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I<g[Q[O�O]<Yh�<[G�g<jQ][<YI 

+DYH \RX SDXVHG WR FRQVLGHU WKH WUHPHQGRXV YDULDWLRQ LQ WKH QXPEHUV RI FRH[LVWLQJ VSHFLHV RI� � � � � � � � � � � � � � 
SODQWV DQG DQLPDOV� VRPHWLPHV EHWZHHQ DUHDV LQ DV FORVH SUR[LPLW\ DV DQ DEDQGRQHG IDUP ILHOG� � � � � � � � � � � � � � 
DQG DGMDFHQW ZRRGORW� RU DV JHRJUDSKLFDOO\ VHSDUDWHG DV WKH DUFWLF DQG WKH WURSLFV" � � � � � � � � � � � � $ FHQWUDO � � 
DQG HOXVLYH TXHVWLRQ LQ HFRORJ\ UHPDLQV� :K\ VKRXOG LW EH VR" 0DQ\ HFRORJLVWV KDYH VRXJKW WR� � � � � � � � � � � � � � � 
XQGHUVWDQG ZK\ QXPEHUV RI VSHFLHV YDU\ LQ WLPH DQG VSDFH� VR LW LV QRW WRR VXUSULVLQJ WR ILQG WKDW� � � � � � � � � � � � � � � � � � 
PDQ\ H[SODQDWLRQV KDYH EHHQ DGYDQFHG� $GGLWLRQDOO\� LQWHUHVW LQ WKLV DSSDUHQWO\ HVRWHULF TXHVWLRQ� � � � � � � � � � � 



KDV WDNHQ RQ QHZ LPSRUWDQFH DV VRFLHW\ GHEDWHV WKH H[WHQW DQG FDXVHV RI WKH ³ELRGLYHUVLW\� � � � � � � � � � � � � � 
FULVLV´ DQG LWV FRQVHTXHQFHV� 7KLV FRXUVH ZLOO H[SORUH WKH VWXG\ RI YDULDWLRQ LQ VSHFLHV GLYHUVLW\� � � � � � � � � � � � � � 
DQG FXOPLQDWH ZLWK GLVFXVVLRQ DERXW WKH UHOHYDQFH RI FRPPXQLW\ HFRORJ\ WR FXUUHQW LVVXHV LQ WKH� � � � � � � � � � � � � � 
FRQVHUYDWLRQ DQG PDQDJHPHQW RI � � � ³ELRGLYHUVLW\´� 6WXGHQWV VKRXOG H[SHFW WR HQFRXQWHU PDQ\ � � � �� � � 
WKHRULHV DERXW VSDWLDO DQG WHPSRUDO YDULDWLRQ LQ VSHFLHV GLYHUVLW\� (PSKDVLV ZLOO EH SODFHG RQ WKH� � � � � � � � � � � � � � 
PDQ\ DQG� RIWHQ� FRQIOLFWLQJ YLHZV DERXW WKH IDFWRUV WKDW LQIOXHQFH YDULDWLRQ LQ WKH GLYHUVLW\ RI� � � � � � � � � � � � � � 
VSHFLHV� � 6WXGHQWV � ZLOO � XQGHUWDNH � DQG � UHSRUW � RQ � KDQGV�RQ � UHVHDUFK � SURMHFWV � WR � HYDOXDWH 
H[SHULPHQWDO�DQG�REVHUYDWLRQDO�HYLGHQFH�IRU�VHOHFWHG�WKHRULHV� 

7KH PDLQ IRFDO SRLQW RI WKH FRXUVH LV � UHVHDUFK SURMHFWV� 6WXGHQWV ZLOO EH VXEGLYLGHG LQ JURXSV� � � � � � � � � � � � � � � � 
RI �� DFFRUGLQJ WR WKH WXWRULDO VHVVLRQ WKH\ DUH LQ� 7KH\ ZLOO ZRUN DV D JURXS WKURXJKRXW WKH� � � � � � � � � � � � � � � � � 
VHPHVWHU RQ WKH � UHVHDUFK SURMHFWV� (DFK UHVHDUFK SURMHFW FRQVLVWV RI ZULWLQJ D VFLHQWLILF SDSHU� � � � � � � � � � � � � � 
GHDOLQJ ZLWK D FXUUHQW� UHDO� SUREOHP LQ FRPPXQLW\ HFRORJ\� IROORZLQJ WKH VFLHQWLILF PHWKRG� (DFK� � � � � � � � � � � � � 

LQWURGXFLQJ DQG GLVFXVVLQJ � LQ FODVV� UHVHDUFK � SURMHFW � FRQVLVWV � RI � � � � WKH UHVHDUFK � SUREOHP � � 
DFFRPSDQLHG�E\�DFWLYH�FROODERUDWLRQ�RQ�LW� 

7R IDFLOLWDWH JURXS LQWHUDFWLRQV� VWXGHQWV DUH UHFRPPHQGHG WR XVH RQO\ WKH FROODERUDWLRQ WRROV� � � � � � � � � � � � 
SURYLGHG E\ &RXUVH/LQN� 7KLV PDNHV LW HDV\ IRU JURXSV WR LQWHUDFW ZLWK 7$V DQG LQVWUXFWRUV� ,W� � � � � � � � � � � � � � � 
DOVR � HQVXUHV � � LQ � WKH � FDVH � � � � � � �WKDW� � RI TXHVWLRQV UHJDUGLQJ FRQWULEXWLRQV RI LQGLYLGXDOV WR WKH 
FROODERUDWLYH SURFHVV� D UHFRUG LV DYDLODEOH DERXW WKH LQWHUDFWLRQV �RU ODFN WKHUHRI� EHWZHHQ� � � � � � � � � � � � 
VWXGHQWV LQ D JURXS� 7R WKH H[WHQW WKDW QRQ�SDUWLFLSDWLRQ FRXOG EH FRQVLGHUHG REVWUXFWLRQ DQG� � � � � � � � � � � � � 
LQWHUIHUHQFH WR OHDUQLQJ E\ RWKHU VWXGHQWV� SHQDOWLHV PD\ EH LQ RUGHU XQGHU 8QLYHUVLW\ SROLF\ ZLWK� � � � � � � � � � � � � � 
UHJDUG � WR � DFDGHPLF � PLVFRQGXFW � �VHH � EHORZ�� � VR � LW � LV � LPSRUWDQW � WR � GHPRQVWUDWH � DFWLYH 
FROODERUDWLRQ�XVLQJ�WKH�&RXUVHOLQN�FROODERUDWLRQ�WRROV� 

$W�WKH�HQG�RI�WKLV�FRXUVH��WKH�VXFFHVVIXO�VWXGHQW�ZLOO�EH�DEOH�WR���� 
�� «�LOOXVWUDWH�WKH�LPSRUWDQFH�RI�H[SOLFLWO\�GHILQLQJ�WKH�VWXGLHG�FRPPXQLW\�IRU�\RXU�VWXG\� 
�� « GLVWLQJXLVK EHWZHHQ GLIIHUHQW W\SHV RI DWWULEXWHV RI D FRPPXQLW\� DQG XVH WKRVH DV D� � � � � � � � � � � � �� 
GHSHQGHQW�YDULDEOH�LQ�D�FRPPXQLW\�HFRORJ\�VWXG\� 

�� «� GHWHFW KRZ HFRORJLFDO FRPPXQLWLHV DUH GHWHUPLQHG E\ HQYLURQPHQWDO SURFHVVHV� � � � � �� � 
ZLWKLQ�D�VLWH��GLVSHUVDO�EHWZHHQ�VLWHV��DQG�WHPSRUDO�SURFHVVHV� 

�� «� DSSO\ � EDVLF � HFRORJLFDO � WKHRU\ � DQG � WKH � VFLHQWLILF � PHWKRG � WR � PHDQLQJIXO � DQG 
HYLGHQFH�EDVHG�FRQVHUYDWLRQ� 

�� « VXPPDUL]H D SULPDU\ UHVHDUFK DUWLFOH DQG H[WUDFW UHOHYDQW LQIRUPDWLRQ IRU D VSHFLILF� � � � � � � � � � �� 
VFLHQWLILF�VWXG\� 

�� « DSSO\ WKH VFLHQWLILF PHWKRG WR FXUUHQW SUREOHPV LQ FRPPXQLW\ HFRORJ\ E\ HYDOXDWLQJ� � � � � � � � � � �� 
WKH ZHLJKW RI HYLGHQFH IRU D FHUWDLQ HFRORJLFDO PHFKDQLVP ZLWK VWDWLVWLFDO DQDO\VLV RI GDWD� � � � � � � � � � � � � 
DQG�FRPPXQLFDWLQJ�WKLV�SURFHVV�WR�D�UHDGHU�ZLWK�DQ�HFRORJ\�EDFNJURXQG� 

�� « IXQFWLRQ HIILFLHQWO\ DQG HIIHFWLYHO\ ZLWKLQ D FROODERUDWLYH OHDUQLQJ HQYLURQPHQW� ERWK ZLWK� � � � � � � � � ��
 
SHHUV�DQG�LQVWUXFWRUV�
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6WXGHQWV DUH H[SHFWHG WR EH IDPLOLDU ZLWK PDWHULDO IURP DVVLJQHG UHDGLQJV IURP SULPDU\ VFLHQWLILF� � � � � � � � � � � � � 
OLWHUDWXUH DV DSSURSULDWH WR HDFK SURMHFW� /HFWXUH QRWHV DQG UHTXLUHG UHDGLQJ PDWHULDO ZLOO DOO EH� � � � � � � � � � � � � � 
SRVWHG RQOLQH EHIRUH FODVV� DQG IRUP WKH PDWHULDO IRU ZHHNO\ SHUVRQDO VHOI�VWXG\ DVVLJQPHQWV ��� � � � � � � � � � � � � 
LQ WRWDO� WKH JUDGHV IURP WKH ORZHVW � VHOI�VWXG\ DVVLJQPHQWV ZLOO EH GURSSHG LQ WKH ILQDO� � � � � � � � � � � � � � � 
FDOFXODWLRQV�� 7KHVH VHOI�VWXG\ DVVLJQPHQWV DUH VFKHGXOHG IRU 0RQGD\� /HFWXUHV �HVSHFLDOO\� � � � � � � � � 
WKRVH RQ 7KXUVGD\� ZLOO EH XVHG WR GLVFXVV WKHVH DVVLJQPHQWV� SUREOHP DUHDV� KRZ WKH PDWHULDO� � � � � � � � � � � � � � 
UHODWHV�WR�WKH�DVVLJQPHQWV��HWF� 
7KHUH�LV�QR�ODERUDWRU\�IRU�WKLV�FRXUVH��7KHUH�DUH�ZHHNO\�WXWRULDOV�DW�VFKHGXOHG�WLPHV�DQG�SODFHV 
�VHH�DERYH���7XWRULDOV�ZLOO�FRQVLVW�RI�³GURS�LQ´�ZRUNVKRSV�GHVLJQHG�WR�DOORZ�IRU�VWXGHQW 
FRQVXOWDWLRQV�ZLWK�WHDFKLQJ�DVVLVWDQWV�DV�UHTXLUHG�IRU�WKH�SXUSRVH�RI�H[HFXWLQJ�WKUHH 
PXOWL�LQYHVWLJDWRU�DXWKRU�UHVHDUFK�SURMHFWV�RYHU�WKH�FRXUVH�RI�WKH�VHPHVWHUV��7KH�VWXGHQWV�FDQ 
DOVR�XVH�WKH�HQG�RI�WKH�WLPH�VORW�WR�FRPH�WRJHWKHU�ZLWK�WKHLU�JURXS�PHPEHUV�WR�GLVFXVV�WKHLU 
UHVHDUFK�SURMHFW�LQ�SHUVRQ� 
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/DWH�PLVVHG�LQGLYLGXDO�ZRUN 
6HOI�VWXG\�DVVHVVPHQWV��66$V��DUH�WHUP�ZRUN��1RQH�ZLOO�EH�DFFHSWHG�ODWH�RU�UHVFKHGXOHG� 
VWXGHQWV�ZLOO�UHFHLYH�D�JUDGH�RI�]HUR��6WXGHQWV�FDQ�UHFHLYH�]HURV�IRU�XS�WR�WZR�PLVVHG�66$V 
ZLWKRXW�DIIHFWLQJ�WKH�ILQDO�JUDGH��DV�WKHVH�ZLOO�FRQVWLWXWH�WKH�ORZHVW���RI���JUDGHV�IRU�66$V�DQG 
DUH�GHOHWHG��VHH�0HWKRGV�RI�$VVHVVPHQW���2WKHUZLVH��]HURV�ZLOO�EH�GHOHWHG�IURP�WKH�UHFRUG 
ZKHQ�D�UHTXHVW�IRU�DFDGHPLF�FRQVLGHUDWLRQ�IURP�DQ�DSSURSULDWH�FRXQVHOORU��3URJUDP�&RXQVHOORU 
RU�RWKHUZLVH���RQ�WKH�EDVLV�RI�OHJLWLPDWH�FRPSDVVLRQDWH�RU�PHGLFDO�JURXQGV��LV�UHFHLYHG�E\�WKH 
LQVWUXFWRUV��6WXGHQWV¶�ILQDO�JUDGHV�ZLOO�WKHQ�EH�SURUDWHG�RQ�WKH�EDVLV�RI�FRPSOHWHG�ZRUN��LI�WKH 
FRPSOHWHG�ZRUN�FRPSULVHV�DW�OHDVW�����RI�WKH�ILQDO�JUDGH��2WKHUZLVH��D�JUDGH�RI�,1&�ZLOO�EH 
VXEPLWWHG�DQG�WKH�FDVH�V��UHIHUUHG�WR�WKH�$FDGHPLF�5HYLHZ�6XE�&RPPLWWHH� 

/DWH�PLVVHG�JURXS�ZRUN�DQG�FRQWULEXWLRQV�WR�JURXS�ZRUN 
7KHUH�DUH���ZD\V�WKDW�ODWH�PLVVHG�JURXS�ZRUN�PD\�EH�KDQGOHG��GHSHQGLQJ�RQ�ZKHWKHU�WKH 
ODWH�PLVVHG�ZRUN�LV�WHUP�ZRUN�RU�WKH�ILQDO�DVVLJQPHQW�DQG�ZKHWKHU�LQGLYLGXDOV�DUH�MXGJHG�WR�KDYH 
SDUWLFLSDWHG�VXIILFLHQWO\��RU�EHKDYHG�DV�µIUHH�ULGHUV¶� 

����7HUP�ZRUN�PLVVHG�E\�WKH�JURXS�DV�ZKROH��1R�ODWH�VXEPLVVLRQV�ZLOO�EH�DFFHSWHG��,I��LQ 
H[WUHPH�DQG�XQOLNHO\�FLUFXPVWDQFHV��DQ�HQWLUH�JURXS�LV�ODWH�WR�VXEPLW�DQ�DVVLJQPHQW��DOO 
VWXGHQWV�LQ�WKH�JURXS�ZLOO�UHFHLYH�D�JUDGH�RI�]HUR��=HURV�ZLOO�EH�GHOHWHG�IURP�WKH�UHFRUGV�RI�DOO 
VWXGHQWV�IRU�ZKRP�D�UHTXHVW�IRU�DFDGHPLF�FRQVLGHUDWLRQ�IRU�PHGLFDO�RU�FRPSDVVLRQDWH�UHDVRQV 
IURP�DQ�DSSURSULDWH�FRXQVHOORU��3URJUDP�&RXQVHOORU�RU�RWKHUZLVH���LV�UHFHLYHG�E\�WKH 
LQVWUXFWRUV��6WXGHQWV¶�ILQDO�JUDGHV�ZLOO�WKHQ�EH�SURUDWHG�RQ�WKH�EDVLV�RI�FRPSOHWHG�ZRUN��LI�WKH 
FRPSOHWHG�ZRUN�FRPSULVHV�DW�OHDVW�����RI�WKH�ILQDO�JUDGH��2WKHUZLVH��D�JUDGH�RI�,1&�ZLOO�EH 
VXEPLWWHG�DQG�WKH�FDVH�V��UHIHUUHG�WR�WKH�$FDGHPLF�5HYLHZ�6XE�&RPPLWWHH� 

����7HUP�ZRUN�PLVVHG�E\�LQGLYLGXDO�JURXS�PHPEHUV��:KHUH��WR�WKH�VDWLVIDFWLRQ�RI�WKH 
LQVWUXFWRUV��EDVHG�RQ�SHHU�HYDOXDWLRQV�DQG�RU�RWKHU�HYLGHQFH��LW�LV�FOHDU�WKDW�D�VWXGHQW 
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