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,W� LV� DJDLQVW� WKLV� EDFNJURXQG� WKDW� WKH� QHHG� DURVH� WR�ILQG� RXW� KRZ� IDU� ZH� KDYH� SURJUHVVHG� LQ� WKH�DSSOLFDWLRQ� RI� ,&7� LQ� HGXFDWLRQ� DQG� ZKDW� LPSDFWV�WKHVH�VLJQLILFDQW�HFRQRPLF�LQYHVWPHQWV�KDYH�KDG��,W�LV�DOVR�WLPH�WR�VWDUW�D�YDOXH�RULHQWHG�GLVFXVVLRQ�RI�KRZ�VWURQJO\�WKH�IXWXUH�RI�WKH�,UDQ�VRFLHW\²DQG�ZLWK�LW��RI�HGXFDWLRQ�DQG�WUDLQLQJ²�ZLOO�EH�OLQNHG�WR�WKH�YLVLRQ�RI� DQ� LQIRUPDWLRQ� VRFLHW\� EULPPLQJ� RYHU� ZLWK�WHFKQRORJ\��0RKVHQL���������7KH� LPSRUWDQFH� RI� FRPPXQLFDWLRQ� LQ� WKH�GHYHORSPHQW� SURFHVV� KDV� EHHQ� DFNQRZOHGJHG� IRU�PDQ\� \HDUV� E\� WKH� GHYHORSPHQW� FRPPXQLW\�� � )$2�KDV� VSHQW� DW� OHDVW� WKLUW\� \HDUV� SLRQHHULQJ� DQG�SURPRWLQJ� �� ERWK� LQ� WKLQNLQJ� DQG� SUDFWLFH� �� WKH�FHQWUDOLW\� RI� FRPPXQLFDWLRQ� LQ� GHYHORSPHQW�� � 7KH�PRVW� HVVHQWLDO� LQJUHGLHQW� RI� JRRG� FRPPXQLFDWLRQ� ±�SXWWLQJ� SHRSOH� DW� WKH� FHQWUH� RI� WKH� FRPPXQLFDWLRQ�SURFHVV� �� KDV� VLPLODUO\� EHHQ� XQGHUVWRRG� DQG�GRFXPHQWHG�IRU�PDQ\�\HDUV��DJULFXOWXUH� H[WHQVLRQ� DQG� IDUPHU�RXWUHDFK� SURJUDPV�IDFH�WKUHH�PDMRU�FKDOOHQJHV�±�FRVW�HIIHFWLYH�RXWUHDFK��VROXWLRQV�WDLORUHG�WR�QHHGV�RI�LQGLYLGXDO�IDUPHUV�DQG�DQ� LPDJH� WKDW� LV� IDUPHU�IULHQGO\�� 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\�������
�,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�
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FDSDFLW\�IORSS\�GLVN�GULYHV��&'V�PDNH�LW�SRVVLEOH�WR�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���
&21&/86,21��$ FRPPRQ�VWUDWHJ\�LQ�KLJKHU�HGXFDWLRQ�PLQLVWULHV�LQ�GHYHORSLQJ� FRXQWULHV� LV� SXEOLF� DQG� SULYDWH� VHFWRU�SDUWQHUVKLS�LQ�VWUDWHJ\�RU�SXUVXH�UDSLG�,&7�SURMHFWV�LV�EDVHG�� 7KLV� SDUWQHUVKLS� KDV� GLIIHUHQW� IRUPV� VXFK� DV�JUDQW� DLG� SULYDWH� VHFWRU� LQWHUDFWLRQ� ZLWK� SXEOLF�DVVLVWDQFH�� GRQDWHG� HGXFDWLRQDO� HTXLSPHQW� DQG�FRPSRQHQWV� E\� FRPSDQLHV� WR� SXEOLF� VFKRROV��SURYLGLQJ� WHFKQLFDO� DVVLVWDQFH� IRU� SODQQLQJ��PDQDJHPHQW� DQG� FRQVROLGDWLRQ� WRROV� DQG� KXPDQ�UHVRXUFHV� DW� WKH� ORFDO� OHYHO�� %XW� DIWHU� ILQDQFLDO� DLG��WHVWLQJ�SURJUDPV�EDVHG�RQ�,&7�LV�FULWLFDO��0DQ\� RI� WKH� ,&7� WUDLQLQJ� SURJUDPV� EDVHG� RQ� WKH�FKDULWDEOH�DJHQFLHV�DLG�KDYH�EHHQ�XQDEOH�WR�KDYH�KLJK�GXUDELOLW\��%HFDXVH� WKH� JRYHUQPHQW� KDV� IDLOHG� LQ� LWV�ILQDQFLDO�DVVLVWDQFH�LQ�WKLV�VLWXDWLRQ�QRQH�RI�WKH�ORFDO�FRPPXQLWLHV� WR� SURYLGH� UHVRXUFHV� GR� QRW� QHHGHG� WR�FRQWLQXH� WKHVH�SURJUDPV��7ZR� VWUDWHJLHV� LQ� KHUH� �WR�VXSSRUW�JRYHUQPHQW�DQG�ORFDO�FRPPXQLWLHV�WR�PRYH��DUH� LPSRUWDQW�� 6LQFH� WKH� ��VW� FHQWXU\�� LV� FHQWXU\� RI�HGXFDWLRQ� VXSSRUW� DERXW� \RXWK� LQ� $VLD�� WR� ILQG�VXVWDLQDEOH� ZD\V� WR� EULGJH� WKH� GLJLWDO� DJH� LQ� $VLDQ�FRXQWULHV� LV� D� UHDO� SULRULW\�� $QG� ZRUN� WKURXJK�SDUWQHUVKLS�WKDW�ORFDO�OHDGHUV�DQG�JXLGHV�DUH�H[SHUWV�LW�FDQ�EH�ODVWLQJ�IRUHYHU��6HYHUDO� UHFRPPHQGDWLRQV� WKDW� HPHUJHG� IURP� WKH�GLVFXVVLRQV�HPSKDVL]HG�RQ� WKH�QHHG� WR� WKLQN�RI�,&7�LQ� HGXFDWLRQ� EH\RQG� FRPSXWHU� DLGHG� OHDUQLQJ� DQG�LQYHVWLJDWH� WKH� SRWHQWLDO� RWKHU� WHFKQRORJLHV� OLNH�FRPPXQLW\�UDGLR�DQG�RWKHU�PHGLXP��7KHVH�PHGLXPV�FRXOG�QRW�RQO\�EH�FRVW�HIIHFWLYH�EXW�DOVR�KDV�D�JUHDWHU�RXWUHDFK� SRWHQWLDO�� ,W�ZDV� DOVR� SRLQWHG� RXW� WKDW� ORZ�FRVW� VRIWZDUH� VROXWLRQV� IRU� H�OHDUQLQJ� WKDW� KDYH�VFRSHV�IRU�LQQRYDWLRQ��VKRXOG�EH�LQFRUSRUDWHG�LQ�ODUJH�VFDOH� SURMHFWV�� :LWK� DQ� LQGLFDWLRQ� WR� RSHQ� VRXUFH�VROXWLRQV�� WKH� VHVVLRQV� UHFRPPHQGHG� WKDW� VXFK�VROXWLRQV�VKRXOG�EHFRPH�D�SDUW�RI�WKH�RYHUDOO�SROLF\�IRU� LPSOHPHQWDWLQJ� WHFKQRORJ\� VXSSRUWHG� HGXFDWLRQ�LQWHUYHQWLRQV��6XVWDLQDELOLW\� DQG� VFDODELOLW\� RI� SURMHFW� DUH� DOVR�LVVXHV� WKDW� QHHGHG� VHULRXV� FRQVLGHUDWLRQV�� :KLOH�PRYLQJ� EH\RQG� WKH� SLORW� DQG� H[SHULPHQWDO� SKDVH��SURMHFWV� HVSHFLDOO\� WKRVH� WKDW� QHHGV� D� FRQVLGHUDEOH�ILQDQFLDO� FRQWULEXWLRQ� VKRXOG� KDYH� D� YLDEOH�VXVWDLQDELOLW\� PRGHO� IRU� XS� VFDOLQJ�� ,W� ZDV� DOVR�UHFRPPHQGHG�WKDW�LPSOHPHQWHUV�QHHGV�WR�EH�FDXWLRXV�ZKHQ� VHOHFWLQJ� DUHDV� IRU� LPSOHPHQWLQJ� ,&7� LQ�HGXFDWLRQ�SURMHFWV���3URMHFWV�VKRXOG�DOVR�QRW�ORVH�SULRULW\�RI�WKH�HGXFDWLRQ�REMHFWLYHV�� ,Q� VRPH� FDVHV� HQVXULQJ� VFKRRO�DFFRXQWDELOLW\� V\VWHP� DQG� WHDFKHUV� DWWHQGDQFH� PD\�EH�PRUH� LPSRUWDQW�WKDW�LQYHVWLQJ�WLPH�DQG�UHVRXUFHV�LQ�,&7�LQWHJUDWLRQ�LQ�VFKRROV��2QH�IDFW�WKDW�HPHUJHG�LQ� WKH�VHVVLRQV�ZDV� WKDW� ,&7V�HIIHFWLYHO\�FRPSXWHUV��



-RXUQDO�RI�$PHULFDQ�6FLHQFH���������������������������������������������������������������������������������KWWS���ZZZ�DPHULFDQVFLHQFH�RUJ�

KWWS���ZZZ�DPHULFDQVFLHQFH�RUJ HGLWRU#DPHULFDQVFLHQFH�RUJ��

LQLWLDWHG�LQ�JRYHUQPHQW�GHSDUWPHQW�DQG�VFKRROV�ZHUH�EHLQJ� XVHG� DV� GHFLVLRQ� VXSSRUW� LQ� HGXFDWLRQ��(VVHQWLDOO\��FOHDU�FULWHULD��QRUPV�DQG�VWDQGDUGV�QHHGV�WR� EH� GHYHORSHG� IRU� WKH� LQIRUPDWLRQ� WKDW� ZDV� EHLQJ�XVHG�IRU�GHFLVLRQ�PDNLQJ���
&RUUHVSRQGLQJ�$XWKRU��$]LWD�=DPDQL�0DKDEDG� %UDQFK�� ,VODPLF� $]DG� 8QLYHUVLW\��0DKDEDG��,UDQ�
&RUUHVSRQGLQJ�DXWKRU��PHKUDQ�����#\DKRR�FRP��
5HIHUHQFHV����$QQDQ�� .RIL�� 8QLWHG� 1DWLRQV� &RPPLVVLRQ�RQ� 6FLHQFH�	�7HFKQRORJ\� IRU� 'HYHORSPHQW�����������%HFNHU��+�-��7KH�LPSDFW�RI�FRPSXWHU�XVH�RQ�FKLOGUHQ¶V� OHDUQLQJ�� :KDW� UHVHDUFK� KDV� VKRZQ�DQG� ZKDW� LW� KDV� QRW�� 3DSHU� SUHVHQWHG� DW� WKH�$QQXDO� 0HHWLQJ� RI� WKH� $PHULFDQ� (GXFDWLRQDO�5HVHDUFK�$VVRFLDWLRQ�����������%HFNHU�� +�-�� :KHQ� SRZHUIXO� WRROV� PHHW�FRQYHQWLRQDO� EHOLHIV� DQG� LQVWLWXWLRQDO�FRQVWUDLQWV��1DWLRQDO�VXUYH\�RQ�FRPSXWHU�XVH�E\�$PHULFDQ�WHDFKHUV��%DOWLPRUH��0�'��&HQWHU�IRU�6RFLDO� 2UJDQL]DWLRQ� RI� 6FKRROV�� -RKQ�+RSNLQV�8QLYHUVLW\�����������&HFFKLQL��6LPRQ�	�7DODW�6KDK��,QIRUPDWLRQ��	&RPPXQLFDWLRQV� 7HFKQRORJ\� DV� D� 7RRO� IRU�(PSRZHUPHQW�� :RUOG� %DQN�(PSRZHUPHQW�6RXUFHERRN�����������&ROOLV��%�$��7KH�,7(&�3URMHFW��,QIRUPDWLRQ�WHFKQRORJ\� LQ� HGXFDWLRQ� DQG� FKLOGUHQ�� 3DULV��81(6&2��'LYLVLRQ�RI�+LJKHU�(GXFDWLRQ�����������&ROOLV��%�$���.QH]HN��*�$���.�:��/DL��.�7��0L\DVKLWD�� :�-�� 3HOJUXP�� 7�� 3ORPS� 	� 7��6DNDPRWR�� &KLOGUHQ� DQG� FRPSXWHUV� LQ� 6FKRRO��0DFKZDK��1-��/DZUHQFH�(UOEDXP�����������'DGJDUDQ�� 0�� 3ULQFLSOHV� RI� PDVV�FRPPXQLFDWLRQ��7HKUDQ��)LURR]HK�3XEOLFDWLRQV�����������)$2�� ,PSURYLQJ� DFFHVV� WR� $JULFXOWXUDO�,QIRUPDWLRQ�� �VW&RQVXOWDWLRQ� RQ� $JULFXOWXUDO�,QIRUPDWLRQ�0DQDJHPHQW�����������)DON�� 0�� DQG� :ROIPD\U�� <�� ³6HUYLFHV� DQG�PDWHULDOV�RXWVRXUFLQJ�WR�ORZ�ZDJH�FRXQWULHV�DQG�HPSOR\PHQW�� (PSLULFDO� HYLGHQFH� IURP� (8�FRXQWULHV�´� 6WUXFWXUDO� &KDQJH� DQG� (FRQRPLF�'\QDPLFV��YRO������SS����±�������������� +DNNDUDLQHQ��.��&RJQLWLYH�YDOXH�RI�SHHU� LQWHUDFWLRQ� LQ� FRPSXWHU�VXSSRUWHG�FROODERUDWLYH� OHDUQLQJ�� 3DSHU� SUHVHQWHG� DW� WKH�$PHULFDQ� (GXFDWLRQDO� 5HVHDUFK� $VVRFLDWLRQ��$(5$��$QQXDO�0HHWLQJ��6DQ�'LHJR��$SULO���±����������

���� +DUULV��5��6XFFHVV�6WRULHV�RI�5XUDO�,&7V� LQ� D�'HYHORSLQJ�(FRQRP\��5HSRUW� RI� WKH�3$1$VLD� 7HOHFHQWUH� /HDUQLQJ� DQG� (YDOXDWLRQ�*URXS¶V� 0LVVLRQ� WR� ,QGLD�� 0665)�� &KHQQDL������������ 0RKVHQL�� 0�� 6RFLRORJ\� RI�,QIRUPDWLRQ� 6RFLHW\�� 7HKUDQ�� 'LGDU�3XEOLFDWLRQV������������ 6DDGDQ�� .DPDUXGLQ�� &RQFHSWXDO�)UDPHZRUN�IRU�WKH�'HYHORSPHQW�RI�.QRZOHGJH�0DQDJHPHQW� 6\VWHP� LQ� $JULFXOWXUDO� 5HVHDUFK�DQG� 'HYHORSPHQW�� $VLD� 3DFLILF� $GYDQFHG�1HWZRUN�&RQIHUHQFH��0DOD\VLD������������ 6ZDPLQDWKDQ�� 0�� 6�� 5HVHDUFK�)RXQGDWLRQ� �0665)��� $YDLODEOH� DW�KWWS���ZZZ�PVVUI�RUJ�� ���� 1LQWK� )LYH� <HDU�3ODQ�� 9RO� ,,�� 3ODQQLQJ� &RPPLVVLRQ��*RYHUQPHQW�RI�,QGLD��1HZ�'HOKL������������� 9LUJR�� 3�� ³2LO� DQG� 9LQHJDU�� :K\�:H� 0XVW� 6SLFH� XS� ,&7� (GXFDWLRQ�´�&RPSXWHUZHHNO\�FRP��SRVWHG�-XO\������������ :RUOG� %DQN�� :RUOG� 'HYHORSPHQW�5HSRUW�� .QRZOHGJH� IRU� 'HYHORSPHQW� ��������6XPPDU\��WKH�:RUOG�%DQN���������
����������


