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$EVWUDFW�
7KLV� SDSHU� GHVFULEHV� &DSWLRQ(\H�(.�� DQ� (QJOLVK�WR�.RUHDQ� FDSWLRQ� WUDQVODWLRQ� V\VWHP�� ZKLFK� LV� DLPLQJ� DW� WUDQVODWLQJ� (QJOLVK�
EURDGFDVWLQJ�FDSWLRQ�LQWR�.RUHDQ�RQH��&DSWLRQ(\H�(.�KDV�EHHQ�GHVLJQHG�EDVHG�RQ�GDWD�GULYHQ�PHWKRGRORJ\��7KLV�PHWKRGRORJ\�KDV�
WKH� FKDUDFWHULVWLFV� RI� ERWK� VKDOORZ� ERWWRP�XS� SDUVLQJ� EHWZHHQ� SURWHFWRUV� DQG� WRS�GRZQ� PDWFKLQJ� E\� VWUXFWXUH�RULHQWHG� VHQWHQFH�
SDWWHUQV��7KH�VKDOORZ�ERWWRP�XS�SDUVLQJ�EHWZHHQ�SURWHFWRUV�LV�VLPLODU�WR�WKH�SDUVLQJ�RI�QRXQ�SKUDVHV�LQ�UXOH�EDVHG�PDFKLQH�WUDQVODWLRQ��
DQG� WKH�SURWHFWRUV�PHDQ� WKH� OLQJXLVWLF�SDUW�RI�VSHHFKHV� WKDW� FDXVH�PDQ\� VWUXFWXUDO� DPELJXLWLHV� LQ� VWUXFWXUDO� DQDO\VLV�� 7KH� WRS�GRZQ�
PDWFKLQJ�LV�VLPLODU�WR�PDWFKLQJ�LQ�H[DPSOH�EDVHG�PDFKLQH�WUDQVODWLRQ��EXW�XQOLNH�WKH�ELOLQJXDO�H[DPSOH�LQ�(%07�WKH�VHQWHQFH�SDWWHUQ�
LV�WKH�VWUXFWXUH�RULHQWHG�SDWWHUQ��7KH�VHQWHQFH�SDWWHUQV�DUH�SDWWHUQV�WR�EH�EXLOW�E\�UHJDUGLQJ�VHQWHQFH�DV�WUDQVODWLRQ�XQLW��7KH\�FRQVLVW�RI�
WKH� VRXUFH� VHQWHQFH� SDWWHUQ� DQG� WKH� WDUJHW� VHQWHQFH� SDWWHUQ� WKDW� FRUUHVSRQGV� WR� D� VRXUFH� VHQWHQFH� SDWWHUQ�� ,Q� RUGHU� WR� YHULI\� RXU�
WUDQVODWLRQ� PHWKRGRORJ\�� ZH� PDGH� DQ� H[SHULPHQW� RQ� ���� VHQWHQFHV� WKDW� ZDV� UDQGRPO\� H[WUDFWHG� IURP� &11� QHZV� VFULSWV�� (DFK�
VHQWHQFH� FRQWDLQHG� DYHUDJH� ����� ZRUGV�� ,Q� WKH� H[SHULPHQW�� &DSWLRQ(\H�(.� VKRZHG� WKH� ���� WUDQVODWLRQ� UDWHV� ZLWK� DERXW� �������
VHQWHQFH�SDWWHUQV��)URP�WKH�JUDSK�RQ�WKH�SURJUHVV�RI�WUDQVODWLRQ�UDWH��ZH�H[SHFW�WKDW�WKH�PRUH�WKH�QXPEHU�RI�VHQWHQFH�SDWWHUQV�LV��WKH�
KLJKHU�WUDQVODWLRQ�UDWH�LV��

.H\ZRUGV�
(QJOLVK�WR�.RUHDQ�PDFKLQH�WUDQVODWLRQ��FDSWLRQ�WUDQVODWLRQ��GDWD�GULYHQ�PHWKRGRORJ\��VHQWHQFH�SDWWHUQ�
�

���,QWURGXFWLRQ�

:LWK�D�SRSXODUL]DWLRQ�RI�WKH�VDWHOOLWH�EURDGFDVWLQJ�DQG�WKH�
,QWHUQHW��ZH�JHW�PDQ\�RSSRUWXQLWLHV�WR�REWDLQ�LQIRUPDWLRQ�
DERXW� IRUHLJQ� FRXQWULHV�� %XW� WKH� ODQJXDJH� EDUULHU�
LQWHUIHUHV� ZLWK� WKLV� DFTXLVLWLRQ�� ,Q� RUGHU� WR� VROYH� LW�� WKH�
PDFKLQH�WUDQVODWLRQ�V\VWHPV�IURP�(QJOLVK�WR�.RUHDQ�KDYH�
EHHQ�GHYHORSHG�DFWLYHO\� LQ�.RUHD�VLQFH������� ,Q� VSLWH�RI�
WHFKQRORJLFDO�DWWHPSWV� IRU�DERXW����\HDUV�� WKH� WUDQVODWLRQ�
TXDOLW\� RI� (QJOLVK�WR�.RUHDQ� PDFKLQH� WUDQVODWLRQ� V\VWHP�
GLGQ¶W� JR� XS� WR� ���� WUDQVODWLRQ� UDWH� �6H�<RXQJ�� �������
:H� KDYH� FRQFOXGHG� WKDW� WKH� PDMRU� FDXVHV� ZRXOG� EH�
HQXPHUDWHG� DV� IROORZV� �&KRL�� ������� +XWFKLQV�� �������
6XQJ�.ZRQ���������
�

x�0DQ\�DPELJXLWLHV�DUH�FDXVHG�E\�XQFHUWDLQ�ERXQGDU\�
RI�ULJKW�DVVRFLDWLRQ�LQ�SDUVLQJ��
x�,QFRUUHFW�WUDQVODWLRQ�LQ�ZKROH�VHQWHQFH�LV�RFFXUUHG�E\�
FRQVLGHULQJ� QRW� JOREDO� WUDQVODWLRQ� SDWWHUQ� VXFK� DV�
VHQWHQFH��EXW� ORFDO� WUDQVODWLRQ�SDWWHUQV� VXFK�DV�SKUDVHV�
RU�FODXVHV�DV�WUDQVODWLRQ�XQLW�RI�VHQWHQFH��
x� 7UDQVODWLRQ� TXDOLW\� FRPHV� WR� D� VWDQGVWLOO� GXH� WR�
FRQIOLFWV�LQ�PDVVLYH�WUDQVODWLRQ�UXOHV�DFFXPXODWHG�HYHU\�
\HDU��

�
7R�VROYH�WKHVH�SUREOHPV��ZH�KDYH�GHYHORSHG�QHZ�PDFKLQH�
WUDQVODWLRQ�PHWKRGRORJ\�EDVHG�RQ�SURWHFWRUV�DQG�VHQWHQFH�
SDWWHUQV��$FFRUGLQJ�WKLV�PHWKRGRORJ\��&DSWLRQ(\H�(.��DQ�
(QJOLVK�WR�.RUHDQ� FDSWLRQ� WUDQVODWLRQ� V\VWHP�� KDV� EHHQ�
GHYHORSHG�� &DSWLRQ(\H�(.� WUDQVODWHV� WKH� (QJOLVK� QHZV�
FDSWLRQ�RI�VDWHOOLWH�79�EURDGFDVWLQJ�WR�.RUHDQ�RQH��8VLQJ�
WKLV�� 7KH�.RUHDQ� ZKR� LV� QRW� JRRG� DW� (QJOLVK� FDQ� ZDWFK�
DQG�XQGHUVWDQG� WKH�(QJOLVK�QHZV��)LJXUH��� LOOXVWUDWHV� WKH�
UROH�RI�DXWRPDWLF�FDSWLRQ�WUDQVODWLRQ�V\VWHP��

���6\VWHP�&RQILJXUDWLRQ�

2XU� PDFKLQH� WUDQVODWLRQ� PHWKRGRORJ\� EHORQJV� WR� GDWD�
GULYHQ� PHWKRGRORJ\�� ZKLFK� LV� EDVHG� RQ� SURWHFWRUV� DQG�

VHQWHQFH� SDWWHUQV�� 7KLV� PHWKRGRORJ\� KDV� WZR� PDLQ�
FKDUDFWHULVWLFV�� WKDW� LV� ERWK� VKDOORZ� ERWWRP�XS� SDUVLQJ�
EHWZHHQ� SURWHFWRUV� DQG� WRS�GRZQ�PDWFKLQJ� E\� VWUXFWXUH�
RULHQWHG�VHQWHQFH�SDWWHUQV��
7KH� VKDOORZ� ERWWRP�XS� SDUVLQJ� EHWZHHQ� SURWHFWRUV� LV�
VLPLODU� WR� WKH� SDUVLQJ� RI� QRXQ� SKUDVHV� LQ� UXOH�EDVHG�
PDFKLQH�WUDQVODWLRQ��:H�GHILQH�SURWHFWRUV�DV�WKH�OLQJXLVWLF�
SDUW�RI�VSHHFKHV�WKDW�FDXVH�PDQ\�VWUXFWXUDO�DPELJXLWLHV�LQ�
VWUXFWXUDO� DQDO\VLV��6R��SDUVLQJ�RI�(QJOLVK�ZRUGV� WKDW� DUH�
ORFDWHG� EHWZHHQ� SURWHFWRUV� FDQ� UHGXFH� WKH� VWUXFWXUDO�
DPELJXLW\���
7KH� WRS�GRZQ� PDWFKLQJ� LV� VLPLODU� WR� PDWFKLQJ� LQ�
H[DPSOH�EDVHG� PDFKLQH� WUDQVODWLRQ�� %XW�� XQOLNH� WKH�
ELOLQJXDO� H[DPSOH� LQ� (%07� WKH� VHQWHQFH� SDWWHUQ� LV� WKH�
VWUXFWXUH�RULHQWHG� SDWWHUQ�� 7KH� VHQWHQFH� SDWWHUQV� DUH�
SDWWHUQV� WR� EH� EXLOW� E\� UHJDUGLQJ� VHQWHQFH� DV� WUDQVODWLRQ�
XQLW��
�

�
)LJXUH����5ROH�RI�DXWRPDWLF�FDSWLRQ�WUDQVODWLRQ�V\VWHP�

�
)LJXUH� �� VKRZV� WKH� FRQILJXUDWLRQ� RI� &DSWLRQ(\H�(.��
&DSWLRQ(\H�(.� KDV� EDVLFDOO\� WKH� IRUPDOLVP� DV� IROORZV��



7KLV� V\VWHP� FDUULHV� RXW� (QJOLVK� VHQWHQFH� DQDO\VLV� E\�
SDUWLDO� SDUVHU� EHWZHHQ� SURWHFWRUV�� )URP� WKLV� DQDO\VLV��
(QJOLVK� VHQWHQFH� SDWWHUQ� WKDW� LV� FRUUHVSRQGLQJ� WR� LQSXW�
VHQWHQFH� LV� EXLOW�� $QG� WKHQ�� WKH� V\VWHP� WULHV� WR� PDWFK� LW�
ZLWK� WKH�(QJOLVK�VHQWHQFH�SDWWHUQV� LQ�'%��$IWHU�VHOHFWLQJ�
WKH� DSSURSULDWH� (QJOLVK� VHQWHQFH� SDWWHUQ� LQ� '%�� LW�
JHQHUDWHV� D� .RUHDQ� VHQWHQFH� IURP� WKH� .RUHDQ� VHQWHQFH�
SDWWHUQ�� ZKLFK� LV� FRUUHVSRQGLQJ� WR� WKH� (QJOLVK� VHQWHQFH�
SDWWHUQ��
�7KH� IROORZLQJ� VKRZV� WKH� WUDQVODWLRQ� SURFHVV� RI�
&DSWLRQ(\H�(.��7KH�LQSXW�VHQWHQFH�ZDV�H[WUDFWHG�IURP�D�
&11�QHZV�VFULSW��
�

>�,QSXW�6HQWHQFH�@�

7KH� HQRUPRXV� DPRXQWV� RI� VSHFLDO� LQWHUHVW� PRQH\� WKDW�
IORRG� RXU� SROLWLFDO� V\VWHP� KDYH� EHFRPH� D� FDQFHU� LQ� RXU�
GHPRFUDF\� DQG� WKH� YRLFHV�RI� DYHUDJH� FLWL]HQV� FDQ�EDUHO\�
EH�KHDUG��

�

7KH�LQSXW�VHQWHQFH�LV�WDJJHG�DQG�WKH�IL[HG�SDWWHUQ�VXFK�DV�
µHQRUPRXV�DPRXQW�RI¶�LV�UHFRJQL]HG��

�

>�)L[HG�3DWWHUQ�5HFRJQLWLRQ�@�

�GHW�GHWHUPLQHU��SUHS�SUHSRVLWLRQ��QXP�QXPEHU��
DGM�DGMHFWLYH�SXQFW�SXQFWXDWLRQ�FRQM�FRQMXQFWLRQ��

�
7KH�GHW�� HQRUPRXVBDPRXQWVBRI�GHW�� VSHFLDO�DGM��
LQWHUHVW�QRXQ�� PRQH\�QRXQ�� WKDW�FRQM�� IORRG�YHUE��
RXU�GHW�� SROLWLFDO�DGM�� V\VWHP�QRXQ�� KDYH�DX[��
EHFRPH�YHUE�� D�GHW�� FDQFHU�QRXQ�� LQ�SUHS�� RXU�GHW��
GHPRFUDF\�QRXQ�� DQG�FRQM�� WKH�GHW�� YRLFHV�QRXQ��
RI�SUHS��DYHUDJH�DGM��FLWL]HQV�QRXQ��FDQ�DX[��EDUHO\�DGY��
EH�DX[��KHDUG�YHUE��

�
7KH� SURWHFWRUV� ZKLFK� DUH� OLQJXLVWLF� SDUW�RI�VSHHFKHV�
FRQVLVWLQJ�RI�µYHUE¶��µDX[¶��µFRQM¶��DQG�µSXQFW¶�DUH�GHWHFWHG��
�

>�3URWHFWRU�'HWHFWLRQ�@��

GHW�GHW�DGM�QRXQ�QRXQ�FRQM�YHUE�GHW�DGM�QRXQ�DX[�YHUE�GHW�

QRXQ�SUHS�GHW�QRXQ�FRQM�GHW�QRXQ�SUHS�DGM�QRXQ�DX[�DGY�

DX[�YHUE�

�

7KH�SKUDVH�EHWZHHQ�SURWHFWRUV�LV�SDUVHG�DQG�LV�UHGXFHG�WR�

SKUDVH�V\PEROV��

�

>�3DUWLDO�3DUVLQJ�EHWZHHQ�3URWHFWRUV�@�

�GHW�GHW�DGM�QRXQ�QRXQ���13��FRQM�YHUE��GHW�DGM�QRXQ���

13���DX[�YHUE���YHUE���GHW�QRXQ�SUHS�GHW�QRXQ���13��

FRQM��GHW�QRXQ�SUHS�DGM�QRXQ���13���DX[�DGY�DX[�YHUE���

YHUE��

�
7KH� UHVXOWLQJ� VORW� V\PERO� LV� HQFRGHG� WR� WKH� NH\�ZRUG� LQ�
VRXUFH� VHQWHQFH� SDWWHUQ� GDWDEDVH�� ,I� WKH� NH\� ZRUG�
VHDUFKLQJ� LQ� GDWDEDVH� LV� IDLOHG�� WKH� SDUWLDO� SDWWHUQ�
FRUUHVSRQGLQJ� WR� VLPSOH� VHQWHQFH� LV� UHFRJQL]HG� DQG� LV�
WUDQVODWHG�E\�FRUUHVSRQGLQJ�VLPSOH�VHQWHQFH�SDWWHUQ��7KHQ�
WKH� UHVXOWHG� SDWWHUQ� LQ� ZKLFK� WKH� SDUWLDO� SDWWHUQ�
FRUUHVSRQGLQJ� WR� VLPSOH� VHQWHQFH� LV� UHGXFHG� WR� µV¶� LV�
WUDQVODWHG��

�

>�3DUWLDO�6HQWHQFH�3DWWHUQ�3URFHVVRU�@�

��Q�13��&�FRQM��9�YHUE��V�63���

�

Q�&9Q9Q�&Q9�

��Q�&�9Q�9Q�&�Q9��

��9Q�o�V�

��Q9�o�V�

��Q&V9Q&V�

�
)RU� WKH� WUDQVODWLRQ� RI� WKH� UHGXFHG� VHQWHQFH� SDWWHUQ�� WKH�
GDWDEDVH� NH\� DERXW� WKH� UHVXOWHG� VHQWHQFH� SDWWHUQ� LV�
VHDUFKHG�LQ�GDWDEDVH��

�

>�6RXUFH�6HQWHQFH�3DWWHUQ�6HOHFWLRQ�@�

Q&V9Q&V�

�� �13��FRQM��63��YHUE��13���FRQM��63����

�
,Q� PDQ\� WDUJHW� VHQWHQFH� SDWWHUQV�� WKH� PRVW� DSSURSULDWH�
WDUJHW� VHQWHQFH� SDWWHUQ� LV� VHOHFWHG� DQG� WKH� VHTXHQFH� RI�
SKUDVHV�LQ�WKH�WUDQVODWHG�VHQWHQFH�LV�GHWHUPLQHG��

�

>�7DUJHW�6HQWHQFH�3DWWHUQ�6HOHFWLRQ�@�

13��FRQM��63��YHUE��13��FRQM��63����63� �13� �

13� �YHUE� �63��

�
7KH� VHTXHQFH� RI� ZRUGV� LQ� WKH� SKUDVHV� RI� WKH� WUDQVODWHG�
VHQWHQFH�LV�GHWHUPLQHG�E\�VORW�SDWWHUQ�SURFHVVLQJ��

�

>�6ORW�3DWWHUQ�3URFHVVLQJ�@�

63� �13��GHW��GHW��DGM��QRXQ��QRXQ����GHW��DGM��

QRXQ��QRXQ�� ��GHW��QRXQ��SUHS�GHW��QRXQ����GHW��

QRXQ� �QRXQ�� �YHUE� �63��

�
7KH�PRUSKRORJLFDO�JHQHUDWLRQ�LV�FRQGXFWHG�DQG�WKH�ZKROH�
WDUJHW�VHQWHQFH�LV�JHQHUDWHG��

�

>�2XWSXW�6HQWHQFH�@�

�
$QG�WKHQ��ZH�GHVFULEH�WKH�EODFN�ER[HV�LQ�WKH�)LJXUH���DQG�
WKH�GHWDLO�WUDQVODWLRQ�SURFHVVLQJ�RI�&DSWLRQ(\H�(.��

)LJXUH����6\VWHP�FRQILJXUDWLRQ�RI�&DSWLRQ(\H�(.�



����3URWHFWRU�'HWHFWRU�

,Q�UXOH�EDVHG�(QJOLVK�WR�.RUHDQ�PDFKLQH� WUDQVODWLRQ��RQH�
RI� PDMRU� FDXVHV� RI� WUDQVODWLRQ� IDLOXUH� ZDV� VWUXFWXUDO�
DPELJXLW\�FDXVHG�E\� WKH�ERXQGDU\�RI�ULJKW�DVVRFLDWLRQ� LQ�
SDUVLQJ�� 7KH� SURWHFWRUV� PHDQ� WKH� OLQJXLVWLF� SDUW�RI�
VSHHFKHV� WKDW� FDXVH� PDQ\� VWUXFWXUDO� DPELJXLWLHV� LQ�
VWUXFWXUDO� DQDO\VLV�� :H� IRXQG� WKDW� SDUVLQJ� RI� (QJOLVK�
ZRUGV� WKDW�DUH� ORFDWHG�EHWZHHQ�SURWHFWRUV�FDQ� UHGXFH� WKH�
VWUXFWXUDO�DPELJXLW\��3URWHFWRU�GHWHFWRU�LV�D�PRGXOH�WR�ILQG�
SURWHFWRUV� LQ� (QJOLVK� VHQWHQFH�� 7KH\� FRQVLVW� RI� YHUE��
FRQMXQFWLRQ�VXFK�DV�µDQG¶��µWKDW¶��DQG�µLI¶�DQG�SXQFWXDWLRQ�
PDUN�VXFK�DV�µFRPPD¶�LQ�(QJOLVK��

����3DUWLDO�3DUVHU�

3DUWLDO�SDUVHU�WUDQVIRUPV�WKH�OLVW�RI�PRUSKRORJLFDO�SDUW�RI�
VSHHFKHV�EHWZHHQ�SURWHFWRUV�LQWR�SKUDVHV��7KH�SXUSRVH�RI�
WKLV�SDUVHU�LV�WR�UHGXFH�VWUXFWXUDO�DPELJXLWLHV�LQ�VHQWHQFHV�
DQG� WR� XQGHUVWDQG� WKH� JUDPPDWLFDO� IXQFWLRQ� RI�
FRQVWLWXHQWV�LQ�VHQWHQFHV��
3DUWLDO� SDUVHU� KDV� WKH� IRUPDW� RI� DXJPHQWHG� FRQWH[W�IUHH�
JUDPPDU� FRQVLVWLQJ� RI� UXOH� GHVFULSWLRQ�� FRQGLWLRQ�
FKHFNLQJ��DQG�DFWLRQ�H[HFXWLRQ��
7KH�IROORZLQJ�VKRZV�DQ�H[DPSOH�RI�UXOHV�RI�SDUWLDO�SDUVHU�
ZKHUH� WKH� SKUDVH� µWKH� YRLFHV� RI� DYHUDJH� FLWL]HQV¶� LQ� WKH�
H[DPSOH� VHQWHQFH� SUHVHQWHG� LQ� &KDSWHU� �� LV� UHGXFHG� WR�
µ13�33¶��

�

GHW�QRXQ�SUHS�DGM�QRXQ���13�33�
^$1'�OSUR�HSRV  >YHUE@�USUR�HSRV  >LOOHJDO@��`�
^�UKV>�@�VWDUW�� �OKV>�@��
��UKV>�@�HQG�� �OKV>�@��
��UKV>�@�VWDUW�� �OKV>�@��
��UKV>�@�HQG�� �OKV>�@��
��UKV>�@�HW\SH�� �OKV>�@�HW\SH��
��UKV>�@�HW\SH�� �OKV>�@�HW\SH�`�

�

7KH�DERYH�SDWWHUQ�GHVFULEHV�WKDW�WKH�OLVW�RI�PRUSKRORJLFDO�
SDUW�RI�VSHHFKHV� µGHW� QRXQ� SUHS� DGM� QRXQ¶� LV� UHGXFHG� WR�
13�33�ZKHQ�WKH�OHIW�SURWHFWRU�LV�YHUE�DQG�WKH�ULJKW�RQH�LV�
HQG�RI�VHQWHQFH��

���3DUWLDO�6HQWHQFH�3DWWHUQ�3URFHVVRU�

,Q� SDWWHUQ�EDVHG� (QJOLVK�WR�.RUHDQ� PDFKLQH� WUDQVODWLRQ��
ZLWK� WKH� LQFUHDVH�RI� WKH� OHQJWK�� WKH� FRYHUDJH�RI� VHQWHQFH�
SDWWHUQV�GHFUHDVHV�UHPDUNDEO\��6R��SDUWLDO�VHQWHQFH�SDWWHUQ�
WKDW�FRUUHVSRQGV�WR�VXE�FODXVH�LV�UHFRJQL]HG�DQG�WUDQVODWHG�
ILUVW�� 7KHQ� WKH� SDUWLDO� VHQWHQFH� SDWWHUQ� LV� UHGXFHG� WR� RQH�
V\PERO� µV¶� DQG� WKH� UHGXFHG� ZKROH� VHQWHQFH� SDWWHUQ� LV�
WUDQVODWHG��6R��WKH�VHQWHQFH�SDWWHUQ�VL]H�LV�UHGXFHG�DQG�WKH�
FRYHUDJH�RI�VHQWHQFH�SDWWHUQV�LQFUHDVHV��7KH�QH[W�VHFWLRQV�
H[SODLQ�WKH�GHWDLO�SURFHVVLQJ��

�����6LPSOH�6HQWHQFH�5HFRJQLWLRQ�

)RU� WKH� UHFRJQLWLRQ� RI� VLPSOH� VHQWHQFH�� DOO� VWDUWLQJ� SRLQW�
RI� VXE�FODXVH� LV� UHFRJQL]HG�� 7KH� VWDUWLQJ� SRLQWV� DUH�
UHFRJQL]HG�E\� WKH� IL[HG�UXOH�DQG� WKH�SDWWHUQV� LQ�'%��7KH�
VWDUWLQJ� SRLQWV� RI� VLPSOH� VHQWHQFH� DUH� WKH� SRLQWV� ZKLFK�
GRQ¶W� KDYH� WKDW�FODXVH� DQG� UHODWLRQDO� FODXVH� IRU� QH[W�
VWDUWLQJ� SRLQWV�� �1H[W� VWDUWLQJ� SRLQW� JHQHUDOO\� GHWHUPLQHV�
WKH�HQGLQJ�SRLQW�RI� VLPSOH�VHQWHQFH�� ,Q�FDVH�RI�UHODWLRQDO�
FODXVH��LW�GHPDQGV�PRUH�FRPSOLFDWH�SURFHVVHV��2QH�LV�WKH�
PDWFK� RI� WKH� VWDUWLQJ� SRLQWV� DQG� WKH� PDLQ� YHUE� IRU� WKH�
UHFRJQLWLRQ� RI� HQGLQJ� SRLQWV�� 7KH� RWKHU� LV� VHQWHQFH�

UHVWRUDWLRQ�IRU�LWV�WUDQVODWLRQ��)RU�H[DPSOH��WR�WUDQVODWH�WKH�
UHODWLYH�FODXVH�LQ�WKH�VHQWHQFH�µ7KH�HQRUPRXV�DPRXQWV�RI�
VSHFLDO�LQWHUHVW�PRQH\�WKDW�IORRG�RXU�SROLWLFDO�V\VWHP�KDYH�
EHFRPH� D� FDQFHU� LQ� RXU� GHPRFUDF\¶�� WKH� HQGLQJ� SRLQW� RI�
WKH�FODXVH�VWDUWLQJ�ZLWK�FRQMXQFWLRQ�µWKDW¶�FDQ�EH�REWDLQHG�
E\� PDWFKLQJ� WKH� ILUVW� YHUE� µIORRG¶� DQG� WKH� FRQMXQFWLRQ�
µWKDW¶��DQG�E\�PDWFKLQJ�WKH�VHFRQG�YHUE�µEHFRPH¶�DQG�WKH�
EHJLQQLQJ� SRLQW� RI� VHQWHQFH�� 7KHQ� WKH� SDUWLDO� VHQWHQFH�
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�����6RXUFH�6HQWHQFH�3DWWHUQ�'%�

7KH�NH\�ZRUG�LQ�VRXUFH�VHQWHQFH�SDWWHUQ�GDWDEDVH�LV�JLYHQ�
DV�HQFRGHG�FRPSRVLWLRQ�IRUP�RI�HDFK�SURWHFWRU�DQG�VORW�WR�
UHGXFH�GDWD�EDVH�PHPRU\�DQG�WR�LQFUHDVH�UHDGDELOLW\�DW�WKH�
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WDUJHW�VHQWHQFH�SDWWHUQ�ZLWK�WKH�.RUHDQ�ZRUG�RUGHU��6XFK�
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