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$��$��6DODPDWRY�

&KHO\DELQVN�6WDWH�8QLYHUVLW\��&KHO\DELQVN��5XVVLD��

(�PDLO��VDODPDWRY��#PDLO�UX�

'��6��*RUGHHYD�

6RXWK�8UDO�6WDWH�+XPDQLWDULDQ�3HGDJRJLFDO�8QLYHUVLW\��&KHO\DELQVN��5XVVLD��

(�PDLO��JRUGHHYD�GDU\D#PDLO�UX�

$EVWUDFW� ,QWURGXFWLRQ�� ,Q�PRGHUQ�5XVVLD�� WKH�HQYLURQPHQWDO�SUREOHPV�DI�

IHFWHG�DOO�GHYHORSLQJ�FRXQWULHV�DUH�JURZLQJ�DQG�WKH�SRVWSRQHPHQW�RI�WKHVH�SURE�

OHPV�FRXOG� OHDG� WR�HFRQRPLF�FROODSVH��7KH� IXQGDPHQWDO� WUDQVIRUPDWLRQ�RI� VRFLDO�

DQG�HFRQRPLF� LQVWLWXWLRQV� LV�QHFHVVDU\� WR�DYRLG� HQYLURQPHQWDO�GHJUDGDWLRQ��3UL�

PDULO\�� VFLHQFH� UHTXLUHV� D� WUDQVLWLRQ� WR� D� SDUDGLJP�� ZKLFK� LQWHJUDWHV� HFRQRPLF�

ZHOO�EHLQJ� DQG� HQYLURQPHQWDO� VHFXULW\� RI� FXUUHQW� DQG� IXWXUH� JHQHUDWLRQV�� 7KH�

WUDQVODWRU�RI�VXFK�V\QWKHVLV�FDQ�DQG�VKRXOG�EH�D�YRFDWLRQDO�WUDLQLQJ�V\VWHP��

7KH�DLP� RI� WKH� SUHVHQW� DUWLFOH� LV� WR� GHPRQVWUDWH� DQG� MXVWLI\� WKH�PRGHO� RI�

HFRORJLFDO� DQG� HFRQRPLF� YDOXH� RULHQWDWLRQV� IRUPDWLRQ� LQ� YRFDWLRQDO� HGXFDWLRQ�

PHPEHUV��VLQFH�WKLV�PRGHO�HQVXUHV�LQWHJULW\��V\VWHPDFLW\��FRQWLQXLW\�RI�ZRUN�DQG�

SDULW\�RI�DFWLRQV�RI�DOO�SDUWLFLSDQWV�LQ�WKH�HGXFDWLRQDO�SURFHVV��

0HWKRGRORJ\�DQG�UHVHDUFK�PHWKRGV��7KH�GHVLJQ�RI�WKH�PRGHO�ZDV�EDVHG�RQ�

KROLVWLF�� V\QHUJLVWLF� DQG�SURIHVVLRJUDSKLF� DSSURDFKHV��7KH�SULQFLSOHV� RI� SHUVRQDO�

WDUJHWLQJ�� VHOI�UHIOHFWLRQ�� HFRVLQHUJLVP� DQG� FRQWLQXLW\� ZHUH� DSSOLHG�� 5HIOH[LYH�

DQDO\VLV�ZDV�WKH�OHDGLQJ�PHWKRG�LQ�WKH�UHVHDUFK��

5HVXOWV� DQG�VFLHQWLILF�QRYHOW\�� 7KH�DXWKRUV�JLYH� WKH�GHILQLWLRQ�RI� HFRORJLFDO�

DQG�HFRQRPLF�YDOXH�RULHQWDWLRQV��FRQVLGHULQJ�WKHP�DV�IRUPDWLRQV�LQ�WKH�VWUXFWXUH�

RI�LQGLYLGXDO�FRQVFLRXVQHVV��ZKLFK�DUH�VXEMHFWLYH�LGHDO�VDPSOHV�DQG�REMHFWLYH�ED�

VHV�RI�UHVSRQVLEOH�HFRORJLFDO�DQG�HFRQRPLF�DFWLYLW\�RI�WKH�LQGLYLGXDO��VRFLDO�LQVWLWX�

WLRQV� DQG� SURGXFWLRQ� HQWHUSULVHV�� +RZHYHU�� WKH� IRUPDWLRQ� DQG� GHYHORSPHQW� RI�

VXFK�RULHQWDWLRQV�LQ�WKH�YRFDWLRQDO�HGXFDWLRQ�V\VWHP�LV�YHU\�GLIILFXOW�ZLWKRXW�WKH�

FHUWDLQ�HFRQRPLF�RUGHU�WR�WUDLQ�VSHFLDOLVWV�LQ�RUGHU�WR�PDNH�FRVW�HIIHFWLYH�DQG�PR�

UDO�IRFXVHG�RQ�HQYLURQPHQWDO�LVVXHV��7RGD\·V�JUDGXDWHV�RI�QRQ�HFRORJLFDO�VSHFLDO�

WLHV�KDYH�VXSHUILFLDO�LGHDV�RI�WKH�QDWXUH�DQG�LWV�UHODWLRQVKLS�ZLWK�WKH�VWDWH�RI�VRFL�

HW\�DQG�WKH\�DUH�SUDFWLFDOO\�XQDZDUH�RI�WKH�EDVLFV�RI�HQYLURQPHQWDO�PDQDJHPHQW�

DQG�HFRORJLFDO�HFRQRPLF�ULVNV��,Q�UHFHQW�GHFDGHV��WKH�JDS�EHWZHHQ�HGXFDWLRQ�DQG�

VFLHQWLILF�DFKLHYHPHQWV�KDV�EHFRPH�LQFUHDVLQJO\�REYLRXV�LQ�WKH�ILHOG�RI�JHQHWLF�HQ�
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JLQHHULQJ�� F\EHU� SURGXFWLRQ�� DXWRWURSKLF� DQG� FKHPLFDO�ELRORJLFDO� WHFKQRORJLHV�

ZLWK� WKH�XVH�RI�DUWLILFLDOO\�JURZQ� OLYLQJ�V\VWHPV��HWF���ZKLFK�FKDQJH� LQLWLDO� LGHDV�

DERXW�HFRORJ\�DQG�FDQ�UDLVH�FLYLOLVDWLRQ�WR�D�QHZ�OHYHO�RI�HYROXWLRQ��,W�LV�QHFHVVDU\�

QRW�RQO\�WR�WUDQVPLW�WKH�ODWHVW�GLVFRYHULHV�DQG�HFRORJLFDO�NQRZOHGJH�WR�VWXGHQWV��

EXW�DOVR�WR�WU\�WR�FKDQJH�WKHLU�ZRUOG�YLHZ�E\�LQVWLOOLQJ�HFRFHQWULF�PRUDOLW\��,Q�WKLV�

UHJDUG��WKH�PRGHO�IRU�RQWRORJLFDO�UHIOHFWLRQ�RI�HFRORJLFDO�DQG�HFRQRPLF�YDOXHV�IRU�

PDWLRQ�KDV�EHHQ�GHYHORSHG��7KLV�PRGHO�HPSKDVLVHV�WKDW�SURIHVVLRQDO�UHDGLQHVV�LQ�

WKH�PRGHUQ�ZRUOG�LV�GHWHUPLQHG�QRW�RQO\�E\�D�VHW�RI�FHUWDLQ�FRPSHWHQFLHV��EXW�DO�

VR�E\�WKH�DELOLW\�WR�DQDO\VH�WKH�ZKROH�VHW�RI�H[WHUQDO�H[WHUQDOLWLHV�WR�SUHYHQW�HQYL�

URQPHQWDO�WKUHDWV��ZLWKRXW�ORVLQJ�WKH�HFRQRPLF�EHQHILW�RI�DFWLYLWLHV��

3UDFWLFDO�VLJQLILFDQFH��7KH�DXWKRUV�EHOLHYH�WKDW�WKH�LQWURGXFWLRQ�RI�D�UHIOH[L�

YH�PRGHO�LQWR�HGXFDWLRQDO�SUDFWLFH�FRXOG�EH�DSSOLHG�WR�WUDLQ�KLJKO\�TXDOLILHG�VSHFL�

DOLVWV�ZLWK�D�IXOO�UDQJH�RI�SURIHVVLRQDO�FRPSHWHQFLHV��YDOXH�RULHQWDWLRQV�DQG�SHUVR�

QDO�TXDOLWLHV��ZKLFK�FRUUHVSRQG�WR�WKH�UHDOLWLHV�RI�XQVWDEOH�HFRORJLFDO�DQG�HFRQR�

PLF�VWDWH�RI�VRFLHW\��

.H\ZRUGV�� HFRORJLFDO� DQG� HFRQRPLF� YDOXH� RULHQWDWLRQV�� HGXFDWLRQ�� YRFDWL�

RQDO�HGXFDWLRQ�� IXWXUH�VSHFLDOLVW��PRGHOOLQJ�� UHIOH[LYH�PRGHO��RQWRORJLFDO� UHIOH[LYH�

PRGHO��SURIHVVLRJUDP��HWF��

$FNQRZOHGJHPHQWV��7KH�SUHVHQW�UHVHDUFK�ZDV�SHUIRUPHG�ZLWK�WKH�ILQDQFL�

DO� VXSSRUW� RI� WKH� 5XVVLDQ� )RXQGDWLRQ� IRU� %DVLF� 5HVHDUFK�� SURMHFW��������������

7KH�DXWKRUV�H[SUHVV�WKHLU�VLQFHUH�JUDWLWXGH�WR�DQRQ\PRXV�UHYLHZHUV��

)RU�FLWDWLRQ��6DODPDWRY�$��$���*RUGHHYD�'��6��7KH�PRGHO�RI�RQWRORJLFDO�UHI�

OHFWLRQ�RI�HFRORJLFDO�DQG�HFRQRPLF�YDOXH�RULHQWDWLRQV� IRUPDWLRQ� LQ�WKH�SURFHVV�RI�

YRFDWLRQDO� HGXFDWLRQ�� 7KH� (GXFDWLRQ� DQG� 6FLHQFH� -RXUQDO�� ������ �� ������ ��²����
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���5R]HQEHUJ�*��6��� .RVWLQD�1��9��� .XGLQRYD�*��(��� 5R]HQEHUJ�$��*��(QYL�
URQPHQWDO�PRGHUQL]DWLRQ��WKH�EDVLQ�DSSURDFK�RQ�WKH�H[DPSOH�RI�WKH�ODUJHVW�ULYHUV�
LQ� $VLD� DQG� (XURSH� ��� %XOOHWLQ� RI� WKH� 6DPDUD� 6WDWH� 8QLYHUVLW\� RI� (FRQRPLFV��
������7�����3����²����

���5\DEFKXN�3��� 6DODPDWRY�$��� *RUGHHYD�'��� *QDW\VKLQD�(��� )HGRVHHY�$���
.RUQHHY�'���%RULVHQNR�<���%D]DYOXWVNDLD�/���<DNXSRY�9��(FR�(FRQRPLF�6HFXULW\�RI�
WKH�5HJLRQ��([SDQGLQJ�WKH�0DQDJHPHQW�6\VWHP�IRU�$VVHVVLQJ�WKH�6WDWH�RI�'HYH�
ORSPHQW� ��� ,QWHUQDWLRQDO� -RXUQDO� RI� 6XSSO\� &KDLQ� 0DQDJHPHQW�� ������ 9RO�� ���
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����%DLQHU�'��/��� &DQWUHOO�'��� %DUURQ�3��3URIHVVLRQDO� 'HYHORSPHQW� RI� (QYL�

URQPHQWDO�(GXFDWRUV� WKURXJK�3DUWQHUVKLSV�� 3DSHU� SUHVHQWHG� DW� WKH�$QQXDO�0H�
HWLQJ�RI�WKH�1RUWK�$PHULFDQ�$VVRFLDWLRQ�IRU�(QYLURQPHQWDO�(GXFDWLRQ��9DQFRXYHU��
%ULWLVK�&ROXPELD��&DQDGD��$XJXVW���²�������������S��

����%XFKHLW�-��� 'RUQ�7��� 0DWKHQ\�.��&ROOHFWLRQ� DQG� FRGLQJ� RI� 'LVVHUWDWLRQ�
VWXGLHV� LQ� HQYLURQPHQWDO� HGXFDWLRQ� DQG� UHODWHG� ILHOGV�� ����²������ 0HOERXUQH��
)ORULGD��8��6���8QSXEOLVKHG�PDVWHU
V�UHVHDUFK�SURMHFW��)ORULGD�,QVWLWXWH�RI�7HFKQR�
ORJ\��������

����2WWR�6���.DLVHU�)��*��(FRORJLFDO�EHKDYLRU�DFURVV�WKH�OLIHVSDQ��:K\�HQYL�
URQPHQWDOLVP� LQFUHDVHV� DV�SHRSOH� JURZ�ROGHU� ���-RXUQDO� RI�(QYLURQPHQWDO� 3V\�
FKRORJ\��������9RO������3�����²�����

����+XUVW�0���'LWWPDU�+���%RQG�5���.DVVHU�7��7KH�UHODWLRQVKLS�EHWZHHQ�PD�
WHULDOLVWLF�YDOXHV�DQG�HQYLURQPHQWDO�DWWLWXGHV�DQG�EHKDYLRUV��$�PHWD�DQDO\VLV����
-RXUQDO�RI�(QYLURQPHQWDO�3V\FKRORJ\��������9RO������3�����²�����
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����%DUHVLD�8���9HOODE�.��-���6LSHD�1��*��%ULGJLQJ�WKH�GLYLGH�EHWZHHQ�WKHRU\�

DQG�JXLGDQFH�LQ�VWUDWHJLF�HQYLURQPHQWDO�DVVHVVPHQW��$�SDWK�IRU�,WDOLDQ�UHJLRQV����
(QYLURQPHQWDO�,PSDFW�$VVHVVPHQW�5HYLHZ�9RO������-DQXDU\�������3����²����

����$PLQ�6��/·HFFFFFKDQJH�LQHJDO�HW�OD�ORL�GH�OD�YDOHXU����/D�ILQ�G
XQ�GpEDW��
������ ����3�������

5HIHUHQFHV�
���5R]HQEHUJ�*��6���.RVWLQD�1��9���.XGLQRYD�*��(���5R]HQEHUJ�$��*��(QYLURQPHQ�

WDO�PRGHUQL]DWLRQ��WKH�EDVLQ�DSSURDFK�RQ�WKH�H[DPSOH�RI�WKH�ODUJHVW�ULYHUV�LQ�$VLD�DQG�
(XURSH��%XOOHWLQ�RI�WKH�6DPDUD�6WDWH�8QLYHUVLW\�RI�(FRQRPLFV�������������²����

���5\DEFKXN�3��� 6DODPDWRY�$��� *RUGHHYD�'��� *QDW\VKLQD�(��� )HGRVHHY�$���
.RUQHHY�'��� HW� DO�� (FR�(FRQRPLF� VHFXULW\� RI� WKH� UHJLRQ��([SDQGLQJ� WKH�PDQDJH�
PHQW�V\VWHP�IRU�DVVHVVLQJ�WKH�VWDWH�RI�GHYHORSPHQW��,QWHUQDWLRQDO�-RXUQDO�RI�6XS�
SO\�&KDLQ�0DQDJHPHQW� >,QWHUQHW@�� ����� >FLWHG� �����0D\� ��@�� ��� ��� ������� $YD�
LODEOH�IURP��KWWSV���RMV�H[FHOLQJWHFK�FR�XN�LQGH[�SKS�,-6&0�DUWLFOH�YLHZ������

���%RUGRYVND\D�1��9��&KDOOHQJHV�RI�WLPH�DQG�QHZ�PRGHOV�RI�GHYHORSLQJ�HGX�
FDWLRQDO�HQYLURQPHQW��&KHORYHN�L�REUD]RYDQLH� �0DQ�DQG�(GXFDWLRQ����������������
�²�����,Q�5XVV���

���=HHU�(��)��3VLKRORJLMD� UD]YLYDMXVKKHJRVMD� SURIHVVLRQDO·QR�REUD]RYDWHO·QR�
JR� SURVWUDQVWYD� FKHORYHND�  � 3V\FKRORJ\� RI� GHYHORSLQJ� SURIHVVLRQDO� DQG� HGXFDWL�
RQDO�VSDFH�PDQ��(NDWHULQEXUJ��5XVVLDQ�6WDWH�9RFDWLRQDO�3HGDJRJLFDO�8QLYHUVLW\��
����������S���,Q�5XVV���

���/HRQRYD�(��9��)RUPDWLRQ�RI�JHQHUDO� FXOWXUDO� FRPSHWHQFHV�RI� VWXGHQWV�RI�
WHFKQLFDO�KLJK�VFKRRO��9\VVKHH�REUD]RYDQLH�Y�5RVVLL� +LJKHU�(GXFDWLRQ�LQ�5XVVLD��
������������²������,Q�5XVV���

���1RYLNRY�9��1��(GXFDWLRQDO� HQYLURQPHQW� RI� WKH� 8QLYHUVLW\� DV� D� SURIHVVL�
RQDOO\�DQG�SHUVRQDOO\� VWLPXODWLQJ� IDFWRU��-HOHNWURQQ\M� ]KXUQDO� ´3VLKRORJLFKHVNDMD�
QDXND� L� REUD]RYDQLHµ�  � (OHFWURQLF� MRXUQDO� ´3V\FKRORJLFDO� 6FLHQFH� DQG� (GXFDWLRQµ�
>,QWHUQHW@�������>FLWHG������0D\���@�����$YDLODEOH�IURP��ZZZ�SV\HGX�UX��,Q�5XVV���

���6ODVWHQLQ�9��$��3HGDJRJLND� �3HGDJRJ\��0RVFRZ��3XEOLVKLQJ�+RXVH�$ND�
GHPLMD������������S���,Q�5XVV���

���7XONLEDHYD�1��1��� %ROVKDNRY�=��0��3HGDJRJLFDO� REMHFWLYH�� 7KH� PHDQLQJ�
DQG�IXQFWLRQ��9HVWQLN�&KHOMDELQVNRJR�JRVXGDUVWYHQQRJR�SHGDJRJLFKHVNRJR�XQLYHU�
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VLWHWD� �%XOOHWLQ�RI�WKH�&KHO\DELQVN�6WDWH�3HGDJRJLFDO�8QLYHUVLW\����������������²
������,Q�5XVV���

���*XOLDQWV�6��0��WKH�(VVHQFH�RI�SHUVRQDOLW\�RULHQWHG�DSSURDFK�LQ�HGXFDWLRQ�
IURP�WKH�SRLQW�RI�YLHZ�RI�PRGHUQ�HGXFDWLRQDO�FRQFHSWV��9HVWQLN�&KHOMDELQVNRJR�JR�
VXGDUVWYHQQRJR�SHGDJRJLFKHVNRJR�XQLYHUVLWHWD� �%XOOHWLQ�RI�WKH�&KHO\DELQVN�6WDWH�
3HGDJRJLFDO�8QLYHUVLW\�������������²�����,Q�5XVV���

����=DJY\D]LQVN\�9��,��1DVWXSLW� OL� MHSRKD�9R]UR]KGHQLMD"�6WUDWHJLMD� LQQRYD�
FLRQQR�JR�UD]YLWLMD�URVVLMVNRJR�REUD]RYDQLMD� �:LOO� WKHUH�EH�D�5HQDLVVDQFH"�6WUD�
WHJ\�RI�LQQRYDWLYH�GHYHORSPHQW�RI�5XVVLDQ�HGXFDWLRQ���QG�HG��0RVFRZ��3XEOLVKLQJ�
+RXVH�/RJRV������������S���,Q�5XVV���

����.DODVKQLNRY�9��*��&RQWH[WXDO� DSSURDFK� WR� WKH� GHYHORSPHQW� RI� TXDOLW\�
FULWHULD�RI�HGXFDWLRQDO�V\VWHPV��3HGDJRJLND�L�SVLKRORJLMD�REUD]RYDQLMD� �3HGDJRJ\�
DQG�3V\FKRORJ\�RI�(GXFDWLRQ�������������²�����,Q�5XVV���

����<DPEXUJ�(��$��+DUPRQLVDWLRQ�RI�SHGDJRJLFDO�SDUDGLJPV�VWUDWHJ\�RI�GH�
YHORSPHQW�RI�HGXFDWLRQ�� ,Q��3UREOHP\�YQHGUHQLMD�SVLKRORJR�SHGDJRJLFKHVNLK� LVVOH�
GRYDQLM� Y� VLVWHPH� REUD]RYDQLMD�� VERUQLN� VWDWHM� PH]KGXQDURGQRM� QDXFKQR�SUDNWLF�
KHVNRM�NRQIHUHQFLL� �3UREOHPV�RI�,QWURGXFWLRQ�RI�3V\FKRORJLFDO�DQG�3HGDJRJLFDO�5H�
VHDUFK�LQ�WKH�6\VWHP�RI�(GXFDWLRQ��&ROOHFWLRQ�RI�$UWLFOHV�RI�6FLHQWLILF�3UDFWLFDO�&RQIH�
UHQFH��������0RVFRZ� 0RVFRZ��3XEOLVKLQJ�+RXVH�(5*2��������S����²�����,Q�5XVV���

����$QWLFKLQD�$��9���'ROPDWRY�$��9��)RUPDWLRQ�RI�HFRORJLFDO�FRPSHWHQFH�DQG�
FXOWXUH�LQ�WKH�OHDUQLQJ�SURFHVV�DQG�HGXFDWLRQ�RI�VWXGHQWV��&KHORYHN�L�REUD]RYDQLH�
 �0DQ�DQG�(GXFDWLRQ������������������²�����,Q�5XVV���

����(UPDNRY�'��6��(FRORJLFDO� FRPSHWHQFH� RI� VWXGHQWV�� FRQWHQW�� VWUXFWXUH��
IHDWXUHV� RI� IRUPDWLRQ�� 9HVWQLN� 5RVVLMVNRJR� XQLYHUVLWHWD� GUX]KE\� QDURGRY�� 6HULMD��
3VLKRORJLMD�L�SHGDJRJLND� �%XOOHWLQ�RI�WKH�5XVVLDQ�8QLYHUVLW\�RI�3HRSOHV·�)ULHQGVKLS��
6HULHV��3V\FKRORJ\�DQG�3HGDJRJ\�������������²�����,Q�5XVV���

����$PHQG�$��)���6DODPDWRY�$��$��&RQWLQXRXV�HFRORJLFDO�DQG�HFRQRPLF�HGX�
FDWLRQ�RI�SXSLOV�RI�FRPSUHKHQVLYH�VFKRROV��2EUD]RYDQLH�L�QDXND��,]YHVWLMD�8UDO·VNR�
JR�RWGHOHQLMD�5$2� �(GXFDWLRQ�DQG�6FLHQFH��1HZV�RI�WKH�8UDO�%UDQFK�RI�WKH�5XVVLDQ�
$FDGHP\�RI�(GXFDWLRQ������������������²�����,Q�5XVV���

����'DYDQNRY�$��<X�� 6RYUHPHQQ\H�PHWRGRORJLFKHVNLH� SRGKRG\� N�PH]KGLV�
FLSOLQDUQ\P�LVVOHGRYDQLMDP�WHUULWRULDO·Q\K�VRFLR�MHNRORJR�MHNRQRPLFKHVNLK�V\VWHP�
 �0RGHUQ�PHWKRGRORJLFDO�DSSURDFKHV�WR�LQWHUGLVFLSOLQDU\�VWXGLHV�RI�WHUULWRULDO�VR�
FLR�HFRORJLFDO�DQG�HFRQRPLF�V\VWHPV��(NDWHULQEXUJ�� ,QVWLWXWH�RI�(FRQRPLFV��8UDO�
%UDQFK�RI�WKH�5XVVLDQ�$FDGHP\�RI�6FLHQFHV������������S���,Q�5XVV���

����'YLQLQ�'��<X�� &ODULILFDWLRQ� RI� WKH� FRQFHSW� RI� ´HQYLURQPHQWDO� PDQDJH�
PHQWµ�LQ�RUGHU�WR�LGHQWLI\�LW�UHODWLYH�WR�RWKHU�IRUPV�RI�HQYLURQPHQWDO�PDQDJHPHQW��
9HVWQLN�&KHOMDELQVNRJR�JRVXGDUVWYHQQRJR�SHGDJRJLFKHVNRJR�XQLYHUVLWHWD� �%XOOHWLQ�
RI�WKH�&KHO\DELQVN�6WDWH�3HGDJRJLFDO�8QLYHUVLW\��������������²�����,Q�5XVV���

����5\DELQLQD�1�� S�� 0RGXODU� FRQWHQW� RI� EXLOGLQJ� HFRORJLFDO� DQG� HFRQRPLF�
HGXFDWLRQ�RI�WKH�IXWXUH�WHDFKHU��9HVWQLN�&KHOMDELQVNRJR�JRVXGDUVWYHQQRJR�SHGDJR�
JLFKHVNRJR� XQLYHUVLWHWD�� 6HULMD�� 2EUD]RYDQLH�� 3HGDJRJLFKHVNLH� QDXNL�  � %XOOHWLQ� RI�
WKH�&KHO\DELQVN�6WDWH�3HGDJRJLFDO�8QLYHUVLW\��6HULHV��(GXFDWLRQ��3HGDJRJLFDO�6FLHQ�
FHV�������������������²�����,Q�5XVV���
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����6DODPDWRY�$��$��(FRORJLFDO�DQG�HFRQRPLF�VHFXULW\�RI�5XVVLD��7KH�IXWXUH�
LQ�UHWURVSHFW��3DUW����6RFLXP�L�YODVW·� �6RFLHW\�DQG�3RZHU�������������������²�����
�,Q�5XVV���

����%DLQHU�'��/��� &DQWUHOO�'��� %DUURQ�3��3URIHVVLRQDO� GHYHORSPHQW� RI� HQYL�
URQPHQWDO� HGXFDWRUV� WKURXJK� SDUWQHUVKLSV�� ,Q�� 3DSHU� SUHVHQWHG� DW� WKH� $QQXDO�
0HHWLQJ�RI�WKH�1RUWK�$PHULFDQ�$VVRFLDWLRQ�IRU�(QYLURQPHQWDO�(GXFDWLRQ��9DQFRX�
YHU�������$XJ���²����%ULWLVK�&ROXPELD��&DQDGD�����S��

����%XFKHLW�-��� 'RUQ�7��� 0DWKHQ\�.��&ROOHFWLRQ� DQG� FRGLQJ� RI� 'LVVHUWDWLRQ�
VWXGLHV� LQ� HQYLURQPHQWDO� HGXFDWLRQ� DQG� UHODWHG� ILHOGV�� ����²������ 0HOERXUQH��
)ORULGD��8��6���8QSXEOLVKHG�PDVWHU·V�UHVHDUFK�SURMHFW��)ORULGD�,QVWLWXWH�RI�7HFKQR�
ORJ\��������S�������

����2WWR�6���.DLVHU�)��*��(FRORJLFDO�EHKDYLRU�DFURVV�WKH�OLIHVSDQ��:K\�HQYL�
URQPHQWDOLVP� LQFUHDVHV� DV� SHRSOH� JURZ� ROGHU�� -RXUQDO� RI� (QYLURQPHQWDO� 3V\FKR�
ORJ\���������������²�����

����+XUVW�0���'LWWPDU�+���%RQG�5���.DVVHU�7��7KH�UHODWLRQVKLS�EHWZHHQ�PD�
WHULDOLVWLF�YDOXHV�DQG�HQYLURQPHQWDO�DWWLWXGHV�DQG�EHKDYLRUV��$�PHWD�DQDO\VLV��-R�
XUQDO�RI�(QYLURQPHQWDO�3V\FKRORJ\���������������²�����

����*RUGHHY�'��6��8QVROYHG�SUREOHPV�RI�FRQWLQXRXV�SURIHVVLRQDO�HGXFDWLRQ�
DW�WKH�LQWHUIDFH�RI�HFRORJ\�DQG�HFRQRP\��$]LPXW�QDXFKQ\K�LVVOHGRYDQLM��SHGDJRJL�
ND�L�SVLKRORJLMD� 7KH�$]LPXWK�RI�5HVHDUFK��3HGDJRJ\�DQG�3V\FKRORJ\��������9����
�����������²�����,Q�5XVV���

����0RLVHHYD�/��9��� %DUVDQRYD�0��9��3ULQFLS� NRMHYROMXFLL� Y� REUD]RYDQLL� GOMD�
XVWRMFKLYRJR� UD]YLWLMD�� 1RRVIHUQRH� REUD]RYDQLH� Y� HYUD]LMVNRP� SURVWUDQVWYH�  � 7KH�
SULQFLSOH� RI� FRHYROXWLRQ� LQ� HGXFDWLRQ� IRU� VXVWDLQDEOH� GHYHORSPHQW�� 1RRVSKHULF�
HGXFDWLRQ�LQ�(XUDVLD��9RO�����LQ���ERRNV��6W��3HWHUVEXUJ��3XEOLVKLQJ�+RXVH�$VWHUL�
RQ������������S��%RRN����S����²������,Q�5XVV���

����=KLOEDHY� =K�� 2���0RLVHHYD�/��9��� %DUVDQRYD�0��9��3HGDJRJLFDO� EDVHV� RI�
HGXFDWLRQDO�SROLF\�IRU�VXVWDLQDEOH�GHYHORSPHQW�RI�(XUDVLD��2EUD]RYDQLH�L�QDXND� �
7KH�(GXFDWLRQ�DQG�6FLHQFH�-RXUQDO�����������������²�����,Q�5XVV���

����*OD]DFKHY�6��1��� 3HUILORYD�2��(��-HNRORJLFKHVNDMD� NRPSHWHQWQRVW·�� VWD�
QRYOHQLH�� SUREOHP\�� SHUVSHNWLY\�  � (FRORJLFDO� FRPSHWHQFH�� )RUPDWLRQ�� SUREOHPV��
SURVSHFWV��0RVFRZ��������S����²�����,Q�5XVV���

����0DPHGRY�1��0��1HZ�DVSHFWV�IRU�HQYLURQPHQWDO�HGXFDWLRQ��-HNRORJLFKHV�
NRH�REUD]RYDQLH� �(QYLURQPHQWDO�(GXFDWLRQ�������������²�����,Q�5XVV���

����/HIHEYUH�9��$��5HIOHNVLMD�  �5HIOHFWLRQ��0RVFRZ�� 3XEOLVKLQJ�+RXVH�.RJL�
WR�FHQWU������������S���,Q�5XVV���

����%DUHVLD�8���9HOODE�.��-���6LSHD�1��*��%ULGJLQJ�WKH�GLYLGH�EHWZHHQ�WKHRU\�
DQG�JXLGDQFH� LQ� VWUDWHJLF� HQYLURQPHQWDO�DVVHVVPHQW��$�SDWK� IRU� ,WDOLDQ� UHJLRQV��
(QYLURQPHQWDO�,PSDFW�$VVHVVPHQW�5HYLHZ�������-DQ��������²����

����$PLQ�6�� /·HFFFFFKDQJH� LQHJDO� HW� OD� ORL� GH� OD� YDOHXU��/D� ILQ� G·XQ�GpEDW��
��������������



�� �� �� �� �� ��

�� ����� ���������7KH�(GXFDWLRQ�DQG�6FLHQFH�-RXUQDO��9RO������ ���������

���

��
�²� �� �

��

��63,1� �����²������$XWKRU�,'�

�������� �� ��(�PDLO��VDODPDWRY��#PDLO�UX�

�²� �� ��

�� � �

� �� 63,1� � ����²������

$XWKRU�,'��������� �� ��(�PDLO��JRUGHHYD�GDU\D#PDLO�UX�

�
�� �� �

� �

��

�� �� � © �

ª��

�

��

������������� �������������

��

,QIRUPDWLRQ�DERXW�WKH�DXWKRUV��
$UWHP�$��6DODPDWRY�² 'RFWRU� RI� 3HGDJRJLFDO� 6FLHQFHV�� 3URIHVVRU��+HDG� RI�

WKH�'HSDUWPHQW�RI�(FRQRPLF�7KHRU\�DQG�5HJLRQDO�'HYHORSPHQW��&KHO\DELQVN�6WD�

WH�8QLYHUVLW\��63,1�FRGH�����²������$XWKRU�,'���������&KHO\DELQVN��5XVVLD��(�

PDLO��VDODPDWRY��#PDLO�UX�

'DU\D�6��*RUGHHYD�² &DQGLGDWH�RI�3HGDJRJLFDO�6FLHQFHV��$VVRFLDWH�3URIHV�

VRU��'HSDUWPHQW�RI�(FRQRPLFV��0DQDJHPHQW�DQG�/DZ��6RXWK�8UDO�6WDWH�+XPDQL�

WDULDQ�3HGDJRJLFDO�8QLYHUVLW\��63,1�FRGH�����²������$XWKRU�,'���������&KHO\D�

ELQVN��5XVVLD��(�PDLO��JRUGHHYD�GDU\D#PDLO�UX�

&RQWULEXWLRQ�RI�WKH�DXWKRUV��
$��$��6DODPDWRY�GHYHORSHG�D�PRGHO�RI�RQWRORJLFDO�UHIOHFWLRQ�RI�HFRORJLFDO�DQG�

HFRQRPLF�YDOXH�RULHQWDWLRQV�IRUPDWLRQ�LQ�WKH�SURFHVV�RI�YRFDWLRQDO�HGXFDWLRQ��

'��6��*RUGHHYD�SUHVHQWHG�WKH�DXWKRUV·�YLVLRQ�RI�WKH�GHILQLWLRQ�RI�´YDOXH�RUL�

HQWDWLRQVµ��DV�ZHOO�DV�XSGDWHG�WKH�FKDUDFWHULVWLFV�RI�YDOXH�RULHQWDWLRQV�LQ�WKH�SUR�

FHVV� RI� EHFRPLQJ� DQ� HFRORJLFDO� DQG� HFRQRPLF� RULHQWDWLRQ� RI� WKH� IXWXUH� SURIHVVL�

RQDO·V�SHUVRQDOLW\��

5HFHLYHG�������������DFFHSWHG�IRU�SXEOLFDWLRQ�������������

7KH�DXWKRUV�KDYH�UHDG�DQG�DSSURYHG�WKH�ILQDO�PDQXVFULSW��



+XPDQLWLHV�HGXFDWLRQ�UHIRUP�H[SORUDWLRQ�
DQG�SUDFWLFH�XQGHU�RXWFRPHV�EDVHG�HGXFDWLRQ��2%(��

�� ����� ���������7KH�(GXFDWLRQ�DQG�6FLHQFH�-RXUQDO��9RO������ ���������

���

�������������� '2,����������������������������������
3��<DQJ�

+80$1,7,(6�('8&$7,21�5()250�(;3/25$7,21�
$1'�35$&7,&(�81'(5�287&20(6�%$6('�('8&$7,21��2%(��

3��<DQJ�

6KHQ\DQJ�,QVWLWXWH�RI�7HFKQRORJ\��6KHQ\DQJ��/LDRQLQJ��&KLQD��

(�PDLO�����������#TT�FRP�

$EVWUDFW� ,QWURGXFWLRQ�� 7KH� FRQFHSW� RI� RXWFRPHV�EDVHG� HGXFDWLRQ� �2%(��

ZDV�ILUVW�SXW�IRUZDUG�LQ������E\�WKH�HGXFDWRU�:��6SDG\��DQG�KDV�EHHQ�ZLGHO\�YDO�

XHG�DQG�DSSOLHG�LQ�D�UDSLG�VSHHG��'XULQJ�WKH�QH[W����\HDUV��2%(�KDV�IRUPHG�D�UH�

ODWLYHO\�FRPSOHWH�WKHRUHWLFDO�V\VWHP�DQG�EHFDPH�WKH�PDLQVWUHDP�LGHDV�RI�QDWLRQDO�

HGXFDWLRQ� UHIRUP� LQ� WKH� 8QLWHG� 6WDWHV�� %ULWDLQ�� &DQDGD� DQG� RWKHU� FRXQWLHV�� $W�

SUHVHQW�� WKH� WHFKQRORJ\�DQG� WRROV�RI�2%(��GHVSLWH� WKH�FULWLFLVP�� UHPDLQ� UHOHYDQW�

IRU�WKH�GHYHORSPHQW�DQG�RSWLPLVDWLRQ�RI�WKH�KXPDQLWLHV�HGXFDWLRQ�V\VWHP��

7KH�DLP�RI�WKH�SUHVHQW�UHVHDUFK�LV�WR�VWXG\�DQG�DQDO\VH�WKH�WKHRU\�RI�2%(�

DQG�WKH�SUDFWLFH�RQ�WKH�DSSOLFDWLRQ�RI�SHGDJRJLFDO�SULQFLSOHV�IRU�PRGHUQLVDWLRQ�RI�

WKH�KXPDQLWLHV�HGXFDWLRQ�LQ�&KLQD��

5HVXOWV� DQG� VFLHQWLILF� QRYHOW\��&KLQHVH� HGXFDWLRQ� FHUWLILFDWLRQ� V\VWHP� KDV�

PDGH�QRWDEOH�SURJUHVV�LQ�UHFHQW�\HDUV��0RUH�XQLYHUVLWLHV�DQG�FROOHJHV�DUH�SXUVX�

LQJ�D�TXDOLW\�LPSURYHPHQW�VWUDWHJ\�IRFXVHG�RQ�WKUHH�PDLQ�FRPSRQHQWV�²�OHDUQLQJ�

RXWFRPHV��VWXGHQW�SHUVRQDOLW\�DQG�FRQWLQXRXV�LPSURYHPHQW��2%(�HVWDEOLVKHV�WKH�

VDPH�SULRULWLHV��2%(� LV� FRQVLGHUHG�DV�D� VSHFLDO� W\SH� RI� HIIHFWLYH�SHGDJRJLFDO�GH�

VLJQ��7KH�IHDWXUHV�RI�WKLV�PRGHO�LPSOHPHQWDWLRQ�DUH�EULHIO\�GHVFULEHG�²�WKH�VWUXF�

WXUH�RI�WKH�WUDLQLQJ�SURFHVV�� LWV�VWDJHV�DQG�FKDUDFWHULVWLFV��7KH�RSSRUWXQLWLHV� IRU�

LPSURYLQJ�KXPDQLWLHV�HGXFDWLRQ�EDVHG�RQ�2%(�IUDPHZRUN�ZHUH�FRQVLGHUHG��7KH�

2%(�RSHUDWHV�ZLWKLQ� WKH� IUDPHZRUN�RI� WKH� IROORZLQJ�FRUH� LVVXHV�� WKH� WKLQJV�VWX�

GHQWV� OHDUQ� DQG� WKH� H[WHQW� RI� VWXGHQW� VXFFHVV�� QRW� WKH�PDQQHU� RI� OHDUQLQJ�� WKH�

SODFH��WKH�WLPH�RI�OHDUQLQJ�DQG�WKH�GXUDWLRQ�RI�WUDLQLQJ��

2%(�SURFHVV�LPSOLHV�XOWLPDWH�LQYROYHPHQW�RI�VWXGHQWV·�LQGLYLGXDO�FRJQLWLYH�

DELOLWLHV�WR�PDVWHU�FRPSHWHQFLHV��ZKLFK�KHOS�DGDSW�WR�IXWXUH�OLIH��7KH�NQRZOHGJH�RI�

DFWXDO�PDWHULDO��FRQWHQW�RI�WKH�SURJUDPPH��LV�QRW�WKH�NH\�HOHPHQW�RI�WKH�HGXFDWLRQ�

SURFHVV��EXW�WKH�VNLOOV�RI�NQRZOHGJH�DSSOLFDWLRQ�DUH�LPSRUWDQW�ZKHQ�VROYLQJ�VSHFL�

ILF�WDVNV��7KH�FXUULFXOD��HGXFDWLRQDO�SURFHVV��LWV�PHWKRGV��WRROV�DUH�DGMXVWHG��UHE�

XLOW�DQG�UHSODFHG�LI�WKH\�GR�QRW�FRQWULEXWH�WR�WKH�GHYHORSPHQW�RI�VXFK�VNLOOV��H��J��

WKH�UHVXOWV�RI�WKH�WUDLQLQJ�GHWHUPLQH�LWV�V\VWHP�DQG�DFW�QRW�DV�D�JRDO��EXW�DV�D�PH�


