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$EVWUDFW+DUPIXO�DOJDO�EORRP�VSHFLHV�DUH�WKH�FDXVH�RI�LPSRUWDQW�GDPDJHV�WR�PDULQH�OLYLQJ�UHVRXUFHVDQG�KXPDQ�EHLQJV��7KHVH�PDULQH�VSHFLHV�DUH�SULPDULO\�LQWURGXFHG�LQ�1RUWK�(XURSHDQ�ZDWHUVWKURXJK� EDOODVW� ZDWHU�� L�H�� ZDWHU� WUDQVSRUWHG� DFURVV� WKH� RFHDQV� VR� DV� WR� NHHS� D� YHVVHO� LQEDODQFH�� 3RUW� DXWKRULWLHV� FDQ� LPSRVH� VWDQGDUGV� RQ� EDOODVW� ZDWHU� WUHDWPHQW�� ZKLFK� DUHDVVRFLDWHG�ZLWK�FRVWV��7KLV��LQ�WXUQ��OHDGV�WR�WKH�TXHVWLRQ�ZKLFK�EHQHILWV�DUH�DVVRFLDWHG�ZLWKWKH�FRPPLWPHQW�RI�VXFK�VWDQGDUGV��0RQHWDU\�YDOXDWLRQ�FDQ�SURYLGH�LQIRUPDWLRQ�RQ�WKLV��7KLVDUWLFOH� UHSRUWV� D� PRQHWDU\� YDOXDWLRQ� VWXG\� RI� D� PDULQH� SURWHFWLRQ� SURJUDP�� 7KH� SURJUDPIRFXVHV� RQ� WKH� SUHYHQWLRQ� RI� KDUPIXO� DOJDO� EORRP� VSHFLHV� DORQJ� WKH� FRDVWOLQH� RI� WKH1HWKHUODQGV��,W�HQWDLOV�WKH�FRQVWUXFWLRQ�RI�D�EDOODVW�ZDWHU�GLVSRVDO�WUHDWPHQW�LQ�WKH�5RWWHUGDPKDUERU��DQG�WKH�LPSOHPHQWDWLRQ�RI�D�PRQLWRULQJ�SURJUDP�RI�WKH�ZDWHU�TXDOLW\�LQ�WKH�RSHQ�VHDDORQJ� WKH� 1RUWK�+ROODQG� EHDFKHV�� 7KH� YDOXDWLRQ� VXUYH\� LV� EDVHG� RQ� D� TXHVWLRQQDLUHXQGHUWDNHQ� DW� =DQGYRRUW�� D� IDPRXV� 'XWFK� EHDFK� UHVRUW�� 6LQFH� WKH� HFRQRPLF� YDOXH� RI� WKHPDULQH� SURWHFWLRQ� SURJUDP� LQFOXGHV� QRQ�PDUNHW� EHQHILWV� DVVRFLDWHG� ZLWK� EHDFK� UHFUHDWLRQ�KXPDQ� KHDOWK� DQG� PDULQH� HFRV\VWHP� LPSDFWV�� ERWK� FRQWLQJHQW� YDOXDWLRQ� DQG� WUDYHO� FRVWPHWKRGV�DUH�XVHG�
.H\ZRUGV�� &RQWLQJHQW� YDOXDWLRQ�� +DUPIXO� DOJDO� EORRPV�� 0DULQH� PDQDJHPHQW�� 0RQHWDU\YDOXDWLRQ��7UDYHO�FRVW�PHWKRG�
-(/�FODVVLILFDWLRQ��&����&����4����4��
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� ,QWURGXFWLRQ7KLV� VWXG\�SHUIRUPV�DQ� HFRQRPLF�YDOXDWLRQ�RI� D�PDULQH� SURWHFWLRQ� SURJUDP� WDUJHWHG� DW� WKHSUHYHQWLRQ� RI� KDUPIXO� DOJDO� EORRPV� VSHFLHV� �+$%V�� DORQJ� WKH� 1RUWK�+ROODQG� RSHQ� VHDFRDVWOLQH�RI� WKH�1HWKHUODQGV��7KH�WHUP�µKDUPIXO¶�UHIHUV� WR�D�VHW�RI�DOJDH�VSHFLHV� WKDW�KDYH�DQHJDWLYH� LPSDFW� RQ� KXPDQV� DQG� PDULQH� HFRV\VWHPV�� ,Q� JHQHUDO� WHUPV�� WKUHH� FDWHJRULHV� RIQHJDWLYH�HIIHFWV�FDQ�EH�DVVRFLDWHG�ZLWK�+$%V��ULVNV�WR�KXPDQ�KHDOWK��FRQVWUDLQWV�RQ�WRXULVPDQG�UHFUHDWLRQ��DQG�ELR�HFRORJLFDO�HIIHFWV��7KH�ODWWHU�LQFOXGHV�WKH�VR�FDOOHG�µUHG�WLGHV¶��ZKLFKDUH�UHVSRQVLEOH�IRU�WKH�GHVWUXFWLRQ�RI�PDULQH�OLYLQJ�UHVRXUFHV�$OJDH�DUH�SULPDULO\� LQWURGXFHG� LQ�1RUWK�(XURSHDQ�ZDWHUV� WKURXJK�EDOODVW�ZDWHU�RI�VKLSV�L�H��ZDWHU�WKDW�LV�WUDQVSRUWHG�E\�VKLSV�DFURVV�WKH�RFHDQV�VR�DV�WR�NHHS�D�YHVVHO�LQ�EDODQFH��YDQGHQ� %HUJK� HW� DO�� ������� ,W� WKHUHIRUH� PDNHV� SHUIHFW� VHQVH� IRU� SRUW� DXWKRULWLHV� WR� LPSRVHVWDQGDUGV�RQ�EDOODVW�ZDWHU�WUHDWPHQW��(YLGHQWO\��FRVWV�DUH�DVVRFLDWHG�ZLWK�WKLV�DFWLYLW\��,Q�WKH'XWFK�FRQWH[W��WKH�DQQXDO�PDULQH�ZDWHU�TXDOLW\�PRQLWRULQJ�FRVWV�DUH���������¼��UHSUHVHQWLQJDERXW������RI�WRWDO�VKHOOILVK�SURGXFWLRQ��7KLV��LQ�WXUQ��OHDGV�WR�WKH�TXHVWLRQ�ZKLFK�EHQHILWV�DUHDVVRFLDWHG�ZLWK�WKH�FRPPLWPHQW�RI�VXFK�VWDQGDUGV��7KH�SUHVHQW�YDOXDWLRQ�H[HUFLVH�LV�WDUJHW�DWWKH�SURYLVLRQ�RI�PRQHWDU\�YDOXDWLRQ�FDQ�SURYLGH�LQIRUPDWLRQ�RQ�WKH�EHQHILWV�FRQQHFWHG�WR�WKHLQWURGXFWLRQ� RI� EDOODVW�ZDWHU� VWDQGDUGV�� 7KH� YDOXDWLRQ� H[HUFLVH� SUHVHQWV� GLVWLQFWLYH� IHDWXUHVWKDW�MXVWLI\�SDUWLFXODU�DWWHQWLRQ�
x 1RUWK�6HD�LQ�JHQHUDO��DQG�WKH�1RUWK�+ROODQG�FRDVWDO�DUHD�LQ�SDUWLFXODU��KDYH�VHHQUHODWLYHO\� IHZ� DSSOLFDWLRQV� RI� HFRQRPLF� YDOXH� DVVHVVPHQW� RI� PDULQH�FRDVWDOPDQDJHPHQW�SURJUDPV�x (YDOXDWLRQ�RI�WKH�DOWHUQDWLYH�HFRQRPLF�YDOXDWLRQ�PHWKRGRORJLHV� LQ�DFFRUGDQFH�WRWKHLU�GHJUHH�RI�VXLWDELOLW\�ZLWK�UHVSHFW�WR�WKH�PXOWLIDFHWHG�QDWXUH�RI�WKH�QRQ�PDUNHWEHQHILWV�JHQHUDWHG�E\�WKH�LQWURGXFWLRQ�RI�EDOODVW�ZDWHU�VWDQGDUGV�x 8VH� RI� WUDYHO� FRVWV� VR� DV� WR� PHDVXUH� UHFUHDWLRQ� EHQHILWV� GHULYHG� IURP� WKHSUHYHQWLRQ�RI�+$%V�LQ�WKH�EHDFK�x 8VH� RI� FRQWLQJHQW� YDOXDWLRQ� VR� DV� WR� PHDVXUH� KXPDQ� KHDOWK� DQG� ELR�HFRORJLFDOEHQHILWV�x 0DQDJHPHQW� RI� GLIIHUHQW� TXDOLWDWLYH� DQG� TXDQWLWDWLYH� PHWKRGRORJLFDO� DQGLQIRUPDWLRQDO� VHWWLQJV� DQG� DQDO\]H� WKHLU� LPSDFW� RQ� WKH� HFRQRPLF� YDOXH� RI� WKHGLIIHUHQW�QRQ�PDUNHW�EHQHILWV�JHQHUDWHG�E\�WKH�EDOODVW�ZDWHU�VWDQGDUGV�
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x &RPELQLQJ� FRQWLQJHQW� DQG� WUDYHO� FRVW� YDOXDWLRQ� UHVXOWV� VR� DV� WR� DUULYH� DW� DFRPSOHWH�SLFWXUH�RI�WKH�EHQHILWV�SURYLGHG�E\�WKH�PDULQH�SURWHFWLRQ�SURJUDP��ZKLFKFDQ�VHUYH�DV�D�EDVLV�IRU�UHJXODWLRQ�RI�EDOODVW�ZDWHU�
7KH�RUJDQL]DWLRQ�RI�WKH�SDSHU�LV�DV�IROORZV��6HFWLRQ�� GLVFXVVHV�WKH�QDWXUH�RI�WKH�+$%V�DVD�SUREOHP�IRU�PDULQH�UHVRXUFHV��7KLV�UHODWHV�WR�WKH�UHYLHZ�RI�QHZO\�UHFRUGHG�SK\WRSODQNWRQVSHFLHV� LQ� WKH� 1RUWK�(XURSHDQ� ZDWHUV�� WKH� LGHQWLILFDWLRQ� RI� LWV� QHJDWLYH� LPSDFWV� DQGH[DPLQDWLRQ�RI� WKH�PRVW� VXLWDEOH�HFRQRPLF�YDOXDWLRQ�PHWKRGRORJ\��6HFWLRQ�� GLVFXVVHV� WKHGHVLJQ�DQG�H[HFXWLRQ�RI�WKH�TXHVWLRQQDLUH�XVHG�WR�DVVHVV�WKH�HFRQRPLF�YDOXDWLRQ�RI�WKH�PDULQHSURWHFWLRQ�SURJUDP�LQ�WKH�1HWKHUODQGV��6HFWLRQ�� SUHVHQWV� WUDYHO�FRVW�HVWLPDWLRQ�UHVXOWV� WKDWZLOO�SHUPLW�WKH�FDOFXODWLRQ�RI�WKH�UHFUHDWLRQDO�EHQHILWV��6HFWLRQ�� SUHVHQWV�WKH�YDOXDWLRQ�UHVXOWVGHULYHG� IURP� WKH� XVH� RI� WKH� FRQWLQJHQW� YDOXDWLRQ� PHWKRG� WKDW� ZLOO� VKHG� OLJKW� RQ� QRQ�UHFUHDWLRQDO� YDOXHV�� LQFOXGLQJ� WKH� ELR�HFRORJLFDO� DQG� KXPDQ� KHDOWK� EHQHILWV� RI� WKH� PDULQHSURWHFWLRQ� SURJUDP�� )LQDOO\�� VHFWLRQ� �� LQWHJUDWHV� WKH� HFRQRPLF� YDOXH� HVWLPDWHV� UHODWLQJ� WRUHFUHDWLRQ�� KXPDQ� KHDOWK� DQG� ELR�HFRORJLFDO� HIIHFWV� DQG� GLVFXVVHV� SROLF\� LPSOLFDWLRQVDVVRFLDWHG�ZLWK� WKH� XVH� RI� VXFK�PRQHWDU\� LQIRUPDWLRQ� LQ� WKH� IRUPXODWLRQ� RI� VROLG�� DFFXUDWHDQG�HIILFLHQW�EDOODVW�ZDWHU�VWDQGDUGV�

� 6WDWHPHQW�RI�WKH�+$%V�UHVRXUFH�SUREOHP
��� ,QYDVLRQ�RI�+$%V�LQ�WKH�1RUWK�(XURSHDQ�ZDWHUV+DUPIXO�DOJDH�EORRP�VSHFLHV� DUH� LQYDVLYH� H[RWLF� VSHFLHV� WKDW� FDQ� DIIHFW�PROOXVNV�� VKHOOILVKDQG�ILVKHV��0RUHRYHU�� WKH\�FDQ�DOVR�FDXVH�D�YDULHW\�RI� ULVNV� WR�KXPDQ�KHDOWK�� UDQJLQJ� IURPJDVWURLQWHVWLQDO� GLVRUGHUV�� WKURXJK� WKH� FRQVXPSWLRQ� RI� FRQWDPLQDWHG� VHDIRRG�� WR� VNLQLUULWDWLRQV��GXH�WR�GLUHFW�FRQWDFW�ZLWK�WKH�DOJDH�LQ�WKH�ZDWHU��H�J��DW�WKH�EHDFK���&HUWDLQ�+$%VFDXVH�LPSRUWDQW�FRQVWUDLQWV�RQ�PDULQH�WRXULVP�DQG�UHFUHDWLRQ�GXH�WR�WKH�SURGXFWLRQ�RI� WKLFNIRDPV�ZLWK�UHSHOOHQW�RGRUV�UHSXOVLYH�DQG�FRORUDWLRQ�RI�WKH�EHDFK�ZDWHU� �7KHUH�LV�D�ORQJ�KLVWRU\�RI�LQYDVLRQV�RI�H[RWLF�PLFUR�DOJDH�LQ�1RUWK�(XURSHDQ�ZDWHUV��7KLVKLVWRU\�EHJLQV�ZLWK�WKH�GLDWRP�2GHQWHOOD�VLQHQVLV��SUHVXPDEO\�LPSRUWHG�LQ�WKH�1RUWK�6HD�ZLWKVKLS¶V�EDOODVW�ZDWHU�LQ�WKH�EHJLQQLQJ�RI�WKH���WK FHQWXU\��2VWHQIHOG��������$�QXPEHU�RI�PLFUR�DOJDH�FROOHFWLYHO\�NQRZQ�DV�µIODJHOODWHV¶�KDYH�FDXVHG�FRQVLGHUDEOH�HFRORJLFDO�DQG�HFRQRPLFGDPDJH� LQ� WKH�SDVW� ��� \HDUV��%DOODVW�ZDWHU� WUDQVIHU� IURP�$UJHQWLQD� KDV� DOVR� EHHQ� LQYROYHGZLWK� WKH� LQWURGXFWLRQ�RI�*\PQRGLQLXP�FDWHQDWXP� LQ�1RUWK�(XURSHDQ�ZDWHUV�1HKULQJ������
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:\DWW� ������1HKULQJ� ������� 7KH�*\URGLQLXP� DXUHROXP ZDV� FRQVLGHUHG� D� QDWLYH� QRUWKHDVW$PHULFDQ� VSHFLHV� ZKHQ� LW� FDXVHG� PDVVLYH� NLOOV� RI� ILVK� DQG� ERWWRP�OLYLQJ� DQLPDOV� LQQRUWKZHVWHUQ�(XURSH�IURP������RQZDUGV��%RDOFK��������6KLS�EDOODVW�ZDWHU�KDV�DOVR�EHHQ�WKHVXSSRVHG� HQWU\�PHFKDQLVP� IRU�)LEURFDSVD� MDSRQLFD�� D� PLFUR�DOJD� UHVSRQVLEOH� IRU�PDVVLYHILVK�PRUWDOLWLHV�DV�ZHOO�DV�IRU�YDVW�GHVWUXFWLRQ�RI�VHDZHHGV�DQG�LQYHUWHEUDWH�DQLPDOV��%LOODUG�������7KHUH� LV� FRPSHOOLQJ� HPSLULFDO�HYLGHQFH� WKDW� LW�KDV�EHHQ� LQWURGXFHG� IURP�7DVPDQLDQZDWHUV� �0F0LQQ� HW� DO� ������� FRLQFLGLQJ� ZLWK� WKH� VWDUW� RI� EXON� ZRRG� VKLS� H[SRUW� IURP7DVPDQLD��7KHVH�VSHFLHV�SURGXFH�SRWHQW�QHXURWR[LQV�WKDW�DFFXPXODWH�WKURXJK�WKH�IRRG�ZHE�ZKLFK� KDV� OHG� WR� WKH� GHDWK� RI� PDULQH� OLIH� LQ� WKH� 1RUWK� 6HD� �+DOOHJUDHII� DQG� )UDJD� �����6FKROLQ� HW� DO� �������0XVVHOV�� DQG� RWKHU� VKHOOILVK�� DFFXPXODWH� WKRVH� WR[LQV�ZKHQ� ILOWUDWLQJSK\WRSODQNWRQ�� +XPDQV� EHFRPH� VLFN� DIWHU� HDWLQJ� WKHVH� FRQWDPLQDWHG� VKHOOILVK�� WKH\� VKRZQHXURORJLFDO� GLVRUGHUV�� RU�PD\� HYHQ� GLH� RI�ZKDW� LV� FDOOHG�3DUDO\WLF� 6KHOOILVK� 3RLVRQLQJ RU363��,Q������QHDUO\�����FDVHV�RI�363�RFFXUUHG�LQ�*DOLFLD��1RUWKHUQ�6SDLQ��/�WK\��������7KHHFRQRPLF� VLJQLILFDQFH�RI� VKHOOILVK� SURGXFWLRQ� DW� WKH�*DOLFLDQ� FRDVW� LV� FRQVLGHUDEOH�ZLWK� DQHVWLPDWHG�����PLOOLRQ�NJ�FXOWXUHG�PXVVHOV�SHU�\HDU��HTXLYDOHQW�WR�����¼�PLOOLRQ��0DULxR�HW�DO�������3RUW� DXWKRULWLHV�KDYH� UHFHQWO\� LPSOHPHQWHG�PRQLWRULQJ�ZDWHU�TXDOLW\�SURJUDPV�DQG�KDYHSURSRVHG�WKH�LQWURGXFWLRQ�RI�VWDQGDUGV�RQ�EDOODVW�ZDWHU�WUHDWPHQW��%RWK�W\SHV�RI�PHDVXUHV�DUHDVVRFLDWHG�ZLWK�ILQDQFLDO�FRVWV��7KLV�UDLVHV�WKH�TXHVWLRQ�ZKLFK�EHQHILWV�DUH�DVVRFLDWHG�ZLWK�WKHLPSOHPHQWDWLRQ� RI� VXFK� SROLFLHV�� 7KLV� TXHVWLRQ� FDQ� EH� DQVZHUHG� E\� FRQVLGHULQJ� DYRLGHGGDPDJHV�GXH�WR�EDOODVW�ZDWHU�WUHDWPHQW�SROLF\�
��� +DUPIXO�DOJDO�EORRPV�DV�D�VRXUFH�RI�HFRORJLFDO�HFRQRPLF�GDPDJH,Q�D�FRQFHSWXDO�IUDPHZRUN��RQH�FDQ�GHILQH�WKH�WRWDO�YDOXH��79��RI�WKH�GDPDJHV�LQ�WHUPV�RI�WKHXVH�YDOXH��89��DQG�QRQXVH�YDOXH��18��UHODWHG�WR�WKH�GDPDJHV�FDXVHG�E\�+$%V��7KH�IRUPHUFDQ�EH�IXUWKHU�GLYLGHG�LQWR�GLUHFW�DQG�LQGLUHFW�XVH�YDOXHV��'89�DQG�,89���'LUHFW�XVH�YDOXHVRI�GDPDJHV� FDXVHG�E\�+$%V� LQFOXGH�� �D�� WKH� ORVV�RI�PDULQH� WRXULVP�DQG� FRDVWDO� UHFUHDWLRQEHQHILWV���E�� WKH�ORVV�RI�QDWXUDO�DQG�FXOWXUHG�PDULQH�VSHFLHV�ZLWK�FRPPHUFLDO�YDOXH��DQG��F�YDOXH�RI�ULVNV�WR�KXPDQ�KHDOWK�±�VHH�7DEOH����,QGLUHFW�XVH�YDOXHV�RI�GDPDJHV�FDXVHG�E\�+$%VUHIHU� WR�GDPDJHV� WKDW� UHODWH� WR� WKH� IXQFWLRQLQJ�RI� WKH�PDULQH�HFRV\VWHP�DQG� WKH� VXUYLYDO� RIPDULQH� OLYLQJ� UHVRXUFHV�� HYHQ� LI� WKHVH� KDYH� QR� GLUHFW� FRPPHUFLDO� YDOXH�� )LQDOO\�� QRQXVHYDOXHV� RI� GDPDJHV� FDXVHG� E\� +$%V� FDQ� EH� GLYLGHG� LQWR� D� EHTXHVW� YDOXH� �%9�� DQG� DQH[LVWHQFH�YDOXH��(9���%HTXHVW�YDOXH�UHIHUV�WR�WKH�EHQHILW�DFFUXLQJ�WR�DQ\�LQGLYLGXDO�IURP�WKH
� )RU�D�FRPSOHWH�WD[RQRPLF�FODVVLILFDWLRQ�RI�+$%V�VHH�$SSHQGL[�,�



�

NQRZOHGJH� WKDW� IXWXUH� JHQHUDWLRQV�PLJKW� EHQHILW� IURP� D�PDULQH� HFRV\VWHP�EHLQJ� IUHH� IURP+$%V��([LVWHQFH�YDOXH�UHIHUV�WR�WKH�EHQHILW�GHULYHG�VLPSO\�IURP�WKH�NQRZOHGJH�WKDW�PDULQHVSHFLHV�DUH�SURWHFWHG�ZLWKRXW�HYHQ�EHLQJ�XVHG�$� PRQHWDU\� DVVHVVPHQW� RI� WKH� GDPDJHV� RI� +$%V� UHTXLUHV� WKH� DSSOLFDWLRQ� RI� VSHFLILFPRQHWDU\� YDOXDWLRQ� WRROV� 7KLV� DOORZV� EHQHILW�FRVW�DQDO\VLV� IRU� SROLF\� JXLGDQFH� DQG� WKXV� DUDQNLQJ�RI�DOWHUQDWLYH�PDULQH�SROLF\�RSWLRQV�� ,Q�DGGLWLRQ��PRQHWDU\�YDOXDWLRQ�DOORZV�PDULQHUHVRXUFH� GDPDJH� DVVHVVPHQW� DQG� SURSHU� SULFLQJ� RI�PDULQH� OLYLQJ� UHVRXUFHV� �3HUULQJV� HW� DO������� 'DYLV� DQG� *DUWVLGH� ������ 1XQHV� DQG� YDQ� GHQ� %HUJK� ������� +RZHYHU�� YDOXDWLRQWHFKQLTXHV� KDYH� QRW� \HW� EHHQ� DSSOLHG� WR� YDOXH� +$%V� GDPDJHV�� %HDULQJ� LQ� PLQG� WKHFODVVLILFDWLRQ� RI� YDOXH� GDPDJHV� DQG� YDOXDWLRQ� WHFKQLTXH�� 7DEOH� �� VKRZV� WKH� PRVW� VXLWDEOHYDOXDWLRQ�PHWKRGRORJ\�IRU�HDFK�W\SH�RI�GDPDJH��$V�RQH�FDQ�VHH��WKH�WUDYHO�FRVW�PHWKRG�LV�WKHPRVW�VXLWDEOH�YDOXDWLRQ�PHWKRG�IRU�PRQHWDU\�YDOXH�DVVHVVPHQW�RI�GDPDJHV�FDXVHG�E\�+$%VWKDW� UHODWH� WR� EHDFK� UHFUHDWLRQ�� ,Q� DGGLWLRQ�� FRQWLQJHQW� YDOXDWLRQ� �&9��� D� VXUYH\� EDVHGYDOXDWLRQ�WHFKQLTXH�WKDW�LV�ZLGHO\�XVHG�LQ�WKH�FRQWH[W�RI�HQYLURQPHQWDO�YDOXDWLRQ��&DUVRQ�HWDO��������12$$�������� FDQ� IXOILOO� DQ� LPSRUWDQW� UROH� LQ� WKH� RYHUDOO� DVVHVVPHQW� RI� GDPDJHVDVVRFLDWHG�+$%V�� ,QGHHG��&9� FDQ� EH� DSSOLHG� WR� DVVHVV� WKH�PRQHWDU\� YDOXH� RI�PRVW� RI� WKH

7DEOH����&ODVVLILFDWLRQ�RI�HFRQRPLF�GDPDJHV�FDXVHG�E\�+$%V
9DOXH�FRPSRQHQW ([DPSOH�RI�GDPDJHV 0RVW�VXLWDEOHYDOXDWLRQ�WHFKQLTXH

8VH�YDOXH�89�

'LUHFWXVH�YDOXH�'89�
/RVV�RI�WRXULVP�DQG�UHFUHDWLRQDO�EHQHILWV�H�J��YLVLWV�WR�WKH�EHDFK��VZLPPLQJ�DQG�VDLOLQJ
(IIHFWV�RQ�PDULQH�UHVRXUFHV�ZLWK�FRPPHUFLDO�YDOXH�H�J��GHVWUXFWLRQ�VKHOOILVK�DQG�PROOXVN
(IIHFWV�RQ�KXPDQ�KHDOWK�H�J��VNLQ�DOOHUJLHV�DQG�JDVWURLQWHVWLQDO�GLVRUGHUV

7UDYHOFRVW�PHWKRG
$JJUHJDWH�SULFHDQDO\VLV
&RQWLQJHQWYDOXDWLRQ

,QGLUHFWXVH�YDOXH�'89�
(IIHFWV�RQ�PDULQH�HFRV\VWHP�H�J�� XQEDODQFLQJ� ORFDO� FKHPLFDO� FRPSRVLWLRQ� RI� WKHZDWHU��ORVV�RI�ORFDO�PDULQH�OLYLQJ�UHVRXUFHV�GLYHUVLW\

&RQWLQJHQWYDOXDWLRQ

1RQXVH�YDOXH
%HTXHVW9DOXH�%9�

5LVN�RI�ORVV�RI�OHJDF\�EHQHILWV�H�J�� QR� OHJDF\� RI� PDULQH� OLYLQJ� UHVRXUFHV� IRU� IXWXUHJHQHUDWLRQV
&RQWLQJHQWYDOXDWLRQ

�189� ([LVWHQFHYDOXH�(9�
5LVN�RI�ORVV�RI�H[LVWHQFH�EHQHILWV�H�J�� QR� NQRZOHGJH� JXDUDQWHH� WKDW� VRPH�PDULQH� OLYLQJUHVRXUFHV�DUH�ORFDOO\�H[WLQFW

&RQWLQJHQWYDOXDWLRQ
1RWH���0DUNHW�SULFH�YDOXDWLRQ�WHFKQLTXH



�

W\SHV� RI� GDPDJHV� FDXVHG� E\�+$%V�� DQG� LW� LV� WKH� RQO\� YDOXDWLRQ�PHWKRG� WKDW� LV� FDSDEOH� RIVKHGGLQJ� OLJKW� RQ� EHTXHVW� DQG� H[LVWHQFH� YDOXHV� UHODWHG� WR� GDPDJHV� FDXVHG� E\� +$%V�)XUWKHUPRUH��&9�KDV�WKH�DGYDQWDJH�WKDW�PDULQH�SROLFLHV�PD\�EH�YDOXHG�HYHQ�LI�WKH\�KDYH�QRW\HW� EHHQ� DGRSWHG� �H[� DQWH YDOXDWLRQ�� RU� OLH� RXWVLGH� WKH� FXUUHQW� LQVWLWXWLRQDO� DUUDQJHPHQWV�7KXV�� LW� RIIHUV� PXFK� VFRSH� DQG� IOH[LELOLW\� IRU� VSHFLI\LQJ� GLIIHUHQW� PDULQH� UHVWRUDWLRQ� DQGDPHOLRUDWLRQ�SURJUDPV��4XHVWLRQQDLUH�VXUYH\V�DUH�XVHG�WR�FROOHFW�GDWD�RQ�WKH�QXPEHU�RI�YLVLWVWKDW� KRXVHKROGV� PDNH� WR� D� VLWH� DQG� RQ� WKH� WUDYHO� H[SHQGLWXUHV� DQG� WLPH�� $� WKLUG� PHWKRGPHQWLRQ�LQ�7DEOH����DJJUHJDWH�SULFH�DQDO\VLV��ZLOO�QRW�EH�DSSOLHG�KHUH��DV�WKH�YDOXHV�UHODWHG�WRWKH�+$%V�GDPDJHV�RQ�PDULQH� UHVRXUFHV�ZLWK�FRPPHUFLDO�YDOXH� LV�QRW�SDUW�RI� WKH�YDOXDWLRQDSSURDFK�DGRSWHG��,Q�IDFW��ZH�DGRSW�D�YDOXDWLRQ�DSSURDFK��ZKLFK�LV�DQFKRUHG�LQ�WKH�XVH�RI�DTXHVWLRQQDLUH��GHVLJQHG�WR�YDOXH�+$%V¶�UHFUHDWLRQ�UHODWHG�GDPDJHV�±�WKURXJK�WKH�XVH�RI�WKH7&�PHWKRG�±��DQG�WR�YDOXH�+$%V¶�PDULQH�HFRV\VWHP�DQG�QRQ�XVH�GDPDJHV��PDNLQJ�WKH�XVHRI�WKH�&9�PHWKRG�
� 6XUYH\�LQVWUXPHQW�DQG�VXUYH\�H[HFXWLRQ
��� 4XHVWLRQQDLUH�GHVLJQ7ZR� PDMRU� SDUWV� FKDUDFWHUL]H� WKH� VWUXFWXUH� RI� WKH� TXHVWLRQQDLUH�� 7KH� RQH� FROOHFWVUHVSRQGHQWV¶�WUDYHO�GDWD��7KLV�LQIRUPDWLRQ�LV�XVHG�WR�VKHG�OLJKW�RQ�WKH�UHFUHDWLRQ�EHQHILWV�RIWKH�PDULQH�SURWHFWLRQ�SURJUDP��7KH� VHFRQG�SDUW� LQFOXGHV� WKH� FRQWLQJHQW�YDOXDWLRQ� H[HUFLVH�7KH� FRQWLQJHQW� YDOXDWLRQ� H[HUFLVH� LV� GHVLJQHG� WR� DVVHVV� WKH� HFRQRPLF� YDOH� RI� PDULQHHFRV\VWHP�QRQ�PDUNHW�EHQHILWV�RI�WKH�PDULQH�SURWHFWLRQ�SURJUDP��6LQFH�UHVSRQGHQWV�ZLOO�EHXQIDPLOLDU�ZLWK�VXFK�EHQHILWV��WKH�PDULQH�SURWHFWLRQ�SURJUDP�QHHGV�WR�EH�FDUHIXOO\�GHVFULEHG�7KLV�RFFXUV�LQ�WHUPV�RI���D��FRQVWUXFWLRQ�RI�D�EDOODVW�ZDWHU�GLVSRVDO�WUHDWPHQW�FRPSOH[�LQ�WKH5RWWHUGDP�KDUERU��DQ�LQWHUQDO�FLUFXLW�ZKHUH�EDOODVW�ZDWHU�ZLOO�EH�WUDQVIHUUHG�WR�DQG�VXEPLWWHGWR�DQ�DSSURSULDWH�SK\VLFDO�FKHPLFDO�WUHDWPHQW��WR�NLOO�DOO�+$%V��EHIRUH�EHLQJ�GLVFKDUJHG�LQWRWKH�VHD��DQG��E�� LPSOHPHQWDWLRQ�RI�DQ�DOJDH�PRQLWRULQJ�SURJUDP�RI� WKH�ZDWHU�TXDOLW\� LQ� WKHRSHQ� VHD� DORQJ� WKH� 1RUWK�+ROODQG� EHDFKHV�� 7KH� EHQHILWV� RI� VXFK� D� SURWHFWLRQ� SURJUDP� DUHGHVFULEHG�LQ�WHUPV�RI�LWV�ELR�HFRORJLFDO�HIIHFWV��LQFOXGLQJ�WKH�SURWHFWLRQ�IURP�WKH�VR�FDOOHG�UHGWLGHV��ZKLFK�DUH�UHVSRQVLEOH�IRU�WKH�GHVWUXFWLRQ�RI�PDULQH�OLYLQJ�UHVRXUFHV�

� $SSHQGL[� ,, SURYLGHV� D� FRPSOHWH� VXPPDU\� RI� WKH� VWUXFWXUH� RI� WKH� ILQDO� VXUYH\� LQVWUXPHQW�� $� FRS\� RI� WKHRULJLQDO�VXUYH\�LV�DYDLODEOH�LQ�$SSHQGL[�,,,�



�

6XFFHVVIXOO\� GHVFULELQJ� WKH� SURWHFWLRQ� SURJUDP� LV� D� QHFHVVDU\� FRQGLWLRQ�� WKRXJKW� QRWVXIILFLHQW�� WR� JXDUDQWHH� WKH� YDOLGLW\� RI� WKH� YDOXDWLRQ� H[HUFLVH��'HFLVLRQV� FRQFHUQLQJ� WKH� �L�FKRLFH� RI�ZHOIDUH�PHDVXUHPHQW�� �LL�� WKH� FKRLFH� RI� WKH� SD\PHQW� YHKLFOH�� DV�ZHOO� DV� �LLL�� WKHFKRLFH� RI� HOLFLWDWLRQ� PHWKRG� PXVW� DOVR� EH� WDNHQ�� 7KH� OLWHUDWXUH� VXJJHVWV� WZR� DOWHUQDWLYHPHDVXUHV�WKDW�FDQ�EH�XVHG�WR�DVVHVV�WKH�PDJQLWXGH�RI�WKH�ZHOIDUH�FKDQJH�DV�GHVFULEHG�E\�WKHLQWURGXFWLRQ� RI� WKH� QHZ� UHJXODWLRQ�� DQG� WKXV� WR� REWDLQ� D� JDLQ� LQ� WKH�PDULQH� HQYLURQPHQWDOTXDOLW\�OHYHO��7KHVH�DUH�WKH�+LFNVLDQ�FRPSHQVDWLQJ�VXUSOXV�DQG�WKH�HTXLYDOHQW�VXUSOXV��+LFNV�������$V�ZH�FDQ�VHH�LQ�7DEOH����LQ�WKH�VFHQDULR�RI�DQ�LQFUHDVH�LQ�WKH�PDULQH�HQYLURQPHQWDOTXDOLW\�� WKH� +LFNVLDQ� FRPSHQVDWLRQ� VXUSOXV� FDUULHV� ZLWK� LW� LPSOLFLWO\� WKH� SURSHUW\�ULJKWVDVVXPSWLRQ� WKDW� WKH� LQGLYLGXDO� KDV� D� SD\PHQW� REOLJDWLRQ� LI� WKH� QHZ� �DQG� KLJKHU�HQYLURQPHQWDO�TXDOLW\�OHYHO�LV�WR�EH�SXUVXHG�

,Q� WKH� SUHVHQW� VWXG\� ZH� DGRSWHG� WKH� +LFNVLDQ� HTXLYDOHQW� VXUSOXV�� FRUUHVSRQGLQJ� WR� WKHFKDQJH� LQ� LQFRPH� WKDW� UHIOHFWV� WKH� FRQVXPHU¶V� PD[LPXP�ZLOOLQJQHVV� WR� SD\� �:73�� ±� VHH³:73� WR�REWDLQ´ LQ�7DEOH����7KLV� LPSOLHV� WKDW� WKH�SUHVHQW�GLVWULEXWLRQ�RI�SURSHUW\� ULJKWV� LVUHVSHFWHG��VR�WKDW�LQGLYLGXDOV�KDYH�WR�SD\�IRU�DQ�LPSURYHPHQW�RI�HQYLURQPHQWDO�TXDOLW\�GXH�WRWKH�PDULQH�SURWHFWLRQ�SURJUDP�,Q�DGGLWLRQ��RQH�QHHGV�WR�FKRRVH�WKH�SD\PHQW�PHWKRG��7KH�FUXFLDO�SRLQW�LV�WR�ILQG�D�VFKHPHWKDW�EHVW�ILWV�WKH�HQYLURQPHQWDO�FKDQJH�LQ�D�ZD\�WKDW��FUHDWHV�D�SODXVLEOH�VLWXDWLRQ��FRQYLQFLQJWR�UHVSRQGHQWV�DV�DQ�DSSURSULDWH�ZD\�WR�SD\�IRU�WKH�GHVFULEHG�SURJUDP��DQG�UHJDUGHG�DV�D�IDLUPHWKRG� RI� SD\PHQW�� VR� WKDW� DOO� UHVSRQGHQWV�� LQGHSHQGHQWO\� RI� WKHLU� VRFLR�HFRQRPLFFKDUDFWHULVWLFV�� OLIH� H[SHULHQFHV� DQG� UHVLGHQWLDO� ORFDOL]DWLRQ�� DUH� HTXDOO\� FRPSHOOHG� WR� SD\�)XUWKHUPRUH��WKH�UHVSRQGHQWV�DUH�LQIRUPHG�WKDW�WKH�FXUUHQW�EXGJHWV�RI�VKLSSLQJ�FRPSDQLHV�DUHLQVXIILFLHQW� WR�DOORZ� WKH� LPSOHPHQWDWLRQ�RI�SUHYHQWLRQ�DQG�PRQLWRULQJ� VFKHPHV�� ,Q�YLHZ�RIWKHVH�FRQGLWLRQV��ZH�DGRSWHG�D�QDWLRQDO�WD[�FROOHFWLRQ�VFKHPH��UHMHFWLQJ�DOWHUQDWLYHV��VXFK�DVEHDFK� HQWUDQFH� IHHV��0RUHRYHU�� WKH� VXUYH\�QDUUDWLYH�PDNHV� FOHDU� WR� WKH� UHVSRQGHQW� WKDW� WKHPRQH\�UDLVHG�ZLOO�EH�H[FOXVLYHO\�DOORFDWHG� WR� WKH�SURWHFWLRQ�RI�SURJUDP�DV�GHVFULEHG� LQ� WKHVXUYH\�LQVWUXPHQW�DQG�WKXV�QRW�VXEMHFW�WR�ZDVWH�RU�IUDXG�

7DEOH����+LFNVLDQ�ZHOIDUH�PHDVXUHV�DQG�WKH�SURSHUW\�ULJKWV�GLVWULEXWLRQ
0DULQH�HQYLURQPHQWDOTXDOLW\ +LFNVLDQ�(TXLYDOHQW��+(��VXUSOXV�,PSOLHG�SURSHUW\�ULJKWV�LQ�WKH�FKDQJH +LFNVLDQ�&RPSHQVDWLQJ��+&��VXUSOXV�,PSOLHG�SURSHUW\�ULJKWV�LQ�WKH�VWDWXV�TXR,QFUHDVH :$&�WR�IRUJR :73�WR�REWDLQ'HFUHDVH :73�WR�DYRLG :$&�WR�DFFHSW



�

$V� IDU� WKH� HOLFLWDWLRQ�PHWKRG� LV�FRQFHUQHG��ZH� IROORZHG�FORVHO\� WKH�1DWLRQDO�2FHDQLF�DQG$WPRVSKHULF�$GPLQLVWUDWLRQ�JXLGHOLQHV� �12$$������� DQG� DGRSWHG� WKH� UHIHUHQGXP� HOLFLWDWLRQTXHVWLRQ�IRUPDW��7KLV�PHDQV�WKDW�HDFK�UHVSRQGHQW�LV�IDFHG�ZLWK�D�VSHFLILF�FRVW��DV�VWDWHG�LQ�WKHVXUYH\�LQVWUXPHQW��DQG�DVNHG�ZKHWKHU�VKH�LV�ZLOOLQJ�WR�SD\�WKDW�DPRXQW��D�\HV�RU�QR�UHVSRQVH�VR�DV�WR�SUHYHQW�WKH�GHYHORSPHQW�SODQ��&DPHURQ�DQG�-DPHV�������&DPHURQ�������&DPHURQ������� ,Q� WKH� SUHVHQW� VWXG\�� ZH� XVHG� WKH� GRXEOH�ERXQGHG� GLFKRWRPRXV� FKRLFH� TXHVWLRQ�&DPHURQ� DQG� 4XLJJLQ� ������ VR� DV� WR� LQFUHDVH� WKH� VWDWLVWLFDO� HIILFLHQF\� RI� WKH� HVWLPDWHV�+DQHPDQQ�HW�DO���������7KH�XVH�RI�UHIHUHQGXP�TXHVWLRQV�LQYROYHV�WKH�GHVLJQ�RI�D� UDQJH�RIELGV��L�H���WKH�GHYHORSPHQW�RI�D�VFKHPH�WKDW�VSHFLILHV��IRU�HDFK�UHVSRQGHQW��WKH�LQLWLDO�ELG�DQGWKH�UHVSHFWLYH�IROORZ�XSV� 7KXV��ZH�KDYH�WR�GHFLGH�KRZ�PDQ\�ELGV�WR�XVH��WKH�ORZHVW�DQG�WKHKLJKHVW� ELG�� KRZ� WKH� ELGV� VKRXOG� EH� VSDFHG� DQG�ZKDW� SURSRUWLRQ� RI� UHVSRQGHQWV� VKRXOG� EHRIIHUHG�HDFK�ELG��7KHVH�ZHUH�FKRVHQ�LQ�DFFRUGDQFH�WR�WKH�DQVZHULQJ�UHVXOWV�WR�DQ�RSHQ�HQGHG:73�TXHVWLRQ�XVHG�LQ�D�VPDOO�QXPEHU�RI�SLORW�LQWHUYLHZV�LQ�WKLV�VWXG\� 7DEOH�� RIIHUV�WKH�IXOOUDQJH�RI�ELG�DPRXQWV�XVHG�LQ�WKH�VXUYH\�LQVWUXPHQW�

��� 7KH�VXUYH\�DGPLQLVWUDWLRQ7KH�DGPLQLVWUDWLRQ�RI�WKH�TXHVWLRQQDLUH�WRRN�SODFH�GXULQJ�$XJXVW������DW�WKH�=DQGYRRUW�DUHD�ZKLFK� LV� ORFDWHG� DW� WKH� 1RUWK�+ROODQG� SURYLQFH� RI� WKH� 1HWKHUODQGV�� 'XULQJ� WKH� VXPPHU=DQGYRRUW� LV�D�FRDVWDO� UHVRUW� LGHDO� IRU�EHDFK�UHFUHDWLRQ�DFWLYLWLHV�� UDQJLQJ� IURP�VZLQJLQJ� WRVDLOLQJ��=DQGYRRUW�LV�RQH�RI�WKH�PRVW�SRSXODU�EHDFKHV�LQ�WKH�1HWKHUODQGV��HDVLO\�DFFHVVLEOH�E\SULYDWH�DQG�SXEOLF� WUDQVSRUW�� ,Q�JHQHUDO� WHUPV� WKH�=DQGYRRUW� EHDFK� DUHD� LV� FKDUDFWHUL]HG�E\WZR� GLIIHUHQW� ]RQHV�� WKH� EHDFKHV� DURXQG� WKH� FLW\� FHQWHU� RI� =DQGYRRUW� DQG� WKH� EHDFKHV� RI%ORHPHQGDDO��ZKHUH� WKH�FRDVW� LV�QRW�VR�KHDYLO\�XUEDQL]HG�DQG� LQFOXGHV� WKH�QDWXUDO�SDUN� WKH.HQQHPHU�'XQHV�$Q� LQWHUYLHZHU� ZLWK� ILHOGZRUN� H[SHULHQFH� FRQGXFWHG� WKH� VXUYH\�� :H� RSWHG� IRU� DQ� LQ�SHUVRQ�VXUYH\�EHFDXVH�LW�GRHV�QRW�RQO\�OHDG�WR�WKH�KLJKHVW�VXUYH\�UHVSRQVH�UDWHV�EXW�DOVR�LW�LVWKH�PRVW�VXLWDEOH�ZKHQ�XVLQJ�GRXEOH�GLFKRWRPRXV�ZLOOLQJQHVV�WR�SD\�HOLFLWDWLRQ�IRUPDW�

7DEOH����%LG�DPRXQWV�XVHG�LQ�WKH�VXUYH\�
%LG�&DUGV ,QLWLDO�%LG ,QFUHDVHG�%LG 'HFUHDVHG�%LG&DUG�� ����¼ ���¼ ����¼&DUG�� ���¼ ���¼ �����¼&DUG�� ���¼ ���¼ �����¼&DUG�� ���¼ ����¼ �����¼�2ULJLQDOO\�IRUPXODWHG�LQ�'XWFK�*XLOGHUV�
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7DEOH� � RIIHUV� WKH� GLVWULEXWLRQ� RI� WKH� QXPEHU� RI� LQWHUYLHZV� RYHU� WLPH�� LQFOXGLQJ� ERWKZHHNGD\V�DQG�ZHHNHQGV��%HIRUH�WKH�H[HFXWLRQ�RI�VXUYH\�D�ILUVW�GUDIW�RI�WKH�TXHVWLRQQDLUH�ZDVZULWWHQ� DQG� WHVWHG� LQ� D� QXPEHU� RI� SLORW� LQWHUYLHZV�� 7KLV� HQDEOHG� XV� WR� FKHFN� IRU� WKHFRPSUHKHQVLELOLW\�RI� WKH�SURSRVHG�YDOXDWLRQ�H[HUFLVH�DQG� LPSURYH� WKH� ODQJXDJH�XVHG� LQ� WKHQDUUDWLYH��

7KH� VHOHFWLRQ� RI� UHVSRQGHQWV� ZDV� GRQH� DFFRUGLQJ� WR� D� UDQGRP� FRYHUDJH� RI� YLVLWRUV� SHUEHDFK� KRXVH�� 7KLV� SURFHVV� \LHOGHG� D� UDQGRP� FRYHUDJH� RI� YLVLWRUV� SHU� EHDFK� KRXVH�� WKXVFRQWULEXWLQJ�WR�WKH�UHSUHVHQWDWLYHQHVV�RI�WKH�VDPSOH��7KH�LQWHUYLHZHU�FRQWDFWHG�����JURXS�RIYLVLWRUV�IURP�ZKRP�ZH�UHFHLYHG�D�WRWDO�RI�����FRPSOHWHG�VXUYH\V��7KH�QRQ�SDUWLFLSDWLRQ�UDWHLV����SHUFHQW�� L�H��RQ�DYHUDJH�DERXW� WZR�RXW� WKUHH� LQWHUYLHZV�ZHUH�FRPSOHWHG��8QOLNH�PDQ\RWKHU�VXUYH\�DSSOLFDWLRQV�WKH�PRVW�RIWHQ�PHQWLRQ�UHDVRQ�IRU�UHIXVDO�LV�³QRW�VSHDNLQJ�'XWFK´�LQ�IDFW�IRUHLJQ�WRXULVWV�DFFRXQWHG�IRU�RQH�WKLUG�RI�DOO�UHIXVDOV�
��� 'HVFULSWLYH�VWDWLVWLFV�RI�WKH�VXUYH\�UHVSRQVHV7KH�LQWHUYLHZHU�FRQWDFWHG�����JURXS�RI�YLVLWRUV������RI�ZKLFK�FRPSOHWHG�WKH�TXHVWLRQQDLUH�7KH�QRQ�SDUWLFLSDWLRQ�UDWH�LV�WKHUHIRUH����SHUFHQW��8QOLNH�PDQ\�RWKHU�VXUYH\�DSSOLFDWLRQV�WKHPRVW� RIWHQ� PHQWLRQHG� UHDVRQ� IRU� UHIXVDO� LV� ³QRW� VSHDNLQJ� 'XWFK´�� 7RXULVWV� IURP� DEURDGDFFRXQWHG�IRU�RQH�WKLUG�RI�DOO�UHIXVDOV��7KH�TXHVWLRQQDLUH¶V�GHPRJUDSKLFV�DQG�VRFLR�HFRQRPLFFKDUDFWHULVWLFV� LQGLFDWH� WKDW� WKH� PHGLDQ� UHVSRQGHQW� LV� EHWZHHQ ��� DQG� ��� \HDUV� ROG�� KDVFRPSOHWHG�WKH�+$92�VWXGLHV��OLYHV�ZLWK�D�SDUWQHU��DQG�KDV�D�KRXVHKROG�PRQWKO\�QHW�LQFRPHLV� LQ� WKH� UDQJH�RI�������¼�±�������¼��:H�DOVR�YHULILHG� WKDW� WKH�PDMRULW\�RI� WKH� UHVSRQGHQWVZHUH�ZRPHQ��FRUUHVSRQGLQJ�WR������SHUFHQW�RI�WKH�VDPSOH��:KHQ�FRQIURQWLQJ�WKH�GDWD�RI�RXUVXUYH\� ZLWK� VRFLR�GHPRJUDSKLF� VWDWLVWLFV� IRU� WKH� 1HWKHUODQGV� ZH� DUH� XQDEOH� WR� ILQG� PDMRUGLIIHUHQFHV�� )RU� H[DPSOH�� WKH� GLVWULEXWLRQ� RI� WKH� OHYHOV� RI� HGXFDWLRQ� LQ� WKH� VDPSOH� LV� YHU\
� )RU�H[DPSOH��WKH�SLORW�LQWHUYLHZV�SOD\HG�D�FUXFLDO�UROH�LQ�GRZQVL]LQJ�WKH�RULJLQDO�TXHVWLRQQDLUH��ZKLFK�SURYHGWR�EH�WRR�ORQJ�IRU�DGPLQLVWUDWLRQ�
� $�EHDFK�KRXVH�UHIHUV�WR�D�]RQLQJ�XQLW�RI�WKH�=DQGYRRUW�EHDFK�DUHD��$SSHQGL[�,9�SUHVHQWV�LQIRUPDWLRQ�DERXW�WKHORFDOL]DWLRQ�RI�=DQGYRRUW�DQG�SURYLGHV�D�OLVW�RI�VHOHFWHG�EHDFK�YLVLWRUV�

7DEOH����'LVWULEXWLRQ�RI�WKH�QXPEHU�RI�LQWHUYLHZV:HG 7KX 6DW 7XH :HG )UL 6DW 6XQ :HG 7KX )UL 6XQ 6DW�WK �WK ��WK ��WK ��WK ��WK ��WK ��WK ��QG ��UG ��WK ��WK �VW 6HSW�� �� �� �� �� �� �� �� �� �� �� �� �



�

VLPLODU� UHSUHVHQWDWLYH�� ,Q� DGGLWLRQ�� WKH� VDPSOH� DYHUDJH� QXPEHU� RI� SHUVRQV� SHU� KRXVHKROG��������LV�FORVH�WR�WKH�DYHUDJH�IRU�WKH�1HWKHUODQGV��ZKLFK�LV������ ,Q�RWKHU�ZRUGV��WKH�VDPSOH�LVUHSUHVHQWDWLYH�IRU�WKH�1HWKHUODQGV�6XUYH\� UHVSRQVHV� RQ� WKH� WUDYHO� GDWD� VKRZ� WKDW�PRUH� WKDQ� ��� SHUFHQW� RI� WKH� UHVSRQGHQWVWRRN� D� FDU� WR� WUDYHO� WR� =DQGYRRUW�� ��� SHUFHQW� DUULYHG� E\� SXEOLF� WUDQVSRUW� �L�H�� WUDLQ��� ����SHUFHQW�FDPH�E\�ELF\FOH��DQG������SHUFHQW�RI�WKH�UHVSRQGHQW�DUULYHG�WR�WKH�EHDFK�RQ�IRRW��:HXVHG� SXEOLF� GRPDLQ� VRIWZDUH� RI� WKH� 'XWFK� 5DLOZD\V� WR� FRPSXWHG� WUDYHO� WLPH� IRU� SXEOLFWUDQVSRUW��7KH�VDPSOH�UHVXOWV�VKRZ�WKDW�EHDFK�YLVLWRUV�WKDW�WUDYHOHG�E\�WUDLQ�VSHQW�RQ�DYHUDJHWZR�KRXUV� DQG� WZHQW\�ILYH�PLQXWHV�RQ� WKH� WZR�ZD\� MRXUQH\�� (DFK� UHVSRQGHQW� WUDYHOLQJ� E\FDU�ZDV�DVNHG�WR�WKH�SRVWDO�]LS�FRGH�RI�WKHLU�DGGUHVV��WKH�EUDQG�DQG�PRGHO�RI�WKHLU�FDU��WKH�VL]HRI�WKH�HQJLQH��WKH�W\SH�RI�IXHO�XVHG��DQG�WKH�FRVWV�RI�SDUNLQJ�DW�WKH�EHDFK��2Q�WKH�EDVLV�RI�WKLVLQIRUPDWLRQ�ZH�ZHUH�DEOH�WR�FRPSXWH�LQGLYLGXDO�WUDYHO�FRVWV�IRU�DOO�YLVLWRUV�WKDW�XVHG�D�FDU�WRUHDFK� WKH� =DQGYRRUW� EHDFK� DUHD�� 7KLV� VKRZV� WKDW� YLVLWRUV� ZKR� FDPH� E\� FDU� WUDYHOHG� RQDYHUDJH� ���� NLORPHWHUV� DQG� VSHQW� RQH� KRXU� DQG� WZHQW\�WKUHH� PLQXWHV� RQ� WKH� WZR�ZD\MRXUQH\�� 7KH�PHGLDQ�UHVSRQGHQW�XVHG�D�FDU�SRZHUHG�E\�JDVROLQH�ZLWK�D�PHGLXP�VL]H�HQJLQHDQG�VSHQW�DERXW�����¼�LQ�SDUNLQJ��)LQDOO\��UHVSRQGHQWV�ZHUH�DVNHG�WR�H[SUHVV�ZKHWKHU�WKH\�KDGLQFXUUHG�RQ�VLWH�H[SHQGLWXUHV��$ERXW����SHUFHQW�RI�WKH�UHVSRQGHQWV�LQGLFDWHG�WKH\�KDG�UHQWHGSDUDVROV�RU�ZLQGVKLHOGV�DQG����SHUFHQW� WKDW� WKH\�KDG�VSHQW�PRQH\�RQ�GULQNV�RU� IRRG� LQ� WKHWHUUDFHV��7DEOH�� RIIHUV�D�PRUH�GHWDLOHG�FODVVLILFDWLRQ�RI�WKH�RQ�VLWH�H[SHQGLWXUHV�

� 1HYHUWKHOHVV��WKH�VXUYH\�VDPSOH�UHYHDOV�WR�EH�VOLJKWO\�VNHZHG�WRZDUGV�\RXQJ�UHVSRQGHQWV��6HH�$SSHQGL[�9�IRUPRUH�GHWDLOHG�LQIRUPDWLRQ�
� $YDLODEOH�DW�ZZZ�QV�QO�UHLVLQIR�
� 7KH� WUDLQ� VWDWLRQ�RI�=DQGYRRUW LV� OHVV� WKDQ� ILYH�PLQXWHV�ZDONLQJ� IURP� WKH�EHDFK��$V� WKH� RULJLQ�ZH�XVHG� WKHFORVHVW�WUDLQ�VWDWLRQ�WR�WKH�]LS�FRGH�UHSRUWHG�E\�WKH�UHVSRQGHQW��)RU�UHVSRQGHQWV�OLYLQJ�IDU�IURP�D�UDLOZD\�VWDWLRQZH�LQFOXGHG�DQ�H[WUD�WZHQW\�PLQXWHV�IRU�WUDQVSRUW�IURP�KRPH�WR�WKH�UDLOZD\�VWDWLRQ�
� ,QIRUPDWLRQ�REWDLQHG�ZLWK�0LFURVRIW�$XWR5RXWH�([SUHVV����� VRIWZDUH�

7DEOH����2Q�VLWH�H[SHQGLWXUHV����
/HVV�WKDQ���¼ ��WR���¼ ���WR����¼ 0RUH�WKDQ����¼%HDFK�PDWHULDOV ���� ���� ���� ���)RRG�DQG�GULQNV ���� ���� ���� ����1RWH� �,QFOXGHV�WKH�FRVWV�GXH�WR�WKH�UHQW�RI�SDUDVROV�DQG�ZLQGVKLHOGV�
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'HVFULSWLYH�GDWD�UHODWLQJ�WR�WKH�:73�TXHVWLRQV�DUH�DV�IROORZV��$V�RQH�ZRXOG�H[SHFW�IURPHFRQRPLF� WKHRU\�� WKH� SURSRUWLRQ� RI� µ\HV�\HV¶� UHVSRQVHV� IDOOV� VKDUSO\� ZLWK� WKH� DPRXQW� WKHUHVSRQGHQW�LV�DVNHG�WR�SD\��$V�ZH�FDQ�VHH�IURP�7DEOH���������SHUFHQW�RI�WKH�UHVSRQGHQWV�DUHZLOOLQJ� WR� SD\� PRUH� WKDQ� ��� ¼� IRU� WKH� SURWHFWLRQ� SURJUDP�� ZKLOH� RQO\� ���� SHUFHQW� RI� WKHUHVSRQGHQWV� VWDWHV� D�ZLOOLQJQHVV� WR� SD\� DERYH� ���� ¼�� 6XFK� D� ORZ� VDPSOH� SURSRUWLRQ� DW� WKHKLJKHVW� ELG� LV� KHUH� LQWHUSUHWHG� DV� D� VLJQDO� WKDW� WKH� ELG� FDUG� LV� ZHOO� GHVLJQHG� VLQFH� LW� KDVFDSWXUHG� WKH� UDQJH� RI� UHVSRQGHQW¶V� XQREVHUYHG�ZLOOLQJQHVV� WR� SD\��� ,Q� DGGLWLRQ�� DQG� DV�ZHZRXOG�H[SHFW�� WKH�SURSRUWLRQ�RI� µQR�QR¶� UHVSRQVHV� LQFUHDVHV� WKH�ELG� DPRXQW�� ,Q� IDFW�� DW� WKHORZHVW� ELG� FDUG� ZH� UHJLVWHU� D� ���� SHUFHQW� RI� ³QR�QR´� UHVSRQVH� ZKHUHDV� WKLV� SURSRUWLRQLQFUHDVHV�WR�����SHUFHQW�DW�WKH�KLJKHVW�ELG�FDUG��+RZHYHU��7DEOH�� DOVR�VKRZV�WKDW�ORZHVW�³QR�QR´�VDPSOH�SURSRUWLRQ�UHODWHV�WR�WKH����¼�ELG�FDUG�DQG�QRW�WR�WKH����¼��WKH�KLJKHVW�ELG�FDUG�7KLV� IDFW� VLJQDOV� WKH�QHHG� IRU�DQDO\VLV�RI� WKH� UHDVRQV�XQGHUO\LQJ� WKH� ³QR�QR´� UHVSRQGHQWV���7KH� UHPDLQLQJ� DQVZHULQJ� SDWWHUQV�� ³\HV�QR´� �³QR�\HV´�� UHVSRQVHV�� LQGLFDWH� WKDW� WKHUHVSRQGHQW¶V� PD[LPXP� :73� OLHV� EHWZHHQ� WKH� LQLWLDO� ELG� DPRXQW� DQG� WKH� LQFUHDVHG�GHFUHDVHG��ELG�DPRXQWV������SHUFHQW�RI�WKH�:73�OLHV�EHWZHHQ����DQG����¼ DQG�����SHUFHQW�RIWKH�UHVSRQGHQWV¶�:73�OLHV�EHWZHHQ����DQG����¼�

)LQDOO\��UHVSRQGHQWV�ZHUH�DVNHG�WR�VWDWH�WKHLU�RSLQLRQ�DERXW�SULRULWLHV�LQ�FRDVWDO�DQG�EHDFKPDQDJHPHQW��7DEOH���VKRZV�WKDW�FRDVWDO�PDQDJHPHQW�DFWLYLWLHV�UHODWHG�WR�µNHHSLQJ�WKH�VDQGEHDFK�FOHDQ�IURP�UXEELVK¶� UHFHLYHG� WKH�KLJKHVW�SULRULW\�� IROORZHG�E\�µSURWHFWLQJ� WKH�PDULQHHFRV\VWHP�IURP�ZDWHU�SROOXWLRQ¶�DQG� µHQVXULQJ�VHDZDWHU�TXDOLW\� WKDW�GRHV�QRW�SURYRNH�VNLQDOOHUJLHV¶�� 6XFK� D� UDQNLQJ� SDWWHUQ� FRQILUPV� WKH� UHOHYDQFH� RI� WKH� SUHVHQW� YDOXDWLRQ� VWXG\� RIGDPDJHV�FDXVHG�E\�+$%V�
� $�³UXOH�RI�WKH�WKXPE´�DFFHSWHG�LQ�WKH�OLWHUDWXUH�VXJJHVWV�WKDW�LI�OHVV�WKDQ����SHUFHQW�RI�WKH�UHVSRQGHQWV�DQVZHU\HV WR�WKH�KLJKHVW�ELG��WKHQ�WKH�ELG�YHFWRU�KDV�FDSWXUHG�WKH�UDQJH�RI�WKH�:73�GLVWULEXWLRQ�ZHOO���VHH�%RPDQ�DQG%RVWHGW������
�� 7KH� HPSLULFDO� OLWHUDWXUH� RQ� FRQWLQJHQW� YDOXDWLRQ� VKRZV� WKDW� WKLV� JURXS� RI� UHVSRQGHQWV� LV� OLNHO\� WR� LQFOXGHUHVSRQGHQWV�WKDW�VD\�³QR´�LQGHSHQGHQWO\�RI�WKH�ELG�DPRXQW��WKHVH�UHVSRQGHQWV�DUH�FRQVLGHUHG�DV�SURWHVW�ELGGHUV�$Q�H[WHQVLYH�DQDO\VLV�RI�UHDVRQV�IRU�SURWHVW�LV�SURYLGHG�LQ�6HFWLRQ���

7DEOH����%LG�FDUGV���PRQH\�DPRXQWV�DQG�UHVSRQVHV
0RQHWDU\�DPRXQWV 'LVWULEXWLRQ�RI�WKH�:73�UHVSRQVHV��LQ���%LG�FDUG ,QLWLDO +LJK /RZ <HV�\HV <HV�QR 1R�\HV 1R�QRQ��� ����¼ ���¼ ����¼ ���� ��� ��� ���Q��� ���¼ ���¼ �����¼ ���� ��� ��� ���Q��� ���¼ ���¼ �����¼ ���� ���� ��� ���Q��� ���¼ ����¼ �����¼ ��� ��� ��� ���
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� (VWLPDWLRQ�UHVXOWV�RI�WKH�WUDYHO�FRVW�PHWKRG
��� 7UDYHO�FRVWV��WUDQVSRUWDWLRQ�DQG�WUDYHO�WLPH7KH� FRUQHUVWRQH� RI� WKH� UHFUHDWLRQ� WUDYHO� FRVW� PRGHO� LV� WKH� LQYHUVHO\� UHODWHG� UHODWLRQVKLSEHWZHHQ� WKH� LQGLYLGXDO� �\HDUO\�� QXPEHU� RI� YLVLWV� DQG� WKH� WUDYHO� FRVWV� DVVRFLDWHG�ZLWK� HDFKYLVLW��,Q�RWKHU�ZRUGV��ZH�H[SHFW�D�GHFUHDVH�LQ�WKH�GHPDQG�RI�\HDUO\�YLVLWV�SHU�LQGLYLGXDO�DV�WKHWRWDO�FRVWV�SHU�YLVLW�LQFUHDVHV��7KH�JHQHUDOL]HG�WUDYHO�FRVWV�RI�D�YLVLW�DUH�GHILQHG�DV�WKH�VXP�RIWZR�FRPSRQHQWV��RXW�RI�SRFNHW�FRVWV�DQG�WKH�FRVWV�RI�WUDYHO�WLPH��2XW�RI�SRFNHW�WUDYHO�FRVWVLQFOXGH� WUDQVSRUWDWLRQ� FRVWV� DQG� �VLWH�� HQWUDQFH� IHHV�� 6LQFH� LQ� WKH� SUHVHQW� VWXG\� WKH� EHDFKYLVLWRUV�GR�QRW�IDFH�DQ\�HQWUDQFH�IHH��WKH�WRWDO�FRVW�RI�D�YLVLW�LV�WKH�VXP�RI�WUDQVSRUWDWLRQ�DQGWUDYHO�WLPH�FRVWV�
������� 7UDQVSRUWDWLRQ�FRVWV7KH�WUDQVSRUWDWLRQ�FRVW�LV�FDOFXODWHG�DV�D�IXQFWLRQ�RI�WKH�UHVSRQGHQW¶V�PHDQV�RI�WUDQVSRUW��LQWKLV� FDVH� �L�� FDU�� �LL�� WUDLQ�� �LLL�� ELF\FOH� DQG� �LY�� ZDONLQJ�� )RU� WKH� ODWWHU� WZR� FDWHJRULHV� WKHWUDQVSRUWDWLRQ�FRVWV�DUH�DVVXPHG�WR�EH�]HUR��7KH�WUDLQ�FRVWV�DUH�HVWLPDWHG�IRU�D�WZR�ZD\�WUDLQWLFNHW� EHWZHHQ� WKH� =DQGYRRUW� WUDLQ� VWDWLRQ� DQG� WKH� FORVHVW� WUDLQ� VWDWLRQ� WR� WKH� UHVSRQGHQW¶VUHVLGHQFH�� )LQDOO\�� IRU� UHVSRQGHQWV� WUDYHOLQJ� E\� FDU�� WKH� PRQHWDU\� WUDQVSRUWDWLRQ� FRVWV� DUHFRPSXWHG�DV�D�WZR�ZD\�WULS�OHQJWK�LQ�NLORPHWHUV�WLPHV�WKH�FDU�FRVW�SHU�NP��7KH�ODWWHU�GHSHQGVRQ�WKH�EUDQG��PRGHO��HQJLQH�VL]H�DQG�WKH�W\SH�RI�WKH�IXHO�XVHG�E\�WKH�FDU�RI�WKH�UHVSRQGHQW�7KH� FDU�FRVW�NP� LV� FDOFXODWHG�ZLWK�SRVVLEOH� DSSURDFKHV�� QDPHO\� WKH� IXHO�FRVW� DQG� WKH� XVHU�FRVW�DSSURDFK��7KH�ILUVW�UHIHUV�WR�WKH�PDUJLQDO�FRVW�RI�RQH�DGGLWLRQDO�NLORPHWHU�RQO\�LQ�WHUPVRI� IXHO� XVH�� 7KH� XVHU�FRVW� DSSURDFK� LQ� FRYHUV� DOVR� PDLQWHQDQFH�� LQVXUDQFH� DQG� FDSLWDO

7DEOH����2SLQLRQ�RI�WKH�UHVSRQGHQWV�ZLWK�UHVSHFW�WR�DOWHUQDWLYH�PDULQH�PDQDJHPHQW�DFWLRQV
5DQNLQJ ,QGH[1�� (QVXUH�WKDW�WKH�EHDFK�LV�FOHDQ�IURP�UXEELVK�VXFK�DV�FDQV�DQG�FLJDUHWWHV� ����1�� (QVXUH�WKDW�WKH�PDULQH�HFRV\VWHP�LV�QRW�WKUHDWHQHG�E\�ZDWHU�SROOXWLRQ� ����1�� (QVXUH�WKDW�WKH�TXDOLW\�RI�WKH�VHDZDWHU�LV�VXFK�WKDW�LW�GRHV�QRW�SURYRNH�VNLQ�DOOHUJLHV� ����1�� (QVXUH�WKDW�WKH�GXQHV�FRQWLQXH�WR�EH�UHFUHDWLRQDO�DUHDV�DQG�QRW�IRU�KRXVLQJ� ����1�� (QVXUH�WKDW�VRPH�GXQHV�DUH�SURWHFWHG�DV�DUHDV�IRU�QDWXUH�DQG�FORVHG�WR�WKH�SXEOLF� ����1�� (QVXUH�WKDW�WKH�VDQG�DORQJ�WKH�ZDWHUIURQW�RI�WKH�EHDFK�LV�FOHDQ�IURP�DOJDH�DQG�IRDPV� ����1�� (QVXUH�WKDW�SDUNLQJ�ORWV��EDUV�DQG�UHVWDXUDQWV�DUH�VXIILFLHQW�IRU�WKH�QXPEHU�RI�EHDFK�YLVLWRUV� �����7KH�UDQNLQJ�LQGH[�ZDV�FRPSXWHG�E\�ZHLJKWLQJ�UHVSRQVH�SHUFHQWDJHV�WR�HDFK�SRVVLEOH�UHVSRQVH��DVVLJQLQJ�DZHLJKW� RI� ��� WR� µYHU\� LPSRUWDQW¶�� ��� WR� µLPSRUWDQW¶�� ��� WR� µVRPHZKDW� LPSRUWDQW¶� DQG�� ILQDOO\�� �� WR� µRI� OLWWOHLPSRUWDQFH¶�
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GHSUHFLDWLRQ��� 7DEOH�� RIIHUV�WKH�UHVXOWV�RI�ERWK�DSSURDFKHV��IRU�D�UDQJH�RI�FDUV�DV�UHSRUWHG�E\WKH�UHVSRQGHQWV�

������� 7UDYHO�WLPH�FRVW7KH�WLPH�FRVW�LV�HVWLPDWHG�E\�PXOWLSO\LQJ�WKH�DPRXQW�RI�WLPH�WKDW�D�UHVSRQGHQW�VSHQGV�RQ�WKHWZR�ZD\�WULS�WR�=DQGYRRUW�DQG�KHU�YDOXH�RI�WLPH��7KH�ODWWHU�LV�UHJDUGHG�DV�D�IXQFWLRQ�RI�WKHUHVSRQGHQW¶V�PRQWKO\�LQFRPH��WKH�VHOHFWHG�PHDQV�RI�WUDQVSRUW�DQG�WKH�SXUSRVH�RI�WKH�WULS��$VZH�FDQ�VHH�IURP�7DEOH����WKH�YDOXH�RI�WLPH�FDQ�UDQJH�IURP�������¼�SHU�KRXU�IRU�D�UHVSRQGHQWLQ�WKH�ORZHVW�LQFRPH�FDWHJRU\�DQG�WUDYHOLQJ�E\�WUDLQ�� WR��������¼�SHU�KRXU�IRU�D�UHVSRQGHQWEHORQJLQJ�WR�WKH�KLJKHVW�LQFRPH�FDWHJRU\�DQG�WUDYHOLQJ�E\�FDU�

�� $V�D�VRXUFH�IRU�WKH�XVHU�FRVW�DSSURDFK�³'H�$XWR*LGV ��.RVWSULMV�SHU�NLORPHWHU�����´�ZDV�XVHG��,Q�DGGLWLRQZH� DVVXPHG� WKDW� WKDW� WKH� UHVSRQGHQW� KROGV� WKH� FDU� IRU� D� SHULRG� RI� IRXU� \HDUV�� DQG� GULYHV� RQ� DYHUDJH� ������NLORPHWHUV�SHU�\HDU�

7DEOH�����6RPH�H[DPSOHV�RI�IXHO�FRVW�DQG�XVHU�FRVW�PRQHWDU\�YDOXHV
%UDQG 0RGHO (QJLQH�VL]H )XHO )XHO�FRVW�¼�.P� 8VHU�FRVW�¼�.P�%0: ���L ���� *DVROLQH ����� �����6DDE �� ���� *DVROLQH ����� �����3HXJHRW ��� ���� 'LHVHO ����� �����$VWRQ�0DUWLQ 9� ���� *DVROLQH ����� �����0D]GD 'HQLR ���� *DVROLQH ����� �����9: 3DVVDW ���� 'LHVHO ����� �����&LWURHQ 6D[R ���� *DVROLQH ����� �����2SHO 9HFWUD ���� /3* ����� �����9ROYR 6�� ���� *DVROLQH ����� �����3HXJHRW ��� ���� 'LHVHO ����� �����5HQDXOW 0HJDQH ���� /3* ����� �����3HXJHRW ��� ���� *DVROLQH ����� �����&KU\VOHU *��&KU\VOHU ���� 'LHVHO ����� ���������0D[LPXP��PLQLPXP��YDOXHG�UHJLVWHUHG�LQ�WKH�VDPSOH

7DEOH����9DOXH�RI�WLPH�E\�LQFRPH�DQG�WUDYHO�PRGH��¼�
7UDYHO�PRGH *URVV�PRQWKO\�LQFRPH�FDWHJRULHV/HVV�WKDQ�������¼ ������¼�±�������¼ ������¼�±�������¼ 0RUH�WKDQ�������¼&DU ����� ����� ����� ������7UDLQ ����� ����� ����� �����6RXUFH��*XQQ�HW�DO� ������
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��� 5HFUHDWLRQ�GHPDQG�IXQFWLRQ�DQG�HVWLPDWLRQ�UHVXOWV,Q�DGGLWLRQ�WR�WKH�LQGLYLGXDO�WUDYHO�FRVW�GDWD��VRFLR�HFRQRPLF�GHPRJUDSKLF�YDULDEOHV�DQG�VLWHDWWULEXWHV�DUH�LQFOXGHG�LQ�WKH�UHFUHDWLRQ�GHPDQG�IXQFWLRQ��7KH�ODWWHU�FDQ�EH�IRUPDOO\�ZULWWHQDV � ��;; DV ���I9  ���
+HUH�9 GHQRWHV�WKH�QXPEHU�RI�YLVLWV�WR�WKH�=DQGYRRUW�EHDFKHV�GXULQJ�WKH�SDVW�WZHOYH�PRQWKV�;V GHQRWHV�WKH�YHFWRU�RI�VRFLR�HFRQRPLF�GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�WKH�UHVSRQGHQWV��;DWKH� YHFWRU� RI� DWWULEXWHV� UHODWHG� WR� WKH�=DQGYRRUW EHDFKHV��� WKH� YHFWRU� RI� SDUDPHWHUV� WR� EHHVWLPDWHG��DQG� WKH�HUURU�WHUP�YHFWRU��,Q�RUGHU�WR�DFKLHYH�UREXVW��QRQ�ELDVHG�HVWLPDWHV�RI��WKH� HFRQRPHWULF� PRGHO� VSHFLILFDWLRQ� DQG� HVWLPDWLRQ� PHWKRG� QHHG� WR� UHVSHFW� WKH� LQWULQVLFFKDUDFWHULVWLFV�RI�WKH�WUDYHO�FRVW�GDWD��,Q�SDUWLFXODU��WKH\�QHHG�WR�WDNH�LQWR�DFFRXQW�WKH�IDFW�WKDWWKH� QXPEHU� RI� YLVLWV� LV� QRQQHJDWLYH�� L�H�� WKH� GHSHQGHQW� YDULDEOH� LV� WUXQFDWHG� DW� ]HUR�+HOOHUVWHLQ� ������� 7KHUHIRUH��ZH�ZRUN�ZLWK� WKH� IROORZLQJ� VHPL�ORJDULWKPLF� VSHFLILFDWLRQ���0RGHO�,��

HEEE ��� ¦¦ D DDV VV [[H9 � ���
+HUH�WKH��L DUH�WKH�SDUDPHWHUV�WR�EH�HVWLPDWHG��ZLWK��V DQG��D GHQRWLQJ�WKH�SDUDPHWHUV�RI�WKHVRFLR�HFRQRPLF�GHPRJUDSKLF� FKDUDFWHULVWLFV� RI� WKH� UHVSRQGHQWV� DQG� WKH� DWWULEXWHV� RI� WKH=DQGYRRUW�EHDFKHV��UHVSHFWLYHO\�� H GHQRWHV�WKH�HUURU�WHUP��2/6�UHVXOWV�RI�WKH�DUH�SUHVHQWHGLQ�7DEOH�����$Q�DGGLWLRQDO�FKDUDFWHULVWLF�RI�WKH�WUDYHO�FRVW�GDWD�LV�WKDW�VLQFH�LW�GUDZV�IURP�RQ�VLWH� VXUYH\V�� PHDQLQJ� WKDW� IUHTXHQW� YLVLWRUV� DUH� PRUH� OLNHO\� WR� EH� LQWHUYLHZHG�� $V� DFRQVHTXHQFH�� WKH� HFRQRPHWULF� PRGHO� VSHFLILFDWLRQ� DQG� HVWLPDWLRQ� PHWKRG� IRU� (TXDWLRQ� �QHHGV� WR� EH� FRUUHFWHG� IRU� VHOI�VHOHFWLRQ� ELDV�� 7KHUHIRUH�� ZH� HVWLPDWH� D� FRXQW� GDWD� PRGHO�FRUUHFWLQJ� IRU� ERWK� WUXQFDWLRQ� DQG� VHOI�VHOHFWLRQ�� 7KLV� JLYHV� ULVH� WR� PRGHO� VSHFLILFDWLRQ�0RGHO�,,�� � � � � � � �3URE MHM)M9 MS OO�   ZLWK

���

�� 7KHUH�DUH�RWKHU�QRQ�OLQHDU� IXQFWLRQDO� IRUPV�� VXFK�DV� WKH�TXDGUDWLF� DQG�GRXEOH�ORJDULWKPLF�� DOO�RI�ZKLFK�DUHFRQVLVWHQW�ZLWK� WKH� XQGHUO\LQJ� WKHRU\�RI� GHPDQG�� LQ�ZKLFK� WKH� ODUJHU� WKH� WUDYHO� FRVW� YDULDEOH�� WKH� VPDOOHU� WKHPDUJLQDO� HIIHFW� RI� SULFH� RQ� WKH� QXPEHU� RI� WULSV� GHPDQGHG�� 7KH� VHPL�ORJDULWKPLF� VSHFLILFDWLRQ� KDV� D� XQLTXH�LQWHUSUHWDWLRQDO��DGYDQWDJH�LQ�WKDW�WKH�DYHUDJH�FRQVXPHU�VXUSOXV�SHU�WULS�VLPSO\�LV�WKH�LQYHUVH�RI�WKH�HVWLPDWHGFRHIILFLHQW�RI�WUDYHO�FRVW��/RRPLV�DQG�:DOVK�������



��

HEEEO ��� ¦¦ D DDV VV [[H 


�
+HUH�M GHQRWHV�WKH�SRVVLEOH�YDOXHV�IRU�WKH�DQQXDO�YLVLWV�WR�WKH�=DQGYRRUW EHDFKHV��M �����«��)S��� WKH�FXPXODWLYH�GLVWULEXWLRQ�IXQFWLRQ�RI� WKH�VWDQGDUG�3RLVVRQ�SUREDELOLW\�PRGHO��DQG� O�QRQ�QHJDWLYH��3RLVVRQ�SDUDPHWHU�WR�EH�HVWLPDWHG��VHH�*UHHQH���������7KH�HVWLPDWLRQ�UHVXOWV�DUH�DV�IROORZV��,QGHSHQGHQWO\�RI�WKH�WUDQVSRUW�FRVW�DSSURDFK�DQG�WKHHFRQRPHWULF� VSHFLILFDWLRQ�� DOO� WKH� WKUHH� YDULDEOHV� WKDW� UHSUHVHQW� WKH� JHQHUDOL]HG� WUDYHO� FRVWKDYH�D�QHJDWLYH�VLJQ��UHIOHFWLQJ�WKHRUHWLFDO�H[SHFWDWLRQV��,Q�SDUWLFXODU��IRU�0RGHO�,��IXHO�FRVWDSSURDFK�� ERWK� WUDYHO� WLPH� DQG� WUDQVSRUW� H[SHQGLWXUH� HVWLPDWHV� UHYHDO� WR� EH� VWDWLVWLFDOO\VLJQLILFDQW�GLIIHUHQW�IURP�]HUR��,Q�RWKHU�ZRUGV��WKH�HPSLULFDO�HYLGHQFH�FRQILUPV�WKH�HFRQRPLFUHOHYDQFH�RI� WKH� WUDQVSRUW� H[SHQGLWXUHV�DQG� WUDYHO� WLPH� LQ�H[SODLQLQJ�FRQVXPHU� UHFUHDWLRQDOEHKDYLRU��L�H��LQ�GHWHUPLQLQJ�WKH�QXPEHU�RI�DQQXDO�YLVLWV�WR�WKH�EHDFK��7KH�UHVXOWV�VKRZ�WKDWWKH�GHPDQG�IXQFWLRQ�IRU�DQQXDO�YLVLWV�WR�WKH�EHDFK�LV�SDUWLFXODUO\�VHQVLWLYH�WR�WKH�UHVSRQGHQW¶VWUDYHO�WLPH��DQ�LQFUHDVH�RI���¼ LQ�WKH�WUDYHO�WLPH�LV�DVVRFLDWHG�ZLWK�D�GHFUHDVH�RI��������LQ�WKHDQQXDO� YLVLWLQJ� UDWH�� 7KLV� UHVXOW� LQGLFDWHV� WKH� UHOHYDQFH� RI� KDYLQJ� DQ� HIILFLHQW� WUDQVSRUWQHWZRUN��$Q�LQFUHDVH�LQ�WUDIILF�FRQJHVWLRQ��IRU�H[DPSOH��ZRXOG�UHGXFH�WKH�QXPEHU�RI�YLVLWRUVWR�WKH�EHDFK�RI�=DQGYRRUW��1RWH�WKDW�WKH�URDGV�LQ�WKLV�SDUW�RI�WKH�1HWKHUODQGV�±�WKH�SURYLQFHRI�1RUWK�+ROODQG�±�DUH�JHQHUDOO\�YHU\�FRQJHVWHG�7DEOH��� DOVR�VKRZV�WKDW�WKH�GHPDQG�RI�YLVLWV�WR�WKH�EHDFK�UHYHDOV�QRW�WR�EH�HFRQRPLFDOO\VHQVLWLYH�WR�LQFRPH��DOWKRXJK�WKH�PDJQLWXGH�UHYHDOV�WR�EH�VWDWLVWLFDOO\�GLIIHUHQW�IURP�]HUR��$QLQFUHDVH� RI� WKH� QHW� KRXVHKROG�PRQWKO\� LQFRPH� RI� ���� ¼ FRUUHVSRQGV� WR� DQ� LQFUHDVH� RI� ���SHUFHQW� LQ� WKH� WRWDO� DQQXDO� YLVLWV�� :LWK� UHJDUG� WR� SHUVRQDO� FKDUDFWHULVWLFV�� WKH� HVWLPDWLRQUHVXOWV� VKRZ� WKDW� WKH� QXPEHU� RI� YLVLWV� LV� H[SHFWHG� WR� EH� ORZHU� IRU�PDOH�� ROGHU� UHVSRQGHQWVOLYLQJ�ZLWK�D�SDUWQHU�WKDQ�IRU�RWKHU�UHVSRQGHQWV��)XUWKHUPRUH��YLVLWRUV�ZKR�SODQ�WR�VWD\�DOO�GD\ORQJ�DW�WKH�EHDFK�KDYH�D�KLJKHU�DQQXDO�YLVLW�IUHTXHQF\�WKDQ�UHVSRQGHQWV�ZKR�YLVLW�WKH�EHDFKIRU� KDOI�D�GD\� RU� D� FRXSOH� RI� KRXUV��0RUHRYHU�� HVWLPDWLRQ� UHVXOWV� LQGLFDWH� WKDW� UHVSRQGHQWVZKR�YLVLW� WKH�EHDFK�RI�%ORHPHQGDDO��ZKLFK� UHIHUV� WR� WKH� ORFDWLRQ�RI� WKH�QDWXUDO�SDUN�RI� WKH.HQQHPHU�GXQHV��KDYH�D�KLJKHU�DQQXDO�YLVLW�IUHTXHQF\�WKDQ�UHVSRQGHQWV�WKDW�YLVLW�WKH�EHDFKHVRI�=DQGYRRUW�)LQDOO\��HVWLPDWLRQ�UHVXOWV�LQ�WHUPV�RI�ERWK�VLJQ�DQG�VWDWLVWLFDO�VLJQLILFDQFH�RI�SDUDPHWHUVHVWLPDWHV�IRU�WKH�VSHFLILFDWLRQ�EDVHG�RQ�XVHU�FRVW�GRHV�QRW�GLIIHU�PXFK�IURP�WKDW�IRU�IXHO�FRVWRQHV�� 7KH� RQO\� H[FHSWLRQ� LV� WKH� SDUDPHWHU� RI� WKH� YDULDEOH� ³WUDQVSRUW´�� ZKLFK� LV� RQO\
�� (VWLPDWLRQ�UHVXOWV�IRU�WKH�3RLVRQ�UHJUHVVLRQ�DUH�SUHVHQWHG�DW�$SSHQGL[�9,�



��

VWDWLVWLFDOO\� VLJQLILFDQW� IRU� WKH� IXHO�FRVW� DSSURDFK�� 1RWH� WKDW� WKLV� DSSURDFK� UHSUHVHQWV� EHVWLQGLYLGXDO�EHKDYLRXU�
��� 'HPDQG�FXUYH�DQG�FDOFXODWLRQ�RI�UHFUHDWLRQ�EHQHILWV7KH� DVVHVVPHQW� RI� WKH� LQGLYLGXDO� UHFUHDWLRQ� EHQHILWV� LV� SHUIRUPHG� E\� GHULYLQJ� D� VWDQGDUG0DUVKDOOLDQ�GHPDQG�FXUYH�IRU�\HDUO\�YLVLWV�WR�WKH�=DQGYRRUW�EHDFK�DUHD��:H�HYDOXDWH�DOO�WKHH[SODQDWRU\�YDULDEOHV�RI�WKH�GHPDQG�IXQFWLRQ�DW�WKHLU�VDPSOH�PHDQ��ZLWK�WKH�H[FHSWLRQ�RI�WKHLQGLYLGXDO� WUDYHO� FRVWV� YDULDEOH�� )XUWKHUPRUH�� WKH� FRPSXWDWLRQ� RI� WKH� GHPDQG� FXUYH� UHIHUVRQO\� WR� WKH�H[SODQDWRU\�YDULDEOHV�DVVRFLDWHG�ZLWK�S�YDOXHV� ORZHU� WKDQ������ ,Q�RWKHU�ZRUGV�WKH�FRPSXWDWLRQ�RI� WKH�GHPDQG�FXUYH� LV� EDVHG�RQ� DOO� H[SODQDWRU\�YDULDEOHV� WKDW��ZLWK� D� WHQSHUFHQW� FRQILGHQFH� LQWHUYDO�� DUH� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQW� IURP� ]HUR��7KH� XQGHUO\LQJFRQVXPHU�UHFUHDWLRQ�FRUUHVSRQGV�WR�DUHD�XQGHUQHDWK�WKH�UHVXOWLQJ�GHPDQG�FXUYH��)RU�0RGHO�,DQG�WKH�IXHO�FRVW�DSSURDFK�ZH�REWDLQ���
�� 6HH�$SSHQGL[�9,, IRU�PRUH�GHWDLOV�

7DEOH���� 'HPDQG�IXQFWLRQ�HVWLPDWLRQ�UHVXOWV�±�02'(/�,��D�
9DULDEOHV 7UDQVSRUW�FRVW�DSSURDFK)XHO�FRVW�DSSURDFK 8VHU�FRVW�DSSURDFK(VWLPDWH 6WG��(UURU S�YDO� (VWLPDWH 6WG��(UURU S�YDO�,QWHUFHSW ����� ����� ���� ����� ����� ����7UDYHO�FRVWV7UDQVSRUW ±������� ����� ���� ±������� ����� ����7UDYHO�WLPH ±������� ����� ���� ±������� ����� ����3DUNLQJ ±������� ����� ���� ±������� ����� ����6LWH�FKDUDFWHULVWLFV%ORHPHQGDDO�EHDFK ����� ����� ���� ������ ����� ����6XQQ\�ZHDWKHU ±������� ����� ���� ������ ����� ����:HHN�HQG ±������� ����� ���� ������ ����� ����5HVSRQGHQW¶V�FKDUDFWHULVWLFV0DOH ±������� ����� ���� ±������� ����� ����$JH ±������� ����� ���� ±������� ����� ����1HW�LQFRPH��E\�WKH�KXQGUHGV�RI�¼� ������ ����� ���� ������ ����� ����)LHOG�RI�VWXGLHV��(FRQRPLFV ±������� ����� ���� ±������� ����� ����/LYLQJ�ZLWK�D�SDUWQHU ±������� ����� ���� ±������� ����� ����6WD\�DW�WKH�EHDFK�DOO�GD\ ������ ����� ���� ������ ����� ����$GMXVWHG�5� ����� �����$�,�&� ����� �����)�WHVW��S�YDOXH� ����� �����1RWHV���D��&DOFXODWLRQV�DUH�SHUIRUPHG�XVLQJ�FRXQW�GDWD�PRGHOV�LQ�/,0'(3��� 6LJQLILFDQW�DW���� 6LJQLILFDQW�DW����



��

,0RGHO WIXHO3 FRV�  ���������±���������î ORJ 1 ���
ZKHUH� 3 GHQRWHV� WKH� IXOO� WUDYHO� FRVW� DQG�1 WKH� \HDUO\� QXPEHU� RI� WULSV�� )RU� WKH� XVHU�FRVWDSSURDFK�ZH�REWDLQ

,0RGHO WXVHU3 FRV�  ����������±���������î�ORJ 1 ���
,I�ZH�UHSHDW�WKLV�H[HUFLVH�IRU�0RGHO�,,��ZH�JHW��UHVSHFWLYHO\�IRU�WKH�IXHO�FRVW�DQG�WKH�XVHU�FRVW�DSSURDFKHV��WKH�IROORZLQJ�LQYHUVH�GHPDQG�FXUYHV�

,,0RGHO WIXHO3 FRV�  ���������±���������î�ORJ 1 ���
,,0RGHO WXVHU3 FRV�  ����������±����������î�ORJ 1 ���

,QWHJUDWLQJ�HTXDWLRQV������WR�����DOORZV�FRPSXWDWLRQ�RI�WKH�WRWDO�UHFUHDWLRQ�EHQHILWV��7DEOH�� OLVWV�WKH�IXOO�UDQJH�RI�UHFUHDWLRQ�EHQHILWV�HVWLPDWHV�

$FFRUGLQJ� WR�0RGHO� ,�� WKH� JURVV� UHFUHDWLRQ� EHQHILWV� SHU� LQGLYLGXDO� DUH� HVWLPDWHG� WR� EH���� ¼ DQG� ���� ¼ SHU� \HDU� IRU� WKH� IXHO�FRVW� DQG� XVHU�FRVW� DSSURDFKHV�� UHVSHFWLYHO\�$OWHUQDWLYHO\�� IRU�0RGHO� ,,�� ZKLFK� FRUUHFWV� IRU� VHOI�VHOHFWLRQ� ELDV�� WKH� UHFUHDWLRQDO� ZHOIDUHORVV�IRU�HDFK�EHDFK�YLVLWRU�UDQJHV�IURP����¼�WR�����¼�SHU�\HDU��%HDULQJ�LQ�PLQG�WKDW�
D� 0RGHO� ,,� LV� LQWHUSUHWHG�DV� WKH�PRVW�DSSURSULDWH�RQH� WR�RXU� VWXG\�VLQFH� LW� FRQWUROV� IRUERWK�WUXQFDWLRQ�DQG�VHOI�VHOHFWLRQ�ELDV��L�H���IDFW�WKDW�IUHTXHQW�YLVLWRUV�DUH�PRUH�OLNHO\�WREH�LQWHUYLHZHG��DQGE� )XHO�FRVW� DSSURDFK� UHFHLYHV� VWURQJHU� HPSLULFDO� HYLGHQFH� DV� D� PRGHO� IRUPXODWLRQ� WRDQDO\]H� LQGLYLGXDO� UHFUHDWLRQDO�EHKDYLRU� UHODWHG� WR� WKH�QXPEHU�RI�DQQXDO�YLVLWV� WR� WKHEHDFK�RI�=DQGYRRUW�

7DEOH���� $QQXDO�JURVV�UHFUHDWLRQ�EHQHILW�SHU�LQGLYLGXDO
(FRQRPHWULF�PRGHO�VSHFLILFDWLRQ 7UDQVSRUW�DSSURDFK)XHO�FRVW�DSSURDFK 8VHU�FRVW�DSSURDFK0RGHO�, ����¼ ����¼0RGHO�,, ���¼ ����¼



��

ZH�FDQ�SUHGLFW�WKDW�LI�WKH�EHDFK�DUHD�RI�=DQGYRRUW�LV�FORVHG�WR�YLVLWRUV�IRU�DQ�HQWLUH�\HDU��GXHWR� D� ELRORJLFDO� SROOXWLRQ� HYHQW� LQYROYLQJ� DOJDH�� WKH� WRWDO� UHFUHDWLRQDO� ZHOIDUH� ORVV� LVDSSUR[LPDWHO\�RI����¼�SHU�YLVLWRU�SHU�\HDU�
� (VWLPDWLRQ�UHVXOWV�RI�WKH�:73�UHVSRQVHV
��� 7KH�³QR�QR´�]HUR�ZLOOLQJQHVV�WR�SD\�UHVSRQVHV7KLV�VHFWLRQ�GLVFXVVHV�WKH�:73�UHVSRQVHV��5HVSRQGHQWV�ZKR�VWDWH�³QR´�WR�ERWK�GLFKRWRPRXVFKRLFH� TXHVWLRQV�� ZKLFK� UHSUHVHQW� DERXW� ��� SHUFHQW� RI� WKH� VDPSOH�� $OO� UHVSRQGHQWV� WKDWDQVZHUHG�³QR�QR´�IDFHG�D�IROORZ�XS��RSHQ�HQGHG�:73�TXHVWLRQ��,I�WKH�UHVSRQVH�WR�WKLV�ZDV�D]HUR�ZLOOLQJQHVV�WR�SD\��WKHQ�WKH�UHVSRQGHQW�LV�DVNHG�WR�LQGLFDWH�KHU�PDMRU�PRWLYDWLRQ�IRU�WKLVFKRLFH��7KH�UHVXOWV�DUH�OLVWHG�LQ�7DEOH����

7KH�PRVW�LPSRUWDQW�PRWLYDWLRQ�IRU�QRW�ZLOOLQJ�WR�SD\�DQ\WKLQJ�LV��E\�IDU�ZLWK������SHUFHQW�WKDW� WKH� ILQDQFLDO� FRVWV� VKRXOG� EH� HQWLUHO\� PHW� E\� VKLSSLQJ� FRPSDQLHV�� 7KH� VHFRQG� PRVWLPSRUWDQW�PRWLYDWLRQ�LV�WKDW�WKH�JRYHUQPHQW�VKRXOG�FRYHU�WKH�FRVWV��7KHVH�WZR�DUJXPHQWV�±DV�RSSRVHG�WR�WKH�UHPDLQLQJ�RQHV�±�UHIOHFW�]HUR�SURWHVWV��L�H��GR�QRW�UHIOHFW�D�]HUR�YDOXDWLRQ�RIWKH�SURJUDP� WKDW� UDWKHU� UHIOHFW� D�GLVDSSURYDO� RI� WKH�SURSRVHG� SD\PHQW�PHFKDQLVP��)LQDOO\�VRPH� UHVSRQGHQWV� VLPSO\� GLG� QRW� EHOLHYH� WKDW� WKH� SURJUDP� ZRXOG� ZRUN�� 7KH� ODWWHU� LVVXSSRUWHG�E\�H[SOLFLW�VWDWHPHQWV�E\�UHVSRQGHQWV�OLNH��³'R�QRW�EHOLHYH�LQ�WKH�VKLS�PRQLWRULQJDFWLYLWLHV´��³'R�QRW�EHOLHYH�WKH�ULVN�ZLOO�JR�GRZQ�ZLWK����´��³7KH�SURJUDP�DOVR�QHHGV�WR�EHSODQQHG�IRU�$PVWHUGDP�DQG�$QWZHUS�KDUERUV´��³7KH�SURJUDP�QHHGV�WR�EH�WR�EH�DUUDQJHG�RQ�D(XURSHDQ� OHYHO��RWKHUZLVH� LW�ZLOO�QRW�ZRUN´�� DQG�³7KHUH� VKRXOG�FRPH�D�SURJUDP�RQ�ZRUOG�OHYHO��+ROODQG�GRHV�QRW�KDYH�WR�EH�WKH�ILUVW�PRYHU´�

7DEOH�����5HDVRQV�IRU�D�]HUR�:73����
,�GR�QRW�EHOLHYH�LQ�WKH�SURSRVHG�SURMHFW ����7KH�SURSRVHG�SURMHFW�LV�QRW�ZRUWK�VR�DQ\WKLQJ ���7KH�VKLS�FRPSDQLHV�KDYH�WR�SD\�DOO�WKH�FRVWV ����7KH�JRYHUQPHQW�KDV�WR�SD\�HYHU\WKLQJ�RXW�IURP�WKH�UHJXODU�EXGJHW ����0\�LQFRPH�GRHV�QRW�DOORZ�PH�WR�SD\�DQ\WKLQJ ���



��

��� :73�HVWLPDWLRQ�UHVXOWV
����� 'RXEOH�ERXQGHG�GLFKRWRPRXV�FKRLFH�PRGHO$FFRUGLQJ� WR� WKH� GRXEOH� ERXQGHG� UHVSRQVH� PRGHO�� IRU� HDFK� M UHVSRQGHQW� IRXU� SRVVLEOHUHVSRQVH� RXWFRPHV� DUH� SRVVLEOH�� ³QR�QR´�� ³QR�\HV´�� ³\HV�QR´� DQG� ³\HV�\HV´� UHVSHFWLYHO\FRGHG� DV� MQQU �� MQ\U �� M\QU DQG� M\\U ELQDU\� LQGLFDWRUV� YDULDEOHV�� 7KH� FRQWULEXWLRQ� WR� WKH�ORJ�OLNHOLKRRG�IXQFWLRQ�IURP�RQH�REVHUYDWLRQ�LV�WKHQ��&DPHURQ�DQG�4XLJJLQ������

� � � � � �> @ � � � �> @ � �> @TTTTTT ��OQ��OQ��OQ�OQ MKM\\MLMKM\QMOMLMQ\MOMQQ E)UE)E)UE)E)UE)U ������ ���
+HUH�)����LV�D�VWDWLVWLFDO�GLVWULEXWLRQ�IXQFWLRQ�ZLWK�SDUDPHWHU�YHFWRU�� A ����1���ZKHUH�� DQG�1GHQRWH� WKH� ORFDWLRQ� DQG� VFDOH� SDUDPHWHUV� RI� WKH� GLVWULEXWLRQ��)��� FDQ� EH� LQWHUSUHWHG� DV� WKHFXPXODWLYH� GLVWULEXWLRQ� IXQFWLRQ� RI� WKH� UHVSRQGHQWV�� 7KH� VXP� RI� WKHVH� FRQWULEXWLRQV� WR� WKHOLNHOLKRRG�IXQFWLRQ�/����RYHU�WKH�VDPSOH�LV�PD[LPL]HG��ZKHUH�
� � � � � � � �> @ � � � �> @ � �> @^ `¦ ������ 1

M
MKM\\MLMKM\QMOMLMQ\MOMQQ E)UE)E)UE)E)UE)U/ � ��OQ��OQ��OQ�OQ TTTTTTT ���

7KH� 0/� HVWLPDWRU� IRU� WKH� GRXEOH�ERXQGHG� PRGHO�� TÖ �� LV� WKH� VROXWLRQ� WR� WKH� HTXDWLRQ� � �Ö  wTTw/ ��7R�FRPH�XS�ZLWK�VXFK�HVWLPDWHV�LW�LV�QHFHVVDU\�WR�DVVXPH�WKDW�WKH�VWDWHG�:73UHVSRQVHV� DUH� GLVWULEXWHG� DFFRUGLQJ� WR� D� SDUWLFXODU� GLVWULEXWLRQ� IDPLO\�� 6LQFH� WKH� ³WUXH´XQGHUO\LQJ� GLVWULEXWLRQ� RI� WKH�:73� LV� XQNQRZQ�� WKH� FKRLFH� RI� WKH� GLVWULEXWLRQ� IDPLO\� LV� LQLPSRUWDQW�FKRLFH�LQ�WKH�HVWLPDWLRQ�RI�WKH�ZLOOLQJQHVV�WR�SD\�IXQFWLRQ��:H�H[SORUH�WKH�DQDO\VLVRI� WKH� ZLOOLQJQHVV� WR� SD\� UHVSRQVHV� PDNLQJ� XVH� RI� WZR� IDPLOLHV� RI� GLVWULEXWLRQV�� WKH/RJQRUPDO� DQG�:HLEXOO��ZKLFK� DUH� IUHTXHQWO\� XVHG� LQ� WKH� FRQWLQJHQW� YDOXDWLRQ� OLWHUDWXUH���%HIRUH�� KRZHYHU�� ZH� ZLOO� H[SORUH� WKH� VWXG\� RI� WKH� µQR�QR¶� UHVSRQVHV� VR� DV� WR� FRQWURO� IRUSRWHQWLDO�SURWHVW�YRWHUV�)RU� D� XQLYDULDWH� PRGHO� ZLWK� D� ORJQRUPDO� GLVWULEXWLRQ�� WKH� PHDQ� :73� LV� JLYHQ� E\
�Ö��Ö VE � H:73 �� ZKHUH� EÖ DQG� VÖ UHSUHVHQW� WKH� ORFDWLRQ� DQG� VFDOH� RI� WKH� ORJQRUPDOGLVWULEXWLRQ�� UHVSHFWLYHO\��0D[LPL]LQJ� WKH� OLNHOLKRRG�IXQFWLRQ�IRU� WKH�GRXEOH�ERXQGHG�:73

�� 2QH�UHDVRQ�LV�WKDW�WKHVH�ZKHQ�FRPSDUHG�ZLWK�RWKHU�GLVWULEXWLRQ�IDPLOLHV��VXFK�DV�/RJORJLVWLF�DQG�([SRQHQWLDO�SUHVHQW�WKH�ORZHVW�/RJOLNHOLKRRG�VWDWLVWLF�YDOXHV��ZKLFK�LQ�WXUQ�LV�LQWHUSUHWHG�DV�D�VLJQDO�RI�WKH�KLJKHVW�JRRGQHVVRI�ILW��$NDLNH�������1XQHV�������



��

GDWD�DOORZV�XV�WR�HVWLPDWH�WKH�ORFDWLRQ�DQG�VFDOH�SDUDPHWHUV�RI�D�SDUDPHWULF�GLVWULEXWLRQ�� EÖDQG� VÖ �� DQG� LQ� WKLV� ZD\� DOORZV� XV� WR� FRPSXWH� WKH� PHDQ� RI� WKH� SRSXODWLRQ� GLVWULEXWLRQ�-RKQVRQ�DQG�.RW]��������$V�ZH�FDQ�VHH�LQ�7DEOH�����WKH�ORJQRUPDO�PHDQ�:73�HVWLPDWH�LV�����¼�

7KH� EÖ DQG�VÖ VWDQGDUG�HUURUV�LQGLFDWH�WKDW�WKH�SDUDPHWHUV�DUH�HVWLPDWHG�SUHFLVHO\��7KLV�LVDOVR�UHIOHFWHG�E\�WKH����SHUFHQW�FRQILGHQFH�LQWHUYDOV��� &RQYHUVHO\��WKH�PHGLDQ�HVWLPDWHV�DUHSDUWLFXODUO\�VHQVLWLYH� WR� WKH� OHIW�KDQG�VLGH�RI� WKH�GLVWULEXWLRQ��DQG� WKXV� WKH� UHVSRQGHQWV�ZKRVD\� ³QR�QR´� WR� WKH� VWDWHG� ELGV�� 6LQFH� D� JUHDW� GHDO� RI� UHVSRQGHQWV� VD\� ³QR´� WR� ERWK�:73TXHVWLRQV�� WKLV�GUDJV�GRZQ�VXEVWDQWLDOO\� WKH�PHGLDQ�HVWLPDWHV� �ZKHQ�FRPSDUHG� WR� WKH�PHDQYDOXHV���JLYHQ�PHGLDQ�HVWLPDWHV�WKDW�YDU\�IURP������¼ WR������¼�)RU� D�PRGHO�ZLWK� D�:HLEXOO� GLVWULEXWLRQ�� WKH�PHDQ�:73� LV�JLYHQ� E\� � �VE Ö�Ö �* H:73 �2QFH�DJDLQ�WKH�JRDO�LV�WR�XVH�WKH�SDUDPHWHUV�HVWLPDWHV�� EÖ DQG�VÖ ��WR�FRPSXWH�WKH�PHDQ�RI�WKHSRSXODWLRQ� GLVWULEXWLRQ�� 0D[LPL]LQJ� WKH� OLNHOLKRRG� IXQFWLRQ� IRU� WKH� GRXEOH�ERXQGHG� :73GDWD�\LHOGV�WKH�SDUDPHWULF�HVWLPDWHV�DV�UHSRUWHG�LQ�7DEOH�����7KH�PHGLDQ�:73�HVWLPDWHV�IRUWKH�:HLEXOO�DQG�/RJQRUPDO�GLVWULEXWLRQ�DUH�DOO�TXLWH�FORVH�������¼ DQG������¼� UHVSHFWLYHO\�6LQFH� WKH� KHDY\� ULJKW� WDLO� RI� WKH� :HLEXOO� GLVWULEXWLRQ� LV� WKH� SULPDU\� GHWHUPLQDQW� RI� WKHHVWLPDWH� RI� WKH� PHDQ�� WKH� PHDQ� HVWLPDWHV� DUH� PXFK� KLJKHU� WKDQ� WKH� PHGLDQ� HVWLPDWHV�)XUWKHUPRUH��ZKHQ�FRPSDUHG�ZLWK� WKH�/RJQRUPDO�� WKH�PHDQ� IRU� WKH�:HLEXOO�GLVWULEXWLRQ� LVDERXW� ��� SHUFHQW� ORZHU�� %HDULQJ� LQ�PLQG� WKHLU� ���� FRQILGHQFH� LQWHUYDO� HVWLPDWHV�� ZH� FDQREVHUYH�DQ�LQWHUYDO�ZLGWK�RYHUODSSLQJ��ZKLFK�VXJJHVWV�WKDW�WKH�/RJQRUPDO�DQG�:HLEXOO�:73HVWLPDWHV�PD\�QRW�EH�VWDWLVWLFDOO\�VLJQLILFDQW�±�VHH�)LJXUH���)LQDOO\�� LQ� RUGHU� WR� LPSURYH� WKH� VWDWLVWLFDO� TXDOLW\� RI� WKH� GRXEOH� ERXQGHG� GLFKRWRPRXVFKRLFH�:73�HVWLPDWHV�ZH�H[SORUH�WKH�XVH�RI�PL[HG�HFRQRPHWULF�PRGHOV��FRPELQLQJ�WKH�XVH

7DEOH�����/RJQRUPDO�PHDQ�DQG�PHGLDQ�:73�HVWLPDWHV
3DUDPHWHUV (VWLPDWH 6WDQGDUG�(UURU/RFDWLRQ� � �E ������ �������6FDOH� � �V ������ �������/RJ�/LNHOLKRRG ��������3RLQW�HVWLPDWH ����&RQILGHQFH�LQWHUYDO�HVWLPDWH0HDQ �����¼ >�����¼�±�������¼@0HGLDQ �����¼ >�����¼�±������¼@



��

RI� GRXEOH� ERXQGHG� GLFKRWRPRXV� FKRLFH� UHVSRQVHV� ZLWK� WKH� RSHQ�HQGHG� IROORZ�XSV� WR� WKH³\HV�\HV´�DQG�³QR�QR´�DQVZHULQJ�SDWWHUQV��7KHVH�DUH�GLVFXVVHG�LQ�WKH�IROORZLQJ�VXEVHFWLRQ�
����� 0L[HG�UHVSRQVH�PRGHO�W\SH�,7KH� FRPELQDWLRQ� RI� 'RXEOH� %RXQGHG� 'LFKRWRPRXV� &KRLFH� �'%'&�� UHVSRQVHV� ZLWK� WKH2SHQ�(QGHG��2(��IROORZ�XSV�WR�WKH�³\HV�\HV´�DQVZHULQJ�SDWWHUQ�DOORZV�WKH�GHYHORSPHQW�RI�DRI� D�PL[HG� UHVSRQVH�PRGHO�� 7KLV�PRGHO� LV� FKDUDFWHUL]HG� E\� H[SDQGLQJ� WKH� RULJLQDO�'%'&GDWD�E\�LQWURGXFLQJ�WKH�:73�LQIRUPDWLRQ�REWDLQHG�ZLWK�WKH�2(�HOLFLWDWLRQ�TXHVWLRQ��:H�VKDOO
�� &DOFXODWLRQV�DUH�SHUIRUPHG�XVLQJ�WKH�352&�/,)(5(*�SURFHGXUH�LQ�6$6��

����

��������
����

��

��

���

0HDQ���/RJQRUPDO 0HDQ���:HLEXOO 0HGLDQ���/RJQRUPDO 0HGLDQ���:HLEXOO

(XUR

)LJXUH����:73�HVWLPDWHV�IRU�WKH�GRXEOH�ERXQGHG�GLFKRWRPRXV�FKRLFH�PRGHO

7DEOH�����:HLEXOO�PHDQ�DQG�PHGLDQ�:73�HVWLPDWHV
3DUDPHWHUV (VWLPDWH 6WDQGDUG�(UURU/RFDWLRQ� � �E ������ �������6FDOH� � �V ������ �������/RJ�/LNHOLKRRG ��������3RLQW�HVWLPDWH ����&RQILGHQFH�,QWHUYDO�HVWLPDWH0HDQ �����¼ >�����¼�±�����¼@0HGLDQ �����¼ >�����¼�±������¼@



��

ODEHO� WKLV�PRGHO�DV� WKH�0L[HG�PRGHO� W\SH� ,��RU�VKRUWO\�0L[HG� ,� �0,��PRGHO��� )XUWKHUPRUH�VLQFH�QRZ�ZH�KDYH�LQGLYLGXDO� LQIRUPDWLRQ�UHODWHG� WR� WKH�RSHQ�HQGHG�:73�TXHVWLRQ��ZH�DUHDEOH�WR�FRPSDUH�UHVSRQGHQWV¶�VWDWHG�ELG�DPRXQW�ZLWK�WKHLU�QHW�PRQWKO\�LQFRPH��DV�UHSRUWHG�LQWKH� TXHVWLRQQDLUH�� 7KHUHIRUH�� ZH� DUH� DEOH� WR� WULP� WKH� RULJLQDO� VDPSOH� DQG� H[FOXGH� DOO� WKHUHVSRQGHQWV�ZKR�UHSRUW�D�ZLOOLQJQHVV�WR�SD\�KLJKHU� WKDQ����DQG������RI� WKHLU�QHW�PRQWKO\LQFRPH��7DEOH��� UHSRUWV�WKH�PHDQ�HVWLPDWHV�IRU�WKH�0,�PRGHO�

7KH�FRPSDULVRQ�RI�WKH�RULJLQDO GRXEOH�ERXQGHG�GLFKRWRPRXV�FKRLFH�:73�HVWLPDWHV�ZLWKWKH�0L[HG�,�:73�HVWLPDWHV�GHOLYHUV�WZR�LPSRUWDQW�UHVXOWV��)LUVW��WKH�PHDQ�DQG�PHGLDQ�:73SRLQW�HVWLPDWHV�SURYLGHG�E\� WKH�0,�PRGHO�DUH� ORZHU� WKDQ� WKH�SRLQW�PHDQ�HVWLPDWH� UHVXOWLQJIURP� WKH�'%'&�PRGHO�� 7KLV� LV� LQ� DFFRUGDQFH� ZLWK� WKH� VWDWH�RI�DUW� LQ� WKH� OLWHUDWXUH�� ZKLFKFRQVLGHUV� WKH� 2(� DV� DQ� HOLFLWDWLRQ� TXHVWLRQ� WKDW� JHQHUDWHV� ORZHU� :73� HVWLPDWHV� ZKHQFRPSDUHG�ZLWK�WKH�:73�HVWLPDWHV�FDOFXODWHG�ZLWK�WKH�GLFKRWRPRXV�FKRLFH�TXHVWLRQ�IRUPDW���6HFRQG�� WKH� HVWLPDWLRQ� UHVXOWV� VKRZ� WKDW� WKH� PHGLDQ� �PHDQ�� :73� HVWLPDWH� FRQILGHQFHLQWHUYDO�LV�VPDOOHU��ODUJHU��LQ�WKH�0,�PRGHO�WKDQ�LQ�WKH�RULJLQDO�'%'&�IRUPDW��,Q�RUGHU�WR�WHVWWKH�SUHVHQW�PL[HG�HPSLULFDO�HYLGHQFH�ZLWK�UHVSHFW�WR�WKH�SUHFLVLRQ�RI�WKH�:73�HVWLPDWHV��ZHSURSRVH� WR� ORRN� DW� DQ� DGGLWLRQDO�PL[HG�PRGHO� WKDW� DOVR� H[SORUHV� WKH� XVH� RI� WKH� IROORZ�XSRSHQ�HQGHG�:73�TXHVWLRQ�7KLV�PRGHO�ZLOO�EH�GLVFXVVHG�LQ�WKH�IROORZLQJ�VXEVHFWLRQ�
����� 0L[HG�PRGHO�W\SH�,,8QOLNH�PL[HG�PRGHO�W\SH�,��WKH�SUHVHQW�HFRQRPHWULF�PRGHO�LV�QRW�FKDUDFWHUL]HG�E\�WUDQVODWLQJWKH� 2(�IROORZ�XS�:73� UHVSRQVHV� LQWR� WKH� '%'&� PRGHO� VWUXFWXUH�� 2Q� WKH� FRQWUDU\�� 2(�IROORZ�XS�:73�UHVSRQVH�GDWD�LV�QRZ�FRPELQHG��LQ�LWV�RULJLQDO�IRUPDW��ZLWK�WKH�'%'&�GDWDLQWR� DQ� LQWHJUDWHG� HVWLPDWLRQ� VWUXFWXUH� SURFHVV� WKDW�PDNHV� XVH� RI� ERWK� W\SHV� RI�:73� GDWD�7KHUHIRUH� WKLV� PRGHO� VWUXFWXUH� UHVSHFWV� WKH� VWDWLVWLFDO� QDWXUH� RI� HDFK� HOLFLWDWLRQ� TXHVWLRQ
�� 7KH�'%'&�2(�IROORZ�XS�HVWLPDWHV�ZHUH�FDOFXODWHG�ZLWK� WKH� KHOS�RI�6$6�E\� WUDQVODWLQJ� WKH�2(�IROORZ�XS:73�UHVSRQVHV�LQWR�WKH�'%'&�PRGHO�VWUXFWXUH�DQG�DVVXPLQJ�WKDW�WKH�XQGHUO\LQJ�GLVWULEXWLRQ�LV�D�/RJQRUPDO�
�� 7KH�GLFKRWRPRXV�IRUPDW�PD\�HQFRXUDJH�WKH�³\HV�VD\LQJ´�ZKHUH�WKH�SRVWHG�ELG�LV�DFFHSWHG�DV�D�KLQW�RI�ZKDW�LVD�UHDVRQDEOH�SD\PHQW���VHH�+ROPHV�DQG�.UDPHU��������

7DEOH�����0HDQ�DQG�PHGLDQ�:73�HVWLPDWHV
/RJQRUPDO 0HDQ ����&, 0HGLDQ ����&,0L[HG�PRGHO�W\SH�, �����¼ >�����¼�±������¼@ �����¼ >�����¼�±������¼@0L[HG�PRGHO�W\SH�,�DQG����WULPPHG �����¼ >�����¼�±������¼@ �����¼ >�����¼ ±������¼@0L[HG�PRGHO�W\SH�,�DQG������WULPPHG �����¼ >�����¼�±������¼@ �����¼ >�����¼ ±������¼@



��

IRUPDWV��:H� VKDOO� ODEHO� WKLV�PRGHO� D�0L[HG�PRGHO� W\SH� ,,�� 7DEOH� �� RIIHUV� WKH� UHVSHFWLYH:73�HVWLPDWHV�

7KH�HVWLPDWLRQ�UHVXOWV�VKRZ�XV�WKDW�WKH�PHDQ�:73�LV������¼�DQG�WKH�PHGLDQ�:73�LV�����¼��$V�LQ�0L[�PRGHO�W\SH�,��WKH�HVWLPDWLRQ�UHVXOWV�DUH�ORZHU�WKDQ�LQ�WKH�RULJLQDO�'%'&�PRGHO�6HFRQG�� WKH�GHJUHH�RI�SUHFLVLRQ�RI� WKH�:73�HVWLPDWHV� LV�KLJKHU� WKDQ� LQ� WKH�RULJLQDO�'%'&PRGHO��$V�D�FRQVHTXHQFH�� WKH�UHVSHFWLYH����SHUFHQW�FRQILGHQFH� LQWHUYDOV�DUH�QRZ�QDUURZHU�)LQDOO\�� WKH�:73�HVWLPDWHV� IRU� WKH� WUXQFDWHG� VXE�VDPSOHV�� VKRZ� ORZHU�:73�HVWLPDWHV�� IRUH[DPSOH� ZKHQ� WUXQFDWLRQ� LV� SHUIRUPHG� DW� ����� WKH� PHDQ�:73� GHFUHDVHV� IURP� ����� ¼� WR�����¼�)LQDOO\��D�FRPSDULVRQ�RI�WKH�FRQILGHQFH�EHWZHHQ�ERWK�PRGHOV�VKRZV�RYHUODS�LQGLFDWHG�E\WKH� DUHD� EHWZHHQ� WKH� KRUL]RQWDO� GDVKHG� OLQHV� LQ� )LJXUH� ��� 7KH� UHODWHG�:73� YDOXHV� FDQ� EHUHJDUGHG�DV� WKH�PRVW�UREXVW�ZHOIDUH�HVWLPDWHV�IRU� WKH�PDULQH�HFRV\VWHP�SURWHFWLRQ�EHQHILWV�7KH\�DUH�UHSRUWHG�LQ�)LJXUH����7KH�UHVXOWV�VKRZ�WKDW�DQ�DQQXDO�ZHOIDUH�ORVV�LV�HVWLPDWHG�WR�EHRQ�DYHUDJH�DW�OHDVW�RI������¼ SHU�UHVSRQGHQW�
����� $�FRPSDULVRQ�RI�WKH�'%'&�DQG�PL[HG�PRGHO�HVWLPDWHV,I�ZH� SURFHHG� WR� WKH� FRPSDULVRQ� RI� WKH�:73� HVWLPDWHV� WKDW� UHVXOW� IURP� WKH�'%'&�PRGHOVWUXFWXUH�ZLWK� WKH� HVWLPDWLRQ� UHVXOWV�ZLWK�REWDLQHG�ZLWK� WKH�0L[HG�PRGHO� W\SH� ,,� VWUXFWXUH�ZKDW�LV�WKH�V\QWKHVLV�SURSHUWLHV�IRU�WKH�:73�HVWLPDWHV"�$�VLPSOH�H[HUFLVH�FRQVLVWV�LQ�SORWWLQJWKH� FRQILGHQFH� LQWHUYDOV� RI� HDFK� PRGHO� VWUXFWXUH� DQG� ORRN� IRU� SRVVLEOH� RYHUODSSLQJ�� L�H�LQWHUYDOV�HVWLPDWHV�WKDW�DUH�YDOLG�IRU�ERWK�PRGHO�VWUXFWXUHV��+RUL]RQWDO�GDVK�OLQHV�LQ�)LJXUH��FRQILUP� WKH� SUHVHQFH� RI� VXFK� RYHUODSSLQJ� FRQILGHQFH� LQWHUYDOV�� 6XFK�:73� YDOXH� HVWLPDWHVUHYHDO� WR� EH� UREXVW� WR� ERWK� GRXEOH� GLFKRWRPRXV� DQG� PL[HG� PRGHO� VWUXFWXUHV� DQG� IRU� WKLVUHDVRQ�ZH�VKDOO�QDPH�WKHVH�DV�:73�V\QWKHVLV�HVWLPDWHV��ZKLFK�FDQ�EH�LQWHUSUHWHG�DV�D�UREXVW
�� $OO�UHVSRQGHQWV�DUH�LQFOXGHG�LQ�WKH�:73�FRPSXWDWLRQV�EXW�QRZ�ZKHQHYHU�WKH�UHSRUWHG�2(�RSHQ�HQGHG�:73UHVSRQVH� H[FHHGV� D� FHUWDLQ� IL[HG� SURSRUWLRQ� RI� WKHLU� QHW� PRQWKO\� LQFRPH�� WKHLU� UHVSRQVHV� DUH� WUXQFDWHG�� )RUH[DPSOH��LI�D�JLYHQ�UHVSRQGHQW�UHSRUWV�PRUH�WKDQ����RI�KHU�KRXVHKROG�QHW�LQFRPH�DQG�KHU�QHW�LQFRPH�LV������¼SHU�PRQWK��WKHP�ZH�WUXQFDWH�KHU�:73�WR�����¼ �� ����RI������¼��

7DEOH�����0HDQ�DQG�PHGLDQ�:73�HVWLPDWHV
/RJQRUPDO 0HDQ ����&, 0HGLDQ ����&,0L[HG�PRGHO�W\SH�,, �����¼ >�����¼ ±������¼@ �����¼ >�����¼ ±������¼@0L[HG�PRGHO�W\SH�,,�DQG�WUXQFDWHG�DW��� �����¼ >�����¼ ±������¼@ �����¼ >�����¼ ±������¼@0L[HG�PRGHO�W\SH�,,�DQG�WUXQFDWHG�DW����� �����¼ >�����¼ ±������¼@ �����¼ >�����¼�±������¼@



��

ZHOIDUH�HVWLPDWHV�IRU� WKH�PDULQH�HFRV\VWHP�SURWHFWLRQ�EHQHILWV��7KHVH�DUH� UHSRUWHG� LQ�7DEOH�� DQG�VKRZ�WKDW�x $Q�DQQXDO�ZHOIDUH�ORVV�LV�HVWLPDWHG�WR�EH��DW�OHDVW��RI������¼ IRU�HDFK�UHVSRQGHQW�x ,I�WKH�GHVFULEHG�SURWHFWLRQ�LV�YRWHG�LQ�D�UHIHUHQGXP�DQG�LWV�DSSURYDO�LPSOLHV�DQ�DQQXDOSD\PHQW�RI������¼ IRU�WKH�QH[W�WZR�\HDUV�E\�EHDFK�YLVLWRUV��WKH�PDMRULW\�RI�WKH�YRWHUVZLOO�VD\�³\HV´�DQG�WKH�SURJUDP�ZLOO�EH�DGRSWHG�

��� (VWLPDWLRQ�RI�WKH�:73�IXQFWLRQ$�ODUJH�QXPEHU�RI�SRVVLEOH�SUHGLFWRUV�DUH�DYDLODEOH�WR�EH�LQWHJUDWHG�LQ�WKH�YDOXDWLRQ�IXQFWLRQ�,Q�WKH�SUHVHQW�DQDO\VLV��ZH�VHOHFWHG�WKH� IROORZLQJ�YDULDEOHV���L�� WKH�JHRJUDSKLFDO� ORFDWLRQ�RIWKH�EHDFK�DQG�WKH�GD\�RI�WKH�LQWHUYLHZ���LL��WKH�EHDFK�UHFUHDWLRQDO�SURILOH�RI� WKH�UHVSRQGHQW�LQFOXGLQJ� WKH�QXPEHU�RI�DQQXDO� WULSV� WR� WKH�=DQGYRRUW DUHD�� WKH� WLPH�SODQQHG� WR� VWD\�DW� WKHEHDFK��ZKHWKHU�WKH�UHVSRQGHQW�YLVLWV�WKH�EHDFK�GXULQJ�WKH�ZLQWHU�VHDVRQ��DQG�WKH�QXPEHU�RIDGXOWV� LQ� WKH� JURXS�� �LLL�� WKH� UHVSRQGHQWV� RSLQLRQ� DERXW� SULRULWLHV� LQ� FRDVWDO� DQG� EHDFK

����

���� ��������
��
��
��

���
���

0HDQ���'%'&�0RGHO 0HDQ���0L[HG�0RGHO�,, 0HGLDQ���'%'&�0RGHO 0HDQ���0L[HG�0RGHO�,,

(XUR

)LJXUH����:73�HVWLPDWHV��GRXEOH�ERXQGHG�GLFKRWRPRXV�FKRLFH�PRGH�DQG�PL[HG�PRGHO�,,

7DEOH�����6XPPDU\�RI�WKH�:73�HVWLPDWHV
:HOIDUH�PHDVXUHPHQW 5DQJH0HDQ �����¼ ±������¼0HGLDQ �����¼ ±������¼



��

PDQDJHPHQW�� �LY�� WKH� WUDYHO� FRVWV� DQG� RQ�VLWH� H[SHQGLWXUHV�� DQG� �Y�� WKH� VRFLR� HFRQRPLFFKDUDFWHULVWLFV� RI� WKH� UHVSRQGHQWV�� JHQGHU�� DJH�� DQG� HGXFDWLRQ�� 7KH� HVWLPDWLRQ� UHVXOWV� DUHUHSRUWHG�LQ�7DEOH���� 7KH�IROORZLQJ�FRQFOXVLRQV�FDQ�EH�GUDZQ�

x 5HVSRQGHQWV� ZKR� YLVLW� WKH� =DQGYRRUW� EHDFKHV� WZR� WR� WKUHH� WLPHV� SHU� \HDU� ±� ZKLFKFRUUHVSRQGV� WR� WKH� VHFRQG� ORZHVW�YLVLWLQJ� IUHTXHQF\�SUHVHQWHG�±�DQG�SODQ� WR� VWD\� DW� WKHEHDFK�WKH�ZKROH�GD\�DUH�ZLOOLQJ�WR�SD\�PRUH�IRU�WKH�PDULQH�SURWHFWLRQ�SURJUDP�WKDQ�WKHDYHUDJH�UHVSRQGHQW�x 5HVSRQGHQWV� ZKR� YLVLWHG� WKH� EHDFK� GXULQJ� WKH� ZHHNHQGV� DQG� FKRRVH� WR� VWD\� DW� WKH%ORHPHQGDDO�EHDFK�DUH�ZLOOLQJ�WR�SD\�PRUH�WKDQ�WKH�DYHUDJH�UHVSRQGHQW�
7DEOH�����:73�IXQFWLRQ�D�

(VWLPDWH S�YDOXH%HDFK�DWWULEXWHV$UHD��%ORHPHQGDDO ����� ����'D\�RI�WKH�LQWHUYLHZ��ZHHN�HQG ����� ����5HFUHDWLRQDO�SURILOH�RI�WKH�YLVLWRU1XPEHU�RI�DGXOWV�LQ�WKH�JURXS ����� ����3UHVHQFH�RI�D�FKLOG�LQ�WKH�JURXS ����� ������RU���YLVLWV�SHU�\HDU ����� ����9LVLWV�LQ�WKH�ZLQWHU�VHDVRQ ±������ ����7LPH�SODQQHG�WR�VWD\�RQ�WKH�EHDFK��DOO�GD\ ����� ����0DULQH�PDQDJHPHQW�SROLF\�RSWLRQV1DWXUH�UHVHUYHV�FORVHG�WR�WKH�SXEOLF ����� ����,QIUDVWUXFWXUH�VXSSRUW ����� ����6RFLR�HFRQRPLF�FKDUDFWHULVWLFV$JH ±������ ����,QFRPH ����� ����8QLYHUVLW\�GHJUHH ����� ����(GXFDWLRQ�LQ�HFRQRPLFV�RU�EXVLQHVV�PDQDJHPHQW ±������ ����7UDYHO�FRVWV�DQG�RQ�VLWH�H[SHQGLWXUHV7UDQVSRUW ����� ����7UDYHO�WLPH ±������ ����3DUNLQJ�IHH ±������ ����([SHQGLWXUHV�RQ�EHDFK�PDWHULDOV ����� ����([SHQGLWXUHV�RQ�IRRG�DQG�GULQNV�DW�WKH�EHDFK�KRXVH ����� ����/RJQRUPDO�SDUDPHWHUV,QWHUFHSW �����6FDOH �����/RJ�/LNHOLKRRG ±��������1RWHV� �D��&DOFXODWLRQV�DUH�SHUIRUPHG�XVLQJ�WKH�352&�/,)(5(*�SURFHGXUH�LQ�6$6���6LJQLILFDQW�DW����6LJQLILFDQW�DW����



��

x 5HVSRQGHQWV�ZKR�YLVLW�WKH�VLWH�GXULQJ�WKH�ZLQWHU�DUH�ZLOOLQJ�WR�SD\��RQ�DYHUDJH�� OHVV�IRUWKH�GHVFULEHG�SURWHFWLRQ�SURJUDP��7KLV�PD\�EH�GXH�WR�WKH�IDFW�WKDW�WKH�PDULQH�ELRORJLFDOSROOXWLRQ��DV�GHVFULEHG�LQ�WKH�TXHVWLRQQDLUH��LV�OHVV�OLNHO\�LQ�WKH�ZLQWHU�WKDQ�LQ�WKH�VXPPHU�EHFDXVH�RI�WKH�ORZHU�WHPSHUDWXUH�RI�WKH�ZDWHU�x 5HVSRQGHQWV� ZKR� UDQNHG� WKH� SURWHFWLRQ� RI� FRDVWDO� UHVHUYH� DUHDV� µWKH� PRVW� LPSRUWDQW¶SULRULW\�IRU�EHDFK�PDQDJHPHQW�DUH�ZLOOLQJ�WR�SD\�PRUH�IRU�WKH�PDULQH�SURWHFWLRQ�SURJUDPWKDQ� WKH� DYHUDJH� UHVSRQGHQW�� 6XFK� HVWLPDWLRQ� UHVXOW� FRQILUPV� WKH� UHOHYDQFH� RI� WKHYDOXDWLRQ� RI� ZHOIDUH� LPSDFWV� WKDW� DUH� QRW� GLUHFWO\� ZLWK� UHFUHDWLRQ� VLQFH� WKH� PDULQHSURWHFWLRQ� SURJUDP� DQG� WKLV� PDQDJHPHQW� DFWLYLW\� DUH� SUHVHQWHG� LQ� WKH� VXUYH\� VR� WRLGHQWLI\� DQG� PHDVXUH� FRQVXPHU� SUHIHUHQFHV� ZLWK� UHVSHFW� WR� PDULQH� HFRV\VWHP� EHQHILWVDQG�QRQXVH�LPSDFWV�FDXVHG�E\�+$%V�x 5HVSRQGHQWV�ZKR�VSHQW�D�ORQJHU�WLPH�WUDYHOLQJ�RU�ZKR�LQFXUUHG�KLJKHU�SDUNLQJ�FRVWV�KDYHORZHU�:73�� 7KLV� VXJJHVWV� WKDW� WKH� YDOXHV� REWDLQHG� ZLWK� WKH� 7&� DQG� &9�PHWKRGV� DUHODUJHO\� FRPSOHPHQWDU\�� ,Q� RWKHU� ZRUGV�� WKH� 7&� H[HUFLVH� DKDV� FDSWXUHG� RWKHU� YDOXHFDWHJRULHV�WKDQ�WKH�&9�H[HUFLVH�
� 6\QWKHVLV�DQG�SROLF\�UHFRPPHQGDWLRQV7KLV�DUWLFOH�KDV�RIIHUHG�DQ�DVVHVVPHQW�RI�WKH�QRQ�PDUNHW�EHQHILWV�DVVRFLDWHG�ZLWK�WKH�LPSDFWRI�D�PDULQH�SURWHFWLRQ�SURJUDP�LQ�EHDFK�UHFUHDWLRQ��7KLV�SURJUDP�IRFXVHV�RQ�WKH�SUHYHQWLRQRI� KDUPIXO� DOJDO� EORRPV� VSHFLHV� DORQJ� WKH� FRDVWOLQH� RI� WKH� 1HWKHUODQGV�� ,W� HQWDLOV� WKHFRQVWUXFWLRQ� RI� D� EDOODVW� ZDWHU� WUHDWPHQW� FRPSOH[� LQ� WKH� 5RWWHUGDP� KDUERU� DQG� WKHLPSOHPHQWDWLRQ�RI�D�PRQLWRULQJ�SURJUDP�RI�WKH�ZDWHU�TXDOLW\�LQ�WKH�RSHQ�VHD�DORQJ�WKH�1RUWK�+ROODQG�EHDFKHV��7KH�DQDO\VLV�LV�EDVHG�RQ�D�TXHVWLRQQDLUH�XQGHUWDNHQ�DW�=DQGYRRUW��D�IDPRXV'XWFK� EHDFK� UHVRUW�� $FFRUGLQJ� WR� WKH� WUDYHO� FRVW� PRGHO� HVWLPDWHV�� LI� WKH� EHDFK� DUHD� RI=DQGYRRUW LV�FORVHG�WR�YLVLWRUV�IRU�DQ�HQWLUH�\HDU��GXH�WR�D�ELRORJLFDO�SROOXWLRQ�HYHQW�LQYROYLQJ+$%V��WKH�ORVV�RI�UHFUHDWLRQDO�EHQHILWV�ZRXOG�UDQJH�IURP����¼�WR�����¼ SHU�YLVLWRU�SHU�\HDU�7KH�WUDYHO�FRVW�HIIHFW�LV�SDUWLFXODUO\�VWURQJ�VLQFH�WKH�UHJLRQ�RI�WKH�VWXG\�LQ�WKH�1HWKHUODQGV�LVVHYHUHO\� DIIHFWHG� E\� WUDIILF� FRQJHVWLRQ�� 7KH� FRQWLQJHQW� YDOXDWLRQ� RI� WKH�ZLOOLQJQHVV� WR� SD\UHVSRQVHV� LQGLFDWHV� WKDW� QRQ�PDUNHW� EHQHILWV¶� HVWLPDWHV� UDQJH� IURP� ��� ¼� WR� ������ ¼� SHUUHVSRQGHQW� SHU� \HDU�� 7KH� FRPELQDWLRQ� RI� 7&� DQG� &9� HVWLPDWLRQ� UHVXOWV� VKRZV� WKDWUHVSRQGHQWV�ZLWK� UHODWLYHO\� KLJK� WUDYHO� FRVWV��PDLQO\� FDU� XVHUV� WKDW� WUDYHO� IURP� IDU�� KDYH� DUHODWLYHO\�ORZ�:73�IRU�WKH�PDULQH�SURWHFWLRQ�SURJUDP��7KLV�UHVXOW�VXJJHVWV�WKDW�VRPH�EXGJHW



��

FRQVWUDLQW� LV� DFWLYH�� DQG� WKDW� 7&� DQG�&9� HVWLPDWHV� DUH�� WR� VRPH� H[WHQW�� FRPSOHPHQWDU\� LQWHUPV�RI�DFKLHYLQJ�D�FRPSOHWH�SLFWXUH�RI�WKH�RYHUDOO�PRQHWDU\�YDOXH�)LQDOO\�� WUDYHO� FRVW� DQG� FRQWLQJHQW� YDOXDWLRQ� UHVXOWV� VKRZ� WKDW� LI� QR� SROLF\� DFWLRQ� LVXQGHUWDNHQ�VR�DV�WR�SUHYHQW�D�+$%V�PDULQH�SROOXWLRQ�HYHQW�LQ�WKH�FRDVW�RI�WKH�1HWKHUODQGV�DVLJQLILFDQW�ZHOIDUH�ORVV�PD\�UHVXOW��,I�ZH�DGG�WKH�YDOXHV�ZH�DUULYH�DW�DQ�XSSHU�ERXQG�HVWLPDWHRI�WKH�WRWDO�ZHOIDUH�YDOXH�RI�������������¼ �������������¼��� SHU�\HDU��ZKLFK�FRUUHVSRQGV�WR�����SHUFHQW�RI�WKH�'XWFK�*'3��PHDVXUHG�DW�PDUNHW�SULFHV�IRU�WKH�\HDU�RI�������7KLV�ILJXUHFDQ� EH� UHJDUGHG� DV� DQ� XSSHU� ERXQG� WR� WKH� FRVW� RI� LPSOHPHQWDWLRQ� RI� DQ� HIILFLHQW� PDULQHSURWHFWLRQ�SURJUDP�

�� 7KLV�YDOXH�LV�REWDLQHG�E\�PXOWLSO\LQJ�RI�WKH�LQGLYLGXDO�PHDQ�ZHOIDUH�ORVV�E\�WKH�WRWDO�QXPEHU�RI�YLVLWRUV�WR�WKH1RUWK±+ROODQG�FRDVWOLQH��DERXW�����������SHU�\HDU��&%6���7KH�YDOXH�EHWZHHQ�EUDFNHWV�JLYHV�D�ORZHU�YDOXDWLRQERXQG�DQG�WKH�ZHOIDUH�ORVV�DQG�LW�LV�REWDLQHG�LI�ZH�DGPLW�WKDW�WKH�RYHUDOO�SHUFHQWDJH�RI�UHVSRQGHQWV�WKDW�UHIXVH�WRSDUWLFLSDWH�LQ�WKH�VXUYH\�KDYH�D�]HUR�YDOXDWLRQ�



��

$SSHQGL[�,��&ODVVLILFDWLRQ�RI�WKH�QHJDWLYH�LPSDFWV�RI�+$%V
7DEOH� �� SUHVHQWV� D� WD[RQRPLF� FODVVLILFDWLRQ� RI� +$%V�ZLWK� ����&\DQREDFWHULD UHIHUV� WR� DOO+$%V�DEOH� WR�SKRWRV\QWKHVL]H�� ����'LDWRPV� UHIHUV� WR� DOO�+$%V�DEOH� WR�SURGXFH� WKH� DPLQR�DFLG�JOXPDWH�WR[LQ������'LQRIODJHOODWHV UHIHUV�WR�DOO�+$%V�DEOH� WR�SURGXFH�WR[LQV�WKDW�FDXVHFLJXDWHUD�GLVHDVH������3U\PQHVLRSK\WHV�UHIHUV�WR�DOO�+$%V�FRQQHFWHG�WR�WR[LQV�WKDW�UDQJH�IURPWKH�QHXURWR[LF� WR�KDHPRO\WLF�JURXSV�� ����5DSKLGRSK\WHV UHIHUV� WR�DOO�+$%V�DEOH� WR�SURGXFHWR[LQV�WKDW�FDXVH�PDVVLYH�ILVK�PRUWDOLW\��DQG������3HODJRSK\WHV UHIHUV� WR�DOO�KDUPIXO�EXW�QRWWR[LQ�SURGXFLQJ�+$%V�

7DEOH�����7\SHV�RI�KDUPIXO�DOJDH�VSHFLHV�DQG�LPSDFWV
,PSDFWV&DXVDWLYHPLFUR�RUJDQLVP $OJDHVSHFLHV 7R[LFLW\ +XPDQKHDOWK 7RXULVP (FRORJLFDO

����&\DQREDFWHULD $QDEHQD�FLUFLQDOLV1RGXODULD�VSXPLJHQD0LFURF\VWLV�DHUXJLQRVD ��� ��� |�| |||����'LDWRPV &KDHWRFHURV�VSS�&\OLQGURWKHFD�FORVWHULXP3VHXGR�QLW]FKLD�VSS�6NHOHWRQHPD�FRVWDWXP7KDODVVLRVLUD�VSS�
|���|

||�||
|�|||

�|�������'LQRIODJHOODWHV $OH[DQGULXP�VSS�$OH[DQGULXP�WD\ORUL&RFKORGLQLXP�SRO\NULNRLGHV'LQRSK\VLV�VSS�+HWHURFDSVD�WULTXHWUD*DPELHUGLVFXV�WR[LFXV*RQ\DXODX[�VSS�*\PQRGLQLXP�EUHYH*\PQRGLQLXP�FDWHQDWXP*\URGLQLXP�DXUHROXP*\PQRGLQLXP�PLNLPRWRL1RFWLOXFD�VFLQWLOODQV3\URGLQLXP�EDKDPHQVH YDU��FRPSUHVVXP3ILHVWHULD�SLVFLFLGD3URURFHQWUXP�VSS�

�|�������������

�|��|����|�|���

|�|||||||�|�|||

��||�||�|���|||����3U\PQHVLRSK\WHV &KU\VRFKURPXOLQD�VSS�3KDHRF\VWLV�VSS�3U\PQHVLXP�VSS� �|� ||| |�| �������5DSKLGRSK\WHV )LEURFDSVD�MDSRQLFD+HWHURVLJPD�DNDVKLZR&KDWWRQHOOD�VSS� ��� ||| ||| �������3HODJRSK\WHV $XUHRFRFFXV�DQRSKDJHIIHUHQV$XUHRXPEUD�ODJXQHQVLV || || �| ��
�1RWH��WKH�V\PERO�� �|��GHQRWHV�WKDW�WKH�UHVSHFWLYH�DOJD�LV��QRW��WR[LQ�SURGXFLQJ�6RXUFH� YDQ�GHQ�%HUJK�HW�DO� �������DQG�$QGHUVRQ��������



��

$SSHQGL[�,,��6WUXFWXUH�RI�WKH�VXUYH\�LQVWUXPHQW7KLV� DSSHQGL[�SUHVHQWV� D�GHVFULSWLRQ�RI� WKH� VWUXFWXUH� RI� WKH� VXUYH\� LQVWUXPHQW� XVHG� IRU� WKHHFRQRPLF� YDOXDWLRQ� RI� D�PDULQH� SURWHFWLRQ� LQ� WKH�1RUWK�+ROODQG� FRDVW� RI� WKH� 1HWKHUODQGV�6HYHQ�VHFWLRQV�FKDUDFWHUL]H�WKH�QDUUDWLYH�RI�WKH�VXUYH\�LQVWUXPHQW�
x 6HFWLRQ�$��ZKLFK�DUH�DGGUHVVHG� WR�HOLFLW� WKH� UHVSRQGHQW¶V�EHDFK� UHODWHG� UHFUHDWLRQDOSURILOH�x 6HFWLRQ�%��ZKLFK�DUH�IRFXVHG�RQ�UHWULHYLQJ�UHVSRQGHQW¶V�WUDYHO�FRVW�DQG�H[SHQGLWXUHGDWD�x 6HFWLRQ� &�� ZKHUH� UHVSRQGHQW¶V� RSLQLRQ� ZLWK� UHVSHFW� WR� GLIIHUHQW� LVVXHV� UHODWHG� WRFRDVWDO�DQG�EHDFK�PDQDJHPHQW�LV�WDFNOHG�x 6HFWLRQ�'��ZKLFK�IRFXV�RQ�DVVHVVLQJ� WKH� UHVSRQGHQW¶V�PD[LPXP�ZLOOLQJQHVV� WR�SD\IRU�WKH�GHVFULEHG�UHJXODWLRQ�SURJUDP�x 6HFWLRQ� (�� ZKLFK� VHHNV� WR� PHDVXUH� WKH� UHVSRQGHQW¶V� VRFLR�HFRQRPLF�GHPRJUDSKLFSURILOH�x 6HFWLRQ� )��ZKLFK� DUH WDUJHWHG� WR� HYDOXDWH� WKH� RYHUDOO� FRPSUHKHQVLRQ� RI� WKH� VXUYH\LQVWUXPHQW�

6HFWLRQ�$��UHFUHDWLRQDO�EHKDYLRU�TXHVWLRQV7KH� ILUVW� SDUW� RI� WKH� VXUYH\� LQVWUXPHQW� FRQVLVWV� RI� TXHVWLRQV� UHJDUGLQJ� UHVSRQGHQW¶VUHFUHDWLRQDO� EHKDYLRU� ZLWK� UHVSHFW� WR� WKH� YLVLWV� WR� WKH� EHDFK� DORQJ� WKH� 1RUWK�+ROODQGFRDVWOLQH�� $V� D� PDWWHU� RI� IDFW�� WKH� LQWHUYLHZHUV� ZHUH� JLYHQ� VWULFW� LQVWUXFWLRQV� WR� VWDUW� WKHTXHVWLRQQDLUH�VWDWLQJ�*RRG�PRUQLQJ�JRRG�DIWHUQRRQ��0\�QDPH�LV� >WKH�LQWHUYLHZHU�VKRZV�DQ,'�FDUG@� DQG ,� DP�ZRUNLQJ�ZLWK� WKH�9ULMH�8QLYHUVLWHLW� LQ�$PVWHUGDP�7KLV�VKRUW�TXHVWLRQQDLUH�LV�SDUW�RI�D�UHVHDUFK�SURMHFW�WKDW�KDV�WKH�JRDOWR�VWXG\�WKH�UHFUHDWLRQDO�EHKDYLRU�RI�YLVLWRUV�DW�1RUWK�+ROODQG�EHDFKHV�0D\�,�NLQGO\�DVN�\RX�VRPH�TXHVWLRQV�DERXW�\RXU�DWWLWXGHV�DQG�RSLQLRQV"
7KH�TXHVWLRQQDLUH�VWDUWV�E\�HQFRXUDJLQJ�WKH�UHVSRQGHQW�WR�3OHDVH� WKLQN� FDUHIXO� DERXW� HDFK� TXHVWLRQ� DQG� JLYH� \RXU� EHVW� DQVZHU�7KHUH�DUH�QR�ULJKW�RU�ZURQJ�DQVZHUV��RQO\�SHUVRQDO�DQVZHUV�DQG�UHVSRQGHQWV�ZHUH�DVNHG�4���+RZ�PDQ\�SHUVRQV�DUH�LQ�\RXU�JURXS��LQFOXGLQJ�\RXUVHOI�"4���'XULQJ�RQH�IXOO�\HDU��KRZ�RIWHQ�GR�\RX�YLVLW�WKLV�EHDFK"



��

7R�KHOS� UHVSRQGHQWV�� WKH�VXUYH\� LQVWUXPHQWV� LQFOXGHV�D�FORVHG�IRUP�UHVSRQVH��RQ�RQH�KDQG�UHVSRQGHQW�FDQ�VWDWH�WKDW�VKH�YLVLWHG�WKH�EHDFK�³OHVV�WKDQ�RQFH�D�PRQWK´�RU��RQ�WKH�RWKHU�KDQG�VWDWH�WKDW�VKH�YLVLWHG�WKH�EHDFK�³DW�OHDVW�RQFH�D�PRQWK´��%HDULQJ�LQ�PLQG�UHVSRQGHQW¶V�DQVZHUWR�4��� LQWHUYLHZHUV�SUHVHQW�ULJKW�DZD\�DQ�DQVZHULQJ�FDUG�ZKHUH�VKH�LV�DEOH�WR�ILQH�WXQH�KHULQLWLDO�DQVZHU��� 7KH�TXHVWLRQQDLUH�FRQWLQXHV�ZLWK�4���:K\�GLG�\RX�FRPH�WR�WKH�EHDFK�WRGD\��WKH�PDLQ�UHDVRQ�"4���+RZ�ORQJ�GR�\RX�SODQ�WR�VWD\�DW�WKH�EHDFK"4�� 'R� \RX� DOVR� FRPH� WR� WKLV� EHDFK� GXULQJ� WKH�ZLQWHU� SHULRG� �LI� \HV�VWDWH�WKH�PDLQ�UHDVRQ�"
$V� EHIRUH�� WKH� LQWHUYLHZHUV� PDNH� XVH� RI� FORVHG�IRUP� UHVSRQVH� IRUPDWV�� $V� H[SHFWHG�� WKHUHVSRQGHQW� LV� DEOH� WR� VWDWH� DQ\� DGGLWLRQDO� UHDVRQ� ZKHQHYHU� WKLV� UHDVRQ� LV� QRW� RULJLQDOO\FRQWDLQHG�LQ�WKH�VXUYH\�LQVWUXPHQW�
6HFWLRQ�%��WUDYHO�FRVW�DQG�H[SHQGLWXUHV�TXHVWLRQV,Q� WKH� VHFRQG� VHFWLRQ� RI� WKH� VXUYH\� LQVWUXPHQW�� WKH� LQWHUYLHZHUV� SUHVHQW� D� VHTXHQFH� RITXHVWLRQV�VR�DV�WR�GHVFULEH�WKH�WUDYHO�WR�WKH�EHDFK�DV�ZHOO�DV�WR�SRUWUD\�WKH�VHW�RI�H[SHQGLWXUHVWKDW�VKH�LQFXUUHG�GXULQJ�KHU�YLVLW��7KHUHIRUH�ZH�KDYH�4���:KHUH�GR�\RX�OLYH"4���+RZ�GLG�\RX�FRPH�WR�WKH�EHDFK"4�� 'R�\RX�KDYH�D�SHUFHSWLRQ�RI�KRZ�PXFK�GLG�LW�FRVW�WR�\RX�WR�WUDYHOWRGD\�WR�WKH�EHDFK��DOO�WKH�IDPLO\�"4�� 'LG�\RX�KLUH�RU�EX\�DQ\WKLQJ�DW� WKH� EHDFK� �VXQ�XPEUHOOD�� FKDLUV�ZLQGVKLHOG�"4��� 'LG�\RX�EX\�DQ\WKLQJ�DW�WKH�EHDFK��GULQNV�RU�IRRG�"7KHVH�TXHVWLRQV��WRJHWKHU�ZLWK�4��DQVZHULQJ�SDWWHUQ��ZLOO�SURYLGH�XV�FUXFLDO� LQIRUPDWLRQZLWK�ZKLFK�ZH�DUH�DEOH�ODWHU�WR�GHYHORS�D�WUDYHO�FRVW�PRGHO��VHH�6HFWLRQ����
6HFWLRQ�&��FRDVWDO�DQG�EHDFK�PDQDJHPHQW�TXHVWLRQV7KLV�VHFWLRQ�FRQVLVWV�RI�D�VHTXHQFH�RI�WHQ�TXHVWLRQV�UHODWHG�WR�GLIIHUHQW�DVSHFWV�RI�FRDVWDO�DQGEHDFK�PDQDJHPHQW�,Q� D� SUHOLPLQDU\� VWXG\� ZH� YHULI\� WKDW� EHDFK� UHFUHDWLRQLVWV� KDYHH[SUHVVHG� GLIIHUHQW� RSLQLRQV� ZLWK� UHVSHFW� WR� WKH� GHJUHH� RI� LPSRUWDQFHUHJDUGLQJ� WKH� SULRULW\� RI� DOWHUQDWLYH� EHDFK� PDQDJHPHQW� DVSHFWV�� )RUHDFK� DVSHFW�� ,� ZRXOG� OLNH� \RX� WR� WHOO� PH� ZKHWKHU� \RX� WKLQN� LW� LV� YHU\LPSRUWDQW��LPSRUWDQW��OLWWOH�LPSRUWDQW��RU�QRW�LPSRUWDQFH�
�� 7KH�FDUG�UDQJHV�IURP�³RQFH�D�\HDU´��³WZR�WR�WKUHH�WLPHV�D�\HDU´��³WKUHH�WR�VL[�WLPHV�D�\HDU´��³PRUH�WKDQ�VL[WLPHV�D�\HDU´�WR�³WZR�WR�WKUHH�WLPHV�D�PRQWK´��³RQH�WLPH�SHU�ZHHN´��³WZR�WR�WKUHH�WLPHV�D�ZHHN´��³PRUH� WKDQWKUHH�WLPHV�D�ZHHN´�DQG�³DOPRVW�HYHU\GD\´�



��

:LWKRXW� KDYLQJ� WKH� DPELWLRQ� RI� EHLQJ� H[KDXVWLYH�� WKHVH� LQFOXGH� ZDWHU� TXDOLW\�� KRXVLQJ�QDWXUH�DQG�PDULQH�HFRV\VWHP�SURWHFWLRQ��EHDFK� LQIUDVWUXFWXUH� DQG� ]RQLQJ��7KH� UHVSRQGHQW¶VDQVZHUV��ZKLFK�UDQJH�IURP�³QRW�LPSRUWDQW´�WR�³YHU\�LPSRUWDQW´��ZLOO�SURYLGH�WKH�LQIRUPDWLRQQHFHVVDU\�WR�HYDOXDWH�DQG�UDQN�GLIIHUHQW�DVSHFWV�RI�FRDVWDO�DQG�EHDFK�PDQDJHPHQW�DFFRUGLQJWR�WKHLU�LPSRUWDQFH�RI�JRYHUQPHQWDO�DFWLRQ��,Q�SDUWLFXODU�ZH�KDYH�4��� (QVXUH� WKDW� WKH� TXDOLW\� RI� WKH� VHDZDWHU� LV� VXFK� WKDW� LW� GRHV� QRWSURYRNH�VNLQ�DOOHUJLHV�4��� (QVXUH� WKDW� WKH� VDQG� DORQJ� WKH�ZDWHUIURQW� RI� WKH� EHDFK� LV� FOHDQIURP�DOJDH�DQG�IRDPV�4��� (QVXUH� WKDW� WKH�GXQHV�FRQWLQXH� WR�EH� UHFUHDWLRQDO�DUHDV�DQG�QRWIRU�KRXVLQJ�4��� (QVXUH� WKDW� VRPH� GXQHV� DUH� SURWHFWHG� DV� DUHDV� IRU� QDWXUH� DQGFORVHG�WR�WKH�SXEOLF�4��� (QVXUH� WKDW� WKH� PDULQH� HFRV\VWHP� LV� QRW� WKUHDWHQHG� E\� ZDWHUSROOXWLRQ�4��� (QVXUH� WKDW�SDUNLQJ� ORWV��EDUV�� UHVWDXUDQWV�DQG� LFH�FUHDP�VWDQGVDUH�VXIILFLHQW�IRU�WKH�QXPEHU�RI�EHDFK�YLVLWRUV�4���� (QVXUH� EHDFK� UHFUHDWLRQ� ]RQLQJ� ZKHUH� YROOH\EDOO� ILHOGV�� ELNHSDWKV��ZLQGVXUILQJ�DQG�ERDWLQJ�LV�DOORZHG�WR�YLVLWRUV�4��� (QVXUH� WKDW� WKH� EHDFK� LV� FOHDQ� IURP� UXEELVK� VXFK� DV� FDQV� DQGFLJDUHWWH�EXOO�4����(QVXUH�EHDFK�]RQLQJ�ZKHUH�QXGLW\�LV�DOORZHG�WR�YLVLWRUV�4����(QVXUH� EHDFK� ]RQLQJ�ZKHUH�GRJV�DUH� DOORZHG� WR� JHW� LQ� WRJHWKHUZLWK�WKHLU�RZQHU�
,Q�RUGHU�WR�DYRLG�DQ\�VHTXHQFH�ELDV��WKH�TXHVWLRQV�DUH�UDQGRPO\�URWDWHG�DW�HDFK�LQWHUYLHZ�
6HFWLRQ�'��FRQWLQJHQW�YDOXDWLRQ�TXHVWLRQV,Q� WKLV� WKH�VXUYH\� LQVWUXPHQW�QDUURZV�GRZQ WR� WKH�GLVFXVVLRQ�RI�SURWHFWLRQ�RI�VHDZDWHU� DQGEHDFK�RI�WKH�1RUWK�+ROODQG�FRDVWOLQH�DJDLQVW�ELRORJLFDO�SROOXWLRQ��LQ�JHQHUDO��DQG�WR[LF�DOJDH�LQ�SDUWLFXODU��7KHVH�WR[LF�DOJDH�FRQVWLWXWH�DQ�LPSRUWDQW�VRXUFH�RI�ELRORJLFDO�SROOXWLRQ�FDXVLQJLPSRUWDQW�ULVNV�WR�PDULQH�HFRV\VWHPV��PDVV�PRUWDOLWLHV�RI�FRPPHUFLDO�ILVK��DV�ZHOO�DV�ULVNV�WRKXPDQV��UDQJLQJ�IURP�VNLQ�DOOHUJLHV�WR�ILVK�SRLVRQLQJ��5HFHQW�VFLHQWLILF�PHDVXUHPHQWV�VKRZ�WKH�SUHVHQFH�RI�PLFURVFRSLF�WR[LFDOJDH� LQ� WKH�VHDZDWHU�DORQJ� WKLV�FRDVW��:LWK� WKH� LQFUHDVH�RI� WKH�ZDWHUWHPSHUDWXUH� UHJLVWHUHG� GXULQJ� WKH� VXPPHU�� WKHVH� WR[LF� DOJDH� FDQUHSURGXFH�UDSLGO\��SRWHQWLDOO\�FUHDWLQJ�WKH�VR�FDOOHG�µUHG�WLGHV¶�RQ�RSHQVHD� DQG� µDOJDH� EORRPV¶� RQ� WKH� EHDFKHV�� $W� WKLV�PRPHQW� WKLV� EHDFK� LVKLJKO\�H[SRVHG�WR�WKH�ULVN�RI�D�ELRORJLFDO�SROOXWLRQ�HYHQW�

4����:HUH�\RX�LQIRUPHG�DERXW�WKH�ULVN�RI�ZDWHU�SROOXWLRQ�LQ�WKLV�EHDFKUHODWHG� WR� ELRORJLFDO� SROOXWLRQ� LQFLGHQWV� VXFK� DV� UHG�WLGHV� DQG� DOJDHEORRPV"4����+DYH� \RX� KHDUG� RU� UHDG� VRPHWKLQJ� LQ� WKH� QHZV� DERXW� LQFLGHQWVUHODWHG� WR� WKH�SUHVHQFH�RI� WR[LF�DOJDH� LQ� WKH� VHDZDWHU"� �,I�\HV��GR� \RXUHFDOO�DQ\��DQ\ZKHUH�LQ�WKH�ZRUOG��



��

,I�WKH�UHVSRQGHQW�GRHV�QRW�XQGHUVWDQG�WKH�TXHVWLRQ��WKH�LQWHUYLHZHU�LV�LQVWUXFWHG�WR�LQIRUP�5HG�WLGHV�UHIHU�WR�D�KLJKHU�FRQFHQWUDWLRQ�RI�PLFURRUJDQLVPV� WKDW� IORDWRQ�WKH�VXUIDFH�RI�WKH�ZDWHU��0RVW�RI�WKH�WLPHV�WKLV�OD\HU�GRHV�QRW�DOORZWR� SDVV� WKH� VXQOLJKW�� DQG� WKXV� LV� UHVSRQVLEOH� IRU� LPSRUWDQW� PDULQHHFRORJLFDO� GDPDJHV�� $OJDO�EORRPV�� DV� WKH� QDPH� VXJJHVWV�� UHIHU� WR� WKHIORZHU� RI�PLFURVFRSLF� DOJDH�� 7KH\� DUH� YLVLEOH� WR� WKH� QDNHG� H\H� LQ� WKHIRUP�RI�IRDPV��RIWHQ�DVVRFLDWHG�ZLWK�D�UHSHOOHQW�RGRU�
7KH� TXHVWLRQQDLUH� FRQWLQXHV� ZLWK� WKH� GHVFULSWLRQ� RI� WKH� PDLQ� FDXVHV� IRU� WKH� FXUUHQWFRQGLWLRQV�ZLWK�UHVSHFW�WR�WKH�VHDZDWHU�TXDOLW\�7KH�PDLQ�VRXUFH�RI�PLFURVFRSLF�WR[LF�DOJDH�LQ�WKH�VHDZDWHU�DORQJ�WKLVFRDVW�LV�5RWWHUGDP�KDUERU��7KH�FDXVH�LV�WKH�EDOODVW�ZDWHU�GLVFKDUJHG�E\VKLSV�� :DWHU� GLVFKDUJHV� DUH� GRQH� WR� FRPSHQVDWH� IRU� GLIIHUHQFHV� LQ� DVKLS¶V� FDUJR� DQG� WKXV� JXDUDQWHH� WKH� EDODQFH� RI� WKH� VKLS� GXULQJ� LWVMRXUQH\��+RZHYHU��WKLV�SURFHVV�FDXVHV�VHDZDWHU�FRQWDLQLQJ�ORFDO�PLFUR�RUJDQLVPV�� LQFOXGLQJ� DOJDH�� EHLQJ� WUDQVIHUUHG� IURP� RWKHU� SDUWV� RI� WKHZRUOG�WR�WKH�1RUWK�6HD�
,Q� DGGLWLRQ�� WKH� UHVSRQGHQWV� DUH� LQIRUPHG� DERXW� WKH� SRVVLELOLW\� WR� FKDQJH� WKH� FXUUHQWVLWXDWLRQ�DQG�GHVFULEH�DQ�DOWHUQDWLYH�SROLF\�RSWLRQ�WKDW�LV�FKDUDFWHUL]HG�E\�WKH�LQWURGXFWLRQ�RID�SUHYHQWLRQ�VFKHPH�7R� VWRS� WKH� GLVFKDUJH� RI� VKLS� EDOODVW� ZDWHU�� WKH� VKLS� FRPSDQLHV�WRJHWKHU� ZLWK� WKH� 5RWWHUGDP� KDUERU� DXWKRULW\� DQG� WKH� 'XWFKJRYHUQPHQW�� PD\� SURSRVH� LQWURGXFH� D� SUHYHQWLRQ� VFKHPH�� 7KLV� LVFKDUDFWHUL]HG�E\�WZR�DFWLRQV�7KH� �VW� DFWLRQ� FRQVLVWV� LV� WKH� FRQVWUXFWLRQ� RI� D� EDOODVW� ZDWHU� GLVSRVDOWUHDWPHQW� FRPSOH[�� 7KLV� ZLOO� EH� ORFDWHG� LQ� WKH� 5RWWHUGDP� KDUERU� DQGZLOO�EH�DW�ZRUN�IURP�WKH�\HDU������RQ� %DOODVW�ZDWHU�ZLOO�EH�WUDQVIHUUHGWR� DQ� LQWHUQDO� FLUFXLW� DQG� VXEPLWWHG� WR� DQ� DSSURSULDWHG� SK\VLFDO�FKHPLFDO�WUHDWPHQW�EHIRUH�EHLQJ�GLVFKDUJHG�WR�WKH�VHD��7KH� �QG� DFWLRQ� LV� WKH� LPSOHPHQWDWLRQ� RI� DOJDH� PRQLWRULQJ� SURJUDP�ZKHUH� VXUYHLOODQFH� VKLSV� DQG� VSHFLDOL]HG� SHUVRQDO�ZLOO� EH� UHVSRQVLEOHIRU�WKH�PRQLWRULQJ�RI�WKH�ZDWHU�TXDOLW\�LQ�WKH�RSHQ�VHD�DORQJ�WKH�1RUWK�+ROODQG�EHDFKHV�
)XUWKHUPRUH�� UHVSRQGHQWV�DUH� LQIRUPHG� WKDW� LQ�D�VFHQDULR�ZKHUH� WKH�SURSRVHG�SUHYHQWLRQVFKHPH�ZHUH�WR�EH�DSSURYHG�6KLS� FRPSDQLHV� ZRXOG� EH� UHVSRQVLEOH� IRU� WKH� ILQDQFLQJ� RI� WKH� EDOODVWZDWHU� GLVSRVDO� WUHDWPHQW� FRPSOH[� LQ� 5RWWHUGDP� DQG� SDUWLDOO\� IRU� WKHILQDQFLQJ� RI� WKH� DOJDH�PRQLWRULQJ� SURJUDP�� $V� D� UHVXOW�� WKH� ULVN� RI� DELRORJLFDO� SROOXWLRQ� LQFLGHQW� DORQJ� WKH� 1RUWK�+ROODQG� FRDVW� DQGEHDFKHV�ZLOO�GHFUHDVH�ZLWK�����
$QG�WKDW�LQ�WKH�VFHQDULR�ZLWKRXW�WKH�LPSOHPHQWDWLRQ�RI�ERWK�DFWLRQV�



��

7KH� SUHVHQW� ULVN�RI� D�ELRORJLFDO� SROOXWLRQ� LQFLGHQW� LQ� DORQJ� WKH�'XWFKFRDVW� DQG� EHDFKHV� LV� H[SHFWHG� WR� GRXEOH� LQ� WKH� QH[W� ILYH� \HDUV�� 6RPHEHDFKHV�PD\�WKHQ�HYHQ�EH�FORVHG�WR�YLVLWRUV�
)LQDOO\��WKH�UHVSRQGHQW�LV�DVNHG�ZKHWKHU4����'R� \RX� KDYH� \RX� DQ\� TXHVWLRQV� DERXW� WKH� GHVFULEHG� ELRORJLFDOSROOXWLRQ�SUHYHQWLRQ�VFKHPH"

$QG�LI�VKH�VD\V�³\HV´�WKH�LQWHUYLHZHU�LV�LQVWUXFWHG�WR�UHSHDW�WKH�GHVFULSWLRQ�VR�DV�WR�HQVXUH�WKHFRPSUHKHQVLRQ�RI�WKH�VXUYH\�QDUUDWLYH�
$W� WKLV� VWDJH�� UHVSRQGHQWV� IDFH� WKH� FRQWLQJHQW� YDOXDWLRQ� TXHVWLRQV�� EXW� EHIRUH� WKH\� DUHLQIRUPHG� DERXW� WKH� QDWXUH� RI� WKH� SD\PHQW� YHKLFOH�� DERXW� WKH� OD\RXW� RI� WKH� VXUYH\�PDUNHWFRQGLWLRQV�DV�ZHOO�DV�WKH�QXPEHU�RI�DJHQWV�LQYROYHG�LQ�WKH�WUDQVDFWLRQ�7KH� SURSRVHG�SUHYHQWLRQ� VFKHPH� LV� FKDUDFWHUL]HG� E\� DQ� LQYHVWPHQW� LQVRSKLVWLFDWHG�PRQLWRULQJ�WHFKQLTXHV�VR�WKDW�³LPSRUWHG´�EDOODVW�ZDWHU�LVLPPHGLDWHO\�LGHQWLILHG�DQG�ORFDOO\�FKHPLFDOO\�WUHDWHG��WKXV�DYRLGLQJ�DQ\ULVNV�IRU�PDULQH�ZLOGOLIH�DQG�SXEOLF�KHDOWK�DQG�VHFXULW\�,Q� RUGHU� WR� JXDUDQWHH� WR� \RX�� DQG� DOO� EHDFK� UHFUHDWLRQLVWV�� WKDW� LW� LVSRVVLEOH� WR�FRQWLQXH� WKH�EHDFK� LQ� WKH� VDPH�ZD\�\RX�KDYH�GRQH�VR� IDU�ZLWKRXW�WKH�ULVN�RI�D�ELRORJLFDO�SROOXWLRQ�LQFLGHQW��LW�LPSRUWDQW�WR�NQRZKRZ�PXFK�WKLV�SUHYHQWLRQ�VFKHPH�LV�ZRUWK�WR�\RX�7KHUHIRUH�,�ZRXOG�OLNH�WR�NQRZ�KRZ�ZRXOG�\RX�YRWH�RQ�WKH�LQWURGXFWLRQRI� D� ELRORJLFDO� SROOXWLRQ� DQQXDO� WD[� RQ� VHDZDWHU�� JLYHQ� WKDW� WKH� WD[UHYHQXH�ZLOO�EH�H[FOXVLYHO\�DSSOLHG�WR�WKH�ZDWHU�WUHDWPHQW�FRPSOH[�DQGWR�WKH�ZDWHU�PRQLWRULQJ�SURJUDP��NHHSLQJ�1RUWK�+ROODQG�FRDVW�OLQH�IUHHIURP�WR[LF�DOJDH�DQG�1RUWK�+ROODQG�EHDFKHV�IUHH�IURP�DOJDH�IRDPV��7KHWD[� ZLOO� EH� FROOHFWHG� RYHU� D� SHULRG� RI� �� \HDUV�� ,I� WKH� PDMRULW\� RI� WKHSHRSOH� YRWH� LQ� IDYRU�� DOO� 'XWFK� KRXVHKROGV� ZRXOG� KDYH� WR� SD\� VXFKDQQXDO�WD[�
/LNH� EHIRUH�� LI� WKHUH� LV� DQ\� UHPDUN� DERXW� WKH� FRPSUHKHQVLRQ� RI� WH[W�� WKH� LQWHUYLHZHU� LVLQVWUXFWHG�WR�LQWURGXFH�WKH�IROORZLQJ�GLVFODLPHU�*LYHQ� LQWHUQDWLRQDO� DJUHHPHQWV�� WKH� JRYHUQPHQW� FDQQRW� OHJDOO\� REOLJHWKH�VKLS�FRPSDQLHV�WR�FRQWULEXWH�IRU�WKH�JHQHUDO�FRVWV�RI�WKLV�PRQLWRULQJSURJUDP�� ,W� FDQ� LQVWHDG� REOLJH� WKH� FRPSDQLHV� WR� SD\� D� PRQHWDU\FRPSHQVDWLRQ�ZKHQ�DFFLGHQWV�KDSSHQ�RU�ZKHQ�WKH\�YLRODWH�WKH�ODZ��7KLVFDQ�FRYHU�WKH�FOHDQLQJ�FRVWV�RI�DQ�DFFLGHQW��+RZHYHU��XQGHU�WKH�SUHVHQWPRQLWRULQJ� UHJXODWLRQV� LW� LV� YHU\� GLIILFXOW� WR� LGHQWLI\� WKH� UHVSRQVLEOHYHVVHO��DQG�WDNH�OHJDO�DFWLRQV�DJDLQVW�LW�
%HIRUH�WKH�PRQHWDU\�YDOXH�HOLFLWDWLRQ�TXHVWLRQ��DQG�IROORZLQJ�WKH�12$$�3DQHO�JXLGHOLQHV�WKH�LQWHUYLHZHU�FDOOV�WKH�UHVSRQGHQW¶V�DWWHQWLRQ�WR�KHU�EXGJHW�FRQVWUDLQW�DQG�WKH�H[LVWHQFH�RIRWKHU�QDWXUDO�DUHDV�DQG�UHFUHDWLRQ�RSSRUWXQLWLHV�



��

7R�EHWWHU�VLPXODWH�SULFH�WDNLQJ�LQ�PDUNHW�EHKDYLRU��WKH�UHVSRQGHQWV�DUH�DVNHG�KRZ�ZRXOGWKH\�YRWH� WKH�SUHVHQW�SURWHFWLRQ�SURJUDP�EHDULQJ�LQ�PLQG�WKDW� LWV�DSSURYDO�ZRXOG� LPSO\� WKHSD\PHQW�RI�D�WD[�DQQXDO�WD[�DPRXQW�� IRU�WKH�QH[W�WZR�ILVFDO�\HDUV�4����,I�WKH�WRWDO�WD[�DPRXQW�WR�EH�SDLG�IRU�WKH�ZDWHU�WUHDWPHQW�FRPSOH[DQG�IRU�WKH�ZDWHU�PRQLWRULQJ�SURJUDP�ZDV����1/*�SHU�\HDU�IRU�WKH�QH[W�� \HDUV�� DQG� WKXV� NHHSLQJ� 1RUWK�+ROODQG� FRDVW� IUHH� IURP� WR[LF� DOJDHDQG�1RUWK�+ROODQG�EHDFKHV�IUHH�IURP�DOJDH�IRDPV��KRZ�ZRXOG�\RX�YRWHRQ�WKH�LQWURGXFWLRQ�WKLV�WD["
,I�WKH�UHVSRQGHQW�YRWHV�LQ�IDYRU��VKH�ZLOO�DVNHG�4����$QG�KRZ�ZRXOG�\RX�YRWH�LI�WKH�WRWDO�WD[�DPRXQW�WR�EH�SDLG�ZHUH���1/*��SHU�\HDU�IRU�WKH�QH[W���\HDUV"
2Q�WKH�FRQWUDU\��LI�WKH�UHVSRQGHQW�YRWHV�DJDLQVW�4����VKH�ZLOO�EH�DVNHG�4����$QG�KRZ�ZRXOG�\RX�YRWH�LI�WKH�WRWDO�WD[�DPRXQW�WR�EH�SDLG�ZHUH��1/*��SHU�\HDU�IRU�WKH�QH[W���\HDUV"
$IWHU�KDYLQJ�DQVZHUHG�ERWK� UHIHUHQGXP�TXHVWLRQV�� UHVSRQGHQWV�ZKR�YRWHG� WZLFH�³LQ� IDYRU´�RU� ³DJDLQVW´�� DUH� DVNHG� WR� VWDWH� WKURXJK� DQ� RSHQ� HQGHG�� KHU�PD[LPXP�ZLOOLQJQHVV� WR� SD\�UHVSHFWLYHO\�4���� :KDW�LV�WKH�PRVW�WKDW�\RX�DUH�ZLOOLQJ�WR�SD\��SHU�\HDU�IRU�WKH�QH[W��\HDUV"4��� $UH� \RX� ZLOOLQJ� WR� SD\� DQ\WKLQJ� DW� DOO�� SHU� \HDU� IRU� WKH� QH[W� �\HDUV"
6HFWLRQ�(��GHPRJUDSKLF�DQG�VRFLR�HFRQRPLF�TXHVWLRQV7KLV� VHFWLRQ� FRQVLVWV� RI� D� VHW� RI� TXHVWLRQV� WKDW� DOORZ� XV� WR� GHVFULEH� WKH� UHVSRQGHQW� VRFLR�HFRQRPLF�SURILOH�DQG�WKXV�KHOS�XV�WR�EHWWHU�XQGHUVWDQG��DQG�SUHGLFW��WKH�VWDWHG�ZLOOLQJQHVV�WRSD\�DQVZHUV��7KH\�LQFOXGH�4���:KHQ�ZHUH�\RX�ERUQ��\HDU�"4���:KDW�LV�WKH�KLJKHVW�IRUP�RI�HGXFDWLRQ�WKDW�\RX�KDYH�UHFHLYHG"4���:KDW�LV�WKH�SULPDU\�IRFXV�RI�\RXU�HGXFDWLRQ"4��� 'R�\RX�KDYH�D�SDUWQHU�ZLWK�ZKRP�\RX�OLYH�WRJHWKHU"4��� +RZ�PDQ\�RI�\RXU�FKLOGUHQ�DUH�OLYLQJ�DW�KRPH"$V� EHIRUH�� TXHVWLRQV� 4��� DQG� 4��� VKRZ� DQ� DQVZHULQJ� FDUG�� 7KH� ODVW� VRFLR�HFRQRPLFTXHVWLRQ�PHDVXUHV� WKH� UHVSRQGHQW¶V� KRXVHKROG� LQFRPH�� 6LQFH� IURP� WKH� WKHRUHWLFDO� SRLQW� RIYLHZ� WKLV� LQIRUPDWLRQ� UHYHDOV� WR� EH� SDUWLFXODUO\� UHOHYDQW� IRU� WKH� DQDO\VLV� RI� WKH� VWDWHGZLOOLQJQHVV�WR�SD\�DQVZHUV�DQG�WKH�HPSLULFDO�HYLGHQFH�VKRZV�WKDW�WKHUH�LV�D�KLJK�UDWH�RI�QRQ�UHVSRQVHV�IRU�WKLV�W\SH�RI�TXHVWLRQ��ZH�SUHVHQW�D�WZR�VWDJH�LQFRPH�HOLFLWDWLRQ�VFKHPH��,Q�WKH
�� 7KLV�LV�DQ�H[DPSOH�RI�D�XVHG�ELG��7KH�IXOO�ELG�FDUG�GHVLJQ�XVHG�LQ�WKH�TXHVWLRQQDLUH�LV�UHSURGXFHG�LQ�7DEOH���



��

ILUVW�TXHVWLRQ�ZH�SUHVHQW�WKUHH�ZLGH�UDQJHV�RI�LQFRPH�UDQJHV��$�OHWWHU�UDQGRPO\�ODEHOV�HDFKLQFRPH�UDQJH��7KH�UHVSRQGHQW�UHFHLYHV�D�FDUG�DQG�VKH�LV�DVNHG�4��� ,
OO� SUHVHQW� \RX� GLIIHUHQW� LQFRPH� FDWHJRULHV�� &DQ� \RX� WHOO� PH� LQZKLFK�FDWHJRU\�WKH�FRPPRQ�PRQWKO\�WDNH�KRPH�SD\�RI�\RXU�KRXVHKROGFDQ�EH�SODFHG"�<RX�QHHG�WR�WDNH�LQWR�DFFRXQW�WKH�QHW�LQFRPH�RI�\RX��7KHGDWD�ZLOO�RQO\�EH�XVHG�IRU�VWDWLVWLFDO�DQDO\VLV��<RX�ZLOO�EH�DQRQ\PRXV�
7KH� FDUG� VKRZV� WKDW� ³3´� GHQRWHV� D� KRXVHKROG� VLWXDWLRQ� ZLWK� OHVV� WKDQ� VLWXDWLRQ� �����1/*�PRQWK�� ³+´� FRUUHVSRQGV� WR� ������ WR� ������ 1/*�PRQWK� DQG� ILQDOO\� ³'´� GHVFULEHV� DKRXVHKROG�ZLWK�PRUH�WKDQ�������1/*�PRQWK��,I��IRU�H[DPSOH��WKH�OHWWHU�³3´�LV�VHOHFWHG�WKHQWKH�UHVSRQGHQW�LV�IDFHG�ZLWK�D�VHFRQG�LQFRPH�UDQJH�FDUG�4��S� $VN�DJDLQ�WKH�/(77(56�WKDW�EHVW�GHVFULEH�WKH�VLWXDWLRQ33����������1/*3+��!��������DQG���������3'��!��������DQG��������
$OWHUQDWLYHO\��LI�³+´�LV�VHOHFWHG�WKHQ�ZH�ZLOO�KDYH�4��K� $VN�DJDLQ�WKH�/(77(56�WKDW�EHVW�GHVFULEH�WKH�VLWXDWLRQ+3���!��������DQG���������++��!��������DQG ��������+'��!��������DQG �������
)LQDOO\��LI�³'´�LV�VHOHFWHG�WKH�ILQDO�TXHVWLRQ�ZLOO�EH�4��G� $VN�DJDLQ�WKH�/(77(56�WKDW�EHVW�GHVFULEH�WKH�VLWXDWLRQ+3���!��������DQG���������++��!��������DQG ��������+'��!��������DQG ��������
7KH�FRPELQDWLRQ�RI�WKH�WZR�LQFRPH�HOLFLWDWLRQ�TXHVWLRQV�LV�WZR�IROG��ILUVW�DOORZV�XV�WR�FKHFNZKHWKHU� WKH� LQGLYLGXDO� LV� EHLQJ� FRKHUHQW�ZLWK�KHU� LQFRPH� VWDWHPHQWV�� VHFRQGO\� LW� DOORZV� WRKDYH�D�UDWKHU�ILQH�WXQHG�KRXVHKROG�LQFRPH�LQIRUPDWLRQ�ZLWKRXW�IDFLQJ�D�UHODWLYHO\�KLJK�ULVNRI�QRQ�UHVSRQVH�
6HFWLRQ�)��IROORZ�XS�TXHVWLRQV8QOLNH� WKH� UHPDLQLQJ� VHFWLRQV�� WKH� TXHVWLRQV� DUH� KHUH� DGGUHVVHG� WR� WKH� LQWHUYLHZHU�� 7KHREMHFWLYH�LV�WR�DVVHVV�WKH�LQWHUYLHZHU�RSLQLRQ�ZLWK�UHVSHFW�WR�WKH�GHJUHH�RI�FRPSUHKHQVLRQ�RIWKH� LQWHUYLHZ� E\� WKH� UHVSRQGHQW�� )RU� WKLV� UHDVRQ� WKLV� VHFWLRQ� LV� NQRZQ� LQ� WKH� OLWHUDWXUH� DV³IROORZ�XS´��³FRQWURO´�RU�³HYDOXDWLRQV´�TXHVWLRQV��$OO�DUH�DQVZHUHG�MXVW�DIWHU�WKH�LQWHUYLHZHUOHDYHV� WKH� SUHVHQFH� RI� WKH� UHVSRQGHQW� DQG� EHIRUH� HQJDJLQJ� LQ� DQRWKHU� LQWHUYLHZ�� 7KH\LQFOXGH�



��

4��� $FFRUGLQJ�WR�\RX��GLG�WKH�LQWHUYLHZ�SDVV�ZHOO"�\HV��QR�4���:K\�GLG�WKH�LQWHUYLHZ�QRW�SDVV�ZHOO"�VHH�FDUG�4��� 3OHDVH�UDQN�KRZ��ZHOO��XQGHUVWRRG�GLG�WKH�UHVSRQGHQW�XQGHUVWDQGHDFK� VHFWLRQ� RI� WKH� VXUYH\"� �UDQJLQJ� IURP� ³QRW� ZHOO� XQGHUVWRRG´�³XQGHUVWRRG´�WR�³ZHOO�XQGHUVWRRG´��� 5HFUHDWLRQDO�TXHVWLRQV��� 7UDYHO�&RVW�	�([SHQGLWXUH�TXHVWLRQV ��� %HDFK�0DQDJHPHQW�RSWLRQV��� 0DULQH�3URWHFWLRQ�6FKHPH����&RQWLQJHQW�9DOXDWLRQ�4XHVWLRQV



��

$SSHQGL[�,,,��4XHVWLRQQQDLUH��YHUEDWLP�4XHVWLRQQDLUH
$� ,QLWLDO�FRQWDFW
7R�EH�ILOOHG�LQ�EHIRUH�PHHWLQJ�WKH�UHVSRQGHQW�
$�� 4XHVWLRQQDLUH�1U��BBBB$�� ,QWHUYLHZHU��BBBBBBBBBBBBBBB$�� 'D\���BBBBBBBBBBBBBBBBBBBB$�� 'DWH ��BBBBBBBBBBBB$��������+RXU��BBBBKBBBBB$��������6SHFLILF�ORFDWLRQ�BBBBBBBBBBBB�BBBBBBBBBBBBBBBBBB$��� :HDWKHU��BBBBBBBBBBBBBBBB$��� &LUFXPVWDQFHV�RQ�EHDFK�BBBBBBB
*RRG�PRUQLQJ�JRRG�DIWHUQRRQ��0\�QDPH�LV�>VD\�\RXU�QDPH@�DQG�,�DP�ZRUNLQJ�ZLWKWKH�9ULMH� 8QLYHUVLWHLW� LQ� $PVWHUGDP�� 7KLV� VKRUW� TXHVWLRQQDLUH� LV� SDUW� RI� D� UHVHDUFKSURMHFW� WKDW� KDV� WKH� JRDO� WR� VWXG\� WKH� UHFUHDWLRQDO� EHKDYLRU� RI� YLVLWRUV� DW� 1RUWK�+ROODQG�EHDFKHV�
$�� 0D\�,�NLQGO\�DVN�\RX�VRPH�TXHVWLRQV�DERXW�\RXU�DWWLWXGHV�DQG�RSLQLRQV"���������� >SOHDVH�FLUFOHUHVSRQGHQW¶V�DQVZHU@���1R���<HV,I�QR��0D\�,�DVN�\RX�WKH�PRVW�LPSRUWDQW�UHDVRQ�ZK\�\RX�GR�QRW�ZDQW�WR�SDUWLFLSDWH"BBBBBBBBBBBBBBB��>RSHQ�HQGHG@



��

&2'(�����������3OHDVH�WKLQN�FDUHIXO�DERXW�HDFK�TXHVWLRQ�DQG�JLYH�\RXU�EHVW�DQVZHU��7KHUH�DUH�QRULJKW�RU�ZURQJ�DQVZHUV��RQO\�SHUVRQDO�DQVZHUV�%� 5HFUHDWLRQDO�DQG�([SHQGLWXUH�'DWD
%�� +RZ�PDQ\�SHUVRQV�DUH�LQ�\RXU�JURXS��LQFOXGLQJ�\RXUVHOI��BBBB�3HUVRQV��RI�ZKR�BBBB�$GXOWV�DQG�BBBB�FKLOGUHQ������\HDUV�
%�� 'XULQJ�RQH�IXOO�\HDU��KRZ�RIWHQ�GR�\RX�YLVLW�WKLV�EHDFK">FLUFOH�UHVSRQGHQW¶V�DQVZHU@

�� /HVV�WKDQ�RQFH�D�PRQWK
�� $W�OHDVW�RQFH�D�PRQWK

%�� :K\�GLG�\RX�FRPH�WR�WKH�EHDFK�WRGD\��WKH�PDLQ�UHDVRQ�">FLUFOH�UHVSRQGHQW¶V�DQVZHU@���6XQEDWKLQJ���6ZLPPLQJ���%LNLQJ
%��� ,I�PXOWLSOH�UHDVRQV��ZKLFK�RQHV��E\�GHFUHVFHQGR�RUGHU��PD[�����BBBBBBBBBBBB

%�� +RZ�ORQJ�GR�\RX�SODQ�WR�VWD\�DW�WKH�EHDFK"���$�FRXSOH�RI�KRXUV���$W�OHDVW�KDOI�D�GD\��HLWKHU�PRUQLQJ�RU�DIWHUQRRQ����7KH�ZKROH�GD\���2WKHU��BBBBBBBBBBBB�>RSHQ�HQGHG@
%�� 'R�\RX�DOVR�FRPH�WR�WKLV�EHDFK�GXULQJ�WKH�:LQWHU�SHULRG"���1R���<HV,I�\HV��ZKDW�UHFUHDWLRQ�DFWLYLWLHV�GR�\RX�XVXDOO\�XQGHUWDNH"BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB>RSHQ�HQGHG@

���:DONLQJ�DORQJ�WKH�ZDWHUIURQW��\RX�FDQ�VHH�WKH�VHD����:DONLQJ�DORQJ�WKH�GXQHV��\RX�FDQQRW�VHH�WKH�VHD����2WKHU��BBBBBBBBBBBB�>RSHQ�HQGHG@

6KRZ�&DUG��
6KRZ�&DUG��

6KRZ�&DUG��
1U��BBBBBBB
1U��BBBBBBB

�QRWD����WR���
�QRWD����WR���



��

&� 7UDYHO�&RVW�DQG�([SHQGLWXUHV�'DWD
&�� :KHUH�GR�\RX�OLYH"�=LS�&RGH������������ BBBBBBBBBBBBBBBBB

�H�J� �� ����� �� ��� &�����$��� +$$5/(0�
&�� +RZ�GLG�\RX�FRPH�WR�WKH�EHDFK" >FLUFOH�UHVSRQGHQW¶V�DQVZHU@�� E\�FDU �����:KDW�LV�WKH�W\SH�RI�FDU���%UDQG��BBBBBBBB���������0RGHO��BBBBBBBB�� ���0RWRU�VL]H��BBBBFF�����)XHO�W\SH >FLUFOH�UHVSRQGHQW¶V�DQVZHU@���*DVROLQH ���'LHVHO ���/3*���� +RZ�PXFK�DUH�\RX�VSHQGLQJ�RQ�SDUNLQJ�WRGD\��BBBBBBB�� E\�ELNH�� E\�SXEOLF�EXV�� RQ�IRRW�� RWKHU��BBBBBBBBBBBB�>RSHQ�HQGHG@
&�� 'R�\RX�KDYH�D�SHUFHSWLRQ�RI�KRZ�PXFK�GLG�LW�FRVW�WR�\RX�WR�WUDYHO�WRGD\�WR�WKH�EHDFK��DOO�WKH�IDPLO\�"�� 1R�� <HV,I�\HV��KRZ�PXFK">FLUFOH�UHVSRQGHQW¶V�DQVZHU@�����OHVV�WKDQ����1/*���� EHWZHHQ����DQG����1/*���� EHWZHHQ����DQG����1/*�����PRUH�WKDQ����1/*
&�� 'LG�\RX�KLUH�RU�EX\�DQ\WKLQJ�DW�WKH�EHDFK��VXQ�XPEUHOOD��FKDLUV��ZLQGVKLHOG�"�� 1R�� <HV,I�\HV��KRZ�PXFK�GLG�\RX�VSHQG�RQ�WKLV"�BBBBBBBBBBBBBBBB�>RSHQ�HQGHG@
&�� 'LG�\RX�EX\�DQ\WKLQJ�DW�WKH�EHDFK��GULQNV�RU�HDWHQ�"�� 1R�� <HV,I�\HV��KRZ�PXFK�GLG�\RX�VSHQG�RQ�WKLV"�BBBBBBBBBBBBBBBB�>RSHQ�HQGHG@

)RU��>FLUFOH�UHVSRQGHQW¶V�DQVZHU@D��6LQJOH�ZD\�WULSE����ZD\�WULS
6KRZ�&DUG��



��

'� 2SLQLRQ�RQ�EHDFK�PDQDJHPHQW,Q�D�SUHOLPLQDU\� VWXG\�ZH� YHULI\� WKDW� EHDFK� UHFUHDWLRQLVWV� KDYH�H[SUHVVHG�GLIIHUHQWRSLQLRQV�ZLWK�UHVSHFW�WR�WKH�GHJUHH�RI�LPSRUWDQFH�UHJDUGLQJ�WKH�SULRULW\�RI�DOWHUQDWLYHEHDFK�PDQDJHPHQW�DVSHFWV��)RU�HDFK�DVSHFW�� ,�ZRXOG� OLNH� \RX� WR� WHOO�PH�ZKHWKHU\RX�WKLQN�LW�LV�YHU\�LPSRUWDQW��LPSRUWDQW� OLWWOH�LPSRUWDQW��RU�QRW�LPSRUWDQFH�
�527$7(� &$5'� ��� 5($'� ($&+� ,7(0� 21� 7+(� /,67�� &,5&/(� 5(6321'(17$16:(5�%()25(�352&((',1*�72�7+(�1(;7�,7(0�

1RW,PSRUWDQW 9HU\,PSRUWDQW'�� (QVXUH�WKDW�WKH�TXDOLW\�RI�WKH�VHDZDWHU�LV�VXFK�WKDW�LWGRHV�QRW�SURYRNH�VNLQ�DOOHUJLHV� � � � �
'�� (QVXUH� WKDW� WKH� VDQG� DORQJ� WKH� ZDWHUIURQW� RI� WKHEHDFK�LV�FOHDQ�IURP�DOJDH�DQG�IRDPV� � � � �
'�� (QVXUH� WKDW� WKH� GXQHV� FRQWLQXH� WR� EH� UHFUHDWLRQDODUHDV�DQG�QRW�IRU�KRXVLQJ� � � � �
'�� (QVXUH�WKDW�VRPH�GXQHV�DUH�SURWHFWHG�DV�DUHDV� IRUQDWXUH�DQG�FORVHG�WR�WKH�SXEOLF� � � � �
'�� (QVXUH�WKDW�WKH�PDULQH�HFRV\VWHP�LV�QRW�WKUHDWHQHGE\�ZDWHU�SROOXWLRQ� � � � �
'�� (QVXUH� WKDW� SDUNLQJ� ORWV�� EDUV�� UHVWDXUDQWV� DQG� LFH�FUHDP�VWDQGV�DUH�VXIILFLHQW�IRU� WKH�QXPEHU�RI�EHDFKYLVLWRUV�

� � � �
'�� (QVXUH� EHDFK� UHFUHDWLRQ� ]RQLQJ� ZKHUH� YROOH\EDOOILHOGV��ELNH�SDWKV��ZLQGVXUILQJ�DQG�ERDWLQJ�LV�DOORZHGWR�YLVLWRUV�

� � � �
'�� (QVXUH�WKDW�WKH�EHDFK�LV�FOHDQ�IURP�UXEELVK�VXFK�DVFDQV�DQG�FLJDUHWWH�EXOO� � � � �
'�� (QVXUH� EHDFK� ]RQLQJ� ZKHUH� QXGLW\� LV� DOORZHG� WRYLVLWRUV� � � � �
'���� (QVXUH�EHDFK�]RQLQJ�ZKHUH�GRJV�DUH�DOORZHG�WR�JHWLQ�WRJHWKHU�ZLWK�WKHLU�RZQHU� � � � �
$V�\RX� FDQ� VHH� WKHUH� DUH� VHYHUDO� SRWHQWLDOO\� UHOHYDQW� LVVXHV��7KH� UHPLQGHU� RI� WKLVTXHVWLRQQDLUH��KRZHYHU�� IRFXVHV�DWWHQWLRQ�RQ�WKH�SURWHFWLRQ�RI�VHDZDWHU�DQG�EHDFKDJDLQVW�ELRORJLFDO�SROOXWLRQ�

6KRZ�&DUG��



��

(� %LRORJLFDO�SROOXWLRQ5HFHQW�VFLHQWLILF�PHDVXUHPHQWV�VKRZ�WKH�SUHVHQFH�RI�PLFURVFRSLF�WR[LF�DOJDH�LQ�WKHVHDZDWHU� DORQJ� WKLV� FRDVW��:LWK� WKH� LQFUHDVH� RI� WKH� ZDWHU� WHPSHUDWXUH� UHJLVWHUHGGXULQJ�WKH�VXPPHU��WKHVH�WR[LF�DOJDH�FDQ�UHSURGXFH�UDSLGO\��SRWHQWLDOO\�FUHDWLQJ�WKHVR�FDOOHG�µUHG�WLGHV¶�RQ�RSHQ�VHD�DQG�µDOJDH�EORRPV¶�RQ�WKH�EHDFKHV��>3$86(@,I�WKHUH�LV�DQ\�UHPDUN�DERXW�WKH�WH[W��WLFN�KHUH�SS DQG�H[SODLQ�DJDLQ�
5HG�WLGHV�UHIHU�WR�D�KLJKHU�FRQFHQWUDWLRQ�RI�PLFURRUJDQLVPV�WKDW�IORDW�RQ�WKH�VXUIDFH�RIWKH�ZDWHU��0RVW�RI� WKH�WLPHV�WKLV�OD\HU�GRHV�QRW�DOORZ�WR�SDVV�WKH�VXQOLJKW��DQG� WKXV� LVUHVSRQVLEOH�IRU�LPSRUWDQW�HFRORJLFDO�GDPDJHV�LQ�WKH�PDULQH�HFRV\VWHP�
$OJDH�EORRPV��DV� WKH�QDPH�VXJJHVWV�� UHIHU� WR� WKH� IORZHU� RI�PLFURVFRSLF�DOJDH�� 7KH\DUH�YLVLEOH�WR�WKH�QDNHG�H\H�LQ�WKH�IRUP�RI�IRDPV��RIWHQ�DVVRFLDWHG�ZLWK�D�UHSHOOHQW�RGRU�

7KHVH� WR[LF� DOJDH� FRQVWLWXWH� DQ� LPSRUWDQW� VRXUFH� RI� ELRORJLFDO� SROOXWLRQ� FDXVLQJLPSRUWDQW� ULVNV� WR�PDULQH�HFRV\VWHPV� �PDVV�PRUWDOLWLHV�RI�FRPPHUFLDO� ILVK��DV�ZHOODV�ULVNV�WR�KXPDQV��UDQJLQJ�IURP�VNLQ�DOOHUJLHV�WR�ILVK�SRLVRQLQJ���$W�WKLV�PRPHQW�WKLVEHDFK�LV�KLJKO\�H[SRVHG�WR�WKH�ULVN�RI�D�ELRORJLFDO�SROOXWLRQ�HYHQW�
(�� :HUH�\RX�LQIRUPHG�DERXW�WKH�ULVN�RI�ZDWHU�SROOXWLRQ�LQ�WKLV�EHDFK�UHODWHG�WRELRORJLFDO�SROOXWLRQ�LQFLGHQWV�VXFK�DV�UHG�WLGHV�DQG�DOJDH�EORRPV" >FLUFOHUHVSRQGHQW¶V�DQVZHU@
���1R���<HV����1R�DQVZHU
(�� +DYH�\RX�KHDUG�RU�UHDG�VRPHWKLQJ�LQ�WKH�QHZV�DERXW�LQFLGHQWV�UHODWHG�WR�WKHSUHVHQFH�RI�WR[LF�DOJDH�LQ�WKH�VHD�ZDWHU" >FLUFOH�UHVSRQGHQW¶V�DQVZHU@���1R���<HV����1R�DQVZHU,I�\HV��GR�\RX�UHFDOO�DQ\��DQ\ZKHUH�LQ�WKH�ZRUOG�"BBBBBBBBBBBBBBBBBBBBBBBB�>RSHQ�HQGHG@

7KH� PDLQ� VRXUFH� RI� PLFURVFRSLF� WR[LF� DOJDH� LQ� WKH� VHDZDWHU� DORQJ� WKLV� FRDVW� LV5RWWHUGDP� KDUERU�� 7KH� FDXVH� LV� WKH� EDOODVW� ZDWHU� GLVFKDUJHG� E\� VKLSV�� :DWHUGLVFKDUJHV� DUH� GRQH� WR� FRPSHQVDWH� IRU� GLIIHUHQFHV� LQ� D� VKLS¶V� FDUJR� DQG� WKXVJXDUDQWHH�WKH�EDODQFH�RI�WKH�VKLS�GXULQJ� LWV� MRXUQH\��+RZHYHU�� WKLV�SURFHVV�FDXVHVVHDZDWHU� FRQWDLQLQJ� ORFDO�PLFURRUJDQLVPV�� LQFOXGLQJ� DOJDH�� EHLQJ� WUDQVIHUUHG� IURPRWKHU�SDUWV�RI�WKH�ZRUOG�WR�WKH�1RUWK�VHD�>3$86(@



��

7R�VWRS� WKH�GLVFKDUJH�RI� VKLS�EDOODVW�ZDWHU�� WKH� VKLS� FRPSDQLHV�� WRJHWKHU�ZLWK� WKH5RWWHUGDP� KDUERU� DXWKRULW\� DQG� WKH� 'XWFK� JRYHUQPHQW�� PD\� SURSRVH� LQWURGXFH� DSUHYHQWLRQ�VFKHPH��7KLV�LV�FKDUDFWHUL]HG�E\�WZR�DFWLRQV��� 7KH� �VW DFWLRQ� FRQVLVWV� LV� WKH� FRQVWUXFWLRQ� RI� D� EDOODVW� ZDWHU� GLVSRVDOWUHDWPHQW�FRPSOH[��7KLV�ZLOO�EH�ORFDWHG�LQ�WKH�5RWWHUGDP�KDUERU�DQG�ZLOO�EHDW� ZRUN� IURP� WKH� \HDU� ����� RQ�� %DOODVW� ZDWHU� ZLOO� EH� WUDQVIHUUHG� WR� DQLQWHUQDO� FLUFXLW� DQG� VXEPLWWHG� WR� DQ� DSSURSULDWHG� SK\VLFDO�FKHPLFDOWUHDWPHQW�EHIRUH�EHLQJ�GLVFKDUJHG�WR�WKH�VHD��� 7KH��QG DFWLRQ� LV� WKH� LPSOHPHQWDWLRQ�RI�DOJDH�PRQLWRULQJ�SURJUDP��ZKHUHVXUYHLOODQFH� VKLSV� DQG� VSHFLDOL]HG� SHUVRQDO� ZLOO� EH� UHVSRQVLEOH� IRU� WKHPRQLWRULQJ� RI� WKH�ZDWHU� TXDOLW\� LQ� WKH� RSHQ� VHD� DORQJ� WKH� 1RUWK�+ROODQGEHDFKHV�>3$86(@
,I�WKH�SURSRVHG�SUHYHQWLRQ�VFKHPH�ZHUH�WR�EH�DSSURYHG��VKLS�FRPSDQLHV�ZRXOG�EHUHVSRQVLEOH� IRU� WKH� ILQDQFLQJ� RI� WKH� EDOODVW� ZDWHU� GLVSRVDO� WUHDWPHQW� FRPSOH[� LQ5RWWHUGDP� DQG� SDUWLDOO\� IRU� WKH� ILQDQFLQJ� RI� WKH� DOJDH� PRQLWRULQJ� SURJUDP�� $V� DUHVXOW�� WKH� ULVN� RI� D� ELRORJLFDO� SROOXWLRQ� LQFLGHQW� DORQJ� WKH�1RUWK�+ROODQG� FRDVW� DQGEHDFKHV�ZLOO�GHFUHDVH�ZLWK�����>3$86(@$V�RSSRVHG�WR�WKLV��ZLWKRXW�WKH�LPSOHPHQWDWLRQ�RI�ERWK�DFWLRQV��WKH�SUHVHQW�ULVN�RI�DELRORJLFDO� SROOXWLRQ� LQFLGHQW� LQ� DORQJ� WKH� 'XWFK� FRDVW� DQG� EHDFKHV� LV� H[SHFWHG� WRGRXEOH�LQ�WKH�QH[W�ILYH�\HDUV��6RPH�EHDFKHV�PD\�WKHQ�HYHQ�EH�FORVHG�WR�YLVLWRUV�>3$86(@
(�� 'R� \RX� KDYH� \RX� DQ\� TXHVWLRQV� DERXW� WKH� GHVFULEHG� ELRORJLFDO� SROOXWLRQSUHYHQWLRQ�VFKHPH"� >FLUFOH�UHVSRQGHQW¶V�DQVZHU@

���1R���<HV,I�\HV��ZKLFK"BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB



��

)� +\SRWKHWLFDO�YDOXDWLRQ�TXHVWLRQ,Q� RUGHU� WR� JXDUDQWHH� WR� \RX�� DQG� DOO� EHDFK� UHFUHDWLRQLVWV�� WKDW� LW� LV� SRVVLEOH� WRFRQWLQXH� WKH� EHDFK� LQ� WKH� VDPH�ZD\� \RX� KDYH� GRQH� VR� IDU�� ZLWKRXW� WKH� ULVN� RI� DELRORJLFDO�SROOXWLRQ�LQFLGHQW��LW�LPSRUWDQW�WR�NQRZ�KRZ�PXFK�WKLV�SUHYHQWLRQ�VFKHPH�LVZRUWK�WR�\RX�
7KHUHIRUH�,�ZRXOG�OLNH�WR�NQRZ�KRZ�ZRXOG�\RX�YRWH�RQ�WKH�LQWURGXFWLRQ�RI�D�ELRORJLFDOSROOXWLRQ� DQQXDO� WD[� RQ� VHDZDWHU�� JLYHQ� WKDW� WKH� WD[� UHYHQXH� ZLOO� EH� H[FOXVLYHO\DSSOLHG� WR� WKH� ZDWHU� WUHDWPHQW� FRPSOH[ DQG� WR� WKH� ZDWHU� PRQLWRULQJ� SURJUDP�NHHSLQJ�1RUWK�+ROODQG�FRDVW� OLQH� IUHH� IURP� WR[LF�DOJDH�DQG�1RUWK�+ROODQG�EHDFKHVIUHH� IURP� DOJDH� IRDPV�� 7KH� WD[� ZLOO� EH� FROOHFWHG� RYHU� D� SHULRG� RI� �� \HDUV��,I� WKHPDMRULW\�RI� WKH�SHRSOH�YRWH� LQ� IDYRU��DOO�'XWFK�KRXVHKROGV�ZRXOG�KDYH� WR�SD\�VXFKDQQXDO�WD[��>3$86(@
,I�WKHUH�LV�DQ\�UHPDUN�DERXW�WKH�WH[W��WLFN�KHUH�SS DQG�H[SODLQ�DJDLQ�

*LYHQ� LQWHUQDWLRQDO� DJUHHPHQWV�� WKH� JRYHUQPHQW� FDQQRW� OHJDOO\� REOLJH� WKH� VKLSFRPSDQLHV�WR�FRQWULEXWH�IRU�WKH�JHQHUDO�FRVWV�RI�WKLV�PRQLWRULQJ�SURJUDP��,W�FDQ�LQVWHDGREOLJH�WKH�FRPSDQLHV�WR�SD\�D�PRQHWDU\�FRPSHQVDWLRQ�ZKHQ�DFFLGHQWV�KDSSHQ�RU�ZKHQWKH\�YLRODWH�WKH�ODZ��7KLV�FDQ�FRYHU�WKH�FOHDQLQJ�FRVWV�RI�DQ�DFFLGHQW��+RZHYHU��XQGHUWKH�SUHVHQW�PRQLWRULQJ� UHJXODWLRQV� LW� LV� YHU\�GLIILFXOW� WR� LGHQWLI\� WKH� UHVSRQVLEOH� YHVVHO�DQG�WDNH�OHJDO�DFWLRQV�DJDLQVW�LW�
7KH� SURSRVHG� SUHYHQWLRQ� VFKHPH� LV� FKDUDFWHUL]HG� E\� DQ� LQYHVWPHQW� LQ� VRSKLVWLFDWHGPRQLWRULQJ� WHFKQLTXHV� VR� WKDW� ³LPSRUWHG´� EDOODVW� ZDWHU� LV� LPPHGLDWHO\� LGHQWLILHG� DQGORFDOO\�FKHPLFDOO\� WUHDWHG�� WKXV�DYRLGLQJ�DQ\� ULVNV� IRU�PDULQH�ZLOGOLIH�DQG�SXEOLF� KHDOWKDQG�VHFXULW\�

6R�SOHDVH�WKLQN�DERXW�x <RXU�FXUUHQW�KRXVHKROG�LQFRPH�DQG�H[SHQGLWXUHVx 7KH�H[LVWHQFH�RI�RWKHU�QDWXUDO�DUHDV�DQG�UHFUHDWLRQ�RSSRUWXQLWLHV
)�� .HHSLQJ� WKHVH� IDFWRUV� LQ�PLQG�� LI� WKH� WRWDO� WD[�DPRXQW� WR�EH�SDLG� IRU� WKH�ZDWHUWUHDWPHQW� FRPSOH[ DQG� IRU� WKH� ZDWHU� PRQLWRULQJ� SURJUDP ZDV� ��� 1/*� SHU� \HDU>60$//�3$86(@ IRU� WKH� QH[W� �� \HDUV��DQG� WKXV� NHHSLQJ�1RUWK�+ROODQG� FRDVW� IUHHIURP�WR[LF�DOJDH�DQG�1RUWK�+ROODQG�EHDFKHV�IUHH�IURP�DOJDH�IRDPV��KRZ�ZRXOG�\RXYRWH�RQ�WKH�LQWURGXFWLRQ�WKLV�WD["
�� 927(�,1�)$925 �ª�)� ��� 1R�DQVZHU �ª�)��� 927(�$*$,167 �ª�)� '2�127�5($'
)�� $QG�KRZ�ZRXOG�\RX�YRWH�LI�WKH�WRWDO�WD[�DPRXQW�WR�EH�SDLG�ZDV����1/*�SHU�\HDU>60$//�3$86(@ IRU�WKH�QH[W���\HDUV"
�� 927(�,1�)$925 �ª�)� ��� 1R�DQVZHU�� 927(�$*$,167 '2�127�5($'



��

)�� $QG�KRZ�ZRXOG�\RX�YRWH�LI�WKH�WRWDO�WD[�DPRXQW�WR�EH�SDLG�ZDV���1/*�SHU�\HDU>60$//�3$86(@ IRU�WKH�QH[W���\HDUV"
�� 927(�,1�)$925 ��� 1R�DQVZHU�� 927(�$*$,167 �ª�)� '2�127�5($' �ª�)�
)�� :KDW�LV�WKH�PRVW�WKDW�\RX�DUH�ZLOOLQJ�WR�SD\��SHU�\HDU�>60$//�3$86(@ IRU�WKHQH[W���\HDUV"BBBBBBBBBBBBBBBBBB1/*�<HDU

)�� $UH�\RX�ZLOOLQJ�WR�SD\�DQ\WKLQJ�DW�DOO"���1R��ª�)����<HV����1R�DQVZHU,I�\HV��KRZ�PXFK�SHU�\HDU"�BBBBBBBBB1/*�<HDU
)�� &DQ�\RX�JLYH�WKH�PRVW�LPSRUWDQW�UHDVRQ�ZK\�\RXU�KRXVHKROG�LV�QRW�SUHSDUHGWR�SD\"�>FLUFOH�UHVSRQGHQW¶V�DQVZHU@

���,�GRQ¶W�EHOLHYH�LQ�WKH�SURSRVHG�SURMHFW���7KH�SURSRVHG�SURMHFW�LV�QRW�ZRUWK�WKDW�PXFK���7KH�VKLS�FRPSDQLHV�KDYH�WR�SD\�DOO�WKH�FRVWV���,�GRQ¶W�ZDQW�WR�SD\�VRPHWKLQJ�H[WUD��WKH�JRYHUQPHQW�KDV�WR�SD\�HYHU\WKLQJ�RXW�RI�WKH���UHJXODU�EXGJHW���0\�LQFRPH�GRHVQ¶W�DOORZ�PH�WR�SD\�WKLV�DQ\WKLQJ���2WKHU��VSHFLI\�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
*� +\SRWKHWLFDO�YDOXDWLRQ�TXHVWLRQ7R�ILQLVK��,�ZRXOG�OLNH�WR�DVN�\RX�VRPH�SHUVRQDO�TXHVWLRQV��<RXU�DQVZHUV�ZLOO�EH�KDQGOHGFRQILGHQWLDOO\��:H�GR�QRW�QHHG�WR�NQRZ�WKH�QDPH�RI�\RXU�IDPLO\��<RX�ZLOO�UHPDLQDQRQ\PRXV�
*��<HDU�RI�ELUWK��BBBBB

*�� :KDW�LV�WKH�KLJKHVW�IRUP�RI�HGXFDWLRQ�WKDW�\RX�KDYH�UHFHLYHG"�6KRZ�FDUG�����/DJHU�RQGHUZLMV�RU�EDVLVRQGHUZLMV���/%2��0$92���0%2��+$92���+%2��8QLYHUVLWHLW���2WKHU��6SHFLI\��BBBBBBB����1R�DQVZHU



��

*����� :KDW�LV�WKH�SULPDU\�IRFXV�RI�\RXU�HGXFDWLRQ"�6KRZ�FDUG�����7HFKQRORJ\�RU�QDWXUDO�VFLHQFH���(FRQRP\��WUDGH�RU�EXVLQHVV���0HGLFDO�RU�VRFLDO�FDUH���&XOWXUH��DUW�RU�FRPPXQLFDWLRQ���2WKHU��BBBBBBBBBBB>VSHFLI\@����1R�DQVZHU
*��� 'R�\RX�KDYH�D�SDUWQHU�ZLWK�ZKRP�\RX�OLYH�WRJHWKHU"����<HV� ���1R� ����1R�DQVZHU
*��+RZ�PDQ\�RI�\RXU�FKLOGUHQ�DUH�OLYLQJ�DW�KRPH"��BBBBBBBBB

*�� ,
OO� SUHVHQW� \RX� GLIIHUHQW� LQFRPH� FDWHJRULHV��&DQ� \RX� WHOO�PH� LQ�ZKLFK� FDWHJRU\� WKHFRPPRQ�PRQWKO\� WDNH�KRPH�SD\� RI� \RXU�+286(+2/'� �\RX� DQG� >\RXU� SDUWQHU@�FDQ�EH�SODFHG"�<RX�QHHG�WR�WDNH�LQWR�DFFRXQW�WKH�1(7�LQFRPH�RI�\RX��7KH�GDWD�ZLOORQO\�EH�XVHG�IRU�VWDWLVWLFDO�DQDO\VLV��<RX�ZLOO�EH�DQRQ\PRXV�6KRZ�FDUG��3OHDVH�LQGLFDWH�WKH�/(77(5�WKDW�EHVW�GHVFULEHV�\RXU�VLWXDWLRQ��1/*�PRQWK��3����������1/* +��!��������DQG�������� '��!����������1R�DQVZHU
,I�3 LV�VHOHFWHG�OHWWHU�WKHQ6KRZ�FDUG��3 DQG�DVN�DJDLQ�WKH�/(77(56�WKDW�EHVW�GHVFULEH�WKH�VLWXDWLRQ33����������1/* 3+��!��������DQG��������� 3'��!��������DQG��������
,I�+�LV�VHOHFWHG WKHQ6KRZ�FDUG��+ DQG�DVN�DJDLQ�WKH�/(77(56�WKDW�EHVW�GHVFULEH�WKH�VLWXDWLRQ�+3��!��������DQG�������� ++��!��������DQG�������� +'��!��������DQG��������
,I�'�LV�VHOHFWHG WKHQ6KRZ�FDUG��' DQG�DVN�DJDLQ�WKH�/(77(56�WKDW�EHVW�GHVFULEHV�WKH�VLWXDWLRQ�'3��!��������DQG�������� '+��!��������DQG�!������ ''��!�������DQG���������

,17(59,(:(5�SOHDVH�*2�WR�6(&7,21�+EHIRUH VWDUW�D�QHZ�TXHVWLRQQDLUH

7KLV�LV�WKH�HQG�RI�WKH�TXHVWLRQQDLUH�7+$1.�<28�9(5<�08&+�IRU�\RXU�FROODERUDWLRQ��JLYH�DQ�LFH�FUHDP��ORWWR�WLFNHW�

,I*�LV\HV
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+��&RQWURO�TXHVWLRQV��WR�EH�DQVZHUHG�E\�WKH�LQWHUYLHZHUV�+�� $FFRUGLQJ�WR�\RX��GLG�WKH�LQWHUYLHZ�SDVV�ZHOO"
���1R���<HV

+�� :K\�GLG�WKH�LQWHUYLHZ�127�SDVV�ZHOO"
���%HFDXVH�WKH�UHVSRQGHQW�GLG�QRW�XQGHUVWDQG�WKH�TXHVWLRQQDLUH�ZHOO
���%HFDXVH�WKH�UHVSRQGHQW�ZDQWHG�WR�NQRZ�WRR�PXFK�GHWDLOV���%HFDXVH�WKH�UHVSRQGHQW�FOHDUO\�GLG�QRW�KDYH�DQ\�LQWHUHVW
���%HFDXVH�WKH�UHVSRQGHQW�IUHTXHQWO\�LQWHUUXSWHG�WKH�TXHVWLRQV
���2WKHUV��>VSHFLI\@

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
+�� :KLFK�SDUWV�DUH�QRW��ZHOO��XQGHUVWRRG�E\�WKH�UHVSRQGHQW"
6XUYH\6HFWLRQ 1RW�ZHOOXQGHUVWRRG 8QGHUVWRRG :HOOXQGHUVWRRG%� 5(&5($7,21$/�'$7$ � � �&� 75$9(/�&267�	�(;3(1',785(�'$7$ � � �'� 23,1,21�21�%($&+�0$1$*(0(17 � � �(� %,2/2*,&$/�32//87,21 � � �)� +<327+(7,&$/�9$/8$7,21�48(67,21 � � �
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$SSHQGL[�,9��6DPSOLQJ�PHFKDQLVP
)LJXUH� � PDSV� WKH� SURYLQFH� RI� 1RUWK�+ROODQG� DQG� )LJXUH� � WKH� ]RQLQJ� RI� WKH� =DQGYRRUWFRDVWDO�DUHD��ZKHUH� WKH�VXUYH\�ZDV�H[HFXWHG��7DEOH��� SURYLGHV� WKH� VDPSOLQJ�VWUXFWXUH� WKDWZDV�IROORZHG�WR�H[WUDFW�GLIIHUHQW�EHDFK�YLVLWRUV�ZLWKLQ�WKH�=DQGYRRUW�FRDVWDO�DUHD�

)LJXUH����3URYLQFH�RI�1RUWK�+ROODQG



��

)LJXUH����=DQGYRRUW�FRDVWDO�DUHD



��

7DEOH�����6DPSOLQJ�VWUXFWXUH
*HRJUDSKLFDO�]RQH %HDFK�KRXVHV 1XPEHU�YLVLWRUJURXSV=DQGYRRUW�6RXWK� $GDP�DQG�(YD �$GDP�DQG�(YD���+DYDQD $PHULFD �/DQJHYHOGHUVODJ �6WULFWO\ �/D�7HUUDVVH �7\Q�$NHUVORRW �

=DQGYRRUW�FLW\�FHQWHU� %RXOHYDUG �+DYDQD�±�9HQLFH +DYDQD ��*DPPRQ�&OXE �9HQLFH �
=DQGYRRUW�FLW\�FHQWHU� Q���$ �9HQLFH�±�&DVLQR Q���% �Q���& �&DO\SVR �%DG�=XLG �7DNH�)LYH �-DQWMH �)DU�RXW �7UHISXEW�$QQHW �&OXE�0DULWLPH ��%RRP �'H�=RRQ �
=DQGYRRUW�FLW\�FHQWHU� 6N\OLQH �&DVLQR�±�-HURHQ�3DYLOMRHQ 6XQVHW �%RQELQL �5RXWH��� �1R�QDPH �7KDODVVD �6WUDQGSDYLOMRHQ �3DYLOMRHQ�-HURHQ �

=DQGYRRUW�1RUWK� 3DYLOMRHQ�:LOO\ �-HURHQ�3DYLOMRHQ�±�6XPPHUWLPH 3DYLOMRHQ�'ULHKXL]HQ �Q���� �Q���� �1DXWLTXH �Q���� �.HUNPDQ ��� �6DQG\�+LOO �6XPPHUWLPH �
%ORHPHQGDDO %HDFK�RI�%ORHPHQGDDO��QR�EHDFKRXVHV� ��



��

$SSHQGL[�9��6RFLR�GHPRJUDSKLF�HFRQRPLF�LQIRUPDWLRQ
6XUYH\�GDWD�

'XWFK�QDWLRQDO�GDWD�
$JH����������\HDUV ������\HDUV ������\HDUV �����\HDUV���� ���� ���� ���

����������HGXFDWLRQ�SDUWLFLSDQWV����6HFRQGDU\ 9RFDWLRQDO 8QLYHUVLW\-XQLRU�*HQHUDO 6HQLRU�*HQHUDO 6HQLRU�YRFDWLRQDO 3UH�XQLYHUVLW\ FROOHJHV��� ��� ���� ��� ���� ����6RXUFH��ZZZ�VWDWOLQH�FEV�QO

$JH����������\HDUV ������\HDUV ������\HDUV ������\HDUV ������\HDUV ����\HDUV��� ���� ���� ���� ���� ����
+RXVHKROG�VL]H����2QH 7ZR 7KUHH )RXU )LYH 6L[�DQG�VHYHQ���� ���� ���� ���� ��� ���

+LJKHVW�HGXFDWLRQ�OHYHO����/%2 0$92 0%2 +$92 9:2 +%2 81,9(56,7<��� ���� ���� ���� ��� ���� ����
0RQWKO\�KRXVHKROG�QHW�LQFRPH����������1/* !����������� !����������� !����������� !����������� !����������� !����������� !����������� !�����1/*��� ��� ��� ���� ���� ���� ���� ��� ����

http://www.statline.cbs.nl/
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$SSHQGL[�9,��'HPDQG�IXQFWLRQ�HVWLPDWLRQ�UHVXOWV
'HPDQG�IXQFWLRQ�HVWLPDWLRQ�UHVXOWV���02'(/�,,��D����E�7UDQVSRUW�FRVW�DSSURDFK)XHO�FRVW�DSSURDFK 8VHU�FRVW�DSSURDFK(VWLPDWH 6WG��(UURU S�YDO� (VWLPDWH 6WG��(UURU S�YDO�,QWHUFHSW ����� ����� ���� ����� ����� ����7UDYHO�FRVWV7UDQVSRUW ±������� ����� ���� ±������� ����� ����7UDYHO�WLPH ±������� ����� ���� ±������� ����� ����3DUNLQJ ±������� ����� ���� ±������� ����� ����6LWH�FKDUDFWHULVWLFV%ORHPHQGDDO�%HDFK ������ ����� ���� ������ ����� ����6XQQ\�ZHDWKHU ±������� ����� ���� ±������� ����� ����:HHN�HQG ������ ����� ���� ������ ����� ����5HVSRQGHQW¶V�FKDUDFWHULVWLFV*HQGHU ±������� ����� ���� ±������� ����� ����$JH ±������� ����� ���� ±������� ����� ����1HW�,QFRPH��E\�WKH�KXQGUHGV�RI�¼� ������ ����� ���� ������ ����� ����)LHOG�RI�VWXGLHV��(FRQRPLFV ±������� ����� ���� ±������� ����� ����/LYLQJ�ZLWK�D�SDUWQHU ±������� ����� ���� ±������� ����� ����6WD\�DW�WKH�EHDFK�DOO�GD\ ������ ����� ���� ������ ����� ����/RJ�OLNHOLKRRG ������� �������1RWHV� �D��&DOFXODWLRQV�DUH�SHUIRUPHG�XVLQJ�FRXQW�GDWD�PRGHOV�LQ�/,0'(3���E�� ,Q� RUGHU� WR� FRUUHFW� IRU� WKH� SRVVLEOH� SUHVHQFH� RI� KHWHURVNHGDVWLFLW\� ZH� KDYH� DOVR� WULHG� D� %LQRPLQDO1HJDWLYH�PRGHO�VSHFLILFDWLRQ��7KLV�JDYH�VLPLODU�HVWLPDWLRQ�UHVXOWV��0RUHRYHU��WKH�HVWLPDWH�RI�WKH�DGGLWLRQDORYHU�GLVSHUVLRQ�SDUDPHWHU�UHYHDOHG�QRW�WR�EH�VWDWLVWLFDOO\�VLJQLILFDQW�IURP�]HUR��L�H��WKH�KHWHURVNHGDVWLFLW\�LVUHMHFWHG�����6WDWLVWLFDOO\�VLJQLILFDQW�DW���������



��

$SSHQGL[�9,,��'HPDQG�FXUYH�HVWLPDWLRQ�UHVXOWV
7DEOH� �� DQG� 7DEOH� �� WKH� HVWLPDWLRQ� UHVXOWV� RI� WKH� GHPDQG� FXUYH� IRU� \HDUO\� YLVLWV� WR� WKH=DQGYRRUW�EHDFK�DUHD��UHVSHFWLYHO\�IRU�0RGHO�,�DQG�0RGHO�,,�HFRQRPHWULF�VSHFLILFDWLRQV�

7DEOH���� 'HPDQG�FXUYH���02'(/�,)XHO�FRVW�DSSURDFK 8VHU�FRVW�DSSURDFK(VWLPDWH 6WG��(UURU S�YDO� (VWLPDWH 6WG��(UURU S�YDO�,QWHUFHSW ������ ����� ���� ������ ����� ����7UDYHO�FRVWV���SHU�DGXOW� ±������� ����� ���� ±������� ����� ����6LWH�FKDUDFWHULVWLFV%ORHPHQGDDO�EHDFK ������ ����� ���� ������ ����� ����6XQQ\�ZHDWKHU ������ ����� ���� ������ ����� ����:HHN�HQG ������ ����� ���� ������ ����� ����5HVSRQGHQW¶V�FKDUDFWHULVWLFV*HQGHU ±������� ����� ���� ±������� ����� ����$JH ±������� ����� ���� ±������� ����� ����1HW�LQFRPH��E\�KXQGUHGV�RI�¼� ������ ����� ���� ������ ����� ����)LHOG�RI�VWXGLHV��(FRQRPLFV ±������� ����� ���� ±������� ����� ����/LYLQJ�ZLWK�D�SDUWQHU ±������� ����� ���� ±������� ����� ����6WD\�DW�WKH�EHDFK�DOO�GD\ ������ ����� ���� ������ ����� ����$GMXVWHG�5� ����� �����$�,�&� ����� �����)�WHVW��S�YDOXH� ����� �����
7DEOH���� 'HPDQG�FXUYH�±�02'(/�,,)XHO�FRVW�DSSURDFK 8VHU�FRVW�DSSURDFK(VWLPDWH 6WG��(UURU S�YDO� (VWLPDWH 6WG��(UURU S�YDO�,QWHUFHSW ������ ����� ���� ������ ����� ����7UDYHO�FRVWV���SHU�DGXOW� ±������� ����� ���� ±������� ����� ����6LWH�FKDUDFWHULVWLFV%ORHPHQGDDO�EHDFK ������ ����� ���� ������ ����� ����6XQQ\�ZHDWKHU ������ ����� ���� ������ ����� ����:HHN�HQG ������ ����� ���� ������ ����� ����5HVSRQGHQW¶V�FKDUDFWHULVWLFV*HQGHU ±������� ����� ���� ±������� ����� ����$JH ±������� ����� ���� ±������� ����� ����1HW�LQFRPH��E\�KXQGUHGV�RI�¼� ������ ����� ���� ������ ����� ����)LHOG�RI�VWXGLHV��(FRQRPLFV ±������� ����� ���� ±������� ����� ����/LYLQJ�ZLWK�D�SDUWQHU ±������� ����� ���� ±������� ����� ����6WD\�DW�WKH�EHDFK�DOO�GD\ ������ ����� ���� ������ ����� ����/RJ�OLNHOLKRRG ±�������� ±���������1RWHV��� 7UDYHO�FRVWV�HTXDOV�WR�WKH�VXP�RI�WUDQVSRUW��WUDYHO�WLPH�DQG�SDUNLQJ�FRVWV� 6LJQLILFDQW�DW����



��

7DEOH� �� OLVWV� WKH� VDPSOH� PHDQ� YDOXHV� IRU� DOO� WKH� H[SODQDWRU\� YDULDEOHV� XVHG� LQ� WKHHVWLPDWLRQ�RI�WKH�GHPDQG�FXUYH�
7DEOH�����([SODQDWRU\�YDULDEOHV�HYDOXDWHG�DW�WKHLU�VDPSOH�PHDQ�IRU�0RGHO�,�DQG�0RGHO�,,

)XHOFRVWV 8VHUFRVWV %HDFK�RI%ORHPHQGDDO 6XQQ\ZHDWKHU :HHNHQG *HQGHU $JH (FRQRPLFVVWXG\ ,QFRPH /LYLQJSDUWQHU $OOGD\�����¼ �����¼ ����� ����� ����� ����� ������ ����� �����¼ ����� ����1RWH���SHU�DGXOW
%HDULQJ�LQ�PLQG�WKH�HVWLPDWLRQ�UHVXOWV�SURYLGHG�LQ�7DEOH�����DQG�WKH�PHDQ�YDOXHV�VKRZHGLQ�7DEOH�����ZH�DUH�DEOH�WR�GHULYH�WKH�GHPDQG�FXUYH��LQ�LWV�UHGXFHG�IRUP��IRU�\HDUO\�YLVLWV�DV

ORJ�1�� ��������±��������î ,0RGHO WIXHO3 FRV� ���������î�����������î�����������î�����������î�������±±���î�����������������î�������±���î�������±���������î����������������î������ ��������±��������î ,0RGHO WIXHO3 FRV�

�%���

%HDULQJ�LQ�PLQG�(TXDWLRQ��%����ZH�DUH�DEOH�WR�GHULYH�WKH�IXHO�FRVW�LQYHUVH�GHPDQG�FXUYH��L�H�
,0RGHO WIXHO3 FRV�  ���������±���������î�ORJ�1 �%���

$QG�WKH�XVHU�FRVW�LQYHUVH�GHPDQG�IXQFWLRQ�
,0RGHO WXVHU3 FRV�  ����������±���������î�ORJ�1 �%���



��

5HIHUHQFHV�$NDLNH�� +�� ������ ³,QIRUPDWLRQ� 7KHRU\� DQG� DQ� ([WHQVLRQ� RI� WKH� 0D[LPXP� /LNHOLKRRG3ULQFLSOH´�� LQ� %�� 3HWURY� DQG� %�� &VDNH� �HGV��� 6HFRQG� ,QWHUQDWLRQDO� 6\PSRVLXP� RQ,QIRUPDWLRQ�7KHRU\��$NDGHPDL�.LDGR��%XGDSHVW�$QGHUVRQ��'�0��������³5HG�WLGHV´��6FL�$P���YRO�������SDJV��������%LOODUG��&��������³)LEURFDSVD� MDSRQLFD� �UDSKLGRSK\FHDH��� DOJXH�SODQTWRQLTXH�QRXYHOOH�SRXUOHV�F{WHV�GH�)UDQFH´��&U\SW��$OJRO�� YRO������SDJV����������%RDOFK��*�7��������³&KDQJHV�LQ�WKH�SK\WRSODQNWRQ�RI�WKH�ZHVWHUQ�(QJOLVK�&KDQQHO�LQ�UHFHQW�\HDUV´�%U��3K\FRO��-���YRO������SDJV����������%RPDQ��0��DQG�*��%RVWHGW�������³9DOXLQJ� WKH�:ROI� LQ�6ZHGHQ´��5HSRUW�1R�������6ZHGLVK8QLYHUVLW\�RI�$JULFXOWXUDO�6FLHQFHV��'HSDUWPHQW�RI�)RUHVW�(FRQRPLFV��8PHl��6ZHGHQ�YDQ�GHQ�%HUJK��-�&�-�0���1XQHV��3�$�/�'��'RWLQJD��+�0���.RRLVWUD��:�+�&�)���9ULHOLQJ��(�*�DQG� /�� 3HSHU]DN� ������ ³([RWLF� KDUPIXO� DOJDH� LQ� PDULQH� HFRV\VWHPV�� DQ� LQWHJUDWHGELRORJLFDO�HFRQRPLF�OHJDO�DQDO\VLV�RI�LPSDFWV�DQG�SROLFLHV´��0DULQH�3ROLF\��YRO������SDJV�������&%6�±�&HQWUDDO�%XUHDX�YRRU�GH�6WDWLVWLHN� �������6WDWLVWLFDO�<HDU�%RRN��9RRUEXUJ�+HHUOHQ�7KH�1HWKHUODQGV�&DPHURQ�� 7�� $�� DQG� 0�� '�� -DPHV� ������ ³(IILFLHQW� HVWLPDWLRQ� PHWKRGV� IRU� FORVHG�HQGHGFRQWLQJHQW� YDOXDWLRQ� VXUYH\V´��$PHULFDQ� -RXUQDO� RI� $JULFXOWXUDO� (FRQRPLFV�� SDJV�� ��������&DPHURQ�� 7�� $�� ������ ³$� QHZ� SDUDGLJP� IRU� YDOXLQJ� 1RQ�0DUNHW� JRRGV� 8VLQJ� 5HIHUHQGD'DWD�� 0D[LPXP� /LNHOLKRRG� (VWLPDWLRQ� E\� &HQVRUHG� /RJLVWLF� 5HJUHVVLRQ´�� -RXUQDO� RI(QYLURQPHQWDO�(FRQRPLFV�DQG�0DQDJHPHQW��YRO������SDJV�����C�����&DPHURQ��7��$��������³,QWHUYDO�HVWLPDWHV�RI�1RQ�0DUNHW�5HVRXUFH�9DOXHV�IURP�5HIHUHQGXP&RQWLQJHQW�9DOXDWLRQ�6XUYH\V´��/DQG�(FRQRPLFV��YRO���������SDJV���������&DPHURQ��7��$��DQG�-��4XLJJLQ�������³(VWLPDWLRQ�XVLQJ�&RQWLQJHQW�9DOXDWLRQ�'DWD� IURP�D'LFKRWRPRXV� &KRLFH� ZLWK� )ROORZ�XS� TXHVWLRQQDLUH´�� -RXUQDO� RI� (QYLURQPHQWDO(FRQRPLFV�DQG�0DQDJHPHQW��YRO������SDJV���������&DUVRQ��5��7���5��&��0LWFKHOO��:��0��+DQHPDQQ��5��-��.RSS��6��3UHVVHU�DQG�3��$��5XXG������³$� &RQWLQJHQW� 9DOXDWLRQ� 6WXG\� RI� /RVW� 3DVVLYH� 8VH� 9DOXHV� 5HVXOWLQJ� IURP� WKH� ([[RQ9DOGH]� 2LO� 6SLOO´�� 5HSRUW� SUHSDUHG� IRU� WKH� $WWRUQH\� *HQHUDO� RI� WKH� 6WDWH� RI� $ODVND�:DVKLQJWRQ��86�'DYLV�� '�� DQG� '�)�� *DUWVLGH� ������ ³&KDOOHQJHV� IRU� HFRQRPLF� SROLF\� LQ� VXVWDLQDEOHPDQDJHPHQW�RI�PDULQH�QDWXUDO�UHVRXUFHV´��(FRORJLFDO�(FRQRPLFV��YRO������SDJV����������*UHHQH�� :�+�� ������ (FRQRPHWULF� $QDO\VLV� FKDSWHU� ��� ³/LPLWHG� 'HSHQGHQW� 9DULDEOH� DQG'XUDWLRQ�0RGHOV´��1HZ�-HUVH\��86�*XQQ��+�)���7XLQHQJD��-�*���&KHXQJ��<�+�)��DQG�+�-��.OHLMQ� �������³9DOXH�RI�'XWFK� WUDYHOWLPH� VDYLQJV� LQ� ����´�� �WK :&75� 3URFHHGLQJV� YRO���� SDJV�� ��������� +DOOHJUDHII�� *�0�������³7UDQVSRUW�RI�WR[LF�GLQRIODJHOODWHV�YLD�VKLSV
�EDOODVW�ZDWHU��ELRHFRQRPLF�ULVN�DVVHVVPHQW�DQGHIILFDF\�RI�SRVVLEOH�EDOODVW�ZDWHU�PDQDJHPHQW�VWUDWHJLHV´��0DU��(FRO��3URJ��6HU���YRO�������SDJV���������+DOOHJUDHII��*�0��DQG�6��)UDJD�������³%ORRP�G\QDPLFV�RI� WKH� WR[LF�GLQRIODJHOODWH�*\PQRGLQLXPFDWHQDWXP��ZLWK�HPSKDVLV�RQ�7DVPDQLDQ�DQG�6SDQLVK�FRDVWDO�ZDWHUV´��LQ�3K\VLRORJLFDO�(FRORJ\�RI+DUPIXO�$OJDH�%ORRPV��$QGHUVRQ��'�0���&HPEHOOD��$�'��DQG�*�0��+DOOHJUDHII��HGV���6SULQJHU�9HUODJ��%HUOLQ��SDJV��������+DQHPDQQ�� 0��:��� -�� /RRPLV� DQG� %�� .DQQLQHQ� ������� ³6WDWLVWLFDO� (IILFLHQF\� RI� 'RXEOH�ERXQGHG�'LFKRWRPRXV�&KRLFH�&RQWLQJHQW�9DOXDWLRQ´��$PHULFDQ� -RXUQDO�RI�$JULFXOWXUDO(FRQRPLFV��YRO����������SDJV������������



��
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