
�

7RROV IRU�D�/DQG�DQG�+RXVLQJ�0DUNHW�'LDJQRVLV
/DQG DQG�5HDO�(VWDWH�0DUNHWV�0RGXOH7HFKQLFDO�1RWH�IRU�8UEDQ�DQG�&LW\�0DQDJHPHQW�&RUH�&RXUVH

$\VH�3DPXN8QLYHUVLW\�RI�9LUJLQLD0DUFK���������
,QWURGXFWLRQ�WR�WKH�0RGXOH
7KH ODQG�DQG�UHDO�HVWDWH�PDUNHWV�PRGXOH�ZLOO�FRYHU����WRROV�IRU�D�ODQG�DQG�KRXVLQJ�PDUNHWGLDJQRVLV�E\�$\VH�3DPXN�����ODQG�UHJXODWLRQV�E\�$ODLQ�%HUWDXG��&KDUOHV�+DOHV��DQG�2PDU5D]]D]�����FDGDVWUH�DQG�UHJLVWUDWLRQ�E\�)UHGHULF�GH�'LQHFKLQ��DQG����SURSHUW\�WD[DWLRQ�E\�(QLG6ODFN�
722/6�)25�$�/$1'�$1'�+286,1*�0$5.(7�',$*126,6
7KLV�WHFKQLFDO�QRWH�SURYLGHV����DQ�LQWURGXFWLRQ�WR�WKH�XUEDQ�ODQG�DQG�KRXVLQJ�FULVLV�����EDVLFXUEDQ ODQG�DQG�KRXVLQJ�HFRQRPLFV�����ODQG�DQG�KRXVLQJ�PDUNHW�LQIRUPDWLRQ�VRXUFHV�����ODQGSULFH VXUYH\V�����KRXVHKROG�VXUYH\�GHVLJQ�PHWKRGV�����DQDO\VLV�DQG�GLVVHPLQDWLRQ�RI�ODQG�DQGKRXVLQJ PDUNHW�LQIRUPDWLRQ�����HVWLPDWLRQ�RI�FRVWV��DQG����VHOHFW�ELEOLRJUDSK\�
�� ,QWURGXFWLRQ�WR�WKH�8UEDQ�/DQG�DQG�+RXVLQJ�&ULVLV
&LWLHV�LQ�WKH�GHYHORSLQJ�ZRUOG�DUH�FXUUHQWO\�JURZLQJ�E\����PLOOLRQ�LQKDELWDQWV�SHU�\HDU��UHTXLULQJVRPH ���PLOOLRQ�QHZ�GZHOOLQJ�XQLWV�WR�EH�DGGHG�WR�WKHLU�KRXVLQJ�VWRFN���$V�D�UHVXOW��SODQQHUV�LQUDSLGO\�XUEDQL]LQJ�PDMRU�FLWLHV�LQ�GHYHORSLQJ�FRXQWULHV�DUH�IDFHG�ZLWK�WKH�FKDOOHQJH�RI�PDNLQJWKHLU�ODQG�DQG�KRXVLQJ�PDUNHWV�ZRUN�HIILFLHQWO\�DQG�HTXLWDEO\�IRU�DOO�KRXVHKROGV�ZKLOH�VWULYLQJ�WRILQDQFH�WKHVH�HIIRUWV�ZLWK�ODUJHO\�ORFDOO\�JHQHUDWHG�IXQGV�
/DWLQ�$PHULFDQ�FLWLHV��IRU�H[DPSOH��KDYH�EHHQ�JURZLQJ�UDSLGO\�LQ�WKH�SDVW�WKUHH�GHFDGHV��ILJXUH��� :KLOH�JURZWK�LV�H[SHFWHG�WR�VORZ�GRZQ�LQ�WKH�QH[W�WZR�GHFDGHV��WKH�DEVROXWH�QXPEHU�RISHRSOH DGGHG�WR�ODUJH�FLWLHV�ZLOO�VWLOO�EH�VLJQLILFDQW���6DR�3DXOR��IRU�H[DPSOH��LV�H[SHFWHG�WR�JURZDW DQ�DQQXDO�UDWH�RI������SHUFHQW�EHWZHHQ������DQG��������:KLOH�WKLV�LV�ORZHU�WKDQ�LWV�DQQXDOJURZWK�UDWH�RI������SHUFHQW�EHWZHHQ������DQG�������LQ�DEVROXWH�WHUPV�WKH�FLW\�ZLOO�JDLQ�QHDUO\��� PLOOLRQ�QHZ�SHRSOH�LQ����\HDUV��UHDFKLQJ�D�SRSXODWLRQ�OHYHO�RI�QHDUO\����PLOOLRQ�LQ������81&+6����������������7KLV�JURZWK�ZLOO�UHTXLUH�QHDUO\�RQH�PLOOLRQ�KRXVLQJ�XQLWV��DVVXPLQJ�DKRXVHKROG�VL]H�RI������DQG�QHDUO\�������KHFWDUHV�RI�ODQG��DVVXPLQJ�QHZ�GHYHORSPHQW�DW�GHQVLWLHVRI ����SHRSOH�KD��
)DFHG�ZLWK�VXFK�ODUJH�QXPEHUV�RI�SHRSOH�EHLQJ�DGGHG�WR�WKHLU�FLWLHV��FLW\�PDQDJHUV�VKRXOG�EHHTXLSSHG�ZLWK�WKH�NQRZ�KRZ�DQG�VNLOOV�WR�SODQ�IRU�XUEDQ�JURZWK���3RRU�XUEDQ�SODQQLQJ�IRU�QHZJURZWK�DQG�UHGHYHORSPHQW�PRUH�RIWHQ�WKDQ�QRW�UHVXOWV�LQ�PDVVLYH�VHWWOHPHQWV�EXLOW�DWVXEVWDQGDUG�TXDOLW\�DQG�ZLWKRXW�JRYHUQPHQW�DSSURYDOV���7KLV�QRW�RQO\�PHDQV�ORVW�SODQQLQJ
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FRQWURO�IRU�FLW\�PDQDJHUV��EXW�DOVR�IRUHJRQH�PXQLFLSDO�UHYHQXHV�DQG�H[SHQVLYH�XSJUDGLQJ�RIVHWWOHPHQWV�EXLOW�DW�VXEVWDQGDUG�FRQGLWLRQV�

6RXUFH��81&+6��$Q�8UEDQL]LQJ�:RUOG��*OREDO�5HSRUW�RQ�+XPDQ�6HWWOHPHQWV��������S�������
6RXQG�LQIRUPDWLRQ�RQ�ODQG�DQG�KRXVLQJ�PDUNHW�RSHUDWLRQV�VKRXOG�UHVXOW�LQ�LQIRUPHG�GHFLVLRQPDNLQJ�E\�SXEOLF�VHFWRU�DJHQFLHV��KRXVHKROGV��DQG�SULYDWH�VHFWRU�KRPHEXLOGHUV���/DFN�RINQRZOHGJH�DERXW�GHPDQG�IRU�KRXVLQJ�XQLWV�DQG�KRXVLQJ�VHUYLFHV��DQG�DPELJXLWLHV�LQ�ODQGRZQHUVKLS��RIWHQ�UHVXOW�LQ�SRRU�EXVLQHVV�GHFLVLRQV�PDGH�E\�WKH�SULYDWH�VHFWRU�DQG�SRRU�VSDWLDOUHRUJDQL]DWLRQ�GHFLVLRQV�FDUULHG�RXW�E\�XUEDQ�SODQQHUV�

)LJXUH����3RSXODWLRQ�*URZWK�7UHQGV�LQ�6HOHFWHG�/DWLQ�$PHULFDQ�&LWLHV������������
�SRSXODWLRQ�LQ�WKRXVDQGV�
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/DQG�DQG�KRXVLQJ�PDUNHWV�DUH�IDU�IURP�EHLQJ�SHUIHFWO\�FRPSHWLWLYH�DQG�IDU�IURP�EHLQJ�LQHTXLOLEULXP�LQ�GHYHORSLQJ�FRXQWULHV��EXW�EDVLF�PLFURHFRQRPLF�WKHRU\�SURYLGHV�D�XVHIXOEHQFKPDUN�IRU�XQGHUVWDQGLQJ�ZKDW�ODQG�DQG�KRXVLQJ�PDUNHWV�ZRXOG�ORRN�OLNH�LI�WKH\�ZHUH�VR�7KH IROORZLQJ�VHFWLRQV�ZLOO�ILUVW�LQWURGXFH�WKLV�VW\OL]HG�GHVFULSWLRQ�RI�ODQG�DQG�KRXVLQJ�PDUNHWRSHUDWLRQV�DQG�WKHQ�GLVFXVV�KRZ�FLW\�PDQDJHUV�DQG�XUEDQ�SODQQHUV�FDQ�LGHQWLI\�GHYLDWLRQV�IURPWKLV�PRGHO�
�� %DVLF�8UEDQ�/DQG�DQG�+RXVLQJ�(FRQRPLFV
%DVLF PLFURHFRQRPLF�WKHRU\�KROGV�WKDW�PRVW�HFRQRPLF�UHODWLRQVKLSV�EHWZHHQ�FRQVXPHUV�DQGSURGXFHUV�LQ�PDUNHWV�DUH�JRYHUQHG�E\�GHPDQG�DQG�VXSSO\�IXQGDPHQWDOV���3ULFHV�DUH�GHWHUPLQHGXQGHU FRQGLWLRQV�RI�SHUIHFW�FRPSHWLWLRQ�DQG�SHUIHFW�LQIRUPDWLRQ��DQG�LQ�WKH�DEVHQFH�RI�EDUULHUVIRU PDUNHW�SDUWLFLSDWLRQ��+RXVHKROGV�VHHN�WR�PD[LPL]H�WKHLU�ZHOO�EHLQJ��XWLOLW\��VXEMHFW�WR�WKHLUEXGJHW FRQVWUDLQWV��DQG�SURGXFHUV�VHHN�WR�PD[LPL]H�WKHLU�SURILWV�E\�FRPELQLQJ�LQSXWV��ODQG�ODERU��FDSLWDO��ZLWK�DYDLODEOH�WHFKQRORJ\��7KHVH�FRQGLWLRQV�HQDEOH�FRQVXPHUV�DQG�SURGXFHUV�PDUNHW�DFWRUV��WR�LQWHUDFW�LQ�PDUNHWV�WKDW�DUH�LQ�HTXLOLEULXP�DQG�ZKHUH�SULFHV�DUH�GHWHUPLQHGFRPSHWLWLYHO\��ILJXUH����

:KLOH�WKH�SULFLQJ�RI�PDQ\�SURGXFWV�LQ�WKH�PDUNHW��H�J���DXWRPRELOHV��GRHV�ILW�WKLV�PRGHO��ODQGDQG KRXVLQJ�SULFHV�FDQQRW�EH�DVVXPHG�WR�EH�GHWHUPLQHG�E\�SHUIHFWO\�FRPSHWLWLYH�PDUNHWFRQGLWLRQV��HVSHFLDOO\�LQ�GHYHORSLQJ�FRXQWULHV���7KLV�LV�GXH�WR�WKH�IROORZLQJ�SHFXOLDU�IHDWXUHV�RIODQG�DQG�KRXVLQJ�����ODQG�DQG�KRXVLQJ�LV�IL[HG�LQ�VSDFH�����KRXVLQJ�LV�H[SHQVLYH�WR�EXLOG�RU

)LJXUH����'HPDQG�DQG�6XSSO\�LQ�0DUNHWV
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DFTXLUH�����ERWK�KDYH�ORQJ�OLIHWLPHV��KRXVLQJ�XVXDOO\�ODVWV�IRU�������\HDUV���DQG����DFFHVVLQJ�ODQGDQG KRXVLQJ�UHTXLUHV�KRXVHKROGV�DQG�VXSSOLHUV�WR�LQFXU�VLJQLILFDQW�WUDQVDFWLRQ�FRVWV��H�J���FRVWV�WRLGHQWLI\�DYDLODEOH�SURSHUWLHV�IRU�VDOH�RU�UHQW��FRVWV�WR�QHJRWLDWH�VDOH�RU�UHQWDO�FRQWUDFWV��FRVWV�IRUODQG�WLWOLQJ��FRVWV�IRU�WUDQVIHU�RI�RZQHUVKLS����8QGHU�WKHVH�FRQGLWLRQV��ODQG�DQG�KRXVLQJ�SULFHV�DUHIDU IURP�EHLQJ�GHWHUPLQHG�XQGHU�FRQGLWLRQV�ZKHUH�GHPDQG�DQG�VXSSO\�DUH�HTXDO�
7KH SHFXOLDU�FKDUDFWHULVWLFV�RI�ODQG�DQG�KRXVLQJ��HVSHFLDOO\�ORFDWLRQDO�IL[LW\��DUH�DW�WKH�KHDUW�RIWKH HDUOLHVW�WKHRULHV�RI�ODQG�UHQW���7KH�QRWLRQ�RI�ORFDWLRQ�ZLWK�UHVSHFW�WR�SODFH�RI�HPSOR\PHQW�KDVEHHQ WKH�IRFXV�RI�DFFHVV�VSDFH�PRGHOV�VLQFH�WKH�����V��9RQ�7KXQHQ�������5LFDUGR�������DQGVWLOO�VHUYHV�DV�D�JRRG�VWDUWLQJ�SRLQW�IRU�RXU�GLVFXVVLRQ�RQ�ODQG�DQG�KRXVLQJ�SULFHV�
���� /RFDWLRQDO�ODQG�UHQW
/RFDWLRQDO�RU�5LFDUGLDQ�UHQW��QDPHG�DIWHU�'DYLG�5LFDUGR��ZKR�GHYHORSHG�DQ�DFFHVV�VSDFH�PRGHOLQ ������LV�WKH�SULFH�RI�ODQG�WKDW�LWV�RFFXSDQWV�DUH�ZLOOLQJ�WR�SD\�IRU�LWV�XQLTXH�ORFDWLRQDODGYDQWDJHV���&LW\ZLGH��WKH�GHPDQG�IRU�VXFK�ORFDWLRQDO�DGYDQWDJHV�GHWHUPLQHV�WKH�UHODWLYH�YDOXHRI ODQG�DQG�KRXVLQJ�DW�GLIIHUHQW�ORFDWLRQV���7KH�VXSSO\�RI�ODQG�DQG�KRXVLQJ��RQ�WKH�RWKHU�KDQG�GHWHUPLQHV�WKH�RYHUDOO�OHYHO�RI SULFHV�LQ�WKH�FLW\���8QGHUVWDQGLQJ�GHPDQG�DQG�VXSSO\IXQGDPHQWDOV�IRU�ODQG�DQG�KRXVLQJ�PDUNHWV�LV�WKHUHIRUH�FULWLFDO�IRU�GLVFRYHULQJ�WKH�VSDWLDO�SDWWHUQRI ODQG�DQG�KRXVLQJ�SULFHV�
7R GHPRQVWUDWH�WKH�LPSRUWDQFH�RI�ORFDWLRQ�WR�ODQG�SULFHV��OHW¶V�FRQVLGHU�D�VW\OL]HG�FLW\��RQH�WKDW�LVPRQRFHQWULF��$ORQVR�������0LOOV�������0XWK�������DQG�ZKHUH

�� KRXVHKROGV�FRPPXWH�WR�WKHLU�MREV�IURP�WKHLU�SODFH�RI�UHVLGHQFH�DORQJ�D�GLUHFW�OLQH��� KRXVHKROGV�DUH�LGHQWLFDO��DQG�WKH�QXPEHU�RI�FRPPXWHUV�SHU�KRXVHKROG�LV�IL[HG��� KRXVHKROGV�VSHQG�WKHLU�LQFRPH�RQ�FRPPXWLQJ��RQ�DOO�RWKHU�JRRGV��DQG�RQ�KRXVLQJ��� KRXVLQJ�TXDOLW\�LV�XQLIRUP�DW�DOO�ORFDWLRQV�FLW\ZLGH��� KRXVLQJ�LV�SURYLGHG�E\�FRPELQLQJ�D�IL[HG�DPRXQW�RI�ODQG�SHU�XQLW�RI�KRXVLQJ�DQG�DIL[HG DPRXQW�RI�KRXVLQJ�FDSLWDO��PDWHULDOV�DQG�ODERU���DQG�� KRXVLQJ�LV�RFFXSLHG�E\�KRXVHKROGV�ZKR�RIIHU�WKH�KLJKHVW�UHQW��KLJKHVW�ELG���DQG�ODQGLV DOORFDWHG�WR�WKDW�XVH�\LHOGLQJ�WKH�JUHDWHVW�UHQW�
,Q�WKLV�FLW\��XQGHU�WKHVH�DVVXPSWLRQV��FRPPXWLQJ�WR�D�VLQJOH�HPSOR\PHQW�FHQWHU�ZLOO�JLYH�ULVH�WRORFDWLRQDO�RU�5LFDUGLDQ�UHQW��ZKLFK�LV�ZKDW�WKH�WHQDQW�ZRXOG�EH�ZLOOLQJ�WR�SD\�DQQXDOO\�WR�RFFXS\D VLWH���$V�RQH�PRYHV�DZD\�IURP�WKH�FHQWHU��UHQW�ZLOO�GHFOLQH�EHFDXVH�FRPPXWLQJ�FRVWV�ZLOOLQFUHDVH���7KLV�UHODWLRQVKLS�LV�GHSLFWHG�E\�WKH�KRXVH�SULFH�JUDGLHQW��ILJXUH����
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8UEDQ�ODQG�UHQW�LV�WKH�UHVLGXDO�WKDW�LV�OHIW�DIWHU�VXEWUDFWLQJ�WKH�UHQW�IRU�WKH�KRXVLQJ�VWUXFWXUH�DQQXDOL]HG�FRVW�RI�FRQVWUXFWLQJ�D�XQLW��IURP�WKH�WRWDO�KRXVLQJ�UHQW���7KH�UHQW�IRU�D�KRXVLQJ�XQLW�DWWKH HGJH�RI�WKH�FLW\�ZLOO�EH�WKH�VXP�RI�WKH�ODQG�UHQW�DQG�WKH�VWUXFWXUH�UHQW���7KH�OHDVW�H[SHQVLYHUHQW DW�WKH�FLW\¶V�HGJH�ZLOO�EH�GHWHUPLQHG�E\�WKH�FRVW�RI�FRQVWUXFWLQJ�WKDW�QHZ�XQLW���6LQFH�EH\RQGWKH FLW\¶V�HGJH�OLHV�DJULFXOWXUDO�ODQG�WKDW�FDQ�EH�FRQYHUWHG�LQWR�XUEDQ�XVH��WKH�WKUHH�FRPSRQHQWVRI KRXVLQJ�UHQW�LQ�RXU�VW\OL]HG�FLW\�ZLOO�EH�����WKH�UHQW�QHFHVVDU\�WR�FRQYHUW�D�ORW�IURP�IDUP�ODQGLQWR�XUEDQ�ODQG�����VWUXFWXUH�UHQW��DQG����ORFDWLRQ�UHQW�UHVXOWLQJ�IURP�VDYHG�FRPPXWLQJ�FRVWV�ILJXUH������+RXVLQJ�UHQWV�DW�DQ\�ORFDWLRQ�LQ�WKH�FLW\�ZLOO�EH�HTXDO�WR�UHSODFHPHQW�FRVWV�SOXV�WKHGLIIHUHQFH�EHWZHHQ�FRPPXWLQJ�FRVWV�DW�WKH�XUEDQ�HGJH�DQG�WKRVH�DW�WKH�ORFDWLRQ�LQ�TXHVWLRQ�
6LQFH XUEDQ�ODQG�UHQW�LV�WKH�UHVLGXDO��WRWDO�KRXVLQJ�UHQW�PLQXV�VWUXFWXUH�UHQW���ZKHQ�WKH�FLW\JURZV��ODQG�DEVRUEV�DOO�RI�WKH�DQWLFLSDWHG�LQFUHDVH�LQ�ORFDWLRQ�UHQW���7KH�SRVVLELOLWLHV�IRU�SK\VLFDOH[SDQVLRQ�RQ�GHYHORSDEOH�ODQG�ZLOO�YDU\�DPRQJ�FLWLHV���$QG��DQ\�FKDQJHV�LQ�D�FLW\¶V�VSDWLDOSDWWHUQ�ZLOO�GHSHQG�RQ�WKH�FLW\¶V�SRSXODWLRQ�JURZWK�UDWH��LWV�KRXVLQJ�GHQVLW\��DQG�LWV�WRSRJUDSK\�7KH 5LFDUGLDQ�PRGHO�HPSKDVL]HV�WKH�HIIHFWV�RI�SRSXODWLRQ�JURZWK�RQ�ODQG�UHQWV��WKXV�WZRLGHQWLFDO�FLWLHV�ZLWK�GLIIHUHQW�SRSXODWLRQ�JURZWK�UDWHV�ZLOO�\LHOG�GLIIHUHQW�ODQG�DQG�KRXVLQJ�SULFHV�

)LJXUH����&RPSRQHQWV�RI�+RXVLQJ�5HQW

KRXVLQJ
UHQW

� ORFDWLRQ�UHQW

� VWUXFWXUH�UHQW
� DJULFXOWXUDO�UHQW

GLVWDQFH
HPSOR\PHQW
FHQWHU
6RXUFH��'L3DVTXDOH�DQG�:KHDWRQ���������S����
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,Q�VXPPDU\��XQGHU�EDVLF�PLFURHFRQRPLF�PRGHO�DVVXPSWLRQV��GHPDQG�IRU�ODQG�LV�GHULYHG��DV�DUHVLGXDO��IURP�WKH�GHPDQG�IRU�WKH�VHUYLFHV�SURGXFHG�RQ�WKH�ODQG��H�J���DJULFXOWXUH��KRXVLQJ��7KXV� GHPDQG�IRU�UHVLGHQWLDO�ODQG�LV�GHULYHG�IURP�WKH�GHPDQG�IRU�KRXVLQJ��VHH�GLVFXVVLRQ�RQGHPDQG�IRU�KRXVLQJ�EHORZ����'HPDQG�IRU�ODQG�LV�DOVR�DIIHFWHG�E\�WKH�QXPEHU�RI�SHRSOH�ZDQWLQJWR KROG�ODQG�DV�DQ�LQYHVWPHQW��HVSHFLDOO\�DV�D�KHGJH�DJDLQVW�LQIODWLRQ�
6XSSO\�RI�ODQG�LV�GHWHUPLQHG�E\�WRSRJUDSK\�DQG�SRVVLEOH�KRXVLQJ�GHQVLW\���6XSSO\�RI�ODQG�LV�DOVRGHWHUPLQHG�E\�ODQG�XVH�UHJXODWLRQV��GLVFXVVHG�LQ�6HVVLRQ����WKDW�VSHFLI\�WKH�GHQVLW\�DQG�W\SH�RIXVH DQG�WKH�OHYHO�RI�LQIUDVWUXFWXUH��H�J���URDGV��PXQLFLSDO�ZDWHU��DQG�VHZHUDJH�WUHDWPHQW�WUXQNOLQHV��
���� 6XEVWLWXWLRQ�RI�VWUXFWXUH�IRU�ODQG
8QOLNH RXU�VW\OL]HG�FLW\�ZLWK�LWV�XQLIRUP�UHVLGHQWLDO�GHQVLW\��UHDO�HVWDWH�JHWV�GHYHORSHG�DWGLIIHUHQW�GHQVLWLHV�LQ�PHWURSROLWDQ�DUHDV���7KH�YDULDWLRQ�LQ�GHQVLW\�LV�GXH�WR�WKH�SRVVLELOLW\�RIIDFWRU�VXEVWLWXWLRQ��D�VXEVWLWXWLRQ�WKDW�WDNHV�SODFH�EHWZHHQ�ODQG�DQG�VWUXFWXUH���$W�PRUH�FHQWUDOORFDWLRQV��ZKHUH�ODQG�LV�PRUH�H[SHQVLYH��UHVLGHQWLDO�GHQVLW\�LV�JUHDWHU���5HVLGHQWLDO�GHQVLW\GHFOLQHV�ZLWK�GLVWDQFH�IURP�WKH�FHQWUDO�FLW\���7KLV�UHODWLRQVKLS�LV�GHSLFWHG�E\�WKH�GHQVLW\�JUDGLHQW�$ FRPPRQ�PHDVXUH�RI�GHQVLW\�LV�)$5��IORRU�DUHD�UDWLR����)$5�LV�H[SUHVVHG�DV�D�UDWLR�RI�EXLOGLQJVTXDUH IRRWDJH�RI�ODQG���$Q�)$5�RI������IRU�H[DPSOH��PHDQV�WKDW�IRU�HYHU\�VTXDUH�IRRW�RI�ODQG�WKH ODQGRZQHU�PD\�EXLOG�WKUHH�VTXDUH�IHHW�EXLOGLQJ���%HFDXVH�RI�VHWEDFN�DQG�ORW�FRYHUDJHUHTXLUHPHQWV��WKH�ODQGRZQHU�PLJKW�KDYH�WR�EXLOG�D�WDOOHU�EXLOGLQJ�WR�REWDLQ�WKH�VTXDUH�IRRWDJH�+ROGLQJ KRXVLQJ�XQLW�TXDOLW\�DQG�ORFDWLRQ�FRQVWDQW��FRQVXPHUV�XVXDOO\�SUHIHU�WR�SD\�OHVV�IRU�DXQLW LQ�D�GHQVHU�GHYHORSPHQW���&RVW�RI�FRQVWUXFWLRQ�ZLOO�DOVR�YDU\�ZLWK�WKH�)$5��KLJKHU�GHQVLW\EXLOGLQJV�DUH�PRUH�H[SHQVLYH�WR�FRQVWUXFW���7KXV��GHYHORSHUV¶�SURILW�ZLOO�GHSHQG�RQ�WKHFRQVWUXFWLRQ�FRVWV�DW�WKH�)$5�SHUPLWWHG���)LJXUH���GHSLFWV�WKLV�UHODWLRQVKLS�



�

���� /DQG�SULFHV
/DQG�SULFHV�DUH�FORVHO\�OLQNHG�WR�GHPDQG�DQG�VXSSO\�FRQGLWLRQV�LQ�ODQG�DQG�KRXVLQJ�PDUNHWV�:KHQ�KLJK�SRSXODWLRQ�JURZWK�H[FHHGV�WKH�FDSDFLW\�RI�ODQG�GHYHORSHUV�WR�SURYLGH�ODQG�IRUKRXVLQJ� ODQG�SULFHV�ULVH���,I�ODQG�XVH�UHJXODWLRQV�OLPLW�ODQG�VXSSO\�H[SDQVLRQ��SULFH�LQFUHDVHVVKRXOG EH�H[SHFWHG���7DEOH���VKRZV�WKH�UHODWLRQVKLS�EHWZHHQ�ODQG�SULFHV�DQG�UHJXODWLRQV�XQGHUGLIIHUHQW�GHPDQG�FRQGLWLRQV�
7KH DEVHQFH�RI�VWURQJ�GHPDQG�SUHVVXUHV�PD\�WUDQVODWH�LQWR�ORZ�ODQG�SULFHV�LQ�VRPH�FDVHV��EXWUHJXODWRU\�FRQVWUDLQWV�LQ�WKHVH�FRQWH[WV�VKRXOG�EH�FDUHIXOO\�HYDOXDWHG���,Q�7ULQLGDG�DQG�7REDJR�IRU H[DPSOH��WKH�GHPDQG�IRU�KRXVLQJ�KDV�EHHQ�ZHDN�LQ�WKH�����V�EHFDXVH�RI�ZHDNPDFURHFRQRPLF�FRQGLWLRQV��EXW�FXPEHUVRPH�ODQG�WUDQVIHU�SURFHVVHV�DQG�KLJKO\�XQFHUWDLQEXLOGLQJ�SHUPLW�DSSURYDO�SURFHVVHV�DUH�OLNHO\�WR�UHVXOW�LQ�ODQG�SULFH�LQFUHDVHV�RQFH�GHPDQGFRQGLWLRQV�LPSURYH��3DPXN�DQG�'RZDOO��������
,Q�PRVW�FRXQWULHV�ORFDO�JRYHUQPHQWV�UHJXODWH�ODQG�XVH�WKURXJK�]RQLQJ�DQG�VXEGLYLVLRQUHJXODWLRQV��DQG�WKH\�JXLGH�ODQG�GHYHORSPHQW�WKURXJK�LQIUDVWUXFWXUH�SURYLVLRQ���8UEDQ�ODQG�XVHUHJXODWLRQV�DOVR�DIIHFW�ODQG�SULFHV���5HVWULFWLYH�ODQG�XVH�UHJXODWLRQV��H�J���JURZWK�FRQWUROV��PD\UHVXOW LQ�KLJKHU�ODQG�SULFHV��HVSHFLDOO\�LI�WKHUH�DUH�QR�SRVVLELOLWLHV�RI�SRSXODWLRQ�VSLOORYHU�WRQHLJKERULQJ�MXULVGLFWLRQV�RU�SRVVLELOLWLHV�IRU�LQILOO�GHYHORSPHQW�DW�WKH�FLW\¶V�FRUH���'LVSDULW\�LQ

)LJXUH����5HODWLRQVKLS�EHWZHHQ�)$5�DQG�&RVW�RI�+RXVLQJ
� SHU�VT��IW��
RI�KRXVLQJ

FRQVWUXFWLRQ�FRVW

KRXVLQJ�SULFH

)$5
6RXUFH��'L3DVTXDOH�DQG�:KHDWRQ��������S����
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LQIUDVWUXFWXUH�DQG�VHUYLFH�H[WHQVLRQ�DPRQJ�QHLJKERUKRRGV�PD\�DOVR�FUHDWH�SULFH�GLIIHUHQWLDOVDPRQJ�VHUYLFHG�DQG�XQVHUYLFHG�ODQG�

6RXUFH��3DPXN�DQG�'RZDOO���������S�����
/RFDO�JRYHUQPHQWV�DUH�PDMRU�SURYLGHUV�RI�FLW\�VHUYLFHV�WR�WKHLU�UHVLGHQWV��DQG�WKH\�IXQG�WKHVHVHUYLFHV�WKURXJK�WKH�WD[DWLRQ�RI�UHDO�HVWDWH�DVVHWV��GLVFXVVHG�LQ�6HVVLRQ�����6HUYLFH�GHOLYHU\YDULDWLRQ�DPRQJ�ORFDOLWLHV�LQ�D�PHWURSROLWDQ�DUHD�UHVXOWV�LQ�D�KRXVLQJ�SULFH�JUDGLHQW�GLIIHUHQWIURP WKH�RQH�WKDW�LV�EDVHG�VLPSO\�RQ�FRPPXWLQJ�GLVWDQFH�DV�GLVFXVVHG�DERYH���3RRU�VHUYLFHGHOLYHU\�LQ�8�6��LQQHU�FLWLHV��IRU�H[DPSOH��FRXSOHG�ZLWK�WKH�IOLJKW�RI�ZHDOWKLHU�KRXVHKROGV�WR�WKHVXEXUEV KDV�SURGXFHG�SRFNHWV�RI�FHQWUDOO\�ORFDWHG�DUHDV�ZLWK�GHSUHVVHG�ODQG�SULFHV���:KHQ�EHWWHUVHUYLFHV�FDQ�EH�IRXQG�DW�JUHDWHU�GLVWDQFHV�IURP�WKH�FLW\�FHQWHU��WKH�HIIHFW�RI�FRPPXWLQJ�RQ�ODQGSULFHV�GLPLQLVKHV�
3RSXODWLRQ�JURZWK�FDQ�LQFUHDVH�ODQG��DQG�WKHUHIRUH�KRXVLQJ��SULFHV�VLJQLILFDQWO\��EHFDXVH�ODQGDEVRUEV�LQFUHDVHV�LQ�ORFDWLRQ�UHQW�DV�GLVFXVVHG�HDUOLHU���6LQFH�KRXVHKROGV�YDOXH�SUR[LPLW\�WRHPSOR\PHQW��KLJKHU�ODQG�SULFHV�QHDU�WKH�FLW\�FHQWHU�VKRXOG�EH�H[SHFWHG���7KH�SRVVLELOLW\�RIVXEVWLWXWLRQ�RI�VWUXFWXUH�IRU�ODQG�ZLOO�UHVXOW�LQ�KLJKHU�UHVLGHQWLDO�GHQVLWLHV�DW�WKH�FLW\¶V�FRUH�
�����+RXVLQJ�SULFHV
6R�IDU��ZH�FRQVLGHUHG�KRXVLQJ�UHQWV�WR�H[DFWO\�FRPSHQVDWH�IRU�FRPPXWLQJ�FRVWV�DVVRFLDWHG�ZLWKGLIIHUHQW�ORFDWLRQDO�DGYDQWDJHV��DVVXPLQJ�VWUXFWXUH�FRVWV�WR�EH�XQLIRUP�FLW\ZLGH���/HW¶V�QRZDOORZ�KRXVLQJ�UHQWV�RU�SULFHV�WR�FRPSHQVDWH�IRU�DOO�KRXVLQJ�DWWULEXWHV��VXFK�DV�VL]H��QXPEHU�RIEDWKURRPV��DQG�FRQVWUXFWLRQ�TXDOLW\��DV�ZHOO�DV�WKH�ORFDWLRQDO�DGYDQWDJHV�DVVRFLDWHG�ZLWK�WKH�VLWH�7KXV��SRWHQWLDO�EX\HUV�FDQ�PDNH�LPSOLFLW�YDOXDWLRQ�RI�DOO�WKH�DWWULEXWHV�RI�WKH�KRXVH�
7KH�LPSOLFLW�YDOXDWLRQ�E\�EX\HUV�DQG�H[SOLFLW�SULFHV�WKH\�DVVLJQ�IRU�HDFK�KRXVH�DWWULEXWH��H�J���ORWVL]H��QXPEHU�RI�URRPV��YLHZ��DUH�QRW�GLUHFWO\�REVHUYHG�LQ�KRXVLQJ�PDUNHWV�EXW�FDQ�EH�HVWLPDWHGE\�KHGRQLF�SULFH�PRGHOV� $�KHGRQLF�SULFH�HTXDWLRQ�FRQVLGHUV�WKH�PDUNHW�SULFH�SDLG�IRU�D�KRXVHWR�EH�D�IXQFWLRQ�RI�DOO�REVHUYDEOH�FKDUDFWHULVWLFV�RI�WKDW�KRXVH���'DWD�RQ�KRXVLQJ�SULFHV�FDQ�EHREWDLQHG�E\�WUDFNLQJ�VDOH�WUDQVDFWLRQV��H�J���PXOWLSOH�OLVWLQJ�VHUYLFHV�RI�UHDO�HVWDWH�DJHQWV��RU�E\DVNLQJ�UHVLGHQWV�GLUHFWO\�WR�HVWLPDWH�WKH�FXUUHQW�PDUNHW�YDOXH�RI�WKHLU�KRXVH��VHH�KRXVHKROGVXUYH\�GLVFXVVLRQ�EHORZ��

7DEOH����'HPDQG�FRQGLWLRQV��UHJXODWRU\�FRQVWUDLQWV��DQG�ODQG�SULFHV

'HPDQG�FRQGLWLRQV

LI�ZHDNHQHG LI�VWUHQJWKHQHG

KLJK VWDEOH�ODQG�SULFHV �VN\URFNHWLQJ��ODQG�SULFHV
5HJXODWRU\� �H�J���3RUW�RI�6SDLQ� �H�J���5LR�GH�-DQHLUR��,VWDQEXO�
FRQVWUDLQWV

ORZ ORZ�JURZWK� PHGLXP�JURZWK�LQ�
LQ�ODQG�SULFHV ODQG�SULFHV

�H�J���%DQJNRN��-DNDUWD�
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+RXVLQJ�VWRFN�DGMXVWPHQW�WDNHV�WLPH��WKHUHIRUH��VKRUW�WHUP�VKLIWV�LQ�GHPDQG�RU�VXSSO\�PD\�UHVXOWLQ SULFH�FKDQJHV���5HVSRQVLYHQHVV�RI�KRPHEXLOGHUV�WR�FKDQJHV�LQ�KRXVLQJ�GHPDQG��H�J��SRSXODWLRQ�JURZWK��LV�GHWHUPLQHG�E\�ODQG�XVH�UHJXODWLRQV���%\�UHGXFLQJ�WKH�VXSSO\�RI�ODQG��ODQGXVH UHJXODWLRQV�FDQ�FDXVH�KRXVH�SULFHV�WR�ULVH�
���� 'HPDQG�IRU�KRXVLQJ�XQLWV�DQG�VHUYLFHV
,Q�KRXVLQJ�PDUNHW�VWXGLHV��WZR�GLIIHUHQW�PHDVXUHV�RI�KRXVLQJ�DUH�XVHG�����KRXVLQJ�XQLWV��VWRFNDQG IORZ���DQG����KRXVLQJ�VHUYLFHV���7KH�PDUNHW�IRU�KRXVLQJ�XQLWV�LV�VLPSO\�WKH�GHPDQG�IRU�DQGVXSSO\�RI�GZHOOLQJ�XQLWV�DQG�FDQ�EH�UHODWLYHO\�HDV\�WR�PHDVXUH���7KH�PDUNHW�IRU�KRXVLQJ�VHUYLFHVFRQVLGHUV�TXDOLW\�RI�KRXVLQJ�XQLWV���2QH�XQLW�RI�KRXVLQJ�VHUYLFH�LV�WKH�TXDQWLW\�RI�VHUYLFH�\LHOGHGE\�RQH�XQLW�RI�KRXVLQJ�VWRFN�SHU�XQLW�RI�WLPH����7KH�SULFH�SHU�XQLW�RI�KRXVLQJ�VHUYLFH�LV�UHQW��ZKDWFRQVXPHUV SD\�IRU�WKH�IORZ�RI�VHUYLFHV�IURP�RQH�VWDQGDUG�KRXVH�SHU�XQLW�RI�WLPH����+RXVLQJVHUYLFHV�WKHUHIRUH�WDNHV�LQWR�DFFRXQW�VL]H�RI�WKH�XQLW��VWUXFWXUDO�TXDOLW\�RI�WKH�XQLW��DQG�ORFDWLRQDODPHQLWLHV�VXFK�DV�WKH�TXDOLW\�RI�SXEOLF�VFKRROV��ORFDO�WD[HV��DQG�DFFHVV�WR�RSHQ�VSDFH�
'HPDQG IRU�KRXVLQJ�XQLWV�LV�GHWHUPLQHG�E\����HFRQRPLF�IDFWRUV�VXFK�DV�KRXVHKROG�LQFRPH�HFRQRPLF�EDVH�RI�D�ORFDO�DUHD��VDYLQJV��DQG�LQWHUHVW�UDWHV��DQG����GHPRJUDSKLF�IDFWRUV�VXFK�DV�UDWHDQG OHYHO�RI�KRXVHKROG�IRUPDWLRQ�
+RXVHKROG�LQFRPH�LV�D�VWURQJ�SUHGLFWRU�IRU�KRXVLQJ�FRQVXPSWLRQ���+RXVLQJ�GHPDQG�VWXGLHV�LQGHYHORSLQJ�FRXQWULHV�VKRZ�WKDW�KRXVLQJ�GHPDQG�LV�LQHODVWLF�ZLWK�UHVSHFW�WR�LQFRPH��)RU�UHQWHUV�LQFRPH�HODVWLFLW\�RI�GHPDQG�UDQJHV�IURP�����WR�������)RU�RZQHUV��LW�UDQJHV�IURP�����WR�����0DOSH]]L�DQG�0D\R����������$Q�LQFRPH�HODVWLFLW\�RI�GHPDQG�IRU�KRXVLQJ�RI�����PHDQV�WKDW�D����SHUFHQW�LQFUHDVH�LQ�LQFRPH�ZLOO�UHVXOW�LQ�DQ���SHUFHQW�LQFUHDVH�LQ�KRXVLQJ�FRQVXPSWLRQ�
+RXVLQJ�GHPDQG�LV�DOVR�DIIHFWHG�E\�KRXVLQJ�SULFHV���3ULFH�HODVWLFLWLHV�RI�GHPDQG�IRU�GHYHORSLQJFRXQWU\�FLWLHV�DQDO\]HG�E\�0DOSH]]L�DQG�0D\R��������UDQJH�IURP������WR�������0DOSH]]L�DQG0D\R���������:KHQ�KRXVLQJ�SULFHV�DUH�KLJK��HIIHFWLYH�GHPDQG�IRU�KRXVLQJ�GHFUHDVHV���3ULFHG�RXWRI WKH�IRUPDO�KRXVLQJ�PDUNHW��PDQ\�ORZHU�LQFRPH�KRXVHKROGV�LQ�WKH�GHYHORSLQJ�ZRUOG�XQGHUWDNHLQIRUPDO�KRPH�EXLOGLQJ�DFWLYLWLHV�
'HPDQG IRU�WKH�W\SH�DQG�TXDOLW\�RI�KRXVLQJ��UDWKHU�WKDQ�VLPSO\�TXDQWLW\��LV�KDUGHU�WR�IRUHFDVW���,WLV GHWHUPLQHG�E\�OLIH�F\FOH�DQG�GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�KRXVHKROGV��ZKLFK�LQ�WXUQLQIOXHQFH�WKHLU�WDVWHV�DQG�SUHIHUHQFHV���+RXVLQJ�FRQVXPSWLRQ��IRU�H[DPSOH��LQFUHDVHV�ZLWK�DJH�DVZHOO DV�ZLWK�LQFRPH��,QFUHDVHV�LQ�KRXVHKROG�VL]H��RQ�WKH�RWKHU�KDQG��GR�QRW�VHHP�WR�LQFUHDVHKRXVLQJ FRQVXPSWLRQ�
���� 6XSSO\�RI�KRXVLQJ
+RXVLQJ�LV�VXSSOLHG�E\�WKH�SULYDWH��IRU�SURILW�DQG�QRW�IRU�SURILW��DQG�SXEOLF�VHFWRUV���7KHSHUFHQWDJH�RI�KRXVLQJ�EXLOW�E\�HDFK�YDULHV�IURP�FRXQWU\�WR�FRXQWU\���([FHSW�LQ�FHQWUDOO\�SODQQHGHFRQRPLHV��PRVW�QHZ�KRXVLQJ��IORZ��LV�VXSSOLHG�E\�WKH�SULYDWH�VHFWRU��ZLWK�RU�ZLWKRXW�SODQDSSURYDOV��



��

,Q�7ULQLGDG�DQG�7REDJR��IRU�H[DPSOH��GXULQJ������������EXLOGLQJ�SODQV��RU������XQLWV��ZHUHDSSURYHG E\�WKH�7RZQ�DQG�&RXQWU\�3ODQQLQJ�'LYLVLRQ��RXW�RI�DQ�HVWLPDWHG�������XQLWV�EXLOWGXULQJ WKDW�\HDU���6HYHQW\�HLJKW�SHUFHQW�RI�WKH�QHZ�KRXVLQJ�XQLWV�LQ������ZHUH�WKXV�FRQVWUXFWHGZLWKRXW D�SHUPLW��+RXVLQJ�EXLOW�ZLWKRXW�JRYHUQPHQW�DSSURYDOV�LV�VLJQLILFDQW�LQ�WKH�GHYHORSLQJZRUOG���7KH�81&+6�:RUOG�%DQN�+RXVLQJ�,QGLFDWRUV�'DWD��IRU�H[DPSOH��VKRZV�WKDWXQDXWKRUL]HG�KRXVLQJ�DV�D�SHUFHQW�RI�WRWDO�KRXVLQJ�VWRFN�UDQJHG�IURP���WR����SHUFHQW�LQ������LQWKH /DWLQ�$PHULFDQ�FLWLHV�LQFOXGHG�LQ�WKH�VWXG\��7KH�SHUFHQWDJH�RI�SHUPDQHQW�GZHOOLQJV�RI�WKHWRWDO�KRXVLQJ�VWRFN��RQ�WKH�RWKHU�KDQG��UDQJHG�IURP����WR����SHUFHQW�IRU�WKH�VDPH�FLWLHV�VXJJHVWLQJ�WKDW�PDQ\�RI�WKHVH�KRXVHKROGV�KDYH�PDGH�VLJQLILFDQW�LQYHVWPHQWV�LQ�WKHLU�KRXVLQJGHVSLWH�ODFNLQJ�EXLOGLQJ�SHUPLWV���:DWHU�FRQQHFWLRQ�ILJXUHV�DUH�DOVR�KLJKHU�WKDQ�ZKDW�RQH�PLJKWH[SHFW�EDVHG�RQ�SHUPLW�ILJXUHV��WDEOH����

2QH FDQ�KDUGO\�GLVFRYHU�KRXVLQJ�VXSSO\�G\QDPLFV�LQ�GHYHORSLQJ�FRXQWULHV�E\�H[DPLQLQJEXLOGLQJ�SHUPLW��IORZ��VWDWLVWLFV�DORQH�EHFDXVH�XQDXWKRUL]HG�KRXVLQJ�LV��E\�GHILQLWLRQ��QRWUHFRJQL]HG�E\�EXLOGLQJ�SHUPLW�VWDWLVWLFV���8QDXWKRUL]HG�GHYHORSPHQWV�FDQ�EH�HVWLPDWHG�DQGPRQLWRUHG�E\�H[DPLQLQJ�DHULDO�SKRWRJUDSKV��%HUWDXG����������,Q�SHUVRQ�LQWHUYLHZV�ZLWK�KRPH�EXLOGHUV�DQG�KRXVHKROGV��VHH�KRXVHKROG�VXUYH\�GLVFXVVLRQ�EHORZ��FDQ�SURYLGH�IXUWKHU�GHWDLOHGLQIRUPDWLRQ DERXW�D�UDQJH�RI�EXLOGLQJ�DFWLYLWLHV�FDUULHG�RXW�E\�GLIIHUHQW�DFWRUV�
,Q�7ULQLGDG�DQG�7REDJR��IRU�H[DPSOH��LQWHUYLHZV�ZLWK�GHYHORSHUV��EURNHUV��DQG�DSSUDLVHUV�LQ���� UHYHDOHG�WKDW�LQ�������RQO\�WKUHH�GHYHORSHUV�ZHUH�LQYROYHG�LQ�WKH�RYHUDOO�GHYHORSPHQWSURFHVV RI�EX\LQJ��VXEGLYLGLQJ�DQG�VHUYLFLQJ�WKH�ODQG��DQG�FRQVWUXFWLQJ�KRXVHV�IRU�VDOH���$QG��LQWKH SUHYLRXV����\HDU�SHULRG��WKH�SURGXFWLRQ�YROXPH�RI�WKHVH�GHYHORSHUV�DYHUDJHG�����XQLWV�SHU\HDU���:LWK�VR�IHZ�GHYHORSHUV��WKH�KRPH�EXLOGLQJ�VHFWRU�KDV�RUJDQL]HG�DURXQG�QXPHURXV�VPDOO�VFDOH FRQWUDFWRUV��PRVW�RI�ZKRP�RSHUDWH�WKURXJK�VPDOO�KRPH�EDVHG�RIILFHV�DQG�UHO\�XSRQ�FUHZVRI VHYHQ�WR�HLJKW�ZRUNHUV�IRU�VPDOO�VFDOH�FRQVWUXFWLRQ�SURMHFWV���7KH�KRXVHKROG�VXUYH\�LQ�����IRXQG WKDW�PRVW�KRXVHKROGV�EXLOG�WKHLU�KRXVHV�LQFUHPHQWDOO\�RYHU�WLPH�WKHPVHOYHV�RU�ZLWK�WKHKHOS�RI�WKHVH�VPDOO�FRQWUDFWRUV�

7DEOH����+RXVLQJ�,QGLFDWRUV�IRU�VHOHFWHG�/DWLQ�$PHULFDQ�FLWLHV�������
8QDXWKRUL]HG�

KRXVLQJ
3HUPDPQHQW�
GZHOOLQJ�XQLWV

:DWHU�
FRQQHFWLRQ

4XLWR��(FXDGRU ��� ��� ���
%RJRWD��&RORPELD �� ��� ���
.LQJVWRQ��-DPDLFD ��� ��� ���

6DQWLDJR��&KLOH ��� ��� ���
0RQWHUUH\��0H[LFR ��� ��� ���
&DUDFDV��9HQH]XHOD ��� ��� ���

5LR�GH�-DQHLUR��%UD]LO ��� ��� ���

6RXUFH��81&+6�:RUOG�%DQN�+RXVLQJ�,QGLFDWRUV�'DWDEDVH�������
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7KH GHYHORSHU�LQWHUYLHZV�IXUWKHUPRUH�UHYHDOHG��LQ�7ULQLGDG�DQG�7REDJR��D�SHUFHSWLRQ�RI³VN\URFNHWLQJ´�ODQG�SULFHV�EHWZHHQ�WKH�PLG�����V�DQG�WKH�PLG�����V�DQG�VWDELOL]DWLRQDIWHUZDUGV���7KH�EXLOGLQJ�FRPPXQLW\�WKXV�DFFXUDWHO\�UHFRJQL]HG�WKDW�ODQG�PDUNHWV�DUH�QRWLPPXQH�WR�WKH�FRQWUDFWLRQ�FDXVHG�E\�WKH�HFRQRPLF�UHFHVVLRQ�LQ�WKH�����V�QDWLRQZLGH�DQG�VFDOHGGRZQ WKHLU�DFWLYLWLHV�VLJQLILFDQWO\�ZLWK�H[SHFWDWLRQV�RI�ZHDN�KRXVLQJ�GHPDQG�LQ�WKH�ODWH�����VDQG HDUO\�����V���6XFK�SHUFHSWLRQV�DQG�WKHLU�OLNHO\�LPSDFW�RQ�ODQG�DQG�KRXVLQJ�PDUNHWV�FDQ�RQO\EH GLVFRYHUHG�E\�SHUVRQDO�LQWHUYLHZV�ZLWK�GHYHORSHUV�DQG�KRXVHKROG�VXUYH\V�
,Q�VXPPDU\��GHWDLOHG�FDVH�VWXGLHV�VKRZ�WKDW�VWDQGDUG�SULFH�WKHRU\�FXUUHQWO\�GRHV�QRW�DFFRXQW�IRUVHYHUDO PDMRU�IDFWRUV�WKDW�DIIHFW�ODQG�DQG�KRXVLQJ�SULFHV�����WUDQVDFWLRQ�FRVWV��LQFOXGLQJLQIRUPDWLRQ FRVWV�DERXW�SURSHUW\�WLWOHV��LQIRUPDWLRQ�RQ�VWUXFWXUDO�DQG�QHLJKERUKRRGFKDUDFWHULVWLFV�RI�XQLWV��DQG�QHJRWLDWLRQ�FRVWV�LQ�WUDQVDFWLRQV������ODQG�XVH�DQG�EXLOGLQJUHJXODWLRQV��DQG����RZQHUVKLS�VWUXFWXUH���7KH�LPSRUWDQFH�RI�WKHVH�IDFWRUV�LV�HYLGHQW�LQ�GHYHORSLQJFRXQWULHV�ZKHUH�FRQVXPHUV�DQG�VXSSOLHUV�XQGHUWDNH�WUDQVDFWLRQV�ZLWKRXW�DGHTXDWH�LQIRUPDWLRQDERXW PDUNHW�IXQGDPHQWDOV��ZKHUH�RXWGDWHG�ODQG�XVH�DQG�EXLOGLQJ�UHJXODWLRQV�DUH�LJQRUHG�E\PRVW KRXVHKROGV�LQ�KRPH�EXLOGLQJ��DQG�ZKHUH�D�UDQJH�RI�FODLPV�WR�ODQG�KDV�HYROYHG�RYHU�WLPHWKDW�PDNHV�RZQHUVKLS�FODULILFDWLRQ�D�FRPSOH[�HQGHDYRU�
5HFHQW�H[WHQVLRQV�WR�PLFURHFRQRPLF�WKHRU\��UHFRJQL]LQJ�WUDQVDFWLRQ�FRVWV�LQ�ODQG�DQG�KRXVLQJPDUNHWV��VKRZ�WKDW�PDUNHW�DFWRUV�IUHTXHQWO\�GHYHORS�D�UDQJH�RI�DUUDQJHPHQWV�WKDW�KHOS�WKHPUHGXFH WUDQVDFWLRQ�FRVWV��3DPXN���������7KH�HPHUJHQFH��SHUVLVWHQFH��DQG�FKDQJH�RI�LQVWLWXWLRQVWKDW�UHVSRQG�WR�WKHVH�WUDQVDFWLRQ�FRVWV�UHTXLUH�DQ�LQ�GHSWK�XQGHUVWDQGLQJ�RI�WKH�EHKDYLRU�RIPDUNHW�DFWRUV�
�� /DQG�DQG�+RXVLQJ�0DUNHW�,QIRUPDWLRQ�6RXUFHV
8S�WR�GDWH�DQG�DFFXUDWH�ODQG�DQG�KRXVLQJ�PDUNHW�LQIRUPDWLRQ�LV�FHQWUDO�IRU�LQIRUPHG�SXEOLF�DQGSULYDWH�VHFWRU�GHFLVLRQ�PDNLQJ���)RU�SXEOLF�VHFWRU�SODQQHUV��LW�LV�WKH�IRXQGDWLRQ�IRU�HYDOXDWLQJDOWHUQDWLYH�GHYHORSPHQW�VFHQDULRV���)RU�SULYDWH�VHFWRU�GHYHORSHUV��LW�HQDEOHV�UDWLRQDO�GHFLVLRQPDNLQJ�LQ�WKH�UHDO�HVWDWH�VHFWRU���5HOLDEOH�DQG�HDV\�WR�XVH�ODQG�DQG�KRXVLQJ�PDUNHW�LQIRUPDWLRQKHOSV�FRQVXPHUV�PDNH�LQIRUPHG�GHFLVLRQV�DERXW�WKHLU�WUDQVDFWLRQV�DV�ZHOO���'DWD�FROOHFWLRQ�DQDO\VLV��DQG�UHSRUWLQJ�DUH�H[SHQVLYH�DFWLYLWLHV�EXW�DUH�QHFHVVDU\�IRU�WKH�LPSOHPHQWDWLRQ�RIJRYHUQPHQW�SURJUDPV���0XFK�RI�WKLV�LQIRUPDWLRQ��KRZHYHU��LV�JDWKHUHG��DQDO\]HG��DQG�UHSRUWHGE\�SXEOLF�DJHQFLHV�LQ�D�GLVMRLQWHG�IDVKLRQ���)LJXUH���VKRZV�D�UDQJH�RI�LQIRUPDWLRQ�VRXUFHV�IRUODQG�DQG�KRXVLQJ�PDUNHW�VWXGLHV���$�JRRG�XUEDQ�SODQQHU�VKRXOG�EH�DEOH�WR�SLHFH�WRJHWKHU�GDWDIURP YDULRXV�VRXUFHV�DQG�SUHVHQW�LW�WR�SXEOLF�DQG�SULYDWH�VHFWRU�DFWRUV�LQ�ODQG�DQG�KRXVLQJPDUNHWV�



��

���� 6HFRQGDU\�GDWD�VRXUFHV
1DWLRQDO�FHQVXV�LQIRUPDWLRQ�RQ�SRSXODWLRQ�DQG�KRXVLQJ�LV�XVXDOO\�DQ�H[FHOOHQW�VHFRQGDU\�GDWDVRXUFH IRU�XUEDQ�SODQQHUV�DQG�UHDO�HVWDWH�LQYHVWRUV��EXW�XQIRUWXQDWHO\�WKH�TXDOLW\�RI�UHSRUWLQJYDULHV�IURP�FRXQWU\�WR�FRXQWU\���2QH�RI�WKH�PRVW�H[WHQVLYH�UHSRUWLQJV�RI�GHFHQQLDO�FHQVXVLQIRUPDWLRQ LV�LQ�WKH�8QLWHG�6WDWHV���7KH�&HQVXV�%XUHDX�SXEOLVKHV�QXPHURXV�XVHIXO�WDEOHV�DW�WKHFHQVXV�WUDFW�OHYHO�EDVHG�RQ�D�����SHUFHQW�FRXQW�DQG�VDPSOH�GDWDVHWV��67)�$�DQG�67)�$�UHVSHFWLYHO\���SURYLGLQJ�D�YHU\�SRZHUIXO�DQDO\WLFDO�WRRO�IRU�XUEDQ�SODQQHUV��ZZZ�FHQVXV�JRY��6LPSOH�FDOFXODWLRQV�FDQ�EH�XQGHUWDNHQ�XVLQJ�WKHVH�SXEOLVKHG�WDEOHV�VXFK�DV�FDOFXODWLQJ�VLPSOHSHUFHQWDJH�FKDQJHV�RYHU�WLPH��FRPSDULQJ�UDWLRV�RYHU�WLPH��DQG�FRPSXWLQJ�SHUFHQWLOHV��TXLQWLOHV�DQG GHFLOHV�IURP�SXEOLVKHG�JURXSHG�GDWD�
1DWLRQDO�FHQVXV�SXEOLFDWLRQV�EDVHG�RQ�WKH�GHFHQQLDO�FHQVXV�DUH�HVSHFLDOO\�XVHIXO�IRU�GHVFULELQJSRSXODWLRQ�DQG�KRXVLQJ�WUHQGV�LQ�VPDOO�DUHDV��DW�WKH�FHQVXV�WUDFW�RU�HQXPHUDWLRQ�GLVWULFW�OHYHO��EXW DUH�OHVV�XVHIXO�LQ�GHSLFWLQJ�KRXVLQJ�FRQGLWLRQV�LQ�UDSLGO\�FKDQJLQJ�FLWLHV�VLQFH�GHFHQQLDOFHQVXV LQIRUPDWLRQ�PD\�TXLFNO\�EHFRPH�RXWGDWHG���)RU�XS�WR�GDWH�DQG�IDU�PRUH�GHWDLOHGLQIRUPDWLRQ� VSHFLDOL]HG�VXUYH\V�PXVW�EH�XQGHUWDNHQ�
:LWK�FHQVXV�LQIRUPDWLRQ�RQ�SRSXODWLRQ�DQG�KRXVLQJ��LI�DYDLODEOH��VLPSOH�LQGLFDWRUV�FDQ�EHFRQVWUXFWHG�WR�WUDFN�WKH�SHUIRUPDQFH�RI�ODQG�DQG�KRXVLQJ�PDUNHWV�RYHU�WLPH�
7KH +RXVLQJ�,QGLFDWRUV�3URJUDP�RI�WKH�:RUOG�%DQN��������LGHQWLILHG�QHDUO\�IRUW\�VLPSOHLQGLFDWRUV�WR�JDXJH�WKH�SHUIRUPDQFH�RI�WKH�KRXVLQJ�PDUNHW���6XPPDU\�VWDWLVWLFV�IRU�WKHVHLQGLFDWRUV�IRU�VHOHFWHG�/DWLQ�$PHULFDQ�DQG�&DULEEHDQ�FLWLHV�DUH�VKRZQ�LQ�WDEOH�����6HOHFWLQGLFDWRU�GHILQLWLRQV�DUH�SURYLGHG�LQ�WDEOH�����6XFK�LQGLFDWRUV�DUH�HVSHFLDOO\�XVHIXO�IRU�FURVV�QDWLRQDO�FRPSDULVRQV�LQ�WKH�UHJLRQ�DQG�FURVV�FLW\�FRPSDULVRQV�LQ�HDFK�QDWLRQ�

)LJXUH����.H\�/DQG�DQG�+RXVLQJ�0DUNHW�,QIRUPDWLRQ�6RXUFHV

&HQVXV�'DWD�
$QDO\VLV /DQG�3ULFH�6XUYH\ +RXVHKROG�6XUYH\

'HYHORSHU�
,QWHUYLHZV

$QDO\VLV�RI�$HULDO�
3KRWRV

+RXVLQJ�'HPDQG
���KRXVHKROG�LQFRPH [ [

���KRXVHKROG�GHPRJUDSKLFV [ [
���KRXVHKROG�RSLQLRQV�SUHIHUHQFHV [

+RXVLQJ�6XSSO\
���KRXVLQJ�VWRFN��TXDQWLW\� [

���QHZ�FRQVWUXFWLRQ�	�UHKDE [

���KRXVLQJ�TXDOLW\ [ [

/DQG�&RQYHUVLRQ
����IURP�DJULFXOWXUDO�WR�XUEDQ�XVH [ [
����LQIRUPDO�KRXVLQJ�VHWWOHPHQWV [ [

7HQXUH�2ZQHUVKLS
����/DQG [ [

����+RXVLQJ [ [

/DQG�9DOXHV�3ULFHV [ [

+RXVLQJ�9DOXHV�3ULFHV [ [ [
/DQG�8VH [
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$IIRUGDELOLW\��IRU�H[DPSOH��LV�GHILQHG�DV�WKH�UDWLR�RI�PHGLDQ�KRXVH�SULFH�WR�PHGLDQ�LQFRPH���$KLJK YDOXH�IRU�WKLV�LQGLFDWRU��JUHDWHU�WKDQ�WKUHH��LQGLFDWHV�WKDW�KRXVLQJ�LV�WRR�H[SHQVLYH�IRU�DPDMRULW\�RI�KRXVHKROGV���/DQG�GHYHORSPHQW�PXOWLSOLHU�LV�DQRWKHU�XVHIXO�LQGLFDWRU�WKDW�PHDVXUHVWKH SUHPLXP�IRU�SURYLGLQJ�LQIUDVWUXFWXUH�DQG�FRQYHUWLQJ�UDZ�ODQG�WR�UHVLGHQWLDO�XVH�RQ�WKH�XUEDQIULQJH���,W�LV�GHILQHG�DV�WKH�UDWLR�RI�WKH�PHGLDQ�ODQG�SULFH�RI�D�GHYHORSHG�SORW�DW�WKH�XUEDQ�IULQJHLQ D�W\SLFDO�VXEGLYLVLRQ�DQG�WKH�PHGLDQ�SULFH�RI�UDZ��XQGHYHORSHG�ODQG�LQ�DQ�DUHD�FXUUHQWO\�EHLQJGHYHORSHG���$�KLJK�YDOXH�IRU�WKLV�LQGLFDWRU�ZRXOG�LQGLFDWH�WKH�SUHVHQFH�RI�ODQG�VXSSO\�UHVWULFWLRQV�KLJK UHJXODWRU\�FRQVWUDLQWV��

7DEOH����+RXVLQJ�,QGLFDWRUV�IRU�VHOHFWHG�/DWLQ�$PHULFDQ�FLWLHV�������

*13�SF�����
1HZ�KRXVHKROG�

IRUPDWLRQ
+RXVH�SULFH�WR�
LQFRPH�UDWLR

/DQG�
GHYHORSPHQW�

PXOWLSOLHU
4XLWR��(FXDGRU ������ �� ���� ����

%RJRWD��&RORPELD ������ �� Q�D ����
.LQJVWRQ��-DPDLFD ������ �� ���� ����

6DQWLDJR��&KLOH ������ �� ���� ����
0RQWHUUH\��0H[LFR ������ �� ���� ����
&DUDFDV��9HQH]XHOD ������ �� ���� Q�D

5LR�GH�-DQHLUR��%UD]LO ������ �� ���� �����

6RXUFH��81&+6�:RUOG�%DQN�+RXVLQJ�,QGLFDWRUV�'DWDEDVH�������
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���� 3ULPDU\�GDWD�VRXUFHV
:KHQ�VHFRQGDU\�GDWD�VRXUFHV�DUH�LQDGHTXDWH�WR�DQVZHU�TXHVWLRQV�DW�KDQG��SULPDU\�GDWD�VKRXOG�EHFROOHFWHG���)LUVW�KDQG�LQIRUPDWLRQ�RQ�ODQG�DQG�KRXVLQJ�PDUNHWV�LQ�GHYHORSLQJ�FRXQWULHV�FDQ�EHJDWKHUHG�E\�ODQG�SULFH�VXUYH\V��'RZDOO��������KRXVHKROG�VXUYH\V��GLVFXVVHG�EHORZ���DHULDOSKRWRJUDSK\�LQWHUSUHWDWLRQ��DQG�LQWHUYLHZV�ZLWK�GHYHORSHUV���)LQH�WXQHG�ODQG�DQG�KRXVLQJPDUNHWV�UHVHDUFK�DOVR�UHTXLUHV�GDWD�WKDW�FDQ�EH�DJJUHJDWHG�DW�GLIIHUHQW�JHRJUDSKLF�OHYHOV��H�J��QHLJKERUKRRGV��SODQQLQJ�DUHDV��UHDO�HVWDWH�PDUNHW�]RQHV��GHSHQGLQJ�RQ�VSHFLILF�DQDO\VLV�QHHGV�)DU EHWWHU�DQDO\WLFDO�SRZHU�FDQ�EH�DFKLHYHG�E\�XVLQJ�GLVDJJUHJDWHG�GDWD�DQG�DJJUHJDWLQJ�LW�IRUDQDO\VLV�DW�ODUJHU�JHRJUDSKLF�OHYHOV�WR�SURYLGH�FRQWH[W�
�� /DQG�3ULFH�6XUYH\V
)RU�D�FRPSOHWH�GLVFXVVLRQ�RI�WKH�ODQG�SULFH�VXUYH\�PHWKRGRORJ\�VHH�'RZDOO����������8VLQJ�WKLVPHWKRGRORJ\��ZH�GHVLJQHG�DQG�LPSOHPHQWHG�D�ODQG�SULFH�VXUYH\�LQ�WKH�(DVW�:HVW�&RUULGRU�RI7ULQLGDG�LQ�������ILJXUH�����DQG�H[DPLQHG�ODQG�SULFH�FKDQJHV�DQG�ODQG�FRQYHUVLRQ�SDWWHUQVEHWZHHQ������DQG�������3DPXN�DQG�'RZDOO���������:H�IRXQG�WKDW�UHDO��LQIODWLRQ�DGMXVWHG��ODQGSULFHV�KDYH�JHQHUDOO\�UHPDLQHG�VWDEOH�DQG�KDYH�HYHQ�GHFOLQHG�EHWZHHQ������DQG�������ILJXUH����6WDEOH��UDWKHU�WKDQ�VN\URFNHWLQJ��ODQG�SULFHV�GXULQJ�WKLV�SHULRG��KRZHYHU��DSSHDU�WR�EH�PRUH�RI�DUHIOHFWLRQ�RI�ZHDN�HFRQRPLF�FRQGLWLRQV��DQG�VKRXOG�EH�FRQVLGHUHG�WHPSRUDU\�GXH�WR�WKH�SUHVHQFHRI FXPEHUVRPH�ODQG�WUDQVIHU�SURFHVVHV�DQG�DQ�XQFHUWDLQ�EXLOGLQJ�SHUPLW�DSSURYDO�SURFHVV�

7DEOH����6HOHFW�/DQG�DQG�+RXVLQJ�,QGLFDWRUV��81&+6�DQG�WKH�:RUOG�%DQN�������
��� +RXVH�SULFH�WR�LQFRPH�UDWLR��UDWLR�RI�WKH�PHGLDQ�SULFH�RI�D�GZHOOLQJ�XQLW�DQG�WKH�PHGLDQDQQXDO�KRXVHKROG�LQFRPH��� 1HZ�KRXVHKROG�IRUPDWLRQ��DQQXDO�SHUFHQWDJH�LQFUHDVH�LQ�WKH�QXPEHU�RI�QHZ�KRXVHKROGV��� 3HUPDQHQW�GZHOOLQJ�XQLWV��SHUFHQWDJH�RI�GZHOOLQJ�XQLWV�ZKLFK�DUH�OLNHO\�WR�ODVW�WZHQW\\HDUV�RU�PRUH�JLYHQ�QRUPDO�PDLQWHQDQFH�DQG�UHSDLU��WDNLQJ�LQWR�DFFRXQW�ORFDWLRQDO�DQGHQYLURQPHQWDO�KD]DUGV��H�J���IORRGV��W\SKRRQV��PXGVOLGHV��HDUWKTXDNHV����� :DWHU�FRQQHFWLRQ��SHUFHQWDJH�RI�GZHOOLQJ�XQLWV�ZLWK�D�ZDWHU�FRQQHFWLRQ�LQ�WKH�SORW�WKH\RFFXS\���� 8QDXWKRUL]HG�KRXVLQJ��SHUFHQWDJH�RI�WKH�WRWDO�KRXVLQJ�VWRFN�LQ�WKH�XUEDQ�DUHD�ZKLFK�LVQRW�LQ�FRPSOLDQFH�ZLWK�FXUUHQW�UHJXODWLRQV��� 3HUVRQV�SHU�URRP��UDWLR�EHWZHHQ�WKH�PHGLDQ�QXPEHU�RI�SHUVRQV�LQ�D�GZHOOLQJ�XQLW�DQG�WKHPHGLDQ�QXPEHU�RI�URRPV�LQ�D�GZHOOLQJ�XQLW���� +RXVLQJ�SURGXFWLRQ��QHW�QXPEHU�RI�XQLWV�SURGXFHG��XQLWV�SURGXFHG�PLQXV�XQLWVGHPROLVKHG��LQ�ERWK�WKH�IRUPDO�DQG�LQIRUPDO�VHFWRUV�ODVW�\HDU�SHU������SRSXODWLRQ��� /DQG�GHYHORSPHQW�PXOWLSOLHU��UDWLR�EHWZHHQ�WKH�PHGLDQ�ODQG�SULFH�RI�D�GHYHORSHG�SORW�DWWKH�XUEDQ�IULQJH�LQ�D�W\SLFDO�VXEGLYLVLRQ�DQG�WKH�PHGLDQ�SULFH�RI�UDZ��XQGHYHORSHG�ODQG�LQ�DQDUHD�FXUUHQWO\�EHLQJ�GHYHORSHG���� ,QGXVWULDO�FRQFHQWUDWLRQ��SHUFHQWDJH�RI�QHZ�IRUPDO�VHFWRU�KRXVLQJ�XQLWV�SODFHG�RQ�WKHPDUNHW�E\�WKH�ILYH�ODUJHVW�GHYHORSHUV��HLWKHU�SULYDWH�RU�SXEOLF��ODVW�\HDU����3URSHUW\�WD[�UHFHLSWV��SHUFHQWDJH�RI�SURSHUW\�WD[�UHFHLSWV�LQ�WKH�ORFDO�JRYHUQPHQW�EXGJHW
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� )LJXUH��

�� +RXVHKROG�6XUYH\�'HVLJQ�0HWKRGV
8QGHUWDNLQJ�DQ\�PHDQLQJIXO�DQDO\VLV�RI�UHVLGHQWLDO�GHYHORSPHQW�SURFHVVHV��SUHGLFWLQJ�IXWXUHWUHQGV� DQG�VLPXODWLQJ�DOWHUQDWLYH�GHYHORSPHQW�VFHQDULRV�ILUVW�UHTXLUHV�D�VRXQG�GDWDEDVH��ZKLFKFDQ EHVW�EH�JDWKHUHG�E\�LPSOHPHQWLQJ�VXUYH\V���,Q�7ULQLGDG�DQG�7REDJR��IRU�H[DPSOH��WKHSXUSRVH�RI�WKH�KRXVHKROG�VXUYH\�ZDV�WR�JDWKHU�LQIRUPDWLRQ�RQ�KRXVHKROG�FKDUDFWHULVWLFV��KRXVLQJFRQGLWLRQV��DFFHVV�WR�ODQG��KRXVLQJ�FRQVWUXFWLRQ�DQG�LQYHVWPHQW��KRXVLQJ�ILQDQFH��FRPPXQLW\SDUWLFLSDWLRQ��DQG�UHQWDO�KRXVLQJ���7KH�LQIRUPDWLRQ�JDWKHUHG�WKURXJK�WKH�TXHVWLRQQDLUH�ZDVLPSRUWDQW�WR�XQGHUVWDQGLQJ�KRXVLQJ�FRQVXPSWLRQ�SDWWHUQV�DQG�WKH�GLIIHUHQW�³SDWKV�WR�KRXVLQJ´XVHG E\�KRXVHKROGV�
$SDUW IURP�WKH�GHFHQQLDO�SRSXODWLRQ�DQG�KRXVLQJ�FHQVXV�DQG�OLPLWHG�VFRSH�VXUYH\V��QRFRPSUHKHQVLYH�KRXVLQJ�VXUYH\V�KDG�EHHQ�FRQGXFWHG�LQ�7ULQLGDG�DQG�7REDJR¶V�KLVWRU\��PDNLQJWKH �����HIIRUW�WR�FROOHFW�WKLV�EDVHOLQH�GDWD�HYHQ�PRUH�YDOXDEOH���:LWK�DQ�REMHFWLYH�WR�GHSLFWKRXVLQJ FRQGLWLRQV�DQG�SURGXFWLRQ�SURFHVVHV�QDWLRQZLGH��WKH�TXHVWLRQQDLUH�ZDV�GLYLGHG�LQWRWKUHH PDLQ�SDUWV�����KRXVHKROG�FRPSRVLWLRQ�����KRXVLQJ�TXDOLW\��DQG����DFTXLVLWLRQ�DQG�ILQDQFH�RIKRXVLQJ E\�RZQHUV�DQG�UHQWHUV���,Q�DGGLWLRQ��LW�FRQWDLQHG�VHFWLRQV�RQ�PDUNHW�LQWHUPHGLDULHV�VRXUFHV RI�LQIRUPDWLRQ�RQ�ORFDWLQJ�KRXVLQJ��QHLJKERUKRRG�FKDUDFWHULVWLFV�DQG�DFFHVVLELOLW\�RSLQLRQV�DERXW�WKH�KRXVH�DQG�WKH�QHLJKERUKRRG��DQG�LQVWLWXWLRQDO�DQG�FRPPXQLW\�VXSSRUW�
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� )LJXUH��

���� 'HILQLQJ�WKH�VDPSOH�VL]H
2QH RI�WKH�EDVLF�GHFLVLRQV�LQ�GHYHORSLQJ�VXUYH\�SODQV�LV�WR�GHWHUPLQH�WKH�DSSURSULDWH�VL]H�RI�WKHVDPSOH���7KH�PDLQ�REMHFWLYH�LV�WR�KDYH�D�ODUJH�HQRXJK�VDPSOH�WR�DOORZ�UHDFKLQJ�UHOLDEOHFRQFOXVLRQV�XVLQJ�VXUYH\�UHVXOWV��DQG�DW�WKH�VDPH�WLPH�WR�KDYH�D�VDPSOH�DV�VPDOO�DV�SRVVLEOH�WRHFRQRPL]H RQ�VXUYH\�LPSOHPHQWDWLRQ�FRVWV���2QH�FDQ�UHIHU�WR�D�WDEOH�RI�VDPSOLQJ�HUURUV��WDEOH���WR GHWHUPLQH�VDPSOH�VL]HV�DSSURSULDWH�IRU�FRPSXWLQJ�VDPSOH�VWDWLVWLFV�VXFK�DV�SHUFHQWDJHV���7KHDQDO\VW�QHHGV�WR�GHFLGH�WKH�OHYHO�RI�HUURU�WKDW�FDQ�UHDVRQDEO\�EH�WROHUDWHG�JLYHQ�SURMHFW�EXGJHWFRQVWUDLQWV �VHH�HVWLPDWLRQ�RI�VXUYH\�FRVWV�EHORZ����7KHQ��D�VDPSOH�VL]H�IURP�VWDQGDUG�WDEOHV�RIVDPSOLQJ�HUURUV�FDQ�HDVLO\�EH�DGRSWHG�
7KHUH LV�DOVR�D�FRPPRQ�UXOH�RI�WKXPE�DSSURDFK�IUHTXHQWO\�XVHG�LQ�FURVV�VHFWLRQ�VXUYH\V��ZKLFKLV FDOOHG�WKH�FUXFLDO�VXEJURXS�PHWKRG���7KLV�DSSURDFK�UHTXLUHV�WKDW�WKH�DQDO\VW�GHFLGH�RQ�WKHPLQLPXP�QXPEHU�RI�YDOLG�UHVSRQVHV�UHTXLUHG�IRU�UHDVRQDEO\�DFFXUDWH�VWDWLVWLFV�IRU�D�FUXFLDOVXEJURXS��H�J���UHQWHUV��RZQHUV��KRXVHKROGV�EHORZ�WKH�SRYHUW\�OLQH��

3HUFHQW�FKDQJH�RI�UHDO�ODQG�SULFHV

�/HVV�WKDQ�]HUR�SHUFHQW

�=HUR�WR����SHUFHQW

����WR����SHUFHQW

�*UHDWHU�WKDQ����SHUFHQW .LORPHWHUV

���
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���� 7KH�VDPSOLQJ�IUDPH
2EWDLQLQJ�D�JRRG�VDPSOLQJ�IUDPH��DQG�DGRSWLQJ�PHWKRGV�WR�UHPHG\�DQ\�GHILFLHQFLHV�SUHVHQW�LQ�LW�DUH FULWLFDO�FRPSRQHQWV�RI�JRRG�VXUYH\�GHVLJQ���$�GHVLUHG�VDPSOLQJ�IUDPH�LV�RQH�FRQWDLQLQJ�DQDFWXDO�OLVW�RI�HOHPHQWV�WR�EH�VDPSOHG��H�J���KRXVHKROGV��ZKHUH�HDFK�HOHPHQW�DSSHDUV�DW�OHDVW�RQFHDQG QRW�PRUH�WKDQ�RQFH���$QRWKHU�GHVLUDEOH�TXDOLW\�RI�WKH�VDPSOLQJ�IUDPH�LV�HDV\�LGHQWLILFDWLRQ�RIHDFK�HOHPHQW�DORQJ�D�VHULHV�RI�YDULDEOHV�LPSRUWDQW�LQ�WKH�VWXG\��H�J���ODQG�WHQXUH�VWDWXV�RIKRXVHKROGV��
0DQ\�FRXQWULHV�XQGHUWDNH�DQQXDO�RU�TXDUWHUO\�VPDOO�VDPSOH�VXUYH\V�WKDW�JDWKHU�LQIRUPDWLRQ�RQLQFRPH�DQG�HPSOR\PHQW�EHFDXVH�GHFHQQLDO�FHQVXV�GDWD�TXLFNO\�EHFRPHV�RXWGDWHG�DQG�EHFRPHVOHVV�XVHIXO�IRU�WKH�LPSOHPHQWDWLRQ�RI�JRYHUQPHQW�SURJUDPV�ZKHUH�FXUUHQW�LQFRPH�GDWD�LV�QHHGHG�7KH &XUUHQW�3RSXODWLRQ�6XUYH\��&36��LQ�WKH�8QLWHG�6WDWHV�LV�D�JRRG�H[DPSOH���,W�LV�D�PRQWKO\VXUYH\�RI�DERXW��������KRXVHKROGV�FRQGXFWHG�E\�WKH�%XUHDX�RI�WKH�&HQVXV�IRU�WKH�%XUHDX�RI/DERU�6WDWLVWLFV���,W�LV�WKH�SULPDU\�VRXUFH�RI�GDWD�IRU�ODERU�IRUFH�FKDUDFWHULVWLFV�RI�WKH�8�6�SRSXODWLRQ��ZZZ�FHQVXV�JRY��
,Q�WKH�FDVH�RI�7ULQLGDG�DQG�7REDJR��WKH�&RQWLQXRXV�6DPSOH�6XUYH\�RI�3RSXODWLRQ��&663��8QLW�RIWKH &HQWUDO�6WDWLVWLFDO�2IILFH��&62��XQGHUWDNHV�TXDUWHUO\�VXUYH\V�WKDW�IRFXV�RQ�ODERU�IRUFHFKDUDFWHULVWLFV��&663�KDG�EHHQ�PDQDJLQJ�WKH�LPSOHPHQWDWLRQ�RI�D�PXOWLSXUSRVH�KRXVHKROGVXUYH\�VLQFH�������WKHUHIRUH�LW�KDG�DQ�XS�WR�GDWH�DQG�UHOLDEOH�VDPSOLQJ�IUDPH�DQG�IDLUO\�GHWDLOHGPDSV�WR�ORFDWH�KRXVHKROGV�LQ�WKH�ILHOG���7KH�OLVW�RI�KRXVHKROGV�URXWLQHO\�XSGDWHG�E\�WKH�&663VHUYHG DV�RXU�VDPSOLQJ�IUDPH�
���� 6DPSOLQJ�VWUDWHJ\
2QFH WKH�VDPSOLQJ�IUDPH�LV�LGHQWLILHG��WKH�DQDO\VW�QHHGV�WR�VHOHFW�D�VWUDWHJ\�IRU�GUDZLQJ�WKHVDPSOH���7ZR�PDMRU�VWUDWHJLHV�LQ�VDPSOLQJ�DUH�SUREDELOLW\�DQG�QRQSUREDELOLW\�VDPSOLQJ�3UREDELOLW\�VDPSOLQJ�DSSURDFKHV�HQDEOH�WKH�XVH�RI�SUREDELOLW\�WKHRU\�WR�PDNH�LQIHUHQFHV�IURPVDPSOH�GDWD�WR�WKH�XQLYHUVH�DQG�WKHUHIRUH�DUH�PXFK�PRUH�SRZHUIXO���$PRQJ�SUREDELOLW\�VDPSOHV�
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WKHUH�DUH�D�YDULHW\�RI�DSSURDFKHV�WKDW�FDQ�EH�DGRSWHG�VXFK�DV�FOXVWHULQJ��PXOWLVWDJH�VDPSOLQJ�VWUDWLILFDWLRQ��DQG�FRQWUROOHG�VHOHFWLRQ��.LVK�������/DQVLQJ�DQG�0RUJDQ�������)RZOHU�������
,Q�WKH�FDVH�RI�7ULQLGDG�DQG�7REDJR��ZH�XVHG�D�VWUDWLILHG�PXOWLVWDJH�VDPSOH�VHOHFWLRQ�SURFHGXUH�)RU�RXU�RZQ�VDPSOH�VWUDWLILFDWLRQ�SXUSRVHV��ZH�GHFLGHG�WR�GHILQH�VL[�QHZ�JHRJUDSKLF�UHJLRQV�FDOOHG�GRPDLQV��VWUDWDV����7KHVH�GRPDLQV�HPHUJHG�IROORZLQJ�RXU�H[WHQVLYH�GLVFXVVLRQV�ZLWKXUEDQ SODQQHUV��FHQVXV�EXUHDX�RIILFLDOV��DQG�KXPDQ�VHWWOHPHQW�FRQVXOWDQWV���7KH�VDPSOH�ZDVGUDZQ IURP�WKHVH�VL[�GRPDLQV��7KH�JHRJUDSKLF�FDWHJRUL]DWLRQ�RI�7ULQLGDG�DQG�7REDJR�LQWR�WKHVHGRPDLQV�ZDV�PRUH�WKDQ�D�WHFKQLTXH�XVHG�LQ�VDPSOLQJ�IRU�WKH�VXUYH\��EXW�KDG�DQDO\WLFDOLPSRUWDQFH�LQ�RXU�ODQG�DQG�KRXVLQJ�PDUNHW�VWXG\���7KH�VL[�JHRJUDSKLF�UHJLRQV�ZHUH�HDFKUHODWLYHO\�KRPRJHQHRXV�EXW�GLIIHUHG�IURP�HDFK�RWKHU�LQ�WHUPV�RI�HWKQLF�DQG�VRFLR�HFRQRPLFFKDUDFWHULVWLFV�RI�WKH�SRSXODWLRQ��HFRQRPLF�EDVH��DQG�KLVWRULFDO�EDFNJURXQG���7KH�VL[�GRPDLQVZHUH� ���(DVW�:HVW�&RUULGRU��&DSLWDO�UHJLRQ������:HVWHUQ�&DURQL��VXJDU�UHJLRQ������6DQ�)HUQDQGR�RLO UHJLRQ������VHFRQGDU\�WRZQV�����UXUDO�7ULQLGDG��DQG����7REDJR���:H�H[SHFWHG�WR�REVHUYHGLVWLQFW�VHWWOHPHQW�SDWWHUQV�LQ�HDFK�RI�WKHVH�UHJLRQV�WR�HQDEOH�D�ULFK�FRPSDUDWLYH�DQDO\VLV�RI�ODQGWHQXUH�DQG�KRXVLQJ�FRQGLWLRQV�LQ�WKH�FRXQWU\�
7KH XVH�RI�RXU�RZQ�GRPDLQV�PHDQW�GHYLDWLQJ�VOLJKWO\�IURP�&663¶V�VWDQGDUG�VDPSOH�VHOHFWLRQPHWKRG�VLQFH�&663�ZDV�XVLQJ�QLQH�GRPDLQV�WKDW�FRUUHVSRQGHG�WR�DGPLQLVWUDWLYH�GLYLVLRQV�LQ�WKHFRXQWU\���+RZHYHU��RXU�PXOWLVWDJH�VDPSOH�VHOHFWLRQ�SURFHGXUHV�ZHUH�VLPLODU��7KH�SULPDU\VDPSOH�XQLW�XVHG�ZDV�WKH�HQXPHUDWLRQ�GLVWULFW��(G���WKH�VPDOOHVW�JHRJUDSKLF�XQLW�LQWR�ZKLFK�WKHFRXQWU\�LV�GLYLGHG�IRU�WKH�SXUSRVHV�RI�WKH�QDWLRQDO�GHFHQQLDO�FHQVXV���&62�KDG�GHILQHG�(GV�WR�ILWZLWKLQ�VSHFLILF�QDWXUDO�ERXQGDULHV�DQG�WR�FRPSULVH�DERXW�����WR�����KRXVHKROGV�LQ�XUEDQ�DQGEXLOW�XS�DUHDV�DQG�DSSUR[LPDWHO\�����KRXVHKROGV�LQ�UXUDO�DUHDV���$OO�(GV�ZHUH�V\VWHPDWLFDOO\EURNHQ GRZQ�LQWR�ZDUGV�DQG�FRXQWLHV��7KH�(GV�WKDW�IHOO�LQWR�RXU�VL[�GRPDLQV�ZHUH�LGHQWLILHG�ZLWKWKH DVVLVWDQFH�RI�XUEDQ�SODQQHUV�LQ�WKH�7RZQ�DQG�&RXQWU\�3ODQQLQJ�'HSDUWPHQW��7KH�SULPDU\XQLW VDPSOHG�ZDV�WKH�HQXPHUDWLRQ�GLVWULFW��VWDJH�RQH���EXW�WKH�XOWLPDWH�VDPSOLQJ�XQLW�ZDV�DFOXVWHU�RI�ILYH�WR�VL[�KRXVHKROGV��VWDJH�WZR���7KLV�DSSURDFK�ZDV�FRQVLVWHQW�ZLWK�WKH�XQLWV�RIDQDO\VHV��L�H���KRXVHKROGV�DQG�GZHOOLQJ�XQLWV��WKDW�ZH�KDG�GHILQHG�LQ�WKH�VWXG\�IRU�DQDO\WLFDOSXUSRVHV���:H�REWDLQHG�D�FRPSXWHUL]HG�OLVW�RI�DOO�(GV��DSSUR[LPDWHO\��������IURP�&62�DQGFOXVWHUV�LQ�HDFK�(G�DQG�RUJDQL]HG�WKHP�E\�RXU�GRPDLQV��7KH�VDPSOLQJ�LQWHUYDO�XVHG�ZDV�������RU��� SHUFHQW�
)RU�VWUDWLILFDWLRQ�SXUSRVHV��&663�ZDV�XVLQJ�ODERU�IRUFH�FKDUDFWHULVWLFV�LQ�HDFK�UHJLRQ�WR�GUDZVDPSOHV���,Q�WKDW�PHWKRG��DOO�(GV�ZHUH�ILUVW�UDQNHG�E\�WKH�SHUFHQW�RI�WRWDO�ZRUNHUV�LQ�GLIIHUHQWHPSOR\PHQW�DQG�RFFXSDWLRQ�FDWHJRULHV���1LQH�VXE�VDPSOHV��FRUUHVSRQGLQJ�WR�QLQH�UHJLRQV��ZHUHGUDZQ UDQGRPO\�XVLQJ�UDQGRP�QXPEHUV��WKH�ILUVW�VHOHFWHG�(G�ZDV�WDNHQ�DV�WKH�ILUVW�VDPSOLQJ�XQLWLQ WKH�ILUVW�VXE�VDPSOH��WKH�VHFRQG�VHOHFWHG�(G�DV�WKH�ILUVW�VDPSOLQJ�XQLW�LQ�WKH�VHFRQG�VXE�VDPSOH��DQG�VR�RQ���(DFK�&663�VXE�VDPSOH�FRQVLVWHG�RI�DSSUR[LPDWHO\�����KRXVHKROGV�
)RU�RXU�SXUSRVHV��XVLQJ�D�KRXVLQJ�UHODWHG�YDULDEOH�IRU�VWUDWLILFDWLRQ�ZRXOG�KDYH�EHHQ�EHWWHU�WKDQXVLQJ YDULDEOHV�WKDW�FKDUDFWHUL]H�WKH�ODERU�IRUFH�DV�LQ�WKH�&663�PHWKRG���8VLQJ�SRSXODWLRQJURZWK�UDWHV�LQ�(GV�����������IRU�IXUWKHU�VWUDWLILFDWLRQ�ZDV�DOVR�FRQVLGHUHG���8QIRUWXQDWHO\��WKH&62 VDPSOLQJ�SURFHGXUH�DQG�WKH�QHHGHG�GDWD�ZHUH�QRW�IXOO\�FRPSXWHUL]HG��WKHUHIRUH��LQ�WKH�HQGWKH (GV�LQ�HDFK�RI�RXU�VL[�GRPDLQV�ZHUH�UDQNHG�E\�WKH�QXPEHU�RI�KRXVHKROGV�HDFK�FRPSULVHG�
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:H ILUVW�VHOHFWHG�(GV�UDQGRPO\�LQ�HDFK�GRPDLQ�DQG�WKHQ�UDQGRPO\�VHOHFWHG�FOXVWHUV�LQ�HDFK�RIWKHVH�(GV���7KH�QH[W�VWHS�LQYROYHG�WKH�UDQGRP�VHOHFWLRQ�RI�LQGLYLGXDO�KRXVHKROGV�WR�EHLQWHUYLHZHG���$V�LQ�PDQ\�GHYHORSLQJ�FRXQWULHV��WKH�OLVW�RI�KRXVHKROGV�ZDV�QRW�FRPSXWHUL]HG�WKHUHIRUH�WKH�VDPSOH�VHOHFWLRQ�SURFHVV�KDG�WR�EH�SHUIRUPHG�PDQXDOO\�E\�WKH�&62�VWDII���8VLQJWKHLU�VWDQGDUG�PDQXDO�V\VWHP�RI�GUDZLQJ�VDPSOHV�IURP�VHOHFWHG�(GV�ZLWK�UDQGRP�QXPEHUVHQDEOHG�WKH�VDPSOH�VHOHFWLRQ�SURFHVV�WR�EH�DFFRPSOLVKHG�ZLWKLQ�D�ZHHN��2XU�FRPSDULVRQV�WRVHYHUDO FHQVXV�YDULDEOHV�LQGLFDWHG�WKDW�ZH�KDG�D�QDWLRQDOO\�UHSUHVHQWDWLYH��XQELDVHG��VDPSOH�7KXV� VDPSOH�VWDWLVWLFV�FRXOG�EH�XVHG�LQ�PDNLQJ�VWDWLVWLFDO�LQIHUHQFHV�DERXW�WKH�QDWLRQ¶V�ODQG�DQGKRXVLQJ FRQGLWLRQV�DV�D�ZKROH���7KH�WRWDO�QXPEHU�RI�KRXVHKROGV�LQ�WKH�VDPSOH���������FRPSULVHG��� SHUFHQW�RI�DOO�KRXVHKROGV�LQ�7ULQLGDG�DQG�7REDJR�
���� 6WUDWHJLHV�WR�PLQLPL]H�QRQVDPSOLQJ�HUURU
6WDQGDUG�VWDWLVWLFDO�WHFKQLTXHV�FDQ�EH�XVHG�WR�FDOFXODWH�VDPSOLQJ�HUURU���7KH�LPSRUWDQFH�RIVDPSOLQJ�HUURU�LV�WKDW�LW�LQWURGXFHV�XQFHUWDLQW\�DERXW�WKH�WUXH�YDOXH�GHULYHG�IURP�VDPSOH�GDWD�7KLV�XQFHUWDLQW\�LQYROYHV�D�UDQJH�WKDW�FDQ�EH�FDOFXODWHG��UHVXOWLQJ�LQ�D�FRQILGHQFH�LQWHUYDO�DURXQGWKH HVWLPDWH���:KLOH�VDPSOLQJ�HUURU�FDQ�RQO\�EH�UHGXFHG�E\�LQFUHDVLQJ�WKH�VDPSOH�VL]H�QRQVDPSOLQJ�HUURUV�FDQ�EH�PLQLPL]HG�E\�JRRG�TXHVWLRQQDLUH�GHVLJQ��KLJK�TXDOLW\�LQWHUYLHZLQJ�DQG REWDLQLQJ�D�KLJK�UHVSRQVH�UDWH���5HVHDUFKHUV�FDQ�VLJQLILFDQWO\�LPSURYH�WKH�TXDOLW\�RI�WKHLUVXUYH\�GDWD�IRU�VDPH�VDPSOH�VL]HV�E\�SD\LQJ�DWWHQWLRQ�WR�WKHVH�DVSHFWV���:H�DFKLHYHG�D�UHVSRQVHUDWH RI����SHUFHQW�RI�RFFXSLHG�XQLWV�
���� 0DQXDO�IRU�WUDLQLQJ�DQG�ILHOGZRUN
$ ILHOGZRUN�PDQXDO�LV�D�XVHIXO�DQG�HIILFLHQW�ZD\�RI�VXPPDUL]LQJ�DOO�LQIRUPDWLRQ�QHFHVVDU\�WRJXLGH LQWHUYLHZHUV�DQG�WKHLU�VXSHUYLVRUV�LQ�WKH�ILHOG���,W�LV�EHVW�WR�XVH�WKLV�PDQXDO�GXULQJ�WUDLQLQJLQ RUGHU�WR�IDPLOLDUL]H�LQWHUYLHZHUV�ZLWK�LWV�FRQWHQWV�IRU�HDV\�UHIHUHQFH�LQ�WKH�ILHOG���7KHKRXVHKROG�VXUYH\�PDQXDO�VKRXOG�LQFOXGH�WKH�IROORZLQJ�VHFWLRQV�

�� SXUSRVH�RI�WKH�VXUYH\�� VHTXHQFH�RI�HYHQWV��VDPSOLQJ��IRFXV�JURXS�PHHWLQJV��LGHQWLI\LQJ�ILHOGZRUNVXSHUYLVRUV��VHOHFWLRQ�RI�LQWHUYLHZHUV��SUHWHVW�RI�WKH�TXHVWLRQQDLUH��WUDLQLQJ�VFKHGXOH�HGLWLQJ��FRGLQJ��GDWD�SURFHVVLQJ��DGPLQLVWUDWLYH�DQG�PDQDJHULDO�DVSHFWV��� ILHOGZRUN��ILHOG�PDWHULDO��SHUVRQDO�GHSRUWPHQW��ZKR�WR�LQWHUYLHZ��SURFHGXUHV�WRVHFXUH�WKH�LQWHUYLHZ��WKH�FRQGXFW�RI�WKH�LQWHUYLHZ��PHWKRG�RI�DVNLQJ�TXHVWLRQV�LPSRUWDQW�SRLQWHUV��UHFRUGLQJ�WKH�UHVSRQVHV��ZULWLQJ�FRGHV�RU�XVLQJ�WLFNV��SODFLQJQXPEHUV�DQG�FRGHV�LQ�ER[HV��DFFXUDF\��FRUUHFWLQJ�PLVWDNHV�RQ�WKH�TXHVWLRQQDLUH�HWKLFV�DQG�FRQGXFW�RI�LQWHUYLHZHUV�DQG�VXSHUYLVRUV��� RXWOLQH�RI�WKH�TXHVWLRQQDLUH�� UHYLHZ�RI�TXHVWLRQV�� FRQFHSWV�DQG�GHILQLWLRQV
���� 'HVLJQLQJ�WKH�TXHVWLRQQDLUH
6SHFLDO�DWWHQWLRQ�QHHGV�WR�EH�JLYHQ�WR�IUDPLQJ�WKH�TXHVWLRQV�LQ�RUGHU�WR�REWDLQ�DFFXUDWHLQIRUPDWLRQ IURP�UHVSRQGHQWV���6RPH�TXHVWLRQV�DUH�EHWWHU�DVNHG�DV�FORVH�HQGHG�TXHVWLRQV��H�J��



��

ODQG�WHQXUH���DQG�RWKHUV�FDQ�EHVW�EH�DVNHG�DV�RSHQ�HQGHG�TXHVWLRQV���:KHQ�FKRLFH�FDWHJRULHV�DUHZHOO�NQRZQ�DQG�GLVFUHWH��FORVH�HQGHG�TXHVWLRQV�VKRXOG�EH�SUHIHUUHG�VLQFH�WKLV�FRGLQJ�LV�PXFKVLPSOHU���2SHQ�HQGHG�TXHVWLRQV�UHTXLUH�UHVSRQVHV�WR�EH�FDWHJRUL]HG�DIWHUZDUGV�DQG�UHTXLUHDQDO\WLFDO�VWDII�WLPH���&RPPRQ�ZRUGLQJ�SUREOHPV�VXFK�DV�XVLQJ�ZRUGV�WKDW�DUH�WRR�YDJXH��WRRSUHFLVH��RU�ELDVHG�VKRXOG�EH�DYRLGHG��'LOOPDQ�������)RZOHU�������
:KLOH�WKHUH�LV�D�VWDQGDUG�JURXS�RI�TXHVWLRQV�WKDW�VKRXOG�EH�DSSOLHG�LQ�GLIIHUHQW�FRQWH[WV�WR�HQDEOHIXWXUH FRPSDUDWLYH�DQDO\VHV��TXHVWLRQV�IRUPXODWHG�EDVHG�RQ�NQRZOHGJH�IURP�RWKHU�FRQWH[WV�PXVWEH PRGLILHG���$�SRZHUIXO�WHFKQLTXH�WR�HQVXUH�WKLV�LV�WR�KROG�IRFXV�JURXS�PHHWLQJV�ZLWK�UHVLGHQWVLQ GLIIHUHQW�FRPPXQLWLHV���,Q�WKH�FDVH�RI�7ULQLGDG�DQG�7REDJR��WKUHH�VHWV�RI�IRFXV�JURXS�PHHWLQJVZHUH KHOG�����LQ�DQ�XSSHU�PLGGOH�LQFRPH�SODQQHG�UHVLGHQWLDO�QHLJKERUKRRG�����LQ�D�VTXDWWHUVHWWOHPHQW�RQ�VWDWH�ODQGV��DQG����LQ�DQ�XQDXWKRUL]HG�VHWWOHPHQW�RQ�SULYDWHO\�RZQHG�ODQGV���,QWKHVH�PHHWLQJV�ZH�VRXJKW�WR�FODULI\�WKH�PHDQLQJV�RI�NH\�VXUYH\�FRQFHSWV�VXFK�DV�KRXVHKROG�GZHOOLQJ�XQLW��DQG�WHQXUH�VWDWXV�RQ�ODQG���7KH�DSSURSULDWHQHVV�RI�WKHVH�FRQFHSWV�ZDV�IXUWKHUH[DPLQHG�GXULQJ�WKH�SUHWHVW�RI�WKH�TXHVWLRQQDLUH�
���� )RUPDWWLQJ�DQG�FRGLQJ
)RUPDWWLQJ�WKH�TXHVWLRQQDLUH�LV�DOVR�LPSRUWDQW���1HZ�GHVNWRS�SXEOLVKLQJ�VRIWZDUH�PDNHV�LWUHODWLYHO\�HDV\�WR�KDYH�D�IXQFWLRQDO�GHVLJQ�DQG�OD\RXW�IRU�TXHVWLRQQDLUHV���$WWHQWLRQ�PXVW�EH�SDLGWR VLPSOH�DQG�XVHIXO�GHWDLOV�VXFK�DV�GLVWLQJXLVKDEOH�DUHDV�RQ�WKH�TXHVWLRQQDLUH�ZKHUH�UHVSRQVHVIURP UHVLGHQWV�FDQ�EH�UHFRUGHG�IRU�FRGLQJ�LQ�WKH�RIILFH�ODWHU�
���� ,PSOHPHQWDWLRQ�RI�WKH�VXUYH\
,Q�WKH�FDVH�RI�7ULQLGDG�DQG�7REDJR��WKH�GHVLJQ��LPSOHPHQWDWLRQ��DQG�WKH�GDWD�HQWU\�RI�WKH�VXUYH\WRRN ���ZHHNV�ZLWK�FULWLFDO�DVVLVWDQFH�RI�JRYHUQPHQW�DJHQFLHV���7KH�&663�8QLW�RI�WKH�&HQWUDO6WDWLVWLFDO�2IILFH�SURYLGHG�DVVLVWDQFH�LQ�WKH�DUHDV�RI�VDPSOLQJ��VHOHFWLRQ�RI�VXSHUYLVRUV��WUDLQLQJ�SULQWLQJ�RI�TXHVWLRQQDLUHV��DQG�ZRUNORDG�SUHSDUDWLRQV���7KH�0DSSLQJ�8QLW�RI�WKH�&62�DVVLVWHG�LQGHILQLQJ�HQXPHUDWLRQ�GLVWULFWV�IRU�GHILQLQJ�WKH�GRPDLQV���7KH�&RPSXWHU�'LYLVLRQ�RI�WKH�&62SURYLGHG WKH�VDPSOLQJ�IUDPH�LQ�HOHFWURQLF�IRUPDW�DQG�VSHHGHG�XS�VDPSOH�VHOHFWLRQ���7KH�3ULQWLQJ'LYLVLRQ RI�WKH�&62�SULQWHG�������TXHVWLRQQDLUHV��WKXV��UHGXFLQJ�RXU�VXUYH\�SURGXFWLRQ�FRVWV�7KH 7RZQ�DQG�&RXQWU\�3ODQQLQJ�'LYLVLRQ�RI�WKH�0LQLVWU\�RI�3ODQQLQJ�DQG�'HYHORSPHQW�DVVLVWHGLQ GHILQLQJ�WKH�GRPDLQV�VWUDWDV�IRU�VDPSOLQJ���7KH�0LQLVWU\�RI�+RXVLQJ�DQG�6HWWOHPHQWV�DVVLVWHGLQ WKH�GHVLJQ�RI�WKH�TXHVWLRQQDLUH�DQG�FRGLQJ���7KH�LQWHUYLHZV�ZHUH�FDUULHG�RXW�E\���LQWHUYLHZHUV�XQGHU�WKH�JXLGDQFH�RI���VXSHUYLVRUV�QDWLRQZLGH�
���� 3UHSDULQJ�D�FRGHERRN�DQG�SUHSDULQJ�GDWD�IRU�DQDO\VLV
2QFH WKH�GDWD�LV�JDWKHUHG�WKURXJK�LQ�SHUVRQ�LQWHUYLHZV�E\�WKH�LQWHUYLHZHUV��WKH�UHVSRQVHV�PXVWEH YHULILHG�DQG�FRGHG���$�IXOO�WLPH�RIILFH�SHUVRQ�WR�PDQDJH�WKLV�SURFHVV�LV�UHTXLUHG���7KH�FRGHVIRU HDFK�YDULDEOH�VKRXOG�EH�RUJDQL]HG�LQ�D�FRGHERRN�WR�VSHHG�XS�GDWD�FOHDQLQJ�DQG�DQDO\VLV�)UHTXHQFLHV�FDQ�EH�UXQ�WR�FKHFN�IRU�GDWD�DFFXUDF\�RQ�DQ�RQJRLQJ�EDVLV���$�GDWD�HQWU\�SURJUDPZLWK LQWHUQDO�FRQVLVWHQF\�FKHFNV��VXFK�DV�6366�'DWD�(QWU\��FDQ�IDFLOLWDWH�GDWD�HQWU\�DQG�FOHDQLQJ�
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�� $QDO\VLV�DQG�'LVVHPLQDWLRQ�RI�/DQG�DQG�+RXVLQJ�0DUNHW�,QIRUPDWLRQ
,QIRUPDWLRQ�JDWKHUHG�E\�ODQG�SULFH�VXUYH\V��DHULDO�SKRWRJUDSKV��DQG�KRXVHKROG�VXUYH\V�FDQ�EHFRPELQHG�WR�SURYLGH�DQ�XS�WR�GDWH��DFFXUDWH��DQG�GHWDLOHG�SURILOH�RI�ODQG�DQG�KRXVLQJ�PDUNHWV�/DQG�SULFH�LQIRUPDWLRQ�IURP�ODQG�SULFH�VXUYH\V�FDQ�EH�FRPELQHG�ZLWK�KRXVHKROG�LQFRPH�IURPKRXVHKROG�VXUYH\V��IRU�H[DPSOH��WR�DVVHVV�WKH�DIIRUGDELOLW\�RI�ODQG�IRU�KRXVHKROGV�DW�GLIIHUHQWLQFRPH�OHYHOV���,Q�7ULQLGDG�DQG�7REDJR�VXFK�DQ�DQDO\VLV�VKRZHG�WKDW�WKH���WK�SHUFHQWLOH�RIKRXVHKROGV LQ�WKH�LQFRPH�GLVWULEXWLRQ�QHHG�WR�VDYH�IRU�PRUH�WKDQ����\HDUV�WR�JHW�DFFHVV�WRVHUYLFHG�ODQG��ILJXUH����
,QIRUPDWLRQ�JDWKHUHG�RQ�ODQG�DQG�KRXVLQJ�PDUNHW�RSHUDWLRQV�PXVW�DOVR�EH�GLVVHPLQDWHG�WRUHOHYDQW�JRYHUQPHQW�DJHQFLHV��SULYDWH�VHFWRU�KRPHEXLOGHUV��UHVHDUFK�RUJDQL]DWLRQV��DQG�WKHSXEOLF���7KLV�FDQ�EH�DFKLHYHG�E\�RUJDQL]LQJ�VHPLQDUV�DQG�ZRUNVKRSV�WKDW�IRFXV�RQ�NH\�DQGWRSLFDO�ILQGLQJV���5HVRXUFHV�PXVW�DOVR�EH�DOORFDWHG�IRU�GLVVHPLQDWLRQ�RI�NQRZOHGJH�WKURXJKUHSRUWV� QHZVOHWWHUV��DQG�WKH�,QWHUQHW�
�� (VWLPDWLRQ�RI�&RVWV
7KLV�WHFKQLFDO�QRWH�GHVFULEHG�D�UDQJH�RI�ODQG�DQG�KRXVLQJ�PDUNHW�DVVHVVPHQW�WRROV�UDQJLQJ�IURPVLPSOH�FDOFXODWLRQV�IURP�SXEOLVKHG�FHQVXV�UHSRUWV�DQG�KRXVLQJ�LQGLFDWRUV�GDWDEDVHV�WR�GHWDLOHGODQG�SULFH�DQG�KRXVHKROG�VXUYH\V���7KH�OHYHO�DQG�VFRSH�RI�GDWD�JDWKHULQJ�ZLOO�ODUJHO\�GHSHQG�RQWKH ���TXDOLW\�RI�FHQVXV�GDWD�UHSRUWLQJ�LQ�WKH�FRXQWU\�����DYDLODELOLW\�RI�ODQG�DQG�KRXVLQJ�PDUNHWVSHFLDOLVWV�DW�WKH�PXQLFLSDOLW\�����FRPSXWLQJ�DQG�LQIRUPDWLRQ�WHFKQRORJ\�UHVRXUFHV�DYDLODEOH��DQG�� TXDOLW\�RI�SULRU�VWXGLHV�E\�UHVHDUFKHUV�LQ�WKH�SDVW�WKDW�FDQ�TXLFNO\�EH�VXPPDUL]HG�DV�D�EDVLV�IRUIXWXUH ZRUN�
7KH FRVW�HVWLPDWHV�RI�'RZDOO¶V�ODQG�PDUNHW�DVVHVVPHQW�DUH�GLVFXVVHG�LQ�'RZDOO����������&RVWHVWLPDWHV�IRU�D�K\SRWKHWLFDO�LQ�SHUVRQ�KRXVHKROG�VXUYH\�LQ�D�GHYHORSLQJ�FRXQWU\�DUH�SURYLGHG�LQWDEOH�����7KH�NH\�FRVW�FDWHJRULHV�LQ�KRXVHKROG�VXUYH\V�DUH����TXHVWLRQQDLUH�GHVLJQ����SHUFHQW�RI
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	2. Basic Urban Land and Housing Economics
	2.1. Locational land rent
	To demonstrate the importance of location to land prices, let’s consider a stylized city, one that is monocentric (Alonso 1964; Mills 1972; Muth 1969) and where
	households commute to their jobs from their place of residence along a direct line;
	households are identical, and the number of commuters per household is fixed;
	households spend their income on commuting, on all other goods, and on housing;
	housing quality is uniform at all locations citywide;
	housing is provided by combining a fixed amount of land per unit of housing and a fixed amount of housing capital (materials and labor); and
	housing is occupied by households who offer the highest rent (highest bid), and land is allocated to that use yielding the greatest rent.
	In this city, under these assumptions, commuting to a single employment center will give rise to locational or Ricardian rent, which is what the tenant would be willing to pay annually to occupy a site.  As one moves away from the center, rent will decline because commuting costs will increase.  This relationship is depicted by the house price gradient (figure 3).
	Urban land rent is the residual that is left after subtracting the rent for the housing structure (annualized cost of constructing a unit) from the total housing rent.  The rent for a housing unit at the edge of the city will be the sum of the land rent and the structure rent.  The least expensive rent at the city’s edge will be determined by the cost of constructing that new unit.  Since beyond the city’s edge lies agricultural land that can be converted into urban use, the three components of housing rent in our stylized city will be: 1) the rent necessary to convert a lot from farm land into urban land; 2) structure rent; and 3) location rent resulting from saved commuting costs (figure 3).  Housing rents at any location in the city will be equal to replacement costs plus the difference between commuting costs at the urban edge and those at the location in question.
	Since urban land rent is the residual (total housing rent minus structure rent), when the city grows, land absorbs all of the anticipated increase in location rent.  The possibilities for physical expansion on developable land will vary among cities.  And, any changes in a city’s spatial pattern will depend on the city’s population growth rate, its housing density, and its topography.  The Ricardian model emphasizes the effects of population growth on land rents; thus two identical cities with different population growth rates will yield different land and housing prices.
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	2.3. Land prices
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	With census information on population and housing, if available, simple indicators can be constructed to track the performance of land and housing markets over time.
	The Housing Indicators Program of the World Bank (1992) identified nearly forty simple indicators to gauge the performance of the housing market.  Summary statistics for these indicators for selected Latin American and Caribbean cities are shown in table 3.  Select indicator definitions are provided in table 4.  Such indicators are especially useful for cross-national comparisons in the region and cross-city comparisons in each nation.
	Affordability, for example, is defined as the ratio of median house price to median income.  A high value for this indicator (greater than three) indicates that housing is too expensive for a majority of households.  Land development multiplier is another useful indicator that measures the premium for providing infrastructure and converting raw land to residential use on the urban fringe.  It is defined as the ratio of the median land price of a developed plot at the urban fringe in a typical subdivision and the median price of raw, undeveloped land in an area currently being developed.  A high value for this indicator would indicate the presence of land supply restrictions (high regulatory constraints).
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