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,��7KH�UHSURGXFWLRQ�RI�D�WUDFH

7KH�VXEMHFW�RI�P\�UHVHDUFK�LV�WKH�FUHDWLYH�FKDUDFWHU�RI�UHSURGXFWLYH�JUDSKLF�WHFKQLTXHV��,
VHDUFK�IRU�DUWLVWLF�H[SUHVVLRQ�DW�WKH�PHHWLQJ�SRLQW�RI�WKH�IXQFWLRQDO�GUDZLQJ�V\VWHP�DQG�WKH
LQGLYLGXDO�WUDFH�RI�JUDSKLF�PDWWHU��7KH�FRQWH[W�RI�P\�DFWLYLWLHV�LV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH
FODVVLFDO�ZRUNVKRS�RI�WKH�HQJUDYHU�DQG�FRQWHPSRUDU\�WHFKQRORJLHV�RI�LPDJLQJ�

)RUPXODWLQJ�D�YLVXDO�VWDWHPHQW��WKH�FRQWHPSRUDU\�DUWLVW�PRYHV�EHWZHHQ�URXJK�WUDFHV�RI
PDQXDO�LPSHUIHFWLRQ��WKH�FROG�SHUIHFWLRQ�RI�GLJLWDO�PHGLD�DQG�WKH�LPSURYHPHQW�RI�KLV�DUWLVWLF
VNLOOV��ZKLFK�DUH�VRPHWLPHV�PDUJLQDOL]HG�IRU�GHFRUDWLYH�SXUSRVHV��3HWHU�3DXO�5XEHQV
GHVFULEHG�VLPLODU�UHDOLWLHV�LQ�KLV�FRUUHVSRQGHQFH�ZKHQ�KH�SODQQHG�WR�UHSURGXFH�KLV�RZQ
ZRUNV��)RU�WKLV�SXUSRVH��KH�PHW�ZLWK�+HQGULN�*ROW]LXV��³ZKLOH�KH�ZRXOG�KDYH�OLNHG�WR�KDYH�DQ
H[SHUW�LPLWDWH�KLV�PRGHO��LW�VHHPHG�WKH�OHVVHU�HYLO�WR�KDYH�WKH�ZRUN�GRQH�LQ�KLV�SUHVHQFH�E\
D�\RXQJ�PDQ��UDWKHU�WKDQ�E\�D�JUHDW�DUWLVW�DFFRUGLQJ�WR�>KLV@�IDQF\�´� 7KH�SDLQWHU
V�FRQFHUQV
ZHUH�QRW�DERXW�WKH�TXDOLW\�RI�WKH�ZRUN��EXW�DERXW�WKH�FUHDWLYH�SRWHQWLDO�WKDW�OD\�LQ�WKH
LQWHUSUHWDWLRQ�DQG�SURFHVVLQJ�RI�WKH�LPDJH���WKH�ILQDO�HIIHFW�FRXOG�RXWVKLQH�WKH�RULJLQDO�

7HFKQLTXH
7KH�DUWLVW
V�ZRUNVKRS�LV�D�WRRO��VWDQGLQJ�EHWZHHQ�WKH�LGHD�DQG�WKH�PHVVDJH���LW�HYROYHV
DORQJ�ZLWK�WKH�UHODWLRQVKLS�RI�FRQWHQW�DQG�IRUP���7HFKQLTXHV��KRZHYHU�DQFLHQW��GR�QRW�DJH�LQ
WKHPVHOYHV��RQO\�WKH�LQWHUSUHWDWLYH�PHDQV�RI�OLQJXLVWLF�DUWLFXODWLRQ�RI�WKH�PHVVDJH�DJH�´�

7UDGLWLRQDO�JUDSKLF�WUDFHV�KDYH�IRXQG�WKHLU�FRQWHPSRUDU\�HTXLYDOHQWV��SRLQW���SL[HO��OLQH��
YHFWRU��OLQHDU�GUDZLQJ���UDVWHU��YDORU�GUDZLQJ����'�UHQGHULQJ��DQG�GHSLFWLQJ�UHDOLW\�KDV�EURXJKW
QHZ�FKDOOHQJHV��7KXV��,�WUHDW�FRQWDFW�ZLWK�WUDGLWLRQDO�JUDSKLF�FUDIW�QRW�RQO\�DV�D�VRXUFH�RI
LQVSLUDWLRQ��EXW�DOVR�DV�D�GLVFLSOLQLQJ�IDFWRU�RI�IRUPDO�VHDUFK�

7HFKQRORJ\
7KH�SURIHVVLRQDOL]DWLRQ�RI�UHSURGXFWLRQ�SULQWPDNLQJ�KDV�OHG�WR�WKH�FRPELQDWLRQ�RI
FRSSHUSODWH�DQG�HWFKLQJ�WHFKQLTXHV�WR�VSHHG�XS�WKH�PDWUL[�H[HFXWLRQ�SURFHVV��7HFKQRORJLFDO
SURJUHVV�LQIOXHQFHV�WKH�H[SUHVVLRQ�RI�ZRUNV�FUHDWHG�LQ�D�JLYHQ�HUD��+RZHYHU��FRQWHPSRUDU\
GLJLWDOL]DWLRQ�DOVR�DIIHFWV�WKH�LGHD�DQG�WKLQNLQJ�RI�SULQWPDNLQJ��&RPSXWHU�DUW�SUHFXUVRU
5REHUW�0DOODU\�SRLQWV�WR�WKH�XQLTXH�UROH�RI�WKH�FRPSXWHU��ZKLFK�DVVLVWV�QRW�RQO\�WKH�DUWLVW
V
KDQG��WKH�RXWSXW�PHGLXP��EXW�DOVR�KLV�PLQG��EHFRPLQJ��D�F\EHUQHWLF�FRPSRQHQW�RI�WKH�ZRUN�
RU�DQ�DXWRQRPRXV�V\VWHP�IRU�JHQHUDWLQJ�DUW���

&UHDWLRQ
,Q�P\�ZRUN��KRZHYHU��,�ZLVK�WR�DGGUHVV�WKH�VXEMHFW�RI�PDWWHU�DQG�WKH�V\QWD[�RI�WKH�LPDJH��VR
,�DVN�WKH�TXHVWLRQ��LQ�WKH�IDFH�RI�D�FXOWXUH�RI�H\H�VFDQQLQJ��LV�SULQWPDNLQJ�VWLOO�D
FRQWHPSODWLYH�PHGLXP"�,�DP�VHDUFKLQJ�IRU�D�PHWKRG�WR�UHSURGXFH�DUFKDLF�UHSURGXFWLRQ
PDWWHU��D�ZD\�WR�WUDFH�D�JHQHUDWLYH�GUDZLQJ�V\VWHP��D�PHWDSKRU�FRQWDLQHG�LQ�WKH�WHFKQLFDO
DVSHFW�RI�FUHDWLYLW\��,�ZRXOG�OLNH�WR�LOOXVWUDWH�P\�UHVHDUFK�ZLWK�D�VHULHV�RI�SULQWV�DQG�WKLV
WKHRUHWLFDO�VWXG\�

� 5��0DOODU\��LQ� $UWLVW�DQG�&RPSXWHU� 5��/HDYLWW �UHG����+DUPRQ\�%RRNV��1HZ�<RUN�������RZQ
WUDQVODWLRQ�

� 7��:LNWRU� *UDILND�±�3RVWJUDILND�±�7UDQVJUDILND�
KWWSV���ZZZ�EZDSU]HP\VO�SO�"WDGHXV]�ZLNWRU�JUDILND�SRVWJUDILND�WUDQVJUDILND� �����������

� 3�3��5XEHQV��OHWWHU�GDWHG����-DQXDU\������WR�3LHWHU�YDQ�9HHQ��LQ� 7KH�/HWWHUV�RI�3HWHU�3DXO�5XEHQV�
0�5��6DXQGHUV��HG��DQG�WUDQV����+DUYDUG�8QLYHUVLW\�3UHVV������

�



7KH�VHULHV�RI�SULQWV��RSHQ�DQG�DXWRWKHPDWLF��PDGH�ZLWK�WKH�XVH�RI�WUDGLWLRQDO�DQG
H[SHULPHQWDO�JUDSKLF�WHFKQLTXHV��FRYHUV�ERWK�WKH�MRXUQH\���WKH�SURFHVV�RI�SHUIHFWLQJ�WKH
PDQXDO�ZRUNVKRS�DQG�WHFKQRORJLFDO�H[SHULPHQWV��DV�ZHOO�DV�WKH�JRDO���WKH�GHFLVLRQ�WR
SUHVHQW�VHOHFWHG�ZRUNV�ZKRVH�H[SUHVVLRQ�PHHWV�WKH�DXWKRU
V�DVVXPSWLRQV��,�GUDZ�LQVSLUDWLRQ
IURP�P\�XQZDYHULQJ�IDVFLQDWLRQ�ZLWK�FRSSHUSODWH�HQJUDYLQJV�RI�WKH�ROG�PDVWHUV�RI
5HQDLVVDQFH��0DQQHULVP�DQG�%DURTXH��+RZHYHU��,�UHMHFW�WKH�FRQYHQWLRQV�RI�UHDOLVP�DQG
KLVWRULFDO�QDUUDWLRQ�LQ�IDYRXU�RI�D�QHZ�LFRQRORJ\�RI�JHRPHWULFDOO\�DEVWUDFWHG�WH[WXUHV��7KH
VXEMHFW�RI�HDFK�ZRUN�EHFRPHV�WKH�PHWKRG�E\�ZKLFK�LW�ZDV�FUHDWHG��DQG�WKH�YLVXDO�VWUDWHJ\
DGRSWHG�VHUYHV�WR�KLJKOLJKW�LW�

7KH�WKHRUHWLFDO�EDFNJURXQG�LV�D�VXEMHFWLYH��IRUPDO�DQDO\VLV�RI�VHOHFWHG�ZRUNV�RI�WKH�FODVVLFV
RI�WKH�SULQWPDNLQJ�FUDIW���D�GHFRQVWUXFWLRQ�RI�GUDZLQJ�V\VWHPV�HYROYLQJ�DORQJ�ZLWK�WKH
GHYHORSPHQW�RI�SULQWPDNLQJ�WHFKQLTXHV��9LUWXRVLW\��HVFDSLQJ�WHFKQRORJLFDO�OLPLWDWLRQV��WRGD\
DFTXLUHV�D�V\PEROLF�DQG�SHUIRUPDWLYH�GLPHQVLRQ��PDUNLQJ�WKH�GLUHFWLRQ�RI�QHZ�DUWLVWLF
H[SORUDWLRQV�

$W�WKH�VDPH�WLPH�,�UHDOL]H�WKDW�WKH�DERYH�DVVXPSWLRQV��DOWKRXJK�WKH\�SRVWXODWH�DQ�REMHFWLYH
DQDO\VLV�RI�WKH�VXEMHFW�PDWWHU��PD\�LQYROYH�VRPH�ULVN�DQG�GLVWUDFW�PH�IURP�P\�UHDO�JRDO���WKH
UHDOL]DWLRQ�RI�JUDSKLF�ZRUNV��,�VRPHWLPHV�SHUFHLYH�DUW�DV�D�VSRUW��EXW�,�DP�QRW�D�W\SH�RI
VXSSRUWHU��,�HQY\�P\�IDYRULWH�DWKOHWH��QRW�JORULI\�KLP��,W�LV�D�FKDOOHQJH�ZKHQ�P\�LGRO�LV
$OEUHFKW�'�UHU��RYHU�P\�EHG�,�ZRXOG�KDQJ�D�SRVWHU�ZLWK�+HQGULN�*ROW]LXV
�KDQG��DQG�LQ�P\
QRWHERRN�,�ZRXOG�SDVWH�&]HVODZ�6ODQLD�VWDPSV�

,�RQFH�KHDUG�LQ�WKH�&RSSHUSODWH�6WXGLR�RI�P\�KRPH�XQLYHUVLW\�WKDW�LW�LV�LPSRVVLEOH�WR�PDWFK
WKH�VNLOOV�RI�WKH�ROG�PDVWHUV�DQG�WKDW�WKH�ODVW�SHUVRQ�WR�ILQG�KLV�RZQ��XQLTXH�VW\OH�RI
HQJUDYLQJ�ZDV�-DFHN�*DM��,�DJUHH�ZLWK�WKLV�WKHVLV��HVSHFLDOO\�IURP�WKH�SHUVSHFWLYH�RI�WKH
\HDUV�GXULQJ�ZKLFK�,�UHWXUQHG�WR�FRSSHUSODWH�HQJUDYLQJV�ZLWK�YDU\LQJ�LQWHQVLW\��7KLV�GRHV�QRW
PHDQ��KRZHYHU��WKDW�WKLV�GLVFLSOLQH�VKRXOG�UHPDLQ�FORVHG�WR�PH��$SDUW�IURP�LWV�JORULRXV
KLVWRU\�DQG�WUDGLWLRQ��LW�LV�VWLOO�D�IRUPHUO\�XVHG��DUFKDLF�SULQWLQJ�WHFKQRORJ\��7R�XQGHUVWDQG�LWV
HVVHQFH��RQH�PXVW�QDYLJDWH�EHWZHHQ�WUDGLWLRQ�DQG�SUDFWLFH��,�PRYH�DZD\�IURP�FRPSHWLQJ
ZLWK�WKH�PDVWHUV��EHOLHYLQJ�WKDW�,�FDQ�SD\�WULEXWH�WR�WKHLU�DUW�PRVW�SHUIHFWO\�E\�SURSRVLQJ�D
QHZ�YDOXH��,�FRQWHVW�WKHLU�DFKLHYHPHQWV�DQG�ORRN�IRU�QHZ�PHWKRGV�WR�WHOO�WKH�VWRU\�RI�KRZ�,
SHUFHLYH�WKHLU�DUW��,I�,�FDQ�OHDYH�DQ�HQJUDYLQJ�PDUN�RQ�D�VKHHW�RI�PHWDO��UXE�SDLQW�LQWR�LW�DQG
WKHQ�UHSURGXFH�LW�RQ�SDSHU��LW�PHDQV�WKDW�WKHUH�DUH�QR�WHFKQLFDO�EDUULHUV�EHIRUH�PH��RQO\
PDQXDO�DQG�FUHDWLYH�RQHV�

3DUDGR[LFDOO\��WKH�SDLQVWDNLQJ�WUDLQLQJ�RI�VNLOOV�EHFRPHV�DFFHVVLEOH�DQG��LQ�DGGLWLRQ�
H[WUHPHO\�H[FLWLQJ��7KH�UHDO�GLIILFXOW\�LV�WKH�VWHSV�WR�EH�WDNHQ�EHWZHHQ�SHUIHFWLQJ�WKH�FUDIW
DQG�UHDOL]LQJ�WKH�ZRUN��DVVXPLQJ�WKDW�WKH�OHDUQLQJ�SURFHVV�LWVHOI��WKRXJK�FRQFHSWXDOO\
DWWUDFWLYH��LV�QRW�SUHVHQWHG�DV�D�ILQDO�ZRUN��

:KDW�UHPDLQV��WKHQ��LV�WR�DFFHSW�FUDIW�DV�D�IDFWRU�WKDW�FDQ�LQLWLDWH�WKH�FUHDWLYH�SURFHVV�
'HYHORS�D�FRQFHSW�WKDW�MXVWLILHV�WKH�DEVXUG��SURSV�XS�WKH�VKDN\��DQG�JXLGHV�WKH�MRXUQH\�LQWR
WKH�XQNQRZQ��7R�GHILQH�D�WKHPH�WKDW�H[SUHVVHV�D�PRWLYH�WKDW�KDV�QR�FOHDU�IRUP���D�VSHFLILF
PHQWDO�VWDWH�WKDW�DFFRPSDQLHV�DQ�DFWLYLW\��,�WKLQN�ZLWK�LPDJHV��VR�,�IHHO�WKH�QHHG�WR�H[SUHVV
WKHVH�LPSUHVVLRQV�JUDSKLFDOO\��:RUNLQJ�DORQJ�WKHVH�OLQHV��SHUKDSV�,�ZLOO�DOVR�DFKLHYH�D
FRQVLVWHQW�YLVXDO�VW\OH�
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7KH�IRUHJRLQJ�GHVFULSWLRQ�RI�WKH�SDWK�RI�WKH�JUDSKLF�DUWLVW
V�GHYHORSPHQW�ZLOO�QHYHU�EH�OLQHDU
EHFDXVH�RI�WKH�WHUP��DUWLVW���7KH�FRJQLWLYH��RU�HYHQ�SKLORVRSKLFDO�FKDUDFWHU�RI�WKH�XQGHUWDNHQ
DFWLRQV�LQFOLQHV�XV�WR�UHPDLQ�LQ�WKH�VSKHUH�RI�UHIOHFWLRQV��WR�EXLOG�LQWHOOHFWXDO�FRQVWUXFWLRQV
GHVFULELQJ�HIIRUWV�WKDW�DUH�UHODWLYHO\�XVHIXO��EXW�QHFHVVDU\�IRU�D�FUHDWLYH�LQGLYLGXDO��7KH�FUDIW
FRPHV�WR�WKH�UHVFXH���UHDO��KDUG��EXW�UDLVHG�WR�WKH�UDQN�RI�DUW��&RQWDFW�ZLWK�WKH�EUXWDO�PDWWHU
RI�SULQWLQJ�EULQJV�RQH�GRZQ�WR�HDUWK��OXUHV�ZLWK�LWV�LQWULFDWH�SRHWLFV��DQG�PRWLYDWHV�RQH�WR
OHDYH�PDWHULDO�WUDFHV�RI�RQH
V�DFWLYLW\��7KH�EDNHU�EDNHV�EUHDG��WKH�WDLORU�VHZV�FORWKHV��WKH
SULQWPDNHU�FUHDWHV�SULQWV���KH�LQYHQWV��GHVLJQV��H[SHULPHQWV��WULHV��HUUV��EXW�VWLOO��JULQGV�� WR
SURGXFH�D�YLVXDO�FUHDWLRQ�

7KH�WLWOH
V�QRWLRQ�RI���UHSURGXFWLRQ�RI�D�WUDFH��FDQ�WKXV�EH�XQGHUVWRRG�OLWHUDOO\��LQ�WKH�FRQWH[W
RI�D�UHSHWLWLYH�SURFHVV�OHDGLQJ�WR�WKH�SURGXFWLRQ�RI�D�JUDSKLF�ZRUN�E\�DQ�DUWLVW�FUDIWVPDQ��$
IXUWKHU�GHFRQVWUXFWLRQ�RI�WKH�WLWOH�LQFOXGHV�D�IRFXV�RQ�GHWDLO���XQGHUVWDQGLQJ�WKH�WUDFH�DV�D
VRXUFH�RI�JUDSKLF�H[SUHVVLRQ��7KH�PHWDSKRULFDO�PHDQLQJ�FDQ�EH�VXFFHVVIXOO\�DSSOLHG�WR
GHPRJUDSK\��7KH�UHSURGXFWLRQ�RI�D�SRSXODWLRQ�RFFXUV�LQ�D�VLPSOH��QDUURZHG�RU�H[SDQGHG
PDQQHU���DOO�RI�WKHVH�VWDWHV�RFFXU�RQ�WKH�JUDSK�RI�P\�DUWLVWLF�IHUWLOLW\�

7KH�SURSRVHG�WULSDUWLWLRQ��WHFKQLTXH��WHFKQRORJ\��FUHDWLRQ��HQFRPSDVVHV�DOO�SODQHV�RI�WKH
GRFWRUDO�SURMHFW��EXW�GRHV�QRW�PDWFK�WKH�FKURQRORJ\�RI�LWV�UHDOL]DWLRQ��,W�LV�GLIILFXOW�WR�GHILQH
WKH�ERXQGDULHV�RI�PXWXDOO\�SHUPHDWLQJ�DQG�LQWHUDFWLQJ�ILHOGV�
/LNH�$OEUHFKW�'�UHU
V�LFRQLF�WULQLW\�RI�SULQWV���.QLJKW��'HDWK��DQG�'HYLO����6W��-HURPH�LQ�WKH
6WXGLR���DQG��0HODQFKROLD�,���WKH�FRUUHVSRQGLQJ�VFKRODVWLF�YLUWXHV��PRUDO��WKHRORJLFDO��DQG
PHQWDO��DQG�ILQDOO\��WKH�TXDOLWLHV�RI�WKH�FRPSOHWH�DUWLVW���NXQVW��EUDXFK��JHZDOW�� ��PDNH�XS�WKH
FUHDWLYH�RUJDQLVP��FDSDEOH�RI�LQVSLUHG�FRQWHPSODWLRQ��RU�VHFXODU�GLOHPPDV�LQ��WKH�HDUWKO\
UHDOP�RI�NQRZOHGJH�DQG�DUW�DQG�LQ�WKH�UHDOP�RI�LPDJLQDWLRQ���

7KH�FKURQRORJLFDO�RUGHU�RI�WKH�WH[W�LV�WKXV�LGHQWLFDO�ZLWK�WKH�VWDJHV�RI�WKH�FUHDWLYH�SURFHVV�,
FDUULHG�RXW��7KH�RQO\�ZD\�,�FDQ�H[SORUH�DQG�GRFXPHQW�WKH�LQIOXHQFH�RI�SDVW�SULQWPDNLQJ
WHFKQLTXHV�RQ�WRGD\
V�DUWLVWLF�VWUDWHJLHV�LV�WKURXJK�REVHUYDWLRQ�RI�P\�RZQ�DUWLVWLF�SUDFWLFH�

,,��7KH�SDWK

7KH�MRXUQH\PDQ
V�SURFHVV�RI�REWDLQLQJ�D�GHJUHH�LV�IRU�PH�D�PRWLYDWLRQ�WR�V\VWHPDWL]H�P\
DFWLYLWLHV�DQG�WR�RUJDQL]H�P\�ZRUNVKRS��PDWHULDOO\�DQG�LGHRORJLFDOO\��,W�DOVR�EULQJV�WKH
WHPSWDWLRQ�RI�UHDOL]LQJ�WKH�RSXV�PDJQXP��ZKLFK�FDQ�EH�VWLIIHQLQJ�DQG�QDUURZV�WKH�VFRSH�RI
FUHDWLYH�H[SORUDWLRQV��,Q�WLPH��KRZHYHU��DUWLVWLF�QDLYHW\�JDYH�SODFH�WR�DUWLVWLF�UDWLRQDOL]DWLRQ�
RSWLPL]DWLRQ�RI�WKH�SURFHVV�OHDGLQJ�WR�WKH�FUHDWLRQ�RI�VSHFLILF�ZRUNV��7KLV�SURMHFW��WKHUHIRUH�
FRQVLVWV�RI�D�VHOHFWLRQ�RI�P\�FXUUHQW�FUHDWLYH�DFWLYLWLHV���WKH�PRVW�UHSUHVHQWDWLYH�IRU�WKH
PRPHQW��EXW�DERYH�DOO�H[SORULQJ�WKH�PHDQV�RI�H[SUHVVLRQ�,�ZLVK�WR�XVH�LQ�WKH�IXWXUH�

� ,ELGHP�

� (��3DQRIVN\� 7U]\�U\FLQ\�$OEUHFKWD�'�UHUD��Ä5\FHU]� ĝPLHUü�L�'LDEHá´��ÄĝZ��+LHURQLP
Z�SUDFRZQL´��Ä0HOHQFROLD�,´� LQ� 6WXGLD�]�KLVWRULL V]WXNL� 3,:��:DUV]DZD������

� *ULQG �(QJOLVK��FRO���±�ZKHQ�\RX�ZRUN�\RXU�D�RII WR�JHW�V�GRQH�
KWWSV���ZZZ�XUEDQGLFWLRQDU\�FRP�GHILQH�SKS"WHUP JULQG� �����������

�



8QIRUWXQDWHO\��ZKLOH�RWKHUV�FHUWLI\�WKHLU�FRPSHWHQFH�LQ�GHILQHG�DQG�UHODWHG�WR�UHDO�OLIH�ILHOGV�
DQ�DUWLVW�PD\��GHVSLWH�PDQ\�\HDUV�RI�H[SHULHQFH��IHHO�WKDW�KH�PHDQV�QRWKLQJ��EHFDXVH�KH�LV
VWLOO�VHDUFKLQJ��0HODQFKRO\���D�WUDLW�RI�WKH�JUHDWV�ZKRVH��KDQGLFDS�PDQLIHVWV�LWVHOI�LQ�VRPH
PRGHVW�DQG�EHDXWLIXO�ZD\�� ��EHFRPHV�D�SDLQIXO�JXDUDQWRU RI�FUHDWLYH�GHYHORSPHQW��DW�WKH
VDPH�WLPH�GUDJJLQJ�RQH�LQWR�WKH�DE\VV�RI�XQFHUWDLQW\�

'XULQJ�D�SHULRG�RI�SDQGHPLF�LVRODWLRQ��,�ZDV�SXOOHG�IURP�WKH�ERWWRP�RI�WKH�DE\VV�E\�DQ
HQFRXQWHU�ZLWK�D�FROOHDJXH��:H�H[FKDQJHG�UHPDUNV�DERXW�GDLO\�KDUGVKLSV��RQO\�WR�PRYH�RQ
WR�OHVV�SUDFWLFDO�LVVXHV�UHODWHG�WR�WXQLQJ�RXU�HPRWLRQV�WR�WKH�QHZ�UHDOLW\��,�FRPSODLQHG�DERXW
P\�SURIHVVLRQ��ZKLFK�LQ�WKH�IDFH�RI�D�JOREDO�SDQGHPLF�KDV�EHFRPH�HYHQ�PRUH�ULGLFXORXV�
:DV�,�VWLOO�DOORZHG�WR�SXUVXH�PDVWHU\�LQ�DQ�H[RWLF�ILHOG"�7KH�QH[W�GD\�,�UHFHLYHG�D�WH[W
PHVVDJH�WKDW�UHDG�

��PDVWHUV

$QG�EHORZ�WZR�VKRUW�YLGHRV�IURP�<RX7XEH��D�GRFXPHQWDWLRQ�RI�D�*XLQQHVV�:RUOG�5HFRUG
DWWHPSW�DW�FUDFNLQJ�QXWV�ZLWK�RQHV�KHDG�RQ�WLPH��DQG�D�FOLS�DERXW�D�PRQN�IURP�6KDROLQ
0RQDVWHU\�ZKR�UDQ�D�GLVWDQFH�RI�����PHWHUV�RQ�SODQNV�ODLG�RQ�WKH�VXUIDFH�RI�D�ODNH��7KHQ
FDPH�WKH�YRLFH�PHVVDJH�

���\RX�NQRZ�ZKDW��E\�WKH�ZD\��UHFHQWO\�ZLWK�IULHQGV�>���@�FDPH�WKH�WRSLF�RI�VXFK�SHRSOH
ZKR�DUH��ZHOO����DUH�PDVWHUV�LQ�WKHLU�RZQ�VSRUW�WKDW�WKH\�KDYH�LQYHQWHG�IRU
WKHPVHOYHV��+HUH�\RX�KDYH�DQ�H[DPSOH�RI�D�PRQN�ZKR�VLQFH���������KLV�PHDQLQJ�RI
OLIH�LV�WR�UXQ�RQ�D�WUDFN�OLNH�WKLV��ZKHUH�WKH�ERDUGV�DUH�FRQQHFWHG�E\�D�VWULQJ��+H�UXQV
RQ�WKHVH�ERDUGV�DQG�KH�UXQV�IXUWKHU�DQG�IXUWKHU��KH�KDV�QR�FRPSHWLWRUV�DQG�KH
UHDOL]HV�KLPVHOI��7KHUH�\RX�VPDVK�����QXWV�LQ�D�PLQXWH�DQG�HYHU\ERG\�LV�KDSS\��VR
\RX�NLQG�RI�KDYH�WR�ILQG�\RXU�RZQ�PHDQLQJ�RI�OLIH���

,,,��7KH�FRQFHSW

$�FUHDWLYH�DUWLVW��ZLVKLQJ�WR�VHWWOH�DFFRXQWV�ZLWK�D�FKRVHQ�WHFKQLTXH�DQG�DHVWKHWLFV��PXVW
PDNH�DQ�HIIRUW�WR�GHQ\�WKHLU�LPSRVHG�SURSHUWLHV��,W�LV�D�SLW\�WR�UHPDLQ�LQ�WKH�VSKHUH�RI
FRQFHSWV��KDYLQJ�DW�RQH
V�GLVSRVLWLRQ�VXFK�D�KXJH�UDQJH�RI�UHVRXUFHV��UHDG\�IRU
UHRUJDQL]DWLRQ�DQG�FRPSLODWLRQ��7KDW�LV�ZK\�,�WU\�QRW�WR�VHDUFK�LQ�WKH�GDUN���LW�LV�D�FUHDWLYH
PHWKRG�WKDW�LV�LQFRPSDWLEOH�ZLWK�PH��$W�ILUVW��UHO\LQJ�RQ�P\�ZRUNVKRS�KDELWV��,�IHOO�SUH\�WR�WKH
P\WKV�,�KDG�FUHDWHG�DURXQG�JUDSKLF�DUW�

,�WULHG�DERYH�DOO�WR�FUHDWH�DQ�RULJLQDO�ZRUN��IHDULQJ�VHOI�SODJLDULVP�DQG�GXSOLFLW\��7KHVH�IHDUV
FDXVHG�PH�WR�DOPRVW�RYHUORRN�FRQVLVWHQF\�DQG�LWV�OHLWPRWLI�LQ�P\�RZQ�ZRUN��SHUKDSV�WKH
EHJLQQLQJ�RI�P\�RZQ�VW\OH��,�UHVHUYHG�PDQXDO��GUDZLQJ�DFWLYLWLHV�IRU�VSHFLILF�JUDSKLF
FRPSRVLWLRQV��VXEFRQVFLRXVO\�H[SHFWLQJ�P\VHOI�WR�SURGXFH�ODQGVFDSHV�DQG�JHQHULF�VFHQHV��
LQVWHDG�RI�GHYHORSLQJ�DOWHUQDWLYH�ZD\V�RI�EXLOGLQJ�LPDJHV��PRGXODUO\��VWUXFWXUDOO\�
JHRPHWULFDOO\��PDWKHPDWLFDOO\��EXW�DOVR�HPRWLRQDOO\�DQG�LQWXLWLYHO\��6R�,�WULHG�RQFH�DJDLQ�WR
GHYHORS�DVVXPSWLRQV�

� $U\VWRWHOHV� =DJDGQLHQLD�SU]\URGQLF]H� LQ� ']LHáD :V]\VWNLH� W�����:DUVDZ������

�



7KH�FRSSHUSODWH�HQJUDYLQJ�WHFKQLTXH�UHPDLQV�WKH�VWDUWLQJ�SRLQW�RI�P\�ZRUN�
Ɣ ,W�VHWV�WKH�KLVWRULFDO��DHVWKHWLF��DQG�FUDIW�FRQWH[W�
Ɣ ,W�GLVFLSOLQHV�PH��DW�WKH�VDPH�WLPH�JLYHV�UHVSLWH�IURP�WKH�FRPSXWHU�VFUHHQ���IRUFLQJ

PH�WR�ZRUN�PDQXDOO\�
Ɣ ,W�DOORZV�PH�WR�REVHUYH�PHDVXUDEOH�SURJUHVV�LQ�WKH�H[HUFLVH�RI�D�SDUWLFXODU�VNLOO�
Ɣ ,W�KDV�DQ�RULJLQDO�PDWWHU��LPSRVVLEOH�WR�UHSURGXFH��XQDWWDLQDEOH�ZLWK�RWKHU�WRROV��

DOWKRXJK�DWWHPSWV�WR�LPLWDWH�LW�OHDG�WR�LQWHUHVWLQJ�JUDSKLF�HIIHFWV�

,�DP�ORRNLQJ�IRU�D�WKHPH�WKDW�,�ZLOO�EH�DEOH�WR�LQWHUSUHW�LQ�WKH�DERYH�WHFKQLTXH���,�DP�PRYLQJ
LQ�WKH�YLVXDO�ILHOG��FRQFHSWXDO�FDUYLQJ�RI�PHWDO�SODWHV�LV�QRW�P\�JRDO�

Ɣ 7KH�WKHPH�LV�VXSSRVHG�WR�HPSKDVL]H�WKH�WHFKQLTXH�ILUVW�RI�DOO�
Ɣ $�WKHPH�LV�DW�WKH�VDPH�WLPH�DQ�HVFDSH�IURP�D�WKHPH�
Ɣ 7KH�WKHPH�LV�VXSSRVHG�WR�EH�XQLYHUVDO��PLQLPDOLVW��FRPLQJ�IURP�WKH�DUHDV�RI�YLVXDO

FXOWXUH�UHODWHG�WR�WKHVH�FRQFHSWV�
Ɣ $�WKHPH�LV�VXSSRVHG�WR�HQDEOH�UHSHWLWLRQ��WUDLQLQJ��VHOI�FRUUHFWLRQ��REVHUYDWLRQ�RI

SURJUHVV�
Ɣ 7KH�WKHPH�VKRXOG�EH�DQ�HOHPHQW�RI�RULJLQDO�FRPSRVLWLRQV�
Ɣ 7KH�WKHPH�LV�VXSSRVHG�WR�UHODWH�WR�WKH�DHVWKHWLFV�,�SUHIHU���EHWZHHQ�WKH�PRRG�RI

FODVVLFDO�SULQWPDNLQJ�DQG�WKH�FODULW\�RI�JHRPHWULF�DEVWUDFWLRQ�

7KH�FUHDWLYH�PHWKRG�,�KDYH�FKRVHQ�LV�WR�ZRUN�ZLWK�V\VWHPV��PRGXOHV��SODQV�DQG
FRPELQDWLRQV��,�WKLQN�LW�FRPHV�IURP�P\�H[SHFWDWLRQV�IURP�WKH�SDLQWLQJ�

Ɣ 'HILFLHQF\���WR�H[SUHVV�PRUH�
Ɣ *UHHG���WR�VHH�HYHU\WKLQJ�
Ɣ &XULRVLW\���WR�XQGHUVWDQG�WKH�VWUXFWXUH�
Ɣ &RQWURO���WR�EH�LQ�FRPPDQG�RI�WKH�SURFHVV�
Ɣ 5HSHWLWLRQ���WR�PXOWLSO\�REMHFWV�
Ɣ :KLP���WHVW�WKH�SRVVLELOLWLHV�
Ɣ &RQVWDQF\���UHFRUG��IUHH]H�LQ�WLPH�

,9��&RQWH[W

7R�VKRZ�KRZ�DUW�LV�PDGH�WRGD\��,�ZRXOG�XVH�WKH�ZRUN�RI�5\RML�,NHGD��7R�VKRZ�KRZ�DUW�ZLOO�EH
PDGH�LQ�WKH�QHDU�IXWXUH��,�ZRXOG�XVH�WKH�7LN7RN�DSS��7R�VKRZ�KRZ�DUW�LV�PDGH��,�ZRXOG�XVH
WKH�ZRUN�RI�$OEUHFKW�'�UHU�

7KHVH�H[WUHPH�H[DPSOHV��MX[WDSRVHG�WRJHWKHU��SURYRNH�D[LRORJLFDO�UHIOHFWLRQV�RQ�DUW��:D\V
RI�LQWHUSUHWLQJ�DQG�YDOXLQJ�LW�LQFOXGH�WKH�RSSRVLQJ�ZRUOGV�RI�IRUP�DQG�FRQWHQW��DHVWKHWLFV�DQG
LGHD��PLVVLRQV�DQG�FRPPLVVLRQLQJ��$UW�SHUSHWXDWHV�WKH�KLVWRU\�RI�SHRSOH�ZKR�KDYH�SOD\HG
WKH�VDPH�UROHV�IRU�FHQWXULHV���RQO\�WKH�ZD\V�RI�GRFXPHQWLQJ�WKH�SHUIRUPDQFH�KDYH�HYROYHG�
+RZHYHU��WKHVH�ZD\V�FRQFHDO�NH\�GHWDLOV�WKDW�DFFHQWXDWH�WKH�FKDUDFWHU�RI�D�JLYHQ�HUD��,W�LV
LPSRVVLEOH�WR�XQGHUVWDQG�WKH�GHVLUHV�DQG�IHDUV�RI�PRGHUQ�PDQ�ZLWKRXW�H[SHULHQFLQJ�WKH
LPPHUVLYH�VWRU\OLQH�RI��*UDQG�7KHIW�$XWR����RU��7KH�/DVW�RI�8V���7R�FRPSODLQ�DERXW�WKH
GHKXPDQL]DWLRQ�RI�VRFLHW\�ZLOO�EH�WKRVH�ZKR�KDYH�QRW�H[SHULHQFHG�D�VHQVH�RI�FRPPXQLW\�LQ
RQOLQH�JDPHV�VXFK�DV��)RUWQLWH���7KH�NQRZOHGJH�RI�LGHQWLFDO�VWRULHV�IURP�WKH�FODVVLFV�RI
OLWHUDWXUH�DQG�FLQHPD�GRHV�QRW�WUDQVODWH�LQWR�D�XQLYHUVDO�XQGHUVWDQGLQJ�RI�WKH�IXQFWLRQLQJ�RI

�



WKH�PRGHUQ�ZRUOG��FRQVFLRXVQHVV�SUHVXSSRVHV�D�FRQVWDQW�XSGDWH�RI�WKH��ILUPZDUH���
PDFKLQHV�NQRZ�DERXW�LW��VR�SHRSOH�VKRXOG�WRR�

6R�,�WKLQN�WKDW�WKHUH�LV�D�UHODWLRQ�EHWZHHQ�WKH�FRQFHSWV�RI�LQWHUSUHWDWLRQ�DQG�FKDQJH���DUW�
ZKLOH�LQWHUSUHWLQJ�WKH�ZRUOG��VLPXOWDQHRXVO\�GRFXPHQWV�LW��%\�WDNLQJ�RQ�D�SDUWLFXODU�IRUP��DUW
EHFRPHV�D�YLVLEOH�VLJQ�RI�UHFRUGHG�FRQWHQW���D�SLFWXUH�RI�WKH�ZRUOG�DW�D�JLYHQ�VWDJH�RI�LWV
GHYHORSPHQW��7KH�FUHDWLYLW\�RI�SDUWLFXODU�HSRFKV�LQFOXGHV�QRWDWLRQ�RI�FKDQJHV��UHVXOWLQJ�IURP
DUWLVWLF�DFWLYLWLHV�WKHPVHOYHV��RU�ODWHU�UHFRJQL]HG�DV�DUWLVWLF��H�J��FUDIWV���DV�ZHOO�DV�HFRQRPLF�
SROLWLFDO��HFRORJLFDO�FKDQJHV��HWF��&KDQJH�LV�LQ�WKH�QDWXUH�RI�WKH�ZRUOG��VR�DOVR�RI�DUW�

(YHU\�FKDQJH�WKDW�LV�DVVRFLDWHG�ZLWK�KXPDQ�DFWLYLW\�LV�DFFRPSDQLHG�E\�XWRSLDQ�WKLQNLQJ��
EHLQJ�HPRWLRQDO�LQGLYLGXDOV��HYHQ�FDOFXODWHG�DFWLRQV�ZH�ZDQW�WR�SHUIRUP�SHUIHFWO\��PRUHRYHU
SOHDVDQWO\�DQG�SURILWDEO\��7KLV�WHPSWDWLRQ�LV�IHOW�E\�ERWK�WKH�VWHUHRW\SLFDO�DUWLVW��ZDLWLQJ�IRU
LQVSLUDWLRQ��DQG�WKH�PDWKHPDWLFLDQ��ORRNLQJ�IRU�D�QRWDWLRQ�RI�WKH�HTXDWLRQ�FRQVLVWHQW�ZLWK�KLV
SHUFHSWLRQ�RI�EHDXW\�

6XFK�D�WHQGHQF\�LV�GHPRQVWUDWHG�E\�WKH�KLVWRULFDO�SXUVXLW�RI�UHDOLVP��WKH�FROG�PLPHVLV�RQ�WKH
RQH�KDQG��WKH�DUWLVWLF�H[SUHVVLRQ�DQG�VRFLDO�LPSDFW�RI�UHSUHVHQWDWLRQV�RQ�WKH�RWKHU��7KH
XQVXUSDVVHG�H[SUHVVLRQ�RI�SUHKLVWRULF�ZDOO�SDLQWLQJV��WKH�LFRQRFODVWLF�GLVSXWH��RU�KXPDQRLGV�
VXEPHUJLQJ�WKH�YLHZHU�LQ�WKH��XQFDQQ\�YDOOH\�� ��WKH SHUIHFWLRQ�RI�WKH�GHSLFWLRQ�RI�WKH�KXPDQ
LPDJH�UHPDLQV�WKH�PDLQ�PRWLI�RI�DUW�

$�SDUWLFXODUO\�LQWHUHVWLQJ�DUWLVWLF�DUPV�UDFH�WRRN�SODFH�ZLWK�WKH�GHYHORSPHQW�RI�WKH�HQJUDYLQJ
FRSSHUSODWH��7KH�LQWHQWLRQ�RI�PRVW�UHSURGXFWLYH�HQJUDYHUV�ZDV�WR�PDNH�WKHLU�ZRUNVKRS
WUDQVSDUHQW��VHUYLOH�WR�WKH�VWXG\�RI�UHDOLW\��RU�HYHQ�WR�WKH�SDLQWLQJ�PDWWHU�RI�WKH�VRXUFH�LPDJH�
*ROW]LXV��RQ�WKH�FRQWUDU\��ZDV�D�FRSSHUSODWH�HQJUDYHU�ZKR�ZDV�QRW�DIUDLG�WR�H[SRVH�KLV�RZQ
WHFKQLTXH���D�PDQQHULVW�GUDZLQJ�V\VWHP��+H�SUREDEO\�PDGH�WKH�PRVW�SHUIHFW�XVH�RI�WKH�OLQH
RI�YDULDEOH�ZLGWK��DQG�ZDV�DOVR�D�SLRQHHU�RI�WKH���GRWWHG�OR]HQJHV��� V\VWHP��H[SDQGLQJ�WKH
WRQDO�VFDOH�RI�WKH�HQJUDYLQJ��$�VWXG\�RI�WKH�DUWLVW
V�KDQG����D�VHOI�SRUWUDLW�RI�VSHFLDO
VLJQLILFDQFH�EHFDXVH�*ROW]LXV
V�ULJKW�KDQG�ZDV�GHIRUPHG�LQ�D�ILUH��PD\�EH�HYLGHQFH�RI�KLV
VNLOO�LQ�PDNLQJ�LQWHUSUHWDWLRQV�WKDW�FRXOG�FKDQJH�UHDOLW\�

7KH�JUDSKLF�WHFKQLTXH��ZKLFK�HYROYHG�IURP�JROGVPLWK
V�QLHOOR�GHFRUDWLRQ��LPSRVHG�OLQHDU
LQWHUSUHWDWLRQV�RI�WRQH��YDOXH��DQG�WH[WXUH��7KH�KLVWRU\�RI�WKH�PHGLXP�ZDV�WKXV�GHILQHG�E\
WKH�HYROXWLRQ�RI�GUDZLQJ�V\VWHPV��7KH�RULJLQDO�FUXGH�RXWOLQH�VROXWLRQV�ZHUH�HQULFKHG�E\
HPEURLGHU\�DQG�VFRULQJ�E\�WKH�5KLQH�0DVWHU�(�6����WKH�ILUVW�HQJUDYHU�WR�SODFH�KLV�PRQRJUDP
RQ�WKH�PDWUL[��7KH�PHWKRG�ZDV�HQULFKHG�E\�0DUWLQ�6FKRQJDXHU��EXW�RQO\�$OEUHFKW�'�UHU
VHHPHG�WR�FRQVFLRXVO\�XVH�WKH�GLIIHUHQFH�EHWZHHQ�WKH�GUDZLQJ�DQG�JUDSKLF�PDWWHU�IRU
LPSUHVVLRQLVWLF�UHSUHVHQWDWLRQV��$�V\QWKHVLV�RI�WKHVH�VROXWLRQV�FDQ�EH�VHHQ�LQ�WKH�ZRUNV�RI
,WDOLDQ�SULQWPDNHUV��H�J��0DUFDQWRQLR�5DLPRQGL���KLV�HQJUDYLQJ�LV�V\VWHPDWL]HG��HYHQ
PRGXODU��DQG�WKXV�PRUH�SUDFWLFDO�LQ�UHSURGXFWLRQV��$Q�DWWHPSW�WR�IDFH�WKH�SDLQWLQJ�PDWWHU�FDQ
EH�IRXQG�RQ�WKH�ZRUNV�RI�*LXOLR�&DPSDJQROL��RQH�RI�WKH�ILUVW�FRSSHU�HQJUDYHUV��ZKR

�� +��*ROW]LXV� *ROW]LXV
�5LJKW�+DQG� ������LQN�GUDZLQJ� ���[������FP��7H\OHUV�0XVHXP�
+DDUOHP��1HWKHUODQGV�

� 'RWWHG�/R]HQJH��*ROW]LXV� KWWS���ZZZ�SULQWVDQGSULQFLSOHV�FRP���������JROW]LXV�GRWWHG�OR]HQJH�KWPO�
�����������

� 7KH�VXGGHQ�GLVFRPIRUW�FDXVHG�E\�REVHUYLQJ�DQ�REMHFW�WKDW�IXQFWLRQV�VLPLODUO\�WR�D�KXPDQ�EHLQJ��$Q
H[DPSOH�LV )HPDOH�)LJXUH E\�-RUGDQ�:ROIVRQ�������

�



PDVWHUHG�WKH�WHFKQLTXH�RI�YDU\LQJ�WKH�ZLGWK�RI�WKH�OLQHV�XVHG��,W�LV�DOVR�ZRUWK�SD\LQJ
DWWHQWLRQ�WR�ZRUNV�RI�D�'XWFKPDQ��&RUQHOLV�&RUW��ZKR�GHYHORSHG�GUDZLQJ�ZLWKRXW�FRQWRXUV�

7KLV�VHOHFWLYH�UHFRUG�RI�WKH�SRWHQWLDO�VRXUFHV�RI�+HQGULN�*ROW]LXV
V�VW\OH�UHYHDOV�WKH�XWLOLWDULDQ
SXUVXLW�RI�D�UHDOLVWLF�UHSUHVHQWDWLRQ�RI�UHDOLW\��SDUWLFXODUO\�RI�WKH�KXPDQ�ERG\��7KH�FORVHVW�WR
WKH�GHVLUHG�HIIHFW�RI�DQRQ\PRXV�SLFWRULDO�V\QWD[��KRZHYHU��ZHUH�UHSUHVHQWDWLYHV�RI�WKH
5XEHQV�VFKRRO��WKH�%ROVZHUW�EURWKHUV��3DXOXV�3RQWLXV���LPLWDWLQJ�WKH�VWUXFWXUH�RI�WKHLU
PDVWHU
V�SDLQWLQJV��DQG�5REHUW�1DQWHXLO��)UDQFH���DOPRVW�SKRWRJUDSKLFDOO\�UHSURGXFLQJ�WKH
RUJDQLF�VWUXFWXUH�RI�UHDOLW\��'HVSLWH�WKH�GD]]OLQJ�HIIHFWV�RI�WKHLU�ZRUN��EHLQJ�D�FRQWHPSRUDU\
DUW�YLHZHU�ZKR�ZDWFKHV�DUW�PDLQO\�RQ�GLVSOD\V��,�P\VHOI�PRUH�UHDGLO\�UHDFK�IRU�UHSURGXFWLRQV
RI�SULQWV�IURP�DQ�HDUOLHU�SHULRG��*UDSKLF�ILOHV��GLJLWDOO\�IODW��QRQ�KDSWLF��EXW�VWLOO�FOHDU�DQG
LPSUHVVLYH��DUH�D�WHVWLPRQ\�WR�WKH�FKDQJHV�WKDW�KXPDQ�YLUWXRVLW\�FDQ�EULQJ�DERXW�

9��,QVSLUDWLRQ

,PPHUVHG�LQ�WKH�DUW�RI�WKH�ROG�PDVWHUV��,�UHDFKHG�IRU�PRGHUQ�LQVSLUDWLRQ�UHODWLYHO\�ODWH�
+RZHYHU��,�IHHO�D�ERQG�ZLWK�WKH�UHGXFWLYH�PRGXODULW\�DQG�JHRPHWULF�RUGHU�RI�$UPLQ
+RIPDQQ
V�GHVLJQV��WKH�VWUXFWXUDO�LQIOXHQFH�RI�EDVLF�VKDSHV�LQ�WKH�ZRUNV�RI�)UDQoRLV�0RUHOOHW
DQG�&DUORV�&UX]�'LH]��WKH�RSWLFDO�DQG�JUDSKLF�H[SUHVVLRQ�RI�%ULGJHW�5LOH\
V�ZRUNV��DQG�WKH
VKDSLQJ�RI�IRUP�E\�PHDQV�RI�LQWHUIHUHQFH�E\�$OEHUWR�%LDVL��1RZDGD\V��,�DSSUHFLDWH�WKH
SUHYLRXVO\�PHQWLRQHG�5\RML�,NHGD�DQG�WKH�NLQG�RI�JUDSKLF�KDSSHQLQJ�WKDW�GLVWLQJXLVKHV�KLV
LQVWDOODWLRQV��,W�LV�DOVR�LPSRUWDQW�IRU�PH�WKDW�KH�PRYHV�VPRRWKO\�EHWZHHQ�FUHDWLYH�GLVFLSOLQHV
DQG�HQFRXUDJHV�UHIOHFWLRQ�WKURXJK�WKH�ODQJXDJH�RI�DEVWUDFWLRQ�

,�DOVR�ILQG�VXSSRUW�LQ�WKH�ZRUN�RI�WKH�$PHULFDQ�UHSUHVHQWDWLYH�RI�FRQFHSWXDOLVP�DQG
PLQLPDOLVP���6RORPRQ��6RO��/H:LWW�XQGHUVWRRG�DUW�SULPDULO\�DV�D�FUHDWLYH�PHWKRG��D�V\VWHP
FRQGXFLYH�WR�WKH�FUHDWLRQ�RI�D�ZRUN��:KHQ�VLWWLQJ�RYHU�D�PHWDO�SODWH��OLWHUDOO\��WKDW
V�ZK\�,
RPLW�WKH�TXRWDWLRQ�PDUNV��,�IHHO�WKDW�SHUKDSV�,�DP�PLVVLQJ�WKH�ZRUOG�RI�LQWHUPHGLD��,�UHWXUQ�WR
KLV�ZRUGV�

�,Q�FRQFHSWXDO�DUW��WKH�LGHD�RU�FRQFHSW�LV�WKH�PRVW�LPSRUWDQW�DVSHFW�RI�WKH�ZRUN��:KHQ�DQ
DUWLVW�XVHV�D�FRQFHSWXDO�DUW�IRUP��LW�PHDQV�WKDW�DOO�SODQV�DQG�GHFLVLRQV�DUH�PDGH�LQ�DGYDQFH
DQG�H[HFXWLRQ�LV�D�SHUIXQFWRU\�DFWLYLW\��7KH�LGHD�EHFRPHV�WKH�PDFKLQH�WKDW�FUHDWHV�WKH�DUW����

3HUKDSV�,�VKRXOG�DOVR�SRLQW�RXW�HVWDEOLVKHG�FRQWHPSRUDU\�DUWLVWV�VXFK�DV�2ODIXU�(OLDVVRQ��RU
)HOLSH�3DQWRQH��%RWK�ZRUN�EDVHG�RQ�DQ�H[SORUDWLRQ�RI�WKHLU�RZQ�ILHOGV�DQG�DHVWKHWLFV��DQG
WKH�TXDOLW\�RI�WKHLU�ZRUN�LV�SURSRUWLRQDO�WR�WKHLU�SRSXODULW\��+RZHYHU��,�DP�PRUH�ZLOOLQJ�WR�VHH
P\VHOI�LQ�WKH�PLUURU�RI�HQJDJHG�EXW�DQRQ\PRXV�DUWLVWV�WKDW�,�ILQG�E\�FKDQFH�DQG�IROORZ�ZLWK
LQWHUHVW��7KHVH�DUH�DUWLVWV�ZKR�DUH�RXWVLGH�WKH�PDLQVWUHDP�RI�WKH�DUW�ZRUOG��RQ�WKH�FRQWUDU\�
UDWKHU�SHRSOH�ZKR�ZLOO�QHYHU�EH�QRWLFHG�DQG�DSSUHFLDWHG��7KHLU�ZRUN�LV�DOVR�YHU\�IDU�IURP
ZKDW�RQH�FDQ�REMHFWLYHO\�H[SHFW�IURP�FRQWHPSRUDU\�HQJUDYHUV��7KH\�DUH�DQ�LQVSLUDWLRQ�WR
PH��ZKLFK�,�XVH�FDUHIXOO\���WKH�OLQH�EHWZHHQ�WKHLU�DUWLVWLF�ZRUN�DQG�SHUVRQDO�GUDPD�FDQ�EH
EOXUUHG�

�� 6��/H:LWW� 3DUDJUDSKV�RQ�&RQFHSWXDO�$UW� Ä$UWIRUXP 9RO���´��QU�����������V��������
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-RKQ�3��&HQWHU��&KLFDJR��86$���KLV�ZRUNV�DUH�FRSLHV�RI�SULQWV�E\�'�UHU�DQG�RWKHU�FODVVLFV�
ZKLFK�KH�FRPSRVHV�ZLWK�W\SRJUDSK\��+H�WRXFKHV�XSRQ�SROLWLFDO�DQG�VRFLDO�WKHPHV��+H
UHDOL]HV�SULQW�DIWHU�SULQW��EXW�ERWK�FXWV�DQG�SULQWV�YHU\�LPSUHFLVHO\��VDFULILFLQJ�WKH�DHVWKHWLFV
RI�WKH�SULQW�IRU�LWV�PHVVDJH�DQG�V\PEROLVP��,Q�WKH�FRPPHQWV�KH�ZULWHV��,�UHDG�WKDW�KH�VXIIHUV
IURP�3DUNLQVRQ
V�GLVHDVH���

-DFLQWR�&RVWRVR��3DULV��)UDQFH���,�NQRZ�WKH�OHDVW�DERXW�WKLV�DUWLVW��DOWKRXJK�KH�SXEOLVKHV�WKH
PRVW��+H�SULQWV�FRXQWOHVV�FRSLHV�RI�ROG�SULQWV��DV�ZHOO�DV�UDQGRP�PRWLIV��FXW�RXW�LQ�PDWULFHV
ZLWK�VHOI�PDGH�&1&�PDFKLQHV��7KHQ�KH�V\VWHPDWL]HV�WKHP�LQ�VHULHV�RQ�KLV�ZHEVLWH����DQG
ODWHU�GLVFXVVHV�WKHP�ZLWK�KLPVHOI�RQ�D�IRUXP�KH�IRXQGHG��� 6LQFH�������KH�KDV�ZULWWHQ������
RI�WKH�������SRVWV�SXEOLVKHG�RQ�WKH�IRUXP��+LV�RQOLQH�PRQRORJXH�LV�DV�IDVFLQDWLQJ�DV�WKH
JUDSKLFV�KH�SHUVLVWHQWO\�FUHDWHV��DHVWKHWLFDOO\�XQVXLWHG�WR�HLWKHU�WKH�SUHVHQW�RU�WKH�SDVW�

9,��6W\OH

$�ZLGH�UDQJH�RI�GLIIHUHQW�PXVLF�DFFRPSDQLHV�PH�LQ�WKH�VWXGLR��,�ORRN�IRU�H[WUHPH��WUDQFH�OLNH
VRXQGV��ZKLFK�,�DVVRFLDWH�ZLWK�WKH�UK\WKP�RI�WKH�HQJUDYHU
V�ZRUN��,�GRQ
W�QHHG�WR�FDOP�GRZQ�
WKH�IRFXV�FRPHV�RQ�LWV�RZQ�ZKHQ�,�ORVH�P\VHOI�LQ�WKH�UHSHWLWLYH�SURFHVV��(OHFWURQLF�PXVLF
DQG�EODFN�PHWDO�HYRNH�WKH�ULJKW�PRRG�LQ�PH��,
OO�VNLS�RYHU�P\�IDYRULWH�VXEJHQUHV�DQG�DUWLVWV�
EHFDXVH�WKDW
V�QRW�WKH�SRLQW��6HHPLQJO\�GLVWDQW�JHQUHV��ZKRVH�IDQV�DUH�GLIILFXOW�WR�LPDJLQH�DW
RQH�FRQFHUW��DUH�DQ�DQDORJ\�RI�WKH�VW\OH�,
P�ORRNLQJ�IRU�LQ�P\�ZRUN�

,�ZLOO�FLWH�DQ�H[FHUSW�IURP�DQ�LQWHUYLHZ�ZLWK�*\OY�)HQULV�1DJHOO��IRXQGHU�RI�WKH�SLRQHHULQJ
EODFN�PHWDO�EDQG��'DUNWKURQH���NQRZQ�DV��)HQUL]���7KH�EDQG�LV�DOVR�WKH�RQH�WKDW�SRSXODUL]HG
D�GLVWLQFW��JUDSKLF�VW\OH�RI�DOEXP�FRYHUV��XVLQJ�EODFN�DQG�ZKLWH��FRQWUDVWHG�SKRWRJUDSKV�RI
PXVLFLDQV�ZLWK�WKHLU�IDFHV�SDLQWHG�LQ�D��FRUSVH�SDLQW��VW\OH�LQ�SODFH�RI�LOOXVWUDWLRQV���

5HSRUWHU��,�KHDUG�WKDW�SULYDWHO\��ZKLFK�LV�UHDOO\�VKRFNLQJ�IRU�PDQ\�'DUNWKURQH�IDQV�
\RX�OLVWHQ�WR�KRXVH�DQG�WHFKQR�PXVLF��,V�WKDW�WUXH"
)HQUL]��2K�VXUH��,�ZDV�MXVW�OLVWHQLQJ�WR�0RQLFD�.UXVH
V�PL[�&'�ODVW�QLJKW��:H�GRQ
W
LVRODWH�RXUVHOYHV�LQ�2VOR��:H�XVXDOO\�NQRZ�DERXW�D�ZKROH�ORW�RI�GLIIHUHQW�VW\OHV�RI
PXVLF�
>���@
5��,�ZDQWHG�WR�VD\�WKDW�,�KRSH�\RX�GRQ
W�LQWHQG�WR�UHOHDVH�D�KRXVH�PXVLF�DOEXP�
)��1R��7KDW
V�WKH�SURE����7KDW
V�ZKDW�LW
V�DOO�DERXW��\RX�NQRZ��:H�OLVWHQ�WR�VR�PXFK
GLIIHUHQW�PXVLF�DW�'DUNWKURQH��EXW�ZH
OO�QHYHU�OHW�LW�JHW�LQWR�WKH�'DUNWKURQH�FRQFHSW�
,W
V�QRW�'DUNWKURQH��:H�GRQ
W�KDYH�WR�EH�LQIOXHQFHG�E\�LW��EXW�ZH�FDQ�OLVWHQ�WR�LW��2WKHU
SHRSOH�ZLOO�KHDU�WZR�HOHFWURQLFD�DOEXPV�DQG�VXGGHQO\�UHDFW�LQ�D�ZD\���2RRK��PD\EH
ZH�FDQ�DGG�WKDW�WR�PHWDO��0D\EH�WKDW
OO�EH�FRRO���+H\��LW
V�QRW�'DUNWKURQH��%XW�,�NQRZ
D�ZKROH�ORW�RI�SHRSOH�ZKR�GR�WKDW���

�� ,ELGHP� ���������������
�� 8QWLO�WKH�/LJKW�7DNHV�8V� GLU��$��$LWHV��$��(ZHOO� ������������������
�� &RVWRVR�IRUXPV� KWWSV���ZZZ�FRVWRVR�QHW�IRUXP��������������
�� -��&RVWRVR� KWWSV���ZZZ�FRVWRVR�QHW��������������
�� <�%�$��&HQWHU� KWWSV���ZZZ�LQVWDJUDP�FRP�\RFKDQDQHQJUDYHU�� �����������

�



,�GRQ
W�WU\�WR�ZRUN�EHWZHHQ�PHGLD�DW�DOO�FRVW��,�FKRRVH�WKH�PHWKRG�DFFRUGLQJ�WR�WKH�H[SHFWHG
UHFHSWLRQ�RI�WKH�ZRUN��:KHQ�,�FUHDWH�LQVWDOODWLRQV�WKDW�DUH�VXSSRVHG�WR�SUHVHQW�D�FHUWDLQ
FRQFHSW��,�UHDFK�IRU�H[SHULPHQWDO�PHWKRGV�RI�ZRUN��EXW�,�GRQ
W�WKLQN�DERXW�ZKHWKHU�WKH�ZRUN
ZLOO�EH�LQ�OLQH�ZLWK�WKH�WUHQGV�RI�JHQHUDWLYH�RU�GLJLWDO�DUW��ZKHWKHU�LW�LV�EDVHG�RQ�RS�DUW�RU
PLQLPDOLVW�VWUDWHJLHV��DQG�ZKHWKHU�LW�VWLOO�UHPDLQV�D�SULQW��,�GRQ
W�FUHDWH�WR�TXDOLI\�P\VHOI�LQ�D
SDUWLFXODU�ILHOG��,�XVH�ILHOGV�DV�PHDQV�RI�H[SUHVVLRQ��,�VWDQG�RQ�WKH�RWKHU�VLGH�RI�GLJLWDO�DUW���,
PDWHULDOL]H�LPDJHV�LQVSLUHG�E\�GLJLWDO�DHVWKHWLFV�WR�PD[LPL]H�WKH�H[SHULHQFH�RI�YLHZLQJ
JUDSKLF�DUW�

:RUNLQJ�LQ�FODVVLFDO�WHFKQLTXHV��RQ�WKH�FRQWUDU\��,�KDYH�FRPH�WR�WKH�FRQFOXVLRQ�WKDW�,�GR�QRW
QHHG�WR�FRPSOLFDWH�LPSURYH�WKH�WHFKQRORJLFDO�SURFHVV��H�J��PHFKDQLFDO�HQJUDYLQJ��XVH�RI
&1&�HTXLSPHQW��WUDQVIHUV��WR�PDNH�P\�SULQWV�FRQWHPSRUDU\���,V�WKHUH�D�KLJKHU�JRDO�IRU�D
VSHDNHU�DQG�ZULWHU�WKDQ�WR�VSHDN�DQG�ZULWH�OLNH�&LFHUR��OLNH�WKH�DQFLHQWV���DXWKRU
V�QRWH�"�>���@
&LFHUR
V�JUHDWQHVV�ZDV�LQ�WKH�IDFW�WKDW�KH�ZDV�LQ�WXQH�ZLWK�KLV�HUD��$QG�VLQFH�WKH�SUHVHQW
WLPHV�DUH�GLIIHUHQW�IURP�WKH�DQFLHQW�RQHV��VR�WKH�PRVW�&LFHURQLDQ�LV�WKH�RQH�ZKR�LV���IDU�IURP
&LFHUR����

6R�LW�LV�HQRXJK�WKDW�,�FUHDWH�FRQWHPSRUDQHRXVO\��2ULJLQDOO\��,�VDZ�JUHDW�SRWHQWLDO�LQ
DXWRPDWLQJ�WKH�HQJUDYLQJ�SURFHVV��DQG�UHODWHG�H[SHULPHQWV�ZHUH�WR�IRUP�WKH�EDVLV�RI�P\
SURMHFW��,�FRQWHPSODWHG�FRPSHWLQJ�ZLWK�WKH�PDFKLQH��FRPSDULQJ�LWV�UHVXOWV�ZLWK�P\�RZQ�
VHHLQJ�LI�KXPDQ�H[SUHVVLRQ�ZRXOG�ZLQ�RXW�RYHU�PHFKDQLFDO�SUHFLVLRQ��%XW�ZK\"�3URYLQJ�WKH
VXSHULRULW\�RI�PDQ�RYHU�PDFKLQH�LV�WHPSWLQJ��EXW�,�GRQ
W�NQRZ�LI�WKH�URERW�ZLOO�EH�SDUWLFXODUO\
FRQFHUQHG�DERXW�P\�WULXPSK��7KLV�WURSH��,�DVVXPH��ZRXOG�OHDG�PH�LQWR�WKH�WUHQG�RI��SORWWHU
GUDZLQJV��� ZKLFK�LV�D�SRSXODU�FUHDWLYH�WUHQG��$HVWKHWLFDOO\ DQG�FRQFHSWXDOO\�VLPLODU�WR�P\
ZRUN��EXW�QHYHUWKHOHVV�UHPDLQLQJ�LWV�DQWLWKHVLV��$�PHGLXP�WKDW�FHDVHV�WR�RIIHU�UHVLVWDQFH�
SK\VLFDO�RU�LGHRORJLFDO"��+H\��LW
V�QRW�SULQWPDNLQJ�

)RU�WKH�FDVXDO�UHFLSLHQW��P\�ZRUNV�DUH�GLVWXUELQJO\�GHWDLOHG��IRU�WKH�WUDLQHG�H\H�RI�D
SULQWPDNHU��,�UHSUHVHQW�DW�OHDVW�D��SXQN��DSSURDFK�WR�ZRUNVKRS�SUHFLVLRQ��7KDQNV�WR�WKDW�WKH\
UHPDLQ�FRPSRVLWLRQDOO\�FRRO�EXW�VWUXFWXUDOO\�KRW��-XVW�OLNH�LQ�'�UHU
V�DUW���RQ�WKH�RQH�KDQG
VWLIIQHVV�RI�VDLQWV
�LPDJHV�LOOXVWUDWLQJ�WKH�UHVHDUFK�RQ�JHRPHWULFDO�GHSHQGHQFLHV�RI�KXPDQ
SURSRUWLRQV��DQG�RQ�WKH�RWKHU�KDQG�YLYLG��QDWXUDOLVWLF�VNHWFKHV����,�P\VHOI�PRUH�UHDGLO\
DQDO\]H�WKRVH�VWLIIHQHG�VLOKRXHWWHV��ZKLFK�DUH�D�WHVWLPRQ\�RI�WKH�DUWLVW
V�VWUXJJOH�ZLWK�WKH
WKHRU\�KH�GHYHORSHG��WKH�QHHG�WR�ILQG�D�FOHDU�IRUPXOD�IRU�KLV�RZQ�H[SUHVVLRQ��6LPLODU�IHHOLQJV
DFFRPSDQLHG�PH�ZKHQ�,�IRXQG�RXW�DERXW�WKH�PDUW\URORJLFDO�VXEMHFW�PDWWHU�RI�5\V]DUG
2WUĊED
V�JUDSKLFV���WKH�SRZHU�RI�DEVWUDFWLRQ�OLHV�LQ�LWV�DELOLW\�WR�H[SUHVV�WKH�LQH[SUHVVLEOH�

0\�YLVXDO�VW\OH�LV�FHUWDLQO\�DOVR�LQIOXHQFHG�E\�D�SUDFWLFDO�IDFWRU��UHODWHG�WR�WKH�VLWXDWLRQ�LQ
ZKLFK�,�P\VHOI�FRQWHPSODWH�JUDSKLF�ZRUNV��$V�,�PHQWLRQHG�HDUOLHU��,�FDPH�WR�NQRZ�WKH�ZRUNV
RI�WKH�PDVWHUV�PRVWO\�LQ�WKH�IRUP�RI�GLJLWDO�UHSURGXFWLRQV���(QJUDY�LQJV�DUH�SULQWHG�RQ�SOLDQW
SDSHU�IURP�)DEULDQR��1XUHPEHUJ��DQG�RWKHU�LPSRUWDQW�ODWH�PHGLHYDO�PLOO�WRZQV��ZKHUH�ODZV
SUHYHQWHG�WKH�GLVSRVDO�RI�ZKLWH�UDJV�LQ�DQ\�RWKHU�ZD\�WKDQ�E\�JLYLQJ�WKHP�WR�SDSHU�PDNHUV
WR�PDNH�WKH�ZKLWHVW�SDSHU�IRU�DULVWRFUDWLF�OHWWHUV�DQG��VHFRQGO\��IRU�SULQWLQJ��(YHQ�VR��WKH

�� :��7DWDUNLHZLF]� (VWHW\ND�'XUHUD�L�WHRULD�V]WXNL Z�(XURSLH�ĝURGNRZHM� Z� +LVWRULD�(VWHW\NL� W����
3:1��:DUV]DZD�������V����������

�� *HQHUDWLYH�+XW�±�WKH�KRPH�RI�JHQHUDWLYH�DUW� KWWSV���ZZZ�JHQHUDWLYHKXW�FRP� �����������

�� :��7DWDUNLHZLF]� (VWHW\ND�'XUHUD�L�WHRULD�V]WXNL Z�(XURSLH�ĝURGNRZHM� Z� +LVWRULD�(VWHW\NL� W����
3:1��:DUV]DZD�������V����������

��



HDUOLHVW�,WDOLDQ�HQJUDYLQJV�VHHP�WR�XV�WR�UHDG�SUL�PDULO\�RQ�RQH�UHJLVWHU��WKH�SDSHU�FRORU�QRW
FRQWUDVWLQJ�HQRXJK�ZLWK�WKH�GDUNQHVV�RI�WKH�PRVW�WKLFNO\�PDVVHG�OLQHV�WR�DOORZ�PRGHUQ
YLHZHUV�ZKDW�ZH�WKLQN�RI�DV�WKH�OX[XU\�RI�D�TXLFN�YLVXDO�VFDQ²�VRPHWKLQJ�IRU�ZKLFK�WKHVH
SULQWV�ZHUH�QHYHU�LQWHQGHG���� 6R�WKLV�LV�DQRWKHU�ILHOG LQ�ZKLFK�GLJLWDO�DHVWKHWLFV�KDYH
LQIOXHQFHG�P\�ZRUN���RQ�GLVSOD\��WKH�SULQWV�ORVH�WKHLU�KDSWLFV�EXW�DUH�IUHHG�IURP�VFDOH��7KLV
IUHHV�PH�IURP�XQLYHUVDO�SDWWHUQV�UHJDUGLQJ�WKH�GHQVLW\�RI�OLQHV�ODLG�GRZQ�WR�JXDUDQWHH�D
FRQVLVWHQW�VXUIDFH�RI�REMHFWV��,�GR�QRW�FRS\�RU�VFDOH�IUDJPHQWV�RI�WKH�PDVWHUV
�ZRUNV��,�GR�QRW
VKRZ�GHWDLOV�HQODUJHG��,�GHVLJQ�QHZ�IRUPV�DQG�VXUIDFHV�ZKHUH�WKH�LQWHUYDO�RI�OLQHDU�SDWWHUQV
LV�EHWZHHQ�H[SRVLQJ�WKHPVHOYHV�DQG�PDLQWDLQLQJ�VWUXFWXUDO�LQWHJULW\�

9,,��7KH�PRWLI

,I�*URVV�SUHFLVHO\�FDWDORJXHG�WKH�HQJUDYHU¶V�DOSKDEHW��:LOOLDP�0��,YLQV��-U���IRXQGLQJ
FXUDWRU�RI�SULQWV�DW�WKH�0HWURSROLWDQ�0XVHXP�RI�$UW��SRLQWHG�WKH�ZD\�WR�XQGHU�
VWDQGLQJ�WKHVH�LQWHUUHODWHG�V\VWHPV�DQG�SDWWHUQV��RU�ZKDW�ZH�PLJKW�FDOO�WKH
HQJUDYHU¶V�YRFDEXODU\�DQG�JUDPPDU��,Q�KLV������VWXG\�3ULQWV�DQG�9LVXDO
&RPPXQLFDWLRQ��,YLQV�FRPSDUHG�YLVXDO�LQIRUPDWLRQ�WR�ODQJXDJH�WR�GHYHORS�D�WKHRU\�RI
SLFWRULDO�V\QWD[��(YHQ�DV�KH�DUJXHG�IRU�WKH�QHFHVVLW\�RI�WKH�V\QWDFWLFDO�UHJXODULW\�RI
SULQWV��KH�ZDV�DQWDJRQLVWLF�WRZDUG�WKH�LQFUHDVLQJ�VWDQGDUGL]DWLRQ�RI�WKH�ODQJXDJH�RI
HQJUDY��LQJ��FRLQLQJ�WKH�SKUDVH�³�W\UDQQ\�RI�WKH�UXOH´�WR�GHQRXQFH�WKH�ZRUN�RI�PRVW
HQJUDYHUV�SUDFWLFLQJ�DIWHU�������)RU�,YLQV�
HQJUDYLQJ¶V�VSHFLDOL]HG�V\QWD[�ZDV�DQ�LPSHGLPHQW�WR�FUHDWLYLW\�WKDW�OHG�WR�VKDOORZ
YLUWXRVLW\��(QJUDYLQJ�DQG�LWV�VW\OL]HG�QHW�RI�GHVFULSWLYH�PDUNV�ZHUH�UHQGHUHG�LUUHOHYDQW
E\�VXEVHTXHQW�GHYHORSPHQWV�LQ�SULQWPDNLQJ�VXFK�DV�HWFKLQJ�DQG�OLWKRJUD��SK\��DQG
REVROHVFHQFH�ZDV�HQVXUHG�ZLWK�WKH�LQYHQWLRQ�RI�SKR��WRJUDSK\��D�PHGLXP�,YLQV
FHOHEUDWHG�DV�³�SLFWRULDO�VWDWHPHQW�ZLWKRXW�V\QWD[�´
7RGD\��ZHOO�SDVW�WKH�HUD�RI�,YLQV¶V�WULXPSKDQW�PRGHUQ��LVP��FORVH�H[DPLQDWLRQ
RI�D�UDQJH�RI�HQJUDYLQJV�IURP�WKH�VL[WHHQWK�DQG�VHYHQWHHQWK�FHQWXULHV�FRQILUPV
KLV�FRQFHSW�RI�SLFWRULDO�V\QWD[�EXW�RYHUWXUQV�KLV�UHDGLQJ�RI�HQJUDYLQJ�DV�XQ\LHOGLQJ
RU�URWH���

7KHVH�DUH�WKH�H[SHULHQFHV�,�XVH�ZKHQ�ORRNLQJ�IRU�D�PRWLI�IRU�P\�ZRUN�LQ�WKH�SRVW�JUDSKLF�
SRVW�SKRWRJUDSKLF��SHUKDSV�DOUHDG\�SRVW�GLJLWDO�HUD��,�ZDQW�WR�VSHDN�ILUVW�DQG�IRUHPRVW�DERXW
WKH�JUDSKLF�WHFKQLTXH�LWVHOI��ZKLFK�LV�DQ�DEVWUDFW�KXPDQ�DFWLYLW\���VR�LW�LV�HDVLHU�IRU�PH�WR�XVH
WKH�ODQJXDJH�RI�DEVWUDFWLRQ�UDWKHU�WKDQ�UHDOLVWLF�LFRQRJUDSK\��,�DP�ORRNLQJ�IRU�WKH�QRWDWLRQ�RI
LPSUHVVLRQV�WKDW�DFFRPSDQ\�WKH�FRQWHPSODWLRQ�FUHDWLRQ�RI�JUDSKLF�DUW��7KH�SDUDOOHO�QRWDWLRQ
RI�WKH�DXWKRU
V�HPRWLRQV�EHFRPHV�VXEVHUYLHQW�WR�WKH�H[HFXWLRQ�SURFHVV���,�FDQQRW�DOORZ
P\VHOI�WKH�SDVVLRQ�WKDW�LV�HDVLO\�H[SUHVVHG�E\�SDLQWLQJ�RU�GUDZLQJ�H[SUHVVLRQ��5HJDUGOHVV�RI
P\�PRRG��,�PDNH�XQLIRUP��UHSHWLWLYH��PRQRWRQRXV��SUHFLVH�PRYHPHQWV�

7KHUHIRUH��,�GR�QRW�GHVFULEH�WKH�PRWLI�DV�PXFK�DV�,�HPSKDVL]H�WKH�WHFKQLTXH��,�DFKLHYH�D
JUDSKLF�HIIHFW�EDVHG�RQ�WKH�H[SHULHQFH�RI�RWKHU�PHGLD��ZLWKRXW�QHFHVVDULO\�DSSO\LQJ�LW��(YHU\
PRWLI�LV�FODVVLILHG�DQG�WLPH�ERXQG��VR�,�RSSRVH�WKH�XQLYHUVDO�LFRQRJUDSK\�RI�EDVLF�VKDSHV

�� 7DPĪH��V�������QD�SRGVWDZLH��:�0��,YLQV��-U�� 3ULQWV DQG�9LVXDO�&RPPXQLFDWLRQ� 0,7�3UHVV�
&DPEULGJH��0DVVDFKXVHWWV�������

�� (��3HWHUV��(��/LQFROQ��$�6��5DIWHU\� 7KH�%ULOOLDQW�/LQH� 0XVHXP�RI�$UW��5KRGH�,VODQG�6FKRRO�RI
'HVLJQ��3URYLGHQFH�������V������

��



ZLWK�FODVVLFDO�LFRQRJUDSK\�EDVHG�RQ�UHDOLVWLF�UHSUHVHQWDWLRQV�DQG�DWWULEXWHV��+RZHYHU��,�WU\�WR
ORRN�DW�WKH�PLQLPDOLVWLF�VWUDWHJ\�REMHFWLYHO\��$P�,�VWLOO�QRW�UHDG\�WR�FRQIURQW�QDWXUDOLVWLF
GUDZLQJ�ZLWK�WKH�PDWWHU�RI�FRSSHUSODWH�HQJUDYLQJ"�,I�WKH�NQRZOHGJH�RI�DUW�FRPHV�IURP�WKH
VWXG\�RI�QDWXUH����LV�LW�ZRUWK�UXQQLQJ�DZD\�IURP�PLPHVLV"

,�VWLOO�GR�QRW�NQRZ�WKH�DQVZHUV�WR�WKHVH�TXHVWLRQV��EXW�WKH�PRWLIV�,�WDNH�XS�DUH�QRW�DFFLGHQWDO
RU�FKRVHQ�RQ�LPSXOVH���WKH\�DUH�WKH�UHVXOW�RI�FRQFHSWXDO�GHGXFWLRQ��,�DP�QRW�LQWHUHVWHG�LQ
URDGV�WKDW�GR�QRW�OHDG�WR�WKH�JRDO��3UREDEO\�\RX�FDQ�FUHDWH�ZLWKRXW�NQRZOHGJH��EXW�,�WKLQN
WKDW�VXFK�DQ�DWWLWXGH�PDNHV�LW�GLIILFXOW�WR�UHDFK�D�FRQVFLRXV�UHFLSLHQW��DQG�LV�LW�ZRUWK�WR�EH
DFFHVVLEOH�WR�HYHU\RQH"

,I�,�FDQ�GHILQH�SUHFLVHO\�ZKDW�LPDJH�,�ZDQW�WR�VHH��WKHQ�,�LQWHQG�WR�EULQJ�LW�WR�OLIH��$Q
XQGHILQDEOH��LQWXLWLYH��VSRQWDQHRXV��P\VWLFDO�VHDUFK�GRHV�QRW�JLYH�PH�VDWLVIDFWLRQ�
)XUWKHUPRUH��EDVHG�RQ�WKH�VWUXFWXUDO�DQDO\VLV�RI�ILJXUDWLYH�PRWLIV�XQGHUWDNHQ�E\�HQJUDYHUV��,
DP�FRQYLQFHG�WKDW�DEVWUDFWLRQ�FDQ�EH�FXW�MXVW�DV�ZHOO���WKLV�LV�HYLGHQFHG��DPRQJ�RWKHU�WKLQJV�
E\�WKH�RULJLQ�RI�WKH�FRSSHUSODWH�HQJUDYLQJ�WHFKQLTXH��UHODWHG�WR�WKH�FUDIW�RI�RUQDPHQWDWLRQ�
:KLOH�VRPH�DUWLVWV�DUH�ORRNLQJ�IRU�DQ�RULJLQDO�PRWLI��RWKHUV�DUH�WU\LQJ�WR�HPEUDFH�D�XQLYHUVDO
WKHPH���QRW�WR�DSSURSULDWH��EXW�WR�KDYH�WKH�FRXUDJH�WR�PDNH�DQ�RULJLQDO�FRQWULEXWLRQ�WR�WKH
ODQJXDJH�RI�JHRPHWULF�DEVWUDFWLRQ�

,Q�DGGLWLRQ�WR�WKH�YLVXDO�ODQJXDJH��,�WKLQN�WKDW�P\�ZRUN�FDQ�DOVR�EH�TXDOLILHG�E\�FRQFHSWXDO
WHUPV�WKDW�DUH�FRQWHPSRUDU\�IURP�WKH�SHUVSHFWLYH�RI�WHFKQRORJ\���

Ɣ 'LJLWDO�DUW���EHFDXVH�LW�LV�FUHDWHG�ZLWK�WKH�KHOS�RI�FRPSXWHU�LQ�WKH�SUHSDUDWRU\�VWDJH
DQG�LQ�WKH�VXSSRUW�RI�UHDOL]DWLRQ��)ROORZLQJ�5REHUW�0DOODU\���WKH�FRPSXWHU�LV�WKH�PDLQ
F\EHUQHWLF�FRPSRQHQW�RI�WKH�ZRUN���

Ɣ *HQHUDWLYH�DUW���ZKLFK�LV�QRW�QHFHVVDULO\�GLJLWDO��VXFK�DV�WKH�DIRUHPHQWLRQHG
JHQHUDWLYH�DUW�V\VWHPV�IRUPXODWHG�E\�6RO�/HZLWW��RU�WKH�DOHDWRULF�DUW�RI�5\V]DUG
:LQLDUVNL�

Ɣ 0HGLD�WHFKQRORJ\�DUW���LWV�ILUVW�ZDYH�XVXDOO\�WHOOV�DERXW�WHFKQRORJ\�LWVHOI��DIWHUZDUGV�LW
FUHDWHV�QHZ�VWRULHV�XVLQJ�LW��6R�,�FRQVLGHU�P\�RZQ�LQVWDOODWLRQ�ZRUN�WR�EH
WHFKQRORJ\�EDVHG��EXW�P\�ZRUNVKRS�ZRUN�WR�EH�DXWRWKHPDWLF��(QWKXVLDVWLF��ILUVW
ZDYH��LV�QRW�RQO\�QHJDWLYH�UHSHWLWLYHQHVV�EXW�DOVR�DYDQW�JDUGH�LQQRYDWLRQ�

�� 5��0DOODU\��LQ� $UWLVW�DQG�&RPSXWHU� 5��/HDYLWW��HG��� +DUPRQ\�%RRNV��1HZ�<RUN�������RZQ�WUDQV�

�� -DN�WZRU]\ü�V]WXNĊ�Z�GRELH�QRZ\FK�PHGLyZ"�5R]PRZD ]�.U]\V]WRIHP�*ROLĔVNLP�
KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y 58��5)�R�:��������������

�� $��'�UHU��bVWKHWLVFKHU�([FXUV��Z\G��+HLGULFK��������V�������F\W��]D� +LVWRULD�HVWHW\NL� W�����3:1�
:DUV]DZD�������V������

��



9,,,��*HRPHWU\

�%XW�KH�ZKR�SURYHV�KLV�YLHZ�E\�PHDQV�RI�JHRPHWU\��DQG�GHPRQVWUDWHV�WKH�IXQGDPHQWDO�WUXWK
��KH�LV�WKH�RQH�WKH�ZKROH�ZRUOG�VKRXOG�EHOLHYH����

'�UHU
V�ZRUGV�SDUDGR[LFDOO\�SD\�WULEXWH�WR�WKH�QDLYHW\�RI�DUWLVWV�ZKR�FKDVH�VFLHQWLILF�IDFWV
LQVWHDG�RI�FKHULVKLQJ�WKHLU�FUHDWLYH�DXWRQRP\��7KH�DUWLVW�DQG�WKH�VFLHQWLVW�FRH[LVW��EXW�LQ�D
SDUDOOHO�GLDORJXH��7KH�DUWLVW�DVNV�PRUH�DQG�PRUH�TXHVWLRQV�ZLWKRXW�ZDLWLQJ�IRU�DQVZHUV��7KH
VFLHQWLVW�VHHNV�WR�SURYLGH�DQVZHUV�WR�TXHVWLRQV�DOUHDG\�UDLVHG�EHIRUH�QHZ�RQHV�DULVH��7KH
DFWLRQV�RI�WKH�DUWLVW�UHVHDUFKHU�DQG�WKH�VFLHQWLVW��KRZHYHU��DUH�LQYDULDEO\�FRQIURQWHG�E\�WKH
YLHZHU���7KH�FRQVWUXFWLRQ�RI�VFLHQWLILF�IDFWV�LV�D�SURFHVV�RI�SURGXFLQJ�WH[WV�ZKRVH�IDWH
�VWDWXV��YDOXH��XWLOLW\��IDFWXDOLW\��GHSHQGV�RQ�VXEVHTXHQW�LQWHUSUHWDWLRQ�´��

6R�,�LQWHQG�WR�HQMR\�WKH�SULYLOHJHV�RI�WKH�DUWLVW���WKH�UHVHDUFK��WKH�V\VWHPV��WKH�UHIHUHQFHV�WR
JHRPHWU\��PDWKHPDWLFV��SURJUDPPLQJ��V\PEROLVP��DUW�KLVWRU\��VHUYH�RQO\�WR�JXLGH�WKH
WKLQNLQJ�SURFHVV��,�DP�QRW�REOLJDWHG�WR�EH�FRQVLVWHQW��UDWLRQDO��RU�HYHQ�WUXH�WR�P\
DVVXPSWLRQV��%\�FRQWUDGLFWLQJ�P\VHOI��,�PLJKW�EUHDN�WKH�ERXQGDULHV�RI�P\�RZQ�FUHDWLYH
H[SUHVVLRQ�

3HUKDSV�,�ZRXOG�ILQG�WKH�GHVLUHG�LPDJH�E\�PXOWLSO\LQJ�P\�FRPSRVLWLRQV�LQILQLWHO\��7KLV�
KRZHYHU��LV�WKH�VDPH�WUDS�DV�WKH�ILUVW�FRQWDFW�ZLWK�JUDSKLF�VRIWZDUH��ZKLFK�XVXDOO\�FRQVLVWV�LQ
D�FKDRWLF�WHVWLQJ�RI�DOO�DYDLODEOH�IXQFWLRQV��WRROV�DQG�HIIHFWV��)RU�WKH�SDOHWWH�RI�JUDSKLF
VROXWLRQV�LV�ODUJH�DQG�WHPSWLQJ��DQG�HYHQ�WKH�PHWLFXORXV�'�UHU�VXFFXPEHG�WR�LW��(UZLQ
3DQRIVN\�FULWLFL]HV�XQQHFHVVDU\��VXSSRVHGO\�GHPRQVWUDWLYH��PXOWLSOLFDWLRQ�RI�LFRQRORJLFDO
PRWLIV�LQ�WKH�0DVWHUSLHFH�FRSSHU�HQJUDYLQJ��.QLJKW��'HDWK�DQG�WKH�'HYLO����

7KH�SKLORVRSKLFDO�QDWXUH�RI�WKH�IRUHJRLQJ�FRQVLGHUDWLRQV�IULJKWHQV�PH���ZLVKLQJ�WR�UHWXUQ�WR
WKH�ODQJXDJH�RI�SUD[LV��,�KDYH�IRUPXODWHG�D�SVHXGR�WKHRU\�IRU�WKH�VDNH�RI�IXUWKHU�ZRUN�

Ɣ /LQH���WUDFH���PHDQV�RI�H[SUHVVLRQ�
Ɣ 'UDZLQJ���FRQWRXU���FRQWHQW�FDUULHU�
Ɣ 6SDFH���FKLDURVFXUR���D�IHDWXUH�RI�PDWWHU�
Ɣ 0DWWHU���PRUH�WKDQ�HPSWLQHVV���WKH�ERUGHU�RI�DEVWUDFWLRQ�
Ɣ 0XOWLSOLFDWLRQ�RI�OLQHV���QRWDWLRQ�RI�PDWWHU�
Ɣ 'LIIHUHQWLDWLRQ�RI�OLQH�VHW���SURSHUWLHV�RI�PDWWHU�

ż ZLGWK��IDGLQJ
ż GLUHFWLRQ��FXUYH��FRUQHU
ż GHQVLW\��LQWHUYDO
ż FRQWLQXRXV�LQWHUUXSWHG�OLQH
ż UHJXODU�LUUHJXODU�OLQH

Ɣ 8QLYHUVDO�SURSHUWLHV�RI�LQWHUVHFWLQJ�OLQHV�
ż 7KH�VPRRWKHVW�WRQDO�WUDQVLWLRQ�RFFXUV�ZKHQ�DUFV�DUH�PXOWLSOLHG�

�� (��3DQRIVN\� 7U]\�U\FLQ\�$OEUHFKWD�'�UHUD��Ä5\FHU]� ĝPLHUü�L�'LDEHá´��ÄĝZ��+LHURQLP�Z�SUDFRZQL´�
Ä0HOHQFROLD�,´� LQ� 6WXGLD�]�KLVWRULL�V]WXNL� 3,:� :DUV]DZD������

�� %��/DWRXU��6��:RROJDU� ĩ\FLH�ODERUDWRU\MQH��.RQVWUXRZDQLH IDNWyZ�QDXNRZ\FK� 1DURGRZH�&HQWUXP
.XOWXU\��:DUV]DZD������

�� $��'�UHU� bVWKHWLVFKHU�([FXUV� +HLGULFK��������V� �����FLWHG� +LVWRULD�HVWHW\NL� W�����3:1��:DUV]DZD
������V������

��



ż 2SSRVLQJ�DUFV�IRUP�D�KRPRJHQHRXV�JULG�
ż $UFV�ZLWK�VLPLODU�FXUYDWXUH�FUHDWH�D�QRQ�XQLIRUP�VWUXFWXUH��PRLUp�
ż 7KH�VPRRWKHVW�DUF�LV�WKH�GLDJRQDO�RI�D�UHFWDQJOH��EDVHG�RQ�D�FLUFOH�

Ɣ UHVXOWV�IURP�WKH�SURSRUWLRQV�RI�WKH�JROGHQ�GLYLVLRQ�
Ɣ EXW�WKH�IRUPDW�IROORZLQJ�WKH�JROGHQ�GLYLVLRQ�LV�SDUDGR[LFDOO\�LPSUDFWLFDO

LQ�FRPSRVLWLRQ��PDWHULDO�DQG�GLVSOD\�
Ɣ EXW�DQ�DUF�UXQQLQJ�GLDJRQDOO\�DFURVV�WKH�VKHHW�LQ�VHULHV�$�PDNHV�LW

SRVVLEOH�WR�ILW���VXFK�IRUPDWV�LQWR�WKH�GLDPHWHU�RI�D�FLUFOH�
*HRPHWULFDOO\�LW�PHDQV�QRWKLQJ��SUDFWLFDOO\���LW�IDFLOLWDWHV�WKH�XVH�RI�WKH
FLUFOH�PRWLI�LQ�IXWXUH�FRPSRVLWLRQV��RSHUDWLQJ�V\PPHWULFDO�FXUYHV�DQG
FUHDWLQJ�PRGXODU�FRPSRVLWLRQV�LQ�D�VWDQGDUGL]HG�IRUPDW�

&UHDWLQJ�PRGXOHV��IRXQGHG�RQ�EDVLF�VKDSHV��LQ�WKH�IRUP�RI�JUDSKLF�PDWULFHV��DQG�WKHQ
LQWHUVHFWLQJ�WKHP��LQ�PLUURU�LPDJH��RU�HDFK�RWKHU���WKHRUHWLFDOO\�FRYHUV�DOO�WKH�SRVVLEOH�ZD\V
RI�VSDWLDO�KDWFKLQJ�RI�WKH�ILJXUH�

7KH�DEVWUDFW�FRPSRVLWLRQ�LV�WKXV�LFRQRJUDSKLFDOO\�FRPSOHWH��$VVXPLQJ�WKDW�WKH�DUFV�ZHUH
PRVW�RIWHQ�XVHG�WR�GHVFULEH��PRELOH��ILJXUHV��ILJXUH��FORWKLQJ��REMHFW��HWF���DQG�VWUDLJKW�OLQHV
IRU��LPPRELOH��VXEMHFWV��DUFKLWHFWXUH��VN\��HWF����WKH�SODQH�EHFRPHV�WKH�SURWDJRQLVW��DQG�WKH
PRGXOH�ERUGHUV�EHFRPH�WKH�HQYLURQPHQW�

*UDSKLF�SRVVLELOLWLHV�
Ɣ $XWRQRPRXV��FOHDU�LPDJHV�
Ɣ ,QILQLWH�QXPEHU�RI�VLQJOH�LPDJHV��ZKLFK�DUH�FRPELQDWLRQV�RI�PRGXOHV���UDWKHU�ZLWKLQ

WZR�OD\HUV��EXW�ZLWK�GLIIHUHQW�RIIVHW��GLIIHUHQW�UHIOHFWLRQ�
Ɣ 'LIIHUHQWLDWLQJ�PDWULFHV�ZLWKLQ�D�JLYHQ�YHFWRU���LQWHUYDO��WKLFNQHVV��VW\OLQJ��&KDQJLQJ

RQH�SURSHUW\�E\�D�WLQ\�DPRXQW�OHDGV�WR�D�FRPSOHWHO\�GLIIHUHQW�SODQH��D�GLIIHUHQW
PDQXDO�FKDOOHQJH��DQG�WKH�DELOLW\�WR�GHYHORS�PRUH�QHZ�PDWULFHV�HQGOHVVO\�

Ɣ *UDSKLF��UHF\FOLQJ����SRVVLELOLW\�RI�PXOWLSOH�DQG�GLYHUVH�XVH�RI�PDWULFHV��WUDQVIHUULQJ
UHVSRQVLELOLW\�IRU�WKH�ILQDO�HIIHFW�WR�WKH�SULQWLQJ�SURFHVV�

Ɣ &RPSRVLQJ�PRGXODU�LPDJHV�DW�DQ\�VFDOH�

5HJXODU�LQWHUIHUHQFHV�JHQHUDWH�PRLUp�SDWWHUQV��ZLWK�ZKLFK�P\�SULQWV�DUH�LGHQWLILHG��+RZHYHU�
LW�KDV�QHYHU�EHHQ�DQ�LPSRUWDQW�IRUPDO�DVSHFW�IRU�PH��,Q�P\�ILUVW�JUDSKLF�UHDOL]DWLRQV�,�QRWLFHG
WKDW�LW�ZDV�D�VWULNLQJ�PRWLI��VR�,�QDWXUDOO\�EDVHG�P\�VXEVHTXHQW�FRPSRVLWLRQV�RQ�LW�
1HYHUWKHOHVV��,�SULPDULO\�ORRNHG�IRU�WKH�PDWWHU�RI�D�UHJXODU�JULG�UDWKHU�WKDQ�DFFHQWLQJ�VKDSHV�
1RZ��,�ZRXOG�OLNH�WR�UHGXFH�WKH�HIIHFW�RI�PRLUp�WR�D�VXERUGLQDWH�UROH��D�FXULRVLW\��DQ�DFFHQW��D
GHWDLO��DQG�SXW�WKH�PDLQ�HPSKDVLV�RQ�WKH�LPSDFW�RI�D�SODQH�ILOOHG�ZLWK�D�KRPRJHQHRXV�OLQHDU
VWUXFWXUH�

,�DOVR�DGGHG�IXOO�FLUFOHV�WR�WKH�VHW�RI�PDWULFHV��7KH�ILUVW�RQH��ILOOHG�ZLWK�OLQHV�GHVFULEHG�RQ�D
FLUFOH��LV�WKH�DXWKRU
V�LQWHUSUHWDWLRQ�RI�D�VSKHUH��7KH�RWKHUV�ZHUH�LQVSLUHG�E\�PRWLIV�,�KDG
HQYLVLRQHG��7KH�PRVW�IUHTXHQWO\�XVHG�LQ�FRSSHUSODWH�DUH�FRQFHQWULF�FLUFOHV��WKH�LQWHUVHFWLQJ
OLQHV�XVHG�E\�6RO�/HZLWW��DQG�WKH�0HOODQ�VSLUDO��7KH�FKLDURVFXUR�VSKHUH�WKDW�HQOLYHQV�WKLV
FRQVLVWHQW�VHW�LV�WKH�ERXQGDU\�RI�UHDOLVWLF�GUDZLQJ�WKDW�,�DOORZ�LQ�P\�V\VWHP�

,W�LV�DQRWKHU�DWWHPSW�WR�VHWWOH�DFFRXQWV�ZLWK�P\�RZQ�LFRQRJUDSK\�DQG�DHVWKHWLFV��)RU�WKH
PRWLI�RI�WKH�VSKHUH��OLNH�D�EDOO�DQG�FKDLQ��KDV�DFFRPSDQLHG�PH�IRU�D�ORQJ�WLPH��ILUVW�PDGH

��



SXEOLF�LQ�������LQ�WKH�VHULHV��,QWHUSUHWDWLRQV�RI�WKH�6SKHUH���ZKLFK�LV�DQ�DSSHQGL[�WR�WKH
VHULHV��/XPLQDQFH���,W�LV�D�FRXQWHUEDODQFH�WR�WKH�PXOWLSOLHG�SDWWHUQV��SODQHV�DQG�GLYLVLRQV��
SHUIHFW��V\PPHWULFDO��QDWXUDOO\�HIIHFWLYH�DQG�DWWUDFWLQJ�WKH�DWWHQWLRQ�RI�WKH�YLHZHU��QRW
WROHUDWLQJ�UDQGRPQHVV��*UDSKLF�DUWLVWV�RI�DOO�JHQHUDWLRQV�KDYH�WULHG�WR�GHDO�ZLWK�WKLV�PRWLI�
ZLWK�D�YDULHG�VXFFHVV��,Q�WKH�KLVWRU\�RI�JUDSKLF�DUW��RQFH�GRPLQDWHG�E\�FRQFHQWULF�FLUFOHV�DQG
QRZDGD\V�E\�DQJXODU�SRO\JRQV��,�KDYH�QRW�HQFRXQWHUHG�D�GUDZLQJ�V\VWHP�WKDW�ZRXOG�VDWLVI\
PH�DQG�DOORZ�IRU�WKH�VLPXOWDQHRXV�FURVVLQJ�RI�OD\HUV�RI�OLQHV��WKH�QHXWUDOLW\�RI�WKHLU�JULG�DQG
WKH�VPRRWK�GHVFULSWLRQ�RI�GHSWK��,URQLFDOO\��WKH�FORVHVW�WR�WKH�DERYH�DUH�WKH�GHSLFWLRQV�RI
KRUVH�UXPSV�LQ�*ROW]LXV
�SULQWV���

)RU�PH��WKH�VSKHUH�LV�OLNH�D�SRO\KHGURQ��DQ�LQH[KDXVWLEOH�VRXUFH�RI�JHRPHWULF
UHSUHVHQWDWLRQV�WKURXJK�WKH�DJHV��)URP�1HROLWKLF��JURRYHG�VWRQHV��WKURXJK�EURQ]H
GRGHFDKHGURQV�PDGH�LQ�DQFLHQW�5RPH��WR�WKH�VFKHPHV�RI�WKH�,WDOLDQ�5HQDLVVDQFH
GHYHORSHG�E\�3DROR�8FHOOR��3LHUR�GHOOD�)UDQFHVFD��/HRQDUGR�GD�9LQFL��/XFD�3DFLROL��'DQLHOH
%DUEDUR��DQG�)UD�*LRYDQQL�LQ�WKHLU�PDUTXHWU\��,Q�WKH�*HUPDQ�5HQDLVVDQFH��LW�DSSHDUV�LQ
'�UHU
V��0HODQFKROLD�,���LV�GHVFULEHG�E\�-RKDQQHV�.HSOHU�DQG�NQRZQ�IURP�LOOXVWUDWLRQV�E\
:HQW]HO�-DPQLW]HU����7KH�SRO\KHGURQ�PRWLI�ZDV�XVHG E\�(VFKHU�DQG�2ODIXU�(OLDVVRQ�LQ
PRGHUQ�WLPHV�

,W�WXUQHG�RXW�WKDW�WKH�VROXWLRQ�WR�WKH�REVHVVLYH�ULGGOH��FRUUHVSRQGLQJ�WR�P\�H[SHFWDWLRQV��,
IRXQG�LQVLGH�P\�JHRPHWULFDO�DVVXPSWLRQV��,QVWHDG�RI�XVLQJ�FRQFHQWULF�FLUFOHV�RU�VSLUDOV�
ZKLFK�VHHPHG�WR�EH�WKH�RQO\�ORJLFDO�VROXWLRQ��,�XVH�D�FXUYH�EDVHG�RQ�WZR�V\PPHWULFDOO\
FRQQHFWHG�KDOYHV�RI�D�FLUFOH��0XOWLSOLHG�OLQHV�WKLFNHQ�WRZDUGV�RSSRVLWH�HGJHV��7KLV�ZD\��E\
FURVVLQJ�WKH�PRGXOHV�DQG�URWDWLQJ�RQH�RI�WKHP�E\����GHJUHHV��WKH�JULG�LQ�WKH�PRVW���EXOJHG�
SDUW�RI�WKH�VSKHUH�LV�VSDUVH��DQG�GHQVH�LQ�WKH���IDUWKHVW��SODFHV��7R�DFKLHYH�WKH�LOOXVLRQ�RI
IDOOHQ�DQG�UHIOHFWHG�OLJKW��LW�LV�QHFHVVDU\�WR�FRQVLVWHQWO\�YDU\�WKH�WKLFNQHVV�RI�WKH�OLQHV�

7KH�IRUPDW�RI�WKH�SULQWV�LV�UHODWHG�WR�WKH�OLPLW�RI�P\�RZQ�VNLOOV�WKDW�,�DP�H[SORULQJ��6LQFH�,�DP
RQO\�WRXFKLQJ�UHDOLVP��VXFFHVV�LV�QRW�GHSHQGHQW�RQ�WKH�DFFXUDWH�WUDQVIHU�RI�WKH�PRWLI�EXW�RQ
EUHDNLQJ�GRZQ�WKH�SURFHVV�LQWR�VWDJHV�DQG�ILQGLQJ�WKH�ULJKW�WHFKQLFDO�PHWKRG��7KH�UDQJH�RI
WKH�JUD\VFDOH�GHSHQGV�RQO\�RQ�KRZ�IDU�,�FDQ�VPRRWKO\�WKLFNHQ�WKH�FXW�OLQHV��$W�WKLV�VWDJH�DQG
RQ�WKH�EDVLV�RI�FXUUHQW�DWWHPSWV�,�KDYH�FRQFOXGHG�WKDW�P\�FRSSHUSODWH�HQJUDYLQJ�VNLOOV�DOORZ
PH�WR�VPRRWKO\�WKLFNHQ�D�OLQH�RI�DERXW����FP��7KDW�LV�ZK\�WKH�PDWULFHV�RI�WKH��,PSUHVVLRQV�
VHULHV�DUH�VLPLODU�WR�WKH�$��IRUPDW��,Q�WKH�PDWULFHV�RI�WKH��6SKHUHV��VHULHV�WKH�OLQH�QDUURZV�WR
D�EOLVWHU�RI�WKH�KLJKHVW�OLJKW�DQG�IDGHV�RXW��UHSUHVHQWLQJ�UHIOHFWHG�OLJKW���VR�,�FRXOG�DIIRUG�WR
PDNH�D�VSKHUH�RI�DERXW����FP�LQ�GLDPHWHU�

,;��&UDIW

0\�WKRXJKWV�DUH�LQHYLWDEO\�DFFRPSDQLHG�E\�UHIOHFWLRQV�RQ�WKH�ERXQGDULHV�RI�FUDIW�DQG�DUW��,
WKLQN�WKDW�WKH�SHUFHSWLRQ�RI�WKHVH�ILHOGV�LV�PDLQO\�LQIOXHQFHG�E\�WKH�FRQWH[W�RI�WLPH��HVSHFLDOO\
WRGD\��7KHUH�XVHG�WR�EH�FOHDU�FULWHULD�WKDW�D�PDVWHU�LQ�D�JLYHQ�FUDIW�VKRXOG�PHHW��/HW�PH
VLPSOLI\��XQWLO�SRVWPRGHUQLVP��DUW�ZDV�PRUH�PHDVXUDEOH��7KH�IRUPHU�DUWLVW�DUWLVDQ�FHUWDLQO\

�� *�:��+DUW� 3RO\KHGUD�DQG�$UW� KWWSV���ZZZ�JHRUJHKDUW�FRP�YLUWXDO�SRO\KHGUD�DUW�KWPO� �����������

�� (�J��FRSSHUSODWH�HQJUDYLQJV�E\�*ROW]LXV��EHORQJLQJ�WR�WKH�F\FOH�Ä(TXLOH�,RDQQLV�$XVWULDFL´��FD�������
Ä7XVFXV´��Ä&DODEHU´��Ä(TXXV�OLEHU�HW�LQFRPSRVLWXV´��&ROOHFWHG�E\�6WUDGDQXV��WKH�VHULHV�RI����SULQWV�ZDV
EHJXQ�E\�+LHURQ\PXV�:LHUL[��DQG�WKH�WLWOH�SDJH�ZDV�GRQH�E\�$GULDHQ�&ROODHUW�

��



VWUXJJOHG�ZLWK�VLPLODU�LQWHUQDO�GLOHPPDV��HYHQ�LI�KH�GLG�QRW�\HW�NQRZ�KRZ�WR�QDPH�WKHP��EXW
KH�ZDV�DOVR�PRUH�ILUPO\�URRWHG�LQ�D�JLYHQ�DHVWKHWLFV�DQG�WUDGLWLRQ��%UHDNLQJ�FRQYHQWLRQV
H[SRVHG�KLP�WR�PLVXQGHUVWDQGLQJ�DQG�ULGLFXOH��DQG�KLV�YLVLRQDU\�ZRUN�ZDV�DSSUHFLDWHG
UDWKHU�SRVWKXPRXVO\��H�J��&ODXGH�0HOODQ
V�WUDQVJUHVVLYH�VW\OH���7RGD\�LW�LV�WKH�RWKHU�ZD\
URXQG��DUWLVWU\�LV�DERYH�DOO�DERXW�GLOHPPDV��DQG�XQUHIOHFWLYH��XQFRQVFLRXV�FUHDWLRQ�LV�VXEMHFW
WR�FULWLFLVP��OHW
V�KRSH�VR���

1HYHUWKHOHVV��,�ZRXOG�OLNH�WR�SURSRVH�D�XQLYHUVDO�WKHVLV��FUDIW�EHFRPHV�DUW�ZKHQ�LW�FURVVHV
WKH�ERXQGDULHV�RI�RQH
V�RZQ�NQRZOHGJH�DQG�VNLOOV�

5HJDUGOHVV�RI�WKH�FUHDWLYH�ILHOG��WKHUH�PXVW�EH�D�PRPHQW�ZKHQ�WKH�DXWKRU�EHJLQV�WR
UHSURGXFH�KLPVHOI��7KHQ��QRW�DOZD\V�FRQVFLRXVO\��KH�PDNHV�D�FKRLFH��ZKHWKHU�WR�PXOWLSO\�WKH
ZRUNV�WKDW�KH�IHHOV�DUH�JRRG��RU�WR�WDNH�D�ULVN�DQG�VHH�ZKDW�LV�KLGGHQ�QH[W�
$Q�LQVWUXPHQWDO�PXVLFLDQ��KDYLQJ�PDVWHUHG�D�JLYHQ�SLHFH��ZLOO�KH�GHSULYH�KLPVHOI�RI�WKH
RSSRUWXQLW\�WR�DGG�D�SLHFH�RI�KLPVHOI�WR�LW"�:LOO�KH�PDNH�DQ�DWWHPSW�DW�LQWHUSUHWDWLRQ�
LPSURYLVDWLRQ"�$QG�&]HVáDZ�6áDQLD���%LWZD�SRG�*UXQZDOGHP��KDV�KH�LQWHUSUHWHG�RU
UHSURGXFHG"�3HUKDSV�WKLV�LV�DQ�LQDSSURSULDWH�TXHVWLRQ�ZLWK�UHJDUG�WR�WKH�HDUO\�VWDJH�RI�KLV
ZRUN��EXW�ODWHU��LQ�D�SULYDWH��XQFLUFXODWHG�VHULHV�RI�SRVWDJH�VWDPSV���:RUOG
V�+HDY\ZHLJKW
%R[LQJ�&KDPSLRQV���GLG�KH�QRW�PDVWHU�WR�SHUIHFWLRQ�WKH�VSDWLDO�GUDZLQJ�RI�D�ER[LQJ�JORYH
DIWHU�MXVW�D�IHZ�ILUVW�DWWHPSWV"�:K\�ZDV�DQRWKHU�GR]HQ�FUHDWHG"�� 0D\EH�KH�ZDV
SUHRFFXSLHG�ZLWK�WKH�FRQWUDVW�EHWZHHQ�WKH�PDWWHU�RI�WKH�JORYH�DQG�WKH�IDFH�RI�WKH�ER[HU��EXW
ZDV�WKH�VWXG\�RI�WKH�ILQH�IRUPDO�DVSHFW�VR�LPSRUWDQW�IRU�KLV�VXEVHTXHQW��FRPPHUFLDO
UHDOL]DWLRQV"

7KH�ZRUNV�RI�JUHDW�SRUWUDLWLVWV�DUH�VDLG�WR�EH��DOLYH����DQ�DQDO\VLV�RI�WKHLU�WHFKQLTXH�UHYHDOV
H[SUHVVLYH�VWURNHV�RI�WKH�EUXVK��FKLVHO��DQG�EXULQ�LQ�D�IODZOHVV��PLPHWLF�WH[WXUH�WKDW�HOXGH�D
JLYHQ�VFKRRO��VW\OH��RU�UDWLRQDO�RSWLFV��,�WKLQN�LW�LV�WKH�WHVWLPRQ\�RI�WKH�FUHDWLYH�WHPSWDWLRQ��WKH
PRPHQW�RI�GLUHFW�VHQVRU\�FRQQHFWLRQ�ZLWK�WKH�ZRUN��D�VWDWH�UHVHUYHG�IRU�WKH�PDVWHU�RI�D
JLYHQ�FUDIW��5HDOLVP�LV�DQ�H[DPSOH�UHDGDEOH�IRU�RXU�FXOWXUDO�FLUFOH��EXW�LQ�WKH�FRPPRQ�DUW�WKDW
DFFRPSDQLHV�PDQ�LQ�HYHU\GD\�OLIH��UHODWHG�WR�RWKHU�DUHDV��RQH�FDQ�ILQG�PRUH�RI�WKHP��IURP
EURNHQ�-DSDQHVH�FHUDPLFV��UHSDLUHG�ZLWK�JROG��WR�IXVLRQ�FXLVLQH�

,W
V�DOVR�D�FUXHO�EXW�HIIHFWLYH�GLGDFWLF�PHWKRG���JHWWLQJ�WKH�VWXGHQW�WR�H[SORUH�D�JLYHQ�WRSLF�VR
WKDW�E\�GHSOHWLQJ�WKH�SRVVLELOLWLHV��DQG�EHLQJ�H[KDXVWHG�E\�WKH�SRVVLELOLWLHV��WKH\�PRYH�RQ�WR
LQQRYDWLYH�VROXWLRQV��WKHUHE\�EURDGHQLQJ�WKHLU�SHUVSHFWLYH�DQG�VNLOOV�

)LQDOO\��,�ZLOO�VWDQG�XS�IRU�WKH�FUDIWVPHQ���WKH�MX[WDSRVLWLRQ�RI�FUDIWVPDQ�DQG�DUWLVW�VHHPV
XQIDLU�WR�ERWK��)LUVW��,�DP�FRQYLQFHG�WKDW�HYHU\�DUWLVDQ�KHDUV�WKH�DUWLVWLF�ZKLVSHUV�EHFDXVH
WKHLU�HYHU\GD\�OLIH�LV�D�FUHDWLYH�SURFHVV��6HFRQGO\��LI�KH�FRQVFLRXVO\�UHMHFWV�H[SHULPHQWDWLRQ
DQG�FRQWLQXHV�WR�ZRUN�LQ�KDUPRQ\�ZLWK�KLPVHOI��GRHV�KH�QRW�HYRNH�HQY\�IURP�WKH�WDQJOHG
DUWLVW"

�� $��6DQGVWU|P��UHG��� &]HVáDZ�6áDQLD��$QWRORJLD�MXELOHXV]RZD� :\GDZQLFWZR�$NDGHPLL�6]WXN
3LĊNQ\FK�LP��-DQD�0DWHMNL�Z�.UDNRZLH��6]WRNKROP�±�.UDNyZ������

��



;��3UDFWLFH

�2QH�PXVW�NHHS�GUDZLQJ�DQG�GUDZLQJ��$QG�ZKHQ�RQH�FDQQRW�GUDZ�ZLWK�D�SHQFLO��RQH�PXVW
GUDZ�LQ�WKRXJKW�����%DOWKXV

7KRXJKWV��DV�,�NHHS�HPSKDVL]LQJ��DUH�QRW�HQRXJK�IRU�PH���,�ZDQW�WR�VHH�VSHFLILF�LPDJHV�DQG
,�ORRN�IRU�WKH�HDVLHVW�ZD\�WR�PDWHULDOL]H�WKHP��HYHQ�LI�LW�LQYROYHV�\HDUV�RI�SUHSDUDWLRQ��7KH
LQH[SHULHQFHG�DPDWHXU�GRHV�D�ORW�RI�XQQHFHVVDU\�ZRUN��KH�FROOHFWV�LPSUDFWLFDO�WRROV��KH
LGHQWLILHV�ZRUN�ZLWK�D�FHUWDLQ�PRRG�DQG�DWWLWXGH��KH�RUJDQL]HV�KLV�VWXGLR�UDWKHU�WKDQ�KLV�ZRUN�
&UDIW�ULWXDOV�FDUU\�WKH�ULVN�RI�GULIWLQJ�RQ�D�VHD�RI�XQSURGXFWLYLW\��7KH�GHFLVLRQ�WR�VHOI�HGXFDWH
LQ�WKH�FRSSHUSODWH�HQJUDYLQJ�WHFKQLTXH�LV�D�MRXUQH\�DV�URPDQWLF�DV�LW�LV�IUXVWUDWLQJ��5HO\LQJ
RQ�VRXUFHV��DGYLFHV�DQG�VSHFXODWLRQV��,�PRYH�IRUZDUG�EXW�RIWHQ�ODFN�D�SRLQW�RI�UHIHUHQFH�
+HQFH��,�IDOO�SUH\�WR�PDQ\�SLWIDOOV�

7KH�SURFHVV�RI�FUHDWLQJ�D�SULQW�DOORZV�PH�WR�H[SHULHQFH�XQLTXH���PDJLFDO��PRPHQWV��2Q�WKH
RWKHU�KDQG��EHFDXVH�WHFKQLFDO�UHJXODWLRQV�DUH�EDVHG�RQ�XQTXHVWLRQDEOH�LPSHUDWLYHV��LW�LV
HDV\�WR�ORVH�GLVWDQFH�IURP�DJH�ROG�WHFKQRORJ\��VXFFXPE�WR�LWV�DOFKHPLFDO�SURSHUWLHV��DQG
VXFFXPE�WR�WKH�FRQVWUDLQWV�WKDW�VWLIIHQ�WKH�HIIHFWV�RI�ZRUN��7KLV��KRZHYHU��LV�D�SULFH�ZRUWK
SD\LQJ�IRU�H[SHULHQFLQJ�KLJKHU�HPRWLRQV�

7KH�SURFHVV�RI�VHOI�HGXFDWLRQ�LV�GLIILFXOW�EHFDXVH�,�UHO\�RQ�XQVWUXFWXUHG�LQSXWV��KHDUG�LQ�WKH
XQLYHUVLW\�VWXGLR��IRXQG�LQ�WKHRUHWLFDO�VWXGLHV��RU�RQ�WKH�,QWHUQHW��0\�WKHRUHWLFDO�NQRZOHGJH�LV
D�QHWZRUN�RI�VKRUW�FOXHV��QRWHV�LQ�P\�PHPRU\��ZKLFK�,�UHFDOO�GHSHQGLQJ�RQ�WKH�WHFKQLFDO
VLWXDWLRQ�,�HQFRXQWHU��,�UHPHPEHU�WKHP�E\�SLFWRULDO�DVVRFLDWLRQV�DQG�PHWDSKRUV��DQG�,
FRQVLGHU�WKHP�OHDUQHG�ZKHQ�,�UHIHU�WR�WKHP�DXWRPDWLFDOO\��,�RQO\�VXVSHFW�WKDW�P\�EXULQ�LV
VKDUS�ZKHQ�WKH�FRSSHU�VKDYLQJV�DUH�UHIOHFWHG�LQ�LWV�SROLVKHG�WLS���LQVWHDG�RI�WKH�FRPPRQ�WHVW
RI�KRRNLQJ�WKH�WLS�RI�WKH�WRRO�LQWR�WKH�QDLO�SODWH��0\�JULS�LV�ULJKW�ZKHQ�,�GRQ
W�KDYH�WR�XVH�IRUFH
WR�FXW�D�OLQH���LI�,�IHHO�WHQVLRQ�LQ�P\�KDQG��,�FDQ�VXVSHFW�,
P�DERXW�WR�PDNH�D�PLVWDNH��$QG
PDQ\�RWKHU�UXOHV�WKDW�,�ZRQ
W�EULQJ�XS�RXW�RI�UHVSHFW�IRU�DQ�DJH�ROG�GLVFLSOLQH��,�GRQ
W�IHHO
FRPSHWHQW�WR�ZULWH�GRZQ�P\�REVHUYDWLRQV�LQ�WKH�IRUP�RI�UHFRPPHQGDWLRQV��EHLQJ�DQ
DPDWHXU��$�UHOLDEOH�VRXUFH�RI�LQIRUPDWLRQ�LV�WKH�FODVVLF�PDQXDOV�

Ɣ 5REHUW�1DQWHXLO���5HIOHFWLRQV�RU�0D[LPV�RQ�3DLQWLQJ�DQG�(QJUDYLQJ���F�������
Ɣ $EUDKDP�%RVVH���2Q�WKH�0DQQHU�RI�(WFKLQJ�ZLWK�$FLG�DQG�ZLWK�D�%XULQ��DQG�RI

'DUN�0DQQHU�(QJUDYLQJ��������
Ɣ 'RPHQLFR�7HPSHVWL���,�GLVFRUVL�VRSUD�O
LQWDJOLR�������������

:KLOH�DFTXLULQJ�PDQXDO�VNLOOV��,�XVHG�WKH�FODVVLFDO�WUDLQLQJ�PHWKRG�EDVHG�RQ�D�SURJUHVVLRQ�RI
HIIRUWV�DQG�D�SURJUDPPHG�WUDLQLQJ�SODQ��:KHQ�,�GLGQ
W�VHH�SURJUHVV�RQ�WKH�FRSSHU�SODWH�IRU�D
ORQJ�WLPH��,�UHDFKHG�IRU�DOWHUQDWLYH�VXUIDFHV��VXFK�DV�3OH[LJODV��EULWWOH�DQG�XQVWDEOH���39&
�IRDPHG�VKHHWV���WRR�VRIW�IRU�SULQWLQJ���DQG�ILQDOO\�3(7��SRO\HWK\OHQH�WHUHSKWKDODWH��D�UHVLOLHQW
PDWHULDO��MXVW�OLNH�FRSSHU��JUDEV��WKH�EXULQ�DQG�DOORZV�\RX�WR�FXW�OLQHV�VPRRWKO\���,W�WXUQHG�RXW
WKDW�,�FDQ�FXW�VPRRWKO\�DQG�SUHFLVHO\�LQ�V\QWKHWLF�PDWHULDOV��EXW�WKH�JUDSKLF�H[SUHVVLRQ�RI�WKH
WHVW�PDWULFHV�LV�IDU�IURP�P\�H[SHFWDWLRQV��1HYHUWKHOHVV��WKH�WLPH�VSHQW�VROHO\�SUDFWLFLQJ
DOORZHG�PH�WR�VPRRWKO\�UHWXUQ�WR�ZRUNLQJ�LQ�FRSSHU�ZLWK�D�PXFK�KLJKHU�OHYHO�RI�SUHFLVLRQ�

7KH�V\PEROLVP�RI�WKH�V\QWKHWLF�PDWHULDO�LV�LQWHUHVWLQJ��LW�WXUQHG�RXW�WKDW�GXULQJ�WKH�SDQGHPLF
3(7�EHFDPH�KDUG�WR�JHW�DQG�H[SHQVLYH���LW�LV�XVHG�WR�PDNH�SURWHFWLYH�VFUHHQV�DQG�YLVRUV�
7KH�PRUH�LQWHUHVWLQJ�ZDV�LWV�XVH�LQ�WKH�DUWLVWLF�SURFHVV��WDNLQJ�SODFH�LQ�LVRODWLRQ��,Q�DGGLWLRQ�

��



WKH�VXEVWUDWH�FRPSOHWHO\�FKDQJHV�WKH�PRRG�RI�WKH�ZRUN���WKH�PLUURU�RI�WKH�VPRRWK��V\QWKHWLF
PDWHULDO�LV�KHUPHWLF��IXWXULVWLF��ZRUNLQJ�LQ�WKH�FRRO�WHFKQRPDWHULDO�LV�FRPSOHWHO\�GLIIHUHQW�WKDQ
LQ�WKH�FR]\��ZDUP�FRSSHU��7KH�FRQWUDVW�EHWZHHQ�WKH�WUDGLWLRQDO�WRROV�DQG�GLUW\�FXWWLQJ�SDG
DQG�WKH�IRLO�SURWHFWHG�SODVWLF��WKH�WUDQVOXFHQW�VSULQJV�RI�FXW�OLQHV�ODQGLQJ�EHWZHHQ�WLQ\�FRSSHU
VKDYLQJV���D�EL]DUUH�GLVVRQDQFH�

;,��7HPSRUDU\�LPSUHVVLRQV

����
$�PRGXODU�JUDSKLF�LQVWDOODWLRQ�DQG�D�VHULHV�RI����SKRWRJUDSKV�GRFXPHQWLQJ�LWV�FRQILJXUDWLRQV

0DWHULDOV�DQG�PHGLD�
Ɣ LQVWDOODWLRQ���GXFW�WDSH��ILEHUJODVV�PHVK��WULSRGV��VWXGLR�OLJKWV�
Ɣ 'RFXPHQWDWLRQ���GLJLWDO�SKRWRJUDSK\��SKRWRJUDSKV�LQ�VTXDUH�DVSHFW�UDWLR

7KH�GLPHQVLRQV�RI�WKH�LQVWDOODWLRQ�GHSHQG�RQ�WKH�FRQILJXUDWLRQ�RI�WKH�HOHPHQWV�
Ɣ ��PRGXOHV�RI�����î�����FP�HDFK����PRGXOHV�RI�����î�����FP�HDFK
Ɣ WULSRGV�ZLWK�GLPHQVLRQV�RI�a����î����î����FP�HDFK��VWXGLR�OLJKWLQJ�ZLWK�GLPHQVLRQV�RI

a����î����î����FP
7KH�H[HPSODU\�LQVWDOODWLRQ�SUHVHQWLQJ�D�VSKHULFDO�IRUP�KDV�GLPHQVLRQV�RI�a����î�����î���
FP
0HWKRG�RI�H[SRVLWLRQ���SK\VLFDO�SUHVHQWDWLRQ�RI�WKH�LQVWDOODWLRQ�LQ�D�VHOHFWHG�VHW��H[SDQGHG
ZLWK�IXOO�SKRWRJUDSKLF�GRFXPHQWDWLRQ�RQ�D�GLJLWDO�GLVSOD\

7KH�³7HPSRUDU\�LPSUHVVLRQV´�DUH�VKDSHV�DQG�SODQHV�GHVFULEHG�ZLWK�OLQHV��LQVSLUHG�E\
IUDJPHQWV�RI�ZRUNV�E\�WKH�FODVVLFDO�HQJUDYHUV�DQG�WKHLU�GUDZLQJ�V\VWHPV��7KH�IRUP�RI�WKLV
LQVWDOODWLRQ�LV�D�UHVXOW�RI�WKH�FUHDWLYH�SURFHVV�XQGHU�SDQGHPLF�FRQGLWLRQV�

,VRODWLRQ�KDG�D�SDUDO\]LQJ�HIIHFW�RQ�PH��DQG�WKH�FRPIRUW�RI�ZRUNLQJ�LQ�FRQFHQWUDWLRQ�DQG
VROLWXGH�ORVW�LWV�FKDUP�RI�DQ�HVFDSH�IURP�UHDOLW\��7KHUHIRUH��,�VXUUHQGHUHG�P\�HQYLURQPHQW�WR
WKH�SURMHFW��DOORZLQJ�WKH�ODUJH�VFDOH�JUDSKLF�LQVWDOODWLRQ�WR�GRPLQDWH�P\�OLYLQJ�VSDFH�DQG
UHHYDOXDWH�P\�GDLO\�URXWLQH�

7KH�PDWHULDOV�XVHG��GXFW�WDSH��ILEHUJODVV�QHW��WULSRGV��VWXGLR�OLJKWV��DUH�D�SK\VLFDO�PHWDSKRU
IRU�WKH�EDVLF�SULQWPDNLQJ�PHDQV�RI�H[SUHVVLRQ��WUDFH��OLJKW��VKDGRZ��FRPSRVLWLRQ�
-X[WDSRVHG�WRJHWKHU��WKH\�DFW�DV�PDWULFHV�±�WKH�LPSUHVVLRQV�WHPSRUDULO\�JDLQ�GHSWK�
UHYHDOLQJ�QHZ�SDWWHUQV�DQG�PHDQLQJV�

6\VWHPDWLF�GRFXPHQWDWLRQ�RI�ZRUN�UHVXOWV�LQ�WKH�IRUP�RI�,QVWDJUDP�SRVWV�PHDVXUHV�WKH
SDVVLQJ�WLPH��VXEVWLWXWHV�VRFLDOL]DWLRQ�LQ�WKH�FRPSDQ\�RI�DUW��DQG�SDUDGR[LFDOO\�EULQJV�WKH
ZRUN�EDFN�WR�WKH�IRUPDW�RI�D�JUDSKLFDO�PLQLDWXUH�±�WKH�SURMHFW
V�VWDUWLQJ�SRLQW�

��



;,,��,PSUHVVLRQV

����
&ROOHFWLRQ�RI�SULQWV��DQ�RSHQ�VHULHV��EDVHG�RQ�FRPELQDWLRQV�RI������[�����FP�DQG������[�����
FP�FRSSHUSODWH�HQJUDYLQJV��$W�WKH�PRPHQW�WKH�F\FOH�FRQVLVWV�RI����PDWULFHV�DQG����GLIIHUHQW
SULQWV�

,QGLYLGXDO�FRPSRVLWLRQV�UHSURGXFH�WKH�VHW�XSV�RI�WKH�LQVWDOODWLRQ��7HPSRUDU\�LPSUHVVLRQV��
ZKLFK�WRRN�RQ�WKH�UROH�RI�D�ODUJH�IRUPDW��VSDWLDO�VNHWFKERRN�

5HYHUVLQJ�WKH�SURFHVV�DQG�VWDUWLQJ�WKH�IRUPDO�VHDUFK�ZLWK�WKH�ODUJH�IRUPDW�LQVWDOODWLRQ�KDV
DOORZHG�IRU�D�PLQLDWXUH�V\QWKHVLV�RI�LWV�PRQXPHQWDO�H[SUHVVLRQ�

;,,,��&HQWUXP

����
0RGXODU�LQVWDOODWLRQ�LQ�WKH�IRUP�RI�/('�QHRQ��FRPPLVVLRQHG�E\�WKH�HYHQW�VSDFH��&HQWUXP��
RSHUDWLQJ�LQ�WKH�VXPPHU�RQ�WKH�WHUUDFHV�RI�WKH�6SRGHN�LQ�.DWRZLFH�

7ZR�DQDORJRXV�PRGXOHV�UHSUHVHQW�D�VSKHUH��WKH�VXUIDFH�RI�ZKLFK�LV�FRYHUHG�ZLWK����PHWHUV
RI�RUDQJH�/('�WDSH��PDQXDOO\�IL[HG�WR�WKH�WUDQVSDUHQW�SOH[LJODVV�E\�����]LS�WLHV�

7KH�PRGXOHV�DOORZ�VHWWLQJ�WKHP�LQ�YDULRXV�FRQILJXUDWLRQV��LQWHUSUHWLQJ�WKH�LQWHUQDO�VWUXFWXUH
RI�WKH�VSKHUH��7KH�QHRQ�KLJKOLJKWHG�NH\�ORFDWLRQV�RI�WKH�HYHQW�VSDFH��DSSHDULQJ�RQ�VWDJH
GXULQJ�FRQFHUWV��LOOXPLQDWLQJ�WKH�JODVV�LQWHULRU�RI�WKH�6SRGHN��RU�GLUHFWLQJ�HYHQW�DWWHQGHHV�WR
WKH�EDU�

,�GHFLGHG�WR�LQFOXGH�WKLV�ZRUN�LQ�WKH�GHVFULEHG�VHW�QRW�RQO\�EHFDXVH�RI�LWV�JHRPHWULF
LFRQRJUDSK\��,�EHOLHYH�WKDW�LW�LQWURGXFHV�DQ�LPSRUWDQW��IURP�WKH�SRLQW�RI�YLHZ�RI�JUDSKLF�FUDIW�
FRQWH[W�RI�FRPPLVVLRQHG�ZRUN��3DUDGR[LFDOO\��QRZDGD\V�,�DP�PRUH�OLNHO\�WR�UHFHLYH�D
FRPPLVVLRQ�IRU�DQ�LQWHUPHGLD�LQVWDOODWLRQ�WKDQ�IRU�DQ�RFFDVLRQDO�SULQW�

7KH�FUHDWLRQ�RI�WKH�ZRUN�ZLWK�DQ�LQWHQWLRQ�WR�H[KLELW�LW�LQ�D�VSDFH�RWKHU�WKDQ�D�JDOOHU\�DOORZHG
PH�WR�UHDFK�D�ODUJHU�DQG�PRUH�GLYHUVH�JURXS�RI�YLHZHUV��SDVVHUV�E\��SHRSOH�XVLQJ�FDWHULQJ
IDFLOLWLHV��FRQFHUW�JRHUV��7KH�SRSXODULW\�RI�WKH�YHQXH��ORFDWHG�LQ�WKH�YLFLQLW\�RI�WKH�3ROLVK
5DGLR�1DWLRQDO�6\PSKRQ\�2UFKHVWUD��12635���UHVXOWHG�LQ�WKH�IDFW�WKDW�GXULQJ�RQH�RI�WKH
FRQFHUWV�&DWFKXS
V�SHUIRUPDQFH�LQ�IURQW�RI�WKH�QHRQ�ZDV�VHHQ�E\�RYHU�WZR�WKRXVDQG�SHRSOH�
%HORZ�DQ�H[FKDQJH�RI�PHVVDJHV�ZLWK�WKH�RUJDQL]HU�RI��&HQWUXP���2VNDU�2OV]HZVNL�

4��(YHU\WKLQJ�ZHQW�ZHOO"
$��,W�ZDV�JUHDW
RQO\�>���@
EHFDXVH�WKHUH�ZHUH�D�FRXSOH�RI�KXQGUHG�SHRSOH�DW�&DWFKXS��SOXV�DQRWKHU�FRXSOH�RI�RXU
UHJXODU�JXHVWV
DQG�LQ�WKH�PLGGOH�RI�RXU�FRQFHUW�WKH�FRQFHUW�XQGHU�QRVSU�HQGHG
DQG��N�SHRSOH�FDPH��'
3��:RRR

��



;,9��6SKHUHV

����
&ROOHFWLRQ�RI�SULQWV��VHULHV�RI�FRSSHUSODWH�HQJUDYLQJV��EDVHG�RQ�IRXU����[����FP�PDWULFHV�
7KH�LQGLYLGXDO�FRPSRVLWLRQV�DUH�GHYRWHG�WR�WKH�FKLDURVFXUR�GHVFULSWLRQ�RI�D�VSKHUH��XVLQJ
YDU\LQJ�VWUXFWXUHV�DQG�OLQH�LQWHQVLWLHV�

$OWKRXJK�P\�SULRULW\�ZDV�WR�GHYHORS�D�FRKHUHQW��/H:LWW�OLNH�V\VWHP�IRU�JHQHUDWLQJ�DUW��DQG�WR
IRFXV�RQ�WKH�FRQFHSWXDO�DQG�SHUIRUPDWLYH�DVSHFWV�RI�WKH�SURMHFW��,�VXFFXPEHG�WR�WKH
WHPSWDWLRQ�RI�PDNLQJ�D�VHW�RI�SULQWV��LQWHQGHG�SULPDULO\�WR�WHVW�P\�ZRUNVKRS�DQG�GUDZLQJ
VNLOOV��:KLOH�UHYHDOLQJ�DUWLVWLF�YDQLW\�DQG�ZHDNQHVV��DQG�RSHQLQJ�WKH�GRRU�WR�WKH�FULWLTXH�RI
DHVWKHWLFL]LQJ�DFWLRQ��,�DOVR�UHPDLQ�WUXH�WR�P\�XQGHUO\LQJ�GLVFLSOLQH��0\�SURMHFW�FDQQRW�EH
UHGXFHG�WR�WH[W��UHIOHFWLRQ��DQG�H[HFXWLRQ�RI�SUDFWLFH�PDWULFHV��DV�VWULFWO\�LQWHOOHFWXDO
YDOLGDWLRQ�LV�UHVHUYHG�IRU�RWKHU�DUW�GLVFLSOLQHV��7KH�IDFW�WKDW�,�PDNH�XS�WKH�UXOHV�RI�P\�DUWLVWLF
JDPH�P\VHOI�GRHV�QRW�PHDQ�WKDW�,�FDQQRW�ORVH�LQ�WKLV�JDPH���,�DP�RQO\�KXPDQ��LW�LV�PXFK
KDUGHU�IRU�PH�WR�UHMHFW�D�IODZHG�PHWDO�SODWH�WKDQ�D�PLVVHG�WKHRU\�

;9��,GHQWLW\

5HIHUULQJ�WR�P\�RZQ�UHIOHFWLRQV�RQ�WKH�UHODWLYLW\�RI�DUWLVWLF�DFWLRQV�LQ�D�VFLHQWLILF�FRQWH[W��,�GR
QRW�LQWHQG�WR�IRUPXODWH�GHILQLWH�FRQFOXVLRQV��:KDW�,�VHH�DV�WKH�PDUN�RI�D�VFLHQWLILF�DSSURDFK
LV��DERYH�DOO��D�FRPSUHKHQVLYH�DQDO\VLV�RI�WKH�VXEMHFW�PDWWHU��,�FRQGXFWHG�P\�UHVHDUFK�LQ
H[WUHPH�DQG�FRQWUDVWLQJ�ILHOGV��EHWZHHQ�FRQFHSWLRQ�FRQFHSWXDOLVP�DQG�SUDFWLFH�SUDJPDWLVP�
YLVXDO�DQG�VSHFWDFXODU��ULWXDO�SHUIRUPDWLYH�DQG�FUDIW�FUHDWLYH�DFWLYLW\��GHVLJQ�ORJLF�RI
DVVXPSWLRQV�DQG�DUWLVWLF�PXOWLSOLFLW\�RI�LQWHUSUHWDWLRQV�

,�WRRN�D�MRXUQH\�QRW�RQO\�LQ�WKH�IRRWVWHSV�RI�P\�SDVW�PDVWHUV�DQG�FRQWHPSRUDU\�DOOLHV��EXW
PRUH�LPSRUWDQWO\�LQWR�P\�RZQ�FUHDWLYH�LGHQWLW\��-XVW�DV�WKH�EOHQGLQJ�RI�SRS�FXOWXUDO�PRWLIV
KDV�UHSODFHG�VXEFXOWXUDOLVP��WKH�FRQWHPSRUDU\�DUWLVW�LV�UHWXUQLQJ�WR�WKH�5HQDLVVDQFH�LGHDO�RI
KDYLQJ�PXOWLSOH�FRPSHWHQFLHV��$�WUDQVLWLRQDO�SHULRG�LQ�ZKLFK�KH�ZLOO�IHHO�QRW�IXOO\�FRPPLWWHG
WR�WKH�ILHOGV�KH�WRXFKHV��SDVVHV�E\�LQ�IDYRU�RI�FRPSUHKHQVLYH�SURILFLHQF\��,QGHHG�
VSHFLDOL]HG�VNLOOV�JUDGXDOO\�EHFRPH�FLYLOL]DWLRQDO�VNLOOV��VXFK�DV�FRPSXWHU�XVDJH�DQG�ODWHU
JUDSKLF�GHVLJQ��QRZ�HYHU\RQH�GHVLJQV�WKHLU�VRFLDO�PHGLD�RU�GLJLWDO�GRFXPHQWV���6RRQ
SURJUDPPLQJ�ZLOO�DOVR�EHFRPH�D�FRPPRQ�VNLOO�

$V�RI�WRGD\��SXW�XS�DJDLQVW�D�ZDOO��WR�D�SULQWPDNHU�,�ZRXOG�VD\�,�DP�DQ�DUWLVW��DQG�WR�DQ�DUWLVW�,
ZRXOG�VD\�,�DP�D�SULQWPDNHU��7KLV�SURYRFDWLYH�WKHVLV�VWHPV�ERWK�IURP�P\�GLVDJUHHPHQW�ZLWK
WKH�SURPRWLRQ�RI�GHFODUDWLYH��OLPLWLQJ�DWWLWXGHV��SDUWLFXODUO\�LQ�DQ�DFDGHPLF�FRQWH[W��DQG�IURP
WKH�IDFW�WKDW�,�WUHDW�PDWWHUV�RI�DUW�ZLWK�WKH�VHULRXVQHVV�WKH\�GHVHUYH��,�KDYH�DOZD\V�REMHFWHG
ZKHQ�,�KHDUG��SOD\LQJ�ZLWK�IRUP��LQ�DFDGHPLF�UKHWRULF���WKRVH�IRU�ZKRP�LW�LV�MXVW�D�JDPH
VKRXOG�JR�EDFN�WR�WKH�VDQGSLW��,�VHH�QR�UHDVRQ�WR�GLPLQLVK�DUW�LQ�UHODWLRQ�WR�RWKHU�VFLHQWLILF
ILHOGV���HYHU\�GLVFLSOLQH�EDVHG�RQ�KXPDQ�FUHDWLYLW\�LV�HTXLYDOHQW��)LQGLQJ�YDOXH�LQ�VHHPLQJO\
LPSUDFWLFDO�DFWLYLWLHV�LV�YDOXDEOH�HYLGHQFH�RI�WKH�LQILQLWH�SRWHQWLDO�RI�KXPDQ�FDSDELOLWLHV��(YHQ
LI�WKDW�LV�WKH�RQO\�UROH�RI�DUW�

7KLV�LV�ZK\�,�YDOXH�WKH�FRPSOH[LW\�RI�WKH�SURMHFW�GHVFULEHG��0\�DVVXPHG�FRPPLWPHQW�WR�WKH
FODVVLFDO�ZRUNVKRS�ZDV�FRQIURQWHG�ZLWK�UHDOLW\�DQG�JDYH�ZD\�WR�FLUFXPVWDQWLDO

��



H[SHULPHQWDWLRQ��HYHQWXDOO\�UHWXUQLQJ�WR�WKH�XQGHUO\LQJ�WHFKQLTXH�LQ�LWV�SXUHVW�IRUP��6LPLODUO\�
P\�DWWLWXGH�WRZDUGV�FRQFHSWV�DQG�SURFHVV��ZKLFK�LQ�WKHPVHOYHV�KDYH�UHVHDUFK�SRWHQWLDO�EXW
DUH�LQFRPSOHWH�IRU�PH�ZLWKRXW�VROLG�H[HFXWLRQV��7KLV�EHOLHI�DULVHV��DPRQJ�RWKHU�WKLQJV��IURP
WKH�VWDWH�RI�FRQWHPSRUDU\�SULQWPDNLQJ��GLDORJXLQJ�ZLWK�WKH�YLHZHU
V�XQGHUVWDQGLQJ��$UFKDLF
SULQWPDNLQJ�WHFKQRORJLHV�DUH�H[SHULHQFLQJ�D�NLQG�RI�UHYLYDO�WKDQNV�WR�VRFLDO�PHGLD�
SRSXODUL]LQJ�YLUDO�YLGHRV�WKDW�VKRZ�D��RGGO\�VDWLVI\LQJ��� SURFHVV��0RVWO\��WKHVH�DUH�FXUVRU\
HIIRUWV��SUHVHQWLQJ�SULQWPDNLQJ�DV�D�GHFRUDWLYH�KREE\��LQ�WKH�YHLQ�RI�%RE�5RVV�� VKRZV��,I��LQ
PHGLD�FRYHUDJH��JUDSKLF�GHVLJQ�EHFRPHV�PHUHO\�DQ�LQWHUHVWLQJ�SURFHVV��KRZ�ZLOO��JUDSKLF
WKLQNLQJ��� EH�SRSXODUL]HG��DQG�ZLOO�LW�VWLOO�EH�QHHGHG"

+HQFH�P\�GHFLVLRQ�WR�KLGH�WKH�PDQXDO�SURFHVV�EHKLQG�PDNLQJ�SULQWV�LQ�WKH�FRSSHUSODWH
HQJUDYLQJ�WHFKQLTXH��,�GLG�QRW�ILOP�RU�SKRWRJUDSK�WKH�SURFHVV�RI�FXWWLQJ�ZLWK�D�EXULQ��,�NHSW
WKH�DWWUDFWLYH�LPDJH�RI�D�WKLFN�OD\HU�RI�FRSSHU�VKDYLQJV�SURWUXGLQJ�IURP�WKH�PLUURU�RI�WKH
PHWDO�SODWH�,�ZDV�ZRUNLQJ�RQ�H[FOXVLYHO\�IRU�P\VHOI��(YHQ�WKH�PDWULFHV�,�DP�QRW�NHHQ�WR�VKRZ
��WKHLU�DWWUDFWLYHQHVV�FRPSHWHV�ZLWK�WKH�PDWWHG�SULQW��DQG�,�ZDQW�WKH�VWRU\�RI�WKH�FUHDWLYH
PHWKRG�DV�VHHQ�IURP�P\�SHUVSHFWLYH�WR�VSHDN��QRW�WKH�PHWKRG�LWVHOI��3HUKDSV�P\�RZQ�ZRUN
ZLOO�RFFXS\�PH�VR�PXFK�WKDW�,�ZLOO�QHYHU�IHHO�WKH�QHHG�WR�XQYHLO�P\�ZRUNVKRS�

7KH�H[SUHVVLRQ�RI�P\�FRPSRVLWLRQV�FDQ�EH�GHVFULEHG�E\�D�WKUHH�GLPHQVLRQDO�FRRUGLQDWH
V\VWHP��)RUPDW�DQG�SUHFLVLRQ�DUH�RSSRVLQJ�SURSHUWLHV��DQG�OLQH�GHQVLW\�DQG�WKH�LOOXVLRQ�RI
VSDFH�ZRUN�V\QHUJLVWLFDOO\��DOWKRXJK�LW�LV�SRVVLEOH�WR�VKLIW�WKH�HPSKDVLV�WRZDUG�RQH�RI�WKHVH
SDUDPHWHUV��$OO�FRRUGLQDWHV�FRQWULEXWH�WR�WKH�H[SUHVVLRQ�RI�D�JLYHQ�SULQW���WKH\�GHVFULEH�LWV
IHDWXUHV��QRW�LWV�TXDOLW\��&RSSHUSODWH�PLQLDWXUHV�ZLOO�FRPH�DW�WKH�H[SHQVH�RI�IRUPDW�
QRQ�VWDQGDUG�PDWHULDOV�DOORZ�VPRRWK�PRYHPHQW�EHWZHHQ�D[HV��DQG�ODUJH�IRUPDW
H[SHULPHQWV�FDQ�KDYH�D�SRZHUIXO�HIIHFW�ZLWKRXW�JUHDW�SUHFLVLRQ��HQKDQFLQJ�RYHUZKHOPLQJ
GHQVLW\�RU�PRQXPHQWDO�VSDWLDOLW\��7KH�IRUPXOD�IRU�DQ�LGHDO�JUDSKLF�ZRXOG�EH�D�FLUFOH�
GHVFULEHG�E\�WKH�GLVWDQW�FRRUGLQDWHV�RI�DOO�IRXU�D[HV���OHW
V�KRSH�,�QHYHU�ILQG�LW�

�� '��)ROJD�-DQXV]HZVND�:LG]HQLH�JUDILF]QH� LQ� ��� 7ULHQQDOH�*UDILNL�3ROVNLHM �H[KLELWLRQ�FDWDORJXH��
.DWRZLFH�������V����±���

�� '��6PLWK� µ,W�ZDV�VKRFNLQJ¶��KRZ�GLG�D�%RE�5RVV�GRFXPHQWDU\ EHFRPH�VR�FRQWHQWLRXV"�
KWWSV���ZZZ�WKHJXDUGLDQ�FRP�ILOP������DXJ����ERE�URVV�GRFXPHQWDU\�QHWIOL[�MRVKXD�URIH� �����������

�� (�$��*RUGRQ� 7KH�:HLUGO\�7KHUDSHXWLF�:RUOG�RI��2GGO\ 6DWLVI\LQJ��9LGHRV�
KWWSV���ZZZ�SRSGXVW�FRP�WKH�ZHLUG�ZRUOG�RI�RGGO\�VDWLVI\LQJ�YLGHRV������������KWPO� �����������

��



;9,��)XWXUH

,Q�SODFH�RI�D�VXPPDU\��,�KDYH�GHFLGHG�WR�LGHQWLI\�WKHPHV�WKDW��IRU�YDULRXV�UHDVRQV��ZHUH�QRW
GHYHORSHG�GXULQJ�WKH�SURMHFW��6RPH�SODQV�,�ZLOO�IROORZ�LPPHGLDWHO\��RWKHUV�,�PD\�ORVH�LQWHUHVW
LQ�VRRQ�LQ�IDYRU�RI�QHZ�LGHDV��(DFK��KRZHYHU��LV�LPSRUWDQW�DQG�ZRUWK�GHWDLOLQJ�

'HVSLWH�P\�FRPPLWPHQW�WR�DEVWUDFW�V\QWKHVLV��,�DP�FRQVWDQWO\�WHPSWHG�WR�UHWXUQ�WR�WKH
ODQJXDJH�RI�UHDOLVP��,�WKLQN�,�DP�RQO\�UHVWUDLQHG�E\�P\�DYHUVLRQ�WRZDUGV�LGHQWLI\LQJ�ZLWK�D
SDUWLFXODU�V\PERORJ\�DQG�VHW�RI�DVVRFLDWLRQV��DOWKRXJK�,�UHDOL]H�WKDW�WKHVH�IDFWRUV�FDQ�EH�DV
REOLJLQJ�DV�WKH\�DUH�VWLPXODWLQJ��,�KDYH�VHWWOHG�RQ�D�K\SHU�UHDOLVWLF�UHSUHVHQWDWLRQ�RI�D�VSKHUH
LQ�WKH��6SKHUHV��VHULHV��EXW�,�GRQ
W�NQRZ�KRZ�PXFK�ORQJHU�,�ZLOO�EH�DEOH�WR�UHVLVW�WKH�QDWXUDO
KXPDQ�QHHG�WR�LPLWDWH�

,Q�P\�VHDUFK�IRU�DQ�DOWHUQDWLYH�PHWKRG�RI�UHSUHVHQWDWLRQ��,�DOVR�PDGH�QR�DWWHPSW�WR
UHSURGXFH�UDQGRP��ILJXUDWLYH�PRWLIV�PDQXDOO\��JHQHUDWHG�E\�D�FRPSXWHU��$�IRUP�VWULSSHG�RI
LWV�DVVRFLDWLRQV�GRHV�QRW�H[LVW��DV�HYLGHQFHG�E\�GLJLWDO�H[SHULPHQWV���*RRJOH
V�'HHS'UHDP
QHXUDO�QHWZRUN�VXEMHFWHG�WR�KDOOXFLQDWLRQV�GRPLQDWHG�E\�LPDJHV�RI�GRJV����RU�FRQYHUVHO\��D
UDQGRP�DOJRULWKP�ZULWWHQ�ZLWK�WKH�DVVXPSWLRQ�WKDW�WKH�JHQHUDWHG�LPDJHV�ZRXOG�LQFOXGH
DQLPDO�ILJXUHV���

,�DOVR�GHFLGHG�QRW�WR�FRQWLQXH�H[SHULPHQWLQJ�ZLWK�PDFKLQH�HQJUDYLQJ�RI�PDWULFHV�XVLQJ�&1&
HTXLSPHQW��7KLV�GLUHFWLRQ�LV�QRW�IRU�PH��WR�PXOWLSO\�DQRQ\PRXV�FRPSRVLWLRQV��WR�UHGXFH�WKH
SURFHVV�WR�D�WHFKQRORJLFDO�FXULRVLW\��VXFK�DV�WKH�DFWLRQV�GRFXPHQWHG�E\�WKH�52%2�+2%2��

FKDQQHO��7KLV�GLUHFWLRQ�RI�GHYHORSPHQW�ZDV�DGRSWHG�E\�P\�3K'�WKHVLV�VXSHUYLVRU��3URIHVVRU
.U]\V]WRI�7RPDOVNL��ZKR�LQ�KLV�DZDUG�ZLQQLQJ�VHULHV��*HQHVLV�IRU�$VWURSK\VLFLVWV��� SURYHV
WKDW�WKH�DUWLVWLF�H[SUHVVLRQ�RI�PHFKDQLFDO��LQWDJOLR�VWUXFWXUHV�FDQ�RQO\�EH�IXOO\�H[SUHVVHG�LI
VXSSRUWHG�E\�PDQXDO�LQWHUYHQWLRQ�

,�KDYH�QRW�SODQQHG�DQ\�PRQHWL]DWLRQ�VWUDWHJ\�IRU�P\�DUW��ZKLFK�,�ILQG�WURXEOHVRPH�WR�FDWDORJ�
QXPEHU�DQG�RUJDQL]H�DFFRUGLQJ�WR�WKH�WUDGLWLRQ�RI�HGLWLRQ�VLJQLQJ��7KH�VWUXFWXUH�RI�WKH
JUDSKLF�VHULHV�,�PDNH�VHHPV�WR�ILW�PRUH�LQWR�WKH�WUHQG�RI�DUW�FUHDWHG�IRU�1)7�WRNHQV�� DQG�WKH
HQGXULQJ�SRSXODULW\�RI�EORFNFKDLQ�EDVHG�FXUUHQFLHV��� 7KH�FUHDWLYH�VWUDWHJ\��EDVHG�RQ�WKH
LPDJH�H[HFXWLRQ�EDVHG�RQ�D�VHW�RI�PDWULFHV��LV�LGHQWLFDO�WR��IRU�H[DPSOH��WKH�&U\SWR3XQNV��

SURMHFW��RQH�RI�WKH�ILUVW�FROOHFWLRQV�RI�DUW�EDVHG�RQ�1)7�WRNHQV��7KH�YDOXH�RI�WKH�PRVW
H[SHQVLYH�LPDJH�IURP�WKLV�VHULHV�LV�FXUUHQWO\�RYHU�����PLOOLRQ�

�� /DUYD�/DEV� &U\SWR3XQNV� KWWSV���ZZZ�ODUYDODEV�FRP�FU\SWRSXQNV� �����������
�� $��+D\HV� %ORFNFKDLQ�H[SODLQHG� KWWSV���ZZZ�LQYHVWRSHGLD�FRP�WHUPV�E�EORFNFKDLQ�DVS� �����������

�� 5��6KDUPD� 1RQ�)XQJLEOH�7RNHQ��1)7��'HILQLWLRQ�
KWWSV���ZZZ�LQYHVWRSHGLD�FRP�QRQ�IXQJLEOH�WRNHQV�QIW��������� �����������

�� .��7RPDOVNL� *HQHVLV�GOD�DVWURIL]\NyZ� VHULHV�RI SULQWV������±�����
KWWSV���ZZZ�NU]\V]WRIWRPDOVNL�FRP�ELJ�EDQJ�JHQHVLV� �����������

�� 52%2�+2%2��PDFKLQHV�IRU�$UWLVWV� KWWSV���ZZZ�\RXWXEH�FRP�F�H[SUHVV����YLGHRV� �����������

�� 0��7URWW� +RZ�0DQ\�$QLPDOV�DQG�$US�LPDOV�&DQ�2QH )LQG�LQ�D�5DQGRP��'�,PDJH"�
KWWSV���EORJ�ZROIUDP�FRP������������KRZ�PDQ\�DQLPDOV�DQG�DUS�LPDOV�FDQ�RQH�ILQG�LQ�D�UDQGRP��G�L
PDJH��������������

�� -��%URZQOHH� :K\�*RRJOH¶V�'HHS�'UHDP�$�,��KDOOXFLQDWHV LQ�GRJ�IDFHV�
KWWSV���ZZZ�IDVWFRPSDQ\�FRP���������ZK\�JRRJOHV�GHHS�GUHDP�DL�KDOOXFLQDWHV�LQ�GRJ�IDFHV�
������������0��&RQQRU� :K\�LV�'HHS�'UHDP�WXUQLQJ�WKH ZRUOG�LQWR�D�GRJJ\�PRQVWHU�KHOOVFDSH"�
KWWSV���UKL]RPH�RUJ�HGLWRULDO������MXO����GHHS�GUHDP�GRJJ\�PRQVWHU�� �����������

��



,Q�GHVFULELQJ�P\�FUHDWLYH�PHWKRG��,�FDPH�FORVH�WR�GHILQLQJ�WKH�ILHOG�RI�DUW�WKDW�,�SUDFWLFH�
+RZHYHU��,�KDYH�QRW�SODFHG�LW�LQ�WKH�SHUVSHFWLYH�RI�WKH�VXUURXQGLQJ��RSSRVLQJ�RU�SDUDOOHO
ILHOGV��LQ�RUGHU�QRW�WR�QDUURZ�WKH�VFRSH�RI�LQWHUSUHWDWLRQ�RI�P\�ZRUNV��,�OHDYH�LW�XS�WR�WKH
YLHZHU�WR�GHFLGH��ZKHWKHU�KH�RU�VKH�ZLOO�FRQWHQW�WKHPVHOYHV�ZLWK�REVHUYLQJ�WKH�IRUPDO
DVSHFWV�LQ�D�KLVWRULFDO�FRQWH[W��RU�ZKHWKHU�WKH\�ZLOO�DOVR�QRWLFH�WKH�PHVVDJH���QRW
LGHRORJLFDOO\�LQYROYHG��EXW�LGHRORJLFDOO\�FRPPLWWHG��,�LQYLWH�ERWK�RI�WKHP�WR�DQ�RSHQ�GLDORJXH�
EHFDXVH�ZKLOH�FRQWHVWLQJ�ERWK�WKH�FUDIW�UXOHV�RI�FODVVLFDO�JUDSKLF�DUW�DQG�WKH�YLVXDO�ODQJXDJH
RI�PHWDSKRULFDO�JUDSKLFV��,�DYRLG�LURQ\�DQG�F\QLFLVP��7KHVH�WUDLWV��XVHIXO�LQ�HYHU\GD\
VWUXJJOH�ZLWK�UHDOLW\�DQG�SUHVHQW�LQ�WKH�ZRUOG�RI�DUW�GHVFULELQJ�WKLV�UHDOLW\��PRUH�RIWHQ�UHYHDO
KHOSOHVVQHVV�WKDQ�LQWHOOHFW�

)LQDOO\��,�VWLOO�KDYHQ
W�GHYHORSHG�D�V\VWHPDWLF�ZRUN�HWKLF��HYHQ�WKRXJK�WKH�WLPH�FRQVXPLQJ
SURMHFW�UHTXLUHG�UHJXODULW\��IRFXV�DQG�VHOI�GLVFLSOLQH�DW�HYHU\�VWDJH��,�ZDV�GLVDSSRLQWHG�ZLWK
P\�DWWLWXGH�XQWLO�,�ORRNHG�DW�P\�DUW�IURP�D�EURDGHU�SHUVSHFWLYH��$UW�PDNLQJ�WRXFKHV�GLIIHUHQW
DVSHFWV�WKDQ�RWKHU�DUHDV�RI�OLIH�WKDW�,�PDQDJH�WR�NHHS�LQ�FKHFN��,W�LV�VHOIOHVV����WKHUHIRUH�LW
GRHV�QRW�\LHOG�WR�VHOI�LQWHUHVWHG�PRWLYDWLRQ��,QVSLUDWLRQ�H[LVWV��LW�FDQ�EH�IRXQG�EHWZHHQ
SDVVLRQ�DQG�REVHVVLRQ��DQG�,�VHH�ZRUNLQJ�XQGHU�LWV�LQIOXHQFH�DV�GHHSO\�KXPDQLVWLF�

�� 7��%RFKHĔVNL� &]\VWD�)RUPD�SR�JLJDQW\F]QHM�DZDULL� Ä3U]HVWU]HQLH�WHDWUX´��QU���������
KWWSV���WHDWU�SLVPR�SO������F]\VWD�IRUPD�SR�JLJDQW\F]QHM�DZDULL�� �����������

��



%LEOLRJUDSK\

�� $U\VWRWHOHV� =DJDGQLHQLD�SU]\URGQLF]H� LQ� ']LHáD :V]\VWNLH� W�����:DUV]DZD������

�� %RFKHĔVNL� 7�� &]\VWD�)RUPD�SR�JLJDQW\F]QHM�DZDULL� Ä3U]HVWU]HQLH�WHDWUX´��QU���������

�� '�UHU��$�� bVWKHWLVFKHU�([FXUV� +HLGULFK�������

�� )ROJD�-DQXV]HZVND��'��:LG]HQLH�JUDILF]QH� LQ� ��� 7ULHQQDOH�*UDILNL�3ROVNLHM �H[KLELWLRQ
FDWDORJXH���.DWRZLFH������

�� ,YLQV��-U���:�0�� 3ULQWV�DQG�9LVXDO�&RPPXQLFDWLRQ� 0,7�3UHVV��&DPEULGJH��0DVVDFKXVHWWV
�����

�� /DWRXU��%���:RROJDU��6�� ĩ\FLH�ODERUDWRU\MQH��.RQVWUXRZDQLH IDNWyZ�QDXNRZ\FK� 1DURGRZH
&HQWUXP�.XOWXU\��:DUV]DZD������

�� /HDYLWW��5���HG��� $UWLVW�DQG�&RPSXWHU� +DUPRQ\�%RRNV� 1HZ�<RUN������

�� /H:LWW��6�� 3DUDJUDSKV�RQ�&RQFHSWXDO�$UW� Ä$UWIRUXP 9RO���´��QU����������

�� 3DQRIVN\��(�� 7U]\�U\FLQ\�$OEUHFKWD�'�UHUD��Ä5\FHU]� ĝPLHUü�L�'LDEHá´��ÄĝZ��+LHURQLP�Z
SUDFRZQL´��Ä0HOHQFROLD�,´� LQ� 6WXGLD�]�KLVWRULL�V]WXNL� 3,:��:DUV]DZD������

��� 3HWHUV��(���/LQFROQ��(���5DIWHU\��$�6�� 7KH�%ULOOLDQW /LQH� 0XVHXP�RI�$UW��5KRGH�,VODQG�6FKRRO
RI�'HVLJQ��3URYLGHQFH������

��� 5XEHQV��3�3���OHWWHU�GDWHG����-DQXDU\������WR�3LHWHU�YDQ�9HHQ��LQ� 7KH�/HWWHUV�RI�3HWHU�3DXO
5XEHQV��0�5��6DXQGHUV��HG��DQG�WUDQV����+DUYDUG�8QLYHUVLW\ 3UHVV������

��� 6DQGVWU|P�$���HG��� &]HVáDZ�6áDQLD��$QWRORJLD�MXELOHXV]RZD� :\GDZQLFWZR�$NDGHPLL�6]WXN
3LĊNQ\FK�LP��-DQD�0DWHMNL�Z�.UDNRZLH��6WRFNKROP�±�.UDNyZ������

��� 7DWDUNLHZLF]��:�� +LVWRULD�HVWHW\NL� W�����3:1��:DUV]DZD �����

)LOP�VRXUFHV

�� -DN�WZRU]\ü�V]WXNĊ�Z�GRELH�QRZ\FK�PHGLyZ"�5R]PRZD�]�.U]\V]WRIHP�*ROLĔVNLP�
KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y 58��5)�R�:�

�� 52%2�+2%2��PDFKLQHV�IRU�$UWLVWV� KWWSV���ZZZ�\RXWXEH�FRP�F�H[SUHVV����YLGHRV

�� 8QWLO�WKH�/LJKW�7DNHV�8V� GLU��$��$LWHV��$��(ZHOO� �����

��



2QOLQH�VRXUFHV

�� %URZQOHH��-�� :K\�*RRJOH¶V�'HHS�'UHDP�$�,��KDOOXFLQDWHV LQ�GRJ�IDFHV�
KWWSV���ZZZ�IDVWFRPSDQ\�FRP���������ZK\�JRRJOHV�GHHS�GUHDP�DL�KDOOXFLQDWHV�LQ�GRJ�IDFHV

�� &HQWHU��<�%�$�� KWWSV���ZZZ�LQVWDJUDP�FRP�\RFKDQDQHQJUDYHU

�� &RQQRU��0�� :K\�LV�'HHS�'UHDP�WXUQLQJ�WKH�ZRUOG�LQWR D�GRJJ\�PRQVWHU�KHOOVFDSH"�
KWWSV���UKL]RPH�RUJ�HGLWRULDO������MXO����GHHS�GUHDP�GRJJ\�PRQVWHU

�� &RVWRVR�IRUXPV� KWWSV���ZZZ�FRVWRVR�QHW�IRUXP

�� &RVWRVR��-�� KWWSV���ZZZ�FRVWRVR�QHW

�� 'RWWHG�/R]HQJH��*ROW]LXV�
KWWS���ZZZ�SULQWVDQGSULQFLSOHV�FRP���������JROW]LXV�GRWWHG�OR]HQJH�KWP

�� *HQHUDWLYH�+XW�±�WKH�KRPH�RI�JHQHUDWLYH�DUW� KWWSV���ZZZ�JHQHUDWLYHKXW�FRP

�� *RUGRQ��(�$�� 7KH�:HLUGO\�7KHUDSHXWLF�:RUOG�RI��2GGO\ 6DWLVI\LQJ��9LGHRV�
KWWSV���ZZZ�SRSGXVW�FRP�WKH�ZHLUG�ZRUOG�RI�RGGO\�VDWLVI\LQJ�YLGHRV������������KWPO

�� *ULQG� LQ� 8UEDQ�'LFWLRQDU\� KWWSV���ZZZ�XUEDQGLFWLRQDU\�FRP�GHILQH�SKS"WHUP JULQG

��� +DUW��*�:�� 3RO\KHGUD�DQG�$UW� KWWSV���ZZZ�JHRUJHKDUW�FRP�YLUWXDO�SRO\KHGUD�DUW�KWPO

��� +D\HV��$�� %ORFNFKDLQ�H[SODLQHG� KWWSV���ZZZ�LQYHVWRSHGLD�FRP�WHUPV�E�EORFNFKDLQ�DVS

��� /DUYD�/DEV� &U\SWR3XQNV� KWWSV���ZZZ�ODUYDODEV�FRP�FU\SWRSXQNV

��� 6KDUPD��5�� 1RQ�)XQJLEOH�7RNHQ��1)7��'HILQLWLRQ�
KWWSV���ZZZ�LQYHVWRSHGLD�FRP�QRQ�IXQJLEOH�WRNHQV�QIW��������
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