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,QVWUXFWLRQ� LQ� WKH�XVH�RI�,7�KDV�DOVR�SOD\HG�DQ�LPSRUWDQW� UROH�LQ�WHDFKHU�WUDLQLQJ�RUJDQL]HG�E\� ORFDO�VFKRRO�DXWKRULWLHV��%HFNHU���������7KHUH�DUH�WZR�RSSRVLWH�SHUVSHFWLYHV�RQ�WKH�UROH�RI� ,&7� LQ� VRFLHW\�� 2QH� SDUW� RI� VFKRODUV� YLHZV�FRPSXWHUV�DQG�WKH�,QWHUQHW�DV�PDJLF�HQWLWLHV�ZLWK�WKH�SRZHU� WR� WUDQVIRUP� VRFLHW\�� 7KH\� FRQVLGHU� WKH�,QWHUQHW�DV�D�QHZ�PHGLXP�RI�FRPPXQLFDWLRQ��KHOSLQJ�WR� FRSH� ZLWK� LVVXHV� RI� VRFLDO� H[FOXVLRQ�� VRFLDO�LQHTXDOLW\�� $FFRUGLQJ� WR� 0DQXHO� &DVWHOOV� �������[[[L��� WKLV� LV� RQH� RI� WKH� UHDVRQV� ³ZK\�� DIWHU� WKUHH�GHFDGHV� RI� H[LVWHQFH�� LW� HPHUJHG� IURP� VSHFLDOL]HG�FRPPXQLWLHV� LQ� WKH� ZRUOG� RI� UHVHDUFKHUV�� WHFKLHV��KDFNHUV�� DQG� FRXQWHUFXOWXUDO� FRPPXQLWLHV�� WR� FDWFK�ILUH�LQ�EXVLQHVV�DQG�LQ�VRFLHW\�DW�ODUJH´����
$SSURDFKHV�WR�,&7�GLIIXVLRQ��7KH� GLIIXVLRQ� RI� LQQRYDWLRQV� KDV� EHHQ� D� IRFXV� RI�PDQ\� UHVHDUFK� DQG� VFLHQWLILF� VWXGLHV� IURP� GLYHUVH�DFDGHPLF�DUHDV��5RJHU��������7KHUH�ZHUH�RYHU������GLIIXVLRQ�RULHQWHG�VWXGLHV�HYHQ�GXULQJ�WKH�����V�DQG�����V�DQG�UHVHDUFK�DUHDV�UDQJHG�IURP�DQWKURSRORJ\��UXUDO� VRFLRORJ\��PHGLFDO� VRFLRORJ\� WR�HGXFDWLRQDO�RU�PDVV�PHGLD� UHVHDUFK� �+DUSHU������������$V�&KDUOHV�+DUSHU������������QRWLFHV��UHVHDUFK�ILQGLQJV�LQ�WKHVH�GLYHUVH� DUHDV� KDYH� EHHQ� ³UHPDUNDEO\� FRQVLVWHQW� DQG�FXPXODWLYH´��'LIIXVLRQ�WKHRULHV�VXJJHVW�WKDW�WKHUH�DUH�VHYHUDO�W\SHV�RI� IDFWRUV� DIIHFWLQJ� WKH� VSUHDG� RI� LQQRYDWLRQV��(PSKDVL]LQJ� GLIIHUHQW� VHWV� RI� IDFWRUV�� WKHRUHWLFDO�
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SHUVSHFWLYHV� RIIHU� WKH� ZD\V� KRZ� WR� DQDO\]H� WKH�GLVVHPLQDWLRQ�RI�QHZ�WHFKQRORJLHV��LGHDV��UHIRUPV�RU�SURGXFWV�� 7KH� UHFHQW� VSUHDG� RI� LQIRUPDWLRQ�FRPPXQLFDWLRQ� WHFKQRORJLHV� LQ� VRFLHW\� KDV� UDLVHG�QHZ�DVSHFWV�LQ�GLIIXVLRQ�UHVHDUFK��$FFRUGLQJ� WR� 3DXO� $WWHZHOO� ������������ WZR� PDLQ�PHWDSKRUV� RU� LPDJHV� DUH� SUHYDOHQW� LQ� GLIIXVLRQ�UHVHDUFK�� +H� FODVVLILHV� WKH� GLIIXVLRQ� WKHRULHV� LQWR� ��PDLQ�FDWHJRULHV�� ����DGRSWHU� VWXGLHV��DQG�����PDFUR�GLIIXVLRQ�WKHRULHV��7KH� ILUVW� JURXS� LPSOLHV� WKHRULHV� ZKLFK� H[SODLQ� WKH�SDWWHUQV� RI� LQQRYDWLRQ� GLIIXVLRQ� LQ� UHODWLRQ� WR�FRPPXQLFDWLRQ�IORZV��7KH�GLIIXVLRQ�UHVHDUFK�IRFXVHV�RQ� DGRSWLRQ� E\� LQGLYLGXDOV� �RU� E\� VLQJOH�RUJDQL]DWLRQV�� DQG� LQYHVWLJDWHV� WKH� LPSDFW� RI� VXFK�IDFWRUV�DV�WKH�QDWXUH�RI�LQQRYDWLRQ��FKDUDFWHULVWLFV�RI�DGRSWHUV�� GLIIXVLRQ� QHWZRUNV� DQG� RWKHU�� �$WWHZHOO�������+DUSHU��������7KH�PRVW�ZLGHVSUHDG� WKHRU\�RI� LQQRYDWLRQ�GLIIXVLRQ�LV� SUHVHQWHG� E\� (YHUHWW� 5RJHUV�� $FFRUGLQJ� WR� WKLV�WKHRU\�� GLIIXVLRQ� LV� WKH� SURFHVV� E\� ZKLFK� DQ�LQQRYDWLRQ�LV�FRPPXQLFDWHG�WKURXJK�FHUWDLQ�FKDQQHOV�RYHU� WLPH� DPRQJ� WKH� PHPEHUV� RI� D� VRFLDO� V\VWHP��5RJHUV����������WKXV�WKH�PDLQ���HOHPHQWV��ZKLFK�DUH�LGHQWLILDEOH�LQ�HYHU\�GLIIXVLRQ�UHVHDUFK�VWXG\��DUH�����DQ� LQQRYDWLRQ�� ���� FRPPXQLFDWLRQ� WKURXJK� FHUWDLQ�FKDQQHOV������WLPH�DQG�����PHPEHUV�RI�VRFLDO�V\VWHP��7KH� ILUVW� HOHPHQW�±� LQQRYDWLRQ� �� LV�FRQVLGHUHG� WR�EH�DQ\�LGHD��SUDFWLFH��RU�PDWHULDO�DUWLIDFW�SHUFHLYHG�WR�EH�QHZ� E\� WKH� DGRSWLQJ� RUJDQL]DWLRQ� RU� LQGLYLGXDO��5RJHUV� ������� ,Q� RXU� FDVH�� ZH� DQDO\VH� ,&7�FRPPXQLFDWLRQ� WKURXJK� FHUWDLQ� FKDQQHOV� DPRQJ� WKH�PHPEHUV�RI�UXUDO�FRPPXQLWLHV��7KH�SRWHQWLDO�DGRSWHUV�FDQ�ILQG�DERXW�QHZ�LGHDV�MXVW�LQ� FDVH� WKH\� DUH� LQIRUPHG� DERXW� WKHP�� WKXV� WKH�GLIIXVLRQ� SURFHVV� LPSOLHV� WKH� VHFRQG� HOHPHQW� ��FRPPXQLFDWLRQ� WKURXJK�FHUWDLQ�FKDQQHOV��$FFRUGLQJ�WR� 5RJHUV� �������� LQQRYDWLRQV� VXFK� DV� ,&7� FDQ� EH�WUDQVPLWWHG� WR� WKH� UHFHLYHU� XVLQJ� �� W\SHV� RI�FRPPXQLFDWLRQ�FKDQQHOV������LQWHUSHUVRQDO�FKDQQHOV��DQG�����PDVV�PHGLD�FKDQQHOV���)LUVW� W\SH� LPSOLHV� GLUHFW� �H�J�� IDFH�WR�IDFH��FRPPXQLFDWLRQ�EHWZHHQ�WUDQVPLWWHU�DQG�UHFHLYHU��DQG�WKH� VHFRQG� W\SH� LQFOXGHV� JRYHUQPHQWDO� SROLFLHV�FRPPXQLFDWHG� WKURXJK� 79�� UDGLR�� QHZVSDSHUV�� HWF��7KLV� H[LVWLQJ� GLVFRXUVH�PDNHV� DQ� LPSDFW� RQ� EHOLHIV�DQG�DWWLWXGHV�RI�SHRSOH�WRZDUG�,&7�XVH�DQG�LV�RQH�RI�WKH�PHDQV�IRU�,&7�GLIIXVLRQ�DPRQJ�VRFLHW\�PHPEHUV��7KH� VHFRQG� JURXS� RI� WKHRULHV� �� PDFUR�GLIIXVLRQ�WKHRULHV�±�H[DPLQHV�WKH�GLIIXVLRQ�RI�QHZ�WHFKQRORJLHV�DFURVV� HQWLUH� SRSXODWLRQV�� FRPPXQLWLHV�� VRFLHW\��6SHHG� RI� DGRSWLRQ� GHSHQGV� RQ� VXFK� IDFWRUV� DV�SRSXODWLRQ� VL]H� RI� DQ� DUHD�� WKH� GLVWDQFH� R� WKDW� DUHD�IURP�RWKHU�FHQWHUV�RI�SRSXODWLRQ��$WWHZHOO������������-RKQ�&DUH\��������GLVWLQJXLVKHV�PDUNHWSODFH�IDFWRUV�DV�D�VHSDUDWH�JURXS�LQ�GLIIXVLRQ�UHVHDUFK��7KLV�JURXS�

LQFOXGHV� SULFLQJ� SROLF\�� UHSODFHPHQW� F\FOHV�� 7KH�SULFH� RI� LQQRYDWLRQ� �QHZ� SURGXFW�� WHFKQRORJ\��VHUYLFH�� HWF���KDV�DQ�LPSRUWDQW�UROH� LQ�WKH�SURFHVV�RI�DGRSWLRQ� E\� WKH� SXEOLF��*HQHUDOO\� QHZ� SURGXFWV� DUH�LQWURGXFHG�DW�D�KLJK�SULFH��DV�HDUO\�PDQXIDFWXULQJ�LV�PRUH�H[SHQVLYH��GXH�WR�WKH�FRVWV�DVVRFLDWHG�ZLWK�WKH�UHVHDUFK� DQG� GHYHORSPHQW� RI� WKH� SURGXFW�� ORZ� VFDOH�RI�SURGXFWLRQ���$V�-RKQ�&DUH\��������DUJXHV��D�QHZ�WHFKQRORJ\�KDV�WR�ILQG�VRPH�HDUO\�XVHUV�ZKR�DUH�DEOH�DQG� ZLOOLQJ� WR� SD\� D� KLJK� SULFH� IRU� WKH� SURGXFW� RU�VHUYLFH�LQ�RUGHU�WR�DFKLHYH�WKH�HFRQRPLHV�RI�VFDOH�LQ�PDQXIDFWXULQJ� WKDW� FDQ� UHGXFH� WKH� SULFH� IRU� WKH�JHQHUDO�SXEOLF��7KH�PDVV�SURGXFWLRQ�UHGXFHV�WKH�FRVWV�DQG�WKH�SULFH�RI� WKH� SURGXFW�� 7\SLFDO� H[DPSOHV� RI� VXFK� SULFLQJ�SROLF\� DUH� LQWURGXFWLRQ� RI� UDGLR�� EODFN� ZKLWH� DQG�FRORU�79V��WHOHSKRQH�FRQQHFWLRQ��7KH�LQLWLDO�SULFH�RI�WKH� QHZ� WHFKQRORJ\� ZDV� YHU\� H[SHQVLYH� IRU� DQ�DYHUDJH� KRXVHKROG� DQG� WKH� WHFKQRORJ\� ZDV� QRW�ZLGHO\� XVHG�� EXW� WKH� GHFUHDVH� LQ� SULFH� UHVXOWHG� LQ� D�ZLGHU�DGRSWLRQ��%XW�� DV� -RKQ� &DUH\� ������� DUJXHV�� WKH� SHUVRQDO�FRPSXWHU� KDV� IROORZHG� D� GLIIHUHQW� SULFLQJ� SDWWHUQ��³UDWKHU� WKDQ� GURS� WKH� SULFH� RI� SHUVRQDO� FRPSXWHUV��PDQXIDFWXUHUV�KDYH�LQFUHDVHG�WKH�FDSDELOLWLHV�RI�3&V�HDFK� \HDU´�� 5HSODFHPHQW� F\FOHV� DUH� DOVR� LPSRUWDQW��7KH� JURZWK� RI� VRPH� WHFKQRORJLHV� LV� OLQNHG� WR� WKH�SXUFKDVH� RI� RWKHU�PHGLD�� ,Q� WKLV� VHQVH�� UHSODFHPHQW�F\FOHV� IRU� H[LVWLQJ� PHGLD� FDQ� SURYLGH� DQ� LPSRUWDQW�ZD\� WR� LQWURGXFH� QHZ�PHGLD�� )RU� H[DPSOH�� LQ� 8�6��KRXVHKROGV��WKH�DYHUDJH�FRORU�79�LV�UHSODFHG�DIWHU���\HDUV��WKH�DYHUDJH�WHOHSKRQH�DQVZHULQJ�PDFKLQH�DIWHU�� \HDUV� DQG� WKH� DYHUDJH� SHUVRQDO� FRPSXWHU� DIWHU� ��\HDUV��&DUH\��������,QIRUPDWLRQ�WHFKQRORJ\�LV�WKH�FRUH�HOHPHQW�DQDO\]LQJ�WKH�QHZ��JOREDO��NQRZOHGJH�EDVHG�VRFLHW\��,Q�WRGD\¶V�ZRUOG� WKH� XVH� RI� ,&7� EHFRPHV� RQH� RI� WKH� PRVW�LQIOXHQWLDO� IDFWRUV� WKDW� GHWHUPLQH� ERWK� WKH� SUHVHQW�SHUIRUPDQFH�DQG�WKH�IXWXUH�FRQGLWLRQV�IRU�WKH�SHUVRQ��7KH�,QWHUQHW�RIIHUV�D�YDULHW\�RI�ZD\V�IRU�LQWHUDFWLRQ��/HOLD� *UHHQ� ����������� GLVWLQJXLVKHV� �� ZD\V� RI�LQWHUDFWLRQ�� ���� LQIRUPDWLRQ� DFFHVV� DQG� UHWULHYDO�� ����SULYDWH�LQWHUDFWLYH�FRPPXQLFDWLRQ�ZLWK�LQGLYLGXDOV�RU�VPDOO�JURXSV�DQG�����SXEOLF� LQWHUDFWLRQV��%XW�XQHTXDO�RSSRUWXQLWLHV� WR�XVH� WKH�,QWHUQHW�HOLPLQDWH� WKLV�YDULHW\�RI� LQWHUDFWLRQ��:KHQ�ZH� WDON� DERXW� WKH� LPSDFW� RI� QHZ� LQIRUPDWLRQ�FRPPXQLFDWLRQ� WHFKQRORJLHV� RQ� WKH� VRFLHW\�� ZH�DQDO\]H�PDLQO\�WZR�DVSHFWV�RI�LPSDFW±�QHWZRUNHG�RU�VRFLDOO\�H[FOXGHG�SHRSOH��&RQWHPSRUDU\� VFLHQWLVWV� KDYH� IRUPXODWHG� WKH� WHUPV�OLNH� LQIRUPDWLRQ� SRRU� DQG� LQIRUPDWLRQ� ULFK� �*UHHQ�������� $Q� DSSURDFK� OLNH� WKLV� HPSKDVL]HV� WKH�FLUFXPVWDQFHV� RI� SHRSOH� ZLWK� DFFHVV� WR� PLQLPDO� RU�ODUJH� DPRXQWV� RI� LQIRUPDWLRQ�� 3HRSOH� ZKR� GR� QRW�KDYH�RU�KDYH�OLPLWHG�DFFHVV�WR�LQIRUPDWLRQ�UHVRXUFHV�
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�QRQ�KDYHV�RI�LQIRUPDWLRQ�RU�LQIRUPDWLRQ�SRRU��DUH�LQ�WKH� VRFLDO� SRVLWLRQ� ORZHU� WKDQ� LQIRUPDWLRQ� ULFK��7KH�SROLFLHV�EDVHG�RQ� WKH�LGHD�RI�IXQGDPHQWDO�HTXLW\�DUH�WKDW� DOO� SHRSOH� VKRXOG� KDYH� ³WURXEOH�IUHH� DFFHVV� WR�LQIRUPDWLRQ´� DQG� WKLV� ZLOO� SURPRWH� HTXDOLW\� �*UHHQ������������2I� FRXUVH�� QRW� HYHU\WKLQJ� GHSHQGV� RQ� WKH� DFFHVV��³$FFHVV�WR�WHFKQRORJ\�GRHV�QRW�QHFHVVDULO\�OHDG�WR�LWV�XVH�� DQG� LQIRUPDWLRQ� GRHV� QRW� QHFHVVDULO\� IXHO� VHOI�HPSRZHULQJ� DFWLYLW\´� �*UHHQ� ����������� $V� /HOLD�*UHHQ�DUJXHV��DFFHVV�LV�D�QHFHVVDU\��EXW�E\�QR�PHDQV�VXIILFLHQW�� FRQGLWLRQ� RI� HTXLWDEOH� SDUWLFLSDWLRQ�� 7R�WDON� VLPSO\� LQ� WHUPV� RI� HTXLW\� RI� DFFHVV� LJQRUHV� WKH�IDFW� WKDW� HIIHFWLYH� LQWHUDFWLRQ� LQ� WKH� LQIRUPDWLRQ�VRFLHW\� UHTXLUHV� KLJK� OHYHOV� RI� PRWLYDWLRQ� DQG�VXVWDLQHG� HIIRUW�� 6XFK� NHHQQHVV� WR� LQWHUDFW� ZLWK� WKH�WHFKQRORJ\� RI� LQIRUPDWLRQ� FDQQRW� EH� DVVXPHG��&RQWLQXLQJ�PRWLYDWLRQ�LV�SHUKDSV�WKH�NH\�GHWHUPLQDQW�RI� VXFFHVVIXO� SDUWLFLSDWLRQ� ±� PRUH� LPSRUWDQW� WKDQ�DFFHVV� SHU� VH� �*UHHQ� ������ ������ 7KH� GLIIXVLRQ� RI�,&7�DQG� DGRSWLRQ� LQ� HYHU\GD\� OLIH�DFWLYLWLHV� VXFK�DV�H�OHDUQLQJ�� HFRPPHUFH�� H�EDQNLQJ�� HWF�� DUH� UDWKHU�FRPSOLFDWHG� SKHQRPHQD�� GHSHQGLQJ� RQ� YDULRXV�FKDUDFWHULVWLFV� RI� DQ� LQGLYLGXDO� DQG� D� FHUWDLQ� VRFLDO�V\VWHP��&RQVLGHULQJ�WKH�XVH�RI�WKH�,QWHUQHW��LW�LV�REYLRXV�WKDW�VRFLR�GHPRJUDSKLF� FKDUDFWHULVWLFV� GHWHUPLQH� D� JDS�EHWZHHQ� GLIIHUHQW� JURXSV� RI� WKH� SRSXODWLRQ��$FFRUGLQJ� WR� WKH� GDWD� RI� D� VXUYH\�'LJLWDO�/LWKXDQLD������� SHUIRUPHG� LQ� WKH� IUDPHZRUN� RI� D� VWXG\�/LWKXDQLDQ� ,QIRUPDWLRQ� 6RFLHW\�� FDUULHG� RXW� E\� 7KH�2SHQ� 6RFLHW\� )XQG� �âDXODXVNDV�� ������� WKH� ,QWHUQHW�DQG� RWKHU� LQIRUPDWLRQ� WHFKQRORJLHV� DUH�PDLQO\� XVHG�E\�\RXQJ��HGXFDWHG��ZHOO�SDLG�DQG�XUEDQ�FRQVXPHUV��7KH�VWDWLVWLFDO�GDWD�RI�WKLV�VXUYH\�VKRZHG�WKDW�SHRSOH�DW� WKH� DJH� RI� ��� ±� ���� ZKR� KDYH� DFTXLUHG� KLJKHU�HGXFDWLRQ�RU�OLYH��RU�DLP�DW�OLYLQJ�LQ�9LOQLXV��.DXQDV�DQG�RWKHU�PDMRU�FLWLHV�RI� WKH�FRXQWU\��DQG�KDYH�KLJK�LQFRPH� DUH� WKH� PRVW� LQYROYHG� LQ� WKH� SURFHVVHV� RI�LQIRUPDWLRQ�VRFLHW\�GHYHORSPHQW��âDXODXVNDV���������$FFRUGLQJ� WR� WKH� VWDWLVWLFDO� GDWD�� WKH� ORZHVW�DZDUHQHVV� RI� WKH� SURFHVVHV� DQG� RSSRUWXQLWLHV� RI�LQIRUPDWLRQ� VRFLHW\� GHYHORSPHQW� LV� DPRQJ� WKH�/LWKXDQLDQV�RYHU�����ZKR�KDYH�DFTXLUHG�VHFRQGDU\�RU�VSHFLDO� VHFRQGDU\� HGXFDWLRQ�� OLYH� LQ� YLOODJHV�� UXUDO�FHQWUHV� RU� WRZQV� DQG� KDYH� UDWKHU� ORZ� LQFRPH��âDXODXVNDV���������,W�LV�REYLRXV�WKDW�GLIIHUHQW�VRFLR�GHPRJUDSKLF� FKDUDFWHULVWLFV� KDYH� GHWHUPLQHG� D� JDS�EHWZHHQ�GLIIHUHQW�JURXSV�RI�WKH�SRSXODWLRQ��7KLV�FDQ�OHDG� WR� WKH� LQIRUPDWLRQ� JDS�� ZKHQ� RQH� SDUW� RI� WKH�SRSXODWLRQ�XVHV�GLJLWDO� GHYLFHV��ZKLOH� WKH�RWKHU�SDUW�RI� WKH� SRSXODWLRQ� LV� LQ� D� GLJLWDO� GLYLGH�� 7KXV� WKH�UHVLGHQWV�RI�UXUDO�FRPPXQLWLHV�DUH�DW�WKH�ULVN�RI�EHLQJ�LQ�D�GLJLWDO�GLYLGH�RU�HYHQ�LQ�D�VRFLDO�H[FOXVLRQ���&RQFOXVLRQV�

7KLV� VWXG\� VXJJHVWV� WKDW� UXUDO� UHVLGHQWV�FRQVLGHU� WKH�,QWHUQHW� DV� D� XVHIXO� PHDQ� DQG� QHZ� RSSRUWXQLW\� IRU�EHLQJ� LQYROYHG� LQ� HYHU\GD\� OLIH� SURFHVVHV�� %XW� DOVR�WKH\�LQGLFDWH�VRPH�REVWDFOHV�WKDW�,&7�GLIIXVLRQ�PHHWV�LQ�/LWKXDQLD��1RQ�HTXDO�,&7�LQIUDVWUXFWXUH�DW�UHJLRQDO�OHYHO��WKH�ORZ�QXPEHU�RI�SURIHVVLRQDOV�ZKR�PDLQWDLQ�WKH�QHWZRUN�DQG�SURYLGH�,&7�VHUYLFH�LQ�UXUDO�UHJLRQV�RI�/LWKXDQLD��ODFN�RI�NQRZOHGJH�LQ�IRUHLJQ�ODQJXDJHV��DQG� UHODWLYHO\� KLJK� FRVWV� RI� ,&7� �WKH� SULFHV� IRU� WKH�,QWHUQHW� DFFHVV� RU� SHUVRQDO� FRPPXWHU¶V� ERWK�KDUGZDUH� DQG� VRIWZDUH�� DUH� WKH� PDLQ� REVWDFOHV� IRU�UXUDO�UHVLGHQWV�WR�XVH�WKH�,QWHUQHW��3XEOLF� DFFHVV� LV� HPSKDVLVHG� DV� RQH� RI� WKH� ZD\V� LQ�PDNLQJ� WKH� ,QWHUQHW� DYDLODEOH� WR� JUHDWHU� QXPEHUV� RI�LQGLYLGXDOV� DQG� ILUPV� LQ� UXUDO� UHJLRQV� RI� /LWKXDQLD��6WDWLVWLFDO� GDWD� VKRZ� WKDW� VRFLDOO\� H[FOXGHG� JURXSV��UHWLUHG�� HOGHUO\� DQG� XQHPSOR\HG� SHRSOH�� XVH� WKH�,QWHUQHW� YHU\� OLWWOH� RU� GR� QRW� XVH� LW� DW� DOO�� 7KLV� FDVH�VWXG\�DOVR�VXJJHVWV�WKDW�WKH�PHWKRGRORJ\�RI�WKH�SLORW�VWXG\� VKRXOG� EH� UHYLVHG�� EHFDXVH� LW� LV� TXLWH�FRPSOLFDWHG�WR�DQVZHU�WKH�TXHVWLRQ�DERXW�WKH�LPSDFW�RI� ,&7� RQ� VRFLDO� H[FOXVLRQ�� 'DWD� VKRZ� WKDW� SHRSOH�FRQVLGHU� WKDW� WKHUH� LV� D� WKUHDW�RI� VRFLDO�H[FOXVLRQ�RI�VRPH�JURXSV� �,&7�QRQ�XVHUV�� LQ�/LWKXDQLD��%XW� WKH\�DUH� DOVR� SRVLWLYH� DERXW� WKH� UROH� RI� WKH� ,QWHUQHW� LQ�VROYLQJ� SUREOHPV� RI� H[FOXVLRQ�� 7KH� XVH� RI� WKH�,QWHUQHW� LV� FRQVLGHUHG� DV� DQ� HIIHFWLYH� PHDQ� WR�LQWHJUDWH�VRFLDOO\�H[FOXGHG�SHRSOH�LQWR�VRFLHW\¶V�OLIH��EHFDXVH�OLYLQJ�LQ�UXUDO�UHJLRQ�LV�QRW�WKH�NH\�LVVXH�IRU�EHLQJ�H[FOXGHG��$ 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�
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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��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���7KLV� SDSHU� LV� D� PXOWLGLVFLSOLQDU\� VWXG\� RI� ,&7�LQLWLDWLYHV� IRU� UXUDO� GHYHORSPHQW�� ,W� HPSKDVL]HV�DGRSWLRQ� RI� D� PRUH� V\VWHPDWLF� DSSURDFK� IRU�LQWHJUDWLQJ� 7UDGLWLRQDO� .QRZOHGJH� 6\VWHPV� �7.6��DQG� ,&7� LQSXWV� WR� HQVXUH� VXVWDLQDELOLW\� RI� UXUDO� H�JRYHUQDQFH�SURMHFWV��7KH�VWXG\�RI�OLWHUDWXUH�UHODWHG�WR�UXUDO� GHYHORSPHQW� DQG� H�JRYHUQDQFH� KDV� LQGLFDWHG�YDULRXV� LVVXHV� LPSHGLQJ� VXFFHVV� RI� VXFK� LQLWLDWLYHV��7KH�PDLQ�LVVXHV�DUH�ODFN�RI�ORFDOL]DWLRQ�RI�FRQWHQW�IRU�UXUDO� FRPPXQLWLHV� DQG� LQDGHTXDWH� SDUWLFLSDWLRQ� RI�UXUDO�FRPPXQLWLHV� LQ�GHVLJQ�RI� UXUDO� ,&7� LQLWLDWLYHV��7KH� VWXG\� WKHUHIRUH� VXJJHVWV� WKH� XVH� WKH� V\VWHPV�DSSURDFK� WR� LQWHJUDWH� WKH� UHOHYDQW� 7.6� DORQJ� ZLWK�,&7�LQLWLDWLYHV�LQ�WKH�GHVLJQ�RI�H�JRYHUQDQFH�V\VWHPV�IRU� UXUDO� GHYHORSPHQW�� 7KLV� SDUWLFLSDWRU\� DSSURDFK�FDQ� OHDG� WR� FUHDWLRQ� RI� PRUH� DFFHSWDEOH� DQG�VXVWDLQDEOH�H�JRYHUQDQFH�SURMHFWV�5HJDUGOHVV� RI� WKH� ZLGH� GLIIHUHQFHV� LQ� ,&7� DFFHVV�EHWZHHQ� ULFK� DQG� SRRU� FRXQWULHV� DQG� EHWZHHQ�GLIIHUHQW� JURXSV� LQ� WKH� FRXQWU\�� WKHUH� DUH� FRQFHUQV�WKDW� FKDOOHQJH� WKH� DSSOLFDWLRQ� RI� ,&7� LQ� HGXFDWLRQ�ZLWK� WKH� H[LVWLQJ� GLIIHUHQFHV� DPRQJ� WKH� OLQHV� RI�HFRQRPLF�� VRFLDO�� FXOWXUDO�� JHRJUDSKLF� DQG� JHQGHU�

ZLOO� EH� EURDGHU�� (YHU\RQH� HTXDO� RSSRUWXQLWLHV� LQ�WHUPV� RI� VXLWDELOLW\� IRU� SDUWLFLSDWLRQ� DUH� QHFHVVDU\��EXW� DFFHVV� WR� YDULRXV� IDFWRUV�� HLWKHU� DV� XVHUV� RU� DV�SURGXFHUV� WKURXJK� WKHLU� VRXUFHV� LV� GLIILFXOW� DQG�KHDY\�� 7KHUHIRUH�� WKH� SULPDU\� GLIIHUHQFHV� HQKDQFH�DQG� HYHQ� JURZ�� &RQVHTXHQWO\�� SURJUDPPHUV
�LQWHUQDWLRQDO� HGXFDWLRQ� LV� IDFHG� ZLWK� D� GLIILFXOW�FKDOOHQJH�DQG�KRZ�WR�KHOS�VROYH�WKH�SUREOHP�DQG�LWV�GHYHORSPHQW��3URPRWLQJ� ,&7� LQ� HGXFDWLRQ�� ZKHQ� GRQH� ZLWKRXW�FDUHIXO�VWXG\��FDQ�OHDG�WR�WKH�PDUJLQDOL]DWLRQ�RI�WKRVH�ZLWK� PRUH� IDYRUDEOH� FRQGLWLRQV� DUH� XQNQRZQ�� )RU�H[DPSOH�� �ZRPHQ� FRPSDUHG� ZLWK� PHQ�� EHFDXVH� RI�LOOLWHUDF\�� ODFN�RI�KLJKHU�HGXFDWLRQ�� ODFN�RI�WLPH�DQG�PRELOLW\� DQG�SRYHUW\�� FRQWUROOLQJ� DFFHVV� WR� ,&7�DQG�IHZHU� RSSRUWXQLWLHV� IRU� WUDLQLQJ� DUH� UHOHYDQW�� $OVR��PRUH� ER\V� WKDQ� JLUOV
� DFFHVV� WR� FRPSXWHUV� DW� KRPH�DQG� VFKRRO� DUH� QRW� VWUDQJH� WR� VD\� WKDW� LI�PRUH� ER\V�WKDQ� JLUOV� DUH� ZLOOLQJ� WR� ZRUN�ZLWK� FRPSXWHUV�� 7KH�UHSRUW� RI� WKH� 8QLYHUVLW\� $VVRFLDWLRQ� RI� $PHULFDQ�:RPHQ� LV� WKDW� �$OWKRXJK� VRPH� JLUOV� KDYH� DQ�LPSRUWDQW� JHQGHU�JDS�KDYH�EHHQ� OLPLWHG��EXW� WRGD\
V�WHFKQRORJ\�� WHFKQRORJ\� FOXE�� DQG� ER\V� LQ� SXEOLF�VFKRROV� ZKLOH� LWV� RZQ� SUREOHPV� DQG� SURJUDPV� DUH�VHWWOHG� JLUOV� XVH� FRPSXWHUV� IRU�ZRUG� SURFHVVLQJ� WKH�EUDQG��

&RUUHVSRQGLQJ�$XWKRU��0RKDPPDG�$EHGL��'HSDUWPHQW�RI�$JULFXOWXUH�DQG�1DWXUDO�5HVRXUFH��0DKDEDG� %UDQFK�� ,VODPLF� $]DG� 8QLYHUVLW\��0DKDEDG��,UDQ�(�PDLO��DEHGL���#\DKRR�FRP��
5HIHUHQFHV���� %HFNHU�� +�-�� 7KH� LPSDFW� RI� FRPSXWHU� XVH� RQ�FKLOGUHQ¶V� OHDUQLQJ��:KDW� UHVHDUFK� KDV� VKRZQ�DQG� ZKDW� LW� KDV� QRW�� 3DSHU� SUHVHQWHG� DW� WKH�$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��
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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\������������������


