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7KH 5HVKDSLQJ RI 6SDFH
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� 7KH UHODWLRQ EHWZHHQ VSDFH DQG WLPH EHIRUH UHODWLYLW\ � � � � � � � � � � � � � �
� 7KH LPSDFW RI HOHFWURPDJQHWLVP RQ WKH FODVVLFDO FRQFHSWV RI VSDFH
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([SHULHQFH DQG 5HSUHVHQWDWLRQ LQ 0RGHUQ 3K\VLFV�
7KH 5HVKDSLQJ RI 6SDFH
$OH[DQGHU %OXP� -�UJHQ 5HQQ DQG 0DWWKLDV 6FKHPPHO

7KH HVVHQWLDO LQ ZKDW , VWURYH IRU GXULQJ
P\ ORQJ OLIH FHQWHUV RQ WKH TXHVWLRQ�

:KDW FDQ EH PHWKRGLFDOO\ FRQFOXGHG IRU
SK\VLFV IURP WKH IDFW RI D XQLYHUVDO ODZ RI
OLJKW SURSDJDWLRQ DQG IURP WKH HTXLYDOHQFH

RI LQHUWLDO DQG JUDYLWDWLRQDO PDVV"

$OEHUW (LQVWHLQ�

� ,QWURGXFWLRQ

,W LV FRPPRQ NQRZOHGJH WKDW WKH WZR WKHRULHV RI UHODWLYLW\ KDYH IXQGDPHQWDOO\
FKDQJHG RXU QRWLRQV RI VSDFH DQG WLPH� 6SDFHWLPH� D XQLRQ RI VSDFH DQG WLPH� LV
QRZ FRQFHLYHG DV D IRXU�GLPHQVLRQDO PDQLIROG HTXLSSHG ZLWK D /RUHQW]LDQ PHW�
ULF� LQ JHQHUDO UHODWLYLW\ LW KDV IXUWKHUPRUH EHFRPH G\QDPLF� 7KDW WKH WZR WKHRULHV
VKRXOG KDYH VXFK D VZHHSLQJ LPSDFW RQ WKH FRQFHSWV RI VSDFH DQG WLPH LV QR PDW�
WHU RI FRXUVH� $IWHU DOO� WKH\ VWDUWHG RXW DV WKHRULHV GHDOLQJ ZLWK VSHFLILF SK\VLFDO
SKHQRPHQD� VXFK DV HOHFWURPDJQHWLVP DQG JUDYLWDWLRQ� SKHQRPHQD ZKLFK ZHUH
FRQFHLYHG WR RFFXU LQ VSDFH DQG WLPH� VR WKDW LW ZDV QRW REYLRXV WKDW WKHLU GHVFULS�
WLRQ VKRXOG EULQJ DERXW FKDQJHV LQ WKHVH FRQFHSWV� 4XDQWXP WKHRU\� RQ WKH RWKHU
KDQG� GLG QRW E\ LWVHOI FKDQJH RXU QRWLRQV RI VSDFH DQG WLPH� DW OHDVW QRW \HW LQ WKH
IRUP RI DQ HVWDEOLVKHG WKHRU\� $OO VXUSULVLQJ DVSHFWV RI WKH TXDQWXP ZRUOG KDYH
HYHQWXDOO\ EHHQ DWWULEXWHG WR QHZ DQG VWUDQJH SURSHUWLHV RI PDWWHU DQG UDGLDWLRQ�
QRW RI VSDFH DQG WLPH� $W WKH RXWVHW� RQH PLJKW KDYH VSHFXODWHG WKDW WKH QRQ�ORFDO
IHDWXUHV RI TXDQWXP V\VWHPV UHTXLUHG D PRGLILFDWLRQ RI VSDFH DQG WLPH FRQFHSWV��

�³$OOHV :HVHQWOLFKH ZDV LFK LP /DXIH HLQHV ODQJHQ /HEHQV HUVWUHEW KDEH� JUXSSLHUW VLFK XP GLH
)UDJH>�@ :DV NDQQ I�U GLH 3K\VLN PHWKRGLVFK JHVFKORVVHQ ZHUGHQ DXV GHU 7KDWVDFKH HLQHV XQL�
YHUVHOOHQ *HVHW]HV GHU /LFKWDXVEUHLWXQJ XQG DXV GHU *OHLFKKHLW GHU WUlJHQ XQG VFKZHUHQ 0DVVH"´
7KLV LV $OEHUW (LQVWHLQ¶V UHVSRQVH WR DQ LQTXLU\ RI WKH 7HFKQLVFKH 5XQGVFKDX� %HUQ� �� -DQXDU\ �����
$OEHUW (LQVWHLQ $UFKLYHV ������ :H DUH JUDWHIXO WR 'LDQD %XFKZDOG� HGLWRU LQ FKLHI RI WKH &ROOHFWHG
3DSHUV RI $OEHUW (LQVWHLQ� IRU SRLQWLQJ RXU DWWHQWLRQ WR WKLV TXRWDWLRQ DQG IRU SURYLGLQJ WKH WUDQVODWLRQ�
�7KXV� 0D[ %RUQ VSHFXODWHG LQ ���� ³WKDW WKH ZD\ RXW RI DOO TXDQWXP GLIILFXOWLHV KDV WR EH VRXJKW
VWDUWLQJ IURP IXQGDPHQWDO FRQVLGHUDWLRQV� RQH PXVW QRW WUDQVIHU WKH FRQFHSWV RI VSDFH DQG WLPH DV D
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EXW XS WR QRZ� TXDQWXP WKHRU\ KDV WXUQHG RXW WR EH TXLWH FRQVHUYDWLYH DV UHJDUGV
VSDFHWLPH VWUXFWXUHV�

7KH KLVWRULFDO H[DPSOHV RI WKH UHODWLYLW\ DQG TXDQWXP UHYROXWLRQV UDLVH WKH
JHQHUDO TXHVWLRQV�

� :KLFK H[SHULHQFHV OHG WR WKH HVWDEOLVKPHQW RI QHZ VSDFH DQG WLPH FRQFHSWV
LQ WKH KLVWRU\ RI PRGHUQ SK\VLFV"

� :K\ GLG WKHVH VSHFLILF H[SHULHQFHV KDYH WKLV FRQVHTXHQFH DQG ZK\ DW WKLV
SDUWLFXODU KLVWRULFDO PRPHQW"
)URP WKH VWDQGSRLQW RI D VWULFW FRQYHQWLRQDOLVP� WKHVH TXHVWLRQV VKRXOGPDNH

QR VHQVH� ,Q VSLWH RI WKH IDFW WKDW KLVWRULFDOO\ RQO\ VSHFLILF WKHRULHV GLG VKDSH VSDFH
DQG WLPH� FRQYHQWLRQDOLVP DUJXHV WKDW LW LV D PHUH PDWWHU RI FRQYHQLHQFH� ZKHWKHU
ZH GHFLGH WR FKDQJH RXU FRQFHSWV RI VSDFH DQG WLPH RU UDWKHU WKH FRQFHSWV RI WKH
WKLQJV DQG HYHQWV ILOOLQJ WKHP�� %XW LV LW UHDOO\ RQO\ D PDWWHU RI FRQYHQLHQFH WKDW
ZH GR QRW SXUVXH UHODWLYLW\ WKHRU\ LQ 1HZWRQLDQ VSDFH DQG WLPH DQG TXDQWXP
WKHRU\ ZLWK FODVVLFDO PDWWHU DQG UDGLDWLRQ LQ D QRYHO TXDQWXP VSDFHWLPH"

7KH FRQYHQWLRQDOLVW¶V YLHZSRLQW QHJOHFWV WKH IDFW WKDW WKH FRQFHSWV RI VSDFH�
WLPH� DQG PDWWHU KDYH WKHLU RULJLQ LQ SUH�VFLHQWLILF VWUXFWXUHV RI WKLQNLQJ DQG� QR
PDWWHU KRZ DGYDQFHG WKH\ PD\ KDYH EHFRPH� GHULYH SDUW RI WKHLU RSHUDWLRQDO
PHDQLQJ IURP WKLV RULJLQ�� %\ FRQWUDVW� WKH FRQYHQWLRQDOLVW YLHZSRLQW SUHVXS�
SRVHV WKDW WKH\ PD\ EH GHFRXSOHG IURP WKHLU RULJLQ ZLWKRXW ORVLQJ PHDQLQJ�

&RQYHQWLRQDOLVW DUJXPHQWV DOVR RIWHQ EUXVK RYHU WKH TXHVWLRQ RI WKH KLVWRU�
LFDO DYDLODELOLW\ RI WKH SRVWXODWHG DOWHUQDWLYH IRUPXODWLRQV� $V D PDWWHU RI IDFW LW
LV XVXDOO\ QRW HDV\ WR FRPH XS ZLWK WKHRUHWLFDO FRQVWUXFWLRQV WKDW GHVFULEH SK\V�
LFDO SKHQRPHQD DV HLWKHU EHLQJ WLHG XS ZLWK WKH VSDFH�WLPH IUDPHZRUN RU DV WDN�
LQJ SODFH ZLWKLQ LW� :KLOH LW LV GLIILFXOW WR SURYH WKH QRQ�H[LVWHQFH RI RQH RI WKH
FRQFHLYDEOH DOWHUQDWLYH FRQVWUXFWLRQV� KLVWRULFDOO\ WKHUH LV DOZD\V RQO\ D OLPLWHG
EXW HYROYLQJ UHSHUWRLUH RI SRVVLELOLWLHV� $QG HYHQ ZKHUH VXFK DOWHUQDWLYH VSDFH�
WLPH IRUPXODWLRQV RI D VSHFLILF SK\VLFDO WKHRU\ DUH DYDLODEOH� WKH QRYHO VSDFH�WLPH
VWUXFWXUHV LQYROYHG ZLOO QRW LQ JHQHUDO EH WUDQVIHUUDEOH WR SKHQRPHQD RXWVLGH RI
WKH GRPDLQ RI WKH WKHRU\� 7KLV ZRXOG QRW EH FRPSDWLEOH ZLWK WKH H[SHFWDWLRQ WKDW
DOO RI SK\VLFV WDNHV SODFH ZLWKLQ RQH DQG WKH VDPH DUHQD RI VSDFH DQG WLPH�

IRXU�GLPHQVLRQDO FRQWLQXXP IURP WKH PDFURVFRSLF ZRUOG RI H[SHULHQFH WR WKH DWRPLVWLF ZRUOG� WKH
ODWWHU REYLRXVO\ GHPDQGV DQRWKHU NLQG RI PDQLIROG RI QXPEHUV DV DQ DGHTXDWH LPDJH�´ �0D[ %RUQ
WR :ROIJDQJ 3DXOL� �� 'HFHPEHU ����� WKH *HUPDQ RULJLQDO KDV� ³GD� GHU $XVZHJ YRQ DOOHQ 4XDQ�
WHQVFKZLHULJNHLWHQ YRQ JDQ] SULQ]LSLHOOHQ 3XQNWHQ DXV JHVXFKW ZHUGHQ PX�� PDQ GDUI GLH %HJULIIH
GHV 5DXPHV XQG GHU =HLW DOV HLQHV ��GLPHQVLRQDOHQ .RQWLQXXPV QLFKW YRQ GHU PDNURVNRSLVFKHQ
(UIDKUXQJVZHOW DXI GLH DWRPLVWLVFKH :HOW �EHUWUDJHQ� GLHVH YHUODQJW RIIHQEDU HLQH DQGHUH $UW YRQ
=DKOHQPDQQLJIDOWLJNHLW DOV DGlTXDWHV %LOG�´ 3DXOL ����� ����
�)RU D GHWDLOHG DFFRXQW RQ FRQYHQWLRQDOLVP� DQG LWV JHRPHWULFDO YHUVLRQ LQ SDUWLFXODU� VHH %HQ�
0HQDKHP �����
�7KLV DOVR DSSHDUV WR EH WKH SRLQW RI (LQVWHLQ¶V LQVLVWHQFH RQ WKH LPSRUWDQFH RI URGV DQG FORFNV DV
³LQGHSHQGHQW FRQFHSWV´ �(LQVWHLQ ����� ���� LQ UHODWLYLW\ WKHRU\� VHH (LQVWHLQ �����
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:K\ GR FHUWDLQ H[SHULHQFHV KDYH DQ HIIHFW RQ WKH VWUXFWXUH RI VSDFH DQG WLPH
UDWKHU WKDQ VLPSO\ PRGLI\LQJ WKH SK\VLFV RI WKLQJV LQ VSDFH DQG WLPH� ZKLOH RWKHUV
GR QRW" 7KH DERYH GLVFXVVLRQ VKRZV WKDW LW LV QRW SRVVLEOH WR GLVPLVV VXFK TXHV�
WLRQV RQ FRQYHQWLRQDOLVW JURXQGV� )URP WKH SHUVSHFWLYH RI DQ KLVWRULFDO HSLVWHPRO�
RJ\� ZH IRUPXODWH WKUHH FULWHULD WKDW WRJHWKHU FRQVWLWXWH WKH QHFHVVDU\ FRQGLWLRQV
IRU UHSUHVHQWDWLRQV RI SK\VLFDO H[SHULHQFH WR KDYH DQ LPSDFW RQ WKH VSDFH�WLPH
VWUXFWXUH RI SK\VLFV�

([SHULHQFHV PD\ KDYH DQ LPSDFW RQ FRQFHSWV RI VSDFH DQG WLPH� LI
� &RQVWUXFWLELOLW\� WKH DYDLODEOH PHDQV IRU WKHLU UHSUHVHQWDWLRQ DOORZ IRU D
FRQVLVWHQW GHVFULSWLRQ RI VSDFH DQG WLPH VWUXFWXUHV GLVWLQFW IURP WKH SUH�
H[LVWLQJ RQHV�

� 2SHUDWLRQDELOLW\� WKH QRYHO VSDFH�WLPH VWUXFWXUHV LQFRUSRUDWH SULRU
NQRZOHGJH RQ VSDFH DQG WLPH� EH LW IRUPHU WKHRUHWLFDO RU SUH�WKHRUHWLFDO
NQRZOHGJH� IURP ZKLFK WKH QHZ WKHRUHWLFDO FRQVWUXFWV FDQ GHULYH D
VSDWLR�WHPSRUDO PHDQLQJ�

� 8QLYHUVDOLW\� WKH QRYHO VSDFH�WLPH VWUXFWXUHV DUH DSSOLFDEOH WR DOO GRPDLQV
RI SK\VLFDO NQRZOHGJH�
7KHVH FULWHULD PD\ EH LOOXVWUDWHG E\ D VLPSOH H[DPSOH IDPLOLDU IURP GLVFXV�

VLRQV RI FRQYHQWLRQDOLVP�� ,PDJLQH D XQLYHUVH LQ ZKLFK ORFDO PHDVXUHPHQWV KDYH
OHG WR WKH FRQFOXVLRQ WKDW VSDFH LV (XFOLGHDQ� 1RZ LQWURGXFH DQ ³H[SDQVLRQ ILHOG´
H[WHQGHG WKURXJK DOO RI VSDFH� ,W GHVFULEHV IRU HDFK SRLQW LQ VSDFHWLPH D ORFDO H[�
SDQVLRQ RI ERGLHV DW WKDW SRLQW� $Q LOOXVWUDWLRQ RI VXFK DQ H[SDQVLRQ ILHOG ZRXOG EH
D UHGXFHG QRWLRQ RI WHPSHUDWXUH DIIHFWLQJ DOO ERGLHV LQ WKH VDPH ZD\� /HQJWK DQG
VKDSH RI ULJLG URGV �DV ZHOO DV RI DOO RWKHU ERGLHV� LQGHHG GHSHQG RQ WKH WHPSHUD�
WXUH RI WKHLU LPPHGLDWH HQYLURQPHQW� 6XSSRVH WKDW WKH ³WHPSHUDWXUH´ ILHOG YDULHV
RQ ODUJH VFDOHV DFURVV VSDFH� ,I URGV DUH XVHG E\ WKH SHRSOH RI DVWUR�JHRPHWHUV
WR HVWDEOLVK WKH ODUJH�VFDOH JHRPHWU\ RI VSDFH� WKH UHVXOW PD\ ZHOO EH WKDW LW LV
QRQ�(XFOLGHDQ� ,V WKLV QRZ DQ DUWLIDFW RI WKH WHPSHUDWXUH ILHOG RU VKRXOG WKLV EH
LQWHUSUHWHG DV WKH GLVFRYHU\ RI D QHZ VSDFH VWUXFWXUH" 7KH QHZ VSDFH FRQFHSW VDW�
LVILHV WKH RSHUDWLRQDELOLW\ FULWHULRQ EHFDXVH VSDFH PHDVXUHPHQWV DUH SHUIRUPHG LQ
WKH XVXDO ZD\� MXVW RQ ODUJHU VFDOHV� ,I WKH PDWKHPDWLFDO WRRO RI D JHQHUDOL]HG PHW�
ULF LV DYDLODEOH� LW WKHQ EHFRPHV SRVVLEOH WR FRQFHSWXDOL]H WKH PHDVXUHPHQWV ZLWK
WKH H[SDQGDEOH URGV LQ WHUPV RI D 5LHPDQQLDQ VSDFH� VR WKDW WKH FULWHULRQ RI FRQ�
VWUXFWLELOLW\ LV DOVR IXOILOOHG� 7KLV VKRZV WKH KLVWRULFDO FRQWLQJHQF\ LQWURGXFHG E\
WKH FRQVWUXFWLELOLW\ FULWHULRQ ± LQGHHG WKH SUHVHQW WKRXJKW H[SHULPHQW GLG HPHUJH
RQO\ LQ WKHZDNH RI WKH LQWURGXFWLRQ RI QRQ�(XFOLGHDQ JHRPHWULHV� %XW WKH UHTXLUH�
PHQW RI XQLYHUVDOLW\ PD\ EHFRPH SUREOHPDWLF� 5HDO SK\VLFDO WHPSHUDWXUH GRHV
QRW DIIHFW DOO ERGLHV LQ WKH VDPH ZD\� XQOLNH RXU K\SRWKHWLF H[SDQVLRQ ILHOG� $OVR�
WKHUH PD\ EH RWKHU OHJLWLPDWH IRUPV RI VSDFH PHDVXUHPHQW� H�J� XVLQJ OLJKW VLJ�
�6HH 3RLQFDUp ����� ������ VHH DOVR )H\QPDQ� /HLJKWRQ� DQG 6DQGV ����� ����������
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QDOV� 2QO\ LI VHYHUDO LQGHSHQGHQW W\SHV RI VSDFH PHDVXUHPHQWV JLYH FRQYHUJHQW
UHVXOWV� GRHV LW EHFRPH SODXVLEOH WR DFFHSW WKHVH QHZ H[SHULHQFHV DV HVWDEOLVKLQJ
D QHZ VSDFH FRQFHSW�

([SHULHQFHV WR ZKLFK WKHVH FULWHULD DUH DSSOLHG KDYH WR EH FRQFHLYHG RI DV
DOZD\V EHLQJ µSUH�SURFHVVHG¶� L�H�� SURFHVVHG SULRU WR HQWHULQJ D QHZ VSDFHWLPH
IUDPHZRUN RU RWKHU WKHRUHWLFDO GLVFRXUVHV� 7KH HVVHQFH RI SUH�SURFHVVLQJ LV WR
DVVLPLODWH DQ\ NLQG RI LQSXW WR SUH�H[LVWLQJ LQWHUQDO RU H[WHUQDO NQRZOHGJH UHSUH�
VHQWDWLRQV� 7KH TXHVWLRQ RI ZKHWKHU H[SHULHQFHV JLYH ULVH WR QHZ VSDFHWLPH VWUXF�
WXUHV WKXV WUDQVODWHV LQWR WKH TXHVWLRQ RI ZKHWKHU VXFK SUH�H[LVWLQJ NQRZOHGJH UHS�
UHVHQWDWLRQV FDQ EH WUDQVIRUPHG RU UH�LQWHUSUHWHG DV VXFK VSDFHWLPH VWUXFWXUHV�

,Q WKH FDVH RI WKH H[SDQGDEOH URGV� WKH SUH�H[LVWLQJ NQRZOHGJH UHSUHVHQWD�
WLRQ WR ZKLFK UHVXOWV RI PHDVXUHPHQWV DUH DVVLPLODWHG LV WKDW RI (XFOLGHDQ VSDFH�
7KH IDLOXUH RI WKLV DVVLPLODWLRQ FDXVHV SX]]OHPHQW DQG GRHV QRW DXWRPDWLFDOO\ OHDG
WR WKH HVWDEOLVKPHQW RI D QHZ VSDFHWLPH VWUXFWXUH� $V ZH KDYH DUJXHG� VXFK HV�
WDEOLVKPHQW UHTXLUHV WKH DERYH FULWHULD WR EH IXOILOOHG� *LYHQ WKDW WKH SUH�H[LVWLQJ
VSDFHWLPH VWUXFWXUH IXOILOOV WKH XQLYHUVDOLW\ FULWHULRQ DV D GHIDXOW� WKH PRVW QDWXUDO
UHDFWLRQ WR VXFK D IDLOXUH LV WR VHDUFK IRU D SUREOHP LQ WKH VSHFLILF PHDVXUHPHQW
SURFHGXUH� 7KLV SURFHGXUH KDV QRW MXVW VSDFHWLPH DVSHFWV EXW DOVR LQYROYHV RWKHU
SK\VLFDO SURSHUWLHV VXFK DV WKH ULJLGLW\ RI WKH URGV DQG WKHLU EHKDYLRU XQGHU WHP�
SHUDWXUH FKDQJHV� ZKLFK PLJKW SOD\ D UROH IRU WKH IDLOXUH� 2QO\ LI LW WXUQV RXW WKDW
DOO FRQFHLYDEOHPHDVXUHPHQW URGV XQLYHUVDOO\ GLVSOD\ WKH WURXEOLQJ EHKDYLRU� GRHV
D FKDQJH RI VSDFHWLPH VWUXFWXUH EHFRPH D SODXVLEOH RSWLRQ� +RZHYHU� DV VRRQ DV
LW WXUQV RXW WKDW VSDWLDO GLVWDQFHV FDQ DOVR EH PHDVXUHG E\ PHDQV RI OLJKW� DQG WKDW
VXFK PHDVXUHPHQWV FRQILUP WKH RULJLQDO (XFOLGHDQ SUHGLFWLRQV� WKH QRWLRQ RI DQ
DOWHUQDWLYH VSDFHWLPH VWUXFWXUH ZLOO EH TXLFNO\ GLVFDUGHG� 2QH PLJKW� RI FRXUVH�
LPDJLQH D XQLYHUVH LQ ZKLFK WKH LQGH[ RI UHIUDFWLRQ LV UHODWHG WR WHPSHUDWXUH LQ
VXFK D PDQQHU WKDW WKH PHDVXUHPHQWV EDVHG RQ OLJKW ZLOO DOZD\V SURGXFH WKH VDPH
UHVXOWV DV WKRVH EDVHG RQ ULJLG URGV� 2QO\ LQ WKLV FDVH WKH QHZ PHDVXUHPHQWV GLV�
SOD\ D XQLYHUVDOLW\ WKDW PLJKW KLQW DW WKDW RI D QHZ VSDFHWLPH VWUXFWXUH� ZKLFK DW
WKLV SRLQW PLJKW EHFRPHPRUH SODXVLEOH WKDQ WKH DVVXPSWLRQ RI D FRUUHODWLRQ RI LQ�
GH[ RI UHIUDFWLRQ DQG WHPSHUDWXUH� 7KHUH LV� KRZHYHU� QR JXDUDQWHH WKDW WKLV QHZ
VWUXFWXUH FDQ DFWXDOO\ EH FRQVWUXFWHG� ,QGHHG� IRU XQGHUVWDQGLQJ KLVWRULFDO SUR�
FHVVHV� WKH PRVW LPSRUWDQW FULWHULRQ LV WKDW RI FRQVWUXFWLELOLW\� ,Q SULQFLSOH WKHUH
DUH WZR FDVHV� (LWKHU DQ DSSURSULDWH UHSUHVHQWDWLRQ DOORZLQJ WKH DVVLPLODWLRQ RI
WKH QHZ H[SHULHQFHV LV DOUHDG\ DYDLODEOH� EHFDXVH LW KDV EHHQ LQGHSHQGHQWO\ GHYHO�
RSHG� RU VXFK UHSUHVHQWDWLRQ KDV WR EH FRQVWUXFWHG E\ DFFRPPRGDWLQJ WKH H[LVWLQJ
VWUXFWXUHV WR WKH QHZ H[SHULHQFHV LQ FRQIOLFW ZLWK WKHP� 2XU DVWUR�JHRPHWHUV PD\
WKXV HLWKHU UHO\ RQ WKH KLWKHUWR QHJOHFWHG PDWKHPDWLFDO NQRZOHGJH DQG UHDOL]H WKDW
WKH ZRUOG DW ODUJH VFDOHV LV LQ IDFW 5LHPDQQLDQ� RU WKH\ HYHQWXDOO\ PDQDJH WR GH�
YHORS QRQ�(XFOLGHDQ JHRPHWU\ DV WKH ODUJH�VFDOH JHRPHWU\ RI WKHLU ZRUOG�
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$ VLGH UHPDUN PD\ EH LQ RUGHU� 7KH DERYH FULWHULD PD\ EH DSSOLFDEOH WR
FRQFHSWXDO GHYHORSPHQWV PRUH JHQHUDOO\� HYHQ ZKHQ OHVV IXQGDPHQWDO FRQFHSWV
DUH DW VWDNH WKDQ WKRVH RI VSDFH DQG WLPH� 7KLV LV REYLRXV IRU WKH FULWHULRQ RI
FRQVWUXFWLELOLW\� ,Q PRUH JHQHUDO FDVHV WKH FULWHULRQ RI RSHUDWLRQDELOLW\ PD\ EH
UHIRUPXODWHG LQ WHUPV RI WKH LQWHUSUHWDELOLW\ RI QRYHO FRQVWUXFWV LQ WHUPV RI SULRU
UHODWHG FRQFHSWV� 7KH FULWHULRQ RI XQLYHUVDOLW\ PD\ EH UHIRUPXODWHG DFFRUGLQJO\
DV D TXHVWLRQ RI WKH GRPDLQ RI DSSOLFDELOLW\ RI WKH QHZ FRQFHSW�

,Q WKH IROORZLQJ VHFWLRQ� ZH ZLOO EULHIO\ VNHWFK DVSHFWV RI WKH KLVWRULFDO GH�
YHORSPHQW RI WKH UHODWLRQ EHWZHHQ WKH FRQFHSWV RI VSDFH DQG WLPH� XS WR FODVVLFDO
SK\VLFV� ZKRVH VSDFH FRQFHSW LV EDVHG RQ WKH H[FOXVLRQ RI JUDYLWDWLRQ �VHFWLRQ
����� :H ZLOO WKHQ GHVFULEH WKH LPSDFW RI WKH JURZLQJ FRUSXV RI H[SHULHQWLDO
NQRZOHGJH RQ RSWLFDO DQG HOHFWURPDJQHWLF SKHQRPHQD RQ WKH FODVVLFDO FRQFHSWV
RI VSDFH DQG WLPH �VHFWLRQ ����� 1H[W ZH GLVFXVV WKH UH�LQWURGXFWLRQ RI JUDYLWDWLRQ
LQWR VSDFH�WLPH�FRQFHSWV� DV LW ZDV EURXJKW DERXW E\ JHQHUDO UHODWLYLW\ �VHFWLRQ
����� :H ZLOO WKHQ GLVFXVV TXDQWXP WKHRU\ DV WKH FDVH RI D WKHRU\ WKDW KDG QR
FRPSDUDEOH LPSDFW RQ WKH FRQFHSWV RI VSDFH DQG WLPH �VHFWLRQ ����� )LQDOO\� ZH
VKDOO FRPH EDFN WR WKH TXHVWLRQV UDLVHG DW WKH EHJLQQLQJ RI WKLV FKDSWHU FRQFHUQ�
LQJ WKH H[SHULHQFHV OHDGLQJ WR QHZ VSDFH DQG WLPH FRQFHSWV� DQG DGGUHVV WKHP RQ
WKH EDVLV RI WKH FDVHV GLVFXVVHG�

� 7KH UHODWLRQ EHWZHHQ VSDFH DQG WLPH EHIRUH UHODWLYLW\

2QH RI WKH PRVW VWULNLQJ QRYHO IHDWXUHV RI UHODWLYLW\ WKHRU\ LV WKH HPHUJHQFH RI
WKH FRQFHSW RI VSDFHWLPH FRQQHFWLQJ VSDFH DQG WLPH LQWR RQH HQWLW\� :LWKLQ UHOD�
WLYLW\� WLPH DQG VSDFH FDQ RQO\ EH VHSDUDWHG GHSHQGLQJ RQ WKH VWDWH RI PRWLRQ RI
D SDUWLFXODU REVHUYHU� 7KLV SDUWLFXODU UHODWLRQ EHWZHHQ VSDFH DQG WLPH FDQ RQO\
EH DUWLFXODWHG ZLWKLQ D VSHFLILF WKHRUHWLFDO IUDPHZRUN� 0RUH JHQHUDOO\ VSHDN�
LQJ� KRZHYHU� VSDFH DQG WLPH DUH FRQQHFWHG LQ PDQ\ ZD\V ZLWKLQ RWKHU OD\HUV RI
NQRZOHGJH� ,Q SDUWLFXODU� DV FRJQLWLYH VWUXFWXUHV VSDFH DQG WLPH KDYH WKHLU RUL�
JLQ LQ WKH H[SHULHQFH RI PRWLRQ DQG FKDQJH� ,Q VHQVRULPRWRU H[SHULHQFH� VSDWLDO�
WHPSRUDO� PDWHULDO� DQG FDXVDO DVSHFWV DUH QRW GLIIHUHQWLDWHG IURP WKH EHJLQQLQJ��
<HW� VHSDUDWH PHQWDO PRGHOV RI VSDFH� WLPH� REMHFW� DQG FDXVH PD\ GHYHORS LQ
DFFRPPRGDWLQJ WR WKLV H[SHULHQFH�

7KH VSHFLILF FKDUDFWHULVWLF RI WKHVH PRGHOV ZLOO GHSHQG RQ KLVWRULFDOO\ VSH�
FLILF H[SHULHQFHV DQG WKH SRVVLELOLWLHV WR HVWDEOLVK UHODWLRQV DPRQJ WKHP� IRU LQ�
VWDQFH LQ VRFLHWLHV WKDW GHYHORS HODERUDWH PHWURORJLHV� ,Q WKH FRXUVH RI KLVWRU\�
H[SHULHQWLDO VSDFHV KDYH H[SDQGHG FRQVLGHUDEO\� LQFOXGLQJ WKH GHYHORSPHQW RI
LQVWUXPHQW�EDVHG PHDVXUHPHQW RSHUDWLRQV� 2QO\ ZKHQ VSDWLDO DQG WHPSRUDO H[�
SHULHQFHV DQG WKHLU OLQJXLVWLF UHSUHVHQWDWLRQV EHFRPH WKH VXEMHFW RI H[SOLFLW UHIOHF�
�6HH� H�J�� WKH GLVFXVVLRQ LQ 3LDJHW �����
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WLRQV� JHQHUDO FRQFHSWV RI VSDFH DQG WLPH FDQ EH FRQVWUXFWHG WKDW DUH QR ORQJHU
FRQILQHG WR VSHFLILF H[SHULHQWLDO GRPDLQV� DV LV� H�J�� WKH FDVH LQ $ULVWRWOH¶V QDW�
XUDO SKLORVRSK\� $W WKH VDPH WLPH� LW PXVW EH SRVVLEOH WR UHODWH WKHVH JHQHUDO
FRQFHSWV VRPHKRZ WR WKH H[LVWLQJ H[SHULHQFHV� WKXV UHQGHULQJ WKHVH JHQHUDO FRQ�
FHSW RSHUDWLRQDEOH WR VRPH H[WHQW� 7KLV GRHV QRW LPSO\ WKDW WKHVH JHQHUDO FRQFHSWV
DUH FRQQHFWHG WR LQVWUXPHQW�EDVHGPHDVXUHPHQW RSHUDWLRQV� DV WKH\ XQGHUOLH� H�J��
(XFOLGHDQ JHRPHWU\� :KLOH WKH HPHUJHQFH RI LQVWUXPHQW�EDVHG PHDVXUHPHQW RS�
HUDWLRQV LV D FRPPRQ SKHQRPHQRQ LQ FRPSOH[ VRFLHWLHV VXFK DV WKH HDUO\ FLYLOL]D�
WLRQV RI 0HVRSRWDPLD� (J\SW� DQG &KLQD� WKH LQGHSHQGHQW HPHUJHQFH RI H[SOLFLW
UHIOHFWLRQV RQ OLQJXLVWLF UHSUHVHQWDWLRQV RI VSDWLDO H[SHULHQFHV KDYH EHHQ D UDWKHU
UDUH SKHQRPHQRQ��

,Q DOO WKHRUHWLFDO WUDGLWLRQV SULRU WR UHODWLYLW\ WKHRU\� KRZHYHU� VSDFH DQG WLPH
ODUJHO\ RFFXU DV VHSDUDWH FRQFHSWV� 7KLV LV DOO WKH PRUH DVWRQLVKLQJ DV WKH LQGL�
YLGXDO FRQFHSWV RI VSDFH DQG WLPH YDU\ VLJQLILFDQWO\ DPRQJ GLIIHUHQW WKHRUHWLFDO
WUDGLWLRQV� 7KLV VHSDUDWLRQ LV WKHUHIRUH SUREDEO\ LQKHULWHG IURP LQWXLWLYH WKLQNLQJ�
,Q SDUWLFXODU� WKH HOHPHQWDU\ LGHQWLILFDWLRQ RI VWDEOH HQWLWLHV VXFK DV REMHFWV DQG
SODFHV LPSOLHV D GLVWLQFWLRQ IURP WKH DVSHFW RI FKDQJH� WKH ODWWHU HYHQWXDOO\ JLY�
LQJ ULVH WR WKH FRQFHSW RI WLPH� 7HPSRUDO FKDQJH� PRUHRYHU� FRYHUV D PXFK ZLGHU
H[SHULHQWLDO ILHOG RI ZKLFK VSDWLDO FKDQJH� L�H� PRWLRQ� LV RQO\ RQH SDUWLFXODU FDVH�

7KLV GRHV QRW SUHFOXGH� KRZHYHU� FORVH FRQQHFWLRQV EHWZHHQ VSDWLDO DQG WHP�
SRUDO DVSHFWV ZLWKLQ WKLQNLQJ� LQ WKHRUHWLFDO DV ZHOO DV LQ SUDFWLFDO DQG VSHFLILFDOO\
LQPHWURORJLFDO FRQWH[WV� 7KHZD\ LQZKLFK HOHPHQWDU\ VSDWLDO DQG WHPSRUDO H[SH�
ULHQFHV DUH SURFHVVHG GHSHQGV RQ WKH DYDLODEOH PHDQV RI UHSUHVHQWDWLRQV� ILUVW DQG
IRUHPRVW ODQJXDJH� 6XFK V\PEROLF UHSUHVHQWDWLRQV PD\ YDU\ DPRQJ FXOWXUHV EXW
QHYHUWKHOHVV W\SLFDOO\ GLVSOD\ RU JHQHUDWH D QXPEHU RI VWUXFWXUDO SDUDOOHOV EHWZHHQ
VSDWLDO DQG WHPSRUDO FDWHJRULHV� 2QH LQVWDQFH RI VXFK SDUDOOHOV LV WKH XVH RI VSDWLDO
OLQJXLVWLF PDUNHUV LQ UHSUHVHQWLQJ WLPH ZKLFK PD\ OHDYH LWV PDUN LQ WKHRUHWLFDO
UHIOHFWLRQV RQ VSDFH DQG WLPH� $QRWKHU LQVWDQFH LV WKH XVH VSDWLDO SURSHUWLHV LQ WKH
PHWURORJ\ RI WLPH� 7KLV V\PEROLF FRQQHFWLRQ EHWZHHQ VSDFH LV QRW \HW SUHVHQW LQ
LQWXLWLYH FRQFHSWV RI WLPH ZKLFK PHUHO\ SUHVXSSRVH WKH FRUUHODWLRQ RI GLIIHUHQW
SURFHVVHV� &ORFNV PDNH XVH RI WKLV LQ D SUDFWLFDO ZD\ E\ VHOHFWLQJ D SURFHVV WR
ZKLFK RWKHU SURFHVVHV FDQ WKHQ EH UHODWHG� WKXV HVWDEOLVKLQJ D V\PEROLF UHSUHVHQ�
WDWLRQ RI WKH SDVVDJH RI WLPH WKDW FDQ EH VKDUHG� $Q LPPHGLDWH UHSUHVHQWDWLRQ RI
SRLQWV LQ WLPH DQG RI WLPH LQWHUYDOV E\ VSDWLDO PDJQLWXGHV LV WKHQ HVWDEOLVKHG E\
WKH IDFW WKDW IRU PRVW FORFNV WKH SURFHVV LQ TXHVWLRQ LV D FKDQJH RI VSDWLDO SRVLWLRQ�
7KHRUHWLFDO UHIOHFWLRQV PD\ HLWKHU VWDUW IURP VXFK SUDFWLFDO H[SHULHQFHV RU IURP
WKH OLQJXLVWLF UHSUHVHQWDWLRQV DQG WKH SDUDOOHOV RI VSDWLDO DQG WHPSRUDO H[SHULHQFHV
HPERGLHG E\ WKHP�

�6HH 6FKHPPHO �����
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$V VRRQ DV VSDWLDO FRQFHSWV DQG PDJQLWXGHV DUH UHSUHVHQWHG E\ WKH PHDQV
RI JHRPHWU\� WKH\ FRXOG DOVR EH XVHG IRU UHSUHVHQWLQJ RWKHU PDJQLWXGHV LQFOXG�
LQJ �DV LV HYLGHQW IURP WKH DERYH� WLPH� 7KLV SRVVLELOLW\ LV IRU LQVWDQFH LPSOLFLW
LQ (XFOLG¶V FRQFHSW RI PDJQLWXGH� $QRWKHU PDWWHU LV D FRPELQHG JHRPHWULF UHS�
UHVHQWDWLRQ RI VSDFH DQG WLPH� $ ILUVW H[WHQVLYH XVH RI JHRPHWULF WHFKQLTXHV IRU
UHSUHVHQWLQJ QRQ�VSDWLDO PDJQLWXGHV LV IRXQG LQ WKH ZRUN RI 1LFROH 2UHVPH IURP
WKH ��WK FHQWXU\� ,W RFFXUUHG LQ WKH FRQWH[W RI WKH VFKRODVWLF HODERUDWLRQ RI $ULV�
WRWOH¶V WKHRU\ RI FKDQJH� 2UHVPH GHYHORSHG GLDJUDPV WKDW GHSLFWHG WKH YDULDWLRQ
RI D TXDOLW\� VXFK DV KHDW� ZKLWHQHVV� RU JUDFH� RYHU DQ H[WHQVLRQ� ZKLFK FRXOG
UHSUHVHQW HLWKHU WHPSRUDO RU VSDWLDO GLPHQVLRQV� 7KH H[WHQVLRQ LV W\SLFDOO\ UHS�
UHVHQWHG E\ D OLQH� 7KH LQWHQVLW\ RI WKH TXDOLW\ LQ HDFK SRLQW RI WKH H[WHQVLRQ LV
UHSUHVHQWHG E\ D YHUWLFDO OLQH RI D JLYHQ OHQJWK� 7KH H[WHQVLYH XVH� H[SORUDWLRQ�
DQG HQVXLQJ WUDQVIRUPDWLRQ RI VXFK GLDJUDPV LQ WKH VWXG\ RI PRWLRQ HYHQWXDOO\
OHG WR D IXQGDPHQWDO UH�LQWHUSUHWDWLRQ� LQ HDUO\ PRGHUQ WLPHV� RI WKLV JHRPHWULFDO
WHFKQLTXH LQ WHUPV RI D VSDFH�WLPH�GLDJUDP IRU PRWLRQ��

:KLOH PRWLRQ LV QDWXUDOO\ GHVFULEHG LQ WHUPV RI VSDFH DQG WLPH� LW LV DOVR LQ�
WLPDWHO\ FRQQHFWHG WR WKH QRWLRQ RI FDXVDWLRQ� +RZHYHU� WKH ERUGHUOLQH EHWZHHQ
D GHVFULSWLYH �VSDFH�WLPH� NLQHPDWLFV DQG DQ H[SODQDWRU\ �FDXVDO� G\QDPLFV LV
VXEMHFW WR IXQGDPHQWDO KLVWRULFDO FKDQJH� 7KH PDLQ UHDVRQ LV WKDW WKH FDXVHV RI
PRWLRQ PD\ WKHPVHOYHV EH FRQQHFWHG WR WKH VWUXFWXUH RI VSDFH DQG WLPH� $Q H[�
WUHPHO\ LQIOXHQWLDO WKHRUHWLFDO PRGHO RI VSDFH DQG PRWLRQ LV $ULVWRWHOLDQ QDWXUDO
SKLORVRSK\� ZKLFK RULJLQDWHG LQ *UHHN DQWLTXLW\ DQG ZDV WKH SUHYDOHQW SKLORVRSK�
LFDO IUDPHZRUN LQ (XURSH ZHOO LQWR HDUO\ PRGHUQ WLPHV�

$ULVWRWHOLDQ VSDFH LV DQLVRWURSLF� EHFDXVH LW SULYLOHJHV GLUHFWLRQV� H�J�� WR�
ZDUGV RU DZD\ IURP WKH FHQWHU RI WKH XQLYHUVH� 6SDFH �RU SODFH� PRUH SUHFLVHO\�
SDUWLFLSDWHV LQ WKH FDXVDWLRQ RI PRWLRQ� VLQFH DOO ERGLHV VWULYH WR UHDFK WKHLU QDWXUDO
SODFH� 0RWLRQV WRZDUGV QDWXUDO SODFHV KDSSHQ E\ WKHPVHOYHV DQG DUH FODVVLILHG
DV QDWXUDO PRWLRQV� ZKHUHDV PRWLRQV FDXVHG E\ H[WULQVLF IRUFHV DUH FODVVLILHG DV
YLROHQW PRWLRQV� 7KH HWHUQDO PRWLRQV RI FHOHVWLDO ERGLHV DUH D FODVV RI WKHLU RZQ
DQG DUH VXSSRVHG WR SURFHHG DORQJ FLUFOHV�

([WHQVLYH H[SORUDWLRQ RI WKLV H[SODQDWRU\ PRGHOþIRFXVHG RQ SODQHWDU\ PR�
WLRQ RQ WKH RQH KDQG DQG PHFKDQLFDO PRWLRQ RQ WKH RWKHUþKLJKOLJKWHG LWV SURE�
OHPDWLF DVSHFWV DQG OHG WR LWV WUDQVIRUPDWLRQ� 7KH HVWDEOLVKPHQW RI D QHZPRGHO RI
SODQHWDU\ PRWLRQ JLYHQ E\ WKH &RSHUQLFDQ V\VWHP FRQVWLWXWHG D PDMRU FKDOOHQJH�
EHFDXVH WKH QHDW GLVWLQFWLRQ EHWZHHQ FHOHVWLDO DQG WHUUHVWULDO SK\VLFV LQ WKH $ULV�
WRWHOLDQ PRGHO EHFDPH TXHVWLRQDEOH� 7KLV XQGHUPLQHG WKH $ULVWRWHOLDQ FRQFHSW
RI VSKHULFDOO\ VWUXFWXUHG VSDFH� IDYRULQJ D KRPRJHQHRXV DQG LVRWURSLF FRQFHSWLRQ
RI VSDFH� 7KH HVWDEOLVKPHQW RI LQVLJKWV VXFK DV WKH SDUDEROLF VKDSH RI WKH SUR�
MHFWLOH WUDMHFWRU\ VLPLODUO\ FRQVWLWXWHG D FKDOOHQJH� EHFDXVH WKH QHDW GLVWLQFWLRQ
�6FKHPPHO �����
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EHWZHHQ QDWXUDO DQG YLROHQW PRWLRQ PDGH LW GLIILFXOW WR H[SODLQ KRZ WKLV VKDSH
FRPHV DERXW� ,QVWHDG LW WXUQHG RXW WR EH PRUH SODXVLEOH WR H[SODLQ WKLV RQ WKH
EDVLV RI D XQLIRUP LQHUWLDO PRWLRQ DQG DQ DFFHOHUDWHG PRWLRQ RI IDOO FDXVHG E\ D
IRUFH�

7KH DGDSWDWLRQ RI WKH $ULVWRWHOLDQ H[SODQDWRU\ VFKHPH WR WKHVH FKDOOHQJHV
HYHQWXDOO\ OHG WR WKH HVWDEOLVKPHQW RI 1HZWRQLDQPHFKDQLFV DQG LWV H[SODQDWLRQ RI
FHOHVWLDO DQG WHUUHVWULDO PRWLRQV� 1HZWRQLDQ VSDFH LV KRPRJHQHRXV DQG LVRWURSLF�
8QLIRUP PRWLRQV �L�H�� PRWLRQV LQ D VWUDLJKW OLQH ZLWK FRQVWDQW VSHHG� DUH QRW LQ
QHHG RI D FDXVDO H[SODQDWLRQ� 2QO\ DFFHOHUDWHGPRWLRQV QHHG D FDXVDO H[SODQDWLRQ�
7KH FDXVH LV HLWKHU D IRUFH LQGHSHQGHQW RI WKH VWUXFWXUH RI VSDFH� RU WKH LQHUWLDO
IRUFH FDXVHG E\ VSDFH LQ UHDFWLRQ WR VXFK DQ LQGHSHQGHQW IRUFH�

,Q 1HZWRQLDQ SK\VLFV� VSDFH RIIHUV DQ DEVROXWH IUDPH RI UHIHUHQFH� ZKLFK
FDQQRW EH GHWHFWHG� VLQFH UHVW DQG XQLIRUP PRWLRQ ZLWK UHVSHFW WR LW DUH SK\VL�
FDOO\ HTXLYDOHQW� 7KLV QRQ�REVHUYDELOLW\ RI WKH DEVROXWH VWDQGDUG RI UHVW OHG WR
D UHIRUPXODWLRQ LQWURGXFLQJ D SULYLOHJHG FODVV RI UHIHUHQFH V\VWHPV� FDOOHG LQHU�
WLDO V\VWHPV� :KLOH LQ $ULVWRWHOLDQ DQG 1HZWRQLDQ SK\VLFV� PRWLRQ ZDV GHILQHG
ZLWK UHVSHFW WR VSDFH� LW LV QRZ WKH LQHUWLDO VWUXFWXUH RI VSDFH WKDW LV GHULYHG IURP
WKH PRWLRQ RI D SDUWLFXODU W\SH RI ERGLHV� QDPHO\ µIUHH SDUWLFOHV�¶ 7KH VSDFH RI
FODVVLFDO PHFKDQLFV LV KLJKO\ FRXQWHU�LQWXLWLYH� EHFDXVH VSDFH QR ORQJHU RIIHUV
ODQGPDUNV ZLWK UHVSHFW WR ZKLFK DOO PRWLRQ FDQ EH GHVFULEHG� DQG RQO\ DOORZV IRU
WKH LGHQWLILFDWLRQ RI DFFHOHUDWHG EXW QRW RI XQLIRUP PRWLRQV� 7KH LQWURGXFWLRQ RI
WKH LQHUWLDO V\VWHP FRQFHSW ZDV RQO\ SRVVLEOH DIWHU FODVVLFDO PHFKDQLFV KDG EHHQ
FRQVROLGDWHG WR DQ H[WHQW WKDW VXFK DEVWUDFWLRQV FRXOG EH PDGH� ZKLFK� ZKLOH EH�
LQJ FRXQWHU�LQWXLWLYH� ZHUH XQLTXHO\ VXLWHG WR WKH IRUPDO VWUXFWXUH RI WKH WKHRU\�

:KDW DUH WKH LPSOLFDWLRQV RI 1HZWRQLDQ SK\VLFV IRU WKH UHODWLRQ EHWZHHQ
VSDFH DQG WLPH" 1HZWRQLDQ SK\VLFV UHODWHV VSDFH DQG WLPH E\ GLVWLQJXLVKLQJ RQH
SDUWLFXODU NLQG RI PRWLRQ� XQLIRUP PRWLRQ LQ D VWUDLJKW OLQH� 7KH FRQWHQW RI 1HZ�
WRQ¶V ILUVW ODZ� WKH ODZ RI LQHUWLD� FDQ EH H[SUHVVHG E\ VWDWLQJ WKDW IUHH SDUWLFOHV
PRYH XQLIRUPO\ DORQJ VWUDLJKW OLQHV�� )URP WKLV SHUVSHFWLYH� D XQLILHG GHVFULS�
WLRQ RI VSDFH DQG WLPH DV VSDFH�WLPH EHFRPHV ILUVW UHDVRQDEOH� EHFDXVH XQLIRUP
PRWLRQ LQ D VWUDLJKW OLQH FDQ EH GHVFULEHG E\ VWUDLJKW OLQHV LQ IRXU�GLPHQVLRQDO
VSDFHWLPH� 1R VSDFHWLPH PHWULF DQG QRW HYHQ DQ DIILQH FRQQHFWLRQ LV UHTXLUHG IRU
WKLV� $ SURMHFWLYH VWUXFWXUH LV VXIILFLHQW���

�6HH 3ILVWHU ���� IRU D SDUWLFXODUO\ OXFLG H[SRVLWLRQ RI WKLV IRUPXODWLRQ RI 1HZWRQ¶V ILUVW ODZ� LQFOXG�
LQJ GHILQLWLRQV RI µIUHH SDUWLFOH¶ DQG µVWUDLJKW OLQH¶�
��6HH 3ILVWHU ����� ��±��� +LVWRULFDOO\� WKH LGHD RI VSDFH KDYLQJ D (XFOLGHDQ PHDVXUH DQG WLPH IORZ�
LQJ XQLIRUPO\� ZKLFK 1HZWRQ H[SOLFLWO\ DGKHUHG WR� SUHGDWHG WKH IRUPXODWLRQ RI WKH ODZ RI LQHUWLD�
1RWH� KRZHYHU� WKDW WKLV GRHV QRW LPSO\ WKH H[LVWHQFH RI D VSDFHWLPH PHWULF� ZKLFK GRHV LQGHHG QRW
H[LVW IRU 1HZWRQLDQ VSDFHWLPH� �(KOHUV ���� DQG ODWHU (DUPDQ ���� GHVLJQDWH D VSDFH�WLPH ZLWK
(XFOLGHDQ VSDFH�PHDVXUH DQG D WLPH�PHDVXUH E\ WKH WHUP µ/HLEQL]LDQ¶ VSDFH�WLPH��
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8QLIRUP PRWLRQ LQ D VWUDLJKW OLQH LV GLVWLQJXLVKHG LQ 1HZWRQLDQ SK\VLFV E\
QRW EHLQJ LQ QHHG RI D FDXVDO H[SODQDWLRQ� 2QO\ GHYLDWLRQV IURP WKH VWUDLJKW OLQHV
LQ IRXU�GLPHQVLRQDO SURMHFWLYH VSDFH DUH LQ QHHG RI D FDXVDO H[SODQDWLRQ� QDPHO\
E\ IRUFHV� 7KLV VXJJHVWV D VHSDUDWLRQ EHWZHHQ VSDFH DQG WLPH RQ RQH KDQG DQG
SK\VLFDO SURFHVVHV LQ VSDFH DQG WLPH RQ WKH RWKHU� VSDFHWLPH ZLWK LWV LQHUWLDO
VWUXFWXUH VHUYHV DV DQ XQFKDQJLQJ VWDJH IRU SK\VLFDO SURFHVVHV WKDW UHTXLUH FDXVDO
H[SODQDWLRQ� 1HZWRQLDQ SK\VLFV WKXV VHSDUDWHV LQHUWLD DQG JUDYLWDWLRQ� LQHUWLD LV
SDUW RI WKH VSDFH�WLPH VWUXFWXUH DQG JUDYLWDWLRQ LV SDUW RI WKH PDWHULDO VWUXFWXUH RI
WKH XQLYHUVH� 7KH UHVXOWLQJ SURMHFWLYH VWUXFWXUH RI 1HZWRQLDQ VSDFHWLPH LV XQLYHU�
VDO DQG WULYLDO� ,I JUDYLWDWLRQ LV LWVHOI FRQVLGHUHG SDUW RI WKH VSDFHWLPH IUDPHZRUN�
WKLV IUDPHZRUN EHFRPHV QRQ�WULYLDO� QDPHO\ ORFDOO\ YDULDEOH DQG G\QDPLF� 2E�
YLRXVO\� WR LQWHJUDWH JUDYLWDWLRQ ZLWK WKH GHVFULSWLRQ RI LQHUWLDO PRWLRQ� RQH LV LQ
QHHG RI WKH SULQFLSOH RI HTXLYDOHQFH� $ ZHDN IRUP RI WKLV SULQFLSOH LV DOUHDG\ DQ
LQJUHGLHQW RI 1HZWRQLDQ SK\VLFV� DOWKRXJK QRW D IXQGDPHQWDO RQH� :H VKDOO ODWHU
FRPH EDFN WR WKH TXHVWLRQ RI ZK\ 1HZWRQ DQG KLV FRQWHPSRUDULHV GLG QRW IRU�
PXODWH D VWURQJ SULQFLSOH RI HTXLYDOHQFH� +HUH ZH RQO\ QRWH WKDW WKH QRQ�WULYLDO
JHRGHVLFV UHVXOWLQJ IURP LW PD\ KDYH VSRNHQ IRU D IRXU�GLPHQVLRQDO IRUPXODWLRQ
RI SK\VLFV� %XW VWLOO WKHUH ZRXOG KDYH EHHQ QR IRXU�PHWULF LQ 1HZWRQLDQ VSDFH�
WLPH� +LVWRULFDOO\� WKH IRXU�PHWULF HQWHUHG PHFKDQLFV WKURXJK WKH EDFN GRRU RI
RSWLFV DQG HOHFWURG\QDPLFV� 7KLV ZLOO EH GLVFXVVHG LQ WKH IROORZLQJ VHFWLRQ�

� 7KH LPSDFW RI HOHFWURPDJQHWLVP RQ WKH FODVVLFDO FRQFHSWV RI VSDFH DQG
WLPH

6LQFH WKH QRWLRQ RI VSDFH RI FODVVLFDO PHFKDQLFV KDG EHHQ GHYHORSHG RQ WKH ED�
VLV RI PHFKDQLFDO H[SHULHQFHV RQO\� QHZ SHUVSHFWLYHV RQ VSDFH HPHUJHG ZKHQ
H[SHULHQFH IURP RWKHU EUDQFKHV RI SK\VLFV� LQ SDUWLFXODU RSWLFV� ZDV WDNHQ LQWR
DFFRXQW��� $ ZDYH WKHRU\ RI OLJKW VXJJHVWHG DQ HWKHU� ZKLFK PLJKW VHUYH DV D QHZ
VWDQGDUG RI PRWLRQ DQG HYHQ DV D VWDQGDUG RI UHVW LI LW KDV QR LQWHUQDO PRWLRQ� $V
VXFK WKH FRQFHSW RI D VWDWLRQDU\ HWKHU SUHVHQWV D PRGLILFDWLRQ RI WKH FRQFHSW RI
VSDFH RI FODVVLFDO PHFKDQLFV GHILQHG E\ WKH UHODWLYLW\ RI LQHUWLDO PRWLRQV� ,QGHHG�
KLVWRULFDOO\� WKH IXUWKHU HODERUDWLRQ RI HWKHU�EDVHG SK\VLFV OHG WR VXEVWDQWLDO PRG�
LILFDWLRQV RI WKH FRQFHSW RI VSDFH� QRW E\ LQWURGXFLQJ D VWDQGDUG RI UHVW� KRZHYHU�
EXW UDWKHU E\ UHDVVHUWLQJ WKH SULQFLSOH RI UHODWLYLW\ IRU DOO RI SK\VLFV�

,QLWLDOO\� WKH DEVHQFH RI LQWHUQDO PRWLRQ LQ WKH HWKHU ZDV VWURQJO\ VXJJHVWHG
E\ WKH SKHQRPHQRQ RI VWHOODU DEHUUDWLRQ� EHFDXVH LW ZDV SRVVLEOH WR FRQVLVWHQWO\
GHILQH UHODWLYH PRWLRQ �RI D VRXUFH DQG DQ REVHUYHU� DV WKH GLIIHUHQFH EHWZHHQ
WZR DEVROXWH PRWLRQV ZLWK UHVSHFW WR WKH HWKHU� 7KH UHVW IUDPH GHILQHG E\ WKH

��7KLV VHFWLRQ LV SDUWO\ EDVHG RQ D FORVH UHUHDGLQJ RI -DQVVHQ DQG 6WDFKHO ���� DQG SHUVRQDO GLVFXVVLRQ
ZLWK 0LFKHO -DQVVHQ�
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HWKHU SOD\HG D PRUH RYHUW UROH LQ WKH GHULYDWLRQ RI WKH UD\�RSWLFDO ODZ RI UHIUDF�
WLRQ �6QHOO¶V ODZ�� EHFDXVH� LQ JHQHUDO� WKH GHULYDWLRQ RI UD\ RSWLFV IURP ZDYH
RSWLFV KROGV RQO\ LQ WKH UHVW IUDPH RI WKH HWKHU� ,W FRXOG WKXV VHHP HYHQ SODX�
VLEOH WKDW WKH ODZV RI UHIUDFWLRQ PLJKW EH XVHG WR HVWDEOLVK DEVROXWH PRWLRQ� ,Q
SDUWLFXODU� WKH GLUHFWLRQ RI OLJKW WKDW GHWHUPLQHG WKH PDJQLWXGH RI WKH DQJOH RI
UHIUDFWLRQ ZDV H[SHFWHG WR EH WKH GLUHFWLRQ RI OLJKW ZLWK UHVSHFW WR WKH HWKHU DW
DEVROXWH UHVW� +RZHYHU� LW WXUQHG RXW WKDW WKH H[SHULPHQWDOO\ REVHUYHG UHIUDFWLRQ
FRXOG EH UHSURGXFHG E\ QDLYHO\ LQVHUWLQJ LQWR 6QHOO¶V ODZ WKH GLUHFWLRQ RI OLJKW
DFWXDOO\ REVHUYHG LQ WKH UHVW IUDPH RI WKH PHGLXP� 7KLV IDFW KDG RI FRXUVH EHHQ
HVVHQWLDO IRU WKH SKHQRPHQRORJLFDO IRUPXODWLRQ RI 6QHOO¶V ODZ� )URP WKH SHUVSHF�
WLYH RI DQ HWKHU WKHRU\� LW ZDV LQ QHHG RI DQ H[SODQDWLRQ� 6XFK DQ H[SODQDWLRQ ZDV
SURYLGHG E\ $XJXVWLQ )UHVQHO ZKR DVVXPHG WKDW WKH PHGLXP VOLJKWO\ GUDJV DORQJ
WKH HWKHU �LQ GHSHQGHQFH RQ LWV UHIUDFWLYH LQGH[�� WKHUHE\ HIIHFWLYHO\ FRPSHQVDW�
LQJ DQ\ H[SOLFLW HIIHFW RI DEVROXWH PRWLRQ UHODWLYH WR WKH HWKHU�

7KH 0LFKHOVRQ�0RUOH\ H[SHULPHQW ZDV GHVLJQHG WR SUREH WKH PRWLRQ RI WKH
(DUWK ZLWK UHJDUG WR WKH HWKHU� 7R WKLV HQG� WKH WUDYHO WLPHV RI OLJKW UD\V LQ GLIIHU�
HQW GLUHFWLRQV ZLWK UHJDUG WR WKH PRWLRQ RI WKH (DUWK ZHUH FRPSDUHG E\ WKH PHDQV
RI REVHUYLQJ SKDVH GLIIHUHQFHV RI OLJKW UHYHDOHG E\ GLVSODFHPHQWV RI LQWHUIHUHQFH
SDWWHUQV� 7KH QRQ�REVHUYDELOLW\ RI VXFK SKDVH GLIIHUHQFHV DOORZHG IRU WKH FRQFOX�
VLRQ WKDW WKH YHORFLW\ RI WKH (DUWK ZLWK UHVSHFW WR WKH HWKHU PXVW EH OHVV WKDQ RQH
IRXUWK RI WKH (DUWK¶V RUELWDO YHORFLW\� LPSO\LQJ QHDUO\ FRPSOHWH GUDJJLQJ RI WKH
HWKHU E\ WKH (DUWK� LQ FRQWUDVW WR WKH VPDOO GUDJJLQJ HIIHFW SURSRVHG E\ )UHVQHO
DQG VWURQJO\ VXSSRUWHG E\ +LSSRO\WH )L]HDX¶V H[SHULPHQW PHDVXULQJ WKH LQGH[ RI
UHIUDFWLRQ LQ PRYLQJ PHGLD�

:KHQ RSWLFV EHFDPH SDUW RI 0D[ZHOO¶V HOHFWURG\QDPLF WKHRU\� UHDOL]LQJ WKDW
OLJKW ZDV DQ HOHFWURPDJQHWLF ZDYH�SKHQRPHQRQ� WKHVH SUREOHPV ZHUH WUDQVSRVHG
LQWR D QHZ FRQWH[W� WKDW RI DQ HOHFWURG\QDPLFV RI PRYLQJ ERGLHV� (DUO\ DWWHPSWV
DW IRUPXODWLQJ VXFK D WKHRU\ E\ +HUW] DQG +HDYLVLGH DVVXPHG WKDW WKH HWKHU ZDV
IXOO\ GUDJJHG DORQJ LQVLGH PDWWHU� DQG FRXOG WKXV H[SODLQ ZK\ WKH PRWLRQ RI WKH
(DUWK GLG QRW KDYH WR EH WDNHQ LQWR DFFRXQW LQ WKH H[SODQDWLRQ RI DQ\ WHUUHVWULDO
HOHFWULF RU PDJQHWLF SKHQRPHQD� 7KH\ ZHUH XQDEOH� KRZHYHU� WR H[SODLQ )L]HDX¶V
H[SHULPHQW RU� IRU WKDW PDWWHU� GHOLYHU D VDWLVIDFWRU\ WKHRU\ RI RSWLFV DV D EUDQFK
RI HOHFWURG\QDPLFV� :KHUHDV D VOLJKWO\ GUDJJHG�DORQJ HWKHU VHHPHG WR EH WKH
PRVW VLPSOH H[SODQDWLRQ IRU WKH XQREVHUYDELOLW\ RI WKH PRWLRQ RI WKH (DUWK ZLWK
UHJDUG WR WKH HWKHU LQ RSWLFV ± ZLWK WKH H[FHSWLRQ RI WKH 0LFKHOVRQ�0RUOH\ H[�
SHULPHQW ±� D WRWDOO\ GUDJJHG�DORQJ HWKHU VHHPHG WKH VLPSOH�PRVW DVVXPSWLRQ WR
H[SODLQ WKH XQREVHUYDELOLW\ RI WKH PRWLRQ RI WKH (DUWK LQ WKH UHDOP RI HOHFWULF
DQG PDJQHWLF SKHQRPHQD� 7KH UHDVRQ EHKLQG WKHVH GLIIHUHQW SHUVSHFWLYHV LV WKH
IDFW WKDW WKH µRSWLFV RI PRYLQJ PHGLD¶ ZDV D ILHOG LQ ZKLFK ULFK H[SHULHQFHV ZHUH
DYDLODEOH� OHDGLQJ WR VXFK VRSKLVWLFDWHG DVVXPSWLRQV DV WKH )UHVQHO�FRHIILFLHQW
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DQG SDUWLDO GUDJJLQJ� ZKHUHDV WKH HOHFWURG\QDPLFV RI PRYLQJ ERGLHV ZDV PHUHO\
D IRUPDO H[WHQVLRQ RI HOHFWURG\QDPLFV DW UHVW� ZKLFK ZDV PRVW HDVLO\ DFKLHYHG
E\ VLPSO\ DVVXPLQJ WKDW WKH HTXDWLRQV RI DQ HOHFWURG\QDPLFV LQ PRWLRQ ZHUH WKH
VDPH DV WKRVH DW UHVW� UHDOL]HG E\ WKH DVVXPSWLRQ RI D WRWDOO\ GUDJJHG�DORQJ HWKHU�
7KURXJK WKH0LFKHOVRQ�0RUOH\ H[SHULPHQW� KRZHYHU� WKLV PHUHO\ IRUPDO K\SRWK�
HVLV JDLQHG SK\VLFDO SODXVLELOLW\� FODVKLQJ DV LW GRHV ZLWK WKH RSWLFDO HYLGHQFH LQ
IDYRU RI DQ HVVHQWLDOO\ VWDWLRQDU\ HWKHU�

:LWK D IXUWKHU HODERUDWLRQ RI HOHFWURPDJQHWLF WKHRU\ LW EHFDPH SRVVLEOH WR
H[SODLQ HIIHFWV WKDW KDG IRUPHUO\ EHHQ H[SODLQHGPHFKDQLFDOO\� VXFK DV HWKHU GUDJ�
JLQJ� E\ HOHFWURPDJQHWLF LQWHUDFWLRQV� 7KH VLPSOHVW SRVVLEOH DVVXPSWLRQ LQ WKH
VHQVH RI DYRLGLQJ WKH LQWURGXFWLRQ RI FRQYROXWHG K\SRWKHVLV DERXW WKH HWKHU¶V PR�
WLRQV ZDV WR SRVWXODWH WKDW LW ZDV DW UHVW� DQ DVVXPSWLRQ NH\ WR /RUHQW]¶V HODERUD�
WLRQ RI 0D[ZHOO¶V WKHRU\ LQ WKH ����V� 2Q WKLV EDVLV LW EHFDPH WKH PDLQ FKDOOHQJH
WR H[SODLQ DOO HIIHFWV WKDW KDG HDUOLHU EHHQ H[SODLQHG E\ VRPH IRUP RI HWKHU GUDJ�
JLQJ�

/RUHQW] FRXOG DFFRXQW IRU WKH )UHVQHO FRHIILFLHQW E\ LQWURGXFLQJ DQ DWRPLVWLF
PRGHO RI PDWWHU DOORZLQJ KLP WR DFFRXQW IRU UHIUDFWLRQ DQG RWKHU RSWLFDO SKHQRP�
HQD RQ WKH EDVLV RI DQ LQWHUDFWLRQ EHWZHHQ LQFRPLQJ UDGLDWLRQ� WKH PRWLRQ RI WKH
FKDUJHG DWRPLVWLF FRQVWLWXHQWV RI PDWWHU� DQG WKH VHFRQGDU\ UDGLDWLRQ SURGXFHG E\
LW��� 7KLV VHFRQGDU\ UDGLDWLRQ LQWHUIHUHG ZLWK WKH SULPDU\ UDGLDWLRQ WR SURGXFH WKH
PDFURVFRSLF UHIUDFWHG UD\� ,Q VXPPDU\� WKH SDUWLDO GUDJJLQJ RI WKH HWKHU FRXOG
EH UHSODFHG E\ ORFDO LQWHUDFWLRQV RI WKH UDGLDWLRQ FDUULHG E\ WKH LPPRELOH HWKHU
ZLWK WKH PLFURVFRSLF FRQVWLWXHQWV RI ERGLHV RWKHUZLVH IUHHO\ PRYLQJ WKURXJK WKH
HWKHU� 7KH FDOFXODWLRQV OHDGLQJ XS WR WKLV UHVXOW ZHUH UDWKHU LQYROYHG� EHFDXVH
WKH 0D[ZHOO HTXDWLRQV ZHUH DVVXPHG WR KROG RQO\ LQ WKH UHVW IUDPH RI WKH HWKHU�
7KLV DPRXQWV LQGHHG WR D UHPDUNDEOH SDUDGR[ RI /RUHQW]¶V ZRUOG YLHZ� :KLOH
0D[ZHOO¶V HTXDWLRQV KDG RULJLQDOO\ EHHQ HVWDEOLVKHG E\ WHUUHVWULDO H[SHULPHQWV
RQ DQ (DUWK WKDW UDSLGO\ WUDYHUVHV WKH HWKHU� WKH DVVXPSWLRQ RI D VWDWLRQDU\ HWKHU
REOLJHG KLP WR DVVXPH WKDW WKHLU YDOLGLW\ LQ D WHUUHVWULDO IUDPH ZDV DFWXDOO\ OLWWOH
PRUH WKDQ D PHUH FRLQFLGHQFH�

+RZHYHU� /RUHQW] FRXOG VLPSOLI\ WKH FDOFXODWLRQV ZKHQ KH REVHUYHG V\P�
PHWULHV EHWZHHQ WKH HTXDWLRQV IRU GLHOHFWULF PDWWHU DW UHVW LQ WKH HWKHU DQG IRU
GLHOHFWULF PDWWHU LQ PRWLRQ��� ,QGHHG� WKH WZR VHWV RI HTXDWLRQV FRLQFLGHG WR RU�
GHU v/c LI LQ WKH HTXDWLRQV IRU PRYLQJ PDWWHU RQH LQWURGXFHG ERWK D QHZ VHW RI
HOHFWURPDJQHWLF ILHOG YDULDEOHV �PL[LQJ HOHFWULF DQG PDJQHWLF ILHOG YDULDEOHV� DQG
D QHZ WLPH YDULDEOH� 7KHVH QHZ YDULDEOHV FDUULHG QR H[SODQDWRU\ ZHLJKW EXW MXVW
VHUYHG WR VLPSOLI\ RWKHUZLVH FRPSOLFDWHG H[SUHVVLRQV� ,Q H[SHULPHQWV GHDOLQJ
ZLWK LQWHQVLWLHV RI HOHFWURPDJQHWLF UDGLDWLRQ� KRZHYHU� RQH FRXOG WUHDW WKHVH QHZ

��/RUHQW] �����
��/RUHQW] �����
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YDULDEOHV DV LI WKH\ GHVFULEHG WKH VDPH SK\VLFDO TXDQWLWLHV DV WKH ROG RQHV� ,QGHHG�
WKHUH KDG EHHQ GHULYDWLRQV RI WKH )UHVQHO FRHIILFLHQW LQ D SXUHO\ ZDYH RSWLFDO FRQ�
WH[W� ZKLFK KDG UHOLHG VROHO\ RQ WKH LQWURGXFWLRQ RI D QHZ WLPH YDULDEOH HTXLYDOHQW
WR WKH /RUHQW]LDQ DX[LOLDU\ WLPH� ,Q WKHVH HDUOLHU GHULYDWLRQV� KRZHYHU� WKH LQWUR�
GXFWLRQ RI D QHZ WLPH YDULDEOH KDG WR EH LQFOXGHG DV DQ H[SOLFLW DVVXPSWLRQ UDWKHU
WKDQ EHLQJ GHULYHG IURP WKH LQYDULDQFH SURSHUWLHV RI G\QDPLFDO HTXDWLRQV� :KLOH
WKH LQWURGXFWLRQ RI D QHZ WLPH YDULDEOH PLJKW DSSHDU WR EH PRUH LPPHGLDWH DORQJ
SXUHO\ RSWLFDO DUJXPHQWV� LWV DSSHDUDQFH LQ DQ HOHFWURG\QDPLF FRQWH[W ZDV PRUH
VHDPOHVV DV LW GLG QRW UHTXLUH DQ H[SOLFLW LQWHUSUHWDWLRQ RI WKH QHZ YDULDEOH�

7DNLQJ DFFRXQW RI WKH QXOO UHVXOWV RI WKH 0LFKHOVRQ�0RUOH\ H[SHULPHQW
WXUQHG RXW WR SUHVHQW D FKDOOHQJH IRU /RUHQW]¶V DSSURDFK� EHFDXVH LW UHSUHVHQWV
DQ H[SHULPHQW WKDW� LQ SULQFLSOH� FRXOG KDYH GHWHFWHG WKH PRWLRQ ZLWK UHVSHFW WR
WKH VWDWLRQDU\ HWKHU WR VHFRQG RUGHU LQ v/c� :KLOH /RUHQW]¶V WKHRU\ VXJJHVWHG
DQ HIIHFWLYH HTXLYDOHQFH RI VWDWLRQDU\ DQG IXOO\ GUDJJHG HWKHU WR ILUVW RUGHU� LW
DOVR DVFULEHG UHDO SK\VLFDO H[LVWHQFH WR WKH VWDWLRQDU\ HWKHU� ZKRVH VWDWH RI UHVW
VKRXOG EH UHYHDOHG LQ VHFRQG RUGHU H[SHULPHQWV� :KHUHDV IRU ILUVW RUGHU HIIHFWV
WKH H[SODQDWLRQ FRXOG UHO\ RQ HOHFWURG\QDPLF PHFKDQLVPV� QRZ DQ DGGLWLRQDO
K\SRWKHVLV KDG WR EH LQWURGXFHG� ZKRVH PHDQLQJ LQ WHUPV RI HOHFWURPDJQHWLF
LQWHUDFWLRQV ZDV OHVV HYLGHQW� QDPHO\ WKH K\SRWKHVLV WKDW ERGLHV DUH FRQWUDFWHG
LQ WKH GLUHFWLRQ RI WKHLU PRWLRQ WKURXJK WKH HWKHU���

7KH ODVW WZR SDUDJUDSKV PD\ DSSHDU XQQHFHVVDULO\ WHFKQLFDO LQ WKH FRQWH[W
RI DQ DFFRXQW RI WKH HPHUJHQFH RI WKH UHODWLYLVWLF FRQFHSWV RI VSDFH DQG WLPH�
EXW WKH\ UHYHDO DQ HVVHQWLDO PHFKDQLVP DW ZRUN LQ WKLV SURFHVV� :LWK KLV DX[LO�
LDU\ WLPH DQG KLV FRQWUDFWLRQ K\SRWKHVLV� /RUHQW] KDG HIIHFWLYHO\ FRQVWUXFWHG D
IRUPDO IUDPHZRUN IRU QHZ WLPH DQG VSDFH YDULDEOHV� +RZHYHU� /RUHQW]¶V WHFK�
QLTXHV ZHUH QHLWKHU GHULYHG QRU SUHVHQWHG LQ WKLV PDQQHU� UDWKHU DSSHDULQJ DV
QDWXUDO RXWJURZWKV RI� RU DW OHDVW SODXVLEOH DVVXPSWLRQV ZLWKLQ� D FRPSOH[ DQG
SKHQRPHQRORJLFDOO\ ULFK G\QDPLFDO WKHRU\� ZKLFK LQ WXUQ VWDELOL]HG DQG DW WKH
VDPH WLPH FRQVWUDLQHG WKHVH LQQRYDWLRQV� *LYHQ WKH IRUHLJQ FKDUDFWHU RI WKHVH
QHZ VSDFHWLPH YDULDEOHV� VXFK D VWDELOL]DWLRQ ZDV LQGHHG DQ LPSRUWDQW FRQGLWLRQ
IRU LQWHJUDWLQJ WKHP LQWR WKH ODUJHU ERG\ RI SK\VLFDO NQRZOHGJH WKDW FRXOG QRW EH
DFKLHYHG ZLWK HTXDO HDVH E\ PHUHO\ SRVWXODWLQJ WKHP� 6LPLODUO\� WKH FRQVWUDLQWV
LPSRVHG E\ WKH XQGHUO\LQJ G\QDPLFDO WKHRU\ SURYLGHG WKH QHZ YDULDEOHV ZLWK D
SHUVXDVLYH XQLTXHQHVV QRW DFKLHYDEOH E\ PHUH VSHFXODWLRQ�

7KLV VHFXUHG WKH FRQVWUXFWLELOLW\ RI WKH QHZ VSDFH DQG WLPH YDULDEOHV� 7KH
SULFH IRU WKLV DFKLHYHPHQW ZDV� KRZHYHU� WKDW DOVR WKH SK\VLFDO LQWHUSUHWDWLRQ RI
WKH QHZ YDULDEOHV ZDV KLJKO\ FRQVWUDLQHG E\ WKH IUDPHZRUN LQ ZKLFK WKH\ ZHUH
HPEHGGHG� FRQFHDOLQJ WKH SRVVLELOLW\ RI LPSOHPHQWLQJ WKHP DV QHZ FRQFHSWV RI

��/RUHQW] �����
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VSDFH DQG WLPH ZLWK WKHLU RZQ RSHUDWLRQDO PHDQLQJ DQG D XQLYHUVDO GRPDLQ RI
UHIHUHQFH�

5HWXUQLQJ WR WKH TXHVWLRQV UDLVHG LQ WKH LQWURGXFWLRQ� LW PD\ EH DVNHG ZKDW
TXDOLILHG WKH QHZ VSDFH DQG WLPH YDULDEOHV WR VHUYH DV GHILQLQJ D QHZ VSDFH�
WLPH IUDPHZRUN� /RUHQW] KDG HVWDEOLVKHG WKH ILUVW RI RXU WKUHH FULWHULD� YL]� FRQ�
VWUXFWLELOLW\� +H KDG SXVKHG WKH PHDQV RI FODVVLFDO HOHFWURG\QDPLFV WR WKH SRLQW
RI DOORZLQJ IRU D FRQVLVWHQW DQG FRPSOHWH GHVFULSWLRQ RI VSDFH DQG WLPH VWUXF�
WXUHV GLVWLQFW IURP WKH SUH�H[LVWLQJ RQHV� %XW WKHVH QHZ WKHRUHWLFDO FRQVWUXFWV
ZHUH VWLOO GHYRLG RI DQ\ VSDWLR�WHPSRUDO PHDQLQJ� EHFDXVH WKHLU UHODWLRQ WR SULRU
NQRZOHGJH RI VSDFH DQG WLPH ZDV RQO\ HVWDEOLVKHG LQGLUHFWO\ WKURXJK WKH FRP�
SOH[ IUDPHZRUN RI HOHFWURG\QDPLFV� 7KH HVWDEOLVKPHQW RI D PRUH GLUHFW UHODWLRQ
UHTXLUHG D UHWKLQNLQJ RI VSDFH DQG WLPH PHDVXUHPHQW WKDW OD\ RXWVLGH WKH VFRSH
RI /RUHQW]LDQ HOHFWURG\QDPLFV�

)URP D EURDGHU SHUVSHFWLYH RQ WKH FRQFHSWXDO IRXQGDWLRQV RI SK\VLFV VXFK D
UHWKLQNLQJ ZDV QDWXUDO DQG� PRUH LPSRUWDQWO\� SRVVLEOH� EHFDXVH WKH FRQVWUXFWLELO�
LW\ RI QHZ VSDFH DQG WLPH YDULDEOHV KDG DOUHDG\ EHHQ HVWDEOLVKHG� 7KH XOWLPDWH
VXFFHVV RI VXFK UHWKLQNLQJ GHSHQGHG� KRZHYHU� RQ IXUWKHU FRQGLWLRQV� ,W KDG WR
EH FKHFNHG ZKHWKHU VXFK QHZO\ FRQVWUXFWHG VSDFH DQG WLPH FRQFHSWV FRXOG EH
UHODWHG WR SULRU NQRZOHGJH RI VSDFH DQG WLPH DQG ZKHWKHU WKH\ IXOILOOHG WKH FULWH�
ULRQ RI XQLYHUVDOLW\� )URP VXFK D EURDGHU SHUVSHFWLYH� ERWK 3RLQFDUp DQG (LQVWHLQ
LGHQWLILHG /RUHQW]¶V DX[LOLDU\ WLPH YDULDEOH DV JLYLQJ WKH WLPH LQ D PRYLQJ V\VWHP
DV DFWXDOO\ PHDVXUHG� (LQVWHLQ IXUWKHUPRUH VXFFLQFWO\ FDSWXUHG WKH FRUH RI WKH
SULRU NQRZOHGJH RI VSDFH DQG WLPH LQ WHUPV RI JHQHULF PHDVXUHPHQW SURFHGXUHV�
VKRZLQJ KRZ WKLV SURFHGXUH FRXOG EH PDGH FRPSDWLEOH ZLWK WKH LGHQWLILFDWLRQ RI
/RUHQW]LDQ VSDFH DQG WLPH YDULDEOHV DV JLYLQJ WKH DFWXDOO\ PHDVXUHG TXDQWLWLHV�
DQG DUJXHG IRU WKH XQLYHUVDOLW\ RI WKH UHVXOWLQJ IUDPHZRUN� 2QH RI WKH NH\ DUJX�
PHQWV ZDV WKH FRPSDWLELOLW\ RI WKH QHZ WUDQVIRUPDWLRQ ODZV ZLWK DOO UHVXOWV IURP
FODVVLFDO SK\VLFV LQ WKH OLPLWLQJ FDVH RI YHORFLWLHV VPDOO FRPSDUHG WR WKH VSHHG RI
OLJKW� 7KH XQLYHUVDOLW\ RI WKH IUDPHZRUN KDV VLQFH EHHQ FRUURERUDWHG E\ DOO DYDLO�
DEOH SK\VLFDO HYLGHQFH� ZLWK RQO\ JUDYLW\ QHFHVVLWDWLQJ D IXUWKHU PRGLILFDWLRQ RI
WKLV IUDPHZRUN�

:KLOH VSHFLDO UHODWLYLW\ DV IRUPXODWHG E\ (LQVWHLQ EURXJKW DERXW QHZ
QRWLRQV RI VSDFH DQG WLPH� LW ZDV RQO\ 0LQNRZVNL¶V UHIRUPXODWLRQ LQ WHUPV
RI D IRXU�GLPHQVLRQDO IRUPDOLVP WKDW XQLILHG WKH WZR LQWR D VLQJOH VWUXFWXUH�
VSDFHWLPH� 7KLV VLQJOH VWUXFWXUH FRQVLVWV LQ D IRXU�GLPHQVLRQDO JHRPHWU\ ZLWK
D SVHXGR�(XFOLGHDQ PHWULF� ,WV PDWKHPDWLFDO IHDWXUHV LPPHGLDWHO\ UHIOHFW WKH
ODZV RI VSHFLDO�UHODWLYLVWLF SK\VLFV� WKHUHE\ UHGXFLQJ WKH HODERUDWHO\ FRQVWUXFWHG
/RUHQW] WUDQVIRUPDWLRQV WR PHUH URWDWLRQV ZLWKLQ WKLV JHRPHWU\� 2QH IDU�UHDFKLQJ
LPSOLFDWLRQ RI WKLV IUDPHZRUN LV D QHZ XQGHUVWDQGLQJ RI HQHUJ\�PRPHQWXP
FRQVHUYDWLRQ LQ WHUPV RI IRXU�GLPHQVLRQDO TXDQWLWLHV� $QRWKHU LPSOLFDWLRQ LV WKH
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HPHUJHQFH RI FRQFHSWV WKDW DUH GLVWLQFWO\ VSDWLRWHPSRUDO LQ FKDUDFWHU� VXFK DV WKH
FRQFHSW RI SURSHU WLPH� ZKLFK LQWHJUDWHV VSDWLDO DVSHFWV �SDWK GHSHQGHQF\� DQG
WHPSRUDO DVSHFWV �WUDQVLHQFH� LQWR DQ LQVHSDUDEOH ZKROH�

� 7KH UH�LQFOXVLRQ RI JUDYLWDWLRQ LQWR WKH FRQFHSWV RI VSDFH DQG WLPH�

$V ZH KDYH VHHQ� LQ 1HZWRQLDQ SK\VLFV� JUDYLWDWLRQ ZDV H[FOXGHG IURP GLVFXV�
VLRQV RI WKH VWUXFWXUH RI VSDFH DQG WLPH EHFDXVH LW ZDV FRQVLGHUHG WR EH D IRUFH
DPRQJ RWKHUV ZLWKLQ VSDFH DQG WLPH� 3ULPD IDFLH LW ZDV WR EH H[SHFWHG WKDW WKLV
ZRXOG QRW FKDQJH LQ VSHFLDO UHODWLYLW\� ,Q 1HZWRQLDQ SK\VLFV� WKH H[FOXVLRQ RI
JUDYLWDWLRQ ZDV WKH SUHPLVH IRU WKH SRVWXODWLRQ RI KRPRJHQHRXV VSDFH DQG WLPH
HQGRZHG ZLWK DQ LQHUWLDO VWUXFWXUH� DOORZLQJ LQ WXUQ WKH UH�LQWURGXFWLRQ RI JUDY�
LWDWLRQ� QRZ DV D IRUFH� 7KH XQLYHUVDOLW\ RI JUDYLWDWLRQ FRXOG EH DFFRXQWHG IRU
E\ PHDQV RI WKH DGGLWLRQDO DVVXPSWLRQ WKDW JUDYLWDWLRQDO PDVV LV SURSRUWLRQDO WR
LQHUWLDO PDVV� 7KH XQLYHUVDOLW\ RI JUDYLWDWLRQ ZDV WKXV DWWULEXWHG WR D PHUH FRLQ�
FLGHQFH� 6SHFLDO UHODWLYLW\ LQWURGXFHG� DV ZH KDYH VHHQ� D FRPSOHWHO\ QHZ FRQ�
FHSWLRQ RI VSDFHWLPH� ,W ZDV WKHUHIRUH HQWLUHO\ RSHQ ZKHWKHU WKH FRPSOH[ UHFRQ�
FLOLDWLRQ RI JUDYLWDWLRQ DQG VSDFHWLPH VWUXFWXUH FRXOG EH UHSURGXFHG XQGHU WKHVH
FRQGLWLRQV� $OWKRXJK JUDYLWDWLRQ ZDV WKH PRVW IDPLOLDU RI DOO SK\VLFDO IRUFHV� LQ
WKLV VLWXDWLRQ LW ZDV QRW GLVVLPLODU WR D QHZO\ GLVFRYHUHG SKHQRPHQRQ� .QRZO�
HGJH DERXW WKLV SKHQRPHQRQ ZDV VWRUHG LQ WKH 1HZWRQLDQ WKHRU\ RI JUDYLWDWLRQ�
7KH TXHVWLRQ ZDV WKHUHIRUH ZKLFK DVSHFWV RI WKLV WKHRU\ ZHUH WR VXUYLYH LQ WKH
QHZ IUDPHZRUN EHFDXVH WKH\ UHIOHFWHG LQGLVSHQVDEOH HPSLULFDO NQRZOHGJH� DQG
ZKLFK KDG WR EH GLVFDUGHG EHFDXVH WKH\ MXVW FRUUHVSRQGHG WR IHDWXUHV RI D FRQFHS�
WXDO V\VWHP WKDW KDG WR EH RYHUFRPH� 6LQFH WKHVH DVSHFWV ZHUH FORVHO\ HQWDQJOHG�
DQ DQVZHU WR WKLV TXHVWLRQ FRXOG RQO\ EH IRXQG E\ H[SORULQJ YDULRXV DOWHUQDWLYHV�

7KHVH DOWHUQDWLYHV KDG GLVWLQFW LPSOLFDWLRQV IRU WKH XQGHUVWDQGLQJ RI VSDFH
DQG WLPH� ,W ZDV� IRU LQVWDQFH SURSRVHG E\ 3RLQFDUp DQG 0LQNRZVNL WR UHSODFH
1HZWRQ¶V IRUFH ODZ E\ D UHWDUGHG DFWLRQ�DW�D�GLVWDQFH ODZ FRPSO\LQJ ZLWK WKH
SULQFLSOH WKDW QR SK\VLFDO LQWHUDFWLRQ SURSDJDWHV IDVWHU WKDQ OLJKW��� %XW ZKLOH
VXFK D ODZ ZRXOG QRW UHTXLUH DQ\ IXUWKHU PRGLILFDWLRQ RI WKH VSHFLDO�UHODWLYLVWLF
XQGHUVWDQGLQJ RI VSDFH DQG WLPH� LW GRHV UDLVH IXQGDPHQWDO TXHVWLRQV DERXW HQHUJ\
DQG PRPHQWXP FRQVHUYDWLRQ� 2Q WKH RWKHU KDQG� JLYHQ WKH UROH RI HOHFWURPDJ�
QHWLVP IRU VSHFLDO UHODWLYLW\ LW ZDV SODXVLEOH WR EXLOG D QHZ WKHRU\ RI JUDYLWDWLRQ
DFFRUGLQJ WR WKLV PRGHO RI ILHOG WKHRU\� 7KH ILUVW WR WU\ RXW VXFK D WKHRU\ ZDV
0D[ $EUDKDP� EXW ZLWKRXW VXFFHVV� VLQFH LW WXUQHG RXW WKDW KLV WKHRU\ QRW RQO\

��3RLQFDUp ���� DQG WKH $SSHQGL[ RI 0LQNRZVNL ����� (QJOLVK WUDQVODWLRQV DQG GLVFXVVLRQV RI ERWK
WH[WV DUH IRXQG LQ 5HQQ ����D� 9RO� ��
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WUDQVJUHVVHG WKH ERXQGV RI WKH VSHFLDO�UHODWLYLVWLF IUDPHZRUN EXW ZDV DFWXDOO\ LQ�
FRQVLVWHQW���

,Q RUGHU WR UHPDLQ ZLWKLQ WKLV IUDPHZRUN� IXUWKHU�JRLQJ PRGLILFDWLRQV RI
FODVVLFDO FRQFHSWV VXFK DV WKDW RI PDVV ZHUH UHTXLUHG� DV ZDV UHDOL]HG E\ *XQ�
QDU 1RUGVWU|P DQG (LQVWHLQ� 1RUGVWU|P DWWHPSWHG WR FRQVWUXFW D WUXO\ VSHFLDO�
UHODWLYLVWLF ILHOG WKHRU\ RI JUDYLWDWLRQ XVLQJ D VFDODU VRXUFH WHUP� EXW VRRQ HQFRXQ�
WHUHG GLIILFXOWLHV DULVLQJ IURP WKH IDFW WKDW LQ VSHFLDO UHODWLYLW\ HQHUJ\�PRPHQWXP
LV UHSUHVHQWHG E\ D VHFRQG�UDQN WHQVRU��� 7KHVH GLIILFXOWLHV IRUFHG KLP WR PRGLI\
KLV WKHRU\ LQ VXFK D ZD\ WKDW LW HIIHFWLYHO\ OHIW WKH VSHFLDO�UHODWLYLVWLF VSDFHWLPH
IUDPHZRUN� EHFDXVH FRRUGLQDWH GLIIHUHQFHV QR ORQJHU FRUUHVSRQG GLUHFWO\ WR PHD�
VXUHG GLIIHUHQFHV� WKHLU UHODWLRQ EHLQJ GHWHUPLQHG E\ D G\QDPLF IDFWRU� 7KHUHIRUH�
WKH VSDFHWLPH FRQFHSWV RI VSHFLDO UHODWLYLW\ ORVH WKHLU RSHUDWLRQDELOLW\� D IDFW WKDW
PD\ FDOO LQWR GRXEW WKH YDOLGLW\ RI WKHVH FRQFHSWV� $W WKH VDPH WLPH� WKH WKH�
RU\ VKRZHG WKH FRQVWUXFWLELOLW\ RI DQ DOWHUQDWLYH VSDFHWLPH FRQFHSW� EDVHG RQ WKH
UHLQWHUSUHWDWLRQ RI WKH RSHUDWLRQDOO\ GHILQHG GLVWDQFH PHDVXUHPHQWV DV SURYLGLQJ
WKH UHOHYDQW VSDFHWLPH IUDPHZRUN� *LYHQ WKDW WKLV GHYHORSPHQW HPHUJHG IURP D
WKHRU\ RI JUDYLW\� WKH XQLYHUVDO FKDUDFWHU RI JUDYLW\ DXWRPDWLFDOO\ FDUULHV RYHU WR
WKH QHZ VSDFHWLPH FRQFHSWV� VR WKDW DOO RXU WKUHH FULWHULD IRU WKH HVWDEOLVKPHQW RI
D QHZ VSDFHWLPH IUDPHZRUN DUH IXOILOOHG�

7KH SUREOHPDWLF FULWHULRQ LQ WKLV FDVH WXUQV RXW WR EH WKH FRQVWUXFWLELOLW\�
)LUVW� WKH UHDOL]DELOLW\ RI UHLQWHUSUHWLQJ PHDVXUHG GLIIHUHQFHV DV WKH JHRPHWULFDOO\
UHOHYDQW GLVWDQFHV KLQJHV RQ WKH DYDLODELOLW\ RI DPDWKHPDWLFDO IRUPDOLVP LQZKLFK
FRRUGLQDWH GLIIHUHQFHV DQG SK\VLFDO GLVWDQFHV DUH FRQFHSWXDOO\ GLYRUFHG DQG FDQ
EH V\VWHPDWLFDOO\ UHODWHG WR HDFK RWKHU� $QG HYHQ JLYHQ WKH UHDOL]DWLRQ WKDW VXFK D
IUDPHZRUN ZDV DYDLODEOH LQ WKH QRQ�(XFOLGHDQ JHRPHWU\ RI *DXVV DQG 5LHPDQQ�
WKLV PDWKHPDWLFDO DSSDUDWXV ZDV UDWKHU FRPSOH[ JLYHQ WKH FRPSDUDWLYHO\ VLPSOH
GHYLDWLRQV IURP SVHXGR�(XFOLGHDQ JHRPHWU\ LQ WKH 1RUGVWU|P WKHRU\� 7KLV FRP�
SOH[LW\ DQG FRQFHSWXDO RYHUKHDG PLJKW WKHUHIRUH KDYH VHHPHG WRR KLJK D SULFH WR
SD\ IRU OHDYLQJ WKH IDPLOLDU JURXQG RI VSHFLDO UHODWLYLW\���

:LWK WKH DWWHPSWV RI $EUDKDP DQG 1RUGVWU|P� WKH SRWHQWLDO RI HOHFWURPDJ�
QHWLVP DV D PRGHO IRU D UHODWLYLVWLF ILHOG WKHRU\ RI JUDYLWDWLRQ ZDV� KRZHYHU� QRW
H[KDXVWHG� LQ SDUWLFXODU DV DSSURDFKHV XVLQJ D VFDODU ILHOG ZHUH RI UHGXFHG VWUXF�
WXUDO ULFKQHVV FRPSDUHG WR WKH HOHFWURPDJQHWLF PRGHO� ,W ZDV SDUWLFXODUO\ SODX�

��$EUDKDP ����E� $EUDKDP ����D� (QJOLVK WUDQVODWLRQV RI WKHVH WH[WV DQG IXUWKHU UHIHUHQFHV DUH
IRXQG LQ 5HQQ ����D� 9RO� �� VHH� LQ SDUWLFXODU� WKH GLVFXVVLRQ LQ 5HQQ ����E� 6HH DOVR 5HQQ DQG
6FKHPPHO �����
��1RUGVWU|P ����� 1RUGVWU|P ����D� 1RUGVWU|P ����E� (QJOLVK WUDQVODWLRQV RI WKHVH WH[WV DUH IRXQG
LQ 5HQQ ����D� 9RO� �� )RU D GLVFXVVLRQ RI 1RUGVWU|P¶V WKHRULHV VHH� LQ SDUWLFXODU� 1RUWRQ ����
�UHSULQWHG DV 1RUWRQ ������
��$V ODWH DV ����� 0D[ YRQ /DXH XVHG WKH FRQFHSWXDO XQIDPLOLDULW\ RI JHQHUDO UHODWLYLW\ WR DUJXH IRU
1RUGVWU|P¶V WKHRU\ DQG LWV VSHFLDO�UHODWLYLVWLF IUDPHZRUN �/DXH ������
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VLEOH WR ORRN IRU D JHQHUDOL]DWLRQ RI WKH JUDYLWDWLRQDO ILHOG DQDORJRXV WR WKH JHQ�
HUDOL]DWLRQ RI WKH HOHFWURVWDWLF WR WKH HOHFWURG\QDPLF ILHOG E\ WKH LQWURGXFWLRQ RI
DGGLWLRQDO GHJUHHV RI IUHHGRP� YL]� WKRVH RI WKH PDJQHWLF ILHOG� ,Q WKH IUDPHZRUN
RI VSHFLDO UHODWLYLW\� WKLV ODWWHU JHQHUDOL]DWLRQ FRXOG EH VHHQ DV D FRQVHTXHQFH RI
WKH UHODWLYLW\ SULQFLSOH� ,Q IDFW� IRU (LQVWHLQ KLPVHOI� WKH H[LVWHQFH RI WZR HTXLY�
DOHQW GHVFULSWLRQV LQYROYLQJ GLIIHUHQW VSOLWV RI WKH HOHFWURPDJQHWLF ILHOG LQWR LWV
HOHFWULF DQG PDJQHWLF FRPSRQHQWV GHSHQGLQJ RQ WKH VWDWH RI PRWLRQ ZDV DQ LP�
SRUWDQW KLQW XVHG LQ WKH IRUPXODWLRQ RI VSHFLDO UHODWLYLW\�

,W ZDV WKHUHIRUH SODXVLEOH WR WXUQ WKLV DUJXPHQW DURXQG DQG SRVWXODWH WKH H[�
LVWHQFH RI D JHQHUDOL]HG JUDYLWDWLRQDO ILHOG PDQLIHVWLQJ LWVHOI LQ GLIIHUHQW IRUPV
GHSHQGLQJ RQ WKH VWDWH RI PRWLRQ� ,Q RUGHU WR ILOO WKLV VFKHPH ZLWK DFWXDO SK\VLFDO
FRQWHQW LW ZDV� KRZHYHU� UHTXLUHG WR ILQG DQ DGHTXDWH FRPSOHPHQW WR WKH IDPLO�
LDU VWDWLF JUDYLWDWLRQDO ILHOG� 6XFK D FRPSOHPHQW ZDV VXJJHVWHG E\ WKH VRPHZKDW
DUWLILFLDO GLVWLQFWLRQ EHWZHHQ XQLIRUP DQG DFFHOHUDWHG PRWLRQ LQ 1HZWRQLDQ PH�
FKDQLFV� %\ TXHVWLRQLQJ WKLV GLVWLQFWLRQ RQH FRXOG LQWURGXFH� DW WKH VDPH WLPH� WKH
LGHD RI XQLI\LQJ JUDYLWDWLRQDO DQG LQHUWLDO HIIHFWV DQG JHQHUDOL]LQJ WKH SULQFLSOH
RI UHODWLYLW\ WR LQFOXGH DFFHOHUDWHG PRWLRQV� 7KLV XQLILFDWLRQ ZDV SRVVLEOH �VWURQJ
HTXLYDOHQFH SULQFLSOH� DV WKH SK\VLFDO SDUDPHWHUV GHWHUPLQLQJ WKH VWUHQJWK RI ERWK
NLQGV RI HIIHFWV� JUDYLWDWLRQDO DQG LQHUWLDO PDVV� UHVSHFWLYHO\� ZHUH SURSRUWLRQDO
�ZHDN HTXLYDOHQFH SULQFLSOH����

7KH GLVWLQFWLRQ EHWZHHQ LQHUWLDO DQG QRQ�LQHUWLDO PRWLRQ ZDV SURPLQHQWO\
FKDOOHQJHG E\ (UQVW 0DFK ZKR VXJJHVWHG DQ LQWHUDFWLRQ EHWZHHQ PDVVHV WR DF�
FRXQW IRU WKH RFFXUUHQFH RI LQHUWLDO IRUFHV� 0DFK¶V FULWLTXH WKXV SURYLGHG WKH
PLVVLQJ LQJUHGLHQW IRU (LQVWHLQ¶V DWWHPSW WR FRQVWUXFW D G\QDPLFDO WKHRU\ RI JUDY�
LWDWLRQ EDVHG RQ WKH LGHD RI D JHQHUDOL]HG JUDYLWDWLRQDO ILHOG� $V D FRQVHTXHQFH�
LQHUWLD SOD\HG WKH UROH WKDW PDJQHWLVP SOD\HG LQ WKH HOHFWURPDJQHWLF FDVH� WKHUHE\
SURYLGLQJ DQ XQWDSSHG H[SHULHQWLDO UHVRXUFH IRU WKH IRUPXODWLRQ RI D QHZ WKHRU\
RI JUDYLWDWLRQ� %XW VLQFH LQ 1HZWRQLDQ SK\VLFV LQHUWLD ZDV D VWUXFWXUH RI VSDFH
DQG WLPH� WKLV VSHFLILF LPSOHPHQWDWLRQ RI WKH HOHFWURPDJQHWLF PRGHO LPSOLHG SRV�
VLEOH FRQVHTXHQFHV IRU VSDFHWLPH� ,Q SDUWLFXODU� LW TXLFNO\ WXUQHG RXW WKDW WKH
HTXDWLRQ RI PRWLRQ LQ WKH FRPELQHG LQHUWLR�JUDYLWDWLRQDO ILHOG KDG D JHRPHWULFDO
LQWHUSUHWDWLRQ� QDPHO\ WKDW RI GHVFULELQJ D JHRGHVLF LQ FXUYHG VSDFHWLPH�

7KLV PHDQV WKDW RQH DQG WKH VDPH PDWKHPDWLFDO VWUXFWXUH� WKH PHWULF ILHOG�
VHUYHV WR UHSUHVHQW WKH LQHUWLR�JUDYLWDWLRQDO ILHOG DQG WKH JHRPHWULFDO SURSHUWLHV RI
VSDFHWLPH� $FFRUGLQJO\� D ILHOG HTXDWLRQ IRU WKLV ILHOG� DV LW ZDV SDUW RI WKH RYHUDOO
VFKHPH DVVRFLDWHG ZLWK WKH HOHFWURPDJQHWLF PRGHO� DVVXPHG WKH PHDQLQJ RI DQ
HTXDWLRQ GHWHUPLQLQJ WKH G\QDPLFDO VSDFHWLPH JHRPHWU\� 7KH LPSOLFDWLRQV RI WKLV
G\QDPLFV VXUSDVVHG E\ IDU WKH KRUL]RQ RI H[SHFWDWLRQV EDVHG RQ WKH H[SHULHQFHV
ZLWK SULRU ILHOG WKHRU\� $V LW WXUQHG RXW� LW FRXOG QR ORQJHU EH IRUFHG LQWR DQ\ RI
��6HH� H�J�� 1RUWRQ �����
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WKH DYDLODEOH SLFWXUHV DERXW WKH UHODWLRQ EHWZHHQ VSDFH DQG WLPH RQ WKH RQH KDQG
DQG PDWWHU RQ WKH RWKHU� 5DWKHU� WKHVH QRWLRQV EHFDPH HQWDQJOHG LQ QHZ ZD\V�

7KH TXHVWLRQ DV WR ZKLFK H[SHULHQFHV OHG WR WKH HVWDEOLVKPHQW RI QHZ VSDFH
DQG WLPH FRQFHSWV LQ JHQHUDO UHODWLYLW\ FDQ WKXV EH DQVZHUHG E\ SRLQWLQJ WR WKH
SURFHVV RI LQWHJUDWLRQ RI VSHFLDO UHODWLYLW\� 1HZWRQLDQ JUDYLWDWLRQ� DQG WKH LQHUWLDO
VWUXFWXUH RI FODVVLFDO PHFKDQLFV DV ZH KDYH GHVFULEHG LW� %XW ZH KDYH DOVR UDLVHG
WKH TXHVWLRQ RI ZK\ WKHVH VSHFLILF H[SHULHQFHV KDG WKLV FRQVHTXHQFH DQG ZK\ DW
WKLV SDUWLFXODU KLVWRULFDO PRPHQW� ,W LV KHUH WKDW ZH FRPH EDFN WR RXU WKUHH FULWHULD�
FRQVWUXFWLELOLW\� RSHUDWLRQDELOLW\� DQG XQLYHUVDOLW\� ,W LV DFWXDOO\ LQ WKLV VHTXHQFH
WKDW WKHVH FULWHULD EHFDPH UHOHYDQW LQ WKH KLVWRU\ RI VSHFLDO UHODWLYLW\�

5HPDUNDEO\� WKHLU VHTXHQFH ZDV GLIIHUHQW LQ WKH KLVWRU\ RI JHQHUDO UHODWLYLW\�
8VLQJ KLV HTXLYDOHQFH SULQFLSOH WR UHIHU FRQFHSWV RI VSDFH DQG WLPH RI VSHFLDO
UHODWLYLW\ WR JUDYLWDWLRQDO HIIHFWV VLPXODWHG E\ DFFHOHUDWHG PRWLRQ� (LQVWHLQ FRXOG
LPPHGLDWHO\ WUDQVIHU WKHLU RSHUDWLRQDO FRQWHQW WR WKH WKHRU\ XQGHU FRQVWUXFWLRQ�
7KDW WKLV WUDQVIHU ZRXOG DOVR QRW VWULS WKHP RI WKHLU XQLYHUVDO QDWXUHZDV FOHDU IURP
WKH GRPDLQ WKH\ ZHUH EHLQJ WUDQVIHUUHG WR� L�H� WKH HTXDOO\ XQLYHUVDO SKHQRPHQD
RI JUDYLWDWLRQDO DQG LQHUWLDO IRUFHV� ,Q FRQWUDVW� H�J�� WR 1RUGVWU|P� (LQVWHLQ¶V
PRGHOLQJ RI JUDYLWDWLRQ ZLWK WKH KHOS RI DFFHOHUDWHG PRWLRQ GLUHFWO\ EURXJKW KLP
WR H[SORUH KLV WKHRU\ LQ WHUPV RI QHZ VSDFH DQG WLPH FRQFHSWV� 7KLV H[SODLQV WKH
LQYHUVLRQ RI WKH KLVWRULFDO VHTXHQFH LQ ZKLFK WKH FULWHULD EHFDPH UHOHYDQW� )URP
WKH RXWVHW� (LQVWHLQ VHDUFKHG IRU D QHZ VSDFHWLPH IUDPHZRUN� 7R D FHUWDLQ H[WHQW
KH FRXOG H[SORUH WKLV IUDPHZRUN ZLWK WKH JXLGDQFH RI KLV HTXLYDOHQFH SULQFLSOH E\
FRQVLGHULQJ YDULRXV FDVHV RI DFFHOHUDWHG PRWLRQ� $OO VXFK FDVHV VKRXOG TXDOLI\ DV
OHJLWLPDWH PDQLIHVWDWLRQV RI WKH JHQHUDOL]HG JUDYLWDWLRQDO ILHOG RI WKH WKHRU\ WR EH
FRQVWUXFWHG� 7KH DFFXPXODWLRQ RI LQVLJKWV IROORZLQJ WKLV KHXULVWLFV GLG� KRZHYHU�
QRW DPRXQW WR WKH FRQVWUXFWLRQ RI WKH GHVLUHG WKHRU\�

&RQVWUXFWLELOLW\ ZDV DIIRUGHG E\ WKH LQWURGXFWLRQ RI D QHZPDWKHPDWLFDO UHS�
UHVHQWDWLRQ IURP GLIIHUHQWLDO JHRPHWU\ ZKLFK DOORZHG FRQFHSWXDOL]DWLRQ RI WKH
LQWULFDWH UHODWLRQ EHWZHHQ PHDVXUHG TXDQWLWLHV DQG FRRUGLQDWH GLIIHUHQFHV� VXJ�
JHVWHG E\ WKH KHXULVWLF JHQHUDOL]DWLRQ RI WKH 0LQNRZVNL OLQH HOHPHQW� 7KH VSH�
FLILF PHDQV DYDLODEOH WR WKH KLVWRULFDO DFWRUV� H�J� PHWULF JHRPHWU\ DV RSSRVHG
WR DIILQH JHRPHWU\� VKDSHG WKH VSDFH RI FRQVWUXFWLEOH IRUPXODWLRQV� 7KH FULWHULRQ
RI FRQVWUXFWLELOLW\ FDQ� KRZHYHU� QRW EH IXOILOOHG E\ VROHO\ HVWDEOLVKLQJ D PDWK�
HPDWLFDO UHSUHVHQWDWLRQ RI WKH QHZ VSDFHWLPH FRQFHSWV� )LUVW RI DOO� DV WKH QHZ
VSDFHWLPH FRQFHSW KDG EH LQWURGXFHG DV DQ HOHPHQW RI D QHZ WKHRU\ RI JUDYLWDWLRQ�
D FRPSOHWH FRQVWUXFWLRQ UHTXLUHV WKH HVWDEOLVKPHQW RI DQ DGHTXDWH ILHOG HTXDWLRQ
UHSURGXFLQJ ZKDW LV HPSLULFDOO\ NQRZQ DERXW JUDYLW\� 6HFRQG� WKH FRQVWUXFWLRQ
PXVW QRW LQYDOLGDWH ZKDW KDV DOUHDG\ EHHQ KHXULVWLFDOO\ DFKLHYHG LQ WKH GRPDLQ RI
RSHUDWLRQDELOLW\� 7KLV H[FOXGHV� LQ SDUWLFXODU� DQ\ UHVWULFWLRQ RQ WKH DGPLVVDELO�
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LW\ RI DFFHOHUDWHG PRWLRQ DV EHLQJ LQWHUSUHWHG DV D JHQHUDOL]HG JUDYLWDWLRQDO ILHOG�
IROORZLQJ� H�J�� IURP WKH ILHOG HTXDWLRQ�

7KH QHZ VSDFHWLPH FRQFHSW EURXJKW DERXW E\ JHQHUDO UHODWLYLW\ LV FKDUDFWHU�
L]HG E\ WKH IDFW WKDW LW ORFDOO\ FRUUHVSRQGV WR WKH VSDFHWLPH RI VSHFLDO UHODWLYLW\ DQG
WKDW LWV G\QDPLFV LV WKDW RI WKH LQHUWLR�JUDYLWDWLRQDO ILHOG� 7KLV LV LQ VWDUN FRQWUDVW
WR WKHRULHV LQ ZKLFK WKHUH UHPDLQ QRQ�G\QDPLFDO DVSHFWV RI VSDFH DQG WLPH EH\RQG
WKH ORFDO FRUUHVSRQGHQFH WR VSHFLDO UHODWLYLW\� VXFK DV WKH VXUYLYDO RI UHDO LQHUWLDO
IRUFHV LQ 1RUGVWU|P¶V WKHRU\� 7KH EDFNJURXQG LQGHSHQGHQFH RI JHQHUDO UHODWLYLW\
KLQJHV RQ WKH FRPSOHWH LQFOXVLRQ RI LQHUWLDO HIIHFWV LQWR WKH G\QDPLF ILHOG GHWHU�
PLQLQJ VSDFHWLPH� $V VWURQJ DV WKLV FULWHULRQ LV� LW GRHV QRW H[FOXGH YDULDWLRQV RI
JHQHUDO UHODWLYLW\� H�J�� E\ WKH LQWURGXFWLRQ RI D FRVPRORJLFDO FRQVWDQW�

� 7KH UROH RI VSDFH DQG WLPH LQ TXDQWXP WKHRU\

,Q TXDQWXP PHFKDQLFV VSDFH DQG WLPH FRQWLQXH WR SOD\ D UROH DQG DUH SRWHQWLDOO\
DIIHFWHG E\ LWV FRQFHSWXDO IUDPHZRUN� 7KH FRQFHSW RI SRVLWLRQ LQ VSDFH LV UHODWHG
LQ RUGLQDU\ TXDQWXP PHFKDQLFV WR WKH SRVLWLRQ RSHUDWRU� $V D FRQVHTXHQFH� WKH
SRVLWLRQ DQG WKH PRPHQWXP RI D SDUWLFOH FDQ QR ORQJHU VLPXOWDQHRXVO\ EH GH�
WHUPLQHG� HYHQ LQ SULQFLSOH� ZLWK DEVROXWH SUHFLVLRQ� DV LW LV WKH FDVH LQ FODVVLFDO
SK\VLFV� 1HYHUWKHOHVV� QHLWKHU WKH FRQFHSW RI SRVLWLRQ QRU LWV RSHUDWLRQDO GHILQL�
WLRQ LQ WHUPV RI FODVVLFDO PHDVXUHPHQWV DUH DIIHFWHG E\ WKLV OLPLWDWLRQ�

,W LV WKHUHIRUH QR VXUSULVH WKDW LQ TXDQWXP ILHOG WKHRU\ VSDFH DQG WLPH FDQ
EH WUHDWHG LQ IXOO DQDORJ\ WR FODVVLFDO ILHOG WKHRU\ DV SDUDPHWHUV RI WKH ILHOG� ,Q
HVVHQFH� WKHUHIRUH� TXDQWXP ILHOG WKHRU\PDNHV XVH RI WKH VSDFHWLPH IUDPHZRUN RI
VSHFLDO UHODWLYLW\� 7KLV IUDPHZRUN LV RQO\ FKDOOHQJHG E\ TXDQWXP WKHRUHWLFDO FRQ�
VLGHUDWLRQV ZKHQ VSDFHWLPH LWVHOI LV FRQFHLYHG DV D G\QDPLFDO ILHOG� DV KDSSHQV LQ
JHQHUDO UHODWLYLW\� $QRWKHU PDMRU GLIIHUHQFH EHWZHHQ FODVVLFDO DQG TXDQWXP ILHOG
WKHRU\ LV WKDW WKH ODWWHU SURYLGHV D VXFFHVVIXO IUDPHZRUN DOVR IRU D ILHOG WKHRUHWLFDO
GHVFULSWLRQ RI PDQ\�SDUWLFOH G\QDPLFV� +HQFH� ZKLOH LQ FODVVLFDO ILHOG WKHRU\ WKH
VSDFH�WLPH FRRUGLQDWHV VHUYH D GRXEOH UROH DV G\QDPLFDO SDUWLFOH SRVLWLRQV DQG
DUJXPHQWV RI FRQWLQXRXV ILHOG IXQFWLRQV� RQO\ WKH ODWWHU UROH UHPDLQV LPSRUWDQW LQ
TXDQWXP ILHOG WKHRU\�

+LVWRULFDOO\ WKH ILHOG FRQFHSW KDV UDLVHG SUREOHPV LQ WKH IUDPHZRUN RI TXDQ�
WXP WKHRU\� 7KHVH SUREOHPV KDYH PRWLYDWHG DOWHUQDWLYH FRQFHSWXDOL]DWLRQV WKDW
PD\ EH H[DPLQHG DV WR WKHLU SRWHQWLDO LPSOLFDWLRQV RI WKH FRQFHSWV RI VSDFH DQG
WLPH� 7KH PRVW UDGLFDO RI WKHVH DWWHPSWHG WR JHW ULG RI WKH ILHOG FRQFHSW DOWRJHWKHU�
DV LQ:KHHOHUV KHXULVWLF UHVHDUFK SURJUDP ³HYHU\WKLQJ DV HOHFWURQV�´ 2Q WKH EDFN�
JURXQG RI D FRQFHSWXDOL]DWLRQ RI VSDFH DV WKH ³SRVLWLRQDO TXDOLW\ RI WKH ZRUOG RI
PDWHULDO REMHFWV�´�� WKLV SURJUDP PLJKW KDYH OHG WR D IXQGDPHQWDO UHYLVLRQ RI WKH
��$OEHUW (LQVWHLQ LQ KLV IRUHZRUG WR -DPPHU ����� [LY�
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FRQFHSWV RI VSDFH DQG WLPH E\ TXDQWXP WKHRU\� :KHHOHU¶V WKRXJKW LQYROYHG WKH
LGHQWLILFDWLRQ RI DOO HOHFWURQV DQG SRVLWURQV DV D VLQJOH SDUWLFOH ZKRVH ZRUOG OLQH
ZHQW EDFN DQG IRUWK LQ WLPH� WKXV FXWWLQJ RXU ZRUOG VKHHW PDQ\ WLPHV� )URP WKLV
SHUVSHFWLYH� WKH LQGLVWLQJXLVKDELOLW\ RI LGHQWLFDO SDUWLFOHV FDQ EH LQWHUSUHWHG DV D
QRQ�WULYLDO FRQQHFWLRQ RI GLVWDQW SRLQWV RI VSDFH�

,QGHHG� LI RQO\ WUDMHFWRULHV RI SDUWLFOHV DUH FRQVLGHUHG WR EH UHDO� RQH PD\
HYHQ VSHDN RI DQ LGHQWLILFDWLRQ RI SRLQWV LQ VSDFH� +DG VXFK D SURJUDP EHHQ
VXFFHVVIXO� LW PLJKW KDYH EURXJKW DERXW QHZ FRQFHSWV RI VSDFH DQG WLPH� :KHWKHU
WKH KLVWRULFDO ODFN RI VXFFHVV RI WKLV SURJUDP UHIOHFWV D SULQFLSDO REVWDFOH RU LV
PHUHO\ D UHVXOW RI WKH OLPLWHG PHDQV DYDLODEOH� WKLV H[DPSOH LOOXVWUDWHV WKH FUXFLDO
UROH RI WKH DFWXDO FRQVWUXFWLELOLW\ RI QHZ FRQFHSWV RI VSDFH DQG WLPH� ,Q VKRUW�
LW WXUQHG RXW WR EH KLVWRULFDOO\ LPSRVVLEOH WR UHEXLOG TXDQWXP SK\VLFV DV D PRUH
VDWLVI\LQJ WKHRU\ RI PDWWHU DQG UDGLDWLRQ E\ UHIRUPXODWLQJ LW ZLWKLQ D QHZ VSDFH�
WLPH IUDPHZRUN�

2QH PLJKW WKLQN RI UHSUHVHQWLQJ WKH KLVWRU\ RI SK\VLFV DV D VHTXHQFH RI HYHU
PRUH JHQHUDO FRQFHSWV RI VSDFH DQG WLPH� ,W PD\� KRZHYHU� WXUQ RXW WR EH PLV�
JXLGHG WR H[SHFW WKDW VSDFH DQG WLPHZLOO DOZD\VPDLQWDLQ WKHLU IXQGDPHQWDO VWDWXV
WKURXJK DOO SURIRXQG FKDQJHV� ,QVWHDG WKH\ PD\ ORVH WKLV VWDWXV WR RWKHU FRQFHSWV
ZKLFK PD\ ODFN WKH RSHUDWLRQDO IRXQGDWLRQ LQ SULRU NQRZOHGJH FKDUDFWHULVWLF QRW
RQO\ IRU VSDFH DQG WLPH EXW DOVR IRU RWKHU FDQRQLFDO IXQGDPHQWDO FRQFHSWV VXFK
DV PDWWHU� PRWLRQ� IRUFH� DQG FDXVDOLW\� 7KLV SURFHVV RI PDUJLQDOL]DWLRQ RI FDQRQ�
LFDO IXQGDPHQWDO FRQFHSWV PD\ DJDLQ EH LOOXVWUDWHG E\ PHDQV RI WKH KLVWRU\ RI
TXDQWXP SK\VLFV�

$ SXUHO\ IRUPDO PDUJLQDOL]DWLRQ RI VSDFH DOUHDG\ RFFXUV LQ DQDO\WLFDO PH�
FKDQLFV� ZKLFK RIIHUV WKH RSWLRQ RI IRFXVLQJ RQ DQ DEVWUDFW VSDFH FRQVWLWXWHG
E\ SRVVLEOH VWDWHV RI D SK\VLFDO V\VWHP �VWDWH VSDFH� SKDVH VSDFH� FRQILJXUDWLRQ
VSDFH�� 6WDWHV DUH W\SLFDOO\ FKDUDFWHUL]HG QRW MXVW E\ VSDWLDO SDUDPHWHUV EXW DOVR
E\ WKHLU WHPSRUDO GHULYDWLYHV� 7KHUHIRUH WKH SURSHUWLHV RI VWDWH VSDFH DUH GLIIHUHQW
IURP WKRVH RI µRUGLQDU\¶ SK\VLFDO VSDFH� 1HYHUWKHOHVV� LQ FODVVLFDO SK\VLFV� RUGL�
QDU\ SK\VLFDO VSDFH UHPDLQV IXQGDPHQWDO� ZKLOH VWDWH VSDFHV PD\ EH FRQVLGHUHG
DV DX[LOLDU\ FRQVWUXFWLRQV� VLQFH SK\VLFDO VWDWHV FDQ DOZD\V EH SURMHFWHG RQWR RU�
GLQDU\ SK\VLFDO VSDFH DV D GLVWULEXWLRQ RI PDWWHU DORQJ ZLWK WKH LQLWLDO FRQGLWLRQV�
ZLWKRXW ORVV RI LQIRUPDWLRQ DERXW WKH G\QDPLFV�

,Q TXDQWXP PHFKDQLFV� ZKHQ HQWDQJOHPHQW HQWHUV� WKLV SURMHFWLRQ LV QR
ORQJHU SRVVLEOH� )RU LQVWDQFH� WKH ZDYH IXQFWLRQ RI D WZR�SDUWLFOH V\VWHP
FDQQRW EH UHSUHVHQWHG DV D SUREDELOLW\ GLVWULEXWLRQ RYHU RUGLQDU\ VSDFH GXH WR
FRUUHODWLRQV EHWZHHQ SRVLWLRQ PHDVXUHPHQWV RI WKH WZR SDUWLFOHV� 7KHUHIRUH� LQ
TXDQWXP PHFKDQLFV RUGLQDU\ VSDFH ORVHV LWV RQWRORJLFDO UROH VLQFH WKH VWDWH RI
WKH ZRUOG FDQ QR ORQJHU EH UHSUHVHQWHG E\ D IXQFWLRQ RYHU XQLYHUVDO VSDFH DQG
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WLPH FRRUGLQDWHV��� (YHQ ZKHQ SK\VLFDO SURFHVVHV LQ TXDQWXP PHFKDQLFV DUH
LQWHUSUHWHG DV GHILQLWH SURFHVVHV LQ VSDFH DQG WLPH �SDWK LQWHJUDO IRUPXODWLRQ��
WKHLU LQWHUIHUHQFH GRHV QRW WDNH SODFH LQ WKLV VSDFH�WLPH� EXW RQO\ LQ FRQILJXUDWLRQ
VSDFH� ,Q WKLV VHQVH� RUGLQDU\ VSDFHWLPH LV PDUJLQDOL]HG E\ WKH +LOEHUW VSDFH
VWUXFWXUH RI TXDQWXP PHFKDQLFV�

%XW +LOEHUW VSDFH FDQQRW EH FRQFHLYHG DV D SURIRXQGO\ FKDQJHG IXQGDPHQ�
WDO FRQFHSW RI SK\VLFDO VSDFH� ,W GRHV� LQ SDUWLFXODU� QRW UHSODFH WKH FRQFHSW RI
VSDFH RI FODVVLFDO RU UHODWLYLVWLF SK\VLFV� EXW UDWKHU LQFRUSRUDWHV WKHVH FRQFHSWV LQ
D VRPHZKDW PDUJLQDOL]HG IRUP� 7KLV ZRXOG RQO\ FKDQJH LI LW ZHUH SRVVLEOH WR DS�
SO\ TXDQWXP SK\VLFDO FRQVLGHUDWLRQV WR WKH G\QDPLFV RI VSDFHWLPH LWVHOI� $V ORQJ
DV WKHUH LV QR YLDEOH TXDQWXP WKHRU\ RI JUDYLW\ DQG FRVPRORJ\� WKH FRQVWUXFWLELOLW\
RI WKH QHZ VSDFHWLPH FRQFHSWV LW PLJKW LQWURGXFH LV QRW JLYHQ�

� &RQFOXVLRQ

:H KDYH VWDUWHG RXU FKDSWHU ZLWK WZR TXHVWLRQV� )LUVW� ZKLFK H[SHULHQFHV OHG
WR WKH HVWDEOLVKPHQW RI QHZ VSDFH DQG WLPH FRQFHSWV LQ WKH KLVWRU\ RI PRGHUQ
SK\VLFV" $QG VHFRQG� ZK\ GLG WKHVH VSHFLILF H[SHULHQFHV KDYH VXFK FRQVHTXHQFHV
DQG ZK\ DW D SDUWLFXODU KLVWRULFDO PRPHQW" ,Q WKH SUHYLRXV VHFWLRQV ZH KDYH WULHG
WR DQVZHU WKH ILUVW TXHVWLRQ E\ UHYLHZLQJ WKH KLVWRULFDO GHYHORSPHQW RI VSDFH DQG
WLPH FRQFHSWV IURP WKH SHUVSHFWLYH RI WKH H[SHULHQFHV WKDW KDYH JLYHQ ULVH WR WKHP�
&OHDUO\� KRZHYHU� DQ HTXDOO\ LPSRUWDQW FRPSRQHQW RI WKH GHYHORSPHQW ZHUH WKH
FRQFHSWXDO DQG IRUPDO WRROV DOORZLQJ WKH IRUPXODWLRQ RI WKHVH FRQFHSWV� :KDW
VKDSHG WKH G\QDPLFV RI WKHLU GHYHORSPHQW" %HIRUH ZH FRPH WR SURSRVH DQVZHUV
WR WKH VHFRQG TXHVWLRQ� ZH ZRXOG WKHUHIRUH OLNH WR PDNH D IHZ UHPDUNV RQ WKH
JHQHUDO G\QDPLFV RI FRQFHSWXDO IUDPHZRUNV�

&RQFHSWV RI VSDFH FKDQJH RQO\ LQ WKH FRQWH[W RI HQWLUH WKHRULHV� 7KHVH DUH
QRW HOHPHQWV RI DQ DEVWUDFW VHW RI WKHRULHV EXW DOZD\V GHYHORS KLVWRULFDOO\ RXW RI
SUH�H[LVWLQJ NQRZOHGJH V\VWHPV� 7KHVH V\VWHPV FRPSULVH WKH DYDLODEOH PHDQV
IRU DGGUHVVLQJ WKH SHUFHLYHG SUREOHPV DQG WKHUHE\ GHILQH WKH VSDFH RI SRVVLEOH
VROXWLRQV DQG IXUWKHU GHYHORSPHQWV� 7KH SHUFHLYHG SUREOHPV SRVVLEO\ FRPSULVH
QHZ H[SHULHQFHV� ZKLFK KDYH WR EH LQWHJUDWHG ZLWK SUH�SURFHVVHG H[SHULHQFHV DO�
UHDG\ LQFRUSRUDWHG LQ WKH NQRZOHGJH V\VWHP� 7KH V\VWHP FKDUDFWHU RI NQRZOHGJH
KDV LPSOLFDWLRQV IRU WKH ORQJ�WHUP GHYHORSPHQW RI WKH PHDQV RI UHSUHVHQWDWLRQ�
7KHVH ZLOO RQO\ EH HODERUDWHG DQG WUDQVPLWWHG LI WKH\ VHUYH VRPH IXQFWLRQ ZLWKLQ
D NQRZOHGJH V\VWHP� LQ SDUWLFXODU DV PHDQV IRU VROYLQJ UHOHYDQW SUREOHPV� $V D
FRQVHTXHQFH� QHZPHDQV IRU DUWLFXODWLQJ FRQFHSWV RI VSDFH DQG WLPHZLOO W\SLFDOO\
RQO\ HPHUJH IURP WKH KLVWRULFDO GHYHORSPHQW RI VXFK ODUJHU V\VWHPV� IRU LQVWDQFH

��/RVV RI SURMHFWLELOLW\ LV DOVR JLYHQ LQ VWDWLVWLFDO PHFKDQLFV� RI FRXUVH� EXW GRHV QRW LPSO\ D FKDQJH
LQ RQWRORJ\ DQG RQO\ UHIOHFWV RXU VWDWH RI NQRZOHGJH�
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FRPSUHKHQVLYH SK\VLFDO WKHRULHV� 7KHUHIRUH� LQ DGGLWLRQ WR WKH WKUHH FULWHULD PHQ�
WLRQHG LQ WKH LQWURGXFWLRQ DV FRQGLWLRQV IRU WKH HPHUJHQFH RI QHZ FRQFHSWV RI
VSDFH DQG WLPH� L�H�� FRQVWUXFWLELOLW\� RSHUDWLRQDELOLW\� DQG XQLYHUVDOLW\� ZH DFWX�
DOO\ KDYH D IRXUWK FULWHULRQ� YLDELOLW\� UHTXLULQJ WKDW D SURSRVDO IRU QHZ VSDFH DQG
WLPH FRQFHSWV LV SDUW RI D WKHRUHWLFDO IUDPHZRUN WKDW VXFFHVVIXOO\ DGGUHVVHV WKH
UHOHYDQW SUREOHPV�

7KH FULWHULRQ RI FRQVWUXFWLELOLW\ LV WKHUHIRUH QRW GHILQHG E\ WKH TXHVWLRQ RI
ZKHWKHU WKH QHFHVVDU\ WRROV PD\ KDYH EHHQ LQ SULQFLSOH DYDLODEOH WR WKH KLVWRULFDO
DFWRUV� DV LI WKH\ ZHUH SDUW RI D XQLYHUVDO WRRO ER[� EXW LI WKH KLVWRULFDO GHYHO�
RSPHQW RI VRPH DYDLODEOH NQRZOHGJH V\VWHP FRXOG SRVVLEO\ KDYH EURXJKW WKHP
DERXW� &RQVWUXFWLELOLW\� LQ VKRUW� LV GHILQHG E\ SUHYLRXV KLVWRULFDO SURFHVVHV RI
FRQVWUXFWLRQ DQG WKXV KLJKO\ SDWK�GHSHQGHQW� 7KH KLVWRULFDO VHTXHQFH RI WKH FRQ�
VWUXFWLRQ RI NQRZOHGJH V\VWHPV LQYROYHV DQ LWHUDWLYH SURFHGXUH RI UHSUHVHQWDWLRQ
DQG UHIOHFWLRQ� 5HSUHVHQWDWLRQ LV KHUH XQGHUVWRRG LQ WKH EURDG VHQVH RI D VHW RI
H[WHUQDO� L�H�� PDWHULDO� UHSUHVHQWDWLRQV RI D NQRZOHGJH V\VWHP� VXFK DV LWV GHVFULS�
WLRQ LQ WHUPV RI ODQJXDJH� V\PEROLF IRUPDOLVPV� RU DUWLIDFWV� 5HIOHFWLRQ LV HTXDOO\
EURDGO\ XQGHUVWRRG DV WKH VHW RI WKLQNLQJ SURFHVVHV DFFRPSDQ\LQJ WKH LPSOHPHQ�
WDWLRQ DQG H[SORUDWLRQ RI VXFK D NQRZOHGJH V\VWHP ZLWK WKH KHOS RI WKHVH UHSUH�
VHQWDWLRQV WKDW PD\ OHDG WR WKH FRQVWUXFWLRQ RI QHZ NQRZOHGJH VWUXFWXUHV� ZKLFK
PD\ WKHQ EH FKDUDFWHUL]HG DV NQRZOHGJH VWUXFWXUHV RI KLJKHU�RUGHU�

$FFRUGLQJO\� PHDQV IRU VROYLQJ SUREOHPV ZLWKLQ NQRZOHGJH V\VWHPV PD\
EH GLVWLQJXLVKHG E\ WKHLU GHJUHH RI UHIOH[LYLW\� LQGLFDWLQJ WKH VSHFLILF VHTXHQFH RI
UHSUHVHQWDWLRQ DQG UHIOHFWLRQ WKDW JDYH ULVH WR WKHP� ,Q WKH FDVH RI (XFOLGHDQ JH�
RPHWU\� IRU LQVWDQFH� WKH ILJXUHV WKDW FDQ EH GUDZQZLWK FRPSDVV DQG UXOHUV PD\ EH
FRQVLGHUHG DV ILUVW�RUGHU UHSUHVHQWDWLRQV� ZKLOH LWV OLQJXLVWLF IRUPXODWLRQ ZLWKLQ
D GHGXFWLYH VWUXFWXUH FRQVWLWXWHV D VHFRQG�RUGHU UHSUHVHQWDWLRQ��� 7KH LQYHQWLRQ
RI QRQ�(XFOLGHDQ JHRPHWU\ SUHVXSSRVHG D GHJUHH RI UHIOH[LYLW\ WKDW DOORZHG WR
FRQVLGHU VXFK VHFRQG�RUGHU UHSUHVHQWDWLRQV DQG WKHLU SRVVLEOH DOWHUQDWLYHV LQ WXUQ
DV DQ REMHFW RI UHIOHFWLRQ WKDW PD\ FRQVWLWXWH WKH PHDQLQJ RI JHRPHWU\ LQGHSHQ�
GHQWO\ IURP LWV ILUVW�RUGHU UHSUHVHQWDWLRQV� ,Q VXPPDU\� PHDQV RI FRQVWUXFWLRQ
KDYH WKHLU RZQ KLVWRU\ WKDW PD\ EH PRUH RU OHVV FORVHO\ UHODWHG WR WKH KLVWRU\ RI
WKH VXEMHFW PDWWHU XQGHU FRQVLGHUDWLRQ�

7KH PDWFK EHWZHHQ PDWKHPDWLFDO IRUPDOLVPV DQG WKH SK\VLFDO ZRUOG KDV
RIWHQ EHHQ GLVFXVVHG DV D SX]]OLQJ IDFW� EHFDXVH RI WKH GLIILFXOW\ WR H[SODLQ WKH
DGHTXDF\ RI WKH PHQWDO FRQVWUXFWLRQV RI PDWKHPDWLFV IRU WKH GHVFULSWLRQ RI SK\V�
LFDO H[SHULHQFHV� +RZHYHU� ZKHQ WKRVH PHQWDO FRQVWUXFWLRQV DUH XQGHUVWRRG DV
WKH UHVXOW RI ORQJ FKDLQV RI VHTXHQFHV RI UHIOHFWLRQV DQG UHSUHVHQWDWLRQV� ZKLFK
DW HDFK VWDJH LQYROYH VSHFLILF H[SHULHQFHV� WKH PDWKHPDWLFDO IRUPDOLVPV WKHP�
VHOYHV WXUQ RXW WR EH VDWXUDWHG ZLWK H[SHULHQFH� 7KLV LV� RI FRXUVH� QRW QHFHVVDULO\
��6HH 'DPHURZ ����� ���±��� DQG 6FKHPPHO ����� ��±���
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WKH VDPH NLQG RI H[SHULHQFH WKDW LV WR EH FDSWXUHG E\ VRPH SK\VLFDO WKHRU\� ,W
WKXV PD\ VHHP WKDW� DORQJ WKLV OLQH RI WKLQNLQJ� WKH SX]]OH FDQ EH UHGXFHG WR WKH
TXHVWLRQ RI KRZ WR LQWHJUDWH GLIIHUHQW GRPDLQV RI H[SHULHQFHV� 7KLV LQWHJUDWLRQ
LV� KRZHYHU� PDGH HYHQ PRUH GLIILFXOW E\ WKH IDFW WKDW WKH H[SHULHQFHV XQGHUO\LQJ
D JLYHQ IRUPDOLVP DUH RQO\ LPSOLFLWO\ UHSUHVHQWHG E\ LW� VLQFH WKH IRUPDOLVP LV
XVXDOO\ WKH UHVXOW RI D ORQJ FKDLQ RI UHIOHFWLRQV DQG UHSUHVHQWDWLRQV�

7KH FRGLILFDWLRQ RI H[SHULHQFH LQ WHUPV RI NQRZOHGJH VWUXFWXUHV LV LQGHHG
RQH RI WKH UHDVRQV IRU WKH FKDUDFWHULVWLF UHFXUVLYH EOLQGQHVV�� RI DEVWUDFW WKLQNLQJ
ZLWK UHJDUG WR LWV RZQ H[SHULHQWLDO VRXUFHV� D UHFXUVLYH EOLQGQHVV WKDW DOVR DF�
FRXQWV IRU WKH VHHPLQJO\ D SULRUL FKDUDFWHU DVVRFLDWHG ZLWK WKH FRQFHSWV RI VSDFH
DQG WLPH� %ULQJLQJ WRJHWKHU GLIIHUHQW GRPDLQV RI H[SHULHQFH E\ PDWFKLQJ SK\V�
LFDO H[SHULHQFHV ZLWK PDWKHPDWLFDO IRUPDOLVPV� WKHUHIRUH� W\SLFDOO\ UDLVHV WKH
TXHVWLRQ ZKLFK DVSHFWV RI D IRUPDOLVP UHSUHVHQW H[SHULHQFHV DQGZKLFK KDYH WR EH
FRQVLGHUHG HLWKHU DV PHUHO\ IRUPDO DVSHFWV RU DV UHSUHVHQWLQJ H[SHULHQFHV LQ QHHG
RI UHLQWHUSUHWDWLRQ� )RU LQVWDQFH� LQ WKH FDVH RI WKH HOHFWURG\QDPLFV RI PRYLQJ
ERGLHV� WKH FKDOOHQJH ZDV WR LQWHJUDWH WKH H[SHULHQFHV RI HOHFWURPDJQHWLVP FRG�
LILHG LQ 0D[ZHOO¶V HTXDWLRQV ZLWK WKH H[SHULHQFHV RI PHFKDQLFV FRGLILHG LQ WKH
*DOLOHDQ WUDQVIRUPDWLRQV� 7KH QHFHVVDU\ DGDSWDWLRQ RI WKH ODWWHU IRUPDOLVP UDLVHG
WKH TXHVWLRQ RI ZKDW DVSHFWV RI LW ZHUH UHODWHG WR DQ RSHUDWLRQDO XQGHUVWDQGLQJ
RI VSDFH DQG WLPH PHDVXUHV DQG ZKDW DVSHFWV UHSUHVHQWHG H[SHULHQFHV LQ QHHG RI
UHLQWHUSUHWDWLRQ� VXFK DV WKDW RI VLPXOWDQHLW\�

7R VXP XS� LW LV QRW WKH FDVH WKDW WKH IDFWRU WKDW V\VWHPDWLFDOO\ YDULHV LQ WKH
KLVWRULFDO GHYHORSPHQW RI SK\VLFDO WKHRULHV LV SULPDULO\ WKH HYHU ODUJHU H[WHQW RI
H[SHULHQFH GHVFULEHG E\ WKHP� ZKLOH WKH DYDLODELOLW\ RI DGHTXDWH PDWKHPDWLFDO
IRUPDOLVPV HQWHUV DV D FRQWLQJHQW IDFWRU RU RQH WKDW LV JRYHUQHG E\ DQ HQWLUHO\
GLIIHUHQW ORJLF� 5DWKHU� WKH GHYHORSPHQW RI IRUPDOLVPV LWVHOI LQYROYHV WKH SUR�
FHVVLQJ RI H[SHULHQFHV DQG LV RIWHQ FORVHO\ UHODWHG WR WKH GHYHORSPHQW RI SK\VLFDO
WKHRULHV LQ WKH VHQVH RI RXU IRXUWK FULWHULRQ RI YLDELOLW\� 7KHUHIRUH� IURP D ODUJHU
SHUVSHFWLYH� WKHUH LV D FR�HYROXWLRQ RI SK\VLFDO WKHRULHV DQG WKH IRUPDOLVPV WKH\
HPSOR\ WR FRYHU WKH H[SHULHQFHV WKH\ VWULYH WR H[SODLQ� ZKLOH WKH\ PD\ EHORQJ WR
VHSDUDWH LQWHOOHFWXDO RU GLVFLSOLQDU\ WUDGLWLRQV� WKH\ DUH W\SLFDOO\ VWLOO SDUW RI WKH
VKDUHG NQRZOHGJH DYDLODEOH WR VRFLHW\ DW ODUJH�

7KLV FR�HYROXWLRQ DOVR DFFRXQWV IRU WKH JOREDO GRPLQDQFH� GHVSLWH WKH SHU�
VLVWHQW HPHUJHQFH RI ORFDOO\ YLDEOH DOWHUQDWLYH VROXWLRQV� RI D VLQJOH VWUHDP RI
GHYHORSPHQW LQ WKH VHQVH RI ³WKH ZLQQHU WDNHV DOO�´ $V LQ HYROXWLRQDU\ WKHRU\�
RSWLPL]DWLRQ LV D ORFDO SKHQRPHQRQ DOZD\V ZRUNLQJ ZLWK WKH DYDLODEOH PHDQV�
UDWKHU WKDQ ZLWKLQ DQ DEVWUDFW VHW RI WKHRULHV� ,Q WKLV SURFHVV RI RSWLPL]DWLRQ� DQ\
HVWDEOLVKHG VROXWLRQ �H�J� 1HZWRQLDQ FODVVLFDO PHFKDQLFV� ± ³HVWDEOLVKHG´ ERWK
LQ DQ LQWHOOHFWXDO DQG LQVWLWXWLRQDO VHQVH ± LV W\SLFDOO\ VWDELOL]HG DQG H[WHQGHG
��5HQQ DQG +\PDQ ����� ����
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E\ DVVLPLODWLQJ D PD[LPDO UDQJH RI H[SHULHQFHV� WKHUHE\ JDLQLQJ DQ DGYDQWDJH
ZLWK UHVSHFW WR FRQFHLYDEOH DOWHUQDWLYHV �H�J� /HLEQL]LDQ PHFKDQLFV� WKDW DUH QRW
JUDQWHG D VLPLODU FKDQFH RI EHLQJ LPSOHPHQWHG�

,W LV WKLV ORFDO G\QDPLFV WKDW DFFRXQWV IRU DQ RYHUDOO GHYHORSPHQW WKDW� DW
WKH OHYHO RI D KLVWRU\ RI LGHDV GHFRXSOHG IURP WKHLU HPERGLPHQW LQ WKH PDWHULDO
PHDQV DQG FRQFUHWH H[SHULHQFHV� PD\ VHHP WR GLVSOD\ D UDWKHU DVWRQLVKLQJ PRYH�
PHQW EDFN DQG IRUWK DPRQJ IXQGDPHQWDO QRWLRQV RI VSDFH� ,Q SDUWLFXODU� WKHUH LV�
DV ZH KDYH VHHQ� WKH GLVVRFLDWLRQ RI VSDFH IURP JUDYLW\ LQ 1HZWRQLDQ SK\VLFV� E\
ZKLFK 1HZWRQLDQ VSDFH EHFRPHV KRPRJHQRXV DQG LVRWURSLF� ZKHUHDV LQ JHQHUDO
UHODWLYLW\ JUDYLWDWLRQ EHFRPHV D IHDWXUH RI VSDFHWLPH� *HQHUDO UHODWLYLW\ WKXV UH�
WXUQV WR WKH QRWLRQ WKDW VSDFH �RU VSDFHWLPH� JXLGHV PRWLRQV XQGHU WKH LQIOXHQFH
RI JUDYLWDWLRQ� D QRWLRQ FORVHU WR $ULVWRWHOLDQ SK\VLFV WKDQ WR 1HZWRQLDQ� 2QH
PD\ WKHUHIRUH DVN LI WKHUH FRXOG QRW KDYH EHHQ D PRUH GLUHFW SDWKZD\ FRQQHFW�
LQJ WKH $ULVWRWHOLDQ QRWLRQ RI DQLVRWURSLF VSDFH WR WKDW RI (LQVWHLQ� +HUH ZH KDYH
DUJXHG WKDW WKH DSSDUHQW VZD\LQJ PRWLRQ RI WKLV ORQJ�WHUP GHYHORSPHQW FDQQRW
EH XQGHUVWRRG DW WKH OHYHO RI LGHDV RI VSDFH DORQH� $V ZH KDYH DOVR DUJXHG� VXFK
LGHDV RQO\ LQKHULW WKHLU YLDELOLW\ IURP WKH EURDGHU WKHRULHV WKH\ DUH SDUW RI� $V D
PDWWHU RI IDFW� LQ PRGHUQ VFLHQFH LW LV WKH LQWHJUDWLRQ RI DQ LQFUHDVLQJ FRUSXV RI
H[SHULHQFH E\ PHDQV RI IRUPDOLVPV WKDW GHILQHV SURJUHVV� 7KHUHIRUH� RQ D JOREDO
OHYHO� WKH KLVWRULFDO GHYHORSPHQW LV DFWXDOO\ PXFK PRUH FRQVWUDLQHG WKDQ D KLVWRU\
RI DEVWUDFW LGHDV FDQ DFFRXQW IRU�

7KLV ZH FDQ VHH PRUH FOHDUO\� ZKHQ ZH WDNH LQWR DFFRXQW WKDW WKHUH LV DQ�
RWKHU IXQGDPHQWDO UHDVRQ IRU WKH VWUHDPOLQLQJ RI JOREDO GHYHORSPHQWV� LQ DGGLWLRQ
WR WKH ZLQQHU�WDNHV�DOO ORJLF GHVFULEHG DERYH H[SODLQLQJ WKH H[WUXVLRQ RI DOWHUQD�
WLYHV� $OWHUQDWLYHV WKHPVHOYHV W\SLFDOO\ RQO\ HPHUJH LQ WKH SURFHVV RI H[SORULQJ
WKH DYDLODEOH PHDQV �H�J� DV VSHFLDO UHODWLYLW\ GHYHORSHG RXW RI /RUHQW]LDQ HOHF�
WURG\QDPLFV� DQG DUH WKH PRUH YLDEOH� WKH ULFKHU WKHLU H[SHULHQWLDO EDVLV� ZKLFK LQ
WXUQ LV ODUJHO\ SURYLGHG E\ WKH HVWDEOLVKHG VROXWLRQ� 7KH HODERUDWLRQ RI DOWHUQD�
WLYHV WR VXFK D JLYHQ VROXWLRQ �ZLWK WKH KHOS RI WKH PHDQV LW SURYLGHV� PD\ HLWKHU
UHVXOW LQ LWV DEDQGRQPHQW �H�J� ZKHQ VSHFLDO UHODWLYLW\ HPHUJHG IURP VHDUFKLQJ
DOWHUQDWLYHV WR /RUHQW]LDQ HWKHU WKHRU\� RU LQ LWV UHFRQFHSWXDOL]DWLRQ LQ QHZ DQG
GLIIHUHQW WHUPV� IRU LQVWDQFH ZLWK WKH KHOS RI D QHZ IRUPDOLVP �H�J� 0LQNRZVNL¶V
IRUPDOLVP EHLQJ WKH UHVXOW RI D UHFRQFHSWXDOL]DWLRQ RI VSHFLDO UHODWLYLW\�� 6XFK
UHIRUPXODWLRQV KDYH D GRXEOH IXQFWLRQ� WKH\ VHUYH WR DVVLPLODWH DOUHDG\ H[LVWLQJ
EXW QRW \HW LQWHJUDWHG H[SHULHQFHV WR D WKHRU\� WKXV URRWLQJ LW HYHQ PRUH GHHSO\ LQ
H[SHULHQFH �H�J� DVVLPLODWLQJ RSWLFV WR HOHFWURG\QDPLFV E\ UHIRUPXODWLQJ WKH ODZV
RI HOHFWURPDJQHWLVP LQ WHUPV RI 0D[ZHOO¶V HTXDWLRQV�� DQG WKH\ PD\ EHFRPH WKH
VWDUWLQJ SRLQW IRU WKH LQWHJUDWLRQ RI QRYHO H[SHULHQFHV DQG� SRVVLEO\� WKH HYHQWXDO
RYHUFRPLQJ RI WKH HVWDEOLVKHG WKHRU\ �H�J� ZKHQ VSHFLDO UHODWLYLW\ LV UHIRUPXODWHG
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LQ WHUPV RI 0LQNRZVNL¶V IRUPDOLVP HQDEOLQJ WKH GHYHORSPHQW RI JHQHUDO UHODWLY�
LW\��

)URP WKLV SHUVSHFWLYH� OHW XV WKHUHIRUH RQFH PRUH UHYLHZ RXU DFFRXQW RI WKH
KLVWRULFDO HYROXWLRQ RI WKH FRQFHSWV RI VSDFH DQG WLPH LQ SK\VLFV ZLWK SDUWLFXODU
DWWHQWLRQ WR WKH YLDELOLW\ RI DOWHUQDWLYH WUDMHFWRULHV� )RU D ORQJ WLPH� JUDYLWDWLRQ
ZDV D QDWXUDO FRPSRQHQW RI FRQFHSWLRQV RI VSDFH� :KDW ZDV ODWHU LGHQWLILHG DV
WKH LQIOXHQFH RI JUDYLWDWLRQ LV SULPDULO\ PRWLRQ WDNLQJ SODFH VSRQWDQHRXVO\ DQG
LQ D VSHFLILF GLUHFWLRQ� 7KLV VSRQWDQHLW\ DQG GLUHFWHGQHVV ZDV LQGHHG DQ DVSHFW
RI QDWXUDO PRWLRQ LQ $ULVWRWHOLDQ SK\VLFV� LQ ZKLFK VXEOXQDU QDWXUDO PRWLRQ ZDV
GLUHFWHG WRZDUGV WKH FHQWHU RI WKH 8QLYHUVH �ZKLFK FRLQFLGHG ZLWK WKH FHQWHU RI
WKH (DUWK� RU DZD\ IURP LW� ZKLOH FHOHVWLDO PRWLRQ ZDV FLUFXODU DURXQG WKH FHQWHU�

+LVWRULFDOO\� DOWHUQDWLYHV WR WKH JHRFHQWULF ZRUOG YLHZZHUH IRUPXODWHG LQ DQ�
FLHQW *UHHFH� 7KH TXHVWLRQ WKXV DULVHV ZKHWKHU WKH IDFW WKDW D VSHFLILF (DUWK�ERXQG
SHUVSHFWLYH ZDV HODERUDWHG LQWR D FRPSUHKHQVLYH V\VWHP RI NQRZOHGJH VKRXOG EH
GHHPHG FRQWLQJHQW� 7KHUH PD\ KDYH EHHQ V\VWHPDWLF UHDVRQV IRU WKH GRPLQDQFH
RI WKH JHRFHQWULF ZRUOG YLHZ� IRU LQVWDQFH WKH SRVVLELOLW\ WR LQFRUSRUDWH LQVLJKWV
RI WHUUHVWULDO SK\VLFV �VXFK DV WKH GRFWULQH RI WKH HOHPHQWV� DQG DQWKURSRFHQWULF
LGHRORJLHV �VXFK DV &KULVWLDQ UHOLJLRQ�� EXW LQ YLHZ RI WKH H[LVWHQFH RI DOWHUQD�
WLYHV� WKH GRPLQDQFH RI JHRFHQWULVP DSSHDUV WR EH DW OHDVW SDUWLDOO\ FRQWLQJHQW�
$IWHU DOO� WKH GHFLVLRQ ZDV EDVHG RQ D UHODWLYHO\ VPDOO HPSLULFDO EDVLV� EXW RQFH
LW ZDV WDNHQ DQG DQ LQFUHDVLQJO\ ODUJH FRUSXV RI NQRZOHGJH ZDV DVVLPLODWHG WR LW�
WKH DOWHUQDWLYHV DSSHDUHG HYHU OHVV SODXVLEOH�

2Q WKH RWKHU KDQG� WKH FRQQHFWLYLW\ RI WKH V\VWHP GHYHORSHG RYHU WKH FHQ�
WXULHV DQG WKH ODUJH DPRXQW RI NQRZOHGJH LQFRUSRUDWHG JDYH WKH DGGLWLRQ RI QHZ
LQVLJKWV D SRWHQWLDOO\ ODUJH LPSDFW RQ WKH V\VWHP DV D ZKROH� 7KXV� ZKHQ DV�
WURQRPLFDO GHYHORSPHQWV HYHQWXDOO\ IDYRUHG D YLHZ LQ ZKLFK WKH (DUWK ZDV QR
ORQJHU DW WKH FHQWHU RI WKH XQLYHUVH� QRW RQO\ FRXOG WKH TXHVWLRQ DULVH ZKHWKHU WKH
IDOO RI ERGLHV ZDV MXVW DQ (DUWK�ERXQG SKHQRPHQRQ DQG QRW D PDQLIHVWDWLRQ RI
QDWXUDO PRWLRQ LQ D FRVPRORJLFDO FRQWH[W� EXW WKH YHU\ FRQFHSW RI QDWXUDO PRWLRQV
ZDV FDOOHG LQWR TXHVWLRQ� +HQFH ZKDW KDG HDUOLHU EHHQ FRQVLGHUHG QDWXUDO PRWLRQV
ZDV LQ QHHG RI DQ DOWHUQDWLYH H[SODQDWLRQ� $V LV ZHOO NQRZQ� 1HZWRQ¶V VROXWLRQ
ZDV WR SRVWXODWH D XQLYHUVDO IRUFH RI JUDYLWDWLRQ WKDW H[SODLQHG WKH IRUPHUO\ QDW�
XUDO PRWLRQ RI IUHH IDOO DQG WKH FHOHVWLDO PRWLRQV� 7KHUHE\ KH LQWHJUDWHG WKH JUHDW
DPRXQW RI H[SHULHQFH SUH�SURFHVVHG LQ WHUUHVWULDO DQG FHOHVWLDO PHFKDQLFV RQ WKH
EDVLV RI QHZ H[SODQDWRU\PRGHOV� VXFK DV WKDW RI IRUFH DV VXJJHVWHG E\PDJQHWLVP�

)URP WHUUHVWULDO SK\VLFV� DQG WKH DQDO\VLV RI SURMHFWLOH PRWLRQ LQ SDUWLFXODU�
WKH LGHD RI DQ LQHUWLDO PRWLRQ HPHUJHG� ZKLFK ZDV WR EHFRPH VHPLQDO IRU WKH QHZ
FRQFHSW RI VSDFH� ,QHUWLDO PRWLRQ GHPDQGHG DQ DEVROXWH VWDQGDUG WR MXGJHPRWLRQ�
ZKLFK ZDV DFKLHYHG E\ WKH FRQFHSW RI DEVROXWH VSDFH� ,QYHUWLQJ WKH $ULVWRWHOLDQ



5HVKDSLQJ 6SDFH LQ 0RGHUQ 3K\VLFV �%OXP�5HQQ�6FKHPPHO� ��

FDWHJRUL]DWLRQ RI PRWLRQV� LQHUWLDO PRWLRQ WKXV EHFDPH WKH VXEOLPDWHG YHUVLRQ RI
QDWXUDO PRWLRQ� ZKLOH WKH PRWLRQ RI IDOO FDPH WR EH LQWHUSUHWHG DV IRUFHG�

:K\ GLG WKH QHZ FRQFHSW RI JUDYLWDWLRQ QRW EHFRPH SDUW RI WKH QHZ FRQFHSW
RI VSDFH" %HVLGHV WKH TXHVWLRQ RI WKH DYDLODELOLW\ RI WKH PDWKHPDWLFDO PHDQV RI
FRQVWUXFWLRQ� D FRQFHSWXDOL]DWLRQ RI JUDYLWDWLRQ LQ WHUPV RI D IRXU�GLPHQVLRQDO
VSDFHWLPH ZRXOG KDYH UHQGHUHG LPSRVVLEOH WKH YHU\ IRUPXODWLRQ RI 1HZWRQLDQ
PHFKDQLFV� LQ ZKLFK JUDYLWDWLRQ VHUYHG DV WKH SDUDGLJPDWLF PRGHO RI D IRUFH�
7KHUHIRUH LWV LQFOXVLRQ LQ D FRQFHSW RI VSDFHWLPH ZDV QR YLDEOH RSWLRQ IRU 1HZ�
WRQ� 2QH PLJKW ZHOO LPDJLQH WKDW D IHZ GHFDGHV ODWHU� DIWHU 1HZWRQLDQ JUDYLWDWLRQ
KDG VHUYHG LWV KLVWRULFDO UROH RI LQWHJUDWLQJ FHOHVWLDO PRWLRQ DQG WHUUHVWULDO PHFKDQ�
LFV� DOWHUQDWLYH IRUPXODWLRQV RI JUDYLWDWLRQ LQ WHUPV RI VSDFHWLPH VWUXFWXUHV ZRXOG
KDYH EHFRPH SRVVLEOH� ,Q WKLV FRQWH[W RQH PD\ WKLQN RI WKH UHSUHVHQWDWLRQ RI
JUDYLWDWLRQ DQG LQHUWLD LQ WHUPV RI D SURMHFWLYH RU DQ DIILQH VWUXFWXUH RQ VSDFHWLPH
DOUHDG\ ZLWKLQ WKH FRQWH[W RI 1HZWRQLDQ SK\VLFV� DV SUHVHQWHG E\ 1HZWRQ�&DUWDQ
WKHRU\���

$OO VXFK DWWHPSWV IDOO VKRUW� KRZHYHU� RI FRQVWUXFWLQJ G\QDPLFDO ILHOG HTXD�
WLRQV� ,W WKHUHIRUH GRHV QRW VHHP WR EH FRLQFLGHQWDO WKDW WKH LQYHQWLRQ RI JHQ�
HUDO UHODWLYLW\ RFFXUUHG VRRQ DIWHU WKH IRUPXODWLRQ RI /RUHQW]LDQ HOHFWURG\QDPLFV�
ZKLFK SURYLGHG WKH PRGHO IRU D ILHOG WKHRU\ RI JUDYLWDWLRQ DQG LQHUWLD� 1HYHUWKH�
OHVV� WKH VXFFHVVIXO IRUPXODWLRQ RI JUDYLWDWLRQ LQ WHUPV RI D G\QDPLF VSDFHWLPH
ZLWKLQ JHQHUDO UHODWLYLW\ WRGD\ IDFHV D VLPLODU SUREOHP DV WKH RQH LW ZRXOG KDYH
IDFHG LQ 1HZWRQ¶V WLPHV� LW VHSDUDWHV JUDYLWDWLRQ IURP WKH RWKHU IRUFHV� 6R IDU
DOO DWWHPSWV WR JHRPHWUL]H WKH RWKHU IRUFHV KDYH IDLOHG� DV ZHOO DV DOO DWWHPSWV WR
LQWHJUDWH JUDYLWDWLRQ ± GHVSLWH LWV VSHFLDO VWDWXV ± LQWR D TXDQWXP ILHOG WKHRUHWLFDO
IUDPHZRUN���

��)RU DQ LQWURGXFWLRQ WR WKDW IRUPXODWLRQ� VHH 0LVQHU� 7KRUQH� DQG :KHHOHU ����� ���±����
��7KLV SDSHU ZLOO EH SXEOLVKHG LQ� 0DWWKLDV 6FKHPPHO �HG��� 6SDWLDO 7KLQNLQJ DQG ([WHUQDO 5HSUH�
VHQWDWLRQ� 7RZDUGV D +LVWRULFDO (SLVWHPRORJ\ RI 6SDFH� %HUOLQ� (GLWLRQ 2SHQ $FFHVV� �����
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$EUDKDP� 0D[ �����D�� 'HU IUHLH )DOO� 3K\VLNDOLVFKH =HLWVFKULIW ��� ���±����
þ �����E�� =XU 7KHRULH GHU *UDYLWDWLRQ� 3K\VLNDOLVFKH =HLWVFKULIW ��� �±��
%HQ�0HQDKHP� <HPLPD ������� &RQYHQWLRQDOLVP� &DPEULGJH� &DPEULGJH 8QL�

YHUVLW\ 3UHVV�
'DPHURZ� 3HWHU ������� 9RU�EHUOHJXQJHQ ]X HLQHU KLVWRULVFKHQ (SLVWHPRORJLH GHU

=DKOEHJULIIVHQWZLFNOXQJ� ,Q� 'HU 3UR]H� GH *HLVWHVJHVFKLFKWH� 6WXGLHQ ]XU
RQWRJHQHWLVFKHQ XQG KLVWRULVFKHQ (QWZLFNOXQJ GHV *HLVWHV� (G� *�QWHU 'X[
DQG 8OULFK :HQ]HO� )UDQNIXUW D�0�� 6XKUNDPS� ���±����

(DUPDQ� -RKQ �������:RUOG (QRXJK DQG 6SDFH�7LPH� $EVROXWH YHUVXV UHODWLRQDO
WKHRULHV RI VSDFH DQG WLPH� &DPEULGJH� 0DVV�� 0,7 3UHVV�

(KOHUV� -�UJHQ ������� 7KH 1DWXUH DQG 6WUXFWXUH RI 6SDFHWLPH� ,Q� 7KH 3K\VLFLVW¶V
&RQFHSWLRQ RI 1DWXUH� (G� -DJGLVK 0HKUD� 'RUGUHFKW� 5HLGHO�

(LQVWHLQ� $OEHUW ������� *HRPHWULH XQG (UIDKUXQJ� %HUOLQ� 6SULQJHU�
þ ������� 7KH &ROOHFWHG 3DSHUV RI $OEHUW (LQVWHLQ� 9RO� �� (QJOLVK WUDQVODWLRQ

RI VHOHFWHG WH[WV� 3ULQFHWRQ� 3ULQFHWRQ 8QLYHUVLW\ 3UHVV�
)H\QPDQ� 5LFKDUG 3KLOOLSV� 5REHUW %� /HLJKWRQ� DQG 0DWWKHZ /� 6DQGV �������

7KH )H\QPDQ OHFWXUHV RQ SK\VLFV� 9RO� �� 5HGZRRG &LW\� $GGLVRQ�:HVOH\�
-DPPHU� 0D[ ������� &RQFHSWV RI 6SDFH� 7KH +LVWRU\ RI 7KHRULHV RI 6SDFH LQ

3K\VLFV� &DPEULGJH� 0$� +DUYDUG 8QLYHUVLW\ 3UHVV�
-DQVVHQ� 0LFKHO DQG -RKQ 6WDFKHO ������� 7KH 2SWLFV DQG (OHFWURG\QDPLFV RI

0RYLQJ %RGLHV� 3UHSULQW ���� 0D[ 3ODQFN ,QVWLWXWH IRU WKH +LVWRU\ RI 6FL�
HQFH� %HUOLQ�

/DXH�0D[ YRQ ������� 'LH 1RUGVWU|PVFKH*UDYLWDWLRQVWKHRULH� -DKUEXFK GHU 5D�
GLRDNWLYLWlW XQG (OHNWURQLN ��� ���±����

/RUHQW]� +HQGULN $QWRRQ ������� /D WKpRULH pOHFWURPDJQpWLTXH GH 0D[ZHOO HW
VRQ DSSOLFDWLRQ DX[ FRUSV PRXYDQWV� $UFKLYHV QpHUODQGDLVHV GHV VFLHQFHV
H[DFWHV HW QDWXUHOOHV ��� ���±����

þ �������9HUVXFK HLQHU 7KHRULH GHU HOHFWULVFKHQ XQG RSWLVFKHQ (UVFKHLQXQJHQ
LQ EHZHJWHQ .|USHUQ� /HLGHQ� %ULOO�

0LQNRZVNL� +HUPDQQ ������� 'LH *UXQGJOHLFKXQJHQ I�U GLH HOHNWURPDJ�
QHWLVFKHQ 9RUJlQJH LQ EHZHJWHQ .|USHUQ� 1DFKULFKWHQ GHU .|QLJOLFKHQ
*HVHOOVFKDIW GHU :LVVHQVFKDIWHQ ]X *|WWLQJHQ� ��±����

0LVQHU� &KDUOHV :�� .LS 6� 7KRUQH� DQG -RKQ $� :KHHOHU ������� *UDYLWDWLRQ�
1HZ <RUN� )UHHPDQ�
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1RUGVWU|P� *XQQDU ������� 5HODWLYLWlWVSULQ]LS XQG *UDYLWDWLRQ� 3K\VLNDOLVFKH
=HLWVFKULIW ��� ����±�����

þ �����D�� 7UlJH XQG VFKZHUH0DVVH LQ GHU 5HODWLYLWlWVPHFKDQLN� $QQDOHQ GHU
3K\VLN ��� ���±����

þ �����E�� =XU 7KHRULH GHU *UDYLWDWLRQ YRP 6WDQGSXQNW GHV 5HODWLYLWlW�
VSULQ]LSV� $QQDOHQ GHU 3K\VLN ��� ���±����

1RUWRQ� -RKQ '� ������� :KDW :DV (LQVWHLQ¶V 3ULQFLSOH RI (TXLYDOHQFH" ,Q�
(LQVWHLQ DQG WKH +LVWRU\ RI *HQHUDO 5HODWLYLW\� (G� 'RQ +RZDUG DQG -RKQ
6WDFKHO� %RVWRQ� %LUNKlXVHU� �±���

þ ������� (LQVWHLQ� 1RUGVWU|P DQG WKH (DUO\ 'HPLVH RI 6FDODU� /RUHQW] &R�
YDULDQW 7KHRULHV RI *UDYLWDWLRQ� $UFKLYH IRU +LVWRU\ RI ([DFW 6FLHQFHV ���
��±���

þ ������� (LQVWHLQ� 1RUGVWU|P DQG WKH (DUO\ 'HPLVH RI 6FDODU� /RUHQW] &R�
YDULDQW 7KHRULHV RI *UDYLWDWLRQ� ,Q� 7KH *HQHVLV RI *HQHUDO 5HODWLYLW\� (G�
-�UJHQ 5HQQ� 9RO� �� 'RUGUHFKW� 6SULQJHU� ���±����

3DXOL� :ROIJDQJ ������� 6FLHQWLILF &RUUHVSRQGHQFH ZLWK %RKU� (LQVWHLQ� +HLVHQ�
EHUJ D�R�� 9RO� �� ���������� (G� $UPLQ +HUPDQQ� .DUO YRQ 0H\HQQ� DQG
9LFWRU )UHGHULFN :HLVVNRSI� 1HZ <RUN� 6SULQJHU�

3ILVWHU� +HUEHUW ������� 1HZWRQ¶V )LUVW /DZ 5HYLVLWHG� )RXQGDWLRQV RI 3K\VLFV
/HWWHUV ������ ��±���

3LDJHW� -HDQ ������� 7KH &RQVWUXFWLRQ RI 5HDOLW\ LQ WKH &KLOG� �WK SULQW� 7KH %DVLF
&ODVVLFV LQ 3V\FKRORJ\� 1HZ <RUN� %DVLF %RRNV�

3RLQFDUp� +HQUL ������� 6XU OD G\QDPLTXH GH O¶pOHFWURQ� 5HQGLFRQWL GHO &LUFROR
0DWHPDWLFR GL 3DOHUPR ��� ���±����

þ ������� 6FLHQFH DQG K\SRWKHVLV� 1HZ <RUN� 'RYHU�
5HQQ� -�UJHQ� HG� �����D�� 7KH*HQHVLV RI *HQHUDO 5HODWLYLW\� � 9ROV� %RVWRQ 6WXG�

LHV LQ WKH 3KLORVRSK\ RI 6FLHQFH ���� 'RUGUHFKW� 6SULQJHU�
þ �����E�� 7KH 6XPPLW $OPRVW 6FDOHG� 0D[ $EUDKDP DV D 3LRQHHU RI D 5HO�

DWLYLVWLF 7KHRU\ RI *UDYLWDWLRQ� ,Q� 7KH *HQHVLV RI *HQHUDO 5HODWLYLW\� (G�
-�UJHQ 5HQQ� 9RO� �� 'RUGUHFKW� 6SULQJHU� ���±����

5HQQ� -�UJHQ DQG 0DOFROP +\PDQ ������� 6XUYH\� 7KH *OREDOL]DWLRQ RI 0RGHUQ
6FLHQFH� ,Q� 7KH *OREDOL]DWLRQ RI .QRZOHGJH LQ +LVWRU\� (G� -�UJHQ 5HQQ�
%HUOLQ� (GLWLRQ 2SHQ $FFHVV� ���±����

5HQQ� -�UJHQ DQG 0DWWKLDV 6FKHPPHO ������� 7KHRULHV RI *UDYLWDWLRQ LQ WKH
7ZLOLJKW RI &ODVVLFDO 3K\VLFV� ,Q� (LQVWHLQ DQG WKH &KDQJLQJ :RUOGYLHZV
RI 3K\VLFV� (G� &KULVWRSK /HKQHU� -�UJHQ 5HQQ� DQG 0DWWKLDV 6FKHPPHO�
(LQVWHLQ 6WXGLHV ��� %RVWRQ� %LUNKlXVHU�

6FKHPPHO� 0DWWKLDV ������� 0HGLHYDO 5HSUHVHQWDWLRQV RI &KDQJH DQG 7KHLU
(DUO\ 0RGHUQ $SSOLFDWLRQ� )RXQGDWLRQV RI 6FLHQFH ��� ��±���
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þ ������� +LVWRULFDO (SVLWHPRORJ\ RI 6SDFH� )URP 3ULPDWH &RJQLWLRQ WR
6SDFHWLPH 3K\VLFV� &KDP� 6SULQJHU�



	
  



M A X - P L A N C K - I N S T I T U T  F Ü R  W I S S E N S C H A F T S G E S C H I C H T E

Max Planck Institute for the History of Science

Preprints since 2013 (a full list can be found at our website)

437	 Jürgen Renn Schrödinger and the Genesis of Wave Mechanics

438	 Pietro Daniel Omodeo L’iter europeo del matematico e medico scozzese Duncan Liddel

439	 Irina Tupikova & Klaus Geus The Circumference of the Earth and Ptolemy’s World Map

440	 Pietro Daniel Omodeo und Jürgen Renn Das Prinzip Kontingenz in der Naturwissenschaft  
	 der Renaissance

441	 Horst Kant und Jürgen Renn Eine utopische Episode – Carl Friedrich von Weizsäcker  
	 in den Netzwerken der Max-Planck-Gesellschaft

442	 William G. Boltz and Matthias Schemmel The Language of ‘Knowledge’ and ‘Space’ in the  
	 Later Mohist Canon (TOPOI – Towards a Historical Epistemology of Space)

443	 Stefano Bordoni Looking for a Rational Thermodynamics in the late XIX century

444	 Sonja Brentjes and Jürgen Renn The Arabic Transmission of Knowledge on the Balance

445	 Horst Nowacki Archimedes and Ship Design

446	 Matthias Schemmel Elements of a Historical Epistemology of Space (TOPOI – Towards  
	 a Historical Epistemology of Space)

447	 Martin Thiering and Wulf Schiefenhövel Spatial Concepts in Non-Literate Societies: 
	 Language and Practice in Eipo and Dene Chipewyan (TOPOI – Towards a Historical  
	 Epistemology of Space)

448	 Jürgen Renn Einstein as a Missionary of Science

449	 Hubert Laitko Der Ambivalenzbegriff in Carl Friedrich von Weizsäckers Starnberger  
	 Institutskonzept

450	 Stefano Bordoni When Historiography met Epistemology. Duhem’s early philosophy of  
	 science in context

451	 Renate Wahsner Tausch – Allgemeines – Ontologie oder Das Auseinanderlegen  
	 des Konkreten und seine Aufhebung

452	 Jens Høyrup Algebra in Cuneiform. Introduction to an Old Babylonian Geometrical Technique

453	 Horst Nowacki Zur Vorgeschichte des Schiffbauversuchswesens

454	 Klaus Geus and Mark Geller (eds.) Esoteric Knowledge in Antiquity (TOPOI – Dahlem Seminar 
	 for the History of Ancient Sciences Vol. II)

455	 Carola Sachse Grundlagenforschung. Zur Historisierung eines wissenschaftspolitischen  
	 Ordnungsprinzips am Beispiel der Max-Planck-Gesellschaft (1945–1970)

456	 David E. Rowe and Robert Schulmann General Relativity in the Context of Weimar Culture

457	 F. Jamil Ragep From Tūn to Turun: The Twists and Turns of the Ṭūsī-Couple

458	 Pietro Daniel Omodeo Efemeridi e critica all’astrologia tra filosofia naturale ed etica:  
	 La contesa tra Benedetti e Altavilla nel tardo Rinascimento torinese

459	 Simone Mammola Il problema della grandezza della terra e dell’acqua negli scritti di  
	 Alessandro Piccolomini, Antonio Berga e G. B. Benedetti e la progressiva dissoluzione  
	 della cosmologia delle sfere elementari nel secondo ‘500



460	 Stefano Bordoni Unexpected Convergence between Science and Philosophy: A debate  
	 on determinism in France around 1880

461	 Angelo Baracca Subalternity vs. Hegemony – Cuba’s Unique Way of Overcoming  
	 Subalternity through the Development of Science

462	 Eric Hounshell & Daniel Midena “Historicizing Big Data” Conference, MPIWG,  
	 October 31 – November 2, 2013 Report

463	 Dieter Suisky Emilie Du Châtelet und Leonhard Euler über die Rolle von Hypothesen.  
	 Zur nach-Newtonschen Entwicklung der Methodologie

464	 Irina Tupikova Ptolemy’s Circumference of the Earth (TOPOI – Towards a Historical  
	 Epistemology of Space)

465	 Irina Tupikova, Matthias Schemmel, Klaus Geus Travelling along the Silk Road: A new 
	 interpretation of Ptolemy’s coordinates

466	 Fernando Vidal and Nélia Dias The Endangerment Sensibility

467	 Carl H. Meyer & Günter Schwarz The Theory of Nuclear Explosives  
	 That Heisenberg Did not Present to the German Military

468	 William G. Boltz and Matthias Schemmel Theoretical Reflections on Elementary Actions  
	 and Instrumental Practices: The Example of the Mohist Canon (TOPOI – Towards a  
	 Historical Epistemology of Space)

469	 Dominic Olariu The Misfortune of Philippus de Lignamine’s Herbal or New Research 
	 Perspectives in Herbal Illustrations From an Iconological Point of View

470	 Fidel Castro Díaz-Balart On the Development of Nuclear Physics in Cuba

471	 Manfred D. Laubichler and Jürgen Renn Extended Evolution

472	 John R. R. Christie Chemistry through the ‘Two Revolutions’: Chemical Glasgow and its  
	 Chemical Entrepreneurs, 1760-1860

473	 Christoph Lehner, Helge Wendt Mechanik in der Querelle des Anciens et des Modernes

474	 N. Bulatovic, B. Saquet, M. Schlender, D. Wintergrün, F. Sander Digital Scrapbook – can  
	 we enable interlinked and recursive knowledge equilibrium?

475	 Dirk Wintergrün, Jürgen Renn, Roberto Lalli, Manfred Laubichler, Matteo Valleriani  
	 Netzwerke als Wissensspeicher

476	 Wolfgang Lefèvre „Das Ende der Naturgeschichte“ neu verhandelt

477	 Martin Fechner Kommunikation von Wissenschaft in der Neuzeit: Vom Labor in die 
	 Öffentlichkeit

478	 Alexander Blum, Jürgen Renn, Matthias Schemmel Experience and Representation in Modern  
	 Physics: The Reshaping of Space (TOPOI – Towards a Historical Epistemology of Space)


	Titel_478
	Preprint_478_A4
	anhang_478



