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$V�SDUW�RI�LWV�JHQHUDO�VWXG\�RI�PDWKHPDWLFV�SURJUDPV��WKH�&RPPLWWHH�RQ�WKH�
8QGHUJUDGXDWH�3URJUDP�LV�SUHVHQWO\�FDUU\LQJ�RXW�DQ�H[WHQVLRQ�RI�WKH���������
VXUYH\�ZLWK�D� GLIIHUHQW�DQG�VRPHZKDW�ODUJHU�VDPSOH�RI�FROOHJHV��SULQFLSDOO\�
UHSUHVHQWLQJ�WKRVH�WKDW�GR�QRW�RIIHU�D�GRFWRUDWH�SURJUDP�LQ�PDWKHPDWLFV��7KLV�
VXUYH\�LV�EHLQJ�FDUULHG�RXW�ZLWK�WKH�DVVLVWDQFH�RI�WKH�1DWLRQDO�2SLQLRQ�5HVHDUFK�
&HQWHU�DW�WKH�8QLYHUVLW\�RI�&KLFDJR��$V�D�JXLGH�LQ�WKH�GHVLJQ�RI�WKLV�VXUYH\�DQG�
WR�SURYLGH�FHUWDLQ�LQIRUPDWLRQ�ZKLFK�ZH�IHOW�ZDV�QHHGHG��&830� DVNHG�RQH�RI�
LWV�PHPEHUV��3URIHVVRU�0RVWHOOHU�RI�+DUYDUG��WR�VXSHUYLVH�DQ�H[DPLQDWLRQ�RI�WKH�
PDWKHPDWLFDO�OLVWLQJV�LQ�D�VWUDWLILHG�VDPSOH�RI�����FROOHJH�FDWDORJV��7KH�FRP��
SOHWH�UHSRUW��SUHSDUHG�E\�)UHGHULFN�0RVWHOOHU��.HHZKDQ� &KRL��DQG�-RVHSK�
6HGUDQVN��PD\�EH�REWDLQHG�E\�PHPEHUV�RI�WKH�$VVRFLDWLRQ�E\�ZULWLQJ�WR�3UR��
IHVVRU�5��-��:LVQHU��0LFKLJDQ�6WDWH�8QLYHUVLW\�2DNODQG��5RFKHVWHU��0LFKLJDQ��
7KH�SUHVHQW�QRWH�LV�LQWHQGHG�WR�VXPPDUL]H�WKH�ILQGLQJV�IURP�WKLV�VXUYH\��

��� 6XPPDU\��,Q�DWWHPSWLQJ�WR�GUDZ�FRQFOXVLRQV�IURP�WKH�GDWD�WKDW�UHVXOW�
IURP�DQ�H[DPLQDWLRQ�RI�FDWDORJV��LW�LV�LPSRUWDQW�WR�NHHS�WKUHH�SRLQWV�LQ�PLQG��
�L�� D�FDWDORJ�GHVFULSWLRQ�RI�D�FRXUVH�PD\�QRW�EH�D�IDLWKIXO�GHVFULSWLRQ�RI�WKH�
FRXUVH�WKDW�ZDV�DFWXDOO\�JLYHQ���LL��WKH�DYDLODEOH�FDWDORJ�PD\�EH�RXW�RI�GDWH��
DQG�WKXV�QRW�UHSUHVHQW�WKH�SUHVHQW�SURJUDP�RI�D�FROOHJH���LLL��WKH�FRXUVHV�OLVWHG�
LQ�D�FDWDORJ�PD\�EH�JLYHQ�LQIUHTXHQWO\��LI�DW�DOO��

,W�LV�FOHDU�WKDW�WKH�GDWD�UHVXOWLQJ�IURP�WKH�FDWDORJ�VXUYH\�PD\�QRW�JLYH�D�WUXH�
SLFWXUH�RI�WKH�FRXUVHV�LQ�PDWKHPDWLFV�WKDW�DUH�FXUUHQWO\�EHLQJ�JLYHQ�LQ�WKH�QD��
WLRQ
V�FROOHJHV��LW�PD\�SURYLGH�D�PHDVXUH�RI�WKH�FRXUVHV�WKDW�WKH\�WKLQN�WKH\�
VKRXOG�JLYH��,W�LV�ZRUWK�REVHUYLQJ�WKDW�UHPDUNV��L��DQG��LL��DUH�SHUKDSV�OHVV�OLNHO\�
WR�DSSO\�WR�D�VPDOO�FROOHJH��6LQFH�WKH�VWXG\�ZDV�FRQFHUQHG�ZLWK�WKH�RYHU�DOO�SLF��
WXUH�UDWKHU�WKDQ�ZLWK�WKH�VLWXDWLRQ�DW�DQ\�LQGLYLGXDO�FROOHJH��ZH�KDYH�IHOW�WKDW�
WKHUH�PD\�EH�VRPH�LQWHUHVW�RXWVLGH�&830� LQ�WKH�UHVXOWV�RI�WKH�VWXG\��

$Q�DQDO\VLV�RI�WKH�VWUXFWXUH�RI�WKH�VDPSOH�ZLOO�EH�IRXQG�LQ�WKH�UHSRUW�LWVHOI��
,W�LQFOXGHG�����RI�WKH�OLVWHG������UHJXODU�IRXU�\HDU�FROOHJHV��DQG����RI�WKH�OLVWHG�
����MXQLRU�FROOHJHV��,W�ZDV�VWUDWLILHG�LQ�PDQ\�ZD\V��WDNLQJ�LQWR�DFFRXQW�VXFK�DV��
SHFWV�DV�JHRJUDSKLF�ORFDWLRQ��VL]H��DQG�VXSSRUW��LQ�WHUPV�RI�VWXGHQW�ERG\��LW�
WRRN�LQ�DERXW�����RI�WKH�WRWDO�FROOHJH�VWXGHQW�ERG\�RI�WKH�QDWLRQ��

,W�LV�HDVLHVW�WR�VXPPDUL]H�WKH�LQIRUPDWLRQ�DERXW�MXQLRU�FROOHJHV�ILUVW��0RVW�
DUH�TXLWH�VPDOO��ZLWK�HQUROOPHQWV�OHVV�WKDQ������DQG�WKH\�RIIHU�QR�DGYDQFHG�
PDWKHPDWLFV��$PRQJ�WKH�FRXUVHV�RIIHUHG�IRU�FUHGLW��RQH�LV�DSW�WR�VHH�FRXUVHV�LQ�
HOHPHQWDU\�DOJHEUD��SODQH�JHRPHWU\��LQWHUPHGLDWH�DOJHEUD��WULJRQRPHWU\��FRO��
OHJH�DOJHEUD��DQDO\WLFDO�JHRPHWU\��PDWKHPDWLFV�RI�ILQDQFH��DQG�HYHQ�VXFK�FRXUVHV�
DV�VKRS�PDWKHPDWLFV��LQGXVWULDO�PDWKHPDWLFV�DQG�VOLGH�UXOH��$ERXW�D�WKLUG�RI�
WKH�MXQLRU�FROOHJHV�RIIHU�QR�FRXUVH�LQ�FDOFXOXV��$�VXUSULVLQJ�GLVFRYHU\�ZDV�WKDW�
DERXW�����RI�WKH�VWXGHQWV�DWWHQGLQJ�MXQLRU�FROOHJHV�DSSDUHQWO\�KDYH�DFFHVV�WR�
D�FRXUVH�LQ�FRPSXWHU�SURJUDPPLQJ��WKLV�LV�VOLJKWO\�PRUH�WKDQ�KDYH�DFFHVV�WR�D�
FRXUVH�LQ�WKH�WKHRU\�RI�HTXDWLRQV��

7XUQLQJ�WR�WKH�IRXU�\HDU�FROOHJHV��ZH�ILQG�DQ�H[SHFWHGO\�GLIIHUHQW�SDWWHUQ��
$JDLQ��PRVW�RI�WKH�FROOHJHV�DUH�VPDOO��DERXW�����KDYH�IHZHU�WKDQ������VWXGHQWV��
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DQG�RQO\�D�KDQGIXO�KDYH�PRUH�WKDQ������VWXGHQWV��$OWKRXJK�PDQ\�RI�WKHVH�DOVR�
RIIHU�KLJK�VFKRRO�OHYHO�PDWKHPDWLFV�FRXUVHV��LW�LV�FRPQIRUWLQJ�WR�VHH�WKDW�VR�PDQ\�
RI�WKHVH�FRXUVHV�JLYH�QR�FROOHJH�FUHGLW��

/HDYLQJ�WKH�PRUH�GHWDLOHG�DQDO\VLV�WR�WKH�UHSRUW�LWVHOI��WKH�IROORZLQJ�EULHI�
FRPPHQWV�PD\�EH�RI�LQWHUHVW��$ERXW�KDOI�RI�WKH�FROOHJHV�VHHP�WR�RIIHU�VRPHWKLQJ�
LQ�WKH�JHQHUDO�DUHD�RI�PRGHUQ�DOJHEUD��H�J��DOJHEUDLF�VWUXFWXUHV��OLQHDU�DOJHEUD��
HWF����8QWLO�WKH�UHVXOWV�RI�WKH�125&� VXUYH\�DUH�LQ��LW�LV�GLIILFXOW�WR�EH�PRUH�H[��
SOLFLW�DERXW�WKH�QDWXUH�DQG�GHSWK�RI�WKHVH�FRXUVHV��7KH�WUDGLWLRQDO�WKHRU\�RI�
HTXDWLRQV�FRXUVH��H�J��'LFNVRQ��LV�VWLOO�DYDLODEOH�WR�DERXW�����RI�WKH�WRWDO�VWX��
GHQW�ERG\��RIWHQ�DV�WKH�RQO\�FRXUVH�LQ�DOJHEUD�EH\RQG�FROOHJH�DOJHEUD��7KRVH�
ZKR�DUH�FRQFHUQHG�DERXW�WKH�DSSOLHG�YV�SXUH�GHEDWHV�ZLOO�QRW�EH�UHDVVXUHG�E\�WKH�
GLVFRYHU\�WKDW�DERXW�D�WKLUG�RI�WKH�FROOHJHV�RIIHU�QR�FRXUVH�LQ�GLIIHUHQWLDO�HTXD��
WLRQV��

6RPH�WUDGLWLRQV�GLH�VORZO\��DERXW�D�WKLUG�RI�WKH�FROOHJHV�FRQWLQXH�WR�RIIHU�
VHSDUDWH�FRXUVHV�LQ�GLIIHUHQWLDO�FDOFXOXV�DQG�LQWHJUDO�FDOFXOXV��DQG�DERXW�WZR��
WKLUGV�RIIHU�D�VHSDUDWH�FRXUVH�LQ�DQDO\WLFDO�JHRPHWU\��

7H[WERRN�ZULWHUV�PD\�JLYH�KHHG�WR�WKH�IDFW�WKDW�DERXW�����RI�WKH�FROOHJHV�
DSSHDU�WR�JLYH�VRPHWKLQJ�FDOOHG�DGYDQFHG�FDOFXOXV��MXGJLQJ�KRZHYHU�E\�FRXUVH�
GHVFULSWLRQV��PRVW�RI�WKHVH�VHHP�WR�EH�D�FRQWLQXDWLRQ�RU�FRPSOHWLRQ�RI�WKH�HOH��
PHQWDU\�FDOFXOXV�FRXUVH��DQG�WR�OD\�QR�VWUHVV�XSRQ�WKHRU\�RU�XSRQ�PRGHUQ�
DVSHFWV�RI�DQDO\VLV��$JDLQ��PRUH�GHWDLOHG�LQIRUPDWLRQ�RQ�WKLV�SRLQW�PXVW�DZDLW�
WKH�FRPSOHWLRQ�RI�WKH�125&�VXUYH\��,Q�VWURQJ�FRQWUDVW�WR�WKH�MXQLRU�FROOHJH�SLF��
WXUH��RQO\�D�WLQ\�JURXS�RI�FROOHJHV������ RIIHU�QR�FRXUVH�LQ�FDOFXOXV��

$�FRXUVH�LQ�VWDWLVWLFV�LV�OLVWHG�E\�DERXW�KDOI�RI�WKH�FROOHJHV��EXW�RQO\�DERXW�
D�TXDUWHU�RIIHU�RQH�ZLWK�D�FDOFXOXV�SUHUHTXLVLWH�DQG��DV�PLJKW�EH�H[SHFWHG��WKHVH�
WHQG�WR�FRQFHQWUDWH�DPRQJ�WKH�ODUJHU�FROOHJHV�ZLWK�PRUH�GLYHUVH�SURJUDPV��$�
FRXUVH�VSHFLILFDOO\�LQ�SUREDELOLW\�WKHRU\�LV�PXFK�OHVV�OLNHO\�WR�EH�OLVWHG��ZLWK�RU�
ZLWKRXW�D�FDOFXOXV�SUHUHTXLVLWH��2Q�WKH�RWKHU�KDQG��FRXUVHV�LQ�ILQLWH�PDWKHPDWLFV�
DUH�EXUJHRQLQJ�DQG�DUH�QRZ�DSSDUHQWO\�DYDLODEOH�WR�DERXW����� RI�WKH�WRWDO�
VWXGHQW�ERG\��

7R�HQG�WKLV�VXPPDU\�RQ�D�VRPHZKDW�HQFRXUDJLQJ�QRWH��ZH�QRWH�WKDW�����
RI�WKH�FROOHJHV�OLVW�DW�OHDVW�RQH�PRGHUQ�FRXUVH�LQ�DW�OHDVW�WKUHH�RI�WKH�ILYH�EDVLF�
DUHDV�DQDO\VLV�� DOJHEUD��SUREDELOLW\�DQG� VWDWLVWLFV��JHRPHWU\�DQG� WRSRORJ\��
ORJLF��7KH�WHUP�PRGHUQ�LV�WR�EH�XQGHUVWRRG�LQ�D�VSHFLILF��FKDULWDEOH��LQWHUSUHWD��
WLRQ�H[SODLQHG�PRUH�IXOO\�LQ�WKH�UHSRUW�LWVHOI��7KLV�JURXS�RI�FROOHJHV�WDNHV�LQ�
DERXW�����RI�WKH�WRWDO�FROOHJH�SRSXODWLRQ��VKRZLQJ�WKH�VWURQJ�ELDV�WRZDUG�WKH�
ODUJHU�VFKRROV��7KH�UHSUHVHQWDWLRQ�RI�GLIIHUHQW�DUHDV�RI�PDWKHPDWLFV��KRZHYHU��
LV�QRW�XQLIRUP��$�PRGHUQ�DOJHEUD�FRXUVH�LV�DYDLODEOH�WR�����RI�WKH�VWXGHQWV��
DQG�RQH�LQ�SUREDELOLW\�RU�VWDWLVWLFV�WR������ZKLOH�HDFK�RI�WKH�UHPDLQLQJ�ILHOGV�
UHDFK�DERXW������

)RU�DOO�DGGLWLRQDO�GHWDLOV��WKH�UHDGHU�LV�UHIHUUHG�WR�WKH�GHWDLOHG�UHSRUW��WKHUH�
KH�ZLOO�ILQG�WKH�OLVW�RI�FRXUVHV�XVHG�WR�FRGH�WKH�FDWDORJV��DQG�WKH�GHWDLOHG�WDEXOD��
WLRQ�RI�FRXUVHV��HLWKHU�E\�FROOHJHV�RU�E\�VWXGHQWV��LQ�D�YDULHW\�RI�GLIIHUHQW�DU��
UDQJHPHQWV�DQG�VXEFODVVHV��
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