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6��6��&$,516��8QLYHUVLW\�RI�,OOLQRLV�

���,QWURGXFWLRQ��7KH�JHQHUDO�SUREOHP�WR�ZKLFK�WKHVH�FRPPHQWV�SHUWDLQ�LV�
WKDW�RI�DGDSWLQJ�RXU�SXEOLF�VFKRROV�WR�WKH�QHHGV�RI�VRFLHW\�DQG�WKH�QDWLRQ��$W��
WHQWLRQ�LV�UHVWULFWHG��KRZHYHU��SULPDULO\�WR�WKH�TXHVWLRQ�RI�PDWKHPDWLFDO�LQ��
VWUXFWLRQ��WKH�ILHOG�LQ�ZKLFK�WKH�ZULWHU�LV�EHVW�TXDOLILHG�WR�RIIHU�DGYLFH��7KLV�LV�
DOVR�D�SKDVH�RI�WKH�JHQHUDO�SUREOHP�WR�ZKLFK�D�SHFXOLDU�LPSRUWDQFH�DWWDFKHV�DV�
D�UHVXOW�RI�WKH�QDWLRQDO�HPHUJHQF\�DQG�WKH�DVVRFLDWHG�FULWLFDO�VKRUWDJH�RI�VFLHQ��
WLILFDOO\�WUDLQHG�PDQSRZHU��7KH�VKRUWDJH�LV�H[SHFWHG�WR�EHFRPH�ZRUVH�EHIRUH�LW�
JHWV�EHWWHU��VLQFH�LQGXVWU\��WKH�JRYHUQPHQW��DQG�WKH�PLOLWDU\�VHUYLFHV�DUH�PDN��
LQJ�LQFUHDVLQJO\�KHDY\�GHPDQGV�ZLWK�QR�VLJQV�RI�D�FRUUHVSRQGLQJ�LQFUHDVH�LQ�WKH�
VXSSO\��$�VXEVWDQWLDO�LPSURYHPHQW�LQ�WKH�VLWXDWLRQ�FRXOG�EH�HIIHFWHG�E\�UHPHG\��
LQJ�VRPH�RI�WKH�VHULRXV�GHIHFWV�LQ�HOHPHQWDU\�DQG�VHFRQGDU\�VFKRRO�PDWKH��
PDWLFDO�WUDLQLQJ��,W�LV�WKH�SUHVHQW�REMHFW�WR�VXSSRUW�WKLV�DVVHUWLRQ�E\�GLVFXVVLQJ�
VXFK�GHIHFWV�DQG�VXJJHVWLQJ�UHPHGLDO�PHDVXUHV��

���7KH�SULQFLSDO�TXHVWLRQV��5HFHQW�GLVFXVVLRQV�RI�HGXFDWLRQDO�SUREOHPV�KDYH�
UDLVHG�VXEVLGLDU\�TXHVWLRQV�ZKLFK�EHFORXG�VRPH�RI�WKH�PDLQ�LVVXHV�DQG�SUHVHQW�
D�GDQJHU�WR�HIIHFWLYH�SURJUHVV��7KHVH�WURXEOHVRPH�DQG�DOPRVW�LUUHOHYDQW�SURE��
OHPV�LQFOXGH�����ZKHWKHU�FHUWDLQ�VXEMHFWV�DUH�EHWWHU�WDXJKW�QRZ�WKDQ�DW�VRPH�
SUHYLRXV�WLPH�����ZKR�LV�WR�EODPH�IRU�VRPH�RI�WKH�UHFRJQL]HG�VKRUWFRPLQJV�RI�
RXU�VFKRROV�DQG�����ZKHWKHU�ZH�DUH�SUHSDULQJ�PRVW�VWXGHQWV�WR�PHHW�WKHLU�H[��
SHFWHG�QHHGV�LQ�ODWHU�OLIH��:H�VKRXOG�UDWKHU�FRQFHQWUDWH�RQ�WKH�PDJQLWXGH�DQG�
QDWXUH�RI�RXU�QDWLRQDO�QHHGV��RQ�WKH�REVWDFOHV�WR�PHHWLQJ�WKHP�DQG�RQ�PHWKRGV�
IRU�RYHUFRPLQJ�WKHVH�REVWDFOHV��

���0DWKHPDWLFDO�VKRUWFRPLQJV�RI�RXU�VFKRROV��7R�FRPPHQFH�ZLWK�JHQHUDO��
L]DWLRQV��RXU�KLJK�VFKRROV�DUH�VDGO\�GHILFLHQW�ERWK�LQ�SUHSDULQJ�VWXGHQWV�IRU�FRO��
OHJH�DQG�LQ�RIIHULQJ�DGHTXDWH� HGXFDWLRQ�WR�WKRVH�QRW�ERXQG�IRU�FROOHJH��2XU�
HOHPHQWDU\�VFKRROV��LQ�WXUQ��DUH�GHILFLHQW�LQ�SUHSDULQJ�VWXGHQWV�IRU�KLJK�VFKRRO��

&KLOGUHQ�RI�DYHUDJH�WR�VXSHULRU�DELOLWLHV��LQ�WKH�HDUOLHVW�JUDGHV��DUH�IUH��
TXHQWO\��SHUKDSV�JHQHUDOO\��RIIHUHG�QR� HQFRXUDJHPHQW�WR� SURFHHG�DW� WKHLU�
QDWXUDO�SDFH�LQ�OHDUQLQJ�WKRVH�DVSHFWV�RI�DULWKPHWLF�ZKLFK�DSSHDO�WR�WKHP��$W�D�
VOLJKWO\�ODWHU�VWDJH��WKH\�DUH�LQWURGXFHG�WR�WKH�IXQGDPHQWDO�RSHUDWLRQV�RI�DGGL��
WLRQ��VXEWUDFWLRQ��PXOWLSOLFDWLRQ�DQG�GLYLVLRQ��EXW�WKH\�DUH�JHQHUDOO\�QRW�GULOOHG�
LQ�VXFK�EDVLF�QHFHVVLWLHV�DV� WKH�PXOWLSOLFDWLRQ�WDEOHV��$V�D� FRQVHTXHQFH�WKH\�
HQWHU�KLJK�VFKRRO�VHYHUHO\�KDQGLFDSSHG��VDYH�IRU�WKDW�VPDOO�SURSRUWLRQ�ZKR�OHDUQ�
VR�UHDGLO\�WKDW�WKH\�QHHG�QR�GULOO��,Q�KLJK�VFKRRO��WKH�PDWKHPDWLFV�FRXUVHV�KLW�D�
VORZ�SDFH��SDUWO\�EHFDXVH�WKH�VWXGHQWV�KDYH�LQDGHTXDWH�EDFNJURXQGV��SDUWO\�
EHFDXVH�WKHUH�LV�QR�JHQXLQH�LQFHQWLYH�IRU�WKH�VFKRROV�WR�SURYLGH�VXLWDEOH�FRXUVHV�

�7KLV�LV�D�UHYLVLRQ�RI�D�VWDWHPHQW�SUHVHQWHG�WR�WKH�6FKRRO�3UREOHPV�&RPPLVVLRQ�RI�WKH�6WDWH�
RI�,OOLQRLV��PHHWLQJ�DW�&DUERQGDOH��0DUFK����������

����
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RU�IRU�WKH�VWXGHQWV�WR�WDNH�WKHP��$V�D�FRQVHTXHQFH��WKH�FROOHJHV�ORVH�D�\HDU�RU�
WZR�RI�PDWKHPDWLFDO�WUDLQLQJ�E\�KDYLQJ�WR�WHDFK�WR�WKH�IUHVKPHQ��DQG�IUH��
TXHQWO\�WR�WKH�VRSKRPRUHV��FRXUVHV�ZKLFK�SURSHUO\�EHORQJ�LQ�WKH�KLJK�VFKRROV��
)RU�VWXGHQWV�LQ�WKH�KXPDQLWLHV��WKLV�VLWXDWLRQ�LV�OHVV�VHULRXV�WKDQ�IRU�WKRVH�LQ�
WKH�VFLHQFHV�DQG�HQJLQHHULQJ��7KH�ODWWHU�DUH�GHOD\HG�WR�VXFK�DQ�H[WHQW�LQ�FRP��
PHQFLQJ�WKHLU�HVVHQWLDO�VWXGLHV�WKDW�����D�QHW�ORVV�RI�DW�OHDVW�D�\HDU�LV�GLIILFXOW�
WR�DYRLG�EHIRUH�WKHLU�WUDLQLQJ�LV�FRPSOHWH�DQG�����WKHLU�SURJUDPV�DUH�VR�FURZGHG�
DV�WR�SUHFOXGH�PDQ\�RI�WKH�EURDGHQLQJ�VWXGLHV�ZKLFK�VKRXOG�IRUP�SDUW�RI�WKHLU�
JHQHUDO�HGXFDWLRQ��7KH�GHOD\�FDUULHV�RYHU�LQWR�WKH�JUDGXDWH�VFKRROV��ZKHUH�ZH�
ILQG�RXUVHOYHV�WHDFKLQJ�ODUJH�SURSRUWLRQV�RI�RXU�VWXGHQWV�PDWHULDO�ZKLFK�EH��
ORQJV�LQ�D�JRRG�XQGHUJUDGXDWH�SURJUDP��

%HIRUH�VXEVWDQWLDWLQJ�WKH�IRUHJRLQJ�UHPDUNV��OHW�LW�EH�QRWHG�WKDW�H[FHS��
WLRQDO�VFKRROV�H[LVW��JHQHUDOO\�LQ�FHUWDLQ�XUEDQ�DUHDV��DQG�WKDW�LQ�RWKHU�VFKRROV�
H[FHSWLRQDO�WHDFKHUV�FDQ�EH�IRXQG�ZKR�VRPHKRZ�SDUWLDOO\�FRXQWHUDFW�WKH�JHQHUDO�
GLIILFXOWLHV��

:KLOH�D�ZHDOWK�RI�GDWD�FRXOG�EH�RIIHUHG�LQ�VXSSRUW�RI�WKH�SUHFHGLQJ�VWDWH��
PHQW�RI�VKRUWFRPLQJV��D� VHOHFWLRQ�ZLOO�EH�PDGH��IRU�FRQYHQLHQFH�DQG�EUHYLW\��
IURP�H[SHULHQFH�ZLWK�WZR�FDWHJRULHV�RI�VWXGHQWV�DW�WKH�8QLYHUVLW\�RI�,OOLQRLV��
����VWXGHQWV�ZKR�HQWHU�WKH�&ROOHJH�RI�/LEHUDO�$UWV�DQG�6FLHQFHV�ZLWK�GHILFLHQFLHV�
LQ�PDWKHPDWLFV�DQG�����VWXGHQWV�LQ�WKH�HOHPHQWDU\�VFKRROV�SURJUDP�RI�WKH�&RO��
OHJH�RI�(GXFDWLRQ��7KHUH�ZHUH�����VWXGHQWV�LQ�WKH�ILUVW�JURXS�LQ�WKH�SHULRG�
�����WR������DQG� ����LQ�WKH�VHFRQG�EHWZHHQ������DQG�������'HILFLHQFLHV�LQ�
PDWKHPDWLFV�LPSO\�RQO\�IDLOXUH�WR�KDYH�WDNHQ�RQH�IXOO�\HDU�HDFK�RI�KLJK�VFKRRO�
DOJHEUD�DQG�SODQH�JHRPHWU\��7KH�ODFN�PD\�EH�GXH�WR�ODFN�RI�RSSRUWXQLW\�RU�WR�D�
GHOLEHUDWH�DYRLGDQFH�RI�WKH�VXEMHFW�IRU�RQH�UHDVRQ�RU�DQRWKHU��7KHUH�LV�HYLGHQFH�
WKDW�D�JRRG�SURSRUWLRQ�RI�WKH�VWXGHQWV�ZLWK�VXFK�GHILFLHQFLHV��FRQVWLWXWLQJ�DERXW�
����RI�WKH�/��$��6��IUHVKPHQ��DUH�VXLWDEOH��WKRXJK�SRRUO\�SUHSDUHG��FROOHJH�PD��
WHULDO��,GHQWLFDO�VWDQGDUGL]HG�DULWKPHWLF�WHVWV�KDYH�EHHQ�DGPLQLVWHUHG�WR�ERWK�
JURXSV��7KH�UHVXOWV�UHYHDO�D�VKRFNLQJ�LQDELOLW\�WR�KDQGOH�HOHPHQWDU\�DULWKPHWLF��
7R�PHQWLRQ�D�IHZ�H[DPSOHV�IURP�GDWD�VXSSOLHG�E\�0U��&ODUHQFH�3KLOOLSV�RI�WKH�
0DWKHPDWLFV�'HSDUWPHQW��RQO\����� RI�WKH�ILUVW�JURXS�DQG����� RI�WKH�VHFRQG�
FRUUHFWO\�ILJXUHG�RQH�\HDU
V�LQWHUHVW�DW���� RQ�������WKH�SHUFHQWDJHV�RI�VXFFHVV�
ZHUH����DQG����LQ�FRPSXWLQJ���������� DQG����� DQG����� LQ�DUUDQJLQJ�WKH�
QXPEHUV����������DQG������LQ�RUGHU�RI�PDJQLWXGH��7KH�GLIIHUHQFH�EHWZHHQ�WKH�
WZR�JURXSV�LV�GXH�WR�WKH�IDFW�WKDW�WKH�VHFRQG�JURXS�����KDG�PRUH�PDWKHPDWLFV�
LQ�KLJK�VFKRRO������LV�PRUH�VHOHFWLYH�DV�WR�DGPLVVLRQ�DQG�����FRQWDLQV�����VHQLRUV�
DQG�JUDGXDWH�VWXGHQWV��ZKLOH�WKH�ILUVW�JURXS�LV�DOPRVW�DOO�IUHVKPHQ��

2I�WKH�VWXGHQWV�HQWHULQJ�ZLWK�PDWKHPDWLFDO�GHILFLHQFLHV����� IDLO�WR�DWWDLQ�
VRSKRPRUH�VWDQGLQJ��7KLV�SHUFHQWDJH�LV�IDU�RXW�RI�OLQH�ZLWK�WKH�QDWLYH�DELOLWLHV�
ZLWKLQ�WKH�JURXS�DQG�UHYHDOV�WKH�KDQGLFDS�RI�D�VWXGHQW�ZKR�LV�VR�SRRUO\�SUHSDUHG�
E\�KLV�KLJK�VFKRRO��

7KH�&ROOHJH�RI�(GXFDWLRQ�VWXGHQWV�MXVW�PHQWLRQHG�DUH�UHTXLUHG�WR�WDNH�DQ�
DULWKPHWLF�FRXUVH�LQ�WKH�0DWKHPDWLFV�'HSDUWPHQW��LQWHQGHG�WR�GHHSHQ�WKHLU�
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XQGHUVWDQGLQJ�RI�ZKDW�WKH\�ZLOO�VRRQ�EH�WHDFKLQJ��0DQ\�RI�WKHP�DUH�GHSORUDEO\�
ZHDN�RQ�WKH�IXQGDPHQWDOV��ZLOO�KHVLWDWH�RYHU�VXFK�WKLQJV�DV�HLJKW�WLPHV�VHYHQ�RU�
VHYHQ�SOXV�VL[�DQG�ZLOO�IUDQNO\�H[SUHVV�WKHLU�HDVLO\�XQGHUVWRRG�IHDU�RI�WHDFKLQJ�
DULWKPHWLF��7KLV�RIWHQ�WDNHV�SODFH�LQ�WKH�VHFRQG�VHPHVWHU�RI�WKH�VHQLRU�\HDU��DIWHU�
WKH\�KDYH�GRQH�SUDFWLFH�WHDFKLQJ�DQG�D�IHZ�PRQWKV�EHIRUH�WKH\�ZLOO�EH�RQ�WKH�MRE��
SHUKDSV�XQFRQVFLRXVO\�WUDQVPLWWLQJ�WKHLU�RZQ�DYHUVLRQV�DQG�ODFN�RI�FRQILGHQFH�
WR�WKHLU�VWXGHQWV��

7XUQLQJ�WR�WKH�&ROOHJH�RI�(QJLQHHULQJ��VXIILFH�LW�WR�UHPDUN�WKDW�WKH�LQDGH��
TXDWH�PDWKHPDWLFDO�SUHSDUDWLRQ�RI�WKH�HQWHULQJ�IUHVKPHQ�UHFHQWO\�OHG�WR�WKH�
HVWDEOLVKPHQW�RI�D�MRLQW�FRPPLWWHH�IURP�WKDW�&ROOHJH��WKH�&ROOHJH�RI�(GXFDWLRQ�
DQG�WKH�'HSDUWPHQW�RI�0DWKHPDWLFV��7KH�ZRUN�RI�WKLV�FRPPLWWHH�FXOPLQDWHG�
LQ�D�SDPSKOHW�HQWLWOHG�0DWKHPDWLFDO�1HHGV�RI�3URVSHFWLYH�6WXGHQWV�DW�WKH�&ROOHJH�
RI�(QJLQHHULQJ�RI�WKH�8QLYHUVLW\�RI�,OOLQRLV��ZKLFK�KDV�EHHQ�ZLGHO\�FLUFXODWHG�
DPRQJ�,OOLQRLV�KLJK�VFKRROV��$W�SUHVHQW��D�VLPLODUO\�FRPSRVHG�FRPPLWWHH��XQGHU�
WKH�FKDLUPDQVKLS�RI�RQH�RI�RXU�8QLYHUVLW\�+LJK�6FKRRO�PDWKHPDWLFV�WHDFKHUV��LV�
VWXG\LQJ�PHDQV�RI�DGMXVWLQJ�WKH�KLJK�VFKRRO�SURJUDP�WR�PHHW�WKHVH�QHHGV��7KLV�
FRRSHUDWLYH�HIIRUW�LV�HQFRXUDJLQJ��,W�LV�WR�EH�KRSHG�WKDW�WKH�ZRUN�RI�WKH�FRP��
PLWWHH�ZLOO�OHDG�WR�ZLGHVSUHDG�LPSURYHPHQWV�LQ�WKH�WHDFKLQJ�RI�PDWKHPDWLFV�
DQG�ZLOO�VHUYH�DV�D�PRGHO�IRU�FRRSHUDWLRQ�HOVHZKHUH��

���8QGHUO\LQJ�FDXVHV� IRU�VKRUWFRPLQJV��7KLV� SDUWO\�VSHFXODWLYH�VHFWLRQ�
FRXOG�UXQ�WR�JUHDW�OHQJWKV��7R�DYRLG�WKDW��D�IHZ�IDOVH�SULQFLSOHV�ZLOO�EH�OLVWHG��
ZLWK�EULHI�FRPPHQWV�DQG�ZLWK�QR�HIIRUW�WR�HVWLPDWH�KRZ�ZLGHO\�WKHVH�SULQFLSOHV�
DUH�DFFHSWHG�E\�WKRVH�UHVSRQVLEOH�IRU�DGPLQLVWHULQJ�RXU�VFKRROV��

D�� 7KH�WKHRU\�WKDW�GULOO�DQG�GHOLEHUDWH�PHPRUL]LQJ�PXVW�EH�DYRLGHG��HVSHFLDOO\�LQ�
WKH�ORZHU�JUDGHV��7KLV�FOHDUO\�ZRUNV�WR�WKH�GHWULPHQW�RI����� OHDUQLQJ�WKH�
PXOWLSOLFDWLRQ�WDEOHV������ OHDUQLQJ�WKH�DOSKDEHW�DW�WKH�SURSHU�WLPH������
OHDUQLQJ�WR�VSHOO������ OHDUQLQJ�WKH�HVVHQWLDOV�RI�(QJOLVK�JUDPPDU������ DW�
D�VRPHZKDW�ODWHU�VWDJH�GHYHORSLQJ�D�YRFDEXODU\�ZKHQ�VWXG\LQJ�D�IRUHLJQ�
ODQJXDJH�DQG�����DFTXLULQJ�WKH�VWXG\�KDELWV�GHPDQGHG�E\�HIIHFWLYH�FRO��
OHJH�ZRUN��7KLV�WKHRU\�LV�JHQHUDOO\�DVVRFLDWHG�ZLWK�WKH�XQZDUUDQWHG�EHOLHI�
WKDW�WHFKQLTXHV�ZLOO�EH�LQFLGHQWDOO\�DFTXLUHG��

E��7KH�WKHRU\�WKDW�ORFDO�QHHGV�DQG�GHVLUHV�VKRXOG�GRPLQDWH�LQ�GHWHUPLQLQJ�FXU��
ULFXOD��WR�WKH�SUDFWLFDO�H[FOXVLRQ�RI�QHHGV�RQ�D�QDWLRQDO�VFDOH��

F�� 7KH�WKHRU\�WKDW�KLJK�VFKRROV�VKRXOG�OLPLW�WKHLU�SURJUDPV�WR�WKRVH�VNLOOV�DQG�
PDQLSXODWLRQV�WKDW�VRPH�JURXS�RI�LQGLYLGXDOV�ILQGV�QHFHVVDU\�WR�WKH�DYHU��
DJH�DGXOW��

G�� 7KH�EHOLHI�WKDW�WKH�OHVV�VXFFHVVIXO�VWXGHQWV�VKRXOG�EH�NHSW�LQ�WKH�VDPH�FODVVHV�
ZLWK�WKH�PRUH�VXFFHVVIXO��

H�� 7KH�DYHUVLRQ�WR�FRPSHWLWLRQ�DPRQJ�VWXGHQWV��7KLV��DQG�WKH�SUHYLRXV�LWHP�
KDYH�D� GHDGHQLQJ�HIIHFW�RQ�WKRVH�ZKR�VKRXOG�EH�VWLPXODWHG�DQG� HQ��
FRXUDJHG��

���$�SURSRVHG�JXLGLQJ�SULQFLSOH��7R� TXRWH�IURP�D�OHWWHU�E\�3URIHVVRU�-��:��
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3HWHUV�RI�WKH�'HSDUWPHQW�RI�0DWKHPDWLFV�DW�WKH�8QLYHUVLW\�RI�,OOLQRLV���7KH�
$PHULFDQ�SXEOLF�KLJK�VFKRRO�KDV�WKH�UHVSRQVLELOLW\�WR�GHYHORS�DQG�DGPLQLVWHU�
D�VRXQG�HGXFDWLRQDO�SURJUDP�ZKLFK�ZLOO�SURYLGH�IRU�WKH�HGXFDWLRQ�DW�WKH�KLJK�
VFKRRO�OHYHO�RI�HYHU\�\RXWK�WR�WKH�IXOO�H[WHQW�RI�KLV�FDSDFLW\�DQG�DELOLW\���7KLV�
LV�D� ORIW\�LGHDO��EXW�RQH�ZKLFK�ZH�FDQ�WDNH�DV� D� JXLGH��HYHQ�WKRXJK�LWV�IXOO�
UHDOL]DWLRQ�PD\�EH�LQ�WKH�GLVWDQW�IXWXUH��

���3RVVLEOH�UHPHGLDO�PHDVXUHV��7KH�IROORZLQJ�VXJJHVWLRQV�ZHUH�RIIHUHG�IRU�
WKH�FRQVLGHUDWLRQ�RI�WKH�6FKRRO�3UREOHPV�&RPPLVVLRQ��

D�� 7KH�HVWDEOLVKPHQW�RI�VWDQGDUGV�RQ�D�VWDWH�ZLGH�EDVLV�IRU�WKH�JUDGH�VFKRROV�
DQG�KLJK�VFKRROV��7KH�HQIRUFHPHQW�RI�VXFK�VWDQGDUGV�ZRXOG�UHTXLUH�VRPH�VRUW�
RI�WHVWLQJ�SURFHGXUHV��7KH�PHULWV�RI�WKH�5HJHQWV�([DPLQDWLRQV�RI�WKH�6WDWH�RI�
1HZ�<RUN�PLJKW�EH�FRQVLGHUHG�LQ�WKLV�FRQQHFWLRQ��,Q�WKH�HVWDEOLVKPHQW�RI�
VWDQGDUGV�DQG�LQGHHG�LQ�DOO�SKDVHV�RI�VWXG\LQJ�VFKRRO�SUREOHPV��LW�LV�HVVHQWLDO�
WKDW�GXH�FRQVLGHUDWLRQ�EH�JLYHQ�WR�WKH�YLHZV�RI�VFKRODUV�DQG�VFLHQWLVWV�DV�ZHOO�
DV�WR�WKRVH�RI�'HSDUWPHQWV�DQG�&ROOHJHV�RI�(GXFDWLRQ��SDUHQWV��LQGXVWULDO�HP��
SOR\HUV�DQG�HGXFDWLRQDO�DGPLQLVWUDWRUV��

E��7KH� HVWDEOLVKPHQW�RI�DGHTXDWH� FROOHJH�HQWUDQFH�UHTXLUHPHQWV��7KLV�
ZRXOG�LQYROYH�XSZDUG�UHYLVLRQV��ZKLFK�FRXOG�EH�LQWURGXFHG�RQO\�JUDGXDOO\��DV�
HOHPHQWDU\�DQG�VHFRQGDU\�VFKRROV�DGDSW�WKHPVHOYHV�WKHUHWR��,Q�WKLV�FRQQHFWLRQ��
FHUWDLQ�TXRWDWLRQV�PD\�EH�LQ�RUGHU�IURP�%XOOHWLQ�1XPEHU���RI�WKH�,OOLQRLV�&XU��
ULFXOXP�3URJUDP�VHULHV��HQWLWOHG�1HZ�&ROOHJH�$GPLVVLRQ�5HTXLUHPHQWV�5HFRP��
PHQGHG��LVVXHG�WKURXJK�WKH�RIILFH�RI�WKH�6WDWH�6XSHULQWHQGHQW�RI�3XEOLF�,QVWUXF��
WLRQ��

�7KH�VSHFLILFDWLRQ�E\�WKH�FROOHJHV�RI�FHUWDLQ�KLJK�VFKRRO�FRXUVHV�WR�EH�WDNHQ�
E\�DOO�VWXGHQWV�VHHNLQJ�FROOHJH�HQWUDQFH�VHWV�GHILQLWH�OLPLWDWLRQV�WR�FXUULFXOXP�
UHYLVLRQ��,I�D�FRQVLGHUDEOH�EORFN�RI�FRXUVHV�PXVW�EH�UHWDLQHG�LQ�WKH�KLJK�VFKRRO�WR�
SURYLGH�IRU�WKH�SUHSDUDWLRQ�RI�VWXGHQWV�ZKR�KRSH�WR�JR�WR�FROOHJH��WKH�RSSRU��
WXQLW\�WR�UH�H[DPLQH�WKH�WRWDO�KLJK�VFKRRO�FXUULFXOXP�DQG�WR�UHSODQ�WKH�SURJUDP�
LQ�WHUPV�RI�WKH�QHHGV�RI�DOO�KLJK�VFKRRO�\RXWK�LV�KHUHE\�FXUWDLOHG����S������

7KLV�GLVWXUELQJ�TXRWDWLRQ�VXJJHVWV�WKDW�QR�HVVHQWLDO�FROOHJH�SUHSDUDWRU\�FRXUVHV�
DUH�UHFRJQL]HG�RQ�WKH�EDVLV�RI�DOO�RXU�HGXFDWLRQDO�H[SHULHQFH�WR�GDWH��

�7KH� FRPPLWWHH�UHFRJQL]HV�WKDW�VPDOO�KLJK�VFKRROV�ZLOO�QRW�DOZD\V�EH�DEOH�
WR�SURYLGH�D�VXIILFLHQW�YDULHW\�RI�VSHFLDOL]HG�FRXUVHV�WR�PHHW�WKH�QHHG�IRU�WKH�
VSHFLDO�SURJUDPV�RI�DOO�LWV�JUDGXDWHV��,Q�VXFK�FDVHV��WKH�FROOHJHV�DUH�XUJHG�WR�
PDNH�SURYLVLRQ�IRU�WKH�EDVLF�VSHFLDOL]HG�ZRUN�ZLWK�DV�OLWWOH�KDQGLFDS�WR�WKH�VWX��
GHQW�DV�SRVVLEOH����S�������

7KLV�LPSOLHV�WKDW�WKH�FROOHJHV�DUH�WR�FRQWLQXH��DV�D�PDWWHU�RI�SROLF\��DQG�SHUKDSV�
HYHQ�WR�H[SDQG��WKHLU�RIIHULQJV�RI�KLJK�VFKRRO�W\SHV�RI�LQVWUXFWLRQ��

�:LWK�OLPLWHG�UHVRXUFHV��WKH�KLJK�VFKRRO
V�ILUVW�UHVSRQVLELOLW\�LV�WR�SURYLGH�
HGXFDWLRQ�RI�JHQHUDO�YDOXH�WR�DOO�LWV�VWXGHQWV��UDWKHU�WKDQ�WR�SURYLGH�IRU�WKH�
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VSHFLDOL]HG�QHHGV�RI�SDUWV�RI�WKH�VWXGHQW�ERG\�ZKHQ�WKH�ODWWHU�HIIRUW�LV�WDNHQ�DW�
WKH�H[SHQVH�RI�D�JRRG�SURJUDP�RI�JHQHUDO�HGXFDWLRQ����S�������

7KLV�LV�DW�YDULDQFH�ZLWK�WKH�JXLGLQJ�SULQFLSOH�VXJJHVWHG�DERYH��,W�LPSOLHV�WKDW��
DOWKRXJK�WDOHQW�LV�XQLIRUPO\�GLVWULEXWHG�WKURXJKRXW�WKH�SRSXODWLRQ��VWXGHQWV�LQ�
FHUWDLQ�FRPPXQLWLHV�DUH�WR�EH�GHQLHG�WKH�RSSRUWXQLW\�IRU�WKHLU�IXOO�GHYHORSPHQW��

21�6(48(1&(6� 2)�23(5$7,216� ,1�&203/(7(�
9(&725�63$&(6�

,�� 6�� *$/�� ,QVWLWXWH�IRU�$GYDQFHG�6WXG\�

���,QWURGXFWLRQ��7KH�ILUVW�SXUSRVH�RI�WKLV�SDSHU�LV�WR�GHVFULEH�KRZ�YDULRXV�
UHVXOWV�RI�FODVVLFDO�DQDO\VLV�FDQ�EH�VXPPDUL]HG�LQ�WZR�JHQHUDO�WKHRUHPV�FRQ��
FHUQLQJ�OLQHDU�RSHUDWLRQV�IURP�D�%DQDFK�VSDFH�LQWR�D�QRUPHG�YHFWRU�VSDFH��7KH�
WZR�WKHRUHPV�DUH�NQRZQ�DV�WKH�SULQFLSOH�RI�XQLIRUP�ERXQGHGQHVV�DQG�WKH�SULQ��
FLSOH�RI�FRQGHQVDWLRQ�RI�VLQJXODULWLHV��2XU�VHFRQG�REMHFW�LV�WR�VKRZ�KRZ�RQH�FDQ�
JHQHUDOL]H�WKHVH�SULQFLSOHV�LQ�WKH�FDVH�RI�FHUWDLQ�VHTXHQFHV�RI�QRQ�OLQHDU�RSHUD��
WLRQV��,Q� RUGHU�WR�IRUPXODWH�RXU�SULQFLSOHV�ZH�VWDUW�IURP�VLPSOH�H[DPSOHV��
QDPHO\�WKH�VXPPDWLRQ�RI�LQILQLWH�VHTXHQFHV�DQG� WKH�GLYHUJHQFH�SUREOHP��RI�
)RXULHU�VHULHV�RI�FRQWLQXRXV�IXQFWLRQV��

���7KH�FRQVLVWHQF\�RI�VXPPDWLRQ�PHWKRGV��$V�LV�ZHOO�NQRZQ��D�UHDO�PDWUL[��
VXPPDWLRQ�FRUUHODWHV�ZLWK�DQ\�VHTXHQFH�RI�UHDO�QXPEHUV�̂ [Q�̀�D�QHZ�VHTXHQFH�
^8UQP`�E\�PHDQV�RI�D�IL[HG�LQILQLWH�VTXDUH�PDWUL[��DPQ�� �P��Q� �������� PRUH�
SUHFLVHO\�

���� XPDP;D� O��� DP�;���� �� DPQ;Q��� �P� �� �������

ZKHUH�WKH�LQILQLWH�VHULHV�RQ�WKH�ULJKW�KDQG�VLGH�PXVW�EH�FRQVLGHUHG�DV�D�IRUPDO�
H[SUHVVLRQ��,W�PD\�GLYHUJH�LI�WKH�VHTXHQFH� ^[Q`�LV�QRW�VXIILFLHQWO\�UHJXODU��
+RZHYHU��LW�LV�QDWXUDO�WR�UHTXLUH�RI�D� VXPPDWLRQ�PHWKRG�DW�OHDVW�WKDW�LW�EH�
HIILFLHQW�LQ�WKH�FDVH�RI�DQ\�FRQYHUJHQW�VHTXHQFH��L�H��LI�[Q��� WKHQ�DOO�IRUPDO�
VHULHV� ���� PXVW� FRQYHUJH� DQG� DOVR� XP� !��DV� P��RR�� ,I� D� PDWUL[�VXPPDWLRQ�
PHWKRG��DPQ��KDV�WKLV�EDVLF�SURSHUW\�LW�LV�FDOOHG�D�FRQVLVWHQW�RU�UHJXODU�VXPPDWLRQ�
SURFHVV��3HUKDSV�WKH�VLPSOHVW�QRQ�WULYLDO�H[DPSOH�RI�VXFK�FRQVLVWHQW�PHWKRGV�LV�
WKH�VXPPDWLRQ�E\�DULWKPHWLFDO�PHDQV��

7KHUH�LV�D�VLPSOH�QHFHVVDU\�DQG�VXIILFLHQW�FRQGLWLRQ�LQ�RUGHU�WKDW�D�PDWUL[��
VXPPDWLRQ�PHWKRG�VKRXOG�EH�FRQVLVWHQW��1DPHO\��DFFRUGLQJ�WR�D� WKHRUHP�RI�
+��6WHLQKDXV�DQG���� 7RHSOLW]� >,@�� D�VXPPDWLRQ�SURFHVV��DPQ��LV�UHJXODU�LI�DQG�
RQO\�LI�
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