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���,QWURGXFWLRQ��,� ZRXOG�OLNH�WR�UH�RSHQ�WKH�YHU\�KDFNQH\HG�TXHVWLRQ�RI�
ZKDW�WR�WHDFK�WKH�OLEHUDO�DUWV�VWXGHQW��0\�H[FXVH�IRU�GRLQJ�WKLV�LV�WKDW�WKH�DQVZHU�
ZKLFK�KDV�EHHQ�JLYHQ�IRU�JHQHUDWLRQV�LV�HTXDOO\�KDFNQH\HG�DQG��ZKDW�LV�PRUH�WR�
WKH�SRLQW��D�WRWDOO\�XQVDWLVIDFWRU\�RQH��

/HW�PH�VWDWH�DW�WKH�RXWVHW�WKDW�E\�WKH�OLEHUDO�DUWV�VWXGHQW�,�PHDQ�WKH�RQH�
ZKR�GRHV�QRW�LQWHQG�WR�XVH�PDWKHPDWLFV�LQ�VRPH�SURIHVVLRQ�RU�FDUHHU��DQG�LV�
WDNLQJ�PDWKHPDWLFV�EHFDXVH�WKH�VXEMHFW�LV�VXSSRVHG�WR�FRQWULEXWH�WR�D�OLEHUDO�
HGXFDWLRQ��7KRXJK�PXFK�PLJKW�EH�VDLG�DERXW�WKH�SURSHU�IUHVKPDQ�FRXUVHV�IRU�
VWXGHQWV�ZKR�LQWHQG�WR�FRQWLQXH�WKHLU�PDWKHPDWLFDO�WUDLQLQJ�EH\RQG�WKLV�ILUVW�
\HDU�RU�ZKR�PD\�WDNH�MXVW�RQH�\HDU�RI�PDWKHPDWLFV�EXW�ZLOO�KDYH�WR�DSSO\�LW�LQ�
VSHFLDOL]HG�SK\VLFV��FKHPLVWU\��DQG�ELRORJ\�FRXUVHV��H�J���SUH�PHGLFDO�VWXGHQWV���
WKH�QHHGV�RI�WKHVH�ODWWHU�WZR�JURXSV�RI�VWXGHQWV�ZLOO�QRW�EH�GLVFXVVHG�KHUH��7KH�
UHFRPPHQGDWLRQV�WR�EH�PDGH�LQ�WKLV�DUWLFOH�FRQFHUQLQJ�WKH�OLEHUDO�DUWV�VWXGHQWV�
DUH�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�WKLV�JURXS�FDQ�EH�VHJUHJDWHG�IURP�WKH�RWKHUV��
7KLV�VHJUHJDWLRQ�FDQ�EH�HIIHFWHG�HYHQ�LQ�VPDOO�FROOHJHV�ZLWKRXW�FUHDWLQJ�DQ\�
VHULRXV�DGPLQLVWUDWLYH�SUREOHPV��

$V�GHILQHG�DERYH��WKH�OLEHUDO�DUWV�VWXGHQWV�FRQVWLWXWH�RQO\�RQH�JURXS�RI�
IUHVKPHQ��+RZHYHU��E\�IDU�WKH�JUHDWHVW�SHUFHQWDJH�RI�IUHVKPHQ�EHORQJV�WR�WKLV�
JURXS��$OVR��VLQFH�WKH�VHJUHJDWLRQ�WKDW�LV�SUHVXSSRVHG�LV�LQ�DFFRUGDQFH�ZLWK�
LQWHUHVWV�UDWKHU�WKDQ�DELOLW\��WKH�OLEHUDO�DUWV�JURXS�ZLOO�FRQWDLQ�VRPH�RI�WKH�PRVW�
ZRUWKZKLOH�VWXGHQWV��)RU�WKHVH�UHDVRQV��WKHQ��WKLV�JURXS�PXVW�EH�JLYHQ�WKH�XW��
PRVW�FRQVLGHUDWLRQ��0RUHRYHU��VLQFH�PDQ\�RI�WKHVH�VWXGHQWV�ZLOO�EHFRPH�OHDGHUV�
LQ�RXU�VRFLHW\�WKH\�ZLOO�GHWHUPLQH�WKH�IDWH�RI�PDWKHPDWLFV�LQ�VRPH�DUHDV��+HQFH�
WKHUH�DUH�VHOILVK�UHDVRQV�WRR�IRU�EHLQJ�FRQFHUQHG�DERXW�WKH�NQRZOHGJH�DQG�LP��
SUHVVLRQV�RI�PDWKHPDWLFV�ZKLFK�WKHVH�VWXGHQWV�ZLOO�DFTXLUH��

���2EMHFWLRQV�WR�WKH�WUDGLWLRQDO�FRXUVHV��:KDW�KDYH�ZH�EHHQ�IHHGLQJ�WKH�
OLEHUDO�DUWV�VWXGHQWV"�7KH�DOPRVW�XQLYHUVDO�GLHW�KDV�EHHQ�FROOHJH�DOJHEUD�DQG�
WULJRQRPHWU\��,�EHOLHYH�WKDW�WKHVH�FRXUVHV�DUH�D�FRPSOHWH�ZDVWH�RI�WLPH��:KDW�
HGXFDWLRQDO�YDOXHV�DUH�WKHUH�UHDOO\�LQ�H[SRQHQWV��UDGLFDOV��ORJDULWKPV��+RUQHU
V�
PHWKRG��SDUWLDO�IUDFWLRQV��ELQRPLDO�WKHRUHP��WKH�WULJRQRPHWULF�LGHQWLWLHV��DQG�
WKH�ODZ�RI�WDQJHQWV��MXVW�WR�PHQWLRQ�VRPH�RI�WKH�FRQYHQWLRQDO�WRSLFV"�

/HW�XV��LQ�IDFW��H[DPLQH�WKLV�PDWHULDO�LQ�WHUPV�RI�WKH�YDOXHV�FRPPRQO\�
FODLPHG��V�ZDUUDQWLQJ�LWV�LQFOXVLRQ�LQ�WKH�FXUULFXOXP��2QH�KHDUV�PRVW�RIWHQ�WKDW�
VWXGHQWV�OHDUQ�WR�UHDVRQ�E\�VWXG\LQJ�WKLV�PDWHULDO��/HDYLQJ�DVLGH�WKH�TXHVWLRQ�RI�
WUDQVIHU�RI�WUDLQLQJ��D�PRRW�SRLQW�DW�EHVW��,�PDLQWDLQ�WKDW�RQH�FDQQRW�WHDFK�UHD��
VRQLQJ�ZLWK�WKLV�PDWHULDO�EHFDXVH�WKH�PDWHULDO�GRHV�QRW�SHUPLW�LW��(YHU\�RQH�
NQRZV�WKDW�LW�LV�LPSRVVLEOH�WR�JLYH�IUHVKPHQ�D�VDWLVIDFWRU\�GHILQLWLRQ�RI�DQ�LUUD��
WLRQDO�QXPEHU��+HQFH�ZH�QRW�RQO\�EHJ�PDQ\�TXHVWLRQV�RI�ORJLF�LQ�WHDFKLQJ�RSHUD��
WLRQV�ZLWK�LUUDWLRQDO�QXPEHUV�EXW�ZH�FRPSRXQG�FRQIXVLRQ�E\�XVLQJ�LUUDWLRQDO�
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QXPEHUV�DV�H[SRQHQWV�LQ�WKH�VXEMHFW�RI�ORJDULWKPV��2I�FRXUVH�VLPLODU�GLIILFXOWLHV�
DUH�LJQRUHG�LQ�WKH�XVH�RI�LUUDWLRQDO�QXPEHUV�DV�WULJRQRPHWULF�UDWLRV�DVVRFLDWHG�
ZLWK�DQJOHV��,Q�FROOHJH�DOJHEUD�ZH�XVH�PDQ\�SURSHUWLHV�RI�FRQWLQXRXV�IXQFWLRQV�
ZLWKRXW�SURRI��UHO\LQJ�XSRQ�D�JUDSK�WR�FRQYLQFH�WKH�VWXGHQW�RI�WKH�FRUUHFWQHVV�
RI�WKHVH�SURSHUWLHV��)RU�H[DPSOH��ZH�XVH�WKH�IDFW�WKDW�LI�WKH�SRO\QRPLDO�I�[��KDV�
RSSRVLWH�VLJQV�IRU�[� �D�DQG�[� �E�WKHQ�I�[�� ���KDV�D�URRW�IRU�D�YDOXH�RI�[�EHWZHHQ�
D�DQG�E��$QG�ZH�XVH�WKH�IDFW�WKDW�I�[�� �� KDV�DW�OHDVW�RQH�URRW��(YHQ�ZKHUH�ZH�
SUHVHQW�SURRIV�YHU\�IHZ�VWXGHQWV�FDQ�IROORZ�VRPH�RI�WKHP��)RU�H[DPSOH��KRZ�
PDQ\�VWXGHQWV�IROORZ�WKH�SURRI�RI�WKH�ELQRPLDO�WKHRUHP�IRU�SRVLWLYH�LQWHJUDO�
H[SRQHQWV��OHW�DORQH�IUDFWLRQV"�:KHQ�ZH�WHDFK�SDUWLDO�IUDFWLRQV�ZH�JHQHUDOO\�
RPLW�WKH�SURRIV�EHFDXVH�VR�PXFK�WLPH�ZRXOG�EH�UHTXLUHG�WR�SUHVHQW�WKHP�FRU��
UHFWO\��/LNHZLVH�ZKHQ�ZH�WHDFK�WKH�DGGLWLRQ�IRUPXODV�DQG�RWKHU�LGHQWLWLHV�RI�
WULJRQRPHWU\�ZH�GR�QRW�SUHVHQW�SURRIV�IRU�DOO�YDOXHV�RI�WKH�YDULDEOHV�EHFDXVH�
WKHVH�SURRIV�ZRXOG�WDNH�DQ�XQFRQVFLRQDEOH�DPRXQW�RI�WLPH��7R�VXP�XS��LQ�RXU�
SUHVHQWDWLRQV�RI�FROOHJH�DOJHEUD�DQG�WULJRQRPHWU\�ZH�PL[�SURRIV��LQWXLWLYH�DUJX��
PHQWV��JUDSKLFDO�HYLGHQFH��DQG�DVVHUWLRQV�DFFHSWHG�ZLWKRXW�SURRI��1HYHUWKHOHVV��
ZH�H[SHFW�WKH�VWXGHQW�WR�OHDUQ�DOO�WKH�PDWHULDO��+RZ�KH�FDQ�FRPH�WKURXJK�ZLWK�
DQ�DSSUHFLDWLRQ�RI�DQG�UHVSHFW�IRU�SURRI�DV�H[HPSOLILHG�E\�WKLV�RQH�\HDU�RI�PDWKH��
PDWLFV�LV�QRW�DW�DOO�FOHDU�WR�PH��,�ZRXOG�VD\�WKDW�ZH�KDYH�FRQIXVHG�KLP��

$�VHFRQG�DUJXPHQW�IRU�PDWKHPDWLFV�LV�LWV�EHDXW\��7KHUH�LV�EHDXW\�LQ�PDWKH��
PDWLFV��+RZHYHU��WKH�TXHVWLRQ�RI�ZKDW�LV�EHDXWLIXO�PXVW�EH�DQVZHUHG�VXEMHF��
WLYHO\��,�FRQWHQG�WKDW�LI�,�ZHUH�WR�VHOHFW�SRUWLRQV�RI�PDWKHPDWLFV�WKDW�DUH�EHDXWL��
IXO��WKH\�ZRXOG�QRW�FRPH�IURP�FROOHJH�DOJHEUD�DQG�WULJRQRPHWU\��$V�D�PDWWHU�RI�
IDFW�ZH�NQRZ�WKDW�WKHVH�VXEMHFWV�DUH�WDXJKW�QRW�EHFDXVH�WKH\�DUH�EHDXWLIXO�EXW�
EHFDXVH� WKH\�DUH�WKH�QH[W�VWHS�WRZDUGV�KLJKHU�PDWKHPDWLFV�DIWHU�WKH�KLJK�
VFKRRO�VXEMHFWV��$QG�HYHQ�LI�SRUWLRQV��DW�OHDVW��RI�FROOHJH�DOJHEUD�DQG�WULJRQRP��
HWU\�ZHUH�EHDXWLIXO��LW�ZRXOG�EH�PRVW�GLIILFXOW�WR�VHOO�PDWKHPDWLFDO�EHDXW\�WR�
VWXGHQWV�ZKR�DUH�SV\FKRORJLFDOO\�LQGLVSRVHG��7R�VHOO�WKLV�EHDXW\�LV�OLNH�WU\LQJ�WR�
JLYH�DZD\�WHQ�GROODU�JROG�SLHFHV��3HRSOH�DUH�WRR�VXVSLFLRXV�HYHQ�WR�H[DPLQH�RQH��

$�WKLUG�DUJXPHQW�SUHVHQWHG�IRU�WKH�XVXDO�PDWHULDO�LV�WKDW�HYHU\ERG\�PDNHV�
VRPH�XVH�RI�PDWKHPDWLFV�DQG�KHQFH�PXVW�OHDUQ�VRPH�RI�LW��%XW�ZKR�RI�XV�KDV�
XVHG�FROOHJH�DOJHEUD�DQG�WULJRQRPHWU\�RXWVLGH�RI�KLV�SURIHVVLRQDO�ZRUN"�7KHUH�LV�
DFWXDOO\�QRWKLQJ�LQ�WKHVH�VXEMHFWV�ZKLFK�LV�HYHU�XVHG�E\�DQ�HGXFDWHG�OD\PDQ��2I�
FRXUVH�WKHUH�DUH�VLJQLILFDQW�DSSOLFDWLRQV�RI�FROOHJH�DOJHEUD�DQG�WULJRQRPHWU\�
EXW�QRW�RQO\�GR�WKHVH�KDYH�QR�EHDULQJ�RQ�GDLO\�OLIH�EXW�WKH\�RFFXU�LQ�WKH�FRQWH[W�
RI�DGYDQFHG�SK\VLFV�DQG�PDWKHPDWLFV�VR�WKDW�WKH�VWXGHQW�FDQQRW�VHH�ZKHUH�
WKHVH�WHFKQLTXHV�DUH�RI�XVH�HYHQ�WR�VFLHQWLVWV�DQG�HQJLQHHUV��

7KH� WUXWK�DERXW�FROOHJH�DOJHEUD�DQG� WULJRQRPHWU\�LV�WKDW�WKHVH�VXEMHFWV�
FRPSULVH�QRWKLQJ�EXW�D�VHULHV�RI�GU\��ERULQJ��XQPRWLYDWHG��GLVFRQQHFWHG��DQG��
WR�WKH�VWXGHQW��XQLPSRUWDQW�WHFKQLTXHV��7KH�VXEMHFWV�DUH�WDXJKW�DV�WHFKQLTXHV�
DQG�WKH�VWXGHQWV�DUH�H[SHFWHG�WR�PDVWHU�DQG�UHSURGXFH�WKHP�LQ�SDUURW�OLNH�
IDVKLRQ��7KH�HQWLUH�ERG\�RI�PDWHULDO�LV�RI�QR�YDOXH�WR�WKH�QRQ�VSHFLDOLVW�DQG�QR�
DUJXPHQW�IRU�LW��VXFK�DV�PHQWDO�GLVFLSOLQH��ZLOO�HYHU�PDNH�VXFK�PDWHULDO�SDODWDEOH�
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RU�SUHJQDQW�ZLWK�VLJQLILFDQFH��7KH�RQO\�DUJXPHQW�LQ�IDYRU�RI�WKLV�PDWHULDO�LV�
WKDW�LW�LV�UHDGLO\�IRUJRWWHQ��

7KHUH�LV�XQIRUWXQDWHO\�WRR�PXFK�HYLGHQFH�WR�VXSSRUW�WKH�DERYH�HYDOXDWLRQ�
RI�FROOHJH�DOJHEUD�DQG�WULJRQRPHWU\�DV�FRXUVHV�IRU�WKH�OLEHUDO�DUWV�VWXGHQWV��7KRVH�
RI�XV�ZKR�KDYH�WDXJKW�FROOHJH�IUHVKPHQ�NQRZ�KRZ�OLWWOH�WKH\�JHW�IURP�WKH�PD��
WHULDO��:H�NQRZ�WKDW�ZH�KDYH�IDLOHG�WR�UHDFK�WKHP�DQG�WKDW�DOO�ZH�VXFFHHG�LQ�
GRLQJ�LV�WR�LQWHQVLI\�WKHLU�GLVOLNH�RI�PDWKHPDWLFV��:H�NQRZ�WKDW�WKH\�OHDYH�RXU�
FRXUVHV�JUDWHIXO�RQO\�IRU�WKH�IDFW�WKDW�WKH�\HDU�LV�RYHU�DQG�YRZLQJ�QHYHU�DJDLQ�
WR�EHFRPH�LQYROYHG�ZLWK�PDWKHPDWLFV��

,QGLUHFWO\�DQG�XQLQWHQWLRQDOO\�PDQ\�RI�XV�KDYH�VXSSOLHG�HYLGHQFH�WKDW�WKH�
DERYH�HYDOXDWLRQ�LV�FRUUHFW��$�UHFHQW�DGYHUWLVHPHQW�IRU�RQH�RI�WKH�QHZ�FROOHJH�
DOJHEUD�WH[WV�GHVFULEHG�LW�DV� D� UHDO� LQQRYDWLRQ���D� KXPDQL]HG�DSSURDFK�WR�
PDWKHPDWLFDO�FRQFHSWV���$OJHEUD�ZDV�VXSSRVHGO\�SUHVHQWHG�DV�D�ODQJXDJH��DV�D�
ORJLFDO�VFLHQFH��DQG�DV�D�EUDQFK�RI�KXPDQ�HQGHDYRU��,W�ZDV�DOVR�GHVFULEHG�DV�D�
FROOHFWLRQ�RI�WHFKQLTXHV�DQG�DV�D�FROOHFWLRQ�RI�SX]]OHV��,�FRXOG�UHDGLO\�DSSUHFLDWH�
WKHVH�ODVW�WZR�YDOXHV�EXW�ZDV�FXULRXV�DV�WR�KRZ�WKH�RWKHUV�PLJKW�EH�LQFRUSR��
UDWHG��,�WKHUHIRUH�PDGH�KDVWH�WR�H[DPLQH�WKLV��QRYHO��DOJHEUD�WH[W�DQG�IRXQG�
H[DFWO\�WZR�DQG�RQH�KDOI�SDJHV�RXW�RI�PRUH�WKDQ�����GHYRWHG�WR�WKHVH�YDOXHV�RI�
DOJHEUD��7KHUH�ZDV�LQ�IDFW�H[DFWO\�RQH�SDUDJUDSK�RQ�DOJHEUD�DV�D�ODQJXDJH��RQH�
RQ�DOJHEUD�DV�D� ORJLFDO�VFLHQFH��DQG�RQH�RQ�DOJHEUD�DV�D�EUDQFK�RI�KXPDQ�HQ��
GHDYRU��7KH�UHVW�RI�WKH�ERRN�ZDV�WKH�VDPH�DV�DQ\�RQH�RI�WKH�������FROOHJH�DOJH��
EUDV�ZKLFK�KDYH�DSSHDUHG�VLQFH�������7KH�SRLQW�RI�WKLV�LOOXVWUDWLRQ�LV�QRW�WKDW�
WKH�DXWKRU�IDLOHG�WR�SUHVHQW�WKH�YDOXHV�RI�DOJHEUD�FODLPHG�LQ�WKH�DGYHUWLVHPHQW��
WKRXJK��RI�FRXUVH��KH�GLG�IDLO��5DWKHU��KHUH�LV�DQ�DXWKRU�ZKR�VHHV�WKH�QHHG�WR�
SUHVHQW�WKHVH�YDOXHV�RI�PDWKHPDWLFV��ZKR�WULHV�WR�GR�VR�WKURXJK�WKH�PHGLXP�RI�
FROOHJH�DOJHEUD��DQG�ZKR�VXFFHHGV�RQO\�LQ�VKRZLQJ�WKDW�WKH�PDWHULDO�GRHV�QRW�
OHQG�LWVHOI�WR�WKH�H[SRVLWLRQ�RI�WKHVH�YDOXHV��

2WKHU�DXWKRUV��SUHVXPDEO\�HTXDOO\�GLVVDWLVILHG�ZLWK�WKH�PHDQLQJOHVV�DQG�
SRYHUW\�VWULFNHQ�PDWHULDO�RI�FROOHJH�DOJHEUD�DQG�WULJRQRPHWU\��DGG�KLVWRULFDO�
QRWHV��$IWHU�D�ORQJ�FKDSWHU�RQ�WKH�WKHRU\�RI�HTXDWLRQV�WKH\�WHOO�XV�WKDW�'HVFDUWHV�
ZDV�ERUQ�LQ�������WKDW�KH�GLHG�LQ�������DQG�WKDW�KH�ZDV�D�SKLORVRSKHU��6XFK�
IHHEOH��ULGLFXORXV��DQG�SHGLFXORXV�HIIRUWV�WR�LQFRUSRUDWH�KXPDQ�YDOXHV�DUH�PRUH�
WR�EH�SLWLHG�WKDQ�VFRUQHG��

%\�SHUVLVWLQJ�LQ�WKH�WHDFKLQJ�RI�FROOHJH�DOJHEUD�DQG�WULJRQRPHWU\�WR�WKH�
OLEHUDO�DUWV�VWXGHQW��FROOHJH�WHDFKHUV�RI�PDWKHPDWLFV�KDYH�EHHQ�FRPPLWWLQJ�D�
KHLQRXV�FULPH�DJDLQVW�PDWKHPDWLFV�DQG�KXPDQLW\��:H�KDYH�EHHQ�JXLOW\�RI�WHDFK��
LQJ�EULFN�OD\LQJ�LQVWHDG�RI�DUFKLWHFWXUH��DQG�FRORU�PL[LQJ�LQVWHDG�RI�SDLQWLQJ��
6XFK�WHDFKLQJ�KDV�GLVFRXUDJHG�ODWHQW�LQWHUHVW�LQ�PDWKHPDWLFV�DQG�KDV�HPELW��
WHUHG�PDQ\�\RXQJ�SHRSOH�WRZDUGV�PDWKHPDWLFV��DQG�LQ�PDQ\�FDVHV��WRZDUGV�
DOO�OHDUQLQJ��0RUH�WKDQ�WKDW��LW�KDV�FXW�WKH�JURXQG�IURP�XQGHUQHDWK�WKH�VXEMHFW�
VR�WKDW�LW�LV�JUDGXDOO\�ORVLQJ�LWV�SODFH�LQ�WKH�OLEHUDO�DUWV�FXUULFXOXP��$SURSRV�RI�
WKH�WHDFKLQJ�RI�WKH�FRQYHQWLRQDO�PDWHULDO�LV�WKH�UHPDUN�0HSKLVWRSKHOHV�PDNHV�WR�
)DXVW�LQ�*RHWKH
V�GUDPD��
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,V�LW�OLIH��,�DVN��LV�LW�HYHQ�SUXGHQFH��
7R�ERUH�WK\VHOI�DQG�ERUH�WKH�VWXGHQWV"�

7R�WKLV�TXRWDWLRQ�,�ZRXOG�DGG�WKDW�HYHQ�WKH�GHYLO�VSHDNV�WKH�WUXWK�VRPHWLPHV��

��� 6RPH�UHFHQW�LQQRYDWLRQV�LQ�IUHVKPDQ�PDWKHPDWLFV�FRXUVHV�� ,Q�UHFHQW�
\HDUV�VHULRXV�DWWHPSWV�KDYH�EHHQ�PDGH�WR�LPSURYH�WKH�VWDQGDUG�RIIHULQJ�DQG�,�
VKRXOG�OLNH�WR�GLVFXVV�VRPH�RI�WKHVH�EULHIO\��$�UHDVRQDEO\�FRPPRQ�DOWHUQDWLYH�WR�
FROOHJH�DOJHEUD�DQG� WULJRQRPHWU\�LV� WKH�PDWKHPDWLFDO�DQDO\VLV�RU�JHQHUDO�
PDWKHPDWLFV�FRXUVH�ZKLFK�VHOHFWV�PDWHULDO�IURP�FROOHJH�DOJHEUD��WULJRQRPHWU\��
FR�RUGLQDWH�JHRPHWU\��DQG�WKH�FDOFXOXV��7KRXJK�WKH�DWWHPSW�WR�JLYH�WKH�VWX��
GHQW�D� VRPHZKDW�EURDGHU�SLFWXUH�RI�HOHPHQWDU\�PDWKHPDWLFV�FDQ� EH� FRP��
PHQGHG��WKH�FRQWHQWV�RI�WKH�WH[WV�WKDW�KDYH�EHHQ�SXEOLVKHG�FDQQRW�EH��IRU�LQ�
HIIHFW�DOO�WKDW�KDV�EHHQ�DFFRPSOLVKHG�LV�WR�VHOHFW�WHFKQLTXHV�IURP�IRXU�ILHOGV�
LQVWHDG�RI�WZR��6LQFH�WKH�EDVLF�LGHDV�XQGHUO\LQJ�WKH�ILHOGV�IURP�ZKLFK�WKH�WHFK��
QLTXHV�DUH�GUDZQ�DUH�QRZ�PRUH�QXPHURXV�DQG�LQ�WKH�FDVH�RI�WKH�FDOFXOXV��PRUH�
GLIILFXOW��WKH�VWXGHQW�LV�OHIW�HYHQ�PRUH�DW�VHD�DV�WR�ZKDW�LV�DFFRPSOLVKHG�E\�DOO�
WKHVH�WHFKQLTXHV��5LJRU�LV�KDUGO\�HYHQ�HQYLVDJHG�DV� DQ� REMHFWLYH�LQ�WKHVH�
FRXUVHV��

6RPH�WHDFKHUV��ZKR�DUH�TXLWH�ZLOOLQJ�WR�EUHDN�VKDUSO\�ZLWK�WUDGLWLRQDO�PD��
WHULDO��DWWHPSW�WR�WHDFK�WKH�EDVLF�DQG�EURDG�FRQFHSWV�RI�PRGHUQ�PDWKHPDWLFV�
DQG�KHQFH�FRQFHQWUDWH�RQ�VXFK�WRSLFV�DV�IXQFWLRQDOLW\��WUDQVIRUPDWLRQ�DQG�LQ��
YDULDQFH��DQG�JURXSV��ULQJV��DQG�ILHOGV��7KHVH�WRSLFV�DUH�LQGHHG�EDVLF�RQHV�LQ�
PDWKHPDWLFV�DQG�WKH\�GR�FRQVWLWXWH�VRPH�RI�WKH�PRVW�EHDXWLIXO�WKHPHV��+RZ��
HYHU�WKH\�DUH�IDU�WRR�VRSKLVWLFDWHG�DQG�DEVWUDFW�WR�PHDQ�DQ\WKLQJ�WR�IUHVKPHQ�
DQG� WKHLU�EHDXW\�PDNHV�QR�DSSHDO� WR�WKH�XQLQLWLDWHG��0RUHRYHU��RQH�FRXOG�
KDUGO\�VD\�WKDW�WKHVH�WRSLFV�SUHVHQW�D�URXQGHG�YLHZ�RI�WKH�PXOWLIDFHWHG�UROH�RI�
PDWKHPDWLFV�LQ�RXU�FLYLOL]DWLRQ��

2WKHU�WHDFKHUV��KLJKO\�FRQVFLRXV�RI�WKH�DEVHQFH�RI�ULJRU�LQ�FRQYHQWLRQDO�
FROOHJH�DOJHEUD�DQG�WULJRQRPHWU\�FRXUVHV��KDYH�DWWHPSWHG�WR�VXSSO\�LW�E\�WHDFK��
LQJ�WKH�IRXQGDWLRQV�RI�WKH�UHDO�DQG�FRPSOH[�QXPEHU�V\VWHPV��7KLV�PDWHULDO�LV�
RYHU�WKH�KHDGV�RI�IUHVKPHQ��5HDO�QXPEHUV�DUH�VR�IDPLOLDU�WR�WKHP�WKDW�WKH�SURE��
OHP�RI�GHILQLQJ�WKHP�DQG�ULJRURXVO\�HVWDEOLVKLQJ�WKHLU�SURSHUWLHV�GRHV�QRW�VWULNH�
WKHP�DV�VLJQLILFDQW��6XFK�FRXUVHV�PXVW�GHYRWH�D�JUHDW�GHDO�RI�WLPH�FRQYLQFLQJ�
VWXGHQWV�WKDW�WKH\�RXJKW�WR�OHDUQ�ZKDW�WKH�HQWLUH�PDWKHPDWLFDO�ZRUOG�GLG�QRW�
PLVV�IRU�WKRXVDQGV�RI�\HDUV��0RUHRYHU��DVLGH�IURP�WKH�GLIILFXOWLHV�LQ�D�UHDOO\�
ULJRURXV�DSSURDFK�WR�WKH�LUUDWLRQDO�QXPEHU��WKH�PDWHULDO�LV�QRW�UHSUHVHQWDWLYH�
HLWKHU�RI�SXUH�RU�DSSOLHG�PDWKHPDWLFV��

7R� P\�PLQG�VRPH�EHWWHU�HIIRUWV�WR�PHHW�WKH�SUREOHP�SUHVHQWHG�E\�WKH�
OLEHUDO�DUWV�VWXGHQW�ZHUH�PDGH�E\�'UHVGHQ�RI�6ZDUWKPRUH�LQ�KLV�,QYLWDWLRQ�WR�
0DWKHPDWLFV�DQG�LI� ,�PD\�VR�VSHDN�RI�D� FRQWULEXWLRQ�LQ�ZKLFK�,� ZDV�SHU��
VRQDOO\�LQYROYHG�E\� &RROH\��*DQV��.OLQH��DQG�:DKOHUW�RI�1HZ�<RUN�8QLYHU��
VLW\�LQ�WKHLU�,QWURGXFWLRQ�WR�0DWKHPDWLFV��7KHVH�WZR�ERRNV�DUH�E\�QR�PHDQV�
DOLNH��<HW�ERWK�LQGLFDWHG�D�ZLOOLQJQHVV�WR�EUHDN�DZD\�IURP�FRQYHQWLRQDO�SDW��
WHUQV�DQG�WR�DEDQGRQ�WHFKQLTXHV�LQ�IDYRU�RI�LGHDV��7KH\�GLIIHU�LQ�WKDW�'UHVGHQ
V�
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ERRN�LV�GHYRWHG�WR�D�ZLGH�UDQJH�RI�LGHDV�RI�SXUH�PDWKHPDWLFV�DQG�WR�WKH�SUHV��
HQWDWLRQ�RI�ULJRURXV�SURRIV��ZKHUHDV�WKH�VHFRQG�RQH�LV�PRUH�GHVFULSWLYH��LQFOXGHV�
VRPH�DSSOLFDWLRQV�RI�PDWKHPDWLFV��DQG�SRLQWV�RXW�WKH�VLJQLILFDQFH�RI�VRPH�RI�WKH�
FUHDWLRQV�LQ�RXU�FXOWXUH��%HFDXVH�WKH�VW\OH�DQG�OHYHO�RI�'UHVGHQ
V�ERRN�ZHUH�
GLIILFXOW�IRU�IUHVKPHQ�LW�GLG�QRW�PHHW�ZLGH�DSSURYDO��7KH�,QWURGXFWLRQ�WR�0DWKH��
PDWLFV�GLG�UHFHLYH�D� YHU\�HQFRXUDJLQJ�UHVSRQVH�DV�PHDVXUHG�LQ�WHUPV�RI�WKH�
QXPEHU�RI�DGRSWLRQV�DQG�GLG�VWLPXODWH�RWKHU�DXWKRUV�WR�ZULWH�VLPLODU�ERRNV��
�2QH�DXWKRU�OLNHG�WKH�LGHD�RI�WKLV�ERRN�VR�PXFK�WKDW�KH�WRRN�RYHU�WKH�HQWLUH�
SDWWHUQ�DQG�XVHG�PDQ\�VHFWLRQV�YHUEDWLP��DFNQRZOHGJLQJ��RI�FRXUVH��WKH�LQVSLUD��
WLRQ�RI�(XFOLG��1HZWRQ��DQG�(LQVWHLQ���%RWK�RI�WKHVH�ERRNV�ZHUH�D�VWHS�LQ�WKH�
ULJKW�GLUHFWLRQ��+RZHYHU��WR�P\�PLQG�ERWK�VWLOO�FRPSURPLVHG�WRR�PXFK�ZLWK�
FRQYHQWLRQDO�SDWWHUQV�DQG� IDLOHG�WR�SUHVHQW�DGHTXDWHO\� WKH�VLJQLILFDQFH�RI�
PDWKHPDWLFV�LQ�RXU�FLYLOL]DWLRQ��

���7KH�SKLORVRSK\�XQGHUO\LQJ�WKH�FXOWXUDO�DSSURDFK�WR�PDWKHPDWLFV��+DYLQJ�
FULWLFL]HG�SDVW�HIIRUWV�VR�VWURQJO\�,�NQRZ�WKDW�WKH�WLPH�KDV�FRPH�WR�VWDWH�ZKDW�
,�WKLQN�VKRXOG�EH�GRQH��7KLV�,�SURSRVH�WR�GR�QH[W��)LUVW��KRZHYHU��,�VKRXOG�OLNH�
WR�VWDWH�WKH�SKLORVRSK\�ZKLFK�JXLGHV�ZKDW�,�SURSRVH��$FWXDOO\�WKH�FRQYLFWLRQ�
WKDW�D�SDUWLFXODU�FRXUVH�VHHPV�ULJKW�FRPHV�ILUVW�DQG�RQH�LQYHQWV�WKH�SKLORVRSK\�
DIWHUZDUGV�WR�UDWLRQDOL]H�WKH�FRQYLFWLRQ��1HYHUWKHOHVV��D�ZLVH�SKLORVRSK\�DUJXHV�
HORTXHQWO\�IRU�WKH�FRXUVH�ZKLFK�DELGHV�E\�LW��

0\�SKLORVRSK\�FRQWDLQV�WKUHH�SULQFLSOHV��7KH�ILUVW�RI�WKHVH�VWDWHV�WKDW�NQRZO��
HGJH�LV�D�ZKROH�DQG�WKDW�PDWKHPDWLFV�LV�D�SDUW�RI�WKDW�ZKROH��+RZHYHU�WKH�ZKROH�
LV�QRW�WKH�VXP�RI�LWV�SDUWV��7KH�SUHVHQW�SURFHGXUH�LV�WR�WHDFK�PDWKHPDWLFV�DV�D�
VXEMHFW�XQWR�LWVHOI�DQG�VRPHKRZ�H[SHFW�WKH�VWXGHQW�ZKR�WDNHV�RQO\�RQH�\HDU�
RI�WKH�VXEMHFW�WR�VHH�LWV�LPSRUWDQFH�DQG�VLJQLILFDQFH�IRU�WKH�JHQHUDO�ERG\�RI�
NQRZOHGJH��7KLV�LV�OLNH�JLYLQJ�WKH�VWXGHQW�LQFRPSOHWH�SLHFHV�RI�D�YHU\�FRPSOL��
FDWHG�MLJ�VDZ�SX]]OH�DQG�H[SHFWLQJ�KLP�WR�SXW�WKH�SX]]OH�WRJHWKHU��,W�IROORZV�
IURP�WKLV�SULQFLSOH�WKDW�PDWKHPDWLFV�PXVW�EH�WDXJKW�LQ�WKH�FRQWH[W�RI�KXPDQ�
NQRZOHGJH�DQG�FXOWXUH��

7KH�SULQFLSOH�,�KDYH�VWDWHG�LV�QRW�DW�DOO�XQIDPLOLDU�RU�XQUHFRJQL]HG�E\�WHDFK��
HUV��%XW�HLWKHU�EHFDXVH�WKH\�WKHPVHOYHV�DUH�LJQRUDQW�RI�WKH�WUXH�SODFH�RI�PDWKH��
PDWLFV�LQ�RXU�FLYLOL]DWLRQ�DQG�FXOWXUH�RU�EHFDXVH�WKH\�EHFRPH�WRR�VWHHSHG�LQ�
WKHLU�RZQ�VSHFLDOW\�WKH\�LJQRUH�WKH�EURDG�SLFWXUH�DQG�H[SHFW�WKH�VWXGHQW�WR�
VXSSO\�LW��

0\�VHFRQG�SULQFLSOH�LV�WKDW�PDWKHPDWLFV�PXVW�FRQWULEXWH�WR�WKH�REMHFWLYHV�RI�D�
OLEHUDO�DUWV�SURJUDP��7KRXJK�LW�LV�GLIILFXOW�WR�VWDWH�WKHVH�REMHFWLYHV�SUHFLVHO\�RQH�
PLJKW�VD\�WKDW�WKH\�DUH�WR�DFFOLPDWH�WKH�VWXGHQW�WR�WKH�FLYLOL]DWLRQ�DQG�FXOWXUH�
LQ�ZKLFK�KH�OLYHV��WR�LQFUHDVH�KLV�DSSUHFLDWLRQ�RI�ZKDW�WKDW�FXOWXUH�FRQWDLQV��DQG�
WR�SUHSDUH�KLP�IRU�OLIH�LQ�KLV�FXOWXUDO�HQYLURQPHQW��,W�IROORZV�IURP�WKLV�SULQFLSOH�
DV�ZHOO�DV�WKH�ILUVW�RQH�WKDW�D�PDWKHPDWLFV�FRXUVH�IRU�OLEHUDO�DUWV�VWXGHQWV�PXVW�
UHODWH�WKH�VXEMHFW�WR�RWKHU�EUDQFKHV�RI�RXU�FXOWXUH��

0DQ\�WHDFKHUV�DJUHH�ZLWK�WKLV�SULQFLSOH�EXW�FRQIRUP�WR�LW�LQ�VWUDQJH�ZD\V��
7KH\�WHDFK�KRZ�WR�PL[�[�SRXQGV�RI�FRIIHH�DW���"�SHU�SRXQG�ZLWK�\�SRXQGV�RI�
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WHD�DW���� SHU�SRXQG�WR�PDNH�����SRXQGV�RI�VRPH�XQVSHDNDEOH�PL[WXUH��,Q�YHU\�
PRGHUQ�WH[WERRNV�WKLV�DSSOLFDWLRQ�KDV�EHHQ�PDGH�PRUH�UHDOLVWLF��&RIIHH�LV�RQH�
GROODU�SHU�SRXQG�DQG�WHD��WZR�GROODUV��

0\�WKLUG�SULQFLSOH�LV�D�QHJDWLYH�RQH�EXW�LW�VHHPV�WR�EH�QHFHVVDU\�WR�LQFOXGH�
LW��'RQ
W�FRPSURPLVH�ZLWK�\RXU�REMHFWLYHV��&KRRVH�PDWHULDO�DQG�D� SUHVHQWDWLRQ�
ZKLFK�GLUHFWO\�IXOILOO�WKH�SXUSRVHV�RI�\RXU�FRXUVH��'RQ
W� OHW�WUDGLWLRQ�GLFWDWH�
VXEMHFW�PDWWHU��'RQ
W� GUDJ�WKH�LPSRUWDQW�LGHDV�LQ�E\�WKH�WDLO�ZKLOH�DFWXDOO\�
VWUHVVLQJ�FRQYHQWLRQDO�WHFKQLTXHV��

��� 6NHWFK�RI�WKH�SURSRVHG�FRXUVH��,�EHOLHYH�WKH�DERYH�SULQFLSOHV�DQG�REMHF��
WLYHV�FDQ�EH�DGKHUHG�WR�LQ�D�VDWLVIDFWRU\�IUHVKPDQ�OLEHUDO�DUWV�FRXUVH�DQG�,�SUR��
SRVH�WR�VNHWFK�WKH�RXWOLQHV�RI�VXFK�D�FRXUVH��%ULHIO\�GHVFULEHG��WKH�REMHFW�RI�WKH�
FRXUVH�LV�WR�SUHVHQW�PDWKHPDWLFV�DV�D�PDMRU�FRQVWLWXHQW�RI�PRGHUQ�FXOWXUH��7KH�
FRXUVH�WUHDWV�VLJQLILFDQW�LGHDV�RI�PDWKHPDWLFV�DQG�WKH�LQIOXHQFHV�RI�WKHVH�FUHD��
WLRQV�RQ�RWKHU�EUDQFKHV�RI�RXU�FXOWXUH��

7KH�PDWHULDO�LV�DUUDQJHG�LQ�KLVWRULFDO�RUGHU��7KH�SXUSRVH�LV�QRW�WR�SUHVHQW�
WKH�KLVWRU\�RI�PDWKHPDWLFV��5DWKHU��WKH�KLVWRULFDO�RUGHU�LV�URXJKO\�WKH�ORJLFDO�
RUGHU��0RUHRYHU��E\�IROORZLQJ�WKH�KLVWRULFDO�RUGHU�LW�LV�SRVVLEOH�WR�SUHVHQW�WKH�
FLUFXPVWDQFHV�ZKLFK�OHG�WR�WKH�FUHDWLRQ�RI�D�PDWKHPDWLFDO�LGHD�DQG�WR�VKRZ�WKH�
LQIOXHQFH�LW�H[HUWHG��0RGHUQ�FLYLOL]DWLRQ�DQG�FXOWXUH�DUH�DQ�DFFXPXODWLRQ��DQ�
DPDOJDPDWLRQ��DQG�D�IXVLRQ�RI�FRQWULEXWLRQV�IURP�PDQ\�HDUOLHU�FLYLOL]DWLRQV�DQG�
FXOWXUHV��7KH�KLVWRULFDO�RUGHU�RI�HYHQWV�SHUPLWV�XV�WR�EUHDN�DSDUW�WKH�ZKROH�
FRPSOH[�RI�PRGHUQ�LGHDV�LQVRIDU�DV�WKH\�UHODWH�WR�RXU�VXEMHFW�DQG�WR�H[DPLQH�
WKH�FRQWULEXWLRQV�RQH�E\�RQH��

,�VKDOO�LOOXVWUDWH�KRZ�VRPH�WRSLFV�DUH�WUHDWHG��7KH�PDWHULDO�EHJLQV�ZLWK�VRPH�
IDFWV�DERXW�PDWKHPDWLFV�LQ�(J\SW�DQG�%DE\ORQLD��7KH�SULPDU\�REMHFW�RI�WKLV�
WRSLF�LV�WR�SUHVHQW�WKH�RULJLQV�RI�PDWKHPDWLFV�DQG�LWV�XVHV�LQ�UHODWLYHO\�SULPLWLYH�
FLYLOL]DWLRQV��$W�WKH�VDPH�WLPH�RQH�FDQ�HPSKDVL]H�WKH�HPSLULFDO�QDWXUH�RI�SUH��
*UHHN�PDWKHPDWLFV�LQ�RUGHU�WR�SUHSDUH�WKH�VWXGHQW�IRU�WKH�FKDQJH�ZKLFK�WDNHV�
SODFH�LQ�WKH�FODVVLFDO�*UHHN�SHULRG��,Q�WKLV�FKDSWHU�IDPLOLDU�IDFWV�DERXW�QXPEHU�
DUH�UHYLHZHG�DQG�DFFHSWHG�RQ�WKH�VDPH�EDVLV�DV�WKH�DQFLHQW�SHRSOHV�WKHPVHOYHV�
XVHG��QDPHO\��H[SHULHQFH��

:H�WKHQ�SURFHHG�WR�WKH�FODVVLFDO�*UHHN�SHULRG������%�&������ %�&��� DQG�HP��
SKDVL]H�WKH�FKDQJH�LQ�WKH�QDWXUH�RI�PDWKHPDWLFDO�DFWLYLW\�LQWURGXFHG�E\�WKH�
*UHHNV��$EVWUDFWLRQ��GHGXFWLYH�SURRI�IURP�H[SOLFLWO\�VWDWHG�D[LRPV��DQG�WKH�
HPSKDVLV�RQ�JHRPHWU\�DV�RSSRVHG�WR�DOJHEUD�DUH�WKH�VDOLHQW�FKDQJHV�DQG�WKHVH�
FDQ�EH�UHODWHG�WR�WKH�QDWXUH�RI�FODVVLFDO�*UHHN�WKRXJKW�DQG�VRFLHW\��,Q�WKLV�VDPH�
SHULRG�,�UHYLHZ�D�IHZ�IDFWV�DERXW�(XFOLGHDQ�JHRPHWU\�DQG�WKHQ�VKRZ�WKDW�WKH�
RXWVWDQGLQJ�FKDUDFWHULVWLFV�RI�WKLV�FUHDWLRQ�DUH�SUHFLVHO\�WKRVH�RI�*UHHN�SKLO��
RVRSK\�DQG�*UHHN�DUW��,Q�DGGLWLRQ��WKH�VLJQLILFDQFH�RI�(XFOLGHDQ�JHRPHWU\�IRU�
ODWHU�DJHV�DV�D�PRGHO�RI�ULJRURXV�UHDVRQLQJ�LV�SRLQWHG�RXW��

7KH�QH[W�WRSLF�LV�WKH�PDWKHPDWLFV�RI�WKH�$OH[DQGULDQ�*UHHN�SHULRG��ZKLFK�
ODVWHG�IURP�DERXW�����%�&�� WR�DERXW�����$�'�� 7KH�PDWKHPDWLFV�RI�WKLV�SHULRG�
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IDYRUHG�VFLHQFH�DQG�PHDVXUHPHQW��7ULJRQRPHWU\�DURVH�DW�WKLV�WLPH�DV�D� VWHS�
WRZDUGV�TXDQWLWDWLYH�DVWURQRP\�DQG�VR�,� WHDFK�WKH�WULJRQRPHWU\�RI�ULJKW�WUL��
DQJOHV�DQG�WKH�XVH�RI�WULJRQRPHWU\�LQ�WKH�PHDVXUHPHQW�RI�WKH�VL]HV�DQG�GLV��
WDQFHV�RI�WKH�KHDYHQO\�ERGLHV��2WKHU�DSSOLFDWLRQV�RI�WKH�WULJRQRPHWU\�RI�WKH�
ULJKW�WULDQJOH�VXFK�DV�QDYLJDWLRQ�DQG�WKH�DQDO\VLV�RI�IRUFHV�LQWR�FRPSRQHQWV�
FDQ�EH�LQFOXGHG��

7KH�ILQDO�WRSLF�LQ�WKH�*UHHN�SHULRG�FHQWHUV�DERXW�WKH�*UHHN�GRFWULQHV�WKDW�
QDWXUH�LV�GHVLJQHG�LQ�DFFRUGDQFH�ZLWK�PDWKHPDWLFDO�ODZV�DQG�WKDW�PDQ�FDQ�
IDWKRP�WKDW�GHVLJQ�WKURXJK�WKH�PDVWHU\�RI�PDWKHPDWLFV��7KH�LPSRUWDQFH�RI�
(XFOLGHDQ�JHRPHWU\�DQG� RI�WKH�VXSUHPH�*UHHN�DFKLHYHPHQW�LQ�DVWURQRP\��
3WROHPDLF�WKHRU\��DV�HYLGHQFH�IRU�WKH�UDWLRQDOLW\�RI�QDWXUH��LV�GLVFXVVHG��7KLV�
PDWHULDO�DOVR�VKRZV�WKDW�PDWKHPDWLFV�PDGH�SRVVLEOH�WKH�ILUVW�WUXO\�JUHDW�DVWUR��
QRPLFDO�WKHRU\�DQG�WKH�ILUVW�JUHDW�VFLHQWLILF�V\QWKHVLV��

7KH�WUDQVLWLRQ�IURP�WKH�*UHHN�DJH�WR�WKH�5HQDLVVDQFH�LV�PDGH�E\�JLYLQJ�D�
EULHI�KLVWRULFDO�DFFRXQW�RI�WKH�VWDWH�RI�DIIDLUV�LQ�PHGLHYDO�(XURSH��WKH�UROH�RI�
PDWKHPDWLFV�LQ�WKLV�SHULRG��DQG�WKH�LPSRUWDQFH�IRU�VXEVHTXHQW�GHYHORSPHQWV�RI�
WKH�&DWKROLF�GRFWULQH�WKDW�QDWXUH�LV�UDWLRQDOO\�GHVLJQHG�E\�*RG�DQG�LQWHOOLJLEOH�
WR�PDQ��,W�LV�DOVR�UHOHYDQW�WR�HPSKDVL]H�DW�WKLV�VWDJH�WKDW�D�ODFN�RI�LQWHUHVW�LQ�
OLIH�LQ�WKH�SK\VLFDO�ZRUOG�LV�GHWULPHQWDO�WR�WKH�JURZWK�RI�PDWKHPDWLFV��

7KH�KLVWRULFDO�PRYHPHQW�NQRZQ�DV�WKH�5HQDLVVDQFH�LV�WKHQ�VNHWFKHG��7KH�
IORZ�RI�*UHHN�ZRUNV�WR�(XURSH�JDYH�WKH�(XURSHDQV�WKH�RSSRUWXQLW\�WR�WDNH�XS�
ZKHUH�WKH�*UHHNV�OHIW�RII��7KH�UHYLYHG�LQWHUHVW�LQ�WKH�QDWXUDO�ZRUOG�VXJJHVWHG�D�
KRVW�RI�SUREOHPV��$QG�WKH�IXVLRQ�RI�WKH�&DWKROLF�GRFWULQH�WKDW�QDWXUH�LV�WKH�
KDQGLZRUN�RI�*RG�DQG�WKHUHIRUH�ZRUWK\�RI�VWXG\�ZLWK�WKH�*UHHN�GRFWULQH�RI�WKH�
PDWKHPDWLFDO�GHVLJQ�RI�QDWXUH�LQVSLUHG�WKH�PDWKHPDWLFLDQV�DQG�VFLHQWLVWV�WR�
WDNH�XS�WKHLU�FKRVHQ�WDVNV�ZLWK�UHOLJLRXV�]HDO��

$PRQJ�GHYHORSPHQWV�RI�WKH�5HQDLVVDQFH�WKH�ILUVW�RQH�WUHDWHG�LV�WKH�FUHDWLRQ�
DQG�LQWURGXFWLRQ�RI�WKH�KHOLRFHQWULF�WKHRU\�E\�&RSHUQLFXV�DQG�.HSOHU��7KLV�
SDUWLFXODU�FUHDWLRQ�LQYROYHV�QR�QHZ�PDWKHPDWLFDO�LGHDV�EXW�LW�GRHV�JLYH�RQH�
D�FKDQFH�WR�VKRZ�KRZ��IRU�SXUHO\�PDWKHPDWLFDO�UHDVRQV�DQG�GHVSLWH�ZHLJKW\�
VFLHQWLILF�DQG�UHOLJLRXV�FRXQWHU�DUJXPHQWV��WKH�FRXUVHV�RI�DVWURQRP\��VFLHQFH��
SKLORVRSK\��DQG�HYHQ�UHOLJLRQ�ZHUH�DOWHUHG��

$�VHFRQG�JUHDW�GHYHORSPHQW�RI�WKH�5HQDLVVDQFH�RULJLQDWHV�ZLWK�WKH�ZRUN�RI�
WKH�SDLQWHUV��7KHVH�PHQ�VRXJKW�WR�GHSLFW�QDWXUH�UHDOLVWLFDOO\�DQG�KHQFH�IDFHG�
WKH�SUREOHP�RI�UHSURGXFLQJ�WKUHH�GLPHQVLRQDO�VFHQHV�RQ�FDQYDV��%\�DSSO\LQJ�
(XFOLGHDQ�JHRPHWU\�WR�WKLV�SUREOHP�WKH�5HQDLVVDQFH�DUWLVWV�GHYHORSHG�WKH�VFL��
HQFH�RI�SHUVSHFWLYH��$�IHZ�SULQFLSOHV�RI�WKLV�VFLHQFH�DUH�UHDGLO\�WDXJKW�DQG�WKH�
HIIHFW�RI�WKLV�GHYHORSPHQW�RQ�SDLQWLQJ�FDQ�EH�GHPRQVWUDWHG�E\�GLVSOD\LQJ�DQG�
FRQWUDVWLQJ�ODWH�PHGLHYDO�DQG�5HQDLVVDQFH�SDLQWLQJV��,Q�WKH�FRQVLGHUDWLRQ�RI�
SURMHFWLRQ�DQG�VHFWLRQ��WKH�EDVLF�LGHD�XQGHUO\LQJ�WKHLU�VFLHQFH�RI�SHUVSHFWLYH��
WKH�SDLQWHUV�UDLVHG�TXHVWLRQV�ZKLFK�WKH�PDWKHPDWLFLDQV�WRRN�RYHU�DQG�DQVZHUHG�
E\�WKH�FUHDWLRQ�QRZ�NQRZQ�DV�SURMHFWLYH�JHRPHWU\��$�IHZ�WKHRUHPV�RI�WKLV�
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JHRPHWU\�FDQ�EH�WDXJKW�SDUWO\�WR�HQODUJH�WKH�VWXGHQW
V�NQRZOHGJH�DQG�SDUWO\�WR�
VKRZ�WKDW�D�YDVW�DQG�YLWDO�EUDQFK�RI�PDWKHPDWLFV�ZDV�LQVSLUHG�E\�WKH�DUW�RI�
SDLQWLQJ��

7KH�XVXDO�PDWHULDO�RI�FR�RUGLQDWH�JHRPHWU\�LV�WKH�QH[W�WRSLF��+RZHYHU�LW�
DSSHDUV�WR�PH�WR�EH�YHU\�PXFK�ZRUWK�ZKLOH�WR�OHDG�LQWR�WKLV�VXEMHFW�E\�VKRZLQJ�
KRZ�'HVFDUWHV��ORVW�LQ�WKH�LQWHOOHFWXDO�VWRUPV�RI�WKH�VHYHQWHHQWK�FHQWXU\��WXUQHG�
WR�PDWKHPDWLFV�WR�ILQG�D�QHZ�DSSURDFK�WR�WUXWK��'HVFDUWHV�LVRODWHG�WKH�SULQ��
FLSOHV�RI�PDWKHPDWLFDO�PHWKRG�DQG�DSSOLHG� KLV��XQLYHUVDO�PDWKHPDWLFV��WR�
SKLORVRSK\��+H�WKHQ�DSSOLHG�WKH�PHWKRG�WR�WKH�VWXG\�RI�FXUYHV�DQG�FDPH�XS�
ZLWK�D�PXFK�QHHGHG�PHWKRG�RI�KDQGOLQJ�DOO�FXUYHV��7KH�SRWHQWLDOLWLHV�LQ�FR��
RUGLQDWH�JHRPHWU\�IRU�WKH�VWXG\�RI�QHZ�FXUYHV�DQG�KLJKHU�GLPHQVLRQDO�JHRPHWU\�
FDQ�QRZ�EH�GLVFXVVHG��

/LNH�PDQ\�RWKHU�FRXUVHV�WKLV�RQH�HPSKDVL]HV�WKH�QRWLRQ�RI�IXQFWLRQDOLW\��
7KH�LQWURGXFWLRQ�RI�WKLV�FRQFHSW�LV�PRWLYDWHG�E\�ILUVW�GLVFXVVLQJ�*DOLOHR
V�QHZ�
YLHZ�RI�WKH�UROH�RI�VFLHQFH��QDPHO\��WR�GHVFULEH�QDWXUDO�SKHQRPHQD�TXDQWLWD��
WLYHO\��6XFK�GHVFULSWLRQV�DUH�EHVW�PDGH�LQ�WHUPV�RI�UHODWLRQVKLSV�DPRQJ�YDUL��
DEOHV��KHQFH�WKH�LPSRUWDQFH�RI�WKH�IXQFWLRQ�FRQFHSW��+RZHYHU�LQVWHDG�RI�XVLQJ�
DUWLILFLDO�DQG�GLVFRQQHFWHG�H[DPSOHV�RI�IXQFWLRQV�RQH�FDQ�XVH�WKH�ODZV�RI�PRWLRQ�
DQG�JUDYLWDWLRQ��0RUHRYHU��WR�VKRZ�WKDW�IXQFWLRQDO�UHODWLRQV�H[SUHVVHG�DV�IRU��
PXODV�FDQ�EH�H[WUHPHO\�KHOSIXO�WR�VFLHQWLVWV�RQH�FDQ�GHULYH�QHZ�ODZV�RI�PRWLRQ�
IURP�1HZWRQ
V�ODZV�DQG�WKH�ODZ�RI�JUDYLWDWLRQ��'HULYDWLRQV�HPSOR\LQJ�RQO\�HOH��
PHQWDU\�DOJHEUD�DQG�\HW�\LHOGLQJ�VLJQLILFDQW�FRQFOXVLRQV�FDQ�EH�JLYHQ��,W�LV�WKHQ�
SRVVLEOH�WR�VKRZ�KRZ�VXFFHVVIXO�WKHVH�ODZV�DQG�WKHLU�LPSOLFDWLRQV�ZHUH�LQ�GH��
VFULELQJ�PRWLRQV�RQ�WKH�(DUWK�DQG�LQ�WKH�KHDYHQV��7KH�IOLJKW�RI�SURMHFWLOHV�DQG�
WKH�PRWLRQV�RI�WKH�SODQHWV�DURXQG�WKH�VXQ�DUH�HQFRPSDVVHG��6R�IDU�UHDFKLQJ�ZDV�
WKH�UDQJH�RI�WKHVH�ODZV�WKDW�WKH\�ZHUH�FDOOHG�XQLYHUVDO�ODZV��7KH�UROH�RI�WKH�
FDOFXOXV�LQ�GHULYLQJ�XQLYHUVDO�ODZV��DW�OHDVW�LQVRIDU�DV�WKH�FRQFHSW�RI�LQVWDQWDQH��
RXV�UDWH�RI�FKDQJH�LV�FRQFHUQHG��FDQ�EH�LQFOXGHG�LQ�WKLV�JHQHUDO�WRSLF��

7KH�UHPDUNDEOH�HYLGHQFH�SURYLGHG�E\�WKH�XQLYHUVDO�ODZV�RI�PRWLRQ�IRU�D�
PDWKHPDWLFDOO\�GHVLJQHG�DQG�ODZIXO�XQLYHUVH�ZDV�DFFODLPHG�E\�DOO�(XURSHDQ�
LQWHOOHFWXDOV�DQG�LQVSLUHG�D�UDWLRQDOLVWLF�PRYHPHQW��,PEXHG�ZLWK�WKH�FRQYLFWLRQ�
WKDW�5HDVRQ��SHUVRQLILHG�E\�PDWKHPDWLFV��FRXOG�VROYH�DOO�RI�PDQ
V�SUREOHPV��WKH�
JUHDW�PLQGV�RI�WKH�HLJKWHHQWK�FHQWXU\�XQGHUWRRN�D�VZHHSLQJ�UHRUJDQL]DWLRQ�RI�
VFLHQFH��SKLORVRSK\��UHOLJLRQ��HWKLFV��OLWHUDWXUH��DQG�WKH�VRFLDO�VFLHQFHV��,W�LV�SRV��
VLEOH�WR�H[SODLQ�KRZ�VFLHQFH�EHFDPH�PRUH�GHSHQGHQW�XSRQ�PDWKHPDWLFV��WKDW�
GRFWULQHV�VXFK�DV�PDWHULDOLVP�DQG�GHWHUPLQLVP�ZHUH�EXLOW�XSRQ�PDWKHPDWLFDO�
DQG�VFLHQWLILF�IRXQGDWLRQV��WKDW�WKH�VRXUFH�DQG�QDWXUH�RI�WUXWKV�ZHUH�UH�H[DP��
LQHG��WKDW�QHZ�UHOLJLRXV�PRYHPHQWV�FXOPLQDWLQJ�LQ�'HLVP�UHVXOWHG��DQG�WKDW�
SRHWU\�ZDV�GHSUHFDWHG�LQ�IDYRU�RI�SURVH��$OO�WKHVH�WRSLFV�FDQ�EH�SUHVHQWHG�LQ�
FRQFUHWH�WHUPV��,Q�D�IHZ�FDVHV�WKH\�FDQ�EH�DVVLJQHG�DV�RXWVLGH�UHDGLQJ��

5HWXUQLQJ�WR�PDWKHPDWLFV�SURSHU�RQH�FRXOG�WUHDW�QH[W�WKH�WULJRQRPHWULF�
IXQFWLRQV�DQG�DSSO\�WKHP�WR�WKH�PDWKHPDWLFDO�DQDO\VLV�RI�PXVLFDO�VRXQGV��8VLQJ�
VRXQG�ZDYHV�DV�D�FRQFUHWH�DQDORJ\�RQH�FRXOG�DOVR�LQFOXGH�D�VRPHZKDW�ORRVH�DQG�
ODUJHO\�TXDOLWDWLYH�DFFRXQW�RI�HOHFWURPDJQHWLF�SKHQRPHQD��7KRXJK�WKH�PDWKH��
PDWLFDO�WKHRU\�RI�WKHVH�SKHQRPHQD�SURYHG�WR�EH�LQYDOXDEOH�IRU�WKH�GHVLJQ�RI�WKH�
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UDGLR��WKH�WHOHSKRQH��WHOHYLVLRQ��DQG�RWKHU�PRGHUQ�PLUDFOHV�RI�VFLHQFH��LWV�YDOXH�
LQ�RUJDQL]LQJ�DQG�LQWHUSUHWLQJ�D�ZKROH�FODVV�RI�VHHPLQJO\�GLYHUVH�QDWXUDO�SKH��
QRPHQD�LV�VWUHVVHG��)XUWKHU��VLQFH�WKH�SK\VLFDO�QDWXUH�RI�DOO�HOHFWURPDJQHWLF�
SKHQRPHQD�DQG�RI�UDGLR�ZDYHV�LQ�SDUWLFXODU�LV�FRPSOHWHO\�XQNQRZQ��LW�LV�SRVVLEOH�
WR�LOOXVWUDWH�WKH�PHDQLQJ�RI�WKH�SUHYDOHQW�SKLORVRSKLFDO�GRFWULQH�WKDW�LQ�WKH�ODVW�
DQDO\VLV�RXU�EHVW�VFLHQWLILF�NQRZOHGJH�UHGXFHV�WR�PDWKHPDWLFDO�IRUPXODV��7KHVH�
DUH�WKH�QDWXUH�RI�WKH�SK\VLFDO�ZRUOG��

$�PDMRU�REMHFWLYH�RI�WKH�FRXUVH�LV�WR�LQWURGXFH�WKH�IXQGDPHQWDOV�RI�VWDWLVWLFV��
+RZHYHU��LW�VHHPV�KLJKO\�GHVLUDEOH�WR�H[SODLQ�ZK\�VWDWLVWLFDO�PHWKRGV�ZHUH�
VRXJKW�DQG�HPSKDVL]HG��+HQFH�RQH�PLJKW�SRLQW�RXW�ILUVW�WKDW�WKH�UDWLRQDOLVWLF�
VSLULW�RI�WKH�$JH�RI�5HDVRQ�KDG�LQIXVHG�WKH�VRFLDO�VFLHQWLVWV�ZLWK�WKH�GHVLUH�WR�
GLVFRYHU�WKH�XQLYHUVDO�ODZV�RI�WKHLU�GRPDLQV��%XW�WKH�DWWHPSWV�WR�GHGXFH�WKHVH�
ODZV�RI�PDQ�DQG�VRFLHW\�IURP�D�SULRUL�SULQFLSOHV�IDLOHG�WR�SURGXFH�UHDOLVWLF�VFL��
HQFHV��7KH�VRFLDO�VFLHQWLVWV�WKHQ�VRXJKW�DQG�FUHDWHG�QHZ�PDWKHPDWLFDO�WHFK��
QLTXHV�IRU�WKH�GHULYDWLRQ�RI�ODZV�E\�ZRUNLQJ�IURP�VWDWLVWLFDO�GDWD��7KH�ZD\�LV�
QRZ�RSHQ�WR�WUHDW�WKH�HOHPHQWV�RI�VWDWLVWLFV�DQG�SUREDELOLW\�DQG�WR�VKRZ�KRZ�
VLJQLILFDQW�ODZV�ZHUH�GHULYHG�ZLWK�WKHVH�WHFKQLTXHV��

)URP�WKH�VWDWLVWLFDO�WHFKQLTXHV�WKHUH�UHVXOWHG�VWDWLVWLFDOO\�OLNHO\�FRQFOXVLRQV�
ZKLFK��QHYHUWKHOHVV��VHHPHG�WR�DSSO\�DV� LQIDOOLEO\�DV�GLG�WKH�PDWKHPDWLFDOO\�
GHGXFHG��QHFHVVDU\�ODZV�RI�WKH�1HZWRQLDQ�HUD��$�QHZ�SKLORVRSK\��WKH�VWDWLVWLFDO�
YLHZ�RI�QDWXUH��DURVH�WR�FKDOOHQJH�WKH�SKLORVRSK\�RI�GHWHUPLQLVP�DQG�KDV�KDG�
JUDYH�LPSOLFDWLRQV�IRU�SKLORVRSK\��UHOLJLRQ��DQG� VFLHQFH��7KHVH� LPSOLFDWLRQV�
VKRXOG�EH�GLVFXVVHG��

:H�DUH�QRZ�FORVH�WR�PRGHUQ�WLPHV�DQG��LQ�YLHZ�RI�WKH�UDSLG�GHYHORSPHQW�RI�
PDWKHPDWLFV�LQ�WKLV�SHULRG��VRPH�VHOHFWLRQ�RI�WRSLFV�LV�IRUFHG�XSRQ�XV��$PRQJ�
PDQ\�SRVVLELOLWLHV�WKH�QRWLRQ�RI�WUDQVILQLWH�QXPEHUV�DQG�WKH�YDOXH�RI�WKLV�FRQ��
FHSW�LQ�SURYLGLQJ�D�VRXQG�DQDO\VLV�RI�OHQJWK��WLPH��DQG�PRWLRQ�VHHP�WR�ZDUUDQW�
LQFOXVLRQ��(YHQ�PRUH�LPSRUWDQW�LQ�WKLV�SHULRG�LV�WKH�UHPDUNDEOH�FUHDWLRQ�RI�QRQ��
(XFOLGHDQ�JHRPHWU\��6HYHUDO�PRGHUQ�WH[WV�QRZ�LQFOXGH�WKLV�VXEMHFW�EXW�ZK\�
WKH\�DYRLG�SRLQWLQJ�RXW�WKH�LPSOLFDWLRQV�RI�WKLV�FUHDWLRQ�LV�D�P\VWHU\�WR�PH��
,Q�LQWHOOHFWXDO�VSKHUHV�QR�FUHDWLRQ�RI�PRGHUQ�WLPHV�KDV�EHHQ�PRUH�UHYROXWLRQDU\�
IRU��LQ�HIIHFW��QRQ�(XFOLGHDQ�JHRPHWU\�KDV�WDXJKW�XV�WKDW�WKHUH�DUH�QR�WUXWKV��
0RUHRYHU��WKLV�FUHDWLRQ�FDXVHG�D�PDUNHG�UHYLVLRQ�RI�RXU�XQGHUVWDQGLQJ�RI�WKH�
QDWXUH�RI�PDWKHPDWLFV��

:LWKRXW�H[SHFWLQJ�WR�GR�DQ\�PRUH�WKDQ�SDQGHU�WR�SRSXODU�LQWHUHVW�RQH�FRXOG�
VKRZ�KRZ�QRQ�(XFOLGHDQ�JHRPHWU\�LV�DSSOLHG�LQ�WKH�WKHRU\�RI�UHODWLYLW\��7KH�
SUHVHQWDWLRQ�VKRXOG�EH��RI�FRXUVH��SXUHO\�TXDOLWDWLYH�DQG�KLJKO\�VLPSOLILHG��

7KH�HQWLUH�SUHVHQWDWLRQ�FORVHV�ZLWK�D�GLVFXVVLRQ�RI�WKH�WZHQWLHWK�FHQWXU\
V�
XQGHUVWDQGLQJ�RI�WKH�QDWXUH�RI�PDWKHPDWLFV��7KH�HVVHQWLDO�IHDWXUHV��PDWKHPDW��
LFV�DV�D�PHWKRG�RI�DSSURDFK�WR�NQRZOHGJH�DQG�PDWKHPDWLFV�DV�DQ�DUW��VKRXOG�EH�
VWUHVVHG��

,W�LV�SHUKDSV�QHHGOHVV�WR�SRLQW�RXW�WKDW�PDQ\�D�JRRG�LQWHQWLRQ�KDV�JRQH�
DZU\�LQ�WKH�H[HFXWLRQ��7KH�KDQGOLQJ�RI�WKH�DERYH�PDWHULDO�PXVW�SURGXFH�D�
FRKHUHQW��URXQGHG��VREHU�SUHVHQWDWLRQ�RI�HOHPHQWDU\�PDWKHPDWLFV��7KHUH�PXVW�
EH�SURSHU�EDODQFH�EHWZHHQ�WKH�ODUJH�LGHDV�DQG�FRQFUHWH�LOOXVWUDWLRQV��7KHUH�
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PXVW�EH�SUHFLVH�DVVHUWLRQV�DQG�SURRIV��+RZHYHU��WKHUH�LV�QR�QHHG�WR�SURYH�DOO�
WKH�FRQFOXVLRQV��0RUHRYHU��WKH�SURRIV�PXVW�EH�GLVWLQJXLVKHG�IURP�LQWXLWLYHO\�
JURXQGHG�DQG�ORRVH�DUJXPHQWV��)LQDOO\��WKH�WUHDWPHQW�PXVW�EH�RQ�D�OHYHO�VXLWD��
EOH�IRU�IUHVKPHQ��

���&ULWLFLVPV�RI�WKH�SURSRVHG�FRXUVH�DQG�UHEXWWDO��7KH�DERYH�FRXUVH�GRHV�
VHHP�WR�EH�D�UDGLFDO�GHSDUWXUH�IURP�FRQYHQWLRQDO�RQHV�DQG�LQ�GLVFXVVLRQV�ZLWK�
FROOHDJXHV�,�KDYH�HQFRXQWHUHG�FULWLFLVPV�ZKLFK�,�VKRXOG�OLNH�WR�FRQVLGHU�IRU�D�
PRPHQW��2QH�VXFK�FULWLFLVP�LV�WKDW�WKH�FRXUVH�ZRXOG�DPRXQW�WR�MXVW�D� ORW�RI�
YDJXH�WDON��DQ�LOO�GHILQHG�PDVV�RI�PDWHULDO��2QH�DQVZHU�WR�WKLV�FULWLFLVP�FRXOG�
EH�WKDW�QR�FRXUVH�LV�YDJXHU�DV�WR�WKH�QDWXUH�DQG�UROH�RI�PDWKHPDWLFV�WKDQ�FROOHJH�
DOJHEUD�DQG�WULJRQRPHWU\��+RZHYHU��PRUH�WR�WKH�SRLQW�LV�LW�WKDW�HDFK�WRSLF�KDV�
GHILQLWH�PDWKHPDWLFDO�FRQWHQW�DQG�HVWDEOLVKHV�GHILQLWH�UHODWLRQVKLSV�RI�PDWKH��
PDWLFV�WR�RXU�FXOWXUH��7KH�FULWLF�ZKR�EHOLHYHV�WKDW�WKH�NLQG�RI�FRXUVH�,�KDYH�RXW��
OLQHG�ZRXOG�EH�YDJXH�HYLGHQWO\�GRHVQ
W�EHOLHYH�WKDW�PDWKHPDWLFV�KDV�DQ\�LGHDV�
RU�VLJQLILFDQFH�DQG�KHQFH�WKDW�WKHUH�ZRXOG�EH�OLWWOH�WR�VD\�DERXW�LW��$�FRXUVH�
ZKLFK�HPSKDVL]HV�FRQFHSWV�DQG�WKHLU�LQIOXHQFHV�FDQ�EH�PDGH�VXEVWDQWLDO�E\�
LQVLVWLQJ�XSRQ�D�JRRG�XQGHUVWDQGLQJ�RI�ZKDW�LV�WDXJKW��

$JDLQ��,�KDYH�EHHQ�WROG�WKDW�VRPH�RI�WKH�WRSLFV�DUH�WRR�VRSKLVWLFDWHG�WR�EH�
JUDVSHG�E\�IUHVKPHQ��7KLV�FULWLFLVP�LV�MXVWLILHG�LQ�SDUW��+RZHYHU��HDFK�FRXUVH�
PXVW�RSHQ�XS�QHZ�ILHOGV�DQG�QHZ�FRQFHSWV�ZKLFK�ZLOO�EH�SXUVXHG�DQG�PRUH�IXOO\�
XQGHUVWRRG�WKURXJK�ZRUN�LQ�VXEVHTXHQW�FRXUVHV��7KDW�LV��HDFK�FRXUVH�PXVW�EUHDN�
IUHVK�JURXQG�WR�VRPH�H[WHQW��,Q�ODWHU�FRXUVHV�VRPH�RI�WKHVH�LGHDV�ZLOO�EH�UHFRQ��
VLGHUHG�DQG�WKH�VWXGHQW�ZLOO�SURJUHVV�IDUWKHU�LQ�WKHVH�FRXUVHV�EHFDXVH�KH�DOUHDG\�
KDV�VRPH�QRWLRQ�RI�ZKDW�LV�EHLQJ�GLVFXVVHG��7KH�PDWKHPDWLFV�FRXUVH�,�KDYH�
VNHWFKHG�ZRXOG�EUHDN�JURXQG�IRU�VFLHQFH�DQG�SKLORVRSK\�FRXUVHV�LQ�SDUWLFXODU��
0RUH�WKDQ�WKDW��PDQ\�FROOHJHV�DUH�QRZ�H[SHULPHQWLQJ�ZLWK�EURDG�KXPDQLWLHV�
FRXUVHV�LQ�KLVWRU\��OLWHUDWXUH��SK\VLFDO�VFLHQFH��DQG�WKH�VRFLDO�VFLHQFHV��(DFK�RI�
WKHVH�DSSURDFKHV�RXU�FXOWXUH�WKURXJK�LWV�RZQ�DYHQXHV��7KH�PDWKHPDWLFV�FRXUVH�
GHVFULEHG�DERYH�ZRXOG�ILW�H[FHOOHQWO\�LQWR�VXFK�D�SURJUDP�DQG�UHLQIRUFH�WKH�RWKHU�
FRXUVHV��

6RPH�WHDFKHUV�ZRXOG�DUJXH�WKDW�WKH�FRXUVH�,�KDYH�RXWOLQHG�LV�PDWKHPDWLFDOO\�
WKLQ��:KHUH��IRU�H[DPSOH��LV�WKH�TXDGUDWLF�IRUPXOD"�2I�FRXUVH�WKHVH�FULWLFV�DUH�
EHJJLQJ�WKH�TXHVWLRQ��:KDW�LV�PDWKHPDWLFV"�(YLGHQWO\�WR�WKHVH�SHRSOH�LW�LV�D�
VHULHV�RI�WHFKQLTXHV��,W�GRHV�QRW�LQFOXGH�WKH�PHDQLQJ��SXUSRVH��DQG�VLJQLILFDQFH�
RI�WKH�WHFKQLFDO�PDWHULDO��7KHVH�FULWLFV�PHUHO\�UHIOHFW�WKHLU�RZQ�IDLOXUH�WR�VHH�
PDWKHPDWLFV�EURDGO\��%HWWHU�RQH�LGHD�ZHOO�XQGHUVWRRG�DV�WR�PHDQLQJ��SXUSRVH��
DQG�VLJQLILFDQFH�WKDQ�D�WKRXVDQG�WHFKQLTXHV�KRZHYHU�ZHOO�PDVWHUHG��$�YLUWXRVR�
RQ�WKH�YLROLQ�LV�QRW�D�PXVLFLDQ��

0RUHRYHU��FRQFHSWV�DUH�PRUH�GLIILFXOW�WR�JUDVS�WKDQ�PHFKDQLFDO�SURFHGXUHV�
ZKLFK�FDOO�IRU�RQO\�SDUURW�OLNH�UHVSRQVHV��$Q\�FKLOG�FRXOG�OHDUQ�WKDW�LI�\� [��
WKHQ�G\�G[� ��[��+RZHYHU��KRZ�PDQ\�FDOFXOXV�VWXGHQWV�FDQ�GHVFULEH�WKH�FRQ��
FHSW�UHSUHVHQWHG�E\�G\�G[�DQG�KRZ�PDQ\�FDQ�VWDWH�ZKDW�LV�DFFRPSOLVKHG�E\�WKH�
FDOFXOXV"�
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7KHQ�WKHUH�DUH��SUDFWLFDO��REMHFWLRQV��6RPH�WHDFKHUV�SRLQW�RXW�WKDW�D�VWXGHQW�
FDQ
W�JR�RQ�IURP�D�FRXUVH�VXFK�DV� ,�KDYH�GHVFULEHG�WR�PRUH�DGYDQFHG�PDWKH��
PDWLFV��0\�DQVZHU�LV�WKLV��,I�D�VWXGHQW�ZKR�KDV�LQGLFDWHG�DW�WKH�RXWVHW�WKDW�KH�
GRHV�QRW�LQWHQG�WR�SXUVXH�PDWKHPDWLFV�RU�XVH�LW�LQ�ODWHU�OLIH�FKDQJHV�KLV�PLQG�
DW�WKH�HQG�RI�WKH�FRXUVH��WKHQ�KH�VKRXOG�EH�ZLOOLQJ�WR�WDNH�D�WHFKQLFDO�FRXUVH�
VXFK�DV�FROOHJH�DOJHEUD�DQG�WULJRQRPHWU\�EHIRUH�JRLQJ�RQ�WR�WKH�KLJKHU�FRXUVHV��
,Q�DQ\�FDVH�WKH�����ZKR�ZRQ
W�JR�RQ�VKRXOG�QRW�EH�VDFULILFHG�WR�WKH�RQH�SHU�
FHQW�ZKR�PLJKW��

,�NQRZ�WKDW�VRPH�FKDLUPHQ�REMHFW�WR�LQQRYDWLRQV�LQ�IUHVKPDQ�PDWKHPDWLFV�
EHFDXVH�LW�LV�VXSSRVHG�WR�EH�KDUG�IRU�WKH�VWXGHQW�WR�WUDQVIHU�FUHGLW�IURP�RQH�FRO��
OHJH�WR�DQRWKHU��+HQFH�WKH\�SHUPLW�LQQRYDWLRQV�DV�ORQJ�DV�WKH�ILUVW�VHPHVWHU�FRQ��
WDLQV�FROOHJH�DOJHEUD�DQG�WKH�VHFRQG��WULJRQRPHWU\��2WKHU�FKDLUPHQ�REMHFW�WR�
P\�FRXUVH�EHFDXVH�LW�FDQQRW�EH�WDXJKW�E\�WKH�JUDGXDWH�VWXGHQWV�ZKR��LQ�VRPH�
SODFHV�FDOOHG�XQLYHUVLWLHV��WHDFK�WKH�EXON�RI�WKH�IUHVKPHQ��2I�FRXUVH�WKHVH�FKDLU��
PHQ�DUH�SXWWLQJ�WKH�FDUW�EHIRUH�WKH�KRUVH�RU�DUH�MXVW�UDWLRQDOL]LQJ�WKHLU�XQZLOOLQJ��
QHVV�WR�FRQVLGHU�QHZ�LGHDV��

7KHUH�LV�D�YHU\�UHDO�SUDFWLFDO�GLIILFXOW\�DQG�WKDW�LV�WR�ILQG�FROOHJH�WHDFKHUV�RI�
PDWKHPDWLFV�ZKR�ZLOO�XQGHUWDNH�WR�SUHVHQW�WKH�FXOWXUDO�DVSHFWV�RI�PDWKHPDWLFV��
)RU�YDULRXV�UHDVRQV�ZKLFK�,�SURSRVH�WR�GLVFXVV�DW�JUHDWHU�OHQJWK�DW�DQRWKHU�WLPH��
PDWKHPDWLFV�WHDFKHUV�SD\�OHDVW�DWWHQWLRQ�WR�WKHLU�PRVW�FULWLFDO�WHDFKLQJ�SUREOHP��
QDPHO\��WKH�HGXFDWLRQ�RI�WKH�OLEHUDO�DUWV�VWXGHQW��+RZHYHU��WKH�WDVN�RI�REWDLQLQJ�
WKH�SURSHU�WHDFKHUV�LV�PHUHO\�WKH�WDVN�RI�UHFRJQL]LQJ�DQG�UH�RULHQWLQJ�RXUVHOYHV�
WR�WKH�SUREOHP�SRVHG�E\�WKH�OLEHUDO�DUWV�VWXGHQW��,W�LV�QRW�WKH�WDVN�RI�ILQGLQJ�
SHUVRQV�ZLWK�H[WUDRUGLQDU\�WDOHQWV��

7KH�EHVW�DQVZHU�WR�DOO�GXELRXV�REMHFWLRQV�LV�H[SHULPHQWDWLRQ��7KLV�ZH�DUH�
QRZ�GRLQJ�DW�1HZ�<RUN�8QLYHUVLW\��7KH�PDWHULDO�,�KDYH�VNHWFKHG�ZDV�WULHG�
LQ�RQH�VHFWLRQ�RI�DERXW����VWXGHQWV�GXULQJ�WKH�DFDGHPLF�\HDU������������7ZR�
VHFWLRQV�ZHUH�WDXJKW�WKLV�PDWHULDO�GXULQJ�WKH�\HDU������������7ZR�PRUH�VHF��
WLRQV�RI�WKLV�FRXUVH�DUH�SUHVHQWO\�EHLQJ�XVHG�IRU�WKLV�H[SHULPHQW��7KH�JHQHUDO�
FXOWXUDO�PDWHULDO�RQ�ZKLFK�WKH�FRXUVH�GUDZV�KDV�EHHQ�JDWKHUHG�DQG�SXEOLVKHG�
XQGHU�WKH�WLWOH�RI�0DWKHPDWLFV�LQ�:HVWHUQ�&XOWXUH��2[IRUG�8QLYHUVLW\�3UHVV��
1��<����������

,W�LV�WRR�HDUO\�WR�DVVHVV�IXOO\�WKH�UHVXOWV�RI�WKH�H[SHULPHQW��2QH�SRVLWLYH�DF��
FRPSOLVKPHQW�FDQ�EH�QRWHG��7KH�VWXGHQWV�XQGHUVWDQG�ZKDW�LV�EHLQJ�WDFNOHG�LQ�
HDFK�WRSLF�DQG�SDUWLFLSDWH�IXOO\�LQ�WKH�FODVV�ZRUN��7KH\�IHHO�WKDW�WKLV�PDWHULDO�
LV�WKHLU�PHDW��VR�WR�VSHDN��DQG�SDUWDNH�RI�LW��6LQFH�WKH�FRXUVH�PDNHV�FRQWDFW�ZLWK�
SDLQWLQJ��SKLORVRSK\��OLWHUDWXUH��WKH�VRFLDO�VFLHQFHV��DQG�RWKHU�ILHOGV��HYHQ�WKH�
PRVW�GLVLQWHUHVWHG�VWXGHQW�LV�GUDZQ�LQWR�SDUWLFLSDWLRQ�DW�VRPH�WLPH��7KH�LQWHU��
HVW�GLVSOD\HG�FRQWUDVWV�VKDUSO\�ZLWK�WKH�UHWLFHQFH��UHVLVWDQFH��DQG�KHOSOHVVQHVV�
RQH�HQFRXQWHUV�LQ�WHDFKLQJ�WKH�WUDGLWLRQDO�PDWHULDO��

���7KH�PDMRU�REMHFWLYH�RI�WKH�SURSRVHG�FRXUVH��:KDW�VKRXOG�EH�WKH�SULPH�
DFFRPSOLVKPHQW�RI�WKH�SURSRVHG�FRXUVH"�(VVHQWLDOO\�LW�VKRXOG�WHDFK�DQ�DS��
SUHFLDWLRQ�RI�WKH�UROH�RI�PDWKHPDWLFV�LQ�:HVWHUQ�FXOWXUH��$SSUHFLDWLRQ�UDWKHU�
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WKDQ�VNLOO�KDV�ORQJ�EHHQ�UHFRJQL]HG�DV�DQ�REMHFWLYH�LQ�OLWHUDWXUH��PXVLF��DQG�DUW��
,W�VHHPV�WR�PH�HTXDOO\�MXVWLILDEOH�DV�DQ�REMHFWLYH�LQ�PDWKHPDWLFV��HVSHFLDOO\�LQ�
YLHZ�RI�WKH�IDFWV�WKDW�LQWHUHVW�LQ�PDWKHPDWLFV�PXVW�EH�DURXVHG�DQG�WKDW�WKH�
VXEMHFW�LV�PRUH�GLIILFXOW�WR�JUDVS��

,I�ZH�DUH�VXFFHVVIXO�LQ�WHDFKLQJ�DSSUHFLDWLRQ�RI�PDWKHPDWLFV�ZH�VKDOO�UHSODFH�
WKH�SUHVHQW�GLVOLNH�DQG�FRPSOHWH�UHMHFWLRQ�RI�WKH�VXEMHFW�RQ�WKH�SDUW�RI�VWXGHQWV�
ZKR�KDYH�VXIIHUHG�WKURXJK�FROOHJH�DOJHEUD�DQG�WULJRQRPHWU\�E\�UHVSHFW�DQG�
SRVVLEO\�OLNLQJ�IRU�WKH�VXEMHFW��:H�PD\�HYHQ�VXFFHHG�LQ�LQVSLULQJ�WKHP�WR�PDLQ��
WDLQ�VRPH�FRQWDFW�ZLWK�PDWKHPDWLFV�LQ�ODWHU�OLIH�DQG�WKHUHE\�VHFXUH�IRU�WKHP�RQH�
RI�WKH�QREOHVW�RI�LQWHOOHFWXDO�LQWHUHVWV��:H�NQRZ�WKDW�WKLV�LQWHUHVW�ZLOO�EH�ZHOO�
UHZDUGHG��

&28321�&2//(&7,1*�)25�81(48$/�352%$%,/,7,(6�
+(50$11�921�6&+(//,1*�� 8��6��6XEPDULQH�%DVH��1HZ�/RQGRQ��&RQQHFWLFXW�

���,QWURGXFWLRQ��/HW�XV�DVVXPH�WKDW�D� ILUP�HQFORVHV�LQ�HDFK�SDFNDJH�RI�D�
FHUWDLQ�SURGXFW�RQH�FRXSRQ�ZKLFK�LV�FKRVHQ�UDQGRPO\�IURP�D�VWRFN�RI�N�GLI��
IHUHQW�LWHPV��$�FXVWRPHU�ZKR�FROOHFWV�WKHVH�FRXSRQV�PD\�JDWKHU�VRPH�RI�WKHP�
VHYHUDO�WLPHV�EHIRUH�KH�FRPSOHWHV�D�ZKROH�VHW��7KH�SUREOHP�DULVHV�WR�GHWHUPLQH�
WKH�SUREDELOLW\�RI�REWDLQLQJ�DOO�RI�WKH�N�FRXSRQV�LQ�Q�SDFNDJHV��$Q�REYLRXV�JHQ��
HUDOL]DWLRQ�LV�ZKDW�ZLOO�EH�WKH�SUREDELOLW\�WKDW�WKH�,WK�GLIIHUHQW�FRXSRQ�LV�IRXQG�
LQ�WKH�QWK�SDFNDJH��

6LQFH������WKLV�TXHVWLRQ�ZDV�WUHDWHG�E\�VHYHUDO�DXWKRUV�>�@��>�@��>�@�ZKR�
DOZD\V�DVVXPHG�WKDW�HDFK�FRXSRQ�KDV�WKH�VDPH�SUREDELOLW\�,�N��7KH�PHWKRG�
ZDV� DSSOLHG�E\�0�� *�� .HQGDOO� DQG� %DELQJWRQ�6PLWK� >�@� IRU�FKHFNLQJ�WKH�
UDQGRPQHVV�RI�WKHLU�UDQGRP�VDPSOLQJ�QXPEHUV��

,Q�WKH�JHQHUDO�FDVH�WKH�LWK�FRXSRQ�KDV�WKH�SUREDELOLW\�SL�ZLWK�3��3��� ��

�3N ��� 7KH�VROXWLRQ�RI�WKH�JHQHUDO�SUREOHP�ZDV�SXEOLVKHG�E\�WKH�ZULWHU�>�@�
LQ�D�*HUPDQ�MRXUQDO�RI�D� OLPLWHG�FLUFXODWLRQ�DV�HDUO\�DV� ������7KLV�SDSHU�UH��
PDLQHG�SUDFWLFDOO\�XQNQRZQ��WKH�DXWKRUV�PHQWLRQHG�DERYH�GLG�QRW�UHIHU�WR�LW��
%HVLGHV��WKH�IRUPXODV�ZHUH�JLYHQ�ZLWKRXW�SURRIV��6LQFH�WKH�SUREOHP�VHHPV�WR�EH�
RI�D�FRQWLQXRXV�LQWHUHVW��D� VKRUW�GHPRQVWUDWLRQ�RI�WKH�JHQHUDO�FDVH�PLJKW�EH�
MXVWLILHG��

���7KH�JHQHUDO�GLVWULEXWLRQ��/HW�XV�DVVXPH�N�NLQGV�RI�HYHQWV�ZKLFK�RFFXU�
ZLWK�WKH�SUREDELOLWLHV�

���� 3O��3��� �SN�� SO� ��"3��� SN � ���

�2SLQLRQV�RU�FRQFOXVLRQV�FRQWDLQHG�LQ�WKLV�SDSHU�DUH�WKRVH�RI�WKH�DXWKRU��7KH\�DUH�QRW�WR�EH�
FRQVWUXHG�DV�QHFHVVDULO\�UHIOHFWLQJ�WKH�YLHZV�RU�HQGRUVHPHQW�RI�WKH�1DY\�'HSDUWPHQW��
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