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���0HWKRGV

7KH�FRPSOH[�DSSURDFK�WR�WKH�UHVHDUFK�REMHFW�DOORZV�WR�FRPELQH�PHWKRGV�RI�
FRJQLWLYH� OLQJXLVWLFV�� IXQFWLRQDO� VHPDQWLF� VWXG\� DQG� SUDJPDWLFV�� WKH� PHWKRG� RI�
FRQFHSWXDOL]LQJ�WKH�ZRUOG�LQ�OH[LFDO�VHPDQWLFV��ILHOG�VWUXFWXULQJ�PHWKRG��PHWKRG�RI�
FRQWH[WXDO�DQDO\VLV�

���0DLQ�3DUW

7KH� DSSUR[LPDWLRQ� DV� ³RQH� RI� WKH� PHQWDO� RSHUDWLRQV� DQG� WKH� PHWKRG� RI�
KXPDQ� FRJQLWLYH� DFWLYLW\� FKDUDFWHUL]HV� WKH� FRJQLWLYH� SURFHVVHV� RI� SHUFHSWLRQ��
XQGHUVWDQGLQJ�� DQG� LQWHUSUHWDWLRQ� RI� WKH�PHVVDJH´� �,RQRYD�� ������ S�� ����PDQLIHVWV�
LWVHOI�LQ�WKH�DSSUDLVDO�UHODWLRQ�RI�WKH�VXEMHFW�RI�QRPLQDWLRQ�WR�WKH�QDPH��REMHFW�RI�WKH�
QDPLQJ�DQG�WKH�DGGUHVVHH�DQG�LQ�WKH�DFW�RI�FRPPXQLFDWLRQ�QHHGV�D�YHUEDO�H[SOLFDWLRQ��
7KLV�SURFHVV�LV�GLUHFWO\�UHODWHG�WR�WKH�SUDJPDWLF�DVSHFWV�RI�FRPPXQLFDWLRQ��VLQFH�LW�LV�
D�ZD\�RI�WKH�UHIOHFWLQJ�QRW�RQO\ REMHFWLYH�LQIRUPDWLRQ��EXW�DOVR�RSLQLRQV��DVVHVVPHQWV��
LQWHQWLRQV�RI�WKH�VXEMHFW�

,W� LV� LPSRUWDQW� WR�QRWH� WKDW� WKH� OLQJXLVWLF�FDWHJRU\�RI�DSSUR[LPDWLRQ�KDV�D�
IXQFWLRQDO� VHPDQWLF�QDWXUH�� WKH� UHVXOWV�RI� VWXGLHV�FRQGXFWHG�RQ� WKH�PDWHULDO�RI� WKH�
ODQJXDJHV� RI� GLIIHUHQW� JURXSV� VKRZ� WKDW� WKH� FRQFHSW� RI� DSSUR[LPDWLRQ� FDQ� EH�
H[SUHVVHG� E\� PHDQV� RI� XQLWV� RI� GLIIHUHQW� OHYHOV� RI� WKH� ODQJXDJH�� PRUSKRORJLFDO��
OH[LFDO��OH[LFDO�DQG�JUDPPDWLFDO��V\QWDFWLF��,Q�WKH�RSLQLRQ�RI�'XERYLFND\D���������DOO�
PHDQV� RI� H[SUHVVLQJ� DSSUR[LPDWLRQ� KDYH� D� VLQJOH� PHQWDO� EDVLV� ± ³WKH� FRQFHSW�

DSSUR[LPDWLRQ
�� 7KLV� XQLI\LQJ� FRQFHSW� LV� DW� WKH� EDVLV� RI� WKH� ODQJXDJH� FDWHJRU\�

DSSUR[LPDWLRQ
´��S�������:KHQ�VSHFLI\LQJ�WKLV�RSLQLRQ��%ROG\UHY��������QRWHV�WKDW�
DOO�PHDQV�RI�H[SUHVVLQJ�WKH�DSSUR[LPDWLRQ�DUH�FRPELQHG�LQWR�D�FDWHJRU\�E\�WKH�ZD\�
RI�FRQFHSWXDOL]DWLRQ�DQG�FDWHJRUL]DWLRQ�RI�WKH�VXEMHFW�RI�D�WKRXJKW��WKDW�LV��WKH\�KDYH�
D�FRQFHSWXDO�OLQJXLVWLF�QDWXUH��$FFRUGLQJ�WR�WKLV�VFLHQWLVW��WKH�OLQJXLVWLF�FDWHJRU\�RI�
DSSUR[LPDWLRQ��EHLQJ�WKH�OLQJXLVWLF�HPERGLPHQW�RI�WKH�FRQFHSW�RI�DSSUR[LPDWLRQ��KDV�
DQ� LQWHUSUHWLYH��PRGXVLYH�FKDUDFWHU�� UHIOHFWV� WKH� VSHFLILFLW\�RI�KXPDQ� WKLQNLQJ�DQG�
SOD\V� DQ� LPSRUWDQW� UROH� LQ� WKH� IRUPDWLRQ� RI� WKH� OLQJXLVWLF� SLFWXUH� RI� WKH� ZRUOG�
�%ROG\UHY��������SS���������

'XERYLFND\D� ������� FRQVLGHUV� WKH� HYDOXDWLYH� QDWXUH� DQG� WKH� ODFN� RI�
LQGHSHQGHQFH�DQG�UHODWLYLW\�DV�WKH�LPSRUWDQW�VLJQV�RI�WKH�FRQFHSW�RI�
DSSUR[LPDWLRQ
��
7KH�UHVHDUFKHU�QRWHV�WKDW�WKHUH�LV�D�FRUUHODWLRQ�RI�WZR�SURFHVVHV�LQ�WKH�IRUPDWLRQ�RI�
WKLV� FRQFHSW� LQ� WKH�PLQG� RI� D� SHUVRQ��2Q� WKH� RQH� KDQG�� LQ� WKH� FDWHJRUL]DWLRQ� DQG�
FRQFHSWXDOL]DWLRQ�RI�WKH�VXUURXQGLQJ�ZRUOG��³VRPH�LQFRQVLVWHQFLHV�RU�GHYLDWLRQV�LQ�
WKH�SURSHUWLHV�RI�REMHFWV�DQG�SKHQRPHQD�IURP�WKRXJKW�SDWWHUQV�DQG�VWDQGDUGV��ZKLFK�
DUH�LQ�WKH�PLQG´��RQ�WKH�RWKHU�KDQG��ZKHQ�VXFK�DQ�DV\PPHWU\�LV�SHUFHLYHG�WR�UHIOHFW�
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LW�� ³D� QXPEHU� RI� GLIIHUHQW� OHYHOV� RI� DSSUR[LPDWLRQ� DUH� FUHDWHG� LQ� WKH� ODQJXDJH´�
�'XERYLFND\D��������SS����	�����

0HDQV� RI� H[SUHVVLQJ� WKH� VHPDQWLFV� RI� DSSUR[LPDWLRQ�� WKH\� DUH� FDOOHG�
DSSUR[LPDWRUV��DOVR�SHUIRUP�WKH�IXQFWLRQ�RI�HYDOXDWLRQ��7KH�YDOXH�RI�DSSUR[LPDWRUV��
VXSHULPSRVHG� RQ� RWKHU� ODQJXDJH� YDOXHV��PRGLILHV� WKHP��7KHVH�PHDQV� DUH� XVHG� WR�
DSSUR[LPDWH� WKH� VXEMHFW� RI� WKRXJKW��PDUN� WKH� UHVXOW� RI� WKH� ORJLFDO� RSHUDWLRQ�RI� LWV�
FRPSDULVRQ�ZLWK�WKH�SURWRW\SH��-DEEDUL�HW�DO�� ������1DNKDHH�	�1DVUDEDGL��������

7KH�LQQHU�YRFDEXODU\�RI�D�SHUVRQ��XVHG�E\�KLP�LQ�VSHHFK��LQFOXGHV�OH[HPHV�
�ZRUGV�DQG�SKUDVHV�H[SUHVVLQJ�D�KROLVWLF�FRQFHSW���DVVLPLODWHG�E\�D�SHUVRQ�ZLWK�WKH�
V\VWHP�RI�PHDQLQJV�WKDW�LV�³D�FROOHFWLYH�H[SHULHQFH�RI�VSHDNHUV RI�LQGLYLGXDOL]DWLRQ�
RI� GLIIHUHQW� REMHFWV� LQ� WKH� ZRUOG� DQG� WKHLU� FDWHJRUL]DWLRQ� DQG� FODVVLILFDWLRQ´�
�.XEU\DNRYD�� ������ S�� ����� WKRVH� ZLWK� VHPDQWLFV�� ZKLFK� JXDUDQWHHV� PXWXDO�
XQGHUVWDQGLQJ� LQ� WKH� DFW� RI� FRPPXQLFDWLRQ�� *LYHQ� WKLV�� LW� LV� SRVVLEOH� WR� FRQVLGHU�
QRPLQDWLRQV�WKDW�YHUEDOL]H�WKH�FRQFHSW�RI�DSSUR[LPDWLRQ��DV�VHFRQGDU\��ZKLFK�LQFOXGH�
D� VSHFLDO� DSSUR[LPDWLRQ� PDUNHU� � DQ� DSSUR[LPDWRU� ZKRVH� OH[LFDO� PHDQLQJ� KDV�
VHPDQWLF�DWWULEXWHV� 
SUR[LPLW\� �WR�SURWRW\SH�
�� 
QRQ�LGHQWLW\
� 
VLPLODULW\� �� VLPLODULW\
��
:LWK�LWV�KHOS��LQ�WKH�SURFHVV�RI�D�PHQWDO�RSHUDWLRQ�RI�FRPSDULQJ�WKH�GHVLJQDWHG�REMHFW�
ZLWK� WKH� SURWRW\SH�� D�PRGLILFDWLRQ� RI� WKH� LQYDULDQW�PHDQLQJ� RI� WKH�ZRUG� IL[HG� E\�
GLFWLRQDULHV� RFFXUV� DQG� UHYHDOV� WKH� GHJUHH� RI� DFFXUDF\� RI� WKH� QDPH�� WKH�
FRUUHVSRQGHQFH�RI�WKH�QDPHG�TXDQWLWDWLYH�RU�TXDOLWDWLYH�DWWULEXWH��WKH�VXEVWDQFH�WR�WKH�
SURWRW\SH��WKH�GHJUHH�RI�WKHLU�VLPLODULW\��LGHQWLW\��$MDOORRHLDQ�HW�DO���������

5HVHDUFKHUV�RI�WKH�DSSUR[LPDWLRQ�FDWHJRU\�QRWH�WKDW�³LWV�IXQFWLRQDO�VHPDQWLF�
QDWXUH�EULQJV�LW�FORVHU�WR�DQRWKHU�IXQFWLRQDO�VHPDQWLF�FDWHJRU\�� ZLWK�WKH�FDWHJRU\�RI�
GHILQLWHQHVV� �� XQFHUWDLQW\�� IRU� ZKLFK� WKH� G\QDPLF� HTXLOLEULXP� RI� WZR� SROHV� LV�
FKDUDFWHULVWLF��RQH�RI�ZKLFK�JUDYLWDWHV�WRZDUGV�DFFXUDF\��FRQFUHWHQHVV��DQG�WKH�RWKHU�
� WR�LQDFFXUDF\��EOXUULQJ��JHQHUDOL]DWLRQ´��:H�VKDUH�WKH�YLHZ�RI�$UFKDNRYD��������
FRQFHUQLQJ� WKH� IDFW� WKDW� WKH� UHDVRQV� IRU� WKH� IRUPDWLRQ� RI� WKH� FDWHJRU\� RI�
DSSUR[LPDWLRQ�DQG�WKH�SROH�RI�XQFHUWDLQW\�LQ�WKH�FDWHJRU\�RI�GHILQLWHQHVV���XQFHUWDLQW\�
SUDFWLFDOO\� FRLQFLGH� IRU� DSSUR[LPDWLRQ� ³V\QWKHVL]HV�ERWK� VHPDQWLF�SODQV� �FHUWDLQW\�
DQG�XQFHUWDLQW\��DV�DQ�H[SUHVVLRQ�RI�DSSUR[LPDWLRQV�LQ�RQH�IXQFWLRQDO�DQG�SUDJPDWLF�
IRUHVKRUWHQLQJ��QDPHO\��QRPLQDWLYH´��$UFKDNRYD��������S�����

7KH�VWXG\�RI�DSSUR[LPDWLRQ�DV�D�FDWHJRU\�KDYLQJ�D�SURWRW\SLFDO�FKDUDFWHU�
DQG�ILHOG�VWUXFWXUH�LQYROYHV�WKH�FRQVLGHUDWLRQ�RI�WKH�WUDGLWLRQDOO\�GHEDWDEOH�TXHVWLRQ�
RI� WKH� GLFKRWRP\� RI� ODQJXDJH� DQG� VSHHFK�� WKH� VHPDQWLFV� RI� ODQJXDJH� XQLWV� DW� WKH�
V\VWHP�OHYHO� �SDUDGLJPDWLF�VLJQLILFDQFH��DQG� WKH�VHPDQWLFV� WKDW� WKH\�UHDOL]H� LQ� WKH�
XWWHUDQFH� LQ� D� FHUWDLQ� FRQWH[W�� WDNLQJ� LQWR� DFFRXQW� WKH� FRPPXQLFDWLYH� VLWXDWLRQ�
�IXQFWLRQDO�� V\QWDJPDWLF�PHDQLQJ��� ,Q� WKLV� UHJDUG�� LW� VKRXOG�EH�QRWHG� WKDW�GLIIHUHQW�
WHUPV� XVHG� WR� GHWHUPLQH� WKH� VWDWXV� RI� WKH� DSSUR[LPDWLRQ� FDWHJRU\� �SURWRW\SLFDO��
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ORJLFDO�DQG�JUDPPDWLFDO��IXQFWLRQDO�VHPDQWLF���RQO\�VKRZ�GLIIHUHQW�DSSURDFKHV�WR�WKH�
LQWHUSUHWDWLRQ�RI�D�FRPSOH[�OLQJXLVWLF�SKHQRPHQRQ��7KH�ODWWHU��LQ�WXUQ��DUH�GXH�WR�WKH�
IDFW�WKDW�³WKH�GHWHUPLQDWLRQ�RI�WKH�VSHFLILFV�RI�WKH�ZD\V�RI�UHSUHVHQWLQJ�PHQWDO�FRQWHQW�
LQ� OLQJXLVWLF� PHDQLQJV� LV� RQH� RI� WKH� FHQWUDO� SUREOHPV� RI� PRGHUQ� OLQJXLVWLFV´�
�%RQGDUNR��������S�������
$SSUR[LPDWLRQ
�DV�WKH�SULPDU\�VHPDQWLF�IXQFWLRQ��L�H��YDOXH�
WKDW� GRHV� QRW� RYHUODS� ZLWK� YDOXHV� VXFK� DV� 
XQFHUWDLQW\
�� 
LQWHQVLW\
�� 
PRGDOLW\
� LV�
FKDUDFWHUL]HG� E\� D� QXPEHU� RI� FRQFHSWXDO� IHDWXUHV� �DSSUR[LPDWLRQ�� LQDFFXUDFLHV��
FRPSDUDELOLW\���,W�LV�H[SUHVVHG�E\�D�UHODWLYHO\�VPDOO�DPRXQW�RI�OH[LFDO�PHDQV�IRUPLQJ�
D� PDLQ� FRPSRQHQW� RI� WKH� IXQFWLRQDO� VHPDQWLF� ILHOG� RI� DSSUR[LPDWLRQ� GXH� WR� WKH�
LPSOHPHQWDWLRQ� RI� ³D� FRPSOHWH� VHW� RI� FRQFHSWXDO� IHDWXUHV� DQG� SURWRW\SLFDO�
FKDUDFWHULVWLFV´� �'XERYLFND\D�� ������ SS�� ��	����� 7KLV� NLQG� RI� OH[LFDO� PHDQV� RI�
H[SUHVVLQJ�WKH�PHDQLQJ�RI�DSSUR[LPDWLRQ�$GDPRYLFK��������S������FDOOV�LQKHUHQW�

7R� XQLYHUVDO� LQKHUHQW� DSSUR[LPDQWV� WKDW� H[SUHVV� DSSUR[LPDWLRQV� LQ� WKH�
VSKHUH�RI�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�FRQFHSWV�LQ�*HUPDQ�WKH�OH[HPHV�DUH�WRNHQV�ZLWK�
D� GHEDWDEOH� PRUSKRORJLFDO� VWDWXV� IDVW�� EHLQDKH�� QDKH]X� DQG� DGMHFWLYHV� �� DGYHUEV�
XQJHIlKU��DQQlKHUQG��7KH�DSSUR[LPDWH�QXPEHU��REMHFWV�RU�SHUVRQV��WKH�GXUDWLRQ�RI DQ�
HYHQW��DJH��WLPH�LQGLFDWRUV��LV�H[SUHVVHG�E\�WKH�FRPELQDWLRQ�RI�DSSUR[LPDWRUV�ZLWK�
QXPHUDOV�RU�QRXQV�WKDW�KDYH�LQ�WKHLU�PHDQLQJ�
TXDQWLW\
�RU�
GXUDWLRQ
��

����$OV�GLH�$UEHLWHQ�LQ�GHU�$OOHH�EHJDQQHQ��ODJ�GHU�.ULHJ�IDVW�I�QI]HKQ��DOV�
VLH� DEJHVFKORVVHQ� ZXUGHQ�� VFKRQ� EHLQDKH ]ZDQ]LJ -DKUH� ]XU�FN �(QJOHU� :�� 'LH�
2VWGHXWVFKHQ��������6��������������LQ DQQlKHUQG GHU�+lOIWH DOOHU�EHNDQQW�JHZRUGHQHQ�
)lOOH���� �'LH�=HLW�������������������,FK�ZHL��QLFKW�PHKU��ZLH�ODQJH�HV�GDXHUWH������!�
DEHU�HV�]RJ�VLFK�ZRKO�XQJHIlKU HLQHQ�7DJ�XQG�HLQH�1DFKW KLQ��0RHUV�:��'LH��������
/HEHQ�GHV�.lSW
Q�%ODXElU��������6������

,Q�FRPELQDWLRQ�ZLWK�DGMHFWLYHV��YHUEV�DQG�QRXQV�GHQRWLQJ�TXDOLW\��SURFHVVHV��
FRQGLWLRQ�� SHUVRQV�� REMHFWV� RU� SKHQRPHQD�� WKHVH� DSSUR[LPDWRUV� LQGLFDWH� WKH�
SUR[LPLW\�� EXW� LQFRPSOHWHQHVV� RI� LGHQWLI\LQJ� WKH� QDPHG� VXEMHFW� RI� VSHHFK� WR� WKH�
VWHUHRW\SH� UHSUHVHQWDWLRQ� IL[HG� E\� WKH� PHDQLQJ� RI� WKH� ZRUG� PRGLILHG� E\� WKH�
DSSUR[LPDWRU��&RQWH[WV�LQ�ZKLFK�DSSUR[LPDWH�QRPLQDWLRQV�UHDOL]H�GLIIHUHQW�YHUVLRQV�
RI�WKH�LQYDULDQW�YDOXH�RI�DSSUR[LPDWLRQ��XVXDOO\�VHUYH�DV�DQ�DGGLWLRQDO�EDFNJURXQG�
ZKLFK�RQO\�DFFHQWXDWHV�WKH�HVWLPDWHG�QDWXUH�RI�WKH�FDWHJRU\�RI�DSSUR[LPDWLRQ��,Q�WKH�
IROORZLQJ� H[DPSOHV�� WKH� FRQWH[W� HPSKDVL]HV� WKH� UHDOL]DWLRQ� RI� WKH� YDOXH� RI�
DSSUR[LPDWLRQ�DV�DQ�LQFRPSOHWH�GHJUHH�RI�TXDOLW\�PDQLIHVWDWLRQ�

��� 6HLQ�)HOO�ZDU�GXQNHO� �� IDVW VFKZDU]��ZLH�EHL�HLQHP�*RULOOD��XQG�DXFK�
DQVRQVWHQ�JOLFK�HU�����GLHVHP�7LHU� �0RHUV�:��'LH��������/HEHQ�GHV�.lSW
Q�%ODXElU��
������6������������'LH�ZDU�EHLQDKH ZRKOKDEHQG��YHUGLHQWH�MHGHQIDOOV�JHQXJ��'HU�&LW\�
(LQ]HOKDQGHO� DXV� GHU� 7H[WLOEUDQFKH� JHK|UW� ]X� LKUHU�.OLHQWHO� �'HJHQKDUGW� )�-�� )�U�
HZLJ� XQG� GUHL� 7DJH�� ������ 6�� ������ ��� 'LH� .RPPXQLNDWLRQ� PXVV� VSUDFKOLFK�



��� _ 3URFHHGLQJV�RI� WKH��WK� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV� ,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

DQQlKHUQG ULFKWLJ��PXVV�MHGHQIDOOV�YHUVWlQGOLFK�VHLQ��/XKPDQQ�1��'LH�*HVHOO�VFKDIW�
GHU� *HVHOOVFKDIW�� ������ 6�� ������ ��� 6HLQ� *DQJ� ZXUGH� OHLFKW� XQG� IHGHUQG�� IDVW
WlQ]HULVFK �0RHUV�:��'LH��������/HEHQ�GHV�.lSW
Q�%ODXElU��������6��������

7KH�UROH�RI�WKH�FRQWH[W�LV�VLPLODU�LQ�WKH�FDVH�RI�WKH�H[SUHVVLRQ�LQ�QRPLQDWLRQV�
ZLWK� WKH� LQFOXVLYH� XQLYHUVDO� DSSUR[LPDWRUV� RI� VXFK� YDULDQWV� RI� WKH� DSSUR[LPDWLYH�
YDOXH�� DV� DQ� XQUHDFKDEOH� DFWLRQ� RU� SURFHVV� RI� LWV� PDQLIHVWDWLRQ� LQ� IXOO� ���� ��� RU�
LQDFFXUDF\�RI�WKH�DFWLRQ����������

��� $EHU�GDVV�HU�]XP�6FKOXVV�EHLQDKH ZHLQWH � /LOLDQH�VDJWH��ÄWUlQHQQDVVHQ�
$XJHV� YHUKLHOW³��� YHUEO�IIWH� GRFK� YLHOH� �'HJHQKDUGW�)�� -��)�U� HZLJ�XQG�GUHL�7DJH��
������6������� ����(U�VFKOlIW�EHLP�*HKHQ�IDVW HLQ��6HLQH�NOHLQHQ�5LQJHODXJHQ�ZHUGHQ�
VFKZHU������/HEHUW�%��&UD]\��������6������� ���� 'DUDQ�NDQQVW�GX�GLU�XQJHIlKU GLH�
&KDQFHQ�DXVUHFKQHQ��GLH�GX�KDVW��0RHUV�:��'LH��������/HEHQ�GHV�.lSW
Q�%ODXElU��
������ 6�� ������ ���� :HQQ� ZLU� HWZD� K|UHQ�� GDVV� HLQIDFKH� +DQGZHUNHU� PLW�
HLQLJHUPD�HQ� JHVLFKHUWHP� /HEHQVXQWHUKDOW� EHUHLWV� ]X� GHQ� Ä5HLFKHQ³� JH]lKOW�
ZXUGHQ�� N|QQHQ�ZLU�XQV� YLHOOHLFKW� DQQlKHUQG YRUVWHOOHQ��ZDV�$UPXW� LQ�GLHVHU�=HLW�
EHGHXWHW�KDEHQ�PXVV��.XU]�5��6FKZDU]EXFK�.DSLWDOLVPXV��������6������

7KH�SUDJPDWLF�DWWLWXGH�RI�WKH�XWWHUDQFH�VXEMHFW�FDQ�EH�GLIIHUHQW�DQG�GRHV�QRW�
DIIHFW�WKH�UHDOL]DWLRQ�RI�WKH�VHPDQWLFV�RI�DSSUR[LPDWLRQ�VLQFH�WKH�DSSUR[LPDWRUV�DUH�
SURWRW\SLFDO� PHDQV� RI� H[SUHVVLQJ� WKLV� WKRXJKW� FRQWHQW�� 7KLV� LV� DOVR� FRQILUPHG� E\�
H[DPSOHV� LQ� ZKLFK� DSSUR[LPDWH� QRPLQDWLRQV� RI� DQDO\WLFDO� QDWXUH� DFWXDOL]H� WKH�
VHPDQWLFV�RI�DSSUR[LPDWH�DVVLPLODWLRQ�

����� ,Q� GHU� 1DFKW� HLQ� 6FKUHL� LP� +RI�� Ä$JQHV�³� )DVW� HLQ� .UHLVFKHQ��
Ä$JQHV�³�(LQ�)HQVWHU�|IIQHW�VLFK �%DKQKRI��%HUOLQ��KUVJ��/DQJH�0�OOHU�.���������6��
����� �����:DV� ODJ�QlKHU�DOV� GLH�(UZDUWXQJ��GDVV� GLH�DQQlKHUQG *OHLFKHQ DXFK� LQ�
LKUHP�SULYDWHQ�/HEHQVVWLO�ZHQLJ�8PVWlQGH�PDFKHQ�XQG�GLH�DOWHQ�8QWHUVFKHLGXQJV�
]ZlQJH�DEVFK�WWHOQ�Z�UGHQ" �(QJOHU�:��'LH�2VWGHXWVFKHQ��������6����������� (U�VDQJ�
JHUQ� XQG� LPPHU� QRFK� LP� YHUHLQLJWHQ� HYDQJHOLVFKHQ� .LUFKHQFKRU�� ³)�U� HLQHQ�
SUDNWL]LHUHQGHQ�.DWKROLNHQ�PHUNZ�UGLJ�XQG�EHLQDKH +lUHVLH³��PHLQWH�VHLQ�9DWHU«�
�'HJHQKDUGW�)�-��)�U�HZLJ�XQG�GUHL�7DJH��������6����������������ZDV�EHGHXWHW��GDVV�HLQ�
*HJHQVWDQG�� GHU� LQ� GHQ� 0DOPVWURP� ILHOH�� DXI� VHLQHQ� *UXQG� PLW� QDKH]X
/LFKWJHVFKZLQGLJNHLW DXISUDOOHQ� Z�UGH �0RHUV� :�� 'LH� ��� ���� /HEHQ� GHV� .lSW
Q�
%ODXElU��������6�������

$ORQJ� ZLWK� XQLYHUVDO� LQKHUHQW� DSSUR[LPDWRUV�� LQ� HDFK� VSKHUH� RI�
TXDQWLWDWLYH� DQG� TXDOLWDWLYH� UHODWLRQV� WKHUH� DUH� DSSUR[LPDWRUV� ZKLFK� PDUN� WKH�
VHPDQWLFV�RI�DSSUR[LPDWLRQ�RQO\� LQ� WKLV�VSKHUH��7KHLU� OLVW� IRU� WKH�)UHQFK��(QJOLVK��
*HUPDQ��5XVVLDQ�DQG�%HODUXVLDQ�ODQJXDJHV��DV�ZHOO�DV�VKDGHV�RI�WKH�DSSUR[LPDWLRQ�
H[SUHVVHG�E\�WKHP��KDYH�DOUHDG\�EHHQ�ODUJHO\�GHWHUPLQHG�LQ�WKH�ZRUNV�RI�WKH�OLQJXLVWV�
SUHYLRXVO\�PHQWLRQHG��2I�PRUH�LQWHUHVW�WR�VWXG\�DUH�DGKHUHQW��WKH�WHUP�$GDPRYLFK���
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RU�SHULSKHUDO��PHDQV�RI�H[SUHVVLQJ�WKH�PHDQLQJ�RI�DSSUR[LPDWLRQ��7KH�VHPDQWLFV�RI�
DSSUR[LPDWLRQ� LQWHUVHFW� LQ� WKLV� FDVH� ZLWK� WKH� VHPDQWLFV� RI� XQFHUWDLQW\�� LQWHQVLW\�
�JUDGHG�PDQLIHVWDWLRQ� RI� D� IHDWXUH�� RU�PRGDOLW\�� $GKHUHQW� DSSUR[LPDWRUV� �XVXDOO\�
OH[LFDO�� OH[LFDO� DQG� V\QWDFWLF�� LQ� D� FHUWDLQ� FRQWH[W� VHUYH� DV� PHDQV� RI� H[SUHVVLQJ�
DSSUR[LPDWLRQ��ZKLOH�SHUIRUPLQJ�WKHLU�VHFRQGDU\�VHPDQWLF�IXQFWLRQ�� WKH�HVWLPDWHG�
RQH��$FFRUGLQJ�WR�%ROG\UHY���������WKHLU�VHPDQWLFV�LV�QRW�RULHQWHG�WRZDUGV�UHIOHFWLQJ�
WKH�UHDOLWLHV�RI� WKH�REMHFWLYH�ZRUOG��EXW�RQ�WKHLU�HYDOXDWLRQ�RU�LQWHUSUHWDWLRQ�E\�WKH�
VSHDNLQJ�VXEMHFW��S�������7KH�WD[RQRP\�RI�WKHVH�PHDQV�LQ�ODQJXDJHV�RQ�WKH�EDVLV�RI�
ZKLFK�WKH�FDWHJRU\�RI�DSSUR[LPDWLRQ�LV�LQYHVWLJDWHG�LV�LQVWDOOHG�EXW�LW�OHDYHV�URRP�IRU�
UHSOHQLVKPHQW�VLQFH�QRW�DOO�FRQWH[WV�KDYH�EHHQ�LQYHVWLJDWHG��WDNLQJ�LQWR�DFFRXQW�WKH�
YDULHWLHV�RI�IXQFWLRQDO�VW\OHV DQG�JHQUHV�RI�WH[WV�

$W�WKH�OHYHO�RI�VSHHFK��HYHQ�LQ�WKH�PLQLPDO�V\QWDFWLF�XQLW�� WKH�FRPELQDWLRQ�
RI�DQ�DGKHUHQW�DSSUR[LPDWRU�ZLWK�D�VLJQLILFDQW�ZRUG��WKH�ODQJXDJH�YDOXHV�RI�OH[LFDO�
XQLWV�� DQG�D�QHZ�PHDQLQJ� LV� IRUPHG� � WKH� 
DSSUR[LPDWLRQ
� RI� WKH�HYDOXDWLRQ�RI� WKH�
QDPLQJ�VXEMHFW��TXDQWLW\��TXDOLW\��TXDOLWDWLYH�GHWHUPLQDWHQHVV�RI�WKH�VXEMHFW�FRQFHSW���
WKHUHIRUH� QRPLQDWLRQV� ZLWK� VHPDQWLFV� RI� DSSUR[LPDWLRQ� LQ� PRVW� FDVHV� KDYH� DQ�
DQDO\WLFDO�FKDUDFWHU��:H�LOOXVWUDWH�WKLV�ZLWK�H[DPSOHV�LQ�ZKLFK�DSSUR[LPDWRUV�RI�WKH�
DGKHUHQW�W\SH�LQGLFDWH�DQ�DSSUR[LPDWH�DQDORJ\�RI�WKH�QDPHG�VXEMHFW�RI�WKRXJKW��WLPH�
RI�GD\��D�VXEMHFW��DQ�HYHQW��WR�WKH�FRQFHSW�H[SUHVVHG�E\�D�VLJQLILFDQW�ZRUG�

���� *HJHQ�$EHQG VWLHJ�HU�ZLHGHU�]XU�+|KOH�KLQDE��6�VVNLQG�3��'DV�3DUIXP��
������6������������ 9LHOOHLFKW���EHUOHJWH�LFK��N|QQWH�LFK�PLU�LQ�PHLQHU�=HOOH�HLQH�$UW�
6FKDFKEUHWW NRQVWUXLHUHQ«�=ZHLJ�6��'LH�XQVLFKWEDUH�6DPPOXQJ��������6�������������
³,VW�GDV�HLQH�,QVHO"´�± ³6R�HWZDV�ZLH�HLQH� ,QVHO´��EHVWlWLJWH�HU��³:DKUVFKHLQOLFK�
6FKZHPPODQG´� �=LQQHU� � +�� $XVJHZlKOWH� :HUNH� LQ� (LQ]HO�DXVJDEHQ�� .DWMD�� 'LH�
/|VXQJ��������6�������������8QG�GDQQ�JHVFKDK�HLQ�:XQGHU��2GHU�VR�HWZDV�bKQOLFKHV�
ZLH� HLQ� :XQGHU�� QlPOLFK� HWZDV� GHUPD�HQ� 8QEHJUHLIOLFKHV�� 8QHUK|UWHV� XQG�
8QJODXEOLFKHV�� GDVV� DOOH� =HXJHQ� HV� LP� QDFKKLQHLQ� DOV�:XQGHU� EH]HLFKQHW� KDEHQ�
Z�UGHQ«�6�VVNLQG�3��'DV�3DUI�P��������6�������

,Q� H[DPSOHV� ��� DQG� ��� WKH� UROH� RI� DSSUR[LPDQWV� RI� WKH� DGKHUHQW� W\SH� LV�
IXOILOOHG�E\�D�SUHSRVLWLRQ�ZLWK�WKH�YDOXH�RI�WKH�WLPH�DSSUR[LPDWLRQ�JHJHQ�DQG�D�QRXQ�
ZLWK�DQ�LQGHILQLWH�DUWLFOH�HLQH $UW��ZKLFK��LQ�FRPELQDWLRQ�ZLWK�DQRWKHU�QRXQ��ORVHV�LWV�
FODVVLI\LQJ�VLJQLILFDQFH��WKH�GHVLJQDWLRQ�RI�WKH�JHQXV�VSHFLHV�UHODWLRQV��DQG�DFTXLUHV�
D� GHWHUPLQDWLYHO\�FRPSDUDWLYH� YDOXH� � WKH� YDOXH� RI� DSSUR[LPDWH� LGHQWLILFDWLRQ�� ,Q�
H[DPSOHV� ��� DQG� ��� D� OH[LFDO� DQG� V\QWDFWLF� DSSUR[LPDWRU� LV� XVHG� �D� FRPSDUDWLYH�
FRQVWUXFWLRQ� VR� HWZDV� ZLH� WKDW� PDUNV� WKH� DSSUR[LPDWH� FKDUDFWHU� RI� WKH� DXWKRU
V�
LGHQWLILFDWLRQ� RI� WKH� GHVLJQDWHG� SKHQRPHQD� VWDWHPHQW�� WKH� REMHFWLYH� DQG� HYHQWXDO�
QRWLRQV��WKDW�LQ�ERWK�FDVHV�WKH�DERYH�FRQWH[WV�FRQILUP��7KH�FRQWHQW�GRPLQDQW�LQ�WKHVH�
FRQWH[WV�LV�DSSUR[LPDWLRQ��LQFRPSOHWH�LGHQWLILFDWLRQ�ZLWK�WKH�H[LVWLQJ�VWHUHRW\SLFDO�
UHSUHVHQWDWLRQ� �WKH� SURWRW\SH�� ZKLFK� LV� LQGLFDWHG� E\� WKH� DSSUR[LPDWRU�� 7KH�



��� _ 3URFHHGLQJV�RI� WKH��WK� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV� ,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

DSSUR[LPDWH�FKDUDFWHU�RI�WKH�QRPLQDWLRQV�LV�VWUHQJWKHQHG�LQ�WKH�FRQWH[W�ZLWK�WKH�KHOS�
RI�WKH�PRGDO�ZRUG�ZDKUVFKHLQOLFK�DQG�RWKHU�QRPLQDWLRQV�ZLWK�WKH�VDPH�UHIHUHQWLDO�
FRUUHODWLRQ��6FKZHPPODQG��:XQGHU��

���&RQFOXVLRQ

,Q�RXU�RSLQLRQ��WKH�FDWHJRU\�RI�DSSUR[LPDWLRQ�LV�D�FRQFHSW�ZLWK�D�FRPSOH[�
VWUXFWXUH�� WKH� HOHPHQWV RI� ZKLFK� DUH� VHYHUDO� FRQFHSWV�� VXFK� DV� LQDFFXUDF\��
LQFRPSOHWHQHVV�RI�WKH�TXDOLWDWLYH�VWDWH��LQFRPSOHWH�VLPLODULW\���VLPLODULW\��,W�UHIOHFWV�
WKH�SHUFHSWLRQ�RI�WKH�ZRUOG�DQG�JHQHUDOL]HV�WKH�H[SHULHQFH�RI�PDQNLQG�YHUEDOL]HG�E\�
VXFK� OLQJXLVWLF� PHDQV� DV� QRPLQDWLRQV� ZLWK� DSSUR[LPDWH� VHPDQWLFV� WKDW� KDYH� D�
FRPSOH[� VWUXFWXUH� RI� WKH� VHFRQGDU\� VLJQ� �D� FRPSRXQG� ZRUG� OLNH� GHU�
%HLQDKH]XVDPPHQVWR���GLH�)DVW�+HLUDW�RU�D�ZRUG�FRPELQDWLRQ�H[SUHVVLQJ�DQ�LQWHJUDO�
FRQFHSW��WKDW�LV��D�PXOWLSOH�ZRUG�QRPLQDWLRQ��IRU�H[DPSOH��IDVW WDXE��HLQH�$UW�=DXQ��

7KH�FRQFHSWXDO�VWUXFWXUH�RI�DSSUR[LPDWLRQ��UHSUHVHQWHG�E\�QRPLQDWLRQV�ZLWK�
DQ�DSSUR[LPDWH�YDOXH��LQFOXGHV�WZR�PRGLILFDWLRQV�RI�WKH�FRQFHSW�RI�DSSUR[LPDWLRQ��
LQDFFXUDF\�RI�DQ\�TXDQWLWDWLYH�FKDUDFWHULVWLFV�DQG�LQFRPSOHWHQHVV�RI�WKH�DVVLPLODWLRQ�
RI�D� 
SLHFH
�RI�D�UHDO�RU�YLUWXDO�ZRUOG��TXDOLW\��SURFHVV��VXEVWDQFH��ZKROH�GHQRWDWLYH�
VLWXDWLRQ��WR�LWV�SURWRW\SH�

7KH� DSSUR[LPDWRU� EULQJV� WR� WKH� QRPLQDWLRQ� YDOXH� D� UDWLRQDOO\�DSSUDLVLQJ�
FRPSRQHQW��PDUNLQJ�WKH�LQFRPSOHWH�FRUUHVSRQGHQFH�RI�WKH�PDLQ�FRPSRQHQW�RI�WKH�
QRPLQDWLRQ�WR�WKH�GHQRWHG�HOHPHQW�RI�WKH�GHQRWDWLYH�VLWXDWLRQ��7KH�VSHFLILFDWLRQ�RI�
WKH�DSSUR[LPDWH�YDOXH�FRQVLVWV�LQ�LWV�JUDGXDO�FKDUDFWHU��,W�LV�DV�LI�
VXSHULPSRVHG
�RQ�
RWKHU�YDOXHV�� D�VLJQ��TXDQWLWDWLYH��TXDOLWDWLYH��SURFHGXUDO��RU�D�VXEVWDQFH��7KHUHIRUH�
QRPLQDWLRQV�ZLWK�DQ�DSSUR[LPDWH�YDOXH��DV�D�UXOH��DUH�VHFRQGDU\��ZRUG�IRUPDWLRQ�±
VWXWHQDUWLJ��GDV�)DVW�$ENRPPHQ��GHU�%HLQDK]XVDPPHQVWR�� OH[LFDO�DQG�JUDPPDWLFDO�
� ZHLW� �EHU ��� �VHLQ��� � � XQJHIlKU JOHLFKDOWULJ� V\QWDFWLF� ± «� GDVV� GLHVH� 3HUVRQ�
XQJHIlKU� VR EHVFKDIIHQ�ZDU��ZLH� VLFK�.XUW� VHLQH�)UDX�YRUVWHOOHQ�PRFKWH��DQG�FDQ�
KDYH�LQ�WKH�WH[W�D�GLIIHUHQW�FRPPXQLFDWLYH�RU�SUDJPDWLF�ORDG�

:H�EHOLHYH�WKDW�WKH�W\SHV�RI�DSSUR[LPDWRUV�FRQVLGHUHG�LQ�WKLV�DUWLFOH��WKH�OLVW�
RI�ZKLFK�LQ�*HUPDQ�LV��RI�FRXUVH��PXFK�ZLGHU��DOORZ�XV�WR�HPSKDVL]H�WKH�FRPSOH[LW\�
DQG�PXOWLGLPHQVLRQDOLW\�RI�WKH�FDWHJRU\�RI�DSSUR[LPDWLRQ��ZKLFK�FDQ�EH�H[SUHVVHG�
ERWK�DW�WKH�OHYHO�RI�WKH�OLQJXLVWLF�V\VWHP�DQG�DW�WKH�OHYHO�RI�VSHHFK��LQ�WKH�FRQGLWLRQV�
RI�FRPPXQLFDWLRQ�

5HIHUHQFHV

$GDPRYLFK��6��9����������6LVWHPQRVW��VUHGVWY�Y\UD]KHQL\D�NDWHJRULL�DSSURNVLPDFLL�Y�
\D]\NH� 9HVFL�%'38��6HUL\D����3HGDJRJLND��3VLKDORJL\D��)LODORJL\D����3HGNDO���
3�']��.XKDUFK\N��JDO��UHG���>ɿ�ɿQVK�@�± 0LQVN��
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$MDOORRHLDQ��(���*RUML��<���	�1LNQHMDGL��)����������(YDOXDWH�WKH�HIIHFWLYHQHVV�RI�VRFLDO�
VNLOOV�WUDLQLQJ�WKURXJK�JURXS�WKHUDS\�SOD\�RQ�UHGXFLQJ�UDWLRQDO�DJJUHVVLRQ�ER\�
HOHPHQWDU\�VFKRRO�VWXGHQW�LQ�(VIDKDQ�FLW\��8&7�-RXUQDO�RI�6RFLDO�6FLHQFHV�DQG�
+XPDQLWLHV 5HVHDUFK������������

$UFKDNRYD�� 5�� Ⱥ�� �������� )HQRPHQ� DSSURNVLPDFLRQQR\� QRPLQDFLL� VXEVWDQWLYQ\K�
GHQRWDWRY�Y�KXGR]KHVWYHQQRP�WHNVWH��'DWH�9LHZV������������KWWS���MXUQDO�RUJ��
DUWLFOHV������ILOO���KWPO�

%ROG\UHY�� 1�� 1�� �������� .DWHJRULL� NDN� IRUPD� UHSUH]HQWDFLL� ]QDQL\� Y� \D]\NH��
.RQFHSWXDO�QRH� SURVWUDQVWYR� \D]\ND�� VE�� QDXFK�� WU�� 7DPERY�� L]G�YR� 7*8�
LP�*�5��'HU]KDYLQD��

%RQGDUNR�� $�� 9�� �������� 3UREOHP\� JUDPPDWLFKHVNR\� VHPDQWLNL� L� UXVVNR\�
DVSHNWRORJLL��± 6DQNW�3HWHUEXUJ��,]G�YR�6DQNW�3HWHUEXUJVNRJR�XQLYHUVLWHWD��

'XERYLFND\D��(��<X����������.DWHJRUL\D�DSSURNVLPDFLL�Y�VRYUHPHQQRP�DQJOL\VNRP�
\D]\NH��'LVV«NDQG��ILORO��QDXN����������������������± 7DPERY��

*UDHIHQ��*����������³+HGJLQJ´�DOV�QHXH�.DWHJRULH"�(LQ�%HLWUDJ�]XU�'LVNXVVLRQ� 'DWH�
9LHZV� ����������� KWWS���ZZZ�GDI�XQL�PXHQFKHQ�GH�PHGLD�
GRZQORDGV�KHGJH�SGI

,RQRYD��6��9����������$SSURNVLPDFL\D�VRGHU]KDQL\D�YWRULFKQRJR�WHNVWD��±9ROJRJUDG��
,]G�YR�9RO*8��-DEEDUL��(���&KDUEDJKL��=���	�'DQD��$����������,QYHVWLJDWLQJ�WKH�
HIIHFWV� RI� HGXFDWLRQDO� DQG� PRWLYDWLRQDO� HGXFDWLRQ� DW� GLIIHUHQW� OHYHOV� RQ� WKH�
SHUIRUPDQFH�DQG�DSSOLFDWLRQ�RI�GDUW�WKURZLQJ��-RXUQDO�RI�+XPDQLWLHV�,QVLJKWV��
������������

.|QLJ��(�� ��������=XU�6\QWD[�XQG�6HPDQWLN�YRQ�*UDGSDUWLNHOQ��6WHFKRZ��$��YRQ��
:XQGHUOLFK��'���+JJ���6HPDQWLN��6HPDQWLFV� �SS������± ������%HUOLQ��GH�*UX\WHU�
�+6.����

.XEU\DNRYD�� (�� 6�� �������� <D]\N� L� ]QDQLH�� 1D� SXWL� SROXFKHQL\D� ]QDQL\� R� \D]\NH��
&KDVWL�UHFKL�V�NRJQLWLYQR\� WRFKNL�]UHQL\D��5RO��\D]\ND�Y�SR]QDQLL�PLUD��5RV��
$NDGHPL\D� QDXN�� ,Q�W� \D]\NR]QDQL\D�� ± 0RVNYD�� <D]\NL� VODY\DQVNR\���������
NXO�WXU\��

/DNRII�� *�� �������� +HGJHV�� $� VWXG\� LQ� PHDQLQJ� FULWHULD� DQG� WKH� ORJLF� RI� IX]]\�
FRQFHSWV��-RXUQDO�RI�3KLORVRSKLFDO�/RJLF��� ��������������

0DUNNDQHQ��5���	�6FKU|GHU��+�� ��������+HGJLQJ��$�FKDOOHQJH� IRU�SUDJPDWLFV�DQG�
GLVFRXUVH� DQDO\VLV��+HGJLQJ� DQG� GLVFRXUVH��$SSURDFKHV� WR� WKH� DQDO\VLV� RI� D�
SUDJPDWLF�SKDQRPHQRQ�LQ�DFDGHPLF�WH[WV��%HUOLQ��1HZ�<RUN��GH�*UX\WHU�
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1DNKDHH��-���	�1DVUDEDGL��0��$����������6WUDWHJLHV�IRU�UHVHDUFK�FHQWHUHG�HGXFDWLRQ�
RI�DUFKLWHFWXUDO�GHVLJQLQJ�E\�H[DPLQLQJ�WKH�UHVHDUFK�FHQWHUHG�DFWLYLWLHV�RI�WKH�
WRS�XQLYHUVLWLHV��-RXUQDO�RI�+XPDQLWLHV�,QVLJKWV�������������

1LNLVKHQNRYD�� <X�� 9�� �������� 9\UD]KHQLH� ]QDFKHQL\D� SULEOL]LWHO�QRVWL� Y�
VRYUHPHQQRP�QHPHFNRP�\D]\NH��DYWRUHI��GLV������NDQG��ILORO��QDXN������������±
1L]KQL\�1RYJRURG��

1LUDQMDQ��'��6����������:�7�2��DQG�ODERXU�LVVXHV��$�FKDOOHQJH� +XPDQLWLHV�	�6RFLDO�
6FLHQFHV�5HYLHZV� �������������

3ULVWLQVND\D��7��0����������$QDOLWLFKHVNLH�QRPLQDFLL�VR�]QDFKHQLHP�SULEOL]LWHO�QRVWL�
Y� VRYUHPHQQRP� QHPHFNRP� \D]\NH�� GLV�� «� NDQG�� ILORO�� QDXN�� ���������� ±
%HOJRURG��

6DKQR�� 6�� /�� �������� 3ULEOL]LWHO�QRH� LPHQRYDQLH� Y� HVWHVWYHQQRP� \D]\NH�� 9RSU��
\D]\NR]QDQL\D���0RVNYD��

9LOODORERV��-��9����������3ROLWLFV�DV�D�UHTXLUHPHQW��2Q�WKH�FRQFHSW�RI�KXPDQ�ULJKWV�
DQG�WKH�ULJKW�WR�DQ�DXWRELRJUDSK\�DV�DQ�HWKLFDO�FDWHJRU\��2SFLyQ��������������
���


