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(QWUHSUHQHXULDO�6WUDWHJLHV�DQG�,QQRYDWLYH�6WUDWHJLHV��%LEOLRPHWULF�UHYLHZ��
FRQFHSWV��PRGHOV�DQG�IXWXUH�LQYHVWLJDWLRQV

-XOLDQD�&DUYDOKR�GH�6RXVD��8QLYHUVLGDGH�3RWLJXDU��� MXOL�FV����#JPDLO�FRP
/XL]�$QW{QLR�)HOL[�-~QLRU��8QLYHUVLGDGH�3RWLJXDU H�,QVWLWXWR�)HGHUDO�GH�$ODJRDV��²OXL]�IHOL[#LIDO�HGX�EU

:rQ\ND�3UHVWRQ�/HLWH�%DWLVWD�GD�&RVWD��8QLYHUVLGDGH�3RWLJXDU H�8QLYHUVLGDGH�(VWDGXDO�GR�5LR�*UDQGH�GR�
1RUWH��� ZHQ\NDSUHVWRQ#KRWPDLO�FRP

.OHEHU�&DYDOFDQWL�1REUHJD��8QLYHUVLGDGH�3RWLJXDU��� NOHEHUFQ#XQS�EU

5HFHELGR�HP�����������
$FHLWR�HP�����������

$EVWUDFW
7KH�UHVHDUFK�FHQWHUHG RQ�PDSSLQJ�DQ�LQWHUQDWLRQDO�SURGXFWLRQ�DERXW�HQWUHSUHQHXULDO�DQG�LQQRYDWLYH�VWUDWHJLHV��LQ�
WKH�WLPH�VHDUFK�SHULRG�IURP������WR�������,W�FRPSULVHV�D�ELEOLRPHWULF�UHVHDUFK�SHUIRUPHG�LQ�WKH�:HE�RI�6FLHQFH�
GDWDEDVH�� %\� DQDO\]LQJ VXFK�ZRUNV�� FRQFHSWV� RI� HQWUHSUHQHXULDO� VWUDWHJ\� DQG�PRGHOV�� W\SHV�� WUHQGV� DQG� JDSV�
UHODWHG�WR�WKH�HQWUHSUHQHXULDO�VWUDWHJ\�DQG�WKH�LQQRYDWLYH�VWUDWHJ\�ZHUH�REVHUYHG��7KH�IROORZLQJ�VWXG\�WUHQGV�FDQ�
EH� HPSKDVL]HG�� LQQRYDWLRQ�� LQWHUQDWLRQDOL]DWLRQ�� IDPLO\� FRPSDQLHV�� HQWUHSUHQHXUVKLS�� LQQRYDWLYH� VWUDWHJLHV��
VRFLDO� UHVSRQVLELOLW\�� HQYLURQPHQWDO� LQQRYDWLRQ�� DPRQJ� RWKHUV�� DQG� JDSV� VXFK� DV� WKH� LQYHVWLJDWLRQ� RQ� WKH�
UHODWLRQVKLS� EHWZHHQ� WKH� DWWULEXWHV� RI� WRS�PDQDJHPHQW� DQG� WKH� GHYHORSPHQW� RI� HQWUHSUHQHXULDO� VWUDWHJLHV�� WKH�
YHULILFDWLRQ�RI�D�QHZ�VFDOH�LQ�RUGHU�WR�LPSURYH�WKH�LQVWUXPHQW�PHDVXUHPHQW�EHWZHHQ�FXOWXUHV��WKH�FROOHFWLRQ�RI�
PDFURHFRQRPLF� GDWD� LQ� RUGHU� WR� GHYHORS� D� EURDG� PRGHO� RI� HYDOXDWLRQ� WR� GHYHORS� HIIHFWLYH� VWUDWHJLHV� LQ� WKH�
FXUUHQW�PDUNHW�DQG�HQYLURQPHQWDO�LQQRYDWLRQ�LQ�WKH�FRPSDQ\¶V�JOREDO�VWUDWHJ\�

.H\ZRUGV��(QWUHSUHQHXULDO�VWUDWHJLHV��,QQRYDWLYH�VWUDWHJLHV��,QQRYDWLRQ��(QWUHSUHQHXUVKLS��ELEOLRPHWULF�UHVHDUFK��
:HE�RI�6FLHQFH�

(VWUDWpJLDV (PSUHVDULDLV�H�(VWUDWpJLDV�,QRYDGRUDV��5HYLVmR�VLVWHPiWLFD��
FRQFHLWRV��PRGHORV�H�LQYHVWLJDo}HV IXWXUDV

5HVXPR�
$� SHVTXLVD� FHQWURX�VH� QR� PDSHDPHQWR� GH� XPD� SURGXomR� LQWHUQDFLRQDO� VREUH� HVWUDWpJLDV� HPSUHHQGHGRUDV� H�
LQRYDGRUDV��QR�SHUtRGR�GH�SHVTXLVD�GH������D�������&RPSUHHQGH�XPD�SHVTXLVD�ELEOLRPpWULFD�UHDOL]DGD�QR�EDQFR�
GH� GDGRV� :HE� RI� 6FLHQFH�� $R� DQDOLVDU� WDLV� WUDEDOKRV�� IRUDP� REVHUYDGRV� FRQFHLWRV� GH� HVWUDWpJLD� H� PRGHORV�
HPSUHHQGHGRUHV�� WLSRV�� WHQGrQFLDV�H� ODFXQDV�UHODFLRQDGDV�j�HVWUDWpJLD�HPSUHHQGHGRUD�H�j�HVWUDWpJLD� LQRYDGRUD��
$V� VHJXLQWHV� WHQGrQFLDV� GH� HVWXGR� SRGHP� VHU� HQIDWL]DGDV�� LQRYDomR�� LQWHUQDFLRQDOL]DomR�� HPSUHVDV� IDPLOLDUHV��
HPSUHHQGHGRULVPR��HVWUDWpJLDV�LQRYDGRUDV��UHVSRQVDELOLGDGH�VRFLDO��LQRYDomR�DPELHQWDO��HQWUH�RXWUDV��H�ODFXQDV��
FRPR� D� LQYHVWLJDomR� VREUH� D� UHODomR� HQWUH� RV� DWULEXWRV� GD� DOWD� JHUrQFLD� H� R� GHVHQYROYLPHQWR� GH� HVWUDWpJLDV�
HPSUHVDULDLV��D�YHULILFDomR�GH�XPD�QRYD�HVFDOD�SDUD�PHOKRUDU�D�PHGLomR�GR�LQVWUXPHQWR�HQWUH�FXOWXUDV��D�FROHWD�
GH�GDGRV�PDFURHFRQ{PLFRV��D�ILP�GH�GHVHQYROYHU�XP�DPSOR�PRGHOR�GH�DYDOLDomR�SDUD�GHVHQYROYHU�HVWUDWpJLDV�
HIHWLYDV�QR�PHUFDGR�DWXDO�H�D�LQRYDomR DPELHQWDO�QD�HVWUDWpJLD�JOREDO�GD�HPSUHVD�

3DODYUDV�FKDYH� (VWUDWpJLDV� HPSUHHQGHGRUDV��(VWUDWpJLDV� LQRYDGRUDV�� ,QRYDomR�� (PSUHHQGHGRULVPR�� 3HVTXLVD�
ELEOLRPpWULFD��:HE�RI�6FLHQFH�

5��'HVHPEDUJDGRU�(OOLV�+HUP\GLR�)LJXHLUD�������%ORFR�$��VO�������$WHUUDGR�
����������� 9ROWD�5HGRQGD��5-�² %UDVLO

ZZZ�XII�EU
&RS\ULJKW��������5$6,���7RGRV�RV�GLUHLWRV��DWp�PHVPR�GH�WUDGXomR��VmR�UHVHUYDGRV��e

SHUPLWLGR�FLWDU�SDUWH�GH�DUWLJRV�VHP�DXWRUL]DomR�SUpYLD��GHVGH�TXH�VHMD�LGHQWLILFDGD�D�IRQWH�



^ŽƵƐĂ�Ğƚ�Ăůͮ͘ϭϭϯ
ϭϬ͘ϮϬϰϬϭͬƌĂƐŝ͘ϲ͘Ϯ͘ϰϮϱ

�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

(QWUHSUHQHXULDO�6WUDWHJLHV�DQG�,QQRYDWLYH�6WUDWHJLHV��%LEOLRPHWULF�UHYLHZ��
FRQFHSWV��PRGHOV�DQG�IXWXUH�LQYHVWLJDWLRQV

� ,QWURGXFWLRQ

,Q� WKH� FXUUHQW� FRQWH[W�� WKH� RUJDQL]DWLRQ¶V VNLOO� WR� SURJUHVVLYHO\� DGDSW� WR� LWV�
HQYLURQPHQW�LV�D�FHQWUDO�DVSHFW�ZLWKLQ�WKH�VWUDWHJLF�PDQDJHPHQW�LQYROYLQJ�GHFLVLRQV��EHVLGHV�
VXFFHHGLQJ� LQ� WKH� HODERUDWLRQ� DQG� H[HFXWLRQ� RI� VWUDWHJLHV� DLPLQJ� DW� UHDFKLQJ� RUJDQL]DWLRQDO
REMHFWLYHV��7RQGROR��%LWHQFRXUW�DQG�7RQGROR���������6XFK�PDQDJHPHQW�FDQ�EH�UHJDUGHG�DV�D�
SURFHVV� RI� RSHUDWLRQV¶� JXLGHOLQHV� ZKLFK� FDQ� JHQHUDWH� YDOXH� IRU� VRFLHW\� �$VOXQG� DQG�
%DFNVWURP���������,Q�UHODWLRQ�WR�VWUDWHJ\��VXFK�DFFHSWDQFH�LV�GHILQHG�DV�SURFHGXUHV�WKDW� OHDG�
WKH�RUJDQL]DWLRQV�ZLWK�WKH�REMHFWLYH�WR�DVVLJQ�WKHP�D�FRPSHWLWLYH�DGYDQWDJH�LQ�RUGHU WR�UHDFK�
WKH�LGHDO�SHUIRUPDQFH��3URGURPRV��HW�DO���������&UX]�HW�DO���������

)RU�VXFK��LW�LV�QHFHVVDU\�WKDW�WKH�RUJDQLVDWLRQV�SUHVHQW�HQWUHSUHQHXULDO�DQG�LQQRYDWLYH�
IHDWXUHV� LQ�RUGHU� WR�HQVXUH� URRP� LQ� WKLV� DUHD� �*RPHV��������� ,Q� WKH� VHFRQG�HGLWLRQ�RI� ³7KH�
7KHRU\� RI� (FRQRPLF� 'HYHORSPHQW´�� 6FKXPSHWHU� ������� DVVRFLDWHG� HQWUHSUHQHXUVKLS� ZLWK�
LQQRYDWLRQ��7KH� LPDJH�RI� DQ� HQWUHSUHQHXU�ZDV� VHHQ� DV� DQ� HFRQRPLF� DJHQW�ZKR�ZDV� DEOH� WR�
LQVHUW� QHZ� SURGXFWV� LQ� WKH� PDUNHW� EDVHG� RQ� WHFKQRORJLFDO� LQQRYDWLRQV�� )URP� WKHQ� RQ�
LQQRYDWLQJ�ZDV�FRQVLGHUHG�DQ�HVVHQWLDO�VWUDWHJ\�WR�UHDFK�WKH�RUJDQL]DWLRQDO GHYHORSPHQW�DQG�
JURZWK�

$V� IRU� WKH� LQQRYDWLRQ� FRQVWUXFW�� ZKLFK� LQYROYHV� WKH� LQWHUDFWLRQ� EHWZHHQ� DFWRUV��
QHWZRUN��RUJDQL]DWLRQ DQG�LQVWLWXWLRQV�� LW�RQO\�VWDUWHG�WR�EH�ZRUNHG�RQ�PRUH�GHHSO\�IURP�WKH�
����¶V��-DQVVHQ�DQG�0RRUV���������,QQRYDWLRQ�LV�FRQFHSWXDOL]HG DV�³VRPHWKLQJ�QHZ´�ZKLFK�LV�
DEOH� WR� VXSSO\� WKH� FRQVXPHUV� DQG� WKH� RUJDQL]DWLRQ ZLWK� EHQHILWV� �0DFXODQ�� ������� 6XFK�
FRQFHSW EULQJV�XS�DQ�LGHD�WKDW�ZLOO�EH�DEOH�WR�VXFFHHG�DQG�LW�FDQ¶W�EH�FRQVLGHUHG�RQO\�DV�WKH�
SURGXFWLRQ� RI� D� QHZ� JRRG�� ,W� LV� IURP� LQQRYDWLRQ� WKDW� D� VXVWDLQDEOH� GHYHORSPHQW� DQG� DQ�
HOHPHQW� RI� GLIIHUHQWLDWLRQ� LQ� UHODWLRQ� WR� WKH� FRPSHWLWLYHQHVV� FDQ� EH� JHQHUDWHG� �9HODVTXH]��
'DOOD�6DQWD�DQG�'LDV���������7KLV�ZD\�� LQQRYDWLRQ�PDQDJHPHQW�FRPHV�XS�DV�D� IXQGDPHQWDO�
DFWLYLW\� WKDW� VXSSRUWV� WKH�HQWHUSULVHV¶�JURZWK�DQG�VXUYLYDO� �:DQJ�DQG�-XDQ���������DVVLVWLQJ�
HQWUHSUHQHXUV�DV�EXVLQHVV�RSSRUWXQLWLHV��6HYHUR�HW�DO���������

%DVHG RQ� WKDW�� WKHUH� DUH� VRPH� W\SHV� RI� VWUDWHJLHV�� OLNH� WKH� HQWUHSUHQHXULDO� DQG� WKH�
LQQRYDWLYH�RQHV��$FFRUGLQJ�WR�7RQGROR��%LWHQFRXUW�DQG�7RQGROR���������DQG�FRQVLGHULQJ�WKDW�
HQWUHSUHQHXUVKLS� LQYROYHV� FUHDWLRQ� DQG� VWUDWHJ\� IRFXVHV� RQ� PDLQWDLQLQJ� WKH� FRPSHWLWLYH
DGYDQWDJH��DQG�ERWK�FRQVWUXFWV�KDYH�YDOXH�FUHDWLRQ�DV�WKH�LQWHUVHFWLRQ�VSRW��WKHQ��WKHUH�DUH�WKH�
HQWUHSUHQHXULDO� VWUDWHJLHV�� $V� IRU� WKH� LQQRYDWLYH� VWUDWHJLHV�� WKH\� DUH� FRQFHSWXDOL]HG DV�
QHFHVVDU\�� VR� DV� WR� JHQHUDWH� DQ� DGYDQWDJH� ZKHQ� LW� FRPHV� WR� FRVWV�� UHYHQXH� LQFUHDVH� DQG�
IOH[LELOLW\��6SHNPDQ�DQG�'DYLV���������7KHVH�VWUDWHJLHV�DUH�WKH�UHVXOWV�RI�WKH�FRPELQDWLRQ�RI�
QHZ� SURGXFWV¶� FUHDWLRQ� PHWKRGV� DQG� YDOXH� GHOLYHU\� IRFXVHG� RQ� D� WHFKQRORJLFDO� DSSURDFK�
�1DUDVLPKDQ��.XOO�DQG�1DKP��������

,Q�WKHLU�VWXGLHV��$OYHV��*DOLQD�	�'REHOLQ���������'DJQLQR�HW�DO���������	�<HR�HW�DO��
�������DSSURDFKHG�D�ELEOLRPHWULF�DQDO\VLV�DERXW�WKH�FRQFHSWXDO�VWUDWHJLHV�DURXQG�LQQRYDWLRQ��
$V�IRU�WKH�ELEOLRPHWULF�VWXGLHV�ZKLFK�LQYROYH�HQWUHSUHQHXULDO�VWUDWHJLHV��WKHUH�DUH�VFKRODUV�OLNH�
%UDQFKHU��2OLYHLUD�	�5RQFRQ���������ZKR�GHYHORSHG�D�PHWD�DQDO\VLV�LQ�DUWLFOHV�SXEOLVKHG�LQ�
WKH� 1DWLRQDO� $VVRFLDWLRQ� 0HHWLQJ� RI� $GPLQLVWUDWLRQ� 3RVW�*UDGXDWLRQ� DQG� 5HVHDUFK�
�(Q$13$'�� EHWZHHQ� ����� DQG� ����� DERXW� WKH� WRSLF�� KLJKOLJKWLQJ� JXLGHOLQHV� IRU� QHZ�
UHVHDUFKHV�LQ�WKHLU�UHVXOWV��7KH�VWXG\�E\�ÈYLOD�HW�DO���������FDQ�DOVR�EH�HPSKDVL]HG��,W�IRFXVHV�
RQ�ELEOLRPHWULF�VWXGLHV� IURP�WKH�:HE�RI�6FLHQFH�GDWDEDVH�DERXW�HQWUHSUHQHXUVKLS�DQG�VRFLDO�
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�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
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Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

HQWUHSUHQHXUVKLS� IURP� ����� WR� ������ 7KLV� ZD\�� WKLV� UHVHDUFK¶V� JDS� IRFXVHV� RQ� WKH� WRSLF¶V�
ELEOLRPHWULF� H[SORUDWLRQ�� HQWUHSUHQHXULDO� VWUDWHJLHV� DQG� LQQRYDWLYH� VWUDWHJLHV� LQ� WKH� SDVW� WHQ�
\HDUV��LQYROYLQJ�WKH�:HE�RI�6FLHQFH�GDWDEDVH�

%DVHG� RQ� WKDW�� WKH� IROORZLQJ� UHVHDUFK� TXHVWLRQ� FRPHV� WR� PLQG�� ZKDW� LV� WKHUH� LQ�
OLWHUDWXUH� DERXW� HQWUHSUHQHXULDO� VWUDWHJLHV�� LQQRYDWLYH� VWUDWHJLHV� DQG� WKHLU� SRVVLEOH� LQWHUIDFHV�
HQFRPSDVVLQJ�FRQFHSWV��HYROXWLRQ��JDSV�DQG�WUHQGV"

7KLV� ZD\�� WKLV� VWXG\¶V� REMHFWLYH� IRFXVHG� RQ� PDSSLQJ� WKH� LQWHUQDWLRQDO� SURGXFWLRQ�
DERXW�WKH�³HQWUHSUHQHXULDO�VWUDWHJLHV�DQG� LQQRYDWLYH�VWUDWHJLHV´�WKHPH��DQDO\]LQJ WKHLU� WRSLFV�
DQG�SRVVLEOH�LQWHUIDFHV�
7KLV� ELEOLRPHWULF� DQDO\VLV� FRQWULEXWHV� WR� WKH� WRSLF¶V� FRQFHSWXDOL]DWLRQ�� WKH� SURJUHVV�
REVHUYDWLRQ�RQ�WKH�VWXGLHV�GHYHORSHG�LQ�WKH�DUHD��DVVLVWLQJ�ZLWK�FRPSUHKHQVLRQ��DV�ZHOO�DV�WKH�
LGHQWLILFDWLRQ�RI�WUHQGV�DQG�JDSV��EULQJLQJ�VRPH�OLJKW�RQ�QHZ�HPHUJLQJ�WKHPHV�ZKHQ�LW�FRPHV�
WR�WKH�WRSLF�DQDO\]HG�

� 0HWKRGRORJ\

7U\LQJ� WR� UHDFK� WKH�REMHFWLYH� LQWHQGHG� LQ� WKH� LQYHVWLJDWLRQ��D� ELEOLRPHWULF� VWXG\�ZDV�
SHUIRUPHG��7KH�GDWDEDVH�FKRVHQ�IRU�WKH�GHYHORSPHQW�RI�WKH�VWXG\�ZDV�WKH�,6,�:HE�RI�6FLHQFH�
�:R6��� ZKLFK� LV� FRQVLGHUHG� D� PXOWLGLVFLSOLQDU\� LQGH[LQJ� VRXUFH�� ZKLFK� JDWKHUV� UHQRZQHG�
SHULRGLFDOV��2OLYHLUD��5RGULJXHV�DQG�0DWLDV��������&HUHWWD��5HLV�DQG�5RFKD���������$V�IRU�WKH�
GDWD�FROOHFWLRQ�SURFHGXUHV�� WKH� VHDUFK�SHULRG�XVHG�ZDV� IURP������ WR������� WRWDOOLQJ���� IXOO�
\HDUV�DQG���PRQWKV��FRQVLGHULQJ�WKH�FXUUHQW�\HDU�RI�������

$V�D�VHDUFK�FULWHULRQ��WKH�IROORZLQJ�NH\�ZRUGV�ZHUH�DGRSWHG��³LQQRYDWLYH
�VWUDWHJ\
´��
³VWUDWHJ\
� RI� LQQRYDWLRQ´�� ³HQWUHSUHQHXULDO
� VWUDWHJ\
´�� ³HQWUHSUHQHXULDO
� DQG� LQQRYDWLYH
�
VWUDWHJ\
´��$Q�DVWHULVN� �
��ZDV�XVHG� WR� LQFOXGH�SRVVLEOH�SOXUDO�ZRUGV��DQG�TXRWHV� �³´��ZHUH�
XVHG� IRU� UHVHDUFK� DFFXUDF\�� $V� IRU� WKH� ZRUGV� ³HQWUHSUHQHXULDO
� DQG� LQQRYDWLYH
� VWUDWHJ\
��
WKHUH�ZHUH�QR�DUWLFOHV��ZKLFK�PD\�PHDQ�WKDW�QR�LQWHUIDFHV�RQ�WKHVH�WRSLFV�ZHUH�IRXQG�LQ�WKH�
UHVHDUFK�GDWDEDVH�

7KH�VDPSOH�LGHQWLILFDWLRQ�ZDV�SHUIRUPHG�E\�VHDUFKLQJ�WKHVH�WRSLFV�LQ�WKH�DUWLFOHV¶�WLWOH��
DEVWUDFWV�DQG�NH\�ZRUGV�

$IWHU� WKH� VHDUFK�� WKH� IROORZLQJ� ILOWHUV�ZHUH� DSSOLHG�� W\SH� RI� GRFXPHQW�� IURP�ZKLFK�
DUWLFOH� DQG� UHYLHZ�ZHUH� VHOHFWHG�� ³%XVLQHVV´�� ³0DQDJHPHQW´� DQG� ³%XVLQHVV� ILQDQFH´� ZHUH�
FKRVHQ� DV� DUHDV� RI� VWXG\�� 7KH� UHDVRQ� IRU� FKRRVLQJ� VXFK� DUHDV� ZDV� WKH� SUR[LPLW\� ZLWK� WKH�
DGPLQLVWUDWLRQ� VFLHQWLILF� ILHOG� DQG�� WKHQ�� WKH� ODQJXDJH� ILOWHU� ZDV� UHILQHG�� LQFOXGLQJ� RQO\�
DUWLFOHV�ZULWWHQ�LQ�WKH�(QJOLVK�ODQJXDJH��DFFRUGLQJ�WR�7DEOH���

7DEOH����3URFHGXUHV�DGRSWHG��E\�NH\�ZRUG��IRU�UHVHDUFK�VDPSOH�UHILQHPHQW�

)LOWHUV
³LQQRYDWLYH
�
VWUDWHJ\
´

³VWUDWHJ\
�RI�
LQQRYDWLRQ´

³HQWUHSUHQHXULDO
�
VWUDWHJ\
´

³HQWUHSUHQHXULDO
�DQG��
LQQRYDWLYH
�VWUDWHJ\
´

7RWDO

.H\�ZRUGV ��� �� �� � ���
7\SHV� RI� ZRUN��
$UWLFOH� DQG�
UHYLHZ

��� � �� � ���

$UHDV�� %XVLQHVV��
0DQDJHPHQW�� DQG�
%XVLQHVV�ILQDQFH

�� � �� � ��

/DQJXDJH�
�(QJOLVK�

�� � �� � ��

,W� VKRXOG� EH� HPSKDVL]HG� WKDW� RWKHU� DUHDV� RI� NQRZOHGJH�ZHUH� LGHQWLILHG� WKURXJK� WKH�
UHVHDUFK�� VXFK� DV�� HQJLQHHULQJ� HOHFWULFDO� HOHFWURQLF� ������ PDWHULDOV� VFLHQFH� PXOWLGLVFLSOLQDU\�



^ŽƵƐĂ�Ğƚ�Ăůͮ͘ϭϭϱ
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�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

������ FKHPLVWU\� PXOWLGLVFLSOLQDU\� ������ ELRFKHPLVWU\� PROHFXODU� ELRORJ\� ������ QDQRVFLHQFH�
QDQRWHFKQRORJ\� ������ DPRQJ� RWKHUV��+RZHYHU�� WKHVH� DUHDV� ZHUH� GLVFDUGHG� VLQFH� WKH� DUWLFOH�
FOLSSLQJ�IRFXVHG�RQO\�RQ�WKH�DGPLQLVWUDWLRQ�ILHOG�

7KXV��ZLWK�WKLV�UHILQHPHQW�����ZRUNV�ZHUH�LGHQWLILHG��DQG�IURP�WKHQ�WKHLU�ELEOLRPHWULF�
DQDO\VLV�WRRN�SODFH�IROORZHG�E\�D�IXUWKHU�ELEOLRPHWULF�DQDO\VLV�LQ����DUWLFOHV��ZKLFK�GLVFXVVHG�
WKH�WRSLF�FRQVLVWHQWO\��7KH�FKRLFH�RI�WKH����DUWLFOHV�IRU�D�PRUH�GHWDLOHG�DQDO\VLV�ZDV�GXH�WR�WKH�
IDFW� WKDW�QRW�DOO� WKH�ZRUNV� LGHQWLILHG�GHDOW�ZLWK� WKH� WKHPH�RI� LQQRYDWLYH�DQG�HQWUHSUHQHXULDO�
VWUDWHJ\�DV�D�FHQWUDO�REMHFWLYH��WKXV�JLYLQJ�DWWHQWLRQ�WR�WKRVH�PRVW�UHOHYDQW�WR�WKH�WKHPH�

,W� LV� LPSRUWDQW� WR� KLJKOLJKW� WKDW� WKLV� VWXG\� XVHG� WKH� 926� YLHZHU� VRIWZDUH� ZLWK� WKH�
REMHFWLYH� WR� LGHQWLI\� FOXVWHUV� WKDW� GHPRQVWUDWH� WKH� WUHQG� RI� WKH� UHVHDUFKHV� UHODWHG� WR� WKH�
HQWUHSUHQHXULDO�VWUDWHJ\�DQG�LQQRYDWLYH�VWUDWHJ\�

����%LEOLRPHWULF�5HVXOWV

7KH� ILUVW� ELEOLRPHWULF� DQDO\VLV¶� REVHUYDWLRQ� UHIHUV� WR� WKH� QXPEHU� RI� SXEOLFDWLRQV� E\�
\HDU��DFFRUGLQJ�WR�&KDUW���

&KDUW���3XEOLFDWLRQV�RQ�HQWUHSUHQHXULDO�VWUDWHJ\�DQG LQQRYDWLYH�VWUDWHJ\�E\�\HDU�

,W� VKRXOG� EH� QRWHG�WKDW� LQ������ WKHUH�ZDV� QR�SXEOLFDWLRQ�DQG� WKH� \HDU������SUHVHQWV�
RQO\� RQH� SXEOLFDWLRQ� WKDW� UHIHUV� WR� WKH� SUH�HQWUHSUHQHXUVKLS� DUFKLWHFWXUH� HIIHFW� LQ�
RUJDQLVDWLRQDO� UHVXOWV� �8UEDQ�� ������� 7KH� UHPDLQLQJ� WLPH� SHULRGV� KDG� DQ� DYHUDJH� RI� IRXU�
SXEOLFDWLRQV�� 7KHQ�� WKHUH� LV� WKH� 7RS� ��� RQ� WKH� QXPEHU� RI� DUWLFOH� SXEOLFDWLRQV� E\� FRXQWU\��
DFFRUGLQJ�WR�7DEOH���

7DEOH���7RS����RI�WKH�DUWLFOH�SXEOLFDWLRQV�E\�DXWKRUV¶�LQVWLWXWLRQV¶�FRXQWU\�RI�RULJLQ�

&RXQWU\ 1XPEHU� �

� (VWDGRV�8QLGRV � ����
� ,QJODWHUUD � ����
� $XVWUiOLD � ���
� ËQGLD � ���
� ÈIULFD�GR�6XO � ���
� &DQDGi � ���
� 7DLZDQ � ���
� (VSDQKD � ���
� ,WiOLD � ���
�� (PLUDGRV�ÈUDEHV�8QLGRV � ���

7RWDO �� ����



^ŽƵƐĂ�Ğƚ�Ăůͮ͘ϭϭϲ
ϭϬ͘ϮϬϰϬϭͬƌĂƐŝ͘ϲ͘Ϯ͘ϰϮϱ

�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

,Q�WKLV�DVSHFW��WKH�FRXQWULHV�ZLWK�WKH�KLJKHVW�SHUFHQWDJH�ZHUH�WKH�8QLWHG�6WDWHV�������
DQG� (QJODQG� ��������� 7KHVH� SHUFHQWDJHV� FDQ� EH� H[SODLQHG� VLQFH� ERWK� FRXQWULHV� ZHUH�
FRQVLGHUHG� DV� D� UHIHUHQFH� ZKHQ� LW� FRPHV� WR� LQQRYDWLRQ� DQG� HQWUHSUHQHXUVKLS�� $V� IRU�
LQQRYDWLRQ��DFFRUGLQJ�WR�WKH�*OREDO�,QQRYDWLRQ�,QGH[��������UHSRUW��HODERUDWHG�E\�WKH�&RUQHOO�
8QLYHUVLW\�� E\� WKH� ,QVWHDG %XVLQHVV� 6FKRRO� DQG� E\� WKH� :RUOG� ,QWHOOHFWXDO� 3URSHUW\�
2UJDQLVDWLRQ��WKH�8QLWHG�6WDWHV�DQG�(QJODQG�UDQN�IRXUWK�DQG�ILIWK�SODFHV��UHVSHFWLYHO\��RXW�RI�
WKH�ZRUOG¶V�PRVW� LQQRYDWLYH� FRXQWULHV�� ,Q� WKLV� FDVH�� WKH�8QLWHG�.LQJGRP� LQFOXGHV�(QJODQG��
ZKLFK� LV�RQH�RI� WKHLU�QDWLRQV��$V� IRU�HQWUHSUHQHXUVKLS�� WKH�8QLWHG�6WDWHV� UDQNHG� ILUVW�RQ�WKH�
*OREDO�(QWUHSUHQHXUVKLS�,QGH[��������DQG�WKH�8QLWHG�.LQJGRP�UDQNHG�IRXUWK��7KLV�VWXG\�ZDV�
SURPRWHG�E\�7KH�*OREDO�(QWUHSUHQHXUVKLS�DQG�'HYHORSPHQW�,QVWLWXWH�RUJDQLVDWLRQ�

7DEOH���VKRZV�WKH�7RS����RI�WKH�PRVWO\�FLWHG�SXEOLFDWLRQV��$FFRUGLQJ�WR�WKH�UDQNLQJ��
WKH�SXEOLFDWLRQ�ZLWK�WKH�KLJKHVW�QXPEHU�RI�FLWDWLRQV�ZDV�WKH�VWXG\�E\�6WHIIHQV��'DYLGVVRQ�DQG�
)LW]VLPPRQV��������

7DEOH����7RS���RI�WKH�PRVWO\�FLWHG�SXEOLFDWLRQV�

7LWOH $XWKRUV -RXUQDOV
&LWDWLRQ�LQ�
:HE� RI�
6FLHQFH

�

3HUIRUPDQFH�FRQILJXUDWLRQV�2YHU�WLPH��
LPSOLFDWLRQV�IRU�JURZWK� DQG�SURILW�RULHQWHG�

VWUDWHJLHV�

6WHIIHQV��'DYLGVVRQ�H�
)LW]VLPPRQV�������

(QWUHSUHQHXUVKLS�
7KHRU\�DQG�
3UDFWLFH

��

�
'LDJQRVLQJ�D�ILUP
V�LQWHUQDO�HQYLURQPHQW�IRU�

FRUSRUDWH�HQWUHSUHQHXUVKLS�
.XUDWNR��+RUQVE\�H�

&RYLQ�������
%XVLQHVV�+RUL]RQV ��

�

([SODLQLQJ�JURZWK�SDWKV�RI�\RXQJ�
WHFKQRORJ\�EDVHG�ILUPV��VWUXFWXULQJ�UHVRXUFH�

SRUWIROLRV�LQ�GLIIHUHQW�FRPSHWLWLYH�
HQYLURQPHQWV�

&ODU\VVH��%UXQHHO�H�
:ULJKW�������

6WUDWHJLF�
HQWUHSUHQHXUVKLS�

-RXUQDO
��

�

,PLWDWLYH�LQQRYDWLRQ�VWUDWHJLHV�8QGHUVWDQGLQJ�
UHVRXUFH�PDQDJHPHQW�RI�FRPSHWHQW�

IROORZHUV�

+XDQJ��&KRX�H�/HH�
������

0DQDJHPHQW�
'HFLVLRQ

��

�

2IIVKRULQJ�VWUDWHJ\��PRWLYHV��IXQFWLRQV��
ORFDWLRQV��DQG�JRYHUQDQFH�PRGHV�RI�VPDOO��

PHGLXP�VL]HG�DQG�ODUJH�ILUPV�

5R]D��9DQ�GHQ�%RVFK�
H�9ROEHUGD�������

,QWHUQDWLRQDO�
%XVLQHVV�5HYLHZ

��

�

$Q�HPSLULFDO�VWXG\�RI�WKH�UHODWLRQVKLSV�
DPRQJ�VWUDWHJ\��IOH[LELOLW\��DQG�SHUIRUPDQFH�

LQ�WKH�VXSSO\�FKDLQ�FRQWH[W�

)DQWD]\��.XPDU�H�
.XPDU�������

6XSSOD\�&KDLQ�
0DQDJHPHQW��DQ�
LQWHUQDWLRQDO�

MRXUQDO

��

�

7KH�FKDUDFWHU�RI�LQQRYDWLYH�SODFHV��
HQWUHSUHQHXULDO VWUDWHJ\��HFRQRPLF�

GHYHORSPHQW��DQG�SURVSHULW\�
)HOGPDQ�������

6PDOO�%XVLQHVV�
(FRQRPLFV

��

�

.QRZOHGJH�VWUDWHJLHV�IRU�HQYLURQPHQWDO�
LQQRYDWLRQV��WKH�FDVH�RI�,WDOLDQ�PDQXIDFWXULQJ�

ILUPV�

'H�0DUFKL�H�
*UDQGLQHWWL�������

-RXUQDO�RI�
.QRZOHGJH�
0DQDJHPHQW

��

�
7RS�PDQDJHPHQW�WHDP�FRQIOLFW�DQG�

HQWUHSUHQHXULDO�VWUDWHJ\�PDNLQJ�LQ�&KLQD�
/L�H�/L�������

$VLD�3DFLILF�
-RXUQDO�RI�

0DQDJHPHQW
��

��

&DVK�RXW�RU�IODPHRXW��2SSRUWXQLW\�FRVW�DQG�
HQWUHSUHQHXULDO�VWUDWHJ\��WKHRU\��DQG�HYLGHQFH�

IURP�WKH�LQIRUPDWLRQ�VHFXULW\�LQGXVWU\�

$URUD�H�1DQGNXPDU�
������

0DQDJHPHQW�
6FLHQFH

��

7RWDO�FLWDWLRQV ���

7KH�PRVW� IUHTXHQWO\� FLWHG� UHVHDUFK� DSSURDFKHV� JURZWK� VWUDWHJLHV� DQG�SURILWDELOLW\� LQ�
WKH� G\QDPLFV� RI� \RXQJ� YHUVXV ROG� FRPSDQLHV�� 7KH� UHVXOWV� IRXQG� LGHQWLILHG� UHOHYDQW�



^ŽƵƐĂ�Ğƚ�Ăůͮ͘ϭϭϳ
ϭϬ͘ϮϬϰϬϭͬƌĂƐŝ͘ϲ͘Ϯ͘ϰϮϱ

�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

LQIRUPDWLRQ�� H�J��� WKH� \RXQJ� HQWHUSULVHV� DGRSW� JURZWK� DQG� ILQDQFLDO� SHUIRUPDQFH� VWUDWHJLHV�
PRUH� IUHTXHQWO\� �6WHIIHQV�� 'DYLGVVRQ� DQG� )LW]VLPPRQV�� ������� 7KH� WRSLF� HQDEOHV� WKH�
GHYHORSPHQW�RI�UHVHDUFKHV�WKDW�WU\�WR�XQGHUVWDQG�ZKDW�WKH�JURZWK�VWUDWHJLHV�DUH�DQG�KRZ�WKH\�
WDNH�SODFH��DQG�WKH�VXSSRVLWLRQ�WKDW�WKH�JURZWK�PD\�QRW�UHIOHFW�WKH�FRPSDQ\¶V�SHUIRUPDQFH�

7KLV� ZD\�� LW� FDQ� EH� LQIHUUHG� WKDW� RQH� RI� WKH� UHDVRQV� IRU� WKH� DUWLFOH� E\� 6WHIIHQV��
'DYLGVVRQ�DQG�)LW]VLPPRQV��������WR�EH�WKH�PRVWO\�FLWHG�RQH�LV�WKH�IDFW�WKH�WKHRUHWLFDO�PRGHO�
GHYHORSHG� VXEVLGLVHV� IXWXUH� UHVHDUFKHV�DERXW� WKH� ILQDQFLDO�FDSDELOLW\� DQG� IOH[LELOLW\��DQG� WKH�
FDSDELOLW\�RI�VWUDWHJLHV¶�GLVFRYHU\��VXEVWDQWLDOO\�FRQWULEXWLQJ�WR�WKH�VWUDWHJLF�HQWUHSUHQHXUVKLS�
GRPDLQ�

7DEOH���DQDO\VHV�WKH�QXPEHU�RI�SXEOLFDWLRQV�GHYHORSHG�LQ�FROODERUDWLRQ�ZLWK�GLIIHUHQW�
LQVWLWXWLRQV��

7DEOH����1XPEHU�RI�SXEOLFDWLRQV�E\�FROODERUDWLRQ�EHWZHHQ�LQVWLWXWLRQV�
3XEOLFDWLRQ�IRUPV 1XPEHU�RI�DUWLFOHV �

3XEOLFDWLRQV�ZLWK�RQO\�RQH�DXWKRU � ����
3XEOLFDWLRQV�ZLWK�DXWKRUV�IURP�WKH�VDPH�LQVWLWXWLRQ �� ����
3XEOLFDWLRQV�ZLWK�DXWKRUV�IURP���GLIIHUHQW�LQVWLWXWLRQV �� ����
3XEOLFDWLRQV�ZLWK�DXWKRUV�IURP���GLIIHUHQW�LQVWLWXWLRQV � ��
3XEOLFDWLRQ�ZLWK�DXWKRUV�IURP���GLIIHUHQW�LQVWLWXWLRQV � ���
7RWDO �� ���

$V�IRU�WKH�FR�DXWKRULQJ�FROODERUDWLRQV��LW�VKRXOG�EH�KLJKOLJKWHG�WKDW�WKH\�FDQ�UHSUHVHQW�
LQWHUDFWLRQV�DPRQJ�WKH�DFDGHPLF�FRPPXQLW\��ZKLFK�LV�QRW�WKH�FDVH�IRU�WKH�SXEOLFDWLRQV�ZLWK�
RQO\� RQH� DXWKRU� �������� DQG� IRU� WKH� SXEOLFDWLRQV� ZLWK� DXWKRUV� IURP� WKH� VDPH� LQVWLWXWLRQ�
��������

7KXV��WKHUH�DUH�ZRUNV�ZLWK�WZR�RU�PRUH�GLVWLQFW�LQVWLWXWLRQV��ZKLFK�UHSUHVHQW�D�QHWZRUN�
RI� ULFK� LQWHU�LQVWLWXWLRQDO� FROODERUDWLRQ�� MXVWLILHG� E\� WKH� YROXPH� RI� FRQQHFWLRQV� ������ E\�
REVHUYLQJ� WKH� WRWDO� RI� SXEOLFDWLRQV� WKDW� KDYH� EHWZHHQ� �� DQG� �� DXWKRUV� IURP� GLIIHUHQW�
LQVWLWXWLRQV�

:LWK�WKH�REMHFWLYH�WR�LGHQWLI\�WKH�PDLQ�WHUPV�DSSURDFKHG�LQ�WKH�VDPSOH�UHVHDUFKHV��DQ�
DQDO\VLV�RI�WKH�NH\�ZRUGV�ZDV�FDUULHG�RXW�DQG�WKHLU�7RS����ZDV�FDWDORJXHG��7DEOH����

7DEOH����7RS����RI�WKH�NH\�ZRUGV�ZLWK�PRVW�UHSUHVHQWDWLYHQHVV�
.H\ZRUGV 1XPEHU�RI�DUWLFOHV �

� ,QQRYDWLRQ �� ���
� (QWUHSUHQHXULDO�VWUDWHJ\ � �
� (QWUHSUHQHXUVKLS� � �
� 6WUDWHJ\� � ���
� 3HUIRUPDQFH � ���
� *URZWK� � ���
� &RUSRUDWH�HQWUHSUHQHXUVKLS � ���
� 0DUNHW � ���
� 6XVWDLQDELOLW\ � �
�� &RUSRUDWH�VRFLDO�UHVSRQVLELOLW\��&65� � �

7RWDO �� ��

7KHVH�UHVXOWV�KLJKOLJKW�WKH�WRSLFV¶�PDSSLQJ�SURFHVV�HIILFLHQF\�WKURXJK�WKH�DQDO\VLV�RI�
WKH�PRVWO\�FLWHG�NH\�ZRUGV��$�WRWDO�RI����NH\�ZRUGV�ZHUH� LGHQWLILHG��FRQVLGHULQJ�WKH�ZRUGV�
WKDW�ZHUH�PHQWLRQHG�WZLFH��DW�OHDVW��7KXV��WKH�FDWDORJXHG�ZRUGV�LQ�WKH�WRS����UHSUHVHQW�����RI�
WKH� WRWDO�ZRUGV� OLVWHG� LQ� WKH� DUWLFOHV� DQDO\VHG��ZKLFK�PHDQV� WKHUH� DUH� VHYHUDO� GLIIHULQJ� NH\�
ZRUGV�LQ�WKH�DUWLFOHV�LQYHVWLJDWHG��UHSUHVHQWLQJ�WKH�VWXG\¶V�SDUWLFXODULW\�DQG�VSHFLILFLW\�



^ŽƵƐĂ�Ğƚ�Ăůͮ͘ϭϭϴ
ϭϬ͘ϮϬϰϬϭͬƌĂƐŝ͘ϲ͘Ϯ͘ϰϮϱ

�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

7KH�ZRUG�³LQQRYDWLRQ´�OHDGV�WKH�UDQNLQJ��ZKLFK�PD\�PHDQ�WKDW�WKH�DUWLFOHV�WKDW�FRPH�
IURP� WKH� µHQWUHSUHQHXULDO� VWUDWHJLHV¶� NH\�ZRUG� RXWSXWV�PD\� EH� FRQQHFWHG� WR� WKH� LQQRYDWLRQ�
IDFWRU�� 7KH� VHFRQG� PRVW� UHSUHVHQWDWLYH� NH\� ZRUG� LV� ³HQWUHSUHQHXULDO� VWUDWHJ\´�� ZKLFK� ZDV
H[SHFWHG��VLQFH�LW�ZDV�XVHG�DV�WKH�PDLQ�VHDUFKLQJ�WHUP�

*HQHUDOO\� VSHDNLQJ�� LW� FDQ� EH� LQIHUUHG� WKDW� WKHVH�ZRUGV�KLJKOLJKW� WKH� LQYROYHPHQW� RI�
WKH�WKHPH�WKDW�VXUURXQGV�WKH�UHVHDUFK¶V�WRSLF��7KH�DSSHDUDQFH�RI�ZRUGV�VXFK�DV�³PDUNHW´�DQG�
³JURZWK´� LV� LQWULQVLFDOO\� FRQQHFWHG� WR� WKH� VWXG\¶V� WKHPH� FRQWH[W�� RQFH� WKH� LQQRYDWLYH� DQG�
HQWUHSUHQHXULDO� VWUDWHJLHV� LQYROYH� WKH� PDUNHW� DQG� HOLFLW� WKH� RUJDQLVDWLRQDO� JURZWK��
)XUWKHUPRUH��LW�KLJKOLJKWV�³VXVWDLQDELOLW\´�DQG�³FRUSRUDWH�VRFLDO�UHVSRQVLELOLW\��&65�´��ZKLFK
VKRZV�WKDW�WKHVH�DUH�HPHUJLQJ�WKHPHV�WKDW�KDYH�DQ�LQWHUIDFH�ZLWK�WKH�REMHFWV�XQGHU�GLVFXVVLRQ

��� %H\RQG�%LEOLRPHWULFV

5HVHDUFKHV�WKDW�DUH�QRW�GLUHFWHG�WR�WKH�HQWUHSUHQHXULDO�VWUDWHJ\�DQG�LQQRYDWLYH�VWUDWHJ\

7KLV� LWHP� DQDO\]HG WKH� ��� DUWLFOHV� DSSURDFKHG� E\� WKH� ELEOLRPHWULF� DQDO\VLV� DQG� LV�
GLYLGHG�LQWR�WZR�VWHSV�

2XW�RI�WKH����ZRUNV�LGHQWLILHG�DERXW�HQWUHSUHQHXULDO�VWUDWHJ\�DQG�LQQRYDWLYH�VWUDWHJ\��
���DSSURDFK�WKH�WKHPH�VXSHUILFLDOO\�����DERXW�HQWUHSUHQHXULDO�VWUDWHJ\�DQG���DERXW�LQQRYDWLYH�
VWUDWHJ\��� ,Q� WKHVH� ZRUNV�� WKH� WHUPV� UHODWHG� WR� WKH� UHVHDUFK¶V� WKHPH� ZHUH� FLWHG� LQ� D� QRQ�
LQWHJUDWHG� ZD\�� WKDW� LV�� LQ� LVRODWHG� SDUWV� RI� WKH� WH[W�� ZLWK� QR� FRQQHFWLRQ� ZLWK� WKH� DUWLFOH¶V�
DQDO\VLV�REMHFW��ZKHWKHU�LQ�D�FHQWUDO�RU�LQ�D�VXSSRUWLQJ�ZD\�

%\�UHDGLQJ�WKH����ZRUNV�UHODWHG�WR�WKH�HQWUHSUHQHXULDO�VWUDWHJ\�� WKH�UHDVRQV�WKDW� OHDG�
WKHP�WR�EH�GLVFDUGHG�ZHUH�

6RPH�SUDFWLFHV�DUH�SUHVHQWHG�LQ�WKH�ZRUNV�E\�0RQVWHG�	�+DQVVRQ���������$URUD�DQG�
1DQGNXPDU� ��������.XUDWNR��+RUQVE\�	�&RYLQ� �������	�5RNKLP� HW� DO�� �������� DQG� WKHVH�
SUDFWLFHV�DUH�GHILQHG�DV�HQWUHSUHQHXULDO�VWUDWHJLHV��+RZHYHU��WKHUH�LV�QR�IXUWKHU�GHYHORSPHQW�
DERXW� VXFK� SUDFWLFH�� QR� H[SODQDWLRQV� DERXW� WKH� UHDVRQV� WKDW� OHDG� WR� WKLV� VWDWHPHQW�� QR�
WKHRUHWLFDO�EDVLV�DQG�WKHUH�DUH�QR�PRGHOV�ZKLFK�FRPSULVH�LWV�VWUXFWXUH�

7KH�ZRUNV�E\�$UULEDV��+HUQiQGH]�	�9LOD���������9RUOH\�DQG�:LOOLDPV���������&KLQJ�
������� 	� 3HUU\�5LYHUV� ������� DSSURDFK� WKH� WHUP� ³HQWUHSUHQHXULDO� VWUDWHJ\´� DV� D� FRUSRUDWH�
VWUDWHJ\�RU�EXVLQHVV�VWUDWHJ\��DQG�DUH�QRW�WKH�IRFXV�RI�WKLV�VWXG\�

,Q�WKH�VWXGLHV�E\�&ODU\VVH��%UXQHHO�	�:ULJKW���������)HOGPDQ���������2WW��(LVHQKDUGW�
	�%LQJKDP���������5RNKLP��HW�DO���������	�6DULGDNLV��/DL�	�0RKDPPHG���������WKH�WHUP�LV�
SURFHVVHG�LQ�DQ�LVRODWHG�ZD\�DQG�DSSHDUV�RQO\�LQ�WKH�WLWOH��DV�D�NH\�ZRUG�RU�LQ WKH�UHVHDUFK¶V�
FRQFOXVLRQ��ZKLFK�VKRZV�KRZ�GLVFRQQHFWHG�WKH�XVH�RI�WKH�³HQWUHSUHQHXULDO�VWUDWHJ\´�WHUP�LV�

$V� IRU� WKH� �� ZRUNV� GLVFDUGHG� DQG� ZKLFK� DUH� UHODWHG� WR� WKH� LQQRYDWLYH� VWUDWHJ\�� WKH�
UHDVRQV�IRU�WKHLU�H[FOXVLRQ�ZHUH�

)RPED� �������� *ULPDOGL� HW� DO�� ������� 	� .REHWV� 	� <DWVHQNR� ������� EULQJ� WKH�
LQQRYDWLYH� VWUDWHJ\� WHUP� DV� D� ERRVWHU� IRU� WKH� RUJDQL]DWLRQV¶V GHYHORSPHQW�� +RZHYHU�� ZLWK�
LVRODWHG�VWDWHPHQWV�DQG�QRW�SHUIRUPLQJ�D�PRUH�V\VWHPDWLF�DQG�GHHSHU�DQDO\VLV�ZKHQ�LW�FRPHV�
WR�VXFK�WRSLF�

6RPH�SUDFWLFHV�RQ�WKH�VWXGLHV�E\�2NDGD�HW�DO���������DUH�SUHVHQWHG�DV�EHLQJ�LQQRYDWLYH�
VWUDWHJLHV��+RZHYHU��WKH�WH[W�GRHVQ¶W�GHVFULEH�WKH�LQQRYDWLYH�VWUDWHJ\�WRSLF��,W�RQO\�PHQWLRQV�LW�
LQ�VRPH�RI�WKH�DUWLFOH�VHFWLRQV�LQGLYLGXDOO\�DQG�VXSHUILFLDOO\�

,Q�WKH�VWXGLHV�E\�7LSX�	�)DQWD]\���������%RFTXHW�HW�DO���������DQG�)DQJ��6FKDXPEXUJ�
	�)MHOOVWU|P���������WKH�WHUP�LV�GLVFXVVHG�RQO\�RQFH�DQG�SUHVHQWHG�LQ�RQO\�RQH�RI�WKH�VWXG\¶V�
VHFWLRQV��ZKLFK�VKRZV�D�ODFN�RI�WKH�WRSLF¶V�GLVFXVVLRQ�
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�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

5HVHDUFKHV�UHODWHG�WR�WKH�HQWUHSUHQHXULDO�VWUDWHJ\�DQG�LQQRYDWLYH�VWUDWHJ\

7KLV� LWHP� SUHVHQWV� VRPH� DSSURDFKHV� WR� WKH� UHVHDUFKHV� UHODWHG� WR� WKH� HQWUHSUHQHXULDO�
VWUDWHJ\� DQG� LQQRYDWLYH� VWUDWHJ\�� 7KHVH� ZRUNV� LGHQWLILHG� HOHPHQWV� ZKLFK� FRPSULVH� IXWXUH�
VWXGLHV¶�FRQFHSWV��W\SHV��PRGHOV�� WUHQGV�DQG�JDSV��PDNLQJ� LW� LPSRUWDQW�WR� HPSKDVL]H WKDW�WKH�
WRSLFV�ZKLFK�ZHUH�WKLV�VWXG\¶V�REMHFW�ZHUH�DQDO\]HG LQ�WKH�WH[W�LQ�D�FHQWUDO�ZD\�RU�DV�D�VXSSRUW�
PHWKRG�IRU�D�PDFUR�GLVFXVVLRQ�

&RQFHSWV�RI�HQWUHSUHQHXULDO�VWUDWHJ\�DQG�LQQRYDWLYH�VWUDWHJ\

6WUDWHJ\�FDQ�EH�GHILQHG�DV�WKH�SURFHVV�WKURXJK�ZKLFK�H[HFXWLYHV�FUDIW�D�VHW�RI�DFWLYLWLHV�
LQ� RUGHU� WR� FUHDWH� DQG� FDSWXUH� YDOXH�� JHQHUDWH� PLVVLRQV� DQG� REMHFWLYHV�� JXLGH� WKH�
LPSOHPHQWDWLRQ� RU� WKH� LQWHJUDWLRQ� RI� UHVRXUFHV� �/L� DQG� /L�� ������ /HH� DQG� /LX�� ������ DQG�
1HZEHUW�� ������� +RZHYHU�� LQ� RUGHU� IRU� WKH� EHQHILWV� WR� EH� HQDEOHG�� LW� LV� QHFHVVDU\� WKDW� WKH�
PDQDJHPHQW�FRRUGLQDWHV�WKH�VWUDWHJLHV�DFFRUGLQJ�WR�HQWUHSUHQHXULDO�HIIRUWV��ZLWK�QR�OLPLWV�WR�
H[SORUH�QHZ�EXVLQHVV�RSSRUWXQLWLHV��EHLQJ�SODFHG�LQ�D�ZD\�WKH\�FDQ�LGHQWLI\�WKH�UHDO� LQWHUHVW�
GRPDLQV�IRU�WKH�RUJDQL]DWLRQ��.HOOH\���������

1HZ� FRUSRUDWH� VFHQDULRV� FDQ� EH� WUDFHG� WKURXJK� HQWUHSUHQHXULDO� VWUDWHJLHV� DQG�RU�
JXLGHG�VWUDWHJLHV�IRU�WKH�LQQRYDWLRQ��=KDQJ��������

$FFRUGLQJ� WR�6WHIIHQV��'DYLGVVRQ�	�)LW]VLPPRQV� �������� HQWUHSUHQHXULDO� VWUDWHJ\� LV�
WKH� VLPXOWDQHRXV� VHDUFK� IRU� RSSRUWXQLWLHV� DQG� FRPSHWLWLYH� DGYDQWDJH�� PDNLQJ� WKH� HQWLW\¶V�
JURZWK� DQG� SURILWDELOLW\� SRVVLEOH�� 2Q� WKH� RWKHU� KDQG�� /L� 	� /L� ������� FRQFHSWXDOL]HV
HQWUHSUHQHXULDO�VWUDWHJ\�DV�D�ZD\�WR�VWUDWHJ\�GHYHORSPHQW�IRU�WKH�DFTXLVLWLRQ�RI�WKH�SURFHVVHV��
PHWKRGV� DQG� RUJDQL]DWLRQDO� VW\OHV�� DGRSWHG� IRU� WKH� VWUDWHJLF� GHFLVLRQV¶� GHYHORSPHQW� DQG�
LPSOHPHQWDWLRQ��

7KLV�ZD\��LW�LV�XQGHUVWRRG�WKDW�WKH�HQWUHSUHQHXULDO�VWUDWHJ\�VHDUFKHV�IRU�WKH�FUHDWLRQ�RI�
ULFKQHVV�E\�WDNLQJ�ULVN\�GHFLVLRQV�� LQQRYDWLRQ�DQG�SUR�DFWLYLW\��DV�ZHOO�DV�RWKHU�DVSHFWV�VXFK�
DV�JXLGDQFH�IRU�OHDUQLQJ��HPSOR\HHV¶�SDUWLFLSDWLRQ�DQG�WUDLQLQJ��:LOOLDPV�DQG�/HH���������

6WXGLHV�'HYHORSHG�%\�/HH�	�/LX� �������3RLQW�7R�:RUNV�%\�/L�HW�DO�� ��������'HVV��
/XPSNLQ��&RYLQ���������+DUW��������	�0LOOHU���������ZKLFK�DGG�WKDW�WKH�GHYHORSPHQW�RI�DQ�
HQWUHSUHQHXULDO� VWUDWHJ\� LQYROYHV� DQ� DWWLWXGH� RU� VRPH� ZLOOLQJQHVV� IRU� WKH� LQQRYDWLRQ� RI�
SURGXFWV�� SURFHVVHV� DQG� PDUNHW�� FRPPLWPHQW�� SUR�DFWLYLW\�� ULVN\� GHFLVLRQV� DQG� WKH�
LPSOHPHQWDWLRQ� RI� QHZ� VWUDWHJLHV�� $V� REVHUYHG�� WKH� FUHDWLRQ� RI� DQ� HQWUHSUHQHXULDO� VWUDWHJ\�
HQFRPSDVVHV� D� UDQJH� RI� DFWLYLWLHV� SHUIRUPHG� E\� WKH� RUJDQLVDWLRQV� ZLWK� WKH� REMHFWLYH� WR�
IRUPXODWH� DQG� HQDFW� VWUDWHJLF� PLVVLRQV� DQG� JRDOV�� LQFOXGLQJ� DQDO\VLV�� SODQQLQJ��
LPSOHPHQWDWLRQ�DQG�GHFLVLRQV��ZKLFK�DUH�LQGLVSHQVDEOH�IDFWRUV�IRU�WKH�LPSOHPHQWDWLRQ�RI�WKLV�
W\SH�RI�VWUDWHJ\�DQG�FDQ�EH�D�FULWLFDO�WRRO�IRU�WKH�RUJDQL]DWLRQ¶V EXVLQHVV�VXFFHVV�

,W� VKRXOG� EH�PHQWLRQHG� WKDW� WKLV� WRSLF� RQO\� SUHVHQWHG� FRQFHSWV� RI� DQ� HQWUHSUHQHXULDO�
VWUDWHJ\� GXH� WR� WKH� IDFW� WKDW�� DPRQJ� WKH� DUWLFOHV� DQDO\]HG�� WKHUH� ZHUH� QR� GHILQLWLRQV� DERXW�
LQQRYDWLYH�VWUDWHJ\�

7\SHV�RI�HQWUHSUHQHXULDO�VWUDWHJ\�DQG�LQQRYDWLYH�VWUDWHJ\

$V�IRU�WKH�W\SHV�RI�HQWUHSUHQHXULDO�VWUDWHJ\��LW�ZDV�SRVVLEOH�WR�LGHQWLI\�WKH�RII�VKRULQJ
DQG� WKH�FRUSRUDWH�W\SHV��7KH�DUWLFOH� E\�5R]D��%RVFK�	�9ROEHUGD� �������KLJKOLJKWHG� WKH� RII�
VKRULQJ VWUDWHJ\�� D� WHFKQLTXH� WKDW� SURSRVHV� WKH� UHORFDWLRQ�� ZKLFK� LV� WKH� GLVSODFHPHQW� RI�
EXVLQHVV� SURFHVVHV� IURP� RQH� FRXQWU\� WR� DQRWKHU� DQG� LV� XQGHUVWRRG� DV� D� PDFUR� W\SRORJ\��
DOORFDWHG�LQ�WKH�HQWUHSUHQHXULDO�VWUDWHJ\��$QRWKHU�W\SH�RI�VWUDWHJ\�DSSURDFKHG�E\�,UHODQG�HW�DO��
������� DQG� KLJKOLJKWHG� E\� 8UEDQ� ������� LQYROYHV� WKH� HQWUHSUHQHXULDO� FRUSRUDWH� VWUDWHJ\��
GLVFORVHG� DV� D� UHOLDEOH� SHUVSHFWLYH� E\� WKH� HQWLUH� RUJDQL]DWLRQ�� ZKLFK� REVHUYHV� WKH�



^ŽƵƐĂ�Ğƚ�Ăůͮ͘ϭϮϬ
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�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

HQWUHSUHQHXULDO� EHKDYLRU WKDW� SXUSRVHIXOO\� DQG� FRQWLQXDOO\� UHMXYHQDWHV� WKH� RUJDQL]DWLRQ E\�
VKDSLQJ� WKHLU� RSHUDWLRQV¶� VFRSH� WKURXJK� HQWUHSUHQHXULDO� RSSRUWXQLWLHV¶� DSSUHFLDWLRQ� DQG�
H[SORUDWLRQ�

$V�IRU�WKH�LQQRYDWLYH�VWUDWHJLHV��WKUHH�RI�WKHP�DUH�KLJKOLJKWHG��7KH�ILUVW�RQH��VWUXFWXUHG
E\� +XDQJ�� &KRX� 	� /HH� �������� FRQFHSWXDOL]HG DV� H[LVWLQJ� RUJDQL]DWLRQDO UHVRXUFHV� WR�
LPSURYH� WKH� LQQRYDWLRQ� FDSDELOLW\� DQG� GHYHORSHG� LQ� WKUHH� VWHSV�� VWUXFWXULQJ�� JURXSLQJ� DQG�
OHYHUDJH�DFWLYLWLHV�ZLWK�WKH�REMHFWLYH�WR�FUHDWH�YDOXH�GXULQJ�WKH�SURFHVV��7KHQ��3HxDOYHU�HW�DO��
�������GHYHORSHG�DQG�SURYHG�WKH�K\SRWKHVLV�WKDW�WKH�LPSOHPHQWDWLRQ�RI�SUDFWLFHV�LQ�&65�KDV�
D�PHDQLQJIXO�DQG�SRVLWLYH�LQIOXHQFH�RQ�WKH�LQQRYDWLRQ�VWUDWHJ\�

/DVWO\�� WKHUH� LV� WKH� LQFOXVLRQ�RI�HQYLURQPHQWDO� LQQRYDWLRQ�SUDFWLFHV� E\�'H�0DUFKL�	�
*UDQGLQHWWL� ��������ZKR�FDWDORJXHG�FKDUDFWHULVWLFV� IRU� WKH� LGHQWLILFDWLRQ�RI�JUHHQ� LQQRYDWLYH�
FRPSDQLHV��ZKLFK�DUH���,��KDYLQJ�D�NQRZOHGJH�VWUDWHJ\�WKDW�LV�GLIIHUHQW�IURP�RWKHU�LQQRYDWLYH�
FRPSDQLHV¶���,,��LQYHVWLQJ�LQ�5	'�FRQWLQXRXVO\���,,,��WUDLQLQJ�PRUH�WKHLU�HPSOR\HHV�ZLWK�WKH�
REMHFWLYH� WR� LPSURYH� SURGXFWV� RU� VHUYLFHV� RIIHUHG�� �,9�� KDYLQJ� D� KLJKHU� YDORUL]DWLRQ RI�
H[WHUQDO�FRPSDQLHV�DV�D�VRXUFH�RI�NQRZOHGJH�RQ�LQQRYDWLRQ��DQG��,9��KDYLQJ�D�ZLGHU�FKDLQ�RI�
SDUWQHUV�DQG�FRRSHUDWLRQ�ZLWK�DVVRFLDWHV�

7KLV�ZD\�� DQG� KDYLQJ� LQ�PLQG� WKDW�RQO\� IRXU� DUWLFOHV� SUHVHQWHG� W\SRORJLHV�� LW� FDQ� EH�
LQIHUUHG� WKDW� WKH\� GLGQ¶W� IRFXV� RQ� WKH� W\SHV� RI� HQWUHSUHQHXULDO� VWUDWHJLHV� DQG� LQQRYDWLYH�
VWUDWHJLHV�

(PSLULF�PRGHOV�LQYROYLQJ�HQWUHSUHQHXULDO�VWUDWHJLHV�DQG�LQQRYDWLYH�VWUDWHJLHV

7KLV� WRSLF� SUHVHQWV� WKH� HPSLULF� PRGHOV� WKDW� LQYROYH� HQWUHSUHQHXULDO� DQG� LQQRYDWLYH�
VWUDWHJLHV�KLJKOLJKWHG�E\�WKH�ZRUNV�DQDO\]HG E\�WKLV�UHVHDUFK��6HYHQ�PRGHOV�ZHUH�LGHQWLILHG��
)RXU�RI� WKHVH�UHIHU� WR�HQWUHSUHQHXULDO� VWUDWHJLHV�DQG�WKH�RWKHUV�UHIHU� WR�LQQRYDW LYH�VWUDWHJLHV��
VKRZQ�DV�IROORZV�

7KH� ILUVW�PRGHO� LGHQWLILHG� LQ� WKLV� UHVHDUFK¶V� DQDO\VLV�� GLUHFWHG� WR� WKH� HQWUHSUHQHXULDO�
VWUDWHJ\��ZDV�GHYHORSHG�E\�.HOOH\��������DQG�DLPHG�DW�RUJDQL]DWLRQV�ZLWK�ORZ�RU�LQDGHTXDWH�
HQWUHSUHQHXULDO�FDSDELOLWLHV��DV�VKRZQ�LQ�)LJXUH����

)LJXUH����$Q�HQWUHSUHQHXULDO�VWUDWHJ\�PRGHO��
'DWD�EDVHG�RQ��.HOOH\�������

7KH�PRGHO�ZDV�GHVLJQHG�WR�KHOS�EXLOG�DQG�VXSSRUW�HQWUHSUHQHXULDO�FDSDELOLWLHV��VR�WKDW�
WKH�FRPSDQ\ PD\�DGYDQFH� LQ�WKH�EXVLQHVV�PDUNHW��7KXV�� LW� LV� LPSRUWDQW�WR�KLJKOLJKW� WKDW�WKH�
FRQYHQWLRQDO�RUJDQL]DWLRQ FKDQJHV�LQWHUQDOO\�DQG�H[WHUQDOO\�E\�FRQQHFWLQJ�WR�HQWUHSUHQHXULDO�



^ŽƵƐĂ�Ğƚ�Ăůͮ͘ϭϮϭ
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�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

SURFHVVHV��HQWUHSUHQHXULDO�VWUDWHJLHV�DQG�HQWUHSUHQHXULDO�VWUXFWXUHV��)ROORZLQJ�WKLV�PRGHO��WKH�
PDQDJHUV� FDQ� EXLOG� XS� VWUDWHJLHV� DFFRUGLQJ� WR� VWUXFWXUDO� DQG� SURFHVVXDO� FRQWH[WV� IURP�HDFK�
LQVWLWXWLRQ��VR�WKDW�WKHUH�PD\�EH� LPSURYHPHQWV�DQG�DGMXVWPHQWV� LQ�WKH�FDVH�RI�GHYHORSPHQWV�
DQG�FKDQJHV�LQ�WKH�RUJDQL]DWLRQDO HQYLURQPHQW�

7KHQ��WKHUH�LV�WKH�PRGHO�GHVLJQHG�E\�6X�HW�DO����������ZKR�FDWDORJXHG�QLQH�DVSHFWV�WR�
EH� REVHUYHG� IRU� GHWHUPLQLQJ� DQ� HQWUHSUHQHXULDO� VWUDWHJ\�� ZKLFK� DUH�� D� VWURQJ� HPSKDVLV� RQ�
5	'��OHDGHUVKLS�DQG�LQQRYDWLRQV��FKDQJHV�LQ�WKH�SURGXFWV¶�OLQH��W\SHV�TXDQWLW\�RI�SURGXFWV���
SUL]LQJ�FUHDWLYH�VROXWLRQV�LQVWHDG�RI�FRQYHQWLRQDO�RQHV�IRU�WKH�VROXWLRQ�RI�SUREOHPV��LQFHQWLYH�
WR� LQQRYDWLYH� PDUNHWLQJ� VWUDWHJ\� GHYHORSPHQW�� LQWURGXFWLRQ� RI� QHZ� SURGXFWV�VHUYLFHV��
WHFKQLTXHV� DQG� WHFKQRORJLHV�� WKH� EHOLHI� WKDW� FKDQJHV� HQDEOH� QHZ� PDUNHW� RSSRUWXQLWLHV��
LQFHQWLYH�IRU�KLJK�ULVN�SURMHFWV��ZLWK�YHU\�KLJK�FKDQFHV�RI�SD\EDFN��DQG�GHYHORSPHQW�RI�WKH�
DFWLRQV� UHODWHG� WR� QDWXUH� DQG� WKH� HQYLURQPHQW�� )URP� WKH� DXWKRUV¶� SHUFHSWLRQ�� WKHVH� DVSHFWV�
PXVW�EH�REVHUYHG�XSRQ�WKH�DGRSWLRQ�RI�DQ�HQWUHSUHQHXULDO�VWUDWHJ\�

2Q� WKH� RWKHU� KDQG�� WKH� VWXG\� E\� :\N� 	� $GRQLVL� ������� DSSOLHG� D� &RUSRUDWH�
(QWUHSUHQHXUVKLS�$VVHVVPHQW�,QVWUXPHQW��&($,��GHYHORSHG�LQ�WKH�8QLWHG�6WDWHV�E\�+RUQVE\��
.XUDWNR� 	� =DKUD� ������� LQ� D� VDPSOH� RI� HQWHUSULVHV� IURP� 6RXWK� $IULFD�� 7KLV� LQVWUXPHQW�
HYDOXDWHV�WKH� LPSOHPHQWDWLRQ�RI�D�FRUSRUDWH�HQWUHSUHQHXULDO� VWUDWHJ\��VWUXFWXUHG�DFFRUGLQJ�WR�
ZKDW�LV�GHVFULEHG�LQ�)LJXUH���

)LJXUH����$Q�HQWUHSUHQHXULDO�VWUDWHJ\�PRGHO��
'DWD�EDVHG�RQ�+RUQVE\��.XUDWNR�DQG�=DKUD��������

$FFRUGLQJ�WR�WKLV�PRGHO��WKHVH�HOHPHQWV�PXVW�EH�WDNHQ�DV�D�EDVLV�IRU�WKH�GHYHORSPHQW�
RI�DQ�HQYLURQPHQW�WKDW�LV�IDYRUDEOH WR�WKH�DSSHDUDQFH�RI�HQWUHSUHQHXULDO�VWUDWHJLHV��$FFRUGLQJ�
WR�+RUQVE\��.XUDWNR�	�=DKUD���������WKLV�VWXG\�SRLQWV�RXW�WR�ILYH�VWDEOH�RUJDQL]DWLRQDO IDFWRUV�
�PDQDJHPHQW� VXSSRUW� ZRUN� GLVFUHWLRQ�DXWRQRP\�� UHZDUG�VXSSRUW�� WLPH� DYDLODELOLW\� DQG�
RUJDQL]DWLRQDO OLPLWV�� ZKLFK� PXVW� EH� DFNQRZOHGJHG� XSRQ� WKH� SURPRWLRQ� RI� WKH� LQWHUQDO�
RUJDQL]DWLRQDO HOHPHQWV�WKDW�OHDG�WKH�PDQDJHUV�WR�SURPRWH�DQ�HQWUHSUHQHXULDO�DFWLYLW\�

7KURXJK� WKH� DSSOLFDWLRQ� RI� WKLV� LQVWUXPHQW�� WKH� UHVXOWV� RI� WKH� VWXG\� E\� :\N� DQG�
$GRQLVL� ������� LGHQWLILHG� HLJKW� IDFWRUV� LQVWHDG� RI� ILYH�� WKXV� FRQFOXGLQJ� WKDW� WKH� FXOWXUH� RI�
ORFDOLW\� LQIOXHQFHV� WKH� HQWUHSUHQHXULDO� SURFHVV¶� LPSOHPHQWDWLRQ� SURFHGXUH�� 7KH� QHZ� IDFWRUV�
ZHUH�� GLVFUHWLRQ�� PDQDJHPHQW� VXSSRUW� DQG� ULVN� DFFHSWDQFH�� UHZDUG�VXSSRUW�� LQQRYDWLYH�
LQLWLDWLYHV��ILQDQFLDO�VXSSRUW��WLPH�DYDLODELOLW\��RUJDQLVDWLRQDO�OLPLWV�DQG�LQDGHTXDWH�WLPLQJ�
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�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

7KH�UHVHDUFK�E\�/HH�	�/LX��������VXJJHVWV�WKH�FUHDWLRQ�RI�D�EXVLQHVV�PRGHO�LQ�ZKLFK�
WKH�PDQDJHUV¶�UDWLRQDOLW\�PD\�DWWUDFW�PDUNHW�RSSRUWXQLWLHV�DQG�LPSURYH�FULWLFDO�IDFWRUV�WKDW�DUH�
SUHVHQW� LQ� WKH� RUJDQL]DWLRQ�� ZLWK� WKH� REMHFWLYH� WR� PRXOG� D� FRPSHWLWLYH� DGYDQWDJH�� ,Q� WKLV�
PRGHO�� WKH� HQWUHSUHQHXULDO� VWUDWHJ\� LV� VHHQ� DV� D� PRGHUDWH� SRZHU� EHWZHHQ� PDQDJHULDO�
FDSDELOLW\�DQG�FRPSHWLWLYH�DGYDQWDJH��7KXV��WKH�HQWUHSUHQHXULDO�VWUDWHJ\�LV�VWURQJO\�UHODWHG�WR�
WKH�PDQDJHULDO�EHKDYLRU DQG�WR�WKH�GHYHORSPHQW�RI�VWUDWHJLHV�FRQQHFWHG�WR�WKH�RUJDQL]DWLRQ¶V�
FRPSHWLWLYHQHVV��DFFRUGLQJ�WR�)LJXUH���

)LJXUH����$Q�HQWUHSUHQHXULDO�VWUDWHJ\�PRGHO��
'DWD�EDVHG�/HH�DQG�/LX��������

$V�IRU�WKH�HPSLULF�PRGHO�LQYROYLQJ�LQQRYDWLYH�VWUDWHJLHV��WKHUH�LV�WKH�PRGHO�VXJJHVWHG�
E\� +VLHK� 	 .XQJ� �������� ZKR� FDUULHG� RXW� D� UHVHDUFK� WKDW� HPSOR\V� WKH� 6RFLDO� &RJQLWLYH�
7KHRU\� �6&7�� DQG� WKH� )X]]\� 7KHRU\� �)7�� DORQJ� ZLWK� WKH� 0XOWL�&ULWHULD� 'HFLVLRQ�0DNLQJ�
0HWKRGRORJ\� �0&'0��� ZLWK� WKH� REMHFWLYH� WR� HYDOXDWH� WKH� KLHUDUFKLFDO� UHODWLRQV� XQGHU� WKH�
OLJKW�RI LQQRYDWLYH�VWUDWHJLHV�WKDW�LQYROYH�WKH�ODERXU�UHYROXWLRQ¶V�GRPLQR�HIIHFW��DFFRUGLQJ�WR�

)LJXUH����$Q�LQQRYDWLYH�VWUDWHJ\�PRGHO��
'DWD�EDVHG�+VLHK�DQG�.XQJ��������

7KH� UHVHDUFK¶V� IRFXV� FRQVLVWV� RI� VHOHFWLQJ� WKH� EHVW� LQQRYDWLYH� VWUDWHJ\� EDVHG� RQ� WKH�
0XOWL�&ULWHULD� 'HFLVLRQ� 0DNLQJ� 0HWKRGRORJ\� �0&'0��� 7KH� LQQRYDWLYH� VWUDWHJLHV� ZHUH�
UHODWHG�EDVHG�RQ�WKH�KXPDQ�UHVRXUFHV¶�DUHD�DQG�RQ�WKH�KLHUDUFKLFDO�UHODWLRQVKLSV��ZKLFK�KDG�WR�
DGDSW�WR�HDFK�DVVHVVDEOH�FULWHULRQ�DFFRUGLQJ�WR�SHHUV¶�SHUIRUPDQFH��



^ŽƵƐĂ�Ğƚ�Ăůͮ͘ϭϮϯ
ϭϬ͘ϮϬϰϬϭͬƌĂƐŝ͘ϲ͘Ϯ͘ϰϮϱ

�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

6XEVHTXHQWO\�� WKH� PRGHO� E\� 3HxDOYHU�� &RQHVD� 	� 1LHWR� ������� ZDV� REVHUYHG� DQG� LW�
WHVWV�WKH�IROORZLQJ�K\SRWKHVHV��WKH�LPSOHPHQWDWLRQ�RI�&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\��&65��
SUDFWLFHV� KDV� D� PHDQLQJIXO� DQG� SRVLWLYH� LQIOXHQFH� RQ� LQQRYDWLRQ� VWUDWHJ\�� WKH� &65� KDV� D�
SRVLWLYH� LQIOXHQFH� RQ� WKH� DJULEXVLQHVV¶� FRPSDQLHV¶� FRRSHUDWLRQ�� WKH� FRRSHUDWLRQ� SRVLWLYHO\�
LQIOXHQFHV� WKH�DJULEXVLQHVV� LQQRYDWLRQ�� WKH�DJULEXVLQHVV� LQQRYDWLRQ�SRVLWLYHO\� LQIOXHQFHV� WKH�
FRPSDQLHV¶�HFRQRPLF�SHUIRUPDQFH�DQG�WKH�DJULEXVLQHVV�FRRSHUDWLRQ�SRVLWLYHO\�LQIOXHQFHV�WKH�
FRPSDQLHV¶�HFRQRPLF�SHUIRUPDQFH��)LJXUH����

)LJXUH����$Q�LQQRYDWLYH�VWUDWHJ\�PRGHO��
'DWD�EDVHG�3HxDOYHU��&RQHVD�DQG�1LHWR�������

7KH�UHVXOWV�DIWHU�WKH�DSSOLFDWLRQ�RI�WKLV�PRGHO�VKRZ�WKDW�WKH�K\SRWKHVHV�DUH�DFFHSWHG��
DFFRUGLQJ�WR�WKH�PRGHO�SUHVHQWHG��,W�VKRXOG�EH�KLJKOLJKWHG�WKDW�WKH�VWXG\¶V�PDLQ�K\SRWKHVLV�LV�
WKH�DSSURDFK�RI�WKH�FRUSRUDWH�VRFLDO�UHVSRQVLELOLW\�DV�DQ�LQQRYDWLRQ�VWUDWHJ\�

/DVWO\�� -DUUDU�	 6PLWK� ������� FKHFNHG� WKH� LPSRUWDQFH� RI� LQQRYDWLRQ� IRU� FRPSDQLHV�
WKDW� IROORZ� HQWUHSUHQHXULDO� VWUDWHJLHV� RI� JXLGDQFH�� HVSHFLDOO\� LQ� WKH� LPSOHPHQWDWLRQ� RI�
PDQDJHULDO�WRROV��7KH�SURSRVLWLRQ�RI�WKH�PRGHO�GHYHORSHG�LQ�WKLV�UHVHDUFK�SURFHHGHG�EDVHG�RQ�
WKH�IROORZLQJ�K\SRWKHVHV��LQQRYDWLRQ�SURYLGHV�LPSRUWDQFH�WR�WKH�XVH�RI�DQ�LQFOXVLYH�EXGJHW�LQ�
RUJDQLVDWLRQV�ZLWK�HQWUHSUHQHXULDO�VWUDWHJLHV��+�D���LQQRYDWLRQ�SURYLGHV�LPSRUWDQFH�WR�WKH�XVH�
RI� WKH� %DODQFHG� 6FRUH� &DUG� �%6&�� LQ� RUJDQLVDWLRQV� ZLWK� HQWUHSUHQHXULDO� VWUDWHJLHV� �+�E���
LQQRYDWLRQ� SURYLGHV� LPSRUWDQFH� WR� WKH� XVH� RI� %6&� LQ� RUJDQLVDWLRQV� ZLWK� HQWUHSUHQHXULDO�
VWUDWHJLHV� �+�F��� LQQRYDWLRQ� SURYLGHV� LPSRUWDQFH� WR� WKH� XVH� RI� 7RWDO� 4XDOLW\� 0DQDJHPHQW�
�740��LQ�RUJDQLVDWLRQV�ZLWK�HQWUHSUHQHXULDO�VWUDWHJLHV��+�G���LQQRYDWLRQ�SURYLGHV�LPSRUWDQFH�
WR� WKH� XVH� RI� -XVW� LQ� 7LPH� �-L7�� LQ� RUJDQLVDWLRQV� ZLWK� HQWUHSUHQHXULDO� VWUDWHJLHV� �+�H��� 	�
LQQRYDWLRQ� HQDEOHV� WKH� SHUIRUPDQFH� LPSURYHPHQW� LQ� RUJDQLVDWLRQV� ZLWK� HQWUHSUHQHXULDO�
VWUDWHJLHV��+����7KH�VWXG\�K\SRWKHVHV�DUH�UHSUHVHQWHG�DFFRUGLQJ�WR�)LJXUH���



^ŽƵƐĂ�Ğƚ�Ăůͮ͘ϭϮϰ
ϭϬ͘ϮϬϰϬϭͬƌĂƐŝ͘ϲ͘Ϯ͘ϰϮϱ

�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

)LJXUH����$Q�LQQRYDWLYH�VWUDWHJ\�PRGHO�
'DWD�EDVHG�-DUUDU�	�6PLWK��������

%DVHG�RQ�WKLV�PRGHO��LW�LV�SRVVLEOH�WR�VHH�WKDW�RQO\�WKH�$%&�YDULDEOH�GLGQ¶W�SUHVHQW�DQ\�
VLJQLILFDQFH�� ZKLFK�� DFFRUGLQJ� WR� WKH� DXWKRUV�� PD\� EH� DVVRFLDWHG� ZLWK WKH� FRVW� DQDO\VLV¶�
IOH[LELOLW\��,W�VKRXOG�EH�PHQWLRQHG�WKDW�WKLV�PRGHO�UHSUHVHQWV�WKH�LQQRYDWLRQ�LPSRUWDQFH�LQ�WKH�
FRPSDQLHV�ZLWK�HQWUHSUHQHXULDO�JXLGDQFH�

7KXV�� LW�FDQ�EH�FRQFOXGHG�WKDW��IURP�WKH�PRGHOV�SUHVHQWHG�� WKHUH�LV�D�JUHDW�YDULHW\�RI�
PHDVXUHPHQW� DQG� VWUXFWXULQJ�� +RZHYHU�� WKH\� FRQYHUJH� WR� WKH� VDPH� SRLQW�� ZKLFK� LV� WKH�
HQWUHSUHQHXULDO�VWUDWHJLHV¶�SURFHVV�GHVFULSWLRQ�DQG�LQQRYDWLYH�VWUDWHJLHV�

6WXG\�WUHQGV�RQ�HQWUHSUHQHXULDO�VWUDWHJLHV�DQG�LQQRYDWLYH�VWUDWHJLHV

7KH�UHVHDUFK�WUHQGV�SUHVHQWHG�LQ�WKH�DQDO\]HG ZRUNV�XVHG�WKH�926 YLHZHU�VRIWZDUH�WR�
SRLQW�RXW�WKH�FOXVWHUV�E\�LGHQWLI\LQJ�WKH�ZRUGV�ZKLFK�FDPH�XS�IURP�WLWOHV�DQG�DEVWUDFWV��WKDW�LV��
WKH�HOHPHQWV�ZKLFK�DUH�VRPHKRZ�GLUHFWO\�RU�LQGLUHFWO\�FRQQHFWHG�

)RXU� FOXVWHUV� ZHUH� LGHQWLILHG� RXW� RI� WKH� WRWDO� RI ��� WHUPV�� EHVLGHV� ���� OLQNV� RU�
FRQQHFWLRQ�RFFXUUHQFH�HOHPHQWV��GLVWULEXWHG�DFFRUGLQJ�WR�7DEOH���DQG�WKURXJK�D�FOXVWHUV¶�PDS�
LQ�)LJXUH���

7DEOH����$�FOXVWHUV¶�UHODWLRQVKLS��

&OXVWHU������LWHPV� &OXVWHU������LWHPV� &OXVWHU������LWHPV� &OXVWHU������LWHPV�
$XWKRU $UWLFOH )LUP &RRUSRUDWLRQ

)DPLO\�%XVLQHVV (QWUHSUHQHXU *URZWK )OH[LELOLW\
,QGLFDGRU (QWUHSUHQHXUVKLS 3URILWDELOLW\ 3HUIRPDQFH

,QQRYDWLYHQHVV (QYLURQPHQW 7LPH 5HODWLRQVKLS
,QWHUQDWLRQDOL]DWLRQ ,QQRYDWLYH�6WUDWHJ\

9DOXH 2UJDQL]DWLRQ
'DWD�EDVHG�RQ�926 YLHZHU���������

&OXVWHUV���DQG���GHVHUYH�VRPH�VSHFLDO�DWWHQWLRQ�VLQFH�WKH\�KLJKOLJKW�PRUH�HPSKDWLFDOO\�
WKH� WHUPV� FRUUHODWHG� WR� WKLV� UHVHDUFK¶V� WRSLF�� VXFK� DV� ³LQQRYDWLYHQHVV´�� ³HQWUHSUHQHXU´��
³HQWUHSUHQHXUVKLS´�DQG�³LQQRYDWLYH�VWUDWHJ\´�



^ŽƵƐĂ�Ğƚ�Ăůͮ͘ϭϮϱ
ϭϬ͘ϮϬϰϬϭͬƌĂƐŝ͘ϲ͘Ϯ͘ϰϮϱ

�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

)LJXUH����$�FOXVWHUV¶�PDS�KLJKOLJKWLQJ�WKH�RFFXUUHQFH�RI�WHUPV�IURP�WLWOHV�DQG�DEVWUDFWV��
'DWD�EDVHG�RQ�926 YLHZHU���������

&OXVWHU� ��� UHSUHVHQWHG� E\� WKH� FRORU UHG�� KLJKOLJKWV� WKH� WHUPV� ³LQQRYDWLYHQHVV´��
³LQWHUQDWLRQDOL]DWLRQ´� DQG� WKH� WHUP� ³IDPLO\� EXVLQHVV´�� VKRZLQJ� WKDW� VRPH�RI� WKHP� DQDO\]HG
VWXG\�ZRUNV�RQ�WKHVH�SHUVSHFWLYHV��7KH�DUWLFOH�WKDW�GHDOV�ZLWK� IDPLO\�EXVLQHVVHV� LV� WKH�VWXG\�
SHUIRUPHG�E\�6LQJK�	�.RWD���������ZKLFK�DSSURDFKHV�D�UHVRXUFHV¶�GHSHQGHQF\�VWUXFWXUH�IRU�
IDPLO\� EXVLQHVVHV¶� LQQRYDWLRQ� DQG� LQWHUQDOL]DWLRQ LQ� ,QGLD�� REVHUYLQJ� WKHVH� FRPSDQLHV¶�
VXUYLYDO� DQG� WKHLU� FDSDFLW\� WR� GHYHORS� LQQRYDWLYH� VWUDWHJLHV� DV� D� FRPSHWLWLYH� DGYDQWDJH��
LGHQWLI\LQJ� ZKLFK� IDPLO\� EXVLQHVVHV� DUH� PRUH� LQQRYDWLYH� DQG� LQWHUQDWLRQDOL]HG ZKHQ�
FRPSDUHG� WR�QRQ�IDPLO\� EXVLQHVVHV��$QRWKHU�KLJKOLJKW� LV� IRU� WKH�\RXQJHU� IDPLO\� EXVLQHVVHV��
ZKLFK�WHQG�WR�EH�HYHQ�PRUH�LQQRYDWLYH��7KLV�VWXG\�ZRUNHG�ZLWK�WKH�UHVRXUFH�EDVHG�WKHRU\�DQG�
WKH�QHZ�OHDUQLQJ�DGYDQWDJHV¶�WKHRU\�

&OXVWHU����UHSUHVHQWHG�E\�WKH�FRORU�JUHHQ��EULQJV�WHUPV�VXFK�DV�³HQWUHSUHQHXUVKLS´�DQG�
³LQQRYDWLYH� VWUDWHJLHV´�� VKRZLQJ� D� FRQQHFWLRQ� EHWZHHQ� WKHVH� WZR� LWHPV�� 7KLV� DQDO\VLV� DOVR�
KLJKOLJKWV� WKH� ³HQYLURQPHQW´� WHUPLQRORJ\�� VSHDNLQJ� DERXW� WKH� VWXGLHV� UHODWHG� WR� WKH�
RUJDQL]DWLRQV¶V VRFLDO�UHVSRQVLELOLW\�

7KH� VWXGLHV�ZKLFK� EURXJKW� XS� VXFK� ILQGLQJV�ZHUH� WKH� RQHV� E\�6RQJ��$XJXVWLQH� DQG�
<DQJ���������KLJKOLJKWLQJ�WKDW��LQ�WKH�PLQH�GLJJLQJ�VHFWRU��WKH�DGRSWLRQ�RI�DQ�HQYLURQPHQWDO�
LQQRYDWLYH� VWUDWHJ\� LQ� QHZ� VPDOO� VL]H� HQWHUSULVHV� PD\� KHOS� WR� DQVZHU� VRPH� H[LVWLQJ�
XQFHUWDLQWLHV� LQ� WKH� EXVLQHVV� PDUNHW�� WKXV� LPSURYLQJ� WKH� HQWLW\¶V� SHUIRUPDQFH�� )URP� WKH�
HQYLURQPHQWDO� LQQRYDWLRQ� SHUVSHFWLYH�� 'H� 0DUFKL� 	� *UDQGLQHWWL� ������� EURXJKW� RYHU� D�
UHVHDUFK�RQ�NQRZOHGJH� VWUDWHJLHV� UHODWHG� WR�WKH�HQYLURQPHQWDO� LQQRYDWLRQ�DV� WKH�FDSDFLW\� WR�
LQWURGXFH�HQYLURQPHQWDO�LQQRYDWLRQ�SUDFWLFHV�OLNH�WKH�LQQRYDWLYH�VWUDWHJ\��2Q�WKH�RWKHU�KDQG��
3HxDOYHU� HW� DO�� ������� DSSURDFKHG� WKH� VRFLDO� UHVSRQVLELOLW\�� EULQJLQJ� LQ� WKHLU� VWXG\¶V�
K\SRWKHVLV� WKH� UHODWLRQVKLS� EHWZHHQ� FRUSRUDWH� VRFLDO� UHVSRQVLELOLW\� �&65�� DQG� LQQRYDWLRQ�
VWUDWHJ\�� 7KH� DXWKRUV� DOVR� GHIHQG� WKDW� VWXGLHV� RQ� LQQRYDWLRQ� DQG� WKHLU� DVVRFLDWLRQ�ZLWK� WKH�
&65¶V�PHDVXUHV�DUH�EHFRPLQJ�PRUH�DQG�PRUH�FRPPRQ�

$QRWKHU�VWXG\¶V�WUHQG�LGHQWLILHG�DORQJ�WKH�DQDO\VHV��HYHQ�LI�LW�ZDV�QRW�SUHVHQWHG�LQ�WKH�
FOXVWHU�DQDO\VLV��ZDV�WKH�ZRUN�E\�/L�	�/L���������ZKLFK�H[DPLQHG�WKH�FRQGLWLRQV�XQGHU�ZKLFK�
WKH� KLJK� DGPLQLVWUDWLRQ¶V� FRJQLWLYH� DQG� DIIHFWLYH� FRQIOLFW� DUH� DVVRFLDWHG� ZLWK� WKH�
HQWUHSUHQHXULDO�VWUDWHJ\�HODERUDWLRQ��VKRZLQJ�WKH�UHODWLRQVKLS�EHWZHHQ WKH�WRS�DGPLQLVWUDWLRQ��



^ŽƵƐĂ�Ğƚ�Ăůͮ͘ϭϮϲ
ϭϬ͘ϮϬϰϬϭͬƌĂƐŝ͘ϲ͘Ϯ͘ϰϮϱ

�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

WKH�VWUDWHJLHV�DQG�WKH�RUJDQL]DWLRQDO�SHUIRUPDQFH��DQG�EHLQJ�FRQVLGHUHG�DV�D�WUHQG�DFFRUGLQJ�
WR�WKH�DXWKRUV�

*DSV�IRU�IXWXUH�VWXGLHV�RQ�HQWUHSUHQHXULDO�VWUDWHJLHV�DQG�LQQRYDWLYH�VWUDWHJLHV

7KH�VWXGLHV¶�JDSV� EULQJ�FOLSSLQJV� IRU� WKH�GHYHORSPHQW�RI� IXWXUH�ZRUNV�� WKDW� LV�� VRPH�
SHUVSHFWLYHV� FRPH� XS� IRU� WKH� FRQWLQXDWLRQ� RI� VWXGLHV� WKDW� LQYROYH� HQWUHSUHQHXULDO� VWUDWHJLHV�
DQG�LQQRYDWLYH�VWUDWHJLHV�

7KH� UHVHDUFK� E\� /L� 	� /L� ������� LV� GLUHFWHG� WR� WKH� GHYHORSPHQW� RI� VWXGLHV� ZKLFK�
LQYHVWLJDWH� WKH� G\QDPLF� UHODWLRQVKLS� EHWZHHQ� WKH� DWWULEXWHV� DQG� WKH� GHYHORSPHQW� RI�
HQWUHSUHQHXULDO� VWUDWHJLHV�� E\� XVLQJ� ORQJLWXGLQDO� GDWD�� GXH� WR� WKH� IDFW� WKHLU� VWXG\� FRYHUHG� D�
VKRUW�SHULRG�RI�WLPH��$QRWKHU�KLJKOLJKW�IURP�WKH�DXWKRUV�LV�WKH�QHHG�IRU�VWXGLHV�ZKLFK�H[SORUH�
WKH�FXOWXUDO� LQIOXHQFHV� LQ�WKH�PDQDJHPHQW�WHDP�G\QDPLFV�DQG�KRZ�WKHVH� LQIOXHQFHV�PD\�EH�
FRQQHFWHG�WR�WKH�WHDP¶V�VWUDWHJ\�UHODWLRQVKLS�

:\N�	�$GRQLVL��������GHYHORSHG�D�VWXG\�LQ�6RXWK�$IULFD�E\�DSSO\LQJ�WKH�&RUSRUDWH�
(QWUHSUHQHXUVKLS� $VVHVVPHQW� ,QVWUXPHQW �&($,�� GHYHORSHG� E\� +RUQVE\�� .XUDWNR�	�=DKUD�
�������DQG�ZKLFK�KDV�ILYH�IDFWRUV��+RZHYHU��XSRQ�DSSO\LQJ�WKH�UHIHUHQFH�VWXG\��HLJKW�IDFWRUV�
ZHUH�LGHQWLILHG��ZKLFK�HQFRXUDJHV�WKH�LPSURYHPHQW�RI�WKH�LQVWUXPHQW�PHDVXUHPHQW�EHWZHHQ�
FXOWXUHV��WKDW�LV��WKH�ZRUN�SRLQWV�RXW�WR�WKH�QHHG�RI�YDOLGDWLRQ�RI�WKH�QHZ�LGHQWLILHG�VFDOH�DQG��
WKXV��WR�WKH�H[SORUDWLRQ�EHWZHHQ�GLIIHUHQW�FXOWXUHV�

7KH� UHVHDUFK� E\�+VLHK�	�.XQJ� �������GHWHUPLQHV� WKH�HPSLULF�PDFUR�HFRQRPLF�GDWD�
FROOHFWLRQ�DV�D�JDS�IRU�WKH�VWXG\¶V�FRQWLQXLW\�WR�FUHDWH�DQ�H[WHQVLYH�HYDOXDWLRQ�PRGHO�ZLWK�WKH�
REMHFWLYH�WR�GHYHORS�HIILFLHQW�VWUDWHJLHV�WR�VXUYLYH�LQ�WKH�FXUUHQW�PDUNHW�

7KH� WKHPH� EURXJKW� XS� E\� 8UEDQ� ������� LV� WKH� FRUSRUDWH� HQWUHSUHQHXUVKLS� VWUDWHJ\��
$FFRUGLQJ�WR�WKH�DXWKRU��IHZ�VWXGLHV�ZHUH�SUHYLRXVO\�SHUIRUPHG�XVLQJ�WKLV�W\SH�RI�VWUDWHJ\�LQ�
60(V�� 7KH� DXWKRU� DOVR� VWDWHV� WKDW� SURFHHGLQJ� ZLWK� TXHVWLRQLQJ� DERXW� WKH� FRUSRUDWH�
HQWUHSUHQHXUVKLS� VWUDWHJLHV� LQ� DQ� HPHUJLQJ� FRXQWU\� FRQWH[W� LV� DOVR� MXVWLILDEOH� DV� D� UHVHDUFK�
JDS�� 7KLV� ZD\�� VPDOO� HQWUHSUHQHXUV� ZLOO� EH� DEOH� WR� XQGHUVWDQG� KRZ� WKH� UHVRXUFHV� DQG� WKH�
LQWHUQDO�VWUXFWXUHV�FRQWULEXWH�WR�WKH�UHVXOWV�

,Q� WKH� ZRUN� E\� 'H� 0DUFKL� 	� *UDQGLQHWWL� �������� WKH� VWXG\� WUHQG� ZDV� LGHQWLILHG�
WKURXJK�WKH�FOXVWHU�DQDO\VLV��+RZHYHU��WKLV�FDQ�DOVR�EH�VHHQ�DV�D�JDS�IRU�IXWXUH�UHVHDUFKHV�IRU��
DFFRUGLQJ�WR�WKH�DXWKRUV��IHZ�VWXGLHV�DSSURDFK�WKH�HQYLURQPHQWDO�LQQRYDWLRQ�LQ�WKH�FRPSDQ\¶V�
JOREDO�VWUDWHJ\��GHDOLQJ�ZLWK�LW�RQO\�DV�D�VLPSOH�QHHG�WR�IROORZ�H[LVWLQJ�UXOHV��7KHUHIRUH��WKH�
UHVHDUFK�VKRZV�WKH�QHHG�RI�VWXG\�FRQWLQXLW\�LQ�WKLV�DUHD�

$V�D�JDS��0LNROD\RYLFK��������GHIHQGV�WKDW�DGGLWLRQDO�UHVHDUFKHV�VKRXOG�EH�SHUIRUPHG�
ZLWK�WKH�REMHFWLYH�WR� LQYHVWLJDWH�WKH�SURFHVVHV¶� LQQRYDWLYH�FRQWURO�ZKLFK�DUH�UHVSRQVLEOH� IRU�
WKH�LQQRYDWLYH�VWDJH�DQG�IRU�WKH�QHZ�SURGXFWV¶�OLIH�F\FOH�

�����)LQDO�&RQVLGHUDWLRQV

7KH� JXLGHG� TXHVWLRQ� WKLV� UHVHDUFK� ZKDV�� ZKDW� LV� WKHUH� LQ� OLWHUDWXUH� DERXW�
HQWUHSUHQHXULDO� VWUDWHJLHV�� LQQRYDWLYH� VWUDWHJLHV� DQG� WKHLU� SRVVLEOH� LQWHUIDFHV� HQFRPSDVVLQJ�
FRQFHSWV��HYROXWLRQ��JDSV�DQG�WUHQGV"

7KHUHIRUH�� WKURXJK� WKH� DQDO\VHV� RI� WKH� ZRUNV� ZHUH� LGHQWLILHG�� DQ\� RQH� FRQFHSWV� RI�
LQQRYDWLYH�VWUDWHJ\��IRXU�FRQFHSWV�RI�HQWUHSUHQHXULDO�VWUDWHJ\��WKUHH�LQQRYDWLYH�VWUDWHJ\�W\SHV��
WZR�HQWUHSUHQHXULDO�VWUDWHJ\�W\SHV��ILYH�WUHQGV��VL[�JDSV�DQG�VHYHQ�PRGHOV�RI� LQQRYDWLYH� DQG�
HQWUHSUHQHXULDO�VWUDWHJ\�

$V�IRU�WKH�FRQFHSWV�LQYROYHG�ZLWK�WKH�µHQWUHSUHQHXULDO�VWUDWHJ\¶�FRQVWUXFW��VRPH�ZRUNV�
VWRRG� RXW�� VXFK� DV� ZRUNV� E\� 6WHIIHQV�� 'DYLGVVRQ� 	� )LW]VLPPRQV� �������� /L� 	� /L� ��������
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�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
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:LOOLDPV��/HH���������/HH�	�/LX��������	 1HZEHUW���������,Q�VKRUW��HQWUHSUHQHXULDO�VWUDWHJ\�
FDQ�EH�XQGHUVWRRG�DV�D�VHW�RI�DFWLYLWLHV�WKDW�DUH�DEOH�WR�FUHDWH�DQG�FDSWXUH�YDOXH��JXLGDQFH�DQG�
SURILWDELOLW\� E\� JHQHUDWLQJ�PLVVLRQV� DQG� REMHFWLYHV� VR� DV� WR� IRUP� D� FRPSHWLWLYH� DGYDQWDJH��
ZKLFK�LV�HVVHQWLDO�WR�GHYHORSLQJ�DQG�LPSOHPHQWLQJ�VWUDWHJLF�ZLVH�GHFLVLRQV��,W�VKRXOG�DOVR�EH�
KLJKOLJKWHG�WKDW�QR�FRQFHSWV�RQ�LQQRYDWLYH�VWUDWHJLHV�ZHUH�HYRNHG�

$V�IRU�WKH�HQWUHSUHQHXULDO�VWUDWHJ\�W\SRORJLHV��WZR�RI�WKHP�ZHUH�LGHQWLILHG��RII VKRULQJ
�5R]D�� %RVFK� DQG� 9ROEHUGD�� ������ DQG� FRUSRUDWH� �8UEDQ�� ������� $V� IRU� WKH� LQQRYDWLYH�
VWUDWHJ\�� WKUHH� W\SHV� RI� VWUDWHJLHV� ZHUH� KLJKOLJKWHG�� WKH� ILUVW� RQH� ZDV� FRQFHSWXDOLVHG� DV�
RUJDQLVDWLRQDO� UHVRXUFHV� WKDW� H[LVW� WR� LPSURYH� WKH� LQQRYDWLRQ� FDSDFLW\�ZLWK� WKH� REMHFWLYH� WR�
FUHDWH�YDOXH�GXULQJ�WKH�SURFHVV��+XDQ��&KRX�DQG�/HH���������7KH�VHFRQG�RQH�KLJKOLJKWV� WKH�
VXSSRVLWLRQ� WKDW� WKH� SUDFWLFHV¶� LPSOHPHQWDWLRQ� LQ� &65� KDV� D� PHDQLQJIXO� DQG� SRVLWLYH�
LQIOXHQFH�RQ�WKH�LQQRYDWLRQ�VWUDWHJ\��3HxDOYHU�HW�DO����������/DVWO\��WKH�LQQRYDWLYH�VWUDWHJ\�LV�
WKH�EDVLV IRU�WKH�HQYLURQPHQWDO�LQQRYDWLRQ�DQG�SRLQWV�RXW�FKDUDFWHULVWLFV�IRU�WKH�LGHQWLILFDWLRQ�
RI�JUHHQ�HQWUHSUHQHXULDO�FRPSDQLHV��0DUFKL�DQG�*UDQGLQHWWL��������

6HYHQ�PRGHOV�ZHUH�LGHQWLILHG�DQG�GHVFULEHG��)RXU�RI�WKHP�UHIHU�WR�WKH�HQWUHSUHQHXULDO�
VWUDWHJLHV�� 7KH ILUVW� RQH� LV� GLUHFWHG� WR� WKH� RUJDQLVDWLRQV� ZLWK� D� ORZ� RU� LQDGHTXDWH�
HQWUHSUHQHXULDO�FDSDELOLW\��.HOOH\���������WKH�PRGHO�E\�+RUQVE\��.XUDWNR�DQG�=DKDU���������
ZKLFK� VKRZV� ILYH� VWDEOH� IDFWRUV� WKDW� PXVW� EH� DFNQRZOHGJHG� LQ� WKH� SURPRWLRQ� SURFHVV� RI�
LQWHUQDO�RUJDQLVDWLRQDO�HOHPHQWV�� WKH� LQVWUXPHQW�E\�:\N�DQG�$GRQLVL�������� LGHQWLILHV�HLJKW�
IDFWRUV� ZKLFK� LQIOXHQFH� WKH� HQWUHSUHQHXULDO� SURFHVV�� FRQFOXGLQJ� WKDW� FXOWXUH� LQIOXHQFHV�
HQWUHSUHQHXUVKLS�� DQG� WKH� PRGHO� E\� 6X� HW� DO� �������� ZKR� FDWDORJXHG� QLQH� DVSHFWV� WR� EH
REVHUYHG� LQ�GHWHUPLQLQJ�DQ�((��VXFK�DV�5	'��PDUNHWLQJ�� OHDGHUVKLS�DQG� LQQRYDWLRQ��DPRQJ�
RWKHUV�

$V�IRU�WKH�PRGHOV�ZKLFK�LQYROYH�(,��WKHUH�LV�WKH�RQH�E\�+VLHK�DQG�.XQJ���������ZKLFK�
HPSOR\V�WKH�6RFLDO�&RJQLWLYH�7KHRU\��6&7��DQG�WKH�)X]]\�7KHRU\ �)7��DORQJ�ZLWK�WKH�0XOWL�
&ULWHULD� 'HFLVLRQ� 0DNLQJ� 0HWKRGRORJ\� �0&'0��� ZLWK� WKH� REMHFWLYH� WR� HYDOXDWH� WKH�
KLHUDUFKLFDO� UHODWLRQVKLSV� XQGHU� WKH� OLJKW� RI� LQQRYDWLYH� VWUDWHJLHV�� 7KHQ�� WKH� PRGHO� E\�
3HxDOYHU��&RQHVD�	�1LHWR���������ZKLFK�WHVWV�WKH�K\SRWKHVHV�UHODWHG�WR�WKH�&RUSRUDWH�6RFLDO�
5HVSRQVLELOLW\� �&65�� FRUUHODWHG� WR� LQQRYDWLRQ��%HVLGHV�� WKHUH� LV� WKH� UHVHDUFK� E\�/HH�	�/LX�
��������ZKLFK� VXJJHVWV� WKH�FUHDWLRQ�RI�D� EXVLQHVV�PRGHO� LQ�ZKLFK� WKH�PDQDJHUV¶� UDWLRQDOLW\�
FDQ� FDSWXUH� PDUNHW� RSSRUWXQLWLHV� DQG� LPSURYH� FULWLFDO� IDFWRUV� LQ� WKH� RUJDQLVDWLRQ� ZLWK� WKH�
REMHFWLYH� WR� FUHDWH� D� FRPSHWLWLYH� DGYDQWDJH��/DVWO\�� WKH� HPSLULF�PRGHO� E\� -DUUDU� DQG�6PLWK�
�������FKHFNV�WKH�LPSRUWDQFH�RI�LQQRYDWLRQ�IRU�FRPSDQLHV�WKDW�IROORZ�HQWUHSUHQHXULDO�JXLGLQJ�
VWUDWHJLHV��HVSHFLDOO\�LQ�WKH�LPSOHPHQWDWLRQ�RI�PDQDJHULDO�WRROV�

8SRQ�DQDO\VLQJ�WKH�WUHQGV�� WRSLFV� VXFK�DV� LQQRYDWLYHQHVV�� LQWHUQDWLRQDOLVDWLRQ�� IDPLO\�
EXVLQHVVHV�� HQWUHSUHQHXUVKLS�� LQQRYDWLYH� VWUDWHJLHV� DQG� FRQQHFWLRQV� EHWZHHQ� WKHP�� VRFLDO�
UHVSRQVLELOLW\�DQG�HQYLURQPHQWDO�LQQRYDWLRQ�ZHUH�LGHQWLILHG�

$V� IRU� WKH� JDSV�� WKH� GHYHORSPHQW� RI� VWXGLHV� WKDW� WU\� WR� LQYHVWLJDWH� WKH� G\QDPLF�
UHODWLRQVKLS� EHWZHHQ� WKH� 7RS� 0DQDJHPHQW� 7HDP� �707�� DQG� WKH� GHYHORSPHQW� RI�
HQWUHSUHQHXULDO�VWUDWHJLHV�E\�XVLQJ�ORQJLWXGLQDO�GDWD��WKH�QHHG�WR�FKHFN�WKH�QHZ�VFDOH�LQ�RUGHU�
WR� LPSURYH� WKH� LQVWUXPHQW� PHDVXUHPHQW� EHWZHHQ� FXOWXUHV�� XVLQJ� WKH� &RUSRUDWH�
(QWUHSUHQHXUVKLS�$VVHVVPHQW�,QVWUXPHQW��&($,��DV�D�SDUDPHWHU��WKH�HPSLULF�PDFUR�HFRQRPLF�
GDWD�FROOHFWLRQ�IRU�WKH�GHYHORSPHQW�RI�DQ�H[WHQVLYH�PRGHO�RI�HYDOXDWLRQ�ZLWK�WKH�REMHFWLYH�WR�
GHYHORS� HIILFLHQW� VWUDWHJLHV� WR� VXUYLYH� LQ� WKH� FXUUHQW� PDUNHW�� WKH� HQYLURQPHQWDO� LQQRYDWLRQ�
DSSURDFK� LQ� WKH�FRPSDQ\¶V�JOREDO� VWUDWHJ\�RQO\�DV� WKH� VLPSOH� QHHG� WR� IROORZ�H[LVWLQJ� UXOHV��
DPRQJ�RWKHUV��%HVLGHV��LW�LV�LPSRUWDQW�WR�HPSKDVLVH�WKDW�QR�LQWHUIDFHV�EHWZHHQ�WKH�FRQFHSWV�RI�
HQWUHSUHQHXULDO�DQG�LQQRYDWLYH�VWUDWHJLHV�ZHUH�LGHQWLILHG�
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�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

$V� OLPLWDWLRQV�� LW� VKRXOG� EH� KLJKOLJKWHG� WKDW� WKH� WHPSRUDO� FXW� IRFXVHG� LQ� WKH� ODVW� ���
\HDUV�DQG�WKLV�IDFW�LPSOLHV�RQ�WKH�QRQ�JHQHUDOLVDWLRQ�RI�WKH�UHVXOWV�IRXQG��7KLV ZD\��KHUH�LV�D�
VXJJHVWLRQ� IRU� IXWXUH� VWXGLHV� ZKLFK� LQYROYH� WRSLFV� WKDW� JR� EH\RQG� ��� \HDUV�� HQDEOLQJ� WKH�
DQDO\VLV¶�H[HFXWLRQ�RI�PHWKRGRORJLFDO�DQG�WKHRUHWLFDO�SDWKZD\V�PRUH�IXOO\��%HVLGHV��KHUH�LV�D�
UHFRPPHQGDWLRQ� WKDW� IXWXUH� UHVHDUFKHV� SHUIRUP� DQ� HPSLULF� LQYHVWLJDWLRQ� RQ� WKH� UHVXOWV�
UHDFKHG�E\�WKLV�ELEOLRPHWULF�VWXG\�

5HIHUHQFHV

$OYHV��0��)��5���*DOLQD��6��9��5��	�'REHOLQ��6����������/LWHUDWXUH�RQ�RUJDQL]DWLRQDO�
LQQRYDWLRQ��SDVW�DQG�IXWXUH��,QQRYDWLRQ�	�0DQDJHPHQW�5HYLHZ��������������������

$URUD��$���	 1DQGNXPDU�� $�� �������� &DVK�2XW� RU� )ODPHRXW��2SSRUWXQLW\� &RVW� DQG�
(QWUHSUHQHXULDO� 6WUDWHJ\�� 7KHRU\�� DQG� (YLGHQFH� IURP� WKH� ,QIRUPDWLRQ� 6HFXULW\� ,QGXVWU\��
0DQDJHPHQW�6FLHQFH����������������������

$UULEDV��,���+HUQiQGH]��3���	�9LOD��-��(����������*XDQ[L��SHUIRUPDQFH�DQG� LQQRYDWLRQ�
LQ�HQWUHSUHQHXULDO�VHUYLFH�SURMHFWV��0DQDJHPHQW�'HFLVLRQ�������������������

$VOXQG��$���	�%DFNWURP��,����������0DQDJHPHQW�SURFHVVHV�DQG�PDQDJHPHQW¶V�UROH�LQ�
FXVWRPHU� YDOXH� FUHDWLRQ�,QWHUQDWLRQDO� -RXUQDO� RI�4XDOLW\� DQG� 6HUYLFH� 6FLHQFHV�� �� ����� ����
�����

ÈYLOD��/��9���%DUURV��,��&��)���0DGUXJD��/��5��5��*���	�6FKXFK�-~QLRU��9��)����������
&KDUDFWHULVWLFV� RI� SXEOLFDWLRQV� RQ� (QWUHSUHQHXUVKLS� �6RFLDO�� LQ� WKH� :HE� RI� 6FLHQFH� LQ� WKH�
SHULRG������������3XEOLF�$GPLQLVWUDWLRQ�DQG�6RFLDO�0DQDJHPHQW��� �������������

%RFTXHW��5���/H�%DV��&���0RWKH��&��	�3RXVVLQJ��1����������&65��,QQRYDWLRQ��DQG�)LUP�
3HUIRUPDQFH� LQ� 6OXJJLVK� *URZWK� &RQWH[WV�� $� )LUP�/HYHO� (PSLULFDO� $QDO\VLV�� -RXUQDO� RI�
%XVLQHVV�(WKLFV��������������������

%UDQFKHU��,��%���2OLYHLUD��(��0��'H��	�5RQFRQ��$�����������(QWUHSUHQHXULDO�%HKDYLRU��
%LEOLRPHWULF� 6WXG\� RI� 1DWLRQDO� 3URGXFWLRQ� DQG� WKH� ,QIOXHQFH� RI� ,QWHUQDWLRQDO� 7KHRUHWLFDO�
5HIHUHQWLDO��(OHFWURQLF -RXUQDO�RI�,QWHUQDWLRQDO�%XVLQHVV�� ��������������

&HUHWWD��*��)���5HLV��'��5���	 5RFKD��$��&����������,QQRYDWLRQ�DQG�EXVLQHVV�PRGHOV��D�
ELEOLRPHWULF� VWXG\� RI� VFLHQWLILF� SURGXFWLRQ� LQ� WKH� :HE� RI� 6FLHQFH�� 5HYLVWD� *HVWmR� 	�
3URGXomR� �����������������

&KLQJ�� .�� �������� ([DSWDWLRQ� G\QDPLFV� DQG� HQWUHSUHQHXULDO� SHUIRUPDQFH�� HYLGHQFH�
IURP�WKH�LQWHUQHW�YLGHR�LQGXVWU\��,QGXVWULDO�DQG�&RUSRUDWH�&KDQJH�������������������

&ODU\VVH�� %��� %UXQHHO�� -��� 	�:ULJKW��0�� �������� ([SODLQLQJ� JURZWK� SDWKV� RI� \RXQJ�
WHFKQRORJ\�EDVHG� ILUPV�� VWUXFWXULQJ� UHVRXUFH� SRUWIROLRV� LQ� GLIHUHQWH� FRPSHWLWLYH�
HQYLURQPHQWV��6WUDWHJLF�(QWUHSUHQHXUVKLS�-RXUQDO�����������������
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�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

&RYLQ��-��*��	��6OHYLQ��'��3����������6WUDWHJLF�PDQDJHPHQW�RI�VPDOO� ILUPV� LQ�KRVWLOH�
DQG�EHQLJQ�HQYLURQPHQWV��6WUDWHJLF�0DQDJHPHQW�-RXUQDO� ����������±����

&UX]�� ,�� )�� GD� HW� DO�� �������� (VWUDWpJLD� FRPR� SUiWLFD� SDUD� R� HQIUHQWDPHQWR� GD� FULVH�
KtEULGD�� XP� ROKDU� SDUD� RV� SUDWLFDQWHV�� 5HYLVWD� GH� $GPLQLVWUDomR�� 6RFLHGDGH� H� ,QRYDomR� ±
5$6,�����������������

'DJQLQR��*�� %���/HYDQWL��*���0LQj��$���	�3LFRQH�� 3��0�� �������� ,QWHURUJDQL]DWLRQDO�
QHWZRUN� DQG� LQQRYDWLRQ�� D� ELEOLRPHWULF� VWXG\� DQG� SURSRVHG� UHVHDUFK� DJHQGD�� -RXUQDO� RI�
%XVLQHVV�	�,QGXVWULDO�0DUNHWLQJ��� �ô�����������

'H� 0DUFKL�� 9��� 	� *UDQGLQHWWL�� 5��� �������� .QRZOHGJH� VWUDWHJLHV� IRU� HQYLURQPHQWDO�
LQQRYDWLRQV��WKH�FDVH�RI�,WDOLDQ�PDQXIDFWXULQJ�ILUPV��-RXUQDO�RI�.QRZOHGJH�0DQDJHPHQW����
��������������

'HVV��*��*���/XPSNLQ��*��7���	�&RYLQ��*����������(QWUHSUHQHXULDO�VWUDWHJ\�PDNLQJ�DQG�
ILUP�SHUIRUPDQFH��7HVWV� RI� FRQWLQJHQF\� DQG� FRQILJXUDWLRQDO�PRGHOV�� 6WUDWHJLF�0DQDJHPHQW�
-RXUQDO� �����������±�����

)DQJ�� 7��� 6FKDXPEXUJ�� -��� 	� )MHOOVWU|P�� '�� �������� ,QWHUQDWLRQDO� EXVLQHVV�
QHJRWLDWLRQV�LQ�%UD]LO��-RXUQDO�RI�%XVLQHVV�	�,QGXVWULDO�0DUNHWLQJ���� ��������������

)DQWD]\�� .�� $��� .XPDU�� 9��� 	� .XPDU�� 8�� �������� $Q� HPSLULFDO� VWXG\� RI� WKH�
UHODWLRQVKLSV� DPRQJ� VWUDWHJ\�� IOH[LELOLW\�� DQG� SHUIRUPDQFH� LQ� WKH� VXSSO\� FKDLQ� FRQWH[WR��
6XSSO\�&KDLQ�0DQDJHPHQW�DQ�,QWHUQDWLRQDO�-RUQDO������������������

)HOGPDQ��0��3�� ��������7KH� FKDUDFWHU� RI� LQQRYDWLYH� SODFHV�� HQWUHSUHQHXULDO� VWUDWHJ\��
HFRQRPLF�GHYHORSPHQW��DQG�SURVSHULW\��6PDOO�%XVLQHVV�(FRQRPLFV���� �����������

)RPED�� (��0�� �������� 5HLQIRUFLQJ� H[SHULHQWLDO� OHDUQLQJ� ZLWK� WUDLQLQJ� FXOWXUH� DV� DQ�
LQQRYDWLYH�JRYHUQDQFH�VWUDWHJ\�LQ�LQIRUPDO�PLFURILQDQFH�LQVWLWXWLRQV��,QWHUQDWLRQDO�-RXUQDO�RI�
7HFKQRORJ\�0DQDJHPHQW��� �ò�����������

*RPHV� $�� )�� ��������7KH� HQWUHSUHQHXULDO� SURILOH� RI�ZRPHQ�ZKR� FRQGXFW� WKHLU� RZQ�
EXVLQHVV��D�VWXG\�LQ�WKH�FLW\�RI�9LWRULD�GD�&RQTXLVWD�%$��5HDFK�0DJD]LQH���� �������������

*OREDO�(QWUHSUHQHXUVKLS�,QGH[����������7KH�*OREDO�(QWUHSUHQHXUVKLS�DQG�'HYHORSPHQW�
,QVWLWXWH��:DVKLQJWRQ��'�&���86$��$YDLODEOH LQ��KWWS���RLV�VHEUDH�FRP�EU�SXEOLFDFRHV�LQGLFH�
JOREDO�GH�HPSUHHQGHGRULVPR��������$FFHVV�����PDL�������

*OREDO� ,QQRYDWLRQ� ,QGH[�� �������� ,QQRYDWLRQ� 1RXULVKLQJ� WKH� :RUOG�� ,WKDFD��
)RQWDLQHEOHDX�DQG�*HQHYD�$YDLODEOH LQ��KWWSV���ZZZ�JOREDOLQQRYDWLRQLQGH[�RUJ��$FFHVV�����
GH�PDL�������

*ULPDOGL�� 0��� &ULFHOOL�� /��� *LRYDQQL�� 0�� '��� 5RJR�� )�� �������� 7KH� SDWHQW� SRUWIROLR�
YDOXH� DQDO\VLV�� D� QHZ� IUDPHZRUN� WR� OHYHUDJH� SDWHQW� LQIRUPDWLRQ� IRU� VWUDWHJLF� WHFKQRORJ\�
SODQQLQJ��7HFKQRORJLFDO�)RUHFDVWLQJ�	�6RFLDO�&KDQJH�������������������



^ŽƵƐĂ�Ğƚ�Ăůͮ͘ϭϯϬ
ϭϬ͘ϮϬϰϬϭͬƌĂƐŝ͘ϲ͘Ϯ͘ϰϮϱ

�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

+DUW��6��/����������$Q�LQWHJUDWLYH�IUDPHZRUN�IRU�VWUDWHJ\�PDNLQJ�SURFHVVHV��$FDGHP\�
RI�0DQDJHPHQW�5HYLHZ� �����������±����

+RUQVE\��-��6���.XUDWNR��'��)���	 =DKUD��6��$����������0LGGOH�PDQDJHUV¶�SHUFHSWLRQ�RI�
WKH� LQWHUQDO� HQYLURQPHQW� IRU� FRUSRUDWH� HQWUHSUHQHXUVKLS�� DVVHVVLQJ� D� PHDVXUHPHQW� VFDOH��
-RXUQDO�RI�%XVLQHVV�9HQWXULQJ� �����������������

+VLHK�� 0�� <��� 	� .XQJ�� &�� <�� �������� +DV� ORZ�SDLG� DGYDQWDJH� RI� &KLQHVH� IDFWRU\�
GLVDSSHDUHG� DIWHU� WKH� H[SORVLRQ� RI� ODERU� UHYROXWLRQ"�� $IULFDQ� -RXUQDO� RI� %XVLQHVV�
0DQDJHPHQW��� ���������������

+LWW�� 0�� $��� ,UHODQG�� 5�� '��� &DPS�� 6�� 0��� 	� 6H[WRQ�� '�� /�� �������� 6WUDWHJLF�
(QWUHSUHQHXUVKLS��&UHDWLQJ�D�1HZ�0LQGVHW�2[IRUG��8.��%ODFNZHOO�3XEOLVKLQJ�

+XDQJ�� -�� <��� &KRX�� 7�� &��� 	� /HH�� *�� *�� �������� ,PLWDWLYH� LQQRYDWLRQ� VWUDWHJLHV�
8QGHUVWDQGLQJ�UHVRXUFH�PDQDJHPHQW�RI�FRPSHWHQW�IROORZHUV��0DQDJHPHQW�'HFLVLRQ� ��������
����± �����

,UHODQG��5��'���	�:HEE��-��:����������6WUDWHJLF�HQWUHSUHQHXUVKLS��FUHDWLQJ�FRPSHWLWLYH�
DGYDQWDJH�WKURXJK�VWUHDPV�RI�LQQRYDWLRQ��%XVLQHVV�+RUL]RQV������������±����������

-DUUDU�� 1�� 6��� 	� 6PLWK�� 0�� �������� ,QQRYDWLRQ� LQ� HQWUHSUHQHXULDO� RUJDQLVDWLRQV�� D�
SODWIRUP�IRU�FRQWHPSRUDU\�PDQDJHPHQW�FKDQJH�DQG�D�YDOXH�FUHDWRU��7KH�%ULWLVK�$FFRXQWLQJ�
5HYLHZ�����������������������

-DVVHQ�� 0��� 	� 0RRUV�� (�� +�� 0�� �������� &DULQJ� IRU� KHDOWKFDUH� HQWUHSUHQHXUV� ²
7RZDUGV�VXFFHVVIXO�HQWUHSUHQHXULDO�VWUDWHJLHV�IRU�VXVWDLQDEOH�LQQRYDWLRQV�LQ�'XWFK�KHDOWKFDUH��
7HFKQRORJLFDO�)RUHFDVWLQJ�	�6RFLDO�&KDQJH��������������±������

.HOOH\��'�� �������� 6XVWDLQDEOH� FRUSRUDWH� HQWUHSUHQHXUVKLS�� (YROYLQJ� DQG� FRQQHFWLQJ�
ZLWK�WKH�RUJDQL]DWLRQ��%XVLQHVV�+RUL]RQV�����������������

.REHWV��9���	�<DWVHQNR��9����������:KDW�FDQ�HFRQRPLF�H[SHULPHQWV�GLVFRYHU DERXW�
HYROXWLRQDU\� HIIHFWLYHQHVV� RI� VXSHUPDUNHW� VWUDWHJLHV"� 0DUNHWLQJ� DQG� 0DQDJHPHQW� RI�
,QQRYDWLRQV� ������������

.XUDWNR��'�� )���+RUQVE\�� -�� 6���	�&RYLQ�� -��*�� ��������'LDJQRVLQJ� D� ILUP
V� LQWHUQDO�
HQYLURQPHQW�IRU�FRUSRUDWH�HQWUHSUHQHXUVKLS��%XVLQHVV�+RUL]RQV� ���������������

/HH�� 7��� 	� � /LX�� +�� 0�� �������� +RZ� GR� )LUPV� ZLWK� 0DQDJHPHQW� $ELOLW\� 3URPRWH�
&RPSHWLWLYH� $GYDQWDJHV"� $Q� ,QWHJUDWHG�0RGHO� IURP� (QWUHSUHQHXULDO� 6WUDWHJ\�0DNLQJ� DQG�
,QWHUQDO�5HVRXUFHV��(QWUHSUHQHXUVKLS�5HVHDUFK�-RUQDO���������������

/L��+��<���	�/L��-����������7RS�PDQDJHPHQW�WHDP�FRQIOLFW�DQG�HQWUHSUHQHXULDO�VWUDWHJ\�
PDNLQJ�LQ�&KLQD��$VLD�3DFLILF�-RXUQDO�RI�0DQDJHPHQW���� ��������������



^ŽƵƐĂ�Ğƚ�Ăůͮ͘ϭϯϭ
ϭϬ͘ϮϬϰϬϭͬƌĂƐŝ͘ϲ͘Ϯ͘ϰϮϱ

�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

/L�� +��� =KDQJ�� <��� 	� &KDQ�� 7�� �������� (QWUHSUHQHXULDO� VWUDWHJ\� PDNLQJ� DQG�
SHUIRUPDQFH� LQ� &KLQD¶V� QHZ� WHFKQRORJ\� YHQWXUHV�� 7KH� FRQWLQJHQF\� HIIHFW� RI� HQYLURQPHQWV�
DQG�ILUP�FRPSHWHQFHV��-RXUQDO�RI�+LJK�7HFKQRORJ\�0DQDJHPHQW�5HVHDUFK������������±����

6RQJ�� /��� /��� $XJXVWLQH�� '��� 	� <DQJ�� -�� <�� ������� (QYLURQPHQWDO� XQFHUWDLQW\��
SURVSHFWRU� VWUDWHJ\�� DQG� QHZ� YHQWXUH� SHUIRUPDQFH�� WKH� PRGHUDWLQJ� UROH� RI� QHWZRUN�
FDSDELOLWLHV��,QWHUQDWLRQDO�(QWUHSUHQHXUVKLS�DQG�0DQDJHPHQW�-RXUQDO����������±������

0DFXODQ�� $�� 0�� �������� 7HFKQRORJLFDO� FDSDFLW\� DQG� LQQRYDWLRQ� LQ� %UD]LOLDQ�
FRPSDQLHV��EDODQFH�DQG�SHUVSHFWLYHV��&DG��(%$3(�%5�����������

0LNROD\RYLFK�� 6�� ,�� �������� ,QQRYDWLYH� SURFHVV� UDWLRQDO� FKRLFH� JURXQGLQJ� LQ�
RUJDQL]DWLRQ��Ɇɚɪɤɟɬɢɧɝɿɧɧɨɜɚɰɿɣ����������

0LOOHU�� '�� �������� 7KH� FRUUHODWHV� RI� HQWUHSUHQHXUVKLS� LQ� WKUHH� W\SHV� RI�
ILUPV�0DQDJHPHQW�6FLHQFH���������±�����

0RQVWHG��0���	�+DQVVRQ��)�� ��������&UHDWLQJ�6SDFH� IRU�5HVHDUFK��7KH�&KDULVPDWLF�
(QWUHSUHQHXU�DV�5HVHDUFK�'LUHFWRU��&UHDWLYLW\�DQG�,QQRYDWLRQ�0DQDJHPHQW���������������

1DUDVLPKDQ�� 5��� .XOO�� 7�� -��� 	� 1DKP�� $�� �������� $OWHUQDWLYH� UHODWLRQVKLSV� DPRQJ�
LQWHJUDWLYH� EHOLHIV�� WLPHǦ EDVHG� PDQXIDFWXULQJ� DQG� SHUIRUPDQFH�� ,QWHUQDWLRQDO� -RXUQDO� RI�
2SHUDWLRQV�	�3URGXFWLRQ�0DQDJHPHQW� �����������������

1HZEHUW��6��/����������9DOXH��5DUHQHVV��&RPSHWLWLYH�$GYDQWDJH��DQG�3HUIRUPDQFH��D�
FRQFHSWXDO�OHYHO�HPSLULFDO�LQYHVWLJDWLRQ�RI�WKH�UHVRXUFH��6WUDWHJLF�0DQDJHPHQW�-RXUQDO�� �����
���±�����

2NDGD��1���1D��-���)DQJ��/��7HUDWDQL��$����������7KH�<RQPHQNDLJL�6\VWHP�0HWKRG��DQ�
LPSOHPHQWDWLRQ�RULHQWHG�JURXS�GHFLVLRQ�VXSSRUW�DSSURDFK��*URXS�'HFLVLRQ�DQG�1HJRWLDWLRQ��
����������±����

2OLYHLUD��$��%���5RGULJXHV��5��6���	�0DWLDV��0����������6FLHQWLILF�MRXUQDOV�RI�$JUDULDQ�
6FLHQFHV��DQDO\VLV�RI�%UD]LOLDQ�LQGH[HG�WLWOHV�LQ�WKH�:HE�RI�6FLHQFH�DQG�6FRSXV��3HUVSHFWLYDV�
HP&LrQFLDV�GD,QIRUPDomR��� �����������

2WW�� 7�� (��� (LVHQKDUGW�� .�� 0��� 	� %LQJKDP�� &�� %�� �������� 6WUDWHJ\� )RUPDWLRQ� LQ�
(QWUHSUHQHXULDO� 6HWWLQJV�� 3DVW� ,QVLJKWV� DQG� )XWXUH� 'LUHFWLRQV�� 6WUDWHJLF� (QWUHSUHQHXUVKLS�
-RXUQDO�������������������

3HxDOYHU�� $�� -�� %��� &RQHVD�� -�� $�� %��� 	� 1LHWR�� &�� 1�� �������� $QDO\VLV� RI� FRUSRUDWH�
VRFLDO�UHVSRQVLELOLW\�LQ�6SDQLVK�DJULEXVLQHVV�DQG�LWV�LQIOXHQFH�RQ�LQQRYDWLRQ�DQG�SHUIRPDQFH��
&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�DQG�(QYLURQPHQWDO�0DQDJHPHQW������������������



^ŽƵƐĂ�Ğƚ�Ăůͮ͘ϭϯϮ
ϭϬ͘ϮϬϰϬϭͬƌĂƐŝ͘ϲ͘Ϯ͘ϰϮϱ

�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

3HUU\�5LYHU��3����������6WUDWLILFDWLRQ��HFRQRPLF�DGYHUVLW\��DQG�HQWUHSUHQHXULDO�ODXQFK��
WKH� HIIHFW� RI� UHVRXUFH� SRVLWLRQ� RQ� HQWUHSUHQHXULDO� VWUDWHJ\�(QWUHSUHQHXUVKLS� 7KHRU\� DQG�
3UDWLFH�������������������

5RNKLP��5���:DK\XQL�� 6���:XODQGDUL�� 3���	�$\X��)�� ��������$QDO\]LQJ� NH\� VXFFHVV�
IDFWRUV� RI� ORFDO� HFRQRPLF� GHYHORSPHQW� LQ� VHYHUDO� UHPRWH� DUHDV� LQ� ,QGRQHVLD�-RXUQDO� RI�
(QWHUSULVLQJ�&RPPXQLWLHV�SHRSOH�DQG�SODFHV�RI�JOREDO�HFRQRP\��� ��������� �����

5R]D��0���9DQ� GHQ� RVFK�� )�� $�� -���	�9ROEHUGD�� +��:�� ��������2IIVKRULQJ� VWUDWHJ\��
0RWLYHV��IXQFWLRQV��ORFDWLRQV��DQG�JRYHUQDQFH�PRGHV�RI�VPDOO��PHGLXP�VL]HG�DQG�ODUJH�ILUPV��
,QWHUQDWLRQDO�%XVLQHVV�5HYLHZ�������������������

6DULGDNLV�� *��� /DL�� <�� 4��� 0RKDPPHG�� $�� 0��� 	� +DQVHQ�� -�� 0�� ������� ,QGXVWU\�
FKDUDFWHULVWLFV��VWDJHV�RI�(�FRPPHUFH�FRPPXQLFDWLRQV��DQG�HQWUHSUHQHXUV�DQG�60(V�UHYHQXH�
JURZWK��7HFKQRORJLFDO�)RUHFDVWLQJ�$QG�6RFLDO�&KDQJH��������������

6FKXPSHWHU�� -�� �������� 7KHRU\� RI� HFRQRPLF� GHYHORSPHQW� �7KH� (FRQRPLVWV�� DQ�
LQYHVWLJDWLRQ� RI� SURILWV�� FDSLWDO�� FUHGLW�� LQWHUHVW� DQG� WKH� HFRQRPLF� F\FOH�� ,QWURGXFWLRQ� E\�
5XEHQV�9D]�GD�&RVWD��7UDQVODWHG�E\�0DULD�6tOYLD�3RVVDV��6mR�3DXOR��&XOWXUDO�$SULO�

6HYHUR��(��$��HW�DO�� ��������9DPRV�H[SDQGLU�XP� QHJyFLR� LQRYDGRU"�&DVR�GH�HQVLQR��
5HYLVWD�GH�$GPLQLVWUDomR��6RFLHGDGH�H�,QRYDomR�± 5$6,��������������

6LOYD��0�� 5��� +D\DVKL�� &�� 5��0��� 	� +D\DVKL��0�� &�� 3�� ,�� �������� %LEOLRPHWULF� DQG�
VFLHQWRPHWULF� DQDO\VLV�� FKDOOHQJH� IRU� VSHFLDOLVWV� ZRUNLQJ� LQ� WKH� ILHOG�� ,Q&,'�� 5HYLVWD� GH�
&LrQFLD�GD�,QIRUPDomR�H�'RFXPHQWDomR�������������������

6LQJK��5���	�.RWD��+��%�� �������� $� UHVRXUFH� GHSHQGHQF\� IUDPHZRUN� IRU� LQQRYDWLRQ�
DQG� LQWHUQDWLRQDOL]DWLRQ� RI� IDPLO\� EXVLQHVVHV� (YLGHQFH� IURP� ,QGLD�� -RXUQDO� RI�
(QWUHSUHQHXUVKLS�LQ�(PHUJLQJ�(FRQRPLHV������������������

6RQJ��/���$XJXVWLQH��'���	�<DQJ��-��<����������(QYLURQPHQWDO�XQFHUWDLQW\��SURVSHFWRU�
VWUDWHJ\�� DQG� QHZ� YHQWXUH� SHUIRUPDQFH�� WKH� PRGHUDWLQJ� UROH� RI� QHWZRUN� FDSDELOLWLHV�
,QWHUQDWLRQDO�(QWUHSUHQHXUVKLS�DQG�0DQDJHPHQW�-RXUQDO��������������������

6X�� =�� )���;LH�� (�� :DQJ��'���	�/L��<��$�� ��������(QWUHSUHQHXULDO� VWUDWHJ\�PDNLQJ��
UHVRXUFHV�� DQG� ILUP� SHUIRUPDQFH�� HYLGHQFH� IURP�&KLQD�� 6PDOO� %XVLQHVV� (FRQRPLFV�� ��� �����
���������

6SHNPDQ�� 5��� 	� 'DYLV�� (�� :�� �������� 7KH� H[WHQGHG� HQWHUSULVH�� D� GHFDGH�
ODWHU�,QWHUQDWLRQDO�-RXUQDO�RI�3K\VLFDO�'LVWULEXWLRQ�	�/RJLVWLFV�0DQDJHPHQW�����������������

6WHIIHQV�� 3��� 'DYLGVVRQ��� 3� 	� )LW]VLPPRQV�� -�� �������� 3HUIRUPDQFH� &RQILJXUDWLRQV�
2YHU�7LPH��,PSOLFDWLRQV�IRU�*URZWK� DQG�3URILW�2ULHQWHG�6WUDWHJLHV��(QWUHSUHQHXUVKLS�WKHRU\�
DQG�SUDFWLFH���� ��������������



^ŽƵƐĂ�Ğƚ�Ăůͮ͘ϭϯϯ
ϭϬ͘ϮϬϰϬϭͬƌĂƐŝ͘ϲ͘Ϯ͘ϰϮϱ

�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ϭϭϮͲϭϯϯ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

7LSX�� 6�� $�� $��� 	� )DQWD]\�� .�� $�� �������� 6XSSO\� FKDLQ� VWUDWHJ\�� IOH[LELOLW\�� DQG�
SHUIRUPDQFH�� $� FRPSDUDWLYH� VWXG\� RI� 60(V� LQ� 3DNLVWDQ� DQG� &DQDGD�� 7KH� ,QWHUQDWLRQDO�
-RXUQDO�RI�/RJLVWLFV�0DQDJHPHQW�������������������

7RQGROR��9��$��*���%LWHQFRXUW��&��&���	�7RQGROR��5��5��3����������,PSOHPHQWDWLRQ�RI�
LQWHUQDWLRQDO� HQWUHSUHQHXULDO� VWUDWHJ\� LQ� WKH� ZLQH� VHFWRU�� WKH� FDVH� RI� WKH� 0LROR� :LQHU\��
2UJDQL]Do}HV�5XUDLV�	�$JURLQGXVWULDLV���� �������������

8UEDQ�� %�� �������� 7KH� HIIHFW� RI� SUR�HQWUHSUHQHXUVKLS� DUFKLWHFWXUH� RQ� RUJDQLVDWLRQDO�
RXWFRPHV��-RXUQDO�RI�%XVLQHVV�(FRQRPLFV�DQG�0DQDJHPHQW�������������������

9HODVTXH]�� -�� /��� 'DOOD� 6DQWD�� (��� � '�� 	� 'LDV�� 7�� �������� ,QQRYDWLRQ� DQG�
HQWUHSUHQHXUVKLS�� D� VWXG\� ELEOLRPHWULF� RI� DUWLFOHV� SXEOLVKHG� LQ� WKH� SHULRG� ����� WR� ������
5HYLVWD�GD�81,)(%(��%UXVTXH�����������������

9RUOH\��7���	�:LOOLDPV��1����������%HWZHHQ�SHWW\�FRUUXSWLRQ�DQG�FULPLQDO�H[WRUWLRQ��
KRZ� HQWUHSUHQHXUV� LQ� %XOJDULD� DQG� 5RPDQLD� RSHUDWH� ZLWKLQ� D� GHYLO¶V� FLUFOH�� ,QWHUQDWLRQDO�
6PDOO�%XVLQHVV -RXUQDO� �����������������

<HR�� :�� HW� DO�� �������� $� ELEOLRPHWULF� PHWKRG� IRU� PHDVXULQJ� WKH� GHJUHH� RI�
WHFKQRORJLFDO�LQQRYDWLRQ��7HFKQRORJLFDO�)RUHFDVWLQJ�	�6RFLDO�&KDQJH���������±�����

:DQJ��(��6���	�-XDQ��3����������(QWUHSUHQHXULDO�2ULHQWDWLRQ�DQG�6HUYLFH�,QQRYDWLRQ�RQ�
&RQVXPHU�5HVSRQVH��$�%	%�&DVH��-RXUQDO�RI�6PDOO�%XVLQHVV�0DQDJHPHQW�������������±�����

:LOOLDPV�� &��� 	� /HH�� 6�� +�� �������� 3ROLWLFDO� +HWHUDUFK\� DQG� 'LVSHUVHG�
(QWUHSUHQHXUVKLS�LQ�WKH�01&��-RXUQDO�RI�0DQDJHPHQW�6WXGLHV���������������������
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