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/GFKCVKPI�VJG�5RCVKCNKV[�QH�%QPƃKEVU
#TOKPC�2KNCX��GFKVQT

&RQÁLFWV� DUH� UHDO� HYHQWV� ORFDWHG� LQ�
VSDFH�� <HW�� WKH\� DUH� DOVR� H[SODQDWLRQV� RI�
FDUHIXOO\� FRQVWUXFWHG�� ¶VHGXFWLYH·� LPDJHV�
RI� GHVWUXFWLRQ� DQG� LWV� FRQVHTXHQFHV�
GLVVHPLQDWHG� E\� SRSXODU� DQG� PDLQVWUHDP�
PHGLD�� UDYLVKHG� ODQGVFDSHV�� UXLQHG�
DUFKLWHFWXUHV�� OLIHOHVV� ERGLHV�� LQYROXQWDU\�
PLJUDWRU\� PRYHPHQWV�� LPSHUPDQHQW�
LQIUDVWUXFWXUHV� DQG� WHPSRUDU\� VHWWOHPHQWV��
7KHVH�W\SHV�RI�LPDJHV�RI�FRQÁLFW�FRQWULEXWH�
LQ� HQDEOLQJ� DQG� MXVWLI\LQJ� JHR�SROLWLFDO�
WUDQVIRUPDWLRQV�WKURXJK�WKH�WUDFLQJ�DQG��UH�
FRQVWUXFWLRQ�RI�ERUGHUV��IXHOOLQJ�LQ�LWV�ZDNH�
D�KRVW�RI�UHODWHG�SRVW�FRQÁLFW�SURFHVVHV�WKDW�
UDQJH� IURP� VRFLR�VSDWLDO� GLVSODFHPHQWV��
UHDO�HVWDWH� GULYHQ� XUEDQ� UHFRQVWUXFWLRQ�
WR� PDVV� WRXULVP�� %XW� ZKHQ� GLVORGJHG�
IURP� WKH� FRQYHQWLRQDO� XQGHUVWDQGLQJV�
DV� SROLWLFR�HFRQRPLF� SURFHVVHV�� RU� DV�
6WDWH�OHG� PLOLWDU\� V\VWHPV� RI� ZDU� DQG�
GHVWUXFWLRQ�� FRQÁLFWV� UHYHDO� GLPHQVLRQV�
WKDW�XQORFN�RWKHU�LQKHUHQW�SRWHQWLDOV�ODWHQW�
LQ� WKHLU� DJHQF\�� ,Q� WKLV� OLJKW�� FRQÁLFW�
SURGXFHV� PRUH� WKDQ� WXUPRLO�� GHVWUXFWLRQ�
DQG� WKH� HUDGLFDWLRQ� RI� �WKH� SRVVLELOLW\�
RI�� OLIH� DQG� LWV� VXSSRUWLQJ� VWUXFWXUHV�� ,W�
JHQHUDWHV� WUDQVLWLRQDO� �DQG� RWKHU�� VSDFHV�
DFURVV�GLIIHUHQW�VFDOHV�DQG�GRPDLQV��IRVWHUV�
WKH� HPHUJHQFH� RI� GLIIHUHQWLDWHG� PDWHULDO�

HFRORJLHV�� DV�ZHOO� DV� RI� WKH�SURGXFWLRQ�RI�
VLWH�VSHFLÀF� PHDQLQJV� LQ� UHODWLRQ� WR� WKHLU�
JOREDO�SRVLWLRQ��7KH�DJHQF\�RI�FRQÁLFW�WKXV�
IXOÀOV� D�PHGLDWLF� UROH� WKURXJK�ZKLFK�� DQG�
E\�ZKLFK��LW�LV�SRVVLEOH�WR�DSSUR[LPDWH�WKH�
VSDWLDOLW\�RI�LWV�H[SUHVVLRQV��LQ�RWKHU�ZRUGV��
LW�DOORZV�XV� WR� UHDG� LWV� ¶V\PSWRPDWRORJ\·��
7KXV�� WKH� PHGLDWLF� ³� DQG� PHGLDWLQJ� ³�
SRWHQWLDOV� DQG� DJHQF\� RI� FRQÁLFW� PD\� EH�
DSSUHKHQGHG� DV� H[SHULPHQWDO�PHWKRGV� IRU�
DQDO\VLV�DQG�V\QWKHVLV��DV�SRWHQW�UHVRXUFHV�
IRU�SHGDJRJ\�DFURVV�GLVFLSOLQHV��DV�WRROV�IRU�
GLVUXSWLYH�GHVLJQ��DV�ZHOO�DV�D�PHDQV�IRU�WKH�
SURGXFWLRQ�RI�WKHRU\��
� ,Q� WKLV� VHQVH�� WKH� HPSKDVLV� RQ�
WKH�PHGLDWLF�DVSHFW�RI�FRQÁLFW�RSHQV�XS�D�
VSDFH�RI�QHJRWLDWLRQ�EHWZHHQ�FRQGLWLRQV�RI�
YLROHQFH�DQG�LQQRYDWLYH�IRUPV�RI�HYHU\GD\�
OLIH��,Q�WKLV��DUWLVWLF�PHGLDWLRQV�DUH�DUJXDEO\�
DV� HIIHFWLYH� LQ� UHVROYLQJ� FRQÁLFWV� DV�
YLROHQFH� LWVHOI�� <HW�� WKH\� GR� VR� E\� RWKHU�
PHDQV� DQG� WKURXJK� GLIIHUHQW� FKDQQHOV��
WKXV�HQDEOLQJ�QHZ�VXEMHFWLYLWLHV�WR�HPHUJH��
DQG� HVWDEOLVKLQJ� QHZ� SRZHU�UHODWLRQV� WKDW�
IRVWHU� RWKHU� IRUPV� RI� SROLWLFDO� VWUXJJOH��
([SRVLQJ� FRQÁLFW� DQG� YLROHQFH� WKURXJK�
DUWLVWLF� DQG� LQWHOOHFWXDO�ZRUN� LV� DQ�HWKLFR�
DHVWKHWLF�HQGHDYRXU�WKDW�VXSSRUWV�DQ�DFWLYLVW�
SUDFWLFH�URRWHG�LQ�DUWLVWLF�DQG�WHFKQRORJLFDO�
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PHGLDWLRQ��7KH� DJHQF\�RI� DUWLVWLF�ZRUN� LQ�
WHUPV�RI�FRQÁLFW�LV�VLWXDWHG�LQ�WKH�FDSDFLW\�
RI� YLVXDOLVLQJ� WKH� FRQÁLFW� DW� KDQG� DQG� LWV�
VSDWLDOLW\��FUHDWLQJ�DZDUHQHVV�RI�LWV�FDXVHV�
DQG� WKH� LPSDFW� RI� LWV� FRQVHTXHQFHV�� %XW�
SHUKDSV� PRUH� LPSRUWDQWO\�� LW� DLGV� LQ� WKH�
FUHDWLRQ� RI� IHUWLOH� JURXQGV� DQG� VSDFHV� RI�
SRVVLELOLW\� IURP� ZKHUH� SURGXFWLYH� IRUPV�
RI� SURWHVW�� FRQWHVWDWLRQ� DQG� FKDQJH�PLJKW�
HPHUJH��DQG� WKXV�� LW� LV�NH\� LQ� WKH�FUHDWLRQ�
RI� DOWHUQDWLYH� DQG�QHZ� UHDOLWLHV��+HUH�� WKH�
UROH� RI� VSDFH� DV� D� UHODWLRQDO� SURGXFW� RI�
VRFLDO� DFWLRQ� DQG� PDWHULDO� WUDQVIRUPDWLRQ�
LV� HTXDOO\� VLJQLÀFDQW�� DV� LW� SURYLGHV� D�
FRPPRQ� JURXQG�� RU� VKDUHG� SUREOHPDWLF��
DFURVV� D� EURDG� UDQJH� RI� GLVFLSOLQDU\�
ÀHOGV� DQG� SUDFWLFHV�� ZKLFK� ZRXOG�
RWKHUZLVH�UHPDLQ�GLVWDQW��7KHVH� LQWHU��DQG�
WUDQVGLVFLSOLQDU\� HQFRXQWHUV� �LQ� JHQHUDO��
EXW�DOVR�LQ�UHODWLRQ�WR�WKH�¶V\PSWRPDWRORJ\·�
RI� FRQÁLFW� PHQWLRQHG� HDUOLHU�� DURXQG� D�
VKDUHG� SUREOHPDWLF� SURGXFH� PRUH� WKDQ�
WKH� H[FKDQJH� RI� NQRZOHGJH� DQG� FULWLFDO�
WKRXJKW��7RJHWKHU��WKH\�KROG�WKH�SRWHQWLDO�WR�
IRUP�WKH�FRQWRXUV�RI�D�FULWLFDO�FDUWRJUDSK\�
RI�WKH�VSDWLDOLW\�RI�FRQÁLFWV��
� ,W� LV� DORQJ� WKHVH� OLQHV� WKDW� WKH�
%RUGHUV� 	� 7HUULWRULHV� UHVHDUFK� JURXS�� LQ�
FROODERUDWLRQ�ZLWK�WKH�$UFKLWHFWXUH�7KHRU\�
JURXS� RI� WKH� )DFXOW\� RI� $UFKLWHFWXUH�
RI� WKH� 78� 'HOIW�� DQG� WKH� 'HSDUWPHQW�
RI� /DQGVFDSH� $UFKLWHFWXUH� RI� 6KHIÀHOG�
8QLYHUVLW\�� � RUJDQLVHG� WKH� LQWHUQDWLRQDO�
FRQIHUHQFH� ¶0HGLDWLQJ� WKH� 6SDWLDOLW\� RI�
&RQÁLFWV·� KHOG� LQ� 1RYHPEHU� ������ ,Q�
UHVSRQVH� WR� WKH� FRQFHSWXDO� IUDPHZRUN��
WKH� FRQIHUHQFH� RUJDQLVHUV� UHFHLYHG� DQ�
LPSUHVVLYH� DPRXQW� RI� GLYHUVH� UHDFWLRQV�
DQG�WKHPDWLF�SURSRVDOV�WKDW�DWWHVWHG�WR�WKH�
IDU�UHDFKLQJ� LQWHUHVW� DQG� UHOHYDQFH� RI� WKH�
SUREOéPDWLTXH�RI�WKH�VSDWLDOLW\�RI�FRQÁLFWV��
*LYHQ� WKDW� WKH� FRQIHUHQFH� IRFXVHG� RQ�
PHGLD�� WKH� RUJDQLVHUV� GHFLGHG� WR� � PRYH�
EH\RQG�WKH�FRQYHQWLRQDO�VWDQGDUG�RI�SDSHU�
SUHVHQWDWLRQV� DW� FRQIHUHQFHV�� DQG� RIIHUHG�
D�ZLGH�UDQJH�RI�RWKHU�YHQXHV�LQ�ZKLFK�WKH�
PHGLDWLRQ� RI� FRQÁLFWV� FRXOG� EH� DGGUHVVHG�
DQG� H[SUHVVHG� LQ� RWKHU� PRGDOLWLHV�� )URP�
WKH� VXEPLWWHG� SURSRVDOV�� WKH� RUJDQLVHUV�

VHOHFWHG�D�VHULHV�RI�DEVWUDFWV�DQG�RWKHU�IRUPV�
RI� FRQWULEXWLRQV� LQ� GLIIHUHQW� PHGLD� WKDW�
DGGUHVVHG� WKH� FRQFHUQV� RI� WKH� FRQIHUHQFH�
WKHPDWLF��QDPHO\�WKH�UHODWLRQVKLSV�EHWZHHQ�
VSDWLDOLW\�� PHGLDWLRQ� DQG� FRQÁLFW�� DQG�
LWV� WZR� PDLQ� OLQHV�� VSDFHV� RI� FRQÁLFW� �DV�
WUDQVLWLRQDO�VSDFHV�RI�PDWHULDO� LQWHUDFWLRQV�
EHWZHHQ� YLROHQFH� DQG� HYHU\GD\� OLIH��� DQG�
VSDFHV� RI� PHPRU\� �DV� WUDQVIRUPDWLYH�
VSDFHV�RI�YLROHQFH���
� ,Q� WKLV� ZD\�� WKH� FRQIHUHQFH�
SURJUDP� RUJDQLVHG� D� VHULHV� RI� HYHQWV� DQG�
HLJKW� SDSHU� SUHVHQWDWLRQ� VHVVLRQV� LQ� WKH�
)DFXOW\� RI�$UFKLWHFWXUH�� DV� ZHOO� DV� LQ� WKH�
FHQWUH�RI�'HOIW��'XULQJ�WKUHH�LQWHQVLYH�GD\V�
WKH�FRQIHUHQFH�SDUWLFLSDQWV�SUHVHQWHG�D�ULFK�
YDULHW\� RI� DGYDQFHG� UHVHDUFK� SDSHUV� WKDW�
DGGUHVVHG� WKH� WKHPDWLF� RI� WKH� FRQIHUHQFH�
IURP�VXUSULVLQJO\�GLYHUVH�DQG�IUHVK�DQJOHV��
7KHVH� ZHUH� HQULFKHG� DQG� FRPSOHPHQWHG�
ZLWK� SUHVHQWDWLRQV� LQ� RWKHU� PRGDOLWLHV� RI�
PHGLD� DQG� PHGLDWLF� WRROV�� UDQJLQJ� IURP�
HOHFWURQLF� ZDYHV�� VRXQG�� SKRWRJUDSK\�
WR� LQVWDOODWLRQV� DQG� ÀOP�� DV� ZHOO� RWKHU�
H[SHULPHQWDO� DUWLVWLF� DSSURDFKHV� WR� WKH�
WKHPDWLF� RI� VSDFH�� PHGLD� DQG� FRQÁLFW��
7KH�FRQIHUHQFH�SURJUDP�LQFOXGHG�NH\QRWH�
OHFWXUHV� DQG� SDSHU� SUHVHQWDWLRQV�� URXQG�
WDEOH� GLVFXVVLRQV�� WZR� SDUDOOHO� ZRUNVKRS�
VHVVLRQV� RQ� SKRWRJUDPPHWU\� �OHG� E\�
$ULHO� &DLQH� RI� )RUHQVLF� $UFKLWHFWXUH��
DQG� �'� VHPDQWLF� GDWD� PRGHOOLQJ� �OHG�
E\� 3DROD� 5RQ]LQR� DQG� 1LFROD� $PLFR� RI�
$5,$'1(SOXV� 3URMHFW��� D� FURVV�PHGLD�
H[KLELWLRQ� ZLWK� FRQWULEXWLRQV� E\� VHYHUDO�
DUWLVWV��DQG�WKH�ÀOP�VFUHHQLQJ�VHVVLRQ�¶7KH�
7HPSHUDWXUH�RI�WKH�:DU·��FXUDWHG�E\�,ORQD�
-XUNRQ\Wé���
� 7KH� FRQIHUHQFH� RSHQHG� ZLWK� D�
ZHOFRPLQJ�DQG�LQWURGXFWRU\�QRWH�E\�0DUF�
6FKRRQGHUEHHN�RQ�EHKDOI�RI�WKH�FRQIHUHQFH�
RUJDQLVHUV� DQG� WKH� %RUGHUV� 	� 7HUULWRULHV�
UHVHDUFK� JURXS�� ,Q� OLQH� ZLWK� WKH� LQLWLDO�
FRQVLGHUDWLRQV�OHDGLQJ�XS�WR�WKH�FRQIHUHQFH�
DV� RXWOLQHG� DERYH� WKH� LQWURGXFWRU\� QRWH�
VWDUWHG� ZLWK� D� SURYRFDWLYH� DSSUHFLDWLRQ�
IRU� WKH� DJHQF\� RI� GLVDJUHHPHQW� DQG�
FRQÁLFW�LQ�DUFKLWHFWXUH��XVLQJ�UHIHUHQFHV�WR�
0DULQHWWL·V� )XWXULVW�0DQLIHVWR� DQG� &223�
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+LPPHOEODX���$UJXLQJ� WKDW� DUFKLWHFWXUH� LV�
WKH� GLVFRXUVH� RI� VSDWLDO� GHPDUFDWLRQ�� DQG�
WKDW�FRQÁLFW�GHDOV�ZLWK�³�RU�HPHUJHV�IURP�
³� WHUULWRULDO� GLVDJUHHPHQW�� WKH� PHGLDWHG�
UHVSRQVH� WR� FRQÁLFW� WKURXJK� PDWHULDO�
PHDQV�LV�SUHFLVHO\�ZKDW�UHODWHV�DUFKLWHFWXUH�
WR� RWKHU� DUWLVWLF� GLVFLSOLQHV�� 7KH� DUWLVWLF�
LQWHUQDOLVDWLRQ� RI� GLV�DJUHHPHQW�� ORFDWHG�
ZLWKLQ� D� PHGLXP� DQG� WKURXJK� WKH� XVH� RI�
PDWHULDO� PHDQV�� LW� ZDV� VXJJHVWHG�� FRXOG�
WKXV�SRWHQWLDOO\�EH�OLQNHG�WR�WKH�GLVWLQFWLRQ�
EHWZHHQ� PRGHV� RI� HQDJHPHQW�� PRGHV�
RI� RSHUDWLRQ� DQG� PRGHV� RI� DJHQF\� LQ� DOO�
WKH� FRQIHUHQFH·V� FRQWULEXWLRQV�� $IWHU� WKH�
RSHQLQJ�RI� WKH�FRQIHUHQFH�� WKH�%RUGHUV�	�
7HUULWRULHV� UHVHDUFK� JURXS� WKHQ� SUHVHQWHG�
WZR� RQJRLQJ� 3K'� UHVHDUFK� SURMHFWV� LQ� D�
SXEOLF� SHHU�UHYLHZ� VHVVLRQ�� *UD]LD� 7RQD�
DQG� 1DPD·D� 4XGDK� SUHVHQWHG� WKHLU� ÀUVW�
\HDU�UHVHDUFK�SURJUHVV��7KLV�3K'�UHVHDUFK�
VHVVLRQ�ZDV�PRGHUDWHG�E\�$QGUHM�5DGPDQ��
DQG�VXSSRUWHG�E\�&DUHQ�.DSODQ�DQG�$GDP�
5DPDGDQ�DV�JXHVW�SHHU�UHYLHZHUV��
� 6LPXOWDQHRXVO\�� WKH� FRQIHUHQFH�
SURJUDP� RIIHUHG� WZR� WKUHH�GD\� ZRUNVKRS�
SURJUDPV� RQ� LQQRYDWLYH� PHGLDWLF� WRROV�
DSSOLHG� LQ� FXWWLQJ�HGJH� DUFKLWHFWXUDO�
LQYHVWLJDWLRQV�� 7KH� 3KRWRJUDPPHWU\�
ZRUNVKRS�OHG�E\�$ULDO�&DLQH�IURP�)RUHQVLF�
$UFKLWHFWXUH� UHVHDUFK� DJHQF\� IRFXVHG� RQ�
PHWKRGV�RI�SKRWRJUDSK\�DQG�FRPSXWDWLRQDO�
SURFHVVHV� IRU� WKUHH�GLPHQVLRQDO� VFDQQLQJ��
'XULQJ� WKH� WKUHH� GD\V� RI� WKH� ZRUNVKRS�
SDUWLFLSDQWV� ZRUNHG� LQ� WKH� FDPSXV� RI� WKH�
78�'HOIW�� DQG� DLGHG�ZLWK� VLPSOH� FDPHUDV�
H[HUFLVHG� SKRWRJUDPPHWU\� PHWKRGV� IURP�
D�YDULHW\�RI�VFDOHV�� IURP�D�VPDOO�REMHFW� WR�
HQWLUH�HQYLURQPHQWV�FRPSULVHG�RI�PXOWLSOH�
VFDQV�� ,Q� DGGLWLRQ� WR� XQGHUVWDQGLQJ�
WKHVH� VSHFLÀF� WRROV�� SDUWLFLSDQWV� OHDUQHG�
IURP� H[LVWLQJ� H[DPSOHV�� LQYHVWLJDWLQJ�
KRZ� PHWKRGV� RI� SKRWRJUDPPHWU\� LQ�
FRPELQDWLRQ�ZLWK�UHVHDUFK�PD\�KDYH�FLYLF�
DSSOLFDWLRQV�DQG� LPSOLFDWLRQV��)XUWKHU�� WKH�
ZRUNVKRS� LQYHVWLJDWHG� WKH�ZD\V� LQ�ZKLFK�
WKLV� VSHFLÀF� PRGH� RI� UHFRUGLQJ� PD\� EH�
PRELOLVHG� ZLWKLQ� ZLGHU� FRQVWHOODWLRQV� RI�
DHVWKHWLF�DQG�SROLWLFDO�SURGXFWLRQ�
� 7KH� VHFRQG� ZRUNVKRS� RQ� �'�

6HPDQWLF� 'DWD� 0RGHOOLQJ� GHDOW� ZLWK� WKH�
EDVLFV� RI� GHYHORSLQJ� D� VHPDQWLF� PRGHO�
IRU� ODUJH� GDWDEDVHV� XVLQJ� &,'2&�&50�
RQWRORJ\�DV�D�WRRO�IRU�GDWD�V\VWHPDWLVDWLRQ��
GHVFULSWLRQ� RI� IXQGDPHQWDO� FRQFHSWV�
DQG� WKHLU� UHODWLRQVKLSV�� DQG� FUHDWLQJ�
QHZ� NQRZOHGJH� LQ� WKH� DUHD� RI� FXOWXUDO�
KHULWDJH�� ,Q� SDUWLFXODU�� WKH� ZRUNVKRS�
IRFXVHG� RQ� WKH� SRWHQWLDOLW\� RI� VHPDQWLF�
GDWD� PRGHOOLQJ� LQ� DGGUHVVLQJ� LVVXHV�
UHODWHG� WR� WKH� YLUWXDO� UHFRQVWUXFWLRQ� RI�
GDPDJHG� DUFKLWHFWXUDO� KHULWDJH�� 7KH�
ZRUNVKRS�ZDV�FDUULHG�RXW�XQGHU�WKH�0DULH�
6NãRGRZVND�&XULH� ,QGLYLGXDO� )HOORZVKLS�
>3URMHFW� Transurbicide�� ,'� ������@�� OHG�
E\� $OHNVDQGDU� 6WDQLĀLþ�� ZKRVH� JRDO� LV�
WR� GHYHORS� QHZ� UHVHDUFK� SURWRFROV� IRU�
PDQDJHPHQW� DQG� LQWHUSUHWDWLRQ� RI� WKH� ELJ�
FROOHFWLRQV� RI� DUFKLWHFWXUDO� GRFXPHQWV�
UHODWHG� WR� UHFRQVWUXFWLRQ�RI�%HOJUDGH�DIWHU�
WKH������1$72�ERPELQJ��
� 2Q� WKH� HYHQLQJ� RI� WKH� ÀUVW�
FRQIHUHQFH�GD\�NH\QRWH�3URI��&DUHQ�.DSODQ�
SUHVHQWHG� DQ� LQWHU�VFDOH� VSDWLDO� DQDO\VLV�
RI� FRQÁLFW�� DV� ZHOO� DV� D� VHULHV� RI� FULWLFDO�
UHÁHFWLRQV� RI� WKH� YLVXDOLVDWLRQ� SRZHU� RI�
WHFKQRORJLFDO� GHYLFHV� XVHG� LQ� FRQÁLFW� ³�
GURQHV� LQ� SDUWLFXODU� ³� UHO\LQJ� RQ� PHGLD�
VWXGLHV� DQG� IHPLQLVW� WKHRU\� DV� D� PHDQV�
WR� GLVFXVV� WKH� LPSDFW� RI� SRSXODU� PHGLD�
LPDJH� RQ� OLIH� LQ� DFWXDO� FRQÁLFW� ]RQHV��
.DSODQ�H[DPLQHG�D�YDULHW\�RI�HYHU\GD\�DQG�
GRPHVWLF� DSSOLFDWLRQ� RI� GURQHV� �DV� ¶WR\V·�
DQG�KREE\�PDFKLQHV��EXW�DOVR�DV�SRZHUIXO�
PLOLWDU\�DXWRPDWHG�GURQH�WHFKQRORJ\�DV�WKH�
XOWLPDWH� ZDU� ZHDSRQV� LQ� WUDQV�WHUULWRULDO�
ZDU� ]RQHV�� DQG� WKH� UHODWHG� SURFHVVHV�
RI� LPDJH�PDNLQJ�� )ROORZLQJ� .DSODQ·V�
NH\QRWH�� WKH� VSHFLDO� ÀOP�VFUHHQLQJ�
SURJUDP� ¶7KH� 7HPSHUDWXUH� RI� WKH� :DU·�
FXUDWHG� E\� ,ORQD� -XUNRQ\Wp�ZDV� SUHVHQWHG�
LQ� )LOPKXLV� /XPHQ�� ORFDWHG� LQ� GRZQWRZQ�
'HOIW�� 7KH� VFUHHQLQJ� LQFOXGHG� WKH� VKRUW�
ÀOPV� ¶6XQVWRQH·� ����PLQ��E\�)LOLSD�&HVDU�
DQG� /RXLV� +HQGHUVRQ�� ¶6LUHQRPHOLD· ����
PLQ� E\�(PLOLMD�ä�NDUQXO\Wē���DQG�¶,URRMULOLN· 
����PLQ��E\�-XOLDQ�&KDUULq�UH�
� 7KH� VHFRQG� FRQIHUHQFH�
GD\� LQFOXGHG� IRXU� VHVVLRQV� RI� SDSHU�
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SUHVHQWDWLRQV� RUJDQLVHG� DFFRUGLQJ� WR� WKH�
WZR� WKHPDWLF� OLQHV�� VSDFHV� RI� FRQÁLFW��
DQG� VSDFHV� RI� PHPRU\�� 7KH� ÀUVW� WZR�
VHVVLRQV� SUHVHQWHG� UHVHDUFK� ZRUN� IURP�
WKH� SHUVSHFWLYH� RI� WKH� SROLWLFDO� DJHQF\� RI�
LPDJHV�� ¶6SDFHV�RI�&RQÁLFW��7KH�3ROLWLFDO�
$JHQF\� RI� 3KRWRJUDSK\·� �6HVVLRQ� ����
DQG� ¶6SDFHV� RI� &RQÁLFW�� 0RYLQJ� ,PDJH·�
�6HVVLRQ� ���� ,Q� 6HVVLRQ� �� �¶3KRWRJUDSK\·��
-HIIUH\� .UXWK� SUHVHQWHG� DQ� LQYHVWLJDWLRQ�
RI� WKH� W\SRORJ\� RI� FKXUFK�DUFKLWHFWXUH�
LQ� UXUDO�/RXLVLDQD��86$� LQ� UHODWLRQ� WR� WKH�
PHGLDWLQJ� UROH� RI� SKRWRJUDSK\� EHWZHHQ�
VSDWLDO�DQG�UDFLDO�LVVXHV��&KULVWRSKHU�&KHQ�
DGGUHVVHG�WKH�SUREOHPDWLF�UROH�RI�QHZV�DQG�
MRXUQDOLVWLF�SKRWRJUDSK\�LQ�WKH�HURVLRQ�DQG�
HUDGLFDWLRQ� RI� DXWRFKWKRQRXV� WUDGLWLRQV� RI�
WKH�8\JKXU�FXOWXUH� OHG�E\�&KLQHVH�PHGLD��
UHVXOWLQJ� LQ� WKH� IRONORULVDWLRQ� DQG� ¶UH�
ZULWLQJ·�RI�8\JKXU�KLVWRU\��(PLQH�*|UJ�O�
SUHVHQWHG� WKH� SKRWRJUDSKLF� ZRUN� RI� $UD�
G�OHU�DQG� WKH�GHSLFWLRQ�RI� ,VWDQEXO� LQ� WKH�
����V�DQG�����V��DUJXLQJ� WKDW� WKH�FDPHUD�
H\H�RI�WKH�SKRWRJUDSKHU�SOD\V�DQ�LPSRUWDQW�
UROH�LQ�WKH�UHIRUPDWLRQ�RI�WKH�¶HYHQW�VSDFH·�
RI�SXEOLF�VSDFH��
� ,Q� 6HVVLRQ� �� �¶0RYLQJ� ,PDJH·��
WKH� FRQWULEXWLRQV� IRFXVHG� RQ� WKH� GLIIHUHQW�
DJHQFLHV� RI� WKH� PRYLQJ� LPDJH�� .DWDULQD�
$QāHONRYLþ� LQYHVWLJDWHG� WKH� LQWHUSOD\�
EHWZHHQ� WKH�PDNLQJ�RI� WKH�PRYLQJ� LPDJH�
DQG� VSDFH� LWVHOI� WKURXJK� DQ� DQDO\VLV�
RI� *RUGRQ� 0DWWD�&ODUN·V� LQWHUYHQWLRQ�
¶6SOLWWLQJ·� �������� 1RD� 5RHL� SUHVHQWDWLRQ�
IRFXVHG�RQ�ÀOPLF�QDUUDWLYH�DV�DQ�H[SRVXUH�
WR� WKH� PLOLWDU\� IDQWDVLHV� DQG� VWUDWHJLHV�
H[SRVHG� LQ� WKH� FRQVWUXFWLRQ� RI� DQ� DFWXDO�
PLOLWDU\� WUDLQLQJ� FDPS� EDVHG� RQ� D� ����
VLPXODWLRQ� RI� D� 3DOHVWLQLDQ� YLOODJH��
$LNDWHULQL� $QWRQRSRXORX� DQDO\VHG� WKH�
VSDFH� RI� FRQÁLFW� LQ� <RX7XEH� YLGHRV��
LQYHVWLJDWLQJ�KRZ�WKH�VWDJLQJ�DQG�UH�VWDJLQJ�
RI� WKUHH� GLIIHUHQW� SURFHVVLRQV� RI� IDU�ULJKW�
JURXSV� DUH� PRELOL]HG� DJDLQVW� LPPLJUDQWV�
LQ�WKH�SXEOLF�VSDFHV�RI�$JLRV�3DQWHOHLPRQ�
QHLJKERXUKRRG�LQ�$WKHQV�
� 7KH� WKLUG� DQG� IRXUWK� VHVVLRQV�
GXULQJ� WKH� DIWHUQRRQ� SURJUDP� IRFXVHG�
RQ� D� VHULHV� RI� SUDFWLFHV� WKDW� FUHDWH� WKH�

PHPRU\� ³� RU� FRQYHUVHO\� ³� WKH� QRQ�
PHPRU\� RI� FRQÁLFW�� ¶6SDFHV� RI�0HPRU\��
&ULWLFDO� &DUWRJUDSKLHV·� �6HVVLRQ� ��� DQG�
¶6SDFHV� RI� 0HPRU\�� 0HGLD� 7UDFHV� DQG�
WKH�1RQ�PHPRULDO·��6HVVLRQ�����,Q�6HVVLRQ�
�� �¶&ULWLFDO� &DUWRJUDSKLHV·�� WKH� SDSHU�
DGGUHVVHG� WKH� IRUPV� DQG� FRQVHTXHQFHV�
RI� WUDGLWLRQDO� GLJLWDO� PDSSLQJV� DQG� WKHLU�
LQWHUVHFWLRQV� LQ� PHGLDWLF� HQYLURQPHQWV��
LQFOXGLQJ� YLUWXDO� UHDOLW\� HQYLURQPHQWV��
/LDW� 6DYLQ�%HQ�6KRVKDQ� DQG�6LJDO�%DUQLU�
VKRZHG�WKH�KLVWRULFDO�DQG�FXOWXUDO�YDOXH�RI�
WKH�3DOHVWLQLDQ�YLOODJH�/LIWD�GDWLQJ�IURP�WKH�
VL[WHHQWK� FHQWXU\�� GLVFXVVLQJ� WKH� ZD\V� LQ�
ZKLFK�LPDJHV�DQG�PDSSLQJ�FDQ�GLVUXSW�WKH�
DFWLYLWLHV�RI�WKH�,VUDHOL�PLOLWDU\�DQG�VHWWOHUV·�
RFFXSDWLRQ�� FRXQWHULQJ� GHVWUXFWLRQ� DQG�
UHFHQW� UHDO� HVWDWH� GHYHORSPHQWV� SURGXFHG�
E\� WKH� FRORQLDO� VSDWLDO� VWUDWHJ\� RI� WKH�
VWDWH� RI� ,VUDHO�� 6LREKDQ� %DUU\� H[SORUHG�
KRZ� VSDWLDOLW\� DQG� PHPRU\� FRQVWUXFW�
D� SHUVRQDO� H[SHULHQFH� UHÁHFWLYH� RI� WKH�
WLPH�RI� FRQÁLFW� IURP�D� KLVWRULFDO� GLVWDQFH�
E\� SUHVHQWLQJ� D� VFXOSWXUDO� GHVLJQ� VWXGLR�
LQWHUYHQWLRQ� H[KLELWHG� LQ� WKH� ¶6DQFWXDU\�
IURP� WKH�7UHQFKHV·� H[KLELWLRQ� DW�'XQKDP�
0DVVH\� LQ� &KHVKLUH�� 8.�� 1HOD� 0LOLþ�
GHDOW� ZLWK� VR�FDOOHG� ¶UDGLFDO� DUWHIDFWV·�
³� D� FRPSLODWLRQ� RI� DSSDUHQWO\� UDQGRP�
DUWHIDFWV�DQG�PHPRUDELOLD�IRXQG�DW�VSHFLÀF�
KRPHV�� DV�ZHOO� DV� LPDJHV� DQG� LQWHUYLHZV��
LQYHVWLJDWLQJ� WKHLU� UROH� LQ� WKH� QDUUDWLYH�
XQIROGLQJ� RI� WKH� 6HUELDQ� XSULVLQJV� DQG�
WKH� DWWHPSW� WR� RYHUWKURZ� 0LORåHYLþ·V�
GLFWDWRUVKLS�LQ����������
� 6HVVLRQ� �� �¶0HGLD� 7UDFHV� DQG�
WKH� 1RQ�PHPRULDO·�� ORRNHG� LQWR� WKH�
FRPSOH[�UHSUHVHQWDWLRQV�RI�FRQÁLFW�DQG�WKH�
¶UHPHPEHULQJ·�SURFHVVHV��IURP�WKH�DQDO\VLV�
DQG�FROOHFWLRQ�RI�LPDJHV�RI�FRQÁLFWV��WR�WKH�
XVH� RI� WKHVH� LPDJHV� LQ� WKH� JHQHUDWLRQ� RI�
GLJLWDO� HQYLURQPHQWV� RI�PHPRU\�� SK\VLFDO�
VFXOSWXUHV�� SHUIRUPDWLYH� UHSUHVHQWDWLRQV��
DQG� VR� RQ�� $KPDG� %H\GRXQ� VKRZHG� WKH�
SURGXFWLRQ�RI�FRPSOH[�GLJLWDO�HQYLURQPHQWV�
IURP� WKH� H[SHULHQFHV� DQG� QDUUDWLYHV� RI�
GHWDLQHHV� LQ� .KLDP� 'HWHQWLRQ� &HQWUH�
�.'&��� D� PLOLWDU\� FDPS� DQG� SULVRQ� WKDW�
ZDV�HVWDEOLVKHG�E\�WKH�,VUDHOL�$UP\�GXULQJ�
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WKH� RFFXSDWLRQ� RI� 6RXWK� /HEDQRQ� IURP�
����� WR� ������ (FHP� 6DULFD\LU� H[DPLQHG�
WKUHH� DUWZRUNV� VWUDWHJLFDOO\� SODFHG� RQ�
WKH� 7XUNLVK� WHUULWRU\� DORQJ� LWV� ERUGHUV��
DUJXLQJ�WKDW�LQ�GLIIHUHQW�GHJUHHV�WKHVH�DUW�
ZRUNV�HQJDJH�ZLWK�WKH�OHJDF\�RI�$UPHQLDQ�
FXOWXUDO�KHULWDJH�LQ�UHODWLRQ�WR�PHPRU\�DQG�
FRPPHPRUDWLRQ�� )D\H� 0XOOHQ� SUHVHQWHG�
KHU�SHUIRUPDWLYH�OHFWXUH�UHPRWHO\�PHGLDWHG�
YLD�6N\SH��,Q�LW��VKH�FUDIWIXOO\�HQWDQJOHG�DQG�
GLVHQWDQJOHG� QRWLRQV� RI� REMHFW�� PHWDSKRU�
DQG�YLROHQFH�XVLQJ�WKH�WURSH�RI�WKH�¶ZDOO·�DV�
D�/HLWPRWLI�
� 7KH� DIWHUQRRQ� VHVVLRQV� ZHUH�
FRQFOXGHG� ZLWK� WKH� NH\QRWH� 3HOLQ� 7DQ��
ZKR� GLVFXVVHG� D� VHULHV� RI� WUDQVYHUVDO�
PHWKRGRORJLHV� DQG� QDUUDWLYHV� RI�
GHFRORQLVLQJ� SUDFWLFHV� WKURXJK� ÀHOG�
UHVHDUFK� DQG� FDVH� VWXGLHV� LQ� VRXWKHDVWHUQ�
7XUNH\��ZKLOH�HODERUDWLQJ�RQ�.DUHQ�%DUDG·V�
FRQFHSW� RI� ¶LQWUD�DFWLRQ·�� DQG� .DWKU\Q�
<XVRII·V� DSSURDFK� WR� FRORQLDOLVP� DQG� WKH�
$QWKURSRFHQH�
� 7KH� HYHQLQJ� SURJUDP� ZDV�
GHGLFDWHG�WR�WKH�RSHQLQJ�RI�WKH�FRQIHUHQFH�
H[KLELWLRQ� LQ� WKH� )DFXOW\� RI�$UFKLWHFWXUH��
ZKLFK� LQFOXGHG� D� VHULHV� RI� LQVWDOODWLRQV��
SKRWRJUDSKLF� PDWHULDO�� YLGHR� DQG� RWKHU�
IRUPV� RI� PHGLD� WKDW� KLJKOLJKWHG� WKH�
PXOWLGLPHQVLRQDO� DQG� WUDQVGLVFLSOLQDU\�
FKDUDFWHU� LQKHUHQW� LQ� WKH� VSDWLDOLW\� RI�
FRQÁLFWV���$ORQJ�WKH�VHFRQG�ÁRRU�FRUULGRU��
&/8,��&HQWUH�IRU�/DQG�8VH�,QWHUSUHWDWLRQ��
EDVHG� LQ� /RV� $QJHOHV�� 86$�� FRQWULEXWHG�
ZLWK� WKH�SURMHFW� ¶2Q�7DUJHWV��'URSSLQJ� LQ�
RQ�$PHULFDQ�%RPELQJ�5DQJHV·��7KH�&/8,�
H[KLELWLRQ� LQFOXGHG� D� VHULHV� RI� IRXUWHHQ�
SKRWRJUDSKV� H[SRVLQJ� DQ� LQYHQWRU\� RI�
WUDLQLQJ� UDQJHV� DURXQG� WKH� 86�� ZKLFK�
RIIHUHG�WKH�RSSRUWXQLW\�RI�UHÁHFWLRQ�RQ�WKH�
DFW�RI�¶ORRNLQJ·�DQG�ZD\V�RI�VHHLQJ��1LFROáV�
.LVLF� $JXLUUH� SUHVHQWHG� KLV� ¶6SHDNHU�
7RZHU·�� DQ� LQJHQLRXV� VRQLF� GHYLFH� WKDW�
VWDQGV� LQ� DV� DQ� LQVWUXPHQW�RI�SURWHVW��7KH�
¶6SHDNHU�7RZHU·�FODLPV�VRQLF�VSDFH�IURP�D�
SXEOLF�SHUVSHFWLYH��7KH�GHYLFH�LV�GHVLJQHG�
WR�HIIHFW�D�YLVXDO��VRQLF�DQG�SV\FKRORJLFDO�
LPSDFW� WKURXJKRXW� SXEOLF� VSDFH�� 2PDU�
0LVPDU�SUHVHQWHG�KLV�ZRUN�¶,�ZLOO�QRW�ÀQG�

WKLV�LPDJH�EHDXWLIXO·�WR�EULQJ�DZDUHQHVV�RI�
WKH�DHVWKHWLFV�RI�WKH�FORXGV�DIWHU�WKH�,VUDHOL�
ERPELQJ�RI�*D]D��+LV�SLHFH�LQWHUYHQHV�RQ�
WKH�LPDJH�VFULSW�FRGH�E\�LQVHUWLQJ�WKH�QDPHV�
RI�YLFWLPV�� WKXV� DOWHULQJ� WKH�EHDXW\�RI� WKH�
LPDJHV�RI�YLROHQFH�DQG�SUHVHQWLQJ�WKHP�DV�
WKH�HYHQW�RI�WKH�JOLWFK�DQG�PHGLDWLF�PLVWDNH��
)D\H� 0XOOHQ·V� ����µ� YLGHR� DUW�ZRUN�
¶$$6$0,6$*·� VWDUWV� ZLWK� D� PHGLWDWLRQ�
RQ� WKH� ZDOO� FKDUDFWHUL]HG� E\� D� VXVWDLQHG�
LQWHUHVW� LQ� IDLOXUH�� ERG\�� PDWHULDOLW\� LQ�
ZKLFK� KHU� VWXGLR� SUDFWLFH� DFNQRZOHGJHV�
ZHLJKW�DV�LW�EHDUV�DV�PXFK�ZKDW�LV�SK\VLFDO�
DV�ZKDW�LV�LPPDWHULDO��$W�WKH�HQG�LW�DUULYHV�DW�
VLOHQFH�DQG�HQFRXUDJHV�WKH�DUWLVWLF�FUHDWLRQ�
RI� D� VSDFH� RI� UHVLVWDQFH�� (OL\DKX� .HOOHU�
DQG�(\WDQ�0DQQ·V�95�LQVWDOODWLRQ�¶'LJLWDO�
$UFKDHRORJ\� �� 9LUWXDO� 1DUUDWLYHV·� VWXGLHV�
DQG� UHSUHVHQW� WKH� FRQWHVWHG� KLVWRU\� RI� WKH�
3DOHVWLQLDQ�YLOODJH�RI�/LIWD�XVLQJ�DGYDQFHG�
VLPXODWLRQ� WHFKQLTXHV�� �'� VFDQQLQJ�� DQG�
UHDO�WLPH�UHQGHULQJ��.DWDULQD�$QāHONRYLþ·V�
SLHFH�¶7KH�*HQHUDOåWDE�%XLOGLQJ�DV�,PDJH��
$� KLVWRU\� GHFRPSRVHG·� IRFXVHV� RQ� WKH�
UHSUHVHQWDWLRQ� RI� WLPH� LQ� WKH� FDVH� RI� WKH�
GDPDJHG�*HQHUDOå�WDE�EXLOGLQJ��WKH�6HUELDQ�
0LOLWDU\� +4� LQ� %HOJUDGH�� ERPEHG� LQ� WKH�
LQWHUQDWLRQDO� PLOLWDU\� LQWHUYHQWLRQ� OHG� E\�
1$72� DJDLQVW� WKH� )HGHUDO� 5HSXEOLF� RI�
<XJRVODYLD�LQ�������.DWDULQD·V�ZRUN�VKRZV�
WKH�ÀOPLF�DWPRVSKHUH�RI�WKH�EXLOGLQJ�WKDW�LV�
SHUFHLYHG�DV�¶WKH�PRQXPHQW·�WR�FRQÁLFWXDO�
KLVWRULHV� ZLWK� SDUDOOHO� QDUUDWLYHV�� RQH�
DERXW� WKH� ÀQDO� GLVVROXWLRQ� RI� ZKDW� ZDV�
OHIW� RI�6RFLDOLVW�<XJRVODYLD�� DQG� WKH� RWKHU�
DERXW� WKH� 1$72� ¶DJJUHVVLRQ·� DJDLQVW� WKH�
QRWRULRXV�UHJLPH�RI�6ORERGDQ�0LORåHYLþ�
� 7KH� WKLUG� DQG� ODVW� GD\� RI� WKH�
FRQIHUHQFH�LQFOXGHG�IRXU�VHVVLRQV�RI�SDSHU�
SUHVHQWDWLRQV� RUJDQLVHG� DJDLQ� XQGHU� WKH�
FRQIHUHQFH� WKHPHV�� VSDFHV� RI� FRQÁLFW� DQG�
VSDFHV� RI�PHPRU\��7KH� ÀUVW� WZR� VHVVLRQV�
GHOYHG� LQWR� WKH� QRWLRQV� RI� FRQÁLFW� IURP�
WZR�GLIIHUHQW��EXW�LQWHUUHODWHG�SHUVSHFWLYHV��
¶&ULWLFDO�&DUWRJUDSKLHV·��6HVVLRQ����DQG�WKH�
UROH�RI�SODFH�LQ�WKH�QHJRWLDWLRQ�RI�FRQÁLFWV�
�6HVVLRQ�����6HVVLRQ����¶6SDFHV�RI�&RQÁLFW��
&ULWLFDO�&DUWRJUDSKLHV·�� ORRNHG�LQWR� OLWHUDO�
DQG� FRQFHSWXDO� IRUPV� RI� PDSSLQJ� DQG�
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FDUWRJUDSKLF� SUDFWLFH� WKURXJK� ZKLFK� WR�
YLVXDOLVH�� H[SORUH� DQG� FULWLTXH� GLIIHUHQW�
SRVLWLRQDOLWLHV� DQG� HPHUJHQW� VXEMHFWLYLWLHV�
LQ� ]RQHV�RI� FRQÁLFW��&RULQH�YDQ�(PPHULN�
GLVFXVVHG�DUWLVWLF�SUDFWLFHV�LQ�3DOHVWLQH�WKDW�
EOHQG�WUDGLWLRQDO�FUDIWV�VXFK�DV�HPEURLGHU\�
DQG� OHDWKHU�ZRUN� ZLWK� FRQWHPSRUDU\�
GHVLJQ�� HQDEOLQJ� SURFHVVHV� RI� EHFRPLQJ�
DQG�VSDFHV�RI�HPDQFLSDWLRQ�ZLWKLQ�FRQWH[WV�
RI� RFFXSDWLRQ� DQG� FRORQLVDWLRQ�� 0HOLQD�
3KLOLSSRX�SUHVHQWHG�D�VWXQQLQJ�FDUWRJUDSKLF�
SURMHFW� WKDW� PDSV� WKH� LQIRUPDO� PLJUDWLRQ�
DQG� UHIXJHH� URXWHV� �(05�� VSDQQLQJ� IURP�
*UHHFH� WR�*HUPDQ\��ZKLOH� VLPXOWDQHRXVO\�
LQYHVWLJDWLQJ� WKH� LQWHUFRQQHFWLRQV� RI�
SROLFLHV� DQG� LQWHUQDWLRQDO� DJUHHPHQWV�
LQ� GLDJUDPPDWLF� ZD\V�� 6RFUDWHV� 6WUDWLV�
SUHVHQWHG� UHVHDUFK�EDVHG�RQ�FULWLFDO�XUEDQ�
SHGDJRJLHV� DV� D� K\EULG� IRUP� RI� FURVVHG�
DFWLRQ�EHWZHHQ�DUFKLWHFWXUDO� LQWHUYHQWLRQV��
ODQGVFDSH� GHVLJQ�� LQWHUQDWLRQDO� ODZ� LQ� WKH�
GHVLJQ�VWXGLR�ZRUN�FRQGXFWHG�LQ�&\SUXV��,W�
WDNHV�H[DPSOHV�RI� ¶DJRQLVWLF·�DUFKLWHFWXUDO�
SURMHFWV� LQ�]RQHV�RI�H[FHSWLRQ�DV�D�PHDQV�
WR� GHOLEHUDWH� RQ� FRQFHSWXDO�� SROLWLFDO� DQG�
SHGDJRJLFDO� SUDFWLFHV� JHDUHG� WRZDUGV�
FULWLFDO�FDUWRJUDSKLHV��
� 6HVVLRQ� �� �¶6SDFHV� RI� &RQÁLFW��
3ODFH� LQ� &RQÁLFW� 1HJRWLDWLRQ·�� GHDOW�
ZLWK� GLIIHUHQW� DUWLVWLF� SUDFWLFHV� DLPHG�
DW� PHGLDWLQJ� FRQÁLFW� WKURXJK� PDWHULDO�
QHJRWLDWLRQ� RI� FDXVH� DQG� SXUSRVH��
0DUJDUHWKH� 0XHOOHU� VKRZHG� D� VHULHV� RI�
ZRUNV� IURP� WKH� UHVHDUFK� FROOHFWLYH� RQ�
XUEDQLVP� DQG� DUFKLWHFWXUH� ¶7UDQVEDQDQD·��
7KH� ZRUN� LV� VLWXDWHG� LQ� *RUL]LD�1RYD�
*RULFD� �,WDO\�� 6ORYHQLD��� D� FLW\� GLYLGHG�
XQWLO� ����� E\� WKH� (8�H[WHUQDO� ERUGHU��
7KH� FUHDWLRQ�RI� D�3LQJ�3RQJ�QHWZRUN� DQG�
&RPPRQ�*URXQG�DV�XUEDQ�GHVLJQ�VWUDWHJ\�
DFURVV� ERWK� VLGHV� RI� WKH� ERUGHU�� LQLWLDWHG�
UHVHDUFK� LQLWLDWLYHV� JHDUHG� WRZDUGV� WKH�
SURGXFWLRQ� RI� NQRZOHGJH�� DV� ZHOO� DV� WR�
GLUHFW� SURFHVVHV� RI� FKDQJH� ERWK� LQ� VRFLDO�
LPDJLQDWLRQ� DERXW� WKH� DFWXDO� DQG� SDVW�
VSDWLDO�UHDOLW\�RI�WKH�GLYLVLRQ��/XW]�5REEHUV�
WRRN�WKH�H[SHULPHQWDO�ÀOP�¶7URS�7{�W��7URS�
7DUG·� ������� E\� -HDQ�0DULH� 6WUDXE� DQG�
'DQLqOOH� +XLOOHW� DV� D� SRLQW� RI� GHSDUWXUH��

DUJXLQJ�WKDW�WKH�PHGLDWLRQ�RI�6WUDXE��+XLOOHW�
RIIHUV� D� WKHRU\� RI� WKH� EXLOW� HQYLURQPHQW�
DV� D� ¶PDWWHU� RI� FRQWHQWLRQ·� LQ� ZKLFK� WKH�
SDVW� UHYROXWLRQ�PDUNHG�E\� WKH�3ODFH�GH� OD�
%DVWLOOH� LV� KLGGHQ� DQG� ÀQDOO\� ORVW� E\� WKH�
FRUUHFW� ÁRZ� RI� FDUV�� DYRLGLQJ� SRVVLEOH�
FRQJHVWLRQV�� )UDQFHVFD� =DQRWWR� IRFXVHG�
RQ�WKH�FRQÁLFW�UHODWHG�WR�XUEDQ�VROLG�ZDVWH�
ZKLOH�UHODWLQJ�LW�WR�WKH�RWKHU�ÀOP�ZRUNV�RQ�
HFRORJLFDO� GDQJHUV� DQG� SROOXWLRQ�� =DQRWWR�
SUHVHQWHG� WKH� ZRUN� RI� 0LHUOH� /DGHUPDQ�
8NHOHV��������DV�DQ�DQDO\VLV�RI�WKH�REOLYLRQ�
DURXQG� ZDVWH� DQG� WKH� DZDUHQHVV� DQG� WKH�
LQYROYHPHQW�RI�FLWL]HQV�LQ�WKH�VRFLDO�SDFW�RI�
SXEOLF�PHWDEROLVP��IRFXVLQJ�RQ�WKH�VSDWLDO�
GLPHQVLRQ� RI� WKH� XUEDQ� HQYLURQPHQW� DQG�
LWV� LQIUDVWUXFWXUHV� DV� WKH� HVVHQWLDO� PHGLD�
WULJJHULQJ�WKLV�SDFW��
� 7KH� DIWHUQRRQ� SDSHU� VHVVLRQV�
¶6SDFHV� RI� 0HPRU\·� GLVFXVVHG� WKH� LVVXHV�
RI� ¶0HGLDWHG� $FWLYLVP·� �6HVVLRQ� ��� DQG�
¶0HPRU\� DQG� WKH� 6SHFWDFOH·� �6HVVLRQ� ����
,Q� 6HVVLRQ� �� �¶0HGLDWHG�$FWLYLVP·�� (OL]D�
&XOHD�+RQJ� DWWHPSWHG� WR� UH�FRQWH[WXDOLVH�
/HEEHXV�:RRGV·V�ZRUN�RQ� WKH�GHVWUXFWLRQ�
RI�6DUDMHYR�DQG�KLV�YLVLW�WR�WKH�FLW\�LQ�������
DUJXLQJ� WKDW�� LQ� VSLWH� RI� WKH� FULWLFLVP� WR�
ZKLFK�:RRGV·V� ZRUN� KDV� EHHQ� VXEMHFWHG��
ZKHQ� VHHQ� DV� D� VWUDWHJ\� RI� VDOYDWLRQ� �RI�
WKH�%DONDQV��WKHUH�H[LVW�LQ�LW�WKH�SRVVLELOLW\�
RI� UHGHPSWLRQ�� 'DQLHOOD� 0DDPDUL�
SUHVHQWHG� KHU� UHVHDUFK� RQ� -RFHO\QH� 6DDE��
WKH� XQDFNQRZOHGJHG� SLRQHHULQJ� ZRPDQ�
RI� /HEDQHVH� GRFXPHQWDU\� ÀOP�PDNLQJ��
6DDE·V�LPSRUWDQW�FRQWULEXWLRQ�WR�/HEDQHVH�
PHPRU\� VWRUHG� LQ�ÀOPV� FRQWULEXWHV� WR� WKH�
FUHDWLRQ� RI� DQ� DUFKLYH� RI� IRRWDJH� IURP�
/HEDQRQ�IURP�WKH�����V�WR�WKH�����V�LQ�D�
FROODJH�WKDW�LV�PHDQW�WR�VKRZ�KRZ�GLIIHUHQW�
FLQHPDWLF� SURMHFWV� YLHZHG� /HEDQRQ�
WKURXJKRXW� KLVWRU\�� *|�No�H� g�QDO·V� SDSHU�
DQDO\VHG� WKH� GLJLWDO� LPDJH� DV� D� G\QDPLF��
WKUHH�GLPHQVLRQDO� SURFHVV� UDWKHU� WKDQ�
DV� D� SKRWRJUDSKLF� VXUIDFH� SKHQRPHQRQ��
GHPRQVWUDWLQJ� KRZ� PHGLD� HFRORJLHV� FDQ�
LQIRUP� WKHRULHV� RI� XUEDQLVDWLRQ� WKURXJK�
DQ� H[DPLQDWLRQ� RI� H[WUDFWLYH� YLHZV��
WKXV� RIIHULQJ� D� IUDPHZRUN� WR� VWXG\�
VSDWLDO� UHSUHVHQWDWLRQV� EH\RQG� YLVXDO�
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PRGDOLWLHV��
� ,Q� WKH� ÀQDO� VHVVLRQ� RI� WKH�
FRQIHUHQFH�� 6HVVLRQ� �� �¶0HPRU\� DQG� WKH�
6SHFWDFOH·�� 0DULDFULVWLQD� '·2ULD� IRFXVHG�
RQ�WKH�UHODWLRQVKLS�EHWZHHQ�SDVW�ZDU�]RQHV��
UHODWHG� LQIUDVWUXFWXUHV� DQG� WKH� SURGXFWLRQ�
RI� FXOWXUH� DQG� WRXULVP�� '·2ULD� DQDO\VHG�
FRQWHPSRUDU\� SRVW�<XJRVODY� VSDFH� LQ�
WKH� FRQVWUXFWLRQ� ZRUNV� RI� WUDGLWLRQDO�
YLOODJHV� IRU� ÀOP� DQG� WRXULVP� �E\� (PLU�
.XVWXULFD��LQ�UHODWLRQ�WR�WKH�UHPQDQWV�RI�WKH�
LQIUDVWUXFWXUHV�RI�WKH�QXFOHDU�WHVWLQJ�VLWHV�LQ�
1HYDGD�1DWLRQDO� 6HFXULW\� 6LWH� LQ� WKH�86��
LQIDPRXV� IRU� WKH�PXVKURRP� FORXGV� UHVXOW�
RI� QXFOHDU� H[SORVLRQV��(OL\DKX�.HOOHU� DQG�
(\WDQ�0DQQ�GLVFXVVHG�WKH�SHGDJRJLFDO�DQG�
GHVLJQ� YDOXHV� RI� LPPHUVLYH� WHFKQRORJLHV�
DQG� GLJLWDO� UHSUHVHQWDWLRQV�� LQFOXGLQJ�
YLVXDO� LQVWDOODWLRQV�� DGYDQFHG� VLPXODWLRQ�
WHFKQLTXHV�� �'� VFDQQLQJ�� DQG� UHDO�WLPH�
UHQGHULQJ� XVLQJ� WKH� YLOODJH� RI� /LIWD� DV� D�
FDVH�VWXG\��'HOLD�'XRQJ�%D�:HQGHO�MRLQHG�
WKH� VHVVLRQ� UHPRWHO\�� DQG� UHÁHFWHG� RQ� WKH�
WUDFHV� RI� DQ� LQWLPDWH� DQG� KRUULÀF� KLVWRU\�
RI� JHQRFLGH� PHPRU\� DQG� LWV� FXUDWLRQ� LQ�
5ZDQGD��
� 7KH� FRQIHUHQFH� FORVHG� ZLWK� D�
URXQG�WDEOH�GLVFXVVLRQ�PRGHUDWHG�E\�+HLGL�
6RKQ� DQG� 0DUF� 6FKRRQGHUEHHN� LQ� ZKLFK�
WKH� FRQIHUHQFH� DWWHQGHHV� DQG� SUHVHQWHUV�
UHÁHFWHG�RQ�WKH�PDQ\�IUXLWIXO�UHODWLRQVKLSV�
DQG� FRQQHFWLRQV� WKDW� ZHUH� HVWDEOLVKHG�
GXULQJ� WKH� FRQIHUHQFH� GD\V� EHWZHHQ�
QRW� RQO\� ÀHOGV� RI� VWXG\� DQG� DFDGHPLF�
WUDGLWLRQV�� EXW� DOVR� EHWZHHQ� GLVFXUVLYH�
DQG� FRQFHSWXDO� SURGXFWLRQ� DQG� UHVHDUFK��
YDULRXV�PHGLD�IRUPDWV�DQG�WHFKQRORJLHV��DV�
ZHOO� DV� DUWLVWLF� SUDFWLFHV� DQG� ¶GLVFLSOLQHG·�
DQG� ¶XQGLVFLSOLQHG·� DSSURDFKHV� WR� WKH�
LVVXHV� RI� VSDWLDO� FRQÁLFWV�� 2YHU� WKH� WKUHH�
LQWHQVH�FRQIHUHQFH�GD\V�D�ULFK�SDWFK�ZRUN�
RI�WH[WXUHG�PDWHULDOV��LGHDV��WRROV��DWWLWXGHV�
DQG� DZDUHQHVV� HPHUJHG�� D� FDUWRJUDSK\� RI�
WKH�VSDWLDOLW\�RI�FRQÁLFWV�DQG�LWV�PHGLDWLRQ��
,Q� UHFRJQLVLQJ� ERWK�� WKH� PXOWLIDULRXV� DQG�
ULFK� SRVLWLRQDOLWLHV� DQG� H[SHUWLVH� WKDW�
FRQYHUJHG� DW� WKH� FRQIHUHQFH�� DV� ZHOO� DV�
WKH�IRUPDWLRQ�RI�D�VKDUHG�FRPPRQ�JURXQG�
DURXQG� WKH� SUREOHPDWLFV� RI� FRQÁLFW�� LWV�

VSDWLDOLW\�DQG�LWV�PHGLDWLRQ��WKH�FRQIHUHQFH�
SDUWLFLSDQWV� UHÁHFWHG� RQ� WKH� LPSRUWDQFH�
RI� WKLQNLQJ� WKURXJK� WKHVH� PDWWHUV�
WRJHWKHU�� WKDW� LV�� FROOHFWLYHO\� DQG� ZLWK� D�
WUDQVGLVFLSOLQDU\� HQJDJHPHQW�� 7KH� URXQG�
WDEOH�GLVFXVVLRQ�XQLWHG�DQ�HQHUJHWLF�JURXS�
RI� LQYROYHG� LQGLYLGXDOV� ZKR� UHFRJQLVHG�
WKH� WKHRUHWLFDO� JDS� WKDW� H[LVWV� ERWK� LQ�
PHGLD� VWXGLHV� DQG� LQ� FRQÁLFW� VWXGLHV� DQG�
WKDW� LV� \HW� WR� EH�ÀOOHG�� D� JDS� WKDW�PD\�EH�
QDUURZHG� ZLWK� WKH� HQRUPRXV� SRWHQWLDO�
ODWHQW�LQ�PHGLD�WRROV�LQ�WKH�H[SORUDWLRQ�DQG�
SURGXFWLRQ� RI� VSDWLDO� FRQÁLFWV�� DQG�ZKLFK�
EHJV�IRU�WKH�FRQWLQXDWLRQ�RI�RXU�HIIRUWV�DQG�
LQYHVWLJDWLRQV�� 7KH� FRQIHUHQFH� FRQFOXGHG�
ZLWK� WKH� SURSRVDO� WR� RUJDQLVH� DQRWKHU�
FRQIHUHQFH� LQ� WKH�QHDU�IXWXUH��PDNLQJ�WKLV�
HYHQW�WKH�ÀUVW�RQH�LQ�D�OLQH�RI�PDQ\�PRUH�WR�
FRPH�

#EMPQYNGFIGOGPVU
7KH� HGLWRUV� ZLVK� WR� WKDQN� WKH� )DFXOW\�
RI� $UFKLWHFWXUH� DQG� WKH� 'HSDUWPHQW� RI�
$UFKLWHFWXUH� RI� WKH� 78� 'HOIW� IRU� WKHLU�
JHQHURXV�VXSSRUW�LQ�KRVWLQJ�WKH�FRQIHUHQFH��
7KH�HYHQW�ZDV�SDUWO\�IXQGHG�E\�WKH�0DULH�
6NãRGRZVND�&XULH� ,QGLYLGXDO� )HOORZVKLS�
>3URMHFW� Transurbicide�� ,'� ������@��
ZKLFK� ZH� JUDWHIXOO\� DFNQRZOHGJH�� :H�
WKDQN� WKH� 'HSDUWPHQW� RI� /DQGVFDSH�
$UFKLWHFWXUH��7KH�8QLYHUVLW\� RI� 6KHIÀHOG��
8.�IRU�WKHLU�FRRSHUDWLRQ�YLD�$UPLQD�3LODY��
1DWKDOLH� .RRLMPDQV� IRU� KHU� VHFUHWDULDO�
SURIHVVLRQDOLVP� DQG� WLUHOHVV� GHGLFDWLRQ�
EHIRUH�� GXULQJ� DQG� DIWHU� WKH� FRQIHUHQFH��
*DEULHO�6FKZDNH�IRU�KLV�UROH�DV�FRQIHUHQFH�
RUJDQLVHU�DQG�KLV�LQSXW�LQ�WKH�SURGXFWLRQ�RI�
WKH�FRQIHUHQFH�H[KLELWLRQ��$QGUHM�5DGPDQ�
IRU� KLV� NLQG� FRQWULEXWLRQ� DV� PRGHUDWRU�
RI� WKH� 3K'� UHVHDUFK� SUHVHQWDWLRQV�� 7KH�
FRQIHUHQFH� YROXQWHHUV� (PLO\� $TXLOLQD��
&KDUORWWH� 0LGGHOYHOG�� 1DWDVKD� /�WK�� DQG�
-DQ�)ULHV�IRU�WKHLU�YHUVDWLOLW\�DQG�GHGLFDWLRQ��
2XU�JUDWLWXGH�WR�WKH�+DUXQ�)DURFNL�,QVWLWXWH�
IRU� PDNLQJ� WKH� FRYHU� SKRWR� RI� WKHVH�
SURFHHGLQJV�DYDLODEOH� IURP� WKHLU� DUFKLYHV��
&/8,� IRU� WKHLU� ZLOOLQJQHVV� WR� VKDUH� WKHLU�
ZRUN� ZLWK� XV�� )LOPKXLV� /XPHQ� IRU� WKHLU�
FRQWLQXRXV� FRRSHUDWLRQ� LQ� PDNLQJ� WKH�
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ÀOP�VFUHHQLQJ�SURJUDP�SRVVLEOH��$�VSHFLDO�
WKDQN�\RX�WR�RXU�IDQWDVWLF�OD\RXW�DQG�GHVLJQ�
DVVLVWDQW�HGLWRU�/XFLMD�*URIHOQLN��ZKR�DOVR�
DVVLVWHG� XV� JUHDWO\� GXULQJ� DQG� DIWHU� WKH�
FRQIHUHQFH�� HVSHFLDOO\� LQ� WKH� SURGXFWLRQ�
RI� WKHVH� &RQIHUHQFH� 3URFHHGLQJV�� $QG�

ÀQDOO\��WR�DOO�WKH�FRQIHUHQFH�DWWHQGHHV�DQG�
FRQWULEXWRUV�ZLWKRXW�ZKRP�WKH�FRQIHUHQFH�
ZRXOG� QRW� KDYH� EHHQ� SRVVLEOH�� ZH� WKDQN�
\RX�� DQG� ORRN� IRUZDUG� WR� PRUH� IUXLWIXO�
HQFRXQWHUV� DQG� H[FKDQJHV� LQ� WKH� QHDU�
IXWXUH�




