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$EVWUDFW�
3ROLF\�PDNHUV�KDYH�XVHG�HFRQRPLF�LQFHQWLYHV�WR�FUHDWH�D�QHDU�WHUP�PDUNHW�IRU�JULG�
FRQQHFWHG�SKRWRYROWDLFV��39����+RZ�ZLOO�WKLV�PDUNHW�EH�DIIHFWHG�LI�WKHVH�LQFHQWLYHV�
GLVDSSHDU"��7KLV�SDSHU�HVWLPDWHV�WKH�8�6��PDUNHW�ZLWKRXW�LQFHQWLYHV�IRU�39�LQ�QHZ�VLQJOH�
IDPLO\�KRPHV�LQ�VXEGLYLVLRQV���,W�HYDOXDWHV�JULG�FRQQHFWHG�DQG�JULG�LQGHSHQGHQW�PLFUR�
JULGV��RQH�WKLUG�39��DQG�JULG�FRQQHFWHG�39�RQO\�V\VWHPV��DOO�39��QHW�PHWHUHG�RXWSXW����
5HVXOWV�LQGLFDWH�WKDW�WKH�39�PDUNHW�LV�ODUJHU�IRU�JULG�LQGHSHQGHQW�PLFUR�JULGV�WKDQ�IRU�
JULG�FRQQHFWHG�39�RQO\�V\VWHPV�IRU�39�SULFHV�DERYH��������N:���7KH�JULG�LQGHSHQGHQW�
PLFUR�JULGV�PDUNHW�UDQJHV�IURP���WR�����0:�\HDU�DW�D�39�SULFH�RI��������N:��WKH�
YDULDWLRQ�LV�GXH�WR�XQFHUWDLQW\�LQ�WKH�XWLOLW\�LQWHUFRQQHFWLRQ�FRVW�VDYLQJV���7KH�SDSHU�
RXWOLQHV�VWHSV�WR�LPSOHPHQW�PLFUR�JULGV��

,QWURGXFWLRQ�
7KH�HFRQRPLF�HYDOXDWLRQ�RI�39�LQ�UHVLGHQWLDO�EXLOGLQJV�KDV�EHHQ�WKH�IRFXV�RI�D�QXPEHU�RI�
UHFHQW�SDSHUV�>����@���7KHVH�SDSHUV�KDYH�GHWHUPLQHG�WKH�PD[LPXP�DPRXQW�FRQVXPHUV�FDQ�
SD\�IRU�39�V\VWHPV�DQG�EH�HFRQRPLFDOO\�LQGLIIHUHQW�EHWZHHQ�EX\LQJ�D�39�V\VWHP�DQG�
UHFHLYLQJ�HOHFWULF�VHUYLFH�IURP�WKHLU�XWLOLW\���7KH�ZRUN�KDV�WDNHQ�LQWR�DFFRXQW�XWLOLW\�ELOO�
VDYLQJV��LQFRPH�WD[�VDYLQJV��DQG�WKH�DYDLODELOLW\�RI�HFRQRPLF�LQFHQWLYHV�RQ�D�VWDWH�ZLGH�
EDVLV���$V�D�UHVXOW��WKHVH�SDSHUV�KDYH�EHHQ�SDUWLFXODUO\�YDOXDEOH�LQ�LGHQWLI\LQJ�VWDWHV�
ZKHUH�WKH�HDUO\�LQWURGXFWLRQ�RI�39�LV�HFRQRPLFDOO\�DWWUDFWLYH��
�
,Q�DQRWKHU�UHVHDUFK�GLUHFWLRQ��RWKHU�ZRUN�KDV�VKRZQ�WKDW�WKHUH�LV�JUHDW�SRWHQWLDO�IRU�WKH�
XVH�RI�39�LQ�UHVLGHQWLDO�DSSOLFDWLRQV�LQ�FRPELQDWLRQ�ZLWK�FRJHQHUDWLRQ�DQG�HIILFLHQF\�
WHFKQRORJLHV�>����@���7KH�ZRUN�GHPRQVWUDWHG�WKDW�FRJHQHUDWLRQ�DQG�39�DUH�
FRPSOHPHQWDU\�WHFKQRORJLHV��FRJHQHUDWLRQ�HOHFWULFLW\�SURGXFWLRQ�SHDNV�LQ�WKH�ZLQWHU�
ZKLOH�39�HOHFWULFLW\�SURGXFWLRQ�SHDNV�LQ�WKH�VXPPHU���7KH�UHVXOW�LV�WKDW�WKH�FRPELQHG�
RXWSXW�LV�D�JRRG�PDWFK�WR�UHVLGHQWLDO�GHPDQG���)XUWKHU�ZRUN�HYDOXDWHG�WKH�FRPELQHG�
V\VWHP�EHLQJ�DSSOLHG�DV�PLFUR�JULGV�>�@����

0RWLYDWLRQ�
$�JULG�LQGHSHQGHQW�PLFUR�JULG�LV�FRPSRVHG�RI�D�VHW�RI�SRZHU�JHQHUDWRUV�WKDW�VXSSOLHV�DOO�
RI�WKH�GHPDQG�RI�D�JURXS�RI�FXVWRPHUV�ZLWKRXW�DQ\�XWLOLW\�EDFNXS���*ULG�LQGHSHQGHQW�
PLFUR�JULGV�UHSUHVHQW�D�UDGLFDO�VKLIW�IURP�WKH�VWDWXV�TXR����
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�
,Q�OLJKW�RI�WKH�IDFW�WKDW�D�JULG�FRQQHFWHG�39�PDUNHW�LV�DOUHDG\�HPHUJLQJ��FRPSHOOLQJ�
UHDVRQV�DUH�QHHGHG�WR�MXVWLI\�WKH�DGGHG�HIIRUW�RI�LQFOXGLQJ�39�LQ�JULG�LQGHSHQGHQW�PLFUR�
JULGV���7ZR�VXFK�UHDVRQV�DUH�WKDW�HFRQRPLF�LQFHQWLYHV�DQG�QHW�PHWHULQJ�PD\�HYHQWXDOO\�
EH�H[KDXVWHG�RU�PD\�FHDVH�WR�H[LVW���7KH�ORVV�RI�WKHP�ZRXOG�UHGXFH�WKH�VL]H�RI�WKH�JULG�
FRQQHFWHG�39�PDUNHW���,W�LV�LPSRUWDQW�WR�NQRZ�WKDW�WKHLU�ORVV�ZRXOG�QRW�GHYDVWDWH�WKH�
PDUNHW��
�
(FRQRPLF�LQFHQWLYHV�GULYH�WKH�EUHDN�HYHQ�39�FDSLWDO�FRVW���,Q�D�UHFHQW�JULG�FRQQHFWHG�39�
DQDO\VLV�����RI�WKH����VWDWHV�WKDW�KDG�HFRQRPLF�LQFHQWLYHV�DYDLODEOH�ZHUH�UDQNHG�DV�WKH�
VWDWHV�ZLWK�WKH�KLJKHVW�EUHDN�HYHQ�FRVW�>�@���,QFHQWLYHV�FRXOG�H[SLUH��H�J���WD[�FUHGLWV��RU�
39�GHPDQG�FRXOG�H[FHHG�DYDLODEOH�IXQGV��H�J���WKH�VWDWH�ZLGH�SURJUDPV�LQ�&DOLIRUQLD��
,OOLQRLV��DQG�)ORULGD�ZLOO�UHVXOW�LQ�DQ�HVWLPDWHG�PD[LPXP�RI���0:�SHU�\HDU�RI�39�IRU�
UHVLGHQWLDO�FXVWRPHUV����
�
1HW�PHWHULQJ�DOORZV�FXVWRPHUV�WR�PDQDJH�WKH�PLVPDWFK�EHWZHHQ�VXSSO\�DQG�GHPDQG�E\�
EX\LQJ�DQG�VHOOLQJ�SRZHU�DW�WKH�VDPH�SULFH���7KH�HIIHFW�RI�WKLV�LV�WKDW�FXVWRPHUV�FDQ�
LQVWDOO�ODUJHU�39�V\VWHPV���$OWKRXJK�QHW�PHWHULQJ�UHTXLUHPHQWV�YDU\�E\�VWDWH��D�W\SLFDO�
QXPEHU�LV�����SHUFHQW�RI�WRWDO�VDOHV��RU�FDSDFLW\��>�@���39�HQHUJ\�SURGXFWLRQ�ZLOO�H[FHHG�
����SHUFHQW�RI�8�6��HOHFWULFLW\�VDOHV�RQFH�����0:�DUH�LQVWDOOHG����,Q�DGGLWLRQ��VRPH�VWDWHV�
GR�QRW�KDYH�QHW�PHWHULQJ�UHTXLUHPHQWV�DQG�VRPH�XWLOLWLHV�DUH�FRQWHVWLQJ�WKHLU�
UHTXLUHPHQWV��

2EMHFWLYH�
7KLV�SDSHU�HVWLPDWHV�WKH�8�6��PDUNHW�ZLWKRXW�LQFHQWLYHV�IRU�39�LQ�QHZ�VLQJOH�IDPLO\�
KRPHV�LQ�VXEGLYLVLRQV���7KH�DQDO\VLV�LV�SHUIRUPHG�IRU�WKUHH�39�V\VWHP�FRQILJXUDWLRQV��
��� *ULG�FRQQHFWHG�PLFUR�JULGV���39�VXSSOLHV�RQH�WKLUG�RI�WKH�HOHFWULFLW\�DQG�

FRJHQHUDWLRQ�VXSSOLHV�WZR�WKLUGV���&XVWRPHUV�LQFXU�IL[HG�FRVWV�RQ�WKHLU�XWLOLW\�ELOOV�DV�
ZHOO�DV�WKH�LQLWLDO�FRVW�RI�FRQQHFWLQJ�WKH�KRXVLQJ�GHYHORSPHQW�WR�WKH�XWLOLW\�JULG�LQ�
UHWXUQ�IRU�XWLOLW\�EDFNXS���7KHUH�LV�QR�QHW�PHWHULQJ��

��� *ULG�LQGHSHQGHQW�PLFUR�JULGV���39�VXSSOLHV�RQH�WKLUG�RI�WKH�HOHFWULFLW\�DQG�
FRJHQHUDWLRQ�VXSSOLHV�WZR�WKLUGV���&XVWRPHUV�GR�QRW�LQFXU�IL[HG�FRVWV�RU�WKH�LQLWLDO�
FRVW�RI�FRQQHFWLQJ�WKH�KRXVLQJ�GHYHORSPHQW�WR�WKH�XWLOLW\�JULG�DQG�WKH\�GR�QRW�KDYH�

�������������������������������������������������
��7KHUH�LV�D�WRWDO�RI�����0LOOLRQ�DYDLODEOH�IXQGV�LQ�&DOLIRUQLD���7KLV�ZLOO�UHVXOW�LQ�D�PLQLPXP�RI����0:�RI�
HPHUJLQJ�WHFKQRORJLHV���6L[W\�SHUFHQW�RI�WKH�PRQH\��RU������0:��LV�UHVHUYHG�IRU�V\VWHPV�RI����N:�RU�OHVV�
�KWWS���ZZZ�HQHUJ\�FD�JRY�JUHHQJULG�EDFNJURXQG�KWPO����,W�LV�DVVXPHG�WKDW�WKH�SURJUDP�ZLOO�ODVW�IRU���
\HDUV����
��,W�LV�HVWLPDWHG�WKDW����0LOOLRQ�SHU�\HDU�LV�DYDLODEOH�LQ�,OOLQRLV���$VVXPH�WKDW�DOO�RI�WKH�IXQGV�VXSSRUW�39�
�WKH�SURJUDP�LV�DSSOLFDEOH�IRU�39��VRODU�WKHUPDO��DQG�ZLQG����7KLV�WUDQVODWHV�WR�����0:�SHU�\HDU�EDVHG�RQ�
WKH����SHUFHQW�EX\�GRZQ�DQG�D�39�FRVW�RI��������N:����3KRQH�FRQYHUVDWLRQ�ZLWK�5H[�%XKUPHVWHU�DW�WKH�
,OOLQRLV�'HSDUWPHQW�RI�&RPPHUFH�DQG�&RPPXQLW\�$IIDLUV�RQ�-DQXDU\������������
��7KHUH�ZDV�D�WRWDO�RI����������DYDLODEOH�IRU�HTXLSPHQW�EX\�GRZQV�LQ�)ORULGD���7KLV�FRUUHVSRQGV�WR�DERXW�
����0:�EDVHG�RQ�D��������N:�UHEDWH����3KRQH�FRQYHUVDWLRQ�ZLWK�-HQQLIHU�6NLVODN�RI�WKH�)ORULGD�6RODU�
(QHUJ\�&HQWHU�RQ�-DQXDU\������������
��7KLV�LV�EDVHG�RQ�D����SHUFHQW�39�FDSDFLW\�IDFWRU�DQG�8�6��UHVLGHQWLDO�HOHFWULFLW\�FRQVXPSWLRQ�RI�����
WULOOLRQ�N:K�\HDU��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��$QQXDO�(QHUJ\�2XWORRN�������'2(�(,$�����������
S�������DQG�WKH�DVVXPSWLRQ�WKDW�39�LV�WKH�RQO\�QHW�PHWHUHG�WHFKQRORJ\��
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WKH�EHQHILW�RI�XWLOLW\�EDFNXS���1HW�PHWHULQJ�LV�QRW�DQ�RSWLRQ�EHFDXVH�WKHUH�LV�QR�XWLOLW\�
FRQQHFWLRQ����

��� *ULG�FRQQHFWHG�39�RQO\�V\VWHPV���7KH�39�VXSSOLHV�DOO�RI�WKH�HOHFWULFLW\���&XVWRPHUV�
LQFXU�IL[HG�FRVWV�RQ�WKHLU�XWLOLW\�ELOOV�DV�ZHOO�DV�WKH�LQLWLDO�FRVW�RI�FRQQHFWLQJ�WKH�
KRXVLQJ�GHYHORSPHQW�WR�WKH�XWLOLW\�JULG���$QQXDO�QHW�PHWHULQJ�LV�DYDLODEOH����

�
7KH�DQDO\VLV�IRFXVHV�RQ�QHZ�KRXVLQJ�GHYHORSPHQWV�DQG�H[FOXGHV�WKH�UHWURILW�PDUNHW���,W�
XVHV�DFWXDO�XWLOLW\�UDWH�VWUXFWXUHV�DQG�VWDWH�DQG�IHGHUDO�LQFRPH�WD[�LQIRUPDWLRQ���,W�LV�
DVVXPHG�WKDW�WKH�QHZ�KRXVHV�DUH�KLJKO\�HIILFLHQW��WKH\�XVH�������N:K�SHU�\HDU���
�
7KH�SDSHU�LV�GLYLGHG�LQWR�WZR�VHFWLRQV���7KH�ILUVW�VHFWLRQ�GHVFULEHV�WKH�HFRQRPLF�DQDO\VLV�
DQG�WKH�UHVXOWLQJ�PDUNHW�VL]H���7KH�VHFRQG�VHFWLRQ�GHVFULEHV�KRZ�WKH�PLFUR�JULGV�PLJKW�
EH�LPSOHPHQWHG�DV�ZHOO�DV�VKRUW�WHUP�RSSRUWXQLWLHV�DYDLODEOH�WR�EXLOGHUV��

0DUNHW�(VWLPDWH�
7KLV�ILUVW�VHFWLRQ�SUHVHQWV�WKH�PDUNHW�HVWLPDWH��

(YDOXDWLRQ�$SSURDFK�
2EWDLQLQJ�D�PDUNHW�HVWLPDWH�UHTXLUHV�WKDW�D�GHFLVLRQ�UXOH�EH�VHOHFWHG�WKDW�FRQVXPHUV�ZLOO�
XVH�WR�GHFLGH�ZKHWKHU�RU�QRW�WR�LQYHVW�LQ�39���7KLV�SDSHU�DVVXPHV�WKDW�FRQVXPHUV�ZLOO�
LQYHVW�ZKHQ�WKH�39�LV�FRVW�HIIHFWLYH��
�
7KHUH�DUH�D�YDULHW\�RI�ZD\V�WR�GHILQH�FRVW�HIIHFWLYHQHVV���1HW�SUHVHQW�YDOXH��139��LV�RQH�
RI�WKH�PRVW�DFFXUDWH�PHWKRGV�ZKHQ�WKHUH�DUH�QR�HPEHGGHG�RSWLRQV���7KH�FRQVXPHU�
VKRXOG�LQYHVW�LI�WKH�139�LV�SRVLWLYH���8QIRUWXQDWHO\��FRQVXPHUV�KDYH�D�OLPLWHG�
XQGHUVWDQGLQJ�RI�139��
�
&RQVXPHUV�PLJKW�GHILQH�FRVW�HIIHFWLYHQHVV�LQ�SUDFWLFH�E\�FRPSDULQJ�WKH�LQYHVWPHQW
V�
DQQXDO�VDYLQJV�ZLWK�LWV�DQQXDO�FRVWV���7KH�FRQVXPHU�VKRXOG�LQYHVW�LI�WKH�VDYLQJV�H[FHHG�
WKH�FRVWV��
�
6XFK�D�FRPSDULVRQ�UHVXOWV�LQ�WKH�VDPH�LQYHVWPHQW�GHFLVLRQ�DV�WKH�139�DSSURDFK�ZKHQ�
FRVWV�DQG�VDYLQJV�DUH�FRQVWDQW�RYHU�WLPH���,W�KDV�WKH�DGGHG�DWWUDFWLRQ�WKDW�LW�LV�PXFK�PRUH�
VLPSOH�WR�XQGHUVWDQG���$V�D�UHVXOW��WKLV�LV�WKH�GHFLVLRQ�UXOH�XVHG�LQ�WKLV�SDSHU���
�
7KH�SDSHU�GHWHUPLQHV�WKH�SULFH�DW�ZKLFK�UHVLGHQWLDO�FXVWRPHUV�DUH�HFRQRPLFDOO\�
LQGLIIHUHQW�EHWZHHQ�SXUFKDVLQJ�39��RU�D�PLFUR�JULG�ZLWK�39��YHUVXV�FRQQHFWLQJ�WR�WKH�
H[LVWLQJ�XWLOLW\�JULG���7KLV�LV�WKH�PD[LPXP�39�SULFH�FRQVXPHUV�FDQ�SD\�DQG�VWLOO�EH�
HFRQRPLFDOO\�LQGLIIHUHQW�EHWZHHQ�KDYLQJ�WKH�39�RU�VWD\LQJ�ZLWK�XWLOLW\�VHUYLFH��

�������������������������������������������������
��,W�LV�DVVXPHG�WKDW�WKH�ILUVW�\HDU�FRVWV�DQG�EHQHILWV�HTXDO�WKH�FRVWV�DQG�EHQHILWV�LQ�IXWXUH�\HDUV�VR�WKDW�WKH�
FRVWV�DQG�EHQHILWV�DUH�FRQVWDQW�RYHU�WLPH���7KLV�LV�QRW�VWULFWO\�FRUUHFW�LQ�WKDW�WKH�WD[�VDYLQJV�ZLOO�JR�GRZQ�
RYHU�WLPH�DV�WKH�EDODQFH�RI�WKH�ORDQ�LV�UHSDLG�DQG�WKH�XWLOLW\�ELOO�VDYLQJV�PD\�JR�XS�RYHU�WLPH�GXH�WR�
LQIODWLRQ��WKHVH�IDFWRUV��KRZHYHU��PD\�KDYH�WKH�WHQGHQF\�RI�FDQFHOLQJ�HDFK�RWKHU��
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'HVLUHG�5HVXOWV�
&RQVXPHUV�ZLOO�LQYHVW�LI�WKH�DQQXDO�VDYLQJV�DUH�JUHDWHU�WKDQ�WKH�DQQXDO�FRVWV���7KH�FRVW�
VDYLQJV�DQG�FRVW�FRPSRQHQWV�GHSHQG�XSRQ�KRZ�WKH�V\VWHP�LV�FRQILJXUHG���7KH�WKUHH�
FRQILJXUDWLRQV�GHVFULEHG�HDUOLHU�DUH�HYDOXDWHG���,Q�DGGLWLRQ��ORZ�FRQQHFWLRQ�FRVW�VDYLQJV�
DQG�KLJK�FRQQHFWLRQ�FRVW�VDYLQJV�DUH�SUHVHQWHG�IRU�WKH�JULG�LQGHSHQGHQW�PLFUR�JULG��
�
7DEOH���VXPPDUL]HV�WKH�FRVW�VDYLQJV�DQG�WKH�FRVWV�IRU�WKH�DOWHUQDWLYHV��7DEOH���EULHIO\�
GHVFULEHV�HDFK�FROXPQ��
�
&RQVLGHU�KRZ�WKH�LQYHVWPHQW�UXOH�DSSOLHV�WR�WKH�39�RQO\�DOWHUQDWLYH���7DEOH���LPSOLHV�WKDW�
D�FRQVXPHU�ZLOO�LQYHVW�LI�WKH�,QFUHPHQWDO�8WLOLW\�%LOO�6DYLQJV�SOXV�WKH�,QFRPH�7D[�
6DYLQJV�LV�JUHDWHU�WKDQ�WKH�$QQXDO�39�&RVW��
�
�

7DEOH�����&RVW�VDYLQJV��FRVWV��DQG�39�VL]H�IRU�YDULRXV�DOWHUQDWLYHV��

�
� &267�6$9,1*6� &2676� 39�6,=(�
� ,QF��8WLOLW\�

%LOO�6DYLQJV�
)L[HG�
&RVW�

6DYLQJV�

$QQXDO�
&RQQHFWLRQ�
6DYLQJV�

,QFRPH�
7D[�

6DYLQJV�

$QQXDO�
39�&RVW�

$QQXDO�
&RJHQ��
&RVW�

3HUFHQW�RI�
'HPDQG�
PHW�E\�39�

*ULG�&RQQHFWHG� � �
�39�RQO\� <HV� 1R� 1R� <HV� <HV� 1R� �����
�0LFUR�*ULG� <HV� 1R� 1R� <HV� <HV� 0D\EH�� ����
*ULG�,QGHSHQGHQW�
0LFUR�*ULG�

� �

FRQQHFWLRQ�
FRVWV� ����

<HV� <HV� 1R� <HV� <HV� <HV� ����

FRQQHFWLRQ�
FRVWV� ��.�

<HV� <HV� <HV� <HV� <HV� <HV� ����

�
�
�

�������������������������������������������������
��39�LV�QRW�SDFNDJHG�ZLWK�FRJHQHUDWLRQ�LI�LW�UHGXFHV�WKH�FRVW�HIIHFWLYHQHVV�RI�WKH�39�LQ�WKH�JULG�FRQQHFWHG�
RSWLRQ��
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7DEOH�����&RPSRQHQW�GHILQLWLRQV��

&267�6$9,1*6� �
,QFUHPHQWDO�8WLOLW\�
%LOO�6DYLQJV�

WKH�VDYLQJV�WKDW�FRUUHVSRQG�WR�UHGXFLQJ�HOHFWULFLW\�FRQVXPSWLRQ�
IURP�IXOO�FRQVXPSWLRQ�WR�QR�FRQVXPSWLRQ��L�H���WKH�VDYLQJV�GR�
QRW�LQFOXGH�IL[HG�FRVWV�RU�PLQLPXP�ELOOV��

)L[HG�&RVW�6DYLQJV� WKH�VDYLQJV�WKDW�UHVXOW�IURP�GLVFRQQHFWLQJ�WRWDOO\�IURP�WKH�XWLOLW\�
$QQXDO�&RQQHFWLRQ�
6DYLQJV�

WKH�VDYLQJV�IURP�QRW�FRQQHFWLQJ�WKH�KRXVLQJ�GHYHORSPHQW�WR�WKH�
XWLOLW\�JULG�LQ�WKH�ILUVW�SODFH��DPRUWL]HG�RYHU�WLPH�

,QFRPH�7D[�
6DYLQJV�

WKH�VWDWH�DQG�IHGHUDO�LQFRPH�WD[�VDYLQJV�DVVRFLDWHG�ZLWK�WKH�
LQWHUHVW�GHGXFWLRQ��WKH�VDYLQJV�HTXDO�WKH�FDSLWDO�FRVW�WLPHV�WKH�
ORDQ�LQWHUHVW�UDWH�WLPHV�WKH�FRQVXPHU
V�LQFRPH�WD[�UDWH�

&2676� �
$QQXDO�39�&RVW� 39�FDSLWDO�FRVW��DPRUWL]HG�RYHU�WLPH��
$QQXDO�
&RJHQHUDWLRQ�&RVW�

FRVW�DVVRFLDWHG�ZLWK�WKH�FDSLWDO�DQG�2	0�FRVWV�WR�UXQ�WKH�
FRJHQHUDWLRQ�SRUWLRQ�RI�WKH�PLFUR�JULG�

� �
39�6,=(� SHUFHQW�RI�FXVWRPHU�GHPDQG�PHW�E\�39�V\VWHP�RXWSXW�
�

$QQXDO�&RVWV�DQG�%HQHILWV�

8WLOLW\�%LOO�6DYLQJV�
7KH�ILUVW�VWHS�LQ�HVWLPDWLQJ�WKH�XWLOLW\�ELOO�VDYLQJV�LV�WR�GHWHUPLQH�WKH�DPRXQW�RI�HOHFWULFLW\�
HDFK�KRPH�ZLOO�FRQVXPH�ZLWKRXW�WKH�39���:KLOH�HOHFWULFLW\�XVDJH�YDULHV�DFURVV�WKH�
FRXQWU\��WKLV�SDSHU�DVVXPHV�WKDW�DOO�KRXVHV�DUH�YHU\�HIILFLHQW�DQG�XVH�������N:K�SHU�\HDU���
7KLV�HVWLPDWH�LV�EDVHG�RQ�WKH�H[SHFWHG�HOHFWULFLW\�FRQVXPSWLRQ�E\�D�QHZ�HQHUJ\�HIILFLHQW�
KRXVLQJ�GHYHORSPHQW�LQ�6RXWKHUQ�&DOLIRUQLD���7KHVH�KRXVHV�XVH�QDWXUDO�JDV�IRU�ZDWHU�
KHDWLQJ��VSDFH�KHDWLQJ��FRRNLQJ��DQG�DLU�FRQGLWLRQLQJ���7KH\�KDYH�IOXRUHVFHQW�OLJKWV�DQG�
XVH�(QHUJ\�6WDU�DSSOLDQFHV�>�@��
�
39�ZLOO�PHHW�DV�PXFK�ORDG�DV�SRVVLEOH�ZLWKRXW�KDYLQJ�H[FHVV�SURGXFWLRQ�LQ�RUGHU�WR�
HOLPLQDWH�WKH�QHHG�IRU�HOHFWULFDO�VWRUDJH���$Q�DQDO\VLV�RI�D�ORDG�SURILOH�DQG�39�V\VWHP�
RXWSXW�IRU�6DQ�'LHJR��&$�LQGLFDWHV�WKDW�WKH�39�V\VWHP�FDQ�PHHW�DERXW�RQH�WKLUG�RI�WKH�
WRWDO�HOHFWULFLW\�QHHGV�ZLWKRXW�KDYLQJ�H[FHVV�39�RXWSXW���7KLV�VXJJHVWV�WKDW�HDFK�KRXVH�
ZLOO�XVH�������N:K�SHU�\HDU�IURP�WKH�39�V\VWHPV�IRU�WKH�PLFUR�JULG�DOWHUQDWLYHV���7KLV�LV�
D�QRQ�RSWLPL]HG�39�VL]H�WKDW�LV�LQGHSHQGHQW�RI�SULFH���7KLV�FRUUHVSRQGV�WR�D�39�V\VWHP�
VL]H�RI�EHWZHHQ�����N:�WR������N:��GHSHQGLQJ�XSRQ�ORFDWLRQ���7KH�UHPDLQGHU�RI�WKH�
HOHFWULFLW\�LV�VXSSOLHG�E\�D�FRJHQHUDWLRQ�WHFKQRORJ\��VXFK�DV�IXHO�FHOOV�RU�PLFUR�WXUELQHV��
�
7KH�39�V\VWHP�ZLOO�VXSSO\�DOO�RI�WKH�ORDG�IRU�WKH�39�RQO\�V\VWHP���7KH�PLVPDWFK�
EHWZHHQ�VXSSO\�DQG�GHPDQG�LV�GHDOW�ZLWK�WKURXJK�WKH�XVH�RI�QHW�PHWHULQJ��
�
7KH�VHFRQG�VWHS�LQ�HVWLPDWLQJ�WKH�XWLOLW\�ELOO�VDYLQJV�LV�WR�LQSXW�WKLV�OHYHO�RI�FRQVXPSWLRQ�
LQWR�D�UDWH�DQDO\VLV�SURJUDP���7KH�&OHDQ�3RZHU�(VWLPDWRU�SURJUDP��D�SURJUDP�WKDW�
FRQWDLQV�DFWXDO�XWLOLW\�UDWH�VWUXFWXUHV�IRU�PRUH�WKDQ��������FLWLHV�WKURXJKRXW�WKH�8�6��>�@��
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LV�XVHG�WR�HVWLPDWH�WKH�LQFUHPHQWDO�VDYLQJV�RI�UHGXFLQJ�FRQVXPSWLRQ�IURP�������N:K�SHU�
\HDU�WR���N:K�SHU�\HDU���7KLV�DVVXPHV�WKDW�WKH�FXVWRPHU�KDV�QR�FRQVXPSWLRQ�EXW�LV�JULG�
FRQQHFWHG�VR�WKH\�SD\�WKH�PRQWKO\�IL[HG�FRVW�RU�PLQLPXP�ELOO���7KH�SURJUDP�LV�DOVR�XVHG�
WR�HVWLPDWH�WKH�YDOXH�RI�GLVFRQQHFWLQJ�WRWDOO\�IURP�WKH�JULG���7KLV�HTXDOV�WKH�IL[HG�FRVW�RU�
PLQLPXP�ELOO��

5HGXFHG�&RQQHFWLRQ�&RVWV�
,Q�DGGLWLRQ�WR�XWLOLW\�ELOO�VDYLQJV��JULG�LQGHSHQGHQW�PLFUR�JULGV�PD\�UHGXFH�WKH�FRVWV�RI�
FRQQHFWLQJ�FXVWRPHUV�WR�WKH�H[LVWLQJ�XWLOLW\�JULG�LQ�WKH�ILUVW�SODFH���0LFUR�JULGV�ZLOO�
FRQWLQXH�WR�LQFXU�WKH�GLVWULEXWLRQ�V\VWHP�FRVWV�ZLWKLQ�WKH�KRXVLQJ�GHYHORSPHQW���7KHUH�
PD\��KRZHYHU��EH�D�UHGXFWLRQ�LQ�WKH�FRVW�RI�FRQQHFWLQJ�WKH�KRXVLQJ�GHYHORSPHQW�WR�WKH�
XWLOLW\�JULG��
�
7KLV�FRQQHFWLRQ�FRVW�LV�KLJKO\�YDULDEOH���2Q�WKH�RQH�KDQG��FRQQHFWLRQ�FRVWV�FRXOG�EH�ORZ�
LI�WKH�GHYHORSPHQW�LV�ORFDWHG�QHDU�D�VXEVWDWLRQ���2Q�WKH�RWKHU�KDQG��FRQQHFWLRQ�FRVWV�
FRXOG�EH�KLJK�LI�WKH�GHYHORSPHQW�LV�ORFDWHG�DW�D�ORQJ�GLVWDQFH�IURP�WKH�JULG��WKHUH�LV�QR�
VXEVWDWLRQ�LQ�WKH�YLFLQLW\��WKH�FRQQHFWLRQ�LV�XQGHUJURXQG��DQG�RU�WKH�OLQH�PXVW�UXQ�WKURXJK�
VROLG�JUDQLWH��
�
7KH�ORZ�FRQQHFWLRQ�FRVW�HVWLPDWH�LV����DQG�WKDW�WKH�KLJK�FRQQHFWLRQ�FRVW�HVWLPDWH�LV�
�������SHU�KRXVH��
�
6LQFH�WKHVH�DGGHG�FRQQHFWLRQ�FRVWV�DUH�SDVVHG�RQ�IURP�WKH�GHYHORSHU�WR�WKH�FRQVXPHU�LQ�
WKH�IRUP�RI�KLJKHU�KRXVLQJ�SULFHV��HOLPLQDWLQJ�WKHVH�FRVWV�ZLOO�UHGXFH�WKH�SULFH�RI�WKH�
KRXVH���7KH�WZR�HIIHFWV�RI�WKLV�DUH�D�GHFUHDVH�LQ�WKH�VL]H�RI�WKH�PRUWJDJH�SD\PHQW�DQG�DQ�
LQFUHDVH�LQ�LQFRPH�WD[HV�EHFDXVH�RI�D�UHGXFWLRQ�LQ�LQWHUHVW�ZULWH�RII�H[SHQVH��

0DUJLQDO�7D[�5DWH�
7KH�FRQVXPHU
V�PDUJLQDO�WD[�UDWH�LV�QHHGHG�WR�HVWLPDWH�WKH�LQFRPH�WD[�HIIHFWV���7KLV�UDWH�
LV�EDVHG�RQ�WKH�KRPHRZQHU
V�LQFRPH�DQG�WKH�IHGHUDO�DQG�VWDWH�LQFRPH�WD[�VWUXFWXUHV��
�
,W�LV�DVVXPHG�WKDW�WKH�KRPHRZQHU
V�WD[DEOH�LQFRPH��)HGHUDO�)RUP������OLQH�����LV�
FRUUHODWHG�WR�WKHLU�KRXVLQJ�H[SHQVH�DQG�WKDW�WKLV�H[SHQVH�UHSUHVHQWV����SHUFHQW�RI�WKH�
KRPHRZQHU
V�LQFRPH���7KH�8�6��&HQVXV�%XUHDX¶V�KRXVLQJ�YDOXH�E\�ORFDWLRQ��VDPH�GDWD�
EDVH�DV�KRXVLQJ�VWDUWV��LV�XVHG�WR�HVWLPDWH�DQQXDO�KRXVLQJ�H[SHQVH�DQG�WKHQ�WR�LQIHU�
DQQXDO�LQFRPH���,QIHUUHG�DQQXDO�LQFRPH�UDQJHV�IURP�D�ORZ�RI���������WR�D�KLJK�RI�
���������GHSHQGLQJ�XSRQ�WKH�ORFDWLRQ�VHOHFWHG�DQG�EDVHG�RQ�DQ���SHUFHQW�����\HDU�KRPH�
ORDQ���7KH���������DYHUDJH�LQFRPH�LV�FORVH�WR�WKH�8�6��&HQVXV�%XUHDX¶V�QDWLRQDO�DYHUDJH�
RI���������>�@��WKXV�JLYLQJ�FRQILGHQFH�LQ�WKH�DFFXUDF\�RI�WKLV�DSSURDFK��
�
7KHVH�LQFRPH�HVWLPDWHV�DUH�WKHQ�FRPELQHG�ZLWK�WKH�VWDWH�VSHFLILF�LQFRPH�WD[�UDWHV�LQ�WKH�
&OHDQ�3RZHU�(VWLPDWRU�SURJUDP�WR�GHWHUPLQH�WKH�FRPELQHG�PDUJLQDO�IHGHUDO�DQG�VWDWH�WD[�
UDWH�IRU�HDFK�FLW\���7KH�HIIHFWLYH�VWDWH�DQG�IHGHUDO�WD[�UDWH�KDV�DQ�DYHUDJH�RI����SHUFHQW�
ZLWK�D�ORZ�RI����SHUFHQW�DQG�D�KLJK�RI����SHUFHQW���
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&RJHQHUDWLRQ�&RVWV�
7ZR�DVVXPSWLRQV�DUH�PDGH�DERXW�WKH�FRJHQHUDWLRQ�WHFKQRORJLHV������WKH\�KDYH�WKH�VDPH�
WKHUPDO�HIILFLHQF\�DV�WKH�HQG�XVH�DSSOLDQFHV�WKH\�UHSODFH��H�J���ZDWHU�KHDWHUV�DQG�VSDFH�
KHDWHUV�������PHHWLQJ�WZR�WKLUGV�RI�WKH�KRXVH
V�HOHFWULFDO�QHHGV�ZLWK�FRJHQHUDWLRQ�SURYLGHV�
DOO�RI�WKH�KRXVH
V�WKHUPDO�HQHUJ\��VHH�>����@�IRU�D�MXVWLILFDWLRQ�RI�WKHVH�DVVXPSWLRQV���7KH�
UHVXOW�RI�DSSO\LQJ�WKHVH�DVVXPSWLRQV�LV�WKDW�WKHUH�LV�QR�DGGHG�IXHO�FRVW�DVVRFLDWHG�ZLWK�WKH�
FRJHQHUDWLRQ
V�HOHFWULFLW\�JHQHUDWLRQ��IXHO�FRVWV�DUH�LQFXUUHG�RQO\�ZKHQ�PRUH�WKDQ�WZR�
WKLUGV�RI�WKH�KRXVH
V�HOHFWULFLW\�QHHGV�DUH�VXSSOLHG�E\�WKH�FRJHQHUDWLRQ���WKH�RQO\�FRVWV�
DVVRFLDWHG�ZLWK�WKH�FRJHQHUDWLRQ�DUH�WKH�FDSLWDO��RSHUDWLRQ��DQG�PDLQWHQDQFH�FRVWV���7KHVH�
FRVWV�DUH�DVVXPHG�WR�EH�������N:K��

6LQJOH�IDPLO\�+RXVHV�LQ�6XEGLYLVLRQV�
7KH�QH[W�VWHS�RI�WKH�DQDO\VLV�LV�WR�HVWLPDWH�WKH�SURMHFWHG�QXPEHU�RI�QHZ�KRXVHV�EXLOW�LQ�
KRXVLQJ�GHYHORSPHQWV�HDFK�\HDU����7KH�8�6��&HQVXV�%XUHDX�FRPSLOHV�LQIRUPDWLRQ�DERXW�
WKH�QXPEHU�DQG�YDOXH�RI�QHZ�KRXVLQJ�XQLWV���,W�SUHVHQWV�WKLV�LQIRUPDWLRQ�E\�����FLWLHV�
�FDOOHG�0HWURSROLWDQ�6WDWLVWLFDO�$UHDV�RU�06$V��ZLWKLQ�WKH�8�6��DV�ZHOO�DV�WKH�QXPEHU�RI�
KRXVLQJ�XQLWV�����������������DQG�PRUH�WKDQ���XQLWV��>��@���7KHUH�ZHUH�D�WRWDO�RI������
0LOOLRQ�KRXVLQJ�XQLWV�EXLOW�LQ�������
�
7KLV�SDSHU�IRFXVHV�RQ�QHZ�VLQJOH�IDPLO\�KRXVHV�LQ�KRXVLQJ�GHYHORSPHQWV���7KXV��WKH�WRWDO�
QXPEHU�RI�KRXVLQJ�XQLWV�QHHGV�WR�EH�UHGXFHG�WR�DFFRXQW�IRU�RQO\�VLQJOH�IDPLO\�KRXVLQJ�
XQLWV�WKDW�DUH�EXLOW�LQ�VXEGLYLVLRQV���$FFRUGLQJ�WR�WKH�8�6��&HQVXV�%XUHDX�������0LOOLRQ�RI�
WKH������0LOOLRQ�KRXVLQJ�XQLWV�EXLOW�LQ������ZHUH�VLQJOH�IDPLO\�KRXVHV����
�
,W�LV�GLIILFXOW�WR�GHWHUPLQH�WKH�H[DFW�QXPEHU�RI�VLQJOH�IDPLO\�KRXVHV�WKDW�ZHUH�EXLOW�LQ�
KRXVLQJ�GHYHORSPHQWV�DV�RSSRVHG�WR�WKH�QXPEHU�RI�VLQJOH�IDPLO\�KRXVHV�EXLOW�RQ�
LQGLYLGXDO�SORWV���3HUVRQQHO�DW�WKH�86�&HQVXV�%XUHDX�DQG�WKH�1DWLRQDO�$VVRFLDWLRQ�RI�
+RPHEXLOGHUV��KRZHYHU��HVWLPDWH�WKDW�WKLV�QXPEHU�LV�DERXW����SHUFHQW�RI�WKH�WRWDO�QXPEHU�
RI�VLQJOH�IDPLO\�KRXVHV�>��@����
�
7KLV�VXJJHVWV�WKDW�WKH�SRWHQWLDO�PDUNHW�IRU�PLFUR�JULGV�ZDV�DERXW���������KRXVHV�LQ�
������RU�DERXW�KDOI�RI�DOO�XQLWV�FRQVWUXFWHG��

5HVXOWV�
7KH�FRVW�DQG�FRVW�VDYLQJV�GHVFULEHG�LQ�WKH�SUHYLRXV�VHFWLRQ�ZHUH�FDOFXODWHG�IRU����SHUFHQW�
RI�WKH�QHZ�VLQJOH�IDPLO\�KRXVHV�ORFDWHG�LQ�VXEGLYLVLRQV�LQ�WKH�����06$V�DQG�306$V�
LGHQWLILHG�E\�WKH�8�6��&HQVXV�%XUHDX����7KLV�ZDV�DFFRPSOLVKHG�E\�FROOHFWLQJ�WKH�DFWXDO�
XWLOLW\�UDWH�VWUXFWXUHV�DQG�WKHQ�XVLQJ�WKH�&OHDQ�3RZHU�(VWLPDWRU�SURJUDP�WR�GHWHUPLQH�WKH�
XWLOLW\�ELOO�DW�ERWK�������N:K�RI�DQQXDO�FRQVXPSWLRQ�DV�ZHOO�DV���N:K�RI�FRQVXPSWLRQ�
�L�H���RQO\�IL[HG�FRVWV�DQG�RU�PLQLPXP�ELOOV�DUH�LQFXUUHG����7KH�&OHDQ�3RZHU�(VWLPDWRU�
SURJUDP�ZDV�DOVR�XVHG�WR�GHWHUPLQH�WKH�ORFDWLRQ�VSHFLILF�LQFRPH�WD[�UDWHV�DV�ZHOO�DV�WKH�
39�RXWSXW���7KH�FXVWRPHU�FRQQHFWLRQ�FRVWV�ZHUH�QRW�HVWLPDWHG�E\�FLW\�EHFDXVH�RI������D�

�������������������������������������������������
��7KH�UHPDLQLQJ����SHUFHQW�RI�KRXVHV�ZHUH�QRW�LQFOXGHG�LQ�WKH�DQDO\VLV�EHFDXVH�RI�XQDYDLODELOLW\�RI�UDWH�
VFKHGXOHV���,Q�JHQHUDO��KRZHYHU��WKHVH�KRXVHV�WHQGHG�WR�EH�ORFDWHG�LQ�ORZHU�UDWH�UHJLRQV�RI�WKH�FRXQWULHV�DQG�
WKXV��WKH�UHVXOWV�RI�WKH�DQDO\VLV�VKRXOG�JLYH�D�JRRG�LQGLFDWLRQ�RI�WKH�VL]H�RI�WKH�PDUNHW��
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ODFN�RI�GDWD�DQG�����WKH�ZLGH�YDULDQFH�LQ�FRQQHFWLRQ�FRVWV�HYHQ�ZLWKLQ�D�JLYHQ�FLW\�GXH�WR�
GLVWDQFH�IURP�WKH�XWLOLW\�JULG��VRLO�FRQGLWLRQV��DQG�RWKHU�IDFWRUV��
�
,W�LV�LPSRUWDQW�WR�UH�HPSKDVL]H�DW�WKLV�SRLQW�WKDW�WKLV�SDSHU�H[FOXGHV�H[LVWLQJ�HFRQRPLF�
LQFHQWLYHV���7KXV��WKH�IROORZLQJ�UHVXOWV�ZLOO�QRW�LGHQWLI\�RSSRUWXQLWLHV�WKDW�FXUUHQWO\�H[LVW�
LQ�WKH�8�6��ZKHUH�39�V\VWHPV�DUH�HFRQRPLFDO�>�@��
�
)LJXUH���SUHVHQWV�WKH�8�6��PDUNHW�IRU�39�LQ�QHZ�VLQJOH�IDPLO\�KRPHV�LQ�VXEGLYLVLRQV���
7KH�JUD\�DUHD�LV�WKH�UDQJH�RI�WKH�PDUNHW�IRU�39�LQ�JULG�LQGHSHQGHQW�PLFUR�JULGV��RQH�
WKLUG�39����7KH�/RZ�(VWLPDWH�FRUUHVSRQGV�WR�WKH�FDVH�ZKHUH�WKHUH�DUH�QR�FRQQHFWLRQ�FRVW�
VDYLQJV�DQG�WKH�+LJK�(VWLPDWH�FRUUHVSRQGV�WR�WKH�FDVH�ZKHUH�WKHUH�DUH�FRQQHFWLRQ�FRVW�
VDYLQJV�RI��������SHU�KRXVH���7KH�GDVKHG�OLQH�LV�WKH�PDUNHW�IRU�39�LQ�JULG�FRQQHFWHG�
PLFUR�JULGV���7KH�VROLG�OLQH�LV�WKH�PDUNHW�IRU�JULG�FRQQHFWHG�39�RQO\�V\VWHPV��DOO�39����
7DEOH���DQG�7DEOH���VXPPDUL]H�WKH�VL]H�RI�WKH�39�PDUNHW�IRU�WKH�DOWHUQDWLYHV�DV�D�
IXQFWLRQ�RI�39�SULFH���7DEOH���SUHVHQWV�WKH�QXPEHU�RI�0:�\HDU�DQG�7DEOH���GLYLGHV�WKHVH�
UHVXOWV�E\�����0:�\HDU��
�
5HVXOWV�LQGLFDWH�WKDW�WKH�39�PDUNHW�LV�ODUJHU�IRU�WKH�JULG�LQGHSHQGHQW�PLFUR�JULGV��RQH�
WKLUG�39��WKDQ�IRU�WKH�JULG�FRQQHFWHG�39�RQO\�V\VWHPV��DOO�39��DERYH�SULFHV�RI�DERXW�
�������N:�RI�39���7KH�JUHDWHU�QXPEHU�RI�KRXVHV�ZKHUH�PLFUR�JULGV�DUH�HFRQRPLFDOO\�
IHDVLEOH��EHFDXVH�RI�DGGHG�FRVW�VDYLQJV��PRUH�WKDQ�PDNHV�XS�IRU�WKH�VPDOOHU�39�V\VWHP�
VL]H�LQVWDOOHG�DW�HDFK�KRXVH���5HVXOWV�DOVR�VXJJHVWV�WKH�JULG�LQGHSHQGHQW�PLFUR�JULGV�
PDUNHW�UDQJHV�IURP���WR�����0:�\HDU�DW�D�39�SULFH�RI��������N:��ZLWK�WKH�YDULDWLRQ�GXH�
WR�XQFHUWDLQW\�LQ�WKH�XWLOLW\�LQWHUFRQQHFWLRQ�FRVW�VDYLQJV����
�
�
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)LJXUH�����8�6��0DUNHW�IRU�39�LQ�1HZ�6LQJOH�)DPLO\�+RXVHV�LQ�+RXVLQJ�'HYHORSPHQWV�
ZLWKRXW�(FRQRPLF�,QFHQWLYHV��

�

��

������

������

������

������

������

������

� ��� ��� ��� ���

0DUNHW�6L]H��0:�RI�39�

*ULG�,QGHSHQGHQW
0LFUR�*ULGV������39�

/RZ
(VWLPDWH

+LJK
(VWLPDWH

�
�

7DEOH�����39�0DUNHW�6L]H�

�
� 39�2QO\� 39�DV�SDUW�RI�0LFUR�*ULG�

39�3ULFH� 39� *ULG�FRQQHFWHG� *ULG�,QGHSHQGHQW�

�
�

� 1R�&RVW�6DYLQJV�
�������&RVW�
6DYLQJV�

������� ����0:�\U� ����0:�\U� ����0:�\U� ����0:�\U�
������� ���0:�\U� ���0:�\U� ���0:�\U� ����0:�\U�
������� �� ��0:�\U� ���0:�\U� ����0:�\U�
������� �� �� ��0:�\U� ����0:�\U�
������� �� �� ��0:�\U� ����0:�\U�

�
�
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7DEOH�����39�0DUNHW�6L]H�([SUHVV�DV�3HUFHQW�RI�7RWDO�3RVVLEOH�0DUNHW�

�
� 39�2QO\� 39�DV�SDUW�RI�0LFUR�*ULG�

39�3ULFH� 39� *ULG�FRQQHFWHG� *ULG�,QGHSHQGHQW�

�
�

� 1R�&RVW�6DYLQJV�
�������&RVW�
6DYLQJV�

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

�
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,PSOHPHQWLQJ�0LFUR�*ULGV�
*ULG�LQGHSHQGHQW�PLFUR�JULGV�UHSUHVHQW�D�UDGLFDO�FKDQJH�IURP�WKH�VWDWXV�TXR���7KH�
LQFUHDVHG�PDUNHW�VL]H�LGHQWLILHG�LQ�WKH�SUHYLRXV�VHFWLRQ�VKRXOG�SURYLGH�SDUWLHV�LQWHUHVWHG�
LQ�LQFUHDVLQJ�39�HTXLSPHQW�VDOHV�ZLWK�WKH�PRWLYDWLRQ�WR�H[SHQG�WKH�H[WUD�HIIRUW�UHTXLUHG�
WR�LPSOHPHQW�PLFUR�JULGV���7KHUH�DUH��KRZHYHU��RWKHU�SDUWLHV�ZKR�ZLOO�EH�LQYROYHG�LQ�
LPSOHPHQWLQJ�WKH�PLFUR�JULGV��
�
,Q�SDUWLFXODU��EXLOGHUV�DUH�OLNHO\�WR�SOD\�D�NH\�UROH�LQ�LPSOHPHQWLQJ�PLFUR�JULGV���%XLOGHUV�
FXUUHQWO\�JLYH�OLWWOH�DWWHQWLRQ�WR�KRZ�WKH�HOHFWULF�XWLOLW\�VHUYLFH�LV�SURYLGHG���7KH\�REWDLQ�
XWLOLW\�VHUYLFH�IRU�WKH�KRXVH�ZLWK�D�SKRQH�FDOO�WR�WKH�ORFDO�XWLOLW\�FRPSDQ\���8WLOLW\�VHUYLFH�
LVVXHV�DUH�WKH�GRPDLQ�RI�WKH�XWLOLW\�FRPSDQ\��QRW�WKH�EXLOGHU��RQFH�WKH�KRXVH�LV�VROG��
�
0LFUR�JULGV�ZLOO�UHVXOW�LQ�PRUH�FRPSOLFDWLRQV�IRU�EXLOGHUV���7KH\�DGG�D�QHZ�OHYHO�RI�
FRPSOH[LW\�WR�WKH�KRXVH�FRQVWUXFWLRQ�DV�ZHOO�DV�D�QHZ�VHW�RI�UHVSRQVLELOLWLHV�IRU�WKH�
EXLOGHU�DIWHU�WKH�KRXVH�LV�EXLOW��VHH�7DEOH������7KLV�ZLOO�GLVFRXUDJH�EXLOGHUV�IURP�
LQWURGXFLQJ�DQ\�HQHUJ\�SURGXFWLRQ�HTXLSPHQW�LQWR�KRPHV���7KXV��EXLOGHUV�QHHG�D�VWURQJ�
PRWLYDWLRQ�WR�HQWHU�WKLV�DUHQD��
�

7DEOH�����,VVXHV�GLUHFWO\�RU�LQGLUHFWO\�DIIHFWLQJ�EXLOGHU�

�

,VVXH� $IIHFWHG�3DUWLHV�

'XULQJ�&RQVWUXFWLRQ�
�

� 6\VWHP�FRVW�DQG�HIIHFW�RQ�KRXVH�SULFH�DQG�VDODELOLW\� %XLOGHU�
� 39�V\VWHP�SODFHPHQW�RQ�URRI� 5RRIHU��39�V\VWHP�

LQWHJUDWRU�
� 6SDFH�KHDWLQJ�V\VWHP�GHVLJQ�WKDW�EHVW�DFFRPPRGDWHV�
� FRJHQHUDWLRQ��UDGLDQW�KHDWLQJ�UDWKHU�WKDQ�IRUFHG�DLU"��

+9$&�FRQWUDFWRU��
SOXPEHU�

� (OHFWULFDO�FLUFXLW�FKDQJHV� (OHFWULFLDQ�
� &RJHQHUDWLRQ�FRQWURO�V\VWHP�LQVWDOODWLRQ� """�
� &RQWURO�V\VWHP�LQWHJUDWLRQ�EHWZHHQ�KRPHV��JULG�
LQGHSHQGHQW�PLFUR�JULG��

"""�

$IWHU�&RQVWUXFWLRQ�
�

� 6HUYLFH�LVVXHV�DVVRFLDWHG�ZLWK�HTXLSPHQW�IDLOXUHV� %XLOGHU�
� /LDELOLW\�LI�V\VWHP�IDLOV�RU�GRHV�QRW�SHUIRUP�DV�SURPLVHG� %XLOGHU�
� 6\VWHP�RSHUDWLRQ��RSWLPDO�FRQWURO�RI�FRJHQHUDWLRQ�� """�
� 6\VWHP�RSHUDWLRQ�IRU�KRXVLQJ�GHYHORSPHQWV��JULG�
LQGHSHQGHQW�PLFUR�JULG��

"""�

� �
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0RWLYDWLRQ�IRU�%XLOGHUV�
:KLOH�EXLOGHUV�ZLOO�KDYH�PRUH�LVVXHV�WR�SD\�DWWHQWLRQ�WR�ZLWK�PLFUR�JULGV��WKHUH�DUH�
QRWDEOH�UHDVRQV�ZK\�WKH\�PLJKW�EH�LQWHUHVWHG�LQ�LQFOXGLQJ�JHQHUDWLRQ�HTXLSPHQW�LQ�WKH�
KRXVHV���,Q�WKH�ORQJ�WHUP��WKHVH�UHDVRQV�LQFOXGH��
��� $OO�RWKHU�EXLOGHUV�RIIHU�WKH�HTXLSPHQW�DQG�FXVWRPHUV�H[SHFW�LW��
��� ,QFOXGLQJ�WKH�V\VWHP�ZLOO�LQFUHDVH�WKH�KRXVH�SULFH�DQG�WKXV�WKH�EXLOGHU¶V�SURILW�
��� %XLOGHUV�FDQ�FUHDWH�SDUWQHUVKLSV�ZLWK�XWLOLWLHV�LQ�WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ��7	'��

FRQVWUDLQHG�DUHDV�ZKHUH�XWLOLWLHV�ZDQW�WR�SURPRWH�GLVWULEXWHG�UHVRXUFHV�
�
,Q�WKH�VKRUW�WHUP��WKHVH�UHDVRQV�LQFOXGH��
��� 7KH�HTXLSPHQW�PD\�HQDEOH�WKH�EXLOGHU�WR�RIIHU�WKH�KRPHRZQHU�YDOXDEOH�RSWLRQV�WKDW�

ZRXOG�RWKHUZLVH�EH�XQDYDLODEOH�
��� 7KH�V\VWHP�PLJKW�HQDEOH�EXLOGHUV�WR�VHOO�WKH�KRPH�ZKHQ�LW�ZRXOG�RWKHUZLVH�KDYH�EHHQ�

YHU\�GLIILFXOW��SURGXFW�GLIIHUHQWLDWLRQ�LQ�D�GLIILFXOW�PDUNHW��

6WHSV�WR�*ULG�,QGHSHQGHQW�0LFUR�*ULG�
%XLOGHUV�DUH�XQOLNHO\�WR�ULVN�WKH�OHDS�IURP�WKH�VWDWXV�TXR��QR�HQHUJ\�JHQHUDWLRQ�
HTXLSPHQW��GLUHFWO\�WR�JULG�LQGHSHQGHQW�PLFUR�JULGV���5DWKHU��WKH\�ZLOO�PRYH�WKHUH�LQ�D�
VHULHV�RI�VWHSV���3RVVLEOH�VWHSV�DUH�SUHVHQWHG�EHORZ��
�
� 6WHS����EXLOG�HIILFLHQW�KRXVHV�
� 6WHS����RIIHU�39�V\VWHPV�DV�DQ�RSWLRQ�WR�FRQVXPHUV�
� 6WHS����HTXLS�KRXVHV�ZLWK�WKH�FDSDELOLW\�WR�DFFHSW�FRJHQHUDWLRQ�WHFKQRORJLHV�DV�WKH\�

DUH�GHYHORSHG��RIIHU�FRJHQHUDWLRQ�DV�DQ�RSWLRQ�WR�FRQVXPHUV�
� 6WHS����LQFOXGH�39�DQG�FRJHQHUDWLRQ�DV�VWDQGDUG�LWHPV�LQ�WKH�KRXVLQJ�GHYHORSPHQW�
� 6WHS����PDNH�WKH�KRXVLQJ�GHYHORSPHQW�VHOI�VXIILFLHQW��VXSSO\�HTXDOV�GHPDQG��EXW�

UHWDLQ�WKH�XWLOLW\�FRQQHFWLRQ�IRU�UHOLDELOLW\�
� 6WHS����PDNH�WKH�KRXVLQJ�GHYHORSPHQW�JULG�LQGHSHQGHQW�DQG�HOLPLQDWH�WKH�XWLOLW\�

FRQQHFWLRQ�

$�1HDU�7HUP�2SSRUWXQLW\�
6RPH�EXLOGHUV�DUH�FXUUHQWO\�DW�6WHS���DQG�D�IHZ�KDYH�DFWLYLW\�DW�6WHS�����7KLV�VXEVHFWLRQ�
GHVFULEHV�RQH�ZD\�WR�VWLPXODWH�DFWLYLW\�DW�6WHS����
�
%XLOGHUV�ZLOO�EH�PRWLYDWHG�WR�RIIHU�39�V\VWHPV�WR�KRPHRZQHUV�LI�WKH�39�V\VWHPV�DUH�D�
KLJK�SURILW�PDUJLQ�LWHP�IRU�WKHP���,Q�RUGHU�IRU�WKLV�WR�EH�WUXH��EXLOGHUV�QHHG�WR�RIIHU�
FXVWRPHUV�ZLWK�D�YDOXDEOH�RSWLRQ�WKDW�WKH\�GHVLUH����
�
39�V\VWHPV�DUH�FOHDQ�HQHUJ\�SURGXFHUV�DQG�DUH�JRRG�IRU�WKH�HQYLURQPHQW���7KLV�LV�
DWWUDFWLYH�WR�FRQVXPHUV���'LVWULEXWHG�JHQHUDWLRQ�WHFKQRORJLHV�LQ�JHQHUDO�FDQ�SURYLGH�
FXVWRPHUV�ZLWK�DGGHG�UHOLDELOLW\���7KLV�LV�OLNHO\�WR�EHFRPH�PRUH�DWWUDFWLYH�WR�FXVWRPHUV��
SDUWLFXODUO\�JLYHQ�WKDW�D�GHFUHDVH�LQ�RYHUDOO�XWLOLW\�UHOLDELOLW\�PD\�EH�D�E\�SURGXFW�RI�
HOHFWULF�XWLOLW\�UHVWUXFWXULQJ���5HVLGHQWLDO�FXVWRPHUV�DUH�QRW�OLNHO\�WR�UHFHLYH�SULRULW\�RYHU�
RWKHU�FXVWRPHUV�LQ�RXWDJH�FRQGLWLRQV�>��@��
�
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39�V\VWHPV�DORQH�FDQ�QHLWKHU�VROYH�QRU�DUH�WKH\�WKH�EHVW�VROXWLRQ�WR�DOO�UHOLDELOLW\�
SUREOHPV���+RXVLQJ�ORDGV�IOXFWXDWH�WKURXJKRXW�WKH�GD\�DQG�QLJKW�DQG�SRZHU�RXWDJHV�FRXOG�
RFFXU�DW�DQ\�WLPH���7KH�39�V\VWHP��KRZHYHU��LV�QRQ�GLVSDWFKDEOH�DQG�SURGXFHV�SRZHU�
RQO\�ZKHQ�WKH�VXQ�LV�VKLQQLQJ��
�
7KHUH�DUH�VLWXDWLRQV��KRZHYHU��ZKHQ�D�39�EDWWHU\�FRPELQDWLRQ�LV�D�JRRG�VROXWLRQ�WR�
UHOLDELOLW\�SUREOHPV���2QH�H[DPSOH�LV�ZKHQ�RXWDJHV���D��DUH�ORQJ�LQ�GXUDWLRQ��E��RFFXU�
GXULQJ�GD\OLJKW�KRXUV�DQG��F��KDYH�YHU\�QHJDWLYH�FRQVHTXHQFHV���6WRUDJH�RQO\�VROXWLRQV�
DUH�LQDGHTXDWH�EHFDXVH�WKH�V\VWHP�ZRXOG�EH�WRR�H[SHQVLYH�WR�SURYLGH�SRZHU�GXULQJ�WKH�
HQWLUH�RXWDJH��
�
&RQVXPHUV�ZKR�ZDQW�KRPH�RIILFHV�UHSUHVHQW�RQH�PDUNHW�VHJPHQW�ZKHUH�WKHVH�FRQGLWLRQV�
H[LVW���+RPH�RIILFHV�WHQG�WR�UHO\�KHDYLO\�RQ�FRPSXWHU�HTXLSPHQW�ZLWK�WKH�SULPDU\�
FRPSXWHU�XVH�RFFXUULQJ�GXULQJ�GD\OLJKW�KRXUV���$�ORQJ�GXUDWLRQ�RXWDJH�WUDQVODWHV�LQWR�D�
ORVV�RI�LQFRPH��RU�WKH�ORVV�RI�ZRUN�IRU�WKH�SHUVRQ¶V�HPSOR\HU��DQG�WKXV�KDV�YHU\�QHJDWLYH�
FRQVHTXHQFHV��
�
$�EXLOGHU�FRXOG�DSSHDO�WR�WKHVH�FXVWRPHUV�E\�RIIHULQJ�39�DV�SDUW�RI�D�KRPH�RIILFH�
SDFNDJH���7KH�SDFNDJH�FRXOG�LQFOXGH�WKH�IROORZLQJ�FRPSRQHQWV��
��� (TXLS�WKH�KRXVH�IRU�KLJK�VSHHG�,QWHUQHW�DFFHVV���:LUH�WKH�KRXVH�ZLWK�FRPSXWHU�

QHWZRUN�FRQQHFWLRQV��KDYLQJ�RXWOHWV�DW�WKH�VDPH�ORFDWLRQV�DV�WKH�SKRQH�MDFNV��SKRQH�
FRQQHFWLRQ�DW�WKH�WRS�RI�WKH�SODWH�DQG�QHWZRUN�FRQQHFWLRQ�DW�WKH�ERWWRP�RI�WKH�SODWH���

��� $GG�DQ�HOHFWULFDO�SDQHO�RU�GHYLFH�WKDW�DOORZV�FXVWRPHUV�WR�VHOHFW�RQH�RU�PRUH�³KLJK�
UHOLDELOLW\´�FLUFXLWV�LQ�WKH�KRXVH��OLPLW�WKH�FLUFXLWV�WR�SRWHQWLDO�RIILFH�ORFDWLRQV����
8WLOLW\�VHUYLFH�SRZHUV�WKHVH�FLUFXLWV�GXULQJ�QRUPDO�FRQGLWLRQV��D�VPDOO�EDWWHU\�V\VWHP�
SRZHUV�WKH�FLUFXLWV�LQ�WKH�HYHQW�RI�D�SRZHU�RXWDJH��

��� ,QVWDOO�D�����WR�����:DWW�39�V\VWHP���7KH�39�SURYLGHV�SRZHU�WR�WKH�KRXVH�GXULQJ�
QRUPDO�FRQGLWLRQV�DQG�WKHQ�VZLWFKHV�WR�D�EDWWHU\�FKDUJLQJ�PRGH�GXULQJ�RXWDJHV�LQ�
RUGHU�WR�PDLQWDLQ�SRZHU�WR�WKH�³KLJK�UHOLDELOLW\´�FLUFXLWV���7KH�39�V\VWHP�FRXOG�HYHQ�
EH�LQVWDOOHG�ZLWKRXW�QHW�PHWHULQJ�EHFDXVH�RQO\�D�VPDOO�DPRXQW�RI�HOHFWULFLW\�LV�OLNHO\�
WR�EH�ORVW�GXH�WR�RYHUSURGXFWLRQ��

�
6XFK�D�V\VWHP�VKRXOG�FRVW�XQGHU��������DQG�ZRXOG�DSSHDO�WR�FXVWRPHUV�ZKR�DUH�
LQWHUHVWHG�LQ�D�KLJK�UHOLDELOLW\�KRPH�RIILFH�SRZHUHG�ZLWK�FOHDQ�HQHUJ\���,QFOXGLQJ�D�
SDFNDJH�ZLWK�RSWLRQV�WKDW�FXVWRPHUV�GHVLUH�ZLOO�WUDQVODWH�LQWR�KLJKHU�SURILWV�IRU�EXLOGHUV��

0RWLYDWLRQ�IRU�(DUO\�,PSOHPHQWDWLRQ�
,Q�DGGLWLRQ�WR�PDUNHWV�KDYLQJ�KLJK�YDOXH�DSSOLFDWLRQV��VRPH�ORFDWLRQV�SURYLGH�EXLOGHUV�
ZLWK�DQ�LQFHQWLYH�WR�LQWHJUDWH�39�LQWR�WKHLU�KRPHV�QRZ�UDWKHU�WKDQ�ODWHU���7KLV�RSSRUWXQLW\�
KDV�EHHQ�EURXJKW�DERXW�E\�HOHFWULF�XWLOLW\�GHUHJXODWLRQ���7KH�HVWDEOLVKPHQW�RI�V\VWHP�
EHQHILW�FKDUJH�IXQGV�KDV�RFFXUUHG�DORQJ�ZLWK�GHUHJXODWLRQ�LQ�D�QXPEHU�RI�VWDWHV���,Q�
&DOLIRUQLD��IRU�H[DPSOH��D�����0LOOLRQ�IXQG�ZDV�PDGH�DYDLODEOH�WR�VXSSRUW�HPHUJLQJ�
WHFKQRORJLHV���%XLOGHUV�FDQ�DFFHVV�WKHVH�IXQGV�WR�EX\�GRZQ�WKH�FRVW�RI�WHFKQRORJLHV�OLNH�
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39����:KLOH�WKH�PDUNHW�HVWLPDWHV�LQ�WKLV�SDSHU�GR�QRW�UHO\�RQ�LQFHQWLYHV��WKHVH�LQFHQWLYHV�
GR�RIIHU�EXLOGHUV�D�ORZ�ULVN�RSSRUWXQLW\�WR�WHVW�D�QHZ�PDUNHW��

&RQFOXVLRQV�
7KLV�SDSHU�HVWLPDWHV�WKH�8�6��PDUNHW�ZLWKRXW�LQFHQWLYHV�IRU�39�LQ�QHZ�VLQJOH�IDPLO\�
KRPHV�LQ�VXEGLYLVLRQV���,W�HYDOXDWHV�JULG�FRQQHFWHG�DQG�JULG�LQGHSHQGHQW�PLFUR�JULGV�
�RQH�WKLUG�39��DQG�JULG�FRQQHFWHG�39�RQO\�V\VWHPV��DOO�39��QHW�PHWHUHG�RXWSXW����5HVXOWV�
LQGLFDWH�WKDW�WKH�39�PDUNHW�LV�ODUJHU�IRU�JULG�LQGHSHQGHQW�PLFUR�JULGV�WKDQ�IRU�JULG�
FRQQHFWHG�39�RQO\�V\VWHPV�IRU�39�SULFHV�DERYH��������N:���7KH�JULG�LQGHSHQGHQW�
PLFUR�JULGV�PDUNHW�UDQJHV�IURP���WR�����0:�\HDU�DW�D�39�SULFH�RI��������N:��ZLWK�WKH�
YDULDWLRQ�GXH�WR�XQFHUWDLQW\�LQ�WKH�XWLOLW\�LQWHUFRQQHFWLRQ�FRVW�VDYLQJV����
�
7KH�SDSHU�GLVFXVVHV�KRZ�EXLOGHUV�PLJKW�EHJLQ�WR�LQFOXGH�PLFUR�JULGV�LQ�WKHLU�
GHYHORSPHQWV�DQG�KLJKOLJKWV�QHDU�WHUP�EXVLQHVV�RSSRUWXQLWLHV�WKDW�GR�QRW�UHTXLUH�IXOO�
PLFUR�JULG�LPSOHPHQWDWLRQ���2QH�RSSRUWXQLW\�LV�JULG�FRQQHFWHG�39�WKDW�LV�SDUW�RI�D�KLJK�
UHOLDELOLW\�KRPH�RIILFH�SDFNDJH���7KLV�DQG�RWKHU�RSSRUWXQLWLHV�FRXOG�IDFLOLWDWH�D�WUDQVLWLRQ�
WR�JULG�LQGHSHQGHQW�PLFUR�JULGV��
�
)XUWKHU�UHVHDUFK�VKRXOG�IRFXV�RQ�WKH�HIIHFW�RQ�RI�LQFOXGLQJ�HQYLURQPHQWDO��DGGHG�
UHOLDELOLW\��DQG�ILQDQFLDO�ULVN�PLWLJDWLRQ�EHQHILWV�LQWR�WKH�DQDO\VLV���,Q�DGGLWLRQ��WKH�HIIHFW�
RI�RSWLPL]LQJ�V\VWHP�FRPSRQHQWV��UDWKHU�WKDQ�DVVXPLQJ�WKH�39�VXSSOLHV�RQH�WKLUG�RI�WKH�
HOHFWULFLW\��VKRXOG�EH�FRQVLGHUHG��

5HIHUHQFHV�
>�@�� :HQJHU��+���HW��DO����1LFKH�0DUNHWV�IRU�*ULG�&RQQHFWHG�3KRWRYROWDLFV���,(((�
3KRWRYROWDLF�6SHFLDOLVWV�&RQIHUHQFH��:DVKLQJWRQ��'&��2FWREHU�������
�
>�@�� +HULJ��&���+��7KRPDV��DQG�5��3HUH]���5HVLGHQWLDO�&XVWRPHU�6LWHG�3KRWRYROWDLFV�
0DUNHWV��������3URFHHGLQJV�RI�WKH������$QQXDO�&RQIHUHQFH��$PHULFDQ�6RODU�(QHUJ\�
6RFLHW\��3RUWODQG��0(��-XQH��������
�
>�@�� +RII��7��(���-��3��:H\DQW��&��+HULJ��DQG�+��-��:HQJHU���5HGXFH��5HXVH��DQG�
5HQHZ��2QH�3RVVLEOH�$SSURDFK�WR�*OREDO�&OLPDWH�&KDQJH�´�IRUWKFRPLQJ�LQ�WKH�
,QWHUQDWLRQDO�-RXUQDO�IRU�*OREDO�(QHUJ\�,VVXHV���������
�
>�@�� +RII��7��(���DQG�&��+HULJ���&OHDQ�'LVWULEXWHG�5HVRXUFHV�LQ�WKH�8�6��5HVLGHQWLDO�
0DUNHW�´�,(((�3RZHU�(QJLQHHULQJ�5HYLHZ�����������������������
�
>�@�� 7��(��+RII��HW��DO����$�0LFUR�*ULG�ZLWK�39��)XHO�&HOOV��DQG�(QHUJ\�(IILFLHQF\���
3URFHHGLQJV�RI�WKH������$QQXDO�&RQIHUHQFH��$PHULFDQ�6RODU�(QHUJ\�6RFLHW\��
$OEXTXHUTXH��10��-XQH�������
�

�������������������������������������������������
��$FFRUGLQJ�WR�6DQG\�0LOOHU�RI�WKH�&DOLIRUQLD�(QHUJ\�&RPPLVVLRQ��D�GHYHORSHU�SXWWLQJ�LQ�VHYHUDO�KXQGUHG�
KRPHV�ZRXOG�FXUUHQWO\�EH�DEOH�WR�PDNH�UHVHUYDWLRQV�IRU����SHUFHQW�RI�WKH�V\VWHP�FRVW��XS�WR��������N:��
IRU�D�SHULRG�RI�QLQH�PRQWKV���3KRQH�FRQYHUVDWLRQ�RQ�-DQXDU\�����������
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>�@�� &RQYHUVDWLRQ�ZLWK�'U��7KRPDV�6WDUUV���-DQXDU\�����������
�
>�@�� &RQYHUVDWLRQ�ZLWK�0DF�0RRUH��%3�6RODUH[�UHJDUGLQJ�WKH�HIILFLHQW�KRXVHV�DW�WKH�
9LOODJH�*UHHQ�KRXVLQJ�GHYHORSPHQW�LQ�6\OPDU��&$��2FWREHU�������
�
>�@�� +RII��7��(���&OHDQ�3RZHU�(VWLPDWRU���3URFHHGLQJV�RI�WKH������$QQXDO�
&RQIHUHQFH��$PHULFDQ�6RODU�(QHUJ\�6RFLHW\��3RUWODQG��0(��-XQH�������
�
>�@�� 8�6��&HQVXV�%XUHDX�
KWWS���ZZZ�FHQVXV�JRY�KKHV�LQFRPH�LQFRPH���LQ��PHG�KWPO��
�
>��@�� 'DWD�SUHVHQWHG�E\�0HWURSROLWDQ�6WDWLVWLFDO�$UHD��06$��DQG�3ULPDU\�0HWURSROLWDQ�
6WDWLVWLFDO�$UHD��306$��DUH�SUHVHQWHG�DW�ZZZ�FHQVXV�JRY�FRQVW�ZZZ�&���WDEOH��KWPO��
WKH�GLIIHUHQFH�EHWZHHQ�WKH�06$V�DQG�306$V�LV�WKDW�306$V�DUH�FRQWDLQHG�ZLWKLQ�
&RQVROLGDWHG�0HWURSROLWDQ�6HUYLFH�$UHDV��&06$V���
�
>��@�� &RQYHUVDWLRQV�ZLWK�6WHYH�%XUPDQ��8�6��&HQVXV�%XUHDX��0DQXIDFWXULQJ�DQG�
&RQVWUXFWLRQ�'LYLVLRQ�DQG�*RSDO�$KOXZDOLD��1DWLRQDO�$VVRFLDWLRQ�RI�+RPHEXLOGHUV��
2FWREHU�������
�
>��@�� :��6ZHHW��³3RZHU�	�(QHUJ\�´�,(((�6SHFWUXP��-DQXDU\�������


