRPELQDWLRQ�ZLWK�WKH�FRPSOHWH�$Y(1*5V�PDQXIDFWXULQJ�
V\VWHP�

'HILQLWLRQV

$FURQ\P ([SDQGHG�7HUP

623 VWDQGDUG�RSHUDWLQJ�SURFHGXUH

(&0 H[WUDFHOOXODU�PDWUL[

06'6 PDWHULDO�VDIHW\�GDWD�VKHHWV

33( SHUVRQDO�SURWHFWLYH�HTXLSPHQW

/ OLWHU

%6& ELRVDIHW\�FDELQHW

3%6 SKRVSKDWH�EXIIHUHG�VDOLQH

PO PLOOLOLWHU

�� 5HIHUHQFHV
623����������623����������623����������623����������623��������

�� 5HVSRQVLELOLWLHV
7KH�3URFHVV�0DQDJHU�LV�UHVSRQVLEOH�IRU�RYHUVHHLQJ�WKH�SURFHVVHV�RXWOLQHG�LQ�WKLV�SURWRFRO�DQG�WKDW�
DOO�FULWHULD�DUH�PHW��
7UDLQHG�SHUVRQQHO�DUH�UHVSRQVLEOH�IRU�IROORZLQJ�WKH�SURWRFRO��UHDGLQJ�06'6�SULRU�WR�SURFHVVLQJ��
DQG�ZHDULQJ�DOO�UHTXLUHG�33(��

�� )RUPV�7HPSODWHV�7R�%H�8VHG
%5��������



��

�� 6SHFLILF�3URFHGXUH��&RQWLQXHG�IURP�'D\�������,QGXFWLRQ�LQ�623���������UHY�'�

'$<����� 5HDJHQW�3UHS
���� 33(��623���������
���� $XWRFODYH�UHTXLUHG�QXPEHU�RI��/�UHDJHQW�ERWWOHV�GHSHQGLQJ�RQ�WRWDO�QXPEHU�RI�

IODVNV�LQ�WKH�PDQXIDFWXULQJ�UXQ��VHH�7DEOH�������IRU�H[DPSOHV�
���� %LRVDIHW\�FDELQHW�SUHS��623���������
���� ,Q�WKH�%6&��ILOO�WKH�QHFHVVDU\�QXPEHU�RI��/�ERWWOHV�ZLWK�3%6��623�����������

GHLRQL]HG�ZDWHU��RU�H[WUDFWLRQ�EXIIHU��623���������
���� /DEHO�WKH�ERWWOHV�LQFOXGLQJ�WKH�VROXWLRQ�QDPH��ORW����PHWKRG�RI�VWHULOL]DWLRQ��DQG�

GDWH
���� 6WRUH�3%6�DQG�H[WUDFWLRQ�EXIIHU�DW���&�DQG�VWRUH�GHLRQL]HG�ZDWHU�DW�URRP�

WHPSHUDWXUH

'$<�������� &HOO�([WUDFWLRQ
���� 33(��623���������
���� %LRVDIHW\�FDELQHW�SUHS��623���������
����� 3ODFH��/�ERWWOHV�RI��;�3%6��623����������DQG�H[WUDFWLRQ�EXIIHU��623����������LQ�

WKH�ZDWHU�EDWK�DW����&��������IRU�������PLQXWHV
����� 5HPRYH�ERWWOHV�IURP�WKH�ZDWHU�EDWK��GU\�ZLWK�D�SDSHU�WRZHO��DQG�VSUD\�ZLWK�

����HWKDQRO�EHIRUH�SODFLQJ�RQH�RI�HDFK�UHDJHQW�LQVLGH�WKH�%6&�RU�FOHDQ�EHQFK
����� 6WHULOL]DWLRQ�RI�7KUHH�6XEV\VWHPV

6SUD\�IODVN�RUJDQL]HU��JXLGH��DQG�OLTXLG�QHWZRUN��IUDPHV�DQG�GLVSHQVLQJ�
PHFKDQLVPV��ZLWK�����HWKDQRO�EHIRUH�SODFLQJ�LQVLGH�WKH�%6&�RU�FOHDQ�EHQFK
&RQQHFW�OLTXLG�QHWZRUN�WXELQJ�DQG�GLVSHQVLQJ�PHFKDQLVP�WR�HDFK�UHDJHQW�ERWWOH
,QYHUW�HDFK�UHDJHQW�ERWWOH�DQG�VHFXUH�LQ�FRUUHVSRQGLQJ�OLTXLG�QHWZRUN�IUDPH��UHSODFH�
UHDJHQWV�DV�QHHGHG�WKURXJKRXW�WKH�UHPDLQGHU�RI�WKH�SURFHVV�E\�WUDQVIHUULQJ�WXELQJ�DQG�
GLVSHQVLQJ�PHFKDQLVP�WR�D�QHZ�ERWWOH�

����� /RDG�VL[�7����FHOO�FXOWXUH�IODVNV�LQWR�HDFK�IODVN�RUJDQL]HU��DSSUR[����IODVN�
RUJDQL]HUV�FDQ�EH�LQ�WKH�%6&�RU�FOHDQ�EHQFK�DW�D�WLPH�

����� 3ODFH�IODVN�RUJDQL]HU�RQ�JXLGH�GXULQJ�HDFK�DVSLUDWLRQ�VWHS
����� $VSLUDWH�WKH�ROG�PHGLXP�IURP�HDFK�LQGLYLGXDO�IODVN
����� 2ULHQW�IODVN�RUJDQL]HU�RQ�LWV�EDFN�VR�IODVNV�DUH�LQ�WKH�XSULJKW�SRVLWLRQ�DQG�SODFH�

IODVN�RUJDQL]HU�XQGHU�WKH�OLTXLG�QHWZRUN
����� 7R�ZDVK��*XLGH�WKH�OLTXLG�QHWZRUN�GLVSHQVLQJ�PHFKDQLVP�FRQWDLQLQJ��;�3%6�WR�

KRYHU�RYHU�WKH�FHQWHU�RI�WKH�IODVN�RSHQLQJ
����� &DUHIXOO\�SUHVV�GRZQ�RQ�WKH�PHFKDQLVP�ZKLOH�SRVLWLRQHG�RYHU�WKH�PLGGOH�RI�WKH�

IODVN�RSHQLQJ�XQWLO�WKH�DSSURSULDWH�DPRXQW�RI�VROXWLRQ�KDV�EHHQ�GLVSHQVHG�DQG�UHSHDW�IRU�
WKH�UHPDLQLQJ�ILYH�IODVNV�LQ�WKH�IODVN�RUJDQL]HU��7��� ������PO�

����� 2ULHQW�WKH�IODVN�RUJDQL]HU�RQ�LWV�VLGH�VR�WKH�3%6�FRYHUV�WKH�PDWUL[��WKHQ�SODFH�
IODVN�RUJDQL]HU�RQ�JXLGH�DQG�DVSLUDWH�WKH�3%6�IURP�HDFK�IODVN

����� $GG�H[WUDFWLRQ�EXIIHU�XVLQJ�OLTXLG�QHWZRUN�DV�GHVFULEHG�SUHYLRXVO\�
�7��� ������PO�

����� 2ULHQW�IODVN�RUJDQL]HU�RQ�LWV�VLGH�VR�WKH�H[WUDFWLRQ�EXIIHU�FRYHUV�WKH�PDWUL[�DQG�
LQFXEDWH�IRU������PLQXWHV�DW�URRP�WHPSHUDWXUH



��

����� 3ODFH�IODVN�RUJDQL]HU�RQ�JXLGH�DQG�DVSLUDWH�WKH�H[WUDFWLRQ�EXIIHU
����� :DVK�ZLWK��;�3%6�DQG�DVSLUDWH��7��� ������PO��DV�GHVFULEHG�SUHYLRXVO\
����� :DVK�ZLWK��;�3%6�DQG�DVSLUDWH��7��� �������P/��DV�GHVFULEHG�SUHYLRXVO\
����� :DVK�ZLWK�GHLRQL]HG�ZDWHU�DQG�DVSLUDWH��7��� �������P/��DV�GHVFULEHG�

SUHYLRXVO\
����� $LU�GU\�XQGHU�VWHULOH�FRQGLWLRQV�DQG�DVSLUDWH�H[FHVV�ZDWHU��7����IODVNV�FDQ�GU\�

LQVLGH�WKH�%6&��DSSUR[LPDWHO\�����GD\V�

'$<����� 3DFNDJLQJ�7����)ODVNV
����� &DS�WKH�7����IODVNV
����� :LSH�WKH�H[WHUQDO�VXUIDFH�RI�IODVNV�ZLWK�D�VWHULOH�JDX]H�DQG�����HWKDQRO
����� /DEHO�WKH�IODVNV�ZLWK�WKH�EDWFK�QXPEHU�DQG�H[SLUDWLRQ�GDWH��%0��;;�;�;;;;�
����� 6WRUH�DW�����&

7DEOH��������1XPEHU�RI�)ODVN�2UJDQL]HUV�DQG��/�UHDJHQW�ERWWOHV�QHHGHG�IRU�WKUHH�VL]HV�RI�PDQXIDFWXULQJ�
UXQV

1XPEHU�RI�)ODVNV�6L]H�RI�5XQ �� ��� ���

1XPEHU�RI�)ODVN�2UJDQL]HUV � �� ��

7RWDO�3%6�>/@ ���� ����� �����

1XPEHU�RI�%RWWOHV�3%6 � � ��

7RWDO�'HWHUJHQW�>/@ ���� ���� ����

1XPEHU�RI��%RWWOHV�'HWHUJHQW � � �

7RWDO�',�:DWHU�>/@ ���� ���� �����

1XPEHU�RI�%RWWOHV�',�:DWHU � � �


7\SLFDOO\��WKH�PDQXIDFWXULQJ�SURFHGXUH�LV�SHUIRUPHG�LQ�EDWFKHV�RI�����WR������ZLWK����FHOO�FXOWXUH�IODVNV�
LQ�DQ\�SDUWLFXODU�ELRVDIHW\�FDELQHW�DW�D�WLPH��7KHVH�QXPEHUV�KDYH�EHHQ�DGMXVWHG�VOLJKWO\�WR�DFFRXQW�IRU�WKH�
IODVN�RUJDQL]HU�KROGLQJ���IODVNV�DW�D�WLPH�



��

����/LTXLG�1HWZRUN�)DEULFDWLRQ�DQG�7HVWLQJ�,QVWUXFWLRQV
7KLV� DSSHQGL[� EHJLQV�ZLWK� D� OLVW� RI�PDWHULDOV� DQG� LQVWUXFWLRQV� IRU� EXLOGLQJ� WKH� H[LVWLQJ�

DOSKD�SURWRW\SH�RI�WKH�OLTXLG�QHWZRUN��7KLV�LV�IROORZHG�E\�DQ�XSGDWHG�PDWHULDOV�OLVW��LQVWUXFWLRQV�
IRU�FRQVWUXFWLQJ�D�EHWD�SURWRW\SH��DQG�D�QHZ�WHVW�SODQ�
������$OSKD�3URWRW\SH�0DWHULDOV�DQG�&RQVWUXFWLRQ�3URFHVV
0DWHULDOV

)UDPH��7DEOH���������
Ɣ ��SLHFHV�RI�ZRRG�IRU�OHJV���´[�´[��´�
Ɣ ��EORFNV�RI�ZRRG�IRU�ERWWOHQHFN�KROGHU�VXSSRUWV�����´[�´[�´�
Ɣ ��SLHFH�RI�ZRRG�IRU�WKH�ERWWOHQHFN�KROGHU���´[�´[�´�
Ɣ ��VWDELOL]LQJ�SLHFHV�RI�ZRRG�WR�FRQQHFW�OHJV�DW�WKH�ERWWRP�DQG�WRS�RQ�HLWKHU�VLGH�RI�WKH�

IUDPH���´[�´[�´�
Ɣ ��SLHFH�RI�ZRRG��EDFN�SDQHO��WR�FRQQHFW�WKH�WZR�VLGHV�RI�WKH�IUDPH�DW�WKH�WRS�

����´[���´[�´�
Ɣ 6FUHZV�

ż ó´�KHDG��´�VKDIW
ż ó´�KHDG��´�VKDIW

'LVSHQVLQJ�0HFKDQLVP
Ɣ �/�DXWRFODYDEOH�ERWWOH
Ɣ 6KRW�GLVSHQVHU�
Ɣ /DWH[�7XELQJ������,�'��[�����:�� ��2�'������LQFKHV�LQ�OHQJWK�

1HFHVVDU\�7RROV
Ɣ 7DSH�PHDVXUH
Ɣ 'ULOO�	�GULOO�ELWV
Ɣ 9HUWLFDO�%DQGVDZ

&RQVWUXFWLRQ
�� &XW�D����´�GLDPHWHU�FLUFOH�RXW�RI�WKH�FHQWHU�RI�WKH��´[�´[�´�ERWWOHQHFN�KROGHU��7DEOH�

���������6WHS���
�� &XW�D����´[���´�UHFWDQJOH�WKURXJK�WKH����´�GLDPHWHU�FLUFOH��IURP�VWHS����VWDUWLQJ�DW�RQH�

HQG�RI�WKH��´[�´�EORFN�WR�DOORZ�URRP�IRU�WKH�PRYHPHQW�RI�WKH�WXEH��7DEOH����������6WHS�
��

�� &XW�D�����´[�����´[�´�UHFWDQJOH�IURP�D�FRUQHU�RI�HDFK�ERWWOHQHFN�KROGHU�VXSSRUW�
����´[�´[�´��VR�WKDW�WKH�IRXU�SLHFHV�DOLJQ�WR�PDNH�D�FXW�RXW�UHFWDQJOH��7DEOH����������6WHS�
��

�� 'ULOO�HDFK�OHJ�LQWR�WKH�RXWHU�FRUQHUV�RI�WKH�ERWWOHQHFN�KROGHU�VXSSRUWV��RSSRVLWH�IURP�WKH�
UHFWDQJOH�FXW�LQ�VWHS����XVLQJ�IRXU��´�VFUHZV�IRU�D�WRWDO�RI�IRXU�EDVH�SLHFHV��7DEOH����������
6WHS���

�� 6FUHZ�WKH�IRXU�VWDELOL]LQJ�SLHFHV���´[�´[�´��XVLQJ�HLJKW��´�VFUHZV�WR�FRQQHFW�WKH�EDVHV
�7DEOH����������6WHS���



��

D� /RRNLQJ�DW�WKH�IURQW�RI�WKH�OLTXLG�QHWZRUN�
L� �WZR��´�VFUHZV��6FUHZ�RQH�SLHFH�GLUHFWO\�XQGHUQHDWK�WKH�ERWWOHQHFN�KROGHU�

VXSSRUWV�RQ�WKH�OHIW�VLGH�LQ�EHWZHHQ�WKH�IURQW�DQG�EDFN�OHIW�OHJV�WR�VWDELOL]H�
WKHP

LL� �WZR��´�VFUHZV��6FUHZ�RQH�SLHFH�DW�WKH�YHU\�ERWWRP�RI�WKH�OHJV�LQ�EHWZHHQ�
WKH�IURQW�DQG�EDFN�OHIW�OHJV�IRU�UHLQIRUFHPHQW�

LLL� �WZR��´�VFUHZV��6FUHZ�RQH�SLHFH�GLUHFWO\�XQGHUQHDWK�WKH�ERWWOH�KROGHU�
VXSSRUWV�RQ�WKH�ULJKW�VLGH�LQ�EHWZHHQ�WKH�IURQW�DQG�EDFN�ULJKW�OHJV�WR�
VWDELOL]H�WKHP

LY� �WZR��´�VFUHZV��6FUHZ�RQH�SLHFH�DW�WKH�YHU\�ERWWRP�RI�WKH�OHJV�LQ�EHWZHHQ�
WKH�IURQW�DQG�EDFN�ULJKW�OHJV�IRU�UHLQIRUFHPHQW

�� )RU�IXUWKHU�UHLQIRUFHPHQW��VFUHZ�EDFN�SDQHO�����´[���´[�´��DW�WKH�WRS�EHWZHHQ�WKH�WZR�
EDFN�OHJV�IRU�VWDELOLW\�XVLQJ�WZR��´�VFUHZV��7DEOH����������6WHS���

�� 3ODFH�WKH�ERWWOHQHFN�KROGHU��6WHS����LQ�WKH�VSDFH�FUHDWHG�E\�WKH�IRXU�QRWFKHV�FXW�RXW�IURP�
VWHS����7DEOH����������6WHS���

�� )LOO��/�ERWWOH�ZLWK�VROXWLRQ
�� ,QVHUW�RQH�HQG�RI�WKH����LQFK�WXELQJ�LQWR�WKH��/�ERWWOH
��� $WWDFK�VKRW�GLVSHQVHU�RQ�ORRVH�HQG�RI�WXELQJ�
��� )OLS�WKH�ERWWOH�XSVLGH�GRZQ�DQG�VOLGH�WXELQJ�WKURXJK�WKH����´�JDS�LQ�WKH�ERWWOHQHFN�KROGHU�

DW�WKH�WRS�RI�WKH�IUDPH
��� 3ODFH�WKH�ERWWOH�RQ�WKH�ERWWOHQHFN�KROGHU

/LQNV�IRU�0DWHULDOV�DQG�1HFHVVDU\�7RROV
x 6FUHZV�

R ó´�KHDG��´�VKDIW
R KWWSV���ZZZ�DFHKDUGZDUH�FRP�GHSDUWPHQWV�KDUGZDUH�VFUHZV�DQG�DQFKRUV�ZRRG�

VFUHZV��������"[��� WUXH	JFOLG ($,D,4RE&K0,M�/��37W�$,9OW-N&K�]84E
9($N<$\$%(J-<�3'B%Z(	JFOVUF DZ�GV

R ó´�KHDG��´�VKDIW
R KWWSV���ZZZ�KRPHGHSRW�FRP�S�(YHUELOW���[���LQ�3KLOOLSV�)ODW�+HDG�=LQF�3ODWHG�

:RRG�6FUHZ�����3DFN�����������������
x 6KRW�GLVSHQVHU

R KWWSV���ZZZ�DPD]RQ�FRP�:\QGKDP�+RXVH���%RWWOH�/LTXRU�
'LVSHQVHU�GS�%��%,��<(4�UHI VUB�B��"NH\ZRUGV OLTXRU�GLVSHQVHU	TLG ����
������	VU ����

R KWWSV���ZZZ�DPD]RQ�FRP�5HSODFHPHQW�1R]]OH�'LVSHQVHU�/LTXRU�
5HYROYLQJ�GS�%��;�5���4�UHI VUB�B��"FULG ��+04)+502��9	NH\ZRUGV
 OLTXRU��%GLVSHQVHU	TLG ����������	VSUHIL[ OLTXRU��%��&DSV��&���	V
U ����	WK �

x /DWH[�7XELQJ������,�'��[�����:�� ��2�'������LQFKHV�LQ�OHQJWK�
R KWWS���ZZZ�ODWH[�WXELQJ�FRP�G�����������KWPO



��

7DEOH����������$OSKD�SURWRW\SH�)UDPH�0DWHULDOV



��

7DEOH����������$OSKD�SURWRW\SH�)UDPH�&RQVWUXFWLRQ

6WHS�� 6WHS��

6WHS�� 6WHS��

6WHS�� 6WHS��

6WHS��



��

������%HWD�3URWRW\SH�0DWHULDOV��&RQVWUXFWLRQ�3URFHVV��DQG�7HVW�3ODQ
0DWHULDOV

)UDPH��7DEOH���������
Ɣ ���SLHFHV�RI�VWDLQOHVV�VWHHO�IRU�OHJV���´[�´[��´�
Ɣ ��VWDLQOHVV�VWHHO�VODEV�IRU�ERWWOHQHFN�KROGHUV�����´[�´[�´�
Ɣ ��IODW�SLHFHV�RI�VWDLQOHVV�VWHHO�IRU�WKH�WRS�SODWHV�����´[�´[���´�
Ɣ ��ODWFKHV�
Ɣ ��IODW�SLHFHV�RI�VWDLQOHVV�VWHHO�IRU�EDVH���´[���´[���´��
Ɣ ���VWDELOL]LQJ�SLHFHV�RI�VWDLQOHVV�VWHHO�WR�FRQQHFW�OHJV�DW�WKH�ERWWRP�DQG�WRS�RQ�HLWKHU�VLGH�

��´[�´[�´�
Ɣ ��SLHFHV�RI�VWDLQOHVV�VWHHO��EDFN�SDQHOV��WR�FRQQHFW�WKH�WZR�VLGHV�RI�WKH�IUDPHV�DW�WKH�WRS�

����´[���´[�´�
Ɣ 6FUHZV�ó´�KHDG��´�VKDIW

'LVSHQVLQJ�0HFKDQLVP
Ɣ ���/�DXWRFODYDEOH�ERWWOHV��+����LQ��'���LQ�
Ɣ 6KRW�GLVSHQVHU�
Ɣ /DWH[�7XELQJ������,�'��[�����:�� ��2�'�����LQFKHV�LQ�OHQJWK�

1HFHVVDU\�7RROV�
Ɣ 7DSH�PHDVXUH
Ɣ 'ULOO�DQG�&REDOW�0����'ULOO�%LW�6HW
Ɣ 9HUWLFDO�%DQGVDZ

)RU�:HOGLQJ
Ɣ :HOGLQJ�PDVN
Ɣ 0,*�WRUFK��IRU�WKLFNHU�SLHFHV�
Ɣ 7,*�ZHOGHU��IRU�WKLQQHU�SLHFHV�
Ɣ $UJRQ�FDUERQ�GLR[LGH�VKLHOGLQJ�JDV
Ɣ )LOOHU�PHWDO�WKDW�PDWFKHV�WKH�EDVH�PHWDO
Ɣ :LUH�EUXVK
Ɣ $FHWRQH
Ɣ &ODPSV�RU�YLFHV�

&RQVWUXFWLRQ
7R�PDNH�RQH�V\VWHP���

�� &DUYH�D����´�GLDPHWHU�FLUFOH�RXW�RI�WKH�FHQWHU�RI�WKH�ERWWOHQHFN�KROGHU�����´[�´[�´��
�7DEOH�����������6WHS���

�� &DUYH�D����´[�´[�´�UHFWDQJOH�JRLQJ�WKURXJK�WKH�FLUFOH�IURP�VWHS�RQH��VWDUWLQJ�IURP�WKH�
IURQW�HGJH�RI�WKH�ERWWOHQHFN�KROGHU�����´[�´[�´���7DEOH�����������6WHS���

�� &DUYH�D��´[�´[�´�UHFWDQJOH�IURP�HDFK�FRUQHU�RI�WKH�ERWWOHQHFN�KROGHU�����´[�´[�´��
�7DEOH�����������6WHS���



��

�� &DUYH�D��´�GLDPHWHU�FLUFOH�IURP�WKH�FHQWHU�RI�WKH�WRS�SODWH�����´[�´[���´���7DEOH�����������
6WHS���

�� &DUYH�D��´�UHFWDQJOH�VWDUWLQJ�IURP�WKH�IURQW�HGJH�RI�WKH�WRS�SODWH�XQWLO�LW�PHHWV�WKH�FLUFOH�
�7DEOH�����������6WHS���

�� $WWDFK�D�ODWFK�DFURVV�WKH�RSHQLQJ�FUHDWHG�LQ�VWHS���XVLQJ�WZR�VFUHZV��7DEOH�����������6WHS�
��

�� :HOG�HDFK�OHJ�LQWR�WKH�IRXU�FRUQHUV�RI�WKH�WRS�SODWH��7DEOH�����������6WHS���
�� :HOG�WKH�IRXU�VWDELOL]LQJ�SLHFHV���´[�´[�´��WR�FRQQHFW�WKH�OHJV��7DEOH�����������6WHS���

D� :HOG�RQH�SLHFH���´�IURP�WKH�ERWWRP�RI�WKH�OHJV�RQ�WKH�OHIW�VLGH�LQ�EHWZHHQ�WKH�
IURQW�DQG�EDFN�OHIW�OHJV�WR�VWDELOL]H�WKHP

E� :HOG�RQH�SLHFH��´�IURP�WKH�ERWWRP�RI�WKH�OHJV�RQ�WKH�OHIW�VLGH�LQ�EHWZHHQ�WKH�
IURQW�DQG�EDFN�OHIW�OHJV�IRU�UHLQIRUFHPHQW�

F� :HOG�RQH�SLHFH���´�IURP�WKH�ERWWRP�RI�WKH�OHJV�RQ�WKH�ULJKW�VLGH�LQ�EHWZHHQ�WKH�
IURQW�DQG�EDFN�ULJKW�OHJV�WR�VWDELOL]H�WKHP

G� :HOG�RQH�SLHFH��´�IURP�WKH�ERWWRP�RI�WKH�OHJV�RQ�WKH�ULJKW�VLGH�LQ�EHWZHHQ�WKH�
IURQW�DQG�EDFN�ULJKW�OHJV�IRU�UHLQIRUFHPHQW

�� )RU�IXUWKHU�UHLQIRUFHPHQW��VFUHZ�EDFN�SDQHO�����´[���´[�´��DW�WKH�WRS�EHWZHHQ�WKH�WZR�
EDFN�OHJV�IRU�VWDELOLW\�XVLQJ�WZR��´�VFUHZV��7DEOH�����������6WHS���

���:HOG�WKH�ILQDO�SLHFH�IURP�VWHS�WKUHH�VR�WKH�ERWWRP�RI�WKH�ERWWOHQHFN�KROGHU�LV���´�IURP�
WKH�ERWWRP�RI�WKH�OHJV��7DEOH�����������6WHS����

��� &XW�WZR��´[�´[���´�VTXDUHV��´�DSDUW�IURP�HDFK�RWKHU��PHDVXULQJ�IURP�WKH�RXWHU�HGJHV��
DQG�����´�IURP�WKH�ULJKW�HGJH�RI�WKH���´[���´[���´�EDVH�SLHFHV�VR�WKDW�WKH�OHJV�RI�WKH�
IUDPH�FDQ�VOLGH�LQ��7DEOH�����������6WHS����

D� 5HSHDW�����´�IURP�WKH�OHIW�HGJH
��� )LOO��/�ERWWOH�ZLWK�VROXWLRQ
��� ,QVHUW�RQH�HQG�RI�WKH���LQFK�WXELQJ�LQWR�WKH��/�ERWWOH
��� $WWDFK�VKRW�GLVSHQVHU�RQ�ORRVH�HQG�RI�WXELQJ
��� )OLS�WKH�ERWWOH�XSVLGH�GRZQ�DQG�VOLGH�WXELQJ�WKURXJK�WKH����´�RSHQLQJ�RI�WKH�ERWWOHQHFN�

KROGHU�DW�WKH�PLGGOH�RI�WKH�IUDPH
��� 3ODFH�WKH�ERWWOH�RQ�WKH�ERWWOHQHFN�KROGHU
��� /DWFK�WKH�ERWWOH�LQ�SODFH�DW�WKH�WRS�

5HSHDW�VWHSV����WKURXJK��� WZR�WLPHV�IRU�D�WRWDO�RI�WKUHH�IUDPHV

/LQNV�IRU�0DWHULDOV�DQG�1HFHVVDU\�7RROV
x /DWFKHV

R KWWSV���ZZZ�QHZHJJ�FRP�S��)=���������7�
x �/�DXWRFODYDEOH�ERWWOHV��+����LQ��'���LQ�

R KWWSV���ZZZ�DPD]RQ�FRP�%RURVLOLFDWH�6WRUDJH�%RWWOHV�&XOWXUH�
$XWRFODYDEOH�GS�%�����*%�7�UHI VUB�B�"NH\ZRUGV ���%OLWHU��%PHGLD��%
ERWWOH	TLG ����������	VU ���	WK �

x 1HFHVVDU\�7RROV�6HFWLRQ
R KWWSV���ZZZ�ZLNLKRZ�FRP�:HOG�6WDLQOHVV�6WHHO



��

x 6WDLQOHVV�6WHHO�'ULOOLQJ
R KWWSV���ZZZ�JUDLQJHU�FRP�NQRZ�KRZ�LQGXVWU\�PHWDOZRUNLQJ�NK�ZKLFK�GULOO�ELW�

GRHV�WKH�MRE

7DEOH����������%HWD�SURWRW\SH�)UDPH�0DWHULDOV



��

7DEOH����������%HWD�SURWRW\SH�)UDPH�&RQVWUXFWLRQ

6WHS�� 6WHS�� 6WHS��

6WHS�� 6WHS�� 6WHS��

6WHS�� 6WHS�� 6WHS��

6WHS��� 6WHS��� )LQDO



��

7HVWLQJ
7HVW����2YHUYLHZ��'LVSHQVLQJ�0HFKDQLVP�RI�/LTXLG�1HWZRUN
7KLV�WHVW�ZLOO�HYDOXDWH�WKH�GLVSHQVLQJ�PHFKDQLVP�RI�WKH�OLTXLG�QHWZRUN�VXEV\VWHP�E\�YHULI\LQJ�DOO�
RI�WKH�GHWHUJHQW�LV�ZDVKHG�DZD\��WKDW�WKH�PDWUL[�LV�QRW�GLVUXSWHG��DQG�WKDW�WKH�VXEV\VWHP�SURGXFHV�
D�XQLIRUP�SURGXFW�
2EMHFWLYHV
7KH�JRDO�RI�WKLV� WHVW� LV� WR�HYDOXDWH�WKH�GLVSHQVLQJ�PHFKDQLVP�IRU�WKH�OLTXLG�QHWZRUN�VXEV\VWHP��
7KLV�WHVW�GHWHUPLQHV�LI�WKH�OLTXLG�QHWZRUN�IXOILOOV�WKH�IXQFWLRQDO�UHTXLUHPHQW�RI�ZDVKLQJ�DZD\�DOO�
GHWHUJHQW�ZLWKRXW�GDPDJLQJ�WKH�PDWUL[��7KLV�WHVW�ZLOO�DOVR�IXOILOO�WKH�QRQ�IXQFWLRQDO�UHTXLUHPHQW�
WKDW�WKH�ILQDO�GHVLJQ�VKDOO�SURGXFH�D�XQLIRUP�SURGXFW��DV�ZHOO�DV�WKH�LQWHUIDFH�UHTXLUHPHQW�WKDW�WKH�
VROXWLRQ�VKDOO�UHVXOW�LQ�WKH�VDPH�SURGXFW RU�VXEVWDQWLDOO\�HTXLYDOHQW��
)HDWXUHV�(YDOXDWHG
7KLV�WHVW�HYDOXDWHV�WKH�IXQFWLRQDOLW\�RI�WKH�OLTXLG�QHWZRUN�GXULQJ�WKH�GLVSHQVLQJ�ZDVKLQJ�VWHSV�RI�
WKH�GHFHOOXODUL]DWLRQ�SURFHVV�
7HVW�6FRSH
.H\�FRQGLWLRQV�IRU�WKLV�WHVW�LQFOXGH��GLVSHQVLQJ����P/�RI�OLTXLG�ZLWKLQ�WKH�DFFHSWHG�����HUURU��
7HVW�3ODQ
0DWHULDOV� OLTXLG�QHWZRUN�EHWD�SURWRW\SH��VL[�IODVNV��IODVN�RUJDQL]HU��PLFURVFRSH��DVSLUDWRU�SXPS�
DQG�WLS
7RROV��7HFKQLTXHV��6NLOOV�

Ɣ 'LVSHQVLQJ�WHFKQLTXH��LQVHUW�WXEH�FRQQHFWHG�WR�OLTXLG�QHWZRUN�LQWR�UHVSHFWLYH�IODVN�WR�
GLVSHQVH�OLTXLG

Ɣ $VSLUDWRU�SXPS���WLS��WRRO�XVHG�WR�H[WUDFW�OLTXLG�E\�SURGXFLQJ�D�YDFXXP�
Ɣ $VSLUDWLRQ�WHFKQLTXH��LQVHUW�WLS�LQWR�IODVN�WR�ZLWKGUDZ�DOO�OLTXLG
Ɣ 0LFURVFRSH��RSHUDWLQJ�D�VWDQGDUG�PLFURVFRSH

$VVXPSWLRQV�
Ɣ 7KH�$Y(1*5V�DVVXPH�WKDW�6WHP%LR6\V�ZLOO�SHUIRUP�WKLV�WHVW�XVLQJ�PDWHULDOV�WKDW�DUH�

FRQVLVWHQW�ZLWK�WKH�FXUUHQW�GHFHOOXODUL]DWLRQ�SURFHVV�
'DWD�&ROOHFWLRQ�

Ɣ 6HFXUH�VL[�IODVNV�LQ�WKH�IODVN�RUJDQL]HU�DQG�SODFH�XQGHU�WKH�OLTXLG�QHWZRUN
Ɣ 'LVSHQVH����P/�RI�OLTXLG�LQWR�HDFK�IODVN�DQG�DVSLUDWH�RQFH�FRPSOHWH
Ɣ 3ODFH�HDFK�IODVN�XQGHUQHDWK�D�PLFURVFRSH�WR�ORRN�IRU�GDPDJH�DQG�GHWHUPLQH�LI�WKH�FHOO�

PDWUL[�ZDV�GLVUXSWHG�
ż 'DWD�5HFRUGHG��GHVFULSWLRQ�RI�PDWUL[�VWUXFWXUH��GDPDJHG�YV�LQWDFW�
ż 7ULDOV����WULDOV�RI���IODVNV�

$FFHSWDQFH�&ULWHULD
,I�WKH�PDWUL[�LV�QRW�GLVUXSWHG�GXULQJ�WKLV�SURFHVV�DQG�DOO�RI�WKH�GHWHUJHQW�ZDV�ZDVKHG�DZD\��WKHQ�
WKH�UHVXOWV�FDQ�EH�FRQVLGHUHG�DFFHSWDEOH�DQG�WKH�IXQFWLRQDOLW\�RI�WKH�OLTXLG�QHWZRUN�FDQ�EH�
DSSURYHG��,I�WKH�PDWUL[�LV�FRQVLVWHQWO\�XQGLVWXUEHG�DIWHU�HDFK�WULDO��WKH�OLTXLG�QHWZRUN�ZRXOG�KDYH�
IXOILOOHG�WKH�QRQ�IXQFWLRQDO�LQWHUIDFH�UHTXLUHPHQWV�WR�SURGXFH�D�XQLIRUP�SURGXFW�



��

7HVW����2YHUYLHZ��7LPH�6DYLQJV�ZLWK�)ODVN�2UJDQL]HU���*XLGH���/LTXLG�1HWZRUN
7KLV�WHVW�ZLOO�LQFOXGH�WKH�SHUIRUPDQFH�DQG�WLPLQJ�RI�RQH�URXQG�RI�DVSLUDWLQJ�DQG�GLVSHQVLQJ�E\�RQH�
SHUVRQ�ZLWK�DQG�ZLWKRXW�WKH�LQFRUSRUDWLRQ�RI�WKH�IODVN�RUJDQL]HU��JXLGH��DQG�OLTXLG�QHWZRUN��7KH�
WLPH� GLIIHUHQFH� EHWZHHQ� SHUIRUPLQJ� WKH� SURFHVV� ZLWK� DQG� ZLWKRXW� WKH� VXEV\VWHPV� ZLOO� EH�
FRPSXWHG��7KLV� WHVW� FDQ�EH�UHSHDWHG�ZLWK� WZR�SHRSOH�SHUIRUPLQJ� WKH�GLVSHQVLQJ�DQG�DVSLUDWLQJ�
VWHSV�FRQFXUUHQWO\��
2EMHFWLYHV
7KH�JRDO� RI� WKLV� WHVW� LV� WR� GHWHUPLQH� WKH� WLPH� VDYLQJV� IURP� WKH� WKUHH� SURSRVHG� VXEV\VWHPV� DQG
GHPRQVWUDWH�WKDW�ZH�FDQ�VDYH�6WHP%LR6\V�WLPH��$�GHFUHDVH�LQ�WLPH�IRU�D�JLYHQ�QXPEHU�RI�SHRSOH�
WR�FRPSOHWH�WKH�SURFHVV�VDWLVILHV�WKH�RYHUDOO�SURMHFW�REMHFWLYH�WR�UHGXFH�)XOO�7LPH�(TXLYDOHQWV��DV�
ZHOO�DV�PHHWV�WKH�QRQ�IXQFWLRQDO�UHTXLUHPHQW�RI�UHGXFLQJ�WKH�WRWDO�WLPH�LW�WDNHV�WR�FRPSOHWH�WKH�
SURFHVV�
)HDWXUHV�(YDOXDWHG
7KLV� WHVW� HYDOXDWHV� WKH� IXQFWLRQDOLW\�RI� WKH� IODVN�RUJDQL]HU��JXLGH��DQG�OLTXLG�QHWZRUN��7KLV� WHVW�
H[DPLQHV�ZKHWKHU�RU�QRW�WKH�RUJDQL]HU�FDQ�DFFRPPRGDWH�VL[�IODVNV�� LI� WKH�JXLGH�FDQ�DVVLVW�ZLWK�
DVSLUDWLQJ�ZLWKRXW�GDPDJLQJ�WKH�PDWUL[��DQG�LI� WKH�OLTXLG�QHWZRUN�FDQ�FRQVLVWHQWO\�GLVSHQVH�WKH�
SURSHU�DPRXQW�RI�OLTXLG�ZLWKRXW�GDPDJLQJ�WKH�PDWUL[�WR�FRPSOHWH�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�
7HVW�6FRSH
.H\�FRQGLWLRQV�IRU�WKLV�WHVW�LQFOXGH��YDFXXP�VHWWLQJV�IRU�WKH�DVSLUDWRU�SXPS��KLJK���YDULDELOLW\�LQ�
IOXLG�YROXPHV�ZLWKLQ�����HUURU��DQG�RQH�WR�WZR�SHRSOH�SHUIRUPLQJ�WKH�SURFHVV�LQ�WKH�ELRVDIHW\�
FDELQHW�
7HVW�3ODQ
0DWHULDOV� IODVN�RUJDQL]HU�JDPPD�SURWRW\SH��JXLGH�EHWD�SURWRW\SH��OLTXLG�QHWZRUN�EHWD�
SURWRW\SH��VWRSZDWFK��DVSLUDWRU�SXPS�DQG�WLS��DQG�VL[�IODVNV
7RROV��7HFKQLTXHV��6NLOOV�

Ɣ $VSLUDWRU�SXPS���WLS��WRRO�XVHG�WR�H[WUDFW�OLTXLG�E\�SURGXFLQJ�D�YDFXXP�
Ɣ $VSLUDWLRQ�WHFKQLTXH��LQVHUW�WLS�LQWR�IODVN�WR�ZLWKGUDZ�DOO�OLTXLG
Ɣ 'LVSHQVLQJ�WHFKQLTXH��LQVHUW�WXEH�FRQQHFWHG�WR�OLTXLG�QHWZRUN�LQWR�UHVSHFWLYH�IODVN�WR�

GLVSHQVH�OLTXLG
Ɣ $EVROXWH�DQG�SHUFHQW�GLIIHUHQFH�FDOFXODWLRQV�DQG�VWDWLVWLFV

$VVXPSWLRQV�
Ɣ 7KH�$Y(1*5V�DVVXPH�WKDW�WKH�WLPH�GLVFUHSDQFLHV�EHWZHHQ�LQGLYLGXDO�XVHUV�DUH�QRW�

UHOHYDQW�
'DWD�&ROOHFWLRQ�

Ɣ 5HFRUG�KRZ�ORQJ�LW�WDNHV�RQH�SHUVRQ�WR�FRPSOHWH�RQH�URXQG�RI�DVSLUDWLQJ�DQG�GLVSHQVLQJ�
IRU�VL[�IODVNV�VHFXUHG�LQ�WKH�IODVN�RUJDQL]HU�XVLQJ�WKH�JXLGH��OLTXLG�QHWZRUN��DQG�D�VLQJOH�
DVSLUDWRU�WLS�

ż 'DWD�5HFRUGHG��WLPH�LW�WDNHV�WR�DVSLUDWH�DQG�GLVSHQVH�OLTXLG�>VHFRQGV@
ż 7ULDOV���
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Ɣ 5HFRUG�KRZ�ORQJ�LW�WDNHV�RQH�SHUVRQ�WR�FRPSOHWH�RQH�URXQG�RI�DVSLUDWLQJ�DQG�GLVSHQVLQJ�
IRU�VL[�IODVNV�LQGLYLGXDOO\�XVLQJ�D�VLQJOH�DVSLUDWRU�WLS�

ż 'DWD�5HFRUGHG��WLPH�LW�WDNHV�WR�DVSLUDWH�DQG�GLVSHQVH�PDQXDOO\�>VHFRQGV@
ż 7ULDOV���

Ɣ 5HFRUG�KRZ�ORQJ�LW�WDNHV�WZR�SHRSOH�WR�FRPSOHWH�RQH�URXQG�RI�DVSLUDWLQJ�DQG�GLVSHQVLQJ�
FRQFXUUHQWO\�IRU�VL[�IODVNV�VHFXUHG�LQ�WKH�IODVN�RUJDQL]HU�XVLQJ�WKH�JXLGH��OLTXLG�QHWZRUN��
DQG�D�VLQJOH�DVSLUDWRU�WLS�

ż 'DWD�5HFRUGHG��WLPH�LW�WDNHV�WR�DVSLUDWH�DQG�GLVSHQVH�OLTXLG�>VHFRQGV@
ż 7ULDOV���

Ɣ 5HFRUG�KRZ�ORQJ�LW�WDNHV�WZR�SHRSOH�WR�FRPSOHWH�RQH�URXQG�RI�DVSLUDWLQJ�DQG�GLVSHQVLQJ�
FRQFXUUHQWO\�IRU�VL[�IODVNV�LQGLYLGXDOO\�XVLQJ�D�VLQJOH�DVSLUDWRU�WLS�

ż 'DWD�5HFRUGHG��WLPH�LW�WDNHV�WR�DVSLUDWH�DQG�GLVSHQVH�PDQXDOO\�>VHFRQGV@
ż 7ULDOV���

Ɣ &RPSDUH�H[SHULPHQWDO�YDOXHV�XVLQJ�DEVROXWH�DQG�SHUFHQW�GLIIHUHQFH�FDOFXODWLRQV�
ż 2QH�SHUVRQ��ZLWK�YV�ZLWKRXW�VXEV\VWHPV
ż 7ZR�SHRSOH��ZLWK�YV�ZLWKRXW�VXEV\VWHPV
ż 2QH�SHUVRQ�ZLWK�VXEV\VWHPV�YV�WZR�SHRSOH�ZLWK�VXEV\VWHPV

Ɣ &RQGXFW�W�WHVW�WR�GHWHUPLQH�LI�WKHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�WLPHV
$FFHSWDQFH�&ULWHULD
,I�WKH�WLPH�LW�WRRN�WR�FRPSOHWH�WKH�DVSLUDWLRQ�DQG�GLVSHQVLQJ�VWHSV�RI�WKH�GHFHOOXODUL]DWLRQ�SURFHVV�
XVLQJ�WKH�IODVN�RUJDQL]HU��JXLGH��DQG�OLTXLG�QHWZRUN�ZDV�VLJQLILFDQWO\�OHVV��S��������IURP�W�WHVW��
WKDQ�WKH�WLPH�LW�WRRN�WR�FRPSOHWH�WKH�SURFHVV�ZLWKRXW�DQ\�GHYLFHV��WKHQ�WKH�UHVXOWV�FDQ�EH�GHHPHG�
DFFHSWDEOH��DQG�WKH�GHVLJQ�UHTXLUHPHQW�LV�VDWLVILHG��,I�WKH�WLPH�LV�UHGXFHG�IRU�WZR�SHRSOH�XVLQJ�WKH�
VXEV\VWHPV�FRPSDUHG�WR�RQH�SHUVRQ��WKHQ WKH�GHVLJQ�UHTXLUHPHQW�ZRXOG�DOVR�EH�VDWLVILHG�

7HVW����2YHUYLHZ��&RPSDWLELOLW\�RI�7KUHH�6XEV\VWHPV
7KLV� WHVW� ZLOO� HYDOXDWH� WKH� FRPSDWLELOLW\� DQG� HUJRQRPLFV� RI� WKH� WKUHH� VXEV\VWHPV� GXULQJ� WKH�
GHFHOOXODUL]DWLRQ�SURFHVV��
2EMHFWLYHV
7KH�JRDO�RI�WKLV�WHVW�LV�WR�HQVXUH�WKDW�WKHUH�DUH�QR�FRQVLVWHQF\�LVVXHV�DPRQJ�WKH�VXEV\VWHPV�DQG�
EHWZHHQ�WKH�VXEV\VWHPV�DQG�WKH�IODVNV�
)HDWXUHV�(YDOXDWHG
7KLV�WHVW�HYDOXDWHV�WKH�FRPSDWLELOLW\�RI�WKH�IODVN�RUJDQL]HU��JXLGH��DQG�OLTXLG�QHWZRUN�VXEV\VWHPV��
7KH� RSHUDWRU� ZLOO� REVHUYH� KRZ� FRPSDWLEOH� HDFK� VXEV\VWHP� LV� ZLWK� RQH� DQRWKHU� E\� SULPDULO\�
IRFXVLQJ�RQ�KRZ�WKH�OLTXLG�QHWZRUN�DQG�JXLGH�SHUIRUP�LQGLYLGXDOO\�ZLWK�WKH�IODVN�RUJDQL]HU�IRU�
WKH�GLVSHQVLQJ�DQG�DVSLUDWLQJ�VWHSV��UHVSHFWLYHO\��
7HVW�6FRSH
.H\�FRQGLWLRQV�LQFOXGH��IRFXVLQJ�RQ�WKH�LQGLYLGXDO� LQVWDQFHV�ZKHQ�WKH�VXEV\VWHPV�LQWHUDFW��DQG�
WKHUHIRUH�RQO\�IRFXVLQJ�RQ�WKH�SHUIRUPDQFH�DQG�FRQVLVWHQF\�GXULQJ�WKRVH�WLPHV��7KHVH�LQWHUDFWLRQV�
LQFOXGHG��

Ɣ )ODVN�2UJDQL]HU���/LTXLG�1HWZRUN��GLVSHQVLQJ�OLTXLGV�



��

Ɣ )ODVN�2UJDQL]HU���*XLGH��RULHQWHG�FRUUHFWO\�IRU�DVSLUDWLRQ�
7HVW�3ODQ
0DWHULDOV� IODVN�RUJDQL]HU�JDPPD�SURWRW\SH��OLTXLG�QHWZRUN�EHWD�SURWRW\SH��JXLGH�EHWD�SURWRW\SH��
DVSLUDWRU�SXPS�DQG�WLS��VL[�IODVNV
7RROV��7HFKQLTXHV��6NLOOV�

Ɣ $VSLUDWRU�SXPS���WLS��WRRO�XVHG�WR�H[WUDFW�OLTXLG�E\�SURGXFLQJ�D�YDFXXP�
Ɣ $VSLUDWLRQ�WHFKQLTXH��LQVHUW�WLS�LQWR�IODVN�WR�ZLWKGUDZ�DOO�OLTXLG
Ɣ $OLJQPHQW�RI�WKH�IODVN�RUJDQL]HU�ZLWK�WKH�RWKHU�VXEV\VWHPV�

$VVXPSWLRQV�
Ɣ 7KH� $Y(1*5V� DVVXPH� WKDW� OLTXLGV� DQG� IODVNV� ZLOO� EH� WUHDWHG� DV� LI� WKH\� DUH� LQ� D� UHDO�

GHFHOOXODUL]DWLRQ�HQYLURQPHQW�DW�6WHP%LR6\V�
'DWD�&ROOHFWLRQ�

Ɣ )RU�VL[�IODVNV�LQVLGH�RI�WKH�IODVN�RUJDQL]HU��SHUIRUP�WKH�DFWLRQ�RI�DOLJQLQJ�HDFK�RI�WKH�
VXEV\VWHPV�DQG�FKHFNLQJ�IRU�FRQVLVWHQF\

ż 'DWD�5HFRUGHG��,I�DQ\�XVHU�REVHUYHV�DQ�LQFRUUHFW�DOLJQPHQW�RU�DQ\�QRWLFHDEOH�
IODZV�LQ�WKH�GLPHQVLRQV��

ż 7ULDOV���
$FFHSWDQFH�&ULWHULD
7KH�VXEV\VWHP�SURWRW\SHV�FDQ�EH FRQVLGHUHG�FRPSDWLEOH�LI�QR�DOLJQPHQW�HUURUV�ZHUH�REVHUYHG��,I�
DQ\�ZHUH��FKDQJHV�PXVW�EH�PDGH�DQG�UHWHVWHG�E\�HDFK�JURXS�PHPEHU�EHIRUH�WKH�VXEV\VWHPV�FDQ�
EH�GHHPHG�FRPSDWLEOH��$OLJQPHQW�HUURUV�PD\�FRQVLVW�RI�XQGHVLUHG�EHQGLQJ��PRUSKLQJ��RU�
PLVDOLJQPHQW�RI SUHGHWHUPLQHG�VXEV\VWHP�RULHQWDWLRQV�

7HVW����2YHUYLHZ��$VVHPEO\�DQG�'LVDVVHPEO\�7LPH�RI�/LTXLG�1HWZRUN
7KLV� WHVW�ZLOO� HYDOXDWH� WKH� YHUVDWLOLW\��PRELOLW\�� DQG� WLPH� FRVW� RI� WKH� OLTXLG� QHWZRUN� GXULQJ� WKH�
DVVHPEO\�DQG�GLVDVVHPEO\�RI�WKH�VXEV\VWHP��7KH�RSHUDWRU�PD\�FKRRVH�WR�DVVHPEOH�RQH��WZR��RU�
WKUHH� IUDPHV��7KLV� DVSHFW� RI� WKH� OLTXLG� QHWZRUN� KLJKOLJKWV� WKH� YHUVDWLOLW\� RI� WKH� GHVLJQ� DQG� WKH�
PRELOLW\�RI�WKH�LQGLYLGXDO�IUDPHV��
2EMHFWLYHV
7KH�JRDO�RI�WKLV�WHVW�LV�WR�HYDOXDWH�KRZ�ORQJ�LW�WDNHV�WR�DVVHPEOH�DQG�GLVDVVHPEOH�WKH�OLTXLG�
QHWZRUN�LQ�WKH�ELRVDIHW\�FDELQHW��7KH�DVVHPEO\�DQG�GLVDVVHPEO\�WLPH�FDQ�EH�DGGHG�WR�WKH�WLPH�
PHDVXUHPHQW�IRU�SHUIRUPLQJ�WKH�SURFHVV�ZLWK�DOO�WKUHH�VXEV\VWHPV�WR�GHWHUPLQH�LI�WKHUH�LV�VWLOO�
VXEVWDQWLDO�WLPH�VDYLQJV�ZKHQ�FRPSDUHG�WR�SHUIRUPLQJ�WKH�SURFHVV�ZLWK�WKH�XVH�RI�QR�
VXEV\VWHPV��
)HDWXUHV�(YDOXDWHG
7KLV�WHVW�HYDOXDWHV�WKH�YHUVDWLOLW\ DQG�PRELOLW\�RI�WKH�OLTXLG�QHWZRUN��7KH�RSHUDWRU�ZLOO�PHDVXUH�
WKH� WLPH� LW� WDNHV� WR�DVVHPEOH�DQG�GLVDVVHPEOH� WKH� OLTXLG�QHWZRUN� LQ� WKH�ELRVDIHW\�FDELQHW��7KLV�
LQFOXGHV�VHFXULQJ�WKH�IUDPHV�LQ�WKH�EDVHV��DWWDFKLQJ�WKH�WXELQJ�DQG�VKRW�GLVSHQVHUV��DQG�LQVHUWLQJ�
WKH�ERWWOH�LQWR�WKH�IUDPH��
7HVW�6FRSH
.H\�FRQGLWLRQV�LQFOXGH��WKH�XVH�RI�D�VWDQGDUG��IW�ELRVDIHW\�FDELQHW
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7HVW�3ODQ
0DWHULDOV� OLTXLG�QHWZRUN�EHWD�SURWRW\SH��ELRVDIHW\�FDELQHW��VWRSZDWFK
7RROV��7HFKQLTXHV��6NLOOV�

Ɣ /LTXLG�QHWZRUN�DVVHPEO\��VWHSV�IRU�WKH�DVVHPEO\�DQG�GLVDVVHPEO\�RI�WKH�OLTXLG�QHWZRUN�
VXEV\VWHP�DUH�SURYLGHG�LQ�WKH�$Y(1*5¶V�623

$VVXPSWLRQV�
Ɣ 7KH� $Y(1*5V� DVVXPH� WKDW� WKH� WLPH� GLVFUHSDQFLHV� EHWZHHQ� LQGLYLGXDO� XVHUV� DUH� QRW�

UHOHYDQW�
'DWD�&ROOHFWLRQ�

Ɣ 3HUIRUP�WKH�DFWLRQ�RI�DVVHPEOLQJ�DQG�GLVDVVHPEOLQJ�WKH�OLTXLG�QHWZRUN�LQ�WKH�ELRVDIHW\�
FDELQHW�XVLQJ�RQH��WZR��RU�WKUHH�IUDPHV�

ż 'DWD�5HFRUGHG��5HFRUG�KRZ�ORQJ�LW�WDNHV�IRU�WKH�DVVHPEO\�DQG�GLVDVVHPEO\�
SURFHVV��

ż 7ULDOV���
$FFHSWDQFH�&ULWHULD
7KH� WLPH� UHTXLUHG� IRU� WKH� DVVHPEO\� DQG� GLVDVVHPEO\� RI� WKH� OLTXLG� QHWZRUN�ZLOO� EH� FRQVLGHUHG�
DFFHSWDEOH�LI�WKHUH�LV�VWLOO�VXEVWDQWLDO�WLPH�VDYLQJV�RQFH�WKLV�LV�VXEWUDFWHG�IURP�WKH�WRWDO�WLPH�VDYLQJV�
DFKLHYHG�ZLWK� WKH� XVH� RI� DOO� WKUHH� VXEV\VWHPV��7KLV� FDQ� EH� HYDOXDWHG� E\� SHUIRUPLQJ� D� W�WHVW� WR�
GHWHUPLQH�LI�WKH�PHDVXUHG�WLPHV�DUH�VLJQLILFDQWO\�GLIIHUHQW��S�������
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����2YHUYLHZ�RI�&XUUHQW�'HFHOOXODUL]DWLRQ�3URFHVV
���8QFDS�FHOO�FXOWXUH�IODVNV��7���¶V��
���$VSLUDWH�PHGLD�
���:DVK�RQFH�ZLWK�3%6��3KRVSKDWH�%XIIHUHG�6DOLQH��
���$GG�GHWHUJHQW
���,QFXEDWH�IRU���PLQXWHV�
���$VSLUDWH�GHWHUJHQW
���:DVK�WZLFH�ZLWK�3%6��$VSLUDWLQJ�EHWZHHQ�HDFK�ZDVK�
���:DVK�ZLWK�GHLRQL]HG�ZDWHU�
���$VSLUDWH�GHLRQL]HG�ZDWHU�
����$LU�'U\��8VXDOO\�WDNHV ��GD\V�RFFXS\LQJ�WKH�%6&��
����5HFDS�IODVNV�
����3DFNDJH�IRU�FXVWRPHU�
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����0DQXIDFWXULQJ�5HVXOWV�
7DEOH��������0DQXIDFWXULQJ�5HVHDUFK�IRU�)ODVN�2UJDQL]HU�DQG�*XLGH

&RPSRQHQW &RPSDQ\� 0DWHULDO� 3URFHVV
&RVW�SHU
,QGLYLGXDO�

,WHP

)ODVN�
2UJDQL]HU

)RUHFDVW��' 8/7(0�����
)XVHG�'HSRVLWLRQ�

0RGHOLQJ
����

)ODVN�
2UJDQL]HU

6WUDWDV\V
$6$

�6ROLG����
)XVHG�'HSRVLWLRQ�

0RGHOLQJ
����

)ODVN�
2UJDQL]HU

6WUDWDV\V
$6$

�6SDUVH����
)XVHG�'HSRVLWLRQ�

0RGHOLQJ
����

)ODVN�
2UJDQL]HU

6WUDWDV\V
'LJLWDO�
$%6

3RO\-HW ������

)ODVN�
2UJDQL]HU

;RPHWU\ $%6
)XVHG�'HSRVLWLRQ�

0RGHOLQJ
����

*XLGH )RUHFDVW��' 8/7(0�����
)XVHG�'HSRVLWLRQ�

0RGHOLQJ�
������

*XLGH 6WUDWDV\V
$6$

�6ROLG����
)XVHG�'HSRVLWLRQ�

0RGHOLQJ
������

*XLGH 6WUDWDV\V
$6$

�6SDUVH����
)XVHG�'HSRVLWLRQ�

0RGHOLQJ
����

7DEOH��������&RVW�(VWLPDWHV�� )ODVN�2UJDQL]HU

&RPSDQ\� 4XDQWLW\� 0DWHULDO 8QLW�&RVW &RVW�

)RUHFDVW��' �� 8/7(0����� ���� �������

6WUDWDV\V �� $6$��6ROLG���� ���� �������

6WUDWDV\V �� $6$��6SDUVH���� ���� �������

6WUDWDV\V �� 'LJLWDO�$%6 ������ �������

;RPHWU\ �� $%6 ���� ������
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7DEOH��������&RVW�(VWLPDWHV�� *XLGH

&RPSDQ\� 4XDQWLW\� 0DWHULDO 8QLW�&RVW &RVW�

)RUHFDVW��' � 8/7(0����� ������ ������

6WUDWDV\V � $6$��6ROLG���� ������ ������

6WUDWDV\V � $6$��6SDUVH���� ���� ������

$%6�3ODVWLF
$%6�3ODVWLF�LV�YHU\�VWXUG\��LQH[SHQVLYH��DQG�KROGV�XS�ZHOO�ZLWK�H[WHUQDO�LPSDFWV��7KLV�LV�D�

JRRG� PDWHULDO� IRU� ILQLVKLQJ� D� UHFHQWO\� GHYHORSHG� SURWRW\SH� GXH� WR� LWV� UHODWLYHO\� ORZ� FRVW� DQG�
UHOLDELOLW\�

$6$�3ODVWLF
$6$�3ODVWLF� LV�DQ�DPRUSKRXV� WKHUPRSODVWLF�GHVLJQHG� WR� VHUYH�DV�DQ�DOWHUQDWLYH� WR�$%6��

7KHUHIRUH��LW�LV�VWUXFWXUDOO\�VLPLODU�WR�$%6��VWLOO�UHODWLYHO\�LQH[SHQVLYH��DQG�DOVR�KROGV�XS�ZHOO�ZLWK�
H[WHUQDO�LPSDFWV��7KH�RQO\�GLIIHUHQFHV�DUH�LWV�LPSURYHG�ZHDWKHU�DQG�89�UDGLDWLRQ�UHVLVWDQFH��EHWWHU�
FKHPLFDO�UHVLVWDQFH��DQG�KLJKHU�ORQJ�WHUP�KHDW�UHVLVWDQFH�

8/7(0�����
7KLV� VWURQJ�� OLJKWZHLJKW� DQG� IODPH�UHWDUGDQW� WKHUPRSODVWLF� LV� RQH� RI� WKH� VXSHULRU�

PHFKDQLFDOO\� SHUIRUPLQJ� �'�SULQWLQJ PDWHULDOV�� DV� LW� LV� SULPDULO\� XWLOL]HG� LQ� WKH� DHURVSDFH� DQG�
DXWRPRWLYH�LQGXVWULHV��7KLV�PDWHULDO¶V�KLJK�VWUHQJWK�WR�ZHLJKW�UDWLR�DQG�KLJK�WKHUPDO�DQG�FKHPLFDO�
UHVLVWDQFH�PDNHV�LW�D�SURPLVLQJ��\HW D UHODWLYHO\�PRUH�H[SHQVLYH�FKRLFH�

0DQXIDFWXUHU�5HFRPPHQGDWLRQV�IRU�/LTXLG�1HWZRUN
D� 35272/$%6�KWWSV���OS�SURWRODEV�FRP��G�GPOV�

SURGXFWLRQ"XWPBVRXUFH JRRJOH	XWPBPHGLXP FSF	XWPBFDPSDLJQ XV��GS�
GPOV	XWPBWHUP ��%VWHHO�����%�G�����%SULQWLQJ	JFOLG ($,D,4RE&K0,LSD:��
P0�4,9<5�W%K��/4\-($$<$6$$(J-R:I'B%Z(

E� 0DUNIRUJHG�KWWSV���PDUNIRUJHG�FRP�PHWDO�[�"PID VJD�QD�WRI�
PHWDODXGLHQFH	DGJ �����������	NZ PHWDO����G���SULQWHU	GHYLFH F	JFOLG ($,
D,4RE&K0,LSD:��P0�4,9<5�W%K��/4\-($$<$\$$(J.7(3'B%Z(

F� *3,�3URWRW\SH�	�0DQXIDFWXULQJ�6HUYLFHV
KWWSV���JSLSURWRW\SH�FRP�PHWDO��G�SULQWLQJ

5HFRPPHQGDWLRQV�IRU�&RPPHUFLDOO\�$YDLODEOH�3URGXFWV
D� )LVKHUEUDQG�$XWRFODYDEOH�%RWWOHWRS�'LVSHQVHUV�

KWWSV���ZZZ�ILVKHUVFL�FRP�VKRS�SURGXFWV�ILVKHUEUDQG�DXWRFODYDEOH�ERWWOHWRS�GLVSHQVHUV�
��S��������

E� '26(�,7�/DERUDWRU\�3HULVWDOWLF�3XPS�� ,QWHJUD�%LRVFLHQFHV�KWWSV���ZZZ�LQWHJUD�
ELRVFLHQFHV�FRP�XQLWHG�VWDWHV�HQ�SHULVWDOWLF�SXPSV�GRVH�LW
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����26+$�6WDQGDUGV�
���������� (\H�DQG�IDFH�SURWHFWLRQ��KWWSV���ZZZ�RVKD�JRY�ODZV�
UHJV�UHJXODWLRQV�VWDQGDUGQXPEHU��������������
���������� +DQG�3URWHFWLRQ��KWWSV���ZZZ�RVKD�JRY�ODZV�
UHJV�UHJXODWLRQV�VWDQGDUGQXPEHU��������������
���������� *HQHUDO�5HTXLUHPHQWV�IRU�DOO�0DFKLQHV��
KWWSV���ZZZ�RVKD�JRY�HQIRUFHPHQW�GLUHFWLYHV�VWG����������

���%LEOLRJUDSK\��$3$�
>�@�%LR7HN����������0XOWL)OR�);�PXOWL�PRGH�GLVSHQVHU��5HWULHYHG�IURP�

KWWSV���ZZZ�ELRWHN�FRP�SURGXFWV�OLTXLG�KDQGOLQJ�PXOWL�PRGH�ZDVKHU�GLVSHQVHUV�PXOWLIOR�I[�
PXOWL�PRGH�GLVSHQVHU�"3URGXFWB,QWHUHVWB6RXUFH 33&�������$GZRUGV	VRXUFH 33&����
���$GZRUGV	/HDGB&DPSDLJQB6RXUFH ����2��������0K	&DPSDLJQB6RXUFH ����2�����
���0K	JFOLG &MZ.&$MZORYW%5%U(LZ$*�;-�
�F���W�\�R-���4IZH9�,34RY9')PV�':3%QDB�T'62U%.;-J4H=%R&=,F4$Y'B%Z(

>�@�81,7('�67$7(6�'(3$570(17�2)�/$%25���Q�G����5HWULHYHG�0D\����������IURP������������������
KWWSV���ZZZ�RVKD�JRY�
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