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7KH� , � 5� JURXS� SDUWLFLSDWHG� LQ� WKH� FURVV�
ODQJXDJH� UHWULHYDO� WDVN� �&/,5�� DW� WKH� IRXUWK�
17&,5� ZRUNVKRS� �17&,5� ���� ,Q� WKLV� SDSHU�� ZH�
GHVFULEH� RXU� DSSURDFK� RQ� 6LQJOH� /DQJXDJH�
,QIRUPDWLRQ� 5HWULHYDO� �6/,5�� RQ� &KLQHVH�
ODQJXDJH��)LUVWO\��ZH�DXWRPDWLFDOO\�H[WUDFW�WHUPV�
�VKRUW�WHUPV�DQG� ORQJ� WHUPV�� IURP�GRFXPHQW�VHW�
DQG�XVH�WKHP�WR�EXLOG�LQGH[HV��VHFRQGO\��ZH�XVH�
VKRUW�WHUPV�LQ�TXHU\�DQG�GRFXPHQWV�WR�GR�LQLWLDO�
VHDUFK� WR�JHW� LQLWLDO�UDQNLQJ�GRFXPHQWV�� WKLUGO\��
ZH�PDNH�XVH�RI�RQWRORJ\�NQRZOHGJH�� ORQJ� WHUPV�
LQ� TXHU\�� UHOHYDQW� WHUPV� RI� WHUPV� LQ� TXHU\�� DQG�
WRS�1�GRFXPHQWV�LQ�LQLWLDO�UDQNLQJ�GRFXPHQWV�WR�
GR�TXHU\�H[SDQVLRQ�WR�JHW�D�QHZ�TXHU\��IRXUWKO\��
ZH�XVH�WKH�QHZ�TXHU\�WR�VHDUFK�DJDLQ�WR�JHW�ILQDO�
UDQNLQJ� GRFXPHQWV�� ILQDOO\�� ZH� XVH� WHUP�
FRYHUDJH� DQG� HYHQW� GHWHFWLRQ� WR� DGMXVW� ILQDO�
UDQNLQJ� GRFXPHQWV� WR� UHRUGHU� WRS�1� GRFXPHQWV�
LQ� ILQDO� UDQNLQJ� GRFXPHQWV�� ([SHULHQFHV� VKRZ�
RXU� PHWKRG� DFKLHYHV� �������� ������� PHDQ�
DYHUDJH�SUHFLVLRQ�RQ�7�RQO\�UXQ��7LWOH�EDVHG��DW�
ULJLG�� UHOD[� UHOHYDQW� MXGJPHQW� DQG� ��������
�������PHDQ� DYHUDJH� SUHFLVLRQ� RQ� '�RQO\� UXQ�
�VKRUW�GHVFULSWLRQ�EDVHG��DW�ULJLG��UHOD[�UHOHYDQW�
MXGJPHQW�LQ�6/,5�RQ�&KLQHVH�/DQJXDJH���
.H\ZRUGV�� 2QWRORJ\�� 7HUP� ([WUDFWLRQ��
&KLQHVH�,QIRUPDWLRQ�5HWULHYDO��4XHU\�([SDQVLRQ��
(YHQW�'HWHFWLRQ��7HUP�&RYHUDJH�
�
�
���,QWURGXFWLRQ�
���$W� 17&,5� ��� ZH� SDUWLFLSDWHG� LQ� WKH� &URVV�
/LQJXDO�,QIRUPDWLRQ�5HWULHYDO��&/,5��ZKHUH� WKH�
TXHU\� DQG� GRFXPHQW� VHW� DUH� &KLQHVH� ODQJXDJH��
5HDGHUV�DUH�UHIHUUHG�WR�>�@�WR�JHW�WKH�LQIRUPDWLRQ�
DERXW�17&,5��DQG�WKH�WDVN�GHVFULSWLRQ�LQ�GHWDLO���
:H�VXEPLWWHG�WZR�FRPSXOVRU\�UXQV��D�7�RQO\�UXQ�
ZKLFK� XVHV� ILHOG� 7,7/(� �QRXQ� RU� QRXQ� SKUDVHV�
DERXW� WRSLF�� DV� TXHU\� DQG� D� '�RQO\� UXQ� ZKLFK�
XVHV�ILHOG�'(6&��D�VKRUW�GHVFULSWLRQ�RI�WRSLF��DV�
TXHU\��

)RU� &KLQHVH� ,QIRUPDWLRQ� 5HWULHYDO�� 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�� 0DQ\� 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� DUH� GRQH� LQ� >�@�� .�/�� .ZRN��
FRPSDUHG� WKUHH� NLQGV� RI� LQGH[LQJ� XQLWV� �VLQJOH�
&KDUDFWHU�� ELJUDP� DQG� VKRUW�ZRUGV�� DQG� WKHLU�
HIIHFWLYHQHVV� LQ� >�@�� ,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��-��*DR��-��=KDQJ�
DQG�0��=KRX� LQ� >�@� VXJJHVW� 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� �>��� �@�� JLYH� VLPLODU�
FRQFOXVLRQV�� %L�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�LQ�17&,5�WUDFNV����
7KHUH�DUH�PDLQO\�WZR�NLQGV�RI�UHWULHYDO�PRGHOV�

IRU�&KLQHVH�,QIRUPDWLRQ�5HWULHYDO��9HFWRU�6SDFH�
0RGHO�>��@�DQG�3UREDELOLVWLF�5HWULHYDO�>�@��7KH\�
DUH�ERWK�PDLQO\�XVHG�WKH�H[SHULHQFHV�LQ�17&,5��
)RU� TXHU\� H[SDQVLRQ�� DOPRVW� DOO� RI� WKH�

SURSRVHG� VWUDWHJLHV� PDNH� XVH� RI� WKH� WRS� 1�
GRFXPHQWV� LQ� LQLWLDO� UDQNLQJ� GRFXPHQWV� LQ� WKH�
LQLWLDO� VHDUFK�� *HQHUDOO\�� TXHU\� H[SDQVLRQ�
VWUDWHJ\� VHOHFWV�0� LQGH[LQJ� XQLWV� �0����� IURP�
WKH� WRS� 1� �1����� GRFXPHQWV� LQ� LQLWLDO� UDQNLQJ�
GRFXPHQWV� DFFRUGLQJ� WR� VRPH� NLQG� RI� PHDVXUH�
DQG�DGG�WKHVH�0�LQGH[LQJ�XQLWV�WR�RULJLQDO�TXHU\�
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WR� IRUP� D� QHZ� TXHU\�� ,Q� VXFK� SURFHVV� RI� TXHU\�
H[SDQVLRQ�� LW¶V� VXSSRVHG� WKDW� WKH� WRS� 1�
GRFXPHQWV�DUH�UHODWHG�ZLWK�RULJLQDO�TXHU\��EXW�LQ�
SUDFWLFH��VXFK�DQ�DVVXPSWLRQ�LV�QRW�DOZD\V�WUXH���

,Q�17&,5���ZH� XVH� WKH� VLPLODU� DSSURDFK�ZH�
XVHG� LQ�17&,7���DV� RXU�EDVLF� DSSURDFK�>�@� DQG�
DGG� PDQ\� QHZ� PHFKDQLVPV� WR� LPSURYH� WKH�
HIIHFWLYHQHVV� RI� RXU� DSSURDFK�� � )LUVWO\�� ZH�
DXWRPDWLFDOO\�H[WUDFW�WHUPV��VKRUW�WHUPV�DQG�ORQJ�
WHUPV��IURP�GRFXPHQW�VHW�DQG�XVH�WKHP�WR�EXLOG�
LQGH[HV�� VHFRQGO\�� ZH� XVH� VKRUW� WHUPV� LQ� TXHU\�
DQG�GRFXPHQWV� WR� GR� LQLWLDO� VHDUFK� WR� JHW� LQLWLDO�
UDQNLQJ� GRFXPHQWV�� WKLUGO\�� ZH� PDNH� XVH� RI�
RQWRORJ\� NQRZOHGJH�� ORQJ� WHUPV� LQ� TXHU\��
UHOHYDQW�WHUPV��FR�RFFXUUHQFH�WHUPV��RI�WHUPV�LQ�
TXHU\�� � DQG� WRS� 1� GRFXPHQWV� LQ� LQLWLDO� UDQNLQJ�
GRFXPHQWV� WR� GR� TXHU\� H[SDQVLRQ� WR� JHW� D� QHZ�
TXHU\��IRXUWKO\��ZH�XVH� WKH�QHZ�TXHU\�WR�VHDUFK�
DJDLQ�WR�JHW�ILQDO�UDQNLQJ�GRFXPHQWV��ILQDOO\��ZH�
XVH�WHUP�FRYHUDJH�DQG�HYHQW�GHWHFWLRQ�WR�PLFUR�
DGMXVW� ILQDO� UDQNLQJ� GRFXPHQWV� WR� UHRUGHU� WRS�
GRFXPHQWV� LQ� ILQDO� UDQNLQJ�GRFXPHQWV��)LJXUH���
GHPRQVWUDWHV� WKH� SURFHVVHV� RI� RXU� &KLQHVH� ,5�
V\VWHP��
7KH� UHVW� RI� WKLV� SDSHU� LV� RUJDQL]HG� DV�

IROORZLQJ�� ,Q� VHFWLRQ� ��� ZH� GHVFULEH� WKH� SUH�
SURFHVVLQJ�RQ�GRFXPHQWV�DQG�TXHULHV�� ,Q�VHFWLRQ�
��� ZH� GHVFULEH� KRZ� WR� DXWRPDWLFDOO\� H[WUDFW�
WHUPV� IURP� GRFXPHQW� VHW�� ,Q� VHFWLRQ� ��� ZH�
GHVFULEH� WKH� UHWULHYDO� PRGHO� DQG� ZHLJKWLQJ�
VFKHPH� XVHG� LQ� RXU� V\VWHP�� ,Q� VHFWLRQ� ��� ZH�
GHVFULEH� KRZ� WR� GR� TXHU\� H[SDQVLRQ� LQ� RXU�
V\VWHP�� ,Q� VHFWLRQ����ZH�GHVFULEH� KRZ� WR� UHILQH�
WKH� ILQDO� UDQNLQJ� GRFXPHQWV� E\� XVLQJ� WHUP�
FRYHUDJH� DQG� HYHQW� GHWHFWLRQ�� ,Q� VHFWLRQ� ��� ZH�
HYDOXDWH� WKH� SHUIRUPDQFH� RI� RXU� SURSRVHG�
PHWKRG� RQ� 17&,5� �� DQG� JLYH� RXW� VRPH� UHVXOW�
DQDO\VLV��,Q�VHFWLRQ����ZH�SUHVHQW�WKH�FRQFOXVLRQ�
DQG�VRPH�IXWXUH�ZRUN��
�
���3UH�3URFHVVLQJ�

%HIRUH� WKH� QRUPDO� &KLQHVH� ,5� SURFHVV�� DOO�
GRFXPHQWV�DQG�TXHULHV�DUH�SUH�SURFHVVHG�DV���
x� $OO� GRFXPHQWV� DQG� TXHULHV� DUH� FRQYHUWHG�

IURP� %,*��� FRGH� EDVHG� WR� *%����� FRGH�
EDVHG� VR� WKDW� ZH� FDQ� VDYH� LQGH[HV� VSDFH�
�HVSHFLDO�IRU�ELJUDP�EDVHG�LQGH[LQJ��ZLWKRXW�
ORVLQJ� WRR� PXFK� SUHFLVLRQ�� 7KH� %,*�� WR�
*%�����PDSSLQJ�LV�D�PDQ\�WR�RQH�PDSSLQJ�
EHFDXVH�WKHUH�DUH�������&KLQHVH�&KDUDFWHUV�
LQ� %,*�� UHSUHVHQWDWLRQ� EXW� RQO\� �����
&KLQHVH� &KDUDFWHUV� FDQ� EH� UHSUHVHQWHG� LQ�
*%����� FRGH�� )RU� WKRVH� %,*�� &KLQHVH�
&KDUDFWHUV� ZKLFK� KDYH� QR� PDSSLQJ� LQ�
*%�����FRGH��ZH�DVVLJQ��[)()(��ILUVW�E\WH�

DQG�VHFRQG�E\WH�DUH��[)(��DV�WKHLU�PDSSLQJ�
FRGH�LQ�*%������

x� $OO� NLQGV� RI� GDWD� IRUPDWV� DERXW� GDWH� DUH�
XQLILHG� DV� [[[[ �\HDU�[[ �PRQWK�[[
�GD\���
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$OWKRXJK� ELJUDP� DQG� ZRUG� DUH� FRQVLGHUHG�
WKH�EHVW�LQGH[LQJ�XQLW�LQ�&KLQHVH�,5��ZH�VWLOO�XVH�
DXWRPDWLFDOO\� H[WUDFWHG� WHUPV� DV� LQGH[LQJ� XQLWV�
LQ�RXU�17&,5��WUDFN��7KH�EDVLF�PHWKRG�RI�WHUP�
H[WUDFWLRQ� LV� WKH�VDPH�ZH�XVHG� LQ�17&,5���:H�
VWLOO� XVH� D� VHHGLQJ�DQG�H[SDQVLRQ�PHFKDQLVP� WR�
H[WUDFW� WHUPV� IURP� GRFXPHQWV� �RU� GRFXPHQW�
FOXVWHUV��� 5HDGHUV� DUH� UHIHUUHG� WR� >�@� IRU� PRUH�
LQIRUPDWLRQ�RI�RXU�WHUP�H[WUDFWLRQ�DOJRULWKP���
7R�DFTXLUH�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� WHUP�H[WUDFWLRQ�



DOJRULWKP� >�@� RQ� HDFK� GRFXPHQW� FOXVWHU� DQG�
UHVSHFWLYHO\�JHW� WHUPV� LQ�HDFK�GRFXPHQW�FOXVWHU��
$OO�WKHVH�WHUPV�IURP�GLIIHUHQW�GRFXPHQW�FOXVWHUV�
IRUP� WKH� ZKROH� WHUPV� OLVW�� :H� UHJDUG� D� WHUP�
ZKRVH�OHQJWK�LV�OHVV�WKDQ���&KLQHVH�&KDUDFWHUV�DV�
D�VKRUW�WHUP��DQG�D�WHUP�ZKRVH�OHQJWK�LV�HTXDO�RU�
JUHDWHU�WKDQ���&KLQHVH�&KDUDFWHUV�DV�D�ORQJ�WHUP��
)ROORZLQJ� LV� VRPH� H[DPSOHV�RI� VKRUW� WHUPV� DQG�
ORQJ�WHUPV��
���� 6KRUW�7HUPV�

��/DERUHU��
��SURWHVW��
��&RXQFLO�RI�/DERU�$IIDLUV��

��$SSHDO��
�������/RQJ�7HUPV�

��-RQQLH�:DONHU��
��*ROI��
��7LJHU�:RRGV��
��HPEU\RQLF�VWHP�FHOOV��

7KHUH� DUH� PDQ\� GRFXPHQW� FOXVWHULQJ�
DSSURDFKHV� 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�SURFHVV�WR�FOXVWHU�GRFXPHQW�
VHW�U�LQWR�.�GRFXPHQW�FOXVWHUV���

�
OHW�.�LV�WKH�QXPEHU�RI�GRFXPHQW�FOXVWHUV�WR�

JHW���
7m��.�GRFXPHQWV�UDQGRPO\�VHOHFWHG�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�
�
,Q� WKH� SURFHVVLQJ� RI� RXU� &/,5� WDVN�� ZH�

URXJKO\� FOXVWHU� WKH� ZKROH� GRFXPHQW� VHW�
�&,5%����� �������� GRFXPHQWV� DQG� &,5%�����
��������GRFXPHQWV��LQWR������GRFXPHQW�FOXVWHUV��
WKHQ�ZH�H[WUDFW�WHUPV�IURP�WKHVH������GRFXPHQW�
FOXVWHUV�� $OO� RI� WKH� WHUPV� H[WUDFWHG� IURP� �����

GRFXPHQW� FOXVWHUV� IRUP� WKH� ZKROH� WHUPV� OLVW��
(YHU\� WHUP� LQ� WHUPV� OLVW� LV� FDOOHG� D� JOREDO� WHUP�
EHFDXVH� LW¶V� H[WUDFWHG� EDVHG� RQ� WKH� ZKROH�
GRFXPHQW�VHW�U��7KH�WHUP�OLVW�LV�FRQVLGHUHG�DV�DQ�
DXWRPDWLFDOO\�DFTXLUHG�ZRUG�GLFWLRQDU\��LW¶V�XVHG�
WR� ILQG�WHUPV�LQ�D�VLQJOH�GRFXPHQW�RU�TXHU\��7R�
ILQG� WHUPV� LQ� D� VLQJOH� GRFXPHQW� RU� TXHU\�� ZH�
PDNH� XVH� RI� D� YDULDQW� RI� ZRUG� VHJPHQWDWLRQ�
PHWKRG� WR� VHJPHQW� GRFXPHQW� DQG� TXHU\� LQWR�
WHUPV�� 8QOLNH� WUDGLWLRQDO� ZRUG� VHJPHQWDWLRQ�
PHWKRG��D�JOREDO�WHUP�DQG�LWV�VXE�VWULQJ�PD\�DOO�
EH� FRQVLGHUHG� DV� D� WHUP� LQ� GRFXPHQW�� )RU�
H[DPSOH��LI�J� �FG�LV�D�JOREDO�WHUP�ZKHUH�F�DQG�G�
DUH� DOVR� JOREDO� WHUPV�� WKHQ� J�� F� DQG� G� DUH� DOO�
FRQVLGHUHG� DV� WHUPV� LQ� GRFXPHQW�� 7HUPV�
DFTXLUHG� IURP� VLQJOH� GRFXPHQW� DUH� UHJDUGHG� DV�
ORFDO�WHUPV��

/RFDO� WHUPV� LQ� GRFXPHQWV� DUH� XVHG� DV�
LQGH[LQJ�XQLW�WR�EXLOG�LQGH[����

�
��� 5HWULHYDO� 0RGHO� DQG� :HLJKWLQJ�
6FKHPH�
7KHUH�DUH�PDLQO\�WZR�NLQGV�RI�UHWULHYDO�PRGHOV�

IRU�&KLQHVH�,QIRUPDWLRQ�5HWULHYDO��9HFWRU�6SDFH�
0RGHO� DQG� 3UREDELOLVWLF� 5HWULHYDO�� :H� XVH�
9HFWRU�6SDFH�0RGHO�WR�UHSUHVHQW�GRFXPHQWV�DQG�
TXHULHV�� (DFK� GRFXPHQW� RU� TXHU\� LV� UHSUHVHQWHG�
DV�D�YHFWRU�LQ�YHFWRU�VSDFH�ZKHUH�HDFK�GLPHQVLRQ�
RI� YHFWRU� LV� WKH� ZHLJKW� JLYHQ� WR� VRPH� WHUPV� LQ�
GRFXPHQW� RU� TXHU\�� 7KH� ZHLJKW� RI� WHUP� W� LQ�
GRFXPHQW� G� LV� JLYHQ� E\� WKH� IROORZLQJ� 7)�,')�
ZHLJKW�VFKHPH����
�Z�W��G� ORJ�7�W��G������ORJ�1�'�W�����

ZKHUH��Z�W��G��LV�WKH�ZHLJK�JLYHQ�WR�W�LQ�G��7�W��G��
LV� WKH� IUHTXHQF\� RI� W� LQ� G��1� LV� WKH� QXPEHU� RI�
GRFXPHQWV� LQ� GRFXPHQW� VHW��'�W�� LV� WKH� QXPEHU�
RI�GRFXPHQWV�LQ�GRFXPHQW�VHW�ZKLFK�FRQWDLQ�W��
7KH�ZHLJKW�RI�WHUP�W�LQ�TXHU\�T�LV�JLYHQ�E\�WKH�

IROORZLQJ�ZHLJKW�VFKHPH����
�Z�W��T�� �7�W��T��

ZKHUH��Z�W��T��LV�WKH�ZHLJK�JLYHQ�WR�W�LQ�T��7�W��T��
LV�WKH�IUHTXHQF\�RI�W�LQ�T��

,Q�WKH�LQLWLDO�VHDUFK��RQO\�VKRUW�WHUPV�DUH�XVHG�
WR�FRQVWUXFW�GRFXPHQW�YHFWRUV�DQG�TXHU\�YHFWRUV��
�����7KH�VLPLODULW\��GLVWDQFH��EHWZHHQ�D�GRFXPHQW�
G�DQG�D�TXHU\�T�LV�FDOFXODWHG�E\�GLVWDQFH�EHWZHHQ�
GRFXPHQW� YHFWRU� DQG� TXHU\� YHFWRU� E\� FRVLQH�
PHDVXUH���
�
���4XHU\�([SDQVLRQ�
4XHU\�H[SDQVLRQ�LV�FRQVLGHUHG�DV�DQ�LPSRUWDQW�

VXSSOHPHQW� WR� LPSURYH� WKH� SUHFLVLRQ� RI� ,5��
$OPRVW� DOO� RI� WKH� SURSRVHG� TXHU\� H[SDQVLRQ�
VWUDWHJLHV� PDNH� XVH� RI� WKH� WRS�1� GRFXPHQWV� LQ�
LQLWLDO� UDQNLQJ� GRFXPHQWV� LQ� WKH� LQLWLDO� VHDUFK��



*HQHUDOO\�� TXHU\� H[SDQVLRQ� VWUDWHJ\� VHOHFWV� 0�
LQGH[LQJ� XQLWV� �0����� IURP� WKH� WRS� 1� �1�����
GRFXPHQWV� LQ� LQLWLDO� UDQNLQJ� GRFXPHQWV�
DFFRUGLQJ�WR�VRPH�NLQG�RI�PHDVXUH�DQG�DGG�WKHVH�
0�LQGH[LQJ�XQLWV�WR�RULJLQDO�TXHU\�WR�IRUP�D�QHZ�
TXHU\�� ,Q� VXFK� SURFHVV� RI� TXHU\� H[SDQVLRQ�� LW¶V�
VXSSRVHG� WKDW� WKH� WRS� 1� GRFXPHQWV� DUH� UHODWHG�
ZLWK� RULJLQDO� TXHU\�� EXW� LQ� SUDFWLFH�� VXFK� DQ�
DVVXPSWLRQ�LV�QRW�DOZD\V�WUXH��7KH�IDPRXV�2NDSL�
DSSURDFK�>��@�VXSSRVHV�WKDW�WKH�WRS�5�GRFXPHQWV�
DUH� UHODWHG�ZLWK�TXHU\�DQG� LW� VHOHFWV�1� LQGH[LQJ�
XQLW� IURP� WKH� WRS� 5� GRFXPHQWV� WR� IRUP� D� QHZ�
TXHU\�� IRU�H[DPSOH��5 ���DQG�1 ����0��0LWUD���
$PLW�� 6�� DQG�&KULV��%� >�@� 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�1�UDQNLQJ�GRFXPHQWV��
,I�WKH�WRS�1�UDQNLQJ�GRFXPHQWV�DUH�KLJKO\�UHODWHG�
ZLWK�WKH�RULJLQDO�TXHU\��WKHQ�TXHU\�H[SDQVLRQ�FDQ�
LPSURYH� WKH� ILQDO� UHVXOW�� %XW� LI� WKH� WRS� 1�
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� 1� UDQNLQJ�
GRFXPHQWV�LQ�WKH�LQLWLDO�VHDUFK��
2XU� V\VWHP� PDNHV� XVH� RI� WKH� LQIRUPDWLRQ� RI�

WRS� ��� LQLWLDO� UDQNLQJ� GRFXPHQWV� WRJHWKHU� ZLWK�
SUH�EXLOW� RQWRORJ\� NQRZOHGJH�� VKRUW� WHUPV� DQG�
ORQJ�WHUPV�LQ�TXHU\�DQG�WKHLU�UHOHYDQW�WHUPV��FR�
RFFXUUHG� WHUPV�� LQ� GRFXPHQW� VHW� WR� GR� TXHU\�
H[SDQVLRQ��
�:H�RQO\�EXLOG�RQWRORJ\�IRU�VRPH�VKRUW�WHUPV�

E\� XVLQJ� VHDUFK� HQJLQH� DQG� PDQXDO� YHULI\LQJ��
)ROORZLQJ� LV� DQ� H[DPSOH� RI� WKH� RQWRORJ\� DERXW�
WHUP� �$VLD���

�$VLD��
���� ��6LQJDSRUH��

�&KLQD��
�-DSDQ��
�6RXWK�.RUHD��

«�������
���� ��(FRQRPLF�&ULVLV��

���� ��<HDU�������
����������� �,0)��

«�������
:H�DFTXLUH�UHOHYDQW� WHUPV�RI� WHUP�W�E\� WKHLU�

FR�RFFXUUHQFH� LQ� GRFXPHQWV� DQG� WKHLU� 0XWXDO�
,QIRUPDWLRQ��)ROORZLQJ�LV�DQ�H[DPSOH�RI�UHOHYDQW�
WHUPV��

7HUP�� ��(DUWKTXDNH���
5HOHYDQW�7HUPV��
������ ��,QWHQVLW\��

������ ��&DVXDOW\��
������ ��5HVFXH��

«�������
���)ROORZLQJ�LV�WKH�PHWKRG�WR�H[SDQG�D�TXHU\�T��
x� $OO� ORFDO� ORQJ� WHUPV� LQ�T� DUH� DGGHG� WR� QHZ�

TXHU\�ZLWK�IUHTXHQF\�LQ�T�DV�LWV�ZHLJKW��
x� )RU�HDFK�ORFDO�WHUP�W�LQ�TXHU\�T��2�W��LV�RQH�

RI�WKH�RQWRORJ\�FODVVHV�DERXW�W���DOO�WHUPV�LQ�
2�W��ZLOO�EH�DGGHG�LQWR�T�LI�DW�OHDVW�WZR�WHUPV�
LQ� 2�W�� RFFXU� LQ� WKH� WRS� ��� UDQNLQJ�
GRFXPHQWV�ZLWK�����DV�ZHLJKW��

x� )RU� HDFK� ORFDO� WHUP� W� LQ� TXHU\� T�� 5�W�� LV� D�
UHOHYDQW�WHUP�RI� W��5�W��ZLOO�EH�DGGHG�LQWR�T�
ZLWK�����DV� LWV�ZHLJKW�LI�5�W��RFFXUV�DW� OHDVW�
LQ��WZR�GRFXPHQWV�DPRQJ�WKH�WRS����UDQNLQJ�
GRFXPHQWV���

���7KH�RULJLQDO�TXHU\�SOXV�QHZ�WHUPV�DFTXLUHG�E\�
TXHU\� H[SDQVLRQ� IRUP� D� QHZ� TXHU\�� 7KLV� QHZ�
TXHU\� LV�XVHG�WR�VHDUFK�DJDLQ� WR�JHW� ILQDO� VHDUFK�
UHVXOW�±�ILQDO�UDQNLQJ�GRFXPHQWV��

�
���'RFXPHQWV�5HILQLQJ�
����'RFXPHQW� UHILQLQJ� LV� XVHG� WR�PLFUR�UDQN� WKH�
WRS�0� �0������� GRFXPHQW� LQ� WKH� ILQDO� UDQNLQJ�
GRFXPHQWV��7KH�PRVW�LPSRUWDQW�UDQNLQJ�PHWKRGV�
ZH� XVHG� DUH�� UDQNLQJ� E\� WHUP� FRYHUDJH� DQG�
UDQNLQJ�E\�HYHQW�GHWHFWLRQ��

7KH� UDQNLQJ� E\� HYHQW� GHWHFWLRQ�PHWKRG� WULHV�
WR�ILQG�RXW� LI�D�JLYHQ�TXHU\�LV�DERXW�DQ�HYHQW��$�
TXHU\�LV�DERXW�DQ�HYHQW�LI�WKH�SXEOLVKHG�GDWHV�RI�
LWV� UHOHYDQW� GRFXPHQWV� IDOO� LQ� D� SHULRG� RI� WLPH��
:H� PDNH� XVH� RI� WKH� GDWH� LQIRUPDWLRQ� EHWZHHQ�
�'$7(!� DQG� ��'$7(!� LQ� WKH� WRS� 1� ILQDO�
UDQNLQJ�GRFXPHQWV�WR�GHWHFW�LI�WKH�TXHU\�LV�DERXW�
DQ�HYHQW�� ,I�D�TXHU\�LV�DERXW�DQ�HYHQW��ZH�WU\� WR�
ILQG� WKH� SRVVLEOH� GDWH� VFRSH� RI� WKH� HYHQW� DQG�
HPSKDVLV� WKH� GRFXPHQWV� WKDW� IDOO� LQ� WKH� GDWH�
VFRSH� E\� JLYH�PRUH�ZHLJKWV�� 2XU�PHWKRG� ILQGV�
VRPH�TXHULHV� LQ�17&,5���DUH� DERXW� HYHQWV��)RU�
H[DPSOH��TXHU\����������� �������������������DQG�
����)ROORZLQJ�OLVWV�WKH�FRQWHQW�RI�TXHU\����
>4XHU\��@�

�7,7/(!
��7,7/(!�

�'(6&! ����

��'(6&!�
��7,7/(!-RQQLH� :DONHU�� &KDULW\� *ROI�
7RXUQDPHQW��7DLZDQ��7,7/(!�

�'(6&!)LQG� RXW� ZKR� MRLQHG� WKH� -RQQLH�
:DONHU� &KDULW\� *ROI� 7RXUQDPHQW� LQ� 7DLZDQ� LQ�
�����DQG�WKH�UHODWHG�DFWLYLWLHV��'(6&!��

7R� TXHU\� ��� RXU� V\VWHP� ILQGV� RXW� WKDW� PRVW�
UHOHYDQW�GRFXPHQWV� DUH�SXEOLVKHG�EHWZHHQ�����



�� �� � DQG� ���� �� ��
1RYHPEHU���������DQG�1RYHPEHU��������� ��

VR� RXU� V\VWHP� FRQVLGHUV� WKLV� TXHU\� LV� DERXW� DQ�
HYHQW� DQG� JLYH� GRFXPHQWV� IDOOLQJ� LQ� ���� ��

�� �DQG����� �� �� 1RYHPEHU����
�����DQG�1RYHPEHU��������� PRUH�ZHLJKW��

$QRWKHU�H[DPSOH�LV�TXHU\�����)ROORZLQJ�OLVWV�
WKH�FRQWHQW�RI�TXHU\�����
>4XHU\���@�

�7,7/(!
��7,7/(!�

�'(6&!
��'(6&!�

�1$55!�
�%$&.! ����

��%$&.!�
�5(/!

��5(/!�
��1$55!�

��7,7/(!-DSDQ��3ULPH�0LQLVWHU��.HL]R�2EXFKL��
9LVLW��7KH�8�6���7,7/(!�
�'(6&!)LQG� DUWLFOHV� SHUWDLQLQJ� WR� -DSDQ�3ULPH�
0LQLVWHU� .HL]R� 2EXFKL
V� YLVLW� WR� WKH�
8�6���'(6&!�
�1$55!�
�%$&.!-DSDQHVH�3ULPH�0LQLVWHU�.HL]R�2EXFKL�
VWDUWHG�KLV�YLVLW� WR�WKH�8�6��RQ�$SULO���WK��������
7KLV� ZDV� WKH� ILUVW� RIILFLDO� YLVLW� RI� D� -DSDQHVH�
3ULPH� 0LQLVWHU� WR� WKH� 8�6�� LQ� ��� \HDUV�� 3ULPH�
0LQLVWHU�.HL]R�2EXFKL�EURXJKW��JLIWV��WR�WKH�8�6��
LQ� WKLV� YLVLW� LQFOXGLQJ� FRRSHUDWLYH� JXLGHOLQHV� RI�
HFRQRPLF�SROLFLHV��LQWHUQDWLRQDO�ILQDQFLDO�VXSSRUW�
DQG� D� FRRSHUDWLYH� GHIHQVH� SODQ� WR� EULQJ� D� QHZ�
VWDJH� WR� WKH� VHFXULW\� V\VWHP� EHWZHHQ� -DSDQ� DQG�
WKH�8�6��3OHDVH�TXHU\�WKH�FRQWHQWV�RI�DFWLYLWLHV�RI�
WKLV� YLVLW� LQFOXGLQJ� -DSDQ
V� RIIHULQJ� RI� VXSSRUW�
DQG� WKH� FRRSHUDWLYH� DJUHHPHQW� EHWZHHQ� -DSDQ�
DQG�WKH�8�6���HWF���%$&.!�
�5(/!'RFXPHQWV� DERXW� 3ULPH� 0LQLVWHU� .HL]R�
2EXFKL
V� YLVLW� WR� WKH� 8�6�� DUH� UHOHYDQW��
9LHZSRLQWV� DQG� RSLQLRQV� RI� RWKHU� FRXQWULHV� DUH�
QRW�UHOHYDQW���5(/!�
��1$55!��

7R� TXHU\� ���� DOWKRXJK� WKH� EDFNJURXQG� RI�
TXHU\� WHOOV�XV� WKDW� WKH�YLVLW� LV�DURXQG�$SULO���� � ��
������ RXU� V\VWHP� ILQGV� RXW� WKDW� PRVW� UHOHYDQW�
GRFXPHQWV�DUH�SXEOLVKHG�EHWZHHQ����� ��

�� � DQG� ���� �� �� $SULO� ���� �����
DQG�0D\���� ���� QRW� DURXQG�$SULO� ��� � �� ������
DQG�RXU�V\VWHP�FRQVLGHUV� WKLV�TXHU\� LV� DERXW� DQ�
HYHQW� DQG� JLYH� GRFXPHQWV� IDOOLQJ� LQ� ���� ��

�� � DQG� ���� �� �� $SULO� ����
�����DQG�0D\�������� PRUH�ZHLJKW��

7KH�UDQNLQJ�E\�WHUP�FRYHUDJH�PHWKRG�WULHV�WR�
JLYH�PRUH�ZHLJKW�WR�GRFXPHQWV� WKDW�FRYHU�PRUH�
WHUPV� RI� TXHU\�� ,QWXLWLYHO\� WR� VD\�� VXSSRVH� F�� G�
DQG� H� DUH� WHUPV� RI� TXHU\� T�� WKHQ� GRFXPHQW� I� LV�
PRUH�OLNHO\�WR�EH�UHOHYDQW�ZLWK�T�WKDQ�GRFXPHQW�
J� LI� GRFXPHQW� I� FRQWDLQV� WHUP� F�� G�� DQG� H�� EXW�
GRFXPHQW�J�RQO\�FRQWDLQV�F�DQG�H��

7KH� ZHLJKW� JLYHQ� IRU� WHUP� FRYHUDJH� FDQ� EH�
WKH�QXPEHU�RI�WHUPV�FRYHG�RU�WKH�WRWDO�OHQJWK�RI�
WHUPV�FRYHG�RU�RWKHU�PHDVXUHV��

�
���(YDOXDWLRQ�

:H� VXEPLWWHG� WZR� FRPSXOVRU\� UXQV� WR�
17&,5��� D� 7�RQO\� UXQ� ZKLFK� RQO\� XVHV� ILHOG�
7,7/(� DV� TXHU\� DQG� D� '�RQO\� UXQ� ZKLFK� RQO\�
XVHV� ILHOG�'(6&�DV� TXHU\��7KHUH� DUH� ��� JURXSV�
ZKR�VXEPLWWHG�7�RQO\�UXQ�DQG�'�RQO\�UXQ�ZKLFK�
XVH�&KLQHVH�ODQJXDJH�DV�TXHU\�DQG�GRFXPHQW�VHW��
7KHUH� DUH� ��� TXHU\� WRSLFV� EXW� RQO\� ��� TXHU\�
WRSLFV� DUH� HYDOXDWHG�� 7DEOH� �� DQG� 7DEOH� �� OLVW�
VWDWLVWLFDO�UHVXOW�RI�PHDQ�DYHUDJH�SUHFLVLRQ��0$3��
IRU����TXHU\�WRSLFV�RQ�UHOD[� UHOHYDQFH�MXGJPHQW�
DQG� ULJLG� UHOHYDQFH� MXGJPHQW�� � 5HOD[� UHOHYDQFH�
MXGJPHQW� FRQVLGHUV� KLJK� UHOHYDQW� GRFXPHQWV��
UHOHYDQW� GRFXPHQWV� DQG� SDUWLDOO\� UHOHYDQW�
GRFXPHQWV�� 5LJLG� UHOHYDQFH� MXGJPHQW� RQO\�
FRQVLGHUV� KLJK� UHOHYDQW� GRFXPHQWV� DQG� UHOHYDQW�
GRFXPHQWV�� � ,Q� WDEOH� �� DQG� ��� FROXPQ� >&�&�7@�
UHSUHVHQWV�&KLQHVH�WR�&KLQHVH�7�RQO\�UXQ��>&�&�
'@� UHSUHVHQWV� &KLQHVH� WR� &KLQHVH� '�RQO\� UXQ��
5RZ�>PLQ@�UHSUHVHQWV�WKH�PLQLPXP�0$3�DPRQJ�
��� SDUWLFLSDQWV�� 5RZ� >PD[@� UHSUHVHQWV� WKH�
PD[LPXP� 0$3� DPRQJ� ��� SDUWLFLSDQWV�� 5RZ�
>PHG@� UHSUHVHQWV� WKH� PHGLXP� 0$3� DPRQJ� ���
SDUWLFLSDQWV�� 5RZ� >DYH@� UHSUHVHQWV� WKH� DYHUDJH�
0$3� RI� ��� SDUWLFLSDQWV�� DQG� 5RZ� >, � 5@�
UHSUHVHQWV�RXU�JURXS¶V�0$3�UHVXOW��

�
7DEOH���6WDWLVWLFV�RQ�5LJLG�-XGJPHQW�

&�&�7 &�&�'
PLQ ������ ������

PD[ ������ ������

PHG ������ ������

DYH ������ ������

,�5 ������ ������ �
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7DEOH���6WDWLVWLFV�RQ�5HOD[�-XGJPHQW�

&�&�7 &�&�'
PLQ ������ ������

PD[ ������ �����

PHG ������ ������

DYH ������ ������

,�5 ������ ����� �
�

)URP�WKH�VWDWLVWLFDO�UHVXOWV��IRU�7�RQO\�UXQ��RXU�
JURXS�DFKLHYHV��������DQG��������0$3�RQ�ULJLG�
DQG� UHOD[� UHOHYDQFH� MXGJPHQW�� IRU� '�RQO\� UXQ��
RXU� JURXS� DFKLHYHV� ������� DQG� ������ 0$3� RQ�
ULJLG�DQG�UHOD[�UHOHYDQFH�MXGJPHQW���

�
7DEOH���7�RQO\�UXQ�DW�LQLWLDO�UHWULHYDO�

$OWKRXJK�ZH�JHW�WKH�EHVW�0$3�UHVXOWV�RQ�ERWK�
7�RQO\� UXQ� DQG� '�RQO\� UXQ� RQ� ULJLG� UHOHYDQFH�
MXGJPHQW� DQG� UHOD[� UHOHYDQFH� MXGJPHQW��ZH� JHW�
SRRU� UHVXOWV� RQ� VHYHUDO� LQGLYLGXDO� TXHU\� WRSLFV��
7R� ILQG� RXW� WKH� SUREOHP��ZH� FRPSDUH� RXU� ILQDO�
VXEPLWWHG� UHVXOWV� ZLWK� RXU� LQLWLDO� VHDUFK� UHVXOWV�
ZLWKRXW�TXHU\�H[SDQVLRQ��7DEOH���OLVWV�WKH�7�RQO\�
UXQ� UHVXOW� RI� RXU� LQLWLDO� UHWULHYDO� RQ� UHOD[�
UHOHYDQFH�MXGJPHQW��

�
7DEOH���7�RQO\�UXQ�DW�LQLWLDO�UHWULHYDO��FRQW¶��

��
���&RPSDULQJ�RXU�ILQDO�UDQNLQJ�UHVXOWV�ZLWK�LQLWLDO�
UDQNLQJ� UHVXOWV��ZH� ILQG� WKDW� WKH� ILQDO� UHVXOWV� RI�
TXHU\���������������DQG����DUH�ZRUVH�WKDQ�LQLWLDO�
UHVXOWV�� 0RUH� GHHSO\� DQDO\VLV� VKRZV� WKDW� WKH�
SUREOHPV�DUH�PDLQO\�FDXVHG�E\�LPSURSHU�UHOHYDQW��
)RU� H[DPSOH�� IRU� TXHU\� ���� �7,7/(!

��7,7/(!� ��7,7/(!5HVHDUFK��
3URWHLQ��7,7/(!��� ZH� JHW� VRPH� UHOHYDQW� WHUPV�
DV��
�����7HUP�� ��3URWHLQ��

�5HOHYDQW�7HUPV��
���� ��QXWULWLRQ��
���� ��IRRG��
7KHVH�UHOHYDQW�WHUPV�SOD\HG�QHJDWLYH�UROHV�WR�

RXU�UHWULHYDO�UHVXOWV�DQG�UHGXFHG�WKH�SUHFLVLRQ�RI�
WRS�1�UDQNLQJ�GRFXPHQWV��

7RSLF 3UH$W�� 3UH$W��� 3UH$W����
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$QRWKHU� H[DPSOH� LV�TXHU\� �����7,7/(!
��7,7/(!� ��7,7/(!&RQWDFWOHVV�

60$57� &DUG��7,7/(!��� $IWHU� XVLQJ� TXHU\�
H[SDQVLRQ�� WKH� SUHFLVLRQ� RI� WRS� ��� GRFXPHQWV�
�3UH$W���� EHFRPHV� ���� IURP� WKH� RULJLQDO� �����
$QDO\VLV� VKRZV� LPSURSHU� UHOHYDQW� WHUPV� FDXVHG�
VXFK� SUREOHP�� )ROORZLQJ� OLVWV� VRPH� LPSURSHU�
UHOHYDQW�WHUPV�IRU�WKLV�TXHU\��

��'LDQ��=L��6KRX��)HL���
�'LDQ�� =L�� 6KRX�� )HL�� ;L��

7RQJ���
� �*DR�� 6X�� *RQJ��

/X��'LDQ��=L��6KRX��)HL��;L��7RQJ���
��
���&RQFOXVLRQ�

,Q� WKLV� SDSHU��ZH� LQWURGXFH� RXU� DSSURDFK� IRU�
&KLQHVH�,5�DQG�RXU�H[SHULHQFH�LQ�SDUWLFLSDWLQJ�LQ�
6/,5� LQ� 17&,5��� 2XU� V\VWHP� DFKLHYHV� �������
DQG� ������� 0$3� RQ� ULJLG� DQG� UHOD[� UHOHYDQFH�
MXGJPHQW� IRU� 7�RQO\� UXQ� DQG� ������� DQG� ������
0$3�RQ� ULJLG� DQG� UHOD[� UHOHYDQFH� MXGJPHQW� IRU�
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