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$VVHVVLQJ�&KDUDFWHULVWLFV�RI�&OLQLFDO�3V\FKRORJLVW�IRU�(IIHFWLYH�&RXQVHOLQJ�
9DKLG�%DKDUYDQG�06& RI�&OLQLFDO�3V\FKRORJ\��$UGDELO�EUDQFK��,VODPLF�D]DG�XQLYHUVLW\��$UGDELO��,UDQ�(�PDLO��YDKLGEDKDU��#\DKRR�FRP��

�$EVWUDFW��$OO�ZH�JHW�DUH�RIWHQ�VXEMHFW�WR�SUREOHPV�GXH�WR�WKH�OLPLWHG�NQRZOHGJH�DQG�H[SHULHQFH�ZH�QHHG�WR�FRQVXOW�ZLWK�RWKHUV��<RX�NQRZ��VRPHWLPHV�SHRSOH�QRW�LPPXQH�WR�HPRWLRQDO�FULVHV��'HYHORSPHQWV�DQG�FKDQJHV�WKDW�RFFXU�LQ�OLIH��6XFK�D�SDVV� LQ�FROOHJH��JHWWLQJ�PDUULHG��PRYLQJ�DZD\� IURP�IDPLO\�DQG�IULHQGV�� LOOQHVV�DQG� ORVV�RI�RXU� ORYHG�RQHV��6RPHWLPHV�ZH�H[SHULHQFH�DQ[LHW\��GRXEW��IHDU��FRQIOLFW��DQG�HYHQ�PDNHV�WKH�FULVLV��:KHQ�DGDSWHG�WR�WKH�QHZ�HQYLURQPHQW�DQG�D�QHZ�H[SHULHQFH��WKHVH�IHHOLQJV�DUH�QRUPDO��EXW�LI�WKHVH�QHJDWLYH�IHHOLQJV�IDU�PRUH�WKDQ�QRUPDO��ZKLFK�FDQ�UHGXFH� WKH�SK\VLFDO��PHQWDO� IRFXV�DQG� UHOD[DWLRQ��(IIHFWLYH�FRXQVHOLQJ�UHTXLUHV�D�JRRG�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI�WKH�FKDUDFWHULVWLFV��QHHGV�DQG�SRWHQWLDO�FOLHQWV�DQG�VLWXDWLRQV�LQ�ZKLFK� WKH\�VHH�WKHPVHOYHV��7KLV�SURFHVV� LV� DOVR� LQIOXHQFHG� E\� EHOLHIV�� YDOXH� V\VWHP� DQG� DWWLWXGH� RI� WKH� FRQVXOWDQW�� KLV� ZRUOGYLHZ�� SV\FKRORJLFDO�VFKRROV�RI�FXUUHQW�WKHRUHWLFDO�IUDPHZRUNV�DQG�DVVXPSWLRQV�DUH�DFFHSWHG��,WV�QRW�FRXQVHORUV��FOLHQWV�FDQ�FKDQJH�OLYHV��EXW�WKH\�FDQ�JDLQ�D�EHWWHU�XQGHUVWDQGLQJ��FRQILGHQFH��VHOI�HIILFDF\�DQG�SUREOHP�VROYLQJ�VNLOOV�WR�VXSSRUW�DQG�KHOS��>9DKLG�%DKDUYDQG� $VVHVVLQJ�&KDUDFWHULVWLFV�RI�&OLQLFDO�3V\FKRORJLVW�IRU�(IIHFWLYH�&RXQVHOLQJ��/LIH�6FLHQFH�-RXUQDO������������������@���,661�������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP� ���.H\ZRUGV� &OLQLFDO�3V\FKRORJLVW��&RXQVHOLQJ�
�
,QWURGXFWLRQ��
&OLQLFDO�SV\FKRORJ\�LV�DQ�LQWHJUDWLRQ�RI�VFLHQFH��WKHRU\�DQG� FOLQLFDO� NQRZOHGJH� IRU� WKH� SXUSRVH� RI�XQGHUVWDQGLQJ�� SUHYHQWLQJ�� DQG� UHOLHYLQJ�SV\FKRORJLFDOO\�EDVHG� GLVWUHVV� RU� G\VIXQFWLRQ� DQG� WR�SURPRWH� VXEMHFWLYH� ZHOO�EHLQJ� DQG� SHUVRQDO�GHYHORSPHQW�� &HQWUDO� WR� LWV� SUDFWLFH� DUH� SV\FKRORJLFDO�DVVHVVPHQW� DQG� SV\FKRWKHUDS\�� DOWKRXJK� FOLQLFDO�SV\FKRORJLVWV� DOVR� HQJDJH� LQ� UHVHDUFK�� WHDFKLQJ��FRQVXOWDWLRQ�� IRUHQVLF� WHVWLPRQ\�� DQG� SURJUDP�GHYHORSPHQW� DQG� DGPLQLVWUDWLRQ�� ,Q� PDQ\� FRXQWULHV��FOLQLFDO� SV\FKRORJ\� LV� D� UHJXODWHG� PHQWDO� KHDOWK�SURIHVVLRQ��
7KH�ILHOG�LV�RIWHQ�FRQVLGHUHG�WR�KDYH�EHJXQ�LQ������ZLWK�WKH� RSHQLQJ� RI� WKH� ILUVW� SV\FKRORJLFDO� FOLQLF� DW� WKH�8QLYHUVLW\�RI�3HQQV\OYDQLD�E\�/LJKWQHU�:LWPHU�� ,Q� WKH�ILUVW� KDOI� RI� WKH� ��WK� FHQWXU\�� FOLQLFDO� SV\FKRORJ\�ZDV�IRFXVHG� RQ� SV\FKRORJLFDO� DVVHVVPHQW�� ZLWK� OLWWOH�DWWHQWLRQ� JLYHQ� WR� WUHDWPHQW�� 7KLV� FKDQJHG� DIWHU� WKH�����V� ZKHQ�:RUOG�:DU� ,,� UHVXOWHG� LQ� WKH� QHHG� IRU� D�ODUJH�LQFUHDVH�LQ�WKH�QXPEHU�RI�WUDLQHG�FOLQLFLDQV��6LQFH�WKDW� WLPH�� WZR� PDLQ� HGXFDWLRQDO� PRGHOV� KDYH�GHYHORSHG²WKH� 3K�'�� VFLHQWLVW±SUDFWLWLRQHU� PRGHO��UHTXLULQJ�D�GRFWRUDO�GLVVHUWDWLRQ�DQG�WKHUHIRUH�UHVHDUFK�DV� ZHOO� DV� FOLQLFDO� H[SHUWLVH��� DQG� WKH� 3V\�'��SUDFWLWLRQHU±VFKRODU�PRGHO��
&OLQLFDO� SV\FKRORJLVWV� DUH� QRZ� FRQVLGHUHG� H[SHUWV� LQ�SURYLGLQJ� SV\FKRWKHUDS\�� SV\FKRORJLFDO� WHVWLQJ�� DQG� LQ��

�

GLDJQRVLQJ�PHQWDO� LOOQHVV�� 7KH\� JHQHUDOO\� WUDLQ� ZLWKLQ�IRXU� SULPDU\� WKHRUHWLFDO� RULHQWDWLRQV²SV\FKRG\QDPLF��KXPDQLVWLF�� EHKDYLRU� WKHUDS\�FRJQLWLYH� EHKDYLRUDO�� DQG�V\VWHPV� RU� IDPLO\� WKHUDS\�� 0DQ\� FRQWLQXH� FOLQLFDO�WUDLQLQJ�LQ�SRVW�GRFWRUDO�SURJUDPV�LQ�ZKLFK�WKH\�PLJKW�VSHFLDOL]H� PRUH� LQWHQVLYHO\� LQ� GLVFLSOLQHV� VXFK� DV�SV\FKRDQDO\WLF� DSSURDFKHV�� RU� FKLOG� DQG� DGROHVFHQW�WUHDWPHQW�PRGDOLWLHV��&OLQLFDO�SV\FKRORJLVWV�FDQ�RIIHU�D�U DQJH � R I � S U R I H V V L RQ D O � V H U Y L F H V � � L Q F O XG L QJ ���
x $GPLQLVWHU� DQG� LQWHUSUHW� SV\FKRORJLFDO�DVVHVVPHQW�DQG�WHVWLQJ�x &RQGXFW�SV\FKRORJLFDO�UHVHDUFK�x &RQVXOWDWLRQ� �HVSHFLDOO\� IRU� PXOWL�GLVFOLQDU\�WHDPV� LQ� PHQWDO� KHDOWK� VHWWLQJV�� VXFK� DV�SV\FKLDWULF� ZDUGV� DQG� LQFUHDVLQJO\� RWKHU�KHDOWKFDUH�VHWWLQJV��VFKRROV�DQG�EXVLQHVVHV��x 'HYHORSPHQW� RI� SUHYHQWLRQ� DQG� WUHDWPHQW�SURJUDPV�x 3URJUDP�DGPLQLVWUDWLRQ�x 3URYLGH�H[SHUW�WHVWLPRQ\��IRUHQVLF�SV\FKRORJ\��x 3URYLGH� SV\FKRORJLFDO� WUHDWPHQW��SV\FKRWKHUDS\��x 7HDFK�

$VVHVVPHQW��
$Q� LPSRUWDQW� DUHD� RI� H[SHUWLVH� IRU� PDQ\� FOLQLFDO�SV\FKRORJLVWV� LV� DVVHVVPHQW�� DQG� WKHUH� DUH� LQGLFDWLRQV�WKDW� DV�PDQ\� DV�����RI� SV\FKRORJLVWV� XWLOL]H� WKLV� FRUH�FOLQLFDO�SUDFWLFH��6XFK�HYDOXDWLRQV�DUH�XVXDOO\�FRQGXFWHG�LQ�RUGHU�WR�JDLQ�LQVLJKW�LQWR��DQG�IRUP�K\SRWKHVHV�DERXW��
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SV\FKRORJLFDO� RU� EHKDYLRUDO� SUREOHPV�� $V� VXFK�� WKH�UHVXOWV�RI� WKHVH�DVVHVVPHQWV�DUH�RIWHQ�XVHG� WR�FODULI\�D�SHUVRQ
V�GLDJQRVLV�DQG� DVVLVW� LQ� SODQQLQJ� WUHDWPHQWV�RU�DUUDQJLQJ� IRU� VHUYLFHV�� 0HWKRGV� XVHG� WR� JDWKHU�LQIRUPDWLRQ� LQFOXGH� IRUPDO� WHVWV�� FOLQLFDO� LQWHUYLHZV��UHYLHZV� RI� SDVW� UHFRUGV�� DQG� EHKDYLRUDO� REVHUYDWLRQV��7KHUH� H[LVW� OLWHUDOO\� KXQGUHGV� RI� YDULRXV� DVVHVVPHQW�WRROV�� DOWKRXJK� RQO\� D� IHZ� KDYH� EHHQ� VKRZQ� WR� KDYH�ERWK� KLJK� YDOLGLW\� �L�H��� WHVW� DFWXDOO\�PHDVXUHV� ZKDW� LW�FODLPV� WR� PHDVXUH�� DQG� UHOLDELOLW\� �L�H��� FRQVLVWHQF\���7KHVH� PHDVXUHV� JHQHUDOO\� IDOO� ZLWKLQ� RQH� RI� VHYHUDO�FDWHJRULHV��LQFOXGLQJ�WKH�IROORZLQJ��
x ,QWHOOLJHQFH�	�DFKLHYHPHQW�WHVWV�±�7KHVH�WHVWV�DUH�GHVLJQHG� WR� PHDVXUH� FHUWDLQ� DVSHFWV� RI� FRJQLWLYH�IXQFWLRQLQJ��RIWHQ�UHIHUUHG� WR�DV� ,4�� LQ�FRPSDULVRQ�WR� D� JURXS� RI� SHRSOH� ZLWK� VLPLODU� FKDUDFWHULVWLFV��VXFK�DV�DJH�RU�HGXFDWLRQ���7KHVH�WHVWV��LQFOXGLQJ�WKH�:,6&�,9� DQG�:$,6�,9�� DWWHPSW� WR� PHDVXUH� WUDLWV�VXFK� DV� JHQHUDO� NQRZOHGJH�� YHUEDO� FRPSUHKHQVLRQ��ZRUNLQJ� PHPRU\�� DWWHQWLRQ�FRQFHQWUDWLRQ�� ORJLFDO�UHDVRQLQJ�� DQG� YLVXDO�VSDWLDO� SHUFHSWLRQ�� 6HYHUDO� RI�WKHVH� WHVWV� KDYH� EHHQ� VKRZQ� WR� DFFXUDWHO\� SUHGLFW�VFKRODVWLF� DFKLHYHPHQW� DQG� RFFXSDWLRQDO�SHUIRUPDQFH�� DQG� KHOS� WR� LGHQWLI\� D� SHUVRQ
V�FRJQLWLYH�VWUHQJWKV�DQG�ZHDNQHVVHV���x 3HUVRQDOLW\� WHVWV� ±� 7KHVH� WHVWV� DLP� WR� GHVFULEH�SDWWHUQV� RI� EHKDYLRU�� WKRXJKWV�� DQG� IHHOLQJV�� DQG�JHQHUDOO\� IDOO� ZLWKLQ� WZR� FDWHJRULHV�� REMHFWLYH� DQG�SURMHFWLYH��2EMHFWLYH�PHDVXUHV��VXFK�DV�WKH�003,���RU� WKH� 0&0,�,,,�� DUH� EDVHG� RQ� IRUFHG�FKRLFH�UHVSRQVHV²VXFK� DV� \HV�QR�� WUXH�IDOVH�� RU� D� UDWLQJ�VFDOH²DQG�JHQHUDWH�VFRUHV�WKDW�FDQ�EH�FRPSDUHG�WR�D QRUPDWLYH� JURXS�� 3URMHFWLYH� WHVWV�� VXFK� DV� WKH�5RUVFKDFK� LQNEORW� WHVW�� XVH� RSHQ�HQGHG� UHVSRQVHV��RIWHQ� EDVHG� RQ� DPELJXRXV� VWLPXOL�� WR� UHYHDO� QRQ�FRQVFLRXV� SV\FKRORJLFDO� G\QDPLFV� VXFK� DV�PRWLYDWLRQV� DQG� SHUFHSWLRQV� RI� WKH� VHOI� DQG� WKH�ZRUOG���x 1HXURSV\FKRORJLFDO� WHVWV� �� 7HVWV� LQ� WKLV� FDWHJRU\�DUH� RIWHQ� XVHG� WR� HYDOXDWH� D� SHUVRQ
V� FRJQLWLYH�IXQFWLRQLQJ� DQG� LW
V� UHODWLRQVKLS� WR� D� SHUVRQ
V�EHKDYLRU� RU� SV\FKRORJLFDO� IXQFWLRQLQJ�� 7KH\� DUH�XVHG� LQ� D� YDULHW\� RI� VHWWLQJV�� IRU� SXUSRVHV� VXFK� DV�FODULI\LQJ� D� GLDJQRVLV� �HVSHFLDOO\� LQ� GLVWLQJXLVKLQJ�EHWZHHQ� SV\FKLDWULF� DQG� QHXURORJLFDO� V\PSWRPV���EHWWHU� XQGHUVWDQGLQJ� WKH� LPSDFW� RI� D� SHUVRQ
V�QHXURORJLFDO� FRQGLWLRQ� RQ� WKHLU� EHKDYLRU�� WUHDWPHQW�SODQQLQJ� �HVSHFLDOO\� LQ� UHKDELOLWDWLRQ� VHWWLQJV��� DQG�IRU� OHJDO�TXHVWLRQV��VXFK�DV�GHWHUPLQLQJ�LI�D�SHUVRQ�LV� IDNLQJ� WKHLU� V\PSWRPV� �DOVR� UHIHUUHG� WR� DV�PDOLQJHULQJ��RU�LI�WKH\�DUH�FDSDEOH�WR�VWDQG�WULDO���x &OLQLFDO�LQWHUYLHZV�±�&OLQLFDO�SV\FKRORJLVWV�DUH�DOVR�WUDLQHG�WR�JDWKHU�GDWD�E\�REVHUYLQJ�EHKDYLRU�DQG� FROOHFWLQJ� GHWDLOHG� KLVWRULHV�� 7KH� FOLQLFDO�

LQWHUYLHZ�LV�D�YLWDO�SDUW�RI�DVVHVVPHQW��HYHQ�ZKHQ�XVLQJ�RWKHU�IRUPDOL]HG�PHDVXUHV��DV�LW�SURYLGHV�D�FRQWH[W� LQ� ZKLFK� WR� XQGHUVWDQG� WHVW� UHVXOWV��3V\FKRORJLVWV� FDQ� HPSOR\� D� VWUXFWXUHG� IRUPDW��VXFK� DV� WKH� 6&,'� RU� WKH� 006(��� D� VHPL�VWUXFWXUHG� IRUPDW� �VXFK� DV� D� VHTXHQFH� RI�TXHVWLRQV�� RU� DQ� XQVWUXFWXUHG� IRUPDW� WR� JDWKHU�LQIRUPDWLRQ�DERXW�D�SHUVRQ
V�V\PSWRPV�DQG�SDVW�DQG�SUHVHQW�IXQFWLRQLQJ��6XFK�DVVHVVPHQWV�RIWHQ�LQFOXGH� HYDOXDWLRQV� RI� JHQHUDO� DSSHDUDQFH� DQG�EHKDYLRU�� PRRG� DQG� DIIHFW�� SHUFHSWLRQ��FRPSUHKHQVLRQ�� RULHQWDWLRQ�� PHPRU\�� WKRXJKW�SURFHVV��DQG�RU�FRPPXQLFDWLRQ���
&OLQLFDO� 3V\FKRORJ\� �� RQH� RI� WKH� 5HJLVWHUHG�3UDFWLWLRQHU�3V\FKRORJ\�3URIHVVLRQV��
3V\FKRORJ\�LV�WKH�VFLHQWLILF�VWXG\�RI�KXPDQ�WKRXJKW�DQG�EHKDYLRXU�� 0DQ\� SHRSOH� DUH� LQWHUHVWHG� LQ� SV\FKRORJ\��DQG�LQ�IDFW�LW�LV�RQH�RI�WKH�PRVW�SRSXODU�GHJUHHV�WKDW�FDQ�EH� VWXGLHG� DW� XQLYHUVLW\�� %XW� KDYLQJ� D� GHJUHH� LQ�SV\FKRORJ\� LV� QRW� WKH� VDPH� DV� EHLQJ� D� 5HJLVWHUHG�3UDFWLWLRQHU�3V\FKRORJLVW��$�5HJLVWHUHG�3V\FKRORJLVW� LV�D OHJDOO\�UHJXODWHG�SURIHVVLRQDO�ZKR�KDV�D�SRVWJUDGXDWH�TXDOLILFDWLRQ�LQ�WKH�DSSOLFDWLRQ�RI�SV\FKRORJLFDO�VFLHQFH�WR� D� SDUWLFXODU� LVVXH����7KHUH� DUH� FXUUHQWO\� VHYHQ� W\SHV� RI� 3UDFWLWLRQHU�3V\FKRORJLVWV���

x &OLQLFDO�3V\FKRORJLVWV��x &RXQVHOOLQJ�3V\FKRORJLVWV��x (GXFDWLRQDO�3V\FKRORJLVWV��x )RUHQVLF�3V\FKRORJLVWV��x +HDOWK�3V\FKRORJLVWV��x 2FFXSDWLRQDO�3V\FKRORJLVWV��x 6SRUWV�	�([HUFLVH�3V\FKRORJLVWV�
&OLQLFDO� SV\FKRORJLVWV� DQG� SV\FKLDWULVWV� RIWHQ� ZRUN� LQ�WKH�VDPH�FOLQLFV�DQG�VHH�SHRSOH�ZLWK�VLPLODU�SUREOHPV��EXW� WKHUH� LV� D� FOHDU� GLIIHUHQFH� EHWZHHQ� WKHP����&OLQLFDO�SV\FKRORJLVWV
�NH\�UROH� LV� WR�FRQVLGHU�ZKDW� WKH�VFLHQFH�RI�SV\FKRORJ\�WHOOV�WKHP�DERXW�KRZ�WR�KHOS�ZLWK�WKH�SUREOHP��$QG�SV\FKLDWULVWV
� NH\� UROH� LV� WR� FRQVLGHU�ZKDW� WKH� VFLHQFH� RI�PHGLFLQH� WHOOV� WKHP� DERXW� KRZ� WR�KHOS� ZLWK� WKH� SUREOHP����7KH\�DUH�HDFK�DEOH� WR�GR�WKLV�EHFDXVH�WKH�ILUVW�VWDJH�LQ�WUDLQLQJ� DV� D� FOLQLFDO� SV\FKRORJLVW� LV� D� GHJUHH� LQ�SV\FKRORJ\�� ZKHUHDV� WKH� ILUVW� VWDJH� LQ� WUDLQLQJ� DV� D�SV\FKLDWULVW� LV� D� GHJUHH� LQ� PHGLFLQH����6R� LI� \RX� DUH� GHSUHVVHG�� IRU� LQVWDQFH�� D� SV\FKLDWULVW� LV�EHVW�SODFHG�WR�KHOS�\RX�WKLQN�DERXW�ZKHWKHU�D�ELRORJLFDO�
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WUHDWPHQW� OLNH� DQWLGHSUHVVDQW� GUXJV� PD\� KHOS�� $QG� D�FOLQLFDO� SV\FKRORJLVW� LV� EHVW� SODFHG� WR� KHOS� \RX� WKLQN�DERXW� ZKHWKHU� D� SV\FKRORJLFDO� WKHUDS\� OLNH� FRJQLWLYH�EHKDYLRXUDO� WKHUDS\� PD\� KHOS����&OLQLFDO�SV\FKRORJLVWV�ZLOO�XVXDOO\�EH�DEOH� WR�KHOS�\RX�VHH� D� SV\FKLDWULVW� LI� WKDW� ZRXOG� EH� KHOSIXO� IRU� \RXU�SUREOHP��DQG�SV\FKLDWULVWV�ZLOO�XVXDOO\�EH� DEOH� WR�KHOS�\RX� VHH� D� FOLQLFDO� SV\FKRORJLVW� LI� WKH\�ZRXOG� EH�PRUH�DEOH�WR�KHOS�\RX�ZLWK�\RXU�SUREOHP���
�
*5$'8$7(�352)(66,21$/�352*5$0�
*HQHUDO� 3ULQFLSOHV�� 7KH� JHQHUDO� SULQFLSOHV� ZKLFK�XQGHUOLH� WKH�JUDGXDWH�SURJUDP�DSSHDU� WR�XV�RI� SULPDU\�LPSRUWDQFH� ��� LQ� IDFW� PXFK� PRUH� LPSRUWDQW� WKDQ� WKH�GHWDLOV� RI� WKH�SURJUDP�� ,I� FODULW\� LQ� WKH� IRUPXODWLRQ� RI�JRDOV� H[LVWV�� WKHUH� VKRXOG� EH� UHODWLYHO\� OLWWOH� GLIILFXOW\�DERXW�DJUHHLQJ�RQ�WKH�PHDQV�IRU�LPSOHPHQWLQJ�WKHP��$V�KDV� DOUHDG\� EHHQ� LQGLFDWHG�� LW� LV� WKH� RSLQLRQ� RI� WKH�&RPPLWWHH� WKDW� WKH�VHWWLQJ�XS�RI�D�GHWDLOHG�SURJUDP� LV�XQGHVLUDEOH�� 6XFK� D� VWHS�� LI� DFFHSWHG� JHQHUDOO\�� ZRXOG�JR�IDU� LQ�VHWWOLQJ�FOLQLFDO�SV\FKRORJ\�DW�D� WLPH�ZKHQ� LW�VKRXOG� KDYH� JUHDW� ODELOLW\�� &RQVLGHUDEOH�H[SHULPHQWDWLRQ� ZLWK� UHVSHFW� WR� WKH� SHUVRQDOLW\� DQG�EDFNJURXQG� RI� VWXGHQWV� DV� ZHOO� DV� WKH� FRQWHQW� DQG�PHWKRGV�RI�FRXUVHV�ZLOO� IRU�D� ORQJ� WLPH�EH�HVVHQWLDO� LI�ZH�DUH�WR�GHYHORS�WKH�PRVW�DGHTXDWH�SURJUDP��2XU�DLPV�DUH�UDWKHU�WR�DFKLHYH�JHQHUDO�DJUHHPHQW�RQ�WKH�JRDOV�RI�WUDLQLQJ�DQG�HQFRXUDJH�H[SHULPHQWDWLRQ�RQ�PHWKRGV�RI�DFKLHYLQJ� WKHVH� JRDOV� DQG� WR� VXJJHVW� ZD\V� RI�HVWDEOLVKLQJ�KLJK�VWDQGDUGV�LQ�D�VHWWLQJ�RI�IOH[LELOLW\�DQG�UHDVRQDEOH�IUHHGRP��:H�DOVR�KROG�WKDW�WKH�JRDOV�VKRXOG�QRW� EH� GHWHUPLQHG� E\� VSHFLDO� VLWXDWLRQV� DQG� VSHFLDO�GHPDQGV��EXW�VKRXOG�EH�RULHQWHG�WRZDUG�WKH�TXHVWLRQ�RI�ZKDW� LV� WKH� EHVW� WUDLQLQJ� IRU� WKH� FOLQLFDO� SV\FKRORJLVW��$JDLQVW� WKLV� JHQHUDO� EDFNJURXQG� WKH� SULQFLSOHV� ZKLFK�ZH�FRQVLGHU�LPSRUWDQW�DUH�WKH�IROORZLQJ���
���$�FOLQLFDO�SV\FKRORJLVW�PXVW� ILUVW�DQG� IRUHPRVW�EH�D�SV\FKRORJLVW� LQ� WKH� VHQVH� WKDW� KH� FDQ� EH� H[SHFWHG� WR�KDYH� D� SRLQW� RI� YLHZ� DQG� D� FRUH� RI� NQRZOHGJH� DQG�WUDLQLQJ� ZKLFK� LV� FRPPRQ� WR� DOO� SV\FKRORJLVWV�� 7KLV�ZRXOG� LQYROYH� DQ� DFTXDLQWDQFH�ZLWK� WKH� SULPDU\� ERG\�RI� SV\FKRORJLFDO� WKHRU\�� UHVHDUFK�� DQG� PHWKRGV� RQ�ZKLFK�IXUWKHU�WUDLQLQJ�DQG�LQWHUGLVFLSOLQDU\�UHODWLRQVKLSV�FDQ�EH�EXLOW���
���3UHSDUDWLRQ�VKRXOG�EH�EURDG��LW�VKRXOG�EH�GLUHFWHG�WR�UHVHDUFK�DQG�SURIHVVLRQDO�JRDOV��QRW� WR� WHFKQLFDO�JRDOV��3DUWLFLSDQWV� VKRXOG� UHFHLYH� WUDLQLQJ� LQ� WKUHH� IXQFWLRQV��GLDJQRVLV�� UHVHDUFK� DQG� WKHUDS\�� ZLWK� WKH� VSHFLDO�FRQWULEXWLRQV� RI� WKH� SV\FKRORJLVW� DV� D� UHVHDUFK�ZRUNHU�
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