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(OHQD (VSRVLWR
8QLYHUVLW¢ GL 0RGHQD H 5HJJLR (PLOLD

1RYHPEHU ��� ����

:LWK LQFUHDVLQJ IUHTXHQF\� RXU VRFLHW\ WXUQV WR SUDFWLFHV RI D
GLYLQDWRU\ NLQG� %\ WKDW� , GR QRW PHDQ WUHQGV WKDW UHSHDWHGO\
UHVXUIDFH� VXFK DV KRURVFRSHV RU FRPSDUDEOH SUDFWLFHV WKDW
DUH QRW WDNHQ DOO WKDW VHULRXVO\ HYHQ E\ WKRVH ZKR IROORZ WKHP�
EXW LQVWHDG PHDQ HOHPHQWV RI WKH GLYLQDWRU\ WUDGLWLRQ LQ KHDY�
LO\ WHFKQRORJ\�GHSHQGHQW ILHOGV WKDW DUH� ZKHQ YLHZHG IURP
ZLWKRXW� WDNHQ WR EH UDWLRQDO�
2QH H[DPSOH , ZDQW WR PHQWLRQ KHUH LV WKH ILQDQFLDO PDU�

NHWV� ದ SODFHV ZKHUH RXU UDWLRQDOLW\ DORQH LV LQFDSDEOH RI SUR�
YLGLQJ UHOLDEOH JXLGDQFH� DV SDVW FULVHV KDYH VKRZQ� ,Q VHDUFK�
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

LQJ IRU D QHZ PRGHO EHWWHU DEOH WR FDSWXUH FLUFXODULWLHV� UH�
IOH[LYHPHFKDQLVPV� DQG QRQUDQGRP UHJXODULWLHV�� WKHRULHV LQ�
YROYLQJ DOWHUQDWLYH IRUPV RI UDWLRQDOLW\ DUH EHLQJ H[SOLFLWO\ IRU�
PXODWHG LQ WKLV GRPDLQ� %XW LW LV QRW RQO\ WKH ILQDQFLDO PDUNHWV
WKDW KDYH D FORVH FRQQHFWLRQ ZLWK WKH PDWWHU DW KDQG� WKH PH�
GLD� WRR� LQYRNH RUDFOHV� PDQWUDV� DQG SURSKHFLHV GD\ DIWHU
GD\�
(YHQ PRUH VXUSULVLQJ LV WKH H[DPSOH RI WKH ,QWHUQHW ದ D

WHFKQRORJ\ LQ LWV VHHPLQJO\ PRVW DGYDQFHG IRUP� 6LQFH WKH
VSUHDG RI :HE ��� DQG FORXG FRPSXWLQJ� DQG LQ WKH VHDUFK IRU
QHZ IRUPV RI WKH VHPDQWLF :HE� VXJJHVWLRQV KDYH FRPH IURP
YDULRXV TXDUWHUV WKDW LW LV QHFHVVDU\ WR WUDQVFHQG WKH OLQHDU
ORJLF RI WKH :HVWHUQ WUDGLWLRQ DQG EHFRPH PRUH DFWLYH LQ ILQG�
LQJ FRQQHFWLRQV� DQDORJLHV� DQG PRUH FRPSOH[ FRUUHODWLRQV LQ
ZKLFK HIIHFW SUHFHGHV FDXVH� LQ ZKLFK RQH PXVW GHDO ದ HYHQ
LI YDJXHO\ DQG LQFRPSOHWHO\ ದ ZLWK D KLJKHU LQWHOOLJHQFH DQG D
SHUIHFW PHPRU\��
,Q WKLV FRQWH[W� LW VKRXOG EH HPSKDVL]HG WKDW WKH UHDVRQ WR

PDNH UHIHUHQFH WR GLYLQDWRU\ VWUXFWXUHV LV QRW WR UHSXGLDWH UD�
WLRQDOLW\ DV VXFK�� EXW UDWKHU WR H[SORUH DQ DOWHUQDWLYH IRUP RI
UDWLRQDOLW\� ,W KDV EHHQ NQRZQ IRU TXLWH VRPH WLPH WKDW GLY�
LQDWLRQ DQG LWV DOOLHG SUDFWLFHV ದ WKRXJK LQFRPSDWLEOH ZLWK WKH
ಯPRGHUQರ UDWLRQDOLW\ WKDW KDV VKDSHG RXU VRFLHW\ IRU VHYHUDO
FHQWXULHV QRZ ದ FDQQRW VLPSO\ EH GLVFDUGHG DV LUUDWLRQDO� 6HY�
HUDO GHFDGHV DJR� 9HUQDQW DQG KLV DVVRFLDWHV WULHG WR LQYHVWL�
JDWH WKH UHODWLRQVKLS EHWZHHQ GLYLQDWRU\ SUDFWLFHV LQ FRQMXQF�

� 6HH VXFFHVVIXO ERRNV VXFK DV 7DOHE ���� DQG 6RURV �����
� 6HH� IRU H[DPSOH� $QGHUVRQ ���� RU .HOO\ ����� DOVR (VSRVLWR �����
� 7KH DQDO\VLV RI LUUDWLRQDOLW\ WDNHV GLIIHUHQW SDWKV� IRU H[DPSOH� EHKDY�
LRUDO HFRQRPLFV� ZKLFK H[SOLFLWO\ VHHNV WR XQGHUVWDQG WKH ಯORJLFರ RI WKH LUUD�
WLRQDOLW\ LQ WKH EHKDYLRU RI WKH PDUNHW SDUWLFLSDQWV�
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

WLRQ ZLWK FHUWDLQ VRFLDO RUJDQL]DWLRQV ದ DQG KHUH LW LV LQWHUHVWLQJ
WR REVHUYH WKLV RFFXUUHG RQO\ LQ D OLPLWHG FRQWH[W��
7RGD\� WKLV TXHVWLRQ LV PRUH XUJHQW WKDQ HYHU� :KDW ORJLF

OLHV EHKLQG WKH HQRUPRXV FRPSOH[LW\ RI GLYLQDWRU\ WHFKQLTXHV
DQG SUDFWLFHV� LQ WKH GLIIHUHQW IRUPV WKH\ KDYH WDNHQ DQG
DW WKH PRVW GLYHUVH WLPHV� LQ YDULRXV VRFLHWLHV IURP DQFLHQW
0HVRSRWDPLD WR &KLQD� IURP DQWLTXH *UHHFH WR WKH YDULRXV
$IULFDQ FLYLOL]DWLRQV" :KDW FRQFOXVLRQV FDQ RXU SUHVHQW�GD\
ಯULVN VRFLHW\ರ GUDZ IURP WKHP DV LW IDFHV DQ XQFOHDU IXWXUH
DQG D WKUHDWHQLQJ� ODUJHO\ XQFRQWUROODEOH ZRUOG� \HW PXVW
QRQHWKHOHVV PDNH UHVSRQVLEOH DQG QRQ�DUELWUDU\ GHFLVLRQV LQ
WKLV VLWXDWLRQ"
%HIRUH WKH GLYLQDWRU\ WUDGLWLRQ DV VXFK FDQ EH DGGUHVVHG�

LW PXVW EH PDGH FOHDU WKDW GLYLQDWRU\ HOHPHQWV� ZKLFK FDQ EH
IRXQG LQ DOO VRFLHWLHV� FDQ WDNH RQ TXLWH GLIIHUHQW IRUPV� 7KH\
LQFOXGH LQVSLUHG GLYLQDWLRQ IURP WKH PRXWKV RI SURSKHWV DQG
RUDFOHV� IRU H[DPSOH� DQG GHGXFWLYH GLYLQDWLRQ EDVHG RQ WKH
LQWHUSUHWDWLRQ RI VLJQV� 'LYLQDWLRQ FDQ UDQJH IURP WKH VWXG\ RI
VLJQV DOUHDG\ SUHVHQW LQ WKH ZRUOG WR WKH GHOLEHUDWH SURGXFLQJ
RI RPHQV� 7KH IRUPDOL]DWLRQ RI WH[WV� IRU H[DPSOH� DOVR PXVW
EH WDNHQ LQWR DFFRXQW� ,Q DGGLWLRQ� WKH KLVWRU\ RI UHFHSWLRQPXVW
EH NHSW LQ PLQG� 'LYLQDWRU\ SUDFWLFHV ZHUH GHHPHG OHJLWLPDWH�
DV D PDWWHU RI FRXUVH� RU GLYLQDWLRQ KDV EHHQ UHMHFWHG DV VX�
SHUVWLWLRQ�
7KH SODXVLELOLW\ RI GLYLQDWLRQ LV EDVHG RQ D QXPEHU RI RYHU�

ODSSLQJ DVVXPSWLRQV� DQG RQ D FRQFHSW RI WKH ZRUOG DQG RI
PDQ WKDW SUHVXSSRVHV D FHUWDLQ ORJLF ದ D ORJLF LQ ZKLFK WKH
EHOLHI LQ RPHQV� DQG WKH EHKDYLRU DGDSWHG WR WKDW EHOLHI� GRHV
QRW PHDQ D UHQXQFLDWLRQ RI UDWLRQDOLW\� EXW RQ WKH FRQWUDU\ LP�

� 6HH 9HUQDQW HW DO� �����
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

SOLHV D FRQWUROOHG� DQG IDU IURP DUELWUDU\� DFFHVV WR D UDWLRQDOLW\
RI D KLJKHU RUGHU�
,Q DOO LWV IRUPV� GLYLQDWLRQ WULHV WR VXSSRUW KXPDQ EHLQJV LQ

WKHLU GHFLVLRQ�PDNLQJ� E\ RIIHULQJ JXLGDQFH WKDW DOORZV XV WR
DFW LQ D QRQ�KDSKD]DUG PDQQHU� LQ D VWUXFWXUHG EXW QRQHWKH�
OHVV XQFRQWUROODEOH ZRUOG� 4XLWH XQOLNH WKH PRUH GLVLOOXVLRQHG
UHFRXUVH WR KRURVFRSHV� LW DIIRUGV XV WKH RSSRUWXQLW\ WR DGDSW
RXU VWUDWHJLHV DQG DFWLRQV WR D KLJKHU ORJLF� RQH WKDW LQ LWV
HVVHQFH LV LQDFFHVVLEOH WR XV� %\ VR GRLQJ� KXPDQV UHFRJQL]H
WKHLU RZQ OLPLWDWLRQV DQG DFFHSW VXSSRUW IURP D KLJKHU OHYHO�
7KDW WKLV ORJLF FDQQRW EH XQGHUVWRRG E\ XV LV QRW D ZHDNQHVV
RI WKLV SURFHGXUH EXW LQVWHDG D VWUHQJWK� LQ WKLV ZD\� WKH ORJLF
GHPRQVWUDWHV LW LV SDUW RI DQ RUGHU WKDW WUDQVFHQGV OLPLWHG KX�
PDQ FRJQLWLYH DELOLWLHV�
,I WKHUH LV D ZHDN SRLQW� WKHQ LW KDV QRWKLQJ WR GR ZLWK WKH

RUGHU RI WKH FRVPRV� ,W KDV WR GR ZLWK WKH XQDYRLGDEOH� \HW
VRPHKRZ UHDVVXULQJ ZHDNQHVV RI KXPDQ EHLQJV ZKR GR QRW
NQRZ HYHU\WKLQJ� DUH XQFHUWDLQ DQG LQ GRXEW� DQG ILQG WKHP�
VHOYHV LQ D FRQWLQJHQW� VHHPLQJO\ WKUHDWHQLQJ ZRUOG� 7KLV KX�
PDQ ERXQGHGQHVV LV XQGHUVWRRG DV WKH REYHUVH RI D UHDV�
VXULQJ� VXSHULRU� ERXQGOHVVQHVV� D VXSHUKXPDQ LQWHOOLJHQFH
NQRZV WKH RUGHU RI DOO WKLQJV DQG WKH QHFHVVLWLHV WKDW JRYHUQ
LW� LV FRQVWDQW DQG LQWHUQDOO\ FRQVLVWHQW ದ SUHFLVHO\ EHFDXVH LW
GRHV QRW DSSHDU NQRZDEOH�� $W WKH OHYHO RI WKLV KLJKHU ZLVGRP�
DOO REMHFWV DQG HYHQWV UHIOHFW WKH VDPH ORJLF DQG PXWXDOO\ FRU�
UHVSRQG WR HDFK RWKHU� )RU RQH ZKR FDQ UHDG WKHP� DOO SKH�
QRPHQD� LQ WKHLU RZQ ZD\� UHIOHFW WKH VDPH XQGHUO\LQJ RUGHU�
DQG WKXV FRQWLQXRXVO\ DQG UHGXQGDQWO\ UHIHU WR RQH DQRWKHU LQ
D PDQQHU WKDW SRLQWV WR WKH XQLW\ RI WKH VWUXFWXUH RI WKH ZRUOG�

� 6HH 9HUQDQW ����� ��II�� 9DQGHUPHHUVFK ����� ��II�
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

$OO DV\PPHWULHV� VXFK DV WKH PXOWLSOLFLW\ RI SKHQRPHQD RU
WKH UHODWLRQVKLS EHWZHHQ FDXVH DQG HIIHFW� DUH DWWULEXWDEOH WR
WKH VKRUW�VLJKWHGQHVV RI WKRVH ZKR FDQQRW FRPSUHKHQG WKHVH
UHODWLRQVKLSV RI V\PPHWU\ ದ UHODWLRQVKLSV WKDW JRYHUQ WKH KDU�
PRQ\ RI WKH FRVPRV DQG PDQLIHVW WKHPVHOYHV LQ PDUYHORXV
SDUDOOHOV RU FRUUHVSRQGHQFH EHWZHHQ WKH PDFURVFRSLF OHYHO
�VXFK DV WKH UK\WKP RI WKH VHDVRQV� WKH FRQILJXUDWLRQ RI WKH
VWDUV DQG RI ODQGVFDSHV� DQG WKH PLFURVFRSLF OHYHO �VXFK DV
WKH SKDVHV RI RXU LQGLYLGXDO OLYHV RU IDFH DQG ERG\ VKDSH��
(YHU\WKLQJ LQ WKH ZRUOG LV RI LQILQLWH VLJQLILFDQFH� DQG

SHUKDSV MXVW IRU WKDW UHDVRQ LV LQFRPSUHKHQVLEOH WR ZH
KXPDQV ZKR KDYH RQO\ ILQLWH LQWHUSUHWLYH DELOLWLHV DW RXU
FRPPDQG� 0DQNLQG LV SHUPLWWHG RQO\ SDUWLDO DFFHVV WR WKH
ZRUOG� DV RWKHUZLVH ZKDW GLIIHUHQWLDWHV PDQ IURP WKH JRGV
ZRXOG EH DEROLVKHG� ZLVGRP FRQFHDOV LWVHOI E\ PDQLIHVWLQJ
LWVHOI WKURXJK KLQWV DQG REVFXUH� DOZD\V DPELJXRXV VLJQV
ದ VXFK DV RUDFOHV WKDW DUH HQLJPDWLF DQG P\VWHULRXV� DQG
SURYHQ WUXH UHJDUGOHVV RI ZKDW KDSSHQV� 6KRXOG UHDOLW\ IDOVLI\
WKHP� WKHQ LW LV GXH WR D IODZHG LQWHUSUHWDWLRQ� QRW D IDOVH
RPHQ� 0\VWHU\ LV D V\PERO RI WKLV RUGHU� 7KHUH DUH P\VWHULHV
LQ WKH ZRUOG QRW EHFDXVH VRPHWKLQJ LV EHLQJ FRQFHDOHG� DV
LQ WKH FDVH RI VHFUHWV� EXW EHFDXVH WKHUH DUH WKLQJV WKDW E\
QDWXUH DUH QRW UHYHDOHG RU DFFHVVLEOH WR ZH KXPDQV� $QG
LQ IDFW ZKHQ WKH\ DUH XQYHLOHG� WKH\ HYRNH RQO\ D IHHOLQJ
RI LUUHOHYDQFH UDWKHU WKDQ DGGHG LQVLJKW� 7KH P\VWHU\ LV
VLJQLILFDQW RQO\ IRU WKRVH ZKR NQRZ KRZ WR XQGHUVWDQG LW
ದ DQG KXPDQV DUH XQDEOH WR GR VR� ,W PDUNV D ERXQGDU\
EHWZHHQ OLPLWHG NQRZOHGJH DQG KLJKHU NQRZOHGJH WKDW LV
XQDIIHFWHG E\ SURKLELWLRQV� 7KH P\VWHU\ LV� VR WR VSHDN� WKH
OLQNಧJURXQGHG LQ RXU ZRUOGಧWR D KLJKHU� VXSHUQDWXUDO ZRUOG�
$QG DQ\RQH ZKR XQGHUVWDQGV WKH P\VWHU\ LV SDUDGR[LFDOO\
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

DZDUH WKDW LW FDQQRW EH XQGHUVWRRG�
7KH GLIIHUHQFH EHWZHHQ WKH OLPLWHG KXPDQ SHUVSHFWLYH DQG

WKH KLJKHU SHUVSHFWLYH RI *RG EHFRPHV HVSHFLDOO\ FOHDU ZLWK
UHIHUHQFH WR WLPH ದ WLPH LV ZKHUH GLYLQDWRU\ ORJLF DOVR SDUWV
ZD\V PRVW VKDUSO\ ZLWK UDWLRQDOLW\ RI WKH PRGHUQ NLQG� )URP
RXU VWDQGSRLQW� WKH QRWLRQ RI NQRZLQJ WKH IXWXUH LQ DGYDQFH LV
QRW SODXVLEOH� EHFDXVH WKH IXWXUH LV QRW \HW KHUH EXW LV EHLQJ
VKDSHG E\ RXU DFWLRQV DQG GHFLVLRQV� 1RERG\ FDQ NQRZ WRGD\
ZKDW ZLOO WDNH SODFH WRPRUURZ� EHFDXVH WKH IXWXUH GRHV QRW \HW
H[LVW DQG LV QRW GLVFHUQLEOH E\ XV ದ QRW HYHQ *RG FDQ VHH LW�
2Q WKH RWKHU KDQG� WKH QRWLRQ RI SUHGLFWLQJ WKH IXWXUH� OLQNHG
ZLWK WKH LGHD RI GHVWLQ\ DQG RI D IDWH WKDW JRYHUQV WKH FRXUVH
RI HYHQWV� LV FRPSOHWHO\ SODXVLEOH LI RQH WKLQNV RI D IXWXUH WKDW
SUH�H[LVWV EHIRUH LWV PDWHULDOL]DWLRQ�� ZKLFK IRU XV VHHPV D
IXUWKHU DEVXUGLW\�
,Q GLYLQDWRU\ ORJLF� GLYLQH RPQLVFLHQFH DOVR LQFOXGHV WKH

FRQWHPSODWLRQ RI HWHUQLW\ DQG WKH DELOLW\ WR VHH� VLPXOWDQH�
RXVO\� ZKDW LV� ZKDW ZDV� DQG ZKDW LV VWLOO WR FRPH�
7KH EDVLF GLIIHUHQFH RI WKH FRXUVH RI WLPH LV QRW RXU GLIIHU�

HQFH EHWZHHQ D SDVW WKDW QR ORQJHU H[LVWV DQG D IXWXUH WKDW
GRHV QRW \HW H[LVW� 5DWKHU� LW LV WKH GLIIHUHQFH EHWZHHQ D OLQHDU
DQG VXSSOH KXPDQ WLPH ZKLFK FRQVWDQWO\ WUDQVIRUPV WKH IXWXUH
LQWR WKH SDVW� DQG D ULJLG GLYLQH HWHUQLW\ LQ ZKLFK SDVW DQG IXWXUH
DUH H[WDQW DQG VHW� \HW FDQ EH FRQVLGHUHG DW WKH VDPH WLPH�
7LPH� WKHQ� LQ LWV FRPLQJ�LQWR�EHLQJ� LV QRWKLQJ EXW D KXPDQ LO�
OXVLRQ� WKDW UHVXOWV IURP D OLPLWHG SHUVSHFWLYH� LQ ZKLFK GHVWLQ\
JUDGXDOO\ UHYHDOV LWVHOI JUDGXDOO\ WKURXJK HYHQWV SHUFHLYHG DV

� 6HH %ORFK ����� ��II�
� $FFRUGLQJ WR 3ODWRಫV �7LPDLRV� ��II�� ZHOO�NQRZQ IRUPXODWLRQ� WLPH LV D
PRYLQJ LPDJH RI HWHUQLW\�
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

UDQGRP DQG VXUSULVLQJ� )URP WKH GLYLQH SHUVSHFWLYH� WKHUH DUH
QHLWKHU VXUSULVHV QRU FRLQFLGHQFHV QRU GHYHORSPHQWV EXW RQO\
DQ DGPLUDEOH QHFHVVLW\ WKDW KDV DOUHDG\ GHWHUPLQHG ಯIXWXUH
WKLQJVರ DQG ಯSDVW WKLQJVರ DQG WKDW FDQ EH REVHUYHG SURYLGHG
RQH KDV WKH ULJKW PHDQV WR GR VR�

'LYLQDWLRQ RIIHUV FRQWUROOHG DQG OLPLWHG JOLPSVHV LQWR WKH OHYHO
RI WKLV KLJKHU QHFHVVLW\ RI WKLQJV� JOLPSVHV LQWR WKH IXWXUH
ZKHQ ZH DUH IDFHG ZLWK WKH QHHG WR PDNH D GHFLVLRQ� RU
JOLPSVHV LQWR WKH SDVW ZKHQ� IRU H[DPSOH� DQ RUGHDO LV EHLQJ
XVHG WR VHDUFK IRU WKH SHUVRQ JXLOW\ RI D FHUWDLQ FULPH� EXW
DOVR JOLPSVHV LQWR WKH SUHVHQW ZKHQ VRPHWKLQJ XQNQRZQ LV WR
EH IRXQG RXW� )URP WKH SHUVSHFWLYH RI HWHUQLW\� LQ ZKLFK SDVW�
SUHVHQW� DQG IXWXUH VLPXOWDQHRXVO\ FRH[LVW� WKLV PDNHV QR
GLIIHUHQFH� %XW DFFHVV WR WKLV LQILQLWHO\ RUGHUO\ DQG VLJQLILFDQW
ZRUOG� RI FRXUVH� PXVW QRW EH KDSKD]DUG RU FDVXDO� FRQWUROOHG
DQG ULWXDOL]HG WHFKQLTXHV DUH UHTXLUHG�
$W WKLV SRLQW LW EHFRPHV FOHDU WKDW GLYLQDWLRQ LV QHLWKHU LUUD�

WLRQDO QRU XQFRQWUROOHG� ,W WDNHV WKH IRUP RI H[WUHPHO\ WHFKQLFDO
NQRZOHGJH� WKDW UHIOHFWV D FHUWDLQ LPDJH RI WKH FRVPRV� ,I LW LV
WUXH WKDW WKH HQWLUH ZRUOG LV JRYHUQHG E\ D VLQJOH� SHUIHFW� DQG
LUUHIXWDEOH ORJLF� WKHQ WKLV ORJLF FDQ EH IRXQG LQ HYHU\ WKLQJ
DQG HYHU\ FRQILJXUDWLRQ� 7KHQ RQH VKRXOG EH DEOH WR REVHUYH
OLPLWHG VHJPHQWV RI WKH ZRUOG ದ IRU H[DPSOH� WRUWRLVH VKHOOV�
WKH HQWUDLOV RI VDFULILFLDO DQLPDOV� WKH VWDONV RI D SODQW� RU RWKHU
LWHPV ದ DQG VHH WKHLU IRUPV DV UHIOHFWLRQV RI WKH FRVPLF RUGHU

� %ULVVRQ ����� ���� &VLNV]HQWPLKDOL ����� ��� ���
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

LQ D VPDOOHU IRUPDW DFFHVVLEOH WR KXPDQV� 7R WKDW HQG� KRZ�
HYHU� RQH KDV WR NQRZ KRZ WR GR WKLV� DQG WKH FRUUHVSRQGLQJ
WHFKQLTXHV DUH OLPLWHG WR D VPDOO WDUJHW JURXS LQ ZKLFK WKLV
NQRZOHGJH LV FXOWLYDWHG DQG SDVVHG RQ�
7R VRPH H[WHQW� WKH VLJQV WR EH LQWHUSUHWHG DOUHDG\ PD\ EH

IRXQG LQ WKH ZRUOG� 7KHVH LQFOXGH WKH VWUXFWXUH RI ODQGVFDSHV
RU RI WKH KXPDQ IDFH� VWXGLHG DV SDUW RI JHRPDQF\ RU SK\V�
LRJQRP\� WLPH DV WKH REMHFW RI FKURQRPDQF\� ZKLFK GLIIHUHQ�
WLDWHV EHWZHHQ DXVSLFLRXV DQG LQDXVSLFLRXV PRPHQWV� DVWUDO
ILJXUHV RU WKH IOLJKW SDWWHUQV RI ELUGV� 7KH\ DOVR FDQ EH JHQ�
HUDWHG IRU WKH VSHFLILF SXUSRVH RI GLYLQDWLRQ� DQG WKLV WKXV DF�
TXLUHV DQ HPSLULFDO� DOPRVW H[SHULPHQWDO GLPHQVLRQ� %\ FDVW�
LQJ \DUURZ VWDONV RU KHDWLQJ WKH VKHOOV RU ERQHV RI DQLPDOV
�WRUWRLVH VKHOOV RU VKRXOGHU�EODGHV�� PHDQLQJIXO V\PEROV ದ LQ
WKLV FDVH� FUDFNV RU FRQILJXUDWLRQV ದ DUH SURGXFHG DQG VXE�
VHTXHQWO\ LQWHUSUHWHG� &KDQFH� ZKLFK H[LVWV RQO\ DW WKH OLP�
LWHG OHYHO RI WKH KXPDQ SHUVSHFWLYH� LV XVHG WR H[SHULPHQWDOO\
UHYHDO WKH QHFHVVLW\ WKDW JRYHUQV WKH ZRUOG� DQG WKXV WR VXU�
PRXQW DUELWUDULQHVV� 'LYLQDWLRQ IXQFWLRQV DV D ಯUDQGRP PHFK�
DQLVP LQWULQVLFDOO\ FDSDEOH RI OHDUQLQJ�ರ�� ZKLFK HQDEOHV XV WR
REVHUYH WKH VXUIDFH RI WKH ZRUOG LQ VHDUFK RI D GHHSHU RUGHU� ,W
LV WKXV D PHWKRG WKDW DFNQRZOHGJHV QR FRQWLQJHQF\ IRU LWVHOI�
EHFDXVH WKH DVVXPSWLRQ LV WKDW HYHU\ DVSHFW RI WKH XQLYHUVH
LV JRYHUQHG E\ D KLJKHU QHFHVVLW\� +RZHYHU� LW GRHV QRW UXOH
RXW FKDQFH DV VXFK EXW XVHV LW DV D PHDQV WR ಯDOORZ WKH ZRUOG
WR VSHDNರ LQ D ODQJXDJH WKDW FDQ EH LQWHUSUHWHG E\ KXPDQV�
ZLWK DOO WKHLU XQFHUWDLQWLHV�
,Q VRPH FDVHV� SDUWLFXODUO\ LQ DQFLHQW 0HVRSRWDPLD DQG

LQ &KLQD� WKHVH PHWKRGV OHG WR GHYHORSLQJ D GLYLQDWRU\

�� /XKPDQQ ����� ����
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

DULWKPHWLF� DQG ODWHU D GLYLQDWRU\ DOJHEUD� ZKLFK JXLGHG WKH
PDQLSXODWLRQ DQG FRPELQDWLRQ RI VLJQV LQ DQ LQFUHDVLQJO\
FRPSOH[ PDQQHU��� 1XPEHUV ZHUH QRW UHJDUGHG DV VHSDUDWH
IURP WKLQJV� ,QVWHDG� WKH\ OHG WR UHFRJQL]LQJ WKH LQQHU
SURSHUWLHV RI WKLQJV E\ VFUXWLQL]LQJ WKH QXPEHUV��� 7KLV
GHYHORSPHQW� KRZHYHU� GLG QRW RFFXU HYHU\ZKHUH� 7KH
GLVWLQFWLRQ QRWHG DERYH EHWZHHQ LQVSLUHG GLYLQDWLRQ� LQ ZKLFK
WKH GHLW\ VSHDNV GLUHFWO\ WKURXJK WKH PRXWK RI D SULHVW RU KLV
UHSUHVHQWDWLYH� DQG GHGXFWLYH GLYLQDWLRQ� LQ ZKLFK VLJQV PXVW
EH GHFLSKHUHG�� DOVR VHWV FLYLOL]DWLRQV VXFK DV DQFLHQW ,VUDHO
RU *UHHFH� ZKHUH WKH IRUPHU W\SH ZDV SUDFWLFHG� DSDUW IURP
RWKHU FLYLOL]DWLRQV ZKHUH WKH IRFXV ZDV RQ WKH ODWWHU W\SH DQG
UHIHUHQFH ZDV PDGH WR ZULWWHQ WH[WV� :ULWLQJ VHHPV WR EH WKH
GHFLVLYH IDFWRU KHUH� LQ GLYLQDWRU\ ORJLF� WKH HQWLUH XQLYHUVH
LV D ZULWWHQ SDJH RI HQRUPRXV GLPHQVLRQV ZKLFK ZDLWV WR EH
GHFLSKHUHG�
7KLV LV D UHDO ORJLF RI ZULWLQJ� ZKLFK QRW FRLQFLGHQWDOO\ ILQGV

LWV KLJKHVW H[SUHVVLRQ LQ &KLQHVH FLYLOL]DWLRQ� ಯD FLYLOL]DWLRQ
RI WKH ZULWWHQ VLJQ SDU H[FHOOHQFH�ರ�� RU HYHQ LQ DQFLHQW
0HVRSRWDPLD� ZKHUH ZULWLQJ ZDV QRW UDQNHG VHFRQG WR WKH
VSRNHQ ZRUG EXW PRUH WKH UHYHUVH� 7KH QDPH ZDV QRW
WKH H[WHUQDO DWWULEXWH RI D WKLQJ EXW LQVWHDG H[SUHVVHG LWV
LQQHUPRVW QDWXUH� ZKLFK OLQNHG LW ZLWK WKH JUHDW VFULSW RI WKH
XQLYHUVH���
$JDLQVW WKLV EDFNJURXQG� RQH FDQ DVVHUW WKDW :HVWHUQ FLY�

�� 9DQGHUPHHUVFK �����
�� 6HH 1HHGKDP ����� ���� *UDQHW ���������
�� 7KH VRXUFH LV %RXFK«�/HFOHUFT� ���������� VHH %RWW«UR ���� DQG
����F�
�� 6PLWK ����� ���
�� %RWW«UR ����E� ����
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

LOL]DWLRQ LV QRW D FLYLOL]DWLRQ RI ZULWWHQ VLJQV� DOWKRXJK VFULSW LV
D IXQGDPHQWDO LQVWUXPHQW WKDW LV LQGLVSHQVDEOH LQ GHYHORSLQJ
WKH IRUP RI DEVWUDFWLRQ WKDW GLVWLQJXLVKHV LW��� :ULWLQJ� KRZ�
HYHU� KDV OHG LW DW WKH VDPH WLPH LQ D GLUHFWLRQ RSSRVLWH WR
WKDW RI WKH JUHDW GLYLQDWRU\ FLYLOL]DWLRQV� 7KRXJK :HVWHUQ FLY�
LOL]DWLRQ LV EDVHG RQ DQ DOSKDEHWLF VFULSW LW FRXOG QRW DEDQ�
GRQ� LW LV QRW D FLYLOL]DWLRQ RI ZULWWHQ VLJQV� EHFDXVH LW ZULWHV
ZRUGV �:¸UWHU� DV LVRODWHG� GLVWLQFW XQLWV ದ FOXVWHUV RI OHWWHUV
ದ UDWKHU WKDQ ZULWLQJ ZRUGV �:RUWH� DV FRQQHFWHG� PHDQLQJIXO
VWDWHPHQWV RU WUDLQV RI WKRXJKW� ,VRODWHG ZRUGV DUH VRPHWKLQJ
GLIIHUHQW DQG DXWRQRPRXV� ZKHQ ZULWLQJ� RQH GHDOV QRW ZLWK
WKH WKLQJV WKHPVHOYHV� EXW ZLWK PHUH VLJQV� VHSDUDWH IURP WKH
WKLQJV� WKDW FRXOG EH GLIIHUHQW� ZLWK DOO WKH EHQHILWV DQG DOO WKH
FRVWV WKLV DEVWUDFWLRQ HQWDLOV�
7KH PDQLSXODWLRQ RI FKDUDFWHUV LQ LWVHOI GRHV QRW PDNH LW

SRVVLEOH WR NQRZ ZKDW LV KDSSHQLQJ RU ZLOO KDSSHQ� 7R ILQG
WKDW RXW� RQH QHHGV DQ HPSLULFDO EDVLV WKURXJK H[SORULQJ WKH
ZRUOG� ZKLFK SUHSDUHV IRU EXW GRHV QRW UHSODFH WKH ZRUN RQ WKH
VLJQV� ,Q WKH :HVW� WKH VSUHDG RI DOSKDEHWLF VFULSW LQ IDFW ZHQW
KDQG�LQ�KDQG ZLWK WKH JUDGXDO PDUJLQDOL]LQJ RI GLYLQDWLRQ� XQWLO
ILQDOO\� LQ WKH FRQWH[W RI WKH GHYHORSPHQW RI VFLHQWLILF UHDVRQ�
LQJ� WKH PRGHUQ VWLJPDWL]LQJ RI GLYLQDWLRQ DV VXSHUVWLWLRQ DQG
LJQRUDQFH ZDV WKH UHVXOW�
,Q FLYLOL]DWLRQV ZLWK QRQ�DOSKDEHWLF ZULWLQJ V\VWHPV� WKLV GH�

YHORSPHQW WRRN D GLIIHUHQW FRXUVH� ,Q ZULWLQJ LQ VXFK VFULSWV�
RQH LV QRW UHPRYHG IURP WKH FRQFUHWHQHVV RI WKLQJV EXW LQ�
VWHDG XQGHUVWDQGV WKHP LQ DQRWKHU IRUP� RQH WKDW PDGH LW SRV�
VLEOH WR LQYHVWLJDWH DQG FRPELQH WKHP� DQG VWXG\ WKHLU FRUUH�

�� +DYHORFNಬV VWXGLHV LQ WKLV UHJDUG ������ ����� DUH VWLOO LQGLVSHQVDEOH ದ
DQG WKHQ WKHUH LV D YHU\ H[WHQVLYH ERG\ RI OLWHUDWXUH�
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

ODWLRQV� ,Q WKH &KLQHVH WUDGLWLRQ� IRU H[DPSOH� WKH ZULWWHQ VLJQV
FRUUHVSRQG ERWK WR D VHJPHQW RI VRXQG DQG D XQLW RI PHDQ�
LQJ DW WKH VDPH WLPH� &KLQHVH VFULSW LV D ಯZULWLQJ RI WKH VLJQರ��
LQ WKH IXOOHVW VHQVH ದ ERWK SKRQHWLF DQG VHPDQWLF DVSHFWV DUH
WDNHQ LQWR DFFRXQW� 7KH ZULWWHQ QDPHV RI DOO WKLQJV DUH FRQVR�
QDQW ZLWK VWXGLHV RI WKH FUDFNV RQ ERQHV RU WRUWRLVH VKHOOV� RU
ZLWK WKH LQILQLWH QXPEHU RI RWKHU VKDSHV WKDW FDQ EH UHDG RQ
WKH VXUIDFH RI REMHFWV��� :KHQ WKHVH OLQHV DUH ZULWWHQ GRZQ�
LW EHFRPHV HDVLHU WR VWXG\ WKHP ದ DQG WKDW OHG WR WKH GHYHO�
RSPHQW RI FRPSOH[ FODVVLILFDWLRQV ZKLFK ZHUH FROOHFWHG LQ WKH
GLYLQDWRU\ WH[WV� 3HRSOH GLG QRW WXUQ DZD\ IURP WKH ZRUOG WR
LPPXWDEOH IRUPV� KRZHYHU� EXW UHPDLQHG LQ KDUPRQ\ ZLWK RE�
MHFWV DQG HPEHGGHG LQ WKHLU SURFHVVHV DQG WKHLU FKDQJHV� DQG
OHDUQHG WR UHDG DQG XQGHUVWDQG WKHP��� ,Q WKH FDVH RI QRQ�
DOSKDEHWLF FLYLOL]DWLRQV� WKHUHIRUH� RQH LV GHDOLQJ QRW ZLWK PHUH
QDPHV� EXW ZLWK QRQUDQGRP VLJQV�
,Q DFFRUGDQFH ZLWK WKH UDWLRQDOLW\ RI GLYLQDWLRQ� DFFHVV WR WKH

LPPXWDEOH IRUPV LV VLWXDWHG LQ RXU ZRUOG� 7KH SRVVLELOLW\ RI DF�
FHVV� KRZHYHU� LQ QR ZD\ LPSOLHV WKDW D KLJKHU� LQLWLDOO\ FORVHG
OHYHO ZLOO DOVR EH DWWDLQHG� 2QH H[WUDSRODWHV LW IURP FOXHV LQ WKH
FRQWLQJHQF\ RI WKH HDUWKO\ ZRUOG DQG LWV PXWDWLRQV� DQG WKDW
PDNHV WKHVH FOXHV WKHPVHOYHV PRUH UHOLDEOH� ,PPDQHQFH LV D
GHVWLQ\� EXW DW WKH VDPH WLPH DOVR D UHVRXUFH� &RQVHTXHQWO\�
GLYLQDWLRQ LV FRPSOHWHO\ UDWLRQDO� LW LV WKH SUHUHTXLVLWH IRU RXU
OLYLQJ RU DFWLQJ LQ D ZD\ WKDW LV QRW KDSKD]DUG�

�� $OOHWRQ ����� ���
�� 6HH 3DOXPER�/LX ����� 1HHGKDP ����� ��II�
�� ಯ,Q &KLQD� WKH DFW RI ZULWLQJ LV FORVHO\ ERXQG XS ZLWK WKH PHDQLQJ RI
QDWXUH� LW LV IDU IURP DQ\ EUHDFK ZLWK WKH VWDWH RI QDWXUH� )RU PDQ\ &KLQHVH�
WKHUH LV QR EHDXWLIXO ODQGVFDSH ZLWKRXW DQ LQVFULSWLRQ RQ VWRQH� D SRHP� D
FKDUDFWHUರ� $OOHWRQ ����� ���
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

6HHQ LQ WKLV ZD\� WKH GLIIHUHQFH EHWZHHQ :HVWHUQ VRFLHW\ DQG
GLYLQDWRU\ FLYLOL]DWLRQV OLHV QRW LQ UDWLRQDOLW\� EHFDXVH ERWK DS�
SURDFKHV FDQ GHPRQVWUDWH WKHLU RZQ UDWLRQDOLW\� RQH LQ ZKLFK
DUELWUDULQHVV LV HIIHFWLYHO\ UXOHG RXW DQG HPSLULFLVP LV XVHG DV
D UHFRXUVH� 7KH GLIIHUHQFH� WKHUHIRUH� GRHV QRW FRQVLVW RI D
UDWLRQDO DQG D QRQ�UDWLRQDO DWWLWXGH� EXW LQ GLIIHULQJ IRUPV RI
UDWLRQDOLW\� %XW ZKDW FRQVWLWXWHV WKLV GLIIHUHQFH"
)URP WKH VRFLRORJLFDO SHUVSHFWLYH� WKH FHQWUDO SRLQW OLHV LQ

ORFDWLQJ WKH REVHUYHU� ,Q WKH ORJLF RI GLYLQDWLRQ� WKH REVHUYHU LV
ORFDWHG LQ WKH REVHUYHG ZRUOG DQG LV VXEMHFW WR WKH VDPH ORJLF
DQG WKH VDPH SULQFLSOHV ದ DV LV DOVR GHPRQVWUDWHG E\ WKH VHOI�
UHIHUHQWLDO FLUFOHV WKDW DUH W\SLFDO RI SURSKHFLHV �IRU H[DPSOH�
LQ WKH FDVH RI 2HGLSXV�� 6KRXOG WKH REVHUYHU WU\ WR HVFDSH KLV
IDWH� KH FRQWULEXWHV WR LWV UHDOL]DWLRQ E\ GRLQJ VR� ,QVWHDG� KH
VKRXOG DWWHPSW WR DOLJQ KLPVHOI ZLWK WKH SULQFLSOHV RI QHFHV�
VLW\ WKDW JRYHUQ HYHQWV� EHFDXVH YDULHW\ DQG FRQWLQJHQF\ DUH
PHUHO\ WKH UHIOHFWLRQ RI KLV HDUWKO\ ERXQGHGQHVV�
2Q WKH RWKHU KDQG� WKH REVHUYHU LQ PRGHUQ VRFLHW\ ದ DQG

WKLV LV NQRZQ LQ WKH SKLORVRSKLFDO WUDGLWLRQ DQG LV FHOHEUDWHG
LQ WKH VHPDQWLFV RI VXEMHFWLYLW\ DQG LQGLYLGXDOLW\�� ದ LV ORFDWHG
RXWVLGH RI WKH ZRUOG� KDV DQ DXWRQRPRXV DQG VLQJXODU SHU�
VSHFWLYH� DQG PXVW OHDUQ WR FRRUGLQDWH KLPVHOI ZLWK WKH DXWRQ�
RP\ WKDW RWKHU REVHUYHUV HTXDOO\ SRVVHVV��� +H LV LQ D SRVLWLRQ

�� 6HH /XKPDQQ �����
�� ,W ZRXOG EH DQ RYHUVLPSOLILFDWLRQ� RI FRXUVH� WR DWWULEXWH WKLV GHYHORS�
PHQW� ZKLFK GHSHQGV RQ D JUHDW PDQ\ IDFWRUV� GLUHFWO\ WR FRPPXQLFDWLRQ
WHFKQRORJLHV DQG VSHFLILFDOO\ WR ZULWLQJ� %XW LW PXVW EH QRWHG WKDW RQO\ ZLWK
WKH VSUHDG RI OHWWHUSUHVV SULQWLQJ LQ WKH VL[WHHQWK FHQWXU\ �WKDW LV� DW WKH
EHJLQQLQJ RI WKH PRGHUQ HUD� GLG ZULWWHQ FRPPXQLFDWLRQ ILQDOO\ EHFRPH
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

WR REVHUYH RWKHU REVHUYHUV� RU HYHQ KLV RZQ REVHUYHUಬV SHU�
VSHFWLYH ದ KHUH RQH VSHDNV RI VHFRQG�RUGHU REVHUYDWLRQ�� ದ
WKRXJK LQ WKH SURFHVV KH LV QRW REVHUYLQJ WKH ZRUOG EXW RQO\
WKH REVHUYDWLRQ RI WKH ZRUOG� ZKLOH HYHQWV GHYHORS DFFRUGLQJ
WR ODZV QRW GHSHQGHQW RQ WKH NQRZOHGJH DQG FDWHJRULHV XVHG
E\ REVHUYHUV� ,Q REVHUYLQJ WKH ZRUOG� RQH GRHV QRW OHDUQ ZKDW
LWV VXEMHFWV DUH WKLQNLQJ� DQG E\ REVHUYLQJ WKH VXEMHFWV� RQH
GRHV QRW OHDUQ ZKDW WKH ZRUOG LV OLNH� QRU GRHV RQH H[HUW DQ\
LQIOXHQFH RQ LW� 6XEMHFWLYLW\ LV VHSDUDWHG IURP WKH REMHFWLYLW\
RI WKH HYHQWV DQG LWVHOI FRQVWLWXWHV DQ LQILQLWH KRUL]RQ IRU H[�
SORUDWLRQ��� 7KDW LV RQH RI WKH UHDVRQV ZK\ ZH FDQQRW NQRZ
WKH IXWXUH ದ EHFDXVH LW GHSHQGV RQ ZKDW WKH REVHUYHUV ZLOO GR�
7KHLU GHFLVLRQV FDQQRW EH UHDG LQ WKH VLJQV RI WKH ZRUOG� WKH\
EHORQJ WR D FRPSOHWHO\ GLIIHUHQW OHYHO� 7KH LQDELOLW\ WR UHFRJ�
QL]H WKH IXWXUH FRUUHODWHV ZLWK WKH DXWRQRP\ RI WKH VXEMHFWV�
1HLWKHU 'DPH )RUWXQH QRU IDWH FDQ SURYLGH LQIRUPDWLRQ DERXW
LW� VR LQVWHDG RQH WHQGV WR IDOOV EDFN RQ IRUPDOL]HG PHWKRGV RI
FDOFXODWLQJ SUREDELOLWLHV WKDW WDNH FRQWLQJHQF\ DQG XQFHUWDLQW\
LQWR DFFRXQW�
)URP WKH VRFLRORJLFDO VWDQGSRLQW� WKLV VWHS LV OLQNHG WR WKH

LQFUHDVLQJ FRPSOH[LW\ RI PRGHUQ VRFLHW\� ZKLFK KDV PRYHG
IURP D KLHUDUFKLFDO RUJDQL]DWLRQ DVVRFLDWHG ZLWK D FOHDU WRS
WR ERWWRP RUGHU WKDW UHIOHFWV WKH RUGHU RI WKH FRVPRV� WR D
IXQFWLRQDO RUJDQL]DWLRQ ZLWK D JUHDW PDQ\ GLIIHUHQW RUGHUV RU
V\VWHPV XQFRQQHFWHG ZLWK RQH DQRWKHU� 7KH\ FRUUHVSRQG WR
GLIIHUHQW IXQFWLRQDO DUHDV� ZKLFK QRZ IROORZ WKHLU RZQ FULWHULD

LQGHSHQGHQW RI IRUPV RI RUDOLW\ DQG DEOH WR IXOO\ GHYHORS LWV SRWHQWLDO IRU
DEVWUDFWLRQಧZLWK DOO WKH DVVRFLDWHG FRQVHTXHQFHV� VHH WKH FODVVLF ZRUN�
(LVHQVWHLQ �����
�� 6HH YRQ )RHUVWHU �����
�� $ W\SLFDO IRUPXODWLRQ IURP WKH ILHOG RI SKHQRPHQRORJ\�
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

DQG SULRULWLHV� 7KH HFRQRPLF RUGHU LV QRW WKH RUGHU RI ODZ RU
WKDW RI VFLHQFH� SROLWLFV� UHOLJLRQ� RU RI WKH PDVV PHGLD���
:HVWHUQ VRFLHW\ LQFOXGHV DOO WKHVH RUGHUV RU V\VWHPV DQG LV

EHFRPLQJ LQFUHDVLQJO\ FRPSOH[ ದ DQG� DERYH DOO� IHHOV FRP�
SHOOHG WR LPSOHPHQW D FRQWLQJHQW PHWD�RUGHU WKDW UHFRJQL]HV�
DW HYHU\ SRLQW� WKH RSWLRQV RI RWKHU FULWHULD DQG WKH SULRULWLHV
RI WKH YDULRXV IXQFWLRQDO V\VWHPV� 7KH QHFHVVDU\ RUGHU RI WKH
FRVPRV� DQG WKH RSHQQHVV DQG GLYHUVLW\ RI PRGHUQ VRFLHW\�
FDQQRW EH UHFRQFLOHG ZLWK RQH DQRWKHU�
,Q WKLV IUDJPHQWHG DQG PXOWLIDFHWHG ZRUOG� HDFK LQGLYLGXDO

PXVW ILQG D UHIHUHQFH SRLQW LQ KLPVHOI� 2QH GRHV VR E\ DF�
NQRZOHGJLQJ WKH DXWRQRP\ RI LQGLYLGXDO SHUVSHFWLYH� SURYLGLQJ
DQ RULHQWDWLRQ LQ WKH ZRUOG EXW DOVR JUDQWLQJ WKH VDPH DXWRQ�
RP\ WR RWKHU VXEMHFWV� $V D UHVXOW� SHRSOH QHFHVVDULO\ PRYH
LQ D FRQWLQJHQW DQG GLVRUGHUO\ ZRUOG� ZKLFK WKH\ REVHUYH IURP
WKH RXWVLGH� ,Q VWXG\LQJ WKH RUGHU RI WKLQJV� RQH OHDUQV QRWKLQJ
DERXW WKH WKRXJKWV RI LWV VXEMHFWV� DQG LQ VWXG\LQJ PHDQLQJ�
RQH OHDUQV QRWKLQJ DERXW WKH RUJDQL]DWLRQ RI WKH ZRUOG� 7KHUH�
IRUH� WKH PDQLSXODWLRQ RI VLJQV FDQ SURYLGH QR JXLGDQFH WR WKH
ZRUOG� EXW FDQ DW PRVW VKRZ KRZ VXEMHFWV REVHUYH LW ದ HDFK LQ
WKHLU RZQ ZD\ DQG IURP WKHLU RZQ SDUWLFXODU SHUVSHFWLYH�
7KXV� WKH SUHUHTXLVLWHV IRU GLYLQDWLRQ ORVH DOO SODXVLELOLW\� ,W

LV WKHUHIRUH XQVXUSULVLQJ WKDW LW LV LQFUHDVLQJO\ VWLJPDWL]HG DV
VXSHUVWLWLRQ DQG LUUDWLRQDOLW\� 6FLHQWLILF UHDVRQLQJ WDNHV RWKHU
SDWKV DQG KDV GHYHORSHG D VHSDUDWH IRUP RI UDWLRQDOLW\ WKDW
LV FDXVDO DQG H[SHULPHQWDO� DQG LV NQRZOHGJH RI D K\SRWKHW�
LFDO DQG LQFUHPHQWDO NLQG� 7KH REVHUYHU LV ORFDWHG RXWVLGH RI
WKH REVHUYHG ZRUOG� DV WKH UHTXLUHPHQWV RI LPSHUVRQDOLW\ DQG
UHSOLFDELOLW\ LQ VFLHQWLILF UDWLRQDOLW\ LQGLFDWH� D YDOLG H[SHULPHQW

�� 6HH /XKPDQQ ����� ���II�
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PXVW OHDG HYHU\ VXEMHFW WR DUULYH DW WKH VDPH UHVXOW� 7KH VXE�
MHFW GRHV QRW LQIOXHQFH WKH SURFHGXUH� EHFDXVH LI VXEMHFWLYH
HOHPHQWV DUH IRXQG� WKH SURFHGXUH ORVHV LWV YDOLGLW\� $QG EH�
FDXVH WKH VXEMHFW IRU KLV SDUW GRHV QRW VHHN WR EH UHSUHVHQWHG
DV DQ REMHFW� KH UHMHFWV DOO H[WHUQDO GHWHUPLQDWLRQ DQG SUH�
GLFWDELOLW\ IRU KLPVHOI�

,I WKH GLIIHUHQFH EHWZHHQ FLYLOL]DWLRQV LQ WKH GLYLQDWRU\ WUDGL�
WLRQ DQG PRGHUQ :HVWHUQ VRFLHW\ LV VR JUHDW� KRZ FDQ RQH
H[SODLQ RXU VRFLHW\ಬV UHFHQW IDVFLQDWLRQ ZLWK GLYLQDWLRQ DQG GLY�
LQDWRU\ SURFHGXUHV ದ HVSHFLDOO\ LQ UHDOPV RI VFLHQFH DQG WHFK�
QRORJ\ WKDW DUH VHHPLQJO\ FORVHU WR DQ LQVWUXPHQWDO DQG RE�
MHFWLYH QRWLRQ RI UDWLRQDOLW\" +RZ GRHV RQH H[SODLQ WKH IDVFL�
QDWLRQ ZLWK (DVWHUQ SKLORVRSK\ DQG WKH PLQGVHW RI WKH 2ULHQW�
ZKLFK UHIOHFW D GLIIHUHQW ORJLF EXW VHHPLQJO\ RIIHU PRUH SUR�
IRXQG ZLVGRP" 7KH IDFW LV WKDW LQ PDQ\ DUHDV� PRGHUQ VRFLHW\
DSSHDUV WR EH OHDUQLQJ WKH OLPLWV RI FOHDUO\ VHSDUDWLQJ REMHFWV
DQG VXEMHFWV� D GLVWLQFWLRQ RQ ZKLFK LWV VXFFHVVIXO WHFKQRORJ\
LV EDVHG� 7HFKQRORJ\ VHHPV WR EH WXUQLQJ DJDLQVW LWVHOI� DV LV
HYLGHQW IURP GLVFXVVLRQV DERXW ULVN� ZKLFK LQFUHDVH WKH GLV�
WUXVW RI WHFKQRORJ\� ,W LV QRW WHFKQRORJLFDO IDLOXUH SHRSOH IHDU
EXW UDWKHU LWV VXFFHVV� ZKDW DUH WKH KDUPIXO FRQVHTXHQFHV RI
D IXQFWLRQLQJ WHFKQRORJ\"
(YHQ WKH OLQHDU FRQQHFWLRQ EHWZHHQ FDXVH DQG HIIHFW LV

VKLIWLQJ ZLWK LQFUHDVLQJ IUHTXHQF\ LQWR FLUFXODU FRQILJXUDWLRQV
LQ ZKLFK WKH GHVLUHG HIIHFW LV GHSLFWHG DV D FDXVH GLIILFXOW WR
FRQWURO� $VLGH IURP VHOI�IXOILOOLQJ SURSKHFLHV� WKHUH DUH PRUH
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DQG PRUH LQVWDQFHV RI VHOI�GHIHDWLQJ SURSKHFLHV LQ ZKLFK WKH
REMHFWLYH VFLHQWLILF SUHGLFWLRQ VHWV LQ D SURFHVV LQ PRWLRQ WKDW
OHDGV WR SURYLGLQJ WKH SUHGLFWLRQ IDOVH ದ HYHQ� DQG HVSHFLDOO\�
LI LW ZDV FRUUHFW�
7KH FXUUHQW ILQDQFLDO FULVLV LV D SDUWLFXODUO\ GUDPDWLF FDVH

RI VXFK D PHFKDQLVP��� ,Q WKH SDVW IHZ GHFDGHV� IRUPDOL]HG
PRGHOV IRU ULVN PDQDJHPHQW KDYH VSUHDG� 7KHVH PRGHOV
SURPLVH WR FRQWURO WKH FRQWLQJHQF\ RI WKH IXWXUH E\ SURYLGLQJ
D VWUDWHJ\ IRU HYHU\ SRVVLEOH FRXUVH RI HYHQWV� 7KH\ DUH
VXSSRVHG WR WKXV RIIHU WUDGHUV WKH RSSRUWXQLW\ WR RSHUDWH
LQ D ಯULVN�QHXWUDO ZRUOG�ರ ,Q WKH PHDQWLPH� ZH KDYH OHDUQHG
WKDW WKLV DOOHJHG QHXWUDOLW\ DFWV DV DQ DGGLWLRQDO� SRZHUIXO�
XQFRQWUROODEOH ULVN IDFWRU WKDW KDV OHG WR WKH FROODSVH RI WKH
PRGHOV DQG D ORVV RI FRQILGHQFH LQ WKHLU HIILFDF\�
%XW ZKDW GRHV WKDW KDYH WR GR ZLWK GLYLQDWLRQ" 7KH PHFK�

DQLVPV GHVFULEHG LQ WKH PDUNHWV VHHP WR PLUURU W\SLFDO ILJ�
XUHV RI UDWLRQDOLW\ LQ GLYLQDWLRQ� VXFK DV WKH LQFOXVLRQ RI WKH
REVHUYHU LQ WKH REVHUYHG ZRUOG� ZKHUH KLV DFWLRQV KDYH FRQ�
VHTXHQFHV DQG WKH DFW RI REVHUYLQJ LQ LWVHOI KDV DQ LQIOXHQFH
RQ WKHVH HYHQWV� 7KH PRGHOV EHLQJ XVHG WR IRUHFDVW IXWXUH
GHYHORSPHQWV LQ WKH PDUNHWV KDYH QRW WDNHQ LQWR DFFRXQW WKH
H[WHQW WR ZKLFK FXUUHQW SUHGLFWLRQV ZRXOG DIIHFW WKH IXWXUH ದ
WKH\ KDYH QRW WDNHQ LQWR DFFRXQW WKH H[LVWHQFH RI PRGHOV WKDW
VRXJKW WR FRQWURO WKH IXWXUH� HVSHFLDOO\ QRW WKH FLUFXODU ILJXUHV
EDVHG RQ WKH SRWHQF\ RI GLYLQDWRU\ SUHGLFWLRQV�
$OVR� IRUPV RI OLQNLQJ SUHVHQW DQG IXWXUH WKDW FRPSOHPHQW

WKH IDFLOH DQG HXSKRULF QRWLRQ RI DQ RSHQ IXWXUH DUH WXUQLQJ
XS DJDLQ ದ ZLWK WKH LPDJH RI WKH IXWXUH DV PRGHUQ VRFLHW\ H[�
SHFWV LW WR EH� D QHZ DJH� IUHH RI HYHU\ OLQN WR WUDGLWLRQ DQG

�� 6HH (VSRVLWR ����� ���II
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FDSDEOH RI UHLQYHQWLQJ LWVHOI LQ HYHU\ SUHVHQW� $V ZDV DOUHDG\
UHDOL]HG LQ WKH HLJKWHHQWK FHQWXU\� DOO ZH FDQ OHDUQ IURP WKH
SDVW LV WKDW QRWKLQJ FDQ EH OHDUQHG IURP WKH SDVW��� 7KH FLU�
FXODU SURFHVVHV RI WKH VHOI�IDOVLI\LQJ SURSKHFLHV� RQ WKH RWKHU
KDQG� LQGLFDWH D WUHDFKHURXV OLQNLQJ RI WKH SUHVHQW WR WKH SDVW
ದ WKH OHVV DZDUH RQH LV RI WKH FRQVHTXHQFHV� WKH PRUH GDQ�
JHURXV WKH FRQVHTXHQFHV� ,W LV WUXH WKDW WKH IXWXUH LV RSHQ DQG
ZLOO UHPDLQ VR� DQG FDQ EH QHLWKHU FRQWUROOHG QRU SUHGLFWHG E\
WKH PRGHOV� %XW LW LV DOVR WUXH WKDQ WKH SRVVLELOLWLHV DYDLODEOH
LQ WKH IXWXUH �DOVR� GHSHQG RQ ZKDW ZH GR RU IDLO WR GR WRGD\ WR
SUHSDUH IRU WKHP� ,I QRWKLQJ LV GRQH� RXU IXWXUH ZLOO EH OHVV ULFK
LQ SRVVLELOLWLHV� DV WKH SDUDO\VLV RI WKH ILQDQFLDO PDUNHWV LQ WKH
ZDNH RI WKH FULVLV GHPRQVWUDWHV� 7KHLU IXQFWLRQLQJ LV LPSDLUHG
E\ D ODFN RI FRQILGHQFH� ZKLFK ILQGV H[SUHVVLRQ LQ D ODFN RI OLT�
XLGLW\� DQG D ODFN RI ZLOOLQJQHVV WR OHQG RQ WKH SDUW RI WKH EDQNV�
(YHU\ DFWLRQ LQ WKH SUHVHQW JLYHV VWUXFWXUH WR WKH IXWXUH DQG
LQFUHDVHV LWV YDULHW\ ದ DOWKRXJK LW E\ QR PHDQV PDNHV LW SRVVL�
EOH WR SUHGLFW RU GHWHUPLQH WKH IXWXUH� :KDW WKH IXWXUH� ZLWK LWV
SUHVHQW WLHV DQG UHODWLRQVKLSV� ZLOO EULQJ UHPDLQV XQFOHDU ದ DQG
LWV RSHQQHVV UHPDLQV LQWDFW� +RZHYHU SHRSOH PD\ SUHSDUH IRU
DQG VWUXFWXUH WKH IXWXUH� XOWLPDWHO\ LW LV QHYHU SUHVHQW�
)URP WKH GLYLQDWRU\ SHUVSHFWLYH� WKLV LV QRWKLQJ QHZ� $Q�

FLHQW &KLQHVH WKRXJKW ZDV EDVHG QRW RQ D ORJLF RI PRGHOOLQJ
VXFK DV RXUV� D ORJLF WKDW FDOOV IRU FRPSDULQJ WKH ZRUOG ZLWK
DQ H[WHUQDO PRGHO� EXW RQ D ORJLF RI SURFHVV��� ZKLFK ORRNV IRU
LQGLUHFW HIIHFWLYHQHVV� 7XJJLQJ DW SODQWV GRHV QRW PDNH WKHP
JURZ IDVWHU� EXW RQH VWLOO VKRXOG QRW IDLO WR SUHSDUH WKH VRLO LQ
RUGHU WR SURPRWH WKHLU JURZWK �0HQFLXV ,,� $� �� ದ RQH VKRXOG

�� 6HH .RVHOOHFN ����� ������
�� 6HH -XOOLHQ ����� ��II� 6HH DOVR 1HHGKDP ����� ���II�
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

OHW WKHP VSURXW� 7KH IXWXUH LV VWUXFWXUHG E\ WKH SUHVHQW ದ HYHQ
DQG SUHFLVHO\ ZKHQ LW GLVDSSRLQWV H[SHFWDWLRQV� DQG ZKHQ LW
IRUFHV XV WR OHDUQ DQG WR UHYLVH RXU RZQ FULWHULD�
7KHQ WKH REVHUYHU FDQ DQWLFLSDWH� DQG SUHSDUH KLPVHOI WR

IDFH WKH VXUSULVHV WKDW DULVH IURP KLV EHKDYLRU� +RZ KH FDQ GR
WKDW� RU ZKDW WHFKQLTXHV FDQ EH HPSOR\HG LQ WKH SURFHVV� FDQ
SHUKDSV EH OHDUQHG IURP GLYLQDWRU\ UDWLRQDOLW\� $V WKH SUHVHQW�
GD\ SUDFWLFH RI ಯVXUILQJರ WKH ,QWHUQHW WHDFKHV XV� LW FDQ EHPRUH
HIIHFWLYH WR UHPDLQ RQ WKH VXUIDFH WKDQ WR H[SORUH WKH GHSWKV
ದ LI WKH SUDFWLFH LV JXLGHG E\ D ORJLF WKDW LV LQDFFHVVLEOH WR KX�
PDQ FRJQLWLYH FDSDELOLWLHV� LQ WKLV FDVH WKH HQRUPRXV FRPSX�
WDWLRQDO DELOLW\ RI WKH PDFKLQH� ,W ZRXOG EH LPSRUWDQW WR GR VR
LQ D QRQUDQGRP ZD\ DQG ZLWK WKH KHOS RI D WHFKQLTXH ದ MXVW DV
GLYLQDWLRQ KDV GRQH IURP WLPH LPPHPRULDO� DQG SHUKDSV FDQ
WHDFK XV �DJDLQ� WR GR�
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

:KHQ ,WDOLDQ WUDQVODWLRQV DUH JLYHQ DV WKH VRXUFH� WKH SDJH
FLWDWLRQV LQ WKH IRRWQRWHV UHIHU WR WKHVH ZRUNV�

$OOHWRQ� 9DOHULH� ������� /¶pFULWXUH FKLQRLVH� 3DULV� 3�8�)�
�,WDOLDQ WUDQVODWLRQ� /D VFULWWXUD FLQHVH� 5RPH� 8EDOGLQL� ������

$QGHUVRQ� &KULV� ������� ಯ7KH (QG RI 7KHRU\� 7KH 'DWD
'HOXJH 0DNHV WKH 6FLHQWLILF 0HWKRG 2EVROHWH�ರ:LUHG �-XQH
����

%ORFK� 5D\PRQG� ������� /D GLYLQDWLRQ GDQV O¶DQWLTXLWp�
3DULV� 3�8�)�

%RWW«UR� -HDQ� ������� ಯ6LQWRPL� VHJQL� VFULWWXUH QHOOಬDQWLFD
0HVRSRWDPLD�ರ LQ 9HUQDQW HW DO�� ���� �,WDOLDQ WUDQVODWLRQ�� SS�
�������
��� �����D�� 0pVRSRWDPLH� /¶pFULWXUH� OD UDLVRQ HW OHV GLHX[�
3DULV� *DOOLPDUG�
��� �����E�� ಯ'H OಬDLGH�P«PRLUH ¢ Oಬ«FULWXUH�ರ LQ ����D� SS�
�������
��� �����F�� ಯ'LYLQDWLRQ HW HVSULW VFLHQWLILTXH�ರ LQ ����D�
SS���������

%RXFK«�/HFOHUFT� $XJXVWH� ������������ +LVWRULH GH OD
GLYLQDWLRQ GDQV O¶DQWLTXLWp� 3DULV� /HURX[�

%ULVVRQ� /XF� ������� ಯ'HO EXRQ XVR GHOOD VUHJRODWH]]D
�*UHFLD��ರ LQ 9HUQDQW HW DO�� ���� �,WDOLDQ WUDQVODWLRQ�� SS�
��������

��



!
!

!
!

!
!

!
!

$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

&VLNV]HQWPLKDO\L� 0DUN� ������� ಯ+DQ &RVPRORJ\ DQG
0DQWLF 3UDFWLFHV�ರ LQ /LYLD .RKQ �HG��� 'DRLVP +DQGERRN�
/HLGHQ� %ULOO� SS� ������

(LVHQVWHLQ� (OL]DEHWK� ������� 7KH 3ULQWLQJ 3UHVV DV DQ
$JHQW RI &KDQJH� &RPPXQLFDWLRQV DQG &XOWXUDO 7UDQVIRU�
PDWLRQV LQ (DUO\�0RGHUQ (XURSH� &DPEULGJH� &DPEULGJH
8QLYHUVLW\ 3UHVV�

(VSRVLWR� (OHQD� ������� 'LH =XNXQIW GHU IXWXUHV� 'LH
=HLW GHV *HOGHV LP )LQDQ]ZHVHQ XQG LQ GHU *HVHOOVFKDIW�
+HLGHOEHUJ� $XHU�
��� ������� ಯ'LJLWDO SURSKHFLHV DQG ZHE LQWHOOLJHQFH�ರ LQ
0LUHLOOH +LOGHEUDQGW DQG .DWMD GH 9ULHV �HGV��� 3ULYDF\� 'XH
3URFHVV DQG WKH &RPSXWDWLRQDO 7XUQ� 3KLORVRSKHUV RI ODZ
PHHW SKLORVRSKHUV RI WHFKQRORJ\� 5RXWOHGJH� LQ SXEOLFDWLRQ�

)RHUVWHU� +HLQ] YRQ� ������� 2EVHUYLQJ 6\VWHPV� 6HD�
VLGH� &$� ,QWHUV\VWHPV 3XEOLFDWLRQV�

*UDQHW� 0LFKHO� ������� /D SHQVpH FKLQRLVH� 3DULV� $O�
ELQ 0LFKHO�

+DYHORFN� (ULF� ������� 3UHIDFH WR 3ODWR� &DPEULGJH�
0$� +DUYDUG 8QLYHUVLW\ 3UHVV�
��� ������� 2ULJLQV RI :HVWHUQ /LWHUDF\� 7RURQWR� 2QWDULR
,QVWLWXWH IRU 6WXGLHV LQ (GXFDWLRQ�

-XOOLHQ� )UDQ©RLV� ������� 7UDLWp GH O¶HIILFDFLWp� 3DULV� *UDVVHW
	 )DVTXHOOHV �,WDOLDQ WUDQVODWLRQ� 7UDWWDWR GHOOಬHIILFDFLD�
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

7RULQR� (LQDXGL� ������

.HOO\� .HYLQ� ������� :KDW 7HFKQRORJ\ :DQWV� 1HZ
<RUN� 9LNLQJ %RRNV�

.RVHOOHFN� 5HLQKDUW� ������� 9HUJDQJHQH =XNXQIW� =XU
6HPDQWLN JHVFKLFKWOLFKHU =HLWHQ� )UDQNIXUW D�0�� 6XKUNDPS�

/XKPDQQ� 1LNODV� ������� ಯ,QGLYLGXXP� ,QGLYLGXDOLW¦W� ,Q�
GLYLGXDOLVPXV�ರ LQ /XKPDQQ� *HVHOOVFKDIWVVWUXNWXU XQG
6HPDQWLN� 6WXGLHQ ]XU :LVVHQVVR]LRORJLH GHU PRGHUQHQ
*HVHOOVFKDIW� YRO� �� )UDQNIXUW D�0�� 6XKUNDPS� SS���������
��� ������� 'LH *HVHOOVFKDIW GHU *HVHOOVFKDIW� )UDQNIXUW D�0��
6XKUNDPS�

1HHGKDP� -RVHSK� ������� 7LPH DQG (DVWHUQ 0DQ� 7KH
+HQU\ 0\HUV /HFWXUH ����� *ODVJRZ� 5R\DO $QWKURSRORJLFDO
,QVWLWXWH�

3DOXPER�/LX� 'DYLG� ������� ರ6FKULIW XQG NXOWHUHOOHV 3R�
WHQWLDO LQ &KLQD�ಯ LQ +DQV 8OULFK *XPEUHFKW DQG .� /XGZLJ
3IHLIIHU �HGV��� 6FKULIW� 0XQLFK� )LQN� SS��������

6PLWK� 5LFKDUG� ������� ಯ7KH 3V\FKRORJ\ RI 'LYLQDWLRQ
LQ &URVV�&XOWXUDO 3HUVSHFWLYH�ರ 0DQXVFULSW�

6RURV� *HRUJH� ������� 7KH $OFKHP\ RI )LQDQFH� 5HDG�
LQJ WKH 0LQG RI WKH 0DUNHW� 1HZ <RUN� :LOH\�

7DOHE� 1DVVLP� ������� 7KH %ODFN 6ZDQ� 7KH ,PSDFW RI
WKH +LJKO\ ,PSUREDEOH� /RQGRQ� 3HQJXLQ�
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$ 7LPH RI 'LYLQDWLRQ DQG $ 7LPH RI 5LVN

9DQGHUPHHUVFK� /«RQ� ������� ಯ'DOOD WDUWDUXJD DOOಬDFKLOOHD
�&LQD��ರ LQ 9HUQDQW HW DO�� ���� �,WDOLDQ WUDQVODWLRQ�� SS� ������

9HUQDQW� -HDQ�3LHUUH� ������� ಯ3DUROH H VHJQL PXWL�ರ LQ
9HUQDQW HW DO�� ���� �,WDOLDQ WUDQVODWLRQ�� SS� �����

9HUQDQW� -HDQ�3LHUUH HW DO� ������� 'LYLQDWLRQ HW 5DWLRQDOLWp�
3DULV� 6HXLO �,WDOLDQ WUDQVODWLRQ� 'LYLQD]LRQH H UD]LRQDOLWj�
7RULQR� (LQDXGL� ������
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