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:LWKLQ�,QGLD��WKHUH�DUH�ODUJH�YDULDWLRQV�LQ�FKLOG�PRUWDOLW\�UDWHV�DFURVV�VWDWHV�DV�ZHOO�DVEHWZHHQ�XUEDQ�DQG�UXUDO�DUHDV�ZLWKLQ�LQGLYLGXDO�VWDWHV��7KH�8�05�LQ����������HVWLPDWHGXVLQJ�WKH���������1DWLRQDO�)DPLO\�+HDOWK�6XUYH\��1)+6��UDQJHG�IURP����LQ�.HUDOD�WR����LQ�0DGK\D�3UDGHVK��'XULQJ�WKH�VDPH�SHULRG�WKH�8�05�LQ�UXUDO�,QGLD�ZDV������ZKLFKZDV�QHDUO\�WZLFH�DV�KLJK�DV�LQ�XUEDQ�DUHDV�����SHU�������OLYH�ELUWKV��
1RW�RQO\�LV�WKH�LQLWLDO�FKLOG�PRUWDOLW\�UDWH�KLJK��EXW�DOVR�WKH�GHFOLQH�LQ�FKLOG�PRUWDOLW\�LQ,QGLD�KDV�EHHQ�VORZ��'XULQJ�WKH�����V��WKH�LQIDQW�PRUWDOLW\�UDWH�GHFUHDVHG�IURP����WR����6HYHUDO�VWDWHV�ZLWK�VXEVWDQWLDOO\�KLJKHU�FKLOG�PRUWDOLW\�LQ�WKH�HDUO\�����V��VXFK�DV5DMDVWKDQ��0DGK\D�3UDGHVK��8WWDU�3UDGHVK�DQG�%LKDU��VDZ�OLWWOH�GHFOLQH�LQ�PRUWDOLW\�DW�WKHHQG�RI�WKH�����V�
7KHUH�H[LVWV�D�ODUJH�ERG\�RI�HPSLULFDO�VWXGLHV�WKDW�IRFXV�RQ�DQDO\]LQJ�WKH�GHWHUPLQDQWV�RIFKLOG�PRUWDOLW\�LQ�,QGLD�� 7KH�NH\�ILQGLQJV�RIWHQ�LQGLFDWH�WKDW�KRXVHKROG�LQFRPH��IHPDOHHGXFDWLRQ��DFFHVV�WR�KHDOWK�VHUYLFHV��DQG�LPPXQL]DWLRQ�SURJUDPV�DUH�LPSRUWDQWGHWHUPLQDQWV�RI�FKLOG�PRUWDOLW\��6HYHUDO�VWXGLHV�DOVR�LGHQWLI\�D�VWURQJ�LQWHUUHODWLRQVKLSEHWZHHQ�PRUWDOLW\��IHUWLOLW\�DQG�JHQGHU�ELDV��7KLV�HYLGHQFH�LQGLFDWHV�WKDW�SXEOLF�SROLFLHVHPSKDVL]LQJ�RQ�LPSURYLQJ�DFFHVV�WR�KHDOWK�VHUYLFHV��DQG�LQ�SDUWLFXODU�RQ�LPSURYLQJIHPDOH�OLWHUDF\�DQG�VRFLR�HFRQRPLF�SDUWLFLSDWLRQ��FDQ�SOD\�DQ�LPSRUWDQW�UROH�LQ�UHGXFLQJFKLOG�PRUWDOLW\��6HYHUDO�UHFHQW�VWXGLHV�KDYH�DOVR�VKRZQ�WKDW�HQYLURQPHQWDO�FRQGLWLRQV�VXFK�DV�DFFHVV�WR�VDIH�ZDWHU�DQG�VDQLWDWLRQ�IDFLOLWLHV��DFFHVV�WR�HOHFWULFLW\��DQG�XVH�RI�FOHDQFRRNLQJ�IXHOV��KDYH�DQ�LPSRUWDQW�KHDOWK�LPSDFW�DPRQJ�\RXQJ�FKLOGUHQ��3DQGH\��&KHR�/XWKHU��6DKX�DQG�&KDQG��������+XJKHV��/YRYVN\�DQG�'XQOHDY\��������-DODQ�DQG5DYDOOLRQ��������DQG�0LVKUD�DQG�5HWKHUIRUG��������
,Q�WKLV�SDSHU�ZH�XVH�D�GXUDWLRQ�PRGHO�IUDPHZRUN�WR�DQDO\]H�WKH�GHWHUPLQDQWV�RI�FKLOGPRUWDOLW\��IRFXVLQJ�SDUWLFXODUO\�RQ�KRXVHKROG�HQYLURQPHQWDO�FRQGLWLRQV��7KHUH�H[LVWVHYHUDO�WKHRUHWLFDO�IUDPHZRUNV�LQ�WKH�ILHOG�RI�FKLOG�PRUWDOLW\�DQDO\VLV��VHH�IRU�D�VXUYH\:ROSLQ���������EXW�GXUDWLRQ�PRGHOV�KDYH�VHYHUDO�DGYDQWDJHV�RYHU�WKH�DOWHUQDWLYHV��)LUVW�GXUDWLRQ�PRGHOV�FDQ�GLUHFWO\�GHDO�ZLWK�VXFK�GDWD�SUREOHPV�DV�ULJKW�FHQVRULQJ��ZKLFK�LV�DPDMRU�FRQFHUQ�LQ�DQDO\]LQJ�FKLOG�PRUWDOLW\�ULVNV��6HFRQG��FKLOG�PRUWDOLW\�ULVN�RIWHQGHSHQGV�RQ�PDQ\�FKDUDFWHULVWLFV�RI�WKH�FKLOG��WKH�KRXVHKROG�DQG�WKH�YLOODJH��DQG�WKHLPSDFW�RI�WKHVH�FRYDULDWHV�RQ�FKLOG�PRUWDOLW\�LV�OLNHO\�WR�YDU\�ZLWK�WKH�DJH�RI�FKLOGUHQ��)RU
� 3DQGH\��&KHR��/XWKHU��6DKX�DQG�&KDQG���������5RVHQ]ZHLJ�DQG�6FKXOW]���������0XUWKL��*XLR�DQG�'UH]H�������DQG��*OHDVRQ��������
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V�DJH��VHH�9DQ�GHU�.ODDXZ�DQG�:DQJ��������IRU�DQH[WHQVLYH�GHVFULSWLRQ���7KLV�PRGLILFDWLRQ�LV�LPSRUWDQW�DV�LW�DOORZV�XV�WR�LGHQWLI\�WKHUHOHYDQW�KHDOWK�LQSXWV�DW�GLIIHUHQW�DJHV�RI�D�FKLOG��7KH�HPSLULFDO�UHVXOWV�FDQ�WKXV�SURYLGHFULWLFDO�LQIRUPDWLRQ�IRU�TXDQWLI\LQJ�WKH�HIIHFWLYHQHVV�RI�SROLF\�RSWLRQV�IRU�UHGXFLQJ�FKLOGPRUWDOLW\�WKURXJK�SROLF\�VLPXODWLRQ�
:H�HVWLPDWH�WKH�PRGHO�XVLQJ�GDWD�IURP�WKH���������ZDYH�RI�WKH�,QGLDQ�1DWLRQDO�)DPLO\DQG�+HDOWK�6XUYH\��1)+6���:H�XVH�WKH�HVWLPDWHG�VXUYLYDO�IXQFWLRQV�WR�SHUIRUPVLPXODWLRQV�RI�SROLF\�H[SHULPHQWV��,Q�SDUWLFXODU��ZH�VLPXODWH�KRZ�LQWHUYHQWLRQV�WKDWLPSURYH�VRFLR�HFRQRPLF�DQG�HQYLURQPHQWDO�FKDUDFWHULVWLFV�RI�D�IDPLO\�DIIHFW�WKH�VXUYLYDOSUREDELOLWLHV�RI�FKLOGUHQ�DW�GLIIHUHQW�DJHV��:H�H[DPLQH�WKH�LPSDFWV�RI�ERWK�VLQJOH�DQGFRPELQHG�SROLF\�LQWHUYHQWLRQV��$OVR�ZH�XVH�WKH�IOH[LELOLW\�RI�RXU�PRGHO�IUDPHZRUN�WRVKRZ�DW�ZKLFK�DJH�WKH�LQWHUYHQWLRQV�DUH�PRVW�HIIHFWLYH�
7KH�SDSHU�LV�RUJDQL]HG�DV�IROORZV��6HFWLRQ���VXPPDUL]HV�WKH���������1)+6��6HFWLRQ��GHVFULEHV�WKH�VWDWLVWLFDO�PRGHO��(VWLPDWLRQ�UHVXOWV�DUH�GLVFXVVHG�LQ�6HFWLRQ����,Q�6HFWLRQ��ZH�XVH�WKH�HVWLPDWHG�PRGHO�IRU�SHUIRUPLQJ�SROLF\�VLPXODWLRQV��6HFWLRQ���FRQFOXGHV�
���'DWD
,Q�WKLV�VHFWLRQ�ZH�EULHIO\�VXPPDUL]H�WKH�GDWD�XVHG�LQ�WKH�HPSLULFDO�DQDO\VHV��7KH�GDWD�DUHIURP�WKH�VHFRQG�ZDYH�RI�WKH�1DWLRQDO�)DPLO\�DQG�+HDOWK�6XUYH\��1)+6�����XQGHUWDNHQLQ������DQG�������7KH�1)+6�LV�FRQGXFWHG�XVLQJ�WKH�VDPH�VXUYH\�GHVLJQ�DV�WKH'HPRJUDSKLF�DQG�+HDOWK�6XUYH\V��'+6��IRU�PRUH�WKDQ����ORZ�LQFRPH�FRXQWULHV�VLQFH������,W�SURYLGHV�LQIRUPDWLRQ�RQ�IHUWLOLW\��PRUWDOLW\��KHDOWK�LVVXHV��VRFLR�HFRQRPLF�DQGHQYLURQPHQWDO�FRQGLWLRQV��7KH�1)+6�FRYHUV�D�QDWLRQDOO\�UHSUHVHQWDWLYH�VDPSOH�LQ���VWDWHV�� 7KH�UHVSRQVH�UDWH�RI�WKH�LQWHUYLHZV�ZDV�RYHU������7KH�VXUYH\�FRQVLVWV�RI��VHSDUDWH�TXHVWLRQQDLUHV��D�YLOODJH�TXHVWLRQQDLUH��D�KRXVHKROG�TXHVWLRQQDLUH��DQG�D�ZRPDQTXHVWLRQQDLUH�FRYHULQJ�DOO�HYHU�PDUULHG�ZRPHQ�LQ�D�KRXVHKROG�EHWZHHQ�DJH����DQG�DJH���
7KH�GDWD�VHW�FRQWDLQV�LQIRUPDWLRQ�RQ��������KRXVHKROGV��6LQFH�ZH�DUH�LQWHUHVWHG�LQ�FKLOGPRUWDOLW\�LQ�WKH�UXUDO�DUHDV��ZH�DEVWUDFW�DOO��������KRXVHKROGV�OLYLQJ�LQ�UXUDO�DUHDV��$V�LVRIWHQ�WKH�FDVH�ZLWK�GDWD�RQ�FKLOG�PRUWDOLW\��LQIRUPDWLRQ�RQ�FKLOG�PRUWDOLW\�FRPHV�IURP
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7KH�VXUYH\�FROOHFWV�WKH�ELUWK�KLVWRU\�RI�DOO�TXDOLILHG�ZRPHQ����)RU�HDFK�OLYH�ERUQ�FKLOG�WKHPRQWK�RI�ELUWK�LV�UHFRUGHG�DQG�ZKHWKHU�RU�QRW�WKH�FKLOG�LV�VWLOO�DOLYH�DW�WKH�PRPHQW�RI�WKHLQWHUYLHZ��,I�D�FKLOG�GLHG�GXULQJ�WKH�REVHUYDWLRQ�SHULRG��WKH�DJH�DW�ZKLFK�WKH�FKLOG�GLHG�LVDVNHG��7KH�DJH�RI�GHDWK�LV�REVHUYHG�ZLWKLQ�LQWHUYDOV��LQ�FDVH�D�FKLOG�GLHG�ZLWKLQ�D�PRQWKDIWHU�ELUWK��WKH�DJH�RI�GHDWK�LV�UHFRUGHG�LQ�GD\V��LI�WKH�FKLOG�GLHG�EHWZHHQ���PRQWK�DQG��\HDUV��LW�LV�UHFRUGHG�LQ�PRQWKV��DQG�RWKHUZLVH�LW�LV�UHFRUGHG�LQ�\HDUV��%HFDXVH�ZH�DUH�RQO\LQWHUHVWHG�LQ�FKLOG�PRUWDOLW\�XQWLO�DJH����ZH�DUWLILFLDOO\�ULJKW�FHQVRU�DW�WKLV�DJH��5LJKW�FHQVRULQJ�FDQ�DOVR�RFFXU�LI�D�FKLOG�LV�DOLYH�DW�WKH�PRPHQW�RI�WKH�LQWHUYLHZ�DQG�\RXQJHUWKDQ���\HDUV�ROG�
7KH�GDWD�DUH�UHFRUGHG�UHWURVSHFWLYHO\�DQG�FDQ�WKHUHIRUH�VXIIHU�IURP�PLVUHSRUWLQJ��2QHPD\�DUJXH�WKDW�WKLV�SUREOHP�RI�PLVUHSRUWLQJ�EHFRPHV�ODUJHU�ZKHQ�WKH�WLPH�LQWHUYDOEHWZHHQ�WKH�PRPHQW�RI�WKH�LQWHUYLHZ�DQG�WKH�GDWH�DW�ZKLFK�D�FKLOG�ZDV�ERUQ�RU�GLHGLQFUHDVHV��,I�WKLV�LV�DFWXDOO\�WKH�FDVH��ZH�FDQ�JHW�VRPH�LQGLFDWLRQ�RI�UHWURVSHFWLYHPLVUHSRUWLQJ�E\�FRPSDULQJ�FKLOG�PRUWDOLW\�UDWHV�FRPSXWHG�IURP�WKH�ILUVW�ZDYH�RI�WKH1)+6�FRQGXFWHG�LQ������������ZLWK�WKRVH�FRPSXWHG�IURP�WKH�����������ZDYH��7KLV�LVVKRZQ�LQ�)LJXUH���DQG�)LJXUH���IRU�UXUDO�DQG�XUEDQ�DUHDV��UHVSHFWLYHO\��,Q�FDVH�WKHUHZRXOG�EH�VXEVWDQWLDO�UHWURVSHFWLYH�PLVUHSRUWLQJ�WKH�HVWLPDWHG�PRUWDOLW\�UDWHV��LQ�WKHRYHUODSSLQJ�SHULRG��EDVHG�RQ�WKH�����������ZDYH�VKRXOG�EH�PXFK�ORZHU�WKDQ�WKRVHEDVHG�RQ�WKH�����������ZDYH��$V�FDQ�EH�VHHQ�LQ�WKH�ILJXUHV�WKH�PRUWDOLW\�UDWHV�EDVHG�RQERWK�ZDYHV�DUH�DOPRVW�VLPLODU��)XUWKHUPRUH��LW�FDQ�EH�VHHQ�IURP�WKH�JUDSKV�WKDW�UXUDOFKLOG�PRUWDOLW\�UDWHV�GURSSHG�VRPHZKDW�GXULQJ�WKH�����V��ZKLOH�XUEDQ�FKLOG�PRUWDOLW\UDWHV�UHPDLQHG�FRQVWDQW��%XW�VWLOO�UXUDO�FKLOG�PRUWDOLW\�UDWHV�DUH�PXFK�KLJKHU�WKDQ�XUEDQFKLOG�PRUWDOLW\�UDWHV�
7DEOH���SURYLGHV�IRU�HDFK�VWDWH��H[FHSW�7LSXUD��WKH�QXPEHU�RI�ZRPHQ�DQG�WKH�QXPEHU�RIFKLOGUHQ�LQ�WKH�VDPSOH��DQG�QHRQDWDO��ILUVW�PRQWK���LQIDQW��ILUVW�\HDU��DQG�FKLOG��ILUVW��\HDUV��PRUWDOLW\�UDWHV��,Q�UXUDO�,QGLD�RXW�RI�HYHU\�������OLYH�ERUQ�FKLOGUHQ�DOPRVW�����GLHEHIRUH�UHDFKLQJ�DJH���DQG�RI�WKHVH�DOPRVW�KDOI�GLH�ZLWKLQ�WKH�ILUVW�PRQWK�DIWHU�ELUWK��VHHDOVR�.DSODQ�0HLHU�HVWLPDWHV�SURYLGHG�LQ�)LJXUH����7KH�WDEOH�VKRZV�WKDW�WKHUH�LV�D�ODUJH
� %HFDXVH�ZH�GR�QRW�KDYH�DQ\�LQIRUPDWLRQ�DERXW�ZRPHQ�ZKR�KDYH�QHYHU�EHHQ�PDUULHG��ZH�FDQ�DOVR�QRWDQDO\]H�FKLOG�PRUWDOLW\�UDWHV�RI�WKLV�JURXS�RI�ZRPHQ��:H�DOVR�GR�QRW�KDYH�DQ\�LQGLFDWLRQ�KRZ�VXEVWDQWLDOIHUWLOLW\�DPRQJ�QHYHU�PDUULHG�ZRPHQ�LV�� 7KH�UHVWULFWLRQ�WR�IRFXV�RQO\�RQ�ZRPHQ�EHORZ�DJH����GRHV�QRW�H[FOXGH�PDQ\�ZRPHQ�IURP�WKH�VDPSOH��DVUHFHQW�IHUWLOLW\�UDWHV�IRU�ROGHU�DJH�JURXSV�DUH�YHU\�ORZ�
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,Q�WKLV�VHFWLRQ�ZH�EULHIO\�GHVFULEH�RXU�PRGHO�IRU�GHVFULELQJ�LQIDQW�DQG�FKLOG�PRUWDOLW\��DPRUH�GHWDLOHG�GHVFULSWLRQ�FDQ�EH�IRXQG�LQ�9DQ�GHU�.ODDXZ�DQG�:DQJ���������:H�IRFXVRQ�FKLOGUHQ�WKDW�DUH�ERUQ�DOLYH�DQG�PRGHO�WKHLU�PRUWDOLW\�SUREDELOLWLHV�XQWLO�UHDFKLQJ�DJH���:H�XVH�GXUDWLRQ�PRGHOV�WR�VSHFLI\�WKHVH�PRUWDOLW\�SUREDELOLWLHV��VHH�9DQ�GHQ�%HUJ�������IRU�D�UHFHQW�VXUYH\�RQ�GXUDWLRQ�PRGHOV���7KH�PRGHO�VSHFLILHV�PRUWDOLW\�UDWHV�YHU\IOH[LEO\��LW�H[WHQGV�WKH�FRPPRQO\�XVHG�VSHFLILFDWLRQV�E\�DOORZLQJ�VRFLR�HFRQRPLF�DQGHQYLURQPHQWDO�FKDUDFWHULVWLFV�WR�KDYH�GLIIHUHQW�LPSDFWV�RQ�PRUWDOLW\�DW�GLIIHUHQW�DJHV�RIWKH�FKLOG��&KLOG�PRUWDOLW\�ULVNV�QRW�RQO\�GHSHQG�RQ�REVHUYHG�FKDUDFWHULVWLFV��EXW�DOVR�RQXQREVHUYHG�ELRORJLFDO�HQGRZPHQW�RU�IUDLOW\��1RW�SURSHUO\�WDNLQJ�DFFRXQW�RI�WKHVHXQREVHUYHG�FKDUDFWHULVWLFV�RU�WKH�UHODWLRQ�EHWZHHQ�FKLOGUHQ�ZLWKLQ�D�IDPLO\�PD\�OHDG�WRLQFRQVLVWHQW�DQG�LQHIILFLHQW�HVWLPDWRUV��7KLV�LVVXH�LV�QRW�RQO\�DGGUHVVHG�LQ�WKH�HFRQRPLFOLWHUDWXUH��L�H��5LGGHU�DQG�7XQDOL���������EXW�DOVR�LQ�RWKHU�GLVFLSOLQHV��LQFOXGLQJHSLGHPLRORJ\�DQG�GHPRJUDSK\��*XR�DQG�5RGULJXH]��������6DVWU\��������9DXSHO��0DQWRQDQG�6WDOODUG���������7KH�PRGHO�DOORZV�IRU�IUDLOW\�ERWK�DW�WKH�OHYHO�RI�WKH�KRXVHKROG�DQG�DWWKH�OHYHO�RI�WKH�FKLOG��7KHVH�WZR�W\SHV�RI�IUDLOW\�FDQ�EH�FRUUHODWHG�ZLWK�HDFK�RWKHU��7KHUHOHYDQW�RXWFRPH�PHDVXUH�LV�DJH�DW�GHDWK�PHDVXUHG�LQ�PRQWKV�
:H�REVHUYH�- IDPLOLHV��ZKLFK�DUH�GHQRWHG�E\�M� ��������-��)DPLO\�M KDV�VRPH�IDPLO\VSHFLILF�FKDUDFWHULVWLFV�WKDW�DUH�GHVFULEHG�E\�D�YHFWRU�]M��ZKLFK�LQFOXGHV�IRU�H[DPSOHUHOLJLRQ�RI�WKH�IDPLO\��DVVHW�RZQHUVKLS��SDUHQWDO�HGXFDWLRQ�DQG�DYDLODELOLW\�RI�VDQLWDWLRQ�$�SDUDPHWHU�VM GHVFULEHV�WKH�IL[HG�HIIHFW�RI�WKH�VWDWH�LQ�ZKLFK�WKH�IDPLO\�UHVLGHV�2EYLRXVO\��WZR�IDPLOLHV�OLYLQJ�LQ�WKH�VDPH�VWDWH�KDYH�WKH�VDPH�VWDWH�IL[HG�HIIHFW�)XUWKHUPRUH��ZH�DOORZ�IRU�DGGLWLRQDO�KHWHURJHQHLW\�YM WKDW�GHVFULEHV�XQREVHUYHG�IDPLO\VSHFLILF�FKDUDFWHULVWLFV��%RWK�REVHUYHG�DQG�XQREVHUYHG�IDPLO\�VSHFLILF�FKDUDFWHULVWLFV�GRQRW�YDU\�RYHU�WLPH��'XULQJ�WKH�REVHUYDWLRQ�SHULRG�LQ�IDPLO\�M WKHUH�DUH�,M FKLOGUHQ�ERUQ�7KH�GDWD�GHVFULEH�D�VR�FDOOHG�LQIORZ�VDPSOH��:H�DOORZ�FKLOGUHQ�ERUQ�LQ�WKH�VDPH�IDPLO\WR�GLIIHU�LQ�ERWK�REVHUYHG�DQG�XQREVHUYHG�FKDUDFWHULVWLFV��7KH�REVHUYHG�FKLOG�VSHFLILFFKDUDFWHULVWLFV�VXFK�DV�JHQGHU�DQG�ELUWK�RUGHU��DUH�FDSWXUHG�LQ�D�YHFWRU�[LM��$GGLWLRQDOO\�WKHUH�LV�VRPH�FRPSRQHQW�ZLM WKDW�DFFRXQWV�IRU�FKLOG�VSHFLILF�IUDLOW\��:H�DVVXPH�WKDW�DOOFRYDULDWHV�DUH�H[RJHQRXV��L�H��WKH�MRLQW�GLVWULEXWLRQ�RI�YM DQG�ZLM GRHV�QRW�GHSHQG�RQ�]M��VMDQG�[LM�)RU�D�FKLOG�ZH�FDQ�GLVWLQJXLVK�WZR�SRVVLEOH�REVHUYDWLRQV���L� WKH�FKLOG�LV�REVHUYHG�WR�GLHGXULQJ�WKH�REVHUYDWLRQ�SHULRG�EHIRUH�UHDFKLQJ�DJH����DQG��LL� WKH�FKLOG�UHDFKHG�LWV�ILIWKELUWKGD\�DOLYH�RU�LV�VWLOO�DOLYH�DW�WKH�HQG�RI�WKH�REVHUYDWLRQ�SHULRG��,Q�WKH�ILUVW�FDVH��ZHREVHUYH�WKDW�FKLOG�L RI�IDPLO\�M GLHG�LQ�VRPH�DJH�LQWHUYDO� � �LMLM WW � ��,Q�WKH�VHFRQG�FDVH�� LMW
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HTXDOV����PRQWKV�RU�WKH�DJH�RI�WKH�FKLOG�LQ�PRQWKV�DW�WKH�HQG�RI�WKH�REVHUYDWLRQ�SHULRG�LIWKH�FKLOG�GLG�QRW�UHDFK�LWV�ILIWK�ELUWKGD\��DQG� f LMW ���:H�LQWURGXFH�D�GXPP\�YDULDEOH�GLMWKDW�WDNHV�YDOXH���LI�WKH�LQGLYLGXDO�GLHG�ZLWKLQ�WKH�REVHUYDWLRQ�SHULRG��WKH�ILUVW�FDVH��DQGWKH�YDOXH���RWKHUZLVH��$OO�REVHUYDWLRQV�DUH�WKXV�DUWLILFLDOO\�ULJKW�FHQVRUHG�DW�DJH���
:H�GHILQH�7LM DV�WKH�FRQWLQXRXV�UDQGRP�YDULDEOH��ZLWK�RQH�PRQWK�DV�WKH�XQLW�RI�WLPH��WKDWGHVFULEHV�WKH�DJH�DW�ZKLFK�FKLOG�L RI�IDPLO\�M GLHV��7KLV�VWRFKDVWLF�YDULDEOH�FDQ�RQO\�WDNHQRQ�QHJDWLYH�YDOXHV��$�FRPPRQ�ZD\�WR�PRGHO�WKHVH�W\SHV�RI�UDQGRP�YDULDEOHV�LV�WRVSHFLI\�WKH�FRUUHVSRQGLQJ�KD]DUG�UDWHV��LM��,Q�WKH�FRQWH[W�RI�FKLOG�PRUWDOLW\��WKH�KD]DUGUDWH�LV�RIWHQ�UHIHUUHG�WR�DV�PRUWDOLW\�UDWH��H�J��5LGGHU�DQG�7XQDOL���������7KH�PRUWDOLW\UDWH�DW�DJH�W FDQ�EH�LQWHUSUHWHG�DV�WKH�LQWHQVLW\�DW�ZKLFK�D�FKLOG�GLHV�DW�WKLV�DJH��JLYHQ�WKDWWKH�FKLOG�VXUYLYHG�XQWLO�DJH�W���7KH�PRUWDOLW\�UDWH��LM�W��RI�FKLOG�L OLYLQJ�LQ�IDPLO\�M DW�DJH�WLV�VSHFLILHG�DV

LMMMLMM
LMMLMMLMMLMMLM ZYV[]W, []W,[]W,WZY[]W ��������� ������������H[S�������_�

��
������d� ��d���d EJ EJEJOT

7KH�PRUWDOLW\�UDWH�FDQ�EH�GHFRPSRVHG�LQWR�WKUHH�SDUWV��7KH�ILUVW�SDUW���W� LV�WKH�EDVHOLQHKD]DUG�WKDW�LV�VLPLODU�IRU�DOO�FKLOGUHQ�LQ�DOO�IDPLOLHV��7KLV�EDVHOLQH�KD]DUG�FDSWXUHV�DJHGHSHQGHQFH��7KH�VHFRQG�SDUW�LV�D�UHJUHVVLRQ�IXQFWLRQ��ZKHUH�,��� LV�WKH�LQGLFDWRU�IXQFWLRQWDNLQJ�WKH�YDOXH���LI�LWV�DUJXPHQW�LV�WUXH�DQG���RWKHUZLVH��%RWK�WKH�IDPLO\�VSHFLILF�HIIHFWV]M DQG�WKH�FKLOG�VSHFLILF�[LM DUH�DOORZHG�WR�KDYH�GLIIHUHQW�LPSDFWV�RQ�WKH�PRUWDOLW\�UDWH�DWWKUHH�GLIIHUHQW�DJH�LQWHUYDOV���L� GXULQJ�WKH�ILUVW�PRQWK�DIWHU�ELUWK���LL� IURP�WKH�VHFRQGPRQWK�XQWLO�WKH�ILUVW�ELUWKGD\��DQG���LLL���DIWHU�WKH�ILUVW�\HDU�XQWLO�UHDFKLQJ�DJH����7KHLPSDFW�RI�WKH�VWDWH�IL[HG�HIIHFW�VM GRHV�QRW�YDU\�RYHU�WKH�FKLOG
V�DJH��7KH�WKLUG�SDUW�YMZLMDFFRXQWV�IRU�WKH�HIIHFW�RI�XQREVHUYHG�KHWHURJHQHLW\�RQ�WKH�PRUWDOLW\�UDWH�
(PSLULFDO�VWXGLHV�RI�FKLOG�PRUWDOLW\�XVXDOO\�GR�QRW�DOORZ�WKH�HIIHFWV�RI�VRFLR�HFRQRPLFDQG�HQYLURQPHQWDO�FRYDULDWHV�WR�YDU\�RYHU�WKH�FKLOG
V�DJH��*XR�DQG�5RGULJXH]�������PHQWLRQ�WKDW�FRYDULDWH�HIIHFWV�PLJKW�EH�GHSHQGHQW�RQ�WKH�DJH�RI�WKH�FKLOG��EXW�WKH\�GR�QRWH[SOLFLWO\�PRGHO�LW��,Q�WKHLU�DSSOLFDWLRQ�WKH�FRYDULDWH�HIIHFWV�GR�QRW�YDU\�RYHU�WKH�FKLOG
VDJH��7KH�LGHQWLILFDWLRQ�RI�WKH�PRGHO�LV�VWUDLJKWIRUZDUG��7KH�PRUWDOLW\�UDWHV��LM�W� VDWLVI\WKH�PL[HG�SURSRUWLRQDOLW\�DVVXPSWLRQ�DQG�WKH�WLPH�YDU\LQJ�UHJUHVVRUV�,���]M DQG�,���[LMFKDQJH�YDOXHV�H[RJHQRXVO\��7KH�IUDLOW\�FRPSRQHQWV�DUH�DVVXPHG�WR�EH�PHDQ�RQH�UDQGRPHIIHFWV��IRU�ZKLFK�WKH�MRLQW�GLVWULEXWLRQ�LV�LQGHSHQGHQW�RI�WKH�UHJUHVVRUV��7KHVH�FRQGLWLRQVHQVXUH�WKDW�WKH�PRGHO�LV�LGHQWLILHG��H�J��9DQ�GHQ�%HUJ��������
7KHUH�LV�D�RQH�WR�RQH�UHODWLRQ�EHWZHHQ�WKH�KD]DUG�UDWH��LM�W��DQG�WKH�GLVWULEXWLRQ�IXQFWLRQRI�7LM��,Q�GXUDWLRQ�DQDO\VHV�LW�LV�RIWHQ�PRUH�FRQYHQLHQW�WR�XVH�CVXUYLYRU
�IXQFWLRQV��7KHVXUYLYRU�IXQFWLRQ�GHQRWHV�WKH�SUREDELOLW\�WKDW�D�FKLOG�VXUYLYHV�XS�WR�D�SDUWLFXODU�DJH�³� ! W

R LMMLMMLMLMMLMMLMLMMLMM GVZY[]VZY[]W7ZY[]W6 �����_�H[S�����_3U�����_� T7KLV�VXUYLYRU�IXQFWLRQ�ZLOO�EH�XVHG�IRU�WKH�SROLF\�H[SHULPHQWV�SHUIRUPHG�LQ�6HFWLRQ���
%HIRUH�HVWLPDWLQJ�WKH�PRGHO�ZH�GHWHUPLQH�WKH�SDUDPHWHUL]DWLRQ�RI�WKH�EDVHOLQH�KD]DUGDQG�RI�WKH�GLVWULEXWLRQ�RI�ERWK�IUDLOW\�WHUPV��7KH�EDVHOLQH�KD]DUG���W� GHVFULEHV�KRZ�WKH
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PRUWDOLW\�UDWH�FKDQJHV�ZLWK�WKH�DJH�RI�WKH�FKLOG��7KLV�LV�SDUDPHWHUL]HG�DV�D�SLHFHZLVHFRQVWDQW�IXQFWLRQ�
:H�DOORZ�IRU�IUDLOW\�RQ�PXOWLSOH�OHYHOV��VHH�6DVWU\���������,Q�SDUWLFXODU��RXU�PRGHOIUDPHZRUN�DOORZV�IRU�IUDLOW\�ERWK�DW�WKH�OHYHO�RI�WKH�FKLOG�DQG�WKH�OHYHO�RI�WKH�IDPLO\��L�H�IUDLOW\�VLPLODU�IRU�DOO�FKLOGUHQ�OLYLQJ�LQ�WKH�VDPH�KRXVHKROG���7R�GLVWLQJXLVK�WKHVH�W\SHV�RIIUDLOW\�ZH�H[SORLW�WKH�IDFW�WKDW�FKLOGUHQ�ZLWKLQ�WKH�VDPH�IDPLO\�DUH�UHODWHG��ZKLFK�LPSOLHVWKDW�WKH\�PLJKW�VKDUH�VRPH�XQREVHUYHG�FKDUDFWHULVWLFV��,Q�FRQWUDVW�WR�6DVWU\���������ZKRDOVR�LQFOXGHV�WZR�LQGHSHQGHQW�IUDLOW\�WHUPV��ZKLFK�ERWK�IROORZ�D�JDPPD�GLVWULEXWLRQ��RXUPRGHO�VSHFLILFDWLRQ�GRHV�QRW�LPSRVH�WKH�UHVWULFWLRQ�WKDW�GLIIHUHQW�W\SHV�RI�IUDLOW\�DUHLQGHSHQGHQW�RI�HDFK�RWKHU��%RWK�IDPLO\�VSHFLILF�DQG�FKLOG�VSHFLILF�IUDLOW\�DUH�PRGHOHGXVLQJ�GLVWULEXWLRQV�ZLWK�GLVFUHWH�PDVV�SRLQWV��'LVWULEXWLRQV�ZLWK�GLVFUHWH�PDVV�SRLQWV�DUHIOH[LEOH�DQG�DWWUDFWLYH�IURP�D�FRPSXWDWLRQDO�SRLQW�RI�YLHZ��6XFK�D�GLVWULEXWLRQ�DOVR�DOORZVHDVLO\�IRU�GHSHQGHQF\�EHWZHHQ�WKH�WZR�IUDLOW\�FRPSRQHQWV��VHH�9DQ�GHU�.ODDXZ�DQG:DQJ��������
���(PSLULFDO�UHVXOWV
,Q�WKLV�VHFWLRQ�ZH�GLVFXVV�WKH�HVWLPDWLRQ�UHVXOWV��6LQFH�RXU�PRGHO�FRQWDLQV�PDQ\SDUDPHWHUV��ZH�ZLOO�RQO\�GLVFXVV�VRPH�SROLF\�UHOHYDQW�SDUDPHWHUV��$OO�SDUDPHWHUHVWLPDWHV�DUH�SUHVHQWHG�LQ�9DQ�GHU�.ODDXZ�DQG�:DQJ���������,Q�WKH�QH[W�VHFWLRQ�ZHGLVFXVV�VRPH�SROLF\�H[SHULPHQW��ZKLFK�VXPPDUL]H�RXU�PDLQ�HPSLULFDO�UHVXOWV��7KH�PRGHODOORZHG�IRU�ERWK�FKLOG�VSHFLILF�IUDLOW\�DQG�KRXVHKROG�VSHFLILF�IUDLOW\��:H�FRXOG�QRW�ILQGDQ\�VLJQLILFDQW�DQG�VXEVWDQWLDO�FKLOG�VSHFLILF�IUDLOW\��7KH�IDPLO\�VSHFLILF�IUDLOW\�KDV�WZRSRLQWV�RI�VXSSRUW������RI�WKH�SUREDELOLW\�PDVV�LV�DVVLJQHG�WR�D�PDVV�SRLQW�WKDW�LV�DOPRVW���WLPHV�KLJKHU�WKDQ�WKH�RWKHU�PDVV�SRLQW��$OORZLQJ�IRU�D�WKLUG�PDVV�SRLQW�GLG�QRWLPSURYH�WKH�HVWLPDWLRQ�UHVXOWV�
7KH�IL[HG�HIIHFWV�IRU�WKH�VWDWHV�GLIIHU��VLJQLILFDQWO\�IURP�HDFK�RWKHU��WKH�S�YDOXH�IRU�D:DOG�WHVW�IRU�MRLQW�VLJQLILFDQFH�LV�OHVV�WKDQ���������7KLV�LPSOLHV�WKDW�DIWHU�FRQWUROOLQJ�IRUFKLOG��IDPLO\�DQG�YLOODJH�VSHFLILF�HIIHFWV��WKHUH�DUH�VWLOO�VLJQLILFDQW�GLIIHUHQFHV�LQ�FKLOGPRUWDOLW\�UDWHV�EHWZHHQ�VWDWHV�
7KH�SDWWHUQ�RI�WKH�EDVHOLQH�KD]DUG�GHFUHDVHV�RYHU�WKH�DJH�RI�WKH�FKLOG��ZKLFK�LPSOLHV�WKDWPRUWDOLW\�UDWHV�GHFUHDVH�DV�D�FKLOG�JHWV�ROGHU��+RZHYHU��WKLV�GXUDWLRQ�GHSHQGHQFH�LV�QRWWKH�RQO\�VRXUFH�RI�DJH�GHSHQGHQFH��DV�REVHUYHG�FKLOG�FKDUDFWHULVWLFV�DQG�WKH�KRXVHKROG
VVRFLR�HFRQRPLF�DQG�HQYLURQPHQWDO�FKDUDFWHULVWLFV�DUH�DOORZHG�WR�KDYH�GLIIHUHQW�LPSDFW�RQWKH�PRUWDOLW\�UDWHV�DW�GLIIHUHQW�DJHV�RI�WKH�FKLOG��$OVR�WKLV�VRXUFH�RI�DJH�GHSHQGHQFH�LQPRUWDOLW\�UDWHV�LV�VLJQLILFDQW��D�:DOG�WHVW�UHMHFWV�WKH�QXOO�K\SRWKHVLV�WKDW�WKHVH�FRYDULDWHVHIIHFWV�GR�QRW�FKDQJH�RYHU�WKH�DJH�RI�WKH�FKLOG��WKH�S�YDOXH�RI�WKLV�WHVW�LV�DOPRVW�����7KLVLPSOLHV�WKDW�WKH�FRPPRQO\�XVHG�VSHFLILFDWLRQV�LQ�HPSLULFDO�UHVHDUFK�RI�FKLOG�PRUWDOLW\�ZKLFK�LPSRVH�WKDW�REVHUYHG�FKDUDFWHULVWLFV�KDYH�WKH�VDPH�HIIHFW�RQ�WKH�PRUWDOLW\�UDWH�DWDOO�DJHV�RI�WKH�FKLOG�DUH�QRW�VXIILFLHQWO\�IOH[LEOH�WR�FDSWXUH�DOO�UHOHYDQW�FKDQJHV�LQ�FKLOGPRUWDOLW\�UDWHV�
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6RFLR�HFRQRPLF�DQG�HQYLURQPHQWDO�FKDUDFWHULVWLFV�DUH�SDUWLFXODUO\�LPSRUWDQW�LQ�WKH�ILUVWPRQWK�DIWHU�ELUWK��)RU�HDFK�FKLOG�ZH�FDQ�FRPSXWH� �ÖÖH[S� NLMNM [] EJ � IRU�N �������DQG�ZHFDQ�XVH�WKHVH�WR�FRPSXWH�WKH�YDULDQFH�ZLWKLQ�WKH�SRSXODWLRQ�RI�FKLOGUHQ��$�ODUJH�YDULDQFHRI� �ÖÖH[S� NLMNM [] EJ � LQGLFDWHV�WKDW�WKH�FRYDULDWHV��DUH�UHODWLYHO\�LPSRUWDQW�LQ�H[SODLQLQJPRUWDOLW\�UDWHV��7KH�FRPSXWHG�YDULDQFHV�HTXDO���������������DQG���������IRU�N �����UHVSHFWLYHO\��7KLV�YDULDQFH�LV�WKXV�KLJKHVW�LQ�WKH�ILUVW�PRQWK�DIWHU�ELUWK�DQG�GHFUHDVHVDIWHUZDUGV��LQGLFDWLQJ�WKDW�VRFLR�HFRQRPLF�DQG�HQYLURQPHQWDO�FKDUDFWHULVWLFV�EHFRPH�OHVVLPSRUWDQW�LQ�H[SODLQLQJ�PRUWDOLW\�UDWHV�DV�D�FKLOG�JHWV�ROGHU�
:LWKLQ�WKH�ILUVW�PRQWK�DIWHU�ELUWK�ER\V�KDYH�KLJKHU�PRUWDOLW\�UDWHV�WKDQ�JLUOV��DQG�WKLV�LVSDUWLFXODUO\�WUXH�LI�KH�LV�WKH�ILUVW�ERUQ�FKLOG��$IWHU�WKH�ILUVW�PRQWK��WKHUH�LV�QR�VLJQLILFDQWJHQGHU�HIIHFW�RQ�PRUWDOLW\�UDWHV�DPRQJ�ILUVW�ERUQ�FKLOGUHQ���+RZHYHU��DPRQJ�FKLOGUHQZKR�DUH�QRW�WKH�ILUVW�ERUQ�IHPDOH�FKLOGUHQ�DUH�VLJQLILFDQWO\�PRUH�OLNHO\�WR�GLH�WKDQ�WKHLUPDOH�FRXQWHUSDUWV��&OHDVRQ��%RV�DQG�3DWKPDQDWKDQ��������VXJJHVW�WKDW�GXH�WR�VRFLDOQRUPV�IDPLOLHV�KDYH�SUHIHUHQFHV�IRU�VRQV��OHVV�PRQH\�LV�VSHQW�RQ�JLUOV��JLUOV�DUH�WDNHQ�WRKRVSLWDO�LQ�D�ODWHU�VWDJH�RI�LOOQHVV�WKDQ�ER\V�DQG�JLUOV�DUH�WDNHQ�WR�ZRUVH�GRFWRUV�5HGXFLQJ�VXFK�JHQGHU�GLVFULPLQDWLRQ�PLJKW�VXEVWDQWLDOO\�UHGXFH�FKLOG�PRUWDOLW\�UDWHV��$FKLOG�LV�PRUH�OLNHO\�WR�VXUYLYH�LI�WKH�PRWKHU�ZDV�EHWZHHQ�DJH����DQG����ZKHQ�WKH�FKLOGZDV�ERUQ�WKDQ�FKLOGUHQ�ZKRVH�PRWKHU�ZDV�\RXQJHU�RU�ROGHU�DW�WKH�PRPHQW�RI�ELUWK��$ORQJHU�SUHFHGLQJ�ELUWK�LQWHUYDO�VLJQLILFDQWO\�UHGXFHV�PRUWDOLW\�UDWHV�� 7KH�1DWLRQDO3RSXODWLRQ�3ROLF\�DLPV�DW�GHOD\LQJ�FKLOGEHDULQJ��RI�\RXQJ�FRXSOHV��DQG�LQFUHDVHGVSDFLQJ�RI�FKLOGUHQ��ERWK�RI�ZKLFK�FDQ�EH�XVHIXO�LQ�UHGXFLQJ�FKLOG�PRUWDOLW\��&KLOGUHQ�WKDWDUH�SDUW�RI�D�WZLQ�KDYH�PXFK�KLJKHU�PRUWDOLW\�UDWHV�WKDQ�VLQJOH�ERUQ�FKLOGUHQ��SDUWLFXODUO\GXULQJ�WKH�ILUVW�PRQWK�DIWHU�ELUWK��$IWHU�WKDW�WKH�GLIIHUHQFH�LQ�PRUWDOLW\�UDWHV�GHFUHDVHV�EXW�UHPDLQV�VXEVWDQWLDO�DQG�VLJQLILFDQW��:H�KDYH�WULHG�WR�VHSDUDWH�EHWZHHQ�WKH�ILUVW�ERUQRI�D�WZLQ�DQG�ODWHU�ERUQ��EXW�WKHUH�LV�QR�GLIIHUHQFH�
7KH�HGXFDWLRQ�DWWDLQPHQW�RI�WKH�SDUHQWV�LV�LPSRUWDQW�WR�GHWHUPLQH�FKLOGUHQ¶V�VXUYLYDOSURVSHFW�LQ�UXUDO�,QGLD��0RUWDOLW\�UDWHV�DW�DQ\�DJH�DUH�ORZHU�IRU�FKLOGUHQ�ERUQ�LQWR�IDPLOLHVZLWK��SDUHQWV�RI�ILQLVKHG�SULPDU\�HGXFDWLRQ��7KLV�HIIHFW�LV�VWURQJHU�IRU�WKH�PRWKHU�WKDQ�IRUWKH�IDWKHU��7KH�HIIHFW�RI�ODQG��OLYHVWRFN�DQG�DVVHW�RZQHUVKLS�RQ�PRUWDOLW\�UDWHV�LVQHJOLJLEOH��2QO\�VRPH�RI�WKH�FRYDULDWHV�DUH�VLJQLILFDQW��SDUWLFXODUO\�RQ�QHRQDWDO�PRUWDOLW\UDWHV��EXW�TXDQWLWDWLYHO\�WKH�YDULDEOHV�DUH�QRW�YHU\�UHOHYDQW�
0RVW�RI�WKH�FRYDULDWHV�GHVFULELQJ�WKH�VRXUFH�RI�GULQNLQJ�ZDWHU�GR�QRW�KDYH�D�VLJQLILFDQWHIIHFW�RQ�PRUWDOLW\�UDWHV��EXW�MRLQWO\�WKHVH�FRYDULDWHV�KDYH�VLJQLILFDQW�LPSDFWV��:DWHUSXULILFDWLRQ�GHFUHDVHV�PRUWDOLW\�UDWHV�ZKHQ�WKH�VRXUFH�RI�GULQNLQJ�ZDWHU�LV�QRW�SLSHGZDWHU��EXW�LQFUHDVHV�PRUWDOLW\�UDWHV�LQ�FDVH�WKH�KRXVHKROG�KDV�DFFHVV�WR�SLSHG�GULQNLQJZDWHU��DOWKRXJK�WKH�ODWWHU�LQFUHDVH�LV�LQVLJQLILFDQW���6XFK�ILQGLQJV�DUH�FRXQWHULQWXLWLYH�DVRQH�H[SHFWV�ZDWHU�SXULILFDWLRQ�WR�GHFUHDVH�FKLOG�PRUWDOLW\�UDWHV��7R�SXULI\�ZDWHU�PRVWKRXVHKROGV�LQ�UXUDO�DUHDV�VWUDLQ�ZDWHU�E\�FORWK��7KH�HPSLULFDO�UHVXOW�PLJKW�LQGLFDWH�WKDWHLWKHU�VWUDLQLQJ�ZDWHU�E\�FORWK�ORZHUV�WKH�TXDOLW\�RI�WKH�SLSHG�GULQNLQJ�ZDWHU�RU�WKDWKRXVHKROGV�WKDW�SXULI\�ZDWHU�KDYH�DFFHVV�WR�ORZHU�TXDOLW\�SLSHG�GULQNLQJ�ZDWHU�WKDQ
� ,QWHUDFWLQJ�WKH�OHQJWK�RI�WKH�SUHFHGLQJ�ELUWK�LQWHUYDO�ZLWK�JHQGHU�VKRZV�WKDW�WKH�FRYDULDWH�HIIHFW�RI�WKHSUHFHGLQJ�ELUWK�LQWHUYDO�LV�VLPLODU�IRU�ER\V�DQG�IRU�JLUOV�



�

KRXVHKROGV�WKDW�GR�QRW�SXULI\��0RUWDOLW\�UDWHV�DUH�ORZHU�ZLWKLQ�IDPLOLHV�ZLWK�VRPH�W\SH�RIWRLOHW�IDFLOLW\��DQG�DFFHVV�WR�HOHFWULFLW\��7KH�XVH�RI�FOHDQ�FRRNLQJ�IXHOV�DQG�KDYLQJ�DVHSDUDWH�NLWFKHQ�DOVR�UHGXFHV�PRUWDOLW\�UDWHV��:H�UHWXUQ�WR�WKLV�LQ�WKH�QH[W�VHFWLRQ�
$FFHVV�WR�PHGLFDO�IDFLOLWLHV�GRHV�QRW�VHHP�WR�EH�YHU\�LPSRUWDQW�LQ�UHGXFLQJ�PRUWDOLW\UDWHV��ZLWK�WKH�H[FHSWLRQ�IRU�GRFWRU�DYDLODELOLW\�LQ�WKH�YLOODJH��+DYLQJ�D�GRFWRU�LQ�WKHYLOODJH�UHGXFHV�WKH�PRUWDOLW\�UDWHV�RI�FKLOGUHQ�DIWHU�WKHLU�ILUVW�ELUWKGD\��1HRQDWDO�PRUWDOLW\UDWHV�DUH�VRPHZKDW�KLJKHU�LQ�ODUJHU�YLOODJHV�DQG�LQ�YLOODJHV�WKDW�DUH�FORVHU�WR�WKH�QHDUHVWWRZQ��$IWHU�WKH�ILUVW�PRQWK�WKHVH�HIIHFWV�GLVDSSHDU�
1H[W�ZH�LQYHVWLJDWH�WKH�ILW�RI�WKH�PRGHO��7KH�PRGHO�SUHGLFWLRQV�RQ�FKLOG�PRUWDOLW\�DUHEDVHG�RQ�WKH�HVWLPDWHG�VXUYLYRU�IXQFWLRQ�IRU�FKLOG�L LQ�IDPLO\�M³¦ ¦ �      
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NMONLMNMLMM GVZY[]VY9Z:Y9[]W6 N �����_�H[S��_3U��3U���_� � � TZKLFK�ZH�HYDOXDWH�DW�W ������������:H�ZHLJKW�WKH�LQGLYLGXDO�VXUYLYRU�IXQFWLRQ�ZLWK�WKHVDPSOH�ZHLJKWV�WR�PDNH�WKHP�QDWLRQDOO\�UHSUHVHQWDWLYH�IRU�UXUDO�,QGLD��2EYLRXVO\��WKHHVWLPDWHG�PRUWDOLW\�UDWHV�GLUHFWO\�IROORZ�IURP�WKH�HVWLPDWHG�VXUYLYRU�IXQFWLRQV�� )LJXUH��VKRZV�KRZ�WKH�PRUWDOLW\�UDWHV�SUHGLFWHG�E\�RXU�HVWLPDWHG�PRGHO�FRLQFLGH�ZLWK�WKHREVHUYHG�GDWD��,W�VKRXOG�EH�QRWHG�WKDW�WKH�����FRQILGHQFH�LQWHUYDO�DURXQG�WKH�PRGHOSUHGLFWLRQV�LV�UHODWLYHO\�WLJKW��WKH�PRGHO�SUHGLFWLRQV�DUH�YHU\�SUHFLVH��7KH�PRUWDOLW\�UDWHVFRPSXWHG�IURP�WKH�DFWXDO�GDWD�DOZD\V�IDOOV�ZLWKLQ�WKH�PRGHO
V�FRQILGHQFH�LQWHUYDO�LQGLFDWLQJ�WKDW�WKH�PRGHO�LV�VXIILFLHQWO\�IOH[LEOH�WR�GHVFULEH�WKH�GDWD�DFFXUDWHO\��+RZHYHU�D�JRRG�ILW�RI�WKH�PRGHO�GRHV�QRW�JXDUDQWHH�WKDW�WKH�SDUDPHWHU�HVWLPDWHV�DUH�WUXH�SDUWLDOHIIHFWV��L�H��LW�PLJKW�EH�WKDW�VRPH�FRYDULDWHV�DFFRXQW�IRU�FKLOG��IDPLO\�RU�HQYLURQPHQWDOFKDUDFWHULVWLFV�WKDW�DUH�QRW�LQFOXGHG�LQ�WKH�PRGHO��)DLOLQJ�WR�FRUUHFW�IRU�DOO�UHOHYDQWKHWHURJHQHLW\�PD\�OHDG�WR�VHULRXV�ELDVHV�LQ�WKH�HVWLPDWHG�SDUWLDO�HIIHFWV��)RU�WKH�SROLF\H[SHULPHQWV�SHUIRUPHG�LQ�WKH�QH[W�VXEVHFWLRQ�LW�LV�FUXFLDO�WKDW�WKH�SDUDPHWHU�HVWLPDWHV�DUHDFWXDOO\�WKH�WUXH�SDUWLDO�HIIHFWV��7KHUHIRUH��ZH�KDYH�LQYHVWLJDWHG�WKH�VHQVLWLYLW\�RI�WKHSDUDPHWHU�HVWLPDWHV�ZLWK�UHVSHFW�WR�LQFOXGLQJ�DGGLWLRQDO�UHJUHVVRUV��2EYLRXVO\��VXFKVHQVLWLYLW\�DQDO\VLV�FDQ�QHYHU�IXOO\�JXDUDQWHH�WKDW�DOO�UHOHYDQW�KHWHURJHQHLW\�LV�LQFOXGHG�LQWKH�PRGHO�
$V�PHQWLRQHG�HDUOLHU��,QGLD�H[SHULHQFHG�D�SHULRG�RI�HFRQRPLF�JURZWK�GXULQJ�WKH�����V�7KHUHIRUH��ZH�KDYH�WULHG�WR�LQFOXGH�D�SRO\QRPLDO�GHVFULELQJ�FDOHQGDU�WLPH�YDULDWLRQ�LQ�WKHPRGHO��6XFK�D�WLPH�WUHQG�GRHV�QRW�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�PRUWDOLW\�UDWHV��DOOSDUDPHWHU�HVWLPDWHV�RI�WKH�SRO\QRPLDO�ZHUH�FORVH�WR�]HUR���7KH�GHFUHDVLQJ�WUHQG�LQPRUWDOLW\�UDWHV�GXULQJ�WKH�����V�FDQ�WKXV�EH�H[SODLQHG�E\�LPSURYHPHQWV�LQ�REVHUYHGVRFLR�HFRQRPLF�DQG�HQYLURQPHQWDO�FKDUDFWHULVWLFV�GXULQJ�WKH�����V��)RU�H[DPSOH��WKHIUDFWLRQ�RI�WKH�SRSXODWLRQ�WKDW�LV�HLWKHU�LOOLWHUDWH�RU�GLG�QRW�ILQLVK�SULPDU\�HGXFDWLRQ�LVVWHDGLO\�GHFUHDVLQJ��,Q�WKH�VDPSOH�RI�HYHU�PDUULHG�ZRPHQ��WKH�IUDFWLRQ�RI�ZRPHQ�WKDW�LVLOOLWHUDWH�GHFUHDVHG�IURP�����LQ�WKH�����������ZDYH�RI�WKH�1)+6�WR�����LQ�WKH����������ZDYH��$OVR�PRUH�KRXVHKROGV�KDYH�DFFHVV�WR�HOHFWULFLW\�DQG�VDIH�ZDWHU�VRXUFHV�
� :H�KDYH�XVHG�WKH�'HOWD�PHWKRG�WR�FRQVWUXFW�VWDQGDUG�HUURUV�DURXQG�WKH�SUHGLFWHG�PRUWDOLW\�UDWHV�



��

1H[W��ZH�WULHG�WR�LQFOXGH�DGGLWLRQDO�REVHUYHG�KHWHURJHQHLW\�WR�WKH�PRGHO��,Q�SDUWLFXODU�ZH�WULHG�WR�LQFOXGH�DGGLWLRQDO�YDULDEOHV�GHVFULELQJ�DVVHW�RZQHUVKLS��KRXVH�RZQHUVKLS��VL]HRI�ODQG�RZQHUVKLS��W\SH�RI�ZRUN�SHUIRUPHG�E\�WKH�SDUHQWV��DGGLWLRQDO�YDULDEOHV�GHVFULELQJWKH�PHGLFDO�IDFLOLWLHV�LQ�DUHD�DURXQG�WKH�YLOODJH��DQG�YLOODJH�OHYHO�YDULDEOHV�VXFK�DV�WKHSHUFHQWDJH�RI�KRXVHKROGV�ZLWK�DFFHVV�WR�SLSHG�ZDWHU��HOHFWULFLW\��DQG�HWF��7KH�YDULDEOHVWKDW�ZH�DGGHG�WR�WKH�PRGHO�GLG�QRW�KDYH�DQ\�VLJQLILFDQW�HIIHFW�RQ�PRUWDOLW\�UDWHV�DQG�GLGQRW�FKDQJH�WKH�FRYDULDWH�HIIHFWV�RI�WKH�RWKHU�YDULDEOHV�
���3ROLF\�H[SHULPHQWV
,Q�WKLV�VHFWLRQ�ZH�GLVFXVV�VRPH�SROLF\�H[SHULPHQWV�EDVHG�RQ�WKH�HVWLPDWHG�PRGHO��:H�DUHLQWHUHVWHG�LQ�WZR�PHDVXUHV��LQIDQW�DQG�FKLOG�PRUWDOLW\�UDWHV��7DEOH���SURYLGHV�WKH�HIIHFWVRQ�WKH�SROLF\�H[SHULPHQWV�RQ�WKH�LQIDQW�PRUWDOLW\�UDWH�DQG�7DEOH���SURYLGHV�WKHVH�HIIHFWVRQ�WKH�FKLOG�PRUWDOLW\�UDWH��%RWK�WDEOHV�SUHVHQW�WKH�QXPEHU�RI�GHDWKV�DYHUWHG�DV�D�UHVXOW�RIWKH�SROLF\�LQWHUYHQWLRQV�GLVFXVVHG�EHORZ��$OO�SDUDPHWHUV�DUH�WUHDWHG�DV�FDXVDO�HIIHFWV�DQGEHKDYLRUDO�FKDQJHV�ZLWKLQ�D�KRXVHKROG�DV�UHVSRQVH�WR�WKH�SROLF\�H[SHULPHQWV�DUH�LJQRUHG�/HH��5RVHQ]ZHLJ�DQG�3LWW��������PHQWLRQ�WKDW�WKLV�FHWHULV�SDULEXV�DVVXPSWLRQ�PD\�EH�WRRVWURQJ��:H�SURYLGH�WKH�SHUFHQWDJH�RI�KRXVHKROG�DIIHFWHG�E\�WKH�SROLF\��,I�GHWDLOHG�FRVWGDWD�DUH�DYDLODEOH�ZH�DOVR�JLYH�WKH�FRVWV�SHU�KRXVHKROG�WR�DFWXDOO\�LPSOHPHQW�WKH�SROLF\�7KLV�DOORZV�WR�FRPSXWH�WKH�FRVWV�SHU�GHDWK�DYHUWHG�DV�D�UHVXOW�RI�D�SROLF\�LQWHUYHQWLRQV�L�H��WKH�FRVW�HIIHFWLYHQHVV�DQDO\VLV�
7KH�QXPEHU�RI�OLYHV�VDYHG�SHU�������OLYH�ELUWKV�LV�EDVHG�RQ�WKH�HVWLPDWHG�VXUYLYRUIXQFWLRQV��VHH�WKH�SUHYLRXV�VHFWLRQ���:H�FRPSXWH�WKH�HVWLPDWHG�VXUYLYRU�IXQFWLRQ�WZLFH�ILUVW�ZLWKRXW�DQ\�FKDQJHV�DQG�VHFRQG�DIWHU�FKDQJLQJ�WKH�H[SODQDWRU\�YDULDEOHV�DIIHFWHG�E\WKH�SROLF\�H[SHULPHQW��7KH�GLIIHUHQFH�EHWZHHQ�WKHVH�VXUYLYRU�IXQFWLRQV�SURYLGHV�WKHLQFUHDVH�LQ�SUREDELOLW\�WKDW�D�FKLOG�VXUYLYHV�XQWLO�D�JLYHQ�DJH��:H�XVH�WKH�VDPSOH�ZHLJKWVWR�PDNH�WKHVH�GLIIHUHQFHV�LQ�VXUYLYDO�SUREDELOLWLHV�QDWLRQDOO\�UHSUHVHQWDWLYH�DQG�XVH�WKH'HOWD�PHWKRG�IRU�FRPSXWLQJ�VWDQGDUG�HUURUV�
7KH�FRVWV�RI�SROLF\�LQWHUYHQWLRQV�DUH�HVWLPDWHV�VXSSOLHG�E\�D�:RUOG�%DQN�VWDII�PHPEHU�LQ,QGLD�DQG�DUH�SUHVHQWHG�LQ�+XJKHV��/YRYVN\�DQG�'XQOHDY\���������8QIRUWXQDWHO\��RQO\IRU�D�VPDOO�QXPEHU�RI�SROLF\�LQWHUYHQWLRQV�FRVWV�LQIRUPDWLRQ�LV�DYDLODEOH��7KH�FRVWVGHVFULEH�WKH�VLWXDWLRQ�LQ�������$QQXDO�FRVWV�DUH�FRPSXWHG�DV�WKH�VXP�RI�UHFXUUHQW�FRVWVDQG�D�GLVFRXQWHG�DQQXLW\�RQ�FDSLWD�RYHU�WKH�OLIHWLPH�RI�WKH�LQVWDOODWLRQ��,Q�WKLVFRPSXWDWLRQ�WKH�DYHUDJH�IDPLO\�ZLWKLQ�UXUDO�DUHDV�LV�VHW�WR�����DQG�WKH�GLVFRXQW�UDWH�LV�VHWWR�����
6RXUFH�RI�GULQNLQJ�ZDWHU� ,Q�WKH�ILUVW�VHW�RI�SROLF\�H[SHULPHQWV�ZH�FRQVLGHU�WKH�VRXUFHRI�GULQNLQJ�ZDWHU��8QVDIH�GULQNLQJ�ZDWHU�LV�FRQVLGHUHG�WR�EH�D�PDMRU�FDXVH�IRU�GLDUUKHDDPRQJ�FKLOGUHQ�DQG�\HDUO\�PDQ\�FKLOGUHQ�GLH�IURP�GLDUUKHD��-DODQ�DQG�5DYDOOLRQ��������,Q�UXUDO�DUHDV�SLSHG�ZDWHU�LV�D�VDIHU�VRXUFH�RI�GULQNLQJ�ZDWHU�WKDQ�WKH�DOWHUQDWLYHV��$URXQG����RI�WKH�UXUDO�KRXVHKROGV�GRHV�QRW�KDYH�DFFHVV�WR�SLSHG�ZDWHU��HLWKHU�SULYDWH�RUSXEOLF���,Q�WKH�ILUVW�SROLF\�H[SHULPHQW��ZH�FRQVLGHU�WKH�FDVH�ZKHUH�WKH�W\SH�RI�ZDWHU�LVFKDQJHG�WR�SLSHG�ZDWHU��7KH�GLVWDQFH�WR�WKH�ZDWHU�VRXUFH�LV�XQDIIHFWHG�DQG�KRXVHKROGV�GR



��

QRW�FKDQJH�WKHLU�ZDWHU�SXULILFDWLRQ�EHKDYLRU��7KH�UHGXFWLRQ�LQ�QHRQDWDO��LQIDQW�DQG�FKLOGPRUWDOLW\�UDWHV�GXH�WR�WKLV�SROLF\�H[SHULPHQW�LV�VPDOO�DQG�LQVLJQLILFDQW��7KHVH�UHVXOWVFRLQFLGH�ZLWK�WKDW�RI�-DODQ�DQG�5DYDOOLRQ��������ZKR�DUJXH�WKDW�DFFHVV�WR�SLSHG�ZDWHUDORQH�LV�QRW�D�VXIILFLHQW�FRQGLWLRQ�IRU�LPSURYLQJ�WKH�FKLOG
V�KHDOWK�VWDWXV��7KHLU�HPSLULFDOUHVXOWV�EDVHG�RQ�SURSHQVLW\�VFRUH�PDWFKLQJ�PHWKRGV�VKRZ�WKDW�DFFHVV�WR�SLSHG�ZDWHU�GRHVQRW�UHGXFH�WKH�LQFLGHQFH�RI�GLDUUKHD�RI�FKLOGUHQ�LQ�SRRU�IDPLOLHV��$OVR�5LGGHU�DQG�7XQDOL�������GR�QRW�ILQG�DQ\�VLJQLILFDQW�HIIHFW�RI�KDYLQJ�DFFHVV�WR�SLSHG�ZDWHU�RQ�FKLOGPRUWDOLW\�UDWHV�LQ�0DOD\VLD�
5HFDOO�IURP�WKH�SUHYLRXV�VHFWLRQ�WKDW�ZDWHU�SXULILFDWLRQ�LV�QRW�SDUWLFXODUO\�XVHIXO�LI�DIDPLO\�KDV�DFFHVV�WR�SLSHG�ZDWHU��7KHUHIRUH��ZH�PRGLI\�WKH�SROLF\�H[SHULPHQW�VXFK�WKDWDOO�KRXVHKROGV�TXLW�SXULI\LQJ�ZDWHU�DIWHU�KDYLQJ�DFFHVV�WR�SLSHG�ZDWHU��7KLV�SROLF\H[SHULPHQW�DIIHFWV�����RI�WKH�KRXVHKROGV�LQ�RXU�VDPSOH������RI�WKH�KRXVHKROGV�RQO\�TXLWSXULI\LQJ������TXLW�SXULI\LQJ�DQG�REWDLQ�DFFHVV�WR�SLSHG�ZDWHU�DQG�����RQO\�JHWV�DFFHVVWR�SLSHG�ZDWHU��7KH�UHGXFWLRQ�LQ�PRUWDOLW\�UDWHV�LV�VRPHZKDW�ODUJHU�WKDQ�LQ�WKH�SUHYLRXVSROLF\�H[SHULPHQWV��RXW�RI�HYHU\�������OLYH�ELUWKV�DOPRVW���PRUH�FKLOGUHQ�DUH�H[SHFWHG�WRVXUYLYH�XS�WR�WKHLU�ILIWK�ELUWKGD\��+RZHYHU��WKLV�QXPEHU�RI�GHDWK�DYHUWHG�LV�QRWVLJQLILFDQW�
1H[W��ZH�PRGLI\�WKH�SROLF\�H[SHULPHQW�HYHQ�PRUH�E\�JLYLQJ�HDFK�KRXVHKROG�DFFHVV�WRSULYDWH�SLSHG�ZDWHU��:H�PDLQWDLQ�WKDW�KRXVHKROG�GR�QRW�SXULI\�WKHLU�SLSHG�ZDWHU��2I�DOOKRXVHKROGV�LQ�UXUDO�,QGLD�RQO\�����KDV�DFFHVV�WR�SULYDWH�SLSHG�ZDWHU��&RQQHFWLQJ�DKRXVHKROG�WR�SULYDWH�SLSHG�ZDWHU�FRVWV�DQQXDOO\�DURXQG�����UXSHHV�LI�FRQQHFWLQJ�LV�PDGHIURP�D�SXEOLF�ZHOO�RU�SXEOLF�SLSHG�ZDWHU�LQ�WKH�FRPPXQLW\��7KLV�LV�WKH�FDVH�LQ�����RI�WKHKRXVHKROGV��,Q�WKH�UHPDLQLQJ�����WKH�FRQQHFWLRQ�WR�SULYDWH�SLSHG�ZDWHU�ZLOO�FRVWDSSUR[LPDWHO\�����UXSHHV�SHU�\HDU��7KLV�LPSOLHV�WKDW�WKH�FRVWV�RI�LPSOHPHQWLQJ�WKLVSROLF\�LV�DURXQG�����UXSHHV�SHU�KRXVHKROG�DQQXDOO\����86�GROODU�HTXDOV�DURXQG���UXSHHV���7KH�ELUWK�UDWH�LQ�WKH�UXUDO�DUHDV�LV�DURXQG������OLYH�ERUQ�FKLOGUHQ�SHU������LQGLYLGXDOV�\HDUO\��7KH�PHDQ�KRXVHKROG�VL]H�LQ�WKH�UXUDO�DUHDV�HTXDOV������3HU�������OLYHERUQ�FKLOGUHQ�WKH�DYHUDJH�FRVWV�RI�SURYLGLQJ�SULYDWH�SLSHG�ZDWHU�LV�VOLJKWO\�RYHU���PLOOLRQUXSHHV�� 7KH�SROLF\�H[SHULPHQW�VKRZV�WKDW�SHU������OLYH�ERUQ�FKLOGUHQ����DGGLWLRQDOFKLOGUHQ�UHDFK�DJH����DQG�WKDW�DOO�EHQHILWV�IURP�KDYLQJ�SULYDWH�SLSHG�ZDWHU�RFFXUV�LQ�WKHILUVW�\HDU�DIWHU�ELUWK��� 7KH�FRVWV�RI�SURYLGLQJ�DOO�KRXVHKROGV�ZLWK�SULYDWH�SLSHG�ZDWHU�SHUVDYHG�OLYH�WKXV�HTXDO��������UXSHHV�
� 6LQFH�WKH�ELUWK�UDWH�HTXDOV������OLYH�ERUQ�FKLOGUHQ�SHU�������LQKDELWDQW��������FKLOGUHQ�DUH�ERUQ�DOLYH�SHU�������LQGLYLGXDOV��7KHVH��������LQGLYLGXDOV�OLYH�LQ�DURXQG�������KRXVHKROGV��6XSSO\LQJ�D�VLQJOHKRXVHKROG�RI�SULYDWH�SLSHG�ZDWHU�FRVWV�DURXQG�����UXSHHV��WKXV�VXSSO\LQJ�WKHVH�������KRXVHKROGV�FRVWVDURXQG�����������UXSHHV�� 5HFDOO�WKDW�ZH�UHMHFWHG�D�PRGHO�ZKHUH�FRYDULDWH�HIIHFWV�DUH�VLPLODU�RYHU�WKH�FKLOG
V�DJH��+RZHYHU��WKLVUHVWULFWLRQ�RQ�WKH�PRGHO�LV�RIWHQ�LPSRVHG�LQ�OLWHUDWXUH�RQ�FKLOG�PRUWDOLW\��7KHUHIRUH��LW�LV�LQWHUHVWLQJ�WR�VHHZKDW�ZRXOG�EH�WKH�UHVXOWV�RI�WKLV�SROLF\�H[SHULPHQW�LQ�VXFK�UHVWULFWHG�PRGHO��7KH�UHVWULFWHG�PRGHO�SUHGLFWVWKDW�FKLOG�PRUWDOLW\�GHFUHDVHV�ZLWK�VOLJKWO\�RYHU����FKLOGUHQ��RXW�RI�HYHU\���������ZKLFK�LV�FORVH�WR�WKHSUHGLFWLRQ�RI�RXU�PRGHO��+RZHYHU��LW�SUHGLFWV�WKDW�QHRQDWDO�PRUWDOLW\��VLJQLILFDQWO\��UHGXFHV�ZLWK����FKLOGUHQ��ZKLFK�LV�PRUH�WKDQ�WZLFH�D�PXFK�DV�WKH�����GHDWK�DYHUWHG�SUHGLFWHG�E\�RXU�IUDPHZRUN�ZLWK�DJHYDU\LQJ�FRYDULDWH�HIIHFWV�



��

(OHFWULFLW\� $ERXW�����RI�WKH�KRXVHKROGV�LQ�WKH���������1)+6�KDYH�DFFHVV�WRHOHFWULFLW\��3URYLGLQJ�DFFHVV�WR�HOHFWULFLW\�WR�WKH�RWKHU�����RI�WKH�KRXVHKROGV�UHGXFHVQHRQDWDO�PRUWDOLW\�UDWH�E\�����FKLOGUHQ�SHU������ELUWKV��LQIDQW�PRUWDOLW\�UDWH�E\���DQGFKLOG�PRUWDOLW\�UDWH�E\������7KH�UHGXFWLRQV�LQ�LQIDQW�DQG�FKLOG�PRUWDOLW\�DUH�VWDWLVWLFDOO\VLJQLILFDQW��3URYLGLQJ����RI�WKH�KRXVHKROGV�ZLWK�DFFHVV�WR�HOHFWULFLW\�UHGXFHV�FKLOGPRUWDOLW\�ZLWK�DSSUR[LPDWHO\�������ZKLFK�LV�VLPLODU�WR�SURYLGLQJ�SULYDWH�SLSHG�ZDWHU�WR���RI�WKH�KRXVHKROGV��5LGGHU�DQG�7XQDOL��������ILQG�IRU�0DOD\VLD�WKDW�KDYLQJ�DFFHVV�WRHOHFWULFLW\�UHGXFHV�FKLOG�PRUWDOLW\��$QG�DOVR�EDVHG�RQ�FURVV�FRXQWU\�DQDO\VLV�RI�RYHU���'+6�VXUYH\V��:DQJ��������ILQGV�WKDW�DFFHVV�WR�HOHFWULFLW\�LV�WKH�PRVW�LPSRUWDQW�IDFWRU�LQUHGXFLQJ�FKLOG�PRUWDOLW\�UDWHV�LQ�ORZ�LQFRPH�FRXQWULHV�
0RWKHU
V�HGXFDWLRQ� 7KH�VXUYH\�VKRZV�WKDW�DERXW�����RI�PRWKHUV�LQ�UXUDO�,QGLD�GLG�QRWILQLVK�SULPDU\�VFKRRO��$�SROLF\�WKDW�ZRXOG�HQVXUH�WKDW�DOO�PRWKHUV�FRPSOHWH�SULPDU\HGXFDWLRQ�FRXOG�UHGXFH�FKLOG�PRUWDOLW\�UDWHV�VLJQLILFDQWO\�DW�DQ\�DJH�RI�WKH�FKLOG��7KHPRGHO�SUHGLFWV�WKDW�LQIDQW�PRUWDOLW\�UDWHV�UHGXFH�IURP����GHDWK�SHU�������OLYH�ERUQ�WR�OHVVWKDQ����DQG�WKH�FKLOG�PRUWDOLW\�UDWHV�UHGXFHV�IURP����WR�����7KHVH�UHVXOWV�FRQILUP�6WUDXVVDQG�7KRPDV���������ZKR�ILQG�WKDW�WKH�HGXFDWLRQ�RI�WKH�SDUHQWV�DQG�LQ�SDUWLFXODU�WKHPRWKHU�LV�LPSRUWDQW�IRU�KHDOWK�RXWFRPHV�RI�FKLOGUHQ��(GXFDWHG�PRWKHUV�DUH�XVXDOO\KHDOWKLHU�DQG�JLYH�ELUWK�WR�KHDOWKLHU�EDELHV��7KH\�DOVR�SURYLGH�D�KHDOWKLHU�HQYLURQPHQW�WRFKLOGUHQ�DQG�DUH�PRUH�OLNHO\�WR�KDYH�PRUH�NQRZOHGJH�DERXW�FDUH�WDNLQJ��$OVR�3ULWFKHWWDQG�6XPPHUV��������DUJXH�WKDW�HGXFDWLRQ�LV�RIWHQ�PHQWLRQHG�DV�KDYLQJ�D�VWURQJ�HIIHFW�RQUHGXFLQJ�LQIDQW�DQG�FKLOG�PRUWDOLW\��,Q�,QGLD�ZRPHQ�KDYH�D�ORZ�VRFLDO�VWDWXV��&OHDUO\�WKLVKDV�D�QHJDWLYH�LPSDFW�RQ�WKH�QXPEHU�RI�JLUOV�WKDW�DWWHQGV�VFKRRO��ZKLFK�OHDGV�WR�KLJKLOOLWHUDF\�OHYHOV�DPRQJ�ZRPHQ��7KLV�LV�DOVR�H[SUHVVHG�LQ�WKH�UHDVRQ�IRU�QHYHU�KDYLQJDWWHQGHG�VFKRRO�E\�ZRPHQ��&RPSDUHG�WR�PHQ��ZRPHQ�RIWHQ�KDYH�QHYHU�DWWHQGHG�VFKRROEHFDXVH�HGXFDWLRQ�ZDV�QRW�FRQVLGHUHG�WR�EH�QHFHVVDU\�RU�EHFDXVH�WKH\�ZHUH�UHTXLUHG�IRUKRXVHKROG�ZRUN�RU�WDNLQJ�FDUH�RI�VLEOLQJV�
6DQLWDWLRQ�IDFLOLWLHV� $ERXW�����UXUDO�KRXVHKROGV�KDYH�VRPH�W\SH�RI�VDQLWDWLRQ�IDFLOLW\��7KH�DQQXDO�FRVWV�RI�SURYLGLQJ�D�KRXVHKROG�ZLWK�D�SULYDWH�WRLOHW�LV�DSSUR[LPDWHO\����UXSHHV��+DYLQJ�VDQLWDWLRQ�IDFLOLWLHV�VLJQLILFDQWO\�UHGXFHV�WKH�FKLOG�PRUWDOLW\�UDWHV��7KLVUHVXOW�LV�LQ�DJUHHPHQW�ZLWK�%KDJUDYH��������ZKR�ILQGV�WKDW�DFFHVV�WR�VDQLWDWLRQ�IDFLOLWLHVVLJQLILFDQWO\�UHGXFHV�LQIDQW�PRUWDOLW\�XVLQJ�GDWD�IRU�8WWHU�3UDGHVK��$ERXW����FKLOGUHQ�RXWRI�������OLYH�ELUWKV�ZRXOG�EH�VDYHG�LI�DOO�KRXVHKROGV�KDG�VDQLWDWLRQ�IDFLOLWLHV��7KH�FRVWVSHU�GHDWK�DYHUWHG�RI�SURYLGLQJ�HDFK�KRXVHKROG�ZLWK�D�SULYDWH�WRLOHW�HTXDOV��������UXSHHV��7KLV�LV�DOPRVW�����KLJKHU�FRPSDUHG�ZLWK�SROLFHV�IRFXVLQJ�RQ�SURYLGLQJ�SULYDWHSLSHG�ZDWHU�
&RRNLQJ�IXHOV�0RVW�KRXVHKROGV�XVH�ZRRG�DV�WKH�PDLQ�FRRNLQJ�IXHO��RQO\�DERXW����RIWKH�KRXVHKROGV�XVH�FOHDQ�FRRNLQJ�IXHOV��$V�PHQWLRQHG�LQ�WKH�SUHYLRXV�VXEVHFWLRQ�XVLQJFOHDQ�FRRNLQJ�IXHOV�UHGXFHV�PRUWDOLW\�UDWHV�DW�DOO�DJHV�RI�WKH�FKLOG��2XU�SROLF\�H[SHULPHQWVKRZV�WKDW�LI�DOO�KRXVHKROGV�ZRXOG�VZLWFK�WR�XVLQJ�FOHDQ�FRRNLQJ�IXHOV��LQIDQW�PRUWDOLW\UDWHV�UHGXFH�ZLWK�DOPRVW����FKLOGUHQ�SHU�������DQG�FKLOG�PRUWDOLW\�ZLWK�DERXW����FKLOGUHQ�7KHVH�HVWLPDWHV�DUH�VLJQLILFDQW��.HURVHQH�LV�FRQVLGHUHG�WR�EH�D FOHDQ�FRRNLQJ�IXHO�DQG
� 1RWH�WKDW�LQ�RXU�VDPSOH�FRQWDLQLQJ�IDPLOLHV�ZLWK�D�UHFHQW�FKLOG�ERUQ��WKH�SHUFHQWDJH�KRXVHKROGV�ZLWKVDQLWDWLRQ�IDFLOLWLHV�HTXDOV������ZKLFK�LV�VOLJKWO\�KLJKHU�WKDQ�WKH�RYHUDOO�SHUFHQWDJH�LQ�WKH�UXUDO�DUHDV�
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VKLIWLQJ�IURP�D�GLUW\�FRRNLQJ�IXHO�WR�NHURVHQH�FRVWV�DQQXDOO\�����UXSHHV�SHU�KRXVHKROG�7KLV�LPSOLHV�WKDW�WKH�FRVWV�WR�DYHUW�RQH�GHDWK�EHIRUH�DJH���E\�SURYLGLQJ�FOHDQ�FRRNLQJIXHOV�DUH�DERXW��������UXSHHV�
$OVR�WKH�XVH�RI�GLUW\�FRRNLQJ�IXHOV�PLJKW�FDXVH�DLU�SROOXWLRQ�LI�WKH�FRRNLQJ�WDNHV�SODFH�LQWKH�OLYLQJ�DUHD�RI�WKH�KRXVH��7KHUHIRUH��ZH�DOVR�LQYHVWLJDWH�DQ�DOWHUQDWLYH�SROLF\H[SHULPHQW��ZKHUH�KRXVHKROGV�QRW�RQO\�VZLWFK�WR�FOHDQ�FRRNLQJ�IXHOV��EXW�WKH\�DOVR�XVH�DVHSDUDWH�URRP�DV�NLWFKHQ��+DYLQJ�D�VHSDUDWH�URRP�DV�NLWFKHQ�VHHPV�WR�EH�SDUWLFXODUO\UHOHYDQW�GXULQJ�WKH�ILUVW�\HDU�DIWHU�ELUWK��7KH�LQIDQW�PRUWDOLW\�UDWH�LV�UHGXFHG�E\����SHU�����ELUWKV�ZLWK�FOHDQ�FRRNLQJ�IXHO�DQG�VHSDUDWH�NLWFKHQ��FRPSDUHG�WR����ZKHQ�RQO\FOHDQ�FRRNLQJ�IXHOV�DUH�XVHG�
'RFWRU� $URXQG�KDOI�RI�WKH�KRXVHKROGV�OLYH�LQ�YLOODJHV�ZKHUH�D�GRFWRU�LV�DYDLODEOHSHUPDQHQWO\��,Q�WKLV�SROLF\�H[SHULPHQW�ZH�LQYHVWLJDWH�KRZ�FKLOG�PRUWDOLW\�LV�DIIHFWHG�LIWKHUH�ZRXOG�EH�D GRFWRU�DYDLODEOH�LQ�HDFK�YLOODJH��$V�PHQWLRQHG�LQ�WKH�SUHYLRXVVXEVHFWLRQ��OLYLQJ�LQ�D�YLOODJH�ZLWK�D�GRFWRU�GRHV�QRW�DIIHFW�LQIDQW�PRUWDOLW\�UDWHV��7KLV�LVDOVR�H[SUHVVHG�LQ�WKH�SROLF\�H[SHULPHQW��$�GRFWRU�LQ�WKH�YLOODJH�UHGXFHV�FKLOG�PRUWDOLW\UDWHV�DIWHU�WKH�ILUVW�ELUWKGD\��,I�DOO�YLOODJHV�ZRXOG�KDYH�D�GRFWRU�RQ�DYHUDJH�����FKLOGUHQSHU�������GLH�OHVV�EHIRUH�UHDFKLQJ�DJH���
$OO�LQWHUYHQWLRQV� 6R�IDU�ZH�KDYH�LQYHVWLJDWHG�HIIHFWV�RI�VLQJOH�SROLF\�LQWHUYHQWLRQV��7RJHW�DQ�LGHD�WR�ZKDW�H[WHQW�LQIDQW�DQG�FKLOG�PRUWDOLW\�FDQ�EH�UHGXFHG�E\�LQWHJUDWHG�SXEOLFSROLFLHV��ZH�SHUIRUP�D�SROLF\�H[SHULPHQW�ZKHUH�ZH�FRQVLGHU�DOO�SROLF\�H[SHULPHQWVPHQWLRQHG�DERYH�MRLQWO\��$URXQG�����RI�WKH�KRXVHKROGV�ZLOO�EH�DIIHFWHG�E\�WKLV�MRLQWSROLF\�H[SHULPHQW��1HRQDWDO�PRUWDOLW\�UDWHV�FDQ�EH�UHGXFHG�IURP�DURXQG����GHDWK�SHU������OLYH�ERUQ�FKLOGUHQ�WR�����LQIDQW�PRUWDOLW\�UDWHV�GURS�IURP����WR����DQG�FKLOGPRUWDOLW\�UDWHV�UHGXFH�IURP�DERXW�����WR����FKLOGUHQ��&OHDUO\�LPSURYHPHQWV�LQKRXVHKROG
V�VRFLR�HFRQRPLF�DQG�HQYLURQPHQWDO�FKDUDFWHULVWLFV�FDQ�UHGXFHV�WKH�PRUWDOLW\UDWHV�DW�DQ\�DJH�RI�WKH�FKLOG�E\�PRUH�WKDQ�KDOI�
���&RQFOXVLRQV
,Q�WKLV�SDSHU�ZH�KDYH�XVHG�D�IOH[LEOH�SDUDPHWULF�IUDPHZRUN�IRU�DQDO\]LQJ�LQIDQW�DQG�FKLOGPRUWDOLW\��7KH�PRGHO�DOORZV�LQGLYLGXDO�FKDUDFWHULVWLFV�DQG�KRXVHKROG
V�VRFLR�HFRQRPLFDQG�HQYLURQPHQWDO�FKDUDFWHULVWLFV�WR�KDYH�GLIIHUHQW�LPSDFWV�RQ�LQIDQW�DQG�FKLOG�PRUWDOLW\DW�GLIIHUHQW�DJHV��7KLV�PRGHOLQJ�VWUDWHJ\�LV�SDUWLFXODUO\�UHOHYDQW�LQ�GHVFULELQJ�LQIDQW�DQGFKLOG�PRUWDOLW\��EHFDXVH�FKLOG�VSHFLILF��DQG�KRXVHKROG�VRFLR�HFRQRPLF�DQG�HQYLURQPHQWDOFKDUDFWHULVWLFV�KDYH�VLJQLILFDQWO\�GLIIHUHQW�LPSDFWV�RQ�PRUWDOLW\�UDWHV�DW�GLIIHUHQW�DJHV�RIWKH�FKLOG�
:H�KDYH�XVHG�WKH�HVWLPDWHG�SDUDPHWHUV�WR�SHUIRUP�D�QXPEHU�RI�SROLF\�H[SHULPHQWV��7KHUHVXOWV�IURP�WKH�SROLF\�H[SHULPHQWV�VKRXOG�EH�LQWHUSUHWHG�ZLWK�FDUH��DV�WKH�SURSRVHGSROLF\�LQWHUYHQWLRQV�PD\�FDXVH�EHKDYLRUDO�FKDQJHV�ZLWKLQ�WKH�KRXVHKROG�WKDW�DUH�QRWWDNHQ�LQWR�DFFRXQW�LQ�WKH�PRGHO��7KH�SROLF\�H[SHULPHQWV�VKRZ�WKDW�D�VLJQLILFDQW�QXPEHURI�XQGHU���\HDUV�GHDWKV�FDQ�EH�DYHUWHG�E\�SURYLGLQJ�KRXVHKROGV�ZLWK�DFFHVV�WR�HOHFWULFLW\�
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LPSURYLQJ�WKH�ZRPHQ¶V�HGXFDWLRQ��SURYLGLQJ�VDQLWDWLRQ�IDFLOLWLHV�DQG�DFFHVV�WR�FOHDQFRRNLQJ�IXHOV��,Q�SDUWLFXODU��UHGXFLQJ�LQGRRU�DLU�SROOXWLRQ��WKURXJK�D�FRPELQDWLRQ�RI�FOHDQIXHOV�DQG�KDYLQJ�D�VHSDUDWH�URRP�DV�NLWFKHQ��VHHPV�WR�EH�SDUWLFXODUO\�HIIHFWLYH�IRUUHGXFLQJ�PRUWDOLW\�ULVNV�GXULQJ�WKH�ILUVW�\HDU�DIWHU�ELUWK���+RZHYHU��SURYLGLQJ�FOHDQFRRNLQJ�IXHOV�WR�D�KRXVHKROG�LV�D�UHODWLYHO\�H[SHQVLYH�SROLF\��FRPSDUHG�ZLWK�RWKHUFKRLFHV�VXFK�DV�SURYLGLQJ�KRXVHKROGV�ZLWK�VDQLWDWLRQ�IDFLOLWLHV�RU�VDIH�GULQNLQJ�ZDWHU�)URP�WKH�FRVW�EHQHILW�SHUVSHFWLYH��SURYLGLQJ�DFFHVV�WR�VDIH�GULQNLQJ�ZDWHU�LV�D�VOLJKWO\FKHDSHU�RSWLRQ��SHU�XQGHU���\HDUV�GHDWK�DYHUWHG��WKDQ�SURYLGLQJ�FOHDQ�FRRNLQJ�IXHOV�
7KH�1DWLRQDO�3RSXODWLRQ�3ROLF\�ZDV�GHYHORSHG�LQ������WR�HVWDEOLVK�SRSXODWLRQVWDELOL]DWLRQ�DQG�IRFXVHG�SDUWLFXODUO\�RQ�KHDOWK�DQG�HGXFDWLRQ�RI�ZRPHQ�DQG�FKLOGUHQ�LQ,QGLD��2XU�UHVXOWV�SURYLGH�VWURQJ�HYLGHQFH��DORQH�ZLWK�PDQ\�RWKHU�HPSLULFDO�VWXGLHV�RQ,QGLD�� ZKLFK�VXSSRUWV�WKH�JHQGHU�IRFXVHG�RI�SRSXODWLRQ�SROLF\��$QRWKHU�GLPHQVLRQ�RI�WKHSRSXODWLRQ�SROLFLHV�IRFXVHV�RQ�HQFRXUDJLQJ�ZRPHQ�WR�VWDUW�FKLOGEHDULQJ�DW�ODWHU�DJHV�DQGLQFUHDVH�WKH�VSDFLQJ�EHWZHHQ�FKLOGUHQ��2XU�UHVXOWV�LQGLFDWH�WKDW�WKHVH�SROLF\�HPSKDVHVFDQ�HIIHFWLYHO\�DFKLHYH�WKH�REMHFWLYH�RI�SRSXODWLRQ�VWDELOL]DWLRQ�WKURXJK�UHGXFLQJ�LQIDQWDQG�FKLOG�PRUWDOLW\�UDWHV�ZKLFK�DUH�FRPPRQO\�EHOLHYHG�WR�EH�LQYHUVHO\�FRUUHODWHG�ZLWKIHUWLOLW\�UDWHV��7KH�UHODWLRQ�EHWZHHQ�LQIDQW�DQG�FKLOG�PRUWDOLW\��DQG�IHUWLOLW\�GHFLVLRQV�LVQRW�LQYHVWLJDWHG�LQ�WKLV�SDSHU�
,W�LV�LPSRUWDQW�WR�VWUHVV�WKDW�UHGXFLQJ�FKLOG�PRUWDOLW\�ULVNV�LQ�UXUDO�,QGLD�FDQQRW�EHDFKLHYHG�ZLWK�D�QDUURZ�VHW�RI�VSHFLILF�SURJUDPV��,W�UHTXLUHV�WKDW�HPSLULFDO�HYLGHQFH�RQGHWHUPLQDQWV�RI�FKLOG�PRUWDOLW\�EH�EURXJKW�WR�WKH�IRUHIURQW�RI�SXEOLF�GHEDWH�WR�LQIRUP�WKHGHVLJQ�RI�VSHFLILF�DQG�ZHOO�LQWHJUDWHG�SURJUDPV�DQG�SROLFLHV�LQ�UXUDO�DUHDV��,W�DOVR�UHTXLUHVERWK�SROLWLFDO�FRPPLWPHQW�IURP�WKH�JRYHUQPHQW��SXEOLF�SUHVVXUH��DQG�ZHOO�LPSOHPHQWHGSURJUDPV�RQ�KHDOWK��HGXFDWLRQ��HQYLURQPHQW�DQG�JHQGHU��7KLV�SDSHU�RQO\�DGGUHVVHV�D�YHU\QDUURZ�VHW�RI�LVVXHV�UHOHYDQW�WR�FKLOG�PRUWDOLW\�LQ�UXUDO�,QGLD�DQG�WKH�UHVXOWV�IURP�WKLVVWXG\�VKRXOG�EH�YLHZHG�PDLQO\�DV�DGGLQJ�HPSLULFDO�HYLGHQFH�WR�WKH�ERG\�RI�RXUNQRZOHGJH�RQ�WKLV�LPSRUWDQW�WRSLF�
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5HIHUHQFHV
%KDUJDYD��$����������)DPLO\�SODQQLQJ��JHQGHU�GLIIHUHQFH�DQG�LQIDQW�PRUWDOLW\��HYLGHQFHIURP�8WWDU�3UDGHVK��,QGLD
��-RXUQDO�RI�(FRQRPHWULFV �������������
&ODHVRQ��0���(��%RV�DQG�,��3DWKPDQDWKDQ���������5HGXFLQJ�FKLOG�PRUWDOLW\�LQ�,QGLD�NHHSLQJ�XS�WKH�SDFH��:RUOG�%DQN��+HDOWK��1XWULWLRQ�DQG�3RSXODWLRQ��+13��'LVFXVVLRQ3DSHU��:DVKLQJWRQ�
)LNUHH��)���6��,O�$]PD�DQG�+��%HUHQGHV���������7LPH�WR�IRFXV�FKLOG�VXUYLYDO�SURJUDPV�RQWKH�QHZERUQ��DVVHVVPHQW�RI�OHYHOV�DQG�FDXVHV�RI�LQIDQW�PRUWDOLW\�LQ�UXUDO�3DNLVWDQ�%XOOHWLQ�RI�WKH�:RUOG�KHDOWK�2UJDQL]DWLRQ ������������
*OHDVRQ��6����������3XEOLFO\�SURYLGHG�JRRGV�DQG�LQIUDIDPLO\�UHVRXUFH�DOORFDWLRQ��IHPDOHFKLOG�VXUYLYDO�LQ�,QGLD��5HYLHZ�RI�'HYHORSPHQW�(FRQRPLFV ���������
*XR��*��DQG�*��5RGULJXH]���������(VWLPDWLQJ�D�PXOWLYDULDWH�SURSRUWLRQDO�KD]DUGV�PRGHOIRU�FOXVWHUHG�GDWD�XVLQJ�WKH�(0�DOJRULWKP��ZLWK�DQ�DSSOLFDWLRQ�WR�FKLOG�VXUYLYDO�LQ*XDWHPDOD��-RXUQDO�RI�WKH�$PHULFDQ�6WDWLVWLFDO�$VVRFLDWLRQ ������������
+XJKHV��*���.��/YRYVN\�DQG�0��'XQOHDY\���������(QYLURQPHQWDO�KHDOWK�LQ�,QGLD�SULRULWLHV�LQ�$QGKUD�3UDGHVK��:RUOG�EDQN�UHSRUW��:DVKLQJWRQ�
-DODQ��-��DQG�0��5DYDOOLRQ���������'RHV�SLSHG�ZDWHU�UHGXFH�GLDUUKHD�IRU�FKLOGUHQ�LQ�UXUDO,QGLD��-RXUQDO�RI�(FRQRPHWULFV �������������
/HH��/�)���0�5��5RVHQ]ZHLJ�DQG�0�0��3LWW���������7KH�HIIHFWV�RI�LPSURYHG�QXWULWLRQ�VDQLWDWLRQ��DQG�ZDWHU�TXDOLW\�RQ�FKLOG�KHDOWK�LQ�KLJK�PRUWDOLW\�SRSXODWLRQV��-RXUQDO�RI(FRQRPHWULFV ������������
0LVKUD��9��DQG�5�'��5HWKHUIRUG���������&RRNLQJ�VPRNH�LQFUHDVHV�WKH�ULVN�RI�DFFXUDWHUHVSLUDWRU\�LQIHFWLRQ�LQ�FKLOGUHQ��1DWLRQDO�)DPLO\�DQG�+HDOWK�6XUYH\�%XOOHWLQ ��
0XUWKL��0���$��*XLR�DQG�-��'UH]H���������0RUWDOLW\��IHUWLOLW\�DQG�JHQGHU�ELDV�LQ�,QGLD�3RSXODWLRQ�DQG�'HYHORSPHQW�5HYLHZ ������������
3DQGH\��$���0�.��&KHR��1�<��/XWKHU��'��6DKX�DQG�-��&KDQG���������,QIDQW�DQG�FKLOGPRUWDOLW\�LQ�,QGLD��1DWLRQDO�)DPLO\�+HDOWK�6XUYH\�6XEMHFW�5HSRUW�����(DVW�:HVW�&HQWHU3URJUDP�RQ�3RSXODWLRQ��+DZDLL�
3ULWFKHWW��/��DQG�/�+��6XPPHUV���������:HDOWKLHU�LV�KHDOWKLHU��-RXUQDO�RI�+XPDQ5HVRXUFHV ������������
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5DYDOOLRQ��0��DQG�*��'DWW���������:K\�KDV�HFRQRPLF�JURZWK�EHHQ�PRUH�SUR�SRRU�LQVRPH�VWDWHV�RI�,QGLD�WKDQ�LQ�RWKHUV"��-RXUQDO�RI�'HYHORSPHQW�(FRQRPLFV ������������
5LGGHU��*��DQG�,��7XQDOL ��������6WUDWLILHG�SDUWLDO�OLNHOLKRRG�HVWLPDWLRQ��-RXUQDO�RI(FRQRPHWULFV ������������
5RVHQ]ZHLJ�0��DQG�7�3��6FKXOW]���������0DUNHW�RSSRUWXQLWLHV��JHQHWLF�HQGRZPHQWV��DQGLQWUDIDPLO\�UHVRXUFH�GLVWULEXWLRQ��FKLOG�VXUYLYDO�LQ�UXUDO�,QGLD��$PHULFDQ�(FRQRPLF5HYLHZ ������������
6DVWU\��1����������$�QHVWHG�IUDLOW\�PRGHO�IRU�VXUYLYDO�GDWD��ZLWK�DQ�DSSOLFDWLRQ�WR�WKHVWXG\�RI�FKLOG�VXUYLYDO�LQ�QRUWKHDVW�%UD]LO��-RXUQDO�RI�WKH�$PHULFDQ�6WDWLVWLFDO$VVRFLDWLRQ ������������
6WUDXVV��-��DQG�'��7KRPDV���������+XPDQ�UHVRXUFHV��HPSLULFDO�PRGHOOLQJ�RI�KRXVHKROGDQG�IDPLO\�GHFLVLRQV��LQ�-��%HKUPDQ�DQG�7�1��6ULQLYDVDQ��+DQGERRN�RI�'HYHORSPHQW(FRQRPLFV��9ROXPH��$��1RUWK�+ROODQG��$PVWHUGDP�
9DQ�GHQ�%HUJ��*�-����������'XUDWLRQ�PRGHOV��VSHFLILFDWLRQ��LGHQWLILFDWLRQ��DQG�PXOWLSOHGXUDWLRQ��LQ�-�-��+HFNPDQ�DQG�(�(��/HDPHU��HGV����+DQGERRN�RI�(FRQRPHWULFV��9ROXPH���1RUWK�+ROODQG��$PVWHUGDP�
9DQ�GHU�.ODDXZ��%��DQG�/��:DQJ���������&KLOG�PRUWDOLW\�LQ�UXUDO�,QGLD��:RUOG�EDQN�+HDOWK�	�3RSXODWLRQ�ZRUNLQJ�SDSHU�������:DVKLQJWRQ�
9DXSHO��-�:���.�*��0DQWRQ�DQG�(��6WDOODUG ��������7KH�LPSDFW�RI�KHWHURJHQHLW\�LQLQGLYLGXDO�IUDLOW\�RQ�WKH�G\QDPLFV�RI�PRUWDOLW\��'HPRJUDSK\ ������������
:DQJ��/����������'HWHUPLQDQWV�RI�FKLOG�PRUWDOLW\�LQ�/'&V��HPSLULFDO�ILQGLQJV�IURPGHPRJUDSKLF�DQG�KHDOWK�VXUYH\V��+HDOWK�3ROLF\ ������������
:ROSLQ��.�,����������'HWHUPLQDQWV�DQG�FRQVHTXHQFHV�RI�WKH�PRUWDOLW\�DQG�KHDOWK�RILQIDQWV�DQG�FKLOGUHQ��LQ�0�5��5RVHQ]ZHLJ�DQG�2��6WDUN��HGV����+DQGERRN�RI�3RSXODWLRQDQG�)DPLO\�(FRQRPLFV��9ROXPH��$��(OVHYLHU��$PVWHUGDP
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