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LQ�$SSOLHG�0DWKHPDWLFV�

���6SRQVRUVKLS�DQG�2UJDQL]DWLRQ��7KH�SDSHUV�DSSHDULQJ�KHUH�XQGHU�D�VLQJOH�
FRYHU�ZHUH�SUHVHQWHG�LQ�WKH�FRXUVH�RI�D�VRPHZKDW�QRYHO�W\SH�RI�V\PSRVLXP�RQ�
VSHFLDO�WRSLFV�LQ�DSSOLHG�PDWKHPDWLFV�ZKLFK�ZDV�RUJDQL]HG�E\�WKH�0DWKHPDWLFV�
'LYLVLRQ�RI�WKH�1DWLRQDO�5HVHDUFK�&RXQFLO�DQG�DFFRPPRGDWHG�E\�WKH�$PHULFDQ�
0DWKHPDWLFDO�6RFLHW\�DV�DQ�LQWHJUDO�SDUW�RI�LWV�UHJXODU�PHHWLQJ�DW�1RUWKZHVWHUQ�
8QLYHUVLW\��(YDQVWRQ��,OOLQRLV��RQ�1RYHPEHU��������������7KH�FKDUDFWHU�RI�WKLV�
V\PSRVLXP�ZDV�ODUJHO\�VHW�E\�WKH�IDFW�WKDW�LWV�RUJDQL]DWLRQ�FRQVWLWXWHG�RQH�RI�
WKH�SKDVHV�RI�D�6XUYH\�RI�7UDLQLQJ�DQG�5HVHDUFK�LQ�$SSOLHG�0DWKHPDWLFV�ZKLFK�
WKH�1DWLRQDO�5HVHDUFK�&RXQFLO�KDV�EHHQ�FRQGXFWLQJ�GXULQJ�WKH�SDVW�\HDU�XQGHU�
SURYLVLRQV�PDGH�E\�WKH�1DWLRQDO�6FLHQFH�)RXQGDWLRQ�MRLQWO\�ZLWK�WKH�WKUHH�
PLOLWDU\�2IILFHV�RI�5HVHDUFK�LQ�UHVSRQVH�WR�D�UHFRJQL]HG�QHHG�IRU�D�FRPSUHKHQVLYH�
VWRFN�WDNLQJ�RI�WKLV�FRXQWU\
V�UHVRXUFHV�LQ�WKH�ZD\�RI�PDWKHPDWLFV�DQG�PDWKH��
PDWLFLDQV�OLNHO\�WR�SOD\�D�VLJQLILFDQW�SDUW�LQ�WKH�IXWXUH�DGYDQFHV�RI�RXU�VFLHQFH�
DQG�WHFKQRORJ\��

7KH�DUUDQJHPHQW�RI�RQH�RU�VHYHUDO�FRQIHUHQFHV�RQ�WKH�YDULRXV�SKDVHV�RI�WUDLQ��
LQJ�DQG�UHVHDUFK�LQ�DSSOLHG�PDWKHPDWLFV�IRUPHG�SDUW�RI�WKH�SODQV�IRU�WKH�6XUYH\�
IURP�WKH�EHJLQQLQJ��$V�VXEVHTXHQW�ZRUN�EURXJKW�WKH�SLFWXUH�EHWWHU�LQWR�IRFXV��
LW�EHFDPH�FOHDU�WKDW�WKH�PRGHUQ�UDQJH�DQG�GHSWK�RI�WKH�VXEMHFW�PDWWHU�RI�DSSOLHG�
PDWKHPDWLFV�ZDV�DV�\HW�LQVXIILFLHQWO\�XQGHUVWRRG�E\�PDQ\�PDWKHPDWLFLDQV��7R��
GD\�DSSOLHG�PDWKHPDWLFV�LV�HPSKDWLFDOO\�QR�ORQJHU�MXVW�WKH�DUW�RI�VROYLQJ�E\�
GXOO�PHWKRGV�UHSXOVLYH�GLIIHUHQWLDO�HTXDWLRQV�ZKRVH�FRHIILFLHQWV�FDUU\�SK\VLFDO�RU�
HQJLQHHULQJ�QDPHV��5DWKHU�WKDQ�PHUHO\�SRLQWLQJ�RXW�WKH�QHFHVVLW\�RI�D�V\VWHPDWLF�
HIIRUW�WR�GLVSHO�WKLV�GHDGO\�P\WK��WKH�15&�&RPPLWWHH�RQ�7UDLQLQJ�DQG�5HVHDUFK�
LQ�$SSOLHG�0DWKHPDWLFV�ZKLFK�ZDV�LQ�FKDUJH�RI�WKH�6XUYH\�GHFLGHG�WR�WDNH�DW�
RQFH�DQ�DFWLYH�VWHS�LQ�WKLV�GLUHFWLRQ��+HQFH�RQH�RI�WKH�SODQQHG�FRQIHUHQFHV�ZDV�
VHW�DVLGH�IRU�WKLV�SDUWLFXODU�SXUSRVH�DQG�GHYHORSHG�LQWR�WKH�6\PSRVLXP�RQ�6SH��
FLDO�7RSLFV�LQ�$SSOLHG�0DWKHPDWLFV�KHUH�UHSRUWHG��

���$LP�DQG�,PSDFW��7KH�6\PSRVLXP�ZDV�GHVLJQHG�WR�SUHVHQW�FKDUDFWHULVWLF�
FXUUHQW�UHVHDUFK�WR�D�ODUJH�DXGLHQFH�RI�PDWKHPDWLFLDQV��LOOXVWUDWLQJ�SDUWLFXODUO\�
DFWLYH�VHFWRUV�RI�WKH�IURQW�DORQJ�ZKLFK�PDWKHPDWLFV�LQWHUDFWV�WRGD\�ZLWK�RWKHU�
VFLHQWLILF�GLVFLSOLQHV��,WV�SKLORVRSK\�GLIIHUHG�WKHUHIRUH�PDUNHGO\�IURP�WKH�$S��
SOLHG�0DWKHPDWLFV�6\PSRVLD�FRQYHQHG�DQQXDOO\�E\�WKH�0DWKHPDWLFDO�6RFLHW\�
RU�WKH�\RXQJHU�VHULHV�KHOG�XQGHU�2IILFH�RI�2UGQDQFH�5HVHDUFK�VSRQVRUVKLS��1R�
DWWHPSW�ZDV�PDGH��DV� LQ�WKH�ODWWHU��WR�DLP�WKH�SURJUDP�DW�WKH�ZRUNHUV�DQG�
VSHFLDOLVWV�LQ�VRPH�XQLILHG�DUHD��KRZHYHU�EURDGO\�GHILQHG��DQG�WKH�LQWHUFKDQJH�RI�
LQIRUPDWLRQ�DPRQJ�WKHP��,QVWHDG��WKH�HPSKDVLV�ZDV�RQ�GLYHUVLW\�RI�WRSLFV��RQ�
KLJKOLJKWLQJ�VRPH�H[FLWLQJ�GHYHORSPHQWV�RI�WKH�GD\�DQG�GRLQJ�LW�LQ�D�PDQQHU�WR�
LQGXFH�EURDG�XQGHUVWDQGLQJ�DPRQJ�WKH�PDWKHPDWLFDOO\�OLWHUDWH��:KDW�ZH�
ZDQWHG�ZDV�D�FROOHFWLRQ�RI�VLJQLILFDQW�H[DPSOHV��QRW�EURXJKW�DV�\HW�WRR�RIWHQ�RU�
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DFFHVVLEO\�WR�WKH�DWWHQWLRQ�RI�WKH�PDWKHPDWLFLDQV��ZKLFK�ZRXOG�VKRZ�MXVW�KRZ�
YDULHG�DQG�VXEVWDQWLDO�WKH�FRQWULEXWLRQV�RI�WKH�JHQXLQHO\�VHFXODU�PDWKHPDWLFLDQ�
�DV�GLVWLQFW�IURP�WKH�PRQDVWLF�RQH��FDQ�EH�LQ�WKLV�LQWHUDFWLRQ�RI�KLV�PRGHV�RI�
WKRXJKW�DQG�DQDO\VLV�ZLWK�VFLHQWLILF�HQGHDYRUV�LQ�RWKHU�ILHOGV��

7KH�6\PSRVLXP�ZDV�WKHUHIRUH�SODQQHG�LQ�WKUHH����PLQXWH�VHVVLRQV�RI�WKUHH�
KDOI�KRXU�SDSHUV�HDFK��7KH�ILUVW�RI�WKHVH�VHVVLRQV�ZDV�WR�EH�FRQFHUQHG�ZLWK�QHZ�
PDWKHPDWLFDO�WKHRULHV�DQG�WHFKQLTXHV�ZKLFK�DUH�FXUUHQWO\�EHLQJ�IDVKLRQHG�IRU�
DSSOLHG�SXUSRVHV��WKH�VHFRQG�RQH�ZDV�WR�EH�GHGLFDWHG�WR�WKH�FKDUDFWHULVWLF�PL[��
WXUH�RI�FRPELQDWRULDO�DQDO\VLV�DQG�SUREDELOLW\�WKHRU\�QRZ�EHLQJ�GHYHORSHG�IRU�
WKH�VDNH�RI�FRQVWUXFWLQJ�DQDO\WLF�PRGHOV�DQG�WKH�QXPHULFDO�VLPXODWLRQ�RI�FRQ��
WURO�DQG�FRPPXQLFDWLRQ�V\VWHPV��WKH�WKLUG�RQH��ILQDOO\��ZDV�WR�GHDO�ZLWK�VLWXD��
WLRQV�ZKHUH�WKH�LQWHUSOD\�EHWZHHQ�SK\VLFDO�LGHDV�DQG�PDWKHPDWLFDO�FRQVWUXFWLRQ�
LV�DW�SUHVHQW�WKH�FULWLFDO�HOHPHQW��7KLV�VWUXFWXUH�RI�WKH�VHVVLRQV�LV�VWLOO�GLVFHUQLEOH�
LQ�WKH�6\PSRVLXP�DV�LW�WRRN�SODFH�LQ�WKH�HQG��DOWKRXJK�DQ�XQXVXDOO\�ODUJH�QXP��
EHU�RI�ODVW�PLQXWH�FKDQJHV�EH\RQG�WKH�SODQQHUV
�FRQWURO�FRPSURPLVHG�LW�WR�VRPH�
H[WHQW��,W�SURYHG�KHOSIXO��KRZHYHU��LQ�DVVXULQJ�WKH�GLYHUVLW\�DQG�UDQJH�ZKLFK�ZDV�
LQ�IDFW�DFKLHYHG��

7KH�WKHRU\�RI�SDUWLDO�GLIIHUHQWLDO�HTXDWLRQV��DQG�HVSHFLDOO\�RI�WKH�SK\VLFDOO\�
UHOHYDQW�QRQ�OLQHDU�W\SHV��VKRZV�QR�VLJQV�RI�H[KDXVWLRQ�DV�D�SULPDU\�VRXUFH�RI�
LPSRUWDQW�DQG�VWLPXODWLQJ�SUREOHPV�ZKLFK�IDVFLQDWH�WKH�PDWKHPDWLFLDQV�RI�
DSSOLHG�LQWHUHVWV��7KHUH�DUH�WKH�EDVLF�TXHVWLRQV�UHYROYLQJ�DURXQG�WKH�LGHD�RI�
ZKDW�FRQVWLWXWHV�D�ZHOO�IRUPXODWHG�SUREOHP�LQ�WKLV�DUHD�ZKLFK�-��/HUD\�WRXFKHV�
LQ�KLV�SDSHU�DQG�ZKLFK�KDYH�QDWXUDOO\�OHG�WR�WKH�YLHZSRLQW��SLRQHHUHG�E\�/HUD\�
DQG�RWKHUV��RI�ORRNLQJ�DW�VROXWLRQV�QRW�LQGLYLGXDOO\�EXW�DV�IDPLOLHV�ZLWK�WRSRORJL��
FDO�DQG�DOJHEUDLF�VWUXFWXUH��FDSDEOH�RI�EHLQJ�VXSSOHPHQWHG�E\�LGHDO�HOHPHQWV��
HWF��7KHUH�DUH�WKH�SRZHUIXO�IXQFWLRQ�WKHRUHWLFDO�DUJXPHQWV�ZKLFK�DUH�EHLQJ�GH��
YHORSHG�IRU�WKH�FRQVWUXFWLRQ�DQG�DQDO\VLV�RI�LPSRUWDQW�SDUWLFXODU�VROXWLRQV��KHUH�
UHSUHVHQWHG�E\�WKH�PHWKRGV�ZLWK�ZKLFK�3��*DUDEHGLDQ�DQG�KLV�FR�ZRUNHUV�KDYH�
UHFHQWO\�DWWDFNHG�K\GURG\QDPLF�IORZV�SRVVHVVLQJ�IUHH�VXUIDFHV��7KHUH�DUH�ILQDOO\�
WKH�IDVFLQDWLQJ�SUREOHPV�SRVHG�E\�WKH�QDWXUH�RI�WKH�VLQJXODULWLHV�ZKLFK�FDQ�
DULVH�LQ�WKH�VROXWLRQ�RI�WKHVH�QRQ�OLQHDU�V\VWHPV�DQG�WKH�VWUXFWXUH�RI�WKH�ORFL�RQ�
ZKLFK�WKH\�FDQ�RFFXU��$��+��7DXE�GLVFXVVHV�VXFK�D�SUREOHP�XVLQJ�PHWKRGV�RI�
GLIIHUHQWLDO�JHRPHWU\�WR�DQDO\]H�WKH�FRQILJXUDWLRQ�RI�LQWHUDFWLQJ�VKRFN�IURQWV�LQ�
FRPSUHVVLEOH�IORZ��$OO�RI�WKHVH�DUH�YLWDO�DUHDV�RI�VXEVWDQWLDO�PDWKHPDWLFDO�UH��
VHDUFK�WRGD\��

8OWLPDWHO\�GHVWLQHG��SHUKDSV��WR�EH�RI�FRPSDUDEOH�LPSRUWDQFH�LQ�LWV�PXWXDOO\�
VWLPXODWLQJ�LQWHUDFWLRQ�ZLWK�PRGHUQ�DQDO\VLV�LV�WKH�DUHD�RI�VLJQDO�DQG�QRLVH�SURE��
OHPV��LOOXVWUDWHG�E\�WKRVH�SUHVHQWHG�LQ�WKH�SDSHU�RI�0��.DF��+HUH�DJDLQ�WKH�TXHVW�
IRU�DQDO\WLF�DQG�PHDVXUH�WKHRUHWLFDO�LQIRUPDWLRQ�RQ�FHUWDLQ�IDPLOLHV�RI�IXQFWLRQV��
FRQWDLQLQJ�LQGLYLGXDOO\�REVHUYHG�WLPH�VHULHV�DV�PHPEHUV��OHDGV�QDWXUDOO\�WR�
SUREOHPV�RI�VXEVWDQWLDO�LQWHUHVW�DOVR�WR�FXUUHQW�IURQW�OLQH�WKLQNLQJ�LQ�SXUH�DQDO\��
VLV��$QRWKHU�IHUWLOH�ILHOG�IRU�PDWKHPDWLFDO�LQJHQXLW\�LQ�DSSOLHG�FRQWH[WV�LV�IXUQ��
LVKHG�E\�ZKDW��LQ�HIIHFW��DUH�HOHPHQWDU\�SUREOHPV�EXW�ZKLFK�DUH�SRVHG�ZLWK�
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VXFK�D�PDVVLYH�FRPSOH[LW\�RI�GHWDLO�DV�WR�UHQGHU�WKH�VROXWLRQ�WRWDOO\�LQDFFHVVLEOH�
WR�WKH�WUDGLWLRQDO�FODVV�URRP�DSSURDFK��6��&KDQGUDVHNKDU
V�GLVFXVVLRQ�RI�HLJHQ��
YDOXH�SUREOHPV�RI�KLJK�RUGHU�IXUQLVKHV�D�JRRG�H[DPSOH�KRZ�VXFK�DQ�REVWDFOH�
FDQ�EH�RYHUFRPH�E\�DQ�LQJHQLRXV�PDWKHPDWLFDO�WULFN��SHUKDSV�HYHQ��DV�LQ�WKLV�
FDVH��ZLWKRXW�NQRZLQJ�LQ�D�ULJRURXV�ZD\�ZKDW�DFFRXQWV�IRU�WKH�VXFFHVV�RI�WKH�
WULFN��

3UREDEO\�WKH�OHDVW�IDPLOLDU�DVSHFW�RI�WKH��QHZ�ORRN��LQ�DSSOLHG�PDWKHPDWLFV�
LV�WKH�VWHDGLO\�JURZLQJ�LQWHUDFWLRQ�EHWZHHQ�WKH�FRPELQDWRULDO�DQG�DOJHEUDLF�
PDWKHPDWLFV�RI�GLVFUHWH�VWUXFWXUHV�RQ�WKH�RQH�KDQG��DQG�WKH�XVH�DQG�RSHUDWLRQ�
RI�ODUJH�VFDOH�GLJLWDO�FRPSXWHUV�RQ�WKH�RWKHU��7KH�XVH�RI�%RROHDQ�DOJHEUD�LQ�WKH�
DQDO\VLV�RI�VZLWFKLQJ�FLUFXLWV�LV�RI�FRXUVH�QR�ORQJHU�QHZ��EXW�WKH�LGHD�RI�FDUU\LQJ�
IRUZDUG�EDVLF�UHVHDUFK�LQ�%RROHDQ�DOJHEUDV��DV�UHSRUWHG�LQ�WKH�VHTXHO�E\�'�� (��
0XOOHU��ZLWK�WKH�KRSH�RI�DQWLFLSDWLQJ�WKH�IXWXUH�QHHGV�RI�VZLWFKLQJ�FLUFXLW�GHVLJQ�
UDWKHU�WKDQ�EHLQJ�PHUHO\�FRQFHUQHG�ZLWK�VXSSO\LQJ�WKH�SUHVHQW�RQHV��DQG�WR�
PDNH�XVH��PRUHRYHU��RI�KLJK�VSHHG�FRPSXWLQJ�HTXLSPHQW�LQ�GRLQJ�LW�WKLV�
JLYHV�HYLGHQFH�RI�WKH�VXEVWDQWLDO�GHYHORSPHQW�RI�D� PDMRU�QHZ�SURYLQFH�RI�
DSSOLHG�PDWKHPDWLFV��,Q�WKH�VDPH�JHQHUDO�DUHD�OLHV�WKH�ZRUN�RI�3URMHFW�6&$03�
DW�WKH�,QVWLWXWH�IRU�1XPHULFDO�$QDO\VLV��ZKRVH�SXUSRVH�LV�WKDW�RI�H[SORULQJ�
WKH�XVH�RI�KLJK�VSHHG�DXWRPDWLF�FRPSXWHUV�LQ�WKH�DQDO\VLV�RI�GLVFUHWH�VWUXFWXUHV��
6RPH�RI�LW�KDV�EHHQ�UHSRUWHG�IRU�WKH�ILUVW�WLPH�LQ�DQ\�FRPSOHWHQHVV�DW�WKH�6\P��
SRVLXP�E\�6��6��&DLUQV��6LQFH�VXPPHU�DIWHU�VXPPHU�D�VL]DEOH�JURXS�RI�RXU�DEOHVW�
PDWKHPDWLFLDQV�SDUWLFLSDWH�LQ�WKLV�ZRUN��LW�FDQQRW�IDLO�LQ�WKH�ORQJ�UXQ�WR�KDYH�D�
QRWLFHDEOH�LPSDFW�RQ�$PHULFDQ�PDWKHPDWLFDO�UHVHDUFK��

$QRWKHU�LPSRUWDQW�GHYHORSPHQW��RQFH�PRUH�LQ�WKH�WUDGLWLRQDO�YHLQ�RI�DSSOLHG�
PDWKHPDWLFV��LV�LOOXVWUDWHG�E\�WKH�LQYHVWLJDWLRQV��VXPPDUL]HG�E\�(��0RQWUROO��
FRQFHUQLQJ�WKH�HQHUJ\�GLVWULEXWLRQ�RYHU�WKH�IUHTXHQFLHV�DW�ZKLFK�D�PROHFXODU�
FU\VWDO�ODWWLFH�LV�FDSDEOH�RI�RVFLOODWLQJ��,W�WXUQV�RXW�WKDW�WKLV�DQDO\VLV�GHSHQGV�LQ�
DQ�HVVHQWLDO�ZD\�RQ�WKH�UHODWLRQV�NQRZQ�WR�H[LVW�EHWZHHQ�WKH�WRSRORJLFDO�VWUXF��
WXUH�RI�D�FORVHG�PDQLIROG��KHUH�D�FHUWDLQ�NLQG�RI�SKDVH�VSDFH��DQG�WKH�DQDO\WLF�
SURSHUWLHV�RI�IXQFWLRQV�DQG�LQWHJUDOV�GHILQHG�WKHUHRQ��7KHVH�SUREOHPV�DUH�DPRQJ�
WKH�PRVW�LQWHQVLYHO\�LQYHVWLJDWHG�RQHV�LQ�PRGHUQ�DQDO\VLV��DQG�LI�WKH\�VKRXOG�
IXUQLVK�WKH�DSSURSULDWH�WHUPV�IRU�DQDO\]LQJ�VLJQLILFDQW�DVSHFWV�RI�FXUUHQW�WKHR��
ULHV�RI�PROHFXODU�SK\VLFV��ZH�PLJKW�EH�IDFHG�ZLWK�WKHLU�SUROLIHURXV�JURZWK�VLPLODU�
WR�WKH�GHYHORSPHQW�RI�+LOEHUW�VSDFH�PHWKRGV�XQGHU�WKH�LPSDFW�RI�TXDQWXP�
PHFKDQLFV��

(YHU\RQH�ZKR�VFDQV�WKLV�OLVW�ZLOO�PLVV�FHUWDLQ�WRSLFV�ZKLFK�KH�ZRXOG�FRQVLGHU�
DV�SDUWLFXODUO\�LQWHUHVWLQJ�RU�LPSRUWDQW�IRU�WKH�GHYHORSPHQW�RI�PRGHUQ�DSSOLHG�
PDWKHPDWLFV��/HW�KLP�EH�DVVXUHG�WKDW�EXW�IHZ��LI�DQ\��RI�WKHVH�RPLVVLRQV�ZHUH�
LQDGYHUWHQW��,W�LV�SHUKDSV�LQGLFDWLYH�RI�KRZ�PXFK�QHHGV�GRLQJ�DORQJ�WKHVH�OLQHV��
WKDW�D�ILUVW�DWWHPSW�FRXOG�DFKLHYH�DV�PXFK�DQG�VWLOO�OHDYH�VR�PXFK�XQWRXFKHG��
3UREDEO\�PRVW�JODULQJ�LV�WKH�DEVHQFH�RI�D�UHSRUW��DLPHG�DW�PDWKHPDWLFLDQV��RQ�
WKH�FXUUHQW�SUREOHPV�DQG�GLIILFXOWLHV�IDFHG�E\�TXDQWXP�PHFKDQLFDO�WKHRULHV�RI�
ILHOGV��$OO�HQGHDYRUV�RI�WKH�&RPPLWWHH�WR�SURYLGH�VXFK�D�UHSRUW�ZHUH�XQVXFFHVV��
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IXO��DQG�LQ�KLQGVLJKW�WKLV�PD\�KDYH�EHHQ�DOO�WR�WKH�JRRG��IRU�WKH�PDWWHU�LV�VHULRXV�
HQRXJK�WR�ZDUUDQW�D�VSHFLDO�HIIRUW��

���([SHULPHQWDO�)HDWXUHV��,Q�DUUDQJLQJ�IRU�D�QRYHO�W\SH�RI�PHHWLQJ��VRPH�
LQQRYDWLRQV�DV�UHJDUGV�RUJDQL]DWLRQ�DUH�LQHYLWDEOH��7KH�6\PSRVLXP�RQ�6SHFLDO�
7RSLFV�LQ�$SSOLHG�0DWKHPDWLFV�LQWURGXFHG�WZR�VXFK�GHSDUWXUHV�IURP�VWDQGDUG�
SUDFWLFH��)RU�RQH��WKH�VHVVLRQV�RI�WKH�6\PSRVLXP�ZHUH�LQWHUVSHUVHG�DPRQJ�WKH�
UHJXODU�VHVVLRQV�RI�WKH�0DWKHPDWLFDO�6RFLHW\�PHHWLQJ��UDWKHU�WKDQ�JURXSHG�LQWR�
D� VHSDUDWH�FRQIHUHQFH�SUHFHGLQJ�RU�IROORZLQJ�WKH�IRUPHU�DQG�WKXV�WRR�HDVLO\�
DYRLGHG�E\�WKH�QRQ�VSHFLDOLVW��7KH�H[DPSOH�ZKLFK�ZDV�IROORZHG�KHUH�LV�WKDW�RI�WKH�
$PHULFDQ�3K\VLFDO�6RFLHW\�ZKRVH�PHHWLQJV�SURYLGH�IRU�D�VL]DEOH�QXPEHU�RI�LQ��
YLWHG�KDOI�KRXU�SDSHUV��PL[HG�LQ�DPRQJ�WKH�FRQWULEXWHG�SDSHUV�HLWKHU�VLQJO\�RU�LQ�
JURXSV��7KXV��WKH�VSHDNHUV�ZHUH�SHUPLWWHG�VRPH�H[SRVLWRU\�EUHDGWK�LQ�RUGHU�WR�
EULQJ�WKRVH�RI�WKHLU�FROOHDJXHV�QRW�LPPHGLDWHO\�FRQFHUQHG�ZLWK�WKH�VXEMHFW�RQ�
KDQG�XS�WR�GDWH��7KH�VHFRQG�LQQRYDWLRQ�FRQVLVWHG�LQ�LQYLWLQJ�UHSUHVHQWDWLYHV�RI�
RWKHU�VFLHQWLILF�ILHOGV�WR�VSHDN�WR�PDWKHPDWLFLDQV��7KH�RQHV�VHOHFWHG�IRU�WKLV�SXU��
SRVH�QDWXUDOO\�KDYH�H[WHQVLYH�FRQWDFW�ZLWK�PDWKHPDWLFV�LQ�WKHLU�GDLO\�VFLHQWLILF�
OLYHV��\HW�WKH\�GR�QRW�WKLQN�RI�WKHPVHOYHV�DV�PDWKHPDWLFLDQV��,W�LV�IURP�VXFK�
SHUVRQV�WKDW�D�PDWKHPDWLFLDQ�ZLOO�JHQHUDOO\�JHW�KLV�PRVW�VWLPXODWLQJ�LQVLJKW�
LQWR�WKH�PDWKHPDWLFDO�SUREOHPV�ZKLFK�DULVH�LQ�RWKHU�VFLHQWLILF�GLVFLSOLQHV��%RWK�RI�
WKHVH�H[SHULPHQWV�SURYHG�VXFFHVVIXO�DW�WKH�6\PSRVLXP�XQGHU�GLVFXVVLRQ�DQG�
WKHLU�DGRSWLRQ��DOVR�LQ�RWKHU�WKDQ�DSSOLHG�PDWKHPDWLFDO�FRQWH[WV��LV�UHFRP��
PHQGHG��
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