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3URFHVVLRQ��XVLQJ�LQWHOOLJHQW��G�LQIRUPDWLRQ�YLVXDOLVDWLRQ�WR�VXSSRUWFOLHQW�XQGHUVWDQGLQJ�GXULQJ�FRQVWUXFWLRQ�SURMHFWV6WHYH�1RUWK
9LUWXDO�5HDOLW\�&HQWUH�)RU�7KH�%XLOW�(QYLURQPHQW�8QLYHUVLW\�&ROOHJH�/RQGRQ��:&�(��%7��8.

3XEOLVKHG�DV�1RUWK��6����������¨3URFHVVLRQ��XVLQJ�LQWHOOLJHQW��G�LQIRUPDWLRQ�YLVXDOLVDWLRQ�WR�VXSSRUW�FOLHQW�XQGHUVWDQGLQJ�GXULQJ�FRQVWUXFWLRQ�SURMHFWV©��LQ9LVXDO�'DWD�([SORUDWLRQ�DQG�$QDO\VLV�9,,��5REHUW�)�(UEDFKHU��3KLOLS�&��&KHQ��-RQDWKDQ�&��5REHUWV��&UDLJ�0��:LWWHQEULQN��(GLWRUV��86$��3URFHHGLQJV RI63,(��7KH�,QWHUQDWLRQDO�6RFLHW\�IRU�2SWLFDO�(QJLQHHULQJ��9RO����������WK���WK -DQXDU\�������6DQ�-RVH���,661���������;��,6%1���������������SS���������$%675$&7
7KH�ODWHVW�UHVXOWV�LQ�WKH�GHYHORSPHQW�RI�WKH�VRIWZDUH�WRRO�¨3URFHVVLRQ©�DUH�SUHVHQWHG��7KH�UHVHDUFK�XQGHUO\LQJ�3URFHVVLRQGHOLYHUV�D�FRQFHSWXDO��G�IUDPHZRUN�IRU�WKH�LQWHUSUHWDWLRQ�RI�QRQ�SK\VLFDO�FRQVWUXFWLRQ�LQGXVWU\�SURFHVVHV��3URFHVVLRQ�LV�WKHLPSOHPHQWDWLRQ�RI�WKH�SURSRVHG��G�IUDPHZRUN��DV�DQ�,QIRUPDWLRQ�YLVXDOLVDWLRQ��VRIWZDUH�WRRO���7KH�FRQFHSWXDOWUDQVIRUPDWLRQ�RI�FRQVWUXFWLRQ�FOLHQWV©�LQIRUPDWLRQDO�QHHGV�LQWR��G�YLVXDO�VWUXFWXUHV�LV�GRFXPHQWHG��$OVR�GLVFXVVHG�LV�WKHGHYHORSPHQW�RI�DQ�¨LQWHOOLJHQW©�VRIWZDUH�SURFHVV�WR�FDOFXODWH�WKH�UHOHYDQFH�RI�LQGLYLGXDO�SURMHFW�HOHPHQWV��7KLV�LV�XVHG�WRGHWHUPLQH�WKH�UHSUHVHQWDWLRQ�RI�SURMHFW�HOHPHQWV�ZLWKLQ�D��G�GDWD�VXUIDFH��&RQVWUXFWLRQ�LV�QRW�VKRUW�RI�WHFKQRORJLHV�IRUYLVXDOLVLQJ�SK\VLFDO�EXLOGLQJ�PRGHOV��+RZHYHU��LW�ZRXOG�VHHP�WKDW�OLWWOH�RU�QR�FRQVLGHUDWLRQ�KDV�EHHQ�JLYHQ�WR�LPSURYLQJ�WKHLQWHOOLJLELOLW\�RI�QRQ�SK\VLFDO�FRQVWUXFWLRQ�SURFHVVHV��7KLV�W\SH�RI�LQIRUPDWLRQ�LV�XVXDOO\�NQRZQ�DV�3URMHFW�3ODQQLQJ�GDWDDQG�LV�FRQFHUQHG�ZLWK�WKH�LQGLYLGXDO�WDVNV��RU�SURFHVVHV��WKDW�PDNH�XS�FRQVWUXFWLRQ�SURMHFWV���:KLOH��WKHUH�DUH�VRIWZDUHDSSOLFDWLRQV�WKDW�DOORZ�DFFHVV�WR�WKLV�GDWD�IRU�WKH�SURIHVVLRQDO�PHPEHUV�RI�WKH�SURMHFW�WHDP��FOLHQWV�DUH�FXUUHQWO\�ZLWKRXW�DVXLWDEOH�WRRO���3URFHVVLRQ¨V�GDWD�VXUIDFH�LV�DQ�DEVWUDFW�UHSUHVHQWDWLRQ�RI�WKUHH�VHOHFWHG�SURMHFW�GLPHQVLRQV��,WV��G�SURJUHVVUHSRUWV�SURYLGH�FRQVWUXFWLRQ�FOLHQWV�ZLWK�DQ�¨DW�D�JODQFH©�LQGLFDWLRQ�RI�SURMHFW�¨KHDOWK©�
.H\ZRUGV� $EVWUDFW� QRQ�SK\VLFDO� GDWD�� �G�� FRQVWUXFWLRQ� LQGXVWU\�� FOLHQW�� LQIRUPDWLRQ� YLVXDOLVDWLRQ�� SODQQLQJ�� SURMHFWPDQDJHPHQW

�� ,1752'8&7,217KLV� SDSHU� SURYLGHV� D� EULHI� UHSRUW� RQ� FXUUHQW� SURJUHVV� LQ� WKH� GHYHORSPHQW� RI� ¨3URFHVVLRQ©�� DQ� LQIRUPDWLRQ� YLVXDOLVDWLRQVRIWZDUH� WRRO� IRU� FRQVWUXFWLRQ� SURMHFW� FOLHQWV�� ,Q� UHFHQW� \HDUV�� GHEDWH� DERXW� LQIRUPDWLRQ� WHFKQRORJ\� LQ� WKH� FRQVWUXFWLRQLQGXVWU\�KDV�WHQGHG�WR�IRFXV�RQ�(',��(OHFWURQLF�'DWD�,QWHUFKDQJH��DQG�LQWHURSHUDELOLW\��ERWK�LQ�WHUPV�RI�VRIWZDUH�WRROV�DQGGDWD�PRGHOV���:KLOVW�EHLQJ�YDOXDEOH��VXFK�GLVFXVVLRQ�RIWHQ�QHJOHFWV�WKH�IROORZLQJ�FRQVLGHUDWLRQV�x 7KH�LQWHUIDFH�PHWDSKRUV�XQGHUO\LQJ�FRQVWUXFWLRQ�LQGXVWU\�VRIWZDUH�VHHP�SUHGRPLQDQWO\�GUDZQ�IURP�DUFKLWHFWXUDO�UDWKHUWKDQ�SURMHFW�SODQQLQJ�SDUDGLJPV�x 7KH�LPSRUWDQFH�RI�WKH�FRQVWUXFWLRQ�FOLHQW�DV�D�VWDNHKROGHU�LQ�WKH�SURMHFW�GDWD�LV�RIWHQ�PLQLPLVHG�x &RQVWUXFWLRQ�FOLHQWV�DUH�FXUUHQWO\�ZLWKRXW�VRIWZDUH�WRROV�WKDW�VSHFLILFDOO\�UHIOHFW�WKHLU�LQIRUPDWLRQDO�QHHGV�3URSRVDOV�IRU�LQWHURSHUDELOLW\�RIWHQ�LQFOXGH�WHDP�PHPEHUV�ZKR�GHSHQG�RQ�GDWD�FRQFHUQLQJ�WKH�SURMHFW©V�¨SURFHVV©�UDWKHUWKDQ�LWV�¨SURGXFW©��)RU�H[DPSOH��D�SURMHFW�PDQDJHU�PD\�QHHG�GHWDLOHG�DFFHVV�WR�WKH�LQIRUPDWLRQ�UHODWLQJ�WR�ILQDQFLDO�SODQQLQJDQG�VFKHGXOLQJ��&RQVWUXFWLRQ�FOLHQWV�PD\�KDYH�D�VWURQJ�LQWHUHVW�LQ�GDWD�IURP�WKH�VDPH�VRXUFH�EXW�WKHLU�UHTXLUHPHQWV�DUH�OHVVFRPSUHKHQVLYH��,W�ZDV�UHFRJQLVHG�WKDW�LQIRUPDWLRQ�YLVXDOLVDWLRQ��FRXOG��SURYLGH�FOLHQWV�ZLWK�D�VXPPDULVHG�SURMHFW�SURJUHVVUHSRUW��VLPSOLI\LQJ� WKH�FRPSOH[LW\�RI� WKH�SURMHFW�SURFHVV��7KH�VRIWZDUH� WRROV�XVHG�E\�DUFKLWHFWV�DQG�HQJLQHHUV�RIWHQ�PDNHXVH�RI�WKUHH�GLPHQVLRQDO�VSDWLDOLVDWLRQ�WR�DLG�SURGXFW�LQWHOOLJLELOLW\��,W�ZDV�UHDOLVHG�WKDW�LQIRUPDWLYH�UHVXOWV�PLJKW�EH�REWDLQHGE\�DSSO\LQJ��G�YLVXDOLVDWLRQ��WHFKQRORJLHV�WR�WKH�GHYHORSPHQW�RI�D�FOLHQW�UHSRUWLQJ�WRRO��,Q�EXLOW�,QWHUQHW�IXQFWLRQDOLW\�ZDVLQFRUSRUDWHG��HQDEOLQJ��FOLHQWV�WR�REWDLQ�SURJUHVV�UHSRUWV�DW�WKHLU�FRQYHQLHQFH�,QIRUPDWLRQ� YLVXDOLVDWLRQ� � LV� D� QHZ� DQG� UDSLGO\� GHYHORSLQJ� ILHOG�� HPHUJLQJ� IURP� WKH� ZHOO�HVWDEOLVKHG� DUHDV� RI� GDWDYLVXDOLVDWLRQ�DQG�VFLHQWLILF�YLVXDOLVDWLRQ��&DUG�HW�DO��GHILQH� LQIRUPDWLRQ�YLVXDOLVDWLRQ� � DV�� ¦WKH� XVH�RI� FRPSXWHU�VXSSRUWHG�LQWHUDFWLYH�� YLVXDO� UHSUHVHQWDWLRQV� RI� DEVWUDFW� GDWD� WR� DPSOLI\� FRJQLWLRQ§��� $V� D� WHFKQLTXH�� LW� FDQ� EH� DSSOLHG� WR� ILQDQFH�GDWDEDVH�VWUXFWXUH��EXVLQHVV�SURFHVVHV�DQG�SURMHFW�SODQQLQJ��$V�YLUWXDO�HQYLURQPHQWV�WHFKQLTXHV�EHFRPH�UHDGLO\�DYDLODEOH�RQD�ZLGH� UDQJH�RI�FRPSXWHU�SODWIRUPV��WKH\�DUH� LQFUHDVLQJO\�DSSOLHG�WR�WKH�LQWHUSUHWDWLRQ�DQG�DQDO\VLV�RI�PXOWL�GLPHQVLRQDO�HOHFWURQLF�EDVHG�LQIRUPDWLRQ��7KH�SULPDU\�IXQFWLRQ�RI�LQIRUPDWLRQ�YLVXDOLVDWLRQ�LV�DUJXDEO\�WR�HQKDQFH�WKH�LQWHOOLJLELOLW\�RIFRPSOH[�GDWD�VHWV��E\�UHYHDOLQJ�HPHUJHQW�SDWWHUQV�DQG�UHODWLRQVKLSV�



���

%\�GHILQLWLRQ��LQIRUPDWLRQ�YLVXDOLVDWLRQ��LV�DSSOLHG�WR�DEVWUDFW�DQG�JHQHUDOO\�QRQ�SK\VLFDO�GDWD�VHWV��3URMHFW�SURFHVV�GDWDLV� DEVWUDFW� LQ� WKH� VHQVH� WKDW� LW� LV� SXUHO\� QXPHULFDO� DQG�KDV� QR� LQWULQVLF� VSDWLDO� IRUP�� ,W� LV� SRVVLEOH� IRU� DEVWUDFW� GDWD� WR� EHUHSUHVHQWHG� LQ�FRQMXQFWLRQ�ZLWK�D�SK\VLFDO� � YLVXDO� VWUXFWXUH��)RU� H[DPSOH�� FRORXU�VFDOLQJ�PLJKW� EH� VXSHULPSRVHG�RQ�D��GEXLOGLQJ� PRGHO�� WR� UHSUHVHQW� OHYHOV� RI� FRQVWUXFWLRQ� FRVW�� 7KLV� LV� D� K\EULG� VROXWLRQ� ZKLFK� KDV� QRW� EHHQ� VHOHFWHG� IRU� WKLVUHVHDUFK�� ,QVWHDG�� DQ� DWWHPSW� KDV� EHHQ�PDGH� WR� FRPELQH� DEVWUDFW� DQG� QRQ�SK\VLFDO� YLVXDOLVDWLRQ�� VR� WKDW� WKH� GDWD� FDQ� EHVSDWLDOO\�H[SORUHG�LQ�LVRODWLRQ�IURP�LWV�EXLOW�SURGXFW�7KH� UHVXOWV� RI� LQLWLDO� UHVHDUFK� �VHH� )LJ�� ��� KDYH� FU\VWDOOLVHG� LQWR� DQ� LQLWLDO� VRIWZDUH� SURWRW\SH�� ¨3URFHVVLRQ©�3URFHVVLRQ
V� �G� GDWD� VXUIDFH� VKRZV� WKH� XVHU� ¨DW�D�JODQFH©� WKH� FXUUHQW� ¨KHDOWK©� RI� D� FRQVWUXFWLRQ� SURMHFW�� $� IODW� WHUUDLQLQGLFDWHV� WKDW� WKH� SURMHFW� LV� SURFHHGLQJ� DFFRUGLQJ� WR� LWV� LQWHQGHG� SURJUDP�� 6SLNHV� DQG� WURXJKV� ZDUQ� WKH� YLHZHU� WKDWGHYLDWLRQV�KDYH�RFFXUUHG� LQ� WHUPV�RI� WLPH��FRVW�DQG�TXDOLW\��:KLOVW�� WKHUH� LV� D�ERG\�RI�ZRUN� FRQFHUQHG�ZLWK� FRQVWUXFWLRQSURFHVV�PRGHOOLQJ��WKLV�KDV�SUHYLRXVO\�WHQGHG�WR�LQYHVWLJDWH�WKH�VHTXHQWLDO�DQG�SHULRGLF�QDWXUH�RI�WKH�SURMHFW�OLIHF\FOH��UDWKHUWKDQ�DQDO\VLQJ�DQG�UHSRUWLQJ�SURSHUWLHV�HPHUJHQW�IURP� WKH�SURFHVV�� �,Q�WKH�QH[W�VHFWLRQ�� WKHVH�HPHUJHQW�SURSHUWLHV�ZLOO� EHFRQVLGHUHG�LQ�PRUH�GHSWK�

)LJXUH��� (DUO\�H[DPSOH�RI�D�3URFHVVLRQ��G��GDWD�VXUIDFH�DV�YLHZHG�IURP�EHORZ��VRXUFH��DXWKRU�

�� &216758&7,21�3/$11,1*�'$7$,Q�FRQWUDVW�WR�SURGXFW�GDWD��¨SURFHVV©�RU�¨SODQQLQJ©�GDWD�GRHV�QRW�GHVFULEH�WKH�EXLOGLQJ�LWVHOI���)RU�LQVWDQFH��SURGXFW�GDWDPLJKW�EH�H[SHFWHG�WR�LQFOXGH�WKH�DUFKLWHFW©V��G�FRPSXWHU�DLGHG�GHVLJQ��&$'��PRGHOV��5DWKHU�WKDQ�ORRNLQJ�DW�WKH�&$'�WRROVFXUUHQWO\�DYDLODEOH�WR�VLPXODWH�WKH�EXLOGLQJ�LWVHOI��WKLV�ZRUN�KDV�FRQVLGHUHG�WKH�GHYHORSPHQW�RI�SRWHQWLDOO\�PRUH�LQWHOOLJLEOHZD\V�WR�YLVXDOLVH�LQIRUPDWLRQ�JHQHUDWHG�E\�WKH�SURMHFW�SURFHVV��7KH�UDZ�GDWD�SURYLGLQJ�D�VRXUFH�IRU�3URFHVVLRQ��FRPHV�IURPWKH�SKDVH�RI�D�FRQVWUXFWLRQ�SURMHFW�ZKHUH�EXLOGLQJ�KDV�DFWXDOO\�FRPPHQFHG��7KLV�LV�NQRZQ�DV�WKH�¨RQ�VLWH©�SURMHFW�SKDVH�DQGSURJUHVV�UHSRUWV�DW�WKLV�WLPH��PD\�EH�RI�SDUWLFXODU�YDOXH�WR�FRQVWUXFWLRQ�FOLHQWV��%HIRUH�VWDUWLQJ�WR�EXLOG��D�¨EDVHOLQH©�LVXVXDOO\�GHYHORSHG�IURP�WKH�SURMHFW�SURJUDP��7KLV�FRQVLVWV�RI�SUHGLFWHG�GXUDWLRQV�DQG�FRVWLQJV�IRU�WDVNV�LQ�WKH�SURMHFWOLIHF\FOH��$�SURMHFW�EDVHOLQH�EXLOGV�XSRQ�WKH�SUHYLRXV�H[SHULHQFH�RI�FRQVWUXFWLRQ�SURMHFW�PDQDJHUV�WR�FUHDWH�D�SODQ�WKDWUHSUHVHQWV�WKHLU�H[SHFWDWLRQV�IRU�WKH�SURMHFW��)RU�HDFK�SURMHFW�WDVN��WKH�EDVHOLQH�LV�XVHG�WR�FRPSDUH�WKH�RULJLQDO�SODQ�IRU�WKHSURMHFW�ZLWK�WKH�DFWXDO�FRXUVH�RI�WKH�SURMHFW��,W�LV�SRVVLEOH�WR�VHH�ZKLFK�WDVNV�VWDUWHG�HDUOLHU�RU�ODWHU�WKDQ�SODQQHG��H[FHHGHGWKHLU�RULJLQDO�EXGJHW��WRRN�ORQJHU�WKDQ�SODQQHG��DQG�VR�RQ�
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)LJXUH��� $�WD[RQRP\�RI�SURMHFW�SODQQLQJ�GDWD�SDUDPHWHUV��VRXUFH��DXWKRU�
7KHUH�DUH�DFWXDOO\�WKUHH�W\SHV�RI�SODQQLQJ�YDOXHV��EDVHOLQH��SUHGLFWLYH�DQG�SUH�SURMHFW���HVWLPDWHG��UHYLVLRQV�WREDVHOLQH�YDOXHV�PDGH�GXULQJ�D�SURMHFW��DQG�DFWXDO��%HIRUH�D�SURMHFW�VWDUWV��DOO�RI�LWV�YDOXHV�DUH�RI�WKH�W\SH�¨EDVHOLQH©��$IWHUFRPPHQFHPHQW��XQFHUWDLQW\�LV�VORZO\�UHSODFHG�ZLWK�FHUWDLQW\���9DOXHV�EHIRUH�DQ\�JLYHQ�SURMHFW�WLPH�¨7©�DUH�JUDGXDOO\WUDQVIRUPHG�LQWR�WKH�W\SH�¨DFWXDO©��9DOXHV�DIWHU�SURMHFW�WLPH�¨7©�PRYH�WRZDUGV�¨HVWLPDWHG©��DV�WKH�EDVHOLQH�LV�UHYLVHG��,W�LVDOPRVW�QHFHVVDU\�WR�VXJJHVW�WKDW�DOO�EDVHOLQH�YDOXHV�EHFRPH�HVWLPDWHG�YDOXHV��DW�SURMHFW�FRPPHQFHPHQW��(YHQWXDOO\��DOOYDOXHV�EHFRPH�DFWXDO�YDOXHV��3URMHFW�SURJUHVV�UHSRUWV�DUH�XVXDOO\�EDVHG�RQ�HLWKHU�DFWXDO�DQG�HVWLPDWHG�GDWD�RU�MXVW�DFWXDOGDWD��5HSRUWV�XVLQJ�DFWXDO�DQG�HVWLPDWHG�GDWD�PD\�EH�WHUPHG�¨DW�FRPSOHWLRQ©��VHH�)LJ������7KH\�SUHGLFW�WKH�RXWFRPH�DWFRPSOHWLRQ�RI�WKH�SURMHFW��EDVHG�RQ�FXUUHQW�VWDWXV��5HSRUWV�XVLQJ�RQO\�DFWXDO�GDWD�PD\�EH�FDOOHG�¨WR�GDWH©��VHH�)LJ������DV�WKH\RQO\�FRQVLGHU�SURJUHVV�XS�WR�SURMHFW�WLPH�¨7©��3URMHFW�SODQQLQJ�LV�HVVHQWLDOO\�FRQFHUQHG�ZLWK�SURMHFW�GDWD�FRQFHUQLQJ�¨WLPH©DQG�¨FRVW©��VHH�)LJ������5HSRUWV�JHQHUDWHG�IRU�HLWKHU�RI�WKHVH�SDUDPHWHUV�PD\�EH�RI�WKH�W\SH�¨DW�FRPSOHWLRQ©�RU�¨WR�GDWH©��7LPHDQG�FRVW�PD\�EH�FDWHJRULVHG�DV�¨GHYLDWLRQ�SDUDPHWHUV©��7KDW�LV�WR�VD\��WKH\�FDQ�EH�XVHG�WR�PHDVXUH�GHYLDWLRQV�IURP�WKHSURMHFW�EDVHOLQH��)XUWKHU�WR�WKLV��WKHUH�DUH�D�YDULHW\�RI�PHDVXUHPHQWV�WKDW�FDQ�EH�PDGH�IRU�HDFK�RI�WKH�GHYLDWLRQ�SDUDPHWHUV�7KH�PRVW�IUHTXHQWO\�XVHG�DQG�UHOHYDQW�RI�WKHVH�©GHYLDWLRQ�VXE�SDUDPHWHUV©�DUH�

&RVW�GHYLDWLRQ�SDUDPHWHU�UHSRUWLQJ�WR�GDWH�x &267�9$5,$1&(��1R�����)LJ������XQLWV��V��$W�WKLV�SRLQW�LQ�WKH�SURMHFW��LV�FRPSOHWHG�ZRUN�RQ�WKLV�WDVN�RYHU�EXGJHW"x 6&+('8/(�9$5,$1&(��1R�����)LJ������XQLWV��V��$W�WKLV�SRLQW�LQ�WKH�SURMHFW��KRZ�DUH�ZH�GRLQJ�RQ�WKLV�WDVN�FRPSDUHGZLWK�WKH�HVWLPDWHG�VSHQG�"
&RVW�GHYLDWLRQ�SDUDPHWHU���UHSRUWLQJ�DW�FRPSOHWLRQ�x 9$5,$1&(�$7�&203/(7,21��1R�����)LJ������XQLWV��V��$W�WKH�HQG�RI�WKH�SURMHFW��ZKDW�LV�WKH�GLIIHUHQFH�SUHGLFWHG�WREH�EHWZHHQ�WKH�FXUUHQW�HVWLPDWH�RI�WKH�WRWDO�FRVW�IRU�WKLV�WDVN�DQG�WKH�RULJLQDO�HVWLPDWH"
7LPH�GHYLDWLRQ�SDUDPHWHU��UHSRUWLQJ�WR�GDWH�x 6&+('8/(�6/,3��1R�����)LJ������XQLWV�GD\V��$W�WKLV�SRLQW�LQ�WKH�SURMHFW��ZKDW� LV� WKH�GLIIHUHQFH�EHWZHHQ�WKH�HODSVHGWLPH�HVWLPDWHG�DQG�WKH�DFWXDO�HODSVHG�WLPH�x &217285� 3(5&(17�9$5,$1&(� �1R�� ��� )LJ�� ���� XQLWV� SHUFHQW�� $W� WKLV� SRLQW� LQ� WKH� SURMHFW�� KDYH� WKH� H[SHFWHGSHUFHQWDJH�RI� WKH�DOORFDWHG�SHUVRQ�KRXUV�EHHQ�XVHG�XS��JLYHQ� WKDW� WKH�WDVN�PD\�KDYH�D�QRQ�IODW� UHVRXUFH�FRQWRXU�DQGWKHUHIRUH�QRW�EH�GLUHFWO\�FRPSDUDEOH�ZLWK�WKH�SHUFHQWDJH�RI�GXUDWLRQ�FRPSOHWHG�"



���

7LPH�GHYLDWLRQ�SDUDPHWHU��UHSRUWLQJ�DW�FRPSOHWLRQ�x '85$7,21�9$5,$1&(��1R�� ���)LJ�� ���� XQLWV� GD\V�� ,Q�(DUQHG�9DOXH�0DQDJHPHQW� WHUPLQRORJ\�� WKLV� LV� VRPHWLPHVFDOOHG�3URMHFWHG�3URJUDP�'HOD\��$W�WKH�HQG�RI� WKH�SURMHFW��ZKDW� LV� WKH�GLIIHUHQFH�SUHGLFWHG� WR�EH�EHWZHHQ� WKH�FXUUHQWHVWLPDWH�RI�WKH�WRWDO�WLPH�WR�FRPSOHWH�WKLV�WDVN�DQG�WKH�RULJLQDO�HVWLPDWH"x :25.�9$5,$1&(� �1R�� ��� )LJ�� ���� XQLWV� KRXUV�� $W� WKH� HQG� RI� WKH� SURMHFW�� ZKDW� LV� WKH� GLIIHUHQFH� SUHGLFWHG� WR� EHEHWZHHQ�WKH�FXUUHQW�HVWLPDWH�RI�WRWDO�QXPEHU�RI�SHUVRQ�KRXUV�WR�FRPSOHWH�WKLV�WDVN�DQG�WKH�RULJLQDO�HVWLPDWH"
7DEOH���LOOXVWUDWHV�DQ�H[DPSOH�RI�SURMHFW�SODQQLQJ�GDWD�JHQHUDWHG�IURP�WKH�SURMHFW�PDQDJHPHQW�VRIWZDUH�SDFNDJH�0LFURVRIW�3URMHFW��,Q�D�ODWHU�VHFWLRQ�RI�WKLV�SDSHU��WDVNV�IURP�WKH�VDPH�H[DPSOH�SURMHFW�ZLOO�EH�VKRZQ�WUDQVIRUPHG�LQWRWDEOHG�GDWD���,W�VKRXOG�EH�QRWHG�WKDW�D�WKLUG�GHYLDWLRQ�SDUDPHWHU�PLJKW�EH�GHVFULEHG�DV�¨FRQIRUPDQFH©�RU�¨TXDOLW\©���2EMHFWLYHPHDVXUHPHQW�RI�WKLV�SDUDPHWHU�LV�QRW�D�VLPSOH�PDWWHU��$V�\HW��FRQIRUPDQFH�KDV�QRW�EHHQ�LPSOHPHQWHG�LQ�WKH�3URFHVVLRQVRIWZDUH�WRRO��:KLOVW�UHFRJQLVLQJ�LWV��LPSRUWDQFH�WR�FRQVWUXFWLRQ�SURMHFWV��LW�KDV�WHPSRUDU\�EHHQ�RPLWWHG�IURP�IXUWKHUGLVFXVVLRQ�

7DEOH��� ([DPSOH�RI�DFTXLUHG�UDZ�SURMHFW�SODQQLQJ�GDWD��VRXUFH��DXWKRU�



���

�� $��'�)5$0(:25.�)25�&216758&7,21�3/$11,1*7KH�ILHOG�RI�FRPSXWHU�V\VWHPV�HQJLQHHULQJ�KDV�D�ORQJ� WUDGLWLRQ�RI�HPSOR\LQJ�WKUHH�GLPHQVLRQDO� IUDPHZRUNV� WR�DQDO\VH�LWVFRQVWLWXHQW� SURFHVVHV�� 8QGHUO\LQJ� WKLV� LV� WKH� GHFRQVWUXFWLRQ� RI� PRUSKRORJLFDO� IRUP� WR� UHYHDO� LQKHUHQW� SURSHUWLHV�� 7KLVDSSURDFK� KDV� PXFK� LQ� FRPPRQ� ZLWK� WKH� FRJQLWLYH� DPSOLILFDWLRQ� PHWKRGV� XVHG� LQ� LQIRUPDWLRQ� YLVXDOLVDWLRQ�� $Q� HDUO\V\VWHPV� HQJLQHHU�� +DOO� GHVFULEHV� PRUSKRORJLFDO� DQDO\VLV� DV� GHFRPSRVLQJ� ¦D� JHQHUDO� SUREOHP� RU� V\VWHP� LQWR� LWV� EDVLFYDULDEOHV�� HDFK� YDULDEOH� EHFRPLQJ� D� GLPHQVLRQ� RQ� D� PRUSKRORJLFDO� ER[�§�� *HQHUDOO\�� FRQVWUXFWLRQ� LQGXVWU\� SURFHVVPRGHOOLQJ� VHHPV� QRW� WR� KDYH� DGRSWHG� D� VLPLODU� DSSURDFK�� +RZHYHU�� UHFHQW� FRPPHQWDWRUV� RQ� SURMHFW� PDQDJHPHQW� �IRUH[DPSOH��)RUVEHUJ�HW�DO����� KDYH�GHVFULEHG�D�SURMHFW�LQ�WHUPV�RI�WKUHH�¨DVSHFWV©��7KH�XQLTXH�LQWHQWLRQ�LQ�WKLV�UHVHDUFK�LV�WRPRYH�IURP�WKH�PRUH�JHQHUDO�FDVH�RI�¨SURMHFWV©��WR�WKH�HPHUJHQW�SURSHUWLHV�RI�¨VSHFLILF�SURMHFWV©�

)LJXUH��� $��G�IUDPHZRUN�IRU�FRQVWUXFWLRQ�SODQQLQJ���VRXUFH��DXWKRU�
7KH� XVH� RI� � �'� JUDSKLFV�� RQO\� VHHPV� MXVWLILDEOH� LI� LW� DGGV� WR� WKH� LQWHOOLJLELOLW\� RI� D� GDWD� VHW�� $Q� DSSURDFK� IRUFRQVWUXFWLRQ�SURFHVV�GDWD�ZLOO�QRZ�EH�SURSRVHG��,W�LV�VXJJHVWHG�WKDW�WKH�FRQFHSWV�XVHG�IRU�+DOO©V�WKUHH�GLPHQVLRQDO�V\VWHPVHQJLQHHULQJ�IUDPHZRUN�PD\�SURYH�UHDGLO\�DSSOLFDEOH�WR�WKH�LQWHUSUHWDWLRQ�RI�FRQVWUXFWLRQ�SURFHVVHV��7KLV�LV�VXJJHVWHG�QRWRQO\�LQ�WKH�FRQFHSWXDO�VHQVH��DV�ZLWK�V\VWHPV�HQJLQHHULQJ��EXW�DOVR�IRU�WKH�PRUH�OLWHUDO�UHSUHVHQWDWLRQ�RI�SURFHVVHV�WKURXJKLQIRUPDWLRQ� YLVXDOLVDWLRQ� �� )LJXUH� �� VKRZV� WKH� FRQFHSWXDO� IUDPHZRUN�� ZLWK� ¨GHYLDWLRQ� SDUDPHWHUV©�� ©GHYLDWLRQ� OHYHO©� DQG¨WDVNV©�DV�LWV�WKUHH�GLPHQVLRQV��'HYLDWLRQ�OHYHO�UHSUHVHQWV�XQLWV�RI�WLPH�RU�PRQH\��ZKLFK�GHYLDWH�IURP�WKH�IODW�WHUUDLQ�RI�WKHSURMHFW� EDVHOLQH�� )LJXUH� �� SUHVHQWV� WKH� �G� IUDPHZRUN� ZLWK� WKH� DGGLWLRQ� RI� WKH� GHYLDWLRQ� VXE�SDUDPHWHUV�� SUHYLRXVO\LQWURGXFHG�LQ�)LJ����

)LJXUH��� $��G�IUDPHZRUN�IRU�FRQVWUXFWLRQ�SODQQLQJ��LQFOXGLQJ�GHYLDWLRQ�VXE�SDUDPHWHUV����VRXUFH��DXWKRU�
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�� 75$16)250,1*�3/$11,1*�'$7$�,172��'�9,68$/�6758&785(6
7DEOH����([DPSOH�RI�SURMHFW�SODQQLQJ�GDWD�WUDQVIRUPHG�LQWR�D�WDEOH��VRXUFH��DXWKRU�

7$6.6 (/(&75,&$/ 3/80%,1*
&267�9$5,$1&( ����� �����6&+('8/(�9$5,$1&( �������� �����9$5,$1&(�$7�&203/(7,21 ������� �������6&+('8/(�6/,3 ��GD\V ��GD\V&217285�3(5&(17�9$5,$1&( �� ��'85$7,21�9$5,$1&( ��GD\ ��GD\:25.�9$5,$1&( ��KRXUV ��KRXUV

6KURHGHU HW�DO��VWDWH�WKDW��¦D�PDMRU�FKDOOHQJH�IDFLQJ�LQIRUPDWLRQ�YLVXDOL]DWLRQ�UHVHDUFKHUV�LV�WR�GHYHORS�FRRUGLQDWH�V\VWHPV�WUDQVIRUPDWLRQ�PHWKRGV��RU�VWUXFWXUHV�WKDW�PHDQLQJIXOO\�RUJDQL]H�DQG�UHSUHVHQW�GDWD�§����$�FRPPRQ�WKHPH�DFURVV�UHFHQWSXEOLFDWLRQV�RQ�LQIRUPDWLRQ�YLVXDOLVDWLRQ����DQG�� LV�LWV�GLVWLQFWLRQ�IURP�RWKHU�WKUHH�GLPHQVLRQDO�FRPSXWHU�JUDSKLFDO�PRGHOV�:KHUHDV��V\VWHPV�WKDW��PLJKW�EH�GHVFULEHG�DV�GHVN�WRS�YLUWXDO�UHDOLW\�DUH�GHILQHG�SXUHO\�E\�WKHLU�JUDSKLFV��LQIRUPDWLRQYLVXDOLVDWLRQ��WHFKQRORJLHV�KDYH�D�SUH�UHTXLVLWH�GHSHQGHQFH�RQ�WUDQVIRUPLQJ WKHLU�WDUJHW�GDWD��7DEOH����VKRZV�WKH�VDPH�GDWDVHW�SUHYLRXVO\�VKRZQ�LQ�7DEOH����7KLV�KDV�QRZ�EHHQ�H[SRUWHG�IURP�WKH�SURMHFW�PDQDJHPHQW�VRIWZDUH��,W�FDQ�QRZ�EH�VHHQWKDW�WKLV�YHU\�VLPSOLILHG�SURMHFW�FRQWDLQV�WZR�WDVNV��¨HOHFWULFDO©�DQG�¨SOXPELQJ©��7KH�WDVNV�DUH�VKRZLQJ�YDOXHV�IRU�DOO�RI�WKHGHYLDWLRQ�VXE�SDUDPHWHUV��7KLV�WDEOHG�GDWD�FDQ�QH[W�EH�YLVXDOLVHG��E\�DSSO\LQJ�WKH��G�IUDPHZRUN�GHVFULEHG�LQ�VHFWLRQ�����7KHWKUHH�IUDPHZRUN�GLPHQVLRQV�PDS�WR�3URFHVVLRQ©V�GDWD�VXUIDFH��DV�IROORZV�x 7KH�;�D[LV�PDSV�WR�WKH�GHYLDWLRQ�SDUDPHWHUV�GLPHQVLRQx 7KH�<��KHLJKW��D[LV�PDSV�WR�WKH�GHYLDWLRQ�OHYHO�GLPHQVLRQx 7KH�=�D[LV�PDSV�WR�WKH�WDVNV�GLPHQVLRQ�7KH�YDOXHV� IRU� ;� DQG�=� GHILQH� D� �G� SODQH�� ZLWK�<� SURYLGLQJ� WKH� KHLJKW� VFDODU� YDOXHV�� 7KHUHIRUH�� D� SURMHFW�ZLWK� QRGHYLDWLRQV�IURP�WKH�SURMHFW�EDVHOLQH�ZLOO�SURGXFH�D�IODW�GDWD�VXUIDFH��� ,17(//,*(17�),/7(5,1*�$1'�6,*1,),&$1&(�5(&2*1,7,213URFHVVLRQ©V�GDWD�VXUIDFH�KDV�D�IRXUWK�QRQ�VSDWLDO�GLPHQVLRQ��LWV�FRORXU��7KLV�VFDODU�YDOXH�UHSUHVHQWV�WKH�VLJQLILFDQFH�RI�HDFKGHYLDWLRQ�� WR� WKLV� VSHFLILF� FOLHQW�� ,W� LV� LQWHQGHG� WKDW� 3URFHVVLRQ� ZLOO� XVH� DUWLILFLDO� LQWHOOLJHQFH� WHFKQLTXHV� WR� ¨OHDUQ©� IURPSURMHFW� WR� SURMHFW�� %\� DQDO\VLQJ� WKH� FRQWULEXWLRQ� RI� HDFK� GHYLDWLRQ� WR� SURMHFW� RXWFRPH�� 3URFHVVLRQ� ZLOO� GHYHORS� D� VHW� RIKHXULVWLFV� FRQFHUQLQJ� HDFK� WDVN©V� FRQWULEXWLRQ� WR� RYHUDOO� SURMHFW� GHYLDWLRQ�� %\� PDLQWDLQLQJ� D� ¨OHJDF\� DUFKLYH©� EHWZHHQSURMHFWV��3URFHVVLRQ�XVHV�FRORXU� WR�ZDUQ� DERXW�D�GHYLDWLRQ� �KRZHYHU� VPDOO�� WKDW�KDV�KDG� VHYHUH�RXWFRPH� LPSOLFDWLRQV� IRUSUHYLRXV�SURMHFWV��,W�VKRXOG�DOVR�EH�DEOH�WR�PDNH�GHFLVLRQV�DERXW�WKH�UHOHYDQFH�RI�GDWD�DQG�ZKLFK�WDVNV�WR�ILOWHU�RXW��LQ�RUGHUWR�SURYLGH�RQO\�D�VXPPDU\��:RUN�ZLOO�IRFXV�RQ�GHYHORSLQJ�D�VLJQLILFDQFH�RI�GHYLDQFH�DOJRULWKP��ZKLFK�ZRXOG�VHHP�WR�QHHGWR�DQVZHU�WKH�IROORZLQJ�TXHVWLRQ�x +RZ�VLJQLILFDQW�LV�WKLV WDVN�WR�WKH�FXUUHQW�WRWDO�YDOXH�IRU�WKLV GHYLDWLRQ�SDUDPHWHU�LQ�WKLV�SURMHFW"�� 7(&+1,&$/�352),/(3URFHVVLRQ�LV�D�VWDQG�DORQH�DSSOLFDWLRQ�GHYHORSHG�IRU� WKH�0LFURVRIW�:LQGRZV�������17�SODWIRUP��,W�LV�FDSDEOH�RI�RSHQLQJGDWD�ILOHV�ERWK�IURP�D�ORFDO�FRPSXWHU�DQG�IURP�DQ�,QWHUQHW�ZHE�VHUYHU��3URFHVVLRQ�LV�DQ�0',��0XOWLSOH�'RFXPHQW�,QWHUIDFH�DSSOLFDWLRQ��ZKLFK�LV�WR�VD\�WKDW�LW�FDQ�KDYH�VHYHUDO�YLVXDOLVDWLRQ�ZLQGRZV�RSHQ�VLPXOWDQHRXVO\��3URFHVVLRQ�ZDV�GHYHORSHGLQ� WKH� &��� ODQJXDJH�� XWLOLVLQJ� WKH� 0)&� �0LFURVRIW� )RXQGDWLRQ� &ODVV�� OLEUDU\� YHUVLRQ� ������ 7KH� SULQFLSDO� UHDVRQ� IRUVHOHFWLQJ� DQ�0)&�DSSOLFDWLRQ� IUDPHZRUN� RYHU� WKH�PRUH� WUDGLWLRQDO�:LQ���$3,��ZDV�0)&©V�SURYLVLRQ�RI� VWUDLJKWIRUZDUG+773�FOLHQW�FRGLQJ�WKURXJK�LWV�:LQ,QHW�&ODVVHV�3URFHVVLRQ©V� �G� JUDSKLFV� IXQFWLRQDOLW\� LV� SURYLGHG� E\� 97.� �WKH� 9LVXDOL]DWLRQ� 7RRO.LW��� DQ� ¨RSHQ� VRXUFH©� V\VWHPSURYLGLQJ�D�&���FODVV� OLEUDU\��DQG�D�FKRLFH�RI�7FO�7N��-DYD��DQG�3\WKRQ�DV� LQWHUSUHWHG� ODQJXDJHV��97.� UXQV�RQ�ERWK� WKH8QL[� DQG�:LQGRZV� SODWIRUPV� DQG� LWV� GHVLJQ� DQG� KDV� EHHQ� GULYHQ� E\� WKH� SULQFLSOHV� RI� 22� �2EMHFW�2ULHQWDWLRQ��� 97.©VJUDSKLFV� PRGHO� DOORZV� DEVWUDFW� PRGLILFDWLRQ� RI� SURSHUWLHV� DW� D�PXFK� KLJKHU� OHYHO� WKDQ� DOWHUQDWLYHV� VXFK� DV� 2SHQ*/�� ,QDGGLWLRQ� WR� LWV� JUDSKLFDO� IXQFWLRQDOLW\�� 97.� DOVR� SURYLGHV� D� XVHIXO� OLEUDU\� RI� PDQLSXODWLYH� DOJRULWKPV� LQFOXGLQJ� VFDODU�
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YHFWRU��WHQVRU�� WH[WXUH��DQG�YROXPHWULF�PHWKRGV��97.�IHDWXUHV�DGYDQFHG�PRGHOOLQJ�WHFKQLTXHV�VXFK�DV�LPSOLFLW�PRGHOOLQJ�SRO\JRQ�UHGXFWLRQ��PHVK�VPRRWKLQJ��FXWWLQJ��FRQWRXULQJ��DQG�'HODXQD\�WULDQJXODWLRQ�7R�GDWH��ZRUN�RQ�3URFHVVLRQ�KDV� VKRZQ�WKDW� LW� LV� UHODWLYHO\� HDV\� WR�GHULYH�QHZ�&���FODVVHV� IURP�97.�� � ,Q� WHUPV�RIQHJDWLYH�REVHUYDWLRQV��97.�WUDGHV�RII�DFKLHYLQJ�WKH�KLJKHVW�JUDSKLFDO�VSHHGV�LQ�UHWXUQ�IRU� LWV�SODWIRUP�LQGHSHQGHQFH��7KHRXWFRPH�RI�WKLV�LV�WKDW�LW�UHTXLUHV�D�UHDVRQDEO\�IDVW�FRPSXWHU�WR�PDNH�EHVW�XVH�RI� LWV� IXOO�JUDSKLFV�FDSDELOLW\��3URFHVVLRQ©VGDWD� VXUIDFH� LV� DFWXDOO\� D� ¨FDUSHW� SORW©�� JHQHUDWHG� E\� D� � VFDODU� DOJRULWKP��7KH� WKUHH� GLPHQVLRQV� DUH� DFKLHYHG� IURP� D� WZRGLPHQVLRQDO�VHW�RI�SRLQWV�ZKLFK�DUH�ZDUSHG�E\�VFDODU�YDOXHV��LQ�WKH�GLUHFWLRQ�RI�WKH�VXUIDFH�QRUPDO��7KH�DPRXQW�RI�ZDUSLQJLV� FRQWUROOHG� E\� WKH� VFDODU� YDOXH�� 7KH�SRLQW� VHW� LV� GHWHUPLQHG� E\� WKH� �G� IUDPHZRUN©V� ¨WDVNV©� DQG� ¨GHYLDWLRQ� SDUDPHWHUV©GLPHQVLRQV�7KH�VFDODU��RU�KHLJKW�YDOXHV��DUH�SURYLGHG�E\� WKH�IUDPHZRUN©V� ¨GHYLDWLRQ� OHYHO©�GLPHQVLRQ� �VHH�)LJ������$�IRXUWK�DQGQRQ�VSDWLDO� GLPHQVLRQ� LV� SURYLGHG� E\� FRORXU�PDSSLQJ� WKH� GDWD� VXUIDFH�� 7KLV� HTXDWHV� WR� WKH� VLJQLILFDQFH� RI� WKH� GHYLDWLRQOHYHO��DV�FDOFXODWHG�E\�LQWHOOLJHQW�ILOWHULQJ�DQG�VLJQLILFDQFH�UHFRJQLWLRQ��VHH�VHFWLRQ�����,W�LV�HQYLVDJHG�WKDW�3URFHVVLRQ�ZLOO�EHXVHG� RQ� DQ� ¨HQWU\� OHYHO©� RIILFH� 3&�� $V� VXFK�� LW� LV� VHHQ� DV� LPSRUWDQW� WKDW� WKH� FOLHQW� VKRXOG� EH� DEOH� WR� PXOWL�WDVN� �ZRUGSURFHVVRU��ZHE�EURZVHU�HWF���ZKLOVW�UXQQLQJ�3URFHVVLRQ�LQ�WKH�EDFNJURXQG��� (9$/8$7,21�0(7+2'2/2*<,W� LV� LQWHQGHG� WKDW� WKH� QH[W� SKDVH� RI� WKH� UHVHDUFK� ZLOO� IRFXV� RQ� DQ� HYDOXDWLRQ� RI� 3URFHVVLRQ�� 7KH�PDLQ� DLP� RI� WKLV� LV� WRGHWHUPLQH�ZKHWKHU� FOLHQWV�SHUFHLYH 3URFHVVLRQ©V�SURJUHVV� UHSRUWLQJ� LQIRUPDWLRQ� WR� EH�PRUH� XVHIXO� WKDQ� FXUUHQWO\� XWLOLVHGDSSURDFKHV��$V� D� VHFRQGDU\� DLP�� LW� LV� KRSHG� WKDW� WKH� HYDOXDWLRQ� ZLOO� SURYH� LQIRUPDWLYH� FRQFHUQLQJ� WKH� VXLWDELOLW\� RI� WKHFRQFHSWXDO��G�IUDPHZRUN��,Q�RUGHU�WR�HYDOXDWH�3URFHVVLRQ��FRPSDUDWLYH�UHVHDUFK�ZLOO�EH�FRQGXFWHG��PDNLQJ�XVH�RI�LQWHUYLHZSURWRFROV�DQG�UDSLG�SURWRW\SLQJ��7KLV�HYDOXDWLRQ�LV�LQWHQGHG�WR�GHWHUPLQH�D�VHOHFWHG�FRQVWUXFWLRQ�FOLHQW©V�OHYHO�RI�VDWLVIDFWLRQZLWK�WKH�TXDOLW\�DQG�IRUPDW�RI�WKH�SURMHFW�SURJUHVV�LQIRUPDWLRQ�SURYLGHG��,Q�RUGHU�WKDW�3URFHVVLRQ©V�LQIRUPDWLRQDO�SURYLVLRQLPSURYHV�RQ�WKH�FXUUHQW�PRGHO��D�UHTXLUHPHQWV�FDSWXUH�VWDJH�ZLOO�EH�XQGHUWDNHQ�$�SODQQLQJ�GDWD�VHW�ZLOO�EH�REWDLQHG�IURP�D�¨OLYH©�FRQVWUXFWLRQ�SURMHFW��,W�LV�GHVLUDEOH�WKDW�WKLV�GDWD�FRPHV�IURP�DFRQVWUXFWLRQ�FOLHQW��RU�SURIHVVLRQDO�SUDFWLFH��QRW�LQYROYHG�LQ�WKH�SURWRW\SH�HYDOXDWLRQ��,GHDOO\��WKLV�GDWD�ZLOO�WDNH�WKH�IRUP�RID�0LFURVRIW� 3URMHFW� ILOH�� 7KH� UHVHDUFKHU� ZLOO� WKHQ� XVH� WKH� VNHOHWRQ� RI� WKLV� OLYH� SURMHFW� WR� FUHDWH� VLPXODWHG� SURMHFWV�� ZLWKGLIIHUHQW� VHTXHQFHV� DQG� RXWFRPHV�� 7KH� SXUSRVH� RI� WKLV� LV� WR� SURYLGH� D� WHVWLQJ� JURXQG� IRU� 3URFHVVLRQ�� ZKLFK� PXVW� EHXQIDPLOLDU�WR�WKH�FRQVWUXFWLRQ�FOLHQW��WKHUH�ZRXOG�EH�QR�PRWLYDWLRQ�IRU�LQIRUPDWLRQ�UHTXHVWV����$�SUHFHGHQW�FDQ�EH�IRXQG�IRUWKLV�DSSURDFK�LQ�+DFNRV�DQG�5HGLVK©V�GHVFULSWLRQ�RI�VLPLODU�VLPXODWLRQV�DV�¨3URWRW\SLQJ�6FHQDULRV©����(DFK�RI�WKH�VLPXODWHGSURMHFWV�ZLOO�KDYH�ZHHNO\�¨VQDSVKRW©�ILOHV�SURGXFHG��WR�UHSUHVHQW�WKH�FKURQRORJLFDO�VHTXHQFH�WKURXJK�WKH�SURMHFW��7KHVH�ILOHVZLOO�EH�VWRUHG�RQ�WKH�UHVHDUFKHU©V� ODSWRS�FRPSXWHU�� LQ� WKH�&69��&RPPD�6HSDUDWHG�9DOXH�� IRUPDW��7KH�SURWRW\SHV�ZLOO�EHHYDOXDWHG� E\� VHYHUDO� GLIIHUHQW� FRQVWUXFWLRQ� FOLHQW� YROXQWHHUV�� 7KH� LQWHUYLHZ� TXHVWLRQV� ZLOO� FRQVLGHU� WKH� TXDOLW\� RILQIRUPDWLRQ�SURYLGHG�E\�WKH�FRQVWUXFWLRQ�FOLHQWV©�FXUUHQW�PHWKRGV�RI�SURJUHVV�UHSRUWLQJ��DOORZLQJ�IRU�ODWHU�FRPSDULVRQ�ZLWKWKH�SURWRW\SHV��&RQVWUXFWLRQ�FOLHQWV�ZLOO�DOVR�EH�DVNHG�DERXW�WKHLU�JHQHUDO�IDPLOLDULW\�ZLWK�FRPSXWHUV�$IWHU�ZRUNLQJ�ZLWK�HDFK�SURWRW\SH��FRQVWUXFWLRQ�FOLHQWV�ZLOO�GHVFULEH�WKHLU�SHUFHSWLRQ�RI�LQIRUPDWLRQ�TXDOLW\��2QHSURWRFRO� VHFWLRQ�ZLOO� UHODWH� WR� IXQFWLRQDO� DVSHFWV�RI� WKH�VRIWZDUH�SURWRW\SH�� ,WV�SXUSRVH� LV� WR� DVVHVV� QRW� WKH� TXDOLW\� RI� WKHLQIRUPDWLRQ� WKDW� 3URFHVVLRQ� SUHVHQWV�� EXW� WKH� XVDELOLW\� RI� WKH� VRIWZDUH�� $V� VXFK�� UHIHUHQFH� ZLOO� EH� PDGH� WR� VWDQGDUGJXLGHOLQHV�IRU�XVHU�LQWHUIDFH�GHVLJQ��,Q�RUGHU�WR�YHULI\�FRQVWUXFWLRQ�FOLHQW©V�DFWXDO OHYHO�RI�LQIRUPDWLRQDO�XQGHUVWDQGLQJ��WKHGDWD� IRU� HDFK�RI� WKH� VLPXODWHG�SURMHFWV�ZLOO� LQFOXGH�RQH�RU�PRUH� ¨SUREOHPDWLF� LVVXHV©� �L�H�� DQ� DSSDUHQWO\� WULYLDO� GHYLDWLRQIDFWRU�WKDW�PLJKW�UHVXOW�LQ�FDWDVWURSKLF�SURMHFW�IDLOXUH���7KHVH�LVVXHV�ZLOO�EH�VSHFLILFDOO\� ILFWLRQDOLVHG�WR�EH�PRUH�REYLRXVO\GHWHFWDEOH� LQ� 3URFHVVLRQ�� WKDQ� ZLWK� WUDGLWLRQDO� UHSRUWLQJ� PHWKRGV�� 7KH� SURWRFRO� ZLOO� FRQWDLQ� TXHVWLRQV� UHODWLQJ� WR� WKHFRQVWUXFWLRQ�FOLHQWV©�DZDUHQHVV�RI�WKHVH�KLGGHQ�LVVXHV��7KH�XVH�RI�REVHUYHUV�WR�UHFRUG�DQG�DQDO\VH�KRZ�XVHUV�SHUIRUP�WDVNVLV�DQ�DFFHSWHG�PHWKRGRORJ\�ZLWKLQ��DPRQJVW�RWKHUV��WKH�ILHOG�RI�5HTXLUHPHQWV�(QJLQHHULQJ�,W�KDV�EHHQ�DUJXHG�WKDW��ZKHUHDQ�REVHUYHU� LV�SK\VLFDOO\�SUHVHQW��QRWHV� WDNHQ� VKRXOG�EH�RI�QRW�RQO\� WKH�XVHU©V�H[DFW�EHKDYLRXU�EXW�DOVR�RI� WKH�REVHUYHU©VLQIHUHQFHV� FRQFHUQLQJ� WKLV� EHKDYLRXU��� ,QIHUHQFHV� PD\� SURYLGH� YLWDO� LQVLJKW� DQG� VR� SURYLVLRQ� ZLOO� EH� PDGH� ZLWKLQ� WKHLQWHUYLHZ�IRUPDW�IRU�WKHVH�WR�EH�UHFRUGHG�7KH�¨VQDSVKRW©�ZHHNO\� ILOHV�ZLOO� EH�XVHG� WR�FRPSUHVV�D�SURMHFW�RI� VHYHUDO�ZHHNV� LQWR�DV�PDQ\�PLQXWHV��)RU� WKLVUHVHDUFK�� LW�KDV�EHHQ�GHFLGHG� WKDW� ¨UHDO� WLPH©� VLPXODWLRQ�RI� D�SURMHFW� LV�QRW� SUDFWLFDO��)RU� H[DPSOH�� D� FRQVWUXFWLRQ� FOLHQW©VQHHG�IRU�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�SURJUHVV�RI�¨RQ�VLWH©�SURMHFWV�LV�OLNHO\�WR�PDNH�XS�D�YLWDO��EXW�SURSRUWLRQDOO\�VPDOO�SDUWRI�WKHLU�ZRUNORDG��$V�WKH�UHTXLUHPHQW�IRU� WKLV�LQIRUPDWLRQ�PD\�KDSSHQ�DW�XQSUHGLFWDEOH�WLPHV��LW�GRHV�QRW�VHHP�D�VHQVLEOHXVH� RI� UHVRXUFHV� WR� DWWHPSW� GLUHFW� REVHUYDWLRQV� RI� WKH� FRQVWUXFWLRQ� FOLHQW©V� EHKDYLRXU� RQ� D� ¨OLYH©� SURMHFW�� 6HSDUDWHYHULILFDWLRQ�RI�WKUHH�IXUWKHU�3URFHVVLRQ�DVSHFWV�ZLOO�EH�FRQGXFWHG�E\�LQGHSHQGHQW�DQG�VXLWDEO\�TXDOLILHG�LQGLYLGXDOV�
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