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,QWURGXFWLRQ��7KH�LQWHUQHW�DQG�PRELOH�QHWZRUNV�KDYH� WKH�SRWHQWLDO�WR� SURYLGH� DJUR�LQIRUPDWLRQ� VHUYLFHV� WKDW� DUH� �L��DIIRUGDEOH���LL��UHOHYDQW��WLPHO\�DQG�FXVWRPL]HG����LLL��VHDUFKDEOH�DQG��LY��XS�WR�GDWH��/DUJH�VHFWLRQV�RI� WKH�IDUPLQJ�FRPPXQLW\��SDUWLFXODUO\�WKH�UXUDO�IRON��GR�QRW�KDYH�DFFHVV�WR�WKH�KXJH�NQRZOHGJH�EDVH�DFTXLUHG�E\�DJULFXOWXUDO� XQLYHUVLWLHV�� H[WHQVLRQ�FHQWHUV� DQG�EXVLQHVVHV��:KLOH�WHOHFHQWHUV�DUH�EHJLQQLQJ�WR�GRW�WKH�UXUDO� ODQGVFDSH� >�@�� RQH� RI� WKH� ELJ� EDUULHUV� UHPDLQV�WKH�ODFN�RI�DJUR�FRQWHQW�WKDW��L��LV�LQ�WKH�ODQJXDJH�RI�WKH� IDUPHUV��LL�� LV� UHOHYDQW� WR� WKHLU�QHHGV�DQG��LLL�� LV�GHOLYHUHG�LQ�D�IRUP�WKDW�LV�RI�LPPHGLDWH�XVH�WR�WKHP��,QIRUPDWLRQ� 7HFKQRORJ\�� PRUH� SUHFLVHO\� WKH�,QIRUPDWLRQ� DQG�&RPPXQLFDWLRQ�7HFKQRORJ\� �,&7���KDV�HPHUJHG�ZRUOG�RYHU�DV�D� WHFKQRORJ\�RI� WKH�QHZ�PLOOHQQLXP�� %\� DXJPHQWLQJ� WKH� SURFHVV� RI�LQIRUPDWLRQ� H[FKDQJH� DQG� UHGXFLQJ� WKH� WUDQVDFWLRQ�FRVWV�� WKLV� XELTXLWRXV� WHFKQRORJ\� LV� LQVWUXPHQWDO� LQ�LQFUHDVLQJ� SURGXFWLYLW\�� HIILFLHQF\�� FRPSHWLWLYHQHVV�DQG� JURZWK� LQ� DOO� VSKHUHV� RI� KXPDQ� DFWLYLW\�� 7KH�SRWHQWLDO�EHQHILWV�RI��KRZHYHU��FDQ�EH�KDUQHVVHG�RQO\�LI�WKH�WHFKQRORJ\�GLIIXVHV�DFURVV�WKH�GLIIHUHQW�VHFWRUV�RI�WKH�VRFLHW\��8QIRUWXQDWHO\��ZH�DUH�OLYLQJ�LQ�D�ZRUOG�RI� µGLJLWDO� GLYLGH¶� ZKHUHLQ� KDOI� RI� WKH� ZRUOG�SRSXODWLRQ� KDYH� QHYHU� PDGH� D� WHOHSKRQH� FDOO� �� 7KH�GLJLWDO� GLYLGH� LV� QRW� RQO\� DQ� LQWHUQDWLRQDO� SUREOHP��EXW� IRU�PRVW� GHYHORSLQJ� QDWLRQV� LQFOXGLQJ� LV� DOVR� D�QDWLRQDO� SKHQRPHQRQ�� 1RQHWKHOHVV�� LW� KDV� EHHQ�DUJXHG� WKDW� LQ� DQ� HUD� RI� JOREDOL]DWLRQ�� WKH� DELOLW\� WR�KDUQHVV� WKLV� WHFKQRORJ\� IRU� WKH� µUXUDO¶� LPSURYHV� WKH�FDSDELOLW\�RI�WKH�GHYHORSLQJ�FRXQWU\��

,QIRUPDWLRQ�WHFKQRORJ\��,7��KDV�FRQQHFWHG�WKH�ZRUOG�JOREDOO\�DQG�LV�QRZ�FKDQJLQJ�RXU�OLIHVW\OH�DQG�VRFLDO�FRQVFLRXVQHVV�G\QDPLFDOO\��2I�ODWH��LW�KDV�HPHUJHG�DV���D EHVW� WRRO� IRU� LQIRUPDWLRQ� VKDULQJ� DQG� PXWXDO�FRPPXQLFDWLRQ��1RQH�RI�WKH�ZDONV�RI�OLIH�KDYH�EHHQ�OHIW�XQWRXFKHG�E\� WKH�,7�VHFWRU�EH� LW�JUDLQ� WKUHVKLQJ�RU�JOREDO�EXVLQHVV��$JULFXOWXUH�KDV�DOVR�EHHQ�JUHDWO\�LQIOXHQFHG�E\�,7� LQ� WKH�SUHVHQW�HUD�WKRXJK�WKH�VKDUH�RI�,7�LQ�DJULFXOWXUH�LV�RQO\�������,Q� WKH�FXUUHQW�VFHQDULR��WKH� UROH�RI�,7�DVVXPHV�JUHDW�LPSRUWDQFH� DQG� RQO\� ZLWK� SURSHU� LQWHJUDWLRQ� RI� ,7�ZLWK� DJULFXOWXUH�� WKH� SUREOHP� RI� IRRG� FULVLV� FDQ� EH�VROYHG�DQG�WKH�ZRUOG�FDQ�PRYH�WRZDUGV�D�VXVWDLQDEOH�SURGXFWLRQ��,QWHJUDWLRQ�RI�,7�ZLWK�DJULFXOWXUH�PXVW�EH�GRQH�ZLWK�IROORZLQJ�PDLQ�REMHFWLYHV�LQ�PLQG��x 'HYHORS�PXOWL�OHYHO�GHFLVLRQ�VXSSRUW�PRGHOV�IRU� V\QHUJLVLQJ� WKH� QDWXUDO� UHVRXUFH� V\VWHP�ZLWK�HFRQRPLF�DQG�VRFLDO�LPSHUDWLYHV��x 7R� GHYHORS� LQGLFDWRUV� RI� VXVWDLQDELOLW\� IRU�DJULFXOWXUDO�SURGXFWLRQ�V\VWHP��x %DVHG� RQ� WKH� DERYH� VFLHQWLILF� DVVHVVPHQW��VXJJHVW�DOWHUQDWLYHV�WR�FRQVHUYH�DQG�LPSURYH�WKH�KHDOWK�RI�QDWXUDO�UHVRXUFH�V\VWHP��7ZR� IXQGDPHQWDO� VWHSV� H[LVW� LQ� HVWDEOLVKLQJ� DQ�LQQRYDWLRQ�DV�D�YDOXDEOH��UHDGLO\�XVHG�WRRO��GLIIXVLRQ�DQG� DGRSWLRQ�� %RWK� GLIIXVLRQ� DQG� DGRSWLRQ� PXVW�RFFXU�LQ�RUGHU�IRU�DQ�LQQRYDWLRQ�WR�VXFFHVVIXOO\�UHDFK�LWV�WDUJHW�XVHU�DQG�EH�LPSOHPHQWHG��0DKDMDQ��HW�DO����)LUVW�� GLIIXVLRQ�� WKH� SURFHVV�E\�ZKLFK� DQ� LQQRYDWLRQ�³LV�FRPPXQLFDWHG�WKURXJK�FHUWDLQ�FKDQQHOV�RYHU�WLPH�
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DPRQJ� WKH� PHPEHUV� RI� D� VRFLDO� V\VWHP´� �5RJHUV���PXVW�RFFXU��,Q�WKLV�VWXG\��WKH�6WUDW6R\�SURMHFW�ZDV�D�PDMRU� IDFWRU� LQ� WKH� ,7� GLIIXVLRQ� SURFHVV� LQ� VWDWH�VR\EHDQ�RUJDQL]DWLRQV��2WKHU� IDFWRUV� WKDW� LQIOXHQFHG�GLIIXVLRQ� LQFOXGHG� WKH� PHGLD�� ZRUG�RI�PRXWK�� DQG�H[SHULHQFHV� RI� IULHQGV�� DVVRFLDWHV� DQG� IDPLO\�PHPEHUV��,Q� DGGLWLRQ� WR� LQGLYLGXDOV� KDYLQJ� DFFHVV� WR� D� QHZ�WHFKQRORJ\�� DGRSWLRQ�PXVW� DOVR� RFFXU��ZKLFK�PHDQV�LQGLYLGXDOV�DFFHSW�WKH�LQQRYDWLRQ�DV�YDOXDEOH�DQG�XVH�LW��1XPHURXV�IDFWRUV�FRXOG�LQIOXHQFH�,7�DGRSWLRQ�DQG�XVH�LQ�DJULFXOWXUDO�RUJDQL]DWLRQV�DQG�FDQ�EH�JURXSHG�LQWR� ILYH� FDWHJRULHV�� DFFHVV� WR� ,7�� GHPRJUDSKLF�� ,7�WUDLQLQJ�HGXFDWLRQ�� WUXVW�� DQG� WLPH�� ,W� LV� SRVVLEOH� IRU�DGRSWLRQ�IDFWRUV�WR�ILW�LQWR�PRUH�WKDQ�RQH�FDWHJRU\��,Q�WKH�FDVH�RI�,7��DFFHVV�WR�WKH�WHFKQRORJ\�PHDQV�DQ�LQGLYLGXDO�PXVW�KDYH�DFFHVV�WR�D�FRPSXWHU�HTXLSSHG�ZLWK�,7�VXFK�DV�H�PDLO�DQG�DFFHVV�WR�WKH�:::��7KH�FDWHJRU\� ³DFFHVV� WR� ,7´� ZRXOG� QRW� RQO\� LQFOXGH� WKH�XVH� RI� D� FRPSXWHU� ZLWK� ,7� DELOLW\�� EXW� ZRXOG� DOVR�LQFOXGH�WKH�DELOLW\�WR�XSJUDGH�FRPSXWHU�KDUGZDUH�DQG�VRIWZDUH� WR� IDFLOLWDWH� ,7� XVH�� 7KH� SULFH� RI� QHHGHG�FRPSXWHU�HTXLSPHQW�DQG�WKH�H[SHQVH�RI�,QWHUQHW�XVH�DUH�DOVR�UHODWHG�WR�DFFHVV�WR�,7��,W�LV�SUHGLFWHG�WKDW�WKH�KLJKHU�WKH� OHYHO�RI�DFFHVV� WR�,7��WKH�KLJKHU� WKH� OHYHO�RI�,7�XVH�E\�DQ�LQGLYLGXDO��7KH�GHPRJUDSKLF�FDWHJRU\�LQFOXGHV�DGRSWLRQ�IDFWRUV�VXFK� DV� DJH�� HGXFDWLRQ� OHYHO�� JHQGHU�� DQG� LQFRPH�OHYHO�� ,W� LV� K\SRWKHVL]HG� WKDW� IDFWRUV� LQ� WKH�GHPRJUDSKLF�FDWHJRU\�ZLOO�QRW�VLJQLILFDQWO\�LQIOXHQFH�,7� DGRSWLRQ� DQG� XVH�� $OWKRXJK� SUHYLRXV� OLWHUDWXUH�VXJJHVWV�WKDW�,7�XVH�ZLOO�EH�KLJKHU�IRU�\RXQJHU��PRUH�HGXFDWHG� LQGLYLGXDOV� �%DWWH�� HW� DO���� ����� VXUYH\�UHVXOWV� VXJJHVW� WKDW� GHPRJUDSKLF� IDFWRUV� KDYH� OLWWOH�LQIOXHQFH� RQ� ,7� DGRSWLRQ� DQG� XVH�� 7KLV�PD\� UHIOHFW�WKDW�GHPRJUDSKLF�IDFWRUV�PD\�LQIOXHQFH�WKH�GHFLVLRQ�WR�DGRSW�D�QHZ�WHFKQRORJ\��EXW�RQFH�WKDW�GHFLVLRQ�WR�DGRSW� LV�PDGH�� GHPRJUDSKLF� IDFWRUV�PD\� KDYH� OLWWOH�LQIOXHQFH�RQ�XVH��$QRWKHU� FDWHJRU\� RI� ,7� DGRSWLRQ� IDFWRUV� LV� ,7�WUDLQLQJ�NQRZOHGJH�� 7KLV� ,7� DGRSWLRQ� IDFWRU� FDQ� EH�PHDVXUHG�ZLWK�YDULDEOHV�VXFK�DV�W\SH�RI� ,7� WUDLQLQJ��GD\V�RI�,7�WUDLQLQJ��DQG�WKH�OHYHO�RI�NQRZOHGJH�RQ�,7�XVH��,W�LV�K\SRWKHVL]HG�WKDW�DV�WKH�TXDOLW\�DQG�OHYHO�RI�,7� WUDLQLQJ� LQFUHDVHV�� WKH� XVH� RI� ,7�ZLOO� DOVR� OLNHO\�LQFUHDVH��$Q� LPSRUWDQW� IDFWRU� LQIOXHQFLQJ� WKH�DGRSWLRQ�RI�DQ\�QHZ� WHFKQRORJ\� LV�DQ� LQGLYLGXDO
V� SHUFHSWLRQ�RI� WKDW�WHFKQRORJ\�� ,W� LV� K\SRWKHVL]HG� E\� WKLV� UHVHDUFK� WKDW�RQH� RI� WKH� NH\� SHUFHSWLRQ� DVSHFWV� LQIOXHQFLQJ� WKH�DGRSWLRQ�RI� ,7�LV� WKH� OHYHO�RI� WUXVW�WKDW� WKH�SRWHQWLDO�DGRSWHU�KDV�LQ�WKH�,7�V\VWHP�DQG�LQ�WKRVH�ZKR�XVH�,7��7UXVW� FDQ� EH� GHILQHG� DV� ³DQ� LQGLYLGXDO¶V� RSWLPLVWLF�H[SHFWDWLRQ�DERXW�WKH�RXWFRPH�RI�DQ�HYHQW´��+RVPHU��������7KHUH� DUH�GLIIHUHQW� DVSHFWV�RI� WUXVW� UHODWHG� WR�,7��

$Q� LQGLYLGXDO� PXVW� ILUVW� WUXVW� WKDW� LQIRUPDWLRQ�WHFKQRORJLHV�ZLOO�ZRUN�DQG�WKDW�,7�ZLOO�EH�EHQHILFLDO�LQ� DFFRPSOLVKLQJ� KLV�KHU� JRDOV� DQG� LQ� FRPSOHWLQJ�KLV�KHU� WDVNV��$Q� LQGLYLGXDO�PXVW� DOVR� WUXVW� WKDW� WKH�LQIRUPDWLRQ� WKH\� REWDLQ� YLD� ,7� LV� DFFXUDWH� DQG� WKH�LQIRUPDWLRQ� WKH\� VHQG� YLD� ,7� ZLOO� QRW� EH� WDPSHUHG�ZLWK�DQG�SULYDF\�OHYHOV�ZLOO�EH�PDLQWDLQHG��7UXVW� SURYHV� WR� EH� D� GLIILFXOW� YDULDEOH� WR� PHDVXUH��)DFWRUV� LQFOXGHG� LQ� WKH� WUXVW� FDWHJRU\� LQFOXGH� DQ�LQGLYLGXDO¶V� SHUFHSWLRQ� RI� WKH� HDVH� RI� XVH� RI� ,7� DV�ZHOO� DV� WKH� EHQHILW� RI� ,7�� ,Q� WKLV� VWXG\�� WUXVW� LV�PHDVXUHG�E\�YDULDEOHV� VXFK�DV�KHOSIXOQHVV�RI� ,7� IRU�ZRUN�UHODWHG� FRPPXQLFDWLRQ�� SUREOHP� VROYLQJ�DELOLW\�� DQG� EDQNLQJ� DQG� VKRSSLQJ� YLD� WKH� ,QWHUQHW��6RPH� LQGLYLGXDOV�� HLWKHU� GXH� WR� WKHLU� EDFNJURXQG�RU�FXUUHQW�HQYLURQPHQW��KDYH�D�IHDU�RI�,7�DQG�IHHO�WKDW�LW�LV�GLIILFXOW�WR�XVH��,W�LV�K\SRWKHVL]HG�WKDW�DQ�LQGLYLGXDO�ZLOO�XVH�,7�PRUH�LI�WKH\�KDYH�D�SRVLWLYH�SHUFHSWLRQ�RU�KLJK�WUXVW�OHYHO�LQ�,7��7KH� ILQDO� ,7� DGRSWLRQ� FDWHJRU\� SURSRVHG� E\� WKLV�UHVHDUFK�LV�WKH�SDVVDJH�RI�WLPH��,W�LV�K\SRWKHVL]HG�WKDW�LQGLYLGXDOV�ZLOO�LQFUHDVH�WKHLU�XVH�RI�,7�RYHU�WLPH��DV�DFFHVV� WR� ,7� EHFRPHV� PRUH� FRPPRQSODFH�� ,Q� WKLV�VWXG\��WKH�VDPH�JURXS�RI�SHRSOH�ZHUH�VXUYH\HG�WZLFH�WR� HYDOXDWH� WKHLU� FKDQJHV� LQ� ,7�XVH�RYHU� WLPH��7LPH�ZDV� PHDVXUHG� E\� HVWDEOLVKLQJ� D� GXPP\� YDULDEOH�ZKHUH� HDFK� VXUYH\� UHVSRQVH� IURP� WKH� ����� VXUYH\�ZDV� DVVLJQHG� D� YDOXH� RI� ]HUR� DQG� HDFK� VXUYH\�UHVSRQVH� IURP� ����� ZDV� DVVLJQHG� D� YDOXH� RI� RQH��7LPH�LQWHUDFWLRQ�YDULDEOHV�ZHUH�DOVR�FUHDWHG�IRU�HDFK�YDULDEOH� E\�PXOWLSO\LQJ� WKH� RULJLQDO� YDULDEOH� E\� WKH�WLPH� YDULDEOH�� )RU� H[DPSOH�� WKH� ³GD\V� RI� WUDLQLQJ´�YDULDEOH� �WGD\V��ZDV�PXOWLSOLHG�E\� WKH� WLPH�YDULDEOH�DQG� EHFDPH� WKH� ³WLPHLQIOXHQFHG� GD\V� RI� WUDLQLQJ´�YDULDEOH��WGD\VW���,GHQWLI\LQJ� WKH�GHWHUPLQDQWV� RI� ,7�DGRSWLRQ� DQG�XVH�ZLOO� KHOS� LQGXVWU\� SDUWLFLSDQWV�� HVSHFLDOO\�PDQDJHUV��XVH�LQIRUPDWLRQ�WHFKQRORJLHV�WR�LQFUHDVH�LQIRUPDWLRQ�IORZ�DQG�LQFUHDVH�WKH�OHYHO�RI�WUXVW�LQ�WKH�ILUP�DQG�WKH�GHPDQG� IRU� WKH� ILUP¶V� SURGXFWV� RU� VHUYLFHV�� )RU�H[DPSOH��LI�D�OLYHVWRFN�FRPSDQ\�SURPRWHV�WKH�XVH�RI�,7� WR� LWV� SURGXFHUV�� LW� ZLOO� RSHQ� XS� PRUH� HIILFLHQW�PHDQV� RI� FRPPXQLFDWLQJ� SURGXFW� LQIRUPDWLRQ� DQG�SURYLGLQJ� RWKHU� VHUYLFHV� WR� LWV� FXVWRPHUV�� $V�FRQVXPHUV�LQFUHDVH�WKHLU�XVH�RI�,7��ILUPV�ZLOO�EH�DEOH�WR� FRPPXQLFDWH� PRUH� HIIHFWLYHO\� ZLWK� WKHP�� DQG�GHPDQG�IRU�WKH�ILUP¶V�SURGXFW�PD\�LQFUHDVH��'HWHUPLQLQJ� WKH� IDFWRUV� WKDW� LQIOXHQFH� ,7� DGRSWLRQ�FDQ� DVVLVW� FRPSDQLHV� LQ� GHWHUPLQLQJ� WKH� ,7� XVH�SURILOH� RI� WKHLU� FXVWRPHUV� EDVHG� RQ� WKH� VLJQLILFDQW�DGRSWLRQ� IDFWRUV� LGHQWLILHG� LQ� WKLV� VWXG\��.QRZOHGJH�RI�WKH�IDFWRUV�WKDW�LQIOXHQFH�,7�DGRSWLRQ�FDQ�DOVR�KHOS�FRPSDQLHV� WDUJHW� LQGLYLGXDOV�� ZKR� GXH� WR� WKHLU�SURJUHVVLYHQHVV� DQG� XVH� RI� ,7�� PD\� EH� SRWHQWLDO�FXVWRPHUV�RI�WKH�FRPSDQ\¶V�SURGXFWV�DQG�RU�VHUYLFHV��7KH� FRPSDQ\� FDQ� WKHQ� IRFXV� PDUNHWLQJ� DQG�
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DGYHUWLVLQJ�FDPSDLJQV�RQ�DWWUDFWLQJ�WKHVH�LQGLYLGXDOV�WR� WKHLU� EXVLQHVV�� 7KLV� UHVHDUFK� LV� DOVR� LPSRUWDQW�EHFDXVH� ,7� FDQ� SRVVLEO\� VXEVWLWXWH� IRU� WUXVW�ZLWK� DQ�RUJDQL]DWLRQ� MXVW� DV� WUXVW� RIWHQ� VXEVWLWXWHV� IRU�FRQWUDFWV��$�FXVWRPHU¶V�FRPIRUW�DQG�WUXVW�OHYHO�ZLWK�D�FRPSDQ\�PD\�LQFUHDVH�DV�WKH\�DUH�DEOH�WR�JDLQ�PRUH�LQIRUPDWLRQ�DERXW�D�FRPSDQ\�YLD�,7��)RU�H[DPSOH��D�FXVWRPHU¶V�WUXVW�OHYHO�ZLWK�D�FRPSDQ\�ZLOO�LQFUHDVH�LI�KH�LV�DEOH�WR�WUDFN�KLV�VKLSPHQW�RUGHU�YLD�WKH�,QWHUQHW��,Q�DGGLWLRQ�WR�WKH�JHQHUDO�PDQDJHULDO�LPSOLFDWLRQV�RI�LGHQWLI\LQJ� ,7� DGRSWLRQ� IDFWRUV�� WKLV� UHVHDUFK� DOVR�VXJJHVWV� VSHFLILF� ZD\V� LQ� ZKLFK� D� PDQDJHU� FDQ�SURPRWH� ,7� DGRSWLRQ� WKDW� FDQ� OHDG� WR�PRUH� HIILFLHQW�FRPPXQLFDWLRQ�DQG� LQFUHDVHG�GHPDQG� IRU� WKH� ILUP
V�SURGXFWV�DQG�VHUYLFHV��)LUVW��WKH�UHVHDUFK�VKRZV�WKDW�,7�WUDLQLQJ�LQFUHDVHV�,7�DGRSWLRQ�DQG�XVH��7KHUHIRUH��ILUPV�PD\�EHQHILW�IURP�SURYLGLQJ� WUDLQLQJ� RQ� LQIRUPDWLRQ� WHFKQRORJLHV� IRU�ERWK�HPSOR\HHV�DV�ZHOO�DV�FXVWRPHUV��6HFRQG�� PDQDJHUV� VKRXOG� SURDFWLYHO\� XVH� ,7� WR�SURPRWH� WKH� WUXVW� WKHLU� HPSOR\HHV�� FXVWRPHUV�� DQG�RWKHU� EXVLQHVV� DVVRFLDWHV� KDYH� LQ� ,7�� DQG� WKXV�LQFUHDVH� WKH� RYHUDOO� XVH� RI� ,7�� 7KH� SRVLWLYH�FRHIILFLHQW�RQ�WKH�YDULDEOH��H�PDLO�LV�KHOSIXO�IRU�ZRUN�UHODWHG�FRPPXQLFDWLRQ��VXJJHVWV�WKDW�WKH�PRUH�WKRVH�ZLWK� ZKRP� \RX� FRPPXQLFDWH� XVH� H�PDLO�� WKH� PRUH�KHOSIXO� H�PDLO� LV� LQ� FRPPXQLFDWLQJ� ZLWK� WKHP�� $Q�DJULFXOWXUDO�SURGXFHU�PLJKW�FRQVLGHU�XVLQJ�H�PDLO� WR�FRPPXQLFDWH�ZLWK�WKH�ILUP�EHFDXVH�VKH�REVHUYHV�WKDW�KHU�ZHOO�UHVSHFWHG�FKHPLFDO�VDOHV�UHSUHVHQWDWLYH�XVHV�,7�VXFFHVVIXOO\��7KLV�UHVHDUFK�DOVR�VXJJHVWV�WKDW�DQ�LQGLYLGXDO¶V�XVH�RI�,7�LV�JUHDWHU�ZKHQ�WKH�LQGLYLGXDO¶V�DFFHVV�WR�,7�LV�QRW�UHVWULFWHG��7KHUHIRUH��PDQDJHUV�PD\�ZDQW� WR�SURYLGH�JUHDWHU�DFFHVV�WR�,7�E\�SURYLGLQJ�HDFK�HPSOR\HH�KLV�RU� KHU� RZQ� FRPSXWHU� KDUGZDUH� HTXLSSHG� ZLWK�,QWHUQHW�FDSDELOLWLHV��7KH� HPSOR\HHV� ZLOO� EH� IUHH� WR� XVH� ,7� DW� WKHLU�FRQYHQLHQFH�DQG�ZLOO�EH�OHVV�FRQFHUQHG�ZLWK�SULYDF\�RU� VHFXULW\� SUREOHPV� UHODWHG� WR� VKDULQJ� D� FRPSXWHU��0DQDJHUV�VKRXOG�SURPRWH�WKH�XVH�RI�,7�LQ�DOO�DVSHFWV�RI� HPSOR\HHV
