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$JULFXOWXUDO�6WDWLVWLFV�5HTXLUHPHQWV�DQG�8VHV���'LVFXVVLRQ

0LFKDHO�:DUG

'HYHORSPHQW�'DWD�*URXS��7KH�:RUOG�%DQN

7KH�QDWXUH�RI�´DJULFXOWXUDO�VWDWLVWLFVµ�KDV�XQGHUJRQH�FRQVLGHUDEOH�WUDQVIRUPDWLRQ�DQG�FRQFHSWXDO�FKDQJH

RYHU�WKH�SDVW�KDOI�FHQWXU\�DV�WKH�UDQJH�RI�UHTXLUHPHQWV�DQG�XVHV�RI�DJULFXOWXUDO�VWDWLVWLFV�KDYH�JURZQ�³

IHDWXUHV�ZHOO�UHIOHFWHG�LQ�WKH�H[WHQVLYH�WRSLF�FRYHUDJH�RI�WKHVH�IRXU�SDSHUV���%\�FRPSDULVRQ��LQ�DQ

HDUOLHU�H[SDQVLRQDU\�SHULRG�RI�WKH���V�DQG���V��WKH�VFRSH�RI�DJULFXOWXUDO�VWDWLVWLFV�ZDV�ZHOO�GHILQHG��

<RXQJ��QHZO\�´JUDGXDWHGµ�EXW�QRW�\HW�´TXDOLILHGµ�VWDWLVWLFLDQV��LQ�WKH�VHQVH�RI�EHLQJ�H[SHULHQFHG�DQG

WULHG�LQ�WKH�VFLHQWLILF�LQTXLU\�LQ�WKH�ILHOG��IURP�(XURSH�DQG�WKH�86$�RIWHQ�ILUVW�OHDUQHG�WKH�EDVLF�FUDIW�RI

WKHLU�WUDGH�FDUU\LQJ�RXW�FURS�VXUYH\V�LQ�WKH�RSHQ�H[SDQVHV�RI�$IULFD�DQG�$VLD�DV�FDGHW�VWDWLVWLFLDQV�

3HDFH�&RUSV�ZRUNHUV�RU�962V���:KHUHYHU�FRQGXFWHG��KRZHYHU��VXFK�DSSUHQWLFHVKLSV�LQ�DJULFXOWXUDO

VWDWLVWLFV�LQYDULDEO\�LQYROYHG�VWUHWFKLQJ�VDPSOH�URSH�OLQHV�DFURVV�YDULHJDWHG�FURS�VWDQGV��WKURZLQJ�KRRSV

RYHU�ILHOG�SORWV��SDFLQJ�LOO�GHILQHG�ERXQGDULHV��DQG�PHDVXULQJ�ODQGKROGLQJV�XVLQJ�GLIIHUHQW�LQJHQLRXV

SURFHGXUHV����7KH�ODWWHU�RIWHQ�RQO\�PHUHO\�UHIOHFWHG�WKH�LGLRV\QFUDWLF�SUHIHUHQFHV�RI�VXSHUYLVRUV�ZKR

KDG�WKHLU�RZQ�ZD\V�WR�VROYH�WKH�GLIILFXOW�SUREOHPV�RI�HVWLPDWLQJ�FURS�DUHDV�ZKHUH�WKH�SKHQRPHQRQ�RI�D

VTXDUH�RU�UHFWDQJXODU�ILHOG�ZDV�VXFK�DQ�XVXDO�HYHQW�DV�WR�DURXVH�H[FLWHPHQW����7KHVH�WUDGLWLRQDO�UROHV

ZHUH�SHUIRUPHG�XQGHU�WKH�ZDWFKIXO�H\HV�DQG�H[SHUW�JXLGDQFH�RI�ROG�KDQGV�ZKR�NQHZ�WKH�SDWWHUQ�RI�WKH

VHDVRQV�DQG�WKH�VRFLDO�VLJQLILFDQFH�RI�FURSSLQJ�DQG�JUD]LQJ�SUDFWLFHV�

$JULFXOWXUH��KRZHYHU��ZDV�LPSRUWDQW���,Q�GRPLQDQWO\�UXUDO�HFRQRPLHV��´(FRQRPLF�'HYHORSPHQWµ�ZDV

V\QRQ\PRXV�ZLWK�DJULFXOWXUDO�SURJUHVV��ZKLFK�ZDV�SULPDULO\�FRQFHUQHG�ZLWK�UDLVLQJ�WRWDO�DJULFXOWXUH

RXWSXW��LQFUHDVLQJ�FURS�\LHOGV��LPSURYLQJ�SURGXFWLYLW\�DQG�PDWFKLQJ�FURSV�WR�JURZLQJ�FRQGLWLRQV��L�H�

VRLO�W\SHV��ODQG�SURILOHV�DQG�PLFURFOLPDWLF�FRQGLWLRQV���$JULFXOWXUDOLVWV�EHOLHYHG�WKH\�FRXOG�´IL[µ�ZKDW

ZDV�ULJKW�IRU�IDUPHUV�WR�GR���,Q�WKLV�UHVSHFW��DJULFXOWXUDO�SROLF\PDNHUV�LQ�GHYHORSLQJ�FRXQWULHV�IROORZHG

FORVHO\�LQ�WKH�IRRWVWHSV�RI�WKH�PLVVLRQDULHV�DQG�DGPLQLVWUDWRUV�EHIRUH�WKHP���$JULFXOWXUDO�VWDWLVWLFLDQV

ZHUH�DPRQJ�WKH�HVSHFLDOO\�DQRLQWHG�WR�PHDVXUH�KRZ�PXFK�RXWSXW�ZRXOG�EH�QHFHVVDU\�WR�EULQJ�WDQJLEOH

SURJUHVV�WR�SHRSOH·V�OLYHV��RU�DW�OHDVW�WR�DOOHYLDWH�KXQJHU���$ORQJ�WKH�ZD\��VLQH�TXD�QRQ��WKH�WHDFKLQJV

DQG�HOHJDQW�WHFKQLFDO�PDVWHU\�RI�VXUYH\�GHVLJQV�ZRUNHG�RXW�E\�WKH�VWDWLVWLFDO�%UDKPLQV�RI�WKH�SURIHVVLRQ

ZHUH�XQTXHVWLRQDEO\�DFFHSWHG�

,Q�WKRVH�GD\V��KRZHYHU��DGPLQLVWUDWRUV�DQG�DJULFXOWXUDOLVWV�WHQGHG�WR�ORRN�DW�ODQG�SXUHO\�DV�D�IDFWRU�RI

SURGXFWLRQ���,QGHHG��LQ�WKH�YDVWQHVV�RI�$IULFD��,QGLD�DQG�&KLQD��PDQ\�ZRXOG�KDYH�UHJDUGHG�ODQG��DQG

LWV�DYDLODELOLW\��DV�WKH�PRVW�LPSRUWDQW�IDFWRU�LQ�WKH�GHYHORSPHQW�HTXDWLRQ���,Q�KROGLQJ�RQ�WR�WKLV�EHOLHI�

QHYHUWKHOHVV��WKH\�XVXDOO\�IDLOHG�WR�DFNQRZOHGJH�WKH�PDQ\�RWKHU�VLJQLILFDQW�DQG�RIWHQ�FRQIXVLQJ�OLQNV

EHWZHHQ�SURGXFWLRQ�DQG�SHRSOH���,Q�SDUWLFXODU��WKH�ZD\�SHRSOH�DQG�WKHLU�ODQG�ZHUH�LQYDULDEO\�KHOG�LQ�D

FRPSOH[�JHQHWLF�YRUWH[�RI�FORVHO\�NQLW�VRFLDO�ERQGV�ZDV�PRVWO\�LJQRUHG���$�UHODWHG�FRQVHTXHQFH�ZDV

WKDW�WKH�VDPH�SROLF\PDNHUV�ZHUH�DOVR�PRVWO\�XQFRQVFLRXV�RI�WKH�SRWHQWLDOO\�GDPDJLQJ�HIIHFWV�RQ�WKH

HQYLURQPHQW�RI�GLIIHUHQW�ODQG�SUHSDUDWLRQ�WHFKQLTXHV��ODQG�XVH�PHWKRGV�DQG�ODQG�FURSSLQJ�SUDFWLFHV��

,PSRUWDQWO\��WKHQ��KRZ�RIILFLDO�DGYLFH�WR�JURZ�´PRUHµ�PLJKW�XSVHW�WKH�GHOLFDWH�HFRORJLFDO�EDODQFH�RU

IO\�LQ�WKH�IDFH�RI�VRFLDO�UHDOLWLHV�DQG�SHUFHSWLRQV�RI�KRXVHKROG�ULVN�ZDV�UDUHO\�H[DPLQHG���1RU�WRR��ZDV

WKHUH�PXFK�SDUWLFLSDWRU\�UXUDO�DSSUDLVDO�RU�WUXH�FRPPXQLW\�LQYROYHPHQW�LQ�DJULFXOWXUDO�GHFLVLRQV�ZKLFK

PLJKW�KDYH�DOHUWHG�SROLF\PDNHUV�WR�RWKHU�GLPHQVLRQV�WR�DJULFXOWXUDO�SROLF\��DQG�DOVR�JLYHQ�PRUH

HPSKDVLV�WR�QHHGV�DQG�GHPDQGV�DV�RSSRVHG�WR�RXWSXW�
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2YHU�WLPH��DGPLQLVWUDWRUV�KDYH�OHDUQHG�WR�EHWWHU�XQGHUVWDQG�WKH�QDWXUH�RI�DJULFXOWXUDO�GHYHORSPHQW��DQG

WR�EH�OHVV�´VXSSO\�VLGHµ�IRFXVHG�WKDQ��SHUKDSV��5D\�%ROOPDQ�VXJJHVWV���7KH\�KDYH�EHFRPH�PRUH

DWWHQWLYH�WR�WKH�GHPDQGV�RI�SROLF\��DQG�PRUH�GHILQLWLRQDOO\�FDUHIXO�DQG�DQDO\WLFDOO\�RSHQ�PLQGHG�DERXW

GHYHORSPHQW�SURFHVVHV���3ROLF\PDNHUV�DUH�QRZ�FHUWDLQO\�PRUH�DZDUH�RI�WKH�LPSRUWDQW�´XSVWUHDPµ�DQG

´GRZQVWUHDPµ�LPSOLFDWLRQV�RI�DOWHULQJ�ODQG�XVH�SDWWHUQV�ZLWK�WKHLU�QHJDWLYH�HQYLURQPHQWDO�HIIHFWV�DQG

SRSXODWLRQ�GLVSODFHPHQWV���%XW��DV�5D\�%ROOPDQ�H[SODLQV��WKH�UROH�RI�DJULFXOWXUH�KDV�GHFOLQHG�LQ

LPSRUWDQFH�LQ�PDQ\�FRXQWULHV���,WV�VKDUH�LQ�*'3�LQ�PRVW�LQGXVWULDOO\�GHYHORSHG�FRXQWULHV�KDV�IDOOHQ

VLJQLILFDQWO\�DV�ZHOO�DV�SURJUHVVLYHO\�VLQFH�WKH�����V���&RQVHTXHQWO\��WKH�UXUDO�SRSXODWLRQ�WKDW

DJULFXOWXUH�RQFH�VXSSRUWHG�KDV�GHFOLQHG���3HRSOH�KDYH�PRYHG�WR�WKH�WRZQV�RU�WDNHQ�RWKHU�QRQ�IDUP

MREV���7KH�EDVLF�IRRG�DQG�UDZ�PDWHULDO�FRPPRGLWLHV�WKDW�GRPLQDWHG�SURGXFWLRQ�DUH�QR�ORQJHU�DV

VLJQLILFDQW�EHFDXVH�LQFRPHV�KDYH�ULVHQ�DQG�V\QWKHWLF�VXEVWLWXWHV�RU�UHSODFHPHQWV�IRU�PDQ\�LQWHUPHGLDWH

UDZ�PDWHULDOV�KDYH�EHHQ�IRXQG��&RUUHVSRQGLQJO\��UHODWLYH�SULFHV�KDYH�VKLIWHG��EHFDXVH�FKDQJHG�GHPDQG

SDWWHUQV�KDYH�LQWHUDFWHG�ZLWK�WKHVH�DOWHUHG�VXSSO\�FRQGLWLRQV���,W�LV�HVWLPDWHG�WKDW�RYHU�WKH�SDVW�WZR�WR

WKUHH�GHFDGHV��DJULFXOWXUDO�RXWSXW�RYHUDOO�LQ�GHYHORSLQJ�FRXQWULHV�KDV�GHFOLQHG�E\���SHUFHQW�LQ�UHDO

WHUPV�HYHU\�\HDU���+RZHYHU��GHVSLWH�WKLV��WKH�LQFLGHQFH�³�DOWKRXJK�QRW�WKH�H[WHQW�³�RI�SRYHUW\�LQ�ORZ

LQFRPH�FRXQWULHV�KDV�IDOOHQ��DQG�PDQ\�SHRSOH·V�GLHWV�KDYH�LPSURYHG�DQG�EHFRPH�PRUH�YDULHG���7KHUH�LV

D�JURZLQJ�GHPDQG�IRU�GLIIHUHQW�H[RWLF�FURSV�DQG�IRU�JUHDWHU�FKRLFH���%\�LWV�YHU\�QDWXUH��GHPDQG

JOREDOO\�KDV�EHFRPH�PRUH�ILFNOH�DQG�IUDFWXUHG�DQG�WKH�SRWHQWLDO�XSSHU�OLPLWV�WR�WKH�SURGXFWLRQ�RI

PDLQOLQH�FURSV�KDV�EHHQ�GHILQHG�DW�UHODWLYHO\�ORZHU�OHYHOV�

$W�WKH�VDPH�WLPH��KRZHYHU��WKH�GHPDQG�IRU�OLYHVWRFN�SURGXFWV�KDV�H[SDQGHG�DQG�JURZQ�ZLWK�KLJKHU

LQFRPHV���$OWKRXJK�WKLV�KDV�KHOSHG�WR�VORZ�GRZQ��LI�RQO\�PDUJLQDOO\��WKH�UHODWLYH�IDOO�LQ�JUDLQ�RXWSXW

EHFDXVH�RI�WKH�DFFRPSDQ\LQJ�QHHG�IRU�DQLPDO�IHHG��WKH�RYHUDOO�HIIHFW�RI�WKHVH�WUHQGV�KDV�EHHQ�WR

FRQVWUDLQ�FURS�SURGXFWLRQ���7KH�GHVLUH�IRU�PRUH�HIIHFWLYH�FRQWURO�RYHU�WKH�YDJDULHV�RI�WKH�ZHDWKHU�KDV

DOVR�OHG�WR�WKH�ZLGHVSUHDG�DGRSWLRQ�RI�´SURGXFWLRQ�FRQWUROµ�PHDVXUHV�VXFK�DV�WKH�DSSOLFDWLRQ�RI

SHVWLFLGHV��LQVHFWLFLGHV��IHUWLOL]HUV�DQG�RWKHU�SURWHFWLYH�SURFHGXUHV���$ORQJVLGH�WKH�LPSOHPHQWDWLRQ�RI

GHIRUHVWDWLRQ�SUDFWLFHV��RIWHQ�WR�H[SDQG�´UDQFKLQJµ�DQG�PDUJLQDO�FURS�JURZLQJ�DV�ZHOO�DV�ODQG�UHFRYHU\

SURJUDPV��WKHVH�PHDVXUHV�KDYH�DOWHUHG�WKH�IDFH�RI�DJULFXOWXUH���7KH\�KDYH�DOVR�FRQWULEXWHG�WR�RWKHU

FKDQJHV�LQ�WKH�DJULFXOWXUDO�ODQGVFDSH�WKDW��DV�.HYLQ�3DUULV�GHVFULEHV�LQ�KLV�SDSHU��KDYH�KDG�D�VLJQLILFDQW

DQG�FRQWLQXLQJ�DGYHUVH�LPSDFW�RQ�ELRGLYHUVLW\��ZLOGOLIH�KDELWDWV�DQG�WKH�RYHUDOO�HPLVVLRQ�RI�JUHHQKRXVH

JDVHV�

%XW�LW�LV�QRW�RQO\�WKH�DJULFXOWXUDOLVWV�DQG�IDUPHUV�ZKR�DUH�WR�EODPH���7KH�´'ULYLQJ�)RUFH��3UHVVXUH���

6WDWH���5HVSRQVHµ�PHFKDQLVPV�3DUULV�UHIHUV�WR�WDNH�PDQ\�IRUPV���&KDQJHG�IDUP�PDQDJHPHQW�SUDFWLFHV�

LQIOXHQFHG�E\�WD[DWLRQ�DQG�VXEVLGLHV��DQG�WKH�DYDLODELOLW\�RI�IDUP�ILQDQFLDO�UHVRXUFHV��DW�WKH�WLPH�WKH\

DUH�QHHGHG���DOVR�SOD\�D�YLWDOO\�LPSRUWDQW�UROH�LQ�DOWHULQJ�ODQG�XVH�SDWWHUQV�DQG�SUDFWLFHV���$�EURDGHU

EDVHG�FRQFHSWXDO�XQGHUVWDQGLQJ�LV�MXVW�EHJLQQLQJ�WR�WDNH�URRW�DPRQJ�SROLF\PDNHUV���+HUH��.HYLQ

3DUULV·�SDSHU�PDNHV�D�VLJQLILFDQW�FRQWULEXWLRQ�WR�WKH�LQWHOOHFWXDO�GHEDWH�ZLWK�SUDFWLFDO�LOOXVWUDWLRQV�RI�WKH

ZD\V�WR�PRQLWRU�WKH�LQWHUUHODWLRQV�EHWZHHQ�DJULFXOWXUH�DQG�WKH�HQYLURQPHQW�

(DFK�RI�WKHVH�SDSHUV�WDNHV�XS�D�YHU\�GLIIHUHQW�WRSLF�DQG�LW�LV�GLIILFXOW�WR�GHDO�ZLWK�WKHP�LQ�DQ�LQWHJUDWHG

RYHUDOO�ZD\���%XW�WKH\�VXJJHVW�WKDW�D�EURDGHU�KROLVWLF�DSSURDFK�FRXOG�EH�WDNHQ�ZKLFK�WUHDWV�HDFK�DV�D

FRQWULEXWLRQ�WR�VWDWLVWLFDO�XQGHUVWDQGLQJ�LQ�WKH�FRQWH[W�RI�WKH�FKDQJLQJ�HPSKDVLV�RI�DJULFXOWXUDO�VWDWLVWLFV

LQ�WKH�VSHFLILF�DQG�LQWHUUHODWHG�DUHDV�RI�GDWD�GHILQLWLRQV�DQG�FODVVLILFDWLRQV�DV�PRUH�H[SOLFLWO\�ODLG�RXW�E\

2GHOO�/DUVHQ�DQG�3UDWDS�1DUDLQ�LQ�WKHLU�SDSHU���6XFK�SURFHGXUHV�DUH�FORVHO\�DVVRFLDWHG�ZLWK�FRQFHUQV�RI

DQDO\WLFDO�OLQNDJHV�DQG�LPSDFW�DVVHVVPHQW��DQG�XQGHUOLQH�WKH�QHHG�WR�FRUUHFW�WKRVH�LQIRUPDWLRQDO

GHILFLHQFLHV�WKDW�KLQGHU�SROLF\�IRUPDWLRQ���,QGHHG��WKH�VXEMHFW�RI�VWDQGDUG�FODVVLILFDWLRQV�LV�RQH�RI�WKH

PRVW�LPSRUWDQW�IRU�GDWD�SURGXFHUV�DQG�XVHUV�DV�DQDO\VWV�EHFDXVH�LW�UDLVHV�WKH�ZKROH�LVVXH�RI�VHFWRUDO

FRYHUDJH�DQG�WKH�GHILQLWLRQ�RI�WKH�DSSURSULDWH�FRPSRQHQWV��VWUXFWXUHV�DQG�OLQNDJHV�RI�DQ�DJULFXOWXUDO
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LQIRUPDWLRQ�V\VWHP�ZKRVH�HOHPHQWV�UHODWH�WR�RSHUDWLRQDO�SROLF\�DQG�REMHFWLYHV���6WDWLVWLFLDQV�

QHYHUWKHOHVV��QHHG�WR�VWHS�EDFN�DQG�WDNH�D�KDUG�VWUDWHJLF�ORRN�DW�WKH�GLUHFWLRQ�LQ�ZKLFK�FODVVLILFDWLRQV

DQG�GDWD�V\VWHPV�VKRXOG�JR��HVSHFLDOO\�LQ�OLJKW�RI�WKHVH�EURDGHU�FRQFHUQV�RI�DJULFXOWXUDO�VWDWLVWLFV��

&KDQJLQJ�SROLFLHV��LQVWLWXWLRQV��WHFKQRORJ\�GHYHORSPHQWV�DQG�PXOWLQDWLRQDO�UHODWLRQV��H�J��:72�

(XURSHDQ�8QLRQ��1$)7$��HWF���DOO�IRUP�DQ�LPSRUWDQW�FRPSRQHQW�RI�WKLV�IUDPHZRUN��DQG�KHQFH�

UHYLHZ�VRPH�RI�WKH�WUDGLWLRQDO�DSSURDFKHV�WR�WKLV�SURFHVV�

7KH�VWDUWLQJ�SRLQW�RI�WKH�LVVXHV�DGGUHVVHG�E\�2GHOO�/DUVHQ�DQG�3UDWDS�1DUDLQ�UHIHUV�WR�´GDWDµ�LQ�WKH

FRQWH[W�RI�WKH�QHHG�IRU�VWDQGDUGV���%XW��GDWD�DUH�QRW�MXVW�´JLYHQ�IDFWVµ��WKH\�FRQVWLWXWH�WKH�FRUH�RI�WKH

SUREOHP���7KH�GLFWLRQDU\�GHVFULEHV�´GDWXPµ�RU�´GDWDµ�DV�VRPHWKLQJ�´JLYHQµ�DV�D�EDVLV�IRU�UHDVRQLQJ�RU

LQIHUHQFH��LW�LV�D�VWDQGDUG�WKDW�FDQ�EH�XVHG��WKHUHIRUH��DV�WKH�IRXQGDWLRQ�IRU�FDOFXODWLQJ�DQG�PHDVXULQJ��

/LQNHG�WR�D�FODVVLILFDWLRQ�V\VWHP�DQG�DQ�DFFRPSDQ\LQJ�DQDO\WLFDO�IUDPHZRUN��GDWD�FDQ�WKHQ�GHILQH�WKH

HVVHQWLDOV�RI�WKH�VWDWLVWLFDO�PRGXV�RSHUDQGL���7KH\�SURYLGH�WKH�UHOHYDQW�GLPHQVLRQV�WR�WKH�HVWLPDWLRQ

IXQFWLRQV�DQG�FRUUHVSRQGLQJ�DJJUHJDWLRQ�IXQFWLRQV�WKDW�PDNH�FROOHFWHG�DQG�UHSRUWHG�QXPEHUV

PHDQLQJIXO�E\�FRQYHUWLQJ�WKHVH�VWDWLVWLFV�LQWR�XVDEOH�LQIRUPDWLRQ���,Q�DJULFXOWXUH��DV�FRPSDUHG�ZLWK

´KLJK�WHFKµ�LQGXVWU\��DQDO\VWV�DW�OHDVW�VWDUW�ZLWK�WKH�DGYDQWDJH�WKDW��XQOLNH��IRU�H[DPSOH��FRPSXWHU

SURGXFWLRQ��WKH�EDVLF�QDWXUH�RI�WKH�SKHQRPHQRQ�WR�EH�PHDVXUHG��YL]��DJULFXOWXUDO�ILQDO�RXWSXW��LV

UHDVRQDEO\�ZHOO�GHILQHG�DQG�UHPDLQV�UHODWLYHO\�WKH�VDPH�RYHU�WLPH��DQG�´TXDOLW\µ�LPSURYHPHQWV�FDQ�EH

UHODWLYHO\�HDVLO\�LGHQWLILHG�

3UREDEO\�WKH�EHVW�ERRN�WKDW�KDV�EHHQ�ZULWWHQ�RQ�WKH�LQWHUUHODWLRQVKLS�EHWZHHQ�VWDWLVWLFDO�FODVVLILFDWLRQV

DQG�DQDO\VLV��XQLQWHQWLRQDOO\��,�VXVSHFW��LV�=HQ�DQG�WKH�$UW�RI�0RWRUF\FOH�0DLQWHQDQFH���7KH�ZRUN

GHPRQVWUDWHV�WKDW�LW�LV�SRVVLEOH�WR�FRPSOHWHO\�WDNH�DSDUW�D�PRWRUF\FOH�DQG�SXW�DOO�WKH�YDULRXV�ELWV�LQWR

FOHDUO\�PDUNHG�GLIIHUHQW�WLQV�DQG�ER[HV��ZLWK�VHSDUDWH�FRPSDUWPHQWV��EXW�QRW�\HW�OHDUQ�IURP�WKLV

�D��ZKDW�D�PRWRU�F\FOH�LWVHOI�ORRNV�OLNH��RU��HYHQ�PRUH�LPSRUWDQW���E��XQGHUVWDQG�DQ\WKLQJ�DERXW�KRZ�LW

ZRUNV���,W�FRXOG�EH�DGGHG�WKDW�D�ZLGH�YDULHW\�RI�ZD\V�H[LVWV�LQ�ZKLFK�VXFK�SDUWV�FRXOG�KDYH�EHHQ

FODVVLILHG��TXLWH�DSDUW�IURP�GHSHQGLQJ�RQ�WKHLU�FRPPRQ��SK\VLFDOO\�DOLNH��FKDUDFWHULVWLFV���)RU�H[DPSOH�

WKH�SDUWV�FRXOG�KDYH�EHHQ�VHSDUDWHG�E\�WKHLU�PDWHULDO�FRPSRVLWLRQ�³�LURQ��VWHHO��FKURPH��SODVWLF��JODVV�

HWF��³�RU�E\�WKHLU�VL]H��RU�ZKHWKHU�WKH\�ZHUH�UHOHYDQW�WR�VRPH�FKDLQ�RI�PHFKDQLFDO��VWUXFWXUDO�RU

HOHFWULFDO�IXQFWLRQV��HWF���,Q�RWKHU�ZRUGV��HDFK�IRUP�RI�FODVVLILFDWLRQ�RU�JURXSLQJ�FKRVHQ�FDQ�EH

GHVLJQHG�WR�VHUYH�D�GLIIHUHQW�VSHFLILF�SXUSRVH���%XW��RQFH�IRUPHG�IRU�WKDW�´PXWXDOO\�H[FOXVLYHµ

SXUSRVH��LW�LV�QRW�DOZD\V�HDV\�WR�UHODWH�D�VLQJOH�JURXSLQJ�WR�VRPH�RWKHU�SXUSRVH���7KH�IDFW�WKDW�D�ODUJH

QXPEHU�RI�HOHPHQWV�FDQ�EH�PHDQLQJIXOO\�FODVVLILHG�LQ�VHYHUDO�HTXDOO\�PHDQLQJIXO�ZD\V�DW�WKH�VDPH�WLPH

LV�DOVR�ORVW�

,Q�SDUWLFXODU��VKRZLQJ�´SOXUDOµ�FKDUDFWHULVWLFV�EHFRPHV�DQ�HVVHQWLDO�UHTXLUHPHQW�IRU�XQGHUVWDQGLQJ

SURFHVVHV�RI�DGDSWDWLRQ�DQG�FKDQJH�LQ�DJULFXOWXUH���:LWK�PXOWLSOH�IHDWXUHV��GLIIHUHQW�JURXSV��RUGHUV�DQG

FODVVLILFDWLRQV�FDQ�EH�FRQVWUXFWHG�XVLQJ�WKH�VDPH�HVVHQWLDO�´EXLOGLQJ�EORFNµ�DQG�WKH�RYHUDOO

LQIRUPDWLRQDO�HGLILFH�FDQ�EH�HUHFWHG�RQ�WKH�EDVLV�RI�WKH�YDULRXV�FRUH�HOHPHQWV�LQWULQVLF�WR�WKH�EDVLF

XQLWV���7KH�UHOHYDQFH�RI�VXFK�DQ�DSSURDFK�DQG�FODVVLILFDWLRQ�VFKHPD�WR�WKH�XQGHUVWDQGLQJ�RI�VSHFLILF

VRFLRHFRQRPLF�SUREOHPV��SDUWLFXODUO\�VD\�LQ�WKH�DUHD�RI�IDUP�KRXVHKROG�EHQHILW�LQFLGHQFH�DSSUDLVDOV

UHODWHG�WR�SROLF\�VXSSRUW�IRU�UXUDO�GHYHORSPHQW��LQ�JHQHUDO��LV�RI�FULWLFDO�SROLF\�LQWHUHVW�

,I�WKH�LGHD�LV�WR�LGHQWLI\�LQ�D�PRUH�LQQRYDWLYH�DQG�UDGLFDO�ZD\�FXUUHQWO\�XQSHUFHLYHG�FRQFHSWXDO�DQG

SUDFWLFDO�OLQNDJHV�EHWZHHQ�SKHQRPHQD�DQG�WKHLU�FODVVLILFDWLRQ�VR�DV�WR�VWUHQJWKHQ�YHUWLFDO�DQG�KRUL]RQWDO

QHWZRUNV��WKHQ�D�WUDGLWLRQDO�WD[RQRPLVW�YLHZ�WKDW�IDYRUV�D�XQLTXH��PXWXDOO\�H[FOXVLYH�DQG�H[KDXVWLYH

SURFHVV�RI�FODVVLI\LQJ�DOO�HQWLWLHV�LQ�DQ�XQDPELJXRXV��LGHQWLILDEOH�SURFHGXUH�WKDW�LV�OLQNHG�WR�D�PRUH

JHQHUDO�EXW�XVXDOO\�XQVSHFLILHG�REMHFWLYH�VHUYHV�OLWWOH�SXUSRVH���7KH�RSSRQHQWV�RI�VWDQGDUGL]HG

W\SRORJLHV�SUHIHU�WR�VHH�FODVVLILFDWLRQV�PRUH�FORVHO\�UHODWHG�WR�FRQFHSWXDO�PRGHOV�DV�WR�KRZ�WKH�V\VWHP
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LV�EHOLHYHG�WR�ZRUN�DQG�WKDW�UHIOHFW�KRZ�WKLQJV�FKDQJH�LQ�D�G\QDPLF�ZD\���:LWK�WKH�DGYDQWDJH�IRU�WKH

KXJH�DGYDQFHV�PDGH�LQ�FRPSXWHU�WHFKQRORJ\�DQG�GDWD�SURFHVVLQJ�LQ�UHFHQW�\HDUV��LW�LV�QRZ�PXFK�HDVLHU

WR�PRYH�WR�PRUH�IOXLG�´IUHH�IRUPµ�FRPSLODWLRQ�SURFHGXUHV�XVLQJ�FRUH�EXLOGLQJ�EORFNV��DOORZLQJ�D�PRUH

IOH[LEOH�WUHDWPHQW�RI�YDULDEOHV�DQG�WKHLU�LGHQWLILDEOH�FRPSRQHQWV���7KLV�LV�D�IHDVLEOH�SURSRVLWLRQ�LI

LQIRUPDWLRQ�LV�SURSHUO\�FDSWXUHG�DW�WKH�EDVLF�OHYHO�WR�UHIOHFW�WKH�GLIIHUHQW�IDFHWV�DQG�UHODWLRQVKLSV

DSSOLFDEOH�WR�HDFK�RI�WKHVH�IXQGDPHQWDO�HQWLWLHV���&OHDUO\��LQVWLWXWLRQV�DQG�HFRQRPLF�DUUDQJHPHQWV�KDYH

FKDQJHG�VLJQLILFDQWO\�VLQFH�WKH�IUDPHZRUNV�LQKHUHQW�LQ�PRVW�FXUUHQW�LQWHUQDWLRQDO�FODVVLILFDWLRQV�ZHUH

ILUVW�IRUPXODWHG�

6R�IDU��KRZHYHU��DWWHPSWV�WR�ODXQFK�QHZ�LQLWLDWLYHV�WR�GHYHORS�PRUH�IOXLG�DQG�XQVWUXFWXUHG�EXW

LQWHUDFWLYH�GDWD�JURXSLQJ�V\VWHPV�DORQJVLGH�H[LVWLQJ�FRQYHQWLRQDO�IUDPHZRUNV�KDYH�IORXQGHUHG���7KHVH

DUH�GHVLJQHG�WR�IDFLOLWDWH�LQWHJUDWLRQ�ZKLOVW�SUHVHUYLQJ�HVWDEOLVKHG�DGPLQLVWUDWLYH�WD[RQRPLHV���7KH

HOHPHQWV�RI�LQWHUHVW�WR�SROLF\PDNHUV�DUH�HPEHGGHG�LQ�WKH�XQLWV�RI�REVHUYDWLRQ�DQG�WKHLU�LGHQWLILDEOH

UHODWLRQVKLSV�ZLWK�RWKHU�XQLWV���,W�LV�WKHUHIRUH�SRVVLEOH�WR�´FUHDWHµ�RSHUDWLRQDOO\�UHOHYDQW�´EHVSRNHµ

FODVVLILFDWLRQV�IRU�VSHFLILF�SXUSRVHV�DQG�WR�FDWHJRUL]H�XQLWV�DFFRUGLQJ�WR�PRUH�WKDQ�RQH�FKDUDFWHULVWLF�³

WKH�ODWWHU�FRQVWUDLQW�EHLQJ�RQH�RI�WKH�IXQGDPHQWDO�OLPLWDWLRQV�RI�PRVW�WUDGLWLRQDO�FODVVLILFDWLRQV�V\VWHPV��

7KLV�ZRXOG�KHOS�SROLF\�DQDO\VWV�WR�GHULYH�WKH�´UXUDOµ�FKDUDFWHULVWLFV�VRXJKW�E\�5D\�%ROOPDQ�

7KXV��WKH�UHODWLYH�PHULWV�SURSRXQGHG�E\�2GHOO�/DUVHQ�DQG�3UDWDS�1DUDLQ�RI�DSSO\LQJ�H[LVWLQJ�ZHOO

GHILQHG�DQG�XQLYHUVDOO\�UHFRJQL]HG�FODVVLILFDWLRQV�WR�VWUXFWXUH�LQIRUPDWLRQ�SHUKDSV�QHHG�WR�EH�ZHLJKHG

DJDLQVW�VRPH�DOWHUQDWLYH�XQVWUXFWXUHG�IUHHVWDQGLQJ�V\VWHP�RI�IOH[LEOH�SROLF\�OLQNHG�VWDWLVWLFDO�EXLOGLQJ

EORFNV���6XFK�EORFNV�FRXOG�EH�IRUPHG�DURXQG�GHILQHG�XQLWV�RI�REVHUYDWLRQ�DQG�PHDVXUHPHQW�ZKLFK

DOUHDG\�SRVVHVV�WKH�LQWULQVLF�FRPSRQHQWV�RI�SRWHQWLDO�FODVVLILFDWLRQV�RI�VRFLRHFRQRPLF�LQWHUHVW���'HVSLWH

WKH�KXJH�DGYDQFHV�PDGH�LQ�UHFHQW�\HDUV�LQ�HOHFWURQLF�SURFHVVLQJ�WKDW�PHDQ�GDWD�FDQ�QRZ�EH�OHIW�LQ�D

SULPRUGLDO�IRUP�DQG�KDYH�OHVV�QHHG�WR�EH�IRUPDOO\�VWUXFWXUHG�DQG�UHFRQILJXUHG�LQ�FRQYHQWLRQDO

GLPHQVLRQV�DQG�D�VLQJOH�GLPHQVLRQDO�ZD\��WKHUH�DUH�VWLOO�PDQ\�FRPSOH[LWLHV�WR�RYHUFRPH�EHIRUH�VXFK�D

UDGLFDO�DSSURDFK�FRXOG�EH�DGRSWHG���,W�KDV�SUREDEO\�WR�EH�DFNQRZOHGJHG�KHUH��WKDW�D�SULQFLSDO

FRPSRQHQWV�PHWKRGRORJ\�RU�IDFWRU�DQDO\VLV�SDWK�WR�FODVVLILFDWLRQV�DQG�SROLF\�UHYLHZ�PLJKW�KDYH�XVHIXO

UHVHDUFK�DSSOLFDWLRQV�LQ�VHOHFWHG�VRFLRHFRQRPLF�FRQWH[WV��EXW�SHUKDSV�FDQQRW�EH�DSSOLHG�LQ�D�PRUH

JHQHUDO�FRQWH[W��HYHQ�LQ�SDUDOOHO�ZLWK�H[LVWLQJ�V\VWHPV��DW�WKH�SUHVHQW�WLPH�

7KH�ERWWRP�OLQH��KRZHYHU��LV�WKDW�WRR�PXFK�LV�LQYHVWHG�LQ�WKH�KLVWRULFDO�OHJDF\�RI�WUDGLWLRQDO

FDWHJRUL]DWLRQ�DQG�LQVWLWXWLRQDO�QRPHQFODWXUHV�DQG�WKDW�QR�RQH�ZDQWV�WR�FKDQJH�WKH�SUHVHQW�ZD\�RI�GRLQJ

WKLQJV���1HZ�´FRQYHQWLRQDOµ�FODVVLILFDWLRQ�V\VWHPV�VHHP�WR�VSURXW�XS�RYHUQLJKW�DQG��GULYHQ�E\�QDWLRQDO

SULRULWLHV�DQG�FKDUDFWHULVWLFV��DUELWUDU\�H[WHQVLRQV�WR�H[LVWLQJ�VWUXFWXUHV�DUH�FRQVWDQWO\�EHLQJ

FRQVWUXFWHG���)HZ�RUJDQL]DWLRQV�KDYH�WKH�ULJKW�LQFHQWLYHV�WR�LQWURGXFH�IXQGDPHQWDO�FKDQJHV�WR

FODVVLILFDWLRQV�EHFDXVH�WKRVH�LQ�H[LVWHQFH�VHUYH�HVWDEOLVKHG�VWDQGDUG�DGPLQLVWUDWLYH�IXQFWLRQV�

7KHUH�DUH��KRZHYHU��RWKHU�UHODWHG�SUREOHPV�LQ�GHDOLQJ�ZLWK�GDWD�RUGHULQJ�WR�FRQVLGHU���2QH�FRQFHUQ�LV

WKDW�´HYHQW�WLPHµ�LV�QRW�DQDORJRXV�WR��QRU�LQ�SKDVH�ZLWK��WKH�GLVFUHWH�HYHQWV�RI�FKURQRORJLFDO�WLPH��QRU

LV�LW�QHFHVVDULO\�FRPSOHPHQWDU\�WR�WKH�DJULFXOWXUDO�FDOHQGDU���)RU�FHQWXULHV��SHRSOH�LQ�&KLQD��5XVVLD�

7KDLODQG�DQG�,QGLD�KDYH�OLYHG�ZLWK�HUDV�DQG�G\QDVWLHV�WKDW�PDUNHG�WKH�SDVVDJH�RI�WLPH�EXW��IRU�VWDWLVWLFDO

SXUSRVHV�DQG�PDNLQJ�YDOLG�FRPSDULVRQV��HYHQWV�KDYH�WR�EH�SODFHG�LQWR�YHU\�GLVWLQFWO\�GHILQHG�DQG�HYHQ

WLPH�SHULRGV�

'HYLVLQJ�SDUDOOHO�´RIILFLDOµ�SURFHGXUHV�PD\�RQO\�FUHDWH�FRQIXVLRQ���$FURVV�WKH�UDQJH�RI�VWDWLVWLFDO

LVVXHV�WKDW�KDYH�EHHQ�UDLVHG��DQDO\VWV�DUH�VHSDUDWHO\�GHDOLQJ�ZLWK�SORWV��IDUP�KROGLQJV��IDUPHUV�

KRXVHKROGV�DQG�FRPPXQLWLHV��DQG�WKHUH�DUH�RIWHQ�LPSRUWDQW�PLVPDWFKHV�EHWZHHQ�WKH�VHOHFWHG�XQLWV�RI

FODVVLILFDWLRQ�DQG�WKH�DFWXDO�XQLWV�RI�REVHUYDWLRQ��RU�DW�OHDVW�WKH�DFWXDO�UHSRUWLQJ�XQLWV���,Q�VRPH�FDVHV�
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WKHVH�PD\�QRW�HYHQ�EH�WKH�XQLWV�RI�SROLF\�UHOHYDQFH�RU�LQWHUHVW��EXW�WKH�SUHGHWHUPLQHG�OLPLWDWLRQV�RI�WKH

VDPSOLQJ�IUDPH�FRQVWUDLQ�FKRLFH�

)LQDOO\��KRZ�HOVH�FDQ�WKH�XVHV�RI�DJULFXOWXUDO�GDWD�EH�LPSURYHG�DQG�LQWHUHVWV�RI�SROLF\PDNHUV�EH�EHWWHU

VHUYHG"��2QH�LPSRUWDQW�ZD\��DV�LPSOLHG�LQ�WKH�DSSURDFK�RI�3DUULV��LV�WR�UHILQH�WKH�OLQNDJHV�EHWZHHQ

LQSXWV�DQG�RXWSXWV�WR�WU\�WR�GHILQH�WKH�LPSDFWV�RI�DFWLRQV�DQG�DFWLYLWLHV�PRUH�H[DFWO\���5HVWUXFWXULQJ�WKH

´SUHVVXUH�VWDWH�UHVSRQVHµ�UHODWLRQVKLSV�LQWR�D�PXOWLGLPHQVLRQDO�PDWUL[�VKRZLQJ�WKH�YDU\LQJ�LPSDFW�RI

QXWULHQW�IORZV��IDUPLQJ�SUDFWLFHV��UHVRXUFH�VLWXDWLRQV�DQG�FXOWXUDO�DQG�LQVWLWXWLRQDO�EHKDYLRU�RQ�VRLO�

ZDWHU��ZLOGOLIH��ODQGVFDSH��JUHHQKRXVH�JDVHV��HWF��ZRXOG�FHUWDLQO\�KHOS�WR�LGHQWLI\�EHWWHU�ZKDW�LV

DQDO\WLFDOO\�LPSRUWDQW�

(DFK�RI�WKHVH�SDSHUV�FRQWULEXWHV�WR�WKH�SUHVHQW�XQGHUVWDQGLQJ�RI�WKH�UROH�RI�DJULFXOWXUDO�VWDWLVWLFV���%XW

ZKDW�SHUVSHFWLYHV�GR�WKH\�JLYH�IRU�IXWXUH�DJULFXOWXUDO�DQG�GHYHORSPHQW�SROLF\�DQG�IRU�VXSSRUWLQJ

SURJUHVV�LQWR�WKH���VW�&HQWXU\"��+RZ�ZLOO�WKH\�LQIOXHQFH�DQG�UHILQH�WKLQNLQJ�DQG�KHOS�GHILQH�VXLWDEOH

VWUDWHJLHV�ZLWK�UHVSHFW�WR�WKH�IXWXUH�FROOHFWLRQ�DQG�DQDO\VLV�RI�DJULFXOWXUDO�VWDWLVWLFV"��,W�PD\�EH�WRR

PXFK��SHUKDSV��WR�DVN�RI�WKHP�WR�SURYLGH�GHILQLWLYH�DQVZHUV�WR�DOO�WKHVH�TXHVWLRQV��EXW�WKH�SDSHUV�GR

GUDZ�DWWHQWLRQ�WR�VRPH�LQWHUHVWLQJ�EURDGHU�LVVXHV��DQG�SURYLGH�LQGLFDWLRQV��REVHUYDWLRQV�DQG�KLQWV�RI

VRPH�RI�VHYHUDO�LPSRUWDQW��LI�QRW�FULWLFDO��TXHVWLRQV�WKDW�VKRXOG�DWWUDFW�SROLF\PDNHUV·�DWWHQWLRQ�


