
����@� 0$7+(0$7,&$/� ('8&$7,21� 127(6� �����

$OWHUQDWLYHO\��RQH�PD\�HVWDEOLVK�WKH�FRUROODU\�GLUHFWO\�IURP�/HPPDV���DQG�
��DQG�WKHQ�SURFHHG�ZLWK�WKH�SURRI�RI�WKH�IXQGDPHQWDO�WKHRUHP�LQ�WKH�XVXDO�
IDVKLRQ��7R�HVWDEOLVK�WKH�FRUROODU\�GLUHFWO\��VXSSRVH�WKDW�S_�,DF�EXW�S-ID��7KHQ�
F�D�S��LV�DQ�LQWHJHU��EXW�D�S�LV�QRW��%\�/HPPD����S�LV�WKH�OHDVW�SRVLWLYH�LQWHJHU�
E�VXFK�WKDW�E��DOS�� LV�DQ�LQWHJHU�DQG�KHQFH��E\�/HPPD����3,�F��

0$7+(0$7,&$/�('8&$7,21�127(6�
(',7('�%<�-2+1�5��0$<25��$$$6�DQG�8QLYHUVLW\�RI�0DU\ODQG�
&2//$%25$7,1*�(',725��-2+1�$��%52:1��8QLYHUVLW\�RI�'HODZDUH�

$OO�PDWHULDOIRU�WKLV�GHSDUWPHQW�VKRXOG�EH�VHQW�WR�-RKQ�5��0D\RU��
�����0DVVDFKXVHWWV�$YHQXH��1��:���:DVKLQJWRQ��'��&���������

35(*5$'8$7(�75$,1,1*�,1�0$7+(0$7,&6�$� 5(3257�2)�$�&830�3$1(/�
$��%��:,//&2;�� ([HFXWLYH�'LUHFWRU�RI�&830�

���7KH� PDWKHPDWLFDO�WKHRU\�RI�FXUULFXOXP�FRQVWUXFWLRQ�
�(YHU\�PDWKH��
PDWLFLDQ�DQG�LQFUHDVLQJO\�PDQ\�FROOHJH�VRSKRPRUHV�NQRZ�RI�WKH�LQWLPDWH�FRQ��
QHFWLRQV�EHWZHHQ�GLIIHUHQWLDO�HTXDWLRQV�\
 I�[�� \��DQG�GLUHFWLRQ�ILHOGV��,Q�WKLV�
VHFWLRQ�ZH�LQWURGXFH�DQ�DSSOLFDWLRQ�RI�D�GLIIHUHQWLDO�HTXDWLRQ��RI�VRUWV���GHVFULE��
LQJ��ILUVW��WKH�VSDFH�LQ�ZKLFK�WKH�DVVRFLDWHG�GLUHFWLRQ�ILHOG�DQG�LQWHJUDO�FXUYHV�
DUH�HPEHGGHG��7R�RXU�NQRZOHGJH��WKLV�SDUWLFXODU�DSSOLFDWLRQ�RI�WKH�QRWLRQ�RI�D�
GLIIHUHQWLDO�HTXDWLRQ�FDQQRW�EH�IRXQG�LQ�SULQW�DW�SUHVHQW��:H�DUH�FRQILGHQW��
PRUHRYHU��WKDW�LW�ZLOO�QRW�EH�IRXQG�LQ�SULQW�LQ�WKH�IXWXUH��RXWVLGH�RI�WKLV�DUWLFOH��
WKH�HQWLUH�SXUSRVH�RI�WKH�WKHRU\�KDYLQJ�EHHQ�DFFRPSOLVKHG�ZKHQ�WKH�UHDGHU�
UHDFKHV�VHFWLRQ����

/HW�XV�GHQRWH�E\�$�D��VSDFH���HDFK�RI�ZKRVH�SRLQWV�UHSUHVHQWV�D�PDWKHPDWLFDO�
DFWLYLW\�DSSURSULDWH�IRU�D� FROOHJH�VWXGHQW��)RU�H[DPSOH��RQH�SRLQW�PLJKW�GHQRWH�
�VWXG\LQJ�WKH�FDOFXOXV�LQWHJUDWHG�ZLWK�PDWHULDO�IURP�OLQHDU�DOJHEUD���RWKHUV��
�VWXG\LQJ�WKH�FDOFXOXV�ZLWK�VRPH�GLIIHUHQWLDO�HTXDWLRQV�EXW�ZLWK�QR�XVH�RI�FRQ��
FHSWV�IURP�OLQHDU�DOJHEUD���RU���VWXG\LQJ�OLQHDU�DOJHEUD�DQG�FDOFXOXV�DV�VHSDUDWH�
SDUDOOHO�FRXUVHV���RU���EHJLQQLQJ�KRPRORJLFDO�DOJHEUD��EXW�UHTXLULQJ�UHPHGLDO�
ZRUN�LQ�ORQJ�GLYLVLRQ���

8VLQJ�WKH�WLPH�KRQRUHG�GHYLFH�RI��WKLQNLQJ�DZD\��FRPSOH[LW\�E\�WKH�XVH�RI�
VLPSOH�GLDJUDPV��ZH�SLFWXUH�$�DV�VKRZQ�LQ�)LJ�����

'HQRWLQJ�WKH�UHDO�QXPEHU�V\VWHP�E\�5��ZH�SLFWXUH�$�;5� DV�IROORZV��5�LV�
WUHDWHG�DV�D��WLPH�D[LV���IROORZLQJ�FRPPRQ�XVDJH��

$�;5�ZLOO�EH�FDOOHG�D� �PDWKHPDWLFV��FXUULFXOXP�VSDFH�DQG�D�IXQFWLRQ�)�GH��
ILQHG�RQ�WKH�LQWHUYDO�>����@�LQ�5�DQG�KDYLQJ�YDOXHV�LQ�$�ZLOO�EH�FDOOHG�D�SUHJUDGX��
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DWH�FXUULFXOXP��LQ�PDWKHPDWLFV���7KH�JUDSK�RI�RQH�SUHJUDGXDWH�FXUULFXOXP�LV�
VKRZQ�LQ�)LJXUH����

6WXG\LQJ�UHDO�YDULDEOHV�DQG�GLIIHUHQWLDO�JHRPHWU\�

�7U\LQJ�WR�SURYH�)HUPDW
V�ODVW�WKHRUHP�

$� 6WXG\LQJ�FDOFXOXV��OLQHDU�DOJHEUD�VHSDUDWHO\�
6WXG\LQJ�FDOFXOXV��OLQHDU�DOJHEUD�LQWHJUDWHG�


�%HJLQQLQJ�KRPRORJLFDO�DOJHEUD��UHYLHZLQJ�ORQJ�GLYLVLRQ�

),*�����$FWLYLWLHV�VSDFH��

$�;5� LV�WKH�VSDFH� RI�WKH�GLUHFWLRQ�ILHOG�DVVRFLDWHG�ZLWK�RXU�GLIIHUHQWLDO�
HTXDWLRQ��7KH�HTXDWLRQ�KDV�D�VSHFLDO�QDPH��,W�ZLOO�EH�FDOOHG��WKH�&830� 3DQHO�
RQ�3UHJUDGXDWH�7UDLQLQJ��DQG�GHQRWHG�E\�\
 3�W�� \���RU�VRPHWLPHV��E\�337��

7KH�3DQHO�RQ�3UHJUDGXDWH�7UDLQLQJ��337�� DFWV�DV�D�GLIIHUHQWLDO�HTXDWLRQ�LQ�
WKH�IROORZLQJ�VHQVH��,W�FRQVLVWV�RI�DSSUR[LPDWHO\�WKLUWHHQ��PDWKHPDWLFLDQV�UHSUH��
VHQWLQJ�LQVWLWXWLRQV�UDQJLQJ�IURP�OLEHUDO�DUWV�FROOHJHV�WR�OHDGLQJ�JUDGXDWH�GH��
SDUWPHQWV��(DFK�SRLQW�LQ�$�;5�UHSUHVHQWV�WKH�VWDWH�RI�D�K\SRWKHWLFDO�VWXGHQW�
HQJDJHG�LQ�D�SDUWLFXODU�PDWKHPDWLFDO�DFWLYLW\�DW�D�SDUWLFXODU�WLPH�GXULQJ�WKH�
SHULRG�ZH�KDYH�FRPH�WR�FDOO��ZLWK�QRVWDOJLD���WKRVH�EULJKW�FROOHJH�\HDUV���)RU�
HDFK�VXFK�SRLQW�WKH�3DQHO��DIWHU�WKRURXJK�DQG�FDQGLG�GLVFXVVLRQ��ZLOO�GHFLGH�
ZKDW�LW�IHHOV�WKDW�VWXGHQW�RXJKW�WR�GR�QH[W�DQG�KRZ�UDSLGO\�KH�RXJKW�WR�PRYH�RQ��
,Q�WKLV�VHQVH�WKH�3DQHO�HVWDEOLVKHV�D��GLUHFWLRQ��LQ�$�;5��

),*����
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7KH�UHVW�RI�WKH�VWRU\�QHHG�QRW�EH�VSHOOHG�RXW�IRU�WKH�UHDGHU��$�FXUYH�LQ�$�;5�
ZKLFK�LV�WKH�JUDSK�RI�D��VROXWLRQ��RI�337� ZLOO�EH�FDOOHG�D�&830�UHFRPPHQGHG�
SUHJUDGXDWH�FXUULFXOXP��6LQFH�WKH�FXUYH�IROORZV�WKH�GLUHFWLRQ�ILHOG�DW�HDFK�SRLQW��
LW�UHSUHVHQWV�D�K\SRWKHWLFDO��IORZ��RI�XQGHUJUDGXDWH�PDWKHPDWLFDO�H[SHULHQFH�
ZKLFK�WKH�3DQHO�ZRXOG�FDOO�RSWLPDO�XQGHU�WKH�FLUFXPVWDQFHV��

7KLV�ODVW�SKUDVH���XQGHU�WKH�FLUFXPVWDQFHV���EULQJV�XS�D�ILQDO�IHDWXUH�RI�RXU�
WKHRU\��QRW�XQH[SHFWHG�LQ�YLHZ�RI�WKH�DQDORJ\�DOUHDG\�LQLWLDWHG��6ROXWLRQV�RI�
337� �RU�\
� �3�W��\���DUH�QRW�XQLTXH��EXW�GHSHQG�RQ�FHUWDLQ�ERXQGDU\�FRQGLWLRQV��
:H�LGHQWLI\�WZR�W\SHV�RI�ERXQGDU\�FRQGLWLRQV�ZKLFK�ZH�DVVRFLDWH�ZLWK�SDUDP��
HWHUV�D�DQG�$��)RU�HDFK�VSHFLILHG�D�� ���D�XQLTXH��VROXWLRQ�)�D�� M�� RI�337� H[LVWV��

:H�ZLOO�FDOO�D�WKH�LQSXW�ERXQGDU\�FRQGLWLRQ��7KDW�LV��D�UHIHUV�WR�D�FRPELQDWLRQ�
RI�WKH�VWXGHQW
V�DELOLW\��PRWLYDWLRQ��KLJK�VFKRRO�WUDLQLQJ��DQG�WKH�DELOLW\�RI�KLV�
WHDFKHUV�DQG�IDFLOLWLHV�RI�KLV�FROOHJH��,Q�RWKHU�ZRUGV��D�LV�D�PHDVXUH�RI�WKH�OLPLWD��
WLRQV�LPSRVHG�RQ�D�IRXU�\HDU�XQGHUJUDGXDWH�PDWKHPDWLFV�SURJUDP�E\�WKH�DQWLFL��
SDWHG�UDZ�PDWHULDOV��

:H�ZLOO�FDOO���WKH�RXWSXW�ERXQGDU\�FRQGLWLRQ��7KDW�LV���%�UHIHUV�WR�WKH�TXDQWLW\�
DQG�YDULHW\�RI�PDWKHPDWLFDO�NQRZOHGJH�WKH�VWXGHQW�LV�H[SHFWHG�WR�KDYH�ZKHQ�
KH�HQWHUV�JUDGXDWH�VFKRRO��,Q�RWKHU�ZRUGV���%�LV�D�PHDVXUH�RI�WKH�OLPLWDWLRQV�LP��
SRVHG�E\�D�VHW�RI�PLQLPXP�VWDQGDUGV�ZKLFK�WKH�JUDGXDWLQJ�VHQLRU��RU��DOWHU��
QDWHO\��WKH�HQWHULQJ�JUDGXDWH�VWXGHQW��LV�H[SHFWHG�WR�PHHW��:KLOH�D�UHIOHFWV�WKH�
UDZ�PDWHULDOV���%�UHSUHVHQWV�WKH�GHVLUHG�HQG�UHVXOW��VHH�)LJ������

),*����

���2QH�VHW�RI�ERXQGDU\�FRQGLWLRQV��H[LVWHQFH�RI�D�VROXWLRQ��7R� LQWURGXFH�D�
GLVFXVVLRQ�RI�WKH�UHFRPPHQGHG�FXUULFXOXP�ZKLFK�KDV�UHVXOWHG�IURP�D�SDUWLFXODU�
VHW�RI�ERXQGDU\�FRQGLWLRQV��ZH�UHPDUN�RQ�WKH�QDWXUH�DQG�SXUSRVH�RI�337�� 7KH�
&830� 3DQHO�RQ�3UHJUDGXDWH�7UDLQLQJ�KDV�EHHQ�JLYHQ�WKH�WDVN�RI�VWXG\LQJ�WKH�
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FROOHJH�WUDLQLQJ�RI�SURVSHFWLYH�JUDGXDWH�VWXGHQWV�LQ�PDWKHPDWLFV�DQG�PDNLQJ�
UHFRPPHQGDWLRQV�IRU�WKH�LPSURYHPHQW�RI�WKLV�WUDLQLQJ�LQ�WKH�8QLWHG�6WDWHV��,WV�
WRROV�DUH�WKH�NQRZOHGJH��LQJHQXLW\��DQG�H[SHULHQFH�RI�LWV�PHPEHUV�DQG�WKH�LQ��
IRUPDWLRQ�DQG�JXLGDQFH�LW�FDQ�REWDLQ�IURP�FRQIHUHQFHV�DQG�FRQYHUVDWLRQV�ZLWK�
RWKHU�PDWKHPDWLFLDQV�DQG�WHDFKHUV��

(DUO\�LQ�LWV�GHOLEHUDWLRQV�RQ�WKLV�VXEMHFW��WKH�3DQHO�UHFRJQL]HG�WKH�IROO\�RI�
VXJJHVWLQJ�VPDOO�DQG� LPPHGLDWH�LPSURYHPHQWV�LQ�SUHJUDGXDWH�PDWKHPDWLFV�
SURJUDPV�LQ�WKH�DEVHQFH�RI�D�FOHDUO\�XQGHUVWRRG�VHW�RI�ORQJ�UDQJH�JRDOV��$FFRUG��
LQJO\��LW�VHOHFWHG�DV�LWV�ILUVW�WDVN�WKH�FRQVWUXFWLRQ�RI�DQ�LGHDOL]HG�SURJUDP�ZKLFK��
ZKLOH�NHHSLQJ�LQ�WRXFK�ZLWK�UHDOLW\��ZRXOG�DOVR�KHOS�VHW�WKH�SDFH�IRU�FXUULFXODU�
LPSURYHPHQWV�IRU�VRPH�\HDUV�WR�FRPH��

,Q� WKH�ODQJXDJH�RI�RXU�PDWKHPDWLFDO�WKHRU\�RI�FXUULFXOXP�FRQVWUXFWLRQ��
337� VHOHFWHG�IRU�LWV�ILUVW�FRQVLGHUDWLRQ�D� SDLU�RI�ERXQGDU\�FRQGLWLRQV�RDR�����
ZKLFK�ZH�ZLOO�FDOO�LGHDO�ERXQGDU\�FRQGLWLRQV���7KH�ERXQGDU\�FRQGLWLRQ�2DR�UHSUH��
VHQWV�D�FRPELQDWLRQ�RI�D�VWXGHQW�RI�KLJK�DELOLW\�DQG�PRWLYDWLRQ��ZLWK�WKH�EHVW�
KLJK�VFKRRO�WUDLQLQJ�ZKLFK�FDQ�UHDVRQDEO\�EH�H[SHFWHG��DQG�FRPSHWHQW��ZHOO��
WUDLQHG�FROOHJH�WHDFKHUV��,W�UHIHUV�WR�D� VWXGHQW�ZKR�DOUHDG\�NQRZV��ZKHQ�KH�
HQWHUV�FROOHJH��WKDW�KH�GHVLUHV�WR�EH�D� UHVHDUFK�PDWKHPDWLFLDQ��ILR�UHSUHVHQWV�
ZKDW�PDWKHPDWLFLDQV�UHSUHVHQWLQJ�ILUVW�UDWH�JUDGXDWH�VFKRROV�ZRXOG�OLNH�D�VWX��
GHQW�RI�WKLV�DELOLW\�DQG�PRWLYDWLRQ�WR�NQRZ�DW�WKH�HQG�RI�IRXU�\HDUV�RI�FROOHJH��
\HDUV�ZKLFK�FDQ�EH�WKRXJKW�RI�DV�WKH�ILUVW�IRXU�LQ�D�VHYHQ�\HDU�SURJUDP�OHDGLQJ�
WR�D�3K�'��

7KH�PHPEHUV�KDYLQJ�EHHQ�VHOHFWHG��LQ�SDUW��IRU�WKHLU�DELOLW\�WR�LGHQWLI\�WKHVH�
ERXQGDU\�FRQGLWLRQV�IURP�WKHLU�RZQ�H[SHULHQFH��WKH�3DQHO�VHW�DERXW�LWV�WDVN��
DQG�WKH�UHVXOWLQJ�VROXWLRQ��)�DR�� �R���ZDV�FRPPXQLFDWHG�WR�WKH�PDWKHPDWLFDO�
FRPPXQLW\�HDUO\�LQ�������,W�LV�FRQWDLQHG�LQ�D�ERRNOHW���3UHOLPLQDU\�5HFRP��
PHQGDWLRQV�IRU�WKH�3UHJUDGXDWH�7UDLQLQJ�RI�5HVHDUFK�0DWKHPDWLFLDQV���ZKLFK�
KDV�EHHQ�GLVWULEXWHG�E\�&830� WR�PDWKHPDWLFV�GHSDUWPHQWV�WKURXJKRXW�WKH�
FRXQWU\��

7KH�3DQHO�KDV�WKLV�WR�VD\�DERXW�)�DR���R������� �� ��7KH�SUHVHQW�GRFXPHQW�GRHV�
PXFK�PRUH�WKDQ�PHUHO\�UHFRPPHQG�D�SURJUDP�IRU�WKH�JLIWHG�VWXGHQWV�RI�WRGD\��
,W�ZLOO�DOVR�VHUYH�DV�D�JXLGH�DQG�D�VRXUFH�RI�LGHDV�WR�SHUVRQV�LQWHUHVWHG�LQ�HYDOXDW��
LQJ�DQG�PRGLI\LQJ�H[LVWLQJ�PDWKHPDWLFDO�FXUULFXOD��7KH�3DQHO�VSHQW�PRUH�WKDQ�
WZR�\HDUV�LQ�D�FULWLFDO�H[DPLQDWLRQ�RI�WKH�EDVLF�VWUXFWXUH�RI�FROOHJH�PDWKHPDWLFV��
LQ�UHODWLRQ�WR�SUHVHQW�PDWKHPDWLFDO�UHVHDUFK��,W�KDV�DWWHPSWHG�WR�GLVFHUQ�LP��
SRUWDQW�XQGHUO\LQJ�SDWWHUQV�DQG�WR�HIIHFW�VRPH�XQLW\��ERWK�RI�YLHZSRLQW�DQG�
RI�WHFKQLTXH��ZLWKLQ�D�IRXU�\HDU�FXUULFXOXP��,W�KDV�DWWHPSWHG�WR�PDNH�XVH�RI�WKH�
VLPSOLILFDWLRQ�RI�FRQFHSW�DQG�WHFKQLTXH�UHVXOWLQJ�IURP�UHFHQW�GLVFRYHULHV��ZLWK��
RXW�VDFULILFLQJ�LQWHOOLJLELOLW\�����

�0DWKHPDWLFV�DQG�PDWKHPDWLFLDQV�EHLQJ�ZKDW�WKH\�DUH��WKHUH�FDQ�EH�QR�
VLQJOH�
EHVW
�SUHJUDGXDWH�SURJUDP��HYHQ�ZLWK�DQ�DVVXPHG�LGHDOL]HG�VHWWLQJ��,W�LV�
WDNHQ�IRU�JUDQWHG�WKDW�WKHUH�LV�D�FOHDU�QHHG�WR�EULGJH�WKH�JDS�EHWZHHQ�XQGHU��
JUDGXDWH�LQVWUXFWLRQ�DQG�FRQWHPSRUDU\�PDWKHPDWLFV��EXW�WKH�EULGJH�FDQ�EH�
HUHFWHG�LQ�PDQ\�ZD\V��+HQFH��ZH�FRQVWUXFWHG�D�VDPSOH�SURJUDP�ZKLFK�VHUYHV�
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WKH�SXUSRVH�RI�VKRZLQJ�WKH�W\SH��DPRXQW��OHYHO��DQG�GLVWULEXWLRQ�RI�PDWKHPDWL��
FDO�WRSLFV�ZKLFK�WKH�3DQHO�GHHPV�DSSURSULDWH��7R�PDNH�H[SOLFLW�VRPH�ZD\V�LQ�
ZKLFK�WKH�SURJUDP�FDQ�EH�H[HFXWHG��VHYHUDO�FRXUVH�RXWOLQHV�DUH�JLYHQ������ 7KHVH�
RXWOLQHV�VHUYH�DV�D�JXLGH�WR�WKH�VSLULW�DQG�FRQWHQW�RI�WKH�UHFRPPHQGDWLRQV��DQG�
WKHLU�PXOWLSOLFLW\�VKRXOG�GLVSHO�DQ\�QRWLRQ�WKDW�WKHUH�LV�D�SUHVFULEHG��QDUURZ��
&830� YHUVLRQ�RI�RSWLPXP�XQGHUJUDGXDWH�SUHSDUDWLRQ�����

�9LHZHG�EURDGO\��WKH�VXJJHVWHG�SURJUDP�FRQVLVWV�RI�FDOFXOXV��DOJHEUD��DQDO\��
VLV��DQG�JHRPHWU\��ZLWK�WKH�WHUP�
JHRPHWU\
�EHLQJ�XVHG�LQ�D� VHQVH�VZHHSLQJ�
HQRXJK�WR�LQFOXGH�GLIIHUHQWLDO�JHRPHWU\��GLIIHUHQWLDO�WRSRORJ\��DOJHEUDLF�WRSRO��
RJ\��HWF����&HUWDLQ�WRSLFV�DQG�DUHDV�DUH�UHJDUGHG�DV�EDVLF�DQG�VKRXOG�EH�JHQHUDOO\�
DYDLODEOH�WR�SUHJUDGXDWH�VWXGHQWV��$GGLWLRQDO�FRXUVHV�DUH�UHFRPPHQGHG�ZKLFK�
VKRXOG�EH�FRQVLGHUHG�E\�GHSDUWPHQWV�KDYLQJ�DQ�DGHTXDWH�VWDII�����

�:H�KDYH�UHFRJQL]HG�WKH�LPSRUWDQFH�RI�OLQHDULW\�E\�UHFRPPHQGLQJ�WKH�HDUO\�
LQWURGXFWLRQ�RI�OLQHDU�DOJHEUD�DQG�KDYH�PDGH�OLQHDULW\�D�UHFXUUHQW�WKHPH�LQ�WKH�
DQDO\VLV�FRXUVHV��:H�KDYH�WULHG�WR�VKRZ�WKH�XQLW\�RI�PDWKHPDWLFV�E\�HPSKDVL]��
LQJ�DOJHEUDLF�DQG�WRSRORJLFDO�LGHDV�WKURXJKRXW��%UHDGWK�LV�LPSRUWDQW�IRU�UH��
VHDUFK�PDWKHPDWLFLDQV�EXW�GLIILFXOW�WR�DFKLHYH�DW�WKH�HDUO\�XQGHUJUDGXDWH�OHYHO��
QHYHUWKHOHVV��VWXGHQWV�DW�DOO�OHYHOV�RXJKW�WR�EH�SUHVHQWHG�ZLWK�DV�LQWHJUDWHG�D�
SLFWXUH�RI�PDWKHPDWLFV�DV�WKH\�FDQ�DVVLPLODWH��:H�KDYH�DWWHPSWHG�WR�JLYH�VWX��
GHQWV�D�FKDQFH�WR�VHH�VRPH�RI�WKH�VWUXFWXUHV�DQG�VRPH�RI�WKH�DSSOLFDWLRQV�RI�
PRGHUQ�PDWKHPDWLFV��,Q�WKH�DQDO\VLV�FRXUVHV��ZH�UHFRJQL]H�WKH�WUDGLWLRQDO�UROH�
RI�WKH�VFLHQFHV�DV�VRXUFHV�RI�PDWKHPDWLFDO�LGHDV�DQG�PHWKRGV��7KH�VSLULW�RI�
FODVVLFDO�JHRPHWU\�KDV�EHHQ�UHWDLQHG�E\�HPSKDVL]LQJ�WKHRUHPV�ZKLFK�KDYH�D�
JHRPHWULF�IRUPXODWLRQ�����

�7KH�SURJUDP�ZH�KDYH�VXJJHVWHG�LV�GLYLGHG�LQWR�WZR�SDUWV��,QWURGXFWRU\�
8QGHUJUDGXDWH�0DWKHPDWLFV�FRYHUV�WKH�ILUVW�WZR�\HDUV��DQG� +LJKHU�8QGHU��
JUDGXDWH�0DWKHPDWLFV�FRYHUV�WKH�ODVW�WZR�\HDUV���

7R�FRPSOHWH�D�VXPPDU\�GHVFULSWLRQ�RI�)�D[R��I���ZH�RIIHU�VHYHUDO�PRUH�GH��
WDLOHG�FRPPHQWV�RQ�LWV�PDMRU�IHDWXUHV��8QGHU�WKH�DVVXPSWLRQ�RI�D�VWXGHQW�DXGL��
HQFH�ZLWK�VWURQJ�PDWKHPDWLFDO�WUDLQLQJ�LQ�KLJK�VFKRRO�DQG�ZLWK�H[FHOOHQW�PRWLYD��
WLRQ��D�XQLILHG�WZR�\HDU�VHTXHQFH�RI�ZKDW�PLJKW�EH�FDOOHG��YHFWRU�VSDFH�FDOFXOXV��
LV�UHFRPPHQGHG�DV�WKH�EDVLV�IRU�WKH�SUHJUDGXDWH�SURJUDP��7KLV�VHTXHQFH��WR�
RFFXS\�WKH�ILUVW�WZR�\HDUV��LV�ZKDW�WKH�3DQHO�FDOOV�,QWURGXFWRU\�8QGHUJUDGXDWH�
0DWKHPDWLFV��7KH�SURJUDP�VXJJHVWV�WKDW�FDOFXOXV�EH�SUHVHQWHG�VR�DV�WR�LQWUR��
GXFH�DQG�XWLOL]H�VLJQLILFDQW�QRWLRQV�RI�OLQHDU�DOJHEUD�DQG�JHRPHWU\�LQ�WKH�FRQ��
VWUXFWLRQ�RI�DQDO\WLF�WRROV�IRU�WKH�VWXG\�RI�WUDQVIRUPDWLRQV�RI�RQH�(XFOLGHDQ�
VSDFH�LQWR�DQRWKHU��

7KH� 3DQHO�KDV�FRQVWUXFWHG�WKUHH�GHWDLOHG�FRXUVH�RXWOLQHV�IRU�WKH�ILUVW�WZR�
\HDUV��HDFK�RI�ZKLFK�FRYHUV��LQ�DSSUR[LPDWHO\����VHPHVWHU�KRXUV��DERXW�QLQH�
VHPHVWHU�KRXUV�RI�DQDO\WLF�JHRPHWU\�DQG�FDOFXOXV�DQG�VL[�VHPHVWHU�KRXUV�GLYLGHG�
EHWZHHQ�OLQHDU�DOJHEUD�DQG�GLIIHUHQWLDO�HTXDWLRQV��7KH�WKUHH�FRXUVH�RXWOLQHV�DUH�
FRQVWUXFWHG�IURP�GLIIHUHQW�SRLQWV�RI�YLHZ�FRQFHUQLQJ�KRZ�WKHVH�VXEMHFW�PDWWHUV�
VKRXOG�EH�LQWHJUDWHG��2QH�FRPELQHV�OLQHDU�DOJHEUD�ZLWK�WKH�FDOFXOXV�EXW�SUHVHQWV�
GLIIHUHQWLDO�HTXDWLRQV�LQ�D� VHSDUDWH�FRXUVH��$QRWKHU�KDV�D� VHSDUDWH�FRXUVH�LQ�
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OLQHDU�DOJHEUD�EXW�LQFOXGHV�WRSLFV�LQ�GLIIHUHQWLDO�HTXDWLRQV�LQ�WKH�PDLQ�ERG\��
7KH�WKLUG�KDV�QR�VHSDUDWH�FRXUVHV��EXW�KDV�D�VHFWLRQ�RQ�GLIIHUHQWLDO�HTXDWLRQV��DQG�
GHYHORSV�OLQHDU�DOJHEUD�WRSLFV�DV�WKH\�DUH�QHHGHG�WR�VROYH�YDULRXV�SUREOHPV�LQ�
DQDO\VLV��7KH�RXWOLQHV�GLIIHU�DOVR�LQ�VXFK�WKLQJV�DV�WKH�RUGHU�RI�LQWURGXFWLRQ�RI�
LQWHJUDWLRQ�DQG�GLIIHUHQWLDWLRQ��WKH�SDUWLFXODU�PHWKRG�RI�LQWURGXFLQJ�WKH�GHILQLWH�
LQWHJUDO�DQG�LQ�WKH�GHJUHH�WR�ZKLFK�DEVWUDFW�FRQFHSWV�IURP�HOHPHQWDU\�SRLQW�VHW�
WRSRORJ\�DUH�XWLOL]HG��)XUWKHU�GLIIHUHQFHV�DUH�UHYHDOHG�LQ�WKH�EDVLF�PRWLYDWLRQ�RI�
WKH�VHSDUDWH�RXWOLQHV��,Q�WZR�RI�WKH�RXWOLQHV�WKH�SULPH�PRWLYDWLRQ�LV�FRQFHUQ�IRU�
WKH�LQWHUQDO�VWUXFWXUH�RI�WKH�FDOFXOXV�DQG�RI�OLQHDU�DOJHEUD��DSSOLFDWLRQV�EHLQJ�
PDGH�ZKHQ�DSSURSULDWH��,Q�WKHVH�RXWOLQHV�WKH�JHQHUDOL]HG�6WRNHV�WKHRUHP�LV�FRQ��
VLGHUHG�D�ILWWLQJ�FOLPD[�IRU�WKH�ILUVW�WZR�\HDUV�EHFDXVH�RI�WKH�PHUJLQJ�RI�FRQFHSWV�
LQ�DOJHEUD��WRSRORJ\��DQG�DQDO\VLV�ZKLFK�DUH�QHHGHG�LQ�UHDFKLQJ�LW�DQG�EHFDXVH�
RI�LWV�LPSRUWDQW�DSSOLFDWLRQV�LQ�PDWKHPDWLFV�DQG�SK\VLFV��,Q�WKH�WKLUG�RXWOLQH�
WKH�DSSURDFK�LV�WR�GHYHORS�PDWKHPDWLFDO�FRQFHSWV�GLUHFWO\�DV�QHHGHG�IRU�WKH�
VROXWLRQ�RI�LPSRUWDQW�SUREOHPV�WKDW�DULVH�LQ�PDWKHPDWLFV�DQG�SK\VLFV��,Q�SDU��
WLFXODU��OLQHDU�DOJHEUD�LV�VR�WUHDWHG��7KLV�RXWOLQH�LV�PRUH�RULHQWHG�LQ�WKH�GLUHFWLRQ�
RI�FODVVLFDO�DQDO\VLV��6WRNHV�WKHRUHP��IRU�LQVWDQFH��LV�WKRXJKW�RI�DV�EXW�RQH�RI�D�
QXPEHU�RI�LPSRUWDQW�WKHRUHPV�EH\RQG�WKH�WUDGLWLRQDO�FDOFXOXV��

,Q�SUHVHQWLQJ�WKHVH�WKUHH�VHSDUDWH�RXWOLQHV�IRU�WKH�ILUVW�WZR�\HDUV��WKH�3DQHO�
HPSKDVL]HV�DJDLQ�LWV�UHFRJQLWLRQ�RI�WKH�IDFW�WKDW�WKHUH�DUH�PDQ\�SDWKV�OHDGLQJ�
WR�D�UHFRJQL]HG�VHW�RI�JRDOV��

%\�WKH�WLPH�D�VWXGHQW�KDV�FRPSOHWHG�WKH�LQWURGXFWRU\�XQGHUJUDGXDWH�PDWKH��
PDWLFV�FXUULFXOXP�DQG�LV�UHDG\�WR�HQWHU�WKH�WKLUG�\HDU�RI�KLV�SURJUDP��KH�ZLOO�EH�
UHDG\�WR�GLJ�GHHSHU��KH�ZLOO�KDYH�DQ�DSSUHFLDWLRQ�IRU�DEVWUDFWLRQ�DQG�DQ�LQVLVW��
HQFH�XSRQ�ULJRU��DQG�KH�ZLOO�DOUHDG\�KDYH�GHYHORSHG�D�GHVLUH�WR�SXUVXH�WR�VRPH�
H[WHQW�KLV�VSHFLDO�PDWKHPDWLFDO�LQWHUHVWV��7KH�DGYDQFHG�SDUW�RI�WKH�SURJUDP�
WKHUHIRUH�UHIOHFWV�D�IOH[LELOLW\�WR�VXLW�ERWK�WKH�QHHGV�RI�WKH�VWXGHQW�DQG�WKH�LQWHU��
HVWV�RI�WKH�SURIHVVRUV��7KH�FRXUVHV�LQ�WKLV�SDUW�RI�WKH�SURJUDP�KDYH�PXFK�LQ�
FRPPRQ�ZLWK�FRXUVHV�RUGLQDULO\�ODEHOHG��XQGHUJUDGXDWH�JUDGXDWH��DW�PDQ\�XQL��
YHUVLWLHV��,W�LV�LPSRVVLEOH�WR�GHIHQG�WKH�LGHD�RI�D�VKDUS�EUHDN�DW�WKH�HQG�RI�WKH�
ILUVW�IRXU�\HDUV��SDUWLFXODUO\�LQ�YLHZ�RI�WKH�KLVWRULFDO�DFFLGHQW�E\�ZKLFK�XQGHU��
JUDGXDWH�DQG�JUDGXDWH�HGXFDWLRQ�DUH�VHSDUDWHG��6XFK�VHSDUDWLRQ�VKRXOG�QRW�UH��
IOHFW�D�SRLQW�RI�LQWULQVLF�FKDQJH�LQ�WKH�QDWXUH�RI�WKH�FRXUVHV��

7KH�3DQHO�KDV�VXJJHVWHG�WKDW�WKHUH�DUH�VHYHUDO�FRXUVHV�ZKLFK�HYHU\�FROOHJH�
GHSDUWPHQW�XQGHUWDNLQJ�WKLV�SURJUDP�VKRXOG�SURYLGH�IRU�LWV��XSSHU�GLYLVLRQ��
VWXGHQWV��7KHVH�FRXUVHV�FRXOG�EH�URXJKO\�GHVFULEHG�DV�IROORZV��UHDO�DQDO\VLV��
FRPSOH[�DQDO\VLV��DEVWUDFW�DOJHEUD��JHRPHWU\�WRSRORJ\��SUREDELOLW\�RU�PDWKH��
PDWLFDO�SK\VLFV��

,Q�DGGLWLRQ��WR�DFKLHYH�D�ULFKHU�DQG�PRUH�FRPSUHKHQVLYH�SURJUDP��D�GHSDUW��
PHQW�VKRXOG�RIIHU��DV�IDU�DV�LWV�UHVRXUFHV�ZLOO�SHUPLW��D�EDODQFHG�VHOHFWLRQ�RI�
FRXUVHV�LQ��DOJHEUD��DQDO\VLV��DSSOLHG�PDWKHPDWLFV��IRXQGDWLRQV�DQG�ORJLF��JHRP��
HWU\��DOJHEUDLF��GLIIHUHQWLDO��SURMHFWLYH���PDWKHPDWLFDO�VWDWLVWLFV��QXPEHU�WKH��
RU\��WRSRORJ\��

)RU�HDFK�RI�WKHVH�DUHDV�WKH�3DQHO�KDV�SURYLGHG�RQH�RU�PRUH�RXWOLQHV�RI�VXJ��
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JHVWHG�FRXUVHV��6SDFH�ZLOO�QRW�SHUPLW�D�GHVFULSWLRQ�RI�WKHVH�LQ�GHWDLO��,W�PXVW�
VXIILFH�WR�VD\�DJDLQ�WKDW�WKH�FRXUVHV�DUH�DW�ZKDW�LV�JHQHUDOO\�UHJDUGHG�DV�WKH�
EHJLQQLQJ�JUDGXDWH�RU�DGYDQFHG�XQGHUJUDGXDWH�OHYHO��

7KH�3DQHO�RIIHUV�WKH�IROORZLQJ�SULQFLSOHV�WR�JXLGH�WKH�VWXGHQW�LQ�FRQVWUXFWLQJ�
D�PDMRU�SURJUDP�LQ�PDWKHPDWLFV��D��)RU�WKH�XSSHU�FODVV�\HDUV��DW�OHDVW�WKUHH�RI�
WKH�IROORZLQJ�IRXU�FDWHJRULHV�VKRXOG�EH�UHSUHVHQWHG�LQ�WKH�FRXUVH�SURJUDP��
���DOJHEUD�����DQDO\VLV�����DSSOLHG�PDWKHPDWLFV�����JHRPHWU\�WRSRORJ\��E�� ,Q��
FOXGHG�LQ�WKH�SURJUDP�WKHUH�VKRXOG�EH��LQ�RUGHU�WR�DFKLHYH�GHSWK��DW�OHDVW�WZR�
IXOO�\HDU�FRXUVHV�WKDW� LV��FRXUVHV�LQ�ZKLFK�WKH�ILUVW�VHPHVWHU�LV�DQ�HVVHQWLDO�SUH��
UHTXLVLWH�WR�WKH�VHFRQG��F��$�PDMRU�LQ�PDWKHPDWLFV�VKRXOG�KDYH�DW�OHDVW�VHYHQ�
VHPHVWHU�FRXUVHV�EH\RQG�WKH�LQWURGXFWRU\�XQGHUJUDGXDWH�PDWKHPDWLFV��

7KH�UHDGHU�ZKR�ZLVKHV�WR�H[DPLQH�)�DR����R��LQ�GHWDLO��DQG�ZKR�GRHV�QRW�KDYH�
DFFHVV�WR�WKH�ERRNOHW��3UHOLPLQDU\�5HFRPPHQGDWLRQV�IRU�3UHJUDGXDWH�3UHSDUD��
WLRQ�RI�5HVHDUFK�0DWKHPDWLFLDQV��PD\�REWDLQ�D�IUHH�FRS\�E\�ZULWLQJ�WR�WKH�
&830� &HQWUDO�2IILFH��3�2�� %R[�������%HUNHOH\��&DOLIRUQLD��������

���$QRWKHU�VHW�RI�ERXQGDU\�FRQGLWLRQV��D�SURJUHVV�UHSRUW��7KH�3DQHO�GLG�QRW�
KDYH�ORQJ�WR�UHVW�DIWHU�FRPSOHWLQJ�WKH�FRQVWUXFWLRQ�RI�)�DR�� �R���(YHQ�DV�LW�DF��
FHSWHG�WKH�SURJUDP�DQG�JDYH�LWV�DSSURYDO�WR�WKH�SXEOLVKLQJ�RI�D�ERRNOHW�GH��
VFULELQJ�LW��&830� DVNHG�WKH�3DQHO�WR�SODFH�D�KLJK�SULRULW\�RQ�WKH�FRQVWUXFWLRQ�
RI�D�VROXWLRQ�IRU�DQRWKHU�VHW�RI�ERXQGDU\�FRQGLWLRQV��

7KH� &RPPLVVLRQ�UHFRJQL]HG�WKDW�ZLGHO\�FLUFXODWHG�UHFRPPHQGDWLRQV�IRU�
FXUULFXODU�LPSURYHPHQW��HVSHFLDOO\�VXFK�LGHDOL]HG�DQG�SDFH�VHWWLQJ�UHFRPPHQ��
GDWLRQV�DV�WKHVH��DUH�LQ�GDQJHU�RI�EHLQJ�PLVLQWHUSUHWHG�E\�PDQ\�UHDGHUV��7KH�
QHHG�IRU�HQOLJKWHQHG�VXJJHVWLRQV�IRU�WKH�LPPHGLDWH�LPSURYHPHQW�RI�XQGHUJUDGX��
DWH�PDWKHPDWLFV�LQ�WKH�QDWLRQ��WR�NHHS�SDFH�ZLWK�UDSLG�GHYHORSPHQWV�ERWK�DW�
WKH�VHFRQGDU\�VFKRRO�OHYHO�DQG�RQ�WKH�IURQWLHUV�RI�PDWKHPDWLFV��LV�VR�ZLGHO\�
UHFRJQL]HG�DQG�VR�FORVH�WR�WKH�OLYHV�RI�FROOHJH�PDWKHPDWLFV�WHDFKHUV�WKDW�DQ\�
UHFRPPHQGDWLRQV�IURP�&830� WHQG�WR�EH�SURMHFWHG�XSRQ�WRPRUURZ�UDWKHU�WKDQ�
LQWR�WKH�IXWXUH��,PDJLQH�WKH�VKRFN�ZDYH�ZKLFK�ZRXOG�KDYH�EHHQ�SURGXFHG�LI�WKH�
5HSRUW�RI�WKH�&DPEULGJH�&RQIHUHQFH�RQ�6FKRRO�0DWKHPDWLFV�KDG�EHHQ�UHOHDVHG�
LQ�D� PDWKHPDWLFDO�ZRUOG�ZKLFK�KDG�QRW�EHHQ�SUHSDUHG�E\�VHYHUDO�\HDUV�RI�
606*��8,6&0�� DQG�VLPLODU�SURMHFWV��+DYLQJ�SURGXFHG�WKH��&ROOHJH�&DPEULGJH�
5HSRUW���WKH�3DQHO�ZDV�DVNHG�WR�SURFHHG�ZLWK�GHOLEHUDWH�VSHHG�WR�SUHSDUH�WKH�
�&ROOHJH�606*���

$QWLFLSDWLQJ�WKLV�FKDUJH��WKH�3DQHO�KDG�DOUHDG\�EHJXQ�GLVFXVVLRQV�RI�D�QHZ�
VHW�RI�ERXQGDU\�FRQGLWLRQV��DQG�E\�WKH�IDOO�RI������LW�KDG�GHFLGHG�WR�ZRUN�VHUL��
RXVO\�RQ�DQ�XQGHUJUDGXDWH�PDWKHPDWLFV�SURJUDP�VXIILFLHQWO\�VWURQJ�IRU�HQWUDQFH�
LQWR�JRRG�JUDGXDWH�SURJUDPV�EXW�DSSURSULDWH�IRU�WKH��RUGLQDU\��XQGHUJUDGXDWH�
PDWKHPDWLFV�PDMRU�LQ�D�PDMRULW\�RI�$PHULFDQ�FROOHJHV�DQG�XQLYHUVLWLHV��

7KH�ILUVW�VWHS�LQ�WKH�FRQVWUXFWLRQ�RI�D�QHZ�VROXWLRQ�RI�337� ZDV�WKH�LGHQWL��
ILFDWLRQ�RI�WKH�GHVLUHG�VHW�RI�ERXQGDU\�FRQGLWLRQV��ZKLFK�ZH�ZLOO�FDOO�UHDO�LQSXW�
DQG�RXWSXW�FRQGLWLRQV��D�� DQG�I���7KH�3DQHO�KDG�JHQHUDO�GHVFULSWLRQV�RI�D��DQG�
����D�� UHSUHVHQWV�WKH�FDSDELOLWLHV�RI�DQ��RUGLQDU\��XQGHUJUDGXDWH�VWXGHQW��LQ�D�
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�JRRG�DYHUDJH��FROOHJH�RU�XQLYHUVLW\��ZKR�LQWHQGV�WR�GR�JUDGXDWH�ZRUN�LQ�PDWKH��
PDWLFV�����UHSUHVHQWV�ZKDW�JRRG�JUDGXDWH�VFKRROV�UHTXLUH��RU�VWURQJO\�UHFRP��
PHQG��DV�SUHUHTXLVLWHV�IRU�DGPLVVLRQ�LQWR�D�JUDGXDWH�SURJUDP�LQ�PDWKHPDWLFV��
&RQILGHQW�WKDW�WKHVH�GHVFULSWLRQV�GHWHUPLQH�D�PHDQLQJIXO�VHW�RI�ERXQGDU\�FRQ��
GLWLRQV��EXW�XQVXUH�RI�WKH�H[DFW�QDWXUH�RI�WKHVH�FRQGLWLRQV��WKH�3DQHO�HPEDUNHG�
RQ�VHYHUDO�SURMHFWV��

,Q�DQ�DWWHPSW�WR�LGHQWLI\�D�� WKH�3DQHO�PDGH�SODQV�WR�KROG�WZR�FRQIHUHQFHV�
ZLWK�UHSUHVHQWDWLYHV�RI�PDWKHPDWLFV�GHSDUWPHQWV�LQ�WZR�W\SHV�RI�LQVWLWXWLRQV��
2QH�FRQIHUHQFH��ZLWK�WKLUW\�QLQH�UHSUHVHQWDWLYHV�RI�ODUJH�XQLYHUVLWLHV�LQ�WKH�
6RXWK��ZDV�KHOG�RQ�$SULO�������������LQ�'DOODV��7H[DV��DQRWKHU��ZLWK�UHSUHVHQWD��
WLYHV�RI�VPDOO�OLEHUDO�DUWV�FROOHJHV�LQ�DQG�QHDU�2KLR�ZDV�KHOG�RQ�0D\� ����LQ�
&OHYHODQG��$W�ERWK�RI�WKHVH�FRQIHUHQFHV�SDUWLFLSDQWV�ZHUH�DVNHG�WR�UHDFW��ERWK�
LQ�VPDOO�JURXSV�DQG�LQ�JHQHUDO�VHVVLRQV��WR�WKH�3DQHO
V�GHVFULSWLRQ�RI�)�DR��2�R��
IURP�WKH�SRLQW�RI�YLHZ�RI�WKHLU�SUHVHQW�SURJUDPV�DQG�WKHLU�SUHVHQW�VWXGHQWV��
7KH\�ZHUH�DVNHG�KRZ�PXFK�RI�)�DR�� �R��VHHPHG�UHDVRQDEOH�DW�WKHLU�LQVWLWXWLRQV��
KRZ�ORQJ�LW�PLJKW�EH�EHIRUH�D� VXEVWDQWLDO�SDUW�RI�)�DR��2R��PLJKW�EH�LPSOH��
PHQWHG�WKHUH��ZKDW�VSHFLILF�SRUWLRQV�RI�)�D4R��2R��VHHPHG�PRVW�IHDVLEOH�IRU�WKHLU�
VWXGHQWV�DQG�ZLWK�WKHLU�VWDIIV�DQG�ZKDW�SRUWLRQV�VHHPHG�OHDVW�IHDVLEOH�DQG�RU�
OHDVW�LPSRUWDQW��

7KH�UHDFWLRQV�RI�WKHVH�PDWKHPDWLFV�WHDFKHUV�WR�WKH�3DQHO
V�UHFRPPHQGDWLRQV�
DQG�WKH�FRPPHQWV�ZKLFK�WKH\�PDGH�RQ�WKH�FDSDELOLWLHV�RI�WKHLU�VWXGHQWV�DQG�
VWDIIV�ZHUH�H[WUHPHO\�HQOLJKWHQLQJ�WR�WKH�3DQHO��-XVW�DV�HQOLJKWHQLQJ��KRZHYHU��
ZDV�WKHLU�UHDFWLRQ�WR�UHPDUNV�PDGH�E\�3DQHO�PHPEHUV�H[SODLQLQJ�KRZ�WKH�3DQHO�
IHHOV�LWV�UHFRPPHQGDWLRQV�PLJKW�EH�UHDG�ZLWK�H[LVWLQJ�SURJUDPV�IRU��RUGLQDU\��
SUHJUDGXDWH�VWXGHQWV�LQ�PLQG��

7UXH�WR�WKH�SUHGLFWLRQV�RI�&830� DQG�WKH�3DQHO�PRVW�RI�WKHVH�SDUWLFLSDQWV�
KDG�UHFHLYHG�WKH�3DQHO
V�UHFRPPHQGDWLRQV��UHDG�WKHP�IURP�WKH�SRLQW�RI�YLHZ�RI�
WKH�IHDVLELOLW\�RI�WKH�HQWLUH�SURJUDP�IRU�WKHLU�VWXGHQWV�DQG�WKHLU�VWDIIV��DQG��
XQGHUVWDQGDEO\��UHDFWHG�ZLWK�VRPH�VKRFN��$W�HDFK�FRQIHUHQFH�D�PHPEHU�RI�WKH�
3DQHO�H[SODLQHG�WKH�ORQJ�UDQJH�QDWXUH�RI�WKH�UHFRPPHQGDWLRQV�DQG�VXJJHVWHG�
WKDW�WKH\�EH�XVHG�LQ�D�GLIIHUHQW�ZD\�E\�D�WHDFKHU�ZKR�LV�ORRNLQJ�IRU�KHOS�LQ�GH��
FLGLQJ�ZKDW�FKDQJHV�RXJKW�WR�EH�PDGH�LQ�KLV�FRXUVH�RU�KLV�SURJUDP�QH[W�\HDU��
,QVWHDG�RI�UHDGLQJ�WKH�UHSRUW�ZLWK�WKH�TXHVWLRQ��&DQ�ZH�DGRSW�WKLV�SURJUDP"��
LQ�PLQG��WKH�3DQHO�PHPEHU�VXJJHVWHG�WKDW�WKH�WHDFKHU�DVN��+RZ�PXFK�RI�WKLV�
FDQ�ZH�GR�LQ�RXU�FROOHJH"��RU��$UH�WKHUH�LGHDV�KHUH�ZKLFK�ZLOO�JLYH�XV�VRPH�GLUHF��
WLRQ�LQ�FKDQJHV�ZH�PDNH�QH[W�\HDU"��RU�HYHQ��&DQ�ZH�GHVLJQ�D�FRXUVH�ZKLFK�
SUHVHUYHV�WKH�VSLULW�DQG�GLUHFWLRQ�RI�WKLV�FRXUVH�GHVFULSWLRQ�HYHQ�WKRXJK�LW�FRQ��
WDLQV�RQO\�D�SRUWLRQ�RI�WKH�PDWHULDO"��

2Q�EHLQJ�WROG�WKDW�WKH�3DQHO�ZDV�WKLV�IOH[LEOH�LQ�LWV�QRWLRQ�RI�WKH�EHVW�XVH�IRU�
LWV�GHVFULSWLRQ�RI�)�DFR���R��D�PDUNHG�FKDQJH�ZDV�REVHUYHG�LQ�WKH�DWWLWXGHV�RI�WKH�
SDUWLFLSDQWV�WRZDUG�WKH�UHFRPPHQGDWLRQV��3HRSOH�EHJDQ�WR�GLVFXVV�WKH�SRUWLRQV�
RI�WKH�SURJUDP�ZKLFK�ZHUH�VLPLODU�WR�H[LVWLQJ�SURJUDPV�DQG�SRUWLRQV�ZKLFK�
PLJKW�UHDVRQDEO\�EH�DGRSWHG�LQ�WKH�QHDU�IXWXUH��7KH\�ZHUH�DOVR�TXLFN�WR�SRLQW�

This content downloaded from 130.71.96.21 on Sun, 14 Jul 2013 09:40:21 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


����@� 0$7+(0$7,&$/� ('8&$7,21� 127(6� �����

RXW�SRUWLRQV�RI�WKH�SURJUDP�ZKLFK�DSSHDU�WR�EH�VR�DPELWLRXV�WKDW�WKH\�FDQQRW�
H[SHFW�WR�LQIOXHQFH�H[LVWLQJ�XQGHUJUDGXDWH�SURJUDPV�IRU�PDQ\�\HDUV�DKHDG��

2XW� RI�WKHVH�GLVFXVVLRQV��D� FRQVHQVXV�EHJDQ�WR�HPHUJH��7KH� SRUWLRQ�RI�
)�D4R���R��ZKLFK�WKH�3DQHO�FDOOV�%DVLF�8QGHUJUDGXDWH�0DWKHPDWLFV�SOXV�D�JRRG�
RQH�VHPHVWHU�FRXUVH�LQ�DEVWUDFW�DOJHEUD��PRGHOHG��SHUKDSV��DIWHU�SRUWLRQV�RI�WKH�
RXWOLQH�RQ�SDJHV�������RI�WKH�5HFRPPHQGDWLRQV��UHSUHVHQWV�D�SURJUDP�ZKLFK�
H[LVWV�LQ�PDQ\�FROOHJHV�WRGD\�DQG�LV�D�UHDVRQDEOH�JRDO�IRU�PDQ\�RWKHUV�LQ�WKH�
LPPHGLDWH�IXWXUH��0DQ\�FROOHJHV�DQG�XQLYHUVLWLHV�PLJKW�QRZ�EHJLQ�WR�WKLQN�RI�
FRPSUHVVLQJ�WKLV�SDFNDJH�LQWR��VD\��WKUHH�\HDUV��DGGLQJ�QHZ�FRXUVHV�DORQJ�WKH�
OLQHV�UHFRPPHQGHG�E\�WKH�3DQHO�LQ�WKH�VHFWLRQ��+LJKHU�8QGHUJUDGXDWH�0DWKH��
PDWLFV��(DFK�RI�WKHVH�FRXUVH�GHVFULSWLRQV�UHSUHVHQWV�D�JRDO�WR�DLP�IRU��HDFK�FDQ�
EH�VXLWDEO\�DGMXVWHG�WR�ILW�H[LVWLQJ�QHHGV�DQG�SRWHQWLDO��

7KXV��FRQIHUHQFHV�ZKLFK�ZHUH�LQWHQGHG�WR�KHOS�LGHQWLI\�WKH�UHDO�LQSXW�ERXQG��
DU\�FRQGLWLRQV�DOVR�SURGXFHG�WKH�ILUVW�RXWOLQHV�RI�D�SURJUDP�ORRNLQJ�YHU\�PXFK�
OLNH�D�JRRG�DSSUR[LPDWLRQ�RI�D�VROXWLRQ�RI�337� VDWLVI\LQJ�DW�OHDVW�WKH�ERXQGDU\�
FRQGLWLRQ�D��� 0RUHRYHU��WKLV�SURJUDP�ERUH�D�FORVH�UHVHPEODQFH�WR�D��VHJPHQW��
RI�)�DR��R����VSUHDG�RXW��RYHU�D�IRXU�\HDU�SHULRG��

$W�WKH�VDPH�WLPH�WKDW�WKHVH�FRQIHUHQFHV�ZHUH�EHLQJ�SODQQHG��WKH�3DQHO�
EHJDQ�D�VWXG\�GHVLJQHG�WR�KHOS�LGHQWLI\�����7KLV�PHDQW�OHDUQLQJ�ZKDW�JUDGXDWH�
VFKRROV�UHTXLUH�IRU�HQWUDQFH��DQG�WKH�REYLRXV�ZD\�WR�REWDLQ�WKLV�LQIRUPDWLRQ�ZDV�
WR�DVN�JUDGXDWH�VFKRROV��:LVKLQJ�WR�GR�WKLV�LQ�D�ZD\�ZKLFK�ZRXOG�SURGXFH�VRPH�
LQIRUPDWLRQ�TXLFNO\�ZLWKRXW�EXUGHQLQJ�GHSDUWPHQW�FKDLUPHQ�ZLWK�OHQJWK\�TXHV��
WLRQQDLUHV�RU�LQYROYLQJ�WKHP�LQ�H[WHQGHG�FRUUHVSRQGHQFH��WKH�3DQHO�DGRSWHG�WKH�
IROORZLQJ�SURFHGXUH��)RUW\�RQH�JUDGXDWH�GHSDUWPHQWV�RI�PDWKHPDWLFV�ZHUH�
DVNHG�WR�VHQG�WR�WKH�&HQWUDO�2IILFH�SULQWHG�PDWHULDOV�ZKLFK�WKH\�XVH�WR�LQIRUP�
VWXGHQWV�RI�DGPLVVLRQ�UHTXLUHPHQWV��WKH�QRUPDO�ILUVW�\HDU�SURJUDP�DQG� WKH�
QDWXUH�RI�SUHOLPLQDU\�RU�TXDOLI\LQJ�H[DPLQDWLRQV��:KHQ�UHSOLHV�IURP�WZHQW\��
QLQH�KDG�EHHQ�UHFHLYHG��WKH�([HFXWLYH�'LUHFWRU�DQG�D�JUDGXDWH�VWXGHQW��HP��
SOR\HG�IRU�WKLV�SURMHFW��UHDG�WKURXJK�WKHVH�PDWHULDOV�DQG�LQGLFDWHG�RQ�D�FKDUW�
SHUWLQHQW�LQIRUPDWLRQ�ZKLFK�WKH\�FRQWDLQHG��

5HVXOWV�ZHUH�URXJK�LQ�PDQ\�FDVHV��7R�UHGXFH�FDWDORJ�VWDWHPHQWV�RQ�HQWUDQFH�
UHTXLUHPHQWV�WR�\HV�QR�DQVZHUV�WR�D�VPDOO�FROOHFWLRQ�RI�TXHVWLRQV�LV�WR�VPRRWK�
RYHU�PDQ\�RI�WKH�QXDQFHV�RI�FDUHIXOO\�ZRUGHG�VWDWHPHQWV�GHVLJQHG�WR�EH�IOH[LEOH�
LQ�LQWHUSUHWDWLRQ�DQG��LQ�VRPH�FDVHV��WR�JLYH�OLS�VHUYLFH�WR�FHUWDLQ�VWDQGDUGV�
ZKLOH�DFWXDOO\�LPSRVLQJ�QR�FRQGLWLRQV��0RUHRYHU��LQ�PDQ\�JUDGXDWH�VFKRROV�
WKHUH�LV�QR��QRUPDO�ILUVW�\HDU�SURJUDP���VWXGHQWV�VLPSO\�EHJLQ�ZRUNLQJ�DW�WKH�
OHYHO�RI�WKHLU�WUDLQLQJ�DQG�DELOLW\��+RZHYHU��YLHZHG�EURDGO\�DQG�ZLWK�WKHVH�SURE��
OHPV�LQ�PLQG��D�PHDQLQJIXO�SLFWXUH�HPHUJHG��

2I�WKH�WZHQW\�QLQH�JUDGXDWH�VFKRROV�UHVSRQGLQJ��QLQH�GLG�QRW�VSHFLI\�LQ�WKHLU�
PDWHULDOV�DQ\�PLQLPXP�HQWUDQFH�UHTXLUHPHQWV�IRU�DGPLVVLRQ�LQWR�JUDGXDWH�
ZRUN�LQ�PDWKHPDWLFV��2I�WKH�WZHQW\�ZKRVH�FDWDORJV�GR�VSHFLI\�SUHUHTXLVLWHV��
VHYHQWHHQ�UHTXLUH��RU�VWURQJO\�UHFRPPHQG��D�FRXUVH�LQ�DGYDQFHG�FDOFXOXV�DQG�
WHQ�D�FRXUVH�LQ�DEVWUDFW�DOJHEUD�DQG�RU�OLQHDU�DOJHEUD���$Q�DGYDQFHG�FDOFXOXV�
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FRXUVH�LV�H[SHFWHG�WR�IROORZ�WKH�HTXLYDOHQW�RI�WZR�IXOO�\HDU�FRXUVHV�LQ�WKH�FDO��
FXOXV��,W�LV�HYLGHQW�IURP�WKH�GHVFULSWLRQV�WKDW�PRVW�JUDGXDWH�VFKRROV�KDYH�LQ�
PLQG�D�VXEVWDQWLDO�FRXUVH�DW�WKH�OHYHO�RI��VD\��7D\ORU�RU�:LGGHU���

2I�WKH�VHYHQWHHQ�VFKRROV�ZKLFK�PHQWLRQ�DGYDQFHG�FDOFXOXV�DV�D�SUHUHTXLVLWH��
HLJKW�UHTXLUH�WZR�PRUH��SRVW�FDOFXOXV��FRXUVHV�DQG�WKUHH�UHTXLUH�WKUHH�DGGLWLRQDO�
FRXUVHV�DW�WKLV�OHYHO��

2I�WKH�WHQ�VFKRROV�WKDW�UHTXLUH�ERWK�DGYDQFHG�FDOFXOXV�DQG�DEVWUDFW�DOJHEUD��
HLJKW�UHTXLUH�DQ�DGGLWLRQDO��SRVW�FDOFXOXV��FRXUVH��IRXU�VWURQJO\�UHFRPPHQG�DQ�
LQWURGXFWRU\�FRXUVH�LQ�IXQFWLRQV�RI�D� UHDO�YDULDEOH��%XFN�RU�$SRVWRO�YDULHW\��
DQG�VHYHUDO�PHQWLRQ�FRXUVHV�LQ�FRPSOH[�YDULDEOHV�DQG�SRLQW�VHW�WRSRORJ\��

$�W\SLFDO�ILUVW�\HDU�JUDGXDWH�SURJUDP�LQFOXGHV�FRXUVHV�LQ�DOJHEUD��UHDO�YDUL��
DEOHV��FRPSOH[�YDULDEOHV�DQG�WRSRORJ\��DW�OHDVW�WZR�RI�ZKLFK�DUH�DERYH�WKH�LQWUR��
GXFWRU\�OHYHO��

7KH�SLFWXUH�ZKLFK�HPHUJHV�LV�RI�DQ�XQGHUJUDGXDWH�SURJUDP�FRQWDLQLQJ�D�
VHTXHQFH�LQ�DQDO\VLV�SURFHHGLQJ�WKURXJK�WKH�OHYHO�RI�DGYDQFHG�FDOFXOXV�DQG�
SUREDEO\�LQFOXGLQJ�DW�OHDVW�D�EULHI�LQWURGXFWLRQ�WR�ZKDW�LV�XVXDOO\�FDOOHG�UHDO�
YDULDEOH�WKHRU\��7KLV�FHUWDLQO\�LQYROYHV�D�FDUHIXO�WUHDWPHQW�RI�WKH�GLIIHUHQWLDO�
DQG�LQWHJUDO�FDOFXOXV�RI�IXQFWLRQV�IURP�(Q�WR�(P��DQ�LQWURGXFWLRQ�WR�VRPH�RI�WKH�
VWDQGDUG�WKHRUHPV�FRQFHUQLQJ�FRQWLQXRXV�IXQFWLRQV��D�ELW�RI�WKH�WRSRORJ\�RI�WKH�
SODQH�DQG���VSDFH��DQG�PD\�LQFOXGH�DQ�LQWURGXFWLRQ�WR�WKH�/HEHVJXH�LQWHJUDO��
7KH�SURJUDP�DOVR�FRQWDLQV�VRPH�DEVWUDFW�DOJHEUD��FHUWDLQO\�OLQHDU�DOJHEUD��DQG�
YHU\�OLNHO\�DQ� LQWURGXFWLRQ�WR�WKH�EDVLF�DOJHEUDLF�VWUXFWXUHV��7RSRORJ\�DQG�
FRPSOH[�YDULDEOHV�DUH�VHULRXV�FRQWHQGHUV�IRU�VSDFH�LQ�WKH�SURJUDP��

,W�LV�D� SURJUDP��LQ�VKRUW��YHU\�PXFK�OLNH�WKH�VHJPHQW�RI�)�DR��2�R��ZKLFK�
HPHUJHG�IURP�GLVFXVVLRQV�DW�WKH�'DOODV� DQG�&OHYHODQG�&RQIHUHQFHV��0RUHRYHU��
LW�LV�D�SURJUDP�ZKLFK��DFFRUGLQJ�WR�RIILFLDO�FDWDORJ�GHVFULSWLRQV��LV�VXIILFLHQWO\�
ULFK�IRU�HQWUDQFH�LQWR�JUDGXDWH�VWXG\�LQ�PDWKHPDWLFV�LQ�PRVW�RI�WKH�UDQNLQJ�
XQLYHUVLWLHV�LQ�WKH�FRXQWU\��

,W�WKXV�DSSHDUV�WKDW�D�VROXWLRQ�)�DO�������VDWLVI\LQJ�ERWK�UHDO�ERXQGDU\�FRQ��
GLWLRQV�D��� L���FDQ�EH�FRQVWUXFWHG�E\��VSUHDGLQJ�RXW��D�VHJPHQW�RI�)�DR��2R���7KDW�
LV�

)�DL��IO��W�� � )�DR��LR�� NW�� W�(� >����@�

ZKHUH�N�LV�D�FRQVWDQW�SUREDEO\�VDWLVI\LQJ��DW�WKH�SUHVHQW�WLPH������YN�"�����

��� ,PSOLFDWLRQV�IRU�WKH�IXWXUH��7KH�GLVFRYHU\�RI�)�DO�� ����KLGGHQ�DZD\�LQ�
)�DR��ILR��KDV�FRPH�DV�D�VXUSULVH�WR�PDQ\�ZKR�KDYH�EHHQ�DVVRFLDWHG�ZLWK�WKH�ZRUN�
RI�WKH�3DQHO��$OO�LQGLFDWLRQV�ZHUH�WKDW�WKH�YHU\�WHDFKHUV�ZKR�QHHG�KHOS�PRVW�
ZRXOG�EH�XQDEOH�WR�UHDG�WKH�UHFRPPHQGDWLRQV�LQ�DQ\�PHDQLQJIXO�ZD\��,W�ZDV�
JHQHUDOO\�H[SHFWHG�WKDW�)�DO��I���ZRXOG�KDYH�WR�EH�SUHVHQWHG�WR�WKH�SXEOLF�LQ�D�
QHZ�GRFXPHQW��DGGUHVVHG�WR�D�ZLGHU�DXGLHQFH�WKDQ�WKH�ILUVW��D�GRFXPHQW�ZKLFK�
ZRXOG�VXJJHVW�D�PRUH�QRXULVKLQJ�GLHW�WKDQ�ZH�QRZ�KDYH�ZLWKRXW�FDXVLQJ�LQ��
GLJHVWLRQ��ZKLFK�ZRXOG�GHVFULEH�ZD\V�RI�PDNLQJ�VPDOO�VWHSV�WRZDUG�)�DR��W�R���
)�DO��IO���EHLQJ�WKH�ILUVW��

7KH�GLVFRYHU\��WKURXJK�GLVFXVVLRQ�ZLWK�FROOHJH�DQG�XQLYHUVLW\�WHDFKHUV��WKDW�
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DOO�WKLV�FDQ�EH�IRXQG�LQ�WKH�SUHVHQW�UHSRUW�E\�RQH�ZKR�LV�ZLOOLQJ�WR�UHDG�LW�LQ�
WKH�SURSHU�VSLULW��VXUSULVHG�DQG�SOHDVHG�WKH�3DQHO��7KH�UHVXOW�LV�D�QHZ�HPSKDVLV�
LQ�WKH�3DQHO
V�SODQV�IRU�WKH�IXWXUH�ZKLFK�ZH�VNHWFK�LQ�FRQFOXVLRQ��

��9�

),*����

L��7KH�3DQHO�SUHVHQWV�LWV��3UHOLPLQDU\�5HFRPPHQGDWLRQV�IRU�WKH�3UHJUDGX��
DWH�7UDLQLQJ�RI�5HVHDUFK�0DWKHPDWLFLDQV��WR�DOO�WKRVH�FRQFHUQHG�ZLWK�WKH�FRQ��
WLQXLQJ�LPSURYHPHQW�RI�FROOHJH�PDWKHPDWLFV�FXUULFXOD��:KLOH�LW�FRQWLQXHV�WR�
KRSH�WKDW�WKH�UHFRPPHQGDWLRQV�ZLOO�VHUYH�WR�JXLGH�IXWXUH�HIIRUWV�WR�LPSURYH�
WKHVH�FXUULFXOD��WKH�3DQHO�LQYLWHV�FROOHJH�PDWKHPDWLFV�WHDFKHUV�LQ�DOO�VLWXDWLRQV�
WR�FRQVLGHU�WKHP�DV�D�VRXUFH�RI�KHOSIXO�LGHDV�IRU�LPSURYHPHQWV�DW�DOO�OHYHOV�QRZ��
7KH�SURJUDP�DV�D�ZKROH�LV�D�ORQJ�UDQJH�JRDO��EXW�QR�RQH�VKRXOG�EH�VR�IULJKWHQHG�
E\�WKH�JRDO�WKDW�KH�FDQQRW�ILQG�D�VWHS�ZKLFK�KH�LV�DEOH�WR�UHDFK��7KH�FRXUVH�GH��
VFULSWLRQV�DUH�ULFK�VRXUFHV�RI�PDWKHPDWLFDO�LGHDV��7KH�ELEOLRJUDSKLHV�FRQWDLQ�
ERRNV�ZKLFK�FDQ�KHOS�WKH�WHDFKHU�WUDQVODWH�WKH�FU\SWLF�ZRUGV�DQG�SKUDVHV�RI�D�
VNHWFK\�RXWOLQH�LQWR�LGHDV�ZKLFK�FDQ�EH�LQMHFWHG�LQWR�FODVVURRP�GLVFXVVLRQV�DW�
PDQ\�OHYHOV��)LQDOO\��WKH�UHFRPPHQGDWLRQV�VKRXOG�VWLU�VSLULWHG�GLVFXVVLRQV�ZKHU��
HYHU�PDWKHPDWLFV�WHDFKHUV�FRQJUHJDWH��FRQWURYHUV\�FDQ�VSDZQ�HQOLJKWHQPHQW��

,W�FDQ�EH�KRSHG��LQ�IDFW��WKDW�WKH�5HFRPPHQGDWLRQV��ZLOO�VXJJHVW�D�VHTXHQFH�
�ILQLWH�DQG��KRSHIXOO\��QRW�ORQJ��RI�VROXWLRQV�)�D4N���N��ZKLFK�ZLOO�OHDG��RYHU�D�
SHULRG�RI�WLPH��IURP�WRGD\
V�FXUULFXOD�WR�VRPHWKLQJ�OLNH�)�DR��JR���

LL��$�GHVFULSWLRQ�RI�D�SURJUDP��HYHQ�D�GHWDLOHG�VDPSOH�RXWOLQH��GRHV�QRW�PDNH�
D�FRXUVH��$�FRXUVH�H[LVWV�RQO\�ZKHQ�D�JURXS�RI�VWXGHQWV�KDYH�KDG�D�FHUWDLQ�HGX��
FDWLRQDO�H[SHULHQFH�GXULQJ�D�SHULRG�RI�WLPH��7KH�H[LVWHQFH�SURRI�LV�FRPPXQLFDWHG�
WR�WKH�SXEOLF�DV�D�WH[WERRN�RU�DV�FRXUVH�QRWHV��5HFRJQL]LQJ�WKDW�LWV�UHFRPPHQGD��
WLRQV�GR�QRW�FRQVWLWXWH�H[LVWHQFH�SURRIV�IRU�HLWKHU�)�[R��JR��RU�)�DO�������WKH�3DQHO�
VHHNV�WR�HQFRXUDJH�H[SHULPHQWDWLRQ�ZLWK�FRXUVHV�UHIOHFWLQJ�WKHVH�UHFRPPHQGD��
WLRQV�DQG�WKH�SURGXFWLRQ�RI�FRXUVH�QRWHV�DQG�WH[WERRNV�IURP�WKHVH�H[SHULPHQWV��
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,Q�WKLV�ZD\�ZH�KRSH�WR�PD[LPL]H�WKH�QXPEHU�DQG�YDULHW\�RI�H[LVWHQFH�SURRIV�
ZKLFK�DSSHDU�LQ�WKH�\HDUV�LPPHGLDWHO\�DKHDG�� 7KH� 3DQHO�ZLOO�SXEOLVK��IURP�
WLPH�WR�WLPH��LQIRUPDWLRQ�FRQFHUQLQJ�WKH�DYDLODELOLW\�RI�VXFK�QRWHV��

$V�D�VWDUW�LQ�WKLV�GLUHFWLRQ��WKH�3DQHO�VROLFLWV�LQIRUPDWLRQ�IURP�WKH�UHDGHU�FRQ��
FHUQLQJ�DQ\�VXFK�H[LVWLQJ�H[SHULPHQWDWLRQ�DQG�FRXUVH�QRWHV��,QIRUPDWLRQ�VKRXOG�
EH�VHQW�WR�WKH�&830� &HQWUDO�2IILFH��3�2��%R[�������%HUNHOH\��&DOLIRUQLD��������

),*����

LLL��7KH�3DQHO�VXJJHVWV�DQRWKHU�XVH�IRU�LWV�UHFRPPHQGDWLRQV��&RQWDLQHG�LQ�
WKH�ERRNOHW�LV�D�YHU\�JRRG�VXPPDU\�RI�WKH�NLQG�RI�PDWKHPDWLFV�ZLWK�ZKLFK�D�
JUDGXDWH�VWXGHQW�VKRXOG�EH�IDPLOLDU�EHIRUH�DWWHPSWLQJ�KLV�TXDOLI\LQJ�RU�SUH��
OLPLQDU\�H[DPLQDWLRQ�IRU�3K�'�� FDQGLGDF\��)RU�WKH�SURJUDP�DV�D�ZKROH�UHSUH��
VHQWV�D�JRRG�EDFNJURXQG�IRU�VXFK�JUDGXDWH�H[DPLQDWLRQV�E\�SUHVHQW�GD\�VWDQG��
DUGV�LQ�PRVW�XQLYHUVLWLHV��7KDW�WKLV�VKRXOG�EH�WKH�FDVH�LV�QRW�VXUSULVLQJ��D�GH��
VFULSWLRQ�RI�RQH�RI�WKH�EHWWHU�KLJK�VFKRRO�PDWKHPDWLFV�SURJUDPV�RI�WRGD\�ZRXOG�
KDYH�EHHQ�DQ�H[FHOOHQW�V\OODEXV�IRU�FRPSUHKHQVLYH�H[DPLQDWLRQV�IRU�D�EDFKHORU
V�
GHJUHH�LQ�PDWKHPDWLFV�QRW�VR�PDQ\�\HDUV�DJR��

7KH�3DQHO�HQFRXUDJHV�WKH�XVH�RI�WKH�ERRNOHW�E\�DGYDQFHG�XQGHUJUDGXDWH�DQG�
EHJLQQLQJ�JUDGXDWH�VWXGHQWV�IRU�WKLV�SXUSRVH��$�FRS\�UHFHQWO\�SODFHG�LQ�D�OLEUDU\�
UHDGLQJ�URRP�IRU�JUDGXDWH�VWXGHQWV�LQ�D�OHDGLQJ�XQLYHUVLW\�VKRZHG�LQ�D�VKRUW�
WLPH��XQPLVWDNDEOH�HYLGHQFH�RI�KDYLQJ�EHHQ�WKRURXJKO\�DQG�IUHTXHQWO\�XVHG��
7KH�UHFRPPHQGDWLRQV�PD\�EH�RUGHUHG�E\�GHSDUWPHQWDO�UHSUHVHQWDWLYHV�RU�LQWHU��
HVWHG�VWXGHQWV�IRU�WKLV�SXUSRVH��,W�LV�WR�EH�H[SHFWHG��RI�FRXUVH��WKDW�WKH�UHFRP��
PHQGDWLRQV�ZLOO�ORVH�WKHLU�HIIHFWLYHQHVV�IRU�WKLV�SXUSRVH�DV� LPSURYHPHQW�LQ�
XQGHUJUDGXDWH�SURJUDPV�DOORZV�WKH�UDLVLQJ�RI�WKH�OHYHO�RI�JUDGXDWH�FRXUVHV��

LY��)RU�WKH�IXWXUH��WKH�3DQHO�SODQV�WR�FRQWLQXH�LWV�HIIRUWV�WR�REWDLQ�IHHG�EDFN�
IURP�WKH�PDWKHPDWLFDO�FRPPXQLW\�FRQFHUQLQJ�LWV�5HFRPPHQGDWLRQV�DV�ZHOO�DV�
WR�HQFRXUDJH�WKH�SURGXFWLRQ�RI�ZULWWHQ�FRXUVH�PDWHULDOV�UHIOHFWLQJ�LWV�LGHDV��
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$GGLWLRQDO�FRQIHUHQFHV�DUH�SODQQHG�WR�LQYHVWLJDWH�IXUWKHU�WKH�UHODWLRQVKLS�EH��
WZHHQ�)�DR��JR��DQG�H[LVWLQJ�SUDFWLFH��LPPHGLDWH�SRWHQWLDO��DQG�IRUHVHHDEOH�GH��
PDQG��:ULWWHQ�FRPPHQWV��PDLOHG�HLWKHU�WR�D�3DQHO�PHPEHU�RU�WR�WKH�&830�
&HQWUDO�2IILFH��DUH�HQFRXUDJHG�IURP�UHDGHUV�RI�WKLV�DUWLFOH�DQG�RI�WKH�3DQHO
V�
ERRNOHW��:LWK�LQIRUPDWLRQ�DQG�LQFUHDVHG�ZLVGRP�DFFXPXODWHG�IURP�VXFK�FRQ��
VXOWDWLRQV�ZLWK�FROOHDJXHV�WKURXJKRXW�WKH�QDWLRQ��WKH�3DQHO�SODQV�WR�SUHSDUH�D�
VHFRQG�VHW�RI�JXLGHOLQHV�LQ�WKH�QHDU�IXWXUH�ZKLFK�ZLOO�UHIOHFW�LQGLFDWHG�PRGLILFD��
WLRQV�LQ�)�DR�� JR���RXWOLQH�FOHDUO\�DQ� DSSURSULDWH�)�DO�� M��� IRU�WKH�LPPHGLDWH�
LPSURYHPHQW�RI�XQGHUJUDGXDWH�PDWKHPDWLFV�SURJUDPV��DQG�RIIHU�VXJJHVWLRQV�
IRU�DQ�RUGHUO\�WUDQVLWLRQ�IURP�)�DO��L����WR�)�DR�� �R���

)RRWQRWHV�
��7KH�DXWKRU�RI�DQ�DUWLFOH�ZKLFK�LV�ZKLPVLFDO�UHIUDLQV��LI�KH�LV�ZLVH��IURP�DQQRXQFLQJ�WKH�IDFW�

DW�WKH�RXWVHW��7KH�PHULWV�RI�WKH�GLVFRYHU\�PHWKRG�KDYH�ORQJ�EHHQ�UHFRJQL]HG�E\�WKLV�SHGDJRJLFDO�
VFKRRO��:H�GHYLDWH�UHOXFWDQWO\�IURP�WKH�VSLULW�RI�WKLV�SURYHQ�UXOH�WR�DQQRXQFH�WKDW�WKH�DSSOLFDWLRQV�
RI�WKH�PDWKHPDWLFDO�WKHRU\�RI�FXUULFXOXP�FRQVWUXFWLRQ�IRXQG�LQ�VHFWLRQV�����DUH�QRW�ZKLPVLFDO��
7KH\�FRQVWLWXWH��LQ�HIIHFW��DQ�LQIRUPDO�UHSRUW�RQ�WKH�ZRUN�RI�WKH�&830�3DQHO�RQ�3UHJUDGXDWH�
7UDLQLQJ�E\�D�SHUVRQ�ZKR�KDV�KDG�DQ�RSSRUWXQLW\�WR�REVHUYH�WKH�3DQHO�DW�ZRUN�IRU�RYHU�D�\HDU��7KH�
UHDGHU�ZKR�LV�LQWULJXHG�E\�WKH�ZKLPV\�RI�VHFWLRQ���ZLOO�ILQG�KLPVHOI�OHG�LQWR�WKH�SRVVHVVLRQ�RI�LQIRU��
PDWLRQ�DERXW�UHFHQW�VLJQLILFDQW�HIIRUWV�WR�VWLPXODWH�LPSURYHPHQWV�LQ�XQGHUJUDGXDWH�SUHSDUDWLRQ�
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