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/RRNLQJ %H\RQG %RXQGDULHV� $Q (GXFD�
WLRQDO ([SHULPHQW 8WLOL]LQJ /LYH ,QWHUDF�
WLYH %URDGFDVWLQJ RQ WKH :HE

&�$� &KULVWLDQD� %� (LVHQKDPHU D� &� 5HVWD� 5� 6HPSHUE� DQG =� 9HOODE

7KH 2IILFH RI 3XEOLF 2XWUHDFK �232� DW WKH 6SDFH 7HOHVFRSH 6FLHQFH ,QVWLWXWH
�676F,� FROODERUDWHG ZLWK WKH 6DQ )UDQFLVFR ([SORUDWRULXP� D FXWWLQJ�HGJH VFLHQFH
PXVHXP� WR SURGXFH OLYH� LQWHUDFWLYH ZHEFDVWV WZLFH GDLO\ GXULQJ WKH ���� +XEEOH
6SDFH 7HOHVFRSH 6HUYLFLQJ 0LVVLRQ� 8VLQJ D VRSKLVWLFDWHG PXOWL�PHGLD FHQWHU LQ WKH
PXVHXP� µH[SODLQHUVµ GHVFULEHG WKH GDLO\ VHUYLFLQJ PLVVLRQ DFWLYLWLHV WR D PXVHXP
DQG D :HE DXGLHQFH� 7KH\ DOVR VKRZHG 1$6$ YLGHRV RI GDLO\ PLVVLRQ DFWLYLWLHV�
FRQGXFWHG YLGHRFRQIHUHQFHV DQG WHOHSKRQH LQWHUYLHZV ZLWK VFLHQWLVWV DQG HQJL�
QHHUV IURP 676F, DQG RWKHU RUJDQL]DWLRQV� DV ZHOO DV SURYLGHG VOLGH VKRZV DQG
DQLPDWLRQ IURP DQ H[WHQVLYH 676F, DUFKLYH� 0XVHXP YLVLWRUV LQWHUDFWHG ZLWK WKH
H[SODLQHUV DQG H[SHUWV� DVNLQJ TXHVWLRQV WKDW VHW WKH FRXUVH RI GLVFXVVLRQV� 7KH ([�
SORUDWRULXP DQG 232 VKDUH WKH FRPPRQ JRDO RI XVLQJ HPHUJLQJ WHFKQRORJLHV WR
DOORZ WKH SXEOLF WR GR PRUH WKDQ MXVW ´GRZQORDGµ LQIRUPDWLRQ UHJDUGLQJ VFLHQFH
UHVHDUFK� 7KLV WHFKQRORJ\ HQDEOHV WKH SXEOLF WR SDUWLFLSDWH LQ WKH LQTXLU\ DQG GLV�
FRYHU\ DV ZHOO DV H[SHULHQFH DXWKHQWLF HQYLURQPHQWV RI VFLHQWLILF UHVHDUFK� %DVHG
RQ WKH UHVXOWV RI WKLV H[SHULPHQW� WKH ([SORUDWRULXP DQG WKH 232 ZLOO FRQWLQXH
ERWK FROODERUDWLYHO\ DQG VHSDUDWHO\ WR XVH ZHEFDVW WHFKQLTXHV WR LQWHUDFW ZLWK WKH
LQWHUHVWHG SXEOLF UHJDUGLQJ VFLHQFH DQG WHFKQRORJ\ FRQWHQW�

                                                  
D 6SDFH 7HOHVFRSH 6FLHQFH ,QVWLWXWH� ���� 6DQ0DUWLQ'ULYH� %DOWLPRUH�0' �����

E 7KH 6DQ )UDQFLVFR ([SORUDWRULXP� ���� /\RQ 6WUHHW� 6DQ )UDQFLVFR� &$ �����

,QWURGXFWLRQ

,QWHUDFWLYH RQOLQH PXOWLPHGLD DUH EH�
FRPLQJ LQFUHDVLQJO\ DFFHVVLEOH IRU D
EURDG UDQJH RI HGXFDWLRQDO DSSOLFD�
WLRQV� ,Q WKH LQIRUPDO VFLHQFH HGXFD�
WLRQ FRPPXQLW\� PXOWLPHGLD IDFLOLWLHV
DUH XVHG PRUH RIWHQ LQ VWDQG�DORQH
PRGH RQ WKH H[KLELW IORRU� H�J�� DV D
NLRVN� ZKLOH RQOLQH LQWHUDFWLRQV DUH
OHVV FRPPRQ� )XUWKHU� WKH HIIHFWLYH
WUDQVODWLRQ RI VFLHQFH UHVHDUFK LQWR D
IRUPDW SDODWDEOH WR WKH SXEOLF LV UHFHLY�
LQJ LQFUHDVHG DWWHQWLRQ DQG IXQGLQJ \HW

WKH WHQVLRQ EHWZHHQ WKH VFLHQWLILF FRP�
PXQLW\ DQG HGXFDWRUV DQG�RU WKH JHQHUDO
SXEOLF UHPDLQV� &OHDUO\� DSSURSULDWH EUR�
NHUV ZKR FDQ PHGLDWH WKH FRPSOH[LWLHV RI
VFLHQFH UHVHDUFK WR WKH SXEOLF DUH D NH\
HOHPHQW� 7KLV EURNHUDJH LV D IXQGDPHQ�
WDO DVSHFW RI VFLHQFH FHQWHUV �PXVH�
XPV�� 6FLHQFH FHQWHUV KDYH D NH\ UROH
ZLWKLQ WKH FRPPXQLW\ IRU FRQYH\LQJ
WKH ODWHVW DGYDQFHV LQ VFLHQFH DQG
WHFKQRORJ\� 6FLHQFH FHQWHUV DOVR FRQ�
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WULEXWH VLJQLILFDQWO\ WR WKH SURIHVVLRQDO
GHYHORSPHQW RI VFLHQFH� PDWKHPDWLFV�

DQG WHFKQRORJ\ OLWHUDF\ WHDFKHUV LQ WKH
8�6� ,Q RUGHU WR UHVSRQG WR FXWWLQJ
HGJH UHVHDUFK GHYHORSPHQWV� VFLHQFH
FHQWHUV QHFHVVDULO\ GHVLUH WR PDLQWDLQ
H[FHOOHQW FRPPXQLFDWLRQ ZLWK DFWLYH
VFLHQWLVWV DQG UHVHDUFK LQVWLWXWLRQV�
7KURXJK VFLHQFH FHQWHUV� WKH ODWHVW
VFLHQWLILF DQG WHFKQLFDO DGYDQFHPHQWV
FDQ EH FRQYH\HG WR WKH SXEOLF LQ DQ
HGXFDWLRQDO� \HW H[FLWLQJ� HQJDJLQJ
DQG XQGHUVWDQGDEOH ZD\�

6FLHQFH FHQWHUV VXFK DV WKH 6DQ )UDQ�
FLVFR ([SORUDWRULXP KDYH LQYHVWLJDWHG
WKH WKHVLV WKDW SXEOLF VSDFH FDQ EH FRQ�
ILJXUHG WR HQDEOH WKH JHQXLQH H[SHUL�
HQFH RI SHUVRQDO LQTXLU\ WKURXJK LQ�
WHUDFWLRQ DQG GLVFRYHU\� >���@ &UHDWLRQ
RI KDQGV�RQ H[KLELWV ZLWKLQ D PXVHXP
WKDW DOORZ IRU WZR�ZD\ LQWHUDFWLRQV LV
D WULHG DQG WUXH PHWKRGRORJ\ IRU HQ�
FRXUDJLQJ H[SORUDWLRQ� $OWHUQDWLYHO\�
EURDGFDVW PHGLD� XVHG WR FRQQHFW WKH
SXEOLF WR VFLHQWLILF DQG WHFKQRORJ\
HYHQWV VXFK DV HDUO\ FRYHUDJH RI VSDFH
IOLJKWV� LQWHUYLHZV ZLWK 1$6$ 6SDFH
6KXWWOH DQG 0,5 FUHZV� TXHVWLRQ DQG
DQVZHU VHVVLRQV ZLWK 0DUV 3DWKILQGHU
VFLHQWLVWV� HWF�� LV KLJKO\ HIIHFWLYH DQG
HQJDJLQJ EXW PD\ ODFN LQ VFLHQWLILF
GHSWK� 3URJUDPV LQWHQGHG WR FRQWDLQ
PRUH HGXFDWLRQDO FRQWHQW VXFK DV
CC/LYH IURP $QWDUFWLFD··>�@ DQG DV
HDUO\ DV WKH 3LRQHHU IO\E\ KDYH VKRZQ
VXFK EURDGFDVW HYHQWV FDQ EH SRWHQW
DOVR� 2XU K\SRWKHVLV IRU WKLV SDSHU LV
WKDW D QHZ FRPELQDWLRQ RI WZR�ZD\
H[SORUDWRU\ LQWHUDFWLRQ DQG EURDGFDVW
WHFKQLTXHV FRXOG EH D SRZHUIXO PHWK�
RGRORJ\ IRU FUHDWLQJ DQ HQULFKHG SHU�
VRQDO H[SHULHQFH RI VFLHQWLILF LQTXLU\�
2XU FRQWHQWLRQ LV WKDW FUHDWLRQ RI DQ

HQYLURQPHQW RQ WKH PXVHXP H[KLELW
IORRU WKDW SURYLGHV D FRQQHFWLRQ WR D
UHPRWH OLYH HYHQW� DQG PHGLDWHG E\
NQRZOHGJHDEOH EURNHUV SURYLGHV D
QHZ� LQQRYDWLYH HQYLURQPHQW IRU LQ�
IRUPDO VFLHQFH HGXFDWLRQ�

$V D ILUVW VWHS� ZH GHYHORSHG D PRGHVW
H[SHULPHQW ZKLFK XWLOL]HG PXOWLPH�
GLD� OLYH WHOHYLVLRQ SURGXFWLRQ WHFK�
QLTXHV� DQG WKH ,QWHUQHW WR WHVW PHWK�
RGRORJLHV IRU FUHDWLQJ DQ QRYHO OHDUQ�
LQJ HQYLURQPHQW LQ ZKLFK VFLHQFH
PXVHXP YLVLWRUV DQG :RUOG :LGH
:HE XVHUV FRXOG H[SHULHQFH ILUVW KDQG
FXUUHQW HYHQWV LQ VFLHQFH� 7KH H[SHUL�
PHQW ZDV GHYHORSHG RXW RI D FROODER�
UDWLRQ EHWZHHQ WKH 6DQ )UDQFLVFR ([�
SORUDWRULXP DQG WKH +XEEOH 6SDFH
7HOHVFRSH 6FLHQFH ,QVWLWXWH �676F,� DV
RQH RI D VXLWH RI H[SHULPHQWV DQG DF�
WLYLWLHV DLPHG DW EULQJLQJ VFLHQFH DQG
WHFKQRORJ\ WR DQ LQWHUHVWHG JHQHUDO
DXGLHQFH LQ D WLPHO\ DQG KLJKO\ OHYHU�
DJHG IDVKLRQ�

7KH H[SHULPHQW� FDOOHG /RRNLQJ %H\RQG
%RXQGDULHV� EURXJKW WRJHWKHU PXOWL�
PHGLD UHVRXUFHV DQG YLGHRFRQIHU�
HQFLQJ LQ D OLYH EURDGFDVW RQ WKH :HE
WRJHWKHU ZLWK LQWHUDFWLRQV ZLWK D VWX�
GLR DXGLHQFH FRPSULVHG RI YLVLWRUV WR
WKH ([SORUDWRULXP� ,W LQFOXGHG OLYH
DXGLR DQG YLGHR EURDGFDVWLQJ RQ WKH
,QWHUQHW DW SXEOLVKHG� VFKHGXOHG SHUL�
RGV� 7KH OLYH VWXGLR DXGLHQFH DOVR
VHUYHV DV VXUURJDWH SDUWLFLSDQWV IRU WKH
UHPRWH CCYLUWXDO·· YLVLWRU� VSHFLILFDOO\
WKURXJK WKHLU DFWLYH SDUWLFLSDWLRQ DQG
FRPPXQLFDWLRQ ZLWK WKH VFLHQFH FHQ�
WHU VWDII DQG WKH FRQWDFW ZLWK WKH VFLHQ�
WLVW RU HQJLQHHU GLUHFWO\ DVVRFLDWHG
ZLWK WKH VFLHQFH HYHQW� 7KH FRQWH[W RI
WKH EURDGFDVW ZDV WKH 1$6$·V VKXWWOH
6HUYLFLQJ 0LVVLRQ RI WKH +XEEOH 6SDFH
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7HOHVFRSH �+67� LQ ����� ZKLFK DI�
IRUGHG DQ RSSRUWXQLW\ IRU YLVLWRUV WR
H[SORUH D YDULHW\ RI VFLHQWLILF DQG
WHFKQLFDO VXEMHFWV ZLWK DFFHVVLELOLW\ WR
H[SHUWV IURP WKHPLVVLRQ�

*RDOV

/RRNLQJ %H\RQG %RXQGDULHV ZDV GH�
VLJQHG WR DGGUHVV D QXPEHU RI VSHFLILF
REMHFWLYHV�

• WR GHPRQVWUDWH WKDW PXVHXPV DUH
HIIHFWLYH EURNHUV RI VFLHQFH FRQWHQW
DQG DOORZ D ZLGH DXGLHQFH WR SHU�
VRQDOO\ H[SHULHQFH WKH SURFHVV RI
VFLHQWLILF LQTXLU\ DQG GHYHORS D
EHWWHU XQGHUVWDQGLQJ RI WKH WHFK�
QRORJ\ EHKLQG WKH VFLHQFH

• WR H[SHULPHQW ZLWK QHZ PXOWLPH�
GLD WHFKQLTXHV XVLQJ WKH ,QWHUQHW
DQG WR DYRLG VLPSO\ XVLQJ WH[W DQG
SLFWXUHV �CCERRNV RQOLQH··� WR SUR�
YLGH LQIRUPDWLRQ RQ WKH VXEMHFW
PDWWHU

• WR WHVW DIIRUGDEOH� DFFHVVLEOH
HPHUJLQJ WHFKQRORJLHV �DV RS�
SRVHG WR PRUH H[SHQVLYH IDFLOLWLHV
VXFK DV 0%21( DQG KLJKHU
EDQGZLGWK FXVWRP QHWZRUNV XVHG
E\ WKH UHVHDUFK FRPPXQLW\� WR
EULQJ DQ HYHQW WR WKH SXEOLF

• WR HQDEOH UHPRWH YLVLWRUV WR SHU�
VRQDOO\ H[SHULHQFH WKH QDWXUH RI
VFLHQWLILF LQTXLU\ DQG WHFKQRORJL�
FDO DGYDQFHV DV WKH\ KDSSHQ

• WR HYDOXDWH OLYH YLVLWRU UHVSRQVH LQ
SDUWLFLSDWLQJ LQ WKH OLYH VWXGLR
IRUPDW

• WR JDLQ H[SHULHQFH LQ PXOWLPHGLD�
OLYH SURGXFWLRQV IRU LQFRUSRUDWLRQ

LQWR IXWXUH� PRUH KLJKO\ SXEOL�
FL]HG HYHQWV

• WR XQGHUVWDQG EHVW SUDFWLFHV IRU
UHVHDUFKHUV WR XVH ZKHQ LQWHUDFW�
LQJ ZLWK D OLYH� EXW UHPRWH DXGL�
HQFH

• WR HYDOXDWH WKH PHWKRG E\ ZKLFK
VXFK LQWHUDFWLRQV FRXOG EH LQWH�
JUDWHG LQWR VFLHQFH FHQWHU H[KLELWV

• WR XQGHUVWDQG KRZ VXFK PHWKRG�
RORJLHV PLJKW EH LQWHJUDWHG PRUH
IRUPDOO\ LQWR FXUULFXOD

&RQWH[W

7KH LQWHQW RI WKH /RRNLQJ %H\RQG
%RXQGDULHV H[SHULPHQW ZDV WR SURGXFH
DQ LQ�GHSWK� UDUHO\ VHHQ� EHKLQG�WKH�
VFHQHV ORRN DW 1$6$·V +XEEOH 6SDFH
7HOHVFRSH �+67� 6HUYLFLQJ 0LVVLRQ�
ZKLFK WRRN SODFH LQ )HEUXDU\� �����
7KH DLP ZDV WR DOORZ SDUWLFLSDQWV WR
H[SHULHQFH WKH FKDOOHQJHV� SHUVRQDOL�
WLHV� VFLHQFH DQG WHFKQRORJLHV ZKLFK
WRJHWKHUPDGH XS WKLV FRPSOH[ VKXWWOH
PLVVLRQ ZKLFK ZRXOG HQDEOH QHZ�
PRUH DGYDQFHG VFLHQWLILF LQYHVWLJD�
WLRQV� 7KH H[SHULPHQW ZDV DFFRP�
SOLVKHG WKURXJK D VHULHV RI OLYH� ,QWHU�
QHW DXGLR DQG YLGHR ´ZHEFDVWV ´ IURP
D SURGXFWLRQ VWXGLR RQ WKH ([SORUDWR�
ULXP H[KLELW IORRU� 7KH VWXGLR� D WHP�
SRUDU\ VWUXFWXUH EXLOW E\ WKH ([SORUD�
WRULXP·V &HQWHU IRU 0HGLD DQG &RP�
PXQLFDWLRQ �&0&�� RIIHUHG PXVHXP
YLVLWRUV DQG ,QWHUQHW YLHZHUV DQ RS�
SRUWXQLW\ WR HQFRXQWHU WKH VHUYLFLQJ
PLVVLRQ LQ JUHDWHU GHWDLO WKDQ ZDV SUH�
VHQWHG WKURXJK WKH QHZV PHGLD FRY�
HUDJH RU DQ\ RWKHU YHQXH LQFOXGLQJ
RWKHU:HE VLWHV�

7KH LQWHQW RI WKH
H[SHULPHQW ZDV WR
SURGXFH DQ LQ�GHSWK�
UDUHO\ VHHQ� EHKLQG�
WKH�VFHQHV ORRN DW
1$6$·V +XEEOH 6SDFH
7HOHVFRSH 6HUYLFLQJ
0LVVLRQ
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([SHULPHQWDO 6HWXS

&RQWHQW

232 DQG &0& FROOHFWHG D ULFK FROOHF�
WLRQ RI LPDJHV� VRXQG ILOHV� YLGHR FOLSV�
DQLPDWLRQ� DQG GHYHORSHG :HE SDJHV
WR VHUYH DV PXOWLPHGLD FRQWHQW IRU WKH
SURGXFWLRQV� 7KHVH UHVRXUFHV ZHUH
VWRUHG RQ FRPSXWHU GLVN DQG RQ �
SURJUDPPDEOH ODVHU GLVFV XVHG DV D
GLJLWDO OLEUDU\� $GGLWLRQDO OLQNV ZHUH
FUHDWHG WR SURYLGH TXLFN DFFHVV WR SHU�
WLQHQW H[WHUQDO :HE VLWHV VXFK DV WKH
VKXWWOH LQIRUPDWLRQ DW 1$6$·V -RKQ�
VRQ 6SDFH )OLJKW &HQWHU� 232 VWDII
DOVR SURGXFHG D PLVVLRQ XSGDWH GDLO\
VXPPDUL]LQJ WKH ([WUDYHKLFXODU DF�
WLYLWLHV �(9$� FRQGXFWHG E\ WKH VKXWWOH
FUHZ RYHUQLJKW DQG WKH VWDWXV RI WKH
VFLHQFH LQVWUXPHQWV DQG WKH WHOHVFRSH
�RQO\ DYDLODEOH WKURXJK 676F,��

,PDJHV LQFOXGHG GLJLWL]HG FRORU UHQGL�
WLRQV RI +67 VFLHQFH REVHUYDWLRQV RI
VSHFLILF REMHFWV VXFK DV WKH +XEEOH
'HHS )LHOG >�@� VWDU IRUPDWLRQ UHJLRQV
VXFK DV WKH (DJOH 1HEXOD >�@� YDULRXV
SODQHWV DQG RWKHU LQWHUHVWLQJ DVWUR�
QRPLFDO REMHFWV >�@� 7KHVH ZHUH XVHG
WR GHPRQVWUDWH WKH FXUUHQW VFLHQWLILF
UHVHDUFK FRQGXFWHG ZLWK +67 DQG
SURVSHFWV IRU QHZ LQYHVWLJDWLRQV ZLWK
WKH VWDWH RI WKH DUW LQVWUXPHQWV EHLQJ
LQVWDOOHG� 'LJLWL]HG LPDJHV RI WKH QHZ
LQVWUXPHQWDWLRQ WR EH LQVWDOOHG LQ +67
LQFOXGHG WKRVH RI WKH 1HDU ,QIUDUHG
&DPHUD DQG 6SHFWURJUDSK �1,&026��
WKH 6SDFH 7HOHVFRSH ,PDJLQJ 6SHFWUR�
JUDSK �67,6�� DQG WKH 6ROLG 6WDWH 5H�
FRUGHU �665��

'LJLWL]HG SKRWRJUDSKV RI DVWURQDXWV
SUDFWLFLQJ LQVWDOODWLRQ RI LQVWUXPHQWV
DQG RWKHU NH\ SRLQWV LQ WKH WUDLQLQJ
IRU WKH PLVVLRQ DOVR ZHUH FRQWDLQHG LQ

WKH GLJLWDO OLEUDU\� 7HFKQLFDO DQLPDWLRQ
DYDLODEOH WKURXJK WKH GLJLWDO OLEUDU\
GHPRQVWUDWHG WKH FDSWXUH RI +67 E\
WKH VKXWWOH 'LVFRYHU\� DQG LQVWDOODWLRQ
DQG UHPRYDO RI LQVWUXPHQWV E\ DVWUR�
QDXWV� $ YDULHW\ RI YLGHR FOLSV ZHUH
LQFOXGHG� VXFK DV WKH SUDFWLFH VHVVLRQV
LQ WKH 1HXWUDO %XR\DQF\ 7DQN DQG
GXEEHG VHJPHQWV WR H[SODLQ VSHFLILF
+67 VFLHQFH UHVXOWV� 2WKHU DQLPDWLRQ
LOOXVWUDWHG UHSUHVHQWDWLRQV RI SK\VLFDO
SKHQRPHQD EHLQJ SUREHG WKURXJK
+67 REVHUYDWLRQV VXFK DV EODFN KROHV
LQ WKH FHQWHU RI JDOD[LHV� VXEOLPDWLRQ
RQ WKH VXUIDFH RI SODQHWDU\ VDWHOOLWHV
DQG IRUPDWLRQ RI TXDVDUV� $QLPDWLRQV
RI IXOO JOREH LPDJHV RI D QXPEHU RI WKH
SODQHWV� DVVHPEOHG WKURXJKPRVDLFV RI
VQDSVKRWV RI WKRVH REMHFWV WDNHQ ZLWK
+67 ZHUH HVSHFLDOO\ SRSXODU� 3OD\�
EDFNV RI YLGHR WDNHQ GXULQJ WKH (9$
ZHUH UHFRUGHG� SDUWLFXODUO\ XVHIXO
FRQVLGHULQJ WKDW PRVW (9$ WRRN SODFH
DURXQG PLGQLJKW IRU WKH FRQWLQHQWDO
86� 7KH OLYH 1$6$ 79 ZDV DYDLODEOH
WKURXJK WKH ([SORUDWRULXP·V VDWHOOLWH
GRZQ OLQN� 7KH OLYH 1$6$ 79 LQ�
FOXGHG FUHZZDNHXS FDOOV� LQVWUXFWLRQV
IRU XSFRPLQJ DFWLYLWLHV DQG VWDWXV UH�
SRUWV RQ WHVWLQJ WKH WHOHVFRSH DQG LQ�
VWUXPHQW V\VWHPV�

7KH DERYH LWHPV ZHUH DYDLODEOH WR
VHUYH RQ FDOO DV LOOXVWUDWLYH WRROV IRU
SUHVHQWDWLRQV E\ WKH ([SORUDWRULXP
VWDII DQG E\ WKH H[SHUWV ZKR ZHUH WR
EH FRQQHFWHG WKURXJK YLGHR DQG WHOH�
FRQIHUHQFLQJ IDFLOLWLHV

7HFKQRORJ\

7KH ([SORUDWRULXP FRPSXWHUV� ZKLFK
ZHUH XVHG IRU WKH ZHEFDVW� ZHUH
0DFLQWRVK VHUYHUV ZLWK DW OHDVW ��
0E\WH RI PHPRU\� 2QH FRPSXWHU ZDV
XVHG IRU WKH ´3UHVHQWHUµ� RQHZDV XVHG
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IRU WKH 5HDO$XGLR HQFRGLQJ DQG DQ�
RWKHU IRU SURGXFWLRQ RI JUDSKLFV DQG
WH[WXDO LQIRUPDWLRQ WR EH LQWHJUDWHG
LQWR WKH ZHEFDVW DQG RQH FRPSXWHU DV
WKH VHUYHU IRU WKH ZHEFDVW LWVHOI� 7KH
FKRLFH RI FRPSXWHU ZDV ZHLJKHG E\
FRQVLGHULQJ WKH HDVH RI LQWHJUDWLRQ RI
DXGLR DQG YLGHR LQWR D UHDO�WLPH SUR�
GXFWLRQ HQYLURQPHQW� 1HWZRUNLQJ LV
VWUDLJKWIRUZDUG DOVR�

7KH YLGHRGLVF SOD\HUV ZHUH LQWHUIDFHG
WR D VZLWFKHU VR WKDW WKH ZHEFDVW SUH�
VHQWHUV FRXOG VHOHFW WKH DSSURSULDWH
JUDSKLFV� DQLPDWLRQ DQG LPDJHV IRU
WKH FRQWH[W RI WKH EURDGFDVW� /DPL�
QDWHG FDUGV GLVSOD\LQJ DQ LQGH[ WR WKH
GLVF FRQWHQWV ZHUH DYDLODEOH IRU TXLFN�
YLVXDO UHIHUHQFH GXULQJ WKH SURGXF�
WLRQV�

7KH YLGHR FRQIHUHQFLQJ EHWZHHQ 232
DQG WKH VWXGLR DW ([SORUDWRULXP ZDV

LPSOHPHQWHG WKURXJK D 3LFWXUH 7HO

���� ZLWK D � FKDQQHO ERQGHG FDOO
FRQQHFWLRQ YLD ,6'1 OLQH� 7KLV YLGHR
VLJQDO ZDV DYDLODEOH WKURXJK D VZLWFK�
DV ZHUH WKH FDPHUDV WKDW DIIRUGHG
YLHZV RI WKH DXGLHQFH� WKH SUHVHQWHUV�
ZLGH VKRWV RI WKH VWXGLR� DQG DGGL�
WLRQDO YLHZV RI WKH PXVHXP H[KLELW
IORRU� $ PLQLDWXUH FDPHUD� WKH VR�
FDOOHG ´OLSVWLFNµ FDPHUD� ZDV XVHG IRU
SHUVSHFWLYH VKRWV RI WKH+67PRGHO�

([SHULPHQW 7LPHOLQH DQG 3UR�

GXFWLRQ

7KURXJKRXW WKH FRXUVH RI WKH ���GD\
+67 6HUYLFLQJ 0LVVLRQ� WKH /RRNLQJ
%H\RQG %RXQGDULHV CCZHEFDVWV·· DQG
GHPRQVWUDWLRQV ZHUH LQFRUSRUDWHG E\
WKH ([SORUDWRULXP LQ D VHULHV RI
VFKHGXOHG WZLFH GDLO\ LQWHUDFWLRQV EH�
WZHHQ WKH LQ�KRXVH VFLHQFH HGXFDWRUV�
WKH VWXGLR DXGLHQFH DQG WKH UHPRWHO\

FRQQHFWHG JXHVWV �VFLHQWLVWV DQG HQJL�
QHHUV�� 7KHVH SUHVHQWDWLRQV LQWHJUDWHG
WKH OLYH 1$6$ 79 EURDGFDVW� DOO WKH
GLJLWDO OLEUDU\ IDFLOLWLHV DQG WKH KXPDQ
H[SHUWV WRJHWKHU� 7KH :HE PDWHULDOV
DQG SOD\EDFNV RI SULRU VHVVLRQV ZHUH
DYDLODEOH YLD WKH ,QWHUQHW GXULQJ WKH
UHPDLQGHU RI WKH WLPH�

7KH VWXGLR ZDV GHVLJQHG ZLWK WZR
GLVFUHHW VHWV RI IXQFWLRQV GLYLGHG EH�
WZHHQ WKH 3URGXFHU DQG WKH 3UHVHQW�
HUV� 'XULQJ HDFK VFKHGXOHG KRXU ORQJ
VHVVLRQ� WKH ([SORUDWRULXP VWDII PHP�
EHUV VHUYLQJ DV WKH ZHEFDVW YLGHR 3UH�
VHQWHUV ZHUH SULPDULO\ UHVSRQVLEOH IRU
FRQWUROOLQJ WKH FRQWHQW RI WKH SUR�
JUDP� 7KH 3URGXFHU ZDV UHVSRQVLEOH
IRU FUDIWLQJ D VHQVLEOH ZHEFDVW E\
VZLWFKLQJ EHWZHHQ WKH DYDLODEOH
VRXUFHV RI LQSXW� 7KH FRQWHQW ZDV LQ�
WHJUDWHG IURP DQ\ RI VHYHUDO YLGHR
FDPHUDV LQ WKH VWXGLR� DQ\ ZHE SDJH�
WKH 1$6$ 79 EURDGFDVW RU WKH YLGHR
IURP WKH RQOLQH 676F, H[SHUW� RU DXGLR
IURP RWKHU H[HUWV SDUWLFLSDWLQJ LQ WKH
HYHQW� 7KH UHPRWH YLHZHU ZRXOG WKHQ
VHH WKH VHOHFWHG YLGHR DQG DQ\ RWKHU
PDWHULDOV WKDW KDG EHHQ FKRVHQ� 'XU�
LQJ D ZHEFDVW� WKH 3UHVHQWHUV DOVR
VHUYHG DV WKH VWXGLR DXGLHQFH KRVWV
DQG VFLHQFH FRQWHQW PHGLDWRUV E\ VH�
OHFWLQJ WKH VSHFLILF GLJLWDO LPDJHV�
DQLPDWLRQ� 1$6$ 79 EURDGFDVW RU
SOD\EDFN RU WKH YLGHR IURP WKH RQOLQH
H[SHUW IRU GLVSOD\ RQ RQH RI WKUHH
ODUJH PRQLWRUV LQ WKH VWXGLR�� 7KHUH�
IRUH� WKH 3UHVHQWHUV FRXOG LPSURYLVH�
H[SHULPHQW� IROORZ XS RQ DXGLHQFH
TXHVWLRQV DQG UHDFW WR VXUSULVH GHYHO�
RSPHQWV TXLFNO\� 7KH 3URGXFHU WKHQ
ZRUNHG WR DOORZ WKH UHPRWH YLHZHUV WR
VKDUH LQ WKH HYHQW� 7KH GLYLVLRQ RI OD�
ERU EHWZHHQ WKH 3URGXFHU DQG 3UH�
VHQWHUV ZDV LPSRUWDQW VR DV WR SUH�
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VHUYH WKH UHDO WLPH QDWXUH RI WKH
EURDGFDVW� EXW VKDUHG LQ DQ LQWHOOLJHQW
ZD\� 7KH ZHEFDVW DOVR SURYLGHG D YH�
KLFOH IRU WKH KXPDQ H[SHUW WR EHFRPH
D K\SHU�OLQNHG OLYH:HE UHVRXUFH WR EH
LQWHJUDWHG LQWR WKH SURGXFWLRQ� 7KH
DXGLR IURP WKH VHVVLRQ ZDV FRQWLQX�
RXVO\ DYDLODEOH WKURXJK 5HDO $XGLR RQ
WKH:HE�

:HEFDVW 6FHQDULR

'XULQJ HDFK EURDGFDVW� WKH ([SORUDWR�
ULXP VWDII JDYH D VKRUW LQWURGXFWLRQ WR
WKH VWXGLR VHWXS� DQG GLVFXVVHG EULHIO\
KRZ +67 ZRUNV DQG WKH SXUSRVH RI
WKH 6HUYLFLQJ 0LVVLRQ� ,Q HDFK FDVH� D
OLYH DXGLHQFH ZDV SUHVHQW� PRVWO\
FRPSULVHG RI FKDQFH VFLHQFH PXVHXP
YLVLWRUV� $W OHDVW RQH H[SHUW IURP WKH
VFLHQFH FRPPXQLW\ SDUWLFLSDWHG LQ
HDFK VHVVLRQ� %HIRUH HDFK ZHEFDVW�
232 SURYLGHG WR &0& YLD HPDLO RU
WHOHSKRQH WKH QDPH DQG ILHOG RI H[�
SHUWLVH RI WKH OLYH SDUWLFLSDQWV� ,Q HDFK
KRXU� WKH EURDGFDVWHUV NH\HG WKHLU GLV�
FXVVLRQV WR WKH H[SHUW DYDLODEOH� WR
EULQJ WKH OLYH SDUWLFLSDQWV DORQJ D VSH�
FLILF VFLHQFH RU WHFKQLFDO WKUHDG JHU�
PDQH WR WKH H[SHUWLVH RI WKH RQOLQH
VFLHQWLVW RU HQJLQHHU� $IWHU LQWHUDFWLRQ
EHWZHHQ WKH EURDGFDVWHUV DQG WKH H[�
SHUW� WKH OLYH DXGLHQFH ZDV HQJDJHG LQ
GLVFXVVLRQ DQG TXHVWLRQV� 7KH\ ZHUH
IUHH WR IROORZ DQ\ VXEMHFW WKH\ FKRVH
DQG FRQWLQXH GLDORJV ZLWK WKH EURDG�
FDVWHU DQG WKH H[SHUW� 7KH ([SORUDWR�
ULXP VWDII ZRXOG DFFHVV SDUWLFXODU
DQLPDWLRQ� LPDJHV� YLGHR ILOHV RU ZHE
VLWHV WR LOOXVWUDWH D SRLQW RU WR DLG LQ WKH
GLVFXVVLRQ� 0RVW UHPRWH H[SHUW SDU�
WLFLSDQWV YLHZHG WKH :HE EURDGFDVW
ZKLOH LQWHUDFWLQJ ZLWK WKH ([SORUDWR�
ULXP VWDII DQG WKH DXGLHQFH�

%\ YLHZLQJ WKH :HE OLQN� WKH H[SHUW
FRXOG GLUHFW WKH YLHZHUV WR QRWLFH VSH�
FLILF IHDWXUHV LQ WKH LPDJHV� DQLPDWLRQ
DQG JUDSKLFV EHLQJ GLVSOD\HG RQ WKH
PRQLWRUV LQ WKH VWXGLR� 7KLV WRRN VRPH
SUDFWLFH LQ RUGHU WR JHW DGHTXDWH V\Q�
FKURQ\ EHWZHHQ DOO WKH FRPSRQHQWV
DQG SHUVRQQHO� ,Q VRPH FDVHV� YLHZLQJ
WKH :HE EHFDPH D GLVWUDFWLRQ IRU WKH
UHPRWH H[SHUW SDUWLFLSDQW GXH WR WKH
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WLPH�GHOD\HG IHHGEDFN� +RZHYHU�
XVXDOO\ WKH VWXGLR DXGLHQFH GLG QRW
UHDFW QHJDWLYHO\ LQ UHVSRQVH WR WKH
WLPH GHOD\V EHWZHHQ FRPSRQHQWV DQG
FKLOGUHQ SDUWLFLSDQWV ZHUH WKH PRVW
DGDSWDEOH WR WKH VWXGLR HQYLURQPHQW�
:HE YLVLWRUV ZHUH XVXDOO\ H[SHULHQFHG
DQG DGDSWHG WR WKH ZHEFDVW DFFRUG�
LQJO\� )RU H[DPSOH DXGLR UHFHSWLRQ
ZDV DOZD\V JRRG� VR PXFK VR WKDW
VRPH :HE YLVLWRUV UHSRUWHG KHDULQJ
VRPH XQZDQWHG DXGLR IHHGEDFN LQ WKH
PXVHXP H[SHULHQFHG LQ RQH RI WKH
HDUOLHU VHVVLRQV� 9LGHR GHOD\V ZHUH
UHSRUWHG EXW :HE YLVLWRUV DOZD\V UH�
PDUNHG WKDW WKRXJK WKH\ ZHUH GLVDS�
SRLQWHG DW WKH GHOD\� WKH\ H[SHFWHG LW
GXH WR WKHLU DFFHVV EDQGZLGWK OLPLWD�
WLRQV� ,Q WKH IXWXUH� ZH LQWHQG WR H[�
SHULPHQW ZLWK FXWWLQJ HGJH YLGHR

SURGXFWV VXFK DV 5HDO9LGHR� ZKLFK
ZDV QRW \HW UHOHDVHG GXULQJ WKH H[�
SHULPHQW� $V LQ DQ\ OLYH SURGXFWLRQ�
VWDII VXSSRUWLQJ WKH HYHQW H[SHULHQFHG
SHULRGV RI LQWHQVH DFWLYLW\ DQG SHUL�
RGLFDOO\ ZHUH UHTXLUHG WR CCLQVWDQWO\··
UHFWLI\ WHFKQLFDO GLIILFXOWLHV�

7KH ([SORUDWRULXP DOVR FRQGXFWHG
RIIOLQH VHVVLRQV DQG RIIHUHG KDQGV�RQ
DFWLYLWLHV IRU FKLOGUHQ� IDPLOLHV DQG
RWKHU YLVLWRUV WKDW UHODWHG WR WKH 6HUY�
LFLQJ 0LVVLRQ� VXFK DV EXLOGLQJ VLPSOH
VSHFWURJUDSKV� LQWURGXFWLRQ WR WKH
,QWHUQHW DQG RWKHU VXEMHFWV� 6LQFH WKH
VWXGLR ZDV ORFDWHG LQ WKH PLGVW RI WKH
([SORUDWRULXP H[KLELW DUHD� PXVHXP
YLVLWRUV FRXOG LQYHVWLJDWH RWKHU VFLHQFH
WRSLFV EHIRUH RU DIWHU WKHLU ZHEFDVW
SDUWLFLSDWLRQ� ([SORUDWRULXP VWDII FRQ�
WLQXHG WKHLU FORVH LQWHUDFWLRQ ZLWK D
QHWZRUN RI FODVVURRPV DQG WHDFKHUV
HVWDEOLVKHG WKURXJK WKH &29,6� 6FL�
HQFH /HDUQLQJ 1HWZRUN DQG 6FLHQFH
,QIRUPDWLRQ ,QIUDVWUXFWXUH SURMHFWV

IXQGHG E\ 1$6$ DQG 16) E\ SUR�
YLGLQJ XSGDWHV DQG RQOLQH DFWLYLWLHV�

(YDOXDWLRQ

0HWKRGV DQG ,QVWUXPHQWV

232 VWDII OHG WKH GHYHORSPHQW RI WKH
HYDOXDWLRQ PHWKRGV IRU WKH H[SHUL�
PHQW� 7KH RWKHU H[SHULPHQWHUV FRQ�
FHQWUDWHG RQ GHSOR\LQJ WKH WHFKQROR�
JLHV DQG FROODWLQJ FRQWHQW VR WKDW WKH
HYDOXDWLRQ SODQ ODJJHG WKH H[SHUL�
PHQW SODQQLQJ� 1HYHUWKHOHVV� WKH
/RRNLQJ %H\RQG %RXQGDULHV H[SHULPHQW
ZDV GRFXPHQWHG WKURXJK YLGHR WDS�
LQJ DW ERWK SDUWLFLSDWLQJ VLWHV� DQG LQ
ZULWWHQ UHSRUWV� $ VXUYH\ IRU WKH ([�
SORUDWRULXP VWXGLR DXGLHQFH DQG IRU
WKH :HE YLVLWRUV ZDV GHYHORSHG� 7KH
VXUYH\ IRUP ZDV FLUFXODWHG LQ SULQWHG
IRUP DW WKH PXVHXP DQG OLQNHG IURP
WKH /RRNLQJ %H\RQG %RXQGDULHV :HE
SDJHV� &0& DQG 232 FROOHFWHG DGGL�
WLRQDO DQHFGRWDO GDWD� LQ WKH IRUP RI
FRPPHQWDU\ DQG REVHUYDWLRQV
WKURXJK HPDLO DQG SKRQH FDOOV� 7KH
232 HYDOXDWRU LQWHUYLHZHG NH\ H[�
SHULPHQW SDUWLFLSDQWV LQGLYLGXDOO\ DW
ERWK LQVWLWXWLRQV WR FROODWH LQVLJKWV UH�
JDUGLQJ ERWK SURFHVV DQG WKH SURGXFWV
RI WKH SURMHFW� &ROOHFWLYH GHEULHILQJ
VHVVLRQV ZHUH KHOG LQ SHUVRQ RU E\
WHOHFRQIHUHQFH WR FRPSLOH FRPPRQ
WKHPHV LQ WKH HYDOXDWLRQ� 7KH HYDOXD�
WRU DOVR LQWHUYLHZHG HDFK LQGLYLGXDO
676F, H[SHUW ZKR SDUWLFLSDWHG�

7KH LQVWUXPHQWV RI HYDOXDWLRQ� L�H��
LQGLYLGXDO LQWHUYLHZV DQG FROOHFWLYH
GLVFXVVLRQV KDYH EHHQ IRXQG E\ 232
DQG &0& WR EH KLJKO\ SURGXFWLYH LQ
RWKHU YHQXHV� DQG KDYH EHHQ GHPRQ�
VWUDWHG WR SURYLGH IDU PRUH LQ GHSWK
LQIRUPDWLRQ LQ D WLPHO\ IDVKLRQ FRP�
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SDUHG WR ZULWWHQ RU HOHFWURQLF IRUPV�
SDUWLFXODUO\ IRU RQOLQH UHVRXUFH XVH�
6WDQGDUG TXHVWLRQV ZHUH SRVHG WR
HDFK SHUVRQ LQWHUYLHZHG� EXW WKH IRU�
PDW DOORZHG D IUHHU DQG PRUH FRP�
SOHWH GLVFXVVLRQ WKDQ PRUH WHUVHO\
FRQVWUXFWHG IRUP�EDVHG LQVWUXPHQWV�
2WKHU LQVWUXPHQWV VXFK DV :HE KLWV
DQG RWKHU UHODWHG PHWULFV ZHUH FRP�
SLOHG DV ZHOO�

7KH HYDOXDWLRQ RI WKH SURMHFW UHIOHFWHG
WKH H[SHULPHQW VWUXFWXUH IRFXVVLQJ RQ
WKH SODQQLQJ� H[HFXWLRQ DQG WKH UH�
YLHZ SKDVH� 7KH QH[W VHFWLRQ UHIOHFWV
WKLV VWUXFWXUH�

5HVXOWV

2YHUDOO (IIHFWLYHQHVV

7KH H[SHULPHQW ZDV VSHFLILFDOO\ GH�
VLJQHG WR EH D ORZ�NH\� PRGHVWO\ DG�
YHUWLVHG HYHQW LQ RUGHU WR FRQFHQWUDWH
RQ GHSOR\LQJ WKH WHFKQRORJ\ DQG
VWXG\LQJ WKH ZHEFDVW VWXGLR PHWKRG�
RORJ\� 6XUSULVLQJO\� WKH /RRNLQJ %H\RQG
%RXQGDULHV :HE�EDVHG DXGLHQFH ILOOHG
WR FDSDFLW\ ERWK WKH ([SORUDWRULXP
DQG ,QVWLWXWH 7�� QHWZRUN OLQHV RYHU
WKH ���� 3UHVLGHQW·V 'D\ ZHHNHQG�
([SORUDWRULXP VWDII QRWHG WKDW D KROL�
GD\ ZHHNHQG ZLWK YHU\ JRRG ZHDWKHU
LQ 6DQ )UDQFLVFR XVXDOO\ HQJHQGHUV
ORZHU SXEOLF LQWHUHVW ERWK LQ YLVLWRU
WXUQ RXW DQG LQ :HE XVDJH� 7KLV SDU�
WLFXODU ZHHNHQG ZDV DQ H[FHSWLRQ�
SULPDULO\ GXH WR WKH DGYHUWLVHPHQW RI
WKH /RRNLQJ %H\RQG %RXQGDULHV HYHQW�

7KH GDWD FROOHFWHG LV VXPPDUL]HG DV
IROORZV�

• $SSUR[LPDWHO\ ��� SHUVRQV SDU�
WLFLSDWHG LQ WKH OLYH VWXGLR HYHQWV�

• 7KH ZHEFDVW VLWH LWVHOI UHFHLYHG
PRUH WKDQ ������� :HE KLWV� DYHU�
DJLQJ DSSUR[LPDWHO\ ������ SHU
GD\ RYHU WKH H[SHULPHQW·V QLQH�
GD\ GXUDWLRQ� 2WKHU UHODWHG OLQNV
UHFHLYHG HTXLYDOHQW DFFHVVHV�

• 8VHUV IURP ������ XQLTXH KRVWV
DFFHVVHG WKH :HE VLWH� GHPRQ�
VWUDWLQJ D ZLGHVSUHDG DXGLHQFH
DQG LQWHUHVW

• :HE XVHUV ZHUH GLVWULEXWHG
ZRUOGZLGH� 7KH KLJKHVW SHUFHQW�
DJH RI DFFHVVHV EH\RQG WKH 8QLWHG
6WDWHV FDPH IURP &DQDGD� 6ZH�
GHQ� WKH 8QLWHG .LQJGRP� $XVWUD�
OLD� *HUPDQ\ DQG -DSDQ�

• ��� RI WKH UHVSRQGHQW :HE YLHZ�
HUV VWDWHG WKDW WKH ZHEFDVW IRUPDW
ZDV DQ HIIHFWLYH ZD\ WR SURYLGH
WKH SXEOLF ZLWK FXUUHQW VFLHQWLILF
DQG WHFKQRORJLFDO LQIRUPDWLRQ�

• ��� YDOXHG WKDW WKH VFLHQFH DQG
WHFKQLFDO :HE LQIRUPDWLRQ ZDV
PRUH LQ�GHSWK WKDQ DQ\WKLQJ SUH�
VHQWHG WKURXJK RWKHU PHGLD� PRVW
QRWDEO\ WKH QHZV� 6RPH XVHUV�
ERWK DEURDG DQG LQ WKH FRQWLQHQWDO
86 UHSRUWHG WKDW LQ ORFDWLRQV
ZKHUH QRUPDO 79 UHFHSWLRQ LV
SRRU DQG QHZV FRYHUDJH RI WKH
6HUYLFLQJ 0LVVLRQ ZDV VSDUVH� WKH
H[SHULPHQW ZDV HVSHFLDOO\ DSSUH�
FLDWHG DQG EHFDPH D IXQGDPHQWDO
VRXUFH RI LQIRUPDWLRQ�

• ��� RI WKH XVHUV UHSRUWHG WKH\
ZRXOG YLVLW WKH 676F, :HE VLWH
DJDLQ�

• ��� VWDWHG WKDW WKH VFLHQFH ZDV
H[SODLQHGZHOO

• ��� RI WKH UHVSRQGHQWV VWDWHG WKDW
WKH ZHEFDVW ZDV DQ HIIHFWLYH ZD\

«VWDII QRWLFHG
WKDW DWWHQGHHV
SRVHG IDLUO\ VR�
SKLVWLFDWHG TXHV�
WLRQV� GHPRQ�
VWUDWLQJ SULRU
NQRZOHGJH RI WKH
VXEMHFW PDWWHU«
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WR FRPPXQLFDWH VFLHQFH LQIRUPD�
WLRQ� DQG D VLPLODU SHUFHQWDJH
VWDWHG WKDW IXWXUH EURDGFDVWV
VKRXOG EH LQWHJUDWHG LQWR WKH VDPH
IRUPDW

• ��� RI WKH YLHZHUV WXQHG LQ WR D
ZHEFDVW PRUH WKDQ RQFH DQG ���
DFFHVVHG WKHZHEFDVW PRUH WKDQ ��
WLPHV �WKH ZHEFDVWV ZHUH FRQ�
GXFWHG WZLFH GDLO\ IRU �� GD\V�

• 7KH H[SHULPHQW·V :HE SDJH ZDV
GDLO\ LQ WKH WRS � SDJHV RI VHUYLF�
LQJ PLVVLRQ :HE SDJHV RIIHUHG
IURP 676F,� ZKLFK DOVR LQFOXGHG D
´0LVVLRQ 8SGDWHµ SDJH�

232 DQG &0& VWDII QRWLFHG WKDW DW�
WHQGHHV SRVHG IDLUO\ VRSKLVWLFDWHG
TXHVWLRQV� GHPRQVWUDWLQJ SULRU
NQRZOHGJH RI WKH VXEMHFW PDWWHU DQG
DVNHG IROORZ�XS TXHVWLRQV GXULQJ WKH
EURDGFDVWV� HQJDJLQJ LQ WKRXJKWIXO
GLDORJ ZLWK WKH 3UHVHQWHUV� 0DQ\ SDU�
WLFLSDQWV FDPH SUHSDUHG IRU WKH HYHQW�
GHPRQVWUDWLQJ NHHQ LQWHUHVW LQ WKH
VFLHQFH FRQWHQW� +67� DQG WKH 6HUYLF�
LQJ 0LVVLRQ� ,W ZDV ORJLVWLFDOO\ LPSRV�
VLEOH WR FRQGXFW SUH� DQG SRVW� WHVWLQJ
RI SDUWLFLSDQWV� SDUWLFXODUO\ :HE
YLHZHUV� DQG WKHUHIRUH WKH DFWXDO LP�
SURYHPHQW LQ WKH SXEOLF·V XQGHU�
VWDQGLQJ RI VFLHQFH DQG WHFKQRORJ\
FRXOG QRW EH TXDQWLWDWLYHO\ PHDVXUHG�
+RZHYHU� FRQVLGHULQJ WKHLU WHVWLPRQL�
DOV� SDUWLFLSDQWV DSSHDUHG WR KDYH LQ�
FUHDVHG WKHLU XQGHUVWDQGLQJ RI VRPH
IDFHW RI WKH FRQWHQW SURYLGHG�

&ROODERUDWLRQ 6XFFHVV

([SORUDWRULXP UHSRUWHG D JUHDW EHQHILW
LQ FROODERUDWLQJ GLUHFWO\ ZLWK D VFLHQ�
WLILF UHVHDUFK LQVWLWXWLRQ VXFK DV 676F,�
RIIHULQJ VSHFLILF H[SHUWLVH DOORZLQJ WKH
PXVHXP VWDII LQ WXUQ WR DGGUHVV FXU�

UHQW ODWH EUHDNLQJ VFLHQFH HYHQWV LQ
UHVSRQVH WR SXELF LQWHUHVW� ,Q DGGLWLRQ�
232 ZDV DEOH WR SURYLGH PDQ\ UHOH�
YDQW RQOLQH UHVRXUFHV WKDW ZHUH NH\ WR
WKH H[SHULPHQW� 7KH PDWHULDOV DQG
GLUHFW LQWHUDFWLRQ ZLWK WKH H[SHUWV DW
676F, DOORZHG WKH PXVHXP SHUVRQQHO
WR GHYHORS WKHLU RZQ XQGHUVWDQGLQJ
RI +67� LWV LQVWUXPHQWDWLRQ� DQG WKH
+67 VFLHQFH SURJUDP VR WKH\ LQ WXUQ
FRXOG PHGLDWH WKH FRQWHQW WR D ODUJH
DXGLHQFH�

232 EHQHILWHG JUHDWO\ IURP WKH FRO�
ODERUDWLRQ E\ SDUWLFLSDWLQJ LQ D FOHDU
GHPRQVWUDWLRQ RI WKH EURNHUDJH
SRZHU RI VFLHQFH FHQWHUV� :KLOH WKH
H[SHULPHQW GHPDQGHG LQWHQVLYH DW�
WHQWLRQ IURP 676F, VWDII� WKH H[SHUWLVH
ZDV DFFHVVLEOH E\ D YHU\ ZLGH DXGL�
HQFH ZKLFK ZRXOG QRW KDYH EHHQ
UHDFKHG HIIHFWLYHO\ WKURXJK PRUH WUD�
GLWLRQDO PHWKRGV �OHFWXUHV� SKRQH
FDOOV� RQH�RQ�RQH LQWHUDFWLRQV��

6WDII IURP ERWK LQVWLWXWLRQV UHSRUWHG
WKH H[SHULPHQW SURYLGHG EHWWHU FODULW\
UHJDUGLQJ WKH W\SHV RI FROODERUDWLRQV
WKDW ZRXOG EH IHDVLEOH LQ WKH IXWXUH�

3ODQQLQJ 3KDVH (YDOXDWLRQ

*RDOV DQG WLPHOLQH� 7KH SURMHFW SDU�
WLFLSDQWV DOO DJUHHG WKDW WKH &R�
LQYHVWLJDWRUV �&� &KULVWLDQ DQG 5�
6HPSHU� FRPPXQLFDWHG WKH JRDOV DQG
H[SHFWDWLRQV RI WKH SURMHFW WR HDFK
RWKHU DQG WR DOO SDUWLFLSDQWV� $OO VWDWHG
WKDW WKH WLPH SHULRG IRU DFTXLVLWLRQ
DQG LPSOHPHQWDWLRQ RI WKH DSSURSUL�
DWH WHFKQRORJ\ IRU WKH OLYH OLQN ZDV
XQGHUHVWLPDWHG� OHDGLQJ WR D FRP�
SUHVVHG VFKHGXOH QHDU WKH WLPH RI WKH
6HUYLFLQJ 0LVVLRQ� 2QH SRLQW RI FRQ�
WDFW DW HDFK ,QVWLWXWLRQ ZDV GHVLJQDWHG
WR VLPSOLI\ FRPPXQLFDWLRQ EHWZHHQ
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SDUWLFLSDQWV� 7KLV LPSRUWDQW ´RQH
SRLQW RI FRQWDFWµ OHVVRQ LV FRQVLVWHQW
ZLWK WKDW GHULYHG IURP ERWK WKH
CC/LYH IURP WKH 6WUDWRVSKHUH·· DQG
CC/LYH IURP +XEEOH·· SURMHFWV WKDW WKH
([SORUDWRULXP DQG 676F, VXSSRUWHG LQ
WKH SDVW�

7HFKQLFDO DVSHFWV� 0RVW RI WKH SURE�
OHPV HQFRXQWHUHG UHYROYHG DURXQG
GHSOR\PHQW RI WKH FRPPHUFLDOO\ VXS�
SOLHG WHFKQRORJ\ WKDW ZDV LPSOH�
PHQWHG WR SURYLGH WKH LQWHUDFWLRQ EH�
WZHHQ &0& DQG 232 GXULQJ WKH
ZHEFDVWV� 2WKHU FRPSRQHQWV VXFK DV
WKH YLGHR IHHG WR WKH ,QWHUQHW� WKH
DXGLR VHUYHU� WKH :HE VHUYHUV� WKH OD�
VHU GLVF GLJLWDO OLEUDU\ IDFLOLW\ DQG WKH
QHWZRUN FRQQHFWLRQV ZHUH UHOLDEOH�
0LVFRPPXQLFDWLRQ DQG XQIDPLOLDULW\
ZLWK WKH YLGHR OLQN WHFKQRORJ\ OHDG WR
GHOD\V� &0& ZDV P\VWLILHG E\ WKH
FRPSOH[ SURFXUHPHQW SURFHGXUHV WKDW
232 PXVW FRPSO\ ZLWK� EHLQJ D UH�
FLSLHQW RI IHGHUDO IXQGLQJ� 7KH SUR�
FXUHPHQW OHDG WR GHOD\V DOWKRXJK
676F, VWDII UHVSRQGHG YDOLDQWO\ WR WKH
FKDOOHQJH� 7KH VKRUW IXQGLQJ F\FOH
DQG ORQJ SURFXUHPHQW WLPHV DOVR SUR�
KLELWHG H[WHQVLYH SUH�WHVWLQJ DQG UH�
KHDUVDOV� %RWK VLWHV FRPPXQLFDWHG
WKDW VXFK H[HUFLVHV ZRXOG KDYH EHHQ
KLJKO\ YDOXDEOH�

3URPRWLRQ� %RWK LQVWLWXWLRQV IRXQG
WKDW FRRUGLQDWHG SURPRWLRQ DQG SUHVV
UHOHDVHV ZRXOG KDYH LQFUHDVHG FOLHQ�
WHOH IRU WKH SURMHFW� $IWHU WKH H[SHUL�
PHQW :HE SDJH ZDV OLQNHG IURP H[�
WHUQDO 1$6$ SDJHV� :HE SDUWLFLSDWLRQ
LQFUHDVHG� %RWK LQVWLWXWLRQV FRQFXUUHG
WKDW PRUH IUHTXHQW DQG FRPSUHKHQ�
VLYH FRPPXQLFDWLRQ DQG SODQQLQJ
ZRXOG KDYH LPSURYHG WKH H[SHULPHQ�
WDO FRQGLWLRQV� EXW LW LV UHFRJQL]HG WKDW

DOO WKH VWDII ZDV VHYHUHO\ RYHU FRPPLW�
WHG ZKLFK RIWHQ SURKLELWHG VXFK RSWL�
PDO LQWHUDFWLRQV�

([HFXWLRQ 3KDVH (YDOXD�

WLRQ

&RQVWDQW FRPPXQLFDWLRQ EHWZHHQ
232 DQG &0& LPPHGLDWHO\ EHIRUH
DQG GXULQJ WKH ZHEFDVWV ZDV HVVHQ�
WLDO� 7KH VWDII DW ERWK VLWHV DSSUHFLDWHG
JDLQLQJ H[SHULHQFH LQ SXVKLQJ LQWR
XQNQRZQ WHUULWRU\ LQ D SURMHFW WKDW
ZDV W\SLILHG E\ JRRG VSLULWV DQG D
VHQVH RI H[SHULPHQWDWLRQ� &0& VWDII
ZHUH VXUSULVHG DQG SOHDVHG WKDW WKH
SURMHFW PDQDJHPHQW DW 232 ZDV
IOH[LEOH� RUJDQL]HG DQG GHWDLO RULHQWHG�

7HFKQLFDO DVSHFWV� 232 VWDII UHSRUWHG
WKDW HDUOLHU WHFKQLFDO VSHFLILFDWLRQV
DQG SURFXUHPHQW ZRXOG KDYH EHHQ
KHOSIXO VR WKDW GHHSHU H[SHULHQFH ZLWK
HTXLSPHQW FRXOG KDYH EHHQ DWWDLQHG�
$ PRUH UREXVW WHVWLQJ VFKHGXOH ZRXOG
KDYH EHHQ EHQHILFLDO� 7KH SULPDU\
WHFKQLFDO JOLWFKHV DW WKH VWXGLR ZHUH
WKH ODFN RI 5HDO$XGLR VWUHDP RQ WKH
ILUVW GD\� DQG VSRUDGLF DXGLR IHHGEDFN
KRZOV HDUO\ LQ WKH SURJUDP� 7KH IHHG�
EDFN LV GLIILFXOW WR FRQWURO IRU OLYH
LQWHUQHW FRPPXQLFDWLRQ� HVSHFLDOO\
IURP D QRLV\ HQYLURQPHQW ZLWK PXOWL�
SOH PLFURSKRQHV DQG D SXEOLF DGGUHVV
V\VWHP�

5HVRXUFHV� $ FULWLFDO DVSHFW RI /RRNLQJ
%H\RQG %RXQGDULHV ZDV WKH DELOLW\ RI
232 WR SURYLGH WZR JXHVWV HDFK GD\�
7KLV ZDV QR VPDOO HIIRUW DQG FHUWDLQO\
ZDV WKH FHQWHUSLHFH RI WKH ZHEFDVW
VHULHV� $OO JXHVWV ZHUH FOHDUO\ LQWHU�
HVWHG LQ WKH H[SHULPHQW� DQG DOWKRXJK
VRPH ZHUH OHVV FRPIRUWDEOH RQ FDPHUD
WKDQ RWKHUV� WKH JURXS RI H[SHUWV ZDV
SHUFHLYHG DV OLYHO\� IULHQGO\� DS�

7KH DYDLODELOLW\ RI
PXOWLPHGLD UH�
VRXUFHV LQ D ODUJH
IDUP WKDW FDQ EH
XVHU VHOHFWHG
DFURVV WKH ,QWHU�
QHW DV ZHOO DV LQ�
FRUSRUDWHG LQWR
UHDO�WLPH HYHQWV LV
DQ LPSRUWDQW RXW�
FRPH.
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SURDFKDEOH DQG DGDSWDEOH WR WKH ODE\�
ULQWKLQH WHFKQLFDO VHW XS�

232 UHSRUWHG WKDW WKH WKLUG SDUW\
FRQVXOWDQW WDVNHG WR ZRUN RQ WKH 3LF�
WXUH7HO V\VWHP ZDV QRW FRRSHUDWLYH�
UHVXOWLQJ LQ PDQ\ GHOD\V� 7KH LGHDO
VLWXDWLRQ LV WR ZRUN ZLWK 3LFWXUH7HO
GLUHFWO\� 7KH 232 VSDFH XVHG IRU WKH
YLGHR FRQIHUHQFLQJ ZDV QRW LGHDO IRU
WKH H[SHULPHQW� EXW WKDW HQYLURQPHQW
ZDV LQ WKH SURFHVV RI UHGHVLJQ� SDUWO\
WR DFFRPPRGDWH VXFK HYHQWV�

,W ZDV UHPDUNHG E\ VWDII DW ERWK VLWHV
WKDW D UHFRUGLQJ RI GD\�WR�GD\ HYHQWV
ZDV EHQHILFLDO IRU FKDQJLQJ DQG LP�
SURYLQJ WKH SURGXFWLRQV DQG VHUYH DV
D YDOXDEOH GRFXPHQWDWLRQ VRXUFH�

3URGXFWLRQ� ,W ZDV DJUHHG E\ ERWK VLWHV
WKDW WKH RYHUDOO IRUPDW RI WKH ZHEFDVWV
ZRUNHG ZHOO� ,Q IXWXUH HYHQWV� D EDFN
FKDQQHO RI FRPPXQLFDWLRQ ZRXOG EH
YDOXDEOH IRU RII�VFUHHQ VWDII WR LPSURYH
DGMXVWPHQW RI FDPHUDV� OLJKWLQJ�
DXGLR� DSSHDUDQFH RI WKH ZHEFDVW� DQG
WR FRRUGLQDWH ORJLVWLFV� 0RVW JXHVWV
ZRXOG KDYH EHQHILWHG E\ KDYLQJ WKH
DELOLW\ WR YLHZ WKH DXGLHQFH� SHUKDSV
WKURXJK D EDFN FKDQQHO� $Q LQWURGXF�
WLRQ WR WKH VWXGLR DQG WKH VHW EHIRUH
HDFK VHVVLRQ WKURXJK KDQG�KHOG FDP�
HUD IHHGV ZRXOG KDYH EHHQ KHOSIXO IRU
WKH JXHVWV�

7KH DXGLHQFH DQG UHPRWH YLHZHUV DS�
SHDUHG WR UHVSRQG EHVW WR JXHVWV WKDW
GUHVVHG LQ ´EXVLQHVV FDVXDOµ UDWKHU
WKDQ VXLWV DQG WLHV� 232 DQG &0&
QRWHG WKDW FDVXDO GUHVV DSSHDUHG WR
VHW D PRUH FRRSHUDWLYH� DSSURDFKDEOH
PRRG DQG VHW WKH DXGLHQFH DW HDVH�
ZLWKRXW GHWUDFWLQJ DW DOO IURP WKH LQ�
IRUPDO OHDUQLQJ HQYLURQPHQW�

(YDOXDWLRQ SODQ� 7KH HYDOXDWLRQ RI WKH
HYHQWV E\ WKH VWXGLR DXGLHQFH ZDV D
ELW FXPEHUVRPH DQG UHTXLUHG SDUWLFL�
SDQWV WR PRYH WR D VHSDUDWH ORFDWLRQ WR
FRPSOHWH WKH IRUPV� 7KLV VLWXDWLRQ
VKRXOG EH LPSURYHG IRU IXWXUH HYHQWV�
7KH RQOLQH IHHGEDFN EXWWRQV ZHUH
XVHG UHJXODUO\ E\ ZHEFDVW YLHZHUV
DQG WKH UHVSRQVH ZDV RYHUZKHOP�
LQJO\ SRVLWLYH� 7KLV LV SHUKDSV D ELW
XQH[SHFWHG VLQFH H[SHULHQFH DW 232
DQG &0& KDV VKRZQ WKDW ZHE XVHUV
DUH PRUH OLNHO\ WR SURYLGH QHJDWLYH
FRPPHQWDU\ UDWKHU WKDQ H[SUHVVLQJ
SUDLVH RU SRVLWLYH HQWKXVLDVP� 7KH
GDLO\ YLGHR GRFXPHQWDWLRQ ZDV YDOX�
DEOH IRU DFFHVVLQJ DXGLHQFH UHDFWLRQ
DIWHU WKH EURDGFDVW ZDV RYHU� SDUWLFX�
ODUO\ EHFDXVH LQ VLWX HYDOXDWLRQ ZDV
GLIILFXOW�

6XPPDU\ DQG /HVVRQV

/HDUQHG

7KH H[SHULPHQW UHVXOWHG LQ DFKLHYH�
PHQW RI WKH PDMRU JRDOV DQG ODLG WKH
JURXQGZRUN IRU SURGXFWLYH FROODERUD�
WLRQV LQ WKH IXWXUH� /RRNLQJ %H\RQG
%RXQGDULHV FDQ EH GHVFULEHG DV D VXF�
FHVVIXO LPSOHPHQWDWLRQ RI D QRYHO
OHDUQLQJ HQYLURQPHQW� %DVHG RQ WKH
LQSXW IURP VWDII DQG IURP WKH GDWD
IURP WKH VWXGLR DQG :HE DXGLHQFHV�
WKH SURJUDP ZDV ZHOO UHFHLYHG DQG
ZDV UHIHUUHG WR DV DQ LQWHUHVWLQJ ZD\
WR OHDUQ DERXW PDMRU VFLHQWLILF DQG
WHFKQRORJLFDO HYHQWV� $UHDV RI LP�
SURYHPHQW LQ WKH SODQQLQJ VWDJH VXFK
DV HDUO\ SURFXUHPHQW RI HTXLSPHQW
DQG D VFKHGXOH RI WHVWLQJ ZRXOG EH
EHQHILFLDO� 6ROYLQJ WHFKQRORJLFDO LVVXHV
HDUO\ ZLOO HQKDQFH EURDGFDVWV DQG LP�
SURYH WKH DELOLW\ RI WKH VWDII� WKH JXHVWV
DQG WKH DXGLHQFHV WR LQWHUDFW IUHHO\
DQG VSRQWDQHRXVO\� 7KH DYDLODELOLW\ RI
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PXOWLPHGLD UHVRXUFHV LQ D ODUJH IDUP
WKDW FDQ EH XVHU VHOHFWHG DFURVV WKH
,QWHUQHW DV ZHOO DV LQFRUSRUDWHG LQWR
UHDO�WLPH HYHQWV LV DQ LPSRUWDQW RXW�
FRPH� ,W LV UHFRJQL]HG WKDW VWURQJHU�
PRUH UREXVW DQG PRUH WLPHO\ HYDOXD�
WLRQ SODQQLQJ DQG H[HFXWLRQ FDQ EH
GHVLJQHG

)XWXUH 'LUHFWLRQV

%DVHG RQ WKLV H[SHULPHQW� WKH ([SORUD�
WRULXP DQG WKH 232 DW 676F, ZLOO FRQ�
WLQXH ERWK FROODERUDWLYHO\ DQG
WKURXJK VHSDUDWH HIIRUWV WR XVH
ZHEFDVW WHFKQLTXHV WR LQWHUDFW ZLWK
WKH LQWHUHVWHG SXEOLF UHJDUGLQJ VFLHQFH
DQG WHFKQRORJ\ FRQWHQW� /RRNLQJ %H�
\RQG %RXQGDULHV SURYLGHG D VSULQJ�
ERDUG IRU FUHDWLRQ RI PRUH SHUPDQHQW
EURDGFDVW IDFLOLWLHV DW ([SORUDWRULXP�
DQG IXWXUH HQGHDYRUV ZLOO LQFOXGH
ZHEFDVWV WKDW LQWHJUDWH OLYH YLGHR IURP
D YDULHW\ RI VLWXDWLRQV DQG HYHQWV ZLWK
DQFLOODU\ LQIRUPDWLRQ DQG PXOWLPHGLD
UHVRXUFHV� ,W LV RI NHHQ LQWHUHVW RQ WKH
SDUW RI 232 VWDII WR LQFRUSRUDWH
ZHEFDVWLQJ LQ WKH VXLWH RI LQWHUDFWLYH
WRROV XVHG WR FRQYH\ WKH VFLHQFH UH�
VHDUFK XQGHUWDNHQ ZLWK +67� ([SORUD�
WRULXP DQG 232 VKDUH WKH FRPPRQ
JRDO WR XVH HPHUJLQJ WHFKQRORJLHV WR
DOORZ WKH SXEOLF WR QRW MXVW ´GRZQ�
ORDGµ LQIRUPDWLRQ UHJDUGLQJ VFLHQFH
UHVHDUFK� EXW WR XVH WKH WHFKQRORJ\ WR
SDUWLFLSDWH LQ WKH LQTXLU\ DQG GLVFRY�
HU\ DV ZHOO DV H[SHULHQFH DXWKHQWLF
HQYLURQPHQWV RI VFLHQWLILF UHVHDUFK�

$FNQRZOHGJHPHQWV

7KLV ZRUN LV VXSSRUWHG E\ FRQWUDFW
1$6������� WR WKH $VVRFLDWLRQ RI 8QL�
YHUVLWLHV IRU 5HVHDUFK LQ $VWURQRP\�

,QF� IRU WKH RSHUDWLRQ RI WKH +XEEOH
6SDFH 7HOHVFRSH� 0DQ\ WDOHQWHG DQG
JHQHURXV LQGLYLGXDOV FRQWULEXWHG WR
WKH VXFFHVV RI WKLV H[SHULPHQW DQG ZH
DFNQRZOHGJH WKHLU YDOXHG SDUWLFLSD�
WLRQ� :H ZLVK WR QRWH LQ SDUWLFXODU
0DULDQ ,DQQX]]L IRU KHU WLUHOHVV VXS�
SRUW RI WKH SURJUDP�
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