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'DYLG�0��%ODQFKHWW��&)3���&)$��LV�KHDG�RI�UHWLUHPHQW�UHVHDUFK�DW�0RUQLQJVWDU�,QYHVWPHQW
0DQDJHPHQW���'DYLG�%ODQFKHWW#PRUQLQJVWDU�FRP�

$W�WKH�VWDUW�RI�������UHDO�ERQG�\LHOGV�ZHUH�PXFK�ORZHU�WKDQ�KLVWRULFDO�DYHUDJHV��,QYHVWRUV�LQ
LQIODWLRQ�SURWHFWHG�7UHDVXU\�ERQGV��7,36��ZHUH�ZLOOLQJ�WR�DFFHSW�D�QHJDWLYH�UHDO�UHWXUQ�RQ
ERQG�LQYHVWPHQWV�IRU�PDWXULWLHV�EHORZ����\HDUV��ZKLFK�LV�D�SHULRG�RI�QHJDWLYH�UHDO�\LHOGV
ORQJHU�WKDQ�DQ\�WKDW�KDV�RFFXUUHG�LQ�WKH�8QLWHG�6WDWHV��7UHDVXU\�UDWHV�RI�UHWXUQ�KDYH�EHHQ�
DQG�DV�RI�WKLV�ZULWLQJ�DUH��EHORZ�FXUUHQW�DQG�SURMHFWHG�QHDU�WHUP�LQIODWLRQ�UDWHV��HYHQ�WKH
QRPLQDO�UDWH�RI�UHWXUQ�RQ����\HDU�7UHDVXULHV�LV�EHORZ���SHUFHQW��

)RU�GDWD�XVHG�LQ�SLRQHHULQJ�VWXGLHV�RI�VDIH�ZLWKGUDZDO�UDWHV�XVLQJ�KLVWRULFDO�UROOLQJ�WLPH
SHULRGV��%HQJHQ�������&RROH\��+XEEDUG��DQG�:DO]��������WKH�DYHUDJH�UHDO�UHWXUQ�RQ�ERQGV
ZDV�����SHUFHQW��3UHYLRXV�DQDO\VHV�GLG�QRW�LQFOXGH�D�ORQJ�SHULRG�RI�ORZ�UHDO�ERQG�\LHOGV�
%HQJHQ�IRFXVHG�RQ�WKH�ZRUVW�FDVH�VFHQDULR�LQ�KLVWRU\��LQ�ZKLFK�D�UHWLUHH�LQ������FRXOG
VXVWDLQDEO\�VXSSRUW�DQ�LQIODWLRQ�DGMXVWHG�ZLWKGUDZDO�DPRXQW�RI�MXVW�PRUH�WKDQ���SHUFHQW�RI
UHWLUHPHQW�GDWH�DVVHWV�RYHU�WKH�VXEVHTXHQW����\HDUV��,QWHUHVWLQJO\��IURP�������WKH�DYHUDJH
UHDO�ERQG�UHWXUQV�RYHU�WKH�VXEVHTXHQW�ILYH������DQG����\HDUV�ZHUH�����SHUFHQW������
SHUFHQW��DQG�����SHUFHQW��UHVSHFWLYHO\�

&RROH\��+XEEDUG��DQG�:DO]��������ODWHU�LQWURGXFHG�WKH�FRQFHSW�RI�IDLOXUH�UDWHV�ZLWKLQ�WKH
KLVWRULFDO�GDWD��ZKLFK�VKRZV�KRZ�RIWHQ�LQ�KLVWRU\�D�VWUDWHJ\�ZRXOG�KDYH�IDLOHG��%HFDXVH
WKHVH�FDOFXODWLRQV�ZHUH�QRW�EDVHG�RQ�FXUUHQW�PDUNHW�FRQGLWLRQV��WKHLU�XVHIXOQHVV�DQG
UHOHYDQFH�LV�QRW�FOHDU�IRU�FOLHQWV�VHHNLQJ�IRUZDUG�ORRNLQJ�VXFFHVV�UDWHV�IRU�WKHLU�UHWLUHPHQW
VWUDWHJLHV�

6XVWDLQDEOH�UHWLUHPHQW�ZLWKGUDZDO�VLPXODWLRQV�WKDW�XVH�WKH�0RQWH�&DUOR�DQDO\VLV�WHFKQLTXH
DOVR�KDYH�DVVXPHG�IOXFWXDWLRQV�DURXQG�WKH�KLVWRULFDO�UHDO�UDWH�RI�UHWXUQ�RQ�ERQG�DQG�VWRFN
LQYHVWPHQWV�ZLWKLQ�D�SRUWIROLR�ZLWKRXW�IXUWKHU�TXHVWLRQLQJ�ZKHWKHU�WKLV�LV�D�UHOHYDQW
DVVXPSWLRQ��3UREDEO\�WKH�EHVW�GHPRQVWUDWLRQ�RI�WKLV�SDUWLFXODU�0RQWH�&DUOR�VLPXODWLRQ
DSSURDFK�ZDV�SUHVHQWHG�E\�6SLW]HU��6WULHWHU��DQG�6LQJK���������7KH\�SURYLGHG�LOOXVWUDWLRQV
IRU�KRZ�ZLWKGUDZDO�UDWHV��DVVHW�DOORFDWLRQV��IDLOXUH�SUREDELOLWLHV��DQG�EHTXHVW�PRWLYHV�DOO
LQWHUDFW�IRU�D����\HDU�UHWLUHPHQW�

)LQDQFLDO�SODQQHUV�IDFHG�ZLWK�ORZ�FXUUHQW�ERQG�\LHOGV�KDYH�WZR�SULQFLSDO�FKRLFHV�LI�WKH\
ZDQW�WR�IROORZ�D�WUDGLWLRQDO�VDIH�ZLWKGUDZDO�VWUDWHJ\�LQ�UHWLUHPHQW��7KH�ILUVW�LV�WR�DVVXPH�WKDW
WKH�FXUUHQW�PDUNHW�SULFH�LV�WKH�EHVW�HVWLPDWH�RI�IXWXUH�ERQG�\LHOGV��7KLV�DVVXPSWLRQ�DOORZV
IRU�VDIH�ZLWKGUDZDO�UDWH�VLPXODWLRQV�LQ�D�ORZ�\LHOG�HQYLURQPHQW��7KHUH�LV�FRQYLQFLQJ
HPSLULFDO�HYLGHQFH�WKDW�WRGD\¶V�UHWXUQ�LV�D�FRQVLVWHQW�SUHGLFWRU�RI����\HDU�UHWXUQV��DQG�WKDW
WKH�ILUVW����\HDUV�RI�UHWXUQV�LQ�UHWLUHPHQW�KDYH�D�GLVSURSRUWLRQDWH�LPSDFW�RQ�UHWLUHPHQW
IDLOXUH�UDWHV��0LOHYVN\�DQG�$EDLPRYD�������3IDX�����E��

7KH�VHFRQG�LV�WR�DVVXPH�WKDW�ORZ�ERQG�\LHOGV�DUH�DQ�DEHUUDWLRQ�DQG�WKDW�KLJKHU�UHDO�\LHOGV
HYHQWXDOO\�ZLOO�UHWXUQ��7KH�LPSOLFLW�DVVXPSWLRQ�LV�WKDW�ERQG�UHWXUQV�DUH�PHDQ�UHYHUWLQJ�DQG
OLNHO\�ZLOO�LQFUHDVH�LQ�WKH�IXWXUH��7KHUH�LV�YHU\�OLWWOH�HYLGHQFH�WR�VXSSRUW�WKLV�VFHQDULR�LQ�WKH
OLWHUDWXUH��,Q�WKLV�SDSHU�ZH�GR��KRZHYHU��HVWLPDWH�ZKDW�ZLOO�KDSSHQ�WR�UHWLUHPHQW�LQFRPH
IDLOXUH�UDWHV�LI�UHDO�\LHOGV�JR�EDFN�XS��2XU�UHVXOWV�VXJJHVW�WKDW�HYHQ�UHO\LQJ�RQ�URVLHU�IXWXUH
\LHOG�DVVXPSWLRQV�LV�QRW�D�SDQDFHD�WKDW�ZLOO�GUDPDWLFDOO\�LPSURYH�WKH�VDIHW\�RI�DQ�LQIODWLRQ�
DGMXVWHG�ZLWKGUDZDO�DPRXQW�FDOLEUDWHG�WR���SHUFHQW�RI�UHWLUHPHQW�GDWH�DVVHWV�

7KH�SULPDU\�REMHFWLYH�LQ�WKLV�SDSHU�LV�WR�H[SORUH�ZKDW�KDSSHQV�LI�LW�LV�DVVXPHG�WKDW�WRGD\¶V
LQWHUHVW�UDWHV�UHIOHFW�H[SHFWDWLRQV�RI�IXWXUH�ERQG�UHWXUQV�ZLWKLQ�D�UHWLUHPHQW�SRUWIROLR��7KDW
LV��LI�ZH�DVVXPH�WKDW�WKH�IXWXUH�UHDO�ERQG�UHWXUQ�IRU�WRGD\¶V�UHWLUHPHQW�SRUWIROLRV�LV�QHDU�]HUR
DQG�ILQDQFLDO�SODQQHUV�IROORZ�WKH�WUDGLWLRQDO�ZLWKGUDZDO�UDWH�PHWKRGRORJ\�WKDW�KDV�JLYHQ�XV
WKH���SHUFHQW�UXOH��ZKDW�ZLWKGUDZDO�UDWH�ZLOO�EH�VDIH�IRU�WRGD\¶V�UHWLUHHV"�,Q�RWKHU�ZRUGV�
ZKDW�SHUFHQWDJH�RI�UHWLUHPHQW�GDWH�DVVHWV�FDQ�EH�VSHQW��ZLWK�WKDW�DPRXQW�DGMXVWHG�IRU
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LQIODWLRQ�LQ�VXEVHTXHQW�\HDUV��WR�SURYLGH�VXVWDLQDELOLW\�RYHU�D����\HDU�UHWLUHPHQW�ZLWK�D
VXIILFLHQWO\�KLJK�SUREDELOLW\�EDVHG�RQ�WRGD\¶V�\LHOGV"�:LWK�HTXLW\�PDUNHW�UHWXUQV�FRUUHFWHG
IRU�WKHVH�ORZHU�ULVN�IUHH�UDWHV��ZH�ZLOO�SURYLGH�VFHQDULRV�ZLWK�IODW�UHDO�ERQG�\LHOGV�DQG�ZLWK
FXUUHQW�QHJDWLYH�UHDO�\LHOGV�

&DQ�:H�5HO\�RQ�5LVLQJ�%RQG�5DWHV"
8VLQJ�KLVWRULFDO�GDWD�DVVXPHV�WKDW�WKH�PHDQ�DQG�VWDQGDUG�GHYLDWLRQ�RI�IXWXUH�ERQG�UHWXUQV
ZLOO�UHVHPEOH�WKH�SDVW��+RZHYHU��WKH�IXQGDPHQWDOV�RI�ERQG�VXSSO\�DQG�GHPDQG�WRGD\
VXJJHVW�WKDW�D�UHYHUVLRQ�WR�PXFK�KLJKHU�UHDO�ERQG�UDWHV�LV�XQOLNHO\��7R�XQGHUVWDQG�ZK\��LW�LV
LPSRUWDQW�WR�UHYLHZ�KRZ�ERQG�SULFHV�DUH�IRUPHG�

$�EDVLF�ERQG�SULFLQJ�PRGHO�LV�WKH�VR�FDOOHG�)LVKHU�HTXDWLRQ�WKDW�GHFRPSRVHV�WKH�ERQG
LQWHUHVW�UDWH�LQWR�WZR�EDVLF�IHDWXUHV��WKH�UHDO�UDWH�RI�LQWHUHVW�DQG�LQIODWLRQ�H[SHFWDWLRQV�
&XUUHQW�ORZ�LQWHUHVW�UDWHV�FDQ�EH�VHHQ�DV�H[WUHPHO\�ORZ�LQIODWLRQ�H[SHFWDWLRQV��D�YHU\�ORZ
UHDO�\LHOG��RU�ERWK��)RUWXQDWHO\��7,36�HOLPLQDWH�DQ\�FRQVLGHUDWLRQ�RI�LQIODWLRQ�H[SHFWDWLRQV
EHFDXVH�WKHLU�YDOXHV�ULVH�DQG�IDOO�WR�FRXQWHUDFW�FKDQJHV�LQ�SHULRGLF�LQIODWLRQ�UDWHV��,W�LV
SRVVLEOH�WR�ORRN�DW�FXUUHQW�DQG�IXWXUH�7,36�UDWHV�WR�SODFH�D�PDUNHW�YDOXH�RQ�WKH�FXUUHQW�UHDO
UDWH�RI�UHWXUQ�RQ�ERQGV�

7KH�UHDO�UDWH�RI�UHWXUQ�ZLWK�ILQDQFLDO�PDUNHWV�UHSUHVHQWV�WKH�PDUJLQDO�LQYHVWRU¶V�ZLOOLQJQHVV
WR�WUDGH�FRQVXPSWLRQ�RYHU�WLPH��,Q�RWKHU�ZRUGV��ZKHQ�WKH\�JLYH�XS����LQ�VSHQGLQJ�WRGD\�E\
EX\LQJ�D�ERQG��KRZ�PXFK�DGGLWLRQDO�SXUFKDVLQJ�SRZHU�ZLOO�WKH\�UHFHLYH�LQ�WKH�IXWXUH"
&XUUHQW�UDWHV�RQ�7,36�LQGLFDWH�WKDW�WKH�PDUNHW�LV�HVVHQWLDOO\�WUDGLQJ�SXUFKDVLQJ�SRZHU
DFURVV�WLPH�ZLWKRXW�DQ\�UHDO�SUHPLXP�IRU�GHIHUUHG�FRQVXPSWLRQ�IRU�PDWXULWLHV�XS�WR���
\HDUV��3XW�DQRWKHU�ZD\��LQYHVWRUV�DUH�ZLOOLQJ�WR�JLYH�XS�D�GROODU�WRGD\�WR�UHFHLYH�D�GROODU¶V

ZRUWK�RI�LQIODWLRQ�SURWHFWHG�VSHQGLQJ�LQ����\HDUV���7KH\�DUH�ZLOOLQJ�WR�JLYH�XS�D�GROODU�LQ
VSHQGLQJ�WRGD\�WR�UHFHLYH����FHQWV�ZRUWK�RI�VSHQGLQJ�LQ����\HDUV��EDVHG�RQ�WKH�IXWXUH
YDOXH�RI�RQH�GROODU�LQYHVWHG�DW�FXUUHQW����\HDU�7,36�UDWHV�LVVXHG�-DQXDU\�����������

/RZ�\LHOGV�RQ�ERQGV�DSSHDU�WR�EH�WKH�UHVXOW�RI�H[FHVV�GHPDQG�IXHOHG�E\�WKH�GHPRJUDSKLFV
RI�DQ�DJLQJ�SRSXODWLRQ�DQG�WKH�JURZWK�RI�HFRQRPLHV�ZLWK�KLJKHU�DYHUDJH�VDYLQJV�UDWHV
�$UQRWW�DQG�&KDYHV��������$V�SRSXODWLRQV�FRQWLQXH�WR�DJH��LW�LV�OLNHO\�WKDW�GHPDQG�IRU�IL[HG
LQFRPH�VHFXULWLHV�DQG�HTXLWLHV�ZLOO�FRQWLQXH�WR�EH�VWURQJ��%DNVKL�DQG�&KHQ�������
*RYHUQPHQWV�DOVR�KDYH�LQFUHDVHG�WKH�VXSSO\�RI�ERQGV��DGGLQJ�WR�QDWLRQDO�GHEW�DPRQJ
PDQ\�GHYHORSHG�FRXQWULHV�

)HGHUDO�5HVHUYH�&KDLUPDQ�%HQ�%HUQDQNH�UHFHQWO\�QRWHG�WKDW�³NHHSLQJ�LQIODWLRQ�FORVH�WR��
SHUFHQW�ZLOO�OLNHO\�UHTXLUH�UHDO�VKRUW�WHUP�UDWHV��FXUUHQWO\�QHJDWLYH��WR�UHPDLQ�ORZ�IRU�VRPH
WLPH´��%HUQDQNH��������$�GHFRPSRVLWLRQ�RI����\HDU�7UHDVXU\�ERQG�UDWHV�LQGLFDWHV�WKDW
PDUNHWV�DQWLFLSDWH�UHDO�VKRUW�WHUP�UDWHV�RYHU�WKH�QH[W�GHFDGH�WR�EH�QHDU�RU�EHORZ�]HUR�
)HOGVWHLQ��������DUJXHG�WKDW�WKH�)HGHUDO�5HVHUYH�KDV�FRQWULEXWHG�WR�ORZ�QRPLQDO�UDWHV
WKURXJK�RSHQ�PDUNHW�ERQG�SXUFKDVHV��KRZHYHU��DQ\�SRVVLEOH�ULVH�LQ�QRPLQDO�UDWHV��DV�D
UHVXOW��OLNHO\�ZLOO�EH�DFFRPSDQLHG�E\�LQIODWLRQ�UDWKHU�WKDQ�UHDO�\LHOGV��DV�ZHOO�DV�D�GHFOLQH�LQ
UHDO�HTXLW\�UHWXUQV��)HOGVWHLQ��

7KHUH�DOVR�LV�VRPH�GLVSXWH�DERXW�ZKHWKHU�PRQHWDU\�SROLF\�KDV�PXFK�LPSDFW�RQ�QRPLQDO
UDWHV�EHFDXVH�QRPLQDO��DQG�UHDO�����\HDU�JRYHUQPHQW�ERQG�UDWHV�KDYH�EHHQ�QHDUO\
LGHQWLFDO�LQ�WKH�8QLWHG�.LQJGRP��-DSDQ��*HUPDQ\��&DQDGD��DQG�WKH�8QLWHG�6WDWHV�VLQFH
������%HUQDQNH�������

$Q�LQYHVWRU�PD\�UHMHFW�WKH�K\SRWKHVLV�WKDW�GHPRJUDSKLF�DQG�PDFURHFRQRPLF�IDFWRUV�ZLOO
NHHS�UHDO�UDWHV�ORZ��%H\RQG�WKLV��WKHUH�LV�OLWWOH�HPSLULFDO�HYLGHQFH�WKDW�ERQG�\LHOGV�GR�WHQG�WR
UHYHUW�EDFN�WR�WKH�PHDQ��$Q�HDUO\�PRGHO�WKHRU\�RI�ERQG�PHDQ�UHYHUVLRQ�LQWURGXFHG�E\
PDWKHPDWLFLDQ�9DVLFHN��������VXJJHVWV�WKDW�LQWHUHVW�UDWHV�WHQG�WR�ERXQFH�DURXQG�D�PHDQ
KLVWRULFDO�ORQJ�UXQ�WUHQG��7KHUH�DUH�WKUHH�FRPSRQHQWV�RI�WKLV�PRGHO��WKH�ORQJ�UXQ�WUHQG�����%URDGZD\
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LWVHOI��GULIW��DQG�GLVSHUVLRQ��5HWLUHHV�WRGD\�VKRXOG�EH�PRVW�LQWHUHVWHG�LQ�WKH�GULIW�FRQFHSW�
7KLQN�RI�WKH�KLVWRULFDO�LQWHUHVW�UDWH�DYHUDJH�DV�D�PDJQHW�DWWUDFWLQJ�H[WUHPH�LQWHUHVW�UDWHV
EDFN�WR�WKH�FHQWUDO�WHQGHQF\��(DFK�\HDU��LQWHUHVW�UDWHV�YDU\�DFFRUGLQJ�WR�VRPH�UDQGRP
HIIHFW��WKH�VL]H�RI�ZKLFK�LV�SDUW�RI�WKH�SURFHVV�DQG�FDQ�EH�HVWLPDWHG�ZLWK�D�KLVWRULFDO
VWDQGDUG�GHYLDWLRQ��EXW�JHQHUDOO\�PRYH�EDFN�LQ�WKH�GLUHFWLRQ�RI�WKH�PHDQ��7KH�GULIW
FRPSRQHQW�PHDQV�WKDW�WRPRUURZ¶V�LQWHUHVW�UDWHV�DUH�OLNHO\�WR�ORRN�H[DFWO\�OLNH�WRGD\¶V
LQWHUHVW�UDWHV�ZLWKLQ�D�EDQG�RI�UDQGRPQHVV��%XW�WKH�JHQHUDO�GLUHFWLRQ�RI�WKDW�GULIW�LV�OLNHO\
JRLQJ�WR�EH�WRZDUG�WKH�PHDQ��7KH�EHVW�JXHVV�RI�WRPRUURZ¶V�LQWHUHVW�UDWHV�LV�ZKDWHYHU�WKH\
DUH�WRGD\²SOXV�RU�PLQXV�D�FHUWDLQ�DPRXQW�RI�UDQGRP�PRYHPHQW²EXW�LQ�WKH�JHQHUDO
GLUHFWLRQ�RI�WKH�KLVWRULFDO�DYHUDJH�

,Q�D�UHFHQW�UHYLHZ�RI�WKH�HYLGHQFH�RQ�LQWHUHVW�UDWH�PHDQ�UHYHUVLRQ�XVLQJ�����\HDUV�RI�GDWD
DFURVV�IRXU�FRXQWULHV��LQFOXGLQJ�WKH�8QLWHG�6WDWHV��YDQ�GHQ�(QG��������WKHUH�DSSHDUV�WR�EH
OLWWOH�HYLGHQFH�WKDW�ERQGV�FRQVLVWHQWO\�UHYHUW�EDFN�WR�WKHLU�KLVWRULFDO�DYHUDJH�LQ�DQ\
SUHGLFWDEOH�PDQQHU��,Q�RWKHU�ZRUGV��LQWHUHVW�UDWHV�FDQ�EH�KLJKHU�RU�ORZHU�WKDQ�WKH�DYHUDJH
IRU�ORQJ�SHULRGV�DQG�LW�LV�LPSRVVLEOH�WR�SUHGLFW�ZKHQ�WKH\�ZLOO�UHWXUQ�WR�WKH�PHDQ��(YLGHQFH
RI�WKH�SHUVLVWHQFH�RI�QRPLQDO�ERQG�UDWHV�FDQ�EH�IRXQG�E\�VLPSO\�FRPSDULQJ�WKH�UHODWLRQ
EHWZHHQ�FXUUHQW�\LHOGV�DQG�VXEVHTXHQW�UHWXUQV�LQ�WKH�8QLWHG�6WDWHV��)LJXUH���VKRZV�WKH
UHODWLRQVKLS�EHWZHHQ�ERQG�\LHOGV�DQG�WKH�IXWXUH�DYHUDJH�DQQXDOL]HG�UHWXUQ�RQ�ERQGV�XVLQJ
WKH�,EERWVRQ�,QWHUPHGLDWH�7HUP�*RYHUQPHQW�%RQG��,7*%��LQGH[�DV�D�SUR[\�IRU�ERQGV�

7KH�KLVWRULFDO�UHODWLRQ�EHWZHHQ�ERQG�\LHOGV�DQG�WKH�IXWXUH�DYHUDJH�DQQXDOL]HG�UHWXUQ�RQ
ERQGV�KDV�EHHQ�TXLWH�VWURQJ��ZLWK�D�FRHIILFLHQW�RI�GHWHUPLQDWLRQ��5ð��RI����SHUFHQW�IRU
VXEVHTXHQW�ILYH�\HDU�UHWXUQV��DQG����SHUFHQW�IRU�VXEVHTXHQW����\HDU�UHWXUQV��7KLV�PHDQV
WKDW�WKH�\LHOG�RQ�ERQGV�WRGD\�FDQ�GHVFULEH����SHUFHQW�RI�YDULDWLRQ�LQ�WKH�DYHUDJH�DQQXDO����
\HDU�FRPSRXQGHG�ERQG�UHWXUQ��,I�ZH�DVVXPH�D�FXUUHQW�ERQG�\LHOG�RI�����SHUFHQW��ZKLFK�ZDV
WKH�QRPLQDO�\LHOG�RQ�D�ILYH�\HDU�FRQVWDQW�PDWXULW\�QRPLQDO�7UHDVXU\�ERQG�DW�WKH�VWDUW�RI
-DQXDU\��������WKH�DYHUDJH�DQQXDOL]HG�ERQG�UHWXUQ�LV�H[SHFWHG�WR�EH������SHUFHQW�RYHU�WKH�����%URDGZD\
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QH[W�ILYH�\HDUV��DQG�����SHUFHQW�RYHU�WKH�QH[W����\HDUV�XVLQJ�WKH�OLQHDU�UHJUHVVLRQ�PRGHO�LQ
)LJXUH���

7KLV�LV�FRQVLGHUDEO\�OHVV�WKDQ�WKH�DYHUDJH�QRPLQDO�UHWXUQ�RI�����SHUFHQW�IRU�WKH�,7*%�LQGH[
VLQFH�������,W�LV�DOVR�OLNHO\�WR�EH�FRQVLGHUDEO\�OHVV�WKDQ�LQIODWLRQ��DV�WKH�EHVW�HVWLPDWHV�IRU
LQIODWLRQ�FDQ�EH�IRXQG�E\�FRPSDULQJ�FRQVWDQW�PDWXULW\�7UHDVXU\�\LHOGV�DQG�7,36�\LHOGV��$W
WKH�VWDUW�RI�-DQXDU\��WKHVH�EUHDNHYHQ�LQIODWLRQ�UDWHV�ZHUH�����SHUFHQW�RYHU�WKH�QH[W�ILYH
\HDUV��ILYH�\HDU�7UHDVXU\�RI�����SHUFHQW�DQG�ILYH�\HDU�7,36�RI�í����SHUFHQW��DQG�����SHUFHQW
RYHU�WKH�QH[W����\HDUV�����\HDU�7UHDVXU\�RI�����SHUFHQW�DQG����\HDU�7,36�RI�í����SHUFHQW��

:KLOH�LQFUHDVLQJ�ERQG�\LHOGV�ZRXOG�UHVXOW�LQ�KLJKHU�UHWXUQV�IRU�QHZ�ERQG�LQYHVWRUV��LW�ZRXOG
QHJDWLYHO\�DIIHFW�WKRVH�FXUUHQWO\�KROGLQJ�ERQGV��2QH�PHWKRG�WR�DSSUR[LPDWH�WKH�LPSDFW�RI�D
FKDQJH�LQ�LQWHUHVW�UDWHV�RQ�WKH�SHUFHQWDJH�FKDQJH�LQ�WKH�SULFH�RI�D�ERQG�LV�WR�PXOWLSO\�WKH
ERQG¶V�GXUDWLRQ�E\�WKH�SHUFHQWDJH�FKDQJH�LQ�LQWHUHVW�UDWHV�WLPHV�QHJDWLYH�RQH��)RU
H[DPSOH��LI�LQWHUHVW�UDWHV�LQFUHDVH�E\���SHUFHQW��D�ERQG�ZLWK�D�GXUDWLRQ�VWDWLVWLF�RI�ILYH�\HDUV
�WKH�DSSUR[LPDWH�FXUUHQW�GXUDWLRQ�RI�WKH�%DUFOD\V�$JJUHJDWH�%RQG�,QGH[��ZRXOG�GHFUHDVH�LQ
YDOXH�E\����SHUFHQW��7KH�LPSDFW�RQ�ERQGV�ZLWK�ORQJHU�GXUDWLRQV��IRU�H[DPSOH�����\HDUV�
REYLRXVO\�ZRXOG�EH�HYHQ�PRUH�H[WUHPH�

5HWXUQ�$VVXPSWLRQ�6HQVLWLYLW\
7R�LOOXVWUDWH�WKH�VHQVLWLYLW\�RI�IDLOXUH�UDWHV�WR�FKDQJHV�LQ�\LHOG�DVVXPSWLRQV��IDLOXUH�UDWHV
XVLQJ�FXUUHQW�PDUNHW�\LHOGV�DUH�VKRZQ�LQ�)LJXUH����8VLQJ�KLVWRULFDO�GDWD��%HQJHQ�������
VKRZHG�WKDW�WKH���SHUFHQW�UXOH�KDG�DOZD\V�ZRUNHG�LQ�RYHUODSSLQJ����\HDU�KLVWRULFDO�SHULRGV
XVLQJ�DQ�DVVHW�DOORFDWLRQ�RI����SHUFHQW�ODUJH�FDSLWDOL]DWLRQ�VWRFNV�DQG����SHUFHQW
LQWHUPHGLDWH�WHUP��ILYH�\HDU��ERQGV�

:LWK�0RQWH�&DUOR�VLPXODWLRQV�EDVHG�RQ�WKH�VDPH�KLVWRULFDO�GDWD��WKH�LQFUHDVLQJ�QXPEHU�RI
VLPXODWHG�UXQV��FRPSDUHG�WR�WKH����UROOLQJ����\HDU�KLVWRULFDO�SHULRGV�QRZ�DYDLODEOH�VLQFH
������WHQG�WR�UHVXOW�LQ�D�IDLOXUH�UDWH²WKH�SHUFHQWDJH�RI�FDVHV�LQ�ZKLFK�ZLWKGUDZDOV�DUH�QRW
VXVWDLQDEOH�IRU����\HDUV²RI�DERXW���SHUFHQW�IRU�WKH�VDPH�UHWLUHPHQW�VWUDWHJ\��3IDX�����F��
7KHVH�0RQWH�&DUOR�VLPXODWLRQV�DUH�EDVHG�RQ�DYHUDJH�UHDO�ERQG�UHWXUQV�RI�����SHUFHQW�DQG
DYHUDJH�UHDO�VWRFN�UHWXUQV�RI�����SHUFHQW��,I�ERQG�DQG�VWRFN�UHWXUQV�DUH�DGMXVWHG�GRZQZDUG
E\�����SHUFHQW��WKLV�PDLQWDLQV�WKH�VDPH�KLVWRULFDO�DYHUDJH�SUHPLXP�WKDW�VWRFNV�HDUQHG�RYHU
ERQGV���WKH�IDLOXUH�UDWH�MXPSV�WR����SHUFHQW��$QG�ZKHQ�ERQG�UHWXUQV�DUH�FDOLEUDWHG�WR�WKH
-DQXDU\������UHDO�\LHOGV�RIIHUHG�RQ�ILYH�\HDU�7,36��WR�EH�FRQVLVWHQW�ZLWK�SULRU�VWXGLHV�WKDW
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XVH�EDFNZDUG�ORRNLQJ�ILYH�\HDU�ERQG�UHWXUQV��ZKLOH�PDLQWDLQLQJ�WKH�KLVWRULFDO�HTXLW\
SUHPLXP��WKH�IDLOXUH�UDWH�MXPSV�WR����SHUFHQW�

$OWKRXJK�IXWXUH�ERQG�UHWXUQV�DUH�UDQGRP��WKH�KLVWRULFDO�UHODWLRQ�EHWZHHQ�FXUUHQW�DQG�IXWXUH
ERQG�\LHOGV�VXJJHVWV�WKDW�WKH���SHUFHQW�UXOH�FDQQRW�EH�WUHDWHG�DV�D�VDIH�LQLWLDO�ZLWKGUDZDO
UDWH�LQ�WRGD\¶V�ORZ�LQWHUHVW�UDWH�HQYLURQPHQW�

1H[W��ZH�GLVFXVV�WKH�LPSOLFDWLRQV�RI�WKH�VHFRQG�VFHQDULR��ZKLFK�LV�WKDW�RI�ERQG�\LHOGV
LQFUHDVLQJ�LQ�WKH�IXWXUH��DOORZLQJ�KLJKHU�VXVWDLQDEOH�ZLWKGUDZDOV�WRGD\��7R�GR�WKLV��ZH
VLPXODWHG�WKH�LPSDFW�RI�DQ�LQFUHDVH�LQ�UHDO�UDWHV�WR�WKHLU�KLVWRULFDO�DYHUDJH��%XW�EHFDXVH�RI
VHTXHQFH�RI�UHWXUQV�ULVN��UHVHDUFK�VKRZV�WKDW�D�IXWXUH�FOLPE�LQ�UHDO�LQWHUHVW�UDWHV�LV�QRW�DV
SURPLVLQJ�DV�RQH�PLJKW�VXVSHFW��,I�UHDO�ERQG�UHWXUQV�FHQWHU�DURXQG�í����SHUFHQW�IRU���
\HDUV�DQG�WKHQ�UHYHUW�WR�WKH�KLVWRULFDO�����SHUFHQW�DYHUDJH��WKH�IDLOXUH�UDWH�GURSV�IURP���
SHUFHQW�WR����SHUFHQW��,QWHUHVWLQJO\��LI�WKH�LQWHUHVW�UDWH�UHYHUVLRQ�KDSSHQV�LQ�ILYH�\HDUV��WKH
IDLOXUH�UDWH�LV�VWLOO����SHUFHQW��,Q�ERWK�FDVHV��WKHVH�IDLOXUH�UDWHV�DUH�VLJQLILFDQWO\�KLJKHU�WKDQ
ZKHQ�XVLQJ�KLVWRULFDO�DYHUDJHV�IRU�WKH�HQWLUH�UHWLUHPHQW�SHULRG��7KHVH�IDLOXUH�UDWH�HVWLPDWHV
DUH�UHDOO\�EHVW�FDVH�VFHQDULRV�IRU�D�IXWXUH�LQWHUHVW�UDWH�ULVH��DV�WKH\�GR�QRW�LQFRUSRUDWH�DQ\
FDSLWDO�ORVVHV�WKDW�PDQ\�UHWLUHHV�ZRXOG�H[SHULHQFH�RQ�WKHLU�PHGLXP��DQG�ORQJ�WHUP�ERQG
KROGLQJV�LI�UHDO�LQWHUHVW�UDWHV�ZHUH�WR�VXGGHQO\�ULVH�E\���SHUFHQW�

$VVXPLQJ�WKDW�LQWHUHVW�UDWHV�ZLOO�ULVH�LQ�WKH�PHGLXP�WHUP�LV�QRW�D�YDOLG�MXVWLILFDWLRQ�IRU�XVLQJ
KLVWRULFDO�DYHUDJHV�ZKHQ�VLPXODWLQJ�UHWLUHPHQW�RXWFRPHV��EHFDXVH�DVVHW�UHWXUQV�GXULQJ�WKH
ILUVW�IHZ�\HDUV�RI�UHWLUHPHQW�KDYH�DQ�RYHUZKHOPLQJ�LPSDFW�RQ�HYHQWXDOO\�UXQQLQJ�RXW�RI
PRQH\��%HORZ�DYHUDJH�UHWXUQV�FDXVH�UHWLUHHV�WR�FRQVXPH�D�ODUJHU�SHUFHQWDJH�RI�WKHLU
SRUWIROLRV�HDUOLHU�LQ�UHWLUHPHQW��OHDYLQJ�IHZHU�DVVHWV�DYDLODEOH�ZLWK�ZKLFK�WR�FDSWXUH�DQ\
VXEVHTXHQW�PDUNHW�UHERXQGV��7KLV�LV�ZK\�%HQJHQ��������IRXQG�WKDW�WKH�VDIH�ZLWKGUDZDO
UDWH�LV�OHVV�WKDQ�WKH�DYHUDJH�SRUWIROLR�UHWXUQ��3IDX������E��HVWLPDWHG�WKDW�WKH�FXPXODWLYH
SRUWIROLR�UHWXUQV�DQG�LQIODWLRQ�LQ�WKH�ILUVW����\HDUV�RI�UHWLUHPHQW�H[SODLQ�DERXW����SHUFHQW�RI
ILQDO�UHWLUHPHQW�RXWFRPHV�

6DIH�:LWKGUDZDO�5DWH�6WXGLHV
,W�LV�SRVVLEOH�WR�FODVVLI\�H[LVWLQJ�ZLWKGUDZDO�UDWH�VWXGLHV�LQWR�VHYHUDO�FDWHJRULHV��)LUVW�DUH
VWXGLHV�WKDW�XVH�RYHUODSSLQJ�SHULRGV�IURP�KLVWRULFDO�GDWD��7KH�PRVW�FRPPRQ�KLVWRULFDO�GDWD
DUH�,EERWVRQ�$VVRFLDWHV¶�6WRFNV��%RQGV��%LOOV��DQG�,QIODWLRQ��6%%,��GDWD�IRU�WRWDO�UHWXUQV�LQ
8�6��ILQDQFLDO�PDUNHWV�VLQFH�������6WXGLHV�RI�WKLV�QDWXUH�WHQG�WR�VXSSRUW�D�UHODWLYHO\�KLJK
VWRFN�DOORFDWLRQ�LQ�UHWLUHPHQW�DQG�WHQG�WR�SURYLGH�WKH�VWURQJHVW�VXSSRUW�IRU�WKH�VDIHW\�RI�WKH
��SHUFHQW�UXOH��)RU�LQVWDQFH��WKH�VHPLQDO�%HQJHQ��������SDSHU�FRQFOXGHV�WKDW�UHWLUHHV�LQ�DOO
KLVWRULFDO�FLUFXPVWDQFHV�FRXOG�VDIHO\�ZLWKGUDZ���SHUFHQW�RI�WKHLU�DVVHWV�DW�UHWLUHPHQW�DQG
DGMXVW�WKLV�DPRXQW�IRU�LQIODWLRQ�LQ�VXEVHTXHQW�\HDUV�IRU�D����\HDU�UHWLUHPHQW��8VLQJ�WKH�6	3
����DQG�,7*%�LQGH[��KH�GHWHUPLQHG�WKDW�UHWLUHHV�DUH�EHVW�VHUYHG�ZLWK�D�VWRFN�DOORFDWLRQ
EHWZHHQ����SHUFHQW�DQG����SHUFHQW��FRQFOXGLQJ�³VWRFN�DOORFDWLRQV�EHORZ����SHUFHQW�DQG
DERYH����SHUFHQW�DUH�FRXQWHUSURGXFWLYH�´��%HQJHQ�����������

$�VHFRQG�DSSURDFK�WR�VWXG\LQJ�ZLWKGUDZDO�UDWHV�LV�WR�XVH�0RQWH�&DUOR�VLPXODWLRQV�WKDW�DUH
SDUDPHWHUL]HG�WR�WKH�VDPH�GDWD�XVHG�LQ�KLVWRULFDO�VLPXODWLRQV��7KLV�FDQ�EH�GRQH�HLWKHU�E\
UDQGRPO\�GUDZLQJ�SDVW�UHWXUQV�IURP�WKH�KLVWRULFDO�GDWD�WR�FRQVWUXFW����\HDU�VHTXHQFHV�RI
UHWXUQV�LQ�D�SURFHVV�NQRZQ�DV�ERRWVWUDSSLQJ��RU�E\�VLPXODWLQJ�UHWXUQV�IURP�D�GLVWULEXWLRQ
�XVXDOO\�D�QRUPDO�RU�ORJQRUPDO�GLVWULEXWLRQ��WKDW�PDWFKHV�WKH�KLVWRULFDO�SDUDPHWHUV�IRU�DVVHW
UHWXUQV��VWDQGDUG�GHYLDWLRQV��DQG�FRUUHODWLRQV��7KLV�VLPXODWLRQ�DSSURDFK�KDV�WKH�DGYDQWDJH
RI�DOORZLQJ�IRU�D�JUHDWHU�YDULHW\�RI�VFHQDULRV�WKDQ�WKH�UDWKHU�OLPLWHG�YDULHW\�KLVWRULFDO�GDWD
FDQ�SURYLGH��0RQWH�&DUOR�VLPXODWLRQ�VWXGLHV�XVXDOO\�VKRZ�VOLJKWO\�KLJKHU�IDLOXUH�UDWHV�IRU
VWRFN�DOORFDWLRQV�LQ�WKH����SHUFHQW�WR����SHUFHQW�UDQJH��$W�WKH�VDPH�WLPH��LI�SDVW�UHWXUQV�GR
QRW�UHIOHFW�WKH�GLVWULEXWLRQV�IRU�IXWXUH�UHWXUQV��IRU�H[DPSOH��LI�WKH�PHDQ�UHWXUQ�RQ�DVVHWV�LV
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ORZHU��WKHQ�WKHVH�0RQWH�&DUOR�VLPXODWLRQV�ZLOO�RYHUHVWLPDWH�WKH�VXVWDLQDELOLW\�RI�YDULRXV
ZLWKGUDZDO�UDWHV�

:H�IROORZHG�D�WKLUG�DSSURDFK��ZKLFK�LV�WR�EDVH�0RQWH�&DUOR�VLPXODWLRQV�RQ�FXUUHQW�PDUNHW
FRQGLWLRQV�UDWKHU�WKDQ�XVLQJ�KLVWRULFDO�DYHUDJHV��7KLV�DSSURDFK�UHGXFHV�WKH�UHTXLUHPHQW�IRU
IRUHFDVWLQJ�VNLOO��$V�LOOXVWUDWHG�LQ�)LJXUH����WKHUH�LV�VWURQJ�HYLGHQFH�WKDW�FXUUHQW�ERQG�\LHOGV
FRQVLVWHQWO\�H[SODLQ�IXWXUH�ERQG�UHWXUQV��%HFDXVH�FXUUHQW�LQWHUPHGLDWH�WHUP�UHDO�ERQG
\LHOGV�DUH���SHUFHQW�OHVV�WKDQ�WKH�KLVWRULFDO�DYHUDJH�XVHG�LQ�SUHYLRXV�0RQWH�&DUOR�VWXGLHV�
D�FDXWLRXV�UHWLUHH�PXVW�SODQ�IRU�ORZHU�ERQG�DQG�VWRFN�UHWXUQV�LQ�WKH�IXWXUH��HYHQ�LI�WKH�HTXLW\
SUHPLXP�IRU�VWRFNV�PDLQWDLQV�LWV�KLVWRULFDO�DYHUDJH�

6RPH�SUHYLRXV�VWXGLHV�FRQVLGHU�DVVHW�UHWXUQV�WKDW�DUH�EDVHG�RQ�FXUUHQW�PDUNHW�LQGLFDWRUV
UDWKHU�WKDQ�RQ�KLVWRULFDO�DYHUDJHV��%ODQFKHWW�DQG�%ODQFKHWW��������PDGH�WKH�SRLQW�WKDW
IXWXUH�UHWXUQV�IRU�D�������SRUWIROLR�FRXOG�EH�RQH�RU�WZR�SHUFHQWDJH�SRLQWV�OHVV�WKDQ�KLVWRULFDO
DYHUDJHV��7KH\�VKRZHG�KRZ�SRUWIROLR�IDLOXUH�UDWHV�UHODWH�WR�FKDQJHV�LQ�ERWK�WKH�DVVXPHG
UHWXUQ�DQG�VWDQGDUG�GHYLDWLRQ�

.LWFHV��������H[SODLQHG�KRZ�VXVWDLQDEOH�ZLWKGUDZDO�UDWHV�FDQ�EH�OLQNHG�WR�VWRFN�PDUNHW
YDOXDWLRQ�OHYHOV��DQG�3IDX������D��GHPRQVWUDWHG�KRZ�VXVWDLQDEOH�ZLWKGUDZDO�UDWHV�FDQ�EH
H[SODLQHG�IDLUO\�ZHOO�ZLWK�D�UHJUHVVLRQ�PRGHO�XVLQJ�VWRFN�PDUNHW�YDOXDWLRQV��GLYLGHQG�\LHOGV�
DQG�ERQG�\LHOGV�DW�WKH�UHWLUHPHQW�GDWH��3IDX��������SURYLGHG�D�IUDPHZRUN�IRU�SODQQHUV�WR
GHYHORS�WKHLU�RZQ�HVWLPDWHV�IRU�VDIH�ZLWKGUDZDO�UDWHV�EDVHG�RQ�WKHLU�RZQ�FDSLWDO�PDUNHW
H[SHFWDWLRQV�DQG�DVVHW�FODVV�FKRLFHV�

0HWKRGRORJ\�DQG�'DWD
7KH�PD[LPXP�VXVWDLQDEOH�ZLWKGUDZDO�UDWH��06:5��LV�WKH�KLJKHVW�ZLWKGUDZDO�UDWH�WKDW
ZRXOG�KDYH�SURYLGHG�D�VXVWDLQHG�UHDO�LQFRPH�RYHU�D�JLYHQ�UHWLUHPHQW�GXUDWLRQ��$W�WKH
EHJLQQLQJ�RI�WKH�ILUVW�\HDU�RI�UHWLUHPHQW��DQ�LQLWLDO�ZLWKGUDZDO�LV�PDGH�HTXDO�WR�WKH�VSHFLILHG
ZLWKGUDZDO�UDWH�PXOWLSOLHG�E\�DFFXPXODWHG�ZHDOWK��5HPDLQLQJ�DVVHWV�WKHQ�JURZ�RU�VKULQN
DFFRUGLQJ�WR�WKH�DVVHW�UHWXUQV�IRU�WKH�\HDU��$W�WKH�HQG�RI�WKH�\HDU��WKH�UHPDLQLQJ�SRUWIROLR
ZHDOWK�LV�UHEDODQFHG�WR�WKH�WDUJHW�DVVHW�DOORFDWLRQ��,Q�VXEVHTXHQW�\HDUV��WKH�ZLWKGUDZDO
DPRXQW�DGMXVWV�E\�WKH�SUHYLRXV�\HDU¶V�LQIODWLRQ�UDWH�DQG�WKH�RUGHU�RI�SRUWIROLR�WUDQVDFWLRQV�LV
UHSHDWHG�

:LWKGUDZDOV�DUH�PDGH�DW�WKH�VWDUW�RI�HDFK�\HDU��:LWKGUDZDO�DPRXQWV�DUH�QRW�DIIHFWHG�E\
DVVHW�UHWXUQV��VR�WKH�ZLWKGUDZDO�DPRXQW�DV�D�SHUFHQWDJH�RI�UHPDLQLQJ�DVVHWV�ZLOO�YDU\�IURP
\HDU�WR�\HDU�DV�WKH�SRUWIROLR�IOXFWXDWHV�RYHU�WKH�UHWLUHPHQW�SHULRG��,I�WKH�ZLWKGUDZDO�SXVKHV
WKH�DFFRXQW�EDODQFH�WR�]HUR��WKH�ZLWKGUDZDO�UDWH�ZDV�WRR�KLJK�DQG�WKH�SRUWIROLR�IDLOHG��7KH
06:5�LV�WKH�KLJKHVW�UDWH�WKDW�VXFFHHGV��7D[HV�DUH�QRW�VSHFLILFDOO\�LQFRUSRUDWHG�DQG�DQ\
WD[HV�ZRXOG�QHHG�WR�EH�SDLG�IURP�WKH�DQQXDO�ZLWKGUDZDOV��7R�EH�FRQVLVWHQW�ZLWK�%HQJHQ¶V
�������RULJLQDO�VWXG\��ZH�GLG�QRW�LQFRUSRUDWH�IHHV��VXJJHVWLQJ�WKDW�RXU�UHVXOWV�DUH�PRUH
RSWLPLVWLF�WKDQ�RWKHUZLVH�ZRXOG�EH�WKH�FDVH��0RQWH�&DUOR�VLPXODWLRQV�ZHUH�SHUIRUPHG�XVLQJ
D�ORJQRUPDO�GLVWULEXWLRQ�IRU�����UHWXUQ�

7R�FRQVLGHU�KRZ�FDSLWDO�PDUNHW�H[SHFWDWLRQV�DIIHFW�ZLWKGUDZDO�UDWHV�DQG�DVVHW�DOORFDWLRQ�
SODQQHUV�FDQ�LGHQWLI\�WKH�H[SHFWHG�UHDO�DULWKPHWLF�UHWXUQV��VWDQGDUG�GHYLDWLRQV��DQG
FRUUHODWLRQV�EHWZHHQ�DVVHWV�WKDW�WKH\�LQWHQG�WR�LQFOXGH�LQ�WKHLU�FOLHQWV¶�SRUWIROLRV��)UHTXHQWO\�
VWXGLHV�DUH�EDVHG�RQ�KLVWRULFDO�GDWD�SDUDPHWHUV��7DEOH���SURYLGHV�WKLV�LQIRUPDWLRQ�IRU�ODUJH�
FDS�VWRFNV��JRYHUQPHQWV�ERQGV��DQG�7UHDVXU\�ELOOV�IRU�WKH�\HDUV������WR������
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2XU�VLPXODWLRQV�LQYHVWLJDWH�WKH�LPSDFW�RI�FXUUHQW�PDUNHW�FRQGLWLRQV��ZLWK�H[SHFWHG�UHWXUQV
DGMXVWHG�IRU�WKH�PRVW�UHFHQW�\LHOG�RQ�ILYH�\HDU�7,36��D�UHDO�DVVHW�ZLWK�WKH�VDPH�PDWXULW\�DV
WKH�,7*%�LQGH[��7KH�VHOHFWLRQ�RI�ERQG�\LHOGV�ZLWK�D�ILYH�\HDU�GXUDWLRQ�LV�FRQVLVWHQW�ZLWK�WKH

DSSURDFK�WDNHQ�LQ�WKH�RULJLQDO�%HQJHQ��������VWXG\��

2XU�DVVXPSWLRQ�WKDW�ULVN�IUHH�ERQG�UDWHV�DUH�ORZHU�WKDQ�WKH�KLVWRULFDO�DYHUDJH�DOVR�DIIHFWV
HVWLPDWHV�RI�UHDO�HTXLW\�\LHOGV��DV�VWRFN�UHWXUQV�DUH�D�FRPELQDWLRQ�RI�UHDO�ULVN�IUHH�UHWXUQV
DQG�D�ULVN�SUHPLXP�DFFRUGLQJ�WR�WKH�FDSLWDO�DVVHW�SULFLQJ�PRGHO��&$30���7KH�KLVWRULFDO�UHDO
DYHUDJH�HTXLW\�UHWXUQ�RI�����SHUFHQW�FDQ�EH�VHHQ�DV�D�FRPELQDWLRQ�RI�WKH�UHDO�UHWXUQ�RQ�ULVN�
IUHH�DVVHWV������SHUFHQW��DQG�WKH�HTXLW\�SUHPLXP������SHUFHQW�PLQXV�����SHUFHQW��RU����
SHUFHQW���&XUUHQW�ULVN�IUHH�UHDO�\LHOGV�IURP�7,36�DUH�í����SHUFHQW��,I�WKH�VDPH���SHUFHQW�ULVN
SUHPLXP�LV�SURMHFWHG�IRU�VWRFNV��WKHQ�WKH�SURMHFWHG�QHW�UHDO�UHWXUQ�IURP�HTXLW\�LQYHVWPHQWV

LV�����SHUFHQW���,I�QR�UHDO�UHWXUQ�RQ�ULVN�IUHH�DVVHWV�LV�SURMHFWHG��WKHQ�WKH�HTXLW\�SUHPLXP
ZRXOG�EH���SHUFHQW�

,Q�DGGLWLRQ�WR�PDLQWDLQLQJ�WKH�VDPH�UHWXUQ�DVVXPSWLRQV�WKURXJKRXW�UHWLUHPHQW��ZH�ZLOO
FRQVLGHU�FDVHV�LQ�ZKLFK�FXUUHQW�PDUNHW�FRQGLWLRQV�GHILQH�WKH�UHWXUQV�IRU�WKH�ILUVW�SDUW�RI
UHWLUHPHQW��DQG�WKHQ�UHWXUQV�UHYHUW�EDFN�WR�WKHLU�KLVWRULFDO�DYHUDJHV�ODWHU�LQ�UHWLUHPHQW��6XFK
PRGLILFDWLRQV�PDNH�VHQVH��EHFDXVH�LW�LV�UDWKHU�XQOLNHO\�WKDW�í����SHUFHQW�ZRXOG�FRQWLQXH�DV
WKH�DYHUDJH�LQWHUHVW�UDWH�IRU�ILYH�\HDU�7,36�RYHU�DQ�HQWLUH����\HDU�SHULRG��7KH�SXUSRVH�RI
GRLQJ�WKLV�LV�WR�LQYHVWLJDWH�WKH�UROH�RI�VHTXHQFH�RI�UHWXUQV�ULVN��DQG�ZKHWKHU�IDLOXUH�UDWHV�ZLOO
LQFUHDVH�GUDPDWLFDOO\�HYHQ�LI�KLVWRULFDO�DYHUDJHV�UHWXUQ�LQ�ILYH�RU����\HDUV��7KHVH�HVWLPDWHV
ZRXOG�UHDOO\�EH�WKH�EHVW�FDVH�VFHQDULRV��EHFDXVH�DQ\�LQFUHDVH�LQ�LQWHUHVW�UDWHV�OLNHO\�ZLOO
UHVXOW�LQ�FDSLWDO�ORVVHV�IRU�ERQG�KROGLQJV�WKDW�DUH�QRW�FRQVLGHUHG�LQ�WKH�DQDO\VLV�

5HVXOWV
)LJXUH���RQ�SDJH����VXPPDUL]HV�WKH�PDLQ�UHVXOWV�IURP�WKLV�VWXG\��7DEOH���SURYLGHV�PRUH
GHWDLOHG�LQIRUPDWLRQ�DERXW�IDLOXUH�UDWHV�IRU�LQIODWLRQ�DGMXVWHG�ZLWKGUDZDOV�VHW�HTXDO�WR��
SHUFHQW�RI�UHWLUHPHQW�GDWH�DVVHWV��WKH���SHUFHQW�UXOH��RYHU�D����\HDU�SHULRG�XVLQJ�VHYHUDO
GLIIHUHQW�DVVHW�DOORFDWLRQV�DQG�FDSLWDO�PDUNHW�H[SHFWDWLRQV��7KH�VWRFN�DOORFDWLRQV�VKRZQ�LQ
7DEOH���LQFOXGH����SHUFHQW�����SHUFHQW��DQG����SHUFHQW��:LWK�WKH�KLVWRULFDO�GDWD��IDLOXUH
UDWHV�UDQJH�EHWZHHQ���SHUFHQW�DQG���SHUFHQW�
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7KH�PRVW�VLJQLILFDQW�UHVXOW�RI�WKLV�UHVHDUFK��KRZHYHU��LV�KRZ�GUDPDWLFDOO\�IDLOXUH�UDWHV�FDQ
LQFUHDVH�ZKHQ�UHWXUQ�DVVXPSWLRQV�DUH�UHGXFHG��)RU�LQVWDQFH��UHWXUQ�DVVXPSWLRQV�IRU�D
SRSXODU�ILQDQFLDO�SODQQLQJ�VRIWZDUH�SURJUDP�LQFOXGH�DYHUDJH�UHDO�ERQG�UHWXUQV�RI�����
SHUFHQW�DQG�DYHUDJH�UHDO�VWRFN�UHWXUQV�RI�����SHUFHQW��:LWK�WKHVH�DVVXPSWLRQV��WKH�IDLOXUH
UDWHV�IRU�WKH�VHOHFWHG�DVVHW�DOORFDWLRQV�UDQJH�IURP����SHUFHQW�WR����SHUFHQW��0RYLQJ�FORVHU
WR�FXUUHQW�FRQGLWLRQV��LI�UHDO�ERQG�UHWXUQV�DUH�DVVXPHG�WR�EH���SHUFHQW�DQG�WKH�KLVWRULFDO
HTXLW\�SUHPLXP��IDLOXUH�UDWHV�DUH����SHUFHQW�IRU����SHUFHQW�VWRFNV�����SHUFHQW�IRU���
SHUFHQW�VWRFNV��DQG����SHUFHQW�IRU����SHUFHQW�VWRFNV��$QG�FRQVLGHULQJ�WKH�KLVWRULFDO�HTXLW\
SUHPLXP�FRQQHFWHG�WR�FXUUHQW�UHDO�ERQG�\LHOGV��ZH�HVWLPDWH�IDLOXUH�UDWHV�IRU�WKH���SHUFHQW
UXOH�RI����SHUFHQW�IRU����SHUFHQW�VWRFNV�����SHUFHQW�IRU����SHUFHQW�VWRFNV��DQG����SHUFHQW
IRU����SHUFHQW�VWRFNV�

1H[W�LQ�7DEOH���DUH�WKH�UHVXOWV�LI�7,36�DYHUDJH�í����SHUFHQW�IRU�ILYH�\HDUV�DQG�WKHQ�LQFUHDVH
WR�����SHUFHQW�IRU�WKH�VXEVHTXHQW����\HDUV��ZLWK�FRUUHVSRQGLQJ�DGMXVWPHQWV�IRU�VWRFNV�WR
PDLQWDLQ�WKH�VDPH�HTXLW\�SUHPLXP���WR�LOOXVWUDWH�WKH�PDUNHW�SULFLQJ�IRU�LQWHUHVW�UDWHV�EDVHG
RQ�WKH�FXUUHQW����\HDU�7,36�\LHOG�RI�����SHUFHQW��)DLOXUH�UDWHV�IRU�WKH�WKUHH�VWRFN�DOORFDWLRQV
DUH����SHUFHQW�����SHUFHQW��DQG����SHUFHQW�

7KH�ILQDO�WZR�VHWV�RI�DVVXPSWLRQV�LQ�7DEOH���EHJLQ�ZLWK�FXUUHQW�PDUNHW�FRQGLWLRQV�DQG�DGMXVW
XSZDUG�WR�KLVWRULFDO�DYHUDJHV�ODWHU�LQ�UHWLUHPHQW��,Q�WKH�ILUVW�H[DPSOH��KLVWRULFDO�DYHUDJHV
JXLGH�WKH�VLPXODWLRQV�DIWHU����\HDUV��,Q�WKLV�FDVH��IDLOXUH�UDWHV�UDQJH�IURP����SHUFHQW�WR���
SHUFHQW�IRU�WKH�VHOHFWHG�DVVHW�DOORFDWLRQV�

,Q�WKH�ILQDO�H[DPSOH��KLVWRULFDO�DYHUDJHV�UHWXUQ�DIWHU�ILYH�\HDUV��,Q�WKLV�FDVH��IDLOXUH�UDWHV
UDQJH�IURP����SHUFHQW�WR����SHUFHQW�IRU�WKH�VHOHFWHG�DVVHW�DOORFDWLRQV��$V�PHQWLRQHG
HDUOLHU��WKHVH�DUH�UHDOO\�EHVW�FDVH�VFHQDULRV�WKDW�GR�QRW�DFFRXQW�IRU�DGGLWLRQDO�SRWHQWLDO
PDUNHW�ORVVHV�ZKHQ�LQWHUHVW�UDWHV�ULVH��<HW��HYHQ�LI�FXUUHQW�PDUNHW�FRQGLWLRQV�RQO\�GHILQHG
WKH�ILUVW�ILYH�\HDUV�RI�UHWLUHPHQW��IDLOXUH�UDWHV�DUH�VWLOO�GUDPDWLFDOO\�KLJKHU�WKDQ�ZKHQ�WKH
KLVWRULFDO�DYHUDJHV�GHILQH�WKH�HQWLUH�UHWLUHPHQW�

1H[W��)LJXUH���SURYLGHV�D�PRUH�GHWDLOHG�LQYHVWLJDWLRQ�RI�WKH�IDLOXUH�UDWHV�RYHU�D����\HDU
UHWLUHPHQW�IRU�D�YDULHW\�RI�DVVHW�DOORFDWLRQV�DQG�ZLWKGUDZDO�UDWHV�XVLQJ�PDUNHW�FRQGLWLRQ
DVVXPSWLRQV�RI�D�í����SHUFHQW�DYHUDJH�UHDO�ERQG�UHWXUQ�DQG�WKH�KLVWRULFDO�HTXLW\�SUHPLXP�
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6TXDUHV�DUH�VKRZQ�DW�WKH�DVVHW�DOORFDWLRQV�WKDW�PLQLPL]H�WKH�IDLOXUH�UDWH�IRU�HDFK
ZLWKGUDZDO�UDWH��:LWK�WKHVH�DVVXPSWLRQV��HYHQ�D���SHUFHQW�ZLWKGUDZDO�UDWH�KDV�D�PRUH�WKDQ
���SHUFHQW�IDLOXUH�UDWH�IRU�DOO�DVVHW�DOORFDWLRQV��7KHVH�UHVXOWV�PHDVXUH�WKH�SUREDELOLW\�RI
IDLOXUH�UDWKHU�WKDQ�WKH�PDJQLWXGH�RI�IDLOXUH��DQG�ZLWK�D���SHUFHQW�ZLWKGUDZDO�UDWH��WKH
SUREDELOLW\�RI�IDLOXUH�LV�PLQLPL]HG�ZLWK�����SHUFHQW�VWRFNV��7KDW�IDLOXUH�UDWH�LV����SHUFHQW�
)RU�D�FRQVHUYDWLYH�FOLHQW�ZLWK�OHVV�WKDQ����SHUFHQW�VWRFNV��IDLOXUH�UDWHV�DUH�PRUH�WKDQ���
SHUFHQW��7KH�KLVWRULFDO�PDUNHW�HQYLURQPHQW�LQ�WKH�8QLWHG�6WDWHV�FRQWULEXWHG�JUHDWO\�WR�WKH
LGHD�WKDW�D���SHUFHQW�ZLWKGUDZDO�UDWH�LQ�UHWLUHPHQW�LV�VXIILFLHQWO\�FRQVHUYDWLYH�WR�SUHYHQW
DVVHW�GHSOHWLRQ��)RUZDUG�ORRNLQJ�HVWLPDWHV�XVLQJ�D�VLPLODU�PHWKRGRORJ\�VXJJHVW�WKDW�WKH��
SHUFHQW�UXOH�VKRXOG�QRW�FRQWLQXH�WR�EH�WUHDWHG�DV�VDIH�

)ROORZLQJ�WKH�PHWKRGRORJ\�RXWOLQHG�LQ�3IDX��������ZKR�XVHG�KLVWRULFDO�DYHUDJHV��D����\HDU
UHWLUHPHQW��DQG����SHUFHQW�DFFHSWDEOH�IDLOXUH�UDWH��WKH�PD[LPXP�VXVWDLQDEOH�ZLWKGUDZDO
UDWH�ZDV�����SHUFHQW�ZLWK�DQ�DVVHW�DOORFDWLRQ�RI����SHUFHQW�VWRFNV�DQG����SHUFHQW�ERQGV�
:KHQ�XVLQJ�FXUUHQW�PDUNHW�FRQGLWLRQV�RI�D�í����SHUFHQW�UHDO�ERQG�UHWXUQ�DQG�WKH�KLVWRULFDO
HTXLW\�SUHPLXP��WKH�PD[LPXP�VXVWDLQDEOH�ZLWKGUDZDO�UDWH�ZRXOG�GURS�WR�����SHUFHQW�ZLWK
DQ�DOPRVW�LGHQWLFDO�RSWLPDO�DVVHW�DOORFDWLRQ��7KLV�ZLWKGUDZDO�UDWH�LV�����SHUFHQW�OHVV�WKDQ
IRXQG�ZLWK�KLVWRULFDO�DYHUDJHV�

&RQFOXVLRQ
(VWLPDWLQJ�D�ZLWKGUDZDO�UDWH�IURP�UHWLUHPHQW�DVVHWV�WKDW�ZLOO�SUHVHUYH�FDSLWDO�RYHU�D�ORQJ�OLIH
UHTXLUHV�DVVXPSWLRQV�DERXW�IXWXUH�DVVHW�\LHOGV��&XUUHQW�ERQG�\LHOGV�DUH�DW�KLVWRULFDO�ORZV�
DQG�WKH�5�VTXDUHG�EHWZHHQ�FXUUHQW�DQG�ILYH�\HDU�DQG����\HDU�ERQG�\LHOGV�LV�DERXW������
5HVHDUFK�VKRZV�UHWXUQV�GXULQJ�WKH�ILUVW����\HDUV�RI�UHWLUHPHQW�KDYH�DQ�LQRUGLQDWHO\�ODUJH
LPSDFW�RQ�IDLOXUH�UDWHV��,Q�WKLV�VWXG\��ZH�HVWLPDWHG�WKH�LPSDFW�RI�FXUUHQW�ORZ�ERQG�\LHOGV�RQ
WZR�UHWLUHPHQW�SODQQLQJ�VFHQDULRV��RQH�ZKHUH�HVWLPDWHV�RI�IXWXUH�ERQG�UHWXUQV�DUH�HTXDO�WR
RU�QHDU�WKH�PRVW�UHFHQW�\LHOGV�DQG�WKH�RWKHU�ZKHUH�ERQG�\LHOGV�DQG�UHWXUQV�UHYHUW�EDFN�WR
WKHLU�KLVWRULFDO�PHDQ�

5HVXOWV�VXJJHVW�WKDW�IDLOXUH�UDWHV�DUH�VXUSULVLQJO\�VHQVLWLYH�WR�D�GRZQZDUG�DGMXVWPHQW�RI
ERQG�UHWXUQV��:LWK�QR�UHDO�ERQG�\LHOG��K\SRWKHWLFDO�UHWLUHHV��H[SHULHQFH�D�RQH�LQ�WKUHH
FKDQFH�RI�UXQQLQJ�RXW�RI�PRQH\�DIWHU����\HDUV�ZLWK�D����SHUFHQW�VWRFN�SRUWIROLR��,I�WKH
FXUUHQW�QHJDWLYH�UHDO�\LHOGV�RQ�ILYH�\HDU�ERQG�LQYHVWPHQWV�SHUVLVW��WKH�SUREDELOLW\�WKDW�RQH
ZLOO�UXQ�RXW�RI�PRQH\�LV�JUHDWHU�WKDQ����SHUFHQW��7KHVH�HVWLPDWHV�DOVR�DVVXPH�WKDW�WKH
KLVWRULFDO�HTXLW\�SUHPLXP�ZLOO�QRW�FKDQJH�DQG�WKDW�WKHUH�DUH�QR�DVVHW�PDQDJHPHQW�IHHV�
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5HYHUVLRQ�WR�KLVWRULFDO�PHDQ�ERQG�UHWXUQV�ZLOO�QRW�VDYH�WKH���SHUFHQW�UXOH��+\SRWKHWLFDO
UHWLUHHV�H[SHULHQFH�D�QHDUO\����SHUFHQW�SUREDELOLW\�RI�UXQQLQJ�RXW�RI�PRQH\�HYHQ�LI�ERQG
UHWXUQV�UHYHUW�EDFN�WR�WKH�KLVWRULFDO�PHDQ�DIWHU�RQO\�ILYH�\HDUV�ZLWK�D����SHUFHQW�VWRFN
SRUWIROLR��,I�WKH�PHDQ�UHWXUQV�RQ�ERQGV�UHYHUW�LQ����\HDUV��WKH�IDLOXUH�UDWH�VWLOO�ULVHV�WR���
SHUFHQW��7KHVH�HVWLPDWHV�GR�QRW�WDNH�LQWR�DFFRXQW�WKH�FDSLWDO�ORVV�WR�D�ERQG�SRUWIROLR�LI
LQWHUHVW�UDWHV�ULVH��,I�D�SODQQHU�LQFUHDVHV�WKH�GXUDWLRQ�RI�ERQGV�HDUO\�LQ�UHWLUHPHQW�WR�UHDFK
IRU�D�JUHDWHU�ERQG�\LHOG��WKLV�UHYHUVLRQ�FDQ�KDYH�D�SDUWLFXODUO\�QHJDWLYH�LPSDFW�RQ�IDLOXUH
UDWHV�

$V�3IDX��������VKRZHG��WKH�GHPRQVWUDWHG�VXFFHVV�RI�WKH���SHUFHQW�UXOH�LV�SDUWO\�DQ
DQRPDO\�RI�8�6��PDUNHW�UHWXUQV�GXULQJ�WKH���WK�FHQWXU\��,Q�PRVW�RWKHU�FRXQWULHV��VXVWDLQDEOH
LQLWLDO�ZLWKGUDZDO�UDWHV�IHOO�EHORZ���SHUFHQW��7KLV�VWXG\�LQGLFDWHV�WKDW�WKHUH�LV�QRWKLQJ
LQKHUHQWO\�VDIH�DERXW�WKH���SHUFHQW�UXOH��:KHQ�ZLWKGUDZLQJ�IURP�D�SRUWIROLR�RI�YRODWLOH
DVVHWV��VXUSULVHV�PD\�KDSSHQ��7KLV�VWXG\�GHPRQVWUDWHV�WKDW�ZKHQ�ILQDQFLDO�SODQQHUV
UHFDOLEUDWH�DVVXPSWLRQV�IRU�0RQWH�&DUOR�VLPXODWLRQV�WR�PDUNHW�FRQGLWLRQV�IDFLQJ�UHWLUHHV�LQ
������WKH���SHUFHQW�UXOH�LV�DQ\WKLQJ�EXW�VDIH�

7KLV�UHVHDUFK�DOVR�VKRZV�WKDW�D�����SHUFHQW�UHDO�ZLWKGUDZDO�UDWH�ZLOO�UHVXOW�LQ�DQ�HVWLPDWHG
���\HDU�IDLOXUH�UDWH�RI����SHUFHQW��)HZ�FOLHQWV�ZLOO�EH�VDWLVILHG�VSHQGLQJ�VXFK�D�VPDOO
DPRXQW�LQ�U�HWLUHPHQW�

7R�HQG�RQ�D�SRVLWLYH�QRWH��ZH�EHOLHYH�LW�LV�SRVVLEOH�WR�ERRVW�RSWLPDO�ZLWKGUDZDO�UDWHV�E\
LQFRUSRUDWLQJ�DVVHWV�WKDW�SURYLGH�D�PRUWDOLW\�FUHGLW�DQG�ORQJHYLW\�SURWHFWLRQ��3IDX���������IRU
H[DPSOH��HVWLPDWHG�WKDW�FRPELQLQJ�VWRFNV�ZLWK�VLQJOH�SUHPLXP�LPPHGLDWH�DQQXLWLHV��UDWKHU
WKDQ�ERQGV��SURYLGHV�DQ�RSSRUWXQLW\�IRU�FOLHQWV�WR�DFKLHYH�WKH�GXDO�JRDOV�RI�PHHWLQJ�GHVLUHG
OLIHVW\OH�VSHQGLQJ�DQG�SUHVHUYLQJ�D�ODUJHU�UHVHUYH�RI�ILQDQFLDO�DVVHWV��,Q�WKH�DEVHQFH�RI
VRPH�DGGHG�LQFRPH�SURWHFWLRQ��WKHUH�LV�D�KLJK�OLNHOLKRRG�WKDW�ORZ�\LHOGV�ZLOO�UHTXLUH
SODQQHUV�WR�UHWKLQN�WKH�VDIHW\�RI�D�WUDGLWLRQDO�LQYHVWPHQW�EDVHG�UHWLUHPHQW�LQFRPH�SODQ�

,Q�IROORZLQJ�WKH�WUDGLWLRQDO�UHWLUHPHQW�LQFRPH�VKRUWIDOO�PHWKRGRORJ\��ZH�KDYH�LOOXVWUDWHG�WKH
VKRUWIDOO�GDQJHU�RI�IROORZLQJ�D�VWULFW�UHDO�FRQVXPSWLRQ�SDWK�RYHU����\HDUV�LQ�D�ORZ�\LHOG
HQYLURQPHQW��7R�EH�FRQVLVWHQW�ZLWK�WKH�ZLWKGUDZDO�UDWH�PHWKRGRORJ\�IRU�SUHYLRXV�VWXGLHV�
ZH�KDYH�XVHG�WKH�ILYH�\HDU�LPSOLHG�UHDO�UHWXUQ�IURP�7,36��$V�DXWKRUV��ZH�DUH�QRW
QHFHVVDULO\�VXJJHVWLQJ�WKLV�LV�WKH�PRVW�OLNHO\�IRUHFDVW�RI�H[SHFWHG�UHWXUQV�RYHU�WKH�QH[W���
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7KLV�PHWKRGRORJ\�DOVR�LJQRUHV�WKH�SRVVLELOLW\�WKDW�D�UHWLUHH�FDQ�UHVSRQG�WR�SRRU�PDUNHW
UHWXUQV�E\�G\QDPLFDOO\�DGMXVWLQJ�FRQVXPSWLRQ�RYHU�WLPH��*X\WRQ��������DQG�WKH�RSSRUWXQLW\
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DQG�:LOOLDPV��������6FRWW��6KDUSH��DQG�:DWVRQ��������DOVR�SRLQWHG�RXW�WKDW�D���SHUFHQW
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FRPSDUDEOH�VKRUW�WHUP�ERQG�LQYHVWPHQWV��7KLV�LV�EHFDXVH�7,36�DUH�WUDGHG�OHVV�IUHTXHQWO\

WKDQ�RWKHU�JRYHUQPHQW�ERQGV��$�OHVV�OLTXLG�PDUNHW�LPSOLHV�WKDW�FXUUHQW�7,36�UDWHV

XQGHUHVWLPDWH�WKH�PDUNHW¶V�ZLOOLQJQHVV�WR�WUDGH�UHDO�FRQVXPSWLRQ�RYHU�WLPH��WKH�UDWH�LV

KLJKHU�WKDQ�LW�ZRXOG�EH�LQ�WKH�DEVHQFH�RI�DQ�LOOLTXLGLW\�SUHPLXP��"

���8VLQJ�ORQJHU�GXUDWLRQ�7,36�\LHOGV�ZRXOG�LQFRUSRUDWH�DQ�LOOLTXLGLW\�DQG�ULVN�SUHPLXP�WKDW�ZLOO
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%DNVKL��*XUGLS�6���DQG�=KLZX�&KHQ��������³%DE\�%RRP��3RSXODWLRQ�$JLQJ��DQG�&DSLWDO
0DUNHWV�´�-RXUQDO�RI�%XVLQHVV������������±����

%HQJHQ��:LOOLDP�3��������³'HWHUPLQLQJ�:LWKGUDZDO�5DWHV�8VLQJ�+LVWRULFDO�'DWD�´�-RXUQDO�RI
)LQDQFLDO�3ODQQLQJ�����������±����

%HUQDQNH��%HQ��������³/RQJ�7HUP�,QWHUHVW�5DWHV�´�%RDUG�RI�*RYHUQRUV�RI�WKH�)HGHUDO
5HVHUYH�%RDUG�6SHHFK��0DUFK���
ZZZ�IHGHUDOUHVHUYH�JRY�QHZVHYHQWV�VSHHFK�EHUQDQNH��������D�KWP�

%ODQFKHWW��'DYLG�0���DQG�%ULDQ�&��%ODQFKHWW��������³'DWD�'HSHQGHQFH�DQG�6XVWDLQDEOH
5HDO�:LWKGUDZDO�5DWHV�´�-RXUQDO�RI�)LQDQFLDO�3ODQQLQJ�����������±���

&RROH\��3KLOLS�/���+XEEDUG��&DUO�0��DQG�'DQLHO�7��:DO]��������³5HWLUHPHQW�6DYLQJV�
&KRRVLQJ�D�:LWKGUDZDO�5DWH�WKDW�LV�6XVWDLQDEOH�´�-RXUQDO�RI�WKH�$PHULFDQ�$VVRFLDWLRQ�RI
,QGLYLGXDO�,QYHVWRUV�����������±���

'DPRGDUDQ��$VZDWK��������³(TXLW\�5LVN�3UHPLXPV��'HWHUPLQDQWV��(VWLPDWLRQ�DQG
,PSOLFDWLRQV±7KH������(GLWLRQ�´�:RUNLQJ�3DSHU�
KWWS���SHRSOH�VWHUQ�Q\X�HGX�DGDPRGDU�SGILOHV�SDSHUV�(53�����SGI�

)HOGVWHLQ��0DUWLQ��������³7KH�)HG¶V�'DQJHURXV�'LUHFWLRQ�´�7KH�:DOO�6WUHHW�-RXUQDO��-DQXDU\
��SULQW�HGLWLRQ�

)LQNH��0LFKDHO��:DGH�3IDX��DQG�'XQFDQ�:LOOLDPV��������³6SHQGLQJ�)OH[LELOLW\�DQG�6DIH
:LWKGUDZDO�5DWHV�´�-RXUQDO�RI�)LQDQFLDO�3ODQQLQJ�����������±���

*UDKDP��-RKQ�5���DQG�&DPSEHOO�5��+DUYH\��������³7KH�(TXLW\�5LVN�3UHPLXP�LQ�����´
6651�:RUNLQJ�3DSHU��KWWS���SDSHUV�VVUQ�FRP�VRO��SDSHUV�FIP"DEVWUDFWBLG ��������

*X\WRQ��-RQDWKDQ�7��������³'HFLVLRQ�5XOHV�DQG�3RUWIROLR�0DQDJHPHQW�IRU�5HWLUHHV��,V�WKH
µ6DIH¶�,QLWLDO�:LWKGUDZDO�5DWH�7RR�6DIH"´�-RXUQDO�RI�)LQDQFLDO�3ODQQLQJ������������±���

.LWFHV��0LFKDHO�(��������³5HVROYLQJ�WKH�3DUDGR[²,V�WKH�6DIH�:LWKGUDZDO�5DWH�6RPHWLPHV
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0LOHYVN\��0RVKH��DQG�$QQD�$EDLPRYD��������³5LVN�0DQDJHPHQW�'XULQJ�5HWLUHPHQW�´�LQ
5HWLUHPHQW�,QFRPH�5HGHVLJQHG��0DVWHU�3ODQV�IRU�'LVWULEXWLRQ��HGLWHG�E\�+DUROG�(YHQVN\
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3IDX��:DGH�'��������³$Q�,QWHUQDWLRQDO�3HUVSHFWLYH�RQ�6DIH�:LWKGUDZDO�5DWHV��7KH�'HPLVH
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3IDX��:DGH�'������F��³5HWLUHPHQW�:LWKGUDZDO�5DWHV�DQG�3RUWIROLR�6XFFHVV�5DWHV��:KDW
&DQ�WKH�+LVWRULFDO�5HFRUG�7HDFK�8V"´�5HWLUHPHQW�0DQDJHPHQW�-RXUQDO����������±���
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/LTXLGLW\�LQ�1RPLQDO�DQG�,QIODWLRQ�,QGH[HG�*RYHUQPHQW�%RQGV�´�+DUYDUG�%XVLQHVV�6FKRRO
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&LWDWLRQ
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