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WKHUHE\�VROYH�D�FODVV�RI�GHFLVLRQ�SUREOHPV�RI�IDU�JUHDWHU�VFRSH�WKDQ�WKRVH�FRQ��
VLGHUHG�LQ�>�@�VLQFH�ZLWKLQ�WKH�DFFXUDF\�RI�WKH�PDFKLQH��IRU�H[DPSOH��PRGXOR�
�����RQ�WKH�LQWHUYDO�IURP��� ��WR���RQ�WKH�8QLYHUVLW\�RI�,OOLQRLV�FRPSXWHU��DOO�
FRQYHUJHQW�SRZHU�VHULHV�PD\�EH�FRQVLGHUHG�DV� SRO\QRPLDOV��7KXV�D� GHFLVLRQ�
PHWKRG�IRU�DOO�IXQFWLRQV�WKDW�PD\�EH�UHSUHVHQWHG�E\�FRQYHUJHQW�SRZHU�VHULHV�LQ�
D�ILQLWH�VHW�RI�UHDO�YDULDEOHV�PD\�QRZ�EH�SRVVLEOH�ZLWKLQ�WKH�DFFXUDF\�RI�WKH�
PDFKLQH�XVHG��(YHQ�WKRXJK�WKH�UHVXOW�REWDLQHG�LV�PRGXOR���
���IRU�H[DPSOH��DQG�
WKHUHIRUH�LV�QRW�D�SUHFLVH�WKHRUHWLFDO�UHVXOW��VXFK�D�GHFLVLRQ�PHWKRG�ZRXOG�KDYH�
YHU\�ZLGH�DSSOLFDWLRQ�ERWK� SUDFWLFDO�DQG�WKHRUHWLFDO��

$GGHG�LQ�SURRI��6LQFH�WKH�SUHVHQW�SDSHU�ZDV�VXEPLWWHG��$��6HLGHQEHUJ�KDV�
VKRZQ�WKDW�WKH�UHVXOWV�REWDLQHG�E\�7DUVNL
V�GHFLVLRQ�PDFKLQH�PD\�DOVR�EH�RE��
WDLQHG�LQ�DOJHEUDLF�JHRPHWU\��6HH� �$�1HZ�'HFLVLRQ�0HWKRG�IRU�(OHPHQWDU\�
$OJHEUD���$QQDOV�RI�0DWKHPDWLFV��YRO������������SS�����������$OWKRXJK�WKH�WZR�
PHWKRGV�DSSHDU�HTXDOO\�VXLWDEOH�IRU�KXPDQ�FDOFXODWLRQ��6HLGHQEHUJ
V�PHWKRG�
SURYLGHV�QHZ�KRSH�IRU�WKH�FRQVWUXFWLRQ�RI�D�GHFLVLRQ�PDFKLQH��
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)5$1=�+2+1��%HOO�7HOHSKRQH�/DERUDWRULHV�DQG�8QLYHUVLW\�RI�,OOLQRLV�

���7KH�QDWXUH�RI�WKH�FRQIHUHQFH��7KLV�FRQIHUHQFH��ZKLFK�ZDV�KHOG�LQ�'HWURLW��
0LFKLJDQ��-XQH��������������ZDV�VSRQVRUHG�E\�:D\QH�8QLYHUVLW\�ZLWK�WKH�FR��
RSHUDWLRQ�RI�WKH�$VVRFLDWLRQ�IRU�&RPSXWLQJ�0DFKLQHU\��WKH�,QGXVWULDO�0DWKH��
PDWLFV�6RFLHW\��DQG�WKH�ORFDO�FKDSWHU�RI�WKH�3URIHVVLRQDO�*URXS�RQ�(OHFWURQLF�
&RPSXWHUV�RI�WKH�,QVWLWXWH�RI�5DGLR�(QJLQHHUV��7KH�GHWDLOV�ZHUH�DUUDQJHG�E\�
3URIHVVRU�$UYLG�:��-DFREVRQ��GLUHFWRU�RI�WKH�:D\QH�8QLYHUVLW\�&RPSXWDWLRQ�
/DERUDWRU\��ZLWK�WKH�KHOS�RI�KLV�VWDII��7KH�SXUSRVH�RI�WKH�FRQIHUHQFH�ZDV�WR�GLV��
FXVV�

�D�� PDQSRZHU�UHTXLUHPHQWV�LQ�WKH�FRPSXWHU�ILHOG��

�7KH�IXOO�SURFHHGLQJV�RI�WKLV�FRQIHUHQFH�KDYH�EHHQ�SXEOLVKHG�DQG�DUH�DYDLODEOH�IURP�WKH�

:D\QH�8QLYHUVLW\�3UHVV��'HWURLW����0LFKLJDQ��7KH�FRVW�LV��������
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�E�� HGXFDWLRQDO�SURJUDPV�IRU�WUDLQLQJ�FRPSXWHU�SHUVRQQHO��DQG�
�F�� SRVVLELOLWLHV�IRU�FRRSHUDWLRQ�DPRQJ�EXVLQHVV��LQGXVWU\��JRYHUQPHQW�DJHQ��

FLHV��DQG�HGXFDWLRQDO�LQVWLWXWLRQV�LQ�VROYLQJ�WKH�PDQSRZHU�SUREOHP��
7KH�SURJUDP�FRQVLVWHG�RI�IRXU�JURXSV�RI�LQYLWHG�DGGUHVVHV�DQG�WZR�SDQHOV��IRO��
ORZHG�LQ�HDFK�FDVH�E\�H[WHQVLYH�GLVFXVVLRQ�IURP�WKH�IORRU��7KH�VSHDNHUV�UHSUH��
VHQWHG�D�ZLGH�UDQJH�RI�RUJDQL]DWLRQV�RI�WKH�NLQGV�MXVW�PHQWLRQHG��

7KDW�VXFK�D�FRQIHUHQFH�ZDV�RSSRUWXQH�KDUGO\�QHHGV�HPSKDVLV��IRU�WKH�VKRUW��
DJH�RI�FRPSHWHQW�FDQGLGDWHV�IRU�SRVLWLRQV�LQ�WKH�FRPSXWHU�ILHOG�LV�EHFRPLQJ�
LQFUHDVLQJO\�FULWLFDO�DV�WKH�GHPDQG�IRU�FRPSXWHUV�JURZV��1RW�WRR�ZLGHO\�UHFRJ��
QL]HG�LV�WKH�IDFW�WKDW�WKLV�SUREOHP�LV�RI�LPSRUWDQFH�WR�WKH�HQWLUH�PDWKHPDWLFDO�
IUDWHUQLW\��+RZHYHU��DOWKRXJK�PDQ\�PDWKHPDWLFLDQV�KDYH�VFRUQHG�FRPSXWHU�
DUW��PRVW�RI�XV�UHFRJQL]H�WKDW�LW�KDV�DGGHG�D�ZKROH�QHZ�GLPHQVLRQ�WR�UHVHDUFK�LQ�
HQJLQHHULQJ�DQG�LQ�WKH�SK\VLFDO�DQG�WKH�VRFLDO�VFLHQFHV��3HUKDSV�PDQ\�RI�XV�
KDYH�IHOW�WKDW��PXFK�DV�ZH�PLJKW�OLNH�WR�GR�VR��ZH�FDQQRW�DGHTXDWHO\�SUHSDUH�
RXU�VWXGHQWV�IRU�SDUWLFLSDWLRQ�LQ�WKLV�ILHOG�IRU�ODFN�RI�D�PDFKLQH��+RZHYHU��WKH�
VSHDNHUV�LQGLFDWHG�UHSHDWHGO\�WKDW�WKH�PRVW�LPSRUWDQW�HGXFDWLRQDO�UHTXLUHPHQWV�
IRU�ZRUN�LQ�WKH�FRPSXWHU�ILHOG�PD\�EH�PHW�HYHQ�E\�WKRVH�ZKR�KDYH�QR�H[SHQVLYH�HTXLS��
PHQW��,W�LV�WKH�SXUSRVH�RI�WKLV�UHSRUW�WR�RXWOLQH�WKH�GHWDLOV�RI�FRQFOXVLRQV�VXFK�DV�
WKHVH��WR�OLVW�WKH�FRQVWUXFWLYH�DFWLRQV�VXJJHVWHG��DQG�WR�FDOO�DWWHQWLRQ�WR�WKH�RS��
SRUWXQLWLHV��H[LVWLQJ�DQG�IXWXUH��IRU�HPSOR\PHQW�LQ�WKLV�ILHOG��

���0DQSRZHU�QHHGV�LQ�WKH�FRPSXWHU�ILHOG��$W�SUHVHQW��FRPSXWHUV�DUH�PRVW�
H[WHQVLYHO\�XVHG�IRU�HQJLQHHULQJ�FDOFXODWLRQV��QH[W�IRU�VFLHQWLILF�UHVHDUFK�FDOFXOD��
WLRQV��DQG�RQO\�WR�D�UHODWLYHO\�VPDOO�H[WHQW�IRU�WKH�SURFHVVLQJ�RI�EXVLQHVV�GDWD��
,Q�DOO�RI�WKHVH�DUHDV��DQG�HVSHFLDOO\�LQ�WKH�WKLUG��DV�PDFKLQHV�DUH�EXLOW�WKDW�EHWWHU�
PHHW�H[LVWLQJ�DQG�GHYHORSLQJ�QHHGV��DQG�DV�SRWHQWLDO�XVHUV�OHDUQ�ZKDW�WKHVH�QHZ�
WRROV�IRU�GDWD�SURFHVVLQJ�FDQ�GR��WKH�GHPDQG�IRU�WKH�PDFKLQHV�H[SDQGV�DW�DQ�
DFFHOHUDWLQJ�UDWH��7KLV�RI�FRXUVH�FUHDWHV�D�FRUUHVSRQGLQJ�GHPDQG�IRU�D�YDULHW\�
RI�WUDLQHG�SHUVRQQHO��3UHVHQW�LQGLFDWLRQV�DUH�WKDW�WKLV�GHPDQG�ZLOO�UHDFK�GUD��
PDWLF�SURSRUWLRQV�ZLWKLQ�D�GHFDGH��

(PSOR\HHV�LQ�WKLV�ILHOG�ZKR�UHTXLUH�PDWKHPDWLFDO�WUDLQLQJ�PD\�EH�JURXSHG�
LQWR�WKH�IROORZLQJ�FODVVLILFDWLRQV��
�$�� (PSOR\HHV�RI�WKH�FRPSXWHU�PDQXIDFWXUHU��ZKR�PD\�DOVR�XVH�FRPSXWHUV���

���� 0DFKLQH�GHVLJQ�PHQ��WUDLQHG�LQ�HOHFWURQLFV��PDWKHPDWLFV��LQIRUPDWLRQ�
WKHRU\��WKH�ORJLFDO�GHVLJQ�RI�FRPSXWHUV��HWF��6XFK�PHQ�DUH�PRVW�GLIILFXOW�
WR�ILQG��8VXDOO\�WKH\�JURZ�XS�LQ�WKH�FRPSDQ\���0DQXIDFWXUHUV�RI�WHOH��
SKRQH�VZLWFKLQJ�V\VWHPV��LQGXVWULDO�FRQWURO�V\VWHPV��DQG�RWKHU�FRP��
SXWHU�OLNH�GHYLFHV�DOVR�QHHG�PHQ�ZLWK�WKHVH�TXDOLILFDWLRQV�IRU�ZRUN�LQ�
WKHLU�UHVHDUFK�DQG�GHYHORSPHQW�RUJDQL]DWLRQV��VR�WKDW�D�EURDG�EDVLF�
WUDLQLQJ�UDWKHU�WKDQ�RQH�JRYHUQHG�VROHO\�E\�FRPSXWHU�FRQVLGHUDWLRQV�
LV�LQGLFDWHG��7KH�VDPH�REVHUYDWLRQ�DSSOLHV�WR�WKH�QH[W�FDWHJRU\�RI�HP��
SOR\HH�DV�ZHOO���
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���� (OHFWURQLF�FLUFXLW�GHVLJQHUV��7KHVH�ZLOO�EH�WUDLQHG�SULQFLSDOO\�E\�GH��
SDUWPHQWV�RI�HOHFWULFDO�HQJLQHHULQJ��0DQ\�PRUH�ZLOO�EH�QHHGHG�WKDQ�
PHQ�RI�WKH�ILUVW�W\SH��

���� 7HFKQLFDO�VDOHVPHQ��HGXFDWHG�LQ�VSHFLDO�ILHOGV�RI�DSSOLFDWLRQ��H[SHUL��
HQFHG�LQ�WKH�XVH�RI�WKH�PDFKLQHV�WKH\�VHOO��DQG�DEOH�WR�FRPPXQLFDWH�
HIIHFWLYHO\�ZLWK�WKH�SURVSHFWLYH�XVHU��0DQ\�RI�WKHVH�ZLOO�EH�PDWKHPDW��
LFV�PDMRUV�RU�PLQRUV��

���� 7UDLQLQJ�VWDII�IRU�WKH�PDQXIDFWXUHU
V�RZQ�HPSOR\HHV�DQG�IRU�WKRVH�RI�
KLV�FXVWRPHUV��$JDLQ��PDQ\�RI�WKHVH�ZLOO�EH�PDWKHPDWLFV�PDMRUV��

���� $VVHPEO\�DQG�PDLQWHQDQFH�ZRUNHUV��)RU�D�ODUJH�SURSRUWLRQ�RI�WKHVH��
KLJK�VFKRRO�WUDLQLQJ�ZLOO�EH�DGHTXDWH��

�%�� (PSOR\HHV�RI�WKH�FRPSXWHU�XVHU��ZKR�PD\�DOVR�EXLOG�FRPSXWHUV���

���� 3URIHVVLRQDO�FRPSXWHU�VWDII�WR�GHYHORS�SURJUDP�OLEUDULHV��WR�GR�QX��
PHULFDO�DQDO\VLV��WR�GHYHORS�EHWWHU�PHWKRGV�RI�XVLQJ�PDFKLQHV��WR�UH��
GXFH�GDWD�DQG�IRUPXODV�WR�FRPSXWDEOH�IRUP��HWF��

���� $SSOLHG�PDWKHPDWLFLDQV�ZLWK�FRPSXWHU�H[SHULHQFH�WR�DVVLVW�UHVHDUFK�
ZRUNHUV�LQ�YDULRXV�ILHOGV�LQ�IRUPXODWLQJ�WKHLU�SUREOHPV�SURSHUO\�IRU�
FRPSXWDWLRQ��7HDPV�RI�WKLV�NLQG�KDYH�SURYHG�WR�EH�HVSHFLDOO\�HIIHFWLYH�
LQ�UHVHDUFK��

���� 3URJUDPPHUV��
���� 0DLQWHQDQFH�ZRUNHUV��

,Q�WKH�ILUVW�WZR�RI�WKHVH�FDWHJRULHV��DGYDQFHG�PDWKHPDWLFDO�WUDLQLQJ�LV�UH��
TXLUHG��LQ�WKH�ODVW�WZR��D�KLJK�VFKRRO�HGXFDWLRQ�LV�RIWHQ�VXIILFLHQW�EXW�LQWHOOLJHQFH�
DQG�UHOLDELOLW\�DUH�HVVHQWLDO��,Q�DOO�FDWHJRULHV��WKH�SUHPLXP�LV�RQ�SHRSOH�ZKR�DUH�
DERYH�DYHUDJH�LQ�SHUVRQDOLW\��PHQWDO�DELOLW\��DQG�HGXFDWLRQ��7KH�PRUH�HGXFDWLRQ�D�
FDQGLGDWH�IRU�HPSOR\PHQW�KDV��WKH�JUHDWHU�DUH�KLV�RSSRUWXQLWLHV�WR�ILQG�D�UH��
VSRQVLEOH�SRVLWLRQ�ZLWK�D�KLJK�VDODU\��

&XUUHQWO\�WKHUH�LV�D�VKRUWDJH�LQ�DOO�WKH�DERYH�FODVVHV�H[FHSW�SHUKDSV�LQ�WKH�
FDVH�RI�SURJUDPPHUV��7KH�VKRUWDJH�LV�LQ�SDUW�GXH�WR�WKH�IDFW�WKDW�SRWHQWLDO�HP��
SOR\HHV�DUH�QRW�DZDUH�RI�WKH�JRRG�VDODULHV��WKH�RSSRUWXQLWLHV�WR�DGYDQFH��WKH�LQ��
WHUHVWLQJ�ZRUN��DQG�WKH�SOHDVDQW�DVVRFLDWLRQV�FKDUDFWHULVWLF�RI�WKH�ILHOG��+RZHYHU�
WKH�VKRUWDJH�ZLOO�FRQWLQXH�HYHQ�ZKHQ�WKLV�NQRZOHGJH�LV�PRUH�ZLGHO\�FLUFXODWHG��
VLPSO\�EHFDXVH�WKHUH�DUH�QRW�HQRXJK�VWXGHQWV�QRZ�UHFHLYLQJ�WKH�QHFHVVDU\�LQ��
VWUXFWLRQ�DW�WKH�YDULRXV�OHYHOV��

$�UHODWHG�SUREOHP�LV�WKDW�WKH�SUHVHQW�QXPEHU�RI�PDWKHPDWLFV�WHDFKHUV�LV�
WRR�VPDOO�WR�WDNH�FDUH�RI�WKH�IXWXUH�WUDLQLQJ�QHHG��0RUHRYHU��EHFDXVH�RI�WKH�
VDODU\�GLIIHUHQWLDO��ZH�FDQ�H[SHFW�IXWXUH�JUDGXDWHV�WR�EH�DWWUDFWHG�LQFUHDVLQJO\�
WR�SRVLWLRQV�RWKHU�WKDQ�WHDFKLQJ��,Q�IDFW��WHDFKHUV�WKHPVHOYHV�KDYH�RIWHQ�EHHQ�
DWWUDFWHG�WR�VXFK�SRVLWLRQV��DQG�LQ�WKH�ORQJ�UXQ��WKH�SUREOHP�RI�ILQGLQJ�WHDFK��
HUV�ZLOO�EH�PRUH�FULWLFDO�WKDQ�WKDW�RI�ILQGLQJ�VWXGHQWV��7KH�SXEOLF�ZLOO�WKXV�EH�
IDFHG�LQFUHDVLQJO\�ZLWK�WKH�QHFHVVLW\�RI�PDNLQJ�WHDFKLQJ�PRUH�DWWUDFWLYH�WR�DEOH�
FDQGLGDWHV�LQ�RUGHU�WR�SUHVHUYH�WKH�TXDOLW\�RI�WKH�VFKRROV��
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���(GXFDWLRQDO�LQVWLWXWLRQV�DQG�WKH�PDQSRZHU�QHHG��&OHDUO\��WKH�JUHDWHVW�
UHVSRQVLELOLW\�IRU�PHHWLQJ�WKLV�PDQSRZHU�QHHG�IDOOV�RQ�WKH�HGXFDWLRQDO�LQVWLWX��
WLRQV��7KH�SULPDU\�FRQVLGHUDWLRQV��DV�WKH\�ZHUH�GHYHORSHG�E\�WKH�YDULRXV�VSHDN��
HUV�RI�WKH�FRQIHUHQFH��DSSHDU�WR�EH�WKHVH��

����7KH�XOWLPDWH�HIIHFW�RI�WKH�FRPSXWHU�ZLOO�EH�WR�LQFUHDVH�OHLVXUH�WLPH�E\�
DFFHOHUDWLQJ�WKH�LQFUHDVH�LQ�RXWSXW�SHU�PDQ�KRXU�FKDUDFWHULVWLF�RI�RXU�
WHFKQRORJ\��7RR�PXFK�HPSKDVLV�RQ�YRFDWLRQDOLVP�DQG�WRR�OLWWOH�HPSKD��
VLV�RQ�WKH�OLEHUDO�DVSHFWV�RI�HGXFDWLRQ�ZRXOG�WHQG�WR�GHVWUR\�WKH�EHQH��
ILWV�RI�WKLV�OHLVXUH��DQG�ZRXOG�EH�D�VHULRXV�GLVVHUYLFH�WR�GHPRFUDF\��

����(YHQ�IURP�WKH�SRLQW�RI�YLHZ�RI�HIIHFWLYH�SDUWLFLSDWLRQ�LQ�FRPSXWHU�
ZRUN��VSHFLILF�PDFKLQH�WUDLQLQJ�PXVW�QRW�EH�DOORZHG�WR�UHSODFH�IXQGD��
PHQWDO�VFLHQWLILF�HGXFDWLRQ��1HJOHFWHG�HGXFDWLRQ�LV�D�KDQGLFDS�WKDW�
PD\�QHYHU�EH�RYHUFRPH��EXW�PDFKLQH�RSHUDWLRQ�FDQ�DOZD\V�EH�OHDUQHG�
RQ�WKH�MRE�LQ�D�IHZ�PRQWKV��7KH�UDSLGLW\�ZLWK�ZKLFK�PDFKLQHV�EHFRPH�
REVROHWH�OHQGV�HPSKDVLV�WR�WKLV�SRLQW��

����1R�H[WHQVLYH�LQWURGXFWLRQ�RI�QHZ�PDWKHPDWLFV�FRXUVHV�LV�LQGLFDWHG��
+RZHYHU��WKH�H[LVWLQJ�FRXUVHV�QHHG�WR�UHFRJQL]H�LQ�D�UHDOLVWLF�ZD\�WKH�
LPSRUWDQFH�RI�FRPSXWDWLRQ�LQ�WKH�VFLHQWLILF�DQG�LQGXVWULDO�DFWLYLWLHV�RI�
RXU�WLPH��WR�WUDLQ�VWXGHQWV�WR�WKLQN�LQ�WHUPV�RI�PDQ\�YDULDEOHV��HWF��
7KXV��VLJQLILFDQW�FKDQJHV�LQ�HPSKDVLV�DQG�SRLQW�RI�YLHZ�DUH�LQ�RUGHU��

����(GXFDWLRQ�VKRXOG�EH�GHVLJQHG�WR�FKDOOHQJH�WKH�VWXGHQW
V�EHVW�DELOLWLHV�
DQG�SDUWLFXODU�HPSKDVLV�VKRXOG�EH�SODFHG�RQ�FRXUVHV�DQG�PHWKRGV�RI�
WHDFKLQJ�ZKLFK�UHTXLUH�FUHDWLYH�WKLQNLQJ�LQ�WKH�OHDUQLQJ�SURFHVV�UDWKHU�
WKDQ�LPLWDWLRQ�DQG�GULOO�DORQH��,QGHHG��ZKDW�WKH�VWXGHQW�QHHGV�PRVW�
IURP�KLV�VFKRROLQJ�LV�D�EDVLF�IRXQGDWLRQ�RI�SULQFLSOHV�E\�ZKRVH�DLG�KH�
FDQ�FRQWLQXH�KLV�OHDUQLQJ�WKURXJKRXW�KLV�\HDUV�RI�HPSOR\PHQW�DQG�WKXV�
NHHS�DEUHDVW�RI�FKDQJLQJ�WHFKQRORJ\��

����7KHUH�VKRXOG�EH�D�IDU�UHDFKLQJ�UH�HPSKDVLV�RQ�PDWKHPDWLFDO�PRGHV�RI�
WKRXJKW�DQG�DQDO\VLV�DW�DOO�OHYHOV�RI�WKH�HGXFDWLRQDO�SURFHVV��

$V�PHQWLRQHG�SUHYLRXVO\��WKHVH�SULPDU\�JRDOV�UHTXLUH�QR�H[SHQVLYH�PDFKLQ��
HU\�IRU�WKHLU�DWWDLQPHQW��

&RPPHQWV�GLUHFWHG�WR�VSHFLILF�HGXFDWLRQDO�OHYHOV�ZHUH�DOVR�PDGH��$W�WKH�
KLJK�VFKRRO�OHYHO��WKHVH�LQFOXGHG�WKH�IROORZLQJ��

����([SHULHQFH�VKRZV�WKDW�DEOH�KLJK�VFKRRO�JUDGXDWHV�FDQ�HDVLO\�EH�WUDLQHG�
WR�SHUIRUP�VRPH�RI�WKH�PRUH�URXWLQH�WDVNV�RI�FRPSXWLQJ�VXFK�DV�SUR��
JUDPPLQJ��IRU�H[DPSOH��WKHUHE\�UHOHDVLQJ�PRUH�KLJKO\�WUDLQHG�VWDII�IRU�
ZRUN�LQ�ZKLFK�DGYDQFHG�WUDLQLQJ�LV�QHFHVVDU\��

����7KH�LQWHUHVWV�RI�KLJK�VFKRRO�VWXGHQWV�DUH�W\SLFDOO\�GRUPDQW�DQG�QHHG�
VWLPXODWLRQ�DQG�HQFRXUDJHPHQW��7KLV�FDQ�EH�GRQH�E\�HPSKDVL]LQJ�WKH�
LPSRUWDQFH�RI�FRPSXWDWLRQ�LQ�WKHLU�PDWKHPDWLFV�FRXUVHV��E\�LQWUR��
GXFLQJ�FRPSXWHU��OLWHUDWXUH��LQWR�KLJK�VFKRRO�OLEUDULHV��E\�SURYLGLQJ�H[��
SHULHQFH�ZLWK�GHVN�PDFKLQHV��E\�FRPSHWLWLRQV�DQG�SUL]HV��HWF��

����$Q�HPSKDVLV�RQ�DFFXUDF\�DQG�FKHFNLQJ�LV�YLWDO���*HWWLQJ�WKH�PHWKRG�
ULJKW��LVQ
W�HQRXJK��D�FRPSXWLQJ�PDFKLQH�GRHV�MXVW�ZKDW�LW�LV�WROG�WR�
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GR��DQG�RQH�HUURU�LQ�SURJUDPPLQJ�PD\�FDXVH�LW�WR�PDNH�WKRXVDQGV�RI�
HUURUV�D�PLQXWH��

���� 7KH�YRFDWLRQDO�KLJK�VFKRROV�FDQ�SURYLGH�JRRG�SUHSDUDWLRQ�IRU�PDLQ��
WHQDQFH�ZRUN�RQ�FRPSXWHUV�WKURXJK�WUDLQLQJ�LQ�VKRS�ZRUN��HOHFWURQLFV��
PDWKHPDWLFV��HWF��

&RPPHQWV�GLUHFWHG�SULPDULO\�DW�WKH�FROOHJH�OHYHO�LQFOXGHG�WKHVH��
����� 1XPHULFDO�DQDO\VLV��WKRXJK�GLIILFXOW��LV� WKH�PRVW�LPSRUWDQW�VLQJOH�

PDWKHPDWLFDO�FRXUVH�QHHGLQJ�WR�EH� LQWURGXFHG�LQWR�WKH�FXUULFXOXP��
+RZHYHU��WKH�DSSURDFK�PXVW�EH�XS�WR�GDWH��PXFK�RI�WKH�FODVVLFDO�PD��
WHULDO�RQ�FRPSXWDWLRQ�LV�REVROHWH��

����� 7UDLQLQJ�LQ�DEVWUDFW�PDWKHPDWLFV��VXFK�DV� DOJHEUD�DW�WKH�%LUNKRII��
0DF/DQH�OHYHO��IRU�H[DPSOH��LV�PRVW�YDOXDEOH�IRU�WKRVH�ZKR�ZLOO�DQDO\]H�
SUREOHPV�DQG�UHGXFH�WKHP�WR�PDWKHPDWLFDO�IRUP�SULRU�WR�FRPSXWDWLRQ�
DQG�HVSHFLDOO\�IRU�WKRVH�ZKR�ZLOO�GHVLJQ�ORJLFDO�PDFKLQHV��

����� &RQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�LQWURGXFLQJ�EDVLF�ORJLF��QXPEHU�V\V��
WHPV�RWKHU�WKDQ�GHFLPDO��DQG�YHFWRUV�DQG��PDWULFHV��DOO�RI�ZKLFK�DUH�
IXQGDPHQWDO�LQ�PRGHUQ�FRPSXWHU�PDWKHPDWLFV��LQWR�WKH�SURJUDP�RI�WKH�
IUHVKPDQ�\HDU��RU�HYHQ�LQWR�WKH�KLJK�VFKRRO�SURJUDP��0DWKHPDWLFDO�
LQGXFWLRQ��WKH��VRXO�RI�SURJUDPPLQJ���GHVHUYHV�D�VSHFLDO�HPSKDVLV��

����� 7KH�VXEMHFW�RI�ILQLWH�DSSUR[LPDWLRQ�SURFHGXUHV�VKRXOG�EH�LQWURGXFHG�
ZKHUHYHU�SRVVLEOH��IRU�H[DPSOH��LQ�VWXG\LQJ�LQWHJUDWLRQ��EHFDXVH�VXFK�
SURFHGXUHV�DUH�XVHG�LQ�FRPSXWLQJ�ZLWK�PDFKLQHV��ZKLFK�FDQQRW�SDVV�
WR�WKH�OLPLW��

����� ([SHULHQFH�ZLWK�GHVN�FDOFXODWRUV�LVCLPSRUWDQW�EHFDXVH�LW�JLYHV�D��IHHO��
IRU�FRPSXWDWLRQ�DQG�VKRXOG�SUHFHGH�WUDLQLQJ�ZLWK�HOHFWURQLF�FRPSXWHUV��

����� 7KH�VWXGHQW�H[SHFWLQJ�WR�HQWHU�WKH�FRPSXWLQJ�ILHOG�VKRXOG�GHYHORS�DQ�
LQWHUHVW�LQ��DQG�REWDLQ�H[SHULHQFH�ZLWK��DSSOLFDWLRQV��VLQFH�DQ�HVVHQWLDO�
TXDOLILFDWLRQ�LV�WKH�DELOLW\�WR�FRPPXQLFDWH�ZLWK�WKH�HQJLQHHUV�DQG�VFL��
HQWLVWV�ZKR�SURYLGH�WKH�SUREOHPV��

����� 7KHUH�LV�D�ZLGH�JDS�EHWZHHQ�WKH�XQGHUJUDGXDWH
V�PDWKHPDWLFDO�WUDLQ��
LQJ�DQG�ZKDW�WKH�JUDGXDWH�VFKRRO�RU�LQGXVWU\�ZLOO�UHTXLUH�RI�KLP��0RUH�
DWWHQWLRQ�PXVW�EH�JLYHQ�WR�LPSURYLQJ�KLV�PDWKHPDWLFDO�SUHSDUDWLRQ��

����� ,W�ZDV�UHSHDWHGO\�HPSKDVL]HG�WKDW�D�EURDG��WKRURXJK�WUDLQLQJ�LQ�PDWK��
HPDWLFV��DSSURSULDWHO\�RULHQWHG�ZLWK�UHVSHFW�WR�FRPSXWDWLRQ�DQG�DSSOL��
FDWLRQV��LV�WKH�EHVW�WUDLQLQJ�IRU�PDWKHPDWLFDO�ZRUN�LQ�WKH�FRPSXWHU�
ILHOG��DQG�WKDW�RQO\�D�JHQHUDO�IDPLOLDULW\�ZLWK�ZKDW�WKH�PDFKLQHV�FDQ�
GR�LV�SUHUHTXLVLWH�WR�VXFK�HPSOR\PHQW��0RVW�RI�WKH�VSHFLDOL]HG�WUDLQ��
LQJ�PD\�EH�OHIW�WR�JUDGXDWH�FRXUVHV�RU�PD\�EH�REWDLQHG�RQ�WKH�MRE��

&RQVLGHUDEOH�UHJUHW�ZDV�H[SUHVVHG�E\�D�QXPEHU�RI�VSHDNHUV�WKDW�PDQ\�PDWK��
HPDWLFLDQV�YLHZ�WKH�ZKROH�VFLHQFH�RI�FRPSXWDWLRQ�DV�EHLQJ�VRPHZKDW�EHQHDWK�
WKHLU�FRQVLGHUDWLRQ��,QGHHG��WKLV�DWWLWXGH�ZDV�IHOW�WR�KDYH�FRQVWLWXWHG�D�VHULRXV�
LPSHGLPHQW�WR�SURJUHVV�LQ�YLHZ�RI�WKH�LQIOXHQFH�H[HUWHG�E\�VXFK�PDWKHPDWLFLDQV�
RQ�JUDGXDWH�VWXGHQWV��7KH�IROORZLQJ�FRPPHQWV�DUH�GLUHFWHG�WR�WKH�JUDGXDWH�OHYHO�
DQG�DUH�LQ�SDUW�DQ�DQVZHU�WR�WKLV�DWWLWXGH��
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����� 7KH�UHZULWLQJ�RI�DQDO\VLV�LQ�D�IRUP�DGDSWHG�WR�WKH�FRPSXWHU�LV�D�IDU�
IURP�WULYLDO�SUREOHP�DQG�ZLOO�UHTXLUH�\HDUV�IRU�LWV�FRPSOHWLRQ��

����� 7KH�PDWKHPDWLFDO�DQDO\VLV�RI�DQ�DSSOLHG�SUREOHP�DQG�LWV�UHGXFWLRQ�WR�
FRPSXWDEOH�IRUP�LV�RIWHQ�QRW�WULYLDO�HLWKHU��HYHQ�WKRXJK�RQO\�HOHPHQ��
WDU\�PDWKHPDWLFV�PD\�EH�LQYROYHG��

����� %HVLGHV�QXPHULFDO�DQDO\VLV��WKH�TXDOLWDWLYH�WKHRU\�RI�GLIIHUHQWLDO�HTXD��
WLRQV��DV�RSSRVHG�WR�WKH�VHDUFK�IRU�FORVHG�VROXWLRQV���WKH�HIIHFW�RI�KLJKHU�
RUGHU�WHUPV�WKDW�QR�ORQJHU�QHHG�WR�EH�QHJOHFWHG�LQ�DQDO\]LQJ�SK\VLFDO�
SUREOHPV��SUDFWLFDEOH�H[LVWHQFH�WKHRUHPV�DQG�WHVWV��WKH�WKHRU\�RI�HU��
URUV��WKH�WKHRU\�RI�V\VWHPV��DQ�DEVWUDFW�WKHRU\�RI�GLJLWDO�FRQWURO�SURF��
HVVHV��DQG�WKH�GHYHORSPHQW�RI�TXDQWLWDWLYH�PHWKRGV�RI�UHVHDUFK�LQ�WKH�
VRFLDO�VFLHQFHV��ZHUH�DOO�FLWHG�DV�LPSRUWDQW�DUHDV�IRU�PDWKHPDWLFDO�LQ��
YHVWLJDWLRQ��

����� *UDGXDWH�VWXGHQWV�DUH�DWWUDFWHG�WR�VWDIIV�ZLWK�OLYHO\��FXUUHQW�SUREOHPV��
7KXV�WKHUH�ZLOO�EH�DQ�LQDGHTXDWH�VXSSO\�RI�DSSOLHG�PDWKHPDWLFLDQV�XQ��
WLO�PRUH�PDWKHPDWLFLDQV�LQ�WKH�XQLYHUVLWLHV�EHFRPH�DFWLYH�LQ�WKDW�NLQG�
RI�UHVHDUFK��,Q�IDFW��WKH�VHWV�FRQVLVWLQJ�RI�WKH�PDWKHPDWLFV�ZKLFK�LV�
WDXJKW��WKH�PDWKHPDWLFV�ZKLFK�LV�WKH�REMHFW�RI�UHVHDUFK��DQG�WKH�PDWK��
HPDWLFV�ZKLFK�WKH�ZRUOG�QHHGV��KDYH�WRR�OLPLWHG�DQ�LQWHUVHFWLRQ��

����� ,Q�LQVWLWXWLRQV�KDYLQJ�D�FRPSXWHU��VSHFLDO�OHFWXUHV�DQG�VSHFLDO�FRXUVHV�
PD\�EH�JLYHQ�WR�LQIRUP�VWXGHQWV�DQG�VWDII�LQ�RWKHU�GHSDUWPHQWV�DERXW�
WKH�QDWXUH�RI�WKH�FRPSXWHU��ZKDW�LW�FDQ�GR��ZKDW�LW�VKRXOG�QRW�EH�H[��
SHFWHG�WR�GR��KRZ�LW�FDQ�DLG�WKHLU�UHVHDUFK��DQG�KRZ�LW�VKRXOG�EH�SUR��
JUDPPHG�IRU�WKLV�SXUSRVH��,Q�WKLV�ZD\��WKH�FRPSXWHU�FDQ�EH�XVHG�WR�
H[HUW�D�EHQHILFLDO��XQLI\LQJ�LQIOXHQFH�RQ�WKH�XQLYHUVLW\��

6RPH�RI�WKHVH�REVHUYDWLRQV��DV�ZHOO�DV�WKRVH�PDGH�HDUOLHU�FRQFHUQLQJ�WKH�W\SH�
RI�WUDLQLQJ�WKDW�LV�HVVHQWLDO��LQGLFDWH�WKDW�WKH�LQWHUHVWV�RI�WKH�SXUH�PDWKHPDWL��
FLDQ��WKH�DSSOLHG�PDWKHPDWLFLDQ��DQG�WKH�FRPSXWHU�VSHFLDOLVW�DUH�QRW�VR�GLYHUJHQW�
DV�PLJKW�RQFH�KDYH�DSSHDUHG��

���1RQ�HGXFDWLRQDO�HPSOR\HUV�DQG�WKH�PDQSRZHU�SUREOHP��7KH�REVHUYDWLRQ�
RI�WKRVH�IDPLOLDU�ZLWK�WKH�UHFUXLWLQJ�SUREOHP�ZDV�WKDW��3K�'�
V� DUH�KDUG�WR�ILQG�
DQG�KDUGHU�WR�UHFUXLW��IRU�SRVLWLRQV�LQ�WKH�FRPSXWLQJ�ILHOG��7KLV�LV�SDUWO\�GXH�WR�
WKH�UHODWLYHO\�VPDOO�QXPEHU�RI�SRVVLEOH�FDQGLGDWHV��DQG�SDUWO\�GXH�WR�DQ�XQ��
ZLOOLQJQHVV�WR�DFFHSW�QRQDFDGHPLF�HPSOR\PHQW�EHFDXVH�RI�DQWLFLSDWHG�ORVV�RI�
IUHHGRP�RI�UHVHDUFK��OLPLWHG�YDFDWLRQ�WLPH��URXWLQH�W\SH�RI�ZRUN��DQG�VR�RQ��IRU�
ZKLFK�WKH�FRQVLGHUDEO\�EHWWHU�SD\�GRHV�QRW�DOZD\V�VHHP�WR�EH�DGHTXDWH�FRP��
SHQVDWLRQ��$V�3K�'�
V� LQ�VXFK�HPSOR\PHQW�DUH�LQFUHDVLQJO\�SURYLGHG�ZLWK�VHPL��
SURIHVVLRQDO�DQG�QRQSURIHVVLRQDO�DLG�WR�KHOS�ZLWK�WKH�PRUH�URXWLQH�SURFHGXUHV��
DQG�DV�QRQDFDGHPLF�UHVHDUFK�RUJDQL]DWLRQV�WDNH�RQ�D�PRUH�DFDGHPLF�IODYRU��LW�
ZLOO�EHFRPH�SURJUHVVLYHO\�HDVLHU�WR�UHFUXLW�VXFK�SHUVRQQHO��,Q�IDFW��D�UHDO�SURE��
OHP�PD\�XOWLPDWHO\�EH�WR�LQGXFH�HQRXJK�3K�'�
V� WR�VWD\�LQ�WHDFKLQJ�SRVLWLRQV��

6RPH�VSHFLILF�ZD\V�LQ�ZKLFK�QRQDFDGHPLF�HPSOR\HUV�FDQ�KHOS�WR�LQFUHDVH�WKH�
VXSSO\�RI�KLJKO\�WUDLQHG�SHUVRQQHO�DUH�WKHVH��
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����)XQGV�VKRXOG�EH�JLYHQ�WR�VFKRROV�IRU�WKH�SXUSRVH�RI�VHWWLQJ�XS�FRPSXWD��
WLRQ�ODERUDWRULHV��

����6FKRODUVKLS�IXQGV�VKRXOG�EH�SURYLGHG�IRU�SURPLVLQJ�VWXGHQWV��
����6WXGHQWV�VKRXOG�EH�JLYHQ�VXPPHU�SRVLWLRQV�GXULQJ�WKHLU�SHULRG�RI�VFKRRO��

LQJ�DQG�SDUW�WLPH�ZRUN�LQ�ZLQWHU�ZKHUH�WKDW�LV�IHDVLEOH��
����&RQVXOWDWLRQ�RSSRUWXQLWLHV�VKRXOG�EH�SURYLGHG�IRU�WHDFKHUV��7KLV�ZLOO�

PDNH�LW�HDVLHU�IRU�WKHP�WR�VWD\�LQ�WHDFKLQJ��ZKHUH�WKHLU�VHUYLFHV�ZLOO�EHQH��
ILW�PDQ\�HPSOR\HUV�UDWKHU�WKDQ�MXVW�RQH��

����(QGRZHG�SURIHVVRUVKLSV��IHOORZVKLSV�IRU�IXUWKHU�VWXG\��IXQGV�IRU�YLVLWLQJ�
SURIHVVRUVKLSV��DQG�WHPSRUDU\�SRVLWLRQV�LQ�EXVLQHVV��LQGXVWU\��RU�JRYHUQ��
PHQW��VKRXOG�EH�SURYLGHG�IRU�WKH�WHDFKHUV�DOVR��

���� ,QGXVWU\�VKRXOG�DOORZ�QHDU�E\�VFKRROV�ZLWKRXW�FRPSXWHUV�WR�XVH�LWV�PD��
FKLQHV�RQ�D�SDUW�WLPH�EDVLV�DQG�SURYLGH�VLJQLILFDQW�SUREOHP�PDWHULDO�DV�
D�PHDQV�RI�JLYLQJ�SUDFWLFDO�H[SHULHQFH�WR�ERWK�VWXGHQWV�DQG�VWDII��

���� ,QWHUHVW��JRRGZLOO��DQG�LQVSLUDWLRQ�VKRXOG�EH�FUHDWHG�E\�SURYLGLQJ�LQ��
IRUPDWLYH�OHFWXUHV��RULHQWDWLRQ�SURJUDPV��DSSURSULDWH�OLWHUDWXUH��HWF���LQ�
VFKRROV�DQG�FROOHJHV��

����7KURXJK�FRRSHUDWLRQ�ZLWK�DQG�VXSSRUW�RI�DSSURSULDWH�DJHQFLHV��VXFK�DV�
WKLV�FRQIHUHQFH��IRU�H[DPSOH���QRQ�DFDGHPLF�HPSOR\HUV�FDQ�DLG�LQ�WKH�
VWXG\�RI�WKH�QHHGV�IRU�WUDLQLQJ�DQG�UHVHDUFK�DQG�LQ�WKH�IRUPXODWLRQ�RI�
SROLFLHV�DQG�SODQV�IRU�KDQGOLQJ�WKH�SUREOHPV�WKDW�DULVH��

0DQ\�IRUZDUG�ORRNLQJ�FRPSDQLHV�DQG�FHUWDLQ�JRYHUQPHQW�DJHQFLHV��WKH�
1DWLRQDO�6FLHQFH�)RXQGDWLRQ��IRU�H[DPSOH��DUH�DOUHDG\�DFWLYH�LQ�WKH�DERYH�
ZD\V��7KHLU�KHOS�KDV�EHHQ�ZLGHO\�DSSUHFLDWHG�E\�VWXGHQWV�DQG�WHDFKHUV�WKURXJK��
RXW�WKH�FRXQWU\��,W�LV�WR�EH�KRSHG�WKDW�RWKHU�FRPSDQLHV�ZLOO�VRRQ�IROORZ�VXLW��

&OHDUO\�QRW�DOO�WKH�IXQGV�IRU�VXFK�DFWLYLWLHV�FDQ�FRPH�IURP�WKH�FRPSXWLQJ�
PDFKLQH�PDQXIDFWXUHUV��,QGHHG��RWKHU�FRPSDQLHV�VWDQG�WR�JDLQ�PXFK�LQ�WKH�
ORQJ�UXQ�IURP�VKDULQJ�LQ�WKHVH�UHVSRQVLELOLWLHV�LQ�RUGHU�WR�DGYDQFH�FRPSXWHU�DUW��

$Q�RXWVWDQGLQJ�H[DPSOH�RI�WKLV�VRUW�RI�VKDUHG�UHVSRQVLELOLW\�LV�WR�EH�VHHQ�LQ�
WKH�:D\QH�8QLYHUVLW\�&RPSXWDWLRQ�/DERUDWRU\��ZKLFK�GHULYHV�DGYLFH�DQG�VXS��
SRUW�IURP�VRPH�WZHQW\�FRPSDQLHV�LQ�WKH�'HWURLW�DUHD��%HFDXVH�RI�WKLV�FRRSHUD��
WLRQ��WKH�/DERUDWRU\�LV�HQDEOHG�WR�PDNH�D�XQLTXH�FRQWULEXWLRQ�WR�WKH�HFRQRPLF�
OLIH�RI�WKH�FRPPXQLW\�DV�ZHOO�DV�WR�JLYH�LWV�VWXGHQWV�SDUWLFXODUO\�YDOXDEOH�WUDLQ��
LQJ��

7KHUH�LV�QR�UHDVRQ�ZK\�VLPLODU�ODERUDWRULHV�FRXOG�QRW�EH�VHW�XS�LQ�PDQ\�
RWKHU�XQLYHUVLWLHV��,QGHHG��WKLV�VKRXOG�EH�GRQH��IRU�LQ�WKLV�DUHD�DV�LQ�RWKHUV��WKH�
XQLYHUVLWLHV�PXVW�VHUYH�DV�WKH�SULPDU\�VRXUFHV�RI�QHZ�WDOHQW�DQG�QHZ�LGHDV��
0RUHRYHU��WKHLUV�LV�DOVR�WKH�UHVSRQVLELOLW\�RI�KHOSLQJ�WR�HQVXUH�WKDW�WKH�SRWHQ��
WLDOLWLHV�RI�WKHVH�QHZ�PDFKLQHV�ZLOO�EH�XVHG�RQO\�IRU�WKH�SUHVHUYDWLRQ�DQG�DG��
YDQFHPHQW�RI�WKH�YDOXHV�RI�RXU�IUHH��GHPRFUDWLF�VRFLHW\��

���&RQFOXVLRQ��$Q�LPSRUWDQW�IHDWXUH�RI�WKHVH�PHHWLQJV�ZDV�WKH�HQWKXVLDVP�
RI�WKH�VSHDNHUV�IRU�ZKDW�WKH�FRPSXWHU�DQG�UHODWHG�GHYLFHV�FDQ�QRZ�GR�DQG�ZLOO�
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GR�LQ�WKH�IXWXUH��7KH�DXWRPDWLF�RIILFH��WKH�DXWRPDWLF�IDFWRU\��DQG�EHWWHU�V\V��
WHPV�RI�FRPPXQLFDWLRQ��DV�ZHOO�DV�EHWWHU�FRPSXWHUV��ZHUH�LQGLFDWHG�DV�EHLQJ�
ZHOO�RQ�WKH�ZD\�WRZDUG�UHDOL]DWLRQ��0RUHRYHU��LQ�DOO�WKHVH�GHYHORSPHQWV��PDW�KH��
PDWLFV�ZLOO�SOD\�DQ�LPSRUWDQW�UROH��:KHWKHU�RU�QRW�ZH�DV�PDWKHPDWLFLDQV�H[HU��
FLVH�DQ\�VLJQLILFDQW�LQIOXHQFH�WKHUHRQ�GHSHQGV�RQ�WKH�H[WHQW�WR�ZKLFK�ZH�DUH�
ZLOOLQJ�WR�FRRSHUDWH�LQ�WKH�HGXFDWLRQ�RI�ZRUNHUV�LQ�WKLV�ILHOG��,I�ZH�DUH�XQZLOOLQJ�
WR�UHFRJQL]H�WKH�ULVLQJ�LPSRUWDQFH�RI�DSSOLHG�PDWKHPDWLFV�DQG�FRPSXWDWLRQ��
PXFK�RI�RXU�SUHVHQW�UHVSRQVLELOLW\�ZLOO�RI�QHFHVVLW\�EH�WDNHQ�RYHU�E\�RWKHU�GH��
SDUWPHQWV�RI�RXU�XQLYHUVLWLHV�DQG�E\�LQGXVWULDO�WUDLQLQJ�SURJUDPV��2Q�WKH�RWKHU�
KDQG��WKHUH�LV�PXFK�WR�EH�JDLQHG��IRU�DOO�FRQFHUQHG��IURP�PXWXDO�UHVSHFW�DQG�
FRRSHUDWLRQ��

$1�(;3(5,0(17�:,7+�7(/(9,6,21�
0$5*8(5,7(� /(+5�� %U\Q�0DZU�&ROOHJH�

�2I�P\VHOI�,�VD\�QRWKLQJ��EXW�LQ�EHKDOI�RI�WKH�EXVLQHVV�ZKLFK�LV�LQ�KDQG�,�HQWUHDW�PHQ�WR�EH��
OLHYH�LW�LV�QRW�DQ�RSLQLRQ�WR�EH�KHOG�EXW�D�ZRUN�WR�EH�GRQH���)UDQFLV�%DFRQ�

���,QWURGXFWLRQ��7KLV�LV�D�UHSRUW�RQ�D�VHPHVWHU
V�H[SHULHQFH�ZLWK�D�PDWKH��
PDWLFV�SURJUDP�RQ�D�FRPPHUFLDO�QHWZRUN��FRQFHUQHG�QRW�VR�PXFK�ZLWK�WKH�SUR��
JUDP�LWVHOI�DV�ZLWK�WKH�SRZHUIXO�PHDQV�DW�RXU�GLVSRVDO��IRU�RXU�SXUSRVHV��,�VD\�
�RXU��QRW�RQO\�LQ�WKH�ZLGH�VHQVH�RI�QDWLRQDO��FRQFHUQ�ZLWK�DQ� HGXFDWLRQDO�
GLOHPPD��LI�QRW�GLVDVWHU��LQ�PDWKHPDWLFDO�WUDLQLQJ�EXW�DOVR�LQ�WKH�VSHFLDO�VHQVH�
RI�PDWKHPDWLFLDQV��ZLWK�DOO�WKDW�LPSOLHV�RI�WKH�VSHFLDOLVW
V�MHDORXV�FRQFHUQ�IRU�
KLV�RZQ�ILHOG�RI�NQRZOHGJH��)LIWHHQ�ZHHNV�FRQYLQFHG�PH�WKDW�WKH�EHVW�ZH�FDQ�
PDQDJH�EHVW� LQ�D�PDWXUH�SURIHVVLRQDO�VHQVH�HYHQ�LQ�VR�VXSSRVHGO\�HVRWHULF�D�
ILHOG�DV�SXUH�PDWKHPDWLFV�SD\V�RII�LQ�WKDW�XQNQRZQ�JHQHUDO�SXEOLF�DW�WKH�UH��
FHLYLQJ�VFUHHQ�RI�D�WHOHYLVLRQ�FDPHUD�LQ�SUHFLVHO\�WKH�ZD\V�ZH�ZDQW�DQG�QHHG��

7KH�SURJUDP�FDOOHG�8QLYHUVLW\�RI�WKH�$LU�ZKLFK�KDV�MXVW�FRPSOHWHG�LWV�IRXUWK�
\HDU�RYHU�3KLODGHOSKLD
V�&KDQQHO���LV�D�MRLQW�XQGHUWDNLQJ�RI�:),/� DQG�VRPH�
WZHQW\�ILYH�LQVWLWXWLRQV�RI�WKH�'HODZDUH�9DOOH\�UHJLRQ��UDQJLQJ�IURP�5XWJHUV�
DQG�/HKLJK�WKURXJK�3KLODGHOSKLD
V�YDULHG�OLVW�WR�/LQFROQ�DQG�WKH�8QLYHUVLW\�RI�
'HODZDUH�� ,QGLYLGXDO�IDFXOW\�PHPEHUV�RU�GHSDUWPHQWV�VXEPLW�WR�WKH�VWXGLR
V�
HGXFDWLRQDO�GLUHFWRU�VXJJHVWHG�SODQV�IRU�D�ILIWHHQ�ZHHN��FRXUVH���2FWREHU�WKURXJK�
-DQXDU\�RU�)HEUXDU\�WKURXJK�0D\��WR�EH�GHYHORSHG�LQ�HLWKHU�D�VHYHQWHHQ�RU�
WZHQW\�VHYHQ�PLQXWH�SHULRG�RQFH�D�ZHHN��7HQ� FRXUVHV�DUH�VHOHFWHG�IRU�HDFK�
VHPHVWHU�DQG�WKH�OHFWXUHUV�VXSSO\�RXWOLQHV�IURP�ZKLFK�WKH�VWXGLR�FRPSLOHV�D�VH��
PHVWHU�V\OODEXV��DQQRXQFHG�DW�HDFK�WDON�DQG�VHQW�RXW�IRU�WZHQW\�ILYH�FHQWV��,Q�
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