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-DPHV�%LQNOH\

$�6HOHFWHG�3DSHU�SUHVHQWDWLRQ�DW�WKH�$$($�6XPPHU�0HHWLQJV�-XO\������$XJXVW���������DW

7DPSD��)ORULGD�

&RS\ULJKW��E\�5\DQ�'RROH\��-DPHV�(DOHV��DQG�-DPHV�%LQNOH\���$OO�ULJKWV�UHVHUYHG���5HDGHUV�PD\

PDNH�YHUEDWLP�FRSLHV�RI�WKLV�GRFXPHQW�IRU�QRQ�FRPPHUFLDO�XVH�E\�DQ\�PHDQ��SURYLGHG�WKLV
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7KH�DXWKRUV�DUH�*UDGXDWH�5HVHDUFK�$VVLVWDQW��$VVLVWDQW�3URIHVVRU��DQG�3URIHVVRU��'HSDUWPHQW�RI

$JULFXOWXUDO�(FRQRPLFV��3XUGXH�8QLYHUVLW\��:HVW�/DID\HWWH��,QGLDQD���6XSSRUW�IURP�3XUGXH

8QLYHUVLW\¶V�$JULFXOWXUDO�5HVHDUFK�3URJUDP�LV�JUDWHIXOO\�DFNQRZOHGJHG���
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7KH�'HPDQG�IRU�1XWULWLRQDOO\�(QKDQFHG�9DULHWLHV�DQG�,PSOLFDWLRQV�IRU�

)RRG�3URGXFW�&RPSHWLWLRQ��7KH�&DVH�RI�2UDQJH�-XLFH

,QWURGXFWLRQ

$�GLVWLQJXLVKLQJ�FKDUDFWHULVWLF�RI�WKH�UHWDLO�IRRG�VHFWRU�LV�WKH�ODUJH�QXPEHU�RI�SURGXFWV��

7KH�W\SLFDO�VXSHUPDUNHW�FDUULHV�VRPH����WKRXVDQG�LWHPV��FKRRVLQJ�WKHP�IURP�WKH�RYHU����

WKRXVDQG�DYDLODEOH���1HZ�SURGXFW�LQWURGXFWLRQV��ZKLOH�UHFHQWO\�QRW�DV�KLJK�DV�WKH�HDUO\�SDUW�RI�WKH

����¶V��H[FHHGHG����WKRXVDQG�LQ��������3URGXFW�YDULDWLRQ�FDQ�EH�D�PHDQV�WR�VHJPHQW�PDUNHWV�DQG

HQJDJH�LQ�SULFH�GLVFULPLQDWLRQ���)RU�H[DPSOH��D�ILUP�PD\�LQWURGXFH�TXDOLW\�HQKDQFHG�YHUVLRQV�RI

VWDQGDUG�SURGXFWV�WKDW�DSSHDO�WR�KLJKHU�LQFRPH��OHVV�SULFH�UHVSRQVLYH�FXVWRPHUV��6RPH

HFRQRPLVWV�DUJXH�WKDW�EUDQG�SUROLIHUDWLRQ�DQG�SURPRWLRQ�DUH�DQWL�FRPSHWLWLYH�VWUDWHJLHV�HPSOR\HG

E\�ODUJH�IRRG�FRPSDQLHV�DJDLQVW�VPDOOHU�ULYDOV��HVSHFLDOO\�SULYDWH�ODEHOV��ZKR�FDQQRW�PDLQWDLQ

GLYHUVH�SURGXFW�OLQHV�

+RZHYHU��FRQVXPHUV�GHVLUH�YDULHW\��DQG�QHZ�SURGXFWV�DUH�RIWHQ�LQ�UHVSRQVH�WR�SHUFHLYHG

VKLIWV�LQ�WDVWH�DQG�GHPDQG���,PSRUWDQW�UHFHQW�H[DPSOHV�LQYROYH�IRRG�SURGXFWV�DGGUHVVHG�WR�KHDOWK

DQG�QXWULWLRQ�FRQFHUQV���7KHVH�RIWHQ�VHOO�IRU�KLJKHU�SULFHV�WKDQ�UHJXODU�YHUVLRQV�RI�FRUUHVSRQGLQJ

LWHPV��LQ�SDUW�GXH�WR�KLJKHU�FRVWV��EXW�DOVR�SHUKDSV�EHFDXVH�IRRG�FRPSDQLHV�YLHZ�FRQVXPHUV

FRQFHUQHG�ZLWK�QXWULWLRQ�DV�OHVV�SULFH�UHVSRQVLYH�DQG�WKXV�OHVV�UHVLVWDQW�WR�KLJKHU�SULFHV���

2YHUZKHOPLQJ�HYLGHQFH�OLQNV�GLHW�WR�KHDOWK��$V�D�UHVXOW��WKH�GHPDQG�IRU�QXWULWLRQDOO\�

HQKDQFHG�IRRG�SURGXFWV�KDV�EHHQ�WKH�IRFXV�RI�QXPHURXV�VWXGLHV���7KH�LVVXH�KDV�UHFHLYHG

FRQVLGHUDEOH�DWWHQWLRQ�IURP�ERWK�DFDGHPLFV�DQG�WKH�JHQHUDO�SXEOLF�DV�FRPSDQLHV�EHJDQ�SURGXFLQJ

DQG�PDUNHWLQJ�WR�WKH�GHPDQGV�RI�KHDOWK�FRQVFLRXV�FRQVXPHUV�LQ�WKH�����V�DQG�����V���7KHVH

VWXGLHV�LQFRUSRUDWH�D�ZLGH�UDQJH�RI�REVHUYDEOH�FKDUDFWHULVWLFV��WKRVH�PRVW�IUHTXHQWO\�HPSOR\HG
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DUH�LQFRPH��KRXVHKROG�FRPSRVLWLRQ��HGXFDWLRQ��ORFDWLRQ��UDFH�HWKQLF�RULJLQ��DQG�HPSOR\PHQW

VWDWXV�

,Q�0RUJDQ¶V�DSSUDLVDO�RI�GLHWDU\�VWXGLHV��VKH�ILQGV�WKDW�WKHUH�LV�HYLGHQFH��DOWKRXJK�ZHDN�

RI�D�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�LQFRPH�DQG�GLHWDU\�VWDWXV���1HDUO\�DOO�VWXGLHV�LQFRUSRUDWLQJ

UHJLRQDO�YDULDEOHV�KDYH�IRXQG�WKDW�WKH�SRRUHVW�GLHWDU\�VWDWXV�ZDV�IRU�VRXWKHUQ�KRXVHKROGV���7ZR

RWKHU�IUHTXHQWO\�XVHG�YDULDEOHV�DUH�HGXFDWLRQ�DQG�UDFH���6FHDUFH�DQG�-HQVHQ�IRXQG�WKDW�WKH�JHQHUDO

HGXFDWLRQ�OHYHO�RI�WKH�IHPDOH�KRXVHKROG�KHDG�KDG�D�SRVLWLYH�LPSDFW�RQ�GLHWDU\�VWDWXV���6WXGLHV

KDYH�FRQVLVWHQWO\�IRXQG�EODFNV�KDYH�ORZHU�FDOFLXP�OHYHOV�WKDQ�GR�ZKLWHV��$GULDQ�DQG�'DQLHO�

$OOHQ�DQG�*DGVRQ��%XQFK�DQG�+DOO��

3RSXODWLRQ�EDVHG�IRRG�DQG�QXWULWLRQ�VWXGLHV�FRQVLVWHQWO\�GHPRQVWUDWH�WKDW�ZRPHQ�DUH

PRUH�OLNHO\�WKDQ�PHQ�WR�FRPSO\�ZLWK�GLHWDU\�JXLGHOLQH�UHFRPPHQGDWLRQV��ZKLFK�LV�SDUWLDOO\

DWWULEXWHG�WR�WKHLU�JUHDWHU�OLNLQJ�IRU�WKH�WDVWH�RI�KHDOWK\�IRRGV�DQG�WKHLU�LQFUHDVHG�DZDUHQHVV�RI�WKH

LPSRUWDQFH�RI�D�KHDOWK\�GLHW��7XUUHOO����������,Q�D������VXUYH\��7KRPSVRQ��HW�DO��IRXQG�PHQ�DQG

VPRNHUV�ZHUH�ORZ�FRQVXPHUV�RI�IUXLWV�DQG�YHJHWDEOHV��DQ�LQGLFDWLRQ�WKDW�SURGXFW�KHDOWK�DWWULEXWHV

DUH�OHVV�LPSRUWDQW�IRU�WKHP��8VLQJ�D�PDLO�VXUYH\��7XUUHOO�GHWHUPLQHG�WKDW�VRFLRHFRQRPLF�JURXSV

GLIIHUHG�VLJQLILFDQWO\�LQ�WKHLU�DWWLWXGHV�WRZDUG�KHDOWK\�IRRGV���7KRVH�LQGLYLGXDOV�LQ�KLV�ZHOIDUH

VDPSOH�UHSRUWHG�OLNLQJ�IHZHU�KHDOWK\�IRRGV�DQG�ZHUH�³OHDVW�FRQVLVWHQW�ZLWK�GLHWDU\�JXLGHOLQH

UHFRPPHQGDWLRQV´��7XUUHOO��������

7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�H[DPLQH�FRQVXPHU�GHPDQG�IRU�IRRG�SURGXFW�YDULDWLRQV

JHDUHG�WR�QXWULWLRQ��DQG�WKH�FRPSHWLWLYH�LPSOLFDWLRQV�RI�WKLV�GHPDQG���:H�VWXG\�RUDQJH�MXLFH�

IRFXVLQJ�RQ�IUR]HQ�FRQFHQWUDWH�DQG�UHIULJHUDWHG��E\�PDMRU�EUDQGV�DQG�QXWULWLRQDO�HQKDQFHPHQW�

0DUNHWV�IRU�ERWK�UHIULJHUDWHG�DQG�IUR]HQ�MXLFH�DUH�GRPLQDWHG�E\�WKUHH�PDMRU�QDWLRQDO
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PDQXIDFWXUHUV�±�0LQXWH�0DLG��&LWUXV�+LOO��DQG�7URSLFDQD���5HIULJHUDWHG�RUDQJH�MXLFH�LV�JHQHUDOO\

YLHZHG�DV�VXSHULRU�WR�IUR]HQ��ERWK�LQ�WHUPV�RI�IODYRU�DQG�FRQYHQLHQFH��VR�GHPDQG�DQG�GHPDQG

HODVWLFLWLHV�VKRXOG�EH�GLIIHUHQW��

7KH�PDMRU�QXWULWLRQDO�HQKDQFHPHQW�IRU�RUDQJH�MXLFH�LV�DGGHG�FDOFLXP��,QWURGXFHG�LQ�����

E\�&LWUXV�+LOO��ZKR�ZDV�TXLFNO\�IROORZHG�E\�0LQXWH�0DLG��FDOFLXP�HQKDQFHG�RUDQJH�MXLFH�ZDV

PDUNHWHG�DV�ERWK�IUR]HQ�DQG�UHIULJHUDWHG�SURGXFWV�E\�ERWK�FRPSDQLHV���&RQVXPHUV�ZHUH�QRW

TXLFN�WR�DGRSW�WKHVH�SURGXFWV�WKRXJK���,Q������DQG�������WKH�\HDUV�FRYHUHG�E\�WKLV�VWXG\��DFURVV

���UHJLRQDO�PDUNHWV�LQ�WKH�86�WKH�FDOFLXP�VDOHV�VKDUHV�RI�WKH�WRWDO�RUDQJH�MXLFH�PDUNHW�DYHUDJHG

���DQG�����UHVSHFWLYHO\���6XEVHTXHQW�WR�WKLV�SHULRG��DV�WKH�PHGLD�KDV�IRFXVHG�PRUH�DWWHQWLRQ�RQ

WKH�QHHG�IRU�PRUH�FDOFLXP�LQ�WKH�$PHULFDQ�GLHW��HVSHFLDOO\�FKLOGUHQ�DQG�ZRPHQ��VDOHV�RI

FDOFLXP�HQULFKHG�RUDQJH�MXLFH�KDYH�ULVHQ�GUDPDWLFDOO\���$OO�WKUHH�RI�WKH�PDMRU�PDQXIDFWXUHUV�QRZ

VHOO�YHUVLRQV�RI�WKHLU�SURGXFW�IRUWLILHG�ZLWK�FDOFLXP�LQ�ERWK�IUR]HQ�DQG�UHIULJHUDWHG�SDFNDJHV��

&RQVXPHU�5HSRUWV�VD\V�HYHU\�RQH�RI�WKHP�LV�DQ�HVSHFLDOO\�JRRG�VRXUFH�RI�FDOFLXP���7KHVH�RUDQJH

MXLFHV�KDYH�DV�PXFK�FDOFLXP�DV�PLON��$QG�WKH�QDWXUDO�DFLGV�LQ�WKH�MXLFH�KHOS�\RXU�ERG\�DEVRUE�WKH

FDOFLXP���+RZHYHU��LQ�&RQVXPHU�5HSRUWV¶������HYDOXDWLRQ�RI�RUDQJH�MXLFH��FDOFLXP�HQKDQFHG

RUDQJH�MXLFHV�VFRUHG�SRRUO\�DQG�ZHUH�UHSRUWHG�DV�KDYLQJ�D�FRRNHG��SURFHVVHG�IODYRU��

,Q�WKH�QH[W�VHFWLRQ��GDWD�HPSOR\HG�LQ�WKLV�VWXG\�DUH�GLVFXVVHG����1H[W��RUDQJH�MXLFH

GHPDQG�LV�H[DPLQHG�ZLWK�VSHFLDO�HPSKDVLV�RQ�FDOFLXP�HQKDQFHG�MXLFH���7KLV�LV�IROORZHG�E\�D

VHFWLRQ�LQ�ZKLFK�TXDQWLW\�VKDUHV�RI�FDOFLXP��IUR]HQ��FDOFLXP��UHIULJHUDWHG��DQG�RYHUDOO�FDOFLXP

DUH�UHJUHVVHG�RQ�SULFHV��UHJLRQDO�GXPPLHV��DQG�GHPRJUDSKLFV�ZLWK�SULPDU\�LQWHUHVW�IRFXVLQJ�RQ

UHJLRQDO�DQG�GHPRJUDSKLF�GLIIHUHQFHV���)LQDOO\��VRPH�FRQFOXVLRQV�DUH�GUDZQ�
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'DWD

$OO�GDWD�RQ�SURGXFW�VDOHV�FDPH�IURP�6DOHV�$UHD�0DUNHWLQJ��,QF��6$0,���D�SURGXFW

WUDFNLQJ�ILUP�ZKLFK�GLVFRQWLQXHG�RSHUDWLRQ�LQ��������7KLV�VWXG\�XVHG������GDWD��WKH�ODVW�\HDU

DYDLODEOH���6$0,�WUDFNHG�JURFHU\�SURGXFW�VDOHV�E\�PRQLWRULQJ�JURFHUV¶�ZDUHKRXVH�VKLSPHQWV�LQ

���PDUNHW�DUHDV��DUHDV�ZKLFK�DFFRXQWHG�IRU����SHU�FHQW�RI�86�JURFHU\�VDOHV���7KH�DUHDV�ZHUH

DJJUHJDWLRQV�RI�FRXQWLHV��FKRVHQ�EDVHG�RQ�ZDUHKRXVH�VKLSSLQJ�SDWWHUQV���7KH�ZDUHKRXVHV�

SURYLGHG�6$0,�ZLWK�GDWD�RQ�FDVH�PRYHPHQWV�WR�VXSHUPDUNHWV��DORQJ�ZLWK�FRUUHVSRQGLQJ�UHWDLO

VDOHV�DQG�SULFH�GDWD��ZLWK�FRQVLGHUDEOH�FDUH�WDNHQ�WR�FRUUHFW�WKH�GDWD�IRU�PRYHPHQWV�LQWR�DQG�RXW

RI�WKH�UHJLRQ��2YHU����PLOOLRQ�SURGXFW�FDWHJRULHV�ZHUH�WUDFNHG���2I�WKHVH������ZHUH�IRRG�LWHPV�

WKH�EDODQFH�EHLQJ�SHW�IRRGV��SDSHU�DQG�FOHDQLQJ�SURGXFWV��DQG�KHDOWK�DQG�EHDXW\�DLGV���

6$0,�PDLQO\�VROG�WKH�GDWD�WR�PDQXIDFWXUHUV��PDNLQJ�LW�DYDLODEOH�LQ�YDULRXV�IRUPV���WKH

PRVW�GHWDLOHG�EHLQJ�WKH�³EDVLF´�UHSRUWV���7KHVH�OLVW�SULFH��FDVHV��VDOHV��DQG�VKDUH�ILJXUHV�IRU�HYHU\

YDULDWLRQ�RI�HYHU\�EUDQG��H�J��0LQXWH�0DLG�3ODLQ�2UDQJH�-XLFH��)UR]HQ�LQ����R]��FDQV�SDFNHG�LQ

���FDQ�FDVHV���IRU�WKH�SUHYLRXV�IRXU�ZHHNV�DQG�\HDU���$Q�LPSRUWDQW�H[FHSWLRQ�WR�WKLV�OHYHO�RI

GHWDLO�LV�WKDW�SULYDWH�ODEHO�GDWD�ZDV�RQO\�DYDLODEOH�DV�WRWDO�FDVHV�DQG�WRWDO�VDOHV�LQ�HDFK�PDUNHW�

'HPRJUDSKLF�GDWD�IRU�WKH�VWXG\�FDPH�IURP�WKH�86�%XUHDX�RI�WKH�&HQVXV�³86$�&RXQWLHV´

&'�520��FRQWDLQLQJ�FRXQW\�GDWD�IURP�QXPHURXV�IHGHUDO�DJHQFLHV���,W�ZDV�DJJUHJDWHG�WR�PDWFK

6$0,�UHJLRQV��

'HPDQG�IRU�&DOFLXP�(QKDQFHG�2UDQJH�-XLFH

$�VHYHQ�JRRG�GHPDQG�PRGHO�IRU�RUDQJH�MXLFH�ZDV�VSHFLILHG���7KH�JRDO�RI�GHPDQG

HVWLPDWLRQ�LV�WZR�IROG���)LUVW��LW�LV�GHVLUHG�WR�REWDLQ�D�VHQVH�RI�KRZ�WKH�UDWKHU�ODUJH�LQFUHDVHV�LQ

MXLFH�SULFHV�DIIHFWHG�GHPDQGV���7KH�JRRGV�DUH��SULYDWH�ODEHO�UHIULJHUDWHG��39�5)���SULYDWH�ODEHO
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IUR]HQ��39�)=���FDOFLXP�HQKDQFHG�UHIULJHUDWHG��&$/�5)���FDOFLXP�HQKDQFHG�IUR]HQ��&$/�)=��

RWKHU�EUDQGHG�UHIULJHUDWHG��%5�5)���RWKHU�EUDQGHG�IUR]HQ��%5�)=���DQG�WRWDO�VKHOI�VWDEOH�RUDQJH

MXLFHV���6HFRQG��WKLV�OHYHO�RI�DJJUHJDWLRQ�DOORZV�WKH�H[DPLQDWLRQ�RI�WKH�FRPSHWLWLRQ�EHWZHHQ�WKH

FDOFLXP�SURGXFWV��ZKLFK�DUH�UHODWLYHO\�QHZ�SURGXFWV�GXULQJ�WKH�SHULRG�FRYHUHG�E\�RXU�GDWD��DQG

WKH�PRUH�HVWDEOLVKHG�MXLFH�FDWHJRULHV�

7KH�IXQFWLRQDO�IRUP�HPSOR\HG�LQ�HVWLPDWLRQ�LV�WKH�5RWWHUGDP�V\VWHP��ZKLFK�VHHPV

QDWXUDO�JLYHQ�WKDW�ZH�KDYH�GDWD�IRU�WZR�\HDUV�IRU�WKH����6$0,�PDUNHWV���7KH�DEVROXWH�SULFH

YHUVLRQ�RI�WKH�PRGHO�LV�

ZKHUH�WKH�ZV�DUH�H[SHQGLWXUH�VKDUHV��5
NW
�LV�RQH�LI�PDUNHW�W�LV�LQ�UHJLRQ�N����RWKHUZLVH��������DQG�/

DUH�FRHIILFLHQWV�WR�EH�HVWLPDWHG��DQG�

5HDGHUV�LQWHUHVWHG�LQ�GHULYDWLRQV�VKRXOG�FRQVXOW�%DUWHQ��������������DQG�7KHLO��������������RU

3KOLSV�

2QH�RI�WKH�DGYDQWDJHV�RI�WKH�5RWWHUGDP�LQ�WKLV�FDVH�LV�WKDW�LW�XWLOL]HV�DOO�WKH�GDWD�ZLWKRXW

KDYLQJ�WR�ZRUU\�DERXW�WKH�FRUUHODWLRQ�RI�HUURUV�DFURVV�\HDUV�LQ�D�VLQJOH�PDUNHW���,W�DOVR�PDNHV�LW
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UHODWLYHO\�HDV\�WR�LPSRVH�DOO�WKH�UHVWULFWLRQV�LPSOLHG�E\�GHPDQG�WKHRU\���7KDW�LV��DGGLQJ�XS�

KRPRJHQHLW\��DQG�V\PPHWU\�DUH�JLYHQ�E\�

6LQFH�WKHVH�UHVWULFWLRQV�GHSHQG�RQO\�RQ�XQNQRZQ�FRHIILFLHQWV��WKH\�FDQ�EH�LPSRVHG�JOREDOO\��

)LQDOO\��QHJDWLYLW\�LV�JXDUDQWHHG�LI�WKH�PDWUL[�RI�SULFH�FRHIILFLHQWV�LV�QHJDWLYH�VHPLGHILQLWH���7KLV

FDQ�EH�LPSRVHG�RQ�WKH�HVWLPDWLRQ�WKURXJK�XVH�RI�WKH�&KROHVN\�GHFRPSRVLWLRQ��/DX����,QGHHG�

LQLWLDO�HVWLPDWHV�RI�WKH�5RWWHUGDP�V\VWHP��LPSRVLQJ�RQO\�KRPRJHQHLW\�DQG�V\PPHWU\��SURGXFHG�D

PDWUL[�RI�SULFH�FRHIILFLHQWV�ZKLFK�KDG�RQH�VOLJKWO\�SRVLWLYH�HLJHQYDOXH��VXJJHVWLQJ�QHJDWLYLW\�ZDV

QRW�VDWLVILHG���7KH�V\VWHP�ZDV�UH�HVWLPDWHG�ZLWK�QHJDWLYLW\�LPSRVHG���7KH�GHPDQG�HVWLPDWHV�ZLWK

DOO�GHPDQG�UHVWULFWLRQV�LPSRVHG�DQG�WKH�LPSOLHG�SULFH�FRHIILFLHQWV�DUH�QRW�RI�JUHDW�LQWHUHVW�IRU�RXU

SXUSRVHV���7KH\�DUH�DYDLODEOH�RQ�UHTXHVW�

(ODVWLFLW\�HVWLPDWHV�DORQJ�ZLWK�WKHLU�VWDQGDUG�HUURUV�DUH�JLYHQ�LQ�WDEOH�����7KH�VWDQGDUG

HUURUV�JLYHQ�LQ�WKH�WDEOH�DUH�DFWXDOO\�WKH�UHVXOW�RI�0RQWH�&DUOR�VLPXODWLRQV�RI�HDFK�PRGHO���7KLV�LV

GRQH�IRU�WZR�UHDVRQV���)LUVW��D�QXPEHU�RI�UHVHDUFKHUV�KDYH�ZDUQHG�DJDLQVW�WKH�XVH�RI�DV\PSWRWLF

VWDQGDUG�HUURUV�ZKHQ�HYDOXDWLQJ�WKH�VLJQLILFDQFH�RI�HVWLPDWHG�HODVWLFLWLHV��'RUIPDQ��.OLQJ��DQG

6H[WRQ��*UHHQ��+DKQ��DQG�5RFNH��0LOOHU��&DSSV��-U���DQG�:HOOV����.ULQVN\�DQG�5REE�VKRZ�WKDW

WKH�0RQWH�&DUOR�DSSURDFK�ZRUNV�ZHOO���6HFRQG��VRPH�RI�WKH�FDWHJRULHV�RI�RUDQJH�MXLFH�DUH�IRXQG

WR�EH�JURVV�FRPSOHPHQWV��ZKLFK�GRHVQ¶W�DJUHH�ZLWK�LQWXLWLRQ��RWKHU�FDWHJRULHV�DUH�IRXQG�WR�EH

ZHDN�JURVV�VXEVWLWXWHV�DQG�LW�LV�GHVLUDEOH�WR�JHW�VRPH�VHQVH�RI�KRZ�VLJQLILFDQW�VXFK�UHVXOWV�DUH��

7KH�0RQWH�&DUOR�H[SHULPHQWV�WDNH�WKH�SULFHV�DQG�UHDO�H[SHQGLWXUH�DV�IL[HG���)RU�HDFK�PRGHO�



�

PXOWLYDULDWH�QRUPDO�HUURUV�DUH�GUDZQ�KDYLQJ�FRYDULDQFH�PDWUL[�HTXDO�WR�WKDW�HVWLPDWHG�IRU�WKDW

\HDU�DQG�DGGHG�WR�WKH�SUHGLFWLRQV�IURP�WKH�RULJLQDO�PRGHO�HVWLPDWHV���7KHQ�WKHVH�QHZ�GHSHQGHQW

YDULDEOHV�DUH�XVHG�WR�UH�HVWLPDWH�WKH�PRGHO���7KLV�LV�UHSHDWHG������WLPHV���5HVXOWV�DUH�XVHG�WR

FDOFXODWH�WKH�VWDQGDUG�HUURUV�RI�WKH�HVWLPDWHG�HODVWLFLWLHV���7KHVH�DUH�UHSRUWHG�LQ�WDEOH���

7DEOH�����(ODVWLFLWLHV�IRU�&DOFLXP�(QKDQFHG�2UDQJH�-XLFH��DOO�GHPDQG�UHVWULFWLRQV�LPSRVHG�

39�5) 39�)= &$/�5) &$/�)= %5�5) %5�)= ([SHQGLWXUH

39�5) ����� ����� ����� ���� ���� ���� ����

6WG��(UURUD ������ ������ ������ ������ ������ ������ ������

39�)= ���� ����� ���� ����� ����� ���� ����

6WG��(UURU ������ ������ ������ ������ ������ ������ ������

&$/�5) ����� ����� ����� ���� ����� ����� ����

6WG��(UURU ������ ������ ������ ������ ������ ������ ������

&$/�)= ���� ����� ���� ����� ���� ���� ����

6WG��(UURU ������ ������ ������ ������ ������ ������ ������

%5�5) ���� ����� ����� ���� ����� ���� ����

6WG��(UURU ������ ������ ������ ������ ������ ������ ������

%5�)= ���� ���� ����� ���� ���� ����� ����

6WG��(UURU ������ ������ ������ ������ ������ ������ ������

1RWHV��39���3ULYDWH�ODEHO��&$/���&DOFLXP�HQKDQFHG��%5���1RQ�FDOFLXP�%UDQGHG��5)��

5HIULJHUDWHG��DQG�)=���)UR]HQ�
D�6WDQGDUG�HUURUV�FDOFXODWHG�XVLQJ������UHSOLFDWLRQV�RI�D�0RQWH�&DUOR�H[SHULPHQW�
�$Q�DVWHULVN�LQGLFDWHV�WKH�HODVWLFLW\�LV�DW�OHDVW�WZLFH�LWV�VWDQGDUG�HUURU��H[FHSW�IRU�H[SHQGLWXUH

HODVWLFLWLHV�ZKHUH�DQ�DVWHULVN�LQGLFDWHV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�HODVWLFLW\�DQG�RQH�LV�DW�OHDVW

WZLFH�WKH�VWDQGDUG�HUURU�

6HYHUDO�WKLQJV�DUH�ZRUWK\�RI�QRWH���)RU�FDOFLXP�DQG�QRQ�FDOFLXP��EUDQGHG�MXLFH��WKH

IUR]HQ��IRUP�LV�WKH�SULFH�VHQVLWLYH�FDWHJRU\��ZLWK�RZQ�SULFH�HODVWLFLWLHV�VLJQLILFDQWO\�OHVV�WKDQ����

ZKLOH�WKH�UHIULJHUDWHG�IRUP�LV�FRQVLGHUDEO\�OHVV�SULFH�VHQVLWLYH���7KH�RSSRVLWH�LV�WUXH�IRU�SULYDWH

ODEHO��ZKHUH�IUR]HQ�LV�OHVV�SULFH�VHQVLWLYH�WKDQ�FKLOOHG���&DOFLXP��UHIULJHUDWHG�LV�RZQ�SULFH

LQHODVWLF��ZKLOH�FDOFLXP��IUR]HQ�LV�TXLWH�SULFH�VHQVLWLYH���7KLV�FRQWUDVW�ZLOO�UHFXU�LQ�WKH�QH[W

VHFWLRQ���&DOFLXP��UHIULJHUDWHG�DQG�SULYDWH�ODEHO��IUR]HQ�RUDQJH�MXLFH�DUH�WKH�RQO\�FDWHJRULHV

ZKRVH�H[SHQGLWXUH�HODVWLFLWLHV�GLIIHU�VLJQLILFDQWO\�IURP�RQH��SULYDWH�ODEHO��IUR]HQ�EHLQJ



�

H[SHQGLWXUH�LQHODVWLF�EXW�FDOFLXP��UHIULJHUDWHG�LV�H[SHQGLWXUH�HODVWLF���)LQDOO\��HYHU\�IRUP�RI

RUDQJH�MXLFH�KDV�VLJQLILFDQW�LQWHUDFWLRQ�ZLWK�VRPH�RWKHU�MXLFH�ZLWK�RQH�H[FHSWLRQ��FDOFLXP�

UHIULJHUDWHG�RUDQJH�MXLFH���

$W�WKLV�SRLQW��FDOFLXP�HQKDQFHG�RUDQJH�MXLFH�LV�D�UHODWLYHO\�QHZ�SURGXFW�WKDW�KDG�QRW

PDGH�PXFK�RI�DQ�LQURDG�LQ�WKH�PDUNHW���7KLV�ZDV�SULRU�WR�PHGLD�DWWHQWLRQ�RQ�$PHULFDQV¶�QHHG�IRU

PRUH�FDOFLXP�LQ�WKHLU�GLHWV��HVSHFLDOO\�ZRPHQ�DQG�FKLOGUHQ���7KXV��WKRVH�ZKR�GLG�FRQVXPH

FDOFLXP�HQKDQFHG�RUDQJH�MXLFH�ZHUH�HDUO\�DGRSWHUV��ZKR�ZHUH�OLNHO\�WR�EH�OHVV�SULFH�VHQVLWLYH�

HVSHFLDOO\�IRU�UHIULJHUDWHG�MXLFH��DQG�PRUH�H[SHQGLWXUH�HODVWLF���

(DUO\�DWWHPSWV�DW�GHPDQG�HVWLPDWLRQ�LQFOXGHG�GHPRJUDSKLFV�DV�ZHOO�DV�UHJLRQDO�GXPPLHV�

EXW�VLJQV�DQG�VLJQLILFDQFH�RI�WKHVH�IDFWRUV�ZHUH�SUREOHPDWLF���,W�ZDV�GHFLGHG�WR�LQFOXGH�RQO\�WKH

UHJLRQDO�GXPPLHV�LQ�WKH�ILQDO�GHPDQGV�WR�IDFLOLWDWH�WKH�LPSRVLWLRQ�RI�QHJDWLYLW\��ZKLFK�UHTXLUHV

QRQOLQHDU�HVWLPDWLRQ��DQG�WKH�VLPXODWLRQ�RI�WKHVH�PRGHOV�WR�REWDLQ�VWDQGDUG�HUURUV�IRU�HODVWLFLWLHV��

7KLV�LV�QRW�WR�LPSO\��KRZHYHU��WKDW�GHPRJUDSKLFV�DUH�QRW�LPSRUWDQW���,Q�WKH�QH[W�VHFWLRQ��WKLV�LV

H[DPLQHG�LQ�VRPH�GHWDLO�

&DOFLXP�4XDQWLW\�6KDUH�5HJUHVVLRQV

,Q�WKLV�VHFWLRQ��ZH�FRQFHQWUDWH�RQ�WKH�UROH�RI�GHPRJUDSKLF�IDFWRUV�LQ�WKH�FKRLFH�RI

FDOFLXP�IRUWLILHG�RUDQJH�MXLFH���)RU�WKLV�SXUSRVH��VLPSOH�PHWKRGV�DUH�XVHG��ZH�HVWLPDWH�VLQJOH�

HTXDWLRQ�UHJUHVVLRQV�LQ�ZKLFK�WKH�VKDUH��LQ�WHUPV�RI�TXDQWLW\��RI�FDOFLXP�HQKDQFHG�MXLFH�LV

PRGHOHG�DV�D�OLQHDU�IXQFWLRQ�RI�LWV�SULFH���DOWHUQDWLYH�SULFHV��DQG�GHPRJUDSKLF�PHDVXUHV���:H�GR

WKLV�IRU�FKLOOHG�DQG�IUR]HQ�MXLFH�VHSDUDWHO\�DQG�IRU�WKH�WZR�FRPELQHG���7KH�VHSDUDWLRQ�RI�IUR]HQ

DQG�UHIULJHUDWHG�FDOFLXP�MXLFHV�KDV�WKH�DGYDQWDJH�WKDW�WKH\�HPSKDVL]H�WKH�UROH�RI�GHPRJUDSKLFV

LQ�WKH�FKRLFH�RI�FDOFLXP��IUHH�RI�FRQIRXQGLQJ�HIIHFWV�GXH�WR�WKH�FKRLFH�EHWZHHQ�WKH�UHIULJHUDWHG
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DQG�IUR]HQ�IRUP���)RU�H[DPSOH��ZH�KDYH�IRXQG�WKDW�KLJK�LQFRPH�FRQVXPHUV�GLVSOD\�D�PDUNHG

SUHIHUHQFH�IRU�UHIULJHUDWHG�MXLFH���)XUWKHUPRUH��RXU�SUHYLRXV�ZRUN�VXJJHVWV�OLWWOH�VXEVWLWXWLRQ

EHWZHHQ�WKH�WZR�IRUPV��DQG�LQ�DQ\�FDVH�WKLV�VKRXOG�EH�SLFNHG�XS�WKURXJK�SULFH�UHVSRQVHV�

,Q�WHUPV�RI�GHPRJUDSKLFV��WKH�PRGHO�LV�GHOLEHUDWHO\�RYHU�VSHFLILHG��LQFRUSRUDWLQJ�QLQH

YDULDEOHV�PHDVXULQJ�WKH�GHPRJUDSKLF�SURILOH�RI�WKH�PDUNHW��DORQJ�ZLWK�WKUHH�JHRJUDSKLF�GXPP\

YDULDEOHV���:KLOH�YDULDEOH�VHOHFWLRQ�LV�JXLGHG�E\�SUHYLRXV�VWXGLHV�RI�QXWULWLRQ�GHPDQG�DQG

QXWULWLRQDO�VWDWXV��LW�LV�DYRZHGO\�H[SORUDWRU\���+HQFH�WKH�RYHU�VSHFLILFDWLRQ����7KLV�LV��ZH�IHHO�

HVSHFLDOO\�DSSURSULDWH�KHUH��ZKHUH�ZH�DUH�GHDOLQJ�ZLWK�D�YHU\�QHZ�SURGXFW���%HFDXVH�RI�WKH

UHVXOWLQJ�DEVHQFH�RI�VWURQJ�D�SULRUL�EHOLHIV�FRQFHUQLQJ�WKH�H[LVWHQFH�DQG�HYHQ�SRVVLEOH�GLUHFWLRQ

RI�PDQ\�YDULDEOHV��ZH�KDYH�QR�FRPSXQFWLRQ�DERXW�HPSOR\LQJ�VWHS�ZLVH�UHJUHVVLRQ�DV�D

VXSSOHPHQW�WR�VWDQGDUG�UHJUHVVLRQ������

7KH�GHPRJUDSKLF�YDULDEOHV�XVHG�DUH�GHILQHG�LQ�WDEOH�����$OVR�LQFOXGHG�ZHUH�WKUHH�UHJLRQDO

GXPP\�YDULDEOHV��($67��6287+��DQG�:(67��ZLWK�WKH�0LGZHVW�WKH�RPLWWHG�UHIHUHQFH�UHJLRQ��

$V�MXVW�LQGLFDWHG���ZH�KDYH�TXLWH�SXUSRVHIXOO\�HUUHG�WRZDUG�RYHU�VSHFLILFDWLRQ�RI�WKH

FDOFLXP�PRGHOV��ZKLFK�LI�QRWKLQJ�HOVH�LV�D�SUHWH[W�IRU�LQ�PDQ\�FDVHV�QRW�KDYLQJ�ILUP

H[SHFWDWLRQV���,1&20(�LV�D�FDVH�LQ�SRLQW���&DOFLXP�DGGHG�MXLFH�LV�KDUGO\�D�OX[XU\�JRRG��LW�LV

RIWHQ�SULFHG�WKH�VDPH�DV�SODLQ�MXLFH��SULFHV�DUH�FRQVLGHUHG�SUHVHQWO\���6RPH�SUHYLRXV�VWXGLHV�KDYH

IRXQG�D�FHWHULV�SDULEXV�QHJDWLYH�HIIHFW�IRU�LQFRPH�LQ�QXWULWLRQ�GHPDQG�PRGHOV��SRVVLEO\�GXH�WKH

QHJDWLYH�HIIHFW�RI�WLPH�FRVWV�LQ�REWDLQLQJ�QXWULWLRQ�LQIRUPDWLRQ��0RUJDQ���,Q�WKH�SUHVHQW�FDVH�

KLJKHU�LQFRPH�FRQVXPHUV��EHLQJ�DFFXVWRPHG�WR�JRRGV�ZLWK�WKH�PRVW�DWWUDFWLYH�TXDOLWLHV��PD\�EH

PRUH�DZDUH�RI�DQ\�VHQVRU\�GHIHFWV�GXH�WR�DGGLQJ�FDOFLXP�
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7DEOH�����9DULDEOH�1DPHV�DQG�'HVFULSWLRQV

9DULDEOH 'HVFULSWLRQ 6RXUFHVD

,1&20( 7KH�DYHUDJH�SHU�FDSLWD�LQFRPH�LQ�WKH�6$0,�PDUNHW� &HQVXV

&2//(*( 7KH�SHUFHQW�RI�PDUNHW�SRSXODWLRQ�ZLWK�D�FROOHJH�GHJUHH &HQVXV

.,'6 7KH�SHUFHQW�RI�WKH�SRSXODWLRQ�XQGHU����\HDU�RI�DJH 1&+6

329(57< 7KH�SHUFHQW�RI�WKH�SRSXODWLRQ�EHORZ�WKH�SRYHUW\�OHYHO &HQVXV

2/'(5 7KH�SHUFHQW�RI�WKH�SRSXODWLRQ�RYHU���� &HQVXV

3&7)0 7KH�SHUFHQW�RI�WKH�SRSXODWLRQ�FRPSRVHG�RI�ZRPHQ�EHWZHHQ

���DQG����\HDUV�RI�DJH�

1&+6

0,125,7< 7KH�SHUFHQW�RI�KRXVHKROGV�LQ�WKH�PDUNHW�WKDW�DUH�QRQ�ZKLWH &HQVXV

3$&.6 $�PHDVXUH�RI�VPRNLQJ 7REDFFR�,QVW�

3,3 0DUNHW�OHYHO�KHDOWK�PHDVXUH��H[SODLQHG�EHORZ 1&+6

D�&HQVXV�LQGLFDWHV�WKH�GDWD�LV�IURP�86�%XUHDX�RI�WKH�&HQVXV�³86$�&RXQWLHV´�&'�520�

1&+6���GDWD�LV�REWDLQHG�IURP��1DWLRQDO�&HQWHU�IRU�+HDOWK�6WDWLVWLFV���7REDFFR�,QVWLWXWH���GDWD

IURP�7D[�%XUGHQ�RQ�7REDFFR���+LVWRULFDO�&RPSLODWLRQ������

2Q�WKH�RWKHU�KDQG��EHFDXVH�RI�QXWULWLRQDO�DZDUHQHVV��ZH�H[SHFW�D�SRVLWLYH�HIIHFW�RI

&2//(*(���:H�DOVR�KDYH�D�UHDVRQDEO\�VWURQJ�H[SHFWDWLRQ�WKDW�.,'6�ZLOO�KDYH�D�SRVLWLYH�HIIHFW

RQ�FDOFLXP�GHPDQG��DOWKRXJK�REYLRXVO\�WKH�QXWULWLRQDO�FRQFHUQ�LV�QRW�WKDW�RI�WKH�FKLOGUHQ

WKHPVHOYHV�EXW�RI�WKHLU�SDUHQWV��VLQFH�FDOFLXP�GHILFLHQF\�LV�HVSHFLDOO\�GDPDJLQJ�DW�\RXQJHU�DJHV�

6LPLODUO\��DQ\�HIIHFW�RI�3&7)0�ZLOO�VXUHO\�EH�SRVLWLYH��VLQFH�FDOFLXP�GHILFLHQF\�DQG�SRWHQWLDO

RVWHRSRURVLV�LV�D�JUHDWHU�SUREOHP�IRU�ZRPHQ��DQG�UHPHGLDO�DFWLRQ�LV�PRUH�HIILFDFLRXV�DW�\RXQJHU

DJHV���

:H�LQFOXGH�329(57<�QRW�VR�PXFK�LQ�DQ�H[SODQDWRU\�VSLULW�EXW�UDWKHU�GXH�WR�WKH

LPSRUWDQW�SROLF\�LVVXHV�DURXQG�WKH�QXWULWLRQDO�VWDWXV�RI�ORZ�LQFRPH�KRXVHKROGV���0,125,7<�

DOVR�D�YDULDEOH�RI�SDUWLFXODU�SROLF\�UHOHYDQFH��LV�H[SHFWHG�WR�EH�QHJDWLYH��VLQFH�PLQRULW\�JURXSV



�7KLV�YDULDEOH�ZDV�FRQVWUXFWHG�IURP�VWDWH�GDWD��&KLOFRWH���ZKLFK�ZDV�DOORFDWHG�WR�6$0,

UHJLRQV�EDVHG�RQ�WKH�SURSRUWLRQ�RI�UHJLRQ�SRSXODWLRQ�LQ�WKH�FRPSRQHQW�VWDWHV��

�,SSROLWR�DQG�0DWKLRV�IRXQG�D�QHJDWLYH�UHODWLRQ�EHWZHHQ�VPRNLQJ�DQG�FRQVXPSWLRQ�RI

ILEHU�FHUHDO�

�7KLV�YDULDEOH�ZDV�FRQVWUXFWHG�IURP������PRUWDOLW\�GDWD�E\�FDXVH�IRU�86�FRXQWLHV�IURP

WKH�1DWLRQDO�&HQWHU�IRU�+HDOWK�6WDWLVWLFV�

��

KDYH�JHQHUDOO\�EHHQ�IRXQG�WR�KDYH�ORZHU�QXWULWLRQDO�VWDWXV�DQG�WR�KDYH�OHVV�NQRZOHGJH�RI

QXWULWLRQ���2/'(5�LV�LQFOXGHG�EHFDXVH�ROGHU�$PHULFDQV�DUH�DQ�LPSRUWDQW�VHJPHQW�RI�WKH

SRSXODWLRQ��SRVVLEO\�ZLWK�GLIIHUHQW�WDVWHV�DQG�FRQFHLYDEO\�GLIIHUHQW�DWWLWXGHV�WRZDUG�QHZ�SURGXFWV

�H�J��UHVLVWDQFH���

7KH�ILQDO�WZR�PHDVXUHV��3$&.6�DQG�3,3��DUH�LQFOXGHG�DV�KHDOWK�PHDVXUHV���3$&.6�LV

SDFNV�RI�FLJDUHWWHV�VPRNHG�SHU�FDSLWD����&OHDUO\��VPRNLQJ�EHDUV�QR�GLUHFW�UHODWLRQ�WR�GHPDQG�IRU

FDOFLXP�HQKDQFHG�RUDQJH�MXLFH���:H�LQFOXGH�3$&.6�DV�D�SUR[\�IRU�KHDOWK�FRQFHUQV��D

JHRJUDSKLF�DUHD�ZLWK�IHZHU�VPRNHUV�VKRXOG�FHWHULV�SDULEXV�EH�DQ�DUHD�ZKRVH�SRSXODWLRQ�LV�PRUH

ZLOOLQJ�WR�PDNH�OLIH�VW\OH�DGMXVWPHQWV�WR�DFKLHYH�EHWWHU�KHDOWK��VXFK�DV�VKLIWLQJ�WR�QXWULWLRQDOO\�

RULHQWDWHG�IRRGV����+HQFH�ZH�H[SHFW�D�QHJDWLYH�HIIHFW���3,3�LV�RXU�GLUHFW�KHDOWK�PHDVXUH���$FWXDOO\

LW�LV�DQ�LQYHUVH�PHDVXUH��EHLQJ�WKH�PRUWDOLW\�UDWH�IURP�FKURQLF�GLVHDVH��SULPDULO\�FDQFHUV�DQG

FRURQDU\�SUREOHPV��LQ�WKH�PLGGOH�DJH�����WR�����SRSXODWLRQ�RI�WKH�PDUNHW�DUHD����,I�D�UHJLRQ�KDV�D

UHODWLYHO\�ODUJH�SURSRUWLRQ�RI�SHRSOH�ZKR�SUDFWLFH�KHDOWK\�OLIHVW\OHV��LQFOXGLQJ�D�KHDOWK\�GLHW��ZH

H[SHFW�LW�WR�WKDW�H[WHQW�WR�KDYH�ORZHU�PRUWDOLW\��WKDW�LV��WKH�SURRI�LV�LQ�WKH�SXGGLQJ±KHQFH�3,3����

%HFDXVH�FRQVXPHUV�ZLWK�KHDOWKLHU�GLHWV�WHQG�WR�EH�DWWUDFWHG�WR�QXWULWLRQDOO\�RULHQWHG�IRRGV��ZH

H[SHFW�3,3�WR�FDUU\�D�QHJDWLYH�VLJQ��

6LPSOH�VWDWLVWLFV�IRU�WKH�YDULDEOHV�DSSHDU�LQ�WDEOH�����ZKLFK�DOVR�LQFOXGHV�DOO�SULFHV�XVHG�LQ
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7DEOH�����'HVFULSWLYH�6WDWLVWLFV

0HDQV 6WG��'HY� 0LQLPXP 0D[LPXP

&$/)= ����� ����� ����� �����

&$/5) ����� ����� ����� �����

&$/&,80 ����� ����� ����� �����

3)=& ����� ����� ����� �����

3)=1& ����� ����� ����� �����

35)& ����� ����� ����� �����

35)1& ����� ����� ����� �����

,1&20( ����� ���� ���� �����

&2//(*( ������ ����� ������ ������

.,'6 ����� ����� ����� �����

329(57< ������ ����� ����� ������

2/'(5 ������ ����� ����� ������

3&7)0 ����� ����� ����� �����

0,125,7< ���� ��� ���� �����

3$&.6 ���� ���� ���� �����

3,3 ����� ���� ����� �����

($67 ����� ����� � �

6287+ ����� ����� � �

:(67 ����� ����� � �

1RWHV��9DULDEOH�QDPHV�DUH�GHILQHG�LQ�WKH�WH[W�

WKH�PRGHOV���7KHUH�LV�FRQVLGHUDEOH�YDULDWLRQ�LQ�PRVW�YDULDEOHV��LQFOXGLQJ�WKH�FDOFLXP�VKDUHV�

SHUKDSV�VXUSULVLQJO\�VR�IRU�WKH�WZR�KHDOWK�PHDVXUHV���&RQVLGHULQJ�WKH�SULFHV��LQ�WKH�FDVH�RI�FKLOOHG

RUDQJH�MXLFH�WKHUH�LV�YLUWXDOO\�QR�GLIIHUHQFH�EHWZHHQ�WKH�DYHUDJH�SULFH�RI�UHJXODU�DQG�FDOFLXP�

HQKDQFHG�RUDQJH�MXLFH��DOWKRXJK�WKLV�YDULHG�FRQVLGHUDEO\�RYHU�LQGLYLGXDO�PDUNHWV���+RZHYHU��IRU

IUR]HQ�MXLFH��WKH�DYHUDJH�SULFH�IRU�FDOFLXP�DGGHG�MXLFH�H[FHHGHG�WKDW�IRU�UHJXODU���7KHUH�LV�QR

REYLRXV�FRVW�EDVLV�IRU�WKLV���:H�DWWULEXWH�LW�WKH�IDFW�WKDW�GXULQJ�WKLV�SHULRG�7URSLFDQD�

ZKLFK�XQOLNH�LWV�WZR�QDWLRQDO�FRPSHWLWRUV��KDG�\HW�WR�LQWURGXFH�FDOFLXP�IRUWLILHG�RUDQJH�MXLFH�

ZDV�IROORZLQJ�D�ORZ�SULFH�VWUDWHJ\�LQ�IUR]HQ�RUDQJH�MXLFH�

7KUHH�PRGHOV�ZHUH�HVWLPDWHG�IRU�HDFK�\HDU���'HSHQGHQW�YDULDEOHV�DUH��IUR]HQ�FDOFLXP
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MXLFH¶V�VKDUH�RI�WKH�IUR]HQ�PDUNHW��FKLOOHG�FDOFLXP¶V�VKDUH�RI�WKH�FKLOOHG�PDUNHW��DQG�FDOFLXP¶V

VKDUH�RI�WKH�WRWDO�RUDQJH�MXLFH�PDUNHW��LUUHVSHFWLYH�RI�W\SH���,Q�DOO�FDVHV��UHVXOWV�IRU�WKH�WZR�\HDUV

ZHUH�TXDOLWDWLYHO\�VLPLODU��VR�ZH�ZLOO�SUHVHQW�UHVXOWV�RQO\�IRU��������)RU�HDFK�FDOFLXP��WKUHH

PRGHOV�ZHUH�HVWLPDWHG��RQH�ZLWK�DOO����YDULDEOHV��QLQH�GHPRJUDSKLFV��WKUHH�UHJLRQV��DQG�IRXU

SULFHV���ZH�DOVR�HVWLPDWHG�PRGHOV�XVLQJ�IRUZDUG�DQG�EDFNZDUG�VWHS�ZLVH�UHJUHVVLRQ���2XU

SXUSRVH�KHUH�LV�QRW�WR�HVWLPDWH�VRPH�VRUW�RI�³VWUXFWXUH´�QRU�WR�ILQG�FRQFOXVLYH�UHVXOWV���$OO�ZH

KRSH�WR�GR�LV�WR�PDUVKDO�HYLGHQFH��

7KH�FDOFLXP�UHVXOWV�DUH�VKRZQ�LQ�WDEOH�����:H�RQO\�SUHVHQW�H[SOLFLW�UHVXOWV�IRU�WKH�WKUHH

FRPSOHWH�PRGHOV��SUHIHUULQJ�WR�FRQILQH�WKRVH�IRU�WKH�VWHS�ZLVH�PHWKRGV�WR�GLVFXVVLRQ���$OO�UHVXOWV

DUH�VXPPDUL]HG�LQ�D�VXEVHTXHQW�WDEOH���

Table 4.  Complete Model Results
Frozen Refrigerated Total

Calcium Calcium Calcium
PFZC -3.55 -0.55 -2.96
PFZNC 5.30 -0.78 3.00
PRFC 0.50 0.09 0.82
PRFNC -1.00 3.12 0.82
INCOME -2.00 -2.42 -1.87
COLLEGE -0.28 0.05 -0.60
KIDS 0.28 0.09 -1.05
POVERTY -0.74 -2.00 -0.67
OLDER 0.72 -0.68 -0.76
PCTFM 1.38 0.24 0.65
MINORITY 0.77 -0.53 0.58
PACKS -0.71 -1.63 -2.01
PIP -1.56 -0.37 -1.30
EAST -0.08 -1.60 -0.98
SOUTH -1.86 -0.61 -1.80
WEST -1.08 0.30 -1.38
Adj-R Sq 0.53 0.76 0.55
Notes: Variable names are defined in the text. 
Results presented are T ratios which have 37
degrees of freedom.
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)RU�WKH�IUR]HQ�FRQFHQWUDWH�PRGHO��ZH�ILQG�D�YHU\�VWURQJ�UHVSRQVH�WR�ERWK�IUR]HQ�SULFHV�

EXW��UHVSRQVH�WR�FKLOOHG�SULFHV�LV�DEVHQW���7KXV��WKHUH�DSSHDUV�WR�EH�D�VXUSULVLQJO\�UHDG\

ZLOOLQJQHVV�IRU�IUR]HQ�FRQFHQWUDWH�EX\HUV�WR�VZLWFK�EHWZHHQ�WKH�FDOFLXP�DQG�QR�FDOFLXP�IRUPV�LQ

UHVSRQVH�WR�SULFH��KRZHYHU��WKHUH�LV�QR�HYLGHQFH�RI�PRYHPHQWV�EHWZHHQ�IUR]HQ�DQG�FKLOOHG��RI

DQ\�NLQG�RI�MXLFH��ZKLFK�ZH�H[SHFWHG���$PRQJ�WKH�GHPRJUDSKLF�PHDVXUHV��RQO\�WKUHH�VKRZ�DQ\

VWDWLVWLFDO�LPSDFWV��,1&20(��ZLWK�D�QHJDWLYH�HIIHFW��DQG�3&7)0�DQG�3,3��ERWK�LQ�WKH�H[SHFWHG

GLUHFWLRQ���:H�KDYH�OLWWOH�WR�VD\�DERXW�WKH�ILUVW���3&7)0�DQG�3,3�DUH�RI�PXFK�JUHDWHU�LQWHUHVW��

*LYHQ�RXU�LQWHUSUHWDWLRQ�RI�3,3��LWV�UHVXOWV�VXJJHVW�WKDW�RQH�UHDVRQ�KHDOWKLHU�VXE�SRSXODWLRQV

DFKLHYH�WKDW�VWDWXV�LV�WKH\�FKRRVH�D�KHDOWKLHU�GLHW���3&7)0�VXJJHVWV�WKDW�³WDUJHW�JURXSV´�GR

UHVSRQG�WR�IRRGV�GHVLJQHG�IRU�WKHLU�SDUWLFXODU�KHDOWK�SUREOHPV���7KH�RQO\�UHPDLQLQJ�YDULDEOH�RI

LPSRUWDQFH�LV�WKH�6287+��IRXQG�WR�EH�WKH�UHJLRQ�ZLWK�ORZHVW�FDOFLXP�FRQVXPSWLRQ��FHWHULV

SDULEXV���

7KH�DEVHQFH�RI�DQ\�HYLGHQFH�RI�LPSRUWDQFH�IRU�VHYHUDO�RI�WKH�UHPDLQLQJ�YDULDEOHV�

SDUWLFXODUO\�.,'6�DQG�3&7&2//���LV�SHUKDSV�VXUSULVLQJ���2QH�UHDVRQ��RI�FRXUVH��LV�WKH�

OLNHOLKRRG�RI�UHODWLRQV�DPRQJ�WKHP��H�J��3&7&2//��3,3��DQG�3$&.6����:H�YHULILHG�WKLV�E\

H[DPLQLQJ�YDULDQFH�LQIODWLRQ�IDFWRUV��ZKLFK�ZHUH�DV�ODUJH�DV������7KH�WZR�VWHS�ZLVH�SURFHGXUHV

VKHG�IXUWKHU�OLJKW�RQ�WKHVH�UHVXOWV���$OWKRXJK�WKH�EDFNZDUG�PHWKRG�EDVLFDOO\�HFKRHV�WKH�IXOO

PRGHO�UHVXOWV��WKH�IRUZDUG�FDVH�RQO\�GRHV�VR�IRU�SULFHV���7KH�RQO\�GHPRJUDSKLFV�ZKLFK�VXUYLYH

DUH�.,'6�DQG�0,125,7<��QHLWKHU�RI�ZKLFK�VKRZV�DQ\�PXVWHU�LQ�WKH�IXOO�PRGHO���%XW�WKHLU�HIIHFW

LV�LQ�WKH�H[SHFWHG�GLUHFWLRQ��ZKLFK�ILWV�UHDVRQDEO\�ZHOO�LQWR�D�GHYHORSLQJ�SLFWXUH�

0DWWHUV�DUH�VRPHZKDW�GLIIHUHQW�LQ�WKH�PRGHO�IRU�UHIULJHUDWHG�FDOFLXP�VKDUH���,Q�WKLV�FDVH

WKHUH�LV�DJDLQ�D�VWURQJ�HIIHFW�E\�WKH�GLUHFWO\�FRPSHWLQJ�SULFH��KHUH�UHIULJHUDWHG�QRQ�FDOFLXP��EXW�



�6HH�%LQNOH\�DQG�&RH�IRU�HYLGHQFH�WKDW�ORZ�LQFRPH�FRQVXPHUV�GR�QRW�EX\�SULYDWH�ODEHO

SURGXFWV��LQVWHDG�RSWLQJ�IRU�PRUH�H[SHQVLYH�EUDQGHG�SURGXFWV��

�7KH�VLPSOH�FRUUHODWLRQ�EHWZHHQ�,1&20(�DQG�3&7329�LV�����
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LQ�FRQWUDVW�WR�WKH�IUR]HQ�PRGHO��³RZQ´�SULFH�KDV�QR�HIIHFW�ZKDWVRHYHU���$V�EHIRUH��WKHUH�LV�QR�

HYLGHQFH�RI�FRPSHWLWLRQ�EHWZHHQ�IUR]HQ�DQG�FKLOOHG���7KXV��WKH�HYLGHQFH�LV�WKDW�WKH�FDOFLXP�VKDUH

RQO\�UHVSRQGV�WR�UHJXODU�FKLOOHG�SULFH��HYLGHQWO\�QRW�EHFDXVH�LW�VXEVWLWXWHV�ZLWK�FDOFLXP�DGGHG

FKLOOHG�MXLFH��QRU�DQ\�W\SH�RI�IUR]HQ�MXLFH��EXW�VLPSO\�EHFDXVH�FRQVXPHUV�RI�SODLQ�FKLOOHG�MXLFH

PDNH�DGMXVWPHQWV�LQ�WKHLU�XVH�DV�SULFH�FKDQJHV��ZKLFK�GHFUHDVHV�WKH�GHQRPLQDWRU�LQ�FDOFLXP¶V

VKDUH����7KH�RQO\�H[SODQDWLRQ�IRU�WKH�DSSDUHQW�ILQGLQJ�WKDW�GHPDQG�IRU�FDOFLXP�HQKDQFHG�MXLFH�LV

YHU\�HODVWLF�ZKHQ�LW�LV�IUR]HQ��EXW�QRW�ZKHQ�FKLOOHG��LV�WKDW�GHPDQG�IRU�IUR]HQ�RUDQJH�MXLFH�LV

JHQHUDOO\�PRUH�HODVWLF��VLQFH�LW�DSSHDOV�WR�PRUH�HFRQRP\�PLQGHG�EX\HUV���6WLOO��ZH�ILQG�WKH

GLIIHUHQFH�LQ�WKH�WZR�PRGHOV�VRPHZKDW�GLIILFXOW�WR�DFFHSW�

2I�WKH�GHPRJUDSKLF�YDULDEOHV��RQO\�WKUHH�DUH�KLJKO\�VWDWLVWLFDOO\�VLJQLILFDQW���,1&20(

DJDLQ�KDV�D�VWURQJ�QHJDWLYH�HIIHFW���6HHPLQJO\�LQFRQVLVWHQW�ZLWK�WKLV�LV�WKH�VWURQJ�QHJDWLYH�HIIHFW

RI�3&7329���+RZHYHU��LQ�UHODWHG�ZRUN�ZH�IRXQG�VLPLODU�UHVXOWV��DV�KDYH�RWKHUV����)RU�H[DPSOH�

ZH�KDYH�IRXQG�WKDW�UHIULJHUDWHG�MXLFH�DSSHDOV�PRVW�SDUWLFXODUO\�WR�KLJK�LQFRPH�DQG�ORZ�LQFRPH�

EX\HUV�����7KH�WKLUG�LPSRUWDQW�GHPRJUDSKLF�YDULDEOH�LV�3$&.6��ZLWK�WKH�H[SHFWHG�VLJQ���7KXV��IRU

ERWK�FDWHJRULHV��D�KHDOWK�PHDVXUH�LV�IRXQG�LPSRUWDQW���2I�WKH�JHRJUDSKLF�YDULDEOHV��RQO\�($67�LV

VLJQLILFDQW��ZLWK�D�FRHIILFLHQW�VKRZLQJ�WKH�ORZHVW�FDOFLXP�FRQVXPSWLRQ�LQ�WKH�FKLOOHG�FDWHJRU\��

7KXV��LQ�JHQHUDO�ZH�ILQG�FDOFLXP�DGGHG�MXLFH�OHVV�DFFHSWDEOH�LQ�WKH�(DVW�DQG�6RXWK��DQG

SDUWLFXODUO\�DFFHSWDEOH�LQ�WKH�0LGZHVW�

)RU�WKH�UHIULJHUDWHG�FDWHJRU\��WKH�IRUZDUG�DQG�EDFNZDUG�VWHS�ZLVH�PRGHOV�DUH�TXLWH
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VLPLODU��GLIIHULQJ�LQ�WKDW�WKH�IRUPHU�KDV�ERWK�3$&.6�DQG�3,3��ZKLOH�WKH�ODWWHU�KDV�RQO\�3$&.6�

DOO�ZLWK�WKH�H[SHFWHG�VLJQV���(LWKHU�VXSSRUWV�D�VWURQJ�KHDOWK�HIIHFW���7KH�EDFNZDUG�PRGHO�LQFOXGHV

0,125,7<��DV�LQ�WKH�FRUUHVSRQGLQJ�PRGHO�IRU�WKH�IUR]HQ�FDWHJRU\���%RWK�GLIIHU�IURP�WKH�IXOO

PRGHO�LQ�WKDW�WKH\�ILQG�DQ�LPSRUWDQW�QHJDWLYH�HIIHFW�IRU�2/'(5��VXJJHVWLQJ�HLWKHU�QHZ�SURGXFW

UHVLVWDQFH�RU�SRVVLEO\�D�EHOLHI�WKDW�E\�UHWLUHPHQW�LW�LV�WRR�ODWH�WR�FRUUHFW�D�FDOFLXP�GHILFLHQF\��

0RVW�VXUSULVLQJO\��ERWK�PRGHOV�LQFOXGH�WKH�SULFH�RI�SODLQ�IUR]HQ�MXLFH��WKH�ILUVW�HYLGHQFH�RI�DQ\

FURVV�FDWHJRU\�FRPSHWLWLRQ���7KH�PRVW�SODXVLEOH�H[SODQDWLRQ�LV�VRPH�OLPLWHG�VXEVWLWXWLRQ�EHWZHHQ

SODLQ�FKLOOHG�DQG�SODLQ�IUR]HQ�

7KH�WKLUG�VHW�RI�FDOFLXP�PRGHOV�H[SODLQV�WKH�FDOFLXP�VKDUH�IRU�ERWK�MXLFH�IRUPV

FRPELQHG���1RW�VXUSULVLQJO\��WKH�UHVXOWV�HFKR�WKRVH�IURP�WKH�WZR�VHSDUDWH�VHWV���7KH�IUR]HQ�SULFHV

DUH�KLJKO\�VLJQLILFDQW��EXW�QHLWKHU�UHIULJHUDWHG�SULFH�LV��ZKLFK�IXUWKHU�XQGHUVFRUHV�WKH�JUHDWHU

LPSRUWDQFH�RI�IUR]HQ�MXLFH�SULFHV�LQ�WKH�WUDGHRII�EHWZHHQ�FDOFLXP�HQKDQFHG�DQG�SODLQ�MXLFH���7KH

KLJKO\�VLJQLILFDQW�GHPRJUDSKLFV��,1&20(��3&7)0��DQG�3$&.6��DUH�LPSRUWDQW�LQ�DW�OHDVW�RQH

RI�WKH�VHSDUDWH�MXLFH�PRGHOV��DQG�WKHUH�DUH�QR�FKDQJHV�LQ�VLJQ�

,Q�WKH�IRUZDUG�VWHS�ZLVH�SURFHGXUH��WKH�FKRVHQ�PRGHO�DJDLQ�FRQWDLQHG�WKH�WZR�IUR]HQ

SULFHV���+RZHYHU��LW�DOVR�FRQWDLQHG�WKH�SULFH�IRU�FKLOOHG�FDOFLXP�HQKDQFHG��ZLWK�WKH�ZURQJ�VLJQ��

7KH�IDFW�WKDW�DOO�SUHYLRXV�PRGHOV�KDYH�IRXQG�WKLV�YDULDEOH�RI�QR�LPSRUWDQFH��OHW�DORQH�WKH�VLJQ�

ZRXOG�VHHP�WR�XQGHUPLQH�WKH�FUHGLELOLW\�RI�WKH�DQDO\VLV���+RZHYHU��LW�LV�UHDGLO\�H[SODLQHG���$V

VKRZQ�DERYH��WKHUH�LV�HVVHQWLDOO\�QR�GLIIHUHQFH�LQ�SULFH�EHWZHHQ�FDOFLXP�DQG�QRQ�FDOFLXP�MXLFH

LQ��WKH�UHIULJHUDWHG�FDWHJRU\��EXW�IRU�IUR]HQ�WKH�FDOFLXP�MXLFH�LV�PRUH�H[SHQVLYH���7KXV��FDOFLXP�

HQKDQFHG�MXLFH�KDV�D�ODUJHU�VKDUH�IRU�FKLOOHG�MXLFH���%XW�FDOFLXP�HQKDQFHG�MXLFH�LV�PRVW�SRSXODU

LQ�WKH�:HVW�DQG�0LGZHVW��ZKHUH�UHIULJHUDWHG�MXLFH�LV�PRVW�H[SHQVLYH���7KHVH�HIIHFWV�EHFRPH
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FRQIRXQGHG�LQ�D�PRGHO�FRPELQLQJ�ERWK�IUR]HQ�DQG�FKLOOHG�MXLFH��DQG�VR�ZH�JHW�WKH�SHFXOLDU�UHVXOW��

:H�QRWH�DOVR�WKDW�WKH�IRUZDUG�PRGHO�GLG�QRW�FRQWDLQ�6287+��GHVSLWH�LWV�VWUHQJWK�LQ�WKH�FRPSOHWH

PRGHO��ZKLFK�XQGRXEWHGO\�LV�GXH�WR�WKH�VDPH�SUREOHP���$�ILQDO�GLIIHUHQFH�ZLWK�WKH�FRPSOHWH

PRGHO�LV�WKH�OHVV�VXUSULVLQJ�RQH�RI�3,3¶V�UHSODFLQJ�3$&.6���7KH�ILQDO�YDULDEOH��,1&20(��LV

VWURQJ�LQ�QHDUO\�HYHU\�FDVH���%RWK�3,3�DQG�,1&20(�KDYH�WKH�H[SHFWHG�VLJQV�

7KH�EDFNZDUG�VHOHFWLRQ�VLPSO\�YHULILHV�WKH�FRPSOHWH�PRGHO��FRQWDLQLQJ�DOO�YDULDEOHV

WKHUHLQ�ZKRVH�W�YDOXH�H[FHHGV���LQ�DEVROXWH�YDOXH�H[FHSW�:(67��ZLWK�DOO�VLJQV�LQWDFW�

,Q�WDEOH���ZH�VXPPDUL]H�WKH�UHVXOWV�RI�WKH�GHPRJUDSKLF�DQDO\VLV���$�³���LQGLFDWHV�WKDW�WKH

YDULDEOH�LQ�WKH�OHIW�FROXPQ�DSSHDUV�LQ�WKH�PRGHO�FRUUHVSRQGLQJ�WR�WKDW�FROXPQ��ZLWK�WKH�LQGLFDWHG

VLJQ���)RU�SULFHV��LW�LV�FOHDU�WKDW�IUR]HQ�FDOFLXP�RUDQJH�MXLFH�EX\HUV�DUH�PRUH�UHVSRQVLYH�WR�SULFH

WKDQ�DUH�EX\HUV�RI�WKH�FKLOOHG�YDULHW\��ZLWK�D�JUHDWHU�GLIIHUHQFH�WKDQ�ZH�PLJKW�KDYH�H[SHFWHG��

:K\�WKLV�VKRXOG�EH�LQYLWHV�IXUWKHU�ZRUN���+LJK�LQFRPH�PDUNHWV�FRQVLVWHQWO\�GLVSOD\�OHVV

HDJHUQHVV�WR�EX\�FDOFLXP�HQKDQFHG�RUDQJH�MXLFH���$JDLQ��LW�LV�QRW�FOHDU�ZK\�WKLV�VKRXOG�EH��EXW

LW¶V�VWDWLVWLFDO�VWUHQJWK�FHUWDLQO\�VXJJHVWV�LW�LV�QRW�KDSSHQVWDQFH���:H�EHOLHYH�WKH�PRVW�SODXVLEOH

H[SODQDWLRQ�UHODWHV�WR�ORZHU�QXWULWLRQ�NQRZOHGJH�GXH�WR�KLJK�WLPH�FRVWV���,QIRUPDWLRQ�FRVWV��EXW

IRU�UHDVRQV�OLNHO\�PRUH�UHODWHG�WR�LQHIILFLHQF\�RI�LQIRUPDWLRQ�SURFHVVLQJ�GXH�WR�HFRQRPLF�VWDWXV

DQG�VRFLDO�EDFNJURXQG��LV�PRVW�SUREDEO\�EHKLQG�D�VLPLODU�³FDOFLXP�UHOXFWDQFH´�RQ�WKH�SDUW�RI

SRYHUW\�DQG�PLQRULW\�KRXVHKROGV���$QRWKHU�H[SODQDWLRQ�DOOXGHG�WR�HDUOLHU�LV�WKH�IDFW�WKDW�FDOFLXP�

HQKDQFHG�SURGXFWV�VFRUHG�SRRUO\�LQ�WHUPV�RI�WDVWH�

2I�WKH�IRXU�DSSHDUDQFHV�RI�3&7)0��WZR�DUH�LQ�PRGHOV�IRU�IUR]HQ�FRQFHQWUDWH�DQG�WZR�LQ

PRGHO�ZLWK�ERWK�MXLFHV�FRPELQHG���7KXV��FRQVXPSWLRQ�RI�FDOFLXP�HQKDQFHG�IUR]HQ�RUDQJH�MXLFH

LV�KLJKHU�LQ�PDUNHWV�ZLWK�UHODWLYHO\�PRUH�\RXQJ�ZRPHQ��EXW�WKHUH�LV�OLWWOH�HYLGHQFH�WKLV�LV�WUXH�RI�
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7DEOH�����6XPPDU\�RI�6LJQLILFDQW�(IIHFWV�DQG�6LJQV

)UR]HQ 5HIULJHUDWHG 7RWDO

9DULDEOH 2/6 )ZG %ZG 2/6 )ZG %ZG 2/6 )ZG %ZG

)52=&$/ �� �� �� � � � �� �� ��

)52=1& �� �� �� � � �� �� �� ��

5()&$/ � � � � � � � �� �

5()1& � � � �� �� �� � � �

,1&20( �� � �� �� �� �� �� �� ��

3,3 �� � �� � �� � � �� ��

3$&.6 � � � �� � �� �� � ��

3&7)0 �� � �� � � � �� � ��

3&7&2/ � � � � � � � � �

3&7329 � � � �� �� �� � � �

0,125,7< � �� � � � �� � � �

.,'6 � �� � � � � � � �

2/'(5 � � � � �� �� � � �

($67 � � � �� �� �� � � ��

6287+ �� � �� � � � �� � ��

:(67 � � �� � � � � � �

1RWHV��)RU�WKH�LQGLFDWHG�FDWHJRU\�RI�FDOFLXP�HQKDQFHG�RUDQJH�MXLFH��2/6�PHDQV�UHVXOWV�IURP

WKH�FRPSOHWH�PRGHO��)ZG�DUH�UHVXOWV�IURP�WKH�IRUZDUG�VWHSZLVH�DSSURDFK��DQG�%ZG�DUH�WKH

EDFNZDUG�VWHSZLVH�DSSURDFK���$����PHDQV�D�VLJQLILFDQW�SRVLWLYH�HIIHFW���$����PHDQV�D

VLJQLILFDQW�QHJDWLYH�HIIHFW���$���PHDQV�QR�VLJQLILFDQW�HIIHFW�



�,Q�XQLYDULDWH�UHJUHVVLRQV�ZLWK�3&7&2/�WKH�VROH�IDFWRU��WKH�FRHIILFLHQW�ZDV�SRVLWLYH�DQG

VLJQLILFDQW�DW�D�WHQ�SHUFHQW�OHYHO�IRU�UHIULJHUDWHG��EXW�WKHUH�ZDV�QR�HIIHFW�IRU�IUR]HQ�

��

FKLOOHG�MXLFH���.,'6�IDLOHG�WR�GHPRQVWUDWH�DQ�LPSRUWDQW�UROH�LQ�PDUNHW�OHYHO�FDOFLXP�MXLFH

GHPDQG��FRQWUDU\�WR�RXU�H[SHFWDWLRQV���0XFK�WKH�VDPH�FDQ�EH�VDLG�RI�2/'(5��DOWKRXJK�LW�ZDV

LPSRUWDQW�LQ�ERWK�VWHS�ZLVH�PRGHOV�IRU�UHIULJHUDWHG�MXLFH��ZLWK�D�QHJDWLYH�HIIHFW���7KH�HGXFDWLRQ

YDULDEOH�3&7&2/�IDLOHG�WR�VKRZ�VWUHQJWK�LQ�DQ\�RI�WKH�QLQH�PRGHOV���(GXFDWLRQ�LV�JHQHUDOO\

IRXQG�WR�EH�SRVLWLYHO\�DVVRFLDWHG�ZLWK�LPSURYHG�QXWULWLRQ��DQG�ZH�ILQG�LW�GLIILFXOW�WR�DFFRXQW�IRU

WKH�UHVXOW�KHUH��

7KH�VDPSOH�HYLGHQFH�LV�VWURQJ�WKDW�³KHDOWKLHU´�PDUNHWV��DV�PHDVXUHG�E\�ORZ�VPRNLQJ�DQG

ORZ�PRUWDOLW\��DUH�PDUNHWV�PRUH�DPHQDEOH�WR�FDOFLXP�HQKDQFHG�MXLFH��DQG��E\�LQIHUHQFH��DUH

PDUNHWV�ZKHUH�QXWULWLRQ�FRQFHUQV�SOD\�D�UHODWLYHO\�VWURQJ�UROH�LQ�FKRLFH�RI�GLHW���7KLV�LV�QRW

VXUSULVLQJ��DOWKRXJK�WKDW�LW�UDWKHU�FOHDUO\�DSSHDUV�LQ�GDWD�DW�WKLV�OHYHO�RI�DJJUHJDWLRQ�PD\�EH

XQH[SHFWHG���7KLV�UHVXOW�VXJJHVWV�WKDW�DQ\�QXWULWLRQ�LQIRUPDWLRQ�SURJUDPV�WDUJHWHG�WR�PDVV

DXGLHQFHV��VXFK�DV�WKURXJK�PHGLD�DQG�HYHQ�VFKRRO�SURJUDPV��PD\�ZDUUDQW�GLIIHUHQWLDO�HPSKDVLV

DFURVV�DUHDV�

6XPPDU\�DQG�&RQFOXVLRQV

:H�KDYH�H[DPLQHG�WKH�GHPDQG�IRU�QXWULWLRQDOO\�HQKDQFHG�RUDQJH�MXLFH�LV�WZR�ZD\V���)LUVW

XVLQJ�D�V\VWHP�DSSURDFK��GHPDQGV�IRU�SULYDWH�ODEHO��EUDQGHG��FDOFLXP��DQG�EUDQGHG��SODLQ�RUDQJH

MXLFH�ZHUH�HVWLPDWHG���2QH�VWULNLQJ�ILQGLQJ�ZDV�WKDW�FDOFLXP�HQKDQFHG��UHIULJHUDWHG�MXLFH�ZDV�QRW

RQO\�LVRODWHG�IURP�RWKHU�MXLFH�FDWHJRULHV��EXW�LW�GLG�QRW�VLJQLILFDQWO\�UHVSRQG�WR�FKDQJHV�LQ�LWV

RZQ�SULFH��ZKLOH�LW�UHDFWHG�VWURQJO\�WR�LQFUHDVHV�LQ�VSHQGLQJ�RQ�WKH�RUDQJH�MXLFH�FDWHJRU\�DV�D

ZKROH��$OWHUQDWLYHO\��WKH�IUR]HQ�IRUP�RI�FDOFLXP�HQKDQFHG�MXLFH�LV�YHU\�SULFH�VHQVLWLYH���7KXV��LQ
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WKH�HDUO\�VWDJHV�RI�WKH�SURGXFW�F\FOH�WKH�WZR�IRUPV�RI�FDOFLXP�HQKDQFHG�RUDQJH�MXLFH�DSSHDU�WR

KDYH�EHHQ�SHUFHLYHG�TXLWH�GLIIHUHQWO\���7KH�SULFH�VHQVLWLYLW\�RI�IUR]HQ��FDOFLXP�HQKDQFHG�RUDQJH

MXLFH�PD\�KDYH�EHHQ�GXH�WR�WKH�FRPSHWLWLRQ�LQ�WKH�IUR]HQ�FDWHJRU\���7URSLFDQD�ZDV�SXUVXLQJ�D

ORZ�SULFH�VWUDWHJ\�DW�WKLV�WLPH�

1H[W��ZH�H[DPLQHG�WKH�HIIHFWV�RI�GHPRJUDSKLFV�RQ�FRQVXPSWLRQ�RI�FDOFLXP�HQKDQFHG

RUDQJH�MXLFH���7KLV�ZDV�GRQH�XVLQJ�VLPSOLILHG�PRGHOV�UHODWLQJ�FDOFLXP¶V�VKDUH�RI�LWV�PDUNHW

�HLWKHU�IUR]HQ��UHIULJHUDWHG��RU�WRWDO��WR�SULFHV��UHJLRQDO�GXPPLHV��DQG�GHPRJUDSKLFV���%HFDXVH�RXU

DQDO\VLV�LV�H[SORUDWRU\�LQ�QDWXUH�DOO�WKUHH�PRGHOV�ZHUH�HVWLPDWHG�WKUHH�WLPHV���2QFH�DV�D

³FRPSOHWH´�PRGHO�DQG�WKHQ�WZLFH�XVLQJ�VWHS�ZLVH�UHJUHVVLRQ��ERWK�IRUZDUG�DQG�EDFNZDUG����7KH

SXUSRVH�ZDV�WR�ORRN�IRU�IDFWRUV�ZKLFK�KDG�FRQVLVWHQW�HIIHFWV�DFURVV�WKH�WKUHH�PRGHOV�XVLQJ�WKH

WKUHH�DSSURDFKHV�WR�HVWLPDWLRQ��7KH�FRQVLVWHQW�UHVXOWV�ZHUH��3ULFHV�RI�IUR]HQ��FDOFLXP�DQG�QRQ�

FDOFLXP��KDG�VLJQLILFDQW�HIIHFWV�RQ�IUR]HQ�DQG�WRWDO�FRQVXPSWLRQ��ZKLOH�UHIULJHUDWHG�SULFH�RI�QRQ�

FDOFLXP�SRVLWLYHO\�LQIOXHQFHV�FDOFLXP��UHIULJHUDWHG���,1&20(�KDG�D�QHJDWLYH�LPSDFW�RQ�FDOFLXP

MXLFH�FRQVXPSWLRQ�DFURVV�DOO�WKUHH�PRGHOV���3&7329�KDV�D�QHJDWLYH�LPSDFW�RQ�UHIULJHUDWHG��

(LWKHU�RQH�RU�WKH�RWKHU�RU�ERWK�RI�RXU�KHDOWK\�PDUNHW�YDULDEOHV��3,3�DQG�3$&.6��QHJDWLYHO\

DIIHFWHG�DOO�WKUHH�PRGHOV��VXJJHVWLQJ�WKDW�KHDOWKLHU�PDUNHWV�FRQVXPH�PRUH�FDOFLXP�DGGHG�MXLFH��

3&7)0�SRVLWLYHO\�LQIOXHQFHV�IUR]HQ�DQG�WRWDO�FDOFLXP�FRQVXPSWLRQ���6LPLODUO\��2/'(5

QHJDWLYHO\�HIIHFW�FRQVXPSWLRQ�RI�UHIULJHUDWHG�FDOFLXP�MXLFH���3&7&2/��0,125,7<��DQG�.,'6

KDYH�QR�HIIHFW�RQ�FDOFLXP�FRQVXPSWLRQ���

7KH�SULFH�VHQVLWLYLW\�RI�IUR]HQ�FDOFLXP�DQG�ODFN�RI�SULFH�VHQVLWLYLW\�IRU�UHIULJHUDWHG�ZDV

FRQVLVWHQW�DFURVV�ERWK�PHWKRGV�RI�DQDO\VLV���$�SRVVLEOH�H[SODQDWLRQ�LV�WKDW�IUR]HQ�LV�WKH�VHJPHQW

LQ�ZKLFK�7URSLFDQD�ZDV�FRPSHWLQJ�RQ�SULFH�DQG�FRQVXPHUV�LQ�WKLV�VHJPHQW�YLHZHG�SULFH�DV�PRUH
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3HUKDSV�MXVW�DV�LQWHUHVWLQJ�DUH�WKH�YDULDEOHV�ZKLFK�GLG�QRW�HIIHFW�FDOFLXP�HQKDQFHG�MXLFH

FRQVXPSWLRQ���0RUH�KLJKO\�HGXFDWHG�PDUNHWV�DQG�PDUNHWV�ZLWK�D�ODUJHU�SRSXODWLRQ�RI�PLQRULWLHV

DQG�FKLOGUHQ�KDYH�QR�LPSDFW�RQ�FRQVXPSWLRQ�RI�FDOFLXP�HQKDQFHV�RUDQJH�MXLFH���:H�DWWULEXWH�WKH
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:KLOH�XOWLPDWHO\�WKH�LQWURGXFWLRQ�RI�FDOFLXP�HQKDQFHG�RUDQJH�MXLFH�KDV�EHHQ�TXLWH

VXFFHVVIXO��LQ�WKH�EHJLQQLQJ�LW�PXVW�KDYH�EHHQ�GLVDSSRLQWLQJ�WR�&LWUXV�+LOO�DQG�0LQXWH�0DLG��

7KH�HYLGHQFH�SUHVHQWHG�KHUH�GRHV�QRW�SUHFOXGH�WKH�SRVVLELOLW\�WKDW�WKHVH�FRPSDQLHV�ZHUH�XVLQJ

QHZ�SURGXFW�LQWURGXFWLRQ�DV�DQ�DQWL�FRPSHWLWLYH�VWUDWHJ\���7KH�LVRODWLRQ�RI�WKH�FDOFLXP�HQKDQFHG�

UHIULJHUDWHG�IURP�RWKHU�FDWHJRULHV�LV�FRQVLVWHQW�ZLWK�VXFK�D�YLHZ���+RZHYHU��RXU�HYLGHQFH�LV�DOVR

FRQVLVWHQW�ZLWK�WKH�FRPSDQLHV�UROOLQJ�RXW�WKHVH�QHZ�SURGXFWV�WR�VHH�³LI�DQ\RQH�ZRXOG�VDOXWH�´�

7KH�VXFFHVV�RI�FDOFLXP�DGGHG�MXLFH�VXJJHVWV�DW�OHDVW�VRPH�VHJPHQWV�RI�WKH�FRQVXPLQJ�SXEOLF�ILQG

WKH�DYDLODELOLW\�RI�WKLV�QXWULWLRQDOO\�HQKDQFHG�SURGXFW�WR�EH�XWLOLW\�LQFUHDVLQJ�
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