
2)� &2856(� $1'� &2856(6
�

6$81'(56� 0$F/$1(��7KH�8QLYHUVLW\�RI�&KLFDJR�

0U��3UHVLGHQW��PHPEHUV�RI�WKH�$VVRFDWLRQ��DQG�JXHVWV��,�DP�KHUH�WR�UHWLUH��
EXW�,�GR�QRW�ZLVK�WR�EH�UHWLULQJ��%RWK�HQGV�FDQ�EH�DFFRPSOLVKHG�LI�,�DGGUHVV�P\��
VHOI�WR�WKH�SULQFLSDO�REMHFWLYH�RI�WKH�0DWKHPDWLFDO�$VVRFLDWLRQ�RI�$PHULFD��
WKDW�RI�WKH�VWHDG\�DQG� LPDJLQDWLYH�LPSURYHPHQW�RI�FROOHJLDWH�HGXFDWLRQ�LQ�
0DWKHPDWLFV��

&ROOHJLDWH�HGXFDWLRQ�LQ�0DWKHPDWLFV�PXVW�QRW�EH�FRQVWUXHG�WRR�QDUURZO\��
2Q�WKH�RQH�KDQG��ZH�FDQQRW�LJQRUH�KLJK�VFKRRO�PDWKHPDWLFV��WKLV�LV�WKH�VRXUFH�
RI�RXU�HQWHULQJ�VWXGHQWV�ZLWK�WKHLU�PDQLIROG�GLIILFXOWLHV�LQ�0DWKHPDWLFV��2Q�
WKH�RWKHU�KDQG��ZH�FDQQRW�QHJOHFW�JUDGXDWH�LQVWUXFWLRQ�LQ�0DWKHPDWLFV��WKLV�
LV�WKH�VRXUFH�RI�RXU�QHZ�WHDFKHUV�DQG�WKH�JRDO�RI�VRPH�RI�RXU�DEOHVW�VWXGHQWV��

&ROOHJLDWH�HGXFDWLRQ�LQ�0DWKHPDWLFV�QHHGV�WKH�PRVW�LPDJLQDWLYH�DQG�YLJRU��
RXV�UHIRUP��IRU�LW�LV�QRZ�EHVHW�E\�QXPHURXV�WURXEOHV�DQG�LQDGHTXDFLHV��

7KHVH�DUH�LQWHUQDO�WURXEOHV��0DQ\�RI�RXU�FRXUVHV�FOHDYH�YDOLDQWO\�WR�D�ZHDN�
DQG�REVROHWH�WUDGLWLRQ��&DOFXOXV�KDV�D� SHUVSLFXRXV�DQG�EHDXWLIXO�LQWHOOHFWXDO�
VWUXFWXUH��EXW�LWV�XVXDO�SUHVHQWDWLRQ�LV�GLVWRUWHG�E\�WKH�XQKDSS\�IDFW�WKDW�HDFK�
QHZ��VWDQGDUG��FDOFXOXV�WH[W�PXVW�FRS\�WKH�ZHDNQHVV�RI�D�ORQJ�OLQH�RI�HTXDOO\�
LPLWDWLYH�SUHGHFHVVRUV��7ULJRQRPHWU\�LV�LQ�ZRUVH�VWDWH��WKH�SXEOLVKHUV�DQG�DX��
WKRUV�RI�WULJRQRPHWU\�WH[WV�FRQVSLUH�WR�GHPRQVWUDWH�LQ�H[KDXVWLYH�GHWDLO�WKH�
FRPELQDWRULDO�IDFW�WKDW�DQ�LQILQLW\�RI�GLIIHUHQW�WH[WV�LV�SRVVLEOH��7KH�GHPRQVWUD��
WLRQ�FDQ�EH�JLYHQ�PRUH�EULHIO\��MXVW�FRPELQH�DOO�WKH�DOWHUQDWLYH�RUGHULQJV�RI�WKH�
IROORZLQJ��GHILQH�ILUVW�WKH�WULJQRPHWULF�IXQFWLRQV�RI�DQ�DFXWH�DQJOH��RU�ILUVW�WKRVH�
RI�D�JHQHUDO�DQJOH��ILUVW�WULDQJOHV�E\�ORJDULWKPV�RU�WULDQJOHV�E\�QDWXUDO�IXQFWLRQV��
LGHQWLWLHV�ILUVW�RU�HTXDWLRQV�ILUVW��HWF���HWF���HWF��$PRQJ�WKH�VWDQGDUG�FRXUVHV��&RO��
OHJH�$OJHEUD�LV�LQ�SHUKDSV�WKH�ZRUVW�VKDSH��<HDUV�DJR��ZKHQ�LW�ZDV�ILUVW�HVWDE��
OLVKHGW��LW�SHUKDSV�PDGH�VHQVH��EXW�XQGHU�WKH�SUHVVXUH�IURP�PDVVHV�RI�ZHDNHU�
DQG�ZHDNHU�HQWHULQJ�VWXGHQWV��WKH�FRXUVH�KDV�EHHQ�DQDO\WLFDOO\�FRQWLQXHG�E\�
FRQWLQXHG�GLOXWLRQV��7RGD\��&ROOHJH�$OJHEUD��VWDQGV�IRU�D�VXEMHFW�ZKLFK�RXJKW�
WR�EH�WDXJKW�LQ�WKH�KLJK�VFKRRO�DQG�ZKLFK�KDV�QRWKLQJ�WR�GR�ZLWK�DOJHEUD��

7KHVH�DUH�RQO\�VRPH�RI�WKH�LQWHUQDO�WURXEOHV�RI�FROOHJLDWH�PDWKHPDWLFV��7KHUH�
DUH�DOVR�QXPHURXV�H[WHUQDO�WURXEOHV��2Q�WKH�RQH�KDQG��WKH�VRFLDO�VFLHQWLVWV�KDYH�
GLVFRYHUHG�WKDW�0DWKHPDWLFV�FDQ�EH�RI�XVH��7KH\�SURSHUO\�FRPSODLQ�WKDW�FDO��
FXOXV�DQG�OLQHDU�DOJHEUD�DUH�FXUUHQWO\�WDXJKW�ZLWK�D�YLHZ�RQO\�WR�WKH�HQJLQHHU��
LQJ�DQG�SK\VLFDO�DSSOLFDWLRQV��7KH\�XUJH�QHHGHG�UHIRUP��DQG�WKH\�DUH�XQGHU�D�
JUHDW�WHPSWDWLRQ�WR�XUJH�WRR�PXFK�LQ�WKH�ZD\�RI�VSHFLDO�FRXUVHV�DGGUHVVHG�SUL��
PDULO\�WR�WKH�VRFLDO�VFLHQWLVWV��7KH\�PD\�IDOO�WKHUHE\�LQWR�WKH�EDVLF�HUURU�RI�DV��
VXPLQJ�WKDW�RQH�FDQ�SUHSDUH�VWXGHQWV�WR�PDNH�WKH�QHFHVVDU\�QHZ�DSSOLFDWLRQV�


�5HWLULQJ�3UHVLGHQWLDO�$GGUHVV�EHIRUH�WKH�0DWKHPDWLFDO�$VVRFLDWLRQ�RI�$PHULFD��'HFHPEHU�
����������

W�7KH�WLWOH��&ROOHJH�$OJHEUD��LV�DQ�ROG�RQH��WKHUH�DUH�$PHULFDQ�ERRNV�XQGHU�WKLV�WLWOH�E\�
7KRPVRQ�DQG�4XLPE\���������%RZVHU��������DQG�-��0��7D\ORU��������DQG�SHUKDSV�RWKHUV�HDUOLHU��

����
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RI�QRYHO�PDWKHPDWLFDO�LGHDV�E\�WUDLQLQJ�WKHP�SULPDULO\�LQ�WKH�ROG�DSSOLFDWLRQV�
RI�ROGHU�LGHDV��,W�FDQQRW�EH�WRR�RIWHQ�UHLWHUDWHG�WKDW�WKH�DLP�RI�FROOHJLDWH�PDWKH��
PDWLFV�LV�WKH�XQGHUVWDQGLQJ�RI�PDWKHPDWLFDO�LGHDV�SHU�VH��7KH�DSSOLFDWLRQV�VXS��
SRUW�WKH�XQGHUVWDQGLQJ��DQG�QRW�YLFH�YHUVD��

0DWKHPDWLFV��OLNH�WKH�UHVW�RI�WKH�DFDGHPLF�FRPPXQLW\��LV�DOVR�EHGHYLOOHG�E\�
WKH�FXUUHQW�IDVKLRQ�RI�JHQHUDO�HGXFDWLRQ��,Q�LWV�EDVLF�DVVXPSWLRQ�WKLV�IDVKLRQ�
ZDV�QHFHVVDU\��7KH�HPSKDVLV�RQ�WKH�JUHDW�ERRNV�ZDV�D�QHHGHG�FRUUHFWLYH�WR�RXU�
VRUU\�DGKHUHQFH�WR�WH[W�ERRNV�WKDW�ZHUH�IDU�IURP�JUHDW��7KH�HPSKDVLV�RQ�DQ�
HGXFDWLRQ�WKDW�LV�EURDG�DQG�FRPPRQ�WR�DOO�VWXGHQWV�ZDV�D�QHFHVVDU\�DQVZHU�WR�
WKH�$PHULFDQ�SUREOHP�RI�JLYLQJ�D�PDVV�HGXFDWLRQ�WR�PDVVHV�RI�VWXGHQWV�EDUHO\�
UHPRYHG�IURP�LOOLWHUDF\��+RZHYHU��WKH�JHQHUDO�HGXFDWRUV�FDQQRW�DYRLG�RQH�EDVLF�
REVHUYDWLRQ�DERXW�WKH�LQWHOOHFWXDO�VWDWXV�RI�RXU�DJH��WKHUH�LQ�IDFW�LV�QR�FRPPRQ�
DQG�DFFHSWHG�FRQFHSWXDO�RUJDQL]DWLRQ�RI�SUHVHQW�GD\�NQRZOHGJH��KHQFH�WKHUH�LV�
QR�SRVVLELOLW\�RI�FRQVWUXFWLQJ�FRXUVHV�WR�FRQYH\�WKLV�RUJDQL]DWLRQ��)RU�WKLV�UHD��
VRQ�DQG�RWKHUV��WKH�IDVKLRQ�RI�JHQHUDO�HGXFDWLRQ�KDV�QRZ�EHHQ�RYHU�H[WHQGHG��
$V�HYLGHQFH��,�FLWH�\RX�WKH�IDFW�WKDW�HYHU\�8QLYHUVLW\�SUHVLGHQW�WUHDWV�JHQHUDO�
HGXFDWLRQ�DV�WKH�5XVVLDQV�WUHDW�VFLHQFH��HDFK�SUHVLGHQW�FODLPV�WKDW�KLV�XQLYHUVLW\�
GLVFRYHUHG�LW�ILUVW��RU�DW�DQ\�UDWH�GLVFRYHUHG�LWV�RQO\�WUXH�UHDOL]DWLRQ��7KHVH�HQ��
WKXVLDVWLF�SUHVLGHQWV�PLVV�WKH�SRLQW�WKDW�JHQHUDO�HGXFDWLRQ�ZDV�SUREDEO\�VWDUWHG�
ZLWKRXW�EHQHILW�RI�SUHVLGHQWV��DV�DW�&ROXPELD��ZKLFK�LQ�HIIHFW�KDG�QR�SUHVLGHQW��
DQG�DV�DW�&KLFDJR��ZKLFK�KDG�D�&KDQFHOORU�DQG�QRW�D�SUHVLGHQW��

,Q�WKH�IDFH�RI�WKHVH�IDVKLRQV�DQG�WURXEOHV��ZH�PXVW�NHHS�RXU�PLQGV�IL[HG�RQ�
WKH�UHDO�REMHFWLYHV�RI�FROOHJLDWH�HGXFDWLRQ�LQ�0DWKHPDWLFV��:H�PXVW�FRQWULYH�
HYHU�DQHZ�WR�H[SRVH�RXU�VWXGHQWV�EH� WKH\�JHQHUDO�VWXGHQWV�RU�VSHFLDOL]HG�VWX��
GHQWV�WR� WKH�EHDXW\�DQG�H[FLWHPHQW�DQG�UHOHYDQFH�RI�PDWKHPDWLFDO�LGHDV��:H�
PXVW�VHW�IRUWK�WKH�H[WUDRUGLQDU\�ZD\�LQ�ZKLFK�PDWKHPDWLFV��VSULQJLQJ�IURP�WKH�
VRLO�RI�EDVLF�KXPDQ�H[SHULHQFH�ZLWK�QXPEHUV�DQG�GDWD� DQG�VSDFH�DQG�PRWLRQ��
EXLOGV�XS�D�IDU�IOXQJ�DUFKLWHFWXUDO�VWUXFWXUH�FRPSRVHG�RI�WKHRUHPV�ZKLFK�UHYHDO�
LQVLJKWV�LQWR�WKH�UHDVRQV�EHKLQG�DSSHDUDQFHV� DQG� RI�FRQFHSWV�ZKLFK�UHODWH�
WRWDOO\�GLVSDUDWH�FRQFUHWH�LGHDV��

7KH�SURJUDP�RI�RXU�VHVVLRQV�WRGD\�ZLOO�DPSO\�FRYHU�WKH�YDULRXV�SUREOHPV�
ZKLFK�KHUH�DULVH�IRU�WKH�PRUH�HOHPHQWDU\�FROOHJLDWH�FRXUVHV��,�WKHUHIRUH�SURSRVH�
WR�WXUQ�P\�DWWHQWLRQ�WR�WKH�SUREOHPV�ZKLFK�DULVH�LQ�DGYDQFHG�XQGHUJUDGXDWH�
DQG�EHJLQQLQJ�JUDGXDWH�FRXUVHV��,W�LV�KHUH�WKDW�WKH�VZHHSLQJ�UHIRUPV�DUH�QHFHV��
VDU\��WKH�FXUULFXOXP�LQ�DGYDQFHG�PDWKHPDWLFV�PXVW�EH�VR�RYHUKDXOHG�WKDW�LW�
FDQ�VHW�IRUWK�WKH�UHDO�VWUXFWXUH�RI�0DWKHPDWLFV�DV�LW�LV�WRGD\��7KLV�VWUXFWXUH�
FDQ�QR�ORQJHU�EH�SUHVHQWHG�E\�SLHFHPHDO�FRXUVHV��IRU�LW�LV�VLPSO\�QR�ORQJHU�WUXH�
WKDW�DGYDQFHG�PDWKHPDWLFV�FDQ�EH�VSOLW�QHDWO\�LQWR�FRPSDUWPHQWV�ODEHOOHG�
�DOJHEUD����DQDO\VLV����JHRPHWU\���DQG��DSSOLHG�PDWKHPDWLFV���

7KH�IDFW�WKDW�WKHVH�VXEGLYLVLRQV�KDYH�FHDVHG�WR�EH�UHOHYDQW�PD\�EH�VHHQ�
PRVW�VWULNLQJO\�E\�REVHUYLQJ�KRZ�PDQ\�RI�WKH�PRVW�VLJQLILFDQW�FXUUHQW�GLV��
FRYHULHV�LQ�0DWKHPDWLFV�UHIXVH�WR�EH�FODVVLILHG�LQ�WKH�ROG�FRPSDUWPHQWV��%DVLF�
SUREOHPV�LQ�IXQFWLRQV�RI�VHYHUDO�FRPSOH[�YDULDEOHV�KDYH�UHFHQWO\�EHHQ�VROYHG�E\�
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XVLQJ�WKH�QRWLRQ�RI�D�IDLVFHDX�RU��VKHDI��D� QRWLRQ�FRPLQJ�VWUDLJKW�IURP�DOJH��
EUDLF�WRSRORJ\��+LOEHUW
V�ILIWK�SUREOHP�KDV�EHHQ�VROYHG�XVLQJ� WHFKQLTXHV�GH��
ULYHG�IURP�WRSRORJ\��IURP�+LOEHUW�VSDFH�WKHRU\��DQG�IURP�/LH�JURXSV��,Q�ZKLFK�
FRPSDUWPHQW�GRHV�WKLV�OLH"�,Q�DOJHEUD��VRPH�RI�WKH�PRVW�IUXLWIXO�DGYDQFHV�DULVH�
EHFDXVH�RI�WKH�GHPDQGV�IRU�QHZ�DOJHEUDLF�WRROV�IRU�XVH�LQ�WRSRORJ\�RU�LQ�DOJHEUDLF�
JHRPHWU\��2QH�LV�IRUFHG�WR�WKH�UHDOL]DWLRQ�WKDW�DOJHEUD�LV�QRW��DQG�LQGHHG�QHYHU�
KDV�EHHQ��DQ�LQGHSHQGHQW�GLVFLSOLQH��0RGHUQ�DQDO\VLV�LV�UHSOHWH�ZLWK�GLVWULEX��
WLRQV��ZLWK�ULQJV�RI�RSHUDWRUV�DQG�ZLWK�UHSUHVHQWDWLRQV��VR�PXFK�VR�WKDW�LW�LV�
GLIILFXOW�WR�VD\�ZKHWKHU�LW�LV�DQDO\VLV��RU�D�ZKROO\�QHZ�VXEMHFW��

<RX�PD\�SURWHVW�WKDW�,�DP�WDONLQJ�DERXW�UHVHDUFK�DQG�QRW�DERXW�HGXFDWLRQ��
DQG�WKDW�WKLV�VKRXOG�EH�WKH�EXVLQHVV�RI�WKH�6RFLHW\��QRW�WKH�$VVRFLDWLRQ��,�DQVZHU��
ILUVW��7KH�FKDUDFWHU�DQG�GLUHFWLRQ�RI�FXUUHQW�UHVHDUFK�LV�WKH�EHVW�LQGLFDWLRQ�RI�
WKH�LGHDV�ZKLFK�ZH�RXJKW�WR�EH�WHDFKLQJ��,�DQVZHU��VHFRQG��2QH�RI�RXU�PDLQ�UH��
VSRQVLELOLWLHV�LV�WKDW�RI�WUDLQLQJ�WKH�UHVHDUFK�PDWKHPDWLFLDQV�RI�WKH�IXWXUH��$PHU��
LFDQ�0DWKHPDWLFV�KDV�PDGH�WUHPHQGRXV�VWULGHV�IRUZDUG�LQ�WKH�ODVW�WZR�GHFDGHV��
DQ�HVVHQWLDO�LQJUHGLHQW�LQ�WKLV�DGYDQFH�KDV�EHHQ�WKH�LQIXVLRQ�RI�(XURSHDQ�PDWKH��
PDWLFDO�WDOHQW��,Q�WKH�GHFDGHV�WR�FRPH��ZH�PXVW�SURGXFH�D�VLPLODU�LQIXVLRQ�RQ�RXU�
RZQ�DQG�IURP�RXU�RZQ�VWXGHQWV��

,Q�WUDLQLQJ�UHVHDUFK�PDWKHPDWLFLDQV�WKH�ROG�LGHDOV�DUH�QRW�VXIILFLHQW��:KHQ�
UHVHDUFK�PDWKHPDWLFV�ZDV�ILUVW�GHYHORSHG�LQ�WKLV�FRXQWU\��LW�ZDV�QHFHVVDU\�WKDW�
WKH�HPSKDVLV�EH�MXVW�RQ�WKH�LGHD�RI�UHVHDUFK��VRPHWKLQJ�QHZ��VRPHWKLQJ�XQSXE��
OLVKHG��ZLWK�QR�HVSHFLDO�DWWHQWLRQ�WR�WKH�VLJQLILFDQFH�RI�WKH�UHVXOWV�RU�WKHLU�SODFH�
LQ�0DWKHPDWLFV��1RZ�LW�LV�QHFHVVDU\�WKDW�WKH�UHVHDUFK�EH�GRQH�ZLWK�IXOO�DS��
SUHFLDWLRQ�RI�WKH�VLJQLILFDQFH�RI�WKH�YDULRXV�SDUWV�RI�RXU�VFLHQFH��DQG�ZLWK�IXOO�
DYDLODELOLW\�RI�WKH�WHFKQLTXHV�IURP�WKH�YDULRXV�GLVFLSOLQHV�ZKLFK�PD\�EHFRPH�
QHFHVVDU\�HYHQ�IRU�WKH�DSSDUHQWO\�PRVW�VSHFLDOL]HG�SUREOHP��

0\�WRSLF�LV��2I�&RXUVH�DQG�&RXUVHV���,�PHDQ��RI�WKH�FRXUVHV�ZKLFK�PD\�EH�
FRQVWUXFWHG�WR�SURGXFH�DQ�LQWHJUDWHG�FRXUVH�LQ�PDWKHPDWLFV���$V�DQ�H[LVWHQFH�
SURRI�IRU�VXFK�D� FRXUVH��,� RIIHU�\RX�WKH�(OHPHQWV�GH�0DWKHPDWLTXH�E\�WKDW�
GLSVRPDQLDF��1LFKRODV�%RXUEDNL��+H� KDV�DFKLHYHG�D�*DOOLF�YHUVLRQ�RI�D� FRQ��
FHSWXDO�LQWHJUDWLRQ�RI�PDWKHPDWLFV��\RX�PD\�SRLQW�RXW�WKDW�KH�KDV�SDLG�D�KLJK�
SULFH�E\�ZD\�RI�DEVWUDFWLRQ�DQG�OHQJWK��EXW�,�VXEPLW�\RX�WKDW�WKH�JRDO�LV�ZRUWK�
WKH�SULFH��

7R� EH�PRUH�VSHFLILF��,�ZRXOG�OLNH�WR�GHVFULEH�WKH�PDWKHPDWLFV�FXUULFXOXP�
ZKLFK�KDV�EHHQ�GHYHORSHG�E\�WKH�'HSDUWPHQW�RI�0DWKHPDWLFV�DW�WKH�8QLYHUVLW\�
RI�&KLFDJR��7KLV�FXUULFXOXP�LV�LQWHQGHG�WR�FDUU\�VHULRXV�VWXGHQWV�RI�0DWKH��
PDWLFV�IURP�WKH�EHJLQQLQJ�RI�WKH�-XQLRU�\HDU�RI�FROOHJH�WKURXJK�D�0DVWHU
V�GH��
JUHH�LQ�0DWKHPDWLFV��7KH�REMHFWLYH�LV�WKH�DPELWLRXV�RQH�RI�SURYLGLQJ�D�FRPSOHWH�
LQWURGXFWLRQ�WR�DOO�WKRVH�LGHDV�ZKLFK�DUH�EDVLF�WR�0DWKHPDWLFV�LQ�WKH�VHQVH�WKDW�
WKH\�RFFXU�LQ�WKHLU�VHYHUDO�DVSHFWV�LQ�PRUH�WKDQ�RQH�SDUW�RI�0DWKHPDWLFV��

,�PXVW�FRQIHVV�DW�RQFH�WKDW�RXU�FXUULFXOXP�LV�VWLOO�GLYLGHG�IRU�DGPLQLVWUDWLYH�
FRQYHQLHQFH�LQWR�DOJHEUD��JHRPHWU\��DQG�DQDO\VLV��EXW�RXU�HPSKDVLV�LV�DQG�VKRXOG�
EH�RQ�WKH�XVH�RI�HDFK�RI�WKHVH�WHFKQLTXHV�LQ�WKH�RWKHU�ILHOGV��6RPH�VXEGLYLVLRQ�LV�
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QHFHVVDU\�EHFDXVH�RXU�FRXUVHV�PXVW�DSSHDU�LQ�XQLWV�RI�RQH�TXDUWHU�HDFK��EXW�ZH�
YLHZ�WKHVH�LQGLYLGXDO�FRXUVHV�DQG� ZH�KRSH�WKDW�WKH�VWXGHQWV�VR�YLHZ�WKHP��
DV�SDUW�RI�D�ODUJHU�SDWWHUQ��

,Q�DOJHEUD�ZH�SUHVHQW�D�VHTXHQFH�RI�ILYH�TXDUWHU�FRXUVHV��7KH�ILUVW�RI�WKHVH�
LV�DQ�LQWURGXFWLRQ�WR�DEVWUDFW�DOJHEUD�E\�ZD\�RI�QXPEHU�WKHRU\��JURXS�WKHRU\��
DQG�YHFWRU�VSDFHV��7KDW�DEVWUDFW�QRWLRQV�UHTXLUH�LQWURGXFWLRQ�E\�ZD\�RI�H[DP��
SOHV�LV�FOHDU��WKLV�LV�GRQH��%XW�DEVWUDFW�QRWLRQV�DUH�QRW��KDUG���7KH�\RXQJ�VWX��
GHQWV�OLNH�WR�WKLQN�LQ�WKHVH�WHUPV��,W�LV�D�KDSS\�RPHQ�IRU�WKH�SURJUHVV�RI�FLYLO��
L]DWLRQ�WKDW�KHUH��DQG�HOVHZKHUH�LQ�WKH�FXUULFXOXP��WKH�EHJLQQLQJ�VWXGHQW�WDNHV�
PRUH�HDVLO\�WR�DEVWUDFWLRQV�DQG�JHQHUDOLWLHV�WKDQ�GRHV�KLV�SURIHVVRU��ZKR�KDG�WR�
XQGHUVWDQG�WKHP�WKH�KDUG�ZD\��

7KH�EHJLQQLQJ�DOJHEUD�FRXUVH�DOVR�RIIHUV�DQ�LGHDO�SODFH�IRU�WKH�LQWURGXFWLRQ�
RI�WKH�QRWLRQ�RI�D�PDWKHPDWLFDO�SURRI��7KLV�PXVW�EH�GRQH��HYHQ�IRU�VWXGHQWV�
ZKR�GRQ
W�DLP�WR�EH�PDWKHPDWLFLDQV��$OJHEUD�SURYLGHV�D�EHWWHU�ORFXV�IRU�WKLV�
LQWURGXFWLRQ�WKDQ�GRHV�WKH�WUDGLWLRQDO�SODQ�RI�LQWURGXFLQJ�WKH�VWXGHQW�WR�ULJRU�
DQG�FRPSOH[�YDULDEOHV�DW�WKH�VDPH�WLPH�IRU�WKLV�W\SH�RI�LQWURGXFWLRQ�OHG�WR�WKH�
DVVXPSWLRQ�WKDW�ULJRU�ZDV�WKH�VDPH�WKLQJ�DV�HSVLORQWLFV��%ULQJLQJ�LQ�ULJRU�ZLWK�
DOJHEUD�EULQJV�LW�LQ�VRRQHU�DQG�LQ�VLPSOHU�IRUP��

7KH�VHFRQG�DQG�WKLUG�DOJHEUD�FRXUVHV�GHDO�FRPSOHWHO\�ZLWK�YHFWRU�VSDFHV�DQG�
OLQHDU�WUDQVIRUPDWLRQV�ZLWK�HVSHFLDO�DWWHQWLRQ�WR�VXFK�WRSLFV�DV�WKH�LQYDULDQW�GH��
VFULSWLRQ�RI�OLQHDU�WUDQVIRUPDWLRQV��HOHPHQWDU\�GLYLVRUV�DQG�WKH�-RUGDQ�DQG�UD��
WLRQDO�FDQRQLFDO�IRUPV���WKH�SURSHUWLHV�RI�TXDGUDWLF�IRUPV��LQ�SDUWLFXODU��WKH�
SULQFLSDO�D[LV�WKHRUHP�DQG�LWV�JHRPHWULFDO�PHDQLQJ���DQG�ILQDOO\�WKH�YDULRXV�
UHOHYDQW�JHQHUDO�QRWLRQV��VXFK�DV�LQYDULDQWV��HTXLYDOHQFH��DQG�GXDO�YHFWRU�VSDFHV��
7KHVH�WRSLFV�EHORQJ�HDUO\�LQ�WKH�WUDLQLQJ�RI�D�PDWKHPDWLFLDQ��7KH�SURSHU�WUHDW��
PHQW�RI�FDOFXOXV�IRU�IXQFWLRQV�RI�VHYHUDO�YDULDEOHV�UHTXLUHV�YHFWRU�LGHDV��WKH�
EXGGLQJ�VWDWLVWLFLDQ�DQG�WKH�FRPLQJ�SK\VLFLVW�QHHG�WKHP��PRGHUQ�DQDO\VLV�LV�
XQWKLQNDEOH�ZLWKRXW�WKH�QRWLRQ�RI�OLQHDU�GHSHQGHQFH�DQG�DOO�WKDW�IORZV�IURP�LW��
7KURXJKRXW�WKHVH�FRXUVHV�WKH�LQIXVLRQ�RI�D�JHRPHWULFDO�SRLQW�RI�YLHZ�LV�RI�SDUD��
PRXQW�LPSRUWDQFH��$�YHFWRU�LV�JHRPHWULFDO��LW�LV�DQ�HOHPHQW�RI�D�YHFWRU�VSDFH��
GHILQHG�E\�VXLWDEOH�D[LRPV�ZKHWKHU�WKH�VFDODUV�EH�UHDO�QXPEHUV�RU�HOHPHQWV�RI�
D�JHQHUDO�ILHOG��$�YHFWRU�LV�QRW�DQ�Q�WXSOH�RI�QXPEHUV�XQWLO�D�FRRUGLQDWH�V\VWHP�
KDV�EHHQ�FKRVHQ��$Q\�WHDFKHU�DQG�DQ\�WH[W�ERRN�ZKLFK�VWDUWV�ZLWK�WKH�LGHD�WKDW�
YHFWRUV�DUH�Q�WXSOHV�LV�FRPPLWWLQJ�D�FULPH�IRU�ZKLFK�WKH�SURSHU�SXQLVKPHQW�LV�
ULGLFXOH��7KH�Q�WXSOH�LGHD�LV�QRW��HDVLHU���LW�LV�KDUGHU��LW�LV�QRW�FOHDUHU��LW�LV�PRUH�
PLVOHDGLQJ��%\�WKH�VDPH�WRNHQ��OLQHDU�WUDQVIRUPDWLRQV�DUH�EDVLF�DQG�PDWULFHV�
DUH�WKHLU�UHSUHVHQWDWLRQV��

7KH�IRXUWK�DOJHEUD�FRXUVH�UHYHUWV�WR�DEVWUDFW�DOJHEUD�SURSHU��ZLWK�D�WUHDW��
PHQW�RI�ULQJV��KRPRPRUSKLVPV��LGHDOV��JURXSV��QRUPDO�VXEJURXSV��WKH�-RUGDQ��
+ROGHU�WKHRUHP��DQG�WKH�6\ORZ�WKHRUHPV��7KH�LPSRUWDQW�QRWLRQ�RI�WHQVRU�SURG��
XFW�RI�JURXSV�DQG�RI�VSDFHV�LV�RIWHQ�LQFOXGHG�DQG�SUREDEO\�VKRXOG�DOZD\V�EH�
WKHUH��IRU�LW�LV�QHHGHG�WR�XQGHUVWDQG�PRGHUQ�JHRPHWU\�DQG�PRGHUQ�DOJHEUDLF�
WRSRORJ\��,W�LV�SURYHG�WKDW�HYHU\�ILQLWHO\�JHQHUDWHG�DEHOLDQ�JURXS�LV�D�GLUHFW�VXP�
RI�F\FOLF�JURXSV��,QGHHG��WKLV�WKHRUHP�LV�DQ�DOPRVW�LGHDO�H[DPSOH�RI�DQ�DOJHEUDLF�
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�VWUXFWXUH�WKHRUHP���,�ZLVK�WKDW�,�FRXOG�UHSRUW�WKDW�WKLV�WKHRUHP�LV�DOZD\V�HV��
WDEOLVKHG�DV�D�VSHFLDO�FDVH�RI�WKH�FRUUHVSRQGLQJ�WKHRUHP�DERXW�PRGXOHV�RYHU�D�
SULQFLSDO�LGHDO�ULQJ��EXW�,�PXVW�FRQIHVV�WKDW�WKH�ODWWHU�QRWLRQ�JRHV�GRZQ�KDUG��
HYHQ�WKRXJK�LW�LV�QHFHVVDU\�DV�D�FRQQHFWLRQ�EHWZHHQ�WKH�JURXSV�WUHDWHG�LQ�WKLV�
FRXUVH�DQG�WKH�FDQRQLFDO�IRUPV�IRU�OLQHDU�WUDQVIRUPDWLRQV�IURP�WKH�SUHYLRXV�
FRXUVH��,Q�DQ\�HYHQW��DEVWUDFW�DOJHEUD�LV�GRQH�ZLWK�HPSKDVLV�RQ�WKH�EDVLF�LGHD�
RI�KRPRPRUSKLVP�WKH�REMHFW�RI�DOJHEUD�LV�QRW�MXVW�WKH�VWXG\�RI�D�PDWKHPDWLFDO�
V\VWHP�SHU�VH��EXW�RI�PDSSLQJV�RI�RQH�VXFK�V\VWHP�LQWR�DQRWKHU��7KLV�LGHD�LV�QRW�
UHVWULFWHG�WR�DOJHEUD��DQG�WKXV�XQGHUOLQHV�DJDLQ�WKH�FRQFHSWXDO�XQLW\�RI�0DWKH��
PDWLFV��

7KH�ILIWK�FRXUVH�RI�WKH�DOJHEUD�VHTXHQFH�GHDOV�ZLWK�WKH�*DORLV�WKHRU\�RQH�
RI�WKH�PRVW�EHDXWLIXO�H[DPSOHV�RI�D�VHOI�FRQWDLQHG�PDWKHPDWLFDO�GLVFLSOLQH��DQG�
RQH�RI�WKH�PRVW�FRQYLQFLQJ�GHPRQVWUDWLRQV�RI�WKH�SRZHU�RI�WKH�QRWLRQV��KRPR��
PRUSKLVP��DQG��DXWRPRUSKLVP���7KH�FRXUVH�WHUPLQDWHV�ZLWK�WKH�EDVLF�VWUXF��
WXUH�WKHRUHPV�IRU�OLQHDU�DOJHEUD��ZKLFK�DUH�WKH�PRGHOV�IRU�FXUUHQW�GHYHORSPHQWV�
LQ�WKH�VWUXFWXUH�RI�ULQJV�DQG�LQ�WKH�VWXG\�RI�ULQJV�RI�RSHUDWRUV�RQ�D�+LOEHUW�VSDFH��

7KH�JHRPHWU\�VHTXHQFH�FRQVLVWV�RI�WKUHH�FRXUVHV��7KH�ILUVW�RI�WKHVH�WDNHV�XS�
DQDO\WLF�JHRPHWU\��DOUHDG\�WUHDWHG�WR�VRPH�H[WHQW�LQ�WKH�FDOFXOXV�FRXUVH��DQG�
FDUULHV�LW�IXUWKHU��$W�WKH�VDPH�WLPH��DQDO\WLF�SURMHFWLYH�JHRPHWU\�DSSHDUV��QRW�
LQ�WKH�IORZHU\�GHFDGHQFH�ZKLFK�WKLV�VXEMHFW�UHDFKHG�LQ�LWV�$PHULFDQ�KH\GD\��
EXW�DV�D�QHFHVVDU\�LQWURGXFWLRQ�RI�JHRPHWULFDO�LGHDV�RI�GXDOLW\�DQG�RI�ORFXV��
DQG�DV�D�ILUVW�GHPRQVWUDWLRQ�WKDW�JHRPHWU\�VWDUWV�ZLWK�WKH�VSDFH�RI�RUGLQDU\�
H[SHULHQFH�EXW�KDV�WKH�IHUWLOLW\�WR�FRQFHLYH�QHZ�VSDFHV�UHSUHVHQWLQJ�DQG�H[WHQG��
LQJ�WKDW�H[SHULHQFH��

7KH�VHFRQG�JHRPHWU\�FRXUVH�GHDOV�ZLWK�WKH�IRXQGDWLRQV�RI�JHRPHWU\��7KH�
D[LRPDWLFV�RI�SURMHFWLYH�JHRPHWU\��ZLWK�WKH�LQWURGXFWLRQ�RI�FRRUGLQDWHV�RQ�WKH�
EDVLV�RI�WKHVH�D[LRPV��LV�RQH�RI�WKH�PRVW�EHDXWLIXO�LQVWDQFHV�RI�WKH�SRZHU�RI�
D[LRPDWLF�PHWKRG��DQG�DW�WKH�VDPH�WLPH�HPSKDVL]HV�KRZ�JHRPHWU\�OHDGV�WR�
DOJHEUD�DQG�KRZ�DEVWUDFW�QRWLRQV�OLNH�WKRVH�RI�HQGRPRUSKLVP�KDYH�FRQFUHWH�
PHDQLQJV��7KH�FRXUVH�FRQWLQXHV�ZLWK�Q�GLPHQVLRQDO�SURMHFWLYH�JHRPHWU\�FRO��
OLQHDWLRQV��FRUUHODWLRQV��DQG�WKH�FODVVLILFDWLRQ�RI�K\SHUSODQHV��)LQDOO\��LW�WXUQV�
WR�QRQ�HXFOLGHDQ�DQG�LQYHUVLYH�JHRPHWU\��ZKHUH�WKHVH�JHRPHWULHV�DUH�JLYHQ�LQ�
WHUPV�RI�VXEJURXSV�RI�WKH�SURMHFWLYH�JURXS��WKXV�LOOXVWUDWLQJ�DJDLQ�WKH�UHOHYDQFH�
RI�JURXS�WKHRU\��

7KH�WKLUG�JHRPHWU\�FRXUVH�WUHDWV�GLIIHUHQWLDO�JHRPHWU\��+HUH�DJDLQ�ZH�VHH�
WKH�LQDGHTXDFLHV�RI�WKH��VWDQGDUG��FRXUVH�LQ�WKLV�VXEMHFW�LQ�FRPSDULVRQ�ZLWK�WKH�
DFWXDO�VWDWH�RI�0DWKHPDWLFV��,W�LV�QR�ORQJHU�VXIILFLHQW�WR�FRQVLGHU�FXUYHV��VXU��
IDFHV��FXUYDWXUH��WRUVLRQ��DQG�ILUVW�DQG�VHFRQG�IXQGDPHQWDO�IRUPV��DOO�DV� DQ�
HOHJDQW�DSSOLFDWLRQ�RI�WKH�FDOFXOXV��2QH�PXVW�SD\�DWWHQWLRQ�WR�GLIIHUHQWLDO�
JHRPHWU\�DV�LW�QRZ�LV��ZLWK�WKLV�LQ�YLHZ��WKH�FRXUVH�RPLWV�VRPH�RI�WKH�PRUH�H[��
WHQGHG�DQG�XQLQWHUHVWLQJ�SDUWV�RI�WKH�FODVVLFDO�GRFWULQH�DQG�LQVWHDG�SURYLGHV�DQ�
LQWURGXFWLRQ�WR�LGHDV�RI�GLIIHUHQWLDO�JHRPHWU\�LQ�WKH�ODUJH��WKH�IRXU�YHUWH[�WKHR��
UHP��WKH�WKHRUHP�RQ�WXUQLQJ�WDQJHQWV��HWF���DQG�WR�WKH�PRGHUQ�LGHDV�RI�GLI��
IHUHQWLDEOH�PDQLIROGV��7KH�JHRPHWU\�RQ�D�VXUIDFH�LV�MXVW�QRW�DGHTXDWH� LI�LW�LV�
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GRQH�RQO\��ORFDOO\��WKH� FRQVLGHUDWLRQ�RI�FKDQJHV�RI�FRRUGLQDWH�V\VWHPV�PXVW�
EXLOG�XS�WR�WKH�QRWLRQ�RI�D�GLIIHUHQWLDEOH�PDQLIROG��DQG�WKH�VWXG\�RI�WKH�ILUVW�
DQG�VHFRQG�GLIIHUHQWLDO�IRUP�PXVW�OHDG�WR�WKH�QRWLRQ�RI�H[WHULRU�GLIIHUHQWLDO�
IRUPV�RQ�D�PDQLIROG��7KH�EXVLQHVV�RI�WKH�\RXQJ�PDWKHPDWLFLDQV�LV�ZLWK�LGHDV��
DQG�WKHVH�DUH�WKH�RQHV�KH�PXVW�PHHW�LQ�WKLV�ILHOG��WKH�VRRQHU��WKH�EHWWHU��

)LQDOO\�,�WXUQ�WR�DQDO\VLV��7KH�LGHDV�RI�FDOFXOXV�DUH�SUHVHQWHG�WR�IUHVKPHQ�
DQG�VRSKRPRUHV��DV�XVXDO��:H�DWWHPSW�WR�WUHDW�FDOFXOXV�ZLWK�SURSHU�DWWHQWLRQ�
WR�ULJRU�DQG�PRUH�UDSLGO\�WKDQ�LV�WKH�FXVWRP��WKLV�E\�WULPPLQJ�VRPH�RI�WKH�
EDUQDFOHV�ZKLFK�KDYH�DFFXPXODWHG�WKURXJK�WKH�\HDUV��2QH�MXVW�GRHVQ
W�QHHG�DQ�
LQILQLW\�RI�GLIIHUHQW�DSSOLFDWLRQV�RI�WKH�GHILQLWH�LQWHJUDO��7KH�FDOFXOXV�IRU�VHYHUDO�
YDULDEOHV�LV�D� KDUG�QXW��IRU�H[DPSOH��WKH�SURSHU�WUHDWPHQW�RI�6WRNHV
� DQG�
*UHHQ
V�WKHRUHP�UHDOO\�UHTXLUHV�WKH�QRWLRQ�RI�H[WHULRU�IRUPV��,�PXVW�FRQIHVV�
WKDW�ZH�KDYH�QRW�\HW�IRXQG�D�JRRG�ZD\�WR�LQWURGXFH�WKHVH�LGHDV�ZKHUH�WKH\�
EHORQJ�LQ�FDOFXOXV��

7KH�ILQDO�FRXUVH�LQ�RXU�FDOFXOXV�VHTXHQFH�FRYHUV�YDULRXV�WRSLFV�LQ�DGYDQFHG�
FDOFXOXV��,W�VWDUWV�ZLWK�WKH�LGHD�RI�XQLIRUP�FRQYHUJHQFH�IRU�VHULHV��WKLV�LV�WKHQ�
DSSOLHG�WR�HVWDEOLVK�WKH�VWDQGDUG�UHVXOWV�IRU�)RXULHU�VHULHV��7KH� LGHD�RI�VXF��
FHVVLYH�DSSUR[LPDWLRQ�LV�WKHQ�LQWURGXFHG�DQG�XVHG�WR�SURYLGH�H[LVWHQFH�DQG�
FRQWLQXLW\�SURRIV�IRU�GLIIHUHQWLDO�DQG�LQWHJUDO�HTXDWLRQV��7KH�FRXUVH�WHUPLQDWHV�
ZLWK�D�VXUYH\�RI�WKH�PHWKRGV�RI�FRPSOH[�YDULDEOH�WKHRU\�XS�WKURXJK�FRQWRXU�
LQWHJUDWLRQ��OHDYLQJ�WKH�PRUH�VRSKLVWLFDWHG�WUHDWPHQW�RI�WKHVH�WRSLFV�IRU�D�ODWHU�
FRXUVH�RQ�WKH�VXEMHFW��

7KH�IXUWKHU�UHDFKHV�RI�DQDO\VLV�FDQ�QR�ORQJHU�EH�WUHDWHG�LQ�LVRODWLRQ�IURP�
RWKHU�WRSLFV�LQ�0DWKHPDWLFV��SURSHUO\�FRQVWUXHG��WKH\�UHVW�HVVHQWLDOO\�XSRQ�
DOJHEUD�DQG�WRSRORJ\�DQG�LQ�WXUQ�IUXFWLI\�WKHVH�VXEMHFWV��+HQFH�WKH�VWXGHQW�
QH[W�WDNHV�D�VHTXHQFH�RI�WZR�FRXUVHV�LQ�WRSRORJ\��7KH�ILUVW�RI�WKHVH��RQ�SRLQW�VHWV�
DQG�PHWULF�VSDFHV��VWDUWV�ZLWK�WKH�EDVLF�DOJHEUD�RI�VHWV��LQFOXGLQJ�FDUWHVLDQ�
SURGXFWV��DQG�GHYHORSV�WKH�FDUGLQDO�DQG�RUGLQDO�QXPEHUV�DQG�WKH�WHFKQLTXH�RI�
XVLQJ�=RUQ
V�OHPPD�LQ�LWV�YDULRXV�IRUPV��7KHQ�FRPHV�D�VWXG\�RI�PHWULF�VSDFHV��
LQFOXGLQJ�FRPSOHWHQHVV�DQG�FRPSDFWQHVV��WKH�SRZHU�RI�WKH�QRWLRQ�RI�D�PHWULF�
LV�LOOXVWUDWHG�E\�VKRZLQJ�KRZ�XQLIRUP�FRQYHUJHQFH�FDQ�EH�UHDOL]HG�DV� FRQ��
YHUJHQFH�LQ�WKH�PHWULF�RI�VXLWDEOH�IXQFWLRQ�VSDFH��7KLV�WUHDWPHQW�RI�PHWULF�
VSDFHV�SUHVHQWV�WKH�H���WHFKQLTXH�RI�DQDO\VLV�LQ�LWV�SURSHU�VHWWLQJ�DQG�PRWLYDWHV�
WKH�PRUH�JHQHUDO�QRWLRQV�RI�WRSRORJ\��

7KH�ODWWHU�LGHDV�DUH�FRYHUHG�LQ�WKH�VHFRQG�FRXUVH��VWDUWLQJ�ZLWK�WKH�GHILQLWLRQ�
RI�D� WRSRORJLFDO�VSDFH� DQG�FRQWLQXLQJ�WKURXJK�WKH�VWXG\�RI�WKH�VHSDUDWLRQ�
D[LRPV��FRQQHFWLYLW\��DQG�FRPSDFW�VSDFHV��7KH�FRQQHFWLRQ�ZLWK�PHWULF�VSDFHV�
LV�UH�HVWDEOLVKHG�E\�PHDQV�RI�PHWUL]DWLRQ�WKHRUHPV��7KH�SRVVLELOLW\�RI�YDULRXV�
WRSRORJLHV�RQ�IXQFWLRQ�VSDFHV�LV�XVHG�WR�LOOXVWUDWH�WKH�EUHDGWK�DQG�SRZHU�RI�WKH�
JHQHUDO�QRWLRQ�RI�D�WRSRORJLFDO�VSDFH��ZKLOH�WKH�FRPSDFWLILFDWLRQ�WKHRUHPV�LO��
OXPLQDWH�WKH�SURFHVVHV�RI�FRQVWUXFWLQJ�QHZ�VSDFHV�IURP�ROG�RQHV��7KH�FRXUVH�
HQGV�ZLWK�WKH�:HLHUVWUDVV�6WRQH�DSSUR[LPDWLRQ�WKHRUHP�DQG��ZKHQ�SRVVLEOH��
ZLWK�D�EULHI�WUHDWPHQW�RI�IXQGDPHQWDO�JURXSV�DQG�RI�FRYHULQJ�VSDFHV��7KH�ODVW�
WRSLF�LQ�SDUWLFXODU�KDV�JUHDW�PHULW��ZLWK�DSSOLFDWLRQ�RQ�WKH�RQH�KDQG�WR�WRSR��
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ORJLFDO�JURXSV��DQG�RQ�WKH�RWKHU�WR�DOJHEUDLF�WRSRORJ\��ZKHUH�LW�VHUYHV�DV�DQ�
LQWURGXFWLRQ�WR�WKH�PRUH�JHQHUDO�QRWLRQV�RI�ILEUH�EXQGOHV��

2Q�WKLV�EDVLF�DUUD\�RI�WRSRORJLFDO�LQVWUXPHQWV�WKH�VWXGHQW�LV�WKHQ�ZHOO�SUH��
SDUHG�WR�WDNH�XS�WKH�IXUWKHU�HVVHQWLDO�WRSLFV�LQ�DQDO\VLV��D�V\VWHPDWLF�VWXG\�RI�
FRPSOH[�YDULDEOH�WKHRU\��RQH�TXDUWHU��DQG�DQ�H[DPLQDWLRQ�RI�PHDVXUH�WKHRU\�
DQG�/HEHVJXH�DQG�6WLHOWMHV�LQWHJUDOV��RQH�TXDUWHU���7KH�WUDGLWLRQDO�PDWHULDO�RI�
D�FRXUVH�LQ�UHDO�YDULDEOHV�LV�WKXV�VXEGLYLGHG�DQG�GLVSHUVHG�DV� LW�VKRXOG�EH��,W�
DSSHDUV�LQ�SDUW�LQ�WKH�PRUH�JHQHUDO�QRWLRQV�RI�PHWULF�VSDFHV��DQG�LQ�SDUW�LQ�
PRUH�DGYDQFHG�VSHFLDOL]HG�FRXUVHV��

7KLV�WKHQ�LV�WKH�FXUULFXOXP�ZKLFK�P\�FROOHDJXHV�DW�WKH�8QLYHUVLW\�RI�&KLFDJR�
KDYH�ODLG�RXW�WR�FRYHU�PDWKHPDWLFDO�LGHDV�RQ�D�EURDG�IURQW��)RU�WKH�VWXGHQW�
ZKR�DLPV�WR�WHDFK��LW�SURYLGHV�D�VRXQG�NQRZOHGJH�RI�ZKDW�PDWKHPDWLFV�LV�DERXW��
)RU�WKH�VWXGHQW�JRLQJ�IXUWKHU�LQ�0DWKHPDWLFV��LW�SURYLGHV�D�EURDG�EDVH�DQG�
WHFKQLFDO�HTXLSPHQW�IRU�WKH�DWWDFN�RQ�IXUWKHU�LGHDV�IXQFWLRQDO�DQDO\VLV��WRSR��
ORJLFDO�JURXSV��DOJHEUDLF�WRSRORJ\��GLIIHUHQWLDEOH�PDQLIROGV��DOJHEUDLF�JHRPHWU\��
WKH�VWUXFWXUH�RI�ULQJV��/LH�JURXSV��DQG�WKH�UHVW��7KH�EDVLF�UHTXLUHPHQW�RQ�D�VRXQG�
FXUULFXOXP�LV�SUHFLVHO\�WKDW�LW�JLYH�WKH�QHFHVVDU\�EDFNJURXQG�IRU�WKHVH�DQG�RWKHU�
VWXGLHV��DQG�WKHUHE\�H[KLELW�WKH�XQLW\�RI�0DWKHPDWLFV��

,Q�VR�RXWOLQLQJ�WKH�FXUULFXOXP�ZKLFK�KDV�EHHQ�VHW�XS�DW�&KLFDJR��,�GR�QRW�
ZLVK�WR�FODLP�WKDW�LW�LV�SHUIHFW�RU�XQLTXH��,W�KDV�VRPH�JDSV��IRU�H[DPSOH��DQ�LQ��
WURGXFWLRQ�WR�SDUWLDO�GLIIHUHQWLDO�HTXDWLRQV���2WKHU�TXLWH�GLIIHUHQW�RUJDQL]DWLRQV�
RI�PDWHULDO�FRXOG�EH�PDGH��LQGHHG�VRPH�RI�WKHVH�RUJDQL]DWLRQV�FRXOG�EHWWHU�VWUHVV�
WKH�UHODWLRQ�EHWZHHQ�YDULRXV�LGHDV��,�FODLP�WKHQ�QR�SHUIHFWLRQ��,�VXEPLW�UDWKHU�
WKDW�WKLV�LV�EXW�RQH�ILUVW�DSSUR[LPDWLRQ�WR�WKH�SUHVVLQJ�QHHG�IRU�EDVLF�PDWKH��
PDWLFDO�WUDLQLQJ��2QH�PXVW�GHVLJQ�PRGHUQ�DQG�FRKHUHQW�FXUULFXOD��FOHDUHG�RI�WUDGL��
WLRQDO�LPSHGLPHQWD�DQG�SURYLGLQJ�UDSLG�DFFHVV�WR�QHZ�DQG�JHQHUDO�LGHDV��VR�WKDW�
WKH\�FDQ�WKHQ�EH�DSSOLHG�LQ�VSHFLDO�GRPDLQV��,�VXEPLW�WKDW�WKLV�REMHFWLYH�LV�D�
YLWDO�RQH�DQG�XUJH�WKDW�\RX�JR�DQG�GR�EHWWHU��

027,9(6�$1'�75(1'6� ,1�0$7+(0$7,&6
�
+��.��)8/0(5�� *HRUJLD�,QVWLWXWH�RI�7HFKQRORJ\�

���7KH�PDLQ�LGHD�RI�WKLV�SDSHU��7KH�SXUSRVH�RI�WKLV�SDSHU�LV�WR�VHW�IRUWK�WKH�
WKHVLV�WKDW�LQ�EDVLF�GLVFRYHULHV�LQ�VFLHQFH�JHQHUDOO\��DQG�LQ�PDWKHPDWLFV�SDU��
WLFXODUO\��WKH�RUGLQDU\�PRWLYHV�RI�PHQ�GR�QRW�VHHP�WR�RSHUDWH��)RU�H[DPSOH��LI�
ZH�OLVW�DV�RUGLQDU\�PRWLYHV�����WKH�GHVLUH�IRU�SHUVRQDO�SUHVWLJH������WKH�ZLVK�WR�
FUHDWH�VRPHWKLQJ�XVHIXO�WKDW� LV��WKH�XWLOLW\�PRWLYH�DQG� ���� �VWURQJHVW�RI�DOO��


�&RQGHQVHG�IURP�D�SDSHU�SUHVHQWHG�DW�WKH�DQQXDO�PHHWLQJ�RI�WKH�6RXWKHDVWHUQ�6HFWLRQ�RI�WKH�
0DWKHPDWLFDO�$VVRFLDWLRQ�RI�$PHULFD�DW�$ODEDPD�3RO\WHFKQLF�,QVWLWXWH��0DUFK��������������
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