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$EVWUDFW�
7KLV WKHVLV DLPV WR H[DPLQH WKH IRFXV LQ SUHVHQW OLWHUDWXUH RQ WKH DOLJQPHQW RI SHRSOH LQ DQ� � � � � � � � � � � � � � � � �

RUJDQL]DWLRQDO FRQWH[W ZLWK UHJDUGV WR LWV FRQFHSWXDOL]DWLRQ� ZKHWKHU LW LV VHHQ DV GHSHQGHQW RU� � � � � � � � � � � � � �

LQGHSHQGHQW YDULDEOH� LWV DQWHFHGHQWV� LWV RXWFRPHV DQG KRZ LW FDQ EH PHDVXUHG� 7KHUHIRUH� D� � � � � � � � � � � � � �

V\VWHPDWLF UHYLHZ KDV EHHQ FRQGXFWHG� LQYHVWLJDWLQJ WKH ILQGLQJV RI �� PHWD�DQDO\VHV RQ WKH� � � � � � � � � � � � �

DOLJQPHQW�RI�SHRSOH���

5HVXOWV VKRZ WKDW WKHUH LV KRPRJHQHLW\ LQ KRZ DOLJQPHQW LV FRQFHSWXDOL]HG� PDLQO\ DV� � � � � � � � � � � � �

FRPSDWLELOLW\ EHWZHHQ D SHUVRQ DQG LWV HQYLURQPHQW� 7KH GLPHQVLRQV RI WKH HQYLURQPHQW YDU\�� � � � � � � � � � � � �

\HW WKHUH LV DJUHHPHQW RQ FHUWDLQ RQHV� VXFK DV SHUVRQ�MRE DQG SHUVRQ�RUJDQL]DWLRQ DOLJQPHQW�� � � � � � � � � � � � �

&RUUHODWLRQV ZLWK SRVLWLYH RXWFRPHV VXFK DV MRE DQG WDVN SHUIRUPDQFH� HPSOR\HH VDWLVIDFWLRQ�� � � � � � � � � � � �

FRPPLWPHQW� RUJDQL]DWLRQDO FLWL]HQVKLS EHKDYLRU� DQG HYHQ KHDOWK LVVXHV FRXOG EH UHDVVXUHG�� � � � � � � � � � �

1R LQYHVWLJDWLRQ RQ GLVDGYDQWDJHV FRPLQJ IURP DOLJQPHQW ZDV IRXQG� $OVR� WKH VWXGLHG� � � � � � � � � � � �

PHWD�DQDO\VHV KDYH D FOHDU IRFXV RQ DOLJQPHQW DV DQ LQGHSHQGHQW YDULDEOH� LQIOXHQFLQJ� � � � � � � � � � � �

DWWULEXWHV DQG WKXV UDUHO\ PHQWLRQ DQ\ DQWHFHGHQWV RI DOLJQPHQW� $QWHFHGHQWV DQG QHJDWLYH� � � � � � � � � � � �

DVSHFWV RI DOLJQPHQW DUH FOHDUO\ RXWOLQHG DV DUHDV ZKHUH PRUH PHWD�DQDO\WLF UHVHDUFK LV� � � � � � � � � � � � �

QHFHVVDU\� )XUWKHUPRUH� GHILQLWLRQV RI KRZ WR PHDVXUH DOLJQPHQW DUH QRW FRQVLVWHQW RU XQLILHG�� � � � � � � � � � � � �

7KH\ DUH EDVHG RQ SULPDU\ FROOHFWHG GDWD VDPSOHV DQG QR WKHRUHWLFDO IUDPH KDV EHHQ SURSRVHG� � � � � � � � � � � � � � �

WR FUHDWH JUHDWHU JHQHUDOL]DELOLW\� 7KH PDMRULW\ RI DQDO\]HG PHWD�DQDO\VHV QHJOHFWHG WKH� � � � � � � � � � �

LQIOXHQFH RI SRLQW LQ WLPH� WLPH SHULRG DQG JHRJUDSKLF RULJLQ RI GDWD FROOHFWLRQ RQ UHVXOWV�� � � � � � � � � � � � � � �

ZKLFK�LQGLFDWHV�WKDW�IXUWKHU�UHVHDUFK�LV�UHTXLUHG�ZLWKLQ�WKH�ILHOG��

1H[W WR HOXFLGDWLQJ FRQFHSWV EHKLQG WKH WHUP DOLJQPHQW� WKLV WKHVLV DOVR DLPV WR SURPRWH WKH� � � � � � � � � � � � � � �

XVH RI WKH PHWKRG RI V\VWHPDWLF OLWHUDWXUH UHYLHZ RI VHFRQGDU\ GDWD� WR ULJRURXVO\ XVH DOUHDG\� � � � � � � � � � � � � � �

DYDLODEOH�GDWD��DQG�WR�LGHQWLI\�H[LVWLQJ�UHODWLRQVKLSV�DPRQJ�FRQFHSWV��
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��� %DFNJURXQG�
7KURXJKRXW KLVWRU\� KXPDQNLQG KDV PDGH WHFKQRORJLFDO DQG VRFLHWDO SURJUHVV E\ FRRSHUDWLQJ� � � � � � � � � � �

ZLWK HDFK RWKHU� 7KURXJK RUJDQL]LQJ RXUVHOYHV LQWR WHDPV� JURXSV DQG RUJDQL]DWLRQV� ZH KDYH� � � � � � � � � � � � �

FROOHFWLYHO\ OHDUQHG WKDW� E\ GRLQJ WKLQJV WRJHWKHU ZH FDQ PDNH SURJUHVV� $V VRFLDO FUHDWXUHV�� � � � � � � � � � � � � �

RXU WHQGHQF\ WR VWLFN WRJHWKHU QHYHU VHHP WR KDYH IDGHG� DQG WKXV WKH SKHQRPHQRQ RI� � � � � � � � � � � � � � �

PDQDJHPHQW KDV QDWXUDOO\ WDNHQ IRUP� 0DQDJHPHQW KDV EHHQ GHILQHG E\ 0LQW]EHUJ ������ DV� � � � � � � � � � � � �

D SUDFWLFH WR IDFLOLWDWH FRPPXQLW\VKLS EHWZHHQ SHRSOH� DQG LV WKXV VWLOO YHU\ PXFK SUHYDOHQW LQ� � � � � � � � � � � � � � �

WKH�FRQWHPSRUDU\�VHWWLQJ�DV�RUJDQL]DWLRQV�VWLOO�UHO\�RQ�KXPDQ�UHVRXUFHV�WR�JHW�WKLQJV�GRQH��

7KH FRQFHSW RI PDQDJHPHQW LV UDWKHU FRPSOH[� 0DQDJHPHQW HQFRPSDVVHV PDQ\ GLIIHUHQW� � � � � � � � � � �

GLVFLSOLQHV� WKHRULHV DQG WKRXJKW SURFHVVHV� ZKLFK DUH LQWHUSUHWHG LQ D PXOWLWXGH RI ZD\V�� � � � � � � � � � � � �

PDNLQJ WKH FRQFHSW UDWKHU DPELJXRXV DQG KDUG WR XVH FRQVLVWHQWO\ LQ SUDFWLFH DQG UHVHDUFK� � � � � � � � � � � � � �

�0LQW]EHUJ� ������ 7KLV LV EHFDXVH PDQDJHPHQW WRXFKHV XSRQ DOO DVSHFWV RI GRLQJ WKLQJV� � � � � � � � � � � � �

ZLWKLQ DQ RUJDQL]DWLRQ� (YHU\WKLQJ IURP TXHVWLRQV UHODWHG WR YLVLRQ� VWUDWHJ\� ZRUNIRUFH�� � � � � � � � � � �

VXSHUYLVLRQ� WR GHOHJDWLRQ RI WDVNV� ILWV ZLWKLQ PDQDJHPHQW� $V RUJDQL]DWLRQV HYLGHQWO\ VWULYH� � � � � � � � � � � �

WR EH DV HIIHFWLYH DQG HIILFLHQW DV SRVVLEOH� WKHVH �FRPSRQHQWV� RI DQ RUJDQL]DWLRQ QHHG WR EH� � � � � � � � � � � � � � � �

GHILQHG��DQG�WKHQ�GHVLJQHG�WR�VXSSRUW�HDFK�RWKHU��

2QH RI WKH WHUPV XVHG ZLWKLQ WKH VXEMHFW RI PDQDJHPHQW WR GHVFULEH WKLV LV DOLJQPHQW� -XVW DV� � � � � � � � � � � � � � � � �

PDQ\ WHUPV ZLWKLQ PDQDJHPHQW� DOLJQPHQW LV EURDG LQ LWV GHILQLWLRQV� 7KH PHDQLQJ RI WKH� � � � � � � � � � � � � �

ZRUG LV� KRZHYHU� OHVV GLIILFXOW WR FRPSUHKHQG� :KHQ GLVFXVVLQJ DOLJQPHQW� ZH DUH GRLQJ MXVW� � � � � � � � � � � � � �

WKDW� WDONLQJ DERXW LI WKH GLIIHUHQW DVSHFWV RI DQ RUJDQL]DWLRQ WR VRPH GHJUHH DUH SRLQWLQJ LQ� � � � � � � � � � � � � � � �

WKH VDPH GLUHFWLRQ RU QRW �.RWWHU� ������ +DYLQJ VXFK D EURDG WHUP WR GHVFULEH RQH RI WKH� � � � � � � � � � � � � � � � �

FRPSRQHQWV RI RUJDQL]DWLRQDO HIILFLHQF\ FDQ EH KHOSIXO LQ SUDFWLFH� EXW LW FDQ DOVR�� � � � � � � � � � � � �

SDUDGR[LFDOO\� FRQIXVH WKH UHVHDUFK RQ WKH WRSLF� )LQDOO\� DV WKH WRSLF RI DOLJQPHQW LV DV EURDG� � � � � � � � � � � � � � � �
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DV LW LV� WKHUH DUH RWKHU WHUPV WKDW DUH XVHG DOPRVW LQWHUFKDQJHDEO\ ZLWK LW� VXFK DV ILW� ZKLFK� � � � � � � � � � � � � � � � � �

GHVFULEH�WKH�VDPH�W\SH�RI�SKHQRPHQRQ��

,Q UHJDUGV WR WKH YDULHG XVH RI WKH WHUP DOLJQPHQW� LW LV HYLGHQW WKDW UHVHDUFKHUV DQG� � � � � � � � � � � � � � � �

SUDFWLWLRQHUV DOLNH XVH WKH WHUP ZKHQ GHVFULELQJ GLIIHUHQW SKHQRPHQD LQ VOLJKWO\ YDULHG ZD\V�� � � � � � � � � � � � �

)RU H[DPSOH� DOLJQPHQW KDV EHHQ XVHG WR GHVFULEH WKH UHODWLRQ EHWZHHQ VWUDWHJ\ DQG� � � � � � � � � � � � �

HQYLURQPHQW ZLWKLQ DQ RUJDQL]DWLRQ �+DEED HW DO�� ������ DV ZHOO DV WKH FRQQHFWLYLW\ EHWZHHQ� � � � � � � � � � � � � �

ZRUNIRUFH DQG VXSHUYLVRUV �/HUR\ HW DO�� ������ 0RUH QRWDEO\� WKHUH LV QR FOHDU FRQVHQVXV� � � � � � � � � � � � � �

ZLWKLQ UHVHDUFK LI WKH IRFXV RI DOLJQPHQW VKRXOG EH WR FRQVLGHU LW DV DQ GHSHQGHQW YDULDEOH� � � � � � � � � � � � � � � �

�WKDW DOLJQPHQW LV VRPHWKLQJ WKDW LV FUHDWHG ZLWKLQ WKH RUJDQL]DWLRQ�� RU DQ LQGHSHQGHQW� � � � � � � � � � � � �

YDULDEOH �WKDW DOLJQPHQW PLJKW EH VRPHWKLQJ WKDW FDQ FUHDWH EHQHILWV E\ LWVHOI�� 7KH VWUXJJOH WR� � � � � � � � � � � � � � �

FUHDWH D XQLILHG GHILQLWLRQ RI DOLJQPHQW� DFFXPXODWHV LQWR DQ DPELJXLW\ WKDW PDNHV WKH WHUP� � � � � � � � � � � � � �

GLIILFXOW�WR�PHDVXUH��

��� 3XUSRVH�DQG�5HVHDUFK�4XHVWLRQV�
7KH FRQFHSW RI DOLJQPHQW KDV IRU D ORQJ WLPH EHHQ XVHG WR GHVFULEH VHYHUDO GLIIHUHQW� � � � � � � � � � � � � � �

ZRUNIRUFH SKHQRPHQD ZLWKLQ FRPSDQLHV DQG RUJDQLVDWLRQV� DQG WKXV WKH DLP RI WKLV WKHVLV LV� � � � � � � � � � � � � �

WR GHILQH WKH FRQFHSW DQG ILQG D FRPPRQ GHQRPLQDWRU WR XVH ZKHQ GLVFXVVLQJ� RU ZRUNLQJ� � � � � � � � � � � � � � �

ZLWK� DOLJQPHQW� 6SHFLILFDOO\� WKH SXUSRVH RI WKLV WKHVLV LV WR GHWHUPLQH ZKDW DOLJQPHQW PHDQV� � � � � � � � � � � � � �

LQ WKH FRQWH[W RI SHRSOH ZLWKLQ DQ RUJDQL]DWLRQ RU FRPSDQ\� 7R DFKLHYH WKLV SXUSRVH� ZH ZLOO� � � � � � � � � � � � � � � �

LGHQWLI\ SDWWHUQV LQ SUHYLRXVO\ FRQGXFWHG UHVHDUFK RQ WKH WRSLF UHJDUGLQJ ZKLFK ³ILW´� � � � � � � � � � � �

DOLJQPHQW VHHNV WR GHVFULEH� LI WKH IRFXV RI WKH UHVHDUFK KDV EHHQ RQ WKH FUHDWLRQ RI DOLJQPHQW� � � � � � � � � � � � � � � � �

RU RQ WKH EHQHILWV DOLJQPHQW LWVHOI FDQ FUHDWH� DV ZHOO DV ZKDW PHWKRGV DUH VXJJHVWHG WR� � � � � � � � � � � � � � � �

PHDVXUH�DOLJQPHQW��

:H�KDYH�WKXV�GHILQHG�WKH�IROORZLQJ�UHVHDUFK�TXHVWLRQV��

Ɣ +RZ�KDV�DOLJQPHQW�RI�SHRSOH�LQ�RUJDQL]DWLRQV�EHHQ�IUDPHG�LQ�UHVHDUFK�WKXV�IDU"�

Ɣ ,V WKH IRFXV RI DYDLODEOH UHVHDUFK RQ KRZ WR FUHDWH DOLJQPHQW RU RQ ZKDW EHQHILWV� � � � � � � � � � � � � � �

DOLJQPHQW FDQ FUHDWH" ,Q RWKHU ZRUGV� LV LW DQDO\]HG DV D GHSHQGHQW RU LQGHSHQGHQW� � � � � � � � � � � � � �

YDULDEOH" :KDW FDXVHV�DQWHFHGHQWV DQG ZKDW FRQVHTXHQFHV RI DOLJQPHQW KDYH EHHQ� � � � � � � � � �

LGHQWLILHG"�

Ɣ +RZ�LV�DOLJQPHQW�PHDVXUHG"�
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��� 'HPDUFDWLRQV�
7R EH DEOH WR ILQDOL]H WKH ZRUN RQ WKLV WKHVLV ZLWKLQ OLPLWDWLRQV WKDW KDYH EHHQ VHW H[WHUQDOO\�� � � � � � � � � � � � � � � � �

H�J� WLPHIUDPH IRU WKHVLV FRPSOHWLRQ GHDGOLQH� ZH KDYH EHHQ IRUFHG WR VHW VRPH GHPDUFDWLRQV� � � � � � � � � � � � � �

IRU WKH GDWD DQDO\VLV� 2QH RI WKHVH GHPDUFDWLRQV LV WKDW WKH WKHVLV H[FOXVLYHO\ H[DPLQHV� � � � � � � � � � � � � �

DOLJQPHQW UHVHDUFK ZKHUH WKH IRFXV LV RQ WKH UHODWLRQ EHWZHHQ SHRSOH DQG DQRWKHU SDUW� 7KLV� � � � � � � � � � � � � � �

PHDQV WKDW UHVHDUFK IRFXVLQJ RQ DOLJQPHQW UHJDUGLQJ RUJDQL]DWLRQDO HQYLURQPHQW LQ UHODWLRQ WR� � � � � � � � � � � �

DQRWKHU W\SH RI RUJDQL]DWLRQDO HQYLURQPHQW LV QRW LQFOXGHG LQ WKH GDWD DQDO\VLV� 7KLV SDUWLFXODU� � � � � � � � � � � � � �

GHPDUFDWLRQ LV MXVWLILHG DV SHRSOH DUJXDEO\ FDQ EH VHHQ DV WKH IRXQGDWLRQ IRU DOO PDQDJHULDO� � � � � � � � � � � � � � �

SKHQRPHQD� DV RUJDQL]DWLRQV XVXDOO\ H[LVW IRU WKH SHRSOH� DQG DV VXFK LW LV WKH PRVW UHOHYDQW� � � � � � � � � � � � � � � �

WRSLF�IRU�UHVHDUFK�LQ�UHJDUGV�WR�DOLJQPHQW��

$QRWKHU GHPDUFDWLRQ WKDW KDV EHHQ PDGH LV WKDW DOO PDWHULDO LQFOXGHG LQ WKH GDWD DQDO\VLV KDV� � � � � � � � � � � � � � � �

EHHQ SXEOLVKHG LQ (QJOLVK� 7KH MXVWLILFDWLRQ IRU WKH H[FOXVLRQ RI UHVHDUFK ZULWWHQ LQ RWKHU� � � � � � � � � � � � � �

ODQJXDJHV LV WKDW LW LV D VDIHJXDUG DJDLQVW VXESDU WUDQVODWLRQV DQG LQWHUSUHWDWLRQ LQWR (QJOLVK�� � � � � � � � � � � � � �

ZKLFK�FRXOG�QHJDWLYHO\�DIIHFW�WKH�TXDOLW\�RI�WKH�WKHVLV��

)LQDOO\� RQO\ PHWD�DQDO\VHV KDYH EHHQ LQFOXGHG LQ WKH GDWD DQDO\VLV� 7KLV PHDQV WKDW PDQ\� � � � � � � � � � � � � �

RWKHU YDOLG UHVHDUFK SDSHUV RQ WKH WRSLF RI DOLJQPHQW KDYH EHHQ H[FOXGHG IURP DQDO\VLV� 7KLV� � � � � � � � � � � � � � �

GHPDUFDWLRQ ZDV GHILQHG WR KDYH WKH WKHVLV UHPDLQ DV FRQVLVWHQW� LQ UHODWLRQ WR WKH� � � � � � � � � � � � � �

LQWHUSUHWDWLRQ�RI�WKH�GDWD��DV�SRVVLEOH��

��� 'LVSRVLWLRQ�
7R EH DEOH WR DQVZHU WKH TXHVWLRQV SUHVHQWHG DERYH LQ VHFWLRQ ���� WKH IROORZLQJ FKDSWHU� � � � � � � � � � � � � � �

HODERUDWHV LQ PRUH GHWDLO RQ WKH WKHRUHWLFDO EDFNJURXQG RI DOLJQPHQW� 7KH UHDVRQ LV WR RXWOLQH� � � � � � � � � � � � � � �

WKH UHOHYDQFH RI WKH WRSLF� DV ZHOO DV WR SUHVHQW NQRZOHGJH WKDW LV QHFHVVDU\ IRU WKH SUHVHQWHG� � � � � � � � � � � � � � � � �

DQDO\VLV� $V WKLV WKHVLV LV VWUXFWXUHG DURXQG PHWD�DQDO\VHV� WKH FKRVHQ DSSURDFK WR OLWHUDWXUH� � � � � � � � � � � � �

DQG GDWD FROOHFWLRQ LV RXWOLQHG LQ WKH WKLUG FKDSWHU� &XUUHQW ILQGLQJV� WKHRU\� DQG RWKHU� � � � � � � � � � � � � �

FRQFHSWXDO ZRUNV RQ WKH VXEMHFW DW KDQG DUH VXPPDUL]HG TXDOLWDWLYHO\� DV ZHOO DV� � � � � � � � � � � � �

TXDQWLWDWLYHO\� LQ WKH IRXUWK FKDSWHU� ,Q WKH ILIWK FKDSWHU� FRPSDULVRQV DQG ILQGLQJV IURP WKH� � � � � � � � � � � � � �

FROOHFWHG PHWD�DQDO\VHV� RXWOLQHG LQ WKH SUHYLRXV FKDSWHU DUH GLVFXVVHG� 7KLV LV IROORZHG E\� � � � � � � � � � � � �

WKH�OLPLWDWLRQV�RI�WKH�DQDO\VLV��ILQDO�FRQFOXVLRQV��DQG�VXJJHVWLRQV�IRU�IXWXUH�UHVHDUFK�� �

��



�
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�� 7KHRU\�

$V RXWOLQHG DERYH� DOLJQPHQW LV D EURDG FRQFHSW GHVFULELQJ YDULRXV SKHQRPHQD� 7KHUHIRUH� LW� � � � � � � � � � � � �

LV LPSRUWDQW WR FUHDWH D FRPPRQ XQGHUVWDQGLQJ RI WKLV ZKROH DUHD� ZK\ DQG KRZ LW LV RI VXFK� � � � � � � � � � � � � � � � � �

VLJQLILFDQW LPSRUWDQFH IRU VXFFHVVIXO EXVLQHVV DQG KRZ LW LV FRQQHFWHG WR PDQDJHPHQW� EHIRUH� � � � � � � � � � � � �

LW�LV�IXUWKHU�VSHFLILHG�DQG�H[DPLQHG��

*UDQW ������ RXWOLQHV WKDW ZLWKLQ D VXFFHVVIXO EXVLQHVV VWUDWHJ\� FRPSHWLWLYH DGYDQWDJH LV QRW� � � � � � � � � � � � �

RQO\ HVVHQWLDO WR FUHDWH DQG HVWDEOLVK� EXW HTXDOO\ LPSRUWDQW WR PDLQWDLQ DV D NH\ VXFFHVV� � � � � � � � � � � � � � �

IDFWRU� +H VXJJHVWV WKDW FUHDWLQJ D EDUULHU WR LPLWDWLRQ LV RQH SDUW RI GRLQJ VR DQG WKH PRUH� � � � � � � � � � � � � � � � � �

FRPSOH[ VXFK D IDFWRU LV� WKH KDUGHU LW LV WR EH LPLWDWHG� .DWKXULD HW DO� ������ H[SDQG XSRQ� � � � � � � � � � � � � � � � � �

WKLV DV WKH\ DUJXH WKDW D V\VWHP RI LQWHUORFNHG DFWLYLWLHV ZLWKLQ D FRPSDQ\ LV DOPRVW� � � � � � � � � � � � � � �

LPSRVVLEOH WR EH FRSLHG E\ D ULYDO� &UHDWLQJ WKLV XQLTXH FRPSRVLWLRQ LV GRQH WKURXJK� � � � � � � � � � � � � �

LQWHJUDWLQJ� FRQQHFWLQJ DQG DGDSWLQJ� VKRUWO\ DOLJQLQJ� YDULRXV FRPSRQHQWV ZLWKLQ DQ� � � � � � � � � �

RUJDQL]DWLRQ��

&RQVHTXHQWO\� DOLJQPHQW FDQ EH VHHQ IURP GLIIHUHQW SHUVSHFWLYHV ZLWKLQ D FRPSDQ\� .DWKXULD� � � � � � � � � � � �

HW DO� ������ VHH DOLJQPHQW DV WKH FUHDWHG KDUPRQ\ EHWZHHQ VWUDWHJ\� VWUXFWXUH DQG V\VWHPV� WR� � � � � � � � � � � � � � �

EHFRPH KLJK SHUIRUPLQJ �VWUDWHJLF DOLJQPHQW�� 7KH\ GLVWLQJXLVK EHWZHHQ YHUWLFDO DQG� � � � � � � � � �

KRUL]RQWDO DOLJQPHQW� ZLWK UHJDUGV WR WKH FRQVLVWHQF\ RI GHFLVLRQV �YHUWLFDO DOLJQPHQW� DQG WKH� � � � � � � � � � � � �

FURVV� RU LQWUD�IXQFWLRQDO FRRUGLQDWLRQ DQG LQWHJUDWLRQ �KRUL]RQWDO DOLJQPHQW�� 7KH ODWWHU UHIHUV� � � � � � � � � � �

WR FRKHUHQFH LQ GHFLVLRQ PDNLQJ DFURVV GHSDUWPHQWV DQG ZLWKLQ IXQFWLRQV� %HHKU HW DO� ������� � � � � � � � � � � � � �

DOVR IRFXV RQ DOLJQPHQW RI GLIIHUHQW SDUWV ZLWKLQ DQ RUJDQL]DWLRQ
V VWUXFWXUH� EXW VSHFLILFDOO\ LQ� � � � � � � � � � � � � �

UHJDUGV�WR�WKH�SDUW
V�DQG�WKH�RUJDQL]DWLRQ
V�FRUH�JRDOV��7KH\�QDPH�WKLV��VWUXFWXUDO�DOLJQPHQW���

.ULVWRI�%URZQ HW DO� ������ DSSURDFK DOLJQPHQW DV WKH DOLJQPHQW RU ILW RI D SHUVRQ DQG LWV� � � � � � � � � � � � � � � �

HQYLURQPHQW �LQGLYLGXDO¶V ILW�� &UXFLDO LQ WKLV DSSURDFK LV WKDW RQH SDUW� RU HQWLW\� LV DOZD\V� � � � � � � � � � � � � � �

KXPDQ �DQ LQGLYLGXDO�� DQG WKH HQYLURQPHQW LW LV GHDOLQJ ZLWK FDQ HLWKHU EH KXPDQ �D� � � � � � � � � � � � � � �

VXSHUYLVRU� RU QRQ�KXPDQ �MRE UHTXLUHPHQWV�� 7KH GLPHQVLRQV RI WKH HQYLURQPHQW UHDFK IURP� � � � � � � � � � � �

WKH ZKROH RUJDQL]DWLRQ WR D FRZRUNHU� 7KH\ WKHUHIRUH SURSRVH GLIIHUHQW W\SHV RI� � � � � � � � � � � �
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SHUVRQ�HQYLURQPHQW �3(� ILW LQ LWVHOI� SHUVRQ�YRFDWLRQ �39�� SHUVRQ�MRE �3-��� � � � � � � � �

SHUVRQ�RUJDQL]DWLRQ �32�� SHUVRQ�JURXS �3*� DQG SHUVRQ�VXSHUYLVRU �36�� $ WKLUG DSSURDFK WR� � � � � � � � � � �

DOLJQPHQW WKDW LV SUHVHQW LQ OLWHUDWXUH� LV WKH VSHFLILF DOLJQPHQW EHWZHHQ DQ RUJDQL]DWLRQ
V ,7� � � � � � � � � � � � � �

DQG EXVLQHVV VWUDWHJ\ WR H[SORLW WKH PDQ\ RSSRUWXQLWLHV ,7 RIIHUV WR UHDFK D FRPPRQ JRDO� � � � � � � � � � � � � � �

�0RQLGHHSD DQG 6XILDQ� ������ 7KLV FDQ EH H[WHQGHG WR WKH DOLJQPHQW RI HYHU\ VSHFLILF� � � � � � � � � � � � � �

VWUDWHJ\ ZLWK WKH RYHUDOO EXVLQHVV VWUDWHJ\ OLNH KXPDQ UHVRXUFH PDQDJHPHQW VWUDWHJLHV ZLWK� � � � � � � � � � � �

WKH�FRUSRUDWH�REMHFWLYHV�HWF���

7KH GLIIHUHQW NLQGV RI DOLJQPHQW DUH FRQQHFWHG DQG YLVXDOL]HG LQ ILJXUH �� :KDW EXLOGV WKH� � � � � � � � � � � � � � �

EDVH RI DOO FRPSRQHQWV RI DQ RUJDQL]DWLRQ DUH VWUDWHJLF� VWUXFWXUDO DQG VSHFLILF DOLJQPHQW�� � � � � � � � � � � � �

%HWZHHQ GLIIHUHQW GHSDUWPHQWV HLWKHU YHUWLFDO DOLJQPHQW RFFXUV� ZKHQ WKH WZR SDUWLHV DUH RQ� � � � � � � � � � � � �

GLIIHUHQW OHYHOV RI WKH RUJDQL]DWLRQ¶V KLHUDUFK\ RU KRUL]RQWDO DOLJQPHQW� ZKHQ WKH\ DUH RQ WKH� � � � � � � � � � � � � �

VDPH OHYHO� :KHQ ]RRPLQJ LQ WR DQ LQGLYLGXDO DFWLQJ LQ D GHSDUWPHQW� RWKHU NLQGV RI� � � � � � � � � � � � � � �

DOLJQPHQW HPHUJH� QDPHO\ SHUVRQ�MRE ILW �3-�� SHUVRQ�VXSHUYLVRU ILW �36� DQG SHUVRQ�JURXS ILW� � � � � � � � � � � �

�3*�� 7KH LQGLYLGXDO FDQ DOVR EH VHHQ LQ FRQQHFWLRQ WR WKH ZKROH RUJDQL]DWLRQ� OHDGLQJ WR� � � � � � � � � � � � � � �

SHUVRQ�RUJDQL]DWLRQ�ILW��32���

�

)LJXUH �� 7\SHV RI DOLJQPHQW ZLWKLQ DQ RUJDQL]DWLRQ �32  SHUVRQ�RUJDQL]DWLRQ ILW� 3-  SHUVRQ�MRE ILW� 36  � � � � � � � � � � � � � � � � � �

SHUVRQ�VXSHUYLVRU�ILW��3*� �SHUVRQ�JURXS�ILW��

��
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:KHQ DOLJQPHQW KDV EHHQ DFKLHYHG� PRVW OLWHUDWXUH RXWOLQHV YDULRXV SRVLWLYH RXWFRPHV VXFK DV� � � � � � � � � � � � �

JDLQLQJ DQG VXVWDLQLQJ D FRPSHWLWLYH DGYDQWDJH DQG LQFUHDVLQJ SHUIRUPDQFH DW WKH RYHUDOO� � � � � � � � � � � �

EXVLQHVV VLGH� DV ZHOO DV VDWLVIDFWLRQ� FRPPLWPHQW� DQG ORZHU WXUQRYHU UDWHV DW WKH PRUH� � � � � � � � � � � � � �

SHUVRQDO VLGH� (YHQ WKRXJK LW FDQ EH SHUFHLYHG DV LQGLUHFW� LW FUHDWHV DQ DGYDQWDJH IRU WKH� � � � � � � � � � � � � � � �

FRPSDQ\ WKH HPSOR\HHV ZRUN LQ� $XWKRUV VHOGRP PHQWLRQ WKDW �WRR PXFK� DOLJQPHQW FDQ OHDG� � � � � � � � � � � � � �

WR ULJLGLW\ DQG WKHUHIRUH WR GLIILFXOWLHV ZKHQ DGDSWLQJ WR H[WHUQDOO\ FKDQJLQJ FLUFXPVWDQFHV� � � � � � � � � � � �

�.DWKXULD�HW�DO����������

&RXQWHULQWXLWLYHO\� IHZ VWXGLHV KDYH EHHQ SHUIRUPHG RQ KRZ WR IRVWHU DOLJQPHQW ZLWKLQ D� � � � � � � � � � � � �

FRPSDQ\� %HHKU HW DO� ������ LV RQH RI WKHVH H[FHSWLRQV� 7KH\ DUJXH� WKDW NQRZLQJ ZKDW� � � � � � � � � � � � � � �

FDXVHV DOLJQPHQW� DQG WKHUHE\ WKH YDULRXV EHQHILFLDO RXWFRPHV� ZRXOG KHOS PDQDJHUV WR� � � � � � � � � � � �

LQFUHDVH LW� 7KHUHE\� WKH\ IRFXV RQ SURFHVVHV WKDW DOLJQ SHRSOH DQG VXEXQLWV WKDW DUH DOUHDG\� � � � � � � � � � � � � � �

H[LVWLQJ LQ WKH RUJDQL]DWLRQ� 7KLV OHDGV WR WKH H[FOXVLRQ RI UHFUXLWPHQW VWUDWHJLHV RU DSSOLFDQWV¶� � � � � � � � � � � � � �

FKDUDFWHULVWLFV� 7KH\ RXWOLQH VRFLDOL]DWLRQ SURFHVVHV DV DQWHFHGHQW RI DOLJQPHQW� \HW RQO\ ZLWK� � � � � � � � � � � �

UHJDUGV�WR�WKH�VLQJOH�LQGLYLGXDO��

7R VWUXFWXUDOO\ DOLJQ VXEXQLWV KRUL]RQWDOO\ DQG YHUWLFDOO\ ZLWKLQ DQ RUJDQL]DWLRQ� WKH\ RXWOLQH� � � � � � � � � � � �

WKUHH SRVVLEOH DQWHFHGHQWV� )LUVW� WR FODULI\ JRDOV DQG REMHFWLYHV� EXW DOVR DV D JHQHUDO� � � � � � � � � � � � � �

SUHFRQGLWLRQ WR DQ\ NLQG RI DOLJQPHQW� WKH\ RXWOLQH FOHDU DQG FRQWLQXRXV FRPPXQLFDWLRQ�� � � � � � � � � � � �

2QO\ LI WKH RUJDQL]DWLRQ �WKH HQYLURQPHQW� FOHDUO\ FRPPXQLFDWHV LWV REMHFWLYHV� WKH RWKHU� � � � � � � � � � � �

HQWLW\ LV DEOH WR DOLJQ ZLWK WKHP �32 ILW�� 6HFRQG� WKH\ DUJXH WKDW HPSOR\HH HQKDQFHPHQW LV� � � � � � � � � � � � � � � �

LQFUHDVLQJ WKH GHJUHH RI DOLJQPHQW� (PSOR\HH HQKDQFHPHQW LV VHHQ DV WKH RUJDQL]DWLRQ¶V� � � � � � � � � � � �

DVVLVWDQFH WR DFKLHYH JRDOV WRJHWKHU� H[SUHVVHG WKURXJK VNLOO LPSURYHPHQW �ZLWK UHJDUG WR WKH� � � � � � � � � � � � �

VNLOOV WKH RUJDQL]DWLRQ QHHGV� 3- ILW�� UROH FODULW\� JURXS SDUWLFLSDWLRQ �3* ILW� DQG� � � � � � � � � � � � �

HPSRZHUPHQW �DXWRQRP\ DQG LQYROYHPHQW LQ GHFLVLRQ PDNLQJ� WR LQFUHDVH PRWLYDWLRQ�� � � � � � � � � �

RZQHUVKLS DQG WKHUHE\ HPSOR\HHV¶ FRQWULEXWLRQ WR DFKLHYH FRPPRQ JRDOV� 7KHLU WKLUG� � � � � � � � � � �

DQWHFHGHQW LV PDQDJHULDO HIIHFWLYHQHVV� DV D VXEXQLW OHDGHU QHHGV WR PDNH WKLV XQLW RSHUDWH� � � � � � � � � � � � � �

DFFRUGLQJ WR WKH RUJDQL]DWLRQ¶V JRDOV� 6XSHUYLVRUV DUH PRVW HIIHFWLYH ZKHQ WKH\ SURYLGH� � � � � � � � � � � �

LQWHUSHUVRQDO DV ZHOO DV WDVN RULHQWDWLRQ WR WKHLU VXERUGLQDWHV DQG LQYHUVH� ZKHQ WKH� � � � � � � � � � � � �

VXERUGLQDWHV�NQRZ�ZKDW�H[SHFWDWLRQV�DUH�KHOG�XSRQ�WKHP��36�ILW���

(YHQ WKRXJK %HHKU HW DO� ������ IRFXV RQ JRDO DOLJQPHQW� WKHVH DQWHFHGHQWV FDQ EH WUDQVIHUUHG� � � � � � � � � � � � � � �

WR RWKHU W\SHV RI DOLJQPHQW� 7KLV LV LQGLFDWHG WKURXJK PHQWLRQLQJ WKH GLIIHUHQW W\SHV RI� � � � � � � � � � � � � �

��
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SHUVRQ�HQYLURQPHQW ILW� WKDW .ULVWRI�%URZQ HW DO� ������ H[DPLQHG� DW WKH DSSURSULDWH SODFHV� � � � � � � � � � � �

LQ�WKH�DERYH�IUDPH�RI�DOLJQPHQW�RI�%HHKU�HW�DO�����������

5HJDUGLQJ WKH PHDVXUHPHQW RI DOLJQPHQW� &KXDQJ HW DO� ������ IRFXV RQ WKH DOLJQPHQW� � � � � � � � � � � � �

EHWZHHQ WKH SHUVRQ DQG LWV HQYLURQPHQW� DQG LGHQWLILHG IRXU FKDOOHQJLQJ DVSHFWV PRVWO\� � � � � � � � � � � �

DGGUHVVLQJ WKH PXOWLGLPHQVLRQDOLW\ RI WKLV NLQG RI ILW� 7R RYHUFRPH WKHVH FKDOOHQJHV� WKH\� � � � � � � � � � � � �

LQWHJUDWHG D ILW VFDOH IRU WKH 3-� 32� 3* DQG 36 ILWV UHVSHFWLYHO\ LQWR RQH 3HUFHLYHG� � � � � � � � � � � � � � � �

3HUVRQ�(QYLURQPHQW )LW 6FDOH� )RU HDFK VFDOH� WKH\ HYDOXDWH FRQQHFWHG FRPSRQHQWV� )RU 3-� � � � � � � � � � � �

ILW� NQRZOHGJH� VNLOOV� DQG DELOLWLHV UHTXLUHG RI WKH FRPSDQ\ RU MRE FKDUDFWHULVWLFV ZHUH� � � � � � � � � � � � �

FRPSDUHG ZLWK WKH SHUVRQDOLW\ RU LQWHUHVWV RI DQ LQGLYLGXDO� )RU 32 ILW� JRDOV DQG YDOXHV ZHUH� � � � � � � � � � � � � � � �

FRPSDUHG� 3* ILW ZDV DVVHVVHG DORQJ VKDUHG YDOXHV� JRDOV DQG PHPEHU DWWULEXWHV DQG 36 ILW� � � � � � � � � � � � � � �

ZDV HYDOXDWHG ZLWK UHJDUG WR YDOXHV� SHUVRQDOLW\� ZRUN VW\OH� OLIHVW\OH DQG OHDGHUVKLS VW\OH� 7R� � � � � � � � � � � � � �

YDOLGDWH WKHLU VFDOH� WKH\ FRPSDUHG WKHLU QHZ VFDOH¶V UHVXOWV ZLWK UHVXOWV JDWKHUHG WKURXJK� � � � � � � � � � � � �

WUDGLWLRQDO ZD\V RI PHDVXUHPHQW �&KXDQJ HW DO�� ������ 6LPLODU LQVWUXPHQWV KDYH EHHQ� � � � � � � � � � � �

GHYHORSHG WR DVVHVV RWKHU W\SHV RI DOLJQPHQW H�J� ,7 DQG EXVLQHVV VWUDWHJ\ DOLJQPHQW �.KDLWDQ� � � � � � � � � � � � � �

DQG�=XDONHUQDQ���������

$OWRJHWKHU� DOLJQPHQW� LQ LWV YDULRXV DSSURDFKHV� LV D SRZHUIXO DQG FUXFLDO WRRO IRU PDQDJHUV� � � � � � � � � � � � � �

LQ HYHU\ NLQG RI EXVLQHVV DQG VLWXDWLRQ� ,W LV D IUDJLOH FRQFHSW WKDW QHHGV FDUHIXO DWWHQWLRQ� EXW� � � � � � � � � � � � � � � � �

LW LV FOHDU WKDW PDQDJHUV SOD\ D NH\ UROH LQ GHILQLQJ� HVWDEOLVKLQJ� DQG VXVWDLQLQJ LW� DV ZHOO DV� � � � � � � � � � � � � � � � � �

PDNLQJ XVH RI LWV EHQHILWV DQG DVVHVV WKH DFKLHYHPHQWV WR VHH SRWHQWLDO IRU LPSURYHPHQW�� � � � � � � � � � � � � �

0DQDJHUV KDYH LQIOXHQFH RQ GHYHORSLQJ DOLJQPHQW� DV WKH\ DUH GLUHFWO\ UHVSRQVLEOH IRU� � � � � � � � � � � �

FRPPXQLFDWLRQ� HPSOR\HH HQKDQFHPHQW� DQG WKHLU RZQ HIIHFWLYHQHVV� $V DOLJQPHQW FDXVHV D� � � � � � � � � � �

UDQJH RI EHQHILWV DQG VXFFHVV IDFWRUV IRU D FRPSDQ\� LW LV FUXFLDO IRU PDQDJHUV WR NQRZ ZKDW� � � � � � � � � � � � � � � � �

FUHDWHV DQG LQFUHDVHV DOLJQPHQW� )RU H[DPSOH EHLQJ DZDUH RI WKH YDULRXV SKHQRW\SHV RI� � � � � � � � � � � � �

DOLJQPHQW H[LVWLQJ� H[DFWO\ ZKDW RXWFRPHV WKH\ LQIOXHQFH �DQG WR ZKDW GHJUHH�� DQG KRZ WR� � � � � � � � � � � � � �

HVWLPDWH DQG PHDVXUH LW� $V KXPDQ UHVRXUFHV� DQG WKHUHIRUH DQ RUJDQL]DWLRQ¶V SHRSOH KDYH� � � � � � � � � � � � �

EHHQ UHFHQWO\ RXWOLQHG DV NH\ WR VXFFHVV� DQ HVVHQWLDO WDVN IRU PDQDJHUV LV WR WDNH FDUH RI WKH� � � � � � � � � � � � � � � � � �

DOLJQPHQW�RI�WKH�SHRSOH�WKH\�DUH�UHVSRQVLEOH�IRU�DQG�WKHLU�VSHFLILF�HQYLURQPHQW�� �
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�� 0HWKRG�

��� 7KH�PHWKRG�RI�WHUWLDU\�DQDO\VLV�
7R EH DEOH WR SURYLGH D PHDQLQJIXO FRQWULEXWLRQ WR UHVHDUFK RQ DOLJQPHQW RI SHRSOH LQ UHODWLRQ� � � � � � � � � � � � � � � �

WR DQ RUJDQL]DWLRQDO HQYLURQPHQW LQ UHODWLYHO\ VKRUW WLPH� QHLWKHU FROOHFWLQJ TXDOLWDWLYH GDWD� � � � � � � � � � � �

WKURXJK LQWHUYLHZV QRU TXDQWLWDWLYH GDWD WKURXJK VXUYH\V ZRXOG KDYH EHHQ DGHTXDWH PHWKRGV�� � � � � � � � � � � �

7KH YDVW PDMRULW\ RI HPSLULFDO UHVHDUFK LV GRQH WKURXJK SULPDU\ GDWD FROOHFWLRQ� DQG DV VXFK�� � � � � � � � � � � � � � �

WKHUH LV DQ DUJXPHQW WR EH PDGH WKDW WKHUH DUH GLPLQLVKLQJ UHWXUQV RI YDOXH WKH PRUH RI WKLV� � � � � � � � � � � � � � � � � �

W\SH RI UHVHDUFK LV PDGH ZLWKLQ RQH VXEMHFW� 7KH LQLWLDO HPSLULFDO SDSHUV ZLWKLQ D QHZ ILHOG RI� � � � � � � � � � � � � � � � �

UHVHDUFK DUH PRUH OLNHO\ WR KDYH DQ LPSDFW RQ IXWXUH UHVHDUFK� UDWKHU WKDQ HPSLULFDO UHVHDUFK� � � � � � � � � � � � � � �

FRQGXFWHG�ZLWKLQ�DQ�DOUHDG\�HVWDEOLVKHG��RU�VDWXUDWHG��VXEMHFW��

:KLOH WKH YDOXH RI VLQJOH HPSLULFDO VWXGLHV ZLWKLQ D ILHOG PLJKW GHFUHDVH RI WLPH� WKLV TXDQWLW\� � � � � � � � � � � � � � � �

RI SDSHUV RQ D WRSLF HQDEOHV D QHZ PHWKRG FDOOHG PHWD�DQDO\VLV� /DUVVRQ ������ UHYLHZHG� � � � � � � � � � � � � �

VHYHUDO GHYHORSPHQWV RI WKLV PHWKRGRORJ\� 2QH DGYDQWDJH RI WKLV PHWKRG LV WKDW LW PDNHV XVH� � � � � � � � � � � � � � �

RI SUHYLRXV UHVHDUFK ZKLFK FRQWULEXWHV WR VWURQJHU VWDWLVWLFV� $QRWKHU DGYDQWDJH LV WKDW� � � � � � � � � � � �

PHWD�DQDO\VHV FDQ RYHUFRPH WKH OLPLWDWLRQV RI SULPDU\ UHVHDUFK VWXGLHV DV WKH PHWKRG FDQ EH� � � � � � � � � � � � � �

XVHG WR FRPSDUH WKHVH VWXGLHV GHVSLWH WKHP XVLQJ YDU\LQJ PHWKRGV� 7KLUG� PHWD�DQDO\VHV FDQ� � � � � � � � � � � � �

IXUWKHU H[SORUH WKHVH HPSLULFDO DQDO\VHV DQG WKHLU SUHVHQWHG WKHRULHV DFURVV D ZLGH UDQJH RI� � � � � � � � � � � � � �

YDULDEOHV� VXFK DV WLPH� WLPH SHULRGV� SODFH� LQGXVWULHV� HWF� :KLOH WKH HPSLULFDO VWXG\ PLJKW� � � � � � � � � � � � � �

H[SORUH RQH RU D KDQGIXO RI REVHUYDWLRQV� WKH PHWD�DQDO\VHV LQYHVWLJDWH VHYHUDO VWXGLHV DOO RI� � � � � � � � � � � � � �

WKHP�LQFOXGLQJ�RQH�RU�PRUH�REVHUYDWLRQV�RU�FDVHV��/DUVVRQ���������

$QRWKHU PDMRU DGYDQWDJH RI WKLV PHWKRG� DV LW SURYLGHV LQIRUPDWLRQ DQG GDWD DERXW D VSHFLILF� � � � � � � � � � � � � � �

WRSLF RU TXHVWLRQ DFURVV D EURDG VHFWLRQ RI GLVFLSOLQHV DQG PHWKRGV� LV WKDW LW DOORZV� � � � � � � � � � � � � � �

FRQFOXVLRQV DERXW WKH JHQHUDOLW\ DQG VLJQLILFDQFH RI D FHUWDLQ SKHQRPHQD LI UHVXOWV DUH� � � � � � � � � � � � �

FRQVLVWHQW �.LWFKHQKDP� ������ ,Q WKH FDVH RI LQFRQVLVWHQF\� WKH VRXUFHV RI YDULDWLRQ FDQ EH� � � � � � � � � � � � � �

���



�

DQDO\]HG� ,W LV DOVR FULWLFDO WR LQFOXGH DV PXFK UHOHYDQW PDWHULDO DV SRVVLEOH �.LWFKHQKDP�� � � � � � � � � � � � � �

�������

:LWK WKH LQFUHDVLQJ SUHYDOHQFH RI PHWD�DQDO\VHV RYHU WKH ODVW IHZ GHFDGHV� D QHZ RSSRUWXQLW\� � � � � � � � � � � � � �

RI IXUWKHU V\VWHPDWLF UHYLHZLQJ LV DSSDUHQW LQ D WHUWLDU\ DQDO\VLV� LQ ZKLFK D FRPSDULVRQ RI WKH� � � � � � � � � � � � � � � �

IRUPHUO\ FRQGXFWHG PHWD�DQDO\VHV LV PDGH� $V ZLWK WKH PHWD�DQDO\VHV WR SULPDU\ HPSLULFDO� � � � � � � � � � � �

VWXGLHV� WKH VWDWLVWLFV EHFRPH HYHQ VWURQJHU ZLWK WKH WHUWLDU\ DQDO\VLV� DV PRUH REVHUYDWLRQV� � � � � � � � � � � � �

DQG�FDVHV�DUH�LQFOXGHG�ZLWKLQ�WKH�VWXG\��7KLV�FRQFHSW�LV�YLVXDOL]HG�LQ�)LJXUH�����

�

)LJXUH����6WHSV�RI�GDWD�FROOHFWLRQ�OHDGLQJ�WR�D�WHUWLDU\�DQDO\VLV�

7R PDNH XVH RI UHOHYDQW ILQGLQJV ZLWK VLJQLILFDQW GDWD SRLQWV� RQO\ RWKHU PHWD�DQDO\VHV RU� � � � � � � � � � � � � �

OLWHUDWXUH UHYLHZV KDYH EHHQ LQFOXGHG LQ WKLV WKHVLV� OHDGLQJ WR D WHUWLDU\ DQDO\VLV� ,Q RUGHU WR� � � � � � � � � � � � � � � �

VWUXFWXUH WKLV OLWHUDWXUH UHYLHZ� .LWFKHQKDP¶V ������ PHWKRGRORJ\ ZDV DSSOLHG� .LWFKHQKDP� � � � � � � � � �

������ SURYLGHV FOHDU JXLGHOLQHV RQ KRZ WR FRQGXFW D PRVW HIIHFWLYH OLWHUDWXUH VHDUFK DQG� � � � � � � � � � � � � �

HYDOXDWLRQ WKDW ILW WKH SXUSRVH RI WKLV VWXG\� 7KH GHVFULEHG PHWKRGRORJ\ KDV EHHQ XVHG LQ� � � � � � � � � � � � � � �

YDULRXV PHWD�DQDO\VHV DFURVV GLIIHUHQW ILHOGV� OHDGLQJ WR WKH FRQFOXVLRQ WKDW LW LV YDOLG DQG� � � � � � � � � � � � � �

JHQHUDOL]DEOH� (YHQ WKRXJK WKH PHWKRG ZDV GHVFULEHG DV FROOHFWLQJ DQG DVVHVVLQJ SULPDU\� � � � � � � � � � � �

UHVHDUFK� LW LV WUDQVIHUDEOH WR WKH OHYHO DERYH VROHPQO\ E\ OLPLWLQJ WKH OLWHUDWXUH VHDUFK WR RQO\� � � � � � � � � � � � � � � �

���



�

PHWD�DQDO\VHV� 7KH OLWHUDWXUH UHYLHZ LWVHOI FRQVLVWV RI WZR VWHSV� SODQQLQJ WKH UHYLHZ DQG� � � � � � � � � � � � �

FRQGXFWLRQ�WKH�UHYLHZ��.LWFKHQKDP���������

��� 3ODQQLQJ�WKH�5HYLHZ�
'XULQJ .LWFKHQKDP¶V ������ SODQQLQJ SKDVH� RQ WKH RQH KDQG� WKH PRWLYDWLRQ IRU WKH UHVHDUFK� � � � � � � � � � � � � �

LV RXWOLQHG DV ZHOO DV WKH UHVHDUFK TXHVWLRQV GHYHORSHG� 7KLV KDV DOUHDG\ EHHQ GHVFULEHG� � � � � � � � � � � � � �

SUHYLRXVO\� 2Q WKH RWKHU KDQG� D UHYLHZ SURWRFRO LV VHW XS� $FFRUGLQJ WR .LWFKHQKDP ������ LW� � � � � � � � � � � � � � � �

FRQWDLQV JXLGHOLQHV UHJDUGLQJ �L� WKH VHDUFK IRU SULPDU\ GDWD� �LL� WKH LQFOXVLRQ DQG H[FOXVLRQ� � � � � � � � � � � � � �

FULWHULD� �LLL� WKH TXDOLW\ HYDOXDWLRQ RI WKH LQGLYLGXDO VWXGLHV� �LY� WKH H[WUDFWLRQ RI GDWD DQG �Y�� � � � � � � � � � � � � � � �

WKH V\QWKHVLV RI GDWD� 6WHS �L� LQ WKLV FDVH LV WUDQVIRUPHG LQWR WKH VHDUFK IRU VHFRQGDU\� � � � � � � � � � � � � � � �

DQDO\VHV��

)RU WKLV SDSHU� WKH GDWDEDVHV /8%VHDUFK� :HE RI 6FLHQFH� *RRJOH 6FKRODU DQG 6FRSXV ZHUH� � � � � � � � � � � � � �

XVHG� ZLWKRXW UHVWULFWLRQV UHJDUGLQJ WKH \HDU RI SXEOLVKLQJ� VHDUFKLQJ IRU MRXUQDO DUWLFOHV�� � � � � � � � � � � �

ERRNV RU FRQIHUHQFH SDSHUV E\ XVLQJ WKH VHDUFK ZRUGV DOLJQPHQW� ZRUNIRUFH DOLJQPHQW� ILW�� � � � � � � � � � � � �

SHUVRQ� HQYLURQPHQW� PDWFK� DQWHFHGHQW� FDXVH� RXWFRPH� PHWD�DQDO\VLV� UHYLHZ� V\VWHPDWLF� � � � � � � � �

UHYLHZ� UHVHDUFK V\QWKHVLV DQG WKHLU YDULRXV FRPELQDWLRQV� 7KH VHDUFK ZRUGV DUH GHULYHG IURP� � � � � � � � � � � � �

EUHDNLQJ GRZQ WKH UHVHDUFK TXHVWLRQV� ORRNLQJ IRU V\QRQ\PV DQG IHDVLEOH FRPELQDWLRQV DV� � � � � � � � � � � �

ZHOO DV WKH UHTXLUHPHQW WR RQO\ VWXG\ PHWD�DQDO\VHV� $ ILUVW DVVHVVPHQW RI ZKDW VWXGLHV WR� � � � � � � � � � � � � � �

LQFOXGH RXW RI WKH PDQ\ UHVXOWV GHOLYHUHG E\ WKH VHDUFK HQJLQHV� ZDV EDVHG RQ WKH UHTXLUHPHQW� � � � � � � � � � � � � � � �

WR EH D PHWD�DQDO\VLV� VR RQO\ VWXGLHV WKDW DSSHDUHG LPPHGLDWHO\ E\ WKHLU WLWOH WR IXOILOO WKLV� � � � � � � � � � � � � � � �

FULWHULD ZHUH FRXQWHG DV D KLW� 7KH RQO\ ODQJXDJH XVHG ZDV (QJOLVK� )URP WKLV ILUVW SRRO�� � � � � � � � � � � � � � � �

VWXGLHV ZHUH H[FOXGHG LI WKH\ ZHUH QR PHWD�DQDO\VHV�OLWHUDWXUH UHYLHZV� ZKHQ WKH GHVFULEHG� � � � � � � � � � � �

DOLJQPHQW GLG QRW FRQWDLQ DW OHDVW RQH KXPDQ SDUW\� RU ZKHQ WKH ZRUGV DOLJQPHQW�ILW ZHUH� � � � � � � � � � � � � � �

XVHG WR GHVFULEH D GLIIHUHQW SKHQRPHQD WKDQ RXU DSSURDFK� 7KHUHIRUH� FULWHULD WKDW QHFHVVDULO\� � � � � � � � � � � � �

QHHGHG WR EH IXOILOOHG ZHUH EHLQJ D PHWD�DQDO\VLV� GHVFULELQJ DOLJQPHQW RI DW OHDVW RQH KXPDQ� � � � � � � � � � � � � � �

VLGH ZLWK LWV HQYLURQPHQW DQG HLWKHU SURYLGH D FRQFHSWXDOL]DWLRQ RI DOLJQPHQW� OLQN LW WR FDXVHV� � � � � � � � � � � � � � �

RU�RXWFRPHV�RU�ERWK��

7R HQVXUH WKH TXDOLW\ RI WKH IRXQG VWXGLHV� RQO\ SHHU UHYLHZHG VWXGLHV ZHUH LQFOXGHG DQG� LI� � � � � � � � � � � � � � � �

DSSOLFDEOH� WKH MRXUQDO WKH\ ZHUH SXEOLVKHG LQ ZDV DVVHVVHG XVLQJ WKH 6FLHQWLILF -RXUQDO� � � � � � � � � � � � �

5DQNLQJ SODWIRUP 6-5 ������ WR FRQILUP TXDOLW\� 4XDOLW\ ZDV DVVXUHG WKURXJK WKH SODWIRUP E\� � � � � � � � � � � � � �

FROOHFWLQJ WKH QXPEHU RI FLWDWLRQV LQ UHVHDUFK UHIHUULQJ EDFN WR SDSHUV IURP WKH MRXUQDO� DQG� � � � � � � � � � � � � � �

���



�

LPSRUWDQFH DQG LPSDFW LQ WKH ILHOG WKH MRXUQDO EHORQJV WR DUH VXPPDUL]HG DQG FRPSDUHG WR� � � � � � � � � � � � � � �

RWKHU MRXUQDOV ZLWKLQ WKDW ILHOG �6-5� ������ ,Q DFFRUGDQFH WR WKH GHYHORSHG UHVHDUFK� � � � � � � � � � � � �

TXHVWLRQV� WKH H[WUDFWHG GDWD VKRXOG FRQVLVW RI WKH XVHG FRQFHSWXDOL]DWLRQ RI DOLJQPHQW� WKH� � � � � � � � � � � � �

SRVLWLRQLQJ RI DOLJQPHQW DV D GHSHQGHQW RU LQGHSHQGHQW YDULDEOH� LWV FDXVHV �DQWHFHGHQWV�� WKH� � � � � � � � � � � � �

RXWFRPHV RU FRQVHTXHQFHV RI DOLJQPHQW� KRZ LW KDV EHHQ PHDVXUHG DQG WKH WLPH IUDPH DQG� � � � � � � � � � � � � � �

ORFDWLRQ LQ ZKLFK WKH GDWD IRU WKH PHWD�DQDO\VLV ZDV FROOHFWHG� 5HJDUGLQJ WKH GDWD V\QWKHVLV� D� � � � � � � � � � � � � � �

GHVFULSWLYH V\QWKHVLV �.LWFKHQKDP� ����� LV DSSURSULDWH LQ WKLV FDVH� $GGLWLRQDOO\� D� � � � � � � � � � �

TXDQWLWDWLYH�VXPPDU\�RI�VHFRQGDU\�UHVHDUFK�LV�SURYLGHG�WR�EH�DEOH�WR�UHFRJQL]H�SDWWHUQV���

��� &RQGXFWLQJ�WKH�5HYLHZ�
)ROORZLQJ WKH UHYLHZ SURWRFRO� D VHDUFK VWUDWHJ\ ZDV VHW XS� ZKHUH D ILUVW VHDUFK LQ WKH� � � � � � � � � � � � � � � �

PHQWLRQHG GDWDEDVHV ZLWK WKH DERYH VWDWHG VHDUFK ZRUGV OHG WR �� VWXGLHV SXEOLVKHG EHWZHHQ� � � � � � � � � � � � � �

���� DQG 0DUFK ���� WKDW VHHPHG IHDVLEOH E\ WKHLU WLWOH DQG DV D PHWD�DQDO\VLV DW ILUVW JODQFH�� � � � � � � � � � � � � � � � �

7KH UHIHUHQFH� WLWOH� DXWKRU� QDPH RI GDWDEDVH� GDWH RI VHDUFK DQG 85/ ZHUH GRFXPHQWHG� � � � � � � � � � � � � �

LPPHGLDWHO\�WR�EH�WUDQVSDUHQW�DQG�UHSOLFDEOH��.LWFKHQKDP���������

7R DVVHVV WKLV VHOHFWLRQ� DEVWUDFWV DQG FRQFOXVLRQV ZHUH UHYLHZHG DQG VWXGLHV UDWHG DORQJ WKH� � � � � � � � � � � � � �

H[FOXVLRQ FULWHULD� 7KH UHOHYDQFH ZDV VWDWHG DV KLJKO\ UHOHYDQW� UHOHYDQW RU QRW UHOHYDQW� DQG D� � � � � � � � � � � � � � �

MXVWLILFDWLRQ ZDV DGGHG� � VWXGLHV ZHUH H[FOXGHG VLQFH WKH\ ZHUH QR PHWD�DQDO\VHV� � RI WKHP� � � � � � � � � � � � � � �

XVHG WKH WHUPV ILW RU DOLJQPHQW LQ D GLIIHUHQW FRQWH[W� DQG � DUWLFOHV VWXGLHG DOLJQPHQW RI WZR� � � � � � � � � � � � � � � � �

RU PRUH QRQ�KXPDQ LVVXHV� 7KHVH ZHUH DOO ODEHOOHG DV KDYLQJ QR UHOHYDQFH DW ILUVW E\ WKLV� � � � � � � � � � � � � � � �

WKHVLV
 DXWKRUV� EXW ZHUH UHDVVXUHG E\ WKH VXSHUYLVRU� 2I WKH UHPDLQLQJ �� VWXGLHV� � ZHUH� � � � � � � � � � � � � � �

UDQNHG DV UHOHYDQW� DV WKHLU FRQFHSWXDOL]DWLRQ RI ILW GLG RQO\ DSSHDU RQFH LQ WKLV VSHFLILF VWXG\� � � � � � � � � � � � � � � �

�ZLWKLQ WKLV VDPSOH�� DQG � VWXGLHV ZHUH UDQNHG DV KLJKO\ UHOHYDQW DV WKH\ FRYHUHG RXU� � � � � � � � � � � � � � �

UHVHDUFK�TXHVWLRQV�SHUIHFWO\�DQG�KDYH�EHHQ�LPSDFWIXO�LQ�WKLV�DUHD��

7R DVVXUH WKH TXDOLW\ RI WKHVH �� VWXGLHV� WKH MRXUQDO¶V UDQNLQJ ZDV FKHFNHG RQ 6-5 ������� ,W� � � � � � � � � � � � � � � � �

ZDV ILOWHUHG IRU RQO\ SHHU UHYLHZHG VWXGLHV LQ WKH GDWD EDVHV LQ WKH ILUVW SODFH� $GGLWLRQDOO\�� � � � � � � � � � � � � � � �

WKH DPRXQW RI FLWDWLRQV WKH DUWLFOHV KDG ZDV FRQVLGHUHG� 1R VWXG\ KDG WR EH H[FOXGHG EHFDXVH� � � � � � � � � � � � � � � �

RI WKH TXDOLW\ FULWHULD� ,Q D VHFRQG UHVHDUFK LWHUDWLRQ� VWXGLHV WKDW KDYH FLWHG DW OHDVW RQH RI WKH� � � � � � � � � � � � � � � � � �

DUWLFOHV WKDW ZHUH UDQNHG DV KLJKO\ UHOHYDQW� ZHUH DVVHVVHG DORQJ WKH VDPH SURFHGXUH� 7KLV OHG� � � � � � � � � � � � � � �

WR � DGGLWLRQDO VWXGLHV WKDW VHHPHG WR EH YDOLG UHJDUGLQJ WKHLU WLWOH� IURP ZKLFK � ZHUH QR� � � � � � � � � � � � � � � � �

PHWD�DQDO\VHV� DQG � ZHUH QRW VWXG\LQJ DOLJQPHQW LQ WKH UDQJH RI RXU GHILQLWLRQ� 2QH DUWLFOH� � � � � � � � � � � � � � �

���



�

ZDV QRW DFFHVVLEOH ZLWKRXW D FKDUJLQJ IHH� DQG WKHUHIRUH LW ZDV H[FOXGHG� )URP WKH UHPDLQLQJ� � � � � � � � � � � � � � �

�� � ZHUH UDQNHG DV KLJKO\ UHOHYDQW� DQG WKH ODVW RQH ZRUNHG H[FOXVLYHO\ RQ KRZ WR PHDVXUH� � � � � � � � � � � � � � � � �

DOLJQPHQW� ,W ZDV QRW LQFOXGHG DV LW GRHV QRW IXOILOO WKH FULWHULD RI EHLQJ D PHWD�DQDO\VLV� \HW� � � � � � � � � � � � � � � � �

RIIHUV�D�FRPSUHKHQVLYH�RYHUYLHZ�RI�KRZ�WR�PHDVXUH�DOLJQPHQW��

,Q WRWDO �� VWXGLHV DUH LQFOXGHG LQ WKH WHUWLDU\ DQDO\VLV� $Q RYHUYLHZ LV JLYHQ LQ WKH IROORZLQJ� � � � � � � � � � � � � � � � �

ILJXUH��

�

)LJXUH����2YHUYLHZ�RI�PDWHULDO�FROOHFWLRQ�SURFHVV�

7KH GDWD H[WUDFWLRQ ZDV JXLGHG E\ WKH LQ WKH SURWRFRO SUHYLRXVO\ VHW WRSLFV� 7KH DUWLFOHV¶ PDLQ� � � � � � � � � � � � � � � �

ILQGLQJ ZDV VXPPDUL]HG DQG WKH XVHG GHILQLWLRQ RU FRQFHSWXDOL]DWLRQ RI ILW�DOLJQPHQW ZDV� � � � � � � � � � � �

RXWOLQHG� ZKHWKHU DOLJQPHQW ZDV VHHQ DV DQ LQGHSHQGHQW YDULDEOH FDXVLQJ RXWFRPHV RU� � � � � � � � � � � �

FRQVHTXHQFHV� RU D GHSHQGHQW YDULDEOH LQIOXHQFHG DQG�RU FDXVHG E\ VRPHWKLQJ HOVH� 7KH� � � � � � � � � � � �

DQWHFHGHQWV� DV ZHOO DV WKH GHVFULEHG RXWFRPHV RU FRQVHTXHQFHV RI DOLJQPHQW� ZHUH� � � � � � � � � � � �

LQYHVWLJDWHG� 7KH ZD\ RI PHDVXULQJ DOLJQPHQW�ILW ZDV H[DPLQHG DQG DWWHQWLRQ ZDV SDLG WR WKH� � � � � � � � � � � � � �

WLPH SHULRG DQG FRXQWU\ LQ ZKLFK WKH LQ WKH PHWD�DQDO\VHV XVHG GDWD ZDV FROOHFWHG� 7KH GDWD� � � � � � � � � � � � � � � �

H[WUDFWLRQ RI WKH � KLJKO\ UHOHYDQW UDQNHG VWXGLHV ZDV GRQH E\ ERWK DXWKRUV� WKH � UHPDLQLQJ� � � � � � � � � � � � � � � �

RQHV�ZHUH�GLYLGHG�XS�DQG�WKH�FROOHFWHG�LQIRUPDWLRQ�GLVFXVVHG��

���



�

��� /LPLWDWLRQV�RI�WKH�PHWKRG�
/LPLWV ZLWKLQ WKLV UHYLHZ� WKDW PRVWO\ RFFXUUHG GXH WR WKH UHODWLYHO\ VPDOO WLPH IUDPH� ZHUH� � � � � � � � � � � � � � �

HVSHFLDOO\ UHODWHG WR WKH VHDUFK VWUDWHJ\� )LUVWO\� RQO\ (QJOLVK ZDV XVHG DV VHDUFK ODQJXDJH�� � � � � � � � � � � � � �

VKULQNLQJ WKH ZLGWK RI WKH ILHOG� 2Q WKH RWKHU KDQG� WKLV SUHYHQWV D GHFUHDVH LQ TXDOLW\ GXH WR� � � � � � � � � � � � � � � � � �

WUDQVODWLRQ HUURUV� 6HFRQGO\� QRQ�SHHU UHYLHZHG ZRUN� DV ZHOO DV XQSXEOLVKHG RU ORZHU TXDOLW\� � � � � � � � � � � � �

MRXUQDOV� ZHUH H[FOXGHG TXLWH HDUO\ ZLWKLQ WKH UHVHDUFK SURFHVV� 7KLV VKRXOG QRW H[FOXGH PRVW� � � � � � � � � � � � � �

UHOHYDQW ZRUN� 7KLUGO\� WKHUH LV D WKUHDW RI ELDVHV LQ UHJDUGV DV WR ZKLFK SDSHUV VHHP IHDVLEOH� � � � � � � � � � � � � � � � �

LQ WKH ILUVW SODFH� H�J� WKHLU WLWOHV� 3RVLWLYH UHVXOWV DUH PRUH OLNHO\ WR EH SXEOLVKHG WKDQ QHJDWLYH� � � � � � � � � � � � � � � � �

RQHV �.LWFKHQKDP� ������ DQG WKH IDFW WKDW RQO\ SRVLWLYH DVVRFLDWHG VHDUFK ZRUGV ZHUH XVHG� � � � � � � � � � � � � �

�DOLJQPHQW LQVWHDG RI PLVDOLJQPHQW IRU H[DPSOH� PLJKW LQFUHDVH WKLV HIIHFW� 6WLOO� HYHQ LI WKH� � � � � � � � � � � � � �

DQDO\]HG PHWD�DQDO\VHV LQYHVWLJDWHG WKH �SRVLWLYH� HIIHFWV WKDW DOLJQPHQW FDQ KDYH� LI WKHUH� � � � � � � � � � � �

ZDV�QR�SUHVHQWHG�HYLGHQFH�LQ�VRPH�NLQG�RI�FRUUHODWLRQ��WKLV�ZDV�DQ�REYLRXV�ILQGLQJ�DV�ZHOO�� �

���



�

�

�� 'DWD�DQDO\VLV�

,Q WKH ILQDO VWHS RI .LWFKHQKDP¶V ������ JXLGHOLQH WR FRQGXFW WKH UHYLHZ� WKH FROOHFWHG GDWD LV� � � � � � � � � � � � � � � �

V\QWKHVL]HG� $V PHQWLRQHG DERYH� D GHVFULSWLYH V\QWKHVLV SUHVHQWV WKH� IRU RXU UHVHDUFK� � � � � � � � � � � �

TXHVWLRQV� LPSRUWDQW LQIRUPDWLRQ LQ WKH EHVW ZD\� 7KHUHIRUH� WKH UHVXOWV RI WKH LQFOXGHG� � � � � � � � � � � � �

PHWD�DQDO\VHV DUH VXPPDUL]HG WR LGHQWLI\ VLPLODULWLHV DQG GLIIHUHQFHV DQG WR DOORZ VWDWHPHQWV� � � � � � � � � � � �

DERXW WKH KRPRJHQHLW\ RU KHWHURJHQHLW\ RI WKH UHVXOWV RI GLIIHUHQW VWXGLHV� ,Q GHWDLO�� � � � � � � � � � � � �

LQIRUPDWLRQ ZDV FROOHFWHG DERXW WKH DPRXQW RI VWXGLHG DUWLFOHV� WKHLU SXEOLFDWLRQ \HDUV� WKH� � � � � � � � � � � � �

FRXQWULHV RI GDWD FROOHFWLRQ� WKH PHWD�DQDO\VLV¶ PDLQ ILQGLQJ� LWV GHILQLWLRQ RI DOLJQPHQW�� � � � � � � � � � � �

ZKHWKHU DOLJQPHQW LV GHSHQGHQW RU LQGHSHQGHQW� ZKLFK FDXVHV�DQWHFHGHQWV RU� � � � � � � � �

RXWFRPHV�FRQVHTXHQFHV DUH DQDO\]HG DQG LWV PHDVXUHPHQW� $ TXDQWLWDWLYH VXPPDU\ LV� � � � � � � � � �

SUHVHQWHG�LQ�VXEFKDSWHU�������

����2YHUYLHZ�RI�TXDOLWDWLYH�OLWHUDWXUH�V\QWKHVLV�

7R IDFLOLWDWH WKH GHPRQVWUDWLRQ RI WKH H[WUDFWHG LQIRUPDWLRQ� WKH PDLQ FKDUDFWHULVWLFV RI HDFK� � � � � � � � � � � � �

VWXG\�DUH�VXPPDUL]HG�LQ�WDEOH����7KH�VWXGLHV�DUH�OLVWHG�LQ�FKURQRORJLFDO�RUGHU��

7DEOH����2YHUYLHZ�TXDOLWDWLYH�V\QWKHVLV�

7LWOH� $XWKRUV� <HDU�
�5DQNLQJ�
�

7LPH�SHULRG�
�FRXQWULHV�
UHYLHZHG�

&RQFHSWXDOL]DWLRQ��
'HILQLWLRQ

�

,QGHSHQGHQW�
�GHSHQGHQW�
YDULDEOH�

&DXVHV

� 2XWFRPHV

� 0HDVXUHV

�

$�PHWD�DQDO\VLV�RI�UHODWLRQV�EHWZHHQ�
SHUVRQ±RUJDQL]DWLRQ�ILW�DQG�ZRUN�
DWWLWXGHV�

9HUTXHU�
HW�DO��

��������� ����������
�Q�D��

$OLJQPHQW�DV�32�ILW�DV�
FRPSDWLELOLW\�EHWZHHQ�SHRSOH�
DQG�RUJDQL]DWLRQV�D��ZKHQ�RQH�
SURYLGHV�ZKDW�WKH�RWKHU�QHHGV�
�FRPSOHPHQWDU\�FRQJUXHQFH��
E��WKH\�VKRZ�VLPLODU�EDVLF�
FKDUDFWHULVWLFV��VXSSOHPHQWDU\�
FRQJUXHQFH��RU�F��ERWK�

,QGHSHQGHQW� �� -RE�VDWLVIDFWLRQ�
2UJDQL]DWLRQDO�
FRPPLWPHQW��
,QWHQW�WR�WXUQRYHU�

0HDVXULQJ�
GLVFUHSDQFLHV��
'LUHFW��SHUFHLYHG�RU�
VXEMHFWLYH�ILW��
,QGLUHFW��REMHFWLYH�
ILW��
+LHUDUFKLFDO�RUGHU�RI�
PHDVXUHPHQWV��
2UJDQL]DWLRQDO�
&XOWXUH�3URILO�
TXHVWLRQQDLUH�

&RQVHTXHQFHV�RI�LQGLYLGXDOV¶�ILW�DW�
ZRUN��$�PHWD�DQDO\VLV�RI�
SHUVRQ�MRE��SHUVRQ�RUJDQL]DWLRQ��
SHUVRQ�JURXS��DQG�SHUVRQ�VXSHUYLVRU�
ILW�

.ULVWRI��
%URZQ�HW�
DO��

��������� ����������
�Q�D��

$OLJQPHQW�DV�3(�ILW�GHILQHG�E\�
WKH�FRPSDWLELOLW\�EHWZHHQ�DQ�
LQGLYLGXDO�DQG�D�ZRUN�
HQYLURQPHQW�WKDW�RFFXUV�ZKHQ�
WKHLU�FKDUDFWHULVWLFV�DUH�ZHOO�
PDWFKHG��39��3-��32��3*��36��
FRPSOHPHQWDU\�
�QHHGV�VXSSOLHV�RU�
GHPDQGV�DELOLWLHV��DQG�
VXSSOHPHQWDU\�ILW�

,QGHSHQGHQW� �� $SSOLFDQW�DWWUDFWLRQ�
-RE�DFFHSWDQFH�
,QWHQW�WR�KLUH�
-RE�RIIHU�
6DWLVIDFWLRQ�
&RPPLWPHQW�
3HUIRUPDQFH�
:LWKGUDZDO�EHKDYLRU�
6WUDLQ�
7HQXUH�

'LUHFW��SHUFHLYHG�ILW��
,QGLUHFW��VXEMHFWLYH�
RU�REMHFWLYH�ILW�

���



�

$SSOLFDQW�DWWUDFWLRQ�WR�RUJDQL]DWLRQV�
DQG�MRE�FKRLFH��$�PHWD�DQDO\WLF�
UHYLHZ�RI�WKH�FRUUHODWHV�RI�UHFUXLWLQJ�
RXWFRPHV�

&KDSPDQ�
HW�DO��

��������� ����������
�Q�D��

$OLJQPHQW�DV�ILW�EHWZHHQ�D�
SHUVRQ�DQG�WKH�RUJDQL]DWLRQ�
DQG�WKH�MRE��D�
GHPDQGV�VXSSOLHV�UHODWLRQVKLS�

,QGHSHQGHQW� �� -RE�SXUVXLW�LQWHQWLRQ�
-RE�RUJDQL]DWLRQ�DWWUDFWLRQ�
$FFHSWDQFH�LQWHQWLRQ�

'LUHFW��GHWHUPLQHG�
E\�WKH�DSSOLFDQW�E\�
LQWHUSUHWLQJ�WKH�
FKDUDFWHULVWLFV�RI�WKH�
MRE�DQG�RUJDQL]DWLRQ�
ZLWK�UHJDUG�WR�RZQ�
YDOXHV�DQG�QHHGV�

$�TXDQWLWDWLYH�UHYLHZ�RI�WKH�
UHODWLRQVKLS�EHWZHHQ�
SHUVRQ±RUJDQL]DWLRQ�ILW�DQG�
EHKDYLRUDO�RXWFRPHV�

+RIIPDQ�
DQG�
:RHKU�

��������� ����������
�Q�D��

$OLJQPHQW�DV�32�ILW��GHILQHG�
E\�FRQJUXHQFH�RI�
FKDUDFWHULVWLFV�RI�LQGLYLGXDOV�
ZLWK�FKDUDFWHULVWLFV�RI�WKH�
RUJDQL]DWLRQ��(LWKHU��YDOXH��RU�
JRDO�FRQJUXHQFH��RU�
GHPDQGV�DELOLWLHV�UHODWLRQVKLS�

,QGHSHQGHQW� �� -RE�SHUIRUPDQFH�
2UJDQL]DWLRQDO�&LWL]HQVKLS�
%HKDYLRU��2&%��
7XUQRYHU�

0HDVXULQJ�
GLVFUHSDQFLHV��
'LUHFW��SHUFHLYHG�RU�
VXEMHFWLYH�ILW��
,QGLUHFW��REMHFWLYH�ILW�

7KH�HIIHFWV�RI�WKH�SHUFHLYHG�
EHKDYLRUDO�LQWHJULW\�RI�PDQDJHUV�RQ�
HPSOR\HH�DWWLWXGHV��$�PHWD�DQDO\VLV�

'DYLV�
DQG�
5RWKVWHLQ�

���������� ����������
�QR�HIIHFWV�

$OLJQPHQW�DV�EHKDYLRUDO�
LQWHJULW\��%,���DOLJQPHQW�RI�D�
SHUVRQ¶V�ZRUGV�DQG�GHHGV�

,QGHSHQGHQW� �� 6DWLVIDFWLRQ�
&RPPLWPHQW�
$IIHFWLRQ�

'LUHFW��3HUFHLYHG�
/HDGHUVKLS�,QWHJULW\�
6FDOH��

7KH�UHODWLRQVKLS�EHWZHHQ�
SHUVRQ�HQYLURQPHQW�ILW�DQG�
RXWFRPHV��$Q�LQWHJUDWLYH�WKHRUHWLFDO�
IUDPHZRUN�

(GZDUGV�
DQG�
6KLSS�

��������� ����������
�Q�D��

$OLJQPHQW�DV�3(�ILW�DV�WKH�
FRQJUXHQFH��PDWFK��VLPLODULW\�
RU�FRUUHVSRQGHQFH�EHWZHHQ�WKH�
SHUVRQ�DQG�WKH�HQYLURQPHQW��
VXSSOHPHQWDU\�RU�
FRPSOHPHQWDU\�
�GHPDQGV�DELOLWLHV�RU�
QHHGV�VXSSOLHV��ILW�

,QGHSHQGHQW� �� -RE�VDWLVIDFWLRQ�
2UJDQL]DWLRQDO�
FRPPLWPHQW�
0HQWDO�DQG�SK\VLFDO�KHDOWK�
7DVN�SHUIRUPDQFH�
&RQWH[WXDO�SHUIRUPDQFH�

'LUHFW��VXUYH\V�

3HUVRQ�HQYLURQPHQW�ILW�RU�SHUVRQ�
SOXV�HQYLURQPHQW��$�PHWD�DQDO\VLV�
RI�VWXGLHV�XVLQJ�SRO\QRPLDO�
UHJUHVVLRQ�DQDO\VLV�

<DQJ��HW�
DO��

��������� ����������
�86$��QR�
HIIHFWV�

3HUVRQ��GHILQHG�E\�LQGLYLGXDO�
FKDUDFWHULVWLFV��(QYLURQPHQW��
GHILQHG�E\�FKDUDFWHULVWLFV�RI�
WKH�VHWWLQJ��
$OLJQPHQW��DV�FRPSOHPHQWDU\�
RU�VXSSOHPHQWDU\�ILW��
3*��32��39��3-��36�

,QGHSHQGHQW� �� :HOO�EHLQJ�
7DVN�SHUIRUPDQFH�
&RQWH[WXDO�SHUIRUPDQFH�
�2&%��

'LUHFW��SHUFHLYHG�ILW��
,QGLUHFW��FRPELQLQJ�
GLIIHUHQW�
LQGHSHQGHQW�
PHDVXUHV�

)LW�KDSSHQV�JOREDOO\��$�
PHWD�DQDO\WLF�FRPSDULVRQ�RI�WKH�
UHODWLRQVKLSV�RI�SHUVRQ�HQYLURQPHQW�
ILW�GLPHQVLRQV�ZLWK�ZRUN�DWWLWXGHV�
DQG�SHUIRUPDQFH�DFURVV�HDVW�DVLD��
HXURSH��DQG�QRUWK�DPHULFD�

2K�HW�DO�� ��������� ����������
�(DVW�$VLD��
(XURSH��
1RUWK�
$PHULFD��
HIIHFWV�

3HUVRQ��GHILQHG�E\�LQGLYLGXDO�
NQRZOHGJH��VNLOOV��DELOLWLHV��
SHUVRQDOLW\��YDOXHV�DQG�
LQWHUHVWV�
(QYLURQPHQW��GHILQHG�E\�
FKDUDFWHULVWLFV�H[WHUQDO�WR�WKH�
LQGLYLGXDO��
$OLJQPHQW�DV�3-��32��36��3*�

,QGHSHQGHQW� �� 2UJDQL]DWLRQDO�
FRPPLWPHQW�
-RE�VDWLVIDFWLRQ�
,QWHQW�WR�TXLW�
-RE�SHUIRUPDQFH�

��

+RZ�OHDGHU�DOLJQPHQW�RI�ZRUGV�DQG�
GHHGV�DIIHFWV�IROORZHUV��$�
PHWD�DQDO\VLV�RI�EHKDYLRUDO�LQWHJULW\�
UHVHDUFK�

6LPRQV�
HW�DO��

���������� ����������
�Q�D��

$OLJQPHQW�DV�EHKDYLRUDO�
LQWHJULW\��%,���DOLJQPHQW�RI�D�
SHUVRQ¶V�ZRUGV�DQG�GHHGV�

,QGHSHQGHQW� �� 3HUIRUPDQFH�
7UXVW�
2UJDQL]DWLRQDO�&LWL]HQVKLS�
%HKDYLRU��2&%��
&RPPLWPHQW�

��

7KH�JHQHUDO�IDFWRU�RI�SHUVRQDOLW\�DQG�
MRE�SHUIRUPDQFH��5HYLVLWLQJ�
SUHYLRXV�PHWD�DQDO\VHV�

3HOW�HW�DO�� ��������� ����������
�Q�D��

$OLJQPHQW�EHWZHHQ�WKH�
LQGLYLGXDO¶V�SHUVRQDO�WUDLWV�
�*)3��DQG�LWV�VRFLDO�
HQYLURQPHQW�

,QGHSHQGHQW� �� -RE�SHUIRUPDQFH�
2UJDQL]DWLRQDO�&LWL]HQVKLS�
%HKDYLRU��2&%��
/HDGHUVKLS�SHUIRUPDQFH�

��

3HUVRQ±(QYLURQPHQW�)LW��$�5HYLHZ�
RI�,WV�%DVLF�7HQHWV�

9DQ�
9LDQHQ�

��������� ����������
�Q�D��

$OLJQPHQW�DV�FRPSOHPHQWDU\�
�39��3-���DQG�VXSSOHPHQWDU\�
�32��3*��36���ILW�

,QGHSHQGHQW� �� 6DWLVIDFWLRQ�
3HUIRUPDQFH�
&RPPLWPHQW�
,QWHQW�WR�TXLW�

'LUHFW��SHUFHLYHG�ILW��
,QGLUHFW��FDOFXODWHG�
ILW��VXEMHFWLYH�RU�
REMHFWLYH��

2XWFRPHV�RI�PHDQLQJIXO�ZRUN��$�
PHWD�$QDO\VLV�

$OODQ�HW�
DO��

���������� ����������
�:HVWHUQ�
&RQWH[W�
�86$��
(XURSH���
HIIHFWV�

$OLJQPHQW�RI�D�SHUVRQ¶V�RZQ�
YDOXHV�DQG�WKH�PHULW�KH�VKH�
DFFRPSOLVKHV�GXULQJ�ZRUN��
EHWZHHQ�WKH�MRE¶V�
FKDUDFWHULVWLFV�DQG�SHUVRQDO�
LGHQWLW\�

,QGHSHQGHQW� �� :RUN�HQJDJHPHQW�
&RPPLWPHQW��
-RE�VDWLVIDFWLRQ��
:LWKGUDZDO�LQWHQWLRQV�
2UJDQL]DWLRQDO�&LWL]HQVKLS�
%HKDYLRU��2&%��
/LIH�VDWLVIDFWLRQ�
/LIH�PHDQLQJ��
*HQHUDO�KHDOWK�

��

0HDVXULQJ�WHDP�WUXVW��$�FULWLFDO�DQG�
PHWD�DQDO\WLFDO�UHYLHZ�

)HLWRVD�HW�
DO��

���������� ����������
�Q�D���

$OLJQPHQW�RI�WHDP�PHPEHUV�
UHJDUGLQJ�WKHLU�VWDWH�LQ�WKH�
G\QDPLF�SURFHVV�RI�GHYHORSLQJ�
WUXVW�

,QGHSHQGHQW� �� 3HUIRUPDQFH� 'LUHFW��WKURXJK�
VLQJOH��RU�
GLIIHUHQW�VRXUFH�
DVVHVVPHQW�

�

 WKH QXPEHU LQ EUDFNHWV LQGLFDWHG WKH VWXG\¶V SODFH LQ RXU UDQNLQJ RI UHOHYDQFH �� � PRVW UHOHYDQW WR �� � OHDVW� � � � � � � � � � � � � � � � � � � � � �
UHOHYDQW��


�RI�DOLJQPHQW�

���



�

����'HWDLOHG�TXDOLWDWLYH�OLWHUDWXUH�V\QWKHVLV�

,Q WKLV VHFWLRQ� D GHWDLOHG VXPPDU\ RI HDFK LQFOXGHG PHWD�DQDO\VLV LV SURYLGHG� 7KH� � � � � � � � � � � � �

PHWD�DQDO\VHV DUH OLVWHG DFFRUGLQJ WR WKHLU UHOHYDQFH UHJDUGLQJ WKHLU FRQWULEXWLRQ WR WKH� � � � � � � � � � � �

UHVHDUFK�TXHVWLRQV��

)HLWRVD�HW�DO���������

)HLWRVD HW DO� ������ LQYHVWLJDWH WKH FRQFHSW RI WHDP WUXVW DQG WKH UHODWLRQVKLS EHWZHHQ WUXVW� � � � � � � � � � � � � � �

DQG SHUIRUPDQFH RI WHDPV� 7KH\ LQFOXGHG ��� VWXGLHV LQ WKHLU PHWD�DQDO\VLV IURP EHWZHHQ� � � � � � � � � � � � �

���� DQG ����� ZLWK WKH PDMRULW\ RI WKH UHVHDUFK XVHG SXEOLVKHG DIWHU ����� DQG WKHUH LV QR� � � � � � � � � � � � � � � � �

DWWHQWLRQ SDLG WR ZKLFK UHJLRQ RU FRXQWU\ WKH SULPDU\ GDWD ZDV FROOHFWHG LQ� 7KH\ SXW DQ� � � � � � � � � � � � � � � �

DGGLWLRQDO IRFXV RQ KRZ WHDP WUXVW LV PHDVXUHG DQG KRZ WKH PHDQ RI PHDVXUHPHQW LQIOXHQFHV� � � � � � � � � � � � � � �

WKH RXWFRPHV UHJDUGLQJ WKH WUXVW�SHUIRUPDQFH UHODWLRQVKLS� 7LPH �WUXVW DQG SHUIRUPDQFH� � � � � � � � � �

PHDVXUHG DW WKH VDPH WLPH YV� PHDVXUHG ZLWK WLPH ODJ� DQG VRXUFH �VLQJOH�VRXUFH YV�� � � � � � � � � � � � � �

GLIIHUHQW�VRXUFH VWXGLHV� ZHUH LGHQWLILHG DV PRGHUDWRUV� ZKHUHDV WKH DOLJQPHQW RI� � � � � � � � � �

FRQFHSWXDOL]DWLRQ DQG RSHUDWLRQDOL]DWLRQ RI WHDP WUXVW DQG WKH UHIHUHQW RI WHDP WUXVW �³,«´ RU� � � � � � � � � � � � � �

³:H«´��GLG�QRW�LQIOXHQFH�WKH�RXWFRPHV��

7HDP WUXVW LV GHILQHG DV DQ HPHUJHQW� PXOWLGLPHQVLRQDO DQG VKDUHG WHDP SURSHUW\ FRQVLVWLQJ� � � � � � � � � � � � �

RI DQ FRJQLWLYH FRPSRQHQW DQG DQ DIIHFWLYH FRPSRQHQW� 7KH IRUPHU UHIHUV WR WKH LQGLYLGXDO� � � � � � � � � � � � � �

H[SHFWDWLRQV RI WHDP PHPEHUV� WKH ODWWHU WR WKH ZLOOLQJQHVV WR HPRWLRQDOO\ LQYHVW LQ WKH WHDP�� � � � � � � � � � � � � � �

$V WUXVW LV GHILQHG DV D VKDUHG DQG G\QDPLF FRQFHSW WKDW FDQ FKDQJH ZLWK LQWHUDFWLRQ EHWZHHQ� � � � � � � � � � � � � � � �

WHDP PHPEHUV� WKLV GHILQLWLRQ DOORZV DQ LQWHUSUHWDWLRQ RI WKH OHYHO RI WHDP WUXVW DV DOLJQPHQW� � � � � � � � � � � � � � �

EHWZHHQ�WHDP�PHPEHUV�UHJDUGLQJ�WKHLU�VWDWH�LQ�WKLV�G\QDPLF�SURFHVV��

7UXVW ZDV PHDVXUHG WKURXJK GLIIHUHQW VFDOHV LQ WKH LQFOXGHG SULPDU\ UHVHDUFK� 7KHUHIRUH� � � � � � � � � � � �

)HLWRVD HW DO� ������ VXJJHVW WKUHH PHDVXUHPHQW JXLGHV� )LUVW� WR DYRLG UHVSRQVH ELDVHV� XVLQJ� � � � � � � � � � � � � �

VFDOHV WKDW FRYHU ERWK FRJQLWLYH DQG DIIHFWLYH FRPSRQHQWV DQG DYRLG H[WUHPH ZRUGLQJ�� � � � � � � � � � � �

6HFRQG� DV WUXVW LV DQ HPHUJHQW FRQVWUXFW� WKH WHDP¶V OLIHVSDQ QHHGV WR EH WDNHQ LQWR� � � � � � � � � � � � � � �

FRQVLGHUDWLRQ� 7KLUG� WKH GLPHQVLRQLQJ RI WHDP SHUIRUPDQFH �VSHFLILF RU JOREDO� FDQ LQIOXHQFH� � � � � � � � � � � �

WKH LPSRUWDQFH RI WUXVW RQ WHDP SHUIRUPDQFH� 7HDP WUXVW LV VHHQ DV LQGHSHQGHQW� LPSDFWLQJ WKH� � � � � � � � � � � � � � �

RYHUDOO�WHDP�SHUIRUPDQFH��

���
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'DYLV�DQG�5RWKVWHLQ��������DQG�6LPRQV�HW�DO���������

$QRWKHU UDWKHU XQLTXH FRQFHSWXDOL]DWLRQ RI DOLJQPHQW ZDV PHWD�DQDO\]HG E\ 'DYLV DQG� � � � � � � � � � �

5RWKVWHLQ ������ DQG 6LPRQV HW DO� ������� %RWK H[DPLQH WKH DOLJQPHQW EHWZHHQ PDQDJHUV¶� � � � � � � � � � � � �

ZRUGV DQG GHHGV� FDOOHG EHKDYLRUDO LQWHJULW\ �%,� DQG LWV LQIOXHQFH RQ IROORZHUV DQG� � � � � � � � � � � � �

HPSOR\HHV�UHVSHFWLYHO\���

7KH HDUOLHU ZRUN IRFXVHV RQ HPSOR\HHV¶ SHUFHSWLRQ RI DOLJQPHQW EHWZHHQ WKHLU PDQDJHUV¶� � � � � � � � � � � �

ZRUGV DQG GHHGV LQ UHODWLRQ WR WKHLU MRE DQG OHDGHU VDWLVIDFWLRQ� DQG FRPPLWPHQW DQG DIIHFW� � � � � � � � � � � � � � �

WRZDUGV WKH RUJDQL]DWLRQ� 2QO\ �� VWXGLHV EHWZHHQ ���� DQG ���� ZHUH DQDO\]HG� \HW WKH\� � � � � � � � � � � � � �

LQGLFDWHG D VWURQJ UHODWLRQ EHWZHHQ %, DQG HPSOR\HHV¶ DWWLWXGHV� 7KH DXWKRUV RXWOLQH WKDW WKH� � � � � � � � � � � � � �

FRXQWU\ ZKHUH GDWD ZDV FROOHFWHG GLG QRW KDYH D PRGHUDWLQJ HIIHFW RQ WKLV UHODWLRQVKLS�� � � � � � � � � � � � � �

$FFRUGLQJ WR 'DYLV DQG 5RWKVWHLQ¶V ������ GHILQLWLRQ� %, LQFOXGHV WKH DOLJQPHQW RI HWKLFDO� � � � � � � � � � � � �

ZRUGV VSRNHQ DQG ZKDW LV GRQH� 7KLV DOVR FRYHUV WKH H[SHFWDWLRQV RQ PDQDJHUV DQG ZKHWKHU� � � � � � � � � � � � � � �

WKHLU DFWLRQV DQG EHKDYLRU DV ZHOO DV SHUVRQDO VWDWHPHQWV DUH LQ OLQH ZLWK WKH RUJDQL]DWLRQ¶V� � � � � � � � � � � � � � �

PLVVLRQ� %, LQIOXHQFHV DV LQGHSHQGHQW YDULDEOH HPSOR\HHV¶ DWWLWXGHV WKDW UHIOHFW LQGLYLGXDO¶V� � � � � � � � � � �

FRQQHFWLRQ�WR�WKHLU�ZRUN��VXFK�DV�VDWLVIDFWLRQ��FRPPLWPHQW�DQG�DIIHFWLRQ��

6LPRQV HW DO� ������ DQDO\]HG ��� VWXGLHV IURP ���� XQWLO ����� ZKHUH� DJDLQ� PRVW RI WKHP� � � � � � � � � � � � � � � �

ZHUH SXEOLVKHG PRUH UHFHQWO\� 7KH\ GR QRW PHQWLRQ ZKLFK UHJLRQV RU FRXQWULHV WKH GDWD ZDV� � � � � � � � � � � � � � �

FROOHFWHG LQ� 7KHLU GHILQLWLRQ RI %, HTXDOV WKH RQH IURP 'DYLV DQG 5RWKVWHLQ ������� \HW WKHLU� � � � � � � � � � � � � � � �

IRFXV OLHV LQ WKH FRPSDULVRQ RI %, ZLWK WZR RWKHU FRQFHSWV� QDPHO\ PRUDO LQWHJULW\ DQG� � � � � � � � � � � � � � �

SV\FKRORJLFDO FRQWUDFW EUHDFK� UHJDUGLQJ WKHLU LQIOXHQFH RQ SHUIRUPDQFH� WUXVW DQG� � � � � � � � � �

FRPPLWPHQW RI IROORZHUV� 7KH\ FRQFOXGH WKDW %, KDV VWURQJHU LPSDFW RQ SHUIRUPDQFH�� � � � � � � � � � � �

RUJDQL]DWLRQDO FLWL]HQVKLS EHKDYLRU �2&%�� DQG WUXVW� UDWKHU WKDQ PRUDO LQWHJULW\� DQG VWURQJHU� � � � � � � � � � � �

LPSDFW RQ FRPPLWPHQW DQG FLWL]HQVKLS EHKDYLRU WKDQ SV\FKRORJLFDO FRQWUDFW EUHDFK� %, LV� � � � � � � � � � � �

VHHQ DV LQGHSHQGHQW YDULDEOH� DIIHFWLQJ WKH WKUHH PHQWLRQHG DWWULEXWHV� %RWK VWXGLHV GLG QRW� � � � � � � � � � � � �

HODERUDWH IXUWKHU RQ KRZ %, FDQ EH PHDVXUHG WKDQ PHQWLRQLQJ WKH 3HUFHLYHG /HDGHUVKLS� � � � � � � � � � � � �

,QWHJULW\�6FDOH��'DYLV�DQG�5RWKVWHLQ���������

$OODQ�HW�DO���������

$OODQ HW DO� ������ FRQGXFWHG D PHWD�DQDO\VLV XVLQJ �� VWXGLHV SXEOLVKHG EHWZHHQ ���� DQG� � � � � � � � � � � � � �

����� PRVW RI WKHP DIWHU ����� WR LQYHVWLJDWH WKH UHODWLRQVKLS EHWZHHQ PHDQLQJIXO ZRUN DQG� � � � � � � � � � � � � �
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RXWFRPHV DV ZRUN HQJDJHPHQW� FRPPLWPHQW� MRE VDWLVIDFWLRQ DQG ZLWKGUDZDO LQWHQWLRQV� 7KH\� � � � � � � � � � �

DOVR SDLG DWWHQWLRQ WR RXWFRPHV VXFK DV OLIH VDWLVIDFWLRQ� OLIH PHDQLQJ DQG JHQHUDO KHDOWK� ,Q� � � � � � � � � � � � � � �

IDFW� KLJK FRUUHODWLRQ EHWZHHQ PHDQLQJIXO ZRUN DQG WKHVH RXWFRPHV ZDV HYLGHQW� 0RGHUDWH� � � � � � � � � � � �

FRUUHODWLRQ ZDV DOVR IRXQG UHJDUGLQJ RUJDQL]DWLRQDO FLWL]HQVKLS EHKDYLRU �2&%�� VHOI�UDWHG MRE� � � � � � � � � � �

SHUIRUPDQFH RU QHJDWLYH DIIHFW� 'DWD ZDV PDLQO\ FROOHFWHG LQ WKH 8QLWHG 6WDWHV� IROORZHG E\� � � � � � � � � � � � � �

RWKHU ZHVWHUQ FRXQWULHV VXFK DV 'HQPDUN� &DQDGD� $XVWUDOLD� *HUPDQ\� 1HZ =HDODQG� 8QLWHG� � � � � � � � � � � �

.LQJGRP DQG )UDQFH� 6LQJOH VWXGLHV IURP 6RXWK $IULFD� 0DOD\VLD� ,VUDHO� &KLQD DQG 7XUNH\� � � � � � � � � � � � �

ZHUH LQFOXGHG� $V PHDQLQJIXO ZRUN LV GHVFULEHG DV D SURFHVV RI PHDQLQJIXO H[SHULHQFHV WKDW� � � � � � � � � � � � � �

DUH LQGLYLGXDO� WKH VWXG\¶V UHVXOWV FDQ RQO\ EH JHQHUDOL]HG ZLWKLQ D ZHVWHUQ FRQWH[W� $OODQ HW� � � � � � � � � � � � � � �

DO� ������ GHILQH PHDQLQJIXO ZRUN DV ³JOREDO MXGJHPHQW WKDW RQH¶V ZRUN DFFRPSOLVKHV� � � � � � � � � � � �

VLJQLILFDQW� YDOXDEOH� RU ZRUWKZKLOH JRDOV WKDW DUH FRQJUXHQW ZRUN ZLWK RQH¶V H[LVWHQWLDO� � � � � � � � � � � �

YDOXHV´ �$OOHQ HW DO�� ����� S� ����� ,Q D EURDGHU VHQVH� WKLV FDQ EH VHHQ DV D FRQFHSWXDOL]DWLRQ� � � � � � � � � � � � � � � � � �

RI DOLJQPHQW� QDPHO\ EHWZHHQ D SHUVRQ¶V RZQ YDOXHV DQG WKH PHULW KH�VKH DFFRPSOLVKHV� � � � � � � � � � � � �

GXULQJ�ZRUN��

7KH DOLJQPHQW RI MRE FKDUDFWHULVWLFV DQG WDVNV ZLWK LQGLYLGXDO YDOXHV DQG SHUVRQDO LGHQWLW\� � � � � � � � � � � � �

HTXDOV WKH GHJUHH RI PHDQLQJIXO ZRUN H[SHULHQFHG �$OODQ HW DO�� ������ 7KH DXWKRUV VHH WKLV� � � � � � � � � � � � � � �

DOLJQPHQW DV DQ LQGHSHQGHQW YDULDEOH� WDNLQJ LQIOXHQFH RQ YDULRXV RXWFRPHV LQ YDULRXV� � � � � � � � � � � �

GHJUHHV� 7KHVH FDQ EH GLYLGHG LQ SUR[LPDO RXWFRPHV �ZRUN HQJDJHPHQW� MRE VDWLVIDFWLRQ DQG� � � � � � � � � � � � �

FRPPLWPHQW�� GLVWDO ZRUN UHODWHG RXWFRPHV �VHOI�UDWHG MRE SHUIRUPDQFH� 2&% DQG ZLWKGUDZDO� � � � � � � � � � �

LQWHQWLRQ� DQG GLVWDO ZHOOEHLQJ RXWFRPHV �OLIH VDWLVIDFWLRQ� QHJDWLYH DIIHFW DQG JHQHUDO KHDOWK��� � � � � � � � � � � �

0HDQLQJIXO ZRUN PD\ DOVR FRQWULEXWH WR D KLJKHU PHDQLQJ LQ OLIH� DPRQJ PDQ\ RWKHU� � � � � � � � � � � � � �

FRPSRQHQWV� 7ZR W\SHV RI VFDOHV� VLJQLILFDQFH DQG PXOWLGLPHQVLRQDO VFDOHV DUH PHQWLRQHG�� � � � � � � � � � �

\HW DSDUW IURP WKHLU SRVVLEOH UROH DV PRGHUDWRU� WKH H[DFW ZD\ RI PHDVXUH PHDQLQJIXOQHVV LV� � � � � � � � � � � � � � �

QRW�PHQWLRQHG��

&KDSPDQ�HW�DO����������

$QRWKHU PHWD�DQDO\VLV� LQFOXGLQJ �� VWXGLHV IURP ���� XQWLO ����� LQYHVWLJDWHG WKH� � � � � � � � � � �

UHODWLRQVKLS EHWZHHQ DSSOLFDQW DWWUDFWLRQ DQG MRE FKRLFH� 7KH UHJLRQV RU FRXQWULHV LQ ZKLFK WKH� � � � � � � � � � � � � �

GDWD ZDV FROOHFWHG ZHUH QRW RXWOLQHG LQ WKH DQDO\VLV� &KDSPDQ HW DO� ������ FRQFOXGHG WKDW� � � � � � � � � � � � � � �

³DSSOLFDQW DWWUDFWLRQ RXWFRPHV ZHUH SUHGLFWHG E\ MRE±RUJDQL]DWLRQ FKDUDFWHULVWLFV� UHFUXLWHU� � � � � � � � �

EHKDYLRUV� SHUFHSWLRQV RI WKH UHFUXLWLQJ SURFHVV� SHUFHLYHG ILW� DQG KLULQJ H[SHFWDQFLHV´� � � � � � � � � � �
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�&KDSPDQ HW DO�� ����� S� ����� )URP DQ LQYHUVH SHUVSHFWLYH� DPRQJ RWKHU FRQFHSWV� WKH� � � � � � � � � � � � � �

SHUFHLYHG ILW LQIOXHQFHV DSSOLFDQW DWWUDFWLRQ� )LW ZLWK WKH RUJDQL]DWLRQ� DV ZHOO DV ILW ZLWK WKH� � � � � � � � � � � � � � �

W\SH RI MRE RIIHUHG� QHHGV WR EH GHWHUPLQHG E\ WKH DSSOLFDQW� ZKLFK LV GRQH WKURXJK� � � � � � � � � � � � � � �

LQWHUSUHWLQJ WKH FKDUDFWHULVWLFV RI WKH MRE DQG RUJDQL]DWLRQ ZLWK UHJDUG WR WKHLU RZQ YDOXHV DQG� � � � � � � � � � � � � � �

QHHGV��7KH�SHUFHLYHG�ILW�UHVXOWV�IURP�D�GHPDQG�VXSSO\�UHODWLRQVKLS��&KDSPDQ�HW�DO����������

$V ILW LV FDWHJRUL]HG DV D SUHGLFWRU LQ WKLV VWXG\� LW LV VWXGLHG DV DQ LQGHSHQGHQW YDULDEOH�� � � � � � � � � � � � � � � � �

KDYLQJ DQ LPSDFW RQ UHFUXLWLQJ RXWFRPHV� QDPHO\ MRE SXUVXLW LQWHQWLRQ� MRE�RUJDQL]DWLRQ� � � � � � � � � � �

DWWUDFWLRQ DQG DFFHSWDQFH LQWHQWLRQ� $SDUW IURP PHQWLRQLQJ WKDW DSSOLFDQWV QHHG WR LQWHUSUHW� � � � � � � � � � � �

IHDWXUHV RI WKH MRE�RUJDQL]DWLRQ FRQVLGHULQJ WKHLU RZQ YDOXHV� PHDVXUHPHQW RI SHUFHLYHG ILW LV� � � � � � � � � � � � �

QRW�GHVFULEHG��

<DQJ�HW�DO���������

<DQJ HW DO� ������ VWXGLHG LQ WKHLU PHWD�DQDO\VLV RI �� DUWLFOHV IURP ���� WR ���� WKH� � � � � � � � � � � � � � � �

QRQOLQHDU WHUPV RI SRO\QRPLDO UHJUHVVLRQ DQDO\VLV �35$� WR H[SODLQ YDULDQFH LQ DVVXPHG� � � � � � � � � � � �

RXWFRPHV RI SHUVRQ�HQYLURQPHQW �3(� ILW� /LQHDU WHUPV LQ WKH UHJUHVVLRQ HTXDWLRQ UHSUHVHQW� � � � � � � � � � � �

WKH SHUVRQ
V DWWULEXWHV DQG WKH HQYLURQPHQW¶V DWWULEXWHV VHSDUDWHO\ IURP DQRWKHU� ZKHUHDV RQO\� � � � � � � � � � � �

WKH QRQOLQHDU FRPSRQHQWV GHVFULEH WKH DFWXDO ILW� 7KHUHIRUH� LW LV H[DPLQHG LI WKH DGGLWLYH� � � � � � � � � � � � � �

FRPSRVLWH RI 3 DQG ( LV HQRXJK WR SUHGLFW RXWFRPHV RU LI WKHLU ILW LQIOXHQFHV WKHP DV ZHOO� 7KH� � � � � � � � � � � � � � � � � � �

DXWKRUV FRQFOXGH WKDW ZKHQ XVHG LQ DSSURSULDWH VFHQDULRV WR LQYHVWLJDWH KXPDQ UHVRXUFH� � � � � � � � � � � �

PDQDJHPHQW WRSLFV� VXFK DV 3( ILW� 35$ FRXOG SRWHQWLDOO\ EH HIIHFWLYH� 7KH VRXUFHV RI WKH� � � � � � � � � � � � � � �

VDPSOHV ZHUH IRXQG PDLQO\ WKH 8QLWHG 6WDWHV� +RZHYHU� WKH DXWKRUV FRQFOXGH WKDW WKHUH ZDV� � � � � � � � � � � � � �

QR�PRGHUDWLQJ�HIIHFW�RI�FRXQWU\�REVHUYDEOH��

7R GHILQH 3( ILW WKH\ VWDUW ZLWK SHUVRQV� GHILQHG E\ WKHLU LQGLYLGXDO FKDUDFWHULVWLFV VXFK DV� � � � � � � � � � � � � � �

DELOLWLHV� VNLOOV� NQRZOHGJH� SUHIHUHQFHV� HWF� DQG HQYLURQPHQW E\ UHIHUULQJ WR FKDUDFWHULVWLFV RI� � � � � � � � � � � �

WKH VHWWLQJ VXFK DV UHZDUGV VWUXFWXUH� DXWRQRP\ DYDLODEOH DW ZRUN RU WKH RWKHU LQGLYLGXDOV LQ� � � � � � � � � � � � � � �

WKLV HQYLURQPHQW� 7R DVVHVV ERWK� WKH\ VXJJHVW WR XVH WKH VDPH EDVLF GLPHQVLRQV� DV� � � � � � � � � � � � � �

DXWRQRP\� IRU H[DPSOH� )LW LV DOVR GHILQHG VHSDUDWHO\ DV HLWKHU VXSSOHPHQWDU\ ILW RU� � � � � � � � � � � � �

FRPSOHPHQWDU\ ILW� 7KH IRUPHU UHIHUV WR VLWXDWLRQV ZKHUH WKH LQGLYLGXDO¶V WUDLWV DUH VLPLODU WR� � � � � � � � � � � � � �

RWKHU LQGLYLGXDOV LQ WKH HQYLURQPHQW� WKH ODWWHU RFFXUV ZKHQ WKH SHUVRQ HLWKHU ILOOV D JDS LQ WKH� � � � � � � � � � � � � � � � �

HQYLURQPHQW�RU�WKH�HQYLURQPHQW�IXOILOOV�D�SHUVRQ
V�LQGLYLGXDO�QHHG��
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7KH DXWKRUV DOVR SRLQW RXW WKDW 3( ILW FDQ EH VHHQ DV D PXOWL�OHYHOOHG FRQFHSW� &RQVLGHULQJ� � � � � � � � � � � � � � � �

SHUVRQ�JURXS ILW DQG SHUVRQ�RUJDQL]DWLRQ ILW� VXSSOHPHQWDU\ ILW� DV ZHOO DV FRPSOHPHQWDU\ ILW�� � � � � � � � � � � �

FDQ EH EHQHILFLDO� 5HJDUGLQJ SHUVRQ�YRFDWLRQ RU SHUVRQ�MRE ILW� DQG SHUVRQ�VXSHUYLVRU� DV ZHOO� � � � � � � � � � � �

DV SHUVRQ�FRZRUNHU ILW� PRVWO\ VXSSOHPHQWDU\ ILW VHHPV WR UHVXOW LQ SRVLWLYH RXWFRPHV�� � � � � � � � � � � �

(YLGHQWO\� ILW LV VWXGLHG DV LQGHSHQGHQW YDULDEOH OHDGLQJ WR SRVLWLYH HPSOR\HH ZHOO�EHLQJ�� � � � � � � � � � � �

EHWWHU�WDVN�SHUIRUPDQFH�DQG�PRUH�FRQWH[WXDO�SHUIRUPDQFH��VXFK�DV�2&%��

<DQJ HW DO� ������ DOVR SURYLGH DQ RYHUYLHZ RI KRZ 3( ILW FDQ EH PHDVXUHG� 'LUHFW PHDVXUHV� � � � � � � � � � � � � � � � �

OHDG WKURXJK DVNLQJ LQGLYLGXDOV DQG LQGLYLGXDO MXGJHPHQW WR PHDVXUHV RI SHUFHLYHG ILW� 7KLV� � � � � � � � � � � � �

FDQ EH FULWLFL]HG EHFDXVH LQGHSHQGHQW HIIHFWV RI SHUVRQV DQG HQYLURQPHQW DUH HDVLO\ PL[HG� � � � � � � � � � � � �

ZLWK GHSHQGHQW ZKHQ DVVHVV E\ WKH VDPH SHUVRQ DW WKH VDPH WLPH� DQG WKH RXWFRPHV DUH ELDVHG� � � � � � � � � � � � � � � � �

E\ VXEMHFWLYH SHUFHSWLRQ� ,QGLUHFW DVVHVVPHQWV RYHUFRPH WKHVH VKRUWFRPLQJV E\ FRPELQLQJ� � � � � � � � � �

WZR RU PRUH LQGHSHQGHQW PHDVXUHPHQWV LQWR RQH LQGH[� 7KHVH PHDVXUHV WKHQ EHFRPH UDWKHU� � � � � � � � � � � � �

PDWKHPDWLFDO� VWDUWLQJ E\ XVLQJ DOJHEUDLF GLIIHUHQFHV� IRU H[DPSOH EHWZHHQ DFWXDO DQG GHVLUHG� � � � � � � � � � � �

MRE�DWWULEXWHV�WR�DVVHVV�ILW��XS�WR�PRUH�DGYDQFHG�PDWKHPDWLFDO�FRQFHSW�WR�DQDO\]H�YDULDQFHV��

3HOW�HW�DO���������

3HOW HW DO� ������ FRQGXFWHG D WHUWLDU\ DQDO\VLV RQ � PHWD�DQDO\VHV SXEOLVKHG EHWZHHQ ����� � � � � � � � � � � � � �

DQG ���� WR H[DPLQH WKH UHODWLRQVKLS EHWZHHQ WKH *HQHUDO )DFWRU RI 3HUVRQDOLW\ �*)3� DQG� � � � � � � � � � � � � �

MRE SHUIRUPDQFH� 2&%� DQG OHDGHUVKLS SHUIRUPDQFH� 7KH FRXQWULHV ZKHUH GDWD ZDV FROOHFWHG� � � � � � � � � � � �

ZHUH QRW PHQWLRQHG� 7KH *)3 LQFRUSRUDWHV VHYHUDO FRUUHODWLQJ SHUVRQDOLW\ WUDLWV� 7KHUH DUH� � � � � � � � � � � �

VWURQJ UHODWLRQVKLSV EHWZHHQ *)3 DQG WKH PHQWLRQHG RXWFRPHV� HVSHFLDOO\ LQ FRPSDULVRQ WR� � � � � � � � � � � �

DQ\ RWKHU RI WKH ³%LJ )LYH´ GLPHQVLRQV ZKLFK DUH� RSHQQHVV WR H[SHULHQFH� FRQVFLHQWLRXVQHVV�� � � � � � � � � � � � �

H[WUDYHUVLRQ� DJUHHDEOHQHVV� DQG HPRWLRQDO VWDELOLW\� 6FRULQJ KLJK RQ WKH *)3 LQGLFDWHG WKDW� � � � � � � � � � � �

WKH LQGLYLGXDO LV VRFLDOO\ HIIHFWLYH DQG VKRZV VRFLDOO\ GHVLUDEOH EHKDYLRU� PHDQLQJ WKDW WKHUH� � � � � � � � � � � � �

LV D JHQHUDO ILW EHWZHHQ WKH LQGLYLGXDO¶V SHUVRQDO WUDLWV DQG LWV VRFLDO HQYLURQPHQW OHDGLQJ WR� � � � � � � � � � � � � � �

WKH DELOLW\ WR XVH WKLV VRFLDO LQWHOOLJHQFH WR LQFUHDVH SHUIRUPDQFH� 7KHUHIRUH� WKLV� � � � � � � � � � � �

FRQFHSWXDOL]DWLRQ RI ILW LV VHHQ DV LQGHSHQGHQW YDULDEOH� +RZ WKH ILW EHWZHHQ SHUVRQDOLW\ DQG� � � � � � � � � � � � � �

VRFLDO�HQYLURQPHQW�FDQ�EH�PHDVXUHG�LV�QRW�H[SODLQHG�� �

���
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(GZDUGV�DQG�6KLSS��������

(GZDUGV DQG 6KLSS ������ GHYHORSHG D WKHRUHWLFDO IUDPHZRUN WR FRQFHSWXDOL]H� � � � � � � � � �

SHUVRQ�HQYLURQPHQW ILW �3(� LQ FRQQHFWLRQ ZLWK GLIIHUHQW RXWFRPHV� 7KH\ H[DPLQHG VWXGLHV� � � � � � � � � � �

IURP ���� XQWLO ���� WR EH DEOH WR SUHVHQW DQ LQWHJUDWLYH WKHRUHWLFDO PRGHO RI 3( ILW EXW DOVR� � � � � � � � � � � � � � � � � �

WR HQDEOH IXWXUH UHVHDUFKHUV WR SUREH WKHLU DSSURDFK WR 3( ILW ZLWK UHJDUG WR WKHLU EDVLF� � � � � � � � � � � � � � � �

DVVXPSWLRQV� WKH OHYHOV RI ILW DQG KRZ WKHVH LQIOXHQFH WKH SRVVLEOH RXWFRPHV� 7KH FRXQWULHV LQ� � � � � � � � � � � � � � �

ZKLFK WKH GDWD ZDV FROOHFWHG IURP ZHUH QRW PHQWLRQHG� 7KH\ FRQFHSWXDOL]H 3( ILW DV ³WKH� � � � � � � � � � � � � � �

FRQJUXHQFH� PDWFK� VLPLODULW\ RU FRUUHVSRQGHQFH EHWZHHQ WKH SHUVRQ DQG WKH HQYLURQPHQW´� � � � � � � � � � �

�(GZDUGV DQG 6KLSS� ����� S� ����� $OVR� WKH\ GLVWLQJXLVK EHWZHHQ VXSSOHPHQWDU\ DQG� � � � � � � � � � � �

FRPSOHPHQWDU\ �GHPDQGV�DELOLWLHV RU QHHGV�VXSSOLHV� ILW� 7KH OHYHO RI WKH HQYLURQPHQW LV� � � � � � � � � � �

FRQQHFWHG WR WKLV GLVWLQJXLVKPHQW DV DFFRUGLQJ WR WKH DXWKRUV� ZLWK UHJDUGV WR VXSSOHPHQWDU\� � � � � � � � � � � � �

ILW� WKH HQYLURQPHQW LV FRQFHSWXDOL]HG DV RWKHU SHRSOH� OLNH VXSHUYLVRUV RU FRZRUNHUV� EXW DOVR� � � � � � � � � � � � � �

WHDP RU WKH ZKROH RUJDQL]DWLRQ� )RU FRPSOHPHQWDU\ ILW� IRU H[DPSOH� WKH GHPDQGV RI D FHUWDLQ� � � � � � � � � � � � � � �

MRE DUH ZKDW LV FRQFHSWXDOL]HG DV HQYLURQPHQW� :KHWKHU ILW LV H[DPLQHG RQ D JOREDO� GRPDLQ� � � � � � � � � � � � � � �

RU�IDFHW�OHYHO�LV�D�WKLUG�GLIIHUHQWLDWLRQ�UHJDUGLQJ�ILW��

:LWK WKLV FRQFHSWXDOL]DWLRQ WKH DXWKRUV DOVR RXWOLQH KRZ WKH GLIIHUHQW DSSURDFKHV LQIOXHQFH� � � � � � � � � � � �

RXWFRPHV� WKHUHIRUH� ILW LV FOHDUO\ VWXGLHG DV LQGHSHQGHQW YDULDEOH� 2XWFRPHV WKH\ LQYHVWLJDWH� � � � � � � � � � � �

DUH GLYLGHG LQWR WKUHH JURXSV UHJDUGLQJ DWWLWXGH �MRE VDWLVIDFWLRQ DQG RUJDQL]DWLRQDO� � � � � � � � � � �

FRPPLWPHQW�� PHQWDO DQG SK\VLFDO KHDOWK �VWUHVV� DQG WDVN DQG FRQWH[WXDO SHUIRUPDQFH�� � � � � � � � � � �

(GZDUGV DQG 6KLSS ������ DOVR RXWOLQH WKDW ZKHQ PHDVXULQJ ILW� DWWHQWLRQ QHHGV WR EH SDLG WR� � � � � � � � � � � � � � � �

H[DPLQH ERWK SDUWLHV ZLWKLQ WKH VDPH GLPHQVLRQV� \HW DOVR RQO\ PHQWLRQ VXUYH\V DV FRQFUHWH� � � � � � � � � � � � � �

PHDVXUHPHQW��

+RIIPDQ�DQG�:RHKU��������

+RIIPDQ DQG :RHKU ������ DQDO\]HG� LQ WKHLU PHWD�DQDO\VLV RI �� VWXGLHV IURP WKH \HDUV ����� � � � � � � � � � � � � � �

WR ����� WKH UHODWLRQVKLS EHWZHHQ SHUVRQ�RUJDQL]DWLRQ ILW DQG EHKDYLRUDO FULWHULD� VXFK DV MRE� � � � � � � � � � � � �

SHUIRUPDQFH� 2&% DQG WXUQRYHU� *HRJUDSKLFDO UHJLRQ RI ZKHUH WKH GDWD ZDV FROOHFWHG LV QRW� � � � � � � � � � � � � �

VSHFLILHG� 7KH UHVXOWV LQGLFDWHG PRGHUDWH FRUUHODWLRQ WKDW LV VWURQJO\ PRGHUDWHG E\ WKH� � � � � � � � � � � �

PHDVXUH RI ILW DQG RQO\ ZHDN E\ WKH GHILQLWLRQ RI ILW� 32 ILW LV GHILQHG DV WKH FRQJUXHQFH RI� � � � � � � � � � � � � � � � � � �

FHUWDLQ FKDUDFWHULVWLFV RI LQGLYLGXDOV ZLWK FKDUDFWHULVWLFV RI WKH RUJDQL]DWLRQ� 7KLV FRQJUXHQFH� � � � � � � � � � �

FDQ UHIHU WR YDOXH� RU JRDO�FRQJUXHQFH� RU GHPDQGV�DELOLWLHV ILW� $V WKH LQIOXHQFH RI 32 ILW RQ� � � � � � � � � � � � � � � �

���
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EHKDYLRUDO FULWHULD LV H[DPLQHG� DOLJQPHQW RI WKH SHUVRQ DQG WKH RUJDQL]DWLRQ LV VWXGLHG DV DQ� � � � � � � � � � � � � � �

LQGHSHQGHQW�YDULDEOH��

7KH DXWKRUV UHIHU WR WKUHH DSSURDFKHV WR PHDVXUH 32 ILW WKDW 9HUTXHU HW DO� ������ RULJLQDOO\� � � � � � � � � � � � � � � �

RXWOLQHG� VXEMHFWLYH� SHUFHLYHG DQG REMHFWLYH ILW� $OO WKUHH FDWHJRULHV KDYH LQ FRPPRQ WKDW� � � � � � � � � � � � �

WKH\�DVVHVV�GLVFUHSDQFLHV�EHWZHHQ�WKH�FKDUDFWHULVWLFV���

9HUTXHU�HW�DO���������

2QH RI WKH HDUO\ PHWD�DQDO\VLV LQ WKLV ILHOG ZDV FRQGXFWHG E\ 9HUTXHU HW DO� ������� 7KH\� � � � � � � � � � � � � � � �

UHYLHZHG �� VWXGLHV IURP ���� WR ���� WR DVVHVV WKH UHODWLRQVKLS RI SHUVRQ�RUJDQL]DWLRQ ILW� � � � � � � � � � � � � �

DQG MRE VDWLVIDFWLRQ� RUJDQL]DWLRQDO FRPPLWPHQW DQG LQWHQW WR WXUQRYHU� DV ZHOO DV WKH� � � � � � � � � � � � �

LQIOXHQFH RI PRGHUDWRUV� ([DPSOHV RI WKHVH PRGHUDWRUV DUH� W\SH RI ILW PHDVXUH� PHWKRG RI� � � � � � � � � � � � � �

FDOFXODWLQJ ILW� GLPHQVLRQ RI ILW DQG WKH XVDJH RI DQ HVWDEOLVKHG PHDVXUHPHQW PHWKRG�� � � � � � � � � � � � �

,QIRUPDWLRQ DERXW WKH VDPSOH VRXUFHV RI WKH LQFOXGHG SULPDU\ GDWD LV JLYHQ� \HW WKHUH LV QR� � � � � � � � � � � � � � � �

IRFXV RQ FRXQWU\ RU UHJLRQ VSHFLILF LVVXHV� 32 ILW LV FRQFHSWXDOL]HG DV FRPSDWLELOLW\ EHWZHHQ� � � � � � � � � � � � � �

SHRSOH DQG RUJDQL]DWLRQV WKDW RFFXUV ZKHQ RQH SURYLGHV ZKDW WKH RWKHU QHHGV �FRPSOHPHQWDU\� � � � � � � � � � � � �

FRQJUXHQFH�� ZKHQ WKH\ VKRZ VLPLODU EDVLF FKDUDFWHULVWLFV �VXSSOHPHQWDU\ FRQJUXHQFH� RU� � � � � � � � � �

ERWK� ,W LV IXUWKHU VWDWHG� WKDW 32 ILW LQIOXHQFHV D SHUVRQ¶V EHKDYLRU DQG LV WKXV VWXGLHG DV� � � � � � � � � � � � � � � � �

LQGHSHQGHQW YDULDEOH� 2XWFRPHV LQYHVWLJDWHG DUH MRE VDWLVIDFWLRQ� RUJDQL]DWLRQDO FRPPLWPHQW� � � � � � � � �

DQG�LQWHQW�WR�WXUQRYHU��

5HJDUGLQJ PHDVXUHPHQWV RI 32 ILW� VXEMHFWLYH� SHUFHLYHG DQG REMHFWLYH ILW DUH RXWOLQHG�� � � � � � � � � � � �

6XEMHFWLYH ILW LV PHDVXUHG E\ GLUHFWO\ DVNLQJ LQGLYLGXDOV KRZ WKHLU FKDUDFWHULVWLFV ILW ZLWK WKH� � � � � � � � � � � � � �

RUJDQL]DWLRQ
V WKURXJK VHOI�UHSRUWLQJ� 3HUFHLYHG ILW LV HYDOXDWHG E\ ILUVWO\ DVNLQJ LQGLYLGXDOV WR� � � � � � � � � � � �

GHVFULEH WKHPVHOYHV DQG WKHLU FKDUDFWHULVWLFV DQG WKH RQHV RI WKH RUJDQL]DWLRQ E\� � � � � � � � � � � �

TXHVWLRQQDLUHV DQG VHFRQGO\ PHDVXULQJ ILW WKURXJK FDOFXODWLQJ GLVFUHSDQFLHV� 2EMHFWLYH ILW� � � � � � � � � �

DVNV RQH LQGLYLGXDO WR GHVFULEH WKHPVHOYHV� DQG WKHQ RWKHU PHPEHUV RI WKH VDPH RUJDQL]DWLRQ� � � � � � � � � � � � � �

DERXW WKHLU FKDUDFWHULVWLFV� 7KLV LV GRQH LQ RUGHU WR EH DEOH WR GHYHORS DQ LQGLFDWRU IRU WKH� � � � � � � � � � � � � � � � �

RUJDQL]DWLRQ¶V FOLPDWH DQG WKHQ DQDO\]H WKH FRQJUXHQFH EHWZHHQ WKH LQGLYLGXDO¶V� � � � � � � � � �

VHOI�GHVFULSWLRQ�DQG�WKH�DFFXPXODWHG�RUJDQL]DWLRQDO�SURILOH��

1H[W WR FDOFXODWLQJ GLVFUHSDQFLHV IURP DEVROXWH VFRUHV� ILW FDQ DOVR EH HYDOXDWHG E\ ORRNLQJ DW� � � � � � � � � � � � � � �

WKH KLHUDUFKLFDO RUGHU RI PHDVXUHPHQWV WKDW UHSUHVHQWV WKHLU LPSRUWDQFH PRUH DFFXUDWH� $V DQ� � � � � � � � � � � � �

���
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HVWDEOLVKHG PHWKRG WR PHDVXUH ILW� WKH DXWKRUV PHQWLRQ WKH 2UJDQL]DWLRQDO &XOWXUH 3URILOH� � � � � � � � � � � �

TXHVWLRQQDLUH��2&3���

2K�HW�DO���������

)LW LV D JOREDO KXPDQ FRQFHSW� \HW LW JLYHV URRP IRU YDULRXV LQWHUSUHWDWLRQV� DV 2K HW DO� ������� � � � � � � � � � � � � � � � � �

LQYHVWLJDWHG LQ WKHLU PHWD�DQDO\VLV� 7KH DQDO\VLV LQFOXGHG D WRWDO RI �� VWXGLHV EHWZHHQ ����� � � � � � � � � � � � � �

DQG ����� 7KH\ ORRNHG DW SHUVRQ�HQYLURQPHQW ILW �3(� LQ WKH IRXU GLPHQVLRQV RI SHUVRQ�MRE� � � � � � � � � � � � � �

�3-�� SHUVRQ�RUJDQL]DWLRQ �32�� SHUVRQ�JURXS �3*� DQG SHUVRQ�VXSHUYLVRU �36� LQ UHODWLRQ WR� � � � � � � � � � �

WKHLU LQIOXHQFH RQ ZRUN DWWLWXGHV �RUJDQL]DWLRQDO FRPPLWPHQW� MRE VDWLVIDFWLRQ� DQG LQWHQW WR� � � � � � � � � � � �

TXLW� DQG MRE SHUIRUPDQFH LQ WKH UHJLRQV (DVW $VLD� (XURSH DQG 1RUWK $PHULFD� 5HVXOWV VWDWHG� � � � � � � � � � � � � � �

WKDW HIIHFWV RI 32 DQG 3- ILW DUH VWURQJHU LQ 1RUWK $PHULFD� DQG 3* DQG 36 ILW LQ (DVW $VLD�� � � � � � � � � � � � � � � � � � � �

LQGLFDWLQJ�D�FRQQHFWLRQ�ZLWK�GLIIHUHQW�SRZHU�GLVWDQFH�FXOWXUHV��

7KH DXWKRUV VWDUW E\ GHILQLQJ WKH SHUVRQ WKURXJK LQGLYLGXDO NQRZOHGJH� VNLOOV� DELOLWLHV�� � � � � � � � � � � �

SHUVRQDOLW\� YDOXHV DQG LQWHUHVWV DQG WKH HQYLURQPHQW WKURXJK ´FKDUDFWHULVWLFV H[WHUQDO WR WKH� � � � � � � � � � � �

LQGLYLGXDO VXFK DV MRE FKDUDFWHULVWLFV �H�J�� FKDOOHQJH DQG DXWRQRP\� DQG WKH RUJDQL]DWLRQ� � � � � � � � � � � �

�H�J�� YDOXHV RU SD\ VWUXFWXUH�´ �2K HW DO�� ����� S� ����� 3* DQG 36 ILW DUH JURXSHG WR GHVFULEH� � � � � � � � � � � � � � � � � � �

WKH UHODWLRQDO RU LQWHUSHUVRQDO DVSHFWV RI ZRUN DQG 3- DQG 32 ILW WKH UDWLRQDO RU LPSHUVRQDO� � � � � � � � � � � � � � � �

DVSHFWV� 7KHUHIRUH� ILW LQ JHQHUDO LV VWXGLHG DV LQGHSHQGHQW YDULDEOH LQIOXHQFLQJ HPSOR\HHV� � � � � � � � � � � �

DWWLWXGH�DQG�SHUIRUPDQFH��)LW�LWVHOI�LV�QRW�PHDVXUHG��

9DQ�9LDQHQ��������

9DQ 9LDQHQ ������ UHYLHZHG �� VWXGLHV SXEOLVKHG EHWZHHQ ���� DQG ���� �FRXQWULHV� � � � � � � � � � � �

QHJOHFWHG� WR SURYLGH DQ RYHUYLHZ RQ UHVHDUFK XVLQJ SRO\QRPLDO UHJUHVVLRQ LQ RUGHU WR� � � � � � � � � � � � �

H[DPLQH ILW�RXWFRPH UHODWLRQVKLSV DQG WR WHVW WKUHH XQGHUO\LQJ SULQFLSOHV UHJDUGLQJ 3( ILW� � � � � � � � � � � �

WKHRU\� 7KH WKUHH SULQFLSOHV DUH� WKDW ILW SUHGLFWV KXPDQ EHKDYLRU EHWWHU WKDW HDFK HQWLW\¶V� � � � � � � � � � � � � �

FKDUDFWHULVWLFV VHSDUDWHO\� WKDW RXWFRPHV DUH RSWLPDO ZKHQ DWWULEXWHV DUH FRPSDWLEOH� � � � � � � � � �

LUUHVSHFWLYHO\ RI WKHLU UHODWLYH UDQNLQJ� DQG WKDW WKH GLUHFWLRQ RI PLVILW GRHV QRW PDWWHU� 9DQ� � � � � � � � � � � � � � �

9LDQHQ ������ VHSDUDWHV FRPSOHPHQWDU\ �SHUVRQ�YRFDWLRQ DQG SHUVRQ�MRE ILW� DQG� � � � � � � � �

VXSSOHPHQWDU\ ILWV �SHUVRQ�RUJDQL]DWLRQ� SHUVRQ�WHDP DQG SHUVRQ�VXSHUYLVRU ILW� WKDW HDFK� � � � � � � � �

LQIOXHQFH�RXWFRPHV�GLIIHUHQWO\��

���
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,QIOXHQFHG RXWFRPHV DUH VDWLVIDFWLRQ� SHUIRUPDQFH� FRPPLWPHQW DQG LQWHQWLRQ WR TXLW� RQ� � � � � � � � � � �

GLIIHUHQW OHYHOV� )LW LV WKHUHIRUH FRQVLGHUHG DV LQGHSHQGHQW YDULDEOH� 7KH DXWKRU SURSRVHV WZR� � � � � � � � � � � � �

DSSURDFKHV�WR�PHDVXUH�ILW��SHUFHLYHG�ILW�DQG�FDOFXODWHG�ILW��HLWKHU�VXEMHFWLYH�RU�REMHFWLYH���

.ULVWRI�%URZQ�HW�DO���������

7KH PRVW LQFOXVLYH PHWD�DQDO\VLV RQ DOLJQPHQW�ILW ZDV FRQGXFWHG E\ .ULVWRI�%URZQ HW DO�� � � � � � � � � � � �

������ DQDO\]LQJ ��� VWXGLHV SXEOLVKHG EHWZHHQ ���� DQG ����� ,Q WKLV H[SDQVLYH VWXG\� QR� � � � � � � � � � � � � �

VSHFLILF DWWHQWLRQ ZDV SDLG WR ZKHUH SULPDU\ GDWD ZDV FROOHFWHG� 7KH DXWKRUV GLIIHUHQWLDWH� � � � � � � � � � � � �

W\SHV RI SHUVRQ�HQYLURQPHQW ILW �3(� DQG DQDO\]HG WKHLU UHODWLRQVKLS ZLWK SUH HQWU\ DQG SRVW� � � � � � � � � � � � � �

HQWU\ LQGLYLGXDO�OHYHO FULWHULD� FRQFOXGLQJ WKDW WKHUH LV D EURDG JHQHUDOL]DELOLW\ RI WKLV� � � � � � � � � � � �

FRQVWUXFW� )LW LV GHILQHG DV ³WKH FRPSDWLELOLW\ EHWZHHQ DQ LQGLYLGXDO DQG D ZRUN HQYLURQPHQW� � � � � � � � � � � � � �

WKDW�RFFXUV�ZKHQ�WKHLU�FKDUDFWHULVWLFV�DUH�ZHOO�PDWFKHG´��.ULVWRI�%URZQ�HW�DO���������S��������

$V WKLV LV D YHU\ VLPSOLILHG DQG EURDG FKDUDFWHUL]DWLRQ� WKH DXWKRUV XVH GLIIHUHQW W\SHV RI ILW� � � � � � � � � � � � � � � �

WKDW DUH H[SODLQHG DV IROORZV� 3HUVRQ�YRFDWLRQ ILW �39� GHVFULEHV WKH PDWFK EHWZHHQ SHRSOH¶V� � � � � � � � � � � � �

LQWHUHVWV DQG WKHLU FDUHHU� 3HUVRQ�MRE �3-� ILW LV GHILQHG PRUH QDUURZO\� IRFXVVLQJ RQ WKH ILW� � � � � � � � � � � � � � �

EHWZHHQ D SHUVRQ¶V FKDUDFWHULVWLFV DQG WKRVH RI WKH WDVNV WKDW QHHG WR EH SHUIRUPHG� 7KLV ILW� � � � � � � � � � � � � � � �

FDQ HLWKHU EH VHHQ DV D GHPDQGV�DELOLWLHV RU D QHHGV�VXSSOLHV UHODWLRQVKLS� 3HUVRQ�RUJDQL]DWLRQ� � � � � � � � � � � �

�32� ILW LV GHILQHG DV HLWKHU YDOXH RU JRDO FRQJUXHQFH EHWZHHQ WKH LQGLYLGXDO¶V DQG WKH� � � � � � � � � � � � � � �

RUJDQL]DWLRQ
V RQHV� 3HUVRQ�JURXS ILW �3*�� RU SHUVRQ�WHDP ILW� IRFXVHV RQ WKH SV\FKRORJLFDO� � � � � � � � � � � �

FRPSDWLELOLW\ EHWZHHQ LQGLYLGXDOV ZLWK UHJDUG WR YDOXHV� JRDOV EXW DOVR SHUVRQDOLW\ WUDLWV�� � � � � � � � � � � �

)LQDOO\� SHUVRQ�VXSHUYLVRU ILW �36� H[DPLQHV WKH G\DGLF ILW EHWZHHQ VXSHUYLVRUV DQG WKHLU� � � � � � � � � � � �

VXERUGLQDWHV� ,Q WKLV FDVH� WKH VXSHUYLVRU UHSUHVHQW WKH HQYLURQPHQW DQG WKH PDWFK RI YDOXHV�� � � � � � � � � � � � � �

JRDOV DQG SHUVRQDOLW\ LV VWXGLHG� )LW RQ WKH RQH KDQG LV FRQFHSWXDOL]HG DV FRPSOHPHQWDU\�� � � � � � � � � � � � � �

ZKHUH DQ LQGLYLGXDO¶V VNLOOV SURYLGH ZKDW WKH HQYLURQPHQW ODFNV RU WKH RWKHU ZD\ URXQG� 7KLV� � � � � � � � � � � � � � �

FDQ EH GHVFULEHG DV GHPDQGV�DELOLWLHV RU QHHGV�VXSSOLHV UHODWLRQVKLS DQG LV KLJKO\ SUHVHQW LQ� � � � � � � � � � � � �

3- ILW WKHRU\� 2Q WKH RWKHU KDQG LW FDQ EH FRQFHSWXDOL]HG DV VXSSOHPHQWDU\ ILW� ZKHUH� � � � � � � � � � � � � � �

LQGLYLGXDOV DQG WKH HQYLURQPHQW DUH VLPLODU� 7KH ZD\ ILW LV FRQFHSWXDOL]HG LQIOXHQFHV LWV� � � � � � � � � � � � �

LPSDFW�RQ�GLIIHUHQW�FULWHULD��

:KHQ GHVFULELQJ DQG DVVHVVLQJ ILW� LW LV YLWDO WR SD\ DWWHQWLRQ WR WKH GLPHQVLRQV RI ILW WKDW DUH� � � � � � � � � � � � � � � � � �

PHDVXUHG IRU HDFK HQWLW\ DV WKH\ QHHG WR EH FRPPHQVXUDWH� .ULVWRI�%URZQ HW DO� ������� � � � � � � � � � � � � �

HODERUDWH RQ KRZ WR PHDVXUH ILW DQG GLVWLQJXLVK EHWZHHQ GLUHFW DQG LQGLUHFW DVVHVVPHQW� :KHQ� � � � � � � � � � � � � �

���



�

ILW LV DVVHVVHG GLUHFWO\� WKH UHVXOW LV DQ LQGLYLGXDO¶V SHUFHLYHG ILW DV WKH SHUVRQ GLUHFWO\� � � � � � � � � � � � � � �

GHVFULEHV WKH FRPSDWLELOLW\ EHWZHHQ WKHP DQG WKH HQYLURQPHQW� ,QGLUHFW DVVHVVPHQW LV GLYLGHG� � � � � � � � � � � �

XS LQWR VXEMHFWLYH ILW� ZKHUH D VLQJOH SHUVRQ GHVFULEHV LWVHOI DQG WKHQ WKH HQYLURQPHQW DQG� � � � � � � � � � � � � � �

REMHFWLYH ILW� ZKHUH WKH WZR HQWLWLHV DUH GHVFULEHG WKURXJK GLIIHUHQW VRXUFHV� )LW RU DOLJQPHQW� � � � � � � � � � � � � �

LQ WKLV FDVH LV DJDLQ VHHQ DV LQGHSHQGHQW YDULDEOH LQIOXHQFLQJ SUH HQWU\ FULWHULD VXFK DV� � � � � � � � � � � � � � �

DSSOLFDQW DWWUDFWLRQ� MRE DFFHSWDQFH� LQWHQW WR KLUH DQG MRE RIIHU DV ZHOO DV SRVW HQWU\ FULWHULD� � � � � � � � � � � � � � � �

OLNH�DWWLWXGHV��SHUIRUPDQFH��ZLWKGUDZDO�EHKDYLRU��VWUDLQ�DQG�WHQXUH���

����4XDQWLWDWLYH�VXPPDU\�

,Q RUGHU WR IDFLOLWDWH D TXDQWLWDWLYH VXPPDU\ RI VWXGLHV RQ WKH VDPH FDXVHV� RXWFRPHV DQG� � � � � � � � � � � � � � �

FRQFHSWXDOL]DWLRQ�RI�DOLJQPHQW��LW�LV�UHIHUUHG�EDFN�WR�WKH�VXPPDU\�LQ�WDEOH����

4XDQWLWDWLYH�VXPPDU\�RI�FRQFHSWXDOL]DWLRQV�

7KH PDMRULW\ RI PHWD�DQDO\VHV RQ DOLJQPHQW RU ILW GHILQH WKH FRQFHSW LQ JHQHUDO DV WKH� � � � � � � � � � � � � � �

FRPSDWLELOLW\ EHWZHHQ DQ LQGLYLGXDO DQG LWV HQYLURQPHQW �&KDSPDQ HW DO�� ����� <DQJ HW DO��� � � � � � � � � � � � � �

����� (GZDUGV DQG 6KLSS� ����� +RIIPDQ DQG :RHKU� ����� 9HUTXHU HW DO�� ����� 2K HW DO��� � � � � � � � � � � � � � � �

����� 9DQ 9LDQHQ� ���� DQG .ULVWRI�%URZQ HW DO�� ������ <HW� KRZ WKLV FRPSDWLELOLW\ LV� � � � � � � � � � � � � �

H[SUHVVHG� YDULHV� 0DQ\ DXWKRUV VWDUW ZLWK FRQFHSWXDOL]LQJ SHUVRQ�HQYLURQPHQW ILW �3(� DQG� � � � � � � � � � �

WKHQ DSSURDFK LW YLD GLIIHUHQW DQJOHV DQG GLIIHUHQW W\SHV RI ILW� 6WLOO� ZKHQ VXPPDUL]HG� � � � � � � � � � � � � �

TXDQWLWDWLYHO\��SDWWHUQV�DUH�UHFRJQL]DEOH��

7DEOH����6XPPDU\�RI�FRQFHSWXDOL]DWLRQV�RI�DOLJQPHQW�

&RQFHSWXDOL]DWLRQ�RI�DOLJQPHQW� 4XDQWLW\�RI�VWXGLHV�

$OLJQPHQW�RI�WHDP�PHPEHUV�UHJDUGLQJ�WKH�GHYHORSPHQW�RI�WUXVW� ��

$OLJQPHQW�DV�EHKDYLRUDO�LQWHJULW\��%,�� ��

$OLJQPHQW�EHWZHHQ�SHUVRQDO�WUDLWV�DQG�VRFLDO�HQYLURQPHQW� ��

$OLJQPHQW�EHWZHHQ�SHUVRQ�DQG�MRE��3-�� ��

$OLJQPHQW�EHWZHHQ�SHUVRQ�DQG�YRFDWLRQ��39�� ��

$OLJQPHQW�EHWZHHQ�SHUVRQ�DQG�RUJDQL]DWLRQ��32�� ��

$OLJQPHQW�EHWZHHQ�SHUVRQ�DQG�JURXS��WHDP���3*�� ��

$OLJQPHQW�EHWZHHQ�SHUVRQ�DQG�VXSHUYLVRU��36�� ��

$OLJQPHQW�EHWZHHQ�SHUVRQ�DQG�HQYLURQPHQW��3(�� ��

$OLJQPHQW�DV�VXSSOHPHQWDU\�ILW��YDOXH��RU�JRDO�FRQJUXHQFH�� ��

$OLJQPHQW�DV�FRPSOHPHQWDU\�ILW��GHPDQGV�DELOLWLHV�RU�QHHGV�VXSSOLHV�UHODWLRQVKLS�� ��

���



�

�

$V RXWOLQHG DERYH� DOLJQPHQW LV SULPDU\ FRQFHSWXDOL]HG DV WKH ILW EHWZHHQ WKH LQGLYLGXDO DQG� � � � � � � � � � � � � �

LWV HQYLURQPHQW� -XVW DV RIWHQ� DXWKRUV PHQWLRQ VXSSOHPHQWDU\ DQG FRPSOHPHQWDU\ ILW�� � � � � � � � � � �

6XSSOHPHQWDU\ ILW LV GHILQHG DV VLPLODULW\ EHWZHHQ WKH LQGLYLGXDO DQG WKH HQYLURQPHQW� DQG� � � � � � � � � � � � �

FRPSOHPHQWDU\ ILW LV ZKHQ WKH LQGLYLGXDO ILOOV D JDS LQ WKH HQYLURQPHQW IRU H[DPSOH WKURXJK� � � � � � � � � � � � � � �

LWV XQLTXH VNLOOV �.ULVWRI�%URZQ HW DO�� ������ 7KHUH DUH VWXGLHV WKDW DSSURDFK ILW RQO\ DV HLWKHU� � � � � � � � � � � � � � � �

VXSSOHPHQWDU\ �$OODQ HW DO�� ����� RU FRPSOHPHQWDU\ �&KDSPDQ HW DO�� ������ :KHQ EUHDNLQJ� � � � � � � � � � � � �

XS WKH GLPHQVLRQV RI WKH ³HQYLURQPHQW´� WKH W\SH RI DOLJQPHQW WKDW LV H[DPLQHG WKH PRVW LV� � � � � � � � � � � � � � � �

EHWZHHQ WKH SHUVRQ DQG WKH RUJDQL]DWLRQ� IROORZHG E\ WKH SHUVRQ�MRE DOLJQPHQW� 36� 3* DQG� � � � � � � � � � � � � �

39�ILW�DUH�DQDO\]HG�LQ����UHVSHFWLYHO\����VWXGLHV���

4XDQWLWDWLYH�VXPPDU\�RI��LQ�GHSHQGHQW�YLHZ�RQ�DOLJQPHQW�

$OO LQYHVWLJDWHG PHWD�DQDO\VHV DQDO\]HG DOLJQPHQW SULPDULO\ DV DQ LQGHSHQGHQW YDULDEOH DQG� � � � � � � � � � �

DVVHVVHG LWV UHODWLRQVKLS ZLWK GLIIHUHQW SRVVLEOH RXWFRPHV� 1RQH RI WKHP H[DPLQHG RQ ZKDW� � � � � � � � � � � � �

FDXVHV�DOLJQPHQW�LQ�WKH�ILUVW�SODFH�DQG�KRZ�LW�FDQ�EH�FUHDWHG��LPSURYHG�RU�LQFUHDVHG��

4XDQWLWDWLYH�VXPPDU\�RI�FDXVHV�DQWHFHGHQWV�

$V DOO VWXGLHV WUHDWHG DOLJQPHQW DV LQGHSHQGHQW YDULDEOH� QR H[SOLFLW FDXVHV RI DOLJQPHQW KDYH� � � � � � � � � � � � � �

EHHQ�VSHFLILHG��

4XDQWLWDWLYH�VXPPDU\�RI�RXWFRPHV�FRQVHTXHQFHV�

7KH VWXGLHG PHWD�DQDO\VHV DOO IRFXVVHG RQ WKH UHODWLRQVKLS EHWZHHQ DOLJQPHQW DQG EHQHILFLDO� � � � � � � � � � � �

RXWFRPHV��

���



�

���� �)LJXUH����2XWFRPHV�RI�DOLJQPHQW�

7KH PRVW VWXGLHG RXWFRPHV ZHUH MRE SHUIRUPDQFH� RUJDQL]DWLRQDO FRPPLWPHQW� MRE� � � � � � � � � �

VDWLVIDFWLRQ� FRQWH[WXDO SHUIRUPDQFH RU 2&% DQG LQWHQWLRQ WR TXLW �VHH WDEOH ��� 7KUHH VWXGLHV� � � � � � � � � � � � � �

H[DPLQHG WKH UHODWLRQVKLS RI DOLJQPHQW DQG KHDOWK� :HOO�EHLQJ� HQJDJHPHQW� MRE DFFHSWDQFH� � � � � � � � � � �

DQG RUJDQL]DWLRQ DWWUDFWLYLW\ ZHUH FRQQHFWHG ZLWK DOLJQPHQW LQ WZR VWXGLHV HDFK� DQG WUXVW�� � � � � � � � � � � � �

OHDGHUVKLS�SHUIRUPDQFH�DQG�MRE�RIIHU�RQO\�RQFH�HDFK��

4XDQWLWDWLYH�VXPPDU\�RI�PHDVXUHPHQWV�

:KHQ ZD\V RI KRZ WR PHDVXUH DOLJQPHQW ZHUH PHQWLRQHG �� RI �� PHWD�DQDO\VHV�� WKHUH ZDV� � � � � � � � � � � � � � �

PRVWO\ GLVWLQJXLVKHG EHWZHHQ GLUHFW DQG LQGLUHFW PHDVXUHV� \HW WKLV RQO\ UHIHUV WR WKH VRXUFH RI� � � � � � � � � � � � � � �

GDWD��$OO�PHDVXUHPHQWV�DUH�DFFRPSOLVKHG�WKURXJK�SULPDU\�GDWD�FROOHFWLRQ��

���



�

�

)LJXUH����0HDVXUHPHQWV�RI�DOLJQPHQW�

,W LV IXUWKHU VXEFODVVLILHG EHWZHHQ SHUFHLYHG� VXEMHFWLYH DQG REMHFWLYH ILW� \HW WKHLU GHILQLWLRQV� � � � � � � � � � � � �

GLIIHU DPRQJ WKH PHWD�DQDO\VHV� $FFRUGLQJ WR .ULVWRI�%URZQ HW DO� ������ SHUFHLYHG ILW LV� � � � � � � � � � � � �

PHDVXUHG ZKHQ WKH LQGLYLGXDO GLUHFWO\ UDWHV KRZ ZHOO LW SHUFHLYHV WR ILW LQWR D VSHFLILHG� � � � � � � � � � � � � � �

HQYLURQPHQW� 6XEMHFWLYH DQG REMHFWLYH ILW DUH UHWULHYHG WKURXJK DVNLQJ HLWKHU RQH LQGLYLGXDO WR� � � � � � � � � � � � �

GHVFULEH LWV RZQ FKDUDFWHULVWLFV DQG WKHQ WKH HQYLURQPHQW¶V RQHV� RU WKH HQYLURQPHQW LV� � � � � � � � � � � � �

GHVFULEHG E\ DQRWKHU HQWLW\� ,Q ERWK FDVHV ILW LV LQGLUHFWO\ FDOFXODWHG E\ H[DPLQLQJ� � � � � � � � � � � � �

GLVFUHSDQFLHV��9HUTXHU�HW�DO���������VZLWFK�WKH�GHILQLWLRQ�RI�VXEMHFWLYH�DQG�SHUFHLYHG�ILW��

4XDQWLWDWLYH�VXPPDU\�RI�WLPH�SHULRGV�FRYHUHG�

7KH IROORZLQJ JUDSK VKRZV HDFK PHWD�DQDO\VLV LQFOXGHG LQ WKLV WHUWLDU\ DQDO\VLV E\ WKH \HDU LW� � � � � � � � � � � � � � �

ZDV SXEOLVKHG RQ WKH <�D[LV� DQG WKH WLPH SHULRG EHWZHHQ WKH ILUVW VWXG\ LW LQFOXGHG DQG WKH� � � � � � � � � � � � � � � � �

ODVW RQH RQ WKH ;�D[LV� /LNHO\� WKH\ ZLOO QRW KDYH LQFOXGHG HYHU\ VWXG\ RQ DOLJQPHQW SXEOLVKHG� � � � � � � � � � � � � � � �

LQ WKDW LQWHUYDO ZLWK UHVSHFW WR WKHLU RZQ H[FOXVLRQ FULWHULD� 7KH FRORU LQGLFDWHV ZKHWKHU WKH� � � � � � � � � � � � � � �

VWXG\ ZDV UDQNHG UHOHYDQW �OLJKW EOXH� RU KLJKO\ UHOHYDQW �GDUN EOXH� ZKHQ HYDOXDWHG GXULQJ� � � � � � � � � � � � � �

WKH�OLWHUDWXUH�UHYLHZ��

�

���



�

)LJXUH����7LPH�LQWHUYDOV�FRYHUHG�E\�HDFK�VWXG\�UHVSHFWLYHO\�

:LWK UHJDUGV WR WKH UHYLHZHG VWXGLHV LQ WKLV WHUWLDU\ DQDO\VLV� LW LV QRWLFHDEOH WKDW WKH\ DUH DOO� � � � � � � � � � � � � � � � �

UHODWLYHO\ UHFHQWO\ SXEOLVKHG� WKH HDUOLHVW RQH LQ ����� &RQFHUQLQJ WKH WLPH SHULRG WKH\ FRYHU�� � � � � � � � � � � � � �

WKH PD[LPXP DPRXQW RI \HDUV ZDV ��� WKH PLQLPXP ��� \HW WKLV LV ZLWK UHJDUGV WR WKH� � � � � � � � � � � � � � � � �

SXEOLVKLQJ \HDU RI SULPDU\ UHVHDUFK WKDW ZDV LQFOXGHG� 7R H[DPLQH ZKHQ WKHVH SULPDU\� � � � � � � � � � � � �

VWXGLHV FROOHFWHG WKHLU GDWD� LV EH\RQG WKH VFRSH RI WKLV VWXG\� 2Q DYHUDJH WKH PHWD�DQDO\VHV� � � � � � � � � � � � � � �

FRYHUHG�D�SHULRG�RI����\HDUV��

4XDQWLWDWLYH�VXPPDU\�RI�FRXQWU\�VSHFLILF�ILQGLQJV�

5HJDUGLQJ WKH VSHFLILFDWLRQ RI FRXQWULHV LQ ZKLFK SULPDU\ GDWD ZDV FROOHFWHG� WKH PDMRULW\ RI� � � � � � � � � � � � � �

DQDO\]HG PHWD�DQDO\VHV PRVWO\ QHJOHFWHG WKDW DVSHFW� 1LQH RXW RI WKH �� VWXGLHV GLG QRW� � � � � � � � � � � � � �

PHQWLRQ�WKH�UHJLRQDO�RULJLQ�RI�WKHLU�GDWD�DW�DOO���

�

)LJXUH����$PRXQW�RI�VWXGLHV�LQGLFDWLQJ��QR��HIIHFWV�RI�FRXQWU\�

���



�

)URP WKH UHPDLQLQJ IRXU� WZR VWXGLHV PHQWLRQHG FRXQWULHV� \HW WKH\ LPPHGLDWHO\ VWDWHG WKDW� � � � � � � � � � � � �

WKH FRXQWU\� ZKHUH GDWD ZDV FROOHFWHG LQ� GLG QRW LQIOXHQFH WKH RXWFRPHV� 'DYLV DQG 5RWKVWHLQ� � � � � � � � � � � � � � �

������ VWXGLHG EHKDYLRUDO LQWHJULW\� DQG LWV UHODWLRQ ZLWK HPSOR\HHV¶ DWWLWXGHV ZDV QRW� � � � � � � � � � � �

LQIOXHQFHG E\ FRXQWU\� :KHQ DVVHVVLQJ WKH UROH RI QRQOLQHDU WHUPV LQ SRO\QRPLDO UHJUHVVLRQ� � � � � � � � � � � � �

DQDO\VLV��<DQJ�HW�DO���������DOVR�FRQFOXGHG�WKDW�FRXQWU\�KDG�QR�PRGHUDWLQJ�HIIHFW���

$OODQ HW DO� ������ DUH WKH RQO\ RQHV WKDW LQ GHWDLO RXWOLQHG WKH FRXQWU\ WKHLU SULPDU\ GDWD ZDV� � � � � � � � � � � � � � � � � �

FROOHFWHG LQ� ZKLFK ZHUH PRVWO\ ZHVWHUQ FRXQWULHV� 7KH\ XVHG WKLV LQIRUPDWLRQ WR UDLVH� � � � � � � � � � � � �

DZDUHQHVV WKDW WKHLU ILQGLQJV RQ PHDQLQJIXO ZRUN PLJKW RQO\ EH JHQHUDOL]DEOH LQ D ZHVWHUQ� � � � � � � � � � � � � �

FRQWH[W� 2K HW DO� ������ H[SOLFLWO\ HYDOXDWHG ILW LQ GLIIHUHQW FXOWXUDO FRQWH[WV DQG FOHDUO\� � � � � � � � � � � � � �

RXWOLQHG�PRGHUDWLQJ�HIIHFWV�RI�FRXQWU\�ZLWK�UHJDUG�WR�ILW�DQG�LWV�FRQQHFWLRQ�WR�SRZHU�GLVWDQFH��

���



�
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�� 'LVFXVVLRQ�

7KH JDWKHUHG REVHUYDWLRQV OHDG WR YDOXDEOH LQVLJKWV UHJDUGLQJ WKH IRFXV RI H[LVWLQJ� � � � � � � � � � � �

PHWD�DQDO\VHV RQ WKH DOLJQPHQW RI SHRSOH� 7KH UHVXOWV FRQFHUQLQJ WKH FRQFHSWXDOL]DWLRQ RI� � � � � � � � � � � �

DOLJQPHQW� ZKHWKHU LW LV VHHQ GHSHQGHQWO\ DQG FDXVHG E\ VRPHWKLQJ RU LQGHSHQGHQWO\� � � � � � � � � � � �

LQIOXHQFLQJ RWKHU DVSHFWV� LWV VSHFLILF FDXVHV DQG RXWFRPHV� DQG KRZ LW FDQ EH PHDVXUHG� DUH� � � � � � � � � � � � � � �

GLVFXVVHG DQG LQWHUSUHWHG LQ WKH IROORZLQJ� $OVR� WKH LPSDFW RI WKH SRLQW LQ WLPH ZKHQ GDWD� � � � � � � � � � � � � � � �

ZDV�FROOHFWHG�DQG�LWV�JHRJUDSKLF�RULJLQ�LV�FRQVLGHUHG��

&RQFHSWXDOL]DWLRQV�

7KH FRQFHSWXDOL]DWLRQV RI DOLJQPHQW�ILW LQ WKH VWXGLHV DQDO\]HG� DV PHQWLRQHG LQ WKH� � � � � � � � � � � �

TXDQWLWDWLYH VXPPDU\� YDU\� EXW QRW WR D GHJUHH WKDW OHDGV WR FRQWUDGLFWLRQV EHWZHHQ WKH� � � � � � � � � � � � � �

GHILQLWLRQV� 7KH GLIIHUHQW FRQFHSWXDOL]DWLRQV FDQ EH LQWHUSUHWHG DV TXLWH KRPRJHQRXV� DV PRVW� � � � � � � � � � � �

RI WKHP VWDUW ZLWK SHUVRQ�HQYLURQPHQW ILW �3(�� DQG WKHQ EUHDN WKH FRQFHSW GRZQ WR RQH RU� � � � � � � � � � � � � � � �

WZR RI WKH ILYH GLPHQVLRQV WKDW DSSHDU WR EH DJUHHG XSRQ LQ WKH GRFWULQH� 7KLV LQGLFDWHV WKDW� � � � � � � � � � � � � � � � �

WKHUH�VHHPV�WR�EH�DQ�LPSOLFLW�FRQVHQVXV�RQ�ZKDW�WKH�GHILQLWLRQV�DUH��

$QWHFHGHQWV�DQG�RXWFRPHV�

,W ZDV IXUWKHU LQYHVWLJDWHG ZKHWKHU OLWHUDWXUH RQ DOLJQPHQW RI SHRSOH DQDO\]HV WKH FRQFHSW DV� � � � � � � � � � � � � �

GHSHQGHQW DQG WKHUHIRUH GHVFULEHV KRZ DOLJQPHQW LWVHOI FDQ EH FUHDWHG� GHYHORSHG RU� � � � � � � � � � � �

LQIOXHQFHG LQ DQ\ GLUHFWLRQ� RU DV LQGHSHQGHQW YDULDEOH� FUHDWLQJ DQG LQIOXHQFLQJ YDULRXV� � � � � � � � � � � �

RXWFRPHV LWVHOI� 7KH REYLRXV DQVZHU WR WKLV ZLWK UHJDUG WR WKH H[DPLQHG PHWD�DQDO\VHV LV WKDW� � � � � � � � � � � � � � �

DOO�VWXGLHV�SULPDULO\�H[DPLQHG�WKH�UHODWLRQVKLS�EHWZHHQ�DOLJQPHQW�DQG�SRVLWLYH�RXWFRPHV��

$V WKLV ILQGLQJ ZDV VWULNLQJ� D EULHI UH�DVVHVVPHQW RI DOO LQFOXGHG VWXGLHV ZDV GRQH ZLWK DQ� � � � � � � � � � � � � � � �

H[SOLFLW IRFXV RQ LI WKH\ PHQWLRQ DQ\ DQWHFHGHQWV RU IDFWRUV WKDW FRQWULEXWH WR WKH GHJUHH RI� � � � � � � � � � � � � � � �

DOLJQPHQW� $V DOLJQPHQW ZDV FRQFHSWXDOL]HG LQ WKH PDMRULW\ RI VWXGLHV HLWKHU DV VLPLODULW\� � � � � � � � � � � � �

FRQFHUQLQJ YDOXHV� JRDOV RU SHUVRQDO WUDLWV RU DV GHPDQGV�DELOLWLHV� QHHGV�VXSSOLHV� � � � � � � � � �
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UHODWLRQVKLS� WKLV JLYHV FOXHV KRZ DQWHFHGHQWV FDQ EH GHGXFHG� $V %HHKU HW DO� ������ RXWOLQH�� � � � � � � � � � � � � � �

FRPPXQLFDWLRQ� HQKDQFHPHQW DQG PDQDJHULDO HIIHFWLYHQHVV DUH NH\ IDFWRUV WR GHYHORS DQG� � � � � � � � � � �

VXVWDLQ�DOLJQPHQW���

:LWK WKLV LQ PLQG� FOHDU FRPPXQLFDWLRQ EHWZHHQ WKH HQYLURQPHQW DQG WKH LQGLYLGXDO FDQ EH� � � � � � � � � � � � � �

UHFRJQL]HG DV DQ DQWHFHGHQW RI DOLJQPHQW� :KHQ JRDOV� YDOXHV� DQG QHHGV RI ERWK SDUWLHV DUH� � � � � � � � � � � � � � �

NQRZQ E\ WKH RWKHU VLGH� LW LV HDVLHU IRU ERWK WR EH UHVSRQVLYH DQG HPSDWKLF� ,Q WKLV FRQWH[W�� � � � � � � � � � � � � � � � � �

IHHGEDFN LV DQ LPSRUWDQW FRQVWUXFW DV LW HQVXUHV WKH FRQWLQXRXV MRLQW HIIRUW WRZDUGV WKH VDPH� � � � � � � � � � � � � � �

DLP� (VSHFLDOO\ UHJDUGLQJ FRPSOHPHQWDU\ DOLJQPHQW� HPSOR\HH HQKDQFHPHQW LV DQRWKHU IDFWRU� � � � � � � � � �

WKDW FDQ LQFUHDVH ILW RU DOLJQPHQW� 7KURXJK FRDFKLQJ� FODULILFDWLRQ RI H[SHFWDWLRQV DQG DFWLYH� � � � � � � � � � � � �

LQWHJUDWLRQ LQ SURFHVVHV OLNH GHFLVLRQ PDNLQJ DQG UROH GHYHORSPHQW� LQGLYLGXDOV FDQ EH VKDSHG� � � � � � � � � � � � �

WRZDUGV WKH QHHGV RI WKH HQYLURQPHQW DQG WKH RWKHU ZD\ URXQG� /DVWO\� PDQDJHPHQW DQG� � � � � � � � � � � � � �

OHDGHUVKLS LV FUXFLDO IRU WKH GHYHORSPHQW RI DOLJQPHQW VSHFLILFDOO\ ZLWK D EURDGHU� � � � � � � � � � � �

HQYLURQPHQW OLNH DQ RUJDQL]DWLRQ� :KHQ RQH¶V OHDGHU LV FRPPLWWHG WR FHUWDLQ JRDOV DQG YDOXHV�� � � � � � � � � � � � � �

LW�LV�OLNHO\�WKDW�RQHVHOI�DV�IROORZHU�ZLOO�EH�DOLJQHG�ZLWK�WKHP�DV�ZHOO��

2QH FDQ VD\� WKDW DQWHFHGHQWV RI DOLJQPHQW FDQ EH DV GLYHUVH DV WKH FRQFHSWXDOL]DWLRQV RI� � � � � � � � � � � � � � �

DOLJQPHQW LWVHOI� HDFK EHVW FUHDWHG DQG LQIOXHQFHG E\ D XQLTXH PL[ RI IDFWRUV� 1HYHUWKHOHVV� LW� � � � � � � � � � � � � � �

LV ZRUWK GLYLQJ GHHSHU LQWR WKLV VXEMHFW� DV DOLJQPHQW RI SHRSOH LV D FUXFLDO VXFFHVV IDFWRU� $� � � � � � � � � � � � � � � � �

IUDPH RU JXLGHOLQH WKDW VXSSRUWV WKH HVWDEOLVKPHQW DQG VXVWDLQDELOLW\ RI DOLJQPHQW ZRXOG EH� � � � � � � � � � � � �

EHQHILFLDO IRU WKH PDMRULW\ RI RUJDQL]DWLRQV� 7KHUHIRUH� IXUWKHU UHVHDUFK LQ WKLV WRSLF LV� � � � � � � � � � � � �

QHFHVVDU\ WR ILUVWO\ RXWOLQH LQIOXHQWLDO FRPSRQHQWV DQG VHFRQGO\ FRPELQH WKHP LQWR D XVHIXO� � � � � � � � � � � � �

WRRO�WR�DVVLVW�WKH�SHUVRQV�LQ�FKDUJH��

7KH DUHD RI SRVVLEOH SRVLWLYH RXWFRPHV RI DOLJQPHQW LV LQVWHDG YHU\ ZHOO UHVHDUFKHG DQG� � � � � � � � � � � � � �

YDULRXV DWWULEXWHV RI VXFFHVVIXO RUJDQL]DWLRQDO OLIH KDYH EHHQ FRQQHFWHG WR LW� 5HIHUULQJ EDFN� � � � � � � � � � � � �

WR WKH TXDQWLWDWLYH VXPPDU\ RI H[DPLQHG RXWFRPHV� SHUIRUPDQFH� VDWLVIDFWLRQ DQG� � � � � � � � � �

FRPPLWPHQW KDYH EHHQ LGHQWLILHG DQG HYHQ KHDOWK LVVXHV DUH FRUUHODWHG WR WKH SUHVHQFH RI� � � � � � � � � � � � � �

DOLJQPHQW���

1RW GHQ\LQJ DQ\ RI WKHVH EHQHILFLDO RXWFRPHV� LW LV ZRUWK QRWLFLQJ WKDW QRQH RI WKH� � � � � � � � � � � � � � �

LQYHVWLJDWHG VWXGLHV KDG D PRUH FULWLFDO YLHZ RQ DOLJQPHQW� ,W LV VDLG� WKDW HYHU\WKLQJ FDQ EH� � � � � � � � � � � � � � � �

SRLVRQ LQ WKH ZURQJ GRVH� WKHUHIRUH� IXUWKHU UHVHDUFK LI WKHUH LV DQ\ SRVVLELOLW\ WKDW QHJDWLYH� � � � � � � � � � � � � � �

RXWFRPHV DUH FRUUHODWHG RU LI WRR PXFK DOLJQPHQW FDQ HYHQ EDFNILUH� LV QHFHVVDU\� .DWKXULD HW� � � � � � � � � � � � � � �
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DO� ������ VWDUW ZLWK WKLV WKRXJKW H[SHULPHQW� DV WKH\ DUJXH WKDW WRR WLJKW DOLJQPHQW FDQ FUHDWH� � � � � � � � � � � � � � � �

D ODFN RI IOH[LELOLW\ LQ D FRPSDQ\¶V IDVW FKDQJLQJ HQYLURQPHQW� $ FHUWDLQ GHJUHH RI� � � � � � � � � � � � � �

QRQ�DOLJQPHQW PLJKW HYHQ HQKDQFH FRQVWUXFWLYH GLVFXVVLRQ DQG FRPPXQLFDWLRQ DQG FUHDWH DQ� � � � � � � � � � �

DWPRVSKHUH ZKHUH QHZ LGHDV DQG DSSURDFKHV PLJKW EH GHYHORSHG� 6XUHO\� WKLQNLQJ DERXW� � � � � � � � � � � �

FULWLFDO LPSOLFDWLRQV RI DOLJQPHQW DQG WKH SRVVLEOH EHQHILWV RI LWV ODFN VKRXOG EH D IXWXUH SDWK� � � � � � � � � � � � � � � �

LQ�WKLV�UHVHDUFK�DUHD�DV�ZHOO��

0HDVXUHPHQWV�

$QRWKHU LPSRUWDQW DVSHFW LQ WKH ILHOG RI DOLJQPHQW LV KRZ LW FDQ EH PHDVXUHG� 'LIIHUHQW� � � � � � � � � � � � � � �

DSSURDFKHV RQ KRZ WR GR VR KDYH EHHQ GHVFULEHG� 3ULPDULO\ WKHUH ZDV GLVWLQJXLVKHG EHWZHHQ� � � � � � � � � � � � � �

SHUFHLYHG� VXEMHFWLYH DQG REMHFWLYH ILW� +RZHYHU� HYHQ LQ WKLV UHODWLYHO\ VPDOO VDPSOH RI� � � � � � � � � � � � �

VWXGLHV�WKHUH�KDYH�DOUHDG\�EHHQ�GLVFUHSDQFLHV�EHWZHHQ�WKHLU�GHILQLWLRQ��

2QH RI WKH WKUHH PHQWLRQHG GHILQLWLRQV RI KRZ WR PHDVXUH DOLJQPHQW LV WKDW LQGLYLGXDOV DUH� � � � � � � � � � � � � � �

GLUHFWO\ DVNHG WR HYDOXDWH KRZ ZHOO WKH\ ILW ZLWK WKHLU HQYLURQPHQW� 9HUTXHU HW DO� ������ UHIHU� � � � � � � � � � � � � � � �

WR WKLV DV VXEMHFWLYH ILW� ZKHUHDV 9DQ 9LDQHQ ������ DQG .ULVWRI�%URZQ HW DO� ������ QDPH LW� � � � � � � � � � � � � � � �

SHUFHLYHG ILW� 9HUTXHU HW DO� ������ XVH WKH WHUP SHUFHLYHG ILW IRU WKH PHWKRG WR ILUVWO\ DVN DQ� � � � � � � � � � � � � � � � � �

LQGLYLGXDO WR GHVFULEH LWVHOI DQG WKHQ FKDUDFWHUL]H WKH HQYLURQPHQW DQG VHFRQGO\ FDOFXODWH DQG� � � � � � � � � � � � �

UDWH GLVFUHSDQFLHV EHWZHHQ WKRVH DQVZHUV� 9DQ 9LDQHQ ������ DQG .ULVWRI�%URZQ HW DO� ������� � � � � � � � � � � � �

OLVW WKLV GHILQLWLRQ XQGHU WKH FDWHJRU\ RI FDOFXODWHG ILW WKDW FDQ HLWKHU EH VXEMHFWLYH RU� � � � � � � � � � � � � � �

REMHFWLYH� WKHUHIRUH IRU WKHP� WKLV LV VXEMHFWLYH ILW� $OO SDUWLHV DJUHH WKDW REMHFWLYH ILW GHVFULEHV� � � � � � � � � � � � � � �

WKH PHDVXUHPHQW ZKHQ WKH LQGLYLGXDO GHVFULEHV LWVHOI DQG WKH HQYLURQPHQW LV FKDUDFWHUL]HG E\� � � � � � � � � � � � �

D�VHFRQG�VRXUFH��$OVR�LQ�WKLV�FDVH��GLVFUHSDQFLHV�DUH�DQDO\]HG��

$OO WKHVH PHDVXUHV RI DOLJQPHQW EDVH RQ SULPDU\ FROOHFWHG GDWD WKDW FDQ YDU\ EHWZHHQ� � � � � � � � � � � � � �

VDPSOHV DQG ODFN JHQHUDOL]DELOLW\� 7KHUH H[LVW YDULRXV VXUYH\ IUDPHV DQG VFDOHV WKDW DUH QRW� � � � � � � � � � � � � �

XQLWHG UHJDUGLQJ FRQWHQW DQG H[HFXWLRQ� 7R SURYLGH UHOLDEOH ZD\V WR PHDVXUH DOLJQPHQW�� � � � � � � � � � � �

FRQVLVWHQW GHILQLWLRQV DUH UHTXLUHG DV ZHOO DV D PRUH UREXVW DSSURDFK WR FROOHFW QHFHVVDU\ GDWD�� � � � � � � � � � � � � � �

$GGLWLRQDOO\� IXUWKHU LQYHVWLJDWLRQ LI D JHQHUDO WKHRUHWLFDO IUDPH WR DVVHVV DOLJQPHQW FDQ EH� � � � � � � � � � � � �

SURYLGHG�LV�QHFHVVDU\��� �
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7LPH�SHULRG�FRYHUHG�

2QH YDULDEOH WKDW LV QRWLFHDEO\ DEVHQW IURP WKH UHVHDUFK SUHVHQWHG LQ WKH PHWD�DQDO\VHV� LV� � � � � � � � � � � � � �

WLPH� 3HRSOH� RUJDQL]DWLRQV DQG HQYLURQPHQWV KDYH D WHQGHQF\ WR EH DIIHFWHG E\ H[WHUQDO� � � � � � � � � � � � �

HYHQWV WKDW RFFXU RYHU WLPH� 1RQH RI WKH UHVHDUFK H[SORUHG HYHQWV WKDW PLJKW KDYH DQ LPSDFW� � � � � � � � � � � � � � � �

RQ DOLJQPHQW VXFK DV ZDUV� UHFHVVHV� FULVHV HWF� :KLOH PRVW RI WKH GDWD WKDW ZDV FROOHFWHG IRU� � � � � � � � � � � � � � � � �

WKH PHWD�DQDO\VHV DUH IURP DUJXDEO\ VWDEOH WLPHV LQ KLVWRU\� WKH DQDO\VLV E\ (GZDUGV DQG� � � � � � � � � � � � � �

6KLSS ������� ZKLFK FRYHUV D WLPHVSDQ RI �� \HDUV� VKLQHV LQ LWV DEVHQFH RI QRW WDNLQJ WKH WLPH� � � � � � � � � � � � � � � � � �

DVSHFW LQWR DFFRXQW� 7KLV FRXOG PHDQ WKDW WKH GDWD FROOHFWHG LV VNHZHG� ZKHUH WKH SUHVHQWHG� � � � � � � � � � � � � � �

YDULDEOHV�FRXOG�KDYH�EHHQ�DIIHFWHG�RYHU�WLPH�E\�GLIIHUHQW�KDSSHQLQJV�RU�FXOWXUDO�FKDQJHV��

-XVW DV DOLJQPHQW LQ DQ RUJDQL]DWLRQ FDQ FKDQJH RYHU WLPH� WKH SHUFHSWLRQ RI WKH SKHQRPHQD� � � � � � � � � � � � � � �

RI DOLJQPHQW FDQ FKDQJH RYHU WLPH� 'DWD FROOHFWHG IURP VRXUFHV ZKLFK KDYH GHFDGHV VSDQQLQJ� � � � � � � � � � � � � �

EHWZHHQ WKHLU FRQFHSWLRQV DUH OLNHO\ WR SUHVHQW� WR VRPH GHJUHH� DOWHUQDWLYH YLHZV DQG YDOXHV� � � � � � � � � � � � � �

RI DOLJQPHQW� :KLOH WKH PHWD�DQDO\VHV DUH PDGH ZLWK RWKHU� VSHFLILHG SXUSRVHV DQG UHVHDUFK� � � � � � � � � � � � �

TXHVWLRQV��WKH�WLPH�DVSHFW�LV�YHU\�UDUHO\�PHQWLRQHG�DW�DOO��

&RXQWU\�VSHFLILF�ILQGLQJV�

$QRWKHU PRVWO\ QHJOHFWHG DVSHFW LV LQ ZKLFK FRXQWULHV RU UHJLRQV WKH GDWD ZDV FROOHFWHG LQ DQG� � � � � � � � � � � � � � � �

WKHLU LQIOXHQFH RQ WKH UHVSHFWLYH UHVXOWV� ,W LV RQH RI WKH EHQHILWV RI FRQGXFWLQJ D PHWD�DQDO\VLV� � � � � � � � � � � � � � � �

WR KDYH WKH RSSRUWXQLW\ WR JDWKHU GDWD VDPSOHV IURP GLIIHUHQW UHJLRQV DQG WKHUHE\ JDLQ D� � � � � � � � � � � � � � �

JOREDO YLHZ RQ D FHUWDLQ WRSLF� LQ WKLV FDVH RQ DOLJQPHQW RI SHRSOH� $V WKLV ILW GHSHQGV YHU\� � � � � � � � � � � � � � � � � �

PXFK RQ SHUVRQDO WUDLWV DQG FKDUDFWHULVWLFV� LW ZRXOG EH H[SHFWHG WKDW WKHUH DUH YDULDWLRQV� � � � � � � � � � � � � �

DPRQJ GLIIHUHQW FXOWXUHV� $OODQ HW DO� ������ SRLQW WKLV RXW LQ WKHLU VXJJHVWLRQ IRU IXUWKHU� � � � � � � � � � � � � � �

UHVHDUFK� DQG 2K HW DO� ������ EDVH WKHLU K\SRWKHVHV DQG TXHVWLRQV RQ WKLV GLYHUVLW\� +RZHYHU�� � � � � � � � � � � � � � �

WKHVH�DUH�RQO\�WZR�RXW�RI����VWXGLHV�WKDW�UDLVH�WKLV�LVVXH���

,W LV XQGHQLDEOH WKDW DOLJQPHQW LV D JOREDO FRQFHSW �2K HW DO�� ������ DQG DV PDQDJHUV RIWHQ� � � � � � � � � � � � � � � � �

ZRUN LQ D JOREDO FRQWH[W� LW LV LPSRUWDQW WR JDLQ NQRZOHGJH DERXW KRZ DOLJQPHQW RI SHRSOH� � � � � � � � � � � � � � � �

HPHUJHV DQG ZKDW UROH LW SOD\V LQ GLIIHUHQW FXOWXUDO VLWXDWLRQV� )XWXUH PHWD�DQDO\VHV RQ WKH� � � � � � � � � � � � � �

WRSLF RI DOLJQPHQW VKRXOG SD\ DWWHQWLRQ ZKHWKHU RU QRW UHJLRQV DQG FRXQWULHV LQIOXHQFH� � � � � � � � � � � � �

DOLJQPHQW DQG LQ ZKDW ZD\� $V $OODQ HW DO� ������ VWDWH� ZKHQ DVVHVVHG GDWD LV FROOHFWHG LQ D� � � � � � � � � � � � � � � � � �

FXOWXUDO�KRPRJHQHRXV�UHJLRQ��LW�LV�QRW�LGHQWLFDOO\�DSSOLFDEOH�WR�DOLJQPHQW�LQ�RWKHU�FXOWXUHV��
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6XPPDU\�RI�GLVFXVVLRQ�

)LQDOO\� WKH DERYH GLVFXVVLRQ HQDEOHV IUDPLQJ WKH ILHOG RI SHRSOH DOLJQPHQW LQ D WKHRUHWLFDO� � � � � � � � � � � � � �

ZD\� RXWOLQLQJ WKH PDLQ ILQGLQJV RI WKLV VWXG\ DV ZHOO DV WKH LGHQWLILFDWLRQ RI DUHDV WKDW QHHG� � � � � � � � � � � � � � � � �

IXUWKHU�UHVHDUFK�DQG�FODULILFDWLRQ��

�

)LJXUH����2YHUYLHZ�RI�UHVXOWV�

� �
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�� &RQFOXVLRQ�

��� 5HOHYDQFH�DQG�FRQWULEXWLRQ�
7KLV WHUWLDU\ DQDO\VLV RI �� PHWD�DQDO\VHV H[DPLQHV KRZ WKH DOLJQPHQW RI SHRSOH KDV EHHQ� � � � � � � � � � � � � �

IUDPHG LQ H[LVWLQJ OLWHUDWXUH ZLWK D IRFXV RQ LWV FRQFHSWXDOL]DWLRQ� ZKDW FDXVHV DOLJQPHQW LQ� � � � � � � � � � � � � �

WKH ILUVW SODFH� DQG ZKDW LW LQIOXHQFHV DV LQGHSHQGHQW YDULDEOH� )XUWKHU� LW ZDV LQYHVWLJDWHG KRZ� � � � � � � � � � � � � � �

DOLJQPHQW�FDQ�EH�PHDVXUHG��

,QFRUSRUDWLQJ YDULRXV VWXGLHV LQ WKLV DQDO\VLV VKHG OLJKW RQ DOLJQPHQW IURP GLIIHUHQW DQJOHV� � � � � � � � � � � � �

DQG HQDEOHG WKH LQWHJUDWLRQ RI WKH PRVW SUHVHQW FRQFHSWV LQWR D WKHRUHWLFDO IUDPH�� � � � � � � � � � � � �

1HYHUWKHOHVV� HYHQ WKRXJK WKHUH KDV EHHQ GRQH D ORW RI UHVHDUFK RQ WKH WRSLF� ZKHQ GHYHORSLQJ� � � � � � � � � � � � � � � �

WKLV WKHRUHWLFDO VFKHPH� JDSV ZLWKLQ SUHYLRXVO\ FRQGXFWHG UHVHDUFK EHFDPH DSSDUHQW�� � � � � � � � � �

,GHQWLI\LQJ WKHVH JDSV KDV UHYHDOHG QHZ DUHDV WKDW UHTXLUH IXUWKHU LQYHVWLJDWLRQ DQG FRQWULEXWH� � � � � � � � � � � � �

WR WKH GHYHORSPHQW RI WKH XQGHUVWDQGLQJ RI DOLJQPHQW� $GGLWLRQDOO\� WKH PHWKRG RI WHUWLDU\� � � � � � � � � � � � �

DQDO\VLV ZDV H[SORUHG DQG HYDOXDWHG DV UHOHYDQW DQG XVHIXO� HVSHFLDOO\ ZKHQ DSSOLHG LQ D ZHOO� � � � � � � � � � � � � � �

H[DPLQHG DUHD RI UHVHDUFK� WKDW DOUHDG\ SURYLGHV D VXEVWDQWLDO DPRXQW RI SULPDU\ DQG� � � � � � � � � � � � �

VHFRQGDU\�DQDO\VHV��

��� /LPLWDWLRQV�DQG�IXWXUH�UHVHDUFK�
:KLOH WKLV WKHVLV DQDO\]HV D ODUJH FRPSLODWLRQ RI FROOHFWHG GDWD� WKH UHVHDUFK LV QRW ZLWKRXW LWV� � � � � � � � � � � � � � � �

OLPLWDWLRQV� ,W LV HYLGHQW WKDW RQH VXFK OLPLWDWLRQ LV WKH VHOHFWHG DPRXQW RI PHWD�DQDO\VHV� � � � � � � � � � � � � �

LQFOXGHG LQ WKH DQDO\VLV� 7KLV PHDQV WKDW WKLV WKHVLV PLJKW EH SUHVHQWLQJ DQ DOWHUQDWLYH ILQGLQJ� � � � � � � � � � � � � � �

DV WR LI PRUH PHWD�DQDO\VHV ZHUH LQFOXGHG� 3DWWHUQV� GHILQLWLRQV� DQG RWKHU ILQGLQJV FRXOG EH� � � � � � � � � � � � � �

PLVVLQJ��DQG�WKXV�WKH�UHVXOWV�FRXOG�EH�DIIHFWHG���

7KH VDPH FDQ EH VDLG RI WKH OLPLWDWLRQ RI ZKLFK VHDUFK ZRUGV ZHUH XVHG ZKHQ JDWKHULQJ� � � � � � � � � � � � � � � �

PHWD�DQDO\VHV DQG FROOHFWLQJ GDWD� :LWK WKH XVH RI PRUH DQG YDULHG VHDUFK ZRUGV� WKHUH LV D� � � � � � � � � � � � � � � �

SRVVLELOLW\ WKDW WKH ILQGLQJV FRXOG EH GLIIHUHQW� &HUWDLQ VHDUFK ZRUGV FRXOG� IRU H[DPSOH� FDUU\� � � � � � � � � � � � � �

���



�

FRQQRWDWLRQDO PHDQLQJV ZKLFK LQ WXUQ FRXOG OHDG WR ILQGLQJV IRFXVLQJ RQ PDWWHUV RWKHU WKDQ� � � � � � � � � � � � � �

ZKDW�WKLV�WKHVLV�LQWHQGV�WR�UHVHDUFK��

7KH WHUWLDU\ DQDO\VLV LWVHOI LV D UDWKHU QHZ DSSURDFK WR UHVHDUFK LQ WKLV ILHOG� 7KXV� LW LV OLNHO\� � � � � � � � � � � � � � � � � �

WKDW WKH WHFKQLTXHV XVHG WR FROOHFW WKH GDWD PLJKW KDYH DIIHFWHG WKH UHVXOWV� DQG SHUKDSV VKRXOG� � � � � � � � � � � � � � � �

KDYH EHHQ EHHQ DOWHUHG RU VXEVWLWXWHG E\ RWKHU PHWKRGV� :KLOH WKH WHUWLDU\ DQDO\VLV LV PXFK� � � � � � � � � � � � � � �

DNLQ WR D PHWD�DQDO\VLV� QRW DOO WKH WRROV IURP WKDW PHWKRG KDYH EHHQ XVHG� (IIHFW VL]HV�� � � � � � � � � � � � � � � �

YDULDQFHV��DQG�VR�RQ�DUH�QRW�WDNHQ�LQWR�DFFRXQW�LQ�WKH�UHVXOWV�RI�WKLV�DQDO\VLV��

6HYHUDO JDSV LQ SUHYLRXV UHVHDUFK KDYH EHHQ LGHQWLILHG WKDW KDYH OHG WR OLPLWDWLRQV ZLWKLQ WKLV� � � � � � � � � � � � � � �

WHUWLDU\ DQDO\VLV� 1R LQFOXGHG PHWD�DQDO\VLV IRFXVVHG RQ DQWHFHGHQWV� PDNLQJ LW GLIILFXOW WR� � � � � � � � � � � �

LGHQWLI\ UHOHYDQW SUHUHTXLVLWHV IRU HVWDEOLVKLQJ DQG VXVWDLQLQJ RI DOLJQPHQW� )XUWKHUPRUH� D� � � � � � � � � � �

FULWLFDO DQDO\VLV RI WKH RXWFRPHV RI DOLJQPHQW ZDV GLIILFXOW� DV PDLQO\ SRVLWLYH RXWFRPHV ZHUH� � � � � � � � � � � � � �

VWXGLHG LQ SUHYLRXV UHVHDUFK� DQG RQO\ VHOGRPO\ SRVVLEOH QHJDWLYH DVSHFWV RI DOLJQPHQW ZHUH� � � � � � � � � � � � �

PHQWLRQHG� 5HJDUGLQJ WKH PHWKRGV RI PHDVXULQJ DOLJQPHQW� QR FRQVHQVXV H[LVWHG ZLWKLQ WKH� � � � � � � � � � � �

UHYLHZHG�VWXGLHV��TXHVWLRQLQJ�WKH�FRPSDUDELOLW\�RI�GLIIHUHQW�VWXGLHV��

)LQDOO\� MXVW DV WKH DVSHFW RI WLPH� WLPH SHULRGV� DQG UHJLRQ LV DGGUHVVHG LQ WKH GLVFXVVLRQ� � � � � � � � � � � � � � � �

FKDSWHU� RQH OLPLWDWLRQ RI WKH DQDO\VLV SUHVHQWHG LQ WKLV WKHVLV� LV WKH ODFN RI FDWDORJXLQJ ZKHQ� � � � � � � � � � � � � � � �

DQG ZKHUH GDWD ZDV FROOHFWHG IURP WKH HPSLULFDO VRXUFHV IRU WKH PHWD�DQDO\VHV� 7KLV FRXOG� � � � � � � � � � � � � �

KDYH WKH HIIHFW RI PHWD�DQDO\VHV SUHVHQWLQJ VNHZHG ILQGLQJV� ZKLFK LQ WXUQ FRXOG DIIHFW WKH� � � � � � � � � � � � � �

TXDOLW\ RI WKLV WHUWLDU\ DQDO\VLV� )XWXUH UHVHDUFK DQG PHWD�DQDO\VHV RQ WKLV WRSLF VKRXOG QRW� � � � � � � � � � � � � �

RQO\ WDNH WKHVH DVSHFWV LQWR DFFRXQW EXW QHHG WR XQGHUVWDQG WKHLU SRWHQWLDO� DV WKH\ HQDEOH D� � � � � � � � � � � � � � � �

PRUH�JOREDO�XQGHUVWDQGLQJ�RI�DOLJQPHQW��

��� 3UDFWLFDO�LPSOLFDWLRQV�
5HJDUGLQJ WKH OLWHUDWXUH UHYLHZ SURFHVV� FOHDU JXLGHOLQHV KHOSHG FRPSLOLQJ PHDQLQJIXO GDWD�� � � � � � � � � � �

+RZHYHU� ZLWK UHJDUG WR WKH EURDG QDWXUH RI WKH FRQFHSW RI DOLJQPHQW� LW LV FKDOOHQJLQJ WR� � � � � � � � � � � � � � � �

FRYHU DOO DVSHFWV LQ WKH OLWHUDWXUH VHDUFK� 6WLOO� WKH PHWKRG RI WHUWLDU\ DQDO\VLV LV D JUHDW WRRO WR� � � � � � � � � � � � � � � � � �

VFDQ D ILHOG RI UHVHDUFK� FODULI\LQJ H[LVWLQJ UHVXOWV DQG ILQGLQJV� DQG H[SRVLQJ XQH[SORUHG� � � � � � � � � � � � �

VXEMHFWV��

1HYHUWKHOHVV� GDWD DQDO\VLV OHG WR UHOHYDQW UHVXOWV UHJDUGLQJ WKH ILHOG RI UHVHDUFK RQ DOLJQPHQW�� � � � � � � � � � � � � �

(VSHFLDOO\ WKDW WKH FRQFHSWXDOL]DWLRQ RI DOLJQPHQW KDV GHYHORSHG UDWKHU KRPRJHQHRXV�� � � � � � � � � �

���



�

ZKHUHDV WKHUH ZHUH QR FOHDU GHSLFWLRQV RI DQWHFHGHQWV RU PHWKRGV WR PHDVXUH DOLJQPHQW� � � � � � � � � � � � �

IRXQG� 7KHUHIRUH� DGGLWLRQDO UHVHDUFK RQ WKH WRSLF RI FUHDWLQJ DQG DVVHVVLQJ DOLJQPHQW LV� � � � � � � � � � � � �

VXJJHVWHG� 0RUHRYHU� WKH LQIOXHQFH RI H[WHUQDO IDFWRUV RQ DOLJQPHQW VHHPV WR KDYH EHHQ� � � � � � � � � � � � �

XQFRQVFLRXVO\ QHJOHFWHG� 7KH WLPH� WLPH SHULRG� DQG UHJLRQV LQ ZKLFK GDWD ZDV FROOHFWHG� � � � � � � � � � � � �

FRXOG JLYH KLQWV WR KRZ JOREDO HYHQWV DQG FXOWXUDO GLIIHUHQFHV LQIOXHQFH WKH XQGHUVWDQGLQJ DQG� � � � � � � � � � � � � �

SHUFHSWLRQ RI DOLJQPHQW� 5HVHDUFK RQ WKHVH DVSHFWV ZRXOG FRQWULEXWH WR D EHWWHU XQGHUVWDQGLQJ� � � � � � � � � � � � �

RI WKH XQGHUO\LQJ G\QDPLFV RI DOLJQPHQW DQG LPSDFW LWV IXWXUH DSSOLFDWLRQ ZLWKLQ� � � � � � � � � � � �

PDQDJHPHQW��

7KH ILQGLQJV RI WKLV WKHVLV SURYLGH PDQDJHUV ZLWK D FRPPRQ EDVH RI NQRZOHGJH ZKHQ WDONLQJ� � � � � � � � � � � � � � �

DERXW� RU KDQGOLQJ PDWWHUV FRQFHUQLQJ� DOLJQPHQW RI SHRSOH LQ RUJDQL]DWLRQV� 7KLV IDFLOLWDWHV� � � � � � � � � � � �

WKH IRUPXODWLRQ RI JRDOV DQG WKH GHYHORSPHQW RI VWUDWHJLHV WR LQFUHDVH DOLJQPHQW� DQG WKHUHE\� � � � � � � � � � � � � �

JDLQLQJ DGYDQWDJHV WKURXJK WKH EHQHILFLDO RXWFRPHV RI DOLJQPHQW� 6WLOO� WKH GHYHORSHG IUDPH� � � � � � � � � � � �

LV IOH[LEOH HQRXJK WR EH DGDSWHG WR GLIIHUHQW FLUFXPVWDQFHV� VXFK DV JOREDO HYHQWV WKDW PLJKW� � � � � � � � � � � � � � �

LPSDFW�RUJDQL]DWLRQDO�EHKDYLRU��RU�RWKHU�H[WHUQDO�UHTXLUHPHQWV�OLNH�FXOWXUDO�GLIIHUHQFHV��

:H EHOLHYH WKLV WKHVLV SURYLGHV FODULILFDWLRQ RI YDULRXV WHUPV LQ WKH ILHOG RI DOLJQPHQW RI� � � � � � � � � � � � � � �

SHRSOH� FDQ HQFRXUDJH WKH XVH RI WHUWLDU\ DQDO\VHV WR JDLQ PHDQLQJIXO LQVLJKWV� DQG UDLVHV� � � � � � � � � � � � � �

DZDUHQHVV�RI�DUHDV�WKDW�UHTXLUH�IXUWKHU�LQYHVWLJDWLRQ��

� �

���



�

�

5HIHUHQFH�/LVW�


5HIHUHQFHV�PDUNHG�ZLWK�WZR�DVWHULVNV�LQGLFDWH�VWXGLHV�LQFOXGHG�LQ�WKH�WHUWLDU\�DQDO\VLV�

�



$OODQ� %� $�� %DW]�%DUEDULFK� &�� 6WHUOLQJ� +� 0�� 	 7D\� /� ������� 2XWFRPHV RI� � � � � � � � � � � � � �

0HDQLQJIXO :RUN� $ 0HWD�$QDO\VLV� �-RXUQDO RI 0DQDJHPHQW 6WXGLHV �� YRO� ��� QR� �� SS�� � � � � � � � � � � � �

��������

�

%HHKU� 7� $�� *OD]HU� 6�� )LVFKHU� 5�� /LQWRQ� /� /�� 	 +DQVHQ� &� 3� ������� $QWHFHGHQWV IRU� � � � � � � � � � � � � � � � �

DFKLHYHPHQW RI DOLJQPHQW LQ RUJDQL]DWLRQV� �-RXUQDO RI 2FFXSDWLRQDO 	 2UJDQL]DWLRQDO� � � � � � � � � �

3V\FKRORJ\���YRO������QR�����SS�������

�



&KDSPDQ� '� 6�� 8JJHUVOHY� .� /�� &DUUROO� 6� $�� 3LDVHQWLQ� .� $�� 	 -RQHV� '� $� �������� � � � � � � � � � � � � � � � �

$SSOLFDQW DWWUDFWLRQ WR RUJDQL]DWLRQV DQG MRE FKRLFH� $ PHWD�DQDO\WLF UHYLHZ RI WKH FRUUHODWHV� � � � � � � � � � � � �

RI�UHFUXLWLQJ�RXWFRPHV�� �-RXUQDO�RI�$SSOLHG�3V\FKRORJ\ ���YRO������QR�����SS����������

�

&KXDQJ� $�� 6KHQ &�� 	 -XGJH� 7� $� ������� 'HYHORSPHQW RI D 0XOWLGLPHQVLRQDO ,QVWUXPHQW� � � � � � � � � � � � � �

RI 3HUVRQ±(QYLURQPHQW )LW� 7KH 3HUFHLYHG 3HUVRQ±(QYLURQPHQW )LW 6FDOH �33()6�� �%ULWLVK� � � � � � � � � �

-RXUQDO�RI�6RFLDO�3V\FKRORJ\ ���YRO������QR�����SS����±���

�



'DYLV� $� /�� 	 5RWKVWHLQ� +� 5� ������� 7KH (IIHFWV RI WKH 3HUFHLYHG %HKDYLRUDO ,QWHJULW\� � � � � � � � � � � � � � �

RI 0DQDJHUV RQ (PSOR\HH $WWLWXGHV� $ 0HWD�DQDO\VLV� �-RXUQDO RI %XVLQHVV (WKLFV �� YRO� ��� QR�� � � � � � � � � � � � � �

���SS����������

�



(GZDUGV� -� 5�� 	 6KLSS� $� -� ������� 7KH UHODWLRQVKLS EHWZHHQ SHUVRQ�HQYLURQPHQW ILW DQG� � � � � � � � � � � � � �

RXWFRPHV� $Q LQWHJUDWLYH WKHRUHWLFDO IUDPHZRUN� &� 2VWURII 	 7� $� -XGJH �(GV��� 7KH� � � � � � � � � � � � �

RUJDQL]DWLRQDO�IURQWLHUV�VHULHV��3HUVSHFWLYHV�RQ�RUJDQL]DWLRQDO�ILW��SS�����±����

�



)HLWRVD� -�� *URVVPDQ� 5�� .UDPHU� :� 6�� 	 6DODV� (� ������� 0HDVXULQJ WHDP WUXVW� $� � � � � � � � � � � � � � �

FULWLFDO�DQG�PHWD�DQDO\WLFDO�UHYLHZ�� �-RXUQDO�RI�2UJDQL]DWLRQDO�%HKDYLRU ���SS�������

�

���



�

*UDQW��5��0����������&RQWHPSRUDU\�6WUDWHJ\�$QDO\VLV��8.��:LOH\�

�

+DEED� 0�� )UHGM� 0�� &KDRXQL� 6� %� ������� $OLJQPHQW EHWZHHQ %XVLQHVV 5HTXLUHPHQW�� � � � � � � � � � � �

%XVLQHVV 3URFHVV� DQG 6RIWZDUH 6\VWHP� $ 6\VWHPDWLF /LWHUDWXUH 5HYLHZ� �-RXUQDO RI� � � � � � � � � � �

(QJLQHHULQJ ���YRO��������SS�������

�



+RIIPDQ� %� -�� 	 :RHKU� '� -� ������� $ TXDQWLWDWLYH UHYLHZ RI WKH UHODWLRQVKLS EHWZHHQ� � � � � � � � � � � � � � �

SHUVRQ±RUJDQL]DWLRQ ILW DQG EHKDYLRUDO RXWFRPHV� �-RXUQDO RI 9RFDWLRQDO %HKDYLRU �� YRO� ��� QR�� � � � � � � � � � � �

���SS����������

�

.DWKXULD� 5�� -RVKL� 0� 3�� 	 3RUWK� 6� -� ������� 2UJDQL]DWLRQDO DOLJQPHQW DQG SHUIRUPDQFH�� � � � � � � � � � � � � �

SDVW��SUHVHQW�DQG�IXWXUH�� �0DQDJHPHQW�'HFLVLRQ ���YRO������QR�����SS����������

�

.KDLDWD� 0�� 	 =XDONHUQDQ� ,� $� ������� $ 6LPSOH ,QVWUXPHQW WR 0HDVXUH ,7�%XVLQHVV� � � � � � � � � � � � �

$OLJQPHQW�0DWXULW\�� �,QIRUPDWLRQ�6\VWHPV�0DQDJHPHQW���YRO������QR�����SS����������

�

.LWFKHQKDP� %�$� ������� 3URFHGXUHV IRU 3HUIRUPLQJ 6\VWHPDWLF 5HYLHZV� .HHOH 8QLYHUVLW\�� � � � � � � � � �

YRO������SS���±���

�



.ULVWRI�%URZQ� $� /�� =LPPHUPDQ� 5� '�� 	 -RKQVRQ� (� &� ������� &RQVHTXHQFHV RI� � � � � � � � � � � � �

,QGLYLGXDOV
 )LW DW :RUN� $ 0HWD�$QDO\VLV RI 3HUVRQ�-RE� 3HUVRQ�2UJDQL]DWLRQ�� � � � � � � � �

3HUVRQ�*URXS��DQG�3HUVRQ�6XSHUYLVRU�)LW���3HUVRQQHO�3V\FKRORJ\ ���YRO������SS����������

�

.RWWHU� -� 3� ������� :KDW /HDGHUV 5HDOO\ 'R� �+DUYDUG %XVLQHVV 5HYLHZ � YRO� ��� QR� �� SS�� � � � � � � � � � � � � � � � �

��������

�

/DUVVRQ� 5� ������ 2UJDQL]DWLRQDO ,QWHJUDWLRQ RI 0HUJHUV DQG $FTXLVLWLRQV� $ &DVH 6XUYH\ RI� � � � � � � � � � � � �

5HDOL]DWLRQ RI 6\QHUJ\ 3RWHQWLDOV� 'RFWRUDO GLVVHUWDWLRQ DW 8QLYHUVLW\ RI 6RXWKHUQ &DOLIRUQLD�� � � � � � � � � � �

UHSULQWHG LQ /XQG 6WXGLHV LQ (FRQRPLFV DQG 0DQDJHPHQW� �� /XQG� 6ZHGHQ� /XQG 8QLYHUVLW\� � � � � � � � � � � � �

3UHVV��

�

���



�

/HUR\� +�� 6HJHUV -�� YDQ 'LHUHQGRQFN '�� 	 GHQ +DUWRJ� '� ������� 0DQDJLQJ 3HRSOH LQ� � � � � � � � � � � � � � �

2UJDQL]DWLRQV� ,QWHJUDWLQJ WKH 6WXG\ RI +50 DQG /HDGHUVKLS� �+XPDQ 5HVRXUFH 0DQDJHPHQW� � � � � � � � � � �

5HYLHZ ���YRO������QR�����SS����������

�

0LQW]EHUJ��+����������0DQDJLQJ��6DQ�)UDQFLVFR��%HUUHWW�.RHKOHU��,QF��

�

0RQLGHHSD� 7�� 	 6XILDQ� 4� ������� ,7�%XVLQHVV $OLJQPHQW� $ 7ZR�/HYHO $QDO\VLV�� � � � � � � � � � �

,QIRUPDWLRQ�6\VWHPV�0DQDJHPHQW���YRO������QR�����SS�����������

�



2K� ,�� *XD\� 5� 3�� .LP� .�� +DUROG� &� 0�� /HH� -�� +HR� &�� 	 6KLQ� .� ������� )LW� � � � � � � � � � � � � � � � � � �

+DSSHQV *OREDOO\� $ 0HWD�$QDO\WLF &RPSDULVRQ RI WKH 5HODWLRQVKLSV RI 3HUVRQ�(QYLURQPHQW� � � � � � � � � �

)LW 'LPHQVLRQV ZLWK :RUN $WWLWXGHV DQG 3HUIRUPDQFH $FURVV (DVW $VLD� (XURSH� DQG 1RUWK� � � � � � � � � � � � �

$PHULFD�� �3HUVRQQHO�3V\FKRORJ\ ���YRO������QR�����SS���������

�



3HOW� '� +� 0�� YDQ GHU /LQGHQ� '�� 'XQNHO� &� 6�� 	 %RUQ� 0�3� ������� 7KH JHQHUDO IDFWRU� � � � � � � � � � � � � � � � � �

RI SHUVRQDOLW\ DQG MRE SHUIRUPDQFH� 5HYLVLWLQJ SUHYLRXV PHWD�DQDO\VHV� �,QWHUQDWLRQDO -RXUQDO� � � � � � � � � �

RI�6HOHFWLRQ�	�$VVHVVPHQW ���YRO������QR�����SS����������

�

6FLHQWLILF -RXUQDO 5DQNLQJV 6-5� ������� $YDLODEOH RQOLQH�� � � � � � �

KWWSV���ZZZ�VFLPDJRMU�FRP�MRXUQDOUDQN�SKS ��>$FFHVVHG����$SULO�����@�

�



6LPRQV� 7�� /HUR\� +�� &ROOHZDHUW� 9�� 	 0DVVFKHOHLQ� 6� ������� +RZ /HDGHU $OLJQPHQW� � � � � � � � � � � � �

RI :RUGV DQG 'HHGV $IIHFWV )ROORZHUV� $ 0HWD�DQDO\VLV RI %HKDYLRUDO ,QWHJULW\ 5HVHDUFK�� � � � � � � � � � � �

-RXUQDO�RI�%XVLQHVV�(WKLFV ���YRO�������QR�����SS����������

�



9DQ 9LDQHQ� $� (� 0� ������� 3HUVRQ±(QYLURQPHQW )LW� $ 5HYLHZ RI ,WV %DVLF 7HQHWV�� � � � � � � � � � � � � �

$QQXDO�5HYLHZ�RI�2UJDQL]DWLRQDO�3V\FKRORJ\�	�2UJDQL]DWLRQDO�%HKDYLRU ���YRO�����SS���������

�



9HUTXHU� 0� /�� %HHKU� 7� $�� 	 :DJQHU� 6� +� ������� $ PHWD�DQDO\VLV RI UHODWLRQV� � � � � � � � � � � � � � �

EHWZHHQ SHUVRQ±RUJDQL]DWLRQ ILW DQG ZRUN DWWLWXGHV� �-RXUQDO RI 9RFDWLRQDO %HKDYLRU �� YRO� ���� � � � � � � � � � � �

QR�����SS����������

�

���



�



<DQJ� /�� /HYLQH� (� /�� 6PLWK� 0� $�� ,VSDV� '�� 	 5RVVL� 0� (� �������� � � � � � � � � � � � � � �

3HUVRQ�HQYLURQPHQW ILW RU SHUVRQ SOXV HQYLURQPHQW� $ PHWD�DQDO\VLV RI VWXGLHV XVLQJ� � � � � � � � � � �

SRO\QRPLDO UHJUHVVLRQ DQDO\VLV� �+XPDQ 5HVRXUFH 0DQDJHPHQW 5HYLHZ �� YRO� ��� QR� �� SS�� � � � � � � � � � � �

��������

���


