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 7XUI

)RUXP

-RLQ D 'LVFXVVLRQ RQ 7KH (QYLURQPHQW
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U� :LOOLDP 'LHWULFK KDV ZDONHG� GULYHQ DQG IORZQ RYHU PRUH
QDWXUDO ODQGVFDSHV WKDQ KH FDQ UHPHPEHU� $V D YHWHUDQ

JHRPRUSKRORJLVW� KH KDV VWXGLHG KRZ HYHU\WKLQJ IURP WKH SORS RI D
UDLQGURS WR PLJKW\ ODQGVOLGHV DQG JHRORJLF XSOLIW KDYH VKDSHG WKH IDFH
RI WKH SODQHW�

6R ZKHQ KH DGPLWV WR WKH JURZLQJ LQIOXHQFH RQ KLV ILHOG RI DQ
LQVXUJHQW JURXS RI SK\VLFLVWV� PDWKHPDWLFLDQV DQG HQJLQHHUV ZLWK
DOO�HQFRPSDVVLQJ PDWKHPDWLFDO WKHRULHV EXW KDUGO\ DQ\ ILHOG

H[SHULHQFH� WKH HDUWK DOPRVW EHJLQV WR UXPEOH�
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*HRORJ\� D ILHOG WKDW
KDV DOZD\V JORULHG
LQ GHVFULSWLYH GHWDLO
EXW KDV KDG OHVV
OXFN GHULYLQJ

PDWKHPDWLFDO
JHQHUDOL]DWLRQV� LV
FKDQJLQJ�
,QYLJRUDWHG E\
VDWHOOLWH PDSV�
VXSHUFRPSXWHUV DQG
IUHVK LGHDV IURP
SK\VLFV� UHVHDUFKHUV
DUH GHULYLQJ
VZHHSLQJ WKHRULHV
ZLWKRXW HYHU KDYLQJ
SXW KDPPHU WR
URFN�

7KH WUHQG LV
XQVHWWOLQJ WR VRPH
ROG�VFKRRO
JHRORJLVWV� EXW HYHQ
WKH\ FRQFHGH WKDW
WKH ZRUN KDV
SURPSWHG QHZ
UHVHDUFK LQ
WUDGLWLRQDO DFDGHPLF
FLUFOHV� :KLOH WKH
QHZ UHVHDUFKHUV
KDYH QRW \HW SURYHG
WKDW WKH VKDSH RI
HYHU\ KLOO DQG GDOH
FDQ EH SUHGLFWHG E\
VLPSOH HTXDWLRQV�
WKH\ KDYH DW OHDVW
UDLVHG WKH TXHVWLRQ

RI ZKHWKHU
ODQGVFDSHV DUH
VFXOSWXUHG E\
VRPHWKLQJ RWKHU
WKDQ D UHGXFWLRQLVWLF
DFFXPXODWLRQ RI
IRUFHV�

�,Q VRPH ZD\V� WKH\
LUULWDWH XV�� VDLG 'U�
'LHWULFK� D SURIHVVRU
DW WKH 8QLYHUVLW\ RI
&DOLIRUQLD LQ
%HUNHOH\� VSHDNLQJ
IRU XQLYHUVLW\ DQG
JRYHUQPHQW
JHRORJLVWV�

%XW 'U� 'LHWULFK DGGHG WKDW WKH QHZ� SK\VLFV�LQVSLUHG WKHRULHV RI
ODQGVFDSH IRUPDWLRQ� ZKLFK KDYH IRXQG VXFFHVV E\ LJQRULQJ WKH
GHWDLO�RULHQWHG DSSURDFK RI WUDGLWLRQDO JHRORJ\ DQG IRFXVLQJ LQVWHDG RQ

:LOOLDP 'LHWULFK �WRS DQG PLGGOH�� ,JQDFLR 5RGULJXH] ,WXUEH DQG

$QGUHD 5LQDOGR

7KRXJK JHRORJLVWV W\SLFDOO\ LQYHVWLJDWH WKH ODQGVFDSH XS
FORVH� KDPPHU LQ KDQG� VFLHQWLVWV DUH QRZ DSSO\LQJ WKH
WKHRULHV RI SK\VLFV WR GUDZ PRUH DEVWUDFW FRQFOXVLRQV�
7KH SKRWRJUDSK DERYH VKRZV D QHWZRUN RI IROGV ZLWKLQ
IROGV LQ FOHDU�FXW PRXQWDLQV LQ WKH 2UHJRQ &RDVW 5DQJH�
$ FRPSXWHU� SURJUDPPHG WR DQDO\]H HOHYDWLRQ GDWD�
SLFWXUHV D VLPLODU ODQGVFDSH LQ D GLIIHUHQW ZD\�
SURGXFLQJ DQ LPDJH RI D ZDWHUVKHG LQ QRUWKHUQ
&DOLIRUQLD� ULJKW� :LWKRXW UHIHUHQFH WR DQ\ VSHFLILF
ODQGVFDSH� D FRPSXWHU FDOFXODWHG WKLV VFKHPDWLF ULYHU
QHWZRUN E\ DVVXPLQJ WKDW D ULYHU ZLOO IORZ LQ WKH ZD\V
WKDW UHTXLUH WKH OHDVW H[SHQGLWXUH RI HQHUJ\�
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WKH HDUWK
V RYHUDOO SDWWHUQV� DUH �D ZD\ RI GLVFXVVLQJ VRPH VHQVH RI
UHJXODULW\ LQ ZKDW RWKHUZLVH LV D YHU\ PHVV\ ZRUOG��

�,
YH FRPH WR DSSUHFLDWH WKH SHUVSHFWLYH�� KH VDLG�

,QVSLUHG E\ LGHDV ORQJ IDPLOLDU LQ SK\VLFV� DQG IXHOHG E\ WKH UHFHQW
DYDLODELOLW\ RI KLJK�TXDOLW\ VDWHOOLWH PDSV RI PXFK RI WKH SODQHW
V
VXUIDFH� WKH QHZ DSSURDFK WXUQV WKH HDUWK VFLHQFHV RQ WKHLU KHDG�
DVVHUWLQJ WKDW WKH PRVW SURPLQHQW VWUXFWXUHV RQ WKH VXUIDFH RI WKH
SODQHW DUH VKDSHG QRW E\ MXVW ORFDO IDFWRUV� DV KDG EHHQ WKRXJKW� EXW E\
WKH PRVW JHQHUDO SURSHUWLHV RI SK\VLFV DQG PDWKHPDWLFV�

7KH JRDO RI WKH QHZ UHVHDUFK� VDLG 'U� $QGUHD 5LQDOGR� D
PDWKHPDWLFLDQ DQG HQJLQHHU DW WKH 8QLYHUVLW\ RI 3DGXD� LV WR XQFRYHU
�D IXQGDPHQWDO� KLGGHQ RUGHU WKDW PDQLIHVWV LWVHOI DFURVV D ZLGH UDQJH
RI VFDOHV�� VHHNLQJ XQLYHUVDO ODZV DPLG WKH ZHOWHU RI SURFHVVHV� DV
SK\VLFLVWV GR ZLWK WKHLU WKHRULHV�

%\ FRQWUDVW� WKH WUDGLWLRQDO YLHZ FRQFHQWUDWHV RQ KRZ ULYHU EDVLQV�
PRXQWDLQ VORSHV DQG EDGODQG FDQ\RQV HPHUJH DV VSHFLILF IRUFHV OLNH
ZHDWKHULQJ� HURVLRQ DQG VHGLPHQWDWLRQ GR WKHLU ZRUN WKURXJKRXW WKH
HRQV DW HYHU\ SRLQW RI WKH WHUUDLQ�

%XW WKH JUDQG SDWWHUQV WKDW VHHP VR FRQVLVWHQW IURP RQH UDQJH RI KLOOV
RU QHWZRUN RI ULYHUV WR WKH QH[W� VXFK DV WKH SUHFLVH ZD\V LQ ZKLFK
WULEXWDULHV VQDNH DURXQG DQG PXOWLSO\ LQ QXPEHU LQ WKH XSVWUHDP
GLUHFWLRQ WR GUDLQ DQ DUHD RI D FHUWDLQ VL]H� KDYH DOZD\V EHHQ D ELW
P\VWHULRXV IURP WKH YDQWDJH RI WUDGLWLRQDO JHRORJ\� ,W LV DV LI YRWHUV LQ
HYHU\ GHPRFUDF\ LQ WKH ZRUOG RSWHG WR GLYLGH WKHLU FRXQWULHV LQWR WKH
VDPH QXPEHU RI SURYLQFHV RU VWDWHV� HYHQ WKRXJK WKHUH ZDV QR
LQWHUQDWLRQDO FDPSDLJQ WR GR VR�

(QWHU WKH WKHRULVWV�

7KH\ ILQG VWULNLQJO\ VLPLODU SDWWHUQV HPHUJH IURP VLPSOH DSSURDFKHV
OLNH DVVXPLQJ WKDW WKH SDWKV WKDW WULEXWDULHV FXW DUH WKRVH WKDW PLQLPL]H
WKH HQHUJ\ H[SHQGHG E\ DOO WKH ZDWHU UXQQLQJ GRZQ WKH EDVLQ� 7KH

SULQFLSOH WKDW QDWXUH RIWHQ WDNHV WKH SDWK RI OHDVW UHVLVWDQFH KDV KHOSHG
SK\VLFLVWV FXW WKURXJK RWKHU FRPSOH[ SKHQRPHQD�

�:H
YH WDNHQ WKH SRLQW RI YLHZ WKDW WKHUH DUH FHUWDLQ JHQHULF SURFHVVHV�
DQG WKHUHIRUH HTXDWLRQV� WKDW GHVFULEH WKHP� VDLG 'U� 'DQLHO +�
5RWKPDQ� D SURIHVVRU LQ WKH GHSDUWPHQW RI HDUWK� DWPRVSKHULF DQG
SODQHWDU\ VFLHQFHV DW WKH 0DVVDFKXVHWWV ,QVWLWXWH RI 7HFKQRORJ\�

)RU H[DPSOH� 'U� ,JQDFLR 5RGULJXH]�,WXUEH� D SURIHVVRU LQ WKH
GHSDUWPHQW RI FLYLO DQG HQYLURQPHQWDO HQJLQHHULQJ DW 3ULQFHWRQ
8QLYHUVLW\� VDLG WKDW �UHJDUGOHVV RI WKH LQILQLWH YDULHW\ WKDW \RX ILQG LQ
ULYHU EDVLQV� WKHUH DUH VRPH VFDOLQJ ODZV WKDW KROG DPD]LQJO\ ZHOO IRU
WKH GLIIHUHQW RQHV�� +H FLWHV WKH VWUXFWXUH RI WULEXWDULHV DV D SULPH
H[DPSOH RI WKDW NLQG RI VFDOLQJ�

$QG EHKLQG ODZV OLNH WKRVH� VDLG 'U� 'RQDOG /� 7XUFRWWH� D
JHRSK\VLFLVW DW &RUQHOO 8QLYHUVLW\� FRXOG OLH PDQLIHVWO\ SUDFWLFDO
LQVLJKWV RQ VXEMHFWV OLNH ODQG XVH� KHOSLQJ SODQQHUV SUHGLFW WKH
IUHTXHQF\ RI ODUJH ODQGVOLGHV DQG LQODQG IORRGV RU HVWLPDWH ORQJ�WHUP
HURVLRQ �� DOO TXHVWLRQV WKDW DUH H[WUHPHO\ GLIILFXOW WR DQVZHU ZLWK
VWUDLJKWIRUZDUG JHRORJ\�
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�7KHUH
V D ORW RI SUHWW\ XVHIXO PDWHULDO WKDW FRPHV RXW RI DOO WKDW�� 'U�
7XUFRWWH VDLG� �, WKLQN LW
V RQH RI WKH IURQWLHUV RI VFLHQFH��

7KH VFLHQWLVWV DOVR VD\ WKDW JHRORJ\ JLYHV WKHP DQ H[FLWLQJ QHZ ILHOG RI

SOD\ IRU PDWKHPDWLFDO WHFKQLTXHV WKDW ZHUH GHYHORSHG LQ PRUH PDWXUH
DUHDV RI UHVHDUFK �� OLNH WKH WKHRU\ RI KRZ VROLGV PHOW RU PHWDOV EHFRPH
PDJQHWL]HG �� ZKHUH UDSLG DGYDQFHV DUH QRZ KDUG WR FRPH E\�

%XW WKH LQFXUVLRQ RI KLJK�IORZQ SK\VLFV LGHDV LQWR JHRORJ\ KDV EHHQ
GULYHQ E\ PRUH WKDQ MXVW WKH FUHDWLYH SRZHUV RI WKH QHZ WKHRULVWV�
:KDW KDV ODUJHO\ IUHHG WKHP WR WKLQN DERXW ODQGVFDSHV ZLWKRXW
WUDPSLQJ RYHU WKHP LV WKH UHFHQW DYDLODELOLW\ RI KLJK�UHVROXWLRQ PDSV RI
HOHYDWLRQV DORQJ WKH HDUWK
V VXUIDFH PDGH E\ VDWHOOLWHV DQG GLVWULEXWHG
E\ WKH 8QLWHG 6WDWHV *HRORJLFDO 6XUYH\ DQG RWKHU JRYHUQPHQW
DJHQFLHV�

'LJLWDO PDSV PDGH ZLWK SRLQW�E\�SRLQW HOHYDWLRQ PHDVXUHPHQWV
REWDLQHG E\ VDWHOOLWH DUH DYDLODEOH IRU PRVW RI WKH ZRUOG ZLWK D
UHVROXWLRQ� RU VPDOOHVW GLVFHUQDEOH GHWDLO DORQJ WKH VXUIDFH� RI DERXW
WKUHH�ILIWKV RI D PLOH� VDLG 3HWHU 'RGGV� D JUDGXDWH VWXGHQW LQ WKH
PDWKHPDWLFV GHSDUWPHQW DW 0�,�7� ZKR LV ZRUNLQJ ZLWK 'U� 5RWKPDQ�
%XW ODUJH SDUWV RI WKH 8QLWHG 6WDWHV KDYH EHHQ PDSSHG WR D UHVROXWLRQ
RI DERXW ��� IHHW� 'RGGV VDLG� DQG EHWWHU WHFKQLTXHV� VRPH RI WKHP
UHO\LQJ RQ UDQJH�ILQGLQJ ODVHUV IRU GHWHUPLQLQJ HOHYDWLRQV DUH MXVW
FRPLQJ LQWR SOD\�

�7UDGLWLRQDOO\� WKH\
YH FRPH IURP PDSV SHRSOH KDYH SXW WRJHWKHU�
SDUWO\ RQ IRRW� SDUWO\ RQ DLUSODQHV�� 'RGGV VDLG� �1RZ WKH\
UH JHWWLQJ LW
VWUDLJKW IURP DERYH��

0DWKHPDWLFLDQV OLNH 'RGGV WKLUVW IRU H[DFWO\ WKH VRUW RI GDWD WKDW WKRVH
PDSV SURYLGH� +H DQG RWKHU WKHRULVWV SRXU WKH GLJLWDO HOHYDWLRQV LQWR
FRPSXWHUV WKDW FRPSLOH VWDWLVWLFV RQ WKH QXPEHU RI KLOOV DQG PRXQWDLQV
RI HYHU\ VL]H LQ VRPH ODQGVFDSHV �� IURP EXPSV WR VQRZ\ SHDNV �� RU
DOO RI WKH DOPRVW FRXQWOHVV SDWKV WKDW ZDWHU FRXOG WDNH GRZQ D EDVLQ
GXULQJ D VWRUP�

%\ FRPSDULQJ WKRVH VWDWLVWLFV IURP ODQGVFDSH WR ODQGVFDSH� WKH
VFLHQWLVWV WU\ WR ILQG JHQHUDO UXOHV JRYHUQLQJ WKH SDWWHUQV WKDW FRYHU WKH
HDUWK
V VXUIDFH� DQG WKHQ H[SODLQ ZK\ WKH UXOHV VKRXOG KROG WUXH�

,W ZDV D FORVH H[DPLQDWLRQ RI PDQ\ ULYHU EDVLQ PDSV E\ 'U� 5LQDOGR�
'U� 5RGULJXH]�,WXUEH DQG RWKHUV VHYHUDO \HDUV DJR WKDW LJQLWHG WKH
FXUUHQW EXUVW RI UHVHDUFK� VDLG 'U� -D\DQWK 5� %DQDYDU� D SK\VLFLVW DW
3HQQV\OYDQLD 6WDWH 8QLYHUVLW\�

*LYHQ WKH HOHYDWLRQ GDWD� FRPSXWHUV FRXOG WUDFH WKH GRZQKLOO SDWKV WKDW
ZDWHU VKRXOG WDNH IURP DQ\ SRLQW RQ WKH WHUUDLQ RI WKH EDVLQV� 'U�
%DQDYDU VDLG� 1RW VXUSULVLQJO\� WKRVH SDWKV GUHZ RXW D GHQGULWLF SDWWHUQ
WKDW EUDQFKHV HYHU PRUH ILQHO\ LQ PRYLQJ XS WKH EDVLQ IURP D FHQWUDO
ULYHU SDVW LWV WULEXWDULHV� WKH WULEXWDULHV
 WULEXWDULHV� DQG VR RQ� DQG PRUH
ILQHO\ VWLOO DPRQJ WKH VPDOO FKDQQHOV LQ WKH KLOOVLGHV WKDW IORZ ZLWK
ZDWHU RQO\ ZKHQ LW UDLQV�

7KDW SDWWHUQ LV JHQHUDOO\ FDOOHG D ULYHU QHWZRUN� EXW �RQH WKDW KDV EHHQ
GHULYHG MXVW E\ ORRNLQJ DW WKH UXJJHG WHUUDLQ�� UDWKHU WKDQ WKH IORZLQJ
ZDWHU LWVHOI� 'U� %DQDYDU VDLG� %XW KRZ FDQ WKLV EH DQDO\]HG
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VWDWLVWLFDOO\"

'HFDGHV DJR� JHRORJLVWV DQG K\GUDXOLF HQJLQHHUV XVHG PDSV RI RUGLQDU\
ULYHUV DQG VWUHDPV WR VKRZ WKDW LI D SDWFK FRQWDLQLQJ VRPH RI WKH
VPDOOHU WULEXWDULHV ZDV H[SDQGHG� DV WKRXJK ZLWK D ]RRP OHQV� LW ZRXOG

ORRN DSSUR[LPDWHO\ OLNH D SDWFK RI ODUJHU WULEXWDULHV LQ WKH VDPH EDVLQ�

*HRORJLVWV KDG ILOHG DZD\ WKDW RGG IDFW� EXW WKH SK\VLFV�PLQGHG
UHVHDUFKHUV VKRZHG� E\ DQDO\]LQJ WKH GHULYHG ULYHU QHWZRUNV RQ
FRPSXWHUV� WKDW VLPLODU UHODWLRQV KHOG WR JRRG DFFXUDF\ IRU YLUWXDOO\
HYHU\ IROG RI WKH ODQGVFDSHV� 7KH DQDO\VLV VKRZHG WKDW VPDOOHU
VXE�EDVLQV ORRNHG OLNH ODUJHU EDVLQV� DV ORQJ DV WKH ]RRP ZDV GRQH
SURSHUO\�

�7KHUH DUH EDVLQV ZLWKLQ EDVLQV ZLWKLQ EDVLQV�� 'U� %DQDYDU VDLG�

7R PDNH WKH FRUUHVSRQGHQFH SUHFLVH� WKH EDVLQV KDG WR EH VWUHWFKHG
VOLJKWO\ PRUH LQ RQH GLUHFWLRQ� DORQJ WKH PDLQ EDVLQ� WKDQ DFURVV� $QG
WKH GLIIHUHQFH LQ WKRVH VWUHWFK IDFWRUV� H[SUHVVHG TXDQWLWDWLYHO\ DV
H[SRQHQWV LQ D VHW RI SRZHU ODZV� JDYH WKH UHVHDUFKHUV D WDUJHW WR DLP
IRU ZKHQ FRPLQJ XS ZLWK D WKHRU\ WR H[SODLQ ZK\ WKH QHWZRUN SDWWHUQV
VKRXOG EH VR UHOLDEOH DQG ZLGHVSUHDG DURXQG WKH ZRUOG�

'U� 5LQDOGR DQG 'U� 5RGULJXH]�,WXUEH WRRN DV D KLQW WKH ZD\ WKDW
HOHFWULFDO FXUUHQW IORZV WKURXJK D FRPSOLFDWHG VHW RI ZLUHV DQG
UHVLVWRUV� ,Q WKDW FDVH� WKH FXUUHQW DOZD\V GLVWULEXWHV LWVHOI VR WKDW WKH
DPRXQW RI HQHUJ\ EHLQJ GLVVLSDWHG DV KHDW LQ WKH UHVLVWRUV LV DV ORZ DV
SRVVLEOH� 3HUKDSV� WKH UHVHDUFKHUV WKHRUL]HG� WKH FKDQQHOV HWFKHG LQ WKH
ODQGVFDSH RYHU WKH FHQWXULHV IRUPHG SDWWHUQV WKDW DOORZHG ZDWHU WR
GLVVLSDWH WKH OHDVW SRVVLEOH JUDYLWDWLRQDO HQHUJ\ RQ LWV ZD\ GRZQKLOO�

:LWK WKH KHOS RI D VLPSOH EXW SRZHUIXO HURVLRQ HTXDWLRQ GHYHORSHG LQ
SDUW E\ 'U� %DQDYDU DQG 'U� $PRV 0DULWDQ RI WKH ,QWHUQDWLRQDO 6FKRRO
IRU $GYDQFHG 6WXGLHV LQ 7ULHVWH� ,WDO\� WKH UHVHDUFKHUV FRXOG PDWFK WKH
H[SRQHQWV LI WKH\ PDGH RQH IXUWKHU DVVXPSWLRQ� WKH ODQGVFDSH QHYHU
TXLWH HWFKHG LWV ZD\ WR WKH PLQLPXP HQHUJ\ VWDWH� EXW JRW KXQJ XS LQ
FHUWDLQ VWDEOH FRQILJXUDWLRQV LW HQFRXQWHUHG RQ WKH ZD\�

�7KH UHVXOWLQJ QHWZRUN ZDV LQ PDJQLILFHQW DJUHHPHQW ZLWK WKH
REVHUYDWLRQV�� 'U� 0DULWDQ VDLG�

7KH VWRU\ GRHV QRW HQG WKHUH� VLQFH 'U� 5RWKPDQ DQG RWKHUV DUH XVLQJ
HYHU VKDUSHU VDWHOOLWH GDWD WR VHDUFK IRU GHYLDWLRQV IURP WKH SRZHU ODZV�
RU WR ILQG ZKHWKHU VRPH RWKHU RYHUULGLQJ SULQFLSOH FDQ H[SODLQ WKH
SDWWHUQV�

%XW WKH SUDFWLFDO LPSOLFDWLRQV RI WKH ZRUN FRXOG DOUHDG\ EH VXEVWDQWLDO�
VLQFH WKH VWDELOLW\ RI FHUWDLQ DVSHFWV RI WKH SDWWHUQV FRXOG \LHOG FOXHV
LQWR KRZ DQ HURGLQJ ODQGVFDSH ZLOO DQG ZLOO QRW FKDQJH LQ WKH IXWXUH�
KHOSLQJ SODQQHUV HVWLPDWH WKH LPSDFW RI GHYHORSPHQW RU IDUPLQJ� 7KH
IUHTXHQF\ RI ODUJH IORRGV DQG ODQGVOLGHV FRXOG EH FORVHO\ UHODWHG WR WKH
VDPH SDWWHUQV� ODUJH FDWDFO\VPV RI WKDW NLQG DUH DPRQJ WKH QDWXUDO
IRUFHV WKDW UHDUUDQJH ODQGVFDSHV�

$ FORVH XQGHUVWDQGLQJ RI KRZ ZDWHU VKDSHV WKH WHUUHVWULDO VXUIDFH
ZRXOG DOVR DOORZ VFLHQWLVWV WR FRPSDUH LWV VWDWLVWLFDO SURSHUWLHV ZLWK WKH
ODQGVFDSHV RI 0DUV DQG GHWHUPLQH ZKHWKHU WKH\� WRR� ZHUH RQFH
VKDSHG E\ ZDWHU RU VRPHWKLQJ HOVH�
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)RU DOO WKH LQVLJKWV RI WKH QHZ UHVHDUFK� JHRORJLVWV DUH IDU IURP
DEDQGRQLQJ WKHLU ZRUOGYLHZ� ,Q IDFW� WKH\ WRR DUH XVLQJ VDWHOOLWH GDWD ��
WR SHUIRUP GHWDLOHG FRPSXWHU FDOFXODWLRQV RI KRZ UDLQ DQG ZLQG HURGH
RQH SDUWLFXODU ODQGVFDSH LQWR DQRWKHU RYHU WLPH� %XW HYHQ WKHUH� 'U�

'LHWULFK VDLG� WKH SK\VLFV�RULHQWHG UHVHDUFKHUV KDYH LQVSLUHG
GLVFRYHULHV RI RUGHU DPLG WKH UHGXFWLRQLVWLF GHWDLO�

�7KH SODFHV ZKHUH WKH\ DFFRPSOLVK WKDW�� 'U� 'LHWULFK VDLG� �ZLOO� ,
WKLQN� KDYH D ODVWLQJ HIIHFW RQ KRZ ZH WKLQN DERXW WKH SODQHW��

+RPH _ 6LWH ,QGH[ _ 6LWH 6HDUFK _ )RUXPV _ $UFKLYHV _0DUNHWSODFH

4XLFN 1HZV _ 3DJH 2QH 3OXV _ ,QWHUQDWLRQDO _ 1DWLRQDO�1�<� _ %XVLQHVV _ 7HFKQRORJ\ _
6FLHQFH _ 6SRUWV _ :HDWKHU _ (GLWRULDO _ 2S�(G _ $UWV _ $XWRPRELOHV _ %RRNV _ 'LYHUVLRQV _

-RE 0DUNHW _ 5HDO (VWDWH _ 7UDYHO

+HOS�)HHGEDFN _ &ODVVLILHGV _ 6HUYLFHV _ 1HZ <RUN 7RGD\

&RS\ULJKW ���� 7KH 1HZ <RUN 7LPHV &RPSDQ\
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