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,W�LV�QRZ�XQLYHUVDOO\�DFFHSWHG�WKDW�VXVWDLQDELOLW\�LV�WKH�JDPH�FKDQJHU�IRU�ERWK�GHYHORSLQJ�
DQG�PRUH�GHYHORSHG�QDWLRQV�LQ�WKH���VW�FHQWXU\��5HFHQWO\��D�YROXPH�ZDV�SXEOLVKHG�E\�
WKH�3ULQFHWRQ�8QLYHUVLW\�3UHVV�HQWLWOHG��3XUVXLQJ�6XVWDLQDELOLW\��ZKLFK�SUHVHQWV� VRPH�
WKRXJKW�SURYRNLQJ�LVVXHV�RQ�WKH�VXEMHFW�RI�VXVWDLQDELOLW\�DQG�JURZWK�

7KLV�YROXPH�PDGH�LW�FOHDU�WKDW�LW�ZLOO�KHOS�VXSSRUW�WHDFKLQJ�DQG�UHVHDUFK�ZKLFK�́ GHDOV�
ZLWK�VXVWDLQDELOLW\� LQ�SDUWLFXODU�VHFWRUV�VXFK�DV�HQHUJ\�� IRRG��ZDWHU��DQG�FLWLHV��RU� LQ�
SDUWLFXODU�UHJLRQV�RI�WKH�ZRUOGµ��0DWVRQ�HW�DO����������$PRQJ�RWKHU�WKLQJV��WKH�YROXPH�

DFWLRQV�WR�SURPRWH�VXVWDLQDELOLW\µ��0DWVRQ�HW�DO����������7ZR�LVVXHV�KDYH�EHHQ�LPSRUWDQW�
LQ�WKLV�UHVSHFW�����XQORFNLQJ�WKH�VXVWDLQDEOH�JRRGV�JRYHUQDQFH�SURFHVV�RI�D�QDWLRQ�IRU�

WKH�DERYH��WKH�LQWHUGLVFLSOLQDU\�QDWXUH�RI�VXVWDLQDEOH�GHYHORSPHQW�ZRXOG�SOD\�D�PDMRU�
UROH�LQ�WKH�SURVSHULW\�RU�ZHDOWK�FUHDWLRQ�RI�D�QDWLRQ�

,Q� D� GHYHORSLQJ� FRXQWU\� FRQWH[W�� WKH� IROORZLQJ� DUH� WKH� LPSRUWDQW� LVVXHV� IRU� WKH�
DFKLHYHPHQW�RI�VXVWDLQDEOH�JURZWK��LQQRYDWLRQ��WUDQVIRUPDWLRQ�RI�VRFLHW\��VXVWDLQDEOH�
JRRG�JRYHUQDQFH��ERWK�QDWLRQDO�DQG�ORFDO���HWF��7KH�PDMRU�LVVXH�DW�SUHVHQW�LV�WKH�ZD\�
FKDQJHV�DUH�WDNLQJ�SODFH��D�WUDQVLWLRQ�WR�JHW�ULFK��6RPH�QDWLRQV�DUH�RQ�WKH�YHUJH�RI�KDY�
LQJ�UHODWLYH�SURVSHULW\��EXW XQZDUUDQWHGO\�NHSW
RI�GLJLWDO�UHYROXWLRQ�

EDFN�EXUQHU

WR�JURZ�PRUH��DQG�WKH�VKDUH�RI�WKH�FDNH�E\�WKH�VRFLHW\��GLVWULEXWLRQ�RI�LQFRPH��ZRXOG�
WDNH�LWV�FRXUVH��LW�FDQ�ORRN�DIWHU�LWVHOI�LQ�LWV�RZQ�ULJKW��8QIRUWXQDWHO\��WKLV�KDV�QRW�EHHQ�
IRXQG�WUXH��VR�IDU�



+DYLQJ� VDLG� WKLV�� OHW� XV� UHWXUQ� WR� WKH� VXEMHFW� RI� VXVWDLQDEOH� JURZWK� DQG� GLJLWDO�
GLVUXSWLRQ��6XVWDLQDEOH�JURZWK�LV�LPSRUWDQW�LQ�WKH�WUDQVLWLRQ�SHULRG�RI�SURVSHULW\�RI�
D�QDWLRQ��:KDW�LV�WUDQVLWLRQ"�,W�PHDQV��OHDYLQJ�WKH�SDVW�EHKLQG��HQMR\LQJ�D�UHODWLYH�
SURVSHULW\�QRZ��DQG�ORRNLQJ�IRUZDUG�WR�D�SURVSHURXV�IXWXUH��0F,QWRVK���������$OO�QD�
WLRQV�KDYH�EHHQ�WKURXJK�VXFK�D�SURFHVV�VLQFH�WKH�WLPH�RI�WKH�LQGXVWULDO�UHYROXWLRQ��
$FFRUGLQJ�WR�PDQ\�GHYHORSPHQW�H[SHUWV��&KLQD��,QGLD�DQG�RWKHU�ODUJH�QDWLRQV�RI�$VLD�
DQG�IRUPHU�VWDWHV�RI�WKH�6RYLHW�8QLRQ�DUH�LQ�WUDQVLWLRQ�QRZ�DQG�VDWLVI\�WKLV�SURFHVV�WR�
SURVSHULW\�

$OO�KDYH�EHHQ�ORRNLQJ�IRUZDUG�WR�DWWDLQLQJ�SURVSHULW\�LQ�WKLV�HUD�RI�JOREDOLVDWLRQ�DQG�
GLJLWDO�UHYROXWLRQ��2QH�FDQQRW�GHQ\�WKH�IDFW�WKDW�VXVWDLQDELOLW\�EHFRPHV�WKH�PDMRU�
LVVXH�IRU�DOO�WUDQVLWLRQ�VWDWHV��LQFOXGLQJ�%DQJODGHVK��7KH�PRVW�LPSRUWDQW�LVVXH�XQGHU�

XVH�RI�WKHVH�WR�FUHDWH�ZHDOWK�ZLWKLQ�WKH�VKRUWHVW�SRVVLEOH�WLPH��,Q�%DQJODGHVK��LW�LV�
ZHOO�NQRZQ�WKDW�EHWZHHQ������DQG�������LQ�ERWK�SROLWLFDO�DQG�HFRQRPLF�WHUPV��WKH�

�
HUQDQFH�EURXJKW�SURVSHULW\�LQ�VHYHUDO�VHFWRUV�RI�WKLV�QDWLRQ��VXFK�DV�IRRG��WUDQVSRUW��
KHDOWK�DQG�VDQLWDWLRQ��HGXFDWLRQ��PDFURHFRQRPLF�VWDELOLW\��HWF��,W�LV��KRZHYHU��KDUG�

VXVWDLQDELOLW\��RU�SXUVXHG�VXVWDLQDEOH�JURZWK�DQG�D�GHYHORSPHQW�DJHQGD�

6XVWDLQDEOH�'HYHORSPHQW

�

IRU�:RUOG�&RPPLVVLRQ�RQ�(QYLURQPHQW�	�'HYHORSPHQW�LQ������

´6XVWDLQDEOH� GHYHORSPHQW� LV� GHYHORSPHQW� WKDW� PHHWV� WKH� QHHGV� RI� WKH�
SUHVHQW� ZLWKRXW� FRPSURPLVLQJ� WKH� DELOLW\� RI� IXWXUH� JHQHUDWLRQV� WR�PHHW�
WKHLU�RZQ�QHHGV�µ

RI�QHHGV��ZKLFK�XQGHUOLQHV�WKDW�WKH�ZRUOG�VKRXOG�SULRULWLVH�WKH�QHHGV�RI�WKH�SRRU��
VHFRQG��WKH�LGHD�RI�OLPLWDWLRQV��ZKLFK�UHPLQGV�WKH�ZRUOG�WKDW�LW�VKRXOG�XVH�UHVRXUFHV�
DYDLODEOH�LQ�WKH�HQYLURQPHQW�ZLWK�WHFKQRORJ\�DQG�VRFLDO�RUJDQLVDWLRQ�LQ�D�UHVSRQVLEOH�
PDQQHU��$V�ZH�DOO�NQRZ��WKH�8QLWHG�1DWLRQV�LQWURGXFHG�D�JOREDO�SURJUDPPH�LQ�-DQXDU\�
�����FDOOHG�6XVWDLQDEOH�'HYHORSPHQW�*RDOV��6'*V��WR������

*OREDO�KLJKHU�HGXFDWLRQ�GHYHORSPHQW�LQ�PRGHUQ�WLPHV�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�
HOHPHQWV�RI�DQ\�VRFLHW\��QRW�MXVW�WR�JLYH�RU�WUDQVIHU�NQRZOHGJH��LW�LV�DOVR�D�FRUH�FHQWUH�



DW�ODUJH��6FLHQFHV��VRFLDO�VFLHQFHV�DQG�RWKHU�UHOHYDQW�GLVFLSOLQHV�SOD\�PDMRU�UROHV�LQ�

GLVFRYHULHV�

�
RJLHV��� IRU�H[DPSOH�� LPPHGLDWHO\�FRPH�WR�PLQG��&HUWDLQO\�� LQ�DJULFXOWXUDO� VFLHQFHV�
WKH� DFKLHYHPHQWV� RYHU� WKH� ODVW� WKUHH� GHFDGHV� KDYH� EHHQ� RYHUZKHOPLQJ�� UHWDLQLQJ�
VXVWDLQDELOLW\�LQ�FURSV�DQG�KRUWLFXOWXUDO�SURGXFWLRQ��7KH�WLPH�LV�QRZ�ULJKW�WR�FDWFK�XS�
ZLWK�VFLHQFHV�DQG�WHFKQRORJ\�EDVHG�LQVWLWXWLRQV�WR�PDNH�D�EUHDNWKURXJK�LQ�DWWDLQLQJ�
VXVWDLQDEOH�JURZWK�IRU�SURVSHULW\�

,QGHHG��WKLV�QDWLRQ�KDV�EHHQ�PDNLQJ�D�PDMRU�GULYH�WRZDUGV�PDNLQJ�WKH�QDWLRQ�D�
PLGGOH� LQFRPH�QDWLRQ�E\�WKH�QH[W�GHFDGH�� ,W� LV�GRLQJ�WKLV�E\�PDNLQJ�WKH�HFRQRP\�

�
PHQW�LQ�WKLV�DUHD�KDV�EHHQ�DQDO\VHG�LQ�PRUH�GHWDLO�

'LJLWDO�%DQJODGHVK

7KH�SUHVHQW�JRYHUQPHQW�RI�%DQJODGHVK��ZLWK�WKH�VXSSRUW�RI�WKH�86$,'�DQG�81'3��KDV�
EHHQ�PDNLQJ�PDMRU�VWHSV�WRZDUGV�LQWURGXFLQJ�GLJLWDO�VHUYLFHV�LQ�WKH�GD\�WR�GD\�ZRUNV�
RI�WKH�JRYHUQPHQW�PDFKLQHULHV��6LPLODUO\��WKH�SULYDWH�VHFWRU�KDV�EHHQ�WDNLQJ�VLPLODU�
LQLWLDWLYHV�WR�EULQJ�GLJLWDO�VHUYLFHV�WR�WKH�GRRU�VWHS�RI�FOLHQWV��ZLWK�D�YLHZ�WR�DFKLHYLQJ�

DLPV�DQG�REMHFWLYHV�RI�JRRG�JRYHUQDQFH��7KH�GLJLWDO�%DQJODGHVK�SURJUDPPH�KDV�EHHQ�

XQGHU�LWV�WHFKQLFDO�VXSSRUW�SURJUDPPH��:LWK�D�GLJLWDO�VWUDWHJ\�LQ�SODFH��JRYHUQPHQW�
GHSDUWPHQWV�KDYH�EHHQ�EURXJKW�XQGHU�WKH�GLJLWDO�QHWZRUN�WR�SURYLGH�VHUYLFHV�WR�WKH�

$�FHQWUDO� FRRUGLQDWLQJ�H�VHUYLFH�SODWIRUP�KDV�EHHQ�HVWDEOLVKHG� WR�FRQQHFW�QDWLRQDO�

DQG�XQLRQ�OHYHO��7KLV�SODWIRUP�PRQLWRUV�DOO�WKH�VHUYLFHV�VRXJKW�E\�FOLHQWV�DQG�JLYHQ�E\�
WKH�UHVSHFWLYH�JRYHUQPHQW�ERGLHV�LQ�VKRUWHVW�SRVVLEOH�WLPH�DQG�ZLWK�PD[LPXP�HIIHFW��

DQG� HPSOR\HHV�ZLOO� SURYLGH� GLJLWDO� VHUYLFHV� WR� WKH� FLWL]HQV�� 6RPH�PDMRU� H�VHUYLFH�
SURJUDPPHV�DUH�SUHVHQWHG�EHORZ�



8QLRQ�,QIRUPDWLRQ�DQG�(�VHUYLFH�&HQWUH��8,$66�

,Q�RUGHU�WR�SURYLGH�VHUYLFHV�WR�ORFDO�DQG�UXUDO�SHRSOH��WKH�JRYHUQPHQW�KDV�EHJXQ�WR�

ORFDO� JRYHUQPHQW���7KHVH� LQIRUPDWLRQ� FHQWUHV�KDYH�EHHQ�SURYLGLQJ� VHUYLFHV� WR� WKH�
SHRSOH�VLQFH�������FRYHULQJ�WKH�PDMRU�DUHDV�IRU�HFRQRPLF�DQG�VRFLDO�GHYHORSPHQW��
7KHVH�LQFOXGH�DJULFXOWXUH��HGXFDWLRQ��KHDOWK��SXEOLF�DQG�SULYDWH�FRPPHUFH��EXVLQHVV�
LQIRUPDWLRQ��HWF��7DEOH���SUHVHQWV�VRPH�VWDWLVWLFV�LQ�WKLV�UHVSHFW�

'LVWULFW�/HYHO�(�VHUYLFH�&HQWUH

,Q�RUGHU�WR�SURYLGH�VHUYLFHV�ZLWKLQ�WKH�VKRUWHVW�SRVVLEOH�WLPH��LQ�D�FRVW�HIIHFWLYH�DQG�
KDVVOH�IUHH�PDQQHU��RQ����1RYHPEHU�������WKH�JRYHUQPHQW�HVWDEOLVKHG�GLVWULFW�H�VHUYLFH�

FHQWUH�GDVKERDUG��������

6RXUFH��ZZZ�D�L#D�L�SPR�JRY�EG

'LJLWLVHG�ODQG�UHFRUGV

GLJLWLVDWLRQ��DQG����PLOOLRQ�UHFRUGV�FDQ�VRRQ�EH�EURXJKW�XQGHU�WKLV�V\VWHP�LQ����GLVWULFWV�
RI�WKH�FRXQWU\��7KLV�LV�LQGHHG�D�UHYROXWLRQDU\�DFKLHYHPHQW�RI�WKH�'LJLWDO�%DQJODGHVK�
VWUDWHJ\�



(GXFDWLRQ�VHFWRU

7KH�DFKLHYHPHQWV�KDYH�EHHQ�HYHQ�JUHDWHU�LQ�WKH�HGXFDWLRQ�VHFWRU��,Q�RUGHU�WR�SURYLGH�
,QIRUPDWLRQ�7HFKQRORJ\��,7��VHUYLFHV�HIIHFWLYHO\�XQGHU�D�L�SURJUDPPH��WKHUH�ZHUH�WZR�
PRGHOV�LQWURGXFHG��WKH�(VWDEOLVKPHQW�RI�D�0XOWLPHGLD�&ODVVURRP��(0&��DQG�7HDFKHUV�
7UDLQLQJ� RQ� WKH�&UHDWLRQ� RI�'LJLWDO� &RQWHQWV� �77&'&���8QGHU� WKH� (0&�SURJUDPPH��
HDFK�FODVVURRP�RI�SULPDU\�WR�VHFRQGDU\�VFKRROV�ZLOO�EH�SURYLGHG�ZLWK�WKH�IROORZLQJ�
VHUYLFHV�DV�D�SDFNDJH��RQH�ODSWRS��RQH�PXOWLPHGLD�SURMHFWRU��DQG�,QWHUQHW�IDFLOLWLHV��
8QGHU�WKH�77&'&��WHDFKHUV�WUDLQHG�LQ�,7�ZLOO�EH�HQJDJHG�LQ�PDNLQJ�FRQWHQWV�RI�FRXUV�
HV�IRU�WKH�VXEMHFWV�DW�SULPDU\�DQG�VHFRQGDU\�OHYHOV��7KH�FRQWHQWV�DUH�DYDLODEOH�XQGHU�
D�%ORJ�FUHDWHG�IRU�WKLV�SXUSRVH�

$W� WKH� ODVW� FRXQW�� ���� VHFRQGDU\� DQG� ���� SULPDU\� FODVVURRPV� KDYH� EHHQ� JLYHQ�
PXOWLPHGLD�IDFLOLWLHV��%\�������LW�LV�H[SHFWHG�WKDW�PXOWLPHGLD�FODVVURRPV�ZRXOG�EH�
HVWDEOLVKHG�LQ�DOO�KLJKHU�VHFRQGDU\��VHFRQGDU\�DQG�SULPDU\�VFKRRO�DQG�FROOHJH�PXOWL�
PHGLD�FODVVURRPV��,Q�DGGLWLRQ��PRUH�WKDQ��������WHDFKHU�WUDLQHUV�DQG�������PDVWHU�
WUDLQHUV�KDYH�EHHQ�SURYLGHG�ZLWK�WUDLQLQJ�LQ�PDNLQJ�GLJLWDO�FRQWHQW��8QGHU�WKH�7HDFKHUV�
&RQWHQW�%ORJ��VR�IDU��������WUDLQHG�WHDFKHUV�FRQWULEXWHG��������EORJ�SRVWV�DQG�������
FRQWHQWV��ZZZ�LFWLQHGXEG�QLQJ�FRP��

,Q�DGGLWLRQ�WKH�IROORZLQJ�SURJUDPPHV�DUH�LQ�RSHUDWLRQ��H�ERRN��ZZZ�HERRN�JRY�EG���
RQOLQH�SXEOLFDWLRQV�RI�UHVXOWV�RI�SXEOLF�H[DPV��RQOLQH�DSSOLFDWLRQ�IRUPV�IRU�DGPLVVLRQV��
DQG�OHDUQLQJ�DQG�HDUQLQJ�IDFLOLWLHV�HVWDEOLVKHG�E\�RQOLQH�RXWVRXUFLQJ�SRVWV�

+HDOWK�VHFWRU

:LWK� WKH� LQWURGXFWLRQ� RI� H�KHDOWK� VHUYLFHV� FRYHULQJ� WKH�ZKROH� QDWLRQ�� FOLHQWV� DQG�
SDWLHQWV�DUH�QRZ�DEOH�WR�VHHN�DGYLFH�IURP�DOO�SXEOLF�KHDOWK�FRPSOH[HV�IUHH�RI�FRVW��
)RU�WKLV�SXUSRVH��D�PRELOH�VHW�KDV�EHHQ�SURYLGHG�WR�DOO�KHDOWK�FRPSOH[HV�DW�GLVWULFW�
DQG�VXE�GLVWULFW�OHYHOV�RI�WKH�QDWLRQ������KRVSLWDOV���7KHUH�LV�D�OLQN�HVWDEOLVKHG�IRU�DOO�
WKH�PRELOH�QXPEHUV��KWWS���DSS�GJKV�JRY�EG�LQVWBLQIR�PRELOHBVHDUFK�SKS���,Q�DGGL�
WLRQ��D�WHOHPHGLFLQH�SODQ�KDV�EHHQ�LQWURGXFHG�WR�SURYLGH�VSHFLDOLVW�FRQVXOWDQF\�IRU�
FOLHQWV�LQ�UHPRWH�SODFHV�YLD�6N\SH��6R�IDU��6N\SH�FRQQHFWLRQV�KDYH�EHHQ�HVWDEOLVKHG�
ZLWK���UHPRWH�KRVSLWDOV�DQG����XQLRQ�SDULVKDGV��,Q�DGGLWLRQ��PRELOH�QXPEHUV�DUH�SXW�

RI�VHUYLFH��RU�LI�DQ\�RWKHU�SUREOHPV�H[LVW�

2WKHU�IDFLOLWLHV

7KH�IROORZLQJ�IDFLOLWLHV�DUH�DOVR�LQ�SODFH��1DWLRQDO�H�LQIRUPDWLRQ�FHQWUH��1DWLRQDO�SRUWDO�
IUDPHZRUN��(OHFWURQLF�PRQH\�WUDQVIHU��8WLOLW\�ELOO�H�SD\PHQW��5HJLVWUDWLRQ�RI�MRLQW�VWRFN�
FRPSDQLHV�RQOLQH��HWF�

7DEOH���SUHVHQWV�LQ�EULHI�WKH�LPSDFW�RI�H�VHUYLFHV�RQ�WKH�MRLQW�VWRFN�FRPSDQ\�UHJLV�
WUDWLRQ�SURFHVV�LQ�%DQJODGHVK��������



7\SH 3DVW�3HUIRUPDQFH 3UHVHQW�3HUIRU�
PDQFH

6RXUFH��5HJLVWUDU�RI�-RLQW�6WRFN�&RPSDQLHV

'LJLWDO�'LVUXSWLRQ��3RVVLEOH�,PSDFWV�RQ�6XVWDLQDEOH�*URZWK

7KLV�SDUW�LV�PDLQO\�EDVHG�RQ�WKH�RXWFRPH�RI�D�UHFHQW�VWXG\�FRQGXFWHG�E\�WKH�$XVWUDOLDQ�
3URGXFWLYLW\�&RPPLVVLRQ��$3&��RI�WKH�$XVWUDOLDQ�*RYHUQPHQW�ORFDWHG�LQ�&DQEHUUD��'LJ�
LWDO�'LVUXSWLRQ��:KDW�GR�JRYHUQPHQWV�QHHG�WR�GR"�-XQH�������,W�LV�ZHOO�NQRZQ�WKDW�
WKH�ZRUOG�ZHQW� WKURXJK� IRXU�PDMRU� UHYROXWLRQV� LQ� WHFKQRORJLFDO� GHYHORSPHQW�RYHU�

KDUG�DQG�VRIWZDUH�GHYHORSPHQW���$FFRUGLQJ�WR�6FKZDE���������WKH�ZRUOG�LV�QRZ�JRLQJ�
WKURXJK�D�IRXUWK�LQGXVWULDO�UHYROXWLRQ��GULYHQ�E\�WKH�FRQWLQXHG�GHYHORSPHQW�RI�GLJLWDO�
WHFKQRORJLHV�

FRQVXPHU�SUHIHUHQFHV�FKDQJH��$XVWUDOLDQ�3URGXFWLYLW\�&RPPLVVLRQ���������$FFRUGLQJ�
WR�$3&��������

´KRZHYHU��VRPH�WHFKQRORJLHV�DUH�DGRSWHG�DW�D�SDFH�RU�VFDOH�WKDW�PHDQV�WKH\�

RSHUDWHV��VRPHWLPHV�LQ�D�UHODWLYHO\�VKRUW�VSDFH�RI�WLPH��7KLV�UHSRUW�IRFXVHV�
RQ�WKH�UROH�RI�JRYHUQPHQW�LQ�WKH�IDFH�RI�SRWHQWLDOO\�GLVUXSWLYH�WHFKQRORJLFDO�
FKDQJH��*RYHUQPHQWV�HVWDEOLVK�WKH�OHJDO�DQG�UHJXODWRU\�V\VWHPV�WKDW�JRYHUQ�
WKH�RSHUDWLRQ�RI�WKH�HFRQRP\��7KH\�SURYLGH�NH\�LQSXWV�LQWR�WKH�HFRQRP\�E\�
HGXFDWLQJ�WKH� ODERXU�IRUFH�DQG�SURYLGLQJ�SXEOLF� LQIUDVWUXFWXUH�DQG�VHUYLFHV�
DV�PHQWLRQHG�HDUOLHU�IRU�%DQJODGHVK�LQ�WKH�GHYHORSLQJ�FRXQWU\�FRQWH[W��7KH\�
DOVR�QHJRWLDWH��WKURXJK�GHPRFUDWLF�SURFHVVHV��DQG�PDLQWDLQ��WKURXJK�VRFLDO�
H[SHQGLWXUH�DQG�MXVWLFH��DQ�XQGHUSLQQLQJ�VRFLDO�FRPSDFW�ZLWK�WKH�FRPPXQLW\��
'LVUXSWLYH�WHFKQRORJLHV�KDYH�LPSOLFDWLRQV�IRU�HDFK�RI�WKHVH�UROHV��S�����µ�



'LJLWDO�GLVUXSWLRQ

:KDW�H[DFWO\� WKH�PHDQLQJ�RI�GLJLWDO�GLVUXSWLRQ"� ,W� LV�QRZ�UHFRJQLVHG� WKDW� WKH�YDVW�
PDMRULW\�RI�PRGHUQ�GLVUXSWLYH�WHFKQRORJLHV�DUH�RI�D�GLJLWDO�QDWXUH��+RZ"�)RU�H[DP�
SOH��WKH�UDSLG�DGYDQFHV�LQ�FRPSXWLQJ�SRZHU��FRQQHFWLYLW\��PRELOLW\�DQG�GDWD�VWRUDJH�
FDSDFLW\��LW�LV�QRW�QHFHVVDULO\�WUXH�WKDW�DOO�WKHVH�GHYHORSPHQWV�DUH�VPRRWK�LQ�QDWXUH�
DQG�RSHUDWLRQ�LQ�WKH�PDUNHW�DQG�VRFLHW\�IURP�ERWK�GHPDQG�DQG�VXSSO\�VLGH�SRLQWV�RI�
YLHZ��&KULVWHQVHQ��������&KULVWHQVHQ�DQG�5D\QRU��������&KULVWHQVHQ�HW�DO���������

,Q�JHQHUDO�WHUPV�WKH�$3&��������IRXQG�WKH�IROORZLQJ�YHU\�LQWHUHVWLQJ�ZLWK�UHVSHFW�
WR�GLVUXSWLRQ�

VXEVWDQWLDO�XSIURQW�LQYHVWPHQW�WR�GHYHORS��WKH\�JHQHUDOO\�DOORZ�UHSOLFDWLRQ�DW�YHU\�
ORZ�DGGLWLRQDO�FRVW

EHFRPH�PRUH�ZLGHO\�XVHG
WKH\�DGG�YDOXH�E\�HQKDQFLQJ�WKH�JDWKHULQJ��SURFHVVLQJ��VWRUDJH�DQG�WUDQVPLVVLRQ�RI�
GDWD�DQG�SURYLGH�WKH�GHOLYHU\�RI�LQIRUPDWLRQ�LQ�GLJLWDO�IRUP
DORQJ�ZLWK�FRPPXQLFDWLRQ�WHFKQRORJLHV��WKH\�DIIHFW�WKH�ZD\�LQGLYLGXDOV�LQWHUDFW�
ZLWK�HDFK�RWKHU�DQG�ZLWK�EXVLQHVVHV�DQG�JRYHUQPHQW�� FKDQJLQJ�KRZ�KRXVHKROGV�
FRQVXPH��HQJDJH�ZLWK�FLYLO�VRFLHW\��DQG�VXSSO\�WKHLU�ODERXU�

7KHUH�DUH�VHYHUDO�WHFKQRORJLHV��NQRZQ�DV�HQDEOLQJ�WHFKQRORJLHV��WKDW�DUH�IXQGD�

�SRWHQWLDOO\�RI�IXUWKHU�HQDEOLQJ�WHFKQRORJLHV��
7KH� LQWHUQHW�DQG� LWV� VXSSRUWLQJ� LQIUDVWUXFWXUH��VXFK�DV�EURDGEDQG��VRIWZDUH�DQG�
DVVRFLDWHG�KDUGZDUH��FRPSXWHUV��WDEOHWV��VPDUWSKRQHV�DQG�URXWHUV���7KH�LQWHUQHW�
HQDEOHV�WKH�FROOHFWLRQ�DQG�GLVWULEXWLRQ�RI�LQIRUPDWLRQ�DW�ORZ�PDUJLQDO�FRVW��ZKLFK�
DOORZV�SHRSOH�DQG�EXVLQHVVHV�WR�EH�FRQQHFWHG�DW�DOO�WLPHV�
&ORXG�FRPSXWLQJ�³�ZKLFK�XWLOLVHV�LQWHUQHW�FRQQHFWLYLW\�WR�SURYLGH�RQ�GHPDQG�FRP�

FRPSXWLQJ�FDQ�SURYLGH�WKH�GDWD�VWRUDJH�DQG�FRPSXWLQJ�SRZHU�IRU�WKH�SURFHVVLQJ�
DQG�DQDO\VLV�RI�ODUJH�VFDOH��FRPSOH[�DQG�UDSLGO\�FROOHFWHG�GDWD��NQRZQ�DV�ELJ�GDWD��
�+DVKHP�HW�DO���������

EH�XVHG�LQ�D�ZLGH�YDULHW\�RI�GLJLWDO�DSSOLFDWLRQV��7KH�,R7�UHIHUV�WR�WKH�QHWZRUNV�
FUHDWHG�WKURXJK�WKH�HPEHGGLQJ�RI�VHQVRUV�DQG�LQWHUQHW�FRQQHFWLYLW\�KDUGZDUH�LQWR�
FRQVXPHU�JRRGV��SXEOLF�LQIUDVWUXFWXUH�DQG�SURGXFWLRQ�PDFKLQHU\��7KH�,R7�HQDEOHV�
WKH�FROOHFWLRQ�RI�GDWD��WKH�DXWRPDWLRQ�DQG�LPSURYHPHQW�RI�SURGXFWLRQ�SURFHVVHV�
DQG�LQIUDVWUXFWXUH�PDQDJHPHQW��DQG�WKH�GHYHORSPHQW�RI�QHZ�FRQVXPHU�JRRGV�DQG�
VHUYLFHV��S������

+RZ�WKH�GLJLWDO�WHFKQRORJLHV�DIIHFW�WKH�HFRQRP\"

7KHUH�DUH�VHYHUDO�ZD\V�DQ�HFRQRP\�PD\�EH�DIIHFWHG�ERWK�SRVLWLYHO\�DQG�QHJDWLYHO\�E\�
GLJLWDO�WHFKQRORJLHV��)LJXUH�����7KH�PDMRU�GLVUXSWLRQV�DUH�



%\�UHGXFLQJ�WKH�FRVWV�RI�LQIRUPDWLRQ�WUDQVPLVVLRQ��GLJLWDO�WHFKQRORJLHV�KDYH�GULYHQ�WKH�
HPHUJHQFH�RI�SURGXFWV�WKDW�IHDWXUH�ERWK�D�JRRG�DQG�D�VHUYLFH�FRPSRQHQW��)RU�H[DP�
SOH��5ROOV�5R\FH�KDV�PRYHG�IURP�VHOOLQJ�FRPPHUFLDO�DHURSODQH�HQJLQHV�WR�VXSSO\LQJ�D�

7KH�(FRQRPLVW���������
'LJLWDOO\�GULYHQ�RQOLQH�VKRSSLQJ�FDQ�VXEVWLWXWH�IRU�IXQFWLRQV�SURYLGHG�DW�KLJKHU�FRVW�
E\�EULFN�DQG�PRUWDU�VWRUHV��0DQ\�SURGXFWV�SXUFKDVHG�RQOLQH�FDQ�QRZ�EH�FXVWRPLVHG��
DQG�GHWDLOHG�RUGHU�LQIRUPDWLRQ��VXFK�DV�GHOLYHU\�WLPH�HVWLPDWHV�DQG�DXWRPDWLF�HPDLO�

7KH�GLJLWDOO\�HQDEOHG�FROOHFWLRQ��SURFHVVLQJ�DQG�DSSOLFDWLRQ�RI�GDWD�KDV�FUHDWHG�D�
QHZ�DQG�YDOXDEOH�UHVRXUFH�³�RQH�ZKHUH�DOPRVW�ERXQGOHVV�DFFXPXODWLRQ�LV�SRVVLEOH�
DQG�ZKHUH�XVH�E\�RQH�SDUW\�GRHV�QRW�UHGXFH�DYDLODELOLW\�WR�RWKHUV��RIWHQ�UHIHUUHG�WR�
DV�QRQ�ULYDOURXV�LQ�FRQVXPSWLRQ���'DWD�LV�FROOHFWHG�DV�D�E\�SURGXFW�RI�GLJLWLVDWLRQ��
EXW�PXFK�RI�LW�UHPDLQV�XQGHUXWLOLVHG��)RU�H[DPSOH��OHVV�WKDQ���SHU�FHQW�RI�WKH�GDWD�
JHQHUDWHG�E\�WKH��������VHQVRUV�RQ�DQ�RIIVKRUH�RLO�ULJ�LV�XVHG�³�DQG�WKLV�LV�SULPDULO\�

�

WR�EXLOG�D�GDWD�UHVRXUFH�DQG�DQDO\WLFDO�FDSDFLWLHV��WKH�PDUJLQDO�FRVW�RI�XVLQJ�WKHP�
WR SURGXFH�QHZ�SURGXFWV��LQIRUPDWLRQ��LV�JHQHUDOO\�ORZ��2QFH�WKH�LQLWLDO�LQYHVWPHQW�
LQ�FROOHFWLQJ�DQG�PDQDJLQJ�GDWD�LV�PDGH��WKH�LQWURGXFWLRQ�RI�QHZ�GDWD�EDVHG�SURG�
XFWV�FDQ�EH�UDSLG�
'LJLWDO�WHFKQRORJLHV�DOORZ�IRU�WKH�LQFUHDVLQJ�DXWRPDWLRQ�RI�WDVNV�DQG�WKH�UHSODFHPHQW�
RI�ZRUNHUV�ZLWK�FDSLWDO��7KLV�WUHQG��DQG�WKH�DQ[LHW\�LW�JHQHUDWHV�ZLWKLQ�WKH�FRPPX�

6RXUFH��$3&���������S����



QLW\��KDV�ORQJ�EHHQ�D�IHDWXUH�RI�WHFKQRORJLFDO�FKDQJH��)RU�H[DPSOH����WK�FHQWXU\�
WH[WLOH�ZRUNHUV��WKH�/XGGLWHV��VPDVKHG�ODERXU�VDYLQJ�WH[WLOH�ZHDYLQJ�WHFKQRORJLHV�
RXW�RI�IHDU�WKDW�WKH\�ZRXOG�OHDYH�WKHP�ZLWKRXW�ZRUN��3UHVHQWO\��WKH�UHSODFHPHQW�LV�
RI�ORZHU�OHYHO�FRJQLWLYH�WDVNV��VXFK�DV�DGPLQLVWUDWLYH�WDVNV��EXW�WKLV�FRXOG�H[SDQG�WR�
PRUH�DGYDQFHG�EXW�URXWLQH�FRJQLWLYH�WDVNV��)UH\�DQG�2VERUQH��������
1HZ�� GLJLWDOO\�HQDEOHG� EXVLQHVV�PRGHOV� DUH� QRZ� HPHUJLQJ� DFURVV�PDQ\� VHFWRUV��
'LJLWDO�SODWIRUPV�DQG�LPSURYHPHQWV� LQ�FRPPXQLFDWLRQ�WHFKQRORJLHV�DUH�UHGXFLQJ�
WUDQVDFWLRQV�FRVWV�DQG�LQIRUPDWLRQ�DV\PPHWULHV��)RU�H[DPSOH��VRIWZDUH�EXVLQHVVHV�

GHYHORSPHQW� DQG� RSHUDWHV� DW� ORZHU� FRVW� E\� OLVWLQJ� DOO� VDOHV�UHODWHG� LQIRUPDWLRQ�
RQOLQH��0DFPLOODQ��������
'LJLWDO�WHFKQRORJLHV�RIIHU�JUHDWHU�VFRSH�IRU�WKH�PDUNHW�XVH�RI�KRXVHKROG�DVVHWV��LQFOXG�
LQJ�ODERXU��'LJLWDO�LQWHUPHGLDULHV�DOORZ�PRUH��DV�ZHOO�DV�D�EURDGHU�YDULHW\��RI�SHRSOH�
WR�HQJDJH�LQ�SDLG�ZRUN��DQG�WR�XVH�XQGHUXWLOLVHG�DVVHWV�LQ�PDUNHW�DFWLYLWLHV��S������

0DQDJLQJ�WKH�$GYHUVH�,PSDFWV�RI�'LJLWDO�7HFKQRORJLHV

7KH�$3&��������DQDO\VHG�WKH�UROH�RI�JRYHUQPHQWV�LQ�EDODQFLQJ�DQG�PDQDJLQJ�DQ\�DGYHUVH�

WKH�GHOD\HG�RU�DYHUWHG�DGRSWLRQ�RI�QHZ�WHFKQRORJLHV��7KLV�VHFWLRQ�SLFNV�XS�VRPH�EURDG�
HU�DUHDV�ZKHUH�SRWHQWLDO�DGYHUVH� LPSDFWV�QHHG�JRYHUQPHQW�DWWHQWLRQ��WKHVH� LQFOXGH�
FRQVXPHU�SURWHFWLRQ��VRFLDO�FRQFHUQV�DULVLQJ�IURP�QHZ�WHFKQRORJLHV��SULYDF\�SURWHFWLRQ�
DQG�F\EHU�VHFXULW\��'XH�WR�WKH�OLPLWDWLRQ�RI�VSDFH�QRW�DOO�DUH�DQDO\VHG�KHUH�

&RQVXPHU�SURWHFWLRQ

1HZ�WHFKQRORJLHV�FDQ�SRVH�QHZ�ULVNV��DQG�WKH�WDVN�RI�JRYHUQPHQWV�DQG�WKHLU�UHJXOD�

WKH�ULVN�SRVHG��)LJXUH�����&RQVXPHUV�PD\�EH�SURWHFWHG�IURP�

'HFHSWLYH�FRQGXFW�
)URP�XQVDIH�DQG�RU�GHIHFWLYH�JRRGV�DQG�VHUYLFHV�
3URYLGLQJ� FRQVXPHUV�ZLWK� UHPHGLHV�ZKHQ� WKH\� VXIIHU� ORVV� IURP� VXFK� FRQGXFW� RU�
SURGXFWV��DQG�DVVLVWLQJ�FRQVXPHUV�LQ�PDNLQJ�EHWWHU�SXUFKDVLQJ�GHFLVLRQV�E\�SURYLG�
LQJ�SURGXFW�LQIRUPDWLRQ�

6RFLDO�FRQFHUQV

1HZ�WHFKQRORJLHV�FDQ�UDLVH�FRPPXQLW\�FRQFHUQV�WKDW�JR�EH\RQG�WKH�LVVXHV�RI�FRQVXPHU�
DQG�FRPPXQLW\�SURWHFWLRQ��7KHVH�LQFOXGH�

EDU�EDVHG�RQ�ZHOO�LQIRUPHG�FRPPXQLW\�SUHIHUHQFHV�



6RXUFH��$3&�������

WHFKQRORJLHV�WR�PXFK�PRUH�DFFXUDWHO\�DVVHVV��DQG�KHQFH�SULFH��LQGLYLGXDO�ULVN�
PRUDO�DQG�HWKLFDO�FRQVLGHUDWLRQV��UHJXODWRU\�UHVWULFWLRQV�RQ�DFWLYLW\�IRU�PRUDO�RU�
HWKLFDO�FRQVLGHUDWLRQV�DUH�D�FRPSOH[�DUHD�
VRPH�UHVWULFWLRQV��VXFK�DV�WKRVH�RQ�KXPDQ�FORQLQJ��LQLWLDOO\�DSSHDU�VWUDLJKWIRUZDUG��

ZRXOG�PDNH�WKLV�SRVVLEOH��VXFK�DV�VWHP�FHOO�UHVHDUFK���6RPH�UHVWULFWLRQV�PD\�EH�SUH�



FDXWLRQDU\�LQ�WKH�DEVHQFH�RI�GDWD�RQ�WKH�ULVN�SRVHG�E\�QHZ�WHFKQRORJLHV��EXW�WKH\�PD\�
DOVR�EH�EDVHG�RQ�IHDU��UDWKHU�WKDQ�D�UDWLRQDO�DVVHVVPHQW�RI�WKH�SRWHQWLDO�ULVNV�SRVHG�

,Q�WKLV�VWXG\��ZH�KDYH�GHPRQVWUDWHG�KRZ�GLJLWDO�WHFKQRORJLHV�KDYH�PDGH�WKHLU�ZD\�WR�
GHYHORSLQJ�FRXQWULHV�VXFK�DV�%DQJODGHVK�LQ�UHFHQW�\HDUV��7KH�JRYHUQPHQWV�RI�WKH�GHYHO�
RSLQJ�QDWLRQV�KDYH�EHHQ�LQYHVWLQJ�PRUH�WR�FDWFK�XS�ZLWK�WKH�GHYHORSHG�QDWLRQV�WR�UHGXFH�
WKH�JDS�LQ�GLJLWDO�WHFKQRORJ\��WKH�VR�FDOOHG�GLJLWDO�GLYLGH��,W�KDV�EHHQ�IRXQG�WKDW�ZKLOH�
WKH�HFRQRPLHV�RI�ERWK�VLGHV�DUH�PDNLQJ�SURJUHVV�DQG�DWWDLQLQJ�SURVSHULW\��WKHUH�DUH�DOVR�
FRQFHUQV��:KLOH�WKH�QHZ�WHFKQRORJLHV�GULYH�VXEVWDQWLDO�FKDQJHV�DFURVV�WKH�HFRQRP\��WKLV�
FDQ�OHDYH�ODERXU�DQG�RU�FDSLWDO�XQGHUXWLOLVHG�IRU�ORQJ�SHULRGV��,W�KDV�EHHQ�REVHUYHG�WKDW�

7KH�FXUUHQW�ZDYH�RI�GLVUXSWLYH�WHFKQRORJLHV�DUH�PRVWO\�GLJLWDO�LQ�QDWXUH��HQDEOHG�
E\�WHFKQRORJLHV�VXFK�DV�WKH�LQWHUQHW��FORXG�FRPSXWLQJ�DQG�VHQVRUV��7KHVH�WHFKQRO�

DQG�VHQVRU�WHFKQRORJ\

LQ�SUHYLRXV�HUDV��,Q�SDUW��WKLV�PD\�EH�EHFDXVH�GLJLWDO�WHFKQRORJLHV�RIWHQ�FRVWV�OLWWOH�
WR�UHSOLFDWH�DQG�KDYH�EHHQ�DEOH�WR�XVH�H[LVWLQJ�LQIUDVWUXFWXUH�
0DMRU�DGYDQFHV� LQ�WHFKQRORJ\�FDQ�WDNH�VRPH�WLPH�WR�GHOLYHU�KLJKHU�SURGXFWLYLW\�
JURZWK��EXW� WKH�JDLQV�ZHUH�FRQVLGHUDEOH� WKURXJK� WKH�����V� WR� WKH�����V��:KLOH�
FRPSXWHUV�DQG�FRPPXQLFDWLRQ�LPSURYHPHQWV�KDYH�ERRVWHG�SURGXFWLYLW\�JURZWK�LQ�
WKH�ODVW�WKUHH�GHFDGHV��IXUWKHU�DGYDQFHV�LQ�GLJLWDO�WHFKQRORJLHV�KDYH�\HW�WR�\LHOG�
PHDVXUDEOH�SURGXFWLYLW\�JDLQV�

$XVWUDOLD�3URGXFWLYLW\�&RPPLVVLRQ���������'LJLWDO�'LVUXSWLRQ��:KDW�GR�JRYHUQPHQWV�
QHHG�WR�GR"�&RPPLVVLRQ�5HVHDUFK�3DSHU��&DQEHUUD�

&KULVWHQVHQ��&�0����������7KH�,QQRYDWRU·V�'LOHPPD��+DUYDUG�%XVLQHVV�6FKRRO�3UHVV��
&DPEULGJH��0$�

&KULVWHQVHQ��&�0��DQG�5D\QRU��0�(����������7KH�,QQRYDWRU·V�6ROXWLRQ��&UHDWLQJ�DQG�
6XVWDLQLQJ�6XFFHVVIXO�*URZWK��+DUYDUG�%XVLQHVV�6FKRRO�3XEOLVKLQJ�&RUSRUDWLRQ��
%RVWRQ��0$�

&KULVWHQVHQ��&�0���5D\QRU��0�(��DQG�0F'RQDOG��5����������¶:KDW�,V�'LVUXSWLYH�,QQRYD�
+DUYDUG�%XVLQHVV�5HYLHZ��KWWSV���KEU�RUJ���������ZKDW�LV�GLVUXSWLYH�LQQR�

YDWLRQ��DFFHVVHG����$SULO�������



)UH\��&��DQG�2VERUQH��0����������7KH�)XWXUH�RI�(PSOR\PHQW��+RZ�6XVFHSWLEOH�$UH�
-REV�WR�&RPSXWHULVDWLRQ"�����6HSWHPEHU��2[IRUG�0DUWLQ�6FKRRO��8QLYHUVLW\�RI�2[�
IRUG�

��������7KH�ULVH�RI�´ELJ�GDWDµ�RQ�FORXG�FRPSXWLQJ��UHYLHZ�DQG�RSHQ�UHVHDUFK�LV�
VXHV��,QIRUPDWLRQ�6\VWHPV

0DFPLOODQ��'����������$WODVVLDQ��WKH�����EQ�FRPSDQ\�ZLWK�QR�VDOHVSHRSOH��7KH�
:DOO�6WUHHW�-RXUQDO����$SULO�������KWWS���ZZZ�WKHDXVWUDOLDQ�FRP�DX�EXVLQHVV�
ZDOO�VWUHHW�MRXUQDO�DWODVVLDQ�WKH���EQ�FRPSDQ\�ZLWK�QR�VDOHVSHRSOH�VWR�
U\�IQD\�XEN��������������"ORJLQ ���DFFHVVHG���$SULO�������

0DQJ��&����������2QOLQH�-RE�6HDUFK�DQG�0DWFKLQJ�4XDOLW\��,)2�:RUNLQJ�3DSHU�1R��
����

0DQ\LND��-���&KXL��0���%LVVRQ��3���:RHW]HO��-���'REEV��5���%XJKLQ��-��DQG�$KDURQ��'��
�������� ����-DQXDU\��
0F.LQVH\�*OREDO�,QVWLWXWH�

0DQ\LND��-���&KXL��0���%XJKLQ��-���'REEV��5���%LVVRQ��3��DQG�0DUUV��$����������'LVUXS�
WLYH�7HFKQRORJLHV��$GYDQFHV�WKDW�ZLOO�WUDQVIRUP�/LIH��%XVLQHVV��DQG�WKH�*OREDO�
(FRQRP\��9RO�������6DQ�)UDQFLVFR��&$��0F.LQVH\�*OREDO�,QVWLWXWH�

0DWVRQ��3���&ODUN��:�&��DQG�$QGHUVVRQ��.����������3XUVXLQJ�VXVWDLQDELOLW\��$�JXLGH�WR�
WKH�VFLHQFH�DQG�SUDFWLFH��3ULQFHWRQ�8QLYHUVLW\�3UHVV��3ULQFHWRQ�

0F,QWRVK��0����������7KH�$VLDQ�FHQWXU\�LV�WKH�&KLQHVH�FHQWXU\�DQG�WKH�FHQWXU\�RI�
WXUEXOHQFH��LQ�+RVVDLQ��0��DQG�0F,QWRVK��0���(GV���7KH�$VLDQ�&HQWXU\��6XVWDLQDEOH�
*URZWK�DQG�&OLPDWH�&KDQJH��5HVSRQVLEOH�IXWXUHV�PDWWHU��(GZDUG�(OJDU��&KHOWHQ�
KDP�DQG�1RUWKDPSWRQ�

5HJLVWUDU�RI�-RLQW�6WRFN�&RPSDQLHV��'KDND��%DQJODGHVK�������

6FKZDE��.����������7KH�)RXUWK�,QGXVWULDO�5HYROXWLRQ��:RUOG�(FRQRPLF�)RUXP��*HQH�
YD�

7KH�(FRQRPLVW��KWWS���ZZZ�
HFRQRPLVW�FRP�QRGH�����������DFFHVVHG����$SULO�������

81���������5HSRUW�IRU�:RUOG�&RPPLVVLRQ�RQ�(QYLURQPHQW�	�'HYHORSPHQW��1HZ�<RUN�

KWWS���DSS�GJKV�JRY�EG�LQVWBLQIR�PRELOHBVHUDFK�SKS

ZZZ�D�L#D�L�SPR�JRY�EG

ZZZ�LFWLQHGXEG�QLQJ�FRP

ZZZ�HERRN�JRY�EG



8QLYHUVLW\� DQG� D� 3K'� IURP� WKH� 8QLYHUVLW\� RI� :HVWHUQ� $XVWUDOLD�� +H� WDXJKW�
HQYLURQPHQWDO� HFRQRPLFV�� GHYHORSPHQW� DQG� WUDGH� LQ� WKH� 'HSDUWPHQW� RI�

8QLYHUVLW\��%ULVEDQH�IURP������WR�������+LV�FXUUHQW�UHVHDUFK�LQFOXGHV�&OLPDWH�

UHJLRQ��%DQJODGHVK�DQG�:HVW�%HQJDO��,QGLD���+H�KDV�SURGXFHG�HLJKW�DXWKRUHG�
DQG�HGLWHG�YROXPHV�DQG�KDV�SXEOLVKHG�LQ�WKH�VHYHUDO�SHHU�UHYLHZHG�MRXUQDOV��
+H� LV� WKH� DGYLVRU� RI� WKH� ,QWHUQDWLRQDO� &HQWUH� IRU� 'HYHORSPHQW� 6WUDWHJLHV�
�,&'6���D�*HUPDQ�EDVHG�,QWHUQDWLRQDO�RUJDQL]DWLRQ�RI�%DQJODGHVKL�H[SDWULDWHV�

'LDVSRUD�VLQFH������

H[HFXWLYH�PDJLVWUDWH�%DQJODGHVK�&LYLO�6HUYLFH��'HSDUWPHQW�RI�6KLSSLQJ��'KDND��
+H�HDUQHG�DQ�06F�GHJUHH�IURP�'KDND�8QLYHUVLW\�DQG�KDV�DQ�//%�DQG�&(03$�
�&RPPRQZHDOWK�([HFXWLYH�0DVWHU�RI�3XEOLF�$GPLQLVWUDWLRQ���+H�DWWHQGHG�WKH�
:$6'�/RQGRQ�FRQIHUHQFH�LQ������DQG�SUHVHQWHG�D�SDSHU��+H�KDV�FROODERUDWHG�

DQ�LQWHUQDWLRQDO�ZRUNVKRS�RQ�6RXWK�6RXWK�0LJUDWLRQ�WKDW�ZDV�VSRQVRUHG�E\�WKH�
,QVWLWXWH�LQ�6HSWHPEHU������


