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ABSTRACT 
 

Individual Mortality and Macro-Economic Conditions from 
Birth to Death∗ 

 
This paper analyzes the effects of macro-economic conditions throughout life on the 
individual mortality rate. We estimate flexible duration models where the individual’s mortality 
rate depends on current conditions, conditions earlier in life (notably during childhood), 
calendar time, age, individual characteristics, including individual socio-economic indicators, 
and interaction terms. We use individual data records from Dutch registers of birth, marriage, 
and death certificates, covering an observation window of unprecedented size (1812-1999). 
These are merged with historical data on macro-economic and health indicators. The results 
indicate a strong effect of macro-economic conditions during childhood on mortality at all 
ages. Those who are born in bad times on average have a high mortality rate throughout life, 
in particular during childhood itself and at ages above 50. Current macro-economic 
conditions mostly have an effect on youths and on the elderly.  
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���,QWURGXFWLRQ
7KLV� SDSHU� DQDO\]HV� WKH� HIIHFWV� RI� PDFUR�HFRQRPLF� FRQGLWLRQV� WKURXJKRXW� OLIH� RQ� WKHLQGLYLGXDO� PRUWDOLW\� UDWH�� ,Q� SDUWLFXODU�� ZH� DLP� WR� GLVWLQJXLVK� EHWZHHQ� WKH� HIIHFWV� RIFRQWHPSRUDQHRXV�PDFUR�HFRQRPLF�FRQGLWLRQV�DQG�WKH�HIIHFWV�RI�PDFUR�HFRQRPLF�FRQGLWLRQVHDUOLHU� LQ� OLIH�� FRQWUROOLQJ� IRU� LQGLYLGXDO�VSHFLILF� VRFLR�HFRQRPLF� FRQGLWLRQV� DQG� RWKHULQGLYLGXDO�PRUWDOLW\�GHWHUPLQDQWV�7KH�HIIHFWV�RI�FRQWHPSRUDQHRXV�FRQGLWLRQV�DQG�RI�LQGLYLGXDO�VSHFLILF�VRFLR�HFRQRPLFFRQGLWLRQV�RQ�PRUWDOLW\�KDYH�EHHQ�PXFK�LQYHVWLJDWHG��VHH�H�J��&XWOHU�DQG�0HDUD��������DQGUHIHUHQFHV�EHORZ��DQG�DUH� UHODWLYHO\�ZHOO�XQGHUVWRRG��$�KLJK� LQFRPH�HQDEOHV� LQGLYLGXDOV� WRVSHQG�RQ�JRRGV�WKDW�LPSURYH�KHDOWK�DQG�OLYLQJ�FRQGLWLRQV��$W�WKH�DJJUHJDWH�OHYHO��D�KLJK�*13LV�DVVRFLDWHG�ZLWK�KLJK�SXEOLF�KHDOWK�H[SHQGLWXUHV��JRRG�DFFHVV� WR�PHGLFDO�FDUH��DQG�D�KLJKLQFLGHQFH� RI� PHGLFDO� LQQRYDWLRQV�� $OO� RI� WKLV� OHDGV� WR� ORZ�PRUWDOLW\� UDWHV�� ,Q� VRPH� FDVHV�LQFUHDVHV�LQ�*13�DUH�DOVR�DVVRFLDWHG�ZLWK�LQFUHDVHV�LQ�XUEDQL]DWLRQ�OHDGLQJ�WR�HSLGHPLFV�DQGKLJK� PRUWDOLW\� �+DLQHV�� ������� $� WHPSRUDU\� GRZQWXUQ� KDV� D� SRVLWLYH� HIIHFW� RQ� PRUWDOLW\EHFDXVH�RI�LQFUHDVHG�LQVHFXULW\�DQG�VWUHVV�DVVRFLDWHG�ZLWK�MREOHVVQHVV��%UHQQHU���������DQG�DQHJDWLYH� HIIHFW� EHFDXVH� RI� � UHGXFHG� ZRUN�UHODWHG� VWUHVV� DQG� ZRUN� LQMXULHV� DQG� EHFDXVH� RIUHGXFHG�RSSRUWXQLW\�FRVWV�RI�KHDOWK�HQKDQFLQJ�DFWLYLWLHV�OLNH�VSRUWLQJ��5XKP��������,Q� DGGLWLRQ� WR� WKLV��PDFUR�HFRQRPLF� FRQGLWLRQV�GXULQJ�SUHJQDQF\�RI� WKH�PRWKHU� DQGFKLOGKRRG�PD\� DOVR� KDYH� HIIHFWV� RQ�PRUWDOLW\� ODWHU� LQ� OLIH�� ,W� LV�ZHOO� GRFXPHQWHG� WKDW� SRRUOLYLQJ�FRQGLWLRQV�HDUO\�LQ�OLIH�OHDG�WR�VXVFHSWLELOLW\�WR�D�ZLGH�UDQJH�RI�KHDOWK�SUREOHPV�ODWHU�LQOLIH� �VHH� H�J�� &DVH�� )HUWLJ� DQG� 3D[VRQ�� ������ DQG� UHIHUHQFHV� WKHUHLQ��� ,W� LV� DOVR� ZHOOGRFXPHQWHG�WKDW�H[SRVXUH�WR�GLVHDVH�RU�PDOQXWULWLRQ�HDUO\�LQ�OLIH�RIWHQ�OHDGV�WR�DQ�LQFUHDVH�LQPRUWDOLW\��VHH�H�J��WKH�UHFHQW�LPSUHVVLYH�RYHUYLHZ�LQ�'REOKDPPHU���������,Q�D�UHFHVVLRQ��WKHSURYLVLRQ�RI�VXIILFLHQW�QXWULHQWV�DQG�JRRG�OLYLQJ�FRQGLWLRQV�IRU�FKLOGUHQ�DQG�SUHJQDQW�ZRPHQPD\�EH�KDPSHUHG��)URP�D�PHWKRGRORJLFDO�SRLQW�RI�YLHZ��LW�LV�LPSRUWDQW�WR�WDNH�WKHVH�HIIHFWVLQWR� DFFRXQW� LQ� RUGHU� WR� XQGHUVWDQG� PRUWDOLW\� SDWWHUQV�� )RU� H[DPSOH�� LI�ELUWK� FRKRUWV� WKDWHQGXUHG�DGYHUVH�PDFUR�HFRQRPLF�FRQGLWLRQV�HDUO\�LQ�OLIH�UHVSRQG�GLIIHUHQWO\�WR�VKRFNV�ODWHULQ�OLIH��DQG�LI� WKLV� LV�QRW� WDNHQ�LQWR�DFFRXQW�� WKHQ�WKH�HIIHFWV�RI�FRQWHPSRUDQHRXV�FRQGLWLRQVPD\�EH�FRQIRXQGHG�RU�PLVLQWHUSUHWHG��0RUHRYHU��NQRZOHGJH�RQ�WKH�PDJQLWXGH�RI�VXFK�HIIHFWVKDV�LPSRUWDQW�SROLF\�LPSOLFDWLRQV��,I�EHLQJ�ERUQ�LQ�EDG�WLPHV�KDV�D�SRVLWLYH�ORQJ�UXQ�HIIHFW�RQ
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PRUWDOLW\�WKHQ�WKH�YDOXH�RI�OLIH�LV�UHGXFHG�IRU�WKRVH�DIIHFWHG�� 7KLV�ZRXOG�LQFUHDVH�WKH�EHQHILWVRI� SROLFLHV� WKDW� KHOS� FKLOGUHQ� DQG� SUHJQDQW� ZRPHQ� LQ� UHFHVVLRQV�� IRU� H[DPSOH� E\� ZD\� RIHQKDQFHG� SURYLVLRQ� RI� IRRG�� KRXVLQJ�� DQG� KHDOWK� FDUH� �VHH� $OPRQG�� ������ IRU� D� GHWDLOHGGLVFXVVLRQ�RI�SROLF\�LPSOLFDWLRQV��,Q�WKH�OLWHUDWXUH�WKDW�DGGUHVVHV�WKH�HIIHFWV�RI�PDFUR�HFRQRPLF�FRQGLWLRQV�RQ�PRUWDOLW\�WKH�HIIHFWV�PHQWLRQHG�LQ�WKH�SUHYLRXV�SDUDJUDSK�KDYH�EHHQ�GLIILFXOW�WR�DQDO\]H��EHFDXVH�RI�DODFN�RI�D�VXIILFLHQWO\�ORQJ�WLPH�VSDQ�LQ�WKH�GDWD��)RU�H[DPSOH��+LPHV���������5XKP��������$WWDQDVLR�DQG�(PPHUVRQ� ��������)HUULH� ��������+HQGHUVRQ� �������� DQG�/LFKWHQEHUJ� ������XVH�GDWD�VHWV�FRYHULQJ���������������������������������������������>����������DQG����������@��DQG������������UHVSHFWLYHO\��)RU�HVVHQWLDOO\�WKH�VDPH�UHDVRQ��WKHVH�VWXGLHV�VXIIHU�IURPLQLWLDO� FRQGLWLRQV� SUREOHPV�� PHDQLQJ� WKDW� WKHLU� VDPSOHV� FRQGLWLRQ� RQ� VXUYLYDO� XS� WR� WKHEHJLQQLQJ�RI�WKH�REVHUYDWLRQ�ZLQGRZ��7KH�ODWWHU� LPSOLHV� WKDW�FRKRUWV�ZKR�ZHUH�ERUQ�EHIRUHWKDW� GDWH� DUH� RQO\� UHSUHVHQWHG� E\� WKHLU� ILWWHVW� PHPEHUV��0RUHRYHU�� RIWHQ� RQO\�PRUWDOLW\� RIDGXOWV� LV� H[DPLQHG�� 7KHVH� LVVXHV� DUH� SDUWLFXODUO\� SUREOHPDWLF� LI� WKHUH� LV� PXFK� XQREVHUYHGKHWHURJHQHLW\�LQ�WKH�GDWD�7KH� GDWD� LQ� WKH� H[LVWLQJ� VWXGLHV� DUH� W\SLFDOO\� DJJUHJDWHG� DW� WKH� UHJLRQDO� RU� QDWLRQDOOHYHO��([SODLQLQJ�DJJUHJDWHG�PRUWDOLW\�UDWHV�RXW�RI�PDFUR�HFRQRPLF�FRQGLWLRQV�DOVR�JLYHV�ULVHWR�HQGRJHQHLW\�SUREOHPV��7R�VRPH�H[WHQW� WKHVH�FDQ�EH�KDQGOHG�E\�XVLQJ�IL[HG�HIIHFWV�SDQHOGDWD�PHWKRGV��5XKP���������+RZHYHU��ERWK�PRUWDOLW\�DQG�DJJUHJDWH�SURGXFWLRQ�PD\�GHSHQGRQ� LGLRV\QFUDWLF� VKRFNV�� 2WKHU� VWXGLHV� LQ� WKH� OLWHUDWXUH� IRFXV� RQ� WKH� HIIHFWV� RI� HFRQRPLFFRQGLWLRQV�RQ�LQIDQW�PRUWDOLW\��H�J��/\QFK�DQG�*UHHQKRXVH��������DQG�3ULWFKHWW�DQG�6XPPHUV�������EXW�WKHQ�RI�FRXUVH�RQH�FDQQRW�GLVWLQJXLVK�EHWZHHQ�HIIHFWV�RI�FXUUHQW�DQG�SDVW�HFRQRPLFFRQGLWLRQV�$V�PHQWLRQHG�DERYH��VRPH�DOWHUQDWLYH�DSSURDFKHV�KDYH�EHHQ�DSSOLHG�WR�LQYHVWLJDWH�WKHHIIHFWV�RI�FRQGLWLRQV�DQG�HYHQWV�HDUO\�LQ�OLIH�RQ�RXWFRPHV�ODWHU� LQ� OLIH��$�QXPEHU�RI�VWXGLHVHVWLPDWH� WKH� HIIHFWV� RI� LQGLYLGXDO� VRFLR�HFRQRPLF� FRQGLWLRQV� GXULQJ� FKLOGKRRG� RQ� KHDOWKRXWFRPHV�ODWHU�LQ�OLIH��+RZHYHU��LQGLYLGXDO�YDULDWLRQ�LQ�FKLOGKRRG�FRQGLWLRQV�DQG�ODWHU�KHDOWKRXWFRPHV�PD\�EH�MRLQWO\�DIIHFWHG�E\�XQREVHUYHG�KHWHURJHQHLW\��OHDGLQJ�WR�VLPXOWDQHLW\�ELDV�&RQWUDU\�WR�WKLV��XVLQJ�PDFUR�HFRQRPLF�FRQGLWLRQV�GXULQJ�HDUO\�FKLOGKRRG�DV�GHWHUPLQDQWV�RILQGLYLGXDO�PRUWDOLW\�GRHV�QRW�JLYH�ULVH�WR�VXFK�D�ELDV��EHFDXVH�WKHVH�FRQGLWLRQV�DUH�H[RJHQRXV
� 0XUSK\�DQG�7RSHO� �������GHPRQVWUDWH� WKDW� WKH� JDLQV� IURP�PRUWDOLW\� UDWH� UHGXFWLRQV�KDYHEHHQ�HQRUPRXV�
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IURP� WKH� LQGLYLGXDO� SRLQW� RI� YLHZ�� ,Q� HSLGHPLRORJ\�� QDWXUDO� H[SHULPHQWV� DQG� LQVWUXPHQWDOYDULDEOHV�KDYH�UHFHQWO\�EHHQ�DSSOLHG�WR�HVWLPDWH�WKH�HIIHFWV�RI�QXWULWLRQ�DQG�GLVHDVH�H[SRVXUHRQ� PRUWDOLW\� ODWHU� LQ� OLIH�� XVLQJ� ORQJLWXGLQDO� GDWD�� )RU� H[DPSOH�� 'REOKDPPHU� ������� XVHVPRQWK�RI�ELUWK��ZKHUHDV�RWKHUV�XVH�HSLGHPLFV��ZDUV��IDPLQHV��RU�WKH�UDWH�RI�LQIDQW�PRUWDOLW\�LQWKH�FRKRUW��DV�LQVWUXPHQWV�IRU�FRQGLWLRQV�LQ�XWHUR�DQG�HDUO\�LQ�OLIH��7KHVH�VWXGLHV�DUH�SULPDULO\IRFXVHG�RQ�PHGLFDO�H[SODQDWLRQV��DQG�QRW�RQ�HFRQRPLF�FRQGLWLRQV�RU�SROLFLHV�,Q� WKLV� SDSHU� ZH� DGYDQFH� RQ� WKH� OLWHUDWXUH� E\� XVLQJ� D� XQLTXH� GDWDVHW� RI� LQGLYLGXDOUHFRUGV� RI� 'XWFK� FLWL]HQV�� FDOOHG� WKH� +LVWRULFDO� 6DPSOH� RI� 7KH� 1HWKHUODQGV� �+61��� 2XUVDPSOH�FRYHUV�DURXQG�������LQGLYLGXDOV�ERUQ�LQ�WKH�SURYLQFH�RI�8WUHFKW�LQ� WKH�SHULRG������������ 7KHVH� LQGLYLGXDOV� DUH� IROORZHG� XS� WR� ������ 7KH� YDULDEOHV� DUH� IURP� WKH� VWDQGDUGL]HGUHFRUGLQJV�RI�YLWDO� HYHQWV� �ELUWK��PDUULDJH� DQG�GHDWK��NHSW�E\�PXQLFLSDOLWLHV�DQG�SURYLQFHV�7KHVH�ZHUH�LQWURGXFHG�DORQJ�ZLWK�WKH�LPSRVLWLRQ�RI�)UHQFK�FLYLO�ODZ�GXULQJ�WKH�1DSROHRQLFZDUV�� 7KH� YDULDEOHV� LQFOXGH� LQIRUPDWLRQ� RQ� LQGLYLGXDO� VRFLR�HFRQRPLF� FRQGLWLRQV� DQGGHPRJUDSKLF�FLUFXPVWDQFHV��:H�PHUJH�WKHVH�ZLWK�KLVWRULFDO� WLPH�VHULHV�GDWD� IURP�6WDWLVWLFV1HWKHUODQGV�RQ�PDFUR�HFRQRPLF�YDULDEOHV� OLNH�*13�DQG�RQ� DJULFXOWXUDO� SURGXFWLRQ�� DQG� WRH[WHUQDO�LQIRUPDWLRQ�RQ�WKH�LQFLGHQFH�RI�HSLGHPLFV��7KHUH�DUH�QR�UHOLDEOH���WK FHQWXU\�GDWD�RQKHDOWK�H[SHQGLWXUHV�DQG�PHGLFDO�LQQRYDWLRQV��VR�WKDW�ZH�RQO\�REVHUYH�WKH�EHJLQQLQJ�DQG�HQGRI�WKH�FDXVDO�FKDLQ�IURP�HFRQRPLF�FRQGLWLRQV� WR�KHDOWK� WR�PRUWDOLW\��$OVR��D�VDPSOH�VL]H�RI������SUHFOXGHV�D�GHWDLOHG�DQDO\VLV�RI�WKH�HIIHFWV�RI�VSHFLILF�SROLF\�PHDVXUHV�OLNH�WKH�DEROLWLRQRI�FKLOG�ODERU�7KH�HPSLULFDO�DQDO\VLV�FRQVLVWV�RI� WKH�HVWLPDWLRQ�RI�D�GXUDWLRQ�PRGHO� IRU� LQGLYLGXDOVXUYLYDO�� RU�� HTXLYDOHQWO\�� IRU� LQGLYLGXDO�PRUWDOLW\�RU� ORQJHYLW\��)RU� D� JLYHQ� LQGLYLGXDO� DW� DJLYHQ�PRPHQW�LQ�WLPH��WKH�PRUWDOLW\�UDWH�GHSHQGV�RQ�FXUUHQW�FRQGLWLRQV��FRQGLWLRQV�HDUOLHU�LQOLIH� �QRWDEO\� GXULQJ� FKLOGKRRG��� FDOHQGDU� WLPH�� DJH�� LQGLYLGXDO� FKDUDFWHULVWLFV�� LQFOXGLQJLQGLYLGXDO�VRFLR�HFRQRPLF�LQGLFDWRUV��DQG�LQWHUDFWLRQ�WHUPV��:KHUHDV�WKH�QDWXUDO�H[SHULPHQWVLQ�WKH�HSLGHPLRORJLFDO�OLWHUDWXUH�DUH�WDUJHWHG�WRZDUGV�FRQGLWLRQV�LQ�XWHUR�DQG�GXULQJ�WKH�ILUVWPRQWKV�RI�OLIH��ZH�DOVR�FRQVLGHU�WKH�HIIHFWV�RI�FRQGLWLRQV�GXULQJ�VXEVHTXHQW�FKLOGKRRG�\HDUV�7KH� PRGHO� VSHFLILFDWLRQ� LV� GHVLJQHG� WR� EH� IOH[LEOH�� 7KH� UHVXOWV� DUH� XVHG� WR� DVVHVV� WKHLPSRUWDQFH�RI�FXUUHQW�DQG�SDVW�HFRQRPLF�FRQGLWLRQV�RQ�LQGLYLGXDO�PRUWDOLW\��:H�GHFRPSRVHOLIH� H[SHFWDQFLHV� LQWR� D� IDFWRU� GXH� WR� FRQWHPSRUDQHRXV� PDFUR�HFRQRPLF� FRQGLWLRQV� DQG� DIDFWRU�GXH�WR�PDFUR�HFRQRPLF�FRQGLWLRQV�DW�WKH�EHJLQQLQJ�RI�OLIH��2XU�HVWLPDWLRQ�UHVXOWV�DOVRVKHG�OLJKW�RQ�WKH�HIIHFW�RI�LOOLWHUDF\�RI�WKH�IDWKHU��WKH�HIIHFW�RI�EHLQJ�ERUQ�RXW�RI�ZHGORFN��DQG



�

WKH� HIIHFW� RI� WKH� SDUHQWV¶� VRFLDO� FODVV�� RQ� LQGLYLGXDO�PRUWDOLW\� $V�ZH�ZLOO� VHH�� GHVSLWH� WKHPHWKRGRORJLFDO�GLIIHUHQFHV�EHWZHHQ�VWXGLHV�LQ�WKH�OLWHUDWXUH��WKH�PDLQ�RXWFRPHV�DUH�LQ�VWURQJDJUHHPHQW��DQG�WKH\�VXSSRUW�WKH�YLHZ�WKDW�HFRQRPLF�VWDWXV�LQ�FKLOGKRRG�LV�D�NH\�GHWHUPLQDQWRI�KHDOWK�DQG�PRUWDOLW\�LQ�DGXOWKRRG�7KH�SUHVHQW�SDSHU� LV�RUJDQL]HG�DV� IROORZV��6HFWLRQ���SUHVHQWV� WKH�GDWD�VHW��GLVFXVVHVVRPH�YDULDEOHV�WKDW�ZH�ZLOO�XVH�LQ�WKH�DQDO\VHV��DQG�SURYLGHV�GHVFULSWLYHV�RQ�PRUWDOLW\�UDWHVRI�GLIIHUHQW�DJH�JURXSV�DQG�GLIIHUHQW�ELUWK�FRKRUWV��6HFWLRQ���SUHVHQWV�WKH�GXUDWLRQ�PRGHO��7KHHVWLPDWLRQ�UHVXOWV�DUH�SUHVHQWHG�LQ�6HFWLRQ����6HFWLRQ���FRQFOXGHV�
���7KH�GDWD
�����9DULDEOHV
7KH�+61�GDWD�KDYH�EHHQ�GHULYHG�IURP�WKH�UHJLVWHUV�RI�ELUWK��PDUULDJH��DQG�GHDWK�FHUWLILFDWHV�VHH�0DQGHPDNHUV��������IRU�D�JHQHUDO�GHVFULSWLRQ�LQ�(QJOLVK���&XUUHQWO\��ZH�KDYH�DFFHVV�WR�DFOHDQVHG� VDPSOH� RI� ������ LQGLYLGXDOV�� 7KLV� LV� D� UDQGRP� VDPSOH� RI� LQGLYLGXDOV� ERUQ� LQ� WKHSURYLQFH� RI� 8WUHFKW� EHWZHHQ� ����� DQG� ������ 7KH� HQG� RI� WKH� REVHUYDWLRQ� ZLQGRZ� LV'HFHPEHU����������7KH� GDWD� SURYLGH� LQIRUPDWLRQ� RQ� D� OLPLWHG� VHW� RI� FKDUDFWHULVWLFV� RI� WKH� LQGLYLGXDO�HYHQWV�LQ�KLV�KHU�OLIH��DQG�KLV�KHU�VRFLR�HFRQRPLF�DQG�GHPRJUDSKLF�HQYLURQPHQW��1RWDEO\��ZHREVHUYH�WKH�PDULWDO�VWDWXV�RI�WKH�PRWKHU�DW�WKH�WLPH�RI�ELUWK��WKH�RFFXSDWLRQ�RI�WKH�IDWKHU�DQGWKH�PRWKHU��ZKHWKHU�RU�QRW� WKH� IDWKHU�ZDV� LOOLWHUDWH�� WKH�DJH�RI� WKH� IDWKHU� DQG�PRWKHU�DW� WKHWLPH�RI�ELUWK�RI�WKH�LQGLYLGXDO��JHQGHU��GDWH�RI�ELUWK��LWV�JHRJUDSKLF�ORFDWLRQ��DQ�LQGLFDWRU�RIZKHWKHU�WKH�LQGLYLGXDO�OLYHG�LQ�WKH�FRXQWU\VLGH�DW�WKH�PRPHQWV�RI�ELUWK�DQG�GHDWK��WKH�GDWH�RIPDUULDJH�DQG�RFFXSDWLRQ�DW�WKH�WLPH�RI�PDUULDJH��WKH�GDWH�RI�GHDWK��DQG�WKH�UHVLGHQFH�DW�WKDWGDWH� 7KH�LQGLYLGXDO�OLIHWLPH�GXUDWLRQV�DUH�REVHUYHG�LQ�GD\V��,I�WKH�LQGLYLGXDO�LV�VWLOO�DOLYH�DWWKH�HQG�RI������RU�WKH�LQGLYLGXDO�GLHG�LQ�DQRWKHU�SURYLQFH�RU�FRXQWU\��WKHQ�ZH�GR�QRW�REVHUYH
� $W�WKH�WLPH��7KH�1HWKHUODQGV�KDG����SURYLQFHV��8WUHFKW�LV�UHSUHVHQWDWLYH�RI�7KH�1HWKHUODQGVLQ�WKH�VHQVH�WKDW�LW�KDG�ERWK�UXUDO�DQG�XUEDQ�DUHDV��LV�ORFDWHG�LQ�WKH�FHQWHU�RI�WKH�FRXQWU\��DQGKDG�HFRQRPLF�FKDUDFWHULVWLFV�WKDW�ZHUH�VLPLODU�WR�WKH�QDWLRQZLGH�DYHUDJH�



�

WKH�GDWH�RI�GHDWK�� DQG�ZH�FDQ�QRW�GLVWLQJXLVK�EHWZHHQ� WKH� WZR�H[SODQDWLRQV� IRU� WKLV� HLWKHU�+RZHYHU��LI�VXFK�DQ�LQGLYLGXDO�H[SHULHQFHG�PDUULDJH�DQG�RU�ELUWK�RI�FKLOGUHQ�ZKLOH�OLYLQJ�LQWKH� SURYLQFH� WKHQ� WKH� FRUUHVSRQGLQJ� GDWHV� DUH� REVHUYHG�� VR� WKH� OLIHWLPH� GXUDWLRQ� LV� ULJKW�FHQVRUHG�DW�WKH�ODWHVW�RI�WKHVH�GDWHV��2WKHUZLVH��L�H���LI�VXFK�HYHQWV�GLG�QRW�RFFXU�ZKLOH�OLYLQJLQ� WKH� SURYLQFH� DQG� WKH� LQGLYLGXDO� GLG� QRW� GLH� LQ� WKH� SURYLQFH� EHIRUH� ������� WKH� OLIHWLPHGXUDWLRQ� LV� ULJKW�FHQVRUHG� DW� ]HUR�� DQG� WKH� LQGLYLGXDO� LV� GLVFDUGHG� IURP� WKH� GDWD��7KH� ODWWHURFFXUV� LQ� ���� RI� WKH� RULJLQDO� VDPSOH� RI� ������ LQGLYLGXDOV�� OHDGLQJ� WR� RXU� DIRUHPHQWLRQHGVDPSOH�VL]H�RI�������$OO� RFFXSDWLRQDO� WLWOHV� DUH� FRGHG� LQ� WKH� �����6WDQGDUG�2FFXSDWLRQ�&ODVVLILFDWLRQ� RI6WDWLVWLFV�1HWKHUODQGV��7KLV�LV�D�IRXU�GLJLW�KLHUDUFKLFDO�FRGH��6XEVHTXHQWO\��HDFK�RFFXSDWLRQDOFRGHV�KDV�EHHQ�WUDQVODWHG�LQWR�DQ�,6&2�RFFXSDWLRQDO�FRGH�DQG�D�VRFLDO�FODVV�FRGH��:H�XVH�WKHODWWHU� LQ� RXU� DQDO\VHV�� ,W� GLVWLQJXLVKHV� EHWZHHQ� VL[� OHYHOV�� ��� /RZHU� ORZHU� FODVV�� ��� 8SSHUORZHU�FODVV�����/RZHU�PLGGOH� FODVV����8SSHU�PLGGOH�FODVV�����/RZHU�XSSHU� FODVV�� ���8SSHUXSSHU�FODVV��7KH�SODFH�RI�UHVLGHQFH�DW�ELUWK�KDV�EHHQ�WUDQVODWHG�LQWR�D�XUEDQL]DWLRQ�LQGLFDWRU�EHLQJ���LII�WKH�LQGLYLGXDO�LV�ERUQ�LQ�WKH�FLWLHV�RI�8WUHFKW�RU�$PHUVIRRUW��:H�PHUJH� WKH� LQGLYLGXDO� GDWD� UHFRUGV�ZLWK� H[WHUQDO� LQIRUPDWLRQ��0RVW� LPSRUWDQWO\�ZH�XVH�KLVWRULFDO�WLPH�VHULHV�GDWD�IURP�6WDWLVWLFV�1HWKHUODQGV�RQ�DQQXDO�*13�DW�HDFK�\HDU�LQWKH�OLIH�RI�WKH�LQGLYLGXDO��VHH�6PLWV��+RUOLQJV�DQG�/XLWHQ�YDQ�=DQGHQ���������2XU�FKRLFH�IRU*13� LQVWHDG� RI� REYLRXV� DOWHUQDWLYHV� VXFK� DV� *'3� LV� GULYHQ� E\� WKH� QHHG� IRU� PXWXDOO\FRQVLVWHQW�REVHUYDWLRQV�IRU�DV�PDQ\�\HDUV�DV�SRVVLEOH��)LJXUH���SORWV�WKH�ORJ�DQQXDO�UHDO�SHUFDSLWD�*13�LQ�RXU�REVHUYDWLRQ�ZLQGRZ��,W�LV�FOHDU�WKDW�LQ�DGGLWLRQ�WR�WKH�XSZDUG�WUHQG�WKHUHDUH�PDQ\�F\FOLFDO�IOXFWXDWLRQV��-DFREV�DQG�6PLWV��������SURYLGH�D�GHWDLOHG�DQDO\VLV�RI�*'3PRYHPHQWV�LQ�7KH�1HWKHUODQGV�LQ�WKH���WK FHQWXU\��<HDUV�ZLWK�ORZ�DQG�QHJDWLYH�JURZWK�DUHREVHUYHG�PRUH�IUHTXHQWO\�WKDQ�LQ�WKH���WK FHQWXU\��*'3�IOXFWXDWLRQV�DUH�VWURQJO\�FRUUHODWHG�WRWKH�EXVLQHVV�F\FOHV�LQ�WKH�8.�DQG�8�6���:H�DOVR�FRQVLGHUHG�RWKHU�PDFUR�HFRQRPLF�LQGLFDWRUV�OLNH�LQWHUHVW�DQG�LQIODWLRQ�UDWHV��VHH�DOVR�6PLWV��+RUOLQJV�DQG�/XLWHQ�YDQ�=DQGHQ���������EXWWKHVH� VHHP� OHVV� UHOHYDQW� WKDQ� *13�� $V� ZH� VKDOO� VHH� LQ� 6HFWLRQ� ��� WKH� DQDO\VLV� LVFRPSXWDWLRQDOO\�GHPDQGLQJ�GXH�WR�WKH�ODUJH�QXPEHU�RI�PRGHO�SDUDPHWHUV�HYHQ�ZLWK�D�VPDOOVHW� RI� PDFUR�HFRQRPLF� LQGLFDWRUV�� ,Q� PRVW� DQDO\VHV� ZH� GR� KRZHYHU� XVH� WKH� VKDUH� RIDJULFXOWXUDO� SURGXFWLRQ� LQ� WKH� DQQXDO� *13� DW� WKH� WLPH� RI� ELUWK�� DV� UHSRUWHG� E\� WKH� 'XWFK,QVWLWXWH�RI�6RFLDO�+LVWRU\��,,6*���7KLV�VKDUH�GHFUHDVHV�ZLWK�LQGXVWULDOL]DWLRQ��EXW�LQ�WKH�PLG�
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��WK FHQWXU\� LW� LV� UHODWLYHO\� KLJK� GXH� WR� WKH� HIIHFWV� RI� WUDGH� OLEHUDOL]DWLRQ� EHWZHHQ� 7KH1HWKHUODQGV�DQG�WKH�8.��-DFREV�DQG�6PLWV��������,Q� DGGLWLRQ� WR� WKLV�� ZH� H[SORLW� H[WHUQDO� LQIRUPDWLRQ� RQ� WKH� LQFLGHQFH� RI� HSLGHPLFV�EHFDXVH�WKHVH�FDXVH�SURQRXQFHG�VSLNHV�LQ�WKH�PRUWDOLW\�UDWHV��$W������� ODUJH�HSLGHPLFV�KDGEHHQ�DEVHQW�IRU�DURXQG�D�FHQWXU\��EXW�WKH�SHULRG�����������ZLWQHVVHG�D�QXPEHU�RI�GUDPDWLFHSLGHPLFV�� 7KH� FKROHUD� HSLGHPLFV� RI� �������� DQG� �������� DQG� WKH� VPDOOSR[� HSLGHPLF� RI��������HDFK�OHDG�WR�RYHU��������GHDWKV�QDWLRQZLGH��7KLV�HDFK�FRUUHVSRQGV�WR�DERXW������RIWKH� SRSXODWLRQ�� $W� WKH� KHLJKW� RI� VXFK� DQ� HSLGHPLF�� WKH� QDWLRQDO� DQQXDO� PRUWDOLW\� UDWH� ZDVDURXQG� ����KLJKHU� WKDQ� RWKHUZLVH�� 7KHUH�ZHUH� IUHTXHQW� VPDOOHU� FKROHUD� HSLGHPLFV�� $IWHU������KRZHYHU�� LQIHFWLRXV�GLVHDVHV�ZHUH�EURXJKW�XQGHU�FRQWURO��DQG�PRUWDOLW\� UDWHV�GURSSHGVSHFWDFXODUO\��7KH�RQH�QRWDEOH�H[FHSWLRQ�LV�LQIOXHQ]D��ZKLFK�FDXVHG�DQ�HSLGHPLF�LQ������RIWKH�VDPH�RUGHU�RI�PDJQLWXGH�DV�WKH�ZRUVW�HSLGHPLFV�RI�WKH���WK FHQWXU\�:H�DOVR�QHHG�WR�WDNH�WKH�:RUOG�:DU�,,�SHULRG�������������LQWR�VSHFLDO�DFFRXQW��7KLVKDV� EHHQ� WKH� RQO\� ZDU� DQG� RFFXSDWLRQ� RQ� 'XWFK� VRLO� VLQFH� WKH� 1DSROHRQLF� HUD� �7KH1HWKHUODQGV�GLG�QRW�SDUWLFLSDWH� LQ�:RUOG�:DU� ,�� DQG� LQFOXGHG� WKH� IDPLQH�RI�XQSUHFHGHQWHGVHYHULW\� RI� WKH� ZLQWHU� RI� ���������0RUWDOLW\� UDWHV� SHDNHG� EHFDXVH� RI� PDOQXWULWLRQ� DQG� WKHJHQRFLGH�RI� -HZLVK� FLWL]HQV��7KHUH� DUH�QR� UHOLDEOH�PDFUR�HFRQRPLF� VWDWLVWLFV� IRU� WKH�:RUOG:DU�,,�SHULRG�7DEOH���SUHVHQWV�VRPH�VXPPDU\�VWDWLVWLFV�RQ�YDULDEOHV�ZH�XVH�EHORZ�DV�H[SODQDWRU\YDULDEOHV�� 1RWH�WKDW�WKH�LOOLWHUDF\�LQGLFDWRU�LV�WKH�H[SODQDWRU\�YDULDEOH�DW�WKH�LQGLYLGXDO�OHYHOZKRVH� DYHUDJH� YDOXH� FKDQJHV� PRVW� RYHU� WKH� REVHUYDWLRQ� ZLQGRZ�� 0LVVLQJ� YDOXHV� RIH[SODQDWRU\�YDULDEOHV� OHDG� WR� DQ� DGGLWLRQDO� ORVV� RI� ���� LQGLYLGXDOV� IURP� WKH� VDPSOH�� ,Q� WKHQH[W�VXEVHFWLRQ�ZH�VXPPDUL]H�WKH�PDUJLQDO�OLIHWLPH�GXUDWLRQ�GLVWULEXWLRQV�LQ�WKH�GDWD��7KH�SULFH�WR�EH�SDLG�IRU�WKH�IDFW�WKDW�WKH�REVHUYDWLRQ�ZLQGRZ�LV�RI�XQSUHFHGHQWHG�VL]HFRQFHUQV�WKH�DEVHQFH�RI�D�QXPEHU�RI�YDULDEOHV� WKDW�DUH�RIWHQ�XVHG�LQ�WKH�PRUWDOLW\� OLWHUDWXUHEXW� WKDW� DUH� XQREVHUYHG� LQ� WKH� ��WK FHQWXU\� UHFRUGV�� 1RWDEO\�� ZH� GR� QRW� REVHUYH� WKH
� 6HH�)HUULH��������IRU�WKH�LPSRUWDQFH�RI�FKROHUD�IRU�8�6��PRUWDOLW\�LQ�WKH�����V�� 7KH� OHYHO� RI� WKH� ³ERUQ� LQ� XUEDQ� DUHD´� YDULDEOH� LV� QRW� LQIRUPDWLYH� EHFDXVH� WKH� VDPSOH� LVVWUDWLILHG�E\�LW�� 6HH�H�J��6PLWV��+RUOLQJV�DQG�/XLWHQ�YDQ�=DQGHQ� ������� IRU�DJJUHJDWH� WLPH�VHULHV�RQ�ELUWKDQG�PRUWDOLW\�LQ�WKH���WK FHQWXU\��7KH�QDWLRQDO�SRSXODWLRQ�JUHZ�IURP�����PLOOLRQ�LQ������WR����PLOOLRQ�LQ������WR�����PLOOLRQ�LQ������
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LQGLYLGXDO¶V� FDXVH� RI� GHDWK� DQG� DJJUHJDWH� DPRXQWV� RI� KHDOWK� H[SHQGLWXUHV� DQG� QXPEHUV� RIPHGLFDO�LQQRYDWLRQV�
�����'HVFULSWLYH�VWDWLVWLFV�RI�OLIHWLPHV
7DEOH���JLYHV�WKH�PHDQ��VWDQGDUG�GHYLDWLRQ�DQG�PHGLDQ�RI� OLIHWLPHV�E\�ELUWK�FRKRUW� LQWHUYDO�>���������@�� >���������@�� ����� >���������@��� IRU� LQGLYLGXDOV� ZKRVH� GDWH� RI� GHDWK� LVREVHUYHG��7KH�ODVW�URZ�JLYHV�WKH�IUDFWLRQ�RI�LQGLYLGXDOV�ZKRVH�OLIHWLPH�LV�ULJKW�FHQVRUHG�DW�DSRVLWLYH� YDOXH� �WKH� RYHU�DOO� IUDFWLRQ� LQ� WKH� VDPSOH� LV� DURXQG� ������ )RU� DOO� EXW� WKH� ODWHVWFRKRUWV��WKHVH�FRQVWLWXWH�LQGLYLGXDOV�ZKR�HPLJUDWHG�RXW�RI�WKH�SURYLQFH�VRPH�WLPH�DIWHU�DIWHUPDUULDJH� RU� ELUWK� RI� FKLOGUHQ�� 1RWH� WKDW� WKH� IUDFWLRQ� IRU� WKH� ���������� ELUWK� FRKRUW� LVUHODWLYHO\�ORZ��VXJJHVWLQJ�WKDW�PRVW�RI�WKHVH�DOVR�FRQVWLWXWH�HPLJUDQWV�LQVWHDG�RI�LQGLYLGXDOVZKR�ZHUH� VWLOO� DOLYH� LQ� ������$PRQJ� WKH� REVHUYDWLRQV� WKDW� DUH� ULJKW�FHQVRUHG� DW� D� SRVLWLYHYDOXH������KDV�D�FHQVRUHG�OLIHWLPH�H[FHHGLQJ����\HDUV�,W�LV�FOHDU�IURP�7DEOH���WKDW�WKH�PHDQ�DQG�PHGLDQ�OLIHWLPH�YDU\�VXEVWDQWLDOO\�RYHU�WLPHDQG� DFURVV� JHQGHU�� 7KH� GUDPDWLF� GLIIHUHQFHV� EHWZHHQ� WKH�PHDQ� OLIHWLPHV� RI� WKH� ���������DQG� WKH� ���������� ELUWK� FRKRUWV� DUH� GXH� WR� WKH� &KROHUD� HSLGHPLF� RI� ������ 7KLV� HSLGHPLFFDXVHG� ZLGHVSUHDG� GHDWK� RI� EDELHV� DQG� VPDOO� FKLOGUHQ�� :KHQ� UHDGLQJ� WKLV� WDEOH� LW� VKRXOGKRZHYHU� EH� ERUQH� LQ� PLQG� WKDW� WKH� HVWLPDWHG� VWDQGDUG� HUURUV� RI� WKH� PHDQ� DQG� PHGLDQOLIHWLPHV� E\� ELUWK� FRKRUW� LQWHUYDO� DUH� QRQ�QHJOLJLEOH� �W\SLFDOO\� DURXQG� ���� \HDUV� IRU� WKHPHDQV��� /LIHWLPH� GLVWULEXWLRQV� KDYH�PRVW� SUREDELOLW\�PDVV� FORVH� WR� WKH� ERXQGDULHV� RI� WKHLUVXSSRUW��DQG�EHFDXVH�RI�WKLV�WKH�PHDQ�DQG�WKH�PHGLDQ�DUH�UDWKHU�XQVWDEOH�VDPSOH�VWDWLVWLFV��,WLV�PRUH�LQIRUPDWLYH�WR�H[DPLQH�FRQGLWLRQDO�GHDWK�SUREDELOLWLHV�)LJXUHV��D��H�SUHVHQW�HVWLPDWHV�RI�WKH�FRQGLWLRQDO�SUREDELOLW\�RI�GHDWK��E\�ELUWK�FRKRUWLQWHUYDO�� DJH� FDWHJRU\��>������ >������ >������� >������� DQG� >�����@�� DQG� JHQGHU�� )RU� D� JLYHQJHQGHU��WKH�FRQGLWLRQDO�SUREDELOLW\�RI�GHDWK�LQ�DJH�FDWHJRU\�>W�W�D� IRU�D�FRKRUW�ERUQ�LQ�\HDUW�W LV� GHILQHG� DV� WKH� QXPEHU� RI� LQGLYLGXDOV� LQ� WKLV� FRKRUW� ZKR� GLH� LQ� \HDUV�>W�W�D� DV� DIUDFWLRQ�RI� WKH�QXPEHU�ZKR�VXUYLYHG�XS� WR�W��7KHVH�SUREDELOLWLHV� DUH� DJJUHJDWHG� LQGLYLGXDOPRUWDOLW\�UDWHV��7KH�ILJXUHV�UHSRUW�DYHUDJHV�RYHU�WKH�\HDUV�ZLWKLQ�D�ELUWK�FRKRUW�LQWHUYDO��7KHKRUL]RQWDO�D[HV�GHSLFW�WKH�PLG�SRLQWV�RI�WKH�FRKRUW�LQWHUYDOV��7KH�SRLQWZLVH�VWDQGDUG�HUURUV�RIWKH� GHSLFWHG� QXPEHUV� DUH� W\SLFDOO\� LQ� WKH� UDQJH� ������������ VR� WKDW� D� ���� SRLQWZLVHFRQILGHQFH�LQWHUYDO�ZRXOG�KDYH�D�VL]H�LQ�WKH�UDQJH���������



�

0RUWDOLW\� DV� D� IXQFWLRQ� RI� DJH� GLVSOD\V� WKH� IDPLOLDU� 8�VKDSHG� FXUYH�� $PRQJ� WKHXQFHQVRUHG�REVHUYDWLRQV������GLHG�ZLWKLQ�D�\HDU��)RU�WKH�ORZHVW�DJHV��XS�WR�����WKH�PRUWDOLW\UDWH�LV�KLJKHVW�DPRQJ�WKH�FRKRUWV�ERUQ�LQ�WKH�PLGGOH�RI�WKH���WK FHQWXU\��)RU�WKRVH�DJHG�RYHU����PRUWDOLW\� LV� JHQHUDOO\� GHFOLQLQJ� DV� D� IXQFWLRQ� RI� FDOHQGDU� WLPH��$V� XVXDO�� WKH�PRUWDOLW\EH\RQG�DJH����LV�KLJKHU�IRU�PHQ�WKDQ�IRU�ZRPHQ��1RWH�WKDW�WKH�PRUWDOLW\�RI�PHQ�DJHG�RYHU���LV�UHPDUNDEO\�KLJK�IRU�WKRVH�ERUQ�DURXQG�WKH�WXUQ�RI�WKH���WK FHQWXU\�DQG�WKH�EHJLQQLQJ�RI�WKH��WK FHQWXU\��7KLV�LV�D�ZHOO�NQRZQ�DUWLIDFW�GXH�WR�WKH�KLVWRULFDOO\�KLJK�LQFLGHQFH�RI�VPRNLQJZLWKLQ�WKHVH�FRKRUWV�RI�PHQ��:ROOHVZLQNHO�9DQ�GHQ�%RVFK�HW�DO����������,Q�DGGLWLRQ��LW�PD\EH� WKDW� D� QXPEHU� RI� LQGLYLGXDOV� LQ� WKH� ODWHVW� ELUWK� FRKRUW� ZHUH� VWLOO� DOLYH� LQ� ����� EXW� DUHPLVVLQJ� IURP� WKH� VDPSOH� EHFDXVH� WKHLU� OLIHWLPH� GXUDWLRQV� DUH� FHQVRUHG� DW� ]HUR� �VHH� WKHSUHYLRXV� VXEVHFWLRQ��� )RU� WKLV� UHDVRQ��ZH� VKRXOG� QRW� DWWDFK� JUHDW� LPSRUWDQFH� WR� HVWLPDWLRQUHVXOWV�WKDW�DUH�GULYHQ�E\�GDWD�RQ�ROG�DJHV�IRU�WKH�ODWHVW�FRKRUW��:H�UHWXUQ�WR�WKLV�LQ�6XEVHFWLRQ����
���7KH�GXUDWLRQ�PRGHO�IRU�LQGLYLGXDO�PRUWDOLW\
�����0RGHO�VSHFLILFDWLRQ
7KH�DLP�LV�WR�VSHFLI\�D�IOH[LEOH�PRGHO�IRU�WKH�GLVWULEXWLRQ�RI�WKH�LQGLYLGXDO�OLIHWLPH�GXUDWLRQ7��:H�WDNH�WKH�UDQGRP�YDULDEOH�7 WR�EH�FRQWLQXRXV�DQG�QRQQHJDWLYH��VR�LWV�GLVWULEXWLRQ�FDQ�EHFKDUDFWHUL]HG�E\�LWV�KD]DUG�UDWH��ZKLFK�LV�WKH�LQGLYLGXDO�PRUWDOLW\�UDWH��7KLV�PRUWDOLW\�UDWH�LV�DQDWXUDO� VWDUWLQJ� SRLQW� RI� WKH� VSHFLILFDWLRQ� RI� WKH� PRGHO�� EHFDXVH� RI� RXU� LQWHUHVW� LQ� WKHGHSHQGHQFH�RI�FXUUHQW�PRUWDOLW\�RQ�FXUUHQW�DQG�SDVW�PDFUR�HFRQRPLF�FRQGLWLRQV��$FFHOHUDWHGIDLOXUH� WLPH� �$)7�� PRGHOV� DQG� UHJUHVVLRQ� PRGHOV� DUH� OHVV� DPHQDEOH�� )RU� H[DPSOH�� $)7PRGHOV�ZLWK�WLPH�YDU\LQJ�H[SODQDWRU\�YDULDEOHV��&R[�DQG�2DNHV��������9DQ�GHQ�%HUJ�������LPSRVH� D� VSHFLILF� VWUXFWXUH� RQ� WKH� HIIHFW� RI� SDVW� WLPH�YDU\LQJ� H[SODQDWRU\� YDULDEOHV� RQ� WKHFXUUHQW�PRUWDOLW\�UDWH��7KLV�VWUXFWXUH�HQWDLOV�DPRQJVW�RWKHU�WKLQJV�WKDW�WKH�HIIHFW�RI�YDOXHV�LQWKH�UHFHQW�SDVW�KDV�WKH�VDPH�VLJQ�DV�WKH�HIIHFW�RI�YDOXHV�LQ�WKH�GLVWDQW�SDVW�/HW�WKH�YDULDEOH�W GHQRWH�FXUUHQW�FDOHQGDU�WLPH��,W�LV�DVVXPHG�WKDW�DOO�YDULDWLRQ�LQ�WKHPRUWDOLW\�UDWH�T RI�DQ�LQGLYLGXDO�DW�D�JLYHQ�SRLQW�RI�WLPH�FDQ�EH�H[SODLQHG�E\�WKH�SUHYDLOLQJDJH� W�� LQGLYLGXDO� VRFLR�HFRQRPLF� DQG� GHPRJUDSKLF� EDFNJURXQG� FKDUDFWHULVWLFV�;�� FXUUHQW
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ZKHUH�WKH�DM��M ���������DUH�WKH�SDUDPHWHUV�RI�LQWHUHVW��,Q�IDFW��ZH�HVWLPDWH�PRUH�JHQHUDO�PRGHOVSHFLILFDWLRQV�DOORZLQJ�IRU�YDULRXV�LQWHUDFWLRQ�HIIHFWV�EHWZHHQ�WKH�GHWHUPLQDQWV�RQ�WKH�ULJKW�KDQG�VLGH��1RWDEO\��ZH�DOORZ� IRU� LQWHUDFWLRQV�EHWZHHQ�W DQG�]�W�� EHWZHHQ� W�DQG�]�W�W�� DQGEHWZHHQ�[�DQG�]�W��:H� ILUVW� GLVFXVV� WKH� DERYH� EDVHOLQH� VSHFLILFDWLRQ� LQ� PRUH� GHWDLO�� 7KH� IXQFWLRQ�\�UHSUHVHQWV� WKH� DJH� GHSHQGHQFH� RI� WKH� LQGLYLGXDO� PRUWDOLW\� UDWH�� 1RWH� WKDW�� FRQWUDU\� WR� WKHYDOXHV�RI�]�DQG ]M��WKH�YDOXHV�RI�WKH�IXQFWLRQ�\� �DQG�DOVR�WKH�IXQFWLRQ�\���DUH�XQREVHUYHG�DQGQHHG� WR� EH� HVWLPDWHG�� :H� DGRSW� D� SLHFHZLVH� FRQVWDQW� VSHFLILFDWLRQ� IRU�\��� GLVWLQJXLVKLQJEHWZHHQ����GLIIHUHQW�DJH�LQWHUYDOV��&RQFHUQLQJ�[ ZH�UHVWULFW�DWWHQWLRQ�WR�LQGLFDWRUV�DW�ELUWK�DVRSSRVHG� WR� ODWHU� LQ� OLIH�� IRU� WKH� UHDVRQ� WKDW� WKH� ODWWHU�PD\� EH� HQGRJHQRXV� RU� FRQIRXQGHG��
� :H�GR�QRW�XVH�DJH�RI�SDUHQWV�DW�ELUWK�EHFDXVH�WKLV�PD\�DOVR�EH�HQGRJHQRXV��0RUHRYHU��LW�LVRIWHQ�PLVVLQJ��H�J��IRU�����RI�WKH�PRWKHUV�
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&RQFHUQLQJ�ELUWK�LQ�DQ�XUEDQ�DUHD�LW�VKRXOG�EH�QRWHG�WKDW�LQ�WKH���WK FHQWXU\�XUEDQ�DUHDV�KDGKLJKHU�PRUWDOLW\� UDWHV� GXH� WR� LQFUHDVHG� ULVNV� RI� LQIHFWLRXV� GLVHDVHV� DQG� SRRU� SXEOLF� KHDOWKLQIUDVWUXFWXUH��VHH�'H�6ZDDQ��������IRU�D�GHVFULSWLRQ�RI�WKH�VLWXDWLRQ�LQ�7KH�1HWKHUODQGV��DQG+DLQHV��������IRU�D�TXDQWLWDWLYH�DQDO\VLV���:H�DOVR�LQFOXGH�LQGLFDWRUV�RI�VRFLDO�FODVV��LOOLWHUDF\RI�WKH�IDWKHU��DQG�ELUWK�RXW�RI�ZHGORFN��8VLQJ�GDWD�IURP�WKH�'XWFK�FLW\�RI�7KH�+DJXH�LQ�WKH����V�� .RN�� 9DQ� 3RSSHO� DQG� .UXVH� ������� ILQG� WKDW� LOOHJLWLPDWH� FKLOGUHQ� KDG� YHU\� OLWWOHFKDQFH�RI�VXUYLYLQJ�FKLOGKRRG��8QGHUO\LQJ�H[SODQDWLRQV�FRQFHUQ�WKH�DJH�DQG�VRFLDO�FODVV�RIWKH�PRWKHU�DV�ZHOO�DV�WKH�ODFN�RI�ILQDQFLDO�VXSSRUW�)RU�]�W��ZH�WDNH DQQXDO�UHDO�SHU�FDSLWD�*13�DW�W��DV�ZHOO�DV GXPP\�YDULDEOHV�IRU�\HDUVZLWK�HSLGHPLFV�DQG�IRU�:RUOG�:DU�,,��7KH�ODWWHU�DOVR�FDSWXUHV�WKH�IDFW�WKDW�WKH�*13�YDULDEOHLV�PLVVLQJ� IRU� WKDW� SHULRG�� 1RWH� WKDW� FXUUHQW� *13�PD\� FDSWXUH� WKH� PRUWDOLW\� WUHQG� HIIHFWVDVVRFLDWHG�ZLWK�LQFUHDVHG�ZHOIDUH�DV�ZHOO�DV�WKH�LQVWDQWDQHRXV�PRUWDOLW\�HIIHFWV�RI�HFRQRPLFF\FOHV� �UHFDOO� WKH�GLVFXVVLRQ� LQ�6HFWLRQ�����7KH�YHFWRU�]�W�W��FRQWDLQV�DQQXDO� UHDO�SHU�FDSLWD*13�DW�ELUWK�W�W��DV�ZHOO�DV�WKH�VKDUH�RI�DJULFXOWXUDO�SURGXFWLRQ�LQ�WKH�DQQXDO�*13�DW�ELUWK�7KH�ODWWHU�LV�VXSSRVHG�WR�FDSWXUH�WKH�GHJUHH�RI�LQGXVWULDOL]DWLRQ�RI�VRFLHW\�DQG�WKH�DVVRFLDWHGOLYLQJ�FRQGLWLRQV�DQG�SXEOLF�KHDOWK�LQIUDVWUXFWXUH�DW�ELUWK�� ,I�FXUUHQW�*13�LQ�]�W��FDSWXUHV�WKHWUHQG�HIIHFWV�RI�LQFUHDVHG�ZHOIDUH��WKHQ�*13�DW�ELUWK�LQ�]�W�W��FDSWXUHV�WKH�ORQJ�UXQ�HIIHFWV�RIWKH� HFRQRPLF� FRQGLWLRQV� DW� ELUWK�� 7KH� YDULDEOHV�]M�W�W�W� DUH� FRQVWUXFWHG� XVLQJ� *13�ZLWKLQ\RXWK�DJH�LQWHUYDOV�>���@��>����@� DQG�>�����@� 7KH�WKLUG�LQWHUYDO�FRYHUV�WKH�PRPHQW�RI�ODERUPDUNHW� HQWU\� RI� PRVW� LQGLYLGXDOV�� VR� WKH� DVVRFLDWHG� SDUDPHWHU�D� FDSWXUHV� WKH� ORQJ�UXQPRUWDOLW\�HIIHFW�RI�PDFUR�HFRQRPLF�FRQGLWLRQV�DW�WKH�PRPHQW�RI�ODERU�PDUNHW�HQWU\�7KH� IXQFWLRQ� \� FDSWXUHV� WKH� PRUWDOLW\� HIIHFWV� RI� DOO� QDWLRQ�ZLGH� FKDQJHV� LQFRQWHPSRUDQHRXV� FRQGLWLRQV� WKDW� DUH� QRW� LQFOXGHG� LQ�]�W��� 7KH� REVHUYDWLRQ�ZLQGRZ� FRYHUVDOPRVW�����\HDUV��DQG�RYHU�WKHVH�\HDUV�WKH�VRFLHW\�KDV�PDGH�D�GUDPDWLF�WUDQVIRUPDWLRQ�IURP�DSULPDULO\� DJULFXOWXUDO� VRFLHW\� WR� D� PRGHUQ� LQGXVWULDOL]HG� VRFLHW\�� 7KH� HSLGHPLRORJLFDOOLWHUDWXUH� VXJJHVWV� WKDW� PRUWDOLW\� FKDQJHV� LQ� 7KH� 1HWKHUODQGV� LQ� WKLV� WLPH� VSDQ� KDYH� EHHQDIIHFWHG�E\�FKDQJHV�LQ�FOLPDWH��GLUHFWO\�DV�ZHOO�DV�E\�ZD\�RI�DJULFXOWXUDO�SURGXFWLRQ��� IRRGDYDLODELOLW\�� WKH� GLVVHPLQDWLRQ� RI� QXWULWLRQDO�� K\JLHQLF�� DQG�PHGLFDO� NQRZOHGJH� DPRQJ� WKH
� 2QH� FRXOG� LQFOXGH� WKH� HSLGHPLFV� DQG� ZDU� GXPPLHV� LQWR� ]�W�W��� )RU� H[DPSOH�� KDYLQJVXUYLYHG� DQ� LQIHFWLRXV� GLVHDVH�PD\� DIIHFW� VXEVHTXHQW� SK\VLFDO� ZHOO�EHLQJ�� ZKLOH� UHODWLYHO\KHDOWK\�LQGLYLGXDOV�ZLOO�EH�RYHUUHSUHVHQWHG DPRQJ�WKH�VXUYLYRUV�RI�DQ�HSLGHPLF�
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SRSXODWLRQ��DQG�WKH�LQFUHDVH�RI� LQIHFWLRXV�GLVHDVHV�DQG�SXEOLF�KHDOWK�SURYLVLRQV� OLNH�VHZDJHDQG�ZDWHU�VXSSO\��'H�6ZDDQ��������:ROOHVZLQNHO�9DQ�GHQ�%RVFK�HW�DO����������0RVW�OLNHO\�WKHVH�HIIHFWV�DUH�QRW�DOO�FDSWXUHG�E\�]�W���:H�WKHUHIRUH�LQFOXGH�DQ�DGGLWLYH�IOH[LEOH�IXQFWLRQ�RIFDOHQGDU�WLPH�WR�WKH�ORJ�LQGLYLGXDO�PRUWDOLW\�UDWH�ORJ�T� 6LQFH ]�W��LV��DOPRVW��FRQWLQXRXV��LW�LVXVHIXO�WKDW�\� LV�FRQWLQXRXV�DV�ZHOO��,Q�SDUWLFXODU��ZH�WDNH�ORJ�\� WR�EH�WKH�VXP�RI�&KHE\VKHYSRO\QRPLDOV� RI� WKH� VHFRQG� NLQG� LQ� W�� ZLWK� XQNQRZQ� FRHIILFLHQWV�� 7KLV� VSHFLILFDWLRQ� LVIOH[LEOH� DQG� FRQFLVH� LQ� WKDW� WKH� QXPEHU� RI� XQNQRZQ� SDUDPHWHUV� HTXDOV� WKH� KLJKHVW� RUGHUDPRQJ� WKH� SRO\QRPLDOV�� 1RWH� WKDW� WKH� HSLGHPLFV� DQG� ZDU� HIIHFWV� DUH� LGHQWLILHG� IURP�\�EHFDXVH� WKH� IRUPHU� DUH� GLVFUHWH� LQ�W ZKHUHDV� WKH� ODWWHU� LV� FRQWLQXRXV� LQ�W�� 7KH� HVWLPDWHGIXQFWLRQ \�� PD\� FDSWXUH� D� ZLGH� UDQJH� RI� XQNQRZQ� HIIHFWV�� ZKLFK� PDNHV� LW� GLIILFXOW� WRLQWHUSUHW��,Q�WKLV�VHQVH�LWV�SDUDPHWHUV�DUH�QXLVDQFH�SDUDPHWHUV�:H�QRZ�WXUQ�WR�WKH�LQWHUDFWLRQ�WHUPV�EHWZHHQ�WKH�GHWHUPLQDQWV�DW�WKH�ULJKW�KDQG�VLGHRI� HTXDWLRQ� ���� WKDW�ZH�DGG� WR� WKDW� ULJKW�KDQG� VLGH�� ,QWHUDFWLRQV� EHWZHHQ�W DQG�]�W� DULVH� LIYXOQHUDEOH�DJH�FDWHJRULHV��OLNH�EDELHV�DQG�WKH�HOGHUO\��VXIIHU�GLVSURSRUWLRQDOO\�IURP�OLYLQJ�LQEDG� HFRQRPLF� FRQGLWLRQV�� )RU� RWKHU� DJH� FDWHJRULHV� WKH\� PD\� MXVW� OHDG� WR� WHPSRUDU\� EDGKHDOWK�� EXW� IRU� EDELHV� DQG� WKH� HOGHUO\� WKH\� PD\� GLUHFWO\� OHDG� WR� KLJKHU� PRUWDOLW\� UDWHV�&RQYHUVHO\�� LPSURYHPHQWV� LQ�SXEOLF�KHDOWK�PD\�EH�SDUWLFXODUO\�EHQHILFLDO� WR�EDELHV�DQG� WKHHOGHUO\� �VHH� H�J��&XWOHU� DQG�0HDUD�� ������� 6LPLODUO\�� LW� LV� FRQFHLYDEOH� WKDW� FHUWDLQ� W\SHV� RILQGLYLGXDOV��FKDUDFWHUL]HG�E\�FHUWDLQ�YDOXHV�RI�[��VXIIHU�GLVSURSRUWLRQDOO\�IURP�EDG�HFRQRPLFFRQGLWLRQV��7KLV�OHDGV�WR�LQWHUDFWLRQV�EHWZHHQ�[�DQG�]�W��,QWHUDFWLRQV� EHWZHHQ� W� DQG� ]�W�W�� DULVH LI� WKH� PRUWDOLW\� HIIHFW� RI� EDG� HFRQRPLFFRQGLWLRQV� GXULQJ� SUHJQDQF\� RI� WKH� PRWKHU� DQG� FKLOGKRRG� YDULHV� GXULQJ� OLIHWLPH� �KROGLQJHYHU\WKLQJ�HOVH�FRQVWDQW���%\�QRZ�WKHUH�LV�VXEVWDQWLDO�PHGLFDO�DQG�HSLGHPLRORJLFDO�HYLGHQFHWKDW�PDOQXWULWLRQ�RI�WKH�PRWKHU�GXULQJ�SUHJQDQF\�OHDGV�KHU�FKLOG�WR�KDYH�D�SDUWLFXODUO\�KLJKLQFLGHQFH�RI�KHDOWK�SUREOHPV�DW�DJHV�RYHU�����VHH�H�J��.RXSLORYi��������6RPH�FRPPHQWV�DUH� LQ�RUGHU�FRQFHUQLQJ�RXU�PRGHOLQJ�VWUDWHJ\��)LUVW�� HIIHFWV�RI�SHUFDSLWD�*13�RQ�PRUWDOLW\�VKRXOG�QRW�EH�LQWHUSUHWHG�DV��DYHUDJH��LQGLYLGXDO�LQFRPH�HODVWLFLWLHV�

� 6XFK�SRO\QRPLDOV�DUH�PXWXDOO\�RUWKRJRQDO�LQ�WKH�REVHUYDWLRQ�ZLQGRZ��HQVXULQJ�DEVHQFH�RIPXOWLFROOLQHDULW\��6HH�$EUDPRZLW]�DQG�6WHJXQ���������IRU�GHWDLOV��DQG�$EEULQJ��9DQ�GHQ�%HUJDQG�9DQ�2XUV��������IRU�DQ�DSSOLFDWLRQ�LQ�GXUDWLRQ�DQDO\VLV�
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*13� LV� FRUUHODWHG� ZLWK� WKH� OHYHOV� RI� WHFKQRORJ\� DQG� SXEOLF� KHDOWK� H[SHQGLWXUH�� 7R� VRPHH[WHQW��WKH�HVWLPDWHG�*13�HIIHFWV�ZLOO�UHIOHFW�WKH�HIIHFWV�RI�FKDQJHV�LQ�WKRVH�FRQGLWLRQV��6HFRQGO\�� WKH�PRGHO�� LQFOXGLQJ� WKH� LQWHUDFWLRQ� HIIHFWV�� LV� HFRQRPHWULFDOO\� LGHQWLILHG�$V�LV�ZHOO�NQRZQ��PRGHOV�ZLWK�DGGLWLYH�DJH��FRKRUW��DQG�WLPH�HIIHFWV�DUH�XQLGHQWLILHG�EHFDXVH\HDU�RI�ELUWK�SOXV�DJH�HTXDOV�FDOHQGDU�WLPH��VHH�$EEULQJ��9DQ�GHQ�%HUJ�DQG�9DQ�2XUV������IRU�DQ�DQDO\VLV�LQ�GXUDWLRQ�PRGHOV���6XSSRVH�WKDW�ERWK�\� DQG�\� DUH�SLHFHZLVH�FRQVWDQW�ZLWKVWHS� VL]H� HTXDO� WR� RQH� \HDU� �L�H��� VXSSRVH� WKH\� FDQ� EH� UHSUHVHQWHG� E\� \HDUO\� DJH� DQG� WLPHGXPPLHV��� ,I� WKH� HIIHFW� RI� PDFUR�HFRQRPLF� FRQGLWLRQV� DW� ELUWK�D�c]�W�W� ZRXOG� DOVR� EHUHSODFHG�E\�DQQXDO�FRKRUW�GXPPLHV� WKHQ� WKH�PRGHO�ZRXOG�QRW�EH� LGHQWLILHG��7KXV�� IURP�DQHFRQRPHWULF�SRLQW�RI�YLHZ�� LGHQWLILFDWLRQ� LV�HVWDEOLVKHG�E\� UHSODFLQJ�FRKRUW�GXPPLHV�E\�DQXQNQRZQ�OLQHDU�IXQFWLRQ�RI�DQ�REVHUYDEOH��2I�FRXUVH��LQ�RXU�VHWWLQJ�WKLV�LV�QRW�SUREOHPDWLF��DVZH�DUH�SUHFLVHO\� LQWHUHVWHG� LQ� WKH� FDXVDO� HIIHFW�RI�PDFUR�HFRQRPLF�FRQGLWLRQV�RQ�PRUWDOLW\�DQG� QRW� LQ� D� PHFKDQLF� GHFRPSRVLWLRQ� RI� PRUWDOLW\� YDULDWLRQ� LQWR� DJH�� WLPH�� DQG� FRKRUWHIIHFWV������
�����8QREVHUYHG�KHWHURJHQHLW\
$V� LV� ZHOO� NQRZQ�� LJQRULQJ� XQREVHUYHG� KHWHURJHQHLW\� RI� PRUWDOLW\� GHWHUPLQDQWV� DFURVVLQGLYLGXDOV�PD\� UHVXOW� LQ� ELDVHG� HVWLPDWHV� RI� WKH� GXUDWLRQ�PRGHO� SDUDPHWHUV� �VHH�9DQ� GHQ%HUJ�� ������ IRU� DQ�RYHUYLHZ�� DOWKRXJK� WKH� SUREOHP� LV� OHVV� VHYHUH� LQ� WKH� YLUWXDO� DEVHQFH� RIULJKW�FHQVRULQJ��DV�LQ�RXU�FDVH��3URSRUWLRQDO�+D]DUG�PRGHOV��VSHFLI\LQJ�ORJ�T WR�EH�DGGLWLYH�LQWKH�HODSVHG�GXUDWLRQ�W DQG�WKH�H[SODQDWRU\�YDULDEOHV��FDQ�EH�H[WHQGHG�WR�DOORZ�IRU�DQ�DGGLWLYHXQREVHUYHG� KHWHURJHQHLW\� WHUP� LQ� ORJ� T�� OHDGLQJ� WR� 0L[HG� 3URSRUWLRQDO� +D]DUG� �03+�PRGHOV�WKDW�DUH�VWLOO�LGHQWLILHG��+RZHYHU��LQ�SUDFWLFH�WKH�HVWLPDWHV�RI�03+�PRGHO�SDUDPHWHUVDUH�VHQVLWLYH�WR�DUELWUDU\�IXQFWLRQDO�IRUP�DVVXPSWLRQV��0RUHRYHU��DV�VKRZQ�E\�9DQ�GHQ�%HUJ
� 6HH�DOVR�3ULWFKHWW�DQG�6XPPHUV��������IRU�D�GLVFXVVLRQ�RQ�WKLV��� 7KLV� LV� DQDORJRXV� WR� WKH� DQDO\VLV� RI� FRKRUW� VL]H� HIIHFWV� RQ� ZDJHV�� VHH� H�J��0DFXQRYLFK��������� 2XU� GDWD� FDQ� EH� DJJUHJDWHG� RYHU� LQGLYLGXDOV� DQG� XVHG� IRU� QRQSDUDPHWULF� HVWLPDWLRQ� RIDJHuFRKRUW�VSHFLILF�PRUWDOLW\�UDWHV��7KHVH�FDQ�VXEVHTXHQWO\�EH�UHJUHVVHG�RQ�DJH��FRKRUW��DQGWLPH�GHSHQGHQW�DJJUHJDWH�LQGLFDWRUV��DOORZLQJ�IRU�DJH�DQG�FRKRUW�IL[HG�HIIHFWV��VLPLODU�WR�WKHDQDO\VHV� RI� /LFKWHQEHUJ�� ��������&XWOHU� DQG�0HDUD� ������� DQG�'HDWRQ� DQG� 3D[VRQ� �������7KLV�ZRXOG� HQWDLO� WKH� ORVV�RI� WKH� LQIRUPDWLRQ�RQ�YDULDWLRQ� DFURVV� LQGLYLGXDOV��0RUHRYHU�� DV
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�������� WKH� XQREVHUYHG� KHWHURJHQHLW\� GLVWULEXWLRQ� LV� LGHQWLILHG� IURP� LQWHUDFWLRQ� HIIHFWVEHWZHHQ�W DQG�[ LQ�WKH�REVHUYHG�ORJ�KD]DUG��VR�LGHQWLILFDWLRQ�UHVWV�RQ�WKH�DVVXPHG�DEVHQFH�RILQWHUDFWLRQ�WHUPV�LQ�WKH�LQGLYLGXDO�ORJ�KD]DUG��(VWLPDWLRQ�RI�PRGHOV�ZLWK�LQWHUDFWLRQ�WHUPV�DWWKH� LQGLYLGXDO� OHYHO� DQG XQREVHUYHG� KHWHURJHQHLW\� VKRXOG� WKHUHIRUH� EH� SHUIRUPHG� ZLWKFDXWLRQ��2Q�WKH�RWKHU�KDQG��LW�VKRXOG�EH�QRWHG�WKDW�PRVW�LGHQWLILFDWLRQ�UHVXOWV�DVVXPH�DEVHQFHRI� WLPH�YDU\LQJ� H[SODQDWRU\� YDULDEOHV� �OLNH� RXU� ]�W��� DOWKRXJK� WKHVH� PD\� FRQYH\� XVHIXODGGLWLRQDO�LQIRUPDWLRQ�8QREVHUYHG� KHWHURJHQHLW\� SRVHV� DQ� DGGLWLRQDO� SUREOHP� LQ� GXUDWLRQ� DQDO\VLV� LI� WKHFXUUHQW�LQGLYLGXDO�KD]DUG�UDWH�LV�DOORZHG�WR�GHSHQG�RQ�WKH�YDOXH�RI�DQ�H[SODQDWRU\�YDULDEOH�DWD�SRLQW�RI�WLPH�LQ�WKH�SDVW�EXW�DIWHU�WKH�EHJLQQLQJ�RI�WKH�VSHOO��OLNH��LQ�RXU�FDVH��WKH�YDOXH�RI]��W�W�W���]��W�W�W��DQG ]��W�W�W����7KLV�LV�PRVW�HDVLO\�H[SODLQHG�E\�ZD\�RI�DQ�H[DPSOH��VHH�H�J�9DXSHO�DQG�<DVKLQ���������6XSSRVH�WKDW�*13�KDV�D�VWURQJ�LQVWDQWDQHRXV�HIIHFW�RQ�PRUWDOLW\EHWZHHQ�DJHV���DQG���EXW�WKDW�*13�EHWZHHQ�WKHVH�DJHV�KDV�QR�HIIHFW�RQ�PRUWDOLW\�ODWHU�LQ�OLIH�DQG� VXSSRVH� WKDW� LQGLYLGXDOV�GLIIHU� LQ� WHUPV� RI�ZKHWKHU� D� ³KLJK�PRUWDOLW\� JHQH´� LV� SUHVHQW�1RZ�FRQVLGHU�WKH�ELUWK�FRKRUW�RI��VD\��������,I�*13�LV�ORZ�LQ�����������WKHQ�WKH�VXUYLYRUVDIWHU� ����� FRQWDLQ� UHODWLYHO\� PDQ\� LQGLYLGXDOV� ZLWK� WKH� JRRG� JHQH� DQG� ORZ� PRUWDOLW\WKURXJKRXW� WKHLU� VXEVHTXHQW� OLIH�� ,I�XQREVHUYHG�KHWHURJHQHLW\� LV�QRW� WDNHQ� LQWR� DFFRXQW�� EXW*13�EHWZHHQ�DJHV���DQG���LV�LQFOXGHG�DV�DQ�H[SODQDWRU\�YDULDEOH�LQ�WKH�PRUWDOLW\�UDWH�DW�DOODJHV�� WKHQ� WKLV�YDULDEOH�ZLOO�SLFN�XS� WKH�G\QDPLF� VHOHFWLRQ�HIIHFW�GULYHQ�E\� WKH�XQREVHUYHGKHWHURJHQHLW\�� 7KLV� OHDGV� WR� DQ� LQFRUUHFW� FRQFOXVLRQ� FRQFHUQLQJ� WKH� LPSRUWDQFH� RI� PDFUR�HFRQRPLF�FRQGLWLRQV�GXULQJ�FKLOGKRRG� IRU�PRUWDOLW\� ODWHU� LQ� OLIH��+RZHYHU�� DV� LV�FOHDU� IURPWKH� H[DPSOH�� WKH� G\QDPLF� VHOHFWLRQ� HIIHFW� FDQ� EH� H[SHFWHG� WR� JHQHUDWH� D�SRVLWLYH UHODWLRQEHWZHHQ� *13� GXULQJ� FKLOGKRRG� DQG� REVHUYHG� PRUWDOLW\� ODWHU� LQ� OLIH�� ZKHUHDV� LQ� IDFW� WKHHFRQRPLF��HSLGHPLRORJLFDO�DQG�PHGLFDO�UHDVRQLQJ�OHDGV�RQH�WR�H[SHFW�D�QHJDWLYH UHODWLRQ��6R�ZKHQ�XQREVHUYHG�KHWHURJHQHLW\�LV�QRW�WDNHQ�LQWR�DFFRXQW��LW�PD\�FUHDWH�DQ�XSZDUG�ELDV�LQ�WKHHVWLPDWHG�HIIHFW�RI�*13�GXULQJ�FKLOGKRRG�RQ�WKH�PRUWDOLW\�UDWH�ODWHU�LQ�OLIH��,Q�RWKHU�ZRUGV��LIZH�ILQG�D�QHJDWLYH�HIIHFW�ZLWKRXW� WDNLQJ�DFFRXQW�RI�XQREVHUYHG�KHWHURJHQHLW\�� WKHQ� WKH� WUXHHIIHFW�LV�OLNHO\�WR�EH�DW�OHDVW�DV�QHJDWLYH�,Q�WKH�HPSLULFDO�DQDO\VLV�EHORZ�ZH�HVWLPDWH�PRGHOV�ZLWKRXW�XQREVHUYHG�KHWHURJHQHLW\DV�ZHOO�DV�D�PRGHO�LQ�ZKLFK�DQ�XQREVHUYHG�KHWHURJHQHLW\�WHUP�LV�DGGHG�WR�WKH�ULJKW�KDQG�VLGH
LQGLFDWHG� LQ� 6HFWLRQ� ��� LW� FDQQRW� KDQGOH� MRLQW� GHSHQGHQFH� RI� PRUWDOLW\� DQG� HFRQRPLFFRQGLWLRQV�RQ�LGLRV\QFUDWLF�VKRFNV�
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RI� VSHFLILFDWLRQ� ���� IRU� WKH� ORJ� LQGLYLGXDO� PRUWDOLW\� UDWH� :H� DVVXPH� WKDW� WKLV� WHUP� KDV� DIOH[LEOH� GLVFUHWH� PDVV�SRLQW� GLVWULEXWLRQ�� LQ� WKH� SRSXODWLRQ� RI� QHZERUQV�� ,Q� 6HFWLRQ� �� ZHRXWOLQH� KRZ� DGGLWLRQDO� GDWD� FRXOG� EH� RI� KHOS� WR� HVWLPDWH� PRUH� JHQHUDO� PRGHOV� ZLWKXQREVHUYHG�KHWHURJHQHLW\�)RU� DOO� PRGHO� VSHFLILFDWLRQV�� WKH� OLNHOLKRRG� IXQFWLRQ� LV� UHDGLO\� GHULYHG� �VHH� H�J�/DQFDVWHU�� ������� 7KH� OLIHWLPH� GXUDWLRQV� WKDW� DUH� ULJKW�FHQVRUHG� �UHFDOO� 6XEVHFWLRQ� ����� DUHWUHDWHG�DV�LQGHSHQGHQWO\�ULJKW�FHQVRUHG�REVHUYDWLRQV��� :H�HVWLPDWH�WKH�PRGHOV�ZLWK�*$866PD[LPXP�OLNHOLKRRG�URXWLQHV�
�� (VWLPDWLRQ�UHVXOWV
�����3DUDPHWHU�HVWLPDWHV
7DEOH���SUHVHQWV�WKH�HVWLPDWLRQ�UHVXOWV�IRU�WKH�PRGHO�VSHFLILFDWLRQ�����LQFOXGLQJ�LQWHUDFWLRQVEHWZHHQ�W DQG�]�W�� 7KH�HVWLPDWHV�FRQFHUQ�WKH�PRUWDOLW\�UDWH��VR�D�SRVLWLYH�YDOXH�LV�DVVRFLDWHGZLWK� D� VKRUW� OLIHWLPH�� )RU� WKH� DJH� GHSHQGHQFH� IXQFWLRQ \� ZH� UHSRUW� WKH� ORJ� YDOXH�� 7KHOLIHWLPH�WLPH�XQLW�LV���\HDU��EXW�UHFDOO�WKDW�OLIHWLPHV�DUH�UHFRUGHG�LQ�������\HDUV��)HPDOHV�� LQGLYLGXDOV� IURP� D� KLJKHU� VRFLDO� FODVV�� DQG� LQGLYLGXDOV� ZKRVH� IDWKHU� ZDVOLWHUDWH�KDYH�ORZHU�PRUWDOLW\�UDWHV�WKDQ�WKHLU�FRXQWHUSDUWV��7KH�ILQGLQJ�ZLWK�UHVSHFW�WR�VRFLDOFODVV�LV�FRQVLVWHQW�ZLWK�WKH�ODUJH�OLWHUDWXUH�RQ�WKH�KHDOWK�LQFRPH�JUDGLHQW��7KH�HIIHFW�RI�EHLQJERUQ� RXW� RI� ZHGORFN� LV� H[WUHPHO\� ODUJH�� 7KH� ODWWHU� LV� LQ� OLQH� ZLWK� WKH� OLWHUDWXUH� RQ� LQIDQWPRUWDOLW\��VHH�6XEVHFWLRQ������:H�QRZ�WXUQ�WR�WKH�HIIHFWV�RI�PDFUR�HFRQRPLF�FRQGLWLRQV��+HUH�ZH�IRFXV�RQ�WKH�UDZHVWLPDWHV�� ZKHUHDV� LQ� 6XEVHFWLRQ� ���� ZH� DVVHVV� WKH� TXDQWLWDWLYH� LPSRUWDQFH� RI� WKHVHGHWHUPLQDQWV�LQ�GHWDLO��DQG�LQ�6HFWLRQ���ZH�GLVFXVV�WKH�SROLF\�LPSOLFDWLRQV��7KH�PRVW�VWULNLQJUHVXOW�LV�WKDW�WKH�*13�YDOXH�GXULQJ�HDUO\�FKLOGKRRG�KDV�D�VLJQLILFDQWO\�QHJDWLYH�HIIHFW�RQ�WKH
�� 7KH�GLVFUHWH�GLVWULEXWLRQ�LV�FRPSXWDWLRQDOO\�FRQYHQLHQW�DQG��ZLWK�DQ�XQVSHFLILHG�QXPEHU�RISRLQWV�RI�VXSSRUW��GRHV�QRW�LPSRVH�VWURQJ�IXQFWLRQDO�IRUP�UHVWULFWLRQV��� 7KH�LQGHSHQGHQFH�DVVXPSWLRQ�FDQ�RI�FRXUVH�EH�FULWLFL]HG��EXW� WKH�GDWD�SUHFOXGH�D� IXUWKHUDQDO\VLV��7KLV�DOVR�DSSOLHV�WR�WKH�DVVXPSWLRQ�WKDW�LQGLYLGXDOV�ZLWK�ULJKW�FHQVRUHG�GXUDWLRQV�DW]HUR� �VHH� 6XEVHFWLRQ� ����� DUH� D� UDQGRP� VXEVHW�� 7KH� ODWWHU� DVVXPSWLRQ� LV� SDUWLFXODUO\SUREOHPDWLF�IRU�LQGLYLGXDOV�ERUQ�FORVH�WR�WKH�HQG�RI�WKH�REVHUYDWLRQ�ZLQGRZ�
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PRUWDOLW\� UDWH� WKURXJKRXW� OLIH�� ,Q� RWKHU� ZRUGV�� PDFUR�HFRQRPLF� FRQGLWLRQV� GXULQJ� HDUO\FKLOGKRRG� KDYH� ORQJ� ODVWLQJ� HIIHFWV� RQ� PRUWDOLW\� ODWHU� LQ� OLIH�� 7KH� HDUO\� FKLOGKRRG� SHULRGFRYHUV� LPSRUWDQW� SK\VLFDO� DQG�PHQWDO� GHYHORSPHQW� VWDJHV� RI� WKH� FKLOG�� 7KH� DYDLODELOLW\� RIKHDOWK�IDFLOLWLHV��JRRG�OLYLQJ�FRQGLWLRQV��DQG�VXIILFLHQW�QXWULWLRQ�FDQ�KDYH�ODUJH�HIIHFWV�RQ�WKHVXFFHVV�RI�WKLV�GHYHORSPHQW��ZLWK�ORQJ�UXQ�LPSOLFDWLRQV�IRU�PRUWDOLW\��7KH�HIIHFW�RI�*13�DWELUWK�LV�LQVLJQLILFDQW��7KLV�VKRXOG�QRW�EH�WDNHQ�DV�HYLGHQFH�WKDW�HFRQRPLF�FRQGLWLRQV�DURXQGWKH�GDWH�RI�ELUWK�DUH�LUUHOHYDQW�LQ�WKH�ORQJ�UXQ��/RQJ�UXQ�HIIHFWV�RI�LQGLYLGXDO�VRFLR�HFRQRPLFFRQGLWLRQV�DW�ELUWK�PD\�VLPSO\�GRPLQDWH�WKH�ORQJ�UXQ�HIIHFWV�RI�PDFUR�HFRQRPLF�FRQGLWLRQVDW�ELUWK�EHFDXVH�DURXQG�ELUWK�WKH�QXWULHQWV�DUH�WDNHQ�IURP�WKH�PRWKHU�ZKHUHDV�EHWZHHQ�DJHV����� WKH\� DUH� WDNHQ� GLUHFWO\� IURP� WKH� IRRG� EURXJKW� LQWR� WKH� KRXVHKROG�� 1RWH� WKDW� XQREVHUYHGKHWHURJHQHLW\�FDQQRW�H[SODLQ�WKH�HVWLPDWHG�ORQJ�UXQ�HIIHFWV��EHFDXVH��IURP�6XEVHFWLRQ������LWZRXOG�JLYH�D�SRVLWLYH�HIIHFW�RI�*13�GXULQJ�HDUO\�FKLOGKRRG�RQ�WKH�PRUWDOLW\�UDWH�ODWHU�LQ�OLIH�:H� VXEVHTXHQWO\� HVWLPDWH� D� PRGHO� LQ� ZKLFK� WKH� HIIHFWV� RI� *13� HDUO\� LQ� OLIH� DUHDOORZHG�WR�YDU\�ZLWK�WKH�DJH�RI�WKH�LQGLYLGXDO��6SHFLILFDOO\��ZH�LQWHUDFW�WKH�DYHUDJH�RI�*13�DWDJHV�����ZLWK�DQ�LQGLFDWRU�RI�ZKHWKHU�DJH�H[FHHGV�����7KH�FRUUHVSRQGLQJ�HVWLPDWH�LV�HTXDO�WR������ �VWDQGDUG� HUURU� ������ W�YDOXH� ������ (YLGHQWO\�� EDG� PDFUR�HFRQRPLF� FRQGLWLRQV� GXULQJFKLOGKRRG�KDYH�D�SDUWLFXODUO\�VWURQJ�HIIHFW�RQ�PRUWDOLW\�DW�KLJKHU�DJHV��7KLV�LV�LQ�OLQH�ZLWK�WKHUHFHQW�PHGLFDO�OLWHUDWXUH�PHQWLRQHG�LQ�6XEVHFWLRQ�����7KH�*13�YDOXH�GXULQJ�WKH�SHULRG�LQ�ZKLFK�LQGLYLGXDOV�W\SLFDOO\�HQWHU�WKH�ODERU�PDUNHW�DJH��������LV�QRW�RI�LQIOXHQFH�IRU�ODWHU�PRUWDOLW\��7KH�HIIHFW�RI�WKH�VKDUH�RI�WKH�DJULFXOWXUDOVHFWRU� LQ� *13� KDV� D� SRVLWLYH� FRHIILFLHQW�� LPSO\LQJ� WKDW� LQGXVWULDOL]DWLRQ� KDV� RQ� DYHUDJHUHGXFHG�PRUWDOLW\�ULVNV�7KH� HVWLPDWHG� LQVWDQWDQHRXV� HIIHFW� RI� *13� LV� DOVR� VWURQJ�� 7KH� FRUUHVSRQGLQJFRHIILFLHQWV�DUH�DOO�QHJDWLYH�DQG�PRVWO\�VLJQLILFDQW��LPSO\LQJ�WKDW�PRUWDOLW\�UDWHV�DUH�ORZHU�LQSHULRGV�RI�KLJK�SURGXFWLRQ��7KH�VL]H�RI�WKH�LQVWDQWDQHRXV�HIIHFW�YDULHV�ZLWK�DJH��$�OLNHOLKRRGUDWLR�WHVW�RI�WKH�UHVWULFWLRQ�WKDW�WKH�HIIHFW�RI�FRQWHPSRUDQHRXV�*13�LV�DJH�LQGHSHQGHQW�UHVXOWVLQ� UHMHFWLRQ��� 7KH�HVWLPDWHG�HIIHFW� LV�YHU\� ODUJH�DQG�VLJQLILFDQW� IRU�FKLOGUHQ�EHORZ����� ,W� LVDOVR�ODUJH�DQG�VLJQLILFDQW�IRU�LQGLYLGXDOV�DJHG�EHWZHHQ����DQG�����)RU� WKRVH�DJHG�DERYH���WKH�HVWLPDWHG�HIIHFW� LV�PXFK�VPDOOHU��(YHQ� IRU� WKRVH� DJHG�DERYH����� WKH� HVWLPDWHG�HIIHFW� LV
�� (VWLPDWHV�RI� WKH� UHVWULFWHG�PRGHO�DUH� LQ�7DEOH����7KHUH�DUH��� UHVWULFWLRQV��7KH�FKL�VTXDUHVWDWLVWLF� HTXDOV� ������ZKLFK� E\� IDU� H[FHHGV� WKH� ���� FULWLFDO� YDOXH� RI� ������ ,Q� WKH� UHVWULFWHG
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VPDOOHU� WKDQ�IRU� WKRVH�DJHG�EHWZHHQ����DQG�����DOWKRXJK� LW� LV�KLJKO\�VLJQLILFDQW��$FURVV�DOODJHV��WKH�HIIHFW�LV�VWURQJHVW�IRU�WKH�DJHV������5HFDOO�WKDW�ZH�DOVR�IRXQG�WKDW�WKH�*13�LQ�WKLVDJH�LQWHUYDO�KDV�WKH�VWURQJHVW� ORQJ�UXQ�HIIHFW�RQ�PRUWDOLW\� ODWHU� LQ� OLIH��6R��PDFUR�HFRQRPLFFRQGLWLRQV� EHWZHHQ� DJH� �� DQG� �� KDYH� WKH� VWURQJHVW� LQVWDQWDQHRXV� HIIHFW� DV� ZHOO� DV� WKHVWURQJHVW�ORQJ�UXQ�HIIHFW�RQ�PRUWDOLW\��$OVR��OLNH�LQ�WKH�FDVH�RI�WKH�ORQJ�UXQ�HIIHFWV��WKH�IDFWWKDW� WKH� LQVWDQWDQHRXV�PDFUR�HFRQRPLF� HIIHFW� LV� VPDOOHU� IRU� EDELHV� LV� SUREDEO\� EHFDXVH� WKHKHDOWK�RI�EDELHV�SULPDULO\�GHSHQGV�RQ�WKH�KHDOWK�RI�WKH�PRWKHU�7KH�ILQGLQJV�ZLWK�UHVSHFW�WR�WKH�LQVWDQWDQHRXV�HIIHFWV�RI�WKH�*13�DUH�LQ�OLQH�ZLWK�WKHOLWHUDWXUH��)RU�H[DPSOH��3ULWFKHWW�DQG�6XPPHUV��������ILQG�SRVLWLYH�HIIHFWV�RI�*13�RQ�LQIDQWPRUWDOLW\�LQ�GHYHORSLQJ�FRXQWULHV��7KH�ILQGLQJV�DUH�QRW�QHFHVVDULO\�DW�RGGV�ZLWK�5XKP��������ZKR� UHSRUWV� KLJKHU�PRUWDOLW\� UDWHV� LQ� SHULRGV� RI� HFRQRPLF� H[SDQVLRQ� DQG� DWWULEXWHV� WKLV� WRZRUN�UHODWHG�VWUHVV��ZRUN� LQMXULHV�� DQG�RSSRUWXQLW\�FRVWV�RI�KHDOWK� HQKDQFLQJ� DFWLYLWLHV��+LVGDWD�DUH�IURP�WKH�ODWH���WK FHQWXU\��DQG�WKH�XQGHUO\LQJ�H[SODQDWLRQV�PD\�EH� OHVV� UHOHYDQW� LQWKH� ��WK FHQWXU\�� ZKHUH� EHLQJ� RXW� RI� ZRUN� FRXOG� OHDG� WR� VWDUYDWLRQ�� +RZHYHU�� ZKHQ� ZHLQWHUDFW�FRQWHPSRUDQHRXV�*13�ZLWK�D���WK FHQWXU\�GXPP\�WKHQ�WKH�HVWLPDWHV�VKRZ�DEVHQFHRI�GLIIHUHQWLDO�HIIHFWV�RI�*13��1RWH�DOVR� WKDW�5XKP��������FRQVLGHUV�DGXOW� LQGLYLGXDOV��:HILQG�WKDW� WKH�HIIHFWV�DUH�VWURQJHVW� IRU�FKLOGUHQ��DQG� LQ� IDFW�RXU�HVWLPDWH� IRU� LQGLYLGXDOV�DJHGEHWZHHQ� ��� DQG� ��� LV� LQVLJQLILFDQWO\� GLIIHUHQW� IURP� ]HUR�� 2I� FRXUVH�� PRUWDOLW\� GXH� WRLQGLYLGXDO�ODERU�PDUNHW�GHFLVLRQV�GRHV�QRW�DSSO\�WR�FKLOGUHQ�&RQFHUQLQJ�HSLGHPLFV�� WKH�PRGHO�VSHFLILFDWLRQ�RQO\�DOORZV�IRU� WKH�FKROHUD�HSLGHPLFLQ�������WKH�VPDOOSR[�HSLGHPLF�LQ�������DQG�WKH�LQIOXHQ]D�HSLGHPLF�RI�������7KH�HIIHFWV�RIRWKHU�HSLGHPLFV�DUH�LQVLJQLILFDQW�DQG�DUH�RPLWWHG��VHH�6XEVHFWLRQ�����IRU�PRUH�GHWDLOV���7KHLQFOXGHG� HSLGHPLFV� DQG�:RUOG�:DU� ,,� JLYH�� DV� H[SHFWHG�� ULVH� WR� LQFUHDVHG� PRUWDOLW\�� 7KHHIIHFW�RI�:RUOG�:DU�,,�LV�QRW�VLJQLILFDQW��EXW�RQH�KDV�WR�UHDOL]H�WKDW�WKH�:RUOG�:DU�,,�GXPP\DOVR�PHDVXUHV�WKH�HIIHFW�RI�PLVVLQJ�GDWD�GXULQJ�WKDW�SHULRG�7KH�FDOHQGDU�WLPH�IXQFWLRQ�\� FDSWXUHV�DOO�FRQWHPSRUDQHRXV�QDWLRQ�ZLGH�HIIHFWV�WKDWDUH�QRW� LQFOXGHG� LQ�*13�DQG� WKH� VKDUH�RI�DJULFXOWXUDO� SURGXFWLRQ�� ,W� WXUQV�RXW� WKDW� D� IRXUWKRUGHU� SRO\QRPLDO� VXIILFHV� IRU� DQ� DGHTXDWH� ILW� �DGGLWLRQDO� WHUPV� GR� QRW� KDYH� H[SODQDWRU\SRZHU��� 7KH� HVWLPDWHG� SRO\QRPLDO� LV� LQFUHDVLQJ� WKURXJKRXW� WKH� REVHUYDWLRQ� ZLQGRZ�� 7KLVPHDQV�WKDW�GXULQJ�WKH���WK DQG���WK FHQWXU\�WKHUH�ZHUH�PRUWDOLW\�UHGXFLQJ�IDFWRUV�WKDW�FDQ�QRW
PRGHO��*13�DW�ELUWK�KDV�D�VLJQLILFDQW�ORQJ�UXQ�HIIHFW��EXW�WKLV�PHUHO\�FDSWXUHV�WKH�RPLVVLRQ�RIWKH�VWURQJ�LQVWDQWDQHRXV�HIIHFW�RI�*13�DW�ELUWK�RQ�LQIDQW�PRUWDOLW\�
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FDSWXUHG�E\�*13�RU�WKH�VKDUH�RI�DJULFXOWXUDO�SURGXFWLRQ��,W�LV�QRW�GLIILFXOW�WR�VSHFXODWH�DERXWZKDW� WKHVH� IDFWRUV� DUH�� EXW� RI� FRXUVH� WKH� HVWLPDWLRQ� UHVXOWV� GR� QRW� JLYH� D� FRPSHOOLQJLQWHUSUHWDWLRQ��)LQDOO\��WKH�DJH�GHSHQGHQFH�IXQFWLRQ��RU�EDVHOLQH�KD]DUG��\� KDV�WKH�H[SHFWHG8�VKDSHG�IRUP��PHDQLQJ�WKDW�WKH�KD]DUG�UDWHV�DUH�WKH�KLJKHVW�IRU�LQIDQWV�DQG�IRU�WKH�HOGHUO\�7R� LOOXVWUDWH� WKH� HVWLPDWHV��ZH� SORW� WKH�PRUWDOLW\� UDWH� DV� D� IXQFWLRQ� RI� DJH� IRU� WKUHHFRKRUWV�������������DQG��������IRU�PDOHV�DQG�IRU�IHPDOHV��VHH�)LJXUH�����,Q�RXU�FDOFXODWLRQVZH�XVHG�VDPSOH�DYHUDJHV�RI�WKH�LQGLYLGXDO�FKDUDFWHULVWLFV�DQG�WKH�DFWXDO�YDOXHV�RI�WKH�PDFUR�HFRQRPLF�FRQGLWLRQV��)RU�WKH������FRKRUW�ZH�VWRSSHG�WKH�FDOFXODWLRQV�DW�DJH�����$�ILUVW�ORRNDW� WKH� KD]DUG� UDWHV� UHYHDOV� WKH� XVXDO�8�VKDSHG� SDWWHUQ� DQG� WKH� IDFW� WKDW�PRUWDOLW\� UDWHV� IRUZRPHQ�DUH�ORZHU�WKDQ�IRU�PHQ��7KH������FRKRUW�H[SHULHQFHG�D�VPDOOSR[�HSLGHPLF�DW�ELUWK�ZKLFK�H[SODLQV�ZK\�LWV�PRUWDOLW\�UDWH�DW�ELUWK�LV�VR�PXFK�KLJKHU�WKDQ�WKH�FRUUHVSRQGLQJ�UDWH�RIWKH������FRKRUW��7KLV�FDQ�EH�VHHQ�HYHQ�PRUH�FOHDUO\�IURP�WKH�ORZHU�SDQHO�RI�)LJXUH����7KLVORZHU�SDQHO�DOVR�VKRZV� WKDW�� IRU�D�JLYHQ�FRKRUW�� WKHUH�DUH�PDQ\� IOXFWXDWLRQ� LQ� WKH�PRUWDOLW\UDWHV��7KHVH�UHIOHFW�WKH�HIIHFWV�RI�HYHQWV�OLNH�ZDUV��HSLGHPLFV�DQG�FKDQJHV�LQ�PDFUR�HFRQRPLFFRQGLWLRQV��)RU�H[DPSOH��WKH�ODUJH�GLS�DURXQG�WKH�DJHV�������LQ�WKH�PRVW�XSSHU�OLQH�������YV������ UHIOHFWV� WKH�HIIHFW�RI�:RUOG�:DU� ,,� RQ� WKH�PRUWDOLW\� UDWH�RI� WKH������FRKRUW��)RU� WKH�����FRKRUW�WKH�VDPH�HIIHFW�LV�IRXQG�DURXQG�DJHV�������:H� QRZ� WXUQ� WR� HVWLPDWLRQ� UHVXOWV DOORZLQJ� IRU� XQREVHUYHG� KHWHURJHQHLW\�� 7DEOH� �UHSRUWV� HVWLPDWHV� RI� D�PRGHO� LQ� ZKLFK� WKH� XQREVHUYHG� KHWHURJHQHLW\� WHUP�Y� KDV� D� GLVFUHWHGLVWULEXWLRQ�ZLWK�WZR�SRLQWV�RI�VXSSRUW��EHORZ�ZH�FRQVLGHU�PRUH�JHQHUDO�VSHFLILFDWLRQV���)RUFRPSXWDWLRQDO�UHDVRQV�ZH�RPLW� WKH�LQWHUDFWLRQ�WHUPV�EHWZHHQ�W DQG�]�W���7KLV�FRPSOLFDWHV�DFRPSDULVRQ�WR�7DEOH����:H�WKHUHIRUH�DOVR�UHSRUW�WKH�HVWLPDWHV�RI�D�PRGHO�ZLWKRXW�XQREVHUYHGKHWHURJHQHLW\�DQG�ZLWKRXW�WKHVH�LQWHUDFWLRQ�WHUPV� 7KH�UHVXOWV�ZLWK�XQREVHUYHG�KHWHURJHQHLW\DUH�VLPLODU�WR�WKRVH�ZLWKRXW��6LJQ�DQG�VLJQLILFDQFH�RI�WKH�PDLQ�FRHIILFLHQWV�DUH�XQDIIHFWHG��$VXVXDO��DOORZLQJ�IRU�XQREVHUYHG�KHWHURJHQHLW\�FDXVHV�WKH�HVWLPDWHG�DJH�GHSHQGHQFH�WR�EH�OHVVQHJDWLYH�DQG�FRYDULDWH�HIIHFWV�WR�EH�IXUWKHU�DZD\�IURP�]HUR�
�����9DOLGDWLRQ�RI�WKH�UHVXOWV�ZLWK�H[WHUQDO�GDWD�DQG�VHQVLWLYLW\�DQDO\VHV
7KH�GDWD�VRXUFH�ZH�XVH�FRQVWLWXWHV�WKH�RQO\�VRXUFH�RI�PRUWDOLW\�VWDWLVWLFV�DYDLODEOH��VR�D�FURVVYDOLGDWLRQ�ZLWK�RWKHU�GDWD�LV�QRW�SRVVLEOH��+RZHYHU��ZH�PD\�FRPSDUH�WKH�HVWLPDWHG�DYHUDJHOLIHWLPHV� WR� WKRVH� SXEOLVKHG� E\� 6WDWLVWLFV� 1HWKHUODQGV� IRU� WKH� ZKROH� FRXQWU\� VLQFH� ����
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�NHHSLQJ�LQ�PLQG�WKH�FDYHDW�LQ�6XEVHFWLRQ�����RQ�WKH�XVH�RI�DYHUDJHV�DV�ORFDWLRQ�PHDVXUHV�RIOLIHWLPH� GLVWULEXWLRQV��� )LJXUH� �� GHSLFWV� DYHUDJH� OLIHWLPHV� DW� ELUWK� IRU� GLIIHUHQW� ILYH�\HDUFRKRUWV�� IRU�PHQ�DQG�ZRPHQ��7KH�GDUN�EDUV�DUH�EDVHG�RQ�RXU�PRGHO�HVWLPDWHV�ZKHUHDV� WKHEODQN�EDUV�DUH� IURP�6WDWLVWLFV�1HWKHUODQGV��7KH� UHVXOWV�DUH� VWULNLQJO\� VLPLODU��7KLV�FRQILUPVRXU�VWDWHPHQW�LQ�6XEVHFWLRQ�����WKDW�WKH�SURYLQFH�RI�8WUHFKW�LV�TXLWH�UHSUHVHQWDWLYH�RI�WKH�UHVWRI� WKH�1HWKHUODQGV��$OVR��)LJXUH���FDQ�EH� WDNHQ� WR� VXJJHVW� WKDW� WKH� HIIHFW� RI�JHQGHU�RQ� WKHPHDQ�OLIHWLPH�E\�FRKRUW�LV�FRUUHFWO\�PRGHOHG��:H�PDGH�D�VLPLODU�FRPSDULVRQ�IRU�WKH�DYHUDJHUHVLGXDO�OLIHWLPH�DW�DJH�������QDWLRQZLGH�DYDLODEOH�VLQFH��������7KH�UHVXOWV�DUH�DJDLQ�LQ�FORVHDJUHHPHQW�� 7KLV� VXJJHVWV� WKDW� WKH� PRGHOLQJ� RI� PRUWDOLW\� GXULQJ� FKLOGKRRG� E\� FRKRUW� LVFRUUHFW�:H� QRZ� UHSRUW� HVWLPDWLRQ� UHVXOWV� IRU�PRGHOV�ZLWK� DGGLWLRQDO� H[SODQDWRU\� YDULDEOHV�)RU�VDNH�RI�EUHYLW\�ZH�GR�QRW�SUHVHQW�WKH�IXOO�VHWV�RI�UHVXOWV��7KRVH�WKDW�DUH�QRW�PHQWLRQHG�DUHYLUWXDOO\�LGHQWLFDO�WR�WKRVH�UHSRUWHG�LQ�WKH�SUHYLRXV�VXEVHFWLRQ��)LUVW��ZH�HVWLPDWH�PRGHOV�ZLWKLQWHUDFWLRQ�WHUPV�EHWZHHQ�JHQGHU�DQG�DOO�RWKHU�H[SODQDWRU\�YDULDEOHV� OLVWHG� LQ�7DEOH����7KLVDPRXQWV� WR� VHSDUDWH� HVWLPDWLRQ� IRU� PHQ� DQG� ZRPHQ�� 7KH� HVWLPDWHV� RI� WKH� SDUDPHWHUV� RILQWHUHVW�IRU�PHQ�DQG�ZRPHQ�DUH�YHU\�VLPLODU�WR�HDFK�RWKHU�DQG�WR�WKRVH�UHSRUWHG�LQ�7DEOH����DVVKRXOG�EH�H[SHFWHG�IURP�)LJXUH����WKH�HVWLPDWHG�DJH�GHSHQGHQFH�GLIIHUV���7KLV�LV�RI�FRXUVH�LQOLQH� ZLWK� WKH� IDFW� PHQWLRQHG� LQ� WKH� SUHYLRXV� SDUDJUDSK� WKDW� WKH� PRGHO� ZLWKRXW� WKHVHLQWHUDFWLRQ� WHUPV� LV� ZHOO� DEOH� WR� H[SODLQ� DJJUHJDWH� OLIH� H[SHFWDQFLHV� E\� FRKRUW� IRU� ERWKJHQGHUV��1RW�VXUSULVLQJO\��WKH�QXPEHU�RI�VLJQLILFDQW�SDUDPHWHUV�E\�JHQGHU�LV�VPDOOHU�WKDQ�LQ7DEOH����)RU�ZRPHQ��WKH�HIIHFW�RI�WKH�*13�WKDW�SUHYDLOHG�EHWZHHQ�DJH���DQG���LV�ODUJHU�WKDQIRU�PHQ� �±���� YHUVXV� ±�����ZLWK� VWDQGDUG� HUURUV� RI� DURXQG� ������ 7KLV� VXJJHVWV� WKDW�ZRPHQVXIIHU�UHODWLYHO\�KHDYLO\�IURP�DGYHUVH�PDFUR�HFRQRPLF�FRQGLWLRQV�GXULQJ�FKLOGKRRG�:H� DOVR� FRQVLGHUHG� WKH� LQFOXVLRQ� RI� RWKHU� LQGLFDWRUV� RI� FRQWHPSRUDQHRXV� PDFUR�HFRQRPLF� FRQGLWLRQV� LQ� ]�W��� QRWDEO\� WKH� LQWHUHVW� UDWH�� WKH� LQIODWLRQ� UDWH�� DQG� WKH� VKDUH� RIH[SRUWV�LQ�*13��7KHVH�DOO�WXUQ�RXW�WR�EH�LQVLJQLILFDQW�DQG�TXDQWLWDWLYHO\�XQLPSRUWDQW�:H�DOVR�HVWLPDWH�PRGHOV�ZLWK�DGGLWLRQDO�GXPP\�YDULDEOHV�IRU������DQG������LQ�]�W��EHFDXVH� RI� WKH� QDWLRQZLGH� FKROHUD� DQG� VPDOOSR[� HSLGHPLFV� LQ� WKRVH� \HDUV�� EXW� WKHFRUUHVSRQGLQJ� FRHIILFLHQWV� DUH� LQVLJQLILFDQWO\� SRVLWLYH� DQG� YHU\� VPDOO�� VR� WKDW� LW� FDQ� EHFRQFOXGHG�WKDW�WKHVH�HSLGHPLFV�GLG�QRW�KDYH�D�VL]HDEOH�HIIHFW�RQ�PRUWDOLW\�LQ�WKH�SURYLQFH�RI8WUHFKW��:H�VXEVHTXHQWO\� LQYHVWLJDWHG�ZKHWKHU� WKH�HSLGHPLFV�SULPDULO\�DIIHFWHG�FHUWDLQ�DJHJURXSV�� ,W� LV� ZHOO� NQRZQ� WKDW� FKROHUD� DQG� VPDOOSR[� RIWHQ� GLVSURSRUWLRQDOO\� LQIOLFW� VPDOO
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FKLOGUHQ� DQG� HOGHUO\� SHUVRQV�� 7KH� HVWLPDWHG� LQWHUDFWLRQ� HIIHFWV� RI� HSLGHPLFV� DQG� DJHLQGLFDWRUV� DUH� VRPHWLPHV� VL]HDEOH� WKRXJK� DOZD\V� LQVLJQLILFDQW� �QRWH� WKH� VPDOO� QXPEHU� RILQGLYLGXDOV� LQ�D�FHUWDLQ�DJH�FDWHJRU\� LQ�D�FHUWDLQ�HSLGHPLF���)RU�H[DPSOH�� WKH� LQWHUDFWLRQ�RIWKH������VPDOOSR[�HSLGHPLF�DQG� WKH�³DJH�EHORZ��´� LQGLFDWRU�KDV�FRHIILFLHQW������ �VWDQGDUGHUURU��������DQG�WKH�GHDWK�UDWH�IRU�EDELHV�LV���WLPHV�KLJKHU�WKDQ�LQ�DGMDFHQW�\HDUV��+RZHYHU�WKH�RWKHU�HVWLPDWHV�DUH�YLUWXDOO\�WKH�VDPH�DV�LQ�6XEVHFWLRQ�����2WKHU� SRWHQWLDOO\� UHOHYDQW� HYHQWV� DUH� WKH� DEROLWLRQ� RI� FKLOG� ODERU� LQ� ����� DQG� WKHGLVFRYHU\� RI� SHQLFLOOLQ� LQ� ������ +RZHYHU�� LQGLFDWRUV� LQ� ]�W� RI� W������ DQG� W������ DUHLQVLJQLILFDQW� IRU� DOO� DJH� FDWHJRULHV�� 3UHVXPDEO\�� WKH� HIIHFWV� RI� WKHVH� HYHQWV� RQ� PRUWDOLW\WULFNOHG� GRZQ� UDWKHU� VORZO\�� LQ� ZKLFK� FDVH� WKH\� DUH� FDSWXUHG� E\� WKH� HVWLPDWH� RI� WKH�\�IXQFWLRQ��$Q�LQGLFDWRU�IRU�:RUOG�:DU�,�LV�DOVR�LQVLJQLILFDQW�:H�DOVR�HVWLPDWH�PRGHOV�ZLWK�WKH�VHDVRQ�RI�ELUWK�DV�DGGLWLRQDO�[ YDULDEOHV��7KHVH�WXUQRXW�WR�EH�LQVLJQLILFDQW��)RU�VSULQJ��VXPPHU��DQG�IDOO��WKH�HVWLPDWHV�DUH�±������±������DQG������VWDQGDUG�HUURUV��������:H�DOVR�HVWLPDWH�PRGHOV�ZLWK�DGGLWLRQDO�PDFUR�HFRQRPLF�LQGLFDWRUV�DWELUWK� DV� LQGLYLGXDO� H[SODQDWRU\�YDULDEOHV�� QRWDEO\� WKH� UHDO� SULFH� RI�ZKHDW� DQG�PHDW� DQG� WKHDJJUHJDWH�UDWH�RI�FKLOGELUWK��7KHVH�DUH�DOO�VWURQJO\�LQVLJQLILFDQW���,Q� 6XEVHFWLRQ� ���� LW� ZDV� DUJXHG� WKDW� LQGLYLGXDOV� ZLWK� FHUWDLQ�[ YDOXHV� PD\� VXIIHUGLVSURSRUWLRQDOO\� IURP� EDG� FRQWHPSRUDQHRXV� PDFUR�HFRQRPLF� FRQGLWLRQV�� :H� HVWLPDWHPRGHOV�ZLWK� LQWHUDFWLRQV�EHWZHHQ�FRQWHPSRUDQHRXV�*13�RQ� WKH�RQH�KDQG��DQG�VRFLDO� FODVVDQG� OLWHUDF\� VWDWXV�RI� WKH� IDWKHU�RQ� WKH� RWKHU��7KH� LQWHUDFWLRQ� HIIHFWV� DUH� LQVLJQLILFDQW��7KLVLPSOLHV�WKDW�WKH�PRUWDOLW\�RI�LQGLYLGXDOV�IURP�GLIIHUHQW�VRFLDO�FODVVHV�LV�HTXDOO\�UHVSRQVLYH�WREDG�FXUUHQW�PDFUR�HFRQRPLF�FRQGLWLRQV�$V�DUJXHG�LQ�6HFWLRQ����WKH�UHVXOWV�PD\�EH�ELDVHG�E\�WKH�H[FOXVLRQ�RI�LQGLYLGXDOV�IURPWKH�VDPSOH�ZKHQ�WKH\�DUH�VWLOO�DOLYH�LQ������DQG�WKHLU�OLIHWLPH�LV�ULJKW�FHQVRUHG�DW�]HUR��:HLQYHVWLJDWH� WKLV�E\�UH�HVWLPDWLQJ�WKH�PRGHO�ZLWK�D�VDPSOH�LQ�ZKLFK�WKH�ODWHVW�FRKRUW� LV� IXOO\RPLWWHG��7KH�UHVXOWV�DUH�YHU\�VLPLODU�WR�WKRVH�DERYH��7KH�RQO\�QRWLFHDEOH�GLIIHUHQFH�FRQFHUQVWKH�LQWHUDFWLRQ�EHWZHHQ�DYHUDJH�*13�DW�DJHV�����DQG�WKH�LQGLFDWRU�RI�ZKHWKHU�DJH�H[FHHGV����7KH�FRUUHVSRQGLQJ�HVWLPDWH�LV�QRZ�LQVLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�&RQFHUQLQJ�WKH�PRGHOLQJ�RI�XQREVHUYHG�KHWHURJHQHLW\�RQH�PD\�DUJXH�WKDW�D�GLVFUHWHGLVWULEXWLRQ� ZLWK� WZR� SRLQWV� RI� VXSSRUW� LV� UHVWULFWLYH�� :H� WKHUHIRUH� DOVR� HVWLPDWH� PRGHOV
�� 7KH� UHVXOW�RQ� IRRG�SULFHV� LV� LQ� OLQH�ZLWK�%HQJWVVRQ�DQG�/LQGVWU|P��������ZKR� UHSRUW�DQLQVLJQLILFDQW�HIIHFW�RI�WKH�SULFH�RI�U\H�DW�ELUWK��LQ�6ZHGHQ�LQ�����������



��

DOORZLQJ�IRU�DGGLWLRQDO�SRLQWV�RI�VXSSRUW��,Q�FDVH�RI�PRUH�WKDQ�WKUHH�PDVV�SRLQWV�WKH�HVWLPDWHVRI�PDVV� SRLQWV� FRLQFLGH�� ,Q� FDVH� RI� WKUHH�PDVV� SRLQWV� WKH�PDLQ� HVWLPDWLRQ� UHVXOWV� DUH� YHU\VLPLODU�WR�WKRVH�LQ�7DEOH���7R� FRQFOXGH� WKLV� VXEVHFWLRQ�� WKH� PDLQ� UHVXOWV� DUH� TXDOLWDWLYHO\� DQG� TXDQWLWDWLYHO\UREXVW�ZLWK�UHVSHFW�WR�D�YHU\�ZLGH�UDQJH�RI�DVVXPSWLRQV�
�����7KH�TXDQWLWDWLYH�LPSRUWDQFH�IRU�PRUWDOLW\�RI�PDFUR�HFRQRPLF�FRQGLWLRQV�DW�YDULRXVVWDJHV�RI�OLIH
,Q�WKLV�VXEVHFWLRQ�ZH�DVVHVV�WKH�TXDQWLWDWLYH�LPSRUWDQFH�RI�FRQWHPSRUDQHRXV�DQG�SDVW�PDFUR�HFRQRPLF�FRQGLWLRQV�RQ�DJH�VSHFLILF�PRUWDOLW\�UDWHV�DQG�OLIH�H[SHFWDQFLHV��XVLQJ�WKH�QXPEHUVUHSRUWHG�LQ�7DEOH���7KH� HODVWLFLWLHV� RI� WKH� DJH�VSHFLILF� PRUWDOLW\� UDWH� ZLWK� UHVSHFW� WR� FRQWHPSRUDQHRXV*13�DQG�ZLWK�UHVSHFW�WR�*13�GXULQJ�FKLOGKRRG�DUH�VWUDLJKWIRUZDUG�WR�FDOFXODWH��,Q�WKH�EDVLFPRGHO� WKH\� HTXDO� WKH� FRUUHVSRQGLQJ� �DJH� GHSHQGHQW�� FRHIILFLHQW� WLPHV� WKH� FRUUHVSRQGLQJ*13�OHYHO��VR�WKH\�DUH�LQGHSHQGHQW�RI�LQGLYLGXDO�FKDUDFWHULVWLFV�H[FHSW�DJH��7KH�IDFW�WKDW�WKH\DUH�OLQHDU�LQ�WKH�*13�OHYHOV�LV�DQ�DUWLIDFW�RI�WKH�VSHFLILFDWLRQ�RI�WKH�ORJ�LQGLYLGXDO�PRUWDOLW\UDWH�DV�D�OLQHDU�IXQFWLRQ�RI�*13��7KLV�OHDGV�WR�YHU\�ODUJH�HODVWLFLWLHV�IRU�WKH�KLJKHU�DJHV�LQ�WKHODWHVW�FRKRUW��DQG�WKHVH�VKRXOG�REYLRXVO\�QRW�EH�WDNHQ�WRR�VHULRXVO\��VR�ZH�IRFXV�RQ�DYHUDJHVDFURVV�FRKRUWV��0RUHRYHU��QRWH�WKDW�DQ�HODVWLFLW\�FRUUHVSRQGV�WR�D�FKDQJH�RI�WKH�*13�OHYHO�LQD� FHUWDLQ� DJH� �RU� WLPH�� LQWHUYDO�� EXW� WKH� OHQJWK� RI� WKLV� LQWHUYDO� GLIIHUV� DFURVV� GLIIHUHQWHODVWLFLWLHV�� 7KH� HODVWLFLW\� UHODWLQJ�*13� GXULQJ� FKLOGKRRG� WR� WKH�PRUWDOLW\� UDWH� ODWHU� LQ� OLIHFRQFHUQV�D�VLPXOWDQHRXV�FKDQJH�LQ�DOO� \HDUV� LQ� WKH�DJH� LQWHUYDO������)RUPDOO\�� WKH�HODVWLFLW\IRU� D� FRQWHPSRUDQHRXV� FKDQJH� FRQFHUQV� D� FKDQJH� LQ� WKH� FXUUHQW� OHYHO� RQO\�� EXW� LQ� UHDOLW\�EHFDXVH� RI� WKH� FRQWLQXLW\� RI� *13�� DQG� EHFDXVH� WKH� *13� HIIHFW� LV� LGHQWLILHG� IURP� QRQ�H[SHULPHQWDO�GDWD��LW�PDNHV�PRUH�VHQVH�WR�LQWHUSUHW�LW�DV�D�FKDQJH�LQ�D�FHUWDLQ�LQWHUYDO�DURXQGWKH� SRLQW� RI� LQWHUHVW�� ,Q� FDVH� RI� FKLOGUHQ� LW� GRHV� QRW� PDNH� VHQVH� WR� GLVWLQJXLVK� EHWZHHQ� DFRQWHPSRUDQHRXV�HIIHFW�DQG�D� ORQJ�UXQ�HIIHFW��%DVLFDOO\�� WKH�*13�HIIHFW� IRU�FKLOGUHQ� LV� WKHVXP�RI�WKH�FRUUHVSRQGLQJ�HODVWLFLWLHV�.HHSLQJ�WKLV�LQ�PLQG��ZH�ILQG�WKDW�WKH�HODVWLFLW\�RI�WKH�FKLOG�PRUWDOLW\�UDWH�ZLWK�UHVSHFWWR�*13� LV� W\SLFDOO\� YHU\� ODUJH� �DURXQG� ±������ $PRQJ� DGXOWV�� WKH� HODVWLFLW\�ZLWK� UHVSHFW� WR
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*13�LQ�HDUO\�FKLOGKRRG�LV�DOVR�UDWKHU�ODUJH��DURXQG�±������ZKHUHDV�WKH�HODVWLFLW\�ZLWK�UHVSHFWWR�FRQWHPSRUDQHRXV�*13�LV�VPDOO��DURXQG�±�����1RZ�OHW�XV�WXUQ�WR�HIIHFWV�RQ�OLIH�H[SHFWDQFLHV�DW�ELUWK��L�H��RQ�WKH�H[SHFWDWLRQV�RI�WKHOLIHWLPH�GLVWULEXWLRQV�GHVFULEHG�E\�WKH�HVWLPDWHG�PRGHO��$V�ZH�KDYH�VHHQ�LQ�6XEVHFWLRQ�����OLIH� H[SHFWDQFLHV� DW� ELUWK� DUH� QRW� YHU\� UREXVW� DV� ORFDWLRQ�PHDVXUHV� RI� OLIHWLPH� GLVWULEXWLRQ�7KLV� PHDQV� WKDW� OHYHOV� DQG� IOXFWXDWLRQV� LQ� OLIH� H[SHFWDQFLHV� DUH� QRW� YHU\� LQIRUPDWLYH�+RZHYHU�� WKH� HIIHFWV�RI� YDULRXV� FKDQJHV� LQ�*13�RQ� OLIH� H[SHFWDQFLHV� WXUQ� RXW� WR� EH� UDWKHUUREXVW� RYHU� WLPH�� 1RWH� DOVR� WKDW� WKH� YDOXHV� RI� WKH� DERYH�PHQWLRQHG� HODVWLFLWLHV� FDQQRW� EHWUDQVODWHG�HDVLO\�LQWR�YDOXHV�RI�HODVWLFLWLHV�RI�OLIH�H[SHFWDQFLHV��EHFDXVH�RI�WKH�DJH�GHSHQGHQFHRI� WKH� PRUWDOLW\� UDWH��� 7KLV� LV� HYHQ� WUXH� IRU� WKH� HODVWLFLW\� RI� WKH� UHVLGXDO� OLIH� H[SHFWDQF\FRQGLWLRQDO�XSRQ�VXUYLYDO�LQWR�DGXOWKRRG�ZLWK�UHVSHFW�WR�*13�GXULQJ�FKLOGKRRG�,Q�WKH�UHPDLQGHU��ZH�IRFXV�RQ�³DYHUDJH´�LQGLYLGXDOV��GHILQHG�E\�WKH�VDPSOH�DYHUDJHRI� WKH� LQGLYLGXDO� FKDUDFWHULVWLFV� LQ� D� VSHFLILF� FRKRUW�� :H� DOVR� DYHUDJH� RYHU� FRKRUWV�� :HPHUHO\�UHSRUW�URXQGHG�RII�QXPEHUV�6XSSRVH� WKDW�DW�HDFK�SRLQW�RI� WLPH�GXULQJ�D� OLIHWLPH�� WKH�*13�ZRXOG�EH����� ODUJHUWKDQ� LW� ZDV� LQ� UHDOLW\�� 2Q� DYHUDJH�� WKLV� LQFUHDVHV� WKH� OLIH� H[SHFWDQF\� E\� DURXQG� ������� ,Q\HDUV� WKLV� LV�DURXQG���\HDUV��JLYHQ�D�EDVHOLQH�DYHUDJH� OLIH�H[SHFWDQF\�RI����\HDUV��5RXJKO\VSHDNLQJ�� ����� IURP� WKLV� ������ JDLQ� LV� GXH� WR� D� UHGXFWLRQ� LQ� FKLOGKRRG� PRUWDOLW\�� 7KLVFRUUHVSRQGV�WR�DURXQG�����H[WUD�\HDUV�RI�OLIH��$QRWKHU������IURP�WKLV������������\HDUV�H[WUD\HDUV�RI�OLIH��LV�GXH�WR�WKH�ORQJ�UXQ�HIIHFWV�RI�*13�GXULQJ�FKLOGKRRG��)LQDOO\�������IURP�WKLV������ ��� \HDU�� LV� GXH� WR� WKH� HIIHFW� RI� FRQWHPSRUDQHRXV� *13� IRU� DGXOWV�� 7KH� UDQNLQJ� E\LPSRUWDQFH�RI� WKHVH� WKUHH�FRQWULEXWLRQV� LV� LQ�DJUHHPHQW� WR� WKH�UDQNLQJ�RI� WKH�FRUUHVSRQGLQJHODVWLFLWLHV��,QFUHDVHV�LQ�*13�OHDG�SULPDULO\�WR�D�UHGXFWLRQ�LQ�FKLOGKRRG�PRUWDOLW\��6HFRQGO\�LPSURYHG� PDFUR�HFRQRPLF� FRQGLWLRQV� GXULQJ� FKLOGKRRG� KDYH� D� ORQJ� UXQ� HIIHFW� RQ� DGXOWPRUWDOLW\�� 7KLUGO\�� DQG� TXDQWLWDWLYHO\� OHDVW� LPSRUWDQWO\�� LQFUHDVHV� LQ� *13� OHDG� WR� DQLQVWDQWDQHRXV�UHGXFWLRQ�RI�DGXOW�PRUWDOLW\�7KH� GHFRPSRVLWLRQ� UHVXOWV� GHSHQG� VRPHZKDW� RQ� WKH� VHTXHQFH� RI� GHFRPSRVLWLRQ�EHFDXVH� WKH� FRPSRQHQWV� DUH� QRW� DGGLWLYH�� 0RUHRYHU�� LI� RQH� FRQVLGHUV� KHWHURJHQHRXVLQGLYLGXDOV�WKHQ�WKH�DJJUHJDWH�ORQJ�UXQ�HIIHFW�RI�*13�GXULQJ�FKLOGKRRG�LV�VPDOOHU�WKDQ�DERYH�
�� 0RVW�SUREDELOLW\�PDVV�RI� WKH� OLIHWLPH�GLVWULEXWLRQV� LV� FRQFHQWUDWHG� LQ� WZR� VSHFLILF� DUHDV�DURXQG�D�SHDN�DW�]HUR��UHSUHVHQWLQJ�FKLOG�PRUWDOLW\��DQG�DW�D�KXPS�DW�KLJK�DJHV��7KH�SUHFLVHORFDWLRQ�RI�WKH�ODWWHU�KXPS�YDULHV�RYHU�FDOHQGDU�WLPH�
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EHFDXVH�LW�LV�PLWLJDWHG�E\�WKH�VHOHFWLRQ�HIIHFW�RI�*13�GXULQJ�FKLOGKRRG�RQ�WKH�FRPSRVLWLRQ�RIVXUYLYRUV�1RWH� WKDW� WKH� SUHGLFWLRQ� E\� WKH�PRGHO� RI� WKH�PHDQ� HODVWLFLW\� RI� WKH� OLIH� H[SHFWDQF\ZLWK�UHVSHFW�WR�*13�GXULQJ�OLIH��������LV�ODUJHU�WKDQ�H[SHFWHG�IURP�WKH�REVHUYHG�FKDQJHV�RI*13� DQG� OLIH� H[SHFWDQF\� RYHU� WKH� REVHUYDWLRQ� ZLQGRZ�� 7KLV� UHIOHFWV� D� GHILFLHQF\� RI� WKHPRGHO�VSHFLILFDWLRQ��LQ�SDUWLFXODU�WKH�OLQHDU�VSHFLILFDWLRQ�RI�WKH�ORJ�LQGLYLGXDO�PRUWDOLW\�UDWHDV� D� IXQFWLRQ� RI�*13�� )URP� WKLV� SRLQW� RI� YLHZ�� D�PRUH� IOH[LEOH� VSHFLILFDWLRQ� LV�ZDUUDQWHG�UHFDOO�KRZHYHU�WKH�WUDGH�RII�ZLWK�FRPSXWDWLRQDO�UHTXLUHPHQWV��
���&RQFOXVLRQV
2QH�RI�RXU�NH\�ILQGLQJV�LV�WKDW�WKH�HIIHFW�RI�PDFUR�HFRQRPLF�FRQGLWLRQV�GXULQJ�FKLOGKRRG�RQPRUWDOLW\� ODWHU� LQ� OLIH� LV� VWURQJHU� DW� DJHV� DERYH�����6XFK� UHVXOWV� FDQ�RQO\�EH�REWDLQHG� IURPGDWD�ZLWK�REVHUYDWLRQ�ZLQGRZV�RI�XQSUHFHGHQWHG�VL]H��OLNH�RXUV��FRYHULQJ�OLIHWLPH�KLVWRULHV�RILQGLYLGXDOV�ERUQ�EHWZHHQ������DQG�������7R�VWXG\�WKH�HIIHFWV�RI�FRQWHPSRUDQHRXV�DQG�SDVWPDFUR�HFRQRPLF�FRQGLWLRQV�RQ�PRUWDOLW\��ZH�VSHFLILHG�D�IOH[LEOH�FODVV�RI�GXUDWLRQ�PRGHOV�IRULQGLYLGXDO� PRUWDOLW\�� 7KHVH� DOORZ� IRU� FRQWHPSRUDQHRXV� DQG� ODJJHG� LQGLYLGXDO� DQG� PDFUR�HFRQRPLF�H[SODQDWRU\�YDULDEOHV�DV�ZHOO�DV�IRU�D�UDQJH�RI�LQWHUDFWLRQ�WHUPV�EHWZHHQ�PRUWDOLW\GHWHUPLQDQWV�� D� FDOHQGDU� WLPH� SRO\QRPLDO� FDSWXULQJ� GHYHORSPHQWV� WKDW� DUH� QRW� IXOO\V\QFKURQRXV�ZLWK�*13��DQG�LQGLFDWRUV�RI�HYHQWV�OLNH�HSLGHPLFV�&RQWUROOLQJ�IRU�LQGLYLGXDO�VRFLR�HFRQRPLF�EDFNJURXQG�FKDUDFWHULVWLFV��ZH�ILQG�VWURQJHIIHFWV�RI�PDFUR�HFRQRPLF�FRQGLWLRQV�RQ�PRUWDOLW\��7KH�PRVW�VWULNLQJ�UHVXOW�LV�WKDW��PDFUR��HFRQRPLF� FRQGLWLRQV� GXULQJ� HDUO\� FKLOGKRRG� �DJH� ����� KDYH� D� ODUJH� VLJQLILFDQWO\� QHJDWLYHHIIHFW�RQ�WKH�PRUWDOLW\�UDWH�WKURXJKRXW�OLIH��7KH�HIIHFWV�RI�*13�DW�ELUWK�DQG�*13�DURXQG�WKHWLPH� RI� ODERU� PDUNHW� HQWU\� DUH� LQVLJQLILFDQW�� %DG� PDFUR�HFRQRPLF� FRQGLWLRQV� GXULQJFKLOGKRRG�KDYH�D�SDUWLFXODUO\�VWURQJ�HIIHFW��UHODWLYHO\�DQG�DEVROXWHO\��RQ�PRUWDOLW\�DW�KLJKHUDJHV� �DERYH� ����� $OVR�� ZRPHQ� VXIIHU� PRUH� WKDQ� PHQ� IURP� DGYHUVH� HFRQRPLF� FRQGLWLRQVGXULQJ�FKLOGKRRG�7KH�HVWLPDWHG�LQVWDQWDQHRXV�HIIHFW�RI�*13�LV�DOVR�VWURQJ��0RUWDOLW\�UDWHV�DUH�ORZHU�LQSHULRGV� RI� KLJK� SURGXFWLRQ�� 7KH� VL]H� RI� WKH� LQVWDQWDQHRXV� HIIHFW� YDULHV� ZLWK� DJH�� DJDLQFKLOGUHQ�DUH�PRVW�DIIHFWHG��(OGHUO\�LQGLYLGXDOV�DUH�DIIHFWHG�WR�D�OHVVHU�GHJUHH��6R�FRQGLWLRQV
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