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'HWHUPLQDQWV�RI�WKH�5HJLRQDO�'HPDQG�IRU�+LJKHU�(GXFDWLRQ��
$�*UDYLW\�0RGHO�$SSURDFK

&$5/$�6È�
�5$<021'�-��*��0��)/25$;��DQG�3,(7�5,(79(/'Á

 8QLYHUVLW\�RI�0LQKR��3RUWXJDO��DQG�7LQEHUJHQ�,QVWLWXWH��5RHWHUVVWUDDW����������:%�$PVWHUGDP��7KH�1HWKHUODQGV��(PDLO��VD#WLQEHUJHQ�QO� 'HSDUWPHQW�RI�6SDWLDO�(FRQRPLFV��)UHH�8QLYHUVLW\��'H�%RHOHODDQ������������+9�$PVWHUGDP��7KH�1HWKHUODQGV��(PDLO��UIORUD[#IHZHE�YX�QOÁ 'HSDUWPHQW�RI�6SDWLDO�(FRQRPLFV�DQG�7LQEHUJHQ�,QVWLWXWH��)UHH�8QLYHUVLW\��'H�%RHOHODDQ������������+9$PVWHUGDP��7KH�1HWKHUODQGV��(PDLO��SULHWYHOG#IHZHE�YX�QO�

$EVWUDFW� 6WXGLHV RQ� WKH�GHWHUPLQDQWV�RI� WKH�GHPDQG� IRU�KLJKHU�HGXFDWLRQ� W\SLFDOO\�HPSKDVL]H� WKH�UHOHYDQFH� RI� VRFLR�HFRQRPLF� IDFWRUV� EXW� OHDYH� WKH� VSDWLDO� GLPHQVLRQV� RI� WKH� SURVSHFWLYH� VWXGHQWV¶�XQLYHUVLW\� FKRLFHV� ODUJHO\� XQH[SORUHG�� ,Q� WKLV� VWXG\�� ZH� LQYHVWLJDWH� WKH� GHWHUPLQDQWV� RI� XQLYHUVLW\�HQWUDQFH�IRU�'XWFK�KLJK�VFKRRO�JUDGXDWHV�LQ�������DQG�SD\�SDUWLFXODU�DWWHQWLRQ�WR�WKH�DWWUDFW LYHQHVV�RI�WKH� XQLYHUVLW\�� ERWK� LQ� WHUPV� RI� LWV� DFFHVVLELOLW\� DQG� WKH� HGXFDWLRQDO� TXDOLW\� RI� LWV� SURJUDPPH��:H�FRPELQH� FURVV�VHFWLRQ� GDWD� RQ� WKH� UHJLRQ� RI� RULJLQ� RI� WKH� KLJK� VFKRRO� JUDGXDWH� DQG� WKH� XQLYHUVLW\�GHVWLQDWLRQ�UHJLRQ�IRU�ILUVW�\HDU�VWXGHQWV�ZLWK UHJLRQDO�DQG�XQLYHUVLW\�FKDUDFWHULVWLFV�LQ�D�SURGXFWLRQ�FRQVWUDLQHG�JUDYLW\�PRGHO��7KH�PDLQ�ILQGLQJ�RI�WKH�VWXG\�LV�WKDW�WKH�EHKDYLRXU�RI�SURVSHFWLYH�VWXGHQWV�LV�JRYHUQHG�E\�D�QHJDWLYH�GLVWDQFH�GHWHUUHQFH�HIIHFW�DQG�D�GRZQZDUG�UHQW�HIIHFW��EXW�D�SRVLWLYH� LPSDFW�UHVXOWV� IURP� UHJLRQDO�XUEDQ� DPHQLWLHV� UDWKHU� WKDQ� IURP� WKH� HGXFDWLRQDO� TXDOLW\� RI� WKH� XQLYHUVLW\�SURJUDPPHV�
.H\ZRUGV� 'HPDQG�IRU�KLJKHU�HGXFDWLRQ��JUDYLW\�PRGHO��HGXFDWLRQ TXDOLW\� DJJORPHUDWLRQ�HFRQRPLHV-(/�FRGH� ,����-����2����5��
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,1752'8&7,212YHU� WKH� ODVW� IHZ� GHFDGHV�� WKH� GHPDQG� IRU� KLJKHU� HGXFDWLRQ� LQFUHDVHG� VXEVWDQWLDOO\� LQ� (XURSH��%HWZHHQ������ DQG�������3RUWXJDO� VKRZHG� WKH� KLJKHVW� JURZWK� DPRQJ� WKH�(8�QDWLRQV��7KH� VORZHVW�JURZWK�RFFXUUHG�LQ�*HUPDQ\�DQG�7KH�1HWKHUODQGV��SHUKDSV�EHFDXVH�SDUWLFLSDWLRQ�UDWHV�ZHUH�DOUHDG\�KLJK LQ�WKHVH�FRXQWULHV�LQ�������(8523($1�&200,66,21��������S��������(YHQ�VR��WKH�SURSRUWLRQ�RI�WKH�'XWFK����\HDU�ROG�FRKRUW�DWWHQGLQJ�XQLYHUVLW\�URVH�IURP����LQ�������WR�����LQ�������&$1721�DQG '(�-21*��������S�����6HYHUDO� IDFWRUV� KDYH� EHHQ� SRLQWHG� RXW� WR� H[SODLQ� WKH� JURZLQJ� HQUROPHQW� LQ� KLJKHU� HGXFDWLRQ��$OWKRXJK� LQLWLDOO\� GHPRJUDSKLF� IDFWRUV� UHODWHG� WR� WKH� EDE\� ERRP� ZHUH� KHOG� DFFRXQWDEOH� IRU� WKH�XSVXUJH�LQ�KLJKHU�HGXFDWLRQ�SDUWLFLSDWLRQ��HFRQRPLF�GHWHUPLQDQWV�RI�WKH�GHFLVLRQ�WR�FRQWLQXH�VWXG\LQJ�DIWHU� WKH�VHFRQGDU\� OHYHO�ZHUH�VXEVHTXHQWO\�HPSKDVLVHG�DV�ZHOO��0RUHRYHU�� WKH�GHFLVLRQ�SURFHVV�RI�SURVSHFWLYH�VWXGHQWV�KDV�DQ�REYLRXV�VSDWLDO�GLPHQVLRQ��7KH�JHRJUDSK\�RI�VWXGHQW�PRELOLW\�LV�XVXDOO\�H[SODLQHG�DV�DQ�LQYHVWPHQW�SURFHVV�LQ�WKH�KXPDQ�FDSLWDO�WKHRU\��RU�DV D�VLPSOH�VKRUW�WHUP�FRVW�EHQHILW�DVVHVVPHQW��&RQVXPSWLRQ�PRWLYHV�KDYH�DOVR�EHHQ�VXJJHVWHG�DV�GHWHUPLQDQWV�RI�JHRJUDSKLFDO�VWXGHQW�PRELOLW\�� ZLWK� WKH� VHQVLWLYLW\� RI� KLJKHU� HGXFDWLRQ� GHPDQG� WR� SULFHV� DQG� LQFRPH� EHLQJ� DPRQJ� WKH�SLYRWDO�IDFWRUV�,Q� WKLV� SDSHU ZH� VWXG\� WKH� GHPDQG� IRU� KLJKHU� HGXFDWLRQ� LQ� 7KH� 1HWKHUODQGV� XVLQJ� DJJUHJDWH�UHJLRQDO� IORZ� GDWD�� DQG� LQFOXGH� H[SODQDWRU\� IDFWRUV� UHODWHG� WR� ERWK� WKH� FRQVXPSWLRQ� DQG� WKH�LQYHVWPHQW�PRWLYH�IRU�KLJKHU�HGXFDWLRQ��6RPH�RI�WKH�K\SRWKHVLVHG�WKHRUHWLFDO�DVSHFWV�DUH�QRW�DOO�WKDW�UHOHYDQW�IRU� WKH�'XWFK�KLJKHU�HGXFDWLRQ�V\VWHP��)RU�LQVWDQFH��WKH�UROH�RI�LQFRPH�LV�PRVW�OLNHO\�OHVV�SURQRXQFHG� EHFDXVH� RI� WKH� UHODWLYHO\� ORZ� WXLWLRQ� IHHV�� DQG� WKH� UDWKHU� JHQHURXV� V\VWHP� RI� VWXGHQW�VXSSRUW�� 7KH� 1HWKHUODQGV� KDV� D� ELQDU\� KLJKHU� HGXFDWLRQ� V\VWHP�� FRPSULVLQJ� XQLYHUVLWLHV� DQG�YRFDWLRQDO�SURIHVVLRQDO�FROOHJHV��PRVW�RI�ZKLFK�DUH�WR�D�FRQVLGHUDEOH�GHJUHH�SXEOLFO\�IXQGHG��6WXGHQWV�SD\�WXLWLRQ�IHHV��ZKLFK�XS�XQWLO�UHFHQWO\�ZHUH�FHQWUDOO\�GHWHUPLQHG�E\�WKH�0LQLVWU\�RI�(GXFDWLRQ��7KH�WXLWLRQ�IHHV�DUH�LGHQWLFDO�LQ�ERWK�WLHUV�RI�WKH�KLJKHU�HGXFDWLRQ�V\VWHP��DQG�WKH\�KDYH�EHHQ�UDWKHU�ORZ�DW�D�OHYHO�RI�DSSUR[LPDWHO\�����RI�WKH�DYHUDJH�GLUHFW�FRVW�RI�D�XQLYHUVLW\�SURJUDPPH�GXULQJ�WKH�VHFRQG�KDOI�RI�WKH�����V��&$1721�DQG -21*%/2('��������S�������5HJXODU�IXOO�WLPH�VWXGHQWV�DUH�HOLJLEOH�IRU�SXEOLFO\�SURYLGHG� VWXGHQW� VXSSRUW��7KH� VWXGHQWV� DUH� HOLJLEOH� IRU� D�EDVH�VFKRODUVKLS� IRU� WKH�QRPLQDO�GXUDWLRQ�RI�D�KLJKHU�HGXFDWLRQ�SURJUDPPH��ZKLFK�LV�HLWKHU�IRXU�RU�ILYH�\HDUV��7KH�VFKRODUVKLS�YDULHV�GHSHQGLQJ RQ�WKH�VWXGHQW¶V�OLYLQJ�DUUDQJHPHQWV��OLYLQJ�ZLWK�WKHLU�SDUHQWV�YHUVXV�OLYLQJ�LQGHSHQGHQWO\���DQG� LW� LV� JHQHUDOO\� FRPSDWLEOH�ZLWK� VPDOO� SDUW�WLPH� MREV��'HSHQGLQJ� RQ� WKH� VWXGHQW¶V� RZQ� LQFRPH�DQG�RU�SDUHQWDO�LQFRPH��VWXGHQWV�FDQ�DSSO\�IRU�DQ�DGGLWLRQDO�VXSSOHPHQWDU\�VFKRODUVKLS�RU�D�ORDQ�7KH�UROH�RI�LQFRPH�LV�SRWHQWLDOO\�DOVR�PLWLJDWHG�E\�WKH�DYDLODELOLW\�RI�IUHH�SXEOLF�WUDQVSRUW�SHUPLWV�WKDW� VWXGHQWV�KDYH�EHHQ� UHFHLYLQJ�VLQFH�������7KHVH�SHUPLWV�DOORZ�IRU�IUHH� WUDYHO�RQ�ZRUNGD\V�DQG�GLVFRXQW�SULFHV�GXULQJ� WKH�ZHHNHQG��7KH�UHYHUVH�LV�DOVR�DYDLODEOH�DV�DQ�RSWLRQ��IUHH�SXEOLF�WUDQVSRUW�GXULQJ�WKH�ZHHNHQG��DOORZLQJ�VWXGHQWV�WR�YLVLW�WKHLU�SDUHQWV��DQG�UHGXFHG�IDUHV�GXULQJ�ZHHNGD\V��7KH�DYDLODELOLW\�RI�IUHH�WUDQVSRUW�SHUPLWV�REYLRXVO\�LQIOXHQFHV�VWXGHQWV¶�GHFLVLRQV�RQ�OLYLQJ�DUUDQJHPHQWV�
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DQG�WKHLU�ORFDWLRQ�FKRLFH��1RWZLWKVWDQGLQJ�WKH�DYDLODELOLW\�RI�IUHH�WUDYHO�SHUPLWV��6&3��������REVHUYHV�WKDW�³\RXQJ�SHRSOH�DUH�OHDYLQJ�KRPH�HYHU�ODWHU��JLUOV�RQ�DYHUDJH�DW�����DQG�ER\V�DW���´�$QRWKHU�DVSHFW� WKDW� LV� W\SLFDO� IRU� WKH�'XWFK�KLJKHU�HGXFDWLRQ�V\VWHP�FRQFHUQV� WKH� UHOHYDQFH�RI�UDWLRQLQJ�RI� VXSSO\��3URVSHFWLYH�VWXGHQWV�KDYH� WR�PHHW�PLQLPXP�VHFRQGDU\�HGXFDWLRQ�UHTXLUHPHQWV�IL[HG�E\�WKH�QDWLRQDO�JRYHUQPHQW�LQ�RUGHU�WR�EH�HOLJLEOH�IRU�DGPLVVLRQ�WR�WKH�KLJKHU�HGXFDWLRQ�V\VWHP��,Q� DGGLWLRQ�� KLJKHU� HGXFDWLRQ� LQVWLWXWLRQV� FDQ� LPSRVH� VXSSOHPHQWDU\� UHTXLUHPHQWV� UHJDUGLQJ� WKH�FRXUVHV�WKDW�VKRXOG�EH�LQFOXGHG�LQ�WKH�VWXGHQW¶V�KLJK�VFKRRO�SURJUDPPH��DQG�SURIHVVLRQDO�FROOHJHV�FDQ�HYHQ�IL[�D�EURDGHU�UDQJH�RI�HQWUDQFH�UHTXLUHPHQWV��IRU�LQVWDQFH��UHJDUGLQJ�VNLOOV��WDOHQW��RU�ILWQHVV�IRU�WKH� SURIHVVLRQ��� *HQHUDOO\�� KRZHYHU�� DOO� VWXGHQWV�ZLWK� D� KLJK� VFKRRO� GHJUHH� KDYH� DFFHVV� WR� KLJKHU�HGXFDWLRQ��,Q�WKH�SURIHVVLRQDO�WLHU�RI�WKH�KLJKHU�HGXFDWLRQ�V\VWHP�UDWLRQLQJ�RI�VXSSO\�RFFXUV�DV�D�UHVXOW�RI�FDSDFLW\�FRQVWUDLQWV�RI�WKH�FROOHJHV�DQG�RU�OLPLWDWLRQV�RI�WKH�ODERXU�PDUNHW��,Q�WKH�XQLYHUVLW\�VHFWRU��KRZHYHU�� UDWLRQLQJ� LV�QRQ�H[LVWHQW��H[FHSW�IRU�D�OLPLWHG�QXPEHU�RI�SURIHVVLRQ�RULHQWHG�SURJUDPPHV��VXFK� DV� PHGLFLQH�� GHQWLVWU\�� YHWHULQDU\� VFLHQFH�� DQG� LQIRUPDWLRQ� VFLHQFH�� ZKHUH� WKH� QDWLRQDO�JRYHUQPHQW�IL[HV�WKH�QXPEHU�RI�VWXGHQWV�EDVHG�RQ�SURVSHFWLYH�GHPDQG�LQ�WKH�ODERXU�PDUNHW��QXPHUXV�FODXVXV���+HQFH��IRU�WKH�XQLYHUVLW\�VHFWRU�RQ�ZKLFK�ZH�ZLOO�IRFXV�LQ�WKLV�SDSHU��GHPDQG�DQG�VXSSO\�GR�QRW�KDYH�WR�EH�VWXGLHG�VLPXOWDQHRXVO\�)LQDOO\�� WKH� VSDWLDO� GLVWULEXWLRQ� RI� KLJKHU� HGXFDWLRQ� LQVWLWXWLRQV�� DQG� WKXV� WKH� JHRJUDSKLFDO�DFFHVVLELOLW\� RI� WKH� KLJKHU� HGXFDWLRQ� V\VWHP��PD\� KDYH� LPSRUWDQW� LPSOLFDWLRQV� IRU� WKH� GHPDQG� IRU�KLJKHU�HGXFDWLRQ��8QWLO�WKH�����V��D�SROLF\�RI�JHRJUDSKLFDO�GHFHQWUDOLVDWLRQ�RI�KLJKHU�HGXFDWLRQ�EDVHG�RQ�WKH�HVWDEOLVKPHQW�RI�QHZ�XQLYHUVLWLHV�ZDV�LPSOHPHQWHG�LQ�7KH�1HWKHUODQGV��PDLQO\�JRYHUQHG�E\�VSDWLDO� HTXLW\� FRQVLGHUDWLRQV� �)/25$;�� ������� $V� D� UHVXOW� RI� WKLV� SURFHVV�� WKH� JHRJUDSKLFDO�DFFHVVLELOLW\�RI�WKH�XQLYHUVLW\�V\VWHP�LV�QRZ�UHODWLYHO\�KLJK�DQG�VSDWLDOO\�HTXLOLEUDWHG��)/25$; HW�DO���������4XHVWLRQV� VWLOO� DERXQG�� KRZHYHU�� +RZ� UHOHYDQW� LV� WKH� GLVWDQFH� GHWHUUHQFH� HIIHFW� LQ� VWXGHQWV¶�FKRLFH�EHKDYLRXU"�:KDW�LV�WKH�VLJQLILFDQFH�RI�VSDWLDO�SULFH�GLIIHUHQWLDOV��LQ�SDUWLFXODU�UHJDUGLQJ�UHQWDO�DSDUWPHQWV"� $UH� VWXGHQWV¶� FKRLFH� EHKDYLRXUV� JRYHUQHG� E\� FRQVLGHUDWLRQV� UHJDUGLQJ� WKH� TXDOLW\� RI�HGXFDWLRQDO�SURJUDPPHV��RU�DUH�XUEDQ�DPHQLWLHV�PRUH�UHOHYDQW"�7KHVH�WRSLFV�DUH�RI�SDUWLFXODU�LQWHUHVW�WR�SROLF\PDNHUV�DQG�XQLYHUVLW\�DGPLQLVWUDWRUV��.QRZOHGJH�DERXW�WKHVH�LVVXHV�FDQ�DVVLVW�SROLF\PDNHUV�LQ� HYDOXDWLQJ� FXUUHQW� KLJKHU� HGXFDWLRQ� SROLFLHV�� VXFK� DV� WKH� IUHH� WUDYHO� SHUPLW� SURJUDPPH��&RQFXUUHQWO\�� WKH� NQRZOHGJH� FDQ� JXLGH� XQLYHUVLW\� DGPLQLVWUDWRUV� LQ� WKHLU� DGPLVVLRQ� DQG�PDUNHWLQJ�SROLFLHV� DLPHG� DW� LQFUHDVLQJ� WKH� LQVWLWXWLRQ¶V� VFDOH� DQG� VFRSH�� DQG� LW� PD\� SOD\� D� UROH� LQ� WKH�LQVWLWXWLRQ¶V�GLVFXVVLRQ�ZLWK�ORFDO�DQG�UHJLRQDO�SROLF\PDNHUV�UHJDUGLQJ�WKH�TXDOLW\�RI�OLIH�LQ�WKH�FLW\�DQG�LWV�VXUURXQGLQJV��,Q�RUGHU�WR�DGGUHVV�WKH�DERYH�TXHVWLRQV�ZH�FDOLEUDWH�D�SURGXFWLRQ�FRQVWUDLQHG�JUDYLW\�PRGHO�IRU�VWXGHQW� IORZV� IURP� HDFK� UHJLRQ� RI� RULJLQ� WR� DOO� GHVWLQDWLRQ� UHJLRQV� KDUERXULQJ� D� XQLYHUVLW\�� :H�FRQVLGHU� WKH�UHOHYDQFH�RI�ERWK�XQLYHUVLW\�FKDUDFWHULVWLFV�DQG�UHJLRQDO�IHDWXUHV�RI�XQLYHUVLW\�UHJLRQV��
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*LYHQ�WKH�DERYHPHQWLRQHG�GLIIHUHQFH�LQ�UDWLRQLQJ�LQ�WKH�WZR�WLHUV�RI�WKH�KLJKHU�HGXFDWLRQ�V\VWHP��DQG�D�JHQHUDO�ODFN�RI�GDWD�IRU�SURIHVVLRQDO�FROOHJHV��ZH�RQO\�LQYHVWLJDWH�WKH�XQLYHUVLW\�VHFWRU�LQ�WKLV�SDSHU�7KH�SUHVHQW�VWXG\�GLIIHUV�IURP�SUHYLRXV�DQDO\VHV�LQ�VHYHUDO�UHVSHFWV��)LUVW��ZH�XVH�SODFH�WR�SODFH�GDWD�WR�HVWLPDWH�D�JUDYLW\�PRGHO�IRU�WKH�'XWFK�VLWXDWLRQ�LQ�������$�JUDYLW\�PRGHO�FDOLEUDWHG�ZLWK�IORZ�GDWD� LV� OLNHO\� WR� EH�PRUH� DGHTXDWH� WKDQ� D� VSDWLDOO\� DJJUHJDWH�PRGHO� XVLQJ� VWRFN�GDWD�RQ�XQLYHUVLW\�HQWUDQWV��:H�DUH�QRW�DZDUH�RI�DQ\�RWKHU�VWXG\�RQ�WKH�1HWKHUODQGV¶�KLJKHU�HGXFDWLRQ�V\VWHP�WKDW�XVHV�WKH�IORZ�SHUVSHFWLYH��,Q�IDFW��PRVW�VWXGLHV�RQ�WKH�GHPDQG�IRU�KLJKHU�HGXFDWLRQ�LQ�7KH�1HWKHUODQGV�GR�QRW�PRGHO� WKH� VSDWLDO� GLPHQVLRQ� �+8,-60$1 HW� DO��� ������.2''( DQG�5,7=(1��������2267(5%((.DQG�:(%%,1.��������&$1721 DQG�'(�-21*���������RU�WKH\�XVH�DJJUHJDWH�VWRFN�GDWD��)/25$;� ������)/25$; HW� DO��� �������6HFRQG��ZH� LQFOXGH� LQIRUPDWLRQ�DERXW� WKH�RYHUDOO�TXDOLW\�RI� WKH�XQLYHUVLW\¶V�WHDFKLQJ�SURJUDP�LQ�WKH�PRGHO�E\�PHDQV�RI�D�XQLTXH��FRPSRVLWH�LQGH[�WKDW�FRPELQHV�LQIRUPDWLRQ�RQ�DOO� UHOHYDQW� XQLYHUVLW\� DWWULEXWHV�� 7KLUG��ZH� XVH� D� EURDGO\� GHILQHG� FRQFHSW� RI� JHRJUDSKLFDO� VWXGHQW�PRELOLW\� WKDW� LQFOXGHV�ERWK� VWXGHQW�PLJUDWLRQ�DQG�FRPPXWLQJ�� ZKHUHDV�PRVW� VWXGLHV�KDYH� IRFXVVHG�VROHO\�RQ�VWXGHQW�PLJUDWLRQ��,Q� WKH� IROORZLQJ� VHFWLRQ�� ZH� UHYLHZ� WKH� OLWHUDWXUH� RQ� JHRJUDSKLFDO� VWXGHQW�PRELOLW\�� 7KH� WKLUG�VHFWLRQ�SUHVHQWV�D�WKHRUHWLFDO�DQG�HPSLULFDO�JUDYLW\�PRGHO��DQG�GHVFULEHV�RXU�HPSLULFDO�VWUDWHJ\��GDWD�VRXUFHV� DQG�H[SODQDWRU\�YDULDEOHV��6XEVHTXHQWO\��ZH�SUHVHQW� DQG�GLVFXVV� WKH� HPSLULFDO� UHVXOWV�� DQG�FRQFOXGH�ZLWK�WKH�FUXFLDO�ILQGLQJV�RI�RXU�UHVHDUFK�DQG�SRVVLEOH�GLUHFWLRQV�IRU�IXWXUH�ZRUN�
'(7(50,1$176�2)�7+(�02%,/,7<�2)�81,9(56,7<�678'(1762YHU�WKH�SDVW�IHZ�GHFDGHV�DQ�DYDODQFKH�RI�VWXGLHV�RQ�KXPDQ�PLJUDWLRQ�KDV�EHHQ�JHQHUDWHG��VHH��IRU�LQVWDQFH��*5((1:22' �������DQG�*+$7$. HW�DO���������IRU�UHYLHZV�RI�WKH�OLWHUDWXUH��8QHTXLYRFDOO\��WKLV� OLWHUDWXUH�SRLQWV�RXW� WZR�PDLQ�UHDVRQV�IRU�PLJUDWLRQ��)LUVW� IURP�D�KXPDQ�FDSLWDO�SRLQW�RI�YLHZ�PLJUDWLRQ� LV� WUHDWHG� DV� DQ� LQYHVWPHQW�� DQG� WKH� GHFLVLRQ� WR�PRYH� LV� WDNHQ� LQ� RUGHU� WR� LPSURYH� WKH�ZRUNHUV¶� H[SHFWHG� LQFRPH� DQG�RU� HPSOR\PHQW� RSSRUWXQLWLHV�� 6HFRQG�� LW� FDQ� EH� YLHZHG� IURP� D�FRQVXPSWLRQ�VWDQGSRLQW��LQ�ZKLFK�FDVH�SHRSOH�PRYH�EHFDXVH�WKH\�ORRN�IRU�EHWWHU�ORFDO�DPHQLWLHV��VXFK�DV� SDUNV�� DQG� UHFUHDWLRQDO� DQG� FXOWXUDO� DFWLYLWLHV�� 7KHVH�PRWLYHV� JLYH� ULVH� WR� DQDO\VLQJ� JHRJUDSKLF�PRELOLW\�LQ�WKH�FRQWH[W�RI�D�FRVW�EHQHILW�IUDPHZRUN�0LJUDWLRQ�LQ�RUGHU�WR�DWWHQG�D�XQLYHUVLW\�RU�FROOHJH�LV�SDUW�RI�WKLV�PRUH�JHQHUDO�PLJUDWLRQ�SURFHVV��DQG�LV�DOVR�JXLGHG�E\�LQYHVWPHQW�DQG�FRQVXPSWLRQ�PRWLYHV��7KH�FKRLFH�WR�PRYH�WR�D�XQLYHUVLW\�FLW\�GHSHQGV�RQ�EHQHILWV�H[FHHGLQJ�FRVWV��3URVSHFWLYH�VWXGHQWV�PD\�PRYH�ZLWK�WKH�SXUSRVH�RI�LQFUHDVLQJ�IXWXUH� UHWXUQV�� LPSO\LQJ� KLJKHU� IXWXUH� ZDJHV� DQG�RU� KLJKHU� HPSOR\DELOLW\�� $OWHUQDWLYHO\�� WKH\�PD\�ORRN�IRU�D�EHWWHU�FOLPDWH�RU�D�FLW\�ZLWK�DWWUDFWLYH�DPHQLWLHV�DQG�OHLVXUH�IDFLOLWLHV��LPSO\LQJ�WKDW�WKHUH�PD\�EH�D�FRQVXPSWLRQ�PRWLYH�DW�VWDNH�DV�ZHOO��

y 7DEOH��$�DQG��%�DERXW�KHUH�{



�

7DEOHV� �$� DQG� �%� SURYLGH� DQ� DQQRWDWHG� RYHUYLHZ� RI� VWXGLHV� RQ� WKH� GHWHUPLQDQWV� RI� VWXGHQW�PRELOLW\�� :H� LGHQWLI\� WZR� GLIIHUHQW� W\SHV� RI� VWXGLHV�� 7KH� ILUVW� JURXS� RI� VWXGLHV� LGHQWLILHV� ZKR�PLJUDWHV�DQG�IRU�ZKDW�UHDVRQV��,Q�JHQHUDO��WKLV�W\SH�RI�VWXGLHV�XVHV�FURVV�VHFWLRQDO�GDWD�RQ�LQGLYLGXDOV��VHH�7DEOH� �$�� 212 ������� DQDO\VHV�PLJUDWLRQ� DPRQJ� -DSDQHVH� VWXGHQWV�� XVLQJ� D� ORJLW�PRGHO�ZLWK�FRQWUROV�IRU�VWXGHQWV¶�VRFLDO�RULJLQV�DQG�GHPRJUDSKLF�FKDUDFWHULVWLFV��JHQGHU�DQG�DJH���DV�ZHOO�DV�IRU�WKH� TXDOLW\� DQG� WKH� QXPEHU� RI� XQLYHUVLWLHV�� 7KH� PDLQ� FRQFOXVLRQ� LV� WKDW� PRVW� RI� WKH� XQLYHUVLW\�UHVRXUFHV�DV�ZHOO�DV�WKH�KLJK�TXDOLW\�LQVWLWXWLRQV�DUH�FRQFHQWUDWHG�LQ�ODUJH�FLWLHV��DQG�VWXGHQWV�PRYH�DZD\� IURP� UHJLRQV�ZLWK� ORZ�XQLYHUVLW\� UHVRXUFHV� WR� WKRVH�ZLWK�KLJKHU� UHVRXUFHV��25'259(16.<¶V�������� VWXG\� RQ� LQGLYLGXDO� DQG� LQVWLWXWLRQDO� GHWHUPLQDQWV� RI� VWXGHQWV¶� FKRLFH� RI� SRVW� VHFRQGDU\�HGXFDWLRQ�� ILQGV� WKDW� VWXGHQWV� OLYLQJ�FORVHU� WR�D�JLYHQ� W\SH�RI�KLJKHU�HGXFDWLRQ� LQVWLWXWLRQ�DUH�PRUH�OLNHO\� WR� HQURO� LQ� WKDW� W\SH� RI� LQVWLWXWLRQ�� .-(//675g0 DQG� 5(*1e5 ������� LQFOXGH� JHRJUDSKLFDO�GLVWDQFH�DV�D�UHJUHVVRU�LQ�WKHLU�VWXG\�RQ�ZKHWKHU�6ZHGLVK�VWXGHQWV�HQURO�LQ�XQLYHUVLW\�SURJUDPPHV�RI�WKUHH�\HDUV�RU�ORQJHU��DQG�WKH\�GHWHFW�D�QHJDWLYH�HIIHFW�IRU�WKH������FRKRUW��'(6-$5',16 HW�DO���������FRQILUP�WKLV�ILQGLQJ��EXW�VKRZ�WKDW�WKH�UHVXOWV�DUH�VHQVLWLYH�WR�WKH�LQFOXVLRQ�RI�YDULDEOHV�UHODWHG�WR�WKH�VWXGHQW¶V� HGXFDWLRQDO� EDFNJURXQG�� 0&&$11� DQG 6+(33$5' ������� FRQVLGHU� PLJUDWLRQ� WR� DWWHQG�XQLYHUVLW\ DV�D�ILUVW VWHS�LQ�D�VHTXHQWLDO�PLJUDWLRQ�GHFLVLRQ�SURFHVV��LQ�ZKLFK�WKH�QH[W�LQWHUUHODWHG�VWHS�LV�WKH�GHFLVLRQ�WR�PLJUDWH�WR�DQ�HPSOR\PHQW�ORFDWLRQ���7KH\�VKRZ�WKDW�IRU�WKH�LQLWLDO�GHFLVLRQ�WR�PRYH��EHWWHU�KLJKHU� HGXFDWLRQ� LQVWLWXWLRQV� LQGXFH�PRUH�PLJUDWLRQ��KLJK� LQWUDUHJLRQDO�DYDLODELOLW\�RI�KLJKHU�HGXFDWLRQ�UHGXFHV�PLJUDWLRQ��DQG�PHQ�DUH�LQ�JHQHUDO�PRUH�PRELOH�WKDQ�ZRPHQ��,Q�WZR�UHODWHG�SDSHUV��0&&$11�DQG 6+(33$5'������D�E��WKH\�IXUWKHU�LQYHVWLJDWH�WKH�UHOHYDQFH�RI�FXOWXUDO�DQG�LQVWLWXWLRQDO�IDFWRUV�� DQG� RI� JHQGHU�� ,Q� VXP�� PRVW� VWXGLHV� GRFXPHQW� D� QHJDWLYH� HIIHFW� IRU� GLVWDQFH�� DOWKRXJK�'(6-$5',16 HW�DO� �������SRLQW�WR�D�VWXG\�E\�&KDSPDQ��GRQH�LQ�������ZKHUH�GLVWDQFH�GRHV�QRW�KDYH�D�VLJQLILFDQW�HIIHFW�RQ�WKH�GHFLVLRQ�WR�DSSO\�WR�D�SULYDWH�XQLYHUVLW\�7KH�SXUSRVH�RI�WKH�VHFRQG�JURXS�RI�VWXGLHV��VHH�7DEOH��%��LV�WR�LGHQWLI\�WKH�GHWHUPLQDQWV�RI�WKH�UDWH�RI�PLJUDWLRQ�DQG�WR�HVWLPDWH�WKH�VL]H�RI�WKH�VWXGHQW�IORZV��6RPH�VWXGLHV�RI�WKLV�W\SH�XVH�VWDWHV�RU�UHJLRQV�DV�WKHLU�XQLW�RI�DQDO\VLV��ZKLOH�RWKHUV�DUH�EDVHG�RQ�LQVWLWXWLRQV��XQLYHUVLWLHV�RU�FROOHJHV���%RWK�VWRFN�GDWD�DV�ZHOO�DV�SODFH�WR�SODFH�IORZ�GDWD�DUH�XVHG�78&.0$1 �������LV�WKH�HDUOLHVW�VWXG\�FRQVLGHULQJ�LQWHUVWDWH�PLJUDWLRQ�RI�FROOHJH�DWWHQGHHV�LQ�WKH�86��+H�UHSRUWV�D�SRVLWLYH�HIIHFW�RI�SHU�FDSLWD�LQFRPH�DQG�WKH�DYHUDJH�SULFH�FKDUJHG�E\�ZLWKLQ�VWDWH�FROOHJHV�RQ�PLJUDWLRQ�UDWHV��,I�RQO\�YROXQWDU\�PLJUDWLRQ��L�H���PRYHV�HYHQ�DOWKRXJK�WKHUH�LV�DQ�LQ�VWDWH�FROOHJH��LV�FRQVLGHUHG��SHU�FDSLWD�LQFRPH�LV�QRW�VLJQLILFDQW��+RZHYHU��LQ�7XFNPDQ¶V�PRGHO�ERWK�WUDYHO�GLVWDQFH�DQG�WUDYHO�FRVW�DUH�SUR[LHG�E\�WKH�QXPEHU�RI�SXEOLF�XQLYHUVLWLHV�LQ�D�VWDWH��$Q�H[WHQVLRQ�RI�WKLV�PRGHO�LV�SURYLGHG�E\�0,;21 �����D���ZKR�DGGV�YDULDEOHV�VXFK�DV�FOLPDWH��DQG�XQLYHUVLW\�TXDOLW\�DQG�VHOHFWLYLW\�WR�WKH�PRGHO�IRU�YROXQWDU\�PLJUDWLRQ�UDWHV��$JDLQ��WKH�HIIHFW�RI�WXLWLRQ�LV�VLJQLILFDQWO\�SRVLWLYH��DQG�QR�VLJQLILFDQW�HIIHFW�RI�SHU�FDSLWD�LQFRPH�LV�GLVFHUQDEOH��7KH�KLJKHU�WKH�VHOHFWLYLW\�DQG�WKH� ORZHU� WKH�TXDOLW\�RI� VWDWH�FROOHJHV�� WKH�KLJKHU� WKH�YROXQWDU\�RXW�PLJUDWLRQ�UDWH��0,;21 �����E��H[WHQGV� WKH� DQDO\VLV� HYHQ� IXUWKHU�� E\� LQFOXGLQJ� SROLWLFDO� YDULDEOHV� LQ� D� UHFXUVLYH� V\VWHP� RI� WKUHH�



�

HTXDWLRQV� GHDOLQJ�ZLWK� WKH� VWDWH¶V� KLJKHU� HGXFDWLRQ� EXGJHW� HDUPDUNHG� IRU� LQVWLWXWLRQDO� VXSSRUW�� WKH�WXLWLRQ� OHYHO�� DQG� RXW�RI�VWDWH�PLJUDWLRQ�� UHVSHFWLYHO\��7KH�PDLQ� UHVXOWV� IRU� WXLWLRQ� DQG� LQVWLWXWLRQDO�TXDOLW\�UHPDLQ�XQFKDQJHG��KRZHYHU�)/25$; HW� DO�� �������� LQ� WKHLU� FRPSDUDWLYH� VWXG\� IRU� 7KH� 1HWKHUODQGV�� WKH� 8.� DQG� 6ZHGHQ��H[SODLQ�YDULDWLRQV�LQ�WKH�QXPEHU�RI�ILUVW�WLPH�HQWUDQWV�RI�HDFK�UHJLRQ��XVLQJ�UHJLRQDO�FKDUDFWHULVWLFV�LQ�D�PRGHO� WKDW� LV� HVWLPDWHG� IRU�ERWK�XQLYHUVLW\� DQG�QRQ�XQLYHUVLW\� UHJLRQV��7KH\�SD\�DWWHQWLRQ� WR� WKH�VSDWLDO�DFFHVVLELOLW\�RI�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�E\�PHDQV�RI�D�UHJLRQDO�SRWHQWLDO�LQGH[�UHYHDOLQJ�WKH�LPSDFW�RI�GLVWDQFH�EHWZHHQ�WKH�VWXGHQW¶V�UHJLRQ�RI�RULJLQ�DQG�DOO�XQLYHUVLWLHV� WDNLQJ�LQWR�DFFRXQW�VL]H� GLIIHUHQFHV� LQ� XQLYHUVLWLHV�� 7KH� LQGH[� KDV� QR� VLJQLILFDQW� HIIHFW� RQ� WKH� UHJLRQDO� GHPDQG� IRU�XQLYHUVLW\�HGXFDWLRQ��QHLWKHU�LQ�XQLYHUVLW\�UHJLRQV�QRU�LQ�QRQ�XQLYHUVLW\�UHJLRQV��H[FHSW�IRU�WKH�����V�DQG���V�LQ�6ZHGLVK�XQLYHUVLW\�UHJLRQV��VHH�:,.+$// �������IRU�PRUH�GHWDLOHG�UHVXOWV�RQ�6ZHGHQ�)URP�WKH�VWXGLHV�HPSOR\LQJ�LQVWLWXWLRQV��XQLYHUVLWLHV�DQG�FROOHJHV��DV�WKH�XQLW�RI�DQDO\VLV��0,;21DQG�+6,1* �����D�� LPSURYH� WKH� SUHYLRXV�PRGHOV� E\�78&.0$1 ������� DQG�0,;21 �����D�E���7KH�SHUFHQWDJH� HQUROPHQW� RI� RXW�RI�VWDWH� VWXGHQWV� LQ� FROOHJHV� DQG� XQLYHUVLWLHV�� DQG� WXLWLRQ� OHYHOV� DUH�H[SODLQHG� VLPXOWDQHRXVO\�� )DFWRUV� VXFK� DV� VPDOO� FODVV� VL]H�� FROOHJH� VHOHFWLYLW\�� VXFFHVVIXO� DWKOHWLF�SURJUDPV��DQG�DYDLODELOLW\�RI�FXOWXUDO�DOWHUQDWLYHV�FRQWULEXWH� WR�DWWUDFWLQJ�VWXGHQWV�WR�XQLYHUVLWLHV�DQG�FROOHJHV�� 7KLV� VWXG\� WKXV� OHQGV� VXSSRUW� WR� ERWK� WKH� KXPDQ� FDSLWDO� DQG� FRQVXPSWLRQ� WKHRULHV�� 7KH�UHVXOWV�DUH�YHU\�VLPLODU�WR�WKH�RQH�HTXDWLRQ�UHVXOWV�SUHVHQWHG�LQ�0,;21 DQG�+6,1* �����E��%$5</$ DQG� '277(5:(,&+� ������� IXUWKHU� LPSURYH� WKH� DERYH� W\SH� RI�PRGHO� E\� LQFOXGLQJ� DOO�XQLYHUVLWLHV�LQ�WKH�86��UDWKHU�WKDQ�D�UDQGRP�VDPSOH��7KH\�XVH�D�WZR�VWDJH�PRGHO��LQ�ZKLFK�WXLWLRQ�IRU�QRQ�UHVLGHQW� VWXGHQWV� LV� H[SODLQHG� LQ� WKH� ILUVW� VWDJH�� DQG� VXEVHTXHQWO\�XVHG� WR�DQDO\VH�QRQ�UHVLGHQW�HQUROPHQW��7KH�PRGHO� LV�HVWLPDWHG� IRU� IRXU�GLIIHUHQW� VXE�DUHDV�RI� WKH�86��DQG�VKRZV� WKDW�VHOHFWLYH�LQVWLWXWLRQV� XQLIRUPO\� DWWUDFW� PRUH� QRQ�UHVLGHQW� VWXGHQWV�� 7KH� XQLYHUVLW\¶V� VRFLR�HFRQRPLF�HQYLURQPHQW�LV��KRZHYHU��QRW�FRQVLVWHQWO\�RI�UHOHYDQFH�DFURVV�WKH�IRXU�GLIIHUHQW�DUHDV�)LQDOO\��ZLWKLQ�WKH�VHFRQG�W\SH�RI�VWXGLHV�IRFXVVLQJ�RQ�PLJUDWLRQ�UDWHV�VRPH�VWXGLHV�DUH�EDVHG�RQ�SODFH�WR�SODFH� GDWD�� 8VLQJ� GDWD� RQ� VWXGHQW�PLJUDWLRQ� IORZV� IURP� RULJLQ�VWDWHV� WR� WKH� VWDWH� RI� 1HZ�<RUN� .<81* ������� ILQGV� WKDW� WKH� QXPEHU� RI� HQUROPHQWV� GHFUHDVHV�ZLWK� GLVWDQFH�� 0&+8*+ DQG�025*$1 ������� DOUHDG\� SHUIRUPHG� D� VLPLODU� DQDO\VLV� FRQVLGHULQJ� DOO� SRVVLEOH� GHVWLQDWLRQ� UHJLRQV��7KH\�PRGHO� WKH� VWXGHQW¶V�PLJUDWLRQ�GHFLVLRQ�DV�D� IXQFWLRQ�RI�HFRQRPLF�DQG HQYLURQPHQWDO� IDFWRUV��LQVWLWXWLRQDO�YDULDEOHV��LQFOXGLQJ�LQVWLWXWLRQDO�TXDOLW\��DQG�GLVWDQFH��'LVWDQFH�LV�RSHUDWLRQDOL]HG�LQ�WZR�GLVWLQFW�ZD\V��µDV�WKH�FURZ�IOLHV¶�DQG�DV�WKH�PHDQ�GLVWDQFH�EHWZHHQ�WKH�RULJLQ�DQG�DOO�RWKHU�VWDWHV��LQ�RUGHU�WR�FDSWXUH�WKH� LPSDFW�RI�LQWHUYHQLQJ�DOWHUQDWLYHV�RQ�VWXGHQW�PLJUDWLRQ��7KH�(XFOLGLDQ�GLVWDQFH�YDULDEOH�KDV�D�VLJQLILFDQWO\�QHJDWLYH�HIIHFW�RQ�PLJUDWLRQ��0RUHRYHU��WKH�PRUH�LQWHUYHQLQJ�DOWHUQDWLYHV�H[LVW��L�H���WKH�ORZHU�WKH�PHDQ�GLVWDQFH�EHWZHHQ�WKH�RULJLQ�DQG�DOO�RWKHU VWDWHV���WKH�ORZHU�WKH�VWXGHQW�IORZV��7KH�DXWKRUV�DOVR�VKRZ�D�QRQ�XQLIRUP�HIIHFW�RI�LQVWLWXWLRQDO�TXDOLW\�RQ�VWXGHQW�PLJUDWLRQ��ZKLOH�KLJK�SUHVWLJH�DQG�VHOHFWLYLW\�LV�LPSRUWDQW�IRU�VRPH�VWXGHQWV��RWKHUV�SUHIHU�OHVV�VHOHFWLYH�FROOHJHV�



�

,6+,.$:$ ������� DSSOLHV� D� SURGXFWLRQ�FRQVWUDLQHG� FRPSHWLQJ� GHVWLQDWLRQV� PRGHO� WR� GDWD� RQ�XQLYHUVLW\�HQUROPHQWV�LQ�-DSDQHVH�SUHIHFWXUHV��+H�XVHV�D�SURGXFWLRQ�FRQVWUDLQHG�JUDYLW\�PRGHO�ZLWK�DQ� DGGLWLRQDO� YDULDEOH� DFFRXQWLQJ� IRU� WKH� DFFHVVLELOLW\� RI� HDFK� XQLYHUVLW\� FRPSDUHG� WR� DOO� RWKHU�XQLYHUVLWLHV�� 7KH�W\SLFDO�GLVWDQFH�YDULDEOH�KDV�DQ�RYHUDOO�QHJDWLYH�HIIHFW�RQ�VWXGHQW�IORZV��7KH�PRGHO�LV�DOVR�FDOLEUDWHG�ZLWK�VSHFLILF�SDUDPHWHUV�IRU�HDFK�RULJLQ�UHJLRQ��DQG�WKH�UHVXOWV�RI�WKLV�VSHFLILFDWLRQ�FRQILUP� WKH� DIRUHPHQWLRQHG� GLVWDQFH� GHWHUUHQFH� HIIHFW� IRU� DOO� UHJLRQV�� 7KH� DFFHVVLELOLW\� PHDVXUH�VKRZV�D�SURFHVV�RI�XQLYHUVLW\�FKRLFH�GRPLQDWHG�E\�DJJORPHUDWLRQ�IRUFHV��PHDQLQJ�WKDW�WKH�SUREDELOLW\�RI�DQ�LQGLYLGXDO�FKRRVLQJ�D�JLYHQ�XQLYHUVLW\�LQFUHDVHV�ZLWK�WKH�SUR[LPLW\�RI�WKDW�XQLYHUVLW\�WR DOO�RWKHU�XQLYHUVLWLHV�,Q� VXP�� WKH� VSDWLDO� GLPHQVLRQ� KDV� EHHQ� LQFOXGHG� LQ� VHYHUDO� VWXGLHV� FRQFHUQLQJ� VWXGHQWV¶�EHKDYLRXUDO� FKRLFHV� YLV�j�YLV� KLJKHU� HGXFDWLRQ� SDUWLFLSDWLRQ�� 7KH� LQIOXHQFH� RI� GLVWDQFH� KDV� EHHQ�LQFRUSRUDWHG�LQ�VWXGLHV�GHDOLQJ�ZLWK�WKH�GHWHUPLQDQWV�RI�VWXGHQW�PRELOLW\��DQG�LQ�VWXGLHV�FRQVLGHULQJ�VWXGHQW�PLJUDWLRQ�UDWHV�DQG�IORZV��%\�DQG�ODUJH�WKH�UHVXOWV�RI�WKRVH�VWXGLHV�FRUURERUDWH�WKH�SUHYDOHQFH�RI� D� QHJDWLYH� GLVWDQFH� GHWHUUHQFH� HIIHFW�� 6HYHUDO� RWKHU� DVSHFWV�� VXFK� DV� VRFLR�HFRQRPLF� DQG�LQVWLWXWLRQDO� IDFWRUV�� KDYH� EHHQ� WDNHQ� LQWR� DFFRXQW� DV� ZHOO�� ,Q� WKH� QH[W� VHFWLRQ�� ZH� EXLOG� RQ� WKLV�H[LVWLQJ� ERG\� RI� UHVHDUFK� E\� FRQVLGHULQJ� D� PRGLILHG� JUDYLW\� PRGHO� WKDW� FRQWUROV� IRU� XQLYHUVLW\�FKDUDFWHULVWLFV�DV�ZHOO�DV�WKHLU�JHRJUDSKLFDO�ORFDWLRQ�
$�*5$9,7<02'(/�2)�35263(&7,9(�678'(17�02%,/,7<(FRQRPLF�WKHRU\�LV�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�LQGLYLGXDOV�PD[LPLVH�WKHLU�ZHOO�EHLQJ��,Q�D�UDWLRQDO�FKRLFH� SHUVSHFWLYH�� VWXGHQWV� FRPSDUH� DOO� SRVVLEOH� XQLYHUVLWLHV� DQG� FKRRVH� WKH� LQVWLWXWLRQ� DQG� VWXG\�SURJUDPPH� WKDW� ILWV� WKHLU� QHHGV� EHVW�� 7KH� SURVSHFWLYH� VWXGHQW¶V� GHFLVLRQ� WR�PRYH� RYHU� JHRJUDSKLF�VSDFH��HLWKHU�LQ�WHUPV�RI�PLJUDWLRQ�RU�FRPPXWLQJ��FDQ�EH�GHVFULEHG�XVLQJ�VSDWLDO�LQWHUDFWLRQ�PRGHOV��

6WUXFWXUDO�PRGLILHG�JUDYLW\�PRGHO,Q� WKH� 1HWKHUODQGV¶� KLJKHU� HGXFDWLRQ� V\VWHP� WKH� GHPDQG� IRU� XQLYHUVLW\� HGXFDWLRQ� LV� JHQHUDOO\�VDWLVILHG�� 6LQFH� WKHUH� LV� QR� QXPHUXV� FODXVXV IRU�PRVW� VWXG\� SURJUDPPHV�� XQLYHUVLWLHV� GR� QRW� KDYH�FDSDFLW\� FRQVWUDLQWV�� DQG� DOO� HOLJLEOH� VWXGHQWV� FDQ� HQWHU� WKH� XQLYHUVLW\� DQG� WKH� VWXG\�SURJUDPPH�RI�WKHLU�FKRLFH��ZH�FDQ�H[SHFW�WKHUH�WR�EH�QR�IXOO�UHVRXUFH�XWLOLVDWLRQ��:H�FDQ�WKHUHIRUH�GHVFULEH�6LM��WKH�GLVWULEXWLRQ�IXQFWLRQ�RI�VWXGHQW�IORZV�IURP�UHJLRQ�L WR�XQLYHUVLW\�M��DV�� �LMLLLM GK2$6  � ���
ZKHUH

� � �
�

�
 »¼º«¬ª ¦UM LML GK$ ���



�

LV�D�EDODQFLQJ�IDFWRU��2L WKH�WRWDO�QXPEHU�RI�XQLYHUVLW\�VWXGHQWV�LQ�UHJLRQ� L��PHDVXULQJ�RULJLQ�UHJLRQ�SURSXOVLYHQHVV��DQG�K�GLM��D�GHWHUUHQFH�IXQFWLRQ�WKDW�FDSWXUHV�WKH�UHVLVWDQFH�WR�PRELOLW\�EHWZHHQ�L DQG�M�GHSHQGLQJ� RQ� WKH� VSDWLDO� VHSDUDWLRQ� EHWZHHQ� L DQG� M��PHDVXUHG� E\� WKH� GLVWDQFH� GLM�� 7KLV� VWUXFWXUDO�PRGHO�LV�XVXDOO\�UHIHUUHG�WR�DV�WKH�SURGXFWLRQ�FRQVWUDLQHG�JUDYLW\�PRGHO��,W�FDQ�EH�H[WHQGHG�WR�LQFOXGH�SULRU�LQIRUPDWLRQ�RQ�WKH�GLVWULEXWLRQ�RI�VWXGHQW�IORZV��VXFK�DV�XQLYHUVLW\�IHDWXUHV��ZNM��UHVXOWLQJ�LQ�WKH�PRUH�JHQHUDO�PRGHO�
� �LMLL

S
N NMLM GK2$Z6 N ¸̧¹·¨̈©§ � � D � ���

ZKHUH
� � �

� �
�

  »¼º«¬ª ¸̧¹·¨̈©§ ¦ �U
M LM

S
N NML GKZ$ ND � ���

ZNM DUH� XQLYHUVLW\� FKDUDFWHULVWLFV�� SRVVLEO\� VWDFNHG� LQ� D�PDWUL[�:�� DQG� WKH� SDUDPHWHUV�DN UHSUHVHQW�HODVWLFLWLHV�RI�VWXGHQW�IORZV�ZLWK�UHVSHFW�WR�XQLYHUVLW\�IHDWXUHV�6RPH� DXWKRUV� KDYH� DUJXHG� WKDW� SURGXFWLRQ�FRQVWUDLQHG� PRGHOV� SURGXFH� ELDVHG� GLVWDQFH�GHFD\�SDUDPHWHU� HVWLPDWHV� DQG� LQDFFXUDFLHV� LQ� WKH� SUHGLFWLRQ� RI� WKH� LQWHUDFWLRQV�� VHH�� IRU� LQVWDQFH��)27+(5,1*+$0 DQG� 2¶.(//<� ������� DQG� )27+(5,1*+$0 HW� DO�� �������� 7KHVH� SUREOHPV� DUH�DOOHYLDWHG� ZKHQ� WKH� VR�FDOOHG� FRPSHWLQJ� GHVWLQDWLRQV�PRGHO� LV� XVHG�� 7KH�PRGLILFDWLRQ� FRQVLVWV� RI�DGGLQJ�D�FHQWUDOLW\�LQGH[�FM WKDW�GHVFULEHV�WKH�FRPSHWLWLRQ�EHWZHHQ GHVWLQDWLRQV��
¦  Q
P PM

PM G3F � � ���
ZKHUH� GPM LV� WKH� GLVWDQFH� EHWZHHQ� XQLYHUVLW\� P DQG� XQLYHUVLW\� M�� DQG� 3P LV� D� PHDVXUH� IRU� WKH�DWWUDFWLYHQHVV� RI� GHVWLQDWLRQ�P�� 7KH� FHQWUDOLW\� LQGH[�FDSWXUHV� WKH� FRPSHWLWLRQ� WKDW� HDFK�GHVWLQDWLRQ�IDFHV� IURP� DOO RWKHU� GHVWLQDWLRQV�� ,Q� SUDFWLFH�� LQWURGXFLQJ� WKH� FHQWUDOLW\� LQGH[� FRQVWLWXWHV� D�ZD\� WR�PDNH� WKH� YHFWRU� RI� XQLYHUVLW\� FKDUDFWHULVWLFV�PRUH� SUHFLVH�� DQG� LW� FDQ� KHQFH� EH� VHHQ� DV� RQH� RI� WKH�YDULDEOHV�LQ�:��,W� LV�SRVVLEOH� WKDW� VWXGHQWV�GR�QRW�FRQVLGHU�DOO�SRWHQWLDO�XQLYHUVLWLHV�ZKHQ�PDNLQJ�D�GHFLVLRQ�� ,W�PD\�EH� WKDW� WKH\� ILUVW� VHOHFW� D� FOXVWHU� RI�XQLYHUVLWLHV� DQG�RQO\� HYDOXDWH� WKH� DOWHUQDWLYHV�ZLWKLQ� WKDW�FOXVWHU�� %\� LQFOXGLQJ� WKH� FHQWUDOLW\� LQGH[�� LW� LV� SRVVLEOH� WR� FDSWXUH� WKH� HIIHFWV� RI� KLHUDUFKLFDO�GHVWLQDWLRQ� FKRLFH�� &RQVLGHU� WKH� FHQWUDOLW\� LQGH[� LV� Z� LQ� HTXDWLRQV� ���� DQG� ����� ZLWK� DVVRFLDWHG�SDUDPHWHU�D���,I�D� !����DJJORPHUDWLRQ�IRUFHV�DUH�SUHVHQW��DQG�GHVWLQDWLRQV�LQ�FORVH�SUR[LPLW\�WR�RWKHU�GHVWLQDWLRQV�DUH�PRUH�DWWUDFWLYH��,I�D� �����FRPSHWLWLRQ�HIIHFWV�DUH�SUHVHQW��LPSO\LQJ�WKDW�GHVWLQDWLRQV�



�

LQ�FORVH�SUR[LPLW\� WR�RWKHU�GHVWLQDWLRQV�DUH� OHVV�DWWUDFWLYH��)LQDOO\�� LI�D�  ����KLHUDUFKLFDO�GHFLVLRQ�PDNLQJ�LV�QRW�UHOHYDQW�LQ�H[SODLQLQJ�GHVWLQDWLRQ�FKRLFH�
(PSLULFDO�PRGHO�DQG�HPSLULFDO�VWUDWHJ\6HYHUDO�FKRLFHV�VWLOO�QHHG�WR�EH�PDGH�LQ�RUGHU�WR�DUULYH�DW�D�IHDVLEOH�HPSLULFDO�PRGHO��7KH�ILUVW�FKRLFH�UHODWHV�WR�WKH�FHQWUDOLW\�LQGH[��:H�RSHUDWLRQDOL]H�3P��PHDVXULQJ�WKH�DWWUDFWLYHQHVV�RI�HDFK�GHVWLQDWLRQ��E\�PHDQV�RI�WKH�WRWDO�QXPEHU�RI�VWXGHQWV�DW�HDFK�XQLYHUVLW\��)LJ����VKRZV�WKH�FRPSXWHG�YDOXHV�IRU�WKH�FHQWUDOLW\� LQGH[��7KH�XQLYHUVLWLHV� LQ�'HOIW� �78'���/HLGHQ��/(,��DQG�5RWWHUGDP��(85��DUH� WKH�PRVW�FHQWUDO�XQLYHUVLWLHV��ZKHUHDV� WKH� OHDVW�FHQWUDO�XQLYHUVLWLHV�DUH� ORFDWHG� LQ�*URQLQJHQ� �58*���7ZHQWH��87��DQG�0DDVWULFKW��80���

y )LJ����DERXW�KHUH�{
7KH�VHFRQG�FKRLFH�UHODWHV�WR�WKH�VSDWLDO�VHSDUDWLRQ�PHDVXUH�WR�EH�XVHG��'LVWDQFH��WUDYHO�WLPH�DQG�WUDYHO� FRVW� DUH� DOO� SRWHQWLDO� VHSDUDWLRQ� PHDVXUHV� GLVWLQJXLVKLQJ� WKH� µGLVWDQFH¶� EHWZHHQ� RULJLQ� DQG�GHVWLQDWLRQ�UHJLRQV��,Q�JHQHUDO��WKH�ORQJHU�WKH�GLVWDQFH�WR�WKH�XQLYHUVLW\��WKH�KLJKHU�WKH�ILQDQFLDO�DQG�VRFLDO�FRVW� VWXGHQWV�H[SHULHQFH��6WXGHQWV�ZKR�GHFLGH� WR�PRYH�GR�QRW�RQO\�IDFH�SHFXQLDU\�FRVWV�EXW�DOVR�FRVWV�DVVRFLDWHG�ZLWK�WKH�HVWDEOLVKPHQW�RI�QHZ�VRFLDO�DQG�LQWHUSHUVRQDO�UHODWLRQV�� 7KH�ILQDQFLDO�FRVW�RI� HQWHULQJ� WKH�XQLYHUVLW\� V\VWHP� LQFOXGHV�� DPRQJ�RWKHU� WKLQJV�� WUDYHO� FRVW� IRU�FRPPXWHUV�DQG�PRYLQJ�DQG�KRXVLQJ�FRVW�IRU�WKRVH�ZKR�UHORFDWH��$V�'XWFK�VWXGHQWV�GR�QRW�FDUU\�WKH�PRQHWDU\�EXUGHQ�RI�WUDYHOOLQJ�EHFDXVH�RI�WKH�IUHH�WUDYHO�SHUPLW�DQG�EHFDXVH�WKH\�DUH�DOO�HOLJLEOH�IRU�VWXGHQW�VXSSRUW��ZH�UHIUDLQ�IURP�XVLQJ�WUDYHO�FRVW�DV�WKH�VSDWLDO�VHSDUDWLRQ�PHDVXUH�7KH� UHVXOWLQJ� FKRLFH� EHWZHHQ� WUDYHO� WLPH� DQG� GLVWDQFH� LV� JRYHUQHG� E\� YDULRXV� FRQVLGHUDWLRQV�PDNLQJ�WKDW��LQ�WKH�HQG��ZH�GHFLGHG�WR�XVH�PHUH�GLVWDQFH��)LUVW��WKH�FKRLFH�RI�D�WUDQVSRUWDWLRQ�PRGH��RU�D� FRPELQDWLRQ�RI�PRGHV�� IRU�ZKLFK� WUDYHO� WLPH�ZRXOG�KDYH� WR�EH� FRPSXWHG� LV�QRW� VWUDLJKWIRUZDUG��3XEOLF�WUDQVSRUWDWLRQ�LV�SURYLGHG�IUHH�RI�FKDUJH��EXW�VWXGHQWV�PD\�VWLOO�GHFLGH�WR�XVH�WKHLU�SULYDWH�FDU�RU� WKHLU� ELF\FOH�� WKH� ODWWHU� FRQVWLWXWLQJ� WKH� WUDGLWLRQDO� PHDQV� RI� WUDQVSRUWDWLRQ� RI� 'XWFK� VWXGHQWV��6HFRQG��QR� UHOLDEOH� WUDYHO� WLPH�GDWD�FDQ�EH�REWDLQHG�IRU� WUDYHO�E\�ELF\FOH��7KLUG�� .-(//675g0 DQG�5(*1e5 ������� VKRZ� WKDW� XVLQJ WUDYHO� WLPH� E\� FDU�� DV� FRPSDUHG� WR� D� VLPSOH� SK\VLFDO� GLVWDQFH�PHDVXUH��GRHV�QRW�LQFUHDVH�WKH�H[SODQDWRU\�SRZHU�RI�WKH�PRGHO��)LQDOO\��5,(79(/' HW�DO� �������VKRZ�WKDW� WKH� FRUUHODWLRQ� EHWZHHQ� WUDYHO� WLPH� DQG� GLVWDQFH� LV� IDLUO\� KLJK�� 7KHUHIRUH�� GLM UHIHUV� WR� URDG�GLVWDQFHV�LQ�WKH�UHPDLQGHU�RI�WKLV�VWXG\�$�ILQDO�FKRLFH�FRQFHUQV�WKH�IXQFWLRQDO�IRUP�RI�WKH�GLVWDQFH�GHFD\�IXQFWLRQ��K�GLM��LQ�HTXDWLRQV�����DQG������6LQFH�ZH�H[SHFW�ORQJ�GLVWDQFHV�WR�GRPLQDWH��ZH�HQWHU�GLVWDQFH�LQ�WKH�JUDYLW\�PRGHO�E\�PHDQV�RI�D�SRZHU�IRUP�GHWHUUHQFH�IXQFWLRQ�� ELMLM GGK  �� ��)27+(5,1*+$0 DQG�2¶.(//<��������SS���������REVHUYH� WKDW� WKHUH� LV� DFWXDOO\� ³D� UHDVRQDEOH�ZLGHVSUHDG� FRQVHQVXV� WKDW� WKH� H[SRQHQWLDO� IXQFWLRQ� LV�



��

PRUH� DSSURSULDWH� IRU� DQDO\]LQJ� VKRUW� GLVWDQFH� LQWHUDFWLRQV� >���@� 7KH� SRZHU� IXQFWLRQ�� FRQYHUVHO\�� LV�JHQHUDOO\�KHOG� WR�EH�PRUH� DSSURSULDWH� IRU� DQDO\]LQJ� ORQJHU�GLVWDQFHV� LQWHUDFWLRQV´��$V�D� UHVXOW�� WKH�HVWLPDWHG� GLVWDQFH�GHFD\� SDUDPHWHU� LV� VFDOH� LQGHSHQGHQW�� DQG� KLJK� FRVW� PRYHPHQWV� �RYHU� ORQJ�GLVWDQFHV�� DUH� QRW� RYHUHVWLPDWHG�� DV�ZRXOG�EH� WKH� FDVH� IRU� WKH� H[SRQHQWLDO� IXQFWLRQ��7KH�HPSLULFDO�IRUP�RI�WKH�JHQHUDO�JUDYLW\�PRGHO�FDQ�WKHUHIRUH�EH�ZULWWHQ�DV��
�

� �� ��ZKHUH �
   »»¼º««¬ª ¸̧¹·¨̈©§ ¸̧¹·¨̈©§ ¦ �� U
M LMS

N NMLLMLLS
N NMLM GZ$G2$Z6 NN EDED ���

,Q�RUGHU�WR�FDOLEUDWH�WKH�HPSLULFDO�YHUVLRQ�RI�WKH�SURGXFWLRQ�FRQVWUDLQHG�JUDYLW\�PRGHO�E\�PHDQV�RI�D�UHJUHVVLRQ��ZH�OLQHDULVH�HTXDWLRQ�����IROORZLQJ�WKH�SURFHGXUH�VXJJHVWHG�LQ�)27+(5,1*+$0 DQG�2¶.(//< �������S������
LMQ

M LMLMQ
M NMNMS

N NQ
M LMLM GQGZQZ6Q6 HED �¸̧¹·¨̈©§ ��¸̧¹·¨̈©§ � � ¦¦¦¦     ���� OQ�OQOQ�OQOQ�OQ ���

ZKHUH� ����1a �HVH LM LV�D�UDQGRP�HUURU�WHUP�WKDW�FDSWXUHV�QHWZRUN�YDULDEOHV�QRW�H[SOLFLWO\�LQFOXGHG�LQ�WKH�PRGHO�VSHFLILFDWLRQ�7KH�PRGHO� LQ� HTXDWLRQ� ���� LV� WKH�EDVLV�RI� WKH�HPSLULFDO� VWUDWHJ\� WR�EH� LPSOHPHQWHG� LQ� WKH�QH[W�VHFWLRQ��,QLWLDOO\��WKH�PRGHO�LV�FDOLEUDWHG�ZLWK�ERWK�XQLYHUVLW\�FKDUDFWHULVWLFV�DQG�DVSHFWV�UHODWHG�WR�WKH�XQLYHUVLW\¶V�ORFDWLRQ�DV�UHJUHVVRUV��:H�UHIHU�WR�WKLV�PRGHO�DV�WKH�µEDVHOLQH�PRGHO¶��%HFDXVH�WKH�XQLW�RI�DQDO\VLV�LV�D�UDWKHU�DUELWUDULO\�GHOLQHDWHG�DGPLQLVWUDWLYH�UHJLRQ��VSDWLDO�HIIHFWV�PD\�EH�SUHVHQW�LQ�WKH�GDWD��VHH��IRU�LQVWDQFH��)/25$; DQG�1,-.$03 �������IRU�PRUH�GHWDLOV�RQ�VSDWLDO�HIIHFWV��6XEVHTXHQWO\��ZH�FRUUHFW�IRU�VSDWLDO�KHWHURJHQHLW\�E\�HVWLPDWLQJ�WKH�VDPH�PRGHO��LQFOXGLQJ�RULJLQ�VSHFLILF�GLVWDQFH�FRHIILFLHQWV�� �L�� )LQDOO\�� EHFDXVH� WKH� HGXFDWLRQDO� VFRSH� RI� WKH� XQLYHUVLW\� PD\� EH� UHOHYDQW� LQ� WKH�GHFLVLRQ�PDNLQJ� RI� VWXGHQWV� ZH� DOVR� FDOLEUDWH� WKH� VDPH� PRGHO� ZLWK� XQLYHUVLW\�VSHFLILF� GLVWDQFH�SDUDPHWHUV� �M��7KLV�HQDEOHV�XV�WR�GLVWLQJXLVK�EHWZHHQ�XQLYHUVLWLHV�ZLWK�D�UDWKHU�ORFDO�FDWFKPHQW�DUHD�DQG� QDWLRQ�ZLGH� XQLYHUVLWLHV� ZLWK� XQLTXH� WHDFKLQJ� SURJUDPPHV�� HLWKHU� DFFRUGLQJ� WR� VXEMHFW� RU� WR�HGXFDWLRQDO�SKLORVRSK\��
'DWD�VRXUFHV�DQG�YDULDEOH�GHVFULSWLRQ7KH� VSDWLDO� OHYHO� RI� DJJUHJDWLRQ� LV� WKH� &2523�OHYHO� ZLWK� ��� UHJLRQV�� ZKLFK� LV� HTXLYDOHQW� WR� WKH�(XURSHDQ� 1876,,,� OHYHO�� )LJ�� �� VKRZV� WKH� ORFDWLRQ� RI� XQLYHUVLWLHV� DQG� WKH� SHUFHQWDJH� ILUVW �\HDU�XQLYHUVLW\� VWXGHQWV� DV� WR� WKH� WRWDO� QXPEHU�RI�XQLYHUVLW\� HQWUDQWV� DFFRUGLQJ� WR� UHJLRQ�RI�RULJLQ�� ,W� LV�HDVLO\�YHULILHG�WKDW�XQLYHUVLW\ UHJLRQV�RQ�DYHUDJH�FRQWULEXWH�PRUH�WR�WKH�QDWLRQDO�GHPDQG�IRU�ILUVW�\HDU�XQLYHUVLW\� HGXFDWLRQ� WKDQ� QRQ�XQLYHUVLW\� UHJLRQV�� +RZHYHU�� WKLV� LV� REYLRXVO\� FRQIRXQGHG� ZLWK�SRSXODWLRQ�GHQVLW\��HVSHFLDOO\�LQ�WKH�GHQVHO\�SRSXODWHG�(DVW�:HVW�EDQG�LQ�WKH�PLGGOH�RI�WKH�FRXQWU\��



��

LQ�ZKLFK�WKH�PDMRU�FLW\�FRQXUEDWLRQV�RI�$PVWHUGDP��5RWWHUGDP��8WUHFKW��$UQKHP�DQG�1LMPHJHQ�DUH�ORFDWHG��)LJ����SUHVHQWV�UHJLRQDO�SDUWLFLSDWLRQ�UDWHV��GHILQHG�DV�WKH�QXPEHU�RI�ILUVW�\HDU�HQWUDQWV�SHU������� LQ� WKH� SRSXODWLRQ�� ,W� VKRZV� WKDW� WKH� VSDWLDO� GLVWULEXWLRQ� LV� IDLUO\� XQLIRUP� DERXW� WKH� PHDQ�SDUWLFLSDWLRQ�RI��������WKH�VWDQGDUG�GHYLDWLRQ�LV�������7KH�DUHDV�ZLWK�WKH�KLJKHVW�SDUWLFLSDWLRQ�UDWHV�DUH� WKH�QRUWKHUQ�SDUW�RI� WKH�5DQGVWDG�DUHD�DQG�WKH�KLQWHUODQG�RI�WKH�FLW\�RI�*URQLQJHQ��5HPDUNDEO\�HQRXJK��WKH�PHWURSROLWDQ�DUHDV�RI�$PVWHUGDP�DQG�5RWWHUGDP�KDYH�D�UHODWLYHO\�ORZ�SDUWLFLSDWLRQ�UDWH�
y )LJ����DQG���DERXW�KHUH�{

,QVWHDG�RI�WKH�DERYH�UHJLRQDO�SHUVSHFWLYH��WKH�LQVWLWXWLRQDO�SHUVSHFWLYH�FHQWULQJ�RQ�XQLYHUVLWLHV�DV�WKH�XQLW� RI� REVHUYDWLRQ� LV� UHOHYDQW� DV� ZHOO�� )LJ�� �� WKHUHIRUH� JLYHV� WKH� PDUNHW� VKDUH�� GHILQHG� DV� WKH�SHUFHQWDJH�RI�ILUVW�\HDU VWXGHQWV�DV�WR�WKH�WRWDO�QXPEHU�RI�ILUVW�\HDU�VWXGHQWV��RI�HDFK�LQVWLWXWLRQ��7KH�)LJXUH�VKRZV�WKDW�WKH�WUDGLWLRQDO�IXOO�IOHGJHG�XQLYHUVLWLHV�KDYH�WKH�ODUJHVW�PDUNHW�VKDUHV��ZKHUHDV�WKH�VSHFLDOLVHG� WHFKQLFDO� XQLYHUVLWLHV� �78'��78(� DQG�87��� WKH� DJULFXOWXUDO XQLYHUVLW\� �:85�� DQG� WKH�PRUH�UHFHQWO\�HVWDEOLVKHG�XQLYHUVLWLHV�FRYHULQJ�D�OLPLWHG�QXPEHU�RI�GLVFLSOLQHV��.8%�DQG�80��REWDLQ�WKH�VPDOOHVW�PDUNHW�VKDUHV��7KH�PDUNHW�VKDUHV�DUH�JHQHUDOO\�KLJKO\�FRUUHODWHG�ZLWK�WKH�RYHUDOO�VL]H�RI�WKH�XQLYHUVLW\�LQ�WHUPV�RI�WKH�QXPEHU�RI�VWXGHQWV��
y )LJ����DERXW�KHUH�{

7KH�1HWKHUODQGV�KDV����IXQGHG�XQLYHUVLWLHV��RQH�GHVLJQDWHG�XQLYHUVLW\�DQG�WKH�2SHQ�8QLYHUVLW\��7KH� PDLQ� GLIIHUHQFH� EHWZHHQ� WKH� GHVLJQDWHG� LQVWLWXWLRQ� DQG� WKH� IXQGHG� LQVWLWXWLRQV� LV� WKDW� WKH�GHVLJQDWHG�LQVWLWXWLRQ�LV�SULYDWHO\�IXQGHG��DQG�QRW�HOLJLEOH�IRU�SXEOLF�IXQGLQJ��*LYHQ�GDWD�DYDLODELOLW\�ZH�RQO\�FRQVLGHU�WKH����IXQGHG�LQVWLWXWLRQV��ZLWK�WKH�JHRJUDSKLFDO�ORFDWLRQV�DV�SURYLGHG�LQ�)LJ�����7KH�PRGHO�FDOLEUDWLRQ�LV�WKXV�EDVHG�RQ������ ����î�����IORZV��FRUUHVSRQGLQJ�WR�DOO�SRVVLEOH�IORZV�EHWZHHQ�HDFK�RI�WKH����UHJLRQV�RI�RULJLQ�DQG�WKH����XQLYHUVLW\�UHJLRQV�)RU�PRVW� RI� WKH� YDULDEOHV�� GDWD� DUH�REWDLQHG� IRU� WKH�\HDU������E\�FRPELQLQJ� LQIRUPDWLRQ� IURP�YDULRXV� GDWDVHWV�� $� FURVV�VHFWLRQ� GDWDVHW� IRU� ILUVW�WLPH� XQLYHUVLW\� HQWUDQWV� ERXJKW� IURP� WKH�&HQWUDO�2IILFH�IRU�+LJKHU�(GXFDWLRQ�$SSOLFDWLRQ��,%*��,QIRUPDWLH�%HKHHU�*URHS���LV�FRPELQHG�ZLWK�UHJLRQDO�LQIRUPDWLRQ� RQ� XQLYHUVLW\� UHJLRQV� IURP� 6WDWLVWLFV� 1HWKHUODQGV� �&%6�� &HQWUDDO� %XUHDX� YRRU� GH�6WDWLVWLHN�� DQG� FKDUDFWHULVWLFV� RI� WKH� XQLYHUVLWLHV� PDGH� DYDLODEOH� E\� WKH� $VVRFLDWLRQ� RI� 'XWFK�8QLYHUVLWLHV� �9618�� 9HUHQLJLQJ� YDQ� 6DPHQZHUNHQGH 1HGHUODQGVH� 8QLYHUVLWHLWHQ��� 7KH� XQLYHUVLW\�DWWULEXWHV�WKDW�ZH�QHHG�WR�FRQVWUXFW�WKH�XQLYHUVLW\�TXDOLW\�LQGH[�DUH�WDNHQ�IURP�WKH�(/6(9,(5 �������VXUYH\��7DEOH���VKRZV�WKH�GHVFULSWLYH�VWDWLVWLFV�IRU� WKH�FRQWLQXRXV�YDULDEOHV�XVHG� LQ� WKH�DQDO\VLV�DV�ZHOO�DV�WKH�K\SRWKHVLVHG�GLUHFWLRQ�RI�WKH�HIIHFWV��
y 7DEOH���DERXW�KHUH�{



��

7KH�GDWDVHW�RQ�ILUVW�\HDU�DSSOLFDQWV�LQFOXGHV�DOO�VWXGHQWV�ZKR�UHJLVWHU�DW�D�XQLYHUVLW\�IRU�WKH�ILUVW�WLPH�LQ�������6WXGHQWV�ZKR�WUDQVIHU�WR�DQRWKHU�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQ�RU�FKDQJH�VWXG\�SURJUDP�DW�WKH�VDPH�XQLYHUVLW\�DUH�H[FOXGHG�IURP�WKH�DQDO\VLV��7KH�GDWDVHW�FRQWDLQV�LQIRUPDWLRQ�RQ�JHQGHU��WKH�VWXGHQW¶V�UHVLGHQFH�DW�WKH�PRPHQW�RI�DSSOLFDWLRQ�DQG�WKH�XQLYHUVLW\�WR�ZKLFK�KH�RU�VKH�DSSOLHV��:H�XVH�WKH�GDWD�WR�FDOFXODWH�WKH�QXPEHU�RI�IORZV�RI�SURVSHFWLYH�VWXGHQWV�EHWZHHQ�WKH�UHJLRQ�RI�RULJLQ�DQG�WKH�XQLYHUVLW\�UHJLRQV��7KH�XOWLPDWH�GDWDVHW�FRQWDLQV��������LQGLYLGXDO�PRYHPHQWV�DVVLJQHG�WR�����î�����FHOOV� RI� WKH� IORZ�PDWUL[�� 2QO\� HLJKW� FHOOV� KDYH� ]HUR� PRYHPHQWV�� ���� LV� WKH� ODUJHVW� IORZ�� DQG� WKH�DYHUDJH�VL]H�RI�WKH�IORZV�LV�����6LQFH�6LM LQ�HTXDWLRQ�����PXVW�EH�SRVLWLYH��ZH�DGGHG�RQH�WR�WKH�]HUR�IORZV��EHFDXVH�WKH�IORZV�UHFRUGHG�DUH�JHQHUDOO\�LQWHJHU�DQG�RQH�LV�WKH�FORVHVW�DSSUR[LPDWLRQ�WR�]HUR��)27+(5,1*+$0 DQG�2¶.(//<��������S������:H�RSHUDWLRQDOL]H�WKH�GLVWDQFH�LPSHGLPHQW�YDULDEOH�ZLWK�GLVWDQFH�RYHU�WKH�URDG�IURP�HDFK�UHJLRQ�WR�HDFK�XQLYHUVLW\�DV�PHDVXUHG�EHWZHHQ�WKH�UHJLRQDO�IRFL�ZLWK�WKH�KLJKHVW�SRSXODWLRQ�GHQVLW\�LQ�HDFK�&2523�UHJLRQ��,QWUD]RQDO�GLVWDQFHV�DUH�FRPSXWHG�DV� SSS ����� LL VG �� ��ZKHUH�VL LV�WKH�DUHD�RI�UHJLRQ�L��PHDVXUHG�LQ�VTXDUHG�PHWHUV��VHH�5,(79(/'�DQG %58,160$���������DOWKRXJK�VWULFWO\�VSHDNLQJ�WKH�IRUPXOD�DVVXPHV�WKDW�UHJLRQV�DUH�FLUFXODU��DQG�DOO�]RQHV�DUH�HTXDOO\�LQWHQVLYHO\�XVHG�� )ROORZLQJ�WKH�UHVXOWV�RI�HDUOLHU�VWXGLHV��ZH�H[SHFW�GLVWDQFH�WR�GHWHU�VWXGHQW�PRELOLW\�RYHU�VSDFH�,Q�DGGLWLRQ� WR�GLVWDQFH�ZH�PDNH�XVH�RI� ILYH�DGGLWLRQDO�H[SODQDWRU\ YDULDEOHV�� WKH�TXDOLW\�RI� WKH�XQLYHUVLW\��LQ�SDUWLFXODU� LWV� WHDFKLQJ�SURJUDPPH��� WKH�QXPEHU�RI�SURJUDPPHV�RIIHUHG��WKH�FHQWUDOLW\�LQGH[�GLVFXVVHG�DERYH��WKH�OHYHO�RI�XUEDQLVDWLRQ�DQG�DQ�DSDUWPHQW�UHQW�YDULDEOH�5HWXUQV� WR�HGXFDWLRQDO�TXDOLW\�DQG�SUHVWLJH� RI�D�VFKRRO� LV�XVXDOO\�DVVHVVHG� WKURXJK�WKH�VWXGHQW�WHDFKHU� UDWLR�� DYHUDJH� VWXGHQWV� SHU� FODVV� RU� SHU� VFKRRO�� VWXGHQWV¶� SHUIRUPDQFH� DV� PHDVXUHG� E\�VWDQGDUGL]HG� WHVWV�� HWFHWHUD� �&+(&&+, DQG� -$33(//,�� ������� $OWKRXJK� WKH� VWXGHQW�WHDFKHU� UDWLR� LV�DYDLODEOH� IRU WKH� 'XWFK� XQLYHUVLW\� VHFWRU�� ZH� DOVR� WU\ WR� H[WUDFW� GDWD� IURP� D� EURDGHU� VSHFWUXP� RI�LQIRUPDWLRQ�RQ�WKH�TXDOLW\�RI�HGXFDWLRQDO�XQLYHUVLW\�SURJUDPPHV�IURP�DQ�DQQXDO�VXUYH\�FRQGXFWHG�E\�ZHHNO\�PDJD]LQH�(/6(9,(5 �������� ,Q����������VWXG\�SURJUDPPHV�ZHUH�HYDOXDWHG� IRU� WKH�(OVHYLHU�UDQNLQJ�E\�LQWHUYLHZLQJ�D�VWUDWLILHG�VDPSOH�RI�DERXW������XQLYHUVLW\�VWXGHQWV��7KH�UHVSRQGHQWV�ZHUH�DVNHG� WR�JLYH�SRLQWV� IURP��� �IRU�H[WUHPHO\�SRRU�� WR���� �IRU�H[WUHPHO\�JRRG�� WR� WKH�TXDOLW\�RI� WKHLU�DFDGHPLF� VWXGLHV�ZLWK� UHVSHFW� WR� WHDFKLQJ� IDFLOLWLHV� �FRPSXWHU� URRPV�� VHDW� DYDLODELOLW\��� FXUULFXOXP��WRSLFV�LQ�WKH�SURJUDP�DQG�LWV�UHOHYDQFH���WXWRUV�DQG�OHFWXUHV��VXSHUYLVLRQ��RIILFH�KRXUV��OHFWXUHV�DQG�V\OODEXV� TXDOLW\��� WHDFKLQJ� TXDOLW\� �UHVHDUFK� VNLOOV�� OHFWXUHV��� H[DPLQDWLRQ� �FRQQHFWLRQ� EHWZHHQ�OHFWXUHV�� VWXG\�PDWHULDOV� DQG� H[DPV��� DQG� FRPPXQLFDWLRQ� EHWZHHQ� WKH� VFKRRO� DQG� WKH� VWXGHQW��:H�FRPELQH� WKH� VFRUHV� RQ� WKH� DWWULEXWHV� LQ� D� FRPSRVLWH� RYHUDOO� LQGH[� IRU� HGXFDWLRQDO� TXDOLW\� RI� WKH�XQLYHUVLW\��
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ZKHUH�\N DUH�GLIIHUHQW�XQLYHUVLW\�DWWULEXWHV��DQG�PN DQG�VN DUH�WKH�PHDQ�DQG�WKH�VWDQGDUG�GHYLDWLRQ�RI�HDFK�DWWULEXWH��UHVSHFWLYHO\���,Q�RUGHU�WR�DVVHVV�ZKHWKHU�WKH�XVH�RI�WKH�TXDOLW\�LQGH[�ZLOO�OHDG�WR�YDOLG�FRQFOXVLRQV�ZH�SHUIRUP�WZR� FURVV�YDOLGDWLRQ� FKHFNV�� )LUVW��ZH� SORW� WKH� LQGH[�4M DJDLQVW� WKH� VWXGHQW�WHDFKHU� UDWLR��ZKLFK� LV�IUHTXHQWO\� XVHG� DV� D� TXDOLW\� LQGLFDWRU�� $V� VKRZQ� LQ� )LJ�� ��� ZH� RQO\� ILQG� D� QHJDWLYH� UHODWLRQVKLS�EHWZHHQ� WKH� TXDOLW\� LQGH[� DQG� WKH� VWXGHQW�WHDFKHU� UDWLR� LI� ZH� H[FOXGH� WKH� RXWOLHU� �:DJHQLQJHQ�$JULFXOWXUDO�8QLYHUVLW\�DQG�5HVHDUFK�&HQWUH���,Q�WKDW�FDVH��WKH�FRUUHODWLRQ�EHWZHHQ�WKH�TXDOLW\�LQGH[�DQG� WKH� VWXGHQW�WHDFKHU� UDWLR� LV� ±������ 6HFRQG�� ZH� UHJUHVV� WKH� TXDOLW\� LQGH[� RQ� WKH� UHPDLQLQJ�H[RJHQRXV� YDULDEOHV� RI� WKH� JUDYLW\� PRGHO� LQFOXGLQJ� D� FRQVWDQW�� DQG� ILQG� WKDW� WKH� FRQVWDQW� LV� QRW�VLJQLILFDQWO\� GLIIHUHQW� IURP� ]HUR�� EXW� WKH� RWKHU� YDULDEOHV� DUH��� 0RUHRYHU�� WKH� ELYDULDWH� FRUUHODWLRQ�FRHIILFLHQWV�DPRQJ�WKH�H[SODQDWRU\�YDULDEOHV�LQGLFDWH�WKDW�WKH�TXDOLW\�LQGH[�LV�KLJKO\�FRUUHODWHG�ZLWK�WKH� FHQWUDOLW\� LQGH[� �U  � ±�������ZKLFK�PD\� OHDG� WR� FROOLQHDULW\� SUREOHPV� LQ� WKH� HVWLPDWLRQ� RI� WKH�UHJUHVVLRQ�PRGHO���7KH�FRUUHVSRQGLQJ�FRUUHODWLRQ�ZLWK�WKH�VWXGHQW�WHDFKHU�UDWLR�LV�VXEVWDQWLDOO\�ORZHU��U  � ������� $V� D� UHVXOW� RI� WKH� WZR� YDOLGLW\� FKHFNV�� WKHUH� PD\� EH� VRPH� GRXEW� DV� WR� ZKHWKHU� WKH�PXOWLGLPHQVLRQDO�TXDOLW\�LQGLFDWRU�LV�IXOO\�DSSURSULDWH�DQG�ZKHWKHU�LW�LV�IHDVLEOH�WR�XVH�LW�DORQJ�ZLWK�KLJKO\� FRUUHODWHG� FRYDULDWHV��:H� WKHUHIRUH� HVWLPDWH� WKH�PRGHOV� XVLQJ� HLWKHU� WKH� FRPSRVLWH� TXDOLW\�LQGH[�RU�WKH�VWXGHQW�WHDFKHU�UDWLR�DV�DQ�LQGLFDWRU�IRU�WKH�TXDOLW\�RI�WHDFKLQJ�SURJUDPPHV��
y )LJ����DERXW�KHUH�{

7KH� H[SHFWHG� VLJQ�RI� WKH�TXDOLW\�YDULDEOH� LV� D�SULRUL�XQFOHDU��6RPH VWXGLHV�KDYH�GRFXPHQWHG�D�SRVLWLYH�HIIHFW�RI� VFKRRO�TXDOLW\�RQ� WKH� UDWH�RI� UHWXUQ� WR�HGXFDWLRQ�DQG�HPSOR\DELOLW\��)RU� LQVWDQFH��%5(:(5�HW�DO� �������ILQG�WKDW�DWWHQGLQJ�DQ HOLWH�SULYDWH�FROOHJH�KDV�D�VLJQLILFDQW�HFRQRPLF�UHWXUQ��$V�D� FRQVHTXHQFH�� RQH� ZRXOG� H[SHFW� WKDW� LI� VWXGHQWV¶� FKRLFH� EHKDYLRXU� LV� JRYHUQHG� E\� LQYHVWPHQW�PRWLYHV��HGXFDWLRQDO�TXDOLW\�LV�LPSRUWDQW��DQG�KHQFH�VKRZV�XS�ZLWK�D�SRVLWLYH�VLJQ��7KHUH�LV�HYLGHQFH�DV�ZHOO��KRZHYHU�� WKDW�SUHVWLJH��ZKLFK�LV�VWURQJO\�FRUUHODWHG�ZLWK�XQLYHUVLW\�TXDOLW\��H[SODLQV�RQO\�D�VPDOO�SDUW�RI�ILUVW�WLPH�XQGHUJUDGXDWH�PLJUDWLRQ��$%%277 DQG�6&+0,'� �������0RUHRYHU��0&&$11DQG�6+(33$5' �����D� ILQG�WKDW�TXDOLW\�GLIIHUHQWLDOV�DPRQJ�XQLYHUVLWLHV�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�LQ�WKHLU�PRGHO�SHUWDLQLQJ�WR�6FRWWLVK�VWXGHQWV�1H[W�WR�XQLYHUVLW\�TXDOLW\��ZH�FRQVLGHU�WZR�RWKHU�XQLYHUVLW\�UHODWHG�YDULDEOHV�LQ�WKH�DQDO\VLV��2QH�LV� WKH�QXPEHU�RI�VWXG\�SURJUDPPHV�SHU�XQLYHUVLW\� LQ�RUGHU� WR�DFFRXQW�IRU�HFRQRPLHV�RI�VFRSH��7KH�GDWD�ZHUH�SURYLGHG�E\�9618���������DQG�ZH�H[SHFW�WKLV�YDULDEOH�WR�KDYH�D�SRVLWLYH�LPSDFW�RQ�VWXGHQW�IORZV� �DOWKRXJK� WKH� FDXVDOLW\� FDQ� DFWXDOO\� EH� UHYHUVH� DV� ZHOO��� 7KH� RWKHU LV� WKH� FHQWUDOLW\� LQGH[��DOUHDG\� GLVFXVVHG� DERYH�� 7KHUH� LV� QR� D� SULRUL� H[SHFWDWLRQ� RQ� ZKHWKHU� WKH� DJJORPHUDWLRQ� RU� WKH�FRPSHWLWLRQ�HIIHFW�LV�GRPLQDQW��RU�WKDW�KLHUDUFKLFDO�GHFLVLRQ�PDNLQJ�LV�DFWXDOO\�LUUHOHYDQW�$SDUW�IURP�WKH�XQLYHUVLW\�UHODWHG�YDULDEOHV ZH�LQFOXGH�WZR�YDULDEOHV�WKDW�DUH�LQGLFDWLYH�RI�VDOLHQW�FKDUDFWHULVWLFV�RI�WKH�XQLYHUVLW\�UHJLRQV��,W�KDV�EHHQ�VKRZQ�WKDW�ORFDWLRQ�VSHFLILF�DPHQLWLHV�DQG�FRVW�RI�
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OLIH�GLIIHUHQWLDOV�DUH�LPSRUWDQW�GHWHUPLQDQWV�RI�PLJUDWLRQ��*+$7$. HW�DO����������:H�WKHUHIRUH�LQFOXGH�DQ�XUEDQLVDWLRQ� LQGH[��DGRSWHG� IURP�&%6������D�E���DV�D�SUR[\� IRU�FXOWXUDO�DQG�VRFLDO�GLYHUVLW\�RI�XQLYHUVLW\�UHJLRQV��:H�H[SHFW�WKH�XUEDQLVDWLRQ�LQGH[��ZKLFK�KDV�EHHQ�RSHUDWLRQDOL]HG�DV�SRSXODWLRQ�GHQVLW\��WR�KDYH�D�SRVLWLYH�VLJQ��)RU�ODFN�RI�UHOLDEOH�UHJLRQDO�GDWD�RQ�FRQVXPHU�SULFHV�ZH�LQFRUSRUDWH�RQO\� RQH� YDULDEOH� DV� DQ� LQGLFDWRU� IRU� FRVW� RI� OLIH� GLIIHUHQWLDOV�� $�PDMRU� SDUW� RI� VWXGHQW� EXGJHWV� LV�W\SLFDOO\�VSHQW�RQ�KRXVLQJ��$V�UHQWDO�UDWHV�IRU�VWXGHQW�DSDUWPHQWV�DQG�VWXGHQW�URRPV�DUH�SDUWLFXODUO\�FXPEHUVRPH�WR�DWWDLQ��ZH�XVH�GDWD�RQ�WKH�VR�FDOOHG�EDVLF�UHQW�IRU�KRXVHV�REWDLQHG�IURP�&%6������F��DV�WKH�EHVW�SUR[\��:H�H[SHFW�UHQWDO�UDWHV�WR�EH�QHJDWLYHO\�FRUUHODWHG�ZLWK�VWXGHQW�PRELOLW\�
0$,1�),1',1*6�$1'�',6&866,21,Q� WKLV� VHFWLRQ�ZH� SUHVHQW� WKH� HVWLPDWLRQ� UHVXOWV� IRU� WKH� RSHUDWLRQDO� SURGXFWLRQ�FRQVWUDLQHG� JUDYLW\�PRGHO�JLYHQ�LQ�����DERYH��:H�HPSOR\�WZR�GLIIHUHQW�SHUVSHFWLYHV��ZLWK�WKH�ILUVW�IRFXVVLQJ�RQ�UHJLRQDO�GLIIHUHQFHV�LQ�WKH�GLVWDQFH�GHWHUUHQFH�HIIHFW��DQG�WKH�VHFRQG�KDYLQJ�DQ�LQVWLWXWLRQDO� SHUVSHFWLYH�ZLWK�FRQFXUUHQW�DWWHQWLRQ�IRU�WKH�H[WHQW�WR�ZKLFK�XQLYHUVLWLHV�VHUYH�D�QDWLRQDO�RU�D�UHJLRQDO�PDUNHW��:LWKLQ�HDFK�SHUVSHFWLYH��WKH�TXDOLW\�RI�HGXFDWLRQDO�SURJUDPPHV�LV�RSHUDWLRQDOL]HG�XVLQJ�HLWKHU�WKH�FRPSRVLWH�TXDOLW\� LQGH[� RU� WKH� VWXGHQW�WHDFKHU� UDWLR�� 7KH� UHVXOWV� DUH� SUHVHQWHG� ZLWK�:KLWH�DGMXVWHG� VWDQGDUG�HUURUV� EHFDXVH� WKH�%UHXVFK�3DJDQ�KHWHURVNHGDVWLFLW\� WHVW�� HYDOXDWHG�XVLQJ� WKH�RUGLQDU\� OHDVW� VTXDUH�HVWLPDWRU��LV�SHUVLVWHQWO\�UHMHFWHG�

5HJLRQDO�SHUVSHFWLYH:H�VKRZ� WKH� HVWLPDWLRQ� UHVXOWV� IRU� WKH�EDVHOLQH�PRGHOV� LQ� WKUHH� FROXPQV� LQ�7DEOH����7KH�VLPSOHVW�SURGXFWLRQ�FRQVWUDLQHG�JUDYLW\�PRGHO�PHUHO\�LQFOXGHV�GLVWDQFH�EHWZHHQ�WKH�VWXGHQWV¶�UHJLRQ�RI�RULJLQ�DQG� WKH�XQLYHUVLW\�UHJLRQ�DV�GHVWLQDWLRQ��DQG�LV�JLYHQ�LQ�WKH�OHIW�KDQG�FROXPQ�XQGHU�6SHFLILFDWLRQ�,��&RQIRUPLQJ� WR� WKHRUHWLFDO� H[SHFWDWLRQV� GLVWDQFH� KDV� D� QHJDWLYH� HIIHFW� RQ� VWXGHQW�PRYHPHQWV� RYHU�VSDFH��+LJKHU� GLVWDQFHV� GHWHU� VWXGHQWV� IURP� JRLQJ� WR� WKRVH� XQLYHUVLWLHV�� '(6-$5',16 HW� DO� �������DUJXH�WKLV�FDQ�EH�GXH�WR�VWXGHQWV�KDYLQJ�D�EHWWHU NQRZOHGJH�RI�QHDUE\�XQLYHUVLWLHV��VRFLDOLVLQJ�ZLWK�IULHQGV� DQG� IDPLO\� UHPDLQV� IHDVLEOH� DW� FORVH�E\� LQVWLWXWLRQV�� DQG� FRVWV�PD\� EH� ORZHU�� LQ� SDUWLFXODU�EHFDXVH�WKHUH�PD\�EH�QR�QHHG�WR�DFTXLUH�LQGHSHQGHQW�KRXVLQJ�
y 7DEOH���DERXW�KHUH�{

7KH�GLVWDQFH�GHWHUUHQFH�HIIHFW�LV�UREXVW�LQ�VLJQ�DQG�PDJQLWXGH�DFURVV�GLIIHUHQW�VSHFLILFDWLRQV��VHH�VSHFLILFDWLRQV�,,�DQG�,,,�LQ�7DEOH����ZKLFK�LQFOXGH�WKH�RWKHU�FRYDULDWHV��ZLWK�HLWKHU�WKH�FRPSRVLWH�LQGH[��6SHFLILFDWLRQ� ,,�� RU� WKH� VWXGHQW�WHDFKHU� UDWLR� �6SHFLILFDWLRQ� ,,,�� IRU� WKH� TXDOLW\� RI� HGXFDWLRQDO�SURJUDPPHV�� 6WXGHQWV� DUH� DWWUDFWHG� E\� ORFDOO\� DQG� UHJLRQDOO\� VXSSOLHG� DPHQLWLHV� IRU� OHLVXUH� DQG�VRFLDOLVLQJ��DV�RSHUDWLRQDOL]HG�E\�WKH�OHYHO�RI�XUEDQLVDWLRQ��7KH�RXWVWDQGLQJ�ILQGLQJ�UHIHUV��KRZHYHU��WR�WKH�PDJQLWXGH�RI�WKH�UHQW�HODVWLFLW\��ZKLFK�LV�KLJKO\�HODVWLF�DW�D�OHYHO�RI�DSSUR[LPDWHO\�±����LQ�WKH�



��

VSHFLILFDWLRQ� WKDW� LV� OHDVW� VXVSHFW� WR�PXOWLFROOLQHDULW\�SUREOHPV� �6SHFLILFDWLRQ� ,,,���0RVW� OLNHO\�� WKLV�UHVXOW� UHIOHFWV� WKH� UHODWLYH� LPSRUWDQFH� RI� UHQW� LQ� WKH� EXGJHW� RI� 'XWFK� XQLYHUVLW\� VWXGHQWV�� 7KH�PDJQLWXGH� RI� WKH� HVWLPDWHG� UHQW� HODVWLFLW\� RYHUULGHV� DOO� RWKHU� HVWLPDWHG� HODVWLFLWLHV� RI� K\SRWKHVLVHG�HIIHFWV��$V�DQ�HPSLULFDO�EDFNJURXQG�RI�WKLV�UHVXOW� LW� LV� LPSRUWDQW�WR�QRWH�WKDW� WKH�PDUNHW�IRU�VWXGHQW�UHVLGHQFHV�LV�WLJKW�LQ�VHYHUDO�XQLYHUVLW\�FLWLHV��+LJK�UHQWV�PD\�WKHUHIRUH�EH�D�SUR[\�IRU�ORQJ�ZDLWLQJ�OLVWV�WKDW�GLVFRXUDJH�VWXGHQWV�WR�PRYH�WR�WKHVH�FLWLHV�2I� WKH� LQVWLWXWLRQDO� YDULDEOHV�� WKH� VFRSH� RI� WKH� XQLYHUVLW\�� LQ� WHUPV� RI� WKH� QXPEHU� RI� DYDLODEOH�WHDFKLQJ� SURJUDPPHV�� LV� VLJQLILFDQW�� LPSO\LQJ� VWXGHQWV� DUH� DWWUDFWHG� E\� XQLYHUVLWLHV� ZLWK� D� PRUH�GLYHUVH� FRXUVHZDUH�� 6XUSULVLQJO\�� ZH� ILQG� D� QHJDWLYH� HIIHFW� IRU� WKH� TXDOLW\� RI� WKH� WHDFKLQJ�SURJUDPPHV��RSHUDWLRQDOL]HG�ZLWK�WKH�FRPSRVLWH�TXDOLW\�LQGH[��� 4XDOLW\��DV�PHDVXUHG�E\�WKH�VWXGHQW�WHDFKHU�UDWLR�GRHV�KDYH�WKH�FRUUHFW�VLJQ��EXW�LW�LV�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR��7KHVH�ILQGLQJV�DUH� DQ� LQGLFDWLRQ� IRU� FRQVXPSWLRQ� PRWLYHV� UDWKHU� WKDQ� LQYHVWPHQW� PRWLYHV� GRPLQDWLQJ� WKH� FKRLFH�EHKDYLRXU�RI�WKH�1HWKHUODQGV¶�VWXGHQWV��ZKLFK�LV�DW�RGGV�ZLWK�ZKDW�KDV�EHHQ�IRXQG�LQ�WKH�OLWHUDWXUH��VHH�0,;21 �����D�E���0,;21 DQG�+6,1* �����D��� DQG�212� ��������$�SDUWLDO� H[SODQDWLRQ� IRU� WKLV�ILQGLQJ�GHULYHV�IURP�WKH�UHODWLYHO\�VPDOO�GLIIHUHQFHV�LQ�WKH�TXDOLW\�RI�XQLYHUVLWLHV�LQ�7KH�1HWKHUODQGV�GXH�WR�D�ORQJ�HJDOLWDULDQ�WUDGLWLRQ�LQ�HGXFDWLRQ��7KH�ODWWHU�FRQWULEXWHV�WR�D�UDWKHU�XQLIRUP�TXDOLW\�RI�KLJK�VFKRRO�JUDGXDWHV��EXW�LW�DOVR�VWLPXODWHV�WKH�SUHYDOHQFH�RI�D�UDWKHU�XQLIRUP�V\VWHP�RI�XQLYHUVLW\�HGXFDWLRQ�ZLWK�UHODWLYHO\�ORZ�DQG�LQVWLWXWLRQDOO\�XQLIRUP�WXLWLRQ�IHHV�DQG�D�KRPRJHQHRXV�V\VWHP�RI�XQLYHUVLW\�EXGJHWLQJ�E\�WKH�QDWLRQDO�JRYHUQPHQW�)LQDOO\��WKH�QHJDWLYH�DQG�VLJQLILFDQW�HIIHFW�RI�WKH�FHQWUDOLW\�LQGH[�UHYHDOV�WKDW�VWXGHQWV¶�FKRLFHV�DUH�PDGH�LQ�D�KLHUDUFKLFDO�IDVKLRQ��DQG�VXJJHVW�WKH�SUHVHQFH�RI�DQ�LQVWLWXWLRQDO�FRPSHWLWLRQ�HIIHFW��+HQFH��DJJORPHUDWLRQ�HIIHFWV� UHVXOWLQJ�IURP�VSDWLDO�FOXVWHULQJ�LQ�WKH�ORFDWLRQ�RI�XQLYHUVLWLHV��VXFK�DV�LQ�WKH�5DQGVWDG� DUHD�� DUH� QHJDWLYH� EHFDXVH� WKH\� DUH� LQFRUSRUDWHG� LQ WKH� VWXGHQWV¶� FKRLFH� EHKDYLRXU� DV�FRPSHWLWLRQ�DPRQJ�SUR[LPDWH�LQVWLWXWLRQV��
y )LJ����DERXW�KHUH�{

6XEVHTXHQWO\��ZH�DFFRXQW�IRU�VSDWLDO�KHWHURJHQHLW\�LQ�WKH�GLVWDQFH�GHWHUUHQFH�HIIHFW�E\�FDOLEUDWLQJ�D�PRGHO�ZLWK�UHJLRQ�VSHFLILF�FRHIILFLHQWV�IRU� WKH�GLVWDQFH�YDULDEOH��)RU�UHDVRQV�RI�VSDFH��ZH�GR�QRW�VKRZ�WKH�UHJLRQDO�FRHIILFLHQWV�LQ�7DEOH����EXW�ZH�SURYLGH�D�PDS�RI�WKH�GLVWDQFH�GHFD\�HODVWLFLWLHV�LQ�)LJ�� ���([FHSW� IRU� WKH� FRHIILFLHQW� RI� WKH� FHQWUDOLW\� LQGH[��ZKLFK� LV� VOLJKWO\� ODUJHU� LQ� DEVROXWH�YDOXH�XQGHU� WKH� UHJLRQ�VSHFLILF� GLVWDQFH� GHWHUUHQFH� UHJLPH�� WKH� FRHIILFLHQWV� GR� QRW� FKDQJH� EHWZHHQ� WKH�XQLIRUP� DQG� WKH� UHJLRQ�VSHFLILF� GLVWDQFH� GHWHUUHQFH� YDULDQWV�� 7KH� GLVWDQFH� GHFD\� HODVWLFLW\� LV� RQ�DYHUDJH� ±����� IRU� WKH� &2523� UHJLRQV��ZLWK� D� VWDQGDUG� GHYLDWLRQ� RI� ����� LQ� 6SHFLILFDWLRQ� ,,,�� DQG�KHQFH�VOLJKWO\�KLJKHU�LQ�DEVROXWH�YDOXH�DV�FRPSDUHG�WR�WKH�XQLIRUP�GLVWDQFH�GHFD\�HODVWLFLWLHV�LQ�WKH�EDVHOLQH�VFHQDULRV��)LJ����VKRZV�WKDW�WKH�GLVWDQFH�GHFD\�HODVWLFLW\�LV�KLJKO\�HODVWLF�LQ�WKH�PRUH�UHPRWH�DUHDV�RI�WKH�FRXQWU\��VSHFLILFDOO\�LQ�WKH�UXUDO�SHQLQVXOD¶V�RI�=HHODQG�LQ�WKH�6RXWK�:HVW��DQG�WKH�UXUDO�DUHDV� LQ� WKH� QRUWK� RI� 1RRUG�+ROODQG� DQG� LQ� )ULHVODQG��2YHUDOO� WKH� UHJLRQDO� GHPDQG� IRU� XQLYHUVLW\�



��

HGXFDWLRQ�LV�HODVWLF��WKH�GLVWDQFH�GHFD\�HODVWLFLW\�LV�JUHDWHU�WKDQ�±��LQ�DEVROXWH�YDOXH�IRU����RXW�RI����UHJLRQV�� 7KH� FHQWUDO�HDVWHUQ� SDUW� RI� WKH� FRXQWU\� VKRZV� LQHODVWLF� GHPDQG� IRU� XQLYHUVLW\� HGXFDWLRQ�DFFRUGLQJ�WR�GLVWDQFH��7KUHH�RXW�RI�ILYH�RI�WKRVH�HODVWLFLWLHV�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR��7KH� DUHDV� ZLWK� LQHODVWLF� GHPDQG� DUH� ODUJHO\� UHODWLYHO\� UHPRWH� UXUDO� DUHDV�� DOWKRXJK� WKH\� FRPSULVHPHGLXP�VL]HG� FLWLHV� VXFK� DV� (QVFKHGH�� 1LMPHJHQ� DQG� $UQKHP�� EXW� PRVW� OLNHO\� WKH� DWWLWXGH� RI�SURVSHFWLYH�VWXGHQWV�DQG�WKH�UHODWLYHO\�JRRG�WUDQVSRUWDWLRQ�FRQQHFWLRQ�WR�WKH�5DQGVWDG�DUHD�JR�D�ORQJ�ZD\� LQ� H[SODLQLQJ� WKLV� SKHQRPHQRQ��0RUHRYHU�� RI� WKH� WKUHH� XQLYHUVLWLHV� ORFDWHG� LQ� WKLV� SDUW� RI� WKH�FRXQWU\��RQH�LV�D�WHFKQLFDO�XQLYHUVLW\�DQG�DQRWKHU�RQH�LV�WKH�DJULFXOWXUDO�XQLYHUVLW\��ZKLFK�PD\�DOVR�LQIOXHQFH�WKH�UHVXOWV��
,QVWLWXWLRQDO�SHUVSHFWLYH$SDUW� IURP� WKH� SUHYDLOLQJ� UHJLRQDO� GLIIHUHQFHV� GHVFULEHG� LQ� WKH� SUHFHGLQJ� VXEVHFWLRQ�� LQVWLWXWLRQDO�GLIIHUHQFHV�DUH�WKHUHIRUH�SRWHQWLDOO\�RI�LQWHUHVW�DV�ZHOO��3DUWLFXODUO\��WKH�H[WHQW�WR�ZKLFK�D�XQLYHUVLW\�VHUYHV� D� QDWLRQDO� RU� D� UHJLRQDO� PDUNHW� LV� UHOHYDQW� IRU� VHYHUDO� UHDVRQV�� )LUVW�� LW� WLHV� RQ� WR� WKH�JHRJUDSKLFDO�GHFHQWUDOLVDWLRQ�SROLF\�RI�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�SURSHOOHG�E\�WKH�'XWFK�QDWLRQDO�JRYHUQPHQW��VHH�)/25$;���������6HFRQG��LW�SURYLGHV�WKH�QHFHVVDU\�VSDWLDO�FRQWH[W�IRU�WKH�HYDOXDWLRQ�RI� SROLF\� PHDVXUHV� JHDUHG� WRZDUGV� WKH� IDFLOLWDWLRQ� RI� VWXGHQW� WUDYHO� �IUHH� WUDYHO� SHUPLWV��� 7KLUG��NQRZOHGJH�DERXW�WKH�FDWFKPHQW�DUHD�LV�UHOHYDQW�WR�XQLYHUVLW\�DGPLQLVWUDWRUV�IRU�PDUNHWLQJ�SXUSRVHV��

y 7DEOH���DQG�)LJ����DERXW�KHUH�{
7DEOH� �� WKHUHIRUH� SURYLGHV� WKH� UHVXOWV� IRU� WKH� SURGXFWLRQ�FRQVWUDLQHG� JUDYLW\� PRGHO� ZLWK�XQLYHUVLW\�VSHFLILF� GLVWDQFH� FRHIILFLHQWV� IRU� WKH� WKUHH� DOWHUQDWLYH� VSHFLILFDWLRQV�� )RU� HDVH� RI�LQWHUSUHWDWLRQ�� )LJ�� �� VKRZV� WKH� XQLYHUVLW\�VSHFLILF� GLVWDQFH� GHFD\� FRHIILFLHQWV� RI� 6SHFLILFDWLRQ� ,,,��7KH�PDLQ�LPSOLFDWLRQV�RI�WKH�HVWLPDWLRQ�UHVXOWV�UHPDLQ�XQDOWHUHG��WKH�VLJQ�DQG�WKH�PDJQLWXGH�RI�WKH�FRHIILFLHQWV�RI�PRVW�YDULDEOHV�DUH�E\�DQG�ODUJH�VLPLODU��DOWKRXJK�WKH�DEVROXWH�YDOXH�RI� WKH�FHQWUDOLW\�LQGH[�LV�VXEVWDQWLDOO\�VPDOOHU�LQ�6SHFLILFDWLRQ�,,,��7KH�TXDOLW\�LQGH[�IRU�WKH�WHDFKLQJ�SURJUDPPHV�LV�DJDLQ� QHJDWLYH� DQG� VLJQLILFDQW� IRU� WKH� FRPSRVLWH� LQGH[� RSHUDWLRQDOL]DWLRQ�� DQG� QHJDWLYH� EXW�LQVLJQLILFDQW� IRU� WKH� VWXGHQW�WHDFKHU� UDWLR� RSHUDWLRQDOL]DWLRQ�� ,Q� DGGLWLRQ� WR� WKH� DERYH�PHQWLRQHG�UHDVRQV� IRU� WKLV� UHVXOW� RQH�PD\� DOVR� VSHFXODWH� WKDW� SURVSHFWLYH� VWXGHQWV� DUH�PD\EH�QRW� VXIILFLHQWO\�DZDUH�RI�TXDOLW\�GLIIHUHQFHV�EHWZHHQ�WHDFKLQJ�SURJUDPPHV�� DQG�RU�WKHLU�H[SHFWDWLRQ�RI�WKH�UHWXUQV�WR�VFKRRO�TXDOLW\�PD\�EH�WKDW�LW�LV�QHJOLJLEO\�VPDOO�7KH�XQLYHUVLW\�VSHFLILF�GLVWDQFH�GHFD\�HODVWLFLW\�RI�WKH�GHPDQG�IRU�ILUVW�\HDU�XQLYHUVLW\�HGXFDWLRQ�LV�JUHDWHU�WKDQ�RQH�IRU�PRVW�XQLYHUVLWLHV��LPSO\LQJ�WKDW�JHQHUDOO\�WKH�GHPDQG�LV�HODVWLF�DQG�KHQFH�PRVW�XQLYHUVLWLHV� KDYH� D� UHJLRQDOO\� GHPDUFDWHG� FDWFKPHQW� DUHD�� ,W� LV� UHPDUNDEOH� WKDW� WKH� µUHJLRQDO�RULHQWDWLRQ¶� RI� VPDOO� LQVWLWXWLRQV�� VXFK� DV� 7LOEXUJ� 8QLYHUVLW\� �.8%�� DQG� (LQGKRYHQ�8QLYHUVLW\� RI�7HFKQRORJ\� �78(��� LV�QRW� DOO� WKDW�PXFK�GLIIHUHQW� IURP� ODUJH� LQVWLWXWLRQV�� VXFK�DV� WKH�8QLYHUVLW\�RI�
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$PVWHUGDP��8Y$��DQG�WKH�FHQWUDOO\�ORFDWHG�8QLYHUVLW\�RI�8WUHFKW��88���&RQWUDU\�WR�ZKDW�RQH�PD\�EH�LQFOLQHG�WR�EHOLHYH��LW�LV�QRW�WKH�XQLYHUVLW\�WKDW�LV�ORFDWHG�LQ�WKH�JHRJUDSKLFDO�PLGSRLQW�RI�WKH�FRXQWU\��WKH�8QLYHUVLW\�RI�8WUHFKW��88�� WKDW�KDV� WKH�PRVW�GLVWLQFW�QDWLRQDO�FDWFKPHQW�DUHD�� ,QVWHDG��VPDOOHU�VSHFLDOLVHG� XQLYHUVLWLHV�� LQ� SDUWLFXODU� :DJHQLQJHQ� $JULFXOWXUDO� 8QLYHUVLW\� DQG� 5HVHDUFK� &HQWUH��:85��� 'HOIW� 8QLYHUVLW\� RI� 7HFKQRORJ\� �78'��� DQG� 0DDVWULFKW� 8QLYHUVLW\� �80�� KDYH� QDWLRQDO�UHFUXLWPHQW�PDUNHWV��7KH�PDLQ�UHDVRQV�IRU�WKLV�SKHQRPHQRQ�DUH�WKH�VSHFLDOLVHG�QDWXUH�RI�WKH�WHDFKLQJ�SURJUDPPHV� LQ� :DJHQLQJHQ� DQG� 'HOIW�� DQG� WKH� XQLTXH� HGXFDWLRQDO� SKLORVRSK\� RI� 0DDVWULFKW�8QLYHUVLW\�WKDW�RIIVHWV�LWV�µQDWXUDO¶�UHJLRQDO�RULHQWDWLRQ JLYHQ�LWV�UHPRWH�ORFDWLRQ���

&21&/8',1*�5(0$5.68QLYHUVLW\� DFFHVVLELOLW\� LV� D� IXQGDPHQWDO� DVSHFW� RI� KLJKHU� HGXFDWLRQ� V\VWHPV� DQG� LW� PD\� LPSDFW�VWXGHQW� IORZV� RYHU� VSDFH��:H� XVH� D� VSDWLDO� LQWHUDFWLRQ�PRGHO� DOORZLQJ� IRU� WKH� GLVWLQFWLRQ� EHWZHHQ�VSDWLDO�DQG�QRQ�VSDWLDO�DVSHFWV�WR�DVVHVV�WKH�GHWHUPLQDQWV�RI�VWXGHQW�PRELOLW\�LQ�7KH�1HWKHUODQGV��LQ������� 7KH� HPSLULFDO� UHVXOWV� IRU� SURVSHFWLYH� XQLYHUVLW\� VWXGHQWV� VKRZ� WUDGH�RIIV� EHWZHHQ� WKH�FRQVWUDLQWV�LPSRVHG�E\�GLVWDQFH�DQG�WKH�DWWUDFWLRQ�RI�XQLYHUVLWLHV�DQG�UHJLRQV�ZKHUH�XQLYHUVLWLHV�DUH�ORFDWHG�$�NH\�ILQGLQJ�RI�RXU�VWXG\�LV�WKDW�WKH�FKRLFHV�RI�SURVSHFWLYH�XQLYHUVLW\�VWXGHQWV�DUH�PDLQO\�JXLGHG�E\� FRQVXPSWLRQ� PRWLYHV�� ZKLOH� LQYHVWPHQW� UHDVRQV� DUH� QRW� SUHGRPLQDQW�� EHFDXVH� WKH� TXDOLW\� RI�HGXFDWLRQDO�SURJUDPPHV�GRHV QRW�SOD\�D� VLJQLILFDQW� UROH� LQ� WKHLU�FKRLFH�EHKDYLRXUV��$JJORPHUDWLRQ�HFRQRPLHV�� LQ�HIIHFW� OHDGLQJ� WR�D� UHODWLYH�DEXQGDQFH�RI�VRFLR�FXOWXUDO�DQG� OHLVXUH�IDFLOLWLHV��DQG� WKH�VFRSH�RI� WKH�XQLYHUVLW\� LQ� WHUPV�RI�SURJUDP�GLYHUVLW\� H[HUW� D�SRVLWLYH� LQIOXHQFH�RQ� WKH�GHPDQG� IRU�HGXFDWLRQ�E\�SURVSHFWLYH�XQLYHUVLW\�HQWUDQWV��%RWK�GLVWDQFH�DQG�DSDUWPHQW�UHQW�GHWHU�WKH�JHRJUDSKLF�PRELOLW\�RI�VWXGHQWV��7KH�UHJLRQDO�GHPDQG�IRU�KLJKHU�HGXFDWLRQ�LV�JHQHUDOO\�LQHODVWLF�ZLWK�UHVSHFW�WR�GLVWDQFH��ZLWK�WKH�PRUH�UHPRWH�DUHDV�LQ�WKH�VRXWK�ZHVW�DQG�WKH�QRUWK�RI�WKH�FRXQWU\�KDYLQJ�WKH�KLJKHVW��DEVROXWH��YDOXH�RI�WKH�HODVWLFLW\��,QHODVWLF�GHPDQG�RFFXUV�LQ�WKH�FHQWUDO�HDVWHUQ�SDUW�RI�WKH�FRXQWU\��DOWKRXJK� WKLV� HIIHFW� PD\� EH� SDUWO\� GXH� WR� WKH� VSHFLDOLVHG� QDWXUH� RI� VRPH� RI� WKH� XQLYHUVLWLHV��VSHFLILFDOO\�7ZHQWH�DQG�:DJHQLQJHQ��ORFDWHG�LQ�WKDW�SDUW�RI�WKH�FRXQWU\��7KH�UHOHYDQFH�RI�WKH�ODWWHU�DOVR� EHFRPHV� DSSDUHQW� LQ� WKH� DQDO\VLV� DOORZLQJ� IRU� KHWHURJHQHRXV� GLVWDQFH� GHFD\� HODVWLFLWLHV� IRU�GLIIHUHQW� XQLYHUVLWLHV�� 6RPH�RI� WKH�PRUH� VSHFLDOLVHG� XQLYHUVLWLHV�� HLWKHU� LQ� HGXFDWLRQDO� SURJUDPPHV��WKH� WHFKQLFDO� XQLYHUVLW\� LQ�'HOIW� DQG� WKH� DJULFXOWXUDO� XQLYHUVLW\� LQ�:DJHQLQJHQ�� RU� LQ� HGXFDWLRQDO�SKLORVRSK\� �0DDVWULFKW���KDYH�D�QDWLRQDO� UHFUXLWPHQW�PDUNHW��ZKHUHDV� WKH�RWKHUV� LQVWLWXWLRQV�KDYH�D�PRUH�UHJLRQDO�RULHQWDWLRQ�7KH� HPSLULFDO� UHVXOWV� LQGLFDWH� WKDW�� LQ� JHQHUDO�� WKHUH� LV� QR� QHHG� WR� IRU�'XWFK� KLJKHU� HGXFDWLRQ�SROLF\�WR�IRFXV�RQ�H[WHQGLQJ�WKH�JHRJUDSKLFDO�GHFHQWUDOLVDWLRQ�RI�WKH�XQLYHUVLW\�V\VWHP��,QVWHDG��RQH�PD\�VSHFXODWH� WKDW� WKHUH�PD\�EH�VRPH�PHULW� WR�JHRJUDSKLFDO�FRQFHQWUDWLRQ�RI�VRPH�RI� WKH� WHDFKLQJSURJUDPPHV�� $OWKRXJK� WKH� UHJLRQ�VSHFLILF� GLVWDQFH� GHFD\� HODVWLFLW\� LV� JHQHUDOO\� JUHDWHU� WKDQ� RQH��
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VSHFLDOLVHG� LQVWLWXWLRQV�DUH�DEOH� WR�GUDZ�VWXGHQWV�IURP�IXUWKHU�DZD\��6SHFLILF�DWWHQWLRQ� LV��KRZHYHU��ZDUUDQWHG�IRU�UHODWLYHO\�UHPRWH�DUHDV�LQ�)ULHVODQG��=HHODQG��DQG�WKH�QRUWKHUQ�SDUW�RI�1RUWK �+ROODQG��ZKHUH�WKH�HIIHFW�RI�GLVWDQFH�RI�WKH�UHJLRQDO�GHPDQG�IRU�XQLYHUVLW\�HGXFDWLRQ�LV�WKH�PRVW�SURQRXQFHG��7KLV� LV� UHOHYDQW�IRU�QDWLRQDO�KLJKHU�HGXFDWLRQ�SROLF\�DV�ZHOO�DV�IRU�XQLYHUVLW\�DGPLQLVWUDWRUV�� ,Q�WKH�FRQWH[W�RI�WKH�IRUPHU��HIILFLHQF\�DQG�HTXLW\�FRQVLGHUDWLRQV�PD\�FDOO�IRU�D�VSHFLILF�SROLF\�WDUJHWHG�DW�LQFUHDVLQJ� WKH� VWXGHQW� IORZV�RULJLQDWLQJ� IURP� UHODWLYHO\� UHPRWH� DUHDV��$W� WKH� VDPH� WLPH�� XQLYHUVLW\�DGPLQLVWUDWRUV�PD\� WDNH� DGYDQWDJH� RI� WKH� IDFW� WKDW�PDUNHWLQJ� HIIRUWV� GLUHFWHG� VSHFLILFDOO\� DW� WKRVH�DUHDV�LV�OLNHO\�WR�EH�DWWUDFWLYH�EHFDXVH�WKH�SRWHQWLDO�IRU�LQFUHDVLQJ�GHPDQG�LV�UHODWLYHO\ KLJK�LQ�WKHVH�DUHDV�� )LQDOO\�� WKH� HPSLULFDO� UHVXOWV� LPSO\� WKDW� SROLF\�PHDVXUHV� JHDUHG� WRZDUGV� DQ� LQFUHDVH� LQ� WKH�GHPDQG�IRU�KLJKHU�HGXFDWLRQ�VKRXOG�QRW�SULPDULO\�IRFXV�RQ�JHRJUDSKLFDOO\�H[WHQGLQJ�WKH�RSSRUWXQLWLHV�IRU�HGXFDWLRQ� �SHUKDSV�ZLWK� WKH�H[FHSWLRQ�RI� WKH�DERYHPHQWLRQHG�DUHDV���EXW� UDWKHU�DW� ORZHULQJ� WKHEXUGHQ�RI� UHQWDO� FRVW�� ,Q�SDUWLFXODU��FKDQJHV� LQ� WD[DWLRQ� ODZV� IRFXVVLQJ�RQ� WD[�EUHDNV� IRU� WD[SD\HUV�SURYLGLQJ�VWXGHQW�ERDUGLQJ�PD\�EH�H[SHFWHG�WR�EH�KLJKO\�HIIHFWLYH���2XU�UHVHDUFK�FDQ�REYLRXVO\�EH�H[WHQGHG�LQ�YDULRXV�ZD\V��,W�ZRXOG�EH�SDUWLFXODUO\�XVHIXO�WR�EH�DEOH�WR� LQFRUSRUDWH� LQIRUPDWLRQ� RQ� FRPPXWLQJ� YHUVXV�PLJUDWLRQ� RI� VWXGHQWV�� WR� LQFOXGH� WKH� SURIHVVLRQDO�VHFWRU� RI� KLJKHU� HGXFDWLRQ�� WR� IXUWKHU� LQYHVWLJDWH� WKH�PHDVXUHPHQW� DQG� UHOHYDQFH� RI� WKH� TXDOLW\� RI�HGXFDWLRQDO�SURJUDPPHV��DQG�WR�IRFXV�RQ�WKH�LPSDFW�RI�VXSSO\�FRQVWUDLQWV��7KHUH�LV�D�QHHG�IRU�VXFK�UHVHDUFK�ZLWK�UHVSHFW�WR�7KH�1HWKHUODQGV��EXW�DOVR�DQ�LQWHUQDWLRQDO�FRPSDUDWLYH�VWXG\�ZRXOG�SURYLGH�XVHIXO� LQVLJKWV� LQ� DQ� HUD�ZKHUH� WKH�%RORJQD� WUHDW\�VLJQDOV� WKDW�QDWLRQDO�JRYHUQPHQWV� LQ�(XURSH�DUH�DLPLQJ�IRU�DQ� LQWHQVLILHG� LQWHJUDWLRQ�DPRQJ�WKH�QDWLRQDO�V\VWHPV�RI�KLJKHU�HGXFDWLRQ��)LQDOO\�� WKHUH�DUH� REYLRXV� OLPLWV� WR� ZKDW� FDQ� EH� DFKLHYHG� XVLQJ� DJJUHJDWH VSDWLDO� GDWD�� )XWXUH� UHVHDUFK� JHDUHG�WRZDUGV�LQYHVWLJDWLQJ�SURVSHFWLYH�VWXGHQWV¶�FKRLFH�EHKDYLRXUV�XVLQJ�LQGLYLGXDO JHRUHIHUHQFHG�GDWD�LV�OLNHO\�WR�OHDG�WR�PRUH�GHWDLOHG�NQRZOHGJH�ZLWK�FOHDU�SROLF\�UHOHYDQFH�
$FNQRZOHGJHPHQWV ± 7KH�ILUVW�DXWKRU�JUDWHIXOO\�DFNQRZOHGJHV�ILQDQFLDO�VXSSRUW�E\�WKH�3RUWXJXHVH�)RXQGDWLRQ�IRU�6FLHQFH�DQG�7HFKQRORJ\��)&7��DQG�WKH�8QLYHUVLW\�RI�0LQKR��:H�ZRXOG�OLNH�WR�WKDQN�(ULN�:LMQHQ�RI�WKH�,QIRUPDWLH�%HKHHU�*URXS�IRU�KLV�HIIRUWV�WR�H[SODLQ�WKH�GDWD��DQG�WKH�SDUWLFLSDQWV�RI�WKH� ��QG� &RQIHUHQFH� RI� WKH� (XURSHDQ� 5HJLRQDO� 6FLHQFH� $VVRFLDWLRQ�� LQ� 'RUWPXQG�� *HUPDQ\�� IRU�KHOSIXO�FRPPHQWV�RQ�DQ�HDUOLHU�YHUVLRQ�

127(6
� 1RWH� WKDW� WKH�QXPEHU�RI� VWXGHQWV� LV� DQ� LPSRUWDQW�GHWHUPLQDQW�RI�XQLYHUVLW\� IXQGLQJ�SURYLGHG�E\� WKH�QDWLRQDO�JRYHUQPHQW��7KH�JRYHUQPHQW�DOORFDWHV�����RI�WKH�WHDFKLQJ�EXGJHW�DFURVV�XQLYHUVLWLHV�DV�D�IL[HG�OXPS�VXP�SHU�VWXG\� SURJUDPPH�� EXW� WKH� QXPEHU� RI� VWXGHQWV� JUDGXDWLQJ� LQ� D� JLYHQ� \HDU� GHWHUPLQHV� ���� DQG� WKH� QXPEHU� RI�ILUVW�\HDU�VWXGHQWV�����RI�WKH�WHDFKLQJ�EXGJHW��&$1721 DQG�-21*%/2('��������S�������+HQFH������RI�WKH�WRWDO�EXGJHW�IRU�WHDFKLQJ�GHSHQGV�RQ�WKH�QXPEHU�RI�HQWUDQWV�DQG�RQ�VWXGHQWV¶�SHUIRUPDQFH�
� 7KLV� ³GRXEOH´� IRFXV� VHHPV� WKH� PRUH� UHDVRQDEOH� VLQFH� 7KH� 1HWKHUODQGV� LV� D� VPDOO�VFDOH� FRXQWU\� ZLWK� ���XQLYHUVLWLHV� LQ� DQ� DUHD� RI� RQO\� ������� NP��� 7KLV� LPSOLHV� WKDW� HDFK� ���î���� NP� JULG� KDUERXUV� RQ� DYHUDJH�DSSUR[LPDWHO\� WKUHH� XQLYHUVLWLHV�� 7KH� ORQJHVW� SRVVLEOH� WUDYHO� GLVWDQFH� EHWZHHQ� D�PXQLFLSDOLW\� DQG� WKH� QHDUHVW�XQLYHUVLW\� LV�RQO\� VOLJKWO\�RYHU�����NP��6LQFH�SXEOLF� WUDQVSRUW� LV� LQ�HIIHFW�JUDWLV�� VWXGHQWV�FDQ�FRQWLQXH� WR� OLYH�ZLWK�WKHLU�SDUHQWV�DQG�HDVLO\�FRPPXWH�WR�WKH�XQLYHUVLW\�RQ�D�GDLO\�EDVLV�
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� 5HODWHG� VWXGLHV�ZLWK� D� VRPHZKDW� GLIIHUHQW� RXWORRN� LQFOXGH� JHRJUDSKLFDO� VWXGLHV� VXFK� DV�+2$5(� ������ DQG�%$7(< HW�DO����������DQG�D�VRFLRORJLFDO�VWXG\�E\�$%%277 DQG�6&+0,' ��������
� %HFDXVH�0&&$11 DQG�6+(33$5' �����E��LV�VWLOO�YHU\�PXFK�ZRUN LQ�SURJUHVV��ZH�KDYH�QRW�\HW�LQFOXGHG�WKLV�VWXG\�LQ�7DEOH��$�
� 6LPLODUO\��8//,6� DQG .12:/(6� ������ LQYHVWLJDWH� LQWUDVWDWH�PLJUDWLRQ�RI�:DVKLQJWRQ� FROOHJH� IUHVKPHQ��7KH�SDSHU� IRFXVHV�RQ�GHWHUPLQLQJ� WKH�DSSURSULDWHQHVV�DQG�SUHGLFWLYH�DELOLW\�RI� WKH�JUDYLW\� W\SH�PRGHO��:H�GR�QRW�LQFOXGH�WKLV�VWXG\�LQ�7DEOH��%��EHFDXVH�WKH�RXWORRN�LV�PHWKRGRORJLFDO��UDWKHU�WKDQ�VXEVWDQWLYH�
� 7KH�FHQWUDOLW\�LQGH[�JLYHQ�LQ�HTXDWLRQ����� LQFOXGHV�WKH�FDVHV�ZKHUH�P  �M�� LPSO\LQJ�WKH�XVH�RI�D�PHDVXUH�IRU�LQWUD]RQDO�GLVWDQFH��7KLV�GRHV�REYLRXVO\�LQWURGXFH�D�FHUWDLQ�GHJUHH�RI�DUELWUDULQHVV��EHFDXVH�LQWUD]RQDO�GLVWDQFHV�GHSHQG�RQ�WKH�VL]H�RI�WKH�DGPLQLVWUDWLYHO\�GHOLQHDWHG�UHJLRQV��:H�KDYH�H[SHULPHQWHG�ZLWK�YDULRXV�GHILQLWLRQV�RI�WKH�LQWUD]RQDO�GLVWDQFH�PHDVXUH��DQG�HYHQWXDOO\�FKRVHWR�NHHS�LW�FRQVWDQW�DFURVV�XQLYHUVLW\�UHJLRQV�DW�WKH�OHYHO�RI�WKH� DYHUDJH�PLQLPXP�GLVWDQFH� RI� HDFK�UHJLRQ� WR� LWV� FORVHVW� QHLJKERXU DFURVV DOO�&2523� UHJLRQV��$OWHUQDWLYH�GHILQLWLRQV�RI�WKH�FHQWUDOLW\�LQGH[�GR�QRW�KDYH�D�VWURQJ�LQIOXHQFH�RQ�WKH�HPSLULFDO�UHVXOWV��
� :H�REVHUYH� LQ�SDVVLQJ� WKDW�VRPH�VWXGHQWV�PD\�DFWXDOO\�DOVR� LQFXU�QRQ�SHFXQLDU\�EHQHILWV�EDVHG�RQ�GLVWDQFH��)RU�LQVWDQFH��VRPH�VWXGHQWV�PD\�ZDQW�WR�UHORFDWH�IDU�IURP�WKH�SDUHQWDO�KRPH�LQ�RUGHU�WR�EH�DEOH�WR�FXW�H[LVWLQJ�VRFLDO�DQG�IDPLO\�WLHV�
� 7KH\�UHSRUW�D�FRUUHODWLRQ�RI������ZLWK�WUDYHO�WLPH�PHDVXUHG�E\�PHDQV�RI�URXWH�SODQQHUV��DQG������ZLWK�UHSRUWHG�WUDYHO�WLPHV�
� :H�DFWXDOO\�FDOLEUDWHG�WKH�PRGHOV�XVLQJ�YDULRXV�DOWHUQDWLYH�GHILQLWLRQV�IRU�LQWUD]RQDO�GLVWDQFHV���D��WKH�IRUPXOD�JLYHQ�LQ�WKH�PDLQ�WH[W��ZKLFK�ERLOV�GRZQWR� S����� LL VG � ���E��D�VLPLODU�IRUPXOD�EDVHG�RQ�VOLJKWO\�GLIIHUHQW�DVVXPSWLRQV�VXJJHVWHG�E\�5,&+ �������S����� LL VG � ��DQG� UHDO�ZRUOG�PHDVXUHV� VXFK� DV� �F�� KDOI� WKH�PLQLPXP�GLVWDQFH� WR� WKH�FORVHVW� UHJLRQ�DQG� �G��KDOI� WKH�DYHUDJH�GLVWDQFH�WR�DOO�FRQWLJXRXV�UHJLRQV��7KH�PDLQ�UHVXOWV�UHSRUWHG�LQ�WKH�VHTXHO�DUH��KRZHYHU��QRW�LQIOXHQFHG�E\�WKHVH�GLIIHUHQW�PHDVXUHV�IRU�LQWUD]RQDO�GLVWDQFHV�
�� )RU�HDFK�XQLYHUVLW\��D�OLPLWHG�QXPEHU�RI�VWXG\�SURJUDPPHV�LV�HYDOXDWHG��DV�D�UXOH�WKRVH�ZLWK�PDQ\�VWXGHQWV��)RU�HDFK�XQLYHUVLW\�DQG�DWWULEXWH�ZH�FRPSXWH�WKH�DYHUDJH�VFRUH�RYHU�WKH�GLIIHUHQW�VWXG\�SURJUDPPHV��ZHLJKWHG�E\� WKH� QXPEHU� RI� VWXGHQWV� LQ� WKDW� VSHFLILF� SURJUDPPH� DV� WR� WKH� WRWDO� QXPEHU� RI� VWXGHQWV� RI� WKH� SURJUDPPHV�HYDOXDWHG� DW� D� VSHFLILF� XQLYHUVLW\�� 7KH� TXDOLW\� LQGH[� LV� VWULFWO\� SRVLWLYH�� ZKLFK� HQDEOHV� XV� WR� XVH� LW� LQ� WKH�ORJDULWKPLF�VSHFLILFDWLRQ��DQG�YDULHV�EHWZHHQ�����DQG�����SHU�DWWULEXWH��VHH�3257(/$��������IRU�PRUH�GHWDLOV�
�� 7KLV�YDOLGLW\�FKHFN�LV�DGRSWHG�IURP�&+(&&+, DQG�-$33(//, ��������ZKR�DSSO\�D�VLPLODU�SURFHGXUH�
�� 7KLV� ILQGLQJ� LV� UREXVW� DFURVV� YDULRXV� RSHUDWLRQDO� GHILQLWLRQV� RI� WKH� FRPSRVLWH� TXDOLW\� LQGH[�� )RU� LQVWDQFH��XVLQJ�WKH�PHDQ�YDOXH�RYHU�DOO�DWWULEXWHV�LQVWHDG�RI�WKH�FRPSRVLWH�LQGH[�LQ�����DOVR�UHVXOWV�LQ�D�QHJDWLYH�HIIHFW�RI�TXDOLW\��ZLWK�WKH�VLJQV�DQG�PDJQLWXGHV�RI�WKH�RWKHU�YDULDEOHV�QRW�EHLQJ�DIIHFWHG�
�� 1RWH�WKDW�WKH�TXDOLW\�LQGH[�UHYHDOV�WKH�HYDOXDWLRQ�RI�FXUUHQW�VWXGHQWV�UDWKHU�WKDQ�SURVSHFWLYH�VWXGHQWV��VHH�WKH�VXEVHFWLRQ�RQ�GDWD�VRXUFHV�DQG�YDULDEOH�GHVFULSWLRQ�
�� 0DDVWULFKW� 8QLYHUVLW\� LV� NQRZQ� IRU� LWV� 3UREOHP�2ULHQWHG�(GXFDWLRQ� �3*2�� 3UREOHHP�*HVWXXUG�2QGHUZLMV���3*2¶V�PDLQ�IHDWXUH�LV�WKDW�VWXGHQWV�ZRUN�RQ�DVVLJQPHQWV�DQG�GLVFXVV�WKH�PDWHULDOV�LQ�VPDOO�JURXSV�XQGHU�FORVH�VXSHUYLVLRQ�RI�D�WXWRU�
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5()(5(1&(6$%%277�:��)��DQG�6&+0,'�&��)���������8QLYHUVLW\�SUHVWLJH�DQG�ILUVW�WLPH�XQGHUJUDGXDWH�PLJUDWLRQ�LQ�WKH�8QLWHG�6WDWHV��6RFLRORJ\�RI�(GXFDWLRQ ����������±���%$5</$� -5� (�� $�� DQG '277(5:(,&+�'�� ������� 6WXGHQW�PLJUDWLRQ�� GR� VLJQLILFDQW� IDFWRUV� YDU\� E\�UHJLRQ"�(GXF��(FRQ� ���������±���%$7(< 3�� :�� -��� %52:1 3�� -�� %�� DQG� &259(5� 0� ������� 3DUWLFLSDWLRQ� LQ� KLJKHU� HGXFDWLRQ�� D�JHRGHPRJUDSKLF�SHUVSHFWLYH�RQ�WKH�SRWHQWLDO�IRU�IXUWKHU�H[SDQVLRQ�RI�VWXGHQW�QXPEHUV��-RXUQDO�RI�*HRJUDSKLFDO�6\VWHPV ������±����%5(:(5� '�� -��� (,'(� (�� 5�� DQG (+5(1%(5*�� 5�� *� ������� 'RHV� LW� SD\� WR� DWWHQG� DQ� HOLWH� SULYDWH�FROOHJH"�&URVV�FRKRUW�HYLGHQFH�RQ�WKH�HIIHFWV�RI�FROOHJH�W\SH�RQ�HDUQLQJV��-��+XPDQ 5HV� ����������±���&$1721 (��DQG�'(� -21*�)� �������7KH�GHPDQG�IRU�KLJKHU�HGXFDWLRQ� LQ� WKH�1HWKHUODQGV�����������&3%�'LVFXVVLRQ�3DSHU�����1HWKHUODQGV�%XUHDX�IRU�(FRQRPLF�3ROLF\�$QDO\VLV��7KH�+DJXH�&$1721 (��DQG� -21*%/2('�%� �������7KH�'XWFK�KLJKHU�HGXFDWLRQ�V\VWHP�� LQ�&(175$$/�%85($8�9225� '(� 67$7,67,(. �&%6�� DQG� &(17(5� )25�+,*+(5�('8&$7,21� 32/,&<� 678',(6 �&+(36���(GV��+LJKHU�(GXFDWLRQ�5HIRUP��*HWWLQJ�WKH�,QFHQWLYHV�5LJKW ��SS����±����KWWS���ZZZ�XWZHQWH�QO��FKHSV�&%6������D��6WDW/LQH��6WDWLVWLFV�1HWKHUODQGV��KWWS���VWDWOLQH�FEV�QO�&%6� �����E��%HYRONLQJ� GHU�*HPHHQWHQ� YDQ�1HGHUODQG� RS� �� -DQXDUL� ����� 6WDWLVWLFV�1HWKHUODQGV��9RRUEXUJ�+HHUOHQ�&%6� �����F�� -DDUERHN� :RQHQ� ������ )HLWHQ� HQ� &LMIHUV� RYHU� KHW� :RQHQ� LQ� 1HGHUODQG� .OXZHU��9RRUEXUJ�&+(&&+, '��DQG�-$33(//, 7���������6FKRRO�FKRLFH�DQG�TXDOLW\��XQSXEOLVKHG�SDSHU��KWWS���ZZZ�GLVH��XQLVD�LW�$,(/�FKHFFKLBMDSSHOOL�SGI�'(6-$5',16 6��/���'81'$5�+� DQG�+(1'(/�'��'� �������0RGHOLQJ�WKH�FROOHJH�DSSOLFDWLRQ�GHFLVLRQ�SURFHVV�LQ�D�ODQG�JUDQW�XQLYHUVLW\��(FRQ��(GXF��5HY� ����������±���(/6(9,(5 ��������(OVHYLHU�6SHFLDO ��'H�%HVWH�6WXGLHV ��(OVHYLHU��$PVWHUGDP�(8523($1�&200,66,21 ��������.H\�'DWD�RQ�(GXFDWLRQ�LQ�(XURSH��� ��2IILFH�RI�2IILFLDO�3XEOLFDWLRQV�RI�WKH�(XURSHDQ�&RPPXQLWLHV��/X[HPERXUJ�)/25$; 5�� -�� *��0�� �������'H� UHJLRQDDO�HFRQRPLVFKH� EHWHNHQLV YDQ� GH� XQLYHUVLWHLW��*HRJUDILVFK�7LMGVFKULIW ;;,��������±���)/25$; 5�� -��*��0�� ������� 7KH�8QLYHUVLW\�� $�5HJLRQDO�%RRVWHU"�(FRQRPLF� ,PSDFWV� RI�$FDGHPLF�.QRZOHGJH�,QIUDVWUXFWXUH ��$VKJDWH��$OGHUVKRW�)/25$; 5��-��*��0��DQG�1,-.$03�3� �������0LVVSHFLILFDWLRQ LQ�OLQHDU�VSDWLDO�UHJUHVVLRQ�PRGHOV��LQ�.(03)�/(21$5' .�� �(G� (QF\FORSHGLD� RI� 6RFLDO� 0HDVXUHPHQW �� $FDGHPLF� 3UHVV�� 6DQ� 'LHJR��IRUWKFRPLQJ��
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)/25$; 5��-��*��0���+$//�3���7,7+(5,'*(�+��DQG�:,.+$//�0� �������$�FRPSDUDWLYH�DQDO\VLV�RI�WKH�JHRJUDSK\�RI�VWXGHQW�UHFUXLWPHQW�DQG�ODERU�PDUNHW�HQWU\��LQ�7g5149,67 *��DQG�6g5/,1 6���(GV��7KH� :HDOWK� RI� .QRZOHGJH�� 8QLYHUVLWLHV� DQG� WKH� 1HZ� (FRQRP\� 0,7� 3UHVV�� &DPEULGJH��IRUWKFRPLQJ��)27+(5,1*+$0 $�� 6�� DQG� 2¶.(//< 0�� (�� ������� 6SDWLDO� ,QWHUDFWLRQ�0RGHOV�� )RUPXODWLRQV� DQG�$SSOLFDWLRQV��.OXZHU�$FDGHPLF�3XEOLVKHUV��'RUGUHFKW�)27+(5,1*+$0 $��6���1$.$<$�7���<$12�.���23(16+$:�6��DQG�,6+,.$:$ <���������+LHUDUFKLFDO�GHVWLQDWLRQ�FKRLFH�DQG�VSDWLDO�LQWHUDFWLRQ�PRGHOLQJ��D�VLPXODWLRQ�H[SHULPHQW��(QYLURQ��3ODQQLQJ�$����������±���*+$7$. 6���/(9,1(�3��DQG�35,&( 6��:���������0LJUDWLRQ�WKHRULHV�DQG�HYLGHQFH��DQ�DVVHVVPHQW�� -��(FRQ��6XUYH\V ����������±���*5((1:22' 0��-���������5HVHDUFK�RQ�LQWHUQDO�PLJUDWLRQ�LQ�WKH�8QLWHG�6WDWHV��D�VXUYH\��-��(FRQ��/LW�����������±����+2$5( $���������%LDV�LQ�XQLYHUVLW\�HQUROPHQWV��D�UHJLRQDO�DQDO\VLV��5HJ��6WXG� �������±���+8,-60$1 5���./2(. 7���.2''( '��$��DQG�5,7=(1 -��0��0���������$Q�HPSLULFDO�DQDO\VLV�RI�FROOHJH�HQUROOPHQW�LQ�WKH�1HWKHUODQGV��'H�(FRQRPLVW �����������±���,%*���������$DQPHOGLQJHQ��,QIRUPDWLH�%HKHHU�*URHS��*URQLQJHQ��QRW�SXEOLFO\�DYDLODEOH��,6+,.$:$ <�� ������� $Q� HPSLULFDO� VWXG\� RI� WKH� FRPSHWLQJ� GHVWLQDWLRQV� PRGHO� XVLQJ� -DSDQHVH�LQWHUDFWLRQ�GDWD��(QYLURQ��3ODQQLQJ�$ ������������±���.-(//675g0 &��DQG�5(*1e5 +�� �������'RHV�GLVWDQFH� WR� D XQLYHUVLW\� DIIHFW� HQUROOPHQW�GHFLVLRQV"�(YLGHQFH� IURP� GDWD� RQ� WKUHH� FRKRUWV� RI� 6ZHGHV�� :RUNLQJ� SDSHU� ������ ,QVWLWXWH� IRU� 6RFLDO�5HVHDUFK��6WRFNKROP�8QLYHUVLW\��6WRFNKROP�.2''( '��$��DQG�5,7=(1 -��0��0���������'LUHFW�DQG�LQGLUHFW�HIIHFWV�RI�SDUHQWDO�HGXFDWLRQ�OHYHO�RQ�WKH�GHPDQG�IRU�KLJKHU�HGXFDWLRQ��-��+XPDQ�5HV� ����������±���.<81* :�� ������� ,Q�PLJUDWLRQ� RI� FROOHJH� VWXGHQWV� WR� WKH� VWDWH� RI� 1HZ�<RUN�� -RXUQDO� RI� +LJKHU�(GXFDWLRQ ����������±���0&&$11 3��DQG�6+(33$5' 6���������3XEOLF�LQYHVWPHQW�DQG�UHJLRQDO�ODERXU�PDUNHWV��WKH�UROH�RI�8.�KLJKHU� HGXFDWLRQ�� LQ� )(/6(167(,1�'���0&48$,'�5���0&&$11� 3�� DQG 6+()(5�'�� �(GV��3XEOLF�,QYHVWPHQW�DQG�5HJLRQDO�(FRQRPLF�'HYHORSPHQW��(VVD\V�LQ�+RQRXU�RI�0RVV�0DGGHQ ��SS�����±����(GZDUG�(OJDU��&KHOWHQKDP�0&&$11 3��DQG�6+(33$5' 6�������D��+XPDQ�FDSLWDO��KLJKHU�HGXFDWLRQ�DQG�JUDGXDWH�PLJUDWLRQ��DQ�DQDO\VLV�RI�6FRWWLVK�DQG�:HOVK�VWXGHQWV��XQSXEOLVKHG�SDSHU�0&&$11 3�� DQG� 6+(33$5' 6�� �����E�� $Q� DQDO\VLV� RI� WKH� JHQGHU� GHWHUPLQDQWV� RI� 8.� JUDGXDWH�PLJUDWLRQ� EHKDYLRXU�� SDSHU� SUHVHQWHG� DW� WKH ��QG� &RQJUHVV� RI� WKH� (XURSHDQ�5HJLRQDO� 6FLHQFH�$VVRFLDWLRQ��'RUWPXQG�0&+8*+ 5��DQG�025*$1�-��1���������7KH�GHWHUPLQDQWV�RI�LQWHUVWDWH�VWXGHQW�PLJUDWLRQ��D�SODFH�WR�SODFH�DQDO\VLV��(FRQ��(GXF��5HY�� ���������±���
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0,;21 -5 )��*�������D��)DFWRUV�DIIHFWLQJ�FROOHJH�VWXGHQW�PLJUDWLRQ�DFURVV�VWDWHV�� ,QW��-��0DQSRZHU���������±���0,;21 -5 )��*�������E��$�3XEOLF�FKRLFH�QRWH�RQ�FROOHJH�VWXGHQW�PLJUDWLRQ�� ,QW��-��0DQSRZHU ���������±��0,;21 -5 )�� *�� DQG� +6,1* <�� �����D�� &ROOHJH� VWXGHQW� PLJUDWLRQ� DQG� KXPDQ� FDSLWDO� WKHRU\�� D�UHVHDUFK�QRWH��(GXF��(FRQ� ��������±���0,;21 -5 )�� *�� DQG� +6,1* <�� �����E�� 7KH� GHWHUPLQDQWV� RI� RXW�RI�VWDWH� HQUROOPHQWV� LQ� KLJKHU�HGXFDWLRQ��D�WRELW�DQDO\VLV��(FRQ��(GXF��5HY������������±���212 +���������0LJUDWLRQ�SDWWHUQV�DPRQJ�-DSDQHVH XQLYHUVLW\�VWXGHQWV��SDSHU�SUHVHQWHG�DW�WKH�&HQWHU�IRU� (FRQRPLF� 3ROLF\� 5HVHDUFK� &RQIHUHQFH� RI� WKH� (XURSHDQ� 1HWZRUN� RQ� -DSDQHVH� (FRQRP\��2[IRUG�2267(5%((. +�� DQG�:(%%,1. '�� ������� (QUROPHQW� LQ� KLJKHU� HGXFDWLRQ� LQ� 7KH� 1HWKHUODQGV�� 'H�(FRQRPLVW �����������±���25'29(16.< -��)�� �������(IIHFWV�RI� LQVWLWXWLRQDO� DWWULEXWHV�RQ�HQUROOPHQW�FKRLFH�� LPSOLFDWLRQV� IRU�SRVWVHFRQGDU\�YRFDWLRQDO�HGXFDWLRQ"��(FRQ��(GXF��5HY� ����������±���3257(/$ 0���������0HDVXULQJ�VNLOO��D�PXOWL�GLPHQVLRQDO�LQGH[��(FRQ��/HWWHUV ���������±���5,&+ '��&�� �������3RWHQWLDO�0RGHOV� LQ�+XPDQ�*HRJUDSK\��&$702*�&RQFHSWV�DQG� WHFKQLTXHV� LQ�PRGHUQ�JHRJUDSK\�����*HR$EVWUDFWV��8QLYHUVLW\�RI�(DVW�$QJOLD��1RUZLFK�5,(79(/' 3��DQG�%58,160$ )���������,V�7UDQVSRUW�,QIUDVWUXFWXUH�(IIHFWLYH"�7UDQVSRUW�,QIUDV WUXFWXUH�DQG�$FFHVVLELOLW\��,PSDFWV�RQ�WKH�6SDFH�(FRQRP\ ��6SULQJHU�9HUODJ��+HLGHOEHUJ�5,(79(/' 3���=:$57�%���9$1�:((�%��DQG�9$1�'(1�+2251 7���������2Q�WKH�UHODWLRQVKLS�EHWZHHQ�WUDYHO� WLPH� DQG� WUDYHO� GLVWDQFH� RI� FRPPXWHUV�� UHSRUWHG� YHUVXV� QHWZRUN� WUDYHO� GDWD� LQ� WKH�1HWKHUODQGV��$QQ��5HJ��6FL� ����������±���6&3� �������5HSRUW� RQ�<RXWK� ���� �� 6RFLDO� DQG�&XOWXUDO�3ODQQLQJ�2IILFH��KWWS��ZZZ�VFS�QO�ERHNHQ��WLWHOV��������XN�6XPPDU\�KWP�78&.0$1 +��3���������'HWHUPLQDQWV�RI�FROOHJH�VWXGHQW�PLJUDWLRQ��6RXWKHUQ�(FRQ� -� ����������±��8//,6 -�� -�� DQG� .12:/(6 3�� /�� �������$� VWXG\�RI� WKH� LQWUDVWDWH�PLJUDWLRQ� RI�:DVKLQJWRQ� FROOHJH�IUHVKPHQ��D�IXUWKHU�WHVW�RI�WKH�JUDYLW\�PRGHO��$QQ��5HJ��6FL� ���������±����9618� �������� )HLWHQ� HQ� &LMIHUV�� 9HUHQLJLQJ� YDQ� 6DPHQZHUNHQGH 1HGHUODQGVH� 8QLYHUVLWHLWHQ��KWWS���ZZZ�YVQX�QO��:,.+$// 0���������8QLYHUVLWHWHQ�RFK�.RPSHWHQV �/DQGVNDSHW��(IIHNWHU�DY�GHQ�+|JUH�8WELOGQLQJHQV�7LOOYl[W�RFK�5HJLRQDOD�6SULGQLQJ�L�6YHULJH ��6WRFNKROP��6ZHGLVK�,QVWLWXWH�IRU�6WXGLHV�LQ�(GXFDWLRQ�DQG�5HVHDUFK��6,67(5��
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7DEOH��$���$QQRWDWHG�RYHUYLHZ�RI�VWXGLHV�RQ�WKH�GHPDQG�IRU�KLJKHU�HGXFDWLRQ�XVLQJ�LQGLYLGXDO�GDWD�6WXG\ <HDU�GDWD 8QLW�RI�DQDO\VLV 'HSHQGHQW�YDULDEOH 5HVXOWV25'29(16.< ������ ���� +LJK�VFKRRO�VWXGHQWV��86 &KRLFH�SRVW�VHFRQGDU\�DOWHUQDWLYH��YRFDWLRQDO�DQG�DFDGHPLF�SURJUDPPHV�DW�FROOHJHV�DQG�XQLYHUVLWLHV��
'LUHFW�FRVW�WR�IDPLO\�LQFRPH��Â���GLVWDQFH�WR�WKH�QHDUHVW�LQVWLWXWLRQ�RI�HDFK�W\SH����Â�±���SHHUV�JRLQJ�WR�FROOHJH������SHHUV�JRLQJ�WR�RWKHU�SRVW�VHFRQGDU\�VFKRRO��Â���YRFDWLRQDO�WUDFN�KLJK�VFKRRO �±���DFDGHPLF�WUDFN�KLJK�VFKRRO������IDPLO\�RZQV�KRPH������XQHPSOR\PHQW��Â���JHQGHU������UDFH������HWKQLFLW\������JUDGH�SRLQW�DYHUDJH������VWDQGDUGL]HG�WHVW�VFRUH������WXLWLRQ�LQFRPH�UDWLRV��Â���±���SDUHQWDO�HGXFDWLRQDO�OHYHO��������SDUHQWDO�YRFDWLRQDO�RFFXSDWLRQ��±���.-(//675g0 DQG�5(*1e5 ������ ���������������� ,QGLYLGXDOV�IURP�FRKRUWV��6ZHGHQ &KRLFH�WR�HQURO�LQ����\HDU�XQLYHUVLW\�SURJUDPPH 3DUHQWDO�RFFXSDWLRQ������SDUHQWDO�HGXFDWLRQDO�OHYHO������LQGLYLGXDO�DELOLW\������GLVWDQFH��± �����FRKRUW�Â�RWKHUV�'(6-$5',16 HW�DO�������� ���� $SSOLFDQWV�WR�ODQG�JUDQW�XQLYHUVLWLHV��86 &KRLFH�WR�DSSO\ *HQGHU��Â���PDULWDO�VWDWXV��Â���VLEOLQJV��±���WXLWLRQ�UHFLSURFLW\��±���DJH������VL]H�RI�WRZQ��±���GLVWDQFH��"���FRPSHWLWRU�LQVWLWXWLRQ��±���SXEOLF�KLJK�VFKRRO��±���FROOHJH�SUHS�FRXUVHV������$&7�VFRUHV��±���KLJK�VFKRRO�VL]H��±���DELOLW\������QR�WXLWLRQ�SUHIHUHQFH������SXEOLF�FROOHJH������VL]H�FROOHJH������ZRUN�SODQV��±���DSSO\�IRU�DLG��±���SRVW�EDFFDODXUHDWH�GHJUHH������KLJK�VFKRRO�SUHS�UHTXLUHPHQWV��"���KLJK�VFKRRO�H[WUD�FXUULFXOXP�DFWLYLWLHV��"���FROOHJH�PDMRU�RFFXSDWLRQDO�FKRLFH��"�212 ������ ���� ,QGLYLGXDOV���±���\HDUV��-DSDQ &KRLFH�WR�PRYH &ROOHJHV�RIIHULQJ�PDMRU������TXDOLW\�RI�FROOHJH������FRPSHWLWLYHQHVV�FROOHJH������SULYDWH�XQLYHUVLW\��±���IDWKHU¶V�RFFXSDWLRQDO�SUHVWLJH��Â���VLEOLQJV��Â���JHQGHU��Â���DJH��Â���FLW\�VL]H��±�0&&$11�DQG 6+(33$5'������� ���������� *UDGXDWHV�RI������DQG�������8. &KRLFH�WR�PRYH� *HQGHU��PDOH������XQHPSOR\PHQW�RULJ���Â���XQHPSOR\PHQW�GHVW���±���QXPEHU�RI�LQVWLWXWLRQV��±���HFRQRPLF�DFWLYLW\�RULJ�������HFRQRPLF�DFWLYLW\�GHVW���Â���SRSXODWLRQ�GHQVLW\�RULJ���±���SRSXODWLRQ�GHQVLW\�GHVW���±���ZDJH�RULJ���±���ZDJH�GHVW�������TXDOLW\������SRVWJUDGXDWH��±���JUDGH�DZDUGHG��Â���������GLVWDQFH�IURP�/RQGRQ�RULJ���±���GLVWDQFH�IURP�/RQGRQ�GHVW�������:DOHV������6FRWODQG��±�0&&$11�DQG 6+(33$5'������D� ���������� *UDGXDWHV�RI������DQG�������6FRWODQG

*UDGXDWHV�RI������DQG�������:DOHV
&KRLFH�WR�PRYH� 8QHPSOR\PHQW�RULJ���Â���XQHPSOR\PHQW�GHVW�������QXPEHU�RI�LQVWLWXWLRQV�RULJ���±���QXPEHU�RI�LQVWLWXWLRQV�GHVW���±���HFRQRPLF�DFWLYLW\�RULJ���±���HFRQRPLF�DFWLYLW\�GHVW�������SRSXODWLRQ�GHQVLW\�RULJ���Â���SRSXODWLRQ�GHQVLW\�GHVW���±���ZDJH�RULJ���Â���ZDJH�GHVW���Â���TXDOLW\��Â���SRVWJUDGXDWH��±�

8QHPSOR\PHQW�RULJ�������XQHPSOR\PHQW�GHVW���±���QXPEHU�RI�LQVWLWXWLRQV�RULJ���Â���QXPEHU�RI�LQVWLWXWLRQV�GHVW���±���HFRQRPLF�DFWLYLW\�RULJ���±���HFRQRPLF�DFWLYLW\�GHVW���±���SRSXODWLRQ�GHQVLW\�RULJ�������SRSXODWLRQ�GHQVLW\�GHVW���±���ZDJH�RULJ���±���ZDJH�GHVW�������TXDOLW\������SRVWJUDGXDWH��±�1RWHV� �� 6WDWLVWLFDOO\�VLJQLILFDQW�YDULDEOHV�DSSHDU�ZLWK�WKH�VLJQ�LQ�SDUHQWKHVHV��9DULDEOHV�WKDW�DUH�QRW�VLJQLILFDQW�DUH�LQGLFDWHG�XVLQJ�WKH�V\PERO�³Â´��7KH�V\PERO�³"´�LV�XVHG�IRU�D�YDULDEOH�WKDW�LV�RSHUDWLRQDOL]HG�E\�PHDQV�RI�GXPPLHV�QRW�VKRZLQJ�D�XQLIRUP�GLUHFWLRQ�RI�WKH�HIIHFW��0XOWLSOH�UHVXOWV�UHIHU�WR�VLPLODU�YDULDEOHV��� :H�RQO\�UHSRUW�WKH�UHVXOWV�IRU�WKH�SUREDELOLW\�RI�HQUROPHQW�LQ�D���\HDU�FROOHJH�RU�XQLYHUVLW\�SURJUDPPH��DQG�GLVFDUG�LQIRUPDWLRQ�RQ�YRFDWLRQDO�VFKRROV�DQG���\HDU�FROOHJHV�ZLWK�YRFDWLRQDO�RU�DFDGHPLF�SURJUDPPHV��� 5HVXOWV�UHIHU�WR�WKH�PLJUDWLRQ�GHFLVLRQ�RI�SURVSHFWLYH�VWXGHQWV�
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