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3\QFKRQ#FULWLFLVP#KDV#DOZD\V/#SHUKDSV#QHFHVVDULO\/#EHHQ#D#OLWWOH#SDUDQRLG1##

$V#*HRUJH#/HYLQH#DQG#'DYLG#/HYHUHQ]#QRWH#LQ#WKHLU#LQWURGXFWLRQ#WR#0LQGIXOý

3OHDVXUHV/#´WKH#HVVD\V#SXEOLVKHG#KHUH#FRQWUDGLFW#HDFK#RWKHU#VR#RIWHQ#WKDW#WKH\#VHHP#

WR#EH#LQ#UDWKHU#WKDQ#DERXW#7KRPDV#3\QFKRQ*V#QRYHOV1µ##5HDGLQJV#RI#3\QFKRQ*V#

WH[WV#DUH#DV#QXPHURXV#DQG#YDULHG#DV#WKH#UHDGHUV#WKDW#SURGXFH#DQG#DWWHPSW#WR#

MXVWLI\#WKHP1##,QGHHG/#WKH#VWDWH#RI#3\QFKRQ#FULWLFLVP#LQ#WKH#\HDUV#DIWHU#WKH#

SXEOLFDWLRQ#RI#*UDYLW\öVý5DLQERZ#DQG#XS#WR#WKH#ILUVW#3\QFKRQ#UHQDLVVDQFH/#4<<3*V#

9LQHODQG/#UHYHDOV#WKH#OLPLWV#ZLWKLQ#ZKLFK#KLV#FULWLFV#KDYH#RSHUDWHG1##,Q#PXFK#RI#WKLV#

HDUO\#FULWLFLVP#ZH#ILQG#WKH#VDPH#TXHVWLRQV#EHLQJ#DVNHG#WLPH#DQG#WLPH#DJDLQ=##4,#

:KR#LV#7KRPDV#3\QFKRQ"##5,#:KDW#LV#KH#WU\LQJ#WR#WHOO#XV"#DQG#6,#,V#LW#ZRUWK#WKH#

HIIRUW#RI#ILQGLQJ#RXW"##7KH#ILUVW#LV#D#TXHVWLRQ#RI#ELRJUDSK\#DQG#WKH#SUREOHPDWLF#

QDWXUH#RI#3\QFKRQ*V#FRQVSLFXRXV#DEVHQFH#IURP#WKH#SXEOLF#VFHQH1##7KH#VHFRQG#LV#D#

TXHVW#IRU#PHDQLQJ/#IRU#WKH#JUDQG#XQLI\LQJ#DJHQW#DQG#VLJQLILHU#RI#WKH#WH[WV1##7KH#

WKLUG#LV#D#TXHVWLRQ#RI#WKH#WH[W*V#OHJLWLPDF\#ZLWKLQ#WKH#OLWHUDU\#FDQRQ1

,Q#WKHLU#ERRN#:ULWLQJý3\QFKRQ/#$OHF#0F+RXO#DQG#'DYLG#:LOOV#FKDOOHQJH#

WKHVH#SUDFWLFHV#E\#DVNLQJ#WKH#TXHVWLRQV/#´KRZ#FDQ#3\QFKRQ#EH#PDGH#WR#ZULWH"##2U=##

KRZ#FDQ#3\QFKRQ#EH#UHDG#RXWVLGH#WKH#ORJRFHQWULF#WUDGLWLRQ"µ##)RU#WKHP/#LW#LV#D#
LLL



VXUSULVLQJ#IDFW#RI#3\QFKRQ#FULWLFLVP#WKDW#´VXFK#D#WKHRUHWLFDOO\#*DGYDQFHG*#ILJXUH#DV#

3\QFKRQ#VKRXOG#EH#WUHDWHG/#E\#DQG#ODUJH/#LQ#VXFK#D#WKHRUHWLFDOO\#UHWDUGHG#IDVKLRQ1µ##

7KH#FKDOOHQJH#IRU#3\QFKRQ*V#FULWLFV#LV#WR#EHJLQ#UHDGLQJ#KLP#QRW#DV#D#QRYHOLVW#EXW#DV#

D#WKHRULVW/#QRW#DV#-DPHV#-R\FH#EXW#DV#+LQ#WKH#FDVH#RI#0F+RXO#DQG#:LOOV,#-DFTXHV#

'HUULGD1

%\#UHDGLQJ#3\QFKRQ#LQ#WKLV#ZD\/#ZKDW#ZH#GLVFRYHU#LV#WKDW#KLV#LQWHUHVW#LQ#WKH#

SRVWPRGHUQ#DQG#WKH#GLVSRVVHVVHG#SRSXODWLRQV#ZKLFK#LQKDELW#LWV#VFHQH#LV#FHQWHUHG#

RQ#WKH#LVVXH#RI#ZDVWH/#RI#ZKDW#LV#GLVSODFHG#DQG#KHOG#DW#WKH#PDUJLQV1##3\QFKRQ*V#

LQYHVWLJDWLRQ#LQWR#D#WKHRUHWLFDO#QRWLRQ#RI#ZDVWH#DOORZV#XV#WR#H[DPLQH#WKUHH#FHQWUDO#

LVVXHV=##ILUVW/#WKH#KLJKO\#VSHFLDOL]HG#YRFDEXODU\#KH#KDV#GHYHORSHG#LQ#RUGHU#WR#RSHQ#

KLV#WH[WV#XS#WR#WKHLU#WKHRUHWLFDO#SRVVLELOLWLHV>#VHFRQG/#WKH#ZD\#3\QFKRQ*V#WKHRUHWLFDO#

FRQFHUQV#DQWLFLSDWH#DQG#GLVUXSW#KRZ#ZH#UHDG#KLP>#DQG#ILQDOO\#KRZ#WKH#QRYHOV#

WKHPVHOYHV/#SDUWLFXODUO\#*UDYLW\öVý5DLQERZ/#WKHRUL]H#ZDVWH#LQ#WHUPV#RI#WKH#

SRVWPRGHUQ#VFHQH1

)RU#WKH#SXUSRVH#RI#WKLV#SDSHU/#,#ZLOO#GUDZ#RQ#D#YDULHW\#RI#WKHRUHWLFDO#

VRXUFHV/#SDUWLFXODUO\#WKH#ZRUNV#RI#-HDQ#%DXGULOODUG#ZKRVH#LGHDV#UHJDUGLQJ#

SRVWPRGHUQLW\/#K\SHUUHDOLW\/#VLPXODWLRQ#DQG#WKH#UHPDLQGHU#DUH#FORVHO\#DOLJQHG#

ZLWK#3\QFKRQ*V#FHQWUDO#FRQFHUQV1

$QGUHZ#'LFNVRQ
(QJOLVK#'HSDUWPHQW
&RORUDGR#6WDWH#8QLYHUVLW\
)RUW#&ROOLQV/#&2#;3856
6XPPHU#4<<:
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7KRPDV#3\QFKRQ#LV#D#ZULWHU#RI#WKH#GLVSRVVHVVHG/#RI#WKRVH#ZKR#DUH#OHIW#DW#WKH#

PDUJLQV#RI#KLVWRU\1##,Q#KLV#QRYHOV/#3\QFKRQ#SUHVHQWV#XV#ZLWK#D#ZRUOG#ZKLFK#LV#

VWUDQJHO\#IDPLOLDU/#DQG#\HW#WKHUH#LV#D#ZLOOIXO#GLVMXQFWLRQ#EHWZHHQ#ZKDW#ZH#NQRZ/#RU#

EHOLHYH#ZH#NQRZ/#DQG#ZKDW#LW#LV#SRVVLEOH#WR#NQRZ1##%\#SRUWUD\LQJ#KLVWRU\/#WKH#

H[SHULHQFH#RI#WKH#WZHQWLHWK#FHQWXU\/#DV#D#VWUXJJOH#DJDLQVW#XQVHHQ#DQG#HQLJPDWLF#

IRUFHV/#ZH#DUH#UHPLQGHG#RI#KRZ#ZH#DUH#GHWHUPLQHG#E\#GLVFRXUVHV#DQG#

WHFKQRORJLHV#ZKLFK#ZH#QR#ORQJHU#XQGHUVWDQG1##7KH#ZRUOG#ZH#LQKDELW#LQ#GDLO\#OLIH#

LV#QRW#WKH#ZRUOG#RI#JOREDO#FDSLWDOLVP/#LQWHUQDWLRQDO#SROLWLFV/#WKHRUHWLFDO#SK\VLFV/#RU#

WKH#LQQHU#ZRUNLQJV#RI#WKH#FRPSXWHU#PLFURSURFHVVRU1##7KHLU#FRPSOH[LW\#UHQGHUV#

WKHP#LQYLVLEOH#WR#XV#DQG#WKHLU#SRZHU#RYHU#XV#DULVHV#RXW#RI#WKLV#WUDQVSDUHQF\1##:H#

DUH#PRUH#WKDQ#ZLOOLQJ#WR#FDUU\#RQ#LQ#RXU#FRPPRQ#VHQVH#QRWLRQV#RI#ZKDW#WUXWK#LV/#

ZKDW#PHDQLQJ#LV#EOLVVIXOO\#LJQRUDQW#RI#KRZ#WKDW#FRPPRQ#VHQVH#LV#SURGXFHG1##

(LQVWHLQ#DQG#+HLVHQEXUJ#PLJKW#KDYH#GLVFRYHUHG#D#XQLYHUVH#ZKLFK#LV#LQKHUHQWO\#

FKDRWLF#DQG#SHUKDSV#LQFRPSUHKHQVLEOH/#EXW#ZH#UHPDLQ#LQ#D#VWULFWO\#1HZWRQLDQ#

XQLYHUVH#RI#FDXVHV#DQG#HIIHFWV#ZKHUH#HYHU\WKLQJ#LV#PDWKHPDWLFDOO\#SUHGLFWDEOH#

DQG#FRPSUHKHQVLEOH1##:H#HDJHUO\#FRQVXPH#D#ZLGH#YDULHW\#RI#DGYHUWLVHG#SURGXFWV#

ZLWK#D#VHQVH#RI#XUJHQF\#ZKLFK#LV#VXUHO\#QRW#RXU#RZQ1##:H#VXUI#WKH#QHW#RQ#RXU#

SHUVRQDO#FRPSXWHUV/#KHDW#RXU#OXQFKHV#LQ#PLFURZDYH#RYHQV/#DQG#VHQG#ID[HV#YLD#RXU#
9



FHOOXODU#SKRQHV#ZLWKRXW#SD\LQJ#WKH#VOLJKWHVW#DWWHQWLRQ#WR#WKH#VFLHQWLILF/#SROLWLFDO/#RU#

HFRQRPLF#VWUXFWXUHV#WKDW#KDYH#PDGH#WKHP#SRVVLEOH#DQG#QHFHVVDU\1##)RU#3\QFKRQ#

WKH#FHQWUDO#LVVXH#RI#SRVWPRGHUQLW\#LV#WKLV#GLVUXSWLRQ#LQ#KLVWRU\/#WKH#PRPHQW#ZKHQ#

WKH#UHDOLW\#RI#WKH#WZHQWLHWK#FHQWXU\#VSOLW#LQWR#ZKDW#LV#DSSDUHQWO\#OLYHG#DQG#ZKDW#LV#

WUDQVSDUHQWO\#H[SHULHQFHG1##+LV#QRYHOV#DUH#WKHUHIRUH#DQ#LQYHVWLJDWLRQ#LQWR#WKH#

TXHVWLRQ#RI#ZKDW#LW#LV#WKDW#VKDSHV#RXU#H[SHULHQFHV1##+RZ#DUH#ZH#FUHDWHG#WR#EHOLHYH#

WKDW#ZH#DUH#DXWRQRPRXV#VXEMHFWV"##+RZ#LV#RXU#VHQVH#RI#PHDQLQJ#LQYHQWHG#DQG#

GHWHUPLQHG"##0RUHRYHU/#KRZ#GRHV#WKLV#VHUYH#WR#MXVWLI\#DQG#SHUSHWXDWH#WKH#DFWLRQV#

RI#WKRVH#ZKR#KDYH#SRZHU#RYHU#XV"##)RU#WKHVH#UHDVRQV#LW#LV#QHDUO\#LPSRVVLEOH#WR#

GLVFXVV#3\QFKRQ·V#QRYHOV#LQ#WHUPV#RI#WKHLU#SORWV#DQG#FKDUDFWHUV1##3\QFKRQ·V#JRDO#LV#

QRW#WR#UHSUHVHQW#RU#GUDPDWL]H#KLVWRU\#EXW#WR#SUREOHPDWL]H#WKH#YHU\#QRWLRQ#RI#

UHSUHVHQWDWLRQ1##7KH#SUREOHP#RI#WKH#SRVWPRGHUQ#H[SHULHQFH#LV#LQ#GLVFRYHULQJ#WKH#

UXOHV#E\#ZKLFK#WKDW#H[SHULHQFH#LV#DQG#FDQ#EH#H[SUHVVHG1##%\#ZULWLQJ#KLV#QRYHOV/#

3\QFKRQ#LV#VLPXOWDQHRXVO\#H[SORULQJ#KRZ#LW#LV#WKDW#KH#LV#DEOH#WR#ZULWH#DQG#KRZ#LW#

LV#WKDW#KH#LV#DEOH#WR#EH#DQ#DXWKRU1##:KDW#ZH#GLVFRYHU#LV#WKDW#KH#FDQQRW#EH#D#QRYHOLVW/#

FDQQRW#EH#7KRPDVý3\QFKRQ/#XQOHVV#KH#LV#ILUVW#D#WKHRULVW#RI#WKH#QRYHO/#RI#KLVWRU\/#RI#

WKH#VXEMHFW/#DQG#VR#RQ1##:KHQ#ZH#UHDG#KLV#WH[WV#LW#LV#WKHUHIRUH#QHFHVVDU\#WR#VKLIW#RXU#

DWWHQWLRQ#DZD\#IURP#WKH#ZKR/#ZKDW/#ZKHUH/#ZKHQ#DQG#ZK\#RI#WKH#ILFWLRQDO#

HOHPHQWV/#WKH#VWRU\OLQH#DQG#LWV#KHURHV#DQG#KHURLQHV/#DQG#DGGUHVV#WKH#SUREOHP#RI#

KRZ#VXFK#OLWHUDU\#SUDFWLFHV#DUH#SRVVLEOH#DQG#OHJLWLPL]HG1##%\#UHDGLQJ#3\QFKRQ#LQ#

WKLV#ZD\/#DV#D#WKHRULVW#UDWKHU#WKDQ#D#WUDGLWLRQDO#QRYHOLVW/#ZKDW#ZH#GLVFRYHU#LV#WKDW#

KLV#LQWHUHVW#LQ#WKH#SRVWPRGHUQ#DQG#WKH#GLVSRVVHVVHG#SRSXODWLRQV#ZKLFK#LQKDELW#LWV#

VFHQH#LV#FHQWHUHG#RQ#WKH#LVVXH#RI#ZDVWH/#RI#ZKDW#LV#GLVSODFHG#DQG#KHOG#DW#WKH#
:



PDUJLQV1##3\QFKRQ·V#LQYHVWLJDWLRQ#LQWR#D#WKHRUHWLFDO#QRWLRQ#RI#ZDVWH#DOORZV#XV#WR#

H[DPLQH#WKUHH#FHQWUDO#LVVXHV=##ILUVW/#WKH#KLJKO\#VSHFLDOL]HG#YRFDEXODU\#KH#KDV#

GHYHORSHG#LQ#RUGHU#WR#RSHQ#KLV#WH[WV#XS#WR#WKHLU#WKHRUHWLFDO#SRVVLELOLWLHV>#VHFRQG/#

WKH#ZD\#3\QFKRQ·V#WKHRUHWLFDO#FRQFHUQV#DQWLFLSDWH#DQG#GLVUXSW#KRZ#ZH#UHDG#KLP>#

DQG#ILQDOO\#KRZ#WKH#QRYHOV#WKHPVHOYHV/#SDUWLFXODUO\#*UDYLW\ªVý5DLQERZ/#WKHRUL]H#

ZDVWH#LQ#WHUPV#RI#WKH#SRVWPRGHUQ#VFHQH1

$V#ZH#VKDOO#VHH/#3\QFKRQ·V#WKHRULHV#DUH#FORVHO\#DOLJQHG#ZLWK#WKRVH#RI#WKH#

)UHQFK#WKHRULVW#-HDQ#%DXGULOODUG1##,Q#WKHLU#WH[WV/#3\QFKRQ#DQG#%DXGULOODUG#VKDUH#

WKH#GHVLUH#WR#SXVK#WKH#UDGLFDOLW\#RI#WKHLU#WKHRULHV#WR#WKH#YHU\#OLPLW/#WR#WUDQVJUHVV#

HYHQ#WKHRUHWLFDO#GLVFRXUVH#LI#QHFHVVDU\#LQ#RUGHU#WR#VHH#ZKDW#UHPDLQV#WR#EH#

TXHVWLRQHG1##,I#3\QFKRQ#VHHPV#OLNH#D#QRYHOLVW#ZKR#ZLVKHV#WR#EH#D#WKHRULVW/#WKHQ#

%DXGULOODUG#LQ#KLV#ZULWLQJV#RQ#VLPXODWLRQ/#K\SHUUHDOLW\/#DQG#VHGXFWLRQ#RIWHQ#KDYH#

PRUH#LQ#FRPPRQ#ZLWK#WKH#VKRUW#VWRULHV#RI#%RUJHV4#WKDQ#WKH#WKHRU\#KH#UHFRPPHQGV#

ZH#IRUJHW1##,Q#KLV#DUWLFOH/#´+\VWHULFL]LQJ#WKH#0LOOHQQLXP/µ#IRU#H[DPSOH/#

%DXGULOODUG#LPDJLQHV#´DQ#DOWHUQDWLYH#WR#WKH#OLQHDULW\#RI#KLVWRU\µ#ZKLFK#KH#FDOOV#

´DQDJUDPPDWLF#KLVWRU\µ#+´+\VWHULFL]LQJ#WKH#0LOOHQLXPµ,1##,Q#WKLV#ODQJXDJH0EDVHG#

DOWHUQDWLYH#WR#KLVWRU\#KH#DUJXHV#WKDW#´PHDQLQJ#LV#GLVPHPEHUHG#DQG#GLVSHUVHG#WR#

WKH#IRXU#ZLQGV#RI#WKH#HDUWK/#OLNH#WKH#QDPH#RI#JRG#LQ#WKH#DQDJUDP1µ###:KLOH#KLVWRU\#

KDV#WUDGLWLRQDOO\#EHHQ#GHILQHG#DV#DQ#RULJLQ#DQG#DQ#DSRFDO\SVH#ZLWK#D#VWUDLJKW#OLQH#

RI#FDXVHV#DQG#HIIHFWV#LQ#EHWZHHQ/#KH#ILQGV#WKDW#ZH#PXVW#LQVWHDG#FRPH#WR#WHUPV#

41 #7KH#LPSRUWDQFH#RI#%RUJHV#WR#WKH#GHYHORSPHQW#RI#SRVWPRGHUQ#WKRXJKW#FDQQRW#EH#RYHU0
VWDWHG1##+LV#VWRULHV#DUH#IUHTXHQWO\#FLWHG#LQ#%DXGULOODUG·V#SRVW00DU[LVW#HVVD\V/#DQG/#,#
ZRXOG#DUJXH/#DUH#DV#LQWHJUDO#WR#WKH#GHYHORSPHQW#RI#WKH#WKHRU\#RI#VLPXODWLRQ#DV#0F/X0
KDQ1##0RUHRYHU/#3\QFKRQ#RIWHQ#UHIHUV#WR#%RUJHV#DQG#KLV#ODE\ULQWKV#DV#D#PHWDSKRU#IRU#
SRVWPRGHUQLW\1##,W#LV#DOVR#LQWHUHVWLQJ#WR#QRWH#WKDW#)RXFDXOW#FLWHV#D#%RUJHV#VWRU\#DV#KDYLQJ#
LQVSLUHG7KHý2UGHUýRIý7KLQJV1
;



ZLWK#´WKH#LGHD#WKDW#WKHUHýLVýQRýORQJHUýDQ\ýHQGñýWKHUHýZLOOýQRýORQJHUýEHýDQ\ýHQGýDQG#WKDW#

KLVWRU\#LWVHOI#KDV#EHFRPH#LQWHUPLQDEOH1µ##,QVWHDG/#KLVWRU\/#OLNH#ODQJXDJH/#´PRYHV#LQ#

ORRSV#DQG#FXUOV/#LQ#WURSHV/#LQ#LQYHUVLRQ#RI#PHDQLQJ1µ##+LVWRU\#LV#QRW#ILQLWH#DQG#

GHWHUPLQHG#EXW#RSHQ#WR#UHYLVLRQ/#UHYLVLWDWLRQ#DQG#UHLQWHUSUHWDWLRQ1##%\#

HPSKDVL]LQJ#WKH#IUHH#SOD\#RI#ODQJXDJH#%DXGULOODUG#DUJXHV#IRU#WKH#´XWWHUO\#

LPSUREDEOH/#DQG#FHUWDLQO\#XQYHULILDEOH/#K\SRWKHVLV#RI#DýSRHWLFýUHYHUVLELOLW\ýRIý

HYHQWV1µ##7KLV#KH#ILQGV#LQ#WKH#DELOLW\#RI#ODQJXDJH#WR#GLVDVVHPEOH#DQG#UHYHUVH#LWVHOI#

E\#ZD\#RI#WKH#DQDJUDP1##+H#ZULWHV#WKDW#WKH#DQDJUDP=

PDNHV#RQH#ZRQGHU#ZKHWKHU#WKHUH#LV#D#FKDQFH#WKDW#KLVWRU\#ZRXOG#
OHQG#LWVHOI#WR#WKLV#SRHWLF#FRQYXOVLRQ/#WR#VXFK#D#VXEWOH#IRUP#RI#UHWXUQ#
DQG#DQDSKRU#DQG#ZKLFK/#VKRXOG#WKH#DQDJUDP#\LHOG#EH\RQG#
PHDQLQJ/#DOORZ#IRU#WKH#SXUH#PDWHULDOLW\#RI#ODQJXDJH#WR#VKLQH#
WKURXJK#DQG#DOVR#VKRZ#EH\RQG#KLVWRULFDO#PHDQLQJ#WKH#SXUH#
PDWHULDOLW\#RI#WLPH#111#+´+\VWHULFL]LQJ#WKH#0LOOHQLXPµ,1

´$QDJUDPPDWLF#KLVWRU\µ/#WKHUHIRUH/#FRPELQHV#WKH#)RXFDXOGLDQ#QRWLRQ#RI#KLVWRU\#

DV#´HIIHFWLYHµ5#ZLWK#%RUJHV·V#IRQGQHVV#IRU#ODQJXDJH#JDPHV#LQ#DQ#DWWHPSW#WR#FRPH#

WR#WHUPV#ZLWK#WKH#´UDGLFDOýLOOXVLRQýRIýWKHýZRUOGµ/#D#ZRUOG#RI#´SXUH#ILFWLRQµ1##,W#LV#D#

´SRHWLF#DOWHUQDWLYHµ#WR#RXU#GUHDPV#RI#DSRFDO\SVH1

7KLV#LV#WKH#ZRUOG#ZH#GLVFRYHU#LQ#3\QFKRQ·V#QRYHOV1##)RU#3\QFKRQ/#KLVWRU\#LV#

UHDG#OLNH#D#WH[W/#SLHFHG#WRJHWKHU#VFUDS#E\#VFUDS1##7KH#ODQGVFDSH#RI#WKH#WZHQWLHWK#

FHQWXU\#LV#WKDW#RI#WKH#WUDVK#KHDS/#RI#WKH#ZDVWH#ODQG/#DQG#HYHU\WKLQJ#DQG#HYHU\RQH#

51 #)RXFDXOW#ZULWHV/#´+LVWRU\#EHFRPHV#¶HIIHFWLYH·#WR#WKH#GHJUHH#WKDW#LW#LQWURGXFHV#GVFRQWL0
QXLW\#LQWR#RXU#YHU\#EHLQJ#00#DV#LW#GLYLGHV#RXU#HPRWLRQV/#GUDPDWL]HV#RXU#LQVWLQFWV/#PXOWL0
SOLHV#RXU#ERG\#DQG#VHWV#LW#DJDLQVW#LWVHOI1##¶(IIHFWLYH·#KLVWRU\#GHSULYHV#WKH#VHOI#RI#WKH#
UHDVVXULQJ#VWDELOLW\#RI#OLIH#DQG#QDWXUH/#DQG#LW#ZLOO#QRW#SHUPLW#LWVHOI#WR#EH#WUDQVSRUWHG#E\#D#
YRLFHOHVV#REVWLQDQF\#WRZDUG#D#PLOOHQQLDO#HQGLQJ1##,W#ZLOO#XSURRW#LWV#WUDGLWLRQDO#IRXQGD0
WLRQV#DQG#UHOHQWOHVVO\#GLVUXSW#LWV#SUHWHQGHG#FRXQWLQXLW\1##7KLV#LV#EHFDXVH#NQRZOHGJH#LV#
QRW#PDGH#IRU#XQGHUVWDQGLQJ>#LW#LV#PDGH#IRU#FXWWLQJ1µ##0LFKHO#)RXFDXOW/#´1LHW]VFKH/#
*HQHDORJ\/#+LVWRU\/µ#7KHý)RXFDXOWý5HDGHU#HG1#3DXO#5DELQRZý+1HZ#<RUN=##3DQWKHRQ/#4<;7,#
;;1
<



LQ#LW#LV#SDUW#RI#WKH#UHVLGXH#RI#ZHVWHUQ#WHFKQRORJ\#JRQH#KRUULEO\#ZURQJ1##,Q#

3\QFKRQ·V#WH[WV/#KLVWRU\#LV#UHSUHVHQWHG#DV#D#VHULHV#RI#GLVFRQWLQXRXV#HSLVRGHV/#

IUDJPHQWHG#H[SHULHQFHV#SXQFWXDWHG#E\#VLOHQFH1##7LPH#LV#EURNHQ#GRZQ#LQWR#LQILQLWH#

GHOWD0W·V/#WKH#WZHQW\0IRXU#IUDPHV#SHU#VHFRQG#RI#D#ILOP/#UHDUUDQJHG/#UHYHUVHG/#DQG#

HQGOHVVO\#UHSHDWHG1##&DXVH#IROORZV#HIIHFW#LQ#WKH#IOLJKW#RI#WKH#VXSHUVRQLF#9051#

/DWH#LQ#*UDYLW\ªVý5DLQERZ##WKH#VWRU\#RI#7\URQH#6ORWKURS#LV#WUDQVIRUPHG#LQWR#D#

VHFUHW#KLVWRU\/#D#=RQH#XUEDQ#OHJHQG=

7KHUH#LV#DOVR#WKH#VWRU\#RI#7\URQH#6ORWKURS/#ZKR#ZDV#VHQW#LQWR#WKH#
=RQH#WR#EH#SUHVHQW#DW#KLV#RZQ#DVVHPEO\#00#SHUKDSV/#KHDYLO\#SDUDQRLG#
YRLFHV#KDYH#ZKLVSHUHG/#KLVýWLPHªVýDVVHPEO\#DQG#WKHUH#RXJKW#WR#EH#D#
SXQFK#OLQH#WR#LW/#EXW#WKHUH#LVQ·W1##7KH#SODQ#ZHQW#ZURQJ1##+H#LV#EHLQJ#
EURNHQ#GRZQ#LQVWHDG/#DQG#VFDWWHUHG#+*5#:6;,1

7KLV#SDVVDJH#LV#LQWHUHVWLQJ#IRU#VHYHUDO#UHDVRQV1##$V#LQ#%DXGULOODUG·V#HVVD\/#3\QFKRQ#

ILQGV#WKDW#WLPH#FDQQRW#EH#DVVHPEOHG/#FDQQRW#UHDFK#LWV#DSRFDO\SWLF#HQG1##+LVWRU\#LV#

LQWHUPLQDEOH#DQG#WKHUH#LV#QR#´SXQFK#OLQH1µ##0HDQLQJ/#RU#WKH#SRVVLELOLW\#RI#

PHDQLQJ/#LV#GLVPHPEHUHG#DQG#VFDWWHUHG#DERXW#WKH#]RQH#RI#SRVW#ZDU#(XURSH#DQG#DOO#

WKDW#UHPDLQV#LV#WKH#UHVLGXH#RI#7\URQH#6ORWKURS/#KLV#VWRU\#EHLQJ#RQH#RI#FRXQWOHVV#

IUDJPHQWV1

0LGZD\#WKURXJK#WKH#QRYHO/#6ORWKURS#LV#WUDQVIRUPHG#LQWR#WKH#VXSHUKHUR#

5RFNHWPDQ1##´1DPHV#E\#WKHPVHOYHV#PD\#EH#HPSW\/µ#WKH#WH[W#VHHPV#WR#ZDUQ/#´EXW#

WKH#DFWýRIýQDPLQJý111µ#+*5#699/#3\QFKRQ·V#HOOLSVLV,1##7KH#QDPH#´7\URQH#6ORWKURS/%#DV#

6DOPDQ#5XVKGLH#QRWHV/#LV#IDU#IURP#HPSW\1##,W#LV/#LQ#IDFW/#DQ#DQDJUDP#IRU=##´6ORWK#RU#

(QWURS\µ#+5XVKGLH/#689,1##3\QFKRQ/#FDXJKW#LQ#WKH#DFW#RI#QDPLQJ/#JLYHV#XV#DQ#

LPSRUWDQW#FOXH#WR#KLV#OLWHUDU\#SURMHFW1##7KH#WKHPHV#RI#VORWK#DQG#HQWURS\#UHVRQDWH#

WKURXJKRXW#KLV#ZRUN#IURP#WKH#HDUO\#VKRUW#VWRU\#´(QWURS\µ#+RULJLQDOO\#SXEOLVKHG#LQ#
43



4<93,#WR#WKH#PRUH#UHFHQW#HVVD\#RQ#VORWK#´1HDUHU#0\#&RXFK#WR#7KHHµ#+SDUW#RI#D#

VHULHV#RI#HVVD\V#RQ#WKH#VHYHQ#GHDGO\#VLQV#WKDW#DSSHDUHG#LQ#WKH#1HZý<RUNý7LPHVý%RRNý

5HYLHZ#LQ#4<<6,1#7KHVH#WH[WV#VHUYH#DV#DQ#H[FHOOHQW#GRRUZD\#WR#3\QFKRQ·V#ODUJHU#

FRQFHUQV1

$FFRUGLQJ#WR#0DWKHZ#:LQVWRQ/#´(QWURS\µ#ZDV#RULJLQDOO\#LQWHQGHG#WR#EH#

SDUW#RI#D#´SLFDUHVTXH#QRYHO#DERXW#D#GRZQ0DQG0RXWHU#QDPHG#0HDWEDOO#0XOOLJDQµ#

UDWKHU#WKDQ#D#VWDQG#DORQH#VWRU\#+:LQVWRQ/#58;,1##,W#LV#LPSRUWDQW#WR#QRWH#WKDW#WKLV#

VWRU\/#DORQJ#ZLWK#WKH#PDMRULW\#RI#WKRVH#FROOHFWHG#LQ#6ORZý/HDUQHU/#ZDV#ZULWWHQ#

GXULQJ#3\QFKRQ·V#WLPH#DW#&RUQHOO#DQG#WKRXJK#WKH#VKRUW#VWRULHV#DUH#JHQHUDOO\#

WUHDWHG#E\#FULWLFV#DV#WKH#ZRUN#RI#D#FOHYHU#EXW#LPPDWXUH#XQGHUJUDGXDWH#WDOHQW/##

´(QWURS\µ#GLVWLQJXLVKHV#LWVHOI#DV#EHLQJ#SDUWLFXODUO\#´3\QFKRQLDQµ#LQ#LWV#VW\OH/#

VWUXFWXUH/#WKHPHV/#DQG#YRFDEXODU\1##0RUH#LPSRUWDQWO\/#LW#LQWURGXFHV#WKH#PXFK#

GLVFXVVHG#DQG#UDUHO\#XQGHUVWRRG#FRQFHSW#RI#HQWURS\1##7KH#FRQIXVLRQ#VXUURXQGLQJ#

HQWURS\#DULVHV#RXW#RI#WKH#FRLQFLGHQWDO#VLPLODULW\#EHWZHHQ#WKH#PDWKHPDWLFDO#

IRUPXODV#IRXQG#LQ#WKH#VHFRQG#ODZ#RI#WKHUPRG\QDPLFV#DQG#LQ#FRPPXQLFDWLRQ#

WKHRU\1##,Q#WKH#LQWURGXFWLRQ#WR#6ORZý/HDUQHUñý3\QFKRQ#DGPLWV#WKDW#´SHRSOH#WKLQN#,#

NQRZ#PRUH#DERXW#WKH#VXEMHFW#RI#HQWURS\#WKDQ#,#UHDOO\#GRµ#+6/ý45,1##,QGHHG/#KH#JRHV#

RQ#WR#GHVFULEH#KLV#FRQWLQXLQJ#VWUXJJOH#ZLWK#WKH#VXEMHFW=

6LQFH#,#ZURWH#WKLV#VWRU\#,#KDYH#NHSW#WU\LQJ#WR#XQGHUVWDQG#HQWURS\/#EXW#
P\#JUDVS#EHFRPHV#OHVV#VXUH#WKH#PRUH#,#UHDG1##,·YH#EHHQ#DEOH#WR#IROORZ#
WKH#2('ýGHILQLWLRQV/#DQG#WKH#ZD\#,VDDF#$VLPRY#H[SODLQV#LW/#DQG#
HYHQ#VRPH#RI#WKH#PDWK1##%XW#WKH#TXDOLWLHV#DQG#TXDQWLWLHV#ZLOO#QRW#
FRPH#WRJHWKHU#WR#IRUP#D#XQLILHG#QRWLRQ#LQ#P\#KHDG#+6/ý47,1

7KLV#ZRXOG#VHHP#WR#EH#D#VXUSULVLQJ#DGPLVVLRQ#IURP#D#PDQ#ZKR#E\#DOO#DFFRXQWV#LV#

RQH#RI#RXU#PRVW#VFKRODUO\#DQG#NQRZOHGJHDEOH#FRQWHPSRUDU\#ZULWHUV1###6SHDNLQJ#RI#
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:LOODUG#*LEEV/#RQH#RI#WKH#PDMRU#WKHRULVWV#RQ#WKH#VXEMHFW#RI#HQWURS\/#3\QFKRQ#

ZULWHV/#´,W#LV#FROG#FRPIRUW#WR#ILQG#RXW#WKDW#*LEEV#KLPVHOI#DQWLFLSDWHG#WKH#SUREOHP/#

ZKHQ#KH#GHVFULEHG#HQWURS\#LQ#LWV#ZULWWHQ#IRUP#DV#¶IDU0IHWFKHG#111#REVFXUH#DQG#

GLIILFXOW#RI#FRPSUHKHQVLRQ·µ#+6/ý47/#3\QFKRQ·V#HOOLSVLV,1##$V#$OHF#0F+RXO#DQG#

'DYLG#:LOOV#VXJJHVW/#LW#LV#HYHQ#PRUH#GLIILFXOW#WR#EHOLHYH#WKDW#3\QFKRQ#FRQVLGHUV#

KLPVHOI#WR#EH#´D#VWRU\0ZULWHU#ZKR#PDQDJHG#WR#IDNH#KLV#ZD\#WR#IDPH#ZLWK#VXFK#

VSXULRXV#NQRZOHGJH#DV#D#FREEOHG0WRJHWKHU#WKHRU\#RI#HQWURS\µ#DQG#WKDW#´ZKDWHYHU#

3\QFKRQ#LV/#KH/#VKH/#RU#LW#LV#D#SKRQH\#E\#KLV/#KHU#RU#LWV#RZQ#VWDQGDUGVµ#+0F+RXO#)#

:LOOV/#467,1##,I/#DV#0F+RXO#DQG#:LOOV#ZULWH/#ZH#PXVW#DEDQGRQ#WKH#QRWLRQ#RI#

DXWRELRJUDSK\#DQG#LQVWHDG#FRQVLGHU#WKH#SRVVLELOLW\#WKDW#´WKH#¶,QWURGXFWLRQ·#PD\#

EH#D#ILFWLRQµ##WKHQ#KRZ#DUH#ZH#WR#XQGHUVWDQG#WKLV#SDVVDJH"#+0F+RXO#)#:LOOV/#467,#

&RXOG#LW#EH#WKDW#ZKHQ#3\QFKRQ#ZULWHV#RI#HQWURS\#KH#UHDOO\#LV#UHIHUULQJ#WR#

´(QWURS\µ/#WR#KLV#RZQ#ILFWLRQ#IURP#´(QWURS\µ#WKURXJK#*UDYLW\ªVý5DLQERZýDQG#KLV#

UHFRJQLWLRQ/#LQGHHG/#KLV#DQWLFLSDWLRQ/#RI#WKHLU#GLIILFXOW\#DQG#REVFXULW\#LQ#ZULWWHQ#

IRUP"##,I#ZH#ORRN#PRUH#FORVHO\#DW#3\QFKRQ·V#´FRQIHVVLRQµ#ZH#ILQG#WKDW#KH#LV#EHLQJ#

VOLJKWO\#GLVLQJHQXRXV1##7KH#ILUVW#UHIHUHQFH#KH#FLWHV#LV#WKH#2('ï##7KH#2[IRUGý(QJOLVKý

'LFWLRQDU\ýLV#RQH#RI#KLV#IDYRULWH#KLVWRULFLDO#VRXUFHV/#XQGRXEWHGO\#GXH#WR#WKH#IDFW#

WKDW#LW#LV#DQ#DQDJUDPPDWLF#WH[W#ZKHUH#WKH#KLVWRU\#RI#WKH#:HVW#LV#ERXQG#XS#ZLWK#WKH#

KLVWRU\#RI#D#ODQJXDJH1##0RUHRYHU/#LW#LV#D#SXQ#RQ#0XFKR#0DDV·V#QLFNQDPH#IRU#WKH#

UHDGHU#DV#GHWHFWLYH/#0UV1#2HGLSD#0DDV/#LQ#7KHý&U\LQJýRIý/RWýéäïýý7R#D#FHUWDLQ#H[WHQW/#

3\QFKRQ·V#´,QWURGXFWLRQµ#GRHV#QRW#KHOS#WR#H[SODLQ#WKH#WH[WV#VR#PXFK#DV#IUXVWUDWH#

DQG#GHIHU#RXU#TXHVW#IRU#PHDQLQJ1##+LV#VHFRQG#VRXUFH#RQ#HQWURS\#LV#,VDDF#$VLPRY/#

ZKRP#3\QFKRQ#VHHPV#WR#WUHDW#DV#DQ#LURQLF#SDUDOOHO#WR#KLPVHOI1##$VLPRY#LV#WKH#
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TXLQWHVVHQWLDO#DXWKRU#DV#VFLHQWLVW1##$#3URIHVVRU#RI#%LRFKHPLVWU\#DW#%RVWRQ#

8QLYHUVLW\/#KH#ZDV#WKH#DXWKRU#RI#79;#ERRNV#RQ#VXEMHFWV#DV#GLYHUVH#DV#3K\VLFV/#

5RERWLFV/#6KDNHVSHDUH#DQG#WKH#%LEOH1##+RZHYHU/#KH#LV#EHVW#NQRZQ#IRU#KLV#

JURXQGEUHDNLQJ#VFLHQFH#ILFWLRQ#VWRULHV#DQG#QRYHOV/#ZKLFK#LQ#VSLWH#RI#WKHLU#VXFFHVV#

SODFH#KLP#VTXDUHO\#LQ#WKH#OLWHUDU\#JXWWHU1##%\#FLWLQJ#$VLPRY/#3\QFKRQ#GUDZV#

DWWHQWLRQ#WR#WKH#SUREOHPDWLFV#RI#DXWKRULW\/#LQFOXGLQJ#KLV#RZQ1##,Q#WKH#HVVD\/#´,V#,W#

21.1#WR#%H#D#/XGGLWH"µ#KH#ZULWHV#WKDW#ZULWHUV#RI#VR0FDOOHG#JHQUH#ILFWLRQ/

E\#LQVLVWLQJ#RQ#ZKDW#LV#FRQWUDU\#WR#IDFW/#IDLO#WR#EH#6HULRXV#HQRXJK/#
DQG#VR#WKH\#JHW#UHGOLQHG#XQGHU#WKH#ODEHO#´HVFDSLVW#IDUH1µ##7KLV#LV#
HVSHFLDOO\#XQIRUWXQDWH#LQ#WKH#FDVH#RI#VFLHQFH#ILFWLRQ/#LQ#ZKLFK#WKH#
GHFDGH#DIWHU#+LURVKLPD#VDZ#RQH#RI#WKH#PRVW#UHPDUNDEOH#IORZHULQJV#
RI#OLWHUDU\#WDOHQW#DQG/#TXLWH#RIWHQ/#LQ#RXU#KLVWRU\#+´/XGGLWHµ,1

,Q#WKH#SKUDVH#´VFLHQFH#ILFWLRQµ/#VFLHQFH#SHUVLVWV#DV#WKH#VHULRXV#TXDQWLW\/#ILFWLRQ#DV#

WKH#IULYRORXV1##3\QFKRQ#XQGHUVWDQGV#WRR#ZHOO#WKDW#LI#KH#LV#PDGH#D#PDQ#RI#VFLHQFH/#

KLV#WH[WV#EHFRPH#RYHU0GHWHUPLQHG1##2Q#WKH#RWKHU#KDQG/#E\#HPEUDFLQJ#VFLHQFH#

ILFWLRQ/#VFLHQFH#DV#ILFWLRQ/#DV#GLVFRXUVH/#KH#LV#QRW#EHLQJ#´6HULRXV#HQRXJK1µ6##&DXJKW#

EHWZHHQ#+LJK#DQG#/RZ#ILFWLRQ/#KH#ZRXOG#SUHIHU#WKH#IUHHGRP#WR#LQVLVW#´ZKDW#LV#

FRQWUDU\#WR#IDFWµ/#ZKDW#LV#´IDU0IHWFKHGµ/#WKDQ#EH#ERXQG#E\#KLV#RZQ#XVH#RI#́ IDFWVµ#WR#

DQ#KLVWRULFDO#UHDOLVP#+FDXVH#DQG#HIIHFW,#WKDW#KH#EHOLHYHV#GHFRQVWUXFWV#LWVHOI1##7R#GR#

RWKHUZLVH#ZRXOG#EH#WR#GHQ\#WKH#WH[WXDOLW\#RI#VFLHQWLILF#GLVFRXUVH#DQG#SOXQJH#LQWR#

ORJRFHQWULVP17##,QVWHDG#WKH#FRQFHSW#RI#HQWURS\#LV#VRPHWKLQJ#ZKLFK#GHILHV#WKH#

61 #)RXFDXOW#LQYHVWLJDWHV#WKH#SUREOHP#RI#VFLHQWLILF#GLVFRXUVH#LQ#7KHýý2UGHUýRIý7KLQJV1##+H#
ZULWHV/#´,#VKRXOG#OLNH#WR#NQRZ#ZKHWKHU#WKH#VXEMHFWV#UHVSRQVLEOH#IRU#VFLHQWLILF#GLVFRXUVH#
DUH#QRW#GHWHUPLQHG#LQ#WKHLU#VLWXDWLRQ/#WKHLU#IXQFWLRQ/#WKHLU#SHUFHSWLYH#FDSDFLW\/#DQG#WKHLU#
SUDFWLFDO#SRVVLELOLWLHV#E\#FRQGLWLRQV#WKDW#GRPLQDWH#DQG#HYHQ#RYHUZKHOP#WKHP1##,Q#VKRUW/#
,#WULHG#WR#H[SORUH#VFLHQWLILF#GLVFRXUVH#QRW#IURP#WKH#SRLQW#RI#YLHZ#RI#WKH#LQGLYLGXDOV#ZKR#
DUH#VSHDNLQJ/#QRU#IURP#WKH#SRLQW#RI#YLHZ#RI#WKH#IRUPDO#VWUXFWXUHV#RI#ZKDW#WKH\#DUH#VD\0
LQJ/#EXW#IURP#WKH#SRLQW#RI#YLHZ#RI#WKH#UXOHV#WKDW#FRPH#LQWR#SOD\#LQ#WKH#YHU\#H[LVWHQFH#RI#
VXFK#GLVFRXUVH1µ##0LFKHO#)RXFDXOW/#7KHý2UGHUýRIý7KLQJVãýý$Qý$UFKDHRORJ\ýRIýWKHý+XPDQý6FLð
HQFHVý+1HZ#<RUN=##9LQWDJH#%RRNV/#4<<7,#[LY1
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IRUPDWLRQ#RI#´D#XQLILHG#QRWLRQ1µ##,W#LV#DQDJUDPPDWLF/#KDV#QR#SXQFKOLQH/#DQG#LV#

VFDWWHUHG1##-XVW#DV#KLV#DXWRELRJUDSK\#PXVW#EH#WUHDWHG#DV#D#ILFWLRQ/#VR#PXVW#KLV#

WUHDWPHQW#RI#VFLHQFH#DQG#WHFKQRORJ\1#

:KDW#WKHQ#ZRXOG#EH#WKH#DQDJUDPPDWLF#GHILQLWLRQ#RI#HQWURS\"##,Q#WKH#

SRSXODU#LPDJLQDWLRQ#HQWURS\#ZRXOG#VHHP#WR#EH#GHILQHG#E\#(OLRW·V#OLQH#LQ#´7KH#

+ROORZ#0HQµ/#RI#WKH#DSRFDO\SVH#DV#DQWLFOLPD[=##´7KLVýLVýWKHýZD\ýWKHýZRUOGýHQGVî1RWý

ZLWKýDýEDQJýEXWýDýZKLPSHUµ#+6HOHFWHGý3RHPV/#;3,1##3\QFKRQ#GHVFULEHV#LW#DV#DQ#

DGROHVFHQW#DWWLWXGH#ZKLFK#WRRN#´VRPEHU#JOHH#DW#DQ\#LGHD#RI#PDVV#GHVWUXFWLRQ#RU#

GHFOLQHµ#+6/ý46,1##,Q#WKLV#VHQVH/#HQWURS\#FRPHV#WR#UHSUHVHQW#WKH#VORZLQJ#GRZQ/#WKH#

GLPLQLVKLQJ#DQG#GLVLQWHJUDWLRQ#RI#WKH#ZRUOG#DV#D#ZKROH1##%XW#WKLV#LV#DQ#HQGLQJ#

ZKLFK#LV#QRW#DQ#HQGLQJ1##3\QFKRQ/#DJDLQ#UHIHUULQJ#WR#WKH#2('/#ZULWHV#WKDW#HQWURS\#

ZDV#FRLQHG#LQ#4;98#E\#5XGROI#&ODXVLXV/#RQ#WKH#PRGHO#RI#WKH#ZRUG#´HQHUJ\/µ#ZKLFK#

KH#WRRN#WR#EH#*UHHN#IRU#´ZRUN0FRQWHQWV1µ##(QWURS\/#RU#´WUDQVIRUPDWLRQ0FRQWHQWVµ#

ZDV#LQWURGXFHG#DV#D#ZD\#RI#H[DPLQLQJ#WKH#FKDQJHV#D#KHDW#HQJLQH#ZHQW#WKURXJK#LQ#

D#W\SLFDO#F\FOH/#WKH#WUDQVIRUPDWLRQ#EHLQJ#KHDW#LQWR#ZRUN#+6/ý45,1

7KH#NH\#KHUH#LV#&ODXVLXV·V#XVH#RI#WKH#*UHHN#´WURSRVµ/#PHDQLQJ#WXUQ#RU#

WUDQVIRUPDWLRQ1##,W#LV#QRW#RQO\#WKH#URRW#ZRUG#LQ#HQWURS\#EXW#DOVR#LQ#WURSH#

+%DXGULOODUG·V#´SRHWLFýUHYHUVLELOLW\µ,#DQG#WURSLF#+D#UHIHUHQFH#WR#´(QWURS\µ#·V#

HSLJUDSK/#+HQU\#0LOOHU·V#7URSLFýRIý&DQFHU,1###$JDLQ#ZH#VHH#KRZ#3\QFKRQ·V#XVH#RI#

VFLHQWLILF#GLVFRXUVH/#ZKHQ#H[DPLQHG#FORVHO\/#GDUWV#DZD\#IURP#´REMHFWLYHµ#

71 #0\#DUJXPHQW#LV#GHULYHG#IURP#'HUULGD1##,Q#2Iý*UDPPDWRORJ\#KH#ZULWHV/##´WKH#V\VWHP#RI#
ODQJXDJH#DVVRFLDWHG#ZLWK#SKRQHWLF0DOSKDEHWLF#ZULWLQJ#LV#WKDW#ZLWKLQ#ZKLFK#ORJRFHQWULF#
PHWDSK\VLFV/#GHWHUPLQLQJ#WKH#VHQVH#RI#EHLQJ#DV#SUHVHQFH/#KDV#EHHQ#SURGXFHG1##7KLV#
ORJRFHQWULVP/#WKLV#HSRFK#RI#WKH#IXOO#VSHHFK/#KDV#DOZD\V#SODFHG#LQ#SDUHQWKHVLV/#VXVSHQGHG/#
DQG#VXSSUHVVHG#IRU#HVVHQWLDO#UHDVRQV/#DOO#IUHH#UHIOHFWLRQ#RQ#WKH#RULJLQ#DQG#VWDWXV#RI#ZULW0
LQJ1µ##-DFTXHV#'HUULGD/#2Iý*UDPPDWRORJ\/#WUDQV1#*D\DWUL#&KDNUDYRUW\#6SLYDN#+%DOWLPRUH=##
-RKQV#+RSNLQV#8QLYHUVLW\#3UHVV/#4<::,#761
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UHSRUWLQJ#WRZDUG#WKH#IUHH#SOD\#RI#ODQJXDJH#JDPHV1###0RUHRYHU/#3\QFKRQ·V#VHOI0

FKDUDFWHUL]DWLRQ#RI#\RXWKIXO#QLKLOLVP#GLVJXLVHV#DJDLQ#WKH#FRPSOH[LW\#RI#KLV#XVH#RI#

HQWURS\#DV#LW#LV#UHODWHG#WR#VFLHQFH#DV#ZULWLQJ/#WR#ODQJXDJH#DV#ZULWLQJ1

7KHVH#WZR#DSSURDFKHV#WR#HQWURS\/#WKH#OLQHDU#DQG#WKH#DQDJUDPPDWLF/#SOD\#

WKHPVHOYHV#RXW#ZLWKLQ#WKH#VWRU\#LWVHOI1##´(QWURS\µ#LV#YHU\#QHDWO\#GLYLGHG#LQWR#HLJKW#

VHFWLRQV#DQG#LV#VWUXFWXUHG#OLNH#D#IXJXH#LQ#PXVLF1##8SVWDLUV#ZH#KDYH#&DOOLVWR·V#

´KRWKRXVH#MXQJOHµ#+6/ý;6,/#D#FORVHG#V\VWHP#GHVLJQHG#IRU#SHUIHFW#LQQHU0KDUPRQ\1##

7KLV#;DQDGX#LV#FRQWUDVWHG#E\#WKH#$OSK0OLNH#FKDRV#RI#WKH#DSDUWPHQW#EHORZ#ZKHUH/#

DV#WKH#VWRU\#RSHQV/#´0HDWEDOO#0XOOLJDQ·V#OHDVH0EUHDNLQJ#SDUW\#ZDV#PRYLQJ#LQWR#LWV#

73WK#KRXUµ#+6/ý;4,1##%HFDXVH#WKHUH#LV#QR#LQWHUDFWLRQ#EHWZHHQ#WKH#WZR/#VDYH#WKH#

QRLVH#+ERWK#OLWHUDO#DQG#WKHRUHWLFDO,#ZKLFK#OHDNV#XS#IURP#0XOOLJDQ·V#SDUW\#WR#

&DOOLVWR·V#KRWKRXVH/#ZH#DUH#PHDQW#WR#UHDG#WKH#VWRU\#V\PEROLFDOO\1##7KLV/#DFFRUGLQJ#

WR#3\QFKRQ·V#´,QWURGXFWLRQµ/#ZDV#D#PLVWDNH=##´,W#LV#VLPSO\#ZURQJ#WR#EHJLQ#ZLWK#D#

WKHPH/#V\PERO#RU#RWKHU#DEVWUDFW#XQLI\LQJ#DJHQW/#DQG#WKHQ#WU\#WR#IRUFH#FKDUDFWHUV#

DQG#HYHQWV#WR#FRQIRUP#WR#LWµ#+6/ý45,1##%XW#ZLWKLQ#WKH#VWRU\#LW#LV#WKH#FKDUDFWHU#RI#

&DOOLVWR#ZKR#FRPPLWV#WKH#VLQ#RI#WKH#´DEVWUDFW#XQLI\LQJ#DJHQWµ#DQG#LW#LV#WKURXJK#KLV#

WKRXJKWV#WKDW#ZH#VKDSH#´(QWURS\µ#LQWR#D#FRKHUHQW#ZKROH/#KRZHYHU#SUREOHPDWLF1##

&DOOLVWR/#OLNH#+HUEHUW#6WHQFLO#LQ#9ï/#FRQVLGHUV#KLPVHOI#D#PRGHUQ0GD\#+HQU\#$GDPV#

ZKR/#DUULYLQJ#DW#PLGGOH0DJH/#GLVFRYHUV#D#WHFKQRORJLFDO#DQG#VRFLDO#UHDOLW\#ZKLFK#KLV#

\RXWK#KDG#IDLOHG#WR#SUHSDUH#KLP#IRU1

+HQU\#$GDPV/#WKUHH#JHQHUDWLRQV#EHIRUH#KLV#RZQ/#KDG#VWDUHG#DJKDVW#
DW#3RZHU>#&DOOLVWR#IRXQG#KLPVHOI#QRZ#LQ#PXFK#WKH#VDPH#VWDWH#RYHU#
7KHUPRG\QDPLFV/#WKH#LQQHU#OLIH#RI#WKDW#SRZHU/#UHDOL]LQJ#OLNH#KLV#
SUHGHFHVVRU#WKDW#WKH#9LUJLQ#DQG#WKH#G\QDPR#VWDQG#DV#PXFK#IRU#ORYH#
DV#IRU#SRZHU>#WKDW#WKH#WZR#DUH#LQGHHG#LGHQWLFDO>#DQG#WKDW#ORYH#
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WKHUHIRUH#QRW#RQO\#PDNHV#WKH#ZRUOG#JR#URXQG#EXW#DOVR#PDNHV#WKH#
ERFFLH#EDOO#VSLQ/#WKH#QHEXOD#SUHFHVV#+6/ý;7,1

)RU#&DOOLVWR/#WKHVH#UHDOL]DWLRQV#DUH#´RPHQV#RI#DSRFDO\SVHµ##DQG#FDQ#OHDG#RQO\#WR#

´DQ#HYHQWXDO#KHDW0GHDWK#IRU#WKH#XQLYHUVHµ#+6/ý;8,1##,Q#3\QFKRQ·V#WH[WV/#KRZHYHU/#

WKH#GLVWLQFWLRQ#EHWZHHQ#$GDPV·#9LUJLQ#DQG#G\QDPR#LV#IDU#PRUH#FRPSOH[1##/LNH#

$GDPV/#KH#VHHV#WKH#9LUJLQ#DV#RFFXOW#SRZHU/#DQDJUDPPDWLF#SRZHU/#ZKLOH#WKH#

G\QDPR#UHSUHVHQWV#OLQHDU/#WHFKQRORJLFDO#SRZHU1##)RU#3\QFKRQ#WKH#UHODWLRQVKLS#

EHWZHHQ#RFFXOW#SRZHU#DQG#WHFKQRORJLFDO#SRZHU#LV#OLQNHG#KLVWRULFDOO\1##,Q#KLV#

´/XGGLWHµ#HVVD\#KH#ZULWHV=##

7R#LQVLVW#RQ#WKH#PLUDFXORXV#LV#WR#GHQ\#WKH#PDFKLQH#DW#OHDVW#VRPH#RI#
LWV#FODLPV#RQ#XV/#WR#DVVHUW#WKH#OLPLWHG#ZLVK#WKDW#OLYLQJ#WKLQJV/#HDUWKO\#
DQG#RWKHUZLVH/#PD\#RQ#RFFDVLRQ#EHFRPH#%DG#DQG#%LJ#HQRXJK#WR#WDNH#
SDUW#LQ#WUDQVFHQGHQW#GRLQJV#+´/XGGLWHµ,1

7KLV#GHQLDO#RI#WKH#PDFKLQH#SOD\V#LWVHOI#RXW#LQ#9ï#DV#WKH#KLVWRU\#RI#WKH#WZHQWLHWK#

FHQWXU\#EHFRPHV#WKH#VORZ#GHFOLQH#RI#WKH#9LUJLQ#WRZDUG#WKH#G\QDPR/#WKH#DQLPDWH#

WRZDUG#WKH#LQDQLPDWH1##)RU#&DOOLVWR#DOO#DQLPDWH#OLIH#LV#PRYLQJ#WRZDUG#KHDW0GHDWK#

DQG#WKH#LQHOXFWDEOH#´&RQGLWLRQ#RI#WKH#0RVW#3UREDEOHµ#+6/ý;:,1###'LFWDWLQJ#KLV#

PHPRLUV#LQ#WKH#WKLUG0SHUVRQ#VW\OH#RI#+HQU\#$GDPV/#&DOOLVWR#VWDWHV=

#´KH#IRXQG#LQ#HQWURS\#RU#WKH#PHDVXUH#RI#GLVRUJDQL]DWLRQ#IRU#D#FORVHG#
V\VWHP#DQ#DGHTXDWH#PHWDSKRU#WR#DSSO\#WR#FHUWDLQ#SKHQRPHQD#LQ#KLV#
RZQ#ZRUOG1##+H#VDZ/#IRU#H[DPSOH/#WKH#\RXQJHU#JHQHUDWLRQ#
UHVSRQGLQJ#WR#0DGLVRQ#$YHQXH#ZLWK#WKH#VDPH#VSOHHQ#KLV#RZQ#KDG#
RQFH#UHVHUYHG#IRU#:DOO#6WUHHW=##DQG#LQ#$PHULFDQ#¶FRQVXPHULVP·#
GLVFRYHUHG#D#VLPLODU#WHQGHQF\#IURP#WKH#OHDVW#WR#WKH#PRVW#SUREDEOH/#
IURP#GLIIHUHQWLDWLRQ#WR#VDPHQHVV/#IURP#RUGHUHG#LQGLYLGXDOLW\#WR#D#
NLQG#RI#FKDRV1##+H#IRXQG#KLPVHOI#LQ#VKRUW/#UHVWDWLQJ#*LEEV·#
SUHGLFWLRQ#LQ#VRFLDO#WHUPV/#DQG#HQYLVLRQHG#D#KHDW0GHDWK#IRU#KLV#
FXOWXUH#LQ#ZKLFK#LGHDV/#OLNH#KHDW0HQHUJ\/#ZRXOG#QR#ORQJHU#EH#
WUDQVIHUUHG/#VLQFH#HDFK#SRLQW#LQ#LW#ZRXOG#XOWLPDWHO\#KDYH#WKH#VDPH#
TXDQWLW\#RI#HQHUJ\>#DQG#LQWHOOHFWXDO#PRWLRQ#ZRXOG/#DFFRUGLQJO\#
FHDVHµ#+6/ý;;,1
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+HUH/#HQWURS\#LV#SRUWUD\HG#DV#WKH#DEVHQFH#RI#GLIIHUHQFH#DQG#WKH#W\UDQQ\#RI#WKH#

VDPH1##7KH#YLROHQFH#RI#&DSLWDOLVP#+:DOO#6WUHHW,#KDV#JLYHQ#ZD\#WR#WKH#SDVVLYH#

FRQVXPSWLRQ#RI#$GYHUWLVLQJ#DQG#LPDJHV#+0DGLVRQ#$YHQXH,#DQG#&DOOLVWR#

GLVFRYHUV#DQ#$PHULFD#GHYRLG#RI#PLUDFOH/#LQFDSDEOH#RI#WKH#/XGGLWH·V#GHQLDO#RI#WKH#

PDFKLQH18##7KH#PLUDFXORXV/#LQ#3\QFKRQ·V#XVH#RI#WKH#ZRUG/#LV#QRW#QHFHVVDULO\#

VSLULWXDO#EXW#LQVWHDG#LV#OLQNHG#WR#SUREDELOLW\1##7KH#VHFXODU#PLUDFOH#LV#DQ#DFFLGHQW#RI#

RXWUDJHRXV#LPSUREDELOLW\1##,W#FHOHEUDWHV#WKH#XQOLNHO\#DQG#RSHQV#XV#WR#LQILQLWH#

SRVVLELOLW\1##,Q#WKLV#V\VWHP/#SUREDELOLW\#IDYRUV#WKH#LQGLYLGXDO/#WKH#SDUWLFXODU1##$W#WKH#

OHYHO#RI#WKH#JHQHUDO/#RU#WKH#VRFLDO/#SUREDELOLW\#LV#FDOFXODWHG#DV#WKH#VXP#RI#PLOOLRQV#

XSRQ#PLOOLRQV#RI#UROOV#RI#WKH#FRVPLF#GLFH1##:KDW#&DOOLVWR#VHHPV#WR#IHDU#LQ#HQWURS\#LV#

WKDW#WKRVH#PRVW#LPSUREDEOH#RI#PRPHQWV#DUH#VRPHKRZ#QRZ#H[FOXGHG#IURP#WKH#

UHDOP#RI#WKH#SRVVLEOH/#WKDW#VRFLHW\#LQ#LWV#GULYH#IRU#HIILFLHQF\#DQG#WHFKQRORJLFDO#

SURJUHVV#KDV#EHFRPH#LQFDSDEOH#RI#GLIIHUHQFH/#RI#LPDJLQDWLRQ1

7KH#ZHDYLQJ#WRJHWKHU#RI#KLV#KRWKRXVH#LV#DQ#DWWHPSW#WR#NHHS#HQWURS\#DW#ED\/#

WR#FUHDWH#DEVROXWH#VWDWLF#RUGHU#VR#WKDW#QRWKLQJ#PRUH#FDQ#EH#ORVW1##:LWKLQ#LWV#ZDOOV/#

HYHU\WKLQJ#LV#LQ#SHUIHFW#EDODQFH/#SHUIHFW#KDUPRQ\1##,W#LV#GHVFULEHG#DV#´D#WLQ\#

HQFODYH#RI#UHJXODULW\#LQ#WKH#FLW\·V#FKDRV/#DOLHQ#WR#WKH#YDJDULHV#RI#WKH#ZHDWKHU/#RI#

QDWLRQDO#SROLWLFV/#RI#DQ\#FLYLO#GLVRUGHUµ#+6/ý;6,1##$W#WKH#VDPH#WLPH/#KRZHYHU/#DV#D##

FORVHG#V\VWHP#LW#WHQGV#SUHFLVHO\#WRZDUGV#WKH#XQGLIIHUHQWLDWHG#VWDWH#WKDW#&DOOLVWR#

81 #7KLV#VKLIW#LQ#HPSKDVLV#IURP#SURGXFWLRQ#WR#FRQVXPSWLRQ#LV#SDUDOOHOHG#E\##%DXGULOODUG·V#
RZQ#PRYHPHQW#DZD\#IURP#0DU[LVP#DQG#D#WKHRU\#RI#SROLWLFDO#HFRQRP\#WRZDUG#PRUH#
PHGLD0FHQWHUHG#QRWLRQV#OLNH#K\SHUUHDOLW\#DQG#VLPXODWLRQ1##$V#'RXJODV#.HOOQHU#ZULWHV/#
´7KHý0LUURUýRIý3URGXFWLRQ##PDUNHG#%DXGULOODUG·V#EUHDN#ZLWK#0DU[LVP/#DQG#LQ#KLV#QH[W#
ERRN/#/ªHFKDQJHýV\PEROLTXHýHWýODýPRUWý#+4<:9,/#KH#PRYHV#EH\RQG#KLV#HDUO\#FULWLTXH#RI#SROLW0
LFDO#HFRQRP\#DQG#KLV#ILUVW#VNHWFK#RI#DQ#DOWHUQDWLYH#VRFLDO#WKHRU\#LQWR#D#PRUH#V\VWHPDWLF#
GHYHORSPHQW#RI#KLV#QHZ#WKHRU\#RI#VLPXODWLRQV1µ##'RXJODV#.HOOQHU/#-HDQý%DXGULOODUGãýý
)URPý0DU[LVPýWRý3RVWPRGHUQLVPýDQGý%H\RQGý##+6WDQIRUG=##6WDQIRUG#8QLYHUVLW\#3UHVV/#4<;<,#
941
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KDG#IHDUHG1##+LV#QLJKWPDUH#RI#DSRFDO\SVH/#LQ#UHDOLW\/#LV#D#GHDWK#ZLVK1##,W#LV#$XEDGH/#

&DOOLVWR·V#FRPSDQLRQ/#ZKR#UHFRJQL]HV#WKLV#DW#WKH#HQG#RI#WKH#VWRU\1###6HHLQJ#WKDW#KH#

KDV#VXFFXPEHG#DW#ODVW#WR#WKH#´UHGXFWLYH#IDOODF\µ#+6/ý;:,#RI#HQWURS\#DQG#WKDW#KH#LV#

LQGHHG#´KHOSOHVV#LQ#WKH#SDVWµ#+6/ý<:,#VKH#EUHDNV#WKH#ZLQGRZ#JODVV#DQG#GHVWUR\V#

WKH#KRWKRXVH·V#VHDO1###$V#WKH#VWRU\#UHDFKHV#LWV#FRQFOXVLRQ#ZH#UHDG=

>$XEDGH@#WXUQHG#WR#IDFH#WKH#PDQ#RQ#WKH#EHG#DQG#ZDLWHG#ZLWK#KLP#
XQWLO#WKH#PRPHQW#RI#HTXLOLEULXP#ZDV#UHDFKHG/#ZKHQ#6:#GHJUHHV#
)DKUHQKHLW#VKRXOG#SUHYDLO#ERWK#RXWVLGH#DQG#LQVLGH/#DQG#IRUHYHU/#DQG#
WKH#KRYHULQJ/#FXULRXV#GRPLQDQW#RI#WKHLU#VHSDUDWH#OLYHV#VKRXOG#
UHVROYH#LQWR#D#WRQLF#RI#GDUNQHVV#DQG#WKH#ILQDO#DEVHQFH#RI#DOO#PRWLRQ#
+6/ý<;,1

&DOOLVWR·V#IHDU#RI#HQWURS\#DQG#KLV#GHVLUH#IRU#DEVROXWH#FRQWURO#RYHU#LW#KDV#OHDG#DW#ODVW#

WR#SHUVRQDO#DSRFDO\SVH#DQG#WKH#W\UDQQ\#RI#WKH#VDPH1##,Q#&DOOLVWR·V#ZRUOG#GHDWK#

UHLJQV#VXSUHPH#RYHU#HYHU\WKLQJ1##,W#LV#WKH#RQO\#WUXWK#KH#NQRZV#RU#LV#FDSDEOH#RI#

NQRZLQJ1

(DUOLHU#LQ#́ (QWURS\µ#&DOOLVWR#UHFDOOV#WKDW#ZKLOH#LQ#)UDQFH#KH#´KDG#SXUFKDVHG#

D#+HQU\#0LOOHU#QRYHO#DQG#OHIW#IRU#3DULV/#DQG#UHDG#WKH#ERRN#RQ#WKH#WUDLQ#VR#WKDW#

ZKHQ#KH#DUULYHG#KH#KDG#EHHQ#JLYHQ#DW#OHDVW#D#OLWWOH#IRUHZDUQLQJµ#+6/ý<6,1##7KLV#

´IRUHZDUQLQJµ#LV#JLYHQ#WR#XV#LQ#WKH#RSHQLQJ#TXRWH#IURP#7URSLFýRIý&DQFHU=##

´%RULV#KDV#MXVW#JLYHQ#PH#D#VXPPDU\#RI#KLV#YLHZV1##+H#LV#D#ZHDWKHU#
SURSKHW1##7KH#ZHDWKHU#ZLOO#FRQWLQXH#EDG/#KH#VD\V1##7KHUH#ZLOO#EH#
PRUH#FDODPLWLHV/#PRUH#GHDWK/#PRUH#GHVSDLU1##1RW#WKH#VOLJKWHVW#
LQGLFDWLRQ#RI#D#FKDQJH#DQ\ZKHUH#1111##:H#PXVW#JHW#LQWR#VWHS/#D#
ORFNVWHS#WRZDUG#WKH#SULVRQ#RI#GHDWK1##7KHUH#LV#QR#HVFDSH1##7KH#
ZHDWKHU#ZLOO#QRW#FKDQJHµ##+6/ý;4/#3\QFKRQ·V#HOOLSVHV,1

%\#WKH#HQG#RI#WKH#VWRU\#&DOOLVWR#KDV#LQGHHG#ORFNHG#KLPVHOI#LQ#WKH#́ SULVRQ#RI#GHDWK1µ##

)RU#KLP#WKHUH#LV#QRW#HYHQ#WKH#VOLJKWHVW#WKRXJKW#RI#HVFDSH1##,W#KDV#EHFRPH#WRR#

LPSUREDEOH1##0RUHRYHU/#WKH#WLWOH#RI#WKH#QRYHO/#7URSLFýRIý&DQFHU/#FRPHV#WR#UHSUHVHQW#
4;



&DOOLVWR·V#VWUXJJOH#EHWZHHQ#WKH#WURSH/#WKH#DELOLW\#WR#WUDQVIRUP#DQDJUDPPDWLFDOO\/#

DQG#GHDWK/#&DQFHU#EHLQJ#WKH#FRQVWHOODWLRQ#DVVRFLDWHG#ZLWK#GHDWK#DQG#DSRFDO\SVH#

LQ#DQFLHQW#WLPHV1##&DQFHU/#WKH#FUDE/#DSSHDUV#LQ#WKH#WDURW#RQ#WKH#´0RRQµ#FDUG1##

$FFRUGLQJ#WR#RQH#DXWKRULW\#RQ#WKH#VXEMHFW=##

WKRXVDQGV#RI#\HDUV#DJR/#HDUO\#&KDOGHDQ#DVWURORJHUV#DQQRXQFHG#WKDW#
WKH#ZRUOG0GHVWUR\LQJ#'HOXJH#ODVW#RFFXUUHG#ZKHQ#DOO#WKH#SODQHWV#
FDPH#WRJHWKHU#LQ#WKH#FRQVWHOODWLRQ#&DQFHU1##:KHQ/#LQ#WKH#FRXUVH#RI#
WLPH/#WKH#SODQHWV#ZRXOG#DJDLQ#HQWHU#WKH#VLJQ#RI#WKH#&UDE/#WKH#SUHVHQW#
ZRUOG#F\FOH#ZRXOG#HQG1##(YHU\WKLQJ#ZRXOG#EH#VZHSW#EDFN#LQWR#
SULPDO#FKDRV#111#+:DONHU/#457,1

&DOOLVWR/#ZKR#VHHPV#WR#EHOLHYH#LQ#ZHDWKHU#SURSKHWV#DQG#&KDOGHDQ#DVWURORJHUV/#

RPHQV#LQ#QRYHOV/#KDV#EURXJKW#DERXW#KLV#RZQ#YHUVLRQ#RI#WKH#DSRFDO\SVH1##%XW#GRHV#

LW#HYHU#FRPH"##7KH#XVH#RI#WKH#ZRUG#´VKRXOGµ#WZLFH#LQ#WKH#ODVW#VHQWHQFH#RI#WKH#VWRU\#

OHDYHV#WKH#HQGLQJ#DPELJXRXV1##,Q#IDFW/#WKH#HQGLQJ#LV#QRW#DQ#HQGLQJ#DW#DOO#EXW#D#

PRPHQW#RI#SXUH#DQWLFLSDWLRQ1##´(QWURS\µ#DQG#HQWURS\#EHFRPH#LQWHUPLQDEOH#DQG#

VWLOO#KROG#IRUWK#WKH#SRVVLELOLW\#RI##SRHWLF#UHYHUVLELOLW\1

'XULQJ#WKH#FRXUVH#RI#WKH#VWRU\/#0HDWEDOO#0XOOLJDQ#FRPHV#WR#UHDOL]H#MXVW#WKLV#

SRVVLELOLW\1##,Q#FRQWUDVW#WR#WKH#KRWKRXVH/#KLV#ZRUOG#LV#WKDW#RI#WKH#VWUHHW/#RI#FKDRV#DQG#

ULRW1##,Q#9ï/#WKH#HOGHU#6WHQFLO/#6LGQH\/#GHVFULEHV#WKLV#GLVWLQFWLRQ#LQ#SROLWLFDO#WHUPV=

5LJKW/#DQG#/HIW>#WKH#KRWKRXVH#DQG#WKH#VWUHHW1##7KH#5LJKW#FDQ#RQO\#OLYH#
DQG#ZRUN#KHUPHWLFDOO\/#LQ#WKH#KRWKRXVH#RI#WKH#SDVW/#ZKLOH#RXWVLGH#WKH#
/HIW#SURVHFXWH#WKHLU#DIIDLUV#LQ#WKH#VWUHHWV#E\#PDQLSXODWHG#PRE#
YLROHQFH1##$QG#FDQQRW#OLYH#EXW#LQ#WKH#GUHDPVFDSH#RI#WKH#IXWXUH#+9ïý
79;,1

$V#ZH#KDYH#VHHQ/#&DOOLVWR#OLYHV#LQ#WKH#´KRWKRXVH#RI#WKH#SDVWµ#EXW#ZKDW#RI#

0HDWEDOO"##'RHV#KH#OLYH/#DV#6WHQFLO#VXJJHVWV/#LQ#WKH#´GUHDPVFDSH#RI#WKH#IXWXUHµ"##,Q#

FRQWUDVW#WR#&DOOLVWR/#0HDWEDOO#LV#YHU\#PXFK#LQ#WRXFK#ZLWK#WKH#´YDJDULHVµ#RI#WKH#

ZRUOG#DQG#WKH#FKDRV#RI#KLV#RZQ#OLIH#DQG#WKH#OLYHV#RI#KLV#IULHQGV1##7KH\#OLYH#RXWVLGH#
4<



WKH#KRWKRXVH#LQ#VHOI0LPSRVHG#H[LOH1##(DUO\#LQ#WKH#VWRU\#WKH\#DUH#GHVFULEHG#DV#

´$PHULFDQ#H[SDWULDWHVµ#+6/ý;5,#ZKR/#IRU#WKH#PRVW#SDUW/#OLYH#DQG#ZRUN#LQ#WKH#

KRWKRXVH#RI#:DVKLQJWRQ/#'1&1##́ (YHU\RQH#VDZ#D#ILQH#LURQ\#LQ#WKLV/µ#ZH#DUH#WROG#+6/ý

;5,1##%HFDXVH#WKH\#SODQ#WR#JR#WR#(XURSH#´VRPHGD\/µ#WKH#ODQGVFDSH#RI#:DVKLQJWRQ#

LV#PDGH#WR#VLPXODWH#(XURSHDQ#6WUHHW0OLIH=##´7KHLU#'RPH#ZDV#D#FROOHJLDWH#

5DWKVNHOOHU#RXW#RQ#:LVFRQVLQ#$YHQXH#FDOOHG#WKH#2OG#+HLGHOEHUJ#DQG#WKH\#KDG#WR#

VHWWOH#IRU#FKHUU\#EORVVRPV#LQVWHDG#RI#OLPH#WUHHV#ZKHQ#VSULQJ#FDPH/#EXW#LQ#LWV#

OHWKDUJLF#ZD\#WKHLU#OLIH#SURYLGHG/#DV#WKH\#VDLG/#NLFNVµ#+6/ý;5,1##,I#WKHLU#OLYHV#DUH#

´OHWKDUJLFµ#LW#LV#QRW#EHFDXVH#WKH#ZRUOG#LV#PRYLQJ#WRZDUG#FRVPLF#KHDW0GHDWK#EXW##

LQVWHDG#ZH#VHH#WKHP#RYHUZKHOPHG#ZLWK#SRVVLELOLWLHV#DQG#FKRLFHV#WR#WKH#SRLQW#WKDW#

WKHLU#PRYHPHQWV#DQG#QHJRWLDWLRQV#VHHP#FRPSOHWHO\#UDQGRP#DQG#GLUHFWLRQOHVV=##

KDSKD]DUG#ZHDWKHU/#DLPOHVV#ORYHV/#XQSUHGLFWHG#FRPPLWPHQWV=##
PRQWKV#RQH#FDQ#HDVLO\#SDVV#LQýIXJXH/#EHFDXVH#RGGO\#HQRXJK/#ODWHU#
RQ/#ZLQGV/#UDLQV/#SDVVLRQV#RI#)HEUXDU\#DQG#0DUFK#DUH#QHYHU#
UHPHPEHUHG#LQ#WKDW#FLW\/#LW#LV#DV#LI#WKH\#KDYH#QHYHU#EHHQ#+6/ý;6,1

&KDRV#LV#HQWURS\#RXWVLGH#RI#WKH#FORVHG#V\VWHP1##7KH#ZRUOG#LV#H[SHULHQFHG#DV#DQ#

XQGLIIHUHQWLDWHG#PDVV#ZKLFK#FDQQRW#EH#UHPHPEHUHG/#FDQQRW#EH#UHYLVLWHG#RU#

RUGHUHG#LQ#PHPRU\1##7KHLU#DFWLYLWLHV/#DV#ZH#VHH#LQ#0HDWEDOO·V#OHDVH0EUHDNLQJ#SDUW\/#

DUH#LQFRQVHTXHQWLDO/#LI#QRW#IRUJHWWDEOH1##0RVW#RI#DOO/#WKHLU#OLYHV#KROG#QR#PHDQLQJ#IRU#

WKHP1##7KHUH#LV#QRW#HYHQ#WKH#QHJDWLYH#SURPLVH#RI#&DOOLVWR·V#DSRFDO\SVH1##7KH#SDUW\#

PD\#QHYHU#HQG#DQG#WKH#OHDVH#PD\#QHYHU#EH#EURNHQ1##7KLV#UHVXOWV#LQ#ZKDW#LV#

GHVFULEHG#DV#D#´IRUORUQQHVV#LQ#WKH#VWUHHWVµ#+6/ý;5,1##7KH\#DUH#DOO#WRR#DZDUH#WKDW#

KLVWRU\#LV#LQWHUPLQDEOH#EXW#WKH\#ODFN#WKH#ZLOO#WR#WUDQVIRUP#LW#DQDJUDPPDWLFDOO\1##

7KH#'XNH#GL#$QJHOLV#TXDUWHW#SOD\V#PXVLF#ZLWKRXW#LQVWUXPHQWV/#6DXO#EUHDNV#XS#

ZLWK#KLV#ZLIH#LQ#DQ#DUJXPHQW#RYHU#&RPPXQLFDWLRQ#7KHRU\/#D#JLUO#FRPSODLQV#WKDW#
53



VKH#LV#GURZQLQJ#LQ#WKH#EDWK#WXE/#EXW#QRQH#RI#WKHVH#WKLQJV#FDUU\#DQ\#VHQVH#XUJHQF\1##

$V#0HDWEDOO#VD\V#DW#WKH#QHZV#RI#6DXO·V#ZLIH·V#GHSDUWXUH=##´,W#ZDV#VRPHWKLQJ#HDUWK0

VKDWWHULQJ/#QR#GRXEW1##/LNH#ZKR#LV#EHWWHU/#6DO#0LQHR/#RU#5LFN\#1HOVRQµ#+6/ý;<,1##)RU#

0HDWEDOO#DQG#&RPSDQ\#HYHU\WKLQJ#LV#WULYLDO#DQG#QRWKLQJ#´HDUWK0VKDWWHULQJ1µ###

$QG#WKHQ/#VRPHWKLQJ#YHU\#VWUDQJH#KDSSHQV/#VRPHWKLQJ#DV#QHDU#WR#HDUWK0

VKDWWHULQJ#DV#0HDWEDOO#DQG#FRPSDQ\#FDQ#FRPH1##$V#WKH#FKDRV#DQG#QRLVH#LQ#WKH#

DSDUWPHQW#UHDFKHV#´D#VXVWDLQHG/#XQJRGO\#FUHVFHQGRµ#+6/ý<9,/##0HDWEDOO#UHDOL]HV#

WKDW#KH#KDV#D#FKRLFH#WR#PDNH=

7KH#ZD\#KH#ILJXUHG/#WKHUH#ZHUH#RQO\#DERXW#WZR#ZD\V#KH#FRXOG#FRSH=##
+D,#ORFN#KLPVHOI#LQ#WKH#FORVHW#DQG#PD\EH#HYHQWXDOO\#WKH\#ZRXOG#DOO#
JR#DZD\/#RU#+E,#WU\#WR#FDOP#HYHU\ERG\#GRZQ/#RQH#E\#RQH1##+D,#ZDV#
FHUWDLQO\#WKH#PRUH#DWWUDFWLYH#DOWHUQDWLYH1##%XW#WKHQ#KH#VWDUWHG#
WKLQNLQJ#DERXW#WKDW#FORVHW1##,W#ZDV#GDUN#DQG#VWXII\#DQG#KH#ZRXOG#EH#
DORQH#+6/ý<9,1#

&KRLFH#+D,/#WKH#FORVHW/#LV#WKH#FKRLFH#WKDW#&DOOLVWR#KDV#PDGH1##,W#LV#WKH#KRWKRXVH/#D#

GDUN#DQG#VWXII\#SODFH#RI#ORQHOLQHVV1##%XW#0HDWEDOO#LV#QRW#ZDLWLQJ#IRU#WKH#HQG#RI#WKH#

ZRUOG1##+H#GRHV#QRW#UHDOO\#ZDQW#HYHU\ERG\#WR#´JR#DZD\1µ##,QVWHDG#KH#FKRRVHV#WKH#

VHFRQG#DOWHUQDWLYH1##7KLV#UHTXLUHV#D#JUHDW#GHDO#RI#HIIRUW#RQ#KLV#SDUW#EHFDXVH#KH#

FDQQRW#FRQWURO#WKH#SDUW\#DV#D#ZKROH1##7R#GR#WKLV#ZRXOG#EH#WKH#VDPH#DV#GUDJJLQJ#

HYHU\RQH#LQWR#WKH#FORVHW#+KRWKRXVH,#ZLWK#KLP1##,QVWHDG#KH#PXVW#GHDO#ZLWK#HDFK#

SUREOHP#´RQH#E\#RQHµ#LQ#RUGHU#WR#RYHUFRPH#WKH#FRQGLWLRQ#RI#WKH#PRVW#SUREDEOH1##

7KLV#UHTXLUHV#DQ#DFFHSWDQFH#RI#GLIIHUHQFH/#LPDJLQDWLRQ/#WKH#PLUDFXORXV#+WKH#OHDVW#

SUREDEOH,1##,Q#VKRUW/#DOO#WKH#WKLQJV#WKDW#&DOOLVWR#GHVSDLUV#DUH#ORVW1##$QG#VR=

KH#JDYH#ZLQH#WR#WKH#VDLORUV#DQG#VHSDUDWHG#WKH#PRUUDýSOD\HUV>#KH#
LQWURGXFHG#WKH#IDW#JRYHUQPHQW#JLUO#WR#6DQGRU#5RMDV/#ZKR#ZRXOG#
NHHS#KHU#RXW#RI#WURXEOH>#KH#KHOSHG#WKH#JLUO#LQ#WKH#VKRZHU#WR#GU\#RII#
DQG#JHW#LQWR#EHG>#KH#KDG#DQRWKHU#WDON#ZLWK#6DXO>#KH#FDOOHG#D#
UHSDLUPDQ#IRU#WKH#UHIULJHUDWRU/#ZKLFK#VRPHRQH#KDG#GLVFRYHUHG#ZDV#
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RQ#WKH#EOLQN1##7KLV#LV#ZKDW#KH#GLG#XQWLO#QLJKWIDOO/#ZKHQ#PRVW#RI#WKH#
UHYHOHUV#KDG#SDVVHG#RXW#DQG#WKH#SDUW\#WUHPEOHG#RQ#WKH#WKUHVKROG#RI#
LWV#WKLUG#GD\#+6/ý<:,1

0HDWEDOO·V#DFWLRQV#JLYH#WKH#LOOXVLRQ#RI#WRWDOLW\/#RI#D#PDVWHU#SODQ#WR#VDYH#WKH#ZRUOG/#

RI#DQ#DWWHPSW#WR#FUHDWH#D#QHZ#NLQG#RI#FRPPXQLW\1##+RZHYHU#HDFK#LV#DQ#LVRODWHG#

PRPHQW/#GLVFRQWLQXRXV#DQG#GLVFRQQHFWHG1##1R#WZR#VLWXDWLRQV#DUH#SDFLILHG#LQ#WKH#

VDPH#ZD\#QRU#FDQ#WKH\#EH1##,QVWHDG/#HDFK#LQ#WKHLU#RZQ#ZD\#UHPDLQV#D#SDUW#RI#WKH#

FKDRV#RI#WKH#VWUHHW1###7KH\#DUH#VWLOO#OHWKDUJLF#DQG#IRUORUQ#DQG#WKH#SDUW\#VWUXJJOHV/#

´WUHPEOHVµ/#WRZDUG#D#QHZ#GD\#ZLWK#WKH#VDPH#DUELWUDULQHVV#DV#EHIRUH1##%XW#LW#LV#D#

PLUDFOH#DOO#WKH#VDPH1##7KH#WUXH#OHVVRQ#RI#WKH#VWUHHW/#WKHQ/#LV/#DV#0F&OLQWLF#6SKHUH#

VD\V#LQ#9ï/#WR#´/RYH#ZLWK#\RXU#PRXWK#VKXW/#KHOS#ZLWKRXW#EUHDNLQJ#\RXU#DVV#RU#

SXEOLFL]LQJ#LW=##NHHS#FRRO/#EXW#FDUHµ#+9ïýý698,1####7KLV#ODVW#QRWLRQ#LV#RIWHQ#UHSHDWHG#

DQG#MXVW#DV#RIWHQ#FULWLFL]HG#IRU#EHLQJ#D#WULWH#EXPSHU#VWLFNHU#FDWFKSKUDVH1##,QGHHG/#

MXVW#SDJHV#ODWHU#LQ#9ï/#6+528'#WHOOV#%HQQ\#3URIDQH#WR#´.HHS#FRRO1##.HHS#FRRO#EXW#

FDUH1##,W·V#D#ZDWFKZRUG/#3URIDQH/#IRU#\RXU#VLGH#RI#WKH#PRUQLQJµ#+9ï#69<,1##3URIDQH·V#

VLGH#RI#WKH#PRUQLQJ#LV#WKDW#RI#0HDWEDOO#DQG#KLV#IULHQGV/#OLIH#LQ#H[LOH/#OLIH#RQ#WKH#

RXWVLGH#RI#VRFLHW\1##6SKHUH·V#PRWWR#LV#WKH#´ZDWFKZRUG/µ#WKH#UDOO\LQJ#FU\/#WKH#VHFUHW#

SDVVZRUG#IRU#WKRVH#ZKR#OLYH#RXWVLGH#RI#WKH#KRWKRXVH1##%XW#WKH\#DUH#QRW#WU\LQJ#WR#

VDYH#WKH#ZRUOG1##7KH\#DUH#EDVLFDOO\#MXVW#RXW#IRU#´NLFNV1µ##7KHLU#OLYHV#DUH#DFFLGHQWDO#

DQG/#LQ#WKH#JUDQG#VFKHPH/#QRW#YHU\#LPSRUWDQW1##:KLOH#0HDWEDOO#FDQQRW#KRSH#WR#

H[HUW#DEVROXWH#FRQWURO/#WKH#KRWKRXVH#DSSURDFK/#KH#FDQ#FUHDWH#WKH#SRVVLELOLW\/#WKH#

LPSUREDEOH#SRVVLELOLW\/#WKDW#LVRODWHG#SRFNHWV#ZLWKLQ#WKH#ZRUOG#RI#WKH#VWUHHW#PD\#

UHYHUVH#WKHPVHOYHV/#PLJKW#JR#DJDLQVW#WKH#OLQHDULW\#RI#KLVWRU\1##7KDW#WKH#ZKROH#RI#
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WKH#SDUW\#GRHV#LQ#IDFW#UHVSRQG#WR#WKLV#LV#ZKDW#2HGLSD#0DDV#GHVFULEHV#DV#D#

´P\VWHULRXV#FRQVHQVXVµ#+/éäý464,#RU#´DQ#DQDUFKLVW#PLUDFOHµ#+/éäý465,1

%HWZHHQ#WKH#WZR#SROHV#RI#7KH#6WUHHW#+FKDRV,#DQG#7KH#+RWKRXVH#

+DSRFDO\SVH,#0HDWEDOO#ILQGV#LQ#HQWURS\#WKH#H[FOXGHG#PLGGOH#RI#WKH#WURSH/#WKH#

WXUQLQJ#DZD\#IURP#OLWHUDO#PHDQLQJ1###,I#H[FOXGHG#PLGGOHV#DUH/#DV#2HGLSD#VD\V/#

´EDG#VKLWµ#+/éäý4;4,#WKHQ#WKH\#DUH#EDG#LQ#WKH#/XGGLWH#VHQVH1##$V#3\QFKRQ#ZULWHV=

:KHQ#WLPHV#DUH#KDUG/#DQG#ZH#IHHO#DW#WKH#PHUF\#RI#IRUFHV#PDQ\#WLPHV#
PRUH#SRZHUIXO/#GRQ·W#ZH/#LQ#VHHNLQJ#VRPH#HTXDOL]HU/#WXUQ/#LI#RQO\#LQ#
LPDJLQDWLRQ/#LQ#ZLVK#WR#WKH#%DGDVV#00#WKH#GMLQQ/#WKH#JROHP/#WKH#KXON/#
WKH#VXSHUKHUR#00#ZKR#ZLOO#UHVLVW#ZKDW#RWKHUZLVH#ZRXOG#RYHUZKHOP#
XV"#+´/XGGLWHµ,

7KH#/XGGLWH/#E\#KLV#RU#KHU#YHU\#QDWXUH/#VWDQGV#RSSRVHG#WR#VRFLDO#QRUPV/#WKH#

KRWKRXVH/#WKH#PDFKLQH1###0RUHRYHU/#KH#RU#VKH#LV#DOVR#OXGLF/#IRU#WKH#%DGDVV·V#EDGQHVV#

FRPHV#IURP#KLV#RU#KHU#DELOLW\#WR#´ZRUN#PLVFKLHI#RQ#D#ODUJH#VFDOHµ#+´/XGGLWHµ,1##6KH#

LV#WKHUHIRUH#SOD\IXO/#LPDJLQDWLYH/#DW#HDVH#ZLWK#WKH#DEVXUG1##7KLV#LV#ZKDW#2HGLSD#

GLVFRYHUV#LQ#KHU#TXHVW#IRU#WKH#7ULVWHUR/#DQ#LQYLVLEOH#$PHULFD#ILOOHG#ZLWK#´D#KXQGUHG#

DOLHQDWLRQVµ#+/éä#4:<,#WKDW#DFW#DV#VXEYHUVLYHV#DJDLQVW#WKH#PDFKLQH#WKDW#$PHULFD#

KDV#EHFRPH1##6KH#ZRQGHUV/#´KRZ#KDG#LW#HYHU#KDSSHQHG#KHUH/#ZLWK#WKH#FKDQFHV#

RQFH#VR#JRRG#IRU#GLYHUVLW\"µ#+/éäý4;4,1##/LNH#0HDWEDOO/#VKH#WRR#KDV#D#FKRLFH/#RQH#

WKDW#UHDOO\#LV#QRW#D#FKRLFH#DW#DOO=##

)RU#WKHUH#HLWKHU#ZDV#VRPH#7ULVWHUR#EH\RQG#WKH#DSSHDUDQFH#RI#WKH#
OHJDF\#$PHULFD/#RU#WKHUH#ZDV#MXVW#$PHULFD#DQG#LI#WKHUH#ZDV#MXVW#
$PHULFD#WKHQ#LW#VHHPHG#WKH#RQO\#ZD\#VKH#FRXOG#FRQWLQXH/#DQG#
PDQDJH#WR#EH#DW#DOO#UHOHYDQW#WR#LW/#ZDV#DV#DQ#DOLHQ/#XQIXUURZHG/#
DVVXPHG#IXOO#FLUFOH#LQWR#VRPH#SDUDQRLD#+/éäý4;5,1

:KHWKHU#WKH#7ULVWHUR#LV#UHDO#RU#QRW#LV#LUUHOHYDQW#WR#LWV#UROH#DV#D#/XGGLWH#%DGDVV1##

(LWKHU#ZD\/#LW#JLYHV#2HGLSD#WKH#SRZHU#WR#LPDJLQH#VRPHWKLQJ#GLIIHUHQW#IURP#ZKDW#
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VKH#KDV#NQRZQ#WR#EH#WUXH1##%\#PDNLQJ#KHUVHOI#DOLHQ/#E\#HPEUDFLQJ#WKH#

WUDQVJUHVVLYH#UHDVRQLQJ#RI#WKH#/XGGLWH#DQG#WKH#SDUDQRLG/#VKH#EHFRPHV#WKH#

7ULVWHUR/#EHFRPHV#WKH#WKLQJ#IRU#ZKLFK#VKH#KDV#VHDUFKHG#DQG#LQ#VR#GRLQJ#GHVWUR\V#

OLQHDU#KLVWRU\/#WKH#FKDLQ#RI#FDXVH#DQG#HIIHFW/#DQG#HPEUDFHV#WKH#DQDJUDP1##$V#D#

QRYHO/#7KHý&U\LQJýRIý/RWýéäýUHIXVHV#XV#D#SURSHU#HQGLQJ1##7KHUH#LV#QR#DSRFDO\SVH1##

7KH#SDUDFOHWH#QHYHU#FRPHV1##,QVWHDG/#ZH#DUH#JLYHQ#WKH#WLWOH#RI#WKH#ERRN#ZH#KDYH#

EHHQ#UHDGLQJ1##7KH#VDOH#RI#WKH#VWDPSV/#WKH#FU\LQJ#RI#ORW#7</#PD\#UHSUHVHQW#WKH#

VFDWWHULQJ#RI#0UV1#2HGLSD#0DDV/#OLNH#7\URQH#6ORWKURS/#RYHU#WKH#ODQGVFDSH#RI#WKH#

=RQH#ZH#FDOO#$PHULFD1

:KDW#3\QFKRQ#JLYHV#XV#LV#D#ELQDULW\#WKDW#RSHUDWHV#E\#ZD\#RI#WKH#DQDJUDP1##

7KH#SDLUV#DUH#QRW#QHFHVVDULO\#RSSRVLWLRQDO#EXW#DUH#LQVWHDG#VHGXFWLYH#DV#%DXGULOODUG#

ZULWHV=#

D#SXQ#LV#DOZD\V#D#FKDOOHQJH/#DQG#LQ#WKH#WULXPSKDQW#HUD#RI#SURGXFWLRQ#
WKH#PHUH#DOOXVLRQ#WR#VHGXFWLRQ#DOVR#DVVXPHV#WKH#UROH#RI#WKHRUHWLFDO#
FKDOOHQJH1##&KDOOHQJH/#DQG#QRW#GHVLUH/#OLHV#DW#WKH#KHDUW#RI#VHGXFWLRQ#
+(FVWDV\ýRIý&RPPXQLFDWLRQ/#8:,1

+H#FRQWLQXHV=

VHGXFWLRQ#LV#QRW#RSSRVHGýWRýSURGXFWLRQ1##,W#LV#ZKDW#VHGXFHV#SURGXFWLRQ#
00#MXVW#DV#DEVHQFH#LV#QRW#WKDW#ZKLFK#LV#RSSRVHG#WR#SUHVHQFH/#EXW#WKDW#
ZKLFK#VHGXFHV#SUHVHQFH/#DV#HYLO#LV#QRW#WKDW#ZKLFK#LV#RSSRVHG#WR#
JRRG/#EXW#VHGXFHV#JRRG/#DV#WKH#IHPLQLQH#LV#QRW#RSSRVHG#WR#WKH#
PDVFXOLQH#EXW#VHGXFHV#WKH#PDVFXOLQH1##2QH#FRXOG#FRQFHLYH#RI#D#
WKHRU\#GHDOLQJ#ZLWK#VLJQV/#WHUPV/#YDOXHV#RQ#WKH#EDVLV#RI#WKHLU#
VHGXFWLYH#DWWUDFWLRQ/#DQG#QRW#LQ#WHUPV#RI#WKHLU#FRQWUDVW#RU#FDOFXODWHG#
RSSRVLWLRQ1##7KLV#WKHRU\#ZRXOG#GHILQLWLYHO\#VKDWWHU#WKH#VSHFXODULW\#RI#
WKH#VLJQ>#D#WKHRU\#ZKHUH#HYHU\WKLQJ#ZRXOG#EH#SOD\HG#RXW#QRW#LQ#
WHUPV#RI#GLVWLQFWLRQ#RU#HTXLYDOHQFH#EXW#LQ#WHUPV#RI#D#GXHO#DQG#
UHYHUVLELOLW\#+(FVWDV\ýRIý&RPPXQLFDWLRQ/#8;,1

,Q#WKLV#ZD\/#WKH#ELQDULHV#ZH#GLVFRYHU#LQ#´(QWURS\µ/#WKH#+RWKRXVH#)#WKH#6WUHHW/#

&RQWURO#)#$QDUFK\/#,QVLGH#)#2XWVLGH/#7KH#9LUJLQ#)#7KH#'\QDPR#DQG#VR#RQ#DUH#
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QRW#RSSRVHG#WR#RQH#DQRWKHU#EXW#DUH#LQVWHDG#VHGXFWLYH1##6HGXFWLRQ#DFWV#DV#D#

FKDOOHQJH#WR#DQG#D#UHYHUVDO#RI#WKH#OLQHDU#DQG#DSRFDO\SWLF#ZRUOG#WKDW#ZH#DUH#WROG#LV#

UHDO#DQG#QRUPDO1##,Q#WKH#WURSH/#LQ#WKH#JOLEQHVV#RI#D#SKUDVH#OLNH#´.HHS#&RRO/#%XW#

&DUHµ/#3\QFKRQ#GRHV#QRW#ZLVK#WR#RSSRVH#WKH#ZRUOG#RI#WKH#PDFKLQH/#EXW#LQVWHDG#

VHGXFH#LW#WKURXJK#KLV#ILFWLRQ1

/LNH#KLV#FKDUDFWHU/#0HDWEDOO#0XOOLJDQ/#3\QFKRQ#LV#VHQVLWLYH#WR#WKH#

IRUORUQHVV#DQG#OHWKDUJ\#RI#WKRVH#ZKR#OLYH#LQ#WKH#ZRUOG#RI#WKH#VWUHHW1##7KH\#DUH#WKH#

3UHWHULWH#PDVVHV#ZKR#OLYH#RXWVLGH#WKH#KRWKRXVHV#RI#WKH#(OHFW/#DOZD\V#H[FOXGHG/#

SDVVHG#RYHU1##+H#UHVSRQGV#WR#WKLV#SRVWPRGHUQ#PDODLVH#LQ#KLV#HVVD\#RQ#WKH#VSLULWXDO#

DQG#VHFXODU#VLQ#RI#6ORWK1##$V#3\QFKRQ#QRWHV/#WKH#VLQ#RI#6ORWK/#RU#OD]LQHVV/#ZDV#

RULJLQDOO\#FRLQHG#E\#$TXLQDV#DV#´$FHGLDµ/#RU#VRUURZ1##6ORWK#ZDV#D#PRUWDO#RU#

GHDGO\#VLQ#EHFDXVH#LW#UHSUHVHQWHG#´GHILDQW#VRUURZ#LQ#WKH#IDFH#RI#*RG·V#JRRG#

LQWHQWLRQVµ#+´1HDUHU/#0\#&RXFK/#7R#7KHHµ,1##:KDW#3\QFKRQ#ILQGV#LQWHUHVWLQJ#

DERXW#6ORWK#LV#LWV#GHYHORSPHQW#LQ#WKH#SRSXODU#LPDJLQDWLRQ#IURP#D#VLQ#DJDLQVW#*RG#

LQWR#D#VLQ#DJDLQVW#&DSLWDOLVP/#FRH[WHQVLYH#ZLWK#WKH#ULVH#RI#FDSLWDOLVP#DQG#WKH#

GHYHORSPHQW#RI#WHFKQRORJ\1##:LWK#WKH#DGYHQW#RI#WKH#VR0FDOOHG#,QGXVWULDO#

5HYROXWLRQ/#KH#ZULWHV=

6SLUWXDO#PDWWHUV#ZHUH#QRW#TXLWH#DV#LPPHGLDWH#DV#PDWHULDO#RQHV/#OLNH#
SURGXFWLYLW\$##6ORWK#ZDV#QR#ORQJHU#VR#PXFK#D#6LQ#DJDLQVW#*RG#RU#
VSLULWXDO#JRRG#DV#DJDLQVW#D#SDUWLFXODU#VRUW#RI#WLPH/#XQLIRUP/#RQH0ZD\/#
LQ#JHQHUDO#QRW#UHYHUVLEOH#00#WKDW#LV/#DJDLQVW#FORFN#WLPH/#ZKLFK#JRW#
HYHU\ERG\#HDUO\#WR#EHG#DQG#HDUO\#WR#ULVH#+´1HDUHU/#0\#&RXFK/#7R#
7KHHµ,1

,Q#WKH#DJH#RI#WHFKQRORJ\/#6ORWK#EHFRPHV#WKH#VLQ#RI#LPDJLQDWLRQ/#RI#UHYHUVLELOLW\#

UDWKHU#WKDQ#OLQHDULW\1##7KRVH#ZKR#FRPPLW#WKH#VLQ#RI#6ORWK#DUH#´3HUVLVWLQJ#LQ#

/XGGLWH#VRUURZ/#GHVSLWH#WHFKQRORJ\·V#JRRG#LQWHQWLRQV1µ##6ORWK#UHVLGHV#LQ#WKH#ZRUOG#
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RI#WKH#6WUHHW/#LW#LV#´RXU#EDFNJURXQG#UDGLDWLRQ/#RXU#HDV\0OLVWHQLQJ#VWDWLRQ#00#LW#LV#

HYHU\ZKHUH/#DQG#QR#ORQJHU#QRWLFHGµ#+´1HDUHU/#0\#&RXFK/#7R#7KHHµ,1##)RU#

3\QFKRQ/#WKH#UDGLFDO#SRVLWLRQ#RI#VORWK#LV#UDUHO\#WDNHQ#DQG#LQVWHDG#LW#KDV#EHHQ#

FRRSWHG#E\#SRVWPRGHUQ#FRQVXPHU#VRFLHW\#DV#D#ZD\#RI#JHWWLQJ#́ GHVSDLU#ERXJKW#DW#D#

GLVFRXQW#SULFH/#D#GHOLEHUDWH#WXUQLQJ#DJDLQVW#IDLWK#EHFDXVH#RI#WKH#LQFRQYHQLHQFH#

IDLWK#SUHVHQWV#WR#WKH#SXUVXLW#RI#TXRWLGLDQ#OXVWV/#DQJHUV#DQG#WKH#UHVWµ#+´1HDUHU/#0\#

&RXFK/#7R#7KHHµ,1##3RVWPRGHUQ#GHVSDLU#JRHV#VR#IDU#DV#WR#UHMHFW#6ORWK#LWVHOI#EHFDXVH#

FRQFHSWV#OLNH#´LPDJLQDWLRQµ#DQG#´UHYHUVLELOLW\µ#LQFRQYHQLHQFH#RXU#PRUH#

VXSHUILFLDO#GHVLUH#IRU#WRWDO#DSDWK\1##6ORWK#DV#/XGGLWH#VRUURZ#LV#EDG#VKLW/#DQ#

H[FOXGHG#PLGGOH1

,Q#WKH#KLVWRU\#RI#6ORWK/#3\QFKRQ#ILQGV#WKDW#0HOYLOOH·V#VKRUW#VWRU\#´%DUWOHE\#

WKH#6FULYHQHUµ/#ZULWWHQ#LQ#4;86/#´LV#WKH#ILUVW#JUHDW#HSLF#RI#PRGHUQ#6ORWK1µ##)RU#PRVW#

UHDGHUV/#WKH#FKDUDFWHU#RI#%DUWOHE\#LV#DQ#DOWHUQDWHO\#DQQR\LQJ#DQG#IDVFLQDWLQJ#

HQLJPD1##3\QFKRQ/#PRUHRYHU/#UHDGV#KLP#DV#D#/XGGLWH#%DGDVV=

5LJKW#LQ#WKH#KHDUW#RI#UREEHUEDURQ#FDSLWDOLVP/#WKH#WLWOH#FKDUDFWHU#
GHYHORSV#ZKDW#SURYHV#WR#EH#WHUPLQDO#DFHGLD1##,W#LV#OLNH#RQH#RI#WKRVH#
ZHVWHUQ#WDOHV#ZKHUH#WKH#GHVSHUDGR#NHHSV#PDNLQJ#FKRLFHV#WKDW#RQO\#
KHUG#KLP#FORVHU#WR#WKH#RQH#GLVDJUHHDEOH#ILQDOH1##%DUWOHE\#MXVW#VLWV#
WKHUH#LQ#DQ#RIILFH#RQ#:DOO#6WUHHW#UHSHDWLQJ#´,#ZRXOG#SUHIHU#QRW#WR1µ##
:KLOH#KLV#RSWLRQV#JR#UDSLGO\#QDUURZLQJ/#KLV#HPSOR\HU/#D#PDQ#RI#
DIIDLUV#DQG#VXEVWDQFH/#LV#DFWXDOO\#EURXJKW#WR#TXHVWLRQ#WKH#
DVVXPSWLRQV#RI#KLV#RZQ#OLIH#E\#WKLV#PLVHUDEOH#VFULYHQHU#00#WKLV#ZULWHU$#
00#ZKR/#WKRXJK#DPRQJ#WKH#ORZHVW#RI#WKH#ORZ#LQ#WKH#ELOJHV#RI#
FDSLWDOLVP/#QHYHUWKHOHVV#UHIXVHV#WR#JR#RQ#LQWHUDFWLQJ#DQ\PRUH#ZLWK#
WKH#GDLO\#RUGHU/#WKXV#EULQJLQJ#XS#WKH#LQWHUHVWLQJ#TXHVWLRQ=##ZKR#LV#
PRUH#JXLOW\#RI#6ORWK/#D#SHUVRQ#ZKR#FROODERUDWHV#ZLWK#WKH#URRW#RI#DOO#
HYLO/#DFFHSWLQJ#WKLQJV0DV0WKH\0DUH#LQ#UHWXUQ#IRU#D#SD\FKHFN#DQG#D#
KDVVOH0IUHH#OLIH/#RU#RQH#ZKR#GRHV#QRWKLQJ/#ILQDOO\/#EXW#SHUVLVW#LQ#
VRUURZ"#+´1HDUHU/#0\#&RXFK/#7R#7KHHµ,
59



%DUWOHE\·V#GRRPHG#HQG#FRPHV#DERXW#EHFDXVH#RI#KLV#LQDELOLW\#WR#ILQG#DQ#DOWHUQDWLYH#

WR#WKH#ZRUOG#KH#LV#LQ1##+H#LV#QRW#D#´ZULWHUµ/#DIWHU#DOO/#EXW#D#FRS\LVW/#ZKR#ODERUV#LQ#WKH#

XVHOHVV#UHSHWLWLRQ/#WKH#UHGXQGDQF\#RI#GHDG#ODQJXDJH1##7KHUH#LV#QR#SRVVLELOLW\#IRU#

LPDJLQDWLRQ#RU#PLUDFOH#EHFDXVH#KH#ZRUNV#RQ#:DOO#6WUHHW/#D#6WUHHW#WKDW#LV#UHDOO\#D#

+RWKRXVH/#HQFORVHG#DQG#FRQWUROOHG1##%DUWOHE\·V#ZRUOG#LV#WKDW#RI#D#SULVRQ/#ZKHUH#KH#

OLYHV#XQGHU#FRQVWDQW#VXUYHLOODQFH/#SHUVLVWHQW#FRHUFLRQ1##,I/#DV#)RXFDXOW#ZULWHV/#

´'LVFLSOLQH#¶PDNHV·#LQGLYLGXDOVµ#WKHQ#%DUWOHE\#UHIXVHV#LQGLYLGXDOLW\/#UHMHFWV#KLV#

RZQ#KXPDQLW\#+)RXFDXOW/#4:3,1#+LV#FRQVWDQW#UHIUDLQ#RI#´,#ZRXOG#SUHIHU#QRW#WRµ#LV#

DQ#DWWHPSW#WR#HVFDSH#WKH#´QRUPDOL]LQJ#JD]Hµ#RI#VXUYHLOODQFH#WHFKQRORJLHV#DQG#

GLVFLSOLQDU\#SUDFWLFHV#WKDW#´PDNH#LW#SRVVLEOH#WR#TXDOLI\/#WR#FODVVLI\/#DQG#WR#SXQLVKµ#

+)RXFDXOW/#4;8,1##+H#VKDUHV#WKH#SDUDQRLD#RI#2HGLSD#0DDV#DQG#VLPLODUO\#ZLOOV#

KLPVHOI#LQWR#DQ#DOLHQ#UROH1##7KLV#LV#ZKDW#PDNHV#KLP#UHOHYDQW#WR#WKH#OLIH#RI#0HOYLOOH·V#

QDUUDWRU1##%XW#PRUH#WKDQ#WKH#W\UDQQLFDO#VDPHQHVV#RI#KLV#MRE#DV#D#VFULYHQHU/#PRUH#

WKDQ#WKH#SDUDQRLD#RI#KDYLQJ#HYHU\RQH#WHOO#KLP#ZKDW#KH#RXJKW#WR#SUHIHU#WR#GR/#ZKDW#

PRVW#DIIHFWV#%DUWOHE\/#DQG#LQ#WKH#HQG/#KRUULILHV#%DUWOHE\·V#HPSOR\HU/#LV#ZDVWH/#WKH#

FXOWXUH#RI#GHDWK#ZKLFK#LV#WUXO\#SRVWPRGHUQLW\·V#EDFNJURXQG#UDGLDWLRQ1##$W#WKH#

FRQFOXVLRQ#RI#WKH#VWRU\#WKH#QDUUDWRU#UHYHDOV=

%DUWOHE\#KDG#EHHQ#D#VXERUGLQDWH#FOHUN#LQ#WKH#'HDG#/HWWHU#2IILFH#DW#
:DVKLQJWRQ/#IURP#ZKLFK#KH#KDG#EHHQ#VXGGHQO\#UHPRYHG#E\#D#
FKDQJH#LQ#DGPLQLVWUDWLRQ1##:KHQ#,#WKLQN#RYHU#WKLV#UXPRU/#KDUGO\#FDQ#
,#H[SUHVV#WKH#HPRWLRQV#ZKLFK#VHL]H#PH1##'HDG#OHWWHUV$##GRHV#LW#QRW#
VRXQG#OLNH#GHDG#PHQ"##&RQFHLYH#D#PDQ#E\#QDWXUH#DQG#PLVIRUWXQH#
SURQH#WR#D#SDOOLG#KRSHOHVVQHVV/#FDQ#DQ\#EXVLQHVV#VHHP#PRUH#ILWWHG#WR#
KHLJKWHQ#LW#WKDQ#WKDW#RI#FRQWLQXDOO\#KDQGOLQJ#WKHVH#GHDG#OHWWHUV/#DQG#
DVVRUWLQJ#WKHP#IRU#WKH#IODPHV"##)RU#E\#WKH#FDUW0ORDG#WKH\#DUH#
DQQXDOO\#EXUQHG1##6RPHWLPHV#IURP#RXW#WKH#IROGHG#SDSHU#WKH#SDOH#
FOHUN#WDNHV#D#ULQJ#00#WKH#ILQJHU#LW#ZDV#PHDQW#IRU/#SHUKDSV#PRXOGHUV#LQ#
WKH#JUDYH>#D#EDQN0QRWH#VHQW#LQ#VZLIWHVW#FKDULW\#00#KH#ZKRP#LW#ZRXOG#
UHOLHYH/#QRU#HDWV#QRU#KXQJHUV#DQ\PRUH>#SDUGRQ#IRU#WKRVH#ZKR#GLHG#
5:



GHVSDLULQJ>#KRSH#IRU#WKRVH#ZKR#GLHG#XQKRSLQJ>#JRRG#WLGLQJV#IRU#
WKRVH#ZKR#GLHG#VWLIOHG#E\#XQUHOLHYHG#FDODPLWLHV1##2Q#HUUDQGV#RI#OLIH/#
WKHVH#OHWWHUV#VSHHG#WR#GHDWK#+0HOYLOOH/#;7<,1

7KH#GHDG#OHWWHU#RIILFH#LV#OLNH#D#ZDVWH#GXPS#RU#PRUJXH1##)RU#%DUWOHE\/#HDFK#OHWWHU/#

HDFK#REMHFW#00#WKH#ULQJ/#WKH#EDQNQRWH#00#LV#D#FRUSVH/#WKH#UHVLGXH/#WKH#ILQDO#UHPDLQV#RI#

WKRVH#ZKR#VHQW#WKHP1##:KDW#%DUWOHE\#GLVFRYHUV#LQ#WKH#GHDG#OHWWHU#RIILFH#LV#WKH#

LPSRVVLELOLW\#RI#FRPPXQLFDWLRQ/#WKH#WUXWK#WKDW#QR#PHDQLQJ#FDQ#EH#WUDQVPLWWHG#

IURP#VHQGHU#WR#LQWHQGHG#UHFHLYHU1##$V#'HUULGD#ZULWHV=

DOO#WKH#SUHFDXWLRQV#LQ#WKH#ZRUOG#DUH#WDNHQ#LQ#YDLQ/#\RX#FDQ#UHJLVWHU#
\RXU#HQYRLV#ZLWK#D#UHWXUQ#UHFHLSW/#FU\SW#WKHP/#VHDO#WKHP/#PXOWLSO\#
FRYHULQJV#DQG#HQYHORSHV/#DW#WKH#OLPLW#QRW#HYHQ#VHQG#\RXU#OHWWHU/#VWLOO/#
LQ#DGYDQFH#LW#LV#LQWHUFHSWHG#+'HUULGD/#7<3,1

7KH#WUXWK#RI#WH[WXDOLW\#LV#LWV#DEVROXWH#DUELWUDULQHVV1##0HDQLQJ#LV#DOZD\V#VFDWWHUHG#WR#

WKH#IRXU#ZLQGV#´LQ#DGYDQFH1µ##7KH#WUXWK#RI#DQDJUDPPDWLF#KLVWRU\#LV#WKDW#ZH#KDYH#

DOZD\V#OLYHG#LQ#LW#DQG#IDLOHG#WR#UHFRJQL]H#LW#SUHFLVHO\#EHFDXVH#LW#LV#DOUHDG\#RXWVLGH/#

DOLHQ#WR#WKH#KRWKRXVH#RI#VRFLHW\/#GLVDVVHPEOHG/#GLVPHPEHUHG#DQG#GLVFRQQHFWHG1##

-XVW#DV#2HGLSD#OHDUQV#RI#WKH#RWKHU#$PHULFD#WKURXJK#WKH#:1$16171(1#PDLO#V\VWHP/#VR#

%DUWOHE\#FRPHV#WR#XQGHUVWDQG#KLV#RZQ#KLVWRU\#LQ#WKH#KLVWRU\#RI#3UHWHULWH#

+PLV,FRPPXQLFDWLRQV1##/LYLQJ#DV#KH#GRHV#´LQ#WKH#ELOJHV#RI#FDSLWDOLVPµ#+DV#3\QFKRQ#

SXWV#LW,/#%DUWOHE\#KLPVHOI#LV#WKH#UHVLGXH/#WKH#ZDVWH#PDWHULDO/#RI#WKRVH#OLNH#KLV#

HPSOR\HU#ZKR#H[HUFLVH#SRZHU#DQG#FRQWURO1##/LNH#WKRVH#OHWWHUV/#KH#LV#DOUHDG\#

LQWHUFHSWHG/#DOUHDG\#GHVWLQHG#IRU#WKH#ILUH#ZKHQ#WKH\#QR#ORQJHU#KDYH#QHHG#RI#KLP1##

/LIH#LV#DUELWUDU\#DQG#HDVLO\#ORVW#LQ#WKH#V\VWHP1

7KHUH#LV#D#VLPLODU#SDVVDJH#LQ#*UDYLW\ªVý5DLQERZ#ZKLFK#H[SUHVVHV#WKH#

FXOPLQDWLRQ#RI#3\QFKRQ·V#WKHRUHWLFDO#XQGHUVWDQGLQJ#RI#6ORWK#DQG#+RU,#(QWURS\1##
5;



7KH#UHVW#RI#XV/#QRW#FKRVHQ#IRU#HQOLJKWHQPHQW/#OHIW#RQ#WKH#RXWVLGH#RI#
(DUWK/#DW#WKH#PHUF\#RI#D#*UDYLW\#ZH#KDYH#RQO\#EHJXQ#WR#OHDUQ#KRZ#WR#
GHWHFW#DQG#PHDVXUH/#PXVW#JR#RQ#EOXQGHULQJ#LQVLGH#RXU#IURQW0EUDLQ#
IDLWK#LQ#.XWH#.RUUHVSRQGHQFHV/#KRSLQJ#WKDW#IRU#HDFK#SVL0V\QWKHWLF#
WDNHQ#IURP#(DUWK·V#VRXO#WKHUH#LV#D#PROHFXOH/#VHFXODU/#PRUH#RU#OHVV#
RUGLQDU\#DQG#QDPHG/#RYHU#KHUH#00#NLFNLQJ#HQGOHVVO\#DPRQJ#WKH#
SODVWLF#WULYLD/#ILQGLQJ#LQ#HDFK#'HHSHU#6LJQLILFDQFH#DQG#WU\LQJ#WR#
VWULQJ#WKHP#DOO#WRJHWKHU#OLNH#WHUPV#RI#D#SRZHU#VHULHV#KRSLQJ#WR#]HUR#
LQ#RQ#WKH#WUHPHQGRXV#DQG#VHFUHW#)XQFWLRQ#ZKRVH#QDPH/#OLNH#WKH#
SHUPXWHG#QDPHV#RI#*RG/#FDQQRW#EH#VSRNHQ#111#SODVWLF#VD[RSKRQH#
UHHG#VRXQGVýRIýXQQDWXUDOýWLPEUH/#VKDPSRR#ERWWOHýHJRðLPDJH/#&UDFNHU#
-DFN#SUL]H#RQHðVKRWýDPXVHPHQW/#KRPH#DSSOLDQFH#FDVLQJ#IDLULQJýIRUý
ZLQGVýRIýFRJQLWLRQ/#EDE\#ERWWOHV#WUDQTXLOL]DWLRQ/#PHDW#SDFNDJHV#GLVJXLVHý
RIýVODXJKWHU/#GU\0FOHDQLQJ#EDJV#LQIDQWýVWUDQJXODWLRQ/#JDUGHQ#KRVHV#
IHHGLQJýHQGOHVVO\ýWKHýGHVHUWý111#EXW#WR#EULQJ#WKHP#WRJHWKHU/#LQ#WKHLU#VOLFN#
SHUVLVWHQFH#DQG#RXU#SUHWHULWLRQ#111#WR#PDNH#VHQVH#RXW#RI/#WR#ILQG#WKH#
PHDQHVW#VKDUS#VOLYHU#RI#WUXWK#LQ#VR#PXFK#UHSOLFDWLRQ/#VR#PXFK#ZDVWH#
111#+*5ý8<3/#3\QFKRQ·V#HOOLSVHV,1

7KH#ZRUOG/#IRU#WKRVH#ZKR#XQGHUVWDQG#VORWK#DQG#HQWURS\/#ZKR#DEDQGRQ#WKH#

OLQHDULW\#RI#KLVWRU\#LQ#IDYRU#RI#WKH#DQDJUDP/#LV#WUDQVIRUPHG#LQWR#D#WUDVK#KHDS/#

XQUHDO/#XQZDQWHG1##,Q#´RXU#SUHWHULWLRQµ/#IRU#WKRVH#RI#XV#´OHIW#RQ#WKH#RXWVLGH#RI#

(DUWKµ/#WKHVH#GLVFDUGHG#REMHFWV#DUH#VR#PDQ\#GHDG#OHWWHUV#WR#EH#UHDG1##7KLV#LV#WKH#

WUXH#PHDQLQJ#RI#SDUDQRLD1##:KHQ#IDFHG#ZLWK#UHSOLFDWLRQ#DQG#ZDVWH#FDQ#ZH#VWLOO#

ILQG#´WKH#PHDQHVW#VKDUS#VOLYHU#RI#WUXWKµ"##2U#LV#WKH#PHVVDJH#DOZD\V#DOUHDG\#

LQWHUFHSWHG"##:KDW#3\QFKRQ#WHOOV#XV#LV#WKDW#WKLV#LV#SUHFLVHO\#ZKDW#7KH\#KDYH#EHHQ#

GRLQJ#DOO#DORQJ1##2XU#FRQVHQVXV#UHDOLW\#LV#EDVHG#XSRQ#WKH#UHFXSHUDWLRQ#DQG#

UHF\FOLQJ#RI#ZDVWH#PDWHULDO1##,W#LV#QRW#ZH#ZKR#KDYH#DEDQGRQHG#VRFLHW\#EXW#WKH\#

ZKR#KDYH#GHQLHG#WKH#DQDJUDP/#WKH#HQWURSLF/#WKH#VORWKIXO1##7KH#(OHFW#DUH#WKH#ZDVWH#

PDWHULDO#RI#WKH#3UHWHULWH/#WKH#+RWKRXVH/#WKH#UHVLGXH#RI#WKH#6WUHHW1##:H#DUH#HQGOHVVO\#

UHYHUVLEOH#LQ#D#ZRUOG#ZH#NQRZ#LV#ILFWLRQ1##,Q#WKH#HQG/#ZH#DZDNHQ#WR#D#GUHDP#WKDW#LV#

QRW#RXU#RZQ1
5<



&+$37(5#7:2
7+(#:+2/(#6,&.#&5(:

)RU#DQ\#UHDGHU#RI#3\QFKRQ·V#WH[WV#WKHUH#OLHV#WKH#QRW#VR#KLGGHQ#GDQJHU#RI#

UHPDLQLQJ#LQ#WKH#GUHDP#WRR#ORQJ1##,W#LV#IDU#WRR#HDV\#WR#EHFRPH#VLGHWUDFNHG/#

VHGXFHG/#DQG#GXSHG/#FDXJKW#XS#LQ#WKH#PDG#SDUDQRLD#DQG#PLQGOHVV#SOHDVXUH#RI#RXU#

RZQ#DELOLW\#WR#XQHDUWK#DQG#UHDVVHPEOH#PHDQLQJ#IURP#WKH#DVK#KHDS1##7R#EHOLHYH#LQ#

DQ\WKLQJ#WRR#VWURQJO\#+RU#QRW#DW#DOO,#LV#WR#IDOO#LQWR#WKH#WUDS#RI#WKH#GUHDP1##:H#DOORZ#

RXUVHOYHV#WR#EH#FDXJKW#XS#LQ#3\QFKRQ·V#´HQGOHVV#PLQGJDPLQJµ#DQG/#GRLQJ#VR/#

EHFRPH#WDUJHWV#IRU#WKH#GHULVLYH#ODXJKWHU#RI#WKRVH#ZKR#NQRZ=##´%R\/#GLG#ZH#SXW#KLP#

RQ#WKH#'UHDP/µ#DV#7KH\#OLNH#WR#VD\#+*5ý9<:,1##$V#ZKHQ#7FKLWFKHULQH#H[SHULPHQWV#

ZLWK#/DV]OR#-DPI·V#KDOOXFLQDWRU\#GUXJ/#2QHLULQH#+GHULYHG#IURP#WKH#*UHHN#RQHLURV/#

GUHDP,/#ZH#EHFRPH#VXVFHSWLEOH#WR#´PDQWLF#DUFKHW\SHVµ#ZKLFK#KDXQW#RXU#UHDGLQJV#

+*5ý:35,1##7KHVH#KDXQWLQJV/#WKH#WH[W#WHOOV#XV/#´VKRZ#D#GHILQLWH#QDUUDWLYH#FRQWLQXLW\/#

DV#FOHDUO\#DV/#VD\/#WKH#DYHUDJH#5HDGHUªVý'LJHVWýDUWLFOH/µ##ZKLFK#DUH#VR#RUGLQDU\/#VR#

PXQGDQH/#WKDW#WKH\#DUH#RQO\#UHFRJQL]HG#DV#KDOOXFLQDWLRQV#E\#ZD\#RI#WKH#´UDGLFDO#

WKRXJK#SODXVLEOH#YLRODWLRQ#RI#UHDOLW\µ#+*5#:36,1##%XW#ZKDW#DUH#ZH#WR#GR#ZKHQ#WKHUH#

LV#QR#UHDOLW\#WR#YLRODWH"##:KHQ#IDFHG#E\#KLV#RZQ#2QHLULQH#KDXQWLQJ/#7FKLWFKHULQH#

WHVWV#KLV#VHQVH#RI#UHDOLW\#RQO\#WR#ILQG#WKDW#´7KHUHýLVýQRýYLRODWLRQµ#+*5ý:37,1##7KH#GUXJ#

ZKLFK#SURGXFHG#WKH#KDOOXFLQDWLRQ/#WKH#XQUHDO/#KDV#LQ#WXUQ#VHGXFHG#UHDOLW\#

+ZKDWHYHU#WKDW#LV#RU#ZDV,/#UHYHUVHG#WKH#HQWLUH#GLFKRWRP\#UHQGHULQJ#WKH#GLVWLQFWLRQ#
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PHDQLQJOHVV1##7KH#DVVXPHG#ERXQGDU\#EHWZHHQ#WKH#UDGLFDO#DQG#WKH#FRQVHUYDWLYH/#

WKH#SODXVLEOH#DQG#WKH#LPSODXVLEOH/#WKH#YLRODWHG#DQG#LQYLRODWH/#WKH#UHDO#DQG#WKH#

GUHDPW#GLVDSSHDUV#ZKLOH#DW#WKH#VDPH#WLPH#HDFK#WHUP#HFKRHV#DQG#DPSOLILHV#WKH#

RWKHU#LQ#VLPXODWHG#IRUP1##7KH#ZDU\#UHDGHU/#IHDUIXO#RI#EHLQJ#OXOOHG#RU#VXFNHUHG#LQWR#

EHOLHYLQJ#LQ#RQH#VLGH#RYHU#WKH#RWKHU#ILQGV#KHUVHOI#VXIIHULQJ#IURP#WKH#YHUWLJR#RI#

DFFHOHUDWLRQ#DQG#UHYHUVLELOLW\#HPERGLHG#LQ#3\QFKRQ·V#K\SHUNLQHWLF#VKLIWV1##:KDW#

UHPDLQV#LV#QHLWKHU#LQFRKHUHQW#QRU#D#FHOHEUDWLRQ#RI#XQFHUWDLQW\#EXW#LQVWHDG#D#YLUWXDO#

VSDFH#ZLWKLQ#ZKLFK#PHDQLQJ#LV#LQVHSDUDEOH#IURP#WKH#GHVLUH#WR#PDNH#PHDQLQJ/#

WUXWK#IURP#WKH#ZLOO#WR#WUXWK1##$V#1LHW]VFKH#ZULWHV/#´2XU#ZLOO#UHTXLUHV#DQ#DLP>##LW#

ZRXOG#VRRQHU#KDYH#WKH#YRLG#IRU#LWV#SXUSRVH#WKDQ#EH#YRLG#RI#SXUSRVHµ#+*HQHDORJ\ýRIý

0RUDOV/#564,1##6LPLODUO\/#6ORWKURS/#DV#KH#ZDQGHUV#WKH#=RQH/#WKLQNV#WR#KLPVHOI/#

´(LWKHU#WKH\#KDYH#SXW#KLP#KHUH#IRU#D#UHDVRQ/#RU#KH·V#MXVW#KHUH1##+H#LVQ·W#VXUH#WKDW#KH#

ZRXOGQ·W/#DFWXDOO\/#UDWKHU#KDYH#WKDW#UHDVRQµ#+*5ý767,1

,W#LV#EHFDXVH#RI#WKLV#IHDU#RI#WKH#DEVHQFH#RI#D#SXUSRVH/#RI#D#UHDVRQ/#WKDW#

3\QFKRQ#FULWLFLVP#KDV#DOZD\V/#SHUKDSV#QHFHVVDULO\/#EHHQ#D#OLWWOH#SDUDQRLG1##$V#

*HRUJH#/HYLQH#DQG#'DYLG#/HYHUHQ]#ZULWH#LQ#WKHLU#LQWURGXFWLRQ#WR#0LQGIXOý

3OHDVXUHV/#´WKH#HVVD\V#SXEOLVKHG#KHUH#FRQWUDGLFW#HDFK#RWKHU#VR#RIWHQ#WKDW#WKH\#VHHP#

WR#EH#LQ#UDWKHU#WKDQ#DERXW#7KRPDV#3\QFKRQ·V#QRYHOVµ#+/HYLQH#)#/HYHUHQ]/#6,1##

5HDGLQJV#RI#3\QFKRQ·V#WH[WV#DUH#DV#QXPHURXV#DQG#YDULHG#DV#WKH#UHDGHUV#WKDW#

SURGXFH#DQG#DWWHPSW#WR#MXVWLI\#WKHP1##,QGHHG/#WKH#VWDWH#RI#3\QFKRQ#FULWLFLVP#LQ#WKH#

\HDUV#DIWHU#WKH#SXEOLFDWLRQ#RI#*UDYLW\ªVý5DLQERZ#DQG#XS#WR#WKH#ILUVW#3\QFKRQ#

UHQDLVVDQFH/#4<<3·V#9LQHODQG/#VHHPV#WR#PLUURU#WKH#SDUDQRLD#LQGXFHG#E\#2QHLULQH=##

´QRWKLQJ#OHVV#WKDQ#WKH#RQVHW/#WKH#OHDGLQJ#HGJH/#RI#WKH#GLVFRYHU\#WKDW#HYHU\WKLQJýLVý
64



FRQQHFWHG/#HYHU\WKLQJ#LQ#WKH#&UHDWLRQµ#+*5ý:36,1##/LNH#+HUEHUW#6WHQFLO#RU#2HGLSD#

0DDV/#3\QFKRQ#FULWLFV#KDYH#VRXJKW#WR#GLVFRYHU#RUGHU#LQ#WKH#HQLJPDWLF#FKDRV#RI#WKH#

QRYHOV1##,Q#WKH#QLQHWLHV/#KRZHYHU/#FULWLFV#KDYH#EHFRPH#PRUH#VHOI0FRQVFLRXVO\#DZDUH#

RI#WKHLU#RZQ#UROH#+DQG#FRPSOLFLW\,#LQ#WKH#IRUPDWLRQ#RI#D#VR0FDOOHG#,*#3\QFKRQ/#D#

VHOI0LQWHUHVWHG#JHQLXV0LQGXVWU\#ZKLFK#KDV#PRUH#WR#GR#ZLWK#DFDGHPLF#FXOWXUH#WKDQ#

3\QFKRQ·V#WH[WV1##0RUHRYHU/#VHYHUDO#FULWLFV#KDYH#EHJXQ#WR#LGHQWLI\#D#GLVWLQFW#ODFN#RI#

VHULRXV#SRVWPRGHUQ#DQG#SRVWVWUXFWXUDO#FULWLFLVP#ZLWKLQ#WKH#LQGXVWU\1##$V#0F+RXO#

DQG#:LOOV#SXW#LW=##´ZKDW#VXUSULVHV#XV#LV#WKDW#VXFK#D#WKHRUHWLFDOO\#¶DGYDQFHG·#ILJXUH#

DV#3\QFKRQ#VKRXOG#EH#WUHDWHG/#E\#DQG#ODUJH/#LQ#VXFK#D#WKHRUHWLFDOO\#UHWDUGHG#

IDVKLRQµ#+0F+RXO#)#:LOOV/#46,1##)RU#WKHVH#FULWLFV#WKH#TXHVW#IRU#PHDQLQJ/#IRU#WKH#ZLOO#

WR#WUXWK/#WKDW#ZH#ILQG#ERWK#LQVLGH#DQG#RXWVLGH#3\QFKRQ·V#WH[WV#LV#QRW#WKH#JRDO#EXW#

WKH#QHZ#VXEMHFW#RI#RXU#LQYHVWLJDWLRQV1##$V#/\RWDUG#ZULWHV=

$#SRVWPRGHUQ#DUWLVW#RU#ZULWHU#LV#LQ#WKH#SRVLWLRQ#RI#D#SKLORVRSKHU=##WKH#
WH[W#KH#ZULWHV/#WKH#ZRUN#KH#SURGXFHV#DUH#QRW#LQ#SULQFLSOH#JRYHUQHG#
E\#SUHHVWDEOLVKHG#UXOHV/#DQG#WKH\#FDQQRW#E\#MXGJHG#DFFRUGLQJ#WR#
GHWHUPLQLQJ#MXGJPHQW/#E\#DSSO\LQJ#IDPLOLDU#FDWHJRULHV#WR#WKH#WH[W#RU#
WR#WKH#ZRUN1##7KRVH#UXOHV#DQG#FDWHJRULHV#DUH#ZKDW#WKH#ZRUN#RI#DUW#
LWVHOI#LV#ORRNLQJ#IRU#+/\RWDUG/#;4,1

:KDW#LV#QHFHVVDU\/#WKHQ/#LV#WR#VWRS#UHDGLQJ#3\QFKRQ#DV#WKRXJK#KH#ZHUH#D#5HDOLVW#RU#

0RGHUQLVW#DXWKRU#DQG#LQVWHDG#EHJLQ#WR#UHDG#KLP#DV#D#SKLORVRSKHU/#DV#D#WKHRULVW#RI#

WKH#SRVWPRGHUQ1

:KHQ#IDFHG#ZLWK#WKH#ERG\#RI#FULWLFLVP#ZULWWHQ#DERXW#3\QFKRQ#DQG#KLV#

ZRUN/#RQH#RIWHQ#JRHV#DZD\#ZLWK#WKH#VDPH#LPSUHVVLRQ#WKDW#(LJHQYDOXH#KDV#RI#WKH#

:KROH#6LFN#&UHZ#LQ#91=

7KH#&UHZ#KDG#GHYHORSHG#D#NLQG#RI#VKRUWKDQG#ZKHUHE\#WKH\#FRXOG#
VHW#IRUWK#DQ\#YLVLRQV#WKDW#PLJKW#FRPH#WKHLU#ZD\1##&RQYHUVDWLRQV#DW#
WKH#6SRRQ#KDG#EHFRPH#OLWWOH#PRUH#WKDQ#SURSHU#QRXQV/#OLWHUDU\#
65



DOOXVLRQV/#FULWLFDO#RU#SKLORVRSKLFDO#WHUPV#OLQNHG#LQ#FHUWDLQ#ZD\V1##
'HSHQGLQJ#RQ#KRZ#\RX#DUUDQJHG#WKH#EXLOGLQJ#EORFNV#DW#\RXU#
GLVSRVDO/#\RX#ZHUH#VPDUW#RU#VWXSLG1##'HSHQGLQJ#RQ#KRZ#RWKHUV#
UHDFWHG#WKH\#ZHUH#,Q#RU#2XW1##7KH#QXPEHU#RI#EORFNV#KRZHYHU#ZDV#
ILQLWH#+9ïý5<:0;,1

7KH#:KROH#6LFN#&UHZ#DUH#SURSRQHQWV#RI#DQ#DUWLVWLF#PRYHPHQW#WKH\#FDOO#´FDWDWRQLF#

H[SUHVVLRQLVPµ#ZKLFK#HPERGLHV#D#VORWKIXO#DQG#HQWURSLF#VWDQFH#WRZDUG#WKH#ZRUOG1##

(LJHQYDOXH#LQWHUSUHWV#WKLV#LQ#WHUPV#RI#WKH#KRWKRXVH#DQG#HQYLVLRQV#DQ#HYHQWXDO#

´H[KDXVWLRQ#RI#DOO#SRVVLEOH#SHUPXWDWLRQV#DQG#FRPELQDWLRQVµ#ZKLFK#ZLOO#LQHYLWDEO\#

OHDG#WR#´GHDWKµ#+9ïý5<;,1##:KDW#LV#PRUH#LQWHUHVWLQJ/#KRZHYHU/#LV#WKH#VDWLUH#RI#

PRGHUQLVW#OLWHUDU\#DQG#FULWLFDO#SUDFWLFHV1##$UWLVWLF#RU#FULWLFDO#MXGJHPHQW#+VPDUW#RU#

VWXSLG,#DQG#FDQRQL]DWLRQ#+,Q#RU#2XW,#DUH#EDVHG#QRW#RQ#ODVWLQJ#YDOXHV#EXW#RQ#WKH#

FOHYHUQHVV#ZLWK#ZKLFK#DQ#DUWLVW#RU#D#UHDGHU#LV#DEOH#WR#DVVHPEOH#RXW#RI#WKH#ZDVWH#DQG#

UHVLGXH#RI#ZHVWHUQ#FXOWXUH#+SURSHU#QRXQV/#OLWHUDU\#DOOXVLRQV/#FULWLFDO#RU#

SKLORVRSKLFDO#WHUPV,#D#FRKHUHQW#ZKROH14

7KH#GHFDGHQFH#RI#WKH#:KROH#6LFN#&UHZ#LV#FRQWUDVWHG#ZLWK#WKH#SRHW#)DXVWR#

0DLMVWUDO#ZKR#OLYHG#WKURXJK#WKH#ERPELQJ#RI#0DOWD#GXULQJ#:RUOG#:DU#,,1##'XULQJ#

WKH#VHLJH/#)DXVWR#LV#IRUFHG#WR#OHDYH#WKH#KRWKRXVH#RI#PRGHUQLVW#SRHWLFV#DQG#HQWHU#

LQWR#´7KH#VWUHHW#RI#WKH#53WK#&HQWXU\/#DW#ZKRVH#IDU#HQG#RU#WXUQLQJ#00#ZH#KRSH#00#LV#

VRPH#VHQVH#RI#KRPH#RU#VDIHW\1###%XW#QR#JXDUDQWHHV1##$#VWUHHW#ZH#DUH#SXW#DW#WKH#

ZURQJ#HQG#RI/#IRU#UHDVRQV#EHVW#NQRZQ#WR#WKH#DJHQWV#ZKR#SXW#XV#WKHUH1##,I#WKHUH#DUH#

DJHQWV1##%XW#D#VWUHHW#ZH#PXVW#ZDONµ#+9ïý65607,1##,Q#WKH#6WUHHW/#)DXVWR#GLVFRYHUV#D#

ìï ý)RU#D#PRUH#GHWDLOHG#GLVFXVVLRQ#RI#WKH#SUREOHPDWLF#QDWXUH#RI#3\QFKRQ·V#
UHFHSWLRQ#DQG#FDQRQLFLW\#VHH#%pUXEp·V#0DUJLQDOý)RUFHVî&XOWXUDOý&HQWHUV1##
+H#ZULWHV/#´LQ#3\QFKRQ·V#FDVH/#,#DP#PRUH#FRQFHUQHG#WR#H[SODLQ#WKH#HIIHFWV#
RI#DFDGHPLF#UHFHSWLRQ/#HVSHFLDOO\#LQVRIDU#DV#UHFHSWLRQ#LV#WKHRUL]HG#E\#
3\QFKRQ#FULWLFV#DV#LQVWLWXWLRQDOL]DWLRQ#DQG#UHFXSHUDWLRQµ#+%pUXEp#8,1
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JURXS#RI#FKLOGUHQ#ZKRVH#SOD\#KH#GHVFULEHV#DV#VHUYLQJ#D#´SRHWLF#IXQFWLRQµ#+9ïý664,1##

7KH#FKLOGUHQ/#´EHLQJ#SRHWV#LQ#D#YDFXXP/#DGHSW#DW#PHWDSKRU/µ#XVH#WKHLU#SOD\#WR#

XQGHUPLQH#DQG#FRXQWHUDFW#WKH#DSRFDO\SWLF#ZRUOG#WKHLU#SDUHQWV#KDYH#JLYHQ#WKHP#

+9ïý66<,1##(PEUDFLQJ#QHLWKHU#WKH#H[WUHPHV#RI#VDOYDWLRQ#RU#GHVWUXFWLRQ/#WKH#FKLOGUHQ#

NHHS#D#VNHSWLFDO#H\H#RQ#WKH#JRLQJV0RQ#RI#WKH#DGXOW#ZRUOG/#SDUWLFXODUO\#WKH#%DG#

3ULHVW/#DQ#DYDWDU#RI#91=

7KH#%DG#3ULHVW#ZDV#XELTXLWRXV#DV#QLJKW#DQG#WKH#FKLOGUHQ/#WR#VXVWDLQ#
WKHLU#REVHUYDWLRQV/#KDG#WR#EH#DW#OHDVW#DV#PRELOH1##,W#ZDVQ·W#DQ#
RUJDQL]HG#DIIDLU1##7KHVH#UHFRUGLQJ#DQJHOV#QHYHU#ZURWH#DQ\WKLQJ#
GRZQ1##,W#ZDV#PRUH/#LI#\RX#ZLOO/##D#´JURXS#DZDUHQHVV1µ##7KH\#PHUHO\#
ZDWFKHG/#SDVVLYH=##\RX·G#VHH#WKHP#OLNH#VHQWLQHOV#DW#WKH#WRS#RI#D#
UXEEOH#SLOH#DQ\#VXQVHW>#RU#SHHULQJ#URXQG#WKH#FRUQHU#RI#WKH#VWUHHW/#
VTXDWWLQJ#RQ#WKH#VWHSV/#ORSLQJ#LQ#SDLUV/#DUPV#IOXQJ#URXQG#HDFK#
RWKHU·V#VKRXOGHUV/#DFURVV#D#YDFDQW#ORW/#JRLQJ#DSSDUHQWO\#QRZKHUH1##
%XW#DOZD\V#VRPHZKHUH#LQ#WKHLU#OLQH0RI0VLJKW#ZRXOG#EH#WKH#IOLFNHU#RI#D#
VRXWDQH#RU#D#VKDGRZ#GDUNHU#WKDQ#WKH#UHVW#+9ïý66<,1

7KH#FKLOGUHQ#LQKDELW#WKH#ZRUOG#RI#WKH#VWUHHW/#WKH#´UXEEOH#SLOH/µ##ZLWK#SDVVLYH#

ZDWFKIXOQHVV1##7KHLU#PHWDSKRUV/#WKHLU#JDPHV#UHSUHVHQW#IRU#WKHP#QRW#DQ#HVFDSH#

IURP#WKHLU#ZDVWHG#ZRUOG/#WKH#GHDWK#DQG#UXLQ#WKDW#OLHV#DOO#DURXQG#WKHP/#EXW#LQVWHDG#

DQ#HQJDJHPHQW#ZLWK#WKDW#YHU\#ZRUOG1##)DXVWR#REVHUYHV=

7KHVH#FKLOGUHQ#NQHZ#ZKDW#ZDV#KDSSHQLQJ=##NQHZ#WKDW#ERPEV#NLOOHG1##
%XW#ZKDW·V#D#KXPDQ/#DIWHU#DOO"##1R#GLIIHUHQW#IURP#D#FKXUFK/#REHOLVN/#
VWDWXH1##2QO\#RQH#WKLQJ#PDWWHUV=##LW·V#WKH#ERPE#WKDW#ZLQV1##7KHLU#YLHZ#
RI#GHDWK#ZDV#QRQ0KXPDQ1##2QH#ZRQGHUV#LI#RXU#JURZQ0XS#DWWLWXGHV/#
KRSHOHVVO\#WDQJOHG#DV#WKH\#ZHUH#ZLWK#ORYH/#VRFLDO#IRUPV#DQG#
PHWDSK\VLFV/#ZRUNHG#DQ\#EHWWHU1##&HUWDLQO\#WKHUH#ZDV#PRUH#FRPPRQ#
VHQVH#DERXW#WKH#FKLOGUHQ·V#ZD\#+9ïý665,1

7KH#FKLOGUHQ#RI#0DOWD#DUH#3\QFKRQ·V#PRVW#GUDPDWLF#UHSUHVHQWDWLRQ#RI#0F&OLQWLF#

6SKHUH·V/#´NHHS#FRRO/#EXW#FDUHµ#+GLVLQWHUHVWHG#HQJDJHPHQW,#DQG#2HGLSD#0DDV·V#

´DQDUFKLVW#PLUDFOHµ#+WKH#VHFXODU#GLYLQH,1##7KH\#DUH#QRW#LQKXPDQ#EXW#QRQ0KXPDQ/#

VHHLQJ#WKH#ZRUOG#ZLWKRXW#WKH#ILOWHUV#RI#ZHVWHUQ#FRQVFLRXVQHVV1##7KH\#GR#QRW#
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SRVVHVV#WKH#ZLOO#WR#WUXWK#ZKLFK#LV#WKH#ZLOO#WR#WKH#OLH1##/LIH#LQ#WKH#6WUHHW#PHDQV#EHLQJ#

FRPIRUWDEOH#ZLWK#SDUDGR[/#ZLWK#FKDRV#DQG#UHYHUVLELOLW\1##,W#PHDQV#OHWWLQJ#JR#RI#WKH#

KXPDQ#ZKHQ#WKH#KXPDQ#PHDQV#HPEUDFLQJ#WKH#LQDQLPDWH/#WKH#GHDWKZLVK1###7KHLU#

PRVW#DVWRXQGLQJ#DFW/#DQG#IRU#)DXVWR#WKH#PRVW#GLVWXUELQJ/#LV#WKHLU#SDUWLFLSDWLRQ#LQ#

WKH#GLVDVVHPEO\#RI#WKH#%DG#3ULHVW1##7KLV#GLVPHPEHUPHQW#VHUYHV#DV#WKH#QRYHO·V#

SRHWLF#UHYHUVDO#DLPHG#DW#91/#ZKR#DV#WKH#%DG#3ULHVW#SUHDFKHV#LQIHUWLWLOLW\#DQG#LQHUWLD=##

´7KH#JLUOV#KH#DGYLVHG#WR#EHFRPH#QXQV/#DYRLG#WKH#VHQVXDO#H[WUHPHV#00#SOHDVXUH#RI#

LQWHUFRXUVH/#SDLQ#RI#FKLOGELUWK1##7KH#ER\V#KH#WROG#WR#ILQG#VWUHQJWK#LQ#00#DQG#EH#OLNH#0

0#WKH#URFN#RI#WKHLU#LVODQGµ#+9ïý673,1##,I#WKH#KLVWRU\#RI#91#+DQG#9ï,#LV#WKH#KLVWRU\#RI#WKH#

7ZHQWLHWK#&HQWXU\/#KHU#GLVDVVHPEO\#WUDQVIRUPV#KHU#DQDJUDPPDWLFDOO\1##+HU#SDUWV#

DUH#GLVSHUVHG#DPRQJ#WKH#FKLOGUHQ#DQG#DURXQG#WKH#ZRUOG/#OLNH#7\URQH#6ORWKURS/#

LQYHUWHG#UDWKHU#WKDQ#H[WLQJXLVKHG1##6WHQFLO·V#TXHVW#EHFRPHV#D#IXWLOH#DWWHPSW#WR#SXW#

WKH#SLHFHV#EDFN#WRJHWKHU#DJDLQ1##$IWHU#PHHWLQJ#)DXVWR/#6WHQFLO#LQYHVWLJDWHV#´WKH#

LQYHQWRULHV#RI#FXULR#PHUFKDQWV/#SDZQEURNHUV/#UDJPHQ/µ#FROOHFWRUV#RI#WKH#FXULRXV#

DQG#XQZDQWHG/#KXQWLQJ#IRU#SLHFHV#RI#91#WKDW#PD\#KDYH#VXUYLYHG1##,Q#WKH#HQG#KH#

SXUVXHV#D#UXPRU#FRQFHUQLQJ#WKH#IDWH#RI#KHU#FORFNZRUN#H\H#UDWKHU#WKDQ#DEDQGRQ#KLV#

TXHVW#+9ïý779,1##%HQQ\#3URIDQH/#RQ#WKH#RWKHU#KDQG/#ILQGV#FRQWHQWPHQW#LQ#%UHQGD#

:LJJOHVZRUWK·V#´SKRQ\#FROOHJH0JLUO#SRHPµ#+9ïý787,1##7KLV#SRHP#XQFRQVFLRXVO\#

LQYRNHV#91#WKURXJK#WKH#DUWLVWLF#UHSUHVHQWDWLRQ#RI#WKH#WZHQWLHWK#FHQWXU\#DV#D#

UDQGRP#FROOHFWLRQ#RI#FXOWXUDO#ZDVWH#PDWHULDO=

´,#DP#WKH#WZHQWLHWK#FHQWXU\/µ#VKH#UHDG1##3URIDQH#UROOHG#DZD\#DQG#
VWDUHG#DW#WKH#SDWWHUQ#LQ#WKH#UXJ1

´,#DP#WKH#UDJWLPH#DQG#WKH#WDQJR>#VDQV0VHULI/#FOHDQ#JHRPHWU\1##,#DP#WKH#
YLUJLQ·V0KDLU#ZKLS#DQG#WKH#FXQQLQJO\#GHWDLOHG#VKDFNOHV#RI#GHFDGHQW#
SDVVLRQ1##,#DP#HYHU\#ORQHO\#UDLOZD\#VWDWLRQ#LQ#HYHU\#FDSLWDO#RI#
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(XURSH1##,#DP#WKH#6WUHHW/#WKH#IDQFLOHVV#EXLOGLQJV#RI#JRYHUQPHQW>#WKH#
FDIH0GDQVDQW/#WKH#FORFNZRUN#ILJXUH/#WKH#MD]]#VD[RSKRQH>#WKH#WRXULVW0
ODG\·V#KDLUSLHFH/#WKH#IDLU\·V#UXEEHU#EUHDVWV/#WKH#WUDYHOLQJ#FORFN#ZKLFK#
DOZD\V#WHOOV#WKH#ZURQJ#WLPH#DQG#FKLPHV#LQ#WKH#ZURQJ#NH\V1##,#DP#WKH#
GHDG#SDOP#WUHH/#WKH#1HJUR·V#GDQFLQJ#SXPSV/#WKH#GULHG#IRXQWDLQ#DIWHU#
WRXULVW#VHDVRQ1##,#DP#DOO#WKH#DSSXUWHQDQFHV#RI#QLJKW1µ

´7KDW#VRXQGV#DERXW#ULJKW/µ#VDLG#3URIDQH#+9ïý787,1#

3URIDQH#DQG#%UHQGD#HQG#XS#UDFLQJ#WRJHWKHU#LQWR#WKH#GDUNQHVV#RI#WKH#6WUHHW1##7KH\#

KDYH#GLVFRYHUHG#91#LQ#WKH#´DSSXUWHQDQFHV#RI#QLJKWµ/#LQ#WKH#ZDVWH#ZKLFK#LV#WKH#

SDUWV#DQG#WRROV#WKDW#PDNH#UHDOLW\1##$V#9DOHWWD#JRHV#GDUN/#HYHU\#´KRXVHOLJKW#DQG#

VWUHHWOLJKWµ#LV#H[WLQJXLVKHG#+9ïý788,1##7KH#KRWKRXVH#DQG#WKH#VWUHHW#GLVDSSHDU#DQG##

WKHLU#DLPOHVV#PRYHPHQW#LV#DOO#WKDW#ZRUNV#WR#FRXQWHUDFW#DQG#WUDQVIRUP#WKH#

´DEVROXWH#QLJKWµ#õ9ïý788,/#WKH#FHQWXU\·V#DSRFDO\SWLF#HQG1

,Q#9ï/#WKH#UHDGHU#LV#FDXJKW#EHWZHHQ#VWHQFLOHG#DQG#SURIDQHG#WH[WV/#WKH#

KRWKRXVH#DQG#WKH#VWUHHW1##,W#ZRXOG#VHHP#WKDW#ZH#DUH#IRUFHG#WR#FKRRVH#EHWZHHQ#WKH#

GHFDGHQFH#RI#FDWDWRQLF#H[SUHVVLRQLVP#DQG#WKH#SDVVLYH#YLJLODQFH#RI#WKH#SRHWU\#RI#

WKH#YDFXXP1##%\#UHDGLQJ#WKH#WH[W#ZH/#OLNH#6WHQFLO/#JDWKHU#FOXHV#DERXW#91/#LQYHQW#IRU#

KHU#D#KLVWRU\#RQO\#WR#VHH#KHU#GLVDVVHPEOHG#DQG#VFDWWHUHG1##6KH#LV#9LFWRULD#:UHQ#+LQ#

(J\SW#DQG#)ORUHQFH#LQ#4;<;#DQG#4;<<,/#WKH#/DG\#91#+LQ#WKH#3DULV#WKHDWUH/#4<46,/#

9HURQLFD#0DQJDQHVH#+0DOWD/#4<4<,/#9HUD#0HURYLQJ#+6RXWKZHVW#$IULFD/#4<55,/#

9HURQLFD#WKH#5DW#+LQ#)DWKHU#)DLULQJ·V#VHZHU#SDULVK/#4<67,/#7KH#%DG#3ULHVW#+0DOWD/#

FD1#4<76,/#DQG#SHUKDSV#HYHQ#DIWHU#KHU#GHDWK/#0PH1#9LROD/#WKH#´RQHLURPDQFHU#DQG#

K\SQRWLVWµ#+9ïý784,/#ZKR#WDNHV#WKH#FORFNZRUN#H\H#WR#6WRFNKROP#LQ#4<771##%XW#WKLV#

KLVWRU\#RI#91#LV#EXLOW#IURP#VFUDSV/#JDWKHUHG#SLHFHPHDO#DQG#RXW#RI#VHTXHQFH1##7KHUH#

LV#QRWKLQJ#ZLWK#ZKLFK#WR#YHULI\#WKH#GDWD#H[FHSW#RXU#RZQ#EHOLHI#LQ#WKH#SRVVLELOLW\#RI#

D#OLQHDU#KLVWRU\#DQG#LWV#SURPLVH#RI#FORVXUH1##7KH#FHQWHU#GRHV#QRW#KROG1##91#DQG#9ï#DUH#
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ERWK#IUDJPHQWHG#DQG#DQDJUDPPDWLF1##7KH\#RQO\#VHHP#ZKROH#EHFDXVH#ZH#H[SHFW#

XQLW\#LQ#WKLQJV#OLNH#QRYHOV/#KLVWRU\/#VXEMHFWLYLW\#DQG#VR#RQ1##%XW#LW#LV#RQO\#DQ#

KDOOXFLQDWLRQ/#DQ#2QHLULQH#WULS/#D#GUHDP#DQG#SHUKDSV#RQO\#0PH1#9LROD#FDQ#WHOO#XV#

ZKDW#LW#PHDQV1

$V#/HYLQH#DQG#/HYHUHQ]#KDYH#VXJJHVWHG/#UHDGLQJ#3\QFKRQ·V#FULWLFV#LV#

VLPLODU#WR#UHDGLQJ#D#QRYHO#OLNH#9ï##,I#6WHQFLO#ZDV#VHDUFKLQJ#IRU#91/#ZKR#VKH#ZDV/#

ZKDW#VKH#VLJQLILHG/#DQG#ZKDW#GLVFRYHULQJ#KHU#WUXWK#PLJKW#PHDQ/#WKHQ#ZH#ILQG#WKDW#

PDQ\#FULWLFV#DUH/#DV#0DWKHZ#:LQVWRQ·V#HVVD\#VXJJHVWV/#RQ#D#TXHVW#IRU#7KRPDV#

3\QFKRQ1##,Q#PXFK#RI#WKH#HDUO\#FULWLFLVP#ZH#VHH#WKDW#WKH\#DUH#DVNLQJ#YHU\#VLPLODU#

TXHVWLRQV=##4,##:KR#LV#7KRPDV#3\QFKRQ"##5,#:KDW#LV#KH#WU\LQJ#WR#WHOO#XV"##DQG#6,#,V#

LW#ZRUWK#WKH#HIIRUW#RI#ILQGLQJ#RXW"##7KH#ILUVW#LV#D#TXHVWLRQ#RI#ELRJUDSK\#DQG#WKH#

SUREOHPDWLF#QDWXUH#RI#3\QFKRQ·V#FRQVSLFXRXV#DEVHQFH#IURP#WKH#SXEOLF#VFHQH1##7KH#

VHFRQG#LV#D#TXHVW#IRU#PHDQLQJ/#IRU#WKH#JUDQG#XQLI\LQJ#DJHQW#DQG#VLJQLILHU#RI#WKH#

WH[WV1##7KH#WKLUG#LV#D#TXHVWLRQ#RI#WKH#WH[W·V#OHJLWLPDF\#ZLWKLQ#WKH#OLWHUDU\#FDQRQ1##$V#

:LQVWRQ#GLVFRYHUHG#LQ#KLV#VHDUFK/#PXFK#RI#ZKDW#ZH#WKLQN#ZH#NQRZ#DERXW#

3\QFKRQ#LV#XQYHULILDEOH=

,#VWDUWHG#E\#FRQVXOWLQJ#RIILFLDO#GRFXPHQWV/#DQG#,#LPPHGLDWHO\#
HQFRXQWHUHG#GLIILFXOWLHV1##6RPH#UHFRUGV/#VXFK#DV#KLV#&RUQHOO#
WUDQVFULSW/#DUH#FRQILGHQWLDO#E\#QDWXUH1##2WKHUV#3\QFKRQ#KDV#PDGH#VR>#
IRU#LQVWDQFH/#KH#KDV#DVNHG#WKH#SULQFLSDO#RI#KLV#KLJK#VFKRRO#QRW#WR#
GLVFORVH#DQ\WKLQJ#E\#RU#DERXW#KLP1##6RPH#GRFXPHQWV#KDYH#
GLVDSSHDUHG1##,QIRUPDWLRQ#DERXW#3\QFKRQ·V#VHUYLFH#LQ#WKH#1DY\#PD\#
KDYH#JRQH#IRUHYHU#ZKHQ#D#UHFRUGV#RIILFH#LQ#6W1#/RXLV#EXUQHG#DIWHU#DQ#
H[SORVLRQ1##$QG#KLV#GRVVLHU#DW#WKH#&RUQHOO#&ROOHJH#RI#$UWV#DQG#
6FLHQFHV#KDV#YDQLVKHG/#WR#WKH#EHZLOGHUPHQW#RI#WKH#VWDII#WKHUH1##,#
VXVSHFW#WKDW#3\QFKRQ/#ZKR#KDV#WDNHQ#FDUH#WR#FRYHU#KLV#WUDFNV/#PD\#
NQRZ#ZKDW#KDSSHQHG#WR#LW#+:LQVWRQ/#585,1
6:



:KLOH#WKLV#SDVVDJH#VHHPV#WR#SUHVHQW#D#SRUWUDLW#RI#WKH#DUWLVW#DV#D#SDUDQRLG#UHFOXVH#00#

D#FRPPRQ#HIIHFW#RI#3\QFKRQ#ELRJUDSKLHV#00#LW#PRUH#LPSRUWDQWO\#GHVFULEHV#

3\QFKRQ·V#GLVWUXVW#RI#´RIILFLDOµ#KLVWRULHV1##7KH#KLVWRU\#RI#WKH#PDQ#FDOOHG#7KRPDV#

3\QFKRQ#LV#D#VHFUHW#KLVWRU\/#OLNH#WKH#VHFUHW#KLVWRULHV#KH#SRUWUD\V#LQ#KLV#QRYHOV1###

0RUHRYHU/#DQ\#DWWHPSW#WR#GLVFRYHU#ZKR#3\QFKRQ#LV#RQO\#VHUYHV#WR#KLJKOLJKW#WKH#

DEVHQFH#RI#DXWKRUL]LQJ#DJHQF\1##7KHUH#LV#QRWKLQJ#´RIILFLDOµ#DERXW#3\QFKRQ#RU#WKH#

VLJQDWXUH#KH#VLJQV#WR#KLV#WH[WV1##+LV#QDPH/#WKH#QDPH#´7KRPDV#3\QFKRQ/µ#LV#DOZD\V#

D#IRUJHU\/#DOZD\V#D#SVHXGRQ\P1##)RU#(GZDUG#0HQGHOVRQ/#WKLV#XQFHUWDLQW\#´FDOOV#

LQWR#TXHVWLRQ#WKH#IDPLOLDU#PRGHV#RI#PRGHUQ#ZULWLQJ#DQG#WKH#VW\OHV#RI#PRGHUQ#

DXWKRUVKLSµ#+´,QWURGXFWLRQ/µ#4,1###0RUH#WKDQ#FDOOLQJ#WKHP#LQWR#TXHVWLRQ/#KRZHYHU/#

LW#ZRXOG#VHHP#WKDW#3\QFKRQ#KDV#WRWDOO\#DEDQGRQHG#WKHVH#IDPLOLDU#PRGHV1##)RU#

5LFKDUG#3RLULHU/#3\QFKRQ#LV#´D#JHQLXV#ORVW#DQG#DQRQ\PRXVµ#+´,PSRUWDQFH#RI#

7KRPDV#3\QFKRQ/µ#8;,#DQG#LQ#KLV#UHYLHZ#RI#*UDYLW\ªVý5DLQERZ/#KH#JRHV#RQ#WR#VD\=

WKLV#LV#D#WHUULEO\#KDXQWHG#ERRN1##,W#LV#ZULWWHQ#E\#D#PDQ#ZKR#KDV#
WRWDOO\#LVRODWHG#KLPVHOI#IURP#WKH#OLWHUDU\#ZRUOG#RI#1HZ#<RUN#RU#
DQ\ZKHUH#HOVH1##7KLV#UHPRWHQHVV#LV#ZKDW#KDV#IUHHG#KLP#IURP#WKH#
SURYLQFLDO#VHOI0LPSRUWDQFH#DERXW#OLWHUDU\#PRGHV#DQG#PDQQHUV#WKDW#LV#
WKH#EHVHWWLQJ#OLPLWDWLRQ#RI#>FRQWHPSRUDU\@#ZULWHUV#+´5RFNHW#3RZHU/µ#
4::,1

6LPLODUO\/#5XVKGLH#FDOOV#3\QFKRQ#WKH#´,QYLVLEOH#0DQµ#EXW#FKLGHV#KLP#IRU#KLV#

VHFOXVLRQ/#ZULWLQJ=

VR#KH#ZDQWV#D#SULYDWH#OLIH#DQG#QR#SKRWRJUDSKV#DQG#QRERG\#WR#NQRZ#
KLV#KRPH#DGGUHVV1##,#FDQ#GLJ#LW/#,#FDQ#UHODWH#WR#WKDW#+EXW/#OLNH/#KH#
VKRXOG#WU\#LW#ZKHQ#LWV#FRPSXOVRU\#LQVWHDG#RI#D#IUHH0FKRLFH#RSWLRQ,#
+5XVKGLH/#685,1

3\QFKRQ·V#DEVHQFH#GRHV#VXJJHVW#-R\FH·V#VORJDQ#RI#VLOHQFH/#H[LOH/#DQG#\HV/#HYHQ#

FXQQLQJ/#EXW#PRUH#WKDQ#WKDW#LW#UHSUHVHQWV#ZKDW#7RQ\#7DQQHU#FDOOV#WKH#´SHUVLVWHQW#
6;



VWUDLQ#LQ#WKH#ZULWLQJ#RI#$PHULFDQ#DXWKRUV#ZKLFK#UHYHDOV#D#VXVSLFLRQ#RI#DOO#NLQGV#RI#

¶ELRJUDSK\·#DQG#D#JURZLQJ#KRVWLOLW\#WR#¶SXEOLFLW\·µ#+7DQQHU/#45,1##7KLV/#7DQQHU#

UHODWHV#WR#5RODQG#%DUWKHV·V#QRWLRQ#RI#WKH#´'HDWK#RI#WKH#$XWKRU1µ##$V#7DQQHU#ZULWHV=

,I#7KRPDV#3\QFKRQ/#DXWKRU/#KDV#´GLHGµ#WR#WKH#SXEOLF/#KH#KDV#
´EHTXHDWKHGµ#XV#KLV#LQFRPSDUDEOH#WH[WV#00#DQG#,#KRSH#KH#ZLOO#JLYH#XV#
PRUH1##+LV#´GLVDSSHDUDQFHµ#LV#QRW#RQO\#WR#EH#UHVSHFWHG/#EXW#WR#EH#
KRQRXUHG/#HYHQ#DSSODXGHG1##2I#FRXUVH/#WKH#VSHFXODWLRQV#FRQWLQXH1##,#
FRQFOXGH#ZLWK#RQH#WKDW#KDG#TXLWH#ZLGH#FXUUHQF\#DW#RQH#WLPH=##
QDPHO\/#WKDW#VLQFH/#DV#LW#KDSSHQV/#WKH#HPHUJHQFH#RI#WKLV#QHZ#ZULWHU#
7KRPDV#3\QFKRQ#FRLQFLGHG#ZLWK#WKH#GLVDSSHDUDQFH#DQG#
+HIIHFWLYHO\,#WKH#VLOHQFH#RI#-1#'1#6DOLQJHU#00#ZHOO/#3\QFKRQ#ZDV#
6DOLQJHU#VLPSO\#XVLQJ#DQRWKHU#QDPH1##7KLV#LGHD#00#RU#ZLOG#K\SRWKHVLV#
00#ZDV#SXEOLVKHG#LQ#DQ#$PHULFDQ#MRXUQDO#FDOOHG#WKH#6RKRý:HHNO\ý
1HZV1##3\QFKRQ#UHVSRQGHG#ZLWK#ZKDW#RQH#WDNHV#WR#EH#D#ZU\/#DPXVHG#
FRPPHQW=##´1RW#EDG/#NHHS#WU\LQJ1µ##1R#GRXEW#WKH\#ZLOO#+7DQQHU/#4;,1

,I#ZH#DUH#WR#UHVSHFW#3\QFKRQ·V#GLVDSSHDUDQFH/#DV#7DQQHU#VXJJHVWV/#ZH#PXVW#DOVR#

FRPH#WR#WHUPV#ZLWK#WKH#FKDOOHQJH/#WKH#VHGXFWLYH#SRZHU/#WKLV#´GHDWKµ#SUHVHQWV#XV1

/LNH#%DUWOHE\#LQ#WKH#GHDG#OHWWHU#RIILFH/#3\QFKRQ·V#WH[WV#DQG#QHZV#RI#KLP#

FRPH#WR#XV#DFFLGHQWDO\/#DV#WKRXJK#PLVGLUHFWHG1##(YHU\WKLQJ#DERXW#3\QFKRQ#DQG#

KLV#WH[WV#LV#D#´ZLOG#K\SRWKHVLVµ/#D#UXPRU/#SDVVHG#RQ#WKLUG#KDQG/#IURP#D#IULHQG#RI#D#

IULHQG#ZKR#NQHZ#D#JX\1##5XPRUV#DERXW#3\QFKRQ#UHSUHVHQW#D#PLQL0LQGXVWU\#ZLWKLQ#

3\QFKRQ#VWXGLHV#DQG#IDQGRP1##$JDLQ/#5XVKGLH#VXPPDUL]HV#PDQ\#RI#WKHVH=##

:H#KHDUG#KH#ZDV#GRLQJ#VRPHWKLQJ#DERXW#/HZLV#DQG#&ODUN"##0DVRQ#
DQG#'L[RQ"##$#-DSDQHVH#VFLHQFH#ILFWLRQ#QRYHO"##$QG#RQH#VSULQJ#LQ#
/RQGRQ#D#PDJD]LQH#DQQRXQFHG#WKH#SXEOLFDWLRQ#RI#D#<330SDJH#
3\QFKRQ#PHJDERRN#DERXW#WKH#$PHULFDQ#&LYLO#:DU/#SXEOLVKHG#LQ#
WUXH#3\QFKRQLDQ#VW\OH#E\#D#VPDOO#SUHVV#QRERG\#HYHU#KHDUG#RI/#DQG#,#
ZDV#KDOIZD\#WR#WKH#GRRU#EHIRUH#,#UHPHPEHUHG#ZKDW#GDWH#LW#ZDV/#
$SULO#WKH#ILUVW/#KR#KR#KR#+5XVKGLH/#685,1

7KLV#ZDV#LQ#4<<31##7KHVH#UXPRUV#UHVXUIDFHG#LQ#WKH#IDOO#RI#4<<9#ZLWK#WKH#

DQQRXQFHPHQW#E\#+HQU\#+ROW#RI#WKH#SXEOLFDWLRQ#RI#0DVRQý÷ý'L[RQ/#ZKLFK/#

DFFRUGLQJ#WR#7KHý:DVKLQJWRQý3RVWý#ZDV#VDLG#´WR#KDYH#EHHQ#LQ#WKH#ZRUNV#VLQFH#4<:6µ#
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+6WUHLWILHOG,1##:DV#LW#DQRWKHU#$SULO#)RRO·V#MRNH#RU#ZHUH#ZH#WR#DW#ODVW#KDYH#WKH#QHZ#

´3\QFKRQ#PHJDERRNµ"##$OO#RQH#FRXOG#GR#ZDV#VSHFXODWH#ZKLFK#ZDV#H[DFWO\#ZKDW#

KDSSHQHG#ZLWK#WKH#WLWOH#DORQH1##2Q#WKH#ZRUOG#ZLGH#ZHE/#3\QFKRQ·V#GLVFLSOHV#ZHUH#

DOUHDG\#GXWLIXOO\#UHVHDUFKLQJ#WKH#OLYHV#RI#&KDUOHV#0DVRQ#DQG#-HUHPLDK#'L[RQ/#WKH#

(QJOLVK#DVWURQRPHUV#ZKR#VXUYH\HG#WKH#ERUGHU#EHWZHHQ#3HQQV\OYDQLD#DQG#

0DU\ODQG#EHWZHHQ#4:9604:9:1##%\#WKH#WLPH#WKH#WLPH#WKH#ERRN#DSSHDUHG#RQ#$SULO#

63/#4<<:#+WKH#DQQLYHUVDU\#RI#WKH#GHDWK#RI#3\QFKRQ·V#FORVH#IULHQG#5LFKDUG#)DULxD,#LW#

ZDV#DOUHDG\#UHGXQGDQW1##:H#DOUHDG\#KDG#3\QFKRQLDQ#SDUDQRLG#UHDGLQJV#+:DV#

0DVRQ#D#0DVRQ",#DQG#KLVWRULFDO#DQDO\VHV#+/LQNLQJ#WKH#4:93V#WR#WKH#4;93V#WR#WKH#

4<93V#LQ#QHDW#FDXVH#DQG#HIIHFW#RUGHU,1##/LNH#WKH#95#SUHFHGLQJ#WKH#VRXQG#RI#LWV#

DUULYDO/#3\QFKRQ#FULWLFLVP#FRPHV#EHIRUH#WKH#WH[W#LWVHOI1##%XW#LW#GRHVQ·W#HQG#WKHUH1##

5HFHQWO\/#ZH#KDYH#OHDUQHG#WKDW#3\QFKRQ#KDV#EHHQ#KDQJLQJ#RXW#ZLWK#WKH#LQGLH0URFN#

EDQG#/RWLRQ#DQG#HYHQ#LQWHUYLHZHG#WKH#EDQG#IRU#(VTXLUH/#ZULWLQJ#DGPLULQJO\#RI#

WKHLU#´GDQJHURXV#SRHWU\#DQG#JRRG#WXQHVµ#+´/XQFK#ZLWK#/RWLRQ/µ#;9,1##:H#KDYH#

DOVR#OHDUQHG#WKDW#GXULQJ#WKH#ZULWLQJ#RI#9LQHODQG/#3\QFKRQ#WRRN#XS#D#

FRUUHVSRQGHQFH#ZLWK#WKH#$QGHUVRQý9DOOH\ý$GYHUWLVHU#+D#QHZVSDSHU#LQ#%RRQHYLOOH/#

&DOLIRUQLD,#XQGHU#WKH#SVHXGRQ\P#:DQGD#7LQDVN\/#EDJ#ODG\1##7KHVH#OHWWHUV#KDYH#

EHHQ#FROOHFWHG#DQG#SXEOLVKHG#DQG#DFFRUGLQJ#WR#6WHYHQ#0RRUH/#´LI#LW#DLQ·W#3\QFKRQ/#

LW·V#VRPHRQH#ZKR#KDV#KLP#GRZQ#FROGµ#+TWG1#LQ#6WUHLWILHOG,1##2Q#WKH#ZHE#ZH#FDQ#

DOVR#OHDUQ#DERXW#3\QFKRQ·V#KDSS\#PDUULDJH/#DERXW#KLV#\RXQJ#VRQ#-DFNVRQ/#WKDW#KH#

KDV#PRYHG#IURP#1RUWKHUQ#&DOLIRUQLD#WR#*UHHQZLFK#9LOODJH/#DQG#WKDW#KH#LV#OLYLQJ#D#

YHU\#JRRG#OLIH1##:KHWKHU#RU#QRW#DQ\#RI#WKLV#LV#WUXH#+RU#UHOHYDQW,#VHHPV#WR#EH#EHVLGH#

WKH#SRLQW1##,Q#WKH#ZRUOG#RI#3\QFKRQ#FULWLFLVP2IDQGRP#ZH#ILQG#91·V#´FRXQWU\#RI#
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FRLQFLGHQFH/#UXOHG#E\#D#PLQLVWU\#RI#P\WK/µ#+9ïý783,#ZKHUH#UXPRU#DQG#WUXWK#DUH#

LQWHUFKDQJHDEOH/#VSHFXODWLRQ#DQG#NQRZOHGJH#RQH#DQG#WKH#VDPH1

/LNH#WKH#6FKURHGLQJHU·V#FDW#FRQXQGUXP#LQ#SK\VLFV/#3\QFKRQ#P\VWLILHV#XV#

E\#EHLQJ#ERWK#DOLYH#DQG#GHDG#DW#WKH#VDPH#WLPH1##7KLV#XQFHUWDLQW\#PDNHV#KLP/#DV#

6WHQFLO#VD\V#RI#91/#´D#UHPDUNDEO\#VFDWWHUHG#FRQFHSWµ#+9ïý6;<,1##%XW#LW#LV#WKLV#

LQGHWHUPLQDF\#ZKLFK#VHGXFHV#XV#LQWR#WKH#JDPH/#IODPHV#RXU#GHVLUH#WR#´NHHS#

WU\LQJ1µ##%\#SXUVXLQJ#WKH#QDPH#7KRPDV#3\QFKRQ/#ZH#KDYH#FUHDWHG#D#VLPXODWLRQ#RI#

WKH#DXWKRU#ZH#WKLQN#FRXOG#ZULWH#KLV#WH[WV1##3\QFKRQ#KLPVHOI/#ZKRPHYHU#KH#LV/#LV#

WKH#ZDVWH#PDWHULDO/#WKH#VFDWWHUHG#UHPDLQV/#RI#RXU#QHHG#IRU#DQ#RULJLQ1##,Q#WKLV#ZD\#

RXU#YHU\#QRWLRQ#RI#ZKDW#DQ#DXWKRU#LV#LV#LWVHOI#GLVPDQWOHG#DQG#UHYHUVHG1##,W#EHFRPHV#

LPSRVVLEOH/#WKHUHIRUH/#WR#GUDZ#WKH#ERXQGDU\#EHWZHHQ#WKH#LQVLGH#DQG#RXWVLGH#RI#WKH#

WH[WV#WKHPVHOYHV#DV#WKH\#ERWK#FLUFXPVFULEH#DV#ZHOO#DV#LQVFULEH#3\QFKRQ#DQG#KLV#

FULWLFV1##3\QFKRQ·V#UHPRWHQHVV#KLJKOLJKWV#WKH#OLPLWV#+RU#ODFN#WKHUHRI,#RI#WH[WXDOLW\#

DV#QDUUDWLYH#SORWV#DQG#SDUDQRLG#SORWV#LQKDELW#ERWK#WKH#ZRUOG#RI#WKH#QRYHOV#DV#ZHOO#

DV#WKDW#RI#WKH#QRYHOLVW1##:ULWLQJ#DERXW#3\QFKRQ#GRHV#QRW#SURYLGH#XV#LQVLJKW#LQWR#

WKH#PDQ#RU#WKH#WH[WV#DVFULEHG#WR#KLP/#EXW#LQVWHDG#ZH#DUH#FRPSOLFLW#LQ#WKH#LQYHQWLRQ#

RI#D#PHWDILFWLRQ#DERXW#WKH#DUWLVW·V#UHODWLRQVKLS#WR#KLV#FULWLFV1##:H#EHFRPH#WKH#'U1#

.LQERWH·V#WR#3\QFKRQ·V#3DOHý)LUH1####

7KH#TXHVWLRQ/#´:KR#LV#7KRPDV#3\QFKRQ"µ/#WKHUHIRUH/#EHFRPHV#H[FHHGLQJO\#

GLIILFXOW#WR#DQVZHU#SUHFLVHO\#EHFDXVH#KLV#QDPH/#KLV#VLJQDWXUH/#UHSUHVHQWV#ERWK#DQ#

DEVHQFH#DQG#D#PXOWLWXGH15##,Q#WKH#´,QWURGXFWLRQµ#WR#6ORZý/HDUQHU/#3\QFKRQ#

H[SUHVVHV#KLV#RZQ#DPELYDOHQFH#WRZDUG#WKH#DXWKRU#RI#WKH#VKRUW#VWRULHV1##+H#ZULWHV=

0\#ILUVW#UHDFWLRQ/#UHUHDGLQJ#WKHVH#VWRULHV/#ZDV#RKýP\ý*RG/#
DFFRPSDQLHG#E\#SK\VLFDO#V\PSWRPV#ZH#VKRXOGQ·W#GZHOO#XSRQ1##0\#
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VHFRQG#WKRXJKW#ZDV#DERXW#VRPH#NLQG#RI#D#ZDOO0WR0ZDOO#UHZULWH1##
7KHVH#WZR#LPSXOVHV#KDYH#JLYHQ#ZD\#WR#RQH#RI#WKRVH#HSLVRGHV#RI#
PLGGOH0DJHG#WUDQTXLOLW\/#LQ#ZKLFK#,#QRZ#SUHWHQG#WR#KDYH#UHDFKHG#D#
OHYHO#RI#FODULW\#DERXW#WKH#\RXQJ#ZULWHU#,#ZDV#EDFN#WKHQ1##,#PHDQ#,#
FDQ·W#YHU\#ZHOO#;9#WKLV#JX\#IURP#P\#OLIH1##2Q#WKH#RWKHU#KDQG/#LI#
WKURXJK#VRPH#DV#\HW#XQGHYHORSHG#WHFKQRORJ\#,#ZHUH#WR#UXQ#LQWR#KLP#
WRGD\/#KRZ#FRPIRUWDEOH#ZRXOG#,#IHHO#DERXW#OHQGLQJ#KLP#PRQH\/#RU#
IRU#WKDW#PDWWHU#HYHQ#VWHSSLQJ#GRZQ#WKH#VWUHHW#WR#KDYH#D#EHHU#DQG#WDON#
RYHU#ROG#WLPHV"#+6/ý6,

7KH#ZULWHU#ZKR#KDV#VLJQHG#KLV#QDPH#WR#WKH#FROOHFWLRQ#6ORZý/HDUQHU/#LV#QRW#WKH#VDPH#

DV#WKH#ZULWHU#ZKR#GLG#VR#WR#WKH#LQGLYLGXDO#VWRULHV#ZKHQ#WKH\#ZHUH#ILUVW#SXEOLVKHG#

EHWZHHQ#4<8;#DQG#4<971##/LNH#)DXVWR#LQ#KLV#FRQIHVVLRQV/#WKHUH#LV#D#3\QFKRQ#,#DQG#D#

3\QFKRQ#,,#+SHUKDSV#PRUH,1##%XW#KLV#UHVSRQVH#WR#D#ZULWHU#DQG#WR#ZULWLQJV#WR#ZKLFK#

KH#IHHOV#D#PL[WXUH#RI#VXVSLFLRQ#DQG#SLW\#HFKRHV#WKDW#RI#(Q]LDQ#LQ#*UDYLW\ªVý5DLQERZ1##

5HPLQLVFLQJ#DERXW#%OLFHUR/#(Q]LDQ#WHOOV#.DWMH/#´D#IRUPHU#VHOI#LV#D#IRRO/#DQ#

LQVXIIHUDEOH#DVV/#EXW#KH·V#VWLOO#KXPDQ/#\RX·G#QR#PRUH#WXUQ#RXW#DQ\#RWKHU#NLQG#RI#

FULSSOH/#ZRXOG#\RX"µ#+*5ý993,1##3\QFKRQ#,,/#DV#D#FULWLF#RI#3\QFKRQ#,/#LV#D#UHDGHU#RI#

WKH#6WUHHW1##5HVLVWLQJ#WKH#WZR#+RWKRXVH#LPSXOVHV#RI#GHDWK#+´RKýP\ý*RGµ,#DQG#

FRQWURO#+´D#ZDOO0WR0ZDOO#UHZULWHµ,/#KH#LQVWHDG#UHPDLQV#GLVLQWHUHVWHG#EXW#

FRPSDVVLRQDWH1##+H#NHHSV#FRRO#EXW#FDUHV1##7KH#HQWLUH#´,QWURGXFWLRQµ#UHSUHVHQWV#D#

ëï ý7KLV#QRWLRQ#RI#WKH#VLJQDWXUH#RULJLQDWHG#LQ#'HUULGD·V#HVVD\/#´6LJQDWXUH#
(YHQW#&RQWH[W/µ#ZKLFK#VSDUNHG#RII#D#QRZ#IDPRXV#VSHHFK0DFW#WKHRU\#
GHEDWH#ZLWK#-RKQ#6HDUOH1##'HUULGD·V#UHVSRQVH#WR#6HDUOH·V#FULWLFLVP#ZDV#WKH#
HVVD\#´/LPLWHG#,QF1#D#E#F1µ##0F+RXO#DQG#:LOOV#RIIHU#D#GHWDLOHG#DQDO\VLV#RI#
3\QFKRQ·V#'HUULGHDQ#VLJQDWXUH#LQ#WKHLU#FKDSWHU#´$OPRVW#EXW#QRW#TXLWH#
PH#111µ1##7KH\#ZULWH=##´'HUULGD/#KRZHYHU/#DGGV#D#WKLUG#W\SH#RI#VLJQDWXUH#
ZKLFK#DOORZV#IRU#UHDGLQJV#WKDW/#IRU#ZDQW#RI#D#EHWWHU#WHUP/#ZH#ZRXOG#FDOO#
¶DQDJUDPPDWLFDO1·##7KLV#HYRNHV#WKH#ZD\#/DWLQ#SRHWV#SODFHG#WKHLU#QDPHV#
ZLWKLQ#WKHLU#SRHPV#LQ#D#ZD\#ZKLFK#ERWK#IDVFLQDWHG#DQG#WKUHDWHQHG#6DXV0
VXUH1##+HUH#WKH#VLJQDWXUH#VWDQGV#IRU#WKH#SOD\#RI#ZULWLQJ#ZLWKLQ#WKH#WH[W#00#
ZKHWKHU#GHOLEHUDWHO\#RU#XQLQWHQWLRQDOO\#PDWWHUV#OLWWOH#00#IRU#WKH#GDWD#
QHYHU#UHDGV#RXW#LQ#WKH#VDPH#ZD\#RU#RUGHU#DV#LW#ZDV#SXQFKHG#+RU#SLQFKHG,#
LQµ#+0F+RXO#)#:LOOV/#46<,1
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GHIODWLRQ#RI#WKH#3\QFKRQ#P\VWLTXH#DV#LW#GLVPDQWOHV#WKH#VWRULHV#RQH#E\#RQH1###+H#

SRUWUD\V#KLPVHOI/#SHUKDSV#QRZ#DV#3\QFKRQ#,,,/#DV#MXVW#D#UHJXODU#JX\#ZKR#D#ORQJ#

WLPH#DJR#ZURWH#VRPH#UHJXODU#VWRULHV#ZLWK#OLWWOH#WR#QR#VXFFHVV1##(YHQ#IRU#3\QFKRQ#,,,#

WKHUH#LV#QR#VWDEOH#VHOI#WR#DWWDFK#DQ\WKLQJ#WR1##:ULWLQJ#DJDLQ#RI#3\QFKRQ#,/#KH#VD\V=

:KDW#LV#PRVW#DSSHDOLQJ#DERXW#\RXQJ#IRONV/#DIWHU#DOO/#LV#WKH#FKDQJHV/#
QRW#WKH#VWLOO#SKRWRJUDSK#RI#ILQLVKHG#FKDUDFWHU#EXW#WKH#PRYLH/#WKH#VRXO#
LQ#IOX[1##0D\EH#WKLV#VPDOO#DWWDFKPHQW#WR#P\#SDVW#LV#RQO\#DQRWKHU#FDVH#
RI#ZKDW#)UDQN#=DSSD#FDOOV#D#EXQFK#RI#ROG#JX\V#VLWWLQJ#DURXQG#
SOD\LQJ#URFN#¶Q·#UROO1##%XW#DV#ZH#DOO#NQRZ/#URFN#¶Q·#UROO#ZLOO#QHYHU#GLH/#
DQG#HGXFDWLRQ#WRR/#DV#+HQU\#$GDPV#DOZD\V#VH]/#NHHSV#JRLQJ#RQ#
IRUHYHU#+6/ý56,1

)RU#3\QFKRQ#,,,/#RU#3\QFKRQ#[/#DV#WKH#FDVH#PD\#EH/#WKHUH#LV#QR#HQG#SRLQW/#QR#VWDWLF#

PRPHQW1##/HDUQLQJ#QHYHU#VWRSV/#DQG#URFN#DQG#UROO#ZLOO#QHYHU#GLH1##3\QFKRQ#LV#

IRUHYHU#D#´VRXO#LQ#IOX[µ#DQG#ZH#ZLOO#QHYHU#KDYH#RXU#VWLOO#SKRWRJUDSK1##,QVWHDG/#ZH#

KDYH#D#PRYLH/#WZHQW\#IRXU#IUDPHV#D#VHFRQG/#WKDW#LQ#GHILDQFH#RI#OLQHDU#WLPH#DQG#

KRWKRXVH#HQWURS\#ZH#FDQ#UXQ#EDFNZDUGV#DV#ZHOO#DV#IRUZDUGV1##3HUKDSV#ZH#KDYH#

KDG#WKH#XQGHYHORSHG#WHFKQRORJ\#IRU#WLPH#WUDYHO#DOO#DORQJ=##WKH#SRHWLF#UHYHUVDO1

$QG#VR#ZH#WXUQ#WR#WKH#WH[WV#WKHPVHOYHV1##%XW#ZKHQ#ZH#WU\#WR#DQVZHU#WKH#

VHFRQG#TXHVWLRQ#´:KDW#GR#WKH#WH[WV#PHDQ"µ/#WKLQJV#EHFRPH#QR#OHVV#SUREOHPDWLF1##

7KH#WLWOHV#RI#-RVHSKLQH#+HQGLQ·V#´:KDW#LV#3\QFKRQ#7HOOLQJ#8V"µ#DQG#6SHHU#

0RUJDQ·V#´*UDYLW\ªVý5DLQERZ=##:KDW·V#7KH#%LJ#,GHD"µ#SUREDEO\#EHVW#H[SUHVV#WKLV#

GHVLUH1##)RU#KHU#SDUW/#+HQGLQ#PDNHV#WKH#LQVLJKWIXO#REVHUYDWLRQ#WKDW=

PHDQLQJ#DQG#PHDQLQJOHVVQHVV#DUH#RSSRVLWH#VLGHV#RI#WKH#VDPH#
GHOXVLRQ/#GLYHUVLRQV#LQWR#WKH#WUDSV#RI#FRQWURO#RU#FKDQFH#DQG#DZD\#
IURP#WKH#IDFW#WKDW#OLIH#LV#XQFRQWUROODEOH1##)RU#3\QFKRQ/#RQO\#
SK\VLFLVWV#JLYH#FOHDU#XQHTXLYRFDO#VWDWHPHQWV#WKDW#GHDWK#KDV#KLV#
XQGLVSXWHG#KHJHPRQ\#LQ#WKH#XQLYHUVH/#WKDW#OLIH#PRYHV#IURP#RUGHU#WR#
GLVLQWHJUDWLRQ/#IURP#GLIIHUHQWLDWHG#VWUXFWXUHV#WR#GLVSHUVHG/#
XQGLIIHUHQWLDWHG#PDWWHU/#DFFRUGLQJ#WR#WKH#VHFRQG#ODZ#RI#
WKHUPRG\QDPLFV1##3\QFKRQ·V#ODZ#RI#KXPDQ#HQWURS\#RUFKHVWUDWHV#WKH#
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OLIH#RI#WKH#QDWLRQ/#WKH#FRXSOH/#WKH#IDPLO\/#WKH#LQGLYLGXDO#LQWR#D#
V\PSKRQ\#RI#GHDWK#FHQWXULHV#LQ#WKH#XQUROOLQJ/#LWV#SDWWHUQ#LQDXGLEOH#
WR#DQ\#RQH#OLVWHQHU#EHFDXVH#D#OLIHWLPH#XQIROGV#RQO\#WKH#PRVW#
PLQXVFXOH#PRYHPHQW#WULFNHG#RXW#E\#WKH#GHYLO#DV#WKH#VRQJ#RI#OLIH#
++HQGLQ/#74,1

6SHHU#0RUJDQ/#RQ#WKH#RWKHU#KDQG/#UHMHFWV#3\QFKRQ·V#DPELYDOHQFH#ZULWLQJ=

WKH#UHDGHU#PD\#DOVR#JURZ#YH[HG#WR#WKH#SRLQW#RI#JLYLQJ#XS#RQ#WKH#
VRPH#IRXU#KXQGUHG#FKDUDFWHUV/#WKH#WRWDO#YRODWLOLW\#RI#PRRG#+IURP#
XWWHU#VODSVWLFN#WR#WKH#GDUNHVW#PHGLWDWLRQ#LQ#D#VLQJOH#OLQH,/#DQG#WKH#
UHSHDWHG#H[SORVLRQ#RI#YHULVLPLOLWXGH#DQG#WRQH#ZLWK#WKH#PRVW#
RXWUDJHRXV#DQDFKURQLVPV#DQG#FUDVV/#VHHPLQJO\#FKLOGLVK#
LQGHFRUXPV1##7KH#SRLQW#RI#YLHZ#RIIHUV#QR#DQFKRULQJ#IUDPH#VLQFH#LW#LV#
IUHH#WR#WKH#SRLQW#RI#VZLWFKLQJ#IURP#VFHQHV#UHQGHUHG#DV#GUDPD#WR#
RWKHUV#GRQH#WKURXJK#DQ#RPQLVFLHQW#YRLFH#VR#XUJHQW#WKDW#LW#GURSV#DOO#
SUHWHQVH#RI#DUWLILFH/#JUDEV#WKH#UHDGHU#E\#WKH#FROODU/#DQG#VSHDNV#KHDG#
RQ1##0RVW#RI#DOO/#ZH#PLJKW#JURZ#ZHDU\#RI#WU\LQJ#WR#ZDGH#WKURXJK#D#
SORW#WKDW#HPSOR\V#VR#IHZ##WUDQVLWLRQV#RU#H[SODQDWLRQV/#ZKLFK#GURSV#
XV#LQWR#WKLV#RU#WKDW#VFHQH#DV#LQWR#VWUDQJH#SDUWLHV#WR#ILJXUH#RXW#E\#RXU#
RZQ#ZLWV#ZKHUH#DQG#DPRQJ#ZKRP#ZH#DUH1##,Q#VKRUW/#ZH#PD\#VLPSO\#
JLYH#XS#LQ#FRQIXVLRQ/#SUHIHUULQJ#DQ\WKLQJ#00#WKH#FUXPEOLQJ#FDWKHGUDO#
RI#IRUPDO#DHVWKHWLFV#00#WR#WKLV#FKDRV#+0RUJDQ/#;6,1

)RU#+HQGLQ/#OLIH#LV#D#GHOXVLRQ/#WKH#GLFKRWRP\#RI#PHDQLQJ2PHDQLQJOHVVQHVV#D#WUDS/##

DQG/#´'HDWK#5XOHVµ#++HQGLQ/#6:,1##0RUJDQ/#DV#YH[HG#DV#DQ\#RI#3\QFKRQ·V#UHDGHUV/#

LQVWHDG#EHFRPHV#QRVWDOJLF#IRU#´WKH#FUXPEOLQJ#FDWKHGUDOµ#RI#WKH#WUDGLWLRQDO#QRYHO#

ZKHQ#IDFHG#E\#VXFK#RYHUZKHOPLQJ#FKDRV1##2QH#HVVD\#UHYHOV#LQ#WKH#+RWKRXVH/#

ZKLOH#WKH#RWKHU#SDQLFV#LQ#WKH#6WUHHW1##7KHVH#DUH#W\SLFDO#UHDFWLRQV1##-DPHV#1RKUQEHUJ#

ZULWHV/#´3\QFKRQ·V#ERRNV#GLVSOD\#D#PDQLF#DQG#DOPRVW#PLQGOHVV#LQYHQWLRQ/#ZKLOH#

DQ#XOWLPDWHO\#HQWURSLF#DQG#GHSUHVVLYH#TXDOLW\#JUDGXDOO\#HQJXOIV#WKH#

GHYHORSPHQWµ#+1RKUQEHUJ/#48;,1##7LPH#DQG#WLPH#DJDLQ#ZH#DUH#WROG#WKDW#WKH#QRYHOV#

SUHVHQW#XV#ZLWK#FKDRV#DQG#UHVROYH#WKHPVHOYHV#WKURXJK#DSRFDO\SVH1##7KLV#HLWKHU#

IUXVWUDWHV#RXU#VHDUFK#IRU#PHDQLQJ#E\#EHLQJ#ZLOOIXOO\#GLIILFXOW#RU#IRUFHV#XV#WR#DFFHSW#

PHDQLQJOHVVQHVV#DV#D#VLJQ#WKDW#WKH#HQG#LV#QHDU1##0RVW#RI#WKHVH#FULWLFV#XVH#WKHLU#
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H[SHULHQFH#RI#UHDGLQJ#GLIILFXOW#0RGHUQLVW#WH[WV#OLNH#8O\VVHV#DQG#7KHý:DVWHý/DQG#DV#

D#PRGHO#IRU#XQGHUVWDQGLQJ#WKH#FRPSOH[LWLHV#RI#3\QFKRQ·V#WH[WV1##%XW#XQOLNH#-R\FH/#

LW#LV#QRW#FHUWDLQ#WKDW#3\QFKRQ#LV#LQWHUHVWHG#LQ#D#PHWKRG#RI/#DV#(OLRW#ZURWH/#

´FRQWUROOLQJ/#RI#RUGHULQJ/#RI#JLYLQJ#VKDSH#DQG#VLJQLILFDQFH#WR#WKH#LPPHQVH#

SDQRUDPD#RI#IXWLOLW\#DQG#DQDUFK\#ZKLFK#LV#FRQWHPSRUDU\#KLVWRU\µ#+´8O\VVHV/#

2UGHU/#DQG#0\WK/µ#7;6,1##,I#3\QFKRQ#LV/#WR#TXRWH#$ODQ#-1#)ULHGPDQ#DQG#0DQIUHG#

3XHW]/#´DQ#DXWKRU#LQ#VHDUFK#RI#D#PHWDSKRUµ##WKHQ/#ZH#DUH#WROG/#WKDW#PHWDSKRU#PXVW#

EH#IRXQG#LQ#VFLHQFH#DQG#FDQ#RQO\#EH#HQWURS\#+)ULHGPDQ#)#3XHW]/#56,1##)RU#0RUJDQ/#

WKLV#UHYHDOV#3\QFKRQ·V#FHQWUDO#ZHDNQHVV=##´2QH#FDQ#RQO\#ZRQGHU#LI#LQ#VRPH#RGG#

ZD\#3\QFKRQ#KDV#QRW#WDNHQ#WKH#FRQFHSW#RI#HQWURS\#WRR#VHULRXVO\/#DOORZLQJ#DQ#LGHD#

RI#SK\VLFV/#ZKLFK#KDV#YDOLGLW\#DV#D#SV\FKRORJLFDO#GHOXVLRQ/#WR#GRPLQDWH#KLV#RZQ#

YLHZ#RI#KXPDQ#OLIHµ#+0RUJDQ/#<:,1

7KLV#PRYHV#XV#YHU\#TXLFNO\#WR#TXHVWLRQ#WKUHH=##´,V#LW#ZRUWK#WKH#HIIRUW#RI#

ILQGLQJ#RXW"µ##)RU#WKH#+RWKRXVH#FULWLF/#WKDW#DQVZHU#GHSHQGV#RQ#KRZ#VHULRXVO\#KH#

RU#VKH#LV#ZLOOLQJ#WR#WDNH#HQWURS\/#KRZ#YDOLG#WKH\#EHOLHYH#LW#LV#DV#D#PHWDSKRU#IRU#

KXPDQ#OLIH1##'DYLG#/HYHUHQ]#ZULWHV#WKDW#ZKHQ#KH#GLVFRYHUHG#´WKDW#>*UDYLW\ªVý

5DLQERZ@#GLG#PDNH#VHQVHµ#KH#ZDV#WKHQ#DEOH#WR#´GLVPLVV#WKH#ERRN#DV#D#VHUPRQ#WKDW#

ZDV/#TXLWH#VLPSO\#ZURQJµ#+/HYHUHQ]/#575,1##(GZDUG#0HQGHOVRQ/#RQ#WKH#RWKHU#

KDQG/#DUJXHV#WKDW#WKH#FKRLFH#EHWZHHQ#PHDQLQJ#DQG#FKDRV#IRXQG#LQ#*UDYLW\ªVý

5DLQERZ#LV#LQGLFDWLYH#RI#LWV#VWDWXV#DV#DQ#HQF\FORSHGLF#QDUUDWLYH#DQG#WKXV#SODFHV#LW#

ZLWKLQ#D#OLWHUDU\#WUDGLWLRQ#ZKLFK#LQFOXGHV#7KHý'LYLQHý&RPHG\/#'RQý4XL[RWH/#)DXVW/#

0RE\ý'LFN/#DQG#8O\VVHVý+´*UDYLW\·V#(QF\FORSHGLD/µ#494,1####6LPLODUO\/#7DQQHU#ZULWHV#

WKDW#´3\QFKRQ·V#ZRUN#WDNHV#LWV#SODFH#LQ#WKDW#OLQH#RI#GD]]OLQJO\#GDULQJ/#HYHQ#
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LGLRV\QFUDWLF#$PHULFDQ#ZULWLQJ#ZKLFK#OHDGV#EDFN#WKURXJK#)DXONQHU#WR#0DUN#

7ZDLQ#DQG#+DZWKRUQH/#DQG#DERYH#DOO#WR#0HOYLOOH#DQG#0RE\ý'LFNµ#+7DQQHU/#<4,1##

'HSHQGLQJ#RQ#KRZ#RQH#DUUDQJHV#WKH#FDQRQ/#3\QFKRQ#LV#HLWKHU#VPDUW#RU#VWXSLG/#,Q#

RU#2XW1##,Q#WKLV#ZD\/#PXFK#RI#3\QFKRQ#FULWLFLVP#EHJLQV#WR#ORRN#OLNH#WKH#ZRUN#RI#WKH#

:KROH#6LFN#&UHZ1##$Q#HQGOHVVO\#UHGXQGDQW#JDPH#RI#SURSHUýQRXQVñýOLWHUDU\ýDOOXVLRQVñý

FULWLFDOýRUýSKLORVRSKLFDOýWHUPVýOLQNHGýLQýFHUWDLQýZD\Vï

)RU#3RLULHU/#WKHUH#LV#D#JUHDW#GHDO#RI#GDQJHU#LQ

ORRNLQJ#DW#WKH#ZULWLQJ#DV#VRPHWKLQJ#WR#EH#ILJXUHG#RXW#E\#D#SURFHVV#RI#
WUDQVODWLRQ/#D#SURFHVV#ZKLFK#RPLWV#WKH#ZHLUGQHVV#DQG#SOHDVXUH#RI#WKH#
UHDGLQJ#H[SHULHQFH#DV#LW#JRHV#DORQJ/#WKH#NLQG#RI#H[SHULHQFH#ZKLFK/#
VD\/#ZH#H[SHFW#IURP#'LFNHQV#ZLWKRXW#EHLQJ#ZRUULHG#DERXW#LW1##7KH#
GDPDJH#FRQVLVWV#RI#WUHDWLQJ#HDFK#RI#WKH#IRUPDO#RU#VW\OLVWLF#RU#DOOXVLYH#
HOHPHQWV#LQ#D#ZRUN#DV#D#FOXH#WR#PHDQLQJ/#D#SRLQW#RI#SRVVLEOH#
VWDELOL]DWLRQ1##7KLV#LV#DQ#HVSHFLDOO\#LQDSSURSULDWH#ZD\#WR#WUHDW#
3\QFKRQ#EHFDXVH#HDFK#RI#WKHVH#HOHPHQWV#LV#LQ#LWVHOI#KLJKO\#PRELOH#
DQG#GUDPDWLF1##(DFK#LV#D#FOXH#QRW#WR#PHDQLQJ#VR#PXFK#DV#WR#FKDRV#RI#
PHDQLQJ/#DQ#HYLGHQFH#RI#WKH#LPSRVVLELOLW\#RI#VWDELOL]DWLRQ1##:H#DUH#
FRQIURQWHG#ZLWK#ZKDW/#LQ#DQRWKHU#FRQWH[W/#,#FDOO#D#OLWHUDWXUH#RI#ZDVWH#
+´,PSRUWDQFH#RI#7KRPDV#3\QFKRQ/µ#83,1#

7KH#UHDGHU#RI#3\QFKRQ#LV#FDXJKW#EHWZHHQ#WKH#QDLYHWp#RI#WKH#4<WK#FHQWXU\#UHDOLVW#

WUDGLWLRQ/#ZKHUHLQ#HYHU\WKLQJ#LV#H[SODLQHG/#DQG#WKH#VRSKLVWLFDWLRQ#RI#WKH#53WK#

FHQWXU\#PRGHUQLVW#WUDGLWLRQ/#ZKHUHLQ#HYHU\WKLQJ#UHTXLUHV#DQ#H[SODQDWLRQ1##:H#DUH#

HLWKHU#WRR#SDVVLYH#RU#WRR#DFWLYH#LQ#RXU#UHDGLQJ#KDELWV#DQG#3\QFKRQ#VHHPV#WR#

SUREOHPDWL]H#ERWK#WHQGHQFLHV1##)RU#3RLULHU/#WKLV#UHTXLUHV#D#JUHDW#GHDO#RI#FDUH#RQ#WKH#

UHDGHU·V#SDUW#OHVW#WKH\#´GR#WR#>3\QFKRQ@#WKH#GDPDJH#DOUHDG\#GRQH#WR#-R\FH#DQG#

(OLRWµ#+´,PSRUWDQFH#RI#7KRPDV#3\QFKRQ/µ#83,1#

,I#3\QFKRQ#UHVLVWV#D#VWDEOH#UHDGLQJ/#EH#LW#LQ#KLV#OLIH#RU#LQ#KLV#WH[WV/#LW#LV#

EHFDXVH#KH#XQGHUVWDQGV#WRR#ZHOO#WKH#QRUPDOL]LQJ#SURFHVVHV#RI#PHDQLQJ#PDNLQJ#

DQG#FDQRQ#PDNLQJ1##%\#UHPDLQLQJ#IUDJPHQWHG#KH#UHIXVHV#WR#EH#LQWHUSHOODWHG/#
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´KDLOHGµ#LQ#WKH#$OWKXVVHULDQ#VHQVH/#E\#WKH#OLWHUDU\#DQG#VRFLDO#PHFKDQLVPV#KH#ZDV#

ERUQ#LQWR1##7KH#OLWHUDWXUH#RI#ZDVWH/#WR#XVH#3RLULHU·V#SKUDVH/#GRHV#QRW#UHSUHVHQW#WKH#

HQG#RI#OLWHUDWXUH/#WKH#JOHHIXO#DSRFDO\SVH#RI#WKH#+RWKRXVH/#EXW#LQVWHDG#WKH#

UHFRJQLWLRQ#WKDW#FULWLFLVP/#SDUWLFXODUO\#PRGHUQLVW#FULWLFLVP/#KDV#EHFRPH#VR#

GRPLQDQW#WKDW#LW#QR#ORQJHU#UHVSRQGV#WR#OLWHUDU\#WH[WV#EXW#LQ#IDFW#SURGXFHV#WKHP1##

:KHUHDV#FULWLFLVP#ZDV#WUDGLWLRQDOO\#D#ZD\#RI#FRPPHQWLQJ#RQ#H[LVWLQJ#WH[WV/#LW#QRZ#

DQWLFLSDWHV#WKHP/#LQWHUSUHWV#WKHP#LQ#DGYDQFH1##,W#LV#QRW#3\QFKRQ#ZKR#LV#

DSRFDO\SWLF#EXW#OLWHUDU\#FULWLFLVP#LWVHOI1##:KDW#ZH#DGPLUH#RU#ILQG#WHUULI\LQJ#LQ#

3\QFKRQ·V#WH[WV#DUH#WKH#YHU\#WKLQJV#ZH#HQMR\#RU#IHDU#LQ#WKH#ZRUOG#DURXQG#XV1##7KH#

WH[WV#DUH#WKH#ZDVWH#PDWHULDO#RI#RXU#OLYHV#OLYHG#LQ#SUHWHULWH#VWUHHWV#DQG#HOHFW#

KRWKRXVHV1#

$ORQJ#ZLWK#0F+RXO#DQG#:LOOV/#-XGLWK#&KDPEHUV/#0LFKDHO#%pUXEp#DQG#

RWKHUV#KDYH#EHJXQ#WR#SUREOHPDWL]H#WKH#PRGHUQLVW#SURFHGXUHV#ZKLFK#KDYH#

FKDUDFWHUL]HG#3\QFKRQ#FULWLFLVP#XS#WR#DQG#HYHQ#DIWHU#WKH#SXEOLFDWLRQ#RI#9LQHODQG1##

,Q#WKH#QLQHWLHV/#FULWLFLVP#KDV#PDGH#D#GHILQLWH#VKLIW#WRZDUG#SRVWPRGHUQ#DQG#

SRVWVWUXFWXUDO#UHDGLQJV#RI#3\QFKRQ·V#WH[WV1##'DYLG#&RZDUW#DUJXHV#WKDW#WKH#-R\FHDQ#

SDUDOOHO#SRSXODU#DPRQJ#PDQ\#3\QFKRQ#FULWLFV#LV#QR#ORQJHU#DSSOLFDEOH=

WKH#OLWHUDU\#DSRWKHRVLV#WRZDUG#ZKLFK#PRGHUQLVP#PRYHV#+LQ#D#
QXPEHU#RI#WH[WV,#LV#QRW#DYDLODEOH#WR#SRVWPRGHUQLVP/#DQG#WKXV#
9LQHODQG#FRUUHVSRQGV#QRW#WR#)LQQHJDQVý:DNHýEXW#WR#WKH#QHZ#OLWHUDU\#
VWDUW#-R\FH#GLG#QRW#OLYH#WR#XQGHUWDNH#+&RZDUW/#9,1

0RUHRYHU/#LQ#9LQHODQG/#3\QFKRQ#VHDUFKHV#IRU##D#´OLWHUDU\#VWDUWµ#ZKLFK#-R\FH#ZRXOG#

QHYHU#KDYH#XQGHUWDNHQ1##3\QFKRQ·V#WH[WV#DUH#QRW#D#VWHS#EH\RQG#LQ#WKH#HYROXWLRQ#RI#

OLWHUDWXUH#EXW#DQ#DEDQGRQPHQW#RI#LWV#GHVWLQ\#DV#D#GHVWLQ\1##,I#KH#FDQQRW#EH#UHDG#

VDWLVIDFWRULO\#E\#KLV#FRQWHPSRUDU\#UHDGHUV#LW#LV#EHFDXVH#KH#LV/#OLNH#1LHW]VFKH/#
7:



XQWLPHO\1##$V#1LHW]VFKH#ZULWHV#LQ#(FFHý+RPR/#´,#DP#RQH#WKLQJ/#P\#ZULWLQJV#DQRWKHU#

PDWWHUµ=

000#%HIRUH#,#GLVFXVV#WKHP/#RQH#E\#RQH/#OHW#PH#WRXFK#RQ#WKH#TXHVWLRQ#RI#
WKHLU#EHLQJ#XQGHUVWRRG#RU#QRWýXQGHUVWRRG1##,·OO#GR#LW#DV#FDVXDOO\#DV#
GHFHQF\#SHUPLWV>#IRU#WKH#WLPH#IRU#WKLV#TXHVWLRQ#FHUWDLQO\#KDVQ·W#FRPH#
\HW1##7KH#WLPH#IRU#PH#KDVQ·W#FRPH#\HW=##VRPH#DUH#ERUQ#SRVWKXPRXVO\#
+(FFHý+RPR/#:48,1

3\QFKRQ·V#WH[WV#JLYH#XV#WKH#VLPLODU#LPSUHVVLRQ#RI#EHLQJ#ZULWWHQ#IRU#DQ#DXGLHQFH#

WKDW#KDV#QRW#\HW#EHHQ#ERUQ#DQG#LQGHHG#PD\#QHYHU#EH1##7KDW#LQVWHDG#RI#ZULWLQJ#IRU#

WKRVH#ORQJLQJ#IRU#WKH#UHGXQGDQF\#RI#DQRWKHU#)LQQHJDQVý:DNH/#3\QFKRQ#LV#LQVWHDG#

FUHDWLQJ#KLV#RZQ#DXGLHQFH16##7KH\#DUH#9LQHODQG·V#3UDLULH#:KHHOHU·V/#ERUQ#LQWR#D#

SRVWPRGHUQ#ZRUOG#GHILQHG#E\#WKH#1LHW]VFKHDQ#´ILQðGHðPLOOHQLXPýPRRGµ#ZKHUH#ZH#

OLYH#´RQ#WKH#YLROHQW#HGJH#EHWZHHQ#HFVWDV\#DQG#GHFD\µ#+.URNHU#)#&RRN/#<,1##-XGLWK#

&KDPEHUV#ZULWHV/#´,W#LV#WKLV#WZLOLJKW#GHFD\#WKDW#3UDLULH#:KHHOHU/#WKH#\RXQJ#DQG#

MDGHG#9HQXV#RI#WKH#UHFRQILJXUHG#ZRUOG/#PXVW#QHJRWLDWH#LI#WKHUH#LV#WR#EH#KRSH#IRU#

KHU#IXWXUH#DQG#$PHULFD·Vµ#+&KDPEHUV/#475,1

,I#3\QFKRQ#KDV#D#ELDV/#LW#LV#WRZDUG#WKH#\RXWK#RI#WKH#6WUHHW1##3UDLULH/#WKH#

FKLOGUHQ#RI#0DOWD/#0HDWEDOO#0XOOLJDQ#DQG#&RPSDQ\/#/RWLRQ#00#DOO#UHSUHVHQW#IRU#KLP#

WKH#H\H#RQ#WKH#IXWXUH#ZKLFK#LV#ERWK#LQQRFHQW#DQG#MDGHG/#GLVLQWHUHVWHG#DQG#KRSHIXO1##

7KH\#DUH#DEOH#WR#LPPHUVH#WKHPVHOYHV#LQ#WKH#UXEEOH#RI#FLYLOL]DWLRQ#ZLWKRXW#ZLOOLQJ#

êï ý%\#LQYRNLQJ#1LHW]VFKH·V#XQWLPHO\#,#GR#QRW#PHDQ#WR#FRQIXVH#KLP#ZLWK#
PRGHUQLVW#RU#DYDQW0JDUGLVW#QRWLRQV#RI#PHOLRULVWLF#SURJUHVV#RU#LQQRYDWLRQ#
IRU#LWV#RZQ#VDNH1##,#UHDG#WKH#FRQWUDVW#EHWZHHQ#WKH#XQWLPHO\#DQG#WKH#WLPHO\#
DV#D#GLVWLQFWLRQ#EHWZHHQ#QRQOLQHDU#DQG#OLQHDU#PRYHPHQWV#LQ#WLPH/#LQ#KLV0
WRU\1##7KH#XQWLPHO\#LV#WKDW#ZKLFK#LV#WURSLF/#UHYHUVLEOH/#DQG#DQDJUDPPDWL0
FDO1###7R#EH#ERUQ#SRVWKXPRXVO\#LV#WR#DUULYH#DIWHU#RQH·V#RZQ#GHDWK/#WR#
EHFRPH#WKH#UHVLGXH#RI#RQH·V#RZQ#VFDWWHULQJ1#
7;



LW#LQWR#VRPHWKLQJ#WKH\#FDQ#FRQWURO1##7KH\#WDNH#SOHDVXUH#LQ#LWV#VWUDQJHQHVV/#LQ#LWV#

DEVXUGLW\/#ZLWKRXW#ORVLQJ#VLJKW#RI#LWV#VHULRXVQHVV1##3\QFKRQ#ZULWHV#RI#/RWLRQ=##

ZKDW#,#DSSUHFLDWH#WKLV#EDQG#IRU#LV#LWV#FRQWUDGLFWLRQV/#ZKLFK#LQGHHG#
KDSSHQ#WR#EH#WKRVH#RI#URFN#¶Q·#UROO#DW#ODUJH#00#VDUFDVP#DQG#IHHOLQJ/#
SUHFLVLRQ#DQG#GLVKHYHOPHQW/#WUDQVJUHVVLRQ#RI#DQG#UHVSHFW#IRU#SRS#LQ#
DOO#LW#XELTXLW\#DQG#SRZHU1##,·P#LQWULJXHG#E\#WKH#P\VWHU\#RI#KRZ#WKLV#
EDQG#00#DQ\#EDQG#00#FDQ#FDUU\#WKHVH#ZLWK#VXFK#DSSDUHQW#JUDFH/#DQG#
WKH#P\VWHU\#LV#GHHSHQHG#IRU#PH#E\#WKHLU#JHQHUDWLRQDO#UHPRWHQHVV#
+´/XQFK#ZLWK#/RWLRQ/µ#;9,1

7KHVH#FRQWUDGLFWLRQV#DUH#WKRVH#RI#WKH#SRVWPRGHUQ#DQG#ZKDW#KH#UHDGV#DV#

´JHQHUDWLRQDO#UHPRWHQHVVµ#LV#WKH#UHDOLW\#RI#D#JHQHUDWLRQ#ERUQ#SRVWKXPRXVO\/#ERUQ#

LQWR#WKH#DQDJUDPPDWLF#PRPHQW#ZKHQ#HYHU\WKLQJ#LV#GLVPDQWOHG#DQG#RSHQHG#WR#

UHYHUVLELOLW\1##,Q#WKH#FRQFOXVLRQ#RI#KLV#LQWHUYLHZ/#3\QFKRQ#GLVFRYHUV#HFKRHV#RI#7KH#

:KROH#6LFN#&UHZ1##7KH#EDQG#GLVFXVVHV#KRZ#SRS#PXVLF#KDV#EHFRPH#OLWWOH#PRUH#WKDQ#

UHIHUHQFHV#WR#WKH#PXVLF#RI#WKH#SDVW/#HQGOHVV#UHF\FOLQJ/#ZKHQ#%DVV#3OD\HU/#%LOO#

)HUJXVRQ/#UHDOL]HV/#´%XW#WKHUH·V#JRQQD#KDYH#WR#EH#DQ#RPHJD#SRLQW/#ZKHUH#00#:KDW#

DUH#\RX#JRQQD#UHIHUHQFH/#DIWHU#1111µ##+H#SDXVHV#DQG#3\QFKRQ#ZULWHV=#´)RUýDýPRPHQWñý

HDFKýIDFHýLVýYLVLWHGýE\ýXQDFFXVWRPHGýVKDGRZVµ#+´/XQFK#ZLWK#/RWLRQ/µ#<3,1##5HVLVWLQJ#

WKH#DSRFDO\SVH/#RYHUFRPLQJ#WKH#RPHJD#SRLQW/#PHDQV#PRYLQJ#EH\RQG#RXU#VHQVH#RI#

GHVWLQ\/#RI#KLVWRULFDO#LQGHEWHGQHVV1##,W#UHTXLUHV#WKH#GDQJHURXV#SRHWU\#RI#WKH#WURSH#

ZKLFK#FDQ#WUDQVIRUP#ZDVWH#ZLWKRXW#KRSH#RI#ILQDOLW\1

7R#DFFHSW#WKH#VHGXFWLYH#FKDOOHQJH#EURXJKW#WR#XV#E\#3\QFKRQ#LV#WR#HQWHU#WKH#

=RQH1##$V#ZH#ILQG#LQ#*UDYLW\ªVý5DLQERZ/#WKH#=RQH#UHSUHVHQWV#´HQGOHVV#VLPXODWLRQµ#

+*5ý7;<,1##7KH#DXWKRU#LV#VLPXODWHG#WKURXJK#UXPRU/#SURGXFHG#E\#WKH#DXWKRULW\#RI#

WKH#VLJQDWXUH1##7KH#WH[W#LV#VLPXODWHG#DQG#SURGXFHG#E\#WKH#SURFHVV#RI#LWV#UHFHSWLRQ/#

WKH#FULWLFDO#VWUXFWXUH#WKDW#FODLPV#LW#DV#LWV#RZQ1##7KH#´5HDO#7H[W/µ#LI#ZH#WUHDW#LW#DV#D#
7<



GHVWLQ\/#EHFRPHV#´RXU#UHDO#'HVWLQ\/#WR#EH#WKH#VFKRODU0PDJLFLDQV#RI#WKH#=RQH/#ZLWK#

VRPHZKHUH#LQ#LW#D#7H[W/#WR#EH#SLFNHG#WR#SLHFHV/#DQQRWDWHG/#H[SOLFDWHG/#DQG#

PDVWXUEDWHG#WLOO#LW·V#DOO#VTXHH]HG#OLPS#RI#LWV#ODVW#GURS#111µ#+*5#853,1##%XW#WKH#5HDO#

7H[W#LV#D#GUHDP/#DQ#KDOOXFLQDWLRQ#WKDW#GRHV#QRW#YLRODWH#WKH#UHDO#EXW#PDNHV#LW#

SRVVLEOH1##:H#DUH#ORVW#LQ#DQ#HFVWDV\#RI#SDUDQRLD1##%XW#SDUDQRLG#VHOI0DZDUHQHVV#

RSHQV#XV#XS#WR#WKH#UHYHUVDO1##7KH#JRDO/#DV#%pUXEp#ZULWHV/#LV#´WR#PDNH#3\QFKRQ·V#

FDQRQLFLW\#GR#FXOWXUDO#ZRUNµ#+%pUXEp/#648,1##:H#PXVW#HPEUDFH#WKH#VLPXODWLRQ/#

NQRZLQJ#LW#IRU#WKH#ZDVWH#DQG#UHSOLFDWLRQ#WKDW#LW#LV/#DQG#PDNH#LW#GLIIHUHQW/#WUDQVIRUP#

LW#WR#RXU#DGYDQWDJH1##%\#VXUUHQGHULQJ#RXUVHOYHV#WR#3\QFKRQ·V#VWUDQJHQHVV/#ZH#

EHFRPH#XQWLPHO\/#UHYHUVLEOH1##7KH#QRYHOV#RI#RXU#VLPXODWLRQ#EHFRPH#WKH#WKHRU\#RI#D#

WH[W#ZKLFK#LV#WKH#UHVLGXH#RI#3\QFKRQ·V#VFDWWHULQJ#WKURXJKRXW#WKH#VWUHHWV#RI#RXU#

=RQH1ý
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(DUO\#LQ#7KHý&U\LQJýRIý/RWýéä#ZH#UHDG#WKH#VWRU\#RI#0XFKR#0DDV·V#H[SHULHQFH#

ZLWK#D#GLIIHUHQW#NLQG#RI#ORW=##QRW#WKH#P\VWHULRXV#/RW#7<#EXW#LQVWHDG#D#XVHG#FDU#ORW1##

7KRXJK#WKH#MRE#LV#GHVFULEHG#DV#KDYLQJ#EHHQ#´H[TXLVLWH#WRUWXUH#IRU#KLPµ#+/éäý46,/#

ZH#OHDUQ#WKDW#LW#ZDV#WKH#ODVW#WKLQJ#KH#ZDV#DEOH#WR#WUXO\#FDUH#DERXW1##2HGLSD/#ZH#

OHDUQ/#ZRUULHV#WKDW#KLV#SUHVHQW#MRE#DV#D#UDGLR#GLVN#MRFNH\#IRU#.&8)#VHUYHV#PHUHO\#

DV#D#´EXIIHU#EHWZHHQ#KLP#DQG#WKDW#ORWµ#EHFDXVH#´+H#KDG#EHOLHYHG#WRR#PXFK#LQ#WKH#

ORW/#KH#EHOLHYHG#QRW#DW#DOO#LQ#WKH#VWDWLRQµ#+/éäý48,1##7KH#ZLWKGUDZDO#DQG#SDVVLYLW\#

ZKLFK#2HGLSD#ZLWQHVVHV#LQ#KHU#KXVEDQG#DUH#V\PSWRPV#RI#WKH#SRVWPRGHUQ#PDODLVH#

ZKLFK#KDQJV#RYHU#WKH#HQWLUH#ERRN1##0XFKR#KDV#OHDUQHG#WKH#OHVVRQ#ZKLFK#LW#ZLOO#

WDNH#2HGLSD#WKH#UHVW#RI#KHU#MRXUQH\#WR#XQGHUVWDQG1##,W#LV#WKH#OHVVRQ#RI#WKH#

SRVWPRGHUQ#ZDVWH#ODQG1###0XFKR#LV#KDXQWHG#E\#WKH#PHPRU\#RI#D#´FUHDNLQJ#PHWDO#

VLJQ#WKDW#VDLG#QDGD/#QDGD/#DJDLQVW#WKH#EOXH#VN\µ#+/éäý477,#ZKLFK#YLVLWV#KLP#HDFK#

QLJKW#LQ#KLV#GUHDPV1##7KH#WHUURU#RI#WKH#ORW#LV#ODWHU#UHSODFHG#+DQG#SKDUPDFHXWLFDOO\#

HQKDQFHG,#ZLWK#SLW\#IRU#WKH#SUHWHULWH#PDVVHV#ZKR#DUH#XQLWHG#RQO\#E\#ZD\#RI#DQ#

DQDUFKLVW#PLUDFOH1##+H#H[SODLQV#WR#D#SDQLF0VWULFNHQ#2HGLSD=

´:KHQ#WKRVH#NLGV#VLQJ#DERXW#¶6KH#ORYHV#\RX/·#\HDK#ZHOO/#\RX#NQRZ/#
VKH#GRHV/#VKH·V#DQ\#QXPEHU#RI#SHRSOH/#DOO#RYHU#WKH#ZRUOG/#EDFN#
WKURXJK#WLPH/#GLIIHUHQW#FRORUV/#VL]HV/#DJHV/#VKDSHV/#GLVWDQFHV#IURP#
GHDWK/#EXW#VKH#ORYHV1##$QG#WKH#¶\RX·#LV#HYHU\ERG\1##$QG#KHUVHOI1##
2HGLSD/#WKH#KXPDQ#YRLFH/#\RX#NQRZ/#LW·V#D#IOLSSLQJ#PLUDFOHµ#+/éäý
476,1
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7KH#WHUURU#RI#´QDGDµ#+QRWKLQJQHVV/#WKH#YRLG/#VLOHQFH,#DQG#WKH#SLW\#RI#´ORYHµ#DUH#WKH#

WZLQ#OHVVRQV#RI#WKH#SUHWHULWH1###,W#LV#QRW#XQWLO#WKH#HQG#WKDW#2HGLSD#UHDOL]HV#WKHLU#IXOO#

ZHLJKW#ZKHQ#VKH#DZDLWV#WKH#PLUDFOH#RI#WKH#KXPDQ#YRLFH/#D#VRXQG#ZH/#DQG#SHUKDSV#

VKH/#QHYHU#KHDUV1##:H#DUH#OHIW#WR#ZRQGHU#ZKHWKHU#´EHKLQG#WKH#KLHURJO\SKLF#VWUHHWVµ#

VKH#ZLOO#GLVFRYHU#´WUDQVFHQGHQW#PHDQLQJ/#RU#RQO\#WKH#HDUWKµ#+/éäý4;4,1###

7UDQVFHQGHQW#PHDQLQJ/#RI#FRXUVH/#EHORQJV#WR#WKH#KRWKRXVH/#DQG#WKLV#LV#0XFKR·V#

WUXH#IDLOLQJ1##%\#ORFNLQJ#KLPVHOI#LQ#WKH#KRWKRXVH#RI#/6'0LQGXFHG#WUDQVFHQGHQFH#KH#

IRUJHWV#WKH#HDUWK#+WKH#VWUHHW,#WR#ZKLFK#WKH#SUHWHULWH#WUXO\#EHORQJ#DQG#WKH#VRXQG#RI#

WKHLU#DQRQ\PRXV#YRLFHV#MRLQHG#LQ#XQLVRQ1

%XW#EHIRUH#ZH#FRQGHPQ#0XFKR#LW#LV#LPSRUWDQW#WR#UHPHPEHU#WKH#ORW1##7KH#

GHVFULSWLRQ#RI#WKH#XVHG#FDU#ORW#LV#D#UHPDUNDEOH#FDWDORJ#RI#ZDVWH#DQG#RQH#ZRUWK#

H[DPLQLQJ#PRUH#FORVHO\=

<HW#DW#OHDVW#KH#KDG#EHOLHYHG#LQ#WKH#FDUV1##0D\EH#WR#H[FHVV=##KRZ#FRXOG#
KH#QRW/#VHHLQJ#SHRSOH#SRRUHU#WKDQ#KLP#FRPH#LQ/#1HJUR/#0H[LFDQ/#
FUDFNHU/#D#SDUDGH#VHYHQ#GD\V#D#ZHHN/#EULQJLQJ#WKH#PRVW#JRGDZIXO#RI#
WUDGH0LQV=##PRWRUL]HG/#PHWDO#H[WHQVLRQV#RI#WKHPVHOYHV/#RI#WKHLU#
IDPLOLHV#DQG#ZKDW#WKHLU#ZKROH#OLYHV#PXVW#EH#OLNH/#RXW#WKHUH#VR#QDNHG#
IRU#DQ\ERG\/#D#VWUDQJHU#OLNH#KLPVHOI/#WR#ORRN#DW/#IUDPH#FRFNH\HG/#
UXVW\#XQGHUQHDWK/#IHQGHU#UHSDLQWHG#LQ#D#VKDGH#MXVW#RII#HQRXJK#WR#
GHSUHVV#WKH#YDOXH/#LI#QRW#0XFKR#KLPVHOI/#LQVLGH#VPHOOLQJ#KRSHOHVVO\#
RI#FKLOGUHQ/#VXSHUPDUNHW#ERR]H/#WZR/#VRPHWLPHV#WKUHH#JHQHUDWLRQV#
RI#FLJDUHWWH#VPRNHUV/#RU#RI#GXVW#00#DQG#ZKHQ#WKH#FDUV#ZHUH#VZHSW#RXW#
\RX#KDG#WR#ORRN#DW#WKH#DFWXDO#UHVLGXH#RI#WKHVH#OLYHV/#DQG#WKHUH#ZDV#QR#
ZD\#WHOOLQJ#ZKDW#WKLQJV#KDG#EHHQ#WUXO\#UHIXVHG#+ZKHQ#VR#OLWWOH#KH#
VXSSRVHG#FDPH#E\#WKDW#RXW#RI#IHDU#PRVW#RI#LW#KDG#WR#EH#WDNHQ#DQG#
NHSW,#DQG#ZKDW#KDG#VLPSO\#+SHUKDSV#WUDJLFDOO\,#EHHQ#ORVW=##FOLSSHG#
FRXSRQV#SURPLVLQJ#VDYLQJV#RI#8#RU#43�/#WUDGLQJ#VWDPSV/#SLQN#IO\HUV#
DGYHUWLVLQJ#VSHFLDOV#DW#WKH#PDUNHWV/#EXWWV/#WRRWK0VK\#FRPEV/#KHOS0
ZDQWHG#DGV/#<HOORZ#3DJHV#WRUQ#IURP#WKH#SKRQH#ERRN/#UDJV#RI#ROG#
XQGHUZHDU#RU#GUHVVHV#WKDW#DOUHDG\#ZHUH#SHULRG#FRVWXPHV/#IRU#ZLSLQJ#
\RXU#RZQ#EUHDWK#RII#WKH#LQVLGH#RI#D#ZLQGVKLHOG#ZLWK#VR#\RX#FRXOG#
VHH#ZKDWHYHU#LW#ZDV/#D#PRYLH/#D#ZRPDQ#RU#FDU#\RX#FRYHWHG/#D#FRS#
ZKR#PLJKW#SXOO#\RX#RYHU#MXVW#IRU#GULOO/#DOO#WKH#ELWV#DQG#SLHFHV#FRDWHG#
XQLIRUPO\/#OLNH#D#VDODG#RI#GHVSDLU/#LQ#D#JUD\#GUHVVLQJ#RI#DVK/#
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FRQGHQVHG#H[KDXVW/#GXVW/#ERG\#ZDVWHV#000#LW#PDGH#KLP#VLFN#WR#ORRN/#
EXW#KH#KDG#WR#ORRN#+/éäý46,1

7KLV#SDVVDJH#UHDGV#OLNH#D#OLWDQ\#RI#WKH#GLVSRVVHVVHG#DQG#WKH#KRSHOHVV1##7KH#WUDVK#

DQG#UHVLGXH/#DVK#DQG#ZDVWH#ZKLFK#FKDUDFWHUL]H#WKH#WUDGH0LQV#H[WHQG#WKHPVHOYHV#WR#

LQFOXGH#WKH#SHRSOH#WR#ZKRP#WKH\#RQFH#EHORQJHG1##7KH#XVHG#FDUV#UHSUHVHQW#WKH#

´DFWXDO#UHVLGXH#RI#WKHVH#OLYHVµ#DQG#DUH#´PHWDO#H[WHQVLRQV#RI#WKHPVHOYHV1µ##:KDW#

PDNHV#0XFKR#VLFN#DQG#ZKDW#IDVFLQDWHV#KLP#QHYHUWKHOHVV#LV#WKH#QRWLRQ#WKDW#LW#LV#QRW#

WKH#FDUV#ZKLFK#DUH#WKH#ZDVWH#EXW#WKH#SHRSOH#00#WKH#SUHWHULWH#WKHPVHOYHV/#ZKR#DUH#

WKH#UHVLGXH#RI#WKHLU#RZQ#WUDVK1

,Q#KLV#HVVD\#´7KH#5HPDLQGHU/µ#%DXGULOODUG#GHVFULEHV#WKH#UHODWLRQVKLS#

EHWZHHQ#WKH#ERG\#DQG#LWV#VKDGRZ#DV#DQ#H[DPSOH#RI#WKH#´UHPDLQGHU#SDU#

H[FHOOHQFH1µ##7KH#VKDGRZ#LV=

VRPHWKLQJ#WKDW#FDQ#IDOO#IURP#WKH#ERG\/#MXVW#OLNH#KDLU/#H[FUHPHQW/#RU#
QDLO#FOLSSLQJV#WR#ZKLFK#LW#´LVµ#FRPSDUHG#LQ#DOO#DUFKDLF#PDJLF1##%XW#
WKH\#DUH#DOVR/#RQH#NQRZV/#´PHWDSKRUVµ#RI#WKH#VRXO/#RI#EUHDWK/#RI#
%HLQJ/#RI#HVVHQFH/#RI#ZKDW#SURIRXQGO\#JLYHV#PHDQLQJ#WR#WKH#VXEMHFW1##
:LWKRXW#DQ#LPDJH#RU#ZLWKRXW#D#VKDGRZ/#WKH#ERG\#EHFRPHV#D#
WUDQVSDUHQW#QRWKLQJ/#LWýLVýLWVHOIýQRWKLQJýEXWýDýUHPDLQGHU1##,W#LV#WKH#
GLDSKDQRXV#VXEVWDQFH#WKDW#UHPDLQV#RQFH#WKH#VKDGRZ#LV#JRQH1##7KHUH#
LV#QR#PRUH#UHDOLW\=##LW#LV#WKH#VKDGRZ#WKDW#KDV#FDUULHG#DOO#UHDOLW\#DZD\#
ZLWK#LW1#111#7KXV#WKH#ERG\#FDQ#EH#QRWKLQJ#EXW#WKH#ZDVWH#SURGXFW#RI#LWV#
RZQ#UHVLGXH/#WKH#IDOORXW#RI#LWV#RZQ#IDOORXW#+´7KH#5HPDLQGHU/µ#47;,1

7KH#UHPDLQGHU#FKDOOHQJHV#QRW#RQO\#RXU#SULYLOHJLQJ#RI#WKH#VXEMHFW/#RI#WKH#ERG\/#DW#

WKH#H[SHQVH#RI#ZDVWH#EXW#DOVR#WKH#YHU\#QDWXUH#RI#WKH#UHDO1##)RU#%DXGULOODUG/#´WKH#

LPSRVVLELOLW\#RI#GHWHUPLQLQJ#ZKDW#LV#WKH#UHPDLQGHU#RI#WKH#RWKHU#FKDUDFWHUL]HV#WKH#

SKDVH#RI#VLPXODWLRQ#DQG#WKH#GHDWK#WKURHV#RI#GLVWLQFWLYH#V\VWHPV/#D#SKDVH#ZKHQ#

HYHU\WKLQJ#EHFRPHV#D#UHPDLQGHU#DQG#D#UHVLGXDOµ#+´7KH#5HPDLQGHU/µ#477,1#

0RUHRYHU/#KH#ZULWHV/#´DOO#RI#WKH#UHDO#LV#UHVLGXDOµ#DQG#WKDW#ZKLFK#ZH#SULYLOHJH#DV#WKH#
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UHDO#LV/#LQ#IDFW/#WKH#IDOO#RXW#RI#HYHU\WKLQJ#ZKLFK#LV#DOUHDG\#UHVLGXDO#+´7KH#

5HPDLQGHU/µ#479,1##7KXV#WKH#(OHFW#DUH#QRW#RQO\#WKH#UHPDLQGHU#RI#WKH#3UHWHULWH/#EXW#

WKH#UHDOLW\#ZKLFK#JUDQWV#WKHP#WKHLU#KHJHPRQ\#LV#RQO\#WKH#UHPDLQGHU#RI#WKH#ZDVWHG#

=RQH#ZKLFK#WKH\#GRPLQDWH1##%XW#WKLV#UHYHUVDO#GRHV#QRW#VLPSO\#LQYHUW#RXU#FRPPRQ#

VHQVH>#LQVWHDG/#LW#GHVWDELOL]HV#RXU#DELOLW\#WR#GLVWLQJXLVK#EHWZHHQ#WKH#HOHFW#DQG#WKH#

SUHWHULWH/#WKH#KRWKRXVH#DQG#WKH#VWUHHW/#DQG#VR#RQ1##7KH#UHDOLW\#RI#WKH#=RQH/#WKH#

UHDOLW\#RI#UHDOLW\/#LV#DOZD\V#DW#WKH#OHYHO#RI#K\SHUUHDOLW\/#RU#VLPXODWLRQ/#EHFDXVH#LW#LV#

DOZD\V#UHSURGXFHG#E\#LWV#RZQ#UHPDLQGHU1##:LWKRXW#WKH#SUHWHULWH/#WKH#HOHFW#ORVHV#LWV#

UHDOLW\/#MXVW#DV#WKH#ERG\#UHTXLUHV#LWV#VKDGRZ1##7KXV#LW#LV#WKURXJK#GLVFRXUVH#WKDW#WKH#

5HDO#FRQWLQXHV#WR#GRPLQDWH#DV#UHDOLW\1##%DXGULOODUG#ZULWHV=##´%LUWK#LV#UHVLGXDO#LI#LW#LV#

QRW#V\PEROLFDOO\#UHYLVLWHG#WKURXJK#LQLWLDWLRQ1##'HDWK#LV#UHVLGXDO#LI#LW#LV#QRW#UHVROYHG#

LQ#PRXUQLQJ/#LQ#WKH#FROOHFWLYH#FHOHEUDWLRQ#RI#PRXUQLQJ1##9DOXH#LV#UHVLGXDO#LI#LW#LV#QRW#

UHDEVRUEHG#DQG#YROLWDOL]HG#LQ#WKH#F\FOH#RI#H[FKDQJHVµ#+´7KH#5HPDLQGHU/µ#479,1###

%XW#ZKDW#EHFRPHV#RI#5HDOLW\/#RI#%LUWK/#'HDWK#DQG#9DOXH/#ZKHQ#ZH#FDQ#QR#ORQJHU#

UHYLVLW#WKHP#V\PEROLFDOO\/#UHVROYH#WKHP/#RU#UHDEVRUE#WKHP"##7KLV#LV#WKH#SUREOHP#RI#

SRVWPRGHUQLW\#DQG#WKH#=RQH14

7KH#GLIILFXOW\#RI#GHILQLQJ#WKH#SRVWPRGHUQ#UHVXOWV#IURP#LWV#SUREOHPDWLF#

UHODWLRQVKLS#WR#PRGHUQLW\1##,Q#PDQ\#ZD\V#WKH#´SRVW0µ#GHVLJQDWHV#WKH#SRVWPRGHUQ#

DV#D#UHPDLQGHU#RI#WKH#PRGHUQ/#WKH#UHVLGXH#RI#D#FXOWXUDO#GRPLQDQW#LQ#GHFOLQH1##

/\RWDUG/#LQ#KLV#WH[W#7KHý3RVWPRGHUQý&RQGLWLRQ/#DUJXHV#WKDW#WKH#WHUP#´PRGHUQµ#

ìï %DXGULOODUG©VýQRWLRQýRIýWKHýUHPDLQGHUýLVýGUDZQýIURPý%DWDLOOH©VýFRQFHSWVýRIýH[FUHWLRQýDQGýDSSURð
SULDWLRQïýý$VýDQýDOWHUQDWLYHýWRýVFLHQFHñý%DWDLOOHýVXJJHVWVñý¦7KHý+HWHURORJLFDOý7KHRU\ýRIý.QRZOð
HGJHï§ýýý+HWHURORJ\ñýKHýDUJXHVñý¦OHDGVýWRýWKHýFRPSOHWHýUHYHUVDOýRIýWKHýSKLORVRSKLFDOýSURFHVVñý
ZKLFKýFHDVHVýWRýEHýWKHýLQVWUXPHQWýRIýDSSURSULDWLRQñýDQGýQRZýVHUYHVýH[FUHWLRQâýLWýLQWURGXFHVýWKHý
GHPDQGýIRUýWKHýYLROHQWýJUDWLILFDWLRQVýLPSOLHGýE\ýVRFLDOýOLIH§ýõ%DWDLOOHñýäæôïýý
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GHVLJQDWHV#´DQ\#VFLHQFH#WKDW#OHJLWLPDWHV#LWVHOI#ZLWK#UHIHUHQFH#WR#D#PHWDGLVFRXUVH#RI#

WKLV#NLQG#PDNLQJ#DQ#H[SOLFLW#DSSHDO#WR#VRPH#JUDQG#QDUUDWLYHµ#+/\RWDUG/#[[LLL,1##7KH#

GLVFRXUVHV#DQG#ULWXDOV#RI#LQLWLDWLRQ/#PRXUQLQJ/#DQG#VR#RQ#WKDW#SURGXFH#DQG#

UHSURGXFH#WKH#UHDO#DUH#WKHUHIRUH#PRGHUQ#LQ#QDWXUH1##7KH#UHYHUVLELOLW\#RI#WKH#

UHPDLQGHU#LV#SRVWPRGHUQ#DV#LV#WKH#UHPDLQGHU#LWVHOI1##/\RWDUG#ZULWHV/#´,#GHILQH#

SRVWPRGHUQýDV#LQFUHGXOLW\#WRZDUG#PHWDQDUUDWLYHVµ#+/\RWDUG/#[[LY,1##7KH#

SRVWPRGHUQ#LV#WKDW#ZKLFK#ZLOO#QRW#HDVLO\#DQG#EOLQGO\#DOORZ#UHDOLW\#WR#JR#RQ#

UHSURGXFLQJ#LWVHOI#DV#LI#LW#ZHUH#WKH#RQO\#QHFHVVDU\#H[SHULHQFH1##,W#LV#WKDW#ZKLFK#

SUREOHPDWL]HV#PRGHUQLW\·V#JUDQG#QDUUDWLYHV/#´LWV#JUHDW#KHUR/#LWV#JUHDW#GDQJHUV/#LWV#

JUHDW#YR\DJHV/#LWV#JUHDW#JRDOµ#+/\RWDUG/#[[LY,1##:KDW#ZDV#UDGLFDO#DERXW#PRGHUQLW\#

ZDV#LWV#TXHVW#´WR#SUHVHQW#WKH#IDFW#WKDW#WKH#XQSUHVHQWDEOH#H[LVWVµ#DQG#WKLV#

TXHVWLRQLQJ#RI#IRUPV#LV#LQKHULWHG#DQG#LQWHQVLILHG#E\#WKH#SRVWPRGHUQ#ZKLFK#LV#

FRQWDLQHG#ZLWKLQ#WKH#PRGHUQ#LWVHOI#+/\RWDUG/#:;,1##/\RWDUG#DUJXHV#SDUDGR[LFDOO\#

WKDW#´D#ZRUN#FDQ#EHFRPH#PRGHUQ#RQO\#LI#LW#LV#ILUVW#SRVWPRGHUQµ#+/\RWDUG/#:<,1##,Q#

RWKHU#ZRUGV/#WKH#SRVWPRGHUQ#ZRUN#RI#DUW#SURGXFHV#LWV#RZQ#RULJLQ#DQG#WKH#UXOHV#RI#

LWV#IDEULFDWLRQ#DIWHU#WKH#IDFW1##7KH#QDWXUH#RI#DUW#DQG#WKH#UROH#RI#WKH#DUWLVW#DUH#ERWK#

UHVLGXDO#XQWLO#ZH#QRVWDOJLFDOO\#UHFDOO#WKHP1##7KHUHIRUH/#WKH#SRVWPRGHUQ#DEDQGRQV#

WKH#UHDO#LQ#RUGHU#WR#H[SORUH#WKRVH#DOWHUQDWLYHV#ZKLFK#ZHUH#QHYHU#WDNHQ#EHFDXVH#

WKH\#FDPH#WRR#VRRQ1##´)LQDOO\/µ#/\RWDUG#ZULWHV/#´LW#PXVW#EH#FOHDU#WKDW#LW#LV#RXU#

EXVLQHVV#QRW#WR#VXSSO\#UHDOLW\#EXW#WR#LQYHQW#DOOXVLRQV#WR#WKH#FRQFHLYDEOH#ZKLFK#

FDQQRW#EH#SUHVHQWHGµ#+/\RWDUG/#;4,1##5HDOLW\#LQ#SRVWPRGHUQLVP#LV#QHYHU#VWDEOH#

HQRXJK#WR#DOORZ#IRU#DQ\WKLQJ#RWKHU#WKDQ#DOOXVLRQ/#LQGLUHFW#UHIHUHQFH/#WR#WKH#

UHPDLQGHU#DQG#WKH#UHPDLQGHU#RI#WKH#UHPDLQGHU1
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$V#ZH#HQWHU#WKH#=RQH#RI#*UDYLW\ªVý5DLQERZ/#ZH#OHDYH#WKLV#QRVWDOJLD#IRU#

PRGHUQLW\#EHKLQG1##:H#DUH#LQVWHDG#SOXQJHG#LQWR#WKH#FKDRV#RI#DQ#LOOHJLWLPDWH/#

XQUHGHHPHG#VSDFH1##+HUH/#ZH#ZLWQHVV#´D#JUHDW#IURQWLHUOHVV#VWUHDPLQJµ#RI#UHIXJHH#

SRSXODWLRQV#ZKR#DUH#´OLPSLQJ/#PDUFKLQJ/#VKXIIOLQJ/#FDUULHG/#KDXOLQJ#DORQJ#WKH#

GHWULWXV#RI#DQ#RUGHU/#D#(XURSHDQ#DQG#ERXUJHRLV#RUGHU#WKH\#GRQ·W#\HW#NQRZ#LV#

GHVWUR\HG#IRUHYHUµ#+*5ý87</#884,1##7KH#REMHFWV#ZKLFK#WKH#UHIXJHHV#FDUU\#ZLWK#WKHP/#

´GHDWKOHVV#SLDQR#SHUIRUPDQFHV#SXQFKHG#RQ#9RUVHW]HU#UROOV/#ULEERQHG#EODFN#

OLQJHULH/#IORZHUHG#DQG#JUDSH0FUHVWHG#VLOYHUZDUH/#IDFHWHG#OHDG0JODVV#GHFDQWHUV/#

WXOLS0VKDSHG#-XJHQGVWLO#FXSV/#VWULQJV#RI#DPEHU#EHDGVµ#+*5ý883,/#DUH#QRZ#GHYRLG#RI#

UHDOLW\/#WKH#UHPDLQGHU#RI#WKDW#ORVW#RUGHU1##0RUHRYHU/#WKDW#RUGHU#LV#HIIHFWLYHO\#

´GHVWUR\HG#IRUHYHUµ#SUHFLVHO\#EHFDXVH#LWV#VXSSRUWLQJ#GLVFRXUVH#KDV#FROODSVHG1##

7KH#WH[W#RI#*UDYLW\ªVý5DLQERZ#ZDUQV#XV#WKDW#´KHUH#LQ#WKH#=RQH#FDWHJRULHV#

KDYH#EHHQ#EOXUUHG#EDGO\/µ#LQ#RUGHU#WR#SUHSDUH#XV#IRU#LWV#SRVWPRGHUQ#´LPDJHV#RI#

WKH#8QFHUWDLQW\µ#+*5ý636,1##7KH#UHDO#KDV#EHHQ#FRPSOHWHO\#GHVWDELOL]HG#DQG#DQ\#

DWWHPSW#WR#GLVWLQJXLVK#EHWZHHQ#WKH#UHPDLQGHU#DQG#LWV#ORVW#RULJLQ#KDV#EHFRPH#

IXWLOH1##8QFHUWDLQW\#UHLJQV#LQ#WKH#=RQH1##7KH#SRVWPRGHUQ#H[SHULHQFH#RI#XQFHUWDLQW\#

DQG#LQVWDELOLW\#LV#FKDUDFWHUL]HG#E\/#DV#.URNHU#DQG#&RRN#ZULWH/#´D#ILQðGHðPLOOHQLXPý

FRQVFLRXVQHVV#ZKLFK/#H[LVWLQJ#DW#WKH#HQG#RI#KLVWRU\#LQ#WKH#WZLOLJKW#WLPH#RI#

XOWUDPRGHUQLVP#+RI#WHFKQRORJ\,#DQG#K\SHUSULPLWLYLVP#+RI#SXEOLF#PRRGV,/#

XQFRYHUV#D#JUHDW#DUF#RI#GLVLQWHJUDWLRQ#DQG#GHFD\#DJDLQVW#WKH#EDFNJURXQG#UDGLDWLRQ#

RI#SDURG\/#NLWVFK/#DQG#EXUQRXWµ#+.URNHU#)#&RRN/#;,1##+XPDQLW\#LV#QR#ORQJHU#WKH#

LQYHQWRU#RI#FXOWXUH#DQG#WHFKQRORJ\#EXW#WKH#UHVLGXH#RI#D#V\VWHP/#RI#D#PHFKDQLVP/#LW#

FDQ#QR#ORQJHU#XQGHUVWDQG1##0RUHRYHU/#WKH#V\VWHP#FDQ#QHYHU#EH#XQGHUVWRRG#
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SUHFLVHO\#EHFDXVH#LW#FDQ#QR#ORQJHU#EH#PDGH/#QR#ORQJHU#EH#QRUPDOL]HG#WKURXJK#D#

GLVFRXUVH#RI#OHJLWLPDWLRQ1##7KH#´EDFNJURXQG#UDGLDWLRQµ#RI#SDURG\#DQG#NLWVFK#GRHV#

QRW#SURGXFH#PHDQLQJ/#LW#LQVWHDG#VHGXFHV#LW1##:H#JD]H#LQWR#WKH#DE\VV/#DOEHLW#D#

VXSHUILFLDO#RQH1

,Q#´2Q#1LKLOLVP/µ#%DXGULOODUG#DUJXHV#WKDW#ZH#KDYH#UHDFKHG/#´D#GHVWLQ\#RI#

LQHUWLD#IRU#D#VDWXUDWHG#ZRUOG/µ#DQG#WKDW/#´WKH#PDVVHV#WKHPVHOYHV#DUH#FDXJKW#XS#LQ#D#

JLJDQWLF#SURFHVV#RI#LQHUWLD#WKURXJK#DFFHOHUDWLRQµ#+´2Q#1LKLOLVP/µ#494,1##$QG#VR#ZH#

UHDG#LQ#*UDYLW\ªVý5DLQERZ=

VHSDUDWLRQV#DUH#SURFHHGLQJ1##(DFK#DOWHUQDWLYH#=RQH#VSHHGV#DZD\#
IURP#DOO#WKH#RWKHUV/#LQ#IDWHG#DFFHOHUDWLRQ/#UHG0VKLIWLQJ/#IOHHLQJ#WKH#
&HQWHU1##(DFK#GD\#WKH#P\WKLFDO#UHWXUQ#(Q]LDQ#GUHDPHG#RI#VHHPV#OHVV#
SRVVLEOH1##2QFH#LW#ZDV#QHFHVVDU\#WR#NQRZ#XQLIRUPV/#LQVLJQLD/#
DLUSODQH#PDUNLQJV/#WR#REVHUYH#ERXQGDULHV1##%XW#E\#QRZ#WRR#PDQ\#
FKRLFHV#KDYH#EHHQ#PDGH1##7KH#VLQJOH#URRW#LV#ORVW/#ZD\#EDFN#WKHUH#LQ#
WKH#0D\#GHVRODWLRQ1##(DFK#ELUG#KDV#KLV#EUDQFK#QRZ/#DQG#HDFK#RQH#LV#
WKH#=RQH#+*5ý84<,1

7KH#´VLQJOH#URRWµ#RI#D#WRWDOL]LQJ#GLVFRXUVH#´LV#ORVWµ#DV#WKH#=RQH#UHSOLFDWHV#LWVHOI/#

VSHHGLQJ#RXW#RI#FRQWURO#WRZDUG#DQ#HQWURSLF#ILQDOLW\#ZKLFK#LV#DOZD\V#SRVWSRQHG1###

7KH#=RQH#LWVHOI#LV#QRW#VLPSO\#D#ZDVWH#ODQG#EXW#WKH#UHVLGXH#RI#D#WHUULWRU\#ZKLFK#KDV#

GLVDSSHDUHG1##7R#WKLQN#RI#LW#DV#D#SODFH#RQ#D#PDS#LV#WR#VKDUH#LQ#WKH#QRVWDOJLD#IRU#WKH#

ORVW#FHQWHU/#IRU#UHGHPSWLRQ#DQG#UHQHZDO1##%XW#WKHUH#LV#QR#ZD\#RXW#RI#WKLV#SXUJDWRU\/#

IRUZDUG#RU#EDFN1##,W#LV#WRR#ODWH>#WKH#PRGHUQ#KDV#GLVDSSHDUHG1##

$V#%DXGULOODUG#ZULWHV/#PRGHUQLW\#UHSUHVHQWV#´WKH#UDGLFDO#GHVWUXFWLRQ#RI#

DSSHDUDQFHV/#WKH#GLVHQFKDQWPHQW#RI#WKH#ZRUOG#DQG#LWV#DEDQGRQPHQW#WR#WKH#

YLROHQFH#RI#LQWHUSUHWDWLRQµ#+´2Q#1LKLOLVP/µ#493,1##3RVWPRGHUQLW\/#LQ#WXUQ/#´LV#WKH#

LPPHQVH#SURFHVV#RI#WKH#GHVWUXFWLRQ#RI#PHDQLQJ/#HTXDO#WR#WKH#HDUOLHU#GHVWUXFWLRQ#RI#

DSSHDUDQFHV1##+H#ZKR#VWULNHV#ZLWK#PHDQLQJ#LV#NLOOHG#E\#PHDQLQJµ#+´2Q#
8:



1LKLOLVP/µ#494,1##)RU#%DXGULOODUG#LW#LV#WKLV#´LPSORVLRQ#RI#PHDQLQJµ#ZKLFK#KDV#

EURXJKW#DERXW#WKH#LQHUWLDO#VFHQH#RI#WKH#=RQH1##%XW#RXU#ILQ0GH0PLOOHQLXP#PRRG#LV#

QRW#PHUHO\#WKH#QLKLOLVP#RI#WKH#KRWKRXVH#DV#ZH#PRYH#WRZDUG#HQWURS\/#EXW#LQVWHDG#

´PHODQFKROLD#LV#WKH#LQKHUHQW#TXDOLW\#RI#WKH#PRGH#RI#GLVDSSHDUDQFH#RI#PHDQLQJµ#

+´2Q#1LKLOLVP/µ#495,1##$PRQJ#WKH#ZDVWHV#RI#WKH#=RQH#LW#LV#6ORWK/#GHILDQW#VRUURZ/#

ZKLFK#DFWV#DV#D#WHUURULVW#ZHDSRQ#DJDLQVW#RXU#DFFHOHUDWHG#DQG#LQHUWLDO#V\VWHPV1##

%DXGULOODUG#ZULWHV=

$JDLQVW#WKLV#KHJHPRQ\#RI#WKH#V\VWHP/#RQH#FDQ#H[DOW#WKH#UXVHV#RI#
GHVLUH/#SUDFWLFH#UHYROXWLRQDU\#PLFURORJ\#RI#WKH#TXRWLGLDQ/#H[DOW#WKH#
PROHFXODU#GULIW#RU#HYHQ#GHIHQG#FRRNLQJ1##7KLV#GRHV#QRW#UHVROYH#WKH#
LPSHULRXV#QHFHVVLW\#RI#FKHFNLQJ#WKH#V\VWHP#LQ#EURDG#GD\OLJKW1

7KLV#RQO\#WHUURULVP#FDQ#GR1

,W#LV#WKH#WUDLW#RI#WKH#UHYHUVDO#WKDW#HIIDFHV#WKH#UHPDLQGHU/#MXVW#DV#D#
VLQJOH#LURQLF#VPLOH#HIIDFHV#D#ZKROH#GLVFRXUVH/#MXVW#DV#D#VLQJOH#IODVK#RI#
GHQLDO#LQ#D#VODYH#HIIDFHV#DOO#WKH#SRZHU#DQG#SOHDVXUH#RI#WKH#PDVWHU1

7KH#PRUH#KHJHPRQLF#WKH#V\VWHP/#WKH#PRUH#WKH#LPDJLQDWLRQ#LV#VWUXFN#
E\#WKH#VPDOOHVW#RI#LWV#UHYHUVDOV1##7KH#FKDOOHQJH/#HYHQ#LQILQLWHVLPDO/#LV#
WKH#LPDJH#RI#D#FKDLQ#IDLOXUH1##2QO\#WKLV#UHYHUVLELOLW\#ZLWKRXW#D#
FRXQWHUSDUW#LV#DQ#HYHQW#WRGD\/#RQ#WKH#QLKLOLVWLF#DQG#GLVDIIHFWHG#VWDJH#
RI#WKH#SROLWLFDO1##2QO\#LW#PRELOL]HV#WKH#LPDJLQDU\#+´2Q#1LKLOLVP/µ#
496,1

7KH#WHUURULVWLF#SRZHU#RI#WKH#UHYHUVDO#EHORQJV#WR#WKH#=RQH1##7KH#WH[W#RI#*UDYLW\ªVý

5DLQERZýHIIDFHV/#HUDVHV/#UHFHQW#KLVWRU\#E\#ZD\#RI#LQQXPHUDEOH#UHYHUVDOV#LQ#RUGHU#WR#

PRELOL]H#DQG#DZDNHQ#RXU#LPDJLQDWLRQV1##7KH#KHJHPRQ\#RI#7KHLU#V\VWHP/#7KHLU#

OHJLWLPL]LQJ#GLVFRXUVH/#FDQ#RQO\#EH#FKDOOHQJHG#FUHDWLYHO\/#E\#ZD\#RI#GLYHUJHQW#

WKLQNLQJ1##,I#WKH#3UHWHULWH#DUH#WR#FRQIURQW#WKH#(OHFW#LQ#WKH#OLJKW#RI#GD\#WKH\#PXVW#

PHDVXUH#WKHLU#RZQ#WHUURULVWLF#SRZHUV#DJDLQVW#WKH#WHUURU#RI#WKH#5RFNHW1##$V#3LUDWH#

3UHQWLFH#WHOOV#5RJHU#0H[LFR/#´)RU#HYHU\#7KH\#WKHUH#RXJKW#WR#EH#D#:H1##,Q#RXU#FDVH#
8;



WKHUH#LV1##&UHDWLYH#SDUDQRLD#PHDQV#GHYHORSLQJ#DW#OHDVW#DV#WKRURXJK#D#:H0V\VWHP#DV#

D#7KH\0V\VWHP#00µ#+*5ý96;,1##)RU#3\QFKRQ#WKH#´VLQJOH#LURQLF#VPLOHµ#WKDW#

%DXGULOODUG#GHVFULEHV#LV#WKH#H[SUHVVLRQ#RI#D#SDUDQRLG#PLQG1##:H#GR#QRW#DOZD\V#

NQRZ#ZKR#7KH\/#WKH#PDVWHUV/#DUH/#EXW#ZH#NQRZ#7KH\#DUH#RXW#WKHUH#DQG#WKDW#7KH\#

DUH#ZDWFKLQJ1##%XW#KRZ#DUH#:H#WR#HIIDFH/#WR#HUDVH/#ZKDW#KDV#DOUHDG\#GLVDSSHDUHG/#

KLGGHQ#LWVHOI#LQ#WKH#ZDVWHV"

*UDYLW\ªVý5DLQERZ#EHJLQV#ZKHUH#7KHý&U\LQJýRIý/RWýéäýOHDYHV#RII1##%XW#LW#LV#QRW#

WKH#PLUDFOH#RI#WKH#KXPDQ#YRLFH#ZH#KHDU1##,QVWHDG#LW#LV#WKH#LQKXPDQ#VRXQG#RI#WKH#

URFNHW=##´$#VFUHDPLQJ#FRPHV#DFURVV#WKH#VN\1##,W#KDV#KDSSHQHG#EHIRUH/#EXW#WKHUH#LV#

QRWKLQJ#WR#FRPSDUH#LW#WR#QRZµ#+*5ý6,1##7KH#VRXQG#RI#WKH#URFNHW#GHVWUR\V#RXU#

HYHU\GD\#VHQVH#RI#UHDOLW\1##7UDYHOLQJ#IDVWHU#WKDQ#WKH#VSHHG#RI#VRXQG/#WKH#URFNHW#

DOZD\V#SUHFHGHV#LWV#RZQ#QRLVH1##7KH#FU\#WKDW#PLJKW#ZDUQ#XV#RI#RXU#RZQ#LPPLQHQW#

GHVWUXFWLRQ#RQO\#VHUYHV#WR#VKRZ#XV#RXU#RZQ#SRZHUOHVVQHVV=##´,W#LV#WRR#ODWH1##7KH#

(YDFXDWLRQ#VWLOO#SURFHHGV/#EXW#LW·V#DOO#WKHDWUHµ#+*5ý6,1##7KH#HYDFXDWLRQ#LV#QRW#DQ#

HYDFXDWLRQ#DW#DOO1##7KRVH#ZKR#DUH#DEOH#WR#HVFDSH#KDYH#DOUHDG\#UHFHLYHG#D#UHSULHYH#

IURP#WKH#URFNHW/#HYHQ#LI#LW#LV#RQO\#XQWLO#WKH#QH[W#WLPH1##$QG#VR#WKH#FLWL]HQV#RI#

/RQGRQ#GXULQJ#WKH#EOLW]#DUH#DZDNHQHG#WR#WKHLU#3UHWHULWH#VWDWXV/#WR#DQ#LQGLIIHUHQW#

DQG#RPQLSRWHQW#SRZHU#WKH\#FDQ#QHYHU#RYHUFRPH1

(DFK#KDV#EHHQ#KHDULQJ#D#YRLFH/#RQH#KH#WKRXJKW#ZDV#WDONLQJ#RQO\#WR#
KLP/#VD\/#´<RX#GLGQ·W#UHDOO\#EHOLHYH#\RX·G#EH#VDYHG1##&RPH/#ZH#DOO#
NQRZ#ZKR#ZH#DUH#QRZ1##1R#RQH#ZDV#HYHU#JRLQJ#WR#WDNH#WKH#WURXEOH#WR#
VDYH#\RX/#ROG#IHOORZ#1#1#1µ

7KHUH#LV#QR#ZD\#RXW1##/LH#DQG#ZDLW/#OLH#VWLOO#DQG#EH#TXLHW1##6FUHDPLQJ#
KROGV#DFURVV#WKH#VN\1##:KHQ#LW#FRPHV#ZLOO#LW#FRPH#LQ#GDUNQHVV/#RU#ZLOO#
LW#EULQJ#LWV#RZQ#OLJKW"##:LOO#WKH#OLJKW#FRPH#EHIRUH#RU#DIWHU"#+*5ý7,1
8<



7KH#/RQGRQ#HYDFXHHV#SUHVDJH#WKH#=RQH#UHIXJHHV#LQ#WKHLU#VHQVH#RI#KRSHOHVVQHVV/#LQ#

WKH#QRWLRQ#WKDW#WKH#ZRUOG#LQWR#ZKLFK#WKH\#ZHUH#ERUQ#DQG#LQ#ZKLFK#WKH\#EHOLHYHG#LV#

QRZ#GHVWUR\HG1##7KHUH#LV#QR#VDOYDWLRQ/#RQO\#WKH#FROGQHVV#RI#D#V\VWHP#ZKLFK#DOORZV#

WKHP#OLWWOH#UHFRXUVH#EXW#WR#SDVVLYHO\#DZDLW#GHDWK1

%XW#WKLV#GHVFULSWLRQ#RI#WKH#HYDFXDWLRQ#H[LVWV#ZLWKLQ#D#QLJKWPDUH#DQG#WKH#

QLJKWPDUH#EHORQJV#WR#3LUDWH#3UHQWLFH1##(YHQ#ZLWKLQ#KLV#GUHDP#WKHUH#LV#VWLOO#VRPH#

SDUW#RI#WKH#3UHWHULWH#LPDJLQDWLRQ#WKDW#LV#DZDUH#RI#WKH#LQYLVLEOH#V\VWHP#DW#ZRUN1##

:KHQ#WKH#SDVVHQJHUV#RI#WKH#HYDFXDWLQJ#WUDLQ#DVN/#´,V#WKLV#WKH#ZD\#RXW"µ/#WKH#

UHVSRQVH#LV#RQH#RI#FUHDWLYH#SDUDQRLD=##´1R/#WKLV#LV#QRW#D#GLVHQWDQJOHPHQW#IURP/#EXW#

D#SURJUHVVLYH#NQRWWLQJýLQWR#00µ#+*5ý6,1##7KH#SDWK#RI#WKH#3UHWHULWH#LV#DOZD\V#LQZDUG/#

JRYHUQHG#E\#SDUDQRLD/#ORRNLQJ#WRZDUG#WKH#KLGGHQ#FHQWHU#WKDW#PLJKW#UHVWRUH#

PHDQLQJ#WR#WKH#=RQH1##7KH#VHDUFK#IRU#NQRZOHGJH#DERXW#WKH#V\VWHP#LQYROYHV#D#

´NQRWWLQJýLQWRµ#UDWKHU#WKDQ#DQ#HVFDSH#IURP#WKH#YHU\#V\VWHP#ZKLFK#HQVODYHV#WKHP1##

7KH#SDUDQRLGV#GLJ#EHQHDWK#WKH#VXUIDFH#RI#WKH#REYLRXV#LQ#RUGHU#WR#UHVWRUH#PHDQLQJ#

WR#WKH#FKDRV#RI#WKH#VWUHHW#EXW#RQO\#ILQG#WKHPVHOYHV#PRUH#GHHSO\#HQWUHQFKHG#LQ#WKH#

(OHFW·V#V\VWHP1

3DUDQRLD#LV#FORVHO\#DOLJQHG#ZLWK#JXLOW#LQ#WKLV#FRQWH[W/#WKH#JXLOW#RI#IDLOXUH/#RI#

QRW#EHLQJ#ZRUWK\#RI#VDOYDWLRQ1##)RU#WKH#3UHWHULWH/#WKH#(OHFW#DUH#QRW#WKH#HQHP\/#QRW#

WKH#HYLO#PLQLVWHUV#RI#DQ#HYLO#V\VWHP/#EXW#WKRVH#ZKR#KDYH#WKH#SRZHU#WR#VDYH#

WKHPVHOYHV/#WR#HVFDSH#WKH#FHUWDLQW\#RI#GHDWK1##:KDW#WKH#3UHWHULWH#ZLVK#IRU#PRVW#RI#

DOO#LV#WKDW#WKHLU#SDUDQRLD#ZLOO#JUDQW#WKHP#DFFHVV#WR#WKH#(OHFW·V#VHFUHWV#VR#WKDW#WKH\#

WRR#PLJKW#EH#VDYHG/#PLJKW#WUDQVFHQG1##'XULQJ#7FKLWFKHULQH·V#2QHLULQH#HSLVRGH#ZH#

UHDG=
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/LNH#RWKHU#VRUWV#RI#SDUDQRLD/#LW#LV#QRWKLQJ#OHVV#WKDQ#WKH#RQVHW/#WKH#
OHDGLQJ#HGJH/#RI#WKH#GLVFRYHU\#WKDW#HYHU\WKLQJýLVýFRQQHFWHG/#
HYHU\WKLQJ#LQ#WKH#&UHDWLRQ/#D#VHFRQGDU\#LOOXPLQDWLRQ#00#QRW#\HW#
EOLQGLQJO\#2QH/#EXW#DW#OHDVW#FRQQHFWHG/#DQG#SHUKDSV#D#URXWH#,Q#IRU#
WKRVH#OLNH#7FKLWFKHULQH#ZKR#DUH#KHOG#DW#WKH#HGJH#+*5ý:36,1

7KH#´HGJHµ#LV#WKH#HDUWK/#WKH#VWUHHW/#D#SODFH#ZKLFK#WKH#3UHWHULWH#ZLVK#WR#DEDQGRQ#EXW#

FDQQRW1##,I#WKHUH#LV#D#´URXWH#,Q/µ#LW#LV#REVFXUH#DQG#GLIILFXOW#WR#ILQG#EXW#WKHUH#LV#

QRWKLQJ#HOVH#WR#JLYH#WKHP#DQ\#VHQVH#RI#KRSH/#DQ\#FKDQFH#RI#ILQGLQJ#´WKH#PHDQHVW#

VKDUS#VOLYHU#RI#WUXWKµ#+*5ý8<3,1##7R#EH#LQ#WKH#´:H0V\VWHPµ#LV#WR#XQGHUVWDQG#WKH#

OLPLWV#RI#ZKDW#:H#ZLOO#EH#DOORZHG#WR#NQRZ=

7KH#UHVW#RI#XV/#QRW#FKRVHQ#IRU#HQOLJKWHQPHQW/#OHIW#RQ#WKH#RXWVLGH#RI#
(DUWK/#DW#WKH#PHUF\#RI#D#*UDYLW\#ZH#KDYH#RQO\#EHJXQ#WR#OHDUQ#KRZ#WR#
GHWHFW#DQG#PHDVXUH/#PXVW#JR#RQ#EOXQGHULQJ#111#+*5ý8<3,1

7KLV#TXHVW/#RI#FRXUVH/#LV#LQ#YDLQ1##:H#FDQ#GR#QRWKLQJ#EXW#EOXQGHU/#PRYH#EOLQGO\/#

DFFLGHQWDOO\/#DQG#SHUKDSV#GLVDVWURXVO\#DERXW#WKH#VXUIDFH#RI#WKH#=RQH1

7KH#3UHWHULWH/#VWLOO#FDUU\LQJ#DORQJ#ZLWK#WKHP#WKH#UHVLGXDO#EDJJDJH#RI#WKH#

0RGHUQ/#DUH#DW#WKH#PHUF\#RI#WKHLU#RZQ#SRZHUV#RI#LQWHUSUHWDWLRQ1##$QG#LQ#WKHLU#

EOXQGHULQJ/#HDFK#KDV#KLV#RZQ#YHUVLRQ#RI#WKH#WUXH#SDWK/#MXVW#DV#HYHU\#ELUG#KDV#KLV#

EUDQFK/#DQG#HDFK#LV#WKH#=RQH1##7KH#WH[W#WHOOV#XV#WKDW/#´WKRVH#OLNH#6ORWKURS/#ZLWK#WKH#

JUHDWHVW#LQWHUHVW#LQ#GLVFRYHULQJ#WKH#WUXWK/#ZHUH#WKURZQ#EDFN#RQ#GUHDPV/#SV\FKLF#

IODVKHV/#RPHQV/#FU\SWRJUDSKLHV/#GUXJ0HSLVWHPRORJLHV/#DOO#GDQFLQJ#RQ#D#JURXQG#RI#

WHUURU/#FRQWUDGLFWLRQ/#DEVXUGLW\µ#+*5ý8;5,1##5DWKHU#WKDQ#EH#YRLG#RI#SXUSRVH/#WKH#

3UHWHULWH#FOLQJ#WR#DQ\#DQG#DOO#IRUPV#RI#P\VWLFDO#WUXWKV#LQ#RUGHU#WR#KDYH#D#SXUSRVH1##

&UHDWLYH#SDUDQRLD#LQDXJXUDWHV#D#SHULRG#ZKHQ/#́ +RO\0&HQWHU0$SSURDFKLQJ#LV#VRRQ#

WR#EH#WKH#QXPEHU#RQH#=RQDO#SDVWLPHµ#+*5ý83;,1##(Q]LDQ#LPDJLQHV#WKDW/#

´6RPHZKHUH/#DPRQJ#WKH#ZDVWHV#RI#WKH#:RUOG/#LV#WKH#NH\#WKDW#ZLOO#EULQJ#XV#EDFN/#
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UHVWRUH#XV#WR#RXU#(DUWK#DQG#WR#RXU#IUHHGRPµ#+*5ý#858,1##7KH#=RQH#LWVHOI#VHHPV#WR#

RIIHU#WKH#8WRSLDQ#SURPLVH#RI#GLVFRYHULQJ#WKH#KLGGHQ#FHQWHU#WKDW#ZLOO#UHVWRUH#WKH#

ZDVWH#ODQG/#IRU#´LQ#HDFK#RI#WKHVH#VWUHHWV/#VRPH#YHVWLJH#RI#KXPDQLW\/#RI#(DUWK/#KDV#WR#

UHPDLQ1##1R#PDWWHU#ZKDW#KDV#EHHQ#GRQH#WR#LW/#QR#PDWWHU#ZKDW#LW·V#EHHQ#XVHG#IRU#1#1#

1µ#+*5ý9<6,1#7KH#3UHWHULWH#DUH#DOZD\V#´KHOG#DW#WKH#HGJHµ/#´OHIW#RQ#WKH#RXWVLGH#RI#

(DUWKµ#DV#WKH#UHPDLQGHU#RI#WKH#(OHFW·V#V\VWHP1##1R#ORQJHU#KXPDQ/#WKH\#VHDUFK#WKHLU#

3UHWHULWH#VWUHHWV#IRU#´VRPH#YHVWLJH#RI#KXPDQLW\1µ##([LOHG#LQ#WKH#=RQH/#WKH\#KXQW#IRU#

ZKDW#UHPDLQV#RI#WKH#(DUWK15

:KDW#WKH\#GLVFRYHU#LQVWHDG#LV#WKDW#´LQ#WKH#=RQH/#KLGGHQ#LQVLGH#WKH#VXPPHU#

=RQH/#WKH#5RFNHW#LV#ZDLWLQJµ#+*5ý68<,1##1RWKLQJ#LQ#WKH#=RQH#LQVSLUHV#PRUH#

SDUDQRLD#WKDQ#WKH#5RFNHW#DQG#WKH#VHFUHW#RI#LWV#FUHDWLRQ1##:KDW#GHYHORSV#LQ#WKLV#

VHDUFK#IRU#WKH#KLGGHQ#FHQWHU#LV#D#ZLGH0VSUHDG#EHOLHI#LQ#RQH#IRUP#RI#´5RFNHW#VWDWH0

FRVPRORJ\µ#+*5ý:59,#RU#RWKHU1##7KH#5RFNHW#LWVHOI#FRPHV#WR#HPERG\#WKH#(OHFW·V#

KHJHPRQ\#RYHU#WKH#=RQH1##$V#ZH#DUH#WROG=

2K/#D#6WDWH#EHJLQV#WR#WDNH#IRUP#LQ#WKH#VWDWHOHVV#*HUPDQ#QLJKW/#D#6WDWH#
WKDW#VSDQV#RFHDQV#DQG#VXUIDFH#SROLWLFV/#VRYHUHLJQ#DV#WKH#,QWHUQDWLRQDO#
RU#WKH#&KXUFK#RI#5RPH/#DQG#WKH#5RFNHW#LV#LWV#VRXO#+*5ý899,1

7KH#GRPLQDQFH#RI#WKH#(OHFW#LV#SUHGLFDWHG#RQ#WKH#SRZHU#RI#WKH#5RFNHW1##:LWK#LW#DW#

7KHLU#FRPPDQG/#WKH#KRWKRXVH#JURZV#DQG#WKH#V\VWHP#SXVKHV#WKH#=RQH#HYHU#FORVHU#

WRZDUG#WKH#LQHUWLDO#VWDWH#RI#DEVROXWH#]HUR/#WRWDO#HQWURS\1##7KH#SURPLVH#RI#D#UHYHUVDO#

ëï +HUHýDJDLQýZHýILQGýHFKRHVýRIý%DWDLOOHïýý+HýZULWHVñý¦ZKHQýKXPDQýEHLQJVýEHFRPHýDXWRQRPRXVý
WKH\ýGLVFRYHUýDURXQGýWKHPVHOYHVýDýIDOVHýDQGýHPSW\ýZRUOGïýý7KHýDZDUHQHVVýRIýEHLQJýDýGXSHý
EHIRUHýDGPLQLVWUDWLYHýLPSXGHQFHýõDQGýDOVRýEHIRUHýWHUULI\LQJýGLVSOD\VýRIýLQGLYLGXDOýVDWLVIDFWLRQý
DQGýVWXSLGLW\ôýVXFFHHGVýWKHýVWURQJýDQGýSDLQIXOýIHHOLQJýRIýFRPPXQDOýXQLW\ïýý7KHýYDVWýUHVXOWýRIý
FHQWXULHVýRIýVWUXJJOHñýRIýSURGLJLRXVýPLOLWDU\ýRUýPDWHULDOýFRQTXHVWñýKDYHýDOZD\VýOHGýFRQTXHULQJý
SHRSOHVýððýZKHWKHUýLQýWKHý:HVWýýRUýDPRQJýWKHý(J\SWLDQVýRUýWKHý5RPDQVýððýWRýDýIDLOHGýDQGýGLVDSð
SRLQWLQJýZRUOGñýIODWWHQHGýE\ýLQWHUPLQDEOHýFULVHVïýý7KURXJKýDQýH[WUHPHýPDODLVHýDQGýWKURXJKýDý
FRQIXVLRQýLQýZKLFKýHYHU\WKLQJýDSSHDUVýYDLQýDQGýQHDUO\ýGLVDVWURXVñýWKHUHýJURZVýWKHýREVHVVLRQý
ZLWKý7KHý5HFRYHU\ýRIýWKHý/RVWý:RUOG§ýýõ%DWDLOOHñýëíêôï
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JURZV#HYHU#PRUH#UHPRWH#DV#WKH#(OHFW·V#V\VWHP#PRYHV#FORVHU#WRZDUG#LWV#LQHYLWDEOH#

FDWKDUVLV=

$EUHDFWLRQ#RI#WKH#/RUG#RI#WKH#1LJKW#XQOHVV#WKH#%OLW]#VWRSV/#URFNHWV#
GLVPDQWOH/#WKH#HQWLUH#ILOP#UXQV#EDFNZDUG=##IDLUHG#VNLQ#EDFN#WR#VKHHW#
VWHHO#EDFN#WR#SLJV#WR#ZKLWH#LQFDQGHVFHQFH#WR#RUH/#WR#(DUWK1##%XW#WKH#
UHDOLW\#LV#QRW#UHYHUVLEOH1##(DFK#ILUHEORRP/#IROORZHG#E\#EODVW#WKHQ#E\#
VRXQG#RI#DUULYDO/#LV#D#PRFNHU\#+KRZ#FDQ#LW#QRW#EH#GHOLEHUDWH",#RI#WKH#
UHYHUVLEOH#SURFHVV=##ZLWK#HDFK#RQH#WKH#/RUG#IXUWKHU#OHJLWLPL]HV#KLV#
6WDWH#111#+*5ý46<,1

)RU#WKH#SUHWHULWH#WKH#´PRFNHU\µ#RI#WKH#URFNHW#UHSUHVHQWV#WKH#GHDWK#RI#WKH#

LPDJLQDU\1##7KH#KHJHPRQLF#V\VWHP#LQ#ZKLFK#WKH\#OLYH#DFFHOHUDWHV#WRZDUG#WKH#

LQHUWLDO#LQ#D#SDQLFNHG#DQG#HFVWDWLF#IUHQ]\1##:KDW#ZHUH#RQFH#WKH#GUHDPV#RI#WKH#

SUHWHULWH#DUH#WUDQVIRUPHG#DQG#UHDSSURSULDWHG#E\#WKH#HOHFW#LQ#RUGHU#WR#HQVODYH#WKHP#

IXUWKHU/#WR#GUDZ#WKHP#LQ#FORVHU/#DQG#WLJKWHQ#WKH#NQRWV#WKDW#HQVQDUH#WKHP1##/DV]OR#

-DPI·V#P\VWHULRXV#FRPSRXQG#,PLSROH[#-/#WKH#VHFUHW#RI#WKH#URFNHW#DQG#WKH#WUXH#VRXO#

RI#WKH#QHZ#5RFNHW#6WDWH/#ZRXOG#QRW#KDYH#EHHQ#SRVVLEOH#ZLWKRXW#)ULHGULFK#$XJXVW#

.HNXOH#YRQ#6WUDGRQLW]·V#F\FOLFDO#GUHDP#RI#WKH#EHQ]HQH#ULQJ#ZKLFK#OHG#WR#WKH#

GLVFRYHU\#RI#DURPDWLF#FRPSRXQGV#LQ#RUJDQLF#FKHPLVWU\=

.HNXOH#GUHDPV#WKH#*UHDW#6HUSHQW#KROGLQJ#LWV#RZQ#WDLO#LQ#LWV#PRXWK/#
WKH#GUHDPLQJ#6HUSHQW#ZKLFK#VXUURXQGV#WKH#:RUOG1##%XW#WKH#
PHDQQHVV/#WKH#F\QLFLVP#ZLWK#ZKLFK#WKH#GUHDP#LV#WR#EH#XVHG1##7KH#
6HUSHQW#WKDW#DQQRXQFHV/#´7KH#:RUOG#LV#D#FORVHG#WKLQJ/#F\FOLFDO/#
UHVRQDQW/#HWHUQDOO\0UHWXUQLQJ/µ#LV#WR#EH#GHOLYHUHG#LQWR#D#V\VWHP#
ZKRVH#RQO\#DLP#LV#WR#YLRODWH#WKH#&\FOH1##7DNLQJ#DQG#QRW#JLYLQJ#EDFN/#
GHPDQGLQJ#WKDW#´SURGXFWLYLW\µ#DQG#´HDUQLQJVµ#NHHS#RQ#LQFUHDVLQJ#
ZLWK#WLPH/#WKH#6\VWHP#UHPRYLQJ#IURP#WKH#UHVW#RI#WKH#:RUOG#WKHVH#
YDVW#TXDQWLWLHV#RI#HQHUJ\#WR#NHHS#LWV#RZQ#WLQ\#GHVSHUDWH#IUDFWLRQ#
VKRZLQJ#D#SURILW=##DQG#QRW#RQO\#PRVW#RI#KXPDQLW\#00#PRVW#RI#WKH#
:RUOG/#DQLPDO/#YHJHWDEOH#DQG#PLQHUDO/#LV#ODLG#ZDVWH#LQ#WKH#SURFHVV1##
7KH#6\VWHP#PD\#RU#PD\#QRW#XQGHUVWDQG#WKDW#LW·V#RQO\#EX\LQJ#WLPH1##
$QG#WKDW#WLPH#LV#DQ#DUWLILFLDO#UHVRXUFH#WR#EHJLQ#ZLWK/#RI#QR#YDOXH#WR#
DQ\RQH#RU#DQ\WKLQJ#EXW#WKH#6\VWHP/#ZKLFK#VRRQHU#RU#ODWHU#PXVW#
FUDVK#WR#LWV#GHDWK/#ZKHQ#LWV#DGGLFWLRQ#WR#HQHUJ\#KDV#EHFRPH#PRUH#
WKDQ#WKH#UHVW#RI#WKH#:RUOG#FDQ#VXSSO\/#GUDJJLQJ#ZLWK#LW#LQQRFHQW#
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VRXOV#DOO#DORQJ#WKH#FKDLQ#RI#OLIH1##/LYLQJ#LQVLGH#WKH#6\VWHP#LV#OLNH#
ULGLQJ#DFURVV#WKH#FRXQWU\#LQ#D#EXV#E\#D#PDQLDF#EHQW#RQ#VXLFLGH#1#1#1#
+*5ý745,1

7KH#URFNHW#DQG#WKH#V\VWHP#UHSUHVHQW#WKH#YLFWRU\#RI#SRVWPRGHUQ#FDSLWDOLVP#RYHU#

PRGHUQ#SROLWLFV1##7KH#=RQH#LV#WKH#QHZ#SOD\LQJ#ILHOG#IRU#PXOWLQDWLRQDO#FRUSRUDWLRQV#

OLNH#,*#)DUEHQ#DQG#'X3RQW/#ERWK#RI#ZKRP#SURILWHG#IURP#.HNXOH·V#GUHDP#DQG#WKH#

DGYDQFHPHQW#RI#FKHPLFDO#VFLHQFH#GXULQJ#WKH#ZDU1##%XW#WKH#6\VWHP#PXVW#HYHQWXDOO\#

EXUQ#LWVHOI#RXW1##7KH#(DUWK·V#HQHUJ\#UHVHUYHV#LQHYLWDEO\#ZLOO#EH#H[KDXVWHG#DQG#WKH#

ZDVWH#RI#WKH#=RQH#ZLOO#UHDFK#D#SRLQW#ZKHQ#LW#FDQ#QR#ORQJHU#EH#UHF\FOHG1##,Q#WKH#

KDQGV#RI#WKH#(OHFW/#WKH#V\VWHP#LV#D#KRWKRXVH#WKDW#LV#QRW#GLPLQLVKLQJ#EXW#UDFLQJ/#

´EHQW#RQ#VXLFLGH/µ#WRZDUG#HQWURS\1

:KDW#VXVWDLQV#WKH#SUHWHULWH#DV#WKH\#HQGXUH#WKH#YLROHQFH#RI#WKLV#V\VWHP#LV#WKH#

SRVVLELOLW\#WKDW#WKH#HOHFW·V#SURJUHVV#PD\#LQGHHG#EH#UHYHUVLEOH/#WKDW#WKH#ROG#F\FOH#

ZLOO#UHPDLQ#LQYLRODWH1##$V#)DWKHU#5DSLHU#VD\V#GXULQJ#KLV#´&ULWLFDO#0DVVµ=

´7R#EHOLHYH#WKDW#HDFK#RI#7KHP#ZLOOýSHUVRQDOO\#GLH#LV#DOVR#WR#EHOLHYH#
WKDW#7KHLU#V\VWHP#ZLOO#GLH#00#WKDW#VRPH#FKDQFH#RI#UHQHZDO/#VRPH#
GLDOHFWLF/#LV#VWLOO#RSHUDWLQJ#LQ#+LVWRU\1##7R#DIILUP#7KHLU#PRUWDOLW\#LV#WR#
DIILUP#5HWXUQµ#+*5ý873,1

6XFK#DQ#DIILUPDWLRQ#DFWV#DV#D#GHQLDO#RI#WKH#V\VWHP·V#KHJHPRQ\/#WR#UHMHFW#HQWURS\#LQ#

IDYRU#RI#WKH#F\FOH#DQG#UHQHZDO1###%XW#DJDLQ/#WKH#URFNHW#DSSURSULDWHV#.HNXOH·V#

GUHDP#DV#ZH#GLVFRYHU#WKDW#LWV#SDUDEROLF#IOLJKW#DQG#WKH#UDLQERZ#RI#LWV#IDOO#DUH#LQ#IDFW#

FLUFXODU1##7KH#URFNHW·V#SDWK/#WKH#WH[W#WHOOV#XV/#LV=

QRW/#DV#ZH#PLJKW#LPDJLQH/#ERXQGHG#EHORZ#E\#WKH#OLQH#RI#WKH#(DUWK#LW#
´ULVHV#IURPµ#DQG#WKH#(DUWK#LW#´VWULNHVµ#1R#%XW#7KHQ#<RX#1HYHU#
5HDOO\#7KRXJKW#,W#:DV#'LG#<RX#2I#&RXUVH#,W#%HJLQV#,QILQLWHO\#%HORZ#
7KH#(DUWK#$QG#*RHV#2Q#,QILQLWHO\#%DFN#,QWR#7KH#(DUWK#+*5ý:59,1#
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7KH#URFNHW·V#SDWK#LV#RQO\#D#SDUDEROD#LI#ZH#REVHUYH#LW#IURP#WKH#VXUIDFH#RI#WKH#HDUWK/#

IURP#WKH#VWUHHW1##%XW#LW#RULJLQDWHV#ZLWKLQ#WKH#KLGGHQ#FHQWHU#WKDW#OLHV#LQILQLWHO\#EHORZ#

WKH#HDUWK#DQG#LW#LV#WR#WKH#KLGGHQ#FHQWHU#ZKLFK#LW/#OLNH#WKH#SUHWHULWH/#PXVW#UHWXUQ1##,Q#

WKLV#ZD\#WKH#URFNHW#EHFRPHV#D#SDUDQRLG#V\PERO#RI#KRSH#DQG#LWV#YHU\#H[LVWHQFH#

GRPLQDWHV#WKH#ZKROH#RI#WKH#]RQH1###

,Q#RQH#RI#WKH#PRUH#LQVSLUHG#URFNHW#P\WKRORJLHV#WKDW#GHYHORSV#LQ#WKH#]RQH#

ZH#UHDG#RI=#

0DQLFKHDQV#ZKR#VHH#WZR#5RFNHWV/#JRRG#DQG#HYLO/#ZKR#VSHDN#
WRJHWKHU#LQ#WKH#VDFUHG#LGLRODOLD#RI#WKH#3ULPDO#7ZLQV#+VRPH#VD\#WKHLU#
QDPHV#DUH#(Q]LDQ#DQG#%OLFHUR,#RI#D#JRRG#5RFNHW#WR#WDNH#XV#WR#WKH#
VWDUV/#DQ#HYLO#5RFNHW#IRU#WKH#:RUOG·V#VXLFLGH/#WKH#WZR#SHUSHWXDOO\#LQ#
VWUXJJOH#+*5#:5:,1

7KH#SDLULQJ#RI#(Q]LDQ#DQG#%OLFHUR#DV#JRRG#DQG#HYLO#5RFNHW#IRUFHV#LQ#D#0DQLFKHDQ#

FRVPRV#UHSUHVHQWV#WKH#VWUXJJOH#EHWZHHQ#WKH#HOHFW#DQG#WKH#SUHWHULWH#ZLWKLQ#WKH#

]RQH1##7KH#FKRLFH#LV#EHWZHHQ#VXLFLGH#DQG#HVFDSH/#EXW#ZKLFK#LV#JRRG#DQG#ZKLFK#LV#

HYLO"##7KH#GUHDP#RI#HVFDSH#EHORQJV#WR#WKH#(OHFW/#DV#%OLFHUR#WHOOV#*RWWIULHG=##´$QG#

VRPHWLPHV#,#GUHDP#RI#GLVFRYHULQJ#WKH#HGJH#RI#WKH#:RUOG1##)LQGLQJ#WKDW#WKHUH#LVýDQ#

HQGµ#+*5ý:55,1##7KH#VWDUWLQJ#SRVLWLRQ#RI#WKH#HOHFW#LV#IURP#WKH#KLGGHQ#FHQWHU/#IURP#

SRLQW#RI#RULJLQ#WKDW#WKH#SUHWHULWH#EHOLHYH#FRQWDLQV#PHDQLQJ1###)URP#WKH#KRWKRXVH#

SRLQW#RI#YLHZ/#WKH#F\FOHV#RI#WKH#HGJH/#WKH#VWUHHW/#FDQQRW#ODVW#IRUHYHU1##7KHUH#PXVW#EH#

DQ#HQG/#D#ILQDO#DSRFDO\SVH1##%OLFHUR·V#GUHDP#LV#RQH#RI#WUDQVFHQGHQFH#DQG#HVFDSH1##

+H#VD\V=

´,#ZDQW#WR#EUHDN#RXW#00#WR#OHDYH#WKLV#F\FOH#RI#LQIHFWLRQ#DQG#GHDWK1##,#
ZDQW#WR#EH#WDNHQ#LQ#ORYH=##VR#WDNHQ#WKDW#\RX#DQG#,/#DQG#GHDWK/#DQG#
OLIH/#ZLOO#EH#JDWKHUHG/#LQVHSDUDEOH/#LQWR#WKH#UDGLDQFH#RI#ZKDW#ZH#
ZRXOG#EHFRPH#1#1#1#1µ#+*5ý:57,1
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6LPLODUO\/#WKH#URFNHW#VFLHQWLVW#3RNOHU#VKDUHV#%OLFHUR·V#GUHDP#DV#KH#WULHV#WR#H[SODLQ#WR#

KLV#ZLIH#/HQL#ZKDW#WKH#URFNHW#LV#PHDQW#WR#EH#XVHG#IRU=

´7KH\·UH#XVLQJ#\RX#WR#NLOO#SHRSOH/µ#/HQL#WROG#KLP/#DV#FOHDUO\#DV#VKH#
FRXOG1##´7KDW·V#WKHLU#RQO\#MRE/#DQG#\RX·UH#KHOSLQJ#WKHP1µ

´:H·OO#DOO#XVH#LW/#VRPHGD\/#WR#OHDYH#WKH#HDUWK1##7R#WUDQVFHQG1µ

6KH#ODXJKHG1##´7UDQVFHQG/µ#IURP#3RNOHU"

´6RPHGD\/µ#KRQHVWO\#WU\LQJ/#́ WKH\#ZRQ·W#KDYH#WR#NLOO1##%RUGHUV#ZRQ·W#
PHDQ#DQ\WKLQJ1##:H·OO#KDYH#DOO#RXWHUVSDFH1#1#1#1µ#+*5ý733,1

)RU#WKH#(OHFW/#DQG#WKRVH#OLNH#3RNOHU#ZKR#DUH#FDXJKW#EHWZHHQ#WKH#3UHWHULWH#DQG#WKH#

(OHFW/#WKH#URFNHW#LV#QRW#D#ZHDSRQ#RI#ZDU#EXW#D#YHKLFOH#ZKLFK#KROGV#IRUWK/#´7KH#

3URPLVH#RI#6SDFH#7UDYHOµ#+*5ý5<:,1##3RNOHU·V#XWRSLDQ#YLVLRQ#RI#PDVV#VSDFH#WUDYHO#

EOLQGV#KLP#WR#WKH#IDFW#WKDW#SHRSOH#DUH#LQVWHDG#EHLQJ#NLOOHG#LQ#WKH#VWUHHW1##3RNOHU#

EHOLHYHV#WKDW#KH#DQG#KLV#IDPLO\#DUH#PHPEHUV#RI#WKH#(OHFW/#WKDW#WKH\#WRR#ZLOO#HVFDSH#

DQG#WUDQVFHQG/#EXW#/HQL·V#ODXJK#UHPLQGV#XV#WKDW#WKH\#DUH#SUHWHULWH/#WKH\#WRR#DUH#

H[SHQGDEOH1##7KH#GUHDP#RI#WUDQVFHQGHQFH#LV#LQ#IDFW#DQRWKHU#QLJKWPDUH1##$V#%OLFHUR#

VD\V=

´,V#WKH#F\FOH#RYHU#QRZ/#DQG#D#QHZ#RQH#UHDG\#WR#EHJLQ"##:LOO#RXU#QHZ#
(GJH/#RXU#QHZ#'HDWKNLQJGRP/#EH#WKH#PRRQ"##,#GUHDP#RI#D#JUHDW##
JODVV#VSKHUH/#KROORZ#DQG#YHU\#KLJK#DQG#IDU#DZD\#1#1#1#WKH#FRORQLVWV#
KDYH#OHDUQHG#WR#GR#ZLWKRXW#DLU/#LW·V#YDFXXP#LQVLGH#DQG#RXW#1#1#1#LW·V#
XQGHUVWRRG#WKH#PHQ#ZRQ·W#HYHU#UHWXUQ#1#1#1#WKH\#DUH#DOO#PHQµ#+*5ý
:56,1

7KH#SODFH#RI#WUDQVFHQGHQFH/#WKH#PRRQ/#LV#QRW#D#QHZ#XWRSLD#EXW#D#VWHULOH#YDFXXP/#D#

´QHZ#'HDWKNLQJGRP1µ##:KHWKHU#WKH#HGJH#EH#WKH#VWUHHW/#WKH#HDUWK/#RU#WKH#PRRQ/#WKH#

(OHFW·V#GUHDPV#RI#RYHUFRPLQJ#WKHLU#RZQ#HQWURSLF#V\VWHP#OHDGV#WKHP#RQO\#FORVHU#WR#

LWV#RQO\#DQG#ILQDO#FRQFOXVLRQ=##GHDWK1##
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7KLV#LV#VRPHWKLQJ#ZKLFK#(Q]LDQ#XQGHUVWDQGV#YHU\#FOHDUO\#RI#%OLFHUR#DQG#KLV#

URFNHW#ZKHQ#KH#WKLQNV=

7KH#KLVWRU\#RI#WKH#ROG#+HUHURV#LV#RQH#RI#ORVW#PHVVDJHV1##,W#EHJDQ#LQ#
P\WKLFDO#WLPHV/#ZKHQ#WKH#VO\#KDUH#ZKR#QHVWV#LQ#WKH#0RRQ#EURXJKW#
GHDWK#DPRQJ#PHQ/#LQVWHDG#RI#WKH#0RRQ·V#WUXH#PHVVDJH1##7KH#WUXH#
PHVVDJH#KDV#QHYHU#FRPH1##3HUKDSV#WKH#5RFNHW#LV#PHDQW#WR#WDNH#XV#
WKHUH#VRPHGD\/#DQG#WKHQ#0RRQ#ZLOO#WHOO#XV#LWV#WUXWK#DW#ODVW#+*5ý655,1

/LNH#WKH#KLGGHQ#FHQWHU/#WKH#PRRQ#UHSUHVHQWV#DQ#RSSRUWXQLW\#IRU#PHDQLQJ#DQG#

WUXWK#ZKHUH#QRQH#H[LVWV1##-XVW#DV#WKH#SUHWHULWH#VHDUFK#IRU#WKH#FHQWHU#RQO\#KHLJKWHQV#

WKHLU#HQWDQJOHPHQW#LQWR#WKH#V\VWHP/#WKH#HOHFW#GUHDP#RI#UHDFKLQJ#WKH#PRRQ#LV#D#

GRRPHG#YLVLRQ1##7KH#URFNHW#PXVW#DOZD\V#VXEPLW#LWVHOI#WR#JUDYLW\1##,W#FDQQRW#HVFDSH#

LWV#RZQ#F\FOHV1##$V#1RUD#'RGVRQ07UXFN#VD\V/#DVVXPLQJ#WKH#LGHQWLW\#RI#WKH#´7KH#

)RUFH#RI#*UDYLW\µ=

,ýDPý*UDYLW\ñý,ýDPý7KDWýDJDLQVWýZKLFKýWKHý5RFNHWýPXVWýVWUXJJOHñýWRýZKLFKý
WKHýSUHðKLVWRULFýZDVWHVýVXEPLWýDQGýDUHýWUDQVPXWHGýWRýWKHýYHU\ýVXEVWDQFHýRIý
+LVWRU\ýïýïýïý+*5ý96<,1#

:KDW#1RUD#KDV#GLVFRYHUHG#LV#WKDW#WKH#WUXH#IRUFH#ZKLFK#JRYHUQV#WKH#V\VWHP#DQG#WKH#

=RQH#LV#QHLWKHU#WKH#SDUDQRLD#RI#WKH#3UHWHULWH#QRU#WKH#5RFNHW#RI#WKH#(OHFW#EXW#WKH#

IRUFH#RI#*UDYLW\1##:KDW#ZH#DUULYH#DW#LV#WKH#UHDOL]DWLRQ#WKDW#WKH#´(DUWK#LV#D#OLYLQJ#

FULWWHUµ#DQG#WKDW#´WKDW#*UDYLW\/#WDNHQ#VR#IRU#JUDQWHG/#LV#UHDOO\#VRPHWKLQJ#HHULH/#

0HVVLDQLF/#H[WUDVHQVRU\#LQ#(DUWK·V#ERG\#1#1#1#´+*5ý8<3,1###*UDYLW\#LV#WKH#IRUFH#ZLWKLQ#

WKH#(DUWK#ZKLFK#JRYHUQV#WKH#UHYHUVDO#DQG#WKH#F\FOHV#RI#WKH#UHPDLQGHU1##7KH#SRZHU#

DQG#FRQWURO#ZKLFK#WKH#HOHFW#KDYH#RYHU#WKH#5RFNHW#RQO\#KROGV#DV#ORQJ#DV#WKHUH#LV#IXHO#

WR#EXUQ/#EXW#DW#WKH#SHDN#RI#LWV#SDUDEROLF#IOLJKW/#WKH#%UHQQVFKOXVV#SRLQW/#WKH#URFNHW#

VXUUHQGHUV#WR#JUDYLW\#DQG#EHJLQV#WR#IDOO1
9:



7KH#%UHQQVFKOXVV#SRLQW#LV#D#PRPHQW#RI#FRPSOHWH#VWLOOQHVV/#D#]HUR#SRLQW1##$W#

WKDW#PRPHQW#WKH#URFNHW#LV#QR#ORQJHU#WUDYHOLQJ#IRUZDUG#RU#EDFN/#XS#RU#GRZQ/#LW#LV#

IUR]HQ#DQG#LQHUWLDO1##%XW#LW#LV#DOVR#WKH#PRPHQW#RI#WUDQVIRUPDWLRQ#RI#WKH#UHYHUVDO#

ZKHQ#WKH#PRYHPHQW#WRZDUG#IXOILOOPHQW#DQG#UHDOLW\#LQYHUVHV#LWVHOI#DQG#LV#

GLVPDQWOHG1##7KH#LQZDUG#PRYHPHQW#WRZDUG#WKH#FHQWHU#GRHV#QRW#OHDG#XV#WRZDUG#

WKH#WUXWK#RI#WKH#URFNHW/#EXW#LQVWHDG=

7KH#(WHUQDO#&HQWHU#FDQ#HDVLO\#EH#VHHQ#DV#WKH#)LQDO#=HUR1##1DPHV#DQG#
PHWKRGV#YDU\/#EXW#WKH#PRYHPHQW#WRZDUG#VWLOOQHVV#LV#WKH#VDPH#+*5ý
64<,1

6LPLODUO\/##WKH#(OHFW·V#TXHVW#IRU#VSDFH#GRHV#QRW#UHYHDO#WKH#0RRQ·V#UHDO#WUXWK#EXW#

LQVWHDG#IOLUWV#ZLWK#D#YDFXXP#WKDW#WKH#URFNHW#FDQQRW#FRQTXHU1##$V#5RQDOG#

&KHUU\FRNH#PHGLWDWHV#RQ#1RUD#'RGVRQ07UXFN/#KH#WKLQNV=

6KH#KDVýWXUQHG#KHU#IDFH/#PRUH#WKDQ#RQFH/#WR#WKH#2XWHU#5DGLDQFH#DQG#
VLPSO\#VHHQ#QRWKLQJ#WKHUH1##$QG#VR#HDFK#WLPH#KDV#WDNHQ#D#OLWWOH#PRUH#
RI#WKH#=HUR#LQWR#KHUVHOI1##,W#FRPHV#GRZQ#WR#FRXUDJH/#DW#ZRUVW#DQ#
DPRXQW#RI#VHOI0GHOXGLQJ#WKDW·V#YDQLVKLQJO\#VPDOO=##KH#KDV#WR#DGPLUH#
LW/#HYHQ#LI#KH#FDQ·W#DFFHSW#KHU#JODVV\#ZDVWHV/#KHU#DSSHDOV#WR#D#GD\#QRW#
RI#ZUDWK#EXW#RI#LQGLIIHUHQFH1#+*5ý483,

7KH#WUXWK#RI#WKH#=HUR#LV#WKDW#WKH#V\VWHP#LV#LQGLIIHUHQW#WR#ERWK#WKH#LQZDUG#TXHVW#RI#

WKH#3UHWHULWH#DQG#WKH#RXWZDUG#RQH#RI#WKH#(OHFW1##%RWK#PRYH#DFURVV#WKH#=RQH#LQ#WKH#

KRSH#RI#UHVWRULQJ#PHDQLQJ/#EXW#LQVWHDG#WKH\#DUH#PHUHO\#DFFHOHUDWLQJ#WRZDUG#

LQHUWLD1##3DUDQRLD#DQG#FRQWURO/#UHWXUQ#DQG#WUDQVFHQGHQFH/#DUH#DOO#WKH#VHOI0GHOXGLQJ#

EHOLHIV#RI#D#SRVW0ZDU#SHRSOH#ZKR#FDQQRW#DFFHSW#LQGLIIHUHQFH/#WKDW#WKHUH#LV#VLPSO\#

´QRWKLQJ#WKHUH1µ##7KH#IDVFLQDWLRQ#WKDW#D#FKDUDFWHU#OLNH#7\URQH#6ORWKURS#KROGV#IRU#

ERWK#WKH#SUHWHULWH#DQG#HOHFW#FKDUDFWHUV#ZKR#KXQW#KLP#LV#KLV#DELOLW\#WR#WUDQVIRUP/#WR#

UHYHUVH#KLPVHOI1##$V#3RLQWVPDQ#GLVFRYHUV#ZKLOH#UHDGLQJ#3DYORY=
9;



´1RW#RQO\#PXVW#ZH#VSHDN#RI#SDUWLDO#RU#RI#FRPSOHWH#H[WLQFWLRQ#RI#D#
FRQGLWLRQHG#UHIOH[/#EXW#ZH#PXVW#DOVR#UHDOL]H#WKDW#H[WLQFWLRQ#FDQ#
SURFHHG#EH\RQGýWKH#SRLQW#RI#UHGXFLQJ#D#UHIOH[#WR#]HUR1##:H#FDQQRW#
WKHUHIRUH#MXGJH#WKH#GHJUHH#RI#H[WLQFWLRQ#RQO\ýE\#WKH#PDJQLWXGH#RI#WKH#
UHIOH[#RU#LWV#DEVHQFH/#VLQFH#WKHUH#FDQ#VWLOO#EH#DýVLOHQWýH[WLQFWLRQýEH\RQGý
WKHý]HURµ#+*5ý;8,1

6ORWKURS#DQG#KLV#RGG#DELOLW\#WR#SUHGLFW#ZKHUH#WKH#URFNHWV#ZLOO#VWULNH#KDV#WKH#DELOLW\#

WR#VXUYLYH#WKDW#´VLOHQW#H[WLQFWLRQµ/#WR#WDNH#XV#´EH\RQG#WKH#]HUR1µ###)RU#3RLQWVPDQ#

WKLV#PDNHV#6ORWKURS#YHU\#GDQJHURXV#LQGHHG#EHFDXVH#WKHUH#LV#QR#JUHDWHU#DFW#RI#

WHUURULVP#WKDQ#WR#DWWDFN#WKH#V\VWHP#E\#ZD\#RI#D#UHYHUVDO1##6SHDNLQJ#RI#6ORWKURS/#

3RLQWVPDQ#GHFODUHV=

´:KDWHYHU#ZH#PD\#ILQG/#WKHUH#FDQ#EH#QR#GRXEW#WKDW#KH#LV/#
SK\VLRORJLFDOO\/#KLVWRULFDOO\/#D#PRQVWHU1##:HýPXVWýQHYHUýORVHýFRQWURO1##
7KH#WKRXJKW#RI#KLP#ORVW#LQ#WKH#ZRUOG#RI#PHQ/#DIWHU#WKH#ZDU/#ILOOV#PH#
ZLWK#D#GHHS#GUHDG#,#FDQQRW#H[WLQJXLVK#1#1#1µ#+*5ý477,1

7KH#KHJHPRQ\#RI#WKH#V\VWHP#LV#EDVHG#RQ#WKLV#IHDU#RI#ORVLQJ#FRQWURO/#MXVW#DV#WKH#

URFNHW#LV#GHIHDWHG#LQ#LWV#FRQTXHVW#RI#VSDFH#E\#WKH#ORVV#RI#FRQWURO#ZKLFK#LV#JUDYLW\1##

0RUHRYHU/#WKH#IHDU#RI#H[WLQFWLRQ/#RI#WDNLQJ#WKH#=HUR#IXOO\#LQWR#RQHVHOI/#LV#GULYHQ#E\#

WKH#IHDU#RI#ORVLQJ#RQH·V#RZQ#LGHQWLW\1##:H#UHDG#RI#3RNOHU=

7KH#IHDU#RI#H[WLQFWLRQ#QDPHG#3RNOHU#NQHZ#LW#ZDV#WKH#5RFNHW/#
EHFNRQLQJ#KLP#LQ1##,I#KH#DOVR#NQHZ#WKDW#LQ#VRPHWKLQJ#OLNH#WKLV#
H[WLQFWLRQ#KH#FRXOG#EH#IUHH#RI#KLV#ORQHOLQHVV#DQG#IDLOXUH/#VWLOO#KH#
ZDVQ·W#TXLWH#FRQYLQFHG#1#1#1#6R#KH#KXQWHG/#DV#D#VHUYR#YDOYH#ZLWK#D#
QRLV\#LQSXW#ZLOO/#DFURVV#WKH#=HUR/#EHWZHHQ#WKH#WZR#GHVLUHV/#SHUVRQDO#
LGHQWLW\#DQG#LPSHUVRQDO#VDOYDWLRQ#+*5ý739,1

7KH#GHVLUH#IRU#´SHUVRQDO#LGHQWLW\µ#EHORQJV#WR#WKH#(OHFW/#WR#WKRVH#ZKR#LQVLVW#RQ#DQ#

LUUHYHUVLEOH#UHDOLW\#WKDW#DOORZV#QRWKLQJ#WR#UHPDLQ#D#UHPDLQGHU1##´,PSHUVRQDO#

VDOYDWLRQµ#LV#WKH#GHVLUH#RI#WKRVH#SUHWHULWH#ZKR#DUH#FRQWHQW#WR#UHPDLQ#DW#WKH#HGJH#

ZLWKRXW#ORRNLQJ#WRZDUG#WKH#KLGGHQ#FHQWHU1##,W#LV#LQ#WKLV#GHVLUH#WKDW#VRPHWKLQJ#OLNH#
9<



KXPDQLW\/#WKRXJK#WKH#(OHFW#ZRXOG#QHYHU#UHFRJQL]H#LW#DV#VXFK/#UHPDLQV1##$V#WKH#WH[W#

UHPLQGV#XV=

SHUKDSV/#3RLQWVPDQ/#WKHUH#LV#VXFK#D#WKLQJ#DV#WKH#NLQGQHVV0UHIOH[#111#
WKDW#QRZ#DQG#WKHQ/#DOVR#EH\RQG#WKH#=HUR/#VXUYLYHV#H[WLQFWLRQ#+*5ý
:47,1

7KH#´NLQGQHVV0UHIOH[µ#LV#WR#EH#IRXQG#DPRQJ#WKH#SUHWHULWH#ZDVWHV>#LW#LV#WKDW#ZKLFK#LV#

WKH#UHPDLQGHU#RI#D#FUXHO#LQKXPDQ#V\VWHP#ZKLFK#GHVLUHV#RQO\#GHDWK/#DQG#FRQVLGHUV#

WKH#YRLG#LWV#VDOYDWLRQ1##,W#EHORQJV#QRW#WR#D#V\VWHP#RI#FRQWURO#EXW#WR#WKRVH#OLNH#

6ORWKURS#ZKRVH#LGHQWLWLHV#DUH#WUDQVIRUPHG/#GLVPDQWOHG#DQG#VFDWWHUHG#DERXW#WKH#

=RQH=

6ORWKURS/#DV#QRWHG/#DW#OHDVW#DV#HDUO\#DV#WKH#$QXELVýHUD/#KDV#EHJXQ#WR#
WKLQ/#WR#VFDWWHU1##´3HUVRQDO#GHQVLW\/µ#.XUW#0RQGDXJHQ#LQ#KLV#
3HHQHPXQGH#RIILFH#QRW#WRR#PDQ\#VWHSV#DZD\#IURP#KHUH/#HQXQFLDWLQJ#
WKH#/DZ#ZKLFK#ZLOO#RQH#GD\#EHDU#KLV#QDPH/#´LV#GLUHFWO\#SURSRUWLRQDO#
WR#WHPSRUDO#EDQGZLGWK1µ

´7HPSRUDO#EDQGZLGWKµ#LV#WKH#ZLGWK#RI#\RXU#SUHVHQW/#\RXU#QRZ1##,W#LV#
WKH#IDPLOLDU#´∆Wµ#FRQVLGHUHG#DV#D#GHSHQGHQW#YDULDEOH1##7KH#PRUH#\RX#
GZHOO#LQ#WKH#SDVW#DQG#LQ#WKH#IXWXUH/#WKH#WKLFNHU#\RXU#EDQGZLGWK/#WKH#
PRUH#VROLG#\RXU#SHUVRQD1##%XW#WKH#QDUURZHU#\RXU#VHQVH#RI#1RZ/#WKH#
PRUH#WHQXRXV#\RX#DUH#+*5ý83<,1

7KH#(OHFW#LQ#WKHLU#KRWKRXVHV#GZHOO#WRR#PXFK#LQ#WKH#SDVW/#WKH#SUHWHULWH#LQ#WKHLU#

VWUHHWV/#WRR#PXFK#LQ#WKH#IXWXUH1##%XW#6ORWKURS#LQFUHDVLQJO\#KDV#OHDUQHG#WR#GZHOO#LQ#

WKH#=RQH/#WR#SULYLOHJH#LQFLGHQWDO#DFWV#RI#NLQGQHVV#RYHU#WKH#FRPSOHWLRQ#RI#KLV#TXHVW1##

%HIRUH#KLV#VFDWWHULQJ#LV#FRPSOHWH#DQG#KH#GLVDSSHDUV#IURP#WKH#QRYHO#DOWRJHWKHU#ZH#

UHDG=

1#1#1#DQG#QRZ/#LQ#WKH#=RQH/#ODWHU#LQ#WKH#GD\#KH#EHFDPH#D#FURVVURDG/#
DIWHU#D#KHDY\#UDLQ#KH#GRHVQ·W#UHFDOO/#6ORWKURS#VHHV#D#YHU\#WKLFN#
UDLQERZ#KHUH/#D#VWRXW#UDLQERZ#FRFN#GULYHQ#GRZQ#RXW#RI#SXELF#
FORXGV#LQWR#(DUWK/#JUHHQ#ZHW#YDOOH\HG#(DUWK/#DQG#KLV#FKHVW#ILOOV#DQG#
KH#VWDQGV#FU\LQJ/#QRW#D#WKLQJ#LQ#KLV#KHDG/#MXVW#IHHOLQJ#QDWXUDO#1#1#1#+*5ý
959,1
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,Q#WKLV#PRPHQW/#UHFRJQL]LQJ#WKH#LQWHUVHFWLRQ#EHWZHHQ#*UDYLW\#DQG#WKH#(DUWK/#

6ORWKURS#UHDFKHV#WKH#%UHQQVFKOXVV#SRLQW#LQ#KLV#WHPSRUDO#EDQGZLGWK#DQG#KH#

GLVDSSHDUV#FRPSOHWHO\#LQWR#WKH#QRZ1##,W#LV#D#PRPHQW#ZKHUH#DOO#VHQVH#RI#VHOI#LV#

DEDQGRQHG#DQG#KH#ORRNV#RXW#DFURVV#WKH#=RQH#00#QRW#ZLWK#D#VHQVH#RI#WHUURU#EXW#RI#

SLW\1####,W#LV#D#VHQVH#RI#NLQGQHVV/#RI#ORYH/#WRZDUG#WKH#SUHWHULWH#WKDW#VXUYLYHV#KLV#

H[WLQFWLRQ/#DQG#VR#KH#FULHV/#ZLWKRXW#WKLQNLQJ/#MXVW#IHHOLQJ#DW#HDVH1##

,Q#WKH#V\VWHP#RI#WKH#(OHFW/#GUHDPV#IRUFH#WKHPVHOYHV#LQWR#UHDOLW\#DQG#WKH#

ZKROH#RI#WKH#=RQH#EHFRPHV#D#VLPXODWHG#VSDFH1#,W#LV#IRU#WKLV#UHDVRQ#WKDW#FLQHPD#

WDNHV#RQ#VXFK#DQ#LPSRUWDQW#UROH#LQ#WKH#QRYHO1##:H#UHDG=

#´,W#LV#P\#PLVVLRQ/µ#KH#DQQRXQFHV#WR#6TXDOLGR]]L/#ZLWK#WKH#SURIRXQG#
KXPLOLW\#WKDW#RQO\#D#*HUPDQ#PRYLH#GLUHFWRU#FDQ#VXPPRQ/#´WR#VRZ#
LQ#WKH#=RQH#VHHGV#RI#UHDOLW\1##7KH#KLVWRULFDO#PRPHQW#GHPDQGV#WKLV/#
DQG#,#FDQ#RQO\#EH#LWV#VHUYDQW1##0\#LPDJHV/#VRPHKRZ/#KDYH#EHHQ#
FKRVHQ#IRU#LQFDUQDWLRQ1##:KDW#,#FDQ#GR#IRU#WKH#6FKZDU]NRPPDQGR#,#
FDQ#GR#IRU#\RXU#GUHDP#RI#SDPSDV#DQG#VN\#1#1#1#1#,#FDQ#WDNH#GRZQ#\RXU#
IHQFHV#DQG#\RXU#ODE\ULQWK#ZDOOV/#,#FDQ#OHDG#\RX#EDFN#WR#WKH#*DUGHQ#
\RX#KDUGO\#UHPHPEHU#1#1#1#1µ#+*5ý6;;,1

+HUH#YRQ#*ROO#UHFRJQL]HV#WKDW#WKHUH#LV#QR#JRLQJ#EDFN/#QR#UHWUHDW#WRZDUG#WKH#KLGGHQ#

FHQWHU#EHFDXVH#QRWKLQJ#FDQ#H[LVW#XQOHVV#LW#LV#ILUVW#VLPXODWHG1##7KH#UHDOLW\#RI#WKH#

=RQH/#WKH#V\VWHP/#WKH#SUHWHULWH#DQG#WKH#HOHFW#DUH#RQO\#UHDO#DIWHU#WKH\#DUH#VLPXODWHG1##

7KH#FLQHPD#LV#QRW#WKH#UHIOHFWLRQ#RI#UHDOLW\#EXW#LQVWHDG#UHDOLW\#LV#WKH#UHPDLQGHU#RI#

WKH#FLQHPD/#RI#WKH#VLPXODWLRQ1##,Q#VSLWH#RI#WKLV/#6ORWKURS#DWWHPSWV#WR#HUDVH#7KHLU#

V\VWHP#E\#LPDJLQLQJ#´WKH#IRUN#LQ#WKH#URDG#WKDW#$PHULFD#QHYHU#WRRNµ=

PD\EH#IRU#D#OLWWOH#ZKLOH#DOO#WKH#IHQFHV#DUH#GRZQ/#RQH#URDG#DV#JRRG#DV#
DQRWKHU/#WKH#ZKROH#VSDFH#RI#WKH#=RQH#FOHDUHG/#GHSRODUL]HG/#DQG#
VRPHZKHUH#LQVLGH#WKH#ZDVWH#RI#LW#D#VLQJOH#VHW#RI#FRRUGLQDWHV#IURP#
ZKLFK#WR#SURFHHG/#ZLWKRXW#HOHFW/#ZLWKRXW#SUHWHULWH/#ZLWKRXW#HYHQ#
QDWLRQDOLW\#WR#IXFN#LW#XS#+*5ý889,1
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8QIRUWXQDWHO\/#WKHUH#ZLOO#DOZD\V#EH#ZD\V#WR#GR#MXVW#WKDW1###6ORWKURS/#KRZHYHU/#LV#

QRW#VHDUFKLQJ#IRU#D#ORVW#FHQWHU#WKDW#KH#FDQ#KDUGO\#UHPHPEHU/#EXW#LV#LQVWHDG#

VHDUFKLQJ#IRU#VRPHWKLQJ#ZLWKLQ#WKH#ZDVWH#LWVHOI#WKDW#UHWDLQV#WKH#SRZHU#RI#WKH#

UHYHUVDO1##7R#ILQG#WKDW#VHW#RI#FRRUGLQDWHV/#KRZHYHU/#WKH#=RQH#PXVW#GLVDSSHDU/#LW#

PXVW#ORVH#LWV#LGHQWLW\/#MXVW#DV#WKH#3UHWHULWH#DQG#WKH#(OHFW#PXVW#ORVH#WKHLUV/#VR#WKDW#LW#

FDQ#UHDSSHDU#DV#VRPHWKLQJ#GLIIHUHQW1##:KHQ#,W#UHDFKHV#WKDW#PRPHQW#RI#LQHUWLD#DQG#

LV#VFDWWHUHG/#RQO\#WKHQ#ZLOO#ZH#NQRZ#ZKDW#VXUYLYHV#EH\RQG#WKH#=HUR1

,W#LV#QHDUO\#LPSRVVLEOH#WR#UHDG#*UDYLW\ªVý5DLQERZ#LQ#DQ\#ZD\#RWKHU#WKDQ#LQ#

JURVV#JHQHUDOLWLHV1##,I#ZH#UHDG#IRU#SORW/#ZH/#OLNH#WKH#SUHWHULWH/#RQO\#EHFRPH#

HQWDQJOHG#LQ#WKH#V\VWHP1##5HDGLQJ#IRU#FKDUDFWHU#RQO\#GHQLHV#WKH#LQVWDELOLW\#RI#WKH#

QDPHV#ZKLFK#IORDW#WKURXJK#WKH#WH[W1##:KDW#ZH#ILQG#LQVWHDG#LV#D#FULWLTXH#RI#RXU#RZQ#

FRPSOLFLW\#LQ#WKH#IRUPDWLRQ#RI#D#V\VWHP#ZKLFK#ZH#KDYH#SDVVLYHO\#DOORZHG#WR#

HQVODYH#XV1##7KH#DUJXPHQW#RI#WKH#QRYHO#UHVWV#RQ#WKH#UHYHUVLEOH#PRYHPHQWV#RI#WKRVH#

UHVLGXDO#FDWHJRULHV#ZH#KDYH#QDPHG#WKH#SUHWHULWH#DQG#WKH#HOHFW1##7KH#SUHWHULWH/#

GULYHQ#E\#3DUDQRLD/#VHHN#RXW#WKH#VRXUFH#RI#WKHLU#WHUURU#LQ#RUGHU#WR#UHVWRUH#D#XWRSLDQ#

SDVW#WKDW#WKH\#KDYH#QHYHU#H[SHULHQFHG1##6LPXOWDQHRXV#WR#WKH#3UHWHULWH·V#PRYHPHQW#

WRZDUG#WKH#+LGGHQ#&HQWHU#LV#WKH#(OHFW·V#RXWZDUG#TXHVW#IRU#WKH#YDFXXP#RI#VSDFH1##

7KH#(OHFW/#KDYLQJ#VHHQ#WKH#FHQWHU#DQG#IRXQG#QRWKLQJ#WKHLU#EXW#WKH#LQHUWLD#RI#WKH#

=HUR/#XQGHUVWDQG#DOO#WRR#ZHOO#WKH#(DUWK·V#FHQWUDO#PHDQLQJOHVVQHVV#DQG#VHHN#WR#

DEDQGRQ#LW1##5DWKHU#WKDQ#LQGXUH#WKH#F\FOHV#RI#WKH#(DUWK#WKH\#FKRRVH#WKH#

WUDQVFHQGHQW#SURPLVH#RI#WKH#PRRQ1##)RU#WKH#(OHFW/#DV#ZHOO#DV#WKH#3UHWHULWH/#WKH#=RQH#

LV#QRW#PHUHO\#WKH#VXUIDFH#ODQGVFDSH#RI#WKH#(DUWK#EXW#LV#LWVHOI#D#JOREH/#D#JUHDW#KROORZ#

VSKHUH1##,QVLGH#WKLV#VSKHUH#OLHV#WKH#KLGGHQ#FHQWHU/#WKH#KRWKRXVH/#ZKHUH#WKH#(OHFW#DUH#
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DQG#WKH#3UHWHULWH#ZLVK#WR#EH1##7KH#VXUIDFH#RI#WKH#JOREH#LV#WKH#VWUHHW#DQG#EH\RQG#LW/#LQ#

WKH#HPSWLQHVV#RI#RXWHUVSDFH/#OLHV#WKH#0RRQ1##,I#WKH#0RRQ#UHSUHVHQWV#WKH#QHZ#

WHUUDLQ#RI#WKH#(OHFW/#WKH#SODFH#RI#WUDQVFHQGHQFH/#LW#LV#DOVR#WKH#QHZ#.LQJGRP#RI#

'HDWK1

%XW#WKH#0RRQ#LV#XQREWDLQDEOH1##7KH#5RFNHWV#ZKLFK#WKH#(OHFW#KDYH#GHVLJQHG#

WR#WDNH#WKHP#WKHUH#DUH#GRRPHG#E\#WKH#IRUFH#RI#*UDYLW\/#DQG#LQVWHDG#WKH\#IDOO#GRZQ#

XSRQ#WKH#(DUWK#DQG#WKH#3UHWHULWH#PDVVHV#ZKR#UHVLGH#LQ#LWV#ZDVWHV1##7KH#=RQH#LV#

JHQHUDWHG#E\#DQG#LV#WKH#VRXUFH#RI#WKLV#VWUDQJH#F\FOH#RI#SDUDQRLD#LQ#WKH#VWUHHW#DQG#

GUHDPV#RI#WUDQVFHQGHQFH#LQ#WKH#KRWKRXVH1##7KH#3UHWHULWH#DQG#(OHFW#DUH#QRW#SRODU#

RSSRVLWHV#EXW#LQVWHDG#RQH#LV#DOZD\V#WKH#UHPDLQGHU#RI#WKH#RWKHU1##7KH\#DUH#WKH#

UHVLGXH#RI#D#FRQVWDQWO\#UHYHUVLQJ#V\VWHP#LQ#ZKLFK#HYHU\#6ORWKURS#LV#GLVPDQWOHG#

RQO\#WR#UHDSSHDU#DV#D#/DV]OR#-DPI#RU#:HLVPDQQ2%OLFHUR#DQG#YLFH#YHUVD1##:KDW#

LQWHUHVWV#3\QFKRQ#LV#WKH#SRLQW#RI#WUDQVIRUPDWLRQ/#WKH#PRPHQW#RI#LQHUWLD/#RI#

H[WLQFWLRQ/#EHIRUH#ZH#WUDYHO#EH\RQG#WKH#]HUR#DQG#JUDYLW\#WDNHV#RYHU1##7KH#GDUN#

WRQH#RI#*UDYLW\ªVý5DLQERZ#DULVHV#IURP#WKH#LQFUHDVLQJ#SUREDELOLW\#WKDW#WKH#F\FOH#PD\#

DW#ODVW#EH#UHVROYLQJ#LWVHOI#DQG#WKDW#HYHU\WKLQJ#ZLWKLQ#DQG#ZLWKRXW#ZLOO#MRLQ#WKH#

DEVROXWH#VWLOOQHVV#RI#WKH#YRLG1###$EVROXWH#HQWURS\#ZLOO#UHLJQ#DQG#WKHUH#ZLOO#EH#

QRWKLQJ#OHIW#WR#VXUYLYH#WKH#]HUR#SRLQW1

7KH#OLQN#EHWZHHQ#WKH#(OHFW#DQG#WKH#3UHWHULWH#LV#SHUKDSV#EHVW#LOOXVWUDWHG#E\#

WKH#VWRU\#RI#%\URQ#WKH#%XOE/#D#VHQWLHQW#OLJKWEXOE#ZKR#GLVFRYHUV#WKDW#KH#LV#

LPPRUWDO=

2QH#E\#RQH/#RYHU#WKH#PRQWKV/#WKH#RWKHU#EXOEV#EXUQ#RXW/#DQG#DUH#
JRQH1##7KH#ILUVW#IHZ#RI#WKHVH#KLW#%\URQ#KDUG1##+H·V#VWLOO#D#QHZ#DUULYDO/#
VWLOO#KDVQ·W#DFFHSWHG#KLV#LPPRUWDOLW\1##%XW#RQ#WKURXJK#WKH#EXUQLQJ#
KRXUV#KH#VWDUWV#WR#OHDUQ#DERXW#WKH#WUDQVLHQFH#RI#RWKHUV=##OHDUQV#WKDW#
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ORYLQJ#WKHP#ZKLOH#WKH\·UH#KHUH#EHFRPHV#HDVLHU/#DQG#DOVR#PRUH#
LQWHQVH#00#WR#ORYH#DV#LI#HDFK#GHVLJQ0KRXU#ZLOO#EH#WKH#ODVW#+*5ý97<,1

$V#WKH#WH[W#H[SODLQV/#WKH#JXLOW#DQG#SDLQ#KH#IHHOV#DV#KH#ZDWFKHV#WKH#RWKHU#OLJKWEXOEV#

GLH#RXW#LV#WKH#ILUVW#RI#WZR#OHVVRQV=###´$IWHU#/RYH/#WKHQ/#%\URQ·V#QH[W#OHVVRQ#LV#

VLOHQFHµ#+*5ý983,1##7KH#OHVVRQ#RI#´/RYHµ#LV#WKH#OHVVRQ#RI#WKH#SUHWHULWH#VHHNLQJ#WKH#

ORVW#FHQWHU1##6LOHQFH/#KRZHYHU/#LV#WKH#OHVVRQ#RI#WKH#HOHFW/#RI#WKH#YRLG1##,Q#KLV#

LPPRUWDOLW\/#%\URQ#LV#WUDQVIRUPHG#E\#WKH#(OHFW#LQWR#WKH#(OHFW1##+H#KDV#IRXQG#WKH#

KLGGHQ#FHQWHU#EXW=

+H#LV#FRQGHPQHG#WR#JR#RQ#IRUHYHU/#NQRZLQJ#WKH#WUXWK#DQG#SRZHUOHVV#
WR#FKDQJH#DQ\WKLQJ1##1R#ORQJHU#ZLOO#KH#VHHN#WR#JHW#RII#WKH#ZKHHO1##+LV#
DQJHU#DQG#IUXVWUDWLRQ#ZLOO#JURZ#ZLWKRXW#OLPLW/#DQG#KH#ZLOO#ILQG#
KLPVHOI/#SRRU#SHUYHUVH#EXOE/#HQMR\LQJ#LW##+*5ý988,1

%\URQ·V#VWRU\#HQGV#LQ#WKH#SHUYHUVH#SOHDVXUH#RI#WKH#=HUR1##+H#VSHHGV#WRZDUG#LQHUWLD#

ZLWKRXW#KRSH#RI#GLVFRYHULQJ#ZKDW#PLJKW#VXUYLYH#EH\RQG#WKH#=HUR#EHFDXVH#

LPPRUWDOLW\#FDQQRW#DOORZ#IRU#D#QDUURZ#VHQVH#RI#WKH#QRZ1##%\URQ#FDQ#RQO\#OLYH#LQ#DQ#

LQILQLWH#SDVW#RU#IXWXUH/#EXW#KH#ZLOO#QHYHU#EH#DEOH#WR#MXVW#IHHO#QDWXUDO/#QHYHU#EH#

DQ\WKLQJ#RWKHU#WKDQ#JODVV#DQG#ILODPHQW1#

&RQWUDVWHG#ZLWK#%\URQ#DQG#QHDUO\#HYHU\#PDMRU#FKDUDFWHU#LQ#WKH#QRYHO#LV#

*HOL#7ULSSLQJ1##)RU#*HOL/#WKHUH#LV#QRWKLQJ#EXW#WKH#QRZ=

<RX#HLWKHU#FRPH#WR#WKH#%URFNHQ0FRPSOH[#ZLWK#D#EXUHDXFUDWLF#FDUHHU#
LQ#PLQG/#RU#\RX#OHDYH#LW/#DQG#FKRRVH#WKH#ZRUOG1##7KHUH#DUH#WKH#WZR#
GLVWLQFW#VRUWV#RI#ZLWFKHV/#DQG#*HOL#LV#WKH#:RUOG0FKRRVLQJ#VRUW#+*5ý
:4;,1

&RQWHQW#WR#JR#RQ#OLYLQJ#LQ#WKH#:RUOG/#LQ#WKH#QRZ#RI#WKH#HGJH/#WKH#VWUHHW/#*HOL·V#

ZLWFKFUDIW#LV#D#YHU\#SRWHQW#VRUW#RI#NLQGQHVV0UHIOH[1##2EVHVVHG#ZLWK#ORYH#IRU#

7FKLWFKHULQH/#*HOL#JDWKHUV#XS#WKH#SUHWHULWH#ZDVWHV#LQ#RUGHU#QRW#WR#UHFUHDWH#WKH#

ZRUOG#DQG#PDNH#LW#5HDO#EXW#LQVWHDG#VHGXFH#LW#ZLWK#PDJLF1
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,Q#KHU#SDFN/#*HOL#7ULSSLQJ#EULQJV#DORQJ#D#IHZ#RI#7FKLWFKHULQH·V#
WRHQDLO#FOLSSLQJV/#D#JUD\LQJ#KDLU/#D#SLHFH#RI#EHGVKHHW#ZLWK#D#WUDFH#RI#
KLV#VSHUP/#DOO#WLHG#LQ#D#ZKLWH#VLON#NHUFKLHI/#QH[W#WR#D#ELW#RI#$GDP#DQG#
(YH#URRW#DQG#D#ORDI#RI#EUHDG#EDNHG#IURP#ZKHDW#VKH#KDV#UROOHG#QDNHG#
LQ#DQG#JURXQG#DJDLQVW#WKH#VXQ#+*5ý:4:,1

*HOL·V#PDJLF#RSHUDWHV#RQ#WKH#SULQFLSOH#WKDW#ZH#DUH#RQO\#WKH#IDOORXW#RI#RXU#RZQ#

IDOORXW/#WKH#ZDVWH#RI#RXU#RZQ#ZDVWH1##+HU#VHGXFWLRQ#SORW#EHJLQV#ZLWK#WKH#VHGXFWLRQ#

RI#7FKLWFKHULQH·V#VKDGRZ1##7KXV/#LQ#WKH#SHQXOWLPDWH#FKDSWHU#RI#WKH#QRYHO/#3\QFKRQ/#

VWUDQJHO\#HQRXJK/#JLYHV#XV#D#KDSS\#HQGLQJ#DV#*HOL#FRQVXPPDWHV#KHU#FRQTXHVW#RI#

7FKLWFKHULQH=

7RZDUG#QLJKWIDOO/#WKH#ORYHUV#O\LQJ#QDNHG#RQ#D#FROG#JUDVV#EDQN/#WKH#
VRXQG#RI#D#FRQYR\#DSSURDFKHV#RQ#WKH#OLWWOH#URDG1##7FKLWFKHULQH#SXOOV#
RQ#KLV#WURXVHUV#DQG#FOLPEV#XS#WR#VHH#LI#KH#FDQ#EHJ#VRPH#IRRG/#RU#
FLJDUHWWHV1##7KH#EODFN#IDFHV#SDVV#E\/#PED0ND\HUH/#VRPH#JODQFLQJ#DW#
KLP#FXULRXVO\/#RWKHUV#WRR#LQYROYHG#ZLWK#WKHLU#RZQ#H[KDXVWLRQ/#RU#
ZLWK#NHHSLQJ#D#WLJKW#JXDUG#RQ#D#FRYHUHG#ZDJRQ#FRQWDLQLQJ#WKH#
ZDUKHDG#VHFWLRQ#RI#WKH#333341##(Q]LDQ#RQ#KLV#PRWRUF\FOH#VWRSV#IRU#D#
PRPHQW/#PED0ND\HUH/#WR#WDON#WR#WKH#VFDUUHG/#XQVKDYHQ#ZKLWH1##
7KH\·UH#LQ#WKH#PLGGOH#RI#WKH#EULGJH1##7KH\#WDON#EURNHQ#*HUPDQ1##
7FKLWFKHULQH#PDQDJHV#WR#KXVWOH#KDOI#D#SDFN#RI#$PHULFDQ#FLJDUHWWHV#
DQG#WKUHH#UDZ#SRWDWRHV1##7KH#WZR#PHQ#QRG/#QRW#TXLWH#IRUPDOO\/#QRW#
TXLWH#VPLOLQJ1##(Q]LDQ#SXWV#KLV#ELNH#LQ#JHDU#DQG#UHWXUQV#WR#KLV#
MRXUQH\1##7FKLWFKHULQH#OLJKWV#D#FLJDUHWWH/#ZDWFKLQJ#WKHP#GRZQ#WKH#
URDG#VKLYHULQJ#LQ#WKH#GXVN1##7KHQ#KH#JRHV#EDFN#WR#KLV#\RXQJ#JLUO#
EHVLGH#WKH#VWUHDP1##7KH\#ZLOO#KDYH#WR#ORFDWH#VRPH#ILUHZRRG#EHIRUH#DOO#
WKH#OLJKW#LV#JRQH1

7KLV#LV#PDJLF1##6XUH#00#EXW#QRW#QHFHVVDULO\#IDQWDV\1##&HUWDLQO\#QRW#WKH#
ILUVW#WLPH#D#PDQ#SDVVHG#KLV#EURWKHU#E\/#DW#WKH#HGJH#RI#WKH#HYHQLQJ/#
RIWHQ#IRUHYHU/#ZLWKRXW#NQRZLQJ#LW#+*5ý:67,1

7KURXJK#*HOL·V#PDJLF/#DQ#DQDUFKLVW#PLUDFOH#DQG#D#YLFWRU\#RI#WKH#LPSUREDEOH#

WKURXJK#FRLQFLGHQFH/#7FKLWFKHULQH#DEDQGRQV#KLV#YHQJHIXO#TXHVW#WR#GHVWUR\#(Q]LDQ/#

DQG#WKH#WZR#EURWKHUV#SDVV#HDFK#RWKHU#LQ#SHDFH#DQG#DQRQ\PLW\1##7KH#+HUHUR·V#

SKUDVH/#´PED0ND\HUHµ/#,#DP#SDVVHG#RYHU/#LV#QR#ORQJHU#D#ODPHQWDWLRQ#RI#KDYLQJ#

EHHQ#DEDQGRQHG#E\#DQ#LQGLIIHUHQW#XQLYHUVH#WR#WKH#SUHWHULWH#ZRUOG>#LW#LV#QRZ#D#VRQJ#
:8



RI#WULXPSK1##7R#EH#SDVVHG#RYHU#LV#WR#EH#IUHHG#RI#LGHQWLW\/#WR#OLYH#LQ#WKH#QRZ/#VR#WKDW#

ZH#WRR#PLJKW#EH#VHGXFHG#E\#WKH#PDJLF#RI#UHYHUVLELOLW\1##7KH#OHVVRQV#RI#/RYH#DQG#

6LOHQFH#OHDG#XV#URXQG#D#YLFLRXV#F\FOH#RI#SDUDQRLD#DQG#FRQWURO/#EXW#WKH#OHVVRQ#RI#

VHGXFWLRQ#OHDGV#XV#WRZDUG#WUDQVIRUPDWLRQ#UDWKHU#WKDQ#WKH#HPSWLQHVV#RI#

WUDQVFHQGHQFH1

,Q#9LQHODQG/#3\QFKRQ#H[SUHVVHV#KLV#WKHRU\#LQ#D#IDEOH1##6LVWHU#5RFKHOOH/#WKH#

+HDG#1LQMHWWH/#UHFRXQWV#WKH#VWRU\#RI#WKH#SUHWHULWH#DQG#WKH#HOHFW/#WKH#KLGGHQ#FHQWHU#

DQG#WKH#OXQDU#YRLG/#LQ#WHUPV#RI#+HDYHQ#DQG#+HOO1##6KH#VD\V=##

´:KHQ#WKH#(DUWK#ZDV#VWLOO#D#SDUDGLVH/#ORQJ#ORQJ#DJR/#WZR#JUHDW#
HPSLUHV/#+HOO#DQG#+HDYHQ/#EDWWOHG#IRU#LWV#SRVVHVVLRQ1##+HOO#ZRQ#DQG#
+HDYHQ#ZLWKGUHZ#WR#DQ#DSSURSULDWH#GLVWDQFH1##6RRQ#FLWL]HQV#RI#WKH#
/RZHU#5HDOP#ZHUH#IORFNLQJ#XS#WR#YLVLW#2FFXSLHG#(DUWK#RQ#JURXS#
H[FXUVLRQV#IDUHV/#VZDUPLQJ#LQ#WKHLU#DVEHVWRV#WRXULQJ#FDUV#DQG#59·V#
DOO#RYHU#WKH#ODQGVFDSH/#ORRNLQJ#IRU#FKHDS0ODERU#EDUJDLQV#LQ#WKH#
VKRSV/#WDNLQJ#SLFWXUHV#RI#HDFK#RWKHU#LQ#D#EOXH#DQG#JUHHQ#DPELHQFH#
WKDW#GLGQ·W#UHJLVWHU#RQ#DQ\#ILOP#\RX#FRXOG#EX\#GRZQ#LQ#+HOO#00#WLOO#WKH#
QRYHOW\#ZRUH#RII/#DQG#YLVLWRUV#EHJDQ#WR#UHDOL]H#WKDW#(DUWK#ZDV#MXVW#
OLNH#KRPH/#VDPH#WUDIILF#FRQGLWLRQV/#XQSOHDVDQW#IRRG/#GHWHULRUDWLQJ#
HQYLURQPHQW/#DQG#VR#IRUWK1##:K\#OHDYH#KRPH#RQO\#WR#ILQG#D#VHFRQG0
UDWH#YHUVLRQ#RI#ZKDW#WKH\#ZHUH#WU\LQJ#WR#HVFDSH"##6R#WKH#WRXULVW#
EXVLQHVV#EHJDQ#WR#GZLQGOH/#DQG#WKHQ#WKH#(PSLUH#ZDV#FDOOLQJ#EDFN#
ILUVW#LWV#DGPLQLVWUDWRUV#DQG#VRRQ#HYHQ#LWV#WURRSV/#DV#LI#GUDZLQJ#
LQZDUG/#FORVHU#WR#LW#RZQ#FWKRQLDQ#ILUHV1##$IWHU#D#ZKLOH/#WKH#WXQQHO#
HQWUDQFHV#EHJDQ#WR#JURZ/#EOXU/#DQG#GLVDSSHDU#EHKLQG#SRLVRQ#RDN#DQG#
EHUU\#EXVKHV/#JHW#FRYHUHG#E\#ODQGVOLGHV/#VLOWHG#XS#LQ#IORRGV/#WLOO#RQO\#
D#IHZ#ORQH#LQGLYLGXDOV#00#FKLOGUHQ/#QHLJKERUKRRG#LGLRWV#00#QRZ#DQG#
WKHQ#ZRXOG#VWXPEOH#RQ#RQH/#RXW#LQ#D#GHVHUWHG#SODFH/#EXW#GDUH#LQVLGH#
RQO\#DV#IDU#DV#WKH#ILUVW#WXUQLQJV#DQG#ORVV#RI#RXWGRRU#OLJKW1##$QG#WKHQ#
DOO#WKH#JDWHZD\V#WR#+HOO#ZHUH#ILQDOO\#ORVW#WR#VLJKW/#VXUYLYLQJ#RQO\#LQ#
ORFDO#WDOHV#KDQGHG#GRZQ#WKH#JHQHUDWLRQV/#VDG#UHFLWDOV#WKDW#DVNHG#
ZK\#WKH#YLVLWRUV#QHYHU#FDPH#DQ\PRUH/#DQG#LI#WKH\#ZRXOG#DJDLQ/#
VWRULHV#FRQJHVWHG#DQG#GDUN#DV#8)2#VWRULHV#DUH#HWKHUHDO#DQG#
OXPLQRXV1##$QG#DOZD\V#VKDPHIDFHG/#ZLWK#DQ#DLU#QRW#RI#8)2#HODWLRQ#
EXW#JXLOW/#DW#KDYLQJ#VRPHKRZ#QRW#EHHQ#JRRG#HQRXJK#IRU#WKHP/#WKH#
IRONV#ZKR#OLYHG#LQ#+HOO1##6R/#RYHU#WLPH/#+HOO#EHFDPH#D#VWRULHG#SODFH#
RI#VLQ#DQG#SHQLWHQFH/#DQG#ZH#IRUJRW#WKDW#LWV#RULJLQDO#SURPLVH#ZDV#
QHYHU#SXQLVKPHQW#EXW#UHXQLRQ/#ZLWK#WKH#WUXH/#ORQJ0IRUJRWWHQ#
PHWURSROLV#RI#(DUWK#8QUHGHHPHGµ#+9/ý6;5,1
:9



,Q#6LVWHU#5RFKHOOH·V#VFKHPH#RI#WKLQJV/#WR#EH#ZRUOG0FKRRVLQJ/#WR#EH#D#QRQ0SDUDQRLG#

SUHWHULWH/#LV#WR#XQGHUVWDQG#WKDW#WKH#(DUWK/#WKH#VWUHHW/#FDQQRW#EH#PDGH#5HDO1##,W#PXVW#

LQVWHDG#UHPDLQ#UHVLGXDO/#´8QUHGHHPHG1µ##7KH#SRZHU#RI#WKH#SUHWHULWH#LV#LQ#WKHLU#

DQRQ\PLW\/#LQ#WKHLU#DELOLW\#WR#EH#´ORQH#LQGLYLGXDOV#00#FKLOGUHQ/#QHLJKERUKRRG#

LGLRWVµ#ZLWKRXW#LGHQWLW\/#QDWLRQDOLW\/#JHQGHU/#RU#DQ\WKLQJ#HOVH#WR/#DV#6ORWKURS#PLJKW#

VD\/#IXFN#WKLQJV#XS1##/LNH#WKH#FKLOGUHQ#RI#0DOWD#WKH\#DUH#GLVSDVVLRQDWHO\#YLJLODQW1##

,W#LV#RQO\#WKHQ#WKDW#ZH#DUH#RSHQHG#XS#WR#VHGXFWLRQ/#WR#WKH#SRVVLELOLW\#RI#EHFRPLQJ#

GLIIHUHQW/#UDWKHU#WKDQ#KRSLQJ#WR#UHWXUQ#WR#VRPHWKLQJ#WKDW#QHYHU#H[LVWHG#LQ#WKH#ILUVW#

SODFH#VDYH#LQ#WKH#VLPXODWLRQ#RI#WKH#5HDO1##7KH#UHYHUVDO#RI#WKH#UHPDLQGHU#LV#QRW#D#UH0

WXUQ#EXW#D#WXUQ/#D#WURSH/#ZKLFK#VFDWWHUV#ZKDW#LV#DOZD\V#DOUHDG\#GLVPDQWOHG1##7KH#

SRVWPRGHUQ#VFHQH/#ZKLFK#3\QFKRQ#HQYLVLRQV/#GRHV#QRW#RQO\#UHSUHVHQW#DQ#

LQFUHGXOLW\#WRZDUG#PHWDQDUUDWLYHV#+/\RWDUG,#DQG#D#ZKROHVDOH#GHVWUXFWLRQ#RI#

PHDQLQJ#+%DXGULOODUG,/#EXW#DQ#LPPHQVH#H[SORUDWLRQ#RI#LQHUWLD/#RI#WKH#]HUR1##:KDW#

VXUYLYHV#EH\RQG#WKH#]HUR#LV#NLQGQHVV1##)RU#3\QFKRQ/#NLQGQHVV#LV#WKH#DELOLW\#WR#NHHS#

FRRO#EXW#FDUH/#WR#OLYH#LQGLIIHUHQWO\/#IDFHOHVVO\/#LQ#KRSHV#RI#EHLQJ#VHGXFHG#E\#WKH#

ZDVWHV/#DQG#PDJLFDOO\#WUDQVIRUPHG#E\#WKH#VFDWWHUHG#UHPDLQV#RI#DQ#RUGHU#ZKLFK#

FDQ#QR#ORQJHU#OHJLWLPDWH#LWVHOI1##3\QFKRQ#LV#D#WHUURULVW/#D#%DXGULOODUGLDQ#QLKLOLVW/#

ZLWKRXW#EHLQJ#XWRSLDQ1##,Q#WKLV#ZD\/#NLQGQHVV#EHFRPHV#DQ#DFW#RI#WHUURULVP/#LW#LV#WKH#

´VLQJOH#LURQLF#VPLOHµ#WKDW#UHPLQGV#XV#WKDW#WKH#(OHFW#DUH#LQGHHG#PRUWDO#MXVW#DV#7KHLU#

V\VWHP/#WKH#V\VWHP#RI#PHDQLQJ/#LV#PRUWDO1##,I#WKH#3UHWHULWH#HPEUDFH#SDUDQRLD#WKH\#

DUH#FRPSOLFLW#LQ#WKHLU#RZQ#GHVWUXFWLRQ1##%XW/#IRU#3\QFKRQ/#WR#EH#SUHWHULWH#00#WR#EH#

SDVVHG#RYHU#IRU#VDOYDWLRQ#00#WR#EH#UHVLGXDO/#LV#WR#UHPDLQ#XQUHGHHPHG#DQG#WKXV#

UHVWRUHG#WR#DQ#XQUHDO#(DUWK#ZH#QHYHU#NQHZ1#3\QFKRQ·V#ZULWLQJ#LV#DQ#LQYLWDWLRQ#WR#
::



H[SORUH#WKRVH#XQUHDO#ZDVWHV#ZKLFK#PRGHUQLW\#ZRXOG#RWKHUZLVH#DSSURSULDWH#DQG#

PDNH#OLQHDU/#KRPRJHQRXV/#DQG#XQGLIIHUHQWLDWHG1####,Q#KLV#WH[WV/#3\QFKRQ#SURYLGHV#

XV#ZLWK#D#OLWHUDU\#ODQJXDJH#DQG#D#WKHRUHWLFDO#GLVFRXUVH#WKDW#HQDEOHV#XV#WR/#DV#KH#

ZULWHV/#´LQVLVW#RQ#WKH#PLUDFXORXVµ#DQG#´GHQ\#WKH#PDFKLQH#DW#OHDVW#VRPH#RI#LWV#

FODLPV#RQ#XVµ#+´/XGGLWHµ,1##7KH#UHYHUVDO/#WKH#DQDJUDP/#DUH#H[SUHVVHG#E\#3\QFKRQ#

LQ#WKH#WHUPV#VORWK#DQG#HQWURS\1##,Q#WKHP/#ZH#DUH#RIIHUHG#DW#OHDVW#VRPH#SRVVLELOLW\/#

KRZHYHU#LPSUREDEOH/#WKDW#ZH#FDQ#UHPDLQ#IUHH#RI#WKH#PDFKLQH/#XQUHGHHPHG#DQG#

SUHWHULWH1##:ULWLQJ/#IRU#3\QFKRQ/#HQFDSVXODWHV#ERWK#WKH#IRUPDWLRQ#RI#KLV#WKRXJKW#DV#

ZHOO#DV#WKH#DFWLRQ#RI#WKDW#WKRXJKW#WKURXJK#KLV#GDQJHURXV#SRHWU\1##:KDW#3\QFKRQ#

WHOOV#XV#LV#VLPSO\#WKDW#WKHRU\#FDQ#RQO\#H[SUHVV#LWV#WUXWKV#WKURXJK#ILFWLRQ/#WKURXJK#

WKH#DQDJUDP1##,Q#0DVRQý÷ý'L[RQýKH#DUJXHV#WKDW#7UXWK#DQG#+LVWRU\#PXVW#EH#

´WHQGHG#ORYLQJO\#DQG#KRQRUDEO\#E\#IDEXOLVWV#DQG#FRXQWHUIHLWHUV/#%DOODG00RQJHUV#

DQG#&UDQNV#RI#HY·U\#5DGLXV/#0DVWHUV#RI#'LVJXLVHµ#ZKR#SRVVHVV#´6SHHFK#QLPEOH#

HQRXJK#WR#NHHS#KHU#>KLVWRU\@#EH\RQG#WKH#'HVLUHV/#RU#HYHQ#WKH#FXULRVLW\#RI#

*RYHUQPHQW/µ#WKH#PDFKLQH/#WKH#V\VWHP#+0÷'#683,1#####,W#LV#ZLWKLQ#WKH#ZDVWHV#RI#

ZULWLQJ#LWVHOI#WKDW#ZH#HQFRXQWHU#WKH#DQDJUDPPDWLFDO1##3\QFKRQ·V#ZULWLQJ#OLHV#DW#WKH#

HGJH#RI#WKH#=RQH/#DW#WKH#OLPLWV#RI#SRVWPRGHUQLW\/#DQG#GHILQHV#IRU#XV#ZKHUH#WKH#

WURSLF2DO#PDJLF#RI#VHGXFWLRQ#DQG#UHYHUVLELOLW\#EHJLQV1
:;



:25.6#&,7('

%DWDLOOH/#*HRUJHV1##9LVLRQVýRIý([FHVVãýý6HOHFWHGý:ULWLQJVñýìäëæðìäêä1##(G1#$OODQ#
6WRHFNO1##7UDQV1#$ODQ#6WRHFNO#HW#DO1##0LQQHDSROLV=##8QLYHUVLW\#RI#0LQQHVRWD#
3UHVV/#4<<61

%DXGULOODUG/#-HDQ1##´+\VWHULFL]LQJ#WKH#0LOOHQLXP1µ##7UDQV1##&KDUOHV#'XGDV1##
&WKHRU\ïýý85/=##KWWS=22ZZZ1FWKHRU\1FRP#+4#1RY#<9,1##2ULJLQDOO\#SXEOLVKHG#
LQ#)UHQFK#LQ#/ªLOOXVLRQýGHýODýILQãýýRXý/DýJUHYHýGHVýHYHQHPHQWV1ýý3DULV=##*DOLOHH/#
4<<51

³1##7KHý(FVWDV\ýRIý&RPPXQLFDWLRQ1##7UDQV1##%HUQDUG#)#&DUROLQH#6FKXW]H1##(G1#6\OYHUH#
/RWULQJHU1##1HZ#<RUN=##6HPLRWH[W+H,/#4<;;1

³1##´2Q#1LKLOLVP1µ#6LPXODFUDýDQGý6LPXODWLRQ1##7UDQV1##6KHLOD#)DULD#*ODVHU1##$QQ#
$UERU=##8QLYHUVLW\#RI#0LFKLJDQ#3UHVV/#4<<71

³1##´7KH#5HPDLQGHU1µ##6LPXODFUDýDQGý6LPXODWLRQ1##7UDQV1##6KHLOD#)DULD#*ODVHU1##$QQ#
$UERU=##8QLYHUVLW\#RI#0LFKLJDQ#3UHVV/#4<<71

%pUXEp/#0LFKDHO1##0DUJLQDOý)RUFHVî&XOWXUDOý&HQWHUVãý7ROVRQñý3\QFKRQñýDQGýWKHý3ROLWLFVý
RIýWKHý&DQRQïýý,WKDFD=##&RUQHOO#8QLYHUVLW\#3UHVV/#4<<51

&KDPEHUV/#-XGLWK1##7KRPDVý3\QFKRQ1##1HZ#<RUN=##7ZD\QH#3XEOLVKHUV/#4<<51

&RZDUW/#'DYLG1##´$WWHQXDWHG#3RVWPRGHUQLVP=##3\QFKRQ·V#9LQHODQG1µ##7KHý9LQHODQGý
3DSHUV1##(GV1#*HRIIUH\#*UHHQ#HW#DO1##1RUPDO/#,OOLQRLV=##'DONH\#$UFKLYH#3UHVV/#
4<<71

'HUULGD/#-DFTXHV1##´(QYRLV1µ##7UDQV1##$ODQ#%DVV1##$ý'HUULGDý5HDGHUãýý%HWZHHQý7KHý
%OLQGV1##(G1#3HJJ\#.DPXI1##1HZ#<RUN=##&ROXPELD#8QLYHUVLW\#3UHVV/#4<<41

(OLRW/#7161##6HOHFWHGý3RHPVïýý1HZ#<RUN=##+DUFRXUW#%UDFH#-RYDQRYLFK/#4<;;1

³1##´8O\VVHV/#2UGHU#DQG#0\WK1µ##'LDO##:8#+4<56,=##7;3061

)RXFDXOW/#0LFKHO1##'LVFLSOLQHý÷ý3XQLVKãýý7KHý%LUWKýRIýWKHý3ULVRQ1##7UDQV1##$ODQ#
6KHULGDQ1##1HZ#<RUN=##9LQWDJH#%RRNV/#4<::/#4<<81##
:<



)ULHGPDQ/#$ODQ#-1#DQG#0DQIUHG#3XHW]/#´*UDYLW\ªVý5DLQERZ=##6FLHQFH#DV#0HWDSKRU1µ#
7KRPDVý3\QFKRQ1##(G1#+DUROG#%ORRP1##1HZ#<RUN=##&KHOVHD#+RXVH/#4<;91

+HQGLQ/#-RVHSKLQH1##´:KDW#LV#3\QFKRQ#7HOOLQJ#8V"µ#7KRPDVý3\QFKRQ1##(G1#+DUROG#
%ORRP1##1HZ#<RUN=##&KHOVHD#+RXVH/#4<;91

.URNHU/#$UWKXU#)#'DYLG#&RRN1##7KHý3RVWPRGHUQý6FHQHãýý([FUHPHQWDOý&XOWXUHýDQGý
+\SHUð$HVWKHWLFV1##1HZ#<RUN=##6W1#0DUWLQ·V#3UHVV/#4<;91

/HYHUHQ]/#'DYLG1##´2Q#7U\LQJ#WR#5HDG#*UDYLW\ªVý5DLQERZ1µ##0LQGIXOý3OHDVXUHVãýý
(VVD\VýRQý7KRPDVý3\QFKRQ1#(GV1##*HRUJH#/HYLQH#)#'DYLG#/HYHUHQ]1##%RVWRQ=##
/LWWOH/#%URZQ#)#&RPSDQ\/#4<:91

/HYLQH/#*HRUJH#)#'DYLG#/HYHUHQ]1##´,QWURGXFWLRQ=##0LQGIXO#3OHDVXUHV1µ##0LQGIXOý
3OHDVXUHVãýý(VVD\VýRQý7KRPDVý3\QFKRQ1##(GV1##*HRUJH#/HYLQH#)#'DYLG#
/HYHUHQ]1##%RVWRQ=##/LWWOH/#%URZQ#)#&RPSDQ\/#4<:91

/\RWDUG/#-HDQ0)UDQFRLV1#7KHý3RVWPRGHUQý&RQGLWLRQãýý$ý5HSRUWýRQý.QRZOHGJH1##7UDQV1#
*HRII#%HQQLQJWRQ#DQG#%ULDQ#0DVVXPL1##´$QVZHULQJ#WKH#4XHVWLRQ=##:KDW#LV#
3RVWPRGHUQLVP"µ##7UDQV1##5HJLV#'XUDQG1##0LQQHDSROLV=##8QLYHUVLW\#RI#
0LQQHVRWD#3UHVV/#4<<61

0F+RXO/#$OHF#DQG#'DYLG#:LOOV1##:ULWLQJý3\QFKRQãýý6WUDWHJLHVýLQý)LFWLRQDOý$QDO\VLVï##
8UEDQD=##8QLYHUVLW\#RI#,OOLQRLV#3UHVV/#4<<31

0HOYLOOH/#+HUPDQ1##´%DUWOHE\/#WKH#6FULYHQHU1µ##7KHý+DUSHUý$PHULFDQý/LWHUDWXUHïýý
&RPSDFWý(GLWLRQïýý(GV1##'RQDOG#0F4XDGH#HW#DO1##1HZ#<RUN=##+DUSHU#)#5RZ/#
4<;:1

0HQGHOVRQ/#(GZDUG1##´*UDYLW\·V#(QF\FORSHGLD1µ#0LQGIXOý3OHDVXUHVãýý(VVD\VýRQý
7KRPDVý3\QFKRQ1#(GV1##*HRUJH#/HYLQH#)#'DYLG#/HYHUHQ]1##%RVWRQ=##/LWWOH/#
%URZQ#)#&RPSDQ\/#4<:91

³1##´,QWURGXFWLRQ1µ##3\QFKRQãýý$ý&ROOHFWLRQýRIý&ULWLFDOý(VVD\Vïý(G1#(GZDUG#
0HQGHOVRQ1##(QJOHZRRG#&OLIIV/#11-1=##3UHQWLFH0+DOO/#,QF1/#4<:;1

0RUJDQ/#6SHHU1##´*UDYLW\ªVý5DLQERZ=###:KDW·V#7KH#%LJ#,GHD"µ##&ULWLFDOý(VVD\VýRQý
7KRPDVý3\QFKRQ1##(G1#5LFKDUG#3HDUFH1##%RVWRQ=##*1.1#+DOO#)#&R1/#4<;41

1LHW]VKH/#)ULHGULFK1##7KHý%LUWKýRIý7UDJHG\ýDQGý7KHý*HQHDORJ\ýRIý0RUDOV1##7UDQV1##
)UDQFLV#*ROIILQJ1##1HZ#<RUN=##$QFKRU#%RRNV/#4<891

³1##(FFHý+RPR1##%DVLFý:ULWLQJVýRIý1LHW]VFKH1##7UDQV1#)#(G1##:DOWHU#.DXIPDQQ1##1HZ#
<RUN=##7KH#0RGHUQ#/LEUDU\/#4<9;1

1RKUQEHUJ/#-DPHV1##́ 3\QFKRQ·V#3DUDFOHWH1µ#3\QFKRQãýý$ý&ROOHFWLRQýRIý&ULWLFDOý(VVD\V1##
;3



(G1#(GZDUG#0HQGHOVRQ1##(QJOHZRRG#&OLIIV/#11-1=##3UHQWLFH0+DOO/#,QF1/#4<:;1

3RLULHU/#5LFKDUG1##´5RFNHW#3RZHU1µ##3\QFKRQãýý$ý&ROOHFWLRQýRIý&ULWLFDOý(VVD\V1#(G1##
(GZDUG#0HQGHOVRQ1##(QJOHZRRG#&OLIIV/#11-1=##3UHQWLFH0+DOO/#,QF1/#4<:;1

³1##´7KH#,PSRUWDQFH#RI#7KRPDV#3\QFKRQ1µ##7KRPDVý3\QFKRQ1##(G1#+DUROG#%ORRP1##
1HZ#<RUN=##&KHOVHD#+RXVH/#4<;91##

3\QFKRQ/#7KRPDV1##*UDYLW\ªVý5DLQERZï##1HZ#<RUN=##3HQJXLQ#%RRNV/#4<:61

³1##´,V#LW#21.1#WR#%H#D#/XGGLWH"µ##7KHý1HZý<RUNý7LPHVý%RRNý5HYLHZïýý5;#2FWREHU#
4<;7=##4/#730741

³1##´/XQFK#ZLWK#/RWLRQ1µ##(VTXLUH1##-XQH#4<<9=##;90<31

³1##´1HDUHU/#0\#&RXFK/#7R#7KHH1µ##7KHý1HZý<RUNý7LPHVý%RRNý5HYLHZïýý9#-XQH#4<<6=##
4/#6906:1

³1##6ORZý/HDUQHU=##(DUO\ý6WRULHVïýý%RVWRQ=##/LWWOH/#%URZQ#DQG#&RPSDQ\/#4<;71

³1##7KHý&U\LQJýRIý/RWýéä1##1HZ#<RUN=##+DUSHU#)#5RZ/#4<99/#4<<31

³1##9ï##1HZ#<RUN=##+DUSHU#)##5RZ/#4<96/#4<<31

³1##9LQHODQG1##%RVWRQ=##/LWWOH/#%URZQ#DQG#&RPSDQ\/#4<<31

5XVKGLH/#6DOPDQ1##´7KRPDV#3\QFKRQ1µ##,PDJLQDU\ý+RPHODQGVï##/RQGRQ=##*UDQWD#
%RRNV/#4<<41

6WUHLWILHOG/#'DYLG1##´0DVRQ#)#'L[RQ1µ##7KHý:DVKLQJWRQý3RVW1##54#2FWREHU#4<<9=0

7DQQHU/#7RQ\1##7KRPDVý3\QFKRQ1##1HZ#<RUN=##0HWKXHQ/#4<;51

:DONHU/#%DUEDUD#*1##7KHý6HFUHWVýRIýWKHý7DURWãýý2ULJLQVñý+LVWRU\ýDQGý6\PEROLVP1##6DQ#
)UDQFLVFR=##+DUSHU#)#5RZ/#4<;71

:LQVWRQ/#0DWKHZ1##´7KH#4XHVW#IRU#3\QFKRQ1µ##0LQGIXOý3OHDVXUHVãýý(VVD\VýRQý7KRPDVý
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