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'HSDUWPHQW�RI�(FRQRPLF�$IIDLUV
6��������6WRFNKROP

$%675$&7��)LQDQFLDO��GHPRJUDSKLF�DQG�SROLF\�WUHQGV�LQFUHDVH�WKH�GHPDQG�RQ
JRYHUQPHQWV�WR�EHWWHU�HYDOXDWH�DQG�LPSURYH�OLIHF\FOH�SURJUDPV�IRU�HGXFDWLRQ��KHDOWK�FDUH�
SHQVLRQV�HWF��2QO\�G\QDPLF�PLFURVLPXODWLRQ�PRGHOV�FDQ�VXSSO\�ERWK�DQDO\VHV�RI�WKH

GLVWULEXWLRQDO�HIIHFWV�DQG�VXVWDLQDELOLW\��7KLV�SDSHU�SUHVHQWV�6HVLP��D�VPDOO�VFDOH�G\QDPLF
PLFURVLPXODWLRQ�SURMHFW�LQ�WKH�0LQLVWU\�RI�)LQDQFH��GULYHQ�E\�GHPDQG�DQG�DSSOLFDWLRQV�
LPSOHPHQWHG�LQ�SDUWQHUVKLS�ZLWK�$FDGHPLD��3UHVHQWO\�WKH�PRGHO�FRQVLVWV�RI�D�JHQHUDO�DQG
RSHQ�SODWIRUP�ZLWK�VW\OL]HG�VRFLDO�DQG�GHPRJUDSKLF�SURFHVVHV�DQG�PRUH�GHYHORSHG�PRGXOHV
IRU�HGXFDWLRQ�DQG�HDUQLQJV��3UHOLPLQDU\�UHVXOWV�IURP�D�FRPPLVVLRQHG�VWXG\�VKRZ�WKDW�SXEOLF

VWXGHQW�JUDQWV�RYHU�OLIHWLPH�UHGLVWULEXWH�IURP�SHUVRQV�ZLWK�VKRUWHU�HGXFDWLRQ�WR�ZHOO�
HGXFDWHG�

3DSHU�WR�EH�SUHVHQWHG�DW�$33$0�VHPLQDU�´3XEOLF�3ROLF\�$QDO\VLV�DQG�0DQDJHPHQW��*OREDO�DQG
&RPSDUDWLYH�3HUVSHFWLYHV´��1RYHPEHU������������:DVKLQJWRQ�'&
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� :K\�ORQJ�WHUP�SROLF\�G\QDPLF�PLFURVLPXODWLRQ�"

:K\�VKRXOG�DQ\ERG\�LQ�IXOO�VHQVHV�HQJDJH�LQ�G\QDPLF�PLFURVLPXODWLRQ��NQRZLQJ�DERXW�WKH
H[SHULHQFHV�LQ�SLRQHHU�SURMHFWV�DQG�WKH�UHFHQW�DVVHVVPHQW�RI�WKH�86�1DWLRQDO�5HVHDUFK
&RXQFLO�"�

([SHULHQFHV�IURP�HDUOLHU�G\QDPLF�PLFURVLPXODWLRQ�PRGHOV�LQGLFDWHG�PDVVLYH�GHYHORSPHQW
DQG�FRPSXWHU�FRVWV���(VSHFLDOO\�WKH�ODFN�RI�GDWD�KDYH�PDGH�LW�GLIILFXOW�WR�PRGHO�VRFLDO�DQG
HFRQRPLF�EHKDYLRU�DQG�WR�UHDFK�FRQVHQVXV�DERXW�KRZ��ZKHQ�DQG�IRU�ZKRP�EHKDYLRU�VKRXOG
EH�FKDQJHG��$OUHDG\�WKH�EDVLF�GHWHUPLQDQWV�OLNH�GHPRJUDSKLF�GHYHORSPHQW�DUH�YHU\�GLIILFXOW
WR�IRUHFDVW�PRUH�WKDQ����RU����\HDUV�LQ�WKH�IXWXUH��7KH�H[SHULHQFHV�IURP�SLRQHHU�SURMHFWV�OLNH
'<1$6,0�������6)%���&256,0��0,&52+86��'(02*(1��1('<0$6��/,)(3$7+
'<1$02'��02=$57�DQG�'<1$&$1�XVXDOO\�VKRZ�YHU\�ORQJ�GHYHORSPHQW�SHULRGV�EHIRUH
PRGHOV�FDQ�EH�WUXVWHG�LQ�SURMHFWLRQV�RU�SROLF\�DQDO\VHV�DQG�WKH\�RIWHQ�KDYH�ODUJH�PDLQWHQDQFH
DQG�YDOLGDWLRQ�FRVWV��

7KH�TXHVWLRQ�KDV�WZR�VLPSOH�DQVZHUV��7KHVH�PRGHOV�DUH�WKH�RQO\�RQHV�WKDW�FDQ�DQDO\]H
GLVWULEXWLRQDO�HIIHFWV�RI�SXEOLF�SURJUDPV�WKDW�UHGLVWULEXWH�UHVRXUFHV�EHWZHHQ�YDULRXV�SHULRGV
LQ�OLIH��6HFRQGO\��WKH�FRQGLWLRQV�IRU�EXLOGLQJ�VXFK�PRGHOV�KDYH�LPSURYHG�PDUNHGO\�WKH�ODVW�ILYH
\HDUV�

7KH�E\�IDU�ODUJHVW�SXEOLF�SURJUDPV�LQ�6ZHGHQ�DQG�PRVW�RWKHU�2(&'�FRXQWULHV�DUH�OLIHF\FOH
UHGLVWULEXWLYH��OLNH�HGXFDWLRQ�VXEVLGLHV��SHQVLRQV��ROG�DJH�FDUH�VXEVLGLHV�DQG�KHDOWK�FDUH
VXEVLGLHV��)RU�6ZHGHQ�HVWLPDWHV�LQGLFDWH�WKDW�PRUH�WKDQ����SHU�FHQW�RI�WKH�SXEOLF�H[SHQGLWXUH
IRU�VRFLDO�WUDQVIHUV�DQG�VHUYLFHV�DUH�LQ�IDFW�OLIHF\FOH�SURJUDPV���7KHUH�DUH�PDQ\�PRWLYHV�IRU
JRYHUQPHQW�LQWHUYHQWLRQV��IRU�H[DPSOH�WR�VWUHQJWKHQ�VRFLDO�LQWHJUDWLRQ�DQG�WUDGLWLRQV��WR
FRPSHQVDWH�PDUNHW�IDLOXUHV��WR�LPSURYH�HIILFLHQF\�HWF��,Q�PDQ\�(XURSHDQ�FRXQWULHV�WKH�PRVW
LPSRUWDQW�DUJXPHQWV�DUH�UHODWHG�WR�VRFLDO�MXVWLFH�DQG�HTXDOLW\�

%\�VXEVLGL]LQJ�HGXFDWLRQ�JRYHUQPHQWV�DUJXH�WKDW�NQRZOHGJH�ZLOO�EH�PRUH�HYHQO\�GLVWULEXWHG
DPRQJ�WKH�SRSXODWLRQ�DQG�WKH�JHQHUDO�OHYHO�ZLOO�EH�LQFUHDVHG��&KLOGUHQ�RI�ZRUNHUV�ZLOO
DFKLHYH�KLJKHU�IRUPDO�HGXFDWLRQ�FRPSDUHG�WR�LI�WKH\�KDYH�WR�SD\�WKH�IXOO�FRVWV��8QHPSOR\PHQW
ULVN�ZLOO�EH�PRUH�HYHQO\�GLVWULEXWHG�DV�ZHOO�DV�ZDJH�DQG�RWKHU�LQFRPH��&RQVHTXHQWO\�
HGXFDWLRQ�VXEVLGLHV�DUH�YLHZHG�KDYLQJ�SRVLWLYH�ORQJ�WHUP�HIIHFWV�RQ�LQFRPH�LQHTXDOLW\�DQG
SRYHUW\�

/LNHZLVH��JRYHUQPHQWV�DUJXH�WKDW�KDYLQJ�WD[�ILQDQFHG�SXEOLF�SHQVLRQ�SURJUDPV�ZLWK�VRPH
EDVLF�JXDUDQWHH�OHYHOV�ZLOO�RYHU�OLIHWLPH�UHGLVWULEXWH�UHVRXUFHV�IURP�OLIHWLPH�SRRU�WR�OLIHWLPH
ULFK��(QJDJLQJ�LQ�WD[�ILQDQFHG�SXEOLF�SURJUDPV�IRU�ROG�DJH�FDUH�DQG�KHDOWK�ZLOO�RYHU�OLIHWLPH
UHGLVWULEXWH�UHVRXUFHV�IURP�WKH�ULFK�DQG�XVXDOO\�KHDOWK\�WR�WKH�SRRU�DQG�RIWHQ�OHVV�KHDOWK\�

7KLV�OLIHWLPH�W\SLFDOO\�SD\�DV�\RX�JR�UHGLVWULEXWLRQ�E\�WKH�VWDWH�LV�IRXQGHG�RQ�GHOLFDWH�VRFLDO
DQG�SROLWLFDO�FRQWUDFWV�EHWZHHQ�JHQHUDWLRQV��7KH�SROLWLFDO�SUHIHUHQFHV�DUH�QRW�DOORZHG�WR
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��1DWLRQDO�5HVHDUFK�&RXQFLO������
��6HH�IRU�H[DPSOH�$QWFOLII��������+DUGLQJ������
��)RU�RYHUYLHZV��VHH�/HZLV�HW�DO��������0HU]������DQG�.OHYPDUNHQ������
��.UXVH������



�

FKDQJH�PDUNHGO\�EHWZHHQ�JHQHUDWLRQV��3URJUDPV�QHHG�WR�EH�UHDVRQDEO\�ILQDQFLDOO\�UREXVW�RYHU
WLPH�

7KHUHIRUH��PDQ\�JRYHUQPHQWV�KDYH�IRU�D�ORQJ�WLPH�GHYHORSHG�SURMHFWLRQ�V\VWHPV�IRU�SHQVLRQV
WKDW�DOORZ�VLPXODWLRQV�RI�IXWXUH�ILQDQFLDO�EDODQFH�JLYHQ�YDULRXV�DVVXPSWLRQV�RI�GHPRJUDSK\�
JURZWK�DQG�LQWHUHVW�UDWHV��ODERU�PDUNHW�WUHQGV�DQG�RWKHU�GHWHUPLQDQW�IDFWRUV��8VXDOO\�WKHVH
PRGHOV�DUH�FHOO�EDVHG�DQG�RSWLPL]HG�IRU�UHYHQXH�DQG�FRVW�HVWLPDWHV��6RPH�DUH�EDVHG�RQ
PLFUR�VLPXODWLRQV��DV�WKH�6ZHGLVK�6XSSOHPHQWDU\�3HQVLRQ�0RGHO���)RU�RWKHU�SURJUDPV�OLNH
HGXFDWLRQ��ROG�DJH�DQG�KHDOWK�FDUH�VXEVLGLHV��IHZ�JRYHUQPHQWV�KDYH�SURMHFWLRQ�PRGHOV�WKDW
UHDFK�ORQJHU�WKDQ�WKH�HOHFWLRQ�SHULRG�

*LYHQ�WKH�IXQGDPHQWDO�GLVWULEXWLRQDO�DLPV�RI�SXEOLF�LQWHUYHQWLRQV�RQH�VKRXOG�DVN�ZK\�VR�IHZ
JRYHUQPHQWV�KDYH�LQYHVWHG�LQ�ORQJ�WHUP�PRGHOV�WR�HYDOXDWH�SUHVHQW�SURJUDPV�DQG�WR�WHVW�QHZ
SURJUDPV��7KHUH�FDQ�EH�PDQ\�UHDVRQV�IRU�WKLV��3ROLF\�PDNHUV�PLJKW�WKLQN�WKDW�VLQFH�SXEOLF
SURJUDPV�DUH�GHVLJQHG�WR�SURPRWH�VRFLDO�MXVWLFH�DQG�HTXDOLW\��WKH\�DUH�E\�GHILQLWLRQ�IDLU�DQG
UHGLVWULEXWLYH��+HQFH��WKHUH�LV�QR�QHHG�IRU�HYDOXDWLRQV��$QRWKHU�PRUH�SUREDEOH�H[SODQDWLRQ�LV
WKH�FRVWV�DQG�XQFHUWDLQWLHV�DWWDFKHG�WR�ORQJ�WHUP�PRGHOLQJ��7R�EH�DEOH�WR�DQDO\]H
GLVWULEXWLRQDO�HIIHFWV��JRYHUQPHQWV�QHHG�G\QDPLF�PLFURVLPXODWLRQ�PRGHOV�WKDW�UHSOLFDWH
EHKDYLRU��0RGHOV�PXVW�XSGDWH�HDFK�DWWULEXWH�IRU�HDFK�PLFUR�XQLW�LQ�D�VDPSOH�IRU�HDFK�WLPH
LQWHUYDO�LQ�RUGHU�WR�JHQHUDWH�FRKHUHQW�DQG�UHOLDEOH�LQGLYLGXDO�OLIHF\FOHV�ZLWK�KHWHURJHQHLW\���,W
LV�QRW�DQ�DOWHUQDWLYH�WR�ZDLW����RU�����\HDUV�WR�EH�DEOH�WR�HYDOXDWH�UHDO�OLIH�UHGLVWULEXWLRQ�

%XW�QRZ�WKH�H[WHUQDO�SUHVVXUH�RQ�SXEOLF�OLIHF\FOH�SURJUDPV�LV�LQFUHDVLQJ��ERWK�LQ�JHQHUDO
GHEDWH�DQG�LQ�UHVHDUFK��7KHUH�LV�DQ�HPHUJLQJ�GHEDWH�DOVR�LQ�6ZHGHQ�RQ�LQWHUJHQHUDWLRQDO
IDLUQHVV�DQG�VXVWDLQDELOLW\�LQ�ORQJ�WHUP�SURJUDPV��%XGJHW�FRQVWUDLQWV�DQG�WD[�OHYHO�UHVWULFWLRQV
OHDG�WR�QHZ�TXHVWLRQV�RI�WKH�GLVWULEXWLRQDO�HIILFLHQFLHV�RI�OLIHF\FOH�SURJUDPV��$OWHUQDWLYH
SURSRVDOV�DUH�PRUH�RIWHQ�IRUZDUGHG�IRU�WKHVH�SURJUDPV��DV�LQGLYLGXDO�SHUVRQDO�DFFRXQWV�
DFWXDULDOO\�EDVHG�DQG�IXOO\�IXQGHG�SURJUDPV�HWF��,QFUHDVLQJ�JDSV�LQ�DQQXDO�LQFRPH�IRFXV
LQWHUHVW�RQ�G\QDPLF�SROLFLHV�WKDW�PD\�EHWWHU�GLVWULEXWH�LQGLYLGXDO�HDUQLQJV�FDSDELOLWLHV�

/RRNLQJ�LQWR�WKH�QHDU�IXWXUH�WKLV�SUHVVXUH�ZLOO�QRW�GLPLQLVK�DQG�FHUWDLQO\�QRW�GLVDSSHDU��5DWKHU
ZH�H[SHFW�LW�WR�EHFRPH�HYHQ�PRUH�LQWHQVH�GXH�WR�ILQDQFH�DQG�EXGJHW�FRQVWUDLQWV��GHPRJUDSKLF
WUHQGV��FKDQJLQJ�SROLWLFDO�SUHIHUHQFHV��LQFUHDVLQJ�VRFLDO�H[FOXVLRQ��7KHVH�SURJUDPV�GHULYH
PRVW�RI�WKHLU�OHJLWLPDF\�IURP�UHGLVWULEXWLRQ�FDSDELOLWLHV��,W�LV�RXU�YLHZ�WKDW�WKHVH�SURJUDPV
VWDQG�D�EHWWHU�FKDQFH�WR�VXUYLYH�LI�JRYHUQPHQWV�FDQ�SURYH�DQG�LPSURYH�WKHLU�IXQFWLRQDOLW\�
7KH\�QHHG�WR�HYDOXDWH�DQG�GHVFULEH�WKH�GLVWULEXWLRQDO�HIIHFWV��DOVR�FRQVLGHULQJ�SRWHQWLDO
EHKDYLRUDO�UHVSRQVHV��7KH�RQO\�PRGHOV�WKDW�FDSWXUH�WKHVH�GLPHQVLRQV�DUH�G\QDPLF
PLFURVLPXODWLRQ�PRGHOV�

)RUWXQDWHO\��WKH�FRQGLWLRQV�DQG�SRVVLELOLWLHV�WR�FRQVWUXFW�DQDO\WLFDO�WRROV�KDYH�LPSURYHG
LPPHQVHO\�WKH�ODVW�ILYH�\HDUV��2QH�LV�=HLWJHLVW���7KH�PRGHO�SLRQHHUV�RIWHQ�PHW�LJQRUDQFH�RI
WKH�FRQFHSW�RI�VLPXODWLRQ��1RZDGD\V��VLPXODWLRQ�WHFKQLTXHV�DUH�H[SDQGLQJ�LQ�PRVW�DGYDQFHG
DUHDV�RI�VRFLHW\��,Q�HQJLQHHULQJ��DJULFXOWXUH��FKHPLVWU\��ILQDQFLDO�PDUNHWV��HGXFDWLRQ�HWF�
VLPXODWLRQ�PRGHOV�DUH�XVHG�H[WHQVLYHO\�ERWK�LQ�UHVHDUFK�DQG�GHYHORSPHQWV��)RU�H[DPSOH
WHFKQLFDO�DJHQFLHV�LQ�6ZHGHQ�UHFHQWO\�VSHQW�6(.����PLOOLRQ�RQ�D��'�VLPXODWLRQ�RI�GULYLQJ
WKURXJK�RQH�FDU�WXQQHO��WKDW�ZLOO�QHYHU�EH�EXLOW���0HWHRURORJLVWV�VSHQG�PDQ\�PLOOLRQV�HYHU\
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��1DWLRQDO�%RDUG�RI�6RFLDO�,QVXUDQFH������
��&DOGZHOO������
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\HDU�RQ�FRPSXWHU�VLPXODWLRQ�PRGHOV�LQ�RUGHU�WR�VOLJKWO\�LPSURYH�IRUHFDVWV�IRU�WKH�QH[W�����
GD\V��HYHQ�WKRXJK�QRERG\�FDQ�VWRS�WKH�UDLQ�RU�ZLQG�IURP�FRPLQJ��EXW�ERRVWLQJ�SURILWV�IRU�LFH�
FUHDP�SURGXFHUV��EHHU�VHOOHUV�HWF����)LQDQFLDO�LQVWLWXWLRQV�LQYHVW�QHZ�UHVRXUFHV�WR�LPSURYH
GHFLVLRQ�PDNLQJ�LQ�FRPSOH[�PDUNHWV��1RW�DW�OHDVW��6,0&,7<�DQG�RWKHU�HQWHUWDLQPHQW�VRIWZDUH
KDYH�PDGH�WKH�FRQFHSW�SRSXODU�

$QRWKHU�FKDQJH�LV�HYHQ�PRUH�IXQGDPHQWDO��QHZ�DQG�EHWWHU�GDWD�LV�DYDLODEOH��,Q�UHFHQW�\HDUV�
UHVHDUFK�IXQGV�DQG�JRYHUQPHQWV�KDYH�LQYHVWHG�ODUJH�UHVRXUFHV�LQ�LPSURYLQJ�GDWDVHWV�RI
SRSXODWLRQ�GHPRJUDSKLFV�DQG�HFRQRPLFV��,Q�6ZHGHQ�QHZ�ORQJLWXGLQDO�SDQHOV�DOORZ
UHVHDUFKHUV�WR�EHWWHU�PRGHO�VRFLDO�DQG�HFRQRPLF�EHKDYLRU���0LFURGDWD�IURP�6WDWLVWLFDO
$JHQFLHV�DUH�QRZ�GLVWULEXWHG�DW�IDLUO\�ORZ�FRVWV�WR�UHVHDUFKHUV�DQG�JRYHUQPHQW�SURMHFWV�
&RRSHUDWLRQ�ZLWK�RWKHU�SURMHFWV�FRQFHUQLQJ�GDWD�DQG�HVWLPDWLRQ��DV�WKH�69(5,*(�PRGHO��DOVR
UHGXFH�FRQVWUXFWLRQ�FRVWV��

7KLUGO\��PDMRU�LPSURYHPHQW�LQ�FRPSXWHU�VRIWZDUH�DQG�KDUGZDUH�UHGXFH�GHYHORSPHQW�FRVWV
GUDPDWLFDOO\��7KH�DFFXPXODWHG�H[SHULHQFHV�RI�SLRQHHU�PRGHOV�FDQ�EH�UHF\FOHG�DOVR�WR
PLQLPL]H�GHYHORSPHQW�DQG�PDLQWHQDQFH�FRVWV�

+RZHYHU��ZH�VKDOO�DGPLW�WKDW�WKH�GHFLVLRQ�LQ�ODWH������WR�VWDUW�D�G\QDPLF�PLFURVLPXODWLRQ
SURMHFW�ZDV�QRW�HDV\��VLQFH�WKHUH�ZHUH�QR�ODUJH�IXQGV�WR�EH�H[SHFWHG��(YHQWXDOO\��LW�ZDV�WKH
GHPDQG�IRU�ORQJ�WHUP�DQDO\VLV�DQG�SURMHFWLRQV�WKDW�PDGH�WKH�GLIIHUHQFH�

� 7KH�6HVLP�PRGHO
7KH�6HVLP�VWUDWHJ\�LV�D�VPDOO�VFDOH�SURMHFW��GULYHQ�E\�GHPDQG�DQG�DSSOLFDWLRQV��LPSOHPHQWHG
LQ�SDUWQHUVKLS�ZLWK�$FDGHPLD�DQG�RSHQ�IRU�RWKHU�XVHUV��,W�LV�WDUJHWHG�WRZDUGV�SURJUDP
DQDO\VHV�UDWKHU�WKDQ�SURMHFWLRQ�DQG�IRUHFDVWV��7KH�PDLQ�SXUSRVH�LV�WR�DOORZ�SROLF\�DQDO\VWV�WR
HYDOXDWH�ORQJ�WHUP�HIIHFWV�RI�SUHVHQW�OLIHF\FOH�SURJUDPV�DQG�FRPSDUH�WKHVH�ZLWK�DOWHUQDWLYH
SURSRVDOV��7KH�SURMHFW�LV�ILQDQFHG�\HDU�E\�\HDU�IURP�WKH�0LQLVWU\�RI�)LQDQFH�GHYHORSPHQW
IXQGV�DQG�SUHVHQWO\�VWDIIHG�E\�WZR�VHQLRU�DQDO\VWV�

6HVLP�LV�FDUHIXOO\�GHVLJQHG�WR�DYRLG�PDQ\�RI�WKH�SLWIDOOV�DQG�REVWDFOHV�LQ�SLRQHHU�SURMHFWV��7KH
ILUVW�VWHS�ZDV�WR�FRQVWUXFW�D�JHQHUDO�SODWIRUP�IRU�G\QDPLF�PLFURVLPXODWLRQ�EDVHG�RQ�D�VLPSOH
VWUDLJKWIRUZDUG�FRQFHSW��7KH�SODWIRUP�LV�DYDLODEOH�IRU�DOO�SDUWQHUV�DQG�RQ�,QWHUQHW�IRU
DQ\ERG\¶V�WHVW�RU�RZQ�GHYHORSPHQW��7KH�EDVH�PRGHO�LQFOXGH�D�VW\OL]HG�UHSUHVHQWDWLRQ�RI�WKH
PDLQ�VRFLR�GHPRJUDSKLF�SURFHVVHV�LQ�6ZHGHQ��,W�LV�IDLUO\�HDV\�WR�UHSODFH�WKHVH�ZLWK�RZQ
PRGHOV�

6HFRQGO\��QHZ�RU�LPSURYHG�PRGXOHV�DUH�GHYHORSHG�ZKHQ�QHHGHG�IRU�DQDO\WLFDO�SXUSRVHV��7KH
ILUVW�WDVN��FRPPLVVLRQHG�E\�WKH�%XGJHW�GHSDUWPHQW�DQG�WKH�0LQLVWU\�RI�(GXFDWLRQ��ZDV�WR
FRQVWUXFW�D�SURMHFWLRQ�WRRO�IRU�SXEOLF�VWXGHQW�JUDQWV�WKDW�DOVR�FRXOG�EH�XVHG�LQ�SROLF\�DQDO\VHV�
7KH�ILUVW�YHUVLRQ�RI�6HVLP�LQFOXGLQJ�WKHVH�SURMHFWLRQ�IDFLOLWLHV�ZDV�GHOLYHUHG�WR�WKH�0LQLVWU\�RI
(GXFDWLRQ�DIWHU�RQO\���PRQWKV�FRQVWUXFWLRQ�ZRUN��7KH�PRGHO�SUHGLFWV�LQGLYLGXDO�ORDQV�
UHSD\PHQW��GHEW�UHGXFWLRQ�DQG�JRYHUQPHQW�IXQGV�VLPLODU�WR�HDUOLHU�PRGHOV����,W�LV�QRZ
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��L�H��/,1'$��D�QHZ�/RQJLWXGLQDO�,1GLYLGXDO�'$WDEDVH�FRYHULQJ�LQFRPH��KRXVHKROG�DQG�RWKHU�YDULDEOHV�IURP
ULFK�DGPLQLVWUDWLYH�UHJLVWHUV�IRU���������SHUVRQV�GXULQJ����������
��9HQFDWDVDZP\��&�3��HW�DO������
���+DUGLQJ������
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IUHTXHQWO\�XVHG�LQ�SUHSDULQJ�WKH�VWXGHQW�JUDQW�UHIRUP�IRU�WHUWLDU\�VWXGHQWV�WKDW�ZLOO�EH�ODXQFKHG
LQ�WKH�VSULQJ������

7KH�SUHVHQW�WDVN�WR�DQDO\]H�GLVWULEXWLRQDO�HIIHFWV�RI�WKH�3XEOLF�6WXG\�*UDQW�SURJUDP�LV
FRPPLVVLRQHG�E\�WKH�([SHUW�*URXS�RI�3XEOLF�)LQDQFH��7KH�TXHVWLRQ�DVNHG�LV�LI�VWXGHQW�JUDQWV
RYHU�WKH�OLIHF\FOH�EHQHILW�WKH�FKLOGUHQ�RI�ZRUNHUV�DQG�ORZ�LQFRPH�IDPLOLHV�RU�RQO\�WKH�FKLOGUHQ
RI�ZHOO�HGXFDWHG�DQG�ULFK�

2WKHU�VPDOOHU�WDVNV�KDYH�EHHQ�FRPSOHWHG�DV�SDUWV�RI�WKH�UHJXODU�ZRUN�LQ�WKH�0LQLVWU\�RI
)LQDQFH��7KLV�LQFOXGHV�D����\HDU�SURMHFWLRQ�RI�GHPRJUDSKLF�H[SHQGLWXUH�SUHVVXUH�IURP�SXEOLF
FKLOGFDUH��HGXFDWLRQ��KHDOWK�FDUH�DQG�ROG�DJH�FDUH��DVVXPLQJ�XQFKDQJHG�FRQVXPSWLRQ�DQG
H[SHQGLWXUH�SDWWHUQV����$�SURMHFWLRQ�RI�IXWXUH�LQFUHDVH�RI�LQYDOLGLW\�SHQVLRQV�KDV�DOVR�EHHQ
PDGH�XVLQJ�SUREDELOLWLHV�UHODWHG�WR�DJH��VH[�DQG�HGXFDWLRQ�

����&RPSXWHU�SODWIRUP
7KH�V\VWHPV�GHVLJQ�DQG�FKRLFH�RI�SURJUDPPLQJ�ODQJXDJH�LV�VWUDWHJLF�LI�RQH�VKRXOG�PLQLPL]H
GHYHORSPHQW�DQG�PDLQWHQDQFH�FRVWV�DQG�PD[LPL]H�WKH�XWLOL]DWLRQ�RI�WKH�PRGHO��(VSHFLDOO\
LPSRUWDQW�DUH�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�PRGHO�DQG�RWKHU�GDWD�VRXUFHV�DQG�WKH�XVHUV�LQWHUIDFH�
:KHQ�FRQVLGHULQJ�KRZ�WR�FRQVWUXFW�6HVLP�D�FRQGLWLRQ�ZDV�WKDW�WKH�PRGHO�VKRXOG�EH�RSHUDWHG
LQ�DQ�HQYLURQPHQW�RI�HFRQRPLVWV�ZRUNLQJ�DV�DGYLVRUV�WR�WKH�JRYHUQPHQW��DQG�QRW�LQ�DQ
HQYLURQPHQW�RI�UHVHDUFKHUV��SURJUDPPHUV�DQG�VWDWLVWLFLDQV��,W�ZDV�QHFHVVDU\�WR�KDYH�D�VLPSOH�
RSHQ�DQG�UHDGDEOH�VRXUFH�FRGH�DQG�DQ�HQYLURQPHQW�ZKHUH�WKH�DQDO\VWV�FDQ�UXQ��FKDQJH
SDUDPHWHUV��VWHS�IRUZDUG�DQG�EDFNZDUG�DQG�HDVLO\�IROORZ�ZKDW�KDSSHQV��$QRWKHU�FULWHULD�LV
WKDW�RI�HIILFLHQF\��WKH�WXUQDURXQG�WLPH�IURP�SUREOHP�IRUPXODWLRQ�WR�UHVXOWV�KDV�WR�EH�NHSW�WR�D
PLQLPXP��:LWK�WKLV�LQ�PLQG�ZH�GHFLGHG�WR�

���8VH�9LVXDO�%DVLF�DV�WKH�PDLQ�SURJUDPPLQJ�ODQJXDJH��$OVR�FRQVLGHUHG�ZDV�6$6�,0/��EXW
9LVXDO�%DVLF�VKRZHG�XS�DV�IDVWHU��HDVLHU�DQG�PRUH�DSSURSULDWH�IRU�FRQVWUXFWLQJ�DQ�LQWHUDFWLYH
LQWHUIDFH��:LWK�9LVXDO�%DVLF�LW�LV�DOVR�YHU\�HDV\�WR�LQWHUDFW�ZLWK�SURJUDPV�OLNH�([FHO��$FFHVV
HWF��3URJUDPPLQJ�ODQJXDJHV�OLNH�&�&����'HOSKL�HWF��ZHUH�QRW�FRQVLGHUHG�VLQFH�WKH\�GR�QRW
VXSSRUW�WKH�LGHD�RI�D�VLPSOH�FRGH��$IWHU�WKH�UHOHDVH�RI�9LVXDO�%DVLF����WKH�GLIIHUHQFHV�LQ
HIILFLHQF\�DUH�TXLWH�VPDOO��0LFURVRIW�9LVXDO�&���DQG�9LVXDO�%DVLF�SDUWO\�XVH�WKH�VDPH
FRPSLOHU���6LQFH�DOO�PLFUR�GDWD�LV�GHOLYHUHG�DV�6$6�GDWD�VHWV�DQG�ZH�KDYH�RWKHU�PRGHOV�LQ
6$6��URXWLQHV�IRU�H[FKDQJLQJ�GDWD�EHWZHHQ�6HVLP�DQG�6$6�KDYH�EHHQ�FRQVWUXFWHG�

���6WRUH�DOO�SDUDPHWHUV�LQ�([FHO�ILOHV��(YHQ�D�QRQ�SURJUDPPHU�VKRXOG�EH�DEOH�FKDQJH�VRPH
IXQGDPHQWDO�SDUDPHWHUV�

���6DYH�DQQXDO�VWDWXV�DQG�LQFRPH�KLVWRU\�IRU�DOO�LQGLYLGXDOV�LQ�DQ�LQGH[HG�$FFHVV�GDWDEDVH�
7KH�FRPSOHWH�KLVWRU\�LV�DOZD\V�DYDLODEOH�LQ�WKH�FDOFXODWLRQV�

���8SGDWH�WKH�VRXUFH�FRGH�DXWRPDWLFDOO\�ZKHQ�DGGLQJ�RU�GHOHWLQJ�LQGLYLGXDO�KRXVHKROG
YHFWRUV��7KH�XVHU�KDYH�WR�HQWHU�WKH�QHZ�YHFWRU�QDPH�MXVW�RQFH��7KLV�LV�DFFRPSOLVKHG�E\�D�VR
FDOOHG�´9LVXDO�%DVLF�HQYLURQPHQW�DGG�LQ´�

������������������������������ ����������������������������
���%XGJHW�%LOO�������$SSHQGL[���
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7KH�WXUQDURXQG�WLPH�IRU�FDOFXODWLQJ�RQH�\HDU�LQ�6HVLP�ZLWK�������LQGLYLGXDOV�DQG����
LQGLYLGXDO�YDULDEOHV�LV�DERXW���VHFRQGV��6HVLP�LV�VFDOHDEOH��LW�LV�SRVVLEOH�WR�UXQ�WKH�PRGHO�ZLWK
PRUH�WKDQ����WLPHV�DV�PDQ\�LQGLYLGXDOV�

����8VHU�LQWHUIDFHV
7R�PHHW�WKH�GHPDQG�IURP�GLIIHUHQW�XVHUV��6HVLP�LV�RSHUDWLRQDO�IURP�WKUHH�HQYLURQPHQWV��RU
XVHU�OHYHOV�

���6RXUFH�FRGH�SURJUDPPLQJ
���'HEXJ�HQYLURQPHQW�LQ�6HVLP
���5HSRUW�JHQHUDWRU�LQ�([FHO

,Q�OHYHO���WKH�XVHU�DUH�SURJUDPPLQJ�LQ�9LVXDO�%DVLF�XWLOL]LQJ�0LFURVRIW¶V�9LVXDO�6WXGLR��7KH
HQYLURQPHQW�LV�VKRZQ�LQ�)LJXUH����7KH�SURJUDPPHU�KDV�GLUHFW�DFFHVV�WR�WKH�VRXUFH�FRGH�DQG
FDQ�FRPSLOH�DQG�UXQ�WKH�SURJUDP�IURP�WKH�ZRUNEHQFK��7KLV�OHYHO�LV�XVHG�WR�GHYHORS�WKH�PRGHO
DQG�IRU�PDMRU�FKDQJHV�

)LJXUH����6HVLP�IURP�0LFURVRIW¶V�9LVXDO�%DVLF��

/HYHO���LV�DQ�HQYLURQPHQW�FUHDWHG�ZLWK�9LVXDO�%DVLF���ZKLFK�JLYHV�DQ�HDV\�DFFHVV�WR
VLPXODWLRQ�UHVXOWV��'HVFULSWLYH�VWDWLVWLFV��NHUQHO�HVWLPDWRUV�RI�GHQVLWLHV�DQG�IUHTXHQFLHV�DUH
DYDLODEOH�IRU�DOO�YDULDEOHV�LQ�WKH�PRGHO��,W�LV�DOVR�SRVVLEOH�WR�LQYHVWLJDWH�VXEJURXSV�RI
LQGLYLGXDOV��$Q�H[DPSOH�LV�VKRZQ�LQ�)LJXUH����,Q�WKH�XSSHU�ULJKW�FRUQHU�D�SRSXODWLRQ�GLDJUDP
LV�GUDZQ��(DFK�VHJPHQW�FRUUHVSRQGV�WR�WKH�QXPEHU�RI�LQGLYLGXDOV�ERUQ�LQ�WKH�VDPH�FRKRUW
VSDQQLQJ�RYHU�ILYH�\HDUV��$Q�XSSHU�DQG�ORZHU�OLPLW�LQGLFDWHV����DQG����\HDUV�RI�DJH�
UHVSHFWLYHO\��7KH�VKDGRZHG�DUHD�FRUUHVSRQGV�WR�WKH�SRSXODWLRQ�ZLWK�HPSOR\PHQW��%HORZ�WKH
SRSXODWLRQ�GLDJUDP�WKH�IUHTXHQF\�RI�WKH�LQGLYLGXDO�VWDWXV�LV�IROORZHG�RYHU�WLPH��,Q�WKH�ERWWRP
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OHIW�FRUQHU�WKH�ODERU�LQFRPH�GHQVLW\�LV�HVWLPDWHG�E\�D�NHUQHO�HVWLPDWRU��7KH�UHPDLQLQJ�WZR
ER[HV�DSSHDU�DV�GHIDXOW��$�FRQWURO�FHQWHU��ZKHUH�VLPXODWLRQV�DUH�RUGHUHG��DQG�D�ORJ�ZLQGRZ�
8QWLO�QRZ�WKLV�OHYHO�KDV�EHHQ�XVHG�H[WHQVLYHO\�IRU�GHEXJJLQJ�

)LJXUH����6HVLP�IURP�WKH�GHEXJ�HQYLURQPHQW�

0DQ\�DSSOLHG�HFRQRPLVWV�XVH�0LFURVRIW¶V�([FHO�DV�D�WRRO�IRU�FUHDWLQJ�UHSRUWV�DQG�WR�SHUIRUP
VWDWLVWLFDO�DQDO\VLV��7KH�WKLUG�OHYHO�LQ�6HVLP�LV�GHYHORSHG�IRU�WKHVH�XVHUV��%\�XWLOL]LQJ�WKH
RSSRUWXQLW\�RI�ZULWLQJ�9LVXDO�%DVLF�FRGH�LQ�([FHO�LW�LV�PDGH�SRVVLEOH�WR�RUGHU�D�VLPXODWLRQ
IURP�D�SUHSDUHG�VSUHDGVKHHW��,Q�)LJXUH���WKH�XVHU�KDV�RUGHUHG�LQIRUPDWLRQ�DERXW�WKH�QXPEHU�RI
HPSOR\HG�DQG�WKH�QXPEHU�RI�ROG�DJH�SHQVLRQHUV�HYHU\�GHFDGH�EHWZHHQ������DQG������



�

)LJXUH����6HVLP�IURP�([FHO

����'DWD
2QH�PDLQ�FULWLFLVP�DJDLQVW�G\QDPLF�PLFURVLPXODWLRQ�PRGHOV�KDYH�EHHQ�WKDW�VWDWLVWLFDO�DQG
HFRQRPHWULF�PRGHOV�RIWHQ�DUH�HVWLPDWHG�RQ�ROG�FURVV�VHFWLRQDO�GDWDVHWV�DQG�WKDW�PRGHOV�WHQG
QRW�WR�EH�LQ�OLQH�ZLWK�PRGHUQ�SURIHVVLRQDO�MXGJPHQWV��7KLV�LV�RIWHQ�H[SODLQHG�E\�WKH�ODFN�RI
PLFURGDWD��HVSHFLDOO\�WKH�DEVHQFH�RI�SDQHO�GDWD�WKDW�DUH�FUXFLDO�WR�GHVFULEH�G\QDPLF�SURFHVVHV�
,Q�6ZHGHQ��KRZHYHU��WKH�GDWD�VLWXDWLRQ�LV�IDU�EHWWHU�WKDQ�LQ�PRVW�RWKHU�FRXQWULHV�DQG�LW�KDV
LPSURYHG�WKH�ODVW�\HDUV�

,Q�SUHSDULQJ�WKH�SUHVHQW�YHUVLRQ�RI�6HVLP�ZH�KDYH�WRJHWKHU�ZLWK�6WDWLVWLFV�6ZHGHQ�FRQVWUXFWHG
D�QHZ�SDQHO�GDWDVHW��FRYHULQJ������������FRQVLVWLQJ�RI��������LQGLYLGXDOV��7KH�GDWDVHW�LV
H[WUDFWHG�IURP�WKH�DQQXDO�KRXVHKROG�LQFRPH�VXUYH\��WKDW�FRQVLVWV�RI�GHPRJUDSKLF�YDULDEOHV�
LQFRPH�DQG�WD[�YDULDEOHV�IURP�WD[�UHWXUQV�DQG�LQGLYLGXDO�PDWFKHG�DGPLQLVWUDWLYH�GDWD�DERXW
VRFLDO�WUDQVIHUV��HGXFDWLRQ�DQG�VWXG\�JUDQWV��7KH�GDWDVHW�DOVR�KDV�ULFK�VXUYH\�LQIRUPDWLRQ��DV
IRU�H[DPSOH�RQ�KRXUV�RI�ZRUN�

7KLV�QHZ�GDWDVHW�LV�XVHG�ERWK�ZKHQ�HVWLPDWLQJ�XQNQRZQ�SDUDPHWHUV�LQ�PRGHOV�DQG�WKH
SUREDELOLWLHV�LQ�WUDQVLWLRQ�PDWULFHV��$Q�H[WUDFW�IURP������LV�DOVR�WKH�LQLWLDO�SRSXODWLRQ�LQ�WKH
VLPXODWLRQ�SURFHVV�

)RU�FDOLEUDWLRQ�DQG�YDOLGDWLRQ�D�ODUJHU�SDQHO�FRQVLVWLQJ�RI���������LQGLYLGXDOV�KDYH�DOVR�EHHQ
XVHG�WKDW�FRQWDLQV�WKH�VDPH�EDVLF�YDULDEOHV�EXW�QR�VXUYH\�LQIRUPDWLRQ�
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����*HQHUDO�VWUXFWXUH
7KH�VWUXFWXUH�RI�WKH�PRGHO�LV�WUDGLWLRQDO�LQ�WKH�VHQVH�WKDW�WKH�YDULDEOHV�DUH�XSGDWHG�LQ�D
VHTXHQFH�RI�PRGXOHV��DQG�WKH�VSDFH�LQ�WLPH�EHWZHHQ�WKH�XSGDWLQJ�SURFHVVHV�LV�XVXDOO\�D�\HDU�
(YHU\�\HDU�WKH�LQGLYLGXDOV�DUH�DVVLJQHG�D�VWDWXV��UHIOHFWLQJ�WKHLU�PDLQ�RFFXSDWLRQ�GXULQJ�WKH
\HDU��$OO�LQGLYLGXDOV�DQG�KRXVHKROGV�DUH�H[SRVHG�WR�GLIIHUHQW�ULVNV�LQ�D�SUHGHWHUPLQHG�RUGHU�
)RU�H[DPSOH��WKH�ULVN�RI�G\LQJ�LV�SULRU�WR�WKH�ULVN�RI�XQHPSOR\PHQW��7KXV��6HVLP�LV�D�GLVFUHWH
PRGHO�LQ�FRQWUDVW�WR�FRQWLQXRV�PRGHOV��'LVFUHWH�PRGHOV�DUH�PRVW�FRPPRQ�VLQFH�WKH�GDWD�XVHG
LQ�HVWLPDWLRQ�DQG�YDOLGDWLRQ�XVXDOO\�DUH�UHSRUWHG�RQ�D�\HDUO\�EDVLV�

)LJXUH���VKRZV�KRZ�WKH�LQGLYLGXDOV�DUH�DOORWWHG�D�VWDWXV�LQ�VHTXHQWLDO�VWHSV��$�VWXGHQW��IRU
H[DPSOH��PLJKW�UHFHLYH�VWXG\�JUDQWV��VWXG\�ORDQV��DQG�LQFRPH�IURP�ZRUN�DQG�FDSLWDO��DV�ZHOO�

)LJXUH����$OORFDWLRQ�RI�D�\HDUO\�VWDWXV�

02'8/(6 67$786

W � ���&KLOG

���2OG�DJH�SHQVLRQHU
�'(02*5$3+,&6

���(DUO\�UHWLUHPHQW�SHQVLRQHU

���3DUHQWDO�OHDYH

('8&$7,21 ���6WXGHQW

���8QHPSOR\HG

/$%25�0$5.(7 ���0LVFHOODQRXV

���(PSOR\HG
W W��

%RWK�WUDQVLWLRQ�PDWULFHV�DQG�PRUH�VRSKLVWLFDWHG�PRGHOV�DUH�XVHG�WR�XSGDWH�WKH�LQGLYLGXDOV¶
VWDWXV�DQG�RWKHU�FKDUDFWHULVWLFV��)RU�LQVWDQFH��WKH�SUREDELOLW\�WR�JHW�D�FKLOG�IROORZV�D�WUDQVLWLRQ
PDWUL[�ZKLFK�GHSHQGV�RQ�DJH��ZKLOH�WKH�VFKRROLQJ�GHFLVLRQ�LV�PRGHOHG�E\�D�G\QDPLF�SURELW
SDQHO�GDWD�PRGHO��$OO�XSGDWLQJ�LV�SHUIRUPHG�E\�D�VWRFKDVWLF�VLPXODWLRQ��7KDW�LV��WKH�VWRFKDVWLF
FRPSRQHQWV�LQ�D�PRGHO�DUH�DGGHG�WR�WKH�SUHGLFWHG�YDOXH�RI�DQ�LQGLYLGXDO¶V�LQFRPH�RU�WKH
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SUREDELOLW\�WR�DWWHQG�WKH�XQLYHUVLW\��7KH�KRXVHKROG¶V�FRPSRVLWLRQ�LV�DOORZHG�WR�FKDQJH�RYHU
WLPH�

&XUUHQWO\�WKHUH�DUH�QR�EHKDYLRUDO�UHVSRQVH�LQ�6HVLP�EXW�PRGHOV�DUH�EHLQJ�GHYHORSHG�IRU�ODERU
VXSSO\�DQG�FRQVXPSWLRQ�

8QWLO�QRZ��PRVW�HIIRUWV�KDYH�EHHQ�SXW�LQWR�WKH�GHYHORSPHQW�RI�WKH�HGXFDWLRQ�PRGXOH��ZKLFK
JHQHUDWHV�VWXGHQWV��PRGHOV�IRU�VWXG\�DOORZDQFHV�DQG�LQFRPH�G\QDPLFV��WKDW�DUH�LPSRUWDQW
ZKHQ�GLVWULEXWLQJ�ORDQV�DQG�UHSD\PHQW�DELOLWLHV�

����0RGHOV�DQG�WUDQVLWLRQ�PDWULFHV
'HPRJUDSK\��,Q�WKLV�DSSOLFDWLRQ��WKH�IHUWLOLW\�DQG�PRUWDOLW\�ULVNV�DUH�ERWK�GHFLGHG�E\�WUDQVLWLRQ
PDWULFHV�VXSSOLHG�E\�6WDWLVWLFV�6ZHGHQ��7KH�PRUWDOLW\�ULVNV�DUH�DGMXVWHG�VR�WKDW�HDUO\�UHWLUHG
SHUVRQV�HQFRXQWHU�D�KLJKHU�ULVN��DQG�VXEVHTXHQWO\��WKH�RWKHUV�D�ORZHU�ULVN��7KH�IDPLO\
IRUPDWLRQ�DQG�GLVVROYLQJ�SURFHVVHV�LQ�WKH�FXUUHQW�YHUVLRQ�LV�YHU\�VLPSOH��:LWK�D�WUDQVLWLRQ
PDWUL[�D�QXPEHU�RI�IHPDOHV�DUH�PDUNHG�WR�JHW�PDUULHG�LQ�WKH�IROORZLQJ�\HDU��DQG�D�PDOH�LV
FKRVHQ�DPRQJ�WKH�EDFKHORUV��7KH�SUREDELOLW\�RI�D�EDFKHORU�WR�PDWH�D�FHUWDLQ�IHPDOH�GHSHQGV
RQ�WKH�DJH�GLIIHUHQFH��$�FRXSOH�DUH�H[SRVHG�WR�D�GLYRUFH�ULVN�HYHU\�\HDU��7KH�SUREDELOLW\�WR
GLYRUFH�GHSHQGV�RQ�WKH�DJH�

7KH�GHPRJUDSKLF�PRGXOH�DOVR�FRQWUROV�WKH�DVVLJQPHQW�RI�ILYH�RXW�RI�HLJKW�VWDWXV�DFFRUGLQJ�WR
UXOHV�DQG�PRGHOV�

6WDWXV����$Q�LQGLYLGXDO�OHVV�WKDQ����\HDUV�RI�DJH�LV�GHWHUPLQHG�WR�EH�D�FKLOG�
6WDWXV����$Q�LQGLYLGXDO�ROGHU�WKDQ����\HDUV�RI�DJH�LV�GHWHUPLQHG�WR�EH�DQ�ROG�DJH�SHQVLRQHU�
6WDWXV����$�GLVFUHWH�PRGHO�VHOHFWV�D�QXPEHU�RI�HDUO\�UHWLUHG�SHQVLRQHUV�
6WDWXV����*LYHQ�D�QHZERUQ�WKH�PRWKHU�LV�GHWHUPLQHG�WR�EH�RQ�SDUHQWDO�OHDYH�WKH�IROORZLQJ�\HDU

(GXFDWLRQ��$OO�LQGLYLGXDOV�ZKR�KDYH�QRW�UHFHLYHG�D�VWDWXV�LQ�WKH�GHPRJUDSKLF�PRGXOH�DUH�DW
ULVN�WR�JR�WR�VFKRRO��,QLWLDOO\��WKH�D�SHUVRQ�JHW�D�SUREDELOLW\�WR�VWXG\�DW�WKH�SXEOLF�DGXOW
HGXFDWLRQ��6HFRQGO\��SUREDELOLW\�LV�DVVLJQHG�WR�UHSUHVHQW�WKH�ULVN��RU�FKRLFH��WR�VWXG\�DW�FROOHJH
RU�XQLYHUVLW\�

7KH�PRGHO�XVHG�WR�DVVLJQ�WKHVH�SUREDELOLWLHV�LV�D�VHTXHQWLDO�G\QDPLF�SDQHO�SURELW�PRGHO����7KH
GLVFUHWH�FKRLFHV�RI�JRLQJ�WR�DGXOW�HGXFDWLRQ�RU�XQLYHUVLW\�DUH�DVVXPHG�WR�EH�VHTXHQWLDO��WKH
GHFLVLRQ�GHSHQGV�RQ�SUHYLRXV�HGXFDWLRQ��WKH�GDWD�XWLOL]HG�WR�HVWLPDWH�XQNQRZQ�SDUDPHWHUV
IROORZV�WKH�LQGLYLGXDOV�RYHU�WLPH�ZKLFK�PDNHV�LW�SRVVLEOH�WR�LQFOXGH�XQREVHUYHG�KHWHURJHQHLW\
LQ�SUHIHUHQFHV�LQ�WKH�PRGHO��DQG�ILQDOO\��WKH�QRUPDO�GLVWULEXWLRQ�LV�XVHG�DV�WKH�OLQN�IXQFWLRQ��,Q
WKLV�VWXG\��WKH�QXPEHU�RI�VWXGHQWV�DUH�DOLJQHG�WR�WKH�IRUHFDVW�E\�WKH�0LQLVWU\�RI�(GXFDWLRQ��7KH
PRGHO�VHUYH�DV�D�ILOWHU�WR�SLFN�RXW�WKH�LQGLYLGXDOV�ZLWK�WKH�KLJKHVW�SUREDELOLW\�

7KH�VWXGHQWV�UHFHLYH�VWXGHQW�JUDQWV�DFFRUGLQJ�WR�WKH�FXUUHQW�SURJUDP��+RZHYHU��WKH�VWXGHQWV
KDYH�GLIIHUHQW�SUHIHUHQFHV�DERXW�ORDQV��)URP�REVHUYHG�EHKDYLRU�VRPH�XQFRQGLWLRQDO�UDWLRV�DUH
HVWLPDWHG��ZKLFK�DUH�XVHG�WR�DOORFDWH�VWXGHQWV�LQ�GLIIHUHQW�JURXSV�RI�UHDGLQHVV�WR�ORDQV��7KLV�LV
DQ�LPSRUWDQW�VWHS�VLQFH�WKH�ODUJHVW�SUHGLFWHG�SXEOLF�FRVW�LQ�WKH�FXUUHQW�SURJUDP�LV�GXH�WR
ZULWWHQ�RII�GHEWV��,I�DOO�VWXGHQWV�ZHUH�HQIRUFHG�WR�WDNH�VD\����SHU�FHQW�RI�WKH�PD[LPXP�ORDQ

������������������������������ ����������������������������
���7KLV�DQ�RWKHU�PRGHOV�DUH�GRFXPHQWHG�LQ�VHSDUDWH�WHFKQLFDO�PHPRV��DYDLODEOH�RQ�UHTXHVW�
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HYHU\�VHPHVWHU�WKH�DJJUHJDWH�OHYHO�PD\�EH�FRUUHFW��ZKLOH�LQ�WKH�FDVH�RI�ZULWWHQ�RII�GHEWV�LW�LV
PRUH�LPSRUWDQW�WR�JHW�D�JRRG�UHSUHVHQWDWLRQ�RI�WKH�GLVWULEXWLRQ�

/DERU�PDUNHW��,Q�WKH�ODERU�PDUNHW�PRGXOH�WKH�UHPDLQLQJ�LQGLYLGXDOV�DUH�DVVLJQHG�D�VWDWXV��7KH
ILUVW�PRGHO�LV�DJDLQ�D�G\QDPLF�SDQHO�SURELW�PRGHO�ZKLFK�VLPXODWHV�WKH�SUREDELOLW\�RI
EHFRPLQJ�XQHPSOR\HG�WKH�IROORZLQJ�\HDU��,QGLYLGXDOV�QRW�XQHPSOR\HG�DUH�WKHQ�GLYLGHG�LQWR�D
ODUJH�JURXS�RI�JDLQIXOO\�HPSOR\HG��DQG�D�VPDOO�JURXS�ZKLFK�UHSUHVHQW�SHRSOH�ZKR�YROXQWDULO\
UHIUDLQ�IURP�SDLG�ZRUN��7KLV�JURXS�FRQVLVWV�RI�KRXVHZLYHV��JOREHWURWWHUV��\RXQJ�SHRSOH�ZKR
KDYH�QRW�\HW�IXOO\�HQWHUHG�WKH�ODERU�PDUNHW�HWF��$JDLQ��D�GLVFUHWH�PRGHO�VHUYHV�DV�D�VHOHFWLRQ
PHFKDQLVP�

(DUQLQJV���DQ�H[DPSOH�RI�HVWLPDWLRQ�DQG�YDOLGDWLRQ��,Q�WKLV�DSSOLFDWLRQ�LQGLYLGXDO�LQFRPHV�
DORQJ�ZLWK�WKH�HGXFDWLRQ�PRGXOH��DUH�RI�JUHDW�LPSRUWDQFH��7R�HVWLPDWH�WKH�LQGLYLGXDOV¶
FDSDELOLW\�RI�UHSD\LQJ�WKHLU�ORDQV�WKH�LQFRPH�SURILOH�RYHU�OLIH�LV�FUXFLDO��2QH�RI�WKH�PDLQ
UHDVRQV�WR�DOORFDWH�LQGLYLGXDOV�LQ�D�\HDUO\�VWDWXV�LV�WR�HQKDQFH�WKH�UHOLDELOLW\�RI�DVVLJQLQJ�D
\HDUO\�LQFRPH��'HSHQGLQJ�RQ�WKH�VWDWXV�GLIIHUHQW�UXOHV�DQG�PRGHOV�DUH�XVHG�WR�VLPXODWH
LQFRPHV��7KH�IROORZLQJ�VXEVHFWLRQ�VHUYHV�DV�DQ�H[DPSOH�RI�HVWLPDWLRQ�DQG�YDOLGDWLRQ�

7KH�PRGHO�XVHG�WR�VLPXODWH�HDUQLQJV�LV�D�UDQGRP�FRHIILFLHQW�SDQHO�GDWD�PRGHO��$�SDQHO�RI
�����HPSOR\HG�LQGLYLGXDOV�REVHUYHG�EHWZHHQ������DQG������DUH�XVHG�WR�HVWLPDWH�WKH
SDUDPHWHUV�LQ�����

\ I ;
LW LW L LW
= + +� � �b a h ���

ZKHUH�;�LV�D�YHFWRU�RI�REVHUYHG�FKDUDFWHULVWLFV��DJH��VH[�DQG�OHYHO�RI�HGXFDWLRQ��b�D�YHFWRU�RI
SDUDPHWHUV��a�D�UDQGRP�YDULDEOH�UHSUHVHQWLQJ�XQREVHUYHG�KHWHURJHQHLW\��DQG�h�D�WUDGLWLRQDO
HUURU�WHUP�

7KLV�PRGHO�LV�FXUUHQWO\�YDOLGDWHG�DJDLQVW�GHVFULSWLYH�VWDWLVWLFV�IURP�DQRWKHU�SDQHO�FRYHULQJ�WKH
VDPH�SHULRG��,QLWLDO�UHVXOWV�DUH�VKRZQ�LQ�7DEOH�����ZKHUH�VLPXODWHG�LQFRPHV�DUH�FRPSDUHG�WR
REVHUYHG�VWDWLVWLFV�

7DEOH���LOOXVWUDWHV�UHVXOWV�IURP�D�VLQJOH�VLPXODWLRQ�IRU�RQH�\HDU��,QGLYLGXDOV�DUH�JURXSHG�E\�VH[
DQG�OHYHO�RI�HGXFDWLRQ��7KH�PRGHO�WHQGV�WR�JHQHUDWH�ORZHU�LQFRPHV�IRU�SHUVRQV�ZLWK�WHUWLDU\
HGXFDWLRQ�DQG�WKH�YDULDQFHV�DUH�RYHUHVWLPDWHG�

7DEOH����,QFRPHV�LQ������E\�VH[�DQG�HGXFDWLRQ�������6(.�
6H[ (GXFDWLRQ 0HDQ 6WDQGDUG�GHYLDWLRQ

6LPXODWHG 2EVHUYHG 6LPXODWHG 2EVHUYHG
0DOH 6HFRQGDU\ ��� ��� ��� ��
0DOH 7HUWLDU\ ��� ��� ��� ���
0DOH *UDGXDWHG ��� ��� ��� ���
)HPDOH 6HFRQGDU\ ��� ��� �� ��
)HPDOH 7HUWLDU\ ��� ��� �� ��
)HPDOH *UDGXDWHG ��� ��� ��� ��
1RWH��6HFRQGDU\�HGXFDWLRQ �LQFOXGHV�DOO�SHUVRQV�ZLWK�DW�PRVW�XSSHU�VHFRQGDU\�VFKRRO�RU�KLJK�VFKRRO�H[DP
�,6&('����RU�OHVV���WKH�FODVV�7HUWLDU\�HGXFDWLRQ�LQFOXGHV�DOO�SHUVRQV�ZLWK�OHVV�WKDQ�WKUHH�\HDUV�RI�WHUWLDU\
HGXFDWLRQ��,6&('�����DQG�*UDGXDWHG�DOO�SHUVRQV�WKDW�KDYH�DW�OHDVW�FRPSOHWHG�WKUHH�\HDUV�RI�WHUU\�HGXFDWLRQ
�,6&('��������



��

7R�FKHFN�WKH�SHUIRUPDQFH�RI�WKH�PRGHO�WR�JHQHUDWH�OLIHWLPH�LQFRPHV��ZKLFK�DUH�DOVR
LOOXVWUDWHG�LQ�VHFWLRQ������PHDQ�YDOXHV�DQG�VWDQGDUG�GHYLDWLRQV�RI�WKH�VLPXODWHG�HDUQLQJV�LQ�WKH
\HDUV�����������DUH�FRPSDUHG�WR�REVHUYHG�VWDWLVWLFV�LQ�7DEOH���7KH�ILUVW�URZ�FRPSDUHV�WKH
PHDQ�YDOXH�DQG�VWDQGDUG�GHYLDWLRQ�RI�WKH�LQGLYLGXDOV¶�PHDQ�LQFRPHV�GXULQJ�WKH�SHULRG��ZKLOH
WKH�VHFRQG�URZ�FRPSDUHV�WKH�LQGLYLGXDOV¶�LQFRPH�PRELOLW\��PHDVXUHG�E\�WKH�VWDQGDUG
GHYLDWLRQ��7KH�RYHUDOO�SHUIRUPDQFH�RI�WKH�LQFRPH�PRGHO�VHHPV�WR�EH�DFFHSWDEOH�

7DEOH����,QGLYLGXDO�LQFRPHV�����������������6(.�
,QFRPH 0HDQ 6WDQGDUG�GHYLDWLRQ

6LPXODWHG 2EVHUYHG 6LPXODWHG 2EVHUYHG
0HDQ ��� ��� ��� ��
6WDQGDUG�'HYLDWLRQ �� �� �� ��

7KH�DERYH�PRGHO�LV�DSSOLHG�RQ�HPSOR\HG�LQGLYLGXDOV��7R�DVVLJQ�LQFRPHV�WR�WKH�RWKHU�JURXSV
WKH�UXOHV�LQ�WKH�SHQVLRQ�DQG�ZHOIDUH�SURJUDP�DUH�XVHG�WRJHWKHU�ZLWK�WKH�PRGHO������)RU
H[DPSOH�DQ�HDUO\�UHWLUHG�SHUVRQ�JHWV����SHU�FHQW�RI�WKH�LQFRPH�JHQHUDWHG�E\�WKH�LQFRPH�PRGHO
XS�WR�D�PD[LPXP�OHYHO�FRQVWLWXWHG�E\�WKH�JRYHUQPHQW��,Q�)LJXUH����WKH�DQQXDO�VWDWXV�DQG
LQFRPH�KLVWRU\�IRU�D�UDQGRPO\�FKRVHQ�LQGLYLGXDO�LQ�6HVLP�LV�SUHVHQWHG��$V�VHHQ�D�ODUJH
SRUWLRQ�RI�WKH�YDULDQFH�LV�DWWULEXWHG�WR�FKDQJHV�LQ�WKH�LQGLYLGXDO¶V�\HDUO\�VWDWXV�

)LJXUH����$QQXDO�VWDWXV�DQG�LQFRPH�KLVWRU\�IRU�D�UDQGRPO\�FKRVHQ�LQGLYLGXDO�LQ�6HVLP�
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� Z RUN

$JH

����'HYHORSPHQW�SURMHFWV
,Q�DGGLWLRQ�WR�SHULRGLFDOO\�DGMXVWPHQWV�WR�LPSURYH�6HVLP�WKUHH�PDMRU�SURMHFWV�DUH�LQ�SURJUHVV�

/DERU�VXSSO\��/DERU�LQFRPHV�LV�D�PL[�RI�ODERU�VXSSO\�DQG�ZDJHV��7R�EH�DEOH�WR�PRGHO�ODERU
VXSSO\�UHVSRQVH�WR�FKDQJHV�LQ�WD[HV�RU�WKH�ZHOIDUH�SURJUDPV�LW�LV�QHFHVVDU\�WR�VSOLW�WKLV�PL[
LQWR�SDUWV��$�GLVFUHWH�KRXVHKROG�ODERU�VXSSO\�PRGHO�LV�GHYHORSHG��DORQJ�ZLWK�D�ZDJH�HTXDWLRQ�



��

&RQVXPSWLRQ��:LWK�WKH�DVVXPSWLRQ�WKDW�ODERU�VXSSO\�DQG�FRQVXPSWLRQ�DUH�VHSDUDEOH��D�OLIH�
F\FOH�FRQVLVWHQW�FRQVXPSWLRQ�LV�GHYHORSHG��7KH�FRPPRGLWLHV�LQ�WKH�PRGHO�DUH�E\�QHFHVVLW\
´YHU\´�DJJUHJDWHG��*LYHQ�WKH�PRGHO�LW�LV�DOVR�SRVVLEOH�WR�PHDVXUH�VDYLQJV�DQG�DFFXPXODWHG
ZHDOWK�

+RXVHKROG�IRUPDWLRQ��'XUDWLRQ�PRGHOV�DUH�HVWLPDWHG�WR�EHWWHU�XQGHUVWDQG�WKH�G\QDPLFV�RI
OHDYLQJ�KRPH�PDUULDJH�IHUWLOLW\�GLYRUFH�



��

��'LVWULEXWLRQDO�HIIHFWV�RI�SXEOLF�VWXGHQWV�JUDQWV

8VLQJ�G\QDPLF�PLFURVLPXODWLRQ�IRU�OLIHWLPH�GLVWULEXWLRQDO�DQDO\VHV�KDV�E\�QRZ�D�IDLUO\�ORQJ
DQG�VXFFHVVIXO�KLVWRU\��UHFHQWO\�UHYLHZHG�E\�1HOLVVHQ����0RVW�VWXGLHV�IRFXV�RQ�HIIHFWV�RI�VRFLDO
VHFXULW\��WUDQVIHUV�DQG�WD[HV��7KH�DGYDQWDJH�RI�WKHVH�VWXGLHV��WKDW�WKH\�RIWHQ�WDUJHW�FRPELQDWLRQ
HIIHFWV�RI�PDQ\�SXEOLF�SURJUDPV��LV�DOVR�D�OLPLWDWLRQ�ZKHQ�LW�FRPHV�WR�SROLF\�HYDOXDWLRQ�
([SHFWHG�SRVLWLYH�HIIHFWV�RU�XQH[SHFWHG�QHJDWLYH�HIIHFWV�DQG�WKHLU�FDXVHV�FDQ�UDUHO\�EH�WUDFHG
WR�VHSDUDWH�SURJUDPV�

,Q�WKLV�DSSOLFDWLRQ�ZH�DQDO\]H�RQH�VLQJOH�SURJUDP��WKH�6ZHGLVK�VWXGHQW�JUDQW�SURJUDP�IRU
FROOHJH�DQG�XQLYHUVLW\�HGXFDWLRQ��3ROLWLFLDQV�DQG�VWXGHQW�LQWHUHVW�RUJDQL]DWLRQV�XVXDOO\�IRFXV
WKH�DQQXDO�GLVWULEXWLRQ�RI�LQFRPH��,Q�DQ\�JLYHQ�\HDU��WKH�VWXGHQW�JUDQW�SURJUDP�LV�SURJUHVVLYH
VLQFH�LW�UHGLVWULEXWHV�LQFRPH�WR�WKH�VWXGHQWV�WKDW�E\�FRQYHQWLRQDO�PHDVXUHV�DUH�HFRQRPLFDOO\
´SRRU´��%\�ULVLQJ�VXEVLGLHV��WKH�LQFRPH�JDSV�DUH�UHGXFHG��+RZHYHU��WKH�TXHVWLRQ�LV�LI�WKLV�LV
WUXH�ZKHQ�WDNLQJ�WKH�ZKROH�OLIHF\FOH�LQWR�DFFRXQW"

7R�LVRODWH�WKH�HIIHFWV�RI�WKH�VWXGHQW�JUDQW�SURJUDPV��WKH�VLPXODWLRQV�DUH�GRQH�LQ�D�VWHDG\�VWDWH
ZRUOG��ZLWK�WRDG\¶V�QXPEHU�RI�VWXGHQWV��ODERU�VXSSO\��WD[�V\VWHPV�HWF��:H�DVVXPH�WKDW�WKHUH
DUH�QR�JURZWK�DQG�QR�LQIODWLRQ��7KH�LQWHUHVW�UDWH�LV�VW\OL]HG�DW�WZR�SHU�FHQW��7KLV�DOORZ�XV�WR
VWXG\�HIIHFWV�RI�OLIHF\FOH�SURJUDPV�LQ�D�ZRUOG�ZLWK�WKH�HFRQRPLF�HQYLURQPHQW�RI�WRGD\�
2EYLRXVO\��WKHVH�FDOFXODWLRQV�DUH�QRW�IRUHFDVWV�RI�IXWXUH�JRYHUQPHQW�H[SHQGLWXUH�

����7KH�VWXGHQW�JUDQW�SURJUDP

&XUUHQW�SURJUDP

$�VWXGHQW�PD\�EH�HOLJLEOH�IRU�DOORZDQFHV�IRU�DV�PDQ\�DV����VHPHVWHUV�XQLYHUVLW\�DQG�FROOHJH
VWXGLHV��,W�LV�DOVR�SRVVLEOH�WR�REWDLQ�VWXG\�DOORZDQFH�IRU�XSSHU�VHFRQGDU\�VFKRRO��´IRON�KLJK
VFKRRO´�RU�PXQLFLSDO�DGXOW�HGXFDWLRQ��6WXG\�DOORZDQFHV�FRQVLVW�RI�D�JUDQW�DQG�D�VWXGHQW�ORDQ
DQG�DUH�DZDUGHG�IRU�IXOO�WLPH�RU�SDUW�WLPH�VWXGLHV��,I�WKH�VWXGHQWV�LQFRPH�GXULQJ�WKH�FDOHQGDU
KDOI�\HDU�H[FHHGV�FHUWDLQ�WKUHVKROGV��WKH�VWXG\�DOORZDQFH�ZLOO�EH�UHGXFHG�DFFRUGLQJO\��,Q
VSHFLDO�FDVHV�LW�LV�SRVVLEOH�WR�REWDLQ�H[WUD�VWXG\�DOORZDQFH�IRU�FHUWDLQ�DGGLWLRQDO�H[SHQGLWXUHV�

7DEOH�����$PRXQW�RI�JUDQW�DQG�VWXG\�ORDQ�������6(.�
*UDQW /RDQ 7RWDO

2QH�PRQWK ����� ����� �����
2QH�\HDU����PRQWKV� ������ ������ ������

5HSD\PHQW�RI�WKH�VWXGHQW�ORDQ�EHJLQV�ZKHQ�WKH�VWXGHQW�QR�ORQJHU�UHFHLYH�VWXG\�JUDQWV�DQG�LV
LQFRPH�UHODWHG��7KH�IRUPHU�VWXGHQW�KDV�WR�SD\�IRXU�SHU�FHQW�RI�WKH�LQFRPH�SHU�DQQXP�
�,QFRPH��UHIHUV�WR�WRWDO�LQFRPH�IURP�HPSOR\PHQW��VHOI�HPSOR\PHQW�DQG�FDSLWDO�DV�SHU�ODWHVW
WD[�DVVHVVPHQW��,I��IRU�H[DPSOH��UHSD\PHQW�VWDUWV�LQ�������WKH�DPRXQW�SD\DEOH�ZLOO�EH�IRXU�SHU
FHQW�RI�WKH������LQFRPH��7KH�OHQJWK�RI�WLPH�LW�WDNHV�WR�SD\�RII�ZLOO�GHSHQG�RQ�WKH�DPRXQW
ERUURZHG��LQFRPH�DQG�RQ�KRZ�IXWXUH�LQWHUHVW�UDWHV�GHYHORS��7KH�LQWHUHVW�UDWH�LV����SHU�FHQW�RI
WKH�PDUNHW�UDWH��L�H��QHDUO\�HTXLYDOHQW�WR�PRUWJDJH�LQWHUHVW�UDWH�DIWHU�WD[�UHGXFWLRQV�

������������������������������ ����������������������������
���1HOLVVHQ��-�+�0������



��

3URSRVHG�SURJUDP

7KH�JRYHUQPHQW�SUHVHQWO\�LV�SUHSDULQJ�D�VWXG\�DOORZDQFH�UHIRUP��7KH�WZR�PDLQ�FRPSRQHQWV
DUH�

��7KH�JUDQW�SDUW�RI�WKH�WRWDO�VWXG\�DOORZDQFHV�ZLOO�EH�LQFUHDVHG�
��7KH�UHSD\PHQW�V\VWHP�ZLOO�EH�FKDQJHG�WR�D����\HDU�DQQXLW\�VFKHPH��7KHUH�ZLOO�KRZHYHU
H[LVW�D�VDIHW\�QHW�VR�WKDW�WKH�IRUPHU�VWXGHQW�GRHVQ¶W�QHHG�WR�UHSD\�PRUH�WKDQ���SHU�FHQW�RI�WKH
FXUUHQW�LQFRPH��DIWHU�DJH����������

7DEOH����$PRXQW�RI�SURSRVHG�JUDQW�DQG�VWXG\�ORDQ��6(.�
*UDQW /RDQ 7RWDO

2QH�PRQWK ����� ����� �����
2QH�\HDU����PRQWKV� ������ ������ ������



��

����/LIHWLPH�LQFRPHV
,Q�WKLV�DSSOLFDWLRQ��WKH�OLIHWLPH�LQFRPH�IRU�WKH�LQGLYLGXDO�LV�GHILQHG�DV�WKH�VXP�RI�HDUQLQJV�
VLFNQHVV��SDUHQWDO�DQG�XQHPSOR\PHQW�LQVXUDQFH�DQG�LQYDOLGLW\�DQG�ROG�DJH�SHQVLRQ��,Q
FDOFXODWLQJ�QHW�OLIHWLPH�LQFRPH��WKLV�VXP�LV�UHGXFHG�ZLWK�SDLG�WD[HV�DQG�UHFHLYHG�QHW�WUDQVIHUV
IURP�WKH�VWXG\�JUDQW�SURJUDP��VWXG\�JUDQWV�DQG�ZULWWHQ�RII�VWXG\�ORDQV�GXH�WR�GHDWK���7KH
VLPXODWHG�GLVWULEXWLRQV�IRU�PHQ�DQG�ZRPHQ�DUH�GHVFULEHG�LQ�)LJXUH���DQG���

)LJXUH����'LVWULEXWLRQ�RI�QHW�OLIHWLPH�LQFRPH�IRU�PDOHV��.HUQHO�HVWLPDWHV�

�
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���

���

���

���

� � � � � � � � �� �� ��

6HFRQGDU\

7HUWLDU\

*UDGXDWHG

0DOH

0LOOLRQ�6(.

)LJXUH����'LVWULEXWLRQ�RI�QHW�OLIHWLPH�LQFRPH�IRU�IHPDOHV��.HUQHO�HVWLPDWHV�

�

��

���

���

���

���

� � � � � � � � �� �� ��

6HFRQGDU\

7HUWLDU\

*UDGXDWHG

)HPDOH

0LOOLRQ�6(.



��

����5HWXUQ�WR�HGXFDWLRQ
$Q�LPSRUWDQW�FULWHULD�RI�UHOLDELOLW\�LV�ZKHWKHU�WKH�PRGHO�LV�FDSDEOH�WR�VLPXODWH�UHWXUQV�WR
HGXFDWLRQ�WKDW�DUH�VLPLODU�WR�FXUUHQW�SURIHVVLRQDO�MXGJPHQW��$V�VHHQ�LQ�7DEOH����WKH�ZDJH
SUHPLXP�DIWHU�WD[�DQG�EHQHILWV�YDULHV�EHWZHHQ���DQG���SHUFHQW�IRU�DQ�DGGLWLRQDO�\HDU�RI�VWXG\�
7KHVH�ILJXUHV�DUH�ZHOO�LQ�OLQH�ZLWK�RWKHU�UHFHQW�HVWLPDWHV���

7DEOH����5HWXUQ�WR�HGXFDWLRQ�������6(.���3UHOLPLQDU\�5HVXOWV
6HFRQGDU\�HGXFDWLRQ 7HUWLDU\�HGXFDWLRQ *UDGXDWHG

0DOH )HPDOH 0DOH )HPDOH 0DOH )HPDOH

1HW�/LIH�,QFRPH ����� ����� ����� ����� ����� �����
5HWXUQ��RYHU�OLIH ��� ��� ����� �����
5HWXUQ�\HDU�RI�VWXG\ ��� ��� ��� ���
5HWXUQ�\HDU�RI�VWXG\�� ��� ��� ��� ���
1RWH��(GXFDWLRQ�FODVVHV�DUH�H[SODLQHG�LQ�7DEOH��

����'LVWULEXWLRQDO�HIIHFWV
,Q�WKLV�VWXG\�WKH�GLVWULEXWLRQDO�HIIHFWV�RI�WKH�VWXG\�JUDQW�SURJUDP�LV�PHDVXUHG�LQ�D�OLIH
DFFRXQWLQJ�SHUVSHFWLYH��:KR�EHQHILWV�IURP�WKH�SURJUDP�DQG�ZKR�SD\V�"�,W�LV�HDV\�WR�GR
DFFRXQWLQJ�RQ�ZKR�UHFHLYHV�JUDQWV��EXW�ZKR�SD\V"�7KHUH�H[LVWV�QR�VSHFLDO�FRQWULEXWLRQ�RU�WD[
WR�ILQDQFH�VWXGHQW�JUDQWV��7KH�VLPSOH�DVVXPSWLRQ�LQ�WKLV�DSSOLFDWLRQ�LV�WKDW�HYHU\�\HDU��WKH
VWXGHQWV��JUDQWV�DUH�ILQDQFHG�E\�DOO�WD[�SD\HUV�LQ�SURSRUWLRQ�WR�WKHLU�DFWXDO�WD[��2U�IRU�HYHU\
LQGLYLGXDO�L�

V
J

W
W

L

L

L

L
=
Ê
Ê




ZKHUH

JL� �UHFHLYHG�VWXG\�JUDQW�IRU�LQGLYLGXDO�L
WL� �SDLG�LQFRPH�WD[�IRU�LQGLYLGXDO�L
VL� �WD[�FRQWULEXWLRQ�IRU�LQGLYLGXDO�L

7KH�DFFRXQWLQJ�LV�GRQH�IRU�DSSUR[LPDWHO\�RQH�ELUWK�FRKRUW�DW�GHDWK�LQ�WKH�VWHDG\�VWDWH�ZRUOG�
0HDQ�YDOXHV�DUH�SUHVHQWHG�LQ�7DEOH���

7DEOH����5HGLVWULEXWLRQ�RI�6WXGHQW�*UDQWV�DQG�ILQDQFLQJ�IRU�D�ELUWK�FRKRUW�DW�GHDWK�
0HDQ�YDOXHV�LQ�6(.��3UHOLPLQDU\�5HVXOWV

6HFRQGDU\�HGXFDWLRQ 7HUWLDU\�HGXFDWLRQ *UDGXDWHG
0DOH )HPDOH 0DOH )HPDOH 0DOH )HPDOH

5HFHLYHG�JUDQW ����� ����� ������ ������ ������ ������
7D[�FRQWULEXWLRQ ������ ������ ������ ������ ������ ������
1HW ������� ������� ������ ����� ������ ������
1HW�ZLWK����LQWHUHVW ������� ������� ����� ������ ������� �������
1RWH��(GXFDWLRQ�FODVVHV�DUH�H[SODLQHG�LQ�7DEOH��
������������������������������ ����������������������������
���(GLQ��3�$���+ROPOXQG��%�������



��

7KH�DFFXPXODWHG�UHFHLYHG�VWXGHQW�JUDQWV�DQG�WD[�FRQWULEXWLRQV�IRU�FRPSOHWH�OLIHF\FOHV�LQ�WKH
SUHVHQW�SURJUDP�DUH�VXPPDUL]HG�LQ�7DEOH����3HUVRQV�ZLWK�PD[LPXP�VHFRQGDU\�HGXFDWLRQ�
JHQHUDOO\�FKLOGUHQ�RI�ZRUNHUV��UHFHLYH�YHU\�OLWWOH�JUDQWV�RYHU�WKH�OLIH�F\FOH��EXW�FRQWULEXWH�D�ORW�
*UDGXDWHG�SHUVRQV��W\SLFDOO\�FKLOGUHQ�RI�ZHOO�HGXFDWHG��ERWK�UHFHLYH�DQG�FRQWULEXWH�ODUJH
DPRXQWV��:KHQ�ORRNLQJ�DW�WKH�QHW�WUDQVIHUV��WKH�PRVW�UHPDUNDEOH�LV�SHUKDSV�WKDW�PHQ�ZLWK�D
RQO\�VHFRQGDU\�HGXFDWLRQ�KDYH�SDLG�DURXQG�D�ELOOLRQ�6(.�RYHU�WKH�OLIHF\FOH��*UDGXDWHG
ZRPHQ�KDYH�UHFHLYHG�PRUH�WKDQ�D�ELOOLRQ�6(.��2EYLRXVO\��WKH�SXEOLF�VWXGHQW�JUDQW�SURJUDP
UHGLVWULEXWHV�UHVRXUFHV�WKURXJK�OLIH�IURP�ORZ�HGXFDWHG�WR�KLJK�HGXFDWHG��DQG�WKHUHE\�IURP
ZRUNHUV�FKLOGUHQ�WR�SULYLOHJHG�FKLOGUHQ��IURP�PHQ�WR�ZRPHQ��,I�ZH�DOVR�LQFOXGH�VW\OL]HG
LQWHUHVW�UDWHV�LQ�WKH�QHW�FDOFXODWLRQV��WKH�UHGLVWULEXWLRQ�LV�H[WUDRUGLQDU\��7KDW�LV�GXH�WR�WKH�IDFW
WKDW�JUDQWV�JHQHUDOO\�DUH�UHFHLYHG�ZKHQ�SHRSOH�DUH�\RXQJ�EXW�WD[�FRQWULEXWLRQV�DUH�PDGH�ODWHU
LQ�OLIH��:RPHQ�DUH�WKH�´QHW�ZLQQHUV´�VLQFH�WKH\�WHQG�WR�VWXG\�D�ORW�EXW�ODWHU�ZRUN�SDUW�WLPH
ZLWK�ORZHU�ZDJHV�

7DEOH����&XUUHQW�SURJUDP��5HGLVWULEXWLRQ�RI�VWXGHQW�JUDQWV�DQG�ILQDQFLQJ�IRU�D�ELUWK
FRKRUW���0LOOLRQ�6(.���3UHOLPLQDU\�5HVXOWV

6HFRQGDU\�HGXFDWLRQ 7HUWLDU\�HGXFDWLRQ *UDGXDWHG
0DOH )HPDOH 0DOH )HPDOH 0DOH )HPDOH

5HFHLYHG�JUDQW ��� ��� ��� ��� ����� �����
7D[�FRQWULEXWLRQ ����� ��� ��� ��� ����� ���
1HW ���� ���� ��� �� ��� �����
1HW�ZLWK����LQWHUHVW ������ ���� �� ��� ����� �����
1RWH����(GXFDWLRQ�FODVVHV�DUH�H[SODLQHG�LQ�7DEOH��
1RWH����'XH�WR�WKH�QDWXUH�RI�WKH�VLPXODWLRQ�PRGHO��UHVXOWV�DUH�VWRFKDVWLF��RXWFRPHV�ZKLFK�H[SODLQV�WKDW�WKH�´QHW´
GRHV�QRW�VXP�WR�]HUR�

$V�PHQWLRQHG��WKH�JRYHUQPHQW�LV�SUHSDULQJ�D�SURSRVDO�LQFUHDVLQJ�WKH�OHYHO�RI�WKH�VWXGHQW
JUDQWV��6LPXODWLRQ�RI�WKLV�SURSRVDO�VKRZV�WKDW�WKH�UHJUHVVLYH�UHGLVWULEXWLRQ�RYHU�WKH�OLIHF\FOH
ZLOO�LQFUHDVH��TXLWH�FRQWUDU\�WR�ZKDW�LV�DUJXHG��7DEOH����

7DEOH����3URSRVHG�SURJUDP��5HGLVWULEXWLRQ�RI�VWXGHQW�JUDQWV�IRU�D�ELUWK�FRKRUW���0LOOLRQ
6(.���3UHOLPLQDU\�5HVXOWV

6HFRQGDU\�HGXFDWLRQ 7HUWLDU\�HGXFDWLRQ *UDGXDWHG
0DOH )HPDOH 0DOH )HPDOH 0DOH )HPDOH

5HFHLYHG�JUDQW ��� ��� ��� ��� ����� �����
7D[�FRQWULEXWLRQ ����� ��� ��� ��� ����� �����
1HW ������ ���� ��� �� ��� �����
1HW�ZLWK����LQWHUHVW ������ ���� �� ��� ����� �����
1RWH����(GXFDWLRQ�FODVVHV�DUH�H[SODLQHG�LQ�7DEOH��
1RWH����'XH�WR�WKH�QDWXUH�RI�WKH�VLPXODWLRQ�PRGHO��UHVXOWV�DUH�VWRFKDVWLF��RXWFRPHV�ZKLFK�H[SODLQV�WKDW�WKH�´QHW´
GRHV�QRW�VXP�WR�]HUR�
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7KH�UHVXOWV�VKRZ�WKDW�DOUHDG\�ZLWK�D�FRQYHQWLRQDO�DQG�VWUDLJKWIRUZDUG�PLFURVLPXODWLRQ�PRGHO
WKH�DQDO\VHV�RI�OLIHWLPH�GLVWULEXWLRQDO�HIIHFWV�RI�SXEOLF�SURJUDPV�PD\�SURGXFH�XQH[SHFWHG�DQG
IDLUO\�FRQWURYHUVLDO�UHVXOWV��6HQVLWLYLW\�DQDO\VHV�LQGLFDWH�WKDW�WKH�SUHOLPLQDU\�UHVXOWV�DUH�UDWKHU
UREXVW�VLQFH�WKH\�UHO\�RQ�PDLQVWUHDP�HGXFDWLRQ�UHWXUQV�DQG�GHWDLOHG�UXOHV�

$V�LQ�DOO�VLPLODU�UHVHDUFK��WKH�ILQGLQJV�GHSHQG�RQ�WKH�UHODWLRQV�IRXQG�LQ�WKH�GDWDVHWV�XVHG��7KH
HGXFDWLRQ�UHWXUQV�RU�ZDJH�SUHPLXPV�DUH�HVWLPDWHG�IRU�WKH�SHULRG���������FRYHULQJ�ERWK�D
VKRUW�SHULRG�RI�D�ERRPLQJ�HFRQRP\�DQG�WKH�ZRUVW�FULVHV�VLQFH�WKH������V��0RVW�HGXFDWLRQ
SURJUDPV�KDYH�EHHQ�H[SDQGHG�VWURQJO\�LQ�WKH������V��7KH�HVWLPDWHG�ZDJH�SUHPLXPV�DUH
DVVXPHG�VWDEOH�IRU�WKH�IXWXUH�EXW�WKH\�PD\�EH�UHGXFHG�DV�D�FRQVHTXHQFH�RI�VXSSO\�HIIHFWV��RU
LQFUHDVHG�GXH�WR�KLJKHU�GHPDQG�RI�ZHOO�HGXFDWHG��7KXV��WKH�UHVXOWV�DUH�QRW�D�SURMHFWLRQ�RI�WKH
H[SHFWHG�IXWXUH��UDWKHU�D�GHVFULSWLRQ�RI�KRZ�WKH�SUHVHQW�SURJUDP�ZRUNV�ZKHQ�DVVXPLQJ�VWDEOH
EHKDYLRUDO�DQG�RWKHU�UHODWLRQV�GXULQJ�OLIHWLPH�RI�D�6ZHGLVK�FRKRUW�

2I�FRXUVH��WKH�HIIHFWV�RI�WKH�SXEOLF�VWXGHQW�JUDQW�SURJUDP�SUREDEO\�DUH�ZLGHU�WKDQ�GHVFULEHG
E\�WKLV�OLIHWLPH�DFFRXQWLQJ��)RU�H[DPSOH��LI�JHQHURXV�SXEOLF�VWXGHQW�JUDQWV�VKRXOG�GHFUHDVH�WKH
VRFLDO�VHOHFWLRQ�DPRQJ�VWXGHQWV�LQ�WHUWLDU\�HGXFDWLRQ��WKLV�PD\�DOVR�KDYH�GLVWULEXWLRQDO�LPSDFW�
+RZHYHU��RXU�RZQ�HYDOXDWLRQ��VWLOO�WR�EH�SXEOLVKHG��VKRZV�QR�SRVLWLYH�HIIHFWV�IURP�WKH�UHFHQW
UHIRUPV�WKDW�PDGH�WKH�SURJUDPV�PRUH�JHQHURXV��7KH�YHU\�VWURQJ�VRFLDO�VHOHFWLRQ�UHPDLQHG
XQFKDQJHG�LQ�VSLWH�RI�LQFUHDVHG�JRYHUQPHQW�VXEVLGLHV��,W�PLJKW�EH�WKH�DYDLODELOLW\�DQG�TXDOLW\
RI�HGXFDWLRQ�UDWKHU�WKDQ�WKH�EHQHILWV�WKDW�LQIOXHQFH�VRFLDO�VHOHFWLRQ�

*HQHURXV�JRYHUQPHQW�VXEVLGLHV�FRXOG�DOVR�DIIHFW�WKH�HIILFLHQF\�LQ�WKH�HGXFDWLRQ�V\VWHP��7KH\
FRXOG�FRQWULEXWH�WR�DQ�LQFUHDVHG�VKDUH�RI�VWXGHQWV�LQ�SRVW�JUDGXDWH�SURJUDPV��WR�WKDW�PRUH
VWXGHQWV�WHVW�GLIIHUHQW�FRXUVHV�EHIRUH�GHFLGLQJ�RU�WR�H[WUD�VHPHVWHUV�PRUH�IRU�MR\�WKDQ�IRU
FDUHHU��6XFK�HIIHFWV�RQ�VWXGHQWV��EHKDYLRU�PD\�DOVR�LQIOXHQFH�WKH�GLVWULEXWLRQ��8QIRUWXQDWHO\�
WKHUH�DUH�YHU\�IHZ�HPSLULFDO�HYLGHQFH�RI�KRZ�VXEVLGLHV�DIIHFW�WKH�HIILFLHQF\�

,GHDOO\�\RX�ZRXOG�OLNH�WR�NQRZ�KRZ�HGXFDWLRQ��OLIHWLPH�LQFRPH�DQG�ZHDOWK�ZRXOG�EH
GLVWULEXWHG�LQ�6ZHGHQ�LI�WKHUH�ZHUH�OHVV�JRYHUQPHQW�VXEVLGLHV��%\�GHYHORSLQJ�WKH�PRGHO
IXUWKHU�ZLWK�ODERU�VXSSO\��VDYLQJV�DQG�FRQVXPSWLRQ�EHKDYLRU�HWF��VXFK�DQDO\VHV�PLJKW�EH
ZLWKLQ�UHDFK�
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