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7KLV�SDSHU�XVHV�UHDO�WLPH�GDWD�WR�DQDO\]H�ZKHWKHU�WKH�YDULDEOHV�WKDW�QRUPDOO\�HQWHU�FHQWUDO�EDQNV·�LQWHUHVW�UDWH�
VHWWLQJ�UXOHV��ZKLFK�ZH�FDOO�7D\ORU�UXOH�IXQGDPHQWDOV��FDQ�SURYLGH�HYLGHQFH�RI�RXW�RI�VDPSOH�SUHGLFWDELOLW\�IRU�
WKH�8QLWHG�6WDWHV�'ROODU�(XUR�H[FKDQJH�UDWH�IURP�WKH�LQFHSWLRQ�RI�WKH�(XUR�LQ������WR�WKH�HQG�RI�������7KH�
PDMRU�UHVXOW�RI�WKH�SDSHU�LV�WKDW�WKH�QXOO�K\SRWKHVLV�RI�QR�SUHGLFWDELOLW\�FDQ�EH�UHMHFWHG�DJDLQVW�DQ�DOWHUQDWLYH�
K\SRWKHVLV� RI� SUHGLFWDELOLW\�ZLWK�7D\ORU� UXOH� IXQGDPHQWDOV� IRU� D�ZLGH� YDULHW\� RI� VSHFLILFDWLRQV� WKDW� LQFOXGH�
LQIODWLRQ�DQG�D�PHDVXUH�RI� UHDO�HFRQRPLF�DFWLYLW\� LQ� WKH�IRUHFDVWLQJ� UHJUHVVLRQ��:H�DOVR�SUHVHQW� OHVV� IRUPDO�
HYLGHQFH� WKDW��ZLWK�UHDO�WLPH�GDWD�� WKH�7D\ORU� UXOH�SURYLGHV�D�EHWWHU�GHVFULSWLRQ�RI�(&%�WKDQ�RI�)HG�SROLF\�
GXULQJ�WKLV�SHULRG��:KLOH�WKH�HYLGHQFH�RI�SUHGLFWDELOLW\�LV�RQO\�IRXQG�IRU�VSHFLILFDWLRQV�WKDW�GR�QRW�LQFOXGH�WKH�
UHDO�H[FKDQJH�UDWH� LQ�WKH�IRUHFDVWLQJ�UHJUHVVLRQ��WKH�UHVXOWV�DUH�UREXVW�WR�ZKHWKHU�RU�QRW�WKH�FRHIILFLHQWV�RQ�
LQIODWLRQ�DQG� WKH� UHDO� HFRQRPLF�DFWLYLW\�PHDVXUH�DUH�FRQVWUDLQHG� WR�EH� WKH�VDPH�IRU� WKH�8�6��DQG� WKH�(XUR�
$UHD�DQG�WR�ZKHWKHU�RU�QRW�WKHUH�LV�LQWHUHVW�UDWH�VPRRWKLQJ��7KH�HYLGHQFH�RI�SUHGLFWDELOLW\�LV�VWURQJHU�IRU�UHDO�
WLPH� WKDQ� IRU� UHYLVHG� GDWD�� DERXW� WKH� VDPH�ZLWK� LQIODWLRQ� IRUHFDVWV� DV�ZLWK� LQIODWLRQ� UDWHV�� DQG�ZHDNHQV� LI�
RXWSXW�JDS�JURZWK�LV�LQFOXGHG�LQ�WKH�IRUHFDVWLQJ�UHJUHVVLRQ��%DG�QHZV�DERXW�LQIODWLRQ�DQG�JRRG�QHZV�DERXW�
UHDO� HFRQRPLF� DFWLYLW\� ERWK� OHDG� WR� RXW�RI�VDPSOH� SUHGLFWDELOLW\� WKURXJK� IRUHFDVWHG� H[FKDQJH� UDWH�
DSSUHFLDWLRQ��
�
:H�WKDQN�/XLVD�&RUUDGR�DQG�SDUWLFLSDQWV�DW�WKH�(XURSHDQ�$UHD�%XVLQHVV�&\FOH�1HWZRUN�&RQIHUHQFH��8VLQJ�(XUR�$UHD�
'DWD�� ,VVXHV� DQG� &RQVHTXHQFHV� IRU� (FRQRPLF� $QDO\VLV�� 7LPH� 6HULHV� (FRQRPHWULFV� ZLWK� $SSOLFDWLRQV� WR�
0DFURHFRQRPLFV���DW�WKH�6W��/RXLV�)HG��DQG�WKH�(XURSHDQ�&HQWUDO�%DQN�IRU�KHOSIXO�FRPPHQWV�DQG�GLVFXVVLRQV��

* 'HSDUWPHQW� RI� (FRQRPLFV�� (PRU\� 8QLYHUVLW\�� $WODQWD�� *$������������� 7HO�� ��� ������ ��������� � (PDLO��
WPRORGW#HPRU\�HGX
� 'HSDUWPHQW� RI� (FRQRPLFV�� 8QLYHUVLW\� RI� 0HPSKLV�� 0HPSKLV�� 71�������� 7HO�� ��� ������ ��������� � (PDLO��
QNOU]YVN#PHPSKLV�HGX
�'HSDUWPHQW�RI�(FRQRPLFV��8QLYHUVLW\�RI�+RXVWRQ��+RXVWRQ��7;��������������7HO�)D[����� ���������������������
(PDLO��GSDSHOO#XK�HGX
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�� ,QWURGXFWLRQ�

7KH�EHKDYLRU�RI�H[FKDQJH�UDWHV�EHWZHHQ�(XURSH�DQG�WKH�8QLWHG�6WDWHV��HLWKHU�YLD�PXOWLSOH�FXUUHQFLHV�

XQWLO� ����� RU� YLD� WKH� HXUR�GROODU� H[FKDQJH� UDWH� WKHUHDIWHU�� KDV� EHHQ� RQH� RI� WKH� PRVW� VWXGLHG� WRSLFV� LQ�

LQWHUQDWLRQDO� HFRQRPLFV��7KH� UHVXOWV�RI� WKLV� UHVHDUFK��KRZHYHU��KDYH�EHHQ� OHVV� WKDQ� VWHOODU��7KH� LQDELOLW\� WR�

FRQQHFW� H[FKDQJH� UDWHV�ZLWK�PDFURHFRQRPLF� IXQGDPHQWDOV�� FKDUDFWHUL]HG� DV� WKH�´H[FKDQJH� UDWH�GLVFRQQHFW�

SX]]OH�µ� KDV� SURGXFHG� SHVVLPLVP� UHJDUGLQJ� WKH� XVHIXOQHVV� RI� HPSLULFDO� H[FKDQJH� UDWH�PRGHOV� DQG� IRFXVHG�

DWWHQWLRQ�RQ�XQTXDQWLILDEOH�VSHFXODWLYH�DQG�SV\FKRORJLFDO�IDFWRUV��

� $� PDMRU� FRQWULEXWLQJ� IDFWRU� WR� WKLV� H[FKDQJH� UDWH� SHVVLPLVP� KDV� EHHQ� WKH� LQDELOLW\� RI� HPSLULFDO�

H[FKDQJH� UDWH� PRGHOV�� VWDUWLQJ� ZLWK� WKH� VHPLQDO� SDSHU� RI� 0HHVH� DQG� 5RJRII� �������� WR� IRUHFDVW� QRPLQDO�

H[FKDQJH� UDWHV�RXW�RI�VDPSOH�EHWWHU� WKDQ�D�QDwYH�QR�FKDQJH��RU� UDQGRP�ZDON�� IRUHFDVW��:KLOH�0DUN� �������

SURYLGHG�KRSH� WKDW� WKH�PRGHOV�ZRXOG� IRUHFDVW�EHWWHU� DW� ORQJ�KRUL]RQV��PRUH� UHFHQW�ZRUN� VXFK�DV�&KHXQJ��

&KLQQ��DQG�3DVFXDO��������FRQFOXGHV�WKDW�QR�PRGHO�FRQVLVWHQWO\�GRHV�EHWWHU�WKDQ�D�UDQGRP�ZDON��

� 7KLV�OLWHUDWXUH��KRZHYHU��VWLOO�HPSOR\V�WKH�HPSLULFDO�H[FKDQJH�UDWH�PRGHOV�RI�WKH�����V�XVHG�E\�0HHVH�

DQG�5RJRII��$�PRQH\�PDUNHW�HTXLOLEULXP�HTXDWLRQ��RU�/0�FXUYH��IRU�WKH�IRUHLJQ�FRXQWU\�LV�VXEWUDFWHG�IURP�D�

VLPLODU� HTXDWLRQ� IRU� WKH�GRPHVWLF� FRXQWU\�� SURGXFLQJ� DQ� HTXDWLRQ�ZLWK� WKH� LQWHUHVW� GLIIHUHQWLDO� RQ� WKH� OHIW�

KDQG�VLGH�DQG�PRQH\�VXSSO\�� LQFRPH��DQG�SULFH� OHYHO�GLIIHUHQWLDOV�RQ�WKH�ULJKW�KDQG�VLGH��8VLQJ�8QFRYHUHG�

,QWHUHVW�5DWH�3DULW\��8,53��DQG�ORQJ�UXQ�3XUFKDVLQJ�3RZHU�3DULW\��333���DQG�VROYLQJ�H[SHFWDWLRQV�IRUZDUG��D�

PRQHWDU\�H[FKDQJH�UDWH�PRGHO�LV�GHULYHG�ZKLFK�FDQ�EH�XVHG�IRU�RXW�RI�VDPSOH�IRUHFDVWLQJ��$OWHUQDWLYHO\��WKH�

WZR�EXLOGLQJ�EORFNV�RI�WKH�PRQHWDU\�PRGHO��8,53�DQG�333��FDQ�EH�XVHG�WR�GHULYH�IRUHFDVWLQJ�HTXDWLRQV��

7KH� PRQHWDU\� H[FKDQJH� UDWH� PRGHO�� KRZHYHU�� GRHV� QRW� UHIOHFW� KRZ� PRQHWDU\� SROLF\� LV� FXUUHQWO\�

FRQGXFWHG�RU�HYDOXDWHG��6WDUWLQJ�ZLWK�7D\ORU���������WKH�LQWHUHVW�UDWH�UHDFWLRQ�IXQFWLRQ�NQRZQ�DV�WKH�7D\ORU�

UXOH��ZKHUH�WKH�QRPLQDO� LQWHUHVW� UDWH�UHVSRQGV�WR�WKH� LQIODWLRQ�UDWH�� WKH�GLIIHUHQFH�EHWZHHQ� LQIODWLRQ�DQG� LWV�

WDUJHW��WKH�RXWSXW�JDS��WKH�HTXLOLEULXP�UHDO�LQWHUHVW�UDWH��DQG��VRPHWLPHV��WKH�ODJJHG�LQWHUHVW�UDWH�DQG�WKH�UHDO�

H[FKDQJH� UDWH��KDV�EHFRPH� WKH�GRPLQDQW�PHWKRG� IRU� HYDOXDWLQJ�PRQHWDU\�SROLF\�� )ROORZLQJ�&ODULGD��*DOL��

DQG�*HUWOHU��������� �KHUHDIWHU�&**���7D\ORU�UXOHV�KDYH�EHHQ�HVWLPDWHG�IRU�D�QXPEHU�RI�FRXQWULHV�DQG�WLPH�

SHULRGV��

7KH�HYROXWLRQ�RI�PRQHWDU\�SROLF\�HYDOXDWLRQ�IURP�/0�FXUYHV�DQG�PRQH\�VXSSO\�UHDFWLRQ�IXQFWLRQV�

WR�7D\ORU�UXOHV�KDV� LQIOXHQFHG�H[FKDQJH�UDWH�PRGHOLQJ��&ODULGD��*DOL��DQG�*HUWOHU� �������DQG�&ODULGD��������

LQYHVWLJDWH� WKH� GHULYDWLRQ� DQG� LPSOLFDWLRQV� RI� D� WZR�FRXQWU\� RSWLPL]LQJ�PRGHO� ZLWK� DQ� RSHQ� HFRQRP\� ,6�

FXUYH��3KLOOLSV�FXUYH��DQG�7D\ORU�UXOH��(QJHO�DQG�:HVW���������0DUN���������DQG�(QJHO��0DUN��DQG�:HVW��������

KDYH�H[DPLQHG�WKH�HPSLULFDO�SHUIRUPDQFH�RI�7D\ORU�UXOH�EDVHG�H[FKDQJH�UDWH�PRGHOV���

$ PDMRU�IRFXV�RI�7D\ORU�UXOH�HVWLPDWLRQ��SLRQHHUHG�E\�2USKDQLGHV���������LV�WKH�XVH�RI�UHDO�WLPH�GDWD�

WKDW� UHIOHFWV� WKH� LQIRUPDWLRQ�DYDLODEOH� WR�FHQWUDO�EDQNV�ZKHQ� WKH\�PDNH� WKHLU� LQWHUHVW�UDWH�VHWWLQJ�GHFLVLRQV��

� $VVR��.DKQ��DQG�/HHVRQ��������H[DPLQH�WKH�LQWHOOHFWXDO�KLVWRU\�RI�WKH�7D\ORU�UXOH�DQG�LWV�LQIOXHQFH�RQ�PDFURHFRQRPLF�
UHVHDUFK�DQG�PRQHWDU\�SROLF\��
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,QWHUHVW� UDWH� UHDFWLRQ� IXQFWLRQV� XVLQJ� UHDO�WLPH� GDWD� KDYH� EHHQ� HVWLPDWHG� E\�2USKDQLGHV� ������� ������ DQG�

5XGHEXVFK��������IRU�WKH�8QLWHG�6WDWHV��1HOVRQ��������IRU�WKH�8QLWHG�.LQJGRP��&ODXVHQ�DQG�0HLHU��������

DQG�*HUEHUGLQJ��:RUPV��DQG�6HLW]��������IRU�*HUPDQ\��DQG�6DXHU�DQG�6WXUP���������*HUGHVPHLHU�DQG�5RIILD�

��������*RUWHU��-DFREV��DQG�GH�+DDQ���������DQG�6WXUP�DQG�:ROOPHUVKDXVHU��������IRU�WKH�(XUR�$UHD��

$OWKRXJK� WKH� DUJXPHQW� IRU� XVLQJ� UHDO�WLPH� GDWD� VHHPV� DW� OHDVW� DV� FRPSHOOLQJ� IRU� H[FKDQJH� UDWH�

IRUHFDVWLQJ�DV�IRU�7D\ORU�UXOH�PRGHOLQJ��YLUWXDOO\�DOO�H[LVWHQW�OLWHUDWXUH�RQ�H[FKDQJH�UDWH�SUHGLFWDELOLW\�XVHV�IXOO\�

UHYLVHG�GDWD�WR�DVVHVV�WKH�RXW�RI�VDPSOH�SHUIRUPDQFH�RI�HPSLULFDO�H[FKDQJH�UDWH�PRGHOV��7KH�ILUVW��DQG�XQWLO�

UHFHQWO\�RQO\��SDSHU�WR�XVH�UHDO�WLPH�GDWD�WR�HYDOXDWH�QRPLQDO�H[FKDQJH�UDWH�SUHGLFWDELOLW\�LV�)DXVW��5RJHUV�DQG�

:ULJKW���������7KH\�H[DPLQH�WKH�SUHGLFWLYH�DELOLW\�RI�0DUN·V��������PRQHWDU\�PRGHO�XVLQJ�UHDO�WLPH�GDWD�IRU�

-DSDQ�� *HUPDQ\�� 6ZLW]HUODQG� DQG� &DQDGD� YLV�j�YLV� WKH� 8�6�� GROODU� DQG� FRQFOXGH� WKDW�� ZKLOH� WKH� PRGHOV�

FRQVLVWHQWO\�SHUIRUP�EHWWHU�XVLQJ�UHDO�WLPH�GDWD�WKDQ�IXOO\�UHYLVHG�GDWD��WKH\�GR�QRW�SHUIRUP�EHWWHU�WKDQ�WKH�

UDQGRP�ZDON�PRGHO��

0RORGWVRYD�DQG�3DSHOO���������H[SORLWLQJ�UHFHQW�HFRQRPHWULF�ZRUN�E\�&ODUN�DQG�:HVW���������WHVW�WKH�

RXW�RI�VDPSOH� SUHGLFWDELOLW\� RI� QRPLQDO� H[FKDQJH� UDWH� FKDQJHV� XVLQJ� 7D\ORU� UXOH� IXQGDPHQWDOV� IRU� ���

FRXQWULHV�IURP������WR�������:KLOH�UHDO�WLPH�GDWD�LV�QRW�DYDLODEOH�GXULQJ�WKH�SRVW�%UHWWRQ�:RRGV�SHULRG�IRU�

PRVW� RI� WKH� FRXQWULHV�� WKH\� FRQVWUXFW� RXWSXW� JDSV� DV� GHYLDWLRQV� IURP� ´TXDVL�UHYLVHGµ� WUHQGV� LQ� SRWHQWLDO�

RXWSXW��ZKHUH�WKH�WUHQGV��ZKLOH�LQFRUSRUDWLQJ�GDWD�UHYLVLRQV��DUH�XSGDWHG�HDFK�SHULRG�VR�DV�QRW�WR�LQFRUSRUDWH�

H[�SRVW�GDWD��$OWKRXJK�WKH\�ILQG�VWURQJ�HYLGHQFH�RI�VKRUW�UXQ�SUHGLFWDELOLW\�ZLWK�TXDVL�UHYLVHG�GDWD�IRU�PRVW�RI�

WKH�FRQVLGHUHG�FXUUHQFLHV�XVLQJ�7D\ORU�UXOH�IXQGDPHQWDOV��WKH\�GR�QRW�SURGXFH�IRUHFDVWV�ZLWK�UHDO�WLPH�GDWD��

,Q�0RORGWVRYD��1LNROVNR�5]KHYVN\\�� DQG� 3DSHOO� �������� ZH� LQWHJUDWH� UHVHDUFK� RQ�PRQHWDU\� SROLF\�

HYDOXDWLRQ�DQG�RXW�RI�VDPSOH�H[FKDQJH�UDWH�SUHGLFWDELOLW\�ZLWK�UHDO�WLPH�GDWD��:H�HVWLPDWH�7D\ORU�UXOH�LQWHUHVW�

UDWH�UHDFWLRQ�IXQFWLRQV�ZLWK�UHDO�WLPH�GDWD�IRU� WKH�8QLWHG�6WDWHV�DQG�*HUPDQ\�IURP�������WKH�EHJLQQLQJ�RI�

WKH�(XURSHDQ�0RQHWDU\�6\VWHP��(06���WKURXJK�������WKH�DGYHQW�RI�WKH�(XUR��DQG�XVH�WKHVH�VSHFLILFDWLRQV�DV�

IXQGDPHQWDOV�IRU�HYDOXDWLQJ�RXW�RI�VDPSOH�SUHGLFWDELOLW\�RI�WKH�8QLWHG�6WDWHV�'ROODU�'HXWVFKH�0DUN�QRPLQDO�

H[FKDQJH�UDWH��:H�ILQG�WKDW�HYLGHQFH�RI�SUHGLFWDELOLW\�LQFUHDVHV�ZLWK�WKH�XVH�RI�UHDO�WLPH��UDWKHU�WKDQ�UHYLVHG��

GDWD� DQG� ZLWK� PRGHOV� WKDW� DOORZ� GLIIHUHQWLDO� LQIODWLRQ� DQG� RXWSXW� FRHIILFLHQWV� LQ� WKH� )HGHUDO� 5HVHUYH� DQG�

%XQGHVEDQN�UHDFWLRQ�IXQFWLRQV�DQG�LQFOXGH�WKH�H[FKDQJH�UDWH�LQ�WKH�%XQGHVEDQN�UHDFWLRQ�IXQFWLRQ��

7KLV� SDSHU� XVHV� UHDO�WLPH� GDWD� WR� HYDOXDWH� RXW�RI�VDPSOH� SUHGLFWDELOLW\� RI� WKH� 8QLWHG� 6WDWHV�

'ROODU�(XUR�H[FKDQJH�UDWH�IURP�WKH�LQFHSWLRQ�RI�WKH�(XUR�LQ������WR�WKH�HQG�RI�������:H�ILUVW�DVN�ZKHWKHU�

7D\ORU� UXOHV� DSSHDU� WR�EH� D� UHDVRQDEOH� DSSUR[LPDWLRQ�RI� LQWHUHVW� UDWH� VHWWLQJ� IRU� WKH�8QLWHG�6WDWHV� DQG� WKH�

(XUR�DUHD�GXULQJ�WKLV�SHULRG��6LQFH�HVWLPDWLRQ�RI�7D\ORU�UXOHV�ZLWK��DW�PRVW��HLJKW�\HDUV�RI�GDWD�GLG�QRW�VHHP�

FRPSHOOLQJ��ZH�VWDUW�ZLWK�YLVXDO�HYLGHQFH�IURP�D�VWDQGDUG�7D\ORU�UXOH�VSHFLILFDWLRQ��VLPLODU�WR�WKDW�SUHVHQWHG�

2 (QJHO��0DUN�DQG�:HVW��������XVH�D�PRUH�FRQVWUDLQHG�YHUVLRQ�RI�WKH�0RORGWVRYD�DQG�3DSHOO��������VSHFLILFDWLRQ�ZLWK�
IXOO\� UHYLVHG� GDWD�� 7KH\� ILQG� OHVV� HYLGHQFH� RI� VKRUW�KRUL]RQ� SUHGLFWDELOLW\�� EXW� PRUH� HYLGHQFH� RI� ORQJ�KRUL]RQ�
SUHGLFWDELOLW\��WKDQ�0RORGWVRYD�DQG�3DSHOO��� 
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E\�7D\ORU���������:H�ILQG�WKDW�VLPSOH�7D\ORU�UXOHV�JHQHUDOO\�WUDFN�WKH�GLUHFWLRQ�RI�LQWHUHVW�UDWH�PRYHPHQWV�IRU�

ERWK�WKH�)HGHUDO�5HVHUYH�6\VWHP��)HG��DQG�WKH�(XURSHDQ�&HQWUDO�%DQN��(&%���DOWKRXJK�WKH�ILW�LV�QRW�QHDUO\�

DV�FORVH�DV�LQ�7D\ORU���������,Q�SDUWLFXODU��WKH�VKRUWIDOO�RI�WKH�)HGHUDO�)XQGV�5DWH�EHORZ�WKH�7D\ORU�UXOH�UDWH�

IRU�WKH�8QLWHG�6WDWHV�IRU������WR�������HPSKDVL]HG�E\�7D\ORU�������DV�D�FDXVH�RI�WKH�KRXVLQJ�SULFH�EXEEOH��LV�

DOVR�HYLGHQW�ZLWK�UHDO�WLPH�GDWD��

+DYLQJ� HVWDEOLVKHG� WKDW� 7D\ORU� UXOHV� SURYLGH�� DW� WKH� OHDVW�� VRPH� LQIRUPDWLRQ� WKDW� LV� XVHIXO� IRU�

XQGHUVWDQGLQJ�)HG�DQG�(&%�PRQHWDU\�SROLF\��ZH�SURFHHG�WR�VHH�LI�WKH\�DUH�XVHIXO�IRU�RXW�RI�VDPSOH�H[FKDQJH�

UDWH�SUHGLFWDELOLW\��$W�WKH�RQVHW��ZH�QHHG�WR�PDNH�FOHDU�WKH�GLVWLQFWLRQ�EHWZHHQ�IRUHFDVWLQJ�DQG�SUHGLFWDELOLW\��

,I�ZH�ZHUH�HYDOXDWLQJ�IRUHFDVWV�IURP�WZR�QRQ�QHVWHG�PRGHOV��ZH�FRXOG�FRPSDUH�WKH�PHDQ�VTXDUHG�SUHGLFWLRQ�

HUURUV��063(��IURP�WKH�WZR�PRGHOV��VFDOHG�WR�SURGXFH�WKH�'0:�VWDWLVWLF��DQG�GHWHUPLQH�ZKHWKHU�RQH�PRGHO�

IRUHFDVWV�EHWWHU�WKDQ�WKH�RWKHU��,Q�RXU�FDVH��KRZHYHU��WKH�QXOO�K\SRWKHVLV�RI�D�UDQGRP�ZDON�DQG�DOO�DOWHUQDWLYH�

PRGHOV�DUH�QHVWHG�DQG�ZH�XVH�WKH�&ODUN�DQG�:HVW��������DGMXVWPHQW�RI�WKH�'0:�VWDWLVWLF�WR�DFKLHYH�FRUUHFW�

VL]H��3UHGLFWDELOLW\��ZKHWKHU�WKH�YHFWRU�RI�FRHIILFLHQWV�RQ�WKH�7D\ORU�UXOH�IXQGDPHQWDOV�LV�MRLQWO\�VLJQLILFDQWO\�

GLIIHUHQW�IURP�]HUR�LQ�D�UHJUHVVLRQ�ZLWK�WKH�FKDQJH�LQ�WKH�H[FKDQJH�UDWH�RQ�WKH�OHIW�KDQG�VLGH��LV�WKHUHIRUH�QRW�

HTXLYDOHQW�WR�IRUHFDVWLQJ�FRQWHQW��ZKHWKHU�WKH�063(�IURP�WKH�DOWHUQDWLYH�PRGHO�LV�VLJQLILFDQWO\�VPDOOHU�WKDQ�

WKH�063(�IURP�WKH�QXOO�PRGHO��3XW�GLIIHUHQWO\��ZH�DUH�XVLQJ�RXW�RI�VDPSOH�PHWKRGV�WR�HYDOXDWH�WKH�7D\ORU�

UXOH� H[FKDQJH� UDWH� PRGHO�� QRW� LQYHVWLJDWLQJ� ZKHWKHU� WKH� PRGHO� ZRXOG� SRWHQWLDOO\� EH� XVHIXO� WR� FXUUHQF\�

WUDGHUV��

:H�H[DPLQH�RXW�RI�VDPSOH�H[FKDQJH�UDWH�SUHGLFWDELOLW\�ZLWK�7D\ORU�UXOH�IXQGDPHQWDOV��7KH�VWDUWLQJ�

SRLQW�IRU�RXU�DQDO\VLV�LV�WKH�VDPH�DV�IRU�WKH�7D\ORU�UXOH�PRGHO�RI�H[FKDQJH�UDWH�GHWHUPLQDWLRQ��WKH�7D\ORU�UXOH�

IRU�WKH�(XUR�$UHD�LV�VXEWUDFWHG�IURP�WKH�7D\ORU�UXOH�IRU�WKH�8QLWHG�6WDWHV��7KHUH�DUH�D�QXPEHU�RI�GLIIHUHQW�

VSHFLILFDWLRQV�WKDW�ZH�FRQVLGHU��:KLOH�HDFK�VSHFLILFDWLRQ�KDV�WKH�LQWHUHVW�UDWH�GLIIHUHQWLDO�RQ�WKH�OHIW�KDQG�VLGH��

WKHUH�DUH�D�QXPEHU�RI�SRVVLELOLWLHV�IRU�WKH�ULJKW�KDQG�VLGH�YDULDEOHV��

����7D\ORU�SRVLWHG�WKDW�WKH�)HG�VHWV�WKH�QRPLQDO�LQWHUHVW�UDWH�EDVHG�RQ�WKH�FXUUHQW�LQIODWLRQ�UDWH��WKH�

LQIODWLRQ�JDS��� WKH�GLIIHUHQFH�EHWZHHQ�LQIODWLRQ�DQG�WKH�WDUJHW� LQIODWLRQ�UDWH�� WKH�RXWSXW�JDS���WKH�GLIIHUHQFH�

EHWZHHQ�*'3�DQG�SRWHQWLDO�*'3��DQG�WKH�HTXLOLEULXP�UHDO� LQWHUHVW�UDWH��$VVXPLQJ�WKDW� WKH�(&%�IROORZV�D�

VLPLODU� UXOH�� ZH� FRQVWUXFW� D� V\PPHWULF� PRGHO� ZLWK� LQIODWLRQ� DQG� WKH� RXWSXW� JDS� RQ� WKH� ULJKW�KDQG�VLGH��

)ROORZLQJ�WKH�UHVXOWV�LQ�&**�IRU�*HUPDQ\��ZH�FDQ�DOVR�SRVLW�WKDW�WKH�(&%�LQFOXGHV�WKH�GLIIHUHQFH�EHWZHHQ�

WKH�H[FKDQJH�UDWH�DQG�WKH�WDUJHW�H[FKDQJH�UDWH��GHILQHG�E\�333��LQ�LWV�7D\ORU�UXOH�DQG�FRQVWUXFW�DQ�DV\PPHWULF�

PRGHO�ZKHUH�WKH�UHDO�H[FKDQJH�UDWH�LV�DOVR�LQFOXGHG��

��� � ,W� KDV� EHFRPH� FRPPRQ� SUDFWLFH�� IROORZLQJ� &**�� WR� SRVLW� WKDW� WKH� LQWHUHVW� UDWH� RQO\� SDUWLDOO\�

DGMXVWV�WR�LWV�WDUJHW�ZLWKLQ�WKH�SHULRG��,Q�WKLV�FDVH��ZH�FRQVWUXFW�D�PRGHO�ZLWK�VPRRWKLQJ�VR�WKDW�ODJJHG�LQWHUHVW�

� 7KLV�GLVWLQFWLRQ�KDV�EHHQ�HPSKDVL]HG�E\�,QRXH�DQG�.LOLDQ��������DQG�5RJRII�DQG�6WDYUDNHYD���������
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UDWHV� DSSHDU� RQ� WKH� ULJKW�KDQG�VLGH�� $OWHUQDWLYHO\�� ZH� FDQ� GHULYH� D� PRGHO� ZLWK� QR� VPRRWKLQJ� WKDW� GRHV� QRW�

LQFOXGH�ODJJHG�LQWHUHVW�UDWHV��0RGHOV�ZLWK�DQG�ZLWKRXW�VPRRWKLQJ�FDQ�EH�V\PPHWULF�RU�DV\PPHWULF��

��� � ,I� WKH�)HG�DQG�(&%�UHVSRQG� LGHQWLFDOO\� WR�FKDQJHV� LQ� LQIODWLRQ�DQG� WKH�RXWSXW�JDS��VR� WKDW� WKH�

FRHIILFLHQWV� LQ� WKHLU� 7D\ORU� UXOHV� DUH� HTXDO�� ZH� GHULYH� D� KRPRJHQHRXV� PRGHO� ZKHUH� UHODWLYH� �GRPHVWLF�PLQXV�

IRUHLJQ��LQIODWLRQ�DQG�WKH�UHODWLYH�RXWSXW�JDS�DUH�RQ�WKH�ULJKW�KDQG�VLGH���,I�WKH�UHVSRQVH�FRHIILFLHQWV�DUH�QRW�

HTXDO�� D� KHWHURJHQHRXV�PRGHO� LV� FRQVWUXFWHG�ZKHUH� WKH� GRPHVWLF� DQG� IRUHLJQ� YDULDEOHV� DSSHDU� VHSDUDWHO\��7KH�

KRPRJHQHRXV� DQG� KHWHURJHQHRXV� PRGHOV� FDQ� EH� HLWKHU� V\PPHWULF� RU� DV\PPHWULF�� ZLWK� RU� ZLWKRXW�

VPRRWKLQJ��

7KH�PRGHOV�ZH�KDYH� VSHFLILHG� DOO� KDYH� WKH� LQWHUHVW� UDWH�GLIIHUHQWLDO� RQ� WKH� OHIW�KDQG�VLGH�� ,I�8,53�

KHOG�ZLWK�UDWLRQDO�H[SHFWDWLRQV��DQ�LQFUHDVH�LQ�WKH�LQWHUHVW�UDWH�ZRXOG�FDXVH�DQ�LPPHGLDWH�DSSUHFLDWLRQ�RI�WKH�

H[FKDQJH� UDWH� IROORZHG� E\� IRUHFDVWHG� �DQG� DFWXDO�� GHSUHFLDWLRQ� LQ� DFFRUG� ZLWK� 'RUQEXVFK·V� �������

RYHUVKRRWLQJ�PRGHO�� ,Q� WKDW� FDVH��ZH� FRXOG� GHULYH� DQ� H[FKDQJH� UDWH� IRUHFDVWLQJ� HTXDWLRQ� E\� UHSODFLQJ� WKH�

LQWHUHVW�UDWH�GLIIHUHQWLDO�ZLWK�WKH�H[SHFWHG�UDWH�RI�GHSUHFLDWLRQ�DQG�XVH�WKH�YDULDEOHV�IURP�WKH�WZR�FRXQWULHV·�

7D\ORU�UXOHV�WR�IRUHFDVW�H[FKDQJH�UDWH�FKDQJHV��VR�WKDW�DQ�LQFUHDVH�LQ�LQIODWLRQ�DQG�RU�WKH�RXWSXW�JDS�ZRXOG�

SURGXFH�D�IRUHFDVW�RI�H[FKDQJH�UDWH�GHSUHFLDWLRQ��7KHUH�LV�RYHUZKHOPLQJ�HYLGHQFH��KRZHYHU��WKDW�8,53�GRHV�

QRW�KROG� LQ� WKH� VKRUW� UXQ��(PSLULFDO� UHVHDUFK�RQ� WKH� HIIHFWV�RI�PRQHWDU\�SROLF\� VKRFNV�RQ�H[FKDQJH� UDWHV��

QRWDEO\�(LFKHQEDXP�DQG�(YDQV���������VKRZV�WKDW�LQ�UHVSRQVH�WR�DQ�LQFUHDVH�LQ�WKH�8�6��IHGHUDO�IXQGV�UDWH��

WKH�GROODU�DSSUHFLDWHV� LPPHGLDWHO\�DQG�FRQWLQXHV� WR�DSSUHFLDWH� IRU�D�VXEVWDQWLDO�SHULRG�RI� WLPH��:H�DVVXPH�

WKDW� LQYHVWRUV� XVH� WKLV� HFRQRPHWULF� HYLGHQFH� IRU� IRUHFDVWLQJ�� VR� WKDW� WKH� UHVXOWDQW� LQFUHDVH� LQ� WKH� FRXQWU\·V�

LQWHUHVW� UDWH� IURP� DQ� LQFUHDVH� LQ� LQIODWLRQ� DQG�RU� WKH� RXWSXW� JDS� SURGXFHV� D� IRUHFDVW� RI� H[FKDQJH� UDWH�

DSSUHFLDWLRQ��

8VLQJ�UHDO�WLPH�GDWD�ZLWK�7D\ORU�UXOH�IXQGDPHQWDOV��ZH�ILQG�YHU\� VWURQJ�HYLGHQFH�RI�RXW�RI�VDPSOH�

SUHGLFWDELOLW\�IRU�WKH�'ROODU�(XUR�H[FKDQJH�UDWH��7KH�VWURQJ�HYLGHQFH�FRPHV�DOPRVW�HQWLUHO\�IURP�V\PPHWULF�

VSHFLILFDWLRQV�ZKLFK�GR�QRW�LQFOXGH�WKH�UHDO�H[FKDQJH�UDWH�LQ�WKH�IRUHFDVWLQJ�UHJUHVVLRQ��7KH�UHVXOWV�DUH�UREXVW�

WR�ZKHWKHU�WKH�VSHFLILFDWLRQ�LV�KRPRJHQHRXV�RU�KHWHURJHQHRXV�DQG�WR�ZKHWKHU�WKH�RXWSXW�JDS�LV�FRQVWUXFWHG�

E\� +RGULFN�3UHVFRWW� �+3�� ILOWHULQJ�� WDNHQ� IURP� 2(&'� HVWLPDWHV�� RU� SUR[LHG� E\� WKH� XQHPSOR\PHQW� UDWH��

6SHFLILFDWLRQV�ZLWKRXW�VPRRWKLQJ�SURYLGH�PDUJLQDOO\�PRUH�HYLGHQFH�RI�SUHGLFWDELOLW\�WKDQ�VSHFLILFDWLRQV�ZLWK�

VPRRWKLQJ���

� 'RHV� RXU� HYLGHQFH� RI� SUHGLFWDELOLW\� IRU� WKH� 'ROODU�(XUR� H[FKDQJH� UDWH� FRPH� IURP� 7D\ORU� UXOH�

IXQGDPHQWDOV�� RU� LV� LW� GULYHQ� E\� HLWKHU� LQIODWLRQ� RU� WKH� RXWSXW� JDS�� EXW� QRW� ERWK"� ,Q� RUGHU� WR� DQVZHU� WKLV�

TXHVWLRQ�� ZH� HVWLPDWH� IRUHFDVWLQJ� UHJUHVVLRQV� ZKHUH� LQIODWLRQ�� WKH� +3� ILOWHUHG� RXWSXW� JDS�� WKH� 2(&'�

PHDVXUHG� RXWSXW� JDS�� DQG� WKH� XQHPSOR\PHQW� UDWH� HQWHU� VHSDUDWHO\�� 7KH� UHVXOWV� DUH� VLPLODU� WR� WKRVH�ZKHUH�

4 ,I�� LQ�DGGLWLRQ� WR�KDYLQJ� WKH�VDPH� LQIODWLRQ�UHVSRQVH�DQG� LQWHUHVW� UDWH�VPRRWKLQJ�FRHIILFLHQWV�� WKH� WZR�FHQWUDO�EDQNV�
KDYH� LGHQWLFDO� WDUJHW� LQIODWLRQ� UDWHV� DQG� HTXLOLEULXP� UHDO� LQWHUHVW� UDWHV�� WKHUH� LV� QR� FRQVWDQW� RQ� WKH� ULJKW�KDQG�VLGH���
2WKHUZLVH��WKHUH�LV�D�FRQVWDQW� 6LQFH�WKH�UHVWULFWLRQV�QHFHVVDU\�WR�HOLPLQDWH�WKH�FRQVWDQW�VHHP�YHU\�XQOLNHO\�WR�EH�IXOILOOHG��
ZH�RQO\�HVWLPDWH�PRGHOV�ZLWK�D�FRQVWDQW�� 
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LQIODWLRQ� DQG� D�PHDVXUH�RI� HFRQRPLF� DFWLYLW\� HQWHU� MRLQWO\�� LQGLFDWLQJ� WKDW� ERWK� FRPSRQHQWV� RI�7D\ORU� UXOH�

IXQGDPHQWDOV�DUH�LPSRUWDQW�IRU�RXW�RI�VDPSOH�SUHGLFWDELOLW\���

� :H�DOVR� LQYHVWLJDWH�´SUHGLFWDELOLW\µ�ZLWK�UHYLVHG�GDWD�� UHFRJQL]LQJ� WKDW�ZH�DUH�QR� ORQJHU� UHSOLFDWLQJ�

WKH�HQYLURQPHQW�H[SHULHQFHG�E\�PDUNHW�SDUWLFLSDQWV��,Q�FRQWUDVW� WR�PDQ\�DSSOLFDWLRQV�RI�UHDO�WLPH�GDWD��ZH�

H[SHFW�WKDW��EHFDXVH�WKH�H[FKDQJH�UDWH�LV�DQ�DVVHW�SULFH��SUHGLFWDELOLW\�FDQ�GHFUHDVH�ZLWK�UHYLVHG�GDWD�EHFDXVH�

LQIRUPDWLRQ�LV�EHLQJ�XVHG�WKDW�ZDV�XQDYDLODEOH�ERWK�ZKHQ�WKH�IRUHFDVWV�ZHUH�PDGH�DQG�ZKHQ�WKH�IRUHFDVWHG�

H[FKDQJH�UDWH�ZDV�UHDOL]HG��:H�ILQG�WKDW�SUHGLFWDELOLW\�GHFUHDVHV�ZKHQ�WKH�UHYLVHG�2(&'�PHDVXUHG�RXWSXW�

JDS�� ZKLFK� LV� FRQVLVWHQWO\� ODUJHU� WKDQ� WKH� UHDO�WLPH� 2(&'� PHDVXUHG� RXWSXW� JDS�� LV� LQ� WKH� IRUHFDVWLQJ�

UHJUHVVLRQ�� ,Q� FRQWUDVW�� SUHGLFWDELOLW\� GRHV� QRW� FKDQJH� ZLWK� WKH� UHYLVHG� +3� ILOWHUHG� RXWSXW� JDS� RU� WKH�

XQHPSOR\PHQW�UDWH��QHLWKHU�RI�ZKLFK�DUH�V\VWHPDWLFDOO\�GLIIHUHQW�IURP�WKHLU�UHDO�WLPH�FRXQWHUSDUWV��

� ,W�LV�RIWHQ�DVNHG�ZKHWKHU�WKH�H[SHULHQFH�RI�WKH�%XQGHVEDQN�GXULQJ�WKH�(06�SHULRG�SURYLGHV�D�JRRG�

SUHGLFWRU� IRU� WKH�DFWLRQV�RI� WKH�(&%��7KH�DQVZHU�IURP�WKLV�SDSHU� LV�FOHDUO\�QR�� ,Q�RXU�HDUOLHU�ZRUN�RQ�WKH�

0DUN�'ROODU�H[FKDQJH�UDWH�ZLWK�UHDO�WLPH�GDWD��ZH�IRXQG�HYLGHQFH�RI�SUHGLFWDELOLW\�RQO\�ZLWK�KHWHURJHQHRXV�

FRHIILFLHQWV�DQG�DV\PPHWULF�VSHFLILFDWLRQV��ZLWK�RU�ZLWKRXW�VPRRWKLQJ��)RU�WKH�(XUR�'ROODU�UDWH��ZH�ILQG�WKDW�

WKH� HYLGHQFH� RI� SUHGLFWDELOLW\� LV� PXFK� VWURQJHU� ZLWK� V\PPHWULF� VSHFLILFDWLRQV�� VRPHZKDW� VWURQJHU� ZLWK�

VPRRWKLQJ��DQG�GRHVQ·W�GHSHQG�RQ�ZKHWKHU�WKH�FRHIILFLHQWV�DUH�KRPRJHQHRXV�RU�KHWHURJHQHRXV���

&ODULGD� DQG� :DOGPDQ� �������� XVLQJ� DQ� HYHQW� VWXG\� PHWKRGRORJ\�� ILQG� HYLGHQFH� WKDW� D� VXUSULVH�

LQFUHDVH� LQ� LQIODWLRQ� FDXVHV� WKH� H[FKDQJH� UDWH� WR� DSSUHFLDWH� LQ� WKH� YHU\� VKRUW� UXQ� IRU� LQIODWLRQ� WDUJHWLQJ�

FRXQWULHV��:H�ILQG�VWURQJ�VXSSRUW�IRU�RXU�YDULDQW�RI�WKHLU�SURSRVLWLRQ�WKDW�´EDG�QHZV�DERXW�LQIODWLRQ�LV�JRRG�

QHZV� IRU� WKH� H[FKDQJH� UDWHµ�� ZKLFK� ZH� FKDUDFWHUL]H� DV� ´EDG� QHZV� DERXW� LQIODWLRQ� LV� JRRG� QHZV� IRU� WKH�

IRUHFDVWHG�H[FKDQJH�UDWH�µ�8VLQJ�WKH�PRVW�VXFFHVVIXO�KRPRJHQHRXV�DQG�V\PPHWULF�VSHFLILFDWLRQ��DQ�LQFUHDVH�

LQ�8�6��LQIODWLRQ�UHODWLYH�WR�(XUR�$UHD�LQIODWLRQ�FDXVHV�IRUHFDVWHG�GROODU�DSSUHFLDWLRQ�ZKDWHYHU�PHDVXUH�RI�UHDO�

HFRQRPLF� DFWLYLW\� LV� LQFOXGHG� LQ� WKH� IRUHFDVWLQJ� UHJUHVVLRQ��:H� DOVR� ILQG� WKDW� ´JRRG�QHZV� DERXW�RXWSXW�RU�

XQHPSOR\PHQW�LV�JRRG�QHZV�IRU�WKH�IRUHFDVWHG�H[FKDQJH�UDWH�µ�$Q�LQFUHDVH�LQ�WKH�8�6��RXWSXW�JDS�UHODWLYH�WR�

WKH� (XUR� $UHD� RXWSXW� JDS� FDXVHV� IRUHFDVWHG� GROODU� DSSUHFLDWLRQ� ZKLOH� DQ� LQFUHDVH� LQ� 8�6�� XQHPSOR\PHQW�

UHODWLYH�WR�(XUR�$UHD�XQHPSOR\PHQW�FDXVHV�IRUHFDVWHG�GROODU�GHSUHFLDWLRQ��

���7D\ORU�5XOH�)XQGDPHQWDOV�

:H�H[DPLQH�WKH�OLQNDJH�EHWZHHQ�WKH�H[FKDQJH�UDWH�DQG�D�VHW�RI�IXQGDPHQWDOV�WKDW�DULVH�ZKHQ�FHQWUDO�

EDQNV� VHW� WKH� LQWHUHVW� UDWH� DFFRUGLQJ� WR� WKH�7D\ORU� UXOH�� )ROORZLQJ�7D\ORU� �������� WKH�PRQHWDU\�SROLF\� UXOH�

SRVWXODWHG�WR�EH�IROORZHG�E\�FHQWUDO�EDQNV�FDQ�EH�VSHFLILHG�DV�

�
����
�

ZKHUH�
*
WL LV�WKH�WDUJHW�IRU�WKH�VKRUW�WHUP�QRPLQDO�LQWHUHVW�UDWH�� Wπ LV�WKH�LQIODWLRQ�UDWH��

*
Wπ LV�WKH�WDUJHW�OHYHO�RI�

LQIODWLRQ�� W\ LV�WKH�RXWSXW�JDS��RU�SHUFHQW�GHYLDWLRQ�RI�DFWXDO�UHDO�*'3�IURP�DQ�HVWLPDWH�RI�LWV�SRWHQWLDO�OHYHO��

*** )( U\L WWWWW ++−+= γππφπ
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DQG�
*U LV�WKH�HTXLOLEULXP�OHYHO�RI�WKH�UHDO�LQWHUHVW�UDWH��,W�LV�DVVXPHG�WKDW�WKH�WDUJHW�IRU�WKH�VKRUW�WHUP�QRPLQDO�

LQWHUHVW� UDWH� LV� DFKLHYHG�ZLWKLQ� WKH�SHULRG� VR� WKHUH� LV�QR�GLVWLQFWLRQ�EHWZHHQ� WKH� DFWXDO� DQG� WDUJHW�QRPLQDO�

LQWHUHVW�UDWH��$OWHUQDWLYHO\��WKH�GLIIHUHQFH�EHWZHHQ�WKH�QDWXUDO�UDWH�RI�XQHPSOR\PHQW�DQG�WKH�XQHPSOR\PHQW�

UDWH�FDQ�UHSODFH�WKH�RXWSXW�JDS��

$FFRUGLQJ� WR� WKH�7D\ORU� UXOH�� WKH�FHQWUDO�EDQN�UDLVHV� WKH� WDUJHW� IRU� WKH�VKRUW�WHUP�QRPLQDO� LQWHUHVW�

UDWH�LI� LQIODWLRQ�ULVHV�DERYH�LWV�GHVLUHG�OHYHO�DQG�RU�RXWSXW�LV�DERYH�SRWHQWLDO�RXWSXW��7KH�WDUJHW�OHYHO�RI�WKH�

RXWSXW�GHYLDWLRQ�IURP�LWV�QDWXUDO�UDWH� W\ LV���EHFDXVH��DFFRUGLQJ�WR�WKH�QDWXUDO�UDWH�K\SRWKHVLV��RXWSXW�FDQQRW�

SHUPDQHQWO\�H[FHHG�SRWHQWLDO�RXWSXW��7KH�WDUJHW� OHYHO�RI� LQIODWLRQ�LV�SRVLWLYH�EHFDXVH�LW� LV�JHQHUDOO\�EHOLHYHG�

WKDW�GHIODWLRQ�LV�PXFK�ZRUVH�IRU�DQ�HFRQRP\�WKDQ�ORZ�LQIODWLRQ��7D\ORU�DVVXPHG�WKDW�WKH�RXWSXW�DQG�LQIODWLRQ�

JDSV�HQWHU�WKH�FHQWUDO�EDQN·V�UHDFWLRQ�IXQFWLRQ�ZLWK�HTXDO�ZHLJKWV�RI�����DQG�WKDW�WKH�HTXLOLEULXP�OHYHO�RI�WKH�

UHDO�LQWHUHVW�UDWH�DQG�WKH�LQIODWLRQ�WDUJHW�ZHUH�ERWK�HTXDO�WR���SHUFHQW���

7KH�SDUDPHWHUV�
*
Wπ DQG�

*U LQ�HTXDWLRQ�����FDQ�EH�FRPELQHG�LQWR�RQH�FRQVWDQW�WHUP **
WU φπµ −= �

ZKLFK�OHDGV�WR�WKH�IROORZLQJ�HTXDWLRQ��

�
����������������������������������������������������
�

ZKHUH� φλ +=1 �

:KLOH�LW�VHHPV�UHDVRQDEOH�WR�SRVWXODWH�D�7D\ORU�UXOH�IRU�WKH�8QLWHG�6WDWHV�WKDW�LQFOXGHV�RQO\�LQIODWLRQ�

DQG� WKH� RXWSXW� JDS�� LW� LV� FRPPRQ� SUDFWLFH� WR� LQFOXGH� WKH� UHDO� H[FKDQJH� UDWH� LQ� VSHFLILFDWLRQV� IRU� RWKHU�

FRXQWULHV��

�
����
�

ZKHUH�TW LV�WKH�UHDO�H[FKDQJH�UDWH�IRU�WKH�(XUR�$UHD��7KH�UDWLRQDOH�IRU�LQFOXGLQJ�WKH�UHDO�H[FKDQJH�UDWH�LQ�WKH�

7D\ORU�UXOH�LV�WKDW�WKH�FHQWUDO�EDQN�VHWV�WKH�WDUJHW�OHYHO�RI�WKH�H[FKDQJH�UDWH�WR�PDNH�333�KROG�DQG�LQFUHDVHV�

�GHFUHDVHV��WKH�QRPLQDO�LQWHUHVW�UDWH�LI�WKH�H[FKDQJH�UDWH�GHSUHFLDWHV��DSSUHFLDWHV��IURP�LWV�333�YDOXH��%DVHG�

RQ�WKH�HYLGHQFH�LQ�&**�DQG�0RORGWVRYD��1LNROVNR�5]KHYVN\\��DQG�3DSHOO��������WKDW�WKH�UHDO�H[FKDQJH�UDWH�

HQWHUHG�WKH�7D\ORU�UXOH�IRU�WKH�%XQGHVEDQN�GXULQJ�WKH�(XURSHDQ�0RQHWDU\�6\VWHP�SHULRG��ZH�DOORZ�IRU�WKH�

SRVVLELOLW\�WKDW�LW�VKRXOG�EH�LQFOXGHG�LQ�WKH�(&%·V�7D\ORU�UXOH��

,W� KDV� DOVR� EHFRPH� FRPPRQ�SUDFWLFH� WR� VSHFLI\� D� YDULDQW� RI� WKH� 7D\ORU� UXOH�ZKLFK� DOORZV� IRU� WKH�

SRVVLELOLW\�WKDW�WKH�LQWHUHVW�UDWH�DGMXVWV�JUDGXDOO\�WR�DFKLHYH�LWV�WDUJHW�OHYHO��)ROORZLQJ�&**��ZH�DVVXPH�WKDW�

WKH�DFWXDO�REVHUYDEOH�LQWHUHVW�UDWH�LW SDUWLDOO\�DGMXVWV�WR�WKH�WDUJHW�DV�IROORZV��

�
����
�

5 %OLQGHU�DQG�5HLV��������XVH�WKLV�PHDVXUH� 

WWW \L γλπµ ++=*

WWWW YLLL ++−= −1
*)1( ρρ

WWWW T\L δγλπµ +++=*
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6XEVWLWXWLQJ�����LQWR�����JLYHV�WKH�IROORZLQJ�HTXDWLRQ��

�
����
�

ZKHUH�δ  ��IRU�WKH�8QLWHG�6WDWHV��

7R� GHULYH� WKH�7D\ORU�UXOH�EDVHG� IRUHFDVWLQJ� HTXDWLRQ��ZH� FRQVWUXFW� WKH� LQWHUHVW� UDWH� GLIIHUHQWLDO� E\�

VXEWUDFWLQJ�WKH�LQWHUHVW�UDWH�UHDFWLRQ�IXQFWLRQ�IRU�WKH�(XUR�$UHD�IURP�WKDW�IRU�WKH�8�6���

�
����
�
ZKHUH�a�GHQRWHV�(XUR�$UHD�YDULDEOHV�� VXEVFULSWV�X�DQG�H�GHQRWH�FRHIILFLHQWV� IRU� WKH�8QLWHG�6WDWHV�DQG� WKH�

(XUR�$UHD��α LV�D�FRQVWDQW�� )1( ρλαπ −= DQG
�

)1( ργα −=\ IRU�ERWK�FHQWUDO�EDQNV��DQG� )1( ρδα −=T

IRU�WKH�(&%��

6XSSRVH�WKDW�8�6��LQIODWLRQ�ULVHV�DERYH�WDUJHW��,I�WKHUH�LV�QR�VPRRWKLQJ��DOO�LQWHUHVW�UDWH�DGMXVWPHQWV�

DUH� LPPHGLDWH��7KH�)HG�ZLOO� UDLVH� WKH� LQWHUHVW� UDWH�E\ πλ∆ � ZKHUH� π∆ LV� WKH�FKDQJH� LQ� WKH� LQIODWLRQ� UDWH��

+RZ�ZLOO�WKH�LQFUHDVH�LQ�WKH�LQWHUHVW�UDWH�GLIIHUHQWLDO�DIIHFW�H[FKDQJH�UDWH�IRUHFDVWV"�$FFRUGLQJ�WR�WKH�UHVXOWV�

LQ�(LFKHQEDXP�DQG�(YDQV���������D�SRVLWLYH�VKRFN�WR�WKH�IHGHUDO� IXQGV�UDWH� OHDGV� WR�GHOD\HG�RYHUVKRRWLQJ��

ERWK�LPPHGLDWH�DQG�VXVWDLQHG�H[FKDQJH�UDWH�DSSUHFLDWLRQ��ZLWK�WKH�PD[LPDO�LPSDFW�RFFXUULQJ�EHWZHHQ����DQG�

���PRQWKV� DIWHU� WKH� VKRFN�� IROORZHG� E\� GHSUHFLDWLRQ�� 7KLV� LV� FOHDUO\� LQFRQVLVWHQW� ZLWK�8,53�ZLWK� UDWLRQDO�

H[SHFWDWLRQV�� ZKLFK� FRQVWUDLQV� WKH� PD[LPDO� LPSDFW� WR� RFFXU� LPPHGLDWHO\�� )DXVW� DQG� 5RJHUV� ������� DQG�

6FKROO�DQG�8KOLJ���������ZKLOH�TXHVWLRQLQJ�WKHLU�LGHQWLILFDWLRQ�SURFHGXUH��DOVR�ILQG�ODUJH�8,53�GHYLDWLRQV�LQ�

UHVSRQVH�WR�PRQHWDU\�SROLF\�VKRFNV�� $VVXPLQJ�WKDW�LQYHVWRUV�XVH�WKHVH�HPSLULFDO�UHVXOWV�IRU�IRUHFDVWLQJ��ZH�

SRVWXODWH�WKDW�DQ�LQFUHDVH�LQ�8�6��LQIODWLRQ�DERYH�WDUJHW�ZLOO�FDXVH�IRUHFDVWHG�GROODU�DSSUHFLDWLRQ�LQ�WKH�VKRUW�

UXQ��$�VLPLODU�DUJXPHQW�ZRXOG� LPSO\�WKDW�DQ� LQFUHDVH� LQ�(XUR�$UHD� LQIODWLRQ�DERYH� LWV� WDUJHW�ZRXOG� OHDG�WR�

IRUHFDVWHG�HXUR�DSSUHFLDWLRQ��

:LWK� LQWHUHVW� UDWH� VPRRWKLQJ�� KLJKHU� LQIODWLRQ� QRW� RQO\� UDLVHV� WKH� FXUUHQW� LQWHUHVW� UDWH�� LW� FDXVHV�

H[SHFWDWLRQV� RI� IXUWKHU� LQWHUHVW� UDWH� LQFUHDVHV� LQ� WKH� IXWXUH�� $JDLQ� VXSSRVH� WKDW� HLWKHU�8�6�� RU� (XUR� $UHD�

LQIODWLRQ�ULVHV�DERYH�WDUJHW��,I� WKHUH� LV�VPRRWKLQJ�� WKH�DGMXVWPHQW� LV�JUDGXDO��7KH�)HG�RU�(&%�ZLOO�UDLVH�WKH�

� $V�VKRZQ�E\�(QJHO�DQG�:HVW���������WKLV�VSHFLILFDWLRQ�ZRXOG�VWLOO�EH�DSSOLFDEOH�LI�WKH�8�6��KDG�DQ�H[FKDQJH�UDWH�WDUJHW�
LQ�LWV�LQWHUHVW�UDWH�UHDFWLRQ�IXQFWLRQ��
� *RXULQFKDV�DQG�7RUQHOO��������VKRZ�WKDW�DQ�LQFUHDVH�LQ�WKH�LQWHUHVW�UDWH�FDQ�FDXVH�VXVWDLQHG�H[FKDQJH�UDWH�DSSUHFLDWLRQ�
LI�LQYHVWRUV�V\VWHPDWLFDOO\�XQGHUHVWLPDWH�WKH�SHUVLVWHQFH�RI�LQWHUHVW�UDWH�VKRFNV��
� 7KLV� LV� UHODWHG� WR� WKH� H[WHQVLYH� OLWHUDWXUH�RQ� WKH� IRUZDUG�SUHPLXP�SX]]OH��ZKHUH� UHJUHVVLRQV�RI� H[�SRVW� FKDQJHV�RI�
H[FKDQJH� UDWHV� RQ� LQWHUHVW� UDWH� GLIIHUHQWLDOV� W\SLFDOO\� \LHOG� D� FRHIILFLHQW� HVWLPDWH� WKDW� LV� ERWK� QHJDWLYH� DQG� VWDWLVWLFDOO\�
GLIIHUHQW�IURP�]HUR��7KH�VXUYH\�E\�)URRW�DQG�7KDOHU��������UHSRUWV�DQ�DYHUDJH�HVWLPDWH�RI�������DPRQJ����VWXGLHV��:KLOH�
WKHVH�UHVXOWV�SURYLGH�HYLGHQFH�RI�WKH�IDLOXUH�RI�XQFRQGLWLRQDO�8,53��WKH�UHVSRQVH�RI�WKH�H[FKDQJH�UDWH�WR�DOO�VKRFNV�RQ�
DYHUDJH��WKH\�DUH�QRW�DV�GLUHFWO\�UHODWHG�WR�RXU�UHVHDUFK�DV�WKH�HYLGHQFH�RQ�WKH�IDLOXUH�RI�8,53�FRQGLWLRQDO�RQ�PRQHWDU\�
SROLF\�VKRFNV���
� &ODULGD�DQG�:DOGPDQ��������FRQVWUXFW�D�PRGHO�WKDW�FRPELQHV�D�7D\ORU�UXOH�ZLWK�D�3KLOOLSV�FXUYH�WR�GHULYH�FRQGLWLRQV�
XQGHU�ZKLFK�D�VXUSULVH�LQFUHDVH�LQ�8�6��LQIODWLRQ�ZLOO�DSSUHFLDWH�WKH�H[FKDQJH�UDWH� 7KLV�VWXG\��KRZHYHU��UHODWHV�LQIODWLRQ�
VXUSULVHV�WR�LPPHGLDWH�H[FKDQJH�UDWH�FKDQJHV��QRW�WR�H[FKDQJH�UDWH�IRUHFDVWV� 

