
'RFXPHQW�5H�UDQNLQJ�%DVHG�RQ�*OREDO�DQG�/RFDO�7HUPV�
<DQJ�/LQJSHQJ�

,QVWLWXWH�IRU�,QIRFRPP�5HVHDUFK��
���+HQJ�0XL�.HQJ�7HUUDFH��

6LQJDSRUH��������
OS\DQJ#L�U�D�VWDU�HGX�VJ�

-L�'RQJKRQJ��7DQJ�/L�
,QVWLWXWH�IRU�,QIRFRPP�5HVHDUFK��
���+HQJ�0XL�.HQJ�7HUUDFH��

6LQJDSRUH��������
^GKML��WDQJOL`#L�U�D�VWDU�HGX�VJ�

�

$EVWUDFW�
,Q� WKLV� SDSHU��ZH� SURSRVH� D�PHWKRG� WR� LPSURYH�
WKH�SUHFLVLRQ�RI� WRS�1� GRFXPHQWV�E\� UHRUGHULQJ�
WKH� UHWULHYHG� GRFXPHQWV� LQ� WKH� LQLWLDO� UHWULHYDO��
7R�UHRUGHU�WKH�GRFXPHQWV��ZH�ILUVW�DXWRPDWLFDOO\�
H[WUDFW�JOREDO�NH\�WHUPV�IURP�GRFXPHQW�VHW��WKHQ�
XVH� WKHVH� WHUPV� DQG� WKHLU� IUHTXHQF\� WR� LGHQWLI\�
ORFDO� NH\� WHUPV� LQ� D� VLQJOH� TXHU\� RU� GRFXPHQW��
ILQDOO\�ZH�PDNH�XVH�RI�ORFDO�NH\�WHUPV�WR�UHRUGHU�
WKH� LQLWLDOO\� UHWULHYHG� GRFXPHQWV�� ,Q� RXU�
H[SHULPHQWV�EDVHG�RQ�17&,5��&/,5�GDWDVHW��DQ�
DYHUDJH���������LPSURYHPHQW�FDQ�EH�PDGH�IRU�
WRS� ��� GRFXPHQWV� DQG� DQ� DYHUDJH� ������
LPSURYHPHQW� FDQ� EH� PDGH� IRU� WRS� ����
GRFXPHQWV�������
�� ,QWURGXFWLRQ�
7R� ILQG� RXW� ZKDW� ZH� UHDOO\� ZDQW� IURP� D� ODUJH�
GRFXPHQW� VHW� LV� D� KHDGDFKH�� ,QIRUPDWLRQ� UHWULHYDO�
�,5��LV�XVHG�WR�UHWULHYH�UHOHYDQW�GRFXPHQWV�IURP�D�
ODUJH� GRFXPHQW� VHW� IRU� D� JLYHQ� TXHU\� ZKHUH� WKH�
TXHU\� LV�D� VLPSOH�GHVFULSWLRQ�E\�QDWXUDO� ODQJXDJH��
,Q�PRVW�SUDFWLFDO�VLWXDWLRQV��XVHUV�FRQFHUQ�PXFK�RQ�
WKH�SUHFLVLRQ�RI�WRS�UDQNLQJ�GRFXPHQWV�WKDQ�UHFDOO�
EHFDXVH�XVHUV�ZDQW�WR�DFTXLUH�UHOHYDQW�LQIRUPDWLRQ�
IURP� WKH� WRS� UDQNLQJ� GRFXPHQWV� WR� VDYH� WKHLU�
YDOXDEOH�WLPH����
����7UDGLWLRQDOO\�� ,5� V\VWHP� XVHV� D� RQH�VWDJH� RU� D�
WZR�VWDJH� PHFKDQLVP� WR� UHWULHYH� UHOHYDQW�
GRFXPHQWV� IURP� GRFXPHQW� VHW�� )RU� RQH� VWDJH�
PHFKDQLVP�� ,5� V\VWHP� RQO\� GRHV� DQ� LQLWLDO�
UHWULHYDO�� )RU� WZR�VWDJH� PHFKDQLVP�� H[FHSW� WKH�
LQLWLDO� UHWULHYDO�� ,5� V\VWHP� ZLOO� PDNH� XVH� RI� WKH�
LQLWLDO� UDQNLQJ� GRFXPHQWV� WR� DXWRPDWLFDOO\� GR�
TXHU\�H[SDQVLRQ�WR�IRUP�D�QHZ�TXHU\�DQG�WKHQ�XVH�
WKH� QHZ� TXHU\� WR� UHWULHYH� DJDLQ� WR� JHW� WKH� ILQDO�
UDQNLQJ� GRFXPHQWV�� 7KH� HIIHFWLYHQHVV� RI� TXHU\�
H[SDQVLRQ�PDLQO\�GHSHQGV�RQ� WKH�SUHFLVLRQ�RI� WRS�
5� �5����� UDQNLQJ� GRFXPHQWV� LQ� LQLWLDO� UHWULHYDO�
EHFDXVH� DOPRVW� DOO� SURSRVHG� DXWRPDWLF� TXHU\�
H[SDQVLRQ�DOJRULWKPV�PDNH�XVH�RI�WKH�LQIRUPDWLRQ�
LQ� WKH� WRS� 5� GRFXPHQWV� LQ� LQLWLDO� UDQNLQJ�
GRFXPHQWV�� )LJXUH� �� GHPRQVWUDWHV� WKH� JHQHUDO�
SURFHVVHV�RI�D�WZR�VWDJH�,5�V\VWHP��

7R� LPSURYH� WKH� SUHFLVLRQ� RI� WRS� 1� UDQNLQJ�
GRFXPHQWV� LQ� LQLWLDO� UHWULHYDO�� PDQ\� UHVHDUFKHV�
KDYH� EHHQ� GRQH� RQ� WKH� UHWULHYDO� PRGDOV� DQG�
LQGH[LQJ�XQLWV��
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,Q� WKLV� SDSHU�� ZH� SURSRVH� D� PHWKRG� WR�

LPSURYH�WKH�SUHFLVLRQ�RI�WRS�1�UDQNLQJ�GRFXPHQWV�
LQ� WKH� LQLWLDO� UHWULHYDO� E\� UHRUGHULQJ� WKH� LQLWLDO�
UDQNLQJ� GRFXPHQWV� LQ� WKH� LQLWLDO� UHWULHYDO�� 7R�
UHRUGHU� GRFXPHQWV�� ZH� ILUVW� DXWRPDWLFDOO\� H[WUDFW�
JOREDO� NH\� WHUPV� IURP� GRFXPHQW� VHW�� WKHQ� XVH�
H[WUDFWHG�JOREDO�NH\�WHUPV�DQG�WKHLU�IUHTXHQFLHV�WR�
LGHQWLI\� ORFDO� NH\� WHUPV� LQ� D� VLQJOH� GRFXPHQW� RU�
TXHU\�WRSLF��ILQDOO\�ZH�PDNH�XVH�RI�ORFDO�NH\�WHUPV�
LQ� TXHU\� DQG� GRFXPHQWV� WR� UHRUGHU� WKH� LQLWLDO�
UDQNLQJ� GRFXPHQWV��%\� GRLQJ� VR�� RXU�PHWKRG� FDQ�
LPSURYH� WKH� SUHFLVLRQ� RI� WRS� GRFXPHQWV� LQ� LQLWLDO�
UDQNLQJ� GRFXPHQWV� DQG� KHOS� WR� LPSURYH� WKH�
HIIHFWLYHQHVV�RI�TXHU\�H[SDQVLRQ��
�����$OWKRXJK�RXU�PHWKRG� LV� JHQHUDO�DQG�FDQ�DSSO\�
WR�DQ\�ODQJXDJHV��LQ�WKLV�SDSHU�ZH¶OO�RQO\�IRFXV�RQ�
WKH�UHVHDUFK�RQ�&KLQHVH�,5�V\VWHP��



��7KH�UHVW�RI�WKLV�SDSHU�LV�RUJDQL]HG�DV�IROORZLQJ��
,Q�VHFWLRQ����ZH�JLYH�DQ�RYHUDOO�LQWURGXFWLRQ�RI�RXU�
SURSRVHG�PHWKRG�� � ,Q� VHFWLRQ����ZH�GHVFULEH�ZKDW�
DUH�JOREDO�NH\�WHUPV�DQG�ZKDW�DUH�ORFDO�NH\�WHUPV�
DQG�KRZ�WR�DFTXLUH�WKHP��,Q�VHFWLRQ����ZH�GHVFULEH�
KRZ�JOREDO�NH\�WHUPV�DQG�ORFDO�NH\�WHUPV�DSSO\�WR�
&KLQHVH� ,5� V\VWHP� WR� LPSURYH� WKH� SUHFLVLRQ� DQG�
TXDOLW\�RI�,5�V\VWHP��,Q�VHFWLRQ����ZH�HYDOXDWH�WKH�
SHUIRUPDQFH� RI� RXU� SURSRVHG� PHWKRG� DQG� JLYH�
VRPH� UHVXOW� DQDO\VLV�� ,Q� VHFWLRQ� ���ZH� SUHVHQW� WKH�
FRQFOXVLRQ�DQG�VRPH�IXWXUH�ZRUN��
�� 2YHUYLHZ� RI� 'RFXPHQW� 5HRUGHULQJ� LQ�

&KLQHVH�,5�
)RU� &KLQHVH� ,5�� PDQ\� UHWULHYDO� PRGHOV�� LQGH[LQJ�
VWUDWHJLHV�DQG�TXHU\�H[SDQVLRQ�VWUDWHJLHV�KDYH�EHHQ�
VWXGLHG� DQG� VXFFHVVIXOO\� XVHG� LQ� ,5�� &KLQHVH�
&KDUDFWHU��EL�JUDP��Q�JUDP��Q!���DQG�ZRUG�DUH�WKH�
PRVW�XVHG� LQGH[LQJ�XQLWV�� �/L��3���������JLYHV�RXW�
PDQ\�UHVHDUFK�UHVXOWV�RQ�WKH�HIIHFWLYHQHVV�RI�VLQJOH�
&KLQHVH� &KDUDFWHU� DV� � � LQGH[LQJ� XQLW� DQG� KRZ� WR�
LPSURYH� WKH� HIIHFWLYHQHVV� RI� VLQJOH� &KLQHVH�
&KDUDFWHU� DV� LQGH[LQJ� XQLW�� �.�/�� .ZRN��� ������
FRPSDUHV� WKUHH� NLQGV� RI� LQGH[LQJ� XQLWV� �VLQJOH�
&KDUDFWHU�� ELJUDP� DQG� VKRUW�ZRUGV�� DQG� WKHLU�
HIIHFWLYHQHVV�� ,W� UHSRUWV� WKDW� VLQJOH� FKDUDFWHU�
LQGH[LQJ� LV� JRRG� EXW� QRW� VXIILFLHQWO\� FRPSHWLWLYH��
ZKLOH� EL�JUDP� LQGH[LQJ� ZRUNV� VXUSULVLQJO\� ZHOO�
DQG� LW¶V� DV� JRRG� DV� VKRUW�ZRUG� LQGH[LQJ� LQ�
SUHFLVLRQ���-�<��1LH�HW�DO���������VXJJHVWV�WKDW�ZRUG�
LQGH[LQJ� DQG� EL�JUDP� LQGH[LQJ� FDQ� DFKLHYH�
FRPSDUDEOH� SHUIRUPDQFH� EXW� LI� ZH� FRQVLGHU� WKH�
WLPH�DQG�VSDFH�IDFWRUV�� WKHQ� LW� LV�SUHIHUDEOH�WR�XVH�
ZRUGV��DQG�FKDUDFWHUV��DV�LQGH[HV��,W�DOVR�VXJJHVWV�
WKDW� D� FRPELQDWLRQ� RI� WKH� ORQJHVW�PDWFKLQJ�
DOJRULWKP�ZLWK� VLQJOH� FKDUDFWHU� LV� D� JRRG�PHWKRG�
IRU� &KLQHVH� DQG� LI� WKHUH� LV� XQNQRZQ� ZRUG�
GHWHFWLRQ�� WKH� SHUIRUPDQFH� FDQ� EH� IXUWKHU�
LPSURYHG��0DQ\�RWKHU�SDSHUV�LQ�OLWHUDWXUH��3DOPHU��
'�� DQG� %XUJHU�� -�� ������ &KLHQ�� /�)�� ������ JLYH�
VLPLODU� FRQFOXVLRQV�� $OWKRXJK� WKHUH� DUH� VWLOO�
GLIIHUHQW� YRLFHV� RQ� LI� EL�JUDP�RU�ZRUG� LV� WKH� EHVW�
LQGH[LQJ� XQLW�� EL�JUDP� DQG� ZRUG� DUH� ERWK�
FRQVLGHUHG�DV�WKH�PRVW�LPSRUWDQW�WRS�WZR�LQGH[LQJ�
XQLWV� LQ� &KLQHVH� ,5� DQG� WKH\� DUH� XVHG� LQ� PDQ\�
UHSRUWHG�&KLQHVH�,5�V\VWHPV�DQG�H[SHULHQFHV����
7KHUH�DUH�PDLQO\�WZR�NLQGV�RI�UHWULHYDO�PRGHOV��

9HFWRU� 6SDFH� 0RGHO� �*�� 6DOWRQ� DQG� 0�� 0F*LOO��
������DQG�3UREDELOLVWLF�5HWULHYDO� �1��)XKU���������
7KH\� DUH� ERWK� XVHG� LQ� D� ORW� RI� H[SHULHQFHV� DQG�
DSSOLFDWLRQV��
)RU�TXHU\�H[SDQVLRQ��DOPRVW�DOO�RI�WKH�SURSRVHG�

VWUDWHJLHV� PDNH� XVH� RI� WKH� WRS� 5� GRFXPHQWV� LQ�
LQLWLDO� UDQNLQJ� GRFXPHQWV� LQ� WKH� LQLWLDO� UHWULHYDO��
*HQHUDOO\�� TXHU\� H[SDQVLRQ� VWUDWHJ\� VHOHFWV� 3�
LQGH[LQJ� XQLWV� �3����� IURP� WKH� WRS� 5� �5�����
GRFXPHQWV� LQ� LQLWLDO� UDQNLQJ�GRFXPHQWV� DFFRUGLQJ�

WR�VRPH�NLQG�RI�PHDVXUH�DQG�DGG�WKHVH�3�LQGH[LQJ�
XQLWV� WR� RULJLQDO� TXHU\� WR� IRUP� D� QHZ� TXHU\�� ,Q�
VXFK�SURFHVV�RI�TXHU\�H[SDQVLRQ��LW¶V�VXSSRVHG�WKDW�
WKH� WRS� 5� GRFXPHQWV� DUH� UHODWHG� ZLWK� RULJLQDO�
TXHU\�� EXW� LQ� SUDFWLFH�� VXFK� DQ� DVVXPSWLRQ� LV� QRW�
DOZD\V� WUXH�� 7KH� IDPRXV� 2NDSL� DSSURDFK� �6�(��
5REHUVRQ� DQG� 6�:DONHU�� ������ VXSSRVHV� WKDW� WKH�
WRS� 5� GRFXPHQWV� DUH� UHODWHG� ZLWK� TXHU\� DQG� LW�
VHOHFWV�3� LQGH[LQJ�XQLW� IURP� WKH� WRS�5�GRFXPHQWV�
WR�IRUP�D�QHZ�TXHU\��IRU�H[DPSOH��5 ���DQG�3 ����
�0�� 0LWUD�� (W� DO��� ������ GLG� DQ� H[SHULHQFH� RQ�
GLIIHUHQW� TXHU\� WRSLFV� DQG� LW� LV� UHSRUWHG� WKH�
HIIHFWLYHQHVV� RI� TXHU\� H[SDQVLRQ� PDLQO\� GHSHQGV�
RQ�WKH�SUHFLVLRQ�RI�WKH�WRS�5�UDQNLQJ�GRFXPHQWV��,I�
WKH� WRS� 5� UDQNLQJ� GRFXPHQWV� DUH� KLJKO\� UHODWHG�
ZLWK� WKH�RULJLQDO�TXHU\�� WKHQ�TXHU\�H[SDQVLRQ�FDQ�
LPSURYH�WKH�ILQDO�UHVXOW��%XW�LI�WKH�WRS�5�GRFXPHQWV�
DUH� OHVV� UHODWHG� ZLWK� WKH� RULJLQDO� TXHU\�� TXHU\�
H[SDQVLRQ�FDQQRW� LPSURYH� WKH� ILQDO� UHVXOW�RU�HYHQ�
UHGXFHV� WKH� SUHFLVLRQ� RI� ILQDO� UHVXOW�� 7KHVH�
UHVHDUFKHV�FRQFOXGH� WKDW�ZKHWKHU�TXHU\�H[SDQVLRQ�
LV�VXFFHVVIXO�RU�QRW�PDLQO\�GHSHQGV�RQ�WKH�TXDOLW\�
RI�WRS�5�UDQNLQJ�GRFXPHQWV�LQ�WKH�LQLWLDO�UHWULHYDO��
7KH�SUHFLVLRQ�RI� WRS�1�GRFXPHQWV� LQ� WKH� LQLWLDO�

UDQNLQJ� GRFXPHQWV� GHSHQGV� RQ� LQGH[LQJ� XQLW� DQG�
UHWULHYDO�PRGHOV� DQG�PDLQO\� GHSHQGV� RQ� LQGH[LQJ�
XQLW�� $V� GLVFXVVHG� DERYH�� EL�JUDP� DQG�ZRUG� ERWK�
DUH�WKH�PRVW�HIIHFWLYH�LQGH[LQJ�XQLWV�LQ�&KLQHVH�,5���
2WKHU� HIIRUW� KDV� EHHQ� GRQH� WR� LPSURYH� WKH�

SUHFLVLRQ� RI� WRS� 1� GRFXPHQWV�� �4X�� <�� ������
SURSRVHG� D� PHWKRG� WR� UH�UDQN� LQLWLDO� UHOHYDQW�
GRFXPHQWV� E\� XVLQJ� LQGLYLGXDO� WKHVDXUXV� EXW� WKH�
WKHVDXUXV� PXVW� EH� FRQVWUXFWHG� PDQXDOO\� DQG�
GHSHQGV�RQ�HDFK�TXHU\�WRSLF���
,Q� WKLV� SDSHU�� ZH� SURSRVH� D� QHZ� PHWKRG� WR�

LPSURYH�WKH�SUHFLVLRQ�RI�WRS�1�UDQNLQJ�GRFXPHQWV�
LQ� LQLWLDO� UDQNLQJ�GRFXPHQWV�E\�UHRUGHULQJ� WKH�WRS�
0� �0� !� 1� DQG�0������� UDQNLQJ� GRFXPHQWV� LQ�
LQLWLDO� UDQNLQJ� GRFXPHQWV�� 7R� UHRUGHU� GRFXPHQWV��
ZH� WU\� WR� ILQG� ORQJ� WHUPV� �PRUH� WKDQ� �� &KLQHVH�
FKDUDFWHUV�� WKDW� PD\� UHSUHVHQW� VRPH� FRPSOHWH�
FRQFHSWV� LQ� TXHU\� DQG� GRFXPHQWV�� WKHQ� ZH� PDNH�
XVH� RI� WKHVH� ORQJ� WHUPV� WR� UH�ZHLJKW� WKH� WRS�0�
GRFXPHQWV� LQ� LQLWLDO� UDQNLQJ� GRFXPHQWV� DQG�
UHRUGHU� WKHP� E\� UH�ZHLJKWHG� YDOXH�� :H� DGRSW� D�
WZR�VWDJH� DSSURDFK� WR� DFTXLUH� VXFK� NLQGV� RI� ORQJ�
WHUPV�� )LUVWO\�� ZH� DFTXLUH� JOREDO� NH\� WHUPV� IURP�
WKH�ZKROH� GRFXPHQW� VHW�� VHFRQGO\�� ZH� XVH� JOREDO�
NH\�WHUPV�WR�DFTXLUH�ORFDO�NH\�WHUPV�LQ�D�TXHU\�RU�D�
GRFXPHQW��$IWHU�ZH�KDYH�DFTXLUHG�ORFDO�NH\�WHUPV��
ZH�XVH�WKHP�WR�UH�ZHLJKW�WKH�WRS�0�GRFXPHQWV�LQ�
LQLWLDO� UDQNLQJ� GRFXPHQWV�� )LJXUH� �� GHPRQVWUDWHV�
WKH�SURFHVVHV�RI�DQ� ,5�V\VWHP� WKDW� LQWHJUDWHV�ZLWK�
RXU�QHZ�PHWKRGV�� ,Q� WKH� IROORZLQJ�VHFWLRQV��ZH¶OO�
JLYH�WKH�GHWDLOV�RI�RXU�SURSRVHG�PHWKRG��
��
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�� *OREDO�/RFDO�.H\�7HUP�([WUDFWLRQ�
7KH� JOREDO�ORFDO� NH\� WHUP� H[WDFWLRQ� FRQFHUQV� WKH�
SUREOHP� RI� ZKDW� LV� D� NH\� WHUP�� ,QWXLWLYHO\�� NH\�
WHUPV� LQ� D� GRFXPHQWV� DUH� VRPH� FRQFHSWXDO� WHUPV�
WKDW�DUH�SURPLQHQW�LQ�GRFXPHQW�DQG�SOD\�PDLQ�UROH�
LQ� � GLVFULPLQDWLQJ� LWVHOI� IURP�RWKHU� GRFXPHQWV�� ,Q�
RWKHU� ZRUGV�� D� NH\� WHUP� LQ� D� GRFXPHQW� FDQ�
UHSUHVHQW� SDUW� RI� WKH� FRQWHQW� RI� GRFXPHQW���
*HQHUDOO\�� LQ� WKH� YLHZSRLQW� RI� FRQYHQWLRQDO�
OLQJXLVWLF�VWXGLHV��NH\�WHUPV�PD\EH�DUH�VRPH�13V��
13�3KUDVHV� RU� VRPH� NLQG� RI� 93V�� DGMHFWLYHV� WKDW�
FDQ�UHSUHVHQW� VRPH�VSHFLILF�FRQFHSWV� LQ�GRFXPHQW�
FRQWHQW�UHSUHVHQWDWLRQ���
:H� GHILQH� WZR� NLQGV� RI� NH\� WHUPV�� JOREDO� NH\�

WHUPV� ZKLFK� DUH� DFTXLUHG� IURP� WKH� ZKROH�
GRFXPHQW� VHW� DQG� ORFDO� NH\� WHUPV� ZKLFK� DUH�
DFTXLUHG�IURP�D�VLQJOH�GRFXPHQW�RU�D�TXHU\���
:H�DGRSW�D�WZR�VWDJH�DSSURDFK�WR�DXWRPDWLFDOO\�

DFTXLUH�JOREDO�NH\� WHUPV�DQG� ORFDO� NH\� WHUPV�� � ,Q�
WKH� ILUVW� VWDJH��ZH�DFTXLUH�JOREDO�NH\� WHUPV� � IURP�
GRFXPHQW� VHW� E\� XVLQJ� D� VHHGLQJ�DQG�H[SDQVLRQ�
PHWKRG�� ,Q� WKH� VHFRQG� VWDJH�� ZH� PDNH� XVH� RI�

DFTXLUHG� JOREDO� NH\� WHUPV� WR� ILQG� ORFDO� NH\� WHUPV�
LQ�D�VLQJOH�GRFXPHQW�RU�D�TXHU\��
���� *OREDO�.H\�7HUPV��

*OREDO�NH\�WHUPV�DUH�WHUPV�ZKLFK�DUH�H[WUDFWHG�
IURP� WKH� ZKROH� GRFXPHQW� VHW� DQG� WKH\� FDQ� EH�
UHJDUGHG� WR� UHSUHVHQW� WKH� PDLQ� FRQFHSWV� RI�
GRFXPHQW�VHW��

$OWKRXJK� WKH� GHILQLWLRQ� RI� JOREDO� NH\� WHUP� LV�
GLIILFXOW��ZH�WU\�WR�JLYH�VRPH�DVVXPSWLRQV�DERXW�D�
JOREDO� NH\� WHUP�� %HIRUH� ZH� JLYH� WKHVH�
DVVXPSWLRQV�� ZH� ILUVW� JLYH� RXW� WKH� GHILQLWLRQ� RI��
6HHG� DQG� NH\� WHUP� LQ� D� GRFXPHQW� �RU� GRFXPHQW�
FOXVWHU��G��
7KH� FRQFHSW� 6HHG� LV� JLYHQ� WR� UHIOHFW� WKH�

SURPLQHQFH�RI�D�&KLQHVH�&KDUDFWHU�LQ�D�GRFXPHQW�
�RU�GRFXPHQW�FOXVWHU��LQ�VRPH�ZD\��

6XSSRVH� U� LV� WKH� UHIHUUHQFH� GRFXPHQW� VHW�
�UHIHUUHQFH� GRFXPHQW� VHW� LQFOXGLQJ� GRFXPHQW� VHW�
DQG� RWKHU� VWDWLVWLFDO� ODUJH� GRFXPHQW� FROOHFWLRQ���G�
LV� D� GRFXPHQW� �RU� D� GRFXPHQW� VHW��� Z� LV� DQ�
LQGLYLGXDO� &KLQHVH� &KDUDFWHU� LQ� G�� OHW� 3 9 �Z�� DQG�
3 : �Z��EH�WKH�SUREDELOLW\�RI�Z�RFFXUULQJ�LQ�U�DQG�G�
UHVSHFWLYHO\�� ZH� DGRSW� ���� UHODWLYH� SUREDELOLW\� RU�
VDOLHQFH� RI� Z� LQ� G� ZLWK� UHVSHFW� WR� U� �6FKXW]H��
�������DV�WKH�FULWHULD�IRU�HYDOXDWLRQ�RI�6HHG���
���3 : �Z����3 9 �Z��
:H�FDOO�Z�D�6HHG�LI�3 : �Z����3 9 �Z�tG��G!�����

���1RZ� ZH� JLYH� RXW� WKH� DVVXPSWLRQV� DERXW� D� NH\�
WHUPV�LQ�GRFXPHQW�G��
L��D�NH\�WHUP�FRQWDLQV�DW�OHDVW�D�6HHG��
LL��D�NH\�WHUP�RFFXUV�DW�OHDVW�2��2!���WLPHV�LQ�G��
LLL��WKH�OHQJWK�RI�D�NH\�WHUP�LV�OHVV�WKDQ�/��/������
LY�� D�PD[LPDO� FKDUDFWHU� VWULQJ�PHHWLQJ� L��� LL�� DQG�

LLL��LV�D�NH\�WHUP��
Y�� IRU� D� NH\� WHUP�� D� UHDO� PD[LPDO� VXEVWULQJ�

PHHWLQJ�L���LL��DQG�LL,��ZLWKRXW�FRQVLGHULQJ�WKHLU�
RFFXUUHQFH�LQ�DOO�WKRVH�NH\�WHUPV�FRQWDLQLQJ�LW�LV�
DOVR�D�NH\�WHUPV���
+HUH� D�PD[LPDO� FKDUDFWHU� VWULQJ�PHHWLQJ� L��� LL��

DQG�LLL��UHIHUV�WR�D�DGMDFHQW�&KLQHVH�FKDUDFWHU�VWULQJ�
PHHWLQJ� L��� LL�� DQG� LLL�� ZKLOH� QR� RWKHU� ORQJHU�
&KLQHVH� FKDUDFWHU� VWULQJV� FRQWDLQLQJ� LW�PHHW� L��� LL��
DQG� LLL��� $� UHDO� PD[LPDO� VXEVWULQJ� PHHWLQJ� L��� LL��
DQG�LLL��UHIHUV�WR�D�UHDO�VXEVWULQJ�PHHWLQJ�L���LL���DQG�
LLL��ZKLOH�QR�RWKHU�ORQJHU�UHDO�VXEVWULQJV�FRQWDLQLQJ�
LW�PHHW�L���LL��DQG�LLL���
:H� XVH� D� NLQG� RI� VHHGLQJ�DQG�H[SDQVLRQ�EDVHG�

VWDWLVWLFDO� VWUDWHJ\� WR� DFTXLUH� NH\� WHUPV� LQ�
GRFXPHQW��RU�GRFXPHQW�FOXVWHU���LQ�ZKLFK�ZH�ILUVW�
LGHQWLI\�6HHG�IRU�D�NH\�WHUP�WKHQ�H[SDQG�IURP�LW�WR�
JHW�WKH�ZKROH�NH\�WHUP��

)LJ�� �� GHVFULEHV� WKH� SURFHGXUH� WR� H[WUDFW� NH\�
WHUPV�IURP�D�GRFXPHQW��RU�GRFXPHQW�FOXVWHU��G��
�
OHW�) ; �W��UHSUHVHQWV�WKH�IUHTXHQF\�RI�W�LQ�G��
OHW�2�LV�D�JLYHQ�WKUHVKROG��2!����



7� �^`��
FROOHFW�6HHGV�LQ�G�LQWR�6 �

IRU�DOO�F�6�^�
����OHW�4� �^W��W�FRQWDLQV�F�DQG�) ; �W�t2`��
���ZKLOH�4�z�1,/���^�
����PD[�W��m�WKH�ORQJHVW�VWULQJ�LQ�4��
����7�m�7���^�PD[�W�`��
����5HPRYH�PD[�W��IURP�4��
���IRU�DOO�RWKHU�W�LQ�4����^��
��������LI�W�LV�D�VXEVWULQJ�RI�PD[�W���^�
���������������) ; �W�m�) ; �W���) ; �PD[�W���

����LI�) ; �W��2���^�
�������UHPRYLQJ�W�IURP�4�����`�

����`�
���`�
�`�
`�
UHWXUQ�7�DV�NH\�WHUPV�LQ�GRFXPHQW�G��

)LJ����.H\�7HUP�([WUDFWLRQ�IURP�GRFXPHQW�G
�
7R� DFTXLUH� JOREDO� NH\� WHUPV�� ZH� ILUVW� URXJKO\�

FOXVWHU�WKH�ZKROH�GRFXPHQW�VHW�U�LQWR�.��.�������
GRFXPHQW�FOXVWHUV�� WKHQ�ZH� UHJDUG�HDFK�GRFXPHQW�
FOXVWHU� DV� D� ODUJH� GRFXPHQW� DQG� � DSSO\� RXU�
SURSRVHG�NH\�WHUP�H[WUDFWLRQ�DOJRULWKP��VHH�)LJ�����
RQ�HDFK�GRFXPHQW�FOXVWHU�DQG�UHVSHFWLYHO\�JHW�NH\�
WHUPV� LQ� HDFK� GRFXPHQW� FOXVWHU�� $OO� WKHVH� NH\�
WHUPV� IURP� GRFXPHQW� FOXVWHUV� IRUP� JOREDO� NH\�
WHUPV���
7KHUH� DUH� PDQ\� GRFXPHQW� FOXVWHULQJ� DSSURDFK�

WR�FOXVWHU�GRFXPHQW�VHW��.�0HDQV�DQG�KLHUDUFKLFDO�
FOXVWHULQJ� DUH� WKH� WZR� RIWHQ� XVHG� DSSURDFKHV�� ,Q�
RXU� DOJRULWKP�� ZH� GRQ¶W� QHHG� WR� XVH� FRPSOLFDWHG�
FOXVWHULQJ� DSSURDFKHV� EHFDXVH� ZH� � RQO\� QHHG� WR�
URXJKO\� FOXVWHU� GRFXPHQW� VHW� U� LQWR� .� GRFXPHQW�
FOXVWHUV��+HUH�ZH�XVH�D�VLPSOH�.�0HDQV�DSSURDFK�
WR� FOXVWHU� GRFXPHQW� VHW�� )LUVWO\�� ZH� SLFN� XS�
UDQGRPO\���.� GRFXPHQWV� IURP� �GRFXPHQW� VHW�U��
VHFRQGO\�� ZH� XVH� .�0HDQV� DSSURDFK� WR� FOXVWHU�
WKHVH� ��.� GRFXPHQWV� LQWR�.� GRFXPHQW� FOXVWHUV��
ILQDOO\��ZH�LQVHUW�HYHU\�RWKHU�GRFXPHQW�LQWR�RQH�RI�
WKH� .� GRFXPHQW� FOXVWHUV�� )LJ�� �� GHVFULEHV� WKH�
JHQHUHO� SURFHVV� WR� FOXVWHU� GRFXPHQW� VHW� U� LQWR�.�
GRFXPHQW�FOXVWHUV���
�
OHW�.�LV�WKH�QXPEHU�RI�GRFXPQHW�FOXVWHUV�WR�JHW���
7m��.�GRFXPHQWV�UDQGRPO\�SLFNXSHG�IURP�U�
FOXVWHU�7�LQWR�.�FOXVWHUV�^.� `�E\�XVLQJ�.�0HDQV��
IRU�DQ\�GRFXPHQW�G�LQ�^U�7`�^�
����. � m�GRFXPHQW�FOXVWHU�ZKLFK�KDV�WKH�PD[LPDO�

VLPLODULW\�ZLWK�G��
���LQVHUW�G�WR�GRFXPHQW�FOXVWHU�. � ��`�
UHWXUQ�.�GRFXPHQW�FOXVWHUV�^.� _�� M� .`��
)LJ����&OXVWHU�GRFXPHQW�VHW�U�LQWR�.�FOXVWHUV�
�
)LJ����GHVFULEHV�WKH�SURFHGXUH�WR�DFTXLUH�JOREDO�

NH\�WHUPV�IURP�GRFXPHQW�VHW�U��

�
URXJKO\� FOXVWHU� GRFXPHQW� VHW� U� WR�.� GRFXPHQW�

FOXVWHUV�^.� _�� M� .`��6HH�)LJ������
�*� �^`��
�IRU�HDFK�.�

^�
�����H[WUDFW�.H\�7HUPV�J�IURP�.� ���6HH�)LJ�����
�����*�m�*���J��
`�
UHWXUQ�*�DV�JOREDO�NH\�WHUPV�LQ�GRFXPHQW�VHW�U��
)LJ����*OREDO�.H\�7HUPV�$FTXLVLWLRQ�
�
�,Q� WKH� SURFHVVLQJ� RI� JOREDO� NH\� WHUPV�

DFTXLVLWLRQ��WKH�IUHTXHQF\�RI�HDFK�JOREDO�NH\�WHUP�
LV�DOVR�UHFRUGHG�IRU�IXUWKHU�XVH�LQ�LGHQWLI\LQJ�ORFDO�
NH\�WHUPV���WHUPV�LQ�D�VLQJOH�GRFXPHQW�RU�TXHU\���
�

���� /RFDO�.H\�7HUPV�
8QOLNH�JOREDO�NH\� WHUPV�� � ORFDO� NH\� WHUPV�DUH�QRW�
H[WUDFWHG� E\� XVLQJ� NH\� WHUP� H[WUDFWLRQ� DOJRULWKP�
IURP�VLQJOH�GRFXPHQW�RU�TXHU\��WKH\�DUH�LGHQWLILHG�
EDVHG�RQ�JOREDO�NH\�WHUPV�DQG�WKHLU�IUHTXHQFLHV���
)LJ���GHVFULEHV�WKH�SURFHGXUH�RI�ORFDO�NH\�WHUPV�

DFTXLVLWLRQ�IURP�D�VLQJOH�GRFXPHQW�RU�TXHU\�G��
�

��*LYHQ� WKUHVKROG� ;� �;!����� <� �<!����� DQG�
GRFXPHQW�G��
/� �^`��
FROOHFW� JOREDO� NH\� WHUPV� RFFXUUHG� LQ� G� DQG� WKHLU�
IUHTXHQF\�LQ�GRFXPHQW�VHW�U�LQWR�6� ��F��WI! �

IRU�DOO��F��WI!�6�^�
������LI��WI����;���^�
� UHPRYH��F��WI!�IURP�6��
����`�

��`��
IRU�DOO��F��WI!�6�^�
������LI��F� �F � F � �DQG���F � ��WI � !�6�DQG��F � ��WI � !�6�
������^�
� LI��WI � !�WI�<��DQG�WI � !!�WI<�^�
� ����UHPRYH��F��WI!�IURP�6��
� `��
����`�

��`��
��ZKLOH�6�z�1,/�
��^�
�����OHW�4� �^�W��WI!��W�LV�WKH�ORQJHVW�VWULQJ�LV�6`��

��������ILQG��PD[�F�PD[�WI! LQ�4� ZKHUH�PD[�WI� KDV�
WKH�PD[LPXP�YDOXH��

��UHPRYH��PD[�W��PD[�WI!��IURP�6��
��LI�PD[�W�RFFXUV�LQ�G�^�
�����/�m�/���PD[�W��
�����UHPRYH�DOO�RFFXUUDQFH�RI�PD[BW�LQ�G��
�����IRU�DOO��E��WI�E!�6�ZKHUH�E�LV�D�VXEVWULQJ�RI��

PD[�W���
�����^��
����������LI�WI�E���PD[�WI���^�



���������UHPRYH��E�WI�E!��IURP�6��
������`�
���`��

���`�
�`��
�UHWXUQ�/�DV�ORFDO�NH\�WHUPV�LQ�GRFXPHQW�G��
)LJ����/RFDO�.H\�7HUPV�$FTXLVLWLRQ�
�
)ROORZLQJ� DUH� VRPH� H[DPSOHV� RI� JOREDO� NH\�

WHUPV�DQG��ORFDO�NH\�WHUPV�LQ�D�TXHU\��
�

([DPSOH��
4XHU\��

��
�)LQG� LQIRUPDWLRQ� RI� WKH� H[KLELWLRQ� �$UW� DQG�

&XOWXUH�RI�WKH�+DQ�'\QDVW\��LQ�WKH�1DWLRQDO�3DODFH�
0XVHXP��
�
*OREDO� NH\� WHUPV� RFFXUUHG� LQ�4XHU\� DQG� WKHLU�

IUHTXHQFLHV�LQ�GRFXPHQW�VHW��
��&KD��;XQ��±������
��*X��*RQJ��±������

�*X��*RQJ��%R��:X��<XDQ��±�����
�%R��:X��<XDQ���±�����

�<XDQ��6XR���±������
�=KX��%DQ���±�������
�4LDQ��;L��±�������
�+DQ��'DL���±�����

�+DQ��'DL��:HQ��:X���������
�+DQ�� 'DL�� :HQ�� :X�� 'D��

=KDQ���±�����
�:HQ��:X���±������

�:HQ��:X��'D��=KDQ���±�����
�'D��=KDQ���±������
�;LDQJ��*XDQ���±�������

�;LDQJ��*XDQ��1HL��5RQJ���±�����
�1HL��5RQJ���±�������

�
/RFDO�NH\�WHUPV�LQ�4XHU\��

�+DQ�� 'DL�� :HQ�� :X�� 'D��
=KDQ���

�+DQ��'DL��:HQ��:X���
�:HQ��:X���
�'D��=KDQ���

�*X��*RQJ��%R��:X��<XDQ����
�%R��:X��<XDQ���

�*X��*RQJ���
�;LDQJ��*XDQ���
�1HL��5RQJ���
�=KX��%DQ���
�4LDQ��;L���
�&KD��;XQ���

�

)URP� WKH� H[DPSOH�� ZH� FDQ� VHH� WKH� GLIIHUHQFH�
EHWZHHQ�JOREDO�NH\�WHUPV�DQG�ORFDO�NH\�WHUPV��)RU�
H[DPSOH�� �<XDQ��6XR����DQG �:HQ��
:X��'D��=KDQ���DUH�JOREDO�NH\�WHUPV��EXW�WKH\�DUH�
QRW�WKH�ORFDO�NH\�WHUPV�RI�TXHU\��
�� 'RFXPHQW�5HRUGHULQJ�
$IWHU� ZH� KDYH� DFTXLUHG� JOREDO� NH\� WHUPV� LQ�
GRFXPHQW� VHW� DQG� ORFDO� NH\� WHUPV� LQ� HYHU\�
GRFXPHQW� DQG� TXHU\�� ZH� PDNH� XVH� RI� WKHP� WR�
UHRUGHU�WKH�WRS�0��0� ������GRFXPHQWV�LQ�LQLWLDO�
UDQNLQJ�GRFXPHQWV��6XSSRVH�T�LV�D�TXHU\��)LJ����LV�
WKH�DOJRULWKP�WR�UHRUGHU�WRS�0�GRFXPHQWV�LQ�LQLWLDO�
UDQNLQJ� GRFXPHQWV� ZKHUH� Z�W�� LV� WKH� ZHLJKW�
DVVLJQHG� WR� ORFDO�NH\� WHUP� W��Z�W��FDQ�EH�DVVLJQHG�
GLIIHUHQW�YDOXH�E\�GLIIHUHQW�PHDVXUHV��)RU�H[DPSOH��
L��Z�W�� �WKH�OHQJWK�RI�W��
LL��Z�W�� �WKH�QXPEHU�RI�&KLQHVH�&KDUDFWHUV�LQ�W��
LLL��Z�W�� �VTXDUH�URRW�RI�WKH�OHQJWK�RI�W��
LY��Z�W��  � VTXDUH� URRW� RI� WKH� QXPEHU� RI� &KLQHVH�
&KDUDFWHUV�LQ�W���GHIDXOW��
�
IRU�HDFK�GRFXPHQW�G�LQ�WRS�0�UDQNLQJ�GRFXPHQWV�
^�
����VLP�m�VLPLODU\�YDOXH�EHWZHHQ�G�DQG�T���
����Z��m����
����IRU�HDFK�ORFDO�NH\�WHUP�W�LQ�TXHU\�T��
^�

�������LI�W�LV�D�ORFDO�NH\�WHUP�RI�G��^�
�����������Z�m�Z���ZHLJKW�W���
��������`��
`��
LI��Z�!����^�
VLP�m�VLP��Z��
VHW�VLP�DV�WKH�QHZ�VLPLODU\�EHWZHHQ�G�DQG�T���

`��
`��
UHRUGHU�WRS�0�GRFXPHQWV�E\�WKHLU�QHZ�VLPLODULW\�

YDOXHV�ZLWK�TXHU\�T��
�)LJ����3URFHVV�RI�'RFXPHQW�5HRUGHULQJ�

�� ([SHULPHQWV�	�(YDOXDWLRQ�
:H� PDNH� XVH� RI� WKH� &KLQHVH� GRFXPHQW� VHW�
&,5%���� ��������� GRFXPHQWV�� DQG� &,5%���
��������� GRFXPHQWV�� DQG� '�RQO\� UXQ� W\SH� TXHU\�
WRSLF� VHW� ���� WRSLFV�� RI� &/,5� LQ� 17&,5�� �VHH�
KWWS���UHVHDUFK�QLL�DF�MS�QWFLU�ZV��ZRUN�HQ�KWPO� IRU�
PRUH� LQIRUPDWLRQ�� WR� HYDOXDWH� RXU� SURSRVHG�
PHWKRG�� :H� XVH� YHFWRU� VSDFH� PRGHO� DV� RXU�
UHWULHYDO� PRGHO� DQG� XVH� FRVLQH� WR� PHDVXUH� WKH�
VLPLODULW\� EHWZHHQ� GRFXPHQW� DQG� TXHU\�� )RU�
LQGH[LQJ� XQLW�� ZH� VHSHUDWHO\� XVH� ELJUDP� DV�
LQGH[LQJ� DQG� ZRUG� DV� LQGH[LQJ�� 7R� PHDVXUH� WKH�
HIIFWLYHQHVV� RI� ,5��ZH� XVH� WKH� VDPH� WZR� NLQGV� RI�
UHOHYDQW� PHDVXUHV�� UHOD[� UHOHYDQW� DQG� ULJLG�
UHOHYDQW��$�GRFXPHQW� LV� ULJLG� UHOHYDQW� LI� LW¶V� KLJK�



UHOHYDQW�RU�UHOHYDQW�ZLWK�TXHU\��DQG�D�GRFXPHQW�LV�
UHOD[� UHOHYDQW� LI� LW� LV� KLJK� UHOHYDQW� RU� UHOHYDQW� RU�
SDUWLWLRQDO� UHOHYDQW� ZLWK� TXHU\�� :H� DOVR� XVH�
3UH$W���DQG�3UH$W����WR�UHSUHVHQW�WKH�SUHFLVLRQ�RI�
WRS� ��� UDQNLQJ� GRFXPHQWV� DQG� WRS� ���� UDQNLQJ�
GRFXPHQWV���

:KHQ� ZH� XVH� RXU� SURSRVHG� PHWKRG� DQG�
DOJRULWKP� WR� H[WUDFW� JOREDO� NH\� WHUPV� IURP�
GRFXPHQW� VHW� U�� ZH� VHW� DOO� NLQGV� RI� DOJRULWKP�
SDUDPHWHUV�DV�IROORZLQJ��

x� ������GRFXPHQWV�IURP�U�WR�GR�LQLWLDO�GRFXPHQW�
FOXVWHULQJ���)LJ�����

x� �����GRFXPHQW�FOXVWHUV���)LJ�����
x� PD[LPDO�OHQJWK�RI�NH\�WHUPV������)LJ�����
x� PLQLPDO�RFFXUUHQFH�RI�NH\�WHUPV�����)LJ�����
x� PLQLPXP�VDOLHQFH�RI�VHHG�����)LJ�����
x� UHRUGHU�WKH�WRS������GRFXPHQWV��
x� :H�DOVR�VHW� �;� ����< �����IRU�WKH�DOJRULWKP�

WR�DFTXLUH�ORFDO�NH\�WHUPV���)LJ�����
7DEOH� �� OLVWV� WKH� QRUPDO� UHVXOWV� DQG� HQKDQFHG�

UHVXOWV� EDVHG� RQ� ELJUDP� LQGH[LQJ��7KH� HQKDQFHG�
UHVXOWV� DUH� DFTXLUHG� E\� XVLQJ� RXU� PHWKRG� WR�
HQKDQFH�WKH�HIIHFWLYHQHVV��3UH$W���LV�WKH�DYHUDJH�
SUHFLVLRQ� RI� ��� TXHULHV� LQ� SUHFLVLRQ� RI� WRS� ���
UDQNLQJ� GRFXPHQWV�� 3UH$W���� LV� WKH� DYHUDJH�
SUHFLVLRQ� RI� ��� TXHULHV� LQ� SUHFLVLRQ� RI� WRS� ����
UDQNLQJ� GRFXPHQWV��&ROXPQ� �� �QRUPDO�� GLVSOD\V�
WKH� SUHFLVLRQ� RI� QRUPDO� UHWULHYDO�� FROXPQ� ��
�(QKDQFHG�� GLVSOD\V� WKH� SUHFLVLRQ� RI� XVLQJ� RXU��
SURSRVHG�DSSURDFK��DQG�FROXPQ����UDWLR��GLVSOD\V�
WKH�UDWLR�RI��FROXPQ����HQKDQFHG��FRPSDUHG�ZLWK�
FROXPQ� �� �QRUPDO��� 7DEOH� �� OLVWV� WKH� QRUPDO�
UHVXOWV� DQG� RXU� HQKDQFHG� UHVXOWV� EDVHG� RQ� ZRUG�
LQGH[LQJ��

1RUPDO (QKDQFHG 5DWLR

3UH$W���5HOD[� ������ ������ ����

3UH$W����5HOD[� ������ ������ ����

3UH$W���5LJLG� ������ ������ ����

3UH$W����5LJLG� ������ ����� ���� �7DEOH���3UHFLVLRQ��ELJUDP�DV�LQGH[LQJ�XQLW��

1RUPDO (QKDQFHG 5DWLR

3UH$W���5HOD[� ������ ������ ���

3UH$W����5HOD[� ������ ������ ����

3UH$W���5LJLG� ����� ������ ���

3UH$W����5LJLG� ������ ������ ���� �7DEOH���3UHFLVLRQ��ZRUG�DV�LQGH[LQJ�XQLW��
)URP� WDEOH� ��� XVLQJ� ELJUDP� DV� LQGH[LQJ� XQLW��

RXU� SURSRVHG� PHWKRG� FDQ� LPSURYH� 3UH$W��� E\�
���� IURP� ������� WR� ������� LQ� UHOD[� UHOHYDQW�
PHDVXUH�DQG�LPSURYH�����IURP��������WR��������
LQ�ULJLG�UHOHYDQW�PHDVXUH��(YHQ�LQ�3UH$W����OHYHO��
RXU� PHWKRG� FDQ� LPSURYH� ��� DQG� ��� LQ� UHOD[�
UHOHYDQW� DQG� ULJLG� UHOHYDQW� PHDVXUH�� )LJ�� ��

GLVSOD\V�WKH�3UH$W���YDOXHV�RI�HDFK�TXHU\�LQ�UHOD[�
UHOHYDQW�PHDVXUH�EDVHG�RQ�ELJUDP�LQGH[LQJ�ZKHUH�
WKH� UHG� OLQHV� UHSUHVHQW� WKH� SUHFLVLRQ� HQKDQFHG�
ZLWK� RXU�PHWKRG�ZKLOH� WKH� EODFN� OLQHV� UHSUHVHQW�
WKH�QRUPDO�SUHFLVLRQ��$PRQJ�WKH����TXHU\�WRSLFV��
WKHUH� DUH� RQO\� �� TXHULHV� ZKRVH� HQKDQFHG�
SUHFLVLRQV� DUH�ZRUVH� WKDQ� QRUPDO� SUHFLVLRQV�� WKH�
SUHFLVLRQV�RI�RWKHU����TXHULHV�DUH�DOO�LPSURYHG��
)URP�WDEOH����XVLQJ�ZRUG�DV�LQGH[LQJ�XQLW� �ZH�

XVH� D� GLFWLRQDU\� ZKLFK� FRQWDLQV� ������ &KLQHVH�
LWHPV� WR� VHJPHQW�&KLQHVH� GRFXPHQW� DQG� TXHU\���
RXU� PHWKRG� FDQ� LPSURYH� 3UH$W��� E\� ���� IURP�
������� WR� ������� LQ� UHOD[� UHOHYDQW� PHDVXUH� DQG�
LPSURYH� ���� IURP� ������ WR� ������� LQ� ULJLG�
UHOHYDQW� PHDVXUH�� (YHQ� LQ� 3UH$W���� OHYHO�� RXU�
PHWKRG� FDQ� LPSURYH� ��� DQG� ��� LQ� ULJLG� DQG�
UHOD[�UHOHYDQW�PHDVXUH��
�
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�
)LJ����3UH$W���RI�DOO�TXHULHV�LQ�UHOD[�MXGJPHQW�
,Q�RXU�H[SHULHQFHV�� IRU�WKH�PRVW� LPSRUWDQW�DQG�

HIIHFWLYH� &KLQHVH� LQGH[LQJ� XQLWV�� ELJUDP� DQG�
ZRUGV�� RXU� SURSRVHG� PHWKRG� LPSURYHV� WKH�
DYHUDJH�SUHFLVLRQ�RI�DOO�TXHULHV�LQ�WRS����PHDVXUH�
OHYHOV� IRU� DERXW� ����� :KDW� OLHV� EHKLQG� RXU�
SURSRVHG�PHWKRG�LV�WKDW�LQ�PRVW�FDVH��SURSHU�ORQJ�
WHUPV� PD\� FRQWDLQ� PRUH� LQIRUPDWLRQ� �SRVLWLRQ�
DQG� &KLQHVH� &KDUDFWHU� GHSHQGHQFH�� DQG� VXFK�
LQIRUPDWLRQ� FDQ� KHOS� XV� WR� IRFXV� UHOHYDQW�
GRFXPHQWV��2XU� H[SHULHQFH� DOVR� VKRZV� LPSURSHU�
ORQJ� WHUPV� PD\� GHFUHDVH� WKH� SUHFLVLRQ� RI� WRS�
GRFXPHQWV��6R�LW¶V�YHU\�LPSRUWDQW�WR�H[WUDFW�ULJKW�
DQG�SURSHU�WHUPV�LQ�GRFXPHQWV�DQG�TXHULHV���
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GRFXPHQWV�� WKHQ� ZH� PDNH� XVH� RI� WKHVH�
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TXHULHV�DQG�GRFXPHQWV�DQG�ILQDOO\�UHRUGHU�WKH�WRS�
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WKH� 8VH� RI� :RUGV� DQG� 1�JUDPV� IRU� &KLQHVH�
,QIRUPDWLRQ� 5HWULHYDO�� � ,Q� 3URFHHGLQJV� RI� WKH�
)LIWK� ,QWHUQDWLRQDO� :RUNVKRS� RQ� ,QIRUPDWLRQ�
5HWULHYDO�ZLWK�$VLDQ�/DQJXDJHV��,5$/�������SS��
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.�/�� .ZRN�� ������ &RPSDULQJ� 5HSUHVHQWDWLRQ� LQ�
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/L�� 3�� �����5HVHDUFK� RQ� ,PSURYHPHQW� RI� 6LQJOH�
&KLQHVH�&KDUDFWHU� ,QGH[LQJ�0HWKRG�� -RXUQDO� RI�
WKH� &KLQD� 6RFLHW\� IRU� 6FLHQWLILF� DQG� 7HFKQLFDO�
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