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7KH�DUWLFOH�FRQFHSWXDOL]HV�WKH�UHODWLRQVKLS�EHWZHHQ�KXPDQ�DFWLRQ�DQG�PDWHULDO �UHDOLW\�E\�LQWHUSUHWLQJ�WKH
FRPPRQV�LQ�WKH�OLJKW�RI�SKLORVRSKHU�+DQQDK�$UHQGWjV�WKHRUL]DWLRQ��,W�DSSURDFKHV�$UHQGW�DV�D�QHZ�PDWHULDOLVW
WKLQNHU�RI�VFLHQFH�DQG�WHFKQRORJ\�DQG�FRPSOHWHV�KHU�YLHZ�RI�WKH�G\QDPLF�RI�WKH�ZRUOG�DQG�WKH�HDUWK�ZLWK�FULWLFDO
SRVWKXPDQLVW�SHUVSHFWLYHV��7KLV�OHDGV�WR�WKH�WKHRUHWLFDO�EDVLV�IRU�XQGHUVWDQGLQJ�WKH�LQWHUUHODWLRQVKLS�EHWZHHQ
KXPDQ�DQG �QRQ�KXPDQ�DJHQF\ �LQ �WKH �FRQVWUXFWLRQ �RI �WKH �FRPPRQV �DW �WKH �WLPH�ZKHQ�WHFKQRORJLHV �DUH
LQFUHDVLQJO\�LQWHUYHQHG�LQ�ELRORJLFDO�DQG�VRFLDO�SURFHVVHV��$UHQGWLDQ�YDQWDJH�SRLQW�RI�WKH�FRPPRQV�HPSKDVL]HV
KXPDQVj�FRQGLWLRQDOLW\�RQ�WKHLU�HQYLURQPHQW�DQG��WKXV��RQ�WKH�IDEULFDWHG�WHFKQRORJ\��ZKLFK��LQ�WXUQ��EHFRPHV
SDUW�RI�WKH�HQYLURQPHQW��7KLV�LQWHUSUHWDWLRQ�SXWV�IRUWK�D�SHUVSHFWLYH�IRU�WKH�GLVFXVVLRQV�WKDW�VHHN�WR�DSSURDFK
WKH�FRPPRQV�IURP�OHVV�DQWKURSRFHQWULF�SHUVSHFWLYHV��ZLWKRXW�IRUJHWWLQJ�WKH�UHVSRQVLELOLW\�WKDW�FRPHV�ZLWK�WKH
XQLTXH�KXPDQ�DFWLRQ�
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7KH�DUWLFOH�FRQFHSWXDOL]HV�WKH�UHODWLRQVKLS�EHWZHHQ
KXPDQ�DFWLRQ�DQG�PDWHULDO�UHDOLW\�E\�LQWHUSUHWLQJ
WKH�FRPPRQV�LQ�WKH�OLJKW�RI�SKLORVRSKHU�+DQQDK
$UHQGW}V�WKHRUL]DWLRQ��,W�DSSURDFKHV�$UHQGW�DV�D�QHZ
PDWHULDOLVW�WKLQNHU�RI�VFLHQFH�DQG�WHFKQRORJ\�DQG
FRPSOHWHV�KHU�YLHZ�RI�WKH�G\QDPLF�RI�WKH�ZRUOG�DQG
WKH�HDUWK�ZLWK�FULWLFDO�SRVWKXPDQLVW�SHUVSHFWLYHV�
7KLV�OHDGV�WR�WKH�WKHRUHWLFDO�EDVLV�IRU�XQGHUVWDQGLQJ
WKH�LQWHUUHODWLRQVKLS�EHWZHHQ�KXPDQ�DQG�QRQ�
KXPDQ�DJHQF\�LQ�WKH�FRQVWUXFWLRQ�RI�WKH�FRPPRQV
DW�WKH�WLPH�ZKHQ�WHFKQRORJLHV�DUH�LQFUHDVLQJO\
LQWHUYHQHG�LQ�ELRORJLFDO�DQG�VRFLDO�SURFHVVHV�
$UHQGWLDQ�YDQWDJH�SRLQW�RI�WKH�FRPPRQV
HPSKDVL]HV�KXPDQV}�FRQGLWLRQDOLW\�RQ�WKHLU
HQYLURQPHQW�DQG��WKXV��RQ�WKH�IDEULFDWHG
WHFKQRORJ\��ZKLFK��LQ�WXUQ��EHFRPHV�SDUW�RI�WKH
HQYLURQPHQW��7KLV�LQWHUSUHWDWLRQ�SXWV�IRUWK�D
SHUVSHFWLYH�IRU�WKH�GLVFXVVLRQV�WKDW�VHHN�WR
DSSURDFK�WKH�FRPPRQV�IURP�OHVV�DQWKURSRFHQWULF
SHUVSHFWLYHV��ZLWKRXW�IRUJHWWLQJ�WKH�UHVSRQVLELOLW\

WKDW�FRPHV�ZLWK�WKH�XQLTXH�KXPDQ�DFWLRQ�

,1752'8&7,21

,Q�UHFHQW�\HDUV��FRPPRQV�VFKRODUV�KDYH�EHHQ
VWULYLQJ�WR�WKLQN�WKH�FRPPRQV�EH\RQG�GLFKRWRPLHV�
VXFK�DV�WKH�PDUNHW�YHUVXV�WKH�VWDWH�RU�WKH
HFRORJLFDO�YHUVXV�WKH�VRFLDO��E\�UHFRQVLGHULQJ�WKH
UHODWLRQVKLS�EHWZHHQ�KXPDQV�DQG�WKHLU
HQYLURQPHQW��,Q�P\�DUWLFOH��,�R�HU�D�SHUVSHFWLYH�RQ
WKLV�GLVFXVVLRQ�EDVHG�RQ�WKH�SKLORVRSKHU�+DQQDK
$UHQGW}V�WKLQNLQJ�LQ�KHU�ERRNV�7KH�+XPDQ�&RQGLWLRQ
�+&�������������DQG�7KH�/LIH�RI�WKH�0LQG��/0�
�������%\�DSSURDFKLQJ�$UHQGW�DV�D�WKHRULVW�RI
VFLHQFH�DQG�WHFKQRORJ\�DQG�FRPSOHPHQWLQJ�KHU
XQGHUVWDQGLQJ�RI�WKH�FRPPRQ�ZRUOG�ZLWK�FULWLFDO
SRVWKXPDQLVW�SHUVSHFWLYHV��%UXQR�/DWRXU}V�������
����D��QRWLRQ�RI�PDWWHUV�RI�FRQFHUQ�DQG�1�
.DWKHULQH�+D\OHV}V��������������LGHD�RI�QRQ�
FRQVFLRXV�FRJQLWLRQ��WKH�DUWLFOH�R�HUV�D�ZD\�WR
FRQVLGHU�WKH�FRPPRQV�RQ�D�SODQHWDU\�OHYHO��7KLV
WKHRUHWLFDO�EDVLV�PDNHV�LW�SRVVLEOH�WR�FRPSUHKHQG
KXPDQ�FRQGLWLRQDOLW\�DV�ZHOO�DV�RXU�VSHFLHV}
UHVSRQVLELOLW\�IRU�WKH�FRPPRQ�ZRUOG�DW�D�WLPH�ZKHQ
VRSKLVWLFDWHG�WHFKQRORJLHV�DUH�EHFRPLQJ
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LQFUHDVLQJO\�LQWHUWZLQHG�ZLWK�QDWXUH�DQG�VRFLHW\�
,QVWHDG�RI�VHSDUDWLQJ�UHVRXUFHV�DQG�LQGLYLGXDO
DFWRUV��WKH�IRFXV�RI�WKH�DQDO\VLV�LV�RQ�SODQHW�(DUWK�DV
D�FRPPRQV��0\�PDLQ�DUJXPHQW�LV�WKDW�WR
XQGHUVWDQG�WKH�LGHD�RI�WKH�FRPPRQV�RQ�D�SODQHWDU\
VFDOH��ZH�PXVW�H[SDQG�RXU�YLHZ�RI�FRPPXQLW\�WR
LQFRUSRUDWH�QRQ�KXPDQ�DJHQF\��7KLV�LV�DQ�LPSRUWDQW
WDVN��QRW�RQO\�SKLORVRSKLFDOO\�EXW�DOVR�IURP�WKH
SHUVSHFWLYH�RI�SUDFWLFDO�SROLF\��LQ�UHVROYLQJ�WKH
WUDJHG\�RI�WKH�FRPPRQV�z�WKDW�LV��WKH�FXUUHQW
SODQHWDU\�HPHUJHQF\��

7KH�VWUXFWXUH�RI�WKH�WH[W�LV�GLYLGHG�LQWR�WZR�SDUWV��,Q
SDUW�RQH��,�FRQFHSWXDOLVH�WKH�FRPPRQV�E\�GH�QLQJ
WKH�UHODWLRQVKLS�EHWZHHQ�KXPDQ�DFWLYLWLHV�DQG�WKH
HQYLURQPHQW�EDVHG�RQ�$UHQGW}V�WKLQNLQJ��)LUVW��,
RXWOLQH�WKH�GHEDWH�RQ�WKH�WUDJHG\�RI�WKH�FRPPRQV
DQG�KLJKOLJKW�VRPH�RI�LWV�FRQFHSWXDO�LQWULFDFLHV�
1H[W��,�EULH�\�MXVWLI\�P\�LQWHUSUHWDWLRQ�RI�$UHQGW�DV�D
WKHRULVW�RI�VFLHQFH�DQG�WHFKQRORJ\�EHIRUH�WXUQLQJ�WR
H[SODLQ�KHU�FRQFHSWV�RI�HDUWK�DQG�ZRUOG�DQG
VXJJHVWLQJ�WKDW�WKH\�FDQ�FDSWXUH�WKH�G\QDPLFV�RI
WKH�FRPPRQV�EHWZHHQ�QDWXUH�DQG�KXPDQ�DFWLRQV
ZLWKRXW�IDOOLQJ�LQWR�DQWKURSRFHQWULVP��,�FRPSOHPHQW
WKLV�LQWHUSUHWDWLRQ�ZLWK�$UHQGW}V�FRQFHSW�RI�FRPPRQ
VHQVH��ZKLFK�HPSKDVLVHV�WKH�HDUWKO\�QDWXUH�RI�EHLQJ
KXPDQ��,Q�WKH�VHFRQG�SDUW��,�ORRN�DW�WHFKQRORJ\�DV
SDUW�RI�WKH�FRPPRQV�E\�VXSSOHPHQWLQJ�$UHQGW}V
IUDPHZRUN�ZLWK�SRVWKXPDQLVWLF�SHUVSHFWLYHV��0RUH
VSHFL�FDOO\��,�VXSSOHPHQW�WKH�$UHQGW�EDVHG
XQGHUVWDQGLQJ�RI�WKH�FRPPRQV�ZLWK�%UXQR�/DWRXU}V
QRWLRQ�RI�WKH�JDWKHULQJV�RI�QRQ�KXPDQ�DJHQF\��,
VXJJHVW�WKDW�$UHQGW}V�DQG�/DWRXU}V�GHVFULSWLRQV�RI
DOLHQDWLRQ�IURP�WKH�FRPPRQ�ZRUOG�KDYH�PDQ\
SUHYLRXVO\�XQQRWLFHG�VLPLODULWLHV�DQG�WKDW�WKURXJK
WKHLU�DQDO\VLV�LW�EHFRPHV�SRVVLEOH�WR�SHUFHLYH�WKH
GLVDSSHDUDQFH�RI�WKH�FRPPRQV�DV�D�UHVXOW�RI�WKH
VFLHQWL�F��WHFKQRORJLFDO�DQG�HFRQRPLF�UHYROXWLRQV�
$V�D�VRUW�RI�D�FXOPLQDWLRQ�RI�WKH�GHYHORSPHQWV
$UHQGW�DQG�/DWRXU�FULWLFLVHG��,�DGGUHVV�WKH�FXUUHQW
QDQR��ELR��LQIRUPDWLRQ�DQG�FRJQLWLYH��1%,&�
WHFKQRORJLHV�DQG�HVSHFLDOO\�WKH�WUDQVKXPDQLVW�JRDOV
DQG�DVSLUDWLRQV�DVVRFLDWHG�ZLWK�WKHP��,Q�FRQWUDVW�WR
WKH�WUDQVKXPDQLVW�RULHQWDWLRQ�WKDW�UHGXFHV�OLIH�
WKLQNLQJ�DQG�SROLWLFV�WR�PHUH�LQIRUPDWLRQ��,�FRQVLGHU
WKH�KXPDQ�DV�D�EHLQJ�WKDW�IDEULFDWHV�WHFKQRORJ\

DQG�WKHUHE\�FUHDWHV�QHZ�FRQGLWLRQV�IRU�LWVHOI��7R
LOOXVWUDWH�WKH�UROH�RI�WKH�KXPDQ�DV�D�VKDSHU�RI�WKH
SODQHWDU\�FRPPRQV��,�ZLOO�FRPELQH��WKRXJK�YHU\
EULH�\��$UHQGW}V�YLHZ�RI�WKH�FRQGLWLRQLQJ�SRZHU�RI
WHFKQRORJ\�ZLWK�WKH�DQWKURSRORJLFDO�DQDO\VLV�E\
$QGUm�/HURL�*RXUKDQ�DQG�ZLWK�1��.DWKHULQH�+D\OHV}V
LGHD�RI�QRQ�FRQVFLRXV�FRJQLWLRQ�

7+(�&200216�%(<21'
$17+5232&(175,&�',&+2720,(6"

7KH�7UDJHG\�RI�WKH�&RPPRQV�������������E\�WKH
HFRORJLVW�*DUUHWW�+DUGLQ�LV�WKH�PRVW�GHEDWHG�VRXUFH
IRU�XQGHUVWDQGLQJ�WKH�YDULRXV�FRPPRQV�DQG�WKHLU
UHVRXUFH�DOORFDWLRQ��,Q�KLV�SDPSKOHW��+DUGLQ
LOOXVWUDWHV�WKH�WUDJHG\�WKURXJK�KLV�ZHOO�NQRZQ
K\SRWKHWLFDO�H[DPSOH�ZKHUHE\�IDUPHUV}�DVSLUDWLRQV
WR�LQFUHDVH�OLYHVWRFN�HYHQWXDOO\�OHDG�WR�WKH�RYHUXVH
RI�UHVRXUFHV��7KH�WUDJHG\�DULVHV�ZKHQ�QR�KHUGHU�LV
DEOH�WR�SDVWXUH�WKH��HOG�GXH�WR�RYHUFRQVXPSWLRQ�
$FFRUGLQJ�WR�+DUGLQ��WKLV�GDPDJLQJ�SURJUHVV�LV�D
UHVXOW�RI�WKH�UDWLRQDO�DQG�LQGLYLGXDO�FHQWUHG�WKLQNLQJ
DFFRUGLQJ�WR�ZKLFK�WKH�EHQH�WV�RI�DGGLQJ�DQLPDOV
DFFUXH�WR�WKH�IDUPHU�DORQH�ZKLOH�WKH�FRVWV�DUH
VKDUHG�DPRQJ�DOO�WKH�IDUPHUV�RI�WKH�DUHD��+DUGLQ
������

$PRQJ�FRPPRQV�VFKRODUV��+DUGLQ�KDV�EHHQ�ZLGHO\
FULWLFLVHG�IRU�KLV�LQGLYLGXDOLVWLF�LGHD�RI�PDQ�DQG�KDV
RIWHQ�EHHQ�UHJDUGHG�DV�DQ�HFR�DXWKRULWDULDQ�WKLQNHU
ZKR�UHGXFHV�VRFLHW\�WR�WKH�LQWHUDFWLRQV�EHWZHHQ
FRPSHWLQJ�DQG�FDOFXODWLQJ�LQGLYLGXDOV��VHH�+HVV�	
2VWURP�����������2VWURP���������z�����7KH�FULWLFV
KDYH�DUJXHG�WKDW�KLVWRU\�FRQWDLQV�QXPHURXV
H[DPSOHV�ZKHUH�WKH�WUDJHG\�LV�SUHYHQWHG�ZKHQ
FRPPXQLWLHV�DGRSW�DJUHHPHQWV�IRU�WKH�VXVWDLQDEOH
XVH�RI�ODQG��$V�(��3��7KRPSVRQ�REVHUYHG��+DUGLQ
IDLOHG�WR�JUDVS�~WKDW�FRPPRQHUV�WKHPVHOYHV�ZHUH
QRW�ZLWKRXW�FRPPRQ�VHQVH���7KRPSVRQ�������5RZH
�������7KH�UHDO�WUDJHGLHV�GLG�QRW�DULVH�GXH�WR�WKH
LQKHUHQW�SUREOHP�RI�FROOHFWLYH�DFWLRQ�EXW�EHFDXVH�RI
WKH�FKDQJHV�LQ�H[WHUQDO�FRQGLWLRQV�WKDW�OHG�WR�WKH
GLVLQWHJUDWLRQ�RI�WKH�SUHYDLOLQJ�JRYHUQLQJ�V\VWHP�
7KH�SRLQW�RI�WKH�FULWLFV�LV�WR�VKRZ�WKDW�+DUGLQ�GRHV
QRW�VSHDN�RI�WKH�FRPPRQV�LQ�WKH�WUXH�VHQVH�RI�WKH
WHUP��DV�D�PDWWHU�RI�FRPPRQ�FRQFHUQ�
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'XH�WR�EHLQJ�LQWHUWZLQHPHQW�ZLWK�FRQ�LFWLQJ
KLVWRULFDO�GHYHORSPHQWV�DQG�GL�HUHQW�DFDGHPLF
GLVFRXUVHV��WKH�ZRUG�~FRPPRQV��PD\�UHIHU�WR�D
ZLGH�YDULHW\�RI�UHVRXUFHV��UHVHUYHV�DQG
FRPPRGLWLHV��ZKHWKHU�WDQJLEOH�RU�LQWDQJLEOH�
+RZHYHU��PRVW�GH�QLWLRQV�LQFOXGH�FHUWDLQ�PHDQV�WR
VKDUH�DQG�JRYHUQ�WKH�JLYHQ�UHVRXUFH��7KXV��WKH
FRQFHSW�SDUWO\�SRLQWV�WR�VRPH�NLQG�RI�UHVRXUFH�DQG
SDUWO\�WR�FRRSHUDWLRQ�FRQFHUQLQJ�WKDW�VDPH
UHVRXUFH��7KLV�LV�DOVR�HW\PRORJLFDOO\�HYLGHQW��LQ�WKH
RULJLQDO�/DWLQ��WKH�WHUP�UHV�FRPPXQLV�UHIHUV�WR�WKLQJ
�UHV��DQG�FRPPXQLW\��FRPPXQLV���7KHUHIRUH��WKH
OLWHUDO�PHDQLQJ�RI�WKH�FRPPRQV�LV�~WKH�WKLQJ�RI�WKH
HQWLUH�FRPPXQLW\���)HOOPHWK�	�+RUZLW]������������
7KH�LPSOHPHQWDWLRQ�RI�WKH�FRPPRQV�DOZD\V
UHTXLUHV�ERXQGDULHV��UXOHV��VRFLDO�QRUPV�DQG
GHFLVLRQ�PDNLQJ�SURFHGXUHV�EDVHG�RQ�WKH�HTXDOLW\
RI�WKH�PHPEHUV�RI�WKH�JURXS�

,Q�IDFW��WKH�GHVFULSWLRQ�RI�WUDJHG\�LQ�+DUGLQ}V�VHQVH
LV�D�GHVFULSWLRQ�RI�D�VLWXDWLRQ�LQ�ZKLFK�WKH
FRPPXQLW\�GRHV�QRW�H[LVW��,Q�RWKHU�ZRUGV��LW�WHOOV
PRUH�DERXW�WKH�WUDJHG\�RI�WHUUD�QXOOLXV��8QOLNH�UHV
FRPPXQLV��WHUUD�QXOOLXV��RU�WKH�FRQQHFWHG�WHUP�UHV
QXOOLXV���LV�D�WHUP�GHULYHG�IURP�5RPDQ�ODZ��ZKHUHE\
WKH�WKLQJ��UHV��RU�ODQG��WHUUD��LV�QRW�\HW�DQ�REMHFW�RI
WKH�ULJKWV�RI�DQ\�VSHFL�F�VXEMHFW�DQG�KHQFH�LV
FRXQWHG�DV�SURSHUW\�WKDW�LV�WR�EH�DFTXLUHG�E\�PHDQV
RI�RFFXSDWLRQ��)HOOPHWK�	�+RUZLW]�������������,Q�WKH
��WK�DQG���WK�FHQWXULHV��(XURSHDQ�FRQTXHURUV
WUHDWHG�WKH�VHL]HG�WHUULWRULHV�LQ�$PHULFD�DQG
HOVHZKHUH�DV�WHUUD�QXOOLXV��DQG�WKH�WHUP�ZDV�XVHG�WR
MXVWLI\�WKH�H[SORLWDWLRQ�RI�QDWXUH�DQG�WKH�LQGLJHQRXV
SHRSOHV��&RORQLDOLVP�HVWDEOLVKHG�LWV�SRVLWLRQ�LQ
QDWLRQDO�FRQVWLWXWLRQV�DQG�FXOWXUDO�QRUPV�DURXQG�WKH
ZRUOG��PDLQWDLQLQJ�DQ�XQVXVWDLQDEOH�UHODWLRQVKLS
ZLWK�QDWXUH�DQG�LWV�SURFHVVHV��+HQGOLQ������
���z�����

7KLV�DUWLFOH�GRHV�QRW�DGGUHVV�LQ�DQ\�GHWDLO�WKH
GLVFXVVLRQV�FRQFHUQLQJ�WKH�LQWHUSUHWDWLRQV�RI
+DUGLQ}V�DVVXPSWLRQV�DERXW�EHLQJ�KXPDQ��7KH
UHDVRQ�,�RSHQHG�P\�GLVFXVVLRQ�ZLWK�+DUGLQ�LV�VLPSO\
WKDW�WKH�WUDJHGLHV�RI�FRPPRQV��DV�KH�GH�QHV�WKHP�
DUH�QRW�\HW�RYHUFRPH�RQ�WKH�JOREDO�VFDOH��7KH

LQWHUQDWLRQDO�SROLWLFDO�FRPPXQLW\�KDV�EHHQ
LQFDSDEOH�RI�DGGUHVVLQJ�DQG�UHVROYLQJ�WKHVH�LVVXHV
ZLWKLQ�WKH�IUHH�PDUNHW�DQG�QDWLRQDO�OHJLVODWLRQV
FRQFHUQLQJ��IRU�H[DPSOH��ZDWHU��DLU��HQHUJ\�RU
LQIRUPDWLRQ�DQG�WKH�LQWHUQHW��VHH�4XLOOLJDQ�������
'HVSLWH�WKH�H[LVWHQFH�RI�WKRURXJK�FULWLTXH�
QHROLEHUDO�HFRQRPLVWV�KDYH�RIWHQ�LQWHUSUHWHG�DQG
H[SORLWHG�+DUGLQ}V�QRWLRQ�RI�WUDJHG\�DV�DQ�H[DPSOH
RI�WKH�LPSRVVLELOLW\�RI�FROOHFWLYH�DFWLRQ�WR�MXVWLI\�WKH
IUHH�PDUNHW�LGHRORJ\�DQG�WKH�HQFORVXUH�RI�FRPPRQ
UHVRXUFHV��%ROOLHU�	�+HOIULFK�������5RZH��������7KH
JOREDO�WUDJHGLHV�KDYH�EHHQ�DGGUHVVHG�WKURXJK
PDUNHW�EDVHG�SULYDWLVDWLRQ�RU�VWDWH�OHJLVODWLRQV�WKDW
DOVR�DUH�RIWHQ�WLHG�WR�WKH�JOREDO�WUDGH�SROLF\�
+RZHYHU��VROYLQJ�WKH�SUREOHP�RI�RYHUXVH�WKURXJK
WKH�SULYDWLVDWLRQ�RI�UHVRXUFHV�LV�QRW�DERXW�VROYLQJ
WKH�WUDJHG\�RI�WKH�FRPPRQV�EXW�DERXW�GHVWUR\LQJ
WKH�FRPPRQV�LWVHOI�DQG�WKH�SRVVLELOLW\�RI�GHPRFUDWLF
FROODERUDWLRQ�WKDW�LV�LQKHUHQW�WR�LW��$V�'DYLG�%ROOLHU
VD\V�LQ�WKH�LQWURGXFWLRQ�RI�KLV�ERRN�7KLQN�OLNH�D
&RPPRQHU���������~7KH�ELJJHVW�|WUDJHG\�RI�WKH
FRPPRQV}�LV�WKH�PLVFRQFHSWLRQ�WKDW�FRPPRQV�DUH
IDLOXUHV{UHOLFV�IURP�DQRWKHU�HUD�UHQGHUHG
XQQHFHVVDU\�E\�WKH�PDUNHW�DQG�VWDWH��

$�VLJQL�FDQW�SDUW�RI�WKH�FRQFHSWXDOLVDWLRQV�GHDOLQJ
ZLWK�WKH�FRPPRQV�LV�EDVHG�RQ�D�GXDOLVW�YLHZ�RI
VXEMHFWV�DQG�REMHFWV��VRFLHW\�DQG�QDWXUH��VHH�%ROOLHU
	�+HOIULFK��������7KHVH�VLPXOWDQHRXVO\
DQWKURSRFHQWULF�SRVLWLRQV�FDQ�EH�VHHQ�DV�LPSOLFLWO\
UH�HFWLQJ�WKH�PRGHUQ�XQGHUVWDQGLQJ�RI�SHRSOH�DV
SULPDULO\�VSHDNLQJ�FUHDWXUHV�WKDW�XWLOLVH�DQG�FRQWURO
QDWXUH�WKURXJK�WHFKQRORJ\�DQG�SROLWLFV��,Q�WKH�SDVW
IHZ�\HDUV��KRZHYHU��ZLGH�UDQJLQJ�UHVHDUFK�LQ
VFLHQFH�DQG�WHFKQRORJ\�VWXGLHV��676���DQWKURSRORJ\�
SRVWKXPDQLVP�DQG�HQYLURQPHQWDO�DQG�LQIUDVWUXFWXUH
VWXGLHV�KDV�TXHVWLRQHG�WKH�GLFKRWRPRXV�ERXQGDULHV
WKDW�OLH�DW�WKH�KHDUW�RI�PRGHUQ�OLEHUDOLVP�DQG�WKH
(QOLJKWHQPHQW��WU\LQJ�WR�FUHDWH��LQVWHDG��QHZ
FRQFHSWLRQV�DERXW�NQRZOHGJH��WLPH��DJHQF\�DQG
SROLWLFV��VHH�-DVDQR������D���z���/DWRXU������
-HQVHQ��������

7KHVH�GLFKRWRPLHV�DUH�QRW�RQO\�WKHRUHWLFDOO\�EOXUUHG�
/DWHO\��WKH�GZLQGOLQJ�RI�JOREDO�UHVRXUFHV�KDV�IRUFHG
KXPDQLW\�WR�DGPLW�WKH�LUUHYRFDEOH�PXWXDOLW\�RI

https://creativecommons.org/licenses/by/4.0/


7KH�-RXUQDO�RI�3HHU�3URGXFWLRQ
1HZ�SHUVSHFWLYHV�RQ�WKH�LPSOLFDWLRQV�RI�SHHU�SURGXFWLRQ�IRU�VRFLDO�FKDQJH

-RXUQDO�RI�3HHU�3URGXFWLRQ�,VVXH�����,QIUDVWUXFWXULQJ�WKH�FRPPRQV�WRGD\��ZKHQ�676
PHHWV�,&7

KWWS���SHHUSURGXFWLRQ�QHW�{�,661����������

c������E\�WKH�DXWKRUV��DYDLODEOH�XQGHU�D�FF�E\�OLFHQVH��KWWSV���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E\�������_��

QDWXUDO�SURFHVVHV�DQG�KXPDQ�DFWLRQV�DQG�WR�DJUHH
WKDW�VRFLHW\�FDQQRW�EH�VHSDUDWHG�IURP�DQ
XQIDWKRPDEOH�QDWXUH��7KH�FKDQJHG�UHODWLRQVKLS
EHWZHHQ�KXPDQV�DQG�RWKHU�OLYLQJ�PDWWHU�PDQLIHVWV
LWVHOI�LQ�WKH�SUHVHQW�GD\�PXOWLPHGLD�K\EULGV
FRPSRVHG�RI�WKH�1%,&��7KHVH�K\EULGV�DUH�DOUHDG\
FDSDEOH�RI�H[SDQGLQJ�DQG�UHQHZLQJ�OLIH�LQ�ELRORJLFDO�
V\QWKHWLF�DQG�F\EHUQHWLF�WHUPV��$V�WKH�KXPDQ
FRQGLWLRQ�LV�LQFUHDVLQJO\�GHWHUPLQHG�E\�WHFKQRORJ\�
WKH�SUHYLRXVO\�VHFXUH�GXDOLVWLF�RSSRVLWLRQV�EHWZHHQ
UHDVRQ�DQG�ERG\��FXOWXUH�DQG�QDWXUH�DQG
FRQVWUXFWLYLVP�DQG�HVVHQWLDOLVP�EHFRPH
SUREOHPDWLF��7LURVK�6DPXHOVRQ��������:KLOH�JLYLQJ
XV�VHHPLQJO\�EHWWHU�RSSRUWXQLWLHV�WR�GR�ZKDW�ZH
ZDQW��WHFKQRORJLHV�DOVR�OLPLW�WKH�ULFKQHVV�RI�RXU
DFWLRQV�DQG�FDUU\�XQSUHGLFWDEOH�FRQVHTXHQFHV��7KH\
FUHDWH�GHSHQGHQFLHV�E\�LQWURGXFLQJ�IXQFWLRQV�WKDW
DUH�FRQQHFWHG�WR�RWKHU�WHFKQRORJLHV�DQG�ELRORJLFDO
RUJDQLVPV��$V�LW�LV�FXVWRPDU\�WR�VD\�LQ�FULWLFDO
WHFKQRORJ\�VWXGLHV��ZH�DUH�OLYLQJ�LQ�WHFKQR�VRFLDO
V\VWHPV�WKURXJK�DQG�WKURXJK��

7KH�IXQGDPHQWDO�FKDQJHV�LQ�WKH�KLVWRULFDO�VHOI�
XQGHUVWDQGLQJ�RI�XV�KXPDQV�GR�QRW�PHDQ�WKDW�WKH
FRPPRQV�KDYH�EHFRPH�DQ�RXWGDWHG�DQG
XQQHFHVVDU\�FRQFHSW��2Q�WKH�FRQWUDU\��E\�SURYLGLQJ
DQ�H[LVWHQWLDO�RSSRUWXQLW\�WR�UHFRQVLGHU�WKH�KXPDQV}
UHODWLRQVKLS�WR�WKHLU�HQYLURQPHQW��WKH�FRPPRQV
DSSHDUV�DV�RQH�RI�WKH�PRVW�LPSRUWDQW�FRQFHSWV�RI
RXU�WLPH��7KH�UHFHQW�FRPPRQV�VFKRODUVKLS�KDV
JUDSSOHG�ZLWK�WKH�LVVXH�DQG�VRXJKW�WR�WKLQN�RI�WKH
FRPPRQV�EH\RQG�WKH�PDUNHW�DQG�WKH�VWDWH��)RU
H[DPSOH��WKH�ELRORJLVW�$QGUHDV�:HEHU�FRQWHQGV�WKDW
FRPPRQV�QRW�RQO\�FRQFHUQV�SROLWLFV�RU�HFRQRPLFV�
EXW�LW�LV�D�FRQGLWLRQ�RI�OLIH�DQG�DOO�LWV�IRUPV��IURP
FHOOXODU�PDWWHU�WR�KXPDQ�EHLQJV��7KH�LGHD�RI�WKH
FRPPRQV�SURYLGHV�D�XQLI\LQJ�SULQFLSOH�WKDW
GLVVROYHV�WKH�VXSSRVHG�RSSRVLWLRQ�EHWZHHQ�QDWXUH
DQG�VRFLHW\�DQG�FDQFHOV�WKH�VHSDUDWLRQ�RI�WKH
HFRORJLFDO�DQG�WKH�VRFLDO���:HEHU��������7KH
FRPPRQV�FKDOOHQJHV�WR�FRQVLGHU�ZKDW�LW�PHDQV�IRU
VRPHWKLQJ�WR�EH�RZQHG�E\�QR�RQH�EXW�VKDUHG�E\
HYHU\RQH��

,Q�ZKDW�IROORZV��,�DGGUHVV�WKLV�TXHVWLRQ�ZLWK�WKH�KHOS
RI�WKH�SKLORVRSKHU�+DQQDK�$UHQGW�DQG�KHU�ERRNV�7KH

+XPDQ�&RQGLWLRQ��+&�������������DQG�7KH�/LIH�RI
WKH�0LQG��/0���������%\�LQWHUSUHWLQJ�$UHQGW�DV�D
WKHRULVW�RI�VFLHQFH�DQG�WHFKQRORJ\�DQG
FRPSOHPHQWLQJ�KHU�XQGHUVWDQGLQJ�RI�WKH�FRPPRQ
ZRUOG�ZLWK�SRVWKXPDQLVW�SHUVSHFWLYHV��,�R�HU�D�ZD\
WR�FRQFHLYH�WKH�FRPPRQV�RQ�D�SODQHWDU\�OHYHO��2Q
WKLV�WKHRUHWLFDO�EDVLV��,�VXJJHVW��LW�EHFRPHV�SRVVLEOH
WR�FRPSUHKHQG�ERWK�KXPDQ�FRQGLWLRQDOLW\�DQG�WKH
UHVSRQVLELOLW\�IRU�WKH�FRPPRQ�ZRUOG�DW�WKH�WLPH�RI
KLJKO\�VRSKLVWLFDWHG�WHFKQRORJLHV��WKH�PRVW
WUDQVIRUPDWLRQDO�RI�ZKLFK�LV�SUREDEO\�WKH�DELOLW\�WR
VKDSH�WKH�KHULWDJH�RI�ELRORJLFDO�RUJDQLVPV�E\
VSOLFLQJ�'1$�PROHFXOHV�

$5(1'7�$6�$1�676�7+,1.(5

:LWK�UHIHUHQFH�WR�WKH�WHFKQRORJLFDO�LQQRYDWLRQV�RI
KHU�RZQ�WLPH��VXFK�DV�WKH�ODXQFKLQJ�RI�WKH��UVW
6SXWQLN�VDWHOOLWH�LQ�������VSOLWWLQJ�WKH�DWRP�DQG�WKH
ULVH�RI�DXWRPDWLRQ��$UHQGW�DVNHG��LQ�WKH�SUHIDFH�WR
+&��D�VLPSOH�EXW�LPSRUWDQW�TXHVWLRQ��~:KDW�DUH�ZH
GRLQJ"��2EYLRXVO\��$UHQGW}V�SRLQW�ZDV�QRW�WR�TXHU\
KRZ�WKH�PHQWLRQHG�LQQRYDWLRQV�ZHUH�WHFKQLFDOO\
UHDOLVHG�EXW�WR�FKDOOHQJH�WKH�UHDGHUV�WR�FRQVLGHU�WKH
HWKLFDO�LPSOLFDWLRQV�DQG�SROLWLFDO�FRQVHTXHQFHV�RI
WKHVH�WHFKQRORJLHV��:ULWLQJ�LQ�WKH�SUHIDFH�WR�+&�
$UHQGW�DOVR�PDNHV�FOHDU�WKDW�ZKDW�VKH�KDV�LQ�PLQG�LV
QRW�MXVW�D�JHQHUDO�DQDO\VLV�RI�KXPDQ�DFWLYLW\�EXW�~D
UHFRQVLGHUDWLRQ�RI�WKH�KXPDQ�FRQGLWLRQ�IURP�WKH
YDQWDJH�SRLQW�RI�RXU�QHZHVW�H[SHULHQFHV�DQG�RXU
PRVW�UHFHQW�IHDUV���+&�����

'HVSLWH�KHU�LQWHUHVW�LQ�WHFKQRORJLFDO�GHYHORSPHQWV
DQG�HQJLQHHULQJ�SUDFWLFHV��$UHQGW�LV�UDUHO\�LQFOXGHG
LQ�WKH�GRPDLQ�RI�676��RU�LQ�WKDW�RI�WKH�SKLORVRSK\�RI
WHFKQRORJ\��IRU�WKDW�PDWWHU��2QH�VLJQL�FDQW�UHDVRQ
IRU�WKLV�QHJOHFW�PD\�EH�WKDW��WR�GDWH��$UHQGW�KDV
EHHQ�PDLQO\�FRQVLGHUHG�WR�EH�D�SROLWLFDO�WKHRULVW�
$FDGHPLF�GLVFXVVLRQV�LQ�WKH�����V�RQ�$UHQGW}V
WKRXJKW�WHQGHG�WR�IRFXV�RQ�KHU�WULSDUWLWH�GLYLVLRQ�RI
YLWD�DFWLYD�z�WKDW�LV��WKH�DQDO\WLFDO�GLVWLQFWLRQ�VKH
PDGH�EHWZHHQ�WKH�IXQGDPHQWDO�GLPHQVLRQV�RI
KXPDQ�DFWLYLW\�z�LQWR�ODERXU��ZRUN�DQG�DFWLRQ�
$FFRUGLQJ�WR�WKH�~VWDQGDUG��LQWHUSUHWDWLRQ�RI�+&�
$UHQGW�ZDQWHG�WR�SURWHFW�WKH�UHDOP�RI�IUHH�SXEOLF
DFWLRQ�DJDLQVW�WKH�QHFHVVLW\�RI�ODERXU�DQG�WKH
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LQVWUXPHQWDOLW\�RI�ZRUN��VHH�H�J��0DUNHOO�����������
6XFK�DQ�LQWHUSUHWDWLRQ�FDQ�EH�MXVWL�HG��EXW�WKH
SUREOHP�LV�WKDW�LW�LJQRUHV�WKH�LPSRUWDQFH�RI
IDEULFDWLRQ�LQ�$UHQGW}V�DQDO\VLV��WKHUHE\�OHDGLQJ
HDVLO\�WR�PLVWDNH�KHU�DV�D�GXDOLVW�WKLQNHU�

,Q�FRQWUDVW��P\�WDNH�RQ�$UHQGW�LV�WR�VHH�KHU�SULPDULO\
DV�D�WKHRULVW�ZKR�VWUHVVHV�WKH�FROODSVH�RI�ROG
FDWHJRULHV�RI�YLWD�DFWLYD�WKDW�IROORZHG�IURP�WKH
GHYHORSPHQW�RI�PRGHUQ�WHFKQRORJLHV�DQG�WKH
LQGXVWULDO�UHYROXWLRQ��$�KLVWRULFDO�GHVFULSWLRQ�VKRZV
KRZ�DGYDQFHV�LQ�VFLHQFH�DQG�WHFKQRORJ\�UHQGHU
SUREOHPDWLF�WKH�UROH�RI�KXPDQ�DJHQF\�LQ�PRGHUQ
WLPHV�E\�LQLWLDWLQJ�D�SURFHVV�RI�DOLHQDWLRQ�IURP�ERWK
WKH�QDWXUDO�HDUWK�DQG�WKH�KXPDQO\�FUHDWHG�ZRUOG�
+HQFH��WKH�LQWHUSUHWDWLRQ�,�SUHVHQW�KHUH�UHVRQDWHV
ZLWK�VRPH�RI�WKH�PRUH�UHFHQW�UHDGLQJV�RI�$UHQGW�
VXFK�DV�0DULHNH�%RUUHQ}V��������UHFRJQLWLRQ�RI
$UHQGW�DV�D�KHUPHQHXWLFDO�SKHQRPHQRORJLVW��3KLOLS
:DOVK}V��������UHDGLQJ�RI�VRFLDO�RQWRORJ\�LQ�+&�DQG
/DXUD�(SKUDLP}V��������VSRWWLQJ�RI�$UHQGW}V
~ZRUOGO\��WXUQ��7KHVH�LQWHUSUHWDWLRQV�GR�QRW�QHJDWH
WKH�YDOXH�RI�WKH�HDUOLHU�DSSURDFKHV��EXW�WKH\�GR
HPSKDVLVH�WKH�LQWHUQDO�FRKHUHQFH�DQG�LQWHJULW\�RI
$UHQGW}V�FRQFHSWXDOLVDWLRQV�DQG�SD\�DWWHQWLRQ�WR�KHU
LQWHUHVW�LQ�VFLHQFH�DQG�WHFKQRORJ\��VHH�DOVR�7LMPHV
������<DTRRS�������&DQRYDQ�������8QGXUUDJD
������

7KH�DVSLUDWLRQ�RI�WKLV�DUWLFOH�LV�QRW�WR�GHYHORS�D�QHZ
UHDGLQJ�RI�$UHQGW}V�+&��5DWKHU��WKH�DLP�LV�WR�FUHDWH
D�OHVV�GXDOLVWLF�XQGHUVWDQGLQJ�RI�WKH�FRPPRQV
EDVHG�RQ�P\�LQWHUSUHWDWLRQ�RI�$UHQGW�DQG�WR�WKLQN
ZLWK�KHU�WKH�SURVSHFWV�RI�WKH�JOREDO�FRPPRQV�DW�WKH
EHJLQQLQJ�RI�������3URFHHGLQJ�IURP�WKLV�VWDUWLQJ
SRLQW��+&�LV�QRW�VR�PXFK�D�ERRN�DERXW�KXPDQ�DFWLRQ
DV�LW�LV�D�ZRUN�FRQFHUQLQJ�WKH�RQWRORJLFDO�FRQGLWLRQV
DQG�WKH�KLVWRULFDOO\�FKDQJLQJ�G\QDPLFV�RI�WKLV
DFWLRQ��6XFK�D�WDNH�RQ�+&�KHOSV�XV�WR�XQGHUVWDQG
PRUH�SUHFLVHO\�KRZ�SROLWLFDO�VXEMHFWV�DUH
FRQGLWLRQHG�E\�WHFKQRORJ\�LQ�WKH�PRGHUQ�ZRUOG��,W
DOVR�R�HUV�D�IUXLWIXO�WKHRUHWLFDO�EDFNJURXQG�WR�UH�
H[DPLQH�WKH�FRQFHSWLRQ�RI�WKH�FRPPRQV�LQ�D�QHZ
VLWXDWLRQ�ZKHUH�WKH�PRGHUQ�GH�QLWLRQV�RI�WKH
KXPDQ��WKH�QDWXUDO�DQG�WKH�UHODWLRQV�EHWZHHQ�WKHVH
WZR�FDWHJRULHV�DUH�SURIRXQGO\�FKDOOHQJHG��,Q�WKH

QH[W�VHFWLRQ��,�VFUXWLQLVH�$UHQGW}V�XQGHUVWDQGLQJ�RI
WKH�G\QDPLF�EHWZHHQ�KHU�FRQFHSWV�HDUWK�DQG�ZRUOG�
ZKLFK�EURDGO\�UHIHU�WR�QDWXUH�DQG�VRFLHW\�
UHVSHFWLYHO\��,�ZLOO�DUJXH�WKDW�LW�DOORZV�XV�WR�SHUFHLYH
WKH�FRPPRQV�DV�D�IRUP�RI�FROODERUDWLRQ�WKDW�IRFXVHV
RQ�EXLOGLQJ�D�FRPPRQ�ZRUOG�UDWKHU�WKDQ�FRQFHLYLQJ
RI�LW�DV�PHUH�UHVRXUFH�PDQDJHPHQW�

($57+�$1'�:25/'�,1�$5(1'7e6
7+,1.,1*

)RU�$UHQGW��WKH�ZRUOGO\�QDWXUH�RI�EHLQJ�D�KXPDQ
FRQVLVWV�RI�LQKDELWLQJ�ERWK�WKH�HDUWK�DQG�WKH�ZRUOG�
,Q�WKLV�GXDO�YLHZ��WKH�HDUWK�UHIHUV�WR�WKH�QDWXUDO
UHDOP��ZKLFK�SURYLGHV�WKH�QHFHVVDU\�PDWHULDO
FRQGLWLRQV��VXFK�DV�QXWULWLRQ��R[\JHQ��ZDWHU�DQG
IDYRXUDEOH�WHPSHUDWXUHV��IRU�WKH�SURFHVV�RI
ELRORJLFDO�ODERXU��WKDW�LV�WKH�PHWDEROLVP�RI�OLIH��$W
WKH�VDPH�WLPH�DV�KXPDQV�OLYH�RQ�SODQHW�(DUWK��WKH\
DOVR��VR�WR�VSHDN��~ZRUOG��LW�E\�IDEULFDWLQJ�GXUDEOH
WKLQJV�DQG�DFWLQJ�DPRQJ�DQG�UHODWLQJ�WR�RWKHU
SHRSOH��7KLV�FDSDFLW\�WR�EXLOG�D�ODVWLQJ�ZRUOG��ZKLFK
H[FHHGV�WKH�OLIH�VSDQ�RI�LQGLYLGXDOV��GLVWLQJXLVKHV
KXPDQV�IURP�RWKHU�DQLPDOV��+&������7KH�ZRUOG�LV
WKXV�IRUPHG�E\�WKH�ZRUNV�RI�KRPR�IDEHU�DQG�WKH
DFWLRQV�RI�]RRQ�SROLWLNRQ��

,Q�$UHQGW}V�WULSDUWLWH�GLVWLQFWLRQ�EHWZHHQ�ODERXU�
ZRUN�DQG�DFWLRQ��KRPR�IDEHU�SRLQWV�WR�WKH�GLPHQVLRQ
RI�YLWD�DFWLYD�WKDW�HQDEOHV�KXPDQV�WR�ZRUN�WKHLU
HDUWKO\�HQYLURQPHQW�E\�PDNLQJ�WRROV��EXLOGLQJV�
LQVWLWXWLRQV�DQG�DUW��7KHVH�IDEULFDWHG�WKLQJV�DUH�
PHWDSKRULFDOO\�VSHDNLQJ��OLNH�D�WDEOH��DUWHIDFWV�WKDW
VLPXOWDQHRXVO\�EULQJ�SHRSOH�WRJHWKHU�EXW�DOVR
VHSDUDWH�WKHP�IURP�HDFK�RWKHU��+&����z�����7KH
PHWDSKRU�RI�WKH�WDEOH�UHIHUV�WR�WKH�PDWHULDOLW\�RI�WKH
LQ�EHWZHHQ�RU�WKH�PHGLDWLQJ�WKLQJV��EXW�LW�DOVR
H[WHQGV�WR�FRYHU�PRUH�WKDQ�KXPDQ�PDGH�DUWHIDFWV�
WKH�ZRUOG�DOVR�FRPSULVHV�WKLQJV�WKDW�DUH�SXEOLFO\
VKDUHG�ZLWK�RWKHU�KXPDQ�EHLQJV�WKURXJK
FRPPXQLFDWLRQ��,Q�RWKHU�ZRUGV��WKH�ZRUOG�LV�QRW�RQO\
FUHDWHG�E\�KRPR�IDEHU�WKURXJK�LWV�DUWHIDFWV�EXW
HTXDOO\�WKURXJK�WKH�SXEOLF�DFWLRQV�RI�]RRQ�SROLWLNRQ�
WKH�SROLWLFDO�DQLPDO��LQ�LWV�UHODWLRQV�WR�RWKHU�SHRSOH�
7KXV��DFWLRQ�WDNHV�SODFH�DOZD\V�EHWZHHQ�GL�HUHQW
NLQGV�RI�SHRSOH��~LQ�EHWZHHQ��RI�KXPDQ�SOXUDOLW\�
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&RQVHTXHQWO\��WKH�ZRUOG�DFWXDOLVHV�DQG�WDNHV�LWV
VKDSH�VLPXOWDQHRXVO\�WKURXJK�IDEULFDWHG�DUWHIDFWV
DQG�LQ�WKH�QHWZRUNV�RI�KXPDQ�FRPPXQLFDWLYH
SOXUDOLW\��)URP�DQ�$UHQGWLDQ�SHUVSHFWLYH��ZH�HQDFW
RXU�KXPDQLW\�E\�FUHDWLQJ�DQ�DUWL�FLDO�ZRUOG�WKDW�ZDV
EXLOW�WR�VHHN�LPPRUWDOLW\�WKURXJK�SXEOLFO\
PHPRUDEOH�DFWV��

1RZ��LW�FRXOG�EH�HDV\�WR�LQVLVW�WKDW�$UHQGW}V
GLVWLQFWLRQ�EHWZHHQ�WKH�HDUWK�DQG�WKH�ZRUOG�UH�HFWV
D�GXDOLVWLF�YLHZ�RI�WKH�UHODWLRQ�EHWZHHQ�KXPDQV�DQG
QDWXUH�GXH�WR�KHU�VSOLWWLQJ�WKH�GLPHQVLRQV�RI�YLWD
DFWLYD�LQWR�VHSDUDWH�RQWRORJLFDO�FDWHJRULHV��7KLV�LV
QRW�WKH�FDVH��KRZHYHU��VLQFH�$UHQGW�SDUWLFXODUO\
HPSKDVLVHV�KXPDQ�GHSHQGHQFH�RQ�HDUWK}V
PDWHULDOLW\��IRU�H[DPSOH�ZKHQ�VKH�ZULWHV�WKH
IROORZLQJ��~7KH�KXPDQ�DUWL�FH�RI�WKH�ZRUOG
VHSDUDWHV�KXPDQ�H[LVWHQFH�IURP�DOO�PHUH�DQLPDO
HQYLURQPHQW��EXW�OLIH�LWVHOI�LV�RXWVLGH�WKLV�DUWL�FLDO
ZRUOG��DQG�WKURXJK�OLIH�PDQ�UHPDLQV�UHODWHG�WR�DOO
RWKHU�OLYLQJ�RUJDQLVPV���+&������7KHUHIRUH��,�DUJXH
WKDW�WKH�FRQFHSWV�RI�HDUWK�DQG�ZRUOG��DV�ZHOO�DV�WKH
WKUHH�GLPHQVLRQV�RI�YLWD�DFWLYDL�WKDW�DUH�LPSOLFDWHG
LQ�WKH�HDUWK�DQG�WKH�ZRUOG��SURYLGH�D�ZD\�RI
GHVFULELQJ�WKH�G\QDPLF�RI�WKH�FRPPRQV�DQG
UHGH�QLQJ�WKH�SODFH�RI�KXPDQ�DFWLRQ�LQ�UHODWLRQ�WR
WKHLU�HQYLURQPHQW��

7KH�LGHD�RI�WKH�G\QDPLFV�RI�WKH�HDUWK�DQG�WKH�ZRUOG
FDQ�EH�EHWWHU�XQGHUVWRRG�ZLWK�WKH�KHOS�RI�$UHQGW}V
/0��,Q�WKH�ERRN��VKH�HPSKDVLVHV�WKDW�ZH�KXPDQV
DUH�QRW�GHSHQGHQW�RQ�WKH�HDUWK�RQO\�EHFDXVH�LW
HQDEOHV�RXU�ELRORJLFDO�VXUYLYDO�z�ZH�DOVR�UHODWH�WR
RXU�HQYLURQPHQW�DV�VSHFWDWRUV�DQG�VHQVLQJ�EHLQJV
ZKHQ�ZH�FUHDWH�DQG�VHFXUH�WKH�FRQGLWLRQV�RI�WKH
FRPPRQ�ZRUOG��7KH�HDUWK�LV�QRW�RQO\�PDGH�WR�EH
FRQVXPHG�DV�D�PDWHULDO�UHVRXUFH�EXW�HTXDOO\�WR�EH
DSSUHFLDWHG�IRU�LWV�RWKHU�TXDOLWLHV��7KLV�GLPHQVLRQ�RI
WKH�PDWHULDO�HQYLURQPHQW�FDQ�EH�FDOOHG�DHVWKHWLF�
DQG�LW�WLHV�WKH�HDUWK�DQG�WKH�ZRUOG�WRJHWKHU��7KH
DHVWKHWLF�GLPHQVLRQ�LV�FUXFLDO�ZKHQ�WKLQNLQJ�RI�WKH
FRPPRQV�DW�WKH�SODQHWDU\�OHYHO��LW�IRUFHV�XV�WR�ORRN
EH\RQG�WKH�GXDOLVW�YLHZ�RI�WKH�FRPPRQV�DQG
HPSKDVLVHV�WKH�LQWHUVXEMHFWLYH�QDWXUH�RI�KXPDQ
H[LVWHQFH��

&20021�6(16(�

3KHQRPHQRORJLFDO�DSSURDFKHV�DUH�UDUHO\
HQFRXQWHUHG�LQ�WKH�DFWXDO�FRPPRQV�OLWHUDWXUH�
+RZHYHU��WKH�DWWHPSWV�WR�DYRLG�D�UHGXFWLRQLVW
LQWHUSUHWDWLRQ�RI�WKH�FRPPRQV�DUH�ZHOO�FRPSDWLEOH
ZLWK�WKH�SKHQRPHQRORJLFDO�DSSURDFK��)RU�H[DPSOH�
WKH�ODZ�VFKRODU�8JR�0DWWHL��ZKR�FULWLFLVHV�WKH
FRPPRGL�FDWLRQ�RI�WKH�FRPPRQV�DV�ZHOO�DV
DSSURDFKLQJ�WKH�FRPPRQV�LQ�WHUPV�RI�WKH�PDUNHW
YHUVXV�WKH�VWDWH�GLFKRWRP\��KDV�FDOOHG�IRU�QHZ�
PRUH�SKHQRPHQRORJLFDO�DSSURDFKHV�WR�WKH
GLVFXVVLRQ��0DWWHL��������$FFRUGLQJ�WR�0DWWHL��WKH
VKLIW�WKDW�ZH�QHHG�WR�DFFRPSOLVK��WR�JHW�RYHU�WKH
DEVROXWH�GRPLQDWLRQ�RI�WKH�VXEMHFW��RZQHU�RU�VWDWH�
RYHU�WKH�HQYLURQPHQW��LV�WR�IRFXV�RQ�WKH�UHFLSURFDO
UHODWLRQVKLS�EHWZHHQ�WKHP��+H�ZULWHV�WKDW�~ZH
ZRXOG�QHHG�D�QHZ�FRPPRQ�VHQVH�WKDW�UHFRJQLVHV
WKDW�HDFK�LQGLYLGXDO}V�VXUYLYDO�GHSHQGV�RQ�KLV�RU�KHU
UHODWLRQVKLS�ZLWK�RWKHUV��ZLWK�WKH�FRPPXQLW\��DQG
ZLWK�WKH�HQYLURQPHQW���0DWWHL��������

0DWWHL�GRHV�QRW�GH�QH�FRPPRQ�VHQVH�LQ�KLV�WH[W�EXW
DSSDUHQWO\�XVHV�WKH�WHUP�LQ�LWV�W\SLFDO�PHDQLQJ�DV
FRQYHQWLRQDO�WKLQNLQJ�DQG�SUDFWLFDO�MXGJHPHQW�
$UHQGW}V�GH�QLWLRQ�GL�HUV�IURP�WKLV�UHFHLYHG�YLHZ�
%\�FRPPRQ�VHQVH��VKH�UHIHUV�WR�WKH�DELOLW\�WR
UHFHLYH�UHDOLW\�WKURXJK�WKH�VHQVHV��/0����������)RU
$UHQGW��FRPPRQ�VHQVH�LV�VRPHWKLQJ�WKDW�JLYHV�XV�D
FRQ�UPDWLRQ�WKDW�WKH�WKLQJV�ZH�UHFHLYH�WKURXJK�WKH
VHQVHV�DUH�HYLGHQFHV�RI�UHDOLW\��DQG�WKLV�DVVXUHV�XV
WKDW�RWKHUV�FDQ�VHQVH�WKH�VDPH�DV�ZH�GR����/0�
�������/RLGROW�������(SKUDLP�������%RUUHQ�������
)ROORZLQJ�$UHQGW}V�~SKHQRPHQRORJ\�RI�SOXUDOLW\�
�/RLGROW��������FRPPRQ�VHQVH�LV�EDVHG�RQ�WKH
FRQWLJXLW\�RI�EHLQJ�DQG�DSSHDUDQFH��ZKLFK�PHDQV
WKDW�KHU�GH�QLWLRQ�FRPHV�YHU\�FORVH�WR�ZKDW
DQWLUHGXFWLRQLVW�WKHRULVDWLRQV�RI�WKH�FRPPRQV�VHHP
WR�VHHN�

,Q�+&�$UHQGW�GRHV�QRW�\HW�V\VWHPDWLFDOO\�DQDO\VH
WKH�LPSRUWDQFH�RI�FRPPRQ�VHQVH�IRU�RXU�H[SHULHQFH
RI�HDUWK��WKRXJK�VKH�GRHV�PHQWLRQ�WKDW�~HYHU\WKLQJ
WKDW�LV��PXVW�DSSHDU��DQG�QRWKLQJ�FDQ�DSSHDU
ZLWKRXW�D�VKDSH�RI�LWV�RZQ���������,Q�/0��$UHQGW
FRQWLQXHV�WKH�GLVFXVVLRQ�RQ�WKH�FRLQFLGHQFH
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EHWZHHQ�EHLQJ�DQG�DSSHDUDQFH�LQ�D�PRUH
V\VWHPDWLF�PDQQHU��6KH�SRLQWV�RXW�WKDW�DV�WKLQJV
DSSHDU��WKH\��LQ�WXUQ��UHTXLUH�VSHFWDWRUV��+HQFH��WKH
EHLQJV�WR�ZKRP�WKLQJV�DSSHDU�DQG�ZKR�DV�UHFLSLHQWV
JXDUDQWHH�WKHLU�UHDOLW\�DUH�WKHPVHOYHV�DOVR
DSSHDUDQFHV��7KLV�VLPSO\�PHDQV�WKDW�VSHFWDWRUV�DUH
QHYHU�PHUH�VXEMHFWV�DQG�FDQQRW�EH�FRQVLGHUHG�DV
VXFK��/0����z�����)RU�$UHQGW��WKHQ��FRPPRQ�VHQVH
FRPHV�WR�PHDQ�D�NLQG�RI�VL[WK�VHQVH�WKDW��WV�XV�LQWR
RXU�HQYLURQPHQW��D�IHHOLQJ�WKDW�RWKHU�EHLQJV�
DOWKRXJK�GL�HUHQW�IURP�PH��VKDUH�WKH�VDPH�ZRUOG�DV
,�GR��,I�WKH�H\HV�FDQ�VHH�FRORUV�DQG��QJHUV�IHHO
WH[WXUHV��WKH�FRPPRQ�VHQVH�SHUFHLYHV�UHDOLW\��EXW
OLNH�RWKHU�VHQVHV�LW�FDQQRW�EH�SODFHG�LQ�DQ\�VSHFL�F
RUJDQ��,QVWHDG��LW�LV�FRQQHFWHG�WR�RXU�VHQVLQJ�RI�WKH
ORFDWLRQ�DQG�VXUURXQGLQJV��/0���������(SKUDLP�����
,Q�RWKHU�ZRUGV��RXU�VSHFWDWRUVKLS�HQVXUHV�WKH
FRLQFLGHQFH�RI�DSSHDUDQFH�DQG�H[LVWHQFH�
FRQVWLWXWLQJ�VKDUHG�VFHQHV�WKURXJK�FRPPRQ�VHQVH�
)URP�WKH�SHUVSHFWLYH�RI�DSSHDUDQFH��WKH�HDUWK�LV�QRW
GHWHUPLQHG�RQO\�DV�D��HOG�RI�VXUYLYDO�EXW�DOVR�DV�D
WDQJLEOH�WH[WXUH�IRU�WKH�KXPDQ�ZRUOG��D�VWDJH�RI
DSSHDUDQFHV�DQG�DQ�LQVSLUDWLRQ�IRU�WKH�SROLWLFDO
VWDJH��/0������(SKUDLP���������������$V�$UHQGW�SXWV
LW��OLYLQJ�EHLQJV��KXPDQV�DQG�RWKHU�DQLPDOV�DUH�QRW
MXVW�LQ�WKH�ZRUOG��WKH\�DUH�RI�WKH�ZRUOG��7KLV�LV
SUHFLVHO\�EHFDXVH�WKH\�DUH�VXEMHFWV�DQG�REMHFWV�z
SHUFHLYLQJ�DQG�EHLQJ�SHUFHLYHG�z�DW�WKH�VDPH�WLPH
�/0������

$UHQGW}V�SKHQRPHQRORJLFDO�LQWHUSUHWDWLRQ�DOORZV�XV
WR�WKLQN�WKH�FRPPRQV�QRW�RQO\�DV�D�UHVRXUFH��ZDWHU�
FXOWXUH��WKH�LQWHUQHW��ODQG�DQG�HGXFDWLRQ��EXW�UDWKHU
DV�D�FRQFHSWLRQ�RI�UHDOLW\��D�FRQGLWLRQ�DQG�D�UHVXOW�RI
RXU�DFWLRQV��$OWKRXJK�$UHQGW�DFFHQWXDWHV�WKH
XQLTXHQHVV�RI�KXPDQV�DV�ZRUOGO\�EHLQJV��VKH�GRHV
QRW�GHQ\�WKH�XQLTXHQHVV�RI�RWKHU�RUJDQLVPV��5DWKHU�
VKH�VHHPV�WR�HPSKDVLVH�WKDW�WKH�HDUWK�LV�QRW�RQO\
IRU�KXPDQV��$V�VKH�LQWHUHVWLQJO\�VWDWHV�LQ�WKH�QRWHV
WR�WKH�OHFWXUH�VKH�KHOG�DW�WKH�8QLYHUVLW\�RI�&DOLIRUQLD
LQ�������~7R�ZKRP�EHORQJV�WKH�HDUWK"�1RERG\���7KLV
QRERG\}V�HDUWK�REYLRXVO\�PHDQV�VRPHWKLQJ�HOVH
WKDQ�WKH�FRORQLDOLVW�XQGHUVWDQGLQJ�RI�WHUUD�QXOOLXV�
)RU�H[DPSOH��LW�FRXOG�PHDQ�WKH�FRPPRQV�DV�D�WKLQJ
RI�WKH�HQWLUH�FRPPXQLW\��WKRXJK�RQO\�LI�ZH
XQGHUVWDQG�FRPPXQLW\�LWVHOI�DV�GLYHUVHO\�DV

SRVVLEOH�

8QOLNH�ZKDW�VRPH�PLVOHDGLQJ�LQWHUSUHWDWLRQV
VXJJHVW��$UHQGW�GLG�QRW�XQGHUHVWLPDWH�ELRORJLFDO�OLIH
LQ�KHU�GLVFXVVLRQ�RI�WKH�SROLV��,Q�IDFW��VKH�WRRN�OLIH
PXFK�PRUH�VHULRXVO\�WKDQ�PDQ\�VFLHQWLVWV�DQG
SKLORVRSKHUV�LQ�WKH�:HVWHUQ�WUDGLWLRQ��HPSKDVLVLQJ
WKH�UHFLSURFDO�FKDUDFWHU�RI�H[LVWHQFH�RQ�WKLV�SODQHW�
,Q�WKLV�VHQVH��KHU�YLHZ�RI�VKDUHG�UHDOLW\�LV�FRQVLVWHQW
ZLWK�WKH�FXUUHQW�SHUVSHFWLYHV�LQ�FULWLFDO
SRVWKXPDQLVP�DQG�LQ�VFLHQFH�VWXGLHV��ERWK�RI�ZKLFK
UHJDUG�RUJDQLVPV�DV�VHQVLEOH��VHQWLHQW�DQG
LQWHUSUHWLYH�V\VWHPV�LQWHUDFWLQJ�ZLWK�WKHLU
HQYLURQPHQW�DQG�WKHUHE\�FUHDWLQJ�PHDQLQJIXO
UHODWLRQVKLSV��H�J��/DWRXU�������%HOODFDVD������
6WHQJHUV�������

7R�XQGHUVWDQG�WKH�WUDJHG\�RI�WKH�FRPPRQV�LQ
FRQWHPSRUDU\�WHFKQRFDSLWDOLVW�VRFLHWLHV��ZH�QHHG�WR
WDNH�D�FORVHU�ORRN�DW�WKH�H[LVWHQWLDO�DQG�VRFLHWDO
LPSOLFDWLRQV�RI�VFLHQFH�DQG�WHFKQRORJ\��,Q�ERWK�+&
DQG�/0��$UHQGW�DQDO\VHV�WKRURXJKO\�WKH�LPSDFWV�RI
PRGHUQ�VFLHQWL�F�DQG�WHFKQRORJLFDO�DGYDQFHV�RQ
KRZ�ZH�XQGHUVWDQG�RXU�UHODWLRQVKLS�WR�RXU
HQYLURQPHQW��$FFRUGLQJ�WR�$UHQGW��WKH�GHYHORSPHQW
RI�PRGHUQ�QDWXUDO�VFLHQFH�DQG�WHFKQRORJ\�OHG�WR
DOLHQDWLRQ�IURP�WKH�HDUWK�DQG�WKH�ZRUOG��+HU�DQDO\VLV
KDV�PDQ\�VLPLODULWLHV�ZLWK�%UXQR�/DWRXU}V�LGHD�RI
FRPPXQLW\�DQG�ZLWK�WKH�FULWLTXH�/DWRXU�SUHVHQWV
FRQFHUQLQJ�~PDWWHUV�RI�IDFW���7R�XQGHUVWDQG�WKH
FULWLFLVP�SXW�IRUZDUG�E\�ERWK�WKLQNHUV��LW�LV�FHQWUDO�WR
DGGUHVV�WKH�UROH�WHFKQRORJ\�SOD\V�LQ�WKH�WUDJHG\�RI
WKH�FRPPRQV��)XUWKHUPRUH��LW�LV�LPSRUWDQW�WR�WU\�WR
XQGHUVWDQG�KRZ�WKH�GLVDSSHDUDQFH�RI�FRPPRQ
VHQVH�LV�OLQNHG�WR�WKH�GLVDSSHDUDQFH�RI�WKH
FRPPRQV��

$5(1'7�$1'�/$7285��$/,(1$7,21
)520�7+(�&200216

%UXQR�/DWRXU�LV�DQ�LQ�XHQWLDO�676�VFKRODU��DQG�LQ�WKH
GLVFXVVLRQV�RQ�SRVWKXPDQLVP�DV�ZHOO�DV�LQ�WKH��HOG
RI�676��LW�LV�GL�FXOW�QRW�WR�FROOLGH�ZLWK�KLV�QXPHURXV
DWWHPSWV�WR�FRQFHSWXDOLVH�WKH�UHDOLW\�RI�QRQKXPDQ
HQWLWLHV��/LNH�$UHQGW��/DWRXU�EDVHV�KLV�WKHRULHV�E\
FULWLFLVLQJ�WKH�HSLVWHPRORJ\�WKDW�GLYLGHV�OLIH�LQWR�WZR
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GL�HUHQW�RQWRORJLFDO�FDWHJRULHV��VRFLHW\�DQG�LWV
VXEMHFWV�DQG�QDWXUH�DQG�LWV�REMHFWV��:KLOH�/DWRXU
GRHV�QRW�VHHP�WR�UHIHU�WR�$UHQGW�LQ�KLV�ZULWLQJV��RQH
�QGV�VHYHUDO�LQGLUHFW�VLPLODULWLHV��FRQJUXHQFHV�DQG
FRPSOHPHQWDULWLHV�EHWZHHQ�WKHVH�DXWKRUV��,Q�WKLV
VHFWLRQ��,�ZLOO�DUJXH�WKDW�FRPELQLQJ�$UHQGW}V�DQG
/DWRXU}V�XQGHUVWDQGLQJ�RI�PRGHUQ�VFLHQFH�DQG
WHFKQRORJ\�SURYLGHV�D�IUXLWIXO�IUDPHZRUN�IRU
DGGUHVVLQJ�WKH�UROH�RI�WHFKQRORJ\�LQ�WHUPV�RI�WKH
FRPPRQV�LQ�WKH�HUD�RI�GHYHORSHG�WHFKQRORJLHV�

2QH�RI�WKH�PRVW�LPSRUWDQW�H�RUWV�LQ�/DWRXU}V�RHXYUH
LV�KLV�FRQFHSWXDOLVDWLRQ�RI�WKH�DJHQF\�RI�QRQ�KXPDQ
HQWLWLHV��)RU�H[DPSOH��VXFK�WHUPV�DV�DFWRU�QHWZRUN
��������GLQJSROLWLFV������E��DQG�K\EULGV��������DOO
VXJJHVW�WKDW��LQVWHDG�RI�VHSDUDWLQJ�VXEMHFWV�DQG
REMHFWV��LW�ZRXOG�EH�EHWWHU�WR�DSSURDFK�WKH�ZRUOG�LQ
WHUPV�RI�KXPDQ�DQG�QRQ�KXPDQ�DJHQF\��7KH
/DWRXULDQ�FRPPRQ�ZRUOG�SRLQWV�WR�D�VKDUHG�UHDOLW\
WKDW�LV�DFKLHYHG�WKURXJK�SROLWLFDO�HFRORJ\��WKH�DLP�RI
ZKLFK�LV�WR�SROLWLFLVH�VRFLDO�DQG�WHFKQLFDO�SURFHVVHV
WKDW�GHVLJQDWH�RXU�XQGHUVWDQGLQJ�RI�WKH�ZRUOG
�����F���/DWRXU}V�WKHRULVDWLRQ�FDQ�EH�VHHQ�WR
VXSSOHPHQW�$UHQGW}V�LQWHUUHODWLRQDO�H[SODQDWLRQ�RI
WKH�G\QDPLF�EHWZHHQ�WKH�HDUWK�DQG�WKH�ZRUOG��0RVW
LPSRUWDQWO\��WKH\�ERWK�VHH�WKH�PRGHUQ�VFLHQWL�F
ZRUOGYLHZ��EDVHG�RQ�PRGHUQ�GXDOLVPV��DV
GHWULPHQWDO�WR�FRPPRQ�VHQVH�

,Q�+&��$UHQGW�GHVFULEHV�LQ�GHWDLO�WKH�SURFHVVHV�RI
KXPDQ�DOLHQDWLRQ�IURP�WKH�ZRUOG�DQG�WKH�HDUWK�
7KHVH�SURFHVVHV�DUH�OLQNHG�WR�HDFK�RWKHU��EXW�WR
XQGHUVWDQG�WKH�UROH�RI�WHFKQRORJ\�LQ�WKH�FRQVWLWXWLRQ
RI�PRGHUQLW\��HDUWK�DOLHQDWLRQ�EHFRPHV�PRUH
VLJQL�FDQW�WKDQ�ZRUOG�DOLHQDWLRQ��LI�ZRUOG�DOLHQDWLRQ
KDV�GHWHUPLQHG�WKH�FRXUVH�DQG�WKH�GHYHORSPHQW�RI
PRGHUQ�VRFLHW\��HDUWK�DOLHQDWLRQ�LV�WKH�KDOOPDUN�RI
PRGHUQ�VFLHQFH��+&��������$UHQGW�GHVFULEHV�WKH
H�HFWV�RI�PDWKHPDWLFDO�DQG�VFLHQWL�F�GLVFRYHULHV�DW
WKH�EHJLQQLQJ�RI�WKH�PRGHUQ�WLPHV�RQ�RXU
XQGHUVWDQGLQJ�RI�WKH�FRPPRQ�ZRUOG�DQG�WKH�SODFH
RI�WKH�KXPDQ�LQ�LW��7KURXJK�WKH�PDWKHPDWLFDO
LPDJLQDWLRQ��&RSHUQLFXV�DQG�.HSOHU�FKDOOHQJHG�WKH
JHRFHQWULF�ZRUOG�YLHZ�DQG�SURSRVHG�WKH
UHYROXWLRQDU\�K\SRWKHVLV�WKDW�WKH�(DUWK�RUELWV�WKH
VXQ��/DWHU��*DOLOHR}V�WHOHVFRSH�SURYHG�WKLV

K\SRWKHVLV�DQG�UHYHDOHG�WR�WKH�KXPDQ�VHQVHV�ZKDW
KDG�EHHQ�RXW�RI�WKHLU�UHDFK��$�KXPDQ�PDGH�DUWHIDFW
HQDEOHG�D�QHZ�WHFKQRORJLFDOO\�PHGLDWHG�z�DQG
WKHUHE\�H[SDQGHG�z�VHQVH�RI�WKH�UHDO�DQG�RSHQHG
WKH�SDWK�WR�WKH�KHOLRFHQWULF�ZRUOGYLHZ�DQG�WKH
SURFHVV�RI�VHFXODULVDWLRQ��$W�WKH�VDPH�WLPH��LW
FDXVHG�KXPDQV�WR�GRXEW�WKHLU�RZQ�VHQVHV��$UHQGW
ZULWHV�WKDW�'HVFDUWHV}V�SKUDVH�~,�WKLQN��WKHUHIRUH�,
DP��LV�DQ�DUWLFXODWLRQ�RI�D�KXPDQ}V�LQQHU�H[SHULHQFH
RI�WKHLU�H[LVWHQFH�DV�FRQ�UPHG�LQ�WKH�VLWXDWLRQ
ZKHUH�KXPDQ�EHLQJV�FRXOG�QRW�WUXVW�WKHLU�LPPHGLDWH
VHQVRU\�SHUFHSWLRQV�DQ\PRUH��+&�����z�����
$UHQGW}V�FULWLTXH�RI�HDUWK�DOLHQDWLRQ�LV��WKHUHIRUH��D
FULWLTXH�RI�&DUWHVLDQ�GXDOLVP�DQG��PRUH�EURDGO\��RI
WKH�(QOLJKWHQPHQW�

:KLOH�WKH�DFKLHYHPHQWV�RI�PRGHUQ�VFLHQFH�VKRZHG
WKDW�KXPDQ�EHLQJV�DUH�MXVW�DWRPV�LQ�WKH�XQLYHUVH�
WKLV�SDUDGR[LFDOO\�DOORZHG�KXPDQV�WR�IRUJHW�WKHLU
VXEMHFWLYH�SRLQW�RI�YLHZ��WKH�IDFW�WKDW�HYHU\
VFLHQWL�F�FULWLFLVP�ZLOO�UHWXUQ�WR�RXUVHOYHV��$UHQGW
�������,Q�LWV�VHDUFK�IRU�NQRZOHGJH�DQG�WUXWK��WKH
PRGHUQ�KXPDQ�EHJDQ�WR�DSSURDFK�QDWXUH�DQG�LWV
SURFHVVHV�IURP�DQ�DEVWUDFW�$UFKLPHGHDQ�SRLQW�RI
YLHZ��UHO\LQJ�PRUH�RQ�WKHLU�WKLQNLQJ�DELOLWLHV�WKDQ�RQ
WKHLU�VHQVHV��%HFDXVH�RI�WKLV��UDWLRQDO�FRQVFLRXVQHVV
ZDV�GXDOLVWLFDOO\�VHSDUDWHG�IURP�LWV�PDWHULDO�
ELRORJLFDO�IRXQGDWLRQ�DQG�WKH�VXUURXQGLQJ�SK\VLFDO
ZRUOG��$UHQGW�UHPLQGV�XV�WKDW�PRGHUQ�QDWXUDO
VFLHQFH��LQ�UHSODFLQJ�VHQVH�EDVHG�FRPPRQ�VHQVH
ZLWK�FDOFXODELOLW\�DQG�SUHFLVLRQ��IRUJHWV�WKDW�QHLWKHU
VSDFH�QRU�WKH�SODQHW�DUH�FORVHG�V\VWHPV�DQG�WKDW
XQLYHUVDO�VFLHQFH�FDQ�QHYHU�UHSODFH�WKH
H[SHULPHQWDO�UHDOLW\��$UHQGW�������+&��������$V�VKH
ZULWHV��~WKLQNLQJ�ZKLFK�VXEMHFWV�HYHU\WKLQJ�WR�GRXEW�
KDV�QRW�DQ\�QDWXUDO�~PDWWHU�RI�IDFW��UHODWLRQ�WR
UHDOLW\���/0������

,Q�FULWLFLVLQJ�WKH�FRQVWLWXWLRQ�RI�PRGHUQLW\�LQ�KLV
PDQ\�WH[WV��/DWRXU�WDFNOHV�WKH�VDPH�SURFHVV�DV
$UHQGW��7KH�FRQQHFWLRQ�WR�$UHQGW�HPHUJHV�SHUKDSV
PRVW�H[SOLFLWO\�LQ�/DWRXU}V������D��DUWLFOH�~:K\�+DV
&ULWLTXH�5XQ�2XW�RI�6WHDP"�)URP�0DWWHUV�RI�)DFW�WR
0DWWHUV�RI�&RQFHUQ��LQ�ZKLFK�KH�FULWLFLVHV�UHDOLVP�IRU
VWLFNLQJ�EOLQGO\�WR�PDWWHUV�RI�IDFW��/DWRXU�VXJJHVWV
WKDW�PRGHUQ�EHOLHI�LQ�DV�LI�REMHFWLYH�~PDWWHUV�RI
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IDFW��FRXOG��DQG�VKRXOG��EH�UHSODFHG�E\�~PDWWHUV�RI
FRQFHUQ���%\�WKLV�KH�PHDQV�EULQJLQJ�JDWKHULQJV�RI
QRQ�KXPDQ�HQWLWLHV�WR�WKH�IRFXV�RI�SXEOLF�FRQFHUQ�
$FFRUGLQJ�WR�KLP��WKH�PLVWDNH�KDV�EHHQ�WKH�EHOLHI
WKDW�WKHUH�ZDV�QR�H�FLHQW�ZD\�WR�FULWLFLVH�PDWWHUV�RI
IDFW�H[FHSW�E\�PRYLQJ�DZD\�IURP�WKHP��/DWRXU
KLPVHOI�PDLQWDLQV�WKDW�WKH�VROXWLRQ�ZRXOG�EH�WR�GLJ
PXFK�GHHSHU�LQWR�WKH�UHDOLVW�DWWLWXGH��WKH�VHFRQG
HPSLULFLVP��WR�UHDOLVH�WKDW�PDWWHUV�RI�IDFW�DUH
LPSODXVLEOH��XQUHDOLVWLF�DQG�XQMXVWL�HG�GH�QLWLRQV�RI
ZKDW�LW�PHDQV�WR�GHDO�ZLWK�WKLQJV��7KH�IDFWV�DUH�SRRU
SUR[LHV�IRU�H[SHULHQFH�DQG�D�FRQIXVLQJ�EXQGOH
EHWZHHQ�HSLVWHPRORJ\�DQG�PRGHUQ�SROLWLFV��/DWRXU
����D������������+HQFH��PXFK�OLNH�$UHQGW��/DWRXU
UHPLQGV�XV�WKDW�UHDOLW\�LV�QRW�GH�QHG�E\�IDFWV�DQG
WKDW�PDWWHUV�RI�IDFW�DUH�QRW�DOO�ZKDW�LV�JLYHQ�LQ
H[SHULHQFH�

%RWK�$UHQGW�DQG�/DWRXU�VHHP�WR�EULQJ�XV�~GRZQ�WR
HDUWK��E\�HPSKDVLVLQJ�WKH�HDUWK�DV�WKH�HVVHQWLDO
FRQGLWLRQ�IRU�KXPDQ�H[LVWHQFH��/DWRXU��������7KH\
GLG�QRW�FULWLFLVH�WKH�GLVFRYHULHV�RI�QDWXUDO�VFLHQFH�DV
VXFK�EXW�VDZ�WKH�GXDOLVP�GHYHORSHG�E\�WKH�VFLHQWL�F
DQG�WHFKQRORJLFDO�UHYROXWLRQV�DV�DQWDJRQLVWLF�WR
FRPPRQ�VHQVH��7KH\�ERWK�SRLQW�RXW�WKDW�WKH�IDFWV
DUH�DOZD\V�D�SDUWLDO�WUXWK�DQG�WKDW�FRQVLGHULQJ�WKH
FRPSOH[LW\�RI�WKH�ZRUOG�UHTXLUHV�PRUH�WKDQ�MXVW
IRFXVLQJ�RQ�WKH�IDFWV��)LUVW�DQG�IRUHPRVW��LW�ZRXOG
UHTXLUH�UHFRJQLVLQJ�GHSHQGHQFLHV�DQG�DVVRFLDWLRQV
WKDW�WKLQJV�FDUU\�ZLWK�WKHP��:KLOH�$UFKLPHGHV
VXPPHG�XS�D�VSHFL�F�WUDGLWLRQ�E\�VD\LQJ�~JLYH�PH
RQH��[HG�SRLQW�DQG�,�ZLOO�PRYH�WKH�(DUWK���/DWRXU
KRSHV�WR�VWDUW�D�QHZ�WUDGLWLRQ�E\�UHIRUPXODWLQJ�WKLV
VWDUWLQJ�SRLQW�DV�IROORZV��~*LYH�PH�RQH�PDWWHU�RI
FRQFHUQ�DQG�,�ZLOO�VKRZ�\RX�WKH�ZKROH�HDUWK�DQG
KHDYHQV�WKDW�KDYH�WR�EH�JDWKHUHG�WR�KROG�LW��UPO\�LQ
SODFH���/DWRXU�����D�������

6LJQL�FDQWO\��$UHQGW}V�DQG�/DWRXU}V�DUJXPHQWDWLRQV
DUH�QRW�RQO\�DERXW�HSLVWHPRORJLFDO�RU�RQWRORJLFDO
WXUQV�EXW�DERXW�WKH�SRVVLELOLWLHV�RI�SROLWLFV�DQG
GHPRFUDF\�LQ�WKH�WLPH�RI�FRPSOH[�PRGHUQLW\��7KH\
ZHUH�ERWK�FRQFHUQHG�DERXW�WKH�VXEVWLWXWLRQ�RI
GHPRFUDF\�E\�WKH�DXWKRULW\�RI�H[SHUWV�RU�VFLHQWLVWV
ZKR�DSSHDU�WR�KDYH�DFFHVV�WR�WKH�WUXH�QDWXUH�RI
WKLQJV��/DWRXU�VWUHVVHV�WKDW�LW�LV�HQWLUHO\�ZURQJ�WR

GLYLGH�WKH�FROOHFWLYH�RI�KXPDQ�DQG�QRQ�KXPDQ
HQWLWLHV�LQWR�WKH�VWXUG\�PDWWHUV�RI�IDFW�RQ�WKH�RQH
KDQG�DQG�WKH�GLVSHQVDEOH�FURZG�RQ�WKH�RWKHU
�/DWRXU�������������7R�RXWOLQH�KLV�DUJXPHQW�LQ�PRUH
GHWDLO��/DWRXU�XVHV�WKH�DOOHJRU\�RI�3ODWR}V�FDYH�
WKRVH�ZKR�DUH�RXWVLGH�RI�VFLHQWL�F�GLVFRXUVHV�KDYH
QR�DFFHVV�WR�WKH�WUXH�QDWXUH�RI�WKLQJV��WKH�REMHFWLYH
IDFWV�WKDW�VFLHQFH�EULQJV�WR�OLJKW�ZKLFK�DOORZ�XV�WR
VWRS�DUJXPHQWV��/DWRXU�����F��VHH�DOVR�6HJXLQ
�������z����6LPLODUO\��$UHQGW�QRWLFHG�WKDW�LQ�WKH
ZRUOG�RI�PDWKHPDWLFDO�V\PEROV��WKHUH�LV�QR�QHHG�IRU
VSHHFK�WR�H[SUHVV�WKH�WUXWK��6KH�VDZ�LW�DV�D�WKUHDW
WR�WKH�VKDUHG�H[SHULHQFH�RI�D�FRPPRQ�ZRUOG�WKDW
FDQ�RQO\�EH�IRUPHG�ZKHQ�XQGHUVWRRG��SHUFHLYHG�DQG
DUJXHG�IURP�GLYHUVH�SHUVSHFWLYHV��+&������,Q�RWKHU
ZRUGV��WKH�PDVVHV�H[FOXGHG�IURP�GHFLVLRQ�PDNLQJ
ORVH�WKHLU�FRQQHFWLRQ�WR�WKH�FRPPRQV��

7KH�KXPDQV�KDYH�ORVW�WKH�LGHD�RI�WKHPVHOYHV�DV
HDUWKO\�EHLQJV��D�SURFHVV�WKDW�KDV�UHVXOWHG�LQ�WKH
FRQFHSWLRQ�RI�QDWXUH�DV�D�UHVRXUFH�WR�EH�XWLOLVHG�DQG
PDQDJHG��7KHUHIRUH��WKH�VFLHQWL�F�UHYROXWLRQ�ODLG
WKH�IRXQGDWLRQ�IRU�WKH�LQGXVWULDO�UHYROXWLRQ�DQG
HFRQRPLF�JURZWK�DQG�IRU�DQ�LGHRORJ\�WKDW�MXVWL�HG
WKH�HQGOHVV�GHSOHWLRQ�RI�UHVRXUFHV��2ZQLQJ�DQG
FROOHFWLQJ�SULYDWH�SURSHUW\�EHFDPH�D�UDWLRQDO
DFWLYLW\��RQFH�\RX�RZQ�WKH�PDWHULDO��WKH�UHDVRQLQJ
JRHV��\RX�KDYH�WKH�ULJKW�WR�FROOHFW�PRUH�ZHDOWK
�4XLOOLTDQ��������%HFDXVH�FDSLWDOLVW�PDUNHW�HFRQRP\
FUHDWHV�YDOXH�E\�HQFORVLQJ�FRPPRQ�DUHDV��ORFDO
FRPPXQLWLHV�QR�ORQJHU�PDQDJH�WKHLU�VRFLDO�DQG
PDWHULDO�UHVRXUFHV�DFFRUGLQJ�WR�WKHLU�RZQ�GHPDQGV�
ZLWK�FRQWURO�EULQJ�FHGHG�WR�WKH�FHQWUDOLVHG
DXWKRULWLHV�RI�SULYDWH�PDUNHWV�

,Q�RUGHU�WR�XQGHUVWDQG�WKH�H�HFWV�RI�WKH
WHFKQRFDSLWDOLVW�GHYHORSPHQWV�RQ�RXU�FRPPRQ
VHQVH��ZH�PXVW�QRWLFH�KRZ�IXQGDPHQWDOO\�WKH
SURFHVV�RI�HDUWK�DOLHQDWLRQ�KDV�VKDSHG�IDEULFDWLRQ�
RU�ZRUN�LQ�$UHQGW}V�WHUPV��DV�LW�ZDV�WUDGLWLRQDOO\
NQRZQ�LQ�WKH�:HVWHUQ�WUDGLWLRQ��:RUN�QR�ORQJHU
FRQFHUQV�VHFXULQJ�D�SHUPDQHQW�ZRUOG�E\�IDEULFDWLQJ
GXUDEOH�WKLQJV�z�WKURXJK�WKH�VFLHQWL�F�UHYROXWLRQ�
ZRUN�KDV�LQFUHDVLQJO\�EHFRPH�D�SURFHVV�RI�~DFWLQJ
LQWR��QDWXUH��+&�����������
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&21',7,21,1*�7+(�)25&(�2)
7(&+12/2*<

7KH�SDUDGR[�RI�PRGHUQ�VFLHQFH�DQG�LWV�VWURQJ�EHOLHI
LQ�WKH�VR�FDOOHG�UDWLRQDOLVP�WKDW�$UHQGW�DQG�/DWRXU
FULWLFLVHG�PDQLIHVW�WKHPVHOYHV�SDUWLFXODUO\�FOHDUO\�LQ
WKH�FXUUHQW�WUDQVKXPDQLVW�PRYHPHQW�
7UDQVKXPDQLVW�DVSLUDWLRQV�SURPLVH�WHFKQRORJLFDO
VROXWLRQV�WR�HQYLURQPHQWDO�FDWDVWURSKHV�DQG�RWKHU
FRQWHPSRUDU\�WUDJHGLHV�RI�WKH�JOREDO�FRPPRQV
WKURXJK�WKH�FUHDWLRQ�RI�QHZ�LQIUDVWUXFWXUDO��DQG
VXEVHTXHQWO\�H[LVWHQWLDO��FRQGLWLRQV�E\�VFLHQFH�DQG
WHFKQRORJ\��7KH�VWURQJ�EHOLHI�LQ�WHFKQRORJ\�DV�D
VROXWLRQ�WR�WKH�HQYLURQPHQWDO�FULVLV�LV�UH�HFWHG��IRU
H[DPSOH��LQ�WKH�GHVLUH�WR�LQLWLDWH�IRRG�SURGXFWLRQ�RQ
WKH�GDUN�VLGH�RI�WKH�PRRQ��:ROI��������WR�UHVRUW�WR
JHRHQJLQHHULQJ��:DWWV�������RU�WR�VKDSH�ELRORJLFDO
LQKHULWDQFH�WKURXJK�ELRHQJLQHHULQJ��3R]QLDN�������
6R�IDU��VXFK�WHFKQLFDO�LQQRYDWLRQV�DSSHDU�PRUH�OLNH
D�UDWLRQDOLVWLF�SLSH�GUHDPV�WKDQ�YLDEOH�VWUDWHJLHV�IRU
OLYLQJ�D�VRFLDOO\�DQG�HFRORJLFDOO\�VXVWDLQDEOH�OLIH�
+RZHYHU��WKH�PRVW�IXQGDPHQWDO�SUREOHP�RI�WKH
WUDQVKXPDQLVW�RULHQWDWLRQ��LQ�P\�YLHZ��LV�LWV
UDWLRQDOLVW�LQGLYLGXDOLVP�WKDW�FRQFHLYHV�WHFKQRORJ\
DV�D�PDQLIHVWDWLRQ�RI�REMHFWLYH�UDWLRQDOLW\�DQG�WKH
SURJUHVV�RI�IUHHGRP��ZLWKRXW�UHFRJQLVLQJ�WKDW
WHFKQRORJLFDO�LQQRYDWLRQV�DUH�D�SDUW�RI�LQFUHDVLQJO\
LQWHUWZLQHG�FRPSOH[�V\VWHPV��$OOHQE\�	�6DUHZLFK
�������,Q�$UHQGWLDQ�WHUPV��ZH�DUH�WDONLQJ�DERXW�D
GHVLUH�WR�HVFDSH�WKH�KXPDQ�FRQGLWLRQ�DV�LW�KDV�EHHQ
JLYHQ�WR�XV�IURP�QRZKHUH��+&��������

,Q�KHU�KLVWRULFDO�GHVFULSWLRQ�LQ�+&�RI�KRZ�WKH
GHYHORSPHQW�RI�VFLHQFH�DQG�WHFKQRORJ\�FKDOOHQJHV
KXPDQLW\�E\�LQLWLDWLQJ�WKH�SURFHVV�RI�DOLHQDWLRQ�
$UHQGW�PHQWLRQV�VXFK�WHFKQRORJLFDO�LQQRYDWLRQV�DV
WKH�VSOLWWLQJ�RI�WKH�DWRP��WKH�ODXQFK�RI�WKH��UVW
6SXWQLN�VDWHOOLWH�DQG�WKH�DGYHQW�RI�DXWRPDWLRQ��6KH
VHHV�WKHVH�LQQRYDWLRQV�DV�HSRFKDO�HYHQWV�RI�WKH
PRGHUQ�HUD�DQG�RQHV�WKDW�IXQGDPHQWDOO\�VKDSH�WKH
KXPDQ�FRQGLWLRQ��WKURXJK�WKHVH�WHFKQLTXHV��KXPDQV
DV�D�VSHFLHV�ZHUH�DEOH�WR�VXUSDVV�WKHLU�HDUWKO\
IRXQGDWLRQV��$UHQGW�ZULWHV�DERXW�WKH�FRQVHTXHQFHV
RI�WKLV�VKLIW�ZLWK�WUHSLGDWLRQ��~,W�FRXOG�EH�WKDW�ZH�
ZKR�DUH�HDUWK�ERXQG�FUHDWXUHV�DQG�KDYH�EHJXQ�WR
DFW�DV�WKRXJK�ZH�ZHUH�GZHOOHUV�RI�WKH�XQLYHUVH��ZLOO

IRUHYHU�EH�XQDEOH�WR�XQGHUVWDQG��WKDW�LV��WR�WKLQN
DQG�VSHDN�DERXW�WKH�WKLQJV�ZKLFK�QHYHUWKHOHVV�ZH
DUH�DEOH�WR�GR���+&������7RGD\��QHZ�OLQNV�EHWZHHQ
LQIRUPDWLRQ�DQG�ELRWHFKQRORJLHV�PDNH�LW�SRVVLEOH�WR
PRGLI\��IRU�H[DPSOH��WKH�ELRORJLFDO�JHQRPH�DQG�WKH
HDUWK}V�DWPRVSKHUH�SUHWW\�PXFK�ZLWKRXW�NQRZLQJ
ZKHUH�WKLV�LQWHUYHQWLRQ�ZLOO�OHDG�WR��7KDFNHU������
��z�����6XFK�D�GHYHORSPHQW�FDQ�EH�VHHQ�DV�D
GDXQWLQJ�KXPDQ�DELOLW\��DQG�UHFNOHVVQHVV��WR�~DFW
LQWR���ZKLFK�PDNHV�$UHQGW}V�TXHVWLRQ�~GR�ZH�NQRZ
ZKDW�ZH�DUH�GRLQJ"��VR�PXFK�PRUH�SUHVVLQJ�WKDQ�LW
ZDV�DW�WKH�HQG�RI�WKH�����V�

7KH�TXHVWLRQ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�WHFKQRORJ\
DQG�WKH�FRPPRQV�LV�FHUWDLQO\�GLYHUVH�DQG�IROGV�RXW
VOLJKWO\�GL�HUHQWO\�GHSHQGLQJ�RQ�ZKHWKHU�WKH
TXHVWLRQHU�LV�LQWHUHVWHG�LQ�GLJLWDO�WHFKQRORJLHV��.LGG
������&OLEELQJHU�	�%ROOLHU��������VHHGV��%ROOLHU
������RU��IRU�H[DPSOH��FRVPLF�RXWHU�VSDFH
�&DVVDQGUD��������+RZHYHU��WHFKQRORJLHV�PDNH
DFFHVVLEOH�QHZ�UHVRXUFHV��PDNLQJ�WKHLU
PDQDJHPHQW�D�FRQVWDQWO\�WRSLFDO�LVVXH�
&RQWHPSRUDU\�FRPSXWDWLRQDO�WHFKQRORJLHV��IRU
H[DPSOH��DUH�XQLTXH�LQ�WKHLU�VXEWOHW\�
LPSHUFHSWLELOLW\�DQG�XELTXLWRXV�SUHVHQFH��VHH�H�J�
7KULIW�������%XQ]�	�0HLNOH��������%HLQJ�HPEHGGHG
LQ�VRFLR�WHFKQLFDO�LQIUDVWUXFWXUHV��WKH\�IRUP
LQWHUDFWLYH�UHODWLRQVKLSV�DQG�KXPDQzWHFKQRORJ\
UHFLSURFLWLHV��)URP�WKLV�LW�IROORZV�WKDW�FXUUHQW
WHFKQRORJLFDO�DQG�VFLHQWL�F�GHYHORSPHQWV�DUH�QRW
MXVW�DERXW�QHZ�PDQDJHPHQW�RI�UHVRXUFHV�WKURXJK
WHFKQRORJ\�z�WKH\�FUHDWH�TXDOLWDWLYHO\�QHZ
UHODWLRQVKLSV�EHWZHHQ�KXPDQV�DQG�WKH�HQYLURQPHQW�
:KHQ�RQH�WKLQNV�DERXW�WKH�UROH�RI�WHFKQRORJ\�LQ�WKH
FRQVWLWXWLRQ�RI�D�SODQHWDU\�FRPPRQV�IURP�WKH
SHUVSHFWLYH�RI�WKH�FULWLTXH�RI�GXDOLVP�SUHVHQWHG
HDUOLHU��WKH�IRFXV�LV�SULPDULO\�RQ�WKH�LQIUDVWUXFWXUHV
DQG�LQWHUGHSHQGHQFLHV��WKDW�LV��RQ�KRZ�KXPDQ�PDGH
WHFKQRORJLHV�VKDSH�WKH�FRQGLWLRQV�RI�WKH�FRPPRQV��

,QVWHDG�RI�WKH�WUDQVKXPDQLVWLF�EHOLHI�LQ�SURJUHVV
EDVHG�RQ�WKH�UDWLRQDOLVP�RI�WKH�(QOLJKWHQPHQW�
FULWLFDO�SRVWKXPDQLVP�HQFRXUDJHV�XV�WR�FRQIURQW�RXU
FRPPXQLW\�LQ�D�QHZ�ZD\��:ROIHQ�������[LLL�[Y��
/DWRXU�DOVR�XUJHV�XV�WR�WUHDW�WHFKQRORJLFDO�DJHQF\
DV�D�SDUW�RI�VKDUHG�UHDOLW\��DV�D�PDWWHU�RI�FRPPRQ
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FRQFHUQ��)LUVW�RI�DOO��WKLV�WDVN�ZRXOG�UHTXLUH
FRQVLGHULQJ�KXPDQV�DV�FRQGLWLRQHG�EHLQJV��DQ�LGHD
WKDW�LV�DW�WKH�KHDUW�RI�WKH�$UHQGW}V�ERRN��7R�EULH�\
ORRN�DW�WKH�FRQGLWLRQLQJ�SRZHU�RI�FXUUHQW
WHFKQRORJLHV��,�ZLOO�EULQJ�$UHQGW}V�H[SODQDWLRQ�RI
FKDQJHV�LQ�WKH�QDWXUH�RI�ZRUN�LQWR�D�GLVFXVVLRQ�ZLWK
WKH�YLHZV�RI�WKH�DQWKURSRORJLVW�SDOHRQWRORJLVW�$QGUm
/HURL�*RXUKDQ�DQG�WKH�WHFKQRORJ\�WKHRULVW�1�
.DWKHULQH�+D\OHV�

,Q�WKH�+&�$UHQGW�GHVFULEHV�KRPR�IDEHU�DV�D
PDQXIDFWXUHU�RI�DQ�DUWL�FLDO�ZRUOG��EXW�E\�~DUWL�FLDO�
VKH�GRHV�QRW�PHDQ�VRPHWKLQJ�XQQDWXUDO��,QVWHDG�
IRU�KHU�WHFKQRORJ\�LV�VRPHWKLQJ�WKDW�WUDQVPLWV�WKH
KXPDQV}�H[SHULHQFH�RI�WKHLU�HQYLURQPHQW�DORQJ�ZLWK
WKH�FDSDFLW\�RI�VSHHFK��+XPDQV�DUH�FDSDEOH�RI
EXLOGLQJ�D�ODVWLQJ�ZRUOG�WKDW�WKH\�VKDUH��EXW�WKLV
EXLOGLQJ�RU�ZRUOGLQJ�LV�QRW�LQQRFHQW��7KDW�LV�EHFDXVH
KXPDQV�QRW�RQO\�H[WHQG�WKHLU�VSHFWDWRUVKLS�LQ�WLPH
E\�IDEULFDWLQJ�GXUDEOH�WKLQJV�WKDW�H[FHHG�WKHLU�RZQ
OLIH�VSDQ��WKH\�DUH�DOVR�FDSDEOH�RI�VKDSLQJ�WKH
PDWHULDO�EDVLV�RI�WKHLU�ZRUOG�LQ�PXOWLSOH�DQG
XQSUHGLFWDEOH�ZD\V��$W�WKH�VDPH�WLPH��WKLV�PDWHULDO
VKDSLQJ�LQIUDVWUXFWXUDOO\�D�HFWV�WKH�DFWLYLWLHV�RI
KXPDQV�LQ�IXQGDPHQWDO�ZD\V��$V�$UHQGW�ZULWHV�
~:KDWHYHU�WRXFKHV�RU�HQWHUV�LQWR�D�VXVWDLQHG
UHODWLRQVKLS�ZLWK�KXPDQ�OLIH�LPPHGLDWHO\�DVVXPHV
WKH�FKDUDFWHU�RI�D�FRQGLWLRQ�RI�KXPDQ�H[LVWHQFH�
7KLV�LV�ZK\�PHQ��QR�PDWWHU�ZKDW�WKH\�GR��DUH�DOZD\V
FRQGLWLRQHG�EHLQJV���+&�����

$UHQGW}V�YLHZ�RI�WKH�FRQGLWLRQLQJ�SRZHU�RI
WHFKQRORJ\�FDQ�EH��HVKHG�RXW�ZLWK�WKH�KHOS�RI�WKH
)UHQFK�SDOHRDQWKURSRORJLVW�$QGUm�/HURL�*RXUKDQ}V
YLHZ�RI�KXPDQ�HYROXWLRQ��������������$FFRUGLQJ�WR
KLP��WRROV�DQG�WHFKQRORJLHV�GH�QH�WKH�UHODWLRQVKLS
EHWZHHQ�WKH�KXPDQ�DQLPDO�DQG�LWV�HQYLURQPHQW��3XW
GL�HUHQWO\��WHFKQRORJLHV�UH�HFW�WKH�PDWHULDO
LQWHUDFWLRQ�EHWZHHQ�KXPDQV�DQG�WKHLU�HQYLURQPHQW�
PDNLQJ�YLVLEOH�DQG�SDOSDEOH�WKH�KXPDQ�H�RUW�WR
VKDSH�ZKDW�PDWHULDOO\�VXUURXQGV�WKHP��:LWK�WKH
KHOS�RI�FUDQLRPHWULFV�DQG�DQWKURSRORJLFDO
GLVFRYHULHV��/HURL�*RXUKDQ��������GHVFULEHV�LQ�GHWDLO
WKH�FR�HYROXWLRQ�RI�KXPDQV�DQG�KXPDQ�PDGH
WHFKQRORJLHV��)RU�H[DPSOH��WKH�DGRSWLRQ�RI�YHUWLFDO
VWDWXUH�IUHHG�WKH�KDQGV�DQG�HQDEOHG�SUHSDULQJ�IRRG

DQG�FUHDWLQJ�WRROV�IRU�KXQWLQJ��7KH�FRRNHG�DQG
FKRSSHG�IRRG��LQ�WXUQ��IUHHG�WKH�IDFLDO�ERQHV�DQG
PXVFOHV��HYROYLQJ�WKHP�WR�VXLW�WKH�SURGXFWLRQ�RI
PRUH�FRPSOLFDWHG�VRXQGV��/HURL�*RXUKDQ������
������8VDJH�RI�WRROV�DQG�ODQJXDJH��IRU�WKHLU�SDUW�
GHYHORSHG�WKRVH�SDUWV�RI�WKH�KXPDQ�EUDLQ�WKDW
FRRUGLQDWH�WKH�PRWRU�IXQFWLRQV�RI�KDQGV�DQG�IDFLDO
PXVFOHV��$�VLJQL�FDQW�SDUW�RI�WKH�PRWRU�FRUWH[�RI
KRPR�VDSLHQV�LV�GHGLFDWHG�MXVW�WR�WKHVH�WZR
IXQFWLRQV��8QOLNH�ZKDW�SHRSOH�RIWHQ�WHQG�WR�DVVXPH�
DQG�DV�&KDUOHV�/HQD\�VXPPDULVHV��~WKH�WRRO�LV�QRW
VR�PXFK�WKH�SURGXFW�RI�WKH�LQWHOOLJHQFH�EXW�UDWKHU
WKH�LQWHOOLJHQFH�LV�WKH�SURGXFW�RI�WKH�WRRO���/HQD\
������

$FFRUGLQJ�WR�/HURL�*RXUKDQ}V�VWXG\��HDFK�WRRO�LV�DQ
H[WHULRULVDWLRQ�RI�RXU�ERG\�DQG�UHPLQGV�XV�RI�ERG\}V
JHVWXUHV��OLNH�KLWWLQJ�RU�EHDWLQJ��WKH�VDPH�UHSHDWHG
JHVWXUHV�DUH�UHFRJQLVDEOH�LQ�GL�HUHQW�FXOWXUHV�DQG
VDPH�PDWHULDOV�VHHP�WR�KRXVH�WKH�VDPH�JHVWXUHV
WKURXJK�GL�HUHQW�FXOWXUHV��+H�GHVFULEHV�WRROV�DV
VRFLDO�PHPRU\�WKDW�LV�H[WHUQDOLVHG�IURP�WKH
ELRORJLFDO�KXPDQ�ERG\��/HURL�*RXUKDQ�����������
6WLHJOHU�������������7KH�PRVW�LQWULJXLQJ�LQVLJKW�RI
/HURL�*RXUKDQ}V�DQWKURSRORJLFDO�DQDO\VLV��DV�&KDUOHV
/HQD\��������SRLQWV�RXW��LV�WKDW�WKH�IXOFUXP�RI
KXPDQ�OLEHUDWLRQ��IURP�WKH�EHJLQQLQJ�RI�WKH
KRPLQLVDWLRQ�SURFHVV�WR�WKH�IUHHLQJ�RI�VRFLDO
PHPRU\��ZDV�D�WRRO�ZKLFK�SHUPLWWHG�WKH�SDVVDJH
IURP�WKH�ELRORJLFDO�ZRUOG�WR�WKH�KXPDQ�ZRUOG��7KLV
HYROXWLRQDU\�YLHZ�UHVRQDWHV�ZLWK�$UHQGW}V�LGHD�RI
KXPDQV�VKDSLQJ�WKH�FRQGLWLRQV�RI�WKHLU�RZQ�OLIH
WKURXJK�WHFKQRORJ\�DW�WKH�LQIUDVWUXFWXUDO�OHYHO�

2EYLRXVO\��DV�GHVFULEHG�DERYH��FXUUHQW�WHFKQRORJLHV
FDQ�QR�ORQJHU�EH�FDOOHG�WRROV�LQ�WKH�WUDGLWLRQDO�VHQVH
RI�WKH�ZRUG��$Q�LQWHUHVWLQJ�ZD\�WR�XQGHUVWDQG�KRZ
WHFKQRORJLHV�FRQGLWLRQ�WKH�FRQWH[W�RI�FRQWHPSRUDU\
WHFKQR�VRFLHW\�LV�SURYLGHG�E\�1��.DWKHULQH�+D\OHV}
LGHD�RI�WHFKQRJHQHVLV��E\�ZKLFK�VKH��LQ�UHVRQDQFH
ZLWK�/HURL�*RXUKDQ��UHIHUV�WR�WKH�VLPXOWDQHRXV
GHYHORSPHQW�RI�KXPDQV�DQG�WHFKQRORJ\��,Q�KHU�ERRN
+RZ�:H�%HFDPH�3RVWKXPDQ��+D\OHV��������VKH
DUJXHV�WKDW�FXUUHQW�WHFKQRORJ\�PHGLDWHG
UHODWLRQVKLSV�UHSUHVHQW�D�IXQGDPHQWDO�FKDQJH�LQ�WKH
QDWXUH�RI�KXPDQLW\�LQ�WKDW�QHWZRUNHG�WHFKQRORJLHV

https://creativecommons.org/licenses/by/4.0/


7KH�-RXUQDO�RI�3HHU�3URGXFWLRQ
1HZ�SHUVSHFWLYHV�RQ�WKH�LPSOLFDWLRQV�RI�SHHU�SURGXFWLRQ�IRU�VRFLDO�FKDQJH

-RXUQDO�RI�3HHU�3URGXFWLRQ�,VVXH�����,QIUDVWUXFWXULQJ�WKH�FRPPRQV�WRGD\��ZKHQ�676
PHHWV�,&7

KWWS���SHHUSURGXFWLRQ�QHW�{�,661����������

c������E\�WKH�DXWKRUV��DYDLODEOH�XQGHU�D�FF�E\�OLFHQVH��KWWSV���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E\�������_���

DOWHU�KXPDQV}�DFWLYLWLHV�QHXURORJLFDOO\��VRFLDOO\�
FXOWXUDOO\�DQG�HFRQRPLFDOO\��,Q�WKH
KXPDQzWHFKQRORJ\�HQWZLQHPHQWV�RI�FRJQLWLYH
DVVHPEODJHV��FRJQLWLRQ�PRVWO\�RFFXUV�RXWVLGH�RI
KXPDQ�FRQVFLRXVQHVV��D�SKHQRPHQRQ�WKDW�+D\OHV
FDOOV�QRQ�FRQVFLRXV�FRJQLWLRQ��+D\OHV��������z����
7KLV�FRQFHSWXDOLVDWLRQ�GUDZV�IURP�FRJQLWLYH�ELRORJ\
LQ�ZKLFK�NQRZOHGJH�LV�XQGHUVWRRG�DV�VRPHWKLQJ�WKDW
LV�LQ�FRQVWDQW�LQWHUDFWLRQ�ZLWK�WKH�HQYLURQPHQW�DQG
LV�HPERGLHG�LQ�WKH�VWUXFWXUH�RI�WKH�RUJDQLVP�
&RJQLWLRQ�LV�QRW�D�UHSUHVHQWDWLRQ�RI�WKH�JLYHQ�ZRUOG
EXW�UDWKHU�D�VLPXOWDQHRXV�UHDOLVDWLRQ�RI�PLQG�DQG
ZRUOG�WKURXJK�GLYHUVH�SURFHVVHV��+D\OHV�GH�QHV
FRJQLWLRQ�DV�D�SURFHVV�LQ�ZKLFK�LQIRUPDWLRQ�LV
LQWHUSUHWHG�ZLWKLQ�D�FRQWH[W�WKDW�FRQQHFWV�LW�ZLWK
PHDQLQJ��7KH�LQWHUSUHWDWLRQ�FDQ�KDSSHQ�LQ�D
FRQVFLRXV�RU�DQ�XQFRQVFLRXV�FRQWH[W��7KXV��KHU
GH�QLWLRQ�RI�FRJQLWLRQ�QRW�RQO\�DSSOLHV�WR�WHFKQLFDO
V\VWHPV�DV�ZHOO�DV�ELRORJLFDO�OLIH�EXW�DOVR
HPSKDVLVHV�WKH�GHHS�HQWZLQHPHQW��LQGHHG�WKH
LQWHUSHQHWUDWLRQ��RI�WHFKQLFDO�DQG�ELRORJLFDO��+D\OHV
�������z�����+RZHYHU��+D\OHV�GRHV�QRW�ZDQW�WR
VXJJHVW�WKDW�WKHVH�GRPDLQV�DUH�LGHQWLFDO�RU�HYHQ
ODUJHO\�VLPLODU��WKH�SURFHVVHV�RI�WKHVH�GRPDLQV�WDNH
SODFH�LQ�YHU\�GL�HUHQW�PDWHULDO�FRQWH[WV��,QVWHDG�
WKH\�SHUIRUP�VLPLODU�IXQFWLRQV�ZLWKLQ�FRPSOH[
KXPDQ�DQG�WHFKQLFDO�V\VWHPV�

,QYHVWLJDWLQJ�WKH�VLPLODULWLHV�DQG�GL�HUHQFHV
EHWZHHQ�$UHQGW��/HURL�*RXUKDQ�DQG�+D\OHV�ZRXOG
UHTXLUH�PXFK�PRUH�FRQVLGHUDWLRQ��ZKLFK�LV�QRW
SRVVLEOH�LQ�WKH�FRQWH[W�RI�WKLV�DUWLFOH��+RZHYHU��,
LQLWLDOO\�VXJJHVW�WKDW�+D\OHV}�QRWLRQ�RI�QRQ�FRQVFLRXV
FRJQLWLRQ�SURYLGHV�D�ZD\�WR�DFNQRZOHGJH�WKDW
WHFKQRORJ\�DOZD\V�KDV�ZLGH�DQG�XQSUHGLFWDEOH
H�HFWV��D�IDFW�HPSKDVLVHG�E\�$UHQGW�LQ�WKDW�ZH�GR
QRW�SHUIHFWO\�PDVWHU�ZKDW�ZH�KDYH�IDEULFDWHG��0RUH
LPSRUWDQWO\��WKH�QRWLRQ�RI�QRQ�FRQVFLRXV�FRJQLWLRQ
R�HUV�XV�D�WHUP�ZLWK�ZKLFK�WR�DGGUHVV�WKH�SURFHVVHV
WKDW�DUH�EH\RQG�RXU�FRQVFLRXVQHVV�DQG�WR�JHW�D�KROG
RQ�WKH�SURIRXQG�H�HFWV�RI�WHFKQRORJLHV�LQ�DQ�HUD
ZKHQ�SODQHWDU\�HFRORJ\�LV�XQGHUJRLQJ
XQSUHFHGHQWHGO\�UDSLG�WUDQVIRUPDWLRQ��$ERYH��,�KDYH
FRQVLGHUHG�KRPR�IDEHU�DV�D�VKDSHU�RI�UHDOLW\��%\
IROORZLQJ�$UHQGW}V�DQDO\VLV�RI�YLWD�DFWLYD��ZH�DUH
DEOH�WR�XQGHUVWDQG�KXPDQV�DV�HDUWKO\�EHLQJV�

FRQGLWLRQHG�DQG�FRQGLWLRQLQJ�FUHDWXUHV�
$QWKURSRORJLFDO�VWXGLHV�KDYH�VKRZQ�WKDW�WHFKQRORJ\
IXQGDPHQWDOO\�LPSDFWV��LQ�XQIRUHVHHDEOH�ZD\V��WKH
EDVLF�KXPDQ�DQDWRPLFDO�HYROXWLRQ��&RQWUDU\�WR�ZKDW
WKH�QDUURZO\�JRDO�RULHQWHG�WUDQVKXPDQLVWV�FODLP�
WHFKQRORJLFDO�LQQRYDWLRQV�DOZD\V�KDYH�XQLQWHQGHG
FRQVHTXHQFHV��DQG�WKHUHIRUH�WKH�GHYHORSPHQW�RI
VXFK�WHFKQRORJLHV�LV�QHYHU�DQ�LQQRFHQW�SURMHFW�
+D\OHV}V�WHUP�QRQ�FRQVFLRXV�FRJQLWLRQ�FDQ�EH�VHHQ
DV�DQ�H�RUW�WR�FRQFHSWXDOLVH�WKRVH�LQIRUPDWLRQ
SURFHVVHV�WKDW�DUH�RXWVLGH�RI�KXPDQ�XQGHUVWDQGLQJ�
KHU�QRWLRQ�DOVR�KHOSV�XV�WR�LQFRUSRUDWH�WHFKQRORJLFDO
DQG�ELRORJLFDO�~FRJQLWLVHUV��DV�LQWHJUDO�SDUWV�RI�WKH
VKDUHG�UHDOLW\��7KLV��,��QG��LV�D�SUHFLRXV�WDVN�LQ�WKH
HUD�RI�WKH�$QWKURSRFHQH�ZKHQ�WHFKQRORJLFDO�
VRFLHWDO�DQG�ELRORJLFDO�HQYLURQPHQWV�DUH
LQFUHDVLQJO\�PHUJLQJ�WRJHWKHU�

6800$5<

,Q�WKLV�DUWLFOH��,�KDYH�WULHG�WR�XQGHUVWDQG�WKH
G\QDPLF�RI�WKH�JOREDO�FRPPRQV�DQG�LWV�FXUUHQW
WUDJHG\�ZLWK�WKH�KHOS�RI�+DQQDK�$UHQGW�DQG�KHU
SKLORVRSK\�RI�YLWD�DFWLYD��,Q�VXPPDU\��DFFRUGLQJ�WR
$UHQGW�WR�IXOO\�DFWXDOLVH�RXU�KXPDQLW\��ZH�PXVW
KXPDQLVH�WKH�PDWHULDO�E\�HVWDEOLVKLQJ�D�UHDOLW\�WKDW
SODFHV�XV�DERYH�PHUH�PDWWHU��+RZHYHU��VKH�LV�QRW
WDONLQJ�DERXW�KXPDQLVLQJ�WKH�ZRUOG�LQ�DQ\
FRQYHQWLRQDO�PRGHUQ�VHQVH�EXW�LQ�WKH�VHQVH�RI�D
FRQVWDQW�QHJRWLDWLRQ�ZLWK�WKH�IDFW�WKDW�WKH�(DUWK�LV
QRW�PHUHO\�IRU�KXPDQV��7KXV��IROORZLQJ�$UHQGW
WRGD\��WKH�FRPPRQV�LV�QRW�SULPDULO\�DERXW�WKH
PDQDJHPHQW�RI�VHSDUDWH�UHVRXUFHV�EXW�DERXW�D
FRQVWDQW�UHFUHDWLRQ�DQG�PDLQWHQDQFH�RI�D�JOREDO
FRPPXQLW\��7R�FRPSOHPHQW�$UHQGW}V�QRWLRQ�RI
FRPPRQ�VHQVH�WKDW�UHFRJQLVHV�WKH�LQWHUVXEMHFWLYH
QDWXUH�RI�HDUWKO\�EHLQJV��,�KDYH�EURXJKW�KHU�LQWR�D
GLVFXVVLRQ�ZLWK�%UXQR�/DWRXU}V�LGHDV�RI�QRQ�KXPDQ
DJHQF\��%\�QRWLQJ�WKH�VLPLODULWLHV�LQ�WKHLU�FULWLTXHV�RI
PRGHUQ�GXDOLVPV��LW�EHFRPHV�SRVVLEOH�WR�SHUFHLYH
WKH�H�HFWV�RI�WKH�VFLHQWL�F�DQG�WHFKQRORJLFDO
ZRUOGYLHZ�RQ�WKH�GLVDSSHDUDQFH�RI�WKH�FRPPRQV
WKURXJKRXW�WKH�PRGHUQLVDWLRQ�SURFHVV��:KHQ
VFLHQFH�UHSODFHG�FRPPRQ�VHQVH��LW�OHG�WR�WKH
DOLHQDWLRQ�RI�KXPDQV�IURP�WKHLU�HDUWKO\�EDVLV��7KH
VXUURXQGLQJ�UHDOLW\�ZDV�QR�ORQJHU�D�PDWWHU�RI
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FRPPRQ�FRQFHUQ�EXW�D�PDWWHU�RI�PDWKHPDWLFDO�IDFWV
DQG�WKH�PDQDJHPHQW�RI�UHVRXUFHV�LQFUHDVLQJO\�IRU
SULYDWH�SXUSRVHV��$Q�$UHQGWLDQ�SHUVSHFWLYH�RQ
VFLHQFH�DQG�WHFKQRORJ\�VWUHVVHV�WKDW�KXPDQV�EXLOG
WKH�FRPPRQ�ZRUOG�QRW�RQO\�WKURXJK�WKHLU
FRPPXQLFDWLRQ�EXW�DOVR�WKURXJK�WKHLU�WHFKQRORJLHV�
6XFK�D�SHUVSHFWLYH�KLJKOLJKWV�WKDW�WKH�GHYHORSPHQW
DQG�XWLOLVDWLRQ�RI�WHFKQRORJLHV�DOZD\V�LQFOXGHV
SROLWLFDO�DQG�HWKLFDO�UHVSRQVLELOLW\�IRU�WKH�(DUWK�DV
EHORQJLQJ�WR�QR�RQH��6WDUWLQJ�WR�VROYH�WKH�WUDJHG\�RI
WKH�JOREDO�FRPPRQV�ZRXOG�UHTXLUH�FRQVLGHULQJ�ELR�
VRFLR�WHFKQLFDO�DVVHPEODJHV�DQG�~FRQJQLWLVHUV��DV
PDWWHUV�RI�SXEOLF�FRQFHUQ�

%,%/,2*5$3+<

$OOHQE\��%��	�6DUHZLFK��'���������7KH�7HFKQR�
+XPDQ�&RQGLWLRQ��&DPEULGJH�	�/RQGRQ��7KH�0,7
3UHVV�

$QGUHMHYLF��0���������|6XUYHLOODQFH�LQ�WKH�GLJLWDO
HQFORVXUH}��7KH�&RPPXQLFDWLRQ�5HYLHZ���������SS�
��������

$UHQGW��+���������/HFWXUHV��8QLYHUVLW\�RI�&DOLIRUQLD�
%HUNHOH\��&DOLI��+LVWRU\�RI�3ROLWLFDO�7KHRU\�

$UHQGW��+���������7KH�/LIH�RI�7KH�0LQG��1HZ�<RUN�	
/RQGRQ��+DUYHVW�ERRN��>/0@

$UHQGW��+���������7KH�+XPDQ�&RQGLWLRQ��&KLFDJR�
7KH�8QLYHUVLW\�RI�&KLFDJR�3UHVV��>+&@

$UHQGW��+���������|7KH�$UFKLPHGHDQ�SRLQW}��LQ�.RKQ�
-���HGV���7KLQNLQJ�ZLWKRXW�D�%DQLVWHU��1HZ�<RUN�
5DQGRP�+RXVH�

%HOODFDVD��3���������0DWWHUV�RI�&DUH��6SHFXODWLYH
(WKLFV�LQ�0RUH�7KDQ�+XPDQ�:RUOGV��0LQQHDSROLV�	
/RQGRQ��8QLYHUVLW\�RI�0LQQHVRWD�3UHVV��

%HUNRZLW]��5���������|7KH�6LQJXODULW\�DQG�WKH�+XPDQ
&RQGLWLRQ}��3KLORVRSK\�7RGD\���������SS����������

%ROOLHU�'���������7KLQN�OLNH�D�FRPPRQHU��$�6KRUW
,QWURGXFWLRQ�WR�WKH�/LIH�RI�WKH�&RPPRQV��*DEULROD
,VODQGV��1HZ�6RFLHW\�3XEOLVKHUV�

%ROOLHU�'��	�+HOIULFK�6���������|,QWURGXFWLRQ}��LQ�7KH
:HDOWK�RI�WKH�&RPPRQV��$�:RUOG�EH\RQG�0DUNHW
DQG�6WDWH��$PKHUVW��/HYHOOHUV�3UHVV��

%RUUHQ�0���������|$�6HQVH�RI�WKH�:RUOG��+DQQDK
$UHQGW}V�+HUPHQHXWLF�3KHQRPHQRORJ\�RI�&RPPRQ
6HQVH}��,QWHUQDWLRQDO�-RXUQDO�RI�3KLORVRSKLFDO
6WXGLHV���������SS����������

&OLEELQJHU��-�+��	�%ROOLHU�'��HGV���������)URP�%LWFRLQ
WR�%XUQLQJ�0DQ�DQG�%H\RQG��7KH�4XHVW�IRU�,GHQWLW\
DQG�$XWRQRP\�LQ�D�'LJLWDO�6RFLHW\��$PKHUVW��2��WKH
&RPPRQ�%RRN��

%XQ]�0��	�0HLNOH�*���������7KH�,QWHUQHW�RI�7KLQJV�
&DPEULGJH��3ROLW\�3UHVV��

&DQRYDQ��0���������|,QWURGXFWLRQ}�LQ�$UHQGW������

&DVVDQGUD��6���������|*OREDO�&RPPRQV��&RVPLF
&RPPRQV��,PSOLFDWLRQV�RI�0LOLWDU\�DQG�6HFXULW\�8VHV
RI�2XWHU�6SDFH}��*HRUJHWRZQ�-RXUQDO�RI�,QWHUQDWLRQDO
$nDLUV���������SS��������

(SKUDLP��/���������:KR�6SHDNV�IRU�1DWXUH��2Q�WKH
3ROLWLFV�RI�6FLHQFH��3KLODGHOSKLD��8QLYHUVLW\�RI
3HQQV\OYDQLD�3UHVV�

)HOOPHWK��$�;��DQG�+RUZLW]��0���������*XLGH�WR�/DWLQ
LQ�,QWHUQDWLRQDO�/DZ��1HZ�<RUN��2[IRUG�8QLYHUVLW\
3UHVV�

+D\OHV�1�.���������+RZ�:H�%HFDPH�3RVWKXPDQ�
9LUWXDO�%RGLHV�LQ�&\EHUQHWLFV��/LWHUDWXUH�DQG
,QIRUPDWLFV��&KLFDJR�	�/RQGRQ��7KH�8QLYHUVLW\�RI
&KLFDJR�3UHVV�

+D\OHV��1�.���������8QWKRXJKW��WKH�3RZHU�RI�WKH
&RJQLWLYH�1RQFRQVFLRXV��&KLFDJR��8QLYHUVLW\�RI
&KLFDJR�SUHVV�

+DUGLQ��*���������|7KH�7UDJHG\�RI�WKH�&RPPRQV}�
-RXUQDO�RI�1DWXUDO�5HVRXUFHV�3ROLF\�5HVHDUFK�������
SS����������

+HQGLOLQ��<RJL�+DOH��������|)URP�7HUUD�1XOOLXV�WR
7HUUD�&RPPXQLV��5HFRQVLGHULQJ�:LOG�/DQG�LQ�DQ�(UD
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RI�&RQVHUYDWLRQ�DQG�,QGLJHQRXV�5LJKWV}�
(QYLURQPHQWDO�3KLORVRSK\���������SS����������

+HVV��&��	�2VWURP��(���������|,QWURGXFWLRQ��$Q
2YHUYLHZ�RI�WKH�.QRZOHGJH�&RPPRQV}��LQ�&��+HVV�	
(��2VWURP��HGV����8QGHUVWDQGLQJ�.QRZOHGJH�DV
&RPPRQV��)URP�7KHRU\�WR�3UDFWLFH��&DPEULGJH�	
/RQGRQ��7KH�0,7�3UHVV���z���

-DVDQR���6���������6WDWHV�RI�.QRZOHGJH��7KH�FR�
SURGXFWLQ�RI�6FLHQFH�DQG�6RFLDO�2UGHU��/RQGRQ�	
1HZ�<RUN��5RXWOHGJH��

-HQVHQ�&�%���������|([SHULPHQWLQJ�ZLWK�SROLWLFDO
PDWHULDOV��HQYLURQPHQWDO�LQIUDVWUXFWXUHV�DQG
RQWRORJLFDO�WUDQVIRUPDWLRQV}��'LVWLQNWLRQ�
6FDQGLQDYLDQ�-RXUQDO�RI�6RFLDO�7KHRU\���������

.LGG��'���������|,QG\PHGLD�RUJ��D�QHZ
FRPPXQLFDWLRQ�FRPPRQV}��LQ�0FFDXJKH\��0��	
$\HUV��0�'���HGV���&\EHUDFWLYLVP��RQOLQH�DFWLYLVP�LQ
WKHRU\�DQG�SUDFWLFH��1HZ�<RUN�	�/RQGRQ��5RXWOHGJH�

/DWRXU��%���������:H�+DYH�1HYHU�%HHQ�0RGHUQ�
+DUYDUG�8QLYHUVLW\�3UHVV�

/DWRXU��%�������D��|:K\�KDV�FULWLTXH�UXQ�RXW�RI�WKH
VWHDP"�)URP�PDWWHUV�RI�IDFWV�WR�PDWWHUV�RI�FRQFHUQ}�
&ULWLFDO�,QTXLU\������:LQWHU������

/DWRXU��%�������E��|)URP�5HDOSROLWLN�WR�'LQJSROLWLN�z
$Q�,QWURGXFWLRQ�WR�0DNLQJ�7KLQJV�3XEOLF}��LQ�%��/DWRXU
	�3��:HLEHO��HGV����0DNLQJ�7KLQJV�3XEOLF�
$WPRVSKHUHV�RI�'HPRFUDF\��&DPEULGJH�
0DVVDFKXVHWWV��0,7�3UHVV�

/DWRXU��%�������F��3ROLWLFV�RI�1DWXUH��+RZ�WR�%ULQJV
WKH�6FLHQFHV�LQWR�'HPRFUDF\��3ROLWLTXHV�GH�OD
QDWXUH���������7UDQV��&DWKHULQH�3RUWHU��&DPEULGJH�	
/RQGRQ��+DUYDUG�8QLYHUVLW\�3UHVV�

/DWRXU��%���������5HDVVHPEOLQJ�WKH�VRFLDO��$Q
,QWURGXFWLRQ�WR�$FWRU�1HWZRUN�7KHRU\��2[IRUG�
2[IRUG�8QLYHUVLW\�3UHVV�

/DWRXU��%���������'RZQ�WR�(DUWK��3ROLWLFV�LQ�WKH�1HZ
&OLPDWLF�5HJLPH��&DPEULGJH��3ROLW\�

/HQD\��&���������|/HURL�*RXUKDQ��7HFKQLFDO�7UHQGV
DQG�+XPDQ�&RJQLWLRQ}��LQ�/RHYH��6���*XFKHW��;��	
9LQFHQW��%�%���HGV���)UHQFK�3KLORVRSK\�RI
7HFKQRORJ\��&ODVVLFDO�5HDGLQJV�DQG�&RQWHPSRUDU\
$SSURDFKHV��1HZ�<RUN��6SULQJHU�

/RLGROW�6���������3KHQRPHQRORJ\�RI�3OXUDOLW\�
+DQQDK�$UHQGW�RQ�3ROLWLFDO�,QWHUVXEMHFWLYLW\��1HZ
<RUN�	�/RQGRQ��5RXWOHGJH�
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