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ZKHUH� Q LQGLFDWHV� WKH� UDWH� DW� ZKLFK� WKH� SDWK� ORVV�LQFUHDVHV� ZLWK� GLVWDQFH� �� GR LV� WKH� FORVH�LQ� UHIHUHQFH�GLVWDQFH�ZKLFK�LV�GHWHUPLQHG�IURP�PHDVXUHPHQWV�FORVH�WR�WKH�WUDQVPLWWHU��DQG�G�LV�WKH�7�5�VHSDUDWLRQ�GLVWDQFH��7KH� EDUV� LQ� WKH� HTXDWLRQV� DERYH� GHQRWH� WKH� HQVHPEOH�DYHUDJH� RI� DOO� SRVVLEOH� SDWK� ORVV� YDOXHV� RI� G��3DWK� ORVV� H[SRQHQWV� IRU� LQGRRU� HQYLURQPHQWV� DUH�SUHVHQWHG�LQ�7DEOH���>�@

7DEOH��� 7\SLFDO�3DWK�/RVV�H[SRQHQWV
(QYLURQPHQW 3DWK�/RVV�([SRQHQW1)UHH�6SDFH �,Q�EXLOGLQJ�/LQH�RI�VLJKW ����WR����2EVWUXFWHG�LQ�EXLOGLQJ ��WR��2EVWUXFWHG�LQ�IDFWRULHV ��WR��

&267�± ����0XOWL�:DOO�0RGHO��0:�7KH�PXOWL�ZDOO�PRGHO�JLYHV� WKH�SDWK�ORVV�DV�IUHH VSDFH�ORVV� DGGHG� ZLWK� ORVVHV� LQWURGXFHG� E\� WKH� ZDOOV� DQG�IORRUV� SHQHWUDWHG� E\� WKH� GLUHFW� SDWK� EHWZHHQ� WKH�WUDQVPLWWHU� DQG� UHFHLYHU� �7KH� WRWDO� IORRU� ORVV� LV� D�QRQ�OLQHDU�IXQFWLRQ�RI�WKH�QXPEHU�RI�SHQHWUDWHG�IORRUV��7KLV�FKDUDFWHULVWLF� LV� WDNHQ� LQWR� DFFRXQW� E\� LQWURGXFLQJ� DQ�HPSLULFDO� IDFWRU� E�� 7KH� LQGRRU� SDWK� ORVV� PRGHO�H[SUHVVHG� LQ� G%� LV� LQ� WKH� IROORZLQJ� IRUP�� ZKLFK� LV�GHULYHG�IURP�WKH�&267�����LQGRRU�PRGHO�¦ ������ L
EQQIZLZL&IV Q//N//G%3/ ������������ ���

IV/ IUHH�VSDFH�ORVV�EHWZHHQ�WUDQVPLWWHU�DQG�UHFHLYHU

&/ FRQVWDQW�ORVVG WUDQVPLWWHU�UHFHLYHU�VHSDUDWLRQ�JLYHQ�LQ�PHWHUV
ZLN QXPEHU�RI�SHQHWUDWHG�ZDOOV�RI�W\SH� L
ZL/ ORVV�RI�ZDOO�W\SH�LQ QXPEHU�RI�SHQHWUDWHG�IORRUVE HPSLULFDO�SDUDPHWHU
I/ ORVV�EHWZHHQ�DGMDFHQW�IORRUV7ZR�W\SHV�RI�LQWHUQDO�ZDOOV�DUH�FRQVLGHUHG��/LJKW�LQWHUQDO�ZDOOV�ZLWK�D�ORVV�IDFWRU�RI�����G%�DQG�UHJXODU�LQWHUQDO�ZDOOV�ZLWK�D�ORVV�IDFWRU�RI�� ���G%�,I�LQWHUQDO�ZDOOV�DUH�QRW�PRGHOOHG�LQGLYLGXDOO\��WKH�LQGRRU�SDWK�ORVV�PRGHO�LV�UHSUHVHQWHG�E\�WKH�IROORZLQJ�IRUPXOD ������������������ORJ������� ����� QQQGG%3/ ���ZKHUH�G WUDQVPLWWHU�UHFHLYHU�VHSDUDWLRQ�JLYHQ�LQ�PHWHUV�Q QXPEHU�RI�SHQHWUDWHG�IORRUV.HHQDQ�� 0RWOH\�0RGHO7KH�/LQHDU�3DWK�$WWHQXDWLRQ�0RGHO�RIWHQ�UHIHUUHG�WR�DV�WKH�.HHQDQ��0RWOH\�RU�'HYDVLUYDWKDP�PRGHO�LV�VHOHFWHG�WR�GHVFULEH�D�VLJQDO�SDWK�ORVV�PRGHO�IRU�WKH�FDVH�ZKHUH�WKH�WUDQVPLWWHU�DQG�WKH�UHFHLYHU�DUH�O RFDWHG�RQ�WKH�VDPH�IORRU��$FFRUGLQJ�WR�WKLV�PRGHO��WKH�LQGRRU�SDWK��UDGLDWHG�SRZHU��ORVV��LQ�G%��LV�JLYHQ�E\�WKH�IUHH�VSDFH�SDWK�ORVV�SOXV�D�IDFWRU�WKDW�LV�OLQHDU�ZLWK�UDQJH��7KLV�IDFWRU�LV�XVHG�WR� DFFRXQW� IRU� WKH� UDGLR� ZDYH� DEVRUELQJ� REVWDFOHV�UHJXODUO\� HQFRXQWHUHG� LQ� DQ� LQGRRU� HQYLURQPHQW�� 7KH�.HHQDQ�� 0RWOH\�DYHUDJH�VLJQDO�SDWK�ORVV�LV�JLYHQ�LQ�WKH�IROORZLQJ�HTXDWLRQ� GDIG/IG3/ IV ������� � ���ZKHUH�G�LV�WKH�GLVWDQFH��I�WKH�RSHUDWLQJ�IUHTXHQF\��
IV/ LV�WKH�IUHH�VSDFH�SDWK�ORVV�DQG� �D�LV�WKH�OLQHDU�DWWHQXDWLRQ�FRHIILFLHQW�

� 3UDFWLFDO�/LQN�%XGJHW�'HVLJQ�8VLQJ�3DWK�/RVV�0RGHOV7KH� OLPLWLQJ� IDFWRU� RQ� D�ZLUHOHVV� OLQN� LV� WKH� VLJQDO� WR�QRLVH� UDWLR� �615�� UHTXLUHG� E\� WKH� UHFHLYHU� IRU� XVHIXO�UHFHSWLRQ�� �7KH�SRZHU�UHFHLYHG�IURP�D� WUDQVPLWWHU�DW�D�VHSDUDWLRQ�GLVWDQFH�RI�G�GLUHFWO\�LPSDFWV�WKH�615��7KH�GHVLUHG� VLJQDO� OHYHO� LQ� WKH� FRPPXQLFDWLRQ� FKDQQHO� LV�UHSUHVHQWHG� LQ� WKH� UHFHLYHG� SRZHU���������� G3/G%*G%*G%P3G%P3 UWWU ��� �����������������������7KH� QRLVH� SRZHU� LV� GHILQHV� DV� WKH� FRPELQDWLRQ� RI�WKHUPDO� QRLVH� JHQHUDWHG� LQ� WKH� UHFHLYHU�� FR �FKDQQHO� RU�DGMDFHQW� FKDQQHO� LQWHUIHUHQFH� LQ� IUHTXHQF\� GLYLVLRQ� RU�WLPH�GLYLVLRQ�PXOWLSOH�DFFHVV�V\VWHPV�RU�PXOWLSOH�DFFHVV�LQWHUIHUHQFH� LQ� FRGH� GLYLVLRQ� PXOWLSOH� DFFHV V� VSUHDG�VSHFWUXP�V\VWHPV�



,I�RQO\�WKH�WKHUPDO�QRLVH�LV�FRQVLGHUHG�WKH�QRLVH�SRZHU�1�LV�JLYHQ�LQ�WHUPV�RI�EDQG�ZLGWK�DQG�QRLVH�ILJXUH� DV��ORJ��������� G%)%G%PG%P1 ��� �������������������������������������������������������������������������������������)�LV�WKH�QRLVH�ILJXUH�RI�WKH�UHFHLYHU�ZKRVH�W\SLFDO�YDOXHV�UDQJH� IURP� �� WR� ��� G%� IRU� FRPPHUFLDO� UHFHLYHUV���G%P13615 U � ���%\�WDNLQJ�WKH�DSSOLFDWLRQ�YDOXHV�RI�WKH�*60�RSHUDWRUV��DQG� FHOOXODU� SKRQHV � SDWK� ORVVHV� DQG� UHFHLYHG� VLJQDO�SRZHU�OHYHOV�ZHUH�FDOFXODWHG ZLWK�UHVSHFW�WR�VHSHUDWLRQ�GLVWDQFHV�� QRLVH� SRZHU� OHYHO� ZLWK� UHVSHFW� WR� UHFHLYHU�EDQGZLGWK� ZHUH� FDOFXODWHG� DQG� SUHVHQWHG� LQ� ILJXUHV�JLYHQ� EHORZ LQ� RUGHU� WR� GHILQH� FHOO� UDGLXV�� UHFHLYHG�VLJQDO�SRZHU�DQG�G\QDPLF�UDQJH�SDUDPHWHUV�
� &RQFOXVLRQ)RXU� GLIIHUHQW� W\SHV� RI� SURSDJDWLRQ�PRGHOV� IRU� LQGRRU�VFHQDULRV�ZHUH�SUHVHQWHG�LQ�WKLV�SDSHU�DQG�FRPSDUHG�WR�RQH�DQRWKHU��7KH�VHQVLWLYLW\�RI�WKH�PRGHOV�ZDV�DQDO\]HG�E\� FKDQJLQJ� WKH� HQYLURQPHQWDO� � SDUDPHWHUV� DQG�IUHTXHQF\��)UHH� VSDFH� SDWK� ORVV�PRGHO� RQO\� VXLWHG� IRU�WKH�SUHGLFWLRQ�RI�URXJK�SDWK�ORVV�YDOXHV��,I�RQO\�D�YHU\�VLPSOH� GHVFULSWLRQ� RI� WKH� EXLOGLQJ� LV� DYDLODEOH� WKH�&267���� SDWK� ORVV� PRGHOV� OHDGV� WKH� DYHUDJH� UHVXOWV��$OO�PRGHOV�ZHUH�LPSOHPHQWHG�LQ�D�VRIWZDUH�SDFNDJH�VR�WKH� UHVXOWV� FDQ� EH� FRPSDUHG� WR� DQRWKHU� WRROV� DQG��PRGHOV�
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)LJ��� 5HFHLYHG�SRZHU�YHUVXV�VHSDUDWLRQ� GLVWDQFH
5HIHUHQFHV�>�@�(��'DPRVVR��HG���'LJLWDO�0RELOH�5DGLR��&267�����9LHZRQ�WKH�(YROXWLRQ�WRZDUGV��UG�*HQHUDWLRQ�6\VWHPV��%UX[HOOHV�)LQDO�5HSRUW�RI�WKH�&267�����3URMHFW��SXEOLVKHG�E\�WKH�(XURSHDQ�&RPLVVLRQ�������>�@�$��-��0RWOH\�DQG�-��0��.HHQDQ��³5DGLR�FRYHUDJH�LQ�EXLOGLQJV�´%HOO�6\VWHP�7HFKQLFDO�-RXUQDO��%76-���YRO�����SS�����± ����-DQ�������>�@�*�:�ROIOH��)��0��/DQGVWRUIHU��5��*DKOHLWQHU��DQG�(��%RQHN�³([WHQVLRQV�WR�WKH�)LHOG�6WUHQJWK�3UHGLFWLRQ�7HFKQLTXH�EDVHG�RQ�'RPLQDQW�3DWKV�EHWZHHQ�7UDQVPLWWHU�DQG�5HFHLYHU�LQ�,QGRRU�:LUHOHVV�&RPPXQLFDWLRQV�´�LQ��QG�(XURSHDQ�3HUVRQDO�DQG�0RELOH�&RPPXQLFDWLRQV�&RQIHUHQFH��(30&&����%RQQ���SS�����± ����1RY�������>�@�7��+XVFKND��³5D\�7UDFLQJ�0RGHOV�IRU�,QGRRU�(QYLURQPHQWV��DQG�WKHLU�&RPSXWDWLRQDO�&RPSOH[LW\�´�LQ�,(((��WK ,QWHUQDWLRQDO�6\PSRVLXP�RQ�3HUVRQDO��,QGRRU��DQG�0RELOH�5DGLR�&RPPXQLFDWLRQV��3,05&���SS������±�����6HSW�������>�@�&��&DUFLRIL��$��&RUWLQD��&��3DVVHULQL��DQG�6��6DOYLHWWL��³)DVW�)LHOG�3UHGLFWLRQ�7HFKQLTXHV�IRU�,QGRRU�&RPPXQLFDWLRQ�6\VWHPV�´�LQ��QG�(XURSHDQ�3HUVRQDO�DQG�0RELOH�&RPPXQLFDWLRQV�&RQIHUHQFH��(30&&����%RQQ���SS�����± ����1RY�������>�@�9��'HJOL�(VSRVWL��&��&DUFLRIL��0��)UXOORQH��DQG�*��5LYD��³6HQVLWLYLW\�RI�5D\±7UDFLQJ�,QGRRU�)LHOG�6WUHQJWK�3UHGLFWLRQ�WR�(QYLURQPHQW�0RGHOOLQJ�´�LQ�(XURSHDQ�&RRSHUDWLRQ�LQ�WKH�)LHOG�RI�6FLHQWLILF�DQG�7HFKQLFDO�5HVHDUFK��&267���&267�����7'����������/LVERQ���6HSW�������>�@�7�6�5DSSDSRUW�³:LUHOHVV�&RPPXQLFDWLRQV�3ULQFLSOHV�DQG�3UDFWLFH´3UHQWLFH�+DOO�������

>�@�*��:�ROIOH�DQG�)��0��/DQGVWRUIHU��³'RPLQDQW�3DWKV�IRU�WKH�)LHOG�6WUHQJWK�3UHGLFWLRQ�´�LQ���WK�,(((�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�9HKLFXODU�7HFKQRORJ\��97&����2WWDZD���SS�����±�����0D\������
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