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.H\ZRUGV�� &KURQLF�'LVHDVHV¶� ,QWHJUDWHG�0DQDJHPHQW�� ,QIRUPDWLRQ�	�&RPPXQLFDWLRQ�7HFKQRORJLHV��
,QIRUPDWLRQ�)ORZ��1HWZRUN�2UJDQL]DWLRQV��6RFLDO�1HWZRUN�$QDO\VLV

,1752'8&7,21

+HDOWK&DUH�2UJDQL]DWLRQV��+&2V��FDQ�EH�GH�
ILQHG�DV�³>«@�VRFLDO�HQWLWLHV�JXLGHG�E\�VSHFLILF�
REMHFWLYHV�DQG�LQYROYHG�LQ�WKH�SURFHVVHV�WKURXJK�
ZKLFK�KHDOWK�DVVLVWDQFH�VHUYLFHV�DUH�SURGXFHG�

'HSOR\LQJ�1HZ�3HUVSHFWLYHV�
RI�1HWZRUN�2UJDQL]DWLRQV�
IRU�&KURQLF�'LVHDVHV¶�
,QWHJUDWHG�0DQDJHPHQW

,VDEHOOD�%RQDFFL��)HGHULFR�,,�8QLYHUVLW\��,WDO\

2VFDU�7DPEXULV��,&$5�±�&15��,WDO\

$%675$&7
7KH�VRFLDO�IUDPH�RI�KHDOWKFDUH�RUJDQL]DWLRQV�LQ�(XURSH��DQG�LQ�SDUWLFXODU�LQ�WKH�,WDOLDQ�3XEOLF�6HFWRU���DV�
D�FRPELQDWLRQ�RI�UHODWLRQDO��IRUPDO�DQG�LQIRUPDO�DVSHFWV��LV�RQH�RI�WKHLU�PRVW�UHOHYDQW�VRXUFHV�RI�FRPSOH[�
LW\��ZKLFK�OHDGV�WR�GLIIHUHQW�DSSURDFKHV�DERXW�GHFLVLRQDO��FOLQLFDO�DQG�RUJDQL]DWLRQDO�SURFHVVHV��&LFFKHWWL��
�������7KHVH�LVVXHV�KDYH�EHHQ�HQOLJKWHQHG�DV�ZHOO�E\�WKH�LQFUHDVLQJ�VRFLDO�LQFLGHQFH�RI�FKURQLF�GHJHQHUDWLYH�
SDWKRORJLHV��VXFK�DV�'LDEHWHV�0HOOLWXV�W\SH����,Q�WKLV�UHJDUG��WKH�,WDOLDQ�QDWLRQDO�H�JRYHUQPHQW�VWUDWHJ\�KDV�
¿UVW�SRLQWHG�RXW�WKH�QHHG�IRU�SDWKV�RI�LQWHJUDWLRQ�DQG�LQWHURSHUDELOLW\�DPRQJ�LQIRUPDWLRQ�V\VWHPV�WR�HQVXUH�D�
VDIH�H[FKDQJH�RI�LQIRUPDWLRQ��&1,3$���������7KH�DFWLYLW\�RI�³LQWHJUDWHG�GHVLJQ´�RI�LQIRUPDWLRQ�ÀRZV�EHWZHHQ�
GRFWRUV�DQG�SDWLHQWV�DOORZV�WKH�FUHDWLRQ�DQG�GHYHORSPHQW�RI�UHWLFXODU�RUJDQL]DWLRQDO�IRUPV�LQ�ZKLFK�PDQ\�
QRQ�FRQWLJXRXV�DFWRUV�ZRUN�DW�WKH�VDPH�WLPH�RQ�WKH�GLDJQRVLV�DQG�FDUH�SURFHVV��7KLV�SDSHU�VKRZV�KRZ�WKH�
DGRSWLRQ�RI�WKH�6RFLDO�1HWZRUN�$QDO\VLV��61$���DV�WKHRUHWLFDO�DQG�PHWKRGRORJLFDO�SHUVSHFWLYH�WKDW�HPSKDVL]HV�
WKH�VRFLDO�UHDOLW\�DV�UHWLFXODU�IUDPHZRUN��0RUHQR���������FDQ�SURYLGH�DQ�LQQRYDWLYH�DSSURDFK�IRU�WKH�VWXG\�RI�
WKH�³SDWKRORJ\�QHWZRUNV´�DQG�WKH�³LQWHJUDWHG�PDQDJHPHQW´�RI�'LDEHWHV�0HOOLWXV�W\SH����ZKHUH�,&7�VROXWLRQV�
DUH��RU�DUH�DERXW�WR�EH��FXUUHQWO\�LQYROYHG�

DQG�SURYLGHG� WR�KHDOWK\��H�J���SUHYHQWLRQ��RU�
GLVHDVHG�VXEMHFWV´��0DSHOOL��������

+HDOWK�DVVLVWDQFH�VHUYLFHV�VSUHDG�RYHU�D�
KHDOWK±GLVHDVH±KHDOWK� FRQWLQXXP�� VLQFH� WKH�
JDS�EHWZHHQ�KHDOWK� DQG�GLVHDVH� FDQ�EH� RQO\�
UHGXFHG��VR�WKDW�D�GLVHDVH�VXEMHFW�SURGXFHV�DQ�
RWKHU�GLVHDVH�VXEMHFW�ZLWK�GLIIHUHQW�QHHGV��5XWD��
�������0DQ\�OHYHOV�RI�DVVLVWDQFH�FRPSOH[LW\�

'2,����������MLVVV�����������
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DQG�LQWHQVLW\�DUH�VR�FRYHUHG��FRPSULVHG�ZLWKLQ�
D�ZLGHU�FRUSXV�RI�RUJDQL]DWLRQDO�IRUPV�WKDW��
ZLWK�LWV�PDQ\�SURIHVVLRQDO�VXEJURXSV��FRPSOH[�
ZRUN�SURFHVVHV�DQG�SRZHU�VWUXFWXUHV��UHSUH�
VHQWV�D�IOXLG�DQG�G\QDPLF�FRQWH[W�ZLWK�IHZHU�
IRUPDOL]HG�FRQWURO�PHFKDQLVPV��+HOPUHLFK�	�
0HUULWW��������DQG�VXJJHVWV�LQGHILQLWH�SRVVLEOH�
VROXWLRQV�RI�FRRUGLQDWLRQ�DQG�ZRUN�DVVLJQLQJ��
,VVXHV�FRPH�IURP�WKH�GLIILFXOWLHV�WR�DVVHVV�WKH�
DOWHUQDWLYH�RUJDQL]DWLRQDO�IRUPV�SURSRVHG�IRU�
WKH�KHDOWKFDUH�VHFWRU��LQ�WHUPV�RI�HIILFDF\��HI�
ILFLHQF\�DQG�HTXLW\��*UDQGRUL���������DV�ZHOO�
DV� WKH� GLIIHUHQW� PHWKRGRORJLFDO� DSSURDFKHV�
LQWURGXFHG�IRU�WKH�VWXG\�RI�LWV�FRPSOH[LW\��GLI�
IHUHQW�OHYHOV�RI�FRPSOH[LW\�FDQ�EH�GHWHFWHG�LQ�
IDFW��IURP�WKH�DJUHHPHQW�GHJUHH��DPRQJ�WKRVH�
ZRUNLQJ�LQ�WKH�LQVLGH�HQYLURQPHQW��WR�WKH�XQ�
FHUWDLQW\�GHJUHH��KRZ�WKH�LQVLGH�HQYLURQPHQW�
FRQQHFWV�WR�WKH�RXWVLGH�HQYLURQPHQW���UHODWHG�LQ�
DQ\�FDVH�WR�WKUHH�PDLQ�GLIIHUHQW�ILHOGV��FXOWXUH�
DQG�YDOXHV��WHFKQRORJLFDO±IRUPDO�LVVXHV��VRFLDO�
OHJDFLHV��&LFFKHWWL��������

,Q� WKLV� G\QDPLF� FRQWH[W� WKH� HPHUJLQJ�
RUJDQLVDWLRQDO�IRUP�LV�WKH�QHWZRUN�RUJDQLVD�
WLRQ�� WKH�GHYHORSPHQW�RI� D� UHWLFXODU� RUJDQL�
]DWLRQDO� VWUXFWXUH� ULVHV� IURP� WKH� QHHG� RI� D�
KLJKHU�GHJUHH�RI�RUJDQL]DWLRQDO�DQDO\VLV�WKDQ�
ZKDW�UHTXHVWHG�IRU�D�VLQJOH�FRPSDQ\��0DUWL�
QH]���������DQG�IURP�WKH�LPSRUWDQFH�WR�GHDO�
ZLWK� DQ� LQWHUFRQQHFWHG� RUJDQL]DWLRQV� VHW� DV�
D�KLJKHU�UDQNLQJ�DFWRU��.HHQ��������5RFNDUW�
	�6KRUW��������%RQDFFL�	�7DPEXULV���������
7KH�QHWZRUN�DSSHDUV�WKHUHIRUH�DV�WKH�VROXWLRQ�
WR�WKH�LVVXHV�RI�LQWHJUDWLRQ�EHWZHHQ�VHSDUDWHG�
DQG� VSHFLDOL]HG� XQLWV� �&LFFKHWWL� 	� 0DVFLD��
�������QRQHWKHOHVV��DQ�DFFRPSOLVKHG�VKDULQJ�
RI�YDOXHV��VRFLDO�OHJDFLHV�DQG�IRUPDO�ODQJXDJHV�
EHFRPHV�SRVVLEOH�LQ�SDUWLFXODU�RQO\�ZLWKLQ�DQ�
³LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� QHWZRUN´��
ZKHUH� WKH� NQRZOHGJH� IUDPHZRUN� WKDW� JLYHV�
RULJLQ�WR�WKH�JRYHUQPHQW�RI�WKH�WHFKQRORJLFDO�
V\VWHP� �&RVPL��������±�PHDQW�DV�SDWWHUQ�RI�
DQDO\VLV�DQG�PDQDJHPHQW�RI�FRGHG�LQIRUPDWLRQ�
DQG�GDWD�IORZV�±�WDNHV�WKH�QDPH�RI�,QIRUPDWLRQ�
DQG�&RPPXQLFDWLRQ�7HFKQRORJ\�

7+(�,03$&7�2)�,&76�96��
7+(�/2*,&6�2)�1(7:25.

$IWHU� WKH� )LUVW� 6WDJH� RI� 'LVFRYHU\� RI� WKH�
³+HDOWK�,&7�ZRUOG´��������������WKH�6HFRQG�
6WDJH�RI�$FFHSWDQFH�������������EHJDQ�ZLWK�
UHFRJQLWLRQ�WKDW�QRWKLQJ�ZDV�JRLQJ�WR�KDSSHQ�
E\�RVPRVLV�RU�MXVW�EHFDXVH�RI�WKH�HQWKXVLDVP�
RI�WKDW�FRPPXQLW\�DORQH��7KH�FKDOOHQJHV�ZHUH�
HYLGHQW�±�WKHUH�ZDV�QR�PDLQ�VWUHDP�FUHGLELOLW\�
IRU�KHDOWK�,&7�ZLWKLQ�WKH�WHFKQRORJ\�VHFWRU�RU�
LQGHHG�ZLWKLQ�KHDOWKFDUH� LWVHOI�� WKHUH�ZDV�QR�
YRLFH�IRU�LQQRYDWLRQ�DQG�QHZ�LGHDV��IHZ�ZKR�
ZHUH�DZDUH�RU�OLVWHQLQJ�WR�WKH�KHDOWK�WHOHPDWLFV�
FRPPXQLW\��(+7(/���������2SSRUWXQLWLHV�KDYH�
EHHQ�EHJLQQLQJ�WR�RSHQ�XS�GXULQJ�\HDUV��1HZ�
WHFKQRORJLHV� KDYH� EHHQ�PDWXULQJ�ZKLFK� KDG�
UHOHYDQFH�WR�KHDOWKFDUH��7KH�JURZLQJ�SUHVVXUHV�
RI�GHPRJUDSK\��PHGLFDO�DGYDQFHV�DQG�SDWLHQW�
HPSRZHUPHQW�ZHUH�DOO�LQ�VKDUS�FRQWUDVW�ZLWK�
ILQLWH�UHVRXUFHV�DYDLODEOH�WR�DGGUHVV�D�JURZLQJ�
GHPDQG� IURP� FLWL]HQV� DQG� SDWLHQWV� IRU�PRUH�
KHDOWK�DWWHQWLRQ�

7KH� LPSDFW� RI� LQFUHDVLQJ� LQFLGHQFH� RI�
FKURQLF�GLVHDVH��HYLGHQFH�EDVHG�PHGLFLQH��DQG�
HDUO\�JOLPSVHV�RI�SHUVRQDOL]HG�FDUH��LQIRUPDWLRQ�
EDVHG�PDQDJHPHQW�DQG�FRQWURO��HFRQRPLFV�RI�
WUDQVIRUPDWLRQ�WKURXJK�WHFKQRORJ\�VXSSRUW�DQG�
GHYHORSPHQW�RI�VWUDWHJLF�LGHDV�IURP�ZRUOGZLGH�
PDUNHWV�KDYH�EHHQ�FKDQJLQJ�SHUFHSWLRQV��SULRUL�
WLHV�DQG�WKH�FKRLFH�RI�KHDOWK�EXVLQHVV�PRGHOV��,Q�
DGGLWLRQ��DV�RSSRUWXQLWLHV�HPHUJHG��VWDNHKROGHUV�
EHJDQ�WR�EH�PRUH�DZDUH�RI�WKH�RSSRUWXQLWLHV�DQG�
WKUHDWV�DVVRFLDWHG�ZLWK�RQJRLQJ�FKDQJH��7KHUH�
LV� WKHUHIRUH� HYLGHQFH� WKDW�� ZKHQ� FRPELQHG�
ZLWK�SURSHU�RUJDQL]DWLRQ��OHDGHUVKLS�DQG�VNLOOV��
LQQRYDWLYH� ,QIRUPDWLRQ� DQG� &RPPXQLFDWLRQ�
7HFKQRORJLHV��,&7V��FDQ�KHOS�WR�DGGUHVV�VRPH�
RI�WKH�VRFLHWDO�FKDOOHQJHV�WR��QRW�RQO\��(XURSH¶V�
KHDOWKFDUH�V\VWHPV��ILUVW�RI�DOO�WKH�DFKLHYHPHQW�
RI�WKH�ORJLFV�RI�³KHDOWKFDUH�QHWZRUN´�WKURXJK�
ZKLFK�UHDOL]H�D�OHYHO�RI�WHFKQRORJLFDO�LQWHJUDWLRQ�
FDSDEOH�RI�LQFUHDVH�V\QHUJLHV�EHWZHHQ�+&2V��
DQG�EHWZHHQ�WKHP�DQG�WKH�SDWLHQWV��D�QHWZRUN�RI�
LQWHUFRQQHFWHG�+&2V�DQG�KHDOWKFDUH�RSHUDWRUV�
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�*HQHUDO�3UDFWLWLRQHUV��6SHFLDOLVWV��«��FDQ�OHDG�
WR�DFFHVV�WR��GHOLYHU�DQG�VKDUH�QHZ�IRUPV�DQG�
FKDQQHOV�RI�UHODWLRQV��DSDUW�IURP�FRQVROLGDWLQJ�
DQG�UHYLWDOL]LQJ�WKH�DOUHDG\�H[LVWLQJ�RQHV��1HY�
HUWKHOHVV��UHVHDUFKHV�H[DPLQLQJ�RUJDQL]DWLRQDO�
DQG�VRFLR�FXOWXUDO�IDFWRUV�KDYH�SURYLGHG�LQVLJKW�
LQWR�YDULDEOHV�ZKLFK�GLPLQLVK�RU�FUHDWH�EDUULHUV�
WR�WKH�XVH�RI�,&7V�ZLWKLQ�+&2V��5HFHQW�ZRUNV�
KDYH�SDLG�DWWHQWLRQ�WR�WKH�LQWHUDFWLYH�FRPSOH[LW\�
RI�JURXS�ZRUNV��*RRGZLQ�	�*RRGZLQ��������
.DSODQ� 	� 6KDZ�� ������ GHPRQVWUDWLQJ� WKH�
QHHG�WR�PRYH�RXWVLGH�WKH�WUDGLWLRQDO�LQGLYLGXDO�
GHFLVLRQ�PDNHU� DVVHVVPHQW� DQG� WDNH�DFFRXQW�
RI� WKH� FRQWH[W� RI� SUDFWLFH�� WHDP� LQWHJUDWLRQ��
DQG�UHODWHG�FRJQLWLYH�DV�ZHOO�DV�VRFLR�FXOWXUDO�
LVVXHV��)HZ�VWXGLHV��6DQWDKDQDP��*XLPDUDHV��
	�*HRUJH��������.DSODQ��������KDYH�WUDFHG�DV�
ZHOO�WKH�OLQNV�EHWZHHQ�LPSURYHPHQWV�LQ�RUJD�
QL]DWLRQDO�RXWFRPH�LQGLFDWRUV�DQG�D�GLYHUVLW\�
RI� SUHGLFWLYH� YDULDEOHV� �WHFKQLFDO�� RUJDQL]D�
WLRQDO�DQG�VRFLR�FXOWXUDO�IDFWRUV��ZLWKLQ�RUJD�
QL]DWLRQV�DV�,&7�ZHUH�LPSOHPHQWHG��$QRWKHU�
ERG\�RI�OLWHUDWXUH��IRFXVHG�RQ�WKH�GLIIXVLRQ�RI�
WHFKQRORJLFDO�LQQRYDWLRQ��5RJHUV���������KDV�
LGHQWLILHG�WKH�SURFHVVHV�E\�ZKLFK�LQQRYDWLRQ�
LV�FRPPXQLFDWHG�WKRXJK�FHUWDLQ�FKDQQHOV�RYHU�
WLPH�DPRQJ�PHPEHUV�RI�D�VRFLDO�V\VWHP��QHLWKHU�
KHUH�PXFK�DWWHQWLRQ�KDV�EHHQ�SDLG�WR�WKH�FRQ�
VHTXHQFHV�IRU�ZRUNHUV�DQG�RUJDQL]DWLRQV��DQG�
+&2V�DPRQJ�WKHVH��RI�DGRSWLQJ�WHFKQRORJLFDO�
LQQRYDWLRQV��:HVWEURRN��%UDLWKZDLWH��,HGHPD��
	�&RLHUD��������

/,7(5$785(�5(9,(:

2XU�VWXG\�GUDZV�XSRQ�WZR�PDLQ�DUHDV�RI�UHVHDUFK�
LQ�WKH�OLWHUDWXUH���L��WKH�QHWZRUN�RUJDQL]DWLRQV�
LQ�WKH�KHDOWKFDUH�VHFWRU���LL��WKH�6RFLDO�1HWZRUN�
$QDO\VLV�DV�ZRUN�PHWKRGRORJ\��,Q�WKLV�VHFWLRQ��
ZH�SURYLGH�D�EULHI�VXUYH\�RI�SHUWLQHQW�VWXGLHV�
LQ�HDFK�DUHD�IURP�WKH�OLWHUDWXUH�

,Q�D� VWULFWO\�RUJDQL]DWLRQDO�PHDQLQJ�� WKH�
QHWZRUN�LV�GHILQHG�DV�D�VHW�RI�UHODWLRQV�EHWZHHQ�
DFWRUV��DQG�WLHV�EHWZHHQ�VXEMHFWV�DQG�RU�V\VWHPV�
RI� FRRUGLQDWLRQ� DQG� JRYHUQDQFH�� FRQYHUJLQJ�
XSRQ�WKH�VDPH�RXWSXW�DQG�RU�EXVLQHVV�SURFHVV�
�*UDQGRUL���������7KHUH�DUH�WZR�PDLQ�EUDQFKHV�

RI�UHVHDUFK�IRFXVHG�RQ�WKH�KHDOWKFDUH�QHWZRUNV��
WKH�ILUVW�RQH�DLPV�WR�DQDO\]H�WKH�SDWWHUQ�DQG�LWV�
VWUDWHJLF� DQG� RUJDQL]DWLRQDO� SURSHUWLHV� IURP�
WKH� QHWZRUN� QRGHV� VWDQGSRLQW�� SD\LQJ� DWWHQ�
WLRQ�RQ�WKHLU�G\QDPLFV�RI�DJJUHJDWLRQ��0DQ\�
H[SHULHQFHV��&LFFKHWWL��������0LROR��9LWDOL��	�
1XWL��������DPRQJ�WKH�RWKHUV��PDGH�SRVVLEOH�WR�
GHSLFW�WZR�PDLQ�FDWHJRULHV��WKH�KRUL]RQWDOO\±LQ�
WHJUDWHG�QHWZRUNV�DQG�WKH�YHUWLFDOO\±LQWHJUDWHG�
QHWZRUNV�� ,Q� WKH� ILUVW� FDVH�� OLWHUDWXUH�ZLGHO\�
UHIHUV�WR�WKH�VR±FDOOHG�³KXE�	�VSRNH�PRGHO´��
ZKHUH�D�PHGLFDO�FHQWUH�RI�H[FHOOHQFH�DEOH�WR�
SURYLGH�KLJK�VSHFLDOL]HG�SHUIRUPDQFHV�±�RIWHQ�
EHFDXVH� RI� KLJKHU� UHVRXUFHV� DYDLODELOLW\� ±� LV�
VXUURXQGHG�E\�D�QXPEHU�RI�SHULSKHUDO�IDFLOLWLHV�
DLPHG�WR�OHVV�VSHFLDOL]HG�WDVNV��&LFFKHWWL��������
/HJD���������,Q�WKH�VHFRQG�FDVH��WKH�QHWZRUN�
LV� UHODWHG� WR� WKH� FRQFHSW� RI� DVVLVWDQFH� FRQWL�
QXLW\��/HJD���������DQG� WKH�UHVHDUFK�IRFXVHV�
RQ�WKH�HQKDQFHPHQW�RI�WKH�SDWLHQW�DVVLVWDQFH�
SDWK��ZLWK�SDUWLFXODU�UHJDUG�WR�WKH�SUHYHQWLRQ�
SHUIRUPDQFHV�

7KH� RWKHU� PDLQ� ERG\� RI� OLWHUDWXUH� FRQ�
FHUQV�WKH�NLQG�RI�IORZV�±�PHDQW�DV�H[FKDQJH�
RI�UHVRXUFHV�±� WKDW�RULJLQ� LQVLGH� WKH�QHWZRUN�
�FR±RUGLQDWH� PRELOL]DWLRQ��:DUUHQ�� 6WHSKHQ��
	�%HUJXQGHU���������5HVHDUFKHV�IRFXV�RQ�WKH�
G\QDPLFV� RI� LQWHJUDWLRQ�� FRRUGLQDWLRQ� DQG�
LQWHUGHSHQGHQFH� RFFXUULQJ� EHWZHHQ� WZR� RU�
PRUH�RUJDQL]DWLRQV��0LOQHU��������)HQQHOO�	�
:DUQHFNH��������.DOX]Q\�	�:DUQHFNH���������
6XFK�FRQWULEXWHV�GLIIHU�IURP�WKH�SUHYLRXV�RQHV�
EHFDXVH��EHVLGHV�GUDZLQJ�WKH�QHWZRUN�RUJDQL�
]DWLRQDO� IUDPHZRUN�� KLJKOLJKW� WKH� LPSDFW� RQ�
SHUIRUPDQFHV�OHYHO�E\�DQDO\]LQJ�PDQDJHPHQW�
DQG�FOLQLFDO�RXWFRPHV��WKLV�OHDGV�WKHUHIRUH�WR�
DQ�HYDOXDWLRQ�RI�WKH�HIILFDF\�IRU�ERWK�WKH�ZKROH�
QHWZRUN�DQG�WKH�VLQJOH�QRGHV�DQG�WLHV��3URYDQ�
	�0LOZDUG��������

7KH�FR±RUGLQDWH�PRELOL]DWLRQ�LV�D�W\SLFDO�
IRUP� RI� KHDOWKFDUH� VHUYLFHV� VXSSO\LQJ�� DQG�
LV�WKH�ILUVW�VWDJH�LQ�D�PXFK�ORQJHU�SDWK�DORQJ�
ZKLFK�WKH�UHODWLRQDO�WLVVXH�JHWV�VWHDGLHU�WKDQNV�
WR�LQIRUPDWLRQ�H[FKDQJH�DQG�DJUHHPHQWV�VHW�
WOLQJ�DPRQJ�WKH�DFWRUV�LQYROYHG��H�J���G\QDPLFV�
RI�SDWLHQWV�H[FKDQJH�EHWZHHQ�+&2V���9DQ�GH�
9HQ��:DONHU��	�/LVWRQ��������9DQ�GH�9HQ�	�
:DONHU�� �������7KH� QHWZRUNV� VWXGLHV� DSSHDU�
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DV� FRQQHFWHG� WR� RWKHU� GLVFLSOLQHV�� VXFK� DV�
VRFLRORJ\��DQG�LQ�SDUWLFXODU�ZLWK�WKH�ERG\�RI�
OLWHUDWXUH� DERXW� WKH� VRFLDO� QHWZRUN� DQDO\VLV��
$VVXPLQJ�WKDW�WKH�UHODWLRQVKLSV�RFFXUULQJ�EH�
WZHHQ�DFWRUV�DUH�KHOG�WR�DFWRUV¶�UROHV�LQVLGH�WKH�
QHWZRUN��&URVV�	�3DUNHU��������0HQHJX]]R�	�
&HSLNX���������WKH�ZKROH�VHW�RI�QRGHV�DFWRUV�
�ZLWK�WKHLU�SHFXOLDU�IHDWXUHV���DQG�WKH�VHW�RI�WLHV�
�H�J���FRQQHFWLRQV��UHODWLRQV�DQG�RU�LQWHUDFWLRQV�
IRU�WKH�H[FKDQJH�RI�UHVRXUFHV��JLYH�RULJLQ�WR�D�
VRFLDO�QHWZRUN��3RZHOO���������WKDW�FDQ�EH�FDQ�
EH�DUWLFXODWHG�RQ�GLIIHUHQW�OHYHOV��LQWHUSHUVRQDO�
�D�VLQJOH�SHUVRQ�EHORQJLQJ�WR�DQ�RUJDQL]DWLRQ���
LQWUD±RUJDQL]DWLRQDO��D�VSHFLILF�SHRSOH�JURXS�
ZLWKLQ�DQ�RUJDQL]DWLRQ���LQWHU±RUJDQL]DWLRQDO��D�
VHW�RI�UHODWLRQV�H[LVWLQJ�EHWZHHQ�RUJDQL]DWLRQV���
6XFK�OHYHOV�FRQFHUQ�GLIIHUHQW�NLQG�RI�VRFLDO�WLHV��
IURP�FDVXDO�FRQWDFWV��WR�ZRUNLQJ�UHODWLRQVKLSV��
WR�IDPLO\�ERQGV��&KLHVL��������������

7KH�6RFLDO�1HWZRUN�$QDO\VLV��61$��LV�D�
PHWKRGRORJ\�IRU�WKH�DQDO\VLV�RI�VRFLDO�UHODWLRQ�
VKLSV�� GHYHORSHG� IURP� WKH� UHVHDUFK� RI� -DFRE�
/HY\�0RUHQR��DPRQJ�WKH�RWKHUV���IRXQGHU�RI�
VRFLRPHWU\��D�GLVFLSOLQH�IRFXVHG�RQ�WKH�VWXG\�RI�
LQWHUSHUVRQDO�UHODWLRQVKLSV���WKDW�LQ������WULHG�
IRU�ILUVW�WR�YLVXDOL]H�WKH�VRFLDO�LQWHUDFWLRQV�DV�
UHWLFXODU�REMHFWV��7KH�61$�PDNHV�D�ZLGH�XVH�RI�
WRSLFV��FRQFHSWV�DQG�LQVWUXPHQWV�FRPLQJ�IURP�
WKH�EUDQFK�RI�PDWKHPDWLFV�NQRZQ�DV�³WKHRU\�RI�
JUDSKV´��IRFXVLQJ�HVSHFLDOO\�RQ�WKH�SRVVLELOLW\�
WR�DQDO\]H��LQWHUSUHW��DQG�VRPHKRZ�IRUHWHOO��WKH�
WLHV�H[LVWLQJ�EHWZHHQ�WKH�QRGHV�RI�D�QHWZRUN��,Q�
WKH�KHDOWKFDUH�VHFWRU�WKH�RUJDQL]DWLRQDO�DFWRUV�
DUH�VWURQJO\�LQWHUFRQQHFWHG�HDFK�RWKHU��DQG�WKHQ�
LQIOXHQFHG�E\�WKH�VXUURXQGLQJ�VRFLDO�HQYLURQ�
PHQW��VR�WKH�61$�DSSHDUV�DV�WKH�PRVW�VXLWDEOH�
WKHRUHWLFDO�DQG�PHWKRGRORJLFDO�SHUVSHFWLYH�WR�
LQYHVWLJDWH� WKH� VSUHDGLQJ� RI� LQQRYDWLRQV� DQG�
JRRG� SUDFWLFHV� �FOLQLFDO�� RUJDQL]DWLRQDO� DQG�
WHFKQRORJLFDO��DPRQJ�KHDOWKFDUH�RSHUDWRUV��RU�
KRZ�PXOWLGLVFLSOLQDU\�WHDPV�IRU�WKH�WUHDWPHQW�
RI� FKURQLF±GHJHQHUDWLYH� SDWKRORJLHV� ZRUN��
7KH�DERYH�PHQWLRQHG�OHYHO�RI�DQDO\VLV�FDQ�EH�
IHDWXUHG�DV�IROORZV�

�� ,QWHUSHUVRQDO�� SHUIRUPDQFH� VXSSO\LQJ��
GHILQLWLRQ�DQG�GHYHORSPHQW�RI�GHFLVLRQDO�
DQG�LQIRUPDWLRQ�SURFHVVHV�IRU�SUDFWLWLRQHUV�

DQG�VSHFLDOLVWV��&ROHPDQ��������9DOHQWH��
�������RSHUDWLRQV�RI�PXOWLIXQFWLRQDO�WHDPV�
�:HVW��%DUURQ��'RZVHWW��	�1HZWRQ��������

�� ,QWUD±RUJDQL]DWLRQDO��GHVLJQLQJ�RI�+&2V��
ZKHUH�VRFLDO�UHODWLRQV�SOD\�D�NH\�UROH�LQ�WKH�
SHUIRUPDQFH�DQDO\VLV�RI�WKH�RUJDQL]DWLRQDO�
XQLWV��/RPL��������'RQDWLQL�HW�DO���������

�� ,QWHU±RUJDQL]DWLRQDO�� GHVLJQLQJ� RI� DV�
VLVWDQFH�QHWZRUNV��$JUDQRII�	�0F*XLUH��
������

7KH� DGRSWLRQ� RI� WKH� 61$� ILWV� ZLWK� WKH�
UHVHDUFK�REMHFWLYH��EHFDXVH�RI�LWV�FDSDELOLW\�WR�
IHDWXUH�FRUUHFWO\�WKH�RUJDQL]DWLRQV�LQYROYHG��E\�
XVLQJ�DSSURSULDWH�VHWV�RI�LQGLFDWRUV�DQG�JUDSKLF�
LQVWUXPHQWV��:LWKLQ�WKLV�ORJLF��LW�EHFRPHV�SRV�
VLEOH� WR� LQYHVWLJDWH�DQ\�NLQG�RI� UHODWLRQVKLSV�
WKDW�RULJLQ�LQ�D�KHDOWKFDUH�V\VWHP��FRPSDULQJ�
WKHUHIRUH�WKH�³IRUPDO´�DQG�WKH�³UHDO´�RUJDQL]D�
WLRQ�IUDPHZRUNV��&LFFKHWWL���������WKDW�PDNHV�
DOVR�SRVVLEOH�WR�LPSURYH�WKH�DELOLW\�WR�GHYHORS�
HYDOXDWLRQ�PRGHOV�WKDW�DUH�DGDSWLYH�DQG�VHQVLWLYH�
WR�WKH�FKDUDFWHULVWLFV�RI�ZLFNHG�SUREOHPV�DQG�
SURYLGHV�D�VWURQJ�WKHRUHWLFDO�EDVLV�IURP�ZKLFK�
WR�DQDO\]H�DQG�LQWHUSUHW�ILQGLQJV��:HVWEURRN�
HW�DO���������

0(7+2'2/2*,&$/�5(0$5.6

7KH� SUHVHQW� ZRUN� VXSSRUWV� DQ� H[SORUDWLYH�
GHVFULSWLYH�DQDO\VLV��<LQ��������0DUL���������
IHDWXULQJ�DV�WKH�ILUVW�VWHS�RI�D�ZLGHU�UHVHDUFK�
SDWK�GHVFULEHG�LQ�LWV�RYHUDOO�LQ�)LJXUH����7KH�
WZR�PDLQ�UHVHDUFK�REMHFWLYHV�DUH�

�� 9HULI\� LI� DQG� KRZ� WKH�61$�FDQ� DGGUHVV�
WKH� LQVWDQFHV� RI� FKDQJH� DQG� NQRZOHGJH�
PDQDJHPHQW� ZLWKLQ� D� WHUULWRULDO� FRQWH[W�
IHDWXULQJ�D�ORZ�XVH�RI�,&7V�DQG�D�OLPLWHG�
VSUHDGLQJ�RI�LQIRUPDWLRQ�IORZV�FRQFHUQLQJ�
WKH�FKURQLF�SDWLHQWV¶�FDUH�SDWKV�

�� 9HULI\�LI�DQG�KRZ�WKH�61$�FDQ�DSSHDU�DV�
WKH�³ZD\´�WR�D�SHUVSHFWLYH�RI�LQQRYDWLRQ��
ZKHUHDV�WKH�UHDOL]DWLRQ�RI�DQ�LQIRUPDWLRQ�
IUDPHZRUN��VRFLDO�KHDOWKFDUH�QHWZRUN��IRU�
WKH�FLUFXODWLRQ�DQG�WKH�H[FKDQJH�RI�DFFX�
UDWH��LQGLYLGXDO�DQG�FRPSOHWH�FOLQLFDO�GDWD��
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FDQ�LPSURYH�WKH�G\QDPLFV�RI�FRPPXQLFD�
WLRQ�DQG�LQWHUDFWLRQ�LQWHJUDWLRQ�EHWZHHQ�WKH�
VXEMHFWV�LQYROYHG�LQ�WKH�SDWLHQWV¶�FDUH�SDWKV�

7KH�FRQFHSW�RI�FKDQJH�PHDQV�DQ\�NLQG�RI�
PRGLILFDWLRQ� RI� WKH� RUJDQL]DWLRQDO� DQG� WHFK�
QRORJLFDO�NQRZOHGJH�JDLQHG�IURP�WKH�RXWVLGH�
HQYLURQPHQW�DQG�RU�LPSURYLQJ�WKH�XVH�RI�UH�
VRXUFHV�H[WDQW��EXW�QRW�SURSHUO\�H[SORLWHG��&RUWL��
�������WKLV�GHVFULSWLYH�VLGH�RI�WKH�DQDO\VLV�LV�
HQKDQFHG�E\�WKH�LQFUHDVLQJ�ERG\�RI�OLWHUDWXUH�
DERXW�WKH�QHWZRUN�GHVLJQLQJ�LQ�WKH�KHDOWKFDUH�
VHFWRU�DV�ZHOO��7KH�H[SORUDWLYH�DQDO\VLV�UHIHUV�
LQVWHDG�WR�WKH�FRQFHSW�RI�LQQRYDWLRQ��PHDQW�DV�
DQ\�TXDOLWDWLYH�TXDQWLWDWLYH�PRGLILFDWLRQ�RI�WKH�
XVH�RI�H[WDQW�WHFKQRORJLHV��DEOH�WR�OHDG�³VRPH�
KRZ´�WR�D�YHU\�FKDQJH��SHUFHLYHG�DV�SRVLWLYH�
�&RUWL���������7KH�GHSOR\PHQW�RI�WKH�DQDO\VLV�
RI�VRFLDO�QHWZRUNV�UHTXLUHV�D�PHWKRGRORJ\�IRU�
WKH�HYDOXDWLRQ�RI�UHODWLRQDO�GDWD�

7KH� TXDQWLWDWLYH±UHODWLRQDO� DSSURDFK�
SURYLGHG� E\� WKH� 61$� IHDWXUHV� DV� DQDO\VLV�
XQLWV� WKH� VHW� RI� UHODWLRQVKLSV� WKDW� WKH� DFWRUV�
�QRGHV��LQYROYHG�LQ�WKH�FDUH�SDWK��+&2V��*3V��
SDWLHQWV��RULJLQ�LQVLGH�WKH�QHWZRUN��ZKLOH�WKH�
UHODWLRQV¶� SURSHUWLHV� �WLHV�� EHORQJ� WR� FRXSOHV�
RI� DFWRUV�� LQVWHDG� RI� VLQJOH� QRGHV� �0D]]RQL��
������0DUFKL�� 6FKLILQL�'¶$QGUHD��0DJJLQR��
	�0ROD���������6WUHQJWKV�RI�WKH�61$�DUH�WKH�
H[SORLWDWLRQ�RI�WKH�7KHRU\�RI�*UDSKV�WR�KDQGOH�
WKH�UHODWLRQDO�GDWD��WKH�FRXSOH�RI�DFWRUV���DQG�
WKH�0DWUL[�$OJHEUD�WR�GHVFULEH�WKH�LQWHUDFWLRQV�
IUDPHZRUN��6FRWW��������:DVVHUPDQ�	�)DXVW��
�������UHODWLRQDO�GDWD�DUH�ILUVW�GHSLFWHG�WKURXJK�
WKH�XVH�RI�³Q�[�Q´�VRFLRPHWULF�PDWUL[HV��ZKRVH�
URZV�DQG�FROXPQV�UHIHU�WR�WKH�QRGHV��ZKLOH�WKH�
FHOOV�UHIHU�WR�WKHLU�FRQQHFWLRQV��7KH�³ZHLJKW´�
RI�HDFK�FRQQHFWLRQ�GHSHQGV�RQ�WKH�GHILQLWLRQ�
RI�D�VXLWDEOH�HYDOXDWLRQ�SDUDPHWHU�DGRSWHG�IRU�
GUDZLQJ�WKH�VRFLDO�QHWZRUN�

)LJXUH����7KH�UHVHDUFK�SDWK
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7KH�JUDSKV��KHUH�FDOOHG�³VRFLRJUDPV´��DUH�
EL±GLPHQVLRQDO�GHVFULSWLRQV�RI�WKH�VRFLDO�UHOD�
WLRQV��ZKHUHLQ�WKH�SRLQWV�PHDQ�WKH�QRGHV�DQG�
WKH�OLQHV�PHDQ�WKH�WLHV�EHWZHHQ�FRXSOH�RI�QRGHV��
7KH�XVH�RI�VRFLRJUDPV�PDNHV�ILQDOO\�SRVVLEOH�
WR�KLJKOLJKW�PDQ\�IRUPDO�QHWZRUN�SURSHUWLHV�
�VXFK�DV�GHQVLW\��FRKHVLRQ��FHQWUDOLW\��DQG�FRQ�
QHFWLYLW\���7KH�DQDO\VLV�RI�WKH�SUREOHPDWLFV�RQ�
D�FRPSOH[�HQYLURQPHQW�LQ�ZKLFK�LQIRUPDWLRQ�	�
FRPPXQLFDWLRQ�WHFKQRORJLHV�DUH�LQFUHDVLQJO\�
EHLQJ�LPSOHPHQWHG�OHG�WR�UHFRJQL]H�WKDW�WKHUH�
DUHQ¶W�VXLWDEOH�HYDOXDWLRQ�IUDPHZRUNV�\HW��E\�
ZKLFK�WR�DVVHVV�WKHLU�LPSDFW�RQ�FOLQLFDO�ZRUN�
DQG� RUJDQL]DWLRQDO� RXWFRPHV�� 7KH� WZR�PDLQ�
FKDOOHQJHV�WKH�UHVHDUFK�SDWK�VKRXOG�WU\�WR�DG�
GUHVV�DUH�WR�FRQFHSWXDOL]H�WKH�GHVLJQ�IHDWXUHV�
RI�DQ�HYDOXDWLRQ�IUDPHZRUN�DQG�WR�VSHFLI\�ZKDW�
GDWD�ZLOO�EH�JDWKHUHG�DQG�KRZ�

7+(�(03,5,&$/�9(5,),&$7,21

7KH�HPSLULFDO�DQDO\VLV�FRPLQJ�IURP�WKH�UHVHDUFK�
VWUDWHJ\�FRQVLVWHG�RI�WZR�PDLQ�VWHSV�

�� 7KH�ILUVW�VWHS�IRFXVHG�RQ�WKH�LGHQWLILFDWLRQ�
RI�SRVVLEOH�DUHDV�RI�LPSOHPHQWDWLRQ�RI�,&7�
VROXWLRQV�LQ�WKH�'LVWULFWV�RI�WKH�/RFDO�+HDOWK�
$XWKRULW\�³1D���1RUG´��ORFDWHG�LQ�WKH�QRUWK�
RI�1DSOHV¶�SURYLQFH��,WDO\���LQ�UHODWLRQ�WR�WKH�
VXVWDLQDELOLW\�RI�SURJUDPPHV�RI�,QWHJUDWHG�
0DQDJHPHQW� IRU� FKURQLF±GHJHQHUDWLYH�
SDWKRORJLHV�� LQ� SDUWLFXODU�'LDEHWHV�0HO�
OLWXV�W\SH����7KH�TXDQWLWDWLYH�UHVHDUFK�ZDV�
IRXQGHG�RQ�D�VXUYH\�DGPLQLVWHULQJ�

�� 7KH� VHFRQG� VWHS� DLPHG� WR� HODERUDWH� WKH�
UHVXOWV�DFKLHYHG�XVLQJ�TXDOLWDWLYH�PHWKRGV�
�SDUWLFLSDQW�REVHUYDWLRQ��FUHDWLRQ�RI�D�³3D�
WKRORJ\�*URXS´���7KH�LPSOHPHQWDWLRQ�RI�
WKH�61$�PDGH�SRVVLEOH�WR�GUDZ�D�QHWZRUN�
WR� LQYHVWLJDWH� WKH� UHODWLRQV�RFFXUUHG��DF�
FRUGLQJ�WR�WKH�ORJLF�RI�GLVHDVH�PDQDJHPHQW�

7KH�VDPSOH�JURXS�FRQVLVWHG�RI�QHDUO\����
*HQHUDO� 3UDFWLWLRQHUV� �*3V�� DQG� 6SHFLDOLVWV�
�LQ� SDUWLFXODU� GLDEHWRORJLVWV���ZRUNLQJ� LQ� WKH�
'LVWULFWV�RI� WKH�/RFDO�+HDOWK�$XWKRULW\�1D���

1RUG�� FKURQLF±GHJHQHUDWLYH� SDWKRORJLHV�� LQ�
FOXGLQJ�WKH�'LDEHWHV�0HOOLWXV�W\SH����SUHVHQW�
VLPLODU� FOLQLFDO� FRXUVHV�� DQG� WKHLU� LQFLGHQFH�
RQ�WKH�SRSXODWLRQ�KDV�EHHQ�LQFUHDVLQJ�PRVWO\�
EHFDXVH�RI�WKH�UDLVLQJ�RI�OLIH�H[SHFWDQF\��,Q�,WDO\��
VXUYH\V�FRQFHUQLQJ�WKH�'LDEHWHV�LQFLGHQFH�RQ�
QDWLRQDO�VFDOH�DUH�QRW�DYDLODEOH��ZKLOH�WKHUH�DUH�
VWXGLHV�SHUIRUPHG�RQ�ORFDO�DUHDV��VHH��%RQRUD�
HW�DO���������%RO]DQR�DUHD���%UXQR�HW�DO��������
�7XULQ�DUHD���3HOHOOD��7DPEXULV��	�7UDQIDJOLD��
������ %RQDFFL�� 3HOHOOD�� 	� 7DPEXULV�� �����
�%HQHYHQWR� DUHD���� ,Q� DGGLWLRQ�� IURP� ,67$7�
\HDUERRN� GDWD� �=DFFDULQ� 	� 5LYHOOLQL�� ������
HPHUJHV�WKDW������RI�,WDOLDQV�DUH�GLDEHWLF��HTXDO�
WR�����PLOOLRQV�SHRSOH�������ZRPHQ�DQG������
PHQ���7KH�VWDQGDUG�SUHYDOHQFH�LQFUHDVHG��GXU�
LQJ�WKH�ODVW�\HDUV��IURP������LQ������WR������
LQ�������7KH�SUHYDOHQFH�RI�'LDEHWHV�0HOOLWXV�
LQFUHDVHV�ZLWK�WKH�DJH��XS�WR�WKH�������LQ�WKH�
RYHU����DJH�JURXS��,Q�WKH�DJH�JURXS�IURP����
WR����\HDUV�� WKH�SUHYDOHQFH� LV�JUHDWHU� IRU� WKH�
PHQ��ZKLOH�LQ�WKH�RYHU����DJH�JURXS�LV�JUHDWHU�
IRU� WKH� ZRPHQ�� 7KH� DGPLQLVWHUHG� ��±LWHP�
TXHVWLRQQDLUH� IRU� WKH� GDWD� FROOHFWLRQ��PRVWO\�
VWUXFWXUHG�ZLWK� IL[HG�TXHVWLRQV��ZDV� GLYLGHG�
LQ�WKUHH�PDLQ�DUHDV�

�� .QRZOHGJH�RI�WKH�SDWKRORJ\��WKH�DQDO\VLV�
IRFXVHG�RQ�WKH�PDLQ�WRSLFV�FRQFHUQLQJ�WKH�
KDQGOLQJ�RI�WKH�GLDEHWLF�SDWLHQW�E\�WKH�*3V��
LQ�RUGHU�WR�YHULI\�WKHLU�FRUUHFW�EHKDYLRU�DV�
ZHOO�DV�WKH�UHVSHFW�RI�WKH�JXLGHOLQHV�IRU�WKH�
WUHDWPHQW�RI�WKH�SDWKRORJ\�

�� $SSURDFK� WR� WKH� ,&7�� WKH� ILUVW� SXUSRVH�
ZDV� WR� HYDOXDWH�� DPRQJ� WKH� *3V�� WKHLU�
NQRZOHGJH�DQG�H[SHULHQFH�ZLWK�LQIRUPD�
WLRQ�LQVWUXPHQWV�DV�ZHOO�DV�ZLWK�HOHFWURQLF�
GDWD�GHOLYHULQJ�DQG�ZDUHKRXVLQJ�WRROV��7KH�
VHFRQG�SXUSRVH�ZDV�WR�DQDO\]H�WKHLU�SUR�
SHQVLW\�WRZDUG�WKH�DGRSWLRQ�RI�(OHFWURQLF�
0HGLFDO�5HFRUG�SURWRFROV�

�� 0DQDJHPHQW� RI� FRPPXQLFDWLRQ� IORZV��
WKH�DQDO\VLV�IRFXVHG�RQ�HYDOXDWLRQ�RI�WKH�
GHJUHH�RI�LQWHUDFWLRQ�LQWHJUDWLRQ�EHWZHHQ�
WKH�VXEMHFWV�LQYROYHG�LQ�WKH�GLDEHWLF�SDWLHQW�
FDUH�SDWK�
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7KH� DQVZHUV� DQDO\VLV� IURP� WKH� VDPSOH�
JURXS�PHPEHUV�OHG�WR�D�ILUVW�³SLFWXUH´�RI�WKH�
WKUHH�OHYHOV�RI�WKH�VRFLDO�QHWZRUN��DQG�WR�WKH�
VHW�RI�IORZV�RFFXUULQJ�DPRQJ�WKH�DFWRUV�WKHP�
VHOYHV� �FR±RUGLQDWH� PRELOL]DWLRQ��� $� VWURQJ�
GLFKRWRP\�DSSHDUHG�EHWZHHQ�WKHLU�ZLOO�WR�HTXLS�
ZLWK�,&7�VROXWLRQV��DQG�WKH�ODFN�RI�D�UHDO�VHQVH�
RI� WKHLU�XVH��DV�ZHOO�DV� WKHLU�HIIHFWV�RQ�ZRUN�
SHUIRUPDQFHV��VHUYLFHV�HIILFLHQF\�DQG�RSHUD�
WRUV�H[SHUWLVH��7KH�HPHUJLQJ�VFHQDULR�VKRZHG�
RQFH�RQH�KRZ�³WKH�GHSOR\PHQW�RI�,&7V��HLWKHU�
DV�FKDQJH�RU�LQQRYDWLRQ��LV�VWLOO�SHUFHLYHG�DV�DQ�
RXW±RI±WKH±RUGLQDU\��DYRLGDEOH�H[SHULHQFH��D�
GHILQLWHO\�UHPDUNDEOH�FKDQFH�RI�LPSURYHPHQW�
IRU� WKH� VHUYLFH� SHUIRUPDQFHV� VXSSO\LQJ�� EXW�
UHDG\� WR� WXUQ�RXW�DV�QHJDWLYH�� VLQFH�FDXVH�RI�
PRGLILFDWLRQ�IRU�DFWRUV¶�EHKDYLRUV�DQG�UROHV´�
�&RUWL��,DVLHOOR��0DULQR��	�7DPEXULV��������

7+(�*(1(5$/�&$5(�
3$7+��$6�,6�

)LJXUH���GHVFULEHV�WKH�*HQHUDO�&DUH�3DWK��DV�
GUDZQ�XSRQ� WKH�HODERUDWLRQ�DQG� WKH�DQDO\VLV�
RI� WKH� TXHVWLRQQDLUHV��7KH� IORZ� FKDUW� WXUQHG�
RXW�DV�WKH�EHVW�SDWWHUQ�WR�KLJKOLJKW�WKH�ORJLFDO�
VHTXHQFH� RI� WKH� HSLVRGHV� IRUPLQJ� WKH� &DUH�
3DWK� LQ�D� WHUULWRULDO� FRQWH[W�� DQG�DOORFDWH� WKH�
SHUIRUPDQFHV�GHOLYHUHG�E\�WKH�*3V�� WRJHWKHU�
ZLWK� WKH� GLDEHWRORJLFDO� WHDP� �FRPSRVHG� E\�
GLDEHWRORJLVW�� GLDEHWLF� FHQWUH�� FDUGLRORJLVW��
QHSKURORJLVW��RSWLFLDQ��GLHWLFLDQ��SRGLDWULVW�DQG�
SV\FKRORJLVW��DQG�WKH�WHUULWRULDO�KRVSLWDO�V���IRU�
WKH�WUHDWPHQW�RI�D�SDUWLFXODU�NLQG�RI�SDWLHQWV�

7KH�UHDOL]DWLRQ�RI�WKH�*HQHUDO�&DUH�3DWK�
VWDUWHG�ZLWK�WKH�DQDO\VLV�RI�WKH�UHDO�FDUH�SDWK�
DGRSWHG�E\�HDFK�*3��L�H���WKH�YLVXDOL]DWLRQ��IRU�
WKH�GLDEHWLF�SDWLHQWV�IROORZHG��RI�WKH�DFWXDO�VH�
TXHQFH�RI�WKH�HSLVRGHV�WKHLU�DVVLVWDQFH�SURFHVV�
LV�PDGH�RI���7KH�EHVW�DVVLVWDQFH�SDWK�UHDOL]HG�
E\�HDFK�*3�KDV�EHHQ�QDPHG�5HIHUHQFH�SDWK��
7KH�V\QWKHVLV�RI�WKH�PRVW�HIILFDFLRXV��IURP�WKH�
FOLQLFDO�VWDQGSRLQW��DQG�PRVW�HIIHFWLYH��IURP�
WKH�RUJDQL]DWLRQDO�VWDQGSRLQW��5HIHUHQFH�SDWKV�
KDV�RULJLQDWHG�ILQDOO\�WKH�*HQHUDO�&DUH�3DWK��$V�
,V���7KH�UHODWLRQDO�DSSURDFK�RYHUODSSHG�WR�WKH�
SUHYLRXV�ORJLFDO�RQH�ILUVWO\�UHTXLUHG��WR�GUDZ�

FRUUHFWO\�WKH�QHWZRUN��WKH�LGHQWLILFDWLRQ�RI�WKH�
EHVW� ILWWLQJ� HYDOXDWLRQ� SDUDPHWHU� WR� DVVLJQ� D�
ZHLJKW�WR�WKH�FRQQHFWLRQV�IRXQG��WKDW�ZDV�WKH�
WKHUDSHXWLF� FRQWLQXLW\� VHWWOHG� EHWZHHQ� HYHU\�
FRXSOH�RI�DFWRUV�RI�WKH�FDUH�SDWK��H[SUHVVHG�E\�
D�QXPHULF�YDOXH�UDQJLQJ�IURP���WR����DFFRUG�
LQJ� WR� WKH� JUHDW� SDUW� RI� OLWHUDWXUH�� 6XFK� VWHS�
ZDV�FRQGXFWHG�ZLWK�WKH�KHOS�RI�WKH�PHPEHUV�
RI�WKH�³3DWKRORJ\�*URXS´��FRPSULVHG�E\�WKRVH�
SK\VLFLDQV�DQG�DGPLQLVWUDWRUV�EHORQJLQJ�WR�WKH�
VDPSOH� JURXS�� WKDW� VKRZHG� KLJKHU� OHYHOV� RI�
H[SHUWLVH�DQG�FROODERUDWLRQ��WKH�RXWSXW�ZDV�WKH�
VRFLRPHWULF�PDWUL[�LQ�7DEOH����)LQDOO\��GHGLFDWHG�
VRIWZDUH��8&,1(7��WUDQVODWHG�WKH�PDWUL[�LQ�D�
VRFLRJUDP��VHH�)LJXUH�����7KH�DQDO\VLV�RI�WKH�
UHVXOWLQJ�QHWZRUN�VKRZV�DQ�DSSHDULQJ�VWUXFWXUDO�
HTXLYDOHQFH�EHWZHHQ�SDWLHQW��*3��GLDEHWRORJLVW�
DQG�GLDEHWLF�FHQWUH��H�J���D�VLPLOLWXGH�RI�WKHLU�
UHODWLRQDO�IUDPHZRUN�ZLWK�WKH�RWKHU�QRGHV�RI�
WKH�QHWZRUN��

7KH�H[SORLWDWLRQ�RI�WKH�8&,1(7�VRIWZDUH�
DOORZV�SRLQWLQJ�RXW�PDQ\�UHOHYDQW�SURSHUWLHV�
RI�VRFLRJUDPV��WKH�ILUVW�RI�ZKLFK�LV�WKH�QHWZRUN�
FRKHVLRQ��ZKLFK�UDQJHV�IURP���WR����7KH�UHVXOWLQJ�
YDOXH�LV��������L�H���LQ�WKH�QHWZRUN�DUH�SUHVHQW�
DERXW�WKH�����RI�DOO�WKH�SRVVLEOH�FRQQHFWLRQV���
7KH�GHQVLW\�YDOXH�LV�FRQILUPHG�E\�WKH�VWDQGDUG�
GHYLDWLRQ�YDOXH����������WKDW�VXJJHVWV�WKH�SUHV�
HQFH�RI�D�VLJQLILFDQW�OHYHO�RI�YDULDELOLW\�LQ�WKH�
FRQQHFWLRQV��6XFK�KLJK�SHUFHQWDJH��UDWKHU�WKDQ�
EHLQJ�D�SRVLWLYH�RXWSXW��KLJKOLJKWV�LQVWHDG�D�QRQ�
UDWLRQDO��DQG�HYHQ�PRVWO\�UHGXQGDQW��GLVWULEX�
WLRQ�RI�WKH�FRQQHFWLRQV��FHQWHUHG�DPRQJ�WKH�IRXU�
QRGHV�ZLWK�WKH�KLJKHVW�FRQQHFWLYLW\�YDOXHV��H�J���
WKH�QXPEHU�RI�QRGHV�WKDW�KDYH�WR�EH�UHPRYHG�LQ�
RUGHU�WR�GLVFRQQHFW�WKH�QHWZRUN�RQ�WKH�ZKROH��
+LJK�YDOXHV�IRU�N�*��PHDQ�VLJQLILFDQW�OHYHOV�
RI�FRQQHFWLYLW\�LQ�WKH�JUDSK�QHWZRUN��

7KH� FOLTXHV� DQDO\VLV� JLYHV� LQIRUPDWLRQ�
DERXW�WKH�QXPEHU�RI�FRXSOH�RI�DFWRUV�VKDULQJ�WKH�
VDPH�JURXS��D�FOLTXH�LV�D�KLJK�GHQVLW\�VXEJURXS�
RI�WKH�QHWZRUN��PDGH�RI�WKUHH�RU�PRUH�QRGHV��
,Q�WKLV�FDVH��LW�ZDV�SRVVLEOH�WR�UHFRJQL]H�RQO\�
IRXU�H[WUHPHO\�VLPLODU�FOLTXHV���L��3DWLHQW�±�*3�
±�'LDE��±�'&�/+$�±�&DUGLRO��±�2SW��±�1HSKURO��
±�+RVSLWDO���LL��3DWLHQW�±�*3�±�'LDE��±�'&�/+$�
±�3RG��±�+RVSLWDO���LLL��3DWLHQW�±�*3�±�'LDE��±�
'&�/+$�±�3V\FKRO����LY��3DWLHQW�±�*3�±�'LDE��
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LV�SURKLELWHG�

±�'&�/+$�±�'LHW��)LJXUH�����7KDW�PHDQV�WKH�
ODFN�RI�DQ�DUUDQJHG�VHW�RI�UHODWLRQV��7KLV�KDS�
SHQV�EHFDXVH�HYHU\�GLDEHWLF�SDWLHQW��GHSULYHG�
RI� D� UHDO� JXLGH�� FDQ� DFWXDOO\�PDNH� GLIIHUHQW�
FKRLFHV� DORQJ� WKH�SDWK�� VKDUH� VLQJOH�SDUWV� RI�
WKH�SDWK�ZLWK�RWKHU�SDWLHQWV��EH�VWXFN�LQ�D�ORRS�
ZLWK�WKH�VDPH�HSLVRGH��RU�HYHQ�VNLS�RQH�RU�PRUH�

HSLVRGHV��7KHUH�LV�D�UHPDUNDEOH�KHWHURJHQHLW\�
DPRQJ�WKH�FDUH�SDWKV�RULJLQDOO\�LGHQWLILHG�E\�
WKH�*3V�LQYROYHG��DQG�LQ�SDUWLFXODU�WKHUH�LV�D�
JDS�EHWZHHQ�WKRVH�DQG�ZKDW�UHFRPPHQGHG�LQ�
WKH�JXLGHOLQHV�IRU�WKH�,QWHJUDWHG�0DQDJHPHQW�
RI�'LDEHWHV�0HOOLWXV�W\SH����WKH�61$�SURYLGHV�
D�³SKRWRJUDSK\´�WKDW�HQOLJKWHQV�WKH�ODFN�RI�D�

)LJXUH����$V�,V�FDUH�SDWK�IORZ�FKDUW
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&RS\ULJKW���������,*,�*OREDO��&RS\LQJ�RU�GLVWULEXWLQJ�LQ�SULQW�RU�HOHFWURQLF�IRUPV�ZLWKRXW�ZULWWHQ�SHUPLVVLRQ�RI�,*,�*OREDO
LV�SURKLELWHG�

)LJXUH����6RFLRJUDP�RI�WKH�KHDOWKFDUH�QHWZRUN�RULJLQDWHG�IURP�WKH�$V�,V�&DUH�3DWK

)LJXUH����$V�,V�6RFLRPHWULF�0DWUL[
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LV�SURKLELWHG�

UHDO�QHWZRUN�RUJDQL]DWLRQ��DOWKRXJK�WKH�QXPEHU�
RI�+&2V�WKURXJK�ZKLFK��LQ�WKH�VDPH�WHUULWRULDO�
FRQWH[W��WKH�DVVLVWDQFH�SURFHVV�RI�WKH�GLDEHWLF�
SDWLHQW�LV�VXSSRVHG�WR�EH�VHW�DQG�RUJDQL]HG��*3V�
KDYH�JHQHUDOO\�D�YHU\�ORZ�NQRZOHGJH�GHJUHH�
RI� WKH� FDUH� SDWKV� IROORZHG� E\� WKHLU� SDWLHQWV��
WKH� FOLQLFDO�GDWD� DUH�GHOLYHUHG�E\� WKH�SDWLHQW�
KLPVHOI��WKDW�PRYHV�DPRQJ�WKH�+&2V�ZLWK�KLV�
�SDSHU\��FOLQLFDO�KLVWRU\�

7KH�GHSOR\PHQW�RI�,&7�VROXWLRQV�LV�YHU\�
OLPLWHG�IRU�DOO�WKUHH�OHYHOV�RI�VWXG\��LQWHUSHU�
VRQDO�� LQWUD±� DQG� LQWHU±RUJDQL]DWLRQDO��� VLQFH�
H[SORLWHG�PDLQO\�WR�DXWRPDWH�DOUHDG\�H[LVWLQJ�
RSHUDWLRQ�SURFHVVHV��'DWD�5HVRXUFH�7HFKQRO�
RJ\�� 3RQWLJJLD�� �������7KH� ILQDO� RXWFRPH� LV�
WKDW� WKH� LQVWDQFHV�RI�FKDQJH� SHUVSHFWLYH�DQG�
FRPSOH[LW\� PDQDJHPHQW� �DV� WR� FXOWXUH� DQG�
YDOXHV�� WHFKQRORJLFDO±IRUPDO� LVVXHV� DQG� VR�
FLDO� OHJDFLHV��KDYH�EHHQ�DGGUHVVLQJ�DORQJ�DQ�
XQHTXDO� GHYHORSPHQW� RI� WKRVH� PDFUR±DVVHWV�
�LQVWUXPHQWV��SURIHVVLRQDO�VNLOOV��RUJDQL]DWLRQDO�
ERQGV��LQIRUPDWLRQ��RQ�ZKLFK�,&7V�DUH�EDVHG�
RQ��OHDGLQJ�VR�WR�DQ�LPSRVVLELOLW\�WR�FRPH�WR�D�
UDWLRQDO�RUJDQL]DWLRQ�RI�WKH�DVVLVWDQFH�VXSSO\LQJ�
SURFHVVHV��%RQDFFL�	�7DPEXULV��������

1(7:25.�'(9(/230(176

%\�H[SORLWLQJ�WKH�61$�WR�³WDNH�VQDSVKRWV´�RI�
WKH�FXUUHQW�RUJDQL]DWLRQ�LW�LV�SRVVLEOH�D�ORQJL�
WXGLQDO�VWXG\�RI�WKH�UHODWHG�QHWZRUN��WKURXJK�
ZKLFK�DLPV�WR��DQ�HIILFDFLRXV�SDWK�RI�SDWLHQWV¶�
HPSRZHUPHQW�� D� PRUH� DSSURSULDWH� KDQGOLQJ�
RI�WKH�GLVHDVH�IRU�WKH�*3V��DQ�LPSURYHPHQW�RI�
WKH�FDSDELOLWLHV�RI�WKH�WHUULWRULDO�FDUH�VXSSO\�
LQJ�IDFLOLWLHV��'HSOR\LQJ�D�VRUW�RI�³HYROXWLRQ�
ORJLF´��WKH�PHQWLRQHG�LQVWDQFHV�RI�FKDQJH�DQG�
NQRZOHGJH� PDQDJHPHQW� FDQ� EH� LQWHUSUHWHG��
IRUHWROG��DQG�HYHQ�VRPHKRZ�GULYHQ�� WKLV�FDQ�
EH�FDOOHG�³LQQRYDWLRQ´��,W�WDNHV�ILUVW�D�SDVVDJH�
IURP�D�³'DWD�5HVRXUFH�7HFKQRORJ\´�WR�D�³&RP�
PXQLFDWLRQ� 7HFKQRORJ\´�� DQG� WKHUHIRUH� WR� D�
³5HODWLRQ�7HFKQRORJ\´�FRQGLWLRQ��ZKHUH�,&7�
VKRXOG�LPSDFW�SHUYDVLYHO\�LQ�RUGHU�WR�UHGHVLJQ�
WKH�YDOXH�FKDLQ�RQ� WKH�ZKROH�� ,W� LV� VXSSRVHG�
WR� KDSSHQ� WKURXJK� WKH� LPSOHPHQWDWLRQ�RI� DQ�
³(53±OLNH´�LQWHJUDWHG�LQIRUPDWLRQ�IUDPHZRUN��

VXSSRUWLQJ�DQ�(OHFWURQLF�+HDOWK�5HFRUG�V\VWHP��
7KH�UHDOL]DWLRQ�RI�DQ�³LQIRUPDWLRQ�FRQQHFWLQJ�
WLVVXH´��PLGGOHZDUH��FDQ�EHFRPH�WKH�ILUVW�VWHS�
WRZDUG� WKH� DFKLHYHPHQW�RI� DQ� LQWHURSHUDWLQJ�
DQG� LQWHUFRQQHFWHG� HQYLURQPHQW�� ZKHUH� WKH�
&DUH�3DWK�LWVHOI�ZRXOG�JHW�WR�WKH�VWDWXV�RI�VRFLDO�
KHDOWKFDUH�QHWZRUN��DQG�*3V�ZRXOG�DLP�WR�WKH�
NH\� UROH� RI� SURFHVV� RZQHU� RI� WKH� LQWHJUDWHG�
PDQDJHPHQW�RI�WKH�SDWKRORJ\��FDOOHG�WR�

�� &RRUGLQDWH� DQG� FRQWURO� WKH� G\QDPLFV� RI�
FRPPXQLFDWLRQ� DQG� LQWHUDFWLRQ�LQWHJUD�
WLRQ�EHWZHHQ�WKH�VXEMHFWV�LQYROYHG�LQ�WKH�
GLDEHWLF�SDWLHQW�FDUH�SDWK�

�� 3URPRWH� WKH� DFWLYDWLRQ� RI� VXLWDEOH� V\V�
WHPV� IRU� WKH� VWUDWHJLF� SODQQLQJ� DQG� WKH�
SHUIRUPDQFHV� PHDVXUHPHQW� LQ� D� VRUW� RI�
³LQIRUPDWLRQ�YLUWXDO�ZDUG´�

6XFK� QHWZRUN� VKRXOG� IHDWXUH� D� ORZHU�
GHQVLW\�YDOXH��OHVV�FRQQHFWLRQV��EXW�EHWWHU�RU�
JDQL]DWLRQ�RI�WKH�GDWD�IORZV��DQG��FRQVHTXHQWO\��
D� KLJKHU� QXPEHU� RI� VXEJURXSV��ZLWK� VPDOOHU�
GLPHQVLRQ�EXW�D�PDMRU�SUR[LPLW\�LQGH[��WKDW�LV�
WKH�FDSDFLW\�IRU�HDFK�QRGH�WR�FUHDWH�WLHV�ZLWK�WKH�
RWKHU�QRGHV���WKDQNV�WR�D�UHGHILQLWLRQ�RI�UROHV�
DQG�VRFLDO�UHODWLRQVKLSV��,Q�VXFK�QHZ�YLHZ��WKH�
VWUDWHJLF�VXEMHFW�FDOOHG�WR�WKH�JRYHUQPHQW�DQG�
WKH�PRQLWRULQJ�RI�WKH�DVVLVWDQFH�SURFHVVHV�FDQ�
DSSHDU�DV�PRUH�³H[SDQGHG´��DQG�IHDWXUH�DV�D�
³GHFLVLRQ±PDNLQJ�FRPSRVLWH�DFWRU´��$FKDUG��
������

&21&/86,21�$1'�
)8785(�35263(&76

7KH�PDLQ�FRQVHTXHQFHV�RI�WKH�HPHUJLQJ�RI�D�
QHZ� SDUDGLJP� IRU� WKH� ,&7� LQ� WKH� KHDOWKFDUH�
VHFWRU��EDVHG�XSRQ�FOLQLFDO��RUJDQL]DWLRQDO�DQG�
DGPLQLVWUDWLYH�LQIRUPDWLRQ�VKDULQJ�DQG�LQWHJUD�
WLRQ�DPRQJ�WKH�RSHUDWRUV��LV�GHSLFWHG�DQG�VXP�
PDUL]HG�LQ�)LJXUH����7KH�H[SORLWDWLRQ�RI�VRFLDO�
KHDOWKFDUH�QHWZRUNV�LV�PHDQW�WR�³FRPSUHVV´�WKH�
OHDG�OLQH�WKDW�OLQNV�WKH�RXWVLGH�HQYLURQPHQW�RI�WKH�
+&2V� �LQWHU±RUJDQL]DWLRQDO�SHUVSHFWLYH�� DQG�
WKHLU�LQVLGH�SURFHVVHV�RI�+HDOWKFDUH�7HFKQRORJ\�
0DQDJHPHQW�DQG��LQ�SDUWLFXODU��GHSOR\PHQW�RI�
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LV�SURKLELWHG�

,&7�VROXWLRQV��LQWUD±RUJDQL]DWLRQDO�DQG�LQWHU�
SHUVRQDO�SHUVSHFWLYHV���LQFUHDVLQJ�WKH�FRKHVLRQ�
RI�WKH�ZKROH�RUJDQL]DWLRQDO�WLVVXH�DQG�IHDWXULQJ�
WKH�61$�DV�³FXOWXUDO�ERQG´�EDVHG�XSRQ�FRP�
PRQ�SULQFLSOHV��)RQWDQD�	�/RUHQ]RQL��������

7KLV� SURFHVV� FRXOG� KHOS� WR� UHGHILQH� WKH�
FRQQHFWLRQV�EHWZHHQ�JHQHUDO�PDQDJHPHQW�DQG�
FOLQLFDO�PDQDJHPHQW��DOORZLQJ�D�EHWWHU�KDQGOLQJ�
RI�WKH�PDLQ�ULVN�FRQFHUQLQJ�WKH�GHSOR\PHQW�RI�
HYROYHG�KHDOWKFDUH�WHFKQRORJLHV��WKDW�LV�DQ�DV�
PXFK�LQWULQVLF�DV�XQDZDUH�GLVVRFLDWLRQ�RI�WKH�

)LJXUH����$V�,V�&OLTXHV�'LDJUDP

)LJXUH����7KH�61$�DV�³FXOWXUDO�ERQG´�EHWZHHQ�RXWVLGH�HQYLURQPHQW�DQG�LQVLGH�SURFHVVHV�RI�
WKH�+&2V
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&RS\ULJKW���������,*,�*OREDO��&RS\LQJ�RU�GLVWULEXWLQJ�LQ�SULQW�RU�HOHFWURQLF�IRUPV�ZLWKRXW�ZULWWHQ�SHUPLVVLRQ�RI�,*,�*OREDO
LV�SURKLELWHG�

PHGLFDO�DFW�EHWZHHQ�LWV�RSHUDWLYH��LQIRUPDWLYH�
DQG�KLHUDUFKLFDO�IDFWRUV�

7KLV�LV�WKH�PDLQ�UHDVRQ�ZK\�WKH�DSSURDFK�
VXJJHVWHG� LQ� WKH� SUHVHQW� ZRUN� FDQ� WDNH� D�
VWURQJ� FRPSHWLWLYH� DGYDQWDJH� IURP� LWV� EHLQJ�
IRFXVHG�RQ�D�UHODWLYHO\�QRW�PXFK�H[SORUHG�VHF�
WRU�\HW��VXJJHVWLQJ�D�ODUJH�VFDOH��ORQJLWXGLQDO��
TXDOL±TXDQWLWDWLYH� UHVHDUFK�DQG�H[SHULPHQWDO�
PHWKRG�DQDO\VLV�RI�D�VRFLDO�QHWZRUN�UHODWHG�WR�
WKH�&KURQLF�'LVHDVHV¶�,QWHJUDWHG�0DQDJHPHQW��
7KH�QH[W�UHVHDUFK�VWHS�ZLOO�EH�IRFXVHG�WKHUHIRUH�
RQ�D�GHHSHU�LQYHVWLJDWLRQ�RI�WKH�H[WDQW�QHWZRUN��
DOUHDG\� RQJRLQJ� GHHS� VWUXFWXUDO� FKDQJHV�� WR�
VKRZ�WKH�DGYDQWDJHV�WKDW�D�UDWLRQDO�RUJDQL]D�
WLRQ�RI�WKH�DVVLVWDQFH�VXSSO\LQJ�SURFHVVHV�PD\�
EULQJ�WR�WKH�WUHDWPHQW�RI�WKH�GLDEHWLF�SDWKRORJ\�
DQG��PRUH�LQ�JHQHUDO��WR�WKH�RUJDQL]DWLRQ�RI�WKH�
KHDOWKFDUH�V\VWHPV�

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

7KH�DXWKRUV�DFNQRZOHGJH�WKH�(GLWRU�LQ�&KLHI�
RI�WKH�MRXUQDO��3URIHVVRU�-RKQ�:DQJ��DQG�WKH�
DQRQ\PRXV�UHYLHZHUV�IRU� WKHLU� LQGLVSHQVDEOH�
LQSXW�WKDW�LPSURYHG�WKH�SDSHU�VLJQLILFDQWO\�

5()(5(1&(6

$FKDUG��3��2����������(FRQRPLD�H�RUJDQL]]D]LRQH�
GHOOH�LPSUHVH�VDQLWDULH��0LODQR��,WDO\��)UDQFR$QJHOL�

$JUDQRII��5���	�0F*XLUH��0����������%LJ�TXHVWLRQV�
LQ� SXEOLF� QHWZRUN�PDQDJHPHQW� UHVHDUFK�� -RXUQDO�
RI� 3XEOLF� $GPLQLVWUDWLRQ�� 5HVHDUFK� DQG� 7KHRU\��
����������±����

%RQDFFL��,���3HOHOOD��(��)���	�7DPEXULV��2����������
)DWWRUL� GL� ULVFKLR� QHOOD� JHVWLRQH� GHOOH� SDWRORJLH�
FURQLFR�GHJHQHUDWLYH��$QDOLVL�GHL�IOXVVL�LQIRUPDWLYL�
QHO�WHUULWRULR�VDQQLWD��,Q�3URFHHGLQJV�RI�;,,,�$,(6�
&RQIHUHQFH� �$VVRFLD]LRQH� ,WDOLDQD� GL� (FRQRPLD�
6DQLWDULD��

%RQDFFL��,���	�7DPEXULV��2����������3DWKV�RI�RUJDQL�
]DWLRQDO�FKDQJH�LQ�WKH�KHDOWKFDUH�VWUXFWXUHV��7KH�UROH�
RI�,&7��,Q�3URFHHGLQJV�RI�0HGLWHUUDQHDQ�&RQIHUHQFH�
RQ�,QIRUPDWLRQ�6\VWHPV��0&,6�����9RO�����

%RQDFFL�� ,��� 	� 7DPEXULV�� 2�� �������� 7KH� 6RFLDO�
QHWZRUN� DQDO\VLV� DV� NH\� IDFWRU� IRU� LPSURYLQJ� LQ�
WHURSHUDELOLW\� VWDQGDUGV�RQ�SDWLHQWV� FDUH�SDWKV�� ,Q�
3URFHHGLQJV�RI�9,�&RQIHUHQFH�RI�WKH�,WDOLDQ�&KDSWHU�
RI�$,6��,W$,6��

%RQRUD��(���.LHFKO��6���:LOOHLW��-���2EHUKROOHQ]HU��)���
(JJHU��*���	�0HLJV��-��%����������3RSXODWLRQ�EDVHG�
LQFLGHQFH�UDWHV�DQG�ULVN�IDFWRUV�IRU�W\SH���GLDEHWHV�
LQ�ZKLWH�LQGLYLGXDOV��7KH�%UXQHFN�VWXG\��'LDEHWHV��
��������±������GRL���������GLDEHWHV����������

%UXQR��*���5XQ]R��&���&DYDOOR�3HULQ��3���0HUOHWWL��
)���5LYHWWL��0���3LQDFK��6���1RYHOOL��*���7URYDWL��0���
&HUXWWL��)���	�3DJDQR��*���	�3LHGPRQW�6WXG\�*URXS�
IRU�'LDEHWHV�(SLGHPLRORJ\����������,QFLGHQFH�RI�W\SH�
��DQG� W\SH���GLDEHWHV� LQ�DGXOWV�DJHG�������\HDUV��
3RSXODWLRQ�EDVHG�UHJLVWU\�LQ�WKH�SURYLQFH�RI�7XULQ��
,WDO\��'LDEHWHV�&DUH����������±������GRL���������
GLDFDUH�����������

&HQWUR�QD]LRQDOH�SHU� O¶LQIRUPDWLFD�QHOOD�3XEEOLFD�
$PPLQLVWUD]LRQH�±�&1,3$����������3LDQR�WULHQQDOH�
SHU�O¶,&7�GHOOD�SXEEOLFD�DPPLQLVWUD]LRQH�FHQWUDOH�
SHU�LO�WULHQQLR�����������

&KLHVL��$��0����������/¶DQDOLVL�GHL�UHWLFROL��0LODQR��
,WDO\��)UDQFR$QJHOL�

&KLHVL��$��0����������3HUVSHFWLYHV�RI�QHWZRUN�DQDO\�
VLV�DSSOLHG�WR�VRFLDO�VFLHQFHV��,Q�3URFHHGLQJV�RI�;/,,,�
6,6�&RQIHUHQFH��&/(83���7RULQR��,WDO\�
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