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7KH�SDSHU� LQWURGXFHV� WKH�FRQFHSW�RI� FXVWRPHU�EDVHG�EUDQG� HTXLW\� IRU� D� WRXULVP�GHVWLQDWLRQ�DQG� WKHUHE\�FRP�
SOHWHV�SUHYLRXV�WRXULVP�GHVWLQDWLRQ�VWXGLHV�ZKLFK�KDYH�H[FOXVLYHO\�LQYHVWLJDWHG�WKH�GHVWLQDWLRQ�LPDJH�FRQFHSW��6LQFH
QR�RWKHU�DXWKRUV�KDYH�FRPELQHG�WKH�IRXU�SURSRVHG�GLPHQVLRQV��DZDUHQHVV��LPDJH��TXDOLW\�DQG�OR\DOW\��WR�HYDOXDWH�D
GHVWLQDWLRQ��WKH�NH\�SXUSRVH�RI�WKH�TXDOLWDWLYH�UHVHDUFK�ZDV�WR�FODULI\�WKH�FXVWRPHU�EDVHG�EUDQG�HTXLW\�FRQFHSW�WKDW
ZLOO�EH�WKH�VXEMHFW�RI�GHVFULSWLYH�DQG�FDXVDO�UHVHDUFK��7KH�VWXG\�LQVWUXPHQW�ZDV�RULJLQDOO\�SUHSDUHG�WR�DQDO\]H�6OR�
YHQLD�DV�D�WRXULVP�GHVWLQDWLRQ��,Q�GHSWK�LQWHUYLHZV�ZLWK�SRWHQWLDO�WRXULVWV�ZHUH�HPSOR\HG�LQ�RXU�TXDOLWDWLYH�UHVHDUFK
ZKLFK�VHUYHG�DV�D�SUH�VWHS�LQ�IXUWKHU�PHDVXUHPHQW�LQVWUXPHQW�SUHSDUDWLRQV�

.H\�ZRUGV��FXVWRPHU�EDVHG�EUDQG�HTXLW\��WRXULVP�GHVWLQDWLRQ��WRXULVW�EHKDYLRU��H[SORUDWRU\�UHVHDUFK�
LQ�GHSWK�LQWHUYLHZV
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DUWLFROR�LQWURGXFH�LO�FRQFHWWR�GL�YDORUH�GHO�PDUFKLR�GL�XQD�GHVWLQD]LRQH�WXULVWLFD�DJOL�RFFKL�GHOO¢XWHQWH�H�UDSSUH�
VHQWD�XQ¢LPSOHPHQWD]LRQH�GHOOH�ULFHUFKH�VLQ�TXL�HVHJXLWH�QHO�FDPSR�GHOOR�VWXGLR�GHOOH�GHVWLQD]LRQL�WXULVWLFKH�FKH�QH
DYHYDQR�DQDOL]]DWR�VROR�O¢LPPDJLQH��*OL�VWXGL�VLQ�TXL�VYROWL�QRQ�DYHYDQR�FRQVLGHUDWR�WXWWL�H�TXDWWUR�L�FULWHUL�SURSRVWL
�FRQVDSHYROH]]D�� LPPDJLQH�� SHUFH]LRQH� GHOOD� TXDOLWi� H� IHGHOWi�� SHU� YDOXWDUH� OD� GHVWLQD]LRQH�� SHUWDQWR� O¢RELHWWLYR
FKLDYH�GHOOD�ULFHUFD�TXDOLWDWLYD�SUHVHQWDWD�QHOO¢DUWLFROR�o�TXHOOR�GL�VSLHJDUH�LO�SULQFLSLR�GHO�YDORUH�GL�EHQH�GHO�PDU�
FKLR�GL�XQD�GHVWLQD]LRQH�WXULVWLFD�DJOL�RFFKL�GHOO¢XWHQWH��SULQFLSLR�FKH�QHO�SURVLHJXR�YHUUi�XWLOL]]DWR�DQFKH�QHOOH�UL�
FHUFKH� TXDQWLWDWLYH�� /R� VWUXPHQWR� GHOOD� ULFHUFD� �TXHVWLRQDULR�� HUD� VWDWR� LQL]LDOPHQWH� SUHGLVSRVWR� SHU� O¢DQDOLVL� GHOOD
6ORYHQLD�FRPH�GHVWLQD]LRQH�WXULVWLFD��,Q�IDVH�SUHOLPLQDUH�SHU�OD�VXD�HODERUD]LRQH�VRQR�VWDWL�XWLOL]]DWL�L�ULVXOWDWL�GHOOD
ULFHUFD�TXDOLWDWLYD�DQDOL]]DWD�QHOO¢DUWLFROR� H� QHOOD� TXDOH� DEELDPR� UHDOL]]DWR� LQWHUYLVWH� LQ� SURIRQGLWi� FRQ�SRWHQ]LDOL
WXULVWL�

3DUROH�FKLDYH��YDORUH�GHO�PDUFKLR�DJOL�RFFKL�GHOO¤XWHQWH��GHVWLQD]LRQH�WXULVWLFD��FRPSRUWDPHQWR�GHL�WXULVWL��ULFHUFD
HVSOLFDWLYD��LQWHUYLVWD�SHUVRQDOH�LQ�SURIRQGLWj
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7KH�FXVWRPHU�RU�WRXULVW�SHUVSHFWLYH�RQ�WRXULVP�GHVWL�
QDWLRQ� KDV� DWWUDFWHG� JUHDW� LQWHUHVW� LQ� WRXULVP� UHVHDUFK
�+XQW�� ������ &URPSWRQ�� ������ 8P�� &URPSWRQ�� �����
*DUWQHU�� ������ (FKWQHU�� 5LWFKLH�� ������ %DORJOX�
0F&OHDU\�� ������ *DOODU]D�� *LO�� &DOGHURQ�� ������ 3LNH�
������%UH]RYHF��������%UH]RYHF�$���%UH]RYHF�7���-DQáLá�
������ .RQHFQLN� 5X]]LHU�� 5X]]LHU�� ������� 7KH� TXHVWLRQ
RI�KRZ�D�WRXULVP�GHVWLQDWLRQ�LV�SHUFHLYHG�LQ�WKH�H\HV�RI
SRWHQWLDO�WRXULVWV�KDV�QRW�EHHQ�FRQILQHG�WR�WKH�DFDGHPLF
FRPPXQLW\� EXW� KDV� DOVR� LQYROYHG� PDQ\� GHVWLQDWLRQ
SUDFWLWLRQHUV� ZKR�� LQ� WKHLU� LQYHVWLJDWLRQV�� KDYH� VRXJKW
DQVZHUV� WR� VXSSRUW� IXUWKHU� GHVWLQDWLRQ�PDUNHWLQJ� VWUDWH�
JLHV��$OWKRXJK�PXFK�ZRUN� KDV� EHHQ�GRQH� LQ� WKLV� DUHD�
QHDUO\� DOO� WKH� VWXGLHV� KDYH� GHDOW� H[FOXVLYHO\� ZLWK� WKH
FRQFHSW� RI� D� WRXULVP� GHVWLQDWLRQ¤V� LPDJH� �+XQW�� �����
&URPSWRQ�� ������ 8P�� &URPSWRQ�� ������ 3KHOSV�� �����
$KPHG�� ������ )DNH\H�� &URPSWRQ�� ������ (FKWQHU�� 5LW�
FKLH��������*DUWQHU��������+X��5LWFKLH��������%DORJOX�
0F&OHDU\�� ����D�� ����E�� %DORJOX�� ������ %UH]RYHF�
������.RQHFQLN��������

2Q�WKH�FRQWUDU\��PDUNHWLQJ�OLWHUDWXUH�LQYHVWLJDWHV�WKH
FXVWRPHU�SHUVSHFWLYH�RQ�WKH�EUDQGLQJ�FRQFHSW�DQG�SUHV�
HQWV� LW� DV� D� FRQFHSW� WKDW� FRPELQHV� VHYHUDO� GLPHQVLRQV
�$DNHU��������.HOOHU��������$DNHU��-RDFKLPVWKDOHU�������
<RR��'RQWKX��������������<RR��'RQWKX��/HH��������� ,Q
FRPELQLQJ� SUHYLRXV� WKHRUHWLFDO� DQG� HPSLULFDO� ILQGLQJV�
ZH� IROORZ� WKH� OLQH� RI� DXWKRUV� �$DNHU�� ������<RR��'RQ�
WKX��������������ZKR�FODLP�WKDW�WKH�FXVWRPHU¤V�HYDOXD�
WLRQ�RI�D�EUDQG�FRPSULVHV�DZDUHQHVV��LPDJH��TXDOLW\�DQG
OR\DOW\�GLPHQVLRQV�

$V� IDU� DV� WRXULVP� GHVWLQDWLRQV� FDQ� EH� WUHDWHG� DV
EUDQGV� �*QRWK�� ������ 0RUJDQ� 3ULWFKDUG�� ������ &DL�
������ 2OLQV�� ������ .RWOHU�� *HUWQHU�� ������ *LOPRUH�
����D�� ����E�� 3DSDGRSRXOXV�� +HVORS� ������ $QKROW�
������ ������0RUJDQ�� 3ULWFKDUG�� 3LJJRW�� ������0RUJDQ�
3ULWFKDUG��3ULGH�������.RQHFQLN���������������WKH�TXHV�
WLRQ�DULVHV�DV�WR�ZKHWKHU�LQYHVWLJDWLRQ�RI�WKH�GHVWLQDWLRQ
LPDJH�GLPHQVLRQ� LV� UHDOO\�DQ�DSSURSULDWH�ZD\� WR�HYDOX�
DWH� LW� IURP� WKH� FXVWRPHU� SHUVSHFWLYH�� 'UDZLQJ� RQ� WKLV
EDVLF� TXHVWLRQ�� WKHUH� LV� DQ� RSHQ� GLOHPPD� RI� ZKHWKHU
SHUKDSV� WKH� GLPHQVLRQ� RI� GHVWLQDWLRQ� DZDUHQHVV�� WKH
TXDOLW\�DQG�OR\DOW\�GLPHQVLRQV�VKRXOG�DOVR�EH�HPSOR\HG
LQ� HPSLULFDO� LQYHVWLJDWLRQV� RI� WKH� WRXULVP� GHVWLQDWLRQ
SKHQRPHQRQ�

7+(25(7,&$/�%$&.*5281'

&RQFHSW�RI�FXVWRPHU�EDVHG�EUDQG�HTXLW\�LQ�PDUNHWLQJ
OLWHUDWXUH

7KH� PDUNHWLQJ� OLWHUDWXUH� KDV� LQYHVWLJDWHG� WKH� GH�
PDQG�VLGH� SHUVSHFWLYH� RQ� WKH� EUDQGLQJ� SKHQRPHQRQ
WKURXJK� WKH� FXVWRPHU¤V� HYDOXDWLRQ� RI� EUDQG� HTXLW\

�$DNHU�� ������ .HOOHU�� ������ <RR�� 'RQWKX�� ������� $V� D
UHODWLYHO\� QHZO\� GHYHORSHG� FRQVWUXFW�� WKH� FRQFHSW� RI
FXVWRPHU�EDVHG�EUDQG�HTXLW\�KDV�DWWUDFWHG�JUHDW�LQWHUHVW
LQ�WKH�ODVW�ILIWHHQ�\HDUV��%DUZLVH���������2QH�RI�WKH�PRVW
FRPPRQO\� DFFHSWHG� GHILQLWLRQV� RI� WKH� FXVWRPHU�EDVHG
EUDQG� HTXLW\� FRQFHSW� ZDV� LQWURGXFHG� E\� .HOOHU�� ZKR
GHILQHG�LW�£DV�WKH�GLIIHUHQWLDO�HIIHFW�WKDW�EUDQG�NQRZOHGJH
KDV� RQ� FRQVXPHU� UHVSRQVH� WR� WKH� PDUNHWLQJ� RI� WKDW
EUDQG¤� �.HOOHU�� ������ ����� )ROORZLQJ� WKH� VDPH� DXWKRU�
EUDQG�NQRZOHGJH�LV�FRQFHSWXDOL]HG�DFFRUGLQJ�WR�DQ�DV�
VRFLDWLYH� QHWZRUN� PHPRU\� PRGHO� LQ� WHUPV� RI� WZR� GL�
PHQVLRQV�� EUDQG� DZDUHQHVV� DQG� EUDQG� LPDJH�� 'XULQJ
WKLV� WLPH�� PDQ\� YDOXDEOH� FRQWULEXWLRQV� UHJDUGLQJ� FXV�
WRPHU�EDVHG�EUDQG�HTXLW\�KDYH�EHHQ�PDGH��EXW� VHYHUDO
DXWKRUV�VWLOO�UHFRJQL]H�WKH�DEVHQFH�RI�D�JHQHUDO�WKHRUHWL�
FDO� IUDPHZRUN��$JDUZDOO��5DR��������9D]TXH]��GHO�5LR�
,JOHVLDV�� ������ DQG� DJUHHPHQW� RQ� KRZ� LW� VKRXOG� EH
PHDVXUHG� �<RR�� 'RQWKX�� ������� 8QOLNH� WKH� SUHYLRXV
OHYHO� RI� YHUVDWLOLW\� RI� PHDVXUHPHQW� LQVWUXPHQWV�� VRPH
HIIRUWV� OHDGLQJ� WR� DQ� DGMXVWPHQW� RI� EUDQG� HTXLW\�PHDV�
XUHV�DUH�UHFRJQL]HG��7KHVH�VWHSV�DUH�HYLGHQW�LQ�DQDO\VHV
�1D�� 0DUVKDOO�� .HOOHU�� ������ )DLUFORWK�� &DSHOOD�� $OIRUG�
������<RR��'RQWKX��������������EDVHG�RQ�$DNHU�������
DQG�.HOOHU¤V� ������� FDWHJRUL]DWLRQ��&RPELQLQJ�ERWK�DS�
SURDFKHV�RI�WKH�OHDGLQJ�DXWKRUV��ZH�IROORZ�WKH�OLQH�RI�UH�
VHDUFKHUV��$DNHU��������<RR��'RQWKX��������������ZKR
FODLP� WKDW� WKH� FXVWRPHU¤V� HYDOXDWLRQ� RI� D� EUDQG� FRP�
SULVHV� DZDUHQHVV�� LPDJH�� TXDOLW\�� DQG� OR\DOW\� GLPHQ�
VLRQV�

7KH�FXVWRPHU¡V�SHUVSHFWLYH�RQ�WRXULVP�GHVWLQDWLRQ
SKHQRPHQRQ

6LQFH� WKH� FRQFHSW� RI� FXVWRPHU�EDVHG� EUDQG� HTXLW\
KDV�QRW�EHHQ�SUHYLRXVO\�LQYHVWLJDWHG�IRU�D�WRXULVP�GHVWL�
QDWLRQ�SKHQRPHQRQ��ZH�ZLOO�DWWHPSW�WR�FODULI\�WKH�FRQ�
FHSW��ZKLFK�ZDV�LQWURGXFHG�LQ�PDUNHWLQJ�OLWHUDWXUH��IRU�D
GHVWLQDWLRQ� EUDQG�� %HIRUH� FRQGXFWLQJ� TXDOLWDWLYH� UH�
VHDUFK��ZH�VRXJKW�WR�REWDLQ�DV�PXFK�LQIRUPDWLRQ�DV�SRV�
VLEOH� IURP� SUHYLRXV� VWXGLHV�� $V�PHQWLRQHG�� WKH� WRXULVP
GHVWLQDWLRQ�SKHQRPHQRQ�ZDV�FKLHIO\�LQYHVWLJDWHG�ZLWKLQ
WKH�WRSLF�RI�D�WRXULVP�GHVWLQDWLRQ�LPDJH��2XU�WKHRUHWLFDO
EDFNJURXQG� UHYHDOV� VRPHWKLQJ� VLPLODU� ZKLFK� ZLOO� H[�
SDQG� SUHYLRXV� LQVLJKWV� LQWR� WKH� WRXULVP� GHVWLQDWLRQ� LP�
DJH��HVSHFLDOO\�LWV�RYHUYLHZ�RI�WKH�PHDVXUHPHQW�DUHD�

,Q�UHYLHZLQJ�WKH�DWWULEXWH�EDVHG�YDULDEOHV�RI�SUHYLRXV
VWXGLHV��7DEOH�����ZH�FORVHO\�IROORZHG�WKH�HDUOLHU�LQVLJKWV
RI� WKH� FODVVLILFDWLRQV� RI� 0D]DQHF� ������� DQG� *DOODU]D�
*LO� DQG� &DOGHURQ� �������� 2XU� DSSURDFK� IRFXV� RQ� WKH
WD[RQRP\� RI� WRXULVP� GHVWLQDWLRQ� LPDJH� DWWULEXWHV� ZDV
RULHQWHG� WR� OHDGLQJ� MRXUQDOV� FRYHULQJ� WKH� WRXULVP�GHVWL�
QDWLRQ�LPDJH�WKHPH��$QQDOV�RI�7RXULVP�5HVHDUFK��7RXU�
LVP� 0DQDJHPHQW�� DQG� WKH� -RXUQDO� RI� 7UDYHO� 5HVHDUFK�
7KHVH�DUWLFOHV�ZHUH�DOO�SXEOLVKHG�LQ�(QJOLVK�DQG�LQ�WKHLU
HPSLULFDO�UHVHDUFK�IRFXVHG�RQ�WKH�DWWULEXWH�EDVHG�LPDJH
FRPSRQHQW�� ,Q� DGGLWLRQ�� VRPH� LQWHUHVWLQJ� DUWLFOHV� KDYH
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7DEOH����5HYLHZ�RI�DWWULEXWH�EDVHG�YDULDEOHV�RI� WRXULVP�GHVWLQDWLRQ� LPDJH�VWXGLHV� IURP������ WR������ LQ�VHOHFWHG
WRXULVP�MRXUQDOV�
7DEHOD� ��� 3UHJOHG� VSUHPHQOMLYN� QD� RVQRYL� ]QDàLOQRVWL� SRGREH� WXULVWLàQH� GHVWLQDFLMH� Y� L]EUDQLK� WXULVWLàQLK� UHYLMDK
PHG�OHWL������LQ������
����������������������������������������������)XQFWLRQDO���������������������������������������������������������������������������������������������3V\FKRORJLFDO
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+XQW������� � � � � � � � � �
*RRGULFK������� � � � � � � � � � � � �
&URPSWRQ������� � � � � � � � � �
0F/HOODQ��)RXVKHH������� � � � � � � � �
*DUWQHU������� � � � � � � �
+DDKWL������� � � � � � � � � �
3KHOSV������� � � � � � � � � � � � � � �
*DUWQHU��+XQW������� � � � � � � �
&DODQWRQH�HW�DO�������� � � � � � � � � � � � � �
*DUWQHU������� � � � � � � � �
(PEDFKHU��%XWWOH������� � � � � � � � � � �
$KPHG������� � � � � � � � � � �
&KRQ������� � � � � � � � � � � � � � � �
&URPSWRQ��)DNH\H��/XH
������

� � � � � � � � � � � � � � � �
'DGJRVWDU��,VRWDOR������� � � � � � � � �
(FKWQHU��5LWFKLH������� � � � � � � � � � � � � � � � � � � � � � � �
+X��5LWFKLH������� � � � � � � � � � � � � � �
5RVV�������
'ULVFROO�HW�DO�������� � � � � � � � � � � �
*DUWQHU��%DFKUL������� � � � � � � � �
$KPHG������� � � � � � � � �
$OKHPRXG��$UPVWURQJ
������

� � � � � �
%DORJOX��%ULQEHUJ�������
&RXUW��/XSWRQ������� � � � � � � � � �
:DOPVOH\��<RXQJ�������
%DORJOX��0F&OHDU\������E� � � � � � � � � � � � � �
&KHQ��.HUVWHWWHU������� � � � � � � � � � � � � � � � � �
&KRL��&KDQ��:X������� � � � � � � � � � � � � � �
&KHQ��+VX������� � � � � � � � � � � �
%DORJOX������� � � � � � � � � � � � � � � �
%DORJOX��0DQJDORJOX������� � � � � � � � � � � � � � � �
%LJQH��6DQFH]��6DQFH]
������
.RQHFQLN������� � � � � � � � � � � � � � � � � � �
727$/ �� �� �� � �� �� �� � �� � � �� �� �� � � � �� � �� �� �� � �� �� �

6RXUFHV��EDVHG�RQ�0D]DQHF��������*DOODU]D��*LO�DQG�&DOGHURQ��������DQG�DOO�DXWKRUV�PHQWLRQHG�LQ�WKH�WDEOH�
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EHHQ� SXEOLVKHG� LQ� RWKHU� MRXUQDOV� �VXFK� DV�7RXULVP� 5H�
YLHZ�� DQG� DUH� WKXV� DOVR� LQFRUSRUDWHG� LQ� RXU� DQDO\VLV�
)ROORZLQJ� WKH�PHQWLRQHG�VHOHFWLRQ�FULWHULD�� WKH� ILQDO� UH�
YLHZ�SURFHVV�RI�WRXULVP�GHVWLQDWLRQ�LPDJH�PHDVXUHPHQW
FRQVLVWHG� RI� ��� DUWLFOHV�� 7KH� UXOH�ZH� DSSOLHG� UHJDUGLQJ
WKH�VDPH�DXWKRUV�LQ�RXU�FDWHJRUL]DWLRQ�SURFHGXUH�VKRXOG
EH� H[SODLQHG��0DQ\�DXWKRUV� KDYH� SXEOLVKHG� WKH� UHVXOWV
RI�D�VLQJOH�UHVHDUFK�SURMHFW�LQ�PRUH�WKDQ�MXVW�RQH�DUWLFOH�
$OWKRXJK� WKH� YDULDEOHV� DUH� PRVWO\� HTXLYDOHQW�� ZH� UH�
JDUGHG�WKRVH�DUWLFOHV�DV�EHLQJ�LQGHSHQGHQW�

7KH�VHOHFWLRQ�SURFHGXUH�IRU�DWWULEXWH�EDVHG�YDULDEOHV
IROORZHG�VLPLODU�WKUHH�UXOHV�DV�HPSOR\HG�LQ�WKH�YDULDEOHV
FDWHJRUL]DWLRQ� RI� *DOODU]D�� *LO� DQG� &DOGHURQ� �������
)LUVWO\�� ZKHQ� DUWLFOHV� LQFOXGHG� LQIRUPDWLRQ�UHGXFWLRQ
PHWKRGV�� WKH�RULJLQDO�QXPEHUV�RI�DWWULEXWHV�ZHUH�QRWHG�
6HFRQGO\�� RQO\� WKH�PRUH� XQLYHUVDO� DWWULEXWHV�ZHUH� FRQ�
VLGHUHG�� DV�ZH� LJQRUHG� WKRVH� WKDW� DUH� RQO\� W\SLFDO� WR� D
VSHFLILF�GHVWLQDWLRQ��7KLUGO\��ORJLFDO�JURXSV�RI�VLPLODU�DW�
WULEXWHV� �GLIIHUHQW� VSRUW� IDFLOLWLHV�� ZHUH� LQFOXGHG� LQ� RQH
FRPPRQ�DWWULEXWH� �VSRUW� IDFLOLWLHV���)LQDOO\�� DOO�DWWULEXWHV
ZHUH� UDQNHG�ZLWKLQ� ���GLIIHUHQW� YDULDEOHV�� DV� VKRZQ� LQ
7DEOH� ��� ,Q� UDQN� RUGHU�� WKH� (FKWQHU� DQG� 5LWFKLH� ������
SURFHGXUH�RI�DWWULEXWHV�FDWHJRUL]DWLRQ� LQWR�D� IXQFWLRQDO�
SV\FKRORJLFDO�D[LV�LV�IROORZHG�

7KH�DWWULEXWH� WD[RQRP\�SUHVHQWHG� LQ�7DEOH���DOORZV
IRU� GHHS� LQVLJKWV� LQWR� WKH� DWWULEXWH�EDVHG� YDULDEOHV� RI
WRXULVP� GHVWLQDWLRQ� LPDJH� PHDVXUHPHQW�� $OWKRXJK� WKH
FODVVLILFDWLRQ�RI�WKH�PHQWLRQHG�GLPHQVLRQV�PD\�YDU\�DF�
FRUGLQJ� WR� WKH� VXEMHFWLYLW\� RI� DXWKRUV�� LW� UHSUHVHQWV� D
JRRG�EDVLV�IRU�IXUWKHU�DQDO\VLV�RI�WKH�WRXULVP�GHVWLQDWLRQ
LPDJH��7KH�EDODQFH�EHWZHHQ�IXQFWLRQDO�DQG�SV\FKRORJL�
FDO� DWWULEXWHV� VXJJHVWHG� E\� (FKWQHU� DQG� 5LWFKLH� ������
VHHPV� QRW� WR� KDYH� FKDQJHG� RYHU� ��� \HDUV�� +RZHYHU�
VWXGLHV� GRQH� VLQFH� ����� VHHP� WR� RIIHU�PRUH� DWWULEXWHV�
£1DWXUH¤�ZDV�WKH�DWWULEXWH�PRVWO\�PHDVXUHG�LQ�DOO�WRXULVP
GHVWLQDWLRQ� LPDJH� VWXGLHV� ������ IROORZHG� E\� £YDULRXV
VLWHV¤� �����DQG� £KLVWRULFDO�FXOWXUDO�DWWUDFWLRQV¤� �����DWWULE�
XWHV�� +LJKHU� UDQNHG� DWWULEXWHV� DOVR� LQFOXGHG� YDULDEOHV
FRQQHFWHG�ZLWK� WKH�HQWHUWDLQPHQW� FRPSRQHQW�� VSRUW� ID�
FLOLWLHV��0RVWO\� WKH� VDPH� UDQNLQJ� DWWULEXWHV�ZHUH� UHFRJ�
QL]HG� E\� WZR� SUHYLRXV� W\SRORJLHV� �(FKWQHU�� 5LWFKLH�
������*DOODU]D�� *LO�� &DOGHURQ�� ������� 7KH� FKLHI� GLIIHU�
HQFHV�DSSHDU� IRU� WKH�DWWULEXWH� £UHVLGHQW¤V� UHFHSWLYHQHVV¤�
SUHYLRXVO\� UDQNHG� LQ� KLJKHVW� SRVLWLRQ� FRPSDUHG� WR� RXU
FODVVLILFDWLRQ�� ,Q� RXU� RSLQLRQ�� WKLV� GLIIHUHQFH� H[LVWV� EH�
FDXVH�ZH� DQDO\]HG� WKH� DGGLWLRQDO� FULWHULRQ� RI� �IULHQGOL�
QHVV¢�ZKLFK�FRXOG�DOVR�EH�LQWHUSUHWHG�DV�DQ�DWWULEXWH�RI�D
UHVLGHQW¤V� UHFHSWLYHQHVV��:KHQ�ZH� DGG� WKH� WZR� DERYH�
PHQWLRQHG�FULWHULD�WRJHWKHU��WKH�DWWULEXWH�LV�DOVR�IRXQG�LQ
WKH�KLJKHVW�SRVLWLRQ������LQ�RXU�PHWKRGRORJ\�

8QOLNH� WKH� V\VWHPDWLF� RYHUYLHZ� RI� DWWULEXWH�EDVHG
LPDJH� YDULDEOHV�� QR� UHFHQW� DQDO\VLV� KDV� H[SOLFLWO\�PHQ�
WLRQHG� WKDW� SUHYLRXV� LPDJH� LQYHVWLJDWLRQ� FRXOG� DOVR� LQ�
FOXGH� D� TXDOLW\� GLPHQVLRQ�� )XUWKHU�� LQ� UHYLHZLQJ� SUHYL�
RXV� DUWLFOHV� GHDOLQJ� ZLWK� WKH� WRXULVP� GHVWLQDWLRQ� SKH�
QRPHQRQ�� ZH� RQO\� IRXQG� D� IHZ� SDSHUV� FRYHULQJ� WKH

WRSLF� RI� SHUFHLYHG� TXDOLW\� LQYHVWLJDWLRQ� IRU� D� WRXULVP
GHVWLQDWLRQ� �)LFN�� 5LWFKLH�� ������.HDQH�� ������0XUSK\�
3ULFKDUG�� 6PLWK�� ������:HLHUPDLU�� )XFKV�� �������+RZ�
HYHU�� WKLV� LV� SDUWLFXODUO\� LQWHUHVWLQJ� VLQFH� WKH� WRXULVW¤V
RYHUDOO�HYDOXDWLRQ�RI�D�WRXULVP�GHVWLQDWLRQ�LV�D�FRPELQD�
WLRQ� RI� SURGXFWV�� VHUYLFHV� DQG� H[SHULHQFHV�� ,Q� DOO� WKHVH
H[DPSOHV�� TXDOLW\� LV� D� YLWDO� HOHPHQW� RI� WKH� FRQVXPHU¤V
EHKDYLRU�

0RVW� OLNHO\� WKH� ELJJHVW�PLVXQGHUVWDQGLQJ� DULVHV� GXH
WR� LWV� GLIILFXOW� RSHUDWLRQDOL]DWLRQ� IRU� D� WRXULVP� GHVWLQD�
WLRQ��7KLV�RSLQLRQ�LV�VKDUHG�E\�.HDQH��������LQ�KLV�FRQ�
WULEXWLRQ� WR� WKH� WRXULVP� GHVWLQDWLRQ� TXDOLW\� GLPHQVLRQ�
VLQFH� DW� WKH� EHJLQQLQJ� KH� UHLWHUDWHV� 3LUVLJ¤V� TXHVWLRQ� RI
£ZKDW� LV�TXDOLW\� UHDOO\"¤�)XUWKHU��KH� OLQNV� WKH�TXDOLW\�GL�
PHQVLRQ�WRJHWKHU�ZLWK� WKH�SULFLQJ�FDWHJRU\��7KH� LPSRU�
WDQFH�RI�SULFH�KDV�DOVR�EHHQ�UHFRJQL]HG�E\�RWKHU�DXWKRUV
LQYHVWLJDWLQJ� WKH� WRXULVP� GHVWLQDWLRQ� SKHQRPHQRQ
�&URPSWRQ�� ������ 3KHOSV�� ������ (PEDFKHU�� %XWWOH�
������ &URPSWRQ�� )DNH\H�� /XH�� ������ (FKWQHU�� 5LWFKLH�
������%DORJOX��0F&OHDU\������E��%DORJOX��0DQJDORJOX�
������ .RQHFQLN�� ������ ������� +HQFH�� SULFH� LV� VHHQ� DV
RQH� RI� WKH� LPSRUWDQW� TXDOLW\� H[WULQVLF� FXHV� �2OVRQ�
�������2Q�WKH�RWKHU�KDQG��PDQ\�SUHYLRXV�WRXULVP�GHVWL�
QDWLRQ� VWXGLHV�KDYH�HPSOR\HG�SULFH� OHYHOV� �RU� HYHQ� WKH
YDOXH� GLPHQVLRQ�� DV� RQH� RI� WKH� DWWULEXWH�EDVHG� LPDJH
YDULDEOHV�

'HDOLQJ� ZLWK� WKH� SULFH� FDWHJRU\�� ZH� FDPH� WR� WKH
FRQFOXVLRQ� WKDW� WKH� SUHYLRXV� WRXULVP� GHVWLQDWLRQ� LPDJH
VWXGLHV�FRXOG�SRVVLEO\�DOVR�LQFOXGH�D�TXDOLW\�GLPHQVLRQ�
7KLV�ZDV�RQO\�VKRZQ�ZKHUH�WKH�SULFH�YDULDEOH�LV�D�SRVVL�
EOH�TXDOLW\� H[WULQVLF� FXH��+RZHYHU�� WKH� VDPH�DUJXPHQW
ZDV�SURSRVHG�E\�%DNHU�DQG�&URPSWRQ��������������ZKR
VWDWHG� WKDW� £PXFK� RI� WKH� LPDJH� UHVHDUFK� UHSRUWHG� LQ
WRXULVP� PHDVXUHV� SHUFHSWLRQV� RI� TXDOLW\� RI� D� GHVWLQD�
WLRQ¤V� DWWULEXWHV¤�� 7KLV� FDQ� DOVR� EH� SDUWO\� VXSSRUWHG� E\
WKH� LPDJH� FRQFHSW� LQYHVWLJDWLRQ� RI� %DORJOX� DQG
0F&OHDU\������D���ZKHUH�WKH�£TXDOLW\�RI�H[SHULHQFH¤�UHS�
UHVHQWV�RQH�RI� WKH� IDFWRUV� LQ� FRQFHSWXDOL]LQJ� WKH� LPDJH
FRQVWUXFW�

7KH�PDLQ� GLOHPPD� DULVHV� DV� WR�ZKLFK� FULWHULRQ� FDQ
EH�XVHG�IRU�GLYLGLQJ�YDULDEOHV�LQWR�TXDOLW\�DQG�LPDJH�DW�
WULEXWHV�� +RZHYHU�� WKH� FRPSDULVRQ� RI� WKRVH� YDULDEOHV
ZLWK�RWKHU�W\SHV�RI�EUDQGV�PDNHV�QR�VHQVH�EHFDXVH�WKHVH
YDULDEOHV� DUH� ODUJHO\� VSHFLILF� DQG� PHDVXUHV� VKRXOG� EH
FXVWRPL]HG� IRU� WKH� XQLTXH� FKDUDFWHULVWLFV� RI� VSHFLILF
EUDQG� FDWHJRULHV� �3DUN�� 6ULQLYDVDQ�� ������ /RZ�� /DPE�
�������$W�WKH�VDPH�WLPH��RQO\�D�IHZ�SUHYLRXV�VWXGLHV�FDQ
SDUWO\� LQGLFDWH� WKH� TXDOLW\� LQWULQVLF� FXHV� RI� D� WRXULVP
GHVWLQDWLRQ� �0XUSK\�� 3ULFKDUG�� 6PLWK�� ������ %DNHU�
&URPSWRQ��������(NLQFL��5LOH\���������)URP�WKRVH�VWXG�
LHV�� RQO\� VRPH�TXDOLW\� YDULDEOHV� �L�H�� WUDQVSRUWDWLRQ�� DF�
FRPPRGDWLRQ�� FDQ�EH� VWUHVVHG�� 7KHUHIRUH��ZH� RQO\� RE�
WDLQ�VRPH�VXJJHVWLRQV�ZKLFK�FDQQRW� UHSUHVHQW� WKH�EDVLV
IRU�SUHSDULQJ�D�TXDOLW\�YDULDEOH�VFDOH�

8QOLNH� WKH� HQRUPRXV� DPRXQW� RI� ZRUN� GRQH� LQ� WKH
WRXULVP�GHVWLQDWLRQ�LPDJH�DUHD��IHZHU�VWXGLHV�LQYHVWLJDWH



$11$/(6�©�6HU��KLVW��VRFLRO��©����©������©��

0DMD�.21(à1,.�58==,(5��&/$5,)<,1*�7+(�&21&(37�2)�&86720(5�%$6('�%5$1'�(48,7<�)25�$�7285,60�'(67,1$7,21���������

���

WKH� DZDUHQHVV� SHUVSHFWLYH� RI� WKH� GHVWLQDWLRQ� SKHQRPH�
QRQ��7KH�FRQFHSW�RI� WRXULVP�GHVWLQDWLRQ�DZDUHQHVV�KDV
PRVWO\�EHHQ�LQYHVWLJDWHG�ZLWKLQ�WKH�WRSLFV�RI�GHVWLQDWLRQ
VHOHFWLRQ�RU�WKH�WUDYHO�GHFLVLRQ�SURFHVV��:RRGVLGH��6KHU�
UHOO��������0RXWLQKR��������*RRGDOO���������ZKHUH� WKH
DZDUHQHVV� RI� D� WRXULVP� GHVWLQDWLRQ� LV� WUHDWHG� DV� D� ILUVW
DQG� QHFHVVDU\� VWHS� OHDGLQJ� WR� D� GHVWLQDWLRQ� YLVLWDWLRQ�
EXW�LW�LV�QRW�D�VXIILFLHQW�RQH��0LOPDQ��3L]DP���������(YHQ
OHVV� UHVHDUFK� LQWHUHVW� KDV� EHHQ�SDLG� WR� WKH� OR\DOW\� FRQ�
FHSW�RI�D�WRXULVP�GHVWLQDWLRQ��ZKHUH�VRPH�VWXGLHV��*LWHO�
VRQ�� &URPSWRQ�� ������ )DNH\H�� &URPSWRQ�� ������ 5\DQ�
������ %LJQH�� 6DQFKH]�� 6DQFKH]�� ������ RQO\� SDUWO\� LQ�
FRUSRUDWH� VRPH�RI� WKH�PHDVXUHV� WKDW� LQGLUHFWO\� LQGLFDWH
WKH�OR\DOW\�FRQFHSW��2SSHUPDQQ��������VKDUHV�WKH�VDPH
RSLQLRQ�LQ�KLV�VHPLQDO�ZRUN�RQ�WRXULVP�GHVWLQDWLRQ�OR\�
DOW\�� LQ� ZKLFK� KH� FODLPV� WKDW� WKLV� FRQFHSW� VKRXOG� QRW
DOVR�EH�QHJOHFWHG�IRU�D�WRXULVP�GHVWLQDWLRQ�EUDQG�

385326(

7KH� NH\� SXUSRVH� RI� WKH� TXDOLWDWLYH� UHVHDUFK� ZDV� WR
FODULI\� WKH� FXVWRPHU�EDVHG� EUDQG� HTXLW\� FRQFHSW� WKDW
ZLOO� EH� WKH� VXEMHFW� RI� GHVFULSWLYH� DQG� FDXVDO� UHVHDUFK�
+RZHYHU��IRXU�GLPHQVLRQV�RI�FXVWRPHU�EDVHG�EUDQG�HT�
XLW\� FRQFHSWV� KDYH� EHHQ� WUDQVIHUUHG� IURP� WKH� DUHDV� RI
SURGXFW� DQG� VHUYLFHV� EUDQGV� DQG� DUH� DOVR� SURSRVHG� IRU
WKH�WRXULVP�GHVWLQDWLRQ�EUDQG��%HFDXVH�QR�RWKHU�DXWKRUV¤
LQ� WKH� WRXULVP�GHVWLQDWLRQ�DUHD�KDYH�HPSOR\HG� WKH�SUR�
SRVHG� IRXU� GLPHQVLRQV�� WKH� PDLQ� TXHVWLRQ� DULVHV� DV� WR
ZKHWKHU� DOO� IRXU� GLPHQVLRQV� FDQ� DOVR� EH� SHUFHLYHG� IRU
RXU� DQDO\]HG� EUDQG�� 7KHUHIRUH�� ZH� VRXJKW� WR� REWDLQ� D
JUHDWHU�LQVLJKW�LQWR�DQG�XQGHUVWDQGLQJ�RI�HDFK�RI�WKH�GL�
PHQVLRQV� DV�SHUFHLYHG� IURP� WKH� WRXULVW¤V�SRLQW�RI� YLHZ�
$SDUW� IURP� WKH� IRXU� SURSRVHG� GLPHQVLRQV� RI� WKH� FXV�
WRPHU�EDVHG�EUDQG�HTXLW\�FRQFHSW��WKH�ILIWK�FRQWHQW�DUHD
RI�GLVFXVVLRQ�ZDV� WKH� WRSLF�RI� LQIRUPDWLRQ�VRXUFHV��7KH
VHFRQG�NH\�SXUSRVH�RI�WKH�UHVHDUFK�LQYROYHG�LGHQWLI\LQJ
WKH� YDULDEOHV� RI� WKH� SURSRVHG� GLPHQVLRQV�� HVSHFLDOO\
WKRVH� WKDW� KDYH� QRW� EHHQ� H[WHQVLYHO\� LQYHVWLJDWHG
�DZDUHQHVV��OR\DOW\��RU�ZKLFK�KDYH�EHHQ�LQFOXGHG�ZLWKLQ
RWKHU� LQYHVWLJDWLRQ� WRSLFV� �TXDOLW\� GLPHQVLRQ��� $FFRUG�
LQJO\��ZH�ZLOO� VSHFLDOO\�FRQVLGHU�ZKHUH� WR� HVWDEOLVK� WKH
ERXQGDU\�EHWZHHQ�LPDJH�DQG�TXDOLW\�GLPHQVLRQV�

7KHUHIRUH��IXUWKHU�UHVHDUFK�TXHVWLRQV�DUH�GLVFXVVHG�
�� WKH� WRXULVP� GHVWLQDWLRQ� SKHQRPHQD� SHUFHSWLRQ� LQ

WKH�H\HV�RI�SRWHQWLDO�WRXULVWV�
�� WKH� SHUFHSWLRQ� RI� HDFK� SURSRVHG� GLPHQVLRQ� RI

FXVWRPHU�EDVHG� EUDQG� HTXLW\� DQG� SRVVLEOH� VHOHFWLRQ� RI
YDULDEOHV�

��WKH�W\SH�DQG�LPSRUWDQFH�RI�LQIRUPDWLRQ�VRXUFHV�
��IL[LQJ�WKH�ERXQGDULHV�EHWZHHQ�D�WRXULVP�GHVWLQDWLRQ

LPDJH�DQG�WKH�SHUFHLYHG�TXDOLW\�GLPHQVLRQ��DQG
�� WKH� WRXULVW� SHUFHSWLRQ� RI� WKH� WRXULVP� GHVWLQDWLRQ

OR\DOW\� GLPHQVLRQV� ZLWKRXW� D� SUHYLRXV� YLVLWDWLRQ� DQG
SRWHQWLDO�YDULDEOHV�IRU�LWV�PHDVXUHPHQW�

0(7+2'2/2*<

4XDOLWDWLYH� UHVHDUFK� WHFKQLTXHV� KDYH� DOUHDG\� EHHQ
HPSOR\HG�LQ�SUHYLRXV�EUDQG�HTXLW\�VWXGLHV��:ULJKW��1DQ�
FDUURZ���������%HVLGHV� IRFXV�JURXSV�� LQ�GHSWK� LQWHUYLHZV
DUH�RQH�RI�WKH�PRVW�FRPPRQO\�XVHG�WHFKQLTXHV�LQ�WKH�GL�
UHFW� TXDOLWDWLYH� UHVHDUFK� SURFHGXUH� �&DOGHU�� ������ )HUQ�
����E��������*UHHQEDXP��������0DOKRWUD��������$DNHU�
.XPDU��'D\���������$OWKRXJK�WKHUH�DUH�PDQ\�DGYDQWDJHV
DQG� GLVDGYDQWDJHV� RI� HDFK� WHFKQLTXH�� WKHUH� LV� QR� FRP�
PRQ� DJUHHPHQW� EHWZHHQ� WKH� DXWKRUV� DV� WR�ZKLFK� WHFK�
QLTXH�JHQHUDWHV�EHWWHU�LGHDV�DQG�FDQ�EH�UHJDUGHG�DV�VXSH�
ULRU��7KH� DSSURSULDWHQHVV�RI� WKH� WHFKQLTXH� DOVR�GHSHQGV
RQ�WKH�UHVHDUFK�SUREOHP�DQG�LWV�FRQFHSWXDO�QDWXUH�

*UHHQEDXP� �������FLWHG� VHYHUDO�DGYDQWDJHV�RI� LQGL�
YLGXDO� �RQH�WR�RQH�� LQWHUYLHZV� YHUVXV� WKH� IRFXV� JURXSV
WHFKQLTXH�� IOH[LELOLW\�� FRQILGHQWLDOLW\�� SXULW\�� GHSWK� RI
LQIRUPDWLRQ�� SRUWDELOLW\� DQG� LQGLYLGXDO� IRFXV�� )RU� KLP�
WKHUH�DUH�DOVR�GLVDGYDQWDJHV�RI�LQWHUYLHZ�WHFKQLTXHV�WKDW
DUH�PRVWO\�UHIOHFWHG�LQ�FRVW�DQG�WLPH�GLPHQVLRQV�DQG�WKH
FOLHQW¤V� LQYROYHPHQW� ZLWK� WKH� WHFKQLTXH�� 7KH� WLPH� DQG
FRVW�GLPHQVLRQV�DUH� SUREDEO\� WKH�PRVW� HYLGHQW� UHDVRQV
ZK\� IRFXV� JURXSV� DUH� XVHG� PRVW� RIWHQ� �*UHHQEDXP�
������ DQG� DUH� SRSXODU� �)HUQ�� ����D�� ����E�� �����
PHWKRGV� RI� TXDOLWDWLYH� UHVHDUFK��'HVSLWH� LWV� SRSXODULW\�
LQ�KLV�LQYHVWLJDWLRQ�)HUQ������D��FDPH�WR�WKH�FRQFOXVLRQ
WKDW� LQ�GHSWK� LQWHUYLHZV� SURYLGH� D� ORQJHU� OLVW� RI� LGHDV
DQG� WKRXJKWV� DERXW� D� UHODWLYHO\� FRPSOH[� FRQFHSW� DQG
WKHUHIRUH� VXJJHVWHG� SUHIHUULQJ� WKH� LQ�GHSWK� LQWHUYLHZ
WHFKQLTXH�ZKHQ�H[DPLQLQJ�FRPSOH[�FRQFHSWV�

:LWK� WKH� DLP� RI� XQGHUVWDQGLQJ� WKH� FXVWRPHU�EDVHG
EUDQG�HTXLW\�FRQFHSW�RI�D�WRXULVP�GHVWLQDWLRQ�EHWWHU��LQ�
GHSWK�LQWHUYLHZV�ZLWK�SRWHQWLDO�WRXULVWV�ZHUH�FRQGXFWHG�
7KH�SDUWLFLSDQWV�ZHUH� VHOHFWHG� IURP� WKH� JURXS�RI� LQWHU�
QDWLRQDO�VWXGHQWV��7KH� WDUJHW�JURXS�RI� WKLV� UHVHDUFK�ZDV
HLWKHU�XQGHUJUDGXDWH�RU�SRVWJUDGXDWH�VWXGHQWV��7ZR�FUL�
WHULD� ZHUH� FRQVLGHUHG� LQ� WKH� VDPSOH� VHOHFWLRQ�� WKH� QD�
WLRQDOLW\� RI� SDUWLFLSDQWV� DQG� WKH� SDUWLFLSDQWV¤� SUHYLRXV
WUDYHO� H[SHULHQFHV�� 6LQFH�ZH�ZDQWHG� WR� REWDLQ� WRXULVWV¤
RSLQLRQV� UHJDUGOHVV� RI� WKHLU� FXOWXUH�� LQGLYLGXDOV� IURP
GLIIHUHQW�FRXQWULHV�ZHUH� LQYLWHG� WR�SDUWLFLSDWH��$Q�DGGL�
WLRQDO�FULWHULRQ�IRU�WKH�VHOHFWLRQ�RI�SDUWLFLSDQWV�ZDV�WKHLU
SUHYLRXV� WUDYHO� H[SHULHQFH��$OWRJHWKHU�� WZHOYH� SRWHQWLDO
WRXULVWV� ZHUH� HQFRXUDJHG� WR� SDUWLFLSDWH� LQ� WKH� LQWHU�
YLHZLQJ�SURFHVV�

+DOI� WKH� UHVSRQGHQWV� ZHUH�PDOHV� DQG� KDOI� ZHUH� IH�
PDOHV�� 6L[� FDPH� IURP� (XURSHDQ� FRXQWULHV�� WKUHH� IURP
(DVW� $VLD� DQG� WKH� 3DFLILF�� WZR� IURP� WKH� $PHULFDV� DQG
RQH�IURP�WKH�0LGGOH�(DVW��7KUHH�ZHUH�EHWZHHQ����WR���
\HDUV�RI�DJH��VL[�IURP����WR�����ZKHUHDV�WKH�UHVW��WKUHH�RI
WKHP��ZHUH�EHWZHHQ����DQG����\HDUV�ROG��)LYH�RI� WKHP
ZHUH� VWXGHQWV�� ZKLOH� VHYHQ� RI� WKHP� ZHUH� HPSOR\HG�
7KH\�SUHIHU�WR�WUDYHO�ZLWK�WKHLU�SDUWQHUV�RU�IDPLOLHV��ZLWK
RU�ZLWKRXW�WKH�KHOS�RI�D�WUDYHO�DJHQW�RU�WRXU�RSHUDWRU��2Q
DYHUDJH��WKH\�KDYH�YLVLWHG�DURXQG�ILIWHHQ�GLIIHUHQW�FRXQ�
WULHV�DQG�KDYH�SULPDULO\�WUDYHOHG�IRU�KROLGD\�UHDVRQV�
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$�WRSLF�JXLGH�ZDV�XVHG�WR�VWHHU�WKH�RYHUDOO�LQWHUYLHZ
SURFHVV�� 7KLV� JXLGH� ZDV� RULJLQDOO\� SUHSDUHG� LQ� (QJOLVK
DQG�WKHQ�WUDQVODWHG�E\�D�SURIHVVLRQDO�ODQJXDJH�WUDQVODWRU
LQWR�*HUPDQ��%RWK�ODQJXDJH�SRVVLELOLWLHV�ZHUH�RIIHUHG�WR
SDUWLFLSDQWV� LQ� WKH� LQWHUYLHZ�SURFHVV�� (LJKW� UHVSRQGHQWV
FKRVH�WR�DQVZHU�LQ�(QJOLVK�DQG�IRXU�LQ�*HUPDQ��7KH�LQ�
WHUYLHZ�TXHVWLRQV�DVNHG�DERXW� WKH� UHVSRQGHQWV¤�SHUFHS�
WLRQV�RI�WKH�WRXULVP�GHVWLQDWLRQ�SKHQRPHQRQ��HVSHFLDOO\
WKHLU�SHUFHSWLRQ�RI�SURSRVHG�FXVWRPHU�EDVHG�EUDQG�HT�
XLW\� IRU� WRXULVP� GHVWLQDWLRQ� GLPHQVLRQV�� 7KH� LQWHUYLHZ
DOVR� SRVHG� TXHVWLRQV� UHJDUGLQJ� WKH� UHVSRQGHQWV¤� WUDYHO
FKDUDFWHULVWLFV� DQG� VRFLR�GHPRJUDSKLF� GHWDLOV�� 7KH� LQ�
WHUYLHZV� ZHUH� SHUIRUPHG� E\� D� VNLOOHG� LQWHUYLHZHU� ZKR
ZDV� IOXHQW� LQ� ERWK� (QJOLVK� DQG� *HUPDQ�� 3DUWLFLSDQWV
ZHUH�HQFRXUDJHG�WR�WDON�IUHHO\��ZLWKRXW�DQ\�LQWHUUXSWLRQ
RQ� WKH� LQWHUYLHZHU¤V� SDUW�� ,Q� H[DPSOHV� ZKHUH� JUHDWHU
FODULILFDWLRQ� ZDV� QHHGHG�� DGGLWLRQDO� TXHVWLRQV� ZHUH
DVNHG��7KH�LQWHUYLHZV�ZHUH�FDUULHG�RXW�XVLQJ�D�ODGGHULQJ
WHFKQLTXH� �$DNHU�� .XPDU�� 'D\�� ������ 0DOKRWUD�� �����
ZLWK� WKH� DLP� WR� SUREH� LQWR� D� WRXULVW¤V� GHHS� XQGHUO\LQJ
SV\FKRORJLFDO� DQG� HPRWLRQDO� UHDVRQV� WKDW� DIIHFW� WKHLU
LQWHQWLRQ� WR� YLVLW� D� WRXULVP� GHVWLQDWLRQ�� +DYLQJ� WKLV� LQ
PLQG�� ZH� DOVR� FKRVH� WKH� YHQXH� IRU� WKH� LQWHUYLHZV�� $
FDIHWHULD�LQ�WKH�FLW\�FHQWHU�ZLWK�PDQ\�PRWLIV�RI�WUDYHOLQJ
WKURXJK�GLIIHUHQW�FRXQWULHV�ZDV�VHOHFWHG�DV�D�UHDVRQDEOH
SODFH� IRU� WKH� LQWHUYLHZV�� %HFDXVH� WKH�PRVW� DSSURSULDWH
WLPH� IRU� LQWHUYLHZLQJ� LQ� WKLV� FDIHWHULD�ZDV� DURXQG�PLG�
GD\��DOO�LQWHUYLHZV�ZHUH�FRQGXFWHG�IURP����DP�WR���SP�
7KH� LQWHUYLHZV� ZHUH� UHFRUGHG� DQG� VXEVHTXHQWO\� WUDQ�
VFULEHG��7KH�OHQJWK�RI�LQWHUYLHZV�YDULHG�IURP����PLQXWHV
WR�RYHU���KRXUV��7KH�W\SLFDO�RYHUDOO�OHQJWK�RI�LQWHUYLHZV
ZDV�DURXQG���KRXU�DQG����PLQXWHV�

&RQWHQW� DQDO\VLV� ZDV� FRQGXFWHG� LQGHSHQGHQWO\� E\
WZR� UHVHDUFKHUV�� 7KH� FRQWHQW� SDUW� RI� WKH� DQDO\VLV� ZDV
FOHDUO\� VSHFLILHG� DQG� FRQVLVWHG� RI� ILYH� GLVFXVVHG� DUHDV�
7KH� PDLQ� SXUSRVH� RI� WKH� UHVHDUFK� ZDV� WR� LGHQWLI\� WKH
GLPHQVLRQV� �DZDUHQHVV�� LPDJH�� TXDOLW\�� OR\DOW\� DQG
VRXUFHV�RI� LQIRUPDWLRQ��� ,Q� WKH� VHFRQG�SDUW�� WKH�DXWKRUV
KDG� WR� DJJUHJDWH� SRWHQWLDO� YDULDEOHV� IRU� HDFK� SURSRVHG
GLPHQVLRQ�GXH�WR�OLQNV�ZLWK�WKH�SUHYLRXV�OLWHUDWXUH��7KH
WZR�WKHQ�FRPSDUHG�WKHLU�DQDO\VHV�UHODWLYH�WR�WKH�VHW�SXU�
SRVHV�� $FFRUGLQJ� WR� VXJJHVWLRQV� �0LOHV�� +XEHUPDQ�
������� WKH�GLIIHUHQFHV�EHWZHHQ� WKH� WZR�VHWV�RI� UHVHDUFK
ZHUH�UHVROYHG�WKURXJK�GLVFXVVLRQ�

5(68/76

5HIOHFWLQJ� WKH� FKLHI� DLP� RI� WKH� UHVHDUFK�� QDPHO\� WR
FODULI\� WKH� FXVWRPHU�EDVHG� EUDQG� HTXLW\� FRQFHSW� IRU� D
WRXULVP� GHVWLQDWLRQ�� ZKLFK�ZDV� IXUWKHU� XVHG� WR� LQYHVWL�
JDWH�6ORYHQLD�DV�D� WRXULVP�GHVWLQDWLRQ�� WZHOYH�SRWHQWLDO
WRXULVWV� ZHUH� HQFRXUDJHG� WR� GHILQH� WKHLU� LQWHUSUHWDWLRQ
DQG� SHUFHSWLRQ� RI� WRXULVP� GHVWLQDWLRQ� SKHQRPHQD�� $W
WKH� EHJLQQLQJ�� UHVSRQGHQWV� ZHUH� DVNHG� WR� DQVZHU� WKH
TXHVWLRQ�� £+RZ�ZRXOG�\RX�GHVFULEH� WRXULVP�GHVWLQDWLRQ
SKHQRPHQD"�3OHDVH� WU\� WR�PHQWLRQ�DOO�FKDUDFWHULVWLFV�RU

DWWULEXWHV�WKDW�DUH�LPSRUWDQW�WR�\RX�LQ�HYDOXDWLQJ�D�WRXU�
LVP� GHVWLQDWLRQ"¤� $QVZHUV� WR� WKHVH� TXHVWLRQV� PRVWO\
FRQWDLQ� D� UDQJH� RI� WRXULVP�GHVWLQDWLRQ�DWWULEXWHV��+RZ�
HYHU�� VRPH� UHVSRQGHQWV�PHQWLRQHG� RQO\� D� IHZ� GHVWLQD�
WLRQ�DWWULEXWHV�ZKLOH�RWKHUV�LQFOXGHG�PDQ\�LPSRUWDQW�DV�
SHFWV� LQ� WKHLU� WRXULVP�GHVWLQDWLRQ�HYDOXDWLRQ��7KHUHIRUH�
WKH�QXPEHU�RI�DWWULEXWHV�PHQWLRQHG�YDULHG�IURP���WR����
)URP�WKH�FRQWHQW�DQDO\VLV�RI�WKH�DERYHPHQWLRQHG�DWWULE�
XWHV� LW� LV� DOVR� HYLGHQW� WKDW� D� UHVSRQGHQW¤V� VSHFLILF� DQG
QDUURZ�LPSRUWDQW�DWWULEXWHV�DOVR�YDULHG�DFFRUGLQJ�WR�WKH
UHVSRQGHQW¤V�ZD\�RI� OLIH��+HQFH�� VSRUWV�RULHQWHG�SHRSOH
PHQWLRQHG� YHU\� GHWDLOHG� GHVWLQDWLRQ� FKDUDFWHULVWLFV� WKDW
DUH� LPSRUWDQW� IRU� GLIIHUHQW� VSRUWV� DFWLYLWLHV� �OLNH� ZLQG�
ZDYHV�� VQRZ�DQG� VR�RQ���0RVWO\� LQ� WKH� VDPH�ZD\�� WZR
UHVSRQGHQWV�ZHUH�GHHSO\�LQWHUHVWHG�LQ�FXOWXUH�DQG�RQH�RI
WKHP� LQ� KLVWRU\�� 7KHUHIRUH�� WKH\� GHVFULEHG� LQ� GHWDLO� WKH
VR�FDOOHG�FXOWXUDO� DQG�KLVWRULFDO�GHVWLQDWLRQ� FKDUDFWHULV�
WLFV�� $OWKRXJK� WKH� UHVSRQGHQWV� HQXPHUDWHG� D� UDQJH� RI
GLIIHUHQW� GHVWLQDWLRQ� DWWULEXWHV� DQG� GLIIHUHQW� ZRUGV� DQG
H[SUHVVLRQV�ZHUH�PHQWLRQHG�LQ�WKH�SURFHVV��DOO�DWWULEXWHV
FDQ�EH�SODFHG�LQWR�RQH�FDWHJRU\�DOUHDG\�SUHVHQWHG�LQ�WKH
SUHYLRXV� DQDO\VLV� �7DEOH� ���� +RZHYHU�� LW� LV� LQWHUHVWLQJ
WKDW� WKUHH� UHVSRQGHQWV� PHQWLRQHG� VRPH� DWWULEXWHV� LQ
FRQQHFWLRQ� ZLWK� TXDOLW\� �L�H�� VHUYLFH� TXDOLW\�� TXDOLW\� RI
DFFRPPRGDWLRQ��TXDOLW\�RI�LQIUDVWUXFWXUH��

$IWHU� GHVFULELQJ� WKH� WRXULVP� GHVWLQDWLRQ� SHUFHSWLRQ�
UHVSRQGHQWV� ZHUH� DVNHG� PRUH� GHWDLOHG� TXHVWLRQV� RUL�
HQWHG�DW�DQ�LQWHUSUHWDWLRQ�RI�HDFK�FXVWRPHU�EDVHG�EUDQG
HTXLW\� FRQFHSW� IRU� D� WRXULVP� GHVWLQDWLRQ� GLPHQVLRQ�
)LUVW�� ZH� LQYHVWLJDWHG� WKH� DZDUHQHVV� GLPHQVLRQ� DQG
SRVHG�WKH�IROORZLQJ�TXHVWLRQ��£:KLFK�FRQGLWLRQV�VKRXOG
EH� IXOILOOHG� IRU�\RX� WR� WKLQN�\RX�DUH�DZDUH�RI�D� VSHFLILF
WRXULVP�GHVWLQDWLRQ"¤� ,QVWHDG�RI�DQVZHUV��ZH� UHFHLYHG�D
TXHVWLRQ�LQ�UHVSRQVH�IURP�WHQ�RXW�RI� WKH�WZHOYH�UHVSRQ�
GHQWV��£%\�DZDUHQHVV�GR�\RX�PHDQ�WKDW�,�NQRZ�WKH�GHVWL�
QDWLRQ"¤� $IWHU� WKH� H[SODQDWLRQ� WKDW� ZH� KDG� WKH� VDPH
WKLQJV�LQ�PLQG�� WKH�UHVSRQGHQWV�H[SODLQHG�WKHLU�SHUFHS�
WLRQ� RI� GHVWLQDWLRQ� DZDUHQHVV�� (OHYHQ� UHVSRQGHQWV� EH�
OLHYHG� WKDW� DZDUHQHVV� FDQ�EH� H[SODLQHG� WKURXJK� UHFRJ�
QLWLRQ� RI� WKH� GHVWLQDWLRQ¤V� QDPH�� 7KUHH� RI� WKHP� DOVR
DGGHG�QDPH�UHFRJQLWLRQ�LQ�FRPSDULVRQ�WR�RWKHU�GHVWLQD�
WLRQV�� )XUWKHU�� HLJKW� RI� WKHP� DOVR� EHOLHYHG� WKH\� VKRXOG
KDYH� VRPH�RSLQLRQ� DERXW� WKH� GHVWLQDWLRQ�� 7KLV� RSLQLRQ
ZDV�H[SODLQHG�HLWKHU�E\�LPDJLQLQJ�VRPH�RI�WKH�PRVW�LP�
SRUWDQW�GHVWLQDWLRQ�DWWULEXWHV��VHYHQ��DQG�RU�NQRZLQJ�WKH
JHRJUDSKLFDO� ORFDWLRQ� �ILYH� DQVZHUV��� $IWHU� WKH� UHVSRQ�
GHQWV�H[SODLQHG�GHVWLQDWLRQ�DZDUHQHVV��ZH�DVNHG�WKHP�D
IXUWKHU� TXHVWLRQ�� £'R� \RX� EHOLHYH� D� SUHYLRXV� YLVLW� LV� D
QHFHVVDU\� FRQGLWLRQ� IRU� GHVWLQDWLRQ� DZDUHQHVV"¤� $OO� RI
WKHP�DJUHHG�WKDW�YLVLWLQJ�WKH�GHVWLQDWLRQ�LV�GHILQLWHO\�QRW
D�FRQGLWLRQ�RI�DZDUHQHVV��7KUHH�RI� WKHP�DOVR�H[SODLQHG
WKHLU�RSLQLRQV�ZLWK�LQGLYLGXDO�H[DPSOHV��+RZHYHU�� WKH\
ZHUH� GHILQLWHO\� FRQYLQFHG� WKDW� WKH\� KDYH� NQRZOHGJH
DERXW�PDQ\�GHVWLQDWLRQV�ZKLFK�WKH\�KDYH�QHYHU�YLVLWHG�
)XUWKHU��WKH\�OLVWHG�QXPHURXV�VRXUFHV��UHFRPPHQGDWLRQV
IURP� IULHQGV� DQG� UHODWLYHV�� DGV� RQ� WHOHYLVLRQ�� QHZV� RQ



$11$/(6�©�6HU��KLVW��VRFLRO��©����©������©��

0DMD�.21(à1,.�58==,(5��&/$5,)<,1*�7+(�&21&(37�2)�&86720(5�%$6('�%5$1'�(48,7<�)25�$�7285,60�'(67,1$7,21���������

���

WHOHYLVLRQ��ERRNV��PRYLHV�DQG�GRFXPHQWDU\� ILOPV�� LQWHU�
QHW�� EURFKXUHV�� IURP� ZKHUH� WKH\� UHFHLYHG� LQIRUPDWLRQ
DERXW�VSHFLILF�GHVWLQDWLRQV�

%HFDXVH� WKH� LPDJH� GLPHQVLRQ�ZDV� DOUHDG\� WKH� VXE�
MHFW� RI� GLVFXVVLRQ� DW� WKH� EHJLQQLQJ��ZH� GLG� QRW� LQYHVWL�
JDWH� WKLV� WRSLF�RQFH�DJDLQ��+RZHYHU��RXU� LQWHQWLRQ�ZDV
WR�GHOYH�GHHSHU�LQWR�WKH�UHODWLRQVKLS�EHWZHHQ�LPDJH�DQG
TXDOLW\� GLPHQVLRQV�� )LUVW�� VRPH� FXHV� IURP� SUHYLRXV� OLW�
HUDWXUH��%DNHU��&URPSWRQ��������ZHUH�JLYHQ�WKDW�WKH�WUD�
GLWLRQDOO\�GHYHORSHG�FRQFHSW� LQ� WKH� WRXULVP�GHVWLQDWLRQ
LPDJH� OLWHUDWXUH� DOVR� LQFOXGHV� WKH� TXDOLW\� GLPHQVLRQ�
)XUWKHU��D� VLJQ�RI� LQFRUSRUDWLQJ�TXDOLW\�GLPHQVLRQV�ZDV
SRLQWHG�RXW�E\� WKUHH� UHVSRQGHQWV��ZKLFK� LQ�GLVFXVVLRQV
RI�EURDGHU� WRXULVP�GHVWLQDWLRQ�DWWULEXWHV�ZHUH�DOVR�FRQ�
QHFWHG�ZLWK� WKH� WHUP�TXDOLW\��7KHUHIRUH��ZH� IRUPXODWHG
WKH� IROORZLQJ� TXHVWLRQV�� £+RZ�ZRXOG� \RX� GHVFULEH� WKH
WHUP�TXDOLW\�IRU�D�WRXULVP�GHVWLQDWLRQ"�:KLFK�TXDOLW\�DW�
WULEXWHV�DUH�LPSRUWDQW� IRU�\RX� LQ� WKH�SURFHVV�RI�HYDOXDW�
LQJ� D� GHVWLQDWLRQ"¤� 7HQ� UHVSRQGHQWV� LPPHGLDWHO\� DQ�
VZHUHG� WKDW� WKH\�DOUHDG\� LQFOXGHG� WKH�TXDOLW\� DWWULEXWHV
DW� WKH�EHJLQQLQJ�RI� WKH�FRQYHUVDWLRQ��2QH�RI� WKHP�DOVR
DVNHG��¡+DYHQ¢W�ZH�DOUHDG\�VSRNHQ�DERXW�WKH�TXDOLW\�LV�
VXH"¢� 'R� \RX� UHPHPEHU� WKDW� ,� HYHQ� XVHG� WKH� ZRUGV
¡TXDOLW\� RI¢"¢� *HQHUDOO\�� UHVSRQGHQWV� VKDUH� WKH� RSLQLRQ
WKDW� TXDOLW\� LV� DQ� LPSRUWDQW� LVVXH� LQ� WKH� GHVWLQDWLRQ
HYDOXDWLRQ� DQG� VHOHFWLRQ� SURFHVV�� ¡%HDXWLIXO� QDWXUH� DQG
DWWUDFWLRQV�DUH�LPSRUWDQW�LQ�GHVWLQDWLRQ�VHOHFWLRQ��EXW�WKH
TXDOLW\� OHYHO� LQ�GHVWLQDWLRQ� FRXQWV� DV�ZHOO�� )RU�PH� LW� LV
LPSRUWDQW� WKDW� WKH�GHVWLQDWLRQ�KDV� D�JRRG� LQIUDVWUXFWXUH
DQG�DFFRPPRGDWLRQ�WR�VWD\�LQ¢��2Q�WKH�FRQWUDU\��WZR�UH�
VSRQGHQWV�SRLQWHG�RXW�WKH\�GR�QRW�FRQQHFW�TXDOLW\�ZLWK
D� WRXULVP�GHVWLQDWLRQ�� 7KHUHIRUH��ZH�DVNHG� WKHP� WR�H[�
SODLQ� WKLV� LQ�PRUH�GHWDLO�RU�SHUKDSV� WKURXJK�D�FRQFUHWH
H[DPSOH�� ¡)RU�PH� LW� LV� WRWDOO\� XQLPSRUWDQW� ZKHWKHU� WKH
URRP�LV�ELJ�DQG�EHDXWLIXO��ZKHWKHU�LW�LV�FOHDQ��ZKHWKHU�,
JHW�FOHDQ�WRZHOV�HYHU\�GD\����$FWXDOO\��,�DP�QRW�VHQVLWLYH
WR�WKHVH�LVVXHV��)RU�PH�LW�LV�UHDOO\�PXFK�PRUH�LPSRUWDQW
WKDW�,�YLVLW�IDQWDVWLF�PXVHXPV��H[KLELWLRQV��IHVWLYDOV���¢��,Q
DGGLWLRQ�� WKH� RWKHU� UHVSRQGHQW� DQVZHUHG� LQ� WKH� VDPH
ZD\��¡:KHQ�,�ZDV�LQ�,QGLD��WKHLU�WUDQVSRUW�V\VWHPV�GLGQ¢W
ERWKHU�PH��$FWXDOO\�� ,�HQMR\HG�WKH�FURZGHG�EXVVHV�� IXOO
RI�SHRSOH��2N��WKH�VPHOO�ZDVQ¢W�YHU\�QLFH�EXW�,�HQMR\HG
HDFK� MRXUQH\� RQ� WKHLU� EXVVHV� D� ORW�¢� )ROORZLQJ� WKH� DQ�
VZHUV� RI� RXU� UHVSRQGHQWV�� ZH� FDQ� GHILQLWHO\� FRQFOXGH
WKDW�D�WRXULVW¤V�SHUFHSWLRQ�RI�D�GHVWLQDWLRQ�DOVR�LQFOXGHV�D
TXDOLW\�GLPHQVLRQ�HYHQ� WKRXJK� WKLV�DVSHFW�KDV�EHHQ� LJ�
QRUHG�LQ�SUHYLRXV�OLWHUDWXUH�

7RXULVP� GHVWLQDWLRQ� OR\DOW\� ZDV� WKH� ODVW� FXVWRPHU�
EDVHG�EUDQG�HTXLW\�FRQFHSW�WR�EH�GLVFXVVHG��$W�WKH�VWDUW
ZH�SRVHG�WKH�TXHVWLRQ��£+RZ�ZRXOG�\RX�GHVFULEH�\RXU�
VHOI�DV�EHLQJ�OR\DO�WR�D�VSHFLILF�WRXULVP�GHVWLQDWLRQ"¤�$OO
UHVSRQGHQWV�EHOLHYHG�OR\DOW\�FDQ�EH�H[SODLQHG�E\�SUHYL�
RXV� YLVLWV� WR� D� GHVWLQDWLRQ��2QH� GHVFULEHG� KLPVHOI� DV� D
OR\DO� WRXULVW� EHFDXVH� KH� YLVLWV� D� SDUWLFXODU� GHVWLQDWLRQ
QHDUO\�HYHU\�\HDU��+RZHYHU��IRXU�UHVSRQGHQWV�VSRQWDQH�
RXVO\�FRQVLGHUHG�D�IXWXUH�LQWHQWLRQ�WR�YLVLW�D�GHVWLQDWLRQ

DV�D�SRVVLEOH�OR\DOW\�VLJQ�� ,Q�DGGLWLRQ��RQO\�WZR�UHVSRQ�
GHQWV�PHQWLRQHG� LQ� FRQYHUVDWLRQ� WKH� SRVVLELOLW\� RI� UHF�
RPPHQGLQJ� WKH� GHVWLQDWLRQ� WR� WKHLU� IULHQGV�� 7KHUHIRUH�
ZH� DVNHG� WKHP� WKH� PRUH� GHWDLOHG� TXHVWLRQ�� £'R� \RX
KDYH� D� KDELW� RI� UHFRPPHQGLQJ� D� GHVWLQDWLRQ� WR� \RXU
IULHQGV"� ,Q� ZKLFK� FLUFXPVWDQFHV� GR� \RX� UHFRPPHQG� D
GHVWLQDWLRQ�WR�\RXU�IULHQGV"¤�$OO�RI�WKHP�DJUHHG�WKDW�WKH\
KDYH� DOUHDG\� UHFRPPHQGHG� VRPH� GHVWLQDWLRQV� WR� WKHLU
IULHQGV�� 7KH�PRVW� FRPPRQO\� JLYHQ� UHDVRQ� �WHQ� UHVSRQ�
GHQWV�� IRU� UHFRPPHQGLQJ� D� GHVWLQDWLRQ� ZDV� WKHLU� VDWLV�
IDFWLRQ� DIWHU� KDYLQJ� YLVLWHG� WKH� GHVWLQDWLRQ�� +RZHYHU�
WZR�UHVSRQGHQWV�VDLG�WKH\�KDYH�WKH�KDELW�WR�UHFRPPHQG
D�GHVWLQDWLRQ�WR�WKHLU�IULHQGV�YHU\�RIWHQ�DQG�LQ�PDQ\�GLI�
IHUHQW� FLUFXPVWDQFHV��%HVLGHV� WKH� UHDVRQ�RI� EHLQJ� VDWLV�
ILHG�ZLWK�D�SUHYLRXV�YLVLW�� WKH\�DOVR�UHFRPPHQG�D�GHVWL�
QDWLRQ� ZKHQ� WKH\� UHDG� RU� ZDWFK� VRPHWKLQJ� LQWHUHVWLQJ
DERXW� D� WRXULVP� GHVWLQDWLRQ�� RU� ZKHQ� WKH\� UHFHLYH� D
JRRG� UHFRPPHQGDWLRQ� DERXW� D� GHVWLQDWLRQ� IURP� WKHLU
IULHQGV��,Q�DGGLWLRQ��ZH�DVNHG�WKH�WHQ�RWKHU�UHVSRQGHQWV
ZKHWKHU� WKH\� UHFRPPHQG�D� WRXULVP�GHVWLQDWLRQ�RQO\� LQ
WKH�FLUFXPVWDQFHV�RI�KDYLQJ�SUHYLRXVO\�YLVLWHG� LW��6L[�RI
WKHP� DJUHHG� WKDW� WKH\� KDYH� DOUHDG\� UHFRPPHQGHG� D
GHVWLQDWLRQ�WR�WKHLU�IULHQGV�DOWKRXJK�WKH\�KDYH�QRW�DFWX�
DOO\�YLVLWHG� LW� LQ� WKH�SDVW��2Q� WKH�FRQWUDU\�� IRXU� UHVSRQ�
GHQWV�PDGH�GHVWLQDWLRQ�UHFRPPHQGDWLRQV�RQO\�DIWHU�SUH�
YLRXVO\�YLVLWLQJ�D�GHVWLQDWLRQ�

,QIRUPDWLRQ� VRXUFHV� ZHUH� DQ� DGGLWLRQDO� GLVFXVVLRQ
WRSLF� RI� RXU� LQ�GHSWK� LQWHUYLHZV�ZLWK� SRWHQWLDO� WRXULVWV�
5HVSRQGHQWV� ZHUH� DVNHG� WKH� TXHVWLRQ� £:KLFK� W\SH� RI
LQIRUPDWLRQ�VRXUFHV�GR�\RX�SUHIHU�ZKHQ�JDWKHULQJ� WRXU�
LVP� GHVWLQDWLRQ� LQIRUPDWLRQ"¤� 0RVWO\� WKH� UHVSRQGHQWV
PHQWLRQHG�W\SLFDO� LQIRUPDWLRQ�VRXUFHV��ZLWK�DQ�HPSKD�
VLV�RQ� LQIRUPDWLRQ�JDWKHUHG� IURP� WKHLU� IULHQGV�DQG� UHOD�
WLYHV��79�QHZV�DQG�DGYHUWLVHPHQWV�� WUDYHO�DJHQWV�DQG�RU
WRXUV�RSHUDWRUV��EURFKXUHV�DQG�LQIRUPDWLRQ�JDWKHUHG�YLD
WKH� ,QWHUQHW�� +RZHYHU�� WHQ� UHVSRQGHQWV� EHOLHYHG� LW� LV
KDUG� WR� VWDWH� WKH� PRVW� LPSRUWDQW� VRXUFH� EHFDXVH� LQ
QHDUO\� DOO� FLUFXPVWDQFHV� WKH\�FRPELQHG�DW� OHDVW� WZR�RU
PRUH� GLIIHUHQW� VRXUFHV� WR� JDWKHU� DV� PXFK� LQIRUPDWLRQ
DERXW� D� GHVWLQDWLRQ� DV� SRVVLEOH�� 7KLV� GLYHUVLW\� RI� LQIRU�
PDWLRQ�JDWKHULQJ�FDQ�EH�UHSUHVHQWHG�WKURXJK�WKH�ZRUGV
RI�RQH� UHVSRQGHQW�� ¡,W� LV� TXLWH� KDUG� WR� VD\�ZKLFK� LQIRU�
PDWLRQ�VRXUFH�LV�WKH�PRVW�LPSRUWDQW��6RPHWLPHV�,�ZDWFK
WHOHYLVLRQ�DQG�VHH�D�IDQWDVWLF�SODFH�VLJKWV�RU�D�EXLOGLQJ�,
DP�LQWHUHVWHG�LQ��6R�,�DVN�P\�IULHQGV�ZKHWKHU�WKH\�KDYH
DQ\�PRUH�LQIRUPDWLRQ�DERXW�WKDW�GHVWLQDWLRQ��2U�,� WU\�WR
ILQG� VRPH� LQIRUPDWLRQ� IURP�ERRNV�� <HV�� LQ� WKH� ODVW� IHZ
\HDUV�,�KDYH�DOZD\V�DOVR�VHDUFKHG�IRU�LQIRUPDWLRQ�YLD�WKH
,QWHUQHW�� $QG� WKHQ� ,� JR� EDFN� WR� VHDUFK� IRU� VRPH� DGGL�
WLRQDO�GDWD�LQ�VSHFLDOL]HG�QHZVSDSHUV��%XW��DV�,�WROG�\RX�
ODVW�WLPH�WKH�SURFHVV�ZDV�WRWDOO\�GLIIHUHQW��,�MXVW�ZHQW�WR�D
WRXULVW� RIILFH� DQG� ERRNHG� D� YDFDWLRQ�� 3HUKDSV� ,� DOVR
DVNHG�P\� IULHQGV� WR� JLYH� PH� VRPH� DGGLWLRQDO� LQIRUPD�
WLRQ�¢

$W�WKH�HQG�RI�WKH�LQ�GHSWK�LQWHUYLHZV��ZH�DVNHG�HDFK
UHVSRQGHQW� WR� GHFLGH�ZKLFK� RI� WKH� ��� SURSRVHG� DWWULE�
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XWHV� UHSUHVHQWHG�TXDOLW\� DWWULEXWHV� LQ� WKHLU�RSLQLRQ�� 7KH
DWWULEXWHV�ZHUH� SUHSDUHG�ZLWK� UHIHUHQFH� WR� SUHYLRXV� OLW�
HUDWXUH� �7DEOH� ��� DQG�ZHUH� WR� VRPH� H[WHQW� DGMXVWHG� IRU
RXU� LQYHVWLJDWHG� WRXULVP�GHVWLQDWLRQV� WKDW�ZHUH� VHOHFWHG
IRU� IXUWKHU� TXDQWLWDWLYH� UHVHDUFK�� 7KH� DWWULEXWHV� ZHUH
ZULWWHQ�RQ�D� OLVW�RI�SDSHU��(DFK�UHVSRQGHQW�KDG� WR� LQGL�
FDWH� WKRVH� DWWULEXWHV� WKDW� ZHUH�� LQ� WKHLU� RSLQLRQV�� SHU�
FHLYHG� DV� TXDOLW\� RQHV�� 7KH� TXDOLW\� YDULDEOHV� DUH� SUH�
VHQWHG�LQ�7DEOH����+RZHYHU��ZH�GHFLGHG�WR�LQFOXGH�RQO\
WKRVH�YDULDEOHV�ZKLFK�ZHUH�LQGLFDWHG�DW�OHDVW�E\�QLQH�UH�
VSRQGHQWV��)XUWKHU��ZH�HQFRXUDJHG�WKHP�WR�H[SODLQ�WKHLU
GHFLVLRQ�LQ�GHWDLO�

7DEOH����4XDOLW\� YDULDEOHV� LQGLFDWHG� VLJQHG�E\� UHVSRQ�
GHQWV�
7DEHOD����6SUHPHQOMLYNH�NDNRYRVWL�� NL� VR� MLK� L]EUDOL� DQ�
NHWLUDQL�

9$5,$%/( 180%(5�2)
5(6321'(176

8QSROOXWHG�HQYLURQPHQW
$FFRPPRGDWLRQ
,QIUDVWUXFWXUH
&OHDQOLQHVV
3HUVRQDO�VDIHW\
/RFDO�IRRG�FXLVLQH
3ULFHV�RI�WRXULVP�VHUYLFHV
6HUYLFH�TXDOLW\
(DVH�RI�FRPPXQLFDWLRQ
9DOXH�IRU�PRQH\

���
��
��
��
��
���
��
��
��
��

6RXUFH��WKH�TXDOLWDWLYH�UHVHDUFK�,QYHVWLJDWLRQ�RI�WKH�'LPHQVLRQV�RI
WKH�&XVWRPHU�EDVHG�%UDQG�(TXLW\�RI�D�7RXULVP�'HVWLQDWLRQ�

$OO� WZHOYH� UHVSRQGHQWV� ZHUH� FOHDUO\� FRQYLQFHG� WKDW
WKH\� SHUFHLYHG� DFFRPPRGDWLRQ�� LQIUDVWUXFWXUH�� FOHDQOL�
QHVV��SHUVRQDO�VDIHW\�DQG�VHUYLFH�TXDOLW\�DV�TXDOLW\�YDUL�
DEOHV�� ([FHSW� IRU� RQH�� DOO� RI� WKHP� WUHDWHG� WKH� SULFHV� RI
WRXULVP�VHUYLFHV�DV�D�TXDOLW\�YDULDEOH��)XUWKHU��WHQ�DJUHHG
WKDW�YDOXH�IRU�PRQH\�DQG�HDVH�RI�FRPPXQLFDWLRQ�UHSUH�
VHQW� D� TXDOLW\� YDULDEOH� LQ� WRXULVP� GHVWLQDWLRQ� FRQWHQW�
7KH� YDULDEOHV� DWWUDFWLQJ� OHDVW� DJUHHPHQW� IURP� WKH� SUR�
SRVHG� WHQ� YDULDEOHV� ZHUH� DQ� XQSROOXWHG� HQYLURQPHQW
DQG�ORFDO�IRRG�FXLVLQH��,Q�DGGLWLRQ��WKH�UHVSRQGHQWV�VDLG
WKH\�DOVR�KDYH�WKH�ELJJHVW�SUREOHPV�ZLWK�WKHLU�GHFLVLRQV
RQ�WKHVH�WZR�YDULDEOHV��¡<HV��DW�WKH�EHJLQQLQJ�,�ZDVQ¢W�VR
VXUH� ZKHWKHU� DQ� XQSROOXWHG� HQYLURQPHQW� LV� D� TXDOLW\
YDULDEOH��%XW��,�KDYH�DOUHDG\�GHFLGHG�WKDW�QDWXUH�LV�GHIL�
QLWHO\� DQ� LPDJH� YDULDEOH� VR� XQSROOXWHG� QDWXUH� LV� VRPH�
WKLQJ�VXSHULRU� WR� WKLV� LPDJH�DQG� WKHUHIRUH� ,� LQFOXGH� WKLV
YDULDEOH� ZLWKLQ� TXDOLW\� RQHV�¢� )XUWKHU�� RQH� RI� WKHP� UH�
ODWHG�WKH�YDULDEOH�RI�DQ�XQSROOXWHG�HQYLURQPHQW�ZLWK�WKH
YDULDEOH�RI�FOHDQOLQHVV� LQ�D�ZD\� ¡���DFWXDOO\�� LW� LV� VLPLODU
WR� FOHDQOLQHVV�� LVQ¢W� LW"¢� 7KHLU� H[SODQDWLRQV�RI� D� GHVWLQD�
WLRQ¤V�IRRG�RU�FXLVLQH�PRVWO\�KDG�WKH�VDPH�FRQQRWDWLRQV�
1LQH�RI� WKHP�FRQQHFWHG� WKH�YDULDEOH�RI� ORFDO� IRRG�DQG

FXLVLQH�ZLWK�WKH�VHUYLFH�VHFWRU��DV�D� UHVXOW�RI� ORFDO�SHR�
SOH¤V� ZRUN�� +RZHYHU�� WKH� YDULDEOH� RI� SHRSOH� ZDV� WKH
PRVW� VXUSULVLQJO\� UDQNHG� YDULDEOH�� 2Q� DYHUDJH�� TXDOLW\
VFLHQWLILF�OLWHUDWXUH�WUHDWV�KXPDQ�FDSLWDO� �SHRSOH��DV�RQH
RI�WKH�PRVW�LPSRUWDQW�SDUWV�RI�WKH�ZKROH�TXDOLW\�SURFHVV�
2Q� WKH�FRQWUDU\��RQO\� WKUHH� UHVSRQGHQWV� LQGLFDWHG�SHR�
SOH¤V� IULHQGOLQHVV� DV�D�TXDOLW\� YDULDEOH��ZKHUHDV�QLQH�RI
WKHP�EHOLHYHG�SHRSOH¤V�IULHQGOLQHVV�LV�DQ�LPDJH�SHUFHS�
WLRQ��7KHUHIRUH��ZH�RSHQHG�D�IXUWKHU�GLVFXVVLRQ�RQ�ZK\
WKH\� WUHDWHG� WKLV� DV� DQ� LPDJH� YDULDEOH�� 1LQH� RI� WKHP
WKRXJKW�WKH\�SHUFHLYHG�SHRSOH¤V�IULHQGOLQHVV�LQ�D�JHQHUDO
ZD\�� ¡6RPH� SHRSOH� �� QDWLRQV� �� DUH� IULHQGO\�� WKH\� DUH
RSHQ� WR� \RX� DV� WRXULVWV�� ZKLOH� RWKHUV� DUH� QRW� VR�� $O�
WKRXJK�VRPH� ORFDO�SHRSOH�DUH�QRW� VR� IULHQGO\�� WKH\�FDQ
VWLOO�SURYLGH�KLJK�VHUYLFH�TXDOLW\�¢

&21&/86,216

7KH� SDSHU� SUHVHQWV� WKH� UHVXOWV� RI� D� TXDOLWDWLYH� UH�
VHDUFK� ZKLFK� VHUYHG� DV� D� SUH�VWHS� LQ� IXUWKHU� PHDVXUH�
PHQW�LQVWUXPHQW�SUHSDUDWLRQV��.RQHáQLN��*DUWQHU�������
.RQHáQLN��5X]]LHU���������ZKLFK�ZDV�XVHG�WR�LQYHVWLJDWH
6ORYHQLD� DV� D� WRXULVP� GHVWLQDWLRQ�� 7KH� TXDOLWDWLYH� UH�
VHDUFK� ZDV�PDGH� ZLWK� WKH� DLP� RI� FODULI\LQJ� FXVWRPHU�
EDVHG�EUDQG�HTXLW\�IRU� WKH� WRXULVP�GHVWLQDWLRQ�FRQFHSW�
,Q� WKLV� SDUW� ZH� FORVHO\� IROORZHG� WKH� SUHYLRXV� UHVHDUFK
ILQGLQJV�IRU�GLIIHUHQW�W\SHV�RI�EUDQGV��EXW�ZH�DGDSWHG�RXU
GLVFXVVLRQ� WR� WKH� WRXULVP� GHVWLQDWLRQ� FRQFHSW�� $W� WKH
VDPH�WLPH��ZH�DOVR�SUHSDUHG�D�UHYLHZ�RI�WKH�WKHRUHWLFDO
EDFNJURXQG� DERXW� D� WRXULVP� GHVWLQDWLRQ�� $IWHU� WKDW� ZH
FRQGXFWHG� LQ�GHSWK� LQWHUYLHZV� ZLWK� SRWHQWLDO� WRXULVWV
DQG� WKHUHE\�JDWKHUHG� WKHLU�RSLQLRQV� DQG�SHUFHSWLRQV�RI
WRXULVP�GHVWLQDWLRQ�SKHQRPHQD�

7KH�PRVW� YDOXDEOH� ILQGLQJV�ZHUH� VHHQ� LQ� WKH� FODULIL�
FDWLRQ� RI� DOO� IRXU� SURSRVHG� GLPHQVLRQV�� )LUVW�� ZH� ZHUH
DEOH�WR�JDLQ�PRUH�LQVLJKWV�LQWR�WKH�DZDUHQHVV�DQG�OR\DOW\
GLPHQVLRQV��ZKLFK�KDYH�QRW�EHHQ�H[WHQVLYHO\�VWXGLHG�LQ
SUHYLRXV�WRXULVP�GHVWLQDWLRQ�VWXGLHV��7KH�GLVFXVVLRQ�ZLWK
SRWHQWLDO�WRXULVWV�UHDVVXUHG�XV�WKDW�LW�PDNHV�VHQVH�WR�DOVR
LQFRUSRUDWH� DZDUHQHVV� DQG� OR\DOW\� GLPHQVLRQV� LQ� WUDGL�
WLRQDOO\�LQYHVWLJDWHG�LPDJH�VWXGLHV��$QRWKHU�YHU\�LPSRU�
WDQW� ILQGLQJ� RI� WKLV� TXDOLWDWLYH� UHVHDUFK� LV� VHHQ� LQ� WKH
VHSDUDWLRQ� RI� WKH� SUHYLRXVO\� LQYHVWLJDWHG� LPDJH� GLPHQ�
VLRQ� LQWR� WZR�GLPHQVLRQV� �LPDJH�DQG�TXDOLW\���'UDZLQJ
RQ�WKH�RSLQLRQ�RI�WKH�WZHOYH�SRWHQWLDO�WRXULVWV��ZH�ZHUH
DEOH� WR� VHSDUDWH� DOO� SURSRVHG� YDULDEOHV� LQWR� HLWKHU� WKH
LPDJH� RU� TXDOLW\� GLPHQVLRQV�� $OO� WKHVH� LPSRUWDQW� FRQ�
FOXVLRQV� ZHUH� LQFRUSRUDWHG� LQ� WKH� SUHSDUDWLRQ� RI� YDUL�
DEOHV�IRU�HDFK�SURSRVHG�GLPHQVLRQ�

7KH�VWXG\�LV� LQWHUHVWLQJ�DOVR�IURP�WKH�SUDFWLFDO�SRLQW
RI� YLHZ�� 3UDFWLWLRQHUV� FDQ� JHW� DQ� LQVLJKW� KRZ� WRXULVWV
HYDOXDWH�D�GHVWLQDWLRQ�LQ�WKHLU�PLQGV��,Q�GHSWK�LQWHUYLHZV
JDYH�XV�D�GHWDLOHG�RSLQLRQ�DERXW�WRXULVWV¤�HYDOXDWLRQ�RI�D
GHVWLQDWLRQ��SDUWLFXODUO\� WKHLU�SHUFHSWLRQ�RI� WKH�DWWULEXWH
EDVHG� LWHPV� IRU�RXU�SURSRVHG�EUDQG�HTXLW\�GLPHQVLRQV�
3UDFWLFDO� LPSURYHPHQWV� DQG� WRXULVP� GHVWLQDWLRQ� PDU�
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NHWLQJ� VWUDWHJLHV� FDQ� WKHUHIRUH� VWUHVV� GLIIHUHQW� DWWULEXWH
EDVHG�LWHPV�IRU�LQYHVWLJDWHG�GHVWLQDWLRQV�

$OWKRXJK�WKH�H[SORUDWRU\�TXDOLWDWLYH�UHVHDUFK�JDYH�XV
LPSRUWDQW�LQIRUPDWLRQ�WR�DVVLVW�LQ�IXUWKHU�SUHSDUDWLRQ�RI�D
PHDVXUHPHQW� LQVWUXPHQW� IRU� WKH� FXVWRPHU�EDVHG� EUDQG
HTXLW\� RI� D� WRXULVP� GHVWLQDWLRQ�� LW� VKRXOG� EH� WUHDWHG� DV
WKH� ILUVW� VWHS� OHDGLQJ� WRZDUGV� WKLV� FRQFHSWXDOL]DWLRQ�
7KHUHIRUH��ZH�EHOLHYH�DGGLWLRQDO�LQYHVWLJDWLRQ�LV�QHHGHG�
,W�PLJKW�EH�SRVVLEOH�WR�LQFUHDVH�WKH�QXPEHU�RI�SRWHQWLDO
WRXULVWV�H[SUHVVLQJ� WKHLU�RSLQLRQV�� ,Q� WKLV� FDVH�� LW�ZRXOG
EH�SRVVLEOH� WR� LQYHVWLJDWH�ZKHWKHU� WKH�RSLQLRQV�RI� WRXU�
LVWV�GLIIHU�EHWZHHQ�GLIIHUHQW�JURXSV�RI� WRXULVWV�DFFRUGLQJ

WR� WKHLU� VRFLRGHPRJUDSKLF� �L�H�� QDWLRQDOLW\�� JHQGHU�� RF�
FXSDWLRQ�� DQG� WUDYHO� �L�H�� SUHYLRXV� WUDYHO� H[SHULHQFH�
FKDUDFWHULVWLFV�� 7KLV� ZRXOG� EH� HVSHFLDOO\� LPSRUWDQW� LQ
WKDW� SDUW� ZKHUH� ZH� VHSDUDWHG� WKH� WUDGLWLRQDOO\� LQYHVWL�
JDWHG�LPDJH�GLPHQVLRQ�LQWR�WZR�GLPHQVLRQV��LPDJH�DQG
TXDOLW\�� ,W�ZRXOG� DOVR� EH� LQWHUHVWLQJ� WR� FRQGXFW� VLPLODU
UHVHDUFK� XVLQJ� WKH� IRFXV� JURXS� WHFKQLTXH� DQG� WR� WKHQ
FRPSDUH�WKH�UHVXOWV��)LQDOO\��ZH�FDOO�IRU�RWKHU�DXWKRUV�WR
H[SUHVV�WKHLU�RSLQLRQV�RQ�RXU�YLHZ�RI�DOO� IRXU�SURSRVHG
GLPHQVLRQV� RI� D� WRXULVP� GHVWLQDWLRQ� WR� KHOS� XV� EHWWHU
FODULI\�HDFK�GLPHQVLRQ�

5$=-$61,7(9�.21&(37$�35(02Ë(1-$�%/$*291(�=1$0.(�785,67,à1(�'(67,1$&,-(
9�2à(+�325$%1,.$

0DMD�.21(Þ1,.�58==,(5
8QLYHU]D�Y�/MXEOMDQL��(NRQRPVND�IDNXOWHWD� �6,������/MXEOMDQD��.DUGHOMHYD�3ORÊáDG���

H�PDLO��PDMD�NRQHFQLN#HI�XQL�OM�VL

329=(7(.

9�SULVSHYNX�MH�SUHGVWDYOMHQ�SUHPRÊHQMD�EODJRYQH�]QDPNH�WXULVWLßQH�GHVWLQDFLMH�Y�RßHK�SRUDEQLND��NL�GRSROQMXMH
SUHGKRGQH� ÈWXGLMH� WXULVWLßQLK� GHVWLQDFLM�� RVUHGRWRßHQH� L]NOMXßQR� QD� NRQFHSW� SRGREH� GHVWLQDFLMH�� 5D]LVNRYDOFL� SUL
YUHGQRWHQMX� GHVWLQDFLMH� GRVOHM� ÈH� QLVR� SRYH]DOL� ÈWLULK� WXNDM� SUHGODJDQLK� GLPHQ]LM� �]DYHGDQMH�� SRGRED�� NYDOLWHWD� LQ
]YHVWRED��� WDNR� MH� ELO� NOMXßQL� QDPHQ� SULßXMRßH� NYDOLWDWLYQH� UD]LVNDYH� UD]MDVQLWHY� NRQFHSWD� SUHPRÊHQMD� EODJRYQH
]QDPNH�Y�RßHK�SRUDEQLND��NL�ER�Y�QDGDOMHYDQMX�SUHGPHW�RSLVQLK�LQ�Y]URßQLK�UD]LVNDY��9�L]KRGLÈßX�MH�ELOD�UD]LVNDYD
SULODJRMHQD�]D�DQDOL]R�6ORYHQLMH�NRW� WXULVWLßQH�GHVWLQDFLMH��9�RNYLUX�NYDOLWDWLYQH� UD]LVNDYH� VPR� L]YHGOL�SRJOREOMHQH
RVHEQH�LQWHUYMXMH�V�SRWHQFLDOQLPL�WXULVWL��NL�VR�VOXÊLOL�NRW�L]KRGLÈßH�]D�UD]YRM�QDGDOMQMLK�UD]LVNRYDOQLK�RURGLM��5H]XOWDWL
NDÊHMR��GD�MH�Y�QDGDOMQMH�HPSLULßQH�ÈWXGLMH�SUHPRÊHQMD� WXULVWLßQH�GHVWLQDFLMH�]�YLGLND� WXULVWRY�PRJRßH�YNOMXßLWL�YVH
ÈWLUL� SUHGODJDQH� GLPHQ]LMH�� 1D� SRGODJL�PQHQM� SRWHQFLDOQLK� WXULVWRY� VPR� ODKNR� WUDGLFLRQDOQR� UD]LVNRYDQR� SRGRER
UD]GHOLOL�ERGLVL�QD�VSUHPHQOMLYNH�SRGREH�ERGLVL�QD�VSUHPHQOMLYNH�NDNRYRVWL��7D�GHOLWHY�MH�VNXSDM�]�GRORßLWYLMR�VSUH�
PHQOMLYN�SRWHQFLDOQHJD�]DYHGDQMD�LQ�]YHVWREH�RPRJRßLOD�SULGRELWHY�GUDJRFHQLK�SRGDWNRY��NL�ERGR�Y�SRPRß�SUL�XVW�
YDUMDQMX�ERGRßLK�UD]LVNRYDOQLK�RURGLM�

.OMXÞQH�EHVHGH��SUHPRÌHQMH�EODJRYQH�]QDPNH�Y�RáHK�SRUDEQLND��WXULVWLáQH�GHVWLQDFLMH��YHGpQMH�WXULVWRY��SR�
MDVQMHYDOQH�UD]LVNDYH��SRJOREOMHQL�RVHEQL�LQWHUYMXML

%,%/,2*5$3+<

$DNHU��'��$����������0DQDJLQJ�EUDQG�HTXLW\��&DSLWDOL]�
LQJ�RQ�WKH�YDOXH�RI�D�EUDQG�QDPH��1HZ�<RUN��7KH�)UHH
3UHVV�
$DNHU��'��$����������%XLOGLQJ�6WURQJ�%UDQGV��1HZ�<RUN�
7KH�)UHH�3UHVV�
$DNHU��'��$��� -RDFKLPVWKDOHU��(�� �������� %UDQG� /HDGHU�
VKLS��1HZ�<RUN�7KH�)UHH�3UHVV�
$DNHU��'��$���.XPDU��9���'D\��*��6�� ��������0DUNHWLQJ
5HVHDUFK��1HZ�<RUN��-RKQ�:LOH\�	�6RQV�

$JDUZDO��0��.��� 5DR��9�� 5�� �������� $Q� HPSLULFDO� FRP�
SDULVRQ� RI� FRQVXPHU�EDVHG� PHDVXUHV� RI� EUDQG� HTXLW\�
0DUNHWLQJ�/HWWHUV��������%RVWRQ��0DVV���Ô�'RUWUHFKW�Ô�/RQ�
GRQ����������
$KPHG��=��8����������7KH�LQIOXHQFH�RI� WKH�FRPSRQHQWV
RI�D�VWDWH
V�WRXULVW�LPDJH�RQ�SURGXFW�SRVLWLRQLQJ�VWUDWHJ\�
7RXULVP�0DQDJHPHQW���������1HZ�<RUN����������
$KPHG��=��8����������7KH�QHHG�IRU�WKH�LGHQWLILFDWLRQ�RI
WKH�FRQVWLWXHQWV�RI�GHVWLQDWLRQ
V�WRXULVW�LPDJH��$�SURPR�
WLRQ� VHJPHQWDWLRQ� SHUVSHFWLYH�� -RXUQDO� RI� 3URIHVVLRQDO
6HUYLFH�0DUNHWLQJ���������/RQGRQ��������
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$OKHPRXG�� $�� 0��� $UPVWURQJ�� (�� *�� �������� ,PDJH� RI
WRXULVP�DWWUDFWLRQV�LQ�.XZDLW��-RXUQDO�RI�7UDYHO�5HVHDUFK�
�������%RXOGHU��������
$QKROW��6�� ��������)RUHZRUG�� -RXUQDO�RI�%UDQG�0DQDJH�
PHQW����������/RQGRQ����������
$QKROW�� 6�� �������� %UDQG� 1HZ� -XVWLFH�� 7KH� 8SVLGH� RI
*OREDO�%UDQGLQJ��2[IRUG��%XWWHUZRUWK�+HLQHPDQQ�
%DNHU��'��$��DQG�&URPSWRQ��-��/����������4XDOLW\��VDWLV�
IDFWLRQ�DQG�EHKDYLRUDO�LQWHQWLRQV��$QQDOV�RI�7RXULVP�5H�
VHDUFK���������1HZ�<RUN����������
%DORJOX��6����������,PDJH�YDULDWLRQV�RI�7XUNH\�E\�IDPLOL�
DULW\� LQGH[�� ,QIRUPDWLRQDO� DQG� H[SHULHQWLDO� GLPHQVLRQV�
7RXULVP�0DQDJHPHQW���������1HZ�<RUN����������
%DORJOX�� 6��� %ULQEHUJ�� '�� �������� $IIHFWLYH� LPDJHV� RI
WRXULVP�GHVWLQDWLRQV�� -RXUQDO� RI� 7UDYHO� 5HVHDUFK�� ���� ��
%RXOGHU��������
%DORJOX��6���0DQJDORJOX��0����������7RXULVP�GHVWLQDWLRQ
LPDJHV�RI�7XUNH\��(J\SW��*UHHFH��DQG�,WDO\�DV�SHUFHLYHG
E\�86�EDVHG� WRXU� RSHUDWRUV� DQG� WUDYHO� DJHQWV�� 7RXULVP
0DQDJHPHQW���������1HZ�<RUN������
%DORJOX��6���0F&OHDU\��.��:�������D���$�PRGHO�RI�GHVWL�
QDWLRQ� LPDJH� IRUPDWLRQ�� $QQDOV� RI� 7RXULVP� 5HVHDUFK�
�������1HZ�<RUN����������
%DORJOX�� 6��� 0F&OHDU\�� .�� :�� �����E��� 8�� 6�� LQWHUQD�
WLRQDO� SOHDVXUH� WUDYHOHUV
� LPDJHV� RI� IRXU�0HGLWHUUDQHDQ
GHVWLQDWLRQV�� $� FRPSDULVRQ� RI� YLVLWRUV� DQG� QRQYLVLWRUV�
-RXUQDO�RI�7UDYHO�5HVHDUFK���������%RXOGHU����������
%DUZLVH��3�� �������� ,QWURGXFWLRQ� WR� WKH� VSHFLDO� LVVXH�RQ
EUDQG� HTXLW\�� ,QWHUQDWLRQDO� -RXUQDO� RI� 5HVHDUFK� LQ�0DU�
NHWLQJ���������$PVWHUGDP������
%LJQH�� -��(���6DQFH]��0�� ,���6DQFKH]�� -�� �������� 7RXULVP
LPDJH�� HYDOXDWLRQ� YDULDEOHV� DQG� DIWHU� SXUFKDVH� EHKDY�
LRXU�� ,QWHU� �� UHODWLRQVKLS�� 7RXULVP�0DQDJHPHQW�� ���� ��
1HZ�<RUN����������
%UH]RYHF��$�� �������� ,PLGÌ� GUÌDYH� NRW� WXULVWLáQH� GHVWL�
QDFLMH��7HRULMD�LQ�SUDNVD���������/MXEOMDQD����������
%UH]RYHF��$�� ��������'HMDYQLNL�XJOHGD�KRWHOVNHJD�SRG�
MHWMD�LQ�QMLKRY�YSOLY�QD� WXULVWLáQR�GHVWLQDFLMR��$QQDOHV��
6HULHV�KLVWRULD�HW�VRFLRORJLD���������.RSHU����������
%UH]RYHF��$���%UH]RYHF��7��� -DQÞLÞ��=�� ��������7KH� LQWHU�
GHSHQGHQFH�RI�FRXQWU\
V�JHQHUDO�DQG� WRXULVP� LPDJHV�� ,Q�
:HEHU��6���HG����5HLQYHQWLQJ�D�WRXULVP�GHVWLQDWLRQ��)DFLQJ
WKH�FKDOOHQJH��=DJUHE��,QVWLWXWH�IRU�7RXULVP����������
&DL�� /��$�� �������� &RRSHUDWLYH� EUDQGLQJ� IRU� UXUDO� GHVWL�
QDWLRQ�� $QQDOV� RI� 7RXULVP�5HVHDUFK�� ���� ��� 1HZ� <RUN�
��������
&DODQWRQH��5��-���%HQHGHWWR��&��$���+DNDP��$���%RMDQLF�
'��&����������0XOWLSOH�PXOWLQDWLRQDO�WRXULVP�SRVLWLRQLQJ
XVLQJ� FRUUHVSRQGHQFH� DQDO\VLV�� -RXUQDO� RI� 7UDYHO� 5H�
VHDUFK���������%RXOGHU��������
&DOGHU�� %�� -�� �������� )RFXV� JURXSV� DQG� WKH� QDWXUH� RI
TXDOLWDWLYH�PDUNHWLQJ�UHVHDUFK��-RXUQDO�RI�0DUNHWLQJ�5H�
VHDUFK���������$PVWHUGDP����������
&KHQ�� -��6���+VX��&��+��&�� ��������0HDVXUHPHQW�RI�.R�
UHDQ� WRXULVW
� SHUFHLYHG� LPDJHV� RI� RYHUVHDV� GHVWLQDWLRQ�
-RXUQDO�RI�7UDYHO�5HVHDUFK���������%RXOGHU����������

&KHQ�� 3��-��� .HUVWHWWHU�� /�� '�� �������� ,QWHUQDWLRQDO� VWX�
GHQWV
� LPDJH� RI� UXUDO� 3HQQV\OYDQLD� DV� D� WUDYHO� GHVWLQD�
WLRQ�� -RXUQDO� RI� 7UDYHO� 5HVHDUFK�� ���� ��� %RXOGHU�� ����
����
&KRL��:��0���&KDQ��$���:X��-����������$�TXDOLWDWLYH�DQG
TXDQWLWDWLYH� DVVHVVPHQW� RI� +RQJ� .RQJ
V� LPDJH� DV� D
WRXULVW� GHVWLQDWLRQ�� 7RXULVP� 0DQDJHPHQW�� ���� ��� 1HZ
<RUN����������
&KRQ�� .��6�� �������� 7RXULVP� GHVWLQDWLRQ� LPDJH� PRGLIL�
FDWLRQ�SURFHVV� ��PDUNHWLQJ� LPSOLFDWLRQV�� 7RXULVP�0DQ�
DJHPHQW���������1HZ�<RUN��������
&RXUW��%���/XSWRQ��5��$�� ��������&XVWRPHU�SRUWIROLR�GH�
YHORSPHQW�� 0RGHOLQJ� GHVWLQDWLRQ� DGRSWHUV�� LQDFWLYHV�
DQG�UHMHFWHUV��-RXUQDO�RI�7UDYHO�5HVHDUFK���������%RXOGHU�
������
&URPSWRQ�� -�� /�� ��������$Q�DVVHVVPHQW�RI� WKH� LPDJH�RI
0H[LFR� YDFDWLRQ� GHVWLQDWLRQ� DQG� WKH� LQIOXHQFH� RI� JHR�
JUDSKLFDO�ORFDWLRQ�XSRQ�WKH�LPDJH��-RXUQDO�RI�7UDYHO�5H�
VHDUFK���������%RXOGHU�������
&URPSWRQ��-��/���)DNH\H��3��&���/XH��&��&����������3RVL�
WLRQLQJ��7KH�H[DPSOH�RI�WKH�/RZHU�5LR�*UDQGH�9DOOH\�LQ
WKH�ZLQWHU�ORQJ�VWD\�GHVWLQDWLRQ�PDUNHW��-RXUQDO�RI�7UDYHO
5HVHDUFK���������%RXOGHU��������
'DGJRVWDU�� %��� ,VRWDOR�� 5�� 0�� �������� )DFWRUV� DIIHFWLQJ
WLPH� VSHQW� E\� QHDU�KRPH� WRXULVWV� LQ� FLW\� GHVWLQDWLRQV�
-RXUQDO�RI�7UDYHO�5HVHDUFK���������%RXOGHU��������
'ULVFROO�� $��� /DZVRQ�� 5��� 1LYHQ�� %�� �������� 0HDVXULQJ
WRXULVWV
�GHVWLQDWLRQ�SHUFHSWLRQV��$QQDOV�RI�7RXULVP�5H�
VHDUFK���������1HZ�<RUN����������
(FKWQHU�� &��0��� 5LWFKLH�� -�� 5�� %�� �������� 7KH�PHDVXUH�
PHQW� RI� GHVWLQDWLRQ� LPDJH�� $Q� HPSLULFDO� DVVHVVPHQW�
-RXUQDO�RI�7UDYHO�5HVHDUFK���������%RXOGHU�������
(NLQFL�� <��� 5LOH\�� 0�� �������� 9DOLGDWLQJ� TXDOLW\� GLPHQ�
VLRQV�� $QQDOV� RI� 7RXULVP� 5HVHDUFK�� ���� ��� 1HZ� <RUN�
��������
(PEDFKHU��-���%XWWOH��)����������$�UHSHUWRU\�JULG�DQDO\VLV
RI� $XVWULD
V� LPDJH� DV� D� VXPPHU� YDFDWLRQ� GHVWLQDWLRQ�
-RXUQDO�RI�7UDYHO�5HVHDUFK���������%RXOGHU������
)DLUFORWK��-��%���&DSHOOD��/��0���$OIRUG��%��/����������7KH
HIIHFW� RI� EUDQG� DWWLWXGH� DQG� EUDQG� LPDJH� RQ� EUDQG� HT�
XLW\��-RXUQDO�RI�0DUNHWLQJ��������1HZ�<RUN��������
)DNH\H��3��&���&URPSWRQ��-��/����������,PDJH�GLIIHUHQFHV
EHWZHHQ�SURVSHFWLYH��ILUVW�WLPH��DQG�UHSHDW�YLVLWRUV�WR�WKH
/RZHU� 5LR� *UDQGH� 9DOOH\�� -RXUQDO� RI� 7UDYHO� 5HVHDUFK�
�������%RXOGHU��������
)HUQ��(�������E���:K\�GR�IRFXV�JURXSV�ZRUN"�$�UHYLHZ
DQG� LQWHJUDWLRQ� RI� VPDOO� JURXS� SURFHVV� WKHRULHV�� $G�
YDQFHV�LQ�&RQVXPHU�5HVHDUFK�����8UEDQD����������
)HUQ�� (�� �������� )RFXV�JURXSV��$�5HYLHZ�RU� VRPH� FRQ�
WUDGLFWRU\� HYLGHQFH�� LPSOLFDWLRQV�� DQG� VXJJHVWLRQV� IRU
IXWXUH� UHVHDUFK�� $GYDQFHV� LQ� &RQVXPHU� 5HVHDUFK�� ���
8UEDQD����������
)HUQ�� (�� )�� �����D��� 7KH� XVH� RI� IRFXV� JURXSV� IRU� LGHD
JHQHUDWLRQ��7KH�HIIHFWV�RI�JURXS�VL]H��DFTXDLQWDQFHVKLS�
DQG�PRGHUDWRU�RQ�UHVSRQVH�TXDQWLW\�DQG�TXDOLW\��-RXUQDO
RI�0DUNHWLQJ�5HVHDUFK���������$PVWHUGDP�������
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)LFN��*��5��� 5LWFKLH�� -�� 5�� %�� ��������0HDVXULQJ� VHUYLFH
TXDOLW\� LQ� WKH� WUDYHO� DQG� WRXULVP� LQGXVWU\�� -RXUQDO� RI
7UDYHO�5HVHDUFK���������%RXOGHU������
*DOODU]D��0��*���*LO��6��,���&DOGHURQ��*��+����������'HV�
WLQDWLRQ� LPDJH�� 7RZDUGV� D� FRQFHSWXDO� IUDPHZRUN�� $Q�
QDOV�RI�7RXULVP�5HVHDUFK���������1HZ�<RUN��������
*DUWQHU��:�� &�� �������� 7HPSRUDO� LQIOXHQFHV� RQ� LPDJH
FKDQJH��$QQDOV�RI�7RXULVP�5HVHDUFK���������1HZ�<RUN�
��������
*DUWQHU��:��&����������7RXULVP� LPDJH��$WWULEXWH�PHDV�
XUHPHQW�RI�VWDWH�WRXULVP�SURGXFW�XVLQJ�PXOWLGLPHQVLRQDO
VFDOLQJ� WHFKQLTXHV�� -RXUQDO� RI� 7UDYHO� 5HVHDUFK�� ���� ��
%RXOGHU��������
*DUWQHU�� :�� &�� �������� ,PDJH� IRUPDWLRQ� SURFHVV�� ,Q�
8\VDO��0���)HVHQPDLHU��'��5���HGV����&RPPXQLFDWLRQ�DQG
&KDQQHO�6\VWHPV�LQ�7RXULVP�0DUNHWLQJ��1HZ�<RUN��7KH
+DZRUWK�3UHVV����������
*DUWQHU��:��&���%DFKUL��7�� �������� 7RXU�RSHUDWRUV
� UROH
LQ� WKH� WRXULVP� GLVWULEXWLRQ� V\VWHP�� $Q� ,QGRQHVLDQ� FDVH
VWXG\�� -RXUQDO� RI� ,QWHUQDWLRQDO� &RQVXPHU�0DUNHWLQJ�� ��
1R�������1HZ�<RUN����������
*DUWQHU��:��&���+XQW��-��'����������$Q�DQDO\VLV�RI�VWDWH
LPDJH� FKDQJH� RYHU� D� WZHOYH�\HDU� SHULRG�� -RXUQDO� RI
7UDYHO�5HVHDUFK���������%RXOGHU��������
*LOPRUH��)�������D���$�FRXQWU\���FDQ�LW�EH�UHSRVLWLRQHG"
6SDLQ���WKH�VXFFHVV�VWRU\�RI�FRXQWU\�EUDQGLQJ��-RXUQDO�RI
%UDQG�0DQDJHPHQW����������/RQGRQ����������
*LOPRUH��)�� �����E���%UDQGLQJ� IRU� VXFFHVV�� ,Q��0RUJDQ�
1���3ULWFKDUG��$���3ULGH��5�� �HGV����'HVWLQDWLRQ�%UDQGLQJ�
&UHDWLQJ� WKH� 8QLTXH� 'HVWLQDWLRQ� 3URSRVLWLRQ�� 2[IRUG�
%XWWHUZRUWK�+HLQHPDQQ��������
*LWHOVRQ��5��-���&URPSWRQ��-��/���������� ,QVLJKWV� LQWR�WKH
UHSHDW� YDFDWLRQ� SKHQRPHQRQ�� $QQDOV� RI� 7RXULVP� 5H�
VHDUFK������1HZ�<RUN����������
*QRWK�� -�� �������� /HYHUDJLQJ� H[SRUW� EUDQGV� WKURXJK� D
WRXULVP� GHVWLQDWLRQ� EUDQG�� -RXUQDO� RI� %UDQG� 0DQDJH�
PHQW����������/RQGRQ����������
*RRGDOO��%����������+RZ�WRXULVWV�FKRRVH�WKHLU�KROLGD\V�
$Q� DQDO\WLFDO� IUDPHZRUN�� ,Q��*RRGDO�� %��� $VKZRUWK��*�
�HGV����0DUNHWLQJ�LQ�WKH�WRXULVP�LQGXVWU\��7KH�SURPRWLRQ
RI�GHVWLQDWLRQ�UHJLRQV��/RQGRQ��5RXWOHGJH�������
*RRGULFK�� -�� 1�� �������� $� QHZ� DSSURDFK� WR� LPDJH
DQDO\VLV� WKURXJK� PXOWLGLPHQVLRQDO� VFDOLQJ�� -RXUQDO� RI
7UDYHO�5HVHDUFK���������%RXOGHU������
*UHHQEDXP��7��/�� ��������7KH�3UDFWLFDO�+DQGERRN�DQG
*XLGH� WR� )RFXV� *URXS� 5HVHDUFK�� /H[LQJWRQ�� /H[LQJWRQ
%RRNV�
+DDKWL��$��-����������)LQODQG
V�FRPSHWLWLYH�SRVLWLRQ�DV�D
GHVWLQDWLRQ��$QQDOV�RI�7RXULVP�5HVHDUFK������1HZ�<RUN�
��������
+X�� <��� 5LWFKLH�� -�� 5�� %�� �������� 0HDVXULQJ� GHVWLQDWLRQ
DWWUDFWLYHQHVV��$�FRQWH[WXDO�DSSURDFK�� -RXUQDO�RI�7UDYHO
5HVHDUFK���������%RXOGHU��������
+XQW�� -��'�� �������� ,PDJH�DV� D� IDFWRU� LQ� WRXULVP�GHYHO�
RSPHQW��-RXUQDO�RI�7UDYHO�5HVHDUFK���������%RXOGHU������

.HDQH��0��-����������4XDOLW\�DQG�SULFLQJ�LQ�WRXULVP�GHV�
WLQDWLRQV��$QQDOV�RI�7RXULVP�5HVHDUFK���������1HZ�<RUN�
��������
.HOOHU�� .�� /�� �������� &RQFHSWXDOL]LQJ�� PHDVXULQJ�� DQG
PDQDJLQJ�FXVWRPHU�EDVHG�EUDQG�HTXLW\��-RXUQDO�RI�0DU�
NHWLQJ������$PVWHUGDP�������
.HOOHU�� .�� /�� �������� 6WUDWHJLF� EUDQG� PDQDJHPHQW�
%XLOGLQJ��PHDVXULQJ�� DQG�PDQDJLQJ� EUDQG� HTXLW\�� /RQ�
GRQ��3UHQWLFH�+DOO�,QWHUQDWLRQDO�
.RQHFQLN��0����������7KH�LPDJH�DV�D�SRVVLEOH�VRXUFH�RI
FRPSHWLWLYH� DGYDQWDJH�RI� WKH�GHVWLQDWLRQ� �� 7KH� FDVH� RI
6ORYHQLD��7RXULVP�5HYLHZ�����������%HUQH�������
.RQHFQLN��0�� �������� (YDOXDWLQJ� 6ORYHQLD¤V� LPDJH� DV� D
WRXULVP� GHVWLQDWLRQ�� 6HOI�DQDO\VLV� SURFHVV� WRZDUG� EXLOG�
LQJ�D�GHVWLQDWLRQ�EUDQG�� -RXUQDO�RI�%UDQG�0DQDJHPHQW�
�������/RQGRQ����������
.RQHFQLN��0�� ��������&XVWRPHU�%DVHG�%UDQG�(TXLW\� IRU
7RXULVP�'HVWLQDWLRQ��&RQFHSWXDO�0RGHO�DQG� LWV�(PSLUL�
FDO�9HULILFDWLRQ��'RFWRUDO�GLVVHUWDWLRQ��/MXEOMDQD��)DFXOW\
RI�(FRQRPLFV�
.RQHFQLN�� 0��� *DUWQHU�� :�� �������� &XVWRPHU�EDVHG
EUDQG� HTXLW\� IRU� D� GHVWLQDWLRQ�� $QQDOV� RI� 7RXULVP� 5H�
VHDUFK���������1HZ�<RUN����������
.RQHFQLN��0���5X]]LHU��0�� �������� 7KH�FXVWRPHU
V�SHU�
VSHFWLYH� RQ� WKH� WRXULVP� GHVWLQDWLRQ� EUDQG�� $� VWUXFWXUDO
HTXDWLRQ� PRGHOLQJ� VWXG\�� 7UDQVIRUPDWLRQV� LQ� %XVLQHVV
DQG�(FRQRPLFV��������9LOQLXV����������
.RQHFQLN� 5X]]LHU�� 0��� 5X]]LHU�� 0�� �������� $� WZR�
GLPHQVLRQDO� DSSURDFK� WR� EUDQGLQJ�� ,QWHJUDWLQJ� LGHQWLW\
DQG� HTXLW\�� ,Q��&DL�$�� /���*DUWQHU�:��&���0XQDU� $��0�
�HGV���� 7RXULVP� %UDQGLQJ�� &RPPXQLFDWLRQ� LQ� $FWLRQ�
ERRN�VHULHV��%ULGJLQJ�7RXULVP�7KHRU\�DQG�3UDFWLFH��%LQ�
JOH\��(PHUDOG�*URXS�3XEOLVKLQJ�/LPLWHG�+RZDUG�+RXVH�
������
.RWOHU��3���*HUWQHU��'����������&RXQWU\�DV�EUDQG��SURG�
XFW�� DQG� EH\RQG�� $� SODFH� PDUNHWLQJ� DQG� EUDQG� PDQ�
DJHPHQW�SHUVSHFWLYH�� -RXUQDO�RI� %UDQG�0DQDJHPHQW�� ��
�����%DVLQJVWRNH����������
/RZ��*��6���/DPE��&��-��-U����������7KH�PHDVXUHPHQW�DQG
GLPHQVLRQDOLW\�RI�EUDQG�DVVRFLDWLRQV��-RXUQDO�RI�3URGXFW
	�%UDQG�0DQDJHPHQW��������%LQJOH\����������
0DOKRWUD��1��.����������0DUNHWLQJ�5HVHDUFK��$Q�$SSOLHG
2ULHQWDWLRQ��8SSHU�6DGGOH�5LYHU��3UHQWLFH�+DOO�
0D]DQHF�� -�� $�� �������� ,PDJH� PHDVXUHPHQW� ZLWK� VHOI�
RUJDQL]LQJ�PDSV��$�WHQWDWLYH�DSSOLFDWLRQ�WR�$XVWULDQ�WRXU
RSHUDWRUV��5HYXH�GX�7RXULVPH���������%HUQH�������
0F/HOODQ�� 5��:��� )RXVKHH�� .��'�� �������� 1HJDWLYH� LP�
DJHV�RI�WKH�8QLWHG�6WDWHV�DV�H[SUHVVHG�E\�WRXU�RSHUDWRUV
IURP�RWKHU�FRXQWULHV�� -RXUQDO�RI�7UDYHO�5HVHDUFK��������
%RXOGHU������
0LOHV��0��%���+XEHUPDQ��$��0����������4XDOLWDWLYH�'DWD
$QDO\VLV��7KRXVDQG�2DNV��6DJH�3XEOLFDWLRQV�
0LOPDQ�� $��� 3L]DP�� $�� �������� 7KH� UROH� RI� DZDUHQHVV
DQG� IDPLOLDULW\� ZLWK� D� GHVWLQDWLRQ�� 7KH� &HQWUDO� )ORULGD
FDVH��-RXUQDO�RI�7UDYHO�5HVHDUFK���������%RXOGHU��������
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0RUJDQ��1���3ULWFKDUG��$����������&RQWH[WXDOL]LQJ�GHVWL�
QDWLRQ�EUDQGLQJ��,Q��0RUJDQ��1���3ULWFKDUG��$���3ULGH��5�
�HGV����'HVWLQDWLRQ�%UDQGLQJ��&UHDWLQJ�WKH�8QLTXH�'HVWL�
QDWLRQ� 3URSRVLWLRQ�� 2[IRUG�� %XWWHUZRUWK�+HLQHPDQQ�
������
0RUJDQ��1���3ULWFKDUG��$���3LJJRW��5����������1HZ�=HD�
ODQG�������SXUH��7KH�FUHDWLRQ�RI�D�SRZHUIXO�QLFKH�GHV�
WLQDWLRQ� EUDQG�� -RXUQDO� RI� %UDQG� 0DQDJHPHQW�� ��� ����
/RQGRQ����������
0RUJDQ�� 1��� 3ULWFKDUG�� $��� 3ULGH�� 5�� �������� ,QWURGXF�
WLRQ��,Q��0RUJDQ��1���3ULWFKDUG��$���3ULGH��5���HGV����'HV�
WLQDWLRQ� %UDQGLQJ�� &UHDWLQJ� WKH� 8QLTXH� 'HVWLQDWLRQ
3URSRVLWLRQ��2[IRUG��%XWWHUZRUWK�+HLQHPDQQ�������
0RXWLQKR�� /�� �������� &RQVXPHU� EHKDYLRXU� LQ� WRXULVP�
(XURSHDQ�-RXUQDO�RI�0DUNHWLQJ����������%UDGIRUG�������
0XUSK\��3���3ULFKDUG��0��3���6PLWK��%����������7KH�GHV�
WLQDWLRQ�SURGXFW� DQG� LWV� LPSDFW�RQ� WUDYHOOHU� SHUFHSWLRQ�
7RXULVP�0DQDJHPHQW������1HZ�<RUN��������
1D��:��%���0DUVKDOO��5���.HOOHU��.��/����������0HDVXULQJ
EUDQG� SRZHU�� 9DOLGDWLQJ� D�PRGHO� IRU� RSWLPL]LQJ� EUDQG
HTXLW\�� -RXUQDO� RI� 3URGXFW�	� %UDQG�0DQDJHPHQW�� ��� ��
%LQJOH\����������
2OLQV��:�� �������� %UDQGLQJ� WKH� QDWLRQ� �� WKH� KLVWRULFDO
FRQWH[W��-RXUQDO�RI�%UDQG�0DQDJHPHQW����������/RQGRQ�
��������
2OVRQ�� -�� &�� �������� 3ULFH� DV� DQ� LQIRUPDWLRQDO� FXH�� (I�
IHFWV�LQ�SURGXFW�HYDOXDWLRQ��,Q��:RRGVLGH��$��*���6KHWK�
-��1���%HQQHW��3�� �HGV����&RQVXPHU�DQG�,QGXVWULDO�%X\LQJ
%HKDYLRU�� 1HZ� <RUN�� 1RUWK� +ROODQG� 3XEOLVKLQJ� &RP�
SDQ\����������
2SSHUPDQQ�� 0�� �������� 7RXULVP� GHVWLQDWLRQ� OR\DOW\�
-RXUQDO�RI�7UDYHO�5HVHDUFK������%RXOGHU��������
3DSDGRSRXOXV�� 1��� +HVORS�� /�� �������� &RXQWU\� HTXLW\
DQG�FRXQWU\�EUDQGLQJ��3UREOHPV�DQG�SURVSHFWV�� -RXUQDO
RI�%UDQG�0DQDJHPHQW����������/RQGRQ����������
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