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science-fiction

Carme Torras

'LJLWDO�WHFKQRORJLHV�KDYH�EHFRPH�SDUW�RI�RXU�HYHU\GD\�OLYHV�DQG�DUH�LQFUHDVLQJO\�DFWLQJ�DV
LQWHUPHGLDULHV�LQ�RXU�ZRUNSODFHV�DQG�SHUVRQDO�UHODWLRQVKLSV�RU�HYHQ�VXEVWLWXWLQJ�WKHP��7KH
,QWHUQHW�RI�WKLQJV��VRFLDO�QHWZRUNV��SURJUDPV�WKDW�OHDUQ�E\�LQWHUDFWLQJ�ZLWK�KXPDQV�
DVVLVWLYH�DQG�FRPSDQLRQ�URERWV��FRPSXWHU�JDPHV�ZLWK�D�SXUSRVH��VHULRXV�JDPHV�IRU�VRFLDO
LPSDFW��URERDGYLVRUV��ZHEV�WKDW�RIIHU�GLJLWDO�LPPRUWDOLW\p�7KHVH�WRROV�FDQ��LQ�D�VKRUW�WLPH�
PRGLI\�WKH�MRE�PDUNHW��rLS�VRPHRQHmV�UHSXWDWLRQ��WUDQVIRUP�D�GLVWULFW��FKDQJH�RXU
UHODWLRQVKLSV�kQRW�MXVW�DW�ZRUN��EXW�DOVR�ZLWKLQ�RXU�IDPLOLHV�DQG�FORVH�FRQWDFWVk�RU�H[WHQG
ZKDW�D�SHUVRQ�OHDYHV�EHKLQG�DIWHU�G\LQJ��ZKLFK�QRZ�LQFOXGHV�D�GLJLWDO�IRRWSULQW�

7KH�JURZLQJ�LQWHUDFWLRQ�ZLWK�lLQWHOOLJHQWm�PDFKLQHV�LV�QRW�MXVW�D�IXUWKHU�VWHS�LQ�WKH�VRFLDO
WUDQVIRUPDWLRQ�WKDW�VWDUWHG�ZLWK�WKH�LQGXVWULDO�UHYROXWLRQ��$OWKRXJK�WKHVH�QHZ�LQIRUPDWLRQ
WHFKQRORJLHV�GR�DOVR�IUHH�KXPDQV�IURP�UHSHWLWLYH�WDVNV�DQG�SURYLGH�WKHP�ZLWK�PRUH�WLPH�WR
VSHQG�LQ�FUHDWLYH�DQG�HQMR\DEOH�ZD\V��WKH�GLIIHUHQFH�LV�WKDW�WKH\�HQWHU�GRPDLQV�SUHYLRXVO\
FRQVLGHUHG�WR�EH�H[FOXVLYH�RI�KXPDQV��VXFK�DV�GHFLVLRQ�PDNLQJ��HPRWLRQV�DQG�VRFLDO
UHODWLRQVKLSV��ZKLFK�PD\�FRPSURPLVH�KXPDQ�YDOXHV��DV�ZHOO�DV�GHFLVLYHO\�VKDSH�VRFLHW\�DQG
RXU�ZD\�RI�OLIH�

7KLV�SRVHV�D�VHULHV�RI�HWKLFDO�TXHVWLRQV�WKDW�ZHUH�QRW�UHOHYDQW�IRU�RWKHU�W\SHV�RI�PDFKLQHV



3b*,1$ �� �� ���

DQG�DERXW�ZKLFK�ZH�KDYH�QR�SUHYLRXV�H[SHULHQFH��QRU�FDQ�ZH�UHOLDEO\�SUHGLFW�KRZ�WKH\�ZLOO
XOWLPDWHO\�LQrXHQFH�WKH�HYROXWLRQ�RI�KXPDQNLQG��7KLV�KDV�OHG�WR�WKH�FRQrXHQFH�RI�DUWLqFLDO
LQWHOOLJHQFH��$,��ZLWK�WKH�KXPDQLWLHV�LQ�DQ�HWKLFDO�GHEDWH�WKDW�LV�VWDUWLQJ�WR�EHDU�IUXLW��QRW
RQO\�ZLWK�WKH�HVWDEOLVKPHQW�RI�UHJXODWLRQV�DQG�VWDQGDUGV��EXW�DOVR�ZLWK�HGXFDWLRQDO
LQLWLDWLYHV�LQ�XQLYHUVLW\�WHDFKLQJ��SURIHVVLRQDO�LPSURYHPHQW��DQG�WKH�FRQIRUPDWLRQ�RI
SXEOLF�RSLQLRQ��,QWHUHVWLQJO\��VFLHQFH�qFWLRQ��6)��RIWHQ�SOD\V�D�SURPLQHQW�VSHFXODWLYH�UROH�LQ
KLJKOLJKWLQJ�WKH�SURV�DQG�FRQV�RI�SRWHQWLDO�VFHQDULRV��4XRWLQJ�WKH�UHQRZQHG�ZULWHU�1HDO
6WHSKHQVRQ�>�@��c*RRG�6)�VXSSOLHV�D�SODXVLEOH��IXOO\�WKRXJKW�RXW�SLFWXUH�RI�DQ�DOWHUQDWH
UHDOLW\�LQ�ZKLFK�VRPH�VRUW�RI�FRPSHOOLQJ�LQQRYDWLRQ�KDV�WDNHQ�SODFH��$�JRRG�6)�XQLYHUVH�KDV
D�FRKHUHQFH�DQG�LQWHUQDO�ORJLF�WKDW�PDNHV�VHQVH�WR�VFLHQWLVWV�DQG�HQJLQHHUVd�

&RQrXHQFH�RI�$,�ZLWK�WKH�KXPDQLWLHV

7KH�$,�UHVHDUFK�FRPPXQLW\�KDV�IHOW�WKH�QHHG�RI�ZRUNLQJ�WRJHWKHU�ZLWK�VRFLDO�VFLHQWLVWV�
SV\FKRORJLVWV��ODZ\HUV��SKLORVRSKHUV�DQG�DQWKURSRORJLVWV��WR�DQDO\]H�WKH�VRFLDO�DQG�HWKLFDO
LPSOLFDWLRQV�RI�WKH�WHFKQRORJLHV�EHLQJ�GHYHORSHG�DQG�WKH�ZD\�WKH\�DUH�GHSOR\HG�
0XOWLGLVFLSOLQDU\�WHDPV�KDYH�EHHQ�IRUPHG��MRLQW�UHVHDUFK�SURJUDPV�ODXQFKHG��DQG
JRYHUQPHQWV�DQG�LQVWLWXWLRQV�KDYH�FDUULHG�RXW�VXUYH\V�DQG�HVWDEOLVKHG�FRPPLWWHHV�WR�JHW
KROG�RI�WKH�VLWXDWLRQ�DQG�FRPH�XS�ZLWK�JXLGHOLQHV�DQG�VWDQGDUGV�

5HJDUGLQJ�WKH�ODWWHU��VHYHUDO�RUJDQL]DWLRQV�DQG�SURIHVVLRQDO�VRFLHWLHV�DUH�GHYHORSLQJ
UHJXODWLRQV�IRU�$,�SURJUDPPHUV��URERW�GHVLJQHUV��FRPSDQLHV�DQG�XVHUV��,Q�$SULO�������WKH
(XURSHDQ�&RPPLVVLRQmV�+LJK�/HYHO�([SHUW�*URXS�RQ�$,�SUHVHQWHG�(WKLFV�JXLGHOLQHV�IRU
WUXVWZRUWK\�$,��DQG�ODWHU�WKDW�\HDU�WKH�,(((�6WDQGDUGV�$VVRFLDWLRQ�SXEOLVKHG�(WKLFDOO\
$OLJQHG�'HVLJQ��$�9LVLRQ�IRU�3ULRULWL]LQJ�+XPDQ�:HOO�EHLQJ�ZLWK�$XWRQRPRXV�DQG
,QWHOOLJHQW�6\VWHPV��ZKLFK�KDG�EHHQ�RSHQ�WR�SXEOLF�GLVFXVVLRQ�VLQFH�'HFHPEHU������DQG
UHFHLYHG�RYHU�WKUHH�KXQGUHG�SDJHV�RI�LQ�GHSWK�IHHGEDFN�WKDW�ZDV�UHYLHZHG�E\�RQH�WKRXVDQG
H[SHUWV�IURP�WKH�UHDOPV�RI�EXVLQHVV��DFDGHPLD�DQG�SROLF\��3UHYLRXVO\��WKHUH�KDG�EHHQ�RWKHU
SLRQHHU��PRUH�PRGHVW�LQLWLDWLYHV��VXFK�DV�WKH�%DUFHORQD�'HFODUDWLRQ�IRU�WKH�SURSHU
GHYHORSPHQW�DQG�XVDJH�RI�$,�LQ�(XURSH�DQG�WKH�0RQWUgDO�'HFODUDWLRQ�IRU�D�5HVSRQVLEOH
'HYHORSPHQW�RI�$UWLqFLDO�,QWHOOLJHQFH��ERWK�LVVXHG�LQ������

/HJDO�UHJXODWLRQ�LV�QHHGHG�IRU�HQIRUFLQJ�(WKLFDO�$,��EXW�HYHQ�PRUH�LPSRUWDQW�LV�HGXFDWLRQ�DW
DOO�OHYHOV��VR�DV�WR�GHYHORS�FULWLFDO�DZDUHQHVV�DQG�LQIRUPHG�SXEOLF�RSLQLRQ��$�FUXFLDO�WDUJHW�LQ
WKLV�UHJDUG�DUH�WKRVH�GHVLJQLQJ�DQG�VKDSLQJ�$,�WRROV��,W�LV�QRW�VXUSULVLQJ�WKDW��DW�WKH
XQLYHUVLW\�OHYHO��UHQRZQHG�YRLFHV�VXFK�DV�WKDW�RI�3URI��%DUEDUD�-��*URV]�DGYRFDWH�IRU
LQWHJUDWLQJ�HWKLFV�LQ�FRPSXWHU�VFLHQFH�HGXFDWLRQ��c%\�PDNLQJ�HWKLFDO�UHDVRQLQJ�D�FHQWUDO
HOHPHQW�LQ�WKH�FXUULFXOXP��VWXGHQWV�FDQ�OHDUQ�WR�WKLQN�QRW�RQO\�DERXW�ZKDW�WHFKQRORJ\�WKH\
FRXOG�FUHDWH��EXW�DOVR�ZKHWKHU�WKH\�VKRXOG�FUHDWH�WKDW�WHFKQRORJ\�d�>�@��$ORQJ�WKLV�OLQH�
SUHVWLJLRXV�DVVRFLDWLRQV�VXFK�DV�WKH�$VVRFLDWLRQ�IRU�&RPSXWLQJ�0DFKLQHU\��$&0��DQG�WKH
,QVWLWXWH�RI�(OHFWULFDO�DQG�(OHFWURQLFV�(QJLQHHUV��,(((��LQFOXGH����NQRZOHGJH�DUHDV�LQ�WKHLU
&RPSXWHU�6FLHQFH�FXUULFXOD��RQH�RI�ZKLFK�LV�6RFLDO�,VVXHV�DQG�3URIHVVLRQDO�3UDFWLFH��VR�WKDW
cVWXGHQWV�GHYHORS�DQ�XQGHUVWDQGLQJ�RI�WKH�UHOHYDQW�VRFLDO��HWKLFDO��OHJDO�DQG�SURIHVVLRQDO
LVVXHVd�
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,Q�(XURSH��WKH�8QLYHUVLW\�RI�2[IRUG�KDV�HYHQ�JRQH�D�VWHS�IXUWKHU�LQ�WKH�FRQrXHQFH�ZLWK�WKH
KXPDQLWLHV�E\�RIIHULQJ�D�GHJUHH�LQ�&RPSXWHU�6FLHQFH�DQG�3KLORVRSK\��ZKLFK�IRFXVHV�RQ
FRPPRQ�LQWHUHVWV�LQ�DUWLqFLDO�LQWHOOLJHQFH��ORJLF��URERWLFV��YLUWXDO�UHDOLW\��DQG�HWKLFV��6XFK
PL[HG�GHJUHHV�ZLOO�VRRQ�SUROLIHUDWH�DOO�RYHU�WKH�ZRUOG�DQG��LQ�SDUWLFXODU��VHYHUDO�&DWDODQ
XQLYHUVLWLHV�KDYH�LQLWLDWLYHV�LQ�WKLV�GLUHFWLRQ�

7KH�UROH�RI�6FLHQFH�)LFWLRQ

6FLHQFH�)LFWLRQ��6)��KDV�EHHQ�D�VRXUFH�RI�LQVSLUDWLRQ�IRU�VFLHQWLVWV�DQG�WHFKQRORJLVWV�VLQFH
LWV�RXWEUHDN��&ODVVLFDO�ZRUNV�E\�6KHOOH\��9HUQH��DQG�+X[OH\��DPRQJ�PDQ\�RWKHUV��HQYLVDJHG
UHVHDUFK�DGYHQWXUHV��GLVFRYHULHV�DQG�LQQRYDWLRQV�WKDW�ODWHU�KDYH�EHFRPH�WUXH��OLNH�VSDFH
H[SORUDWLRQ��KXPDQRLG�UHSOLFDV��DQG�JHQHWLF�HQJLQHHULQJ��1RZDGD\V��6)�KDV�JDLQHG
LQFUHDVLQJ�SXEOLF�DWWHQWLRQ�GXH�WR�WKH�XSVXUJH�RI�GLJLWDO�WHFKQRORJLHV��PRVW�QRWDEO\��$,�DQG
URERWLFV��0DQ\�LQLWLDWLYHV�WR�SXW�LQ�FRQWDFW�6)�ZULWHUV�DQG�qOPPDNHUV�ZLWK�VFLHQWLVWV�DQG
WHFKQRORJ\�GHYHORSHUV�KDYH�HPHUJHG�LQ�UHFHQW�\HDUV�

$V�DQ�H[DPSOH��LQ������WKH�&HQWHU�IRU�6FLHQFH�DQG�,PDJLQDWLRQ�ZDV�VHW�XS�DW�$UL]RQD�6WDWH
8QLYHUVLW\��7KH�LGHD�FDPH�IURP�D�WKRXJKW�SURYRNLQJ�VSHHFK�E\�1HDO�6WHSKHQVRQ�>�@��JLYHQ
LQ�WKH�SUHVHQFH�RI�WKH�XQLYHUVLW\�SUHVLGHQW��LQ�ZKLFK�WKH�ZULWHU�VWDWHG�WKDW�WRGD\mV�VFLHQWLVWV
KDG�ORVW�WKH�DELOLW\�WR�WKLQN�DQG�GR�cJUHDW�WKLQJVd��OLNH�WKRVH�WKDW�KDG�SUHYLRXVO\�LQVSLUHG�WKH
$SROOR�VSDFH�SURJUDP�RU�WKH�PLFURSURFHVVRU��7KH�SUHVLGHQW�UHVSRQGHG�WKDW�SHUKDSV�LW�ZDV
WKH�6)�ZULWHUV�ZKR�ZHUH�DW�IDXOW�EHFDXVH�WKH\�ZHUH�IDLOLQJ�WR�HYRNH�DQ�DPELWLRXV�IXWXUH�WKDW
ZRXOG�LQVSLUH�VFLHQWLVWV�WR�PDNH�WKHP�LQWR�D�UHDOLW\��$V�D�UHVXOW��WKH�&HQWHU�QRZ�KRXVHV
WHDPV�RI�UHVHDUFKHUV�LQ�VFLHQFH�DQG�KXPDQLWLHV�WR�GHYLVH�DQG�SXUVXH�DPELWLRXV�JRDOV�WKDW
VKDSH�WKH�IXWXUH�

2QH�RI�WKH�SURMHFWV�UXQ�E\�WKH�&HQWHU�LV�WKH�FRQWLQXDWLRQ�RI�DQ�LQLWLDWLYH�ODXQFKHG�E\�WKH
FRPSDQ\�,QWHO��7KH�7RPRUURZ�3URMHFW��LQ�ZKLFK�WKH\�DVNHG�IRXU�6)�ZULWHUV�WR�FUHDWH�VWRULHV
SLFWXULQJ�SRVVLEOH�IXWXUH�XVHV�RI�LWV�SURGXFWV�LQ�SKRWRQLFV��URERWLFV��WHOHPDWLFV�DQG�VPDUW
VHQVRUV��7KH�ERRN�ZLWK�WKH�IRXU�DFFRXQWV�LV�RSHQ�DFFHVV�>�@��DQG�VHYHUDO�YROXPHV�KDYH
DSSHDUHG�VLQFH�WKHQ�LQ�ZKLFK�VROXWLRQV�DUH�SURSRVHG�WR�WKH�JUHDWHVW�FKDOOHQJHV�IDFLQJ
KXPDQLW\�WRGD\��WKURXJK�WKH�YLVXDO�DUWV�DQG�ZULWLQJ��DOO�DV�D�UHVXOW�RI�WKH�ZRUN�FDUULHG�RXW�DW
WKLV�&HQWHU�

&RXQWOHVV�LQLWLDWLYHV�LQ�WKLV�GLUHFWLRQ�KDYH�HPHUJHG��MRLQW�ZRUNVKRSV��SURVSHFWLYH�V\PSRVLD�
H[KLELWLRQV��SHUIRUPDQFHV��DQG�HYHQ�WRS�VFLHQWLqF�MRXUQDOV�KDYH�HGLWHG�VSHFLDO�LVVXHV
GHYRWHG�WR�6)�LQVSLUDWLRQ��$�SLRQHHU�ZDV�WKH�SUHVWLJLRXV�MRXUQDO�1DWXUH��ZKLFK�WR
FRPPHPRUDWH�WKH�qIWLHWK�DQQLYHUVDU\�RI�WKH�K\SRWKHVLV�RI�+XJK�(YHUHWW�,,,�DERXW�SDUDOOHO
XQLYHUVHV��SXEOLVKHG�D�YROXPH�HQWLWOHG�0DQ\�:RUOGV�>�@�FRQWDLQLQJ�DUWLFOHV�IURP�ERWK
UHVHDUFKHUV�LQ�TXDQWXP�PHFKDQLFV�DQG�6)�ZULWHUV��,WV�LQWURGXFWLRQ�VWDWHV�YHU\�FOHDUO\�ZKDW
UROH�6)�FDQ�SOD\�LQ�DQWLFLSDWLQJ�WKH�EHQHqWV�DQG�ULVNV�RI�VFLHQWLqF�GHYHORSPHQW��c6HULRXV
VFLHQFH�qFWLRQ�WDNHV�VFLHQFH�VHULRXVO\��>p@�6FLHQFH�qFWLRQ�GRHV�QRW�WHOO�XV�ZKDW�WKH�IXWXUH
ZLOO�EULQJ��EXW�DW�LWV�EHVW�LW�KHOSV�XV�WR�XQGHUVWDQG�ZKDW�WKH�IXWXUH�ZLOO�IHHO�OLNH��DQG�KRZ�ZH
PLJKW�IHHO�ZKHQ�RQH�ZD\�RI�ORRNLQJ�DW�WKH�ZRUOG�LV�RYHUWDNHQ�E\�DQRWKHU�d
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7HDFKLQJ�DQG�IRVWHULQJ�HWKLFV�GHEDWH�XVLQJ�6)�VWRULHV

7HDFKLQJ�(WKLFV�LQ�$,�GLIIHUV�FRQVLGHUDEO\�IURP�WHDFKLQJ�RWKHU�VXEMHFWV�LQ�,QIRUPDWLRQ
6FLHQFHV�DQG�(QJLQHHULQJ��,W�LV�QRW�VR�PXFK�D�PDWWHU�RI�VWXGHQWV�OHDUQLQJ�VRPH�VSHFLqF
FRQWHQWV��EXW�PDNLQJ�WKHP�DZDUH�RI�WKH�VRFLDO�DQG�HWKLF�LPSOLFDWLRQV�RI�WKHLU�IXWXUH�MREV
DQG�WUDLQ�WKHP�WR�DQDO\]H�DQG�GHEDWH�DERXW�VXFK�LVVXHV��3HRSOH�KROG�PXOWLSOH�DQG�RIWHQ
FRQrLFWLQJ�VHWV�RI�YDOXHV�DQG�WKH�DLP�LV�QRW�WR�XQLI\�WKH�YLHZV�RI�VWXGHQWV�DURXQG�D�VHW�RI
UXOHV��EXW�WR�UDLVH�WKHLU�DZDUHQHVV�DQG�DELOLWLHV�WR�WKLQN�DQG�GLVFXVV��0RUHRYHU��WHFKQRORJ\
VWXGHQWV�DUH�QRW�SKLORVRSKHUV��$OWKRXJK�WKHUH�DUH�FRQVROLGDWHG�HWKLFDO�WKHRULHV�WKDW�WKH\
VKRXOG�NQRZ�DERXW��SKLORVRSKLFDO�WH[WV�DUH�RIWHQ�WRR�DEVWUDFW�IRU�WKHP��DQG�D�SUDJPDWLF
RSWLRQ�LV�XVXDOO\�WDNHQ�

$FFRUGLQJ�WR�6XOOLQV�>�@��WKH�PDLQ�HWKLFDO�WKHRULHV�UHOHYDQW�WR�$,�DQG�KXPDQ�URERW
LQWHUDFWLRQ�DUH��FRQVHTXHQWLDOLVP�RU�XWLOLWDULDQLVP��PD[LPL]LQJ�WKH�QXPEHU�RI�SHRSOH�WKDW
HQMR\�WKH�KLJKHVW�EHQHqFLDO�RXWFRPHV���GHRQWRORJLVP��DFWLQJ�RQO\�DFFRUGLQJ�WR�PD[LPV�WKDW
FRXOG�EHFRPH�XQLYHUVDO�ODZV���YLUWXH�HWKLFV��UHO\LQJ�RQ�WKH�PRUDO�FKDUDFWHU�RI�YLUWXRXV
LQGLYLGXDOV���VRFLDO�MXVWLFH��DOO�KXPDQ�EHLQJV�GHVHUYH�WR�EH�WUHDWHG�HTXDOO\�DQG�WKHUH�PXVW�EH
D�qUP�MXVWLqFDWLRQ�LQ�FDVH�RI�PLVWUHDWPHQW���FRPPRQ�JRRGV��OLYLQJ�LQ�D�FRPPXQLW\�SODFHV
FRQVWUDLQWV�RQ�WKH�LQGLYLGXDO���UHOLJLRXV�HWKLFV��QRUPV�FRPH�IURP�D�VSLULWXDO�DXWKRULW\���DQG
LQIRUPDWLRQ�HWKLFV��SROLFLHV�DQG�FRGHV�IRU�JRYHUQLQJ�WKH�FUHDWLRQ��RUJDQL]DWLRQ�
GLVVHPLQDWLRQ��DQG�XVH�RI�LQIRUPDWLRQ��

6LQFH�QR�VLQJOH�WKHRU\�LV�DSSURSULDWH�IRU�DGGUHVVLQJ�DOO�HWKLFDO�LVVXHV�DULVLQJ�LQ�WKH�GHVLJQ
DQG�XVH�RI�WHFKQLFDO�LQQRYDWLRQV��WKH�SUDJPDWLF�RSWLRQ�LV�WR�DGRSW�D�K\EULG�DSSURDFK��6XFK
K\EULG�HWKLFV�LV�DGYRFDWHG�E\�:DOODFK�DQG�$OOHQ�>�@�DV�D�FRPELQDWLRQ�RI�WRS�GRZQ�WKHRULHV
�L�H���WKRVH�DSSO\LQJ�UDWLRQDO�SULQFLSOHV�WR�GHULYH�QRUPV��DQG�ERWWRP�XS�RQHV��L�H���WKRVH
LQIHUULQJ�JHQHUDO�JXLGHOLQHV�IURP�VSHFLqF�VLWXDWLRQV��

1RZ��ZKHUH�VKRXOG�WKHVH�VSHFLqF�VLWXDWLRQV�FRPH�IURP"�6WHSKHQVRQ�>�@�FODLPV��c:KDW�6)
VWRULHV�FDQ�GR�EHWWHU�WKDQ�DOPRVW�DQ\WKLQJ�HOVH�LV�WR�SURYLGH�QRW�MXVW�DQ�LGHD�IRU�VRPH
VSHFLqF�WHFKQLFDO�LQQRYDWLRQ��EXW�DOVR�WR�VXSSO\�D�FRKHUHQW�SLFWXUH�RI�WKDW�LQQRYDWLRQ�EHLQJ
LQWHJUDWHG�LQWR�D�VRFLHW\��LQWR�DQ�HFRQRP\��DQG�LQWR�SHRSOHmV�OLYHV�d�7KXV��VRPH�(WKLFV�LQ
7HFKQRORJ\�FRXUVHV�UHFXU�WR�6)�VWRULHV�WR�H[HPSOLI\�FRQrLFWLYH�VLWXDWLRQV��7KHPHV
DGGUHVVHG�LQ�WKH�FODVVLF�ZRUNV�E\�$VLPRY��'LFN��%UDGEXU\��2UZHOO��+X[OH\��+RIIPDQ��6KHOOH\�
&DSHN��:HOOV��6WXUJHRQ��6LOYHUEHUJ��RU�.H\HV��VXFK�DV�WKH�WKUHH�ODZV�RI�URERWLFV��URERW
QDQQLHV��VHFXULW\�YHUVXV�IUHHGRP��ODFN�RI�SULYDF\��WHFKQRORJLFDO�WRWDOLWDULVP��HPRWLRQDO
VXUURJDWHV��KXPDQRLG�UHSOLFDV��LQFLGHQFH�RQ�WKH�MRE�PDUNHW��PRUDO�UHVSRQVLELOLW\��ORVV�RI
KXPDQ�FRQWURO��KLJK�WHFK�ELDVHV��PDQLSXODWLRQ�DQG�DXWRPDWLRQ�GLYLGHV��RU�KXPDQ
HQKDQFHPHQW�DQG�SRVWKXPDQLVP��KDYH�DWWDLQHG�JUHDW�UHOHYDQFH�ZLWK�WKH�GHYHORSPHQW�RI
$,�

*LYHQ�WKLV�UHOHYDQFH��LW�LV�QDWXUDO�WKDW�LQVWUXFWRUV�WHDFKLQJ�(WKLFV�LQ�WHFKQRORJLFDO�GHJUHHV
DUH�UHFXUULQJ�WR�VXFK�6)�VWRULHV�WR�H[HPSOLI\�VHQVLWLYH�VLWXDWLRQV�WKH�VWXGHQWV�PD\�IDFH�LQ
WKHLU�SURIHVVLRQDO�SUDFWLFH�VR�DV�WR�IRVWHU�D�IUXLWIXO�UHrHFWLRQ�DQG�GHEDWH�DERXW�WKHP��$IWHU
WHDFKLQJ�WKH�FRXUVH�6FLHQFH�)LFWLRQ�DQG�&RPSXWHU�(WKLFV�qYH�WLPHV�DW�WKH�8QLYHUVLW\�RI
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.HQWXFN\�DQG�WZR�WLPHV�DW�WKH�8QLYHUVLW\�RI�,OOLQRLV�DW�&KLFDJR��%XUWRQ�HW�DO��>�@�VWDWH�RQ
WKHLU�H[SHULHQFH��c8VLQJ�qFWLRQ�WR�WHDFK�HWKLFV�DOORZV�VWXGHQWV�WR�VDIHO\�GLVFXVV�DQG�UHDVRQ
DERXW�GLIqFXOW�DQG�HPRWLRQDOO\�FKDUJHG�LVVXHV�ZLWKRXW�PDNLQJ�WKH�GLVFXVVLRQ�SHUVRQDO�d
%HVLGHV�KLJKOLJKWLQJ�KRZ�HQJDJLQJ�QDUUDWLYH�LV�IRU�VWXGHQWV��WKH�DXWKRUV�UHSRUW�RQ�PDQ\
SRVLWLYH�LQVLJKWV�WKH\�JRW�DORQJ�WKH�\HDUV�WKDW�DUH�ZRUWK�UHDGLQJ�LQ�GHWDLO�

0RGHUQ�VFLHQFH�qFWLRQ�WRXFKHV�XSRQ�PDQ\�RI�WKH�HWKLFDO�LVVXHV�GHSLFWHG�LQ�FODVVLFDO�VWRULHV�
EXW�XVXDOO\�IRFXVHV�RQ�WKH�FRQFHUQV�UDLVHG�QRZDGD\V�E\�GLJLWDO�WHFKQRORJLHV��VXFK�DV�WKRVH
GHULYHG�IURP�RXU�LQWHQVLYH�XVH�RI�FHOOSKRQHV��ZLGHVSUHDG�LQWHUDFWLRQ�LQ�VRFLDO�QHWZRUNV�
DXWRPDWLF�GHFLVLRQ�PDNLQJ�EDVHG�RQ�DUWLqFLDO�LQWHOOLJHQFH��LPPHUVLYH�YLUWXDO�UHDOLW\�JDPHV�
DQG�OHDUQLQJ�DOJRULWKPV�XVLQJ�ELJ�GDWD��WKXV�WULJJHULQJ�LQWHUHVWLQJ�GHEDWHV�>��@��)LJXUH��
VKRZV�VRPH�VHULHV�DQG�PRYLHV�IRFXVLQJ�RQ�WKHVH�FRQFHUQV��,Q�WKLV�UHVSHFW��WKH�VHULHV�%ODFN
0LUURU�LV�D�PDVWHUSLHFH�WKDW��LQ�HDFK�FKDSWHU��FDUULHV�D�SDUWLFXODU�WHFKQRORJ\�WR�LWV�PRVW
H[WUHPH�FRQVHTXHQFHV��DQG�WKH�PRYLH�+HU�GHSLFWV�D�PDQ�IDOOLQJ�LQ�ORYH�ZLWK�KLV�FRPSXWHUmV
RSHUDWLQJ�V\VWHP��WKXV�WUDQVODWLQJ�+RIIPDQQmV�7KH�VDQGPDQ�WDOH�WR�D�GLJLWDO�FRQWHPSRUDU\
VHWWLQJ��5HODWHG�WR�URERWLFV��,�ZRXOG�KLJKOLJKW�WKH�VHULHV�5HDO�+XPDQV��ZKHUH�DOPRVW�KXPDQ�
OLNH�URERWV�FRH[LVW�ZLWK�SHRSOH�DQG�RIWHQ�FRPSHWH�ZLWK�WKHP��DQG�WKH�qOP�6XUURJDWHV��LQ
ZKLFK�HYHU\�FLWL]HQ�KDV�DQ�DYDWDU�FRQWUROOHG�IURP�KRPH�WKDW�PRYHV�DURXQG�WKH�FLW\�DQG
LQWHUDFWV�ZLWK�SHRSOH��7KH�qOP�5RERW�DQG�)UDQN��VKRZLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�HOGHU
)UDQN�DQG�LWV�URERWLF�FDUHJLYHU��GHVHUYHV�D�VSHFLDO�PHQWLRQ�IRU�LWV�UHDOLVP�DQG�HGXFDWLRQDO
YDOXH�DQG�ZDV�WKH�EDVLV�IRU�DQ�RQOLQH�5RERW�(WKLFV�FRXUVH�RQ�WKH�7HDFK�ZLWK�0RYLHV�ZHEVLWH
>��@��DPRQJ�RWKHU�SODFHV�

)LJXUH����6FLHQFH�)LFWLRQ�VHULHV�DQG�PRYLHV�GHDOLQJ�ZLWK�HWKLFDO� LVVXHV�UDLVHG
E\�GLJLWDO� WHFKQRORJLHV��HVSHFLDOO\�$,�DQG�URERWLFV�

7XUQLQJ�WR�ERRNV�VSHFLqFDOO\�GHVLJQHG�WR�WHDFK�FRXUVHV�LQ�WHFKQRORJLFDO�GHJUHHV�EDVHG�RQ
VFLHQFH�qFWLRQ��,�ZRXOG�KLJKOLJKW�0XUSK\�>��@��1RXUEDNKVK�>��@�DQG�7RUUDV�>��@��VHH�)LJXUH���
7KH�RQH�HGLWHG�E\�0XUSK\�LV�LQWHQGHG�WR�H[SODLQ�NH\�SULQFLSOHV�RI�$,��WKH�HQFORVHG�VWRULHV
kE\�$VLPRY��9LQJH��$OGLVV��DQG�'LFNk�FRYHU�WHOHSUHVHQFH��EHKDYLRU�EDVHG�URERWLFV�
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GHOLEHUDWLRQ��WHVWLQJ��KXPDQ�URERW�LQWHUDFWLRQ��WKH�XQFDQQ\�YDOOH\��QDWXUDO�ODQJXDJH
XQGHUVWDQGLQJ��PDFKLQH�OHDUQLQJ��DQG�HWKLFV��(DFK�VWRU\�LV�SUHFHGHG�E\�DQ�LQWURGXFWRU\
QRWH��n$V�<RX�5HDG�WKH�6WRU\�o�DQG�IROORZHG�E\�D�GLVFXVVLRQ�RI�LWV�LPSOLFDWLRQV��n$IWHU�<RX
+DYH�5HDG�WKH�6WRU\�o

)LJXUH����7KUHH�ERRNV�SXEOLVKHG�E\�0,7�3UHVV�VSHFLqFDOO\�GHVLJQHG�WR� WHDFK
FRXUVHV �LQ �WHFKQRORJLFDO �GHJUHHV �EDVHG�RQ�VFLHQFH �qFWLRQ�

7KH�RWKHU�WZR�ERRNV�GLIIHU�IURP�WKLV�RQH�LQ�WZR�UHVSHFWV��L��WKH�DXWKRUV�WKHPVHOYHV�KDYH
ZULWWHQ�WKH�VFLHQFH�qFWLRQ�VWRULHV�XVHG�IRU�LOOXVWUDWLRQ��DQG�LL��WKH�ERRNV�GR�QRW�H[SODLQ
WHFKQLFDO�SULQFLSOHV��EXW�DUH�H[SOLFLWO\�LQWHQGHG�WR�IRVWHU�GHEDWH�RQ�WKH�VRFLDO�DQG�HWKLF
LPSOLFDWLRQV�RI�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV�

%\�GUDZLQJ�SRVVLEOH�IXWXUH�VFHQDULRV��1RXUEDNKVK�UDLVHV�VRPH�FRQFHUQV�DERXW�ZKHUH�ZH�DUH
KHDGLQJ��ZLWKRXW�QHLWKHU�WDNLQJ�DQ�HWKLFV�UHJXODWRU\�YLHZSRLQW�QRU�H[SOLFLWO\�WU\LQJ�WR�EH
SHGDJRJLFDO��7KH�DXWKRU��D�UHQRZQHG�URERWLFLVW��PDNHV�YHU\�OXFLG�UHPDUNV�E\�FRQFHQWUDWLQJ
WKH�IROORZLQJ�VSHFLqF�WRSLFV��PDUNHWLQJ�VWUDWHJLHV�LQ�WKH�QHW��WKH�FRQVHTXHQFHV�RI�QRQ�
HSKHPHUDO�GHVLJQ��URERWLF�r\LQJ�WR\V�WKDW�RSHUDWH�E\�PHDQV�RI�JD]H�WUDFNLQJ��URERW�HQDEOHG
PXOWLPRGDO��PXOWLFRQWLQHQWDO�WHOHSUHVHQFH��DQG�HYHQ�D�ZD\�WKDW�QDQRURERWV�FRXOG�DOORZ�XV
WR�DVVXPH�GLIIHUHQW�SK\VLFDO�IRUPV��1RXUEDNKVK�H[DPLQHV�WKH�XQGHUO\LQJ�WHFKQRORJ\�DQG
WKH�VRFLDO�FRQVHTXHQFHV�RI�HDFK�VFHQDULR��+H�DOVR�RIIHUV�D�FRXQWHU�YLVLRQ��D�URERWLFV
GHVLJQHG�WR�FUHDWH�FLYLF�DQG�FRPPXQLW\�HPSRZHUPHQW�

%HFDXVH�RI�P\�UHVHDUFK�RQ�DVVLVWLYH�URERWLFV�>��@��,�EHFDPH�SURJUHVVLYHO\�FRQFHUQHG�DERXW
WKH�VRFLDO�DQG�HWKLFV�LPSOLFDWLRQV�RI�WKH�WHFKQRORJLHV�ZH�DUH�GHYHORSLQJ�DQG�HVSHFLDOO\
LQWHUHVWHG�LQ�GHYLVLQJ�ZD\V�WR�WHDFK�(WKLFV�WR�WHFKQRORJLVWV��7KLV�OHG�PH�WR�WU\�P\�KDQG�DW
qFWLRQ��DQG�LQ�WKH�QRYHO�7KH�9HVWLJLDO�+HDUW�>��@�,�LPDJLQHG�KRZ�EHLQJ�UDLVHG�E\�DUWLqFLDO
QDQQLHV��OHDUQLQJ�IURP�URERWLF�WHDFKHUV�DQG�VKDULQJ�ZRUN�DQG�OHLVXUH�ZLWK�$,�SURJUDPV
ZRXOG�DIIHFW�WKH�LQWHOOHFWXDO��HPRWLRQDO�DQG�VRFLDO�KDELWV�RI�IXWXUH�JHQHUDWLRQV��7KH�QRYHOmV
OHLW�PRWLY�LV�D�TXRWDWLRQ�IURP�WKH�SKLORVRSKHU�5REHUW�&��6RORPRQ��cLW�LV�WKH�UHODWLRQVKLSV�WKDW
ZH�KDYH�FRQVWUXFWHG�ZKLFK�LQ�WXUQ�VKDSH�XVd��>��@�+H�PHDQW�KXPDQ�UHODWLRQV�ZLWK�RXU
SDUHQWV��WHDFKHUV�DQG�IULHQGV��EXW�WKH�TXRWDWLRQ�FDQ�EH�DSSOLHG�WR�URERWLF�DVVLVWDQWV�DQG�DOO
VRUWV�RI�LQWHUDFWLYH�GHYLFHV��LI�WKH\�DUH�WR�SHUYDGH�RXU�OLYHV�

7KH�SORW�RI�WKH�QRYHO�LV�DV�IROORZV��&HOLD��D�WKLUWHHQ�\HDU�ROG�JLUO�FU\RJHQLFDOO\�IUR]HQ
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EHFDXVH�RI�KHU�WHUPLQDO�LOOQHVV��LV�FXUHG�DQG�EURXJKW�EDFN�WR�OLIH�LQ�WKH���VW�&HQWXU\�LQ�RUGHU
WR�EH�DGRSWHG��$VLGH�IURP�KHU�PHPRULHV��VKH�EULQJV�VRPHWKLQJ�HOVH�IURP�WKH�SDVW��IHHOLQJV
DQG�HPRWLRQV�WKDW�DUH�QR�ORQJHU�LQ�H[LVWHQFH��7KHVH�DUH�ZKDW�PRVW�DWWUDFW�6LOYDQD��D�PLGGOH�
DJHG�ZRPDQ�ZKR�ZRUNV�DV�DQ�HPRWLRQDO�PDVVHXVH�WU\LQJ�WR�UHFRYHU�WKH�VHQVDWLRQV�KXPDQV
KDYH�ORVW��&HOLDmV�IHHOLQJV�DUH�DOVR�SUHFLRXV�UHVHDUFK�PDWHULDO�IRU�/HR��D�ELRHQJLQHHU�ZKR�LV
GHVLJQLQJ�D�FUHDWLYLW\�SURVWKHVLV�IRU�WKH�P\VWHULRXV�'RFWRU�&UDIW��RZQHU�RI�WKH�OHDGLQJ
URERWLFV�FRPSDQ\��&UDIW(5�

)ROORZLQJ�D�VXJJHVWLRQ�E\�0,7�3UHVV�(GLWRU�0DULH�/��/HH��DQ�DSSHQGL[�ZLWK����HWKLFV
TXHVWLRQV�DQG�KLQWV�IRU�D�GLVFXVVLRQ�DURXQG�WKH�VLWXDWLRQV�DSSHDULQJ�LQ�WKH�QRYHO�ZDV
LQFOXGHG�LQ�WKH�ERRN��DQG�SXEOLVKHG�WRJHWKHU�ZLWK�DQ�RQOLQH�WHDFKHUmV�JXLGH�DQG�D�����VOLGH
SUHVHQWDWLRQ�WR�GHOLYHU�D�FRXUVH�RQ�(WKLFV�LQ�6RFLDO�5RERWLFV�DQG�$UWLdFLDO�,QWHOOLJHQFH��,W
FRYHUV�VL[�PDMRU�WRSLFV��KRZ�WR�GHVLJQ�WKH�cSHUIHFWd�DVVLVWDQW��WKH�LPSRUWDQFH�RI�URERW
DSSHDUDQFH�DQG�WKH�VLPXODWLRQ�RI�HPRWLRQV�IRU�WKH�DFFHSWDQFH�RI�URERWV��WKH�UROH�RI�$,
SURJUDPV�LQ�WKH�ZRUNSODFH�DQG�LQ�HGXFDWLRQDO�HQYLURQPHQWV��WKH�GLOHPPD�EHWZHHQ
DXWRPDWLF�GHFLVLRQ�PDNLQJ�DQG�KXPDQ�IUHHGRP�DQG�GLJQLW\��DQG�FLYLO�UHVSRQVLELOLW\�UHODWHG
WR�HPEHGGLQJ�cPRUDOVd�LQ�SURJUDPV�DQG�URERWV�

(DFK�VHFWLRQ�LQ�WKH�WHDFKHUmV�JXLGH�IROORZV�WKH�VDPH�VWUXFWXUH��VWDUWLQJ�ZLWK�VRPH
KLJKOLJKWV�IURP�WKH�QRYHO��WKHQ�WKH�FRUUHVSRQGLQJ�HWKLFV�EDFNJURXQG�LV�SURYLGHG��IROORZHG
E\�IRXU�TXHVWLRQV�DQG�KLQWV�IRU�WKHLU�GLVFXVVLRQ��DQG�FORVLQJ�ZLWK�VRPH�UHYLVLWHG�LVVXHV�IURP
SUHYLRXV�FKDSWHUV��6OLGHV�VKRZLQJ�WKH�VWUXFWXUH�RI�WKHVH�HWKLFV�WHDFKLQJ�PDWHULDOV�DQG�VRPH
RI�WKH�TXHVWLRQV�DGGUHVVHG�DUH�GLVSOD\HG�LQ�)LJXUH���

)LJXUH����6DPSOH�VOLGHV� IURP�WKH�WHDFKLQJ�PDWHULDOV�DVVRFLDWHG�ZLWK�7KH
9HVWLJLDO�+HDUW�VKRZLQJ�� �WRS��FRUUHVSRQGHQFH�EHWZHHQ�HWKLFV�VHFWLRQV�DQG
FKDSWHUV �RI �WKH �QRYHO� �DV �ZHOO �DV �VHFWLRQ�VWUXFWXUH� �DQG��ERWWRP��VRPH�RI �WKH
TXHVWLRQV �DGGUHVVHG�

7KH�ERRN�WRJHWKHU�ZLWK�WKH�DQFLOODU\�PDWHULDOV�KDYH�EHHQ�XVHG�QRW�RQO\�LQ�,QIRUPDWLRQ
6FLHQFHV�DQG�(QJLQHHULQJ�GHJUHHV��EXW�DOVR�LQ�3KLORVRSK\�DQG�%XVLQHVV�$GPLQLVWUDWLRQ
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VWXGLHV�DW�VHYHUDO�XQLYHUVLWLHV��PDLQO\�LQ�6SDLQ�DQG�86$�VR�IDU��EXW�VRPH�(XURSHDQ
XQLYHUVLWLHV�KDYH�DOUHDG\�H[SUHVVHG�LQWHUHVW�WR�GR�VR�LQ�WKH�FRPLQJ�DFDGHPLF�WHUPV�
0RUHRYHU��D�&DWDODQ�YHUVLRQ�RI�WKH�PDWHULDOV�DGDSWHG�WR�6HFRQGDU\�6FKRRO�LV�DYDLODEOH�DW�WKH
ZHE�RI�3DJfV�(GLWRUV��ZKLFK�FDQ�DOVR�EH�XVHG�WR�WULJJHU�GHEDWH�LQ�UHDGLQJ�JURXSV��SDQHOV�
URXQG�WDEOHV��DQG�VLPLODU�GLVFXVVLRQ�IRUXPV�

&RQFOXGLQJ�UHPDUNV

7KH�LQFUHDVLQJ�LQWHUDFWLRQ�RI�SHRSOH�ZLWK�$,�SURJUDPV�LQ�HYHU\GD\�OLIH�SRVHV�LPSRUWDQW
VRFLDO�DQG�HWKLFDO�FKDOOHQJHV�ZLWK�D�ORW�RI�SRWHQWLDO�WR�VXEVWDQWLDOO\�VKDSH�RXU�IXWXUH��7KLV
FDOOV�IRU�WHFKQLFDO�GHJUHHV�JHWWLQJ�FORVHU�WR�WKH�KXPDQLWLHV��VR�WKDW�VWXGHQWV�DQG
SURIHVVLRQDOV�EHFRPH�DZDUH�RI�SRVVLEOH�VHQVLWLYH�LVVXHV�WKH\�PD\�IDFH�LQ�WKHLU�FDUHHUV�DQG
OHDUQ�WR�UHrHFW�DQG�GLVFXVV�DERXW�WKHP�

:H�KDYH�GHVFULEHG�WKUHH�UHFHQW�SURSRVDOV�E\�UHVHDUFKHUV�LQ�$,�DQG�URERWLFV��RQH�ERRN�XVLQJ
FODVVLFDO�VWRULHV�WR�H[SODLQ�FRPSXWDWLRQDO�SULQFLSOHV��DQG�WZR�ERRNV�UHO\LQJ�RQ�PRGHUQ
VFLHQFH�qFWLRQ�WR�FRQYH\�WHFKQRHWKLFV�NQRZOHGJH��ZLWK�WKH�VLQJXODU�FKDUDFWHULVWLF�WKDW
qFWLRQ�ZDV�ZULWWHQ�E\�WKH�UHVHDUFKHUV�WKHPVHOYHV�VR�WKDW�WKH�VWRULHV�DFFXUDWHO\�LOOXVWUDWH�WKH
LVVXHV�WR�EH�GLVFXVVHG��LQ�DGGLWLRQ�WR�PDNLQJ�WKH�PDWHULDO�SHGDJRJLFDOO\�DSSHDOLQJ�WR
WHFKQRORJ\�VWXGHQWV��LQVWUXFWRUV��DQG�DOVR�SRVVLEO\�JHQHUDO�UHDGHUV�LQWHUHVWHG�LQ�WKHVH
DPD]LQJ�IXWXUH�SHUVSHFWLYHV�

/HW�PH�FRQFOXGH�E\�VD\LQJ�WKDW�PRVW�6)�OLWHUDWXUH�KDV�WDNHQ�VFLHQFH�VHULRXVO\�DQG�KDV�WULHG
WR�SURMHFW�LWV�DFFRPSOLVKPHQWV�LQWR�WKH�IXWXUH��,W�VHHPV�WKDW�VFLHQFH�LV�DOVR�VWDUWLQJ�WR�WDNH
WKLV�DQWLFLSDWRU\�OLWHUDWXUH�VHULRXVO\�DQG�qQG�LQVSLUDWLRQ�WKHUHLQ��7KLV�FRQrXHQFH�FRXOG�EH
H[WUHPHO\�SURGXFWLYH�DQG�LV�YHU\�JRRG�QHZV��RSHQLQJ�XS�LQWHUHVWLQJ�SHUVSHFWLYHV�IRU�WKH
FRPLQJ�\HDUV�

$&.12:/('*(0(17

7KLV�ZRUN�KDV�EHHQ�SDUWO\�VXSSRUWHG�E\�WKH�(XURSHDQ�5HVHDUFK�&RXQFLO� �(5&��XQGHU�WKH
(XURSHDQ�8QLRQmV�+RUL]RQ������UHVHDUFK�DQG� LQQRYDWLRQ�SURJUDPPH�WKURXJK�WKH�SURMHFW
&/27+,/'(�j�&/27+�PDQ,SXODWLRQ�/HDUQLQJ�IURP�'(PRQVWUDWLRQV��$GYDQFHG�*UDQW
DJUHHPHQW�1R����������DQG�WKH�6SDQLVK�5HVHDUFK�$JHQF\�WKURXJK�WKH�0DUhD�GH�0DH]WX�6HDO�RI
([FHOOHQFH�WR� ,5,� �0'0������������

6WHSKHQVRQ��1�� �������n,QQRYDWLRQ�VWDUYDWLRQo��:RUOG�3ROLF\� -RXUQDO��������� �������'LVSRQLEOH�HQ
OhQLD �D� �KWWS���ZZZ�ZRUOGSROLF\�RUJ�MRXUQDO�IDOO�����LQQRYDWLRQ�VWDUYDWLRQ�
� �k
*URV]��%�-���*UDQW��'�*���9UHGHQEXUJK��.���%HKUHQGV�� -���+X��/���6LPPRQV��$�� L�:DOGR�� -�� ������
n(PEHGGHG�(WKL&6�� LQWHJUDWLQJ�HWKLFV�DFURVV�&6�HGXFDWLRQo��&RPPXQLFDWLRQV�RI� WKH�$&0 ��������
������
� �k
6WHSKHQVRQ��1�� �������n,QQRYDWLRQ�VWDUYDWLRQo��:RUOG�3ROLF\� -RXUQDO��������� �������'LVSRQLEOH�HQ
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OhQLD �D� �KWWS���ZZZ�ZRUOGSROLF\�RUJ�MRXUQDO�IDOO�����LQQRYDWLRQ�VWDUYDWLRQ�
� �k
5XVKNRII��'���+DPPRQG��5���7KRPDV��6�� L�0DUNXV��+�� �������7KH�7RPRUURZ�3URMHFW��(OV�PLOORUV
HVFULSWRUV�GHVFULXHQ� OD�YLGD�TXRWLGLDQD�HQ�HO�PiQ�GHO� IXWXU�� ,QWHO��6DQWD�&ODUD�
� �k
(YHUHWW� ,,,��+�� �������c0DQ\�:RUOGVd�1DWXUH������������� ������
� �k
6XOOLQV�� -�3�� �������n$SSOLHG�SURIHVVLRQDO�HWKLFV� IRU� WKH�UHOXFWDQW�URERWLFLVWo��'LQV�GH�7KH
(PHUJLQJ�3ROLF\�DQG�(WKLFV�RI�+XPDQ�5RERW� ,QWHUDFWLRQ ��HGLWDW�SHU�/�'��5LHN��:��+DUW]RJ��'�
+RZDUG��$��0RRQ� L�5��&DOR��7DOOHU�GH� WUHEDOO�GLQV�HO� ��f�&RQJUgV� ,QWHUQDFLRQDO�GH� Om$&0�,(((
VREUH� OD� ,QWHUDFFLi�+XPDQV�5RERWV��3RUWODQG�
� �k
:DOODFK�:�� L�$OOHQ�&�� �������0RUDO�PDFKLQHV��7HDFKLQJ� URERWV� ULJKW� IURP�ZURQJ ��2[IRUG��2[IRUG
8QLYHUVLW\�3UHVV�
� �k
6WHSKHQVRQ��1�� �������n,QQRYDWLRQ�VWDUYDWLRQo��:RUOG�3ROLF\� -RXUQDO��������� �������'LVSRQLEOH�HQ
OhQLD �D� �KWWS���ZZZ�ZRUOGSROLF\�RUJ�MRXUQDO�IDOO�����LQQRYDWLRQ�VWDUYDWLRQ�
� �k
%XUWRQ��(���*ROGVPLWK�� -�� L�0DWWHL��1�� �������n+RZ�WR�WHDFK�FRPSXWHU�HWKLFV� WKURXJK�VFLHQFH
qFWLRQo� �&RPPXQLFDWLRQV�RI� WKH�$&0 � ��������������
�� �k
�

7RUUDV�&�� �������n6RFLDO�QHWZRUNV�DQG�URERW�FRPSDQLRQV��7HFKQRORJ\��HWKLFV�DQG�VFLHQFH
qFWLRQo� �0HWRGH�6FLHQFH�6WXGLHV� -RXUQDO������������

7RUUDV�&�� L�/iSH]�GH�0eQWDUDV��5�� �HG��� �������n,QWHUOLQNHG��PDFKLQHV�DQG�KXPDQV�IDFLQJ
WKH������ �FHQWXU\o� �0HWRGH�6FLHQFH�6WXGLHV� -RXUQDO�b�$QQXDO�5HYLHZ� ���

�
�� �k
7HDFK�ZLWK�0RYLHV� �������n5RERW�(WKLFV�8VLQJ�&OLSV� IURP�5RERW�DQG�)UDQNc�
KWWS���WHDFKZLWKPRYLHV�RUJ�URERW�DQG�IUDQN�
�� �k
0XUSK\��5�� �HG��� �������5RERWLFV�7KURXJK�6FLHQFH�)LFWLRQ��$UWLdFLDO� ,QWHOOLJHQFH�([SODLQHG�7KURXJK
6L[�&ODVVLF�5RERW�6KRUW�6WRULHV��0,7�3UHVV��&DPEULGJH��0DVVDFKXVHWWV�
���k
1RXUEDNKVK�� ,�5�� �������5RERW�)XWXUHV��0,7�3UHVV��&DPEULGJH��0DVVDFKXVHWWV�
���k
7RUUDV�&�� �������7KH�9HVWLJLDO�+HDUW� �$�1RYHO�RI� WKH�5RERW�$JH��0,7�3UHVV��&DPEULGJH�
0DVVDFKXVHWWV� �OOLEUH�GHO�SURIHVVRU� L�SUHVHQWDFLi�GH�����GLDSRVLWLYHV�FRP�D�PDWHULDO�GH�VXSRUW
SHU �DO �GRFHQW ��HQ�DQJOfV� �GLVSRQLEOH �HQ�OhQLD �D� �KWWS���PLWSUHVV�PLW�HGX�ERRNV�YHVWLJLDO�KHDUW�
���k
�

7RUUDV�&�� �������n6HUYLFH�URERWV� IRU�FLWL]HQV�RI� WKH� IXWXUHo��(XURSHDQ�5HYLHZ��������� ������

7RUUDV�&�� �������n$VVLVWLYH�URERWLFV��5HVHDUFK�FKDOOHQJHV�DQG�HWKLFV�HGXFDWLRQ
LQLWLDWLYHVo� �',/(0$7$�� ,QWHUQDWLRQDO� -RXUQDO�RI�$SSOLHG�(WKLFV �� ����������

)LUVW�SXEOLVKHG� LQ�&DWDODQ�DV�/D�PXWDFLi�VHQWLPHQWDO�
���k
6RORPRQ��5�&�� �������7KH�3DVVLRQV��1RYD�<RUN��$QFKRU�3UHVV� ��'RXEOHGD\�
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5()(5(1&(6

��k
6WHSKHQVRQ��1�� �������n,QQRYDWLRQ�VWDUYDWLRQo��:RUOG�3ROLF\� -RXUQDO��������� �������'LVSRQLEOH�HQ
OhQLD �D� �KWWS���ZZZ�ZRUOGSROLF\�RUJ�MRXUQDO�IDOO�����LQQRYDWLRQ�VWDUYDWLRQ�
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