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67(3� SXEOLVHUHU� WR� XOLNH� VHULHU� DY� VNULIWHU�

5DSSRUWHU�RJ�$UEHLGVQRWDWHU�

67(3�$UEHLGVQRWDWHU
,� GHQQH� VHULHQ� SUHVHQWHUHU� YL� YLNWLJH
IRUVNQLQJVUHVXOWDWHU� VRP� YL� ¡QVNHU� n� JM¡UH
WLOJMHQJHOLJH� IRU� DQGUH�� PHQ� VRP� LNNH� KDU� HQ

IRUP� VRP� JM¡U� GHP� HJQHW� WLO� SXEOLVHULQJ� L
5DSSRUWVHULHQ�� $UEHLGVQRWDWHQH� NDQ� Y UH
VHOYVWHQGLJH� DUEHLGHU�� IRUDUEHLGHU� WLO� � VW¡UUH
SURVMHNWHU��HOOHU�VSHVLHOOH�DQDO\VHU�XWDUEHLGHW�IRU

RSSGUDJVJLYHUH��'H� LQQHKROGHU�GDWD�RJ�DQDO\VHU
VRP�EHO\VHU� YLNWLJH� SUREOHPVWLOOLQJHU� UHODWHUW� WLO
LQQRYDVMRQ�� WHNQRORJLVN�� ¡NRQRPLVN� RJ� VRVLDO
XWYLNOLQJ��RJ�RIIHQWOLJ�SROLWLNN�

67(3� PDLQWDLQV� WZR� GLYHUVH� VHULHV� RI

UHVHDUFK�SXEOLFDWLRQV��5HSRUWV�DQG�:RUNLQJ

3DSHUV�

67(3�:RUNLQJ�3DSHUV
,Q� WKLV� VHULHV� ZH� UHSRUW� LPSRUWDQW� UHVHDUFK
UHVXOWV� WKDW� ZH� ZLVK� WR� PDNH� DFFHVVLEOH� IRU
RWKHUV��EXW�WKDW�GR�QRW�KDYH�D�IRUP�ZKLFK�PDNHV

WKHP� VXLWHG� IRU� WKH� 5HSRUW� 6HULHV�� 7KH�:RUNLQJ
3DSHUV�PD\�EH�LQGHSHQGHQW�VWXGLHV��SLORW�VWXGLHV
IRU� ODUJHU� SURMHFWV�� RU� VSHFLILF� DQDO\VHV
FRPPLVVLRQHG� E\� H[WHUQDO� DJHQFLHV�� 7KH\

FRQWDLQ�GDWD�DQG�DQDO\VHV�WKDW�DGGUHVV�UHVHDUFK
SUREOHPV� UHODWHG� WR� LQQRYDWLRQ�� WHFKQRORJLFDO�
HFRQRPLF� DQG� VRFLDO� GHYHORSPHQW�� DQG� SXEOLF
SROLF\�

�6WLIWHOVHQ�67(3�����

+HQYHQGHOVHU�RP�WLOODWHOVH�WLO�RYHUVHWWHOVH��NRSLHULQJ�HOOHU�DQQHQ
PDQJIROGLJJM¡ULQJ�DY�KHOH�HOOHU�GHOHU�DY�GHQQH�SXEOLNDVMRQHQ�VNDO
UHWWHV�WLO�

$SSOLFDWLRQV�IRU�SHUPLVVLRQ�WR�WUDQVODWH��FRS\�RU�LQ�RWKHU�ZD\V
UHSURGXFH�DOO�RU�SDUWV�RI�WKLV�SXEOLFDWLRQ�VKRXOG�EH�PDGH�WR�
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7KLV�UHSRUW�DQDO\VHV�´WHFKQRORJ\�UHODWHG�NQRZOHGJH�LQWHQVLYH�EXVLQHVV�VHUYLFHVµ
�7�.,%6����:H�VWDUW�E\�GHILQLQJ�ZKLFK�VHUYLFH�VHFWRUV�ZH�LQFOXGH�LQ�WKLV�JURXS�
DQG�JR�RQ�WR�GHVFULEH�WKHVH�VHUYLFHV�LQ�WKH�1RUZHJLDQ�HFRQRP\�DQG�WKHLU�UROH�LQ
D�QDWLRQDO�NQRZOHGJH�LQIUDVWUXFWXUH��)LQDOO\��ZH�SRLQW�RXW�VRPH�LPSOLFDWLRQV�IRU
SXEOLF�SROLF\�DLPLQJ�DW�LPSURYLQJ�LQQRYDWLRQ�SHUIRUPDQFH�LQ�1RUZD\�
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���,QWURGXFWLRQ

,Q�WKH�IROORZLQJ�ZH�ZLOO�WU\�WR�VNHWFK�D�JURXS�RI�NQRZOHGJH�SURYLGHUV�WKDW�SRVVL�
EO\�UHSUHVHQWV�D�YHU\�LPSRUWDQW�DOWHUQDWLYH�WR�WKH�WUDGLWLRQDO�NQRZOHGJH�SURYLG�
HUV�LQ�WKH�SXEOLF�NQRZOHGJH�LQIUDVWUXFWXUH��6HUYLFH�FRPSDQLHV�ZLWK�KLJKO\�HGX�
FDWHG�VWDII�ZKLFK�SURYLGH�LQWHUPHGLDWH�VHUYLFHV�LQ�WKH�IRUP�RI�NQRZOHGJH�LQWHQ�
VLYH�VROXWLRQV�IRU�FXVWRPHU���ZKDW�ZH�ZRXOG�OLNH�WR�GHILQH�DV�NQRZOHGJH�LQWHQVLYH
EXVLQHVV�VHUYLFHV��.,%6����KDV�D�UROH�WR�SOD\�LQ�D�SROLF\�DQDO\VLV�RI�1RUZHJLDQ
NQRZOHGJH�LQIUDVWUXFWXUH�DQG�QDWLRQDO�LQQRYDWLRQ�V\VWHP��1,6����7KDW�LV�ZKDW
ZH�DUH�JRLQJ�WR�VKRZ�LQ�WKH�IROORZLQJ�

7�.,%6

,Q�WKLV�VWXG\�ZH�ZLOO�OLNH�WR�GUDZ�RQ�D�FRQFHSWXDO�GHYHORSPHQW�ZKLFK�VHHNV�WR
GHVFULEH�VRPH�PRUH�VSHFLILF�DFWLYLWLHV�ZLWKLQ�.,%6��WKRVH�VHUYLFHV�ZKLFK�DUH
FOHDUO\�WHFKQRORJ\�UHODWHG���ZKDW�ZH�GHVFULEH�DV�7�.,%6�

´7�.,%6µ�UHSUHVHQW�FHUWDLQ�HFRQRPLF�IXQFWLRQV�WKDW�DULVH�DV�PRUH�DQG�PRUH�LP�
SRUWDQW�LQ�WKH�VR�FDOOHG�´NQRZOHGJH�EDVHG�HFRQRP\µ��IXQFWLRQV�WKDW�LQFUHDVLQJO\
DUH�SHUIRUPHG�E\�VSHFLDOLVHG�EXVLQHVV�VHUYLFH�ILUPV�UDWKHU�WKDQ�LQ�KRXVH�LQ�LQ�
GXVWULDO�HQWHUSULVHV���,Q�VWDWLVWLFDO�WHUPV��WKHVH�EXVLQHVV�VHUYLFHV�DUH�ILUVW�DQG
IRUHPRVW�

♦ ´FRPSXWHU�DQG�UHODWHG�,7�VHUYLFHVµ��1$&(���
♦ WKH�SULYDWH�SDUW�RI�´UHVHDUFK�DQG�GHYHORSPHQWµ��1$&(���
♦ ´DUFKLWHFWXUDO�DQG�HQJLQHHULQJ�DFWLYLWLHV�DQG�UHODWHG�WHFKQLFDO�FRQVXOWDQF\µ�

1$&(����

�����������������������������������������������
��0LOHV�HW��DO���������GLVWLQJXLVK�WKH�IROORZLQJ�FULWHULD�IRU�LGHQWLI\LQJ�.,%6�

• .,%6�DUH�SULYDWH�FRPSDQLHV�DQG�RUJDQLVDWLRQV
• .,%6�UHO\�KHDYLO\�RQ�SURIHVVLRQDO�NQRZOHGJH��L�H��NQRZOHGJH�RU�H[SHUWLVH�UHODWHG�WR�D

VSHFLILF��WHFKQLFDO��GLVFLSOLQH�RU��WHFKQLFDO��IXQFWLRQ�GRPDLQ
• .,%6�ILUPV�SURYLGH�LQWHUPHGLDWH��RIWHQ�NQRZOHGJH�EDVHG�SURGXFWV�DQG�VHUYLFHV
��,W�ZRXOG�RI�FRXUVH�EH�ZURQJ�WR�FODLP�WKDW�WKHVH�VHUYLFHV�DUH�DOO��QHZ��H�J��DUFKLWHFWV�DQG
ODZ\HUV�KDYH�EHHQ�RUJDQLVHG�DV�LPSRUWDQW�EXVLQHVV�VHUYLFH�LQGXVWULHV�IRU�D�FHQWXU\�
6WLOO��LW�LV�QRW�ORQJHU�EROG�WR�VWDWH�WKDW�WKH�JURZWK�RI�LQIRUPDWLRQ�WHFKQRORJ\�DQG�DQ�LQ�
FUHDVLQJ�VHSDUDWLRQ�RI�GLIIHUHQW�EXVLQHVV�IXQFWLRQV�LQ�HQWHUSULVHV�KDV�OHG�WR�NQRZOHGJH
LQWHQVLYH�EXVLQHVV�VHUYLFHV�EHLQJ�D�YHU\�VLJQLILFDQW�SDUW�RI�ZHVWHUQ�HFRQRPLHV�WRGD\�
ERWK�LQ�WHUPV�RI�HFRQRPLF�RXWSXW�DQG��DV�ZH�ZLOO�GLVFXVV�LQ�WKLV�SDSHU��DV�NQRZOHGJH�DQG
LQQRYDWLRQ�PHGLDWRUV�IRU�WKH�UHVW�RI�WKH�LQGXVWU\�
��7KH�VWDWLVWLFDO�FDWHJRULHV�ZH�KHUH�DUH�DSSO\LQJ�DUH�ZLWKLQ�WKH�(8·V�VR�FDOOHG�1$&(
5HY���VWDQGDUG�
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♦ ´WHFKQLFDO�WHVWLQJ�DQG�DQDO\VLVµ��1$&(�������

,Q�1RUZD\�WKHVH�7�.,%6�UHSUHVHQWHG�D�WRWDO�VDOHV�RI�FD�����ELOOLRQV�1R.�LQ
������DQG�HPSOR\HG�DSSUR[LPDWHO\��������SHRSOH��,Q�JHQHUDO��EXVLQHVV�VHUYLFH
ILUPV�LQ�1RUZD\�DUH�VPDOO��7ZR�WKLUGV�KDYH�OHVV�WKDQ���HPSOR\HHV�DQG������OHVV
WKDQ����HPSOR\HHV��7KH�7�.,%6�DUH�RQ�DYHUDJH�VRPHZKDW�ELJJHU�WKDQ�WKLV��ZLWK
D�IHZ�YHU\�ODUJH�FRPSDQLHV�DPRQJ�WKH�W\SLFDO������HPSOR\HHV�DUFKLWHFW�RU�FRQ�
VXOWDQW�SDUWQHUVKLSV��7KH�LQGXVWU\�KDV�H[SHULHQFHG�D�FRQWLQXRV�JURZWK�VLQFH
������ERWK�LQ�VDOHV�DQG�HPSOR\PHQW��ZLWK�D�UHDO�WDNHRII�LQ�������HVSHFLDOO\�WKH
,7�UHODWHG�VHUYLFHV��

:H�KDYH�KRZHYHU�WULHG��E\�WHVWLQJ�WKURXJK�LQWHUYLHZV�ZLWK�LQGXVWU\�H[SHUWV�DQG
NH\�SHRSOH��WKURXJK�ZKDW�ZH�EHOLHYH�LV�UHSUHVHQWDWLYH�FDVH�VWXGLHV��DQG�WKURXJK
PRUH�TXDQWLWDWLYH�GDWD��WR�LOOXVWUDWH�KRZ�WKHVH�VHUYLFHV�LQIOXHQFH�WKH�GLVWULEX�
WLRQ�RI�VFLHQWLILF�DQG�RWKHU�EXVLQHVV�NQRZOHGJH�UHOHYDQW�WR�WKH�LQQRYDWLRQ�FDSD�
ELOLW\�RI�1RUZHJLDQ�LQGXVWU\�

3UHYLRXV�WHVWV�RI�WKHVH�VHUYLFHV·�LPSRUWDQFH�IRU�LQGXVWU\�RQ�D�PDFUR�OHYHO�DUH
KDUG�WR�ILQG���7\SLFDOO\�WKHUH�H[LVWV�VRPH�´VHOI�DVVHVVPHQWVµ�RI�FRQVXOWDQF\
VHUYLFHV�UHTXHVWHG�E\�ELJ�SXEOLF�FXVWRPHUV��OHDYLQJ�WKH�FRQVXOWDQWV�WR�H[SODLQ
ZK\�WKH\�DUH�VR�LPSRUWDQW��0RUHRYHU�UHSRUWV�DQG�HYDOXDWLRQV�RI�WKHVH�VHUYLFHV
�����������������������������������������������
��$GRSWHG�IURP�GHQ�+HUWRJ�DQG�%LOGHUEHHN��������IRUWKFRPLQJ���7KH\�DOVR�VSHDN�RI�´SR�
WHQWLDOµ��7�.,%6��ZKLFK�DUH�

• 7HFKQRORJ\�UHODWHG�SXEOLVKLQJ��SDUW�RI�1$&(����

• :KROHVDOH�LQ�PDFKLQHU\��HTXLSPHQW�HWF���1$&(����

• /RJLVWLF�VHUYLFHV�DQG�UHODWHG�WUDQVSRUW�VHUYLFHV��1$&(����

• 7�.,%6�LQ�WHOHFRPPXQLFDWLRQV��SDUW�RI�1$&(�����

• 3DWHQW�EXUHDXV��1$&(�������

• 7HFKQRORJ\�UHODWHG�PDUNHW�UHVHDUFK��SDUW�RI�1$&(�����

• 7HFKQRORJ\�UHODWHG�HFRQRPLF�DQG�PDQDJHPHQW�FRQVXOWDQF\�VHUYLFHV������

• 7HFKQRORJ\�UHODWHG�ODERXU�UHFUXLWPHQW�DQG�SURYLVLRQ�RI�SHUVRQQHO��SDUW�RI�1$&(����

• 7HFKQRORJ\�UHODWHG�WUDLQLQJ��SDUW�RI�1$&(������������DQG�����

7KHVH�DUH�QRW�WUHDWHG�LQ�WKH�FXUUHQW�GLVFXVVLRQ���+RZHYHU�PRVW�RI�WKHVH�FDWHJRULHV�KDYH
EHHQ�YHULILHG�DV�LPSRUWDQW�7�.,%6�LQ�RWKHU�VWXGLHV�E\�WKH�67(3�JURXS��IRUWKFRPLQJ
SXEOLFDWLRQV�UHODWHG�WR�WKH�(XURSHDQ�&RPPLVVLRQ�VSRQVRUHG�6,�6�SURMHFW��
��,W�LV�KRZHYHU�YHU\�GLIILFXOW�WR�PHDVXUH�DQG�WHOO�DQ\WKLQJ�DERXW�WR�ZKDW�H[WHQW�WKHVH
VDOHV�ILJXUHV�LQGLFDWHV�WKH�OHYHO�RI�HPERGLHG�WHFKQRORJ\�UHODWHG�NQRZOHGJH�WUDQVIHU�IURP
WKHVH�7�.,%6�WR�WKH�UHVW�RI�WKH�1RUZHJLDQ�LQGXVWU\�
��,W�KDV�WR�EH�VWUHVVHG�WKDW�ODFN�RI�GDWD�RQ�WKH�SURYLVLRQ�DQG�LPSRUWDQFH�RI�7�.,%6
PDNHV�LW�GLIILFXOW�WR�IRUPXODWH�JRRG�SROLF\�DGYLFH��7KLV�LV�LOOXVWUDWHG�E\�WKH�IROORZLQJ
VWDWHPHQW�IURP�WKH�2(&'�UHSRUW�7HFKQLFDO�(QJLQHHULQJ�6HUYLFHV���������S����

´0DQ\�GRFXPHQWV�VWXGLHG�IURP�2(&'�FRXQWULHV�GLG�QRW�GLVWLQJXLVK�EHWZHHQ�VFLHQFH
�IXQGDPHQWDO�UHVHDUFK���DQG�HQJLQHHULQJ�VHUYLFHV�IRU�WKH�GLIIXVLRQ�DQG�DSSOLFDWLRQ�RI
WKDW�UHVHDUFK��:KHUH�7(6�[WHFKQLFDO�HQJLQHHULQJ�VHUYLFHV]�LV�GLVWLQJXLVKHG�DV�D�IRUP�RI
SURYLVLRQ��WKH�JHQHUDO�DJUHHPHQW�RQ�WKH�LPSRUWDQFH�RI�HQJLQHHULQJ�VHUYLFHV�LV�QRW
PDWFKHG�E\�HLWKHU�VWDWLVWLFV�RQ�WKH�H[WHQW�RI�SURYLVLRQ�RI�WKRVH�VHUYLFHV��QRU�E\�VWXGLHV
TXDQWLI\LQJ�WKDW�LPSRUWDQFH�
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�DQG�DJDLQ�HVSHFLDOO\�FRQVXOWDQF\��WHQGV�WR�EH�IRFXVHG�RQ�RQH�VSHFLILF�FOLHQW�
UHODWLRQVKLS�DQG�SURMHFW��ZKLFK�HLWKHU�LV�VHHQ�DV�D�JUDQG�VXFFHVV��RU�FRQGHPQHG
DV�´D�IDLOXUH�DQG�ZDLVW�RI�PRQH\µ�E\�HWKHU�FXVWRPHUV��WKH�SXEOLF�RU�SROLWLFLDQV��
([LVWLQJ�UHSRUWV�GR�LQ�RWKHU�ZRUGV�OHDYH�XV�ZLWK�OLWWOH�SRVVLELOLW\�WR�DVVHV�WKH
´WUXHµ�YDOXH�RI�WKHVH�EXVLQHVVHV·�HIIRUWV�LQ�JHQHUDWLQJ�DQG�GLVWULEXWLQJ�LQQRYD�
WLYH�NQRZOHGJH�RQ�D�QDWLRQDO�OHYHO��DQG�WKXV�GLIILFXOW\�LQ�SURGXFLQJ�SROLF\�UHOH�
YDQW�DQDO\VLV�

:H�KDYH�XVHG�VRPH�LQIRUPDWLRQ�IURP�LQGXVWU\�RUJDQLVDWLRQV�VXFK�DV�WKH�$VVR�
FLDWLRQ�RI�&RQVXOWLQJ�(QJLQHHUV��5nGJLYHQGH�,QJHQL¡UHUV�)RUHQLQJ��DV�ZHOO�DV
SXEOLF�LQVWLWXWLRQV�VXFK�DV�WKH�61'��1RUZHJLDQ�EXVLQHVV�GHYHORSPHQW�IXQG��DQG
WKH�0LQLVWU\�RI��7UDGH�DQG�,QGXVWU\�ZKLFK�WR�VRPH�H[WHQW�XVH�WKHVH�7�.,%6�LQ
WKHLU�WRWDO�QDWLRQDO�EXVLQHVV�GHYHORSPHQW�SROLF\��7KHVH�UHSRUWV�GR�TXLWH�FOHDUO\
VXJJHVWV�WKDW�HYHQ�WKRXJK�1RUZHJLDQ�60(·V�DUH�XVXDOO\�VHHQ�DV�QR�ELJ�VSHQGHUV
RI�H[SHQVLYH�HQJLQHHULQJ�DQG�FRQVXOWDQW�VHUYLFHV��EXVLQHVV�GHYHORSPHQW�DQG�LQ�
GXVWU\�FKDQJHV�ZLWK�VXSSRUW�IURP�JRYHUQPHQW�UHTXLUHV�D�KLJK�OHYHO�RI�VXSSRUW�
LQJ�VHUYLFHV�IURP�7�.,%6�LQ�RUGHU�WR�HQDEOH�D�VXVWDLQHG�SURILWDEOH�EXVLQHVV��7KH
UHDVRQ�ZK\��LV�E\�SHRSOH�LQ�61'�GHVFULEHG�DV�UHODWLYHO\�VLPSOH��´PRGHUQLVDWLRQ
RI�LQGXVWULDO�SURGXFWLRQ�UHTXLUHV�QHZ�VFLHQWLILF�DQG�WHFKQRORJLFDO�NQRZOHGJH
WKDW�SDUWO\�KDV�WR�EH�DFTXLUHG�IURP�RXWVLGH�WKH�ILUPV�DQG�SXW�LQ�SODFH�E\�H[�
SHUWVµ�

$�QDWLRQDO�LQQRYDWLRQ�V\VWHP

,QVWLWXWLRQV�VXFK�DV�XQLYHUVLWLHV�DQG�UHVHDUFK�LQVWLWXWHV�ZKLFK�FUHDWHV�VFLHQWLILF
NQRZOHGJH�IRU�QDWLRQDO�LQGXVWU\��REYLRXVO\�KDYH�D�VSHFLDO�SRVLWLRQ�LQ�WKH�PDS�
SLQJ�RI�D�XQLTXH�QDWLRQDO�NQRZOHGJH�LQIUDVWUXFWXUH��%XW�DW�WKH�VDPH�WLPH�LW�LV
HYLGHQW�WKDW�WKH�GLVWULEXWLRQ�RI�NQRZOHGJH�PDNHV�XS�D�FRPSOH[�V\VWHP�LQ�LWVHOI�
7KLV�´ZHEµ�RI�PHGLDWRUV�ZLWK�LWV�SDUWLFXODU�UHODWLRQV�EHWZHHQ�QHWZRUN�DFWRUV��LV�D
GLVWLQFWLYH�FKDUDFWHU�RI�DQ\�QDWLRQDO�LQQRYDWLRQ�V\VWHP��1,6����7KH�QDWLRQDO
NQRZOHGJH�LQIUDVWUXFWXUH�DV�VHHQ�IURP�WKH�VR�FDOOHG�1,6�SHUVSHFWLYH��PXVW�DOVR
LQFOXGH�WKH�GLVWULEXWLRQ�DQG�LPSOHPHQWDWLRQ�RI�SURGXFHG�NQRZOHGJH�LQ�EXVLQHVV�
WKURXJK�LQQRYDWLRQ��7KXV�ZH�PLJKW�FODLP�WKDW�WKH�KHOSHUV���MXVW�OLNH�WUDQVSRUW
VHUYLFHV�LQ�WKH�PRUH�WUDGLWLRQDO�LQIUDVWUXFWXUH���WKDW�FDQ�SXW�NQRZOHGJH�LQWR�DF�
WLRQ��FRQVWLWXWHV�DQ�LPSRUWDQW�SDUW�RI�WKH�NQRZOHGJH�LQIUDVWUXFWXUH�DQG�VKRXOG
EH�LQFOXGHG�LQ�QDWLRQDO�LQQRYDWLRQ�SROLF\�

�����������������������������������������������
��$�W\SLFDOO\�H[DPSOH�LQ�1RUZD\�DV�HOVHZKHUH�LQ�(XURSH�IRU�WKH�PRPHQW�LV�KXJH�DQG�H[�
SHQVLYH�FRQVXOWDQF\�SURMHFWV�LQWURGXFLQJ�QHZ�WDLORU�PDGH�,7�LQ�SXEOLF�VHFWRU�E\���ZKLFK
JRHV�DOO�ZURQJ�
��)RU�DQ�HODERUDWLRQ�RI�QHWZRUN�DFWRUV�LQ�UHODWLRQ�WR�QDWLRQDO�LQQRYDWLRQ�V\VWHPV��VHH
%HOO�DQG�&DOORQ������
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)LJXUH�����.QRZOHGJH�LQIUDVWUXFWXUH�LQ�D�1,6�SHUVSHFWLYH�

+HQFH�WKH�IROORZLQJ�DWWHPSW�WR�GHVFULEH�SURIHVVLRQDO�PHGLDWRUV�RI�NQRZOHGJH
DQG�WKHLU�LPSRUWDQFH�IRU�LQQRYDWLRQ�SHUIRUPDQFH�LQ�1RUZHJLDQ�LQGXVWU\�DQG
VHUYLFHV��ZLWK�D�VSHFLDO�HPSKDVLV�RQ�WKH�WHFKQRORJ\�EDVHG�NQRZOHGJH�LQWHQVLYH
EXVLQHVV�VHUYLFHV�UHSUHVHQWHG�E\�WKH�FRQVXOWLQJ�HQJLQHHULQJ�VHFWRU�

5	'

6XSSOLHUV&RPSHWLWRUV
&XVWRPHUV

&RQVXOWDQF\
DQG�WHFKQRO�
RJ\�GHYHORS�

PHQW

3XEOLF�VXS�
SRUW�SUR�
JUDPPHV

*RYHUQPHQW

9HQWXUH�FDSLWDO

%DQNV

,QIRUPDWLRQ
PHGLDWLRQ

7UDLQLQJ

(GXFDWLRQ

&RPSDQ\
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���7�.,%6·�UROH�DV�NQRZOHGJH�GLIIXVLRQ�DJHQWV

´*HQHUDWLQJ�DQG�GLIIXVLQJ�NQRZOHGJH�LV�ZKDW�ZH�GR�IRU�D�OLYLQJ�µ
0DQDJHU�LQ�D�1RUZHJLDQ�FRQVXOWLQJ�HQJLQHHULQJ�FRPSDQ\�

,Q�D�IRUWKFRPLQJ�ERRN��0LOHV�HW��DO���������GHQ�+HUWRJ�DQG�%LOGHUEHHN�VWDWHV�WZR
EROG�K\SRWKHVLVHV�FRQFHUQLQJ�WKH�UROH�RI�7�.,%6�LQ�WKH�SXEOLF�NQRZOHGJH�LQIUD�
VWUXFWXUH��)LUVW�WKH\�FODLP�WKDW���´«�WHFKQRORJ\�EDVHG��NQRZOHGJH�LQWHQVLYH
EXVLQHVV�VHUYLFHV��.,%6��ZLOO�JUDGXDOO\�GHYHORS�LQWR�D�´VHFRQGµ�SXEOLF�NQRZOHGJH
LQIUDVWUXFWXUH��SDUWLDOO\�FRPSOHPHQWLQJ�DQG�SDUWLDOO\�WDNLQJ�RYHU�WKH�LQWHUPH�
GLDWH�UROH�WUDGLWLRQDOO\�SOD\HG�E\�SDUWV�RI�WKH��´ILUVWµ��SXEOLF�NQRZOHGJH�LQIUD�
VWUXFWXUH�µ�,Q�WKH�VDPH�OLQHV�WKH\�FRQWLQXH�VXJJHVWLQJ�WKDW�´«WKH�WUDGLWLRQDO
GLVWLQFWLRQ�EHWZHHQ�SXEOLF�DQG�SULYDWH�NQRZOHGJH�EDVHG��DGYLVRU\��VHUYLFHV�ZLOO
JUDGXDOO\�GLVDSSHDU�µ

0DQ\�JRYHUQPHQWDO�SURJUDPPHV�GLUHFWHG�WRZDUGV�LQQRYDWLRQ�LQ�LQGXVWU\�XVHV
7�.,%6�LQ�DWWHPSWV�WR�EXLOG�XS�DQ�LQWHUPHGLDU\�LQIUDVWUXFWXUH�IRU�LQFUHDVHG
IORZ�RI��NQRZOHGJH�DERXW�WHFKQRORJ\�DQG�EXVLQHVV�SURFHVVHV��,Q�1RUZD\�WKH�VR
FDOOHG�´%817�VFKHPHµ�LV�RQH�RI�WKH�PRUH�VLJQLILFDQW�LQLWLDWLYHV�WKDW�KDV�EHHQ
WDNHQ��SURPRWLQJ�WUDLQLQJ�WRZDUGV�PRUH�HIIHFWLYH�LQWHUDFWLRQ�EHWZHHQ�60(·V
DQG�W\SLFDO�NQRZOHGJH�EURNHUV��VXFK�DV�7�.,%6�

6LPLODU�LQLWLDWLYHV�KDYH�EHHQ�XQGHUWDNHQ�LQ����RWKHU�2(&'�FRXQWULHV��ZLWK
VRPH���������������60(·V�EHLQJ�LQYROYHG�SHU�\HDU��LQ�WRWDO��DQG�D�SXEOLF�VKDUH
RI�IXQGLQJ�EHWZHHQ�����WR�����RI�LPSOHPHQWDWLRQ�FRVWV���2Q�D�VXSHU�QDWLRQDO
OHYHO��WKH�(XURSHDQ�&RPPLVVLRQ·V�0,17�SURJUDPPH��0DQDJLQJ�WKH�,QWURGXF�
WLRQ�RI�1HZ�7HFKQRORJ\��LV�OLNHZLVH�DQ�LQLWLDWLYH�IRU�XVH�RI�VSHFLDOLVW�LQQRYDWLRQ
FRQVXOWDQWV�DV�PHGLDWRUV�RI�WHFKQRORJLFDO�NQRZOHGJH�WKURXJK�QDWLRQDO�SURJUDPV
LQ�PDQ\�RI�WKH�PHPEHU�FRXQWULHV�

7\SLFDO�7�.,%6�DV�HQJLQHHULQJ�DQG�FRQVXOWDQW�FRPSDQLHV�DUH�RI�FRXUVH�RQH�RI
VHYHUDO�W\SHV�RI��´EULGJLQJ�LQVWLWXWLRQVµ�EHWZHHQ�LQVWLWXWLRQV�UHSUHVHQWLQJ�WKH
QDWLRQDO�VFLHQFH�NQRZOHGJH�EDVHV�DQG�XVHUV�LQ�GLIIHUHQW�LQGXVWULHV��$V�GHQ�+HU�
WRJ�DQG�%LOGHUEHHN��IRUWKFRPLQJ�������SRLQWV�RXW��LQGXVWU\�WHFKQRORJ\�FHQWUHV�
XQLYHUVLW\�WUDQVIHU�DJHQFLHV��LQQRYDWLRQ�FHQWUHV��H�J��ZLWKLQ�JRYHUQPHQWDO�SUR�
JUDPV�DV�PHQWLRQHG�DERYH��DQG�RWKHUV�GR�DOVR�SOD\�DQ�LPSRUWDQW�UROH�LQ�WKH�QD�
WLRQDO�NQRZOHGJH�WKURXJKSXW��,Q�WKH�1RUZHJLDQ�FDVH��LW�VHHPV�WKDW��EHVLGHV�WKH
GLUHFW�OLQNV�EHWZHHQ�LQGXVWU\�DQG�WKH�ZHOO�GHYHORSHG�UHVHDUFK�DQG�WHFKQRORJ\
LQVWLWXWH�VHFWRU��ZKLFK·�LPSRUWDQFH�IRU�1RUZHJLDQ�LQQRYDWLRQ�FDSDELOLW\�LV�LQGLV�
SXWDEOH���WKH�HQJLQHHULQJ�ILUPV�DQG�VPDOO�FRQVXOWDQFLHV�SOD\�D�PDMRU�SDUW�LQ�WKH
GLIIXVLRQ�RI�NQRZOHGJH�WR�EXVLQHVVHV��7KLV�LV�QRW�WKH�OHDVW�EHFDXVH�RI�WKH�RIIVKRUH
DQG�K\GURSRZHU�LQGXVWULHV·�VL]H�DQG�VSHFLDO�NQRZOHGJH�UHTXLUHPHQWV�LQ�1RUZD\�

:KDW�NQRZOHGJH"

:KHQ�EULQJLQJ�LQ�NQRZOHGJH�LQWHQVLYH�EXVLQHVV�VHUYLFHV�LQ�D�VWXG\�RI�QDWLRQDO
NQRZOHGJH�LQIUDVWUXFWXUH��WKH�TXHVWLRQ�FRQFHUQLQJ�ZKDW�W\SH�RI�NQRZOHGJH�ZH

�����������������������������������������������
��)RU�D�IXOO�OLVWLQJ�DQG�DQDO\VLV�RI�WKHVH�SURJUDPV�VHH�2(&'�UHSRUW�%RRVWLQJ�%XVLQHVV
$GYLVRU\�6HUYLFHV�������
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DUH�WDONLQJ�DERXW�QHFHVVDULO\�DSSHDUV��,Q�VWXGLHV�DSSO\LQJ�D�QDWLRQDO�LQQRYDWLRQ
V\VWHP�DSSURDFK��LW�KDV�EHHQ�FRPPRQ�WR�IRFXV�VFLHQWLILF�NQRZOHGJH�ZKLFK�UHODWHV
WR�WHFKQRORJLFDO�LQQRYDWLRQ��7KLV�LV�DQ�LPSRUWDQW�WDVN��ZKLFK�DOVR�KDV�EHHQ�D
SULPH�JRDOV�IRU�WKLV�ERRN��%XW�LW�LV�LPSRUWDQW�WR�DFNQRZOHGJH�WKDW�D�ODUJH�SDUW�RI
HYHQ�WKH�SXEOLF�NQRZOHGJH�LQIUDVWUXFWXUH�LV�GLVVHPLQDWLRQ�RI�LQQRYDWLRQ�UHOHYDQW
NQRZOHGJH�ZKLFK�RULJLQDWHV�IURP�HOVHZKHUH�WKDQ�QDWXUDO�DQG�WHFKQLFDO�VFLHQFHV�
,QQRYDWLRQ�LV�PRUH�WKDQ�LQWURGXFWLRQ�RI�QHZ�WHFKQRORJ\��DQG�HYHQ�QHZ�WHFKQRO�
RJ\�UHTXLUHV�H�J��DGYDQFHPHQWV�LQ�RUJDQLVDWLRQDO�NQRZOHGJH���+HQFH�EXVLQHVV
VFKRROV�DQG�VRFLDO�VFLHQFH�GHSDUWPHQWV�DUH�DOVR�LPSRUWDQW�SDUWV�RI�WKH�SXEOLF
NQRZOHGJH�LQIUDVWUXFWXUH���.,%6�OLNH�H�J��FRQVXOWDQF\�GUDZV�RQ�DOO�WKHVH�GLIIHU�
HQW�VRXUFHV�RI�NQRZOHGJH�DQG�WUDQVIRUP�WKHP�LQWR�ZKDW�ZH�PLJKW�FDOO�´DSSOLHG
EXVLQHVV�VROXWLRQVµ�

.,%6�VSHFLDOLVHV�EURDGO\�LQ�WKUHH�W\SHV�RI�NQRZOHGJH��DFFRUGLQJ�WR�D�UHSRUW�IURP
WKH�.,6,11�UHVHDUFK�FRQVRUWLXP��.,6,11��������

• WHFKQLFDO��VXFK�DV�FRPSXWLQJ��VFLHQWLILF�DQG�5	'�
• PDQDJHULDO��H�J��ILQDQFLDO�DGYLFH��PDUNHW�UHVHDUFK�DQG�PDQDJHPHQW�FRQVXO�

WDQF\�
• SURIHVVLRQDO��ZKLFK�LQFOXGHV�VHUYLFHV�VXFK�DV�OHJDO�DGYLFH�DQG�UHDO�HVWDWH

EXVLQHVV�

:LWKRXW�LJQRULQJ�WKLV�GLYHUVLW\�RI�LQQRYDWLRQ�UHODWHG�NQRZOHGJH�DEVRUEHG�E\
FXVWRPHU�LQGXVWULHV��WHFKQLFDO�NQRZOHGJH�ZLOO�VWLOO�EH�WKH�PDLQ�LVVXH�LQ�WKH�IRO�
ORZLQJ�

7�.,%6�DQG�LQQRYDWLRQ

5HWXUQLQJ�WR�WKH�UROH�RI�7�.,%6��WKHUH�DUH�JRRG�UHDVRQV�WR�EHOLHYH�WKDW�VHUYLFHV
VXFK�DV�FRQVXOWLQJ�HQJLQHHULQJ�KDYH�D�FHQWUDO�SRVLWLRQ�LQ�WKH�GLVWULEXWLRQ�RI�LQ�
QRYDWLRQ�DQG�WHFKQRORJ\�UHODWHG�NQRZOHGJH�ZLWKLQ�OHDGLQJ�LQGXVWULHV�RI�WKH
1RUZHJLDQ�HFRQRP\��7KLV�LV�SDUWLFXODUO\�WUXH�IRU�WKH�K\GURHOHFWULF�SRZHU�DQG�RLO
DQG�JDV�LQGXVWULHV��/RRNLQJ�DW�QXPEHUV�IURP�WKH������&RPPXQLW\�,QQRYDWLRQ
6XUYH\��&,6��IRU�1RUZD\�JLYHV�TXDQWLWDWLYH�HYLGHQFH��67(3�ZRUNLQJ�SDSHUV���
�����������:KHQ�DVNHG�WR�UDWH�ZKHUH�QHZ�WHFKQRORJ\�RULJLQDWHG�IURP������RI�UH�
VSRQGHQWV�LQ�1RUZHJLDQ�PDQXIDFWXULQJ�FRPSDQLHV�DQVZHUHG�´WKURXJK�FRQVXO�
WDQF\�VHUYLFHVµ����)XUWKHU�����DQVZHUHG�´WKURXJK�RXW�VRXUFHG�5	'µ��ZKLFK�DOVR
EHORQJV�WR�7�.,%6����(YHQ�PRUH��WKH�VLQJOH�PRVW�LPSRUWDQW�VRXUFH�RI�QHZ�WHFK�
QRORJ\�LQ�WKH�&,6���´HTXLSPHQW�SXUFKDVHµ�������VXFK�DV�H�J��LQIRUPDWLRQ�WHFK�

�����������������������������������������������
���:H�GR�RI�FRXUVH�KHUH�DVVXPH�WKDW�WKRVH�FRQVXOWDQF\�VHUYLFHV�ZKHUH�WHFKQRORJ\�RUL�
HQWHG��VLQFH�WKH\�ZKHUH�VRXUFHV�RI�WHKFKRQRORJ\��DQG�KHQFH�7�.,%6�
���:H�DUH�DVVXPLQJ�WKDW�FRQWUDFW�5	'�PDLQO\�LV�SHUIRUPHG�E\�SULYDWH�5	'�LQVWLWXWHV�
7KH��DVVXPSWLRQ�LV�LQ�DQ\ZD\�QRW�RI�FUXFLDO�LPSRUWDQFH�IRU�WKH�UHDVRQLQJ�KHUH�
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QRORJ\���WR�D�ODUJH�H[WHQW�LQYROYHV�7�.,%6����7�.,%6�WKXV�HQGV�XS�DV�WKH�RYHUDOO
PRVW�LPSRUWDQW�VXSSOLHUV�RI�QHZ�WHFKQRORJ\�WR�1RUZHJLDQ�LQGXVWU\���

2WKHU�UHVXOWV�IURP�WKH�&,6�VXFK�DV�´VKDUH�RI�ILUPV�UDWLQJ�GLIIHUHQW�LQIRUPDWLRQ
VRXUFHV�DV�LPSRUWDQW�IRU�LQQRYDWLRQµ�VKRZV�WKDW�FRQVXOWDQF\�VHUYLFHV�DUH�DV�LP�
SRUWDQW�DV�LQIRUPDWLRQ�IURP�XQLYHUVLWLHV�DQG�KLJKHU�HGXFDWLRQ��7�.,%6�DUH�DF�
WXDOO\�DOVR�UHSRUWHG�WR�EH�RI�IDU�JUHDWHU�LPSRUWDQFH�WKDQ�SXEOLF�5	'�LQVWLWX�
WLRQV��HYHQ�WKRXJK�WKHVH�KDYH�D�VSHFLDO�SRVLWLRQ�LQ�1RUZD\�FRPSDUHG�ZLWK�PRVW
RWKHU�2(&'�FRXQWULHV��DV�LV�VKRZQ�WKURXJK�VHYHUDO�RI�WKH�LQGXVWU\�VWXGLHV�LQ
WKLV�ERRN��

$QRWKHU�VXUYH\�E\�WKH�1RUZHJLDQ�&HQWUH�IRU�5HVHDUFK�RQ�(FRQRPLFV�DQG�%XVL�
QHVV�$GPLQLVWUDWLRQ��61)��IXUWKHU�XQGHUOLQHV�WKH�LPSRUWDQFH�RI�SULYDWH�NQRZO�
HGJH�VXSSOLHUV��:KHQ�DVNHG�ZKLFK�VXSSOLHU�RI�FRQVXOWDQW�VHUYLFHV�DQG�RU�H[WHU�
QDO�FRXUVHV�WKH\�XVHG�WKH�PRVW��QRQH�RI�WKH�UHSRUWHG�LQVWLWXWLRQV�EHORQJHG�WR�WKH
SXEOLF�VHFWRU��1RUGKDXJ�	�*RRGHUKDP�HW�DO����������

$QRWKHU��LPSRUWDQW�UHDVRQ�IRU�WDNLQJ�7�.,%6�LQWR�DFFRXQW�DV�PHGLDWRUV�RI�LQQR�
YDWLYH�NQRZOHGJH�LQ�WKH�1RUZHJLDQ�HFRQRP\��LV�WKH�IDFW�WKDW�WKH\�GHOLYHU�D�VXE�
VWDQWLDO�SDUW�RI�WKHLU�VHUYLFHV�WR�RWKHU�EXVLQHVV�VHUYLFH�ILUPV��DV�LV�JHQHUDOO\�WKH
FDVH�LQ�(XURSH�����%XVLQHVV�VHUYLFH�ILUPV�DUH�QRW�DVNHG�DERXW�WKHLU�NQRZOHGJH
VRXUFHV�LQ�WKH�PDQXIDFWXULQJ�RQO\�&,6�DQG�LWV�PHDVXUHV�RI�.,%6�DV�LQQRYDWLRQ
PHGLDWRUV��DQG�FRQVHTXHQWO\�XQGHUPLQHV�WKHLU�RYHUDOO�SRVLWLRQ��)RU�VHUYLFHV�LQ
JHQHUDO��7�.,%6�VHHPV�WR�EH�PXFK�PRUH�YLWDO�GHOLYHUHUV�RI�NQRZOHGJH�WKDQ�LQVWL�
WXWLRQV�LQ�WKH�SXEOLF�NQRZOHGJH�LQIUDVWUXFWXUH��DQG�VHUYLFHV�FRQVWLWXWHV�D�PDMRU
SDUW�RI�WRWDO�SURGXFWLRQ�LQ�WKH�1RUZHJLDQ�DV�DQ\�RWKHU�2(&'�HFRQRP\��+HQFH�
DJDLQ�ZH�VHH�WKDW�7�.,%6�DUH�PDMRU�NQRZOHGJH�PHGLDWRUV�IRU�WKH�RYHUDOO�HFRQ�
RP\���

�����������������������������������������������
���$Q�LQFUHDVLQJO\�LPSRUWDQW�SDUW�RI�WKLV�LV�WDLORU�PDGH�GHOLYHULHV�E\�VSHFLDOLVHG�ZKROH�
VDOH�DQG�UHWDLO�WUDGHUV��RIWHQ�ZLWK�VXEVWDQWLDO�´NQRZOHGJH�SDFNDJHVµ�WR�JR�ZLWK�LW�
���1RZ�WR�ZKDW�H[WHQW�WKLV�WHFKQRORJ\�WUDQVIHU�LPSOLHV�HPERGLHG�NQRZOHGJH�WUDQVIHU
ZKLFK�FDQ�EH�FRXQWHG�DV�D�SDUW�RI�WRWDO�1,6�NQRZOHGJH�GLVWULEXWLRQ�LV�D�GLIILFXOW�GLVFXV�
VLRQ��+RZHYHU�ZH�ZRXOG�FODLP�WKDW�WKH�´NQRZOHGJH�SDFNDJHµ�WKDW�´QHZ�WHFKQRORJ\µ
FRPHV�ZLWK�WRGD\��LV�UDWKHU�XQGHUHVWLPDWHG�WKDQ�RYHUHVWLPDWHG�LQ�D�ZRUOG�RI�EXVLQHVV
PDQDJHUV�DQG�LQGXVWULDO�SROLF\�PDNHUV�WKDW�VWLOO�PDLQO\�WDONV��DERXW�WKH�WDQJLEOH��UDWKHU
WKDQ�LQWDQJLEOH�LQYHVWPHQWV·�LPSRUWDQFH�IRU�HFRQRPLF�SHUIRUPDQFH�
���:KLOH�DV�WKH�DERYH�ILJXUHV�DQG�IDFWV�UHSUHVHQWV�WKH�QDWLRQDO�LQGXVWU\�LQ�JHQHUDO��WKH
XVH�RI�NQRZOHGJH�VRXUFHV�GRHV�RI�FRXUVH�YDULHV�JUHDWO\�IURP�LQGXVWU\�WR�LQGXVWU\��IRUFLQJ
XV�WR�ORRN�PRUH�FDUHIXOO\�DW�VHOHFWHG�VHFWRUV���$V�PHQWLRQHG�DERYH�ZH�ZLOO�HVSHFLDOO\�GH�
YRWH�VRPH�SODFH�IRU�DQDO\VLV�RI�FRQVXOWLQJ�HQJLQHHULQJ�ZLWKLQ�SHWUROHXP�RIIVKRUH�LQGXV�
WU\��
���´0RUH�WKDQ�KDOI�RI�WKH�VHUYLFHV�SURYLGHG�E\�HQJLQHHULQJ�DQG�RWKHU�WHFKQLFDO�FRQVXO�
WDQF\�ILUPV«DUH�XVHG�E\�EXVLQHVV�VHUYLFHVµ�LQ�WKH�1HWKHUODQGV��GHQ�+HUWRJ�DQG�%LOGHU�
EHHN��IRUWKFRPLQJ�������
���7KLV�LV�RI�FRXUVH�LQ�QR�ZD\�DQ�DWWHPSW�WR�XQGHUVFRUH�WKH�IDFW�WKDW�DOVR�VHUYLFH�LQGXV�
WULHV��LQFOXGLQJ�7�.,%6��WRWDOO\�GHSHQGV�XSRQ�SXEOLF�HGXFDWLRQ�LQVWLWXWLRQV�DQG�RWKHU
SXEOLF�NQRZOHGJH�LQIUDVWUXFWXUH��,W�LV�KRZHYHU�DQ�DWWHPSW�WR�DOVR�PRYH�EH\RQG�WKLV�EDVLF
OHYHO�RI�DQDO\VLV�
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/DFN�RI�RWKHU�UHOLDEOH�VRXUFHV�RI�LQIRUPDWLRQ�RQ�WKH�XVH�RI�7�.,%6�E\�1RUZHJLDQ
LQGXVWU\�DQG��HTXDOO\�LPSRUWDQW��WKHLU�YDOXH�DV�NQRZOHGJH�VRXUFHV�IRU�LQQRYD�
WLRQ�DFWLYLWLHV�LQ�LQGXVWU\��GRHV�KRZHYHU�PDNH�LW�GLIILFXOW�WR�´SURYHµ�WKHLU�LPSRU�
WDQFH����,W�VKRXOG�EH�QRWHG�WKDW�ILQGLQJV�IURP�RWKHU�FRXQWULHV��QRWDEO\�'HQPDUN�
TXHVWLRQ�WKHLU�UROH�DV�´NQRZOHGJH�PHGLDWRUVµ�DQG�´FKDQJH�DJHQWVµ��DV�WKH�PD�
MRULW\�RI�UHVSRQGHQWV�LQ�VXUYH\V�DQG�LQWHUYLHZV�VWUHVV�WKDW�UHJXODU�VXSSOLHUV�DUH
SUHIHUUHG�DV�DGYLVHUV�EHFDXVH�WKH\�LQFUHDVLQJO\�SRVVHVV�D�VSHFLDOLVHG�WHFKQLFDO
NQRZOHGJH�WKDW�WKH��WR�JHQHUDOLVW��SULYDWH�WHFKQLFDO�DGYLVHUV�RIWHQ�ODFN��1RUYLJ
/DUVHQ��������

5	'�LQ�7�.,%6

5	'�LQ�LWV�WUDGLWLRQDO�VHQVH�LV�VLPSO\�OHVV�LPSRUWDQW�IRU�LQQRYDWLRQ�LQ�7�.,%6
WKDQ�LQ�PRVW�RWKHU�NQRZOHGJH�WHFKQRORJ\�LQWHQVLYH�PDQXIDFWXULQJ�LQGXVWULHV�
7KLV�GRHV�RI�FRXUVH�WR�VRPH�H[WHQW�UHODWH�WR�WKH�IDFW�WKDW���DV�SRLQWHG�RXW�E\
+DXNQHV�DQG�6PLWK����������´WKH�ORQJ�WHUP�VWUDWHJLF�′YLVLRQ′µ�RI�WKH�YHU\�FXV�
WRPHU�RULHQWHG�7�.,%6�FRPSDQLHV�RIWHQ�FDQ�EH�OLPLWHG��7KLV��LQ�FRPELQDWLRQ
ZLWK�ODFN�RI�ILQDQFLDO�UHFRXUVHV�DQG�WKH�JHQHUDO�KLJK�XQFHUWDLQW\�LQ�WHFKQRORJ\
GHYHORSPHQW�EXVLQHVV��FUHDWHV�GLIILFXOW�FRQGLWLRQV�IRU�5	'�H[SHQGLWXUH�LQ�7�
.,%6�FRPSDQLHV·�EXGJHW�QHJRWLDWLRQV��%XW�PRUH�LPSRUWDQW�HYHQ��LV�WKH�IDFW�WKDW
WKHVH�NLQG�RI�VHUYLFHV·�LQQRYDWLYH�HIIRUWV��DUH�VLPSO\�QRW�GHILQHG�DV�5	'�

,W�LV�D�W\SLFDO�IHDWXUH�RI�7�.,%6�FOLHQW�RULHQWHG�WHFKQRORJ\�GHYHORSPHQW��WKDW�WKH
5	'�VWDWLVWLFV�IRU�WKH�VHFWRU�WR�D�ODUJH�H[WHQW�UHIHUV�WR�FRQWUDFW�5	'�FDUULHG�RXW
RQ�EHKDOI�RI�RWKHU�LQGXVWULHV��DV�GLVWLQFW�IURP�5	'�FDUULHG�RXW�WR�HQKDQFH�WKH
VHFWRU·V�RZQ�FDSDELOLWLHV��7KXV�WKH�ZKROH�GLVFXVVLRQ�RI�QDWLRQDO�NQRZOHGJH�EDVHV
DQG�7�.,%6�LQHYLWDEO\�ODUJHO\�ZLOO�WRXFK�XSRQ�WKH�7�.,%6�DV�NQRZOHGJH�SURGXF�
HUV�DQG�GLVWULEXWRUV�WKHP�VHOI��DV�RSSRVHG�WR�WKH�DQDO\VLV�RI�RWKHU�LQGXVWULHV�XVH
RI�NQRZOHGJH�LQ�WKLV�ERRN�

+RZHYHU��LI�ZH�RSHQ�IRU�D�EURDG�GHILQLWLRQ�RI�5	'�WR�LQFOXGH�LQWDQJLEOH�LQYHVW�
PHQWV�DW�ODUJH��RU�PD\EH�UDWKHU�FKDQJH�WKH�ZKROH�WHUP�WR�LQQRYDWLRQ�LQYHVW�
PHQWV"���ZH�REVHUYH�WKDW�7�.,%6�DUH�VSHQGLQJ�UHODWLYHO\�PXFK��,QWDQJLEOH�LQ�
YHVWPHQWV���WHUPHG�´WKH�VRIW�VLGH�RI�LQQRYDWLRQµ�E\�GHQ�+HUWRJ��%LOGHUEHHN�DQG
0DOWKD�LQ�)XWXUHV����������LQFOXGH�NQRZ�KRZ�DQG�UHODWHG�LQYHVWPHQWV�LQ�KXPDQ
UHVRXUFHV�WUDLQLQJ��WKH�PRVW�VXEVWDQWLDO�LQYHVWPHQW�RYHU�DOO�LQ�7�.,%6���FHUWLIL�
FDWLRQ�RI�VHUYLFHV��GDWDEDVH�GHYHORSPHQW��VRIWZDUH��GHVLJQ�HWF��%XW�VWDWLVWLFDO
GDWD�RQ�WKHVH�LQYHVWPHQWV�DUH�QRW�\HW�FROOHFWHG��PDNLQJ�LW�GLIILFXOW�WR�SURYLGH
DOWHUQDWLYH��WR�5	'��LQGLFDWRUV�IRU�LQQRYDWLRQ�VWUDWHJLHV�DQG�SROLF\�

,QWHUDFWLYH�OHDUQLQJ

7KH�GLVWULEXWLRQ�RI�NQRZOHGJH�QDWXUDOO\�LV�D�UHVXOW�RI�ERWK�WKH�DELOLW\�RI�NQRZO�
HGJH�FUHDWRUV�WR�GLVVHPLQDWH�WKH�NQRZOHGJH�DQG�WKH�DELOLW\�RI�SRWHQWLDO�XVHUV�WR
DEVRUE�LW��6LQFH�WKHVH�WZR�SURFHVVHV�YHU\�RIWHQ�FDQ�QRW�EH�VKDUSO\�GLVWLQJXLVKHG
IURP�HDFK�RWKHU��RQH�PLJKW�FODLP�WKDW�SDUW�RI�WKH�DQVZHU�DV�WR�ZKHWKHU�WKH�SUR�
GXFWLRQ�DQG�GLVWULEXWLRQ�SRZHU�RI�NQRZOHGJH�EDVHV�LQ�D�1,6�LV�KLJK�RU�QRW��LV�WR

�����������������������������������������������
���1RUGKDXJ��������ULJKWO\�WHUPV�WKH�SULYDWH�VHFWRU�RI�VXSSOLHUV�RI�GLUHFW�FRPSHWHQFH��DV
RSSRVHG�WR�WKH�LQGLUHFW�VHUYLFHV�E\�SXEOLF�LQVWLWXWLRQV�VXFK�DV�XQLYHUVLWLHV��DV�WKH
VKDGRZ�V\VWHP��GXH�WR�WKH�IDFW�WKDW�LW�WR�D�YHU\�OLPLWHG�H[WHQW�KDV�EHHQ�VWXGLHG�DQG
PDGH�YLVLEOH� ������
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EH�IRXQG�E\�LQYHVWLJDWLQJ�WR�ZKDW�H[WHQW�LQWHUDFWLYH�OHDUQLQJ�EHWZHHQ�VXSSOLHUV
DQG�XVHUV�RI�WHFKQLFDO�NQRZOHGJH�LV�IDFLOLWDWHG�LQ�GLIIHUHQW�LQGXVWULHV��)RU�WKH
´VXSSO\µ�RI�NQRZOHGJH�IRUP�PRVW�7�.,%6�LQWHUDFWLYLW\�LV�FUXFLDO��7KLV�EHFDXVH
WKH�SURFHVV�RI�VHOOLQJ�D�NQRZOHGJH�VHUYLFH���ZKLFK�YHU\�RIWHQ�RQO\�FDQ�EH�VSHFL�
ILHG�DFFXUDWHO\�DIWHU�LW�KDV�EHHQ�GHOLYHUHG���QDWXUDOO\�UHTXLUHV�D�OHDUQLQJ�GLD�
ORJXH�EHWZHHQ�VXSSOLHU�DQG�FXVWRPHU�LQ�RUGHU�WR�EH�VXFFHVVIXO�DW�DOO�

7KH�PRVW�FODVVLFDO�SUREOHP�PHQWLRQHG�DV�KDPSHULQJ�WKH�OHDUQLQJ�DQG�NQRZO�
HGJH�WUDQVPLVVLRQ�SURFHVV�LV�WKDW�7�.,%6�GHOLYHU�D�´FORVHGµ�NQRZOHGJH�ZKLFK
FDQ�EH�KDUG�WR�GLVWULEXWH�ZLWKLQ�WKH�FXVWRPHU�RUJDQLVDWLRQ��7KLV�LV�DOVR�UHODWHG
WR�WKH�IDFW�WKDW�FXVWRPHUV�UDUHO\�IROORZ�XS�H�J��FRQVXOWDQF\�VHUYLFHV�ZLWK�LQWHU�
QDO�WHFKQLFDO�JURXSV�WR�IXOO\�H[SORLW�ZKDW�WKH\�KDYH�SDLG�IRU��$�SHUFHSWLRQ�RI
EXVLQHVV�FRQVXOWDQWV�DV�VRPHERG\�WKDW�FRPHV�DQG�GLVDSSHDUV�VZLIWO\�WDNLQJ
VRPH�NQRZOHGJH�ZLWK�WKHP��DQG�OHDYLQJ�D�VWDQGDUGLVHG�DQG�H[SHQVLYH�SURGXFW
ZKLFK�LV�QRW�WR�XVHIXO��LV�TXLWH�FRPPRQ�LQ�LQGXVWU\���

'R�7�.,%6�WKHP�VHOI�EX\�VHUYLFHV�IURP�RWKHU�7�.,%6"�<HV��UHVHDUFK�VKRZV�WKDW
WKH�PDMRULW\�GRHV��-HYQDNHU���������$OVR������RI�UHVSRQGHQWV�DPRQJ�WKH�FRQ�
VXOWDQWV�LQ�WKLV�VWXG\�UHSRUWV�WKDW�H[WHUQDO�WUDLQLQJ�LV�DQ�LPSRUWDQW�ZD\�RI�XS�
GDWLQJ�NQRZOHGJH�EDVHV��0RUH�VXUSULVLQJO\�WKH�VWXG\�VKRZV�WKDW�����FR�RSHUDWH
ZLWK�FRPSHWLWRUV�

1RW�RQO\�WKH�FXVWRPHUV�OHDUQ�LQ�WKH�FRQVXOWDQW�FOLHQW�LQWHUDFWLRQ��WKH�H[SHUL�
HQFH�EDVHG�OHDUQLQJ�WKDW�FRPHV�WKURXJK�SURMHFW�ZRUN�IRU�FXVWRPHUV�LV�UHSRUWHG
DV�WKH�E\�IDU�PRVW�LPSRUWDQW�VRXUFH�WR�XSGDWLQJ�RI�LQWHUQDO�NQRZOHGJH�DPRQJ
FRQVXOWDQWV�LQ�WKH�VWXG\�E\�-HYQDNHU������

�����������������������������������������������
���7KH�FXUUHQW�GHEDWH�LQ�LQQRYDWLRQ�OLWHUDWXUH�RQ�WKH�TXHVWLRQ�RI�FRGLILHG��RU�H[SOLFLW��YV�
WDFLW�NQRZOHGJH��H�J��1RQDND��������6HQNHU�������)RUD\�	�/XQGYDOO������DQG�&RZDQ�	
)RUD\�������LV�KLJKO\�UHOHYDQW�ZKHQ�GLVFXVVLQJ�KRZ�NQRZOHGJH�WUDQVIHU�EHWZHHQ�FRQ�
VXOWDQW�DQG�FXVWRPHU�RFFXUV��7R�VRPH�H[WHQW�WKH�FRQVXOWDQWV�MRE�LV�WR�FRGLI\�FXVWRPHUV
NQRZOHGJH�DQG�H[WUDFW�NQRZOHGJH�RI�JHQHUDO�UHOHYDQFH�ZKLFK�IHHGV�LQWR�RZQ�FRGLILHG
NQRZOHGJH�EDVH��ZKLFK�LQ�WXUQ�LV�XVHG�LQ�LQWHUDFWLRQ�ZLWK�FXVWRPHU�NQRZOHGJH�DJDLQ�
PDNLQJ�WKHVH�FRQVXOWDQF\�VHUYLFH�WUDQVDFWLRQV�LQWR�OHDUQLQJ�F\FOHV�ZKHUH�LGHDOO\�ERWK
SDUWV�EHQHILWV��,Q�WKHVH�LQWHUDFWLYH�OHDUQLQJ�SURFHVVHV�WDFLW�NQRZOHGJH�PLJKW�EH�MXVW�DV
LPSRUWDQW�DV�H[SOLFLW�NQRZOHGJH��+RZ�WR�GHDO�ZLWK�WKHVH�WR�GLIIHUHQW�W\SHV�RI�NQRZOHGJH
ZKHQ�WUDQVIHU�RI�NQRZOHGJH�LV�WKH�DLP"�7KLV�GLVFXVVLRQV�LPSRUWDQFH�IRU�ERWK�FRUSRUDWH
DQG�SXEOLF�SROLF\�ZLWK�UHVSHFW�WR�7�.,%6·�UROH�DV�NQRZOHGJH�GLIIXVLRQ�DJHQWV�VKRXOG�QRW
EH�LJQRUHG��DQG�LV�WKXV�PHQWLRQHG�LQ�WKH�FRQFOXGLQJ�UHPDUNV�RI�WKLV�FKDSWHU�
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���6WUXFWXUH�DQG�G\QDPLFV�RI�1RUZHJLDQ�7�.,%6

7KH�JHQHUDO�HFRQRPLF�FRQGLWLRQV�IRU�7�.,%6�LQ�1RUZD\�DUH�TXLWH�JRRG�FRPSDUHG
WR�PRVW�RWKHU�(XURSHDQ�FRXQWULHV��7KLV�LV�PDLQO\�GXH�WR�IRXU�UHDVRQV�

♦ 1RUZHJLDQ�LQGXVWU\�EDVLFDOO\�FRQVLVWV�RI�60(·V��DQG�HYHQ�WKH�ODUJH�RQHV�DUH
QRW�WKDW�ELJ�FRPSDUHG�ZLWK�H�J��WKH�ODUJHVW�)UHQFK��%ULWLVK�RU�PXOWL�QDWLRQDO
FRPSDQLHV��7KLV�LPSOLHV�WKDW�PRVW�LQGXVWULDO�HQWHUSULVHV�DUH�QRW�IXOO\�VHOI�
VXSSOLHG�ZLWK�RZQ�HQJLQHHULQJ�DQG�WHFKQLFDO�VHUYLFHV�FDSDELOLWLHV��LW�GRHV�QRW
H[LVWV�VXIILFLHQW�UHWXUQV�WR�VFDOH�WR�NHHS�WKH�FDSDFLWLHV�LQ�KRXVH���UHVXOWLQJ�LQ
D�UHODWLYHO\�ZHOO�GHYHORSHG�H[WHUQDOLVHG�VHFWRU�IRU�WKHVH�NLQGV�RI�VHUYLFHV�

♦ )XUWKHU�SXEOLF�SXUFKDVHV�RI�VXFK�VHUYLFHV�KDYH�EHHQ�DQ�LPSRUWDQW�UHDVRQ�IRU
JURZWK�RI�WKH�LQGXVWU\�IRU�WKH�ODVW����\HDUV��,Q�PDQ\�(XURSHDQ�FRXQWULHV�WKLV
KDV�QRW�EHHQ�WKH�FDVH��SXEOLF�XWLOLWLHV�KDYH�SURYLGHG�WKHVH�VHUYLFHV�WKHP�VHOI�

♦ 7KH�GHYHORSPHQW�RI�WKH�K\GURHOHFWULF�SRZHU�VHFWRU�DV�ZHOO�DV�LQIUDVWUXFWXUH
LQ�D�GHPDQGLQJ�1RUZHJLDQ�QDWXUH�KDV�UHSUHVHQWHG�UHODWLYHO\�VWHDG\�KRPH
PDUNHWV�IRU�VXFK�VHUYLFHV�

♦ 7KH�LQGXVWU\�KDV�EHHQ�ZHOO�IHG�E\�WKH�HQRUPRXV�GHPDQG�RI�WKH�SHWUROHXP
DQG�JDV�LQGXVWU\�GHYHORSPHQWV�LQ�WKH�1RUWK�VHD�IRU�WKH�ODVW����\HDUV�

 
,Q�VXP�WKLV�UHVXOWV�LQ�D�KLJK�UHODWLYH�QXPEHU�RI�SHRSOH�HQJDJHG�LQ�7�.,%6�DF�
WLYLWLHV�LQ�1RUZD\��DV�JRHV�IRU�6FDQGLQDYLD�LQ�JHQHUDO��

7DEOH����3HRSOH�HQJDJHG�LQ�7�.,%6�SHU�PLOOLRQ�LQKDELWDQWV�������

'HQPDUN ����

)LQODQG ����

6ZHGHQ ����

1RUZD\ ����

*UHDW�%ULWDLQ ����

1HWKHUODQGV ����

)UDQFH ����

*HUPDQ\ ����

*UHHFH ����

,WDO\ ����

%HOJLXP ����

6SDLQ ����

3RUWXJDO ����

,UHODQG ����

6RXUFH��6XRPHQ�.RQVXOWWLWRPLVWRMHQ�/LLWWR�6NRO�5\��)LQODQG������

7KH�GHYHORSPHQW�LQ�WKH�6FDQGLQDYLDQ�FRXQWULHV�DUH�DFWXDOO\�TXLWH�LQ�OLQH�ZLWK
QHZ�(XURSHDQ�&RPPLVVLRQ�LQLWLDWLYHV�WR�FUHDWH�PRUH�RSHQ�FRPSHWLWLRQ�LQ�WKH
(XURSHDQ�PDUNHW�IRU�VXFK�VHUYLFHV��+HQFH�RQH�PLJKW�FODLP�WKDW�WKH�1RUZHJLDQ
7�.,%6�VKRXOG�H[SORLW�WKHLU�´ILUVW�PRYHU�DGYDQWDJHµ�LQ�LQFUHDVLQJO\�RSHQ�LQWHU�
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QDWLRQDO�PDUNHWV��7KLV�KDV�DOUHDG\�EHHQ�VWDWHG�DV�D�FOHDU�REMHFWLYH�E\�WKH�ODUJ�
HVW�ILUPV�DQG�E\�SROLF\�PDNHUV��DQG�SDUWO\�LPSOHPHQWHG�E\�DJJUHVVLYH�ELGGLQJ
RQ�GHOLYHU\�RI�HQJLQHHULQJ�DQG�FRQVXOWLQJ�VHUYLFHV�RQ�KXJH�K\GURSRZHU�SURMHFWV
LQ�$VLD��DV�ZHOO�DV�H[SRUW�RI�RIIVKRUH�H[SHUWLVH�LQ�RLO�H[SORUDWLRQ�SURMHFWV�DOO�RYHU
WKH�ZRUOG�

7KH�VWUXFWXUH�RI�FRQVXOWLQJ�HQJLQHHULQJ�VHFWRU�LQ�1RUZD\

(YHQ�WKRXJK�WKH�EXUHDXFUDF\�UHTXLUHG�E\�OHJLVODWLRQ�LV�DQ�LPSRUWDQW�EDUULHU�WR
HQWU\�IRU�FRQVXOWLQJ�HQJLQHHULQJ�ILUPV�LQ�1RUZD\��QRWDEO\�LQ�RIIVKRUH�UHODWHG
EXVLQHVV�DUHDV���WKH�LQGXVWU\�PRVWO\�FRQVLVWV�RI�YHU\�VPDOO�ILUPV��DQG�WKLV�LV�GH�
FLVLYH�IRU�LWV�LQQRYDWLYH�DFWLYLWLHV��7KH�VWUXFWXUH�DQG�FKDQJHV�RI�WHFKQLFDO�NQRZO�
HGJH�VHUYLFHV�LQ�1RUZD\�LV�WR�VRPH�H[WHQW�GHWHUPLQHG�E\�VXFK�IDFWRUV�DV�XSV�DQG
GRZQV�LQ�LQYHVWPHQW�LQWHQVLW\�DPRQJ�RLO�FRPSDQLHV�DQG�JHQHUDO�YDULDWLRQV�LQ
FRQVWUXFWLRQ�LQGXVWU\�DFWLYLW\�

7KH�GHYHORSPHQW�RI�WHFKQLFDO�EXVLQHVV�VHUYLFHV�LQ�1RUZD\�LV�ILUVW�DQG�IRUHPRVW
UHODWHG�WR�K\GURSRZHU�GHYHORSPHQWV�VWDUWLQJ�D�KXQGUHG�D�\HDUV�DJR��$Q�LOOXV�
WUDWLQJ�KLVWRULFDO�H[DPSOH�LV�WKH�GHYHORSPHQW�RI�ZKDW�FDPH�WR�EH�WKH�ELJJHVW
1RUZHJLDQ�HQJLQHHULQJ�FRQVXOWLQJ�FRPSDQ\�DW�WKH�HQG�RI�WKH�����·V��(VWDEOLVKHG
LQ�WKH�ODWH�����·V��WKH�WZR�FRPSHWLQJ�FRQVXOWLQJ�HQJLQHHULQJ�FRPSDQLHV�%HUGDO
DQG�6WU¡PPH��ERWK�KDG�K\GURSRZHU�DV�WKHLU�PDLQ�ILHOG�RI�FRPSHWHQFH��$IWHU�WKH
���:RUOG�ZDU�WKH\�ERWK�ZHQW�LQWR�FRQVWUXFWLRQ�HQJLQHHULQJ��ZKLFK�KDV�FRQWLQXHG
WR�EH�D�PDLQ�EXVLQHVV�DUHD�XS�XQWLO�WRGD\��$V�WKH�H[SORUDWLRQ�RI�SHWUROHXP�LQ�WKH
1RUWK�VHD�VWDUWHG�LQ�WKH�ODWH�����·V��%HUGDO�GHFLGHG�WR�GHYHORS�NQRZOHGJH�DQG
VNLOOV�ZLWKLQ�RIIVKRUH�HQJLQHHULQJ��7KH\�DOVR�VSHFLDOLVHG�LQ�RQVKRUH�UDLO�DQG�URDG
LQIUDVWUXFWXUH��6WU¡PPH�RQ�WKH�RWKHU�KDQG��LQFUHDVLQJO\�WRRN�RQ�PXQLFLSDO�GH�
YHORSPHQW�SURMHFWV��ZDWHU�DQG�ZDVWH�PDQDJHPHQW��DQG�HQYLURQPHQWDO�FRQVXOW�
LQJ��:LWK�SURVSHFWV�RI�GHFUHDVLQJ�PDUNHWV�LQ�QHDU�IXWXUH��WKH�WZR�FRPSDQLHV
PHUJHG�LQ������

,Q�JHQHUDO��FRQVXOWLQJ�HQJLQHHULQJ�WHQGV�WR�VXIIHU�IURP�F\FOLFDO�XSVZLQJV�DQG
GRZQVZLQJV��7\SLFDOO\�WKHUH�DUH�WXUEXOHQW�SHULRGV�ZLWK�KLJK�PHUJHU�	�DFTXLVL�
WLRQ�DFWLYLW\�DQG�PDQ\�SHRSOH�EHLQJ�OHG�RII�IURP�WKH�ELJJHVW�FRPSDQLHV��IROORZHG
E\�D�VORZ�UHFRQVWUXFWLRQ�RI�WKH�VHFWRU�DV�IUHH�FRQVXOWDQWV�VWDUWV�XS�VPDOO�HQWUH�
SUHQHXULDO�FRQVXOWDQFLHV�E\�ILQGLQJ�DOWHUQDWLYH�QLFKHV�DQG�EXLOGLQJ�XS�EXVLQHVV
GXULQJ�QHZ�HFRQRPLF�XSVZLQJV��6RPH�RI�WKHVH�DJDLQ�DUH�PHUJHG�LQ�WR�ELJJHU
FRPSDQLHV��DQG�VR�WKH�F\FOH�JRHV��$�SHULRG�OLNH�WKLV�WRRN�SODFH�LQ�1RUZD\�IURP
�����WR������GXH�WR�UHGXFHG��RQVKRUH��EXLOGLQJ�DQG�FRQVWUXFWLRQ�DFWLYLW\�DQG
SURVSHFWV�RI�UHGXFHG�DFWLYLW\�LQ�1RUWK�6HD�SHWUROHXP�H[SORUDWLRQ��ODWHU�LQYDOL�
GDWHG���7KLV�DIIHFWV�WKH�ORQJ�UXQ�VWDELOLW\�RI�WKH�FRPSDQLHV��DQG�WKHLU�DELOLW\�WR
LQQRYDWH�

,Q�KDUG�WLPHV�WKHUH�LV��DV�LQGLFDWHG��JHQHUDOO\�D�KLJKHU�GHJUHH�RI�EXVLQHVV�GHYHO�
RSPHQW��EHFDXVH�SHRSOH�EHLQJ�OHG�RII�VHHNV�WR�HPSOR\�WKHP�VHOI�WKURXJK�QHZ�VHOI
HVWDEOLVKHG�PLQL�ILUPV��,W�LV�WKLV�VRUW�RI�HQWUHSHQHXUVKLS�ZKLFK�LV�WKH�EDVLF�EXVL�
QHVV�LGHD�EHKLQG�WKH�PDMRULW\�RI�WKH�ILUPV�LQ�WKH�LQGXVWU\��7KH\�PLJKW�WDNH�GH�
SDUWXUH�LQ�D�QHZ�LGHD�RI�D�VHUYLFH�SURGXFW�DQG�WKXV�EH�LQQRYDWLYH�LQ�WKDW�VHQVH�
EXW�PRUH�RIWHQ�WKHLU�VWUHQJWK�LV�WKH�RIIHUHG�SHUVRQDO�H[SHUWLVH�WKDW�KDV�EHHQ
JDLQHG�WKURXJK�KDQGV�RQ�H[SHULHQFH�DV�VWDII�DW�RQH�RI�WKH�ELJJHU�HQJLQHHULQJ�RU
RLO�FRPSDQLHV��7KH�LQQRYDWLYH�FDSDELOLW\�LV�WKHUHIRUH�XVXDOO\�PDQLIHVWHG�LQ�FRQ�
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WLQXDO�LQFUHPHQWDO�LQQRYDWLRQ��W\SLFDOO\�SURYLGLQJ�VSHFLDO�WRROV��DQG�WKH�H[SHU�
WLVH�WR�XVH�WKHP���ERWWOH�QHFN�VROYLQJ�DQG�GHVLJQ�RI�VSHFLDO�SDUWV�IRU�FOLHQW�

,V�WKHQ�WKH�PRUH�´UDGLFDOµ�LQQRYDWLRQ�LQLWLDWLYHV�PRVWO\�WDNLQJ�SODFH�DPRQJ�WKH
IHZ�´ELJJHU�ILVKHVµ�LQ�WKLV�LQGXVWU\��RU�LV�WKLV�DFWXDOO\�RQH�RI�WKH�LQGXVWULHV
ZKHUH�VPDOO�ILUPV�LQQRYDWH�UHODWLYHO\�PRUH�WKDQ�WKH�ELJJHU�RQHV"�7KLV�LV�D�TXHV�
WLRQ�WKDW�ZLOO�EH�LQYHVWLJDWHG�WKURXJK�IXUWKHU�UHVHDUFK��VXUYH\���EXW�OHW�XV�MXVW
PHQWLRQ�WKDW�UHVHDUFK�DOUHDG\�EHLQJ�GRQH�RQ�WKH�LQQRYDWLRQ�DELOLW\�RI�WKH�NLQG�RI
VPDOO�ILUPV�WKDW�LV�FUHDWHG�SULPDULO\�WR�HPSOR\�WKH�RZQHU��DQG�SRVVLEO\�D�IHZ
RWKHUV���VKRZV�WKDW�WKHVH�EXVLQHVVHV�DUH�QRW�XVXDOO\�YHU\�FRQFHUQHG�DERXW
JURZWK�DQG�QHZ�GHYHORSPHQW��DV�WKH\�DUH�LQWR�WKH�PDUNHW�LQ�RUGHU�WR�VHFXUH
SHUVRQDO�LQFRPH�ZLWK�WKH�OHDVW�RI�H[WUD�EXUGHQV��VHH�H�J��6WRUH\�������

)LJXUH����7\SHV�RI�NQRZOHGJH�DQG�PDLQ�PDUNHWV�IRU�1RUZHJLDQ�FRQVXOWLQJ
HQJLQHHUV

2
IIVKRUH�RLO�	

JDV�LQGXVWU\

6KLS�EXLOGLQJ

&
RQVWUXFWLRQ�DQG

%XLOGLQJ

,QIUDVWUXFWXUH

(QHUJ\

(QYLURQP
HQW

,7

3URGXFW
GHYHORSPHQW&RUH�WHFKQRORJLFDO

NQRZOHGJH 3URFHVV
GHYHORSPHQW

3URGXFWLRQ�DQG
ORJLVWLF��PDQDJPQW

3URMHFW
PDQDJHPHQW

.QRZOHGJH

5HODWHG�WR
SURGXFWLRQ

DQG�EXVLQHVV
RSHUDWLRQ 4XDOLW\

PDQDJHPHQW

&OHDQHU�WHFK��DQG
HQYLURQPHQW

(QHUJ\

,QIUDVWUXFWXUH
SODQQLQJ

3HULSKHUDO

NQRZOHGJH�QHHGV

$UFKLWHFWXUH��WHFK�
QLFDO��PHDVXUPHQW

(YHQ�WKRXJK�LW�LV�SHUFHLYHG�DV�D�WKUHDW�WR�LPSRUWDQW�NQRZOHGJH�EDVHV�DQG�DFFX�
PXODWLRQ�RI�H[SHUWLVH��PRGLILFDWLRQ�RI�WKH�VHFWRUV�´VWDWH�RI�WKH�DUWµ�VNLOOV�DQG
NQRZOHGJH�DUHDV�WKURXJK�XS�DQG�GRZQVZLQJV��FDQ�DOVR�WULJJHU�JHQXLQH�LQQRYD�
WLYH�DFWLYLW\��DQG�QRW�RQO\�HVWDEOLVKLQJ�RI�QHZ�ILUPV���7KLV�EHFDXVH�LW�IRUFHV�WKH
VPDOO�HQWUHSUHQHXULDO�FRQVXOWDQWV�WR�ILQG�QHZ�PDUNHWV�DQG�FORVHO\�IROORZ�QHZ
WUHQGV�DPRQJ�SRWHQWLDO�FOLHQWV�ZKLFK�PLJKW�UHSUHVHQW�D�QHZ�XSVZLQJ��5HFHQW
H[DPSOHV�WKDW�LOOXVWUDWHV�WKLV�SRLQW�LV�WKH�GHYHORSPHQWV�RI�QHZ�VHUYLFHV�VXFK�DV
QLFKHV�ZLWKLQ�´HQYLURQPHQWDO�FRQVXOWDQF\µ��´TXDOLW\�HGXFDWLRQ�VHUYLFHVµ�DQG�WKH
IDVW�JURZLQJ�,&7�FRQVXOWDQF\�VHFWRU��H[SORUHG�E\�VPDOO�FRQVXOWDQFLHV�WKDW�KDYH
DFTXLUHG�QHZ�NQRZOHGJH�DQG�H[SHUWLVH��´QHZ�WR�WKH�PDUNHWµ��IRU�WKH�SXUSRVH�
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6WLOO��ORZ�EDUULHUV�WR�HQWU\�GXULQJ�WKHVH�HQWUHSUHQHXULDO�SHULRGV�FDXVHV�IUDJPHQ�
WDWLRQ��DQG��DV�PHQWLRQHG�WKH�SULFH�FXWWLQJ�GRHV�LQ�JHQHUDO�UHGXFHV�D�ILUP·V�FD�
SDELOLW\�DQG�LQFHQWLYH�WR�LQYHVW�LQ�LQQRYDWLRQ��7KH�TXDOLW\�RI�WKH�VHUYLFHV�RQ�HQ�
JLQHHULQJ�SURMHFWV�PD\�DOVR�VXIIHU�DQG�LQ�H[WUHPH�FDVHV�OHDG�WR�´WKH�ZLQQHUV
FXUVHµ��ZKHUH�ILUPV�ELGV�EHORZ�SURMHFW�FRVWV�DQG�IDFH�ORVVHV�WKDW�PLJKW�EH�OHWKDO�

���7�.,%6�LQ�WKH�NQRZOHGJH�LQIUDVWUXFWXUH�SROLF\

�� ,Q�GHYHORSLQJ�VWUDWHJLF�SROLF\�WRZDUGV�7�.,%6�GULYHQ�LQQRYDWLRQ�LQ�JHQHUDO�
LW�LV�FUXFLDO�WR�UHFRJQLVH�WKDW�NQRZOHGJH�KDV�D�SXEOLF�JRRG�FRPSRQHQW��ZKLFK
WLHV�WKH�7�.,%6·�´VHFRQG�NQRZOHGJH�LQIUDVWUXFWXUHµ�WR�WKH�SXEOLF�NQRZOHGJH
LQIUDVWUXFWXUH�

�� ,W�LV�LPSRUWDQW�WR�DFNQRZOHGJH�WKH�RIWHQ�VWURQJ�HFRQRPLHV�RI�VFDOH�LQ�WKH
SURGXFWLRQ�DQG�XVH�RI�NQRZOHGJH�LQ�7�.,%6��7KLV�IXUWKHU�UDLVHV�WKH�TXHVWLRQ�
FDQ�ZH�DSSO\�GLIIHUHQW�SROLFLHV�WR�PDQXIDFWXULQJ��L�H��RLO�FRPSDQLHV��DQG
VHUYLFH�ILUPV��L�H��HQJLQHHULQJ�FRQVXOWDQWV��UHVSHFWLYHO\��DV�ORQJ�DV�WKH�GLIIHU�
HQFH�EHWZHHQ�WKHLU�EXVLQHVV�DFWLYLWLHV�DUH�JHWWLQJ�EOXUUHG�ZLWK�LQFUHDVHG
VFDOH"

�� 0DUNHWV�KDQGOH�FRPPRGLWLHV��LQ�WKH�IRUP�RI�REMHFWV��ZHOO��EXW�WKH\�GR�QRW
KDQGOH�QRQ�FRPPRGLWLHV��NQRZOHGJH�DQG�LQIRUPDWLRQ��ZLWK�WKH�VDPH�HIIL�
FLHQF\��7KXV��WKH�SURGXFWLRQ�RI�NQRZOHGJH�ZLOO�FUHDWH�ZDVWH�IURP�GXSOLFDWLRQ
LQ�D�SXUH�HFRQRPLF�V\VWHP�RI�FRPSHWLWLRQ�

�� 7KLV�UHVXOWV�LQ�ILUPV�HQJDJLQJ�LQ�ILOLqUV�RU�QHWZRUNV�ZKHUH�NQRZOHGJH�FOXV�
WHUV�IDFLOLWDWH�WKH�XVH�RI�´ZDVWHµ�NQRZOHGJH��FUHDWLQJ�V\QHUJLHV�EHWZHHQ�ILUPV
DQG�VHFWRUV��H�J��DV�ZH�KDYH�ZLWQHVVHG�KDV�EHHQ�WKH�FDVH�EHWZHHQ�RLO�
FRPSDQLHV�DQG�FRQVXOWLQJ�HQJLQHHULQJ�ILUPV�

�� 7KHVH�ILOLqUHV�DUH�GHILQLQJ��UHJLRQ�DQG�WHFKQRORJ\�VSHFLILF��UHJLPHV�ZLWKLQ
ZKLFK�LQQRYDWLRQ�LV�WDNLQJ�SODFH��DQG�DUH�WKXV�FRQVWLWXWLQJ�DQ�LPSRUWDQW
´PHGLXPµ�WKDW�FDQ�EH�DFWHG�XSRQ�E\�SROLF\�PHDQV��LQ�RUGHU�WR�LPSURYH�LQQR�
YDWLYQHVV�RI�WKH�LQYROYHG�LQGXVWULHV�

,W�VKRXOG�WKXV�EH�FOHDU�WKDW�ZH�ZRXOG�OLNH�WR�VWUHVV�WKH�LPSRUWDQFH�RI�GHYHORSLQJ
DQG�LPSOHPHQWLQJ�PRGHOV�IRU�VXSSOLHU�SURGXFHU�FXVWRPHU�UHODWLRQV��QHWZRUNV�
LQ�RIIVKRUH�SURMHFWV�LQ�RUGHU�WR�VWLPXODWH�NQRZOHGJH�WUDQVIHU�DV�ZHOO�DV�PDNLQJ�LW
HDVLHU�IRU�WKH�VPDOOHU�FRPSDQLHV�WR�GHYHORS�WKHLU�LGHDV�LQWR�LQQRYDWLRQV�WKURXJK
5	'�MRLQW�YHQWXUHV�RU�RWKHU�ZD\V�RI�ILQDQFLQJ��([DPSOHV�WKDW�LOOXVWUDWH�WKLV�LP�
SRUWDQFH�FDQ�EH�IRXQG�LQ�H�J��H[SRUW�RI�NQRZOHGJH�LQWHQVLYH�WHFKQRORJLFDO�DQG
VHUYLFH�SURGXFWV��LQ�RUGHU�WR�WDNH�RQ�ODUJH�HQJLQHHULQJ�FRQWUDFWV�DEURDG�LW�KDV
EHFRPH�XVXDO�IRU�1RUZHJLDQ�FRPSDQLHV�WR�MRLQ�IRUFHV�DQG�GHOLYHU�JRRGV�DQG
VHUYLFHV��VXFK�DV�K\GURSRZHU�RU�RLO�	�JDV�LQVWDOODWLRQV��WKURXJK�ORQJ�WHUP�RU
MXVW�SURMHFW�EDVHG�DOOLDQFHV��PDNLQJ�YHUWLFDO�LQWHJUDWLRQ�D�QHFHVVDU\�ZD\�RI�UH�
VSRQGLQJ�WR�VFDOH�UHTXLUHPHQWV�DV�ZHOO��$QG�H[DPSOH�RI�D�SXEOLF�SROLF\�PHDVXUH
WKDW�LV�DSSOLHG�WR�SURPRWH�WKLV��LV�WKH�1RUZHJLDQ�VWDWH�RZQHG�RLO�FRPSDQ\��6WD�
WRLO��DQG�WKH�0LQLVWU\�RI�%XVLQHVV�DQG�7UDGH�EULQJLQJ�DORQJ�´FOXVWHUHGµ�WHFKQRO�
RJ\�VXSSOLHUV�WR�QHZ�RLO�DQG�JDV�H[SORUDWLRQ�DQG�H[SORLWDWLRQ�DUHDV�LQ�WKH�3HU�
VLDQ�*XOI�DQG�IRUPHU�8�6�6�5�
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&RDOLWLRQV�DQG�MRLQW�YHQWXUHV�EHWZHHQ�FRPSHWLWRUV�LV�DOVR�D�LQWHUHVWLQJ�RSWLRQ�LQ
LQGXVWU\�SROLF\��7KH�PRVW�ZHOO�NQRZQ�VWUDWHJLF�SDUWQHUVKLS�IRU�H[SRUW�DPRQJ
FRQVXOWLQJ�HQJLQHHUV�LQ�1RUZD\�LV�WKH�FRPSDQ\�1RU&RQVXOW��IRXQGHG�LQ�WKH�ODWH
����·V��ZLWK�VRPH����SDUHQW�FRPSDQ\�SDUWQHUV�DW�WKH�PRVW��1RU&RQVXOW�KDV
SURYHG�WR�EH�D�VWURQJ�SRRO�RI�NQRZOHGJH�IRU�H[SRUW�RI�HQJLQHHULQJ�VHUYLFHV�DQG
LOOXVWUDWHV�WKH�SRVVLELOLWLHV�RI�FRDOLWLRQ�VWUDWHJLHV�



��

5HIHUHQFHV

$QGHUVHQ��(VSHQ�6����7HFKQR�HFRQRPLF�SDUDGLJPV�DV�W\SLFDO�LQWHUIDFHV�EHWZHHQ
SURGXFHUV�DQG�XVHUV����-RXUQDO�RI�(YROXWLRQDU\�(FRQRPLFV��S����������
�����

$UEHLGVGLUHNWRUDWHW�������6\VVHOVHWWLQJHQ�L�3HWUROHXPVUHWWHW�9LUNVRPKHW�
UDSSRUW���������2VOR�

%DUUDV������ %DUUDV��5���´,QWHUDFWLYH�,QQRYDWLRQ�LQ�)LQDQFLDO�DQG�%XVLQHVV
6HUYLFHV��7KH�9DQJXDUG�RI�WKH�6HUYLFH�5HYROXWLRQµ��5HVHDUFK�3ROLF\�YRO
����QR�����S���������������

%DUUDV������ %DUUDV�5LFKDUG���7RZDUGV�D�7KHRU\�RI�,QQRYDWLRQ�LQ�6HUYLFHV�
5HVHDUFK�3ROLF\���������������������

%HOO��*pUDUG�DQG�&DOORQ��0LFKHO�������´7HFKQR�(FRQRPLF�1HWZRUNV�DQG�6FLHQFH
DQG�7HFKQRORJ\�3ROLF\µ��LQ�2(&'�67,�5HYLHZ������

%KDWWDFKDU\D��6���*OD]HU��-��DQG�6DSSLQJWRQ��'�(�0����������´6KDULQJ�NQRZOHGJH
LQ�LQWHUQDOO\�ILQDQFHG�5	'�FRQWHVWVµ��7KH�-RXUQDO�RI�,QGXVWULDO
(FRQRPLFV��9RO��;;;,;��1R�����SS����������

&ODUN��.LP�%����������´3URMHFW�6FRSH�DQG�3URMHFW�3HUIRUPDQFH��7KH�(IIHFW�RI
3DUWV�6WUDWHJ\�DQG�6XSSOLHU�,QYROYHPHQW�RQ�3URGXFW�'HYHORSPHQWµ��LQ
0DQDJHPHQW�6FLHQFH����������SS������������

&RZDQ��5RELQ�	�)RUD\��'RPLQLTXH���������´7KH�(FRQRPLFV�RI�&RGLILFDWLRQ�DQG
WKH�'LIIXVLRQ�RI�.QRZOHGJHµ��0(5,7����������

'DYLG��3DXO�DQG�)RUD\��'RPLQLTXH���������´$FFHVVLQJ�DQG�([SDQGLQJ�WKH
6FLHQFH�DQG�7HFKQRORJ\�.QRZOHGJH�%DVHµ��2(&'�67,�5HYLHZ�1R������SS�
������

'HQ�+HUWRJ��3LP�DQG�%LOGHHUEHN��5RE��´7KH�1HZ�.QRZOHGJH�,QIUDVWUXFWXUH��7KH
5ROH�RI�7HFKQRORJ\�%DVHG�.QRZOHGJH�,QWHQVLYH�%XVLQHVV�6HUYLFHV�LQ
1DWLRQDO�,QQRYDWLRQ�6\VWHPVµ��LQ�6HUYLFHV��,QQRYDWLRQ�DQG�WKH
.QRZOHGJH�%DVHG�(FRQRP\��IRUWKFRPLQJ������

(LJOLHU�	�/DQJHDUG�������(LJOLHU�3LHUUH�	�(ULF�/DQJHDUG��6HUYXFWLRQ��OH
PDUNHWLQJ�GHV�VHUYLFHV��3DULV��0F*UDZ�+LOO������

)RUD\��'RPLQLTXH�	�/XQGYDOO��%�$��������´)URP�WKH�(FRQRPLFV�RI�.QRZOHGJH�WR
WKH�.QRZOHGJH�EDVHG�(FRQRP\µ��LQ�)RUD\�DQG�/XQGYDOO��HGV���
(PSOR\PHQW�DQG�*URZWK�LQ�WKH�.QRZOHGJH�EDVHG�(FRQRP\��2(&'�

)UHHPDQ��&���7KH�(FRQRPLFV�RI�,QGXVWULDO�,QQRYDWLRQ��)UDQFHV�3LQWHU��/RQGRQ�
�����

*DGUH\��-HDQ��*DOORXM��)Dw]��:HLQVWHLQ��2OLYLHU���������´1HZ�PRGHV�RI
LQQRYDWLRQ��+RZ�VHUYLFHV�EHQHILW�LQGXVWU\µ��LQ�,QWHUQDWLRQDO�-RXUQDO�RI
6HUYLFH�,QGXVWU\�0DQDJHPHQW��9RO����1R�����SS�������

*DOOLQL��1��7��DQG�:LQWHU��5��$����������´/LFHQVLQJ�LQ�WKH�WKHRU\�RI�LQQRYDWLRQµ�
7KH�5DQG�-RXUQDO�RI�(FRQRPLFV��9RO������SS����������
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*DOORXM��)�������*DOORXM��)���eFRQRPLH�GH�/·LQQRYDWLRQ�GDQV�OHV�6HUYLFHV�
/·+DUPDWWDQ��3DULV�����

*DOORXM������ *DOORXM��)���/D�UHFKHUFKH�GHYHORSSHPHQW�HW�O·LQQRYDWLRQ�GDQV�OHV
VHFWHXU�GH�FRQVHLO�DX[�HQWHUSULVHV��6\QWKHVH�VHFWRULHOOHV�HW�HWXGHV�GH�FDV�
,)5(6,�&156��8QLYHUVLWp�GHV�VFLHQFHV�HW�WHFKQRORJLHV�GH�/LOOH��/LOOH

�*OREDO�2LO�5HSRUW��������´7KH�&RVW�RI�)XWXUH�1RUWK�6HD�2LO�3URGXFWLRQµ

�+DXNQHV��-RKDQ�DQG�6PLWK��.HLWK���������´7HFKQRORJ\�DQG�,QQRYDWLRQ�LQ�D
6PDOO�(FRQRP\��D�1RWH�RQ�WKH�1RUZHJLDQ�&DVHµ��SDSHU�SUHVHQWHG�DW�WKH
2(&'�:RUNVKRS�RQ�7HFKQRORJ\��(FRQRPLF�*URZWK�DQG�(PSOR\PHQW�LQ
WKH�6HUYLFH�6HFWRU��0D\������������:DVKLQJWRQ�'�&�

�+nNDQVVRQ��+���HG�����������,QGXVWULDO�7HFKQRORJLFDO�'HYHORSPHQW��$�1HWZRUN
$SSURDFK��/RQGRQ��&URRP�+HOP�

�-HYQDNHU��%LUJLW�+HOHQH���������´3ULYDW�VHNWRU��NRQVXOHQW�ILUPDHUµ��LQ
1RUGKDXJ��2GG�DQG�*RRGHUKDP��3DXO�HW�DO����������.RPSHWDQVHXWYLNOLQJ
L�1 ULQJVOLYHW��&DSSHOHQ�$NDGHPLVN�)RUODJ��2VOR�

�-RKDQVRQ��-�DQG�0DWWVRQ��/�*�����������,QWHU�RUJDQLVDWLRQDO�5HODWLRQV�LQ
,QGXVWULDO�6\VWHPV��$�1HWZRUN�$SSURDFK�&RPSDUHG�WR�D�7UDQVDFWLRQ�
&RVW�$SSURDFK���,QWHUQDWLRQDO�6WXGLHV�RI�0DQDJHPHQW�	�2UJDQLVDWLRQ
;9,,��QR����S�������

.DW]��0��/��DQG�6KDSLUR��&����������´+RZ�WR�OLFHQVH�LQWDQJLEOH�SURSHUW\µ�
4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV��SS����������

�/XQGYDOO��%�$���3URGXFW�,QQRYDWLRQ�DQG�8VHU�3URGXFHU�,QWHUDFWLRQ��$DOERUJ
8QLYHUVLW\�3UHVV��$DOERUJ�������

�/XQGYDOO��%HQJW�$DNH���,QQRYDWLRQ�DV�DQ�LQWHUDFWLYH�SURFHVV��IURP�XVHU�
SURGXFHU�LQWHUDFWLRQ�WR�WKH�QDWLRQDO�V\VWHP�RI�LQQRYDWLRQ���LQ�'RVL�HW�DO��
7HFKQLFDO�&KDQJH�DQG�(FRQRPLF�WKHRU\��3LQWHU��/RQGRQ�������

�0LOHV��,DQ��1LNRV�.DVWULQRV��5RE�+��%LOGHUEHHN�RJ�3LP�GHQ�+HUWRJ��������
,QQRYDWLRQ�LQ�%XVLQHVV�6HUYLFHV��35(67��0DQFKHVWHU�

�1RQDND��,NXMLUR���������´7KH�.QRZOHGJH�&UHDWLQJ�&RPSDQ\µ��+DUZDUG
%XVLQHVV�5HYLHZ��1RYHPEHU�'HFHPEHU�

�1RUGKDXJ��2GG�DQG�*RRGHUKDP��3DXO�HW�DO����������.RPSHWDQVHXWYLNOLQJ�L
1 ULQJVOLYHW��&DSSHOHQ�$NDGHPLVN�)RUODJ��2VOR�

1RUGKDXJ��2GG���������7KH�6KDGRZ�(GXFDWLRQDO�6\VWHP��2VOR��1RUZHJLDQ
8QLYHUVLW\�3UHVV�DQG�2[IRUG�8QLYHUVLW\�3UHVV�

1RUYLJ�/DUVHQ��-DFRE���������6DPVSLO�0HOOHP�6HUYLFH�RJ�,QGXVWUL��(U�GHU
%DUULHUHU�IRU�,QWHUDNWLRQ"��3K�'��VHULH�������'HW��NRQRPLVNH�)DNXOWHW�
+DQGHOVK¡MVNROHQ�L�.¡EHQKDYQ�

1 ULQJV��RJ�HQHUJLGHSDUWHPHQWHW���������)DNWDKHIWHW���

2(&'���������7HFKQLFDO�(QJLQHHULQJ�6HUYLFHV��3DULV�

3RODQ\L��0LFKDHO���������7KH�7DFLW�'LPHQVLRQ��5RXWOHGJH�DQG�.HJDQ�3DXO�
/RQGRQ�
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�4XLQQ��-DPHV�%ULDQ���������,QWHOOLJHQW�(QWHUSULVH��$�.QRZOHGJH�DQG�6HUYLFH
%DVHG�3DUDGLJP�IRU�,QGXVWU\��1HZ�<RUN��)UHH�3UHVV�

6HQNHU��-����������´7DFLW�.QRZOHGJH�DQG�0RGHOV�RI�,QQRYDWLRQµ��,QGXVWULDO�DQG
&RUSRUDWH�&KDQJH��������

6WLQFKFRPEH��$��/����������,QIRUPDWLRQ�DQG�2UJDQLVDWLRQV��%HUNOH\��8QLYHUVLW\
RI�&DOLIRUQLD�3UHVV�

6WRUH\��'���-����������8QGHUVWDQGLQJ�WKH�6PDOO�%XVLQHVV�6HFWRU��/RQGRQ�
5RXWOHGJH

7KRUHOOL��+�%�����������1HWZRUNV��%HWZHHQ�0DUNHWV�DQG�+LHUDUFKLHV���6WUDWHJLF
0DQDJHPHQW�-RXUQDO��LVVXH����S�������

9RQ�+LSSHO��(����������´�$SSURSULDELOLW\�RI�,QQRYDWLRQ�%HQHILW�DV�D�3UHGLFWRU�RI
WKH�6RXUFH�RI�,QQRYDWLRQµ��5HVHDUFK�3ROLF\

9RQ�+LSSHO��(����������7KH�6RXUFHV�RI�,QQRYDWLRQ��2[IRUG�8QLYHUVLW\�3UHVV

:LOOLDPVRQ��2��(����������0DUNHWV�DQG�+LHUDUFKLHV��1HZ�<RUN��)UHH�3UHVV�

:LOOLDPVRQ��2��(����������7KH�(FRQRPLF�,QVWLWXWLRQV�RI�&DSLWDOLVP��1HZ�<RUN�
)UHH�3UHVV�

=\VPDQ��-RKQ�DQG�&RKHQ�6WHSKHQ�6����������0DQXIDFWXULQJ�0DWWHUV��7KH�0\WK
RI�WKH�3RVW�,QGXVWULDO�(FRQRP\��%DVLF�%RRNV��1HZ�<RUN�
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+DQV�&��&KULVWHQVHQ
0nOIRUPXOHULQJ�L�171)�L�0DMRUV�WLG

����
+DQV�&��&KULVWHQVHQ
%DVLVWHNQRORJLHQHV�UROOH�L�LQQRYDVMRQVSURVHVVHQ

����
(ULN�6��5HLQHUW
.RQNXUUDQVHG\NWLJH�EHGULIWHU�RJ�¡NRQRPLVN�WHRUL���PRW�HQ�Q\�IRUVWnHOVH

����
-RKDQ�+DXNQHV
)RUVNQLQJ�RP�WMHQHVWH\WLQJ����������

����
-RKDQ�+DXNQHV
)RUVNQLQJ�RP�WMHQHVWH\WLQJ��8WIRUGULQJHU�IRU�NXQQVNDSVJUXQQODJHW

����

����
-RKDQ�+DXNQHV
(Q�VDPPHQKROGW�WHNQRORJLSROLWLNN"

����
+DQV�&��&KULVWHQVHQ
)RUVNQLQJVSURVMHNWHU��L�LQGXVWULHOO�UHJL�L�.MHPLVN�NRPLWH�L�171)�L�����RJ����
nUHQH

����
$QGHUV�(NHODQG
%UXN�DY�(9(17�YHG�HYDOXHULQJ�DY�6.$3�WLOWDN

����
7HUMH�1RUG�7URQG�(LQDU�3HGHUVHQ
7HOHNRPPXQLNDVMRQ��2IIHQWOLJ�SROLWLNN�RJ�VRVLDOH�DVSHNWHU�IRU�GLVWULEXWLYH
IRUKROG

5/95
(ULF�,YHUVHQ
,PPDWULHOOH�UHWWLJKHWHU�RJ�QRUVN�Q ULQJVSROLWLNN��(W�NRPPHQWHUW�UHIHUDW�WLO
12(�VHPLQDUHW
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6WXGLHU�L�WHNQRORJL��LQQRYDVMRQ�RJ�¡NRQRPLVN�SROLWLNN

$UEHLGVUDSSRUWHQH������WLO�RJ�PHG�������EHVWnU�DY�HPSLULVNH�DQDO\VHU�DY�EODQW
DQQHW�LQQRYDVMRQVDNWLYLWHW�L�Q¡NNHOEUDQVMHU��L�1RUJH

����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��3XOS�DQG�SDSHU

����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��%DVLF�PHWDOV

����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��&KHPLFDOV

����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��%R[HV��FRQWDLQHUV�HWF

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��0HWDO�SURGXFWV

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��0DFKLQHU\

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��(OHFWULFDO�DSSDUDWXV

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��,7

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��7H[WLOH

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��)RRG��EHYHUDJHV�DQG�WR�
EDFFR

�����
.HLWK�6PLWK��(VSHQ�'LHWULFKV�DQG�6YHLQ�2ODY�1nV
7KH�1RUZHJLDQ�1DWLRQDO�,QQRYDWLRQ�6\VWHP��$�VWXG\�RI�NQRZOHGJH�FUHDWLRQ�
GLVWULEXWLRQ�DQG�XVH

�����
(ULF�,YHUVHQ�RJ�7URQG�(LQDU�3HGHUVHQ�PHG�KMHOS�DY�(UODQG�6NRJOL�RJ�.HLWK�6PLWK
3RVWHQV�VWLOOLQJ�L�GHW�JOREDOH�LQIRUPDVMRQVVDPIXQQHW�L�HW�HNVSORUDWLYW�VWXGLXP

����

����
7RUH�6DQGYHQ
$FTXLVLWLRQ�RI�WHFKQRORJ\�LQ�VPDOO�ILUPV

����
-RKDQ�+DXNQHV
5	'�LQ�1RUZD\������²�������$Q�RYHUYLHZ�RI�WKH�JUDQG�VHFWRUV
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����
-RKDQ�+DXNQHV��3LP�GHQ�+HUWRJ�DQG�,DQ�0LOHV
6HUYLFHV�LQ�WKH�OHDUQLQJ�HFRQRP\���LPSOLFDWLRQV�IRU�WHFKQRORJ\�SROLF\

����
-RKDQ�+DXNQHV�DQG�&ULVWLDQR�$QWRQHOOL
.QRZOHGJH�LQWHQVLYH�VHUYLFHV���ZKDW�LV�WKHLU�UROH"

����
+DQV�&��&KULVWHQVHQ
$QGUHZ�9DQ�GH�9HQV�LQQRYDVMRQVVWXGLHU�RJ�0LQQHVRWD�SURJUDPPHW

����

$��������
)LQQ��UVWDYLN�DQG�6YHLQ�2ODY�1nV
,QVWLWXWLRQDO�PDSSLQJ�RI�WKH�1RUZHJLDQ�QDWLRQDO�V\VWHP�RI�LQQRYDWLRQ

$��������
$UQH�,VDNVHQ�RJ�1LOV�+HQULN�6ROXP
,QQRYDVMRQVVWUDWHJLHU�IRU�$XVW�$JGHU��,QQVSLOO�WLO�6WUDWHJLVN�1 ULQJVSODQ

$��������
(UODQG�6NRJOL
.QRZOHGJH�,QWHQVLYH�%XVLQHVV�6HUYLFHV��$�6HFRQG�1DWLRQDO�.QRZOHGJH�,QIUD�
VWUXFWXUH"
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67(3�JUXSSHQ�EOH�HWDEOHUW�L������IRU�n�IRUV\QH

EHVOXWQLQJVWDNHUH�PHG�IRUVNQLQJ�NQ\WWHW�WLO�DOOH
VLGHU�YHG�LQQRYDVMRQ�RJ�WHNQRORJLVN�HQGULQJ��PHG
V UOLJ�YHNW�Sn�IRUKROGHW�PHOORP�LQQRYDVMRQ�
¡NRQRPLVN�YHNVW�RJ�GH�VDPIXQQVPHVVLJH

RPJLYHOVHU��%DVLV�IRU�JUXSSHQV�DUEHLG�HU
HUNMHQQHOVHQ�DY�DW�XWYLNOLQJHQ�LQQHQ�YLWHQVNDS�RJ
WHNQRORJL�HU�IXQGDPHQWDO�IRU�¡NRQRPLVN�YHNVW��'HW
JMHQVWnU�OLNHYHO�PDQJH�XO¡VWH�SUREOHPHU�RPNULQJ

KYRUGDQ�SURVHVVHQ�PHG�YLWHQVNDSHOLJ�RJ
WHNQRORJLVN�HQGULQJ�IRUO¡SHU��RJ�KYRUGDQ�GHQQH
SURVHVVHQ�InU�VDPIXQQVPHVVLJH�RJ�¡NRQRPLVNH
NRQVHNYHQVHU��)RUVWnHOVH�DY�GHQQH�SURVHVVHQ�HU�DY

VWRU�EHW\GQLQJ�IRU�XWIRUPLQJHQ�RJ�LYHUNVHWWHOVHQ�DY
IRUVNQLQJV���WHNQRORJL��RJ�LQQRYDVMRQVSROLWLNNHQ�
)RUVNQLQJHQ�L�67(3�JUXSSHQ�HU�GHUIRU�VHQWUHUW
RPNULQJ�KLVWRULVNH��¡NRQRPLVNH��VRVLRORJLVNH�RJ

RUJDQLVDWRULVNH�VS¡UVPnO�VRP�HU�UHOHYDQWH�IRU�GH
EUHGH�IHOWHQH�LQQRYDVMRQVSROLWLNN�RJ�¡NRQRPLVN
YHNVW�

7KH�67(3�JURXS�ZDV�HVWDEOLVKHG�LQ������WR�VXSSRUW
SROLF\�PDNHUV�ZLWK�UHVHDUFK�RQ�DOO�DVSHFWV�RI
LQQRYDWLRQ�DQG�WHFKQRORJLFDO�FKDQJH��ZLWK�SDUWLFXODU
HPSKDVLV�RQ�WKH�UHODWLRQVKLSV�EHWZHHQ�LQQRYDWLRQ�

HFRQRPLF�JURZWK�DQG�WKH�VRFLDO�FRQWH[W��7KH�EDVLV
RI�WKH�JURXS·V�ZRUN�LV�WKH�UHFRJQLWLRQ�WKDW�VFLHQFH�
WHFKQRORJ\�DQG�LQQRYDWLRQ�DUH�IXQGDPHQWDO�WR
HFRQRPLF�JURZWK��\HW�WKHUH�UHPDLQ�PDQ\�XQUHVROYHG

SUREOHPV�DERXW�KRZ�WKH�SURFHVVHV�RI�VFLHQWLILF�DQG
WHFKQRORJLFDO�FKDQJH�DFWXDOO\�RFFXU��DQG�DERXW�KRZ
WKH\�KDYH�VRFLDO�DQG�HFRQRPLF�LPSDFWV��5HVROYLQJ
VXFK�SUREOHPV�LV�FHQWUDO�WR�WKH�IRUPDWLRQ�DQG

LPSOHPHQWDWLRQ�RI�VFLHQFH��WHFKQRORJ\�DQG
LQQRYDWLRQ�SROLF\��7KH�UHVHDUFK�RI�WKH�67(3�JURXS
FHQWUHV�RQ�KLVWRULFDO��HFRQRPLF��VRFLDO�DQG
RUJDQLVDWLRQDO�LVVXHV�UHOHYDQW�IRU�EURDG�ILHOGV�RI

LQQRYDWLRQ�SROLF\�DQG�HFRQRPLF�JURZWK�


