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�������$EVWUDFW
:H� SUHVHQW� DQ� HYDOXDWLRQ� RI� GRPDLQ�
LQGHSHQGHQW�QDWXUDO� ODQJXDJH� WRROV� IRU� XVH� LQ
WKH� LGHQWLILFDWLRQ� RI� VLJQLILFDQW� FRQFHSWV� LQ
GRFXPHQWV�� 8VLQJ� TXDOLWDWLYH� HYDOXDWLRQ�� ZH
FRPSDUH�WKUHH�VKDOORZ�SURFHVVLQJ�PHWKRGV�IRU
H[WUDFWLQJ� LQGH[� WHUPV�� L�H��� WHUPV� WKDW� FDQ�EH
XVHG�WR�PRGHO�WKH�FRQWHQW�RI�GRFXPHQWV�� �:H
IRFXV�RQ�WZR�FULWHULD��TXDOLW\�DQG�FRYHUDJH��,Q
WHUPV� RI� TXDOLW\� DORQH�� RXU� UHVXOWV� VKRZ� WKDW
WHFKQLFDO� WHUP� �77�� H[WUDFWLRQ� >-XVWHVRQ� DQG
.DW]� ����@� UHFHLYHV� WKH� KLJKHVW� UDWLQJ��+RZ�
HYHU��LQ�WHUPV�RI�D�FRPELQHG�TXDOLW\�DQG�FRY�
HUDJH�PHWULF�� WKH�+HDG� 6RUWLQJ� �+6��PHWKRG�
GHVFULEHG� LQ� >:DFKROGHU� ����@�� � RXWSHUIRUPV
ERWK�RWKHU�PHWKRGV��NH\ZRUG��.:��DQG�77�
����,QWURGXFWLRQ
,Q�WKLV�SDSHU��ZH�FRQVLGHU�WKH�SUREOHP�RI�KRZ
WR�HYDOXDWH� WKH� DXWRPDWLF� LGHQWLILFDWLRQ�RI� LQ�
GH[� WHUPV� WKDW� KDYH� EHHQ� GHULYHG�ZLWKRXW� UH�
FRXUVH�WR�OH[LFRQV�RU�WR�RWKHU�NLQGV�RI�GRPDLQ�
VSHFLILF� LQIRUPDWLRQ�� � %\� LQGH[� WHUPV�� ZH
PHDQ� QDWXUDO� ODQJXDJH� H[SUHVVLRQV� WKDW� FRQ�
VWLWXWH�D�PHDQLQJIXO� UHSUHVHQWDWLRQ�RI�D�GRFX�
PHQW�IRU�KXPDQV��7KH�SUHPLVH�RI�WKLV�UHVHDUFK
LV� WKDW� LI� VLJQLILFDQW� WRSLFV� FRKHUHQWO\� UHSUH�
VHQW� LQIRUPDWLRQ� LQ� D� GRFXPHQW�� WKHVH� WRSLFV
FDQ� EH� XVHG� DV� LQGH[� WHUPV� WKDW� DSSUR[LPDWH
WKH� FRQWHQW� RI� LQGLYLGXDO� GRFXPHQWV� LQ� ODUJH
FROOHFWLRQV�RI�HOHFWURQLF�GRFXPHQWV�

:H� FRPSDUH� WKUHH� VKDOORZ� SURFHVVLQJ
PHWKRGV�IRU�LGHQWLI\LQJ�LQGH[�WHUPV�
x� .H\ZRUGV� �.:�� DUH� WHUPV� LGHQWLILHG� E\

FRXQWLQJ�IUHTXHQF\�RI�VWHPPHG�ZRUGV�LQ�D
GRFXPHQW�

x� 7HFKQLFDO� WHUPV� �77�� DUH� QRXQ� SKUDVHV
�13V�� � RU� VXESDUWV� RI�13V� UHSHDWHG�PRUH

WKDQ� WZLFH� LQ� D� GRFXPHQW� >-XVWHVRQ� DQG
.DW]�����@�

x� +HDG�VRUWHG�WHUPV��+6��DUH�LGHQWLILHG�E\
D�PHWKRG� LQ�ZKLFK� VLPSOH[� QRXQ� SKUDVHV
�DV�GHILQHG�EHORZ��DUH�VRUWHG�E\�KHDG�DQG
WKHQ� UDQNHG� LQ� GHFUHDVLQJ� RUGHU� RI� IUH�
TXHQF\�>:DFKROGHU�����@�

7KH� WKUHH�PHWKRGV� WKDW� �ZH�HYDOXDWHG�DUH�GR�
PDLQ�LQGHSHQGHQW� LQ� WKDW� WKH\� XVH� VWDWLVWLFDO
DQG�RU� OLQJXLVWLF� SURSHUWLHV� WKDW� DSSO\� WR� DQ\
QDWXUDO�ODQJXDJH�GRFXPHQW�LQ�DQ\�ILHOG��7KHVH
PHWKRGV� DUH� DOVR� FRUSXV�LQGHSHQGHQW�� LQ� WKDW
WKH� UDQNLQJ� RI� WHUPV� IRU� DQ� LQGLYLGXDO� GRFX�
PHQW� LV� QRW� GHSHQGHQW� RQ� SURSHUWLHV� RI� WKH
FRUSXV�
���� 2YHUYLHZ�RI�PHWKRGV�DQG�UHVXOWV

6XEMHFWV� ZHUH� GUDZQ� IURP� WZR� JURXSV�
SURIHVVLRQDOV� DQG� VWXGHQWV�� 3URIHVVLRQDOV� LQ�
FOXGHG�OLEUDULDQV�DQG�SXEOLVKLQJ�SURIHVVLRQDOV
IDPLOLDU�ZLWK�ERWK�PDQXDO� DQG� DXWRPDWLF� WH[W
LQGH[LQJ�� 6WXGHQWV� LQFOXGHG� XQGHUJUDGXDWH
DQG� JUDGXDWH� VWXGHQWV� ZLWK� D� YDULHW\� RI� DFD�
GHPLF�LQWHUHVWV�

7R� DVVHVV� WHUPV�� ZH� XVHG� D� VWDQGDUG
TXDOLWDWLYH� UDQNLQJ� WHFKQLTXH�� :H� SUHVHQWHG
VXEMHFWV� ZLWK� DQ� DUWLFOH� DQG� D� OLVW� RI� WHUPV
LGHQWLILHG� E\� RQH� RI� WKH� WKUHH� PHWKRGV�� 6XE�
MHFWV�ZHUH�DVNHG�WR�DQVZHU�WKH�IROORZLQJ�JHQ�
HUDO�TXHVWLRQ��³:RXOG�WKLV�WHUP�EH�XVHIXO�LQ�DQ
HOHFWURQLF�LQGH[�IRU�WKLV�DUWLFOH"´��7HUPV�ZHUH
UDWHG�RQ�D�VFDOH�RI���WR����ZKHUH���LQGLFDWHV�D
KLJK�TXDOLW\�WHUP�WKDW�VKRXOG�GHILQLWHO\�EH�LQ�
FOXGHG�LQ�WKH�LQGH[�DQG���LQGLFDWHV�D�MXQN�WHUP
WKDW� GHILQLWHO\� VKRXOG� QRW� EH� LQFOXGHG�� � )RU
H[DPSOH�� WKH� SKUDVH� FRXUW�DSSURYHG� DIILUPD�
WLYH�DFWLRQ�SODQV�UHFHLYHG�DQ�DYHUDJH�UDWLQJ�RI
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�� IURP� WKH�SURIHVVLRQDOV��PHDQLQJ� WKDW� LW�ZDV
UDQNHG� DV� XVHIXO� IRU� WKH� DUWLFOH�� WKH� .:� DI�
ILUPDWLYH� UHFHLYHG� DQ� DYHUDJH� UDWLQJ� RI� �����
PHDQLQJ� WKDW� LW�ZDV� OHVV� XVHIXO�� DQG� WKH�.:
DFWLRQ� UHFHLYHG� DQ� DYHUDJH� UDQNLQJ� RI� ����
PHDQLQJ�WKDW�LW�ZDV�QRW�XVHIXO�

7KH� JRDO� RI� RXU� UHVHDUFK� LV� WR� GHWHUPLQH
ZKLFK� PHWKRG�� RU� FRPELQDWLRQ� RI� PHWKRGV�
SURYLGHV�WKH�EHVW�UHVXOWV���:H�PHDVXUH�UHVXOWV
LQ�WHUPV�RI�WZR�FULWHULD��TXDOLW\�DQG�FRYHUDJH�
%\� TXDOLW\�� ZH� PHDQ� WKDW� HYDOXDWRUV� UDQNHG
WHUPV�KLJK�RQ�WKH���WR���VFDOH�IURP�KLJKHVW�WR
ORZHVW�� %\� FRYHUDJH�� ZH�PHDQ� WKH� WKRURXJK�
QHVV� ZLWK� ZKLFK� WKH� WHUPV� FRYHU� WKH� VLJQLIL�
FDQW�WRSLFV�LQ�WKH�GRFXPHQW��2XU�PHWKRGRORJ\
SHUPLWV�XV� WR�PHDVXUH�ERWK�FULWHULD��DV� VKRZQ
LQ�)LJXUH���

2XU� UHVXOWV� IURP� ERWK� WKH� SURIHVVLRQDOV
DQG�VWXGHQWV� VKRZ� WKDW�77V�DUH� VXSHULRU�ZLWK
UHVSHFW� WR� TXDOLW\�� KRZHYHU�� WKHUH� DUH� RQO\� D
VPDOO�QXPEHU�RI�77V�SHU�GRFXPHQW��VR�WKH\�GR
QRW�SURYLGH�DGHTXDWH�FRYHUDJH�LQ�WKDW��WKH\�DUH
QRW� IXOO\� UHSUHVHQWDWLYH� RI� WKH� GRFXPHQW� DV� D
ZKROH���,Q�FRQWUDVW���.:V�SURYLGH�JRRG�FRYHU�
DJH�EXW�UHODWLYHO\�SRRU�TXDOLW\�LQ�WKDW�.:V�DUH
YDJXH��DQG�QRW�ZHOO�ILOWHUHG��613V��ZKLFK�KDYH
EHHQ� VRUWHG� XVLQJ� +6� DQG� ILOWHUHG�� SURYLGH� D
EHWWHU�EDODQFH�RI�TXDOLW\�DQG�FRYHUDJH�

)URP� RXU� VWXG\�� ZH� GUDZ� WKH� IROORZLQJ
FRQFOXVLRQV�
x� 7KH�.:�DSSURDFK� LGHQWLILHV� VRPH� XVHIXO

LQGH[�WHUPV��EXW� WKH\�DUH�PL[HG� LQ�ZLWK�D
ODUJH�QXPEHU�RI�ORZ�UDQNHG�WHUPV�

x� 7KH�77� DSSURDFK� � LGHQWLILHV� KLJK� TXDOLW\
WHUPV�� EXW� ZLWK� ORZ� FRYHUDJH�� L�H��� UHOD�
WLYHO\�IHZ�LQGH[LQJ�WHUPV�

x� 7KH�+6� DSSURDFK� DFKLHYHV� D� EDODQFH� EH�
WZHHQ�TXDOLW\�DQG�FRYHUDJH�

��� �'RPDLQ�LQGHSHQGHQW�PHWULFV� IRU� LGHQWL�
I\LQJ�VLJQLILFDQW�WRSLFV

,Q� RUGHU� WR� LGHQWLI\� VLJQLILFDQW� WRSLFV
LQ� D� GRFXPHQW�� D� VLJQLILFDQFH� PHDVXUH� LV
QHHGHG�� L�H��� D�PHWKRG� IRU� GHWHUPLQLQJ�ZKLFK
FRQFHSWV� LQ� WKH� GRFXPHQW� DUH� UHODWLYHO\� LP�
SRUWDQW�IRU�D�JLYHQ�WDVN��7KH�QHHG�WR�GHWHUPLQH
WKH�LPSRUWDQFH�RI�D�SDUWLFXODU�FRQFHSW�ZLWKLQ�D
GRFXPHQW� LV�PRWLYDWHG�E\�D� UDQJH�RI�DSSOLFD�
WLRQV�� LQFOXGLQJ� LQIRUPDWLRQ� UHWULHYDO� >6DOWRQ
����@�� DXWRPDWLF� GHWHUPLQDWLRQ� RI� DXWKRUVKLS
>0RVWHOOHU�DQG�:DOODFH�����@��VLPLODULW\�PHW�

ULFV� IRU� FURVV�GRFXPHQW� FOXVWHULQJ� >+DW]LYDV�
VLORJORX� HW� DO�� ����@�� DXWRPDWLF� LQGH[LQJ
>+RGJHV�HW�DO������@�DQG� LQSXW� WR�VXPPDUL]D�
WLRQ�>3DLFH�����@�

)RU�H[DPSOH��RQH�RI� WKH�HDUOLHU�DSSOL�
FDWLRQV� XVLQJ� IUHTXHQF\� IRU� LGHQWLI\LQJ� VLJ�
QLILFDQW�WRSLFV�LQ�D�GRFXPHQW�ZDV�SURSRVHG�E\
>/XKQ�����@�IRU�XVH�LQ�FUHDWLQJ�DXWRPDWLF�DE�
VWUDFWV�� � � )RU� HDFK� GRFXPHQW�� D� OLVW� RI� VWRS�
OLVWHG� VWHPV� ZDV� FUHDWHG�� DQG� UDQNHG� E\� IUH�
TXHQF\�� WKH� PRVW� IUHTXHQW� NH\ZRUGV� ZHUH
XVHG� WR� LGHQWLI\� VLJQLILFDQW� VHQWHQFHV� LQ� WKH
RULJLQDO� GRFXPHQW�� /XKQ¶V� SUHPLVH� ZDV� WKDW
HPSKDVLV��DV� LQGLFDWHG�E\� UHSHWLWLRQ�RI�ZRUGV
DQG�FROORFDWLRQ�LV�DQ�LQGLFDWRU�RI�VLJQLILFDQFH�
1DPHO\�� ³WKH� PRUH� RIWHQ� FHUWDLQ� ZRUGV� DUH
IRXQG� LQ� HDFK� RWKHU¶V� FRPSDQ\�ZLWKLQ� D� VHQ�
WHQFH��WKH�PRUH�VLJQLILFDQFH�PD\�EH�DWWULEXWHG
WR�HDFK�RI� WKHVH�ZRUGV�´� �7KLV�EDVLF�REVHUYD�
WLRQ�� DOWKRXJK� UHILQHG� H[WHQVLYHO\� E\� ODWHU
VXPPDUL]DWLRQ� WHFKQLTXHV� �DV� UHYLHZHG� LQ
>3DLFH� ����@��� � UHOLHV� RQ� WKH� FDSDELOLW\� RI
LGHQWLI\LQJ�VLJQLILFDQW�FRQFHSWV�

7KH� VWDQGDUG� ,5� WHFKQLTXH� NQRZQ� DV
WILGI� >6DOWRQ� ����@� VHHNV� WR� LGHQWLI\� GRFX�
PHQWV� UHOHYDQW� WR� D� SDUWLFXODU� TXHU\� E\� UHOD�
WLYL]LQJ� NH\ZRUG� IUHTXHQF\� LQ� D� GRFXPHQW� DV
FRPSDUHG� WR� IUHTXHQF\� LQ� D� � FRUSXV�� 7KLV
PHWKRG� FDQ� EH� XVHG� WR� ORFDWH� DW� OHDVW� VRPH
LPSRUWDQW� FRQFHSWV� LQ� IXOO� WH[W�� � $OWKRXJK� LW
KDV� EHHQ� HIIHFWLYH� IRU� LQIRUPDWLRQ� UHWULHYDO�
IRU�RWKHU�DSSOLFDWLRQV��VXFK�DV�KXPDQ�RULHQWHG
LQGH[LQJ��WKLV�WHFKQLTXH�LV�LPSUDFWLFDO���$PEL�
JXLW\� RI� VWHPV� �WUDG� PLJKW� UHIHU� WR� WUDGHU� RU
WUDGLWLRQ�� DQG� RI� LVRODWHG� ZRUGV� �VWDWH� PLJKW
EH�D�SROLWLFDO�HQWLW\�RU�D�PRGH�RI�EHLQJ��PHDQV
WKDW� OLVWV� RI� NH\ZRUGV� KDYH� QRW� XVXDOO\� EHHQ
XVHG�WR�UHSUHVHQW�WKH�FRQWHQW�RI�D�GRFXPHQW�WR
KXPDQ� EHLQJV�� )XUWKHUPRUH�� KXPDQV� KDYH� D
GLIILFXOW� WLPH� SURFHVVLQJ� VWHPV� DQG� SDUWV� RI
ZRUGV�RXW�RI�SKUDVDO�FRQWH[W�

7KH� WHFKQLFDO� WHUP� �77�� PHWKRG�� DQ�
RWKHU� WHFKQLTXH� IRU� LGHQWLILFDWLRQ� RI� VLJQLIL�
FDQW� WHUPV� LQ� WH[W� WKDW� FDQ� EH� XVHG� DV� LQGH[
WHUPV� ZDV� LQWURGXFHG� E\� >-XVWHVRQ� DQG� .DW]
����@��ZKR�GHYHORSHG�DQ�DOJRULWKP�IRU�LGHQWL�
I\LQJ� UHSHDWHG� PXOWL�ZRUG� SKUDVHV� VXFK� DV
FHQWUDO� SURFHVVLQJ� XQLW� LQ� WKH� FRPSXWHU� GR�
PDLQ� RU� ZRUG� VHQVH� LQ� WKH� OH[LFDO� VHPDQWLF
GRPDLQ�� 7KLV� DOJRULWKP� LGHQWLILHV� FDQGLGDWH
77V�LQ�D�FRUSXV�E\�ORFDWLQJ�13V�FRQVLVWLQJ�RI
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QRXQV�� DGMHFWLYHV�� DQG� VRPHWLPHV� SUHSRVL�
WLRQDO�SKUDVHV���77V�DUH�GHILQHG�DV�WKRVH�13V�
RU� WKHLU� VXESDUWV�� ZKLFK� RFFXU� DERYH� VRPH
IUHTXHQF\�WKUHVKROG�LQ�D�FRUSXV���+RZHYHU��DV
>%RJXUDHY� DQG� .HQQHG\� ����@� REVHUYH�� WKH
77� WHFKQLTXH� PD\� QRW� FKDUDFWHUL]H� WKH� IXOO
FRQWHQW�RI�GRFXPHQWV��,QGHHG��HYHQ� LQ�D� WHFK�
QLFDO�GRFXPHQW��77V�GR�QRW�SURYLGH�DGHTXDWH
FRYHUDJH� RI� WKH�13V� LQ� D� GRFXPHQW� WKDW� FRQ�
WULEXWH�WR�LWV�FRQWHQW��HVSHFLDOO\�VLQFH�77V�DUH
E\� GHILQLWLRQ� PXOWL�ZRUG�� $� WUXO\� GRPDLQ�
JHQHUDO�PHWKRG�VKRXOG�DSSO\�WR�ERWK�WHFKQLFDO
DQG� QRQ�WHFKQLFDO� GRFXPHQWV�� 7KH� UHOHYDQW
GLIIHUHQFH� EHWZHHQ� WHFKQLFDO� DQG� QRQ�
WHFKQLFDO�GRFXPHQWV�LV�WKDW�LQ�WHFKQLFDO�GRFX�
PHQWV�� PDQ\� RI� WKH� WRSLFV� ZKLFK� DUH� VLJQLIL�
FDQW� WR� WKH�GRFXPHQW�DV�D�ZKROH�PD\�EH�DOVR
77V�

>:DFKROGHU� ����@� SURSRVHG� WKH
PHWKRG� RI� +HDG� 6RUWLQJ� IRU� LGHQWLI\LQJ� VLJ�
QLILFDQW�WRSLFV�WKDW�FDQ�EH�XVHG� WR�UHSUHVHQW�D
VRXUFH� GRFXPHQW�� +6� DOVR� XVHV� D� IUHTXHQF\
PHDVXUH�WR�SURYLGH�DQ�DSSUR[LPDWLRQ�RI�WRSLF
VLJQLILFDQFH�� +RZHYHU�� LQVWHDG� RI� FRXQWLQJ
IUHTXHQF\� RI� VWHPV� RU� UHSHWLWLRQ� RI� ZRUG� VH�
TXHQFHV�� WKLV� PHWKRG� FRXQWV� IUHTXHQF\� RI� D
UHODWLYHO\� HDVLO\� LGHQWLILHG� JUDPPDWLFDO� HOH�
PHQW��KHDGV�RI��VLPSOH[�QRXQ�SKUDVHV��613V��
)RU�FRPPRQ�13V��13V�ZKRVH�KHDG�LV�D�FRP�
PRQ�QRXQ���DQ�613� LV�D�PD[LPDO�13� WKDW� LQ�
FOXGHV� SUHPRGLILHUV� VXFK� DV� GHWHUPLQHUV� DQG
SRVVHVVLYHV� EXW� QRW� SRVW�QRPLQDO� FRQVWLWXHQWV
VXFK�DV�SUHSRVLWLRQV�RU�UHODWLYL]HUV��)RU�H[DP�
SOH�� WKH� ZHOO�NQRZQ� ERRN� LV� DQ� 613� EXW� WKH
ZHOO�NQRZQ� ERRN� RQ� DVWHURLGV� LQFOXGHV� WZR
613V�� ZHOO�NQRZQ� ERRN� DQG� DVWHURLGV�� )RU
SURSHU�QDPHV��DQ�613�LV�D�QDPH�WKDW�UHIHUV�WR
D� VLQJOH� HQWLW\�� � )RU� H[DPSOH��0XVHXP�RI� WKH
&LW\�RI�1HZ�<RUN��WKH�QDPH�RI�DQ�RUJDQL]DWLRQ�
LV� DQ� 613� HYHQ� WKRXJK� WKH� RUJDQL]DWLRQDO
QDPH�LQFRUSRUDWHV�D�FLW\�QDPH��2WKHUV��VXFK�DV
>&KXUFK�����@�� KDYH�GLVFXVVHG�D� VLPLODU� FRQ�
FHSW��VRPHWLPHV�FDOOHG�VLPSOH�RU�EDVH�13V�

7KH�+6� DSSURDFK� LV� EDVHG� RQ� WKH� DV�
VXPSWLRQ�WKDW�QRPLQDO�HOHPHQWV�FDQ�EH�XVHG�WR
FRQYH\� WKH� JLVW� RI� D� GRFXPHQW�� 613V�� ZKLFK
DUH� VHPDQWLFDOO\� DQG� V\QWDFWLFDOO\� FRKHUHQW�
DSSHDU�WR�EH�DW�D�JRRG�OHYHO�RI�GHWDLO�IRU�FRQ�
WHQW�UHSUHVHQWDWLRQ�RI�WKH�GRFXPHQW��C

613V� DUH� LGHQWLILHG� E\� D� V\VWHP� >(Y�
DQV� ������ (YDQV� HW� DO�� ����@� ZKLFK� VHTXHQ�

WLDOO\� SDUVHV� WH[W� WKDW� KDV� EHHQ� WDJJHG� ZLWK
SDUW� RI� VSHHFK� XVLQJ� D� ILQLWH� VWDWH� PDFKLQH�
1H[W��WKH�FRPSOHWH�OLVW�RI�613V�LGHQWLILHG�LQ�D
GRFXPHQW�LV�VRUWHG�E\�WKH�KHDG�RI�WKH�SKUDVH�
ZKLFK�� DW� OHDVW� IRU� (QJOLVK�ODQJXDJH� FRPPRQ
613V��LV�DOPRVW�DOZD\V�WKH�ODVW�ZRUG��7KH�LQ�
WXLWLYH� MXVWLILFDWLRQ� IRU� VRUWLQJ� 613V� E\� KHDG
LV�EDVHG�RQ�WKH�IXQGDPHQWDO�OLQJXLVWLF�GLVWLQF�
WLRQ�EHWZHHQ�KHDG�DQG�PRGLILHU�� LQ�JHQHUDO��D
KHDG�PDNHV�D�JUHDWHU�FRQWULEXWLRQ� WR� WKH� V\Q�
WD[� DQG� VHPDQWLFV� RI� D� SKUDVH� WKDQ� GRHV� D
PRGLILHU�� 7KLV� OLQJXLVWLF� LQVLJKW� FDQ� EH� H[�
WHQGHG�WR�WKH�GRFXPHQW�OHYHO��,I��DV�D�SUDFWLFDO
PDWWHU��LW�LV�QHFHVVDU\�WR�UDQN�WKH�FRQWULEXWLRQ
WR�D�ZKROH�GRFXPHQW�PDGH�E\�WKH�VHTXHQFH�RI
ZRUGV�FRQVWLWXWLQJ�DQ��13��WKH�KHDG�VKRXOG�EH
UDQNHG� PRUH� KLJKO\� WKDQ� RWKHU� ZRUGV� LQ� WKH
SKUDVH�� � 7KLV� GLVWLQFWLRQ� LV� LPSRUWDQW� LQ� OLQ�
JXLVWLF�WKHRU\��IRU�H[DPSOH��>-DFNHQGRII�����@
GLVFXVVHV� WKH� UHODWLRQVKLS�RI�KHDGV� DQG�PRGL�
ILHUV�LQ�SKUDVH�VWUXFWXUH���,W�LV�DOVR�LPSRUWDQW�LQ
1/3��ZKHUH��IRU�H[DPSOH��>6WU]DONRZVNL�����@
DQG�>(YDQV�DQG�=KDL�����@�KDYH�XVHG�WKH�GLV�
WLQFWLRQ� EHWZHHQ� KHDGV� DQG� PRGLILHUV� WR� DGG
TXHU\�WHUPV�WR�LQIRUPDWLRQ�UHWULHYDO�V\VWHPV�

3RZHUIXO� FRUSXV� SURFHVVLQJ� WHFK�
QLTXHV�KDYH�EHHQ�GHYHORSHG� WR�PHDVXUH�GHYL�
DQFH� IURP� DQ� DYHUDJH� RFFXUUHQFH� RU� FR�
RFFXUUHQFH� LQ� WKH� FRUSXV�� ,Q� WKLV� SDSHU� ZH
FKRVH�WR�HYDOXDWH�PHWKRGV�WKDW�GHSHQG�RQO\�RQ
GRFXPHQW�LQWHUQDO� GDWD�� LQGHSHQGHQW� RI� FRU�
SXV�� GRPDLQ� RU� JHQUH�� �:H� WKHUHIRUH� GLG� QRW
XVH�� IRU� H[DPSOH�� WILGI�� WKH� SXUHO\� VWDWLVWLFDO
WHFKQLTXH�WKDW�LV�WKH�XVHG�E\�PRVW�LQIRUPDWLRQ
UHWULHYDO� V\VWHPV��RU� >6PDGMD� ����@�� D� K\EULG
VWDWLVWLFDO� DQG� V\PEROLF� WHFKQLTXH� IRU� LGHQWL�
I\LQJ�FROORFDWLRQV�
���([SHULPHQWDO�0HWKRG
7R� HYDOXDWH� WHFKQLTXHV�� ZH� SHUIRUPHG� D
TXDOLWDWLYH�XVHU�HYDOXDWLRQ�LQ�ZKLFK� WKH� WHUPV
LGHQWLILHG�E\�HDFK�PHWKRG�ZHUH�FRPSDUHG�IRU
XVHIXOQHVV�DV�LQGH[�WHUPV�
�����6XEMHFWV

:H�SHUIRUPHG�RXU� VWXG\�ZLWK� OLEUDUL�
DQV��SXEOLVKLQJ�SURIHVVLRQDOV�DQG�XQGHUJUDGX�
DWH�DQG�JUDGXDWH�VWXGHQWV�DW�RXU�XQLYHUVLW\����
VXEMHFWV�SDUWLFLSDWHG�LQ�WKH�VWXG\���� OLEUDULDQV
DQG�SXEOLVKLQJ�SURIHVVLRQDOV�DQG����VWXGHQWV�



�

����'DWD
)RU�WKLV�H[SHULPHQW��ZH�VHOHFWHG�WKUHH

DUWLFOHV� IURP� WKH� ����� :DOO� 6WUHHW� -RXUQDO
FRQWDLQHG� LQ� WKH� 7LSVWHU� FROOHFWLRQ� RI� GRFX�
PHQWV�� �7KH�DUWLFOHV�ZHUH�DERXW�����ZRUGV� LQ
OHQJWK�
� 7R�FRPSDUH�PHWKRGV��HDFK�DUWLFOH�ZDV
SURFHVVHG� WKUHH� WLPHV�� ��� ZLWK� 60$57� WR
LGHQWLI\�VWHPPHG�NH\ZRUGV�>6DOWRQ�����@�����
ZLWK� DQ� LPSOHPHQWDWLRQ� RI� WKH� 77� DOJRULWKP
EDVHG� RQ� >-XVWHVRQ� DQG� .DW]� ����@�� DQG� ��
ZLWK� RXU� LPSOHPHQWDWLRQ� RI� WKH� +6� PHWKRG�
2XWSXW� IRU� RQH� DUWLFOH� LV� VKRZQ� LQ� $SSHQGL[
$�� )LJXUH� �� VKRZV� WKH� DUWLFOHV� VHOHFWHG�� WKHLU
OHQJWK�LQ�ZRUGV�DQG�WKH�QXPEHU�RI�LQGH[�WHUPV
IURP�HDFK�PHWKRG�IRU�HDFK�DUWLFOH�SUHVHQWHG�WR
WKH�VXEMHFWV�

'2& ZRUGV .: 77 +6
�������� ��� �� � ��
�������� ��� �� � ��
�������� ��� �� � ��

)LJXUH� ���:RUG� DQG� WHUP� FRXQW�� E\� W\SH�
SHU�DUWLFOH
7KH� QXPEHU� RI� 77V� LV� PXFK� ORZHU� WKDQ� WKH
QXPEHU� RI� .:V� RU� +6V�� 7KLV� SUHVHQWHG� XV
ZLWK� D� SUREOHP�� RQ� WKH� RQH� KDQG�� ZH� ZHUH
FRQFHUQHG�DERXW�SUHVHUYLQJ�WKH�LQWHJULW\�RI�WKH
WKUHH� PHWKRGV�� HDFK� RI� ZKLFK� KDV� WKHLU� RZQ
ORJLF�� DQG� DW� WKH� VDPH� WLPH�� ZH� ZHUH� FRQ�
FHUQHG� WR� SUHVHQW� OLVWV� WKDW� ZHUH� EDODQFHG
UHODWLYH� WR� HDFK� RWKHU�� � 7RZDUG� WKLV� HQG�� ZH
PDGH� VHYHUDO� GHFLVLRQV� DERXW� SUHVHQWDWLRQ� RI
WKH�GDWD�
��� 7KUHVKROG��6R� WKDW�QR�ELDV�ZRXOG�EH�XQ�

LQWHQWLRQDOO\� LQWURGXFHG�� ZH� SUHVHQWHG
VXEMHFWV� ZLWK� DOO� WHUPV� RXWSXW� E\� HDFK
PHWKRG�� XS� WR� D� VSHFLILHG� FXW�RII� SRLQ�
+RZHYHU�� XVLQJ� OLVWV� RI� HTXDO� OHQJWK� IRU
HDFK�PHWKRG� ZRXOG� KDYH� QHFHVVLWDWHG� HL�
WKHU� RPLWWLQJ� +6V� DQG� .:V� RU� FKDQJLQJ
WKH�GHILQLWLRQ�RI�77V���7KHUHIRUH�ZH�PDGH
WKH�IROORZLQJ�GHFLVLRQV�
x� )RU� 77V�� ZH� LQFOXGHG� DOO� LGHQWLILHG

WHUPV�
x� )RU�+6V��ZH�LQFOXGHG�DOO�WHUPV�ZKRVH

KHDG� RFFXUUHG�PRUH� WKDQ� RQFH� LQ� WKH
GRFXPHQW�

x� )RU�.:V��ZH�LQFOXGHG�DOO�WHUPV�LQ�RU�
GHU�RI�GHFUHDVLQJ�IUHTXHQF\��XS�WR�WKH
SRLQW�ZKHUH�ZH� REVHUYHG� GLPLQLVKLQJ
TXDOLW\�DQG�ZKHUH�WKH�QXPEHU�RI�.:V
DSSUR[LPDWHG�WKH�QXPEHU�RI�+6V�

��� 2UGHU�� )RU� WKH� .:� DQG� 77� DSSURDFK�
RUGHU�LV�QRW�VLJQLILFDQW���+RZHYHU��IRU�WKH
+6� DSSURDFK�� WKH� JURXSLQJ� WRJHWKHU� RI
SKUDVHV�ZLWK�FRPPRQ�KHDGV� LV��ZH�FODLP�
RQH�RI�WKH�DGYDQWDJHV�RI�WKH�PHWKRG���:H
WKHUHIRUH� DOSKDEHWL]HG� WKH� .:V� DQG� 77V
LQ� VWDQGDUG� OHIW� WR� ULJKW� RUGHU� DQG� DOSKD�
EHWL]HG� WKH� +6V� E\� KHDG�� H�J��� WUXVW� DF�
FRXQW�SUHFHGHV�PRQH\�PDUNHW�IXQG�

��� 0RUSKRORJLFDO� H[SDQVLRQ�� 7KH� .:� DS�
SURDFK� LGHQWLILHV� VWHPV�ZKLFK� UHSUHVHQW� D
VHW�RI�RQH�RU�PRUH�PRUSKRORJLFDO�YDULDQWV
RI�WKH�VWHP����6LQFH�LQ�VRPH�FDVHV�WKH�VWHP
LV�QRW�DQ�(QJOLVK�ZRUG���ZH�H[SDQGHG�HDFK
VWHP�WR�LQFOXGH�WKH�PRUSKRORJLFDO�YDULDQWV
WKDW� DFWXDOO\� RFFXUUHG� LQ� WKH� DUWLFOH�� � )RU
H[DPSOH��IRU�WKH�VWHP�UHMHFW��ZH�OLVWHG�UH�
MHFWHG� DQG� UHMHFWLQJ� EXW� GLG� QRW� OLVW� UH�
MHFWV��ZKLFK�GLG�QRW�RFFXU�LQ�WKH�DUWLFOH�

���� 3UHVHQWDWLRQ�WR�VXEMHFWV
(DFK�VXEMHFW�ZDV�SUHVHQWHG�ZLWK�WKUHH�DUWLFOHV�
)RU� RQH� DUWLFOH�� WKH� VXEMHFW� UHFHLYHG� D� KHDG
VRUWHG�OLVW�RI�+6V��IRU�DQRWKHU�DUWLFOH��WKH�VXE�
MHFW�UHFHLYHG�D�OLVW�RI�WHFKQLFDO�WHUPV��DQG�IRU
WKH�WKLUG�DUWLFOH�� WKH�VXEMHFW�VDZ�D�OLVW�RI�NH\�
ZRUGV��1R�WLPH�OLPLW�ZDV�SODFHG�RQ�WKH�WDVN�
���5HVXOWV
2XU� UHVXOWV� IRU� WKH� WKUHH� W\SHV� RI� WHUPV�� E\
GRFXPHQW�� DUH� VKRZQ� LQ� )LJXUH� ��� $OWKRXJK
ZH�DVNHG�VXEMHFWV� WR� UDWH� WKUHH� DUWLFOHV�� VRPH
YROXQWHHUV� UDWHG� RQO\� WZR�� � $OO� UHVXOWV� ZHUH
LQFOXGHG�

'RF
$YJ
.:
UDWLQJ

$YJ
77

UDWLQJ
$YJ
+6

UDWLQJ
����������� ���� ���� ����
����������� ���� ���� ����
����������� ���� ��� ����
$YJ�RI�$YJV ���� ���� ����

��)LJXUH�����$YHUDJH�UDWLQJV�RI���W\SHV�RI
��LQGH[�WHUPV



�

����4XDOLW\
)RU�WKH�WKUHH�OLVWV�RI�LQGH[�WHUPV��77V�UHFHLYHG
WKH�KLJKHVW�UDWLQJV�IRU�DOO�WKUHH�GRFXPHQWV²DQ
DYHUDJH�RI������RQ�WKH�VFDOH�RI���WR����ZLWK��
EHLQJ� WKH� EHVW� UDWLQJ�� � +6� FDPH� LQ� VHFRQG�
ZLWK�DQ�DYHUDJH�RI�������DQG�.:�FDPH�LQ�ODVW
ZLWK� DQ� DYHUDJH� RI� ������ � ,W� VKRXOG� EH� QRWHG
WKDW� DYHUDJLQJ� WKH� DYHUDJH� FRQFHDOV� WKH� IDFW
WKDW�WKH�QXPEHU�RI�77V�LV�PXFK�ORZHU�WKDQ�WKH
RWKHU�WZR�W\SHV�RI�WHUPV��DV�VKRZQ�LQ�)LJXUH���

)LJXUH� �� �LQFOXGHG� EHIRUH� $SSHQGL[
$�� VKRZV� FXPXODWLYH� UDQNLQJV� RI� WHUPV� E\
PHWKRG�� 7KH� ;� D[LV� UHSUHVHQWV� UDWLQJV
DZDUGHG� E\� VXEMHFWV�� 7KH�<� D[LV� UHIOHFWV� WKH
SHUFHQWDJH�RI� WHUPV�UHFHLYLQJ�D�JLYHQ�UDQN�RU
EHWWHU��$OO�GDWD� VHULHV�PXVW� UHDFK������VLQFH
HYHU\� WHUP�KDV� EHHQ� DVVLJQHG� D� UDWLQJ� E\� WKH
HYDOXDWRUV�� $W� DQ\� JLYHQ� GDWD� SRLQW�� D� ODUJHU
YDOXH�LQGLFDWHV�WKDW�D�ODUJHU�SHUFHQWDJH�RI�WKDW
VHULHV
�GDWD�KDV�WKDW�SDUWLFXODU�UDWLQJ�RU�EHWWHU�
)RU�H[DPSOH�������RI�WKH�77V�KDYH�D�UDWLQJ�RI
��RU�EHWWHU��ZKLOH�RQO\�DERXW�����RI�WKH�WHUPV
RI� WKH� ORZHVW�VFRULQJ�.:�GRFXPHQW� UHFHLYHG
D�VFRUH�RI���RU�EHWWHU���,Q�WZR�RXW�RI�WKH�WKUHH
GRFXPHQWV�� +6� WHUPV� IDOO� EHWZHHQ� 77V� DQG
.:V�
����&RYHUDJH

7KH� JUDSK� LQ� )LJXUH� �� VKRZV� UHVXOWV
IRU�TXDOLW\��QRW�FRYHUDJH��,Q�FRQWUDVW��)LJXUH���
ZKLFK�VKRZV�WKH�WRWDO�QXPEHU�RI�WHUPV�UDWHG�DW
RU� EHORZ� VSHFLILHG� UDQNLQJV�� DOORZV� XV� WR
PHDVXUH�TXDOLW\�DQG�FRYHUDJH������LV�WKH�KLJK�
HVW�UDWLQJ����LV�WKH�ORZHVW����7KLV�ILJXUH�VKRZV
WKDW�WKH�+6�PHWKRG�LGHQWLILHV�PRUH�KLJK�TXDO�
LW\�WHUPV�WKDQ�WKH�77�PHWKRG�GRHV�

1XPEHU�RI�WHUPV
UDQNHG�DW�RU�EHWWHU�WKDQ

0HWKRG � � � �
.: �� �� ��� ���
+6 �� �� ��� ���
77 �� �� �� ��

)LJXUH����5XQQLQJ�WRWDO�RI�WHUPV�LGHQWLILHG
DW�RU�EHORZ�D�VSHFLILHG�UDQN
77�FOHDUO\�LGHQWLILHV�WKH�KLJKHVW�TXDOLW\�WHUPV�
����� RI� 77V� UHFHLYH� D� UDWLQJ� RI� �� RU� EHWWHU�
+RZHYHU��RQO\���77V�UHFHLYHG�D�UDWLQJ�RI���RU

EHWWHU� ����� RI� WKH� WRWDO��� ZKLOH� ��� +6V� UH�
FHLYHG�D� UDWLQJ�RI���RU�EHWWHU� �����RI� WKH� WR�
WDO���7KLV�LQGLFDWHV�WKDW�WKH�77�PHWKRG�PLVVHV
PDQ\� KLJK� TXDOLW\� WHUPV�� .:�� WKH� OHDVW� GLV�
FULPLQDWLQJ� PHWKRG� LQ� WHUPV� RI� TXDOLW\�� DOVR
SURYLGHV�EHWWHU�FRYHUDJH�WKDQ�GRHV�77�

7KLV�UHVXOW�LV�FRQVLVWHQW�ZLWK�RXU�REVHUYD�
WLRQ� WKDW� 77� LGHQWLILHV� WKH� KLJKHVW� TXDOLW\
WHUPV��EXW�WKHUH�DUH�YHU\�IHZ�RI�WKHP��DQ�DYHU�
DJH�RI���SHU�����ZRUGV� FRPSDUHG� WR� RYHU� ��
IRU�+6�DQG�.:���7KHUHIRUH�WKHUH�LV�D�QHHG�IRU
DGGLWLRQDO�KLJK�TXDOLW\� WHUPV��7KH� OLVW�RI�+6V
UHFHLYHG� D� KLJKHU� DYHUDJH� UDWLQJ� WKDQ� GLG� WKH
OLVW�RI�.:V��DV�VKRZQ�LQ�)LJXUH����7KLV�LV�FRQ�
VLVWHQW�ZLWK�RXU� H[SHFWDWLRQ� WKDW�SKUDVHV� FRQ�
WDLQLQJ�PRUH�FRQWHQW�EHDULQJ�PRGLILHUV�ZRXOG
EH�SHUFHLYHG�DV�PRUH�XVHIXO� LQGH[� WHUPV� WKDQ
ZRXOG�VLQJOH�ZRUG�SKUDVHV� FRQVLVWLQJ�RQO\�RI
KHDGV�
����5DQNLQJ�YDULDELOLW\

7KH� GLIIHUHQFH� LQ� WKH� DYHUDJH� UDWLQJV� IRU
WKH� OLVW� RI� .:V� DQG� WKH� OLVW� RI� KHDG�VRUWHG
613V�ZDV� OHVV� WKDQ� H[SHFWHG�� 7KH� VPDOO� GLI�
IHUHQFH� LQ�DYHUDJH� UDWLQJV� IRU� WKH�+6� OLVW� DQG
WKH�.:�OLVW�FDQ�EH�H[SODLQHG��DW� OHDVW� LQ�SDUW�
E\�WZR�IDFWRUV������'LIIHUHQFHV�DPRQJ�SURIHV�
VLRQDOV�DQG�VWXGHQWV�LQ�LQWHU�VXEMHFW�DJUHHPHQW
DQG�UHOLDELOLW\�����$�GLVFUHSDQF\� LQ� WKH� UDWLQJ
RI�VLQJOH�ZRUG�WHUPV�DFURVV�WHUP�W\SHV�
� ��� VWXGHQWV� DQG� �� SURIHVVLRQDOV� SDU�
WLFLSDWHG� LQ� WKH� VWXG\�� )LJXUH� �� VKRZV� GLIIHU�
HQFHV� LQ� WKH� UDWLQJV� RI� SURIHVVLRQDOV� DQG� RI
VWXGHQWV�

3URIHVVLRQDOV 6WXGHQWV
.: ���� ����
+6 ��� ����
77 ���� ���

)LJXUH����$YHUDJH�UDWLQJV��E\�WHUP�W\SH��RI
SURIHVVLRQDOV�DQG�VWXGHQWV
:KHQ� YDULDWLRQ� LQ� WKH� VFRUHV� IRU� WHUPV� ZDV
FDOFXODWHG�XVLQJ��VWDQGDUG�GHYLDWLRQ��WKH�VWDQ�
GDUG�GHYLDWLRQ�IRU�WKH�SURIHVVLRQDOV�ZDV������
ZKLOH�IRU�WKH�VWXGHQWV�LW�ZDV�������%HFDXVH�RI
WKH�UHODWLYHO\�ORZ�QXPEHU�RI�SURIHVVLRQDOV��WKH
VWDQGDUG� GHYLDWLRQ� ZDV� FDOFXODWHG� RQO\� RYHU
WHUPV�WKDW�ZHUH�UDWHG�E\�PRUH�WKDQ�RQH�SURIHV�
VLRQDO�� $� UHYLHZ� RI� WKH� VWXGHQWV¶� UHVXOWV



�

VKRZHG�WKDW�WKH\�DSSHDUHG�QRW�WR�EH�DV�FDUHIXO
DV� WKH� SURIHVVLRQDOV�� )RU� H[DPSOH�� WKH� SKUDVH
µ:DOO�6WUHHW�-RXUQDO¶�ZDV�LQFOXGHG�RQ�WKH�+6
OLVW� RQO\� EHFDXVH� LW� LV� VSHFLILHG� DV� WKH� GRFX�
PHQW�VRXUFH�� �+RZHYHU�� IRXU�RI� WKH�HLJKW� VWX�
GHQWV�DVVLJQHG�WKLV�WHUP�D�KLJK�UDWLQJ����RU����
WKLV�LV�SX]]OLQJ�EHFDXVH�WKH�GRFXPHQW�LV�DERXW
DVEHVWRV�UHODWHG� GLVHDVH�� � 7KH� RWKHU� IRXU� VWX�
GHQWV� DVVLJQHG� D� �� RU� �� WR� µ:DOO� 6WUHHW� -RXU�
QDO¶�� DV� ZH� H[SHFWHG�� � %XW� WKH� DYHUDJH� VFRUH
IRU�WKLV�WHUP�ZDV����GXH�WR�WKH�DQRPDORXV�UDW�
LQJV�� :H� WKHUHIRUH� KDYH� PRUH� FRQILGHQFH� LQ
WKH�UHOLDELOLW\�RI�WKH�SURIHVVLRQDO��UDWLQJV��HYHQ
WKRXJK�WKHUH�DUH�UHODWLYHO\�IHZ�RI�WKHP�

:H� H[DPLQHG� VRPH� RI� WKH� GLIIHUHQFHV� LQ
UDWLQJ�IRU�WHUP�W\SHV��6LQJOH�ZRUG�LQGH[�WHUPV
DUH� UDWHG� PRUH� KLJKO\� E\� SURIHVVLRQDOV� ZKHQ
WKH\�DSSHDU�LQ�WKH�FRQWH[W�RI�RWKHU�VLQJOH�ZRUG
LQGH[�WHUPV��EXW�DUH�GRZQUDWHG� LQ� WKH�FRQWH[W
RI� SKUDVDO� H[SDQVLRQV� WKDW�PDNH� WKH�PHDQLQJ
RI�WKH�RQH�ZRUG�WHUP�PRUH�VSHFLILF����7KH�.:
OLVW�DQG�+6�OLVW�RYHUODS�ZKHQ�WKH�613�FRQVLVWV
RQO\�RI�D� VLQJOH�ZRUG� �WKH�KHDG��RU�RQO\�RI� D
KHDG�PRGLILHG�E\�GHWHUPLQHUV��:KHQ�WKH�VDPH
ZRUG� DSSHDUV� LQ� ERWK� OLVWV� LQ� LGHQWLFDO� IRUP�
WKH� WRNHQ� LQ� WKH� .:� OLVW� WHQGV� WR� UHFHLYH� D
EHWWHU� UDWLQJ� WKDQ� WKH� WRNHQ� GRHV�ZKHQ� LW� DS�
SHDUV�LQ�WKH�+6�OLVW��ZKHUH�LW�LV�RIWHQ�IROORZHG
E\�H[SDQVLRQV�RI� WKH�KHDG�� �)RU� H[DPSOH�� WKH
ZRUG� H[SRVXUH� UHFHLYHG� DQ� DYHUDJH� UDWLQJ� RI
���� ZKHQ� LW� DSSHDUHG� RQ� WKH� .:� OLVW�� EXW� D
UDWLQJ�RI�RQO\������RQ� WKH�+6� OLVW�� �+RZHYHU�
WKH�PRUH�VSHFLILF�SKUDVH�UDFLDO�TXRWDV��ZKLFK
LPPHGLDWHO\� IROORZHG� TXRWD� RQ� WKH� +6� OLVW
UHFHLYHG�D�UDWLQJ�RI���

�7R� EHWWHU� XQGHUVWDQG� WKHVH� GLIIHUHQFHV�
ZH�VHOHFWHG����PXOWL�ZRUG�SKUDVHV�DQG�H[DP�
LQHG�WKH�DYHUDJH�VFRUH�WKDW�WKH�SKUDVH�UHFHLYHG
LQ�WKH�77�DQG�+6��OLVWV��DQG�FRPSDUHG�LW�WR�WKH
DYHUDJH�UDWLQJV�WKDW�LQGLYLGXDO�ZRUGV�UHFHLYHG
LQ�WKH�.:�OLVW���:H�IRXQG�WKDW�LQ�DERXW�KDOI�RI
WKH�FDVHV�����RI������WKH�SKUDVH�DV�D�ZKROH�DQG
WKH� LQGLYLGXDO� ZRUGV� LQ� WKH� SKUDVH� UHFHLYHG
VLPLODU�VFRUHV��DV�LQ�([DPSOH���LQ�)LJXUH�����,Q
MXVW� RYHU� RQH�IRXUWK� RI� WKH� FDVHV� ���� RI� ����
WKH� SKUDVH� VFRUHG� ZHOO�� EXW� VFRUHV� IURP� WKH
LQGLYLGXDO� ZRUGV� ZHUH� UDWHG� IURP� JRRG� WR
SRRU��DV�LQ�([DPSOH�����,Q�DERXW�RQH�HLJKWK�RI
WKH�FDVHV����RI������WKH�SKUDVH�VFRUHG�ZHOO��EXW
WKH� LQGLYLGXDO�ZRUGV�VFRUHG�SRRUO\�� DV� LQ�([�
DPSOH���� �)LQDOO\�� LQ�RQO\�RQH�FDVH�� VKRZQ� LQ

([DPSOH� �� RI� )LJXUH� ��� WKH� SKUDVH� VFRUHG
SRRUO\�EXW�WKH�LQGLYLGXDO�ZRUGV�VFRUHG�ZHOO�

3KUDVH :RUG�� :RUG��
�

6XSUHPH�&RXUW
�������������������������

6XSUHPH
�������������

&RXUW
����������

�
UHYHUVH�GLVFULPL�
QDWLRQ

��������������������������
UHYHUVH
������������

GLVFULPL�
QDWLRQ

�����������
�

O\PSK�V\VWHP
��������������������������

O\PSK
�������������

V\VWHP
�������������

�
HPSOR\PHQW�GH�
FLVLRQV

������������������������
HPSOR\�
PHQW

������������
GHFLVLRQV
������������

)LJXUH����&RPSDULVRQ�RI� VFRUHV� RI�SKUDVHV
DQG�VLQJOH�ZRUGV
7KLV� VKRZV� WKDW� VLQJOH�ZRUGV� LQ� LVRODWLRQ� DUH
MXGJHG� GLIIHUHQWO\� WKDQ� WKH� VDPH� ZRUG� ZKHQ
SUHVHQWHG� LQ� WKH� FRQWH[W� RI� D� ODUJHU� SKUDVH�
7KHVH� UHVXOWV� KDYH� LPSRUWDQW� LPSOLFDWLRQV� LQ
WKH�GHVLJQ�RI�LQGH[LQJ�WRROV�

��� &RQFOXVLRQ
2XU� UHVXOWV� VKRZ� WKDW� WKH� KHDG� VRUWLQJ

WHFKQLTXH� RXWSHUIRUPV� WZR� RWKHU� LQGH[LQJ
PHWKRGV�� WHFKQLFDO� WHUPV� DQG� NH\ZRUGV�� DV
PHDVXUHG�E\�EDODQFH�RI�TXDOLW\�DQG�FRYHUDJH�
:H�KDYH�SHUIRUPHG�D�TXDOLWDWLYH�HYDOXDWLRQ�RI
WKUHH� WHFKQLTXHV� IRU� LGHQWLI\LQJ� VLJQLILFDQW
WHUPV� LQ� D� GRFXPHQW�� GULYHQ� E\� DQ� LQGH[LQJ
WDVN�� �6XFK�DQ�DSSOLFDWLRQ�FDQ�EH�XVHG�WR�FUH�
DWH� D� SURILOH� RU� WKXPEQDLO� RI� D� GRFXPHQW� E\
SUHVHQWLQJ�WR�XVHUV�D�VHW�RI�WHUPV�ZKLFK�FDQ�EH
FRQVLGHUHG� WR� EH� D� UHSUHVHQWDWLRQ� RI� WKH� FRQ�
WHQW� RI� WKH� GRFXPHQW�� �:H� KDYH� XVHG� KXPDQ
MXGJHV� WR� HYDOXDWH� WKH� HIIHFWLYHQHVV� RI� HDFK
PHWKRG��7KLV�UHVHDUFK�LV�D�FRQWULEXWLRQ� WR� WKH
RYHUDOO� HYDOXDWLRQ� RI� FRPSXWDWLRQDO� OLQJXLVWLF
WRROV� LQ� WHUPV� RI� WKHLU� XVHIXOQHVV� IRU� KXPDQ�
RULHQWHG�FRPSXWDWLRQDO�DSSOLFDWLRQV�

���5HIHUHQFHV
%RJXUDHY��%UDQLPLU�DQG�.HQQHG\��&KULVWRSKHU

��������$SSOLFDWLRQV�RI�WHUP�LGHQWLILFDWLRQ
WHUPLQRORJ\��GRPDLQ�GHVFULSWLRQ�DQG�FRQWHQW
FKDUDFWHULVDWLRQ´��1DWXUDO�/DQJXDJH�(QJL�
QHHULQJ�����������

&KXUFK��.HQQHWK�:DUG���������$�VWRFKDVWLF�SDUWV
SURJUDP�DQG�QRXQ�SKUDVH�SDUVHU�IRU�XQUH�
VWULFWHG�WH[W���LQ�3URFHHGLQJV�RI�WKH�6HFRQG
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&RQIHUHQFH�RQ�$SSOLHG�1DWXUDO�/DQJXDJH
3URFHVVLQJ��SS���������

(YDQV��'DYLG�$��DQG�&KHQJ[LDQJ�=KDL�������
�1RXQ�SKUDVH�DQDO\VLV�LQ�XQUHVWULFWHG�WH[W�IRU
LQIRUPDWLRQ�UHWULHYDO���3URFHHGLQJV�RI�WKH
��WK�$QQXDO�0HHWLQJ�RI�WKH�$VVRFLDWLRQ�IRU
&RPSXWDWLRQDO�/LQJXLVWLFV��SS��������8QLYHU�
VLW\�RI�&DOLIRUQLD��6DQWD�&UX]��&DOLIRUQLD�
0RUJDQ�.DXIPDQQ�3XEOLVKHUV�

(YDQV��'DYLG�.���������/LQN,7�'RFXPHQWDWLRQ�
&ROXPELD�8QLYHUVLW\�'HSDUWPHQW�RI�&RPSXWHU
6FLHQFH�5HSRUW�

(YDQV��'DYLG�.���.ODYDQV��-XGLWK��DQG�:DFKROGHU�
1LQD��������³'RFXPHQW�SURFHVVLQJ�ZLWK
/LQN,7´��5,$2�&RQIHUHQFH��3DULV��)UDQFH��WR
DSSHDU�

+DW]LYDVVLORJORX��9DVLOHLRV��-XGLWK�/��.ODYDQV�DQG
(OHD]DU�(VNLQ���������'HWHFWLQJ�WH[W��VLPLODU�
LW\�RYHU�VKRUW�SDVVDJHV��H[SORULQJ�OLQJXLVWLF
IHDWXUH�FRPELQDWLRQV�YLD��PDFKLQH�OHDUQLQJ��
3URFHHGLQJV�RI�WKH�(01/3�9/&����-RLQW
6,*'$7�&RQIHUHQFH�RQ�(PSLULFDO�0HWKRGV�LQ
1/3�DQG�9HU\�/DUJH�&RUSRUD��8QLYHUVLW\�RI
0DU\ODQG��&ROOHJH�3DUN��0'�

+RGJHV��-XOLD��6KL\XQ�<LH��5D\�5HLJKDUW�DQG�/RLV
%RJJHVV��������³$Q�DXWRPDWHG�V\VWHP�WKDW
DVVLVWV�LQ�WKH�JHQHUDWLRQ�RI�GRFXPHQW�LQ�
GH[HV´��1DWXUDO�/DQJXDJH�(QJLQHHULQJ
�������������

-DFNHQGRII��5D\��������;�EDU�6\QWD[��$�6WXG\�RI
3KUDVH�6WUXFWXUH��0,7�3UHVV��&DPEULGJH�
0$�

-XVWHVRQ��-RKQ�6��DQG�6ODYD�0��.DW]���������7HFK�
QLFDO�WHUPLQRORJ\��VRPH�OLQJXLVWLF�SURSHUWLHV
DQG�DQ�DOJRULWKP�IRU�LGHQWLILFDWLRQ�LQ�WH[W��
1DWXUDO�/DQJXDJH�(QJLQHHULQJ�����������

/XKQ��+DQV�3����������7KH�DXWRPDWLF�FUHDWLRQ�RI
OLWHUDWXUH�DEVWUDFWV���,%0�-RXUQDO����������

0RVWHOOHU��)UHGHULFN�DQG�'DYLG�/��:DOODFH�������
³,QIHUHQFH�LQ�DQ�DXWKRUVKLS�SUREOHP´��-RXUQDO
RI�WKH�$PHULFDQ�6WDWLVWLFDO�$VVRFLDWLRQ
������������������$YDLODEOH�DW
KWWS���ZZZ�MVWRU�RUJ��

3DLFH��&KULV�'���������³&RQVWUXFWLQJ�OLWHUDWXUH�DE�
VWUDFWV�E\�FRPSXWHU��WHFKQLTXHV�DQG�SURV�
SHFWV´��,QIRUPDWLRQ�3URFHVVLQJ�	
0DQDJHPHQW���������������

6DOWRQ��*HUDOG��������$XWRPDWLF�7H[W�3URFHVVLQJ�
7KH�7UDQVIRUPDWLRQ��$QDO\VLV�DQG�5HWULHYDO
RI�,QIRUPDWLRQ�E\�&RPSXWHU���$GGLVRQ�
:HVOH\��5HDGLQJ��0$�

6PDGMD��)UDQN���������5HWULHYLQJ�FROORFDWLRQV
IURP�WH[W´��&RPSXWDWLRQDO�/LQJXLVWLFV
��������������

6WU]DONRZVNL��7RPHN��������³%XLOGLQJ�HIIHFWLYH
TXHULHV�LQ�QDWXUDO�ODQJXDJH�LQIRUPDWLRQ�UH�
WULHYDO´��3URFHHGLQJV�RI�WKH�$1/3��$&/�
:DVKLQJWRQ��'&���SS���������

:DFKROGHU��1LQD���������6LPSOH[�136�VRUWHG�E\
KHDG��D�PHWKRG�IRU�LGHQWLI\LQJ�VLJQLILFDQW
WRSLFV�ZLWKLQ�D�GRFXPHQW���3URFHHGLQJV�RI�WKH
:RUNVKRS�RQ�WKH�&RPSXWDWLRQDO�7UHDWPHQW�RI
1RPLQDOV��SS��������0RQWUHDO��&DQDGD�

)LJXUH����&XPXODWLYH�UDQNLQJ�RI�WHUPV��E\�PHWKRG
$SSHQGL[�$��7HUPV�LGHQWLILHG�LQ�:6-�����������
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+6V
DPHQGPHQWV
+DWFK�DPHQGPHQW
RWKHU�DPHQGPHQWV
DWWHPSWV
ELDV
MRE�ELDV
LQWHQWLRQDO�ELDV
ELOO
FRPPLWWHH
6HQDWH�ODERU�&RPPLWWHH
FRXUW
6XSUHPH�&RXUW
FR�ZRUNHUV
GHFLVLRQV
6XSUHPH�&RXUW�GHFLVLRQV
HPSOR\PHQW�GHFLVLRQV
'HPRFUDWV
GLVFULPLQDWLRQ
UHYHUVH�GLVFULPLQDWLRQ
HPSOR\HHV
ZRPHQ�HPSOR\HHV
HPSOR\HUV
JURXSV
FLYLO�ULJKWV�JURXSV
FRQVHUYDWLYH�SROLF\
����JURXSV
2UULQ�+DWFK
KHDOWK
GLVFULPLQDWRU\�LPSDFW
-RE�%LDV�0HDVXUH
EDVLF�HPSOR\PHQW�DQWL�
����GLVFULPLQDWLRQ�ODZ
�����FLYLO�ULJKWV�ODZ
ODZVXLWV
ODZPDNHUV
OHJLVODWLRQ
FRPSUHKHQVLYH�OHJLVODWLRQ
PRUH�PRGHVW�PHDVXUH
PLQRULW\�PLQRULWLHV
SDQHO
SODQV
FRXUW�DSSURYHG�DIILUPDWLYH
����DFWLRQ�SODQV
GLVFULPLQDWRU\�VHQLRULW\�SODQV
SUDFWLFHV
HPSOR\PHQW�SUDFWLFHV
TXRWDV
UDFLDO�TXRWDV
ULJKW�ULJKWV
HTXDO�ULJKWV
\HDU

.H\ZRUGV
DFWLRQ
DGGUHVV�DGGUHVVLQJ
DGRSW�DGRSWHG
DIILUPDWLYH
DJUHH
DLPHG
DOOHJHG�DOOHJLQJ
DPHQG
DSSURYHG
DWWHPSW�DWWHPSWV
ELDV
ELOO
%XVK
FKDOOHQJH
FLUFXPVWDQFHV
FLYLO
FOHDUV
FRPPLWWHH
FRXUW�&RXUW
GHFLVLRQ
'HPRFUDWV
GLVFULPLQDWLRQ
HPSOR\PHQW�HPSOR\HUV�HPSOR\HHV
IRUFH�)RUFH
JLYH�JLYLQJ
*23
JURXSV
+DWFK
KHDOWK
KLJK
LPSDFW
MRE
MXVWLI\
ODERU�/DERU
ODZ
ODZPDNHUV
ODZVXLWV
OHJLVODWLYH�OHJLVODWLRQ
PDNH
PHDVXUH
PLQRULW\�PLQRULWLHV
0U�
RYHUWXUQLQJ
SDQHO
SODQV
SROLF\
SUDFWLFHV
TXRWDV
UDFLDO
UHMHFWHG�UHMHFWLQJ
UHYHUVH
ULJKWV
UXOHV�UXOLQJ
VDIHW\
6HQ��6HQV�
6HQDWH
VKRZQ
VWUHHW
6XSUHPH��YRWH�YRWHG
ZRPHQ
ZRUNHUV
\HDU

7HFKQLFDO�WHUPV
GLVFULPLQDWRU\�LPSDFW
HPSOR\PHQW�SUDFWLFH
6HQDWRU�+DWFK
6XSUHPH�&RXUW


