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&RS\ULJKW��������E\�-HIIUH\�7��/D)UDQFH���$OO�ULJKWV�UHVHUYHG���5HDGHUV�PD\�
PDNH�YHUEDWLP�FRSLHV�RI�WKLV�GRFXPHQW�IRU�QRQFRPPHUFLDO�SXUSRVHV�E\�DQ\�
PHDQV��SURYLGHG�WKDW�WKLV�FRS\ULJKW�QRWLFH�DSSHDUV�RQ�DOO�VXFK�FRSLHV��



6XEVLGL]HG�&URS�,QVXUDQFH�DQG�WKH�([WHQVLYH�0DUJLQ�

-��/D)UDQFH��-��6KLPVKDFN��DQG�6��:X�
8QLYHUVLW\�RI�&DOLIRUQLD�±�%HUNHOH\�

2FWREHU������

$EVWUDFW�

$�SDUWLDO�HTXLOLEULXP�PRGHO�RI�VWRFKDVWLF�FURS�SURGXFWLRQ�LV�XVHG�WR�DQDO\]H�WKH�LQIOXHQFH�
RI� VXEVLGL]HG�FURS� LQVXUDQFH�RQ� WKH�H[WHQVLYH�PDUJLQ��7KH�DGGLWLRQ�RI�D�FURS� LQVXUDQFH�
SURJUDP�WKDW�LV�FKDUDFWHUL]HG�E\�D�SHUIHFWO\�VHSDUDWLQJ�HTXLOLEULXP�DQG�DQ�DFWXDULDOO\�IDLU�
SUHPLXP� IRU� HDFK�TXDOLW\� GRHV� QRW� FKDQJH� LQSXW�XVH�RU� ODQG�DOORFDWLRQ��+RZHYHU��5LVN�
QHXWUDO�IDUPHUV�IDFLQJ�DFWXDULDOO\�IDLU�SUHPLXPV�DUH�LQGLIIHUHQW�EHWZHHQ�WKH�SXUFKDVH�DQG�
QRW� SXUFKDVH� GHFLVLRQ�� ULVN� DYHUVH� IDUPHUV� DOO� ZLOO� SXUFKDVH� DFWXDULDOO\� IDLU� FURS�
LQVXUDQFH��3UHPLXP�VXEVLGLHV�FUHDWH�LQFHQWLYHV�IRU�WKH�H[WHQVLYH�PDUJLQ�WR�H[SDQG�DW�WKH�
ORZHU� HQG� RI� WKH� TXDOLW\� VSHFWUXP� OHDGLQJ� WR� DGYHUVH� VHOHFWLRQ�� /DQG� LQ� SURGXFWLRQ�
ZLWKRXW� FURS� LQVXUDQFH� UHPDLQV� LQ� SURGXFWLRQ� ZLWK� VXEVLGL]HG� FURS� LQVXUDQFH�� $Q�
DFWXDULDOO\�IDLU�SRROLQJ�HTXLOLEULXP�FUHDWHV�LQFHQWLYHV�IRU�WKH�H[WHQVLYH�PDUJLQ�WR�H[SDQG�
DW�WKH�ORZHU�HQG�RI�WKH�TXDOLW\�VSHFWUXP��DJDLQ�OHDGLQJ�WR�DGYHUVH�VHOHFWLRQ��,Q�WKH�VKRUW�
UXQ�� RZQHUV� RI� KLJK� TXDOLW\� ODQG�GR�QRW� LQVXUH� WKHLU� FURSV��ZKLOH� RZQHUV� RI� WKH� ORZHVW�
TXDOLW\� ODQG� SXUFKDVH� LQVXUDQFH�� H[DFHUEDWLQJ� DGYHUVH� VHOHFWLRQ�� ,Q� WKH� ORQJ�UXQ�� WKH�
SRROLQJ�HTXLOLEULXP�SUHPLXP�UDWH�LQFUHDVHV�XQWLO�D�OLPLWLQJ�VROXWLRQ�LV�REWDLQHG�LQ�ZKLFK�
ULVN�QHXWUDO�RZQHUV�RI�RQO\�RQH�ODQG�TXDOLW\�W\SH�DUH�LQGLIIHUHQW�EHWZHHQ�LQVXULQJ�DQG�QRW�
LQVXULQJ�D�TXDOLW\�RI�ODQG��)RU�ULVN�DYHUVH�IDUPHUV�WKHUH�ZLOO�EH�D�QRQGHJHQHUDWH�ORQJ�UXQ�
SRROLQJ� HTXLOLEULXP�� 3UHPLXP� VXEVLGLHV� PLWLJDWH� WKH� GLVLQFHQWLYH� IRU� KLJKHU� TXDOLW\�
ODQGRZQHUV� WR�SXUFKDVH� LQVXUDQFH��EXW�H[DFHUEDWH� WKH� LQFHQWLYH� WR�H[SDQG�WKH�H[WHQVLYH�
PDUJLQ��
�
�
3OHDVH�DGGUHVV�DOO�FRUUHVSRQGHQFH�WR��
�

3URIHVVRU�-HIIUH\�7��/D)UDQFH�
'HSDUWPHQW�RI�$JULFXOWXUDO�DQG�5HVRXUFH�(FRQRPLFV�
����*LDQQLQL�+DOO���0&������
8QLYHUVLW\�RI�&DOLIRUQLD�
%HUNHOH\��&$������������
���������������
ODIUDQFH#DUH�%HUNHOH\�HGX�

�
�
�
7KLV�UHVHDUFK�LV�VXSSRUWHG�E\�0RQWDQD�6WDWH�8QLYHUVLW\�VXEFRQWUDFW�QXPEHU�*&�������
=����� DQG� WKH� 86'$� &RRSHUDWLYH� 6WDWH� 5HVHDUFK� 6HUYLFH�� 7KH� SDSHU� GRHV� QRW�
QHFHVVDULO\�UHIOHFW�WKH�RSLQLRQV�RI�HLWKHU�WKH�86'$�RU�0RQWDQD�6WDWH�8QLYHUVLW\��
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6XEVLGL]HG�&URS�,QVXUDQFH�DQG�WKH�([WHQVLYH�0DUJLQ�

-��/D)UDQFH��-��6KLPVKDFN��DQG�6��:X�
'HSDUWPHQW�RI�$JULFXOWXUDO�DQG�5HVRXUFH�(FRQRPLFV�

8QLYHUVLW\�RI�&DOLIRUQLD��%HUNHOH\�

,QWURGXFWLRQ�

6XEVLGL]HG�FURS�LQVXUDQFH�DV�D�IHGHUDO�IDUP�SROLF\�WRRO�KDV�EHHQ�LQFUHDVLQJ�LQ�VFRSH�DQG�

VFDOH�IRU�WKH�SDVW�GHFDGH��$Q�LPSRUWDQW�HFRQRPLF�TXHVWLRQ�LV�WKH�LPSDFW�RI�FURS�LQVXUDQFH�

LQ� JHQHUDO�� DQG� VXEVLGL]HG� FURS� LQVXUDQFH� LQ� SDUWLFXODU�� RQ� WKH� OHYHO� RI� HQYLURQPHQWDO�

GHJUDGDWLRQ�GXH�WR�H[SDQVLRQ�RI�WKH�H[WHQVLYH�PDUJLQ�LQ�DJULFXOWXUDO�SURGXFWLRQ��$�ODUJH�

OLWHUDWXUH�H[LVWV�RQ�WKH�LPSDFWV�RI�FURS�LQVXUDQFH�RQ�YDULDEOH�LQSXW�XVH�DQG�WKH�LQWHQVLYH�

PDUJLQ�� 1RWDEOH� WKHRUHWLFDO� VWXGLHV� LQFOXGH� 1HOVRQ� DQG� /RHKPDQ� �������� &KDPEHUV�

�������DQG�4XLJJLQ���������1RWDEOH�HPSLULFDO�VWXGLHV�LQFOXGH�+RURZLW]�DQG�/LFKWHQEHUJ�

�������� 6PLWK� DQG� *RRGZLQ� ������� DQG� %DEFRFN� DQG� +HQQHVV\� �������� 6XUSULVLQJO\��

KRZHYHU�� OHVV� KDV� EHHQ� ZULWWHQ� RQ� WKH� LPSDFWV� RI� VXEVLGL]HG� FURS� LQVXUDQFH� RQ� WKH�

H[WHQVLYH�PDUJLQ��2QO\�UHFHQWO\�KDV�D�VLPXODWLRQ�DQG�HPSLULFDO�OLWHUDWXUH�DULVHQ��*DUGQHU�

DQG� .UDPHU� �������� *RRGZLQ�� 6PLWK� DQG� +DPPRQG� �������� .HHWRQ�� 6NHVV� DQG� /RQJ�

�������� DQG� <RXQJ�� 6FKQHSI�� 6NHHV� DQG� /LQ� ������� DOO� FRQFOXGH� WKDW� VXEVLGL]HG� FURS�

LQVXUDQFH�UHVXOWV�LQ�WKH�DGGLWLRQDO�HPSOR\PHQW�RI�PDUJLQDO�DFUHDJH���%XW��WR�WKH�DXWKRUV¶�

NQRZOHGJH��D�IRUPDO�HFRQRPLF�WKHRU\�WKDW�XQGHUSLQV�WKLV�UHVHDUFK�GRHV�QRW�\HW�H[LVW���

7KLV�SDSHU�GHYHORSV�D�VLPSOH�SDUWLDO�HTXLOLEULXP�PRGHO�WR�DQDO\]H�WKLV�TXHVWLRQ��

7KH�PRGHO�SUHVHQWHG�LV�VW\OL]HG��\HW�FDSWXUHV�WKH�HVVHQFH�RI�WKH�HFRQRPLF�IRUFHV�DW�ZRUN�

�����������������������������������������������������������
��6LPLODUO\��:LOOLDPV���������7XUYH\���������DQG�:X��������KDYH�H[DPLQHG�WKH�LPSDFW�RI�FURS�LQVXUDQFH�
RQ�WKH�FKRLFH�RI�FURS�W\SH��6RXOH��1LPRQ��DQG�0XOODUNH\��������SURYLGH�DQ�H[FHOOHQW�RYHUYLHZ�RI�WKLV�DQG�
RWKHU�H[WHQVLYH�PDUJLQ�UHODWHG�VWXGLHV��
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LQ� )HGHUDO� FURS� LQVXUDQFH�� 7KLV� UHTXLUHV� VHYHUDO� LQJUHGLHQWV�� 7KH� VXSSO\� FXUYH� LV�

SRVLWLYHO\�VORSHG�LQ�WKH�³VKRUW�UXQ´��ZKLOH�WKHUH�DUH�FRQVWDQW�UHWXUQV�WR�VFDOH�LQ�WKH�³ORQJ�

UXQ�´� ,QGLYLGXDO� XQLWV� RI� ODQG� DUH� GLVWLQJXLVKHG� E\� D� TXDOLWDWLYH� LQGH[� WKDW� MRLQWO\�

PHDVXUHV�WKH�LPSDFW�RI�KLJKHU�ODQG�TXDOLW\�RQ�WKH�PHDQ�DQG�YDULDQFH�RI�FURS�\LHOGV�DQG�

RQ� HQYLURQPHQWDO� GHJUDGDWLRQ�� ,Q� SDUWLFXODU�� KLJKHU� ODQG� TXDOLW\� LV� DVVRFLDWHG� ZLWK� DQ�

LQFUHDVH� LQ� WKH�PHDQ� DQG� D� GHFUHDVH� LQ� WKH� YDULDQFH� RI� FURS� \LHOGV��ZKLOH� WKH� OHYHO� RI�

HQYLURQPHQWDO� GHJUDGDWLRQ� GHFUHDVHV� ZLWK� DQ� LQFUHDVH� LQ� ODQG� TXDOLW\�� FHWHULV� SDULEXV��

9DULDEOH� LQSXWV� DUH� FRPPLWWHG� WR� SURGXFWLRQ�SULRU� WR� WKH� UHDOL]DWLRQ�RI� D� UDQGRP�HYHQW�

WKDW�LQIOXHQFHV�WKH�DFWXDO�\LHOG��/DQG�LV�D�TXDVL�IL[HG�LQSXW��$�XQLW�RI�KLJKHU�TXDOLW\�ODQG�

HDUQV�D�JUHDWHU� LQWHUQDO� UDWH�RI�UHWXUQ� WKDQ�DQ�HTXLYDOHQW�VL]H�XQLW�RI�ORZHU�TXDOLW\�ODQG��

7KXV��WKH�ORQJ�UXQ�HTXLOLEULXP�PDUNHW�SULFH�RI�ODQG�LQFUHDVHV�ZLWK�ODQG�TXDOLW\��7KHUH�DUH�

VLPXOWDQHRXVO\� ODQG� TXDOLWLHV� WKDW� DUH� LQIUD�PDUJLQDO�� PDUJLQDO�� DQG� DW� WKH� H[WHQVLYH�

PDUJLQ�RI�FURS�SURGXFWLRQ��

:H�ILQG�WKDW�ZLWKRXW�DQ\�FURS�LQVXUDQFH�SURJUDP��DOO�ODQG�RI�D�FULWLFDO�TXDOLW\�DQG�

KLJKHU� ZLOO� EH� LQ� SURGXFWLRQ�� 7KH� DGGLWLRQ� RI� D� FURS� LQVXUDQFH� SURJUDP� WKDW� LV�

FKDUDFWHUL]HG�E\� D�SHUIHFWO\� VHSDUDWLQJ� HTXLOLEULXP� DQG�DQ�DFWXDULDOO\� IDLU�SUHPLXP� IRU�

HDFK� TXDOLW\� GRHV� QRW� FKDQJH� LQSXW� XVH� RU� ODQG� DOORFDWLRQ�� +RZHYHU�� ZLWK� ULVN� QHXWUDO�

IDUPHUV� DQG� DFWXDULDOO\� IDLU� SUHPLXPV�� DOO� IDUPHUV� DUH� LQGLIIHUHQW� EHWZHHQ� WKH�SXUFKDVH�

DQG�QRW�SXUFKDVH�GHFLVLRQ��&RQYHUVHO\�� LI�IDUPHUV�DUH�ULVN�DYHUVH�� WKHQ�DOO�ZLOO�SXUFKDVH�

DFWXDULDOO\�IDLU�FURS�LQVXUDQFH��6XEVLGL]HG�FURS�LQVXUDQFH�EDVHG�RQ�D�SHUIHFWO\�VHSDUDWLQJ�

HTXLOLEULXP�FUHDWHV�DQ�LQFHQWLYH�IRU�WKH�H[WHQVLYH�PDUJLQ�WR�H[SDQG��ZLWK�WKH�H[SDQVLRQ�

WDNLQJ�SODFH�DW�WKH�ORZHU�HQG�RI�WKH�TXDOLW\�VSHFWUXP��L�H���WKHUH�LV�DGYHUVH�VHOHFWLRQ��$OO�



6XEVLGLHG�&URS�,QVXUDQFH�DQG�WKH�([WHQVLYH�0DUJLQ�� SDJH���

ODQG� LQ� SURGXFWLRQ�ZLWKRXW� FURS� LQVXUDQFH� UHPDLQV� LQ� SURGXFWLRQ�ZLWK� VXEVLGL]HG� FURS�

LQVXUDQFH��,W�LV�SURILWDEOH�WR�SXUFKDVH�VXEVLGL]HG�FURS�LQVXUDQFH�IRU�DOO�TXDOLWLHV�RI�ODQG�LQ�

SURGXFWLRQ�ZLWK�WKH�LQWURGXFWLRQ�RI�WKLV�W\SH�RI�LQVXUDQFH���

$Q�DFWXDULDOO\�IDLU�SRROLQJ�HTXLOLEULXP��LQ�ZKLFK�WRWDO�SUHPLXPV�DFURVV�DOO�ODQG�LQ�

SURGXFWLRQ� HTXDOV� H[SHFWHG� WRWDO� LQGHPQLW\� SD\PHQWV�� FUHDWHV� DQ� LQFHQWLYH� IRU� WKH�

H[WHQVLYH�PDUJLQ� WR� H[SDQG� DW� WKH� ORZHU� HQG� RI� WKH� TXDOLW\� VSHFWUXP�� DJDLQ� OHDGLQJ� WR�

DGYHUVH�VHOHFWLRQ��,Q�WKH�VKRUW�UXQ��RZQHUV�RI�WKH�KLJKHVW�TXDOLW\�ODQG�ZLOO�QRW�LQVXUH�WKHLU�

FURSV��ZKLOH�RZQHUV�RI�WKH�ORZHVW�TXDOLW\�ODQG�ZLOO�SXUFKDVH�LQVXUDQFH��H[DFHUEDWLQJ�WKH�

DGYHUVH� VHOHFWLRQ� SUREOHP�� 2YHU� WKH� ORQJ�UXQ�� IRU� ULVN� QHXWUDO� IDUPHUV� WKH� SRROLQJ�

HTXLOLEULXP� SUHPLXP� UDWH� LQFUHDVHV� XQWLO� D� OLPLWLQJ� VROXWLRQ� LV� REWDLQHG� LQ� ZKLFK� WKH�

RZQHUV� RI� RQO\� RQH� ODQG�TXDOLW\� W\SH� DUH� LQGLIIHUHQW� EHWZHHQ� LQVXULQJ� DQG�QRW� LQVXULQJ�

WKDW�VLQJOH�TXDOLW\�RI�ODQG��)RU�DOO�SUDFWLFDO�SXUSRVHV��WKLV�HVVHQWLDOO\�GLVVROYHV�WKH�SRROLQJ�

HTXLOLEULXP�� +RZHYHU�� IRU� ULVN� DYHUVH� IDUPHUV� WKHUH� ZLOO� EH� D� QRQGHJHQHUDWH� SRROLQJ�

HTXLOLEULXP�LQ�WKH�ORQJ�UXQ��GLVSOD\LQJ�VRPH�GHJUHH�RI�DGYHUVH�VHOHFWLRQ��6XEVLGL]LQJ�WKH�

LQVXUDQFH� SUHPLXPV� LQ� D� SRROLQJ� HTXLOLEULXP� OHDGV� WR� WZR� RSSRVLQJ� HIIHFWV�� 7KH�

GLVLQFHQWLYH�IRU�KLJKHU�TXDOLW\�ODQGRZQHUV�WR�SXUFKDVH�LQVXUDQFH�WKDW�SDUWLDOO\�VXEVLGL]HV�

ORZHU�TXDOLW\�ODQG�LV�PLWLJDWHG�ZLWK�VXEVLGLHV�RQ�WKH�LQVXUDQFH�SUHPLXPV��+RZHYHU��WKH�

LQFHQWLYH� WR� H[SDQG� WKH� H[WHQVLYH� PDUJLQ� DW� WKH� ORZ� HQG� RI� WKH� TXDOLW\� VSHFWUXP� LV�

H[DFHUEDWHG��

���$�6LPSOH�0RGHO�RI�$JULFXOWXUDO�3URGXFWLRQ�

,Q�WKLV�VHFWLRQ��D�VLPSOH�PRGHO�RI�DJULFXOWXUDO�SURGXFWLRQ�LQ�D�VWRFKDVWLF�HQYLURQPHQW�LV�

GHYHORSHG�LQ�RUGHU�WR�OD\�D�IRXQGDWLRQ�IRU�H[DPLQLQJ�WKH�LPSDFWV�RI�FURS�LQVXUDQFH�RQ�D�
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UHSUHVHQWDWLYH� IDUPHU¶V� ODQG� XWLOL]DWLRQ�� 7KH� UDWLRQDO�� SURILW�PD[LPL]LQJ� SURGXFHU� LV�

VXEMHFW� WR� UDQGRP�PXOWLSOLFDWLYH� VXSSO\�GLVWXUEDQFHV�� EXW� LV� DVVXPHG� WR� FRPPLW� LQSXWV�

SULRU� WR� WKH� UHDOL]DWLRQ�RI� VXFK� VKRFNV��/DQG� LV� WKH�TXDVL�IL[HG� LQSXW��DQG� WKH� IDUPHU� LV�

DVVXPHG�WR�FKRRVH�DQ�LQWHUYDO�RI�TXDOLW\�RQ�ZKLFK�WR�SURGXFH��7KH�KLJKHU�WKH�TXDOLW\�RI�

ODQG��WKH�JUHDWHU�WKH�PHDQ�DQG�WKH�VPDOOHU�WKH�YDULDQFH�RI�SURGXFWLRQ���

7KH�TXDOLW\�RI� DQ\�JLYHQ�SORW� LV�q³>���@��:LWK�DFFHVV� WR� UHDVRQDEO\� IXQFWLRQLQJ�

FUHGLW�PDUNHWV�� IDUPHUV� VKRXOG�EH� DEOH� WR� ILQDQFH�SURGXFWLRQ�RQ�DQ\� ODQG�ZLWK�SRVLWLYH�

HFRQRPLF�UHWXUQV��7KHUHIRUH��WKH�SURGXFHU�PD\�EH�DVVXPHG�WR�KDYH�DFFHVV�WR�ODQG�RI�DOO�

TXDOLWLHV��EXW�FKRRVHV�WR�SURGXFH�RQO\�RQ�WKRVH�ODQGV�ZLWK�SRVLWLYH�H[SHFWHG�SURILWV��/HW�

WKH�DPRXQW�RI�SODQWHG�DFUHDJH�RI�D�JLYHQ�OHYHO�RI�TXDOLW\�EH�N�q���7KHUHIRUH��q�N�q��FDQ�EH�

WKRXJKW�RI�DV�WKH�µHIIHFWLYH¶�ODQG�RI�TXDOLW\�q�LQ�XVH���

*LYHQ�ODQG�RI�VRPH�TXDOLW\�q��SODQQHG�SURGXFWLRQ�LV�D�IXQFWLRQ�RI�WKH�XWLOL]DWLRQ�

RI�WKH�TXDVL�IL[HG�LQSXW��HIIHFWLYH�DFUHDJH��DQG�D�YDULDEOH�LQSXW��ODERU��$OO�LQSXWV�DUH�IXOO\�

FRPPLWWHG� SULRU� WR� WKH� UHDOL]DWLRQ� RI� WKH� VWRFKDVWLF� SURFHVV� WKDW� GLVWLQJXLVKHV� SODQQHG�

IURP� DFWXDO� RXWSXW�� )RU� VLPSOLFLW\�� ZH� ZLOO� DVVXPH� D� &REE�'RXJODV� WHFKQRORJ\� IRU�

SODQQHG�SURGXFWLRQ���

���� � � � � � �T Nq = q q ql ��

5HDOL]HG� RXWSXW� LV� D� IXQFWLRQ� RI� SODQQHG� SURGXFWLRQ� DQG� D� VWRFKDVWLF� PXOWLSOLFDWLYH�

GLVWXUEDQFH��e�q���

�����������������������������������������������������������
��)RU�H[DPSOH��LI�WKH�DPRXQW�RI�ODQG�RI�TXDOLW\�q� ������LV���DFUH��WKH�UHVXOWLQJ�HTXLYDOHQW�XVDJH�RI�WKH�EHVW�
ODQG�SRVVLEOH��L�H��WKH�µHIIHFWLYH�DFUHDJH¶��LV������DFUHV��
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���� � � � �>� � �@T Tq = q + e q ��

ZKHUH�e�q��LV�QRUPDO�ZLWK�PHDQ���DQG�YDULDQFH�s��q���LQGHSHQGHQWO\�GLVWULEXWHG�DFURVV�q��

7RWDO�SURGXFWLRQ�IROORZV�D�:HLQHU�SURFHVV�DFURVV�ODQG�TXDOLW\��VR�WKDW�DFWXDO�SURGXFWLRQ�

IRU�ODQG�RI�TXDOLW\�q$ �DQG�KLJKHU�LQ�SURGXFWLRQ�LV���

����
�

� � > � � � � � � @4 T G T G
q

q = q q + q e q q×
$

$ ��

ZKHUH�q$ �³>���@��

:H� DVVXPH� WKDW� WKH� YDULDQFH� RI� WKH� EHVW� TXDOLW\� ODQG� LV� QRQQHJDWLYH� DQG� WKDW�

YDULDQFH�GHFUHDVHV�ZLWK�ODQG�TXDOLW\��

���� ���� �s � ��

����
�� �

�
G
G
s q

�
q

��

1RWH�WKDW�³EHWWHU´�ODQG�UHVXOWV�LQ�SURGXFWLRQ�ZLWK�D�KLJKHU�PHDQ�DQG�D�ORZHU�YDULDQFH�SHU�

XQLW�RI� ODQG� �L�H��� WKH�YDULDELOLW\�RI�\LHOG�SHU�DFUH�GHFUHDVHV�ZLWK�TXDOLW\���$OVR�QRWH� WKH�

ODFN�RI�PRUDO�KD]DUG�LQ�RXU�PRGHO��s�q���GHSHQGV�RQO\�RQ�q��DQG�QRW�RQ�WKH�OHYHO�RI�LQSXW�

XVH��'HOLEHUDWH�DFWLRQV�RQ�WKH�SDUW�RI�WKH�UHSUHVHQWDWLYH�UDQFKHU�WR�LQFUHDVH�WKH�YDULDELOLW\�

RI�\LHOGV��LQ�WKH�SUHVHQFH�RU�DEVHQFH�RI�FURS�LQVXUDQFH��DUH�QRW�FRQVLGHUHG�KHUH�VLQFH�WKH�

RSWLPDO�HTXLOLEULXP�PL[�PLQLPL]HV�WKH�ORQJ�UXQ�DYHUDJH�WRWDO�FRVW�RI�SODQQHG�RXWSXW����

�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��7KH�IXQGDPHQWDO�UHVXOWV�RI�WKLV�SDSHU�FDQ�EH�JHQHUDWHG�ZLWK�DQ\�WHFKQRORJ\�WKDW�FDQ�EH�UHSUHVHQWHG�E\�D�
OLQHDU�KRPRJHQRXV�SURGXFWLRQ�IXQFWLRQ�RI�Q�YDULDEOH�LQSXWV�DQG�HIIHFWLYH�ODQG�DV�D�TXDVL�IL[HG�LQSXW��

�� 7KLV� LV� QRW� PHDQW� WR� LPSO\� WKDW� WKH� SUREOHPV� DVVRFLDWHG� ZLWK� µPRUDO� KD]DUG¶� W\SHV� RI� LQIRUPDWLRQDO�
DV\PPHWULHV� FDQQRW�SOD\� D� UROH� LQ� WKH� UHODWLRQVKLS�EHWZHHQ�D� IDUPHU�DQG�DQ� LQVXUHU��+RZHYHU�� WKLV�SDSHU�
DLPV�WR�H[SOLFLWO\�IRFXV�XSRQ�WKH�HQYLURQPHQWDO�LPSDFWV�RI�DOWHULQJ�ODQG�XVH�LQ�UHVSRQVH�WR�D�FURS�LQVXUDQFH�
VFKHPH��$GYHUVH�VHOHFWLRQ�LV�WKH�PRVW�GLUHFW�DSSURDFK�WR�WKLV�HQG���
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$Q� HFRQRPLFDOO\� UDWLRQDO�� ULVN� QHXWUDO� IDUPHU� PDNHV� GHFLVLRQV� EDVHG� XSRQ�

H[SHFWHG�YDOXHV��7KHUHIRUH��H[SHFWHG�WRWDO�VXSSO\��JLYHQ�XWLOL]DWLRQ�RI�DOO�ODQG�RI�TXDOLW\�
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7RWDO�FRVW��IRU�HDFK�TXDOLW\�q��LV�WKH�VXP�RI�YDULDEOH�FRVW�DQG�WKH�UHQW�RQ�WKH�TXDVL�IL[HG�

LQSXW��HIIHFWLYH�ODQG��1RWLQJ�WKDW�
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WRWDO�FRVW�IRU�JLYHQ�q�FDQ�EH�UHSUHVHQWHG�E\�
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ZKHUH� Z� LV� WKH� �GHWHUPLQLVWLF�� ZDJH� UDWH� IRU� WKH� YDULDEOH� LQSXW� ODERU� DQG� U�q�� LV� WKH�

LQWHUQDO� UDWH� RI� UHWXUQ� RQ� D� XQLW� RI� ODQG�ZLWK� TXDOLW\� q��0DUJLQDO� FRVW�� JLYHQ� q�� LV� WKH�

GHULYDWLYH�RI�WRWDO�FRVW�ZLWK�UHVSHFW�WR�SODQQHG�VXSSO\��
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���5DWLRQDO�([SHFWDWLRQV�0DUNHW�(TXLOLEULXP�

7KH� VKRUW�UXQ�� UDWLRQDO� H[SHFWDWLRQV� HTXLOLEULXP� IRU� ULVN� QHXWUDO� SURGXFHUV� LQ� D�

FRPSHWLWLYH�PDUNHW� LV� GHILQHG�E\� WKH�HTXDOLW\�RI� WKH�H[SHFWHG�PDUJLQDO�FRVW�RI�SODQQHG�

RXWSXW�DQG�WKH�PDUNHW�SULFH��0DUNHW�GHPDQG�LV�JLYHQ�E\��

���� � � � �S 4q = a -b q$ $ ��

7KH�VKRUW�UXQ�PDUNHW�HTXLOLEULXP�FDQ�EH�UHSUHVHQWHG�E\�HTXDWLQJ� WKH�ULJKW�KDQG�VLGH�RI�
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HTXDWLRQ�����ZLWK�WKH�H[SHFWHG�YDOXH�RI�WKH�ULJKW�KDQG�VLGH�RI�HTXDWLRQ������
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7KLV�H[SUHVVLRQ�WKHQ�LPSOLHV�WKDW�WRWDO�SODQQHG�VXSSO\��RYHU�DOO�YDOXHV�RI�q�IRU�ZKLFK�ODQG�

LV�HPSOR\HG�LQ�SURGXFWLRQ�RI�WKH�FURS��LV�LPSOLFLWO\�GHILQHG�E\�
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HTXDWLRQ������\LHOGV�WRWDO�SODQQHG�TXDQWLW\�DV�
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7KLV� UHVXOW�� FRXSOHG�ZLWK� RXU� UHVLGXDO� GHPDQG� HTXDWLRQ� ����� DOORZV� XV� WR� VROYH� IRU� WKH�

VKRUW�UXQ�HTXLOLEULXP�PHDQ�RXWSXW�SULFH��
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)LQDOO\��VXEVWLWXWLRQ�LQWR�RXU�HTXLOLEULXP�FRQGLWLRQV��HTXDWLRQ�������DOORZV�XV�WR�VROYH�IRU�

SODQQHG�SURGXFWLRQ�IRU�HDFK�TXDOLW\�OHYHO���
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:H� FRPSOHWH� WKH� EDVLF� PRGHO� VHWXS� ZLWK� WKH� YDULDQFHV� DQG� FRYDULDQFHV� IRU�
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TXDQWLWLHV�DQG�SULFHV��
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1RWH�WKDW�WKH�UHDOL]HG�FURS�\LHOG�RQ�D�VLQJOH�ODQG�TXDOLW\��q�� LV�XQFRUUHODWHG�ZLWK�PDUNHW�

SULFH��GXH� WR� WKH�%URZQLDQ�PRWLRQ�K\SRWKHVLV�DFURVV�TXDOLWLHV��+RZHYHU�� LI�HDFK�IDUPHU�

RZQV�VRPH�ODQG�RI�YDULRXV�TXDOLWLHV��ZLWK�VWULFWO\�SRVLWLYH�/HEHVJXH�PHDVXUH�RQ�WKH�XQLW�

LQWHUYDO��� WKHQ� WKH� WRWDO� IDUP� RXWSXW� ZLOO� EH� �QHJDWLYHO\�� FRUUHODWHG� ZLWK� WKH� REVHUYHG�

PDUNHW�SULFH��7KHVH�YDULDQFH�FRYDULDQFH�PHDVXUHV� FRXOG�EH�FRPELQHG�ZLWK� LQIRUPDWLRQ�

RQ� WKH� GLVWULEXWLRQ� RI� ODQG� TXDOLW\� RZQHUVKLS� WR� GHULYH� WKH� RSWLPDO� LQSXWV�� RXWSXW� DQG�

LQVXUDQFH�FKRLFHV�IRU�ULVN�DYHUVH�IDUPHUV�XQGHU�YDULRXV�DVVXPSWLRQV�RU�FRQGLWLRQV���

7KH� DERYH� UHVXOWV� DUH� QRZ�XVHG� WR� GHYHORS� DQ� H[SUHVVLRQ� IRU� WKH�SURILW� RI� ULVN�

QHXWUDO�SURGXFHUV�LQ�D�ORQJ�UXQ��UDWLRQDO�H[SHFWDWLRQV�HTXLOLEULXP��([SHFWHG�WRWDO�UHYHQXH�

LV� WKH� SURGXFW� RI� H[SHFWHG� RXWSXW� SULFH� ����� DQG� H[SHFWHG� SURGXFWLRQ� ������ 6LPLODUO\��

H[SHFWHG� WRWDO� FRVWV� DUH� REWDLQHG� E\� VXEVWLWXWLQJ� RXU� H[SUHVVLRQV� IRU� WKH� H[SHFWHG�

HTXLOLEULXP�SULFH� DQG�TXDQWLW\� LQWR�RXU� FRVW� UHODWLRQVKLS� �����7KHUHIRUH�� H[SHFWHG�SURILW�

IRU�ODQG�RI�TXDOLW\�q�LV�JLYHQ�E\�
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/HW� U�� GHQRWH� WKH� H[RJHQRXV� �L�H��� PDUNHW� GHWHUPLQHG�� ULVN� IUHH� UDWH� RI� UHWXUQ� RQ�

DOWHUQDWLYH� FDSLWDO� LQYHVWPHQWV�� 7KH� PDUJLQDO� ODQG� TXDOLW\� LQ� WKH� FURS� PDUNHW�� Öq �� LV�

GHILQHG�E\�WKH�FRQGLWLRQ�
�
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LV�WKH�LQWHUQDO�UDWH�RI�UHWXUQ�IRU�ODQG�ZLWK�TXDOLW\�q��1RWLQJ�WKDW�
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LW�IROORZV�WKDW�DOO�ODQG�RI�TXDOLW\� Öq �DQG�KLJKHU�ZLOO�EH�IXOO\�XWLOL]HG�LQ�WKH�SURGXFWLRQ�RI�

WKH�FURS�LQ�WKH�ORQJ�UXQ�HTXLOLEULXP��ZKLOH�DOO�ORZHU�TXDOLW\�ODQG�ZLOO�EH�OHIW�LGOH��

���$Q�$FWXDULDOO\�)DLU��3HUIHFWO\�6HSDUDWLQJ�&URS�,QVXUDQFH�(TXLOLEULXP�

&RQVLGHU�D�PXOWLSOH�SHULO�FURS�LQVXUDQFH�VFKHPH�ZKHUH�D�IDUPHU�UHFHLYHV�DQ�LQGHPQLW\�LI�

\LHOGV�IDOO�EHORZ�VRPH�WKUHVKROG�YDOXH��7KLV�WKUHVKROG�LV�GHWHUPLQHG�E\�WKH�SURGXFW�RI�WKH�

FRYHUDJH� OHYHO� r� DQG� D� SUHGHWHUPLQHG� SURGXFWLRQ� OHYHO� UHSUHVHQWLQJ� WKH� DFWXDO� \LHOG�

KLVWRU\� RI� HDFK� SORW� FRYHUHG�� $VVXPH� WKDW� WKLV� \LHOG� KLVWRU\� HTXDOV� KLVWRULFDO� SODQQHG�

SURGXFWLRQ�� ZKLFK� LQ� WXUQ� HTXDOV� WKH� FXUUHQW� SHULRG¶V� SODQQHG� SURGXFWLRQ�� ,I� SDLG�� WKH�

YDOXH� RI� WKH� LQGHPQLW\� HTXDOV� D� JXDUDQWHHG� SULFH� WLPHV� WKH�GLIIHUHQFH�EHWZHHQ� UHDOL]HG�

\LHOGV� DQG� WKH� FRQWUDFW¶V� WKUHVKROG� OHYHO�� 7KHUHIRUH�� WKH� JURVV� LQGHPQLW\� IRU� ODQG� RI�

TXDOLW\�q��FDQ�EH�UHSUHVHQWHG�E\��
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ZKHUH�SJ� UHSUHVHQWV� WKH� LQVXUDQFH� FRQWUDFW¶V� JXDUDQWHHG�SULFH��$OWHUQDWLYHO\�� H[SUHVVLRQ�
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�����FDQ�EH�UHZULWWHQ�DV��
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%HJLQ� E\� FRQVLGHULQJ� D� SHUIHFWO\� VHSDUDWHG� HTXLOLEULXP� LQVXUDQFH� SURJUDP� LQ�

ZKLFK��IRU�HDFK�ODQG�TXDOLW\�q��WKH�LQVXUHG�SD\V�D�SUHPLXP�WKDW�HTXDOV�WKH�H[SHFWHG�YDOXH�

RI�WKH�LQGHPQLW\��/HW�t�q��UHSUHVHQW�WKH�IDLU�SUHPLXP�(>L�q�@��VR�WKDW��
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5HFDOO� WKDW� WKH� H[SHFWHG� YDOXH� RI� D� PHDQ� ]HUR�� QRUPDOO\� GLVWULEXWHG� UDQGRP� YDULDEOH�

JLYHQ�VRPH�WUXQFDWLRQ�DW�e
�LV�sl�e
�s���ZKHUH�l�LV�WKH�VWDQGDUG�LQYHUVH�0LOOV�UDWLR��7KH�

DFWXDULDOO\�IDLU�SUHPLXP��JLYHQ�ODQG�TXDOLW\�q��FDQ�WKHQ�EH�H[SUHVVHG�DV�
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)RU�DQ\�JLYHQ�FRYHUDJH�OHYHO��r�� WKH�IDLU�SUHPLXP�RYHU�WKH�HQWLUH�PDUNHW�IRU�WKH�FURS�LV�

WKHUHIRUH�
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ZKLFK� LQ� WXUQ� HTXDOV� WKH� WRWDO� H[SHFWHG� LQGHPQLW\�SD\PHQWV� IRU� WKLV�FURS��7KXV��ZLWK�D�

SHUIHFWO\�VHSDUDWLQJ��DFWXDULDOO\�IDLU�LQVXUDQFH�SROLF\��H[SHFWHG�SURILWV�UHPDLQ�XQFKDQJHG�

ZKHQ� FURS� LQVXUDQFH� LV� LQWURGXFHG�� 7KH� SUHPLXP� UHTXLUHG� LV� LGHQWLFDOO\� HTXDO� WR� WKH�

H[SHFWDWLRQ� RI� LQGHPQLWLHV�� DQG� WKHUHIRUH� H[SHFWHG� QHW� SD\PHQWV� IURP� DQ� LQVXUDQFH�

FRQWUDFW�DUH�]HUR��,Q�DGGLWLRQ��ODQG�DQG�RWKHU�LQSXW�XVH�GHFLVLRQV�UHPDLQ�WKH�VDPH�ZLWK�RU�

ZLWKRXW� FURS� LQVXUDQFH��)LQDOO\�� LI� IDUPHUV� DUH� ULVN�QHXWUDO�� WKHQ� HDFK�RQH� LV� LQGLIIHUHQW�

EHWZHHQ�WKH�LQVXUDQFH�DQG�QR�LQVXUDQFH�FKRLFH��DQG�REVHUYHG�LQVXUDQFH�SXUFKDVHV�FRXOG�
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EH�DQ\WKLQJ�IURP�QR�ODQG�WR�DOO� ODQG�LQ�SURGXFWLRQ��+RZHYHU��LI�IDUPHUV�DUH�ULVN�DYHUVH��

WKHQ� ZH� ZRXOG� H[SHFW� WR� VHH� DOO� IDUPHUV� SXUFKDVLQJ� DFWXDULDOO\� IDLU� LQVXUDQFH� LQ� D�

SHUIHFWO\�VHSDUDWLQJ�HTXLOLEULXP��

���$Q�$FWXDULDOO\�)DLU�3RROLQJ�(TXLOLEULXP�

:H�QRZ�WXUQ�WR�WKH�LPSDFW�RI�FURS�LQVXUDQFH�RQ�ODQG�LQSXW�GHFLVLRQV�ZKHUHLQ�WKH�RZQHUV�

RI�ODQG�RI�DOO�TXDOLWLHV�SD\�WKH�VDPH�SUHPLXP�UDWH�IRU�D�JLYHQ�FRYHUDJH�OHYHO��&RQVLGHU��DV�

D�VWDUWLQJ�SRLQW��D�³ORQJ�UXQ´�HTXLOLEULXP�LQ�ZKLFK�HQWU\�DQG�H[LW�KDYH�GULYHQ�HFRQRPLF�

SURILWV� IRU� ODQG�RI�PDUJLQDO�TXDOLW\� Öq � WR� ]HUR�� ,Q� WKH� FXUUHQW� FRQWH[W�� DGYHUVH� VHOHFWLRQ�

DULVHV�ZKHQ�WKH�LQVXUHU�LV�XQDEOH�WR�RIIHU�SUHPLXPV�WKDW�DUH�DFWXDULDOO\�IDLU�IRU�HDFK�ODQG�

TXDOLW\� DQG� WKHUHIRUH� RIIHUV� D� FRPPRQ� SUHPLXP� VFKHGXOH�� EDVHG� RQO\� RQ� WKH� FRYHUDJH�

OHYHO�DQG�WKH�RYHUDOO�DYHUDJH�H[SHFWHG�LQGHPQLW\�SD\PHQW��WR�DOO�IDUPHUV���

1RWH�WKDW�D�UDWLRQDO�IDUPHU�ZLOO�RQO\�LQVXUH�D�JLYHQ�GLYLVLEOH�SDUFHO�RI�ODQG�LI�WKH�

LQVXUDQFH�RIIHUHG�IRU�WKDW�SDUFHO�KDV�D�QRQ�QHJDWLYH�H[SHFWHG�SD\�RII��6LQFH�LQIHULRU�ODQG�

KDV�D�KLJKHU�YDULDELOLW\�RI�\LHOGV�UHODWLYH�WR�KLJKHU�TXDOLW\�ODQG��WKH�H[SHFWHG�LQGHPQLW\��

QHW�RI�SUHPLXP��ZLOO�EH�SRVLWLYH�IRU�SDUFHOV�DW�WKH�YHU\�ORZ�HQG�RI�WKH�TXDOLW\�VSHFWUXP�

DQG� QHJDWLYH� IRU� ODQG� DW� WKH� KLJK� HQG�� 7KH� EHQHILW� RI� SDVVLQJ� RII� LQIHULRU� ODQG� LV� WKHQ�

H[DFHUEDWHG�E\�WKH�IDFW�WKDW�WKH�SRRUHU�ODQG�KDV�D�ORZHU�PHDQ�RXWSXW�WKDQ�WKH�ODQG�IURP�

ZKLFK�WKH�SD\PHQW�WKUHVKROG�LV�GHULYHG��

%HFDXVH� RI� WKH� LQFUHDVHG� SURILWDELOLW\� RI� ORZ� TXDOLW\� ODQG�� GXH� WR� WKH� SRVLWLYH�

H[SHFWHG�QHW� LQGHPQLW\�SD\PHQWV��DGYHUVH�VHOHFWLRQ�UHVXOWV� LQ�VRPH�ODQGV�KDYLQJ�KLJKHU�

HFRQRPLF�YDOXHV�LQ�WKH�SUHVHQFH�RI�FURS�LQVXUDQFH�WKDQ�WKH\�ZRXOG�LQ�LWV�DEVHQFH��6RPH�

RI�WKLV�DFUHDJH�ZLOO�EH�RI�TXDOLW\� q < q$ �GXH�WR�WKH�FRQWLQXLW\�RI�WKH�SURILW�IXQFWLRQ�DQG�WKH�
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H[SHFWHG� LQGHPQLW\� SD\PHQW� [ ]� � � � � ��� � � � �� ��� � � � ��
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VXEVHW�RI� WKH�SUHYLRXVO\�XQHPSOR\HG�ODQGV�ZRXOG�WKHUHIRUH�HQWHU� LQWR�SURGXFWLRQ��7KXV��

WKH� LQWURGXFWLRQ� RI� FURS� LQVXUDQFH� LQ� SRROLQJ� HTXLOLEULXP� UHVXOWV� LQ� WKH� HPSOR\PHQW� RI�

ODQG�ZLWK�D�PLQLPXP�TXDOLW\�WKDW�LV�ORZHU�WKDQ�WKH�PLQLPXP�TXDOLW\�ZLWKRXW�LQVXUDQFH�RU�

LQ�D�SHUIHFWO\�VHSDUDWHG�HTXLOLEULXP��

&RQVLGHU� WKH� FDVH�ZKHUH� WKH� LQVXUDQFH� SROLF\� LV� D�QHZ�RIIHULQJ�� DQG� WKH� LQVXUHU�

VHWV� D� VLQJOH�SUHPLXP� UDWH� WKDW� LV� DFWXDULDOO\� IDLU� IRU� WKH�PDUNHW� DV� D�ZKROH� DV� LW� H[LVWV�

SULRU� WR� WKH� LQVXUDQFH� RIIHULQJ�� EXW� QRW� QHFHVVDULO\� VR� IRU� DQ� DUELWUDULO\� FKRVHQ� TXDOLW\�

OHYHO�q��7KHUHIRUH��WKH�LQVXUDQFH�FRQWUDFW�UHVHPEOHV�WKDW�RI�WKH�SUHYLRXV�VHFWLRQ��EXW�ZLWK�

DQ� LGHQWLFDO�SUHPLXP�IRU�DOO�q��)URP�WKH�GHILQLWLRQ�IRU� WKH�H[SHFWHG�LQGHPQLW\�SD\PHQW�

IRU�ODQG�RI�TXDOLW\�q��WKH�H[SHFWHG�YDOXH�RI�WRWDO�LQGHPQLWLHV�LV�HTXDO�WR�
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YDOXHG�� GHFUHDVLQJ� IXQFWLRQ� RI� WKH� OLPLW� SRLQW�� ���r��s�q��� 7KH� VWDQGDUG� HUURU��s�q��� LV�
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GHWHUPLQHV�WKH�UHODWLYH�PDJQLWXGH�RI�WKH�H[SHFWHG�LQGHPQLW\�SD\PHQW�IRU�ODQG�RI�TXDOLW\�
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q�� LV� GHFUHDVLQJ� LQ�q�� %\� WKH� VHFRQG�PHDQ�YDOXH� WKHRUHP��� WKHUHIRUH�� WKHUH� LV� D� TXDOLW\�

OHYHO��VD\� q ��IRU�ZKLFK�WKH�LQLWLDO�SRROLQJ�HTXLOLEULXP�LQVXUDQFH�FRQWUDFW�LV�D�IDLU�EHW��)RU�

ODQG� TXDOLWLHV� ORZHU� WKDQ� WKLV� OHYHO�� WKH� FRQWUDFW� LV� SURILWDEOH�� ZKLOH� IRU� KLJKHU� ODQG�

TXDOLWLHV�LW�LV�XQSURILWDEOH��+HQFH��WKH�KLJKHVW�TXDOLW\�ODQG�ZLOO�QRW�EH�LQVXUHG��ZKLOH�VRPH�

ODQG�ZLWK�TXDOLW\� OHYHOV� LQ� WKH�QHLJKERUKRRG�RI� Öq ��EXW�VWULFWO\� OHVV� WKDQ� WKLV�YDOXH��ZLOO�

EHFRPH�SURILWDEOH�ZLWK�WKH�FURS�LQVXUDQFH�SURJUDP��7KHVH�ODQGV�ZLOO�LQLWLDOO\�FRPH�LQWR�

SURGXFWLRQ��SXUHO\�EHFDXVH�RI�WKH�LQWURGXFWLRQ�RI�FURS�LQVXUDQFH�DQG�WKH�LQKHUHQW�VXEVLG\�

RQ�ORZ�TXDOLW\�ODQG�WKDW�UHVXOWV�IURP�D�SRROLQJ�HTXLOLEULXP���

,QWXLWLYHO\��D�IDUPHU�ZLOO�FKRRVH�QRW� WR�LQVXUH�DQ\�ODQG�RI�TXDOLW\�q�!q ��EHFDXVH�

WKH�H[SHFWHG�LQGHPQLWLHV�RQ�VXFK�DFUHDJH�DUH�EHORZ�WKH�SUHPLXPV�FKDUJHG��2Q�WKH�RWKHU�

KDQG�� WKHUH�DUH�LQFHQWLYHV�WR�SXUFKDVH�FRQWUDFWV�IRU�ODQG�RI�TXDOLW\�q��� q ��6XFK�DFUHDJH�

KDV� H[SHFWHG� LQGHPQLWLHV� WKDW� DUH� JUHDWHU� WKDQ� WKH� SUHPLXPV� UHTXLUHG�� 7KHUHIRUH�� WKH�

HFRQRPLF�UHWXUQV�RQ�ODQGV�RI�TXDOLW\�q��q �DUH�XQHTXLYRFDOO\�KLJKHU��7KLV�LQ�WXUQ�LPSOLHV�

WKDW� WKH� PLQLPXP� �RU� PDUJLQDO�� ODQG� TXDOLW\� PXVW� GHFUHDVH�� $� SRROLQJ� HTXLOLEULXP� LQ�

FURS�LQVXUDQFH�LPSOLHV�ODQG�WKDW�ZRXOG�QRW�RWKHUZLVH�EH�HPSOR\HG�QRZ�EHFRPHV�XWLOL]HG���
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RI�PDUJLQDO�IDUPODQG�DW�WKH�ORZ�HQG�RI�WKH�TXDOLW\�VSHFWUXP��0RUHRYHU��DQ�LQFUHDVH�LQ�WKH�

LQVXUDQFH�SUHPLXP�ZLOO� DOVR� ORZHU� WKH�XSSHU�ERXQG� q � IRU� WKH�EUHDN�HYHQ� ODQG�TXDOLW\��

H[DFHUEDWLQJ�WKH�DGYHUVH�VHOHFWLRQ�SUREOHP�DW�WKH�KLJK�HQG�RI�WKH�TXDOLW\�VSHFWUXP��,Q�WKH�

OLPLW��ZLWK�ULVN�QHXWUDO�IDUPHUV�DQG�DQ�DFWXDULDOO\�IDLU�SRROLQJ�SUHPLXP��WKH�HTXLOLEULXP�

GLVVROYHV�LQ�WKH�ORQJ�UXQ�WR�D�VLQJOH�TXDOLW\�W\SH��ZKLFK�QHFHVVDULO\�OLHV�DW�WKH�ORZ�HQG�RI�

WKH�TXDOLW\�VSHFWUXP�RI�ODQG�LQ�SURGXFWLRQ��0RUHRYHU��WKH�RZQHUV�RI�WKDW�VSHFLILF�TXDOLW\�

RI� ODQG�ZLOO� EH� LQGLIIHUHQW� EHWZHHQ� WKH� LQVXUDQFH� DQG� QR� LQVXUDQFH� FKRLFH�� VR� WKDW� WKH�

ORQJ�UXQ� SRROLQJ� HTXLOLEULXP� LV� HVVHQWLDOO\� HTXLYDOHQW� WR� QR� LQVXUDQFH� LQ� WKLV� FDVH��

+RZHYHU��LI�IDUPHUV�DUH�ULVN�DYHUVH��WKHQ�WKHUH�ZLOO�EH�D�FRXQWHUEDODQFH�WR�WKH�GLVVROXWLRQ�

RI�WKH�SRROLQJ�HTXLOLEULXP��ZLWK�D�SRVLWLYH�LQWHUYDO�RI�ODQG�DW�WKH�ORZ�HQG�RI�WKH�TXDOLW\�

VSHFWUXP�EHLQJ�LQVXUHG�LQ�ERWK�WKH�VKRUW�DQG�WKH�ORQJ�UXQ��

)LQDOO\�� FRQVLGHU� D� SRROLQJ� HTXLOLEULXP� FURS� LQVXUDQFH� SURJUDP� ZKHUH� WKH�

LQVXUDQFH� SUHPLXP� LV� VXEVLGL]HG� E\� WKH� IHGHUDO� JRYHUQPHQW�� 7KH� FKDQJH� LQ� SURILWV�

LQGXFHG� E\� FURS� LQVXUDQFH� LV� WKHQ� LQGHPQLWLHV� SDLG� OHVV� WKH� SURGXFW� RI� ���V�� DQG� WKH�

SUHPLXPV�SDLG��
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ZKHUH�V�LQGLFDWHV�WKH�VXEVLG\�OHYHO��L�LV�WKH�LQGHPQLW\�SDLG�RQ�ODQG�RI�TXDOLW\�q��DQG�t�q��

LV� WKH� LQVXUDQFH� SUHPLXP�� ,QGHPQLWLHV� OHVV� SUHPLXPV�QHW� RI� VXEVLGLHV� LQFUHDVH� DQG� WKH�

HFRQRPLF� YDOXH� RI� ODQG� LQFUHDVHV�� UHVXOWLQJ� LQ� DGGLWLRQDO� PDUJLQDO� ODQG� EHFRPLQJ�

SURILWDEOH�DQG�HQWHULQJ�LQWR�SURGXFWLRQ��$GYHUVH�VHOHFWLRQ�IRU�ORZ�TXDOLW\�ODQG�ZRUVHQV��

2Q�WKH�RWKHU�KDQG��KRZHYHU��VXEVLGLHV�PLWLJDWH�WKH�SUREOHP�DVVRFLDWHG�ZLWK�WKH�DGYHUVH�

VHOHFWLRQ�DW� WKH�KLJK�HQG�RI� WKH�TXDOLW\�VSHFWUXP�LQ� WKH�SRROLQJ�HTXLOLEULXP��0RUH�KLJK�
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TXDOLW\�ORZ� ULVN� ODQG�EHFRPHV�HQUROOHG� LQ� WKH�SURJUDP�DV�H[SHFWHG� LQGHPQLWLHV�EHFRPH�

JUHDWHU� WKDQ�SUHPLXPV�QHW� RI� VXEVLGLHV�� ,I� WKH� VXEVLG\� LV� VHW�KLJK�HQRXJK� �LQFOXGLQJ�� LI�

QHFHVVDU\�� QHJDWLYH� SUHPLXPV� SDLG� E\� IDUPHUV��� WKHQ� ODQG� RI� WKH� EHVW� TXDOLW\� ZLOO� EH�

EURXJKW�LQWR�WKH�IHGHUDO�FURS�LQVXUDQFH�SURJUDP���

���&RQFOXVLRQV�

7KH�SDVVDJH�RI� WKH�)UHHGRP� WR�)DUP�$FW� RI������ VLJQDOHG�D�QHZ� UHJLPH� LQ�8�6�� IDUP�

SROLF\��:LWKRXW� WKH�OX[XU\�RI�SULFH�VXSSRUWV��SURGXFHUV�KDYH�KDG�WR�FRQVLGHU�DOWHUQDWLYH�

ULVN� PDQDJHPHQW� WRROV� WR� FRSH� ZLWK� LQFUHDVHG� UHYHQXH� YRODWLOLW\�� )HGHUDOO\� VXEVLGL]HG�

FURS� LQVXUDQFH� LV� RQH� VXFK� DOWHUQDWLYH� DQG� KDV�PRYHG� WR� WKH� IRUHIURQW� RI�PDQ\� SROLF\�

GLVFXVVLRQV��$� FRQFHUQ� H[SUHVVHG� E\� VRPH� SROLF\� DQDO\VWV� DQG� UHVHDUFKHUV� LV� WKDW� FURS�

LQVXUDQFH�PD\�LQGLUHFWO\�GHJUDGH�WKH�HQYLURQPHQW�WKURXJK�WKH�H[SDQVLRQ�RI�WKH�H[WHQVLYH�

PDUJLQ�LQ�DJULFXOWXUDO�SURGXFWLRQ��,Q�WKLV�SDSHU��ZH�GHYHORSHG�D�IRUPDO�HFRQRPLF�WKHRU\�

WR�DQDO\]H�WKLV�LVVXH��

8VLQJ�D�VW\OL]HG�PRGHO��ZH�ILQG�WKDW� WKH�LQWURGXFWLRQ�RI�FURS�LQVXUDQFH�W\SLFDOO\�

UHVXOWV� LQ�WKH�H[SDQVLRQ�RI�WKH�H[WHQVLYH�PDUJLQ��,I�D�SHUIHFWO\�VHSDUDWLQJ��DFWXDULOO\�IDLU�

HTXLOLEULXP�H[LVWV��FURS�LQVXUDQFH�GRHV�QRW�HIIHFW�ODQG�XWLOL]DWLRQ�RU�DQ\�RWKHU�RSHUDWLRQDO�

FKRLFHV��+RZHYHU�� LQ� WKH�PRUH�SUDFWLFDOO\�IHDVLEOH�SRROLQJ�HTXLOLEULXP��DGGLWLRQDO�DFUHV�

DUH�FXOWLYDWHG�LQ�WKH�VKRUW�UXQ��,Q�SDUWLFXODU��FURS�LQVXUDQFH�UHVXOWV�LQ�WKH�HPSOR\PHQW�RI�

ODQG� ZLWK� D� PLQLPXP� TXDOLW\� WKDW� LV� VWULFWO\� ORZHU� WKDQ� WKH� PLQLPXP� TXDOLW\� ZLWKRXW�

LQVXUDQFH��6XEVLGLHV�PHUHO\�H[DFHUEDWH�WKLV�SUREOHP��

,Q�WKH�ORQJ�UXQ��DGYHUVH�VHOHFWLRQ�VKULQNV�WKH�SRROLQJ�HTXLOLEULXP��,I�IDUPHUV�DUH�

VWULFWO\� ULVN� QHXWUDO�� WKH� HTXLOLEULXP� GLVVROYHV� LQWR� RQH� LQ�ZKLFK� WKH� ORZHVW� HQG� RI� WKH�
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TXDOLW\�VSHFWUXP�LV�WKH�RQO\�DFUHDJH�LQVXUHG��5LVN�DYHUVLRQ�LPSOLHV�DQ�HTXLOLEULXP�ZLWK�D�

SRVLWLYH�LQWHUYDO�RI�ODQG�DW�WKH�ORZ�HQG�RI�WKH�TXDOLW\�VSHFWUXP�EHLQJ�LQVXUHG��$�ORQJ�UXQ�

SRROLQJ�HTXLOLEULXP�XQHTXLYRFDOO\�UHVXOWV�LQ�WKH�H[SDQVLRQ�RI�WKH�H[WHQVLYH�PDUJLQ�DW�WKH�

ORZ� HQG� RI� WKH� TXDOLW\� VSHFWUXP�� UHJDUGOHVV� RI� ULVN� SUHIHUHQFHV�� 6XEVLGLHV�PLWLJDWH� WKH�

DGYHUVH�VHOHFWLRQ� LVVXH�IRU� ODQGV�RI�KLJKHU�TXDOLWLHV�DQG�WKHUHIRUH�LQFUHDVH�SDUWLFLSDWLRQ��

EXW� RQFH� DJDLQ�H[DFHUEDWH� WKH�H[SDQVLRQ�RI� WKH�H[WHQVLYH�PDUJLQ�DW� WKH� ORZ�HQG�RI� WKH�

TXDOLW\� VSHFWUXP�� :H� FRQFOXGH� WKDW� XQGHU� UHDVRQDEOH� FRQGLWLRQV�� VXEVLGL]HG� FURS�

LQVXUDQFH�FUHDWHV�LQFHQWLYHV�WR�XWLOL]H�JUHDWHU�TXDQWLWLHV�RI�PDUJLQDO�TXDOLW\�ODQG��,I��DV�WKH�

HPSLULFDO�VWXGLHV�UHYLHZHG�E\�6RXOH��1LPRQ�DQG�0XOODUNH\��������VXJJHVW��HFRQRPLFDOO\�

PDUJLQDO� ODQG� LV� DOVR� HQYLURQPHQWDOO\� PDUJLQDO�� FURS� LQVXUDQFH� FDQ� FRQWULEXWH� WR� WKH�

GHJUDGDWLRQ�RI�WKH�HQYLURQPHQW���
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