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8WLOL]DWLRQ�RI�'RFXPHQW�,PDJLQJ�7HFKQRORJ\

E\�WKH������&DQDGLDQ�&HQVXV�RI�$JULFXOWXUH

0HO�-RQHV

,YDQ�*UHHQ

6WDWLVWLFV�&DQDGD

$%675$&7���3URFHVVLQJ�RI�WKH�&DQDGLDQ�&HQVXV�RI�$JULFXOWXUH�UHOLHV�KHDYLO\�XSRQ�DFFHVV�WR�LWV�TXHVWLRQQDLUHV���7KH�GRFXPHQWV
DUH�UHTXLUHG�ZLWKLQ�PDQ\�VWDJHV�RI�FROOHFWLRQ�DQG�SURFHVVLQJ�WR�HQVXUH�GHOLYHU\�RI�TXDOLW\�SURGXFWV�WR�DJULFXOWXUDO�FOLHQWV��
+LVWRULFDOO\��DFFHVV�WR�WKH�SK\VLFDO�GRFXPHQWV�KDV�SURYHQ�SUREOHPDWLF�LQ�WHUPV�RI�WLPHO\�GHOLYHU\��FRQFXUUHQW�DFFHVV�
PDQDJHPHQW��WUDFNLQJ��VWRUDJH�DQG�FRVW���$V�HDUO\�DV�������&HQVXV�PDQDJHPHQW�UHFRJQL]HG�WKH�SRWHQWLDO�RI�GRFXPHQW�LPDJLQJ
WHFKQRORJ\�WR�LPSURYH�GDWD�TXDOLW\�DQG�WLPHOLQHVV���+RZHYHU��LQ�WKH�����V�LW�WRRN�OLWWOH�HIIRUW�WR�UHFRJQL]H�WKDW�WKH�WHFKQRORJ\�RI
WKH�GD\�ZDV�QRW�VXIILFLHQWO\�PDWXUH�RU�DIIRUGDEOH�IRU�WKH�&HQVXV���,Q�������GRFXPHQW�LPDJLQJ�EHFDPH�D�VXFFHVVIXO�UHDOLW\�IRU�WKH
&DQDGLDQ�&HQVXV�RI�$JULFXOWXUH���7KLV�SDSHU�GHVFULEHV�WKH�H[SHULHQFHV��WKH�LVVXHV�DQG�WKH�H[SHFWDWLRQV�RI�WKH�PDQ\�GLIIHUHQW
SOD\HUV�LQYROYHG�LQ�WKH�LPSOHPHQWDWLRQ�

,QWURGXFWLRQ

,PSOHPHQWLQJ�GRFXPHQW�LPDJLQJ�WHFKQRORJ\�IRU�WKH�&DQDGLDQ�&HQVXV�RI�$JULFXOWXUH�LQYROYHG
VLJQLILFDQW�H[SHQVH�DQG�ULVN�WDNLQJ���,Q�WKH�HDUO\�VWDJHV�RI�WKH�SURMHFW��KHDOWK\�GLVFXVVLRQV�WRRN�SODFH�RQ
FRQYHQWLRQDO�PHWKRGV�DQG�FRPSHWLQJ�WHFKQRORJLHV���7KH�ILUVW�VHFWLRQ�H[SODLQV�WKH�LVVXHV�HPEHGGHG�LQ
WKH�GLVFXVVLRQV�DQG�VKHGV�OLJKW�RQ�WKH�GLUHFWLRQ�FKRVHQ���,W�DOVR�FRQWUDVWV�WKH�GUDZEDFNV�RI�WKH�KLVWRULFDO
PDQXDO�PHWKRGV�ZLWK�WKH�H[SHFWHG�EHQHILWV�RI�GRFXPHQW�LPDJLQJ�

7KH�WHFKQLFDO�FKDOOHQJHV�DVVRFLDWHG�ZLWK�LPSOHPHQWDWLRQ�RI�GRFXPHQW�LPDJLQJ�ZHUH�PDQ\���7KH�VHFRQG
VHFWLRQ�WRXFKHV�EULHIO\�RQ�VHYHUDO�RI�WKH�FKDOOHQJHV�DQG�H[SODLQV�KRZ�NH\�WHFKQLFDO�LVVXHV�RI�GRFXPHQW
LPDJLQJ�ZHUH�LGHQWLILHG�DQG�VDWLVILHG���,W�FORVHV�ZLWK�REVHUYDWLRQV�RQ�VRPH�REYLRXV�DQG�QRW�VR�REYLRXV
UHDVRQV�ZK\�WKH�LQWURGXFWLRQ�RI�WKH�WHFKQRORJ\�VXFFHHGHG�

6HFWLRQ���FRQWDLQV�D�PDQDJHPHQW�SHUVSHFWLYH�RQ�WKH�GHFLVLRQ�WR�XVH�LPDJLQJ�WHFKQRORJ\�DQG�RIIHUV
VRPH�SRVVLELOLWLHV�IRU�LWV�FRQWLQXHG�XVH�DQG�HYROXWLRQ�LQ�6WDWLVWLFV�&DQDGD�

�� :K\�,PDJLQJ"

,Q�DFFRUGDQFH�ZLWK�DJHQF\�SROLF\��UHOHDVH�GDWHV�IRU�SXEOLFDWLRQV�DUH�PDGH�DYDLODEOH�LQ�DGYDQFH�WR�WKH
SXEOLF���:KHQ�GHFODUHG��WKH�UHOHDVH�GDWHV�GR�QRW�FKDQJH���&RQVHTXHQWO\��VWDWLVWLFDO�SURGXFWLRQ�DGKHUHV
WR�YHU\�VWULFW�GHDGOLQHV�WR�PHHW�UHOHDVH�GDWHV�

7LPH�DQG�ILVFDO�FRQVWUDLQWV��LQ�DGGLWLRQ�WR�WKH�QHHG�WR�PDLQWDLQ�RU�LPSURYH�TXDOLW\��KDYH�IXHOHG�D�GULYH
WR�EHFRPH�PRUH�HIILFLHQW���$V�D�UHVXOW��LQFUHDVHG�HPSKDVLV�LV�EHLQJ�SODFHG�RQ�DXWRPDWLRQ�DQG
LQQRYDWLRQ���([SHQVLYH�PDQXDO�SURFHVVHV�DUH�SULPH�WDUJHWV�

3ULPH�WDUJHWV�IRU�WKH�&DQDGLDQ�&HQVXV�RI�$JULFXOWXUH�ZHUH��D��GDWD�FDSWXUH�DQG��E��WKH�GHOLYHU\�RI
SK\VLFDO�TXHVWLRQQDLUHV�WKURXJKRXW�WKH�SURGXFWLRQ�ZRUNIORZ���)HDVLELOLW\�VWXGLHV�WR�DXWRPDWH�ZHUH
FRQGXFWHG�IRU�ERWK�
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)RU�GDWD�FDSWXUH��DQ�LQYHVWLJDWLRQ�RI�LQWHOOLJHQW�FKDUDFWHU�UHFRJQLWLRQ��,&5��WHFKQRORJ\�ZDV�FDUULHG�RXW��
$W�WKH�WLPH��WKH�PDWXULW\�RI�,&5�WHFKQRORJ\�IRU�&HQVXV�SXUSRVHV�ZDV�LQ�TXHVWLRQ�DQG�WKHUH�ZDV�D�ODFN
RI�WLPH�WR�WHVW�UHVSRQGHQW�UHDFWLRQ���7R�XVH�LW�ZRXOG�KDYH�VLJQLILFDQWO\�LQFUHDVHG�UHVSRQGHQW�EXUGHQ��
7KLV�LV�EHFDXVH�D�FKDQJH�IURP�XQFRQVWUDLQHG�KDQGZULWWHQ�QXPHULF�UHVSRQVHV�WR�,&5�IULHQGO\�
FRQVWUDLQHG�QXPHULFV�ZRXOG�KDYH�EHHQ�UHTXLUHG���6LQFH�PRUH�WKDQ����SHUFHQW�RI�WKH�LQIRUPDWLRQ�VRXJKW
E\�WKH�&HQVXV�LV�QXPHULF��D�FRPSOHWH�UHGHVLJQ�RI�WKH�TXHVWLRQQDLUH�ZRXOG�OLNHO\�KDYH�EHHQ�QHFHVVDU\��
$IWHU�WKH�IHDVLELOLW\�VWXG\��WKH�HIILFDF\�DQG�FRVW�HIIHFWLYHQHVV�RI�UHFRJQLWLRQ�VRIWZDUH�ZDV�DOVR�LQ
TXHVWLRQ�

7KH�UHVHDUFK�LQWR�LPDJLQJ�DQG�,&5�WHFKQRORJ\�OHDG�WR�D�YHU\�LQWHUHVWLQJ�DQG�FKDOOHQJLQJ�VLWXDWLRQ���,Q
&DQDGLDQ�SROLWLFDO�WHUPV�\RX�ZRXOG�VD\�WKH�SURMHFW�PDQDJHPHQW�WHDP�IHOO�LQWR���FDPSV��WKH
FRQVHUYDWLYH��WKH�SURJUHVVLYH�FRQVHUYDWLYH�DQG�WKH�SURJUHVVLYH���7KH�FRQVHUYDWLYHV�IHOW�WKDW
LPSOHPHQWLQJ�LPDJLQJ�E\�LWVHOI�ZDV�WRR�KLJK�ULVN�EHFDXVH�

& :H�ZHUH���\HDUV�DZD\�IURP�WKH�&HQVXV���)RU�D�TXLQTXHQQLDO�SURMHFW��LW�ZDV�WRR�KLJK�D�ULVN�WR
WHVW�DQG�LPSOHPHQW�LPDJLQJ�LQ�WKDW�WLPH�IUDPH�

& 7KH�FRVW�HVWLPDWHV�YDULHG�ZLGHO\�IURP�´DIIRUGDEOHµ�WR�´ZD\�RXW�RI�RXU�OHDJXHµ�

& 7KH�GHSDUWPHQW�KDG�QR�H[SHULHQFH�ZLWK�LPDJLQJ�DQG�,&5�WHFKQRORJ\���,W�ZRXOG�EH�VDIHU�WR
SURYH�WKH�WHFKQRORJ\�RQ�VPDOOHU�DQG�PRUH�IUHTXHQW�VXUYH\V�

& 7KH�VWDII�ZRXOG�EH�WRWDOO\�GHSHQGHQW�RQ�PDFKLQHV���,I�WKH�V\VWHP�ZHQW�GRZQ��VWDII�ZHUH�RXW�RI
ZRUN�

& 7KH�SURMHFW�KDG�PDQ\�RWKHU�FKDOOHQJHV�LQFOXGLQJ�

& WKH�DGGLWLRQ�RI�D�QHZ�3URJUHVV�RI�6HHGLQJ�6XUYH\��D�&$7,�IROORZ�XS�VXUYH\�WR�RYHU
���SHUFHQW�RI�&HQVXV�UHVSRQGHQWV�

& WKH�FRPSOHWH�UH�HQJLQHHULQJ�RI�SURFHVVHV�DQG�PLJUDWLRQ�IURP�WKH�PDLQ�IUDPH�WR�PLG�UDQJH
WHFKQRORJ\��DQG

& D�QHZ�V\VWHP�DQG�PHWKRGRORJ\�IRU�WKH�UHJLVWHU�RI�IDUPV�

7KH�FRQVHUYDWLYHV�XQGHUVWRRG�WKH�YDOXH�DQG�EHQHILWV�RI�LPDJLQJ�EXW�IHOW�WKH�ULVNV�ZHUH�WRR�KLJK�IRU�WKH
�����&HQVXV�RI�$JULFXOWXUH���7KH�WUDGLWLRQDO�PDQXDO�PHWKRG��QR�LPDJLQJ��ZDV�VDIHVW�DQG�SURYHQ�

7KH�SURJUHVVLYH�FDPS�EHOLHYHG�WKH�JUHDWHVW�VDYLQJV�FRXOG�EH�UHDOL]HG�E\�LPSOHPHQWLQJ�LPDJLQJ�DQG
,&5�WRJHWKHU���7KH\�EHOLHYHG�LPDJLQJ�ZLWKRXW�,&5�ZDV�QRW�FRVW�HIIHFWLYH���7KH\�ZHUH�QRW�RQO\
FRQYLQFHG�WKDW�LPDJLQJ�FRXOG�EH�GRQH��EXW�WKDW�,&5�WHFKQRORJ\�ZDV�WKHQ�VXIILFLHQWO\�PDWXUH�IRU�&HQVXV
SXUSRVHV�

7KH�SURMHFW�PDQDJHU·V�RULJLQDO�SURSRVDO�ZDV�WR�LPSOHPHQW�LPDJLQJ�ZLWKRXW�,&5���7KH�SURJUHVVLYH�
FRQVHUYDWLYH�JURXS�VXSSRUWHG�LW���5LVNV�DVVRFLDWHG�ZLWK�,&5�ZHUH�XQDFFHSWDEOH�JLYHQ�WKH�WLPH�IUDPH
IDFHG�E\�WKH�SURMHFW���7KLV�FDPS��KRZHYHU��IHOW�LPDJLQJ�ZDV�IHDVLEOH�ZLWK�D�PDQDJHDEOH�DPRXQW�RI�ULVN��
:KLOH�WKH\�KDG�KHDUG�RI�PDQ\�GLVDVWURXV�LPDJLQJ�SURMHFWV��WKH\�KDG�DOVR�VHHQ�HQRXJK�ZRUNLQJ
DSSOLFDWLRQV�LQ�RWKHU�ORFDWLRQV�WR�FRQYLQFH�WKHP�WKDW�WKH�ULVNV�ZHUH�ZRUWK�WKH�EHQHILWV�

7KHUH�ZDV�QR�ULJKW�RU�ZURQJ�LQ�WKH�GHEDWH���(DFK�JURXS�KDG�YDOLG�UHDVRQV�IRU�WKHLU�VWDQG���2QFH�WKH
GHFLVLRQ�ZDV�PDGH�WR�LPSOHPHQW�LPDJLQJ�ZLWKRXW�,&5��WKH�GHFLVLRQ�ZDV�IXOO\�VXSSRUWHG�E\�WKH�HQWLUH
SURMHFW�WHDP���'HOLYHULQJ�HOHFWURQLF�LPDJHV�RI�TXHVWLRQQDLUHV�WR�WKH�GHVNWRSV�RI�HGLWRUV�DQG�YDOLGDWRUV
ZDV�QRZ�WKH�JRDO�



���

,I�D�PDQXDO�TXHVWLRQQDLUH�GHOLYHU\�V\VWHP�KDG�EHHQ�LPSOHPHQWHG�IRU�������LW�ZRXOG�KDYH�VXIIHUHG�IURP
WKH�VDPH�VKRUWFRPLQJV�DV�LWV�SUHGHFHVVRUV�

& 7LPHOLQHVV���'HOLYHU\�RI�TXHVWLRQQDLUHV�WR�SURGXFWLRQ�VWDII�ZRXOG�WDNH�KRXUV��DQG�LQ�VRPH
LQVWDQFHV��GD\V�

& &RQWHQWLRQ���7KLV�LV�DQRWKHU�WLPHOLQHVV�LVVXH���2IWHQ��YDOLGDWRUV�DQG�HGLWRUV�ZRXOG�UHTXLUH
FRQFXUUHQW�DFFHVV�WR�D�TXHVWLRQQDLUH�IURP�D�ODUJH�IDUPLQJ�RSHUDWLRQ���/DUJH�IDUPLQJ�RSHUDWLRQV
DUH�WKH�WRS�FRQWULEXWRUV�WR�HVWLPDWHV�IRU�PDQ\�&HQVXV�YDULDEOHV���'HOLYHU\�ZRXOG�EH�FRQGXFWHG
LQ�D�VHULDO�PDQQHU�EHFDXVH�FRSLHV�FRXOG�QRW�EH�PDGH���+DYLQJ�GXSOLFDWH�FRSLHV�ZDV�FRQVLGHUHG
D�VHFXULW\�ULVN�DQG�ZDV�QRW�SHUPLWWHG���7R�NHHS�WUDFN�RI�GRFXPHQWV��WKH�TXHVWLRQQDLUHV�ZHUH
ILOHG�DQG�SXOOHG�DJDLQ�EHWZHHQ�HDFK�RSHUDWLRQ�RU�UHTXHVW�

& 7UDFNLQJ���0DLQWDLQLQJ�DQ�DZDUHQHVV�RI�WKH�ORFDWLRQ�RI�HDFK�GRFXPHQW�ZRXOG�UHTXLUH
GHYHORSPHQW�RI�DQ�DXWRPDWHG�WUDFNLQJ�V\VWHP���$�PDQXDO�UHFRUG�RI�UHFHLSW�YLD�EDUFRGH�UHDGHUV
ZRXOG�EH�QHHGHG�DW�HDFK�VWDJH�RI�SURGXFWLRQ���7KLV�W\SH�RI�V\VWHP�ZRXOG�LPSRVH�D�VHULDO
PRYHPHQW�RI�TXHVWLRQQDLUHV��DQG�GDWD��WKURXJK�WKH�SURFHVVHV�

& &RPSOH[�VWRUDJH���$Q�HODERUDWH�V\VWHP�RI�IROGHUV��ER[HV�DQG�VKHOYLQJ�ZRXOG�EH�UHTXLUHG�WR
VXSSRUW�KLJK�YROXPH�UHWULHYDO�DQG�VWRUDJH�RI�GRFXPHQWV�

& +LJK�FRVWV���6WDIILQJ��VKHOYLQJ��VWRUDJH�VSDFH��VHFXULW\�DQG�GHYHORSPHQW�RI�D�TXHVWLRQQDLUH
GLVWULEXWLRQ�DQG�WUDFNLQJ�V\VWHP�DOO�FRQWULEXWHG�WR�DQ�H[SHQVLYH��FRPSDUDWLYHO\�VORZ�PDQXDO
V\VWHP�

& )UXVWUDWLRQ���9DOLGDWRUV�KDG�WR�PDNH�OLVWV�RQ�SDSHU�RI�QHHGHG�TXHVWLRQQDLUHV�DQG�WKHQ�VXEPLW
WKHVH�WR�WKH�OLEUDU\���,Q�D�PDWWHU�RI�KRXUV�WKH\�QRUPDOO\�ZRXOG�JHW�WKHLU�UHTXHVW�EDFN��
+RZHYHU��PDQ\�ZRXOG�EH�PLVVLQJ�GXH�WR�FRQWHQWLRQ��ILOLQJ�HUURUV��HWF���6HYHUDO�UHTXHVWV�ZRXOG
KDYH�WR�EH�PDGH�EHIRUH�DOO�GRFXPHQWV�ZHUH�ORFDWHG�

& )LOLQJ�HUURUV���)LOLQJ�DQG�UH�ILOLQJ�UHVXOWHG�LQ�HUURUV���3HULRGLFDOO\��WKH�OLEUDU\�RSHUDWLRQ�ZRXOG
EH�VKXW�GRZQ�WR�GR�D�V\VWHPDWLF�DQG�FRPSOHWH�FKHFN�RI�WKH�OLEUDU\�

,QWXLWLYHO\��D�TXHVWLRQQDLUH�LPDJLQJ�V\VWHP�DGGUHVVHG�WKH�VKRUWFRPLQJV�RI�LWV�PDQXDO�FRXQWHUSDUW�

& 7LPHOLQHVV���'HOLYHU\�RI�TXHVWLRQQDLUH�LPDJHV�WR�SURGXFWLRQ�VWDII�ZRXOG�WDNH�VHFRQGV�UDWKHU
WKDQ�KRXUV�RU�GD\V�

& &RQWHQWLRQ���$OO�XVHUV�FRXOG�H[DPLQH�WKH�VDPH�GRFXPHQW�FRQFXUUHQWO\���7KLV�ZRXOG�FUHDWH
RSSRUWXQLWLHV�IRU�SDUDOOHO�DSSURDFKHV�WR�SURFHVVLQJ�

& 7UDFNLQJ���1R�PDQXDO�TXHVWLRQQDLUH�WUDFNLQJ�V\VWHP�ZDV�QHFHVVDU\�WKURXJKRXW�SURFHVVLQJ
ZRUNIORZV���,Q�DGGLWLRQ��SHRSOH�ZHUH�VSDUHG�WKH�HIIRUW�RI�GRFXPHQWLQJ�UHFHLSW�DQG�UHOHDVH�RI
TXHVWLRQQDLUHV�

& &RPSOH[�VWRUDJH���$�WHPSRUDU\�VWRUDJH�ZRXOG�VWLOO�EH�UHTXLUHG���+RZHYHU��WKH�V\VWHP�RI
VWRUDJH�ZRXOG�EH�FRPSDUDWLYHO\�VLPSOHU�

& +LJK�FRVWV���6LQFH�LPDJLQJ�KDG�QHYHU�EHHQ�FRQGXFWHG�RQ�D�ODUJH�VFDOH�EHIRUH�DW�6WDWLVWLFV
&DQDGD��WKHUH�ZDV�QR�EHQFKPDUN�ZLWK�ZKLFK�WR�FRPSDUH�WKH�&HQVXV�RI�$JULFXOWXUH���$V�D
FRQVHTXHQFH��LW�ZDV�QRW�FOHDU�DV�WR�ZKHWKHU�LPDJLQJ�ZDV�PRUH�RU�OHVV�H[SHQVLYH�WKDQ�D�PDQXDO
TXHVWLRQQDLUH�GHOLYHU\�V\VWHP�

0DQDJHPHQW�EHOLHYHG�WKDW�WKH�SRWHQWLDO�EHQHILWV�ZDUUDQWHG�D�FORVHU�ORRN���,Q�DGGLWLRQ�WR�WKRVH�EHQHILWV
OLVWHG�DERYH��PDQDJHPHQW�H[SHFWHG�WKH�IROORZLQJ�
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& QR�QHHG�WR�PLFURILOP�WKH�GRFXPHQWV�DIWHU�SURFHVVLQJ�

& UHGXFWLRQ�LQ�PDQXDO�RSHUDWLRQV��SDUWLFXODUO\�WKH�OLEUDU\�VWDII�

& LPPHGLDWH�DFFHVV�WR�GRFXPHQWV�ZRXOG�PDNH�VWDII�PRUH�HIILFLHQW�DV�WKH\�FRXOG�ILQG�D�SUREOHP
DQG�VROYH�LW�LPPHGLDWHO\��QR�QHHG�WR�PDNH�D�OLVW�DQG�WKHQ�ILQG�VRPHWKLQJ�HOVH�WR�GR�XQWLO�WKH
GRFXPHQWV�DUULYH�

& UHGXFWLRQ�RI�SDSHU�KDQGOLQJ�E\�DOO�FOHULFDO�DQG�YDOLGDWLRQ�VWDII��DV�GHOLYHU\�RI�HOHFWURQLF�LPDJHV
ZRXOG�HOLPLQDWH�PXFK�RI�WKH�QHHG�WR�KDQGOH�SDSHU�

& UHPRYH�IUXVWUDWLRQ�FDXVHG�E\�GHOD\V�LQ�UHFHLYLQJ�RU�ZDLWLQJ�IRU�TXHVWLRQQDLUHV�DQG�PLVVLQJ
TXHVWLRQQDLUHV�

& MRE�HQULFKPHQW��DV�VWDII�ZRXOG�ILQG�SUHYLRXV�PXQGDQH�MREV�VDWLVI\LQJ�DQG�FKDOOHQJLQJ�

& LPPHGLDWH�DFFHVV�WR�SUREOHP�TXHVWLRQQDLUHV�PHDQW�VWDII�FRXOG�UHO\�PRUH�RQ�LQIRUPDWLRQ�WKDQ
LQWXLWLRQ��SUHYLRXVO\��LQ�RUGHU�WR�DYRLG�ZDLWLQJ�IRU�WKH�SDSHU�GRFXPHQW�VRPH�VWDII�ZRXOG�JXHVV
DW�WKH�SUREOHP�DQG�WKH�VROXWLRQ���DQG

& LPPHGLDWH�DFFHVV�ZRXOG�DOORZ�VWDII�WR�ORRN�DW�PRUH�SUREOHPV�DQG�WKHUHE\�LPSURYH�WKH�TXDOLW\
RI�WKH�HVWLPDWHV��PRVW�QRWLFHDEO\�DW�WKH�ORZHU�JHRJUDSKLF�OHYHOV�

�� ,PDJLQJ�,VVXHV

:KHQ�WKH�LQYHVWLJDWLRQ�RI�GRFXPHQW�LPDJLQJ�EHJDQ��DQVZHUV�WR�WKH�IROORZLQJ�TXHVWLRQV�ZHUH�VRXJKW�

& :KDW�LV�GRFXPHQW�LPDJLQJ"
& :KDW�FRPSRQHQWV�RI�LPDJLQJ�DUH�QHFHVVDU\�WR�PHHW�RXU�UHTXLUHPHQWV"
& :LOO�LW�ZRUN�LQ�RXU�WHFKQLFDO�HQYLURQPHQW"
& :KDW�LV�D�URXJK�HVWLPDWH�RI�WKH�FRVWV"
& :KDW�LVVXHV�PXVW�EH�DGGUHVVHG�IRU�VXFFHVVIXO�LPSOHPHQWDWLRQ"

$V�D�ILUVW�VWHS�WRZDUGV�DQVZHULQJ�WKHVH�TXHVWLRQV��&HQVXV�UHSUHVHQWDWLYHV�EHJDQ�GLVFXVVLRQV�ZLWK�WKH
SULYDWH�VHFWRU���,QGXVWU\�ZDV�SURYLGHG�VWDWHPHQWV�RI�UHTXLUHPHQWV��YROXPHV�DQG�VDPSOHV�RI�WKH�����
TXHVWLRQQDLUH�ZKLFK�ZDV�FRQVLGHUHG�WR�EH�UHSUHVHQWDWLYH�RI�WKH��DV�\HW�WR�EH�GHYHORSHG�������YHUVLRQ��
,Q�UHWXUQ��LQGXVWU\�UHSUHVHQWDWLYHV�SURYLGHG�FRVW�HVWLPDWHV�DQG�GHVFULSWLRQV�RI�SRWHQWLDO�VROXWLRQV��
(VWLPDWHV�UDQJHG�IURP�&���������WR�DOPRVW�&�������������7KH�ORZHU�HVWLPDWHV�ZHUH�DIIRUGDEOH��WKH
XSSHU�ZHUH�QRW�

7KH�VROXWLRQV�GHOLYHUHG�ZLWK�WKH�HVWLPDWHV�ZHUH�VRPHZKDW�FRQIXVLQJ���7KH\�DGGUHVVHG�VRPH�SUREOHPV
WKDW�ZHUH�QRW�FOHDUO\�DSSOLFDEOH�WR�WKH�&HQVXV�DQG�RPLWWHG�RWKHUV�WKDW�SRVVLEO\�ZHUH���+RZHYHU��GHVSLWH
VRPH�PLQRU�FRQIXVLRQ��&HQVXV�UHSUHVHQWDWLYHV�EHJDQ�EXLOGLQJ�D�FOHDUHU�SLFWXUH�RI�ZKDW�WKH�LVVXHV�ZHUH��
6RPH�HPHUJLQJ��DQG�YHU\�H[SHQVLYH��LVVXHV�ZKLFK�FRQFHUQHG�WKH�&HQVXV�ZHUH�

& ,QGH[LQJ�
& 4XDOLW\�FRQWURO�
& 7KURXJKSXW�RI�VFDQQHUV�XVLQJ�OHJDO�VL]HG����P�9LVWD�SDSHU��WKH�&HQVXV�TXHVWLRQQDLUH��
& 5HTXLUHG�DGMXVWPHQWV�WR�WKH�OD\RXW�RI�WKH�TXHVWLRQQDLUHV�WR�PDNH�WKHP�LPDJH�IULHQGO\��DQG
& 7KH�TXDOLW\�RI�WKH�LPDJHV�
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7R�EXLOG�D�VXIILFLHQWO\�FRPSOHWH�OLVW�RI�LVVXHV��VHPLQDUV�RQ�GRFXPHQW�LPDJLQJ�DW�$VVRFLDWLRQ�RI
,QIRUPDWLRQ�DQG�,PDJH�0DQDJHPHQW��$,,0��WUDGH�VKRZV�ZHUH�DWWHQGHG�DQG�D�YLVLW�ZLWK�LPDJLQJ
UHVHDUFKHUV�DW�WKH�8QLWHG�6WDWHV�%XUHDX�RI�WKH�&HQVXV��86%&��ZDV�PDGH�

86%&�UHSUHVHQWDWLYHV�EURXJKW�WR�OLJKW�WKH�FULWLFDO�LVVXH�RI�GRFXPHQW�LQWHJULW\���86%&�TXHVWLRQQDLUHV
DUH�PXOWLSOH�SDJH�ERRNOHWV���6FDQQHUV�GHDO�ZLWK�RQH�VKHHW�RI�SDSHU�DW�D�WLPH�VR�LPDJLQJ�D�PXOWL�SDJH
GRFXPHQW�PD\�UHTXLUH�FXWWLQJ�WR�DOORZ�DFFHVV�WR�WKH�LQGLYLGXDO�SDJHV���2I�SULPDU\�FRQFHUQ�WR�86%&
UHVHDUFKHUV�ZDV�WKH�SRWHQWLDO�IRU�SDJHV�RI�D�PXOWL�SDJH�GRFXPHQW�WR�EH�ORVW�RU�EHFRPH�RXW�RI�VHTXHQFH
GXULQJ�PRYHPHQW�WR�RU�IURP�WKH�VFDQQHU��L�H��ORVV�RI�GRFXPHQW�LQWHJULW\���$W�WKH�WLPH��UHVHDUFK�RI
SDJH�WXUQHUV��UDWKHU�WKDQ�FXWWHUV��ZDV�EHLQJ�XQGHUWDNHQ�E\�86%&���6LQFH�WKH�&HQVXV�RI�$JULFXOWXUH·V
TXHVWLRQQDLUH�LV�PXOWL�SDJH��LW�ZDV�EHOLHYHG�WKDW�WKLV�ZDV�DQ�LVVXH�IRU�6WDWLVWLFV�&DQDGD�DV�ZHOO���*LYHQ
WKH�UHODWLYHO\�VPDOO�YROXPH�����������RI�TXHVWLRQQDLUHV�IRU�WKH�&HQVXV��SDJH�WXUQHUV�GLG�QRW�DSSHDU�WR
EH�D�FRVW�HIIHFWLYH�VROXWLRQ�

2QH�RI�WKH�ILUVW�VROXWLRQV�WR�FRPH�WR�PLQG�ZDV�WR�SULQW�D�XQLTXH�TXHVWLRQQDLUH�LGHQWLILHU�RQ�HDFK�SDJH�RI
HDFK�TXHVWLRQQDLUH���'LVFXVVLRQV�ZHUH�KHOG�ZLWK�LQWHUQDO�H[SHUWV�DQG�ZLWK�ODUJH�SULQW�VKRSV���7KH
VROXWLRQ�ZDV�LQGHHG�IHDVLEOH��KRZHYHU��QRW�FRVW�HIIHFWLYH���(VWLPDWHV�SURYLGHG�ZHUH�FORVH�WR
&����������DGGLQJ�DSSUR[LPDWHO\�&������WR�WKH�FRVW�RI�SULQWLQJ�HDFK�TXHVWLRQQDLUH�DQG�PRUH�WKDQ
WULSOLQJ�WKH�EXGJHW�IRU�SULQWLQJ���7KH�FKDQFH�RI�HUURU�GXULQJ�VHTXHQFLQJ�SURFHVV�VWLOO�H[LVWHG���$�VHFRQG
VROXWLRQ�FRQVLGHUHG�ZDV�WR�KDYH�WKH�VFDQQHU�HPERVV�D�VHULDO�QXPEHU�RQ�WKH�ERWWRP�RI�HDFK�SDJH�WKDW�LW
VFDQQHG���7KLV�ZDV�D�VXLWDEOH�VROXWLRQ�IRU�TXHVWLRQQDLUHV�GURSSHG�DIWHU�WKH\�KDG�EHHQ�VFDQQHG��LW�VWLOO
GLG�QRW�DGGUHVV�WKRVH�GURSSHG�RQ�WKHLU�ZD\�WR�WKH�VFDQQHU���0RUH�ZRUN�ZRXOG�KDYH�WR�EH�GRQH�

,QYHVWLJDWLRQ�RI�GRFXPHQW�LPDJLQJ�FRQWLQXHG���7UDGH�VKRZV�LOOXPLQDWHG�WKH�IROORZLQJ�DGGLWLRQDO�LVVXHV�

& 6L]H�DQG�TXDOLW\�RI�PRQLWRUV�
& 9LGHR�FDUGV�DQG�IXQFWLRQDOLW\�
& 1HWZRUN�FDSDFLW\�
& 6WRUDJH�FDSDFLW\�
& 6FDQQHU�IXQFWLRQDOLW\�
& 7HFKQLFDO�VXSSRUW��DQG
& ,QWHJUDWLRQ�ZLWK�LQ�KRXVH�DSSOLFDWLRQV�

$W�WKLV�SRLQW��D�UHDVRQDEO\�FRPSOHWH�OLVW�KDG�EHHQ�FRPSLOHG��EXW�LW�VWLOO�ZDV�QRW�FOHDU�KRZ�LW�DOO�DSSOLHG
WR�WKH�&HQVXV�RI�$JULFXOWXUH���7KHUH�ZDV�D�FRQFHUQ�WKDW�WKH�&HQVXV�DSSOLFDWLRQ�PLJKW�KDYH�VRPH
DEQRUPDO�LPDJLQJ�LVVXHV�WR�DGGUHVV���)RU�H[DPSOH��PRVW�VFDQQHUV�DUH�UDWHG�RQ�VLQJOH�VKHHW��OHWWHU�VL]HG�
���ZHLJKW�SDSHU���7KH�&HQVXV�XVHV����SDJH�ERRNOHWV�RI�OHJDO�VL]HG���P�9LVWD�SDSHU���0DQDJHPHQW
DJUHHG�WR�IXQG�D�VPDOO�SLORW��&���������WR�FODULI\�WKH�&HQVXV�LVVXHV�

$�ORFDO�ILUP�ZDV�FRQWUDFWHG�WR�VHW�XS�D�EDVLF�LPDJLQJ�V\VWHP�RQ�VLWH���7KH\�ZRUNHG�FORVHO\�ZLWK
LQWHUQDO�V\VWHPV�DQG�PHWKRGRORJ\�H[SHUWV���7KH�REMHFWLYHV�ZHUH�

& WR�LQYHVWLJDWH�ZRUNIORZ�PHWKRGV�DQG�SURFHGXUHV�WR�IXOO\�RSHUDWLRQDOL]H�LPDJLQJ�LQ�WHUPV�RI
TXHVWLRQQDLUH�UHFHLSW��SUHSDUDWLRQ��VFDQQLQJ��UHDVVHPEO\��VWRUDJH��UHWULHYDO�DQG�TXDOLW\�FRQWURO�

& WR�EHFRPH�IDPLOLDU�ZLWK�LQGXVWU\�VWDQGDUG�LPDJH�KDUGZDUH�DQG�VRIWZDUH�FDSDELOLWLHV��DQG

& WR�EHFRPH�IDPLOLDU�ZLWK�SHUIRUPDQFH�RI�WKH�WHFKQRORJ\�ZLWK�UHVSHFW�WR�&HQVXV�GRFXPHQWV�
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7KH�SLORW�V\VWHP�ZDV�FRPSRVHG�RI�

& WZR�GLIIHUHQW�VFDQQHUV��)XMLWVX�DQG�%HOO�	�+RZHOO��
& D�+HZOHWW�3DFNDUG�VHUYHU�UXQQLQJ�81,;�DQG�/$1�0DQDJHU�����
& IRXU�3&V�ZLWK���0%�YLGHR�FDUGV�
& ���LQFK�DQG����LQFK�FRORU�DQG�JUH\�VFDOH�PRQLWRUV�
& 7&3�,3�
& (WKHUQHW����%DVH�7��873�VXEQHW�
& :DWHUPDUN�7,)�LPDJH�YLHZHUV��DQG
& D�VDPSOH�RI����������SDJH�OHJDO�VL]H�TXHVWLRQQDLUHV�IURP�WKH������&HQVXV�

7KH�SLORW�ODVWHG�WKUHH�GD\V�DQG�\LHOGHG�WKH�IROORZLQJ�UHVXOWV�

& 3ROLWLFDO�DFFHSWDQFH�RI�WKH�WHFKQRORJ\�LQFUHDVHG���2EVHUYDWLRQ�RI�TXHVWLRQQDLUHV�EHLQJ�VFDQQHG�
WKH�TXDOLW\�RI�LPDJHV�DQG�WKH�IXQFWLRQDOLW\�RI�LPDJH�YLHZHUV�ERRVWHG�FRQILGHQFH�DQG�UHGXFHG
VNHSWLFLVP�

& 'XH�WR�6WDWLVWLFV�&DQDGD·V�DGKHUHQFH�WR�LQWHUIDFH�VWDQGDUGV��WKHUH�ZHUH�QR�XQH[SHFWHG�VXUSULVHV
DULVLQJ�IURP�WKH�WHFKQLFDO�LQIUDVWUXFWXUH�

& 7KH�REVHUYHG�WKURXJKSXW�RI�WKH�VFDQQHUV�ZDV�FRQVLGHUDEO\�OHVV�WKDQ�UDWHG��EXW�ZDV�VWLOO
LPSUHVVLYH�

& ,Q�WKH�&HQVXV�H[SHULHQFH��HTXLYDOHQW�PRGHOV�RI�SURSHUO\�VHUYLFHG�VFDQQHUV�IURP�FRPSHWLQJ
PDQXIDFWXUHUV�DUH�QRW�HTXLYDOHQW�UHJDUGLQJ�WKURXJKSXW���2QH�RI�WKH�VFDQQHUV�SHUIRUPHG
UHOLDEO\��KDYLQJ�UHODWLYHO\�IHZ�GRXEOH�IHHGV��VNHZV�DQG�MDPV���7KH�RWKHU�VFDQQHU�ZDV�YHU\
SRRU��OLWHUDOO\�GHVWUR\LQJ�TXHVWLRQQDLUHV��LWV�XVH�LQ�WKH�SLORW�ZDV�TXLFNO\�GLVFRQWLQXHG�

& 7KH�IXQFWLRQDOLW\�RI�VFDQQHUV�ZDV�TXLWH�H[WHQVLYH�LQ�WHUPV�RI�UHDGLQJ�EDUFRGHV��LQGH[LQJ�
FRXQWLQJ��HWF�

& 7KH�QXPEHU�RI�VFDQQHUV�RI�WKLV�W\SH�DQG�WKH�VWDIILQJ�UHTXLUHG�IRU�&HQVXV�YROXPHV�ZDV
GHWHUPLQHG�

& 7KH�TXDOLW\�RI�WKH�LPDJHV�ZDV�DFFHSWDEOH������GSL��

& 7KH�DYHUDJH�VL]H�RI�WKH�LPDJHV��SURGXFHG�E\�WKH�SLORW�VFDQQHUV��ZDV�GHWHUPLQHG���7KLV
LQIRUPDWLRQ�ZRXOG�EH�XVHIXO�LQ�VLPXODWLQJ�QHWZRUN�WUDIILF�DQG�LQ�GHWHUPLQLQJ�LPDJH�VWRUDJH
UHTXLUHPHQWV�

& 7KH�ZHLJKW�DQG�FRORU�RI�WKH�SDSHU�XVHG�IRU�WKH�TXHVWLRQQDLUHV��9LVWD���P�RSDTXH��ZDV
DFFHSWDEOH��DV�QR�PDUNLQJV�IURP�RQH�VLGH�RI�D�VKHHW�RI�SDSHU�EOHG�WKURXJK�WR�WKH�RWKHU�

& 7KH�OD\RXW�RI�WKH������TXHVWLRQQDLUH�ZRXOG�EH�XQDFFHSWDEOH�IRU�LPDJLQJ���+RZHYHU�
DGMXVWPHQWV�ZRXOG�EH�PLQRU�DQG�ZRXOG�KDYH�QR�LPSDFW�RQ�WKH�UHVSRQGHQW�RU�RQ�SULQWLQJ�FRVWV
IRU��������1R�WHVWLQJ�RI�UHVSRQGHQW�UHDFWLRQ�WR�WKH�LPDJH�IULHQGO\�TXHVWLRQQDLUH�ZDV�QHFHVVDU\�

& 7KH�IXQFWLRQDOLW\��ORRN�DQG�IHHO�RI�D�:DWHUPDUN�YLHZHU�ZRXOG�PHHW�&HQVXV�UHTXLUHPHQWV���7KLV
ZRXOG�DOORZ�D�FUXGH�HVWLPDWH�RI�YLHZHU�FRVWV�DQG�VHUYH�DV�D�UHIHUHQFH�SRLQW�IRU�VSHFLILFDWLRQ�

& 'RFXPHQW�LQWHJULW\�ZDV�QRW�DQ�LVVXH���&RQFHUQ�H[LVWHG�RYHU�FXW�GRFXPHQWV�EHLQJ�GURSSHG�DQG
SDJHV�ORVW�RU�PLVSODFHG��L�H��ORVV�RI�LQWHJULW\���7HVWV�GHPRQVWUDWHG�WKDW�EDWFKHV�RI�FXW
TXHVWLRQQDLUHV�WHQGHG�WR�VWD\�WRJHWKHU�ZKHQ�GURSSHG���7KLV�ZDV�GXH�WR�VWDWLF�HOHFWULFLW\�DQG
IROGV�LQ�WKH�SDJHV���1HYHUWKHOHVV��WKH�ULVN�RI�ORVW�RU�PLVSODFHG�SDJHV�VWLOO�UHPDLQHG���0HDVXUHV
ZHUH�WDNHQ�WR�IXUWKHU�UHGXFH�WKH�ULVN���7KH\�LQFOXGHG�NHHSLQJ�WKH�EDWFKHV�VPDOO�����RU�OHVV
GRFXPHQWV���VWRULQJ�EDWFKHV�LQ�HQYHORSHV��PLQLPL]LQJ�WLPH�RXW�RI�WKH�HQYHORSHV��UHGXFLQJ�WKH
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GLVWDQFH�EHWZHHQ�FXWWHU�DQG�VFDQQHU��XVLQJ�KDQGZULWLQJ�VW\OH�DQG�LQN�FRORU�WR�UHDVVHPEOH��DQG
DV�D�ODVW�PHDVXUH�RI�LQVXUDQFH��XVLQJ�HLWKHU�WKH�LPDJHV�RU�WKH�GDWD�LQ�WKH�VWUXFWXUHG�GDWDEDVH�WR
UHDVVHPEOH�GURSSHG�GRFXPHQWV�

& 7KH�OHVV�H[SHQVLYH����LQFK�FRORU�PRQLWRUV�DQG�YLGHR�FDUGV�ZHUH�DFFHSWDEOH��DW�����ð�����IRU
DW�OHDVW�KDOI�RI�WKH�&HQVXV�SURGXFWLRQ�DFWLYLWLHV���7KH�TXDOLW\�RI�WKH�LPDJH�ZDV�RIWHQ�EHWWHU�WKDQ
WKH�RULJLQDO��GXH�WR�WKH�IDFW�WKDW�LPDJHV�FDQ�EH�HQODUJHG���7KH�JUH\�VFDOH�PRQLWRUV�SURYLGHG�D
FOHDUHU�GLVSOD\��EXW�QRW�VLJQLILFDQWO\���7KH�FRORU�PRQLWRUV�ZHUH�FRQVLGHUHG�HDVLHU�WR�GHSOR\
DIWHU�SURGXFWLRQ�WR�RWKHU�DFWLYLWLHV�

7KH�UHVXOWV�RI�WKH�SLORW�WHVW�SDYHG�WKH�ZD\�WRZDUGV�LPSOHPHQWDWLRQ���:KDW�UHPDLQHG�ZDV�

& 4XDOLW\�FRQWURO�VWUDWHJ\�
& ,QGH[LQJ�VWUDWHJ\�
& 'HWHUPLQH�QHWZRUN�UHTXLUHPHQWV�
& 'HWHUPLQH�LQWHJUDWLRQ�UHTXLUHPHQWV�
& 'HWHUPLQH�VFDQQHU�UHTXLUHPHQWV�
& 'HWHUPLQH�YLHZHU�UHTXLUHPHQWV�
& 6HOHFWLRQ�DQG�DFTXLVLWLRQ�RI�PRQLWRUV�DQG�YLGHR�FDUGV�
& $FTXLUH�VWRUDJH�WHFKQRORJ\�
& 'HYHORS�WKH�ZRUNIORZ�DQG�FRQWURO�V\VWHPV�IRU�WKH�VFDQQLQJ�RSHUDWLRQ�
& 'HYHORS�DQ�5)3��DQG
& ,PSOHPHQWDWLRQ�

7KURXJKRXW�DOO�RI�WKH�UHPDLQLQJ�DFWLYLWLHV��WKH�FRQWULEXWLRQV�PDGH�E\�UHSUHVHQWDWLYHV�IURP�WKH�$JHQF\·V
,QIRUPDWLFV�8VHU�6HUYLFHV�'LYLVLRQ��WKH�0LG�5DQJH�6XSSRUW�*URXS��%XVLQHVV�6XUYH\�0HWKRGV�'LYLVLRQ
DQG�WKH�6\VWHP�'HYHORSPHQW�'LYLVLRQ�SURYHG�WR�EH�RI�FULWLFDO�LPSRUWDQFH�

��� %DQGZLGWK

$�PDMRU�FRQFHUQ�UHJDUGLQJ�LPDJH�SURGXFWLRQ�ORDGV�ZDV�WKH�QHWZRUN���$�IHZ�\HDUV�EHIRUH�WKH�SURMHFW�
WKH�$JHQF\�KDG�UHZLUHG�LW�SUHPLVHV�WR����%DVH�7�873���'HVSLWH�WKLV��WKH�ZLULQJ�KDG�SURYHQ�WR�EH
YXOQHUDEOH�WR�PRYHPHQWV�RI�ODUJH�ILOHV���$VVXUDQFH�WKDW�LW�ZRXOG�VXSSRUW�WKH�FRQFXUUHQW�DFWLYLWLHV�RI
����HQG�XVHUV�DQG�D�KLJK�YROXPH�VFDQQLQJ�RSHUDWLRQ�ZDV�QHHGHG���7KH�IDFW�WKDW�QR�EHQFKPDUN�H[LVWHG
ZLWKLQ�WKH�$JHQF\�IRU�LPDJLQJ�YROXPHV�SRVHG�D�SUREOHP���)RUWXQDWHO\��NH\�WDVN�PDQDJHUV�IURP�WKH
SUHYLRXV�&HQVXV�ZHUH�VWLOO�DYDLODEOH�DQG�SURYLGHG�LQIRUPDWLRQ�DERXW�WKH�YROXPH�RI�TXHVWLRQQDLUHV
GUDZQ�RQ�D�GDLO\�EDVLV�XVLQJ�WKH�PDQXDO�V\VWHP���,W�ZDV�DQWLFLSDWHG�WKDW�LPDJLQJ�YROXPHV�ZRXOG�H[FHHG
WKDW�RI�WKH�KDUGFRS\�GRFXPHQWV���)RU�WHVWLQJ�SXUSRVHV��WKH�YROXPH�ZDV�WULSOHG�WR�UHSUHVHQW�XVHU�WUDIILF��
,W�ZDV�DGGHG�WR�WKH�H[SHFWHG�YROXPH�RI�VFDQQLQJ�WUDIILF��WRWDO�YROXPH�RI�TXHVWLRQQDLUHV�GLYLGHG�E\�WKH
WRWDO�QXPEHU�RI�GD\V�DYDLODEOH�WR�VFDQ��WR�UHSUHVHQW�WKH�WRWDO�GDLO\�LPDJLQJ�ORDG�RQ�WKH�QHWZRUN���7KH
WRWDO�ORDG�ZDV�GLYLGHG�E\�����KRXUV��DYHUDJH�OHYHO�RI�DFWLYLW\�LQ�����KRXU�GD\��WR�\LHOG�WKH�DYHUDJH�ORDG
DW�DQ\�SRLQW�LQ�WLPH�GXULQJ�SURGXFWLRQ���8VLQJ�WKLV�IRUPXOD�DQG�WKH�LQIRUPDWLRQ�UHJDUGLQJ�LPDJH�VL]HV
REWDLQHG�IURP�WKH�SLORW��D�VHULHV�RI�QHWZRUN�WHVWV�ZHUH�FRQGXFWHG�

([SHUWV�IURP�WKH�$JHQF\·V�&RPPXQLFDWLRQV�6HUYLFHV�&HQWHU��&6&��ZHUH�FDOOHG�WR�DVVLVW�LQ�WKH�WHVWV��
$IWHU�FRQVXOWDWLRQ��&6&�SURYLGHG�DGYLFH�RQ�KRZ�WR�HIIHFWLYHO\�FRQGXFW�WHVWV�WR�\LHOG�WKH�PRVW
PHDQLQJIXO�UHVXOWV���6LPXODWLQJ�WKH�PHJDELWV�SHU�VHFRQG�GHPDQG��L�H��D�ZRUNVWDWLRQ�SXOOLQJ�DQG�SXVKLQJ
LPDJHV�WR�DQG�IURP�D�VHUYHU�RYHU�WKH�QHWZRUN��ZDV�LQVXIILFLHQW�WR�UHSUHVHQW�����XVHUV���6LPXODWLRQ�RI
WKH�GLVWULEXWLRQ�RI�WKH�GHPDQG�ZDV�DOVR�LPSRUWDQW���,I�RQO\�RQH�ZRUNVWDWLRQ�SXOOHG�DQG�DQRWKHU�SXVKHG�
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UHDO�OLIH�QHWZRUN�FROOLVLRQV�ZHUH�QRW�OLNHO\�WR�RFFXU���0DQ\�ZRUNVWDWLRQV�KDG�WR�EH�HPSOR\HG�LI�WKH�WHVWV
ZHUH�WR�EH�PHDQLQJIXO�

3ULRU�WR�FRQGXFWLQJ�WKH�WHVWV��&6&�FRQILJXUHG�DQ�LVRODWHG�VXEQHW���7KLV�ZDV�GRQH�WR�HOLPLQDWH�QRLVH�VR
WKDW�WKH�ORDGV�EHLQJ�PHDVXUHG�ZHUH�DWWULEXWDEOH�WR�PRYHPHQW�RI�LPDJHV���7ZHQW\�ZRUNVWDWLRQV�ZHUH
XVHG���2Q�HDFK�ZDV�D�SURJUDP�WKDW�HLWKHU�FRSLHG�D�ILOH�WR�RU�IURP�D�VHUYHU�RQ�D�VSHFLILHG�WLPH�LQWHUYDO��
&6&�XVHG�QHWZRUN�DQDO\]HUV�FDOOHG�´VQLIIHUVµ�WR�REVHUYH�WKH�WUDIILF�

%DVHG�RQ�&6&�UHFRPPHQGDWLRQV��&6&�DFTXLUHG�DQ�(WKHUQHW�5RXWHG�6ZLWFK�ZLWK�����0%�FDSDFLW\�WR
VXSSRUW�SURGXFWLRQ�ORDGV���5HSUHVHQWDWLYHV�IURP�WKH�7HFKQLFDO�6XSSRUW�*URXS�LQVWDOOHG�WKH�VZLWFK�
LVRODWLQJ�WKH�&HQVXV�XVHUV�IURP�WKH�UHVW�RI�WKH�$JHQF\���7KH�SXUSRVH�ZDV�WZR�IROG������WR�SURWHFW�WKH
LPDJLQJ�VXEQHW�IURP�SHUIRUPDQFH�GHJUDGDWLRQ�GXH�WR�XQDQWLFLSDWHG�IOXFWXDWLRQV�LQ�H[WHUQDO�/$1�WUDIILF�
DQG�����WR�SURWHFW�H[WHUQDO�/$1V�IURP�WKH�&HQVXV�LPDJLQJ�ORDGV�

&HQVXV�XVHUV�ZHUH�RUJDQL]HG�LQWR�WKUHH�ZRUNJURXSV�RQ�WKH�(WKHUQHW�VZLWFK�ZLWK�D����0%�FRQQHFWLRQ��
7KH�VHUYHU�ZDV�OLQNHG�WR�WKH�VZLWFK�E\�D�����0%�ILEHU�RSWLF�FDEOH���&HQVXV�IXQGHG�DFTXLVLWLRQ�RI�D
����0%�)LEHU�'LUHFW�'DWD�,QWHUFKDQJH��)'',��FDUG�WR�LQWHUIDFH�WKH�VHUYHU�ZLWK�WKH�QHWZRUN���7KH
0LG�5DQJH�6XSSRUW�*URXS�LQYHVWLJDWHG�VROXWLRQV��PDGH�D�UHFRPPHQGDWLRQ��DQG�DIWHU�FRQVXOWDWLRQ�
DFTXLUHG�DQG�LQVWDOOHG�WKH�)'',�FDUG�

$IWHU�WKH�LPDJH�VXEQHW�ZDV�LPSOHPHQWHG��&6&�UHWXUQHG�WR�FRQGXFW�IXUWKHU�WHVWV�WR�HQVXUH�WKDW
H[SHFWDWLRQV�KDG�EHHQ�PHW���7KH\�KDG�EHHQ�

��� 0RQLWRUV

6LQFH�WKH�LPDJLQJ�V\VWHP�H[LVWV�WR�VHUYH�WKH�HQG�XVHU�DQG�PRVW�RIWHQ�WKH�RQO\�DZDUHQHVV�RI�WKH�LPDJLQJ
V\VWHP�LV�EDVHG�RQ�ZKDW�LV�RQ�WKH�VFUHHQ��WKH�PRQLWRU�LV�DUJXDEO\�WKH�PRVW�FULWLFDO�FRPSRQHQW�RI�DQ
LPDJLQJ�V\VWHP���,W�LV�FHUWDLQO\�RQH�RI�WKH�PRVW�H[SHQVLYH���'XULQJ�WKH�SLORW�WHVW��QR�VLJQLILFDQW
GLIIHUHQFH�LQ�WKH�DSSHDUDQFH�RI�&HQVXV�LPDJHV�ZDV�REVHUYHG�EHWZHHQ�WKH����LQFK�FRORU�DQG�WKH����LQFK
JUH\�VFDOH�PRQLWRUV���6LQFH�WKH�PRQLWRUV�ZHUH�WR�EH�XVHG�IRU�PRUH�WKDQ�LPDJLQJ�DSSOLFDWLRQV��GHVSLWH
WKH�KLJKHU�FRVW��LW�ZDV�GHFLGHG�WKDW�FRORU�PRQLWRUV�ZRXOG�EH�DFTXLUHG���:KDW�UHPDLQHG�ZDV�WR
GHWHUPLQH��D��WKH�VL]H�RU�VL]HV�RI�PRQLWRUV�WKDW�PHHW�WKH�&HQVXV�QHHGV�DQG��E��WKH�YLGHR�FDUG
UHTXLUHPHQWV�

6RPH�VWDJHV�RI�WKH�&HQVXV�SURGXFWLRQ�ZRUNIORZ�UHTXLUH�FRQFXUUHQW�REVHUYDWLRQ�RI�WZR�RU�PRUH�OHJDO�
VL]HG�SDJHV���,W�ZDV�QRW�NQRZQ�LI�D����LQFK�PRQLWRU�ZLWK�DQ�DSSURSULDWHO\�FRQILJXUHG�YLGHR�FDUG�ZRXOG
RU�ZRXOG�QRW�EH�VXIILFLHQW���7KH�FRVW�GLIIHUHQFH�EHWZHHQ�D����LQFK�DQG�D����LQFK�LV�YHU\�VLJQLILFDQW���,W
KDG�WR�EH�GHWHUPLQHG�LI�WKH�H[SHQVLYH�ODUJHU�PRQLWRUV�ZHUH�DFWXDOO\�UHTXLUHG�

$W�WKH�WLPH��WKHUH�ZHUH�VHYHUDO����LQFK�PRQLWRUV�EHLQJ�XVHG�E\�&HQVXV�VWDII�WKDW�FRXOG�EH�XVHG�IRU�DQ
LPDJLQJ�HYDOXDWLRQ���+RZHYHU��ODUJHU�PRQLWRUV�ZHUH�QRW�DYDLODEOH���5HSUHVHQWDWLYHV�IURP�WKH�SULYDWH
VHFWRU�ZHUH�FRQWDFWHG�IRU�VRPH����LQFK�ORDQHUV�

7HFKQLFDOO\�RULHQWHG�PHPEHUV�RI�WKH�&HQVXV�SURGXFWLRQ�VWDII�YROXQWHHUHG�WR�HYDOXDWH�PRQLWRUV�DQG
YLGHR�FDUGV���/DUJH�DQG�PLG�VL]HG�PRQLWRUV�ZHUH�URWDWHG�DPRQJVW�WKH�JURXS�IRU�D�SHULRG�RI�WKUHH
ZHHNV���,W�ZDV�GHWHUPLQHG�WKDW�LQ�VSLWH�RI�YLUWXDO�GHVNWRS�FDSDELOLW\�DQG�D�UHVROXWLRQ�RI�����ð������WKH
���LQFK�PRQLWRUV�ZHUH�LQVXIILFLHQW�WR�PHHW�DOO�WKH�&HQVXV�UHTXLUHPHQWV���9LUWXDO�GHVNWRS�LV�D�IHDWXUH�RI
YLGHR�FDUGV���,W�DOORZV�WKH�XVHU�WR�VSHFLI\�GHVNWRSV�WKDW�DUH�ODUJHU�WKDQ�WKH�SK\VLFDO�GLPHQVLRQV�RI�D
PRQLWRU·V�GLVSOD\�VXUIDFH���7KH�DUHDV�RI�WKH�YLUWXDO�GHVNWRS�WKDW�DUH�QRW�YLVLEOH�FDQ�EH�EURXJKW�LQWR�YLHZ
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E\�PRYHPHQW�RI�WKH�PRXVH���7KH�YLUWXDO�GHVNWRS�ZDV�FRQVLGHUHG�HVVHQWLDO�IRU�VRPH�RI�WKH�DFWLYLWLHV�WR
EH�SHUIRUPHG�RQ�WKH����LQFK�PRQLWRUV���%DVHG�RQ�WKH�UHVHDUFK��WKH�TXDQWLW\�RI�PHGLXP�DQG�ODUJH
PRQLWRUV�ZDV�GHWHUPLQHG���7KH�EXGJHW�ZDV�QH[W�

7KH�SULFLQJ��SK\VLFDO�GLPHQVLRQV�DQG�SHUIRUPDQFH�RI�PRQLWRUV�YDU\�FRQVLGHUDEO\���)RU�H[DPSOH��LW�ZDV
QHFHVVDU\�WR�HQVXUH�WKDW�WKH����LQFK�PRQLWRUV�ZRXOG�FRPIRUWDEO\�ILW�RQ�WKH�IXUQLWXUH��VRPH�GLG�QRW��
3HUKDSV�PRUH�LPSRUWDQWO\��WKH�TXDOLW\�RI�WKH�GLVSOD\�LQ�WHUPV�RI�VKDUSQHVV��FRQWUDVW��EULJKWQHVV�DQG
FRQVLVWHQF\�RI�LPDJH�RQ�WKH�HQWLUH�GLVSOD\�VXUIDFH�YDULHG�FRQVLGHUDEO\�DPRQJ�FRPSDUDWLYHO\�FRQILJXUHG
DQG�SULFHG�PRQLWRUV�

7KH�$JHQF\�PDLQWDLQV�VWDQGLQJ�RIIHUV��62��ZLWK�YHQGRUV�WR�IDFLOLWDWH�DFTXLVLWLRQ�RI�LQIRUPDWLFV
WHFKQRORJ\���2Q�WKH�62�OLVW�ZHUH�RIIHULQJV�IURP�VHYHUDO�YHQGRUV���,W�ZDV�LQ�WKH�SURMHFW·V�EHVW�LQWHUHVW�WR
SXUFKDVH�IURP�WKH�62�LI�DQ\�RI�WKH�PRQLWRUV�RQ�WKH�OLVW�PHW�WKH�UHTXLUHPHQWV���$�UHSUHVHQWDWLYH�IURP
WKH�$JHQF\·V�:RUNVWDWLRQ�6XSSRUW�*URXS�SURYLGHG�ORDQHUV�RI�DOO�WKH����LQFK�PRQLWRU�W\SHV�RQ�WKH�OLVW��
7KH�PRQLWRUV�ZHUH�VLPXOWDQHRXVO\�GULYHQ�E\�WKH�VDPH�ZRUNVWDWLRQ�DQG�GLVSOD\HG�WKH�VDPH�LPDJH��
3ULFHV�UDQJHG�IURP�&�����WR�&���������)URP�D�GLVWDQFH��WKH�OHDVW�H[SHQVLYH�PRQLWRU�ORRNHG�JRRG��
+RZHYHU��FORVHU�LQVSHFWLRQ�UHYHDOHG�EOXUULQJ�DQG�IDGLQJ�RI�FRORUV�DW�WKH�HGJHV�RI�WKH�GLVSOD\���6RPH
IOLFNHU�DW�D�UHVROXWLRQ�RI�����ð�����ZDV�DOVR�QRWLFHG���7KH�KLJKHU�SULFHG�PRQLWRUV�SHUIRUPHG�YHU\
ZHOO�EXW�ZHUH�PRUH�H[SHQVLYH�DQG�ORZHU�LQ�TXDOLW\�WKDQ�RQH�RI�WKH�PRGHOV�SUHYLRXVO\�HYDOXDWHG�E\
&HQVXV�VWDII���$UUDQJHPHQWV�ZHUH�PDGH�ZLWK�WKH�YHQGRU�WR�KDYH�WKHLU�SURGXFW�DGGHG�WR�WKH�62����7KH
GHVLUHG�YLGHR�FDUGV�ZHUH�DOUHDG\�WKHUH����7KHVH�PRQLWRUV�ZHUH�LQFOXGHG�LQ�D�SXUFKDVH�RI�����3HQWLXPV
GHVWLQHG�IRU�SURGXFWLRQ�

'XULQJ�SURGXFWLRQ��LW�ZDV�QRWLFHG�WKDW�PDQ\�RI�WKH�HQG�XVHUV�GLG�QRW�WDNH�DGYDQWDJH�RI�WKH�YLUWXDO
GHVNWRS�IHDWXUH�RI�WKH�YLGHR�FDUGV�VLPSO\�EHFDXVH�WKH\�ZHUH�QRW�FRPIRUWDEOH�ZLWK�LW���,Q�DGGLWLRQ��PDQ\
XVHUV�GLG�QRW�XVH�WKH�KLJKHU�UHVROXWLRQV�VXSSRUWHG�E\�WKH�PRQLWRUV�DQG�YLGHR�FDUGV���0DQ\�UHYHUWHG�WR�D
UHVROXWLRQ�URXJKO\�HTXLYDOHQW�WR�WKDW�RQ�WKHLU�IRUPHU����LQFK�69*$�PRQLWRUV���3HUKDSV�WKH�FOHDU��VPDOO
WH[W�VXSSRUWHG�E\�WKH�WHFKQRORJ\�LV�WRR�VPDOO�WR�UHDG��HVSHFLDOO\�IRU�SHRSOH�ZLWK�YLVXDO�LPSDLUPHQWV�

��� 4XDOLW\�&RQWURO

0DQ\�LPDJLQJ�V\VWHPV�KDYH�ZRUNVWDWLRQV�DQG�VWDII�UHVSRQVLEOH�IRU�WKH�TXDOLW\�RI�WKH�LPDJHV�PDGH
DYDLODEOH�WR�SURGXFWLRQ�ZRUNIORZ���4&�PHDVXUHV�FDQ�VLJQLILFDQWO\�DIIHFW�WKH�FRVW�RI�GRFXPHQW�LPDJLQJ�
RIWHQ�UHTXLULQJ�H[SHQVLYH�HTXLSPHQW��FRQVXPLQJ�VDODU\�DQG�SRWHQWLDOO\�LQWURGXFLQJ�D�ERWWOHQHFN�

7KH�ERWWOHQHFN�ZDV�RI�SDUWLFXODU�FRQFHUQ���0RVW�ZRUNIORZV�LQYROYLQJ�GRFXPHQW�LPDJHV�DUH�LPDJH
GULYHQ���7KH�&HQVXV�ZRUNIORZ�ZDV�GULYHQ�E\�GDWD���7KLV�PHDQV�WKDW�ZKHQ�DQ�HGLWRU�RU�DQDO\VW�KDG
DFFHVV�WR�WKH�FDSWXUHG�GDWD�RQ�WKH�VWUXFWXUHG�GDWDEDVH��WKH\�ZHUH�UHDG\�WR�EHJLQ�ZRUN���,I�WKH
FRUUHVSRQGLQJ�TXHVWLRQQDLUH�LPDJH�KDG�QRW�\HW�EHHQ�GHOLYHUHG��WKH\�ZRXOG�HLWKHU�FRQWLQXH�ZLWKRXW�LWV
EHQHILW��GHIHDWLQJ�WKH�SXUSRVH��RU�ZDLW�XQWLO�LW�ZDV�DYDLODEOH���)RU�WKH�&HQVXV��LW�ZDV�LPSHUDWLYH�WKDW
LPDJHV�ZHUH�GHOLYHUHG�HLWKHU�EHIRUH�RU�DW�WKH�VDPH�WLPH�WKDW�VWUXFWXUHG�GDWD�ZDV���7R�LQVSHFW��LQ�D
WLPHO\�PDQQHU��WKH�GDLO\�YROXPHV�RI�LPDJHV�JHQHUDWHG�E\�WKH�VFDQQLQJ�RSHUDWLRQ�ZLWKRXW�FDXVLQJ�GHOD\V
LQ�SURGXFWLRQ�ZRUNIORZ�ZRXOG�KDYH�UHTXLUHG�DQ�H[SHQVLYH�4&�RSHUDWLRQ�

'LVFXVVLRQV�ZHUH�KHOG�ZLWK�&HQVXV�PDQDJHPHQW��NH\�VWDII��PHWKRGRORJLVWV�DQG�V\VWHPV�SHUVRQQHO�WR
ORRN�IRU�ZD\V�WR�FLUFXPYHQW�WKH�SUREOHP���$V�ORQJ�DV�WKH�SDJH�ZDV�OHJLEOH��LW�ZDV�QRW�RI�FRQFHUQ�WR�WKH
XVHU�LI�WKH�UHVW�RI�WKH�GRFXPHQW�ZDV�FRUUXSW���0RVW�RIWHQ��HQG�XVHUV�RQO\�ORRNHG�DW�D�SRUWLRQ�RI�RQH
SDJH�RI�HDFK����SDJH�GRFXPHQW�WKH\�UHTXHVWHG���$�PHWKRGRORJLVW��UHYLHZLQJ�LQIRUPDWLRQ��VWDWLVWLFV�RQ
GRXEOH�IHHGV��VNHZV��WHDUV�DQG�IROGV��REWDLQHG�IURP�VFDQQHU�HYDOXDWLRQV��GHWHUPLQHG�WKH�H[SHFWHG
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QXPEHU�RI�WLPHV�DQ�HQG�XVHU�ZRXOG�HQFRXQWHU�DQ�XQDFFHSWDEOH�LPDJH�DQG�UHTXHVW�D�UH�VFDQ���7KH\�ZHUH
QHJOLJLEOH���7KLV�ZDV�GXH�WR�WKH�FRQVLVWHQWO\�KLJK�TXDOLW\�RI�WKH�LPDJHV�JHQHUDWHG�E\�WKH�VFDQQHU���$V�D
FRQVHTXHQFH�RI�WKLV�LQYHVWLJDWLRQ��LW�ZDV�GHFLGHG�WKDW�4&�RSHUDWLRQV�ZRXOG�EH�SHUIRUPHG�DIWHU��UDWKHU
WKDQ�GXULQJ��WKH�WLPH�FULWLFDO�SURGXFWLRQ�SHULRG���7KLV�GHFLVLRQ�ZDV�PDGH�HDVLHU�GXH�WR�WKH�IDFW�WKDW�WR
UHTXHVW�D�UH�VFDQ�UHTXLUHG�WKH�HQG�XVHU�WR�VLPSO\�FOLFN�RQ�D�UH�VFDQ�EXWWRQ�

$V�D�UHVXOW�RI�VRPH�FUHDWLYH�WKLQNLQJ�DQG�FORVHO\�IRFXVLQJ�RQ�WKH�QHHG�UDWKHU�WKDQ�LPSOHPHQWLQJ
FRQYHQWLRQDO�WHFKQLFDO�VROXWLRQV��WKH�DPRXQW�DQG�FRVW�RI�4&�ZDV�VLJQLILFDQWO\�UHGXFHG���1R�DGGLWLRQDO
ZRUNVWDWLRQV�ZHUH�UHTXLUHG�DQG�VWDII�ZDV�WDVNHG�ZLWK�4&�GXULQJ�WKHLU�VODFN�WLPH�

��� ,QGH[LQJ

$V�ZLWK�RWKHU�W\SHV�RI�GDWDEDVH�HQWLWLHV��RQH�RU�PRUH�NH\V�DUH�DVVRFLDWHG�ZLWK�DQ�LPDJH�WR�VXSSRUW
WLPHO\�UHWULHYDO�E\�WKH�HQG�XVHU���6RPH�DSSOLFDWLRQV�HPSOR\�RSWLFDO�FKDUDFWHU�UHFRJQLWLRQ��2&5��WR
DXWRPDWLFDOO\�H[WUDFW�LGHQWLI\LQJ�LQIRUPDWLRQ�IURP�DQ�LPDJH���7KH�LQIRUPDWLRQ�ZRXOG�WKHQ�EH�XVHG�WR
EXLOG�LQGH[HV�

6LQFH�WKH�LGHQWLI\LQJ�TXHVWLRQQDLUH�LQIRUPDWLRQ�ZDV�LQ�XQFRQVWUDLQHG�KDQGZULWWHQ�IRUP��UDWKHU�WKDQ
W\SHZULWWHQ�RU�SULQWHU�JHQHUDWHG���2&5�ZDV�QRW�D�IHDVLEOH�VROXWLRQ�IRU�WKH�&DQDGLDQ�&HQVXV�RI
$JULFXOWXUH���,&5�KDG�DOUHDG\�EHHQ�UXOHG�RXW���$Q�DOWHUQDWLYH�ZDV�WR�EXLOG�DQ�LQWHUDFWLYH�LQGH[LQJ
DSSOLFDWLRQ���7KH�LPSOHPHQWDWLRQ�ZRXOG�UHTXLUH�VWDII�WR�YLHZ�VHOHFWHG�SDJHV�IURP�HDFK�TXHVWLRQQDLUH
LPDJH�DQG�GDWD�FDSWXUH�WKH�LGHQWLI\LQJ�LQIRUPDWLRQ���7KLV�GDWD�ZRXOG�WKHQ�EH�XVHG�WR�EXLOG�LQGH[HV�WR
WKH�LPDJHG�GRFXPHQWV���7ZR�GUDZEDFNV�H[LVWHG������LQGH[�VWDWLRQV�ZRXOG�LQFUHDVH�WKH�FRVW�RI�LPDJLQJ�
DQG�����DQRWKHU�SRWHQWLDO�ERWWOHQHFN�ZRXOG�EH�LQWURGXFHG�SULRU�WR�WKH�SURGXFWLRQ�ZRUNIORZ�

)RUWXQDWHO\��WKH�QHFHVVDU\�LQGH[HV�FRXOG�EH�REWDLQHG�HOVHZKHUH�DQG�DW�QR�DGGLWLRQDO�FRVW���$OO
DSSURSULDWH�LGHQWLILHUV�UHIHUHQFHG�WKH�GDWDEDVH��ZKLFK�KRXVHG�WKH�GDWD�FDSWXUHG�TXHVWLRQQDLUH
LQIRUPDWLRQ���$�OLQN�ZDV�UHTXLUHG�EHWZHHQ�WKH�LPDJHV�DQG�WKH�GDWDEDVH���5HSUHVHQWDWLYHV�ZHUH�FDOOHG�LQ
IURP�WKH�$JHQF\·V�6\VWHP�'HYHORSPHQW�'LYLVLRQ�WR�VHHN�D�VROXWLRQ�

,W�ZDV�NQRZQ�WKDW�VFDQQHUV�FRXOG�UHDG�EDUFRGH�ODEHOV�DQG�DXWRPDWLFDOO\�UHJLVWHU�WKH�FRGHV�DV�LQGH[HV�WR
LPDJHV���%DVHG�RQ�GDWD�FDSWXUH�SODQV��WKH�EDUFRGHV�ZHUH�WR�EH�DIIL[HG�WR�WKH�TXHVWLRQQDLUHV�DW�WKH�WLPH
RI�NH\LQJ�DQG�ZHUH�WR�EH�FDSWXUHG�LQ�DGGLWLRQ�WR�WKH�UHVSRQGHQW�GDWD���7KH�FRGHV�ZRXOG�EH�XVHG�DV
XQLTXH�LGHQWLILHUV�RQ�WKH�GDWDEDVH�

*LYHQ�WKLV�VFHQDULR��V\VWHPV�SHRSOH�SURSRVHG�WKDW�D�SURJUDP�EH�ZULWWHQ�WR��D��DFFHVV�QHZ�LPDJHV�RQ�WKH
LPDJH�EDVH�WR�REWDLQ�D�EDUFRGH�QXPEHU�DQG�WKH�LPDJH�EDVH�LQWHUQDO�LGHQWLILHU��DQG��E��XVLQJ�WKH
EDUFRGH��ILQG�WKH�PDWFKLQJ�UHFRUG�RQ�WKH�GDWDEDVH�DQG�VWRUH�WKH�LPDJH�EDVH�LQWHUQDO�LGHQWLILHU�ZLWKLQ�LW��
7KLV�ZRXOG�SHUPLW�HQG�XVHUV�WR�DFFHVV�D�GDWDEDVH�UHFRUG�XVLQJ�DQ\�RI�WKH�SUHGHILQHG�NH\V�DQG�WKHQ
VHOHFW�WKH�FRUUHVSRQGLQJ�LPDJH�IURP�WKH�LPDJH�EDVH�XVLQJ�WKH�LQWHUQDO�LPDJH�LGHQWLILHU���7KLV�ZDV�DQ
HIIHFWLYH��\HW�UHODWLYHO\�XQFRPSOLFDWHG�VROXWLRQ�

��� 7KH�6KDSH�RI�WKH�6\VWHP

:KDW�ZDV�RQFH�YHU\�FORXG\�UHJDUGLQJ�WKH�LPDJLQJ�VROXWLRQ�ZDV�EHFRPLQJ�FOHDU���6LQFH�4&
DSSOLFDWLRQV��LQGH[LQJ�DSSOLFDWLRQV�DQG�HPERVVLQJ�RI�TXHVWLRQQDLUHV�ZHUH�QRW�UHTXLUHG��WKH�HVVHQWLDO
VRIWZDUH�FRPSRQHQWV�WKDW�DSSHDUHG�WR�UHPDLQ�ZHUH�
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& 6FDQQHU�PDQDJHPHQW�VRIWZDUH�
& ,PDJH�EDVH�PDQDJHPHQW�
& ,PDJH�YLHZHUV��DQG
& %ULGJHV�EHWZHHQ�WKH�LPDJH�V\VWHP�DQG�WKH�&HQVXV�DSSOLFDWLRQ��LQWHJUDWLRQ��

7KH�KDUGZDUH�FRPSRQHQWV�ZHUH�

& 6FDQQHU�V��
& 6HUYHU�
& 6WRUDJH�GHYLFH�V��
& 1HWZRUN�LQIUDVWUXFWXUH��DQG
& :RUNVWDWLRQV��PRQLWRUV�DQG�YLGHR�FDUGV�

7KH�SDSHU�FRPSRQHQW��WKH�TXHVWLRQQDLUH��KDG�EHHQ�GHDOW�ZLWK�LQ�WHUPV�RI�FRORU�DQG�KDG�EHHQ�PDGH
LPDJH�IULHQGO\�

����� 6FDQQHU�0DQDJHPHQW�6RIWZDUH

0XFK�KDG�EHHQ�OHDUQHG�DERXW�VFDQQHU�IXQFWLRQDOLW\�DQG�SHUIRUPDQFH�WKURXJK�WKH�SLORW�WHVW��WUDGHV
VKRZV�DQG�WKURXJK�GLVFXVVLRQV�ZLWK�LQGXVWU\���+RZHYHU��WKH�HYDOXDWLRQV�XVLQJ�&HQVXV�SDSHU�KDG�QRW
EHHQ�DSSOLHG�WR�DQ�LQGXVWU\�OHDGHU��.RGDN���7KLV�DSSHDUHG�WR�EH�D�VLJQLILFDQW�RPLVVLRQ�EHFDXVH�.RGDN
ZDV�MXVW�DV�SUREDEOH�RI�EHLQJ�LQ�WKH�ZLQQLQJ�5)3�DV�WKH�RWKHU�VFDQQHU�PDQXIDFWXUHUV���$GGLWLRQDOO\�
�RWKHU�WKDQ�XVLQJ�D�EDUFRGH�DV�D�NH\��WKH�FULWLFDO�GHWDLOV�RI�KRZ�D�VFDQQHU�ZDV�WR�PDQDJH�&HQVXV
GRFXPHQWV�KDG�QRW�EHHQ�DGGUHVVHG�

*LYHQ�WKH�KLJKHU�HQG�FDSDFLW\�RI�VRPH�RI�.RGDN·V�PRGHOV�UHODWLYH�WR�WKH�VFDQQHUV�LQ�WKH�SLORW��IHZHU
VWDII�PLJKW�EH�UHTXLUHG�LQ�WKH�VFDQQLQJ�RSHUDWLRQ���$�PHHWLQJ�EHWZHHQ�D�.RGDN�UHSUHVHQWDWLYH�DQG�D
&HQVXV�PDQDJHU�WDVNHG�ZLWK�RSHUDWLRQDOL]LQJ�WKH�VFDQQLQJ�RSHUDWLRQ�ZDV�KHOG���$Q�RQ�VLWH�ORDQ�RI�DQ
,PDJH/LQN�����ZDV�DUUDQJHG���&HQVXV�UHSUHVHQWDWLYHV��D�PHWKRGRORJLVW��PLFURFRPSXWHU�VXSSRUW�VWDII�
V\VWHPV�SHRSOH�DQG�.RGDN�UHSUHVHQWDWLYHV�ZRUNHG�FORVHO\�IRU�D�PRQWK���,Q�DGGLWLRQ�WR�JDLQLQJ�D
IDPLOLDUL]DWLRQ�RI�WKH�IXQFWLRQDOLW\�DQG�SHUIRUPDQFH�FKDUDFWHULVWLFV�RI�D�.RGDN��FRPSDULVRQV�FRXOG�EH
PDGH�WR�RIIHULQJV�E\�RWKHU�PDQXIDFWXUHUV�XVHG�LQ�WKH�SLORW�WHVW���$�VHQVH�RI�ZKLFK�VFDQQHU�WHFKQRORJ\
ZRXOG�EHVW�VXLW�&HQVXV�QHHGV�ZDV�GHYHORSLQJ�

7HVWV�ZHUH�GHVLJQHG�WR�DGGUHVV�DV�PDQ\�DVSHFWV�RI�VFDQQLQJ�IRU�WKH�&HQVXV�DV�FRXOG�EH�LPDJLQHG���7KH
RSHUDWLRQV�PDQDJHU��KHU�DVVLVWDQW�DQG�D�PHWKRGRORJLVW�IRFXVVHG�RQ�WKH�WKURXJKSXW�RI�WKH�VFDQQHU�DQG
WKH�TXDOLW\�RI�LPDJHV��GHWHUPLQHG�ZKHWKHU�D�ZKLWH�OLJKW�ZDV�VXIILFLHQW�WR�VFDQ�ERWK�FRORUV�RI�WKH
TXHVWLRQQDLUH��DQG�OHDUQHG�ZKDW�ZDV�LQYROYHG�LQ�RSHUDWLQJ�DQG�PDLQWDLQLQJ�WKH�VFDQQHU�

&ULWLFDO�RXWSXWV�IURP�WKLV�H[HUFLVH�ZHUH�

& VFDQQHU�IXQFWLRQDO�VSHFLILFDWLRQV�WR�EH�LQFOXGHG�LQ�WKH�5)3�

& EHQFKPDUN�ILJXUHV��RFFXUUHQFH�RI�GRXEOH�IHHGV��VNHZHG�LPDJHV��MDPV��

& DYHUDJH�VL]HV�RI�DFFHSWDEOH�.RGDN�LPDJHV��WKHVH�ZHUH�FRQVLVWHQW�LQ�VL]H�ZLWK�LPDJHV�SURGXFHG
LQ�WKH�SLORW�WHVW��

& D�VWURQJHU�VHQVH�RI�WKH�VWDIILQJ�LVVXHV�

& D�GLVFRYHU\�WKDW�WKH�.RGDN�WUDQVSRUW�PHFKDQLVP�ZRUNHG�EHWWHU�ZLWK�KDOI�UDWKHU�WKDQ�IXOO�EDWFKHV
����YHUVXV�����RI�&HQVXV�GRFXPHQWV��DQG
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& D�GLVFRYHU\�WKDW�EDUFRGH�ODEHOV�PXVW�EH�YHU\�SUHFLVH�RU�WKH�VFDQQHU�ZLOO�QRW�UHFRJQL]H�WKHP��
$OO�EDUFRGH�ODEHOV�DUH�QRW�RI�HTXDO�TXDOLW\���,I�WKH�KDQGV�RQ�HYDOXDWLRQ�KDG�QRW�WDNHQ�SODFH��WKLV
FULWLFDO�GLVFRYHU\�PLJKW�KDYH�EHHQ�PDGH�DW�D�SRWHQWLDOO\�FULSSOLQJ�WLPH�

)ROORZLQJ�WKLV�HYDOXDWLRQ��VFDQQLQJ�PDQDJHPHQW�EHJDQ�DGGUHVVLQJ�WKH�FRQVLGHUDEOH�FKDOOHQJHV
DVVRFLDWHG�ZLWK�RSHUDWLRQDOL]LQJ�WKH�VFDQQLQJ�DFWLYLWLHV���7KLV�LQYROYHG�GHVLJQLQJ�D�ZRUNIORZ�ZKLFK
GHDOW�ZLWK�UHFHLSW�RI�GRFXPHQWV��VRUWLQJ��VFDQQLQJ�DQG�HYHQWXDO�VWRUDJH���$Q�DXWRPDWHG�V\VWHP�WR�WUDFN
WKH�PRYHPHQW�RI�GRFXPHQWV�WKURXJKRXW�WKH�QRUPDO�ZRUNIORZ�DQG�WKURXJK�UH�VFDQ�UHTXHVWV�ZDV
GHVLJQHG�DQG�VSHFLILHG���$Q�$JHQF\�V\VWHPV�UHSUHVHQWDWLYH�EXLOW�LW��9LVXDO�%DVLF���SDUWLFLSDWHG�LQ�WKH
WHVW�DFWLYLWLHV�DQG�LQVWDOOHG�LW���7KH�VFDQQLQJ�RSHUDWLRQ�IXQFWLRQHG�YHU\�HIILFLHQWO\�DQG�YHU\�UHOLDEO\�LQ
SURGXFWLRQ�

'XULQJ�WKH�.RGDN�HYDOXDWLRQ��D�VHQLRU�&HQVXV�7DVN�0DQDJHU�EHJDQ�PDQDJLQJ�WKH�GHYHORSPHQW�DQG
GHOLYHU\�RI�WKH�5)3���+H�UHFUXLWHG�WKH�RSHUDWLRQV�PDQDJHU��KHU�DVVLVWDQW��WKH�&HQVXV�WHFKQLFDO�OLDLVRQ��D
UHSUHVHQWDWLYH�IURP�0LG�5DQJH�&RPSXWHUV�DQG�D�UHSUHVHQWDWLYH�IURP�WKH�6\VWHP�'HYHORSPHQW
'LYLVLRQ���7KH�FRQWHQWV�RI�WKH�5)3�ZHUH�GHILQHG�WR�EH�

& %DFNJURXQG�LQIRUPDWLRQ�DERXW�WKH�&HQVXV�
& ,QIRUPDWLRQ�RQ�WKH�WHFKQLFDO�LQIUDVWUXFWXUH��VHUYHU�WHFKQRORJ\��26��QHWZRUN�SURWRFRO��GHVNWRS

FRQILJXUDWLRQ��GHVNWRS�26��HWF���
& 6FDQQHU�IXQFWLRQDOLW\�DQG�SHUIRUPDQFH�UHTXLUHPHQWV�
& 7UDLQLQJ�UHTXLUHPHQWV�
& ,QWHJUDWLRQ�UHTXLUHPHQWV�
& 7HFKQLFDO�FRQVWUDLQWV�VXFK�DV�LPDJH�VL]HV�
& ,PDJH�YLHZHU�IXQFWLRQDO�UHTXLUHPHQWV�
& 6XSSRUW�UHTXLUHPHQWV�
& $FFHSWDQFH�FULWHULD��DQG
& 7LPH�FRQVWUDLQWV�

,VVXLQJ�DQ�5)3�LQ�WKH�&DQDGLDQ�)HGHUDO�3XEOLF�6HUYLFH�LV�VXEMHFW�WR�PDQ\�UXOHV�DQG�UHJXODWLRQV��
$OWKRXJK�QHFHVVDU\��WKH�UHVXOW�LV�WKDW�D�W\SLFDO�5)3�FDQ�FRQVXPH�XS�WR�VL[�PRQWKV�IURP�GHOLYHU\�WR
3XEOLF�:RUNV�WR�HYHQWXDO�GHFODUDWLRQ�RI�D�ZLQQHU���7LPH�ZDV�EHFRPLQJ�D�FULWLFDO�IDFWRU�IRU�WKH�SURMHFW
DV�SURGXFWLRQ�ZDV�OHVV�WKDQ�HLJKW�PRQWKV�DZD\���,W�LV�EHOLHYHG�WKDW�WKH�5)3�SURFHVV�FRXOG�KDYH�SODFHG
WKH�SURMHFW�LQ�MHRSDUG\�KDG�WKH�PDQDJHU�QRW�NHSW�LQ�FRQVWDQW�FRQWDFW�ZLWK�3XEOLF�:RUNV��SUHVVXULQJ
WKHP�WR�NHHS�WKH�&HQVXV�5)3�DV�D�KLJK�SULRULW\�

����� ,PDJH�9LHZHUV

2SWLRQV�H[LVWHG�LQ�WKH�PDUNHW��YLHZHUV�FRXOG�EH�DFTXLUHG�RU�FXVWRP�RQHV�EXLOW���6RPH�LQGXVWU\
UHSUHVHQWDWLYHV�DGYLVHG�WKDW�FRQVLGHUDEOH�VDYLQJV�FRXOG�EH�DFKLHYHG�LI�D�FXVWRP�RQH�ZHUH�WR�EH�EXLOW��
2WKHUV�DGYLVHG�DJDLQVW�LW�EHFDXVH�RI�SURSULHWDU\�LVVXHV���,W�ZDV�QRW�NQRZQ�ZKHWKHU�WKH�ZLQQHU�RI�WKH
5)3�ZRXOG�EXLOG�D�QHZ�YLHZHU�RU�XWLOL]H�DQ�H[LVWLQJ�RQH���(LWKHU�ZD\��WKH�IXQFWLRQDO�UHTXLUHPHQWV�KDG
WR�EH�GHWHUPLQHG�DQG�LQFOXGHG�LQ�WKH�5)3�

7KH�GHWHUPLQDWLRQ�RI�UHTXLUHPHQWV�WXUQHG�RXW�WR�EH�UHODWLYHO\�VLPSOH���$�:DWHUPDUN�LPDJH�YLHZHU�ZDV
REWDLQHG�DQG�PDGH�DYDLODEOH�WR�VHOHFWHG�&HQVXV�VWDII���$IWHU�D�GHPRQVWUDWLRQ�DQG�VRPH�WLPH�WR�HYDOXDWH
WKH�VRIWZDUH��D�ZDON�WKURXJK�ZDV�KHOG���'XULQJ�WKH�H[FKDQJH��WKH�LQGLYLGXDOV�VLPSO\�LGHQWLILHG�ZKDW
WKH\�IHOW�ZDV�UHTXLUHG��ZKDW�VKRXOG�EH�PRGLILHG�DQG�WKHQ�SULRULWL]HG�LW���7KH\�DOVR�LQGLFDWHG�ZKDW�WKH\
IHOW�ZDV�QRW�UHTXLUHG���7KH�UHVXOWV�ZHUH�WKHQ�GRFXPHQWHG�DQG�LQFOXGHG�LQ�WKH�5)3���7KLV�HQVXUHG�WKDW
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WKH�YLHZHU�UHTXLUHPHQWV�ZRXOG�EH�PHW�DQG�ZKHWKHU�RII�WKH�VKHOI�RU�FXVWRP�EXLOW�WHFKQRORJ\�ZDV�WR�EH
GHOLYHUHG�E\�WKH�FRQWUDFWRU�

����� 6WRUDJH�5HTXLUHPHQWV

7KLV�ZDV�UHODWLYHO\�HDV\�WR�GR���$IWHU�H[DPLQLQJ�VDPSOHV�RI�LPDJHV�REWDLQHG�LQ�WKH�SLORW�DQG�LQ�WKH
HYDOXDWLRQ�RI�WKH�.RGDN��DQ�DYHUDJH�LPDJH�VL]H�RI�DSSUR[LPDWHO\����.�ZDV�GHWHUPLQHG���7KH�VL]H�ZDV
PXOWLSOLHG�E\�WKH�QXPEHU�RI�TXHVWLRQQDLUHV��DORQJ�ZLWK�D����SHUFHQW�LQVXUDQFH�IDFWRU��WR�GHULYH�WKH�WRWDO
VWRUDJH�UHTXLUHPHQW�

6RPH�ULVN�ZDV�LQYROYHG�KHUH��KRZHYHU���7KLV�ZDV�GXH�WR�WKH�IDFW�WKDW�WKH�5)3�IRU�VWRUDJH�WHFKQRORJ\
KDG�WR�EH�OHW�EHIRUH�D�ZLQQHU�RI�WKH�LPDJLQJ�5)3�ZDV�GHFODUHG���7KH�VL]H�RI�WKH�LPDJH�KDG�D�GLUHFW
LPSDFW�RQ�WKUHH�FULWLFDO�LWHPV�

& ,PDJH�TXDOLW\���7KH�ODUJHU�WKH�LPDJH�ILOH��WKH�EHWWHU�WKH�TXDOLW\���&DUH�KDG�WR�EH�WDNHQ�WKDW�WKH
LPDJHV�ZHUH�DFFHSWDEOH�

& 6WRUDJH�UHTXLUHPHQWV���:KHQ�GHDOLQJ�ZLWK�ODUJH�LPDJH�EDVHV������PLOOLRQ�LPDJHV��VXEWOH
FKDQJHV�LQ�LPDJH�VL]HV�FDQ�VLJQLILFDQWO\�DIIHFW�VWRUDJH�UHTXLUHPHQWV���$GHTXDWH�VWRUDJH�KDG�WR
EH�DYDLODEOH�SULRU�WR�SURGXFWLRQ�

& 3HUIRUPDQFH���7KH�ODUJHU�DQ�LPDJH��WKH�JUHDWHU�WKH�ORDG�RQ�WKH�QHWZRUN��WKH�VHUYHU�DQG�WKH
ZRUNVWDWLRQ���$OO�WKH�SUHSDUDWRU\�SHUIRUPDQFH�WHVWV�KDG�EHHQ�GRQH�ZLWK�DQ�DQWLFLSDWHG�LPDJH
VL]H���$�VLJQLILFDQW�LQFUHDVH�LQ�LPDJH�VL]H�PD\�KDYH�KDG�DGYHUVH�DIIHFWV�

����� 3HUIRUPDQFH

$�FULWLFDO�FRQFHUQ�IRU�WKH�&HQVXV�SURGXFWLRQ�PDQDJHUV�ZDV�WKH�VSHHG�DW�ZKLFK�D�UHTXHVWHG�LPDJH�LV
GHOLYHUHG�WR�WKH�GHVNWRS���,W�ZDV�SRWHQWLDOO\�WKH�GLIIHUHQFH�EHWZHHQ�VXFFHVV�DQG�IDLOXUH�LQ�&HQVXV
LPDJLQJ�

0LQLPL]LQJ�GHOLYHU\�WLPHV�ZDV�D�FKDOOHQJH���7KLV�ZDV�GXH�WR�WKH�PDQ\�OD\HUV�RI�WHFKQRORJ\�ZKLFK
GHOLYHUHG�LPDJHV��DQG�FRPSHWLWLRQ�IRU�FRPSXWLQJ�DQG�QHWZRUN�FDSDFLW\�E\�RWKHU�SURFHVVHV�

3HUIRUPDQFH�LVVXHV�LQFOXGHG�

& 7KH�GHVNWRS
&ORFN�VSHHG
5$0
&DFKH
6ZDS�VSDFH
26��������ELW�

& 7KH�PRQLWRU�DQG�YLGHR�FDUG
& 7KH�1HWZRUN

&DSDFLW\���������0%�
3URWRFRO��7&3�,3��SDFNHW�VL]HV��HWF��
7RSRORJ\��LVRODWHG��QRW�LVRODWHG�

& ,PDJHV
6L]H�RI�LPDJHV
6L]H�RI�LPDJH�EDVH
'DWDEDVH�WHFKQRORJ\

& 6HUYHU
5$0
26
'HGLFDWHG�RU�VXSSRUWLQJ�RWKHU�DSSOLFDWLRQ

& 6WRUDJH�GHYLFHV
5$,'�FDFKLQJ
-XNHER[HV
2SWLFDO�PHGLXP�GHQVLW\

& ,PDJLQJ�DSSOLFDWLRQ
9LHZHUV
,PDJH�%DVH�0DQDJHPHQW
,QGH[HV��HWF�
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$V�LV�HYLGHQW��KROGLQJ�WKH�FRQWUDFWRU�WR�VSHFLILHG�SHUIRUPDQFH�OHYHOV�LQ�SURGXFWLRQ�ZDV�QRW�SRVVLEOH��
7KLV�ZDV�GXH�WR�WKH�PDQ\�HQYLURQPHQWDO�IDFWRUV�RXWVLGH�KLV�FRQWURO���+RZHYHU��LW�ZDV�VWLOO�HVVHQWLDO�WR
GHWHUPLQH�WKDW�WKH�SHUIRUPDQFH�RI�FRQWUDFWRU·V�VROXWLRQ�ZRXOG�QRW�MHRSDUGL]H�WKH�SURMHFW�

$�SHUIRUPDQFH�WHVW�ZDV�GHVLJQHG��GHVFULEHG�LQ�WKH�DFFHSWDQFH�FULWHULD�RI�WKH�5)3�DQG�LPSOHPHQWHG���,Q
DQ�LVRODWHG�VXEQHW��XVLQJ�WKH�SURGXFWLRQ�VHUYHU�DQG�VWRUDJH�WHFKQRORJ\��WKH�FRQWUDFWRU�ZDV�UHTXLUHG�WR
GR�WKH�IROORZLQJ�

& VFDQ�YHUVLRQV�RI�WKH������&HQVXV�TXHVWLRQQDLUH�

& FUHDWH�PXOWLSOH�FRSLHV�RI�WKH�LPDJHV�

& SRSXODWH�WKH�LPDJH�EDVH�WR�D�OHYHO�UHSUHVHQWLQJ�URXJKO\�KDOI�WKH�HYHQWXDO�VL]H�LW�ZRXOG�DWWDLQ�LQ
SURGXFWLRQ��DQG

& XVLQJ�WZR�ZRUNVWDWLRQV��UHWULHYH�YROXPHV�RI�LPDJHV�UHSUHVHQWDWLYH�RI�DQWLFLSDWHG�SURGXFWLRQ
YROXPHV�LQ�D�VSHFLILHG�WLPH�IUDPH���7KLV�ZDV�VWDJHG��VWDUWLQJ�ZLWK�RQH�TXHVWLRQQDLUH��WKHQ����
WKHQ������HWF�

8QGHU�WKLV�VFHQDULR��WKH�FRQWUDFWRU·V�VROXWLRQ�ZDV�UHTXLUHG�WR�GHOLYHU�WKH�ILUVW�SDJH�RI�D�TXHVWLRQQDLUH
ZLWKLQ���VHFRQGV�DQG�VXEVHTXHQW�SDJHV�RI�WKH�VDPH�TXHVWLRQQDLUH�LQ�OHVV�WKDQ���VHFRQG�

2I�HTXDO�LPSRUWDQFH�ZDV�WKH�LQWHJUDWLRQ�RI�WKH�FRQWUDFWRU·V�RIIHULQJ�ZLWK�LQWHUQDOO\�GHYHORSHG
SURGXFWLRQ�V\VWHPV���,Q�RUGHU�WR�PHHW�UHTXLUHPHQWV��WKH�FRQWUDFWRU�KDG�WR�ZRUN�ZLWK�D�V\VWHPV
GHYHORSPHQW�H[SHUW�WR�FOHDUO\�GHPRQVWUDWH�WKDW�DQ�LPDJH�YLHZHU��FRPSOHWH�ZLWK�DQ�LPDJH��FRXOG�EH
ODXQFKHG�VXFFHVVIXOO\�IURP�WKH�&HQVXV�SURGXFWLRQ�DSSOLFDWLRQ�

$IWHU�WKH�WHVWV��&HQVXV�UHSUHVHQWDWLYHV�ZHUH�UHDVRQDEO\�FRQILGHQW�LI�D�SHUIRUPDQFH�SUREOHP�RFFXUUHG
WKDW�WKH�YHQGRU·V�VROXWLRQ�ZRXOG�QRW�OLNHO\�EH�WKH�FDXVH�

2Q�WKH�&HQVXV�VLGH�RI�WKH�WHFKQRORJ\��VWHSV�ZHUH�WDNHQ�WR�RSWLPL]H�SHUIRUPDQFH�

& 7KH�QHWZRUN�ZDV�FRQILJXUHG��VL]HG�DQG�SURSHUO\�WHVWHG�
& $�ODUJH�5$,'�GHYLFH�ZDV�DFTXLUHG�WR�FDFKH�IUHTXHQWO\�UHTXHVWHG�LPDJHV�
& 3HQWLXPV�ZLWK�VXIILFLHQW�5$0�DQG�GLVN�ZHUH�DFTXLUHG�
& +LJK�SHUIRUPDQFH�PRQLWRUV�DQG�YLGHR�FDUGV�ZHUH�DFTXLUHG�

7KH�QHW�UHVXOW�ZDV�VDWLVIDFWRU\�GHOLYHU\�RI�LPDJHV�LQ�SURGXFWLRQ���$�KLJK�OHYHO�RI�DYDLODELOLW\�ZDV�DOVR
H[SHULHQFHG�DV�GRZQWLPH�ZDV�PLQLPDO�

��� :K\�,W�:RUNHG

:KHQ�WKH�PRYH�WR�GRFXPHQW�LPDJLQJ�EHJDQ�IRU�WKH�&HQVXV�RI�$JULFXOWXUH��VWRULHV�RI�LPDJLQJ�GLVDVWHUV
DERXQGHG��QR�VLJQLILFDQW�LPDJLQJ�DSSOLFDWLRQV�H[LVWHG�ZLWKLQ�6WDWLVWLFV�&DQDGD�DQG�WKH�SHRSOH�WDVNHG
ZLWK�GHOLYHU\�KDG�QR�H[SHULHQFH�ZKDWVRHYHU�ZLWK�WKH�WHFKQRORJ\���$�YHU\�H[SHQVLYH�DQG�YLVLEOH�IDLOXUH
FRXOG�KDYH�KDSSHQHG�IRU�WKH�&DQDGLDQ�&HQVXV�RI�$JULFXOWXUH���$�UHIOHFWLRQ�SURYLGHV�VRPH�UHDVRQV�ZK\
LW�VXFFHHGHG�

6WDWLVWLFV�&DQDGD·V�,QIRUPDWLFV�2UJDQL]DWLRQ���7HFKQLFDO�H[SHUWLVH�IRU�PLG�UDQJH�FRPSXWHUV��QHWZRUNV�
ZRUNVWDWLRQV�DQG�V\VWHP�GHYHORSPHQW�ZHUH�DYDLODEOH�RQ�D�PRPHQW·V�QRWLFH�WR�FRQWULEXWH�WR�WKH�SURMHFW��
7KLV�ZDV�MXVW�DV�FULWLFDO�GXULQJ�SURGXFWLRQ�DV�LW�ZDV�LQ�WKH�DFWLYLWLHV�OHDGLQJ�XS�WR�LW�
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6WDWLVWLFV�&DQDGD·V�7HFKQLFDO�,QIUDVWUXFWXUH���)RU�VRPH�WLPH��WKH�$JHQF\�KDV�VWURQJO\�HPSKDVL]HG
DGKHUHQFH�WR�VWDQGDUGV���7KLV�VHW�WKH�VWDJH�IRU�VXFFHVVIXO�LQWURGXFWLRQ�RI�VWDQGDUGV�FRPSOLDQW
WHFKQRORJ\�LQWR�WKH�HQYLURQPHQW�

0HWKRGRORJLVW���$�PHWKRGRORJLVW�DVVLVWHG�WHDP�PHPEHUV�LQ�DQDO\]LQJ�WKH�WHFKQRORJ\�DQG�LQ�SURGXFLQJ
PHDQLQJIXO�VWDWLVWLFV�

7HFKQLFDO�/LDLVRQ���7RGD\·V�LQIRUPDWLFV�SURMHFWV�RIWHQ�UHTXLUH�VHYHUDO�GLIIHUHQW�WHFKQLFDO�GLVFLSOLQHV�³
PLG�UDQJH�FRPSXWHU�VSHFLDOLVWV��QHWZRUN�VSHFLDOLVWV��ZRUNVWDWLRQ�VSHFLDOLVWV��DSSOLFDWLRQV�GHYHORSHUV�
GDWDEDVH�VSHFLDOLVWV��SURGXFW�VSHFLDOLVWV��HWF���7KH�LPDJLQJ�SURMHFW�HPSOR\HG�D�WHFKQLFDO�OLDLVRQ�WKDW
FRRUGLQDWHG�DFWLYLWLHV�DQG�UHSUHVHQWHG�WKH�&HQVXV�ZLWK�LQGXVWU\�DQG�WHFKQLFDO�JURXSV�

7XUQNH\�6\VWHP���5DWKHU�WKDQ�VSOLW�WKH�FRQWUDFW�LQWR�VD\��&RPSDQ\����WR�JHQHUDWH�LPDJHV��&RPSDQ\���
WR�PDQDJH�LPDJHV�DQG�&RPSDQ\����WR�SURYLGH�LPDJH�YLHZLQJ�VHUYLFHV��D�FRPSOHWH�LPDJLQJ�V\VWHP�ZDV
SXUFKDVHG���7KLV�HQVXUHG�WKDW�DOO�SLHFHV�RI�WKH�V\VWHP�ZRXOG�EH�LQWHURSHUDEOH��L�H��LPDJHV�SURGXFHG�E\
WKH�VFDQQHU�ZRXOG�EH�FRPSDWLEOH�ZLWK�WKH�YLHZHU���,W�DOVR�SUHYHQWHG�FRPPXQLFDWLRQ�SUREOHPV�LQ�WKH
HYHQW�WKDW�VHUYLFH�ZDV�UHTXLUHG���)RU�WKH�&HQVXV��WKHUH�ZDV�RQO\�RQH�FRQWUDFWRU�WR�FDOO�

6LPSOLFLW\���7KH�DEVHQFH�RI�LQGH[LQJ�VWDWLRQV�DQG�TXDOLW\�FRQWURO�VWDWLRQV�UHGXFHG�WKH�FRPSOH[LW\�RI�WKH
DSSOLFDWLRQ���,Q�DGGLWLRQ��D�PLQLPDO�LQWHUIDFH�EHWZHHQ�WKH�&HQVXV�SURGXFWLRQ�DSSOLFDWLRQ�DQG�WKH
)LOH1HW�,PDJLQJ�6\VWHP�UHGXFHG�LQWHJUDWLRQ�LVVXHV�DQG�FRUUHVSRQGLQJO\�UHGXFHG�LQWHJUDWLRQ�SUREOHPV�

+DQGV�RQ�H[SHULHQFH���6ROH�UHOLDQFH�RQ�OLWHUDWXUH�DQG�GHPRQVWUDWLRQV�ZRXOG�KDYH�EHHQ�GDQJHURXV�
SDUWLFXODUO\�ZLWK�VFDQQHU�IXQFWLRQDOLW\���,Q�DGGLWLRQ��KDQGV�RQ�HYDOXDWLRQ�RI�PRQLWRUV�HQVXUHG�WKDW
DGHTXDWH�TXDOLW\�ZDV�DFTXLUHG��LW�ZRXOG�KDYH�EHHQ�HDV\�WR�VSHQG�WRR�PXFK�RU��GLVDVWURXVO\��QRW�HQRXJK��
:KHUHYHU�SRVVLEOH��&HQVXV�VWDII�DFTXLUHG�ORDQHU�WHFKQRORJ\�DQG�JDLQHG�KDQGV�RQ�H[SHULHQFH�XVLQJ�WKH
&HQVXV�GRFXPHQWV�DQG�HQYLURQPHQW�

)RFXVLQJ�RQ�WKH�QHHG���2IWHQ��WKURXJKRXW�WKH�FRXUVH�RI�WKH�SURMHFW��LW�ZRXOG�KDYH�EHHQ�HDVLHU�WR�JR�ZLWK
FRQYHQWLRQDO�VROXWLRQV�VXFK�DV�LQGH[LQJ�VWDWLRQV�DQG�4&�VWDWLRQV���7KLV�ZRXOG�KDYH�XQQHFHVVDULO\
LQFUHDVHG�FRVWV��FRPSOH[LW\�DQG�ULVNV�

3HUVHYHUDQFH���6HYHUDO�WLPHV��WKURXJKRXW�WKH�FRXUVH�RI�WKH�LPDJLQJ�SURMHFW��LW�FRXOG�KDYH�EHHQ
WHUPLQDWHG�

0DQDJHPHQW�VXSSRUW�DQG�SHUVRQDO�LQYROYHPHQW���,W�LV�ZLGHO\�NQRZQ�WKDW�PDQ\�SURMHFWV�IDLO�GXH�WR�D
ODFN�RI�FRPPLWPHQW�E\�PDQDJHPHQW���7KH�LPDJLQJ�SURMHFW�GLG�QRW�VXIIHU�WKDW�FRQVHTXHQFH��IDU�IURP�LW��
7KH�DVVLVWDQW�GLUHFWRU�DQG�SDUWLFXODUO\�WKH�SURMHFW�PDQDJHU�SXEOLFO\�GHPRQVWUDWHG�VXSSRUW��IRXJKW�WKH
SROLWLFDO�EDWWOHV�DQG�SOD\HG�D�PDMRU�UROH�LQ�VKDSLQJ�WKH�HYHQWXDO�V\VWHP�

5HODWLRQVKLS�ZLWK�WKH�FRQWUDFWRU���7KLV�ZDV�H[FHOOHQW���.H\V�WR�VXFFHVV�ZHUH�DYDLODELOLW\��DFFHVVLELOLW\
DQG�ZLOOLQJQHVV�WR�FRPSURPLVH���,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�SURMHFW�UHSUHVHQWHG�D�IRRWKROG�LQ�WKH
&DQDGLDQ�)HGHUDO�*RYHUQPHQW�IRU�WKH�FRQWUDFWRU���6XFFHVV�ZDV�DV�LPSRUWDQW�WR�WKH�FRQWUDFWRU�DV�LW�ZDV
WR�WKH�&HQVXV���7KLV�XQGRXEWHGO\�KDG�DQ�LPSDFW�RQ�WKH�UHODWLRQVKLS�

0DQ\�FRQWULEXWRUV���0DQ\�SHRSOH�ZHUH�LQYROYHG�LQ�VKDSLQJ�WKH�LPDJLQJ�V\VWHP���3URMHFW�VWDII�ZHUH
LQYROYHG�LQ�DVVHVVLQJ�PRQLWRUV��YLGHR�FDUGV��LPDJH�YLHZHUV�DQG�VFDQQHUV��VL]LQJ�WKH�QHWZRUN�DQG
EXLOGLQJ�SURJUDPV�WR�WHVW�LW��GHILQLQJ�WKH�RYHUDOO�VWUXFWXUH��EXLOGLQJ�5)3V�IRU�SURGXFWLRQ�DQG�SLORW�WHVWV�
DQG�GHILQLQJ�KRZ�LPDJHV�ZRXOG�EH�XVHG�LQ�SURGXFWLRQ���2WKHUV�IRXJKW�WKH�XQDYRLGDEOH�SROLWLFDO�EDWWOHV��
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7KLV�EURDG�OHYHO�RI�LQYROYHPHQW�FXOWLYDWHG�D�JUHDWHU�VHQVH�RI�RZQHUVKLS�DQG�XQGRXEWHGO\�FRQWULEXWHG�WR
WKH�VXFFHVV�

%XGJHW���$FTXLVLWLRQ��LPSOHPHQWDWLRQ�DQG�PDLQWHQDQFH�FRVWV�DUH�QRW�WULYLDO���$�KHDOWK\�VOXVK�IXQG
DOORZHG�IRU�XQIRUHVHHQ�DGMXVWPHQWV�WR�WKH�LPSOHPHQWDWLRQ�

3DSHU�TXHVWLRQQDLUHV�ZHUH�QRW�DQ�RSWLRQ���2IWHQ��ZKHQ�WHFKQRORJLHV�DUH�LQWURGXFHG��WKH�WHFKQRORJ\
WKH\�DUH�GHVLJQHG�WR�UHSODFH�VWLOO�UHPDLQV���(YHQ�LI�D�FRPSHOOLQJ�UHDVRQ�WR�FKDQJH�H[LVWV��XQOHVV�SHRSOH
VHH�LW��WKH\�RIWHQ�FRQWLQXH�JRLQJ�DERXW�WKHLU�ZRUN�XVLQJ�WKH�WRROV�WKH\�DUH�PRVW�FRPIRUWDEOH�ZLWK���)RU
WKH�&HQVXV�RI�$JULFXOWXUH��WKH������DSSOLFDWLRQ�UHSUHVHQWHG�D�FRPSOHWH�UHGHYHORSPHQW���7KH�PDQXDO
TXHVWLRQQDLUH�GHOLYHU\�V\VWHP�HPSOR\HG�LQ������QR�ORQJHU�H[LVWHG���2QO\�LQ�H[FHSWLRQDO�FLUFXPVWDQFHV
ZDV�D�SK\VLFDO�GRFXPHQW�GUDZQ�LQ������

$FFHSWDQFH���3URGXFWLRQ�VWDII�ZHUH�KLJKO\�VDWLVILHG�ZLWK�WKH�TXDOLW\�RI�WKH�LPDJHV�DQG�IXQFWLRQDOLW\�RI
WKH�YLHZHU���$QQRWDWLRQ��]RRPLQJ�DQG�VFUROOLQJ�ZHUH�FRQVLGHUHG�WR�EH�H[WUHPHO\�SURGXFWLYH�IHDWXUHV�

/XFN���7KH�SURMHFW�ZDV�IRUWXQDWH�WR�KDYH�PDQ\�SHRSOH�RQ�WKH�WHDP�DQG�LQ�WKH�VHUYLFH�DUHDV�EOHVVHG�ZLWK
WDOHQW���7ZR�RU�WKUHH�NH\�SURMHFW�SHRSOH�ZHUH�UHPDUNDEOH�

�� 5HIOHFWLRQV�DQG�WKH�)XWXUH

7KH�JRDO�RI�WLPHO\�GHOLYHU\�RI�LPDJHV�WR�WKH�GHVNWRS�ZDV�PHW���$FFHSWDQFH�DQG�DSSUHFLDWLRQ�RI�WKH
WHFKQRORJ\�E\�DOO�XVHUV�DQG�REVHUYHUV�ZDV�SRVLWLYH��WR�VD\�WKH�OHDVW���,PDJLQJ�FRPELQHG�ZLWK�DQ
H[FHOOHQW�VHW�RI�HGLW�DQG�YDOLGDWLRQ�WRROV�SURYHG�WR�EH�D�SRZHUIXO�FRPELQDWLRQ�IRU�XVHUV���7KH�RQO\
TXHVWLRQ�VWDII�KDG�ZDV��´+RZ�GLG�ZH�SURFHVV�WKH�&HQVXV�LQ�WKH�SDVW�ZLWKRXW�WKH�LPDJHV"µ

7KH�H[SHFWHG�EHQHILWV�ZHUH�UHDOL]HG�DQG�PRUH���8VH�RI�LPDJHV�RFFXUUHG�LQ�PDQ\�SURFHVVHV�DQG
DSSOLFDWLRQV�ZKHUH�LW�ZDV�QHLWKHU�SODQQHG�QRU�DQWLFLSDWHG���6RPH�RI�WKH�XQH[SHFWHG�EHQHILWV�ZHUH�

& 3URGXFWLYLW\�LPSURYHPHQWV�IDU�H[FHHGHG�WKH�H[SHFWHG����SHUFHQW�OHYHO���,Q�PDQ\�FOHULFDO
RSHUDWLRQV��WKH�LPDJH�YLHZHU�DXWRPDWLFDOO\�]RRPHG�LQ�RQ�WKH�TXHVWLRQQDLUH·V�SUREOHP�PRGXOH
DQG�WKH�FRUUHFWLRQ�ZDV�PDGH�RQ�OLQH���7KLV�SURYHG�WR�EH�VHYHUDO�WLPHV�IDVWHU�WKDQ�OHDILQJ
WKURXJK�D�SDSHU�TXHVWLRQQDLUH�DQG�SULQWRXWV���,Q�WKH�PDQXDO�V\VWHP��FRUUHFWLRQ�DOVR�LQFOXGHG
ZULWLQJ�WKH�FRUUHFWLRQ�RQ�WKH�SULQWRXW��ZKLFK�ZDV�WKHQ�SDVVHG�WR�VRPHRQH�HOVH�WR�PDNH�WKH
DFWXDO�FKDQJHV�RQ�OLQH�

& 'XULQJ�&HQVXV�FROOHFWLRQ��LW�LV�SRVVLEOH�WR�UHFHLYH�PRUH�WKDQ�RQH�TXHVWLRQQDLUH�IRU�D�JLYHQ
IDUPLQJ�RSHUDWLRQ���3URFHGXUHV�DUH�FDUULHG�RXW�WR�LGHQWLI\�DQG�UHPRYH�WKLV�GXSOLFDWLRQ���$FFHVV
WR�WKH�LPDJHV�RI�WKH�SRWHQWLDO�GXSOLFDWHV�XVLQJ�VSOLW�VFUHHQV�UHVXOWHG�LQ�VLJQLILFDQW�VDYLQJV�LQ
WLPH�

& $Q�XQGHUFRYHUDJH�SUREOHP�GXULQJ�FROOHFWLRQ�UHVXOWHG�LQ�D�QHHG�WR�LGHQWLI\�IDUPV�ZKLFK�ZHUH
PLVVHG���7R�LGHQWLI\�WKHP��PDWFKHV�EHWZHHQ�WKH������EDVH��WD[��VXUYH\V�DQG�SUHYLRXV�&HQVXV
OLVWV�ZDV�FDUULHG�RXW���$FFHVV�WR�WKH�LPDJHV�DOORZHG�HGLWRUV�WR�PDNH�D�ODVW�TXLFN�FKHFN�LI�WKH
IDUP�ZDV�RQ�WKH�EDVH���)LHOG�IROORZ�XS�FRVWV��UHVSRQVH�EXUGHQ�DQG�WKH�SUREDELOLW\�RI�FUHDWLQJ
GXSOLFDWH�TXHVWLRQQDLUHV�ZHUH�DOO�UHGXFHG���,PDJHV�SURYLGHG�LQIRUPDWLRQ��H�J��ODQG�GHVFULSWLRQV
HWF���WKDW�ZHUH�QRW�RQ�FDSWXUHG�WKH�GDWDEDVH�

& +RJV�JURZQ�XQGHU�FRQWUDFW�IRU�RWKHUV�LV�D�UDSLGO\�JURZLQJ�VHUYLFH�LQ�&DQDGLDQ�DJULFXOWXUH��
0DQ\�IDUPHUV�JURZLQJ�KRJV�XQGHU�FRQWUDFW�IDLOHG�WR�UHSRUW�WKH�KRJV�RQ�WKHLU�TXHVWLRQQDLUHV�LQ
VSLWH�RI�LQVWUXFWLRQV�WR�GR�VR���7KH�KRJV�GLG�QRW�EHORQJ�WR�WKHP��VR�WKH\�GLG�QRW�LQFOXGH�WKHP��



���

:H�KDG�WKH�IDUP�EXW�QRW�WKH�KRJV���0DWFKHV�EHWZHHQ�WKH������&HQVXV�DQG�WKH�VHPLDQQXDO�KRJ
VXUYH\�LGHQWLILHG�IDUPV�UHSRUWLQJ�ODUJH�QXPEHUV�RI�KRJV�RQ�WKH�VXUYH\�EXW�QRW�RQ�WKH�&HQVXV��
:HUH�WKH�KRJV�PLVVLQJ�GXH�WR�SURFHVVLQJ�RU�UHVSRQGHQW�HUURU"��$�TXLFN�FKHFN�RI�WKH�LPDJHV
DQVZHUHG�WKH�TXHVWLRQ���)ROORZ�XS�SURFHGXUHV�ZHUH�WKHQ�FDUULHG�RXW�ZLWK�WKH�UHVSRQGHQWV�WR
DGG�WKH�PLVVLQJ�KRJV�

& 7KH�DXWRPDWHG�LPSXWDWLRQ�SURFHGXUHV�DOZD\V�VHHPHG�WR�OHDYH�D�IHZ�VLWXDWLRQV�IRU�HDFK�PRGXOH
RI�TXHVWLRQV�ZKHUH�D�GRQRU�FRXOG�QRW�EH�IRXQG���,Q�PDQ\�FDVHV��WKH�FDXVH�ZDV�UHVSRQGHQW�RU
SURFHVVLQJ�HUURUV���:LWK�LPDJHV��VXEMHFW�PDWWHU�H[SHUWV�TXLFNO\�FRUUHFWHG�WKHVH�VLWXDWLRQV���,Q
SUHYLRXV�&HQVXVHV��´XQLQIRUPHG�TXLFN�IL[HVµ�ZHUH�PDGH�MXVW�WR�PRYH�WKH�TXHVWLRQQDLUHV�WR�WKH
QH[W�LPSXWDWLRQ�VWDJH���7KH�WLPH�WR�ILQG�DQG�SXOO�WKH�SK\VLFDO�GRFXPHQWV�ZRXOG�KDYH�VHULRXVO\
GHOD\HG�WKH�LPSXWDWLRQ�SURFHVV�

'LG�LPDJLQJ�SD\�IRU�LWVHOI�LQ�RQH�F\FOH"��1R��DQG�QRU�VKRXOG�LW�KDYH�EHHQ�H[SHFWHG�WR���+RZ�GR�\RX�SXW
DQ�HFRQRPLF�YDOXH�RQ�TXDOLW\�RI�GDWD��MRE�VDWLVIDFWLRQ��RU�WKH�FRVW�RI�D�GHOD\�LQ�WKH�UHOHDVH�GDWH"

:LOO�LPDJLQJ�SD\�IRU�LWVHOI�LQ�WKH�VKRUW�WHUP����\HDUV�"��:LWKRXW�TXHVWLRQ�\HV���7KH�HTXLSPHQW
FRQWLQXHV�WR�EH�XVHG�E\�WKH�&HQVXV�IRU�WHVWLQJ��DQG�IRU�PDQ\�RWKHU�SURMHFWV�RQ�WHVWLQJ�DQG�SURGXFWLRQ��
7KH�HTXLSPHQW�ZLOO�DOVR��DORQJ�ZLWK�XSJUDGHV�DQG�DGGLWLRQV��SOD\�D�UROH�LQ�WKH������&HQVXV���&HQVXV�RI
$JULFXOWXUH·V�SRVLWLYH�H[SHULHQFH�KDV�HQFRXUDJHG�RWKHUV�WR�WHVW�DQG�LPSOHPHQW�QRW�RQO\�LPDJLQJ�EXW
,&5�DSSOLFDWLRQV���$UHDV�QRZ�LQYROYHG�LQ�WKH�WHFKQRORJ\�LQFOXGH�

:KROH�)DUP�'DWD�3URMHFW�
&HQVXV�RI�3RSXODWLRQ�
7D[�'DWD�'LYLVLRQ�
,QGXVWULDO�2UJDQL]DWLRQ�DQG�)LQDQFH�'LYLVLRQ�
2SHUDWLRQV�DQG�,QWHJUDWLRQ�'LYLVLRQ�
$GPLQLVWUDWLYH�6XSSRUW�6HUYLFHV�'LYLVLRQ��5HFRUGV�0DQDJHPHQW���DQG
3URMHFW�WR�,PSURYHPHQW�3URYLQFLDO�(FRQRPLF�6WDWLVWLFV��3,3(6��

,Q�VRPH�FDVHV�WKH�&HQVXV�RI�$JULFXOWXUH�KDV�WDNHQ�RQ�ZRUN�IRU�RWKHU�SURMHFWV���7KLV�DGGLWLRQDO�ZRUN
KHOSV�SD\�IRU�WKH�V\VWHP��SOXV�VKDUH�WKH�PDLQWHQDQFH�DQG�OLFHQVLQJ�FRVWV��VXSSRUWV�UHODWHG�UHVHDUFK�
H[SDQGV�PDLQWDLQV�H[SHULHQFH�RI�WKH�VWDII��DQG�DGGV�PRUH�IHDWXUHV�DQG�FDSDELOLWLHV�WR�WKH�V\VWHP�

7KH�GHFLVLRQ�WR�LPSOHPHQW�LPDJLQJ�ZDV�XQTXHVWLRQDEO\�FRUUHFW���7KH�OHYHO�RI�ULVN�WDNHQ�LQ
LPSOHPHQWLQJ�ZDV�DFFHSWDEOH�EXW�QRW�LQVLJQLILFDQW���$Q\�DGGLWLRQDO�FKDOOHQJHV�ZRXOG�KDYH�SXW�WKH�HQWLUH
SURMHFW�DW�ULVN�

([SHULHQFH�KDV�SURYHQ�WKDW�WKH�ULVN�DVVRFLDWHG�ZLWK�LPSOHPHQWLQJ�LPDJLQJ�ZDV�ZHOO�ZRUWK�WDNLQJ���,Q
WKH�HQG��LW�SOD\HG�D�YLWDO�UROH�LQ�DLGLQJ�WKH�SURMHFW�WR�PHHW�LWV�SODQQHG�UHOHDVH�GDWHV�

$�QXPEHU�RI�HYHQWV�SXOOHG�WKH�SURMHFW�RII�VFKHGXOH���7KH�XQGHUFRYHUDJH�SUREOHPV�DORQH�KDG�SXW�WKH
GDWD�YDOLGDWLRQ�WDVN�VHYHUDO�ZHHNV�EHKLQG�VFKHGXOH���,Q�DGGLWLRQ�SUREOHPV�ZLWK�WKH�JHQHUDOL]HG
LPSXWDWLRQ�V\VWHP�IRUFHG�WKH�GHYHORSPHQW�RI�D�PDMRU�IL[�DQG�UH�LPSXWDWLRQ�RI�DOO�WKH�ILQDQFLDO�YDULDEOHV
IRU�WZR�RI�WKH�ODUJHVW�SURYLQFHV���$�WRWDO�WHDP�HIIRUW��ZHOO�DERYH�DQG�EH\RQG�WKH�FDOO�RI�GXW\��SOXV
HIILFLHQFLHV�JHQHUDWHG�IURP�DFFHVV�WR�WKH�LPDJHV�DOORZHG�WKH�UHOHDVH�RI�WKH�GDWD�EDVH�WR�WDNH�SODFH�RQ
VFKHGXOH�

:KHUH�GRHV�WHFKQRORJ\�WDNH�WKH������&HQVXV�RI�$JULFXOWXUH"��&DQ�,&5�KDQGOH����SDJH�OHJDO�VL]HG
IRUPV�FRPSOHWHG�E\���������DJLQJ�IDUPHUV"��2QFH�DJDLQ�WKHUH�DUH�GLIIHUHQW�RSLQLRQV�DQG�FDPSV���6RPH
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SURMHFW�PHPEHUV�ZKR�ZHUH�LQ�WKH�FRQVHUYDWLYH�FDPS�LQ������DUH�LQ�WKH�SURJUHVVLYH�FDPS�QRZ��DQG�YLFH
YHUVD���$�QXPEHU�RI�RWKHU�WKLQJV�KDYH�FKDQJHG���:H�NQRZ�LPDJLQJ�ZRUNV�DQG�ZRUNV�ZHOO���:H�KDYH
PRUH�H[SHULHQFH��FRQILGHQFH�DQG�ZH�KDYH�PRUH�WLPH�

,&5�UHVHDUFK�IRU�WKH�&HQVXV�RI�$JULFXOWXUH�VWDUWHG�DOPRVW�RQH�\HDU�DJR��IRXU�\HDUV�EHIRUH�WKH�����
&HQVXV���(DUO\�UHVXOWV�DUH�HQFRXUDJLQJ��EXW�LW�LV�IDU�WRR�HDUO\�IRU�DQ\�SUHGLFWLRQV�OHW�DORQH�GHFLVLRQV��
$Q�DVVHVVPHQW�RI�UHVSRQGHQW�UHDFWLRQ�WR�,&5�IULHQGO\�TXHVWLRQQDLUHV�ZLOO�EHJLQ�LQ������

:KDW�LV�WKH�IDOO�EDFN�SRVLWLRQ�LI�,&5�GRHV�QRW�SURYH�WR�EH�FRVW�HIIHFWLYH�RU�DSSURSULDWH�IRU�WKH�SURMHFW"�
,PDJLQJ�ZLWK�PRUH�SDUDOOHO�SURFHVVLQJ�LV�D�FRQVHUYDWLYH�RSWLRQ���0DUN�&KDUDFWHU�5HFRJQLWLRQ��0&5�
FRPELQHG�ZLWK�NH\�IURP�LPDJH�ZRXOG�EH�DQRWKHU�VLJQLILFDQW�OHDS�IRUZDUG�

'RFXPHQW�LPDJLQJ�LV�FRQVLGHUHG�E\�VRPH�WR�EH�D�WUDQVLHQW�WHFKQRORJ\�DV�WKH�PRYH�WR�WKH�SDSHUOHVV
RIILFH�FRQWLQXHV���$�TXHVWLRQ�WR�SRQGHU�LV��´:KHQ�ZLOO�HOHFWURQLF�UHSRUWLQJ�UHSODFH�SDSHU�TXHVWLRQQDLUHV
IRU�WKH�&HQVXV�RI�$JULFXOWXUH"µ

5HODWHG�'RFXPHQWV

%UDGVKDZ��&��DQG�'XJJDQ��-�����������$�5HYLHZ�RI�'RFXPHQW�,PDJLQJ�IRU�WKH������&HQVXV�RI�$JULFXOWXUH�

'XJJDQ��-�����������´(OHFWURQLF�,PDJLQJ�LQ�6XSSRUW�RI�WKH������&HQVXV�RI�$JULFXOWXUH�µ�SUHVHQWHG�DW�WKH�,QWHUQDWLRQDO
&RQIHUHQFH�RQ�&RPSXWHU�$VVLVWHG�6XUYH\�,QIRUPDWLRQ�&ROOHFWLRQ�

*UHHQ��,�����������´4XHVWLRQQDLUH�,PDJLQJ�3LORW�µ�LQWHUQDO�UHSRUW��6WDWLVWLFV�&DQDGD�


