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0HDVXULQJ�DQG�([SODLQLQJ�WKH�/LPLWHG�7DNH�8S�RI�WKH�+RXVLQJ%HQHILW�LQ�WKH�1HWKHUODQGV
-DQ�5RXZHQGDO'HSDUWPHQW�RI�6RFLDO�6FLHQFHV��:DJHQLQJHQ�8QLYHUVLW\'HSDUWPHQW�RI�6SDWLDO�(FRQRPLFV��)UHH�8QLYHUVLW\7LQEHUJHQ�,QVWLWXWH
7KLV�YHUVLRQ��0DUFK���������
-(/�FRGHV��+����,����+����&���.H\ZRUGV��KRXVLQJ�EHQHILW��PHDQV�WHVWHG�EHQHILWV��QRQ�WDNH�XS�
$EVWUDFW,W�LV�ZHOO�NQRZQ�WKDW�WKH�WDNH�XS�UDWH�RI�WKH�'XWFK�KRXVLQJ�EHQHILW�DQG�RWKHU�PHDQV�WHVWHGEHQHILWV�LV�VXEVWDQWLDOO\�EHORZ�������,Q�RUGHU�WR�PHDVXUH�QRQ�WDNH�XS�RQH�XVXDOO\�KDV�WRVLPXODWH�HQWLWOHPHQW�WR�WKH�EHQHILWV��,Q�WKLV�SDSHU�ZH�WDNH�D�FORVHU�ORRN�DW�WKH�TXDOLW\�RI�WKHVLPXODWLRQ��:H�ILQG�HYLGHQFH�WKDW�VLPXODWLRQ�HUURU�LV�PXFK�PRUH�LPSRUWDQW�WKDQ�KDV�RIWHQEHHQ�DVVXPHG�LQ�HDUOLHU�VWXGLHV��7KHVH�VWXGLHV�XVH�WKH�VLPXODWLRQ�RI�HQWLWOHPHQW�LQ�RUGHU�WRVHOHFW�WKH�VDPSOH�RQ�ZKLFK�DQ�H[SODQDWRU\�PRGHO�IRU�WKH�WDNH�XS�GHFLVLRQ�LV�EDVHG��6LPXODWLRQHUURU�PD\�WKHUHIRUH�OHDG�WR�ELDVHV�LQ�WKH�H[SODQDWRU\�DQDO\VLV��2XU�DQDO\VLV�VXJJHVWV�WKDW�DGLVFUHSDQF\�EHWZHHQ�WKH�LQFRPH�WKDW�LV�UHSRUWHG�LQ�RXU�GDWDEDVH�DQG�WKH�LQFRPH�RQ�ZKLFK�WKHGHFLVLRQ�WR�DSSO\�IRU�WKH�EHQHILW�LV�EDVHG�LV�DQ�LPSRUWDQW�VRXUFH�RI�VLPXODWLRQ�HUURU�7KH�GDWD�WKDW�ZHUH�DYDLODEOH�IRU�WKLV�VWXG\�FRQWDLQ�LQIRUPDWLRQ�DERXW�UHIXVHG�DSSOLFDWLRQV�DQGWKHUHIRUH�DOORZ�XV�WR�HVWLPDWH�D�ULFKHU�PRGHO�WKDQ�LV�FRQYHQWLRQDOO\�XVHG�IRU�WKH�DQDO\VLV�RIWDNH�XS�UDWHV��,Q�WKLV�PRGHO�ERWK�WKH�GHFLVLRQ�RI�D�UHQWLQJ�KRXVHKROG�WR�DSSO\�IRU�WKH�EHQHILWDQG�WKDW�RI�WKH�DXWKRULWLHV�WR�JUDQW�RU�UHIXVH�WKH�VXEVLG\�DUH�DQDO\]HG��(VWLPDWLRQ�UHVXOWV�IRUWKLV�PRGHO�GLIIHU�IURP�WKDW�RI�WKH�ILUVW�$�WKLUG�PRGHO�LV�H[SOLFLWO\�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�WKH�GHFLVLRQ�PDNLQJ�SURFHVVHV�DUHEDVHG�RQ�DQ�LQFRPH�OHYHO�WKDW�PD\�EH�GLIIHUHQW�IURP�WKDW�UHSRUWHG�LQ�WKH�GDWD��)RU�KRXVHKROGVWKDW�UHFHLYH�WKH�KRXVLQJ�EHQHILW�ZH�FDQ�FRPSXWH�WKLV�DOWHUQDWLYH�LQFRPH��7KLV�WKLUG�PRGHO�FDQEH�HVWLPDWHG�LI�LW�LV�DVVXPHG�WKDW�WKH�VDPH�MRLQW�GLVWULEXWLRQ�RI�WKH�WZR�LQFRPHV�LV�UHOHYDQW�IRUKRXVHKROGV�ZKR�GLG�QRW�DSSO\�IRU�WKH�EHQHILW��(VWLPDWLRQ�UHVXOWV�IRU�WKLV�PRGHO�DUH�DJDLQGLIIHUHQW�IURP�WKRVH�RI�WKH�RWKHU�WZR��7KH\�VXJJHVW�WKDW�PHDVXUHPHQW� HUURU�LQ�UHQW��UHFHLYHGEHQHILWV�RU�KRXVLQJ�FRPSRVLWLRQ�DUH�DOVR�PRUH�LPSRUWDQW�WKDW�KDV�EHHQ�WKRXJKW�
$FNQRZOHGJHPHQW7KH�DXWKRU�WKDQNV�:LOOHP�5HORX�DQG�5LQNH�.DUPDQ�RI�WKH�'XWFK�0LQLVWU\�RI�+RXVLQJ�6SDWLDO�3ODQQLQJ�DQG�WKH�(QYLURQPHQW�IRU�SURYLGLQJ�LQIRUPDWLRQ�DERXW�WKH�,+6��7KH�XVXDOGLVFODLPHU�DSSOLHV�
-DQ�5RXZHQGDO��'HSDUWPHQW�RI�6SDWLDO�(FRQRPLFV��)UHH�8QLYHUVLW\��'H�%RHOHODDQ������������+9$PVWHUGDP��7KH�1HWKHUODQGV��7HO����������������)D[�����������������(�PDLO�MURXZHQGDO#IHZHE�YX�QO�
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��,QWURGXFWLRQ,W�LV�ZHOO�NQRZQ�WKDW�WKH�WDNH�XS�RI�EHQHILWV�IRU�ZKLFK�HQWLWOHG�SHUVRQV�KDYH�WR�DSSO\�LVFRQVLGHUDEO\�OHVV�WKDQ�������HYHQ�LQ�VLWXDWLRQV�ZKHUH�LW�LV�HDV\�WR�FODLP�WKH�EHQHILWDQG�WKH�SRVVLEOH�QHJDWLYH�HIIHFWV�RI�GRLQJ�VR�DSSHDU�WR�EH�VPDOO��1RQ�WDNH�LVHVSHFLDOO\�SUREOHPDWLF�ZKHQ�WKH�EHQHILWV�DUH�LQWHQGHG�WR�UHOLHYH�SUREOHPV�DVVRFLDWHGZLWK�ORZ�LQFRPHV��(QWLWOHPHQW�WR�VXFK�EHQHILWV�LV�XVXDOO\�GHSHQGHQW�RQ�LQFRPH�DQGKRXVHKROG�FKDUDFWHULVWLFV�DQG�FODLPLQJ�WKH�VXEVLG\�WKHUHIRUH�UHTXLUHV�WKDW�LQIRUPDWLRQDERXW�WKHVH�YDULDEOHV�LV�SURYLGHG�WR�WKH�DGPLQLVWUDWLYH�XQLW�LQYROYHG�LQ�WKH�H[HFXWLRQRI�WKH�EHQHILW�PHDVXUH��6WXGLHV�KDYH�RIWHQ�IRXQG�WKDW�WDNH�XS�LV�DV�ORZ�DV����RU�����VHH��IRU�LQVWDQFH��0RIILW���������%OXQGHOO��)U\�DQG�:DONHU���������.RQLQJ�DQG5LGGHU��������'DSRQWH�HW�DO���������*LEVRQ��������DQG�$OHVVLH��+RFKJXHUWHO�DQG�YDQ6RHVW���������,Q�PDQ\�FRXQWULHV�WKHUH�LV�D�PHDQV�WHVWHG�EHQHILW�DVVRFLDWHG�ZLWK�WKH�KRXVLQJ�PDUNHW�ZKLFK�LV�GLUHFWHG�HVSHFLDOO\�WRZDUGV�SHRSOH�ZLWK�ORZ�LQFRPHV�DQG�D�KLJK�UHQW�WRLQFRPH�UDWLR��7KLV�EHQHILW�LV�RIWHQ�DOVR�DQ�LPSRUWDQW�LQVWUXPHQW�RI�UHOLHYLQJ�WKHSUREOHPV�DVVRFLDWHG�ZLWK�SRYHUW\��)RU�WKLV�UHDVRQ��WKHUH�LV�D�VSHFLDO�LQWHUHVW�LQ�WKHQRQ�WDNH�XS�RI�WKHVH�EHQHILWV��,Q�RUGHU�WR�DVVHVV�WKLV�SKHQRPHQRQ�LW�LV�QHFHVVDU\�WRPHDVXUH�WKH�WDNH�XS�FRUUHFWO\�DQG�DQDO\]H�LWV�FDXVHV��3UREOHPV�DUH�DVVRFLDWHG�ZLWKERWK�WDVNV��,Q�RUGHU�WR�PHDVXUH�QRQ�WDNH�XS��WKH�UHVHDUFKHU�KDV�WR�VLPXODWH�WKHHQWLWOHPHQW�RI�KRXVHKROGV�WR�WKH�EHQHILW��XVXDOO\�RQ�WKH�EDVLV�RI�LQFRPSOHWH�DQG�QRLV\LQIRUPDWLRQ�FRQWDLQHG�LQ�D�VXUYH\��$�VHYHUH�SUREOHP�LV�WKDW�WKH�LQIRUPDWLRQ�FRQWDLQHGLQ�VXFK�D�VXUYH\�LV�GLIIHUHQW�IURP�WKDW�XVHG�LQ�JUDQWLQJ�RU�UHIXVLQJ�WKH�VXEVLG\��,I�WKHVXUYH\�LV�KHOG�LQ�\HDU�W��WKH�EHQHILW�UHFHLYHG�E\�KRXVHKROGV�LQ�WKDW�\HDU�LV�UHSRUWHG��DVZHOO�DV�LQFRPH��UHQW��KRXVHKROG�FRPSRVLWLRQ�HW�FHWHUD��+RZHYHU��WKH�EHQHILW�UHFHLYHGLQ�\HDU�W LV�RIWHQ�EDVHG�RQ�DQ�DSSOLFDWLRQ�IURP�\HDU�W����DQG�LQFRPH�PD\�KDYH�FKDQJHGVLQFH�WKHQ��7KLV�SUREOHP�LV�DGGUHVVHG�LQ�WKH�OLWHUDWXUH��VHH�H�J��WKH�GLVFXVVLRQ�LQ%OXQGHOO��)U\�DQG�:DONHU����������EXW�LV�KDUG�WR�RYHUFRPH��,I�HQWLWOHPHQW�LV�VLPXODWHGLQFRUUHFWO\��WKH�UHVXOWLQJ�ILJXUHV�DERXW�QRQ�WDNH�XS�DUH�RI�FRXUVH�DOVR�LQFRUUHFW�0RUHRYHU��H[SODQDWRU\�DQDO\VLV�RI�WKH�UHDVRQV�IRU�QRQ�WDNH�XS�PLJKW�HDVLO\�OHDG�WRELDVHG�UHVXOWV�7KLV�SDSHU�DQDO\]HV�WKH�QRQ�WDNH�XS�RI�WKH�'XWFK�KRXVLQJ�EHQHILW��DQG�VSHFLDODWWHQWLRQ�ZLOO�EH�SDLG�WR�SUREOHPV�DVVRFLDWHG�ZLWK�PHDVXULQJ�QRQ�WDNH�XS��&KDQJHVDQG�UHSRUWLQJ�HUURUV�LQ�LQFRPH�DUH�LGHQWLILHG�DV�WKH�PRVW�LPSRUWDQW�VRXUFH�RI��HUURUV�LQWKH�VLPXODWLRQ�RI�HQWLWOHPHQW��,QIRUPDWLRQ�DERXW�UHIXVHG�FODLPV�DQG�GLIIHUHQFHVEHWZHHQ�VLPXODWHG�DQG�UHFHLYHG�EHQHILWV�LV�XVHG�LQ�RUGHU�WR�HYDOXDWH�DQG�LPSURYHXSRQ�FRQYHQWLRQDO�HVWLPDWHV�RI�QRQ�WDNH�XS��0RUHRYHU��PRGHOV�DUH�HVWLPDWHG�WKDW�OLQNWKH�WDNH�XS�DQG�JUDQWLQJ�GHFLVLRQV�WR�H[SODQDWRU\�YDULDEOHV�DW�WKH�KRXVHKROG�OHYHO�7KH�SDSHU�LV�RUJDQL]HG�DV�IROORZV��,Q�VHFWLRQ���ZH�JLYH�D�EULHI�LQWURGXFWLRQ�WR�WKH'XWFK�KRXVLQJ�EHQHILW�DQG�WKH�'XWFK�KRXVLQJ�QHHGV�VXUYH\�WKDW�ZLOO�EH�XVHG�LQ�WKHHPSLULFDO�ZRUN��:H�GLVFXVV�WKH�VLPXODWLRQ�SURFHGXUH�DQG�WKH�HUURUV�WR�ZKLFK�LW�LVSURQH��,Q�VHFWLRQ���ZH�SUHVHQW�LQIRUPDWLRQ�RQ�WKH�WDNH�XS�RI�WKH�KRXVLQJ�EHQHILW�WKDWUHVXOWV�IURP�RXU�VLPXODWLRQ�DQG�LQWHUSUHW�LW�LQ�WKH�OLJKW�RI�RXU�GLVFXVVLRQ�DERXWVLPXODWLRQ�HUURUV��6HFWLRQ���EULHIO\�UHYLHZV�VRPH�UHOHYDQW�OLWHUDWXUH�DQG�FRQWLQXHVZLWK�D�GHVFULSWLRQ�RI�WKH�PRGHOV�XVHG�LQ�WKLV�SDSHU��6HFWLRQ���JLYHV�HVWLPDWLRQ�UHVXOWV�6HFWLRQ���FRQFOXGHV�
��7KH�'XWFK�KRXVLQJ�EHQHILW�DQG�KRXVLQJ�QHHGV�VXUYH\7KH�'XWFK�KRXVLQJ�VXEVLG\�ZDV�LQWURGXFHG�LQ�WKH�HDUO\�VHYHQWLHV��7KH�VLWXDWLRQ�RQ�WKH'XWFK�KRXVLQJ�PDUNHW�LQ�WKDW�SHULRG�ZDV�FKDUDFWHUL]HG�E\�UHQW�FRQWURO��UHODWLYHO\�ODUJH
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SRSXODWLRQ�JURZWK��OLPLWHG�VXSSO\�RI�QHZ�KRXVLQJ�DQG�VHYHUH�H[FHVV�GHPDQG��7KLVLPSOLHG�WKDW�KRXVHKROGV�ZKR�KDG�WR�PRYH�RU�WR�ILQG�D�UHQWDO�KRXVH�IRU�WKH�ILUVW�WLPHKDG�OLWWOH�FKRLFH��7KH\�ZHUH�YLUWXDOO\�IRUFHG�WR�DFFHSW�WKH�ILUVW�GZHOOLQJ�RIIHUHG�WRWKHP��HYHQ�LI�WKLV�LPSOLHG�WKDW�UHQW�ZRXOG�EH�D�YHU\�ODUJH�VKDUH�RI�WKHLU�LQFRPH�5HIXVDO�ZRXOG�LPSO\�WKH�SRVWSRQHPHQW�RI�D�PRYH�RU�RI�KRXVHKROG�IRUPDWLRQ�IRU�DQLQGHILQLWH�SHULRG��$V�D�FRQVHTXHQFH��KRXVHV�ZLWK�KLJK�UHQWV�ZHUH�DFFHSWHG�E\KRXVHKROGV�ZLWK�ORZ�LQFRPHV��7KH�PDLQ�SXUSRVH�RI�WKH�VXEVLG\�ZDV�WR�UHOLHYH�WKHSUREOHPV�WKLV�FDXVHG�E\�JLYLQJ�ILQDQFLDO�DLG�WR�KRXVHKROGV�ZLWK�UHODWLYHO\�ORZLQFRPHV�DQG�D�KLJK�VKDUH�RI�KRXVLQJ�H[SHQGLWXUH��7KH�VXEVLG\�ZDV�FDOOHG�LQ�'XWFK,QGLYLGXHOH�+XXU�6XEVLGLH � �LQGLYLGXDO�UHQW�EHQHILW���,W�ZLOO�EH�RIWHQ�UHIHUUHG�WREHORZ�E\�LWV�DEEUHYLDWLRQ�LQ�'XWFK��,+6�,Q�WKH�PLG�VHYHQWLHV�WKH�,+6�FDPH�WR�EH�UHJDUGHG�E\�WKH�OHIW�ZLQJ�FRDOLWLRQ�WKHQ�LQJRYHUQPHQW�DV�D�SURYLGLQJ�DQ�LPSRUWDQW�SRVVLELOLW\�IRU�LQFUHDVLQJ�WKH�FKRLFH�VHW�RIORZ�LQFRPH�KRXVHKROGV�RQ�WKH�KRXVLQJ�PDUNHW��7KH�FRQGLWLRQV�IRU�HQWLWOHPHQW�ZHUHUHOD[HG�FRQVLGHUDEO\�DQG�WKH�DPRXQW�RI�EHQHILW�WKDW�FRXOG�EH�UHFHLYHG�ZDV�LQFUHDVHG�'XULQJ�WKH�HLJKWLHV�WKH�SROLWLFDO�VXSSRUW�IRU�VXEVLGL]HG�FRQVWUXFWLRQ�RI�KRXVLQJ��WKDWXVHG�WR�EH�WKH�PDLQ�LQVWUXPHQW�RI�'XWFK�KRXVLQJ�SROLF\��GLVDSSHDUHG��*HQHULFVXEVLGLHV�RQ�KRXVLQJ�FRQVWUXFWLRQ�ZHUH�DEROLVKHG�LQ�WKH�HDUO\�QLQHWLHV�DQG�WKH�KRXVLQJEHQHILW�EHFDPH�WKH�GRPLQDQW�LQVWUXPHQW�RI�'XWFK�KRXVLQJ�SROLF\�7KH�,+6�LV�D�PHDQV�WHVWHG�IRUP�RI�VWDWH�VXSSRUW��ZKLFK�LV�GLUHFWHG�H[SOLFLWO\�DW�ORZLQFRPH�KRXVHKROGV��7KH�EHQHILW�LV�WKHUHIRUH�DOVR�DQ�LPSRUWDQW�HOHPHQW�RI�'XWFKSRYHUW\�SROLF\��,Q�WKLV�FRQWH[W�WKH�TXHVWLRQ�RI�WKH�QRQ�WDNH�XS�RI�WKLV�VXEVLG\�UHFHLYHGVSHFLDO�VLJQLILFDQFH�DQG�D�QXPEHU�RI�VWXGLHV�KDYH�EHHQ�SXEOLVKHG�WKDW�FRQFOXGH�WKDW�DODUJH�VKDUH�RI�WKH�'XWFK�KRXVHKROGV�WKDW�DUH�HQWLWOHG�WR�WKH�,+6�GR�QRW�UHFHLYH�LW��VHH&RQLMQ DQG�/DPDLQ ��������9URRPDQ DQG�$VVHOEHUJKV ��������YDQ�2RUVFKRW �������:LOGHERHU 6FKXW ��������.RQLQJ DQG�5LGGHU ��������5RXZHQGDO ���������$�ODUJHVKDUH��DSSUR[LPDWHO\������RI�WKH�WDUJHW�JURXS�LV�QRW�UHDFKHG�E\�WKH�VXEVLG\��7KLVVXJJHVWV�WKDW�WKH�SROLFLHV�FRQFHUQHG�ZLWK�KRXVLQJ�WKH�SRRU�FDQ�KDUGO\�EH�UHJDUGHG�DVVXFFHVVIXO�,Q�WKH�QH[W�VHFWLRQ�ZH�WDNH�D�FORVHU�ORRN�DW�WKH�ZD\�PRVW�RI�WKHVH�VWXGLHV�KDYH�GHDOWZLWK�WKH�PHDVXUHPHQW�HUURU�LQ�VLPXODWLQJ�WKH�HQWLWOHPHQW�RI�KRXVHKROGV�WR�WKH�EHQHILW�%HIRUH�EHLQJ�DEOH�WR�GR�VR��ZH�ILUVW�KDYH�WR�WDNH�D�FORVHU�ORRN�DW�WKH�GHWDLOV�RI�WKHEHQHILW�DQG�WKH�GDWD�WKDW�LQIRUP�XV�DERXW�LWV�WDNH�XS�
'HWDLOV�DERXW�WKH�'XWFK�KRXVLQJ�EHQHILW��,+6�7KH�EDVLF�LGHD�RI�WKH�,+6�LV�WKDW�KRXVHKROGV�DUH�DEOH�WR�VSHQG�D�FHUWDLQ�VKDUH�RI�WKHLULQFRPH�RQ�KRXVLQJ�ZLWKRXW�EHLQJ�LQ�QHHG�RI�JRYHUQPHQW�DVVLVWDQFH��7KLV�VKDUH�LVLQFUHDVLQJ�LQ�LQFRPH��2QO\�WKRVH�KRXVHKROGV�WKDW�VSHQG�D�ODUJHU�VKDUH�RI�WKHLU�LQFRPHRQ�KRXVLQJ�KDYH�WR�EH�VXEVLGL]HG��7KLV�LGHD�FRUUHVSRQGV�FORVHO\�WR�WKH�RULJLQDOPRWLYDWLRQ�IRU�WKH�EHQHILW��YL]��WR�UHOLHYH�WKH�SUREOHPV�DVVRFLDWHG�ZLWK�VHYHUH�H[FHVVGHPDQG�IRU�ORZ�LQFRPH�KRXVHKROGV�$FFRUGLQJO\��WKH�DPRXQW�RI�PRQH\�WR�EH�UHFHLYHG�E\�D�KRXVHKROG�HQWLWOHG�WR�WKH�,+6LV�LQ�SULQFLSOH�HTXDO�WR�WKH�GLIIHUHQFH�EHWZHHQ�WKH�DFWXDO�UHQW�SDLG�DQG�WKH�UHQW�WKHKRXVHKROG�VKRXOG�EH�DEOH�WR�SD\�LWVHOI��7KH�ODWWHU�LV�FDOOHG�WKH�QRUPKXXU��WKHQRUPDWLYH�UHQW��7KH�JRYHUQPHQW�GRHV�QRW�DOZD\V�SD\�WKH�FRPSOHWH�GLIIHUHQFH��ZKHQWKH�UHQW�LV�KLJKHU�WKDQ�D�FHUWDLQ�WKUHVKROG��RQO\�D�SDUW�RI�WKH�GLIIHUHQFH�LV�SDLG��7KHPRWLYDWLRQ�IRU�WKH�LPSOLHG�UHGXFWLRQ�LQ�WKH�VXEVLG\�LV�WKDW�WKH�KRXVHKROG�DOVR�HQMR\VWKH�XVXDOO\�KLJKHU�TXDOLW\�RI�WKH�PRUH�H[SHQVLYH�KRXVH��:KDW�IROORZV�LV�D�PRUHGHWDLOHG�GHVFULSWLRQ�RI�WKH�PHDVXUH�
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,Q�RUGHU�WR�WDNH�LQWR�DFFRXQW�WKH�GLIIHUHQFHV�LQ�QHHG�DVVRFLDWHG�ZLWK�KRXVHKROGFLUFXPVWDQFHV��IRXU�JURXSV�RI�KRXVHKROGV�DUH�GLVWLQJXLVKHG�RQ�WKH�EDVLV�RI�WKH�QXPEHURI�SHUVRQV�DQG�WKH�DJH�RI�WKH�SHUVRQ�ZLWK�WKH�KLJKHVW�LQFRPH��*URXSV��DQG���DUH�RQHSHUVRQ�KRXVHKROGV�ZLWK�DJH�OHVV�WKDQ�RU�DW�OHDVW�HTXDO�WR�����UHVSHFWLYHO\��*URXSV��DQG���DUH�KRXVHKROGV�ZLWK�DW�OHDVW�WZR�SHUVRQV��ZKHUH�WKH�SHUVRQ�ZLWK�WKH�ODUJHVWLQFRPH�KDV�DJH�OHVV�WKDQ�RU�DW�OHDVW�HTXDO�WR�����UHVSHFWLYHO\��(QWLWOHPHQW�LV�RQO\SRVVLEOH�LI�LQFRPH�DQG�UHQW�GR�QRW�H[FHHG�JURXS�VSHFLILF�PD[LPXP�OHYHOV��0RUHRYHU�KRXVHKROG�ZHDOWK�VKRXOG�QRW�H[FHHG�D�FULWLFDO�OHYHO��ZKLFK�LV�DOVR�JURXS�VSHFLILF�7KH�UHQW�D�KRXVHKROG�VKRXOG�EH�DEOH�WR�SD\�ZLWKRXW�QHHGLQJ�D�VXSSOHPHQWDU\�EHQHILWLV�GHILQHG�DV�D�IUDFWLRQ�RI�WD[DEOH�KRXVHKROG�LQFRPH�DV�GHILQHG�LQ�WKH�DGPLQLVWUDWLYHUXOHV�IRU�,+6��:H�UHIHU�WR�WKLV�LQFRPH�DV�,+6�LQFRPH��,+6�LQFRPH�LV�WKH�VXP�RI�WKHWD[DEOH�LQFRPHV�RI�DOO�WKH�SHUVRQV�LQ�WKH�KRXVHKROGV��7D[DEOH�LQFRPH�RI�DGXOW�HDUQHUVLV�LQ�SULQFLSOH�HTXDO�WR�WKH�WD[DEOH�LQFRPH�DV�GHILQHG�E\�WKH�LQFRPH�WD[�DXWKRULWLHV�LQWKH�1HWKHUODQGV�DQG�FDQ�WKHUHIRUH�EH�YHULILHG��+RZHYHU��WD[�DXWKRULWLHV�GR�QRW�NQRZWKH�KRXVHKROG¶V�FXUUHQW�LQFRPH��7KH�PRVW�UHFHQW�LQIRUPDWLRQ�WKH\�KDYH�FRQFHUQVKRXVHKROG�LQFRPH�LQ�WKH�FDOHQGDU�\HDU�SUHFHGLQJ�WKH�DSSOLFDWLRQ�IRU�,+6��,Q�RUGHU�WRHQDEOH�YHULILFDWLRQ��WKH�JRYHUQPHQW�KDV�WKHUHIRUH�GHFLGHG�WKDW�DSSOLFDWLRQV�IRU�,+6VKRXOG�EH�EDVHG�RQ�WD[DEOH�LQFRPH�LQ�WKH�\HDU�SUHFHGLQJ�WKH�DSSOLFDWLRQ��([FHSWLRQVFDQ�EH�PDGH�IRU�KRXVHKROGV�ZKRVH�LQFRPH�KDV�FKDQJHG��,I�WKHUH�DUH�FKLOGUHQ�LQ�WKHKRXVHKROG�ZLWK�WKHLU�RZQ�LQFRPH��WKLV�KDV�WR�EH�LQFOXGHG�LQ�WKH�KRXVHKROG�LQFRPH�LI�LWH[FHHGV�'IO��������7KH�EDVLF�UXOH�LV�WKDW�WKH�QRUPDWLYH�UHQW��WKH�QRUPKXXU��LV�D�IUDFWLRQ�RI�LQFRPH�WKDWLQFUHDVHV�OLQHDUO\�ZLWK�LQFRPH��,I�ZH�GHQRWH�WKH�QRUPDWLYH�UHQW�DV�QK ZH�KDYH�
����� � L\ED\QK LKVLLLKV

,Q�WKLV�HTXDWLRQ�\LKV GHQRWHV�WKH�LQFRPH�WKDW�LV�XVHG�LQ�GHWHUPLQLQJ�D�KRXVHKROG¶VHQWLWOHPHQW�IRU�WKH�KRXVLQJ�EHQHILW��L�H��WKH�KRXVHKROG¶V�,+6�LQFRPH��D DQG�WKH�E DUHJURXS�VSHFLILF�FRHIILFLHQWV��7KH�EDVLF�UXOH�LV�DPHQGHG�E\�WKH�IROORZLQJ�DGGLWLRQDOUXOHV�� LI�,+6�LQFRPH�LV�EHORZ�D�JURXS�VSHFLILF�PLQLPXP�OHYHO��WKH�QRUPDWLYH�UHQW�LVDOZD\V�HTXDO�WR�'IO�������SHU�PRQWK�� LI�,+6�LQFRPH�LV�DERYH�D�JURXS�VSHFLILF�PD[LPXP�OHYHO��WKH�KRXVHKROG�LV�QHYHUHQWLWOHG�WR�WKH�KRXVLQJ�EHQHILW�DQG�WKH�QRUPDWLYH�UHQW�LV�XQGHILQHG�� WKH�DGPLQLVWUDWLYH�SURFHGXUH�XVHV�WDEOHV�IRU�,+6�LQFRPHV�DQG�QRUPDWLYH�UHQWV�WKDWGHILQH�D�VLQJOH�QRUPDWLYH�UHQW�IRU�\HDUO\�LQFRPHV�LQ�LQWHUYDOV�RI�'IO�������DQG�'IO��������WKH�ODWWHU�IRU�KLJKHU�LQFRPH�OHYHOV���WKLV�HIIHFWLYHO\�WUDQVIRUPV�WKH�DERYHHTXDWLRQ�LQWR�D�VWHS�IXQFWLRQ7KH�DERYH�HTXDWLRQ�LPSOLHV�WKDW�WKH�QRUPDWLYH�UHQW�QK LV�EDVLFDOO\�D�TXDGUDWLFIXQFWLRQ�RI�,+6�LQFRPH��ZLWK�E WKH�FRHIILFLHQW�IRU�LQFRPH�VTXDUHG���7KLV�UHIOHFWV�WKHGHVLUH�WR�IRFXV�WKH�EHQHILW�V\VWHP�RQ�ORZ�LQFRPH�JURXSV��EXW�KDV�WKH�XQIRUWXQDWHFRQVHTXHQFH�WKDW�LQFUHDVHV�LQ�LQFRPH�LPSO\�PRUH�WKDQ�SURSRUWLRQDO�GHFUHDVHV�LQ�WKHKRXVLQJ�EHQHILW��7KLV�FRQWULEXWHV�WR�WKH�H[LVWHQFH�RI�D�SRYHUW\�WUDS�2QFH�WKH�QRUPDWLYH�UHQW�KDV�EHHQ�GHWHUPLQHG��WKH�YDOXH�RI�WKH�EHQHILW�IROORZV�IURP�DFRPSDULVRQ�EHWZHHQ�DFWXDO�UHQW�DQG�QRUPDWLYH�UHQW�� $FWXDO�UHQW�LV�WKH�UHQW�WKH
� 7KH�RZQHU�RI�WKH�KRXVH�KDV�WR�DQQRXQFH�WKH�LQWHQGHG�LQFUHDVH�RI�WKH�UHQW�GXULQJ�WKH�ILUVW�KDOI�RI�WKHFDOHQGDU�\HDU��5HQWV�DUH�LQFUHDVHG�E\�-XO\���DQG�UHPDLQ�FRQVWDQW�XQWLO�-XQH����RI�WKH�QH[W�\HDU��5HQW
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KRXVHKROG�KDV�WR�SD\�DW�WKH�PRPHQW�WKH�DSSOLFDWLRQ�LV�PDGH��ZLWK�WKH�UHQW�LQFUHDVHDQQRXQFHG�E\�WKH�RZQHU�RI�WKH�KRXVH�DGGHG�WR�LW��$�QHFHVVDU\�FRQGLWLRQ�IRUHQWLWOHPHQW�LV�WKDW�WKH�DFWXDO�UHQW�H[FHHGV�WKH�QRUPDWLYH�UHQW��7KH�YDOXH�RI�WKH�EHQHILWLV�GHWHUPLQHG�DV�WKH�VXP�RI�WKH�IROORZLQJ�FRPSRQHQWV�L� 7KH�GLIIHUHQFH�EHWZHHQ�D��WKH�PD[LPXP�RI�WKH�DFWXDO�UHQW�DQG�D�WKUHVKROGOHYHO�$�DQG�E��WKH�QRUPDWLYH�UHQW��,I�WKH�QRUPDWLYH�UHQW�LV�KLJKHU�WKDQ�$��WKLVFRPSRQHQW�LV�HTXDO�WR���LL� ����RI�WKH�GLIIHUHQFH�EHWZHHQ�D��WKH�PD[LPXP�RI�WKH�DFWXDO�UHQW�DQG�D�VHFRQGWKUHVKROG�OHYHO�%�DQG�E��WKH�PD[LPXP�RI�WKH�QRUPDWLYH�UHQW�DQG�$��,I�WKHQRUPDWLYH�UHQW�LV�KLJKHU�WKDQ�%��WKLV�FRPSRQHQW�LV�HTXDO�WR����,I�DOO�SHUVRQV�LQWKH�KRXVHKROG�DUH�\RXQJHU�WKDQ�����WKLV�FRPSRQHQW�LV�DOZD\V�HTXDO�WR�]HUR�LLL� ,I�WKH�KRXVHKROG�GRHV�QRW�EHORQJ�WR�JURXS��������RI�WKH�GLIIHUHQFH�EHWZHHQ�D�DFWXDO�UHQW�DQG�E��WKH�VHFRQG�WKUHVKROG�OHYHO�%��,I�WKH�KRXVHKROG�EHORQJV�WRJURXS����WKLV�FRPSRQHQW�LV�HTXDO�WR���LY� )RU�KRXVHKROGV�ZLWK�FKLOGUHQ�WKH�VXEVLG\�LV�LQFUHDVHG�E\�D�IL[HG�DPRXQW�SHUPRQWK�WKDW�GHSHQGV�RQ�WKH�QXPEHU�RI�FKLOGUHQ�,Q�RUGHU�WR�IDFLOLWDWH�WKH�DGPLQLVWUDWLRQ�RI�DSSOLFDWLRQV�IRU�WKH�VXEVLG\�E\�WKHPXQLFLSDO�DXWKRULWLHV��KH�PLQLVWU\�SURYLGHV�DQ�DQQXDO�KDQGERRN��7KH�KDQGERRNFRQWDLQV�GHWDLOHG�LQVWUXFWLRQV�IRU�WKH�GHWHUPLQDWLRQ�RI�WKH�UHOHYDQW�LQFRPH�OHYHO�DQGWDEOHV�WKDW�UHODWH�WKDW�OHYHO�WR�WKH�QRUPDWLYH�UHQW�IRU�HDFK�RI�WKH�IRXU�JURXSV�
7KH�'XWFK�KRXVLQJ�QHHGV�VXUYH\��:%2�0RVW�RI�WKH�UHVHDUFK�RQ�WDNH�XS�RI�WKH�,+6�PDNHV�XVH�RI�WKH�'XWFK�:RQLQJ�%HKRHIWHQ2QGHU]RHN�� KRXVLQJ�QHHGV�VXUYH\��WR�ZKLFK�ZH�ZLOO�RIWHQ�UHIHU�E\�PHDQV�RI�LWVDEEUHYLDWLRQ�LQ�'XWFK�DV�:%2��7KH�:%2�LV�D�ODUJH�VXUYH\�WKDW�LV�FDUULHG�RXW�HYHU\IRXU�\HDUV�DQG�SURYLGHV�LQIRUPDWLRQ�DERXW�LQFRPH�OHYHO��KRXVHKROG�FRPSRVLWLRQ�KRXVLQJ�VLWXDWLRQ�DQG�UHODWHG�LVVXHV�RI�WKRXVDQGV�RI�'XWFK�KRXVHKROGV��,Q�WKLV�SDSHUZH�XVH�WKH������YHUVLRQ�RI�WKH�VXUYH\�ZKLFK�KDV�PRUH�WKDQ���������UHVSRQGHQWV�(DUOLHU�YHUVLRQV�RI�WKH�:%2�ZHUH�XVHG�LQ�RWKHU�UHVHDUFK��%HORZ�D�EULHI�GHVFULSWLRQ�LVSURYLGHG�RI�WKH�LQIRUPDWLRQ�WKDW�LV�UHOHYDQW�IRU�WKH�VLPXODWLRQ�RI�HQWLWOHPHQW�WR�WKH,+6�DQG�WKH�LPSOLHG�YDOXH�RI�WKH�EHQHILW��:H�UHVWULFW�DWWHQWLRQ�WR�UHQWLQJ�KRXVHKROGV�:%2�UHVSRQGHQWV�DUH�DVNHG�WR�UHSRUW�WKH�UHQW�WKH\�SD\��ZKHWKHU�WKH\�UHFHLYH�,+6�DQGLI�VR��ZKLFK�DPRXQW��7KH\�DUH�DOVR�DVNHG�WR�UHSRUW�WKHLU�LQFRPH�DQG�LI�WKH\�KDYH�DSDUWQHU��KLV�RU�KHU�LQFRPH��2WKHU�TXHVWLRQV�UHIHU�WR�KRXVHKROG�FRPSRVLWLRQ���)RU�WKHSXUSRVH�RI�VLPXODWLQJ�D�KRXVHKROG¶V�HQWLWOHPHQW�WR�,+6��LW�LV�LPSRUWDQW�WR�QRWH�WKDWQHLWKHU�UHQW��QRU�LQFRPH�QHHG�WR�EH�UHSRUWHG�GLUHFWO\�E\�WKH�UHVSRQGHQW�LQ�WKH�VDPHZD\�DV�WKLV�VKRXOG�EH�GRQH�RQ�DQ�DSSOLFDWLRQ�IRUP�IRU�,+6��5HQW�DV�UHSRUWHG�E\�WKHUHVSRQGHQW�PD\�LQFOXGH�FRVWV�IRU�KHDWLQJ��ZDWHU�DQG�HOHFWULFLW\�DV�ZHOO�DV�RWKHUVHUYLFHV�SURYLGHG�E\�WKH�RZQHU�RI�WKH�KRXVH��5HQW�PD\�DOVR�EH�UHSRUWHG�DV�ZKDWUHPDLQV�WR�EH�SDLG�DIWHU�WKH�KRXVLQJ�EHQHILW�LV�WDNHQ�LQWR�DFFRXQW�� $GGLWLRQDOTXHVWLRQV�DUH�LQFOXGHG�LQ�WKH�TXHVWLRQQDLUH�LQ�RUGHU�WR�FRUUHFW�IRU�WKHVH�LVVXHV�DV�PXFKDV�SRVVLEOH��,I�D�UHVSRQGHQW�LQGLFDWHV�WKDW�UHQW�DV�UHSRUWHG�E\�KLP�RU�KHU�FRQWDLQV�VXFKHOHPHQWV��EXW�GRHV�QRW�NQRZ�WKH�H[DFW�DPRXQWV�RI�PRQH\�LQYROYHG��HVWLPDWHV�FRQVWUXFWHG�E\�6WDWLVWLFV�1HWKHUODQGV��DUH�XVHG�WR�PDNH�FRUUHFWLRQV�:LWK�UHVSHFW�WR�LQFRPH��PRVW�UHVSRQGHQWV�LQGLFDWH�WKH�DPRXQW�RI�PRQH\�WKH\�UHFHLYHIURP�WKHLU�HPSOR\HU��L�H��WKHLU�QHW�PRQWKO\�LQFRPH��+RZHYHU��WKLV�LQFRPH�LV�GLIIHUHQW
LQFUHDVHV�DUH�VXEMHFW�WR�UHQW�FRQWURO��5HQW�LQFUHDVHV�WKDW�H[FHHG�D�SHUFHQWDJH�LQGLFDWHG�E\�WKHJRYHUQPHQW�VKRXOG�PRWLYDWH�WKHLU�SURSRVDO�DQG�PD\�QRW�EH�DOORZHG�WR�GR�VR�� 6RPHWLPHV�WKLV�LV�ZKDW�WKH�KRXVHKROGV�SD\V�WR�WKH�RZQHU�RI�WKH�KRXVH��7KH�KRXVLQJ�EHQHILW�LV�WKHQWUDQVIHUUHG�GLUHFWO\�WR�WKH�RZQHU�RI�WKH�KRXVH�
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IURP�WD[DEOH�LQFRPH�DQG�LW�LV�QRW�DOZD\V�VWUDLJKWIRUZDUG�WR�FRPSXWH�RQH�IURP�WKHRWKHU��7KH�'XWFK�LQFRPH�WD[�V\VWHP�LV�FRPSOLFDWHG��DQG�KDV�VSHFLDO�IHDWXUHV�UHODWLQJ�IRU�LQVWDQFH��WR�GXDO�HDUQHUV��$GGLWLRQDO�TXHVWLRQV�DUH�DVNHG�LQ�RUGHU�WR�PDNH�WKHFRPSXWDWLRQV�RI�WD[DEOH�KRXVHKROG�LQFRPH�UHOLDEOH��EXW�DOVR�KHUH�6WDWLVWLFV1HWKHUODQGV�PDNHV�LPSXWDWLRQV�LQ�RUGHU�WR�DUULYH�DW�WKH�ILJXUHV�WKDW�DUH�UHSRUWHG�LQ�WKHGDWD�WKDW�DUH�PDGH�DYDLODEOH�IRU�UHVHDUFK�VXFK�DV�UHSRUWHG�LQ�WKLV�SDSHU�
,PSOLFDWLRQV�IRU�VLPXODWHG�HQWLWOHPHQW�IRU�,+6,Q�RUGHU�WR�VLPXODWH�D�KRXVHKROG¶V�HQWLWOHPHQW�IRU�,+6��RQH�PD\�XVH�WKH�LQIRUPDWLRQDERXW�WD[DEOH�LQFRPH�DQG�KRXVHKROG�FRPSRVLWLRQ�IURP�:%2�DQG�LI�LQFRPH�GRHV�QRWH[FHHG�WKH�PD[LPXP�LQFRPH�OHYHO�IRU�ZKLFK�HQWLWOHPHQW�LV�SRVVLEOH��UHDG�WKH�LPSOLHGQRUPDWLYH�UHQW�IURP�WKH�WDEOH�RI�WKH�UHOHYDQW�KRXVHKROG�JURXS��,I�WKH�DFWXDO��FRUUHFWHG�UHQW�UHSRUWHG�LQ�WKH�:%2�H[FHHGV�WKH�QRUPDWLYH�UHQW��D�KRXVHKROG�LV�HQWLWOHG�SURYLGHG�WKH�UHQW�GRHV�QRW�H[FHHG�D�PD[LPXP�OHYHO��$�UHODWLYHO\�VLPSOH�FRPSXWDWLRQUHYHDOV�WKH�YDOXH�RI�WKH�EHQHILW��7KLV�LV�D�VWUDLJKWIRUZDUG�SURFHGXUH�$�FRPSOLFDWLRQ�RFFXUV�EHFDXVH�RI�WKH�WLPLQJ�RI�WKH�GDWD�FROOHFWLRQ�IRU�:%2����7KLVWRRN�SODFH�GXULQJ�WKH�ZKROH�\HDU��ZKHUHDV�WKH�UXOHV�DFFRUGLQJ�WR�ZKLFK�WKH�,+6�LVGHWHUPLQHG�FKDQJH�DW�-XO\����6LQFH�ZH�DUH�XQDEOH�WR�LGHQWLI\�WKH�GDWD�DW�ZKLFK�WKHLQWHUYLHZ�WRRN�SODFH��ZH�FDQQRW�EH�VXUH�ZKHWKHU�ZH�VKRXOG�VLPXODWH�HQWLWOHPHQW�RQWKH�EDVLV�RI�WKH�UXOHV�WKDW�ZHUH�XVHG�RQ�WKH�SHULRG�-XO\������-XQH������RU�-XO\������-XQH�������:H�IROORZHG�FXUUHQW�SUDFWLFH�DW�WKH�'XWFK�PLQLVWU\�RI�KRXVLQJ�DQG�XVHGWKH�UXOHV�RI���������6RPH�VLPXODWLRQ�HUURU�LV�XQDYRLGDEO\�FDXVHG�E\�WKLV�XQFHUWDLQW\�+RZHYHU��VLQFH�WKH�FKDQJHV�RI�WKH�UXOHV�DUH�PDLQO\�DGMXVWPHQWV�IRU�LQIODWLRQ��WKLVHUURU�VKRXOG�EH�H[SHFWHG�WR�EH�VPDOO�6LPXODWLRQ�UHVXOWV�DUH�RI�FRXUVH�SURQH�WR�RWKHU�VRXUFHV�RI�HUURU�DV�ZHOO��$Q�LPSRUWDQWVKRUWFRPLQJ�RI�WKH�SURFHGXUH�VNHWFKHG�DERYH�LV�WKDW�LW�GRHV�QRW�XVH�LQIRUPDWLRQ�DERXWKRXVHKROG�ZHDOWK��,I�WKLV�YDULDEOH�H[FHHGV�D�JURXS�VSHFLILF�WKUHVKROG��QR�VXEVLG\�FDQEH�FODLPHG��6LQFH�WKH�:%2�FRQWDLQV�QR�LQIRUPDWLRQ�DERXW�KRXVHKROG�ZHDOWK��QRFRUUHFWLRQ�FDQ�EH�PDGH�2WKHU�REYLRXV�FDXVHV�RI�VLPXODWLRQ�HUURUV�DUH�FKDQJHV�LQ�UHQW��KRXVHKROG�FRPSRVLWLRQDQG�LQFRPH��,Q�RUGHU�WR�DYRLG�WKHP��DWWHQWLRQ�PD\�EH�UHVWULFWHG�WR�KRXVHKROGV�WKDWUHSRUWHG�QRW�WR�KDYH�PRYHG� LQ�WKH�SHULRG�RI��VD\��RQH�\HDU�SUHFHGLQJ�WKH�:%2�LQWHUYLHZ��,W�LV�SRVVLEOH�WR�GR�VR�RQ�WKH�EDVLV�RI�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�:%2�,GHDOO\��RQH�ZRXOG�DOVR�H[FOXGH�KRXVHKROGV�ZKR�KDYH�H[SHULHQFHG�FKDQJHV�LQ�LQFRPH�DQG�KRXVHKROG�FRPSRVLWLRQ��EXW�KHUH�:%2�GRHV�SURYLGH�QR�LQIRUPDWLRQ��5HSRUWLQJ�HUURUV�DQG�HUURUV�PDGH�LQ�WKH�HVWLPDWLRQ�RI�FRPSRQHQWV�IRU�ZKLFKUHVSRQGHQWV�GLG�SURYLGH�LQVXIILFLHQW�LQIRUPDWLRQ�DUH�DQRWKHU�VRXUFH�RI�VLPXODWLRQHUURUV��2QH�H[SHFWV�WKDW��DOVR�LQ�WKLV�UHVSHFW��HUURUV�LQ�UHSRUWHG�LQFRPH�DUH�WKH�PRVWLPSRUWDQW�RQHV��,Q�PDQ\�FDVHV�KRXVHKROGV�NQRZ�H[DFW�ZKDW�WKH\�SD\�IRU�KHDWLQJ�HWFHWHUD�DQG�WKHUH�LV�QR�UHSRUWLQJ�HUURU�DW�DOO��,Q�PRVW�RWKHU�FDVHV�UHOLDEOH�HVWLPDWHV�FDQEH�PDGH�RQ�WKH�EDVLV�RI�KRXVHKROG�DQG�KRXVLQJ�FKDUDFWHULVWLFV�WKDW�DUH�UHSRUWHG�LQ:%2��2Q�WKH�RWKHU�KDQG��WKH�UHODWLRQ�EHWZHHQ�UHSRUWHG�QHW�LQFRPH�RI�D�UHVSRQGHQWDQG�WD[DEOH�KRXVHKROG�LQFRPH�LV�QRW�D�VWUDLJKWIRUZDUG�RQH��,W�LV�FRPSOLFDWHG�E\�EHLQJGHSHQGHQW�RQ�KRXVHKROG�VSHFLILF�YDULDEOHV�WKDW�DUH�QRW�UHSRUWHG�LQ�:%2��VXFK�DV�WKHSUHVHQFH�RI�RWKHU�LQFRPH�
� %HFDXVH�RI�UHQW�FRQWURO��KRXVHKROGV�GR�QHYHU�KDYH�WR�DFFHSW�ODUJH�FKDQJHV�LQ�UHQW�IRU�D�GZHOOLQJ�LQZKLFK�WKH\�UHVLGH�� (DUOLHU�YHUVLRQV�RI�:%2�SURYLGHG�LQIRUPDWLRQ�DERXW�FKDQJHV�LQ�WKH�KRXVHKROG�FRPSRVLWLRQ�SULRU�WRWKH�LQWHUYLHZ��EXW�WKH������GRHV�QRW�
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)LQDOO\��ZH�KDYH�WR�UHPHPEHU�WKDW�DSSOLFDWLRQV�IRU�,+6�DUH�DV�D�UXOH�JUDQWHG�RQ�WKHEDVLV�RI�LQIRUPDWLRQ�DERXW�WD[DEOH�LQFRPH�LQ�WKH�\HDU�SUHFHGLQJ�WKH�:%2�LQWHUYLHZ�,I�WKLV�LQWHUYLHZ�WRRN�SODFH�LQ�WKH�ILUVW�KDOI�RI�������WKH�VXEVLG\�UHFHLYHG�E\�WKHQ�ZDVJUDQWHG�RQ�WKH�EDVLV�RI�DQ�DSSOLFDWLRQ�IRUP�ILOOHG�LQ�WKH�ILUVW�KDOI�RI������DSSUR[LPDWHO\�D�\HDU�HDUOLHU��,Q�WKH�DSSOLFDWLRQ�IRUP��WD[DEOH�LQFRPH�IRU������KDG�WREH�UHSRUWHG��7KLV�LPSOLHV�WKDW�FKDQJHV�LQ�LQFRPH�WKDW�RFFXUUHG�WZR�\HDUV�EHIRUH�WKH:%2�LQWHUYLHZ�PLJKW�FDXVH�D�GLVFUHSDQF\�EHWZHHQ�WKH�DFWXDO�DQG�WKH�VLPXODWHGHQWLWOHPHQW�RI�D�KRXVHKROG��7KH�IROORZLQJ�FRQFOXVLRQV�HPHUJH�IURP�WKH�GLVFXVVLRQ�DERYH�� VLPXODWLRQV�EDVHG�RQ�:%2�GDWD�DUH�XQDEOH�WR�LQFRUSRUDWH�WKH�ZHDOWK�FRQVWUDLQW� VLPXODWLRQ�HUURUV�FDXVHG�E\�UHFHQW�FKDQJHV�LQ�KRXVHKROG�FRPSRVLWLRQ�RU�UHQWDVVRFLDWHG�ZLWK�PRYLQJ�KRXVH�FDQ�EH�DYRLGHG�E\�UHVWULFWLQJ�DWWHQWLRQ�WRKRXVHKROGV�ZKR�UHSRUWHG�KDYH�DUULYHG�LQ�WKHLU�FXUUHQW�KRXVH�EHIRUH��VD\�������� UHSRUWLQJ�HUURUV�LQ�UHQW�VHHP�WR�EH�RI�PLQRU�LPSRUWDQFH� UHSRUWLQJ�HUURUV�LQ�LQFRPH�VHHP�WR�EH�RI�PDMRU�LPSRUWDQFH��DW�OHDVW�LQ�D�UHODWLYHVHQVH��EHFDXVH��L��UHVSRQGHQWV�ZLOO�XVXDOO\�UHSRUW�WKHLU�QHW�LQFRPH��IURP�ZKLFK�LWLV�QRW�VWUDLJKWIRUZDUG�WR�GHGXFH�KRXVHKROG�LQFRPH�DQG��LL��WKH�DFWXDO�HQWLWOHPHQWIRU�,+6�GHSHQGV�QRW�RQ�DFWXDO�LQFRPH��EXW�RQ�WD[DEOH�KRXVHKROG�LQFRPH�LQ������ZKHQ�WKH�:%2�LQWHUYLHZ�WRRN�SODFH�EHIRUH�-XO\����������7KHVH�FRQFOXVLRQV�LGHQWLI\�WD[DEOH�KRXVHKROG�LQFRPH�DV�WKH�PDLQ�GHWHUPLQDQW�RIVLPXODWLRQ�HUURUV�
'HULYLQJ�WKH�UHOHYDQW�LQFRPH�OHYHO�IRU�HQWLWOHPHQW�IURP�:%2%HIRUH�FRQFOXGLQJ�WKLV�VHFWLRQ��ZH�VKRXOG�QRWH�RQH�RWKHU�IHDWXUH�RI�WKH�,+6�DQG�WKHLQIRUPDWLRQ�FRQWDLQHG�LQ�:%2��,I�ZH�KDYH�LQIRUPDWLRQ�DERXW�KRXVHKROG�FRPSRVLWLRQ�UHQW�DQG�WKH�,+6�DFWXDOO\�UHFHLYHG�E\�WKH�KRXVHKROG��ZH�FDQ�FRPSXWH�IURP�WKLVLQIRUPDWLRQ�WKH�WD[DEOH�KRXVHKROG�LQFRPH�WKDW�ZRXOG�KDYH�JLYHQ�ULVH�WR�WKLVFRPELQDWLRQ�RI�YDULDEOHV��7KH�SURFHGXUH�LV�DV�IROORZV��:H�NQRZ�WKH�UXOHV�DFFRUGLQJWR�ZKLFK�WKH�YDOXH�RI�WKH�,+6�LV�GHWHUPLQHG�IURP�WKH�GLIIHUHQFH�EHWZHHQ�DFWXDO�UHQWDQG�QRUPDWLYH�UHQW��8VLQJ�WKHVH�UXOHV��ZH�FDQ�GHGXFH�WKH�KRXVHKROG¶V�QRUPDWLYH�UHQWIURP�WKH�DFWXDO�UHQW�DQG�WKH�KRXVLQJ�EHQHILW��7KH�WDEOHV�WKDW�UHODWH�WKH�QRUPDWLYH�UHQWWR�LQFRPH�OHYHOV�IRU�HDFK�RI�WKH�IRXU�JURXSV�UHOHYDQW�IRU�,+6�WKHQ�DOORZ�XV�WRGHWHUPLQH�WKH�OHYHO�RI�WD[DEOH�LQFRPH�RI�WKLV�KRXVHKROG�6LQFH�WKH�WDEOHV�WR�EH�XVHG�JLYH�QRUPDWLYH�UHQWV�IRU�KRXVHKROG�LQFRPHV�LQ�SDUWLFXODULQWHUYDOV��WKLV�SURFHGXUH�GRHV�QRW�UHVXOW�LQ�H[DFW�ILJXUHV��+RZHYHU��WKH�LQWHUYDOV�DUH�LQDOO�EXW�RQH�FDVH�UHODWLYHO\�VPDOO��'IO�������IRU�ORZ�LQFRPHV�DQG�'IO������IRU�KLJKHULQFRPHV��7KH�VLQJOH�H[FHSWLRQ�FRQFHUQV�KRXVHKROGV�ZLWK�DQ�LQFRPH�WKDW�LV�DW�RU�EHORZWKH�VRFLDO�PLQLPXP�LQFRPH�UHOHYDQW�IRU�WKLV�JURXS��L�H��WKH�LQFRPH�OHYHO�WKDW�LVUHJDUGHG�DV�WKH�DEVROXWH�PLQLPXP�LQ�WKH�'XWFK�ZHOIDUH�VWDWH��+RXVHKROGV�XVXDOO\�FDQFODLP�FRPSHQVDWLRQ�XS�WR�WKLV�LQFRPH�OHYHO��)RU�ODWHU�UHIHUHQFH�ZH�FDOO�WKH�LQFRPHFRPSXWHG�LQ�WKLV�ZD\�WKH�,+6�LQFRPH��LQ�RUGHU�WR�GLVWLQJXLVK�LW�IURP�WD[DEOHKRXVHKROG�LQFRPH�DV�UHSRUWHG�LQ�:%2��:H�UHIHU�WR�WKH�ODWWHU�DV�:%2�LQFRPH�,W�PXVW�EH�QRWHG�WKDW�WKLV�SURFHGXUH�DVVXPHV�WKDW�WKH�LQIRUPDWLRQ�DERXW�KRXVHKROGFKDUDFWHULVWLFV��UHQW�DQG�,+6�UHFHLYHG�LV�FRUUHFW�DQG�WKDW�DQ\�HUURUV�LQ�WKHVH�YDULDEOHV
� &RQVLGHU�IRU�LQVWDQFH��VRPHRQH�ZKR�KDV�EHHQ�XQHPSOR\HG�GXULQJ�WKH�ILUVW�PRQWKV�RI��������EXW�WKHQIRXQG�D�MRE��,I�KH�KDG�EHHQ�HPSOR\HG�GXULQJ�WKH�ZKROH�\HDU�������KH�ZRXOG�QRW�EH�HQWLWOHG�WR�,+6�+RZHYHU��WKH�XQHPSOR\PHQW�LQ�WKH�EHJLQQLQJ�RI�WKH�\HDU�PLJKW�OHDYH�WKH�QRUPDWLYH�UHQW�FRPSXWHG�RQWKH�EDVLV�RI�DFWXDO�WRWDO�\HDUO\�EHORZ�WKH�DFWXDO�RQH��2XU�VLPXODWLRQ�ZRXOG�LQGLFDWH�WKDW�WKLV�SHUVRQ�LVQRW�HQWLWOHG�LI�KH�KDV�WKH�VDPH�LQFRPH�LQ������DV�KH�KDG�LQ������DIWHU�EHFRPLQJ�HPSOR\HG��EXW�LQ�IDFWKH�LV�
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OHDG�WR�HUURUV�LQ�WKH�FRPSXWHG�LQFRPH��0RUHRYHU��LW�DVVXPHV�WKDW�WKH�FRUUHFW�UXOHV�IRUGHWHUPLQLQJ�WKH�YDOXH�RI�WKH�EHQHILW�IURP�LQIRUPDWLRQ�DERXW�UHQW��LQFRPH�DQGKRXVHKROG�FRPSRVLWLRQ�DUH�XVHG��%HFDXVH�RI�WKH�XQFHUWDLQW\�FRQFHUQLQJ�WKH�H[DFW�GDWHRI�WKH�LQWHUYLHZ�DQG�WKH�OLPLWHG�FKDQJH�LQ�WKHVH�UXOHV�WKDW�RFFXUUHG�DW�-XO\���������WKLV�DVVXPSWLRQ�LV�QRW�FRPSOHWHO\�YDOLG�
��0HDVXULQJ�WKH�WDNH�XS�RI�WKH�KRXVLQJ�EHQHILW,Q�WKLV�VHFWLRQ�WKH�UHVXOWV�RI�VLPXODWLQJ�WKH�HQWLWOHPHQW�WR�,+6�DQG�FRPSDULQJ�WKHPZLWK�UHSRUWHG�UHFHLSW�RI�WKH�EHQHILW�DUH�GLVFXVVHG��0RVW�RI�WKH�UHOHYDQW�LQIRUPDWLRQ�LVFRQWDLQHG�LQ�7DEOH����7KH�VLPXODWLRQ�UHIHUV�WR�DOO�UHQWLQJ�KRXVHKROGV�FRQWDLQHG�LQ�WKH:%2�RI�������:H�KDYH�OHIW�RXW�WKRVH�REVHUYDWLRQV�IRU�ZKLFK��L��LQVXIILFLHQWLQIRUPDWLRQ�ZDV�SURYLGHG�WR�GHWHUPLQH�WKH�JURXS�WR�ZKLFK�WKH�KRXVHKROG�EHORQJV��LL�LQFRPH�ZDV�QRW�UHOLDEO\�UHSRUWHG�DFFRUGLQJ�WR�WKH�VXSSOLHU�RI�WKH�VXUYH\� �LLL��QR�UHQWZDV�UHSRUWHG��7KH�ILJXUHV�LQ�WKH�WDEOH�UHIHU�WR�UHVSRQGHQWV�LQ�:%2�����7KHLU�QXPEHUVDUH�QRW�ZHLJKWHG��%HFDXVH�VRPH�SDUWV�RI�WKH�1HWKHUODQGV�DUH�RYHU�VDPSOHG��WKHSDWWHUQV�WKDW�HPHUJH�IURP�WKH�WDEOH�DUH�QRW�QHFHVVDULO\�UHSUHVHQWDWLYH�IRU�WKH1HWKHUODQGV�DV�D�ZKROH�5RZ���RI�7DEOH���JLYHV�WKH�WRWDO�QXPEHU�RI�:%2�UHVSRQGHQWV�EHORQJLQJ�WR�HDFK�RIWKH�IRXU�KRXVHKROG�JURXSV�WKDW�DUH�GLVWLQJXLVKHG�LQ�WKH�,+6�UXOHV��*URXS���LV�WKHODUJHVW�RI�WKHVH�ZLWK�PRUH�WKDQ��������UHVSRQGHQWV�LQ�WKH�:%2�¶���EHORQJLQJ�WR�LW�(DUOLHU�VWXGLHV�RI�WKH�WDNH�XS�RI�,+6�KDYH�XVXDOO\�UHVWULFWHG�DWWHQWLRQ�WR�WKLV�JURXS�7KH�VHFRQG�URZ�RI�WKH�WDEOH�JLYHV�WKH�QXPEHUV�RI�KRXVHKROGV�WKDW�UHSRUW�WR�KDYHDUULYHG�LQ�WKHLU�FXUUHQW�KRXVH�LQ������DQG�������6LQFH�VXFK�PRYHV�DUH�XVXDOO\DVVRFLDWHG�ZLWK�FKDQJHV�LQ�UHQW�DQG�KRXVHKROG�FRPSRVLWLRQ��LQFOXGLQJ�WKHVHREVHUYDWLRQV�ZRXOG�SUREDEO\�PDNH�WKH�DQDO\VLV�OHVV�DFFXUDWH�7KH�WKLUG�URZ�RI�WDEOH���VKRZV�WKDW��DFFRUGLQJ�WR�RXU�VLPXODWLRQ��D�FRQVLGHUDEOHIUDFWLRQ�RI�WKH�UHPDLQLQJ�KRXVHKROGV�LQ�HDFK�JURXS�LV�HQWLWOHG�WR�,+6��2QH�WKLUG�RI�WKHVLQJOHV��D�TXDUWHU�RI�WKH�RWKHU�KRXVHKROGV�DQG�DERXW�����RI�WKH�HOGHUO\�WKDW�OLYH�LQ�DUHQWHG�KRXVH�VKRXOG�EH�DEOH�WR�DSSO\�VXFFHVVIXOO\�IRU�WKH�EHQHILW�LI�RXU�VLPXODWLRQ�LVDFFXUDWH��5RZ���VKRZV�WKDW�PDQ\�RI�WKHVH�KRXVHKROGV�DFWXDOO\�GR�QRW�UHFHLYH�,+6�)RU�WKH�KRXVHKROGV�FRQVLVWLQJ�RI�PRUH�WKDQ�RQH�SHUVRQ��JURXSV���DQG����WKH�QRQ�WDNH�XS�LV�DSSDUHQWO\�PRUH�WKDQ������7KHVH�ILJXUHV�DUH�VRPHZKDW�KLJKHU�WKDQ�WKRVH�IRXQGLQ�RWKHU�VWXGLHV��7KHUH�DUH�VHYHUDO�SRVVLEOH�UHDVRQV�IRU�WKLV�UHVXOW��2YHU�VDPSOLQJ�PD\KDYH�EHHQ�FRQFHQWUDWHG�LQ�UHJLRQV�ZKHUH�WDNH�XS�LV�ORZHU�WKDQ�RQ�DYHUDJH�� )RU�DQXPEHU�RI�WKH�DSSDUHQWO\�HQWLWOHG�KRXVHKROGV�DQ�DSSOLFDWLRQ�IRU�WKH�EHQHILW�LV�VWLOOXQGHU�FRQVLGHUDWLRQ��URZ�����DQG�IRU�RWKHUV�DQ�DSSOLFDWLRQ�ZDV�UHIXVHG��URZ����7KH�UDWLR�RI��D��KRXVHKROGV�ZLWK�UHIXVHG�DSSOLFDWLRQV�DQG��E��WKH�QXPEHU�RI�DSSDUHQWO\HQWLWOHG�KRXVHKROGV�ZKR�GR�QRW�UHSRUW�WR�KDYH�DQ�DSSOLFDWLRQ�WKDW�LV�VWLOO�XQGHUFRQVLGHUDWLRQ�LV�EHWZHHQ����DQG������7KLV�LQGLFDWHV�VXEVWDQWLDO�VLPXODWLRQ�HUURU�RUVXEVWDQWLDO�HUURUV�LQ�WKH�ZD\�WKH�EHQHILW�LV�JUDQWHG��2I�WKHVH�WZR�SRVVLELOLWLHV��WKHIRUPHU�LV�WKH�PRVW�SUREDEOH�RQH��,W�PD\��PRUHRYHU��EH�QRWHG�WKDW�VRPH�KRXVHKROGVZKR�GLG�QRW�DSSO\�IRU�WKH�VXEVLG\�SHUFHLYHG�WKH�SUREDELOLW\�RI�EHLQJ�JUDQWHG�WKHEHQHILW�WR�EH�WRR�ORZ�WR�PDNH�DSSOLFDWLRQ�ZRUWKZKLOH�5RZ���VKRZV�WKH�PRQWKO\�YDOXH�RI�WKH�EHQHILW�WKDW��DFFRUGLQJ�WR�RXU�VLPXODWLRQ��FRXOGKDYH�EHHQ�UHFHLYHG�E\�WKH�KRXVHKROGV�WKDW�GLG�QRW�WDNH�XS�WKH�EHQHILW��7KLV�YDOXH�LV�IRU�WKUHH�RI�WKH�IRXU�JURXSV��ORZHU�WKDQ�WKH�DYHUDJH�DPRXQW�UHFHLYHG�E\�WKRVH�ZKR
� 7KLV�LV�LQGLFDWHG�E\�D�YDULDEOH�FRQVWUXFWHG�E\�6WDWLVWLFV�1HWKHUODQGV�� )RU�LQVWDQFH��LQ�WKH�ODUJHU�FLWLHV�SULYDWH�UHQWLQJ�LV�PRUH�FRPPRQ�WKDQ�HOVHZKHUH�LQ�WKH�1HWKHUODQGVDQG�UHQWLQJ�IURP�D�SULYDWH�SHUVRQ�LV�NQRZQ�WR�EH�DVVRFLDWHG�ZLWK�D�ORZHU�WDNH�XS�RI�WKH�EHQHILW��VHHEHORZ��
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KDYH�VXFFHVVIXOO\�DSSOLHG�IRU�WKH�EHQHILW��URZ�����7KLV�UHVXOW��ZKLFK�LV�RIWHQ�REVHUYHGLQ�VLPXODWLRQV�RI�WKLV�W\SH��LV�FRQVLVWHQW�ZLWK�WKH�YLHZ�WKDW�QRQ�WDNH�XS�LV�FDXVHG�E\�VRPH�NLQG�RI��SDUWLFLSDWLRQ�FRVWV��7KH�EHQHILWV�WR�EH�H[SHFWHG�IURP�FODLPLQJ�WKHVXEVLG\�VKRXOG�H[FHHG�WKH�FRVW�DVVRFLDWHG�ZLWK�LW�EHIRUH�D�UDWLRQDO�LQGLYLGXDO�ZLOO�GRVR��,Q�RUGHU�WR�DVVHVV�WKH�YDOLGLW\�RI�WKLV�LQWHUSUHWDWLRQ�IRU�WKH�GDWD�DW�KDQG��ZH�KDYHOLVWHG�WKH�WDNH�XS�UDWHV�IRU�VRPH�LQWHUYDOV�RI�WKH�DFWXDO��IRU�KRXVHKROGV�UHFHLYLQJ�WKHEHQHILW��RU�VLPXODWHG��IRU�KRXVHKROGV�QRW�UHFHLYLQJ��EHQHILW��7KH�UHVXOWV�DUH�VKRZQ�LQ7DEOH����7KLV�WDEOH�VKRZV�WKDW��H[FHSW�IRU�JURXS����7DNH�XS�UDWHV�GR�QRW�LQFUHDVH�ZLWKWKH�DPRXQW�RI�WKH�EHQHILW�WKDW�PLJKW�EH�FODLPHG�5RZV�������SURYLGH�LQIRUPDWLRQ�DERXW�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�VLPXODWHG�YDOXH�RIWKH�EHQHILW�DQG�WKDW�UHSRUWHG�E\�WKH�:%2�UHVSRQGHQWV��2QH�VKRXOG��RI�FRXUVH��QRWH[SHFW�D�FRPSOHWH�FRUUHVSRQGHQFH�EHWZHHQ�VLPXODWLRQ�UHVXOWV�DQG�DFWXDO�ILJXUHV��GXHWR�UHSRUWLQJ�HUURUV�LQ�LQFRPH�DQG�UHQW��,I�WKH�VLPXODWLRQ�LV�DFFXUDWH��VXFK�HUURUV�VKRXOGLQ�JHQHUDO�EH�H[SHFWHG�WR�EH�VPDOO��+RZHYHU��LI�ZH�LQWHUSUHW�VPDOO�WR�PHDQ�µOHVV�WKDQ��¶�LQ�HLWKHU�GLUHFWLRQ��ZH�ILQG�WKDW�IRU�WKH�PDMRULW\�RI�WKH�KRXVHKROGV�ZKR�UHFHLYH,+6�WKH�HUURUV�DUH�ODUJH��7KHUH�VHHP�WR�EH�HVSHFLDOO\�PDQ\�KRXVHKROGV�WKDW�UHFHLYHPRUH�WKDQ����OHVV�WKDQ�WKH�DPRXQW�WR�ZKLFK�WKH\�DUH�HQWLWOHG�(DUOLHU�VWXGLHV�RQ�WKH�WDNH�XS�RI�,+6�KDYH�DOVR�QRWHG�WKDW�D�ODUJH�IUDFWLRQ�RI�WKHKRXVHKROGV�WKDW�UHFHLYH�,+6��UHFHLYH�FRQVLGHUDEO\�OHVV�WKDQ�WKH�VLPXODWHG�DPRXQW�DQGDWWULEXWHG�WKLV�WR�SDUWLDO�WDNH�XS��VHH��IRU�LQVWDQFH��9URRPDQ�DQG�$VVHOEHUJKV���������3DUWLDO�WDNH�XS�PD\�EH�FDXVHG�E\�UHOXFWDQFH�RI�DSSOLFDQWV�WR�UHYHDO�WKHLU�ORZ�LQFRPHWR�WKHLU�VRFLDO�HQYLURQPHQW�E\�FODLPLQJ�WKH�FRPSOHWH�VXEVLG\�WR�ZKLFK�WKH\�DUHHQWLWOHG��7KH\�PLJKW�LQVWHDG�FODLP�D�ORZHU�VXEVLG\�LQ�RUGHU�WR�DYRLG�WKH�VWLJPDDVVRFLDWHG�ZLWK�WKHLU�DFWXDO�ORZ�LQFRPH��VHH�0RIILW���������,W�VHHPV�OLNHO\��KRZHYHU�WKDW�PRVW�RI�WKH�VWLJPD�DVVRFLDWHG�ZLWK�UHFHLYLQJ�,+6��LI�LW�H[LVWV��LV�DVVRFLDWHG�ZLWKFODLPLQJ��DQG�SRVVLEO\�UHFHLYLQJ��WKH�VXEVLG\�DW�DOO��DQG�LV�PRUH�RU�OHVV�LQGHSHQGHQWRI�WKH�DPRXQW�RI�WKH�EHQHILW�WKDW�FDQ�EH�FODLPHG��7KH�VWDQGDUG�SURFHGXUH�IRU�FODLPLQJ,+6�UHTXLUHV�WKDW�WKH�DSSOLFDQW�UHYHDOV�KLV�RU�KHU�LQFRPH��UHQW�DQG�KRXVHKROGFRPSRVLWLRQ��&ODLPLQJ�D�EHQHILW�WKDW�LV�VPDOOHU�WKDQ�WKH�RQH�WR�ZKLFK�WKH�DSSOLFDQW�LVHQWLWOHG�UHTXLUHV�KLP�RU�KHU�WR�SURYLGH�IDOVH�LQIRUPDWLRQ��'RLQJ�VR�LV�SURKLELWHG�2Q�WKH�EDVLV�RI�WKH�GLVFXVVLRQ�RIIHUHG�LQ�WKH�SUHYLRXV�VHFWLRQ��LW�VHHPV�PXFK�PRUHOLNHO\�WKDW�D�ODUJH�SDUW�RI�WKH�SDUWLDO�QRQ�WDNH�XS�LV�FDXVHG�E\�VLPXODWLRQ�HUURU�SUREDEO\�DVVRFLDWHG�ZLWK�GLIIHUHQFHV�EHWZHHQ�,+6�LQFRPH�DQG�:%2�LQFRPH��7KLVVXJJHVWLRQ�LV�VXSSRUWHG�E\�WKH�H[LVWHQFH�LI�D�ODUJH�QXPEHU�RI�KRXVHKROGV�IRU�ZKLFK�WKHVLPXODWHG�EHQHILW�LV�VPDOOHU WKDQ�WKH�UHSRUWHG�RQH��7KLV�IHDWXUH�RI�WKH�GDWD�FDQQRW�EHH[SODLQHG�E\�D�GHVLUH�WR�DYRLG�VWLJPD��+RZHYHU��VLPXODWLRQ�HUURU�RIIHUV�D�FRQYLQFLQJH[SODQDWLRQ��1RWH�DOVR�WKDW��DSDUW�IURP�VWLJPD�DQG�VLPXODWLRQ�HUURU��QR�RWKHU�H[SODQDWLRQ�IRU�FRPSOHWH��QRQ�WDNH�XS�VHHPV�WR�EH�DEOH�WR�H[SODLQ�SDUWLDO�QRQ�WDNH�XS�DV�ZHOO��3DUWLDOQRQ�WDNH�XS�FDQQRW�EH�H[SODLQHG�LQ�WHUPV�RI�ODFN�RI�NQRZOHGJH��VWLJPD�RU�SUREOHPVDVVRFLDWHG�ZLWK�ILOOLQJ�IRUPV��7KH�VLPSOH�UHDVRQ�LV�WKDW�KRXVHKROGV�WKDW��VXSSRVHGO\�XQGHU�XWLOL]H�WKHLU�HQWLWOHPHQW�WR�,+6�PXVW�KDYH�UHTXHVWHG�WKH�VXEVLG\��
� ,W�PD\�DOVR�EH�QRWHG�WKDW�D�V\PPHWULF�VLPXODWLRQ�HUURU�LQ�LQFRPH�JLYHV�ULVH�WR�D�V\PPHWULF�HUURUV�LQWKH�DPRXQW�RI�WKH�EHQHILW��,I�:%2�LQFRPH�LV�ORZHU�WKDQ�,+6�LQFRPH��WKLV�ZLOO�DOZD\V�OHDG�WR�DVLPXODWHG�EHQHILW�WKDW�H[FHHGV�WKH�DFWXDO�EHQHILW��+RZHYHU��LI�:%2�LQFRPH�LV�KLJKHU�WKDQ�,+6�LQFRPHWKH�VLPXODWHG�VXEVLG\�LV�WRR�ORZ��RU�WKH�VLPXODWLRQ�VXJJHVWV�WKDW�WKH�KRXVHKROG�LV�QRW�HQWLWOHG��7KHTXDGUDWLF�UHODWLRQ�EHWZHHQ�WKH�QRUPDWLYH�UHQW�DQG�LQFRPH�LQFUHDVHV�WKLV�DV\PPHWU\�� $Q�DOWHUQDWLYH�H[SODQDWLRQ�IRU�WKH�RYHU�XWLOL]DWLRQ�RI�,+6��VLPXODWHG�EHQHILWV�LV�VPDOOHU�WKDQ�UHSRUWHGEHQHILW��LV��RI�FRXUVH��IUDXG��+RZHYHU��LW�VHHPV�XQOLNHO\�WKDW�WKLV�ZRXOG�H[LVW�RQ�VXFK�D�ODUJH�VFDOH�DQGZRXOG�EH�UHIOHFWHG�LQ�WKH�ILJXUHV�UHSRUWHG�LQ�:%2�WR�VXFK�DQ�H[WHQW�
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7KH�ODVW�ILYH�URZV�RI�WKH�7DEOH�LQIRUP�XV�DERXW�WKH�KRXVHKROGV�WKDW�DUH��DFFRUGLQJ�WRRXU�VLPXODWLRQ��QRW�HQWLWOHG�WR�,+6��7KH�ODUJH�PDMRULW\�RI�WKHVH�KRXVHKROGV�GR�QRWUHFHLYH�WKH�EHQHILW��%HWZHHQ����DQG�����RI�WKHVH�QRQ�UHFHLYHUV�KDG�DSSOLHG�IRU�WKHEHQHILW��EXW�ZHUH�QRW�JUDQWHG�LW��6RPH�����RI�WKRVH�QRW�HQWLWOHG��EXW�D�ORZHU�IUDFWLRQRI�WKH�ODUJH�JURXS����GR�UHFHLYH�,+6��7KH�DYHUDJH�DPRXQW�UHFHLYHG�LV�VPDOOHU�WKDQ�WKDWIRU�WKH�HQWLWOHG�UHFHLYHUV�7KH�DQDO\VLV�SUHVHQWHG�DERYH�VWURQJO\�VXJJHVWV�WKDW�VLPXODWLRQ�HUURU�VKRXOG�SOD\�DPXFK�ODUJHU�UROH�LQ�WKH�H[SODQDWLRQ�RI�ILJXUHV�OLNH�WKRVH�SUHVHQWHG�LQ�7DEOH���WKDQ�ZDVXVXDOO\�UHFRJQL]HG�LQ�HDUOLHU�'XWFK�UHVHDUFK�RQ�QRQ�WDNH�XS�RI�WKH�KRXVLQJ�EHQHILW�7KH�PDLQ�UHDVRQV�IRU�GUDZLQJ�WKLV�FRQFOXVLRQ�DUH�WKH�LQIRUPDWLRQ�DERXW�UHIXVHGFODLPV��ZKLFK�ZDV�QRW�DYDLODEOH�LQ�HDUOLHU�YHUVLRQV�RI�:%2��DQG�WKH�IDFW�WKDW�DVXEVWDQWLDO�QXPEHU�RI�KRXVHKROGV�UHFHLYHG�D�ODUJHU�EHQHILW�WKDQ�ZDV�VXJJHVWHG�E\�RXUVLPXODWLRQ��7KH�ODWWHU�IDFW�FRXOG�KDYH�EHHQ�REVHUYHG�HDUOLHU��VHH�5RXZHQGDO��������6LPXODWLRQ�HUURU�OHDGV�WR�ELDV�LQ�WKH�FRQFOXVLRQV�DERXW�QRQ�WDNH�XS�LI�LW�LV�QRWUHFRJQL]HG��0RUHRYHU��LI�DQ�H[SODQDWRU\�DQDO\VLV�RI�WKH�VLPXODWHG�QRQ�WDNH�XS�LVJLYHQ��LWV�UHVXOWV�ZLOO�EH�ELDVHG�DV�ZHOO��7KLV�LVVXH�ZLOO�EH�GLVFXVVHG�IXUWKHU�LQ�WKH�QH[WVHFWLRQ�6RPH�RI�WKH�UHVXOWV�UHSRUWHG�DERYH�IRU�WKH�'XWFK�,+6�DUH�DOVR�IRXQG�LQ�RWKHU�VWXGLHV�,Q�RUGHU�WR�LOOXVWUDWH�WKLV�ZH�PDNH�D�FRPSDULVRQ�ZLWK�%OXQGHOO��)U\�DQG�:DONHU��������7KH\�DQDO\]H�WKH�WDNH�XS�RI�WKH�KRXVLQJ�VXEVLG\�LQ�WKH�8QLWHG�.LQJGRP�E\VLPXODWLQJ�WKH�HQWLWOHPHQW�WR�WKH�VXEVLG\�DQG�FRPSDULQJ�WKHLU�VLPXODWLRQ�UHVXOWV�ZLWKUHSRUWHG�UHFHLSWV��7KH�DXWKRUV�SD\�FRQVLGHUDEOH�DWWHQWLRQ�WR�WKH�DFFXUDF\�RI�WKHLUHQWLWOHPHQW�FRPSXWDWLRQV�DQG�WKLV�IDFLOLWDWHV�WKH�FRPSDULVRQ�ZLWK�WKH�GLVFXVVLRQ�RI�WKHSUHVHQW�VHFWLRQ��7KH\�FRPSDUH�VLPXODWHG�DQG�UHFHLYHG�EHQHILWV�DQG�REVHUYH�WKDW�WKHUHLV�µFRQVLGHUDEOH�YDULDWLRQ�DURXQG�WKH���R OLQH�¶�� 7KH\�QRWH�DV�RQH�SRVVLEOHH[SODQDWLRQ�WKH�IDFW�WKDW�WKH�KRXVLQJ�EHQHILW�LV�DZDUGHG�IRU�D�SHULRG�RI���PRQWKV�'XULQJ�VXFK�D�SHULRG�FKDQJHV�LQ�HQWLWOHPHQW�PLJKW�WDNH�SODFH�ZKLFK�OHDG�WRGLVFUHSDQFLHV�EHWZHHQ�VLPXODWHG�DQG�REVHUYHG�EHQHILWV��� 7KH\�DOVR�ILQG�WKDW�VRPH�RIWKH�SHRSOH�WKDW�DUH�QRW�HQWLWOHG�DFFRUGLQJ�WR�WKHLU�VLPXODWLRQ�GR�QHYHUWKHOHVV�UHFHLYH�DVXEVLG\��EXW�W\SLFDOO\�D�VPDOO�DPRXQW��7KHLU�GDWD�VHHP�WR�EH�PXFK�PRUH�IDYRUDEOH�WRWKH�DSSOLFDWLRQ�FRVW�K\SRWKHVLV�WKDQ�RXUV��,QIRUPDWLRQ�DERXW�UHIXVHG�DSSOLFDWLRQV�ZDVQRW�XVHG�LQ�WKHLU�VWXG\��SUHVXPDEO\�EHFDXVH�LW�ZDV�DEVHQW�LQ�WKH�GDWD��,Q�WKH�QH[WVHFWLRQ�ZH�ZLOO�VHH�KRZ�VXFK�LQIRUPDWLRQ�FDQ�LQIOXHQFH�WKH�UHVXOWV�RI�H[SODQDWRU\DQDO\VHV�$�JHQHUDO�GLVFXVVLRQ�RI�WKH�FRQVHTXHQFHV�RI�LQFRPSOHWH�LQIRUPDWLRQ�DERXW�HQWLWOHPHQWIRU�WKH�DQDO\VLV�RI�WKH�WDNH�XS�RI�PHDQV�WHVWHG�EHQHILWV�LV�RIIHUHG�E\�'XFORV��������+H�DOVR�WDNHV�LQWR�DFFRXQW�WKH�SRVVLELOLW\�WKDW�HUURUV�DUH�PDGH�LQ�UHIXVLQJ�UHTXHVWV�IRUPHDQV�WHVWHG�EHQHILWV��+LV�PHWKRGRORJLFDO�IUDPHZRUN�LPSOLHV�WKDW�LW�LV�XVXDOO\LPSRVVLEOH�WR�LGHQWLI\�WKH�WDNH�XS�XQOHVV�VWURQJ�DVVXPSWLRQV�DUH�PDGH�DERXW�WKHDFFXUDWHQHVV�RI�WKH�VLPXODWLRQ�DQG�WKDW�RI�WKH�GHFLVLRQV�WR�JUDQW�DSSOLFDWLRQV��7KHVHDVVXPSWLRQV�FDQ�RQO\�EH�UHOD[HG�LI�PRUH�LQIRUPDWLRQ�WKDQ�LV�XVXDOO\�DYDLODEOH�FDQ�EHHPSOR\HG��$V�ZH�ZLOO�VHH�EHORZ��:%2����RIIHUV�VRPH�SLHFHV�RI�LQIRUPDWLRQ�WKDW�DUHQRW�XVHG�LQ�HDUOLHU�VWXGLHV�
�� 3DJH������ $OWKRXJK�WKH�DXWKRUV�FODLP�WKDW�LQ�WKHLU�ILJXUH����WKHUH�LV�D�VOLJKWO\�KLJKHU�SURSRUWLRQ�RI�REVHUYDWLRQVDERYH�WKH�GLDJRQDO�WKDQ�EHORZ��P\�RZQ�µH\HEDOO¶�WHVW��LQ�ZKLFK�,�FRYHU�WKH�REVHUYDWLRQV�EHORZ�RUDERYH�WKH�PDLQ�GLDJRQDO�LQ�WXUQ��VXJJHVWV�WKH�FRQWUDU\��)RU�WKH�PDMRULW\�RI�WKHLU�REVHUYDWLRQV�VLPXODWHG�EHQHILWV�DUH�ODUJHU�WKDQ�DFWXDO�EHQHILWV��DV��IRXQG�LQ�WKH�GDWD�XVHG�KHUH�
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��$�0RGHOLQJ�/LPLWHG�7DNH�8S�RI�WKH�+RXVLQJ�6XEVLG\,Q�WKLV�VHFWLRQ�ZH�SUHVHQW�WKH�WKUHH�HPSLULFDO�PRGHOV�WKDW�DUH�XVHG�LQ�WKLV�VWXG\��$OOWKUHH�PRGHOV�FRQVLGHU�WKH�TXHVWLRQ�RI�WKH�WDNH�XS�RI�WKH�,+6�FRQGLWLRQDO�XSRQ�WKHKRXVLQJ�FRQVXPSWLRQ�DQG�WKH�LQFRPH�RI�WKH�KRXVHKROG��� 0RGHO�,�LV�D�WUDGLWLRQDOIRUPXODWLRQ�LQ�ZKLFK�ZH�VLPXODWH�HQWLWOHPHQW�RQ�WKH�EDVLV�RI�:%2�LQIRUPDWLRQ�DQGDQDO\]H�WDNH�XS�ZLWKLQ�WKLV�JURXS�E\�PHDQV�RI�D�SURELW�PRGHO��7KH�RWKHU�WZR�PRGHOVH[WHQG�WKLV�IUDPHZRUN�E\�LQFRUSRUDWLQJ�DGGLWLRQDO�LQIRUPDWLRQ�LQWR�WKH�DQDO\VLV�,Q�PRGHO�,,�ZH�XVH�WKH�LQIRUPDWLRQ�DERXW�UHIXVHG�DSSOLFDWLRQV�IRU�,+6�FRQWDLQHG�LQ:%2��$OO�KRXVHKROGV�WKDW�UHQW�D�GZHOOLQJ�DQG�GR�QRW�UHFHLYH�,+6�DUH�DVNHG�ZKHWKHUWKH\�UHTXHVWHG�WKH�EHQHILW�XQVXFFHVVIXOO\��)RU�DOO�WKRVH�UHFHLYLQJ�,+6�ZH�NQRZ�WKDWWKH\�UHTXHVWHG�WKH�EHQHILW��:H�KDYH�WKHUHIRUH�LQIRUPDWLRQ�WKDW�LQIRUPV�XV�DERXW�WKHGHFLVLRQV�WKH�PXQLFLSDO�DXWKRULWLHV�WRRN��DQG�FDQ�UHODWH�WKLV�WR�KRXVHKROGFKDUDFWHULVWLFV�DQG�RXU�VLPXODWHG�HQWLWOHPHQW�LQGLFDWRU��,Q�PRGHO�,,�ZH�XVH�WZR�SURELW�2QH�LV�HVVHQWLDOO\�HTXDO�WR�WKDW�RI�PRGHO�,�DQG�DQDO\]HV�WKH�GHFLVLRQ�WR�DSSO\��,W�LV�QRZHVWLPDWHG�RQ�DOO�UHQWHUV��7KH�RWKHU�DQDO\]HV�WKH�GHFLVLRQ�ZKHWKHU�RU�QRW�WR�JUDQW�WKHEHQHILW��ZKHQ�D�KRXVHKROGV�DSSOLHV�IRU�LW�,Q�PRGHO�,,,�ZH�DOVR�DGGUHVV�WKH�SUREOHPV�DVVRFLDWHG�ZLWK�WKH�LQFRPH�YDULDEOH��:H�GRVR�E\�LQWURGXFLQJ�WKH�GLVWLQFWLRQ�EHWZHHQ�,+6�LQFRPH�DQG�:%2�LQFRPH�H[SOLFLWO\�LQRXU�PRGHO��7KH�:%2�GRHV�QRW�FRQWDLQ�GLUHFW�LQIRUPDWLRQ�DERXW�,+6�LQFRPH��EXW�LWZDV�QRWHG�LQ�VHFWLRQ���WKDW�IRU�WKRVH�ZKR�UHFHLYH�,+6�ZH�FDQ�FRPSXWH�WKH�,+6�LQFRPH�RQ�WKH�EDVLV�RI�WKH�UHSRUWHG�YDOXHV�RI�,+6��UHQW�DQG�KRXVHKROG�FRPSRVLWLRQ��,QWKH�UHPDLQGHU�RI�WKLV�VHFWLRQ�ZH�GLVFXVV�WKH�WKUHH�PRGHOV�LQ�JUHDWHU�GHWDLO�%HIRUH�GRLQJ�VR��ZH�VKRXOG�PHQWLRQ�WKDW�.RQLQJ�DQG�5LGGHU��������SURYLGH�DVWUXFWXUDO�PRGHO�RI�UHQWHU¶V�GHPDQG�IRU�KRXVLQJ�LQ�WKH�SUHVHQFH�RI�,+6�RQ�WKH�EDVLV�RIDQ�HDUOLHU�YHUVLRQ�RI�:%2��7KHLU�PRGHO�LQFRUSRUDWHV�WKH�GHFLVLRQ�WR�WDNH�XS�WKHVXEVLG\��7DNH�XS�LV�LGHQWLILHG�LQ�WKHLU�PRGHO�HVVHQWLDOO\�RQ�WKH�EDVLV�RI�WKH�DVVXPSWLRQWKDW�VLPXODWHG�HQWLWOHPHQW�HTXDOV�DFWXDO�HQWLWOHPHQW�DQG�WKDW�DOO�FODLPV�RI�HQWLWOHGKRXVHKROGV�ZLOO�EH�JUDQWHG��1RQ�WDNH�XS�LV�H[SODLQHG�E\�DSSOLFDWLRQ�FRVWV�DQG�WKH\HVWLPDWH�WKHVH�FRVWV�WR�EH�TXLWH�KLJK��7KH�PRGHOV�GHYHORSHG�LQ�WKLV�SDSHU�DUH�QRWFRQFHUQHG�ZLWK�KRXVLQJ�GHPDQG��EXW�IRFXV�RQ�WKH�GHFLVLRQ�WR�WDNH�XS�WKH�KRXVLQJEHQHILW��FRQGLWLRQDO�XSRQ�WKH�KRXVLQJ�VLWXDWLRQ��,Q�WKLV�UHVSHFW�WKH\�DUH�PRUH�OLPLWHG�+RZHYHU��WKH�PRGHOV�RI�WKH�SUHVHQW�SDSHU�SURYLGH�D�PRUH�H[WHQVLYH�DQDO\VLV�E\LQFRUSRUDWLQJ�D�VXE�PRGHO�IRU�WKH�GHFLVLRQ�WR�JUDQW�WKH�EHQHILW�RQFH�DQ�KRXVHKROG�KDVDSSOLHG�IRU�LW��PRGHOV�,,�DQG�,,,���DQG�E\�WDNLQJ�LQWR�DFFRXQW�H[SOLFLWO\�WKH�GLVFUHSDQF\EHWZHHQ�LQFRPH�DV�UHSRUWHG�LQ�:%2�DQG�LQFRPH�WKDW�ZDV�WKH�EDVLV�IRU�JUDQWLQJ�WKHEHQHILW��PRGHO�,,,��
0RGHO�,0RGHO�,�LV�HVWLPDWHG�RQ�DOO�REVHUYDWLRQV�ZKR�UHFHLYH�,+6�RU�DUH�HQWLWOHG�WR�,+6DFFRUGLQJ�WR�RXU�VLPXODWLRQ��EXW�GR�QRW�UHFHLYH�LW��,W�LV�D�FRQYHQWLRQDO�SURELW�PRGHO��,QFKRRVLQJ�RXU�H[SODQDWRU\�YDULDEOHV��ZH�WULHG�WR�IRFXV�RQ�WKH�WDNH�XS�RI�,+6�DPRQJ�WKHJURXSV�WKDW�DUH�SUHVXPDEO\�PRVW�LQ�QHHG�RI�LW��$FFRUGLQJO\��ZH�LQFRUSRUDWHG�GXPPLHVIRU�KRXVHKROGV�ZLWK�:%2�LQFRPHV�DW�RU�EHORZ�WKH��JURXS�VSHFLILF��PLQLPXP�OHYHO�DVXVHG�LQ�'XWFK�VRFLDO�VHFXULW\��$QRWKHU�H[SODQDWRU\�YDULDEOH�LV�WKH�YDOXH�RI�WKH�EHQHILW�)RU�KRXVHKROGV�UHFHLYLQJ�WKH�EHQHILW�WKLV�YDULDEOH�LV�VHW�HTXDO�WR�WKH�YDOXH�UHSRUWHG�LQWKH�:%2��)RU�WKH�RWKHUV�LW�LV�VHW�HTXDO�WR�WKH�VLPXODWHG�YDOXH��$OWKRXJK�ZH�NQRZ�WKDW
�� 6HH�.RQLQJ�DQG�5LGGHU��������DQG�)LVFKHU��������IRU�DQ�DQDO\VLV�RI�WKH�HIIHFWV�RI�D�UHQWDO�VXEVLG\�RQKRXVLQJ�FRQVXPSWLRQ�DQG�ODERU�VXSSO\��UHVSHFWLYHO\�
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WKH�DFWXDO�YDOXHV�FDQ�GLIIHU�VXEVWDQWLDOO\�IURP�WKH�VLPXODWHG�YDOXHV��WKLV�VHHPHG�WR�EHWKH�EHVW�ZD\�WR�SURFHHG��7KH�ORJOLNHOLKRRG�IRU�DQ�LQGLYLGXDO�REVHUYDWLRQ�L LV�HTXDO�WR�
��������� EE ,L$,L$,L ;G;G �)���)� "

ZKHUH� " GHQRWHV�WKH�ORJOLNHOLKRRG���G$ LV�D�GXPP\�GHQRWLQJ�DSSOLFDWLRQ�RI�,+6��; LV�DYHFWRU�RI�H[SODQDWRU\�YDULDEOHV��� LV�D�FRHIILFLHQW�WR�EH�HVWLPDWHG�DQG�N LV�WKHFXPXODWLYH�VWDQGDUG�QRUPDO�GLVWULEXWLRQ��7KH�LQFRPH�YDULDEOH�XVHG�KHUH�WR�H[SODLQ�WKHGHFLVLRQ�WR�DSSO\�LV�:%2�LQFRPH�
0RGHO�,,,Q�PRGHO�,,�ZH�DQDO\]H�WKH�GHFLVLRQ�WR�DSSO\�IRU�,+6�LQGHSHQGHQW�RI�RXU�VLPXODWLRQ�RIHQWLWOHPHQW��7KH�PRGHO�LV�WKHUHIRUH�HVWLPDWHG�RQ�DOO�REVHUYDWLRQV�RI�UHQWLQJKRXVHKROGV��,Q�WKLV�VHFRQG�PRGHO�ZH�WDNH�LQWR�DFFRXQW�H[SOLFLWO\�WKDW�WKH�EHQHILW�ZLOOQRW�EH�JUDQWHG�WR�DOO�WKDW�DSSO\�IRU�LW��7KH�GHFLVLRQ��WDNHQ�E\�D�PXQLFLSDO�DXWKRULW\��WRJUDQW�DQ�DSSOLFDWLRQ�LV�PRGHOHG�E\�PHDQV�RI�D�VHFRQG�SURELW�PRGHO��:H�XVH�RXUVLPXODWHG�HQWLWOHPHQW�DV�DQ�H[SODQDWRU\�YDULDEOH�LQ�ERWK�PRGHOV��,I�WKH�VLPXODWLRQZHUH�FRPSOHWHO\�DFFXUDWH��WKLV�VHFRQG�PRGHO�ZRXOG�JHQHUDWH�DQ�LQILQLWHO\�ODUJHFRHIILFLHQW�IRU�WKH�VLPXODWHG�HQWLWOHPHQW�GXPP\��7KH�ORJOLNHOLKRRG�LV�LQ�WKLV�FDVHHTXDO�WR� � �� � ������ ����������� ���������

EJE JE
,,L$

,,L,,L*$
,,L,,L*$,,L

;G =;GG =;GG
�)� ��)�)�� ��)��)� "

,Q�WKLV�HTXDWLRQ�G* LV�D�GXPP\�YDULDEOH�WKDW�LV�HTXDO�WR���LI�WKH�EHQHILW�LV�JUDQWHG�DQGHTXDO�WR���RWKHUZLVH��= GHQRWHV�D�VHFRQG�YHFWRU�RI�H[SODQDWRU\�YDULDEOHV��VRPH�RU�DOORI�WKHVH�PD\�EH�HTXDO�WR�WKRVH�LQ�;��DQG�� WKH�DVVRFLDWHG�YHFWRU�RI�FRHIILFLHQWV�WR�EHHVWLPDWHG�
0RGHO�,,,0RGHOV�,�DQG�,,�ERWK�XVH�WKH�DVVXPSWLRQ�WKDW�WKH�:%2�LQFRPH�FDQ�EH�XVHG�IRUVWXG\LQJ�WKH�GHFLVLRQ�WR�DSSO\�IRU�DQG�WR�JUDQW�WKH�,+6��,Q�PRGHO�,,,�ZH�WDNH�WKHDOWHUQDWLYH�SRVLWLRQ�WKDW�WKH�,+6�LQFRPH�LV�WKH�DSSURSULDWH�H[SODQDWRU\�YDULDEOH�IRUERWK�GHFLVLRQV��7KLV�LPPHGLDWHO\�UDLVHV�WKH�SUREOHP�WKDW�,+6�LQFRPH�LV�XQNQRZQ�IRUUHVSRQGHQWV�ZKR�GR�QRW�UHFHLYH�,+6�,Q�RUGHU�WR�GHDO�ZLWK�WKLV�SUREOHP�ZH�DVVXPH�WKDW�IRU�DOO�KRXVHKROGV�LQ�RXU�VDPSOHWKHUH�H[LVWV�DQ�,+6�LQFRPH�DV�ZHOO�DV�WKH�:%2�LQFRPH�WKDW�LV�UHSRUWHG��:H�GHQRWHWKH�IRUPHU�LQFRPH�DV�\LKV DQG�WKH�ODWWHU�DV�\ZER��/HW�I�\LKV�\ZER _�[��GHQRWH�WKHVLPXOWDQHRXV�GLVWULEXWLRQ�RI�WKH�WZR�LQFRPHV�IRU�KRXVHKROGV�ZLWK�FKDUDFWHULVWLFV�[�)RU�DOO�UHVSRQGHQWV�LQ�WKH�:%2�ZH�REVHUYH�\ZER��)RU�WKRVH�UHVSRQGHQWV�ZKR�UHSRUW�WRUHFHLYH�,+6��ZH�FDQ�FRPSXWH�WKH�YDOXH�RI�\LKV RQ�WKH�EDVLV�RI�WKH�LQIRUPDWLRQ�WKH\UHSRUW�DERXW�WKH�DPRXQW�RI�,+6�UHFHLYHG��UHQW�DQG�KRXVHKROG�FKDUDFWHULVWLFV��2XUVWUDWHJ\�ZLOO�EH�WR�SRVWXODWH�D�FRQYHQLHQW�VSHFLILFDWLRQ�IRU�I DQG�HVWLPDWH�LWVSDUDPHWHUV��7KH�SUHIHUUHG�VSHFLILFDWLRQ�VKRXOG�EH�HDV\�WR�HVWLPDWH�DQG�SUHIHUDEO\IOH[LEOH�HQRXJK�WR�JLYH�D�UHDVRQDEOH�GHVFULSWLRQ�RI�WKH�GDWD��7KH�ELYDULDWH�ORJQRUPDOGLVWULEXWLRQ�VHHPV�ZHOO�VXLWHG�IRU�WKLV�SXUSRVH��,WV�PDUJLQDO�GLVWULEXWLRQV�DUHORJQRUPDO��DQG�WKLV�LV�D�VWDQGDUG�VSHFLILFDWLRQ�IRU�LQFRPH�GLVWULEXWLRQV��7KHLQWHUDFWLRQ�EHWZHHQ�WKH�WZR�GLVWULEXWLRQV�FDQ�EH�GHVFULEHG�E\�D�VLQJOH�YDULDEOH��WKH
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FRUUHODWLRQ�FRHIILFLHQW��,W�LV�SRVVLEOH�WR�UHODWH�WKH�SDUDPHWHUV�RI�WKH�GLVWULEXWLRQ�WRH[SODQDWRU\�YDULDEOHV�VXFK�DV�WKH�JURXS�WR�ZKLFK�D�KRXVHKROG�EHORQJV��ZKLFKLQWURGXFHV�VRPH�IOH[LELOLW\�2QH�SRWHQWLDO�GUDZEDFN�RI�WKH�ORJQRUPDO�LV�WKDW�LW�FDQQRW�GHDO�ZLWK�QHJDWLYH�LQFRPHV�+RZHYHU��WKLV�LV�D�PLQRU�SUREOHP��(QWLWOHPHQW�IRU�,+6�GRHV�QRW�FKDQJH�ZLWK�LQFRPHZKHQ�LW�LV�ORZHU�WKDQ�WKH�VRFLDO�PLQLPXP��0RUHRYHU��LQ�GXDO�HDUQHU�KRXVHKROGV�ZKHUHRQH�RI�WKH�SDUWQHUV�KDV�D�QHJDWLYH�LQFRPH��WKH�LQFRPH�WKDW�GHWHUPLQHV�HQWLWOHPHQW�LVWKDW�RI�WKH�SDUWQHU�ZLWK�WKH�SRVLWLYH�LQFRPH�RQO\��� 0RUHRYHU��FRPSXWDWLRQ�RI�WKH,+6�LQFRPH��DV�GLVFXVVHG�DERYH��FDQ�RQO\�UHYHDO�WKDW�WKLV�LQFRPH�LV�DW�PRVW�HTXDO�WRWKH�VRFLDO�PLQLPXP��QRW�WKDW�LW�LV�EHORZ�]HUR�:H�GLVFXVV�WKH�OLNHOLKRRG�IXQFWLRQ�RI�WKLV�PRGHO�E\�IRFXVLQJ�RQ�WKH�YDULRXVFRQILJXUDWLRQV�WKDW�KDYH�WR�EH�WUHDWHG�RQH�E\�RQH��7KH�HDVLHVW�FDVH�LV�WKDW�LQ�ZKLFK�DKRXVHKROG�KDV�VXFFHVVIXOO\�DSSOLHG�IRU�WKH�EHQHILW��:H�WKHQ�H[WHQG�WKH�OLNHOLKRRG�RIPRGHO�,,,�ZLWK�D�WHUP�GHVFULELQJ�WKH�OLNHOLKRRG�RI�WKH�SDUWLFXODU�FRPELQDWLRQ�LI�,+6�DQG�:%2�LQFRPH�
��LI������������   �)��)� *$,,,L,,,LZERLLKVL,,,L GG=;\\I JE"

1RWH�WKDW�LQ�WKLV�FDVH�,+6�LQFRPH�LV�D�FRPSRQHQW�RI�WKH�YHFWRUV�; DQG�=��ZKHUHDV:%2�LQFRPH�LV�QRW��2QH�GLIILFXOW\�DVVRFLDWHG�ZLWK�WKLV�HTXDWLRQ�LV�WKDW�ZH�GR�QRWNQRZ�WKH�H[DFW�,+6�LQFRPH��EXW�RQO\�WKH�LQWHUYDO�WR�ZKLFK�LW�EHORQJV��,Q�DOO�EXW�RQHFDVH�WKLV�LQWHUYDO�LV�VPDOO��VHH�WKH�GLVFXVVLRQ�DERYH��DQG�ZH�VLPSO\�WRRN�LWV�PLGSRLQW�7KH�H[FHSWLRQDO�FDVH�RFFXUV�IRU�ORZ�LQFRPHV��L�H��LQFRPHV�EHORZ�WKH�VRFLDO�PLQLPXP�)RU�WKLV�FDVH�ZH�XVHG�WKH�FRQGLWLRQDO�GLVWULEXWLRQ�IRU�WKH�,+6�LQFRPH�DW�WKH�NQRZQ:%2�LQFRPH��7KH�OLNHOLKRRG�IXQFWLRQ�IRU�WKLV�FDVH�LV�
��LI����������_�PLQ

�   �)��)� ³ *$,,,L,,,L
\ LKVZERLLKV,,,L GG=;G\\\IL JE"

ZKHUH�\PLQ GHQRWHV�WKH�VRFLDO�PLQLPXP�LQFRPH�OHYHO��7KH�WHUPV�UHIHUULQJ�WR�WKH�WZRSURELW�HTXDWLRQV�FDQ�EH�OHIW�RXW�RI�WKH�LQWHJUDWLRQ�VLJQ�E\�YLUWXH�RI�WKH�IDFW�WKDW�WKHH[SODQDWRU\�YDULDEOHV�ZH�XVH�GR�QRW�FKDQJH�ZLWK�,+6�LQFRPH�DV�ORQJ�DV�WKLV�LQFRPH�LVEHORZ�WKH�VRFLDO�PLQLPXP��)RU�LQVWDQFH��WKH�QRUPDWLYH�UHQW�LV�HTXDO�WR�'IO�������SHUPRQWK�IRU�DOO�LQFRPHV�XS�WR�WKH�VRFLDO�PLQLPXP�OHYHO�:KHQ�D�KRXVHKROG�GRHV�QRW�UHFHLYH�WKH�EHQHILW��,+6�LQFRPH�LV�XQNQRZQ��:H�ZLOOQRZ�DVVXPH�WKDW�LW�LV��QHYHUWKHOHVV��D�GHWHUPLQDQW�RI�WKH�GHFLVLRQV�WR�DSSO\�IRU�DQG�WRJUDQW�WKH�VXEVLG\��7KH�SURELW�HTXDWLRQV�GHVFULELQJ�WKHVH�WZR�GHFLVLRQV�DUH�WKHUHIRUHIRUPXODWHG�FRQGLWLRQDO�XSRQ�WKH�YDOXH�RI�WKH�,+6�LQFRPH�DQG�KDYH�WR�EH�LQWHJUDWHGRYHU�WKH�GRPDLQ�RI�WKH�,+6�LQFRPH��)RU�KRXVHKROGV�WKDW�KDYH�XQVXFFHVVIXOO\�DSSOLHGIRU�WKH�EHQHILW��WKH�OLNHOLKRRG�EHFRPHV�
����LI���������_�   �)�)� ³ *$LKV,,,L,,,LZERLKV,,,L GGG\=;\\I JE"

�� 7KLV�KDV�EHHQ�WDNHQ�LQWR�DFFRXQW�LQ�WKH�LQFRPHV�WKDW�ZHUH�XVHG�IRU�RXU�VLPXODWLRQV�RI�HQWLWOHPHQW�IRU,+6��$PRQJ�WKH�PRUH�WKDQ��������UHQWLQJ�KRXVHKROGV�����KDG�D�QHJDWLYH�KRXVHKROG�LQFRPH�DIWHU�WKLVUXOH�ZDV�DSSOLHG��,Q�HVWLPDWLQJ�PRGHO�,,,��WKHVH�LQFRPHV�KDYH�EHHQ�VHW�HTXDO�WR���
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1RWH�WKDW�LQ�WKLV�FDVH�WKH�SURELW�WHUPV�DUH�SODFHG�XQGHU�WKH�LQWHJUDWLRQ�VLJQ�LQ�RUGHU�WRUHIOHFW�WKH�IDFW�WKDW�H[SODQDWRU\�YDULDEOHV�VXFK�DV�WKH�YDOXH�RI�WKH�EHQHILW�WR�ZKLFK�DKRXVHKROG�LV�HQWLWOHG�DUH�QRZ�GHSHQGHQW�XSRQ�,+6�LQFRPH�)RU�KRXVHKROGV�WKDW�GLG�QRW�DSSO\��WKH�OLNHOLKRRG�LV�
��LI���_�  �) ³ $LKV,,,LZERLKV,,,L GG\;\\I E"

7KH�LQWHJUDO�LQ�WKH�OLNHOLKRRG�LQ�WKH�ODWWHU�WZR�FDVHV�LV�DSSUR[LPDWHG�E\�VLPXODWLRQ��,QGRLQJ�WKLV��ZH�PDNH�XVH�RI�WKH�IDFW�WKDW�WKH�FRQGLWLRQDO�SUREDELOLW\�GHQVLW\�IXQFWLRQI�\LKV_\ZER��LV�ORJQRUPDO��:H�VWDUW�E\�WDNLQJ�UDQGRP�GUDZLQJV�IURP�WKH�VWDQGDUGQRUPDO�GLVWULEXWLRQ�DQG�WUDQVIRUP�WKHP�WR�UDQGRP�GUDZLQJV�RI�OQ�\LKV��IRU�WKH�JLYHQYDOXH�RI�\ZER��7DNLQJ�H[SRQHQWV�OHDGV�WR�WKH�LPSOLHG�YDOXHV�RI�\LKV�
��(VWLPDWLRQ�UHVXOWV,Q�WKLV�VHFWLRQ�ZH�GLVFXVV�HVWLPDWLRQ�UHVXOWV�IRU�WKH�WKUHH�PRGHOV��'HVFULSWLYH�VWDWLVWLFVIRU�WKH�H[SODQDWRU\�YDULDEOHV�WKDW�KDYH�EHHQ�XVHG�DUH�JLYHQ�LQ�7DEOH����7KH�ILUVW�URZ�LQWKH�WDEOH�UHIHUV�WR�WKH�GXPP\�WKDW�LQGLFDWHV�WKDW�D�,+6�EHQHILW�LV�UHFHLYHG��7KH�QH[WWKUHH�OLQHV�WR�JURXS�GXPPLHV��7KH�,+6�EHQHILW�LI�HTXDO�WR�WKH�DFWXDO�EHQHILW�IRUKRXVHKROGV�WKDW�UHFHLYH�,+6�DQG�WR�WKH�VLPXODWHG�EHQHILW�IRU�KRXVHKROGV�WKDW�GR�QRWUHFHLYH�LW��7KH�VLPXODWHG�YDOXH�LV�HTXDO�WR���IRU�KRXVHKROGV�WKDW�DUH�QRW�HQWLWOHGDFFRUGLQJ�WR�RXU�VLPXODWLRQ��DQG�GR�QRW�UHFHLYH�WKH�EHQHILW��7KH�QH[W�WZR�URZV�UHIHU�WRGXPPLHV�IRU�KRXVHKROG�WKDW�KDYH�DQ�LQFRPH�DW�RU�EHORZ�WKH�OHYHO�WKDW�LV�FRQVLGHUHG�WREH�WKH�PLQLPXP�DFFHSWDEOH�OHYHO�LQ�WKH�1HWKHUODQGV��� 6XUSOXV�LQFRPH�LV�GHILQHG�DVWKH�GLIIHUHQFH�EHWZHHQ�KRXVHKROG�LQFRPH�DQG�WKH�VRFLDO�PLQLPXP�LQFRPH�OHYHO��7KHRWKHU�YDULDEOHV�GR�QRW�UHTXLUH�H[SODQDWLRQ�H[FHSW�WKH�ODVW�RQH��:%2����DOVR�FRQWDLQVGLUHFW�LQIRUPDWLRQ�DERXW��PRQWKO\��LQFRPH�IOXFWXDWLRQV�DQG�WKH�YDOXH�RI�WKLV�YDULDEOHLQGLFDWHV�WKH�YDOXH�RI�VXFK�IOXFWXDWLRQ�7ZR�VDPSOHV�DUH�GLVWLQJXLVKHG��RQH�UHIHUULQJ�WR�PRGHO�,��WKH�RWKHU�WR�PRGHO�,,��7KHVDPSOH�XVHG�IRU�HVWLPDWLQJ�PRGHO�,,,�LV�WKH�VDPH�DV�WKDW�IRU�PRGHO�,,��H[FHSW�IRU�WKHREVHUYDWLRQV�RI�KRXVHKROGV�WKDW�UHFHLYH�,+6��EXW�IRU�ZKLFK�DQ�,+6�LQFRPH�FRXOG�QRWEH�FRPSXWHG��7KHVH�KRXVHKROGV�WKH�UHSRUWHG�FRPELQDWLRQ�RI�UHQW��,+6�EHQHILW�DQGKRXVHKROG�FRPSRVLWLRQ�WKDW�VKRXOG�EH�LPSRVVLEOH�DFFRUGLQJ�WR�WKH�,+6�UXOHV��7KHVDPSOH�XVHG�IRU�HVWLPDWLQJ�PRGHO�,�FRQVLVWV�RI�KRXVHKROGV�WKDW�UHFHLYH�,+6�DQGKRXVHKROGV�WKDW�DUH�HQWLWOHG�WR�WKH�EHQHILW�DFFRUGLQJ�WR�RXU�VLPXODWLRQ��7KH�VDPSOHXVHG�IRU�HVWLPDWLQJ�PRGHO�,,�FRQWDLQV�DOO�UHQWLQJ�KRXVHKROGV��,Q�WKLV�ODUJH�VDPSOH�WKHVKDUH�RI�KRXVHKROGV�WKDW�UHFHLYH�,+6�LV�ORZHU��WKH�DYHUDJH�YDOXH�RI�WKH�UHFHLYHG�RUVLPXODWHG�EHQHILW��WKH�ODWWHU�EHLQJ�HTXDO�WR�]HUR�LI�D�KRXVHKROG�LV�QRW�HQWLWOHG��LV�ORZHUDQG�LQFRPHV�DUH�RQ�DYHUDJH�KLJKHU�
0RGHO�,7KH�SURELW�PRGHO�WKDW�GHVFULEHV�WKH�GHFLVLRQ�WR�DSSO\�IRU�WKRVH�HQWLWOHG�WR�WKH�EHQHILWKDV�VLJQLILFDQW�SRVLWLYH�FRHIILFLHQWV�IRU�WKH�GXPP\�YDULDEOHV�LQGLFDWLQJ�WKDW�DKRXVHKROG�EHORQJV�WR�JURXSV�����RU����7KLV�LPSOLHV�WKDW�KRXVHKROGV�EHORQJLQJ�WRJURXS����WKH�ODUJHVW�JURXS�RQ�ZKLFK�HDUOLHU�VWXGLHV�KDYH�IRFXVHG��DUH�WKH�RQHV�WKDW�DUHOHDVW�LQFOLQHG�WR�FODLP�WKH�EHQHILW��DOO�HOVH�HTXDO���7KH�YDOXH�RI�WKH�EHQHILW�KDV�DVLJQLILFDQW�QHJDWLYH�FRHIILFLHQW��7KLV�UHVXOW�LV�VRPHZKDW�XQH[SHFWHG��DV�RWKHU�VWXGLHVKDYH�IRXQG�D�SRVLWLYH�UHODWLRQ�EHWZHHQ�WKH�WDNH�XS�UDWH�DQG�WKH�YDOXH�RI�WKH�VLPXODWHG
�� $OO�KRXVHKROGV�DUH�LQ�SULQFLSOH�DEOH�WR�UHDFK�WKLV�PLQLPXP�LQFRPH�OHYHO�E\�DSSO\LQJ�WR�VRFLDOVHFXULW\�EHQHILWV��$�UHODWLYHO\�ODUJH�QXPEHU�RI�KRXVHKROGV�QHYHUWKHOHVV�UHSRUW�D��PXFK��ORZHU�LQFRPH�
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EHQHILWV��VHH�H�J��%OXQGHOO�HW�DO���������'DSRQWH�HW�DO����������+RZHYHU��WKH�UHVXOW�LV�LQOLQH�ZLWK�WKH�ILJXUHV�SUHVHQWHG�LQ�7DEOH���7KH�GXPPLHV�IRU�SRRU�KRXVHKROGV��WKRVH�ZLWK�LQFRPH�DW�PRVW�HTXDO�WR�WKH�VRFLDOPLQLPXP�RI�WKH�JURXS�WR�ZKLFK�WKH\�EHORQJ��DQG�VLQJOH�SDUHQW�IDPLOLHV�DUH�LQFOXGHGEHFDXVH�SRYHUW\�SROLF\�LV�HVSHFLDOO\�GLUHFWHG�WR�WKHVH�JURXSV��7KH�VLJQLILFDQW�SRVLWLYHFRHIILFLHQWV�WKDW�ZH�HVWLPDWH�VXJJHVW�WKDW�QRQ�WDNH�XS�RI�WKH�EHQHILW�LV�FRQVLGHUDEO\OHVV�RI�D�SUREOHP�IRU�WKHVH�WZR�JURXSV�WKDQ�IRU�RWKHUV��6LQFH�WKH�KRXVHKROGV�ZLWK�WKHORZHVW�LQFRPHV�XVXDOO\�FDQ�FODLP�D�UHODWLYHO\�KLJK�EHQHILW��WKH�LQFRUSRUDWLRQ�RI�WKLVYDULDEOH�PD\�KDYH�FRQWULEXWHG�WR�WKH�QHJDWLYH�FRHIILFLHQW�ZH�IRXQG�IRU�WKH�YDOXH�RIWKH�EHQHILW�6XUSOXV�LQFRPH�KDV�D�VLJQLILFDQW�SRVLWLYH�FRHIILFLHQW��ZKLFK�LV�DOVR�XQH[SHFWHG��$SRVVLEOH�H[SODQDWLRQ�LV�WKDW�WKRVH�ZLWK�D�KLJKHU�LQFRPH�DUH�EHWWHU�DZDUH�RI�WKH�VXEVLG\DQG�PRUH�DEOH�WR�ILOO�WKH�IRUPV�HW�FHWHUD�0RVW�RI�WKH�UHQWDO�KRXVLQJ�LQ�WKH�1HWKHUODQGV�LV�RZQHG�E\�QRQ�SURILW�RUJDQL]DWLRQVZKR�RIWHQ�SURYLGH�KHOS�LQ�DSSO\LQJ�IRU�WKH�KRXVLQJ�EHQHILW��3ULYDWH�ODQGORUGV�DUH�OHVVOLNHO\�WR�GR�VR��:H�WKHUHIRUH�H[SHFW�WKDW�WKHLU�UHQWHUV�ZLOO�OHVV�RIWHQ�FODLP�WKH�EHQHILWDQG�WKLV�H[SHFWDWLRQ�LV�FRQILUPHG�E\�WKH�QHJDWLYH�FRHIILFLHQW�WKDW�ZH�HVWLPDWH��3HUVRQVRI�D�KLJKHU�DJH�PD\�EH�OHVV�LQFOLQHG�WR�DSSO\�IRU�WKH�VXEVLG\�HLWKHU�IRU�UHDVRQVDVVRFLDWHG�ZLWK�ROG�DJH��RU�EHFDXVH�RI�GLIIHUHQW�VHQVLWLYLW\�IRU�VWLJPD��:H�ILQG�WKHH[SHFWHG�QHJDWLYH�FRHIILFLHQW�IRU�DJH��'XDO�HDUQHUV�DSSO\�IRU�WKH�VXEVLG\�PRUH�RIWHQWKDQ�ZRXOG�EH�H[SHFWHG�RQ�WKH�EDVLV�RI�WKHLU�RWKHU�FKDUDFWHULVWLFV��7KH�SUHVHQFH�RIFKLOGUHQ�LQ�WKH�KRXVHKROG�PD\��DOO�HOVH�HTXDO��LQ�SDUWLFXODU�LQFRPH�OHYHOV��LQGLFDWH�DKLJKHU�QHHG�IRU�EHQHILWV�OLNH�WKH�,+6��:H�HVWLPDWH�WKH�H[SHFWHG�SRVLWLYH�FRHIILFLHQW�6HOI�HPSOR\HG�SHUVRQV�PD\�EH�OHVV�LQFOLQHG�WR�DSSO\�IRU�WKH�EHQHILW�EHFDXVH�WKHLULQFRPHV�DUH�PRUH�OLNHO\�WR�IOXFWXDWH�DQG�LQFLGHQWDO�ORZ�LQFRPHV�PD\�QRW�SURYLGH�DVWURQJ�LQFHQWLYH�IRU�DSSO\LQJ�IRU�WKH�EHQHILW��:H�ILQG�WKH�H[SHFWHG�QHJDWLYHFRHIILFLHQW�IRU�WKLV�YDULDEOH��$OWKRXJK�ZH�DOVR�ILQG�WKH�H[SHFWHG�QHJDWLYH�FRHIILFLHQWIRU�WKH�YDULDEOH�WKDW�LQGLFDWHV�LQFRPH�IOXFWXDWLRQV��LW�LV�LQVLJQLILFDQW�7KH�HVWLPDWLRQ�UHVXOWV�RI�0RGHO�,�PD\�SHUKDSV�EH�LQWHUSUHWHG�DV�VXJJHVWLQJ�WKDWLJQRUDQFH�DQG�LQDELOLW\�WR�PDNH�XVH�RI�HQWLWOHPHQW�DUH�LPSRUWDQW�UHDVRQV�IRU�QRQ�WDNH�XS��7KLV�LJQRUDQFH�DQG�LQDELOLW\�LV�FRQFHQWUDWHG�DPRQJ�KRXVHKROGV�ZLWK�ORZ�LQFRPHV�D�KLJKHU�WKDQ�DYHUDJH�YDOXH�RI�WKH�EHQHILW�WR�ZKLFK�WKH\�DUH�HQWLWOHG�DQG�VLQJOH�HDUQHUKRXVHKROGV��7KH�VSHFLDO�DWWHQWLRQ�WKDW�WKH�JRYHUQPHQW�JLYHV�WR�KRXVHKROGV�ZLWKLQFRPH�EHORZ�WKH�VRFLDO�PLQLPXP�DQG�WR�VLQJOH�SDUHQW�KRXVHKROGV�LV�UHIOHFWHG�LQ�DKLJKHU�WDNH�XS�RI�WKH�EHQHILW�DPRQJ�WKHVH�JURXSV��7KH�HVWLPDWLRQ�UHVXOWV�GR�QRW�OHQGPXFK�VXSSRUW�WR�WKH�YLHZ�WKDW�DSSOLFDWLRQ�FRVWV�DUH�DQ�LPSRUWDQW�WKUHVKROG�IRUFODLPLQJ�WKH�VXEVLG\��1RWH��KRZHYHU��WKDW�WKLV�LQWHUSUHWDWLRQ�LV�EDVHG�RQ�WKHDVVXPSWLRQ�WKDW�VLPXODWLRQ�HUURU�GLG�QRW�UHVXOW�LQ�ELDVHG�HVWLPDWHV�IRU�WKH�FRHIILFLHQWV�
0RGHO�,,(VWLPDWLRQ�UHVXOWV�IRU�PRGHO�,,�FRQILUP�WKRVH�IRU�PRGHO�,�LQ�VRPH�UHVSHFWV��EXWFRQWUDGLFW�WKHP�DW�D�VXEVWDQWLDO�QXPEHU�RI�RWKHU�SRLQWV��)RU�WKH�YDOXH�RI�WKH�EHQHILW�ZHQRZ�ILQG�D�VLJQLILFDQW�SRVLWLYH FRHIILFLHQW��)RU�VXUSOXV�LQFRPH�ZH�QRZ�HVWLPDWHVLJQLILFDQW�QHJDWLYH FRHIILFLHQW��7KH�UHVXOWV�RI�WKH�RWKHU�YDULDEOHV�WKDW�ZHUH�DOVRLQFOXGHG�LQ�PRGHO�,�GR�QRW�GLIIHU�PXFK��$V�DQ�DGGLWLRQDO�YDULDEOH�D�GXPP\�LQGLFDWLQJWKDW�WKH�KRXVHKROG�LV�HQWLWOHG�WR�D�,+6�EHQHILW�DFFRUGLQJ�WR�RXU�VLPXODWLRQ�LV�LQFOXGHGLQ�WKH�PRGHO��,W�KDV�D�VLJQLILFDQW�SRVLWLYH�FRHIILFLHQW��,W�ZLOO�EH�FOHDU�IURP�WKLV�EULHIGLVFXVVLRQ�WKDW�WKH�HVWLPDWLRQ�UHVXOWV�IRU�WKH�GHFLVLRQ�WR�DSSO\�IRU�WKH�EHQHILW�LQ�WKLVVHFRQG�PRGHO�DUH�PXFK�PRUH�IDYRUDEOH�WR�WKH�DSSOLFDWLRQ�FRVW�LQWHUSUHWDWLRQ�RIOLPLWHG�WDNH�XS�WKDQ�WKRVH�RI�WKH�ILUVW�PRGHO�
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7KH�VHFRQG�SDUW�RI�PRGHO�,,�LV�WKH�SURELW�PRGHO�WKDW�UHIHUV�WR�WKH�GHFLVLRQ�WR�JUDQW�DQDSSOLFDWLRQ�IRU�,+6�LV�D�QHZ�HOHPHQW�RI�PRGHO�,,��:H�ILQG�SRVLWLYH�FRHIILFLHQWV�IRU�WKHWKUHH�JURXS�GXPPLHV��LQGLFDWLQJ�WKDW�KRXVHKROGV�WKDW�GR�QRW�EHORQJ�WR�JURXS���DUHPRUH�RIWHQ�JUDQWHG�WKH�VXEVLG\�LI�WKH\�DSSO\�IRU�LW��$OVR�LQ�WKLV�PRGHO�ZH�ILQG�D�KLJKO\VLJQLILFDQW�SRVLWLYH�FRHIILFLHQW�IRU�RXU�HQWLWOHPHQW�GXPP\��,I�RXU�VLPXODWLRQV�ZRXOGKDYH�EHHQ�FRPSOHWHO\�DFFXUDWH�DQG�PXQLFLSDO�DXWKRULWLHV�ZRXOG�PDNH�QR�PLVWDNHV�LQJUDQWLQJ�WKH�EHQHILW��WKH�FRHIILFLHQW�IRU�WKLV�YDULDEOH�VKRXOG�EH�LQILQLWHO\�ODUJH��DQGRWKHU�YDULDEOHV�FRXOG�DGG�QRWKLQJ�WR�WKH�H[SODQDWRU\�SRZHU�RI�WKH�PRGHO��$OWKRXJKDFWXDO�HVWLPDWLRQ�UHVXOWV�GR�QRW�DSSUR[LPDWH�WKLV�VLWXDWLRQ��WKH\�LQGLFDWH�WKDW�RXUVLPXODWLRQ��DOWKRXJK�LPSHUIHFW��JLYHV�D�XVHIXO�DSSUR[LPDWLRQ��,QFRPH�UHFHLYHV�DQHJDWLYH�FRHIILFLHQW��7KLV�LV�SRVVLEO\�GXH�WR�FRUUHODWLRQ�EHWZHHQ�LQFRPH�DQGXQREVHUYHG�KRXVHKROG�ZHDOWK��%HLQJ�VHOI�HPSOR\HG�RU�H[SHULHQFLQJ�LQFRPHIOXFWXDWLRQV�PDNHV�LW�DOVR�OHVV�OLNHO\�WKDW�DQ�DSSOLFDWLRQ�LV�JUDQWHG��+RZHYHU��WKHVHFRHIILFLHQWV�DUH�QRW�VLJQLILFDQW�
0RGHO�,,,0RGHO�,,,�LV�EDVHG�RQ�WKH�K\SRWKHVLV�WKDW�WKH�DFWXDO�GHFLVLRQ�PDNLQJ�SURFHVV�LV�EDVHGRQ�WKH�,+6�LQFRPH�DQG�QRW�RQ�WKH�:%2�LQFRPH��L�H��WKH�LQFRPH�UHSRUWHG�LQ�:%2������:H�KDYH�DFFRUGLQJO\�RQO\�XVHG�WKH�,+6�LQFRPH�LQ�WKH�HVWLPDWLRQ��2QH�SUREOHPZH�KDG�WR�IDFH�ZDV�WKDW�WKUHH�YDULDEOHV��VLPXODWHG�YDOXH�RI�WKH�EHQHILW��WKH�GXPP\�IRUKDYLQJ�DQ�LQFRPH�DW�RU�EHORZ�WKH�VRFLDO�PLQLPXP�OHYHO�DQG�WKH�GXPP\�WKDW�LQGLFDWHVHQWLWOHPHQW��DUH�GLVFRQWLQXRXV�IXQFWLRQV�RI�LQFRPH��6LQFH�WKH�YDOXHV�RI�WKH�,+6�LQFRPHV�WKDW�ZH�XVH�LQ�WKH�HVWLPDWLRQ�SURFHGXUH�DUH�GHSHQGHQW�XSRQ�WKH�FRHIILFLHQWVRI�WKH�MRLQW�LQFRPH�GLVWULEXWLRQ�I �VHH�WKH�SUHYLRXV�VHFWLRQ���WKLV�LPSOLHG�WKDW�WKHOLNHOLKRRG�IXQFWLRQ�LV�GLVFRQWLQXRXV�LQ�WKHVH�SDUDPHWHUV��:H�VROYHG�WKLV�SUREOHP�E\DSSUR[LPDWLQJ�WKH�YDOXHV�RI�WKHVH�YDULDEOHV�E\�VPRRWK�IXQFWLRQV��'HWDLOV�RI�WKHVPRRWKLQJ�IXQFWLRQV�ZH�XVH�DUH�JLYHQ�LQ�WKH�DSSHQGL[��7KH�DSSUR[LPDWLRQV�RI�WKHLQWHJUDOV�LQ�WKH�OLNHOLKRRG�IXQFWLRQ�E\�PHDQV�RI�VLPXODWLRQ�ZHUH�EDVHG�RQH����LQGHSHQGHQW�GUDZLQJV�IURP�WKH�VWDQGDUG�QRUPDO�GLVWULEXWLRQ�IRU�HDFK�REVHUYDWLRQFRQFHUQHG�%HIRUH�HVWLPDWLQJ�WKH�PRGHO��ZH�UXQ�VRPH�SUHOLPLQDU\�2/6�UHJUHVVLRQV�LQ�RUGHU�WRJHW�VRPH�LGHD�DERXW�WKH�UHODWLRQ�EHWZHHQ�WKH�WZR�LQFRPHV��7KHVH�UHJUHVVLRQV�UHIHUUHGRQO\�WR�WKH�������REVHUYDWLRQV�IRU�ZKLFK�DQ�,+6�LQFRPH�FRXOG�EH�FRPSXWHG��,I�WKHFRPSXWHG�,+6�LQFRPH�ZDV�HTXDO�WR�WKH�PLQLPXP�LQFRPH�OHYHO��ZH�WRRN�����RI�WKDWYDOXH�LQ�RUGHU�WR�WDNH�LQWR�DFFRXQW�WKDW�:%2�LQFRPHV�DUH�DOVR�RIWHQ�ORZHU�WKDW�WKHPLQLPXP�LQFRPH�OHYHO��� ,I�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�LQFRPHV�ZHUH�VPDOO��RQHZRXOG�H[SHFW�DQ�LQWHUFHSW�FORVH�WR���DQG�D�VORSH�FORVH�WR����+RZHYHU��OLQHDU�UHJUHVVLRQRI�WKH�QDWXUDO�ORJ�RI�,+6�LQFRPH�RQ�WKDW�RI�:%2�LQFRPH�UHVXOWHG�LQ�D�ODUJH�LQWHUFHSWDQG�D�VORSH�FRHIILFLHQW�FORVH�WR����0RUHRYHU��WKH�VTXDUHG�FRUUHODWLRQ�FRHIILFLHQW�ZDVYHU\�ORZ���������7KHVH�UHVXOWV�GLG�QRW�FKDQJH�LI�ZH�LQFOXGHG�GXPPLHV�IRU�WKUHH�RI�WKHIRXU�JURXSV��$OWKRXJK�ZH�VKRXOG�LQWHUSUHW�WKHVH�UHVXOWV�ZLWK�FDUH��H�J��WKH\�UHIHU�WR�DWUXQFDWHG�GLVWULEXWLRQ����WKH\�QHYHUWKHOHVV�VXJJHVW�WKDW�ZH�VKRXOG�QRW�H[SHFW�WR�ILQG�DYHU\�VWURQJ�UHODWLRQ�EHWZHHQ�WKH�WZR�LQFRPHV�)RU�������REVHUYDWLRQV�XVHG�LQ�HVWLPDWLQJ�PRGHO�,,�WKH�FRPSXWHG�YDOXH�RI�,+6�LQFRPH�UHVXOWHG�LQ�D�YDOXH�EHORZ�WKH�VRFLDO�PLQLPXP�LQFRPH��VRPHWLPHV�QHJDWLYH�7KLV�LPSOLHV�WKDW�LQ�D�UHODWLYHO\�ODUJH�QXPEHU�RI�FDVHV�WKH�DVVXPSWLRQV�RQ�ZKLFK�RXUFRPSXWDWLRQ�ZDV�EDVHG�LV�LQFRUUHFW��7KHUH�PXVW�KDYH�EHHQ�HUURUV�LQ�WKH�UHSRUWHG�UHQW�EHQHILW�UHFHLYHG�RU�KRXVHKROG�FRPSRVLWLRQ��RU�LQ�WZR�RU�DOO�WKHVH�YDULDEOHV��IRU�VXFK
�� (VWLPDWLRQ�UHVXOWV�ZHUH�QRW�VHQVLWLYH�WR�WKLV��DUELWUDU\��GHFLVLRQ��� ,+6�LQFRPHV�FDQ�QHYHU�EH�KLJKHU�WKDQ�WKH�PD[LPXP�YDOXH�IRU�ZKLFK�HQWLWOHPHQW�IRU�,+6�LV�SRVVLEOH�
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RXWFRPHV�WR�EH�SRVVLEOH��7KLV�VXJJHVW�WKDW�WKHUH�PD\�EH�VXEVWDQWLDO�HUURUV�LQ�WKHFRPSXWDWLRQ�RI�,+6�LQFRPH�IRU�WKH�RWKHU�REVHUYDWLRQV�DV�ZHOO��'HVSLWH�WKLV�ILQGLQJ�ZH�FRQWLQXHG�ZLWK�WKH�HVWLPDWLRQ�RI�PRGHO�,,,��ZKLOH�NHHSLQJ�LW�LQ�PLQG�ZKHQLQWHUSUHWLQJ�WKH�HVWLPDWLRQ�UHVXOWV�$JDLQ�ZH�ILQG�WKDW�HVWLPDWLRQ�UHVXOWV�IRU�VRPH�YDULDEOHV�DUH�PDUNHGO\�GLIIHUHQW�ZKHQFRPSDUHG�WR�WKRVH�RI�WKH�RWKHU�WZR�PRGHOV��)RU�WKH�YDOXH�RI�WKH�EHQHILW�ZH�QRZ�ILQG�DQHJDWLYH�FRHIILFLHQW��DV�ZH�GLG�LQ�PRGHO�,��EXW�XQOLNH�ZH�GLG�LQ�PRGHO�,,���ZKLFK�LVTXLWH�VPDOO��)RU�WKH�GXPP\�LQGLFDWLQJ�DQ�LQFRPH�DW�RU�EHORZ�WKH�VRFLDO�PLQLPXPOHYHO�ZH�QRZ�ILQG�D�ODUJH�QHJDWLYH FRHIILFLHQW��)RU�VXUSOXV�LQFRPH�ZH�ILQG�D�ODUJHSRVLWLYH�FRHIILFLHQW��ZKLFK�LV�QHYHUWKHOHVV�VWDWLVWLFDOO\�LQVLJQLILFDQW��7KH�GXPP\�IRUHQWLWOHPHQW�QRZ�JHWV�D�PXFK�ODUJHU�FRHIILFLHQW��1RWH��KRZHYHU��WKDW�DOVR�IRU�WKLVFRHIILFLHQW�DQG�IRU�WKH�FRHIILFLHQW�UHIHUULQJ�WR�WKH�PLQLPXP�LQFRPH�ZH�QRZ�ILQGPXFK�ODUJHU�VWDQGDUG�HUURUV�WKDW�ZH�GLG�LQ�PRGHO�,,�$OVR�LQ�WKH�SDUW�RI�WKH�PRGHO�UHIHUULQJ�WR�WKH�GHFLVLRQ�WR�JUDQW�D�VXEVLG\��ZH�ILQG�DPXFK�ODUJHU�FRHIILFLHQW�IRU�WKH�HQWLWOHPHQW�GXPP\��:H�DOVR�ILQG�D�FRHIILFLHQW�IRUVXUSOXV�LQFRPH�WKDW�LV�PXFK�ODUJHU�LQ�DEVROXWH�YDOXH��EXW�KDV�WKH�ZURQJ�VLJQ��1RWHDJDLQ�WKH�PXFK�ODUJHU�VWDQGDUG�HUURUV�ZKHQ�FRPSDUHG�ZLWK�PRGHO�,,�,Q�WKH�MRLQW�GLVWULEXWLRQ�RI�,+6�DQG�:%2�LQFRPHV�ZH�KDYH�DOORZHG�WKH�P�SDUDPHWHUVWR�EH�GHSHQGHQW�RQ�WKH�JURXS�WR�ZKLFK�D�KRXVHKROG�EHORQJV��(VWLPDWLRQ�UHVXOWVFRQILUP�WKDW�VLQJOH�SHUVRQ�KRXVHKROGV�XVXDOO\�KDYH�ORZHU�LQFRPHV�WKDQ�WKH�RWKHUV�DQGDOVR�VKRZ�WKDW�HOGHUO\�KRXVHKROGV�ZLWK�WZR�RU�PRUH�SHUVRQV�RIWHQ�KDYH�VRPHZKDWORZHU�LQFRPHV�WKDQ�QRQ�HOGHUO\�KRXVHKROGV�ZLWK�WZR�RU�PRUH�SHUVRQV�WKDW�UHQW�DKRXVH�7KH�V�SDUDPHWHU�LV�PXFK�ODUJHU�IRU�WKH�:%�LQFRPH�WKDQ�IRU�WKH�,+6�LQFRPH��7KHFRUUHODWLRQ�FRHIILFLHQW�LV�QHJDWLYH��DQG�FORVH�WR�]HUR��HQH�WKRXJK�LW�LV�VWDWLVWLFDOO\VLJQLILFDQW���,Q�WKH�OLJKW�RI�RXU�SUHOLPLQDU\�2/6�UHVXOWV�WKLV�LV�QRW�WRR�VXUSULVLQJ��EXW�LWLPSOLHV�WKDW�WKH�:%2�LQFRPH�LV�DOPRVW�XVHOHVV�IRU�SUHGLFWLQJ�,+6�LQFRPH��7KHFRQGLWLRQDO�GLVWULEXWLRQ�RI�,+6�LQFRPHV�IRU�DQ�DUELWUDU\�:%2�LQFRPH�LV�DOPRVW�WKHVDPH�DV�WKH�XQFRQGLWLRQDO�GLVWULEXWLRQ�+RZ�VKRXOG�WKLV�ILQGLQJ�EH�LQWHUSUHWHG"��,I�LW�ZRXOG�EH�WDNHQ�OLWHUDOO\�LQ�WKH�FRQWH[W�LQZKLFK�ZH�GHYHORSHG�WKH�PRGHO��LW�LPSOLHV�WKDW�WKH�LQFRPH�DV�UHSRUWHG�LQ�:%2SURYLGHV�QR�LQIRUPDWLRQ�DERXW�WKH�LQFRPH�WKDW�LV�UHOHYDQW�IRU�DSSO\LQJ�IRU�WKH�KRXVLQJEHQHILW��,W�PHDQV�WKDW�WKH�WD[DEOH�KRXVHKROG�LQFRPHV�WKDW�ZHUH�UHOHYDQW�DW�WKH�WLPHZKHQ�DSSO\LQJ�IRU�,+6�DUH�LQGHSHQGHQW�IURP�WKH�WD[DEOH�LQFRPHV�WKDW�ZHUH�UHOHYDQWZKHQ�WKH�LQWHUYLHZ�IRU�:%2�ZHUH�WDNHQ��7KLV�LV�YHU\�KDUG�WR�EHOLHYH�,I�RQH�UHMHFWV�WKLV�FRQFOXVLRQ��DQG�LW�VHHPV�WKDW�ZH�KDYH�WR�GR�VR���WKH�DVVXPSWLRQV�RQZKLFK�PRGHO�,,,�ZDV�EDVHG�PXVW�EH�ZURQJ��0RVW�SUREDEO\�WKH�DVVXPSWLRQ�WKDW�WKHFRUUHFW�,+6�LQFRPH�FRXOG�EH�FRPSXWHG�DGHTXDWHO\�IURP�WKH�LQIRUPDWLRQ�DERXW�UHQW�UHFHLYHG�KRXVLQJ�EHQHILW�DQG�KRXVHKROG�FRPSRVLWLRQ�LQ�WKH�:%2�GDWDEDVH�LVXQZDUUDQWHG��7KLV�FRQILUPV�RXU�HDUOLHU�ILQGLQJ�WKDW�LQ�D�UHODWLYHO\�ODUJH�QXPEHU�RIFDVHV�WKH�FRPSXWDWLRQ�RI�+,6�LQFRPH�OHDG�WR�UHVXOWV�WKDW�GLG�QRW�PDNH�VHQVH��,W�DOVRH[SODLQV�WKH�PXFK�ODUJHU�VWDQGDUG�HUURUV�WKDW�ZH�ILQG�LQ�PRGHO�,,,�IRU�WKH�H[SODQDWRU\YDULDEOHV�WKDW�DUH�UHODWHG�WR�,+6�LQFRPH��YDOXH�RI�WKH�EHQHILW��VRFLDO�PLQLPXPLQFRPH��DGGLWLRQDO�LQFRPH��HQWLWOHPHQW���(YHQ�WKRXJK�:%2�LQFRPH�LV�D�SRRULQGLFDWRU�RI�WKH�LQFRPH�WKDW�LV�UHOHYDQW�IRU�JUDQWLQJ�RU�UHIXVLQJ�WKH�KRXVLQJ�EHQHILW�WKH�FRPSXWDWLRQ�RI�,+6�LQFRPH�GRHV�QRW�VXFFHHG�LQ�LPSURYLQJ�XSRQ�LW��7KLV�LVVRPHZKDW�GLVDSSRLQWLQJ�VLQFH�LW�VXJJHVWV�WKDW�WKH�SRVVLELOLWLHV�RI�PDNLQJ�LQIHUHQFHVDERXW�QRQ�WDNH�XS�DUH�OLPLWHG�E\�WKH�TXDOLW\�RI�WKH�GDWD�7ZR�FRQFOXVLRQV�HPHUJH��7KH�ILUVW�LV�WKDW�PRGHO�,,�VKRXOG�EH�UHJDUGHG�DV�WKH�SUHIHUUHGPRGHO��0RGHO�,,,�GHPDQGV�WRR�PXFK�IURP�WKH�GDWD�DW�KDQG��7KH�VHFRQG�FRQFOXVLRQ�LV
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