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$EVWUDFW�
�

-LVX�<X�

'HSDUWPHQW�RI�(FRQRPLFV�

7KH�*UDGXDWH�6FKRRO�

6HRXO�1DWLRQDO�8QLYHUVLW\�

�
7KLV�SDSHU�H[DPLQHV�WKH�LPSDFW�RI�WKH�VFKRRO�OXQFK�SURJUDP�RI�6RXWK�.RUHD�RQ�

WKH�QXWULHQW�LQWDNHV�RI�FKLOGUHQ�LQ������DQG�������8VLQJ�UHJLRQDO�YDULDWLRQV�LQ�

WKH�SURYLVLRQ�RI�WKH�VFKRRO�OXQFK�SURJUDP��,�ILQG�WKH�SRVLWLYH�HIIHFW�RI�WKH�VFKRRO�

OXQFK�SURJUDP�RQ�WKH�WRWDO�HQHUJ\�LQWDNH�RI�VFKRRO�DJH�FKLOGUHQ�IRU�WKHLU�OXQFK��

0RUHRYHU��WKH�HIIHFW�SHUVLVWHG�RYHU����KRXUV�IRU�SURWHLQ��YLWDPLQV��DQG�PLQHUDOV��

7R�HYDOXDWH�WKH�ORQJ�WHUP�HIIHFW�RI�WKH�VFKRRO�OXQFK�SURJUDP��,�DVVHVV�KRZ�WKH�

LQFUHDVHG�HQHUJ\�DQG�QXWULHQW�LQWDNHV�DIIHFW�WKH�KHLJKW�RI�WKH�FRKRUWV�ZKR�DUH�

H[SRVHG�WR�VFKRRO�PHDOV�LQ�GLIIHUHQW�GHJUHHV��7KH�ORQJ�WHUP�HIIHFW�RQ�WKH�KHLJKW�

LV�SRVLWLYH�DQG�VWDWLVWLFDOO\�VLJQLILFDQW�IRU�ER\V�ZKR�DUH�H[SRVHG�WR�WKH�VFKRRO�

OXQFK� SURJUDP�GXULQJ� WKHLU� HOHPHQWDU\� VFKRRO� SHULRG��7KH� H[SDQVLRQ� RI� WKH�

VFKRRO�OXQFK�SURJUDP�OHDGV�WR�LPSURYHG�QXWULWLRQ�VWDWXV�RI�FKLOGUHQ��
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.H\ZRUGV��6FKRRO�/XQFK�3URJUDP��1XWULWLRQ��+HDOWK�DQG�+XPDQ�&DSLWDO�

6WXGHQW�1XPEHU�������������



&RQWHQWV�

���,QWURGXFWLRQ������������������������������������������������������������������������������������������

���/LWHUDWXUH�5HYLHZ���������������������������������������������������������������������������������

���7KH�6FKRRO�/XQFK�3URJUDP�LQ�6RXWK�.RUHD��������������������������������������

���'DWD�DQG�'HVFULSWLYH�6WDWLVWLFV������������������������������������������������������������

���7KH�6FKRRO�/XQFK�3URJUDP�DQG�1XWULWLRQDO�,QWDNHV� �

RI�&KLOGUHQ�������������������������������������������������������������������������������������������

���/RQJ�WHUP�(IIHFW�RI�WKH�6FKRRO�/XQFK�3URJUDP������������������������������

���&RQFOXVLRQ��������������������������������������������������������������������������������������������

5HIHUHQFHV������������������������������������������������������������������������������������������������
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/LVW�RI�)LJXUH�

)LJXUH����7KH�<HDUO\�7UHQG�RI�6FKRRO�/XQFK�3URJUDP� �

([SDQVLRQ�5DWH�LQ������������������������������������������������������������

�
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/LVW�RI�7DEOHV�

7DEOH����6XPPDU\�6WDWLVWLFV�RI�WKH�/XQFK�(QHUJ\�,QWDNH��NFDO�����������

7DEOH����7KH�(VWLPDWHG�(IIHFWV�RI�6FKRRO�/XQFK�RQ�WKH� �

(QHUJ\�,QWDNH��NFDO�������������������������������������������������������������������

7DEOH����7KH�(VWLPDWHG�(IIHFWV�RI�7DNLQJ�6FKRRO�/XQFK�RQ�WKH� �

7RWDO�)RRG�,QWDNH����������������������������������������������������������������������

7DEOH����7KH�(VWLPDWHG�(IIHFWV�RI�6FKRRO�/XQFK� �

RQ�WKH�0LFURQXWULHQWV����������������������������������������������������������������

7DEOH����7KH�(IIHFWV�RI�WKH�6FKRRO�/XQFK�3URJUDP�E\� �

'LIIHUHQW�,QFRPH�4XDUWLOH�*URXSV�������������������������������������������

7DEOH����7KH�(IIHFWV�RI�WKH�6FKRRO�/XQFK�3URJUDP�RQ�WKH� �

/XQFK�,QWDNH�E\�'LIIHUHQW�$JH�DQG�*HQGHU� �

*URXSV�RI�&KLOGUHQ��������������������������������������������������������������������

7DEOH����7KH�(IIHFWV�RI�WKH�6FKRRO�/XQFK�3URJUDP�RQ� �

���+RXU�,QWDNH�E\�'LIIHUHQW�$JH�DQG�*HQGHU� �

*URXSV�RI�&KLOGUHQ��������������������������������������������������������������������

7DEOH����7KH�/RQJ�WHUP�(IIHFWV�RI�7DNLQJ�6FKRRO�/XQFKHV�WR� �

+HLJKW�LQ�$GXOWKRRG������������������������������������������������������������������

�
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���,QWURGXFWLRQ�

7KH�HFRQRPLFV�OLWHUDWXUH�KDV�IRFXVHG�RQ�KXPDQ�FDSLWDO�LPSURYHPHQW�DV�D�WRRO�

WR�GHYHORS�DQG�JURZ�HFRQRPLHV��$V�VXSSO\LQJ�VXIILFLHQW�QXWULHQWV�LV�LPSRUWDQW�

IRU�KHDOWK�� WKH�VFKRRO�PHDO�SURJUDP�EHFDPH�RQH�RI�WKH�HIIHFWLYH�PHWKRGV� WR�

GHYHORS�KXPDQ�FDSLWDO��7KH�UHODWLRQVKLS�EHWZHHQ�SK\VLFDO�JURZWK�DQG�QXWULWLRQ�

LV� FOHDU�� 7KH� QXWULWLRQDO� VWDWXV� GXULQJ� FKLOGKRRG� LV� FULWLFDO� IRU� SK\VLFDO� DQG�

FRJQLWLYH�GHYHORSPHQW��$OWLQGDJ�HW�DO���������)ULVYROG��������*OHZZH�HW�DO���

������6WUDXVV�	�7KRPDV���������7KH�DGHTXDWH�DQG�EDODQFHG�LQWDNH�RI�QXWULHQWV�

LV�D�SUHUHTXLVLWH�IRU�ERG\�JURZWK��VXFK�DV�ERQHV�DQG�FHOOV��0RUHRYHU�� UHFHQW�

VWXGLHV�GRFXPHQWHG�WKH�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�QXWULWLRQ�LQWDNHV�LQ�VFKRRO�

DQG�FRJQLWLYH�GHYHORSPHQW�DGGLWLRQDO�WR�SK\VLFDO�JURZWK��)RU�H[DPSOH��%HORW�

DQG� -DPHV� ������� IRXQG� WKDW� WKH� LPSURYHPHQW� RI� VFKRRO� PHDOV� LQFUHDVHV�

VWXGHQWV¶�HGXFDWLRQDO�RXWFRPHV�DQG�GHFUHDVHV�DXWKRUL]HG�DEVHQFHV�� �

7KH�TXDQWLW\�DQG�TXDOLW\�RI�IRRG�DQG�QXWULHQWV�WKDW�FKLOGUHQ�WDNH�GLIIHU�

IURP�WKHLU�VRFLDO�DQG�HFRQRPLF�EDFNJURXQGV��&KLOGUHQ�IURP�KRXVHKROGV�ZLWK�

ORZHU�VRFLRHFRQRPLF�VWDWXV�DUH�PRUH�OLNHO\�WR�JHW�OHVV�DWWHQWLRQ�DQG�FDUH�LQ�WKHLU�

GLHW��7KH�VFKRRO�PHDO�SURJUDP�FDQ�EH�D�SRWHQWLDO�LQWHUYHQWLRQ�WR�VXSSO\�ZHOO�

EDODQFHG�DQG�VXIILFLHQW�QXWULHQWV�WR�HYHU\�VFKRRO�DJH�FKLOG�UHJDUGOHVV�RI�WKHLU�

EDFNJURXQG��7KH�VFKRRO�PHDO�LV�D�SODQQHG�GLHW�WKDW�SURYLGHV�HVVHQWLDO�QXWULHQWV�

IRU�JURZWK�ZKLOH�EXLOGV�D�VDIHW\�QHW�IRU�ORZ�LQFRPH�FKLOGUHQ�� �

0DQ\� FRXQWULHV� XVH� VFKRRO� PHDO� SURJUDPV� WR� VXSSRUW� VXIILFLHQW�

QXWULWLRQDO� LQWDNH� RI� ORZ�LQFRPH� FKLOGUHQ�� 7KH� ZD\� RI� RIIHULQJ� D� PHDO� RU�

GHWHUPLQLQJ�WKH�HOLJLELOLW\�WR�SDUWLFLSDWH�YDULHV�DPRQJ�FRXQWULHV��,Q�WKH�8QLWHG�

6WDWHV��WKH�IUHH�RU�UHGXFHG�SULFH�PHDO�LV�SURYLGHG�WKURXJK�WKH�6FKRRO�%UHDNIDVW�

3URJUDP��6%3��DQG�WKH�1DWLRQDO�6FKRRO�/XQFK�3URJUDP��16/3���(YHU\�VWXGHQW�

IURP�D�SDUWLFLSDWLQJ�VFKRRO�FDQ�WDNH�D�VFKRRO�PHDO�DQG�IUHH�OXQFKHV�DUH�HOLJLEOH�

IRU� FKLOGUHQ� EHORZ� ���� SHUFHQW� RI� SRYHUW\�� 7KH� VFKRRO� PHDO� LQ� WKH� 8QLWHG�

.LQJGRP�LV�DOVR�FRPSOHPHQWDU\�IRU�HOLJLEOH�VWXGHQWV�LI�WKH\�UHTXHVW��

7KH�GHFOLQH�LQ�WKH�SDLG�PHDO�SDUWLFLSDWLRQ�UDWH�LV�FRQWLQXDOO\�SRLQWHG�RXW�

DV�D�ZHDNQHVV�RI� WKH�FXUUHQW� VFKRRO�PHDO�SURJUDPV� LQ�ERWK�FRXQWULHV��6RPH�
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VWXGHQWV�IURP�ORZ�LQFRPH�IDPLOLHV�GR�QRW�WDNH�D�VFKRRO�PHDO�GXH�WR�WKH�VWLJPD�

HIIHFW��5DOVWRQ�	�1HZPDQ���������)URP�������WR�H[SDQG�WKH�EHQHILWV��WKH�8.�

VWDUWHG�WKH�SURYLVLRQ�RI�IUHH�PHDOV�WR�HYHU\�\RXQJHVW�VWXGHQW�IURP�DJHV���WR����

1RW�RQO\�WKH�8.�EXW�DOVR�PDQ\�RWKHU�FRXQWULHV�GHEDWHV�RQ� WKH�H[SDQVLRQ�RI�

XQLYHUVDO�VFKRRO�PHDO�SURJUDP��7KH�FRVW�RI�D�VFKRRO�PHDO�SURJUDP�LV�LQFUHDVLQJ�

ZRUOGZLGH��7KH�LPSDFW�RI�D�VFKRRO�PHDO�LV��KRZHYHU��QRW�IXOO\�H[DPLQHG��

7KLV�SDSHU�DLPV�WR�LQYHVWLJDWH�WKH�LPSDFW�RI�WKH�VFKRRO�PHDO�SURJUDP�RQ�

FKLOGUHQ¶V�LQWDNH�RI�QXWULHQWV�DQG�WKH�ORQJ�WHUP�HIIHFW�RI�VFKRRO�PHDO�SURJUDP�

RQ� IXWXUH�KHDOWK��&XUUHQWO\��HYHU\�VFKRRO� LQ�6RXWK�.RUHD�KHQFHIRUWK��.RUHD��

SURYLGHV�VFKRRO�OXQFKHV��7KH�V\VWHP�RI�.RUHDQ�VFKRRO�LV�GLIILFXOW�IRU�VWXGHQWV�

WR�FKRRVH�RWKHU�RSWLRQV�DQG�������RI�VWXGHQWV�DUH�WDNLQJ�VFKRRO�OXQFKHV��,Q�WKH�

FDVH�RI�HOHPHQWDU\�VFKRRO�VWXGHQWV��VWXGHQWV�WRRN�����RI�WKHLU�GDLO\�FDORULHV�DW�

OXQFK��)RU�VWXGHQWV��ZKR�JHW�IUHH�VFKRRO�OXQFKHV��D�SRUWLRQ�RI�VFKRRO�OXQFKHV�

IRU�GDLO\�FDORULHV�ZDV������1��<��3DUN�	�&KRL���������6WXGHQWV�WDNH�D�ODUJH�

VHUYLQJ� RI� WKHLU� GDLO\�PHDOV� E\� VFKRRO� OXQFKHV�� 7KHUHIRUH�� WKH� VFKRRO� OXQFK�

SURJUDP� LV� SHUFHLYHG� DV� D� JUHDW� LQYHVWPHQW� LQ� WKH� SHUVSHFWLYH� RI� KXPDQ�

UHVRXUFHV��EXW�WKH�HIIHFWLYHQHVV�RI�WKH�VFKRRO�OXQFK�SURJUDP�LV�VWLOO�LQFRQFOXVLYH�� �

8VLQJ� WKH� YDULDWLRQV� LQ� WKH� WLPLQJ� RI� WKH� VFKRRO� OXQFK� SURJUDP�

H[SDQVLRQV� DFURVV� UHJLRQV�� ,� HVWLPDWH� WKH� GLIIHUHQFH� EHWZHHQ� WDNLQJ� VFKRRO�

OXQFK�DQG�QRQ�VFKRRO�OXQFK��7KH�HVWLPDWLRQ�LV�DOVR�UHSHDWHG�E\�VXEJURXSV�VXFK�

DV�DJH�DQG�JHQGHU��7KH�WRWDO�HQHUJ\�LQWDNH�IRU�OXQFK�LV�KLJKHU�IRU�VFKRRO�OXQFK�

WDNHUV� WKDQ� IRU�QRQ�VFKRRO� OXQFK� WDNHUV��$OVR�� WDNLQJ� VFKRRO� OXQFK� LQFUHDVHV�

VWXGHQW¶V� LQWDNHV� RI�PLFURQXWULHQWV� OLNH� YLWDPLQV� DQG�PLQHUDOV��7KH� SRVLWLYH�

HIIHFWV�RQ�LQWDNHV�RI�VRPH�QXWULHQWV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�IRU����KRXU�� �

1H[W�� ,� DVVHVV� WKH� ORQJ�WHUP� HIIHFW� RI� WKH� VFKRRO� OXQFK� SURJUDP� E\�

IROORZLQJ�XS�RQ�WKH�FRKRUWV�H[SRVHG�WR�VFKRRO�PHDOV�ZLWK�D�YDULDWLRQ��7R�FKHFN�

WKH� LPSURYHPHQW� LQ� RQH¶V� QXWULWLRQDO� VWDWXV�� WKH� UHODWLRQVKLS� EHWZHHQ�

SUREDELOLW\� WR� JHW� EHQHILW� IURP� WKH� VFKRRO� OXQFK� SURJUDP�� DQG� WKH� KHLJKW� DW�

DGXOWKRRG�LV�DQDO\]HG��7KH�LQFUHDVH�LQ� WKH�LPSOHPHQWDWLRQ�UDWH�RI�WKH�VFKRRO�

OXQFK�SURJUDP�DW�WKH�ORFDWLRQ�WKH\�ZHQW�WR�VFKRROV�LV�UHODWHG�WR�D�ULVH�LQ�KHLJKW��

7KH� UHVW� RI� WKH� VWXG\� LV� RUJDQL]HG� DV� IROORZV�� 6HFWLRQ� �� UHYLHZHG� WKH�

SUHYLRXV�OLWHUDWXUHV�DQG�LQ�VHFWLRQ���WKH�KLVWRULFDO�EDFNJURXQG�DQG�SURSHUWLHV�RI�
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WKH�VFKRRO�OXQFK�SURJUDP�LQ�.RUHD�DUH�GHVFULEHG��6HFWLRQ���SUHVHQWV�WKH�GDWD�

HPSOR\HG��6HFWLRQ���GHVFULEHV�WKH�HVWLPDWLRQ�VWUDWHJ\�DQG�UHVXOWV�IRU�WKH�PDLQ�

DQDO\VLV� DQG� VXEJURXSV�� 7KH� ORQJ�WHUP� HIIHFW� LV� GLVFXVVHG� LQ� 6HFWLRQ� ��� ,Q�

FRQFOXVLRQ�� ,�GLVFXVV�WKH�YDOXDWLRQ�RI� WKH�VFKRRO�PHDO�SURJUDP�DQG�QXWULWLRQ�

SROLFLHV��

�

���/LWHUDWXUH�5HYLHZ�

5HFHQW� VWXGLHV� VKRZHG� WKH� HYLGHQFH� WKDW� FKLOGKRRG� KHDOWK� HIIHFWV� RQ� DGXOW�

KHDOWK��LQFRPH��DQG�VRFLDO�VWDWXV��$OPRQG�HW�DO���������%OHDNOH\��������&DVH�HW�

DO����������7KHUHIRUH��FKLOGKRRG�LOOQHVV�RU�IRRG�LQVHFXULW\�KDV�D�QHJDWLYH�LPSDFW�

RQ� FKLOGUHQ
V� KHDOWK� RXWFRPHV�� *XQGHUVHQ� DQG� .UHLGHU� ������� XVHG�

QRQSDUDPHWULF�ERXQGLQJ�PHWKRGV�WR�LVRODWH�WKH�FDXVDO�LPSDFW�RI�IRRG�VHFXULW\�

RQ�KHDOWK�DQG�ILQG�WKDW�IRRG�VHFXULW\�KDV�D�SRVLWLYH�LPSDFW�RQ�JHQHUDO�KHDOWK�

VWDWXV�DQG�KHDOWK\�ZHLJKW��7KH\�SRLQWHG�RXW�WKH�LQWHUYHQWLRQ�WR�DOOHYLDWH�IRRG�

LQVHFXULW\�FRXOG�HQKDQFH�KHDOWK�RXWFRPHV�E\�LPSURYLQJ�DFFHVV�WR�KHDOWK�FDUH�

VHUYLFHV�E\�IUHH�XS�WKH�KRXVHKROG
V�EXGJHW�IURP�VSHQGLQJ�RQ�IRRG�� �

$V�D�SDUW�RI�WKH�IRRG�VHFXULW\�SROLF\��PDQ\�UHVHDUFKHUV�SDLG�DWWHQWLRQ�WR�

WKH�HIIHFWLYHQHVV�RI�VFKRRO�PHDO�SURJUDPV�LQ�GLIIHUHQW�FRXQWULHV��+RZHYHU��WKH�

OLWHUDWXUH�KDV�QRW�UHDFKHG�D�FOHDU�FRQVHQVXV��*OHDVRQ�DQG�6XLWRU��������XVHG�

GDWD�IURP�WKH�&RQWLQXLQJ�6XUYH\�RI�)RRG�,QWDNHV�E\�,QGLYLGXDOV��&6),,��DQG�

HVWLPDWHG�WKH�HIIHFW�RI�WKH�1DWLRQDO�6FKRRO�/XQFK�3URJUDP��16/3��RI�WKH�8�6�

RQ� WKH� VHW� RI� QXWULHQWV� E\� XVLQJ� SDQHO� IL[HG� HIIHFWV�PRGHO�� 7KH\� IRXQG� WKDW�

SDUWLFLSDWLQJ�LQ�WKH�VFKRRO�OXQFK�SURJUDP�LQFUHDVHV����KRXU�LQWDNHV�RI�VHYHUDO�

NH\� PLFURQXWULHQWV� VXFK� DV� VL[� YLWDPLQV� DQG� PLQHUDOV� ZKLOH� LQFUHDVLQJ� WKH�

LQWDNH�RI�GLHWDU\�IDW��7KH�UHVXOWV�FRQILUPHG�WKH�ILQGLQJ�RI�SUHYLRXV�UHVHDUFK�WKDW�

16/3�LQFUHDVHG�LQWDNHV�RI�YLWDPLQV�DQG�PLQHUDOV��'HYDQH\�HW�DO����������

&RQWUDU\�WR�*OHDVRQ�DQG�6XLWRU���������&DPSEHOO�HW�DO���������IRXQG�WKDW�

WKH�VFKRRO�OXQFK�SURJUDP�GRHV�QRW�OHDG�WKH�SDUWLFLSDQWV�WR�WDNH�D�EHWWHU�TXDOLW\�

GLHW�WKDQ�WKRVH�ZKR�GHFLGHG�QRW�WR�SDUWLFLSDWH�LQ�WKH�SURJUDPV��7KH\�XVHG�GDWD�

IURP�WKH�1DWLRQDO�+HDOWK�DQG�1XWULWLRQ�([DPLQDWLRQ�6XUYH\��1+$1(6��DQG�
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FDOFXODWHG�WKH�+HDOWK\�(DWLQJ�,QGH[�VFRUHV�RI�VWXGHQWV�WR�H[DPLQH�ZKHWKHU�WKH�

16/3�DIIHFWV�WKH�TXDOLW\�RI�GLHW�RU�QRW��

0RUH�UHFHQW�VWXGLHV�WULHG�WR�LQYHVWLJDWH�KHWHURJHQHLW\�LQ�WKH�LPSDFWV�RI�

VFKRRO�PHDO�SURJUDPV��)RU�H[DPSOH��+RZDUG�DQG�3UDNDVK��������IRXQG�WKDW�WKH�

16/3�KDV�SRVLWLYH�LPSDFWV�RQ�QXWULHQW�LQWDNHV�ZKHQ�IRFXVLQJ�RQ�WKH�VXEVDPSOH�

ZKR� WDNHV� IUHH� RU� UHGXFHG�SULFH� VFKRRO� PHDOV� LQ� WKH� (DUO\� &KLOGKRRG�

/RQJLWXGLQDO� 6WXG\�.LQGHUJDUWHQ� �(&/6�.���0RUHRYHU�� 6PLWK� ������� IRXQG�

WKDW�WKHUH�DUH�QHJDWLYH�LPSDFWV�RQ�VWXGHQWV�DW�WKH�XSSHU�TXDQWLOH�RI�WKH�GLHWDU\�

TXDOLW\�GLVWULEXWLRQ�E\�HVWLPDWLQJ�ZLWK�1+$1(6��

7KH� VHOHFWLRQ� ELDV� DQG� WKH� GLIILFXOW\� RI� ILQGLQJ� VWURQJ� LQVWUXPHQW�

YDULDEOHV�KDYH�EHHQ�SRLQWHG�RXW��H�J��%KDWWDFKDU\D�HW�DO����������)RU�H[DPSOH��

LQ�WKH�8�6���WKH�16/3�SURYLGHV�PHDOV�WKURXJK�VFKRRO�FDIHWHULDV�DQG�VWXGHQWV�

FDQ�VHOHFW�WR�SDUWLFLSDWH�RU�QRW��$OVR��WKH\�FDQ�SDUWLFLSDWH�IRU�RQO\�VRPH�GD\V�LI�

WKH\�ZDQW�ZKLOH�RWKHUV�FDQ�SDUWLFLSDWH�IXOO\�LQGLFDWLQJ�WKDW�VRPH�VWXGHQWV�WDNH�

VFKRRO�PHDOV�RQO\�IRU�D�GD\�SHU�ZHHN�DQG�RWKHUV�IXOO\�SDUWLFLSDWH��7KHUHIRUH��

UHVHDUFKHUV� IDFH� WZR� HPSLULFDO� LVVXHV�� L�� GHILQLQJ� WKH� SDUWLFLSDWLRQ� VWDWXV� RI�

VWXGHQWV��DQG�WKXV�FRQVWUXFWLQJ�WKH�SDUWLFLSDWLRQ�YDULDEOH�DUH�FKDOOHQJLQJ��DQG�

LL��FHUWDLQ�W\SHV�RI�VWXGHQWV�RSW�LQWR�VFKRRO�PHDOV�SURJUDP�DQG�OLNHO\�WR�IDFH�

ELDVHV�LQ�HVWLPDWLQJ�WKH�HFRQRPLF�HIIHFWV�RI�VFKRRO�PHDOV�SURJUDP�� �

7KH�.RUHDQ�FDVH�SURYLGHV�D�XQLTXH�RSSRUWXQLW\�WR�PLWLJDWH�WKH�HPSLULFDO�

LVVXHV��,Q�.RUHD��DOPRVW�DOO�RI�WKH�VWXGHQWV�LQ�WKH�SDUWLFLSDWLQJ�VFKRROV�DUH�LQ�WKH�

SURJUDP��7KH�GHFLVLRQV�WR�SDUWLFLSDWH�LQ�WKH�VFKRRO�OXQFK�SURJUDP�LQ�.RUHD�LV�

OHVV�VHOHFWLYH�WKDQ�WKRVH�LQ�WKH�8�6��$V�D�VWXGHQW�FDQ�EHQHILW�IURP�WKH�SURJUDP�

ZKHQ�LW�LV�LPSOHPHQWHG�WR�WKHLU�VFKRRO��YDULDWLRQ�EHWZHHQ�\HDU�DQG�UHJLRQ�FDQ�

EH�XVHG��7KLV�VWXG\�FRQWULEXWHV�WR�WKH�OLWHUDWXUH�E\�HVWLPDWLQJ�WKH�HIIHFWV�RI�WKH�

VFKRRO�OXQFK�SURJUDP�LQ�.RUHD�ZKHUH�WKH�VHOHFWLRQ�ELDV�LV�OHVV�OLNHO\�WR�RFFXU��

$OVR�� ORQJ�WHUP�IROORZ�XS�DQDO\VHV�DUH�SRVVLEOH�DV�PRVW� VWXGHQWV�JHW� VFKRRO�

OXQFKHV�� 7KH� HIIHFW� RI� WKH� H[WHUQDO� LQWHUYHQWLRQ� RQ� QXWULWLRQ� LQWDNHV� FDQ� EH�

HVWLPDWHG�PRUH�FOHDUO\�WKDQ�SUHYLRXV�VWXGLHV��

7KLV�SDSHU�GUDZV�RXW�PRUH�FOHDU�LGHDV�DERXW�WKH�HIIHFW�RI�WKH�VFKRRO�OXQFK�

SURJUDP�RQ�WKH�QXWULWLRQ�LQWDNHV�DQG�DGXOWKRRG�KHDOWK�VWDWXV��7KH�KLJK�OHYHO�RI�

SDUWLFLSDWLRQ�LQ�WKH�.RUHDQ�VFKRRO�OXQFK�SURJUDP�DOORZV�WKH�HYDOXDWLRQ�ZLWKRXW�
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VHOHFWLRQ�ELDV��0RUHRYHU��DV�DOPRVW�HYHU\�VWXGHQW�SDUWLFLSDWHV�LQ�WKH�SURJUDP��

ZH� FRXOG� DVVHVV� ZKHWKHU� WKLV� SROLWLFDO� LQWHUYHQWLRQ� FRXOG� UHOLHYH� WKH� IRRG�

LQVHFXULW\� DQG� QXWULWLRQDO� LPEDODQFH� RI� VWXGHQWV� IURP� ORZ�LQFRPH� IDPLOLHV��

0RVW�RI� WKH�ZHOIDUH� VWDWHV�DLP�RQWR�VXIILFLHQW�SURYLVLRQ�RI�QXWULWLRQ� WR� WKHLU�

FKLOGUHQ��%H\RQG�WKH�SXUSRVH�RI�VXSSRUWLQJ�EDVLF�KXPDQ�ULJKWV��WKHUH�LV�OLWWOH�

OLWHUDWXUH�DERXW�WKH�LPSDFW�RI�LPSURYLQJ�QXWULWLRQDO�VWDWXV�LQ�FKLOGKRRG�ZLWKLQ�

DQ�HFRQRPLF�SHUVSHFWLYH��7KHUHIRUH��WKH�SDSHU�HYDOXDWHV�WKH�LPSDFW�RI�VFKRRO�

PHDO�SROLF\�RQ�WKH�VWXGHQW
V�KXPDQ�FDSLWDO�LQ�DGXOWKRRG��

�

���7KH�6FKRRO�/XQFK�3URJUDP�LQ�6RXWK�.RUHD�

,Q�.RUHD��VLPLODU�WR�RWKHU�FRXQWULHV��WKH�VFKRRO�OXQFK�SURJUDP�LV�GHVLJQHG�WR�

VXSSO\� VXIILFLHQW� IRRG� DQG� WR� GHYHORS� WKH� QXWULWLRQDO� KDELWV� RI� VWXGHQWV� WKDW�

PDLQWDLQ�WKHLU�DGXOWKRRG��7KH�.RUHDQ�VFKRRO�OXQFK�SURJUDP�SURYLGHV�DGHTXDWH�

QXWULHQWV� XQGHU� QXWULWLRQDO� VWDQGDUGV�� 7KH� QXWULWLRQDO� VWDQGDUGV� DUH� HIIHFWLYH�

JXLGDQFH�WR�HQVXUH�WKH�QXWULWLRQDO�TXDOLW\�RI�VFKRRO�OXQFKHV��0HH\RXQJ�.LP�HW�

DO����������)URP�������HYHU\�VFKRRO�WKDW�SURYLGHV�VFKRRO�OXQFKHV�PXVW�KDYH�D�

QXWULWLRQ�WHDFKHU�WR�EH�LQ�FKDUJH�RI�VFKRRO�IRRG�VHUYLFHV��(QIRUFHPHQW�5XOHV�RI�

6FKRRO�0HDOV�$FW���������7KHUHIRUH��WKH�PHDOV�SURYLGHG�E\�VFKRROV�VDWLVI\�D�

FHUWDLQ�OHYHO�RI�TXDOLW\�HYHQ�WKRXJK�WKH�TXDOLW\�FDQ�EH�GLIIHUHQW�DFURVV�VFKRROV��

7KH�KLVWRU\�RI�WKH�VFKRRO�OXQFK�SURJUDP�LQ�.RUHD�LV�QRW�WKDW�ORQJ��EXW�

FXUUHQWO\�� DOPRVW� DOO� RI� WKH� VWXGHQWV�SDUWLFLSDWH� LQ� WKH� VFKRRO� OXQFK�SURJUDP�

�0LQLVWU\� RI� (GXFDWLRQ�� ������� 7KH� VFKRRO� OXQFK� SURJUDP� LV� RIIHUHG� E\� DOO�

�������VFKRROV�LQ�.RUHD�DQG�LW�VHUYHV�DQ�DYHUDJH�RI�����PLOOLRQ�VWXGHQWV�RQ�

HDFK�VFKRRO�GD\��ZKLFK�LV������SHUFHQW�RI�ZKROH�HOHPHQWDU\��PLGGOH��KLJK��DQG�

VSHFLDO�HGXFDWLRQ�VFKRRO�VWXGHQWV��0LQLVWU\�RI�(GXFDWLRQ���������7KH�YHU\�ILUVW�

6FKRRO�0HDO� $FW� LQ� .RUHD� ZDV� HQDFWHG� LQ� ������ $IWHU� NHHS� UHIRUPLQJ� WKH�

6FKRRO�0HDO�$FW��WKH�VFKRRO�OXQFK�SURJUDP�LQ�.RUHD�VWDUWHG�WR�H[SDQG�IURP�

�����DQG�ZDV�IXOO\�LPSOHPHQWHG�LQ�������7KH�SURJUDP�IRFXVHG�RQ�TXDQWLWDWLYH�

JURZWK�XQWLO������DQG�PRYHG�RQ�WR�TXDOLW\�LPSURYHPHQW�IURP������XQWLO�QRZ�

�:RQ� 	� .LP�� ������� 7KH� EXGJHWV� RQ� WKH� VFKRRO� OXQFK� SURJUDP� DUH� DOVR�
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FRQVWDQWO\�LQFUHDVHG�DQG�PRUH�WKDQ���WULOOLRQ�.5:�DUH�VSHQW�LQ������0LQLVWU\�

RI�(GXFDWLRQ��������� �

�
�
�� � � � � � � �

� � � � � � � �
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)LJXUH���� 7KH�<HDUO\�7UHQG�RI�6FKRRO�/XQFK�3URJUDP�([SDQVLRQ�5DWH�LQ�����������

6RXUFHV��6WDWLVWLFDO�\HDUERRN�RI�HGXFDWLRQ�RI�.RUHD����������� � �
1RWH��)LJXUH��D��VKRZV�WKH�WUHQG�RI�VFKRRO�PHDO�SDUWLFLSDWLRQ�UDWH�LQ�QDWLRQDO�OHYHO������������)LJXUH��E��LV�
WKH�WUHQG�E\�VFKRRO�OHYHO�� � � � �

�

�
7KH� VFKRRO� OXQFK� SURJUDP� H[SDQGHG� JUDGXDOO\�� DQG� WKH� UDWH� RI�

LPSOHPHQWDWLRQ�GLIIHUV�E\�UHJLRQ�DQG�OHYHO�RI�VFKRROV��7KH�SURJUDP�H[SDQGHG�

LQ� HOHPHQWDU\� VFKRROV� ILUVW�� VR� WKH� LPSOHPHQWDWLRQ� UDWH� RI� OXQFK� VHUYLQJ�

HOHPHQWDU\�VFKRROV�ZDV�DOPRVW�����SHUFHQW�LQ�������)LJXUH���VKRZV�WKH�UDWH�RI�

VWXGHQWV�DQG�VFKRROV�MRLQ�LQ�WKH�VFKRRO�OXQFK�SURJUDP��,Q�WKH�FDVH�RI�PLGGOH�

VFKRROV��WKH�SHUFHQWDJH�RI�VFKRROV�VHUYLQJ�OXQFK�YDULHV�IURP�����SHUFHQW�WR������

SHUFHQW�E\�UHJLRQ��$OVR��IRU�KLJK�VFKRROV��WKH�UDWH�UDQJHV�IURP�����SHUFHQW�WR�

�����SHUFHQW��7KH�FLWLHV�VXFK�DV�-HMX�KDG�D�KLJKHU�UDWH�RI�LPSOHPHQWDWLRQ�ZKLOH�

PDMRU�FLWLHV�VXFK�DV�%XVDQ�RU�6HRXO�KDG�ORZHU�UDWHV��7KLV�LV�EHFDXVH�WKH�VFKRRO�

OXQFK� SROLF\� ZDV� GLIIHUHQWO\� HQIRUFHG� E\� ORFDO� JRYHUQPHQWV�� 7KH� UDWHV� RI�
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VFKRROV� SURYLGLQJ� OXQFK� LQFUHDVHG� GUDVWLFDOO\� LQ� ������ EXW� WKH� JDSV� DFURVV�

UHJLRQV�UHPDLQ��$V�QDWLRQDO�LPSOHPHQWDWLRQ�UDWHV�DOVR�LQFUHDVHG�WR�DURXQG����

SHUFHQW� LQ� ������ WKH� QXPEHU� RI� SDUWLFLSDQWV� DQG� QRQSDUWLFLSDQWV� EHFDPH�

FRPSDUDEOH��

�

���'DWD�DQG�'HVFULSWLYH�6WDWLVWLFV�

7KLV�VWXG\�XVHV�WZR�GLIIHUHQW�GDWD�VHWV�WR�H[DPLQH�ERWK�WKH�VKRUW�WHUP�DQG�ORQJ�

WHUP�HIIHFWV�RI�WKH�VFKRRO�OXQFK�SURJUDP��,�ILUVW�XVH�WKH�.RUHD�1DWLRQDO�+HDOWK�

DQG� 1XWULWLRQ� ([DPLQDWLRQ� 6XUYH\� �.1+$1(6�� WR� DQDO\]H� WKH� VKRUW�WHUP�

LPSDFW�RI�WKH�VFKRRO�OXQFK�SURJUDP�RQ�QXWULHQW�LQWDNHV��:H�FDQ�REWDLQ�SHUVRQDO�

KLVWRU\� LQIRUPDWLRQ� RI� LQGLYLGXDOV� IURP� WKH� .RUHDQ� /DERU�	� ,QFRPH� 3DQHO�

6WXG\��./,36��GDWD�WR�FKHFN�WKH�ORQJ�WHUP�HIIHFWV�RI�WKH�VFKRRO�OXQFK�SURJUDP�� �

7KH�LQIRUPDWLRQ�DERXW�WKH�LQWDNH�RI�IRRGV�DQG�QXWULHQWV�RI�HDFK�PHDO�DQG�

WKH� FKDUDFWHULVWLFV�RI� LQGLYLGXDOV� FDQ�EH�REWDLQHG� IURP� WKH�.1+$1(6��7KH�

.1+$1(6�XVHV�LQGHSHQGHQWO\�GUDZQ�VDPSOHV�HYHU\�\HDU�DQG�WKH�VDPSOHV�DUH�

VHOHFWHG� WR� UHSUHVHQW� WKH�ZKROH� FRXQWU\��7KH� VXUYH\�ZDV� FRQGXFWHG� HYHU\���

\HDUV�XQWLO�WKH�\HDU�������VR�WKH�ILUVW�DQG�VHFRQG�VXUYH\V�ZHUH�FRQGXFWHG�LQ�WKH�

\HDUV������DQG�������6LQFH�HYHU\�VFKRRO�LQ�WKH�QDWLRQ�VWDUWHG�SDUWLFLSDWLQJ�LQ�

WKH�VFKRRO�OXQFK�SURJUDP�E\�������WKH�SRROHG�GDWD�IURP�WKH�\HDUV������DQG�

�����ZHUH�XVHG�LQ�WKH�DQDO\VHV�RI�QXWULHQW�LQWDNHV�� �

7KH�.1+$1(6�LQFOXGHV�WKH�QXWULWLRQ�VXUYH\�ZKLFK�FROOHFWV�LQIRUPDWLRQ�

DERXW�WKH�NLQGV�DQG�TXDQWLWLHV�RI�IRRGV�WKDW�LQWHUYLHZHHV�WRRN�RYHU�WKH�ODVW����

KRXUV��7KH�QXWULWLRQ�VXUYH\�TXHVWLRQHG� LQWHUYLHZHHV�IURP�DJH�RQH��DQG� LI�DQ�

LQWHUYLHZHH�LV�XQDEOH�WR�DQVZHU�WKDQ�WKH�VXUYH\�ZDV�GRQH�ZLWK�JXDUGLDQV¶�KHOS��

�������DQG�������UHVSRQGHQWV�SDUWLFLSDWHG�LQ�WKH�QXWULWLRQ�VXUYH\�LQ������DQG�

������ UHVSHFWLYHO\��7KH�.1+$1(6�FROOHFWHG�VLQJOH�GD\� IRRG� LQWDNHV�E\� LQ�

SHUVRQ� ���KRXU� UHFDOOV� DSSURDFK�� 7KH� WUDLQHG� LQWHUYLHZHUV� YLVLW� UHVSRQGHQWV
�

KRPHV� ZLWK� LQWDNH� DLGV�� ZKLFK� LQFOXGHV� D� �'� PRGHO� IRU� IRRG� DQG� IRRG�

FRQWDLQHUV��PHDVXULQJ�FXSV�DQG�VSRRQV�����FP�UXOHU��WKLFNQHVV�UXOHU��IRU�GLHWDU\�

LQWDNH� LQYHVWLJDWLRQ� �0LQLVWU\� RI� +HDOWK� 	�:HOIDUH� RI� .RUHD�� ������� $V� LW�
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GHSHQGV�RQ�SHUVRQDO�UHFDOO��WKH�GDWD�PLJKW�QRW�EH�DFFXUDWHO\�PHDVXUHG��EXW�LW�

UHGXFHV�WKH�SUREOHP�RI�SODWH�ZDVWH�� �

�
7DEOH���� 6XPPDU\�6WDWLVWLFV�RI�WKH�/XQFK�(QHUJ\�,QWDNH��NFDO��
� 1RQ�VFKRRO�/XQFK�7DNHUV� � 6FKRRO�/XQFK�7DNHUV� � �

�  Q� � 0HDQ�
�NFDO�� VG� � Q� � 0HDQ�

�NFDO�� VG� � 'LII��VH��

(OHPHQWDU\�
6FKRRO�
(age 7 to 12)�

���� ���� � ������� � � ����� ���� � ������� � � � ������� �
��������

0LGGOH�6FKRRO� �
(age 13 to 15�� ���� ���� � ������� � � ���� ���� � ������� � � � ������� �

��������
+LJK�6FKRRO  
(age 16 to 18)� ���� ���� � ������� � � ���� ���� � ������� � � �������

��������

7RWDO� ����� ���� � ������� � � ����� ���� � ������� � � �������
��������

Note: 7KH�IRRG�LQWDNH�VXUYH\�GDWD�IURP�.RUHD�1DWLRQDO�+HDOWK�DQG�1XWULWLRQ�([DPLQDWLRQ�6XUYH\�
�.1+$1(6�������DQG�����DUH�XVHG��7KH�PHDQV�RI�HDFK�JURXS�DUH�FRPSXWHG�E\�XVLQJ�VLPSOH�DYHUDJHV�
ZLWKLQ�HDFK�JURXS�� �

�

2QO\�VDPSOHV�RI�DJHV���WR����ZKR�SDUWLFLSDWHG�LQ�WKH�IRRG�LQWDNH�VXUYH\�

ZHUH�XVHG�IRU�WKH�DQDO\VLV�DV�WKLV�VWXG\�DLPHG�WR�H[DPLQH�WKH�HIIHFWLYHQHVV�RI�

WKH�VFKRRO�OXQFK�SURJUDP��7KHUH�DUH�������DQG�������VDPSOHV�LQ�WKH�\HDUV������

DQG�������UHVSHFWLYHO\��VR�WKDW�������REVHUYDWLRQV�DUH�XVHG��7KH�VFKRRO�OXQFK�

SURJUDP� ZDV� LPSOHPHQWHG� JUDGXDOO\� IURP� HOHPHQWDU\� VFKRROV� WR� PLGGOH�

VFKRROV��7KH�VFKRRO� OXQFK�SURJUDP� LPSOHPHQWDWLRQ�UDWH�ZDV�DOUHDG\�KLJK� LQ�

�����IRU�HOHPHQWDU\�VFKRRO�VWXGHQWV�EXW�LW�ZDV�DURXQG����SHUFHQW�IRU�PLGGOH�

DQG�KLJK�VFKRRO�VWXGHQWV��7KH�LPSOHPHQWDWLRQ�UDWH�LQFUHDVHG�E\�PRUH�WKDQ����

SHUFHQW� DIWHU� ������ 7KHUHIRUH�� IRU� KLJKHU� VWDWLVWLFDO� SRZHU�� ,� FRQGXFWHG� WKH�

HVWLPDWLRQ�ZLWK�WKH�SRROHG�GDWD�IURP������DQG������� �

8QIRUWXQDWHO\�� WKH� URXQGV� ,� 	� ,,� RI� .1+$1(6� GR� QRW� SURYLGH� WKH�

LQIRUPDWLRQ�DERXW�WKH�UHVHDUFKHG�LQWDNH�GD\�DQG�LW�LV�LPSRVVLEOH�WR�GLVWLQJXLVK�

EHWZHHQ�ZHHNGD\�DQG�ZHHNHQG�REVHUYDWLRQV��6LQFH�WKHUH�DUH�ELJ�GLIIHUHQFHV�LQ�

WKH�SDWWHUQV�RI�GLHW�DW�ZHHNGD\�DQG�ZHHNHQG��WKH�HVWLPDWLRQ�PLJKW�EH�ELDVHG�

GRZQZDUG��6WLOO��WKH�GDWDVHW�SURYLGHV�GHWDLOHG�LQIRUPDWLRQ�DERXW�ZKHUH�DQG�KRZ�

SHRSOH�DUH�GLQLQJ�RXW��WKH�VDPSOHV�ZKR�KDG�WDNHQ�VFKRRO�OXQFK�RQ�WKH�VXUYH\HG�

GD\�DUH�FOHDUO\�GHILQHG��7KHUHIRUH�� WKH�GLIIHUHQFH�EHWZHHQ� WKH�IRRG�LQWDNH�RI�

VFKRRO�OXQFK�DQG�QRQ�VFKRRO�OXQFK�LV�FRPSDUDEOH��
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7KH� UHFRPPHQGHG� LQWDNH� �5,�� IRU� WKH� VFKRRO�DJHG�FKLOGUHQ� UHIHUV� WR�D�

UHFRPPHQGHG� DOORZDQFH� IRU� VFKRRO�DJHG� FKLOGUHQ�� (QIRUFHPHQW� 5XOHV� RI�

6FKRRO�0HDOV�$FW�JXLGHV�WKH�QXWULWLRQDO�VWDQGDUG�UHIHUHQFH�IRU�D�VLQJOH�PHDO�WR�

HDFK�DJH�DQG�JHQGHU�JURXS��%RWK�VFKRRO�OXQFK�DQG�QRQ�VFKRRO�OXQFK�SURYLGHV�

D�VXIILFLHQW�DPRXQW�RI�WKH�PDFURQXWULHQW�VXFK�DV�SURWHLQ�DQG�IDW��EXW�PRVW�RI�WKH�

PLFURQXWULHQWV�DUH�QRW�DGHTXDWHO\�FRQVXPHG�IRU�WKH�GDLO\�UHFRPPHQGDWLRQ�� �

%\�WKH�FRPSDULVRQ�RI�WKH�PHDQV�RI�WKH�GLHWDU\�LQWDNHV�RI�WKH�VFKRRO�OXQFK�

WDNHUV�DQG�QRQ�VFKRRO�OXQFK�WDNHUV��WKHUH�DUH�GLIIHUHQFHV�EHWZHHQ�WKH�DPRXQW�

RI� WZR� JURXSV� LQWDNH�� 7DEOH� �� SURYLGHV� VXPPDU\� VWDWLVWLFV� IRU� WRWDO� HQHUJ\�

LQWDNH�ZLWKLQ� OXQFK�PHDOV� WDNHQ� E\� WKH� VFKRRO� OXQFK� WDNHUV� DQG� QRQ�VFKRRO�

OXQFK�WDNHUV��UHVSHFWLYHO\��$V�VKRZQ�LQ�GLIIHUHQFHV��WKRVH�ZKR�GR�QRW�HDW�VFKRRO�

OXQFK�WDNH�VLJQLILFDQWO\�IHZHU�FDORULHV�WKDQ�WKH�VFKRRO�OXQFK�WDNHU�IRU�OXQFK��

,�H[DPLQH�WKH�ORQJ�WHUP�HIIHFWV�RI�WKH�VFKRRO�OXQFK�SURJUDP�ZLWK�WKH�GDWD�

IURP���WK�./,36��7KH�./,36�GDWD�LV�UHSUHVHQWDWLYH�KRXVHKROG�SDQHO�VXUYH\�GDWD�

FRQGXFWHG�HYHU\�\HDU�VLQFH�������,Q�WKH��WK�����������WK���������DQG���WK��������

URXQGV�� WKH� FXUUHQW�KHLJKW�RI� UHVSRQGHQWV�ZDV�DVNHG��$OVR�� WKH� UHWURVSHFWLYH�

LQIRUPDWLRQ�VXFK�DV�ELUWKSODFH��ORFDWLRQ�RI�PLGGOH�DQG�KLJK�VFKRROV��DQG�OLYLQJ�

VWDQGDUG� DW� DJH� ��� ZDV� LQWHUYLHZHG� LQ� WKH� ��WK� VXUYH\�� )URP� WKH� ������

UHVSRQGHQWV�RI�WKH���WK�DGGLWLRQDO�VXUYH\��RQO\�������VDPSOHV�ZKR�ERUQ�IURP�

�����WR������UHPDLQV�DIWHU�UHPRYLQJ�HOGHU�UHVSRQGHQWV��7KH�LQGLYLGXDOV�DW�DJH�

���WR����LQ�VXUYH\�\HDU�LV�XVHG�WR�ILQG�WKH�ORQJ�WHUP�HIIHFW��7KH�SUREDELOLW\�WR�

H[SRVH� WR�WKH� OXQFK�SURJUDP�YDULHV�IRU�LQGLYLGXDOV�DV� WKH�SURJUDP�H[SDQGHG�

JUDGXDOO\�WR�HDFK�SURYLQFH�ZLWK�GLIIHUHQW� LPSOHPHQWDWLRQ�UDWHV�IURP������WR�

������ �

7KHUH�LV�UHWURVSHFWLYH�LQIRUPDWLRQ�UHODWHG�WR�WKH�UHJLRQ�RI�PLGGOH�VFKRROV�

DQG�KLJK�VFKRROV�WKDW�UHVSRQGHQWV�ZHQW�WR��+RZHYHU��WKH�ORFDWLRQ�RI�HOHPHQWDU\�

VFKRROV�LV�QRW�UHFRUGHG�RQ�./,36��DQG�VR�WKH�SUR[LHV�VXFK�DV�ELUWKSODFH�UHSODFH�

LQVWHDG�RI�WKH�UHJLRQ�RI�HOHPHQWDU\�VFKRROV�WKDW�LQGLYLGXDOV�ZHQW�LQ�WKH�SDVW��

$OVR��WKH�VDPSOHV�ZKR�OLYHV�DW�-HMX�ZDV�QRW�LQFOXGHG�WR�WKH�./,36�GDWD�XQWLO�

��WK���������7KHUHIRUH��WKH�LQGLYLGXDOV�ZKR�ZHQW�VFKRRO�DW�-HMX�LV�H[FOXGHG�LQ�

WKLV�VDPSOH��$V�-HMX�LV�WKH�ILUVW�SURYLQFH�IXOO\�LPSOHPHQWHG�WKH�VFKRRO�PHDO��

./,36�GDWD�LV�OLPLWHG�WR�FRQGXFW�FOHDU�HVWLPDWLRQ�RI�WKH�ORQJ�WHUP�HIIHFW�� �



� ���

�

���7KH�6FKRRO�/XQFK�3URJUDP�DQG�1XWULWLRQDO�,QWDNHV�RI�

&KLOGUHQ�

2QH�RI�WKH�NH\�REMHFWLYHV�RI�WKLV�VWXG\�LV�WR�HPSLULFDOO\�DVVHVV�WKH�LPSDFWV�RI�

WKH�VFKRRO�OXQFK�SURJUDP�RQ�WKH�QXWULWLRQDO�LQWDNHV�RI�VFKRRO�DJHG�FKLOGUHQ��,Q�

WKLV�VHFWLRQ��,�ILUVW�GHVFULEH�WKH�QDwYH�DSSURDFK�DQG�WKH�UHVXOWV��,�WKHQ�GLVFXVV�

XQGHUO\LQJ�LGHQWLILFDWLRQ�LVVXHV��DVVXPSWLRQV��SURSRVH�DOWHUQDWLYH�VWUDWHJ\��

DQG�UHSRUW�DQG�GLVFXVV�WKH�UHVXOWV��

�

����(VWLPDWLRQ�0HWKRG�
,�HVWLPDWH� WKH�HIIHFW�RI� WKH�VFKRRO� OXQFK�SURJUDP�RQ�WKH�LQWDNHV�RI� IRRG�DQG�

QXWULHQWV� IRU� VFKRRO�DJHG� FKLOGUHQ�� 7R� DFKLHYH� WKH� REMHFWLYH�� WKH� VLPSOHVW�

HVWLPDWLRQ�PHWKRG�FDQ�EH�XVHG�LV�RUGLQDU\�OHDVW�VTXDUHV��2/6���,�HVWLPDWHG�WKH�

HIIHFW�RI�VFKRRO�PHDO�ZLWK�IROORZLQJ�HTXDWLRQ�

�

� ݕ ൌ ߚ  ܯଵܵߚ  Ȟ ܺ  ��ߝ ����

�

,Q� WKH� HTXDWLRQ� ����� ݕ � LV� FKLOG� ݅¶V� OXQFKWLPH� RU� RYHU� ��� KRXUV� WRWDO� HQHUJ\�

LQWDNH�DQG�LQWDNHV�RI�HDFK�QXWULHQW��ܵܯ� LV�WKH�GXPP\�YDULDEOH�IRU�ZKHWKHU�WKH�

FKLOG� ݅¶V�OXQFK�ZDV�D�VFKRRO�PHDO�RU�QRW�� ܺ� LV�WKH�YHFWRU�RI�WKH�FKDUDFWHULVWLF�

RI� FKLOG� ݅� ZKLFK� DUH�REVHUYDEOH�DQG�FDQ�EH� FRQWUROOHG�� �ߝ LV� D� UDQGRP�HUURU�

WHUP��7KH�VFKRRO�PHDO�GXPP\��ܵܯ��LV���LI�WKH�FKLOG� ݅� KDG�OXQFK�LQ�D�VFKRRO�

IRU�D�JLYHQ�GD\�DQG���LI�WKH�FKLOG�WDNHV�OXQFK�LQ�DQ\�RWKHU�IRUPV��

)RU� WKH� GHSHQGHQW� YDULDEOHV�� ,� XVH� WKH� WRWDO� HQHUJ\� LQWDNH� DQG�

PDFURQXWULHQWV� �SURWHLQ�� IDW�� DQG�FDUERK\GUDWH��� YLWDPLQV� �$��&�DQG� WKLDPLQ��

ULERIODYLQ��� PLQHUDOV� �FDOFLXP�� LURQ��� DQG� RWKHU� �VRGLXP��� $V� D� YHFWRU� RI�

FRYDULDWHV�� ܺ� LQFOXGHV�YDULDEOHV�VXFK�DV�DJH��JHQGHU��DYHUDJH�PRQWKO\�LQFRPH�

RI�WKH�KRXVHKROG��DQG�WKH�UHJLRQ�ZKHUH�FKLOGUHQ�UHJLVWHUHG��7KH�2/6�UHJUHVVLRQ�

PRGHOV�HVWLPDWH�WKH�LQWDNH�RI�QXWULHQWV�WDNHQ�PRUH�RU�OHVV�E\�WKH�VFKRRO�OXQFK�

WDNHU�FRPSDUHG�WR�WKDW�RI�QRQ�VFKRRO�OXQFK�WDNHUV��7R�FKHFN�WKH�GLIIHUHQFH�LQ�
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WKH�HIIHFW�RI�WDNLQJ�VFKRRO�OXQFK�DPRQJ�GLIIHUHQW�JURXSV��,�DOVR�FRQGXFWHG�WKH�

HTXDWLRQ�����E\�LQFRPH�OHYHO��JHQGHU��DQG�OHYHO�RI�WKH�VFKRRO�RI�REVHUYDWLRQV��

7KH�PDLQ�VRXUFH�RI�WKH�LGHQWLILFDWLRQ�WR�H[DPLQH�WKH�HIIHFW�RI�ܵܯ� FRPHV�

IURP�WKH�UHJLRQDO�YDULDWLRQV�LQ�WKH�H[SDQVLRQ�RI�WKH�VFKRRO�OXQFK�SURJUDP�RYHU�

WLPH��7KH�FKLOG� IURP� WKH� UHJLRQ� WKDW� WKH� VFKRRO� OXQFK�SURJUDP�LPSOHPHQWHG�

HDUOLHU�LV�PRUH�OLNHO\�WR�WDNH�VFKRRO�OXQFK��$UJXDEO\��WKH�VFKRRO�OHYHO�SURYLVLRQ�

RI�WKH�VFKRRO�OXQFK�DQG�WKH�UHJLRQDO�YDULDWLRQV�DUH�H[RJHQRXV�WR�WKH�LQWDNHV�RI�

HQHUJ\�RU�QXWULHQWV�IRU�LQGLYLGXDO�FKLOGUHQ��+RZHYHU��WKHUH�PD\�EH�UHPDLQLQJ�

HQGRJHQHLW\� LQ� WKH� YDULDEOH� ܯܵ � ZKLFK� ,� IXUWKHU� PLWLJDWHG� E\� XVLQJ� WKH�

+HFNPDQ�WZR�VWDJH�DSSURDFK��

�
7DEOH���� 7KH�(VWLPDWHG�(IIHFWV�RI�6FKRRO�/XQFK�RQ�WKH�(QHUJ\�,QWDNH��NFDO�� �

� ,PSDFW�RI�6FKRRO�0HDO�RQ�(QHUJ\�,QWDNH��NFDO��

� /XQFK� ���+RXU� 1RQ�OXQFK�

� � ���� ���� ����

Panel A: without controls  � �

7DNLQJ�VFKRRO�OXQFK� ������ ������� �������

� �������� �������� ��������

2EVHUYDWLRQV� ������ ������ ������

Panel B: +Age and Gender  � �

7DNLQJ�VFKRRO�OXQFK� ������ ������ �������

� �������� �������� ��������

2EVHUYDWLRQV� ������ ������ ������

Panel C: +Household average monthly income  � �

7DNLQJ�VFKRRO�OXQFK� ������ ������ �������

� �������� �������� ��������

2EVHUYDWLRQV� ������ ������ ������

Panel D: +Region  � �

7DNLQJ�VFKRRO�OXQFK� ������ ������ �������

� �������� �������� ��������

2EVHUYDWLRQV� ������ ������ ������

Note:�,Q�WKLV�WDEOH��WKH�HIIHFWV�RI�VFKRRO�OXQFK�RQ�WKH�HQHUJ\�LQWDNH��NFDO��WKDW�VWXGHQW¶V�LQWDNH�LV�HVWLPDWHG�
E\�VLPSOH�UHJUHVVLRQ�HTXDWLRQ������,�RQO\�UHSRUWHG�WKH�FRHIILFLHQW�IRU�WKH�GXPP\�YDULDEOH�RI�WDNLQJ�VFKRRO�
OXQFK��&RQWURO�YDULDEOHV�DUH�DGGLWLYHO\�FRQWDLQHG�IURP�3DQHO�$�WR�'��5HJLRQ�YDULDEOH�LV�LQFOXGHG�DV�FLWLHV�
DQG�SURYLQFHV�XQLWV��$�VLQJOH�DVWHULVN�GHQRWHV�VWDWLVWLFDO�VLJQLILFDQFH�DW�WKH�����OHYHO�RI�FRQILGHQFH�DQG�
WULSOH������5REXVW�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV��

�

�

�
7KH�UHVXOWV�RI�2/6�HVWLPDWLRQ�VKRZ�WKDW�WKH�WRWDO�FDORULHV�RI�WKH�VFKRRO�

OXQFK�WDNHUV�DUH�VLJQLILFDQWO\�KLJKHU�WKDQ�WKRVH�RI�WKH�QRQ�VFKRRO�OXQFK�WDNHUV��
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$V�FROXPQ�����LQ�7DEOH���VKRZ�WKDW�WKHUH�DUH�SRVLWLYH�HIIHFWV�RI�VFKRRO�OXQFK�

RQ� WRWDO� LQWDNHV� �NFDO�� IRU� WKH� OXQFK�� $IWHU� FRQWUROOLQJ� IRU� REVHUYHG�

FKDUDFWHULVWLFV�E\�LQFOXGLQJ�WKH�H[SODQDWRU\�YDULDEOHV��WKH�FRHIILFLHQWV�LQ�3DQHO�

'�JHWV�ODUJHU�DQG�VWLOO�UREXVW��,Q�WKH�FROXPQ������KRZHYHU��WKH�HIIHFW�VHHPV�WR�

GLVDSSHDU�ZKHQ�LW�FRPHV�WR����KRXU�� �

�

����,GHQWLILFDWLRQ�,VVXH�
0DQ\� VWXGLHV� SRLQWHG� RXW� WKH� VHOI�VHOHFWLRQ� RI� SURJUDP� SDUWLFLSDWLRQ� DV� D�

SUREOHP� �%KDWWDFKDU\D� HW� DO��� ������� 7KH� VWXGHQWV� LQ� WKH� 8�6� FKRRVH� WR�

SDUWLFLSDWH�LQ�WKH�VFKRRO�PHDO�SURJUDP��7KH�FKDUDFWHULVWLF�RI�VWXGHQWV�VXFK�DV�

VRFLDO�DQG�HFRQRPLF�EDFNJURXQG�PLJKW�DIIHFW�QRW�RQO\�WKH�QXWULWLRQDO�RXWFRPHV�

EXW� DOVR� WKH�SDUWLFLSDWLRQ� FKRLFHV��7KLV�FRUUHODWLRQ�EHWZHHQ� WKH�SDUWLFLSDWLRQ�

DQG�WKH�HUURU�WHUP�FDQ�OHDG�WR�ELDV�HVWLPDWHV�RI�WKH�HIIHFW�RI�WKH�VFKRRO�PHDO�

SURJUDP��$V�GHVFULEHG�LQ�WKH�HDUOLHU�VHFWLRQ��WKH�VHOHFWLRQ�ELDV�LV�OHVV�OLNHO\�WR�

RFFXU�LQ�WKH�FDVH�RI�WKH�VFKRRO�OXQFK�SURJUDP�LQ�.RUHD��6LQFH�RQFH�D�VFKRRO�

VHUYHV�WKH�VFKRRO�OXQFKHV��DOPRVW�DOO�VWXGHQWV�ZKR�DWWHQG�WKDW�VFKRRO�JHWV�VFKRRO�

OXQFKHV��

$OWKRXJK�WKH�VHOHFWLRQ�ELDV�LV�OHVV�OLNHO\�WR�H[LVW�LQ�WKH�DQDO\VHV��VRPH�

VWXGHQWV�PD\�FKRRVH�QRW�WR�SDUWLFLSDWH�LQ�WKH�VFKRRO�PHDO�SURJUDP��DQG�WKHLU�

GHFLVLRQV� PLJKW� EH� FRUUHODWHG� ZLWK� WKHLU� SDUHQW¶V� FKDUDFWHULVWLFV� RU� FXUUHQW�

QXWULWLRQDO�VWDWXV��)RU�H[DPSOH��ORZ�LQFRPH�VWXGHQWV�FDQ�RSW�RXW�ZKHQ�WKHUH�LV�

QR�VXSSRUW�RQ�WKH�VFKRRO�PHDO�IHH��0RUHRYHU��HYHQ�WKRXJK�WKH�LPSOHPHQWDWLRQ�

RI� WKH� VFKRRO�PHDO�SURJUDP�GHSHQGV�RQ� WKH�SROLF\�RI� WKH� ORFDO�JRYHUQPHQW��

WKHUH� LV� D� SRVVLEOH� FRUUHODWLRQ� EHWZHHQ� WKH� LPSOHPHQWHG� UDWH� DQG� UHJLRQDO�

FKDUDFWHULVWLFV�� 7KHUHIRUH�� WKH� HQGRJHQHLW\� SUREOHP� FRXOG� RFFXU� IURP� WKH�

RPLWWHG�IDFWRUV�LQ�DUH�FRUUHODWHG�ZLWK�ܵܯ��

7R�FKHFN�DQG�FRUUHFW�IRU�WKH�HQGRJHQHLW\�RI�WKH�ܵܯ��,�DSSO\�WKH�PRGHO�

ZLWK�WKH�+HFNPDQ�WZR�VWDJH�DSSURDFK�DV�IROORZLQJ�HTXDWLRQ��

�

ݕ ൌ ߚ  ܯଵܵߚ  Ȟ ܺݕ  ߣߜ  �ߝ ����

�
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6LQFH�WKHUH�DUH�YDULDWLRQ�DFURVV�SURYLQFHV�LQ������DQG�������WKH�UHJLRQDO�UDWH�

RI�VWXGHQWV�WDNLQJ�VFKRRO�PHDOV�LV�XVHG�LQ�WKH�ILUVW�VWDJH�WR�FDOFXODWH�WKH�,QYHUVH�

0LOOV�5DWLRߣ���,�HVWLPDWH�WKH�HTXDWLRQ�����DV�VHFRQG�VWDJH��ZKLFK�LV�VDPH�ZLWK�

HTXDWLRQ�����EXW�ZLWK�WKH�,QYHUVH�0LOOV�5DWLRߣ���$OVR��,�DGGLWLRQDOO\�XVH�WKH�WRWDO�

IRRG�LQWDNHV��J��DV�WKH�GHSHQGHQW�YDULDEOH�WR�FKHFN�WKH�UREXVWQHVV�� �

�
7DEOH���� 7KH�(VWLPDWHG�(IIHFWV�RI�7DNLQJ�6FKRRO�/XQFK�RQ�WKH�7RWDO�)RRG�,QWDNH� �

� � ,PSDFW�RI�6FKRRO�/XQFK�RQ�7RWDO�,QWDNH�

� %UHDNIDVW� /XQFK� 'LQQHU� ���+RXU�

� � ���� ���� ���� ����

Panel A: OLS model  � � �

7RWDO�(QHUJ\�,QWDNH��NFDO�� ������� ������ ����� ������

� ������� �������� �������� ��������

7RWDO�)RRG�,QWDNH��J�� ������� ������ ������ ������

� � ������� ������� ������� ��������

2EVHUYDWLRQV� ������ ������ ������ ������

Panel B: Heckman 2-staged model  � � �

7RWDO�(QHUJ\�,QWDNH��NFDO�� ������� ������ ����� ������

� ������� �������� �������� ��������

,QYHUVH�0LOOV�UDWLR� � ������ ������ ������� ������

� � �������� �������� �������� ��������

7RWDO�)RRG�,QWDNH��J�� ������� ������ ������� ������

� ������� ������� ������� ��������

,QYHUVH�0LOOV�UDWLR� ������ ����� ������� �������

� � �������� �������� �������� ��������

2EVHUYDWLRQV� ������ ������ ������ ������

Note:�7KLV�WDEOH�RQO\�UHSRUWHG�WKH�FRHIILFLHQWV�RI�GXPP\�YDULDEOH�IRU�WDNLQJ�VFKRRO�OXQFK�DQG�,QYHUVH�0LOOV�
UDWLR��7KH�FROXPQV���������LV�UHJUHVVLRQV�ZLWK�IXOO�FRQWUROV�DQG�IRU�LQWDNHV�RI�OXQFK�DQG����KRXU��QRQ�OXQFK�
HDFK�� � 3DQHO�%�LV�UHVXOWV�IURP�+HFNPDQ���VWDJHG�PRGHO�DQG�WKHUHIRUH��LQYHUVH�0LOOV�UDWLR�LV�DGGHG�RQ�3DQHO�
%��$�VLQJOH�DVWHULVN�GHQRWHV�VWDWLVWLFDO�VLJQLILFDQFH�DW�WKH�����OHYHO�RI�FRQILGHQFH��GRXEOH������DQG�WULSOH�
�����5REXVW�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV��

�
�
�

�

7KH� UHVXOWV�RI�+HFNPDQ� WZR�VWDJH�PRGHO�DUH�FRQVLVWHQW�ZLWK� WKH�2/6�

UHVXOWV��7KH�SDQHO�%�RQ�7DEOH���VKRZV�WKDW�FRHIILFLHQW�RI�WKH�,QYHUVH�0LOOV�5DWLR�

LV� VWDWLVWLFDOO\� VLJQLILFDQW� LQ� OXQFK� OHYHO� IRU� WRWDO�HQHUJ\� LQWDNH� �NFDO���ZKLFK�

PHDQV� WKH� UHVXOWV� RI� 2/6� PLJKW� EH� ELDVHG� E\� VHOI�VHOHFWLRQ� RI� ܯܵ �� $IWHU�

FRQWUROOHG� WKH� HQGRJHQHLW\� RI� WKH� SDUWLFLSDWLQJ� LQ� VFKRRO� OXQFK�� WKH� SRVLWLYH�

HIIHFW� RI� WKH� VFKRRO� OXQFK� LV� VWLOO� VLJQLILFDQW�� )RU� WRWDO� IRRG� LQWDNHV� �J��� WKH�

FRHIILFLHQW�RI�WKH�,QYHUVH�0LOOV�5DWLR�LV�VWDWLVWLFDOO\�LQVLJQLILFDQW��7KHUHIRUH��WKH�
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UHVXOWV�RI�+HFNPDQ�WZR�VWDJH�YHULI\�WKDW�2/6�HVWLPDWLRQ�LV�QRW�ELDVHG�E\�WKH�

HQGRJHQHLW\�RI�ܵܯ��'HVSLWH�WKH�VHOI�VHOHFWLRQ�H[LVWV�IRU�WDNLQJ�VFKRRO�OXQFK��

WKH�UHVXOWV�DIWHU�WKH�+HFNPDQ�FRUUHFWLRQ�LV�VWLOO�FRQVLVWHQW�ZLWK�WKH�UHVXOWV�RI�

2/6�HVWLPDWLRQ��)RU� WKH� OHDVW�RI� WKH�SDSHU�� WKH� UHVXOWV� RI�2/6�HVWLPDWLRQ� LV�

UHSRUWHG�DV�EDVHOLQH�HVWLPDWLRQ��

�

����5HVXOWV�
7DEOH���SUHVHQWV�WKDW�WDNLQJ�VFKRRO�OXQFK�VLJQLILFDQWO\�LQFUHDVHV�WKH�IRRG�LQWDNH�

ERWK�DW�WKH�OHYHO�RI�FDORULHV�DQG�JUDPV�IRU�OXQFK��7KLV�HIIHFW��KRZHYHU��GRHV�QRW�

UHPDLQ�IRU����KRXU��6LQFH�VFKRRO�OXQFK�WDNHUV�WDNH�OHVV�IRRG�IRU�EUHDNIDVW��WKH�

LPSDFW�RI�VFKRRO�OXQFK�GLVDSSHDUV��7R�FOHDU�RXW�WKH�LPSDFW�RI�VFKRRO�OXQFK�RQ�

FKLOGUHQ
V� GDLO\� GLHW�� ,� DOVR� HVWLPDWH� HTXDWLRQ� ���� ZLWK� WKH� LQWDNH� RI�

PLFURQXWULHQWV�� 7KH� 2/6� HVWLPDWLRQ� UHVXOWV� UHYHDO� WKDW� WDNLQJ� VFKRRO� OXQFK�

SRVLWLYHO\�LQIOXHQFH�WKH�LQWDNH�RI�VRPH�PLFURQXWULHQWV��$W�OXQFK��WDNLQJ�VFKRRO�

OXQFK�LQFUHDVHV�WKH�LQWDNH�RI�DOPRVW�HYHU\�PLFURQXWULHQW�DV�VFKRRO�OXQFK� OHG�

FKLOGUHQ�WR�WDNH�PRUH�IRRG��7KLV�SRVLWLYH�HIIHFW�RI�WKH�VFKRRO�OXQFK�UHPDLQV�IRU�

SURWHLQ�DQG�VRPH�PLQHUDOV�DQG�YLWDPLQV�IRU����KRXU��1RWDEO\��IRU�FDOFLXP��LURQ��

DQG�YLWDPLQ�$��WKH�VLJQLILFDQWO\�SRVLWLYH�LPSDFW�LV�PDLQWDLQHG�WR����KRXU�� �

$V�SUHVHQWHG�LQ�7DEOHV���DQG����WKH�HIIHFW�RI�VFKRRO�OXQFK�GLVDSSHDUV�IRU�

VRPH�QXWULHQWV��7KLV�UHVXOW�LV�GXH�WR�WKH�GHFUHDVH�LQ�WRWDO�IRRG�LQWDNH�DW�EUHDNIDVW��

'XH�WR�WKH�VLJQLILFDQW�GHFUHDVH�LQ�LQWDNHV�RI�SURWHLQ�DQG�FDUERK\GUDWH��WKH�WRWDO�

HQHUJ\�LQWDNH�RI�VFKRRO�OXQFK�WDNHV�DW�EUHDNIDVW�LV�OHVV�WKDQ�QRQ�VFKRRO�OXQFK�

WDNHUV�� $OVR�� WKH� VWXGHQWV� ZKR� WDNLQJ� VFKRRO� OXQFK� FRQVXPHG� OHVV� VRGLXP��

WKLDPLQ�� DQG� YLWDPLQ� &� DW� EUHDNIDVW�� 7KLV� WUDGH�RII� OHDGV� WR� QR� VLJQLILFDQW�

GLIIHUHQFHV�EHWZHHQ�VFKRRO�OXQFK�WDNHUV�DQG�QRQ�VFKRRO�OXQFK�WDNHUV�LQ�LQWDNHV�

RI�HQHUJ\��FDUERK\GUDWH��VRGLXP��DQG�YLWDPLQ�&�DW����KRXUV��

8QIRUWXQDWHO\�� WKH�PHFKDQLVP� RI� WKH� WUDGH�RII� EHWZHHQ� EUHDNIDVW� DQG�

VFKRRO� OXQFK� LV� XQFOHDU�� 3UHYLRXV� OLWHUDWXUH� IRXQG� WKH� IUHTXHQW� VNLSSLQJ� RI�

EUHDNIDVW�DV�D�IDFWRU�RI�DIIHFWLQJ�SODWH�ZDVWH�RI�VFKRRO�OXQFK��7KH�SODWH�ZDVWH�

RI� VWXGHQWV�ZKR�KDYH�EUHDNIDVW� OHVV� IUHTXHQWO\�ZDV�PRUH�VHQVLWLYH� WR� VFKRRO�

OXQFK� VDWLVIDFWLRQ� �&KD� 	� .LP�� ������� +RZHYHU�� WKLV� FRUUHODWLRQ� EHWZHHQ�
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EUHDNIDVW�DQG� OXQFK�ZDV�QRW� IRXQG� LQ� WKH� UHVHDUFK�RI�3DUN�HW�DO� ��������7KH�

LPSRUWDQFH� RI� DGHTXDWH� EUHDNIDVW� LV� JHWWLQJ� DWWHQWLRQ� IURP� UHVHDUFKHUV� DV� LW�

DIIHFWV� GDLO\� QXWULHQW� LQWDNH� DQG� VFKRRO� SHUIRUPDQFH� �%RVFKORR�HW� DO��� ������

&KLWUD�	�5HGG\��������/HYLWVN\�	�3DFDQRZVNL���������7KH�LPSDFW�RI�WKH�WUDGH�

RII�EHWZHHQ�EUHDNIDVW�DQG�VFKRRO�OXQFK�VKRXOG�EH�H[DPLQHG��)XUWKHU�UHVHDUFK�

LV� QHHGHG� WR� GHWHUPLQH� LI� WKHUH� LV� D� GLIIHUHQFH� EHWZHHQ� GLVWULEXWLQJ� GDLO\�

QXWULHQWV�DW�HDFK�PHDOWLPH�DQG�FRQFHQWUDWLQJ�RQ�OXQFKWLPH��

�
7DEOH���� 7KH�(VWLPDWHG�(IIHFWV�RI�6FKRRO�/XQFK�RQ�WKH�0LFURQXWULHQWV� �

� ,PSDFW�RI�6FKRRO�/XQFK�

� %UHDNIDVW� /XQFK� 'LQQHU� ���+RXU�

� � ���� ���� ���� ����

Food Energy  � � �

3URWHLQ��J�� ������ ����� ������ �����

)DW��J�� ������ ����� ����� �����

&DUERK\GUDWH��J�� ������ ������ ����� �����

Vitamins & Minerals  � � �

&DOFLXP��PJ�� ����� ������ ����� ������

,URQ��PJ�� ������ ����� ����� �����

6RGLXP��PJ�� �������� ������ ������ ������

9LWDPLQ�$��5�(��� ������ ������ ����� ������

7KLDPLQ��PJ�� ������ ����� ����� �����

5LERIODYLQ��PJ�� ������ ����� ����� �����

9LWDPLQ�&��PJ�� ������ ����� ������ �����

2EVHUYDWLRQV� ������ ������ ������ ������

Note:�7KH�VLPSOH�UHJUHVVLRQ�HTXDWLRQ�����HVWLPDWHG�ZLWK�PLFURQXWULHQWV��$�VLQJOH�DVWHULVN�GHQRWHV�VWDWLVWLFDO�
VLJQLILFDQFH�DW�WKH�����OHYHO�RI�FRQILGHQFH��GRXEOH������DQG�WULSOH������ � �

�

7KH�HIIHFW�RI� WKH�VFKRRO�OXQFK�SURJUDP�RQ� WRWDO� IRRG� LQWDNHV�GRHV�QRW�

SHUVLVW� IRU� ��� KRXUV�� 6WLOO�� WKH� DGGLWLRQDO� LQWDNHV� RI� PLFURQXWULHQWV� DUH�

PHDQLQJIXO�EHFDXVH�DYHUDJH�PLFURQXWULHQW�LQWDNHV�RI�VWXGHQWV�DUH�LQDGHTXDWH�

WKDQ� UHFRPPHQGHG�� ,Q�PRVW�RI� WKH�GHYHORSHG�FRXQWULHV�� FKLOGUHQ�FRQVXPH�D�

VXIILFLHQW�DPRXQW�RI�IRRG�LQ�WRWDO�FDORULHV��,QGXVWULDOL]DWLRQ�EURXJKW�WKH�SULFH�RI�

H[WUD�FDORULHV�FKHDS��EXW�LW�GRHV�QRW�JXDUDQWHH�WKH�EDODQFH�RI�GLHW��7KH�DYHUDJH�

DPRXQW� RI� PLFURQXWULHQW� LQWDNH� IRU� .RUHDQ� VWXGHQWV� DOVR� IDOOV� VKRUW� RI� WKH�

UHFRPPHQGDWLRQ��7DNLQJ�VFKRRO�OXQFK�PD\�QRW�LQFUHDVHV�WRWDO�IRRG�LQWDNH�IRU�

WKH�ZKROH�GD\�EXW�LW�SURPRWHV�WKH�EDODQFH�RI�WKH�GLHW�DV�LW�LQFUHDVHV�WKH�LQWDNH�



� ���

RI� YLWDPLQV� DQG� PLQHUDOV� IRU� VLJQLILFDQW� VL]H�� )RU� H[DPSOH�� DQ� LQFUHDVH� LQ�

FDOFLXP�LQWDNH�LV�FUXFLDO�IRU�FKLOGUHQ¶V�ERQH�KHDOWK�DQG�KHLJKW�JURZWK�� �

7KH�HVWLPDWHG�UHVXOW�DERXW�PLFURQXWULHQWV�LV�FRQVWDQW�ZLWK�WKH�SUHYLRXV�

OLWHUDWXUH�H[FHSW�IRU�IDW�DQG�VRGLXP��,Q�WKLV�SDSHU��KDYLQJ�VFKRRO�OXQFK�LQFUHDVH�

WKH�LQWDNH�RI�IDW�DQG�VRGLXP�DW�OXQFKWLPH��EXW�QRW�IRU����KRXU���7KH�LQVLJQLILFDQW�

LQFUHDVH� RI� IDW� DQG� VRGLXP� FRQIOLFW� ZLWK� WKH� UHVXOWV� RI� WKH� 2/6� PRGHO� E\�

*OHDVRQ�DQG�6XLWRU���������7KH�LQFUHDVH�LQ�LQWDNH�RI�VRGLXP�SRLQWHG�RXW�DV�D�

FDXVH�RI�FKLOG�REHVLW\��*ULPHV�HW�DO����������DQG�VR�WKHUH�ZDV�FRQFHUQ�WKDW�WKH�

16/3� OHG� WR� DQ� LQFUHDVH� LQ� VRGLXP� LQWDNH�� ,Q� WKH� FDVH� RI� WKH� VFKRRO� OXQFK�

SURJUDPV�RI�.RUHD��FKLOGKRRG�REHVLW\�ZRXOG�EH�OHVV�OLNHO\�WR�EH�SUREOHPDWLF��

2QH�SRWHQWLDO�H[SODQDWLRQ�RI�WKLV�GLVWLQFWLRQ� LV� WKH�FXOWXUDO�GLIIHUHQFH�RI�GLHW�

VXSSOLHG��7KH�PHDOV�SURYLGHG�E\�WKH�VFKRRO�OXQFK�SURJUDPV�LQ�.RUHD�DUH�PDLQO\�

IRFXVHG�RQ�.RUHDQ�WUDGLWLRQDO�PHDOV�� �

�

����$QDO\VHV�E\�6XEJURXS�
7KH� LPSDFW� RI� VFKRRO� OXQFK� LV� QRW� LGHQWLFDO� DPRQJ� GLIIHUHQW� VXEJURXSV�� ,Q�

7DEOHV�������DQG����,�UHSRUW�WKH�FRHIILFLHQWV�RI�WDNLQJ�VFKRRO�OXQFK�IRU�HDFK�RI�

WKH�VXEJURXSV�GLVWLQJXLVKHG�E\�LQFRPH��DJH��DQG�JHQGHU��7KH�HVWLPDWLRQ�ZLWK�

GLIIHUHQW� LQFRPH� JURXSV� LV� FRQGXFWHG� WR� DVVHVV� WKH� LPSDFW� RI� VFKRRO� OXQFK�

SURJUDPV� RQ� WKH� ORZ�LQFRPH� FKLOG�� 6LQFH� WKH� UHTXLUHG� DPRXQW� RI� QXWULHQWV�

GLIIHUV�E\�DJH�DQG�JHQGHU�JURXSV��WKH�VXEJURXS�DQDO\VLV�LV�GRQH�WR�HYDOXDWH�WKH�

LPSDFW�RI�WKH�VFKRRO�OXQFK�SURJUDP�RQ�FKLOG�JURZWK��(DFK�UHVXOW�LV�GHULYHG�IURP�

HTXDWLRQ�����ZLWK�WKH�VDPH�FRQWURO�ZLWK�WKH�PDLQ�DQDO\VLV�RQ�D�FKDUDFWHULVWLF�RI�

FKLOGUHQ�DQG�KRXVHKROGV�� �

7DEOH���GHVFULEHV�WKH�GLIIHUHQFH�LQ�WKH�LPSDFW�RI�WDNLQJ�VFKRRO�PHDOV�E\�

LQFRPH� JURXSV�� $V� WKH� �WK� TXDUWLOH� JURXS� LV� WKH� KLJKHVW� LQFRPH� JURXS�� �WK�

TXDUWLOH�LV�WKH�EDVH�JURXS�IRU�DQDO\VLV��)URP�3DQHO�$��WKH�UHVXOW�SUHVHQWV�WKDW�

WKH�VFKRRO�OXQFK�SURJUDP�LV�PRUH�HIIHFWLYH�IRU�ORZHU�LQFRPH�JURXSV��%RWK�WKH�

�QG�DQG��UG�TXDUWLOH�JURXS�LQWDNHV�PRUH�IRRG�LQ�WHUPV�RI�JUDP�DW�OXQFKWLPH��

EXW�QRW�IRU����KRXU��7KLV�PLGGOH�LQFRPH�JURXS�WDNHV�DGGLWLRQDO�SURWHLQ��YLWDPLQ�

&��FDOFLXP�DQG�LURQ�DW�OXQFKWLPH��



� ���

1HYHUWKHOHVV��WKH�ORZHVW�LQFRPH�JURXS�GRHV�QRW�WDNH�PRUH�EHQHILW�IURP�

WKH� VFKRRO� OXQFK� SURJUDP� LQ� FRPSDULVRQ� ZLWK� WKH� PLGGOH�LQFRPH� JURXS��

&RQVLGHULQJ�WKH�HOLJLELOLW\��WKH�ORZHVW�LQFRPH�JURXS�JHWV�DVVLVWDQFH�IURP�PRUH�

WKDQ� RQH� SROLF\�� 7KH� FKLOG� VXSSRUW� SROLF\� ZDV� FRQFHQWUDWHG� RQ� WKH� ORZHVW�

LQFRPH�IDPLOLHV��5HVHDUFKHUV�SRLQWHG�RXW�WKDW�WKH�FKLOG�LQ�QHHG�ZDV�H[FOXGHG�

IURP�WKH�VXSSRUW�DQG�WKH�JRYHUQPHQW�H[SDQGHG�HOLJLELOLW\�WR�WKH�VHFRQG�ORZHVW�

LQFRPH� JURXS� DIWHU� WKH� HDUO\� ����V� �0LVXN� .LP�� ������ 5\X� HW� DO��� �������

7KHUHIRUH�� GXULQJ� ����� DQG� ������ WKH� .RUHDQ� SROLFLHV� WR� VXSSRUW� XQGHUIHG�

FKLOGUHQ�ZHUH�DOVR�OLPLWHG�WR�WKH�ORZHVW�LQFRPH�JURXS��,�DVVXPH�WKDW�WKH�ORZHVW�

LQFRPH�JURXS�JHWV�OHVV�EHQHILWHG�WKDQ�WKH�PLGGOH�LQFRPH�JURXS�DV�WKH�LPSDFW�

RI� RWKHU� IRRG� VXSSO\LQJ� SURJUDPV��8QIRUWXQDWHO\�� LW� LV� KDUG� WR� FOHDU� RXW� WKH�

LPSDFW� RI� RWKHU� IRRG� SROLFLHV� GXH� WR� WKH� GHILFLHQF\� RI� LQIRUPDWLRQ� DERXW�

H[SRVXUH�WR�WKH�VFKRRO�OXQFK�SURJUDPV��

7KH� HIIHFW� RI� WDNLQJ� VFKRRO� OXQFK� DOVR� HPHUJH� GLIIHUHQWLDOO\� IRU� HDFK�

GHPRJUDSKLF�JURXS��,Q�7DEOH����WKH�HVWLPDWHG�HIIHFW�RI�VFKRRO�OXQFK�LV�UHSRUWHG�

E\� JHQGHU� DQG� OHYHO� RI� VFKRROV� RI� VWXGHQWV�� 7KH� DFWXDO� SHUFHQWDJH� WKDW�

FRHIILFLHQWV�WDNH�LQ�5'$�LV�FDOFXODWHG�LQ�FROXPQV����������������DQG������5'$�LV�

WKH� UHIHUHQFH� IURP� WKH� 6FKRRO�0HDOV� $FW� (QIRUFHPHQW� 5XOH� IRU� QXWULWLRQDO�

LQWDNHV�VWXGHQWV�VKRXOG�JHW�LQ�OXQFK��%R\V�JHW�QXWULWLRQDO�EHQHILWV�IURP�VFKRRO�

OXQFK�IRU�HYHU\�OHYHO�RI�WKH�VFKRRO��ZKLOH�JLUOV�KDUGO\�JHW�DQ\�DGGLWLRQDO�LQWDNH�

IURP�VFKRRO� OXQFK� LQ�PLGGOH� VFKRRO�� )RU� ERWK� ER\V� DQG�JLUOV�� WKH� LQWDNH� IRU�

FDOFLXP�DUH�VLJQLILFDQWO\�KLJKHU�IRU�VFKRRO�OXQFK�WDNHUV�WKDQ�QRQ�VFKRRO�OXQFK�

WDNHUV�DW�HYHU\�VFKRRO�OHYHO��$OVR��ER\V�WDNH�PRUH�SURWHLQ�DQG�LURQ�ZKHQ�WKH\�

WDNH�VFKRRO�OXQFK�UHJDUGOHVV�RI�WKH�VFKRRO�OHYHO��7KH�FRHIILFLHQWV�WDNH����WR������

ZKLFK�LV�D�JUHDW�IUDFWLRQ�RI�5'$�IRU�DGGLWLRQDO�QXWULHQWV�LQWDNHV�IRU�OXQFK��

�

�
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7KH�HIIHFW�RI�VFKRRO�OXQFK�RQ�VRPH�QXWULHQWV�GLVDSSHDU�DW����KRXU�OHYHO�

HVWLPDWLRQ��7DEOH���UHSUHVHQWV�WKH�HVWLPDWHG�HIIHFW�RI�VFKRRO�OXQFK�DW�D����KRXU�

LQ�GLIIHUHQW�JHQGHU�DQG�DJH�JURXS��7KH�DFWXDO�SHUFHQWDJH�LQ�FROXPQV������ �����

����� DQG� ���� LV� FDOFXODWHG� ZLWK� QXWULWLRQ� VWDQGDUGV� IURP� 'LHWDU\� 5HIHUHQFH�

,QWDNHV�IRU�.RUHDQV�������$V�WKH�UHVXOWV�RI�7DEOH���VKRZ��WKH�VFKRRO�OXQFK�LQ�

HDUO\�FKLOGKRRG�DW�WKH�ORZ�JUDGH�RI�HOHPHQWDU\�VFKRROV�LV�VLJQLILFDQW�IRU�ERWK�

ER\V�DQG�JLUOV��:KLOH�JLUOV�JHW�PRUH�LPSDFW�LQ�WKH�XSSHU�JUDGH�RI�HOHPHQWDU\�

VFKRROV��ER\V�WDNH�DGGLWLRQDO�LQWDNH�IURP�WKH�VFKRRO�OXQFK�SURJUDP�DW�WKH�KLJK�

VFKRRO�OHYHO��

�

���/RQJ�WHUP�(IIHFW�RI�WKH�6FKRRO�/XQFK�3URJUDP�

$�VXIILFLHQW�QXWULWLRQDO�SURYLVLRQ� LV�PRUH�FULWLFDO� IRU� VWXGHQWV� LQ�D�SHULRG�RI�

JURZWK��7KH�VFKRRO�PHDO�SURJUDP�LV�DQ�LQYHVWPHQW�WR�SURPRWH�WKH�JURZWK�DQG�

GHYHORSPHQW�RI�FKLOGUHQ��6LQFH�WKH�VFKRRO�PHDO�SURJUDP�LV�UHODWHG�WR�LQFUHDVLQJ�

WKH�QXWULWLRQ�LQWDNH��WR�DVVHVV�WKH�ORQJ�WHUP�HIIHFW�RI�WKH�SURJUDPV��,�IROORZ�XS�

WKH�FRKRUWV�SRWHQWLDOO\�EHQHILWHG�IURP�WKH�VFKRRO�OXQFK�LQ�WKHLU�FKLOGKRRG�� �

,Q� WKLV�SDSHU�� ,�XVH�KHLJKW� WR�PHDVXUH� WKH�EHQHILWV�RI� WKH�VFKRRO� OXQFK�

SURJUDP��$IWHU�)RJHO��������KDV�UHODWHG�KHLJKW�ZLWK�KHDOWK�DQG�LQFRPH��PDQ\�

VWXGLHV�XWLOL]HG�KHLJKW�DV�DQ�LQGLFDWRU�WR�PHDVXUH�FKLOGKRRG�FLUFXPVWDQFHV�DQG�

WKH�KHDOWK�VWDWXV�RI�LQGLYLGXDOV��&RQVLGHULQJ�WKH�QHW�QXWULWLRQ�LV�WKH�GLIIHUHQFH�

EHWZHHQ�ORVVHV�IURP�GLVHDVH�DQG�JDLQV�IURP�IRRG�LQWDNHV��DGXOW�KHLJKW�UHIOHFWV�

VRFLDO�DQG�HFRQRPLF�FLUFXPVWDQFHV� �'HDWRQ���������$OVR��KHLJKW�FDQ�SUHVHQW�

FXUUHQW�ZHOO�EHLQJ�DV�WKH�WDOOHU�HDUQ�PRUH�ZDJHV�EHFDXVH�RI�EHWWHU�SURGXFWLYLW\�

�6WUDXVV�	�7KRPDV���������8QOLNH�RWKHU�KHDOWK�LQGLFDWRUV�VXFK�DV�PRUELGLW\��

PRUWDOLW\��DQG� OLIH�H[SHFWDQF\��XVLQJ�KHLJKW� LV�PRUH�EHQHILFLDO� WR� LQYHVWLJDWH�

LQHTXDOLW\�LQ�KHDOWK�VWDWXV��,W�LV�KLJKO\�IUHH�IURP�PHDVXUHPHQW�HUURU�DWWULEXWHG�

WR�FRUUHODWLRQ�ZLWK�LQFRPHV��3UDGKDQ�HW�DO����������7KHUHIRUH��WR�HYDOXDWH�ORQJ�

WHUP�HIIHFWV�RI�WKH�VFKRRO�OXQFK�SURJUDP��WKLV�SDSHU�XVHV�DGXOW�KHLJKW�DV�D�KHDOWK�

VWDWXV�LQ�DGXOWKRRG��
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%\�XVLQJ�WKH�./,36�GDWD��WKH�FRKRUWV�IURP�YDULRXV�\HDUV�DQG�UHJLRQ�FRXOG�

EH�DQDO\]HG�ZLWK�UHWURVSHFWLYH�LQIRUPDWLRQ�� �

�

ݕ ൌ ߚ  ௧ܾܵݎଵܲߚ  Ɂ ܺ  �ߝ ����

�

7KH�YDULDEOHݕ�� LV� WKH� LQGLYLGXDO� ݅¶V�KHLJKW�DV�DQ�JURZQ�XS�DQG� WKH�YDULDEOH�

ܾݎܲ ܵ௧ � LV� WKH� SUREDELOLW\� RI� H[SRVXUH� WR� WKH� VFKRRO� OXQFK� SURJUDP�� 7KH�

ܾݎܲ ܵ௧� ZRXOG�EH�]HUR�IRU�ROGHU�FRKRUW�WKRVH�ZKR�ZDV�OLYHG�LQ�WKH�FLW\�WKDW�WKH�

VFKRRO�OXQFK�SURJUDP�ZDV�QRW�LPSOHPHQWHG��7KH�SUREDELOLW\�ZRXOG�JUDGXDOO\�

LQFUHDVH�WR�KXQGUHG�SHUFHQWDJH�SRLQW�DV�LW�FRPHV�WR�������7KH�JHQGHU�DQG�OLYLQJ�

VWDQGDUG� DURXQG� DJH� ���� HGXFDWLRQ� OHYHO� RI� SDUHQWV� ZDV� FRQWUROOHG� DV�

H[SODQDWRU\�YDULDEOHV��

)RU�WKH�ܾܲݎ ܵ௧��WKH�LPSOHPHQWDWLRQ�UDWH�RI�WKH�VFKRRO�OXQFK�SURJUDP�RQ�

VFKRRO¶V� ORFDWLRQ� ݈� DW� \HDU� �ݐ LV� XVHG��8QIRUWXQDWHO\�� WKHUH� LV� QR� LQIRUPDWLRQ�

DERXW� WKH� ORFDWLRQ� RI� HOHPHQWDU\� VFKRRO�� ,� XVHG� ELUWKSODFH� DQG� ORFDWLRQ� RI�

PLGGOH� VFKRRO� WKDW� LQGLYLGXDOV� DWWHQGHG� DV� SUR[\� RI� ORFDWLRQ� RI� HOHPHQWDU\�

VFKRROV��7KH�UHJUHVVLRQ�LV�DOVR�GRQH�ZLWK�VDPSOHV�OLPLWHG�IRU�WKRVH�ZKR�ZHQW�

WR�D�PLGGOH�VFKRRO�LQ�WKHLU�ELUWKSODFH��7KH�ORQJ�WHUP�HIIHFW�RI�WKH�VFKRRO�OXQFK�

SURJUDP�RQ�LQGLYLGXDO¶V�KHLJKW�LV�UHSRUWHG�IRU�IXOO�VDPSOH�DQG�OLPLWHG�VDPSOH�

RQ�3DQHO�$�DQG�%�IRU�7DEOH����UHVSHFWLYHO\��,Q�WKH�3DQHO�$��WKH�ELUWKSODFH�LV�

XVHG�DV�SUR[\�RI�HOHPHQWDU\�VFKRRO�ORFDWLRQ�IRU�WKH�FROXPQV�����DQG�����DQG�WKH�

PLGGOH�VFKRRO�ORFDWLRQ�LV�XVHG�IRU�FROXPQV�����DQG������ �

7KH�UHVXOWV�RQ�3DQHO�$�LQ�7DEOH���VKRZV�WKDW�D�ULVH�LQ�WKH�SUREDELOLW\�RI�

H[SRVXUH� WR� WKH� VFKRRO� OXQFK� SURJUDP� VLJQLILFDQWO\� LQFUHDVHV� WKH� KHLJKW� LQ�

DGXOWKRRG� IRU� ER\V�� 3DUWLFXODUO\�� WKH� H[SRVXUH� WR� WKH� VFKRRO� OXQFK� SURJUDP�

GXULQJ� HOHPHQWDU\� VFKRRO� EULQJV� D� ULVH� LQ� ER\V
� KHLJKW�� 7KH� LQFUHDVH� LQ� WKH�

SRVVLELOLW\�IRU�D�VWDQGDUG�GHYLDWLRQ�IURP�WKH�UDWH�RQ�RXU�GDWD�PHDQV�DQ�LQFUHDVH�

LQ�KHLJKW� IRU������WR������FP��)RU�JLUOV�� WKH�VFKRRO�OXQFK�SURJUDP�DW�PLGGOH�

VFKRRO� LV� HIILFLHQW� IRU� HQKDQFLQJ� KHDOWK� VWDWXV�� %RWK� LQ� 3DQHO� $� DQG� %�� WKH�

LPSOHPHQWHG�UDWH�RI�WKH�VFKRRO�OXQFK�SURJUDP�KDV�D�VLJQLILFDQWO\�SRVLWLYH�HIIHFW�

RQ�JLUO
V� KHLJKW��$� VWDQGDUG�GHYLDWLRQ� ULVHV� LQ� WKH�SRVVLELOLW\� WR�JHW� D� VFKRRO�

OXQFK�EULQJV�D�����FP�ULVH�LQ�JLUO
V�KHLJKW��
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2Q�WKH�FRQWUDU\��WKH�VLJQLILFDQW�QHJDWLYH�HIIHFW�RI�VFKRRO�PHDOV�LV�IRXQG�

LQ�3DQHO�%�IRU�ER\V�LQ�KLJK�VFKRRO��7KLV�LV�DQ�LQFRQVLVWHQW�UHVXOW�ZLWK�WKH�7DEOH�

�� DV� WKH� HIIHFW� RQ� DGGLWLRQDO� QXWULHQW� LQWDNHV� LV� VLJQLILFDQW� IRU� ER\V� LQ� KLJK�

VFKRRO�DQG�LQVLJQLILFDQW�IRU�JLUOV�LQ�PLGGOH�VFKRRO��+RZHYHU��IHZ�VDPSOHV�LQ�

WKLV�DQDO\VLV�JHW�WKH�EHQHILW�RI�WKH�VFKRRO�OXQFK�SURJUDP�IRU�IXOO�WLPH�LQ�WKHLU�

VFKRRO�DJH�ZKLOH�RWKHUV�JHW�QRQH�RU�IHZ�\HDUV�LQ�HOGHU�DJH��7KH�ORQJ�WHUP�HIIHFW�

LV� KDUG� WR�PHDVXUH� DV� KHLJKW� LV� DIIHFWHG� E\�PDQ\� RWKHU� FLUFXPVWDQFHV� WKDQ�

QXWULWLRQDO�VWDWXV��7KHUH�LV�YHU\�OLPLWHG�LQIRUPDWLRQ�DERXW�WKH�SDVW�RI�LQGLYLGXDOV��

7KHUHIRUH��WKH�UHVXOWV�VKRXOG�EH�LQWHUSUHWHG�ZLWK�FRQVLGHUDWLRQ�RI�ELDV��

�



�
��

�

7
DE
OH
��
��

7K
H�
(I
IH
FW
V�R

I�W
KH
�6
FK
RR
O�/

XQ
FK
�3
UR
JU
DP

�R
Q�
WK
H�
/X
QF
K�
,Q
WD
NH
�E
\�
'
LII
HU
HQ
W�$

JH
�D
QG
�*
HQ
GH
U�*

UR
XS
V�R

I�&
KL
OG
UH
Q�
�

�
�

(V
WLP

DW
HG
�,P

SD
FW
�R
I�6

FK
RR
O�/

XQ
FK
�D
W�O
XQ
FK
�

�
(O
HP

HQ
WD
U\
�OR
Z
�J
UD
GH
�

�
(O
HP

HQ
WD
U\
�X
SS
HU
�J
UD
GH
�

�
0
LG
GO
H�

�
+
LJ
K�

�
�

��
��

��
��
�

�
��
��

��
��

�
��
��

��
��

�
��
��

��
��

3D
QH
O�$

��%
R\
�

�
�

�
�

�
�

�
�

�
�

�
Fo

od
 E

ne
rg

y 
 

�
�

�
�

�
�

�
�

�
�

7R
WD
O�H
QH
UJ
\�
�N
FD
O��

��
��
��

��
��
�
�

�
��
��
��

��
��
�
�

�
��
��
��

�

��
��
�
�

�
��
��
��

�

��
��
�
�

3U
RW
HL
Q�
�J
��

��
��

�

��
��
�
�

�
��
��

�

��
��
�
�

�
��
��

�

��
��
�
�

�
��
��

�

��
��
�
�

Vi
ta

m
in

s &
 M

in
er

al
s 

 
�

�
�

�
�

�
�

�
�

9
LWD
P
LQ
�$
��5

�(
���

��
��
�

�

��
��
�
�

�
��
��
��
�

��
��
��

�
�

��
��
��

�

��
��
�
�

�
��
��
��

�

��
��
�
�

7K
LD
P
LQ
��P

J�
�

��
��
�

��
��
�
�

�
��
��
��

��
��
��

�
�

��
��
�

��
��
�
�

�
��
��

�

��
��
�
�

5
LE
RI
OD
YL
Q�
�P
J�
�

��
��
�

��
��
�
�

�
��
��
��

��
��
��

�
�

��
��
�

��
��
�
�

�
��
��
�

��
��

�
9
LWD
P
LQ
�&
��P

J�
�

��
��
�

�

��
��
�
�

�
��
��
�

��
��
�
�

�
��
��
�

�

��
��
�
�

�
��
��
�

�

��
��
�
�

&
DO
FL
XP

��P
J�
�

��
��
�

�

��
��
�
�

�
��
��
�

�

��
��
�
�

�
��
��
�
�

��
��

�
�

��
��
�
�

��
��
�
�

,UR
Q�
�P
J�
�

��
��

�

��
��
�
�

�
��
��

�

��
��
�
�

�
��
��

�

��
��
�
�

�
��
��
�

��
��
�
�

2
EV
HU
YD
WLR
QV
�

��
��

�
��
��

�
��
��

�
��
��

3D
QH
O�%

��*
LUO
�

�
�

�
�

�
�

�
�

�
�

�
Fo

od
 E

ne
rg

y 
 

�
�

�
�

�
�

�
�

�
�

7R
WD
O�H
QH
UJ
\�
�N
FD
O��

��
��
��

�

��
��
�
�

�
��
��
��
�

��
��
�
�

�
��
��
��

��
��

�
�

��
��
��

�

��
��
�
�

3U
RW
HL
Q�
�J
��

��
��

�

��
��
�
�

�
��
��
�

��
��
�
�

�
��
��
�

��
��

�
�

��
��

�

��
��
�
�

Vi
ta

m
in

s &
 M

in
er

al
s 

 
�

�
�

�
�

�
�

�
�

9
LWD
P
LQ
�$
��5

�(
���

��
��
�

�

��
��
�
�

�
��
��
�

�

��
��
�
�

�
��
��
��

��
��
�
�

�
��
��
��

�

��
��
�
�

7K
LD
P
LQ
��P

J�
�

��
��

�

��
��
�
�

�
��
��
��

��
��
��

�
�

��
��
��

��
��
�
�

�
��
��
�

��
��

�
5
LE
RI
OD
YL
Q�
�P
J�
�

��
��

�

��
��
�
�

�
��
��
��

��
��
�
�

�
��
��
��

��
��
�
�

�
��
��
�

��
��
�
�

9
LWD
P
LQ
�&
��P

J�
�

��
��

�

��
��
�
�

�
��
��

�

��
��
�
�

�
��
��
�

��
��
�
�

�
��
��

�

��
��
�
�

&
DO
FL
XP

��P
J�
�

��
��
�

�

��
��
�
�

�
��
��
�
�

��
��
�
�

�
��
��
�
�

��
��
�
�

�
��
��
�

�

��
��
�
�

,UR
Q�
�P
J�
�

��
��

�

��
��
�
�

�
��
��
�

��
��
�
�

�
��
��
�

��
��

�
�

��
��

�

��
��
�
�

2
EV
HU
YD
WLR
QV
�

��
��

�
��
��

�
��
��

�
��
��

So
ur

ce
s:
�6
FK
RR
O�0

HD
OV
�$
FW
�(
QI
RU
FH
P
HQ
W�5

XO
H�
�

N
ot

e:
�7
KH
�F
RO
XP

QV
���
���
��
���
��
���
��
��L
V�W
KH
�H
VW
LP
DW
HG
�LP

SD
FW
�R
I�V
FK
RR
O�O
XQ
FK
�S
UR
JU
DP

V�R
Q�
FK
LOG
UH
Q

V�Q
XW
ULW
LR
Q�
LQ
WD
NH
V�
IR
U�O
XQ
FK
��7
KH
�F
RO
XP

Q�
��
���
��
���
��
���
��
��L
V�W
KH
�S
HU
FH
QW
DJ
H�
RI
�H
VW
LP
DW
HG
�LP

SD
FW
�WD
NH
V�L
Q�
WK
H�

UH
IH
UH
QF
H�
�7
KH
�5
HI
HU
HQ
FH
�IR
U�'

LH
WD
U\
�$
OOR
Z
DQ
FH
V��
5'

$
�LV
�WK
H�
DP

RX
QW
�D
LP
HG
�LQ
�6
FK
RR
O�0

HD
OV�
$
FW
�(
QI
RU
FH
P
HQ
W�5

XO
H�
�$
�VL
QJ
OH
�D
VW
HU
LV
N�
GH
QR
WH
V�V
WD
WLV
WLF
DO
�VL
JQ
LIL
FD
QF
H�
DW
�WK
H��

��
�OH
YH
O�R
I�F
RQ
ILG
HQ
FH
��G
RX
EO
H�

��
�
��D
QG
�WU
LS
OH
��
��

��
�

� � �



�
��

�

7
DE
OH
��
��

7K
H�
(I
IH
FW
V�R

I�W
KH
�6
FK
RR
O�/

XQ
FK
�3
UR
JU
DP

�R
Q�
��
�+
RX
U�,
QW
DN
H�
E\
�'
LII
HU
HQ
W�$

JH
�D
QG
�*
HQ
GH
U�*

UR
XS
V�R

I�&
KL
OG
UH
Q�
�

�
(V
WLP

DW
HG
�,P

SD
FW
�R
I�6

FK
RR
O�/

XQ
FK
�IR
U��
��
+
RX
U�

�
(O
HP

HQ
WD
U\
�OR
Z
�J
UD
GH
�

�
(O
HP

HQ
WD
U\
�X
SS
HU
�J
UD
GH
�

�
0
LG
GO
H�

�
+
LJ
K�

�
�

��
��

��
��
�

�
��
��

��
��

�
��
��

��
��

�
��
��

��
��

3D
QH
O�$

��%
R\
�

�
�

�
�

�
�

�
�

�
�

�
Fo

od
 E

ne
rg

y 
 

�
�

�
�

�
�

�
�

�
�

7R
WD
O�H
QH
UJ
\�
�N
FD
O��

��
��
��
�

��
��

�
�

��
��
��

��
��

�
�

��
��
��
�

��
��
�
�

�
��
��
��
�

��
��
�
�

3U
RW
HL
Q�
�J
��

��
��
�

��
��
�
�

�
��
��
�

��
��

�
�

��
��
��

��
��
�
�

�
��
��
�

��
��

�
Vi

ta
m

in
s &

 M
in

er
al

s 
 

�
�

�
�

�
�

�
�

�
�

9
LWD
P
LQ
�$
��5

�(
���

��
��
��

�

��
��
�
�

�
��
��
��
�

��
��
��

�
�

��
��
��

��
��
�
�

�
��
��
��
�

��
��
�
�

7K
LD
P
LQ
��P

J�
�

��
��
�

��
��
�
�

�
��
��
�

��
��

�
�

��
��
��

��
��
�
�

�
��
��

�

��
��
�
�

5
LE
RI
OD
YL
Q�
�P
J�
�

��
��

�

��
��
�
�

�
��
��
�

��
��

�
�

��
��
��

��
��
�
�

�
��
��
�

��
��

�
9
LWD
P
LQ
�&
��P

J�
�

��
��
��

��
��
�
�

�
��
��
��

��
��
�
�

�
��
��
��

��
��
�
�

�
��
��
��

��
��
�
�

&
DO
FL
XP

��P
J�
�

��
��
��

�

��
��
�
�

�
��
��
�
�

��
��

�
�

��
��
�

��
��

�
�

��
��
��

�

��
��
�
�

,UR
Q�
�P
J�
�

��
��
�

��
��

�
�

��
��
�

��
��

�
�

��
��
��

��
��
�
�

�
��
��
�

��
��

�
2
EV
HU
YD
WLR
QV
�

��
��

�
��
��

�
��
��

�
��
��

3D
QH
O�%

��*
LUO
�

�
�

�
�

�
�

�
�

�
�

�
Fo

od
 E

ne
rg

y 
 

�
�

�
�

�
�

�
�

�
�

7R
WD
O�H
QH
UJ
\�
�N
FD
O��

��
��
��

�

��
��

�
�

��
��
��

��
��

�
�

��
��
��
�

��
��
�
�

�
��
��
��

��
��

�
3U
RW
HL
Q�
�J
��

��
��
�

��
��
�
�

�
��
��
�

��
��
�
�

�
��
��
��

��
��
�
�

�
��
��
�

��
��

�
Vi

ta
m

in
s &

 M
in

er
al

s 
 

�
�

�
�

�
�

�
�

�
�

9
LWD
P
LQ
�$
��5

�(
���

��
��
��

�

��
��
�
�

�
��
��
�

�

��
��
�
�

�
��
��
��
�

��
��
�
�

�
��
��
��

��
��
�
�

7K
LD
P
LQ
��P

J�
�

��
��
�

��
��

�
�

��
��
��

��
��
��

�
�

��
��
��

��
��
�
�

�
��
��
��

��
��
��

�
5
LE
RI
OD
YL
Q�
�P
J�
�

��
��

�

��
��
�
�

�
��
��
�

��
��

�
�

��
��
��

��
��
�
�

�
��
��
�

��
��

�
9
LWD
P
LQ
�&
��P

J�
�

��
��
��

��
��
�
�

�
��
��
��
�

��
��
��

�
�

��
��
��

��
��
�
�

�
��
��
��
�

��
��
��

�
&
DO
FL
XP

��P
J�
�

��
��
��

�

��
��
�
�

�
��
��
��

�

��
��
�
�

�
��
��
��

��
��

�
�

��
��
�
�

��
��

�
,UR

Q�
�P
J�
�

��
��
�

��
��
�
�

�
��
��
�

��
��

�
�

��
��
�

��
��

�
�

��
��
�

��
��

�
2
EV
HU
YD
WLR
QV
�

��
��

�
��
��

�
��
��

�
��
��

So
ur

ce
s:
�'
LH
WD
U\
�5
HI
HU
HQ
FH
�,Q
WD
NH
V�I
RU
�.
RU
HD
QV
��
��
��

N
ot

e:
�7
KH
�F
RO
XP

QV
���
���
��
���
��
���
��
��L
V�W
KH
�H
VW
LP
DW
HG
�LP

SD
FW
�R
I�V
FK
RR
O�O
XQ
FK
�S
UR
JU
DP

V�R
Q�
FK
LOG
UH
Q

V�Q

XW
ULW
LR
Q�
LQ
WD
NH
V�I
RU
��
��
KR
XU
V�
�7
KH
�F
RO
XP

Q�
��
���
��
���
��
���
��
��L
V�W
KH
�S
HU
FH
QW
DJ
H�
RI
�H
VWL
P
DW
HG
�LP

SD
FW
�WD
NH
V�L
Q�

WK
H�
UH
IH
UH
QF
H�
�7
KH
�'
LH
WD
U\
�5
HI
HU
HQ
FH
�,Q
WD
NH
V�
�'
5
,V
��L
V�X

VH
G�
IR
U�W
KH
�UH
IH
UH
QF
H�
RI
�G
LH
WD
U\
�D
OOR
Z
DQ
FH
V��
7K
H�
5H
FR
P
P
HQ
GH
G�
1
XW
ULH
QW
�,Q
WD
NH
��5

1
,�
�LV
�X
VH
G�
IR
U�D
OO�
QX
WUL
HQ
WV
�H
[F
HS
W�I
RU
�WR
WD
O�H
QH
UJ
\�
�N
FD
O��
DV
�WK
H�

(V
WLP

DW
HG
�(
QH
UJ
\�
5
HT
XL
UH
P
HQ
WV�
�(
(5

��L
V�U
HF
RP

P
HQ
GH
G�
IR
U�H
QH
UJ
\�
LQ
WD
NH
V��
$
�VL
QJ
OH
�D
VW
HU
LVN

�G
HQ
RW
HV
�VW
DW
LVW
LF
DO
�VL
JQ
LIL
FD
QF
H�
DW
�WK
H�
��
�
�OH
YH
O�R
I�F
RQ
ILG
HQ
FH
��G
RX
EO
H�
��
�
��D
QG
�WU
LS
OH
��
��

��
�

�

� � �



�
��

�

7
DE
OH
��
��

7K
H�
/R
QJ
�WH
UP
�(
II
HF
WV
�R
I�7

DN
LQ
J�
6F
KR
RO
�/
XQ
FK
HV
�WR
�+
HL
JK
W�L
Q�
$
GX
OWK
RR
G�

3U
R[
\�
IR
U�(

OH
P
HQ
WD
U\
�6
FK
RR
O�/
RF
DW
LR
Q�
�

%
LUW
KS
OD
FH
�

�
/R
FD
WLR
Q�
RI
�0

LG
GO
H�
6F
KR
RO
��

�
�

�
�

�
(O
HP

HQ
WD
U\
�/
RZ

HU
�

(O
HP

HQ
WD
U\
�8
SS
HU
�

�
(O
HP

HQ
WD
U\
�/
RZ

HU
�

(O
HP

HQ
WD
U\
�8
SS
HU
�

�
0
LG
GO
H�
�
�

+
LJ
K�

�
�

��
��

��
��

�
��
��

��
��

�
��
��

�
��
��

3D
QH
O�$

��:
KR
OH
�6
DP

SO
H�
$
JH
�*
UR
XS
��
��
��
�

�
�

�
�

�
�

�
�

�

%
R\
V�

�
�

�
�

�
�

�
�

�

3R
VV
LE
LOL
W\
�WR
�7
DN
H�
6F
KR
RO
�0
HD
O�

��
��
��

��
��
�
�

�
��
��
�

�

��
��
�
�

�
��
��
��
�

�
��
��
��
�

�
��
��
��
��

��
��
��
��

�
��
��
��
��

��
��
��
��

�
��
��
��
��

�
��
��
��
��

0
DJ
QL
WX
GH
�

�
��
��
��

�
��
��
��

��
��
��

�
�

�
�

2
EV
HU
YD
WLR
QV
�

��
��
��

��
��
��

�
��
��
��

��
��
��

�
��
��
��

�
��
��
��

*
LUO
V�

�
�

�
�

�
�

�
�

�

3R
VV
LE
LOL
W\
�WR
�7
DN
H�
6F
KR
RO
�0
HD
O�

��
��
��
�

��
��
��

�
��
��
��
�

��
��
��
�

�
��
��
�
�

�
��
��
��

�
��
��
��
��

��
��
��
��

�
��
��
��
��

��
��
��
��

�
��
��
��
��

�
��
��
��
��

0
DJ
QL
WX
GH
�

�
�

�
�

�
�

��
��
��

�
�

2
EV
HU
YD
WLR
QV
�

��
��
��

��
��
��

�
��
��
��

��
��
��

�
��
��
��

�
��
��
��

3D
QH
O�%

��/
LP
LWH
G�
6D
P
SO
H�
WK
DW
�%
LUW
KS
OD
FH
� 
�0

LG
GO
H�
6F
KR
RO
��

�
�

�
�

�
�

�
�

%
R\
V�

�
�

�
�

�
�

�
�

�

3R
VV
LE
LOL
W\
�WR
�7
DN
H�
6F
KR
RO
�0
HD
O�

��
��
��

��
��
��

�
�

�
�

��
��
��
�

�
��
��
��
�

�
��
��
��
��

��
��
��
��

�
�

�
�

��
��
��
��

�
��
��
��
��

0
DJ
QL
WX
GH
�

�
�

�
�

�
�

�
�

��
��
��
�

2
EV
HU
YD
WLR
QV
�

��
��

��
��

�
�

��
�

��
��

�
��
��

*
LUO
V�

�
�

�
�

�
�

�
�

�

3R
VV
LE
LOL
W\
�WR
�7
DN
H�
6F
KR
RO
�0
HD
O�

��
��
��

��
��
��

�
�

�
�

��
��
�
�

�
��
��
��

�
��
��
��
��

��
��
��
��

�
�

�
�

��
��
��
��

�
��
��
��
��

0
DJ
QL
WX
GH
�

�
�

�
�

�
�

��
��
��

�
�

2
EV
HU
YD
WLR
QV
�

��
��
��

��
��
��

�
�

�
�

��
��
��

�
��
��
��

N
ot

e:
�,�
FR
QG
XF
WH
G�
WK
H�
UH
JU
HV
VLR

Q�
LQ
�H
TX
DW
LR
Q�
��
��I
RU
�WK
H�
KH
LJ
KW
�R
I�D
JH
�J
UR
XS
��
��
WR
��
��
Z
KR
�E
RU
Q�
LQ
��
��
�a
��
��
��$

V�
WK
HU
H�
DU
H�
QR
�LQ
IR
UP

DW
LR
Q�
DE
RX
W�W
KH
�OR
FD
WLR
Q�
RI
�H
OH
P
HQ
WD
U\
�V
FK
RR
O�L
QG
LY
LG
XD
O�Z

HQ
W��
WZ
R�

GL
II
HU
HQ
W�S
UR
[L
HV
�IR
U�H
OH
P
HQ
WD
U\
�V
FK
RR
O�U
HJ
LR
Q�
Z
DV
�X
VH
G�
�$
OV
R�
�WK
H�
Z
KR
OH
�V
DP

SO
H�
Z
DV
�X
VH
G�
IR
U�3

DQ
HO
�$
�D
QG
�WK
H�
VD
P
SO
H�
Z
DV
�OL
P
LWH
G�
IR
U�3

DQ
HO
�%
�WR
�WK
RV
H�
Z
KR
�Z
HQ
W�W
R�
P
LG
GO
H�
VF
KR
RO
�LQ
�UH
JL
RQ
�Z
KH
UH
�WK
H\
�

ER
UQ
��7
KH
�H
VW
LP
DW
LR
Q�
LV�
GR
QH
�IR
U�H
DF
K�
JH
QG
HU
�J
UR
XS
V��
7K
H�
FR
HI
ILF
LH
QW
�P
HD
QV
�WK
H�
HI
IH
FW
�R
Q�
KH
LJ
KW
��F
P
��S
HU
��
�S
RL
QW
�F
KD
QJ
H�
DQ
G�
P
DJ
QL
WX
GH
�UH
SU
HV
HQ
W�W
KH
�LP

SD
FW
�R
I�L
QF
UH
DV
H�
LQ
�S
RV
VL
EL
OLW
\�
WR
�WD
NH
�VF
KR
RO
�P
HD
O�

IR
U�D
��
�VW
DQ
GD
UG
�G
HY
LD
WLR
Q�
�$
�VL
QJ
OH
�D
VW
HU
LV
N�
GH
QR
WH
V�V
WD
WLV
WLF
DO
�VL
JQ
LIL
FD
QF
H�
DW
�WK
H�
��
�
�OH
YH
O�R
I�F
RQ
ILG
HQ
FH
�D
QG
�WU
LS
OH
��
��

��5
RE
XV
W�V
WD
QG
DU
G�
HU
UR
UV
�LQ
�S
DU
HQ
WK
HV
HV
��

�

� �



� ���

���&RQFOXVLRQ�

7KH�DOPRVW�PDQGDWRU\�QDWXUH�RI� WKH�.RUHDQ�VFKRRO�OXQFK�SURJUDP�PDGH� WKH�

VHOHFWLRQ� ELDV� PXFK� OHVV� SUREOHPDWLF� WKDQ� RWKHU� VWXGLHV�� 7KH� UHVXOWV� DUH�

FRQVLVWHQW� ZLWK� WKH� SUHYLRXV� VWXGLHV� RQ� GLHWDU\� LQWDNHV�� 6LPLODU� WR� WKRVH� RI�

*OHDVRQ� DQG� 6XLWRU� ������� DQG�&DPSEHOO� HW� DO� �������� ,� ILQG� WKDW� UHFHLYLQJ�

VFKRRO� OXQFK� KDV� SRVLWLYH� LPSDFWV� RQ� WKH� LQWDNH� RI� HQHUJ\� DQG�PRVW� RI� WKH�

QXWULHQWV��<HW�� WKH� VWDWLVWLFDOO\� LQVLJQLILFDQW� LPSDFWV� RQ� WKH� LQWDNH�RI� IDW� DQG�

VRGLXP�IURP�VFKRRO�OXQFK�ZHUH�GLIIHUHQW�IURP�WKH�UHVXOWV�RI�SUHYLRXV�VWXGLHV��

:KLOH�WKH�KLJKHU�LQWDNH�RI�IDW�DQG�VRGLXP�WKURXJK�WKH�VFKRRO�OXQFK�SURJUDP�LV�

SUREOHPDWLF�DV�LW�FDQ�FDXVH�FKLOG�REHVLW\��ZH�ILQG�DQ�LQVLJQLILFDQW�HIIHFW�RI�WKH�

VFKRRO�OXQFK�SURJUDP�RQ�IDW�DQG�VRGLXP�LQWDNH��7KLV�GLIIHUHQFH�FRXOG�EH�GXH�

WR�WKH�GLIIHUHQFH�LQ�WKH�GLHW�RI�FRXQWULHV�RU�WKH�ZD\�WKH�VFKRRO�OXQFK�SURJUDP�

RSHUDWHV��5HYHDOLQJ� WKLV�PHFKDQLVP�EHKLQG� WKLV�GLIIHUHQFH� FDQ�EH�KHOSIXO� WR�

RIIHU�GHVLJQV�RI�PRUH�HIIHFWLYH�VFKRRO�PHDO�SURJUDPV�� �

$V� WKH� SRVLWLYH� HIIHFW� SHUVLVWV� IRU� WKH� LQWDNHV� GXULQJ����KRXU��ZH� DOVR�

LQYHVWLJDWH�WKH�ORQJ�WHUP�HIIHFWV��:H�ILQG�WKDW�WKH�ORQJ�WHUP�HIIHFW�RQ�KHLJKW�LV�

VLJQLILFDQWO\�SRVLWLYH��'HVSLWH�WKH�UHWURVSHFWLYH�GDWD�LV�OLPLWHG��WKH�DQDORJRXV�

UHVXOWV�VKRZ�WKDW�WKH�VFKRRO�OXQFK�SURJUDP�FDQ�UHGXFH�LQHTXDOLW\�LQ�QXWULWLRQ�

VWDWXV��7KH�VFKRRO�PHDO�SURJUDP�FRXOG�EH�DQ�HIIHFWLYH�LQYHVWPHQW�WR�LPSURYH�

IXWXUH�KXPDQ�FDSLWDO��

7KH�EXGJHWV�RQ�WKH�VFKRRO�OXQFK�SURJUDP�DUH�PRUH�WKDQ���WULOOLRQ�.5:�

ZHUH� VSHQW� LQ� ������ 7KH� IUDFWLRQ� RI� VHOI�SD\� LV� FRQVWDQWO\� GHFUHDVHG� DV� WKH�

EXGJHW�ULVHV�0LQLVWU\�RI�(GXFDWLRQ���������7KH�ORFDO�JRYHUQPHQW�RI�*DQJZRQ�

SURYLGHV�����SHUFHQW�IUHH�OXQFK�WR�HYHU\�VWXGHQW�IURP�HOHPHQWDU\�VFKRROV�WR�

KLJK�VFKRROV�DQG�RWKHU�ORFDO�JRYHUQPHQWV�DUH�DOVR�SODQV�WR�FRQYHUW�WKH�VFKRRO�

OXQFK�SURJUDP�LQWR�����SHUFHQW�IUHH��&RQVLGHULQJ�WKH�FRVW�RI�WKH�VFKRRO�OXQFK�

SURJUDP�� WKH� HIIHFWLYHQHVV� RI� WKH� VFKRRO� OXQFK� SURJUDP� RQ� KXPDQ� FDSLWDO�

VKRXOG�EH�PHDVXUHG��

.LP� DQG�+DQ� ������� XVHG�./,36� IURP� ����� WR� ����� WR� HYDOXDWH� WKH�

KHLJKW�ZDJH�SUHPLXP�LQ�.RUHD��$FFRUGLQJ�WR� WKH�UHVHDUFK��PHQ�DQG�ZRPHQ�



� ���

HDUQ�������DQG�������KLJKHU�PRQWKO\�ZDJHV��UHVSHFWLYHO\��ZKHQ�WKHUH�LV�D���

FP�LQFUHDVH�LQ�KHLJKW��$V�WKH�PDJQLWXGH�LQ�7DEOH���3DQHO�$�VKRZV��WKH������

LPSOHPHQWDWLRQ�RI�WKH�VFKRRO�OXQFK�SURJUDP�EULQJV�����FP�RI�KHLJKW�JURZWK�

IRU�ER\V�DQG����FP�IRU�JLUOV��7R�FDOFXODWH�WKH�DPRXQW�RI�LQFUHDVH�LQ�H[SHFWHG�

LQFRPH��,�DVVXPH�WKH�FRKRUW�RI����\HDUV�ROG�PHQ�LQ�������ZKR�KDV�EHHQ�IXOO\�

H[SRVHG�WR�WKH�VFKRRO�OXQFKHV�IRU����\HDUV�DQG�ZRUNV�XQWLO����\HDUV�ROG��7KH�

DYHUDJH�PRQWKO\�ZDJHV�IRU�HDFK�DJH�JURXS�LQ������LQ�WKH�./,36�UHSRUW�DUH�XVHG�

WR�UHIOHFW�WKH�LQFRPH�FKDQJHV�E\�WKH�OLIH�F\FOH��8QGHU�D������GLVFRXQW�UDWH��WKH�

DGGLWLRQDO� KHLJKW�ZDJH� SUHPLXP� IURP� VFKRRO� OXQFKHV� LV� DSSUR[LPDWHO\� ���

PLOOLRQ�.5:�IRU�PHQ��)RU�ZRPHQ��WKH�H[WUD�HDUQLQJ�ZRXOG�EH����PLOOLRQ�.5:��

7KH�VFKRRO�OXQFK�SURJUDP�FRVW�SHU�SHUVRQ�LQ�������ZKHQ�WKH�FRKRUW�ZDV�LQ�WKH�

ODVW�\HDU�RI�WKHLU�KLJK�VFKRRO��ZDV���������.5:��$FFRUGLQJO\��WKH�FRVW�GXULQJ�

���\HDUV�RI�VFKRROLQJ�LV���PLOOLRQ�.5:��&RQVLGHULQJ�WKH�FRVW�DQG�EHQHILW��WKH�

EHQHILW�RI�WKH�VFKRRO�OXQFK�SURJUDP�LV�JUHDWHU�WKDQ�LWV�FRVW��

$V�WKH�H[SHFWHG�LQFRPH�UHSUHVHQWV�RQO\�WKH�LQFUHDVH�LQ�ODERU�SURGXFWLYLW\��

WKH�LPSDFWV�RQ�RWKHU�VRFLDO�DQG�HFRQRPLF�EHQHILWV�VXFK�DV�D�UHGXFWLRQ�LQ�KHDOWK�

LQVXUDQFH�FRVW�DQG�LPSURYHPHQW�LQ�WKH�VDWLVIDFWLRQ�DQG�TXDOLW\�RI�OLIH�VKRXOG�EH�

LQYHVWLJDWHG��+HQFH��HYHQ�LI�WKH�LQFUHDVH�LQ�WKH�H[SHFWHG�LQFRPH�FDXVHG�E\�WKH�

VFKRRO� OXQFK� SURJUDP� LV� RYHU�HVWLPDWHG�� WKH� SURJUDP� FRXOG� VWLOO� EH� D� FRVW�

HIIHFWLYH� SROLF\�� 0RUHRYHU�� WKH� VFKRRO� PHDO� SURJUDP� LV� D� YHU\� SRZHUIXO�

LQWHUYHQWLRQ�WR�PDLQWDLQ�FKLOGUHQ¶V�KHDOWK�DQG�UHGXFH�LQHTXDOLW\��7KH�YDOXH�RI�

WKH�VFKRRO�PHDO�SURJUDP�DV�D�EDVLF�VDIHW\�QHW�IRU�ORZ�LQFRPH�FKLOGUHQ�VKRXOG�

DOVR�EH�FRQVLGHUHG��7KH�PHFKDQLVP�WR�PDNH�WKH�VWXGHQW�PRUH�EDODQFHG�GLHWV�

DQG�WKH�ORQJ�WHUP�HIIHFW�RI�WKH�VFKRRO�PHDO�RQ�YDULRXV�DVSHFWV�UHPDLQV�WR�EH�DQ�

RSHQ�TXHVWLRQ��7KHUHIRUH��IXUWKHU�UHVHDUFK�LV�UHTXLUHG�WR�UHYHDO�WKH�HIIHFW�RI�WKH�

VFKRRO�PHDO�SURJUDP�RQ�IXWXUH�KXPDQ�FDSLWDO��

� �
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5HIHUHQFHV�

$OPRQG��'���&XUULH��-���	�'XTXH��9����������&KLOGKRRG�FLUFXPVWDQFHV�DQG�

DGXOW�� � RXWFRPHV��$FW�,,��Journal of Economic Literature���������

����±������

$OWLQGDJ��'��7���%DHN��'���/HH��+���	�0HUNOH��-����������)UHH�OXQFK�IRU�DOO"�

7KH�LPSDFW�RI�XQLYHUVDO�VFKRRO�OXQFK�RQ�VWXGHQW�PLVEHKDYLRU��

Economics of Education Review��������������

%HORW��0���	�-DPHV��-����������+HDOWK\�VFKRRO�PHDOV�DQG�HGXFDWLRQDO�

RXWFRPHV��Journal of Health Economics������������±�����
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