
7KH�VWXG\�RI�FRSLQJ�ZLWK�VWUHVV�LV�FKDUDF�
WHUL]HG�E\�WKUHH�VWDJHV�WKDW�ZHUH�WKRURXJK�
O\�DQDO\]HG�E\�-��6XOV�HW�DO����������DQG�'�
:DWVRQ�DQG�%��+XEEDUG� ��������7KH�SV\�
FKRG\QDPLF� DSSURDFK� IRFXVHG� RQ� WKH� LP�
SRUWDQFH� RI� VWUHVV� DGDSWDWLRQ� GHIHQVH
PHFKDQLVPV�� WKH� WUDQVDFWLRQDO� DSSURDFK
GLVWLQJXLVKHV�EHWZHHQ�VLWXDWLRQDO�DQG�FRJ�
QLWLYH� LQIOXHQFHV� RQ� FRSLQJ�� EXW� GRHV� QRW
JLYH� HQRXJK� DWWHQWLRQ� WR� WKH� UROH� RI� LQGL�
YLGXDO� GLIIHUHQFHV�� WKH� FRQYHUJHQW� DS�
SURDFK�IRFXVHV�RQ�WKH�UROH�RI�SHUVRQDOLW\�LQ
FRSLQJ� DQG� XSKROGV� WKH� RSHUDWLYH� GLVWLQF�
WLRQ�EHWZHHQ�FRSLQJ��SHUVRQDOLW\��DSSUDLVDO
DQG�DGDSWDWLRQ�UHVXOWV��7KH�PRVW�SURPRWHG
DW� SUHVHQW� LV� WKH� LQWHUDFWLRQDO� DSSURDFK�
ZKHUH� VLWXDWLRQ� IDFWRUV� DQG� SHUVRQDOLW\
GLPHQVLRQV�DUH�RI�WKH�VDPH�LPSRUWDQFH�

*HQHUDOO\� VSHDNLQJ�� ZH� XQGHUVWDQG� FRS�
LQJ� DV� WKH� HIIRUW� WR� FRSH� ZLWK� FRQGLWLRQV
WKDW�� DV�D� UHDFWLRQ� WR� VWUHVV�� UHTXLUH�RU�H[�
FHHG�WKH�OHYHO�RI�DQ�LQGLYLGXDO
V�DGDSWDWLRQ
DELOLWLHV��$PRQJ�WKH�PRVW�FLWHG�LV�WKH�GHIL�
QLWLRQ� RI� 5�6�� /D]DUXV� DQG� 6�� )RONPDQ
�H�J��� ������ ������� DQG� 6�� )RONPDQ� DQG
5�6�� /D]DUXV� �������� ZKHUH� FRSLQJ� LV� UH�
ODWHG� WR� DQ� LQGLYLGXDO
V� FRJQLWLYH� DQG� EH�
KDYLRUDO� HIIRUW� WR� PDQDJH� �UHGXFH�
PLQLPL]H�� PDVWHU� RU� WROHUDWH�� LQWHUQDO� RU
H[WHUQDO� UHTXLUHPHQWV� RI� WKH� SHUVRQ�
HQYLURQPHQW� WUDQVDFWLRQ�� &RSLQJ� KDV� WZR
IXQFWLRQV��GHDOLQJ�ZLWK�WKH�GLVWUHVV�FDXVLQJ
SUREOHP� �SUREOHP�IRFXVHG� FRSLQJ�� DQG
UHJXODWLRQ� RI� HPRWLRQV� �HPRWLRQ�IRFXVHG
FRSLQJ��� :LWKLQ� WKHLU� WKHRU\�� 6�� )RONPDQ
DQG� 5�6�� /D]DUXV� GLVWLQJXLVK�� SULPDU\
DSSUDLVDO���PDQ�DVVHVVHV�ZKHWKHU�WKH�HQYL�
URQPHQWDO� LQIOXHQFH� DOORZV� KLP� DQ\� ULVN�
KH� FRQVLGHUV� KLV� RZQ� VDIHW\�� VHFRQGDU\
DSSUDLVDO� �� DVVHVVHV� ZKHWKHU� KH� FDQ� GR
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,QVWLWXWH�RI�([SHULPHQWDO�3V\FKRORJ\��6ORYDN�$FDGHP\�RI�6FLHQFHV

'ÛEUDYVNÂ�FHVWD�����������%UDWLVODYD��6ORYDN�5HSXEOLF
(�PDLO��H[SVHIL#VDYED�VN

$EVWUDFW��7KH�VWXG\�IRFXVHV�RQ�WKH�DQDO\VLV�RI�UHODWLRQV�EHWZHHQ�SHUVRQDOLW\�GLPHQVLRQV�RI�DGR�
OHVFHQWV�DQG�WKH�SUHIHUHQFH�IRU�UHDFWLYH�DQG�SURDFWLYH�FRSLQJ�VWUDWHJLHV��DQG�LQGLFDWHV�WKH�GLIIHU�
HQFHV�EHWZHHQ�WKHVH�WZR�W\SHV�RI�VWUDWHJLHV��3HUVRQDOLW\�GLPHQVLRQV�ZHUH�VWXGLHG�ZLWK�1(2�)),
�&RVWD��0F&UDH���������UHDFWLYH�FRSLQJ�VWUDWHJLHV�ZHUH�VWXGLHG�ZLWK�&23(�LQYHQWRU\��&DUYHU�HW
DO���������DQG�SURDFWLYH�FRSLQJ�VWUDWHJLHV�ZLWK�3URDFWLYH�&RSLQJ� ,QYHQWRU\� �3&,��*UHHQJODVV�HW
DO����������7KH�UHVXOWV�DUH�GLVFXVVHG�LQ�WHUPV�RI�WKH�GLIIHUHQFHV�EHWZHHQ�ER\V�DQG�JLUOV��,Q�FRP�
SDULVRQ�ZLWK�ER\V��JLUOV�VKRZHG�VLJQLILFDQWO\�KLJKHU�QHXURWLFLVP��H[WUDYHUVLRQ��RSHQQHVV��DJUHH�
DEOHQHVV� DQG� QRQVLJQLILFDQWO\� KLJKHU� FRQVFLHQWLRXVQHVV�� %R\V� PRUH� RIWHQ� SUHIHUUHG� SUREOHP�
IRFXVHG�VWUDWHJLHV�DQG�DPRQJ�WKHLU�DYRLGDQFH�VWUDWHJLHV�DUH�EHKDYLRUDO�GLVHQJDJHPHQW�DQG�KXPRU�
*LUOV�PRUH�RIWHQ� DSSO\� HPRWLRQ�IRFXVHG� VWUDWHJLHV�� VHHNLQJ� LQVWUXPHQWDO� DQG�HPRWLRQDO� VXSSRUW
HVSHFLDOO\��EXW�DOVR�DYRLGDQFH�VWUDWHJLHV�RI�GHQLDO��PHQWDO�GLVHQJDJHPHQW��DOFRKRO�RU�GUXJ�XVH�
.H\�ZRUGV��UHDFWLYH�FRSLQJ��SURDFWLYH�FRSLQJ��SHUVRQDOLW\�GLPHQVLRQV��DGROHVFHQWV

7KLV� UHVHDUFK� ZDV� VXSSRUWHG�� LQ� SDUW�� E\� *UDQW
$JHQF\�9(*$��*UDQW�1R�������������DQG�WKH�&HQWHU
RI� ([FHOHQFH� RI� WKH� 6ORYDN�$FDGHP\� RI� 6FLHQFHV� �
&(9.2*�



DQ\WKLQJ� WR� RYHUFRPH� WKH� SUREOHPV�� SUH�
YHQW�GDPDJH�WR�KLPVHOI�RU�H[SORLW�FLUFXP�
VWDQFHV�WR�KLV�RZQ�DGYDQWDJH�
0DQ\� DXWKRUV� RI� DQDO\WLFDO� VWXGLHV� �H�J��

6XOV�� 'DYLG�� ������ 6XOV�� 'DYLG�� +DUYH\�
������ DV� ZHOO� DV� UHVHDUFK� VWXGLHV� �H�J��
0F&UDH��&RVWD��������%ROJHU��������2
%�
ULHQ�� 'H/RQJLV�� ������ :DWVRQ�� +XEEDUG�
������ .DOODVPDD�� 3XOYHU�� ������ /HH�
%DJJOH\�HW�DO���������KDYH�SRLQWHG�RXW�WKH
VLJQLILFDQW� UHODWLRQV� RI�%LJ�)LYH� SHUVRQDO�
LW\�GLPHQVLRQV�WR�DQG�SUHIHUHQFH�IRU�FKRLFH
RI�FRSLQJ�VWUDWHJLHV�
5HVXOWV� IURP� WKH� FLWHG� VWXGLHV� FRQILUP

WKDW��SHUVRQDOLW\��GLPHQVLRQV��DUH��D��GHWHU�
PLQLQJ� �IDFWRU� �LQ� �FRSLQJ� �ZLWK� �VWUHVV�
3HRSOH� ZLWK� KLJK� QHXURWLFLVP�� ZKR� RIWHQ
H[SHULHQFH� �QHJDWLYH� �HPRWLRQV�� �PRUH
IUHTXHQWO\� SUHIHU� HPRWLRQ�IRFXVHG� VWUDWH�
JLHV� DQG� DYRLGDQFH� VWUDWHJLHV� WR� SUREOHP�
IRFXVHG� �VWUDWHJLHV�� �([WUDYHUWHG� �SHRSOH�
RQ� �WKH� �RWKHU� �KDQG�� �H[SHULHQFH� �PRUH
SRVLWLYH� �HPRWLRQV�� �WKXV� �PRUH� �RIWHQ� SUH�
IHU� SUREOHP�IRFXVHG� VWUDWHJLHV�� EXW� PRUH
UDUHO\�WKH�LQHIIHFWLYH�HPRWLRQ�IRFXVHG�DQG
DYRLGDQW� VWUDWHJLHV�� 7KH� UHODWLRQVKLS� EH�
WZHHQ� RSHQQHVV� DQG� FRSLQJ� VWUDWHJLHV� LV
QRW� VR� FOHDU� FXW�� $FFRUGLQJ� WR� VRPH� DX�
WKRUV�� LQGLYLGXDOV� ZLWK� D� KLJK� OHYHO� RI
RSHQQHVV� SUHIHU� KXPRU� �0F&UDH�� &RVWD�
������� �DQG� �RIWHQ� �XVH� �SUREOHP�IRFXVHG
DQG��HPRWLRQ�IRFXVHG��VWUDWHJLHV���EXW�UDUH�
O\� �DYRLGDQFH� �VWUDWHJLHV� �:DWVRQ�� +XE�
EDUG�� ������� ,QGLYLGXDOV� ZLWK� KLJKHU
DJUHHDEOHQHVV�PRUH�RIWHQ� VHHN� VRFLDO� VXS�
SRUW�� EXW� VKRZ� D� ORZHU� SUHIHUHQFH� IRU
HPRWLRQ�IRFXVHG� VWUDWHJLHV�� 0RUH� FRQVFL�
HQWLRXV�LQGLYLGXDOV�SUHIHU�SUREOHP�IRFXVHG
VWUDWHJLHV� DQG� RQO\� UDUHO\� XVH� HPRWLRQ�
IRFXVHG�VWUDWHJLHV�
7KH�UHVHDUFK�VWXG\�RI�-�.��&RQQRU�6PLWK

DQG�&��)ODFKVEDUW� ������� LV� FRQVLGHUHG� DQ
LPSRUWDQW� FRQWULEXWLRQ� WR� WKH� ILHOG�� 7KH
DXWKRUV� VKRZ� WKH� LPSRUWDQFH� RI� WKH� UHOD�
WLRQVKLS� DQDO\VLV� EHWZHHQ� %LJ� )LYH� SHU�

VRQDOLW\� WUDLWV� DQG� FRSLQJ�� DQG� PDNH
SURSRVDOV�IRU�IXUWKHU�UHVHDUFK�
5HVHDUFK� RQ� FRSLQJ� ZLWK� VWUHVV� XVXDOO\

FRQFHQWUDWHV� RQ� VWUHVV� VLWXDWLRQV� IURP� WKH
SDVW� RU� SUHVHQW�� 7KH� QHZ� WHUP� �SURDFWLYH
FRSLQJ��ZDV� GHILQHG� IRU� WKH� ILUVW� WLPH� E\
/�*��$VSLQZDOO�DQG�6�(��7D\ORU��������DV
WKH� LQGLYLGXDO
V�HIIRUW� IDFHG�ZLWK�D�SRWHQ�
WLDOO\�VWUHVVIXO�VLWXDWLRQ�DLPHG�WR�SUHYHQW�RU
FKDQJH� WKH� VLWXDWLRQ� EHIRUH� LW� KDSSHQV�
3URDFWLYH�EHKDYLRU�LV�WKH�SURFHVV�RI�DQWLFL�
SDWLRQ�RU�UHFRJQLWLRQ�RI�SRWHQWLDO�VWUHVVRUV
DQG� VXEVHTXHQW� WDNLQJ� RI� SUHYHQWLYH�PHD�
VXUHV�� 7KLV� W\SH� RI� EHKDYLRU� LV� FRQQHFWHG
WR�SODQQLQJ��JRDO�VHWWLQJ��DQG�PHQWDO�VLPX�
ODWLRQ�DQG�LV�DEOH�WR�HOLPLQDWH�VWUHVV�EHIRUH
LW�RFFXUV�
$FFRUGLQJ� WR� WKHVH� DXWKRUV�� SURDFWLYH

FRSLQJ�KDV� VHYHUDO� DGYDQWDJHV����� LW�PLQL�
PL]HV� WKH� VWUHVVIXO� H[SHULHQFH� GXULQJ� WKH
VLWXDWLRQ�RI� VWUHVV�� ��� LW� FUHDWHV� DQ� DFFHSW�
DEOH�UDWLR�RI�FRSLQJ�VRXUFHV�WR�WKH�VWUHVVRU
OHYHO��ZKLFK�FDQ�EH�PDQDJHG� LPPHGLDWHO\
LW� RFFXUV�� EHIRUH� LQWHQVLILFDWLRQ�� ��� H[�
SHFWDWLRQ�RI�D�VWUHVV�VLWXDWLRQ�LV�UHODWHG�WR�D
UDQJH�RI�SRVVLEOH�FKRLFHV�RI�FRSLQJ�VWUDWH�
JLHV�����FKURQLF�VWUHVV�LV�UHODWLYHO\�ORZ�DQG
LV� UHODWHG� WR� WKH� DYRLGDQFH� OHYHO� RU� PLQL�
PL]DWLRQ�RI�WKH�HIIHFW�RI�D�ORQJ�WHUP�VWUHVV
VLWXDWLRQ�
$FFRUGLQJ�WR�5��6FKZDU]HU�DQG�6��7DXE�

HUW���������DQG�5��6FKZDU]HU�DQG�1��.QROO
��������SURDFWLYH�FRSLQJ�LQFOXGHV�IRUHVLJKW
DQG� D� ORRN� LQWR� WKH� IXWXUH�� DQG� LW� LV� WKH
SURWRW\SH� RI� SRVLWLYH� FRSLQJ�� VLQFH� WKH
DVVHVVPHQW� RI� QHJDWLYH� H[SHULHQFHV� OLNH
GDPDJH�� ORVV� RU� WKUHDW� LV� XQQHFHVVDU\�
3URDFWLYH� FRSLQJ� LV� GHILQHG� DV� LQGLYLGXDO
HIIRUW�WR�EXLOG�XS�JHQHUDO�UHVRXUFHV��FRSLQJ
VWUDWHJLHV�� SHUVRQDOLW\� FKDUDFWHULVWLFV� DQG
VRFLDO� VXSSRUW�� WKDW� KHOS� FKDQJH� RQH
V
JRDOV�DQG�VXSSRUW�SHUVRQDO�JURZWK��DQG�DW
WKH� VDPH� WLPH� KHOS� PRUH� HIIHFWLYHO\� LQ
FRSLQJ� ZLWK� VWUHVV�� 5HDFWLYH� FRSLQJ� LV
SHUFHLYHG� DV� DQ� HIIRUW� WR� VROYH� D� SDVW� RU
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SUHVHQW� VWUHVV� VLWXDWLRQ�� FRPSHQVDWH� IRU�RU
DFFHSW�GDPDJH�RU�ORVV�
(�5�� *UHHQJODVV� HW� DO�� ������� DQG� (�5�

*UHHQJODVV��������GHVFULEH�SURDFWLYH�FRS�
LQJ� DV� D� PXOWLGLPHQVLRQDO� DQG� IRUZDUG�
ORRNLQJ� VWUDWHJ\� WKDW� LQWHJUDWHV� PDQDJH�
PHQW� SURFHVVHV� RI� SHUVRQDO� TXDOLW\� RI� OLIH
DQG� VHOI�UHJXODWLRQ� LQ� JRDO� DFKLHYHPHQW�
7UDGLWLRQDO� WKHRU\�RI�FRSLQJ�ZLWK� VWUHVV� LV
FRQVLGHUHG� UHDFWLYH� DQG� SDVW� UHODWHG�� DQG
WKH� DXWKRUV� HPSKDVL]H� D� SURDFWLYH� FRSLQJ
ZLWK� VWUHVV� WKDW� LV� IXWXUH� RULHQWHG�� 'LIIHU�
HQFHV�EHWZHHQ�UHDFWLYH�DQG�SURDFWLYH�FRS�
LQJ�DUH�GHVFULEHG�IURP�WKUHH�DVSHFWV�
D�� 5HDFWLYH� FRSLQJ� IRFXVHV� RQ� DOUHDG\

H[SHULHQFHG�VWUHVV��RU�ORDG�VLWXDWLRQV�LQ�WKH
SDVW�� 3URDFWLYH� FRSLQJ� IRFXVHV� RQ� WKH� IX�
WXUH� DQG� LWV� PDLQ� HIIRUW� LV� WR� EXLOG� RQH
V
RZQ� UHVRXUFHV� WKDW� ZLOO� UHDOL]H� VHW� SODQV�
JRDOV� DQG� SHUVRQDO� JURZWK�� E�� 5HDFWLYH
FRSLQJ� IRFXVHV� RQ� GHFUHDVLQJ� ULVN�� SURDF�
WLYH� FRSLQJ� DLPV� WR� FRPSOHWH� VHW� JRDOV�
ZKHUH�WKH�FODLPV�DQG�ULVNV�RI�WKH�SUREOHP
VLWXDWLRQ� DUH� FRPSDUHG� ZLWK� WKH� LQGLYLGX�
DO
V� VHW� JRDOV�� F�� 5HDFWLYH� FRSLQJ� ZRUNV
ZLWK�VLWXDWLRQV�WKDW�DUH�SRWHQWLDOO\�GDQJHU�
RXV� IRU� DQ� LQGLYLGXDO� DQG� LQGXFH�QHJDWLYH
HPRWLRQDO�VWDWHV��SURDFWLYH�FRSLQJ� LV�FKDU�
DFWHUL]HG�E\�SRVLWLYH�PRWLYDWLRQ�DQG�DVVHV�
VPHQW�RI�SUREOHP�VLWXDWLRQV�DV�FKDOOHQJHV�
(�5��*UHHQJODVV�HW�DO�� �������SUHVHQW� WKH

3URDFWLYH�&RSLQJ� ,QYHQWRU\�� FRQVLVWLQJ� RI
VHYHQ� VFDOHV�� RU� VWUDWHJLHV�� ��� 3URDFWLYH
FRSLQJ� � IRFXVHV� �RQ� �FRSLQJ� �ZLWK� � IXWXUH
GDQJHU� DQG� GHDOV� ZLWK� VHWWLQJ� RQH
V� RZQ
JRDOV�� FRQVLGHULQJ� DQG� IRFXVLQJ� RQ� WKHLU
DFKLHYHPHQW�� ���� �5HIOHFWLYH� �FRSLQJ� � LQ�
FOXGHV�WKLQNLQJ�DERXW�GLIIHUHQW�SRVVLELOLWLHV
WR� DFW�� FRPSDULVRQ� RI� WKHLU� HIIHFWLYHQHVV�
DQDO\VLV� RI� SUREOHPV� DQG� UHVRXUFHV� DQG
PDNLQJ� K\SRWKHWLFDO� SODQV� IRU� IXUWKHU� DF�
WLRQ�� ��� 6WUDWHJLF� SODQQLQJ� IRFXVHV� RQ� WKH
VFKHGXOH�RI�JRDO�RULHQWHG�DFWLRQV��RQ�GLYLG�
LQJ��GLIILFXOW��WDVNV��LQWR��PDQDJHDEOH�SDUWV�
��� 3UHYHQWLYH� FRSLQJ� FRPSULVHV� DQWLFLSD�

WLRQ�RI�SRVVLEOH� IXWXUH� VWUHVVRU�RFFXUUHQFH
DQG� WKH� SUHSDUDWLRQ� IRU� FRSLQJ�ZLWK� WKHP
EHIRUH�WKH\�VWDUW� LQIOXHQFLQJ�JRDO�DFKLHYH�
PHQW�� ��� ,QVWUXPHQWDO� VXSSRUW� VHHNLQJ
DPRXQWV� WR� WKH� HIIRUW� WR� JHW� DGYLFH� IURP
RWKHUV�� LQIRUPDWLRQ� DQG� IHHGEDFN� GXULQJ
WKH� VWUHVVIXO� VLWXDWLRQ�� ��� (PRWLRQDO� VXS�
SRUW� VHHNLQJ� IRFXVHV� RQ� WKH� UHJXODWLRQ� RI
WHPSRUDU\�HPRWLRQDO�GLVWUHVV�E\�H[SUHVVLQJ
RQH
V� RZQ� HPRWLRQV�� HOLFLWLQJ� HPSDWK\�
VHHNLQJ� FRQWDFW� DQG� KHOS� DPRQJ� RXU� UHOD�
WLYHV� DQG� IULHQGV�� ��� $YRLGDQFH� FRSLQJ� LV
FKDUDFWHUL]HG� E\� SXWWLQJ� RII� DFWLQJ� LQ� WKH
ORDG�VLWXDWLRQ�DQG�VROYLQJ� WKLV� VLWXDWLRQ� WR
D�ODWHU�WLPH�
7KH�DLP�RI�RXU�VWXG\�LV�WR�FRPSDUH�SUHI�

HUHQFHV� IRU� VWUDWHJLHV� IURP� &23(� DQG
3URDFWLYH� &RSLQJ� ,QYHQWRU\� LQ� UHODWLRQ� WR
%LJ�)LYH�SHUVRQDOLW\�GLPHQVLRQV��2XU�PDLQ
IRFXV� OLHV� LQ� WKH�DQDO\VLV�RI�D��GLIIHUHQFHV
EHWZHHQ� ER\V� DQG� JLUOV� LQ� WKH� SUHIHUHQFH
IRU� FKRLFH� RI� FRSLQJ� VWUDWHJLHV� RI� ERWK
PHWKRGV�� E�� VLJQLILFDQW� UHODWLRQV� RI� SHU�
VRQDOLW\�GLPHQVLRQV�WR�UHDFWLYH�DQG�SURDF�
WLYH�FRSLQJ�VWUDWHJLHV�

0(7+2'
6DPSOH
7KH� UHVHDUFK� VDPSOH� FRPSULVHG� ���� VWX�

GHQWV� RI� �VW� DQG� �UG� JUDGHV� RI� VHFRQGDU\
JUDPPDU� VFKRROV�� ��� ER\V� DQG� ���� JLUOV
EHWZHHQ� ������ \HDUV� �$0� �������� 6'� 
������
,QVWUXPHQWV
&23(� �� PXOWLGLPHQVLRQDO� TXHVWLRQQDLUH

RI�FRSLQJ�ZLWK�VWUHVV�E\�&�6��&DUYHU�HW�DO�
�������6ORYDN�YHUVLRQ�DGDSWHG�E\�)LFNRYÂ�
������ WKDW� LGHQWLILHV� �� SUREOHP�IRFXVHG
VWUDWHJLHV�� �� HPRWLRQ�IRFXVHG� VWUDWHJLHV
DQG� �� DYRLGDQFH� VWUDWHJLHV�� 7KH� TXHVWLRQ�
QDLUH�FRQWDLQV����LWHPV����IRU�HYHU\�VWUDWH�
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J\�� )RU� WKH� FRSLQJ� ZLWK� VWUHVV� VLWXDWLRQV
DVVHVVPHQW��WKH�GLVSRVLWLRQDO�YHUVLRQ�RI�WKH
LQVWUXFWLRQ�ZDV�XVHG������ZKDW�LV�\RXU�XVXDO
EHKDYLRU��ZKDW�GR�\RX�XVXDOO\�GR��KRZ�GR
\RX�IHHO�ZKHQ�\RX�DUH�XQGHU�VWUHVV�GXH�WR�D
SUREOHP�VLWXDWLRQ����
0XOWLGLPHQVLRQDO� 3URDFWLYH� &RSLQJ� ,Q�

YHQWRU\� �3&,�� *UHHQJODVV� HW� DO��� �����
WUDQVODWHG� LQWR� 6ORYDN� E\� )LFNRYÂ�� FRP�
SULVHV����LWHPV�ZLWK�D�GLIIHUHQW�QXPEHU�IRU
�� VFDOHV�� RU� VWUDWHJLHV� �JLYHQ� LQ� EUDFNHWV��
3URDFWLYH� FRSLQJ� ������ 5HIOHFWLYH� FRSLQJ
������ 6WUDWHJLF� SODQQLQJ� ����� 3UHYHQWLYH
FRSLQJ� ������ ,QVWUXPHQWDO� VXSSRUW� VHHNLQJ
�����(PRWLRQDO�VXSSRUW�VHHNLQJ������$YRLG�
DQFH� FRSLQJ� �����7KH� LQVWUXFWLRQ�XVHG�DUH�
����VWDWHPHQWV�DUH� UHODWHG� WR�YDULRXV�HYHU\�
GD\� VLWXDWLRQV���� VD\� WR� ZKDW� H[WHQW� \RX
DJUHH� ZLWK� WKHP� DFFRUGLQJ� WR� \RXU� XVXDO
IHHOLQJV�LQ�D�SUREOHP�VLWXDWLRQ��
3HUVRQDOLW\� TXHVWLRQQDLUH� 1(2�)),

�&RVWD��0F&UDH�������� WKH�6ORYDN�YHUVLRQ
ZDV�GRQH�E\�)LFNRYÂ��$GDPRYRYÂ��5XLVHO�
��LW�FRQVLVWV�RI����LWHPV�����IRU�HDFK�RI�WKH
�� GLPHQVLRQV�� QHXURWLFLVP�� H[WUDYHUVLRQ�
RSHQQHVV�� DJUHHDEOHQHVV�� FRQVFLHQWLRXV�
QHVV�� 7KH� TXHVWLRQQDLUH� XVHV� D� ��SRLQW
VFDOH��������VWURQJO\��GLVDJUHH�������GLVDJUHH�
�� �� ,� FDQ
W� GHFLGH�� �� �� DJUHH�� �� �� VWURQJO\
DJUHH�
7KH� FROOHFWHG� UHVHDUFK� GDWD� ZDV� VWDWLV�

WLFDOO\�SURFHVVHG�LQ�WKH�6366�SURJUDP�
5(68/76�
$1'�

',6&866,21
5HOLDELOLW\� ZDV� YHULILHG� E\� &URQEDFK
V

DOSKD��)RU� WKH� LQGLYLGXDO�&23(�VWUDWHJLHV�
WKH�YDOXHV�ZHUH�ZLWKLQ�WKH�UDQJH�IURP�����
�$FWLYH�FRSLQJ��WR�������5HOLJLRQ���IRU�3&,
VWUDWHJLHV� WKH� UDQJH� ZDV� IURP� ����
�$YRLGDQFH� FRSLQJ�� WR� ����� �5HIOHFWLYH
FRSLQJ��� IRU� 1(2�)),� GLPHQVLRQV� WKH
UDQJH�ZDV�IURP�������1HXURWLFLVP��WR�����

�2SHQQHVV��� 7KH� YDOXHV� DUH� FRPSDUDEOH
ZLWK�RWKHU�DXWKRUV
�ILQGLQJV�
7KH�&23(�TXHVWLRQQDLUH��7DEOH����GHWHU�

PLQHG� D� KLJKHU� SUHIHUHQFH� IRU� IRXU
SUREOHP�IRFXVHG� VWUDWHJLHV� LQ� ER\V� DV
FRPSDUHG� ZLWK� JLUOV� �� DFWLYH� FRSLQJ� �S�  
�������DQG�UHVWUDLQW�FRSLQJ��S� ��������RQ
WKH� ERUGHU� RI� VLJQLILFDQFH�� VXSSUHVVLRQ� RI
FRPSHWLQJ� VWUDWHJLHV� VWDWLVWLFDOO\� VLJQLIL�
FDQW� DQG� SODQQLQJ� QRQVLJQLILFDQW�� *LUOV
VWDWLVWLFDOO\� PRUH� RIWHQ� XVH� LQVWUXPHQWDO
VRFLDO�VXSSRUW�
$OO� HPRWLRQ�IRFXVHG� VWUDWHJLHV� DUH� PRUH

IUHTXHQWO\� SUHIHUUHG� E\� JLUOV�� VWDWLVWLFDOO\
VLJQLILFDQW� DUH� HPRWLRQDO� VRFLDO� VXSSRUW�
UHOLJLRQ�DQG�YHQWLQJ�RI�HPRWLRQV�
7KHUH� ZHUH� QR� VLJQLILFDQW� GLIIHUHQFHV

EHWZHHQ� ER\V� DQG� JLUOV� LQ� WKH� SUHIHUHQFH
IRU� DYRLGDQFH� VWUDWHJLHV�� +RZHYHU�� ER\V
PRUH� IUHTXHQWO\� SUHIHU� EHKDYLRUDO� GLVHQ�
JDJHPHQW� DQG� KXPRU�� JLUOV� XVH� PRUH� GH�
QLDO�� PHQWDO� GLVHQJDJHPHQW� DQG�� VXUSULV�
LQJO\��DOFRKRO�GUXJ�XVH�
7KH� JHQGHU� GLIIHUHQFHV� SUHVHQWHG� FRUUH�

VSRQG�ZLWK�RXU�SUHYLRXV�ILQGLQJV��)LFNRYÂ�
������ RI� D� VLJQLILFDQWO\� KLJKHU� SUHIHUHQFH
IRU��LQVWUXPHQWDO��DQG��VRFLDO��VXSSRUW�VHHN�
LQJ� VWUDWHJLHV� DQG� YHQWLQJ� RI� HPRWLRQV� LQ
JLUOV�
7KH� &23(� TXHVWLRQQDLUH� ZDV� DOVR� XVHG

E\� -�� *XUÓÂNRYÂ� ������� LQ� KHU� UHVHDUFK
FRQGXFWHG� RQ� XQLYHUVLW\� VWXGHQWV� �PHDQ
DJH����\HDUV���+HU�FRPSDULVRQ�RI�PHQ�DQG
ZRPHQ�VLPLODUO\�VKRZHG�WKDW�PHQ�VLJQLIL�
FDQWO\�PRUH�RIWHQ�XVH�VXSSUHVVLRQ�RI�FRP�
SHWLQJ� DFWLYLWLHV�� DV� GR�ZRPHQ� YHQWLQJ� RI
HPRWLRQ�� HPRWLRQDO� DQG� LQVWUXPHQWDO� VXS�
SRUW�VHHNLQJ�DQG�UHOLJLRQ�
%R\V
� KLJKHU� SUHIHUHQFH� IRU� SUREOHP�

IRFXVHG�VWUDWHJLHV�DQG�JLUOV
�KLJKHU�SUHIHU�
HQFH� IRU� HPRWLRQ�IRFXVHG� VWUDWHJLHV� DOVR
FRUUHVSRQG� ZLWK� WKH� UHVXOWV� RI� RWKHU� DX�
WKRUV�� H�J�� 7�� .DOODVPDD� DQG� $�� 3XOYHU
�������� .�� 5HQN� DQG� *�� &UHDVH\� �������
-�0��:DVKEXUQ�2UPDFKHD�HW�DO���������

��� 678',$�36<&+2/2*,&$���������������



3URDFWLYH�&RSLQJ�,QYHQWRU\��3&,��UHVXOWV
�7DEOH� ��� VKRZ� WKDW� ER\V� �QRQVLJQLILFDQW�
O\�� PRUH� RIWHQ� XVH� SURDFWLYH� FRSLQJ�� UH�
IOHFWLYH�FRSLQJ��DQG�VWUDWHJLF�SODQQLQJ�DQG
VLJQLILFDQWO\�PRUH�KLJKO\�SUHIHU�SUHYHQWLYH
FRSLQJ��*LUOV� VLJQLILFDQWO\�PRUH� RIWHQ� XVH
HPRWLRQDO� DQG� LQVWUXPHQWDO� VXSSRUW� VHHN�
LQJ� DQG�� QRQVLJQLILFDQWO\�� DYRLGDQFH� FRS�
LQJ�
7KH�3URDFWLYH�&RSLQJ�,QYHQWRU\�ZDV�DOVR

XVHG� E\� ,�� lROFRYÂ� HW� DO�� ������� LQ� WKHLU
UHVHDUFK�RQ�XQLYHUVLW\�VWXGHQWV��/LNH�RXUV�
WKHLU�UHVXOWV�FRQILUPHG�WKDW��LQ�FRPSDULVRQ
ZLWK� ZRPHQ�� PHQ� SUHIHUUHG� SURDFWLYH�
UHIOHFWLYH� �VLJQLILFDQWO\�� DQG� SUHYHQWLYH
FRSLQJ��EXW�UDUHO\�VRXJKW�LQVWUXPHQWDO�DQG
HPRWLRQDO� �VLJQLILFDQWO\�� VXSSRUW�� 7KH\

IRXQG� YHU\� VPDOO� JHQGHU� GLIIHUHQFHV� LQ
VWUDWHJLF�SODQQLQJ��ZKLFK�ZDV�XVHG�VOLJKWO\
PRUH� RIWHQ� E\� ZRPHQ� DQG�� LQ� DYRLGDQFH
FRSLQJ��ZDV�SUHIHUUHG�D�OLWWOH�PRUH�IUHTXHQW
O\�E\�PHQ�
(�5�� *UHHQJODVV� HW� DO�� ������� IRXQG� VWD�

WLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ
PHQ�DQG�ZRPHQ�RQO\� LQ� LQVWUXPHQWDO� DQG
HPRWLRQDO� VXSSRUW� VHHNLQJ�� ZKHUH� ZRPHQ
KDG� KLJKHU� PHDQ� YDOXHV�� <�� *DQ� HW� DO�
�������IRXQG�VLJQLILFDQWO\�KLJKHU�SURDFWLYH
DQG� QRQVLJQLILFDQWO\� KLJKHU� SUHYHQWLYH
FRSLQJ� LQ�������\HDU�ROG�PDOH� VWXGHQWV� LQ
FRPSDULVRQ�ZLWK�WKHLU�IHPDOH�FRXQWHUSDUWV�
2XU� ILQGLQJV�� E\� FRQWUDVW�� SUHVHQWHG� VLJ�
QLILFDQWO\� KLJKHU� SUHYHQWLYH� FRSLQJ� LQ
ER\V��7KH�UHVXOWV�RI�0��'LHKO�HW�DO��������

678',$�36<&+2/2*,&$��������������� ���

7DEOH����0HDQV��VWDQGDUG�GHYLDWLRQV��W�YDOXHV�DQG�&URQEDFK
V�DOSKDV�IRU�&23(�LQYHQ�
WRU\�LQ�ER\V�DQG�JLUOV

675$7(*,(6�2)�&23,1*�
:,7+�675(66

%R\V
�1� ����

*LUOV
�1� �����

W S
7RWDO
VDPSOH

&23( $0 6' $0 6' $OSKD
$FWLYH�FRSLQJ ����� ����� ������ ����� ����� ����� �����
3ODQQLQJ ����� ����� ������ ����� ����� ����� �����
6XSSUHVVLRQ�RI�FRPSHWLQJ�DFWLYLWLHV ������ ����� ������ ����� ����� ����� �����
5HVWUDLQW�FRSLQJ ������ ����� ������ ����� ����� ����� �����
,QVWUXPHQWDO�VRFLDO�VXSSRUW ����� ����� ������ ����� ����� ����� �����
(PRWLRQDO�VRFLDO�VXSSRUW ������ ����� ������ ����� ����� ����� �����
3RVLWLYH�UHLQWHUSUHWDWLRQ ����� ����� ������ ����� ����� ����� �����
$FFHSWDQFH ����� ����� ������ ����� ����� ����� �����
5HOLJLRQ ������ ����� ������ ����� ����� ����� �����
9HQWLQJ�RI�HPRWLRQV ������ ����� ������ ����� ����� ����� �����
'HQLDO ������ ����� ������ ����� ����� ����� �����
%HKDYLRUDO�GLVHQJDJHPHQW ������ ����� ������ ����� ����� ����� �����
0HQWDO�GLVHQJDJHPHQW ������ ����� ������ ����� ����� ����� �����
$OFRKRO�RU�GUXJ�XVH ������ ����� ������ ����� ����� ����� �����
+XPRU ������ ����� ������ ����� ����� ����� �����



FRUUHVSRQG�ZLWK�RXU�UHVXOWV��ZKLFK�GLG�QRW
ILQG� VLJQLILFDQW� GLIIHUHQFHV� LQ� SUHIHUHQFH
IRU� SURDFWLYH� FRSLQJ� EHWZHHQ� DGXOW� PHQ
DQG�ZRPHQ�
2XU�1(2�)),�UHVXOWV��7DEOH����VKRZ�WKDW

JLUOV� VFRUH� VLJQLILFDQWO\� KLJKHU� LQ� QHXURWL�
FLVP�� H[WUDYHUVLRQ�� RSHQQHVV� DQG� DJUHH�
DEOHQHVV�� DQG� QRQVLJQLILFDQWO\� KLJKHU� LQ
FRQVFLHQWLRXVQHVV� WKDQ�ER\V��+LJKHU�PHDQ
YDOXHV�RI�DOO�ILYH�SHUVRQDOLW\�GLPHQVLRQV�RI
1(2�)),� LQ�������\HDUV�ROG�JLUOV� LQ�FRP�
SDULVRQ�ZLWK�ER\V�ZHUH�DOVR�PHQWLRQHG�E\
,��5XLVHO�DQG�3��+DODPD��������

+LJKHU� �PHDQ� �YDOXHV� �RI� �DOO� �ILYH� � SHU�
VRQDOLW\� �GLPHQVLRQV� �LQ� ����\HDU� �ROG� IH�
PDOH� �VHFRQGDU\� �VFKRRO� �VWXGHQWV� �ZHUH
DOVR��IRXQG��E\��(���6]RELRYÂ��DQG�0��.XN�
OL{RYÂ� �������� ZLWK� VLJQLILFDQWO\� KLJKHU
QHXURWLFLVP� DQG� RSHQQHVV� LQ� FRPSDULVRQ
ZLWK� �ER\V�� �,Q� �DFFRUGDQFH� �ZLWK� �RXU� UH�
VXOWV�� (�� 6]RELRYÂ� DQG� 0�� +ÙHEÎÉNRYÂ
������� IRXQG� KLJKHU� YDOXHV� IRU� DOO� ILYH
GLPHQVLRQV� RI� 1(2�)),� LQ� 6ORYDN� DQG
&]HFK� ����\HDU� �ROG� �JLUOV� �LQ� �FRPSDULVRQ
ZLWK�WKHLU�6ORYDN�DQG�&]HFK�PDOH�FRXQWHU�
SDUWV�

��� 678',$�36<&+2/2*,&$���������������

7DEOH����0HDQV��VWDQGDUG�GHYLDWLRQV��W�YDOXHV�DQG�&URQEDFK
V�DOSKDV�IRU�WKH�3URDFWLYH
&RSLQJ�,QYHQWRU\��3&,��LQ�ER\V�DQG�JLUOV
675$7(*,(6�2)�&23,1*

:,7+�675(66
%R\V

�1� ����
*LUOV

�1� �����
W S

7RWDO
VDPSOH

3&, $0 6' $0 6' $OSKD
3URDFWLYH�FRSLQJ ������ ����� ������ ����� ����� ������ ����
5HIOHFWLYH�FRSLQJ ������ ����� ������ ����� ����� ������ ����
6WUDWHJLF�SODQQLQJ ������ ����� ������ ����� ����� ������ ����
3UHYHQWLYH�FRSLQJ ������ ����� ������ ����� ����� ������ ����
,QVWUXPHQWDO�VXSSRUW�VHHNLQJ ������ ����� ������ ����� ����� ������ ����
(PRWLRQDO�VXSSRUW�VHHNLQJ ������ ����� ������ ����� ����� ������ ����
$YRLGDQFH�FRSLQJ ������ ����� ������ ����� ����� ������ ����

7DEOH����0HDQV��VWDQGDUG�GHYLDWLRQV��W�YDOXHV�DQG�&URQEDFK
V�DOSKDV�IRU�GLPHQVLRQV
RI�SHUVRQDOLW\�LQ�ER\V�DQG�JLUOV

',0(16,216�2)
3(5621$/,7<

%R\V
�1� ����

*LUOV
�1� �����

W S
7RWDO
VDPSOH

1(2�)), $0 6' $0 6' $OSKD
1HXURWLFLVP ������ ����� ������ ����� ����� ������ ����
([WUDYHUVLRQ ������ ����� ������ ����� ����� ������ ����
2SHQQHVV ������ ����� ������ ����� ����� ������ ����
$JUHHDEOHQHVV ������ ����� ������ ����� ����� ������ ����
&RQVFLHQWLRXVQHVV ������ ����� ������ ����� ����� ������ ����



'LIIHUHQFHV� EHWZHHQ� PDOHV� DQG� IHPDOHV
LQ� JURXSV� RI� DGROHVFHQWV� ZHUH� VWXGLHG� E\
0��+ÙHEÎÉNRYÂ� HW� DO�� �������� ,Q� FRPSDUL�
VRQ� ZLWK� ER\V� ������� \HDU� ROG��� JLUOV
VFRUHG� VWDWLVWLFDOO\� VLJQLILFDQWO\� KLJKHU� LQ
QHXURWLFLVP�� H[WUDYHUVLRQ�� RSHQQHVV� DQG
DJUHHDEOHQHVV�� EXW� WKHUH� ZDV� QR� REYLRXV
VLJQLILFDQW�GLIIHUHQFH�LQ�FRQVFLHQWLRXVQHVV�
&RUUHODWLRQV� �7DEOHV��� DQG���� VKRZ� WKDW�

RI� &23(� VWUDWHJLHV�� ERWK� ER\V� DQG� JLUOV
ZLWK�KLJKHU�QHXURWLFLVP�VLJQLILFDQWO\�PRUH
RIWHQ�XVH�VXSSUHVVLRQ�RI�FRPSHWLQJ�DFWLYL�
WLHV�� YHQWLQJ� RI� HPRWLRQV� DQG� DYRLGDQFH
VWUDWHJLHV� RI� GHQLDO�� DQG� EHKDYLRUDO� DQG
PHQWDO�GLVHQJDJHPHQW��RI�3&,�WKH\�VLJQLIL�
FDQWO\� OHVV�RIWHQ�XVH�SURDFWLYH�FRSLQJ�DQG
HPRWLRQDO�VXSSRUW�VHHNLQJ�

0RUH� H[WUDYHUWHG� DGROHVFHQWV� PRUH� IUH�
TXHQWO\� VHHN� HPRWLRQDO� VXSSRUW� E\� &23(
DQG�3&,�DV�ZHOO�DV�LQVWUXPHQWDO�VXSSRUW�E\
3&,� DQG� SUHIHU� SURDFWLYH� FRSLQJ� VLJQLIL�
FDQWO\�PRUH��+LJKHU�DJUHHDEOHQHVV�RI�DGR�
OHVFHQWV� LV� UHODWHG� WR�VLJQLILFDQWO\�IUHTXHQW
SUHIHUHQFH�IRU�SRVLWLYH�UHLQWHUSUHWDWLRQ�
0RUH�FRQVFLHQWLRXV�ER\V�DV�ZHOO�DV�JLUOV

VLJQLILFDQWO\� PRUH� RIWHQ� HPSOR\� SODQQLQJ
DQG�� UDUHO\�� EHKDYLRUDO� GLVHQJDJHPHQW� E\
&23(�� 7KH� VLJQLILFDQWO\� PRUH� RIWHQ� SUH�
IHUUHG� SURDFWLYH� VWUDWHJLHV� LQFOXGH� WKH
SUREOHP�IRFXVHG� RQHV�� SURDFWLYH�� UHIOHF�
WLYH��SUHYHQWLYH�FRSLQJ�DQG�VWUDWHJLF�SODQ�
QLQJ�
+RZHYHU�� VLJQLILFDQW� GLIIHUHQFHV� DOVR

DSSHDUHG� EHWZHHQ� ER\V� DQG� JLUOV�� 8QOLNH

678',$�36<&+2/2*,&$��������������� ���

7DEOH����&RUUHODWLRQV�EHWZHHQ�UHDFWLYH��&23(��DQG�SURDFWLYH��3&,��FRSLQJ�VWUDWHJLHV
DQG�SHUVRQDOLW\�GLPHQVLRQV�LQ�ER\V��1� ����

&23,1*�675$7(*,(6 3(5621$/,7<�',0(16,216��1(2�)),�
&23( 1 ( 2 $ &

$FWLYH�FRSLQJ ����� ������ ����� ����� �����
3ODQQLQJ ����� ����� ����� ����� �����
6XSSUHVVLRQ�RI�FRPSHWLQJ�DFWLYLWLHV ����� ����� ����� ����� �����
5HVWUDLQW�FRSLQJ ����� ����� ����� ����� �����
,QVWUXPHQWDO�VRFLDO�VXSSRUW ����� ����� ����� ����� �����
(PRWLRQDO�VRFLDO�VXSSRUW ����� ����� ����� ����� �����
3RVLWLYH�UHLQWHUSUHWDWLRQ ����� ����� ����� ����� �����
$FFHSWDQFH ����� ����� ����� ����� �����
5HOLJLRQ ����� ����� ����� ����� �����
9HQWLQJ�RI�HPRWLRQV ����� ����� ����� ����� �����
'HQLDO ����� ����� ����� ����� �����
%HKDYLRUDO�GLVHQJDJHPHQW ����� ����� ����� ����� �����
0HQWDO�GLVHQJDJHPHQW ����� ����� ����� ����� ������
$OFRKRO�RU�GUXJ�XVH ����� ����� ����� ����� �����
+XPRU ����� ����� ����� ������ �����

7DEOH�FRQWLQXHV



JLUOV��ER\V��7DEOH����ZLWK�KLJKHU�H[WUDYHU�
VLRQ�VLJQLILFDQWO\�OHVV�RIWHQ�SUHIHU�VXSSUHV�
VLRQ� RI� FRPSHWLQJ� DFWLYLWLHV� DQG�� PRUH
RIWHQ�� LQVWUXPHQWDO� VRFLDO� VXSSRUW� E\
&23(�� %R\V� ZLWK� KLJKHU� RSHQQHVV� SUHIHU
SUREOHP�IRFXVHG� VWUDWHJLHV�� SODQQLQJ� DQG
VXSSUHVVLRQ� RI� FRPSHWLQJ� DFWLYLWLHV�
HPRWLRQ�IRFXVHG� SRVLWLYH� UHLQWHUSUHWDWLRQ
DQG� DFFHSWDQFH� E\� &23(�� DQG� IRXU
SUREOHP�IRFXVHG� VWUDWHJLHV� E\� 3&,�� 7KHVH
UHVXOWV� DUH� VXUSULVLQJ�� DV� RSHQQHVV� YHU\
UDUHO\�FRUUHODWHV�ZLWK�WKH�FRSLQJ�VWUDWHJLHV
VWXGLHG�� %R\V� ZLWK� KLJKHU� DJUHHDEOHQHVV
VLJQLILFDQWO\�PRUH� RIWHQ� VXSSUHVV� FRPSHW�
LQJ�DFWLYLWLHV�DV�ZHOO��DQG�DW�WKH�VDPH�WLPH
UDUHO\�XVH�DYRLGDQFH�VWUDWHJLHV�E\�&23(�
,Q�FRPSDULVRQ�ZLWK�ER\V��JLUOV� �7DEOH���

ZLWK� KLJKHU� QHXURWLFLVP� OHVV� IUHTXHQWO\
SUHIHU� SRVLWLYH� UHLQWHUSUHWDWLRQ�� EXW�� RIWHQ�
WKH�VWUDWHJLHV�UHOLJLRQ�DQG�DOFRKRO�GUXJ�XVH
E\�&23(��OHVV�IUHTXHQWO\�SUHIHUUHG�SURDF�
WLYH� VWUDWHJLHV� DUH� VWUDWHJLF� SODQQLQJ� DQG
LQVWUXPHQWDO� VXSSRUW� VHHNLQJ�� DYRLGDQFH
FRSLQJ�LV�IUHTXHQW��*LUOV�ZLWK�KLJKHU�H[WUD�
YHUVLRQ�DQG�FRQVFLHQWLRXVQHVV�VLJQLILFDQWO\

PRUH�RIWHQ�SUHIHU�SRVLWLYH�UHLQWHUSUHWDWLRQ�
PRUH� FRQVFLHQWLRXV� JLUOV� DOVR� XVH� DFWLYH
FRSLQJ�� SRVLWLYH� UHLQWHUSUHWDWLRQ� �&23(�
DQG�� VLJQLILFDQWO\� OHVV� RIWHQ�� DYRLGDQFH
FRSLQJ��3&,��
*LUOV� ZLWK� KLJKHU� RSHQQHVV� SUHIHU� UH�

VWUDLQW� FRSLQJ� VLJQLILFDQWO\� OHVV�� DQG� VXU�
SULVLQJO\� WKH\� XVH� PRUH� DOFRKRO� RU� GUXJV
�&23(�� DQG� PRUH� IUHTXHQWO\� VHHN� LQVWUX�
PHQWDO�DQG�HPRWLRQDO�VXSSRUW� �3&,���*LUOV
ZLWK� KLJKHU� DJUHHDEOHQHVV� VLJQLILFDQWO\
PRUH�RIWHQ�HPSOR\�DFWLYH�FRSLQJ��HPRWLRQ�
DO�DQG�LQVWUXPHQWDO�VRFLDO�VXSSRUW�DQG�OHVV
RIWHQ�XVH�DOFRKRO�RU�GUXJV�
6LJQLILFDQW�UHODWLRQV�RI�FRQVFLHQWLRXVQHVV

�ZKLFK�LQFOXGHV�WKH�VHQVH�RI�GXW\��UHOLDELO�
LW\�� DFKLHYHPHQW� VWULYLQJ�� WR� SURDFWLYH
SUREOHP�IRFXVHG� VWUDWHJLHV� FRUUHVSRQG
ZLWK��WKH��ILQGLQJV��RI��5���6FKZDU]HU��DQG
6�� 7DXEHUW� �������� WKDW� D� SURDFWLYH� LQGL�
YLGXDO� VWULYHV� WR� SHUIHFW� KLV�KHU� OLIH� DQG
EXLOG� UHVRXUFHV� IRU� IXUWKHU� GHYHORSPHQW�
3URDFWLYH�FUHDWLQJ�RI�EHWWHU� OLIH�FRQGLWLRQV
DQG�KLJKHU�SHUIRUPDQFH�LV�H[SHULHQFHG�DV�D
SRVVLELOLW\�WR�H[SUHVV�WKH�PHDQLQJ�RI�OLIH�

��� 678',$�36<&+2/2*,&$���������������

7DEOH����FRQWLQXHG�
&23,1*�675$7(*,(6 3(5621$/,7<�',0(16,216��1(2�)),�

3&, 1 ( 2 $ &
3URDFWLYH�FRSLQJ ����� ����� ����� ����� �����
5HIOHFWLYH�FRSLQJ ����� ����� ����� ����� �����
6WUDWHJLF�SODQQLQJ ������ ����� ����� ����� �����
3UHYHQWLYH�FRSLQJ ����� ����� ����� ����� �����
,QVWUXPHQWDO�VXSSRUW�VHHNLQJ ����� ����� ����� ����� �����
(PRWLRQDO�VXSSRUW�VHHNLQJ ����� ����� ����� ����� �����
$YRLGDQFH�FRSLQJ ����� ����� ����� ����� �����
1RWH���S�����������S����������S���������LWDOLFV�GHQRWH�FRUUHODWLRQV�RI�ERUGHUOLQH

VLJQLILFDQFH�ZLWK�S� �����
1(2�)),���1�����1HXURWLFLVP���(�����([WUDYHUVLRQ���2�����2SHQQHVV���$����$JUHHDEOHQHVV�

&���&RQVFLHQWLRXVQHVV



678',$�36<&+2/2*,&$��������������� ���

7DEOH����&RUUHODWLRQV�EHWZHHQ�UHDFWLYH��&23(��DQG�SURDFWLYH��3&,��FRSLQJ�VWUDWHJLHV
DQG�SHUVRQDOLW\�GLPHQVLRQV�LQ�JLUOV��1� �����

&23,1*�675$7(*,(6 3(5621$/,7<�',0(16,216��1(2�)),�
&23( 1 ( 2 $ &

$FWLYH�FRSLQJ ����� ����� ����� ����� �����
3ODQQLQJ ����� ����� ����� ����� �����
6XSSUHVVLRQ�RI�FRPSHWLQJ�DFWLYLWLHV ����� ����� ����� ����� �����
5HVWUDLQW�FRSLQJ ����� ����� ����� ����� �����
,QVWUXPHQWDO�VRFLDO�VXSSRUW ����� ����� ����� ����� �����
(PRWLRQDO�VRFLDO�VXSSRUW ����� ����� ����� ����� �����
3RVLWLYH�UHLQWHUSUHWDWLRQ ����� ����� ����� ����� �����
$FFHSWDQFH ����� ����� ����� ����� �����
5HOLJLRQ ����� ����� ����� ����� �����
9HQWLQJ�RI�HPRWLRQV ����� ����� ����� ����� �����
'HQLDO ����� ����� ����� ����� �����
%HKDYLRUDO�GLVHQJDJHPHQW ����� ����� ����� ����� �����
0HQWDO�GLVHQJDJHPHQW ����� ����� ����� ����� �����
$OFRKRO�RU�GUXJ�XVH ����� ������ ����� ����� �����
+XPRU ����� ����� ����� ����� �����

3&, 1 ( 2 $ &
3URDFWLYH�FRSLQJ ����� ����� ����� ����� �����
5HIOHFWLYH�FRSLQJ ����� ����� ����� ����� �����
6WUDWHJLF�SODQQLQJ ����� ����� ����� ����� �����
3UHYHQWLYH�FRSLQJ ����� ����� ����� ����� �����
,QVWUXPHQWDO�VXSSRUW�VHHNLQJ ����� ����� ����� ����� �����
(PRWLRQDO�VXSSRUW�VHHNLQJ ����� ����� ����� ����� �����
$YRLGDQFH�FRSLQJ ����� ����� ����� ����� �����
1RWH���S�����������S����������S���������LWDOLFV�GHQRWH�FRUUHODWLRQV�RI�ERUGHUOLQH

VLJQLILFDQFH�DW�S� �����
1(2�)),���1�����1HXURWLFLVP���(�����([WUDYHUVLRQ���2�����2SHQQHVV���$���$JUHHDEOHQHVV�

&���&RQVFLHQWLRXVQHVV



7KH� UHVHDUFK� RI� 3�� +DODPD� ������� FRQ�
ILUPV� WKH� WKHRU\� GHVFULEHG� DERYH��+H� VWX�
GLHG� WKH� UHODWLRQ� EHWZHHQ�PHDQLQJ� RI� OLIH
DQG�FRSLQJ�DQG�IRXQG�WKDW��IRU�LQGLYLGXDOV
ZLWK�KLJKHU�TXDOLW\�RI�WKH�PHDQLQJ�RI�OLIH�
H[SHULHQFH�DQG�VHOI�WUDQVFHQGHQFH�DUH�WKHLU
GHHS� YDOXHV�� LGHDOV� DQG� JRDOV� D� VRXUFH� RI
DFWLYH�DQG�SRVLWLYH�FRSLQJ�
0��%UDWVNÂ��������VD\V�WKDW�PDQ�DFKLHYHV

JDLQV� ZLWKLQ� FRQVWUXFWLYH� FRSLQJ� DQG
DYRLGV�ORVVHV�QRW�RQO\�IRU�KLPVHOI�EXW�DOVR
IRU�RWKHUV�DQG�KLV�HQYLURQPHQW��DQG�DW� WKH
VDPH�WLPH�LPSURYHV�KLV�TXDOLW\�RI�OLIH�DQG
FXOWLYDWHV�KLV�SHUVRQDOLW\�
=�� 5XLVHORYÂ� ������� IRXQG� D� VLJQLILFDQW

QHJDWLYH� UHODWLRQ� EHWZHHQ� WKH� VHQVH� RI
FRKHUHQFH� LQGLFDWRU� DQG� QHXURWLFLVP� LQ
DGROHVFHQW�JLUOV�DQG�SRVLWLYH�UHODWLRQV�ZLWK
DJUHHDEOHQHVV� DQG� FRQVFLHQWLRXVQHVV�� $
VLJQLILFDQW� FRUUHODWLRQ�RI�QHXURWLFLVP�ZLWK
YHQWLQJ�RI� HPRWLRQV� DQG�DYRLGDQFH� VWUDWH�
JLHV�LQ�������\HDU�ROG�VHFRQGDU\�JUDPPDU
VFKRRO�VWXGHQWV�ZDV�VKRZQ�E\�0��%ODWQÞ�HW
DO���������DV�ZHOO�
9�� %DOD{WÎNRYÂ� DQG� 0�� %ODWQÞ� ������

VWDWH� WKDW� WKH� EHKDYLRU� RI� ������ \HDU� ROG
VHFRQGDU\� JUDPPDU� VFKRRO� VWXGHQWV� LQ� D
ORDG� VLWXDWLRQ� LV� XQGHU� WKH� LQIOXHQFH� RI
H[WUDYHUVLRQ�DQG�DJUHHDEOHQHVV�GLPHQVLRQV
WKDW�DUH�UHODWHG�WR�WKH�SUHIHUHQFH�IRU�FRJQL�
WLYH� UHVWUXFWXULQJ� DQG� VRFLDO� VXSSRUW� VHHN�
LQJ�� DQG� H[WUDYHUVLRQ� LV� DOVR� UHODWHG� WR
YHQWLQJ�RI�HPRWLRQV� �DXWKRUV�XVHG�&RSLQJ
6WUDWHJ\� ,QYHQWRU\� E\� '�/�� 7RELQ� HW� DO��
������
6LPLODU� UHODWLRQVKLSV� RI� VWUDWHJLHV� IURP

&23(� DQG� 1(2�)),� GLPHQVLRQV� WKDW� DUH
PHQWLRQHG� LQ� WKLV� VWXG\�ZHUH� GRFXPHQWHG
E\�'��:DWVRQ�DQG�%��+XEEDUG� ������� IRU
DQ� WRWDO�JURXS�RI�XQLYHUVLW\� VWXGHQWV�� WKH\
GR� QRW� PHQWLRQ� LQGLYLGXDO� UHVXOWV� RI� PHQ
DQG�ZRPHQ��2XU�UHVXOWV�KDYH�YDOXHV�FORVH�
O\�PDWFKLQJ� WKRVH�RI�7��.DOODVPDD�DQG�$�
3XOYHU� �������� 7KH\� DQDO\]HG� GLIIHUHQFHV
EHWZHHQ�PHQ�DQG�ZRPHQ��EXW�GLG�QRW�ILQG

DQ\� VLJQLILFDQW� UHODWLRQVKLSV� RI� RSHQQHVV
ZLWK�FRSLQJ�VWUDWHJLHV�IURP�&23(�
:H�GLG�QRW�ILQG�DQ\�VWXG\�RQ�WKH�DQDO\VLV

RI� UHODWLRQV� EHWZHHQ�%LJ� )LYH� GLPHQVLRQV
DQG�SURDFWLYH� VWUDWHJLHV�� DQG� WKHUHIRUH� WKH
FRPSDULVRQ� RI� RXU� UHVXOWV� ZLWK� WKRVH� RI
RWKHU�DXWKRUV�LV�RQO\�PDUJLQDO�
<��*DQ�HW�DO���������IRXQG�WKDW�SURDFWLYH

DQG� SUHYHQWLYH� FRSLQJ� LV� VLJQLILFDQWO\
QHJDWLYHO\� UHODWHG� WR� GHSUHVVLRQ� �FRPSR�
QHQW�RI�QHXURWLFLVP��DQG�SRVLWLYHO\�WR�RSWL�
PLVP� �FRPSRQHQW� RI� H[WUDYHUVLRQ��� 2XU
UHVXOWV�FRUUHVSRQG�ZLWK�WKHVH�JLYHQ�UHVXOWV�
EXW� WKH� VLJQLILFDQFH� LV� RQO\� LQ� SURDFWLYH
FRSLQJ�
6LPLODUO\��$�.��8VNXO�DQG�(��*UHHQJODVV

������� IRXQG� WKDW� SURDFWLYH� FRSLQJ� VWUDWH�
J\� LV� VLJQLILFDQWO\� SRVLWLYHO\� UHODWHG� WR
RSWLPLVP� DQG� OLIH� VDWLVIDFWLRQ�� EXW� QHJD�
WLYHO\� WR� GHSUHVVLRQ�� (�� *UHHQJODVV� HW� DO�
������� SUHVHQW� VLJQLILFDQW� QHJDWLYH� UHOD�
WLRQV�RI�GHSUHVVLRQ�WR�WKH�IROORZLQJ�VWUDWH�
JLHV�� SURDFWLYH� FRSLQJ�� VWUDWHJLF� SODQQLQJ�
SUHYHQWLYH� FRSLQJ� DQG� HPRWLRQDO� VRFLDO
VXSSRUW�� 7KHVH� UHVXOWV� FRUUHVSRQG� ZLWK
WKRVH�RI�RXU�UHVHDUFK�

&21&/86,21
$FFRUGLQJ�WR�RXU�UHVHDUFK�VDPSOH�UHVXOWV�

JLUOV�KDYH�VLJQLILFDQWO\�KLJKHU�QHXURWLFLVP�
H[WUDYHUVLRQ�� RSHQQHVV�� DJUHHDEOHQHVV� DQG
QRQVLJQLILFDQWO\� KLJKHU� FRQVFLHQWLRXVQHVV
WKDQ� ER\V�� $GROHVFHQW� ER\V� PRUH� RIWHQ
SUHIHU� SUREOHP�IRFXVHG� VWUDWHJLHV� DQG
VRPH� DYRLGDQFH� VWUDWHJLHV� �EHKDYLRUDO
GLVHQJDJHPHQW�� KXPRU��� DGROHVFHQW� JLUOV
PRUH� IUHTXHQWO\� XVH� HPRWLRQ�IRFXVHG
VWUDWHJLHV�� HVSHFLDOO\� LQVWUXPHQWDO� DQG
HPRWLRQDO�VXSSRUW�VHHNLQJ��EXW�DOVR�DYRLG�
DQFH� VWUDWHJLHV� �SUREOHP� H[LVWHQFH� GHQLDO�
PHQWDO�GLVHQJDJHPHQW��DOFRKRO�GUXJ�XVH��
2Q� WKH� EDVLV� RI� RXU� UHVXOWV��ZH� DUH� FRQ�

YLQFHG�WKDW�DQ�DQDO\VLV�RI�JHQGHU�UHODWLRQV
EHWZHHQ� FRSLQJ� VWUDWHJLHV� DQG� SHUVRQDOLW\

��� 678',$�36<&+2/2*,&$���������������



GLPHQVLRQV� ZRXOG� EH� DSSURSULDWH�� 7KH
PDLQ� UHDVRQ� IRU� IXUWKHU� DQDO\VLV� DUH� WKH
UHSHDWHGO\�REVHUYHG�VLJQLILFDQW�GLIIHUHQFHV
EHWZHHQ�ER\V�DQG�JLUOV�RU�PHQ�DQG�ZRPHQ
LQ�WKH�OHYHO�RI�SHUVRQDOLW\�GLPHQVLRQV�DQG�
DV� D� UHVXOW�� VLJQLILFDQW� GLIIHUHQFHV� LQ� WKH
SUHIHUHQFH�IRU�GLIIHUHQW�VWUDWHJLHV�
5HFHLYHG�'HFHPEHU���������

5()(5(1&(6
$63,1:$//�� /�*��� 7$</25�� 6�(��� ������ $

VWLWFK� LQ� WLPH��6HOI�UHJXODWLRQ� DQG�SURDFWLYH� FRSLQJ�
3V\FKRORJLFDO�%XOOHWLQ������������������
%$/$l7®.29¢��9���%/$71¾��0���������'HWHU�

PLQDQW\� YÞEÍUX� VWUDWHJLÎ� ]YOÂGÂQÎ� >'HWHUPLQDQWV� RI
FRSLQJ�VWUDWHJLHV�VHOHFWLRQ@��=SUÂY\��������������%UQR�
3V\FKRORJLFNÞ�»VWDY�$9�©5�
%/$71¾��0���.2+287(.��7��� -$18l29¢��3��

������ � 6LWXDÉQÍ� �NRJQLWLYQÎ� �D� �RVREQRVWQÎ� � GHWHUPL�
QDQW\�FKRYÂQÎ�Y�]ÂWÍ�RYÊ�VLWXDFL� >6LWXDWLRQDO�FRJQL�
WLYH�DQG�SHUVRQDOLW\�GHWHUPLQDQWV�RI�EHKDYLRU�LQ�ORDG
VLWXDWLRQ@�� ©HVNRVORYHQVNÂ� 3V\FKRORJLH�� ���� ��
�������
%2/*(5��1���������&RSLQJ�DV�SHUVRQDOLW\�SURFHVV�

$� SURVSHFWLYH� VWXG\�� -RXUQDO� RI� 3HUVRQDOLW\� DQG
6RFLDO�3V\FKRORJ\�����������������
%5$76.¢��0���������=LVN\�D�VWUDW\�Y�]Â~D�RYÞFK

VLWXÂFLÂFK�DOHER�SUÎSUDYD�QD��LYRW�>*DLQV�DQG�ORVVHV
LQ�ORDG�VLWXDWLRQV�RU�D�SUHSDUDWLRQ�IRU� OLIH@��%UDWLVOD�
YD��3UÂFD�
&$59(5�� &�6��� 6&+(,(5��0�)���:(,175$8%�

-�.��� ������$VVHVVLQJ� FRSLQJ� VWUDWHJLHV��$� WKHRUHWL�
FDOO\� EDVHG� DSSURDFK�� -RXUQDO� RI� 3HUVRQDOLW\� DQG
6RFLDO�3V\FKRORJ\�����������������
&21125�60,7+�� -�.��� )/$&+6%$57�� &��

������ 5HODWLRQV� EHWZHHQ� SHUVRQDOLW\� DQG� FRSLQJ��$
PHWD�DQDO\VLV�� -RXUQDO� RI� 3HUVRQDOLW\� DQG� 6RFLDO
3V\FKRORJ\�������������������
&267$�� 3�7��� -U���0F&5$(��5�5��� ������5HYLVHG

1(2� 3HUVRQDOLW\� ,QYHQWRU\� �1(2�3,�5�� DQG� 1(2
)LYH�)DFWRU� ,QYHQWRU\� �1(2�)),�� SURIHVVLRQDO
PDQXDO�� 2GHVVD�� )/�� 3V\FKRORJLFDO� $VVHVVPHQW
5HVRXUFHV�
',(+/��0���6(0(*21��$�%���6&+:$5=(5��5��

������$VVHVVLQJ�DWWHQWLRQ�FRQWURO� LQ�JRDO�SXUVXLW��$
FRPSRQHQW� RI� GLVSRVLWLRQDO� VHOI�UHJXODWLRQ�� -RXUQDO
RI�3HUVRQDOLW\�$VVHVVPHQW�����������������
),&.29¢��(���������0XOWLGLPHQ]LRQÂOQ\�GRWD]QÎN

FRSLQJRYÞFK� VWUDWÊJLÎ� �0XOWLGLPHQVLRQDO� TXHVWLRQ�
QDLUH� RI� FRSLQJ� VWUDWHJLHV��� ,Q�� $�� 3URNRSÉÂNRYÂ�� ,�
5XLVHO� �(GV���� 3UDNWLFNÂ� LQWHOLJHQFLD� ,,�� 9\EUDQÊ

PHWRGLN\� �SS�� �������� %UDWLVODYD�� »VWDY� ([SHU�
LPHQWÂOQHM�3V\FKROÔJLH�6$9�
),&.29¢�� (��� ������ 3HUVRQDOLW\� UHJXODWRUV� RI

FRSLQJ�EHKDYLRU�LQ�DGROHVFHQWV��6WXGLD�3V\FKRORJLFD�
���������������
)2/.0$1�� 6��� /$=$586�� 5�6��� ������ ,I� LW

FKDQJHV�LW�PXVW�EH�D�SURFHVV��6WXG\�RI�HPRWLRQ�DQG
FRSLQJ�GXULQJ�WKUHH�VWDJHV�RI�D�FROOHJH�H[DPLQDWLRQ�
-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\��������
��������
*$1�� <��� <$1*�� 0��� =+28�� <��� =+$1*�� <��

������ 7KH� WZR�IDFWRU� VWUXFWXUH� RI� IXWXUH�RULHQWHG
FRSLQJ�DQG�LWV�PHGLDWLQJ�UROH�LQ�VWXGHQW�HQJDJHPHQW�
3HUVRQDOLW\� DQG� ,QGLYLGXDO� 'LIIHUHQFHV�� ���� ��
��������
*5((1*/$66��(�5��� ������ 3URDFWLYH� FRSLQJ�� ,Q�

(��)U\GHQEHUJ��(G����%H\RQG�FRSLQJ��0HHWLQJ�JRDOV�
YLVLRQV��DQG�FKDOOHQJHV��SS����������/RQGRQ��2[IRUG
8QLYHUVLW\�3UHVV�
*5((1*/$66�� (�5��� 6&+:$5=(5�� 5��� -$.8�

%,(&��'���),.6(1%$80��/���7$8%(57��6��������
7KH� 3URDFWLYH� &RSLQJ� ,QYHQWRU\� �3&,��� $� PXOWLGL�
PHQVLRQDO� UHVHDUFK� LQVWUXPHQW�� 3DSHU� SUHVHQWHG� DW
WKH� ��WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RI� WKH� 6WUHVV� DQG
$Q[LHW\� 5HVHDUFK� 6RFLHW\�� .UDNRZ�� 3RODQG�� -XO\
������
*85³¢.29¢��-���������1HJDWLYH�VHOI�HVWHHP�DQG

SUHIHUUHG�FRSLQJ� VWUDWHJLHV� LQ�6ORYDN�XQLYHUVLW\� VWX�
GHQWV��6WXGLD�3V\FKRORJLFD�����������������
+$/$0$�� 3��� ������ 'LPHQVLRQV� RI� OLIH� PHDQLQJ

DV� IDFWRUV� RI� FRSLQJ�� 6WXGLD� 3V\FKRORJLFD�� ���� ��
��������
+¹(%®©.29¢�� 0��� 85%¢1(.�� 7��� ©(50¢.�

,��� ������ *HQGHU� GLIIHUHQFHV� LQ� SHUVRQDOLW\� WUDLWV�
$QDO\VLV�RI�VHOI��DQG�SHHU�UDWLQJ��3DSHU�SUHVHQWHG�DW
WKH���WK�(XURSHDQ�&RQIHUHQFH�RQ�3HUVRQDOLW\�� -HQD�
*HUPDQ\��-XO\�������
.$//$60$$��7���38/9(5��$���������7KH�VWUXF�

WXUH�DQG�SURSHUWLHV�RI�WKH�(VWRQLDQ�&23(�LQYHQWRU\�
3HUVRQDOLW\� DQG� ,QGLYLGXDO� 'LIIHUHQFHV�� ���� ��
��������
/$=$586�� 5�6��� )2/.0$1�� 6��� ������ 6WUHVV�

DSSUDLVDO��DQG�FRSLQJ��1HZ�<RUN��6SULQJHU�
/$=$586��5�6��� )2/.0$1�� 6��� ������ 7UDQVDF�

WLRQDO� WKHRU\� DQG� UHVHDUFK� RQ� HPRWLRQV� DQG� FRSLQJ�
(XURSHDQ�-RXUQDO�RI�3HUVRQDOLW\����������������
/((�%$**/(<�� '��� 35((&(�� 0��� '(/21*,6�

$��� ������ &RSLQJ�ZLWK� LQWHUSHUVRQDO� VWUHVV�� 5ROH� RI
%LJ� )LYH� WUDLWV�� -RXUQDO� RI� 3HUVRQDOLW\�� ���� ��
����������
0F&5$(��5�5���&267$��3�7���-U���������3HUVRQDO�

LW\�� FRSLQJ�� DQG� FRSLQJ� HIIHFWLYHQHVV� LQ� DQ� DGXOW
VDPSOH��-RXUQDO�RI�3HUVRQDOLW\�����������������
2
%5,(1��7�%���'H/21*,6��$��� ������7KH� LQWHU�

DFWLRQDO� FRQWH[W� RI� SUREOHP��� HPRWLRQ��� DQG
UHODWLRQVKLS�IRFXVHG�FRSLQJ��7KH�UROH�RI�WKH�%LJ�)LYH

678',$�36<&+2/2*,&$��������������� ���



SHUVRQDOLW\� IDFWRUV�� -RXUQDO� RI� 3HUVRQDOLW\�� ���� ��
��������
5(1.��.���&5($6(<��*���������7KH�UHODWLRQVKLS

RI� JHQGHU�� JHQGHU� LGHQWLW\�� DQG� FRSLQJ� VWUDWHJLHV� LQ
ODWH� DGROHVFHQWV�� -RXUQDO� RI� $GROHVFHQFH�� ���� ��
��������
58,6(/�� ,��� +$/$0$�� 3��� ������1(2� SÅ~IDNWR�

URYÞ� RVREQRVWQÞ� LQYHQWÂU� �SRG�D� 1(2� )LYH�)DFWRU
,QYHQWRU\�3�7��&RVWX�D�5�5��0F&UDHKR��>1(2�)LYH�
)DFWRU� 3HUVRQDOLW\� ,QYHQWRU\@�� 3UDKD�� 7HVWFHQWUXP� �
+RJUHIH�
58,6(/29¢�� =��� ������ 5HODWLRQVKLS� EHWZHHQ

UHVLVWDQFH� WR� ORDG� DQG� SHUVRQDOLW\� WUDLWV� LQ� HOGHUO\
ZRPHQ��6WXGLD�3V\FKRORJLFD�����������������
6&+:$5=(5�� 5��� 7$8%(57�� 6��� ������ 7HQD�

FLRXV� JRDO� SXUVXLWV� DQG� VWULYLQJ� WRZDUG� SHUVRQDO
JURZWK�� � 3URDFWLYH� �FRSLQJ�� �,Q�� �(�� � )U\GHQEHUJ
�(G���� %H\RQG� FRSLQJ�� 0HHWLQJ� JRDOV�� YLVLRQV� DQG
FKDOOHQJHV� �SS�� �������� /RQGRQ�� 2[IRUG� 8QLYHUVLW\
3UHVV�
6&+:$5=(5�� 5��� .12//�� 1��� ������ 3RVLWLYH

FRSLQJ��0DVWHULQJ�GHPDQGV�DQG�VHDUFKLQJ�IRU�PHDQ�
LQJ��,Q��6�-��/RSH]��&�5��6Q\GHU��(GV����+DQGERRN�RI
SRVLWLYH� SV\FKRORJLFDO� DVVHVVPHQW� �SS�� ���������
:DVKLQJWRQ�� '&�� $PHULFDQ� 3V\FKRORJLFDO� $VVRFL�
DWLRQ�
68/6�� -��� '$9,'�� -�3��� ������ &RSLQJ� DQG� SHU�

VRQDOLW\�� 7KLUG� WLPH
V� WKH� FKDUP"� -RXUQDO� RI� 3HU�
VRQDOLW\������������������
68/6�� -��� '$9,'�� -�3��� +$59(<�� -�+��� �����

3HUVRQDOLW\� DQG� FRSLQJ�� 7KUHH� JHQHUDWLRQV� RI� UH�
VHDUFK��-RXUQDO�RI�3HUVRQDOLW\�����������������

6=2%,29¢��(���+¹(%®©.29¢��0���������2VRE�
QRVWQÊ� YODVWQRVWL� DGROHVFHQWRY� QD� 6ORYHQVNX� D� Y
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6ÛKUQ��lWÛGLD�VD�]DPHULDYD�QD�DQDOÞ]X�Y]~DKRY�RVREQRVWQÞFK�GLPHQ]LÎ�DGROHVFHQWRY�V�SUHIHUHQ�
FLRX�UHDNWÎYQ\FK�D�SURDNWÎYQ\FK�FRSLQJRYÞFK�VWUDWÊJLÎ�D�WLH��SRXND]XMH�QD�UR]GLHO\�PHG]L�WÞPLWR
GYRPD�GUXKPL�VWUDWÊJLÎ��2VREQRVWQÊ�GLPHQ]LH�VPH�VNÛPDOL�SRPRFRX�1(2�)),��&RVWD��0F&UDH�
������� UHDNWÎYQH�VWUDWÊJLH�FRSLQJX�VPH�]LV~RYDOL�GRWD]QÎNPL�&23(��&DUYHU�HW�DO���������D�SUR�
DNWÎYQH�VWUDWÊJLH�SRX�LWÎP�3URDFWLYH�&RSLQJ�,QYHQWRU\��3&,��*UHHQJODVV�HW�DO����������9ÞVOHGN\
UHIHUXMHPH�]�K�DGLVND�UR]GLHORY�PHG]L�FKODSFDPL�D�GLHYÉDWDPL��8�GLHYÉDW�VPH�]LVWLOL�YÞ]QDPQH
Y\{{LH� ÛURYQH� QHXURWL]PX�� H[WUDYHU]LH�� RWYRUHQRVWL�� SUÎYHWLYRVWL� D� QHYÞ]QDPQH� Y\{{LX� ÛURYHÓ
VYHGRPLWRVWL� QH�� X� FKODSFRY�� &KODSFL� SUHIHUXMÛ� ÉDVWHM{LH� VWUDWÊJLH� ]DPHUDQÊ� QD� SUREOÊP� D� ]
Y\KÞEDFÎFK�VWDWÊJLH�QDMYLDF�EHKDYLRUÂOQH�RGSÛWDQLH�VD�RG�SUREOÊPRYHM�VLWXÂFLH��KXPRU��'LHYÉDWÂ
SRX�ÎYDMÛ� YLDF� VWUDWÊJLH� ]DPHUDQÊ� QD� HPÔFLH�� QDMPÅ� Y\K�DGÂYDQLH� LQ{WUXPHQWÂOQHM� D� HPRÉQHM
RSRU\�� DOH� DM� Y\KÞEDFLH� VWDWÊJLH� SRSLHUDQLH�� PHQWÂOQH� RGYHGHQLH� SR]RUQRVWL� RG� SUREOÊPRYHM
VLWXÂFLH��X�ÎYDQLH�DONRKROX�DOHER�GURJ�


