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'HSDUWPHQW 6FKRRO�RI�7KHDWUH�6WXGLHV
,QVWLWXWLRQ 8QLYHUVLW\�RI�:DUZLFN

'HVFULSWLRQ�RI�WKH�FRXUVH

7KH�FRXUVH�LV�D�UHVHDUFK�EDVHG�FRXUVH��7KLV
PDNHV�LW�GLIIHUHQW�LQ�DLPV�DQG�VWUXFWXUH�IURP
WKH�WUDGLWLRQDO�OHFWXUH�VHPLQDU�EDVHG�WHDFKLQJ
DSSURDFK��7KH�NH\�GLIIHUHQFH�LV�WKDW�WKH
FRXUVH�FRQWHQW�LV�SULPDULO\�SURGXFHG�E\�WKH
VWXGHQWV��UDWKHU�WKDQ�E\�D�OHFWXUHU���7KH
REMHFWLYH�LV�WR�SURYLGH�VWXGHQWV�ZLWK�DQ
RSSRUWXQLW\�WR�FRQGXFW�RULJLQDO�UHVHDUFK
GUDZLQJ�XSRQ�JXLGDQFH�DQG�IHHGEDFN�IURP
HDFK�RWKHU��DV�ZHOO�DV�IURP�WKH�FRXUVH�WXWRU�

7KH�FRXUVH�LV�GLYLGHG�XS�LQWR�WHQ�XQLWV��PRVW
RI�ZKLFK�WDNH�D�IRUWQLJKW�WR�FRPSOHWH��(DFK
XQLW�PD\�FRQWDLQ�UHTXLUHG�UHDGLQJ�RI�SULPDU\
DQG�VHFRQGDU\�WH[WV�	��YLGHR�YLHZLQJ��WXWRU
SUHVHQWDWLRQV��ZKLFK�LQWURGXFH�VRPH�RI�WKH
FRUH�TXHVWLRQV�ZKLFK�WKH�VWXGHQWV�QHHG�WR
DGGUHVV�DV�ZHOO�DV�RXWOLQH�IXUWKHU�UHDGLQJ�
WDVNV�DQG�DVVLJQPHQWV�IRU�WKDW�XQLW��

&RXUVH�GHWDLOV
�H�J��OHYHO��FRUH�RSWLRQ��OHQJWK�RI�FRXUVH�
VWXGHQW�QXPEHUV��WLPH�VSDQ��OHDUQLQJ�KRXUV
VXSSRUWHG�

8QGHUJUDGXDWH�%$�RSWLRQ�FRXUVH��$QFLHQW
7KHDWUH�RQ�WKH�0RGHUQ�6WDJH��$7206�

5XQV�RYHU�WZR�WHUPV

��VWXGHQWV

$SSUR[�����OHDUQLQJ�KRXUV�VXSSRUWHG�

'HWDLOV�RI�WKH�7(/5,�LQWHUYHQWLRQ�DQG
KRZ�LW�DLPHG�WR�HQKDQFH�WKH�OHDUQLQJ�DQG
FRXUVH�DFWLYLWLHV"

7KH�DLPV�RI�WKH�7(/5,�LQWHUYHQWLRQ�ZHUH�
� 7R�H[SORUH�KRZ�EHVW�WR�VWUXFWXUH�D�FRXUVH

VR�WKDW�LW�PD\�EH�GHOLYHUHG�RQ�D�GLVWDQFH�
WDXJKW�EDVLV�

� 7R�H[SORUH�KRZ�VWXGHQW�SUHVHQWDWLRQV�FDQ
H[SORLW�,7�WHFKQRORJLHV�

� 7R�H[SORUH�KRZ�EHVW�WR�IDFLOLWDWH�FRQWDFW
EHWZHHQ�VWXGHQWV�DQG�WXWRUV�XVLQJ�,7
WHFKQLTXHV�

$�EDVLF�ZHE�SDJH�ZDV�VHW�XS�IRU�WKH�FRXUVH
ZLWK�DQ�LQWHJUDWHG�HPDLO�SDFNDJH�DQG�VWXGHQW
IHHGEDFN�SDJHV��,Q�RUGHU�WR�FRPSOHWH�DQG
SXEOLVK�WKHLU�ZHHNO\�DVVLJQPHQWV�DQG�WHUP
UHVHDUFK�SURMHFWV��WR�JLYH�IHHGEDFN�RQ�HDFK
RWKHUV
�RWKHU��DQG�WR�HQJDJH�LQ�GLVFXVVLRQV

2WKHU�WHDFKLQJ�PHWKRGV�XVHG�WR�VXSSRUW
DFWLYLW\��H�J��WXWRULDOV��OHFWXUHV��RUDO
SUHVHQWDWLRQV��ODE�FODVVHV�

0RGXOH�XQLWV�DQG�DVVLJQPHQW�LQVWUXFWLRQV�DUH
UHOHDVHG�E\�WKH�WXWRU�HYHU\�WZR�ZHHNV�
)RUWQLJKWO\�WXWRU�SUHVHQWDWLRQV�UHVSRQG�FORVHO\
WR�ZRUN�EHLQJ�SURGXFHG�E\�WKH�VWXGHQWV�
$OWKRXJK�WKH�FODVV�PHHWV�RQO\�HYHU\�WZR
ZHHNV��LQGLYLGXDO�VWXGHQWV�DUH�HQFRXUDJHG�WR
GLVFXVV�UHJXODUO\�WKHLU�UHVHDUFK�SURMHFW�DQG
JHQHUDO�SURJUHVV�ZLWK�WKH�FRXUVH�WXWRU�

,Q�HDFK�WHUP��VWXGHQWV�DUH�UHTXLUHG�WR
FRPSOHWH�D�VXEVWDQWLDO�UHVHDUFK�SURMHFW�

2WKHU�WHFKQRORJLHV�XVHG�WR�VXSSRUW
DFWLYLW\��H�J��&'�520��ZHE�UHVRXUFHV�
OHFWXUH�QRWHV��UHIHUHQFHV��RQOLQH�WHVWV�
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RQOLQH��VWXGHQWV�DXWKRU�WKHLU�RZQ�ZHE�SDJHV
XVLQJ�1HWVFDSH�&RPPXQLFDWRU�DQG�XVLQJ
1HWVFDSH
V�HPDLO�IDFLOLW\��7KH�VWXGHQW�ZHE
SDJHV�DUH�WKHQ�YLHZHG�DQG�FRPPHQWHG�RQ�E\
WKHLU�SHHUV�DQG�WXWRU�

$W�SUHVHQW��VFDQQLQJ�IDFLOLWLHV�ZKLFK�ZRXOG
DOORZ�VWXGHQWV�WR�LPSRUW�LPDJHV�WH[W�IURP
DQDORJXH�VRXUFHV�DUH�XQVDWLVIDFWRU\�
&RQVXOWDWLRQV�ZLWK�,7�6HUYLFHV�KDYH�EHHQ
LQLWLDWHG�LQ�RUGHU�WR�DJUHH�DQ�DSSURDFK�WR
UHVROYLQJ�WKH�SUREOHP��,VVXHV�RI�FRS\ULJKW
JXLGDQFH�LQ�UHVHDUFK�ZLOO�WKHQ�EH�SDUW�RI�WKH
FRXUVH�OHDUQLQJ�

7KH�FRXUVH�PDNHV�XVH�RI�H[LVWLQJ�VXEMHFW�
EDVHG�FRXUVHZDUH�RQ�WKH�7KHDWUH�6WXGLHV�ZHE
VLWH�

+RZ�WKH�FRXUVH�ZDV�SUHYLRXVO\�UXQ
�LI�DSSOLFDEOH�

/DUJHO\�IDFH�WR�IDFH�OHFWXUHV�DQG�VHPLQDUV
ZLWK�VRPH�LQWHUQHW�WUDLQLQJ�DQG�ZHE�UHODWHG
DVVLJQPHQWV�

3UREOHPV�ZLWK�SUHYLRXV�WHDFKLQJ
PHWKRGV

5HVWULFWHG�RSSRUWXQLWLHV�IRU�SHUVRQDO�UHVHDUFK
DQG�WLPH�IRU�GLVFXVVLRQ�DQG�GHEDWH�RI�HDFK
RWKHUV
�ZRUN�

,QIOH[LEOH�IRU�WHDFKLQJ�GLVWDQW�VWXGHQWV�

,QWHQGHG�FDSDELOLWLHV�WR�EH�GHYHORSHG

� 6NLOOV�LQ�UHVHDUFK�VWXG\�DQG�UHVHDUFK
PDQDJHPHQW�DSSURSULDWH�WR�WKH�ILHOG�RI
VWXG\

� $�UDQJH�RI�,7�UHVHDUFK�DQG�FRPPXQLFDWLRQ
VNLOOV�ZKLFK�FDQ�EH�XVHG�LQ�WKH�ILHOG�RI
VWXG\�DQG�PRUH�ZLGHO\

� $ELOLW\�WR�DSSO\�WKH�DERYH�VNLOOV�WR�WKH
LQYHVWLJDWLRQ�RI�D�QHZ�UHVHDUFK�DUHD�LQ�WKH
ILHOG�RI�VWXG\�

0HWKRGV�RI�DVVHVVPHQW

7KH�UHVHDUFK�SURMHFWV�DUH�WKH�FRUH�RI�WKH
FRXUVH�DQG�IRUP�WKH�EDVLV�RI�DVVHVVPHQW�
0RVW�XQLWV�FRQWDLQ�WZR�DVVLJQPHQWV��RQH�IRU
HDFK�ZHHN�RI�WKDW�XQLW
V�IRUWQLJKW���7KHVH�IRUP
SDUW�RI�VWXGHQW�DVVHVVPHQW�IRU�WKH�FRXUVH�
7KURXJK�WKLV�KDQGV�RQ�DSSURDFK��VWXGHQWV
HQFRXQWHU��LQ�DQ�LPPHGLDWH�ZD\��VRPH�RI�WKH
FRUH�SURFHVVHV�LQYROYHG�LQ�SXWWLQJ�DQFLHQW
WUDJHG\�RQ�WKH�PRGHUQ�VWDJH�

,Q�PRVW�FDVHV��HDFK�DVVLJQPHQW�LV�FRPSOHWHG
DQG�
SXEOLVKHG
�ZLWKLQ�RQH�ZHHN�RI�EHLQJ�VHW�

7KH�FRXUVH�LV�DVVHVVHG�DV�IROORZV�
$VVLJQPHQWV��������������

([DP������������������������
5HVHDUFK�SURMHFWV������������HDFK�

3UREOHPV�LQ�VHWWLQJ�XS�WKH�FRXUVH�RU
WHFKQRORJ\

� ([LVWLQJ�VRIWZDUH�ZDV�QRW�DSSURSULDWH�RU
WRR�H[SHQVLYH�DQG�UHTXLUHG�QHZ�VROXWLRQV�

� ,QVWDOODWLRQ�DQG�FRQILJXUDWLRQ�RI
ZRUNVWDWLRQV�

� 3UHSDUDWLRQ�RI�XVHU�LQWHUIDFH�
� 6RPH�PLQRU�JURZLQJ�SDLQV�ZLWK�VWXGHQW

XVH�

+RZ�WKHVH�ZHUH�VROYHG

7KH�7(/5,�SURMHFW�SURYLGHG�WKH�WHFKQLFDO
VXSSRUW�VHUYLFHV�RI�'U��0LFN�5RDFK�WR�VROYH�DOO
RI�WKH�WHFKQLFDO�SUREOHPV�OLVWHG�

7KH�LQWHUIDFH�DOVR�XQGHUZHQW�D�FRQVLGHUDEOH
DPRXQW�RI�IXQFWLRQDO�DQG�FRVPHWLF�GHVLJQ
DOWHUQDWLRQV�GXULQJ�WKH�LQLWLDO�VWDJHV�RI�WKH
FRXUVH�LQ�UHVSRQVH�WR�VWXGHQW�IHHGEDFN�DQG
DQ�RQ�JRLQJ�DVVHVVPHQW�RI�WKH�HIILFLHQF\�RI
WKH�VRIWZDUH�LQ�GHOLYHULQJ�WKH�FRXUVH�DLPV�
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([WHQW�RI�GHYHORSPHQW�RI�LQWHQGHG�RXWFRPHV

7(/5,�HYDOXDWLRQ

6WXGHQWV�DUH�PRWLYDWHG�WR�PDLQWDLQ�D�VWHDG\
IORZ�RI�ZRUN�IURP�ZHHN�WR�ZHHN��7KH\�DFTXLUH
D�ZLGHU�SHUVSHFWLYH�RI�WKH�WRSLF�E\�VHHLQJ
VHYHUDO�GLIIHUHQW�UHVSRQVHV�WR�WKH�VDPH
DVVLJQPHQW�DQG�WKHLU�SRZHUV�RI�UHIOHFWLRQ�RQ
WKHLU�RZQ�FULWLFDO�SUDFWLFHV�LV�HQKDQFHG�E\
VXEMHFWLQJ�WKH�ZRUN�RI�WKHLU�SHHUV�WR�VXFK
UHIOHFWLRQ�

7KH�LQFUHDVHG�PRWLYDWLRQ�DQG�HQWKXVLDVP�RI
WKH�VWXGHQWV�ZDV�KLJKO\�DSSDUHQW��0RUHRYHU�
LW�ZDV�FOHDU�WKLV�KDG�D�SRVLWLYH�HIIHFW�RQ�WKH
VWXGHQWV
�OHDUQLQJ�DQG�WKHUHIRUH�WKH�TXDOLW\�RI
WKH�FRXUVH��7KH�LQWHQGHG�FDSDELOLWLHV�DSSHDUHG
WR�EH�GHYHORSLQJ�WKURXJK�WKLV�DSSURDFK�DQG
WKH�WXWRU�ZDV�NHHQ�WR�LPSOHPHQW�WKLV�PHWKRG
LQWR�RWKHU�FRXUVHV�

,Q�JHQHUDO��WKH�LPSOHPHQWDWLRQ�KDV�SURGXFHG
IRU�WKH�GHSDUWPHQW�D�FXUULFXODU�VWUXFWXUH�LQ
NHHSLQJ�ZLWK�WKHLU�RZQ�UHVHDUFK�OHG�FXOWXUH�
7KLV�KDV�SURYHQ�LQ�SUDFWLFH�WR�EH�SHGDJLFDOO\
DQG�WHFKQLFDOO\�VXFFHVVIXO��\LHOGLQJ�DQ
HQKDQFHG�TXDOLW\�RI�UHVHDUFK�EDVHG�OHDUQLQJ
DQG�JHQHUDWLQJ�HQWKXVLDVP�DPRQJ�VWXGHQWV�
WXWRUV�DQG�DVVHVVRU�DOLNH�

$FDGHPLF�WXWRU�HYDOXDWLRQ

7KHUH�DSSHDUHG�D�QHFHVVLW\�WR�SURGXFH
FRQWHQW�RQ�DQ�RQ�JRLQJ�EDVLV�LQ�UHVSRQVH�WR
WKH�ZRUN�RI�WKH�VWXGHQWV��7KH�UHVXOW��KRZHYHU�
LV�D�KLJKO\�LQWHUDFWLYH�DQG�FROODERUDWLYH�JXLGHG
UHVHDUFK�HQYLURQPHQW��ZKLFK�DOORZV�VWXGHQWV
VFRSH�WR�LQYHVWLJDWH�WKHLU�RZQ�LQWHUHVWV�DQG�WR
GUDZ�XSRQ�WKHLU�GLIIHUHQW�DUHDV�RI�H[SHUWLVH
ZKLOH�HQVXULQJ�WKDW�WKH\�DOVR�HQJDJH�ZLWK
FRUH�FRQFHSWV�LQ�WKH�ILHOG�

7KH�TXDOLW\�RI�WKH�VWXGHQWV
�ZRUN�LV�HDVLO\
FRPSDUDEOH�WR�WKDW�SURGXFHG�ZLWKLQ
WUDGLWLRQDOO\�WDXJKW�FRXUVHV��DQG�HQFRXUDJHV
VWXGHQWV�WR�WDNH�JUHDWHU�UHVSRQVLELOLW\�IRU
WKHLU�RZQ�OHDUQLQJ��7KURXJK�UHJXODU
DVVLJQPHQWV��D�PRUH�G\QDPLF�V\QHUJ\�LV
FUHDWHG�EHWZHHQ�WKH�DFTXLVLWLRQ�RI�KLVWRULFDO
DQG�WKHRUHWLFDO�NQRZOHGJH�DQG�WKH
GHYHORSPHQW�RI�DSSOLHG�VNLOOV�

6WXGHQWV�HYDOXDWLRQ

7KH�VWXGHQWV�H[SUHVVHG�D�KLJK�OHYHO�RI
HQWKXVLDVP�IRU�WKH�FRXUVH�DSSURDFKHV��7KH\
SDUWLFXODUO\�PHQWLRQHG�WKH�HGXFDWLRQDO�YDOXH
RI�SDUWLFLSDWLQJ�LQ�WKH�FRXUVH�LQ�FRPSDULVRQ
ZLWK�RWKHU��WUDGLWLRQDOO\�WDXJKW�FRXUVHV�

7KH�VWXGHQWV�ZHUH�KDSS\�ZLWK�WKH�EDODQFH�RI
VHOI�GLUHFWHG�ZRUN�LQ�WKH�ZHE�EDVHG
HQYLURQPHQW�ZLWK�WKH�LQWHUYHQWLRQ�RI�VRPH
IDFH�WR�IDFH��OLYH��GLVFXVVLRQV��6RPH�IHOW�WKDW
WKLV�SUHYHQWHG�D�GHPRWLYDWLRQ�RU
GHSHUVRQDOLVDWLRQ�RI�WKH�OHDUQLQJ�SURFHVV�

8QLQWHQGHG�EHQHILWV�RU�FRVWV

7(/5,�HYDOXDWLRQ
�H�J��OHDGLQJ�WR�FKDQJHV�LQ�FRXUVH�GHVLJQ
PRGHO�RU�WRRO�GHVLJQ�

7KH�VWDII�H[SHUWLVH�DQG�WKH�FXVWRPLVHG
VRIWZDUH�LQWHUIDFH�DFTXLUHG�ZLOO�SURYLGH�D
VWURQJ�EDVLV�IRU�WKH�SURSRVHG�GLVWDQFH�WDXJKW
0$�EHWZHHQ�.HQW�DQG�:DUZLFN��,W�DOVR�RIIHUV
D�YLDEOH�DQG�DWWUDFWLYH�RSWLRQ�IRU�SURYLVLRQ�RI
WHFKQRORJ\�HQKDQFHG�PRGXOHV�LQ�RWKHU
FRXUVHV�

7KH�FRXUVH�KDV�DOVR�OHG�WR�LQFUHDVHG�XVH�RI
H[LVWLQJ�ZHE�EDVHG�VXEMHFW�PDWHULDOV�RQ�WKH
7KHDWUH�6WXGLHV�ZHE�VLWH��WKH�GHYHORSPHQW�RI
ZKLFK�ZDV�IXQGHG�E\�DQ�LQWHUQDO�WHDFKLQJ
IXQG��

$FDGHPLF�WXWRU�HYDOXDWLRQ
�H�J��OHDGLQJ�WR�FKDQJHV�LQ�WHDFKLQJ�SUDFWLFH�

7KLV�ILUVW�H[SHULHQFH�RI�LPSOHPHQWLQJ�WKLV
DSSURDFK�ZHUH�SUREOHPDWLF��ERWK�LQ�WHUPV�RI
IHHOLQJ�FRQILGHQW�WKH�VWXGHQWV�ZRXOG�HQMR\�LW
DQG�EHQHILW�IURP�LW��EXW�DOVR�ZLWK�UHVSHFW�WR
WHFKQLFDO�LVVXHV��+RZHYHU��WKH�WXWRU�QRZ�IHHOV
FRPIRUWDEOH�DQG�LV�HQWKXVLDVWLF�WR�XVH�VLPLODU
DSSURDFKHV�LQ�RWKHU�FRXUVHV�

:LWK�WKLV�DSSURDFK��WKH�WXWRU�IRXQG�WKH
LQWHUDFWLRQV�ZLWK�KLV�VWXGHQWV�JHQHUDOO\�PRUH
UHZDUGLQJ�VLQFH�WKH�TXDOLW\�RI�WKH�GHEDWHV�DQG
GLVFXVVLRQV�ZDV�KLJKHU�

7KH�WXWRU�DQG�GHSDUWPHQWDO�&KDLU�VWURQJO\�IHOW
WKH�SRWHQWLDO�RI�WKHVH�DSSURDFKHV�ZDV�PXFK
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7KHUH�ZHUH�D�QXPEHU�RI�WHHWKLQJ�SUREOHPV
ZLWK�WKH�VRIWZDUH��7KHVH�ZHUH�FLUFXPYHQWHG�
EXW�QRW�IXOO\�UHVROYHG��E\�D�FRPELQDWLRQ�RI
FUHDWLYH�XVH�RI�HPDLO�DQG�FRQWLQXLQJ�OLDLVRQ
EHWZHHQ�WKH�FRXUVH�WXWRU�DQG�WHFKQLFDO
VXSSRUW�VWDII��$�SUREOHP�ZLWK�WKH�H[LVWLQJ

)HHGEDFN
�IDFLOLW\�PD\�EH�UHVROYHG�E\
LQWHJUDWLQJ�FRQIHUHQFLQJ�VRIWZDUH��QRW
FXUUHQWO\�DYDLODEOH��RU�HPEHGGLQJ�D
1HZVJURXS�

ZLGHU�WKDQ�GHOLYHU\�DQG�VXSSRUW�LQ�
WDXJKW

FRXUVHV��,W�FRXOG��IRU�LQVWDQFH��IDFLOLWDWH�WKH
LQFOXVLRQ�RI�UHPRWH�H[SHUWV�WR�HQULFK�WKH
FRXUVH�ZLWK�WKHLU�GLIIHULQJ�SHUVSHFWLYHV��,Q
DGGLWLRQ��WKH�ZHE�SXEOLVKLQJ�DQG�GLVFXVVLRQ
HQYLURQPHQW�FRXOG�JUHDWO\�HQKDQFH�WKH
VXSHUYLVLRQ�RI�SRVWJUDGXDWH�UHVHDUFK�VWXGHQWV
E\�JHQHUDWLQJ�D�YHKLFOH�IRU�WKHLU�VXSSRUW�DQG
GHYHORSPHQW�WKURXJK�WKH�FUHDWLRQ�RI�D�YLUWXDO

UHVHDUFK�FRPPXQLW\
�RI�SHHUV�DQG
VXSHUYLVRUV��7KH�EHQHILWV�RI�VXFK�D�PRGHO��LQ
SDUWLFXODU��IRU�WKH�VXSHUYLVLRQ�RI�SDUW�WLPH
VWXGHQWV�RU�VWXGHQWV�FRQGXFWLQJ�ILHOG�ZRUN
DZD\�IURP�WKHLU�VXSHUYLVRU�LV�REYLRXV�

6WXGHQWV�HYDOXDWLRQ
�H�J��OHDGLQJ�WR�FKDQJHV�LQ�OHDUQLQJ�SUDFWLFH�

*HQHUDOO\�HQMR\HG�EHLQJ�SDUW�RI�WKH�SURFHVV�RI
GHYHORSLQJ�WKH�VXEMHFW�FRQWHQW��SDUWLFXODUO\
VLQFH�WKH�ZRUN�UHPDLQHG�RQ�WKH�ZHE�SDJHV�DV
D�UHFRUG�RI�WKHLU�HIIRUW�

&RVW�HIIHFWLYHQHVV�DQDO\VLV
�H�J��IDFWRUV�VXFK�DV�OHDUQLQJ�TXDOLW\��VWDII
WLPH��HDVH�RI�WUDQVIHU�WR�RWKHU�FRXUVHV�

6LQFH�JHQHUDOO\��SURMHFW�ZRUN�LV�FRVWO\�WR
VXSSRUW��WKLV�DSSURDFK�SURYHG�KLJKO\�HIILFLHQW�
SDUWLFXODUO\�IRU�LI�XVHG�IRU�ODUJHU�VWXGHQW
JURXSV�RU�DFURVV�D�QXPEHU�RI�FRXUVHV��7KHUH
ZHUH�FRVWV�DVVRFLDWHG�ZLWK�WKH�ODUJH�DPRXQW
RI�VWDII�WLPH�UHTXLUHG�WR�HVWDEOLVK�WKH
PHWKRGRORJ\��7KLV�ZLOO�EH�UHGXFHG�LQ
VXEVHTXHQW�UXQV�RI�WKH�FRXUVH�DQG�E\
LPSOHPHQWDWLRQ�LQ�RWKHU�FRXUVHV��7KH
HGXFDWLRQDO�DQG�WHFKQLFDO�H[SHULHQFH�JDLQHG
E\�WKH�WXWRU�FDQ�EH�SDVVHG�RQ�WR�RWKHUV�LQ�WKH
GHSDUWPHQW�

7KH�LQFUHDVHG�XVH�RI�H[LVWLQJ�UHVRXUFHV�PHDQV
WKDW�WKHUH�ZHUH�EHQHILWV�IURP�FRVWV�LQFXUUHG�LQ
SUHYLRXV�GHYHORSPHQWV�

7KH�XVH�RI�1HWVFDSH�ZHE�WRROV�PD\�EH
UHSODFHG�E\�D�PRUH�UREXVW�VRIWZDUH�SURGXFW
DQG�WKLV�ZLOO�QR�GRXEW�EH�H[SHQVLYH��+RZHYHU�
JLYHQ�WKDW�WKLV�ZLOO�EH�XVHG�LQ�WKH�QHZ�MRLQW
0$�SODQQHG�ZLWK�.HQW��WKH�EHQHILWV�ZLOO�VWLOO
RXWZHLJK�WKH�RYHUDOO�FRVWV�

7R�ZKDW�H[WHQW�FDQ�WKH�FRXUVH�GHVLJQ
DSSURDFK�VXSSRUW�KLJKHU�VWXGHQW
QXPEHUV"

*HQHUDOO\��WKHUH�LV�QR�SUREOHP�LQ�VFDOLQJ�XS
WKH�DSSURDFKHV��,Q�ODUJHU�FRXUVHV��VWXGHQWV
FRXOG�EH�GLYLGHG�LQWR�VPDOOHU�JURXSV�RI����
DQG�WKH�DVVLJQPHQW�FDUULHG�RXW�WKURXJK
GLVFXVVLRQ�DQG�SXEOLVKLQJ�DV�EHIRUH��+RZHYHU�
WKH�IDFH�WR�IDFH�VHVVLRQV�ZRXOG�EH�OHVV
IHDVLEOH�DQG�PLJKW�EH�UHSODFHG�E\�OHFWXUHV�
3HUKDSV�KDYLQJ�ERWK�ZLWK�WKH�HLJKW�VWXGHQWV
RQ�WKLV�FRXUVH�ZDV�TXLWH�D�OX[XU\�

)XUWKHU�GHYHORSPHQWV�SODQQHG�IRU�WKLV�RU�RWKHU�FRXUVHV

$�IXUWKHU�PRGXOH�KDV�EHHQ�VXFFHVVIXOO\
GHVLJQHG�DQG�LPSOHPHQWHG�IRU�D�WKLUG�\HDU
FRXUVH�WDXJKW�E\�WKH�VDPH�WXWRU�

7KH�UHVXOWV�RI�WKLV�SLORW�H[HUFLVH�KDYH�EHHQ
LQFRUSRUDWHG�LQ�WKH�SODQQLQJ�RI�D�QHZ�0$
SURJUDPPH�WR�EH�WDXJKW�MRLQWO\�E\�:DUZLFN
DQG�.HQW�
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