WWWWWW YLT\L +++++−= −1))(1( ρδγλπµρ

WWHWXWTWH\WX\WHWXWW LLT\\LL ηρραααπαπαα ππ +−+−−+−+=− −− 11
~~~~~
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LQWHUHVW�UDWH�E\����ρ� λ∆π�LQ�WKH�ILUVW�SHULRG��,Q�WKH�VHFRQG�SHULRG��WKH�LQWHUHVW�UDWH�ZLOO�EH����ρ2� λ∆π DERYH�

LWV� RULJLQDO� OHYHO�� IROORZHG� E\� ���ρ3� λ∆π, DQG� VR� RQ�� 7KH� PD[LPXP� LPSDFW� RQ� WKH� LQWHUHVW� UDWH� ZLOO� EH�

DSSUR[LPDWHO\� λ∆π� WKH� VDPH� DV� ZLWK� QR� VPRRWKLQJ�� ,QWHUHVW� UDWH� VPRRWKLQJ� GRHV� QRW� DIIHFW� WKH� UHVXOWV��

8QGHU�8,53�DQG� UDWLRQDO� H[SHFWDWLRQV�� DQ� LQFUHDVH� LQ� WKH� LQWHUHVW� UDWH��ZKHWKHU� FXUUHQW�RU� H[SHFWHG� LQ� WKH�

IXWXUH�� ZLOO� FDXVH� DQ� LPPHGLDWH� DSSUHFLDWLRQ� RI� WKH� H[FKDQJH� UDWH�� IROORZHG� E\� IRUHFDVWHG� �DQG� DFWXDO��

GHSUHFLDWLRQ�� ,Q� WKH� FRQWH[W� RI� GHOD\HG� RYHUVKRRWLQJ�� WKH� FRPELQDWLRQ� RI� FXUUHQW� DQG� H[SHFWHG� IXWXUH�

LQFUHDVHV�LQ�WKH�LQWHUHVW�UDWH�ZLOO�FDXVH�IRUHFDVWHG�VKRUW�UXQ�H[FKDQJH�UDWH�DSSUHFLDWLRQ��

7KH� OLQN� EHWZHHQ� KLJKHU� LQIODWLRQ� DQG� H[FKDQJH� UDWH� DSSUHFLDWLRQ� SRWHQWLDOO\� FKDUDFWHUL]HV� DQ\�

FRXQWU\�ZKHUH�WKH�FHQWUDO�EDQN�XVHV�WKH�LQWHUHVW�UDWH�DV�WKH�LQVWUXPHQW�LQ�DQ�LQIODWLRQ�WDUJHWLQJ�SROLF\�UXOH��,Q�

WKH�FRQWH[W�RI�WKH�7D\ORU�UXOH��WKUHH�DGGLWLRQDO�SUHGLFWLRQV�FDQ�EH�PDGH��)LUVW��LI�WKH�8�6��RXWSXW�JDS�LQFUHDVHV��

WKH�)HG�ZLOO� UDLVH� LQWHUHVW� UDWHV� DQG� FDXVH� WKH� GROODU� WR� DSSUHFLDWH�� 6LPLODUO\�� DQ� LQFUHDVH� LQ� WKH�(XUR�$UHD�

RXWSXW�JDS�ZLOO�FDXVH�WKH�HXUR�WR�DSSUHFLDWH��6HFRQG��LI�WKH�UHDO�H[FKDQJH�UDWH�IRU�WKH�(XUR�$UHD�GHSUHFLDWHV�

DQG�LW�LV�LQFOXGHG�LQ�WKH�(&%·V�7D\ORU�UXOH��WKH�(&%�ZLOO�UDLVH�LWV�LQWHUHVW�UDWH��FDXVLQJ�WKH�(XUR�WR�DSSUHFLDWH�

DQG�WKH�GROODU�WR�GHSUHFLDWH��7KLUG��LI�WKHUH�LV�LQWHUHVW�UDWH�VPRRWKLQJ��D�KLJKHU�ODJJHG�LQWHUHVW�UDWH�ZLOO�LQFUHDVH�

FXUUHQW�DQG�H[SHFWHG�IXWXUH�LQWHUHVW�UDWHV��8QGHU�8,53�DQG�UDWLRQDO�H[SHFWDWLRQV��DQ\�HYHQW�WKDW�FDXVHV�WKH�

)HG� RU� (&%� WR� UDLVH� LWV� LQWHUHVW� UDWH� ZLOO� SURGXFH� LPPHGLDWH� H[FKDQJH� UDWH� DSSUHFLDWLRQ� DQG� IRUHFDVWHG�

GHSUHFLDWLRQ��%DVHG�RQ�WKH�HYLGHQFH�GLVFXVVHG�DERYH��KRZHYHU��ZH�EHOLHYH�LW�LV�PRUH�UHDVRQDEOH�WR�SRVWXODWH�

WKDW�WKHVH�HYHQWV�ZLOO�SURGXFH�ERWK�LPPHGLDWH�DQG�IRUHFDVWHG�DSSUHFLDWLRQ��

7KHVH�SUHGLFWLRQV�FDQ�EH�FRPELQHG�ZLWK�����WR�SURGXFH�DQ�H[FKDQJH�UDWH�IRUHFDVWLQJ�HTXDWLRQ���

�
����

�

7KH�YDULDEOH WV LV�WKH�ORJ�RI�WKH�8�6��GROODU�QRPLQDO�H[FKDQJH�UDWH�GHWHUPLQHG�DV�WKH�GRPHVWLF�SULFH�RI�IRUHLJQ�

FXUUHQF\��VR�WKDW�DQ�LQFUHDVH�LQ WV LV�D�GHSUHFLDWLRQ�RI�WKH�GROODU��7KH�UHYHUVDO�RI�WKH�VLJQV�RI�WKH�FRHIILFLHQWV�

EHWZHHQ�����DQG�����UHIOHFWV�WKH�SUHVXPSWLRQ�WKDW�DQ\WKLQJ�WKDW�FDXVHV�WKH�)HG�DQG�RU�(&%�WR�UDLVH�WKH�8�6��

LQWHUHVW�UDWH�UHODWLYH�WR�WKH�(XUR�$UHD�LQWHUHVW�UDWH�ZLOO�FDXVH�WKH�GROODU�WR�DSSUHFLDWH��D�GHFUHDVH�LQ WV ���6LQFH�

ZH�GR�QRW�NQRZ�E\�KRZ�PXFK�D�FKDQJH� LQ�WKH�LQWHUHVW�UDWH�GLIIHUHQWLDO��DFWXDO�RU�IRUHFDVWHG��ZLOO�FDXVH�WKH�

H[FKDQJH�UDWH�WR�DGMXVW��ZH�GR�QRW�KDYH�D�OLQN�EHWZHHQ�WKH�PDJQLWXGHV�RI�WKH�FRHIILFLHQWV�LQ�����DQG������

� $�QXPEHU�RI�GLIIHUHQW�PRGHOV�FDQ�EH�QHVWHG�LQ�(TXDWLRQ������,I�WKH�(&%�GRHVQ·W�WDUJHW�WKH�H[FKDQJH�

UDWH� δ  ωT  �� DQG�ZH� FDOO� WKH� VSHFLILFDWLRQ� V\PPHWULF��2WKHUZLVH�� LW� LV� DV\PPHWULF�� ,I� WKH� LQWHUHVW� UDWH�

DGMXVWV� WR� LWV� WDUJHW� OHYHO� ZLWKLQ� WKH� SHULRG�ωXL�  �ωHL�  � �� DQG� WKH�PRGHO� LV� VSHFLILHG�ZLWK� QR� VPRRWKLQJ��

$OWHUQDWLYHO\��WKHUH�LV�VPRRWKLQJ��,I�WKH�FRHIILFLHQWV�RQ�LQIODWLRQ��WKH�RXWSXW�JDS��DQG�LQWHUHVW�UDWH�VPRRWKLQJ�

DUH�WKH�VDPH�LQ�WKH�8�6��DQG�WKH�(XUR�$UHD��VR�WKDW�ωXπ  ωHπ� ωX\� �ωH\� DQG�ωXL� �ωHL� LQIODWLRQ��RXWSXW�JDS��

WWHLWXLWTWH\WX\WHWXW LLT\\V ηωωωωωπωπωω ππ ++−++−+−=∆ −−+ 111
~~~~
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DQG� ODJJHG� LQWHUHVW� UDWH� GLIIHUHQWLDOV� DUH� RQ� WKH� ULJKW�KDQG�VLGH� RI� (TXDWLRQ� ���� DQG� ZH� FDOO� WKH� PRGHO�

KRPRJHQHRXV��2WKHUZLVH��LW�LV�KHWHURJHQHRXV���

���7D\ORU�5XOHV��WKH�)HG��DQG�WKH�(&%�

� ,I�ZH�ZHUH�ZULWLQJ�WKLV�SDSHU�LQ������LQVWHDG�RI�������ZH�ZRXOG�VWDUW�E\�HVWLPDWLQJ�7D\ORU�UXOHV�XVLQJ�

UHDO�WLPH� GDWD� IRU� WKH� )HG� DQG� (&%� WR� SURYLGH� D� JXLGH� WR� WKH� IDFWRUV� WKDW� PLJKW� DIIHFW� RXW�RI�VDPSOH�

H[FKDQJH� UDWH� SUHGLFWDELOLW\�� 6LQFH� WKDW� RSWLRQ� LV� SUHFOXGHG� DQG�ZH� DUH� VNHSWLFDO� WKDW�PXFK� FDQ�EH� OHDUQHG�

IURP� HVWLPDWLQJ� 7D\ORU� UXOHV� ZLWK� HLJKW� \HDUV� RI� GDWD�� ZH� VWDUW� ZLWK� D�PRUH� GHVFULSWLYH�PHWKRG��:H� ILUVW�

GHVFULEH�WKH�UHDO�WLPH�GDWD�DYDLODEOH�IRU�WKH�8�6��DQG�(XUR�$UHD�VLQFH�������DQG�WKHQ�SURYLGH�YLVXDO�HYLGHQFH�

WKDW�7D\ORU�UXOHV�ZLWK�UHDO�WLPH�GDWD�SURYLGH�D�XVHIXO�FKDUDFWHUL]DWLRQ�RI�LQWHUHVW�UDWH�VHWWLQJ�E\�WKH�)HG�DQG�

(&%����

����5HDO�7LPH�DQG�5HYLVHG�'DWD�

:H�XVH�UHDO�WLPH�TXDUWHUO\�GDWD�IURP������4��WR������4��IRU�WKH�8QLWHG�6WDWHV�DQG�WKH�(XUR�$UHD��

7KH� UHDO�WLPH� GDWD� IRU� WKH� 8�6�� FRPHV� IURP� 3KLODGHOSKLD� )HG� 5HDO�7LPH� 'DWDVHW� IRU� 0DFURHFRQRPLVWV��

GHVFULEHG� LQ� &URXVKRUH� DQG� 6WDUN� �������� DQG� WKH� UHDO�WLPH� GDWD� IRU� WKH� (XUR� $UHD� LV� IURP� WKH� 2(&'�

2ULJLQDO�5HOHDVH�DQG�5HYLVLRQV�'DWDEDVH����%RWK�GDWD�VHWV�KDYH�D�WULDQJXODU�IRUPDW�ZLWK�WKH�YLQWDJH�GDWH�RQ�

WKH�KRUL]RQWDO�D[LV�DQG�FDOHQGDU�GDWHV�RQ�WKH�YHUWLFDO��7KH�WHUP�YLQWDJH�GHQRWHV�WKH�GDWH�LQ�ZKLFK�D�WLPH�VHULHV�

RI�GDWD�EHFRPHV�NQRZQ�WR�WKH�SXEOLF����)RU�HDFK�VXEVHTXHQW�TXDUWHU��WKH�QHZ�YLQWDJH�LQFRUSRUDWHV�UHYLVLRQV�

WR�WKH�KLVWRULFDO�GDWD��WKXV�SURYLGLQJ�DOO�LQIRUPDWLRQ�NQRZQ�DW�WKH�WLPH��7KH�UHYLVHG�GDWD�LV�FRQVWUXFWHG�IURP�

WKH������4��YLQWDJH�LQ�ERWK�UHDO�WLPH�GDWDVHWV��

)RU�HDFK� IRUHFDVWLQJ� UHJUHVVLRQ��ZH� VWDUW� LQ������4��DQG�XVH����TXDUWHUV� WR� HVWLPDWH� WKH�KLVWRULFDO�

UHODWLRQVKLS� EHWZHHQ� WKH� 7D\ORU� UXOH� IXQGDPHQWDOV� DQG� WKH� FKDQJH� LQ� WKH� H[FKDQJH� UDWH�� DQG� WKHQ� XVH� WKH�

HVWLPDWHG�FRHIILFLHQWV�WR�IRUHFDVW�WKH�H[FKDQJH�UDWH�RQH�TXDUWHU�DKHDG��:H�XVH�UROOLQJ�UHJUHVVLRQV�WR�SUHGLFW�

���H[FKDQJH�UDWH�FKDQJHV�IURP������4��WR������4���6LQFH�ZH�XVH�YLQWDJH�GDWD��WKH�HVWLPDWHG�FRHIILFLHQWV�DUH�

EDVHG�RQ�UHYLVHG�GDWD��EXW�WKH�IRUHFDVWV�DUH�FRQGXFWHG�XVLQJ�UHDO�WLPH�GDWD�����

:H�XVH�WKH�*'3�'HIODWRU�WR�PHDVXUH�LQIODWLRQ�IRU�WKH�8�6��DQG�WKH�+DUPRQL]HG�,QGH[�RI�&RQVXPHU�

3ULFHV� �+,&3��WR�PHDVXUH� LQIODWLRQ�IRU�(XUR�$UHD��)ROORZLQJ�7D\ORU� �������� WKH� LQIODWLRQ�UDWH� LV� WKH�UDWH�RI�

LQIODWLRQ�RYHU�WKH�SUHYLRXV�IRXU�TXDUWHUV��7KH�H[FKDQJH�UDWH��GHILQHG�DV�WKH�TXDUWHUO\�DYHUDJHG�86�GROODU�SULFH�

RI�D�(XUR��DQG�WKH�VKRUW�WHUP�QRPLQDO�LQWHUHVW�UDWHV��GHILQHG�DV�WKH�LQWHUHVW�UDWH�LQ�WKH�WKLUG�PRQWK�RI�HDFK�

���5HFHQW�SDSHUV�WKDW�FRPSDUH�7D\ORU�UXOHV�IRU�WKH�)HG�DQG�(&%��LQFOXGLQJ�'H�/XFLD�DQG�/XFDV��������DQG�*HUGHVPHLHU��
0RQJHOOL��DQG�5RIILD���������XVH�HLWKHU�%XQGHVEDQN�RU�V\QWKHWLF�(XUR�$UHD�GDWD�WR�H[WHQG�WKH�VDPSOH�EDFN�WR�������DQG�
WKHUHIRUH�FDQQRW�XVH�UHDO�WLPH�GDWD��
���$Q�DOWHUQDWLYH�ZRXOG�EH�WR�XVH�(XUR�$UHD�%XVLQHVV�&\FOH�1HWZRUN�GDWD��EXW�LW�GRHV�QRW�VWDUW�XQWLO�������
���7KHUH� LV�W\SLFDOO\�D�RQH�TXDUWHU� ODJ�EHIRUH�GDWD� LV�UHOHDVHG��VR�UHDO�WLPH�YDULDEOHV�GDWHG�WLPH� W DFWXDOO\�UHSUHVHQW�GDWD�
WKURXJK�SHULRG�W���
���$Q� DOWHUQDWLYH�PHWKRG�RI� FRQVWUXFWLQJ� UHDO�WLPH�GDWD� LV� WR�XVH� ´GLDJRQDOµ�GDWD� WKDW�GRHV�QRW� LQFRUSRUDWH�KLVWRULFDO�
UHYLVLRQV��:LWK�WKDW�PHWKRG��WKH�HVWLPDWHG�FRHIILFLHQWV�ZRXOG�DOVR�XVH�UHDO�WLPH�GDWD��6LQFH�WKH�YLQWDJHV�DUH�QRW�DYDLODEOH�
EHIRUH������DQG�ZH�RQO\�KDYH����IRUHFDVW�SHULRGV��ZH�GR�QRW�KDYH�WKDW�RSWLRQ�IRU�WKLV�SDSHU��
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TXDUWHU��DUH�WDNHQ�IURP�2(&'�0DLQ�(FRQRPLF�,QGLFDWRUV��0(,��GDWDEDVH��7KH�VKRUW�WHUP�LQWHUHVW�UDWH�LV�WKH�

PRQH\�PDUNHW�UDWH��(21,$��IRU�(XUR�$UHD�DQG�WKH�)HGHUDO�)XQGV�5DWH�IRU�WKH�8�6��6LQFH�LQWHUHVW�GDWD�IRU�

WKH� (XUR� $UHD� GRHV� QRW� H[LVW� SULRU� WR� �����4��� ZH� XVH� WKH� *HUPDQ� PRQH\� PDUNHW� UDWH� IURP� WKH� ,0)�

,QWHUQDWLRQDO�)LQDQFLDO�6WDWLVWLFV�'DWDEDVH��OLQH���%��IRU�WKH�HDUOLHU�SHULRG��7KH�UHDO�(XUR�86'�H[FKDQJH�UDWH�

LV� FDOFXODWHG� DV� WKH� GHYLDWLRQ� RI� WKH� QRPLQDO� H[FKDQJH� UDWH� IURP� WKH� WDUJHW� GHILQHG� E\� 3XUFKDVLQJ� 3RZHU�

3DULW\��ZKHUH�WKH�WZR�FRXQWULHV·�SULFH�OHYHOV�DUH�PHDVXUHG�E\�WKH�&3,�IRU�WKH�8�6��DQG�WKH�+,&3�IRU�WKH�(XUR�

$UHD��

:H� XVH� WZR� GLIIHUHQW� PHDVXUHV� RI� WKH� RXWSXW� JDS�� )LUVW�� ZH� FRQVWUXFW� TXDUWHUO\� PHDVXUHV� RI� WKH�

RXWSXW� JDS� IURP� LQWHUQDO� 2(&'� HVWLPDWHV�� 7KLV� GDWD� FRPHV� IURP� WKH� VHPL�DQQXDO� LVVXHV� RI� 2(&'�

(FRQRPLF�2XWORRN�� (DFK� LVVXH� FRQWDLQV� SDVW� HVWLPDWHV� DV� ZHOO� DV� IXWXUH� IRUHFDVW� RI� DQQXDO� YDOXHV� RI� WKH�

RXWSXW� JDS� IRU� 2(&'� FRXQWULHV� LQFOXGLQJ� WKH� (XURSHDQ� 8QLRQ�� 6LQFH� ERWK� HVWLPDWHV� DQG� IRUHFDVWV� DUH�

DQQXDO��ZH�XVHG�TXDGUDWLF�LQWHUSRODWLRQ�WR�REWDLQ�TXDUWHUO\�HVWLPDWHV����7KH�VHFRQG�PHDVXUH�RI�WKH�RXWSXW�JDS�

XVHV�+3�GHWUHQGHG�UHDO�LQGXVWULDO�SURGXFWLRQ����,QGXVWULDO�SURGXFWLRQ�GDWD�VWDUWV�LQ������4���:KLOH�DSSO\LQJ�

WKH�+3� ILOWHU��ZH� WDNH� DFFRXQW�RI� WKH� HQG�RI�VDPSOH�SUREOHP�E\� IRUHFDVWLQJ� DQG�EDFNFDVWLQJ� WKH� LQGXVWULDO�

SURGXFWLRQ�VHULHV�E\����TXDUWHUV� LQ�ERWK�GLUHFWLRQV�DVVXPLQJ� WKDW�JURZWK�UDWHV� IROORZ�DQ�$5����SURFHVV��$�

VLPLODU�PHWKRGRORJ\�LV�XVHG�LQ�&ODXVHQ�DQG�0HLHU����������

7KH� IRUZDUG�ORRNLQJ� VSHFLILFDWLRQV� XVH� WKH� 3KLODGHOSKLD� )HG� 6XUYH\� RI� 3URIHVVLRQDO� )RUHFDVWHUV�

�63)�� IRUHFDVW� GDWD�� ZKLFK� RULJLQDOO\� FRQVLVWV� RI� DQQXDOL]HG� TXDUWHU�RYHU�TXDUWHU� *'3� GHIODWRU� LQIODWLRQ�

IRUHFDVWV�DW�GLIIHUHQW�KRUL]RQV��:H�FRQYHUW�LW�LQWR�\HDU�RYHU�\HDU�UDWHV�E\�WDNLQJ�WKH�DYHUDJH�RI���FRQVHFXWLYH�

LQIODWLRQ� IRUHFDVWV�� )RU� WKH�8�6��� 63)� GDWD� LV� DYDLODEOH� IRU� WKH� HQWLUH� VDPSOH�� )RU� WKH�(XUR�$UHD�� WKH� RQO\�

FRPSDUDEOH�63)�GDWD�ZKLFK� LV�DYDLODEOH� LV� WKH���\HDU�DKHDG�+,&3� LQIODWLRQ�IRUHFDVW��7KH�ILUVW� URXQG�RI� WKH�

VXUYH\�ZDV�FRQGXFWHG�LQ������4���7KLV�PHDQV�WKDW�ZH�GR�QRW�KDYH�WKH�VDPH�IRUHFDVW�IRU������4���ZKLFK�LV�

WKH� VWDUWLQJ� SRLQW� IRU� RXU� �YLQWDJH�� UHJUHVVLRQV�� 7R� GHDO� ZLWK� WKLV� LVVXH�� ZH� QRWH� WKDW� WKH� ILUVW� �YLQWDJH��

UHJUHVVLRQ�ZKLFK�WKH�SXEOLF�FRXOG�KDYH�UXQ�XVLQJ�2(&'�UHDO�WLPH�GDWD�ZDV�LQ������4��ZKHQ�WKH�ILUVW�2(&'�

YLQWDJH�ZDV�SXEOLVKHG��$W�WKDW�WLPH��LQIODWLRQ�GDWD�IRU������4�������4��ZDV�DYDLODEOH��7R�FRQVWUXFW�WKH�W���

LQIODWLRQ�IRUHFDVW�IRU�DQ\�YLQWDJH��ZH�XVH�WKH�UHDOL]HG�W���YDOXHV�RI�LQIODWLRQ��ZKLFK�LV�VRPHWLPHV�LQWHUSUHWHG�

DV� WKH� �UDWLRQDO�� W��� IRUHFDVW� RI� LQIODWLRQ�� EHIRUH� �����4�� DQG� UHDO�WLPH� (XUR� $UHD� 63)� IRUHFDVWV� IURP�

�����4��WR������4���

7KH� UHDO�WLPH� DQG� UHYLVHG�GDWD� DUH�GHSLFWHG� LQ�)LJXUH� ��� ,Q� OLQH�ZLWK� DOO� UHVHDUFK� LQ� WKLV� DUHD� VLQFH�

2USKDQLGHV���������WKH�GLIIHUHQFHV�DUH�PXFK�ODUJHU�IRU�RXWSXW�JDSV�WKDQ�IRU�LQIODWLRQ��UHIOHFWLQJ�WKH�FKDQJHV�

LQ�SRWHQWLDO�RXWSXW��DV�ZHOO�DV� WKH�GDWD� UHYLVLRQV� WKHPVHOYHV�� IRU� WKH� IRUPHU�EXW�QRW� WKH� ODWWHU��5HYLVLRQV� LQ�

146LQFH�WKH�GDWD�LV�XSGDWHG�VHPL�DQQXDOO\��ZH�DVVXPH�WKDW�LQ�WKH�TXDUWHU�IROORZLQJ�WKH�SHULRG�LQ�ZKLFK�WKH�HVWLPDWHV�DUH�
UHOHDVHG�� WKH�SXEOLF�XVHV� WKH�HVWLPDWHV� DQG� IRUHFDVWV� IURP� WKH�SUHYLRXV�TXDUWHU��7KH\�JHW�XSGDWHG�RQO\� DIWHU� WKH�QH[W�
UHOHDVH�RI�WKH�(FRQRPLF�2XWORRN��6HH�1LNROVNR�5]KHYVN\\��������IRU�GHWDLOV� 
���:H�XVH� LQGXVWULDO�SURGXFWLRQ� LQVWHDG�RI�*'3�EHFDXVH�WKH� ODWWHU�GRHV�QRW�VWDUW�XQWLO������IRU� WKH�(XUR�$UHD� LQ� WKH�
2(&'�GDWDEDVH���
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XQHPSOR\PHQW�DUH�PXFK�VPDOOHU�WKDQ�UHYLVLRQV�LQ�WKH�RXWSXW�JDSV�IRU�ERWK�WKH�8�6��DQG�WKH�(XUR�$UHD��)RU�

WKH�8�6��� WKH� UHYLVLRQV� LQ� WKH�+3� ILOWHUHG�RXWSXW� JDS� DUH� ODUJHU� WKDQ� WKH� UHYLVLRQV� LQ� WKH�2(&'�HVWLPDWHG�

RXWSXW�JDS��ZKLOH�WKH�RSSRVLWH� LV�WUXH�IRU�WKH�(XUR�$UHD��7KH�ODUJHVW�UHYLVLRQV�DUH�IRU�WKH�2(&'�UHDO�WLPH�

HVWLPDWHV� RI� WKH� RXWSXW� JDS� IRU� WKH� (XUR� $UHD�� ZKLFK� DUH� VXEVWDQWLDOO\� EHORZ� WKH� UHYLVHG� HVWLPDWHV� IURP�

�����4��WR������4����

7KHVH�SRLQWV�DUH�LOOXVWUDWHG�LQ�7DEOH���WKDW�SURYLGHV�VXPPDU\�VWDWLVWLFV�RI�UHYLVHG�DQG�UHDO�WLPH�GDWD��

7KH�DYHUDJH�8�6��UHDO�WLPH�LQIODWLRQ�DQG�XQHPSOR\PHQW�UDWH�DUH�YLUWXDOO\�WKH�VDPH�DV�WKH�UHYLVHG�LQIODWLRQ�DQG�

XQHPSOR\PHQW�UDWH�DQG�WKH�DYHUDJH�(XUR�$UHD�UHDO�WLPH�LQIODWLRQ�DQG�XQHPSOR\PHQW�UDWH�GLIIHU�IURP�WKHLU�

UHYLVHG�FRXQWHUSDUWV�LQVLJQLILFDQWO\��7KH�ODUJHVW�GLIIHUHQFHV�DUH�IRXQG�EHWZHHQ�WKH�DYHUDJH�8�6��UHDO�WLPH�DQG�

UHYLVHG�+3�ILOWHUHG�RXWSXW�JDS�DQG�(XUR�$UHD�2(&'�RXWSXW�JDS��7KHVH�GLIIHUHQFHV�DUH�YHU\�FORVH�LQ�VL]H�DQG�

HTXDO�WR������SHUFHQWDJH�SRLQWV�IRU�WKH�8�6��DQG������SHUFHQWDJH�SRLQWV�IRU�(XUR�$UHD��7KH�DYHUDJH�8�6��UHDO�

WLPH�DQG�UHYLVHG�2(&'�RXWSXW�JDS�DQG�(XUR�$UHD� UHDO�WLPH�DQG� UHYLVHG�+3�ILOWHUHG�RXWSXW�JDS�GLIIHU�E\�

�����DQG������SHUFHQWDJH�SRLQWV��UHVSHFWLYHO\��7KHVH�GLIIHUHQFHV�VXJJHVW�WKDW�SROLF\�UHFRPPHQGDWLRQV�EDVHG�

RQ�+3�ILOWHUHG�RXWSXW�JDS� IRU� WKH�8�6��DQG�2(&'�HVWLPDWHV�RI� WKH�RXWSXW�JDS�IRU� WKH�(XUR�$UHD�PD\�EH�

VXEVWDQWLDOO\�GLIIHUHQW�ZLWK�UHYLVHG�DQG�UHDO�WLPH�GDWD���

7DEOH��� VKRZV� WKH�GHVFULSWLYH� VWDWLVWLFV�RQ�GDWD� UHYLVLRQV� LQ�RXU� VDPSOH��$�SRVLWLYH� DQG� VLJQLILFDQW�

YDOXH� IRU� WKH�PHDQ�RI� WKH� UHYLVLRQ� LQGLFDWHV� WKDW� WKH� YDULDEOH�ZDV�RQ� DYHUDJH� UHYLVHG�XSZDUGV�� VR� WKDW� WKH�

H[LVWHQFH�RI�PHDVXUHPHQW�HUURUV�RU�WKH�DYDLODELOLW\�RI�QHZ�LQIRUPDWLRQ��RU�ERWK��PDGH�WKH�VWDWLVWLFDO�DJHQF\�

UHDOL]H�WKDW�WKH�LQIODWLRQ�UDWH�DQG�RU�WKH�RXWSXW�JDS�ZDV�KLJKHU�WKDQ�SHUFHLYHG�LQ�UHDO�WLPH��:H�FDQ�VHH�WKDW�

WKH�PHDQ�UHYLVLRQ�IRU�LQIODWLRQ�DQG�XQHPSOR\PHQW�LV�HVVHQWLDOO\�]HUR�IRU�WKH�8�6���DQG�LQVLJQLILFDQW�IRU�(XUR�

$UHD��%RWK�+3�ILOWHUHG�RXWSXW�JDS�IRU�WKH�8�6��DQG�2(&'�HVWLPDWHV�RI�WKH�RXWSXW�JDS�IRU�WKH�(XUR�$UHD�DUH�

RQ�DYHUDJH�UHYLVHG�XSZDUGV��

7R�H[SORUH�WKH�QDWXUH�RI�GDWD�UHYLVLRQV�LQ�RXU�VDPSOH��ZH�H[DPLQH�WKH�FRUUHODWLRQV�EHWZHHQ�WKH�GDWD�

UHYLVLRQV�� GHILQHG� DV�;UHYLVHG�;UHDO�WLPH� DQG� WKH� UHDO�WLPH� DQG� UHYLVHG� VHULHV��$FFRUGLQJ� WR�0DQNLZ� DQG� 6KDSLUR�

��������LI�GDWD�UHYLVLRQV�UHSUHVHQW�SXUH�QRLVH��WKH\�VKRXOG�EH�XQFRUUHODWHG�ZLWK�WKH�UHYLVHG�GDWD�EXW�FRUUHODWHG�

ZLWK�WKH�UHDO�WLPH�VHULHV��7KH�RSSRVLWH�VKRXOG�EH�WUXH�LI�GDWD�UHYLVLRQV�UHSUHVHQW�SXUH�QHZV��7KH�FRUUHODWLRQV�

LQ�7DEOH���LQGLFDWH�WKDW�UHYLVLRQV�LQ�WKH�(XUR�$UHD�+3�ILOWHUHG�RXWSXW�JDS�UHSUHVHQW�SXUH�QHZV�DQG�UHYLVLRQV�

LQ� (XUR� $UHD� 2(&'� RXWSXW� JDS� DUH� GRPLQDWHG� E\� QHZV�� 7KH� UHYLVLRQV� LQ� (XUR� $UHD� LQIODWLRQ� DQG�

XQHPSOR\PHQW�UHSUHVHQW�PRVWO\�QRLVH��7KH�SURSHUWLHV�RI�QHZV�DUH�PRUH�SURQRXQFHG�LQ�WKH�8�6��UHYLVLRQV�RI�

LQIODWLRQ�DQG�WKH�+3�ILOWHUHG�RXWSXW�JDS��ZKLOH�UHYLVLRQV�RI�WKH�8�6��2(&'�RXWSXW�JDS�DQG�XQHPSOR\PHQW�

DUH�GRPLQDWHG�E\�QRLVH��

����7D\ORU�5XOHV�IRU�WKH�)HG�DQG�(&%���

:H� SURYLGH� YLVXDO� HYLGHQFH� RI� KRZ� FORVHO\� LQWHUHVW� UDWH� VHWWLQJ� E\� WKH� )HG� DQG� WKH� (&%� FDQ� EH�

FKDUDFWHUL]HG�E\�D�7D\ORU�UXOH�ZLWK�UHDO�WLPH�GDWD��,Q�SDQHO�$�RI�)LJXUH����ZH�GHSLFW�WKH�DFWXDO�8�6��DQG�(XUR�

$UHD� LQWHUHVW� UDWH� DQG� WKH� FRXQWHUIDFWXDO� LQWHUHVW� UDWH� LPSOLHG�E\� D�7D\ORU� UXOH�ZLWK� D� FRHIILFLHQW�RI�����RQ�
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LQIODWLRQ������RQ�WKH�RXWSXW�JDS��DQ�LQIODWLRQ�WDUJHW�RI���SHUFHQW��DQ�HTXLOLEULXP�UHDO�LQWHUHVW�UDWH�RI���SHUFHQW��

DQG� QR� VPRRWKLQJ��([FHSW� IRU� XVLQJ� UHDO�WLPH� UDWKHU� WKDQ� UHYLVHG� GDWD� DQG� D� GLIIHUHQW� WLPH� SHULRG�� WKLV� LV�

H[DFWO\�WKH�H[HUFLVH�FRQGXFWHG�LQ�7D\ORU���������:H�XVH�*'3�UHDO�WLPH�LQIODWLRQ�IRU�WKH�86��+,&3�UHDO�WLPH�

LQIODWLRQ�IRU�WKH�(XUR�$UHD��DQG�2(&'�HVWLPDWHV�RI�WKH�RXWSXW�JDS����

7KH� UHVXOWV� IRU� WKH�8�6�� VKRZ� WKDW�� ZKLOH� WKH� )HGHUDO� )XQGV� UDWH� DQG� LQWHUHVW� UDWH� LPSOLHG� E\� WKH�

7D\ORU�UXOH�DUH�FOHDUO\�SRVLWLYHO\�FRUUHODWHG��WKH�)HGHUDO�)XQGV�UDWH� LV�FRQVLVWHQWO\�EHORZ�WKH�UDWH� LPSOLHG�E\�

WKH�7D\ORU�UXOH�IURP������4��WR������4���QHDUO\�H[DFWO\�UHSOLFDWLQJ�WKH�UHVXOWV�UHSRUWHG�E\�7D\ORU�������ZLWK�

UHYLVHG�GDWD����7D\ORU�������DUJXHV�WKDW�WKH�JDS�EHWZHHQ�WKH�DFWXDO�)HGHUDO�)XQGV�UDWH�DQG�WKH�UDWH�LPSOLHG�E\�

WKH�7D\ORU�UXOH�ZDV�DQ�LPSRUWDQW�FRQWULEXWLQJ�IDFWRU�WR�WKH�KRXVLQJ�SULFH�EXEEOH�LQ�WKH�8�6��2XU�UHVXOWV�VKRZ�

WKDW�� LQ� WKH�FRQWH[W�RI� WKLV�DUJXPHQW�� WKH�GLVFUHSDQF\� LV�QRW�DQ�DUWLIDFW�RI�XVLQJ� UHYLVHG�GDWD� WKDW�ZHUH�QRW�

DYDLODEOH� WR� WKH�)HG�DW� WKH� WLPH� WKDW� LQWHUHVW�UDWH�VHWWLQJ�GHFLVLRQV�ZHUH�PDGH��EXW�DOVR�DSSHDUV� LQ� UHDO�WLPH�

GDWD��)RU�WKH�(XUR�$UHD��ZKLOH�WKH�RYHUDOO�ILW�LV�FORVHU��WKH�DFWXDO�0RQH\�0DUNHW�5DWH�LV�EHORZ�WKH�UDWH�LPSOLHG�

E\� WKH�7D\ORU� UXOH� IURP� �����4�� WR� �����4���:KLOH� WKLV� LV� VLPLODU� WR� WKH� SDWWHUQ� IRXQG� IRU� WKH�8�6��� WKH�

PDJQLWXGH�RI�WKH�JDS�LV�PXFK�VPDOOHU�IRU�WKH�(XUR�$UHD�WKDQ�IRU�WKH�8�6��

,W�LV�RIWHQ�DUJXHG�WKDW�PRQHWDU\�SROLF\�HYDOXDWLRQ�VKRXOG�EH�FRQGXFWHG�ZLWK�IRUZDUG�ORRNLQJ�GDWD��,Q�

SDQHO� %� RI� )LJXUH� ��� ZH� GHSLFW� IRUZDUG�ORRNLQJ� VSHFLILFDWLRQV�� IRU� ZKLFK� ZH� XVH� WKH� W��� 63)� LQIODWLRQ�

IRUHFDVWV�IRU�ERWK�WKH�(XUR�$UHD�DQG�WKH�8�6��(YHU\WKLQJ�HOVH��LQFOXGLQJ�WKH�FRHIILFLHQWV�RQ�LQIODWLRQ�DQG�WKH�

RXWSXW�JDS��WKH�LQIODWLRQ�WDUJHW�RI���SHUFHQW��DQG�WKH�HTXLOLEULXP�UHDO�LQWHUHVW�UDWH�RI���SHUFHQW��LV�WKH�VDPH�DV�

ZLWK� FRQWHPSRUDQHRXV� LQIODWLRQ�� )RU� WKH�8�6��� WKH� SDWWHUQ� LV� VLPLODU� WR� WKDW� IRXQG�ZLWK� FRQWHPSRUDQHRXV�

LQIODWLRQ�H[FHSW�WKDW�LW�VWDUWV�LQ������4��DQG�HQGV�LQ������4���,Q�DGGLWLRQ��WKH�JDS�EHWZHHQ�WKH�DFWXDO�)HGHUDO�

)XQGV�UDWH�DQG�WKH�UDWH�LPSOLHG�E\�WKH�7D\ORU�UXOH�LV�VPDOOHU�ZLWK�IRUHFDVWHG�LQIODWLRQ��)RU�WKH�(XUR�$UHD��WKH�

DFWXDO�0RQH\�0DUNHW� UDWH�ZLWK� IRUHFDVWHG� LQIODWLRQ� LV� YHU\� FORVH� WR� WKH� UDWH� LPSOLHG�E\� WKH�7D\ORU� UXOH� IRU�

DOPRVW�WKH�HQWLUH�SHULRG��ZLWK�WKH�DFWXDO�UDWH�KLJKHU�LQ�����������DQG�WKH�LPSOLHG�UDWH�KLJKHU�LQ������������

:LWK� IRUHFDVWHG� LQIODWLRQ�� ZH� FDQ� FRQVWUXFW� H[� DQWH� UHDO� LQWHUHVW� UDWHV� DV� WKH� QRPLQDO� LQWHUHVW� UDWH�

PLQXV�WKH�H[SHFWHG�UDWH�RI�LQIODWLRQ��DQG�FDOFXODWH�WKH�HTXLOLEULXP�UHDO�LQWHUHVW�UDWH�������SHUFHQW�IRU�WKH�8�6��

DQG� ����� SHUFHQW� IRU� WKH�(XUR�$UHD�� DV� WKH� DYHUDJH� UHDO� LQWHUHVW� UDWH� RYHU� WKH� SHULRG���� 7KH� UHVXOWV�ZLWK� D�

IRUZDUG�ORRNLQJ�VSHFLILFDWLRQ�DQG�FDOFXODWHG�HTXLOLEULXP�UHDO�LQWHUHVW�UDWH�DUH�VKRZQ�LQ�SDQHO�&��$FFRUGLQJ�WR�

(TXDWLRQ������WKH�HTXLOLEULXP�UHDO�LQWHUHVW�UDWH�KDV�D�SRLQW�IRU�SRLQW�DIIHFW�RQ�WKH�QRPLQDO�LQWHUHVW�UDWH��VR�WKLV�

ORZHUV�WKH�LQWHUHVW�UDWH�LPSOLHG�E\�WKH�7D\ORU�UXOH�E\������SHUFHQW�IRU�WKH�8�6��DQG������SHUFHQW�IRU�WKH�(XUR�

$UHD��)RU� WKH�8�6��� WKH�JDS�EHWZHHQ� WKH� DFWXDO�)HGHUDO�)XQGV� UDWH� DQG� WKH� UDWH� LPSOLHG�E\� WKH�7D\ORU� UXOH�

VWDUWV�LQ������4��DQG�HQGV�LQ������4��DQG�LV�VPDOOHU�WKDQ�WKDW�IRXQG�ZLWK�DQ�HTXLOLEULXP�UHDO�LQWHUHVW�UDWH�RI�

���)LJXUHV�IRU�+3�ILOWHUHG�GDWD��QRW�UHSRUWHG��DUH�VLPLODU��
���,Q�7D\ORU��������WKH�DFWXDO�DQG�LPSOLHG�SDWKV�GLYHUJH�LQ������4��DQG�PHUJH�DJDLQ�LQ������4���
���%HFDXVH� WKH� HTXLOLEULXP� UHDO� LQWHUHVW� UDWH� LV� FDOFXODWHG�E\� DYHUDJLQJ�RYHU� WKH� SHULRG�� WKLV� LV� QRW� OLWHUDOO\� D� UHDO�WLPH�
H[HUFLVH�HYHQ�WKRXJK�LW�XVHV�UHDO�WLPH�LQIODWLRQ�DQG�RXWSXW�JDS�GDWD��
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� SHUFHQW��)RU�WKH�(XUR�$UHD��WKH�DFWXDO�0RQH\�0DUNHW�UDWH�ZLWK�IRUHFDVWHG�LQIODWLRQ�LV�DERYH�WKH�UDWH�LPSOLHG�

E\�WKH�7D\ORU�UXOH�IRU�PRVW�RI�WKH�SHULRG��DQG�WKH\�DUH�YHU\�FORVH�IURP������4��WR������4����

8VLQJ�UHDO�WLPH�GDWD�YLVXDO�PHWKRGV�WKDW�PDNH�QR�DWWHPSW�WR�SURGXFH�D�JRRG�ILW�EHWZHHQ�WKH�DFWXDO�

DQG�LPSOLHG�LQWHUHVW�UDWHV��ZH�KDYH�VKRZQ�WKDW�WKH�7D\ORU�UXOH�SURYLGHV�D�JRRG�DSSUR[LPDWLRQ�RI�LQWHUHVW�UDWH�

VHWWLQJ�E\�ERWK�WKH�)HG�DQG�WKH�(&%�VLQFH�������)RU�WKH�8�6���WKH�PDMRU�GHYLDWLRQ�RFFXUUHG�EHWZHHQ������

DQG� ����� DQG�� DV� GHVFULEHG� E\� 7D\ORU�������� ZDV� SURGXFHG� EHFDXVH� WKH� DFWXDO� )HGHUDO� )XQGV� UDWH� ZDV�

FRQVLVWHQWO\�EHORZ�WKH�UDWH�LPSOLHG�E\�WKH�7D\ORU�UXOH��)RU�WKH�(&%��WKH�GLIIHUHQFHV�EHWZHHQ�WKH�DFWXDO�DQG�

LPSOLHG�LQWHUHVW�UDWHV�DUH�VPDOOHU��DQG�WKH�DFWXDO�0RQH\�0DUNHW�UDWH�ZDV�QHLWKHU�FRQVLVWHQWO\�DERYH�QRU�EHORZ�

WKH�UDWH�LPSOLHG�E\�WKH�7D\ORU�UXOH��

����)RUHFDVW�&RPSDULVRQ�%DVHG�RQ�063(�

:H�KDYH�SURYLGHG�VRPH�LQIRUPDO�HYLGHQFH�WKDW��XVLQJ�UHDO�WLPH�GDWD��LQWHUHVW�UDWH�VHWWLQJ�E\�WKH�)HG�

DQG� WKH� (&%� LV� EURDGO\� FRQVLVWHQW� ZLWK� 7D\ORU� UXOH�� :H� QRZ� WXUQ� WR� WKH� FHQWUDO� TXHVWLRQ� RI� RXU� SDSHU��

ZKHWKHU�7D\ORU�UXOH�IXQGDPHQWDOV�FDQ�SURYLGH�HYLGHQFH�RI�RXW�RI�VDPSOH�SUHGLFWDELOLW\�IRU�WKH�8QLWHG�6WDWHV�

'ROODU�(XUR�H[FKDQJH�UDWH��%HIRUH�DGGUHVVLQJ�WKLV�LVVXH��ZH�QHHG�WR�VXPPDUL]H�VRPH�HFRQRPHWULF�UHVXOWV��

(DFK�PRGHO·V�RXW�RI�VDPSOH�SUHGLFWDELOLW\� LV�FRPSDUHG� WR� WKDW�RI� WKH�PDUWLQJDOH�GLIIHUHQFH�SURFHVV�

XVLQJ�DQ�DGMXVWHG�WHVW�VWDWLVWLF��ZKLFK�LV�FRQVWUXFWHG�DV�GHVFULEHG�LQ�&ODUN�DQG�:HVW���������:H�DUH�LQWHUHVWHG�

LQ�FRPSDULQJ�WKH�PHDQ�VTXDUH�SUHGLFWLRQ�HUURUV�IURP�WKH�WZR�QHVWHG�PRGHOV��7KH�EHQFKPDUN�PRGHO�LV�D�]HUR�

PHDQ�PDUWLQJDOH�GLIIHUHQFH�SURFHVV��ZKLOH�WKH�DOWHUQDWLYH�LV�D�OLQHDU�PRGHO���

0RGHO������ WW\ ε=

0RGHO������ WWW ;\ εβ += ’
� ZKHUH� 0)(1 =+ WW( ε

6XSSRVH�ZH�KDYH�D� VDPSOH�RI�7���REVHUYDWLRQV��7KH� ODVW�3�REVHUYDWLRQV�DUH�XVHG� IRU�SUHGLFWLRQV��

7KH� ILUVW� SUHGLFWLRQ� LV�PDGH� IRU� WKH� REVHUYDWLRQ�5���� WKH� QH[W� IRU�5����«�� WKH� ILQDO� IRU�7����:H� KDYH�

7�� 5�3� ZKHUH�5 ����DQG�3 ���TXDUWHUV��7R�JHQHUDWH�SUHGLFWLRQ�IRU�SHULRG�W 5��5��� «��7� ZH�XVH�WKH��

LQIRUPDWLRQ�DYDLODEOH�SULRU�WR�W� /HW� Wβ? LV�D�UHJUHVVLRQ�HVWLPDWH�RI� Wβ WKDW�LV�REWDLQHG�XVLQJ�WKH�GDWD�SULRU�WR�

W��7KH�RQH�VWHS�DKHDG�SUHGLFWLRQ�IRU�PRGHO���LV����DQG WW; β?1+ IRU�PRGHO����7KH�VDPSOH�IRUHFDVW�HUURUV�IURP�

WKH�PRGHOV���DQG���DUH� 11,1? ++ = WW \H DQG� WWWW ;\H β?? 111,2 +++ −= � UHVSHFWLYHO\��7KH�FRUUHVSRQGLQJ�063(·V�

IRU�WKH�WZR�PRGHOV�DUH� ∑
+−=
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−=
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� :H� DUH� LQWHUHVWHG� LQ� WHVWLQJ� WKH� QXOO� K\SRWKHVLV� RI� QR� SUHGLFWDELOLW\� DJDLQVW� WKH� DOWHUQDWLYH� WKDW�

H[FKDQJH�UDWHV�DUH�OLQHDUO\�SUHGLFWDEOH���� 7KXV��

0:

0:

2
2

2
11

2
2

2
10

>−

=−

σσ

σσ

+

+

8QGHU� WKH� QXOO�� WKH� SRSXODWLRQ� 063(·V� DUH� HTXDO�� :H� QHHG� WR� XVH� WKH� VDPSOH� HVWLPDWHV� RI� WKH�

SRSXODWLRQ�063(·V� WR� GUDZ� WKH� LQIHUHQFH��7KH�SURFHGXUH� LQWURGXFHG�E\�'LHEROG� DQG�0DULDQR� ������� DQG�

:HVW� ������� XVHV� VDPSOH� 063(·V� WR� FRQVWUXFW� D� W�W\SH� VWDWLVWLFV� ZKLFK� LV� DVVXPHG� WR� EH� DV\PSWRWLFDOO\�
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���:H�XVH�WKH�WHUP�´SUHGLFWDELOLW\µ�DV�D�VKRUWKDQG�IRU�´RXW�RI�VDPSOH�SUHGLFWDELOLW\µ�LQ�WKH�VHQVH�XVHG�E\�&ODUN�DQG�:HVW�
��������������UHMHFWLQJ�WKH�QXOO�RI�D�]HUR�VORSH�LQ�WKH�SUHGLFWLYH�UHJUHVVLRQ�LQ�IDYRU�RI�WKH�DOWHUQDWLYH�RI�D�QRQ]HUR�VORSH���

∑∑∑∑∑
+−=

+
−

+−=
++

−

+−=
++

−

+−=
+

−

+−=
+

− ′−′=′−−==−
7

37W

WW

7

37W

WWW

7

37W

WWW

7

37W

W

7

37W

W ;3;\3;\3\3I3
1

2
1

1

1
11

1

1

2
11

1

1

2
1

1

1
1

12
2

2
1 )?(?2)?(??? βββσσ



15

LV� D�PDUWLQJDOH�GLIIHUHQFH� VHULHV�&ODUN�DQG�:HVW� ������������� UHFRPPHQG�DGMXVWLQJ� WKH�GLIIHUHQFH�EHWZHHQ�

063(·V�DV�GHVFULEHG�DERYH�DQG�XVLQJ�VWDQGDUG�QRUPDO�FULWLFDO�YDOXHV�IRU�LQIHUHQFH����

,W�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKH�GLVWLQFWLRQ�EHWZHHQ�SUHGLFWDELOLW\�DQG�IRUHFDVWLQJ�FRQWHQW��7KH�&:�

PHWKRGRORJ\�WHVWV�ZKHWKHU�WKH�UHJUHVVLRQ�FRHIILFLHQW� β LV�]HUR�UDWKHU�WKDQ�ZKHWKHU�WKH�PRGHO�EDVHG�IRUHFDVW�

LV�PRUH�DFFXUDWH�WKDQ�WKH�UDQGRP�ZDON�IRUHFDVW��6LQFH�WKH�&:�VWDWLVWLF�LV�FRQVWUXFWHG�E\�DGMXVWLQJ�WKH�VDPSOH�

063(�IURP� WKH� DOWHUQDWLYH�PRGHO�E\� WKH�DPRXQW�RI�ELDV�XQGHU� WKH�QXOO�� LW� LV� HQWLUHO\�SRVVLEOH� IRU� WKH�QXOO�

K\SRWKHVLV�WKDW� β  ��WR�EH�UHMHFWHG�HYHQ�ZKHQ�WKH�VDPSOH�063(�IURP�WKH�UDQGRP�ZDON�IRUHFDVW�LV�VPDOOHU�

WKDQ�WKH�VDPSOH�063(�IURP�WKH�PRGHO�EDVHG�IRUHFDVW���

���(PSLULFDO�5HVXOWV�

����7D\ORU�5XOH�)XQGDPHQWDOV�

:H� QRZ� WXUQ� WR� RXU� HPSLULFDO� UHVXOWV�� 7DEOHV� ���� SUHVHQW� UHVXOWV� IRU� RQH�TXDUWHU�DKHDG� IRUHFDVW�

FRPSDULVRQV� XVLQJ� &:� VWDWLVWLFV�� 7DEOH� �� SUHVHQWV� WKH� FHQWUDO� UHVXOWV� RI� WKH� SDSHU�� :LWK� D� V\PPHWULF�

VSHFLILFDWLRQ� WKDW�GRHV�QRW� LQFOXGH� WKH� UHDO� H[FKDQJH� UDWH� LQ� WKH� IRUHFDVWLQJ� UHJUHVVLRQ��QR� VPRRWKLQJ�� DQG�

KHWHURJHQHRXV� FRHIILFLHQWV�� WKH� UDQGRP�ZDON� �QR�SUHGLFWDELOLW\�� QXOO�K\SRWKHVLV� LV� UHMHFWHG� DW� WKH���SHUFHQW�

OHYHO�LQ�IDYRU�RI�WKH�DOWHUQDWLYH�K\SRWKHVLV�RI�RXW�RI�VDPSOH�SUHGLFWDELOLW\�IRU�WKH�(XUR�'ROODU�H[FKDQJH�UDWH�

ZLWK� 7D\ORU� UXOH� IXQGDPHQWDOV� ZKHQ� ERWK� LQIODWLRQ� DQG� HLWKHU� WKH� +3� ILOWHUHG� RXWSXW� JDS�� WKH� 2(&'�

HVWLPDWHG�RXWSXW�JDS��RU�WKH�XQHPSOR\PHQW�UDWH�LV�LQFOXGHG�LQ�WKH�IRUHFDVWLQJ�UHJUHVVLRQ��:LWK�D�V\PPHWULF�

VSHFLILFDWLRQ��QR�VPRRWKLQJ��DQG�KRPRJHQHRXV�FRHIILFLHQWV��WKH�UHMHFWLRQV�DUH�QHDUO\�DV�VWURQJ����SHUFHQW�IRU�

LQIODWLRQ�DQG�HLWKHU�WKH�+3�ILOWHUHG�RXWSXW�JDS�RU�WKH�XQHPSOR\PHQW�UDWH�DQG����SHUFHQW�IRU�LQIODWLRQ�DQG�WKH�

2(&'�RXWSXW�JDS�HVWLPDWH��

7KH� UHVXOWV� IRU� V\PPHWULF� VSHFLILFDWLRQV� ZLWK� VPRRWKLQJ� DUH� DOVR� VWURQJ�� :LWK� KHWHURJHQHRXV�

FRHIILFLHQWV��WKH�QXOO�LV�UHMHFWHG�DW�WKH���SHUFHQW�OHYHO�IRU�LQIODWLRQ�DQG�WKH�+3�ILOWHUHG�RXWSXW�JDS�DQG�DW�WKH���

SHUFHQW�OHYHO�IRU�LQIODWLRQ�DQG�HLWKHU�WKH�2(&'�HVWLPDWHG�RXWSXW�JDS�RU�WKH�XQHPSOR\PHQW�UDWH�ZKLOH��ZLWK�

KRPRJHQHRXV�FRHIILFLHQWV�� WKH�QXOO� LV�UHMHFWHG�DW� WKH���SHUFHQW� OHYHO�IRU� LQIODWLRQ�DQG�HLWKHU� WKH�+3�ILOWHUHG�

RXWSXW�JDS�RU� WKH�XQHPSOR\PHQW� UDWH� DQG�DW� WKH����SHUFHQW� OHYHO� IRU� LQIODWLRQ�DQG� WKH�2(&'�RXWSXW�JDS�

HVWLPDWH��7KH�UHVXOWV�IRU�WKH�DV\PPHWULF�VSHFLILFDWLRQV��ZKLFK�LQFOXGH�WKH�UHDO�H[FKDQJH�UDWH�LQ�WKH�IRUHFDVWLQJ�

UHJUHVVLRQ��DUH�PXFK�ZHDNHU��:KLOH��ZLWK�QR�VPRRWKLQJ�DQG�KRPRJHQHRXV�FRHIILFLHQWV��WKH�QXOO�LV�UHMHFWHG�DW�

WKH���SHUFHQW�OHYHO�IRU�LQIODWLRQ�DQG�HLWKHU�WKH�+3�ILOWHUHG�RXWSXW�JDS�RU�WKH�XQHPSOR\PHQW�UDWH�DQG�DW�WKH����

SHUFHQW�IRU�LQIODWLRQ�DQG�WKH�2(&'�RXWSXW�JDS�HVWLPDWH��LW�FDQ�RQO\�EH�UHMHFWHG��DW�WKH����SHUFHQW�OHYHO��IRU�

���%HFDXVH�WKH�QXOO�K\SRWKHVLV�IRU�WKH�&:�VWDWLVWLF�LV�D�]HUR�PHDQ�PDUWLQJDOH�GLIIHUHQFH�SURFHVV��ZH�FDQ�RQO\�WHVW�WKH�QXOO�
WKDW�WKH�H[FKDQJH�UDWH�LV�D�UDQGRP�ZDON��QRW�D�UDQGRP�ZDON�ZLWK�GULIW��&ODUN�DQG�:HVW��������������DUJXH�WKDW�VWDQGDUG�
QRUPDO�FULWLFDO�YDOXHV�DUH�DSSUR[LPDWHO\�FRUUHFW�DQG�DGYRFDWH�XVLQJ�WKHP�LQVWHDG�RI�ERRWVWUDSSHG�FULWLFDO�YDOXHV��&ODUN�
DQG�0F&UDFNHQ� �������FRQVLGHU� WKH� LPSDFW�RI�GDWD�UHYLVLRQV�RQ� WHVWV�RI�HTXDO�SUHGLFWLYH�DELOLW\��%HFDXVH� WKH�QRPLQDO�
H[FKDQJH�UDWH�LV�XQUHYLVHG�DQG�D�UDQGRP�ZDON�XQGHU�WKH�QXOO��HYHQ�SUHGLFWDEOH�UHDO�WLPH�GDWD�UHYLVLRQV�GR�QRW�KDYH�DQ�
LPSDFW�RQ�WKH�DV\PSWRWLF�GLVWULEXWLRQV�DQG�WKH�&ODUN�DQG�:HVW�UHVXOWV�FDQ�EH�XVHG��
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WKH�2(&'�RXWSXW�JDS�HVWLPDWH�ZLWK�KHWHURJHQHRXV�FRHIILFLHQWV��:LWK�VPRRWKLQJ��WKH�QXOO�FDQQRW�EH�UHMHFWHG�

DW�WKH����SHUFHQW�OHYHO�IRU�DQ\�RI�WKH�VSHFLILFDWLRQV��

:H� KDYH� SUHVHQWHG� HYLGHQFH� WKDW�� XVLQJ� V\PPHWULF� VSHFLILFDWLRQV� WKDW� GR� QRW� LQFOXGH� WKH� UHDO�

H[FKDQJH� UDWH� LQ� WKH� IRUHFDVWLQJ� UHJUHVVLRQ�� WKH� UDQGRP� ZDON� �QR� SUHGLFWDELOLW\�� QXOO� K\SRWKHVLV� FDQ� EH�

FRQVLVWHQWO\�UHMHFWHG�LQ�IDYRU�RI�WKH�DOWHUQDWLYH�K\SRWKHVLV�RI�RXW�RI�VDPSOH�SUHGLFWDELOLW\�IRU�WKH�(XUR�'ROODU�

H[FKDQJH� UDWH� ZLWK� 7D\ORU� UXOH� IXQGDPHQWDOV�� 6LQFH� WKH� VSHFLILFDWLRQV� LQFOXGH� LQIODWLRQ� DQG� HLWKHU� WKH� +3�

ILOWHUHG�RXWSXW�JDS��WKH�2(&'�HVWLPDWHG�RXWSXW�JDS��RU�WKH�XQHPSOR\PHQW�UDWH�LQ�WKH�IRUHFDVWLQJ�UHJUHVVLRQ��

LW� LV� QRW� FOHDU�� KRZHYHU�� ZKHWKHU� WKH� VRXUFH� RI� WKH� UHMHFWLRQV� FRPHV� IURP� LQIODWLRQ�� D� PHDVXUH� RI� UHDO�

HFRQRPLF�DFWLYLW\��RU�ERWK��

7KLV�TXHVWLRQ�LV�DGGUHVVHG�LQ�7DEOH���E\�UHSRUWLQJ�&:�VWDWLVWLFV�ZKHQ�HLWKHU�LQIODWLRQ�RU�D�PHDVXUH�RI�

UHDO� HFRQRPLF� DFWLYLW\�� LQVWHDG� RI� ERWK�� LV� LQFOXGHG� LQ� WKH� IRUHFDVWLQJ� UHJUHVVLRQV�� )RU� WKH� V\PPHWULF�

VSHFLILFDWLRQV�ZLWKRXW� VPRRWKLQJ�� WKH� UDQGRP�ZDON� �QR� SUHGLFWDELOLW\�� QXOO� FDQ� EH� UHMHFWHG� LQ� IDYRU� RI� WKH�

DOWHUQDWLYH�DW� WKH���SHUFHQW� OHYHO�ZLWK� WKH�+3�ILOWHUHG�RXWSXW�JDS�� WKH�2(&'�RXWSXW�JDS�HVWLPDWH��DQG� WKH�

XQHPSOR\PHQW� UDWH� DQG� DW� WKH� �� SHUFHQW� IRU� LQIODWLRQ� ZLWK� ERWK� KRPRJHQHRXV� DQG� KHWHURJHQHRXV�

FRHIILFLHQWV�� %HFDXVH� WKH� QXOO� FDQ� EH� UHMHFWHG� ZKHQ� HLWKHU� LQIODWLRQ� RU� DQ\� RI� WKH� UHDO� HFRQRPLF� DFWLYLW\�

PHDVXUHV�DUH�LQFOXGHG�LQ�WKH�IRUHFDVWLQJ�UHJUHVVLRQ��WKLV�FRQVWLWXWHV�HYLGHQFH�RI�RXW�RI�VDPSOH�H[FKDQJH�UDWH�

SUHGLFWDELOLW\� IURP� D� VSHFLILFDWLRQ� ZLWK� 7D\ORU� UXOH� IXQGDPHQWDOV� UDWKHU� WKDQ� D� VSHFLILFDWLRQ� WKDW� LV� VROHO\�

IRFXVHG� RQ� HLWKHU� LQIODWLRQ� RU� UHDO� DFWLYLW\���� $V� ZLWK� WKH� VSHFLILFDWLRQV� WKDW� LQFOXGH� ERWK� YDULDEOHV�� WKH�

HYLGHQFH�RI�SUHGLFWDELOLW\�ZHDNHQV�ZLWK�D�V\PPHWULF�VSHFLILFDWLRQ�ZLWK�VPRRWKLQJ��ZHDNHQV�IXUWKHU�ZLWK�DQ�

DV\PPHWULF� VSHFLILFDWLRQ� ZLWKRXW� VPRRWKLQJ�� DQG� GLVDSSHDUV� ZLWK� DQ� DV\PPHWULF� VSHFLILFDWLRQ� ZLWK�

VPRRWKLQJ��

7KH�QH[W�WRSLF�WKDW�ZH�FRQVLGHU�LV�´SUHGLFWDELOLW\µ�ZLWK�UHYLVHG�GDWD��:KLOH�ZH�VXEVFULEH�WR�WKH�YLHZ�

WKDW��EHFDXVH�UHYLVHG�GDWD�ZDV�QRW�DYDLODEOH�WR�PDUNHW�SDUWLFLSDQWV�DW�WKH�WLPH�IRUHFDVWV�ZHUH�PDGH��RQO\�UHDO�

WLPH� GDWD� VKRXOG� EH� XVHG� WR� HYDOXDWH� SUHGLFWDELOLW\�� WKH� XVH� RI� UHYLVHG� GDWD� LV� VR� XELTXLWRXV� LQ� WKH� RXW�RI�

VDPSOH� OLWHUDWXUH� WKDW� ZH� FKRRVH� WR� XVH� LW�� 7KH� UHVXOWV� ZLWK� UHYLVHG� GDWD� DUH� UHSRUWHG� LQ� 7DEOH� ��� )RU� WKH�

V\PPHWULF� VSHFLILFDWLRQV� ZLWK� HLWKHU� KRPRJHQHRXV� RU� KHWHURJHQHRXV� FRHIILFLHQWV�� WKH� HYLGHQFH� RI� RXW�RI�

VDPSOH� H[FKDQJH� UDWH� SUHGLFWDELOLW\� LV� HTXDO� WR� WKDW� ZLWK� UHDO�WLPH� GDWD� ZKHQ� LQIODWLRQ� DQG� HLWKHU� WKH� +3�

ILOWHUHG�RXWSXW�JDS�RU�WKH�XQHPSOR\PHQW�UDWH�DUH�LQ�WKH�IRUHFDVWLQJ�UHJUHVVLRQ��7KH�HYLGHQFH�RI�SUHGLFWDELOLW\��

KRZHYHU��ZHDNHQV�ZKHQ�LQIODWLRQ�DQG�WKH�2(&'�HVWLPDWHG�RXWSXW�JDS�DUH�LQFOXGHG��7KLV�LV�FRQVLVWHQW�ZLWK�

WKH�YLVXDO�HYLGHQFH�LQ�)LJXUH���WKDW�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�UHYLVHG�DQG�UHDO�WLPH�GDWD�DUH�ODUJHU�IRU�WKH�

2(&'�HVWLPDWHG�RXWSXW�JDS�WKDQ�IRU�WKH�HLWKHU�WKH�+3�ILOWHUHG�RXWSXW�JDS�RU�WKH�XQHPSOR\PHQW�UDWH��

���,I�WKH�UDQGRP�ZDON�QXOO�ZDV�QRW�UHMHFWHG�ZLWK�HLWKHU�LQIODWLRQ�RU�WKH�UHDO�HFRQRPLF�DFWLYLW\�PHDVXUHV��WKDW�ZRXOG�DOVR�
KDYH�FRQVWLWXWHG�HYLGHQFH�RI�SUHGLFWDELOLW\�ZLWK�7D\ORU�UXOH�IXQGDPHQWDOV��,I��KRZHYHU��WKH�QXOO�ZDV�UHMHFWHG�IRU�HLWKHU�
LQIODWLRQ�RU�WKH�UHDO�DFWLYLW\�PHDVXUHV��EXW�QRW�ERWK��WKDW�ZRXOG�QRW�KDYH�EHHQ�HYLGHQFH�RI�SUHGLFWDELOLW\�ZLWK�7D\ORU�UXOH�
IXQGDPHQWDOV��
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,W� LV� RIWHQ� DUJXHG� WKDW� IRUZDUG�ORRNLQJ� PRQHWDU\� SROLF\� UXOHV� SURYLGH� D� VXSHULRU� GHVFULSWLRQ� RI�

FHQWUDO� EDQNV·� EHKDYLRU� WKDQ� UXOHV� EDVHG� RQ� WKH�PRVW� UHFHQW� HVWLPDWHV� RI� LQIODWLRQ�� )ROORZLQJ�2USKDQLGHV�

��������������PRVW�RI�WKLV�OLWHUDWXUH�XVHV�*UHHQERRN�IRUHFDVWV�IRU�WKH�8�6��6LQFH�*UHHQERRN�IRUHFDVWV�DUH�QRW�

SXEOLFO\� DYDLODEOH� SDVW� ����� DQG� WKHUH� LV� QR� HTXLYDOHQW� IRU� WKH� (&%��ZH� XVH� 63)� IRUHFDVWV� IRU� ERWK�� 7KH�

UHVXOWV�DUH�GHSLFWHG� LQ�7DEOH���ZLWK� WKH�FXUUHQW� LQIODWLRQ� UDWH� UHSODFHG�E\� IRUHFDVWHG� LQIODWLRQ� IRXU�TXDUWHUV�

DKHDG����:H�ILQG�QR�HYLGHQFH�WKDW�RXW�RI�VDPSOH�H[FKDQJH�UDWH�SUHGLFWDELOLW\�LV�LPSURYHG�E\�XVLQJ�IRUHFDVWHG�

UDWKHU� WKDQ� DFWXDO� LQIODWLRQ�� )RU� WKH� WZR� PRVW� VXFFHVVIXO� VSHFLILFDWLRQV�� WKH� V\PPHWULF� PRGHO� ZLWK� DQG�

ZLWKRXW� VPRRWKLQJ�� WKHUH� LV� YHU\� OLWWOH�GLIIHUHQFH�EHWZHHQ�XVLQJ� FXUUHQW� DQG� IRUHFDVWHG� LQIODWLRQ��7KLV� LV� LQ�

DFFRUG�ZLWK�7D\ORU·V��������YLHZ�WKDW��EHFDXVH�WKH\�LQFRUSRUDWH�WKH�VDPH�LQIRUPDWLRQ��LQIODWLRQ�IRUHFDVW�UXOHV�

DUH� QR� PRUH� IRUZDUG�ORRNLQJ� WKDQ� UXOHV� EDVHG� RQ� ODJJHG� GDWD�� )RU� WKH� WZR� OHVV� VXFFHVVIXO� DV\PPHWULF�

VSHFLILFDWLRQV�� WKH� HYLGHQFH� RI� SUHGLFWDELOLW\� GHFUHDVHV� ZLWKRXW� VPRRWKLQJ� DQG� UHPDLQV� QRQH[LVWHQW� ZLWK�

VPRRWKLQJ��

$ VHFRQG�H[DPSOH�RI�IRUZDUG�ORRNLQJ�7D\ORU�UXOHV��DOVR�FRQVLGHUHG�E\�2USKDQLGHV���������DGGV�WKH�

IRUHFDVWHG�UDWH�RI�JURZWK�RI�WKH�2(&'�HVWLPDWHG�RXWSXW�JDS��ZKLFK�LV�HTXLYDOHQW�WR�WKH�IRUHFDVWHG�UDWH�RI�

RXWSXW� JURZWK� PLQXV� WKH� IRUHFDVWHG� UDWH� RI� SRWHQWLDO� RXWSXW� JURZWK�� WR� WKH� VSHFLILFDWLRQV� WKDW� LQFOXGH�

LQIODWLRQ� IRUHFDVWV�DQG�D�PHDVXUH�RI� UHDO�HFRQRPLF�DFWLYLW\����7KH� UHVXOWV�RI�DGGLQJ� IRUHFDVWV�RI�RXWSXW�JDS�

JURZWK�WR�RXU�IRUHFDVWLQJ�UHJUHVVLRQ�DUH�GHSLFWHG�LQ�7DEOH����$OWKRXJK�WKLV�VSHFLILFDWLRQ�KDV�LQWXLWLYH�DSSHDO�

DQG�KDV�ZRUNHG�ZHOO�LQ�HVWLPDWLRQ�RI�7D\ORU�UXOHV�IRU�WKH�8�6���LW�ZRUVHQV�RXW�RI�VDPSOH�SUHGLFWDELOLW\�IRU�WKH�

'ROODU�(XUR� H[FKDQJH� UDWH�� 7KH� HYLGHQFH� RI� SUHGLFWDELOLW\� GHFUHDVHV� IRU� WKH� V\PPHWULF� VSHFLILFDWLRQV� DQG�

UHPDLQV�ORZ�WR�QRQH[LVWHQW�IRU�WKH�DV\PPHWULF�VSHFLILFDWLRQV���

����7HVWLQJ�IRU�6XSHULRU�3UHGLFWLYH�$ELOLW\�

6LQFH� ZH� DUH� WHVWLQJ� VLPXOWDQHRXVO\� K\SRWKHVHV� WKDW� LQYROYH� ��� GLIIHUHQW� DOWHUQDWLYH� PRGHOV��

FRQYHQWLRQDO� S�YDOXHV� FDQ� EH� PLVOHDGLQJ�� $V� D� UHVXOW� RI� H[WHQVLYH� VSHFLILFDWLRQ� VHDUFK�� ZH� PD\� PLVWDNH�

VLJQLILFDQW� UHVXOWV� JHQHUDWHG� E\� FKDQFH� IRU� JHQXLQH� HYLGHQFH� RI� SUHGLFWLYH� DELOLW\�� 7R� DGGUHVV� WKH� LVVXH� RI�

PXOWLSOH� K\SRWKHVLV� WHVWLQJ�� ZH� SHUIRUP� WKH� WHVW� RI� VXSHULRU� SUHGLFWLYH� DELOLW\� �63$�� SURSRVHG� E\�+DQVHQ�

��������7KH�63$�WHVW�LV�GHVLJQHG�WR�FRPSDUH�WKH�RXW�RI�VDPSOH�SHUIRUPDQFH�RI�D�EHQFKPDUN�PRGHO�WR�WKDW�RI�

D VHW� RI� DOWHUQDWLYHV�� 7KLV� DSSURDFK� LV� D�PRGLILFDWLRQ� RI� WKH� UHDOLW\� FKHFN� IRU� GDWD� VQRRSLQJ� GHYHORSHG� E\�

:KLWH� �������� 7KH� DGYDQWDJHV� RI� WKH� 63$� WHVW� DUH� WKDW� LW� LV� PRUH� SRZHUIXO� DQG� OHVV� VHQVLWLYH� WR� WKH�

LQWURGXFWLRQ�RI�SRRU�DQG�LUUHOHYDQW�DOWHUQDWLYHV����

���*LYHQ�WKH�RQH�TXDUWHU�ODJ�LQ�GDWD�UHOHDVHV��ZH�XVH�IRUHFDVWV�RI�LQIODWLRQ�PDGH�LQ�SHULRG�W ZLWK�GDWD�WKURXJK�SHULRG�W²��
IRU�SHULRG�W���
23 2USKDQLGHV��������VKRZV�KRZ�WKLV�UXOH�UHODWHV�WR�PRQHWDU\�JURZWK�WDUJHWLQJ� 
24 +DQVHQ� �������SURYLGHV�GHWDLOV�RQ� WKH�FRQVWUXFWLRQ�RI� WKH� WHVW� VWDWLVWLF� DQG�FRQILUPV� WKH�DGYDQWDJHV�RI� WKH� WHVW�E\�
0RQWH�&DUOR�VLPXODWLRQV� :H�XVH�WKH�SXEOLFO\�DYDLODEOH�VRIWZDUH�SDFNDJH�08/&20�WR�FRQVWUXFW�WKH�63$�FRQVLVWHQW�S�
YDOXHV� IRU� HDFK� FRXQWU\�� 7KH� FRGH�� GHWDLOHG� GRFXPHQWDWLRQ�� DQG� H[DPSOHV� FDQ� EH� IRXQG� DW�
KWWS���ZZZ�KKD�GN�aDOXQGH�PXOFRP�PXOFRP�KWP 
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:H�DUH�LQWHUHVWHG�LQ�FRPSDULQJ�WKH�RXW�RI�VDPSOH�SHUIRUPDQFH�RI�OLQHDU�H[FKDQJH�UDWH�PRGHOV�WR�D�

QDwYH�UDQGRP�ZDON�EHQFKPDUN��7KH�63$�WHVW�FDQ�EH�XVHG�IRU�FRPSDULQJ�WKH�RXW�RI�VDPSOH�SHUIRUPDQFH�RI�

WZR�RU�PRUH�PRGHOV��,W�WHVWV�WKH�FRPSRVLWH�QXOO�K\SRWKHVLV�WKDW�WKH�EHQFKPDUN�PRGHO�LV�QRW�LQIHULRU�WR�DQ\�RI�

WKH�DOWHUQDWLYHV�DJDLQVW�WKH�DOWHUQDWLYH�WKDW�DW�OHDVW�RQH�RI�WKH�OLQHDU�HFRQRPLF�PRGHOV�KDV�VXSHULRU�SUHGLFWLYH�

DELOLW\��,Q�WKH�FRQWH[W�RI�XVLQJ�WKH�&:�VWDWLVWLF�WR�HYDOXDWH�RXW�RI�VDPSOH�SUHGLFWDELOLW\��WKH�QXOO�K\SRWKHVLV�LV�

WKDW�WKH�UDQGRP�ZDON�KDV�DQ�06(�ZKLFK�LV�VPDOOHU�WKDQ�RU�HTXDO�WR�WKH�DGMXVWHG�06(·V�RI�WKH�OLQHDU�PRGHOV��

DV�GHVFULEHG�E\� WKH� ODVW� WHUP� LQ�(TXDWLRQ� �����7KHUHIRUH�� UHMHFWLQJ� WKH�QXOO� LQGLFDWHV� WKDW�DW� OHDVW�RQH� OLQHDU�

PRGHO� LV� VWULFWO\�VXSHULRU� WR� WKH� UDQGRP�ZDON��63$�S�YDOXHV� WDNH� LQWR�DFFRXQW� WKH�VHDUFK�RYHU�PRGHOV� WKDW�

SUHFHGHG� WKH� VHOHFWLRQ� RI� WKH�PRGHO� EHLQJ� FRPSDUHG� WR� WKH� EHQFKPDUN�� $� ORZ� S�YDOXH� VXJJHVWV� WKDW� WKH�

EHQFKPDUN�PRGHO�LV�LQIHULRU�WR�DW�OHDVW�RQH�RI�WKH�FRPSHWLQJ�PRGHOV��$�KLJK�S�YDOXH�LQGLFDWHV�WKDW�WKH�GDWD�

DQDO\]HG�GR�QRW�SURYLGH�VWURQJ�HYLGHQFH�WKDW�WKH�EHQFKPDUN�LV�RXWSHUIRUPHG��

7KH�63$�WHVW�LV�GHVLJQHG�WR�JXDUG�DJDLQVW�´HYLGHQFHµ�RI�SUHGLFWDELOLW\�REWDLQHG�E\�HVWLPDWLQJ�D�ODUJH�

QXPEHU�RI�PRGHOV�DQG�IRFXVLQJ�RQ�WKH�RQH�ZLWK�WKH�PRVW�VLJQLILFDQW�UHVXOWV��:LWK�7D\ORU�UXOH�IXQGDPHQWDOV��

WKH�PRVW�DUELWUDU\�FKRLFH� LV� WKH�PHDVXUH�RI�UHDO�HFRQRPLF�DFWLYLW\��DQG�ZH�QHHG�WR�HYDOXDWH�KRZ�HVWLPDWLQJ�

PRGHOV�ZLWK�WKH�+3�ILOWHUHG�RXWSXW�JDS��2(&'�HVWLPDWHV�RI�WKH�RXWSXW�JDS��DQG�WKH�XQHPSOR\PHQW�UDWH�IRU�

HDFK�VSHFLILFDWLRQ�DIIHFWV�RXU�HYLGHQFH�RI�SUHGLFWDELOLW\��7KH�7D\ORU�UXOH�VSHFLILFDWLRQV�WKHPVHOYHV��LQ�FRQWUDVW��

DUH�QRW�DUELWUDU\��7KH�FKRLFH�DPRQJ�KRPRJHQHRXV��KHWHURJHQHRXV���V\PPHWULF��DV\PPHWULF���DQG�VPRRWKLQJ�

�QR�VPRRWKLQJ��VSHFLILFDWLRQV�DUH�JXLGHG�E\�HFRQRPLF�WKHRU\�DQG�SUHYLRXV�HPSLULFDO�UHVHDUFK����

� 7DEOH���UHSRUWV�63$�S�YDOXHV�IRU�QLQH�VHWV�RI�IRUHFDVWV�EDVHG�RQ�V\PPHWULF�DQG�DV\PPHWULF�7D\ORU�

UXOH�VSHFLILFDWLRQV� WKDW�DUH�FRPSDUHG�WR�D�UDQGRP�ZDON�IRUHFDVW��7KH�ILUVW� IRXU�URZV�RI�7DEOH���KDYH� WKUHH�

PHDVXUHV�RI�HFRQRPLF�DFWLYLWLHV�DV�DOWHUQDWLYHV��7KH�QH[W�IRXU�URZV�UHSRUW�63$�S�YDOXHV�ZLWK�D�ODUJHU�VHW�RI�

DOWHUQDWLYHV�IRU�WKH�V\PPHWULF�DQG�DV\PPHWULF�7D\ORU�UXOH�VSHFLILFDWLRQV��7KHVH�VWDWLVWLFV�WHVW�WKH�UDQGRP�ZDON�

EHQFKPDUN�DJDLQVW�VL[�DOWHUQDWLYHV��)RU�H[DPSOH��´KRPRJHQRXVµ�ZRXOG�GHQRWH�VPRRWKLQJ�DQG�QR�VPRRWKLQJ�

IRU� WKH� WKUHH� HFRQRPLF� DFWLYLW\�PHDVXUHV��7KH�QLQWK� UDZ��GHQRWHG�´DOOµ�� WHVWV� WKH� UDQGRP�ZDON�EHQFKPDUN�

DJDLQVW����DOWHUQDWLYHV��KRPRJHQRXV�ZLWK�VPRRWKLQJ��KRPRJHQRXV�ZLWK�QR�VPRRWKLQJ��KHWHURJHQHRXV�ZLWK�

VPRRWKLQJ��DQG�KHWHURJHQHRXV�ZLWK�QR�VPRRWKLQJ�IRU�WKH�WKUHH�PHDVXUHV�RI�HFRQRPLF�DFWLYLW\���

7KH�63$�S�YDOXHV�VWURQJO\�FRQILUP�WKH�UHVXOWV�LQ�7DEOH����(YHU\�V\PPHWULF�VSHFLILFDWLRQ�LV�VLJQLILFDQW�

DW� WKH���SHUFHQW� OHYHO�DQG�QR�DV\PPHWULF�VSHFLILFDWLRQ� LV�VLJQLILFDQW�DW� WKH�VDPH� OHYHO����:LWKLQ� WKH�FODVV�RI�

V\PPHWULF�VSHFLILFDWLRQV��WKH�S�YDOXHV�DUH�ORZHU�IRU�WKH�KRPRJHQHRXV�DQG�QR�VPRRWKLQJ�VSHFLILFDWLRQV�WKDQ�

IRU� WKH�KHWHURJHQHRXV�DQG�VPRRWKLQJ� VSHFLILFDWLRQV�DQG��QRW� VXUSULVLQJO\�� DUH� ORZHVW� IRU� WKH�KRPRJHQHRXV�

VSHFLILFDWLRQV�ZLWKRXW�VPRRWKLQJ��

�

���)RU�RQH�RI�WKH�QLQH�VSHFLILFDWLRQV��KRPRJHQHRXV�ZLWKRXW�VPRRWKLQJ��WKH�QXOO�FDQ�EH�UHMHFWHG�DW�WKH����SHUFHQW�OHYHO��
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����,V�%DG�1HZV�$ERXW�,QIODWLRQ�*RRG�1HZV�IRU�WKH�)RUHFDVWHG�([FKDQJH�5DWH"�

7KH�ILQDO�WRSLF�WKDW�ZH�FRQVLGHU�LV�WR�H[SORUH�ZKDW�ZH�DUH�IRUHFDVWLQJ�ZKHQ�ZH�ILQG�HYLGHQFH�RI�RXW�

RI�VDPSOH�H[FKDQJH� UDWH�SUHGLFWDELOLW\�� ,Q�)LJXUH����ZH�GHSLFW� WKH�G\QDPLFV�RI� WKH�FRHIILFLHQWV�RQ� LQIODWLRQ�

DQG� UHDO� HFRQRPLF� DFWLYLW\� GLIIHUHQWLDOV� IRU� WKH� V\PPHWULF� PRGHO� ZLWK� KRPRJHQHRXV� FRHIILFLHQWV� DQG� QR�

VPRRWKLQJ�ZKLFK��DV�GHVFULEHG� LQ�7DEOH����KDV� WKH� ORZHVW�S�YDOXHV�DPRQJ�DOO� VSHFLILFDWLRQV��$V�UHSRUWHG� LQ�

7DEOH����LW�SURGXFHV�VLJQLILFDQW�HYLGHQFH�RI�SUHGLFWDELOLW\�ZKHQ�LQIODWLRQ�DQG�HLWKHU�WKH�+3�ILOWHUHG�RXWSXW�JDS�

RU�WKH�XQHPSOR\PHQW�UDWH�DUH�LQFOXGHG�LQ�WKH�IRUHFDVWLQJ�UHJUHVVLRQ�DW�WKH���SHUFHQW�OHYHO�DQG�ZKHQ�LQIODWLRQ�

DQG�WKH�2(&'�HVWLPDWHG�RXWSXW�JDS�DUH�LQFOXGHG�DW�WKH���SHUFHQW�OHYHO���

7KH� FRHIILFLHQWV� RQ� WKH� LQIODWLRQ� GLIIHUHQWLDOV�� UHSRUWHG� LQ� )LJXUH� �� DORQJ� ZLWK� ���� FRQILGHQFH�

LQWHUYDO� EDQGV�� DUH� YLUWXDOO\� DOZD\V� QHJDWLYH� DQG� FRQVLVWHQWO\� VLJQLILFDQWO\� GLIIHUHQW� IURP� ]HUR� IRU� DOO� WKUHH�

PHDVXUHV� RI� UHDO� HFRQRPLF� DFWLYLW\�� 6LQFH� WKH� LQIODWLRQ� GLIIHUHQWLDO� HTXDOV� 8�6�� LQIODWLRQ� PLQXV� (XUR� $UHD�

LQIODWLRQ�DQG�WKH�H[FKDQJH�UDWH�LV�GROODUV�SHU�HXUR��D�QHJDWLYH�FRHIILFLHQW�PHDQV�WKDW�ZKHQ�8�6��LQIODWLRQ�ULVHV�

UHODWLYH� WR�(XUR�$UHD� LQIODWLRQ�� RXW�RI�VDPSOH� H[FKDQJH� UDWH� SUHGLFWDELOLW\� LV� DFKLHYHG�E\� IRUHFDVWLQJ�GROODU�

DSSUHFLDWLRQ�� 7KLV� LV� FRQVLVWHQW� ZLWK� WKH� DUJXPHQW� RI� &ODULGD� DQG�:DOGPDQ� ������� WKDW� ´EDG� QHZV� DERXW�

LQIODWLRQ�LV�JRRG�QHZV�IRU�WKH�H[FKDQJH�UDWHµ�IRU�LQIODWLRQ�WDUJHWLQJ�FRXQWULHV��,W�LV�QRW�FRQVLVWHQW�ZLWK�XVLQJ�

ORQJ�UXQ�333� WR� IRUHFDVW� H[FKDQJH� UDWHV�� LQ�ZKLFK� FDVH� DQ� LQFUHDVH� LQ�8�6�� LQIODWLRQ� UHODWLYH� WR�(XUR�$UHD�

LQIODWLRQ� ZRXOG� OHDG� WR� IRUHFDVWHG� GROODU� GHSUHFLDWLRQ� UDWKHU� WKDQ� DSSUHFLDWLRQ�� :KLOH� WKHUH� DUH� PDQ\�

GLIIHUHQFHV� EHWZHHQ� WKH� WZR� VWXGLHV� �� WKH\� FRQVLGHU� PXOWLSOH� FXUUHQFLHV� ZKLOH� ZH� H[DPLQH� RQO\� WKH�

'ROODU�(XUR�UDWH��WKH\�XVH�DQ�HYHQW�VWXG\�PHWKRGRORJ\�ZLWK�D�YHU\�VKRUW�ZLQGRZ�ZKLOH�ZH�XWLOL]H�D� ORQJHU�

RQH�TXDUWHU�DKHDG� KRUL]RQ�� WKH\� GHILQH� ´QHZVµ� DV� XQH[SHFWHG� FKDQJHV� LQ� LQIODWLRQ� ZKLOH� ZH� XVH� DFWXDO�

LQIODWLRQ�GLIIHUHQWLDOV��DQG�WKH\�H[DPLQH�WKH�LPSDFW�RI�LQIODWLRQ�QHZV�RQ�UHDOL]HG�H[FKDQJH�UDWH�FKDQJHV�ZKLOH�

ZH�H[DPLQH�WKH�HIIHFW�RI�LQIODWLRQ�RQ�IRUHFDVWHG�H[FKDQJH�UDWH�FKDQJHV�²�ZH�UHLQIRUFH�WKHLU�ILQGLQJV�XVLQJ�D�

YHU\�GLIIHUHQW�PHWKRGRORJ\��

)LJXUH� �� DOVR� GHSLFWV� WKH� FRHIILFLHQWV� RQ� WKH� WKUHH� UHDO� HFRQRPLF� DFWLYLW\� GLIIHUHQWLDOV� LQ� WKH� VDPH�

IRUHFDVWLQJ�UHJUHVVLRQV��7KH�FRHIILFLHQWV�RQ�WKH�RXWSXW�JDS�GLIIHUHQWLDOV�DUH�QHJDWLYH�VWDUWLQJ�LQ������4��DQG�

WKH� FRHIILFLHQWV� RQ� WKH� XQHPSOR\PHQW� GLIIHUHQWLDOV� DUH� SRVLWLYH� VWDUWLQJ� LQ� �����4��� DQG� JHQHUDOO\� DUH�

VLJQLILFDQW�EHWZHHQ������DQG�������6LQFH�WKH�RXWSXW�JDS�UHSUHVHQWV�WKH�SHUFHQWDJH�E\�ZKLFK�RXWSXW�H[FHHGV�

SRWHQWLDO��D�SRVLWLYH�UHODWLYH�RXWSXW�JDS�GLIIHUHQWLDO�EHWZHHQ�WKH�8�6��DQG�WKH�(XUR�$UHD�LV�´JRRG�QHZVµ�IRU�

WKH�8�6��DQG�D�SRVLWLYH�XQHPSOR\PHQW�GLIIHUHQWLDO�LV�´EDG�QHZVµ�IRU�WKH�8�6��:H�ILQG�WKDW�´JRRG�QHZV�DERXW�

RXWSXW�RU�XQHPSOR\PHQW� LV�JRRG�QHZV� IRU� WKH� IRUHFDVWHG�H[FKDQJH� UDWH�µ�7KH�QHJDWLYH�FRHIILFLHQWV�RQ� WKH�

8�6��RXWSXW�JDS�UHODWLYH�WR�WKH�(XUR�$UHD�RXWSXW�JDS�UHIOHFW�IRUHFDVWHG�GROODU�DSSUHFLDWLRQ�ZKLOH�WKH�SRVLWLYH�

FRHIILFLHQWV� RQ� 8�6�� XQHPSOR\PHQW� UHODWLYH� WR� (XUR� $UHD� XQHPSOR\PHQW� UHIOHFW� IRUHFDVWHG� GROODU�

GHSUHFLDWLRQ����

�
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�� &RQFOXVLRQV�

0RQHWDU\� SROLF\� HYDOXDWLRQ� RI� WKH� )HG� DQG� (&%� LV� E\� QRZ� RYHUZKHOPLQJO\� FRQGXFWHG� YLD� VRPH�

YDULDQW�RI�D�7D\ORU�UXOH�ZKHUH�WKH�VKRUW�WHUP�QRPLQDO�LQWHUHVW�UDWH�UHVSRQGV�WR�LQIODWLRQ�DQG�D�PHDVXUH�RI�UHDO�

HFRQRPLF�DFWLYLW\��:KLOH�QRERG\�VXJJHVWV�WKDW�HLWKHU�WKH�)HG�RU�WKH�(&%�IROORZV�D�PHFKDQLFDO�UXOH�DQG�WKHUH�

LV�PXFK�GLVDJUHHPHQW�RYHU�WKH�FRHIILFLHQWV�DQG�YDULDEOHV�WKDW�HQWHU�WKH�UXOH�WKDW�EHVW�GHVFULEHV�WKHLU�EHKDYLRU��

HYHQ� D� FXUVRU\� UHDGLQJ�RI�)20&�SUHVV� UHOHDVHV� DQG� WKH�(&%�0RQWKO\�%XOOHWLQ�PDNHV� LW� FOHDU�ZK\�7D\ORU�

UXOHV�KDYH�EHFRPH� VR�XELTXLWRXV��7KLV� LV� FOHDU� IURP�ERWK� WKH�)HG·V� GXDO�PDQGDWH� DQG� WKH� FRQFHUQ�E\� WKH�

*RYHUQLQJ�&RXQFLO�RI�WKH�(&%�ZLWK�UHDO�HFRQRPLF�DFWLYLW\�DV�ZHOO�DV�SULFH�VWDELOLW\��

,Q�WKLV�SDSHU��ZH�DQDO\]H�ZKHWKHU�WKH�YDULDEOHV�WKDW�QRUPDOO\�HQWHU�FHQWUDO�EDQNV·�LQWHUHVW�UDWH�VHWWLQJ�

UXOHV��ZKLFK�ZH� FDOO� 7D\ORU� UXOH� IXQGDPHQWDOV�� FDQ� SURYLGH� HYLGHQFH� RI� RXW�RI�VDPSOH� SUHGLFWDELOLW\� RI� WKH�

'ROODU�(XUR�H[FKDQJH�UDWH��:H�XVH�UHDO�WLPH�GDWD�WKDW�ZDV�DYDLODEOH�WR�PDUNHW�SDUWLFLSDQWV�DW�WKH�SRLQW�WKDW�

WKHLU� H[FKDQJH� UDWH� IRUHFDVWV� ZHUH� FRQGXFWHG� DQG� DUH� FDUHIXO� WR� GLVWLQJXLVK� EHWZHHQ� SUHGLFWDELOLW\� DQG�

IRUHFDVWLQJ��2XU�UHVXOWV�VKRXOG�EH�LQWHUSUHWHG�DV�DQ�RXW�RI�VDPSOH�HYDOXDWLRQ�RI�H[FKDQJH�UDWH�PRGHOV�EDVHG�

RQ�7D\ORU�UXOHV�UDWKHU�WKDQ�DV�D�UHIXWDWLRQ�RI�0HHVH�DQG�5RJRII����������

7KH�PDMRU�UHVXOW�RI�WKH�SDSHU�LV�WKDW�WKH�QXOO�K\SRWKHVLV�RI�QR�SUHGLFWDELOLW\�FDQ�EH�UHMHFWHG�DJDLQVW�DQ�

DOWHUQDWLYH�K\SRWKHVLV�RI�SUHGLFWDELOLW\�ZLWK�7D\ORU�UXOH�IXQGDPHQWDOV�IRU�D�ZLGH�YDULHW\�RI�VSHFLILFDWLRQV�WKDW�

LQFOXGH�LQIODWLRQ�DQG�D�PHDVXUH�RI�UHDO�HFRQRPLF�DFWLYLW\�LQ�WKH�IRUHFDVWLQJ�UHJUHVVLRQ��7KH�UHVXOWV�DUH�UREXVW�

WR�ZKHWKHU�RU�QRW�WKH�FRHIILFLHQWV�RQ�LQIODWLRQ�DQG�WKH�UHDO�HFRQRPLF�DFWLYLW\�PHDVXUH�DUH�FRQVWUDLQHG�WR�EH�

WKH�VDPH�IRU�WKH�8�6��DQG�WKH�(XUR�$UHD�DQG�WR�ZKHWKHU�RU�QRW�WKHUH�LV�LQWHUHVW�UDWH�VPRRWKLQJ��(YLGHQFH�RI�

SUHGLFWDELOLW\�� KRZHYHU�� LV� RQO\� IRXQG� IRU� VSHFLILFDWLRQV� WKDW� GR� QRW� LQFOXGH� WKH� UHDO� LQWHUHVW� UDWH� LQ� WKH�

IRUHFDVWLQJ�UHJUHVVLRQ��7KH�HYLGHQFH�RI�SUHGLFWDELOLW\�LV�VWURQJHU�IRU�UHDO�WLPH�WKDQ�IRU�UHYLVHG�GDWD��DERXW�WKH�

VDPH�ZLWK� LQIODWLRQ� IRUHFDVWV� DV�ZLWK� LQIODWLRQ� UDWHV�� DQG�ZHDNHQV� LI� RXWSXW� JDS� JURZWK� LV� LQFOXGHG� LQ� WKH�

IRUHFDVWLQJ� UHJUHVVLRQ��%DG�QHZV� DERXW� LQIODWLRQ� DQG� JRRG�QHZV� DERXW� UHDO� HFRQRPLF� DFWLYLW\�ERWK� OHDG� WR�

RXW�RI�VDPSOH�SUHGLFWDELOLW\�WKURXJK�IRUHFDVWHG�H[FKDQJH�UDWH�DSSUHFLDWLRQ��

:H�FRQFOXGH�E\�FRQWULEXWLQJ� WR� WKH�GHEDWH�RYHU�ZKHWKHU� WKH�SROLFLHV� IROORZHG�E\� WKH�%XQGHVEDQN�

GXULQJ�WKH�(06�DUH�D�JRRG�SUHGLFWRU�RI�WKH�SROLFLHV�IROORZHG�E\�WKH�(&%��:KLOH�ZH�GR�QRW�HVWLPDWH�SROLF\�

UXOHV�DQG�FDQQRW�DQVZHU�WKH�TXHVWLRQ�GLUHFWO\��ZH�FDQ�DVN�ZKHWKHU� WKH�7D\ORU�UXOH�VSHFLILFDWLRQV�XVLQJ�UHDO�

WLPH� GDWD� WKDW� ZHUH� VXFFHVVIXO� LQ� SURYLGLQJ� HYLGHQFH� RI� RXW�RI�VDPSOH� SUHGLFWDELOLW\� IRU� WKH� 'ROODU�0DUN�

H[FKDQJH�UDWH�FRQWLQXH�WR�EH�VXFFHVVIXO�IRU�WKH�'ROODU�(XUR�UDWH��,Q�0RORGWVRYD��1LNROVNR�5]KHYVN\\��DQG�

3DSHOO� ��������ZH�ILQG�WKH�VWURQJHVW�HYLGHQFH�RI�SUHGLFWDELOLW\�IRU� WKH�'ROODU�0DUN�UDWH�ZLWK�KHWHURJHQHRXV�

FRHIILFLHQWV�� QR� VPRRWKLQJ�� DQG� DQ� DV\PPHWULF� VSHFLILFDWLRQ�ZLWK� WKH� UHDO� H[FKDQJH� UDWH� LQ� WKH� IRUHFDVWLQJ�

UHJUHVVLRQ�� )RU� WKH� 'ROODU�(XUR� UDWH� LQ� WKLV� SDSHU�� WKLV� VSHFLILFDWLRQ� GRHV� QRW� SURYLGH� DQ\� HYLGHQFH� RI�

SUHGLFWDELOLW\� ZKHQ� WKH� UHVXOWV� IRU� DOO� WKUHH�PHDVXUHV� RI� UHDO� HFRQRPLF� DFWLYLW\� DUH� MRLQWO\� HYDOXDWHG��0RUH�

JHQHUDOO\�� SUHGLFWDELOLW\� IRU� WKH� 'ROODU�0DUN� H[FKDQJH� UDWH� LV� RQO\� DFKLHYHG� ZLWK� D� KHWHURJHQHRXV� DQG�

DV\PPHWULF� VSHFLILFDWLRQ� ZKLOH� SUHGLFWDELOLW\� IRU� WKH� 'ROODU�(XUR� H[FKDQJH� UDWH� LV� VWURQJHU� ZLWK� D�
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KRPRJHQHRXV�DQG�V\PPHWULF�VSHFLILFDWLRQ��ZLWK�WKH�ODWWHU�PRUH�LPSRUWDQW�WKDQ�WKH�IRUPHU��7KHVH�UHVXOWV�DUH�

FRQVLVWHQW�ZLWK�WKH�YLHZ�WKDW��OLNH�WKH�)HG�EXW�XQOLNH�WKH�%XQGHVEDQN��WKH�(&%�GRHV�QRW�SXW�PXFK�ZHLJKW�RQ�

WKH�H[FKDQJH�UDWH�ZKHQ�VHWWLQJ�LQWHUHVW�UDWHV����

�
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5HIHUHQFHV�
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