� DQG� FXVWRPHUV
� SHUVRQDO� OLYHV� DQG�ZRUN�� 7KH� VLJQLILFDQFH� RI� WKH� YDULDEOH� �WLPH�LQIOXHQFHG� GR� MRE� UHODWHG� ZRUN� DW� KRPH�� LQGLFDWHV�WKDW� HPSOR\HHV� XVH� H�PDLO� PRUH� ZKHQ� WKH\� DUH�SK\VLFDOO\�VHSDUDWHG�IURP�ZRUN��7KH�LPSOLFDWLRQ�IRU�PDQDJHUV�LV�WKDW�,7�XVH�LV�JUHDWHU�ZKHQ�SHRSOH�ZRUN�RXWVLGH�WKH�RIILFH��RU�KDYH�IOH[LEOH�ZRUN� UHODWLRQVKLSV� VXFK� DV� WHOHFRPPXWLQJ��,QFUHDVLQJO\�� LQGLYLGXDOV� ZLOO� WXUQ� WR� ,7� ZKHQ� WKH\�QHHG�LQIRUPDWLRQ�RU�WR�FRPPXQLFDWH�ZLWK�WKH�ILUP�IRU�SHUVRQDO�RU�ZRUN�UHODWHG�UHDVRQV��&HUWDLQO\�PDQ\� LQGLYLGXDOV�DQG�RUJDQL]DWLRQV�ZLWKLQ�VRFLHW\�DW�ODUJH�VWLOO�KDYH�D�IHDU�RU�PLVWUXVW�RI�,7��$W�WKH� VDPH� WLPH�� DJULFXOWXUH� FRQVWDQWO\� H[SHULHQFHV�DGYDQFHV� LQ� WHFKQRORJ\� DQG� WKH� XVH� RI� LQIRUPDWLRQ�

WHFKQRORJLHV� LV� EHFRPLQJ�PRUH� FRPPRQ�SODFH� HDFK�GD\��7KHUHIRUH��LW�LV�HVVHQWLDO�IRU�ILUPV�DQG�PDQDJHUV�WR�XQGHUVWDQG� WKH� UHDVRQV� IRU� ,7� DGRSWLRQ� WR� UHPDLQ�FRPSHWLWLYH� DQG� WR� EHVW� VHUYH� WKHLU� LQGXVWU\� DQG�FXVWRPHUV��
�
,QIRUPDWLRQ�7HFKQRORJ\�DQG�LWV�&RPSRQHQWV�,QGXFWLRQ� RI� ,7� DV� D� VWUDWHJLF� WRRO� IRU� DJULFXOWXUDO�GHYHORSPHQW� DQG� ZHOIDUH� RI� UXUDO� UHTXLUHV� WKDW� WKH�QHFHVVDU\� ,7� LQIUDVWUXFWXUH� LV� LQ� SODFH�� 7KH� UDSLG�FKDQJHV� DQG� GRZQZDUG� WUHQG� LQ� SULFHV� LQ� YDULRXV�FRPSRQHQWV�RI�,7�PDNHV�LW�IHDVLEOH�WR�WDUJHW�DW�D�ODUJH�VFDOH� ,7� SHQHWUDWLRQ� LQWR� UXUDO�� 6RPH� RI� WKH� EURDG�IDFWRUV� WR� EH� QRWHG� ZLWK� UHVSHFW� WR� YDULRXV�FRPSRQHQWV�RI�,7�DUH�OLVWHG�EHORZ���
���,QSXW�GHYLFHV���5DGLFDO�LPSURYHPHQWV�DUH�ZLWQHVVHG�ZLWK�UHVSHFW�WR�WKH�PHDQV�RI�FRPPXQLFDWLRQ�E\�KXPDQ�EHLQJV�ZLWK�FRPSXWHUV� VXFK� DV� NH\� ERDUGV�� PRXVH� GHYLFHV��VFDQQHUV�� 7KH� DGYHQW� RI� WRXFK� VFUHHQ� PRQLWRUV� WKDW�DOORZ�XVHUV�WR�JLYH�LQSXW�WR�FRPSXWHUV�E\�WRXFKLQJ�RQ�WKH� DSSURSULDWH� ORFDWLRQ� RI� WKH�PRQLWRU� KDV�PDGH� LW�SRVVLEOH� WR� GHYHORS� XVHU�IULHQGO\� LQWHUIDFH� IRU�IDUPHUV� ZKLFK� LV� HDV\�� LQWXLWLYH�� FLUFXPYHQWV�ODQJXDJH� EDUULHU� DQG� DW� WKH� VDPH� WLPH� SURYLGHV� D�UHOD[HG� HQYLURQPHQW� WR� WKH� XVHUV�� 7KH� SUHVHQW� GD\�GLJLWDO�FDPHUDV�PDNH�LW�SRVVLEOH�WR�FDSWXUH�DQG�VWRUH�JRRG� TXDOLW\� JUDSKLFV� DQG� ODUJH� YLGHR� FOLSV�� 7KH�VPDOO� VL]H� DQG� ORZ�ZHLJKW� RI� WKHVH� GLJLWDO� FDPHUDV��ZKLFK�DUH�LQFUHDVLQJO\�EHFRPLQJ�DIIRUGDEOH��RSHQ�XS�WKH� SRVVLELOLWLHV� RI� SURYLGLQJ� FRPSXWHU� EDVHG�GHPRQVWUDWLRQ�FOLSV�WR�HGXFDWH�WKH�IDUPHUV���
���2XWSXW�GHYLFHV���0RQLWRU� VFUHHQV��SULQWHUV�	�SORWWHUV��GDWD�SURMHFWRUV�VXSSRUW�KLJK�UHVROXWLRQ�DQG�JRRG�TXDOLW\�RXWSXW��7KH�TXDOLW\�RI� WKHVH�RXWSXW�GHYLFHV�KDYH� WKH�SRWHQWLDO�RI�JHQHUDWLQJ�UHQHZHG�LQWHUHVW�LQ�WKH�IDUPHUV�LQ�XVLQJ�,7�EDVHG� VHUYLFHV�� 7KH� OLJKW� ZHLJKW� SRUWDEOH� GDWD�SURMHFWRUV� FDQ� EH� HDVLO\� FDUULHG� E\� WKH� DJULFXOWXUDO�H[WHQVLRQ� SHUVRQQHO� IRU� VHUYLQJ� ODUJHU� DXGLHQFH��6LPLODUO\�� VSHDNHUV� FDQ� DOVR� EH� DWWDFKHG� WR� WKH�FRPSXWHUV� WR� LQFRUSRUDWH� YRLFH� EDVHG� WUDLQLQJV� IRU�IDUPHUV��
���3URFHVVRUV��7KH�SURFHVVLQJ�VSHHGV�RI�FRPSXWHUV�KDYH�JRQH�XS��$W�SUHVHQW�� ,QWHO�3�,9�EDVHG� SURFHVVRUV�#�����*K]� DUH�DYDLODEOH�LQ�WKH�3&�UDQJH�ZKLFK�PDNHV�LW�SRVVLEOH�WR�XQGHUWDNH�VXEVWDQWLDO�SURFHVVLQJ�RI�GDWD�DW�WKH�FOLHQW�VLGH��
���6WRUDJH�'HYLFHV�����*%�DQG�HYHQ�KLJKHU�KDUG�GLVN�GULYHV�KDYH�EHFRPH�FRPPRQ� LQ� 3&� UDQJH� RI� FRPSXWHUV�� 7KLV� PDNHV� LW�SRVVLEOH� WR� VWRUH�VXEVWDQWLDO� LQIRUPDWLRQ�DW� WKH� ORFDO�OHYHO�ZKLFK� IDFLOLWDWHV� IDVWHU� DFFHVV�� 6LPLODUO\�� KLJK�FDSDFLW\�IORSS\�GLVN�GULYHV��&'V�PDNH�LW�SRVVLEOH�WR�
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WUDQVIHU�ODUJH�YROXPHV�RI�GDWD�WR�ORFDWLRQV�ZKLFK�FDQ�QRW� EH� FRQQHFWHG� WR� QHWZRUNV� LPPHGLDWHO\�� 7KHVH�VWRUDJH� GHYLFHV� DUH� DOVR� XVHG� IRU� EDFNXS� RI� FUXFLDO�GDWD�� $V� D� SUHFDXWLRQ�� PDQ\� FRUSRUDWHV� VWRUH� WKHLU�EDFNXSV�DW�ORFDWLRQV�DZD\�IURP�WKH�SODFH�RI�ZRUN��
���6RIWZDUH���9DULRXV�RSHUDWLQJ�V\VWHPV�DUH�DYDLODEOH�ZKLFK�DFW�DV�LQWHUIDFH� EHWZHHQ� WKH� XVHU� DQG� WKH� PDFKLQH�� 7KH�JUDSKLF�XVHU�LQWHUIDFH��*8,��KDV�EHFRPH�DQ�DFFHSWHG�SUHUHTXLVLWH� IRU� HQG� XVHUV�� 0LFURVRIW¶V� µ:LQGRZV¶�FRQWLQXHV� WR� EH� D� IDYRXULWH�� $SSOLFDWLRQ� VRIWZDUHV�ZKLFK� FDQ� VXSSRUW� FRPSOH[� XVHU� UHTXLUHPHQWV� DUH�DYDLODEOH��2I�WKH�VKHOI�VROXWLRQV�IRU�RIILFH�DXWRPDWLRQ�SDFNDJHV��JURXSZDUH�DSSOLFDWLRQV��FRPSOH[�GDWDEDVH�VROXWLRQV�� FRPPXQLFDWLRQ� SURGXFWV�� VROXWLRQV� EDVHG�RQ� UHPRWH� VHQVLQJ� 	� JHRJUDSKLFDO� LQIRUPDWLRQ�V\VWHPV�DUH�DYDLODEOH��,Q�DGGLWLRQ��VROXWLRQV�EDVHG�RQ�VRPH� RU� DOO� RI� WKHVH� DUH� DOVR� UHDGLO\� DYDLODEOH�� 7KH�SUHVHQW� GRZQZDUG� WUHQG� LQ� WKH� ,7� LQGXVWU\� SURYLGHV�DQ� RSSRUWXQLW\� JHW� FXVWRPLVHG� DSSOLFDWLRQ� IRU� DQ\�VSHFLILF�WDVN�GHYHORSHG�DW�DQ�DIIRUGDEOH�SULFH��5DSLG�$SSOLFDWLRQ�'HYHORSPHQW� DQG�'HSOR\PHQW� �5$''��LV� D� SRSXODU� PRGHO� IRU� TXLFN� GHYHORSPHQW� DQG�GHSOR\PHQW� RI� DSSOLFDWLRQV�� 'HYHORSPHQW�HQYLURQPHQW� LWVHOI� LV� VLPSOLILHG� ZLWK� WRROV� WKDW�TXLFNHQ� WKH� SDFH� RI� VRIWZDUH� VSHFLDOLVWV�� 3URMHFW�PDQDJHPHQW� DQG� PRQLWRULQJ� VRIWZDUH� DUH� DYDLODEOH�WKDW� IDFLOLWDWH� HIILFLHQW� H[HFXWLRQ� RI� ODUJH� DQG�FRPSOH[�DSSOLFDWLRQV�WKDW�DUH�UHTXLUHG�IRU�UXUDO��
���1HWZRUNLQJ�GHYLFHV���7KH� FDSDFLW\� RI� PRGHPV�� XVHG� WR� FRQYHUW� WKH� GDWD�IURP� GLJLWDO� WR� DQDORJ� DQG� YLFH� YHUVD�� ZKLFK� DUH�SRSXODUO\� HPSOR\HG� WR� XVH� WHOHSKRQH� OLQHV� KDYH�LQFUHDVHG�� ,QWHUQDO� PRGHPV� DUH� DYDLODEOH� LQWHJUDWHG�LQWR� WKH� FRPSXWHU� VR� WKDW� WKH\� DUH� QRW� H[SRVHG� WR�RXWVLGH� HQYLURQPHQW�� 7KH� FDSDFLWLHV� RI� RWKHU�QHWZRUNLQJ�GHYLFHV�VXFK�DV�URXWHUV�KDYH�DOVR�JRQH�XS�ZKLFK�PDNHV�LW�SRVVLEOH�WR�FUHDWH�ODUJH�QHWZRUNV�ZLWK�VPRRWK�GDWD�WUDQVPLVVLRQ��
���7UDQVPLVVLRQ�0HGLD��� 7KH� PHGLD� WKURXJK� ZKLFK� WKH� GDWD� WUDQVIHU� WDNHV�SODFH� KDV� DOVR� XQGHUJRQH� UHYROXWLRQDU\� FKDQJH��7HOHSKRQH�OLQHV�DUH�VWLOO�WKH�SRSXODU�VRXUFH�DOWKRXJK�WKH� UHOLDELOLW\� DQG� ORZ� EDQGZLGWK� DUH� VWLOO� PDMRU�LVVXHV�� +LJK� FDSDFLW\� FDEOHV�� RSWLFDO� ILEUH�� UDGLR��ZLUHOHVV� ORFDO� ORRSV�� VDWHOOLWH� WUDQVPLVVLRQ� DQG�YDULRXV�VROXWLRQV�EDVHG�RQ�D�FRPELQDWLRQ�RI�WKHVH�DUH�DOUHDG\�EHLQJ�XVHG�LQ�PDQ\�SDUWV�RI�WKH�FRXQWU\��
���2WKHU�DFFHVVHVRULHV���8QLQWHUUXSWHG� 3RZHU� 6XSSO\� �836�� GHYLFHV� DUH�FUXFLDO�WR�HQVXUH�WKH�ORQJHWLYLW\� RI� WKH� ,7� HTXLSPHQW� DV� ZHOO� DV� SURYLGH�EDFNXS�PHFKDQLVPV��7KH�SRWHQWLDO�RI�VRODU�SRZHU�SDFNV�WR�SURYLGH�D�IHDVLEOH�VROXWLRQ�WR�VKRUWDJH�RI�SRZHU�LQ�WKH�UXUDO�DUHDV�QHHGV�WR�EH�H[SORLWHG��

�5ROH�RI�,7�LQ�$JULFXOWXUH�,Q� WKH� FRQWH[W� RI� DJULFXOWXUH�� WKH� SRWHQWLDO� RI�LQIRUPDWLRQ�WHFKQRORJ\��,7��FDQ�EH�DVVHVVHG�EURDGO\�XQGHU�WZR�KHDGV����D��DV�D�WRRO�IRU�GLUHFW�FRQWULEXWLRQ�WR�DJULFXOWXUDO�SURGXFWLYLW\�DQG��E��DV�DQ�LQGLUHFW�WRRO�IRU�HPSRZHULQJ�IDUPHUV�WR�WDNH�LQIRUPHG�DQG�TXDOLW\�GHFLVLRQV�ZKLFK�ZLOO�KDYH�SRVLWLYH�LPSDFW�RQ�WKH�ZD\�DJULFXOWXUH�DQG�DOOLHG�DFWLYLWLHV�DUH�FRQGXFWHG��3UHFLVLRQ� IDUPLQJ�� SRSXODU� LQ� GHYHORSHG� FRXQWULHV��H[WHQVLYHO\� XVHV� ,7� WR� PDNH� GLUHFW� FRQWULEXWLRQ� WR�DJULFXOWXUDO� SURGXFWLYLW\�� 7KH� WHFKQLTXHV� RI� UHPRWH�VHQVLQJ� XVLQJ� VDWHOOLWH� WHFKQRORJLHV�� JHRJUDSKLFDO�LQIRUPDWLRQ�V\VWHPV��DJURQRP\�DQG�VRLO�VFLHQFHV�DUH�XVHG� WR� LQFUHDVH� WKH� DJULFXOWXUDO� RXWSXW�� 7KLV�DSSURDFK� LV�FDSLWDO� LQWHQVLYH�DQG�XVHIXO�ZKHUH� ODUJH�WUDFWV� RI� ODQG� DUH� LQYROYHG��&RQVHTXHQWO\� LW� LV�PRUH�VXLWDEOH�IRU�IDUPLQJ�WDNHQ�XS�RQ�FRUSRUDWH�OLQHV��7KH�LQGLUHFW�EHQHILWV�RI�,7�LQ�HPSRZHULQJ�IDUPHU�DUH�VLJQLILFDQW� DQG� UHPDLQV� WR� EH� H[SORLWHG�� 7KH� IDUPHU�XUJHQWO\� UHTXLUHV� WLPHO\� DQG� UHOLDEOH� VRXUFHV� RI�LQIRUPDWLRQ� LQSXWV� IRU� WDNLQJ� GHFLVLRQV�� $W� SUHVHQW��WKH� IDUPHU� GHSHQGV� RQ� WULFNOLQJ� GRZQ� RI� GHFLVLRQ�LQSXWV�IURP�FRQYHQWLRQDO�VRXUFHV�ZKLFK�DUH�VORZ�DQG�XQUHOLDEOH�� 7KH� FKDQJLQJ� HQYLURQPHQW� IDFHG� E\�IDUPHUV� PDNHV� LQIRUPDWLRQ� QRW� PHUHO\� XVHIXO�� EXW�QHFHVVDU\�WR�UHPDLQ�FRPSHWLWLYH��
�&RQFOXVLRQ�,W�LV�OLNHO\�WKHUHIRUH�WKDW�DVVLVWLQJ�SHRSOH�WR�LPSURYH�WKHLU�DFFHVV�WR�DQG�VNLOOV�LQ�,&7�ZLOO�EH�DQ�LPSRUWDQW�PHDQV� IRU� D� *RYHUQPHQW� WR� JURZ� DQ� LQFOXVLYH��LQQRYDWLYH� HFRQRP\� IRU� WKH� EHQHILW� RI� D� FRXQWU\��7KHUHIRUH� WKH� ,&7�+XE� PRGHO� RU� PHFKDQLVP� IRU�LQWHJUDWHG�VHUYLFH�GHOLYHU\�WR�UXUDO�FRPPXQLWLHV�PD\�EH�DSSOLHG�IRU�WKLV�SXUSRVH���7KH� IDFH�RI� WKH� DJULFXOWXUH� FDQ�EH� WUDQVIRUPHG�E\� D�ZHOO�FRQFHLYHG�GHSOR\PHQW�RI�,7��7KH�SRWHQWLDO�RI�,7�DV� \HW� UHPDLQV� XQWDSSHG� DQG� XUJHQW� PHDVXUHV� DUH�UHTXLUHG�WR�GHULYH�PD[LPXP�EHQHILW��7KH�NH\�SOD\HUV�LQYROYHG�LQ�WKLV�SURFHVV�VXFK�DV�LQGXVWU\��JRYHUQPHQW�DQG�HGXFDWLRQDO� LQVWLWXWLRQV�DQG�UHVHDUFK�FHQWUHV�DUH�UHTXLUHG�WR�PDNH�FRQWULEXWLRQV�LQ�WKLV�HQGHDYRXU��7KH�LQLWLDWLYH� WR�GHYHORS�QHFHVVDU\� ,7� EDVHG� DJULFXOWXUDO�VHUYLFHV�QHHG� WR� EH� GHYHORSHG� LPPHGLDWHO\��3DUDOOHO�VWHSV� WR� GHYHORS� QHFHVVDU\� ,7� FRPPXQLFDWLRQ�LQIUDVWUXFWXUH� DUH� WR� EH� WDNHQ� XS� DORQJ� ZLWK� WKH�XWLOLVDWLRQ� RI� ILEHU� RSWLF� QHWZRUN� ZKHUHHYHU� LW� LV�SDVVLQJ�WKURXJK�WKH�UXUDO�VHJPHQWV��,W�LV�QHFHVVDU\�IRU�WKH�LQGXVWU\�UHODWHG�WR�DJULFXOWXUH��LQ� SDUWLFXODU� IHUWLOL]HU� FRPSDQLHV�� WR� UHYLHZ� WKHLU�SUHVHQW� ,�7�� LQIUDVWUXFWXUH�ZLWK� UHVSHFW� WR�PDUNHWLQJ�IXQFWLRQ� DQG� XQGHUWDNH� PHDVXUHV� WR� VWUHQJWKHQ� WKH�VDPH�� 2QOLQH� LQWHJUDWHG� V\VWHPV�� ZHOO� GHYHORSHG�H[HFXWLYH� LQIRUPDWLRQ� V\VWHPV�� DSSOLFDWLRQV� WR�HQKDQFH� WKH� SURGXFWLYLW\� RI� WKH� ILHOG� SHUVRQQHO� DQG�
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HIILFLHQWO\�VHUYH�WKH�UHTXLUHPHQWV�RI�FKDQQHO�SDUWQHUV�	 FRQVXPHUV� DUH� WR� EH� WDNHQ� XS� DW� WKH� HDUOLHVW��0DUNHWLQJ� ILHOG�SHUVRQQHO� QHHG� WR�EH�SURYLGHG�ZLWK�WKH� QHFHVVDU\� KDUGZDUH�� VRIWZDUH�� WUDLQLQJ� DQG�EURXJKW� RQ� WR� ,QWHUQHW� VR� WKDW� VPRRWK� LQWHJUDWLRQ� LV�SRVVLEOH�� ,QWHUQHW� EDVHG� WHFKQRORJLHV� FDQ� IDFLOLWDWH�FUHDWLRQ�RI�DSSOLFDWLRQV�ZKLFK�FDQ�EH�RSHUDWHG�E\�WKH�ILHOG�SHUVRQQHO�E\�XVLQJ�VLPSOH�EURZVHUV��&XVWRPHU�VXSSRUW� VHUYLFHV� FDQ� DOVR� EH�SDUWLDOO\� SURYLGHG� RYHU�WKH� ,QWHUQHW� ZKLFK� ZLOO� LQFUHDVH� WKH� UHDFK� RI� VXFK�SURJUDPPHV�� 7KH� VWDWH� DQG� FHQWUDO� JRYHUQPHQWV�VKRXOG� LQLWLDWH� XUJHQW� PHDVXUHV� WR� MXPS� LQ� WR� ,7�EDQGZDJRQ�IRU�HIIHFWLYH�H�JRYHUQDQFH���
&RUUHVSRQGLQJ�$XWKRU��0RKDGGDVHK��1D]DUSRXU��0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�(�PDLO��VDED�����#\DKRR�FRP�
�5HIHUHQFHV���� )UHGULFNVRQ�� -�� :�� ������ ³7KH�&RPSUHKHQVLYHQHVV� RI� 6WUDWHJLF� 'HFLVLRQ�3URFHVV�� ([WHQVLRQ�� 2EVHUYDWLRQV�� )XWXUH�'LUHFWLRQV�´� $FDGHP\� RI� 0DQDJHPHQW�-RXUQDO����������������� )UHGULFNVRQ��-��:��DQG�7��5��0LWFKHOO��������³6WUDWHJLF� 'HFLVLRQ� 3URFHVV��&RPSUHKHQVLYHQHVV� DQG� 3HUIRUPDQFH� LQ� DQ�,QGXVWU\� ZLWK� DQ� 8QVWDEOH� (QYLURQPHQW�´�$FDGHP\� RI� 0DQDJHPHQW� -RXUQDO�� ��������������� +RVPHU�� /D5XH� 7RQH�� ������ ³7UXVW�� 7KH�&RQQHFWLQJ� /LQN� %HWZHHQ� 2UJDQL]DWLRQDO�7KHRU\�DQG�3KLORVRSKLFDO�(WKLFV�´�$FDGHP\�RI�0DQDJHPHQW�5HYLHZ����������������� 0DKDMDQ��9LMD\��(LWDQ�0XOOHU�DQG�)UDQN�0��%DVV��������³1HZ�3URGXFW�'LIIXVLRQ�0RGHOV�LQ�0DUNHWLQJ��$�5HYLHZ�DQG�'LUHFWLRQV� IRU�5HVHDUFK�´�-RXUQDO�RI�0DUNHWLQJ�������������� 5RJHUV�� (YHUHWW� 0�� ������ 'LIIXVLRQ� RI�,QQRYDWLRQV� ±� �WK� (GLWLRQ��1HZ�<RUN�� 7KH�)UHH�3UHVV����� 7KRPSVRQ��6DUDKHOHQ�DQG�6WHYHQ�7��6RQND�������� ³3RWHQWLDO� (IIHFWV� RI� ,QIRUPDWLRQ�7HFKQRORJLHV�RQ�WKH�(FRQRPLF�3HUIRUPDQFH�RI� $JULFXOWXUDO� DQG� )RRG� 0DUNHWV�´�$PHULFDQ� -RXUQDO� RI� $JULFXOWXUDO�(FRQRPLFV������������������ :HVWJUHQ��5DQGDOO�(���6WHYHQ�7��6RQND��DQG�*XQWD� 6�� 9LWLQV�� ������ ³7KH�&RPSUHKHQVLYHQHVV� RI� 6WUDWHJLF� 'HFLVLRQ�0DNLQJ� DQG� ,WV� 5HODWLRQVKLS� WR� %XVLQHVV�8QLW� 3HUIRUPDQFH�´� &RPSHWLWLYH� 6WUDWHJ\�$QDO\VLV� LQ� WKH� )RRG� 6\VWHP�� %RXOGHU��:HVWYLHZ�3UHVV��,QF��
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