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2UJDQLVDWLRQDO (QFRXQWHUV DQG 5H
$ 6SHFXODWLYH :HDYLQJ LQ 7KUHH 71

'HERUDK $QQH OLFKDHOV

$ WKHVLY VXEPLWWHG LQ SDUWLDO IXOILOPHQV
6KHIILHOG +DOODP 8QLYHUVLW\
IRU WKH GHJUHH RI 'RFWRU RI 3KLORVRSK

ODUFK






&DQGLGDWH "HFODUDWLRQ

, KHUHE\ GHFODUH WKDW

, KDYH QRW EHHQ HQUROOHG

IRU DQRWKHU DZDUG

SURIHVVLRQDO RUJDQLVDWLRQ ZKLOVW XQGHUWDNL

1RQH RI

WKH PDWHULDO FRQWDLQHG LQ WKH WKHYV
IRU DQ DFDGHPLF DZDUG

, DP DZDUH RI DQG XQGHUVWDQG WKH XQLYHUVLW\:!
WKHVLV LV P\ RZQ ZRUN 7KH XVH RI DOO SXEOLVKHG
KDYH EHHQ SURSHUO\ DQG IXOO\ DFNQRZOHGJHG

7TKH ZRUN XQGHUWDNHQ WRZDUGYV WKH WKHVLV KDV
6+8 SBULQFLSOHV RI ,QWHJULW\ LQ 5HVHDUFK DQG

W K

7TKH ZRUG FRXQW RI WKLV WKHVLVY LQFOXGLQJ DPH(

1DPH '"HERUDK $ OLFKDHOV

$ZDUG 3K '

'‘DWH RI VXEPDVYVWVKRQ

)DEXOW\ &XOWXUH DQG &UHDWLYLW\ 5HVHDUFK
‘'LUHFWRU

6WXGLHYV

'S’BKDURQ .LYODQG DQG 'U <XHQ )RQJ /

Qv
LQJ






$SEVWUDFW

2UJDQLVDWLRQDO (QFRXQWHUV DQG 5HIOH[LYH 8QGHU
LQ 7KUHH 7UDQVSRVLWLRQV

$VVHPEOLQJ WKUHDGV IURP SV\FKRDQDO\VLV DUW
LQWHUGLVFLSOLQDU\ SURMHFW , UH H[DPLQH WKH S\
KRQLQJ VHQVLWLYLW\ WR WKH DIIHFWLYH GLPHQVLR
&RQFHSWXDOLVHG DV D SURFHVV RI VSHFXODWLYH ZH
UHVHDUFK IROORZV WKH LQWHUWZLQLQJ GLDORJXHV I
ERXQGDULHV LQ KHDGWRP EDE LD@G PHDIERBLRI ZRUN

,Q WKH ILUVW WUDQVSRVLWLRQQPENRYY SSUNFILBXOV (S
RSHQ VSDFHV IRU OHDUQLQJ WKURXJK H[SHULHQFH |
IUDPHV WKURXJK ZKLFK WR REVHUYH DQG H[SHULHQFH
'HDYLQJ LQ DSSURDFKHV IURP SV\FKRDQDO\VLVY DQG D
WKH VEWNIDRM D PXOWL OD\HUHG UHVSRQVH WR WKH L
WUDQVSRWPWNRIQWKH UHVLGXDO TERG\:- RI ZRUN 2 GHH
, UH VLWXDWH UH SUHVHQW DQG UH SHUIRUP LW L
DFDGHPLD &KDOOHQJLQJ WUDGLWLRQDO UHODWLRQV
WKH SV\FKR VRFLDO SUHVHQFH RI WKH TERG\- DV GLI
PHDQLQJ PDNLQJ SURFHVV WKURXJK UHFHLYLQJ KDQG

9LHZHG DV D VSDFH IRU LPDJLQDWLYH HQFRXQWHU D
WKUHDGY LQGLFDWH WKH VSHFXODWLYH HQWDQJOHG
DQG DQ HWKLFV RI UHVSRQVLELOLW\ DWWHQWLRQ I
HPHUJHV WKURXJK WKH WUDQVSRVLWLRQDO ZRUN RI P
GLYHUVH SUDFWLFHV DQG PDWHULDOV WKH LQWHUZF
WHQVLRQV DQG UHVLVWDQFHY HQFRXQWHUHG DW WKH
PDGH DQG GRFXPHQWHG DORQJ WKH ZD¥XQWKH JHRRRKD'
FRQFHSWXDOLVHG DV D SURFHVV RI fVSHFXODWLYH Z}
D FDSDFLW\ WR HQGXUH DQG VXVWDLQ WKH VORZ PHV
ERXQG LQWR XQPDNLQJ WRNRRIKK QGVUBRW M LIUWH JDLC
D SRVLWLRQ LQ WKH EURDG DUHD RI UHIOHFWLYH SUD
VLIQLILFDQFH Rl fWUDQVIHUHQFH:- DV D PHWKRG RI
DPELYDOHQFH DQG HPEDUUDVVPHQW ZKLFK UHVLVW P
FHUWDLQWLHY DQG IRUHJURXQG WKH WHQVLRQV DUL\

$V D VLWH IRAKURBRKOKKLROW\PD\ EH SUHVVHG WR QRWLF
WKH UHVHDUFK YDOXH OLHV LQ WKH FDSDFLW\ RI WKL
HQJDJH RXU LPDJLQDWLYH HPRWLRQDO DQG HWKLFD
SUDFWLWLRQHUYV DQ®QEMVHDKIHEKB WK BDFUR\DWWQ B UWKWH K>
PD\ QRW HPHUJH WKURXJK PRUH WUDGLWLRQDO DSSUF
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&RQWHQWYV

$EVWUDFW L
/JLVW Rl ,OO0XVWUDWLRQV L[
$FNQRZOHGJHPHQWYV [LY

ODNH DQ (QWU\

&+$37(5 6(7 7+( 6&(1(
2XWOLQH

+RZ LV \RXU WKHVLY DQG SUDFWLFH VXEPLVVLRQ

RUJDQLVHG"
+RZ DUH WKH FKDSWHUV VWUXFWXUHG"

%HJILQ

:KDW LV WKH IRFXV RI \RXU HQTXLU\"

+RZ GR \RX FRPH WR EH KHUH"

K\ DGGUHVV WKLV QRZ DQG LQ WKH ILQH DUWV"
K\ LV \RXU UHVHDUFK LPSRUWDQW"

:KDW GR \RX KRSH WR DFKLHYH"

ODNH DQ DSSURDFK

:KDW DUH WKH SKLORVRSKLHV WKDW XQGHUSLQ \
&DQ \RX H[SDQG RQ \RXU UHODWLRQVKLS WR LVV
UHIOH[LYLW\ LQ UHVHDUFK

+RZ ZRXOG \RX GHVFULEH \RXU PHWKRG"

+RZ GLG \RXU WUDLQLQJ DQG H[SHULHQFH RI SV\
SV\FKR WKHUDS\ LQIOXHQFH WKH GHVLJQ RI \RXI
'LG DQ\ SDUWLFXODU DUWLVWY RU FUHDWLYH DS
RI \RXU PHWKRG"

+RZ ZLOO \RX NQRZ LI \RXU DSSURDFK KDV EHHQ

LLL



&+$37(5 3(5)250 $ 7$6.
&URVV D %RXQGDU\

+RZ GLG LW IHHO FURVVLQJ GLVFLSOLQDU\ ERXQ
+DV EHLQJ DQ DUW SV\FKR WKHUDSLVW EHHQ EH
SUDFWLFH RU DQ LQKLELWLRQ +DYH \RX KDG WR
WKLQJV"

% XW WKLV LV DOO D GUDPDWLVDWLRQ DQG WKH(
SUREOHP RI ZKDW LV DXWKHQWLF DQG ZKDW LVQ
WDON EDFN WR \RX"

&+$37(5 3(5)250 $ 7$6.
2EVHUYH DQG EH REVHUYHG

+RZ ZRXOG \RX GHVFULEH WKH SURFHVV RI DSSU|
WKH KHDOWKFDUH VHWWLQJ"

'KDW GLG \RX PDNH"

+RZ GLG WKLV ZRUN LQIOXHQFH \RXU UHVHDUFK |
'LG \RX HQFRXQWHU DQ\ IXUWKHU EDUULHUV RU I
XS WKH SURMHFW"

:KDW KDSSHQHG ZKHQ \RX HQWHUHG WKH UHKDEL
,Q D SUDFWLFDO VHQVH ZKDW KDSSHQV LQ WKH
DUH WKHUH"

+RZ ZRXOG \RX GHVFULEH WKH JHQHUDO DWPRVS
JURP ZKHUH ZHUH \RX REVHUYLQJ"

&DQ \RX GHVFULEH WKH PDQQHU RI \RXU VLWWLQ
6R WKH REVHUYDWLRQ LQYROYHV PRUH WKDQ MX
+RZ GLG WKH VWDII DQG SDWLHQWY UHVSRQG WR
REVHUYHU"

<RX ZHUH EHLQJ REVHUYHG DV ZHOO 'LG WKLV P
:KDW DERXW LQ WKH VWXGLR" 'LG \RX IHHO VHOI
FDPHUDV"

(QFRXQWHU 2EMHFWVY %RGLHV DQG 7KLQJV

'R \RX IHHO OLNH D KXPDQ EHLQJ RU D WKLQJ"

LY



<RX VSHDN RI WKH PDWHULDO ZRUN DV DQ JREMF
H[SDQG RQ WKLV"
6XUHO\ WKLV LV DOO MXVW D SURMHFWLRQ"
5HSHDW

&DQ \RX VD\ VRPHWKLQJ DERXW WKH UHSHWLWLR

UHSHDWLQJ WKH VDPH URXWLQH"

,VQ-W WKHUH D GDQJHU RI MXVW UHSHDWLQJ ZKEC
JHHO WKH 7HQVLRQ

‘HUH WKHUH DQ\ QRWDEOH fWHQVLRQV:- RU TWXU

%YHFRPH (QWDQJOHG

+RZ GLG WKH GLVUXSWLRQ DIIHFW ZKDW \RX ZHQ
'LG \RX PDNH DQ\ VHQVH RI LW"

:KDW KDSSHQHG DV \RX DSSURDFKHG WKH HQG R
REVHUYDWLRQ"

&+$37(5 3(5)250 $ 7$6.
5H WXUQ

'K\ GLG \RX IHHO LW ZDV LPSRUWDQW WR UHWXU¢

'K\ VXFK D GHOD\"

"KDW ZDV KDSSHQLQJ GXULQJ WKH WLPH \RX ZHU
([FKDQJH

:KDW KDSSHQHG ZKHQ \RX GLG UHWXUQ WR WKH |

:KDW NLQG RI GLVFXVVLRQ WRRN SODFH"

:KDW ZHUH \RXU WKRXJKWV DIWHU WKH JURXS"
ORYH

+RZ GLG WKLV PRYH \RXU UHVHDUFK IRUZDUG"

KDW ZDV LQYROYHG LQ PRYLQJ WKH fREMHFW EF
, QWHUUXSW

:KDW KDSSHQHG ZKHQ \RX PRYHG WKH ZRUN LQWI
Y



, P LOWHUHVWHG LQ WKH WLWOH §,QWHUUXSWLQ
FRPH XS ZLWK WKDW"

:KDW GLG \RX WDNH IURP WKH H[SHULHQFH"

7KLY UDLVHV WKH TXHVWLRQ RI RZQHUVKLS :KR\

JHHO WKH 7HQVLRQ

+RZ GRHV \RXU SUDFWLFH VR IDU LQIOXHQFH \RX
\RX DUH GRLQJ"

5HZRUN DQG $PSOLI\

:KDW DP , ORRNLQJ DW KHUH"

&DQ \RX WDON DERXW WKH VLIJQLILFDQFH RI WKH
KDW RWKHU UHVSRQVHV GLG \RX JHW"

:KDW GLG \RX WDNH I[URP WKH LQWHUYHQWLRQ"

(ODERUDWH

,Q ZKDW RWKHU FRQWH[WYV KDYH \RX UH SUHVHQ
+DV WKH PDQQHU RI KRZ \RX UH SUHVHQW \RXU

&+$37(5 5( $66(0%/( 7+( 7+5($'6
5H RUJDQLVH

3UHVHQWLQJ \RXU WKHVLV DV TXHVWLRQ DQG DQ
ZKHUH GLG WKDW FRPH IURP DQG ZK\ GLG \RX GR
&DQ \RX H[SDQG EULHIO\ RQ WKH UHODWLRQVKLS
DQG DQVZHU IRUPDW DQG \RXU LQWHUHVW LQ S\
%RWK WKH SUDFWLFH VXEPLVVLRQ DQG WKHVLV |
WUDQVSRVLWLRQV &DQ \RX HODERUDWH RQ ZKD)
LW WKLV ZD\

&DQ \RX HODERUDWH RQ WKH DHVWKHWLF FKRLFI
IRUPDW RI WKH WKUHH ERRNV DQG WKHLU VWDW)
RXWSXW

$ WKHVLV LV RIWHQ RUJDQLVHG DV /LWHUDWXUH
DQG )LQGLQJV :K\ FKRRVH D GLIIHUHQW DSSURD

YL



5SH YLVLW

+RZ GRHV \RXU PHWKRG DQG \RXU WKRXJKWV DE
ZKDW \RX SODQQHG RU LPDJLQHG"

'KDW DUH WKH fNH\ ZRUNV:- ZKLFK IXQFWLRQHG W
VWDJH"

'KDW DUH WKH NH\ WXUQLQJ SRLQWV LQ \RXU XQ!
GR WKHVH DSSHDU LQ \RXU SUDFWLFH"

+RZ ZRXOG \RX VXPPDULVH \RXU ILQGLQJV"

:KDW KDYH \RX LGHQWLILHG DV WKH FKDUDFWHUI
KDYH EHHQ PRVW XVHIXO LQ IDFLOLWDWLQJ WKH
XQGHUVWDQGLQJ"

&DQ \RX PDNH PRUH H[SOLFLW ZKDW WKH VSHFLII
TPHWKRGRORJ\- LV DW D OHYHO RI JUDQXODULW\

ODNH DQ ,PSDFW

&DQ \RX H[SOLFLWO\ FODLP D SRVLWLRQ LQ D ILH
LW

'RXOG \RX FRQVLGHU fTHQWDQJOHPHQW:- RU RWK
DSSURSULDWH WHUP WKDQ ZHDYLQJ"

+RZ GR \RX HQYLVDJH \RXU ILQGLQJV ZLOO LPSDF
UHVHDUFK"

KDW DQG ZKHUH QRZ"

J)LQG DQ (QG

$SSHQGLFHV

$SSHQGL] 6XEVLGLDU\ ODWWHU

SUWZRUNV ([KLELWLRQV 3URMHFWYV
&RQIHUHQFHYVY 3UHVHQWDWLRQV $UWLVW /HFW
JXUWKHU 5HDGLQJ

$SSHQGL] SDUWLFLSDQW REVHUYDWLRQ 2 SDWLHQW
$SSHQGL] 7TUDQVFULSW H[WUDFW 2 VXSHUYLVLRQ P
$SSHQGL] 7TUDQVFULSW H[WUDFW 2 VXSHUYLVLRQ P!
$SSHQGL] I1RWKLQJ OXFK *RLQJ 2Q 2 WUDQVFULSW
$SSHQGL] , QWHUUXSWLQJ WKH )ORZ 2 $Q $UW ,QV)

YLL



SRVWHUV
SDWLHQW ,QIRUPDWLRQ /HDIOHW
JHHGEDFN &DUGV

$SSHQGL] (QWDQJOHPHQWYV ([SORULQJ WKH 8VH R
SUHVHQWDWLRQ WUDQVFULSW

$SSHQGL] 4XHVWLRQLQJ D %RG\ RI ODWHULDO 2 Sl

$SSHQGL] 7ZHOYH :HHNV 7ZHOYH +RXUV 7ZHOYH

%LEOLRJUDSK\

YLLL



ILVW RI ,OOXVWUDWLRQV

JLIXUH  $QG B kb ORNR@OMAM. QLTXH j OD 6DOSrWULqUH
JLIXUMKH 2XWOLQH RI D %RG\ Rl :RUN

J)LIXUH  $UW DV UHVHDUFK ZHEVLWH KRPH SDJH
J)LJXUH 'HWDLO RI WLPHOLQH

JLIXUMKH :RUN DV :LOQ[WUDPWWR EHJLQ

JLIXUHHWKRG 2 3DWK 2LQHKRXW (QG

J)LIXUH /D\HUHG H[WUDFWV IURP QRWHERRN DQG VXS
J)LIXUH ([WUDFW IURP DQQRWDWHG VXSHUYLVLRQ UH
)LIXUH% ORRGG WDV O

JLIXUHQVLGH 2XWVLGH

JLIXUHQWLPDF\ 8QJXDUGHG

JLIXUB *UDQG 'HFHSWLRQ

JLIXUHK\ &RXOGQ W <RX -XVW /HDYH OH %H "

Y)LIXUH 6 X VDUN+L@ GHBJUHVYV

JLIXUBGHGWZHHQ

JLIXUB &RQVWUXFWHG )LFWLRQ

JLIXUAHVWLQJ 7THVWLQJ GHWDLO RI EUDFNHW DQG FK
JLIXUMXQJ 2XW WR 'U\

J)LIXUBRPH 7LPH /DWHU

J)LIXUBRPH 7LPH /DWHU

JLIXUHP 2QO0\ +XPDQ

Y)LIXUH 3SDWLHQW LDORDRDOWLRQ OHDIOHW

Y)LIXUH 6NHWFK SODQ RI REVHUYDWLRQ VHWWLQJ
J)LIXUHQ WKH 3DWLHQW: -V &KDLU

Y)LIXUH ODULQD $EUDPRYLY 7KH $UWLVW LV 3UHVHQ

LI



J)LIXUH SHVHDUFK MRXUQDO
J)LIXUH 6WXOGOXIMVUW XS
J)LIXUHZDVQ-W H[SHFWLQJ WKLYV
JLIXUHDONLQJ D /LQH
JLIXUMRPHY 8QGHU WKH +DPPHU $Q $VVDXOW RQ P\ 6t
J)LIXUH SLOKH 70DNDO@HH
J)LIXUH 6FUHHQVKRW IURP *R3UR YLGHR 6WXGLR 6H
JLIXUBRPHWKLQJ %HLQJ BURFHVVHG 7KURXJK WKH %R
JLIXUHMXVW QHHG WR VLW KHUH ZLWK LW
JLIXUH)HHO /LNH $Q 2EMHFW 2 $Q ,WHP 21 6RPHWKLQJ
JLIXUHKRVH ERG\ LV WKLV"
J)LIXUHKDW DP , FRQVWUXFWLQJ"
J)LIXUH %Y RG\ RI 6RPHWKLQJ
J)LIXUHV 7KLV -XVW 0\ 3URMHFWLRQ"
J)LIXUH $QQRWDWHG VXSHUYLVLRQ UHSRUW
J)LIXUHV )DPLOLDULW\ 6HWWLQJ ,Q
JLIXUHOHHWLQJ :DUPWK 7XUQV *ROG DQG +DUG
J)LIXUH &DQ-W 5HSHDW |, W
J)LIXUH 7L (WEFERBGPVVW /RRSLQJ 3LHFHV
JLIXUBUDFWLFH $V OHWKRG
JLIXURKH 6SDFH 1R /RQJHU )HHOV 6DIH
JLIXUBDXJKW LQ WKH *D]J]H RI WKH &ULWLFDO 2WKHU
JLIXUHQFLGHQWDO 3DFNLQJ ODWHULDOV
JLIXUBOHFRPLQJ )DFHOHVYV
JLIXUBOHFRPLQJ (QWDQJOHG
J)LIXUBM 5HQW LQ WKH )DEULF
JLIXUBDXJKW XS LQ 6RPHWKLQJ

[



J)LIXUHKDW DP , *UDSSOLQJ :LWK"

)LIXUH 6 X VBAHYI BR@WODIIJWKH 3DLQ RI 2WKHUV
J)LIXUBQ 8QGHUZDWHU ,QYHVWLJDWLRQ"
JLIXUB 6WUDQJH 5LWXDO

JLIXUMLGLQJ LQ 30DLQ 6LIKW
JLIXUBGHFRPLQJ WKH 2EMHFW ERG\ WKLQJ
JLIXUBHVLGXH

)LIXUH 0(7+2"

JLIXURRPPRQ 7KUHDGV

JLIXUBVVHPEOLQJ DQA®RBHFRIQULIXULQJ
JLIXUBVVHPEODJH RH FOHDRAEHHWL D O
JLIXUMQWDQJOHG %HKLQG D ODVN

JLIXURAKH 9LROHQFH Rl +XPRXU

JLIXURKDQN <RX IRU <RXU 7LPH DQG (IIRUW
Y)LIXUH 'REFXPHQWDWLRQ RI VHPLQDU SUHVHQWDWLR
JLIXUARKLQNLQJ DERXW ORYLQJ WKH 2EMHFW
JLIXUBRYLQJ WKH 5HPDLQV RI 6RPHWKLQJ +HDY\
JLIXUHQWHUUXSWLQJ WKH )ORZ
J)LIXUBLWWLQJ $ORQJVLGH

JLIXUHW:-V D 60RZ 3URFHVV

J)LIXUBNLQ WR D 7TRUQDGR

JLIXUHDWD DV *LIW

JLIXUWHHOLQJ WKH 7HQVLRQ

J)LIXUHUDFLQJ D 3DWWHUQ

J)LIXUAMUDFLQJ D 3DWWHUQ

J)LIXURUDFLQJ D 3DWWHUQ

J)LIXUH '‘RFXPHQWDWLRQ IURP DQG LQ UHVSRQVH W

[L



JLIXURUDFH 5 HFROOHFWLRQV

JLIXUHM 9RLFH %HLQJ OXIIOHG

JLIXUHKHQ WKH :KROH :RUOG LV 6LOHQW (YHQ 2QH 9R|
JLIXURLG\LQJ WKH OHVV

J)LIXUH (I WUDFW IURP VXSHUYLVLRQ UHFRUG JHEU
J)LIXUHSH DVVHPEODJH

J)LIXUHKDW $UH 7KHVH 2 )HHOHUV"

JLIXUHRUNLQJ WR .HHS 6RPHWKLQJ $OLYH

J)LIXUH 5HIOHFWLYH ZULWLQJV %$$7 1HXUR 6,* OHH
JLIXUAXHVWLRQLQJ D %RG\ RI ODWHULDO

J)LIXUH *URZLQJ WKH &ULWLFDO $UWV LQ +HDOWK 1}

J)LIXUBUJDQLVDWLRQDO (QFRXQWHUV DQG 6SHFXODWL
JLIXUHW +DV WR %H 3HUIRUPHG

JLIXUWUDJIJPHQWY RI D &RQYHUVDWLRQ

JLIXUHDUS WR :HIW

)LIXUH 7KUHH 2UDQVGRYHVFKPGWHU VWUXFWXUH )H
JLIXUBSHFXODWLYH :HDYLQJ

J)LIXUAMUDFH 5HFROOHFWLRQV

J)LIXUBQPDNLQJ ODNLQJ DQG 5HPDNLQJ $ 6SHFXODWL

JLIXURDQJOHG :HEV

)LIXUH &OHBU&OWLUH /HH

JLIXUHF OHQWDO -ROW

JLIXUHP 6HOHFWLRQ RI 2WKHU 7KLQJV

J)LIXUH2UJDQLVDWLRQDO (QFRXQWHUV DQG 6SHFXODWL

[LL



J)LIXUHKDW , /HDUQW DQG OLJKW ODNH 8VH RI
JLIXUHGKDGRZ RI DQ 2EMHFW

JLIXUH/ZHOYH :HHNV 5HYLVLWHG
JLIXUHQVLGHU 2XWVLGHU

J)LIXUH 6FUHHQVKRW RI GLDU\ QRWHV SDJHV

[LLL



$SFNQRZOHGJHPHQWYV

8QGRXEWHGO\ WKH WRXFK RI RWKHUV KDV DIIHFWHG W
P\ XQGHUVWDQGLQJ RI LW IRU ZKLFK , DP GHHSO\ JUuD
DOO WKRVH ZKR E\ ZHDYLQJ WKHLU RZQ XQLTXH WKU
RWKHUZLVH KDYH FRQWULEXWHG WR EXLOGLQJ WKLV
SDUWLFXODU , UHDFK RXW P\ KDQG LQ JUDWLWXGH WR

$OL ODGGHQ DQG WKH VWDII DW WKH $VVHVVPHQW DQC
WR H[SHULHQFH WKH RIUQD/Q LDVDGN LR WIQKEL B\VK O SR U W
DFFRPPRGDWH DQG HQJDJH ZLWK WKH VWUDQJH DQG

'U %HFN\ 6KDZ DQG WKH ZLGHU 3K ' FRPPXQLW\ IRU Sl
WKURXJK ZKLFK WR VKDUH DQG GLVFXVV UHVHDUFK I
GLVUXSW HVWDEOLVKHG ZD\V RI GRLQJ WKLQJV ,Q SDI
6PLWK ZLWKRXW ZKRVH IULHQGVKLS DQG JHQHURVLW\
SUHVHQWHG KHUH $OVR P\ IHOORZ UHVHDUFKHUV LQ
ZKRP , KDYH PHW UHJXODUO\ GXULQJ WKH SDVW VL[ \
.LYODQG , ZLOO PLVV WKH VWLPXODWLQJ DQG LQVSLL
UHDGLQJ DQG ZULWLQJ SUDFWLFHV LQ ZD\V , GLG QRW
SULYLOHJH WR EH D SDUW RI WKH JURXS DQG WR KDY
QDPH

0\ DGYLVRUV 3DXOD 6PLWKDUG DQG 3URIHVVRU 5REHL
ZLQJV RI WKLV SURGXFWLRQ DQG SURPSWLQJ P\ WKLQ!

0\ VXSHUYLVRUV 'U 6KDURQ .LYODQG DQG 'U <XHQ )RC
ZRXOG QRW KDYH PDWHULDOLVHG LQ WKH PDQQHU LW
EHHQ H[HPSODU\ LQ WKHLU DWWHQWLRQ WR P\ UHVHDL

‘U &KULV :RRG WKH VWDII DQG VWXGHQWY RQ WKH $L

WKH EURDGHU DUW SV\FKR WKHUD®\GFRQPRIQWRHQR/U V
UHVHDUEFK

[LY



O\ HI[DPLQHUV IRU FKDOOHQJLQJ PH WR GHIHQG P\ W]
WKLQNLQJ DQG KROG P\ QHUYH

ORVW LPSRUWDQWO\ P\ KXVEDQG DQG OLIH SDUWQHU
SURMHFW )RU KLV SURIHVVLRQDO DQG WHFKQLFDO \
GHVLJQLQJ DQG SURJUDPPLQJ DQ DPD]JLQJ ZHEVLWH
JHQHURVLW\ HQFRXUDJHPHQW DQG XQGHUVWDQGLQJ
KRXUV )RU EHOLHYLQJ LQ PH DQG IRU DOZD\V EHLQJ

$QG ILQDOO\ RXU VSULQJHU VSDQLHO &DVVLH ZKR

HOQOWKXVLDVWLF GLVSRVLWLRQ IDLWKIXO FRPSDQLRC
PDQDJHG WR EULJKWHQ WKH GDUNHVW RI GD\V DQG EL

[Y
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ODNH DQ (QWU\

FRPH RU JR LQWR EHJL(
ZULWH RU NH\ LQI
VXEPLW LQ DQ RIILF

ODNLQJ P\ HQWU\ , FDVW D VSHFXODWLYH H\H RYHU D!
E\ ZKLFK LW FRPHV LRWERIEHNVR D PORMSHQUDO VLWXDWLI
IRUZDUG D ILUVW LPSUHVVLRQ 2 DQ RXWOLQH WKDW L
FRPH 7UDFLQJ WKH LQWHUWZLQLQJ GLDORJXHV DQC
LOQVWLWXWLRQDO WHPSRUDO DQG VSDWLDO ERXQGD!
P\ RZQ SDWKzZD\V 2 WKH DFWV RI EHFRPLQJ DUWLVW UF

(FKRLQJ SODFHV ZKHUH RQH GZHOOV DV ZHOO DV W
PDNLQJ DQ DFDGHPLF HQTXLU\ WKLV JERG\- KROGV Wi
LQHYLWDEO\ D UHFRQVWUXFWLRQ RI HYWKQAQIDW D@ DI
LQYROYHV LWV XQUDYHOOLQJ DQG GHFRQVWUXFWLRQ
ZHDYH DURXQG LW DFW DV D YHKLFOH 2 PHWDSKRU 2 W
WKH PDWHULDO DW KDQG DQG WKH FKDOWKQRM¥KHQF
ZRUN

,Q DQWLFLSDWLRQ RI WKH SURFHHGLQJVY DERXW WR E
SURFHVV RI 1SDWLHQW SUHVHQWDWLRQ- ZKHUH SDV
HISHULHQFHG DQG WUDLQHH DQDO\WWYV 2 VRPHWKLQ.
XQFRQVRURXONV WKH WDEOHDX LQ )LIJXUH GHSLFWYV
HGXFDWLRQ 2 D FOLQLFDO OHVVRQ ZKHUH WKH PHGLF
SDWLHQW LQ WKLV FDVH D ZKLWH ZRPDQ GLDJQRVHG
Rl PHGLFDO SURIHVVLRQDOV DQG WUDLQHHYV LQ WKLV

-RDQQH ORUUD DQG (PPD 7TDOERW 9Y(GLWRUV:-  QWURGXFWLF
WKH 8QFRQVRXBRYO -RI 9LVXDO $8W 3UDFWLFH

3UHVHQWHG DW -RDQQH ORUUD DQG (PPD 7DOERW 9Y,QWLPDF
&RQWHPSRUDU\ $UW- B\PSRVLXP )UHXG OXVHXP /RQG
KWWSV ZZZ IUHXG RUJ XN LQWLPDF\ XQJXDUGHG Jt
DUW ! >5DFFHVVHG 1RYHPEHU @

*HUDOG 6WHUQ T:KLVBKBBWUPDG BHRXDRBYVR J\



JLIXUH  $QG B kb ORIXRMOMHA. QLTXH j OD 6DO
2LO SDLQW

7KH UHVHDUFK VLWXDWLRQ LV GLITHUHQW RI FRXUVH
RI DQ LOQYROYHPHQW LQWURGXFWLRQ PRYHPHQW WKL
SODFH 7KHUH LV WKH LPSOLFDWLRQ RI LQWHQWLRQ LC
WR PRYH 2 WUDQVLWLRQ 2 IURP RQH SODFH WR DQRWKE
DOQGDWREMEDEIHHWWHEB XJK WKH DFWLRQ ,Q GRLQJ VR ,
VRPHWKLQJ 2 D GHVFULSWLRQ QRWH UHFRUG RU VW
SRVLWLRQ SXW VRPHWKLQJ RQ WKH SDJH LQ WKLV F
ORDGHG ZLWK PHDQLQJ $V , PDNH P\ HQWU\ 2 ZULWH |
IURP WKH SHUVRQDO DQG SULYDWH WR D PRUH SXEOLF
WR VFUXWLQ\ 2 PDNH P\VHOI YXOQHUDEOH 7KH PRYH L

%URXLOOHW: -V SDLQWLQJ VKRZV WKH J)UHQFK QHXURORJLVW
WR D JURXS RI SRVW JUDGXDWH VWXGHQWY DW WKH 3LWLp ¢
DERXW WKH SDLQWLQJ VHH

KWWSYVY FRPPRQV ZLNLPHGLD RUJ ZLNL )LOH 8QH OHoRQ FOI
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6HW WKH

GHVFULEH D SODFH RU VLWXDWLRQ 1



1.1  Outline

draw, trace, or define the outer edge or shape of

1.1.1. How is your thesis and practice submission presented and organised?

I imagine the body of work laid out and, in the absence of its material
form, attempt to trace around the outline of the residue contained
within the spaces afforded by a box made of recycled material and a

virtual platform.

As illustrated in Figure 2. I present this ‘body’ of work in three connecting and contiguous

parts:

‘ Thesis

Practice (1)

Transposition I — Unmake
Transposition IT — Make
Transposition IIT — Remake

Transposition I Practice (2) — Website
remake

Figure 2. The Outline of a Body of Work



TKHVLV

7KH WKHVLV LV RUIJDQLVHG LQ WKH IRUP RI D FRQYH
UHVSRQWHBMRQV , GLVFXVV LQ &KDSWHU )LYH 7KH S|
HPHUVYKHVYEBNUKRUPLQJ WKH WDVN RI LWV PRYHQDWR/ , |

WKH PDWHULDO UHZRHNOLQ@II LRVRADWKILIRERBNY L B Q G

7R VRPH DOWKRXJK QRW DOO TXHVWLRQV , LQLWLDC
WRQH DQG GLIITHUHQW W\SHIDFH ZLWK DQ HPERGLHG
DV LI SDXVLQJ LQ SUHSDUDWLRQ IRU D PRUH FRQVLGH
YRLFHV IURP WKHRU\ SUDFWLFH GRFXPHQWDWLRQ DC
RI WH[W VXJJHVWV D PXOWLSOLFLW\ RI YRLFHV ZKLFK
FUHDWLYH DQG FULWLFDO DUWLVWLF D:Q&WLHEDIGH® LW
SUHVHQW WHQVH , ERUURZ IURP OLWHUDU\ KLVWRU\ D
JXVFR ZKHUH UHIOHFWLRQVWIONHVVSGRERJLDL WHDW KW L
H[SHULHQFH RI LPPHGLDF\ DQG$\D QUIHVHIHMAKHRU, \DRH
LOWHUHVWHG LQ FRQWULEXWLQJ WR DFDGHPLF GLVFR.
ZLWK TXHVWLRQV WKDW DURVH GXULQJ DQG DIWHU
FRQYHUVDWLRQ <HW WKH RYHUDOO WRQH LV FRQFH
UHVHDUFK DQG FUHDWLYH SURFHVY DQG TWKH VWUXJ.
YHQHHU.- WR ERUURZ IURP DKIWIH W KH) EWWR § ¥ HUD\FIEK\W DRG}
ILUVW JODQFH WR NQRZ ZKHUH LW LV JRLQJ FRQWUD
GLYHUVH WKUHDGYV DQG IUDJPHQWY DUH ZRYHQ WRJH\
UHWXUQHG WR FXW LQWR DQG RXW DQG UHFRQILJIXUI
IDEULFDWLRQ JUDGXDOO\ WDNLQJ VKDSH WKURXJK WK

$SWWDFKHG WR WKH PDLQ ERG\ RI WKH WKHVLV WKR
DSSHQGLFHV ZKLFK DV ZLWK WKH IRRWQRWHY DOWE

5ROl +XJKHV 9(7KH 3RHWLFV RI 3UWKHW-IRRHJ @DUHGE $HVKDWAHI
2

ODULD )XVFR T2 SHHHYMXU.MYQ RWMLQJ WKDW ORYHV %HWZHH
YHEUXD U\

5DFKHO 6PLWK T'UDZLQJ RXW /DQJXDJH )URP RU WR DQG
S3RHWLFV: 3K ' 7KHVLV 'HSDUWPHQW RI )LQH $UW 6KHIILH



SDUWLFXODU QRWHYVY UHJDUGLQJ P\ SURFHVV DQG LW\
DQG RIIHU DGGLWLRQDO FRQWH[W IRU WKH UHDGHU
SUHVHQWHG DOSKDEHWLFDOO\ IRU HDVH RI DFFHVVLEI

SUDFWLFH SUDFWLFH "HEVLWH

7TUDQVSRVLWLRQ , 2 8QPDNH
7TUDQVSRVLWLRQ ,, 2 ODNH
TUDQVSRVLWLRQ ,,, 2 5SHPDNH

, QWLPDWHO\ ERXQG LQWR &KDSWHUV 7ZR 7KUHH DQC
SUHVHQWHG LQ WKUHH DFFRPSDQ\LQJ ERRNV DQG YLD

ork that is my research practice, an inde: i ped my
g presentations, exhibitions, publicafions. and

sbaut my PhD
practice

J)LIXUH $UW DV UHVHDUFK ZHEVLWH KRP

7KH ZHEVLWH FDAVEWSDFFHAYYHGAIBMIHPLFKDHOV FR XN




:KLOH WKH ERRNV IROORZ WKH FKDSWHUV LQ WZR GI
RYHUYLHZ RI P\ UHVHDUFK SUDFWLFH WKH DUWZRUNYV
SURGWKHIRQGAGKUIJRLQJ WKH UHVHDUFK DOWKRXJK DV 0
Rl ZRUN PD\ EH XQGHUVWRRG DV D E\SURGXFW RI WKH
$ITRUGLQJ DFFHVV WR H[WUDFWV RI DXGLR DQG YLGHR
WKH WKHVLV WKH ZHEVLWH WKHUHIRUH RIIHUV D GLIII
ORFDWH WKHPVHOYHVY DQG WKH SUDFWLFH PDWHULDO
ERG\ RI P\ UHVHDUFK WDNLQJ WKH VKDSH RI D JUDSKL
WKH RUGHU RI WKHLU RERRQRUVIH®H D QQGIWRBRNKFKLQJ P\ W
VLWHV GRFXPHQW DQG UHYHDO WKH GHYHORSBRBQW RI
RO WMKURKHKSHUIRUPDQFH RI WDVNV WKDW UHPDLQ RC
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Roland Barthes Reading Group (RBRG)

J)LIXUH ‘'HWDLO RI WLPHOLQH

ODULVD -DKQ Y%\SURGXFW 2Q WKH {RHRQYWR (PEHBHEBRGEWU
6HH KWWSV Z7Z7Z GHEELHPUFKDHOV FR XN WLPHOLQH SKS




2Q WKH IROORZLQJ SDJHV , SUHVHQW D OLVW RI DUWZ|
DQG WKRVH ZKLFK DUH SDUW RI'HR/®Q D K RRIDMOFK IRR
DUH RITHUHG LQ WKH 3UDFWLFH %RRNV DQG DVVRFLDW

$V , GLVFXVV LQ &KDSWHU WKH fZRUN- Rl DUW GHVF
WKH UHVHDUFK VLWXDWLRQ , VHW XS DQG WKH VRFLD
WXUQ RIIHUV YDULRXV VWLPXOL DORQJ WKH zZD\ SU
LQYROYH LQQHU SURFHVVHY RSHUDWLQJ LQ WDQGHP Z
RI WLPH $SSURDFKHG KROLVWLFDOO\ WKH WKUHDGYV
FDQ RQO\ EH H[SODLQHG ZL R QJBIHWHRUFMVWR) & KAV K K
P\ WKHVLVY DQG SUDFWLFH VXEPLVVLRQ DUH WKHUHII
GHVLJQ DQG H[HFXWLRQ DV IROORZLQJ DUWLVW DQ
TQHZQHVV:- RI WKH ZRUN OLHV LQ WKH XQLTXHQHVV R
VWLPXOL DQG WKH SDUWLFXODU |RAXHWWNDRQ VVDIULH 1€
ZKLFK , UHVSRQG LQ P\ RZQ XQLTXH VXEMMARWIRYH K Z
FRQYHUVDWLRQV RYHU WLPH ZLWK WKH ZRUN RI PDNL(
DP HPEHGGHG LQ HQFRXQWHU DQG FRQVWUXFW WKD
FHUWDLQ WKLQJV :KLOH WKHVH FRQYHUVDWLRQV PD\
LQ UHVSRQVH VWDQGY DSDUW DV ZHOO DV EHLQJ HQ
+DUULV WKDW P\ YRLFH DQG P\ ZRUN LV QHYHU FER
VLPXOWDQHRXVO\ LQGLYRBSDOVDQE FIROW HRA WL YHI D F W
DUWZRUN DV ZHOO DV WKH YZRUN- Rl DUW DV D ZKROF}
RI WKH WLPH DQG SODFH LQ ZKLFK LW LV FUHDWHG DV
SUDFWLWLRQHU

7KLV OLVW LV DGGHG DIWHU WKH RULJLQDO VXEPLVVLRQ Lt
ZLWK WKLV DPHQGPHQW , LGHQWLI\ LQ WKH WKHVLV ZKHUH
DGGHG LQ UHVSRQVH WR WKH YLYD DQG FRPPHQWV IURP WK
ZLWK P\ PHWKRG DQG LQ NHHSLQJ ZLWK FXUUHQW WKLQNLQJ
WKH UHYLHZ SURFHVV LQ WKH GHYHORSPHQW RI SXEOLFDWL
5HYLHZ DW % ® 02 SARBIQIVWHPEHU >$FFHVVHG 'HFHPEH

6HH WKHVLVY &KDSWHU VHFWLRQ

3DWULFLD&URDQMHPIGEWDWHY Rl 0LQG 3V\EKEBR QD 6RKWOBIC
S 6HH DOVR WKHVLV S

.DWH /RFNZRRG +DUULYV ﬂ5HIOH[LYH O9RLFLQJ $ &RPPXQLFD
AXDOLWDWLYH 5HVHDUEFK

3SDWULFLD /HDY\ OHWKRG OHHWAXIBOMRUBUMMUWDVHG 5HVHDL
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7TKHVH ZRUNV UHVSRQG WR WKH XQLTXH UHVHDUFK VLYV

+XQJ 2XW WR "U\ 7TUDQVSRVLWLRQ ,,
$ UHVSRQVH WR D PHHWLQJ ZLWK D SRWHQWLDO KRVW

KWWSV 7Z27Z27Z GHEELHPLFKDHOV FR XN KXQJ RXW WR

ORPHQWY LQ 7LPH TUDQVSRVLWLRQ ,,
$ UHVSRQVH WR QRWKLQJ LQ SDUWLFXODU

KWWSV 727Z7Z GHEELHPLFKDHOV FR XN PRPHQWYV SK¢

,-P 2Q0\ +XPDQ 7UDQVSRVLWLRQ ,,
$ UHVSRQVH WR D VFRSLQJ H[HUFLVH LQ WKH KRVW RU

KWWSV Z7Z7ZZ GHEELHPLFKDHOV FR XN RQO\ KXPDQ

7ZHOYH :HHNV 7ZHOYH +RXUV 7ZHOQYNSHRWXWWWLRQ ,, S

$ PXOWL OD\HUHG UHVSRQVH WR REVHUYLQJ DQG H[SF
LQW

KWWSV 7Z2727Z GHEELHPLFKDHOV FR XN WZHOYH ZHHI

1IRWKLQJ OXFK *RLQJ 2Q 7UDQVSRVL
$ UHVSRQVH WR ILUVW LPSUHVVLRQV

KWWSV 727Z7Z GHEELHPLFKDHOV FR XN WZHOYH ZHHI
6HH $SSHQGL[ IRU IXO0O WUDQVFULSW RI WH[W

, QWHUUXSWLQJ WKH )ORZ 7TUDQVSRVLWLRQ ,,,

$ UHVSRQVH WR PRYLQJ KDQGOLQJ DQG UH VLWLQJ W
SODFH ZKHUH , KDG REVHUYHG

KWWSV 72727Z GHEELHPLFKDHOV FR XN LQWHUUXSWL
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TKHVH ZRUNV DQG DVVRFLDWHG SXEOLFDWLRQV UHVSI
ZD\ ZKLOH DOVR UHVSRQGLQJ WR WKH XQLTXH UHVHDU

, QWLPDF\ 8QJXDUGHG TUDQVSRVLWLRQ ,
$ UHVSRQVH WR D 15RODQG %DUWKHYV 5HDGLQJ *URXS-
KWWSV Z7Z7ZZ GHEELHPLFKDHOV FR XN LQWLPDF\ XQ

%H7ZHHQ 7UDQVSRVLWLRQ ,
$ UHVSRQVH WR WKH f7HVWLQJ 7THVWLQJ:- SURMHFW
KWWSV 77ZZ GHEELHPLFKDHOV FR XN EHWZHHQ SK¢

OLFKDHOV 'HEELH YT%HWZHHQ:- LQ 7HVWLQJ 7HVW|
‘D\ DQG -R 5D\ 6KHIILHOG 6KHIILHOG +DOODP 8QL
QLW SS 2

OLFKDHOV 'HEELH 1 $ &RQVWUXFWHG )LFWLRQ- LQ
E\ OLFKDHO 'D\ DQG -R 5D\ 6KHIILHOG G6KHIILHOG -
SHVHDUFK 8QLW SS 2

7KH 9RLFH RI ,WV ODNLQJ 7UDQVSRVLWLRQ ,,
$ UH PDNLQJ RI VWXGLR EDVHG DXGLR UHFRUGLQJV
LOQWHUYHQWLRQ

KWWSV 72ZZ GHEELHPLFKDHOV FR XN YRLFH RI LW\

OLFKDHOV 'HEELH 9Y%HWZHHQ (QFRXQWHUV $ 6SHF
HG E\ 6DUDK 6PL]] DQG -XOLH :DOWHUV G6KHIILHO
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TKHVH ZULWLQJV UHVSRQG WR DFWLYLWLHV VLWWLC
I1RQHWKHOHVY DV , GLVFXVV LQ &KWEWWRXHKLW R BIL YIX\&
VSDFHV WKH\ RIIHU DQG WKH SXEOLFDWLRQV WKDW
KWWSV 7Z2727Z GHEELHPLFEKDHOV FR XN SXEOLFDWLRQYV

$ *UDQG 'HFHSWLRQ TUDQVSRVLWLRQ , SS
$ UHVSRQVH WR Y7KH "UHDPHU:V: SURMHFW

OLFKDHOV 'HEELH 1% *UDQG 'HFHSWLRQ:- LQ 7KH '
IRQGRQ 0% %,%/,27+E48( SS 2

7KH 5SRODQG %DUWKHYV 5HDGLQJ *URXS
SHVSRQVHV WR YDULRXV Y5RODQG %DUWKHYV 5HDGLQJ

OLFKDHOV 'HEELH f8QVD\DEOH /DFN- LQ 7KH 'HVLL
IRQGRQ 0% %,%/,27+E48( S

BBBBBBBBBBBB 7R &DWFK D 7KLHI- LQ 7KH 5RODQ
%DUWKHYV 3DUW\ HG E\ 6KDURQ .LYODQG /RQGRQ

2

BBBBBBBBBBBBY$ OHQWDO -ROW- LQ 7KH 5RODQG %
5LQJLQJ DIWHU DQ 8QPDVWHU &0ODVV ZLWK $QQH ¢
0$ %,%/,27+E48( Ss 2

7KH 5SRODQG %DUWKHYV 5HDGLQJ *URXS f7KH :RUN |
ODWHULDO TH[W 7TKHRU\ SUDFWLFH +LV)
KWWSV LQVFULSWLRQMRXUQDO FRP DXWKRU WKH

BBBBBBBBBBBB 7KH :RUN DV :LOO :LOO WR %HJL(
KWWSV VLWHV FDUGLII DF XN EDUWKHY YROXPHV



+RZ DUH WKH FKDSWHUV VWUXFWXUHG"

3DXVLQJ IRU EUHDWK WRZDUG WKH HQG RI WKH WDVN , LQVHUW
HDFK FKDSWHU DQG VHFWLRQ + EODQN EXW QRW HPSW\ £ ZDLWLQ
SRVVLELOLW\ 5HWXUQLQJ WR WKLV SDJH , UHVLVW WKH XUJH WR
LQ WKH GHWDLO RIIHULQJ D JHQHUDO GHVFULSWLRQ RI HDFK
RXWOLQH VKRZLQJ WKH HVVHQWLDO IHDWXUHYV 7KH GHWDLO FRP

&KDSWHU 2QH 6HW WKH 6FHQH

, QWURGXFLQJ P\ SURMHFW DQG RXWOLQLQJ WKH IRFXYV
ZK\ , XQGHUWDNH WKLV UHVHDUFK QRZ DQG LQ WKH Il
ZKRP DQG ZKDW , KRSH WR DFKLHYH 'HVFULELQJ P\
RXWOLQH WKH SKLORVRSKLHV WKDW XQGHUSLQ P\ UH
UHIOHFWLRQ DQG UHIOH[LYLW\ LQ UHVHDUFK DQG KR
DQG H[SHULHQFH

&KDSWHU 7ZR 3HUABDOMVMSRVVWLRQ , 8QPDNH

7KLY FKDSWHU H[SORUHV HDUO\ DUWZRUNV DQG ZULYV
ERXQGDULHY EHWZHHQ DUW SV\FKR WKHUDS\ DQG DL
PDWHULDO IURP SULYDWH WR SXEOLF VSDFHV DQG '
HPHUJLQJ GLDORJXHY DQG WHQVLRQV DV , TXQPDNH-
REMHFW.- LQ DQ DUW UHVHDUFK FRQWH[W , TXHVWLRQ
RU KLQGUDQFH DQG ZKHWKHU VWDJLQJ WKH HQFRX(
FRQVWUXFWHG TILFWLRQ:- LW RIIHUV VRPHWKLQJ PRUI

&KDSWHU 7KUHH 3HAUDRUWKS BVADWMNRQ 7ZR O0ODNH

7TKURXJK DQ HPHUJLQJ ERG\ RI ZRUN , WUDFH WKH Gl
ERXQGDULHVY WR QHJRWLDWH DQG XQGHUWDNH D W
KHDOWKFDUH VHWWLQJ , WUDQVSRVH DQG PRGLI\ D
SV\FKR WKHUDS\ PRYLQJ P\ DWWRIQWRRIRQRWR KHWRW
GLDORJXHV DV , DVVHPEOH IUDPHV WKURXJK ZKLFK W
VLWXDWLRQ®W G, Z\WBIOH WRIJHWKHU REVHUYDWLRQV V
PXOwWL OD\HUHG UHIOH[LYH UHVSRQVH WR WKH UHVHD!



, H{TSORUH P\ LQLWLDO LPSUHVVLRQV ZKHQ PDNLQJ DS
WR REVHUYLQJ DQG H[SHULHQFLQJ WKH RUJDQLVDWLF
UHVHDUFK DV LW GHYHORSVY DQG WKH EDUULHUV DQ
SURMHFW &RPPHQFLQJ WKH SDUWLFLSDQW REVHUYDYV
KDSSHQLQJV WKH QDWXUH RI P\ REVHUYLQJ KRZ VWL
DQG WKH IHHOLQJV HYRNHG DV , REVHUYH DQG DP REV
, FRQVLGHU P\ HQFRXQWHUV ZLWK REMHFWYV ERGLHYV
DIJDLQVW WKH XQH[SHFWHG DQG ZKHWKHU P\ IHHOLQJ
DUH MXVW SURMHFWLRQV $V URXWLQH DQG IDPLOLDU
ZKDW KDV JRQH EHIRUH RU LI WKHUH LV LQVLVWHQEFH |
7KHQ GLVFLSOLQDU\ WHQVLRQV DQG DQ XQIRUHVHHQ L
WR QRWHHD DL@Q®WR WKH FRPSOH[LWLHVY RI WKH UHVHD
HYROYLQJ HQWDQJOHPHQW ZLWK LW

&KDSWHU )RXU 3HUIRUP D 7DVN TUDQVSRVLWLRQ 7|

(QTXLULQJ LQWR WKH OLIH RI WKH UHVLGXDO JERG\- R
D WKLUG WLRHAV fQHPDWNLRXV IRUPV DQG HQJDJLQJ RWK
UH SUHVHQW LW LQ VHWWLQJV WKDW EULGJH DUW
LPSRUWDQW WR VKDY ®WIRN HKIBSHOWKEBHWY VHWWLQJ ZLW
WKLY DQG WKH QDWXUH RI WKH H[FKDQJHV WKDW WD
WKHQ H[SORUH ZKDW LV LQYROYHG LQ PRYLQJ DQG KL
WKH VWXGLR ZKDW LV HYRNHG DQG SURYRNHG DQG Z
RI WKH KHDOWKFDUH RUJDQLVDWLRQ WR LQVWDOO LW

3DXVLQJ WR UHIOHFW RQ KRZ P\ SUDFWLFH KDV LQIR
PHWKRG , UHZRUN DQG DPSOLI\ WKH SUHVHQFH RI WK
XQH[SHFWHG VLJQLILFDQFH 7KLV SURYRNHV GLIITHUHC
HOQFRXQWHU LW DQG UDLVHV TXHVWLRQV RI FDUH D
HYLGHQFH WKDW SUHVHQWYV LWVHOI , VSHFXODWH RQ
UH SUHVHQW LW LQ GLITHUHQW VHWWLQJY DQG KRZ ,



&KDSWHU )LYH 5H DVVHPEOH WKH 7KUHDGV

,Q WKH FORVLQJ FKDSWHU DQG LQFRUSRUDWLQJ TXH
H[DPLQDWLRQ , UHDVVHPEOH WKH WKUHDGV DB GUHV\
VSHFXODWLYH ZHDYZIQ\,LKD WK UFHKHR WWHLD @ RSRWY LIVQIRGHY D
LQ WKLV PDQQHU DQG WKH WHQVLRQV EHWZHHQ PHYV
5HYLVLWLQJ P\ PHWKRG , H[SORUH KRZ LW GLIIHUV IU
DQG WXUQLQJ SRLQWV LQ P\ XQGHUVWDQGLQJ DQG
XQGHUVWDQGLQJ RI DUW DV D UHVHDUFK PHWKRG 6XF
RI P\ HQTXLU\ LGHQWLI\LQJ WKH FKDUDFWHULVWLFV C
IDFLOLWDWLQJ WKH GHYHORSPHQW RI P\ XQGHUVWDQGC
TPHWKRGRORJ\- LV

JHHOLQJ P\ ZD\ WRZDUG WKH HQG , FODLP D SRVLWLR
WR LW 'UDZLQJ DWWHQWLRQ WR IXUWKHU NH\ ILQGLC
UHIOHFWLRQ DQG UHIOH[LYLW\ LQ UHVHDUFK DQG FRQ
1ZHDYLQJ:- ORYLQJ RQ WR H[SORUH WKH SRWHQWLDO
UHVHDUFK DV ZHOO DV WKH FDYHDWV DQG OLPLWDWLR
QRZ-

)LQDOO\ , ILQG DQ HQG DOWKRXJK DV , UHPDUN WKH






%HJILQ

SHUIRUP RU XQGHUJR

KDW LV WKH IRFXV RI \RXU HQTXLU\"

SHWXUQLQJ WR WKH EHJLQQLQJ ZKLOH DSSURDFKLQJ WKH HQG
VHSDUDWH RXW WKH WKUHDGV 3HUKDSV DIWHU 6DPXHO %HFNHWY
EH QRW WR EHJLQ %XW , KDYH WR EHJLQ 1

$VVHPEOLQJ WKUHDGV IURP SVIFKRDQDO\VLV DUW SV
SV\FKRVRFLDO UROH RI UHIOH[LYH DUW SUDFWLFH LQ |
KXPDQ VLWXDWLRQV D QW& KH[EKIUKHIGHFHFH/ HPU GUQPD U\
JURXQGHG LQ DUWLVWLF SUDFWLFH DV D PHDQV RI
(PEHGGLQJ P\WHOI LQ D VLWXDWLRQ RI P\ RZQ FRQVWL
GLUHFWHG WRZDUGV JDLQLQJ XQGHUVWDQGLQJ RI E
SURFHVVHV LQYROYHG DQG WKH PHWKRG WKURXJK Z
SUDFWLFH EDVHG HQTXLU\ VLWXDWHG LQ WKH DUWYV
SURFHVV EXW DV WKH FRPSRVHU DQG VFKRODU &UDL.
SODFHG fDW WKH FHQGWHHG | IO HHVWHDHBEKWR WKHR L
WR ERUURZ 9HDU-V ZRUGV P\ IRFXV LV RQ fWKH XVH R
LQYHVWLIJDWLQJ WKHRWKHRWUYUHRDQWZ QW KWIRWW KLHPPS H U V R
DSSHDU WR VWUDQJOH H[SHULHQFH DQG LQWLPDF\

$ SULPDU\ REMHFWRWR E¥Y WVREMNMWHHFMUHH- LQ WKH VHQV
RXW DQ LPSHUVRQDO LPSDUWLDO V\VWHPDWLF HQTXL
DFFRXQW S5DWKHU GUDZLQJ RQ D UDQJH RI DUWLVWLF
H[SHULHQFH , RIIHU D SDUWLDO VLWXDWHG YLHZ 2 D
VLWXDWLRQ RQH WKDW DOVR EHDUV ZLWQHVV WR WKI

6DPXHO %HFNHWW ORKGIRSQ QDERE B H/RVGRIQH ©QHQUDP D& OMH/ L

SS 2
&UDLJ 9HDU 95RXWOHGJH ,QWHUQDWLRQBQ GD@ CGERKRMNORIIG
S [[[LL

LELG



+RZ GR \RX FRPH WR EH KHUH"

DP DQG FDQ RQOKHEUWHEHFDXVH , KDYH WKHQBQG H[SHULHQFHG
DQG XQGH UWKPHW

, HQOWHU DUW DFDGHPLD ZLWKRXW D ILQH DUW WUDLQL
FRPPHUFLDO LQWHULRU GHVLJQHU 6RPH \HDUV ODWH
FKDQJLQJ VXUJHU\ DQG WKH UHVWLPXODWLRQ RI XQS!
7KLV PDUNV WKH EHJLQQLQJ RI DQ LOQWHQVH SHULRG |
DQG P\ LQWURGXFWLRQ WR YDULRXV PRGHV RI UHIOHF
SHUVRQDO SV\FKRWKHUDS\ DQG SV\FKRDQDO\VLV D)\
HGXFDWRU DQG PRUH UHFHBQWDO WKR R UKV LW DO BDW
D SODFH RI SULYLOHJH , DOVR FRPH JOXJJLQJ WKLV J
PLJKW VD\ 2 D GHQVH ILEURXV ZHDYLQJ RI OLIH H[St
XQGHUVWDQGLQJV DQG ZD\V RI GRLQJ WKLQJV WKDW
8QGRXEWHGO\ WKH\ ZLOO DIIHFW LW

K\ DGGUHVV WKLY QRZ DQG LQ WKH ILQH DUW

+RYHULQJ RQ WKH HGJHV Rl UHWLUHPHQW , DP GULYHQ E\ DQ DZD
OLWWOH WLPH UHPDLQV DQG D GHVLUH WR H[SDQG P\ OHDUQLQJ
P\ H{SHULHQFH GUMWRZ RQDO@GUDZ LW RRWW PLIJKW WUDYHO IXUWKF
DQG DFW LQ WKH ZRUOG , ZULWH PEHFDXVH , ZDQW WR VD\ VRPHYV
, KDYH VRPHWKLQJ WR MOX§H

YROORZLQJ D GHYHORSLQJ LQWHUHVW LQ SV\FKRWKHUDS\ D
WKH FRQVXOWLQJ URRP , XQGHUWDNH DQ LQWURGXFWRU\ F
D PDVWHU-V GHJUHH LQ WKH SV\FKRDQDO\VLV Rl JURXSV D
FRXQVHOOLQJ FRXUVH LQ DQG UHNLQGOLQJ P\ LQWHUH\
DV DQ DUW SV\FKR WKHUDS\ SUDFWLWLRQHU JDLQLQJ SUR
3URIHVVLRQV &RXQFLO LQ %BHWZHHQ DQG , XQGH|
SVIFKRDQDO\WLF SVIFKRWKHUDS\ SV\FKRDQDO\VLV ERWK Jl
SVIFKRWKHUDS\ IRU D SHULRG RI WZR \HDUV LQ VKRUWO

0\ XVH Rl EUDFNHWYV LQ fDUW SV\FKR WKHUDS\:- LV WR LQG
WKHUDS\: DUH XVHG LQWHUFKDQJHDEO\ ZLWKLQ WKH SURIH
LOWURGXFHG WR WKH WHUP fUHIOHFWLYH SUDFWLFH:- LQ
*LOOLH %ROWRAQ

8UVXOD . 7KH*ADQULHU %DJ 7TKHRU\ RI )LFWLRQ 8. ,JQRWD

7KH 5RODQG %DUWKHY 5HDGLQJ *URXS% [ UK HR/UNWIXE L HY O
S $Q HIWUDFW IURP WKLV ZRUN ZDV DOVR SXEOLVKHG
RUN DV :LOO- ,QVFULSWLRQ 7KH -RXUQDO RI ODWHULDO 7H



Reading «<——= Writing
The Desire to Write

Origin and Departure

My desire hangs by a thread although I cling to it for fear of letting
go. Why do I write? What desire do I want to satisfy? Is it a desire that

originates in an ethical attitude, or just to please myself?

Jubilation

There is no jubilation or joy in what I currently write (with the
exception of this), yet I continue to write—to attempt to articulate my
thoughts —because I want to say something. Perhaps 1 have something

to say?

The Hope of Writing

Hope

Of keeping something alive. In order to keep it alive I have to remake
it to make is to want to remake. “To write is to want to rewrite’, but
to what end?

JLIXUHKH :RUN DV LOQWUDPWWR EHJLQ

7KH SKLORVRSKHU $0YD 1Rs VXJJHVWV WKDW DOO WKH
SUDFWLFHV 2 PHWKRGV Rl UHVHDUFK 2 WKDW LOOXPLQ
VR DOVR WKH ZD\V ZH PLJKMN IRQI D/GIQMH RRAUKRD YZHHV
RXUVHOYHV PRUH RU OHVV FRQVFLRXVO\ LQ UHVS
RXUVHOYHV RU WKDW DUH LPSRVHG XSRQ XV KDV EHF
SURIHVVLRQDOO\ $Q RQJRLQJ FKDOOHQJH LQYROYHV
ZKRP , ZRUN VWD\ HPRWLRQDOO\ VHQVLWLYH DQG C
VXIITHULQJ DQG WR FRQIXVLQJ HPRWLRQDO UHODWLI
GLIILFXOW WR SLQ GRZQ DQG DUWLFXODWH EXW DUH
DVSHFWV RI OLIH WKURXJK WKH LQWHQVLW\ Rl WKHLL
ERUURZ IURP VRFLDO SV\FKRORJLVW 3DXO +RJJHWW P
RI FRQVFLRXVQHVV fPRUH OLNHO\ WR DIIHFW XV LQ R:
WR WKRXJKW DQUGHWKDQLYR UHYLVLW WKHVH GLOHPPD
DW SHDFH KRZHYHU VKLIWLQJ SRVEQYGRRWK WWKDBN WK H
DV D SULPDU\ ZD\ Rl H[DPLQLQJ H[SHULHQFH

$OYDEMRUDQJIJH 7RROV $UMAD QB UMK PHL@ © DDAQXGJ HD Q J S

3DXO +RJJHWW f&ROOHFWLYH )HHOLQ JYWHUR '\ H RBRIDA WR K
2UJDQLVDWLRQ DQG GPRWARQ



,QFUHDVLQJO\ DENQRZOHGJHG DV D YDOLG PRGH RI HC
DUWLFXODWLQJ DQ XQGHUVWDQGLQJ RI VRFLDO VLWX
 QGHHG 3DWULFLD /HDY\ DUJXHV WKDW DUWVY EDVHG S
VLOHQFHG SHUVSHFWLYHV HYRNLQJ HPRWLRQDO UH
DZDUHQHVV DQG FXOWLYDWLQJ B®RW RGHIOY K& P\DRF H DS
DQG IHHOLQJ ZKLOH GUDZLQJ RQ VRFLDO PHDQLQJV D\
SUDFWLWLRQHUV VHMKAKR HRE K\QGHURWPRGLQI ZLWK
UHVLGLQJ LQ WKH TXHVWLRQV SURYRNHG ZKDW KDV I
XQGHUVWDQGLQUWFMRHMWIEDVHG UHVHDUFK LQ WKH

DSSURDFKHV UHVLVWLQJ IL[HG LQWHUSUHWDWLRQ D
SRVVLEOH WKURXJK IRUPV DQG SUDFW L FHWVH DAK D@ DL
VKDULQJ XQGHUVWDQGLQJ WKURXJK D PXOWLSOLFLW
H[SUHVVLRQ RIIHUV DV *DYLQ 6DGH VXJJHVWV §DQ LP
DQG IDFLOLWDWLQJ FULWLEDO UHIOHFWLRQ RQ VXFK
VWUXFWXUHG

'ULWLQJ IURP DQ DUW SV\FKR WKHUDS\ SHUVSHFWLYH
IUDPHG VSDFHV IRU LPDJLQDWLRQ LQ RIIHULQJ LQVLJ
HYLGHQFH RI RXU VHQVRU\ VXEMHFWLYH KXPDQ H[SFH
LPSRUWDQW WR EH GLVFDUGHGKL®INHQZWBRKJW KM D
SV\FKRDQDO\VLY DQG DUW SV\FKR WKUIRESBHUL® @ RHWK
PDQQHU WKDW DOWHUV RU W UD@G/HRY RAD QUEDLVYK H U PAXRK/R
VKLIWLQJ P\ RULHQWDWLRQ DQG SDUWLFLSDWLQJ GLI
GLIIHUHQW IUDPHV DQG OHQVHV WKURXJK ZKLFK WR
SURFHVVHV P\ RZQ LQFOXGHG ZLWKRXW WKH FRQVW !

(OL]DEHWK )LVKHU DQG 5HEHFFD J)RUWQXFROTBRORWOQRRL®@
3XEOLVKLQJ

/IHDYHMWKRG OHHWV $UW $UWY %DVHG 5HVHDUFK 3UDFWLFH

/LQGD &P @UHDWLYH 5HIOHFWLYH 3UDFWLRQBR® U5BKWIDBI
S 6HH DOVR ODU\ 5\DQ 9f5HIOH[LYLW\ DQG $HVWKHWL
$UWV DQG(QLVOHVRFAHDFKLQJ 3UDFWAFH DQG &ULWLTXH

7RP %DURQH DQ G KO\W Y RHWD V KBV RGIG D 6/F KH

*DYLQ - 6DGH T7KH 5HODWLRQVKLSSEXW@HB QH3 UDW¥MWUEG B W
RI 3UDFWLFHH®BD¥M& BHIVHOWFK /RQGRQ 5RXWOHGJH S

'HEELH OLFKDHOV f$UW 7KHUDS\ LQ %UDLQ ,QMXU\ DQG 6W
RI 2UJDQLVDWBRQDTKHUB S\ ZRWK IHX UROFRIULEDQ & REE D\W QR
"HVWRQ /RQGRQ -HVVLFD .LQJVOH\ SsS 2



fTHYLGHQFH:- P\ ILQGLQJV LQ D SDUWLFXODU zZD\ :KLOH
L\DOVR GHVLIQHG WR GLVUXSW LW

KAV LV \RXU UHVHDUFK LPSRUWDQW"

poO\ GHVLUH KDQJV E\ D WKUHDG DOWKRXJK , FOLQJ WR LW IRU IHD
JR >«@ ,V LW D GHVLUH WKDW RULJLQDWHY LQ DQ HWKLFDO DWW
WR SOHDVH P\VHOI"q

7KH SKLORVRSKHU 'RQDOG 6FK|Q ZULWHV RI WKH LQI
SUDFWLFH RI WDQJOHG ZHEV DQG WXUEXOHQW HQYL
TVLWXDWLRQV DUH FRQIXVLQJ "PHVVHVH LQFDSDEOH R
RI JUHDWHVW KXPDQ 7RKRRIRFHUQP P REQVHESIHULHQFH DQG
, DP DZDUH RI KRZ HDV\ LW FDQ EH LQ WKH IDFH RI SI
DZD\ IURP JIHOW:- H[SHULHQFH WRZDUGV PRUH WHFK(
VHQVLWLYLW\ QXPELQJ IHHOLQJ DQG WKLQNLQJ 7K
DQWKURSRORJLVW 7LP ,QJROG QRWHV SHUKDSV LW V
HQYLURQPHQWDO IOXFWXDWLRQV LW GRHV QRW QHHG
MXVW GRHV LW

,Q D FXOWXUH ZKHUH WKH FRVWYV RI FDUH HPSDWK\

UHQGHUHG LQYLVLEOH LPDJLQDWLYH FUHDWLYH VSDI
UDWKHU WKDQ GHDGHQ RXU VHQVLWLYLWLHV DUH FR
OX[XWBDUDGR[LFDOO\ DV HGXFDWRU *LOOLH %ROWRC
LPSRUWROQOOMH UHIOHFWLYH UHIOH[LYH DWWLWXGHV DU
HWKLFDO SUDFWLFH LQFUHDVLQJ PHFKDQLVDWLRQ V\

7KH 5RODQG %DUWKHYVY 5HDGLQJ *URXS 9fY7KH :RUN DV :LOO-

'RQDOG $7KHKPpHIOHFWLYH 3UDFWLWLRQHWUH Z +RYZUBIURKH VW DR
%RRNV S

7LP ,QJROG ¢ 7KH 7HMPLEOLVEIRI-RXNIQ®IO RI?2(FRQRPLFV

6HH ODGHOHLODERBXQWLIRYH 7/ &RQV W IRYVE&D WrRRNV
&RRSHU DQG -X®RDGHRRVYRED:HOIDUH )HHOLQJ DROEGRHDU R
.DUQDF 7LP UDWOMUQQWRXOQHUDELOLW\ 7KH 8QGHUO\L
IRQGRQ .DUQDF

*LOOLH %ROWRQ f5HIOHFWLRQ THQG HFHNVQ M HL 3 U F W KW DUQ.
'"HYHORBRPQH®RAQ 6DJH Ss 2



ZLWK H[SHFWDWLRQV RI FRQVWDQW DFWLYLW\ DQG E
VXEWOHWLHVKH SKDERLREKHU OLFKHOOH %RXORXV :D
GHPDQGV RI WLPH HIILFLHQF\ DQG SURGXFWLYLW\ P
DWWLWXGH RU WR THQJDJH ZLWK WKH FRPSOH[QDQG G
WKH FRQWH[W RI SURIHVVLRQDO SUDFWLFH WKLV ULV
PDWWHU RI fTWKLQNLQJ ULJRURXVO\:- ZKHUH GHVSLWH
DUH GRZQSOD\HG LQ IDYRXU RI WDUJHWYV ZKLFK DUH H
<HW DV HGXFDWRU .DWH &ROOLHU ZDUQV LI LPDJLQD)
EHFRPH DQ LQVWUXPHQWDO WRRO &RQYHUVHO\ ZKI
HISHULHQFH LW RIIHUV D VSDFH IRU UHK LLGPHD UIHMHIDIUF &
VXEMHFWLYH H[SHULHQFLQJ KDV EHHQ KLJKOVKHRLWLF
SUWLVWLF 7 XURN KBODHQ IHRIMWR/HQVY 'DUOD &ULVSLQ D

,] UHVHDUFK LQ JHQHUDO LV WR GHDO DGHTXDWH
WR HPEUDFH WKRVH DVSHFWV RI NQRZOHGJH SUR
VXEMHFWLYLW\ DQG UHODWLRQVKLSY QRW DV SK
KDUQHVVHG ZLWKLQ KXPDQ FRQWURO EXW RSHOQ
RI FUHDWLYH FRQVWUXFWLRQ DQG LQWHUSUHWD
FRQWH[W DQG YDOXH GULYHOQ

:KLOH DSSURDFKLQJ P\ HQTXLU\ Z MWKU RXHBHK WH \RIDIVUIE® |
DUWLFXODWH WKHP , TXHVWLRQ ZKDW LV DW VWDNH L
DWWHQWLRQ WR WKH IHHO DQG UK\WKP RI WKH VWX
DFNQRZOHGJH WKH HPRWLRQDO ODERXU LQYROYHG L
VSDFHV WKDW PD\ EH EH\RQG ZRUGV EXW KHOS XV WR
DQG DIITHFWLYH URRW WR RXU HQGHDYRXUV LI ZH DUF
SDLQIXO H[SHULHQFHV DQG FRPSOH[ HQWDQJOHPHQ\

6HH 3DXO PFWQAWRVVIHIVHDUFK DQG 5HIOHFWLYH 3UDFWLFH &
DQG /HBEQRQGRQ 5RXWORGHDWLYHPIQ®\HAWLYH 3UDFWLWL

OLFKHOOH % R6XGORRZX ¥K:ID@DRMRS K\ 5HDGLQJ DIJDLQVW WKH ,QV
[LY

6HH &ROQBDWLYH 5HIOHFWR YIHYBRGD% WX ®/ IDRAEHW YLG :DONHU
LQ BURIHVVLRQDO &RXUVHV6WKIG LLKWD OQ HQJKHJ QERCEFWM[MR Q

.DWH &ROOLHU ¢95H ,PDJLQLQJ 5SHIOHFWLRQ &UHDWLQJ D 71
5HIOHFWIlHRRQG GHIOHFWLYH 3UDFWLFH 1HHGSEURDFKHWYRNWF
+HOHQ %UDGEXU\ 6XH .LOPLQVWHU OLULDP =XNDV /RQGRQ

_.DWKOHHQ &RHVVHQV 'DUOD KH BEVSWLY WILFG? XQQH $ RPOIODN V\
JHXYHQ 8QLYHUVLW\ 3UHVV S &LWHG LQ 6DGH 97
SHVHDUFK- S



FRPSUHKHQG EXW LQ ZKLFK ZH DUH LQWLPDWHO\ LPS
UHFHLYH RXU FDUH

:KDW GR \RX KRSH WR DFKLHYH"

pM+RSH 21 NHHSLQJ VRPHWKLQJ DOLYH ,Q RUGHU WR NHHS LW DO
UHPDNH LW 2 WR PDNH LV WR ZDQW WR UHPDNH >«@ EXW WR ZKD\

&RPELQLQJ DSSURDFKHV IURP SV\FKRDQDO\VLV DUW
FRQILIXUDWLRQ , FRQWULEXWH WKHR QRO R IFREHH S
HPRWLRQDO VXEMHFWLYH DQG DHVWKHWLF LQ WKH
VSHFLILFDOO\ , UH HIDPLQH WKH SRWHQWLDO YDOXH F
FKDOOHQJH RXU XQGHUVWDQGLQJ RI WKH DIIHFWLY|
HISHULHQFH 7KLV FRQWULEXWLRQ PD\ EH RI SDUWLF
ZRUNLQJ LQ WKH DUWYV SV\FKR WKHUDSLHV DQG LQ GL
DQG LQ KHDOWK DV ZHOO WKRVH ZKR KDYH DQ LQWHU
SUDFWLFH DQG LQ UHVHDUEFK

7KH 5RODQG %DUWKHYVY 5HDGLQJ *URXS 9f7KH :RUN DV :LOO-






ODNH DQ DSSURDEFK

VWDUW WR GHDO ZLWK D VI

:KDW DUH WKH SKLORVRSKLHVY WKDW XQGHUSL

FRQIHVV WR IHHOLQJ FRQIXVHG DQG RYHUZKHOPHG DV , WU\
P\VHOI DPLGVW WKH HSLVWHPRORJLFDO DQG RQWRORJLFDO WHUF

JHDY\ VXJJHVWV WKDW fDOO DUW UHJDUGOHVV RI PH
ZKLFK LW LV FUHDWHG DV ZHOO DV WKH LQGLYLGXDO
VRFLDO RQUGHWSLQQLQJ P\ PHWKRG DV , HQWHU UH RI
UHVHDUFK VLWXDWLRQ LV WKH EDVLF SULQFLSOH WKD
2 FRQVWUXFWHG IURP SULRU XQGHUVWDQGLQJ H[SHU
OHDUQLQJ DQG PHDQLQJ PDNLQJ DUH SHUVRQDO VHQ
DFWLYH LQYROYHPHQW , GR QRW XQSLFN WKH WKUHD
WKDW PHDQLQJ LV WXH Q RRFFRRX QW H@WRRIQHAK VAR Q ZR
VWDWH FDWHJRULFDOO\ WKDW , DP D TFRQVWUXFWLYL
WKH LQGLYLGXDO-V VXEMHFWLYH LQWHUSUHWDWLRQ R
RI SHUVSHFDWL YEVOXHQFHG E\ IHPLQLVP DQG SV\FKRD
LQIRUPV P\ DSSURDFK ZLWK LWV HPSKDVLV RQ WKH
LQYLWDWLRQ WR WHQWDWLYH PDUJLQDOLVHG YRLFHV
6XFK DSSURDFKHV ORZHU WKH EDUULHUV EHWZHHQ

UHIOH[LYLW\ DQG UHVSRQVLELOLW\ WKURXJK WKH XVF

/IHDUHMHWIKRG OHHWYV $UW $UWYV %DV H® ¥H WD AWK BY O XKW MAHY
P\ GHVN IRU D QXPEHU RI \HDUV DV LW UHVRQDWHG ZLWK \
ERRN WKDW LQ SDUW LQVSLUHG PH WR SXUVXH WKLV UHVH

,Q KLV 6GHDFVMEKUHQ G, QHR O BKVKIDHYWY WKDW E\ SXWWLQJ HYH
WKDW ZH SXW LW DZD\ UDWKHU WKDQ DOORZLQJ LW H J
DWWHQWLRQ DWWHQG WR LW 7LP ,QJROG Y6HDUFK DQG 6H
&HQWUH IRU & RQWHPSRUDU\ $UWV *ODVJRZ YHEUXDU\
LQJROG VHDUFK DQG VHDUFK DJDLQ RQ WKH PHDQLQJ RI UH)\

-RQDWKDQ OLFKDHOV 91, QWHUGLVFLSOLQDU\ 3RXWSHFGWUILHY
,QWHUQDWLRQDO +DQGER®NER [&3AD0FWLIHTHI % LRAHESR BH \6 R DX WHX

OLFKDHOV GUDZVY RQ *HRUJH %R[:V VWDWHPHQW fDOO PR
WKDW fWR VHH GLIIHUHQW SDUDGLJPV RI LQTXLU\ DV WKHRU
SURGXFWLRQ >IUHHV@ WKH LQGLYLGXDO WR SLFN DQG FKRR
S 6HH DOVR *HRBRREXVVWRH¥BR[LQ WKH 6WUDOMHILVRIQG:FLH
8QLYHUVLW\ RI :LVFRQVLQ ODGLVRQ ODWKPDWLFVY 5HVHDUF!



fVKH:- TKH:-7KHB Yt WEEBLFDWLRQ DV %ULWWD 7LPP .QXG\
LGIIHFWLYH OHWHKRIGIRW® RAKHVZRUOG PD\ UHYHDO LWV
PRYHPHQWYVY LQ WKH VLWXDWLRQ , VHW XS DV DUWLVW
DILTHFWHG E\ 2 WKH UHVHDUFK SURFHVV DQG WKDW WK
WKLY LQWHUDFWLRQ -

&DQ \RX H[SDQG RQ \RXU UHODWLRQVKLS WF
UHIOH[LYLW\ LQ UHVHDUEFK

SBURPSWHG WR UHWXUQ WR WKH EHJLQQLQJ DV , UHDFK WRZDUG \
WKH EHQHILW RI WKH UHDGHU , DWWHPSW WR UH SRVLWLRQ P\
WKH FRQIXVLQJ RIWHQ FRQWUDGLFWRU\ DUUD\ RI WHUPV GHIL
XQGHUVWDQGLQJV RI UHIOHFWLRQ DQG UHIOH[LYLW\ W LV D FI
ZKLFK PDNHV ZULWLQJ D VIQWKHWLF VXPPDU\ FKDOOHQJLQJ DV
WKH FRQWUDGLFWLRQV RI WKH WDVN LQ ZKLFK , DP LQYROYHG

7KH SKLORVRSKHU -RKQ 'HZH\ ZDV DPRQJ WKH ILUVW W
WR GUDZ SHUVRQDO PHDQUWILIGURF R]ISHHIOHFAMWHLRQ DV
RI WKLQNLQJ VWHPPLQJ IURP GRXEW KHVLWDWLRQ R
RITHUHG D EDVLV IRU WKH FRQFHSW RI fUHIOHFWLYH
YDULRXV ILHOGV RI SURIHVVLRQDO DQG HGXFDWLRQDC

LP (WKHULQJWRQ 9I5HVHDUFK OHWKRGV 5KEROH]VHAIOWILIPI -
SVA\IFKRWKHUDS\ 5HVHDUFK 2

%ULWWD 7LPP .QXGVHQ DQG &DUVWHQ 6WDJH 9f$IIHFWLYH
6WUDWHJILHV IRU WHKGE 66BN XeULRIWDIHERP .QXGVHQ DQG &DU
3DOJUDYH ODFPLOODQ 2

7KLV TXHVWLRQ LV DGGHG DIWHU WKH RULJLQDO VXEPLVVLI
SDQHO

"HQG\ /IXWWUHOO 9f5HIOH[LAHR Y XDBDHWLDVIEKH (8 VIHDRIFHKG L D
%HJLQQLQJ KHU SDSHU /XWWUHOO IROORZV WKH OHDG RI VF
ZKR ZKHQ ZULWLQJ DERXW KHU UHOXFWDQFH WR FUDIW D F
KDQGERRN FDSWXUHV WKH FRQWUDGLFWLRQV RI WKH WD
GLVHPERGLHG SDFNDJHV >«@ WKH YHU\ RSSRVLWH RI UHIOH
T(QWHULQJ WKH +D/&® RDQGERRMNVR I LKEEU UD WSLQ'GID $'GID IL\@ D VI
$OH[DQGUD *HRUJDNRSRXORX &KLFKHVWHU -RKQ :LOH\ 6
IXWWUHOO 9f5HIOH[LYH 4XDOLWDWLYH 5HVHDUFK:- S

“RKQ 'HRH\ :H 7KLQN $ 5HVWDWHPHQW Rl WKH 5HODWLRQ R
%RVWRQ 0$ +HDWK &R YRU DQ RYHUYLHZ Rl WKH GHYH
'HZH\-V FRQWULEXWLRQ VHH /LQGD )LQOD\ f5HIOHFWLQJ RQ
/JHDUQLQUJ7XMBSHIHQ 8QLYHUVLW\ 2 DQG 'DYLG %RXG &
'DONFHIJOHFWLRQ 7XUQLQX [RFH BRKXKWFHHIGIWR /HDUQLQJ



6FK|Q-V7KRIRNHIOHFWLQY H 34UHDW WILW LRHPHIWL QV GLIILFXOW
EURDG DUHDV RI DJUHHPHQW ZKLFK HQFRPSDVV H[DPL
GHYHORSLQJ VHOI DZDUHQHVVY DQG FULWLFDOO\ HY
FRQWHQWLRQ DQG FHIOHFWOWWH UHIDBWLFH LV RIWHQ
SURIHVVLRQDO LGHQWLW\ KRZHYHU DV , LPSO\ LQ
ZK\ PHDQ WKDW IRU EXV\ SURIHVVLRQDOV IDFLQJ
SURGXFWLYLW\ LW LV DOO WRR HDVLO\ DSSOLHG LQ
'HZH\ DQG 6FK|Q -V ZRUN RQ WKH QDWXUH R6WHOIOH ER IA
DUH UHOHYDQW DQG 6FK|Q-V LGHDV UHPDLQ LQIOXHQ\
SDUWLFXODUO\ WKURXJK KLV FKDOOHQJH WR PRUH VF
DQG KLV DWWHQWLRQ WR LPSOLFLW WDFLW NQRZOH
WKURRKWK.QJ ERWK LQWXLWKYNOSODRG % OHDWOWN DU J X
6FK|Q LPSOLHV WKDW WKH SURSHU UHVSRQVH WR WK
LV WR GHYHORS D SUDFWLFH fDUWEKWWU\D W PLVOIODY  BVIKU
WHUULWRU\ UHPDLQV KHDYLO\ FRQWHVWHG DQG ERW
ZKLFK UHTXLUH VHORKLOH YWKKDGBQLEH HQRUPRXVO\ Si
DQG WUDQVIRUPLQJ SUDFWLFH QRW DOO UHIOHFWLRC
TQRW HYHU\WKLQJ ZH OHDUQ LV VZHHW VPHOOLQJ DQC

6FKF&HI5HIOHFW L&/HHH3D O ¥ RV (. PAHRER HHQOELD O /HDUQLQJ DV WK
'HYHORGBPHIHEZRRG &OLIIV 1HZ -HUVH\ 3UHBBULEGHQIDB\WORLQJ
*XLGH WR 7HDFKLQJ DQRU G DXQMWKHUHWKROWLRQ 8QLW 2[IR

J)LQOD\ S5HIOHFWLQJ RQ 5HIOHFWLYH 3UDFWLFH-

5HIOHFWLYH SUDFWLFH LV QRZ ODLG GRZQ DV D SURIHVVLF
VWUDQG RI DSSURDFKHVY WR WKH EURDGHU ILHO &URIDMRQM L
SHIOHFWLY H BUOEFW LMWIRGHEWLQJ RQ 5HI6HFOHFWAL Y BIDFFWDLFAM|
DQG 3URIHVVLRQOG OH GHY HRORGR® Q&D J H

&ULVW\QH +pEHUW YT.QRZLQJ DQG RU ([SHULHQFLQJ $ &UL
RI -RKQ 'HZH\ DQG 'RHID® E VBEXHQ3UDPWLFH

6HH &PWYKDWILYH 5SHIOHFWLYH 3UDFWLWLRQHU-

'RQDOG $(BREPWNLQJ WKH 5HIOHFWLYH 3UDFWLWLRQHU 7RZ
SURIHWYILRUG/ -RVVH\ %DVV FLWHG LQ $ODQ % OHDNOH\
BHIOH[EWXWLHY LQ +LJKHU (GXFDWLRQ

J)LQOD\ S5HIOHFWLQJ RQ 5SHIOHFWLYH 3UDFWLFH-

7TRQ\ *KD\H 1, QWR WKH 5HIOHFWLYHS O ROHFWUYB JAWEIFWK R H
S 6HH DOVR )LQOD\ 5HIOHFWLQJ RQ 5HIOHFWLYH 3UDFW
SUDFWLFH )LQOD\ SRLQWYV RXW WKDW WKHUH DUH FXOWXUI
HQGV XS IHHOLQJ HPSRZHUHG DQG LW FDQ KDYH D SURIRX(
XQGHUWDNLQJ WKH UHVHDUFK ,I DSSOLHG XQFULWLFDOO\ D
FDQ TUHLQIRUFH SUHMXGLFH DQG EDG SUDFWLFH OHDGLQJ
FXOWXUDO DVVXPSWLRQV:- RU EHFRPH DEVRUEHG LQ QDYHC



7KH EHJLQQLQJV RI P\ LQWHUHVW LQ UH IO H FRWKLLRRX DIQ (
H[SHULHQFH- IROORZV D YLROHQW LQWHUUXSWLRQ Wk
EDFN WR OLIH WKURXJK WKH IRUFH RI LWV LPSDFW ,W
QRW PRM®RB IDFH WKH GLVWUHVV ZLWK WKH KHOS RI |
<HW DV &KULVW\QH +pEHUW SRLQWV RXW LI ZH UHO\
D PRYH ZH PD\ QHYHU TXHVWLRQ HVWDEOLVKHG SDW\
SHUVRQDO DV ZHOO DV VRFLHWDO QRUPV DQG YDOXHYV

,Q P\ SHUVRQDO OLIH DV ZHOO DV LQ P\ SURIHVVLRQD
VWULYHQ WR EHFRPH D JUHIOHFWLYH SUDFWLWLRQ]
SVIFKRWKHUDS\ DQG DQDO\VLV DQG LQ SURIHVVLRQD
DQ H[SHULHQFH DQG L@ VQW DERXRQLWQERMWKWHUZDUG)
IXUWKHU LQ DQG WKURXJKRXW P\ WKHVLV 7UDGL
H[DPLQDWLRQ P\ H[SHULHQFH RI VHOI UHIOH[LYLW\ I
SVIFKR WKHUDS\ LV WKDWVKWRIXWRXQLDIDHY M E X © CEER
PLJKW EH VKDUHG ZLWK DQRWKHU RWK HUM X GFKED O
IHHOLQJV LPDJLQLQJV WKRXJKWV DQG ZRUGV PD
XQGHUVWDQGLQJ DQG OHDGLQJ WR FKDQJH $V ZHOO
VXFK SURFHVVHV WXUQ RXWZDUGV WR WRXFK WKH VRF
LW 7KHUH LV UHFLSURFLW\ DQG IHHGEDFN ZKLFK DO:
PHHWLQJ RI HPERGLHG AW LSV \FKRIBHMVO\VW :LOTUH
fOHDUQLQJ IURP H[SHULHQFH:- EHJLQV LQ RXU HDUOLF
HPRWLRQDO DQG VHQVRU\ H[SHULHQFLQJ LYRRHBLPWH
WKRXJKW WRHBKHWVH HDUO\ DIIHFWLYH UHODWLRQ'
FLUFXPVWDQFHV IRVWHU D FDSDFLW\ WR WROHUDWH

FDQ DOVR EH D PHDQV E\ ZKLFK RUJDQLVDWLRQV DQG EURLEL
UHVSRQVLELOLW\

+pEHUW 7.QRZLQJ DQG RU ([SHULHQFLQJ $ &ULWLFDO ([DP
'HZH\ DQG 'RQDOG 6FK|Q-

/IHZLV $URQ 9Y6HOI 5HIOH[LYLW\ DQG WKBVIRKRDGSHRWNVIEF$FV

2 $URQ DUJIJXHV WKDW VHOI UHIOH[LYLW\ LV TQR)
SULYDWH FRQWHPSODWLRQ DV WKH WUDGLWLRQDO FRQFHS)
VHOI UHIOH[LYLW\ DOZD\V LQYROYHY DQ DIIHFWLYH HQJDJHF

'LOIUHG %LRQ 5 /HDIRDGRIQURPRUQYBHULHQFH



TFRQWDLQ: GLIILFXOW SDLQIXO DQG RYHUZKHOPLQJ
PHDQLQJ WR HPHUJH 2 LGHDV WKDW KDYH DOVR EHHQ

&URVVLQJ GLVFLSOLQDU\ ERUGHUV DV , PRYH LQWR W
SUHYLRXV SHUVRQDO DQG SURIHVVLRQDO H[SHULHQF
(QFRXQWHULQJ JUHIOH[LYLW\- LQ D GLIIHUHQW FRQW#F
UHIOHFWLRQ ,WV SUHFLVH PHDQLQJ LV GLIILEXOW WF
ZD\V DOWKRXJK , IDWKHU WKDW LWV VLIJQLILEDQFH LC
LWV XQVHWWOLQJ RI FRQYHQWLRQDO VFLHQWLILF LGH
RYHU HQJDJHPHQW DKQHUNBNEMHF\@HFMNRQ LV JHQHUD
FRJQLWLYH DFWLYLW\ ZKLFK VHHNV WR JLYH RUGHU T
KDYH KDSSHQHG UHIOH[LYLW\ LV FRPPRQO\ GHILQHG
DQDONKUWRXIKHR XUMVHDUFK SURFHVV 5HIOH[LYLW\ LPS
DOWKRXJK DV :HQG\ /IXWWUHOO VXJIJHVWYV ZKHQ VHH(
LW LV QRW OLPLWHG WR LQWURVSHFWLRQ RU FULWLFD
ZKLFK fKXPDQLVHVY UDWKHU WKDQ REMHEWLILHV UHVF
FUHDWHG-

JRU WKH SXUSRVHV RI WKLV SURMHFW DQG DIWHU
HQJDJHPHQW DV SURPRWLQJ TDQ RQJRLQJ UHFXUVLY
VXEMHFWLYH UHVSRQVHY DQG WKH LQWHUVXEMMHFWLY
6FK|Q:V ZRUGYV WKRNUHVWHDUXBEWURTQLWKDW >6XKKK\@ V

-HDQ &DUDELQH T&UHDWLYLW\6RFALW OD Q[G O/RIDD\YLRQ RSl 3B
,QWHUQDWLRQDO -RXUQDO RI $8W S'HVLJQ (GXFDWLRQ

.LP (WKHUIHRRMPRQ@J D 5SHIOH[LYH 5HVHD UFEGER @BV 3L QR G H®
-HVVLFD .LQJVOH\ 3XEOLVKHUYV 6HH DEONRHLQGWW) LY GDY
*XLGH IRU 5HVHDUFKHUV L2QI RRH® OWERDF QN & HERF L6IFQ HEFRH Q F H
FHQWXU\ RU PRUH WKH SURMHFW RI H[DPLQLQJ KRZ WKH UH
RQ DQG HYHQ WUDQVIRUP UHVHDUFK KDV EHHQ DQ LPSRUW
/ILQGD )LQOD\ Y1HJRWLDWLQJ WKH 6ZDPS 7KH 2SSRUWXQLYV
SUDFWXPBLWDWLYH UHYHDWHKH DOVR $QQH + 3IVVLOI 7XLMI
+DUPDDNRUSL T1&ROOHFWLYH 9RIOALIHPEQW SHDOQLIQYIH 3UDF

IXWWUHOO f5HIOH[LYH 4XDOLWDWLYH 5HVHDUFK:- S 6
2SSRUWXQLW\ DQG &KDOOHQJH Rl 5HIOH[LYLW\ LQ 5HVHDU
<LOPD]OL 7URXW DQG .D\H $ 5RELQVRQ T'HHSHQLQJ 5HIOH]
5HVHDUFK:- 4XDOLWDWLYH 5HVHDUFK

%DUEDUD 3UREVW 9Y7KH (\H 5HJDUGYV ,WVHOI %HQHILWYV DC
"RUN 5HVERBRIAKO :RUN 5HVHDBUFK

6FKfKHI5SHIOHFWLYH 3UDFWLWLRQHU



UHIOH[LYLW\ SRVLWLRQV WKH UHVHDUFKHU DPLGVW W
LW VKLIWLQJ SRVLWLRQDOLW\ WR D PRUH H[SHULHQW
IHHOLQJY DQG DIIHFWV PD\ EH YDOXDEOH VRXUFHV RI
GHYDOX@®GRSWLQJ WKLV SRVLWLRQ , GUDZ RQ P\ SUI
, DP UHTXLUHG WR DFWLYHO\ UHIOHFW RQ WKH SURFHV
DV (WKHULQJWRQ VXJIJHVWV UHTXLUHV DQ DZDUHQH
LPDJLQLQJ DV ZHOO DV DQ DI B BVEEEHAYWRIGP\VHOI DV E

$V , GLVFXVV LQ KRZ ZH XVH RXU fVHOYHV: DV I
SV\FKR WKHUDS\ UHPDLQV KLJKO\ FRQWHQWLRXV OF
UHIOH[LYLW\ OHG E\ IHPLQLVW WKHRULVWV 'RQQD +
UHIOH[LYH SURFHVVHY WKDW PD\ PHUHO\ PLUURU IL[HG
RI WKLQNLQJ UDWKHU WKDQ HQJDJLQJ LQ FRPSOH[ UHC
WKURXJKRXW WKLYGHWKHVIOH[LYLW\: RIIHUYV WRKSISRUW X
H[SHULHQFH WKHUH DUH FRQVLGHUDEOH FKDOOHQJHYV
SUHVVHG WR FROQWKGRWURWHDARAKN WKH ZULWLQJ RI
SUHVHQWDWLRQ RI WKH DFFRPSDQ\LQJ PDWHULDO ,QG
LV D SHULORXV HQGHDYR&XEMHWWLYBIQF RFLINIB QO H \
XQHQWDQJOH DQG DV , GLVFXVV LQ &KDSWHU H[S
PHWKRGRORJLFDO LQDGHTXDFLHMV HNGGPQBRRP PR UVMALNVGD
, GR VR ZLWK WKH LGHD Rl UHIOHFWLRQ ERXQG LQWR
WKUBR®GKIURP H[SHULHQFH WRZDUG JDLQLQJ QHZ LQVL

IXWWUHOO f5HIOH[LYH 4XDOLWDWLYH 5HVHDUFK -
(WKHU%MPRRQQY D 5HIOH[LYH 5HVHDUFKHU 8VLQJ 2XU 6HOY

'RQQD +DUDZD\ KDV EHHQ D SLRQHHU LQ GHEDWHY WKDW F}
WKDW DUH VHHQ WR EH JURXQGHG LQ UHSUHVHQWDWLRQDOL
VKH DUJXHV FDQ OXUH XV LQWR PRUH UHGXFWLRQLVW ZD\V
RI RXUVHOYHV DV LQGHSHQGHQW NQRZLQJ VXEMHEWV ([SU|
EHHQ PXFK UHFRPPHQGHG DV D FULWLFDO SUDFWLFH EXW
RQO\ GLVSODFHV WKH VDPH HOVHZKHUH VHWWLQJ XS ZRUUI
DXWKHQWLF DQG UHDOO\ UWBGHVWRBQWNQHWDHDBMFRQ
YHPDOHPDQBOHHWVB2QFRPRXVH )HPLQLVP DQG 7HFKQRVFLF
LQ 9LYLHQQH %R]DOHN DQG OLFKDOLQRV =HPE\ODV f'LIIUDF
RI 7ZR OHWKRGRORJLHV LQQWXEDWUWRGRDO® GHRNDQPI- Rl 4XD

2 S 6HH DOVR .DUHQ %DUDG JOHHWLQJ WKH
&RQVWUXFWLYLVP ZLWHKRXW L&RQ &/RJLOHLFFHW LIRQUES WIRH BKLOR YV
SS

J)LQOD\Y Y1HIJRWLDWLQJ WKH 6ZDPS 7KH 2SSRUWXQLW\ DQG
S



SURFHVV RI H[SORUDWLRQ DQG GLVFRYHU\ ZKLFK PD\
SRVVLELOLWLHYV IRU QHZ ZD\V RI VHHLQJ WKLQNLQJ I

+RZ ZRXOG \RX GHVFULEH \RXU PHWKRG"

, SURFHHG DV LI WR ZULWH £ SURGXFH \HW WR DQQRXQFH LW IH}
JLIXUH 7KH pbDV LI LPSOLHV D VSDFH IRU LPDJLQDWLRQ ZLYV
XQFHUWDLQW\ DWWDFKHG pEXW KRZ WR EHJLQ WR ZULWH D SOI
NQRZ KRZ LW ZLOO WXUQ RXW EXW , GR FDUHY

3XW VLPSO\ , DVVHPEOH FRPELQH DQG UHGLUHFW DS
DQG SUDFWLFHV LQ DQ H[SHULPHQW ZLWK PHWKRG , V

+RZHYHU , GR QRW HWKHWVLPHWWRWRZRHNVLEHWWHU Wk
VSDFH RI SRVVLELOLW\ UDWKHU WKDQ FORVLQJ D JDS
WKDW LQYROYHYQHQWRXIMWEYR QREVHRIDDWDRQN RI
RUJDQLVDWLRQDO LQVWLWXWLRQDO HQYLURQPHQWYV
RUJDQLVDWLRQ WKH UHVHDUFK LQVWLWXWLRQ DQG F
LQ UHVSRQVH WR P\ H[SHULHQFHV RI ERWK 0\ SURM
SDUWLFXODU VLWXDWLRQ EXW RQH WKDW LV fPDGH Q
JUDPHG DV DQ fH[SORUDWLRQ- )LJXUH DQG IROOI
HQWDQJOHPHQWY DV , WUDYHUVH LQVWLWXWLRQDO
H[SHULHQWLDO SURFHVV RI PDNLQJ PRGLI\LQJ DQG Gl

6HH )LQOD\ S5HIOHFWLQJ RQ 5HIOHFWEN HO BB VAR QF H X WERLQG
LQWR /HBUQLQJ

7KH 5RODQG %DUWKHYV 5HDGLQJ *URXS f7KH :RUN DV :LOO-
OLNND +DQQXOD -XKD 6XRUDQWWL D 66V HIMEF KRG Y KR GRIONR
/IDQJ +DQQXOD 6XRUDQWD DQG 9DGpQ VXJIJHVW WKDW ¥

DQG LQ D VLWXDWLRQ WKDW QHYHU LV D SULRUL EXW LV DO
PDLOQWDLQHG DQG UHQHZHG ,W LV PDGH QRW IRXQG ,W LV

/LQGD &DQG\ (UQHVW (GPRQGV DQG &U DBIRIX SWHIDHIG JTH3 UQWW L
+DQGERRN RI 3UDF\GLEN &DNIHGIHIDWHDIREKBERQ 5RXWOHGJIH
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terms of what I am looking at — then I was thinking about these words — looking them
up...interested in what I discovered — explore and links to travel to and around — looking in more
detail — travelling through an uncharted or unknown area for the purposes or gathering
information. EIJ.VWJ’ ..m W\;\—L
@ *  Iravel to, around, or through an uncharted or unknown area for the purposes of
discovery and gathering information — in order to learn about or gt to know it.
*» find out about the condition or nature of something; ascertain; find ont
inquire into or discuss (a subject) in detail; assess; evaluate (an option, a possibility, efc.);
investigate
*  conduct a search for something
*  sorutinise; examine survey; examine by touch
0 : :
peats A J _nl w‘, .u.}uinﬂd a‘“’i‘._u
JLIXUH ID\HUHG H[WUDFWYV IURP QRWHERRN DQG \
(I WUDFW IURP DQQRWDWLRQV WR 6HVVLR/EH I3UWHFSTPEEIHWL R C
1RYHO /HFWXUH &RXUVHV DQG 6HPLQDUV DW WMZKEHR&RIOQHKJH
&ROXPELD 8QLYHUVLW\ 3UHVYV S 7KLV ZDV D WDVN V

E\ 6KDURQ .LYODQG , ZDV RQ KROLGD\ LQ 6SDLQ DW WKH WL



LW LV E\ JHE®KDD\OQ W R LW XDW LR R U BNIBKUNLKIQFMMOB | P
WKDW DIWHU &DQG\ , fPRYH WRZDUGRVN@RRIQLR B FPAW
WKH FHQWUH Rl WKH U RWKHIRPSIHK USLUHROFHHV: VL VO B\ WQK. 19 JF F
fH[SHULHQFH- XQGHUVWRRG DV XQGHUJRLQJ DQG HQF
ZLWRK.G VLWXDWLRQ DV ZHEQQOREV HURMDFNMEL @ OPFHE QW R €
HYHQWY ORUH WKDQ LQWURVSHFWLRQ , IRFXV RQ WK
QHJRWLDWHG QDWXUH RI SUDFWLFH HQFRXQWHUV LQI

+RZHYHU ZKLOH WKLV IRFXV PD\ SURPRWH UHIOHFWLF
FRQVLGHUDWLRQV LQFOXGLQJ WKH FRPSOH[ QHJRW
UHFRQVWUXFWLRQ RI HYHQWMY DXWKHQMMVF LWV DQWEL)
DVVHUWY , FDQQRW UWRIS RYRNXNQGHVRW MG MAR Rl P\ R
WKH ZRAWNBG RXJK WKH OHQV RI P\ RZQ3KWSWUQ 8 ®@ FHHDQ d
LQ WKH SLFWXUH , DP WKHUHIRUH QRW XQOLNH WK
SKRWRWKHUDS\ WKH DFWLYH VXENHHRWW ® IWPR ZRDAG Y QP
SUHFRQFHSWLRQV DQG JDLQLQJ QHZ LQVLJKWYV RI VHO
OLVWHQLQJ VHQVLQJ DQG LPDJLQLQJ ZLWK UH FDS
HGXFDWRU .D\ $UH SURSRVHV fEHLQJ LPSUHVVHG E\ I
UHVSRQVH-

&DQ&LYHPWLYH 5HI-OFBFWL Y&D D PMXUWHRWMUWKDW WKH VWX
HIWHQGVY WKH VFRSH RI UHIOHFWLYH FUHDWLYH SUDFWLFH I

J)LQOD\ GHVFULEHYV WKLV DV fLOWHUVXEMHFWLYH UHIOHFWI

-RDQQH ORUUD DQG (PPD 7DOERW 1,QWLPDF\ 8QJRXUGBG +
RI 9LVXDO $UW 3UDRWLFH

*UD\WRQ 3HUU\ 1T*XHVWRGCRHGLYRRIWBROH '"HFHPEHU
KWWSV Z7Z7ZZ EEF FR XN VRXQGV SOD\ P FQJ !

"R 6SHMFW %ULWLVK SKRWRJUDSKHU ZULWHU FXOWXUDO
FDUHHU DV D FRPPHUFLDO SKRWRJUDSKHU VKH LV EHVW N¢
GRFXPHQWDU\ SKRWRJUDSK\ WKUR XJKLTKH.FGLWEBIESH/ XEY Pl DW
VKH GRFXPHQWYVY KHU RZQ H[SHULHQFH RI EUHDVW FDQFHU
WKHUDS\ D PHDQV RI XVLQJ SKRWRJUDSK\ DV D PHGLXP WF
RI KHUS3XRRWLQJ 0\VH®BD UBDWRHS BVFHQEDKP VXJIJHVWY WKDW
SULYDWH YLVLEOH DQG LQ PDWHULDOLVLQJ LW LQWR D VK
LVVXHV.- %DUEDUD 5RVHQEOXP f3XWWLQJ 0O\WHOI LQ WKH 3
$XWRELRJUDSK\ -R BSPQFHVVEHHYHLZHZ 6HH DOVRXWRWERHQF
0\WHOI LQ WKH 3LFWXUH $ 3ROLWLFDRQGRQVRQP G H® GUHWR

.D\ $UH 9f7RXFKLQJ BWRULHV 2EMHFWV :ULWLQJ 'LIIUDFWL
7(;7 -RXUQDO RI :ULWLQJ DQG :BLWLQJ &RXUVHYV




(QWHULQJ LQWR D GLDORJXH ZLWK WKH PDWHULDO RI
LQYROYHV QHIJRWLDWLRQ DQG H[FKDQJH DFURVV ERXQ
WR OHDUQ RQH WKDW SUHVHQWY FRQVLGHUDEOH Ft¥
$OWKRXJIJK DQ RUIJDQLVDWLRQ DFWV DV ERWK SULPDU\
FRQFHUQ LV ZLWK fPHWRRGC RKEVIHWHLNVKD BYHYY CHEG S
f{PDNLQJ- LQ UHVSRQVH 5HVLVWLQJ PRUH VA\VWHPDYV
QRQHWKHOHVY VXEMHFW WR WKH VI\VWHPV FRQVWUD|
'LWKLQ WKHVH FRQWH[WYV , VHW XS IXUWKHU IUDPHYV
IURP SV\FKRDQDO\VLY DQG DUW SV\FKR WKHUDS\ DQ
EDVHG RQ SUHYLRXV OHDUQLQJ

+RZ GLG \RXU WUDLQLQJ DQG H[SHULHQFH R
SVI\FKR WKHUDS\ LQIOXHQFH WKH GHVLJQ RI \I

6R , WKLQN DQG , IHHO , ZDQWHG WR VHH ZKDW KDSSHQHG LI , F
D SVIFKRDQDO\WLF PRGHO Rl RUJDQLVDWLRQDO REVHUYDWLRQ
YLIXUH

So I think...and I feel...when I started off with all of this I had an idea that I wanted to take this
psychoanalytic idea of organisational observation and see what would happen if I added to it —
expanded on it — through the artmaking — something that may be considered a logical extension of
an art therapy method. So I just feel that in order to try and contain it...all of this stuff I have

I bring with me. But there is also the transposition from art therapy into the artworld which unmakes
that.

J)LIXUH ((WUDFW IURP DQQRWDWHG VXSHUYLVLI

,QIRUPHG E\ SV\FKRDQDO\VLVY SDUW RI P\ OHDUQLQJ D
P\ SHUVRQDO VHQVLWLYLW\ DQG VXEMHFWLYLW\ LQ
XQDUWLFXODWHG SUHVVXUHYV LQ D ZRUNLQJ VLWXDWL
FRPIRUWDEO\ WRJHWKHU DV D UHIOH[LYH VSDFH SV\F
WKURXJK LWV DWWHQWLRQ WR DPELYDOHQW FRQIOLF

&DQEEYHPWLYH 5HIOHFWLYH 3UDFWLWLRQHU:- S



XQFHUWDLQW\ DQG LWV UHFRJQLWLRQ RI KRZ GLIILF
GLVFRPIRUWLQJ DVSHFWV RI OLIH ,W UHPLQGV PH W
SUHVHQW WR P\VHOI WKDW PRUH FRQVFLRXV DVSHFW
ZLWK WKRVH WKDW DUH OHVV VR WKDW VRFLDO VLWXI
DQG DPELYWANQMOVR DQ LQYDOXDEOH UHVRXUFH IRU
SURFHVVHV RXWVLGH FRQVFLRXV DZDUHQHVYV DERXW 2

7KH LGHD RIUG AVDRUUWDNABIKULHQFH LV D FRUH WHQHW RI
WKH GLVFLSOLQH LV UDUHO\ PHQWLR@HGE 6QIJWXEGO )W
SV\FKRDQDO\VWYV KDYH XQGHUVWRRG WKDW KXPDQV
GLVFXUVLYHO\ DQG WKDW WKLY FRPPXQLFDWLRQ PD\
DV +RJIJIHWW VXJIJHVWV TIURP WKH JURXS WR WKH LQ
UHVHDUFIKARXUVH FOLQLFDO DQG UHVHDUFK VLWXDW
SV\FKRDQDO\VLV RU SV\FKRWKHUDS\ DUH JHQHUDOO\
VRFLDO DQG TXDOLWDWLYH UHVHDUFKHUYV DUH LQFUHL
LQ WKH UHVHDUFK VHWWLQJ SDUWLFKOY U\ DNVUKBIVWKHL
WHUP IRU ZKDW SV\FKRDQDO\VW 5REHUW +LQVKHOZRI
KXPDQ FKDUDFWHULVWLFV DQG IXQFWLRQV >«@ WKH H
EHLQJVNH HPSDWK\ LW PLIJKW EH XQGHUVWRRG DV DQ
WXUQLQJ WKH VSRWOLJKW RQ WKH TfuDZ GLIILFXOWLH
EHWZHHQ SHRSGWEBGBHLDWOKDODN EHHQ DUJXHG WKDW HP

.HOO\ 20LYHU 9T3V\FKRDQDO\VLV 75K EBNRKKFWOLHYG VW &RP S D)@
3KLORMRSK\$QQ *DUU\ 6HUHQH - .KDGHU DQG $OLVRQ 6WR(

"-RDQQH %URZQ 9f5HIOH[LYLW\ LQ WKH 5HVHQWFK QD RERDD C
RI 6RFLDO 5HVHDUFK OMHWKBGRORJ\

+RJIJHWW 9T&ROOHFWLYH )HHOLQJY DQG WKH 3ROLWLFV RI ¢

-RVKXD +ROPHV J&RXQWHUWUDQVIHUHQFH L QXXOION DD WM
5HVHDUEFK 2 6HH DOVR /RXLVH %UDGGRFN 9f(PRWLR
BVI\FKRDQDO\WLF & RXOQWKHURNSRDRV LHFDKQHH-OGZRUN D 5HOD\
&DPEULGJH 6FKRODUW 3XEOLVKLQJ

5 ' +LQVK&HRPZRWEBUWUDQVIHUHQFH DQG/ BQGRID ORPRIHVAY 3
/WG S [LY +LQVKHOZRRG:V GHVFULSWLRQ UHIOHFWV |
FRXQWHUWUDQVIHUHQFH DV D FRPSOH[ HQWDQJOHPHQW Wt
HQDFWHG LQ WKH DQDO\WLF VHWWLQJ 2 WKURXJK DQ DWW}
FDSDFLW\ WR SLFN XS fYLEUDWLRQV:- WKDW KH DUJXHV LV
T2EVHUYLQJ $Q[LHW\ $ 3V\FKRDQDO\WLF 7UDLQLQJ OHWKR
BRFLRDQDO\WLF OHWKRGV 'LVFRYHULEBG WKH XVEGHRQD 2RIQ
.DUQDF %RRNV Ss 2

+LQVKHORRBWHYWUDQVIHUIQEFH DQG $OLYH ORPHQWYV



SURQH WR LUUDWLRQDO ELDVHV WKDW PXGGOKBWXU M
+LQVKHOZRRG FDXWLRQV ZKLOH WKH SV\FKRDQDO\VW
SHUVRQDOLW\ PD\ DFW DV ERWK UHFHLYLQJ DSSDUD
HISHULHQFH RQH:V RZQ LQFOXGHG LW PD\ 7K®IVR O]
VWUXFWXUH RI WKH KXPDQ LQVWUXPHQW LV IDOOLEOH
LOQOWHUHVWLQJ WXQH WR EH SOD\HG

0\ PHWKRG H[SDQGV RQ D WUDLQLQJ PRGHO RI REVH
SV\FKRDQDO\WLF OLWHUDWXUH ZKHUH HPSKDVLV LV ¢
SDUWLFLSDQW REVHUYHU DQG WKHLU RUGLQDU\ KXP
LQWXLWLYHO\ WXQH LQWR WHKHD @ WPRWMSEXK HURPRW BDHVE €
WKH PHWKRG UHVHPEOHY ILHOGZRUN LQ DQWKURSROR
IUDPHZRUN RI FRQFHSWYV LV VKD&WGODLWK NI |5 QW KR
SV\FKRG\QDPLF IRUPV Rl DUW SV\FKR WKHUDS\ , DQW
ILHOG WKIDBREZIEBBWHGGHHG +LQVKHOZRRG VXJJHVW

“HVVH 3ULQ] T$JIKHD GRX{PISHWX\-RXUQDO RA 3KBERVRGKR 3
%ORKPDLQVW (PSDWK\ 7KH &D YRIQIRRIQ5 DWRLGRMH\O+ ERBSDV VLR

+LQVKHORRAWHYWUDQVIHUHQFHSDQG GOQNH PRPHRWYXHUH K
GHEDWHV DERXW ZKHWKHU WKH XVH Rl FRXQWHU WUDQVIHL
+LVWRULFDOO\ WKHVH FRQFHUQV KDYH IRFXVVHG RQ WKH S
IRU PLVXQGHUVWDQGLQJ DQG PLVXVH DQG WKH SRWHQWLE
VHPLQDQQSRBREHNQWH USXEDQ V KHEH Q 8 H WKDW LGHQWLILHG
LPSRUWDQW WRRO IRU IDFLOLWDWLQJ XQGHUVWDQGLQJ ¢
WUDQVIHUHQFH PD\ EHFRPH D XVHIXO SUREH RU WRRO 2 {I
XQFRQVFLRXV: 3DXOD +HLPDQQ@KH2@®@WRXQW WU RYDQ V RKWHD
2

$Q DGDSWDWLRQ DQG DSSOLFDWLRQ Rl SVIFKRDQDO\WLF W
DQG FXOWXUDO FRQWH[W WKH PRGHO ZDV RULJLQDOO\ GHV]
SVI\IFKRDQDO\VWV ZRUNLQJ LQ RUJDQLVDWLRQV DLPHG DW
DQG H[SHULHQFHV 6HH 5 ' +LQVKHOZRRG DQG :LOKHOP BNF
'"HIHQFH DQG &XOW XARH) G A G HDFOXWKO & U H - +LQVKHOZRRG
, ILUVW HQFRXQWHUHG WKLV DSSURDFK ZKLOH XQGHUWI
RI *URXSY DQG 2UJDQLVDWLRQV - ZKHQ , ZDV RIIHUHC
ZHHN SV\FKRDQDO\WLF REVHUYDWLRQ LQ DQ RUJDQLVDWLRC
DQG LQFOXGHG LQ D SXEOLFDWLRQ RI VLPLODU FDVH VWXGL
&DVH &HOQMWEWHUYL@J 2UJDQLVDWLRQV $Q[LHWG 'ENHQFH D
+LQVKHOZRRG : 6NRJVWDG /RQGRQ 5RXWOHGJH SsS

5 ' +LQVKHOZRRG 9f$SSO\LQJ WKH 2EVHUYDW IBRQDNQYLQW K
6SDFH 3DSHUV ROIGQDQN) GEMAUYDWURQ/RQGRQ .DUQDF

PHWKRG GRHV QRW LQFOXGH LQWHUYLHZLQJ RU FROOHFWLQ
LW GRHV QRW VHHN WR JFKDQJH- WKH RUJDQLVDWLRQ RWHK
GRHV FKDQJH WKH ILHOG: +LQVKHOZRRG fT2EVHUYLQJ $Q[LF

,QIRUPHG E\ SV\FKRDQDO\VLVY DQG EDVHG PDLQO\ LQ WKEF
SV\FKR WKHUDS\ SUDFWLFH KDV JHQHUDOO\ DOWKRXJK QR
DGXOWV ,W PD\ EH GHVFULEHG DV fDQDO\WLF:- LQ WKDW W
EHWZHHQ FOLHQW DQG WKHUDSLVW ZKLFK PD\ PDQLIHVW L



EH fVXIILFLHQWO\ FORVH WR WKH HPRWLRQDO FXUUHC
RU VXEVHTXHQWO\ WR EH DEOH WR WKLQN DERXW WK

Dve suffered a tranmatic blow
to the head I hurt I'm angry

and raw I'm a bloody niess

I don’t rementber you and yet I
recognise  you the bair the
sticky  congealed miess  stnck
donn shiny as if still wet you
glisten nnder the light the red
smeared that has been dry now
Sor years it stirs a part of wme
a time that cannet e
remembered a  wonnd a
franma the black
meaninglessness  withont — a
structure or form a  bloody
wiess the black seems to float
awidst the red as if suspended

in space somenwhere shapeless

)LIXUH% ORRGG WDV O
OL[HG PHGLD ZLWK UHIOHFWLYH WH[W 2

SURFHVV LQFOXGLQJ WKH XVH RI VSDFH WLPH DUW DQG R\
6HH 6XVDQ +RJDQ T7KH $UW 7KHUDS\ &RQWLQXXP $ 8VHIX
SUDFWLFH LQ %ULQ@WWK @DWLRHUD SRXUQDG RI $WWWKKH WD B
FRPSOHWLQJ WKLV 3K ' , VXSHUYLVH D QXPEHU RI DUW S
VHWWLQJV DFURVV SXEOLF SULYDWH DQG YROXQWDU\ VH
7KHUDS\ 1IRUWKHUQ 3URJUDPPH ZLWK ZKRP , KDYH EHHQ LC
PHPEHU RI $UWVSDFH +HDGVSDFH D FRPPXQLW\ JURXS VH
DFFHVVLEOH FRPPXQLW\ EDVHG DUW SV\FKR WKHUDS\ DQG \
WKH LPSDFW RI EUDLQ LQMXU\ QHXURORJLFDO DQG RWKHU

+LQVKHOZRRG 9$SSO\LQJ WKH 2EVHUYDWLRQDO OHWKRG:

7KLV EULHI LPSUHVVLRQ RQH RI WZR SLHFHV PDGH RQ FRQ\
WR P\ ZRUN ZLWK DQ HOGHUO\ ZRPDQ ZKR ZDV VWUXJJOLQJ
ZULWWHQ DERXW WKLV ZRUN HOVHZKHUH VHH 'HEELH OLFK
BWURNH 5HKDEVLOUYDWILRQDO -RXUQDC® RI 7$KHNDTKMHIUDEN UH V
PLQG YHU\ SRZHUIX0OO\ HDUO\ RQ LQ P\ UHVHDUFK DW ZKLFK
ZULWLQJ WKH DFFRPSDQ\LQJ WH[W 7KH PHWKRG RI ZULWLQ
GXULQJ P\ DUW SV\FKR WKHUDS\ WUDLQLQJ E\ WKH HGXFDW
ZLWKRXW FHQVRUVKLS MXGJHPHQW RU DWWHQWLRQ WR JlL
‘ULWLQJ DQG 3URIHYNPBGBD ®VHI HORS PHQYWWH YLGHR SLHFH
LQ DV SDUW RI D FRQIHUHQFH SUHVHQWDWLRQ



$GDSWLQJ WKH PRGHO , GUDZ LQ WKUHDGV IURP DUW
P\ WUDLQLQJ 7KHVH LQYROYH WKH XVH RI FUHDWLYH
DV PXOWL OD\HUHG UHIOH[LYH VSDFHV WKURXJK ZKL
SURFHVVHV DQG WR EURDGHQ XQGHUVWDQGLQJ RI D
UHVRQDWHY LQ P\ LQQHU ZRUOG )LJXUH

:KLOH SV\FKRDQDO\WLF LGHDV KDYH ORQJ EHHQ WUl
PDSSLQJ FOLQLFDO FRQFHSWV RQWR VRFLDO UHVHDU
PLVOHDGHOQHUWKHOHVY QRWLFLQJ KRZ WKH HPRWLR(
GRZQSOD\HG VHHQ DV HPEDUUDVVLQJ RU UHOHJDWHG
*LOPRUH DUJXH WKDW WKURXJK LWV DWWHQWLRQ W
SV\FKRDQDO\VLV PD\ HQULFK UHIOH[LYH DFFRXQWV LC
DIIHFWLYH GREBHMELRZDQWHG RU QRW DV SV\FKRORJLYV
IHHOLQJY DQG ERGLO\ UHDFWLRQV DUH LQHYLWDEOH
SRZHUIXO LQ UHODWLR® KAV R RGMHTIXAMIQFEH \RR SLEN W X
KXPDQLWLHV VRFLDO VFLHQFHV DQ8RW KHWHK®DWEY WLDR (
GUDZLQJ DWWHQWLRQ WR HPERGLHG HPRWLRQDO H[S
ZLWK VHQVDWLRQ PHPRU\ SHUFHSWLRQ DWWHQWLRC

,Q WKH DUW SV\FKR WKHUDS\ SURIHVVLRQ WKLV LV NQRZQ I
2 WKURXJK GLDORJXH DQG SURFHVVHV Rl VKDUHG UHIOHFWL
XQGHUVWDQGLQJ LQ DQ HPSDWKLF F\FOH 6HH *DU\ 1DVK
SHVHDUFK ZLWK D )RFXV R@WHIOQDBFWLRQIFG -RRUBDDW® RI $UW
%DUEDUD - )LVK f5HVSRQVH $UWUWKHKSHWW RI WKH HDW G\KH |
5RIJHUV f$EVHQW )LIXUHV $ 3HUVRQDO 5HIOHFWLRQ RQ WK
,QWHUQDWLRQDO -RXUQDO RI BUW VUKHHDSWR, QUADKKDQFH -
HQQHWK :ULJKW DV D fIHOW UHFRJQLWLRQ Rl YLWDO UHVHF
UHODWHG IRUPV DQG D VHQVH RI PXMY® ULHFIR DQIGN$E W Q/X G
S5HDOL]DWLRQ LQ 3V¥RYKRDERXOWMBHG DG $UE

.DWH .HQQ\ DQG 6DUDK *LOPRUH 9f)URP 5HVHDUFK 5HIOH[L)
5SHVHDUFK LQ 2UJDKH.]BWERGVRFLRO D Q @ DMLIDIYMW BWH R G D
ODFPLOODQ Ss 2 6HH DOVR +ROPHV f&RXQWHUWU

.HQQ\ DQG *LOPRUH 9fY)URP 5HVHDUFK 5HIOH[LYLW\ WR 5HVH
+ROPHV T1&RXQWHUWUDQVIHUHQFH LQ 4XDOLWDWLYH 5HVHI

ILVD %ODFNPDQ DQG &RGH BRFQHYWPRIHFSY:- 7KH YDIIHFWLY
WKH KXPDQLWLHY DQG VRFLDO VFLHQFHY GUDZV DWWHQWLR
LOOXPLQDWLQJ ERWK RXU SRZHU WR DIIHFW WKH ZRUOG D
2ULIJLQDWLQJ LQ WAKHHQZARUN BKWKRIVRSKHU %DUXFK 6SLQR]D
%HUJVRQ *LOOHV 'HOHX]H DQG )pOL[ *XDWWDUL DPRQJVW R
Lv b SDUDOOHO FRUUHVSRQGHQFH EHWZHHQ WKH PLQG: -V SF
VHFRQG FRUUHVSRQGHQFH EHWZHHQ WKH PLQG:-V UHFHSWLY
RWKHU ERGLHYV 7KH LPSOLFDWLRQ LV WKDW DQ LQFUHDVH
LQFUHDVHG SRZHU WR EH DIIHFWHG OLFKDHO +DWUWE&EW f)RU
$ITHFWLYH 7XUQ H&EHEUBPDWULWKE BRFLQOWR &ORXJK DQG -H



7UDQVSRVLQJ SV\FKRDQDO\WLF LGHDV WR DUWYV EDVH
FRQVWUXFWLQJ WKH UHVHDUFK VLWXDWLRQ DQG ZLWtE
LQ PLQG , PXVW EH FDUHIXO WR fRZQ:- UDWKHU WKDGQ
+RZHYHU H[SORULQJ SV\FKRDQDO\VLV DQG WKH DUW
3DWULFLD 7RZQVHQG VXJIJHVWV WKDW MXVW DV WKH |
SDWLHQW:V FRPPXQLFDWLRQV WKURXJK WKH HFKR DQ
fVR WKH DUWLVW OLVWHQV WR WKH FRPPXQLFDWLRQV
RQ KHU-

'LG DQ\ SDUWLFXODU DUWLVWYVY RU FUHDWLYH
RI'\RXU PHWKRG"

7KH ODFN RI D IRUPDO DUW WUDLQLQJ SUHVVHV LQ

(QWHULQJ DUW DFDGHPLD ZLWKRXW D ILQH DUW HGXF
WKRVH ZKRVH LQIOXHQFH , PD\ QORDAL GE W RHE DIWHR RQ & X 8
WKRVH ZKR KDYH FODLPHG D UROH IRU WRHWHGLNVEY W
UHVHDUFK VLWXDWLRQ , DP H[SRVHG WR D UDQJH R
FRQVFLRXVO\ LQIRUP P\ SURPHRK/YRXGHVY HOWR SV QRIQ PN I k
, UHFRJQLVH WKH VLIJQLILFDQFH RI FHUWDLQ DSSURDF
WKURKDW , DP GRLQJ :KLOH PDQ\ DUH ZRYHQ LQWR WK
LWV FRQVWUDLQWY PHDQV WKDW VRPH DUH QHFHVVI
VXEVLGLDU\ PDWWHU LQ $SSHQGL]

8QLYHUVLW\ 3UHVV SS L[?[LLL 6HH DBOWMRKRR XMDMHV 36 DW
&DSLWDOLVP DQ/RPERQ]RE&RQMWQRXXP %ULDQ ODVVXPL
&DPEULGJH 3ROLWL\ 3UHVV

+DO JRVWHU f7KH $UWDIZKW DWDIWKQIRG BIXOKHXIUH LIHE LI XU LG

E\ *HRUJH ODUFXV )UHG 0\HUV %HUNHOH\ &$ 8QLYHUVLW
JRVWHU-V WH[W SUREOHPDWLVHVY WKH DUWLVW DV SDU

&ODLUH 'RKHUW!\R f&PWRDIWLRIQ&MR@E RPS RKIDW N BKDVS H O

7RZQVEUHDWLYH -6VBDWHV RI 0LQG

(OL]IDEHWK )LVKHU 1,Q D /DQJXDQHLRRX. QRRZ IV 3 Q-ERAJ ¥ UAD D\
E\ (OL]DEHWK )LVKHU DQG S5HEHFFD J)RUWQXP /RQGRQ %ODF
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JLIXUHQVLGH 2XWVLGH
SRUFHODLQ VFXOSWXUH ZLWK PDJQLI\LQJ JODVV DC

(QWHULQJ WKH UHVHDUFK VLWXDWLRQ P\ RZQ DUW SU
FOD\ DQG FHUDPLF VFXOSWXUH )LJXUH ,QGHHG OF
DQRG FDWHJRULVDWLRQ QRW VLWWLQJ FRPIRUWDEO\
PHWDSKRU IRU DSSURDFKLQJ P\ UHVHDUFK WKH fFXWV
KRZ , ZRUN ZLWK LW DQG WKH ZD\ LW UHVSRQGV WR P\
SURSHUWLHYVY DV ZHOO DV P\ RZQ <HW WKH SURFHVYV 2
DQG PDQLSXODWLQJ WKH PDWHULDO 2 DOVR UHYHDOV
LV SURGXFHG DQG KRZ LW LV XQGHUVWRRG 7KH\ DUH

([SDQGLQJ RQ +LQVKHOZRRG:-V PRGHO , KDYH QR LGl
1IRQHWKHOHVY , DP LQIOXHQFHG E\ DSSURDFKHV WKLE
OLFKDHO 3RODQ\L DQG WKH SRWHQWLDO IRU SURFHV\
VHQVHG EXW FDQQRW KMDYXDQJEHQH[BO®RXQH® PRUH D
SURFHVVHAW WBHFKY®Y WKH WDFLW NQRZOHGJH WKDW LV
RXU SDWWHUQV RIHMHOWILRRRQ WIKHE W XRIXDL WK BRLIEK ZM L
WKH KHDUW RI LPDJLQDWLYH ZRUN 2 ILFWLRQ 2 ZKLFK
ZHE YDWWDFKHG HYHU VR OLJKWO\ SHUKDSV7KEXW V)
LPSOLFDWLRQ (LOHHQ -RKQ DUJXHV LV WKDW ZKL

OLFKDHO7BRO/DEWW 'LPHQVLRQ &KLFDJR ,/ 8QLYHUVLW\ RI
WKDW ZH VWDUW DQ HQTXLU\ ZLWK WKH XQGHUVWDQGLQJ W

6FKFEHISHIOHFWLYH 3 UPD FLWWDA\OLLRFQYH U
ILUJLQLDP5ERRPIRI 2QRQGRAN 3HQJIXLQ %RRNV S



FLUFXPVWDQFHY LPDJLQDWLYH H[SHULHQFH LV QRQF}
ZRUOG

, GUDZ RQ PHWWRGRPEMDIHMH VSHFLILFDOO\ WKRVH

MXGJHPHQWDO VSDFHV IRU LPDJLQDWLRQ ZRQGHULC
SVIFKRDQOD\VW 'RQD®E LIGHDLFRIWWXFK VSDFHV ER
SV\FKRORJLFDO ZKHUH H[SHULHQFHV VLWXDWLRQV

HYRNHG SURYRNHG LPDJLQHG WHVWHG DQG UH HQ
FHUWDLQ IUDPHV Rl UHIHUHQFH IURP SV\FKRDQDO\VL)\
VLWXDWLRQ UHSRVLWLRQLQJ P\WHOI LQ WKH DUWV DC
XQOLNH WKH DUWLVW ZKR GHYLVHYV DQG DSSOLHV D U>
DOWKRXJK ODWHU DFWLRQV P DKW HPHS IRV D VOV KHL | RIVWF
LQ WKAKRLFXKWKH RQJRLQJ UHODWLRQVKLS EHWZHHQ P\
$V ZLWK WKH DUWZRUN LQ JLIXUH DQG DIWHU WKH S\
WKH FRQVWUDLQWY RI WKH UHVH D LHRKO¥Y D WDRONZ DRIG XY
ZKDWHYHU LV WR KDQG 2 P\ SODQ RQO\ GHILQLWH WR

RI QRW NQRZLQJ ZKDW $WW RRQR QUR/ IDGSHS ISV UFKRD QD O\V

(LOHHQ -RKQ f$UW TXHG5RORYZOHGJIH - &RBSDEL RAHWR $B X WK
'RPLQLF /RSHVY /RQGRQ 5RXWOHGJIH SS 2

$GDP 3KLQQLBR@GRQ 3HQJIXLQ 2Q WQ B LBRIGIOQ B \B DR
KLV SUHRFFXSDWLRQ ZLWK JDSV DV SRWHQWLDO VSDFHV IRL
ZDV WR EH SUHRFFXSLHG DV ZH VKDOO VHH E\ WKH LGHD R
URRP IRU WKH SOD\ Rl VSHFXODWLRQ - S 2

7KH H[SHULHQWLDO DSSURDFK WR DUWPDNLQJ SURPSWHC
UHSUHVHQWDWLRQDO VW\OHV WR PRUH LQWXLWLYH SURFHV

&DQEEYHPWLYH 5HIOHFWLYH 3UDFWLWLRQHU:- S

6HH 7TRZQVHDWLYH 6 WIMWBG RYFXV ML RQ RI WKH SDUDOOHOV
WKH DUWLVW-V SURFHVV

ODULRQ20Q AQRWU%HLQJ SEVH WRXNDQ QG H S $ IULHQ
'LQQLFRWW ZKR KDG DOVR EHHQ KHU DQDO\VW OLOQHU SO
DUWLVWLFDOO\ RQ WKH SURFHVV Rl HPHUJHQFH DQG WKH |
&ODLUH 3DMDF]NRZVND 2Q +XPPLQJ 5HIOHFWLRQV RQ
3V\FKRDQDOQWIWFRW® DQG WKH 3V\FKRDQDO\WLF 7UDGLWLR
HG E\ /HVOH\ &DOGZHOO /RQGRQ .DUQDF Ss 2



+RZ ZLOO \RX NQRZ LI \RXU DSSURDFK KDV EHF

+LQVKHOZRRG SURSRNIRGGHNTKOW\ DV D

W PHDQV NHHSLQJ DQ H\H RSHQ IRU ZKDW FRQVWLWXWHV DQ
PHWKRG FDQ VXFFHHG ZLWK WKH WDVNV \RX JLYH LW $QG
GLVDSSRLQWLQJ IDLOXUH RI WKH PHWKRG

$ NH\ SUHPLVH RI UHVHDUFK LV WKDW WKH NQRZOHGJ}
(OOLRW (LVQHU VXJJHVW W KD/ DUV Y BIHDHEG] W HRV HW K
SDUWLFLSDWH LQ VRPH ZD\ LQ WXH{VM/[ISRHYLGID AWK R IVWF
UHVHDUFK , ZRXOG DVN ZKHWKHU WKH ZRUN FDOOV IR
RU VHUYHV WR UH VHQVLWLVH WKH UHDGHU WR DVSH|
$VVHVVPHQW RI VXFFHVV PLIJKW WKHQ EH EDVHG RQ KR
SURYRNHV DQG UHYHDOV LI DQ\WWKLQJ DQG KRZ LW
TPRYHV:- XV WR D GLITHUHQW SRVLWLRQ

JHUVRQDO &RUUHVSRQGHQFH 0D\

%DURQH DRGWN WIHAHGCT 5HVHDUFK
/JHDYMWIKRG OHHWV $UW $UWV %DVHG 5HVHDUFK 3UDFWLFH






&+3$37(5
SHUIRUP D 7L
7TUDQVIHL

PRYH IURP RQH SODF
FKDQJH



2.1. Cross a Boundary

a line that marks the limits of an area

2.1.1. How did it feel crossing disciplinary boundaries as you did?

I feel like an intruder in a foreign land - ‘lost in an alien world

where I don’t understand the language’.i13

Without the familiar professional boundaries of art (psycho)therapy, or a formal art training,
I feel personally and professionally exposed, in a state of conflict and confusion about where
the boundaries are and what is safe to reveal as old ghosts return."** Nevertheless, facilitated
by conversations and creative opportunities presented by others, I tentatively use the

personal as material for artistic practice and research.

Figure 11. Intimacy Unguarded

Mixed media, typed and handwritten documentation, 2016

113 Extract from Diary Notes 1, 9 December 2015.

114 Tn February 2016, approximately six months after commencing the Ph.D. I seek out personal therapy
again to help with the emotional disturbance provoked by the transition into art academia.

45



%RUURZLQJ LWV WLWOH IURP DQMWRSRYL R JRNDMIGH GLIVI
WKH ILUVW WKEFRKZRKND PDWHULDO UHVSRQVH DQG D
DVSHFWV RI ZKLFK PD\ SUHYLRXVO\ KDYH UHPDLQHG
VXSHUYLVLRQ EHFRPH SRWHQWLDO BHDWZRULN JRER US
DIIHEFWLYH fSXQFWXP - PRFKBE ULSDPROD RIQYVES RW B HVRS
LGHD RI fFRGH DQG IDQWDV\- DV , LPDJLQH PRYLQJ
H[FKDQJLQJ WKH FRGHY DQG FRQYHQWLRQV RI WKH S
QRQ MXGJHPHQWDO VSDFH DIIRUGHG WKH DUW REMHE
RQ DSSURDFKHV LQLWLDOO\ OHDUQW GXULQJ P\ DUW
QRQ GLUHFWLYH QRQ MXGJHPHQWDO fIUHH- DSSURDF
UDWKHU WKDQ ZLWK DQ\WKLQJ LQ PLQG VRPHZKHU
&RPELQLQJ WKH REVHUYDWLRQ DQG QRWLQJ RI IOHHW
XQOLNH OLOQHU-V SUDFWLFH , GUDZ D SDUDOOHO ZLV
(PPD 7DOERW ZKRVH ZRUN PDNHV UHIHUHQFH WR GU
SURFHVVHV FRPELQHV ZRUG DQG LPDJH DQG IRFXVV
KDSSHQ ,Q KHU ZRUGV fWKDW-V ZKDW LW LV-

$ IXUWKHU RSSRUWXQLW\ WR H[SORUH WKH SHUVRQDC(
*UDQG '"HFHSWLRQ DQ H[SHULPHAHQW DOSXREMWE Q W WRKD W |
$JDLQ PRYLQJ PDWHULDO WKDW LQ D SV\FKRWKH

7KH DUWZRUN HPHUJHV IURP WKH f5RODQG %DUWKHV 5HDG]|
.LYODQG 7KH JURXS ZKLFK , MRLQHG LQ VXVWDLQHG I
HQYLURQPHQW LQ ZKLFK D WHKPBN3UWH SLYV B WNKIBEEA @ DM W & M ¢
%ULJJV 2 EXW DOVR DV D FRPPXQLW)\ IRU D VSDFH WR WKLQ
WR ZUIQWLPDF\ BEVSROGWGWR D 1SXQFWXP - PRPHR®Y® RO WRH

6HH 7UDQV SR)\WPLDNMRHR @ ,IXOOHU GHVFULSWLRQ RI WKH ZR
IURP WKH V\PSRVLXP RI WKH VDPH QDPH KHOG DW WKH )UHX
LQWLPDWH XQFRQVFLRXV DVSHFWV RI EHLQJ KXPDQ EHFRPI
DQG WKH G\QDPLFV Rl WKH FRQVXOWLQJ URRP ORUUD DQG
8QFRQVFLRXV DQG &RQWHPSRUDU\ $UW -

OLOQEULRW %HLQJ $EOH2WR BRU@WOQHU WKLV IUHH PHWKR

KHU WR fGLVHQJDJH KHU PLQG IURP FRQVFLRXV LQWHQWLR

OHVV FRQVFLRXV VWDWHY RI H[SHULHQFH- 3DMDF]NRZVND

f5HYLVLWLQJ ODULRQ OLOQHU 7K HR,\Q\WR Q GIUW DRQLYQ W R D QGDS
2

(PPD 7TDOERW T8QUDQYWDPDKN\B JRRWWHG *HQGHU WKH 8QF
JUHXG OXVHXP /RQGRQ YHEUXDU\ 6HH DOVR (PPD 7DC
OXVHXP /RQGRQ

'HEELH OLFKDHOV 1$ *URRMGUHBEISBVYBRRIDUR® .LYODQG /R
%,%/,27+E48( SsS 2 7KLV SXEOLFDWLRQ HPHUJHG |
WDXJKW E\ 6KDURQ .LYGDMGVQ ZZZ GHHHLHPLFKDH®WY FR XN
IXUWKHU GHWDLOV DQG D VKRUW UHDGLQJ IURP WKH WH[W




ERXQGV RI FRQILGHQWLDOLW)\ , PHUJH ZDNLQJ PHPRU!|
ZLWK LPDJLQDWLRQ ILFWLRQDOLVLQJ WKH SHUVRQDO
QDUUDWLYH DZD\ IURP ORJLF JUDPPDU DQG SXQF\
XQFRQVFLRXV

sl Wiﬂ?ﬂmﬁi‘?hzﬁi T
‘ 3

+DV EHLQJ DQ DUW SV\FKR WKHUDSLVW EHHOQ
RU DQ LQKLELWLRQ +DYH \RX KDG WR TXQGR-

&DXJKW LQ WKH DQ[LHW\ RI SUHVHQWLQJ P\ ZRUN WR DQ DFDGHPL
DW D VI\IPSRVLXP KHOG DV SDUMVRILYXHHVBURMHFW , VWXPEOH
LQ DQVZHULQUWR PRYH WKH DUW WKHUDS\ REMHFW RXW RI WKH S
LWV IDPLOLDU HQYLURQPHQW DQG H[SRVH LWV XQUDYHOOHG WKU
RZQ LQ D SXEOLF DUHQD LV D ULVN\ EXVLQHVV *DWKHULQJ P\\
UHVSRQG PRUH IXOO\

7TKH TXHVWLRQ LV WKH ILUVW SRVHG TN IQJGHDREPWRIYAFP K

,QLWLDWHG DQG SURGXFHG E\ SUDFWLFH EDVHG 3K ' UHVH
+DOODP 8QLYHWWL®YI WHKWWLQJ SURMHFW H[SORUHG WKH SUI
PHWKRGRORJ\ WDNLQJ WKH IRUP RI DQ H[KLELWLRQ DW 6
SXEOLFDWLRQV LQ ZKLFK HDFK H[KLELWLQJ DUWLVW ZURWH
6HH 'HEELH OLFKDHOWVW%E W ZHN QL QLEKHI RGRIX H 6 KOHRIOL H O C
8QLYHUVLW\ $UW DQG 'HVLJQ 5HVHDUFK 8QLW Ss 2
JLFWLROVWIQJ 7THVWLQ BKHIDOHRROZH 6RROLHOG +DOODP 8QLY
5HVHDUFK 8QLW SS 2 )JRU IXUWKHU GHWDLOV VHH K




, FDQQRW HDVLO\ VKHG P\ FUDIW RU WDNH RIl WKH SUF
PDQ\ \HDUV 2 DQG SXW RQ WKRVH RI DQ DUWLVW 1RU
HQGHDYRXU 6WLOO DV IHPLQLVW VFKRODU 6DUD $KP
WKH ERG\ WKDW ZHDUV LW >«@ DQG WKURXJK UHSHW
6KLIWLQJ SRVLWLRQ , PXVW QHFHVVDULO\ DOWHU WK
WKH ILW RI WKH JDUPHQWYV |, LQKDELW ZLWK WKH LPS
WKHP 6WLOO XQPDNLQJ WKH fDUW WKHUDS\ REMHFW
PHW ZLWK FRQVLGHUDEOH DPELYDOHQFH UHVLVWDOQF

JLIXUHK\ &RXOGQ-W <RX -XVW /HDYH OH %H
'LDU\ 1RWH $XIXVW

$OWKRXJK DQ LQDQLPDWH fWKLQJ- RI OLWWOH PRQHW
DQG RQFH WKH XQUDYHOOLQJ EHJLQV LW ZLOO EH LP
DUWLVW DQG IRUPHU DUW SV\FKR WKHUDSLVW &OHH |
WKH PDWHULDOV PLJKW EH WKH VDPH >« @ \ERRH QRKLDXQ
WKLV XQUDYHO QQQEHAKIDMHFEDKD KM EHHQ DQG ZKDW , Pl
ZKDWHYHU IRUP DQG VLWXDWLRQ WKH DUW WKHUDS\
.LYODQG:V ZRUGV YRQO\ EHFDXVH Rl DQG LQ UHVSRQ

6DUD $KPHG 1,QVYHPLRWVYWQ DCONDELMW YV -

(( WUDFW IURP FRQYHUVDWLRQ ZLWK DUWLVW DQG IRUPHU I
0D\ , PHW ZLWK &OHH LQ WKH SUHVHQFH RI WKH DUW WK

,ELG
HUVRQDO FRPPXQLFDWLRQ VXSHUYLVLRQ PHHWLQJ 0D\



-..,7;

JLIXUH 6 X VIDUN+L@ GHBRJIJUHVV
ODWWYV *DOOHU\ &RXUWHV\ Rl ODWW -V *D

, GHVFULEH P\ SURFHVYV PRUBQRXDMXMWQ LW DQ WRRPVHWILLF
, IHHO WKH UHVRQDQFH RI 6XVDQ +LOOHU-VRUN B@OUIF
SURJDWVVKH SDLQVWDNLQJO\ XQUDYHOV WKUHDGYV RI

WUDQVIRUPDWLYH SURFHVV WKURXJK ZKLFK VKH UHFR
, KDYH QR LGHD KRZ +LOOHU IHOW IRUW\ \HDUV DJR
XQUDYHOOLQJ DQG UHSXUSRVLQJ WKUHDGYV LQ RXU U
FDQYDYV , VLW RSSRVLWH WKH XQUDYHOOHG REMHFW

Rl P\ WVHOI GHFRQVWUXFWLQJ LW DQG OLVWHQLQJ WR W

6XVDQ :RUWNOHQ 38RULRUPADQFH ([KLELWLRQ /RQGRQ ODWW

$ ZHHN ORQJ SHUIRUPDQFH f:RUN ,Q 3URJUHVV.- LQYF
FRPSRQHQW WKUHDGYV HDFK GD\ WKH UHVXOWLQJ WKUHDGYV
KWWS 777 VXVDQKLOOHU RUJ F6\M KHDUQ\RR) NM DAR YLV KH B J 1 61X

5HYHQDQWWRRIGR®HODWW V *DOOHU\ FLWHG LQ .DUHQ :L

(FVYWDMIWDRQJOHG 7KHBDEV.DQB@DWLIXW ODUJDWH .HQW
Ss 2

'HEELH OLGHIZHOEX OWL2PHGLD ,QVWDOODWLRQ P X1

ORRS 7HVWLQJ 7HVWLQJ 6KHIILHOG ,QVWLWXWH RI $UWV

5HVHDUFK 8QLW KWWS WHVWLQJWHVWLQJ RUJ XN ! >C

WKH YLGHR LV DYDLODKBEDOWMSKQ WKH ZHERMLINPH AXW H DR/HF R XN

PLOQXWHV LV D UHIHUHQFH WR WKH WLPLQJ RI D WUDGLW
ILIWN PLQXWH VHVVLRQ WHQ PLQXWHYV ZULWLQJ XS ,W LV
DOWKRXJK LQ D ODWHU FRUUHVSRQGHQFH , DP UHPLQGHG E



SHUKDSV DV DUW FULWLF *X\ %UHWW VXJJHVWYV LQ U}
RQH SDUW RI WKH SV\FKH >LV VORZO\@ FHGLQJ WR DQ

Testing,

-J.{""'lin‘_{

JLIXUBGHGWZHHQ

SHWXUQLQJ WR WKH TXHVWLRQ UDWKHU WKDQ DWWHTF
LV LPSRVVLEOH , UH H[DPLQH DQG UHSXUSRVH FHU\
WKURKIHKULHQFH , QHHG WR YXQGR:- DQG fUHPDNH:- W
SURFHVYV RI LPDJLQLQJ DQG SHUIRUPLQJ WKH REMHFW

%XW WKLV LV DOO D GUDPDWLVDWLRQ DQG V
SUREOHP RI ZKDW LV DXWKHQWLF DQG ZKDW L\
EDFN WR \RX"

$QRWKHU TXHVWLRQ WKUHDWHQV P\ HTXLOLEULXP DV , IHHO L
MSHUIRUPY £+ WR EH VRPHZKHUH LQ P\ SURFHVY DQG WKLQNLQJ ,
UHDFKHG *+ WR DUWLFXODWH ZKDW , DP DV \HW XQDEOH WR VD\

WR WKH SV\FKRDQDO\WW -DFTXHV /DFDQ WKDW WKH XQFR(
FRPPXQLFDWLRQ 3DXOD 6PLWKDUG l1RYHPEHU

*XV %UHWW  1(ODVWDMLHAY 3B RS H KL E/IDWQICRP@-UN ([KLELWLRQV ,V
4XHVWLRQ SRVHG E\ D PHPEHU RI WXRSRXGXM QF&6HBW HWPKEHH U



2 FRXUVH LW LV D FRQVWUXFWHG IIZKWLRRFNDNGHDBDB
VWDJLQJ LQYLWHYV WKH YLHZHU WR SDUWLFLSDWH LQ
XQPDNLQJ IRU WKH GXUDWLRQ RI D WUDGLWLRQDO SV\
WKURXJK DFWLQJ DV ZLWQHVV WR WKH REMHFW:-V SUH

W DVNV VRPHWKLQJ RI WKH YLHZHU 2 VHWV XS DQ HJ[®
UHVHDUFK DQG H[KLELWLRQ VLWXDWLRQV KROG HJ
FRUUHVSRQGLQJ DQ[LHWLHV 8QPDNLQJ PRYLQJ DQC
GRFXPHQWLQJ WKH GLDORJXHV DORQJ WKH ZD\ , DFW
DV ZLWK P\ DUW SV\FKR WKHUDS\ SUDFWLFH DQWLFLS
7R ERUURZ IURP &ROOLHU WKHUH LV VRPHWKLQJ Wi
ILFWLRQDOLVDWLRQ RI RQH VLWXDWLRQ LQ WKH FRQW

OLFKDHOV 1% &RQVWUXFWHG )LFWLRQ-
OLFKDHOV f%HWZHHQ- S

6LPRQ &ODUNH +HUEHUW2EMKHEWDRHEODMNR @RIJEWWRFLDO
WKH 5HODWLR QDO /RQIER RQ BR/XAKRRDGUMO\V L V

&ROOLHU 15H ,PDJLQLQJ SHIOHFWLRQ-



+RZHYHU P\ IRFXV LV QRW RQ ZKDW LV YfPDGH:- LQ Wtk
SV\FKR WKHUDS\ URRP DOWKRXJK WKHUH DURIUVGRFLI
, VHHN WR GLVPDQWOH DQG UHORFDWH WKH FRQWHQW
P\ SUDFWLFH LYDWKIHMO DOBPYHRQFHUQHG ZLWK ZKDW
WKURXJK WKMHNEGERIRFHVWWVWKH REMHFW DQG VWDJLQJ WI
VRPHWKLQJ WKDW LV ERWK UHDO DQG PDGH XS 2 D |
GLIITHUHQFH DQG VLPLODULW\ D KHOMHFWHKSWIHIE QBKRV, QR
EH D fUHDO:- WDEOH QHI$W KU W RIWW &KX U IH@W W IDFO/DLERA
XQUDYHOOHG WKUHDGYV KDQJ DQG LQ VWLPXODWLQJ
HQDFWHG PRUH EURDGO\ ,Q WKH ZRUGV RI SV\FKRDQD
XS RI DUWLVW DQG REMHFW EXW ZLWK,D, WAISIDQN \W H R
KRZ WKH ILFWLRQ TWDONV EDFEN:- LW LV WKURXJK GLDC
WR ERUURZ IURP 6FK|Q DQG KRZ , UHVSRQG WR WKH V

JLIXUAHVWLQJ 7THVWLQJ GHWDLO RI EUDFNH!

7KH FKDLUV ZHUH WKH VDPH DV WKRVH LQ P\ DUW SV\FKR \
WKHP

YRU D QXPEHU RI \HDUV DIWHU %DFRQ-V GHDWK LQ KL\
XQWRXFKHG ,Q D WHDP RI DUW KLVWRULDQV FRQVHUYD
URRP PHWLFXORXVO\ VXUYH\LQJ WKH VSDFH DQG GHWDLOL
ZHUH WKHQ FDUHIXOO\ ZUDSSHG VKLSSHG WR 'XEOLQ DQG
'XEOLQ &LW\ *DOOHU\ QRZ RSHQ WR SXEOLF YBHHEFBHM ZRK
JUDQFLV %DFRQ V 6WXGLR /RQGRQ 7KDPHV +XGVRQ

,QUHDWLYH 6BMDWMHAWRD @GQ3/\FKRDQDO\WLF SV\FKRWKHUDS
LQ D UDGLFDO GHSDUWXUH IURP FODVVLFDO SV\FKRDQDO\V
H[SHULHQFLQJ D SRWHQWLDO VSDFH EHWZHHQ WKH ZRUOG
ZRUOG- 'RQDOG : :LQQLFRWW T7UDQVLWLRQIG 26 BWE W DX
RI 3V\FKRDQDO\WLY FLWHG LS&QUARIQWHIQE&BIWHY RI 0LQG

$W WKH V\PSRVLXP WKLV GUHZ DVVRFLDWLRQV WR 5
KwWwWSV 7Z7zZ WDWH RUJ XN DUW DUWZRUNY DUWVFKZDJHU V

"ULJKMJUURULQJ DQG $WWXQHPHQW. S




, ODXJK DW WKH MX[WDSRVLWLRQ RI :RROI-V ZRUGV VF
EUDFNHW DWWDFKHG WR D FKDLU OHJ RQH RI IRXU \
UHQGHULQJ WKH LQVWDOODWLRQ DQG WKH YLHZHU YV
EXW KHOG LQ D IL[HG SRVLWLRQ )LJXUH

7KH EUDFNHWVY GUDZ D FHUWDLQ GHULVLRQ DW WKH V)
ZKHQ IL[LQJ WKH FKDLUV LQ SODFH REVHUYLQJ P\ LPS
YLVLEOH 7KH DFW IHHOV VLJQLILFDQW DOWKRXJK , DF
DQ[LHWLHV DERXW KRZ P\ ZRUN PD\ EH UHFHLYHG SHL
LQ SODFH LQ DQ DWWHPSW WR SURWHFW WKHP IURP
FRQWURO ZKDW IHHOV OLNKLOB XRQG UYL QUKWL KW WQ
WUDQVIRUPDWLRQ FKDQJH LV D SDLQIXO PHVV\ EXVL
ORQJHU DIIRUGHG WKH UHODWLYH VDIHW\ RI IDPLOLD!L
ULVN H[SRVXUH WR GHWDLOHG SXEOLF VFUXWLQ\ 2 WR
LQ P\ RULJLQDOSIRUKRDSY , ZDQW WKH YLHZHU WR EH Kl
LQ WKH XQFRPIRUWDEOH SRVLWLRQ RI fVLWWLQJ ZLW
VHQVH

1R GRXEW WKHUH LV PRUH XQSLFNLQJ WR GR :KLOH ,
DUW SV\FKR WKHUDS\ URRP RU P\ SUDFWLFH WKH SH!I
UDLVHG E\ LPDJLQLQJ PXOOLQJ RYHU DQG HQDFWLQJ
ZRUN DUH UHDO /LNHXDR® DINQEIE PDIWKS® I VWRWXPAW X UD O C
SUDFWLFH LV FRPSOH[ WLPH FRQVXPLQJ ZRUN WKDW (
PHQWDO ODERXU $OWKRXJK P\ LQLWLDO LPSXOVH ZKH
ZRUN LQ WKH DUHD XQGHU WKH VWDLUV DZD\ IURP WK|
, SRVLWLRQ LW FHQWUDOO\ LQ WKH V S,F & RZLQIKVIRO,0P C
P\WHOI YXOQHUDEOH

, DP DZDUH RI P\ RZQ DQ[LHW\ DW WKH WLPH FRQFHUQLQJ K
ZRXOG EH UHFHLYHG LQ D )LQH $UW FRQWH[W 7KLV IRFXV\
KROLGD\ WKH ZRUN LWVHOI ZKLFK IHOW YHU\ SHUVRQDOO
GDPDJHG RU DWWDFNHG $ZDUH RI SHUVRQDO UHVRQDQFHYV
+HQGHUVRQ QRWHVY SV\FKRWKHUDSLVWVY DUH RIWHQ YLHZH
'DYLG +HQGHUVRQ 6KDPH SQNQ&HZQ®UBP QR UWKXHFKR®Q BB O
$QQLYHUVD&Q BRHUWUWQRH (VVH] 1RYHPEHU

OLFKDHOV 7TH¥MWWQRBHAVWLQS 3URORJXH 9RO
-RXUQDO 1RWH 0D\






&+3$37(5

SHUIRUP D 7L

([SHULHQFH WKH VLDV W

WHVW WU\ OHDUQ E
HQFRXQWHU RU XQGHUJR
IHHO DQ HPRWLRQ |



2EVHUYH DQG EH REVHUYHG

QRWLFH RU SHUFHLYH VRPHWKLQJ
PDNH D UHPDL
IXOILO RU FRPS

+RZ ZRXOG \RX GHVFULEH WKH SURFHVV RI DS!
KHDOWKFDUH VHWWLQJ"

HW/HWYV LPDJLQH WKDW WKH LQVWLWXWLRQ LV DQ DQDO\VDQGY .L
H7KH\ ZLOO FRPH ZLWK D GHPDQG :KDW LV WKDW"] uw7KHLU GHP
VSDFH IRU WKLQNLQJ DERXW ZKDW FDQYW EH WKRXJKW DERXW R
, UHSO\ p+DYH WKH\ PDGH WKDW GHPDQG"Y VKH FRQWLQXHV u1R
DSSURDFKHG WKHP § p7KDW ZRXOG EH DQ XQFRQYHQWLRQDO Wk
UHPDUNV , DJUHH DOWKRXJK LQ D UHVHDUFK FRQWH[W
DQDO\WW SV\FKRWKHUDSLVW UHVHDUFKHU ZRXOG QHHG WR DSSU
JDLQ FRQVHQW DV , KDYH DSSURDFKHG YDULRXV RUJDQLVDWLRQ"
ZLOO DFW DV KRVW WR P\ VWXG\ + D VWXG\ ZKLFK LQYROYHV P}
HQWHULQJ WKH RUJDQLVDWLRQDO ERG\ IRU D SUHVFULEHG SHUL
FRXUVH DFFHVV PLJKW EH UHVWULFWHG FRQWUROOHG E\ D JC
GHQLHG DOWRJHWKHU 0\ GHVLUH PD\ UHSUHVHQW D WUDQVJUHVV
LQWUXVLRQ RU XQZHOFRPH DFW RI SHQHWUDWLRQ SLHUFLQJ R
FURVVLQJ RI ERXQGDULHY WKDW KROGV ERWK VH[XDO DQG YLROH
1RW RQO\ DP , DERXW WR FURVV D ERXQGDU\ LQWR WKH RUJDQLVD
DERXW WR OHW WKH RUJDQLVDWLRQ LQWR P\VHOI + LQWR P\ VSDI

$W DQ LQLWLDO PHHWLQJ ZLWK D SRWHQWLDO KRVW |
WKH EDFNJURXQG , DVN WHQWDWLYHO\ DERXW WKH
REVHUYDWLRQ LQ WKHDRUVIDQEVDWNVRQ- WKH\ VD\ DQG
IURP SXVKLQJ IRUZDUG 7KH DWPRVSKHUH ZDUPV ZLW
LOQYROWRH®BH2KRXU D ZHHN RYHU WKUHH PRQWKV:- 2 DQC
VXEPLW D PRUH GHWDLOHG SURSRVDO 7KHQ DV , SUH

SHUVRQDO FRPPXQLFDWLRQ 6KDURQ .LYODQG VXSHUYLVLR

1RW DOZD\V 2 LQ VRPH VHWWLQJV HJ QHXUR UHKDE WKH
ZKR LV XQDEOH WR PDNH WKH DSSURDFK WKHPVHOYHYV

7KLY LQLWLDO PHHWLQJ WRRN SODFH LQ 1RYHPEHU



LQ WKH WHDP DERXW DQ LPPLQHQW LQVSHFWLRQ E\ W
WKH VDPH EUHDWK RI D ORFDO@KH GR R KR K D\H B¥ D@ PV
ZLWK D SRZHUIXO VHQVH RI WKH DQ[LHWLHV DVVRFLD\
ZHOO DV WKH SRWHQWLDO VRPHZKHUH FORVH E\ IRU
LV XQVXUSULVLQJ" , DP XQIDPLOLDU DQG KDYH QR SDU
$V VRPHRQH JRXWVLGH- UDWKHU WKDQ JLQVLGH- F
H[SHULHQFHG DV WKUHDWABGH®E P\ KRVEWD @ JSHWHRKWH G
ERWK VWDII DQG SDWLHQWYV IHHOLQJ XQVDIH EHLQJ RE
HQWHULQJ WKH RUJDQLVDWLRQ LV DQ LQWHJUDO SDL
UHVSRQVHV PD\ RIIBY X\OHBOHF®XHVP H D\RILMVUINL @ R Q\GR-
PXFK"- DQG WUDYHO VRPHZKDW GLVDSSRLQWHG WR |
PDNLQJ LQ UHVSRQVH DOWKRXJK , KDYH QRWKLQJ LQ

:KDW GLG \RX PDNH"

, GHVFULEH WKLV PRUH |XOMDNHQWKH FRQYSRMMWVRR®\, |
REVHUYH DQ LPSHQGLQJ &4& LQVSHFWLRQ DQG D PXL
, PDNH HYRNHV DVVRFLDWLRQV WR D FROG KDUVK VI
KXQJ RXW WR GU\ 2 ZLWK WKH FRUUHVSRQGLQJ LPSOLF
IRU D EDG VLWXDWLRQ RU DEDQGRQ&OW WRFPLHRDWH QRW
FRQVFLRXV DZDUHQHVV DW WKH WLPH RI PDNLQJ ,Qc
WRJHWKHU LQ D ZD\ WKDW PDNHV DQ\ VHQVH

7KH UROH RI WKH &DUH 4XDOLW\ &RPPLVVLRQ &4& DV DQ
DQG DGXOW VRFLDO FDUH VHUYLFH SURYLGHUV LQ (QJODQC
PRQLWRULQJ WKDW VWDQGDUGY DUH EHLQJ PHW

,HUULGD DQG +RVSLWDOLW\ 7KHRU\ DQG 3UDFWLFH -XGL
RWKHU LOWR RQHVHOI WR RQH:-V RZQ VSDFH 2 LW LV LQYDVL
VHOI 7KLV LV ZK\ LW PD\ EH VHHQ DV ERWK IRXQGDWLRQDO
DOWHUHG >«@ DQG GDHYIHIGRX YW Q G X-CRWSKL VB IvQ®MD E X K HR U\
(GLQEXUJK 8QLYHUVLW\ 3UHVYV S

f$ERYH DOO- WKH PRGHO VWDWHV WKH REVHUYHU QHHGV V
JHQHUDOO\ DV ZHOO DV VSHFLILFDOO\ RQ WKH GD\ DQG W
ORUHRYHU >VKH@ QHHGV WR JDXJH WKH XQIROGLQJ H[SHUL
DFWLYLWLHY WKH SXOO0 WR MRLQ LQ RU UHWUHDW IURP WKI
GLVOLNH DQG VR RQ WKDW ZLOO IOHHWLQJO\ SDVV DFURVYV
2UJDQLVDWLRQV:- S

CSOYRUGHUOERRISHO DG /RXVDGD SRLQW WR fTWKH ULVNV RI
LQWHJULW\ LQ D FXOWXUH RI H[FHVVLYH DQ[LHW\ DERXW W
HYDOXDWLRQ - &RBSRHUG B QG LERX VB G D UH



JLIXUHXQJ 2XW WR '"U\
%ULFRODJH $VVHPEODJH

W LV RQO\ DV , VWHS EDFN WR VHH ZKDW , KDYH DVVI
ERWK LQ UHODWLRQ WR WKH RUJDQLVDWLRQDO HQF
SV\FKR WKHUDS\ URRP WR DQ DGMDFHDRVERSDURZ IHWI
'DQLHOOH %RXWHW WKH DUWZRUN LV QRW DQ fH[SU
UHSUHVHQWDWLRQ RI DQ L GH B DDMKHD GD M RUKPHH G UG LR
VXJJIHVW\E UQER® HRGHY LQWR EHLQJ WKURXJK D SURF|
, KDYH WR KDQG LQFOXGNIQIOVIMWFHWQRBWKPMWLO VRP|

7KH URRP DSSUR[LPDWHO\ P i P LV VHSDUDWH IURP E>
URRP YLD D ERXQGDU\ ZDOO $FWLQJ IRU VRPH WLPH DV D
D GLITHUHQW XVH DV D VWXGLR VSDFH IRU P\ UHVHDUFK

'DQLHOOH %RXWHW fOHWDSKRUV RI WKH 0LMUGQ FQ) WQ RRAORM
7RZDUGV D 1HZ ODWHUMNRDPXAR® WHUDXIKXWKH $USBY 2

-\UNL 6LXNRQHQ Y0DGH LQ 6LOHRQGH'RNQ . RRIG\D D Q«BR® B URRQ
E\ (OL]DEHWK )LVKHU DQG 5HEHFFD J)RUWQXP /RQGRQ %ODI
FKDSWHU 6LXNRQRQ GUDZV RQ WKH LGHDV R| BKHFRKRAXWR S
SXWV SUH H[LVWLQJ WKLQJV WRJHWKHU LQ QHZ ZD\V DQG PI
DW ZRUN DQG H[FLWHG E\ KLV SURMHFW .- /HYL 6WUDXVV VXJ
KDV WR WXUQ EDFN WR DQ DOUHDG\ H[LVWHQW VHW PDGH X
ZKDW LW FRQWDLQV DQG ILQDOO\ DQG DERYH DOO WR HQJL
EHWZHHQ WKHP WR LQGH[ WKH SRVVLEOH DQVZHUV ZKLFK V



DVVHPEODJH DV SDUW RI D ODUJHU FRQVWUXFWLRQ LC
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J)LIXUBRPH 7LPH /DWHU

+RZ GLG WKLV ZRUN LQIOXHQFH \RXU UHVHDUF

, UHVLVW WKH SDUW RI PH WKDW VXJJHVWYV , VZHHS LW XQGHU \
H[FOXGH LW DV EHLQJ LQVLJQLILFDQW DQG VRPHZKDW pPEDQDOY
RULJLQDOLW\

$V ZLWK P\ ZRUWLI@QU7HVWLQJ P\ ILUVW SUDFWLFDO VW
WR DQ DOUHDG\ H[LVWHQW VHW Rl WRROV PDWHULDO
DV 6LXNRQHQ LPBWLARY LION DD &/ ISKWWLQJ GLIIHUHQW F
FDOOV WKH ZRUN LQWR H[LVWHQFH DV MK ERKDEVLWR
PRYHV LQ PH DOWKRXJK LW LV RQO\ VRPH WLPH ODWH

/HYL 6 WWKBIX6/D/Y D &K IOAMI&R ,/ 8QLYHUVLW\ RI &KLFDJR 3UHVYV
TODGH LQ 6LOHQFH"- S

7TKDW WKH ZRUN ZDV TEDQDO- ZDV D FRPPHQW PDGH ZKHQ
TfODNLQJ DV 5HVHDUFK- RQ JHEUXD U\

'"HVFULELQJ KLV SURFHVV RI PRYLQJ DQG KDQGOLQJ WKLQJV
DRW PRYLQJ VRPHWKLQJ DQG SXWWLQJ FRPELQDWLRQV WRJ
DAWKURXJK ZKLFK KH VXJJHWVY VRPHWKLQJ LQVLGH KLP LV I
LQ 6LOHQFH"- S
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J)LIXUBRPH 7LPH /DWHU

7KLV LPSOLHYV LPDJLQDWLRQ DQG D FHUWDLQ HPSDWK!
IHHO P\VHOI LQWR WKLQJV LQFOXGLQJ LQMKGILPDWHVR\E
SURFHVV EHFRPHY DQ HPSDWKLF LPDJLQDWLYH H[SOR
VRPHWKLQJ LV EURXJKW WR OLIH DV , FRQWHPSODWH
RI DQRWKHU DOWKRXJK DV , QRWH ZLWK DODUP ZKF
QRZKHUH WR EH VHHQ

*UHJRU\ &XUULH T(PSOWKDWRYU BEMERWRSKLEODOHQ E\3V\FK
$P\ &RSODQ DQG 3HWHU *ROGLH 2[IRUG 2[IRUG 8QLYHUVLW
I[URP WKH DQFLHQW *UHHN HRBSIUY R BIGON WR YD WY IGHHIOLLYHV | UAR R
WUDQVODWLR QLRI VW& DK WOAAMH UD OO\ PHDQV fIHHOLQJ LQWF
LQ ZKHQ LW ZDV WUDQVODWHG E\ (GZDUG WEBGWG 71
THPSDWK\- ZDV XVHG WR GHVFULEH D XQLTXH FRPELQDWLRQ
WR FKDUDFWHUL]H DHVWKHWLF H[SHULHQFH 6XFK H[SHULHC
KRZHYHU IRU VHYHUDO RI LWV HDUOLHVW WKHRULVWV HP
SHRSOH DQG ZDV YDLPHG DW XQQWKDWW R QG HQJERRZ RW HHOH
RWKHU ZRUGV LW UHIHUV WR VRPH NLQG RI LPDJLQDU\ SH
++QHIHOGW DQG ODUWD 20LYHWWL %HODUGLQHOOL 9Y)UR
5SHODWLRQVKLS EHWZHHQ $HVWK KR I8 DG HQIWHRFSHVWY.RQ D O
s

, KROG LQ PLQG DUWLVW DQG SVI\FKRWKHUDSLVW 3DWULFL
DUWLVW:V SURFHVV DQG WKDW RI WKH SV\FKRDQDO\WLF HQ
DUWZRUN ZLWK VRPHWKLQJ RI WKH DUWLVW-V RZQ LQQHU C
ZRUN 2 LV SUHVHQWHG LQ D TGQNWHA DW GY ¥L &DEDNADA YRH7 B IA@EVHQ
S



:KLOH WKH SURMHFW GRHV QRW JDLQ PRPHQWXP LQ W
PHIBIHO IRU WKH VHQVLWLYH QDWXUH RI WKH VLWXDWL
P\ SRVLWLRQ DQG LV VLIQLILFDQW WKURXJK UDLVLQJ
WKDW OXUNV HYHQ WKRXJK , DP QRW \HW DZDUH RI W

'LG \RX HQFRXQWHU DQ\ IXUWKHU EDUULHUV R
XS WKH SURMHFW"

H7R H[SHULHQFH DQ RUJDQLVDWLRQ LPSOLHV DQ H[SHQMUK®FH RI
RUJDQLVDWLRQROORZ WKH VLIJQV WR p+XPDQ 5HVRXUFHVY WKUR X
GRRUV DQG FRUULGRUV PHHWLQJ VXVSLFLRQ SRZHUOHVVQHVV
IUXVWUDWLRQ DORQJ WKH ZD\

+LQVKHOZRRG DQG 6NRJVWDG VXJIJHVW WKDW WKH UH
RI ZLOOLQJQHVV VFHSWLFLVP RU IHDU-, DARQ WPFRWU W|
RWKHU RUJDQLVDWLRQV NQRZQ WR PH LQ KHDOWK D
6RPHZKDW GHVSRQGHQW DQG UHFRJQLVLQJ ZKDW D {1
FRPPXQLW\ EDVHG DVVHVVPHQW DQG UHKDELOLWDWL
SV\FKR WKHUDS\ WUDLQLQJ SODFHPHQW B\ LIDSS URFDVE
DV JDWHNHHSHU WKH 8QLYHUVLW\ UDLVHV FRQFHUQ!
DSSURYDO DV WKH SODFHPHQW PHDQV HQWHULQJ DC
YXOQHUDEGHWERRIKY, GR QRW SODQ WR ZRUN GLUHFV
REVHURBMWHRRUJDQLVDMWIVR Q MLY/GI WV \WWRLFDO LVVXHV F|

+LQVKHOZRRG 9f2EVHUYLQJ $Q[LHW\- S
+LQVKHOZRRG DQG 6NRJVWDG 2EVHUYLQJ 2UJDQLVDWLRQ\

7KH RUJDQLVDWLRQV VHUYLFHVY ZHUH DOO ORFDO JHRJUDSI
WKURXJK P\ DUW SV\FKR WKHUDS\ SUDFWLFH DQG RU WKUR:

$v DQ bUwW SV\FKR WKHUDS\ WUDLQHH , ZRUNHG KHUH IRU

7KH VHUYLFH SURYLGHYV GD\ UHKDELOLWDWLRQ IRU DG>
FRQGLWLRQV WKDW DIIHFW WKHLU GDLO\ IXQFWLRQLQJ VX
KHVLWDWHG WR FRQWDFW WKHP LQLWLDOO\ GXH WR P\ SUH)
WKLV PD\ TQXPE:- WKH H[SHULHQFH

O\ ILUVW HWKLFVY DSSOLFDWLRQ ZDV UHIXVHG E\ WKH 8QLYH
REVHUYLQJ YXOQHUDEOH SHRSOH WKH QDWXUH RI DQ\ DUW.
WR ILOP LQ WKH VHWWLQJ ,Q SDUWLFXODU WKHUH ZDV D TX
RYHU ZKHWKHU , ZzDV REVHUYLQJ SHRSOH FRYHUWO\ RU QRW



WKH SRZHU UHODWLRQ EHWZHHQ TREVHUYHU DQG REV
WKLY UHODWLRQVKLS LV LQWHUSUHWHG UHSUHVHQWE

LW LV LPSRVVLEOH WR REVHUYH LQ DQ\ FRQWH[W ZLWKRXW \
HQYLURQPHQW DQG WKH SHRSOH LQ LW LQFOXGLQJ P\VHOI

$V RXWVLGHU P\ HQWU\ DQG SUHVHQFH LQ WKH VSDFH
ZLWK WKH SRWHQWLDO WR WRXFK VHQVLWLYH DUHDV

E\ WKH 8QLYHUVLW\ , DUJXH IRU WKH PRUDO DQG HW!
YXOQHUDELOLW) DQG SDLQ RI EHLQJ SUHSDUHG WR V\
KROG LQ PLQG ZKDW PD\ IHHO XQEHDUDEOH IRU DQRWk
2 SDUW RI WKH SV\FKRDQDO\WLF DUM FRXBNR WHKHPD S
DUJXHG WKDW VRPHWLPHVY DFWLRQ LV UHTXLUHG , Z
(WFKHOOV , DUJXH WKDW fWR ZLWQHVV DQ HYHQW LV

ZD\ WR IHHO WKH ZHLJKW Rl WKLQJV DQG RQH:V RZQ
IRU WKH PRPHQW DARDEHRQO RRMWHWHYY LV DOVR WR DFV
WKURXJK WKH FRPSOLFDWHG VRPHWLPHV ULJLG DQG
WKH QHFHVVDU\ DSSURYDOV DUH JDLQHG DQG DFFHVV

:KDW KDSSHQHG ZKHQ \RX HQWHUHG WKH UHKLEL

:DLWLQJ RQ WKH RXWVLGH , H[SHULHQFH D VWURQJ VHQVH RI (
KDYLQJ pDOUHDG\ VHHQY <HW ZKLOH , UHWXUQ WR IDPLOLDU JUF
XQIDPLOLDU *+ VWUDQJH = VLWXDWLRQ

(IWUDFW IURP 15HVSRQVH WR 5DSSRUWHXU: -V TXHULHV:- $S¢

,ELG

7LP (WRKHOWMDMQ )UDIJIPHQWY &RQWHPSRUDR® GR Q I RBURPXDNI-HHC
S

0\ SURMHFW GLG QRW UHTXLUH 1+6 HWKLFVY DSSURYDO DV
+RZHYHU WKH VHUYLFH DQG WKH EXLOGLQJ SUHPLVHV LW F
UHTXLULQJ PH WR REWDLQ DQ +RQRUDU\ &RQWUDFW IURP F
$OWKRXIJIK WKH +RQRUDU\ &RQWUDFW ZDV FRQILUPHG YHU
FRQILUPDWRU\ OHWWHU , UHTXHVW QHYHU DUULYHV QRU GF¥
GD\ EHIRUH FRPPHQFLQJ WKH SODFHPHQW WKDW WKH SHUP
EDGJH LV VXIILFLHQW %\ WKHQ , KDG ORVW TWUXVW.:- LQ WHK
VHUYLFH PDQDJHU LQIRUPV PH WKDW WKH\ GRQ-W KDYH YLV
EDGJH LV VXIILFLHQW



JLIXUH-P 2QO0\ +XPDQ
OL[HG PHGLD DXGLR DQG ZULWWHQ GRFXPHC

,Q FRQWUDVW WR P\ HDUOLHU HQFRXQWHU , IHHO ZHO
QHJRWLDWLRQV ZLWK YDULRXV DXWKRULWLHV ZH PHI
SURMHFW HWKLFV DSSURYDOV DQG SHUPLVVLRQV ZK|
$VNLQJ P\ FRQWDFW $0OL DERXW WKH SURMHFW VKH
GLIIHUHQW: 2 D FXULRVLW\:B QG WM BPUGNWHL QR U HV NB
ZLWK D YLHZ WR FRPPHQFLQJ WKH WZHOYH ZHHN REV
PRUQLQJ EHWZHHQ DQG S IV W ORYIHW: K i NS\ RIVEHHFO

7ZHOYH +BRRGVZKLFK , GHVFULEH PR UID ND-OR ZHY AWUD Q
UHWXUQLQJ WR WKH VFRSLQJ VHVVLRQ , TXHVWLRQ Z
KDSSHQLQJ DQG , HIWHQG WKH VHWH®RIQQW K RV RIl
ZRQGHU LI WKH WLPH LVKREKHX®D DYHQILQRP MK KLRRIQ | XV
WR P\ fPDNLQJ- ODWHUI\WM KB WWIHO HVMW UHGHWHUPLQH
FRQVWUDLQWGRHKNS SHE ZKDW

1RWH IURP PHHWLQJ 2FWREHU $W WKH WLPH RI XQGHL
RFFXSDWLRQDO WKHUDSLVW LQ WKH VHUYLFH DQG P\ SULPD

7KH WLWOH RI WKH SURMHFW UHIOHFWYV WKH LPSRVHG FR
KHDOWKFDUH VHWWLQJ RQH KRXU D ZHHN YPDNLQJ- LQ WKF
WLPH DQG LQ D UHJXODU SODFH 7KH T - DW WER WHN & KIKHRXU
WKH H[SHULHQFH

, XQGHUWDNH WKH VFRSLQJ H[HUFLVH RQ 1RYHPEHU Z
WLPH DQG SRVLWLRQ , KDG RULJLQDOO\ SODQQHG IRU D VL]
QLQHW\ PLQXWHYV

6HH 7UDQV JRDINRURIX Q,02PNRIQW \RAKFIXKQ WDNLQJ LWV WLWOH
0DQ-V VRQJ T+XPDQ:- ZHDYHV WKRXJKWV H[SUHVVHG GXULQJ
5DJ Q %ROHPOMILWDO 'RZQORDG /JRQGRQ 8. 6RQ\ OXVL



,Q D SUDFWLFDO VHQVH ZKDW KDSSHQV LQ WI
DUH WKHUH"

, VWUXJJOH ZLWK KRZ WR UHIHU WR WKRVH DWWHQGLQJ WKH VFE
WKDW puSDWLHQWY UDLVHV FRQFHUQV DERXW SRZHU UHODWLF
UHFLSLHQWY UDWKHU WKDQ DFWLYH SDUWLFLSDQWY LQ FDUH SU
NQRWW\ LVVXH ZKLFK , GR QRW DWWHPSW WR XQSLFN $V DQ DGMH
MSDWLHQWY LPSOLHVY D FDSDFLW\ WR WROHUDWH DQG HQGXUH
KXPDQ VXEMHFW ZKDWHYHU WKHLU SRVLWLRQ DV YXOQHUDEOF
VXIITHULQJ +DYLQJ FRQVLGHUHG RWKHU SRVVLELOLWLHV , UHWXL
ZLWK %UDXQP+KOfV UHIUDPLQJ RI VXEMHFWLYLW\ LQ PLQG * D S
MSDVVLYLW\T LV QRW VLWXDWHG LQ RSSRVLWLRQ WR uDF
MDFNQRZOHGJHV VXEMHFWVY SDVVLYH H[SRVXUH WR ZKDW LV EH\R
DV GHILQLWLYH RI WKHLU SUHGSVFIRRHO®OWLHQW UHPDUNV WKH V!
pMDUH YHU\ SDWLHQWY

, REVHUYH RQ D GD\ ZKHQ WKH VHUYLFH LV DWWHQGH
QHHGLQJ KHOS ZLWK UHFRYHU\ D'@ 6 HIHXKIDEL R QWDWDLQR\Q
SDWLHQWY DUULYH EHIRUH DP DQG UHPDLQ IRU
FRQVHFXWLYH ZHHNV

$00 DUH GLUHFWHG RU WDNHQ WR WKH FRPPXQDO zZDL
QXUVHV DQG VXSSRUW VWDII DQG VKRZQ WR RQH RI W
ZLWK PRELOLW\ GLIILFXOWLHYV DUH EURXJKW LQ ZKHHC
D FKDLU 7HD FRIIHH DQG ELVFXLWV DUH RIIHUHG O
YDULRXV KHDOWK SURIHVVLRQDOV, QFREMOMZHM B DN IPHHC
LQWURGXFH WKHPVHOYHYV DQG WKH SURFHVV WR WKRYV
DQG JHQHUDOO\ DWWHQG WR SDWLHQWYV DQG LQWHL

- X0\ $ UHDGLQJ Rl WKLV ZRUN LV DYDLOD
KWWSV Z7ZZZ GHEELHPLFKDHIOV FR XN RQO\ KXPDQ SKS

&DUROLQH %UDXQP+*KO 9f%H\RQG +LHUDUFKLFDO 2SSRVLWI
$IHQWLDO) BHD@UWW -7KHRU¥ S

-RXUQDO 1RWH 2EVHUYDWLRQ 6HVVLRQ JHEUXDU\

SDWLHQWY JHQHUDOO\ DWWHQG RQ D SDUWLFXODU GD\ RI
7KLV UHIOHFWV VRPH FKDQJHV LQ WKH VWUXFWXUH RI W
SV\FKR WKHUDS\ WUDLQHH

ODQ\ SDWLHQWY DUH EURXJKW LQ E\ 1+6 WUDQVSRUW KRZH

&RUH WUHDWPHQWY LQFOXGH SK\WWLRWKHUDS\ RFFXSDWLF
QXUVLQJ FDUH 7KHVH DUH DOVR VXSSRUWHG E\ SVI\FKRORJ\




SRVLWLRQHG WR P\ OHIW ZLWK WUHDWPHQW URRPV D
XVXDOO\ RQ D UHJXODU IHDWXUH GXULQJ WKH ODWWH

+RZ ZRXOG \RX GHVFULEH WKH JHQHUDO DWPR

p, 96 IDOO DVOHHS LI , VDW WKHUHY VD\V WKH QXUVH LQ SDVVLQJ

7KH JHQHUDO DWPRVSKHUH LV ZDUP DQG IULHQGO\ )O
DQG DJDLQ ZKHQ WKH\ DUH FROOHFWHG IRU WUHDWPF
WKH\ FDUU\ RXW WKHLU GXWLHV 7KHVH FRQWUDVW ZL
FKDLUV DUH HPSW\ DQG QRWKLQJ PXFK VHHPV WR KDS
EHWZHHQ VWDII DQG SDWLHQWYVY ZLWK ZKLVSHUHG FRC
DURXQG FRVPHWLF VXUJHU\ DQG PDNHRYHUV SULFNLQ
RQH ZRPDQ DV TWURXEOH:- GLVWXUE PH DV GRHV D M|
KDV PLVVHG KHU FXS RI WHD

Tuesday morming observing the physical and

emotional responses that are evoked in me

through being in the environment.
e s e

As I need to :mmerse myself in the emotional
atmosphere I will not be engagng m
conversation dunng the time I am there.
However, I recognise that my presence may
raise cunosity and will endeavour to respond
sensitively, respectfully and appropnately to any
approaches. If you feel uncomfortable with my
being there do let 2 member of the staff team
know.

The aim 1s to see if art-making can offer me a
reflective space for looking at aspects of
organisational culture that may be difficult to

express in words.

Future stages of the project wall offer
opporturuties for the staff at ARC and others
who use the service to contnbute and respond

to the artworks produced.

J)LIXUH SDWLHQW LDOXDRDWLRQ OHDIOHW

7KH WHOHYLVLRQ LV D QHZ DGGLWLRQ VLQFH , ZRUNHG WK
SURJUDPPH 1+RPHV 8QGHU WKH +DPPHU:- IROORZV QHZ DQG F
XVXDOO\ UXQGRZQ SURSHUWLHYVY ,W WKHQ IROORZV WKHP |
UHVDOH SURILW RU ORVYV



$W RWKHU WLPHV , ZLWQHVV D FORVH LQWLPDF\ ZLW
vwDIl DQG SDWLHQWYV DV LI WKHLU UROHYV PRPHQWD!
HOHPHQW VWLOO DV D UHODWLYH QRWHV LQ P\ KHDU
ZDLW DOWKRXJK PDJD]LQHV GUDZLQJ PDWHULDOV DC
DV DUH P\ OHDIOHMWWV S YLWIWKLU@GIO\ SHUKDSV OLWWOH H
DOWKRXJK DV , GHVFULEH ODWHU , H[SHULHQFH D UD
ZHHNV 2 VRPH TXLWH XQH[SHFWHG DQG GLVWUHVVLQJ

JURP ZKHUH ZHUH \RX REVHUYLQJ"

, WV KDUG WR ILQG VRPHZKHUH , GRQTW IHHO LQ WKH ZD\ 6SDFH |
VHHPV EHVW

$OL DVNV ZKHWKHU , ZDQW WR EH XQREWUXVLYH RU WR IHHO
DV OLWWOH VSDFH DV SRVVLEOH 6KH VD\V VKH ZDQWV PH WR

| ’f;:_qu}!!
[ 1 A |

-

J)LIXUH 6NHWFK SODQ RI REVHUYDWLRQ
S3HQFLO RQ SDSHU RYHUODLG ZLWK WUDFLQJ RI

6HH $SSHQGL[ IRU IXOO GHWDLOV RI WKH SDW LOHR@W QWYR U
LQ 7L\PGIDSVKRWY RI VRPH fWKLQJ- LQ WKH SURBRPNHWV RI EHFR

1RWH DIWHU PHHWLQJ ZLWK $OL 2FWREHU



,Q DFFRUGDQFH ZLWK +LQVKHOZRRG:-V PRGHO , SRVI
UHVWULFWHG RIIHUV D ZLGH ILHOGHUHYLWZVERQGFKHQ
EHWZHHQ PH DQG WKH PDLQ ERG\ RI SDWLHQWYV IRU S|
WDEOH GLUHFWO\ LQ IURQW RI PH VR ZKLOH P\ GHVLUI

&DQ \RX GHVFULEH WKH PDQQHU RI \RXU VLWW

, VLW RQ WKH HGJH = QHLWKHU ZLWK SDWLHGEGEWW QRUDVMKDIIL U
WKDW LV WKH VDPH W\SH RI FKDLU RQ ZKLFK D SDWLHQW PLJKW
ZKHQ , EHJLQ LW LV WKH RWKHU ZD\ DURXQG

$V VHW RXW |, HQGHDYRXU WR DGRSW DQ DWWLWXGH
ZLWKRXW HQJDJLQJ ZLWK SHRSOH H[FHSW WR UHVSH
DSSURDFKHXUH

JLIXUHQ WKH 3DWLHQW: -V &KDLU
9LHZLQJ P\VHOI WKURXJK WKH OHQV RI <XHQ )F

7KH VWDQFH LQYROYHV REVHUYLQJ ZLWKRXW SUHPDW
JUHXG-V f{HYHQO\ VXVSHQGHG DWWHQWLRQ- GHVFULE]I

17KH DSSURDFK GHPDQGY LQWURVSHFWLRQ DQG REVHUYDW
PXFK Rl WKH REVHUYHU -V H[SHULHQFH RFFXUV RXWVLGH FR
GHHSO\ E\ FKLOGKRRG H[SHULHQFHV RI WKH REVHUYHU D¢
ZKLFK DIIHFW QRW RQO\ WKH REVHUYDWLRQ EXW FDQ EH L
+LQVKHOZRRG DQG 6NRJVWDG 2EVHUYLQJ 2UJDQLVDWLRQV

7KLY SKRWRJUDSK ZDV WDNHQ E\ DUWLVW HGXFDWRU DQ((
GXULQJ D VXSHUYLVLRQ VHVVLRQ KHOG LQ P\ DUW SV\FKR W
WKH SDWLHQW: -V FKDLU ZKLOH <XHQ RFFXSLHVY WKH WKHUDS



QRW GLUHFWLQJ RQH-V QRWLFH WR DQ\WKLQJ LQ
LQ WHUPV RI WHFKQLTXH ">6@KH VKRXOG VLPSO\
ZKHWKHU >V@KH LV NHHSLQJ DQ\WKLQJ LQ PLQG

7KHUH DUH VLPLODULWLHY ZLWK P\ DUW SV\FKR WKH!I
EHIRUHKDQG 1RW ZLWKGUDZLQJ IURP WKH RXWVLGH Z
D UHFHSWLYH LPSUHVVLRQLVWLF VWDWH ZKHUH , DP
P\ ERG\ WR WKH VLWXDWLRQ PQYGHBDBQ WKXWE HOWH S DI
FRQWULEXWHV WR WKH GLIITHUHQFH LQ P\ UHFHSWLYL
EHJLQ WKH WZHOYH ZHHN SDUWLFLSDQW REVHUYDWLF
XQOLNH SUHSDULQJ IRU D SHUIRUPDQFH

,IP QRW VXUH WKDW VORZLQJ GRZQ LV TXLWH WKH ULJ
FHUWDLQ SURFHVVHV RI JDWKHULQJ P\ WKLQJV WRJHW
ULJKW SODFH WKDW , QHHG WR WDNH ZLWK PH 7KHUH
IUDPH RI PLQG

7KH VLWXDWLRQ 7KH USHP QVEK FIMR BVUIRMMIQWW ODULQD $E

,Q WKLV GXUDWLRQDO SHUIRUPDQFH ZRUN ZKLFK
VLWV LQ VLOHQFH ZLWKRXW IRRG RU GULQN IRU VHYt
ZLWK PHPEHUV Rl WKH DXGLHQFH WDNLQJ S\QXQLQWH VKR W
P\ DLP LV QRW WR WHVW P\ KXPDQ ERG\ WR LWV OLPLV

6LIPXQG J)UHXG Y5HFRPPHQGDWLRQV WR 3K\VLKH QWD DEDRN

(GLWLRQ RI WKH &RPSOHWH 3V\FKRORJLFDO :RUNV RI 6LJPXC

2WKHU :RUNV 9ROXMHG ;,E\ -DPHV 6WUDFKH\ /RQGRQ 9LQWTL
2 P\ LQVHUWLRQYV

$ODQ OLFKDHO .DUEHOQLJ 9f'7KH $QDO\VW ,V 3UHVHQWQW
SHUIRUPDQ¥H KRWQDO\WLF 3\FRROR&XZOHDUO\ WKLV LV QRW
SHUKDSV PRUH DNLQ WR DQ HWKQRJUDSKLF REVHUYDWLRQ

RI fHYHQO\ KRYHULQJ DWWHQWLRQ:- FDQ DSSO\ WR SHUFHSYV
6NROO Tf(WKQRJUDSKWRRBBGQ3VRFRDQ@DONKIGML-HY 5HVHDUFK D

JRU VRPH \HDUV LQ WKH HDUO\ SDUW RI WKH WZHQW\ ILUVW
SURGXFWLRQV IRU 'RUH *LOEHUW 6XO0OLYDQ 6RFLHW\ DQG
, UHPDLQ D PHPEHU RI D ORFDO DPDWHXU GUDPDWLF VRFLH\

([ WUDFW IURP 5HVHDUFK -RXUQDO 3UH REVHUYDWLRQ ,,, 2

, Q DW OR0O$ 1HZ <RUN $EUDPRYLY HQJDJHG LQ DQ H[WHC
BUHVHQW:- 7KH ZRUN ZDV LQVSLUHG E\ KHU EHOLHI WKDW V
HISHFWDWLRQV VHUYHV WR DOWHU RXU SHUFHSWLRQ RI WLF
ODULQD S$EUKMHRWWIHYWLVW ,V 3UHVHQW SHUIRUPDQFH
KWWSV ZzZzZ PRPD RUJ OHDUQ PRPDBOHDUQLQJ PDULQD DE!H
LV SUHVHQW ! > DFFHVVHG 1RYHPEHU @



QRW EHFDXVH , VWDUYH P\WVHOI RI VXVWHQDQFH , DP
SVIFKRDQDO\WLF SVIFKRWKHUDSLVW 1RUHHQ *LIIQH\ V
RSHQ WR DQ RWKHU:-V H[SHULHQFH DPLGVW WKH W)
HQFRXQWHU

J)LIXUH ODULQD $EUDPRYLY 7KH $UWLVW
SHUIRUPDQFH :RUN ORO$

7KLY LPDJH KDV EHHQ UHPRYHG IRU FRS\ULJK

KWWSV Z7Z7Z7Z PRPD RUJ FDOHQGDU HI[KLELWLRQV "1

1:KDW ZRXOG KDSSHQ LI \RX VSHQW WKH GD\:- .LYODQG

'0 W ZRXOG EH WRR PXFK , FRXOGQ W

>« @

6. W I[IHHOV WKDW LQWHQVH"

'0 , KDGQ-W UHDOLVHG KRZ LQWHQVH LW ZRXOG IHHO XQWLO |,
>« @

6. ,Q WKH FRPPXQLW\ URRP LW:-V MXVW \RX" 2U GR \RX KDYH C
'0 -XVW PH

6. 6R \RX DUH WKLV" ,W LV \RX -XVW \RX <RXU DWWHQWLRQ 2
HIKDXVWLQJ EHFDXVH \RX DUH KDYLQJ WR EH FRPSOHWHO\

IRUHHQ *LITQH\ T7KHEBAXGRHWQQENGGEWUY DQG 6H[XDOLW\

(GLWHG H[WUDFW IURP WUDQVFULSW RI VXSHUYLVLRQ PHH!'
$SSHQGL[ IRU IXOOHU GHVFULSWLRQ RI WKH REVHUYDWLRC



,Q FRQWUDVW WR WKH HDUOLHU VFRSLQJ VHVVLRQ V
HPRWLRQDOO\ GUDLQLQJ ZRUN , H[SHULHQFH D KRVW
IROORZLQJ 2EVHUYDWLRQ , IHHO DV KH \SRIRHWHEMQ 1 K
WDNLQJ VRPHWKLQJ IURP WKH RXWVLGH LQVLGH DQG
PH ERGLO\ /LNH 7RZQVHQG:V GHVFULSWLRQ RI +HQUL
WKH fWKLQJ:- ZKDWHYHU W KDHW L\D VDZULGV K DPAHS UWR | HY VL
, DOVR QHHG WR EH DEOH WR JOHDYH LW: EHWZHHQ
H[SHULHQFH VR , FEBOLRIQW R BARKW VLW XDWLRQ EULQ
URRP \HW DV /HVOLH -DPLVRQ UHPDUNV HPSDWK\ LV
DQG LQYDWLRGHQLQJ P\WHOI DQG fOHQGLQJ- P\ ERG
ZHOFRPLQJ WXUQV LQWR D YLROHQFH ZLWK SRWHQWL
ODUN :HVWPRUHODQG UHPDUNV DIWHU WKH SKLORVR
JXHVW WKH VHOI6 RVZKRWNUKRKBW D@ G ZKR LV JXHVW
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J)LIXUH SHVHDUFK MRXUQDO

URFHVV QRWHYV DIWHU 2EVHUYDWLRQ , -

1RWH FDSWXUHG RQ YRLFH UHFRUGLQJ 3UH REVHUYDWLRQ
7RZQV&EAHDWLYH 6V8DWHV RI 0LQG
/JHVOLH ZRALNPB@ WK\ ([DRE®G R DAVD QWD s

ODUN : :HVWPRUHODQG T,QWHUUXSMWVLRNY $8 WO E Q B XHKC
2 3



,Q UHVSRQVH WR WKH WXUEXOHQFH LW EHFRPHV HYHC
VXEMHFEWLYH HPERGLHG H[SHULHQFH DYUHDGO DH/DW KD
WR WUDFN DVSHFWV Rl P\ H{SHULHQFH RXWVLGH FRQVI
VSHHG DQG KRWWQOLWH P\ DUW SV\FKR WKHUDS\ SUD
OLFKDHO 7DXVVLJ-V ILHOGZRUN QRWHERRNVY RU LQGHH
DOVR LQYLWHY WKH LPDJLQDWLYH EOHQGLQJ RI LQQH!
PDWHULDO ZLWK UHYHULH VXEMHFWLYH UHIOHFWLRC
DQQRWDWHG EHFRPH GUYRPZWEKHWPRUKUWY , ZDLW LQ
2EVHUYDWLRQ ,, ILOOHG ZLWK DQWLFLSDWLRQ RI PLJ
RQ P\ L3KRQH 2 D SUDFWLFH WKDW EHFRPHV SDUW RI F

H,WITV D VWUDQJH SURFHVYV WKLV WDONLQJ RXW ORXG 4
D ORW PRUH DXWKHQWLF LI WKDWTV WKH ULJKW ZRUG
ZKDWSIV LQ P\ PLQG DW WKLV SRLQW = ZKDWIYV FRPLQJ

6R WKH REVHUYDWLRQ LQYROYHV PRUH WKDQ

7KH ZRUGV Rl IHPLQLVW VFKRODU 'RQQD +DUDZD\ UHVRQDWH C
LQVLVWY RQ WKH PHPERGLHG QDWXUH RI DOO YLVLRQT

, HISDQG RQ P\ GRFXHGIQNVDHWHINRQ RIHOYH R XUD Q VIRIVIWMLR
ODNH

$ IH)LWELW:- LV DQ DFWLYLW\ WUDFNHU 2D ZLUHOHVY HQDEOF
PHWULFV $IWHU ORRNLQJ LQWR YDULRXV LQVWUXPHQWYV IR
RU FKHVW VWUDS , GHFLGHG RQ D )LWELW ZKLFK ZRXOG El
UHFRUG GLIITHUHQW SHUVRQDO PHWULFV DQG EH XVHIXO IF
RUGLQDU\ GDLO\ OLIH

$QWKURSRORJLVW OLFKDHO 7DXVVLJ GHVFULEHV KLV QRWH
GLIIHUHQW ZD\V ILQGLQJ XQH[SHFWHG PHDQLQJV DQG SDL
OLFKDHO 7BXMDUJ, 6DZ 7KLV 'UDZLQJV LQ )LHOKGIZFOUINR DRYGH
JRQGRQ 8QLYHUVLW\ RI &KLFDJR 3UHVV S SHIHUULQ
KHU ZRONRWHOLBRKRFK HPSOR\HG DV D WHPSRUDU\ FKE
LQ D 9HQHWLDQ KRWHO &DOOH H[DPLQHG DQG GRFXPHQWH
WZHOYH URRPV 7KH ZRUN SUHVHQWHG LQ D VHULHV RI GL
ZLWK SHUVRQDO UHYXROHWO GRKOPIEBUBDONDHRQ SDSHU SKRW
LQN /RQGRQ 7DWH &ROOHFWLRQ KWWSV ZZZ WDWH RU.
s | S5DFFHVVHG 1RYHPEHU @

TKRXJKW FDSWXUHG RQ YRLFH UHFRUGLQJ 3UH 2EVHUYDWL

'RQQD +DUDZD\ Y6LWXDWHG .QRZOHGJHV 7KH 6FLHQFH 4X
SDUWLDO 3HPLHFWLEWXGLHAYV S +DUDZD\ GHILQHG WK
NQRZOHGJHV- DV D PHDQV RI XQGHUVWDQGLQJ WKDW DOO N(
KHU T)HPLQLVW REMHFWLYLW\ LV DERXW OLPLWHG ORFDWLF
DQVZHUDEOH IRU ZKDW ZH OHDUQ KRZ WR VHH - S



2EVHUYDWLRQ XQGHUVWRRG DV fMXVW ORRNLQJ:- LV ¢
WKH YNQRZLQJ- VXEMHFW IURP WKH ERGKWQGDWKH U\
LV LQFRPSOHWH E\ LWVHOI 5DWKHU VKH VXJJHVWV L
DUH RIWHQ GHYDOXM® HRU YL OHIFABQWLQXHYV fE\SDV
RI BDHVLUH BARSNRREZGLQJ D FRQWH[W RI SUR[LPLW\
+LQVKHOZRRG DQG 6NRJVWDG GHVFULEH WKH SV\FKRD
H[SHULHQFHV DV PXFK DV Rl KHU SDWLHQWYV 6LPLODU
VXEMHFWLYH H[SHULHQFH LQ WKH VHWWLQJ DV PXFK
([SHULHQFLQJ WKH RUJDQLVDWLRQ QWK UR X WMWNBI® SHYSWE
WKH YDWPRVSKHUH- DQG LWV IOXFWXDWLRQV QRW W]
DIIHFWHG DV WKH VLWXDWLRQ LPSUHVVGADNHWRWBOI R
H[DPSOH LQ WKH I DWPWVXB\GHOMWRRHQYRR PFD X VW B DHJ
GLVRULHQWDWLRQ DV VRXQGYV DQG YRLFHV FRPLQJ IU]
QRLVH $IWHU D IHZ PLQXWHV DQG WR P\ UHOLHI W]
FRQFHUQ WKDW SDWLHQWYV ZLWK FRJQLWLYH LPSDLUI
WKHUH LV D ORW JRLQJ RQ ([FHSW QRWKLQJ PXFK DSS

7UDQVIHUULQJ P\ DWWHQWLRQ IURP WKH RUJDQLVDWL
KDYH QR LGHD LQ PLQG :KHQ SUHSDULQJ WKH VSDFH
ERXQGHG E\ WHPSRUDO DQG VSDWLDO FRQVWUDLQWYV
VSHFLDOLVHG ZRUN H[MQ WARD WH s TDRHFN WKDW PDUNV

HYHU\ 7XHVGD\ PRUQLQJ KDQJV D UROO RI SDSHU
EH HQDFWHG 2SSRVLWH DXGLR YLVXDO HTXLSPHQW L
WKH DVVHPEODJH RI PDWHULDOV DQG WRROV JDWKHU
ZRUN ZKDWHYHU LV WR KDQG DQG ZKDW , DP GUDZQ W

‘DOMNRZIZKLGRVRSK\

LELG S

LELG S P\ LWDOLFV

+LQVKHOZRRG DQG 6NRJVWDG 2EVHUYLQJ 2UJDQLVDWLRQ\

,Q 7TUDQVSPOINHLRIQULHQFH WKH 6LLV@XWD W LRIV Q GEG\ WWHKH S D
PRYHPHQWY HDFK ZHHN RIIHULQJ D VHULHV RI LPSUHVVLRC
GRFXPHQWDU\ OHQVHV DV , WUDQVIHU P\ DWWHQWLRQ IURP
PDNLQJ

3DWULFLD 7RZQVHQG OLNHQV WKH DUWLVW:-V VWXGLR WR \
VHWWLQJ IRU WKH RQJRLQJ UHODWLRQVKLS EHWZHHQ WKH
OLQGS

JRU IXUWKHU GHWDLOV VHH f3UHSDUH WKH 6HW . - @MBINHT'RFXF



J)LIXUH 6WXOGOXIMVUW XS

6wLOO DV , HQWHU WKH URRP , IHHO ORVW 6LWWLQJ
LQ WKH PLGGOH RI WKH SDSHU EDFNGURS , WDON WR \
QHHGLQJ WKH UHFRUGLQJ HTXLSPHQW WR DFW DV ZLW

JLIXUHZDVQ-W H[SHFWLQJ WKLYV
7LPHODSVH VWLOOV ZLWK H[WUDFW IURP DXGLR WUD



IHHOV UHDOO\ VWUDQJH >«@ , GLGQ-W NQRZ , ZDV
VHVVLRQ H[FHSW WKHUH LVQ-W D WKHUDSLVW >«@
,-P ORRNLQJ DW

$ ELW OLNH WKH T%LJ %URWKHU 'LDU\ 5RRP:- WKH WXV
DIHZ ZHHNV ODWHU DVWGIDVEKYVVWAHRHQMHPLQDU PRUH IX
JHHO WKH 7THQVLRQ VWLOO DW WKH WLPH , DP XC
WR VD\ WKDW , GR QRW IHHO , DP EHLQJ TIRUFHG WR F
DVVHUW QRZ ZLWK PRUH FRQYLFWLRQ , QHHG WR JHW
WKH VHPLQDU IHHOV OLNH D VDIH HQYLURQPHQW

SURXQG ZKHQ WKH ZRUGV UXQ RXW |, WXUQ WR W
Rl JUDSKLWH fRXW IRU D ZDON:- WR ERUURZ IURP 7LP ,
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J)LIXUHDONLQJ D /LQH
7LPHODSVH VWLOO ZLWK H[WUDFW IURP -RXUQTE

([ WUDFW IURP DXGLR UHFRUGLQJ RI 6WXGLR 6HVVLRQ , - |

7TKH FRPPHQW ZDV PDGH GXULQJ D 3K' VHPLQDU T3UDFWLF!
, SUHVHQW UDZ PDWHULDO IURP P\ UHVHDUFK LQFOXGLQJ D
VHVVLRQ DIWHU 2EVHUYDWLRQ , +HU FRPPHQW UHIHUV WR W
D JURXS RI FRQWHVWDQWY NQRZQ DV {KRXVH PDWHV- OLYH
LVRODWHG IURP WKH RXWVLGH ZRUOG DQG DUH FRQWLQXF
SHUVRQDO DXGLR PLFURSKRQHY 7KH WLWOH RI WKH VKRZ D
ILQHWHHQ LQIJXKKM\FXRX®WLI YURWKHU: LV UXOHU RI D WRWDOI

DQG LQGHSHQGHQW W KILANVOH H OH RRIKEREYRMION LQ 6 HFNH U
/WG

3DXOLRPWHERRNV 9RO /RRORALONQGJI+KMSKULHV s
,QJRIQGHV $ %ULRIQGRQWBRXWOHGJH S



7TKH PRYHPHQW PRYHV PH LQWR D OHVV YHUEDO IUDPI
VWULQJ GUDZQ DFURVVY DQG EHWZHHQ WKH QDLOV KDP
QHWZRUN RYHU WKH JUDSKLWH VFULEEOH EHQHDWK
VKDSHG PHVK RI ZLUH RQ D OHYHO ZLWK P\ JXW 3LHF
ZHE DQG WKUHDGYV DUH OHIW GDQJOLQJ WUDLOLQJ RI

1R VHQVH DW WKLV VWDJH RI DQ\ PHDQLQJ *+ YDJXH DV

'LWK WKRXJKWV Rl EUDLQ SDUWV QHWZRUNV RI FRQQ
OHIW KDQJLQJ LW LV WHPSWLQJ WR PDNH DQ LQWH
DVVRFLDWLRQV REVHUYLQJ LQ WKLV FRQWH[W LV PRU
2 DOORZLQJ LPSUHVVLRQV WR EH WHHF GNIKGVERIVEIRXE R @
WKHLU UHVRQDQFHV , FRQWHQW P\VHOI ZLWK PDNLQJ
ODWHU DV , VFDQ P\ KDQGZULWWHQ QRWHV WKH ZRU
WR GR ZLWK LWV SUHVHQFH RQ WKH SDJH ,W WDNHYV
SURJUBRPHYV 8QGHU WKH BRPPKOW RQ P\ VHQVHV WKD
KDPPHU LQ WKH VWXGLR 2 FRQIXVLRQ WKDW LV FDSW
OD\HULQJ RI GLIIHUHQW GRFXPHQWDU\ QDUUDWLYHV )
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JLIXUMRPHY 8QGHU WKH +DPPHU $Q $VVDXOW
/ID\HUHG LPDJH DQQRWDWLRQV DQG SURFHVV QRW

(( WUDFW IURP -RXUQDO 1RWHYV DIWHU 6WXGLR 6HVVLRQ ,



+RZ GLG WKH VWDII DQG SDWLHQWYV UHVSRQG

M:KDW DUH \RX GRLQJ"T WKH\ DOO DVN

0DQ\ RI WKH VWDII VHHP FRQIXVHG (DUO\ LQ WKH Il
DSRORJHWLFDOO\ UHIHUULQJ WR VRPHWKLQJ WKDW KI
GLGQ-W KHDU- VKH VD\V 1, ZDV WU\LQJ WR H[SODLQ
SDWLHQWV WKDW LV EXW , JRW EFXW RIl VR LW VRX
DQ\WKRQFRXUVH , DP QRW GRLQJ DQ\WKLQJ ZLWK SD\
FOLQLFDO UHVHDUFK 7KHLU FRQIXVLRQ LV SHUKDSV
UROH DV SDWLHQW UHODWLYH RU KHDOWK SURIHVVL
DQG H[SHFWDWLRQV RI WKH VHWWLQJ <HW DOWKRX.
XQVHWWOH OLNH WKH DUWLVWHS3TZOP\L GHHNHIIFN LQ\
UHKDELOLWDWLRQ FHQWUH LV QRQHWKHOHVV SURYR

From: X Hi

Sent: February 27 2008 00:16

To:Z, Y As | already mentioned to

Subject: marketing-trainee Z, there has been a person

Importance: High sitting in the Tax library
space and staring out of
the window with a glazed
look in her eyes...
Female, very short hair, she
said when asked that she’s
a trainee in Marketing.
She sat in front of an empty
desk from 10:30 on, went
for lunch...

J)LIXUH SLOKNH 70DNDO@HH
'REXPHQWDWLRQ RI SHUIRUPDQFH ZRUN &RS\ULJKW 31

'XULQJ WKH VFRSLQJ VHVVLRQ D VWDII PHPEHU H[WHC
E\ RWKHUV WKDW LQ DFFRUGDQFH ZLWK P\ RZQ SURWR
7KHQ FRQFHUQHG DERXW PH VLWWLQJ RQ P\ RZQ D S

([ WUDFW IURP -RXUQDO 1RWHV 2EVHUYDWLRQ , -DQXDU\

SLOYL7/KONDODLQMYHGHR ,QVWDOODWLRQ 3RZHUSRLQW SUHV

KWWSV SLOYLWDNDOD FRP WKH WUDLQHH! >DFFHVVHC
WKLV PRQWK ORQJ SHUIRUPDQFH 7DNDOD FKDOOHQJHV WKF
PRWLRQOHVY DW DQ HPSW\ GHVN &KULVW\ /DQJH ¢9f)RFXV
7UDQVJUHVVLYH 9L BUHRH BHH USRQMHPISHRW-DU\ $8W DQG &XO WXL

6KH KDG UHFRJQLVHG PH IURP P\ WLPH WKHUH DV DQ DUW



7HD /DG\ RIITHUV D GULQN GXULQJ 2EVHUYDWLRQ , ZKL
RI FRQYHUVDWLRQ RYHU WKH WZHOYH ZHHNV 2 VWXGH
WR H[SODLQ 1RWDEO\ LQ 2EVHUYDWLRQ 9,,, D PDQ

VHYHUDO RFFDVLRQV GHYLDWHV IURP KLV XVXDO SD!
WRZDUG PH ZLWK fWKHVDR GHRVRIX \GRILEN"- KH DVNV f<R>
DQG VLW QRW GRLQJ DQ\WKLQUILWEKRKSWVDZBDWHBUQY GVHKIH
DSSHDULQJ WR EH QRW fGRLQJ:- DQ\WKLQJ LW VHHPYV
WKH LQVWLWXWLRQ :KLOH 7DNDOD:V FRYHUW SURMHF
OHIW WR LPDJLQH ZKDW WKH ZKLVSHUV KROG 3HUKDS
ZH PDNH RXU ERGLHV LQFRQYHQLHQW ZH PDNH WKF
+RZHYHU RQH SDWLHQW XQGHUVWDQGYV H[DEFWO\ ZKD!
HORTXHQWO\ FRP SO HIWMHR JRAW MWE\N B3 RBY RIDAE H) B DB N
LW-V QRW fDUFDQH RU EOHDN >«@ EXW DERXW VHQVLC

<RX ZHUH EHLQJ REVHUYHG DV ZHOO 'LG WKLYV

6HQVLQJ WKH PDQYVY DSSURDFK , ZRQGHU LI P\ )LWELW ZLOO |
GLVFRPIRUW DQG LQFUHDVLQJ KHDUWUDWH ,W LV D KHDY\ UHVSR
UHDOLVDWLRQ WKDW WR VHH LV WR EH VHHQ , FDQ QHLWKHU HV
RlI ZKDW , DP GRLQJ QRU WKH ZRUGV RI WKH SKLORVRSKHU -H
INRWDUG pu<RX FDQQRW RSHQ XS D TXHVWLRQ ZLWKRXW OHDYLQJ\
LW <RX FDQQRW VFUXWLQLVH D 3VXEMHFW’™ >«@ ZLWKRXW EHLQJ
LW ¢

, UHVSRQG SROLWHO\ WR WKH PDQ RIIHU D EULHI H[SODC
LQIRUPDWLRQ RQ WKH QRWLFHERDUG /DWHU , QRWH WR P\
PDQ\ RI WKH SDWLHQWY 2 WKDW WKH\ FRPH DQG VLW GRLQJ

2LVLQ %\UQH f+DPQG&BREICAL\QIHEHFFD -DJRH DQG 6KDURQ .L
%LEOLRWKQTXH Ss 2

SHUVRQDO FRPPXQLFDWLRQ 2EVHUYDWLRQ ,,, 2 )HEUXDU\

SHUVRQDO FRPPXQLFDWLRQ 6KDURQ .LYODQG 6XSHUYLVLR
IRU FRQWH[W DQG IXOOHU GHVFULSWLRQ RI REVHUYDWLRQ I

-HDQ )UDQORLV /\ARWDUG 9f$GGUHVV RQ WK H 6 E3NRWRWP FRG HY
([SODLQHG &RUUHWSRQEBHXPHDQ 3HIDQLV DQG ORUJDQ 7KF
8QLYHUVLW\ RI OLQQHVRWD 3UHVV ss 2 FLWHG
.QRZLQJ :RQGHU %HJLQQLQJ 3Q DIFWD Q® Z HQI L+RI5 % BW LL\QN
(OL]JDEHWK )LVKHU DQG 5HEHFFD JRUWQXP /RQGRQ %ODFN



&HUWDLQO\ P\ SUHVHQFH KDV DWWUDFWHG WKH PDQ
FKDQJH KLV EHKDYLRXU 3HUKDSV WKLV LV MXVW D UH
WKH +DZWKRUQH H,|Q 6FHMH & XDYHSMAVLFLVW 'DYLG % RKP
REVHUYH WKH WKLQJ REBVIHIWKDS VYV FKIMMKIHHGSGKLORVRSH
DUJXHV WKURXJK KHU GLVFXVVLRQ RI +DQV WKH KRU\
VLWXDWLRQ LQ ZD\V WKDW DUH DJDLQVW P\ AQ®OHBQG
P\ DQ[LHW\ RQ WKH PDQ:-V DSSURDFK VXJJHVWV VRPHW
LQ WKH DSSDUHQWO\ RUGLQDU\

7KH DOWHUDWLRQ Rl EHKDYLRXU E\ WKH VXEMHFWYV RI D V

EHFDPH NQRZQ DV {+0OZWKR B GHR HQIHG W Q E\ +HQU\ /DQGYV

WKH f2EVHUYHU HIITHFW- 6HH )UDQN OH U UH3XWD WALHRIQBIG V8 \/RR
2

([ WUDFW IURP .(WIMK\QBIP% O WX <HDUV 1HZ <RUN 1< 6WH
VHH DOVR (YHO\QH %ODX {'DYLG %RKP .ULVKQDPXUWL
NIRXQGDWLRQ RUJ NULVKQDPX UWL DQG GDYLG ERKP \|

9LQFLDQH 'HVSUHW f7KH %RG\ :H &DUH )RARGLJIXERFL HRW$ Q

2 +DQV WKH KRUVH ZDV D ODWH QLQHWHHQWK HDUC
WR KDYH SHUIRUPHG DULWKPHWLF DQG RWKHU LQWHOOH
GHPRQVWUDWHG WKDW +DQV ZDV QRW SHUIRUPLQJ WKHVH }
fUHDGLQJ- WKH ERG\ ODQJXDJH Rl WKH H[SHULPHQWHU ZLW#
QRW DV D FDXWLRQDU\ WDOH DERXW WKH LPSRUWDQFH RI G
DV D WHVWDPHQW WR WKH SRZHU RI PXWXDO LQIOXHQFH (Y
FRPPRQ ODQJXDJH +DQV ZDV DEOH WR fWHDFK:- KLV H[DPLC
XVH WR JLYH KLP WKH FRUUHFW DQVZHU :KLOH WKH KXPDQ
RI PDWK SUREOHPV +DQV JDYH KLV fWHDFKHUV:- DQ HQWLU*
HYHQ EHLQJ DZDUH RI LW 'HVSUHW ZULWHV T:KR LQIOXHQ
TXHVWLRQV WKDW FDQ QR ORQJHU UHFHLYH D FOHDU DQVZF
HDFK RWKHU-V PRYHPHQWY %RWK LQGXFH DQG DUH LQGXFt
RWKHU:-V PLQG >«@ ,| ZH FDQ VHH >«@ KRZ KXPDQ ERGLHYV
SHFXOLDU VHQVLWLYLW\ DQG WDOHQW VKRXOGQ-W ZH DOVF
WKH KXPDQV ZLWKRXW WKHLU NQRZOHGJH WKH ULJKW JHVV
WR 'HVSUHW ZH DUH QRW WKHQ WKH VROH PDVWHUV RI R
VXEFRQVFLRXVO\ E\ WKH SHRSOH DQLPDOV DQG HQYLURQP!
WKHP

7KH WHUP TXQFDQQ\- ZDV ILUVW XVHG E\ *HUPD® VBKMFKLI
3V\FKRORJ\ Rl WK+HHQQRAFKQGHVFULEHY WKH XQFDQQ\ 2 LQ *H
2 DV VRPHWKLQJ QHZ DQG XQNQRZQ WKDW FDQ RIWHQ EH \
HVWHKH 8QFDQQHSRVLWLRQHG WKH LGHD DV WKH LQVWDQF
DQG \HW DOLHQ DW WKH VDPH WLPH +H VXJIJHVWHG WKDW
fKHLPOLFK- ZKLFK FDQ PHDQ KRPHO\ DQG IDPLOLDU EXW
T8QKHLPOLFK- WKHUHIRUH ZDV QRW MXVW XQNQRZQ EXW I
ZDV KLGGHQ RU UHSUHVVHG +H FDOOHG LW WKDW FODVV |
RI ROG DQG ORIQWWBRLOZDAUWDWH RUJ XN!DBMW PXQGWHHRG
17KH 8QFDQQVKH 6WRQGDUG (GLWLRQ RI WKH &RPSOHWH 3V\
'9,, $Q ,QIDQWLOH 1HMGR¥LWIIRHY BWHKIHDF KRUNWRQG
SsS




1:KDW-V WKH WKLQJ"- .LYODQG DVWMURBVE U DDMHHRW V(

6. 7KH XQFDQQ\ IHHOLQJ DULVHV DFFRUGLQJ WR JUHXG QRW
XQIDPLOLDU REMHFW EXW LW-V ZKHQ LW VWDUWV WR PRY}
DERXW WKH ERG\ $V ORQJ DV LW-V WKH WKLQJ \RX-YH PDG
QRWKLQJ 2 LVQ-W FKDOOHQJLQJ RU LVQ-W WKUHDWHQLQJ

'ULWLQJ LQWR WKH WUDQVFULSWLRQ VRPH PRQWKV OI

'0 $V , WUDQVFULEH \RXU ZRUGV , UHFDOO WKH SDWLHQWV D
ORQJ DV WKH\ DUH GRLQJ QRWKLQJ 2 QRW PRYLQJ 2 VWD\LQ
LI WKH\ DUHQ-W WKUHDWHQLQJ :KDW EHFRPHV WKUHDW
PRYHPHQW

6. 7TKHQ WKDW OHG PH WR WKLQNLQJ DERXW WKH VWURNH ¢
LPSOLFLW

+LQVKHOZRRG DQG 6NRJVWDG VXJJHVW WKDW WKH R
TXDOLW\ LV XVXDOO\ DQ DQ[LRXV RQH SDUWG@HRBHFD X
IDU IURP WKLV IHHOLQJ OLNH D SDVVLYH KDUPOHVV D
VWDQFH DV UHVHDUFKHU KROGY DOO WKH IRUFH GHYVI
WKH FRUUHVSRQGLQJ SRWHQWLDO DV WKH DUW KLV
LOQWHUIHUHQFKODNQGVKDXRVWLRQV WKH LGHD WKDW W
ORRNLQJ:- RU fDQ REMHFW WKDW LV VLPSO\ ORNHG L
KLP ORRNLQJ DQG EHLQJ ORRNHG DW LV FRPSOH[ HQ!
XS LQ WKH WKUHDGV RI WKH XQFRQVEKDR$VU HDRL® GHWRLC
HDV\ LW LV IRU WKH JJHQWOHVW OHDVW LQYDVLYH ZD
DJJUHVVLRQ WKDW fGLVWRUWY ZKDW LW ORRNV DW D
VWDUH DW LW ZLWKRKWH S MIRY) WK K DPBBOHY DUH W
VRPHWKLQJ , GR EXW VRPHWKLQJ WKDW KDSSHQV WR

,ELG

TI5SHVWUDLQW IURP DFFHSWLQJ LQYLWDWLRQV WR EHFRPH P
REVHUYHU D UHMHFWLQJ ILJXUH - +LQVKHOZRRG DQG 6NRJV!'

-DPHV (&KNLDBEMMHFW 6WDUHV %DIFHY 2RUWK I8 LIPIRQXIL @I GR 6 FBHDHNM
LELG S
LELG S
LELG S



KDW DERXW LQ WKH VWXGLR" 'LG \RX IHHO VI
FDPHUDV"™

2EVHUYHU REVHUYHG

7R ERUURZ IURP <XHQ )RQJ /LQJ DV ERGLHV RI VRUWYV
TfREVHUYH PH KDYLQJ REVHUKHIG FRRHWL K WHIQ WOR BV H
SUHVHQFH LV JHQHUDOO\ UHDVVXULQJ LQ WKDW WKH\
)LIXUH $W RWKHU WLPHVY QRWDEO\ LQ 6WXGLR 6t
SHUVHFXWRU\ DV WKH\ DVVXPH DQ LQVWLWXWLRQDO J

JLIXUH 6FUHHQVKRW IURP *R3UR YLGHR O6WXGL

7KH DXGLR UHFRUGHU LV WKH PRVW HPSDWKLF OLVWH
UHVHDUFK DQG DUWLVWLF PDWHULDOV DV ZHOO DV D
WKURKDKW WKH\ HYRNH DQG SURYRNH J/LNH -R 6SHQFH
DP ERWK LQ ITURQW RI DQG EHKLQG WKHLU OHQVHYV

3HUVRQDO FRPPXQLFDWLRQ <XHQ )RQJ /LQJ VXSHUYLVLRQ

, PDNH WKLV QRWH ZLWK UHIHUHQFH WR -R 6SHQFH ZKLOH
8QLYHUVLW\ RI /HHGV LQ $SULO 'UDZLQJ RQ D UDQJH RI
RXW WR LQYHVWLJDWH DUWZRUNV WKDW HPHUJHG FRLQFLG

V LQ RUGHU WR FRQVLGHU ZKDW WKH\ FDQ WHOO XV DEI
SROLWLFV *LOO 3DUN D@SHPWKHRG\ T 3QWU RAGKKHF VBIHRBQ-R G X F

BHSURGXFWERQRO RUIHLQH $UW +LVWRU\ RI $UW DQG &XOW)
$SULO






(QFRXQWHU 2EMHFWV %RGLHV D

DQ XQH[SHFWHG PHHWLQJ ZL
XQH[SHFWHGO\ EH IDFHG ZLWK RU

'R \RX IHHO OLNH D KXPDQ EHLQJ RU D WKLQJ"

'LWKRXW D FOHDU UROH , IHHO XQFRPIRUWDEOH , UHFDOO
SOHDVDQWQHVV RI VLWWLQJ TXLHWO\ + QRW UXVKLQJ * QRWLF
GHVLUH WR EH D SDWLHQW DJDLQ ORRNHG DIWHU D IDQWDV\ TXL
DV WKH UHDOLW\ Rl WUDXPD GHSHQGHQF\ DQG YXOQHUDELOLW!
RI LW

'0 , GRQ-W WKLQN , IHHO OLNH D WKLQJ , NQRZ , IHHO D ELW I
D PHPEHU RI VWDII QRW D SDWLHQW DQG VRPHWLPHYV , FDC
WR EH RQH RU WKH RWKHU

, DGG ODWHU

, DP WKHUH LQ WKH UROH RI fREVHUYHU:- DOWKRXJK P\ EDC
TWKLQJ- 2 D fTVWXGHQW:- $QG ERWK WR VRPH H[WHQW IHHO
PH KLGHVY EHKLQG WKHP ,Q D zD\ LW IHHOV D ELW GLVKRQ
WKDW PDNHV PH IHHO XQFRPIRUWDEOH :KHQ , WKLQN DERX\
, bDP WKHUH PRVW GHILQLWHO\ LQ P\ FDSDFLW\ DV D KXPDQ
2 EXW IRU VRPH UHDVRQ , IHHO WKDW , QHHG WR FRQFHDO
WKDW VXJIJHVWYV WR MXVW EH KXPDQ LV QRW HQRXJK

2Q VHYHUDO RFFDVLRQV , IHHO SXOOHG WRZDUGV K
VRPHWKLQJ UHPLQGLQJ PH RI P\ WUDLQLQJ SODFHPH
WUDQVIHU D ZRPDQ IURP D ZKHHOFKDLU LQWR WKH VD
WRXFK WKH JURXQG EXW KHUV DUH OHI&D G D\ IRX QIH#H
VKRXW VLOHQWO\ ZLOOLQJ WKH QXUVH WR QRWLFH D\

7KLY TXHVWLRQ DURVH GXULQJ P\ VXSHUYLVLRQ PHHWLQJ Z

([ WUDFW IURP VXSHUYLVLRQ PHHWLQJ )HEUXDU\ 6HH $
RI REVHUYDWLRQ DQG VHWWLQJ

, DGG WKHVH QRWHV ODWHU DV , ZRUN LQWR WKH WUDQVFI
RQ ODUFK

,Q WKH ILUVW WZR REVHUYDWLRQV , WDNH D FKDLU IURP R
RQH ZHHN , FKDQJH WR RQH RI WKH WZR VW\OHV RI DUPFKLEL
VOLIJKWO\ KLJKHU WKDQ WKH RWKHU



WKDW ZLOO UDLVH KHU XS HYHQ KLJKHU 7R P\ UHOL
DZNZDUG H[FKDQJH ZLWK WKH ILUVW WKH ZRPDQ LV KF
,W LV GLIILFXOW WR EH YSDWLHQW:- 2 WR ZDLW DQG 1
VSHDN RQ EHKDOI RI D ZRPDQ ZKR FRPSODLQV RI WKH
RQ WKLV RFFDVLRQ 7KHQ DV , DSSURDFK WKH QXUVLC
RI UROH DQG ZRUU\ DERXW EHLQJ SHUFHLYHG DV D FU
WKH ZRPDQ KHUVHOI VD\V D TQXLVDQFH:- RU TFDXVLQJ

. 'J

)LJXUHRPHWKLQJ %HLQJ SURFHVVHG 7KURX.
ID\HUHG LPDJH DQQRWDWLRQV DQG SURFHVV QRWH

,Q 6HVVLRQ ,9 WKH VXGGHQ UHDOLVDWLRQ WKDW P\ QI
SDWLHQW LQ IURQW RI PH SXQFKHV PH LQ WKH JXW 2 W
VSDFH EHWZHHQ XV 6LPXOWDQHRXVO\ WKH HPRWLR
H[SHULHQFH D SRZHUIXO XUJH WR OHDYH , UHVLVW \
ZLOO QRWLFH )EXXWH V8 URIWWXUE®DOO\ , XQGHUVWDQ
VRPHRQH:V GLVWUHVV ZLWK P\ RZQ 2 PDLQWDLQLQJ D
ODWHU GLVFXVV ZLWK WKH WHDP VHH &KDSWHU )RXU
LQVWLWXWLRQDO SUHVVXUHV WR TXHOO SRZHUIXO H



VRPHWKLQJ , UHFRJQLVH IURP P\ RZQ OLIH EXW LV D¢
ZKHUH DV -RDQ +HDOH\ QRWHV HPRWLRQV DUH RIWHC

(DUOLHU LQ WKH VDPH VHVVLRQ P\ DQ[LHW\ ULVHV DV
DQG XQDEOH WR SURGXFH ZRUGY EHFRPH GLVWUHVVH
KHU FRDW RQO\ WR EH KXVKHG E\ WKH PDQ DFFRPSDQ
, ZLVK WR EH VRPHZKHUH HOVH ZRQGHULQJ ODWHU LI
EH KLGGHQ ODNLQJ LQ WKH VWXGLR LPPHGLDWHO\ DIV
VRPHWKLQJ JHWWLQJ ORVW DQG WKDW

, GRQ-W ZDQW WR VLW ZLWK P\ EDBEN@RHODY IIHHO
,YH FXW RII TURP WKH LQWHQVLW\ RI WKLV PRUQLC
>«@YH JRW P\ EDFN WR WKH FDPHUDV EHFDXVH WR
EDFN WR-W&EH REMHFW

,W-V OLNH , IHHO SDURRVWH G HWHRS Q\RR DMWY KKLHQUIH >Z< L@

JLIXUHMXVW QHHG WR VLW KHUH ZLWK |
7LPH ODSVH VWLOO IURP 6WXGLR 6HVVLRQ ,9

-RDQ +HDOH\ f([SORULQJ WKH (PRWLRQDO /DQGVFDSHV RI :
(GXFDWLRQ: 3K ' 7KHVLV 6KHIILHOG +DOODP 8QLYHUVLW\

(( WUDFW IURP 7UDQVFULSW RI 6WXGLR 6HVVLRQ ,9 YJHE U X



7TKHQ DV , EHJLQ WR PRYH 2 WR YGR:- VRPHWKLQJ

, IHHO OLNH ,-P GRLQJ VRPHWKLQJ LQ IURQW RI WK

(YHU\WKLQJ IHHOW RXMHGZ DR/QUI ZDDP WKH SDWLHQW DQ
WKH DQDO\VW %XW WKH REMHFW ERG\ WKLQJ SLQQHG
DQDO\WW:V UROH LQ D OHVV GHWDFKHG PRUH HPSDW|
Ll , NHHS LW VWUXQJ XS DQG LPSULVRQHG ZLWK FUXH
SUHVHQFH 2 D FRQWDLQHU IRU ZKDW , VWUXJJOH WR F
SV\FKRDQDO\VW 'DQX]D ODFKDGR VXJJHVWV WKH ZRUN
DQG DJDLQ XQVHWWOH T,W-V QRW WKH DQ[LHW\ RI D
EHLQJ DOLYH WKDW WKLQJ WKDW PRYHV XV PDNHV XV

3HUKDSV , GLJUHVV 7R UHWXUQ WR ZKHWKHU , IHHO O
, ILQG P\VHOI ILIDWLQJ RQ WKH FKDLUV DQG WKH EORR
ZDLWLQJ WR EH XVHG

7KH VFUHHQV RQ WKH EORRG SUHVVXUH PDFKLQHYV WDNH
WKHUH LV VRPHWKLQJ DW WKH SRLQW DW ZKLFK WKH F
WKDW KDYH WKH DSSHDUDQFH RI UHIOHFWLRQV

'UDZQ WR WKH REMHFWV LWHPV IRU VDOH , LPDJLQH
GULIWLQJ RIl 7ZR ZHHNV ODWHU , IHHO GLVWDQFHG |

$V LOL@GEWKH RUIJDQLVDWLRQ , ZRQGHQUWRH RQ UMD |
, PDRMWVRGIHLQG VSDFH IRU LW KHUH VHHPV QRQVHQVI
RXWVLGH %\ WKH HQG RI WKH KRXU , ORQJ IRU VRPH k

ELG
$OH[ DQG 'DQX]D ODFKDGR 3RWWHKH B30 [ FAHGVFOEHD BE BIEINR MF WY@
DQG ODUF GX 5\ /RQGRQ $OGJDWH 3UHVYV Ss 2

(( WUDFW IURP -RXUQDO 1RWHV 2EVHUYDWLRQ 9,,, ODUFK
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JLIXUH)HHO /LNH $Q 2EMHFW 2 $Q ,WHP 21 6R
3HQFLO VNHWFK LQ MRXUQDO QRWHV 2EVHUYD

<RX VSHDN RI WKH PDWHULDO ZRUN DV DQ fR
H[SDQG RQ WKLV"

H$SUH \RX PDNLQJ D ERG\"Y )RQJ /LQJ DVNV WKH GD\ DIWHU 2E
BHVVLRQ ,, 3HUKDSV KH SXWV WKH VKDSH LQ P\ PLQG EXW LW L\
WKHUH LQ P\ DQQRWDWLRQV

H3DWLHQWY 7KLV ERG\ LV USLQQHGYT WR WKH ZDOO
LQWHUYHQWLRQV = XQDEOH WR PRYH LQGHSHQGHQWO\

, GR QRW FRQVFLRXVO\ PDNH D YERG\- DQG \HW WKI
DVVRFLDWLRQV WR YEUDLQ- TJXW- DQG YZRPE:- ,Q W
WKHUH LV VRPHWKLQJ GLIILFXOW WR GLIJHVW DQG DV
WKLQJ EHKLQG WKH VKHHW , KDYH FRYHUHG LW ZLWK

P\ JURLQ DV D XULQDO )LJXUH

3HUVRQDO FRPPXQLFDWLRQ <XHQ)HEWXOAWI VXSHUYLVLRQ
6HH DQQRWDWLRQV WR SKRWRJUDSK 6WXGLR 6HVVLRQ ,,



JLIXUHKRVH ERG\ LV WKLV"
7LPHODSVH VWLOOV IURP 6WXGLR 6HVVLRQ ,,,

/IDWHU DIWHU XQFRYHULQJ LW DJDLQ , LPDJLQH EORR:
WKURXJK ZKLFK D SRRO RI ZKLWH VWLFNLQHVYV IRUPV

, IHHO OLNH ,-P PDNLQJ LW JR WR WKH WRLOHW $V

>« @
, W PDNHV PH IHHO TXLWH VDG ,-P QRW VXUH LI WK
PDUNV DQG ZLUH 2 DQG WKH LQVLGH RI D SLOORZ I

6SHDNLQJ LOQWR WKH YRLFH UHFRUGHU EHIRUH 2EVHU)

>«@LW EHIJDQ WR IHHO OLNH + VRPHERG\ VRPH pERG\I
ORFNHG EXLOGLQJ >«@ WKH pERG\Y WKH REMHFW >«@
ZDV OLNH WKH REMHFW ZDV VFUHDPLQJ DW PH WR WDN
LWV FRQVWUDLQWYV RII

, LPDJLQH PDNLQJ D VWUXFWXUH WR VXSSRUW LW 2 D E
VR LW FDQ DFW ZRBESHEARGWQWORLIJKW PHDQ WR EH LPS
ERG\ DV LW PLJKW IHHO IRU VRPH LQ WKH UHKDELOI

(( WUDFW IURP WUDQVFULSW RI DXGLR IURP 6WXGLR 6HVVLR
TKRXJKW FDSWXUHG RQ YRLFH UHFRUGLQJ 3UH 2EVHUYDWL
,ELG



IXQFWIEHRQ@ GLIILFXOW WR MXGJH WKH OHYHO RI VXSSRLU
H[SODLQV WR D SDWLHQW LI WKHUH LV WRR PXFK VXS

JLIXUHKDW DP , FRQVWUXFWLQJ"
/7LPHODSVH VWLOOV IURP 6WXGLR 6HVVLRQV ,9 DC

,Q WKH VWXGLR , FRQVWUXFW VRPHWKLQJ IURP FDUGH
UDWKHU XQVWDEOH VWUXFWXUH WKDW EULQJV DVVRFL
UDWKHU WKDQ D VSLQH RU VXSSRUW )LJXUH OH
WHUUDFRWWD FOD\ WKH EXON RI ZKLFK LV LQVHUWHG
RI \HOORZLQJ JOXH DQG JLQJHU FRLU UHPLQLVFHQW
SUHVHQFH IHOW DORQJVLGH WKH TXHVWLRQ RI ZKHWK
ERG\ DQG WKH PDWHULDO REMHFW ERG\ WKLQJ LQ WKH
MRLQWYV RI WKLQJV FXW RIl RI VRIWQHVYV DQG ZDUPYV
WKH IROORZLQJ VWXGLR VHVVLRQV ,Q VWXGLR VHVVI
FRYHULQJ DV LI JLYLQJ WKH ERG\ D VNLQ )LJXUH
KHVVLDQ VFULP DV LI WR FORWKH LW DQG FRQQHFWHG
KDLU DW LWV WRS DQG ZLUHV ZKLFK SURWUXGLQJ R
3HUKDSV DV D IHOORZ UHVHDUFKHU FRPPHQWYV RQ VH
VSLGHU:-V ERG\ ZHDYHV D ZHE ZKLOH FDUU\LQJ D VDEN
JLIXUH

,ELG
7TKHVH FRPPHQWY ZHUH PDGH E\ D IHOORZ 3K ' UHVHDUFKH!
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J)LIXUH %RG\ RI 6RPHWKLQJ
6WLOO IURP 6WXGLR 6HVVLRQ ,,, RYHUODLG ZLWK



6XUHO\ WKLV LV DOO MXVW D SURMHFWLRQ"

JLIXUKHV 7KLV -XVW 0\ 3URMHFWLRQ"
/ID\HUHG LPDJH DQG DQQRWDWLRQ B6WXGLR 6HV

7TKH TXHVWLRQ VHH DOVR )LJXUH LV TXLFENO\ IROORZHG E\ D FF
, PLIKW XQZLWWLQJO\ H[SORLW WKRVH ZKRVH FR RSHUDWLRQ |,
QHHG *+ LQ RUGHU WR IXOILO WKH WDVN , $8DM @\VHCHILVWHU D

FRQFHUQ WKDW P\ PRWLYDWLRQ LV GULYHQ E\ QDUFLVVLVP UDWKH
RI FRQVFLRXVQHVYVY DQG FRQVFLHQFH + DQ HWKLFDO LPSHUDWLYF
:LOVRQYVY ZRUGYV pWKH VHOI DV ZHOO DV WKH RWKHU :RKDWEH H[S
PLIKW LW PHDQ WR FUHDWH pLQ WKH QDPH RIT RU plIRU WKH VDNH
RWKHU WKDW LV SODFHG pRXWVLGHY ZKHQ WKHUH LV DQ LQHYLWI

'LVFXVVLQJ $JQqV 9DUGD -V SURMHFW f/HV *ODQHXUV (W /D
GUDZV RQ +DO )RVWHUV HVVD\ 17KH $UWLVW DV (WKQRJUDS!
WUDGLWLRQ LQ ZKL¥HKOKHRTXWYWMBRRYRWRB\ - $SSO\LQJ )RVV
HWKQRJUDSKLF WXUQ LQ DUW ZKLFK fSURPLVHV D UHIOH[LY
SUHVHUYHV D URPDQWLFLVP RI WKH RWKHU DW WKH PDUJL
PHUHO\ DQ TXQZLWWLQJ SURMHFWLRQ RI WKH VHOI- ZKHUH
H[KLELWY DQG H[SORLWHG:- )RVWHU §f7KH $UWLVW DV (WKC
*ODQHXUV (W /D *ODQHXVH 6DOYDJIJHH @GWVRH VBKMW FIRNRKE
([SHULPHQWYV LQ ORBEUGEG\)URIQFELEXAMYWIWHRQ DQG OLFKDHC
%HUJKDKQ %RRNV Ss 2 2 6HH DOVR $JQqV 9D U«
9LGHR )UHQFK ZLWK (QJOLMK B XRWNW OH V=H L WILHIMWH YL G H R
ILOP 9DUGD WUDYHOOHG WKURXJKRXW UXUDO DQG XUEDQ )
ZKHWKHU GXH WR QHFHVVLW\ RU IRU DUWLVWLF RU HWKLFDC
RU IRRG DQG REMHFWYV WKDW KDYH EHHQ WKURZQ RXW

:LOVRQ ¢9f/HV *ODQHXUV (W /D *ODQHXVH:- S



P\ RZQ XQFRQVFLRXV DQG WKH FRUUHVSRQGLQJ ULVN WKDW EUL
LQWR WKH VHOI PD\ UHVXOW LQ QDUFLVVLVWLF VHOI DEVRUSWLR

W LV WUXH WKDW , HQGRZ WKH JERG\- ZLWK IHHOLQ.
KXPDQ DQG QRQ KXPDQ IRUPV 1RQHWKHOHVV IROORZ
EXQGOH RI SURMHFWLRQV:- QHLWKHU LQQHU QRU RX
H[SHULHQWLKDV D SK\VLFDO VWUXFWXUH PDVV DQG D
VHSDUDWH IURP PLQH HYHQ WKRXWK H W WKDRUDRIR W K
DQG VWDWLF LW PLJKW EH GHVFULWKIBQ MR HE RZUWKZJIH
DQG DQVZHULQJ IRUPV:- LQ WKH PDNLQJ WKDW EHDU W
DUWLQWQJROG:-V ZRUGV D fJRLQJ RQ RU EHWWHU D
HQWZLQHG-

ULV 5XWWHQ $Q YDQ 'LHQGHUHQ DQG 5RQDOG 6RHWDH
&RQWHPSREDUWEBIWG $UWV

‘'LQQLFRWW SRVWXODWHYV DQ LQWHUPHGLDWH DUHD RI H[S
VKDUHG H[WHUQDO UHDOLW\ DQG WKH SHUVRQDO LQQHU ZR
DQG 5HODWLQJ WKUR 30K \ IGHIQ IVQREQEEERID BRK-W O® G J H S¢
6HH DOVR 'RQDOG : :LQQLFRWWWWHUKB V8VRQMIODR 2E QB 6 W

2

-R\ 6FKDMKHHUEH®QHDOLQJ ,PDJH $QDO\WLFDO /RO RBY\FKR WIKR
.LQJVOH\

"ULJKMW URULQJ DQGUSWRWIXQHPEBEEWWWXQHPHQW

7LP ,QJROG T%ULQJLQJ 7KLQJV %DFN WR /LIH &U&EDWLYH (C
‘RUNLQJ 3IDSHU S5HDOLWLHY ORUJDQ &HQWUH






SHSHDW

VRPHWKLQJ WKDW RFFX

VD\ DJDLQ VRPHWKLQJ VRPI

GR VRPHWKLQJ DJDLQ F

EH WDVWHG LQWHUPLWWHQWO\ |

&DQ \RX VD\ VRPHWKLQJ DERXW WKH UHSHW
UHSHDWLQJ WKH VDPH URXWLQH"

+LQVKHOZRRG UHPLQGYV PH WKDW SDUW RI WKH UROH RI WKH F
UHGLVFRYHU WKH QHZQHVYVY RI WKH VLWXDWLRQ DQG VHW DVLGH |
LW QXPE H[SHULHO®PHN DIWHU 6HVVLRQ 9 , ZRQGHU LI IDPLOLDUL
VHWWLQJ LQ %HIRUH WKH REVHUYDWLRQ DQ ROG IDPLOLDU KHDC
OHIW WHPSOH DFFRPSDQLHG E\ PLOG QDXVHD

M7KHUH LV VRPHWKLQJ DERXW WKH UHSHWLWLRQ 5HSI
EXW QRW WKH VDPHT

"KLOH LQ PDQ\ ZD\V WKLV ZKROH SURMHFW LV D UHWXUQ WR IDP
, KDYH QRW EKHHWQEHIRUH + MKLVLWXDWLRQ 6WLOO DV SUREOHPI
DVSHFWV RI P\ HDUOLHU OLIH UHSHDW RQ PH , ZRQGHU ZKDW , |
LQ D KDELWXDO PHFKDQLFDO OLIHOHVV ZD\ WR DYRLG IHHOLQJ
DQG WKH H[SHULHQFH RI pQRW NQRZLQJY RU LV LW uUNQRZLQJY" 2
ZULWHU *HUWUXGH 6WHLQ VXJJHVWVY DV ORQJ DV WKH HPSKDVL)
DQG LVQVLVWHQWWY GLIITHUHQFH *+ WKHUH LV QR UMRSHWHWLRQ

UHPHPEHULQJ LV WKH RQO\ UHSHWLWLRQ DQG \HW )UHXG ZRXOG \
UHPHPEHU LQ RARGMWRE UHSHDWHDULQJ WKDW , WLH P\VHOI LQ NQR\

+LQVKHOZRRG 9f2EVHUYLQJ $Q[LHW\- S
(IWUDFW IURP WUDQVFULSWLRQ RI YRLFH UHFRUGLQJ 3UH |

*HUWUXGH 6WHLQ T3RUWUDNAMMWD QO WHRHBW IK\WURIQ < /IGEUL
RI $PHULFD SS 2

f:H KDYH OHDUQW WKDW WKH SDWLHQW UHSHDWYVY LQVWHD
UHVLVWDQFH - 6LJPXQG )UHXG T1SHPHPEHULQJ SHSHDWL
5HFRPPHQGDWLRQV RQ WKH 7HFKQLTXH R I63WDRIGGRDMGD OG Y W\
&RPSOHWH 3V\FKRORJLFDO :RUNV RI 6LJPXQG )UHXG &DVH +
9ROXPH ;,, HG E\ -DPHV 6WUDFKH\ /RQGRQ 9LQWDJH



, KROG RQWR )UHXGYVY DVVHUWLRQ WKDW ZH UHQGHU WKH UHSHW
MKDUPOHVYVY LQGHHG XVHIXO E\ JLYLQJ LW WKH ULJKW WR DVVHU
GHILQLWH ILHOG *H DGPLW LwW LQWR WKH WUDQVIHUHGQ
SOD\VJURXQG T )LIXUH

6. 6R UHSHDWLQJ WKH KRXU <RX KDYH RQH KRXU SOXV RQH
LQWR WKH FHQWUH \RX DUH WDSLQJ \RXUVHOI LQ WKH FDU
ZKLFK IROORZV WKH KRXU"

'0 1R

6. 6R LW VHIXHVY DOPRVW LPPHGLDWHO\ LOQWR WKH VWXGLR 2

'0 <HV , JR VWUDLJKW WKHUH , GRQ-W KDYH DQ\ FRPPXQLF
EHWZHHQ

6. 6R QRWKLQJ RI WKDW LQWHQVLW\ LV EURNHQ" ,W-V FDUUL
$Q LPPHGLDWH WUDQVIHU RI RQH H[SHULHQFH WR DQRWKI
PHGLDWLRQ H[FHSW FRIIHH

'0 DQG VHWWLQJ XS WKH FDPHUDYV
6. /LNH VSHDNLQJ LQ WKH FDU EXW WKH SUHSDUDWLRQ WDNF

| leave the observation at 10.30 and drive straight to my studio which takes about 15 mins. | don’t speak to anyone in that
time. | usually make a coffee and then set up the camera equipment. The art-making session is between 11.15 and 12.15,
for one hour.

segues
SK: S0, repeating the hour...It's one hour observation, plus one hour making...So it sesways - to make a transition from one

thing to another smoothly and without interruption- almost immediately into the studio. So nothing of that intensity is
broken...it is carried from one place to another, an immediate transfer of one experience to another without any break or
mediation, except coffee...and setting up the cameras. Like speaking in the car, but the preparation takes on a different
form.

Yes

J)LIXUH $QQRWDWHG VXSHUYLVLRQ UHSES
'"HWDLO JHEUXDU\

%\ 2EVHUYDWLRQ 9 , KDYH EHHQ IROORZLQJ WKH VDPH
ZHHN LV GLITHUHQW

6RPHWLPHV DV ,fYH VDLG , UHDOO\ GRQfW ZDQW WR
LPSXOVH WR JHW XS DQG OHDYH SDUW ZD\ WKURXJK W]

>S«@

LELG S

([ WUDFW IURP WUDQVFULSW RI VXSHUYLVLRQ PHHWLQJ ZLW|
IRU FRQWH[W DQG IXOOHU GHVFULSWLRQ RI REVHUYDWLRQ



WR VD\ LW ILOOV PH ZLWK GUHDG LV QRW TXLWH ULJKW
UHDOO\ YHU\ GLIILFXOW >«@ ,TfP RQ WKH RXWVLGH JR
FROQQHFWLRQ VRPHZKHUH ZLWK WKLV EHLQJ DOPRVW C
DSDUW >«@ KDV D VWDUW DQG D ILQLVK D ELW OLNH I
DOO GD\ , FRXOGQYW EH KHUH DOO GD\ DQG PDLQWDLC
DQG RI FRXUVH LI, ZDV ZRUNLQJ KHUH ,1G EH JHWWLQ
D GLITHUHQW WDVN >«@

7KH VHVVLRQ SUHVHQWY QRWKLQJ QRWDEOH H[FHSW
UDLVHU 2 D FRQWUDSWLRQ RI IRXU VTXDUH SODVWLF
WRJHWKHU E\ D FURVV EUDFH RI ZRRG

, LPDJLQH WKH OHJV RI WKH FKDLU EHLQJ FRQVWUDLQF
EUHDN IUHH DQ\ PLQXWH ,W VHHPV VLOO\ DQG , WU\ W

IDWHU LQ WKH VWXGLR , VLOHQWO\ FRYHU WKH PDWH
D ZKLWH VKHHW ,Q DQ DWWHPSW WR VWUHQJWKHQ W}
LW LQ FOLQJILOP WKHQ OD\HUV RI ORGURF SODVWHU |
FRPIRUWLQJ 2 QRQ WKLQNLQJ 2 D UHOLHI 6WLOO IOHI
SDUWV:- VHHP VWUDQJHO\ DW RGGV DV WKH PDWHULDO
LQ LWV WUDQVIRUPDWLRQ IURP VRIUWWW Q JKOS GV KEIX R/E W
VHVVLRQ , QRWH

, GRQIW ZDQW WR UHWXUQ P\ PLQG WR HDUOLHU WKLYV
WKDW DQ\WKLQJ SDUWLFXODUO\ SRZHUIXO KDSSHQHG

KDYH VHW P\VHOI DQG ZRXOG SUHIHU WR EH UHOHDVH(
ZKDW , KDYH VHW RXW WR GR

7KLQNLQJ RI WKH fSDWLHQW:- REMHFW ERG\ WKLQJ SLC
ZKHWKHU , KDYH LPSULVRQHG P\VHOI TSLQQHG P\VHC

(( WUDFW IURP WUDQVFULSW RI YRLFH UHFRUGLQJ 3UH 2EVH
([ WUDFW IURP -RXUQDO 1RWHV 2EVHUYDWLRQ 9 JHEUXDL
$VVRFLDWLRQV YRLFHG GXULQJ 6WXGLR 6HVVLRQ 9 JHEU
(( WUDFW IURP WUDQVFULSW RI -RXUQDO 1RWHV 2EVHUYDW



VRPHWKLQJ WKDW D SDUW RI P H IZRXO @ FOW N@ JWARK EHHRIQ.
RI PDNHRYHUV 9YEHIRUH DQG DIWHU:- DQG ZKDW FDQ R
LV VHWWLQJ LQ )LIXUH

i } - 5 s < "
V)
J)LIXUHV )DPLOLDULW\ 6HWWLQJ ,Q
-RXUQDO 1RWH 2EVHUYDWLRQ 9 JHEUXD |

7KH IROORZLQJ GD\ HPRWLRQ KDV OHIW WKH HQFRXQ
DSSHDULQJ WR FRPH IURP QRZKHUH DQG , VWUXJJOH
WR XQGHUVWDQG 2 ZRQGHULQJ LI WHKURKWKVW R H WHKLIH\

, WV SUHGLFWDEOH DQG WKDWYV PRUH FRPIRUWDEOH
KXPDQ HPRWLRQV = MXVW EHFRPHV PHFKDQLFDO" >«(@
FRYHULQJ + D OD\HU RI SURWHFWLRQ OD\HUV RI SURW
VWURQJHU £+ PRUH ULJLG DQG VWDEOH + EXW , FDQYW .
SDUWV DUH KLGGHQ FRYHUHG RYHU 7KH RYHUDOO SI
OLIHOHVVY MXVW DV WKH UHVLGXH YLVLEOH RQ WKH IO

SHUKDSV WKH UHSHWLWLRQ DQG URXWLQH VHUYH WR (
FRQIURQWHG ZLWK HDFK ZHHN RIIHULQJ VRPH SURWEF
EHFDXVH WKH LGHD LV IDPLOLDU WR PH WKURXJK SV
SV\FKRWKHUDS\ DQDO\VLV DQG P\ DUW SV\FKR WKHUL
LQWKDW , UH SD\ LW DWOWERGWWVRRQ WRNHFXDGEHOHIQQH % X
WR WKH VWXG\ RI D QXUVLQJ VHUYLFHVRALOO\MEKRDP
UHIHUHQFH IRU SV\FKRDQDO\WLFDOO\ RULHQWHG ZRUD

,ELG
(IWUDFW IURP UHIOHFWLRQV DIWHU 2EVHUYDWLRQ 9 JHEU

,VDEHO (OL]DEHWK OHQJLHV $ &DVH 6WXG\ LQ WKH )XQFW]
$Q[LHW\ $ 5HSRUW RQ D 6WXG\ RI WKH 1XXPDQJ 56HLDMW E R QR
2 &LWHG LUQBRXUWLBIJ/RIYHHH DOVR +LQVKHOZRRG DQ
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JLIXUHOHHWLQJ :DUPWK 7XUQV *ROG DQG +
/I D\HUHG LPDJH DQQRWDWLRQV DQG SURFHVV QRWH

OHQJLHV HPSKDVLVHV WKH VWUHVVIXO QDWXUH RI ZR
VXIIHULQJ RU KDYH H[SHULHQFHG FDWDVWURSKLF OF
FDSDFLW\ WR GDPDJH DQG GR XEKWVLBEHRIW. RGN D B EVX
WDVN SHUIRUPDQFH:- DV ZHOO DV SURFHVVHV RI GHSF
DFFRPSDQLHG E\ D GHQLDO RI IHHOLQJV LQ ERWK QXU
XQFRQVFLRXVO\ E\ WKH LQVWLWXWLRQ DQG LWV PHPE
LQGLYLGXDOV DYRLG WKH FRQVFLRXV H[SHULHQFH RI \
DQG UHODWLRQVKLSY WKDW SURYRNH WKHP

, Q WKH DIWHUPDWK RI ERWK REVHUYDWLRQ DQG VWXG
WR KHOS PH WKLQN WKURXJK ZKDW LV KDSSHQLQJ

D SODFH ZKHUH IHHOLQJV * ZDUP IHHOLQJV * DUH FXW
VHOI DQG RWKHUV JR GHDG + FROG DQG KDUG

7KH GHDGHQHG QXPE IHHOLQJ LV QRW DOWRJHWKHU
WUDXPDV DQG ORVVHV 3HUKDSV WKH LQWHQVLW\ RI Il
DQ LGHQWLILFDWLRQ ERWK ZLWK WKH XQGHUO\LQJ W

(( WUDFW IURP UHIOHFWLRQV ZHHN 9 JHEUXDU\



UHKDELOLWDWLRQ FHQWUH DQG ZLWK VWDII ZKR DUH
ZKDW WKH\ FDQ RIIHU $V %XQWLQJ QRWHV GUDZLQJ |
IDFH Rl SURIRXQG QHHG WKH XUJH WR WXUQ DzZD\ DC
RYHUZKHOPLQJ EHFDXVH LW FRQIURQWYV XV ZLWK WKH
6RPH QHZ QHXUDO SDWKzD\V PD\ EH IRUPHG DIWHU D
EXW IRU PDQ\ WKHUH LV D OLPLW WR WKH UHVWRUDW.L
EUDLQ GLHV :LWK WKH IOHHWLQJ PRYH WRZDUGV QH’
GLVWDQFHG SRVLWLRQ ZKHUH , ULVN EHFRPLQJ D FRO
WKDQ D ZzbUPHU PRUH HPSDWKLF ZLWQHVV WR VRPHW
Lv DV DUWLVW 'DYLG &OHJJ UHPDUNV WR UHVLVW D
EDUULHUV WR OLVWHQLQJ VDIHIXDUGDZILOMUOQEDI MK PR W
P\ UHVSRQVH LQ WKH VWXGLR DIWHU WKH ILUVW REVH
RQ P\ FKHVW )LJXUH

J)LIXUH&DQ-W 5SHSHDW |, W
6WLOO IURP 7LPHODSVH 6HTXHQFH 2EVHUYDWL

<HW DV +LQVKHOZRRG DQG 6NRIJVWDG VXJIJHVW WKHU
KDYLQJ D VHW RI IHHOLQJYV , PXVW EH DEOH WR UHIO}

% X QWLEDRIX YV RI /RYH- S

6XVDQ 6FKXOW] 0 9Y,QWHUYLHZ ZLWK 'DYLG &OHJJ RI WKH
WHQ \HDUV 7KH 7TUHEXV 3URMHFW DLPV WR FDSWXUH WKH I
EHIRUH WKHLU ZRUGMUBBXRVORNJD VR IMH/WROHJJ FORVHG GR
WR UXQ DQG EHJDQ ZRUNLQJ RQ DUW SURMHFWY ZLWK FDUH



WKHPIITHFWLYH HPSDWK\ PD\ EH WKH ZD\ LQ ZKLFK ZH
WKH HPRWLRQV RI DOQRWKHU VWLOO DV -XQJLDQ DQL
FRIQLWLYH HPSDWK\ 2 WKH DELOLW\ WR WKLQN FDUHI>

, KRSH WKH FDPHUD DQG WKH HTXLSPHQW LV VHW .
FDQ-W UHSHDW LW

,VQ-W WKHUH D GDQJHU RI MXVW UHSHDWLQJ Z

+DUDZD\fV YRLFH ULQJV ORXGO\ DV VKH H[SUHVVHV KHU pVXV
UHIOH[LYLW\ OLNH UHIOHFWLRQ RQO\ GLVSODFHV WKH1IRDPH HO'
GRXEW P\ UHDGLQJ RI WKH VLWXDWLRQ VWLUV ZHOO WURGGHI
UHSHWLWLRQ DV $KPHG zZzDUQV PLJKW HDVLO\ EHFRPH GLUHFWL]I
PXVW EH FDUHIXO OHVW , PHUHO\ PLUURU IL[HG SRVLWLRQV E\
VWUXFWXUHYV RU ZD\V RI WKLQNLQJ WKDW KDYH EHFRPH LQVWLWX
RZQ PLQG 7KH SRVVLELOLW\ RI EHLQJ FR RSWHG LQWR WKH V
FULWLTXH LV DOZD\V ORRPLQJ

$FFHSWLQJ WKH LGLRV\QFUDWLF zZD\V LQ ZKLFK , PD
XQZLWWLQJ HQDFWPHQWY OLYLQJ RXW ROG UHSHWLW
LQ ERWK TXDQWLWDWLYH DQG TXDOLWDWLYH UHVHDU
WKURXJK WROHWMXIHHYQFLHQW FUDIW RI ZHDYLQJ IRU HJ[L
EDFN DQG RYHU WKDW EXLOGV WKH ERG\ DQG VWUXFW
WKH ORRP :KLOH WKH ZDUS DQG ZHIW HQDEOHV DQG L
DUJXHG WKDW WKH fWHQVLRQV:- DQG TDPELYDOHQFHV.

+LQVKHOZRRG DQG 6NRJVWDG 2EVHUYLQJ 2UJDQLVDWLRQ\

ODUJDUHW :LONLQVRQ f0LQG %UDLQ DQG-RRGQDHBOLQDQC
3V\FKRORJ\ 2 S

(( WUDFW IURP WUDQVFULSW RI 6WXGLR 6HVVLRQ , -DQXD

+DUDZMGHYWB:LWQHVV# 6HFRQGBOLOOHQQLXP )HPDOHPDQE
S FLWHG LQ %R]DOHN DQG =HPE\ODV {'LIITUDFWLRQ RU 5|

$KPHG T,QVWLWXWLRQDO +DELWYV-
%\UQH f+DQG +ROGLQJ- S
&ODUNH +DKQ2PNMEFWRIHODWLRQV DQG 6RFLDO 5HODWLRQ\



IORZ DQG UHVLVWDQFH DUH LQW UL7GWLB UMR KALD/N\LRU LE
ORUUD UHPLQGV PH RI WKH UHSHWLWLYH ULWXDOL
SV\FKRDQDO\VLY DQG SV\FKRWKHUDS\ WKDW DUH HV
VXSSRUWLQJ DQG IDFLOLWDWLQJ fWKH ZRUN RI DQDO
DQG ZRUNLQJ3AMKHURBIYKWKHQ DV 5DFKHO +ROPHV VXJJ
JD]JH 2 WR OLQJHU 9YSLFN XS GLIIHUHQW VFHQWV DQ
WULJJHUHG E\ fFKLOGKRRG H[SHY IORIFHVORY \B RNV I
WLPH DV ZHOO DV SK\VLFDO DQG HPRWLRQDO ODERXU
ZRBN DUW DQG UHVHDUFK 6WLOO , ZRQGHU LI WKHUF
WKHVH VLWHV RI SULRU SHUIRUP DRYFIRNA\RW WD QMH RO
WUDQVIRUPDWLRQDO, ZRHWXIDY WRURXHKQ: -V LGHD RI f
UHSHWLWLRQ DQG D OHFWXUH E\ 7LP (WFKHOOV ZKHU
LQ ZKLFK RYHU WKH FRXUVH RI WHQ PLQXWHV KH UHS

. NQRZ ZH DUH WDONLQJ QRZ EXW ,

'DYLG %DWFKHORU 72Q WKH 5HODW L REIQWKLL $ GEEHHNAM Bl Q G7 MK\
7H[W8QHYHUVLW\ &ROOHJH /RQGRQ -DQXDU\

-RDQQH ORUUD ¢97KH :RUN RI 5SHVHDUFK 5HPHPEKDMW JV 5HS
5HVHDUFK LQ WKH 9LVXDO $H®VEREVHIVWDHE @G QFRUFROON D(@GE R
:LOOLDPVWRZQ 0$ <DOH 8QLYHUVLW\ 3UHVV DQG 6WHUOLQ

2

5DFKHO +ROPHV 9(3DUR[\VP &KIOW XURBOGV? XFSI LW W K &)U MWL F D O
2 S
*DEULHOHHORKAGIE 'HOHX]HH3WKRHURDDD BRROXPELD 8QLYHUVL

2

7LP (WFKHOOV *UDYLW\ OHFWXUH VHULHV JODWHULDO- 6K
DUWLFOH IRU WKH 6W H GHNOAKVHD 6W XZGLLIWWH R QDEELRQSIV - R KU (B
%URDGFDVW ZRKRSKQEHILMAHYZLWK WKH VDPH PRQRORJXH
KDQGZULWWHQ DQG ODWHU FRPSXWHU EDVHG QRWHERRN
LQWHUHVWHG PH IRU RQH XQGHILQHG UHDVRQ RU DQRWKHU .
BWHGHOLMN OXVHXP :HURQLND 7URMDQVND GHVFULEHV K
XQH[SHFWHGO\ MX[WDSRVHG DQG FXW SODFHG LQ IUHVK FI
JLYHQ QHZ OLIH (WFKHOOV SURSRVHV WKDW WKLV JDWKHUI
SHUIRUPDQFH RI WKHP 2 FDQ VXPPRQ LGHDV DQZH LPDUGY 2
VRPHWKLQJ LQWR WKH URRP IRU FRQVLGHUDWLRQ :HU
%URDGFDVW /RRSLQOHWHRISROENYALHZDDJID]LQH- DRIX BRQWHP ¢
7LP (WFKBQU®RDGFDVW 3MHRRKIUPD QEMHFHEPVWHUGDP 6WHGHOLI
KWWS HSULQWY ODQFV DF XN LG HSULQW | SDFFH\



)LIXUH 7L (WEFERBGPVVW /RRSLQJ 3LHFHV
SHUIRUPDQFH 6WHGHOLMN OXVHXP $PVWHU
7KLV LPDJH KDV EHHQ UHPRYHG IRU FRS\ULJK
KWWSV WLPHWFKHOOV FRP SURMHFWY D EUREL

$V ZLWK ,QJROG-V GHVFULSWLRQ Rl WKH PDNHU DV ZF
VDPH JHVWXUH LQ D PHFKD @DFB CL\WHAKD\R QR QLUX UAS RN |
LQWRQDWLRQ HPRWLRQ UK\WHKRU IXEK® W SKHH G R HY KOO
DWWHQWLRQ WR WKH VWXIl ZLWK ZKLFK KH LV GHDO
UHWH[WXULQJ KLV PDWHULDO ZLWK HDFK LWHUDWLRQ
DERXW UHFXUUHQFH RU UHSURGXFWLRQ Rl WKH VDPH
TXHVWLRQV Rl UHVSRQVLELOLW\ DQG KRVSLWDOLW\ LC
, UHDFK IRU 7 -7KRHPUNWDRERBDWRPFRXQW RI WKH DX
UHWXUQLQJ GD\ DIWHU GD\ WR VWBQG VORZRQWKH VT

JXUWKHU LQIRUPDWLRQ DERXW WKHWSHU | RAULPPDIQVFHK F D Q VE AR
EURDGFDVW ORRSLQJ SLHFHV !

'UDZLQJ RQ WKH LGHDV RI *LOOHV 'HOHX]H DQG )pOL[ *XDW
RI ZHDYLQJ- )RU WKHUH WR EH UK\WIKFOKHR D)X JHAKMV7 HI[FARL
ODNLQJ-

ODORX -XHOVNM U DQG 1HWH 6FKZHQQHVHQ T,QWUD $FWL
%DUDGEQGHU .iQ )RUVNQLEHVSRQVLELOLW\ %DUDG DUJXH\
VIVWHP RI DEFRXQWLQJ EXW DERXW KRVSLWDOLW\ DV 'HUU
UHVSRQVH 7KDW LV ZKDW LV DW LVVXH LV D PDWWHU RI UF
FRQVWLWXWLRQ RI HQWDQJOHG UHODWLRQV RI REOLJDWLRQ
DWWHQWLRQ WR WKH JKRVWV LQ DOO WKHLU PDWHULDOLW\
HQWDQJOHPHQWY DQG EHLQJ UHVSRQVLYH WR WKH OLYHOLC

7LPRWK\ 7KBOBDUKW Rl '"HDWK $Q ([BHUMPHIQW EQ@ DO HULQ
3UHVYV




DULVHV:- KH ZULWHV ¢9§:KDW LV LW IXQGDPHQWDOO\ |,
LV LW , ZDQW VBRI WKIHS B J DIVQKH UHPDUNY DVWRQLVKL!
fJLYHVY RQHVHOI RYHU WR WKH SURFHVV RI VHHLQJ DJCL
WR ORRN GLHHWHQGROQRW TMXVW ORRN:- 5DWKHU LQ
VDPH VHDW |, REVHUYH DQ XQIROGLQJ GUDPD LQ ZKL
VXIJIHVWY ZULWLQJ RI &ODUN:-V HQGHDYRXU WKH GHYV
ORRNLQJ LVYHUDKEWWQJ DIWHU 6HVVLRQ 9 , QRWH

'LG , QRW ZDQW WR ORRN DW WKH LPDJH RQ WKH ZDOO

JRXU GD\V ODWHU , UHWXUQ IURP D ZDON DQG WR D |
BHHLQJ 7RR OXFK . L7G& H CeNELIMHVF W OB RADN HY OOIVFRJIDLQ RQ
EODFN DQG ZKLWH LPDJHV ZKLFK GLVWXUE PH YLVFHULI
DV EHLQJ fSDLQIX0OO\ FORVH WR VRP HWKLHWW,LQQRPA HF
DQG WXUQLQJ WRZDUG P\ FRPSXWHU LQ VHDUFK RI D G

FDQQRW RUJDQLVH P\ WKRXJKWV RU YLVLRQ LQ WKH
SDJHV Rl WKH ERRN DQG WKH FRPSXWHU VFUHHQ :KDW

(ONLQV UHPLQGV PH RI WKH HDVH ZLWK ZKLFK RQH Pl
SDLQ DV ZHOO DV RQH:-V RZQ , ZRQGHU DERXW WKFE
DQDHVWKHVLD ZKLFK VHHPV WR DQWLFLSDWH HPRWLR
URRP DW WKH UHKDELOLWDWLRQ FHQWUH DQG ZKLFK
WLSWRHLQJ DURXQG D VOHHSAUQIRKDE\HV R [[3W QIR ALK .

LELG 2

LELG S

ORUUD 17KH :RUN RI SHVHDUFK-

(( WUDFW IURP UHIOHFWLRQV ZHHN 9 JHEUXDU\

(ONREWHFfW 6WHBUHV WDONFINQV UHIHUV WR D WKHRU\ SURSRY\
%DWDLOOH WKDW WKHUH DUH WKUHH WKLQJV WKDQ FDQQR’
RXU H\HV WKH VXQ JHQLWDOV DQG GHDWK $GGUHVVLQ.
SKRWRJUDSKV GHSLFWLQJ D &KLQHVH PHWKRG RI HIHFXWLR
SDUWV:. 2 D VHTXHQFH RI LPDJHV ZKLFK (ONLQV VXJJHVWYV
NQRZ H[DFWO\ ZKHUH LW LV >«@ EXW , NQRZ LW KDSSHQV EH
DV , ORRN DW WKH VHTXHQFH: - S 7KH YLFWLP LV D ZRPD

-RXUQDO QRWH JHEUXDU\

$FNQRZOHGJLQJ WKH VKLIW DZD\ IURP ZRUGYVY LQWHUSUHWLEL
UHODWLRQDO HPERGLHG DVSHFWV RI SV\FKRWKHUDSHXWL



VLPXOWDQHRXVO\ ZLWK VRPH SDWLHQWY , FDQQRW E
WLUHGQHYEVHUYDWLRQ ,; , H{SHULHQFH VRPH GLVFRE
WKH FRQVWUDLQWYV LPSRVHG ,QGHHG LW LV D VWUXJ

7KH WHOHYLVLRQ LV LQWUXVLYH >«@ *+ WRR ORXG = DQ
SRLQW WKDW ZH + PH DQG WKH SDWLHQWYV LQ WKH URR
WKH ZDOO ZLWK WKH 79 RQ ,W FRQMXUHV XS DQ LPDJF

$JDLQ DIWHU WKH ILQDO REVHUYDWLRQ

,W LV D VWUXJJOH WR UH IRFXV P\ PLQG RQ WKH REVH
SDVW + WR SXW P\VHOI EDFN LQ WKDW SODFH ,W LV D\
IRUJHW * JR WR VOHHS + WR QRW UHPHPEHU * EXW WK

7KHVH LQFLGHQWYV PDS HH KM ZEDIWFIDWQ W MWD NH DV
LQ UHVSHFW WR &ODUN-V SURMHFW LV JZKDW ZH ZRQ-
WDNH WKH WLPH WR ORRN:- RU , DG&P HG®R ¥ UEMW MK BR
PHVVLQHVV Rl WKH H[SHULHQWLDO WKH GUDPD RI FR(
ZH DUH QEDWHWXUQLQJ WR YDULRXV VLWHV PRUH R
YXOQHUDELOLW)\ SDLQHYOLYGEW XIXHWIROD KIPDNRULHV +

GHVFULEHYVY ZRUNLQJ ZLWK D SDUWLFXODU ZRPDQ ZLWK D KL
ZD\ P\ HPRWLRQV DQG ERGLO\ H[SHULHQFH ZRXOG PLUURU L
RU ERG\ EDVHG PDWHULDO WKDW >VKH@ ZDV DERXW WR EUL

%RG\- S 'UDZLQJ RQ WKH ZRUN RI ,WDOLDQ 1HXURVFLI
fHPERGLHG VLPXODWLRQ: DIONE®YRETWRSBMO\WR \WKINUDN
HPRWLRQV RI DQRWKHU:- S 6HH DOVR 9LWWRULR *DOOH

DQG $HVWKHWSEV\WKHMINQ BHDWLFKH OLQJXBJJISINMDSHOLO

DQG WKURXJK KLP WKH ZRUN RI )UHXG DQG )UHQFK SKLOR

(LQI*KOKDIDWKHACLD VLWYWRWLRQ PD\ EH XQGHUVWRRG QRW |

SURFHVV EXW RQH RI JHVWXUH DQG VHQVRU\ NQRZLQJ 2 DQ

WR NQRZ DERXW WKH SUHVHQFH RI RWKHUV DQG RI WKH QDV

1IHXURQV (PERGLHG 6LPXODWLRQ DQG WXH AKKN@IOND ME VLI
2

,Q WKH SUHOLPLQDU\ VFRSLQJ VHVVLRQ D QXUVH FRPPHQV
2EVHUYDWLRQ ,, TP\ H\HOLGV EHJLQ WR IHHO D OLWWOH KHEL
VLPXOWDQHRXVO\ D QXUVH DSSURDFKHV D SDWLHQW f<RX C
ZHOO - ,Q 2EVHUYDWLRQ ,; DJDLQ , QRWH IHHOLQJ T, FRXOG
GURS RII- D SDWLHQW VD\V DV ZH H[FKDQJH JODQFHV DQG V

(( WUDFW IURP -RXUQDO 1RWHV 2EVHUYDWLRQ ,; 2 ODUFK
(( WUDFW IURP -RXUQDO 1RWHV 2EVHUYDWLRQ ;,, 2 $SULO
$GDP 3KLOOLSV 1:KDW 'R <RX 7KHQNXDURGHIOODIKYRRNLQJ $W"-

6DUD $KPHG f+D3BISN ZBE NHHFRWV THKE RQ\ GHOIGHMD *UHJJ *UHJRU
DQG 6DUD $KPHG 'XUKDP 1& 'XNH 8QLYHUVLW\ 3UHVYV



VKH DUJXHV LV QRW QHFHVVDULO\ D fEDFNZDUG RULH
>«@ WR UHUHDG PHODQFKROLF VXEMHFWV%WBXQPOKT
DJUHHV VXJJHVWLQJ LW LV fRQO\ RQ DFFRXQW RI DQ
HWKLFDO FRQFHU©HPDSNXE ®MMEMIHH IRUH fWR GHIHQG D
HWKLFV DV EHLQJ WLHG E\ GHIQG L)L G QWR. R Y @Q WKD\E
IHHO- LV DQ HWKLFV RI DWWHQWLRQ DQG fDWWHQGLQ.
UHVSRQVLELOLW\ WR WKH IRUH 3HUKDSV WKLV LV WKF
WR ZKDW ZH DUH D3 RLFMIDAIGEFEWREUHDY JUHXG PLIJKW VD
RI WXUQLQJ DZD\ RQO\ WR XQFRQVFLRXVO\ UHSHDW

GHDGHQV UDWKHU WKDQ HQOLYHQV IHHOLQJ DQG WKL

,ELG S 1T%DG IHHOLQJY DUH VHHQ DV RULHQWHG WRZDU
WKH VXEMHFW IURP HPEUDFLQJ WKH IXWXUH *RRG IHHOLQJV
RXW |, ZRXOG DUJXH WKDW LW LV WKH YHU\ DVVXPSWLRQ W
FORVHG WKDW DOORZV KLVWRULFDO IRUPV RI LOMXVWLFH W

%UDXQP«KO T%H\RQG +LHUDUFKLFDO 2SSRVLWLRQV:- S
LELG S






JHHO WKH 7HQVLRQ

WKH VWDWH RI EHLQ
PHQWDO RU HPRWL

‘HUH WKHUH DQ\ QRWDEOH fWHQVLRQV:- RU W

W LV 6HVVLRQ 9,,, DQG HPRWLRQDO UHVLGXHV IURP D UHFHQW ¢
UHYHUEHUDWH WKURXJK P\ ERG\ 2Q HQWHULQJ WKH FRPPXQDO I
ZDON WR WKH OHIW * FORFNZLVH £ EXW WKLV ZHHN , I[IHHO D SUH!
WKH RWKHU zD\ WR FRQIRUP WR D VHW RI UXOHV LPSRVHG E\
LQVWLWXWLRQ , UHVLVW EXW , IHHO D pUXSWXUHY VRPHZKHUH =%
KDV EHHQ EURNHQ

JLIXUBUDFWLFH $V OHWKRG
9LGHR VWLOOV 3K ' 6HPLQDU 3UHVHQWDWLR



,Q WKH SV\FKRDQDO\WLF PRGHO WKH REVHUYHU SUHYV
UHVSRQVHV WR D VHPLQDU Rl RWKHU REVHUYHUV DQG
YHULI\ WKHLU SODFH LQ WE8& GRIENH WXDR W IPRRG HOS BEKH HB |
WR RIIHU fDQ DWPRVSKHUH Rl DFFHSWDQFH DQG QRQ
SRVLWLRQHG GLIIHUHQWO\ 3DUW RI LWV IXQFWLRQ L
WKRXJKW WKURXJK PDWHULDO IURP WKH HDUO\ VWDJF
IHHO DEXWHO\ H[SRVHG D QGKHXDKQMHWD E O HW LYTX M UMD N +
DV WHQVLRQV EHWZHHQ DUW SV\FKR WKHUDS\ DQG IL(
DERXW P\ XVH RI YDULRXV PDWHULDOV DQG SURFHV)\
TXHVWLRQV DUH UDLVHG DERXW P\ UHVSRQVH WR WKH
PD\ XQVHWWOH P\ PDNLQJ DQG OHDG PH WR EUHDN ZLV
ZRUN ZLWK WKLQJV ZLWK ZKLFK , PLJKW QRW KDYH D C
WR fGR- VRPHWKLQJ GLIIHUHQWO\ DQG LQ WKH IROOR
WR SURFHVV WKH GLVUXSWLRQ ,lI, FKDQJH P\ SDWWH !
, KDYH EHHQ WROG WR GR RU WROG , DP fQRW:- GRLQ.

, Q WKH UHKDELOLWDWLRQ FHQWUH WKH IROORZLQJ ZH

RXW RI LW + XQDEOH WR KHDU SURSHUO\ RU FRQFHQW

, REVHUYH D FRQYHUVDWLRQ EHWZHHQ D QXUVH DQG |
WKHP XQDEOH WR VSHDN GXH WR D VWURNH , DOVR |
PH 2 RQH , GR QRW XQGHUVWDQG DQG IURP ZKLFK , DP
SDWLHQW LV RQFH DJDLQ LQFOXGHG WKURXJK WKHLU
P\ IDFH IURP ZKDW , LPDJLQH LV WKH SDUDO\VLQJ JD]t

7KH IXQFWLRQ Rl WKH VHPLQDU LV WR fJVWLPXODWH DQG F
SURMHFW VXSSRUW WKH REVHUYHU:-V LQLWLDO QHJRWLDWL
SURFHVV UHSRUWV RI REVHUYDWLRQ VHVVLRQV DQG DVVLYV
PDWHULDO >«@ ZKHQ SUHVHQWLQJ WR WKH VHPLQDU >«@ V
VHQVLWLYLW)\ - +LQVKHOZRRG DQG 6NRJVWDG S

$W D {3UDFWLFH DV OHWKRG: VHPLQDU RI IHOORZ 3K ' VWX
ODSVH YLGHR RI WKH ILUVW ILYH VWXGLR VHVVLRQV LQ WKF
ILUVW ILIWHHQ PLQXWHV RI P\ ILUVW VWXGLR VHVVLRQ
KWWSV 7Z7Z7Z GHEELHPLFKDHOV FR XN WLPH ODSVH SKS

([ WUDFW IURP -RXUQDO 1RWHV 6HVVLRQ 9,,, ODUFK




FRUUHVSRQGLQJ SUHVVXUH WR fUXSWXUH:- P\ SURFHYV
HYHQ WKRXUKXUBP

JLIXURKH 6SDFH 1R /RQJHU )HHOV 6DIH
7LPHODSVH VWLOOV DQG SURFHVV QRWHYVY 6WXGL

$ SDUW RI PH KDV FORVHG GRZQ B6RPHWKLQJ KDV JLPS
SRWHQWLDO IRU LQVLJKWY WR HPHUJH RXW RI D PRI
WKUHDWHQHG E\ SUHVVXUH WR FRPSO\ ZPAXKY ¥ KGLLAKH
LQVWLWXWLRQ" , DLPR ®RMHFWLRQHDIWDFH , ZRUN LQ
DXGLEOH WKRXJK ODUJHO\ REVFXUHG IURP YLHZ DV , |
RI WKH KRXU , H[SRVH WKHP RQFH PRUH DQG VLW RQ
QRZ SDUWLDOO\ REVFXUHG EHQHDWK D SRO\WKHQH G

,PSLQJHPHQW LPSOLHV DQ LQWUXVLRQ LQWR DQ DUHD EHOF
‘LQQLFRWW:V LGHD Rl fLPSLQJHPHQW:- UHODWHY WR fVWDW|
FDSDFLW\ WR DOORZ WKLQJV WA KV DINGIJ WIKHL R |F ROQUVLHE-R WD
'LQQLFRWW V/BQIGRQ : RNGYD F S



WKH WDOO HUHFW VWUXFWXUH QHDUE\ &RYHULQJ P\\V
VPDOO FKLOG ZKR LQ FRYHULQJ KHU H\HV EHOLHYHV

JLIXUBDXJKW LQ WKH *D]H RI WKH &ULWLFI
$QQRWDWHG 3KRWRJUDSK 6WXGLR 6HVVLRQ 9

+LQVKHOZRRG DQG 6NRJVWDG VXJIJHVW WKDW WKH DW
SDUWLFXODU DQ[LHWLHV RI WKH REVHUYHU DQG DW
RUJDQLVDWLRQ EHLYHORWYXHUGHIGHUHQW QDWXUH DQC
VHPLQDU , KHVLWDWH WR VSHFXODWH RQ ZKDW WKH
DQG UHVLVWDQFHYV LQ WKH URRP RU LI VRPH DVSHFW
UHKDELOLWDWLRQ FHQWUH $FFHSWLQJ P\ RZQ UHVL'
HPEHGGHG KDELWYV DQG URXWLQHV JXLGH P\ SUDFW|
VLWXDWLRQ WKH VKDSH RI ZKLFK ZLOO LQHYLWDEO\
KLVWRULHVY DQG E\ WKH PDQQHU LQ ZKLFK P\ ZRUN LV
W KL QN MERVYWCK URRKHKH[SHULHQFH DV , ZULWH DQG UHIOF
RQ WKH SUHVVXUH IHOW LQWHUQDOO\ DQG H[WHUQDC
GLITHUHQWO\ , UHVSRQG PRUH DUWLFXODWHO\

,ELG



/KH FKDUDFWHULVWLFY DQG TXDOLWLHV RI WKH PDWt
ZD\V RI ZRUNLQJ DQG IRU VRPH FDUU\ DVVRFLDWLRQ
DUW: DOWKRXJK IRU RWKHHKVYOW KRI\DPW\ LI\D ® OWEHHQWR Bi b1 1L
RI LQWHOOHFWXDOLVLQJ WKH DUWLVW:V DFWLYLW\ ¢l
HISHULHQFH NQRZOHGJH DQG XQGHUVWDQGLQJ DVS|
VXJIJHVWY DOVR DSSO\ WR 1P ,NHYQAWIKXERD QPYHO BIWWRIK
VWXII KROGV D UHSHUWRLUH RI HISHULHQFHYV DQG XQC(
sbuw 1HYHUWKHOHVV LW LV WKH HPHUJHQW GLDORJ
WKHVH PDWHULDOV LQ P\ fPDNLQJ- SURFHVV DQG YLF
OHUJLQJ VNLOOV DQG WRROV WKDW OLH VRPHZKHUH E
WKH WHQVLRQ DW WKHLU HGJHV , GUDZ RQ WKH ZRUI
TOLYLQJ: WKLQJ 2 DQ H[SHULHQFH UHDOL YV HG WHK U\RKH K
VXJIJHVWYVY WKH DLP PLJKW EH {>WR@ JLYH WKH SDUW
LWVHOI DQG WKDW ZLOO RQO\ WDNH RQ >LPSRUWDQFH

KLOH LW PLJKW EH DUJXHG WKDW FKRRVLQJ PDWHUL
XVHIXOO\ VHUYH WR GLVUXSW WKH IDPLQRDRM DQWGHY
FRQVLGHU LW PRUH LPSRUWDQW WKDW WKH VWXGLR |
HQYLURQPHQW:.- DIWHU :LQQLFRWW ZKHUH WKHUH LV
HIWHURWORZQVHQG VXJIJHVWY PDNLQJ FKRLFHV DERX

7KH\ PD\ DOVR EH VDLG WR FDUU\ D fILQH DUW- KLVWRU\ 2 W
VWUDQGV RI SUDFWLFH WKDW DUH GLIILFXOW WR FDWHJRUL)
(QWDQJOHG 7KUMDGNDWEG.BDNM QIXUQHU &RQWHPSRUDU\

6HQQHWW VXJIJHVWYV WKDW fWKH FUDIW RI PDNLQJ SK\VLFELC
H[SHULHQFH WKDW FDQ VKDSH RXU GHDOLQJV ZLWK RWKHU\
WKLQJV ZHOO DSSO\ WR PDNLQJ KXFRR &Y DMRYIERE®WV KLHEYI X b

S 6HH DOVR 7DQ\R FORHIRGY R& BKIR@WE RIS R KIDW M 5 K DV
*DOOHU\
6XVDQ %HVW f/\JLD &ODUN 2 %RGLO\ 6HQVDWLRQ D

$XVWUDOLDQ DQG 1HZ =HDOD®G -RKH @DWRU #RUN RI WKH
KROGV D SRVLWLRQ WKDW LQ QR VPDOO SDUW UHVRQDWHYV
ERUGHU YVRPHZKHUH EHWZHHQ DUW DQG SV\FKRDQDO\VLV-
$UW/\JL® &ODUN 7KH $EDQGRQREGWUN $IkW OXVHXP RI ORG

Ss 2 ,Q KHU ODWHU SKDVH IURP XQWLO KHI
WKH ERUGHUV EHWZHHQ DUW DQG FOLQLFDO SUDFWLFH DV \
FOLHQWY ZLWK WKH KHOS Rl fJUHODWLRQDO REMHEWYV: (YD (
2U 3V\FKRWKHUDBKH ® UMKH LEU BMAF K RW2K HU D S\

/[N\JLD &ODUN 1% 3URSYVLWR 'D 0DJLD 'R 2EMHWR: ,W <R&UWF
$UWZRUN 3DUWLFLSDWLRQQBRRV)\HN XV WMRFKHX WHGLEQLYH U

JRU :LQQLFRWW WKH TIDFLOLWDWLQJ HQYLURQPHQW:- LV D
DV 7TRZQVHQG QRWHYV WKLY GHYHORSPHQW LV TSUHGLFDW
"PRWKHU DV REMHFWp- DQG KHU FDSDFLW\ WR SURYLGH WK



DQG HTXLSPHQW LV SDUW RI SUHSDULQJ WKH FLUFXP
FUHDWLYH/BNRBHMFKRDQDO\WW 'RQDOG OHOW]HU-V LGHI
LW LV DERXW HVWDEOLVKLQJ WKH VHWWLQJ DQG FUHD
7KH FRQVWUDLQWY DURXQG WKH ZRUN RIIHU D fFRQV
7KRPDV 2JGHQ DUJXHV WKLV LV QRW D VWDWLF WKL
H[SDQGV DQG :RKDEJKM GHVFULEHV D SV\FKRORJLFDC
HQFRPSDVV D YSODFH RI PDNLQJ- ZKHUH IUDJPHQWYV
JDWKHU DQG EH JDWKHUHG LQ D ZD\ WKDW DOORZV HJ[!
RQH SO®FAFK JDWKHULQJ RI VWXGLR fVWXIl- PD\ FRQQH
ZKDW , DP GRLQJ ZLWK LW GRHV QRW 7R ERUURZ IUIJ
TODXQFKSDG- WKH VLWXDWLRQ WKUXVWV PH LQWR |
XQGHUVWDQG

,Q WHUPV RI ZKHWKHU P\ UHVSRQVH LV JHQXLQH OLIH
WR EH PRUH DXWKHQWLF WKDQ DW RWKHUV 'UDZLQJ F
3HDNH , VXJIJHVW WKDW LQ SUHVHQWLQJ DQ DFFRXQ
XQ WKRXJKW ZANRKERNRXDKLYXKBQG SUHVHQWLQJ DITRUGV F
$W D SHUIRUPDWLYH OHFWXUH DV SDUW RI WKH f7UDC
SROLWLFDO TXHVWLRQ IURP WKH DXGLHQFH ZLWKRXW
ERG\ 6KH EHFRPHNMOWKRXZRUGLITHUHQW P\ UHVSRQVH
LV DOVR SHUVRQDO VXEMHFWLYH DQ@® E8HQRWRIWP

DUwLvW DOVR QHHGVY D FROQWDLQHG VHWWLQJ IUHH IURP LQC
KHU DQG KHU DUWZRUN FDQ GHYHORS DQG WKDWUW R M IVYHX |
6WDWHV RI OLQG:- S

LELG S

'RQDOG OHOW]HU 9§7KH 3V\FKRDQDO\WLF 3URFHVV 7ZHQW\ <
DQG WKH *DWKHULQJ RI BUQPNUKMWN @FRHG 2WKHUQRUNV 7KH
OHOWPHUE\ SOEHUWR +DKQ /RQGRQ .DUQDF SsS 2

7KRPDV + 2JGHQ 12Q +ROGLQJ DQG &R®&W D Q@HLIQ DAWLLRJ DE
3V\FKRDQDO\VLV?2 S

LELG S

SHEHFFD )RUWQXP T&UHDWLYH $FFRXQWLQ2QIRRW. QRRZRQJ
+RZ $UWLHGY EXKQN]DEHWK )LVKHU DQG 5HEHFFD )RUWQXP
Ss 2

T7UDQVPLVVLRQ- 6KHIILHOG +DOODP 8QLYHUVLW
KWWSV H[WUD VKX DF XNWUDQVPLVVLRQ WUDQVDY KWPO

KWWS Z7Z7ZZ IORUHQFHSHDNH FRP DERXW! 3HDNH-V ZHEVLW
SDLQWLQJ DIWHU D SHUIRUPDQFH DQG WKDW fTWKHVH DUW.
SURFHVVLQJ WKH H[SHULHQFH RI WKH SHUIRUPDQFH LWVHOI




7RZQVHQG LQ UHVSRQGLQJ WR DQ RXWVLGH JVRPHYV
SHUFHSWLRQ WKRVH HOHPHQWY WKDW UHVRQDWH DQ(
ZD\ LV QHFHVVDU\ LQ RUGHU WR FRQVWUXFW DQ DUWZ
RI WKLV DVSHFW RH WWKHHAWRUMFAA+ KHUH LV WKDW [RU W
PXVW DUWLFXODWH LW

HPSW\ HYHU\WKLQJ RXW RQWR WKH IORRU 2 HYHU\!

,Q SUHVHQWLQJ DQ HDUO\ DFFRXQW RI P\ VHQVLWLYLW
H[SRVH P\ SURFHVV LQ D SXEOLF DUHQD WRR HDUO\ ZK
RI EHFRPLQJ :KLOH , KDYH D VHQVH Rl VRPHWKLQJ VI
SHUVRQDO WR PH DQG DV 7RZQVHQG UHPDUNV RWKH
LOQWHQIHWKDSYV , H[SHFW WRR PXFK RU PD\EH DV WKH
ODWHU FRQYHUVDWLRQ LW LV QRW D SHUIRUPDQFH |
SHUIRUPDQFH DQG SDUW UHVHDUFK >«@ SHUIRUPLQJ \

'XULQJ WKH VHPLQDU D IHOORZ UHVHDUFKHU DUWLV)
XQVHWWOHG LQ P\ YRLFH UHIOHFWLRQ WKH PDNLQJ L
TEXW LWV QRMWHXYRNOIBWOOIHGRZ , DUIXH WKDW P\ YRLI
UDWKHU WKDQ VHSDUDWH IURP WKH ZRUN RI {PDN
SVI\FKRWKHUDSHXWLF SURB&WGNW WD H H, (Q@VWKHIGRDKER U N L
ZULWLQJ Rl WKLV WH[W DOPRVW IRXU \HDUV ODWHU , |
SURFHVV LQ WKH UHKDELOLWDWLRQ VHWWLQJ ZKHUH W
DV SDUWLFLSDQW REVHUYHU , H[SHULHQFH VLJQLILI
3HUKDSV DV WKH DUWLVW 6RQLD %R\FH VXJJHVWV {.
EHQHDWHYSRQGLQJ WR WKH UDZ PDWHULDO , SUHVHC

7RZQVEHDWLYH -6\VBDWH R\ RIQMHUGEW LR Q
7KRXJKW YRLFHG LQ 6WXGLR 6HVVLRQ 9,,, O0DUFK
7RZQVEHDWLYH 6VBDWHV RI OLQG

3HUVRQDO FRPPXQLFDWLRQ DUWLVW DQG HGXFDWRU +HVW
3HUVRQDO FRPPXQLFDWLRQ (PPD %ROODQG ODUFK

BRQLD %R\FH f$UWLVW 7DON 6RQLD %R\FH- /RQGRQ $
RQ DUWLVWY WDON VRQLD ER\FH ! >DFHAHN ¥RG Y:H U VHDRHLFREH 2
KLVWRULDQ 6RSMIAKZVOPR&RU ZRUN RQ WKHHRER DN LIRID +RiIU\
D\ 7KH WLWOH Rl WKH ZRUN VXJJHVWV WZR SRVVLEOH UHD
ZH REVWUXFW fKHUV:- ZLWK ERWK LQWHUSUHWDWYR Q) WX
D\ JHEUXDU\2 $SULO 3HUIRUPDQFH DQG OXOWL PHG



KHDOWKFDUH SUDFWLWLRQHU QRWHV WKH H[SRVXUH
LWV WKLQJV WKDW , YH IHOW WHKWWW KG1 Q@ H DS KBIDW\H A
DQ\ IXUWKHU H[SUHVVLRQ RI HPRWLRQ ZKLFK LV TXLF
SURIHVVLRQDO FULWLTXH OHDYLQJ PH WR VLW ZLWK
UHVLGXH

OD\EH DV &OLYH &D]JHDX[ VXJJHVWV LW LV YQRW VLPS
H[SHULHQFH DQG PRYH WR DQRWKHU LW LV WKH WHQV
, IDFH LQ GLIIHUHQW GLUHFWLRQV DW WKH VDPH WLPF
,Q VHWWOLQJ DQ& KRV HW W CPLINJ QFRHVWKKDHY H WKH VDPH
DV 3RWWV DQG ODFKDGR VXJJHVW LW SWRORNKNVDDYV
SRLQW:- WKURXJK WKH HIITHFW LW SURGXFHV

%XW WKHQ LI, DP WKH ZRUN ZKDW DP ,"

&RQWHPSRUDU\ $UW KWwWSV DUFKLYH LFD DUW ZKDWYV RQ
I1RYHPEHU @

SHUVRQDO FRPPXQLFDWLRQ 6DUDK 6PL]] 6PLWK ODUFK

&OLYH &D]JHDX[ 9, QKHUHQWO\ ,OQWHUGLVFLSOLQPRXUJXROX 3
RI 9LVXDO $UW 3UD#WLBEH

SRWWV 9% /LWWOH 2EMHFW:- S P\ LWDOLFV
LELG S
5HIOHFWLRQ DIWHU 2EVHUYDWLRQ 9,,,






%HFRPH (QWDQJOHG

FDXVH WR EHFRPH WZLVWHG
LOQYROYH VRPHRQH LQ GLIILFXOWLHY RU FRPSO

+RZ GLG WKH GLVUXSWLRQ DIIHFW ZKDW \RX Z|

L,W ZRXOG EH HDV\ WR JHW FDXJKW XS LQ LWV ZLUHVY , QRWH G
6HVVLRQ ,,, ZKHQ EHKLQG WKH VKHHW WKDW FRYHUV LWV IRUP

XS FORVH DJDLQVW WKH REMHFW ERG\ WKLQJ ,W LV LPSRVVLEO}
, PD\ KDYH JRQH RQ WR GR KDG , QRW SUHVHQWHG DW WKH VHF
UHVLVWDQFH WR WKH LQVWLWXWLRQDO SUHVVXUH LV SDOSDEO
EULQJV FRQFHUQV WKDW P\ DWWHQWLRQ LV GLVWUDFWHG IURP W
WDVN DW KDQG 2U SHUKDSV LW LV DOO SDUW RI WKH FRPSOLFDYV
DP HQWDQJOHG ZLWK

JLIXUHQFLGHQWDO 3DFNLQJ ODWHULDOYV
'RFXPHQWDWLRQ ODUEK

*DWKHULQJ UHF\FOLQJ DW KRPH FHUWDLQ SDFNLQJ PI
LQFLGHQWDO VWXIlI ZH RIWHQ WKURZ DZD\ DQG KRZ WK



FDUULHG LV FKDUJHG ZLVWOK PWIRIQWLRLIXUBIOVR FDS
$UW ORQWKO\ ZKLFK SURPSW WKRXJKWV RI ZRUN ODI
SURGXFH LQ RUGHU WR EH VHHQ WR EH RI YDOXH LQ
VSHOQWGHWHUPLQH WR WDNH WKH PDWHULDOV WR WKH
ZLWK

XQGUHVVLQJ XQZUDSSLQJ >«@ ZUDSSLQJ XS XQZUDSE
FRYHULQJ XQFRYHULQJ

'XULQJ 6WXGLR 6HVVLRQ 9, DIWHU GUDSLQJ D ZKLWH
SRO\WKHQH RYHU SDUW RI WKH REMHFW ERG\ WKLQJ R
VWXGLR WKH IROORZLQJ ZHHN WKH PHPEUDQH LV SI
QHWZRUN RI WKUHDGV EXW , OHDYH LW DQG FRQWLQ)>
FORWKLQJ LW LQ VRPHWKLQJ VRIWHU DQG ZDUPHU

3UHSDULQJ IRU 2EVHUYDWLRQ ,; , FRQWHPSODWH FKD
PLPH DUWLVW 2 DOO EODFN EXW ZLWK D PDVN , DP }
WKRXJKW DERXW YEHFRPLQJ IDFHOHVV G WIGH §FMWX\GRRL
, FRYHU WKH FDPHUD OHQVHV WR SDUWLDOO\ REVFXU
SXW BQILHPDPKMFKERUURZHG IURP P\ DUW SV\FKR WKHL

,Q FRQWUDVW WR WKH SUHYLRXV ZHHN , VWDQG GHILD
IHDWXUHOHVY HPRWLRQOHVV H[SUHVVLRQ )LJXUH

7TKHVH ZHUH LQYROYHG LQ WKH WUDQVSRUWDWLRQ RI D KD

ORUJDQ 4XDLQWDQFHUWEXRWWLE O’ X Q@ XUNVDUWLFOH 4XDLQ'
ODULD (LFKKRUQ ZHHNW E LWL WKKRKKUWHQKDOH *DOOHU\
DW WKH JDOOHU\ ZKLOH SDLG GR QRW ZRUN DQG WKH JDO
DLPHG WR fJLYH WLPH- WR WKH VWDII WKURXJK ZKLFK TWKH
JHVWXUH FULWLTXHV LQVWLWXWLRQDO SURGXFWLRQ DQG E
DOVR EH XQGHUVWRRG DV DQ DUWZRUN WKDW GHDOV ZLWK
WKH DUWZRUN DV ZRUNHMNNULD'DLFKKKERXWVRQ /RQGRQ &Kk

*DOOHU\ $SULO2 0D\ KWWSV FKLVHQKDOH RUJ XN F
l1RYHPEHU @ 6HH DOVR KWWSV FKLVHQKDOH RUJ XN H
(( WUDFW IURP YRLFH UHFRUGLQJ 3UH 2EVHUYDWLRQ ,; 0

1RWH FDSWXUHG RQ YRLFH UHFRUGLQJ 3UH 2EVHUYDWLRQ
D EODFN 7 VKLUW EODFN OHJJLQJYV DQG D EODFN ZRROO\ K

7KH SRO\WKHQH DQG WKH PDVN ZHUH ERUURZHG IURP P\ DU



JLIXUBOHFRPLQJ )DFHOHVYV
7LPH ODSVH VWLOO 6WXGLR VHVVLRQ ,;

7KH XUJH WR WLH P\WHOI XS 2 WR EHFRPH HQWDQJOH(
VLIQLILFDQFH $V )RQJ /LQJ QRWHYV

fLW EHFRPHVY WKHDWUH QRZ 2 D VWDJLQJ RI VRPHWKLQJ-
:KHUHDV SUHYLRXVO\ , IHHO DV LI , DP PDNLQJ VRPH

VLWXDWLRQ , QRZ VBHHD LHQQW. P Q IMB-OS HIQRROPWEYH HC
DOWKRXJK RI FRXUVH )LWXKBV DOZD\V EHHQ VR

3HUVRQDO &RPPXQLFDWLRQ <XHQ )RQJ /LQJ VXSHUYLVLRQ



JLIXUBOHFRPLQJ (QWDQJOHG
7LPH ODSVH VWLOOV ZLWK SURFHVV QRWHV 6WX

J)LIXUH 5HQW LQ WKH )DEULF
'"HWDLO 6WXGLR VHVVLRQ ,; ODUFK

SKRWRJUDSKLQJ WKH UHVLGXH DW WKH HQG RI WKH 6V
RI WKH SRO\WKHQH D UHQW 2 UXSWXUH 2 WKURXJK Zt



GHQVH PHVK RI ZLUH ZRRO RYHU JUDSKLWH VFULEEOH
J)LIXUH 7KH IROORZLQJ ZHHN DIWHU PHHWLQJ ZLWk
D FHQWUDO SRVLWLRQ RSSRVLWH WKH SDSHU EDFNG
FDPHUD IRU FRQVLVWHQF\ ZKLOH VWUDS®SUQQJDWIRE L
REVHUYDWLRQ , IHHO DW D GLVWDQFH 2 OLNH DQ RE
VRPHWKL@QWKH VWXGLR , FKDQJH LQWR P\ EODFN XQLI
FDPHUDVY KHDG RQ EHFRPH HYHQ PRUH HQWDQJOHG
XQGHUQHDWK WKH SRO\WKHQH VKHHW DPLGVW VFUDSV
KRSHOHVVO\ WU\LQJ WR WKUHDG VRPHWKLQJ WRJHWK
HQG RI WKH KRXU LQ GHVSHUDWLRQ DQG XWWHU IUXV
WKH ZHE Rl WKUHDGYV OHDYLQJ WKHP KDQJLQJ :KDW |
QRZ EHFRPH XQLQWHOOLJLEOH QRLVH 2 JXWWXUDO HJ:
DQG VHQVHOHVVQHVYV RI LW DOO

JLIXUBDXJKW XS LQ 6RPHWKLQJ
*R3UR YLGHR VWLOO 6WXGLR VHVVLRQ ;

,Q VXSHUYLVLRQ RQ ODUFK ZH KDG GLVFXVVHG WKH L
WKH VSDFH GLITHUHQWO\

(I WUDFW IURP MRXUQDO QRWHYV 2EVHUYDWLRQ ; ODUFK



'LG \RX PDNH DQ\ VHQVH RI LW"

7KH SRWHQWLDOO\ GHVWUXFWLYH UDJH LV KDUG WR DUWLFXODW

/I DWHU DIWHU ILQLVKLQJ LQ WKH VWXGLR DQG EHIRUH
RQ WKH YRLFH UHFRUGHU WKH RQO\ WLPH , GR VR

, MXVW I[HHO OLNH , UHDOO\ GRQTW NQRZ ZKDW ,YP GR
WU\LQJ WR UHFRYHU P\ YRLFH >«@ WKH IUXVWUDWLRQ
LW WR >«@ 0\ IUXVWUDWLRQ ZLWK WKH REMHFW = ZLW|

ULWLQJ LQ DQ DWWHPSW WR XQGHUVWDQG WKHUH LYV
WR QHZ ZD\V:- DFFRPSDQLHG E\ D YfUDJH DQG DQJHU
UHFRYHUHG-

7KH DUWZRUN IHHOV OLNH D PHVV $ WDQJOH RI ZRUW
RYHUV EURXJKW IURP D IRUPHU SODFH LQWR D QHZ S
ZRUWK + D YDOXH

8QGRXEWHGO\ WKHUH LV UHVRQDQFH ZLWK WKH SDLC
IXOO RI XQFHUWDLQW\ DQG GHVWDELOLVDWLRQ O0DQ\ .
WUDXPD DQG FDWDVWURSKLF FKDQJH DIIHFWLQJ SHU\
ZHOO DV FRQWURO RYHU ERGLO\ IXQFWLRQ DQG VWDII
WR ZKDW WKHSY¥DQQRWHUDIWHU 2EVHUYDWLRQ 9 UHS
ELVFXLWYV D FHUYLFDO FROODU SDUW RI D FUXWFK LC
EXW ZKDW DERXW ZKDW LV QRW UHFRYHUDEOH RU UH:¢
WKURXJK WKH UHVHDUFK SURFHVYVY , DOVR IHHO XQGRQ
ZDV DQG zZzKDW , DP \HW WR EHFRPH 2 OLNH WKH REMH
DQJHU VXEVLGH P\ WKRXJKWV WXUQ WR KRZ PXFK VSD
SODFHG XSRQ P\VHOI KDYH EHJXQ WR LPSULVRQ UDWK

(( WUDFW IURP YRLFH UHFRUGLQJ 3RVW 6WXGLR 6HVVLRQ ;
5HIOHFWLRQ DIWHU 2EVHUYDWLRQ DQG 6WXGLR 6HVVLRQ ;
,ELG

OLFKDHOV f$UW 7KHUDS\ LQ %UDLQ ,QMXU\ DQG 6WURNH 6F
5HIOHFWLRQ DIWHU 2EVHUYDWLRQ DQG 6WXGLR 6HVVLRQ ;



J)LIXUHKDW DP , *UDSSOLQJ :LWK"™
/IHIW $QQRWDWHG WLPH ODSVH VWLOO 5LJKW $QQR
ODUEK

7KH 71'$1*(5- DQG 1&%$87,21:- VLIJQV WKDW FDWFK P\ H\H
WKDW GD\ UHFDSWXUH P\ DWWHQWLRQ ,V WKDW WKH
KHDOWKFDUH DQG DFDGHPLD 2 WKDW WKH UXOHV WD
JUDSSOLQJ ZLWK":- , QRWH RQ D SKRWRJUDSK LQ ZKLFE
VRPHWKLQJ 9Y:KDW GRLIGWRHZLWK DOO WKLV"-:

JRXU \HDUV ODWHU DV , DGMXVW WKH SRVLWLRQ RI V
NQRWYV LQ P\ QHFN , UHGLV¥RYHWG &RV DAK 16 \REJBMDY JRND
RSHQ XQGHU D SLOH RI SDSHUV IRU VRPH WLPH EXW
WLPH DOWKRXJK , SUHYLRXVO\ XQGHUOLQHG WKHP ¢
17KH VWDWHY GHVFULEHG DV DSDWK\ PRUDO RU HPR



IHHOLQJY DUH UDJH) DIX& HU XV ZWAUDOW ER® SDVVLRQ:- VKH
SDJH LV

DQ XQVWDEOH HPRWLRQ W QHHGV WR EH WUDQ\
/KH TXHVWLRQ LV ZKDW WR GR ZLWK WKH IHHOLQ
WKH NQRZOHGJH WKDW KDV EHHQ FRPPXQLFDWHG

JLIXUH 6 X VAHY BR@MWODIJWKH 3DLQ RI 2WKHU\

KDW KDSSHQHG DV \RX DSSURDFKHG WKH H
REVHUYDWLRQ"

7KH LGHD RlI HQGLQJ IHHOV VWUDQJH , ZLOO PLVV WKH SHRSOH
DOVR UHOLHI ,Q WKH FDU EHIRUH 6HVVLRQ ;, , UHFDOO WKH VR
EUHDWKLQJ EHKLQG WKH PDVN DQG EHQHDWK WKH SRO\WKHQH VK
VZD\LQJ VHQVDWLRQ DV , KROG RQWR WKH WDOO HUHFW SROH OLN
DV D PDVW ZLWK URSH DQG QHWWLQJ ZUDSSHG DURXQG LW )LJX!I
LI , DP RQ D ERDW RU XQGHUZDWHU H[DPLQLQJQWRIBHWR LKRIP H

XS IRU DLU SXW P\ IHHW RQ VROLG JURXQG DJDLQ 7LPH LV UXQQ
, PXVW uVORZ WKLQJV GRZQY JR DW P\ RZQ SDFH

6XVDQ BROMUIGLQJ WKHR QIIR® R 8 RYIXHDV % RRNV S
LELG S
1RWH IURP YRLFH UHFRUGLQJ 3UH 2EVHUYDWLRQ ;, $SUL



YLIXUBQ 8QGHUZDWHU ,QYHVWLJDWLRQ"
*R 3UR YLGHR VWLOO B6WXGLR 6HVVLRQ ;

$UULYLQJ IRU 2EVHUYDWLRQ ;, D QXUVH UHPHPEHULQ
DP WKHUH WR VHH D SDWLHQW , H[SODLQ WKDWHODP |
IRU WKH DWPRVSKHUH 9f:K\ GR \RX QHHG WR GR WKDW
\HDUV <RX NQRZ ZKDW LW:V OLNH - 7KLV LV GLIIHUH
DUH DOUHDG\ SRVLWLRQHG LQ WKH SODFH ZKHUH , XV}
RQH RI WKH DGPLQLVWUDWRUY PDNH KHU ZD\ DURXQG
RQ WRS RI ZKLFK DUH SHQV DQG SHQFLOV KDQG FOHLE
OHDIOHWY EHFRPH DEVRUEHG LQWR WKH SLOHV $ SD
287 , UHVLVW QRW ZDQWLQJ WR GUDZ DWWHQWLRQ V
DEVRUEHG 7KH H[HUFLVH VHHPV WR EH DERXW JWLG\
DFFHVVLELOLW\ RI UHVRXUFHV 6PDOO FKDQJHV FDWF
PRYHG 2 QRW ZKHUH WKH\ ZHUH EHIRUH , IHHO DFXWH

RI HPSW\ VSDFHV ZKHUH SHRSOH KDG EHHQ EXW DUH Q
JRLQJ SUHVHQFH DQG DEVHQFHV

,Q WKH VWXGLR P\ KDQGV OHDG P\ ERG\ LQ D JHVWXUD
WKLQJ DV LI HQJDJHG LQ D VWUDQJH ULWXDO RI VRUW

(( WUDFW IURP -RXUQDO 1RWHV 2EVHUYDWLRQ ;, $SULO



WKLFN DQG JXWWXUDO DV , GUDZ DURXQG P\ KDQGV D

)LIXUH 6WUDQJH 5LWXDO
$ERYH 7LPH ODSVH VWLOOV %HORZ 'HWDLO 6W

7KH GUDZQ RXWOLQH RI KDQGV VHHP WR UHDFK WRZ]
ZRUVKLSSLQJ VRPH NLQG RI TfJRG OLNH ILJXUH 2 WKH W
VRPH PRQWKY ODWHU 9IYDVVRFLDWHG ZLWK ULWXDO"
EHKDYLRXWUWSHUKDSY WKH ULWXDO LV DERXW PRXUQLQ.

HUVRQDO FRPPXQLFDWLRQ 6KDURQ .LYODQG VXSHUYLVL
6KDURQ DQG <XHQ WRRN SODFH LQ WKH VWXGLR ZLWK WKH |



7TRZDUGV WKH HQG RI WKH KRXU , NQHHO 2ZUDS P\ ERG
FXUO XS LQWR D WLJKW EDOO TXLHWO\ LPSURYLVLQJ

1&DQ \RX VHH PH" &DQ \RXYLY¥UH PH" &I

JLIXUHLGLQJ LQ 30DLQ 6LJIJKW
7LPH ODSVH DQG *R3UR YLGHR VWLOOV 6WXGLR

SHYLHZLQJ WKH WLPH ODSVH YLGHR ODWHU WKH SKRYV
UHDVRQ DQG , IHHO VDWXUDWHG 2 §BWKWEWY OKPYW BF
VDWXUDWLRQ SRLQW LQ TXDOLWDWLYH UHVHDUFK Wt
SDWWHUQV EHXHWWR KIHHYDMWMWXUDWLRQ IHHOV PRUH Ol
OLNH P\ OHDIOHWY |, KDYH EHHQ DEVRUEHG LQWR WKFE

7KH ILQDO REVHUYDWLRQ IHHOV OLNH WKH GHDWK R \
6RPHWKLQJ KDV KDSSHQHG LQ WKDW URRP DQG LWV F

$ GUHDP GLVWXUEVY , DP XQDEOH WR XQGHUVWDQG Zk
GRLQJ WKHUH 2 DV LI RXW RI SODFH DQG WLPH T6DWX

-RXUQDO QRWH 2EVHUYDWLRQ ;, $SULO

%HQMDPLQ 6DXQGHUV DQG RWKHUV {6DWXUDWLRQ LQ 4XD
DQG 2SHUDW KUROQDQW]\D WADRIQQ W L WA

TKRXJKW FDSWXUHG RQ YRLFH UHFRUGLQJ 3UH 2EVHUYDWL



XQVXUH ZKHWKHU , GUHDP WKH ZRUGV RU UHDG WKH
UHFRUGHU LQ WKH FDU , IHHO LQ D GLIITHUHQW ZRUOC
PH , LPDJLQH FDUU\LQJ RXW D SRVW PRUWHP 2 D IRUI
GHVLUH WR PRYH EH\RQG WKH HQGLQJ DZD\ IURP LW
PLIKW GR QH[W +DXOLQJ P\VHOI EDFN , UHFDOO WKH !

WDQJOLQJ P\VHOI XS ZLWK WKH ZLUHV >«@ ZUDSSLQJ
GDUNHU DQG GDUNHU >«@ WKRXJKWV RI VXIIRFDWLRQ

, VWUXJJOH WR VWD\ ZLWK WKH SUHVHQW ZLWK WKH
KDSSHQ

$V , HQWHU WKH EXLOGLQJ IRU WKH ODVW WLPH , H[SH
$V , VHWWOH LQ P\ FKDLU D QXUVH FDWFKHV P\ H\H 1
ODWHU D VWXGHQW QXUVH DSSURDFKHV f1R RQH VHI
OLVWHQLQJ LQWHQWO\ WR P\ EULHI H[SODQDWLRQ DI
RI P\ PLQG ZKLFK LQVLVWYV WKDW WKH QXUVH-V QRW
WKH\ GRQ-W WKLQN \RX D WK DRQWDXUI® W 2{3V KQL € /O
REVHUYLQJ ZLWK WKH LPSRUWDQFH RI EHDULQJ ZLWQH
GLIILFXOW WR FRPSUHKHQG DQG WKH WHQVLRQ EHWZ
FKDLU LV LQ D VOLJKWO\ GLIIHUHQW SRVLWLRQ WKLV
PRYHG EXW QRZ P\ YLHZ LV SDUWLDOO\ REVFXUHG

, KDYH DQ XUJH DQ LPSXOVH >«@ WR PRYH WKH FKDLU
GLVWDQFH EHWZHHQ P\VHOI DQG ZKRHYHU PLJKW DUUL

ULWLQJ XS WKH VHVVLRQ RQ D WUDLQ WKH IROORZL
SHUKDSV LW LV MXVW WKH PRYHPHQW RU H[KDXVWLRC
SDVVHG EXW FRQWLQXLQJ ODWHU , UHFDOO WKH IHH

TKRXJKWYVY FDSWXUHG RQ YRLFH UHFRUGLQJ 3UH 2EVHUYDW
1RWH IURP 5HVHDUFK -RXUQDO 2EVHUYDWLRQ ;,, $SULO
,ELG



DOPRVW DV LI ZDWFKLQJ D ILOP EXW , DP DOVR LQ LW

, HISHULHQFH D VWURQJ VHQVH RI WLPH SDVVLQJ DQC
RQ WKH IORRU WKDW DUH VHHPLQJO\ RI OLWWOH VLJQI
DSSURDFKHVY DQG , SUHSDUH WR OHDYH D UHSRUW RQ
VKRXOG GHWHUPLQH ZKHQ DQG KRZ WKH OLIH RI D VLF

JLIXUBOHFRPLQJ WKH 2EMHFW ERG\ WKLQ
7LPH ODSVH DQG *R3UR YLGHR VWLOOV 6WXGLR

,Q WKH VWXGLR , OLEHUDWH WKH REMHFW ERG\ WKLQ
DQG HQWDQJOLQJ P\WHOI LQ LWV WKUHDGV IRU WKH
DWWDFKLQJ LW WR WKH WDOO SROH OLNH WKLQJ VR LW
, HPLW D VXGGHQ VKRUW VKDUS FU\ PLG ZD\ WKURXJK
P\ KHDG RQ WKH REMHFW ERG\ WKLQJ $V DSSURDI
RI FDPHUD VLJKW DV LI LQVLJQLILFDQW ,W LV RQO\
H[WHQGV DFURVV DV LI WR HPSKDVLV WKH FRQQHFWLR
)LIXUH

,ELG



J)LIXUBHVLGXH
9LGHR VWLOO 6WXGLR 6HVVLRQ ;,, $SU

1:KR VD\V WKLV LV QRW IRU DQDO\VLV:- )RQJ /LQJ UHP
WKDW

6. 7KLV LV DV PXFK DV WKDW 7KHUH LVQ-W DQ\ GLVWLQFW
ZRUNHG

>«@

6. 6R WKH TXHVWLRQ LV GRHV WKH UHVLGXH VWLOO ZDUUDAQ

WR EH GLVFDUGHG QRZ" RU WDNHQ DSDUW DJDLQ"

>«@ %YHFDXVH WKH GDQJHU 2 WKH ULVN 2 LV WKDW LWV VH
UHVSRQVH WR D VHULHV RI HYHQWYV 2 WKDW LWV JLYHQ [
DFWXDOO\ LW GRHVQ-W KDYH IRU \RX 2 WKDW LW JHWV FRQ

'0 P QRW TXLWH VXUH DXW HVMKHH P RIPMH QW TV R PAKDRAL Q W- VRWWIDRWX
LV DOWEKWXIHHOWKH PRBNWOQMW WKH PDLQ SDUW RI WKH ZRUN

FDSWXUHG LQ WKH YLGHRY DQG UHFRUGLQJV. \?(D®OYW\KIH= UW
KHUH

$V .LYODQG UHPLQGVY PH WKHVH ELWV DQG SLHFHV D
KDV HQGHG 2 SDUW RRURNKEB UWH ¥ YOWPRIQWKHY WKDW WK
WKDW VRPHWKLQJ KDV KDSSHQHG

3HUVRQDO FRPPXQLFDWLRQ <XHQ )RQJ /LQJ 0D\

(( WUDFW IURP WUDQVFULSWLRQ RI 6XSHUYLVLRQ 5HFRUG
,ELG






&+3$37(5

SHUIRUP D 7L

S5H VLWXDWH St

VLWXDWH HOVHZKHUH LQ DC

SUHVHQW VRPHWKLQJ DJDLQ HVSHFLDOO\
GHSLFW VRPHWKLQJ RU VRPHRQH
VWDWH RU SRLQW



5H WXUQ

FRPH RU JR EDFN WR D
JLYH SXW RU VHQG VRPHWKLC(

K\ GLG \RX IHHO LW ZDV LPSRUWDQW WR UHW)

,QJROGTV YRLFH ULQJVY ORXG DV KH VSHDNV RI pGDWDY QRW DV EI
EURNHQ RIl TURP WKH HEE DQG IORZ RI HYHU\GD\ OLIH EXW DV
JLYHQ QRWLQJ WKDW WKHUH LV VRPHWKLQJ UDWKHU VXVSHFW ¢
XQHWKLFDO = DERXW WKH LGHD RI FROOHFWLQJ GDWD pDERX)\
OHDUQLQJ plURPEY ZRUGY UDWWOH P\ LQVLGHYV <HW P\ UHWXUQ
LV PRUH WKDQ PHUHO\ JRLQJ EDFN WR D SODFH , KDYH EHHQ EHIRU
D PXOWLSOLFLW\ RI SURFHVVHYV

O\ UHVHDUFK LV SULPDULO\ FRQFHUQHG ZLWK DUWLVWI
TRZQVHQG , WDNH VRPHWKLQJ IURP WKH RXWVLGH LQ
DQG WRXFK PH 2 SHUKDSV WR {PDNH WKH LQQHU ZRUO
OLJKW RQ DQ DVSHFW KILWKHVRKWHAUHORUYOQGIHN SDUW
LQYROYHYV D UHJXODU SURFHVV RI PRYRQNEPMAHHQD
SULYDWH VXEMHFWLYH DIIDLU LQ WKDW LW LQYROYHYV
LW-<HW WKH SURMHFW DOVR GHSHQGV RQ WKH KRV
SODFHRHMWKLY QHFHVVDULO\ LQYROYHV QHIJRWLDWLF
ZRUN EHFRPHV DQ HPSDWKLF LPDJLQDWLYH H[SORUD
FRQWHPSODWH DQ YRXWVLGH:- VLWXDWLRQ LQ ZKLFK ,

(DUO\ RQ LQ P\ REVHUYDWLRQV , EHFRPH DZDUH RI WK

, UHDOO\ ZDQW WR ILQG D ZzD\ WR WDNH WKH ZRUN WKI
EDFN LOWR WKH RUJDQLVDWLRQ 7KDW IHHOV LPSRUWL
Rl ZKDW IRUP DQG KRZ , GR WKDW >«@ WKHUHIV VRPH

,QJROG T6HDUFK DQG 6HDUFK $JDLQ 2Q WKH OHDQLQJ RI 5
7RZQV&EHDWLYH 6WDWHV Rl OLQG
+LQVKHOZRRG DQG 6NRJVWDG 2EVHUYLQJ 2UJDQLVDWLRQ\



KRZ , SUHVHQW P\ WKRXJKWV WR WKH RUJDQLVDWLRQ
DQ LQWHUSUHWDWLRQ LQ ZKDWHYHU IRUP WKDW PDQLI
NLQG RI UHVSRQVH DQG RI FRXUVH >«@ WKH\ PLIJIKW M
ZURQJ WLPH

7KH UHVSRQVLELOLW\ SDUDOOHOV DVSHFWV Rl WKH S
ZLWK WKH FRUUHVSRQGLQJ WHQVLRQ EHWZHHQ MXPS]
TKROGLQJ- WKH VSDFH RSHQ IRU PRUH WR XQIROG 7k
WKLQJ SLQQHG WR WKH ZDOO LQ WKH VWXGLR LW FDQ
TZKHUH RQO\ ,1RD\Q XVHML NW % H FINU D5@D [ZHA CBW RAQHIF ML Q J (
PRYLQJ WKH ZRUN VRPHZKHUH HOVH PLJKW TXQHDUWK
7KDW VDLG ZKLOH LW VFUHDPV DW PH WR VHW LW IUF
VXIILFLHQW VXSSRUW LW Z2OPRMXVW TFR® O DRSO & RAH (
WKLV PD\ KDYH OHG PH GRZQ D GLIIHUHQW SDWK 6WL
SULVRQHU , HQGHDYRXU WR VWD\ ZLWK WKH GLVWXUE

VRPH NLQG RI EDFNERQH IRU LW = D ZD\ RI WDNLQJ LW
PRYH DURXQG LW

<HW KRZ WR GR®MNKLWRUIDHQRVDWLRQ WKH LGHD RI EUL
RXWVLGH LQVLGH VHHPV D QRQVHQVH WKHUH LV QR
.LYODQG UHPDUNYV

6. ZKHUH GR ZH SXW WKLV" %XW WKH\ GRQ-W MXVW PHDQ SK\
DUH WU\LQJ WR GR LV DOUHDG\ EORFNHG EHFDXVH SHRSO

(( WUDFW IURP WUDQVFULSWLRQ RI YRLFH UHFRUGLQJ 3UH .
,ELG

3HUVRQDO FRPPXQLFDWLRQ <XHQ )RQJ /LQJ MRLQW VXSHU
GLVSODFHPHQWY DQG VKLIWV RI FRQWH{WDQMIBKRMBF \R | LIRFK G
UHPRYLQJ DOO WKH DUWZRUNV IURP WKH ODQFKHVWHU 5R\LC
&DVWOHILHOG *DOOHU\ D PLOH DQG D KDOI DzZD\

%HFN\ BKDRDYQWWDOODWLRQ &DVWOHILHOG *DOOHU\ ODQF

KWWS ZZZ EHFN\VKDZ QHW 7UDQVIHU! >DFFHVVHG '
6LPRQ *UHQQDQ ZULWHV fWKDW f7UDQVIHU- EHIJDQ DV UHVF
UHVXOW - 6LPRQ *UHQQDQ ¥ 7UDQVIHU %HFN\ 6KDZ- ,;,$ 5H

(( WUDFW IURP WUDQVFULSWLRQ RI YRLFH UHFRUGLQJ 3UH .
,ELG



WKLQNLQJ DERXW LW EHFDXVH LI WKH\ WKRXJKW DERXW L\
IRU LW

K\ VXFK D GHOD\"

7TKHUH LV PXFK WR SURFHVV DQG WKH ZRUN KDV GHPDQGHG PR
DQWLFLSDWHG 7KH VSHFWUH RI WKH 3K ' FRQILUPDWLRQ SUH\
UHSRUW GXH LQ WKH DXWXPQ RI ORRPV ODUJH LQ WKH V
SRZHUIXO SUHVVXULVLQJ ERG\ DV GRHV D WULS DEURDG ZLW
SDUHQWYV WKDW DOVR GHPDQGV P\Q@WQ HDQWLRESW WR VORZ WKLC
GRZQ , bSSO\ IRU D WKUHH PRQWK VXVSHQVLRQ IURP -XO\ = 2FWR

:KLOH DOZD\V SODQQLQJ WR LQYROYH RWKHUV LQ UHV
WKH SURMHFW OHDGV PH WR UHVLVW LPSRVLQJ D VWU
RQFH WKH REVHUYDWQLRQLVDDON | IZRIQGKHIE DERXW WDNL
LQWR WKH 3K ' FRPPXQLW\ fFDUULHG:- E\ RWKHUV %>
WKH UHKDELOLWDWLRQ FHQWUH ILUVW 2 WR RIIHU SHR
WDNLQJ LW HOVHZKHUH , PHHW ZLWK WKH KHDG RI 8¢
TIREXV JURXS: ZLWK WKH VWDII WHDP VHHPV DSSURSU
REVHUYDWLRQ H[SHULHQFH BQG YRWH DY PV HDOKEER ®

JHHGEDFN IURP WKH WHDP ZLOO LQIOXHQFH DQG LQIRUP P\ UHI
WR IXUWKHU H[SORUH WKH VXEMHFW RI P\ LQYHVWLJDWLRQ
%XW , DP QRZ fRXWVLGH:- WKH RUJDQLVDWLRQ DQG JF

*URXS: WDNHV WLPH )XUWKHU DWWHPSWYV DW FRQWDF
SDWLHQWO\ EXW QRW ZLWKRXW VRPH IUXVWUDWLRQ

SHUVRQDO FRPPXQLFDWLRQ 6KDURQ .LYODQG MRLQW VXSt

&RQILUPDWLRQ RI 3K' NQRZQ LQ WKH 8QLYHUVLW\ DV WKH
DQG UHSRUW DQG LQYROYHV DQ DVVHVVPHQW SURFHVV IRU
WR 'RFWRU RI 3KLORVRSK\ 3K

6LOQFH XQGHUWDNLQJ P\ DUW SV\FKR WKHUDS\ WUDLQLQJ ,
P\ DUWPDNLQJ SURFHVVY DQG WKH DUWZRUN , SURGXFH 2 KR
HYHQ LI LW LV LQGLIITHUHQFH GLVPLVVDO RU GHQLJUDWLRC
RI ZKDW , DP GRLQJ DQG ZKDW P\ DUW VSHDNV WR

+DYLQJ PHW ZLWK WKH +HDG RI (WKLFV WR GLVFXVV ZKDW
HWKLFV FRPPLWWHH D YIRFXV JURXS:- VHHPV WKH PRVW DS!
UHVHDUFK VWXGLHYV ZKHUH PXOWLSOH SHUVSHFWLYHY DUH |

(IWUDFW IURP (WKLFV $SSOLFDWLRQ (5 DSSURYHG 2



7KH DEVHQFH RI DQ\ FRPPXQLFDWLRQ >«@ KDV OHIW P|
WR >«@ NHHS WKH FRPPXQLFDWLRQ RSHQ $OWKRXJK
WLPH LW zZDV DV LI WKHUH ZDV D FOHDU GLUHFWLRQ 3
QH[W , DP UHPLQGHG RI EHLQJ OHIW ZDLWLQJ E\ D FO
DOVR DZDUH RI IHHOLQJ VKXW RXW >«@ YHU\ PXFK RQ
IDQWDVLVLQJ DERXW WKH GHOD\ >«@ D ODFN RI LQWHL
Rl UHDFK ,V WKHUH D VSDFH IRU PH" +DYH , EHHQ VKX!

*HQWO\ SHUVLVWLQJ , PHHW $OL HDUO\ LQ -XO\ $V , |
ZH PDNH SURYLVLRQDO DUUDQJHPHQWY IRU WKH DXW.
KRXU GXULQJ WKH WLPH DOORFDWHG IRU GDLO\ VWDI
VOHHS DQG ZDNHIXOQHVV P\ PLQG WXUQV WR WKH WEFE
EHLQJ LQWUXVLYH 2 D WHQVLRQ WKDW UHVRQDWHYV ZL\
WR KHDU DERXW DQ LQYHVWLIJDWLRQ RU WUHDWPHQW
P\ GHYV NW®OR XVR

:KDW ZDV KDSSHQLQJ GXULQJ WKH WLPH \RX Z|

6SDFH DQG WLPH WR OHW WKH GXVW VHWWOH

, SUHVHQW DW WKUHH FRQIHUHQFHYVY GXULQJ WKH VSU
VXVSHQGHG RYHU WKH VXPPHU WKLQNLQJ LV QRW ([
IRU O0(7+2' , KLIKOLJKW VRPH RI WKH FRPSOH[LWL
ZKHQ GLITHUHQW YfERGLHV: SHUVRQDO WKHRUHWLFDO
ZKHQ PHWKRGV RI UHVHDUFK DUH DQ LPSRJLWYXQKV DV,S
DGGUHVV WKH GLIILFXOWLHYVY HQFRXQWHUHG ZKHQ FUR
SRWHQWLDO YDOXH RI GLDORJXH DV D UHVHDUFK PHW

'LDU\ 1IRWHYV -XQH
'LDU\ 1IRWHYV - X0\
o(r+2' LV DQ LOQOWHUGLVFLSOLQDU\ SRVWJUDGXDWH FRQI

HISORULQJ WKH LQJHQXLW\ HPEHGGHG LQ UHVHDUFK PHWE
,038&7

7KH DEVWUDFW LV DYDLODEOH DW KWWSV WRZHWKERUHPLW
UHFRUGLQJ Rl WKHWSWHNHQIWDWHRBOLHPLFKDHOV FRHN HQ\
SUHVHQWDWLRQ WUDQVFULSW LV GRFXPHQWHG LQ $SSHQGL




)LIXUH 0(7+2"
/ID\HUHG GRFXPHQWDWLRQ

&RPPHQWLQJ RQ WKH LQWHUZHDYLQJ RI LPDJH DQG W
UHODWH WR WKH YHUEDO FRQYHUVDWLRQ WDNLQJ SOL
VFUHHQ REVWUXFWYVY WKH DXGLHQFH IURP VHHLQJ 2 Wtk
PLIKW VXJIEKHWOWDJIDLQ DV D fVWDJLQJ:- RI VRPHWKLQJ
GLDORJXHV KDSSHQLQJ DW WKH VDPH WLPH LQ GLIIHU!
DQG DUH DUWLFXODWHG DQG ZKDW WKH DPELJXLW\ PL
LWV SHUIRUPDQFH FRPSOLFDWHV DQG FKDOOHQJHV |
UHVHDUFK HQDEOLQJ PH Z\ Rb RESHDOQN KHRSF-DMVOH/UW IGIHO R W
SODFH RI XQFHUWDLQW\ HYHQ LI WKLV PHDQV PDNLQJ

SHUVRQDO FRPPXQLFDWLRQ 2 VXSHUYLVLRQ 0D\ , OR|
JRRJOH DQG DRHWODNWAHIKQUWIRO 2EMHFW LQ WKH :RUN RI ODUFE
VHQWHQFH WKDW UHIHUULQUFWEB BGRXV®/ - $ BWHCA-LQ WK
VXJIHVWYV WKDW LQ 3URXVW:V HDUO\ ZRUN KH HPSKDVLV}
UHIOHFWLRQu DQG WKDW DQ fRYHU UHDFKLQJ “"K\SHU DFW
H[SHULHQFH DUH DOO YLHZHG LQ WHUPV RI DQ "REVWUXFW|
OLYLQJ- 7KRFBW ®DWRBULDO 2EMHFW (M WK HE6 ZR.UWWN HRU DDQ E H 8

7KLY UHPLQGY PH RI D QRW LQIUHTXHQW WKRXJKW WK
REVWUXFWLRQ WR H[DFWO\ WKDW 3HUKDSV D UHDGLQJ RI ¢



JRU WKH $VVRFLDWLRQ RI OHGLFDO +XPDQLWLHV FRQIt
RQH WKDW VHHNV WR SURPRWH FULWLFDO GLDORJXHYV
PRUH VIPSDWKHWLF WR :BUWH SWBEKRQWKHU POSWHULDO
WKH SHUIRUPDQFH LV DOVR GLIIHUHQW IRFXVVLQJ RQ
HQWDQJOHPHQW Rl SDVW SUHVHQW ROG DQG QHZ HI
RSSRUWXQLWLHV IRU UH H[DPLQLQJ DVSHFW\DRH RMH
DQWHIGHIFMUHQWO\ DW GLIIHUHQW WLPHYV

JLIXUBRPPRQ 7KUHDGYV
'LDU\ 1IRWH H[WUDFW 1RYHPEHU

SUHVHQWLQJ WKH VDPH PDWHULDO DJDLQ DW WKH

, QWHUQDWLRQDO 6\PSRVLXP ZKDW WDNHV RQ VLJQLI
ZKHUH ZRUNLQJ ZLWK XQIDPLOLDU SURFHVVHV DQG F
UHSHWLWLRQ RI VWLWFKLQJ P\ DWWWEWRKEKECDDNZQ J'
SURFHVV A WKKIBRNRQLJIXUH

7KH DEVWUDFW LV DYXWVOWEOH RAY VGKIHE ZHHERNILMKHD B®WV FR XN

KXPDQLWLHKHSEBGHVHQWDWLRQ LQFOXGHG D UHPDNLQJ RI 1%
VLOHQW YLGHR

7KLV ZDV IDFLOLWDWHG E\ T&RPPRQ 7KUHDGV:- DQ DUWYV F
FROOHFWLRQV DQG FRRARPRK®D LWTH WV RVFRPIRHHAW WHKWHDGYV RUJ







([FKDQJH

JLYH VRPHWKLQJ DQG UHFHLYH VRF

:KDW KDSSHQHG ZKHQ \RX GLG UHWXUQ WR WK

SHIOHFWLQJ RQ WKHLU FROOHFWLRQ RI VWXGLHV +LC
QHYHU D GHPDQG PDGH E\ RUJDQLVDWLRQV IRU D UHSHF
REVHUYDWLRQV HQG WKHUH LV D SDLQIXGW HQW HHMDIY'
VXJIJHVWYV fFUHDWLQJ D VSDFH IRU GLDORJXH ZLWK \
PHDQLQJY DQG LQFRUSRUDWLRQHMHRXOIMWILIS B BIWSHIUNDS
PH D FHUWDLQ FRQILGHQFH KRZHYHU UHWXUQLQJ WR
ZLOO EH UHFHLYHG $V WKH DUWLVW ODXUHHQ &RQQRL
ZRUNSODFH DV REVHUYHU , QRZ LQYLWH VWDII WR VW
IURP P\ SHUVSHFWLYHQD&FRRQJIRXRVVLEBBHQ XS D SRWHC
RWKHUZLVH GLIILFXOW HYHQ LPSRVVLEOH H[FKDQJH\
RYHU WKH PHDQLQJ RI WKH ZRUN W PLJKW TZRUN- IR
VR KRZ ,QGHHG DV .LYODQG QRWHV WKH\ fPD\ EH U
DQG QRW EH DEOH WR SURFHVV LW:- DQG WKHUH LV DC
RXW DV LQGAKHVMWHE WHRIOMNWI FRR8BVEDFN DQG KRZ

, QLWLDOO\ WKLQNLQJ DERXW VKDULQJ P\ REVHUYDWL
PDWHULDOV XVHG LQ P\ VWXGLR SURFHVV DFFRPSDC

+LQVKHOZRRG DQG 6NRJVWDG 2EVHUYLQJ 2UJDQLVDWLRQ\
/JHDYMWIKRG OHHWV $UW $UVBV %DVHG 5HVHDUFK 3UDFWLFH

$W WKH WLPH RI FRQWULEXWLQJ WR WKLV ERRANHUWWIRQQHW L
D VHULHV RI LQWHUYHQWLRQV FRQFHUQHG ZLWK WKH DUW
DWWLWXGHV QHHGV DQG GHVLUHV RI VWDII DW YDULRXYV
KRVSLWDOLW\ DQG KRVWLOLW\ LQ HPEHGGHG DUW SUDFWLF
D VWUDQJHU LV ZHOFRPHG LQWR WKH ZRUNSODFH DV DQ T
RSSRVLWH VKH LQYLWHV ZRUNHUV WR VWHS RXWVLGH DQC
RXWVLGHU:- ODXUHHQ &RQQRU T3HUVRQQHO\$ BREYFHW VDV
([FHVV RI (PEHG GIEG BUW BQ DPWLFBY 7TRURQWR <<= %RRNV

WR EHLQJ YDOORZHG: UDWKHU WKDQ fLQYLWHG: - DV WKH PDC
UHIOHFWVY WKH QDWXUH RI WKH FRQWH[W LQ ZKLFK WKH WHI

SHUVRQDO FRPPXQLFDWLRQ 6KDURQ .LYODQG MRLQW VXSt
IRU IXOOHU HIWUDFW RI WKH DQQRWDWHG VXSHUYLVLRQ UH



+RZHYHU LQ FRQYHUVDWLRQ ZLWK +HVWHU 5HHYH VK
EH VXIILFLHQW WR PHUHO\ DFW DV DQ LQVWUXPHQW W
UHFROOHFWLRQV RI DQG IHHDHKQIVGBE DSOS HIWRM RPERVH
WHUPV RI RSHQLQJ D VSDFH IRU WKLQNLQJ DERXW ZKL
WR DVSHFWV RI P\ DUW SV\FKR WKHUDS\ SUDFWLFH 3|
WKH DSSHDO , VWUXJJOH WR KROG RQWR LW

+DYLQJ UHFHLYHG HWKLFV DSSURYDO , PHHW $0OL WR (
YLGHR VFUHHQVKRWY IURP UHFHQW FRQIHUHQFH SU
TFKDOOHQJH:- DQG fSURYRNH: DV, VDIOWMARDZRIQTH B LKAR R X/
UHVSRQG LPDJLQLQJ WKH\ PLIJKW GLVPLVV WKH ZRUN
GHDOLQJ ZLWK UHDO YXOQHUDELOLW\ 2 WKRXJKWYV ZL\
SV\FKRORJLVW OLFKDHO %LOOLJ VXJJHVWYV , IHDU EH
QRUPVKHQ DJDLQ , ZDQW WR XQVHWWOH D OLWWOH

$W KRPH , SOD\ ZLWK DUUDQJLQJ WKH VFUHHQVKRWYV
VWXGLR SURFHVV ZLWK ZULWWH QL DQUIRWDBWHRRYI LDYG
SKRWRJUDSKY , EHFRPH DZDUH RI WKH WHQVLRQ EH
FRQILIXUDWLRQ DQG EUHDNLQJ XS WKH OLQHDU QDUU
VKDSH 2 D FROOHFWLRQ RI KLVWRULFDO GRFXPHQWYV
VHULHV RI JHVWXUHV )LIJXUH SDUW RI WKRW KOLWRK L
OXFK *RLEDV2YYG RQ WKH WUDQVFULSW RI WKH DXGLR U
IRU WKH ILUVW ILIWHHQ PLQXWHV , UHFDOO DORXG
REVHUYDWLRQ

JHUVRQDO FRPPXQLFDWLRQ +HVWHU 5HHYH l1RYHPEHU
SHUVRQDO FRPPXQLFDWLRQ l1RYHPEHU
OLFKDHO %LOOLJ f)UHXG DG AMKIRID RODQVWZFIH Bl +XPRXU-

7TKHVH VFUHHQVKRWY ZHUH WDNHQ IURP WKH YLGHR Sl
KWWSV Z7Z7Z7Z GHEELHPLFKDHOV FR XN HOQWDQJOHPHQWYV SK(

6HH $SSHQGL[ IRU DRWIOLQ W ORPRY FEKIRQPMWRIHDGLQJI IURP WHE
KHDUGBGWWSY 727ZZ GHEELHPLFKDHAV FR XN QRWKLQJ PXFK S




JLIXUBVVHPEOLQJ DQ® BHIFRIQULIXULQJ

JLIXUAVVHPEODJH RH FHDRAEHHWL D O



KDW NLQG RI GLVFXVVLRQ WRRN SODFH"

SHUKDSV LW LV IHDU Rl VRFLDO HPEDUUDVVPHQW WKDW GLUHFWYV
P\ SUHVHQWDWLRQ LQ D PRUH IRUPDO PDQQHU 6WLOO DW WKH E
DOORFDWHG KRXU , OD\ RXW WKH PDWHULDOV RQ D IROGHG VKHH
RI WKH ODUJH WDEOH LQ WKH WHDP RIILFH DURXQG ZKLFK WKLUW

$IWHU LQWURGXFLQJ PARWHRMHFONXFKURDQJI 2RP

6. 'LG WKDW VXUSULVH WKHP"

‘0 W UHVRQDWHG RQ YDULRXY OHYHOV >«@ 'LITHUHQW SURIHYV
ELWV RI LW WKDW VHHPHG WR UHVRQDWH >«@

JRU HI[DPSOH RQH SHUVRQ QRWHYV

IURP D WKHUDS\ SRLQW RI YLHZ WKDW VRXQGV OLN
WKDW \RX PHQWLRQHG 2 WKH LVRODWLRQ WKH VHS
SHRSOH ZLWK QBEBX@RORSILWECOZ KBRY GANW MRQWR SUR
WKLQJV WKH\ FRPBWZZ/K AVMNWRRORUNUH UHFDOOLQ
DVVHVVPHQW IRU WUHDWPHQW )RU PH LW ZDV OLN

JRU DQRWKHU LW UHVRQDWHYV ZLWK SDWLHQWYV ZKR KL

D ORW RI P\ SDWLHQWY KDYH DSKDVLD VR WKH ELW
WR PH- 2 WKDW LV VRPHWKLQJ WKDW D ORW RI P\ Si
WDON WR WKHP EXW WKH\ GRQ-W ZDQW WR WDON

$QRWKHU UHPDUNYV

\RX DUH YLVLWLQJ OLNH RXU SDWLHQWYV ZLOO EH D
KDYH DOO WKPR¥DMNWKRXIKWY BV LAHAXD ZDWFKLQJ
DQG ZKDW WKDW ZRXOG PHDQ WR \RX DQG ZKDW Wtk

(I WUDFW IURP 6XSHUYLVLRQ 5HSRUW '"HFHPEHU
([ WUDFW IURP )RFXV *URXS WUDQVFULSW

,ELG

,ELG



6RPHRQH HOVH PHQWLRQV WKH WKHUDS\ J\P- D UDW
WHQGV WR PDNH SDWLHQWY ODXJK EXW DQ[LRXV WKD
$ FRQYHUVDWLRQ VWULNHV XS DERXW ZKHWKHU LW VK
RYHUZKHOPLQJ LW FDQ EH IRU WKRVH ZLWK FRIJQLWLY}
TXLHW ZKLFK PHDQV SHRSOH JHW ERUHG +RZ GLIILFX:
WKH WRQH DQRWKHU QRWHV KRZ VWUDQJH LW ZDV V
'RQGHULQJ ZKDW SDWLHQWYVY PLJKW KDYH WKRXJKW VI
\RX ZHUH REVHBNYIKW"KDYH OHIW PRUH VSDFH KHUH II
FRQVLGHUDWLRQV LQ PLQG , ILOO LW ZLWK UHDVVXUI
FHUWDLQO\ ORRNHG DQG RWKHUV KDG DVNHG 2 OLNH |
VHHPHG , MXVW VDW DQG ZDWFKHG WHOO\ HDFK ZHHN
WKH PDWHULDOV DQG HQYHORSHV RQ WKH WDEOH ZK
ZD\"- .LYODQG DVNV WKH IROORZLQJ GD\

7KHUH LV WHQWDWLYH HQJDJHPHQW E\ VRPH ZLWK T}
KDYH D KDPPHU , UHWERQGL IQRINQLEH RMKWKH KDPPHU |
+RPHV XQGHWKLEK SMMRMWHDFK ZHHN RQ WKH 79 %XW
UHYHUEHUDWHY DURXQG WKH URRP LQ UHVSRQVH WR
HQYHORSHVY SDUWLFXODUO\ WKRVH ZKHUH , DP EHKLQ

W LQWHUUXSWV IXUWKHU H[SORUDWLRQ Rl WKH HQ
P\ SURFHVV DQG WKH HPRWLRQDO ODQGVFDSH

>«@Q RUGHU WR VXUYLYH DQG GR RXU MREV ZH KD
WXEN LW DZ2R®RRIPIHRKHWKLQN DERXW DEVRUELQJ W
\RX QHYHU JHW D FKBPQ®&HPDRK \RH | ORRD KB DIYW BMR\ 2NKHH.K
DQG LWV WKH FRQVHTXHQFHV RI WKDW DQG \RX D!
WR GHDO ZLWK QDWXUDOO\ HYHU\ GD\ 6R LW SHUK
>«@®Q D ELJ RUJDQLVDWLRQ >«@

6KH KDG NQRZQ PH IURP P\ WLPH WKHUH DV DQ DUW SV\FKR
([ WUDFW IURP )RFXV *URXS , WUDQVFULSW

SHUVRQDO FRPPXQLFDWLRQ 6KDURQ .LYODQG MRLQW VXSt
(( WUDFW IURP )REXV *URXS WUDQVFULSW



J)LIXUHQWDQJOHG %HKLQG D ODVN
IDV\HUHG LPDJH DQG DQQRWDWLRQV 2EVHUYDW

$ VWDIl PHPEHU UHFHQWO\ EHUHDYHG EHFRPHV YLVL
EDFN GRRU WKDW OHDGV WR WKH JDUGHQ 7KHUH LV
PRPHQWY , ZRQGHU DERXW WKH ORVV Rl ZKDW FDQQRV
IRU PH GXULQJ WKH REVHUYDWLRQV $JDLQ , PD\ KDY
DVVRFLDWRPOV XIQEGK D VG HS BIVR QWY KDYLQJ VXIIHUG
VD\V 1, P DIUDLG LW:-V WKDW RU -HUHP\ .\OH- EUHDNL

6KRUWO\ DIWHUZDUGYV DQRWKHU VD\V

\RX:-YH WDONHG D ORNYDERXHNY \Q HIBRXW H HPRIMVOLURW

KHDY\ HPRWLRQV :HUH WKEWDX D) DMR WHEW\R RH QW.
VHH WKHP

, DFNQRZOHGJH KHU SRLQW EXW FRPPHQW WKDW U
SV\FKRDQDO\VW OHODQLH .OHLQ LQ PLQG OHDQV WRZ

(( WUDFW IURP 7UDQVFULSW Rl )RFXV *URXS



SDUW RI D ZKROH UDQKBIGRZ IHWPEMALRRID&Y ODXJKWHU DV
PRYLQJ PRPHQWY EHWZHHQ VWDII DQG SDWLHQWYV DO
LW ZDVQ-W OLJKW:- , GR QRW PHQWLRQ DOWKRXJK , F
WLPHVY EHWZHHQ WKH ODXJKWHU DW WKH QXUVLQJ VW
RU WKH RFFDVLRQDO FUXHO MRNHV DERXW EHLQJ TWL
QRW D FRQVFLRXV RPLVVLRQ DGGUHVVLQJ VXFK LVVXI
DQG MXG DEFRMMPWKAUVMKE® Q@ GIXKIGAHK LV QRW P\ SXUSRYV
fDOORZHG- UDWKHU WKDQ LQYLWHG PH EDFN LQWR
, UHO\ RQ WKHLU KRVSLWDOLW\ +RZHYHU WKH TXHVW
RI KXPRXU LQ KHOSLQJ WR VXVWDLQ DQG PDQDJH WKL
DQG KRZ WR EDODQFH LW ZKHQ SDWLHQWY VWLOO KDY

JR KRPH ZLWKRXW VSHHFK 2 ZLWKRXW EHLQJ DE
KHUH DQG EDWWOH ZLWK YDULRXV RUJDQLVDWL
ZH FDQ-W JHW ZKDW ZH ZDQW

$ LW-V QRW DOZD\V HDV\ IRU VWDII DV ZHOO -FDX
JRW WKLQJV JRLQJ RQ LQ WKHLU RZQ OLYHV

'0 21 FRXUVH

$VIBEMHULHQFH .OHLQ-V IRFXV RQ WKH PRUH YLVFHUDO I
GHVWUXFWLYH DVSHFWV RI KXPDQ QDWXUH UHVRQDWH DW D
VHQVH Rl UHOLHI WKDW VRPHRQH RXW WKHUH ZDV WKLQNLGQ
LGHD RI TWKRXJKWV LQ VHDUFK RI WKLQNHUV: ZLWK WKH L
LQGLYLGXDO SURFHVV6BARQ:EONKR)GI KM RQ6HBOHFRGGREDSH L
5RXWOHGJH FLWHG LQ 6XVDQ /RQJ Y6RFLRDQDO\WLF
2UJDQLVDWLRQV D(R®RGRELDOWBAVWHPV - S

&RQIOLFW FRQWUDGLFWLRQ DQG DPELYDOHQFH FKDUDFW
ZKHUH IOXFWXDWLRQV LQ WKH FDSDFLW\ IRU ORYH DQG KD\
LQWR SDUDQRLG FRQFHUQ IRS WRWLRQDIUB R /-REBEADQRRIS
$VVRFLDWLRQ %RRNV 'HYHORSLQJ .OHLQ:-V LGHDV %L
HQYLURQPHQW WKDW VXSSRUWY fVWD\LQJ- RU JEHLQJ- ZLW|
RU UH VROYH WKH GLVFRPIRUW W K DR R VG RN X H HO B B W
TFRQWDLQ- RXU IOXFWXDWLQJ LQWHUQDO VWDWHV DQG WR
JUDGXDOO\ HPHUJH %LRQ T/HDUQLQJ IURP ([SHULHQFH

'UDZLQJ RQ .OHLQ:-V ZRUN (YH .RVRDDN H 6.F-OGIKIDR WNPBWINHHEW L. Q
HQJDJHPHQW LQ DQ RQJRLQJ VWUXJJOH WR UHVLVW IL[HG D
VSOLW JRRG DQG EDG LQ WKH IDFH Rl WKH YHU\ GLIILFXOW
EH LQVHSDUDEOH DW HYHU\ OHYHO 7R ERUURZ KHU ZRUG
GLVFRYHULQJ RYHU DQG RYHU- (YH .RVRIVN\ 6HGJZLFN {0
ODNHWRXWK $WODQWLF 4XDUWHUO\



$ «DQG WKHQ WKH\ FRPH LQWR WKLV GD\ URRP
PRGH 2 OLNH DFWLQJ

% SXW \RXU IDFH RQ
: >«@RX KDYH WR SXW RQ D EUDYH IDFH DQG FD
‘0 DQG WKHUH:-V D PDVN VLWWLQJ LQ WKH ER]

6 <HDK WKHUH LV 2 D PDVN VLWWLQJ LQ D ER]
WR GR WKDW :‘H GR LW LQ GLIIHUHQW ZD\V DW

7LPH KDV UXQ RXW DQG , WKDQN HYHU\RQH IRU DOOR:
DOORZHGFWRXPDUNV WKH PDQDJHU ZKLFK PDNHV XV DO
IRURMRRWLQJ WKDW D QXPEHU RI WKH WHDP KDYH H[SUH
WR EHFRPH LQYROYHG LQ WKH SURMHFW

:KDW ZHUH \RXU WKRXJKWV DIWHU WKH JURXS"

6KDPH OXUNV DV , UHFDOO ODXJKLQJ WKH IROORZLQJ GD\ ZKHQ U
HYHQWY LQ D VXSHUYLVLRQ PHHWLQJ ZLWK .LYODQG DQG )RQJ /L
DIWHUZDUGYV ZKHQ , OLVWHQ EDFN WR WKH UHFRUGLQJ RI WKH
WUDQVFULEH LW DQG QRWLFH P\ RXU ODXJKWHU WKDW , IHHO W
DV LI YLROHQFH LV EHLQJ SHUSHWUDWHG

JLIXUAKH 9LROHQFH RI +XPRXU
((WUDFW IURP DQQRWDWHG VXSHUYLVLRQ UHSHF

(( WUDFW IURP 7UDQVFULSW Rl )RFXV *URXS



ULWLQJ LOWR WKH VXSHUYLVLRQ UHSRUW WKUHH PRCQ
ODXJKLWEBXW ODWIH)KLIRUHS$SYV %LOOLJ PLIKW VD\ ZLWK U
WKLV SDUWLFXODU ODXJKWHU KDV DQ YYDJJUHVVLYH

XQIHHOLQJ FHIXKIDIA- OLNH WKH MRNHV PDGH DW WKI
VRPHWKLQJ FUXHO WKURXJK WKH UHWHOOLQJ 2 PLUUR
DV D zD\ RI UHOLHYLQJ WKH XQEHDUDEOH KHDYLQH\
IHHOLQ@QRVEH XSVHW DQG UHPDLQ LQ WKH URRP FOHD
PHPEHU UHPLQGLQJ PH RI WKH SRZHUIXO LPSXOVH WF
HPRWLRQ WKUHDWHQV WR RYHUZKHOP

,Q D MRLQW VXSHUYLVLRQ PHHWLQJ ZLWK )RQJ /LQJ
EHHQ HDVLHU KDG , JLYHQ WKH VWDII PRUH FOXHV DV
HQYHORSHYV UHPDLQHG XQRSHQHG

6. 7KDW ZDV ZKHQ WKH\ ZHUH DZNZDUG" $Q HQFRXQWHU Z
ODQJXDJH WKH\ ZHUH QRW IDPLOLDU ZLWK

<)/ 2U ZDQWHG WR VHH"
, PLJKW KDYH PDGH WKH PDWHULDO PRUH DFFHVVLEO}
D FRPSOH[ WHQVLRQ EHWZHHQ WU\LQJ WR KHOS VRPHI
LQ DUW SV\FKR WKHUDS\ RU EUHDNLQJ XS HVWDEOL"
UHVHDUFK , ZDQW WKH ZRUN WR LQWHUIHUH ZLWK W}
DQG SURYRNH GLVFXVVLRQ DQG OHDYH DQ LPSUHVVLR
DQG XQHDVH <HW DV D SDUW RI DQ H[FKDQJH RQ ZKL
PDWHULDO WR GLVWXUE WRR PXFK RU JHQHUDWH KRV
7KH PDQDJHU-V SDUWLQJ VW EWD-FARKXIDIW VINER XWK LTVD OVARK
KDQGOHG ZLWK FDUH 2 WKDW KRVSLWDOLW)\ PLIJKW EHF

(QJDJHG LQ DQ YDHVWKHWLFV RI OLVWHQLQJ- WR ERU
SRVLWLRQHG DV fSURFHVVRU:- ZRUNLQJ IURP DQ HPSD

7TKH VXSHUYLVLRQ UHSRUW ZDV VXEPLWWHG LQ ODUFK
%LOOLJ Y)UHXG DQG WKH /DQJXDJH RI +XPRXU- S

'LOKHOP 6NRJVWDG T:RUNLQJ LQ D :RUXEWHUY%QE 2HN D § LC
$Q[LHW\ 'HIHQFH DQGH&XEWEUH +ROAMKDPIOWRRRO DB G :LOKHOF
5RXWOHGJH SS 2

(IWUDFW IURP WUDQVFULSW RI VXSHUYLVLRQ PHHWLQJ ZL
'"HFHPEHU






LOWHUDFWLRQ WKH FDUHVV EHFRPHV D VODS VR TXLF
LV WKDW KDV PDGH LW EHFRPH LWV RSSRVLWH

SHWXUQLQJ WR WKH WHQVLRQ EHWZHHQ ZKDW , GLVFX
GHVFULEHV VHYHUDO fIUHH DVVRFLDWLYH PHWKRGYV -
RI H[SHULHQFH WR HPHUJH IROORZHGLEHPRQH WHEVH
PHWKRGRORJLHV WR TXQIRFXV JURXSV:- KH VXJJHVWYV
LPSRVLWLRQ RI D UHVHDUFK DJHQGD RWKHU WKDQ WR
GUDZQ WR WKH DSSURDFK ZKLFK QRW XQOLNH D %RKI
JURXS FRQYHUVDWLRQ WKDW+RZWYQRUS U IFG B QRW Gl '8 KD
DJHQGD WKHUHIRUH , DP QRW VRBRPXEKW RQWHKUWKB &
WHQVLRQV WKDW DULVH DQG ZKDW WKH\ GLUHFW DWW
VHH ZKDW HPHUJHV 2 DQ TXQIRFXVVLQJ- 2 ZKLOH DW W
TIRFXV- WKH DWWHQWLRQ

BKLOLSSD .DLQD M3LQUKADXVEK VMV KR ORKINMIORR? 3VIFKLDWL

7TKHVH LQFOXGH T2UJDQLVDWLRQDO REVHUYDWLRQ:- ZKHU
WR EH DWWXQHG DQG UHFHSWLYH WR WKH IHHOLQJV WKDW
UHVHDUFK:- RU ILHOGZRUN LQ DQWKURSRORJ\ ZKLFK DFNQRZ
LQ ULWXDO DUWHIDFWY DQG FXVWRPV DV D VRXUFH RI GDW
JHW EH\RQG WKH GLVFXUVLYH WKURXJK LWV FDSDFLW\ WR H
UHYHULH +RJJHWW fT&ROOHFWLYH )HHOLQJY DQG WKH 3ROL

$ %RKP GLDORJXH ORRNV ZHOO EH\RQG FRQYHQWLRQDO LG
IORZLQJ FRQYHUVDWLRQ LQ ZKLFK SDUWLFLSDQWY DWWHPS!
HYHU\RQH:-V SRLQW RI YLHZ IXOO\ HTXDOO\ DQG QRQ MXGJ
DW TJRLQJ LOWR WKH WKRXJKW SURFHVYVY DQG FKDQJLQJ WKI
, I ZH UDQ PDFKLQHYV ZLWKRXW SD\LQJ DWWHQWLRQ WR WKHTI
SURFHVV DQG LW UHTXLUHV DWWHQWLRQ RW®HUZOWRREXIHW -
/IRQGRQ 5RXWOHGJH S






ORYH

PDNH SURJUHVVY GHYHORS LQ D !
FKDQJH WKH SODFH SF
VWLU XS LQ VR

+RZ GLG WKLV PRYH \RXU UHVHDUFK IRUZDUG™"

$KPHG VXJIJHVWYV WKDW LW LV pWKURXJK WKH WDVNV WKDW DUF
EHLQJ FRPSOHWHG WKDW D ERG\ UHYHDOV D VWDQFH RU DWWLW XC
ZH DUH QRW QHFHVVDULO\ FRQVFLRXV RI WKH NQRZOHGJH W
UHYHDOHG

(DUO\ LQ , SUHVHQW P\ ZRUN DV SDUW RLVWAFKKN BKQ'J |
WKH QH[W VWHS ZLWK )RQJ /LQJ , QRWH

‘0O , IHHO DV LI WKH SUDFWLFH LV YHU\ PXFK HPHUJLQJ DQG ,
WKDW:-V JRLQJ WR HQG XS \HW DOWKRXJK LW IHHOV DV L
SHUIRUPDWLYH VSDFH >«@ , WKLQN WKDW WKLY LGHD RI U
DQG UHDVVHPEOLQJ LQ GLIIHUHQW ZD\V VHHPV WR EH FRPL

<)/ 6R GR \RX KDYH D VKDSH DQG D IRUP IRU ZKDW WKH QH[W I

'0 >«@ WKH LGHD RI WDNLQJ WKH REMHFW LQWR WKH RUJDQLV
LW WR RFFXS\ LGHDOO\ WKH VSDFH ZKHUH , VDW

$KPHG GUDZV RQ WKH SKLORVRSKHU ODXULFH OHUOHDX 3RC
ERGLHV DQG KRZ ZH OHDUQ WKURXJK WKHP ,Q WKH DFWLYL)
2 ZH PLJKW JFDWFK:- D WKRXJKW $KPHG 91,QVWLWXWLRQD
FRQQHFWLRQ KHUH ZLWK WKH IHDWXUHV Rl WKH XQFRQVFLI
OXUNV DV D SRWHQWLDO IRU GLIITHUHQW IRUPV RI H[SUHVV
GHVLUHVY DQG DOORZ WKHP WR WUDYHO DQG FRPPXQLFDWH -
LQUHXGLDQ 3DVVLRQV 3V\FKRRGRQ\V.DWQBEP DQGW LRLK KV
DV $XJXVWR VXJIJHVWV WKDW XQFRQVFLRXV NQRZOHGJH |
SHUIRUPDQFH DORQH VXEMHFWYV EHLQJ XQDZDUH WKDW WKH
NQRZOHGJH ZKHQ VXEMHFWYV DUH DZDUH Rl SRVVHVVLQJ DQ
.QRZOHGJH $EGWNQYFNY LQ &RJIQLWLYH 3VSFKRORJ\

7KLY LQYROYHV D 2 PLQXWH VHPLQDU SUHVHQWDWLRQ R
ZRUG UHSRUW VXEPLWWHG WKH IROORZLQJ PRQWK

(( WUDFW IURP WUDQVFULSW RI VXSHUYLVLRQ PHHWLQJ ZLW



KDW ZDV LQYROYHG LQ PRYLQJ WKH TREMHFW

%\ WKH WLPH , FRPH WR PRYH LW , KDYH ORVW P\ HPRWLRQDO FR
LW DQG GR QRW JLYH PXFK WKRXJKW WR ZKDW PLJKW EH QHHGH

WKH PRYH RU ZKDW LW PLJKW PHDQ WR KDQG WKH REMHFW ERG
RWKHUYV

$ \HDU DIWHU FRPSOHWLQJ WKH REVHUYDWLRQV , DSSI
ZLWK D YLHZ WR PRYLQJ LW RXW RI WKH VWXGLR LQW
UHVSRQVLELOLW\ WR GR WKLV EHIRUH DOORZLQJ RWKI
LQ WKH UHVHDUFK LQVWLWXWLRQ

JLIXUH 'RFEXPHQWDWLRQ RI VHPLQDU SUHVHQWD)\



7DNLQJ DGYDQWDJH RI D 3K ' VHPLQDU WR H[SORUH W
KDQGOLQJ DQG PRYLQJ RI VHQVLWLYH IUDJLOH PDWH
HOVH , LQYLWH IHOORZ UHVHDUFKHUV WR HQJDJH ZLW
DQG DVVRFLDWHG IUDJPHQWYV )LJXUH +DQGOLQJ
SURPRWH WKRXJKW DQG GLVFXVVLRQ LQ D VRFLDO VSI
TWKH IUDJLOLW\ PRUH REYLRXV:- EHFDXVRIPMKBERED W H L
PH ,QGHHG , ODXJK ZLWK WKH UHDOLVDWLRQ WKD
SV\FKR WKHUDS\ SURFHVV QRWHV DV SURWHEWLRQ IR
XVH WKH UHVLGXH Rl SULRU H[SHULHQFH WR SURWEF
VKUHGGLQJV WKHPVHOY HN\K H GHURW HN \D R | TFY B YOLXDIE AKHD-Q
DQG XQZUDSSLQJ ZKDW LV FRQWDLQHG LQ WKH FRQVW
SURFHVV RI KRZ VRPHWKLQJ LV SDFNDJHG ODEHOOHG
RQH SODFH WR DQRWKHU 2 D SURFHVV WKDW D IHOQO
UHVRQDQFHV ZLWK WKH UMVED D ZR/ [3W MAHHQW RQ@JI VDRI K IR
WKURXJK WKH UHVHDUFK SURFHVV DV ZHOO DV DQ HW
WKDW DUH SDUWLFXODUO\ SRLIQDQW LQ KHDOWK DQG

SHWXUQLQJ WR WKH VWXGLR VRPHWLPH ODWHU WR DG
GLVPDQWOLQJ LW GLVSDVVLRQDWHO\ \HW ZKHQ , WRX
DQG KRZ LQWLPDWHO\ LWV WKUHDGY DUH HQWZLQHG

, UHDO MMRH HWKQWDWWHPSW WR VHSDUDWH RU GLVPDQWC
FKDQJLQJ LWV QDWXUH DQG GDPDJLQJ LWV LQWHJULW\
WUDQVSRUWJIXWH BHWORULEH WKH SURFHVV RI SDFNLQJ
RXW RI WKH VWXGLR PRUH 5K DK ¥Q LFHDIM R S\RDRADMRY H
SURYRFDWLYH SURFHVV LV IDU IURP ZKDW , DQWLFLSDW
KRZ WKH PDWHULDO LV SDENDJHG WUDQVSRUWHG DQG
PHDQLQJXUH

,ELG

$v , SDFN WKH VFXOSWXUH VKRZQ LQ )LJXUH , QRWLFH W
TYDOXDEOH:- RQ LW KDV PDGH LWVHOI YLVLEOH ZLWKRXW P\

HUVRQDO &RPPXQLFDWLRQ -XOLH :DOWHUYV ODUFK

%HFN\ 6KDZ 9f:RUNLQJ WKH 6SDFH $XIPHQWL QR X WDIHEIHI
,QWHUQDWLRQDO +DQGEHR®NER I&IWDD B Ve HBPH %/RWVHER QH ¥ R R WK



JLIXUMKLQNLQJ DERXW ORYLQJ WKH 2EMH
-RXUQDO QRWH - X0\

JLIXUBRYLQJ WKH 5HPDLQV RI 6RPHWKLQJ
ID\HUHG WLPH ODSVH VWLOOV ZLWK SKRWRJUDSKL

&RPLQJ WR OLIH DJDLQ WKURXJK WKHWH W ARI KKDD/AQ G OVLKC
DZD\ IURP Y KIDGMH LRU TSURGXFHG: WRIWKGQSKHIRDRDQ
DOWKRXJK DV .LYODQG QRWHV WKLV LV QRW WR VD\ |



ZD\V EXW LW LV D GLITHUHO@WHNHUQGIIRD &8BDIWRUP,DQXH.
PDWHULDOV ZKLFK KDYH QR LPSRUWDQFH LQ WKHPVHC
DV SDUWLFLSDQW 2 UHYHDOHG WKURXJK WKH DIIHFW L
7KLV LV HFKRHG E\ %DUUHWW ZKR DUJXHV IRU D PRGH
H[SHULHQWLDO SHUIRUPDWLYH DQG URRWHG LQ PDWH
LPSXOVH WR {KDQGOH REMHFWY DQG WR WKLQN DQG |

SHUVRQDO FRPPXQLFDWLRQ 6KDURQ .LYODQG VXSHUYLVLR

&ODUN 1% 3URSyVLWR 'D 0DJLD 'R 2ZEMHWR:- FLWH® LQ 'H]}
ULWLQJ DERXW &ODUN DQG WKH LQIOXHQFH RI SVIFKRDQDO!
EULQJV WKH DIIHFWLYH EDFNJURXQG LOQWR WKH IRUHJURXQG
LPDJLQH WR JR ZLWK DQG LQWR D WDVN: %HVW f/\JLD &OL

(VWHOOH %DUUHWW 9YO0DWHULDOLWD U$IDHF W RZQG GNKH BRIA
ODWHULDOLVP WKURXJK WKH $UWV /RQGRQ , % 7DXUXYV






QWHUUXSW

VWRS WKH FRQWLQXRXV SURJL
EUHDN WKH FRQWLQXLW\

:KDW KDSSHQHG ZKHQ \RX PRYHG WKH ZRUN LC

7KH DLP RI EULQJLQJ DVSHFWV RI P\ XQGHUVWDQGLQJ LQWR WK
LQ WKH IRUP RI WKH REMHFW ERG\ WKLQJ LV WR VWLPXODWH
UHVSRQVHEWLOO LW LV D IXUWKHU LQWHUUXSWLRQ DQG LQWUXYV
IRU D VKRUW ZKLOH , DP DJDLQ UHOLDQW RQ WKHLU KRVSLWDOLW

$OL WKLQNV WKDW LW PLIJKW EH IHDVLEOH RQ D ORQGEL
FOLQLF VR HYHU\RQHYV DWWHQWLRQ LV HOVHZKHUH
ORFDWLRQ RI ZKHUH , VDW LV SRVVLEOH * WKH SRRO W

7UDQVSRUWLQJ WKH REMHFW ERG\ WKLQJ LQ WKH FUX
KXVEDQG -RQ HYRNHV SRZHUIXO DVVRFLDWLRQV WR |
QRW OHDVW EHFDXVH RI WKH JODQFHV RI SDVVHUV E\
UHKDELOLWDWLRQ FHQWUH OD\LQJ LW GRZQ FORVH
JLIXUH %HIRUH XQSDFNLQJ LW , GLVWULEXWH OHDIOF
RSSRUWXQLWLHV WR UHVSRQG DV ZHOO DV FDUGV IR
WKHP LQ FRQISE@GHMPANIEHIBO OWKH REMHFW ERG\ WKLQJ WD
, GR H[WHQGLQJ IXUWKHU LQWR WKH VSDFH DQG VWD
DWWHQWLRQ ,QGHHG RQH SDVVLQJ VWDII PHPEHU VD
LQWR WKHWHDRI| JZKDW"- , ZRQGHU 7RGD\ ZVWWHKHH W

REMHFW ERG\ WKLQJ IRU D ZKLOH EXW VRRQ EHJLQ W|

, REWDLQ 8QLYHUVLW\ HWKLFV DSSURYDO WR LQYLWH UHYV
VHFRQG IRFXV JURXS 3RVWHUV DGYHUWLVLQJ WKH LQVWDO!
EHIRUH WR OHW SHRSOH NQRZ ZKDW , ZLOO EH GRLQJ 6HH ¢

'LDU\ 1RWH 0D\ IROORZLQJ D PHHWLQJ WR GLVFXVV
VHWWLQJ

0\ KXVEDQG -RQ PDNHV D FUXGH FUDGOH IURP FDUGERDUG
6HH $SSHQGL] DQG IRU GHWDLOV Rl WKH 3DWLHQW ,Ql

3HUVRQDO FRPPXQLFDWLRQ $XJXVW



DV LI ZDLWLQJ IRU VRPHWKLQJ WR KDSSHQ * IRU VRPHI
SHRSOH VSDFH WR UHVSRQG DQG P\VHOI VSDFH WR H]|
GLVWDQFH

JLIXUHQWHUUXSWLQJ WKH )ORZ
, QVWDOODWLRQ YLHZV $XIXVW

)LIXUBLWWLQJ $ORQJVLGH
-RXUQDO 1RWH $XIXVW

2YHUFRPLQJ FRQFHUQVY DERXW SHRSOH WULSSLQJ RYF
WKLQJ XQDWWHQGHG IRU D ZKLOH FDWFKLQJ D WKRX
2EVHUYLQJ IURP D GLVWDQFH RQ P\ UHWXUQ , DP VXI

-RXUQDO QRWH $XIXVW



HQYLURQPHQW 2 VLOHQ$W ROFRML @/L PHIVWLIVMA QW UHPLQI
ZLWK WKHLU ZLUHV 2 VLWWLQJ TXLHWO\ XQWLO DFWLY

6LWWLQJ ZLWK6DRON BK L\ OKNRRNO. VWDII PHPEHU DVN D

OLNH WR KDYH D FORVHU ORRN TWRX @KL FX WOKLHN HJ FAWRS |
SK\VLR"- WKH\ VD\ ¢,-00 GR ZKDWHYHU \RX ZDQW PH

PRYHV WRZDUGV PH ZLWK JUHDW GLIILFXOW\ RQ KLV

VZHDUV XQGHU KLV EUHDWK LQ ITUXVWUDWLRQ , ORRN
7KH SK\VLRWKHUDSLVW DFFRPSDQ\LQJ KLP RIIHUV HQF
VWDQG ZKLOH VKH IHWFKHV D ZDONLQJ IUDPH 7KHUH |
VZDOORZ WKH HPRWLRQ ZHOOLQJ XS EHIRUH LW VSLOO
PRYH TXLFNO\ DV KH PD\ RQFH KDYH GRQH )LJXUH

JLIXUHW -V D 60RZ 3URFHVYV
“-RXUQDO QRWH  $XJIXVW

'XULQJ WKH FRXUVH RI WKH PRUQLQJ WKHUH DUH ZKL\
WKH REMHFW ERG\ WKLQJ FRPSOHWHO\ ZKLOH RWKHU\
DVN LI WKH\ DUH ZLOOLQJ WR VKDUH WKHLU WKRXJKYV
2ZWKHUV ZULWH RQ FDUGV SRVWHG DQRQ\PRXVO\ LQWR

, DP DEVHQW IRU DSSUR[LPDWHO\ RQH KRXU DWWHQGLQJ W
:DOMNIORZI3KLORVRSK\



UHVSRQVHV IURP D YfORDG RI PDWHULDOV IRXQG RQ C
VRPHWKLQJ WKDW LV GLIILFXOW WR JUDVS:- ,Q FRQYHI
DQG MHWVDP DQG RI D PDVN WKDW LV fIULIJKWHQLQJ
TGRHVQ-W EHORQJ WKHUH- W fTWKURZV XS TXHVWLR
TXHVWLRQLQJ ZKHWKHU WKLV LV DUW RU ZKHWKHU WK
SVI\FKR WKHUDS\ D TXHVWLRQ WKDW DOVR WURXEOH
UHVSRQVHY DUH OLPLWHG WR VWDII , DP WROG WKDW
SRVWHU D SDWLHQW UHPDUNV LW ORRNV OLNH D VFL
KDV EHHQ DFFRPPRGDWHG VR HDVLO\" 2U LV LW EHFDX
GLUHFWO\ HQJDJHG ZLWK" 1R RQH ULVNV WRXFKLQJ L\
SDFNLQJ LW XS DV LI ZDWFKLQJ D YLGHR EDFNZDUGV
WKH FDU DQG WKHQ WR WKH VWXGLR IURP ZKHUH LW |

OHHWLQJ ZLWK $0OL WZR ZHHNV ODWHU WR VHW D GDW
WKDW HYHU\RQH KDV EHHQ WDONLQJ ZRQGHULQJ ZK|
WKLQNLQJ T:KDWHYHU KDSSHQV - VKH VD\V LW ZLOC
>«@ EURXJKW VRPEBWHKDIWWRKHOQH DV (IWRFUIRH OOQW WO\ |
KROG WKH SRWHQWLDO WR TWXUQ XV LQWR ZLWQHVV

ITXQDEOH WR VWRS WKLQNLQJ WDONKMHOQ DIM , UHBRRXA
VWRU\ RI WKH SDWLHQW ZKR FDQQRW EH UXVKHG VKH

7TKDW:-V WKH QXE <RX:-YH KLW LW RQ WKH KHDG &R
HYHU\WKLQJ IDVWHU 2 PRUHMKBQ D KXPDQ EHLQJ |

3HUVRQDO FRPPXQLFDWLRQ $XIXVW
(W F K&IHDLOW D 1 Q& HUDN B HQ WWD JPHQWYV S
3HUVRQDO FRPPXQLFDWLRQ $XIXVW



JLJIXUBNLQ WR D 7TRUQDGR
ID\HUHG MRXUQDO QRWHV $XJIXVW

, P LQOWHUHVWHG LQ WKH WLWOH T, QWHUUXSW
FRPH XS ZLWK WKDW"

SBURPSWHG E\ D IHZ SKRWRJUDSKY DQG DQ LQYLWDWL
REMHFW ERG\ WKLQJ WKH TXHVWLRQ LQWHUUXSWYV D

VHFRQG )RFXV *URXS LQ ZKLFK VWDII VKDUH WKHLU VV

; T.W-V D ELW OLNH VRRHKBERG WYX VWHZGWHGE X SUWR R HR
KRZ WKH\ ODQGHG 2 ELWV RQ WRS RI HDFK RWKF

< 1, GRQ-W XQGHUVWDQG LW -

7TKH VHFRQG IRFXV JURXS ZDV KHOG RQ 2FWREHU
(( WUDFW IURP WUDQVFULSW RI )RFXV *URXS ,, 2FWREHU



, ZRQGHU DERXW H[SHFWDWLRQV RI EHLQJ DEOH WR TI|
EHWZHHQ SURFHVVY DQG RXWFRPH 7KHUH LV D SDXVH

RSHQ D VSDFH IRU PH WR VSHDN DERXW P\ SURFHVYV
SDUWLFXODUO\ WIKRBRJQBNKHOPR/EQJ WIRIRKD/UKDYH WKURZC(
KRZHYHU , UHVSRQG DV DXWKHQWLFDOO\ DV SRVVLEO

, IHOW LQ D ZD\ WKDW , ZDV L QKR OX SWWAH LKW CSI
FRPLQJ LQ DQG GREW MWIONW RENVHUYZWYR@WHUUXS'
DQG URXWLQH DQG LQWURGXFLQJ VRPHWKLQJ XQID

, ZDV DZDUH FHUWDLQO\ RI QRW ZDQWLQJ WR WDI
GLGQ-W LQWHUUXSW>WERPIOWREZP W LWK HVVR® 6\ W KM
LQWHUU X8 WEBQONVKDOSVDL®LIITHUHQW ZD\ Rl VHHLQJ RLU
LW PLIJKW QRW EHRNGIHDQVRK B M @EDIM. QM IODIWD RRIXN
VWURNH 2 WKH LQWHUUXSWLRQ WR WKH IORZ RI EO
WR PDNH VHQVH RI VRPHWKLQJ RU RXU UHVSRQVH)
WR PDNH VHQVH RI VRPHWKLQJ

OLQGIXO RI QRW ZDQWLQJ WR WDNH VSDFH DzZD\ IURP
P\ H{SSHULHQFH UDWKHU WKDQ MXVW DVNLQJ WKHP WR
D VSDFH IRU WKLV ZHLUG UDWKHU SHEXOLDU fWKLQJ
SDWLHQW LQWHUUXSWV SURFHHGLQJV FRQWLQXLQJ L
VLIQLILFDQFH RI WKH REVHUYDWLRQV WKH fPDNLQJ-
ERG\ WKLQJ DQG UH DVVHPEOLQJ LW KHUH DQG KRZ |
WKH DWPRVSKHUH LQ W KH HPbiH WY QIQDIDANRQRE VNG JH P H (
WR JUHDFW: DGYHUVHO\ WR VRPHWKLQJ WKDW LV KDU
VHYHUDO SHRSOH UHPDUN KRZ XQFRPIRUWDEOH WKH |
ZDV KDUG WR H[SODLQ EXW LW IHOW fGLVFRQQHFWHG

,ELG

7KHVH ZRUGV IRUP SDUW RI D VHQWHQFH ZULWWHQ LQ WKH
WKHP RXW ORXG LQ SUHSDUDWLRQ IRU WKH PHHWLQJ DQG D.
DQG , IHHO HPRWLRQDOO\ PRYHG

I1RWHV IURP WUDQVFULSW RI )RFXV *URXS ,,



:KDW GLG \RX WDNH IURP WKH H[SHULHQFH"

, HQWHU WKH PHHWLQJ KRSLQJ WR JHW VRPH XVHIXO I
DFXWH VHQVH RI GDWD EHLQJ D fJLIW- DV ,QJROG V
HIWUDFWHGH LV H[FKDQJH DQG UHFLSURFLW\ LQYROY'}

JLIXUHDWD DV *LIW
"-RXUQDO QRWH $XIXVW

7KLY UDLVHV WKH TXHVWLRQ RI RZQHUVKLS K

, KHVLWDWH LQ UHVSRQVH WR .LYODQGYV TXHVWLRQ ZKLFK DOt
HWKLFDO FRPSOH[LWLHY LQKHUHQW LQ SURGXFLQJ WKLV ZRUN

, bP DZDUH WKDW , UHIHU WR WKLV SURMHFW DV fP\:
DXWKRU ZKHQ LW LV VXEPLWWHG IRU H[DPLQDWLRQ +|

,QJROG UHPLQGYVY PH WKDW 1GDWD- FRPHV IURP 1TGDWXP- PF
HIWUDFWHG ,QJROG T16HDUFK DQG 6HDUFK $JDLQ 2Q WKH O

SHUVRQDO FRPPXQLFDWLRQ 6KDURQ .LYODQG VXSHUYLVLR



$XWKRU LV WR LPSRVH D OLPLW RQ WKDOH WH{ LW > i@V |
SURMEWW DNFH 2 D UHIOHM KHROSHBWIH@RH 2 QRQHWKHC
WKURXJK FRQYHUVDWLRQ LQWHUQDO DQG H[WHUQDO
RWKHUV DQG ZLWK WKH VLWXDWLRQV , HQFRXQWHU D
, DP GRLQJ $V %LVKRS UHPDUNV UHIHUULQJ WR %DUYV
DOO NLQGV DUH PXOWLSOH DQG FR QERIUQX}IYO OJRIPQ GF
T>H@YHU\WKLQJ LV "ERUURZHGuW EHFDXVH HYHU\ ZRUC
VSDFH- E\ PDQ\ KKDAW PRWWHUV DUH WKH LGHDV H[SHL
UHVXOW IURP WKHVH LQWHUDFWLRQV $V $QD &DHWDQ
2 HPEHGGHG DQG HPERGLHG JLQ VLWXDWLRQV RI FR SL
DFWRUKH VRFLDO ERQG LV UHVWRUHG WKURXJK D FR(
UHIXVHV WR UHPDLQ VW D VXIGFP D&M R B IGKRU N DLRVK FLRADHAULDY
UHDGLQJ RI LW

SHUKDSV DV /HDY\ SURSRVHV LQ RIIHULQJ D YfERG\.:
IDITHFWLYH:- UDWKHU XWKWBN) DWW LHMHIQW WM LRH 1 HO R LIQF UNMRAH
IRU FROOHFWLYH UHDVRQLQJ- DV GLIITHUHQW WKUHDG
1RQHWKHOHVY ZKLOH WKH YERG\:- RI ZRUN PD\ EH SDV
LW PXVW EH KDQGOHG ZLWK FDUH DV PXVW WKH FRQW

5RODQG %DUWKHV T7KH ,HDWK RXWKEH BXBMWRSIKHOQQ+HD WK
6HH DOVR &ODLUH % LR/AOKPSH QIVB B URN L & RIEYGMAHPES @ -U DL
"KLWHFKDSHO 2

&ODLUH$ WV KIRFS DO +HOOV 3DUWLFLSDWRQGRQWIBQBRWXR
S

6PLWK fT'UDZLQJ RXW /DQJXDJH- S

$QD &DHWDQR f'HILQLQJ 3HUVRQDO 5HIOH[LYLWURSKDQWL
-RXUQDO RI 6RFLDO27KHR U\

/IHDYMWKRG OHHWV $UW $UWY %DVHG 5HVHDUFK 3UDFWLFH






JHHO WKH 7HQVLRQ

WKH VWDWH RI EHLQ
PHQWDO RU HPRWL

+RZ GRHV \RXU SUDFWLFH VR IDU LQIOXHQFH
\RX DUH GRLQJ"

6WRS WKH ZRUOG , ZDQW WR JHW RIl :HOO QRW RIIl DOWRJHWKHL
WR VORZ LW GRZQ

JLIXUHHHOLQJ WKH 7HQVLRQ
-RXUQDO QRWH $XIXVW

7KH ODUJH UREXVW VWUXFWXUH LV DOUHDG\ HPEHGGHG LQWR W
WR LW E\ ZHDYLQJ LQGLYLGXDO VWUDQGY DURXQG WKH HGJHV
VHFWLRQ ZKLFK RIIHUV D IUDPH IDJDb® @FOFRIXIKLFK WR ZHDYH

$v , PDQLSXODWH WKH PDWHULDO SXOOLQJ WKH VWUDQGV
GLUHFWLRQV DQG KROGLQJ WKHP LQ WHQVLRQ , IHHO WKH UHVLYV
WKH VWUXFWXUH , ZHDYH LQWR DQG P\ RZQ ERG\

'LDU\ QRWH $XIXVW



$ VORZ LWHUDWLYH SURFHVV LW WDNHV WLPH IRU U
IHYHUWKHOHVV WKURXJK WKH SURFHVV RI PRYLQJ DQ
RXW RI GLIIHUHQW LQVWLWXWLRQDO DQG GLVFLSOLQLE
WKH FRPSOH[ HQWDQJOHPHQWY DQG HWKLFDO WHQVLR
WKH FRUUHVSRQGLQJ SUHVVXUH IURP WKH DFDGHPLF
UHVLVWD QBB WKRRWKLWYRW LQWHQGHG DV VXFK D ZLUH
PDW RVKUDRKUKRK WR IHHO DQG WKLQN DV , TXHVWLRQ K
WKH VWUXFWXUH LPSRVHG DQG) KR H X F K W/IROPD N MW XW
DQG {KDUG W RHBWSH B XDDHHWKKHZHDYLQJ SURFHVV P

LQYROYHV VORZLQJ GRZQ VWRSSLQJ WR UHIOHFW DQG GZHO(
WKDW RIWHQ FKDOOHQJH DQG IUXVWUDWH FXUUHQW LQVWLWXW
FDUH VHWWLQJV DQG DFDGHPLD

. VLW ZLWK WKH )LWELW WUDFLQJV RI P\ KHDUWUDWH
REVHUYDWLRQ XQFHUWDWQ Z KRIND X8 B WHWH\ WHW X HIQ L Q
LQVWDOOLQJ WKH REMHFW ERG\ WKLQJ LQ WKH SODFH
EHJLQ WR fJORZ- WR ERUURZ IURP WKH HGXFDWRU 0D
IURP WKH LQHUW FRUSXV FRUSVH RI WKH GDWD W
LQGXVWULRXV PHFKDQLFDO VHDUFK IRU PHDQLQJV S|

, UHIHU KHUH WR UHFRPPHQGDWLRQV RI WKH 8QLYHUVLW\
FRQILUPDWLRQ RI P\ 3K' VXEMHFW NQRZQ DV WKH 5) &RQ
SURGXFH D VKRUW VWDWHPHQW RXWOLQLQJ ZKDW \RX FRQVI
WKH HQTXLU\ VR IDU LQ RWKHU ZRUGV ZKDW KDV \RXU ZRU
KHOSHG \RX WR XQGHUVWDQG DQG H[SODLQ KRZ WKHVH IL
DQG WR LQIRUP WKH GHVLJQ RI WKH UHVHDUFK DV LW SURJL

7KH 1ZLUH ZHDYLQJ:- ZRUNVKRS ZDV IDFLOLWDWHG E\ DUWLYV
WKH +DQQDK %HQQHWW 6FXOSWXUH *DUGHQ LQ (\DP '"HUE\\

'LDU\ QRWH LQ UHVSRQVH WR YZLUH ZHDYLQJ:- ZRUNVKRS
(( WUDFW IURP UHVSRQVH WR 5) DVVHVVPHQW SDQHO VXEP
,QLWLDOO\ , LPDJLQH ORRNLQJ IRU FKDQJHV WKDW PD\ FRL

ODJJLH ODF/XUH f7KH XPOQ\GHID A I6WWBLHV" &ULWILFDOSOHWK
P\ LQVHUWLRQ






RUGHUO\ FRKHUHQWXULWHWEHUHWDRMOLARRZ LQJ WKH S\
HISHULPHQWDO HGXFDWRU )HUQDQG 'HOLJQ\ WKH\ E}F
JHVWXUH RI DQ DFW

JLIXURUDFLQJ D SDWWHUQ
'RZQORDGHG )LWELW GDWD 6WXGLR 6HVVLRQV 9,

SDWWHUQV RI PRYHPHQW LQ WKH VWXGLR DUH SHUKD
KDUG WR IROORZ WKH GHQVLW\ RI OLQHV DFFXUDWHO\
EHFRPHVY DERXW PHUHO\ UHSURGXFLQJ WKH VDPH DV
7KHQ DOO , VHH LV D GHDG VSHGHKD SAL WX LWULORBIWAHI

JHUQDQG7HIM BUPFKQHDQ LAY RWSEROLA [0V 8QLYRFDO 3XEO
ODWH V SVIFKRDQDO\WW DQG HGXFDWRU '"HOLJQ\ IRXQGH (
DXWLVWLF FKLOGUHQ PDQ\ RI ZKRP ZHUH QRQ YHUEDO ++
FRQWHPSRUDU\ WUHDWPHQW DQG XQGHUVWDQGLQJ RI DXW
\RXQJ SHRSOH ZHUH GHVFULEHG DV fFORVH SUHVHQFHV:- D
5DWKHU WKDQ LPSRVLQJ ODQJXDJH RQ WKH \RXQJ SHRSOH

DOORZHG WKHP WR H[LVW:- 'HOLJQ\ VXJJHVWHG WKH\ WUDQV
RQ WUDFLQJ SDSHU PDSV 1R DWWHPSW ZDV PDGH WR LQWH&
LQWHUSUHW WKHP WKH IRFXV UHPDLQHG RQ WKH SURFHVV F
DV D IRUP Rl fQRQ YHUEDO:- QDUUDWLYH D VLJQ RI HVVHQW

JHUQDQG 'BQGHM ([RHELWLRQ /RQGRQ 6WDWHV RI 0LQG
&RQVFLRXVQHVYV "HOOFRPH &ROOHFWLRQ YHE U
KWWSV JDOOHU\HOO FRP UHYLHZV VWDWHV RI PLQG ! >DFF

([FHSW IRU WKH ZDON IURP WKH FDU WR WKH 'D\ &8HQWUH ZKL
WKH VDPH URXWLQH HDFK ZHHN DV GHVFULEHG LQ P\ 3UDF)
WKH KRXU

'LDU\ 1RWH $SULO



VSLGHU RQWR D JODVV SODWH DQG VRPH VNHWFK\ Z|
'LWKRXW D VWUXFWXUH WR DWWDFK WR WKHUH LV QR
2 QRWKLQJ WR SXVK DJDLQVW RU KDQJ DQ\WKLQJ RQ 2
FKDQFH RI FDSWXULQJ DQ\WKLQJ /LNH WKH VSLGHU V
ERG\ RU WKH ZHDYHU DW KHU ORRP , EHJLQ WR XQGH
D PDWHULDO HPERGLHG SURFHVV 2 D VIPERO IRU KDUZC

RI P\ ERG\ 2 LQWLPDWHO\ FRQQHFWHG WR WKH ZRUN , F
JLIXUH

YLIXUH 'RFXPHQWDWLRQ IURP DQG LQ UHVSRQV

'"HOLJIRMH SUDFKQHDQ DQG 2WKHU 7H[WV:- S

:ULWLQJ DERXW WKH WH[WLOH DUW RI $QQL $OEHUV:- FXUD
ORRP LV DQ LOQWULFDWH WKUHH GLPHQVLRQDO JULG ZKLFK
ZRUNV- %ULRQ\ )HU T$QQUBWHHWWFSHDYLQJ ODJLF-

,Q 2FWREHU , DWWHQGHG IRXU ZHDYLQJ ZRUNVKRSV DW
DORQJVLGH DQ H[KLELWLRQ RI WKH ZRUN RI $QQL $OEHUV W
BROR ([KLERRMW.RBHU 2 .DQXDU\ /IRQGRQ 7DWH ORGH!
DWWDFKHG WR D JEDFNVWUDS:- ORRP 2 DQ DQFLHQW YHUVD
VWLFNV DQG D EHOW 7KH ZDUS WKUHDGYV VWUHWFK EHWZHH
WKH WKUHDGY LQ WHQVLRQ )RU D PRUH GHWDLOHX GHVFU
'HDYLQJ 1HZ ([SBUGAEHWRWLRQ 3ULQFHWRQ 8QLYHUVLW\






5HZRUN DQG $PSOLI\

PDNH FKDQJHV WR WKH RULJL
LQFUHDVH WKH YRO
HQODUJH XSRQ RU

PDNH VRPHWKLQJ PRUH P

KDW DP , ORRNLQJ DW KHUH"

7KH FORFN WLFNV VLOHQWO\ PDUNLQJ WLPH DERYH D VSRWOLJKW
WKH VKDGRZ RI D ERG\ VKH GUHZ EHIRUH LW H[LVWHG )LJXUH

JLIXURUDFH 5 HFROOHFWLRQV
((WUDFW IURP D ZULWLQJ LQ SURJUHVYV

$ FRQIHUHQFH GHOHJDWH HQWHUV WKH VPDOO WXWRULDO URRP
REMHFW ERG\ WKLQJ RFFXS\LQJ WKH URRP DQG VLWV RQ RQH RI \
RSSRVLWH PH 2QH RI ILIWHHQ SHRSOH WR DUULYH RYHU WZR GELC
PLOQXWH H[SHULHQWLDO HQFRXQWHU WKH\ KDYH PDGH DQ DSSRLC



VLIQHG XS IRU VRPHWKLQJ <HW pQHLWKHU RI XV NQRZ ZKDW NLQ
ZH ZLOO KDYH RU ZKDW ZLOO KDSSHQ ZLWKLQ WKH FRQVWUDLQW)
VSDFH DQG WLPHIVR SUHVHQW WKRXJK QRW YLVLEOH LV pWKH Y
LWV PDNLQJY + DQ LQWHUPLQJOLQJ RI PRUH RU OHVV GLVWLQFW D
YRFDO VRXQGV ZLWK YDULRXV RWKHU QRLVHVY DFFRPSDQLHG E\ |
WKDW PDUNV WKH SDVVLQJ RI HYHU\ ILYH VHFRQGYV

&DQ \RX WDON DERXW WKH VLIJQLILFDQFH RI W

$VVRFLDWLRQV WR D YRLFH EHLQJ PXIIOHG

1RW XQOLNH 5REHUW6ORR ZUMKW KH BRYRNX R IY,RLVFHR RQ [
PDNLQJ- FRPSULVHV D UHFRUGLQJ RI WKH WZHOYH KRX
KRXU D ZHHN RYHUSWWHKOYHWHKIHNWWULQJILQJ DOO WK
VRPHZKDW OHQJWK\ WZHOYH KRXU VHTXHQFH , IROOR:
RI UHFRUGLQJ UHGXFLQJ LWYNFHXORWULIRQ WERRR @ H BXCQRM |
LQ IRUP , SUHVHQW WKH REMHFW ERG\ WKLQJ ZLWK D
HYLGHUWRRHKWHWY SURGXFWLRQ DOEHLW LQ D FRPSUH\
8QOLNH ORUULV KRZHYHU LW LV D FRQVWUXFWLRQ LC
(YHQ WKRXJK , UHFRJQLVH PDQ\ RI WKH VRXQGV , PDN
PDNLQJ DQG DVVHPEOHG GLIITHUHQWO\ LW LV KDUG V

(IWUDFW IURP 'HEELH OLFKDHOV f(%HWZHH@®XBDGRXBWEBYV !
E\ 6DUDK 6PL]] DQG -XOLH :DOWHUV 6KHIILHOG ,QGHSHQGF
$JHQF\- LQOWHUYHQWLRQ ZDV PDGH DV SDUW RI WKH 'HVLJQ -
8QLYHUVLW\ LQ ,W FRPSULVHG D VHULHV RI RQH RQ RQH
fGRXEOH DJHQWV:- DOO KHDOWK SUDFWLWLRQHUV DQG D!
PHWKRGY WR ORRN FULWLFDOO\ DW DVSHFWV Rl WKH KHDOW
FDQ EH GRZQORDGHG KUYRWSWKHZZHAEMWHMEH DML FKDHOV FR XN
7KH DUWLVW DQG HGXFDWRU $QQH 7DOOHQWLUH DOVR VHW
ODUWLQ:-V &ROOHJH RI $UW DQG 'HVLJQ T&HQWUDO WR WKH :
2 WKDW WKH SURFHVVHV RI H[FKDQJH QHJRWLDWLRQ DQG FI
LQ WKHVH DFWLRQV WKDW QH X\8R\SL WZRD & FEDROE D IR Q R/ GR !

5REHUWAERY ZULMK WKH 6RXQG ROLWNG 2HQGLDN,IQYIWDOODWLRQ
'$ 6HDWWOH $UW OXVHXP KWWSV DUW VHDWWOHDUWPXYV
RI LWV RZQ PDNLQJ! >DFFHVVHG 1RYHPEHU @

$Q H[FHUSW IURP 1T7KH YRLFBIY®DILOWY GPHD N IR - WKH y
KWWSV Z7Z7Z7Z GHEELHPLFKDHOV FR XN YRLFH RI LWV PDNLQJ

, W KDV EHHQ VXJJHVWHG WKDW ORUULV:-V ZRUN LV 1D PDQ
PHDQV DQG PHWKRGV RI LWV RZQ SURGXFWLRQ LW KHUDOG
GXUDWLRQ SURYLVLRQDOLW\ DQG LQFRPSOHWLRQ WDNH Sl

6HHKWWSY 72727Z PHWPXVHXP RUJ DUW FROOHFWLRQ VHDUFK




PDNH FRKHUHQW VHQVH RI WKHP $V LQ FRPERYWWBQ.
LQ D 5SRRWUH KH UHFRUGV KLPVHOI VSHDNLQJ WKHQ S
UHSHDWLQJ WKH SURFHVV WKH VWUXFWXBHVBREQ GPW DL
GLVRULHQWDWHY DQG UHIUDPHV P\ HISHULHQFH RI WK
,QGHHG , DP TXLWH XQSUHSDUHG IRU ZKDW LW HYRNH

)LIXUH 9RLFH %HLQJ OXIIOHG
'LDU\ QRWH $XIXVW

'LWK OLVWHQLQJ IUHH WR PRYH LQ WKH VSDFH RI UHV]I
XS LQWHOQVLI\LQJ WKH DPILIKEMWLY H5HI\EWUXAQYXRWLQJI WK
QHZ WH[WXUH DQG PHDQLQJ WR ZKDW KDV JRQH EHIRU
DQG DPSOLILHG WKURXJK WRXFKLQJ WKHROWRILRU Q\HK
SV\FKRDQDO\VW 7KRPDV 2JGHQ LW LV DV LI SDVW HI[S
KDG QRW SUHYLRXVO\ KHOG 2 fH[SDQGLQJ WKH UDQJH
LV DEOH WR GHULYH IURP RQBARKERWUR QD GVHIHGEH DD W
WIHRZVKH ZRUN UHYHUEHUDWHYV DKIBY WHYRQD W R § VLWL
XQFOHDU 2QH GHOHJDWH UHPDUNV WKDW LW VRXQGYV
WKH ELWV DQG SLHFHV VFDWWHUHG RQ WKH IORRU RW

$OYLQ /MPLBEUWWLQJ LQIRBRRRPQG (OHFWURPDJQHWLF 7DSH

%UDQGHLYV 8QLYHUVLW\ ‘DOWKDP 0%

KWWSV ZZZ ELQJ FRP YLGHRV VHDUFK"T , P 6LWWLQJ LQ

>SDFFHVVHG -DQXDU\ @ 7KH ZRUGV /XFLHU UHSHDWYV DU
IURP WKH RQH \RX DUH LQ QRZ , DP UHFRUGLQJ WKH VRXQG
LW EDFN LQWR WKH URRP DJDLQ DQG DJDLQ XQWLO WKH UHV
VR WKDW DQ\ VHPEODQFH RI P\ VSHHFK ZLWK SHUKDSV WKH
ZLOO KHDU WKHQ DUH WKH QDWXUDO IUHTXHQFLHV RI WKH U
VR PXFK DV D GHPRQVWUDWLRQ RI D SK\VLFDO IDFW EXW PF
VSHHFK PLJKW KDYH -

S5LFFDUGR :DQNH T$0YLQ /XFLHU 7KH 6SDFH LQ WKH B6RXQ
&G ORGH 5HFRUG 5$-DAMADW KR ROIBN B H U 6HH DOVR ODUWKD -
$OYLQ /XFLHU V , $P 6QWMBHQ R XY D O5RRMB XA WRGHUQ $UW

2JGHQ 92Q +ROGLQJ DQG &RQWDLQLQJ %HLQJ DQG 'UHDPL!



RU LV VWLOO PLG FRQVWUXFWLRQ 2 QRW \HW ILQLVKHC
JRU PDQ\ WKH VRXQGWUDFN GLVWUDFWY DQG DQQR\V
WKH FRQYHUVDWLRQ LV HOXVLYH DQG GLIILFXOW WR I}
LOQWHUIHUH ZLWK D FDOPHU TXLHWHU YLVXDO DSSUF
DQRG WHQVLRQ )RU RWKHUV WKH\ GLVWXUE DV LW LV >
FRPH HYRNLQJ WKRXJKWV RI ROG LQVWLWXWLRQV VR
WU\LQJ WR HVFDSH D VLWXDWLRQ 2 D ERG\

:KDW RWKHU UHVSRQVHV GLG \RX JHW"

H:KDWYV JRLQJ RQY D XQLYHUVLW\ HPSOR\HH DVNV RQ SDVVLQJ W
UHPDUNLQJ EHIRUH WKH\ PRYH RQ WKDW WKH ZRUN EULQJV WR PL
HISHULHQFHVY DQG pPH[SRVHG QHUYHVT

'LWK WKH H[FHSWLRQ Rl RQH SHUVRQ DOO WKH GHOH
WKH LQVWDOODWLRQ P\ IHOORZ 'RXEOH $JHQW REFEF)
'DOWHUV TXHVWLRQV ZK\ EULQJLQJ WKH ZRUN LQWR
GLVUXSWLYH DQG ZKHWK KX UMD \LVDW KNH YPRIW M L QSHVIYN
QRWHV fEHLQJ KXPMWQ WKIRHWQARXQWHU LV QRW ZKDW
EHFDXVH LW SUHVHQWY VRPHWKLQJ RXWVLGH JVRFLD
DQG GLIILEXOW WR PDNH VHQVH RI LQ FRQWUDVW Wi
FRQIHUHQBHWHG FDUU\LQJ WKH VKURXGHG REMHFW ER
LWV FUXGH FRQWDLQHU WXUQV WKH KHDGV Rl WKRVH
PRYL@IWKWRNINSDFH LQWHUUXSWV PRUH IDPLOLDU SU

6RPH WKRXJKWYV I[URP SDUWLFLSDWLQJ GHOHJDWHYV FRQYH\
, QWHUYHQWLRQ 6KHIILHOG +DOODP 8QLYHUVLW\ 6HSWHF

3HUVRQDO FRPPXQLFDWLRQ DQRQ\PRXV 6HSWHPEHU
3HUVRQDO FRPPXQLFDWLRQ -XOLH :DOWHUV 6HSWHPEHU
1RWH IURP NH\QRWH OHFWXUH E\ 3URIHVVRU -D\QH :DOODF}
3HUVRQDO FRPPXQLFDWLRQ DQRQ\PRXV 6HSWHPEHU



JLIXUHKHQ WKH :KROH :RUOG LV 6LOHQW (YHQ 2Q
'RFXPHQWDWLRQ 'RXBOH BEHQF\

JLIXURALG\LQJ WKH OHVV
'RFEXPHQWDWLRQ 'RXEOH $JHQF\ 6HSWHPE

7TKH WH[W WKDW IRUPV WKH FDSWLRQ IRU WKH SKRWRJUDS
ODODOD <RXVDI]DL ZKLFK FDQ EH VHHQ RQ WKH ZDOO RI Wt
RQO\ EHJLQV WR YJORZ- VRPH FRQVLGHUDEOH WLPH ODWH
SKRWRJUDSK bQG WKH UHODWLRQ RI WKH WH[W WR WKH PDYV



$W D FRQIHUHQFH FRQFHUQHG ZLWK KHDOWKFDUH SHI
WKLQJ DQG LWV YDULRXV SDUWV EULQJV DVVRFLDWLFE
ERGLO\ SURFHVVHV DQG GLDJQRVHV 2 ZKLOH IRU RWI
WUDSSHG LQ RQH:-V ERG\ 7KH KDQGV HYRNH JKRVWO\
FDOOHG WR YfGR- VRPHWKLQJ URRB WPPNDH/GI BQ MROH/&R FEQ )\
IROGHG EODFN FORWKLQJ VWLPXODWHYVY WKRXJKWYV RI
ODFN RI H[SUHVVLRQ WKH IDFHOHVVQHVV RI VRPH K
XQGHUQHDWK WKH PDVN WKHUH LV D PDQJOHG PHVV
2WKHUV FDUHIXOO\ PRYH DURXQG WKH REMHFW ERG\
ILQDO YLVLWLQJ GHOHJDWH DFWV RQ D GHVLUH WR W

:KDW GLG \RX WDNH IURP WKH LQWHUYHQWLRQ

7KH IROORZLQJ PRQWK ZH IRXU YfGRXEOH DJHQWV- UHI
H[SHULHQFHV RI LW 7KLQNLQJ DERXW WKH FRQIHUHQ
DFNQRZOHGJH WKH WHQGHQF\ DQG LQVWLWXWLRQDO
FRQVXPH DV PXFK DV SRVVLEOH 2 DOWKRXJK WKHUH LV
WLPH WR IXOO0\ DSSUHKHDMR WAKPLRXWBLRYMUDOO HQF
DWWHPSW WR RIIHU D PRUH SHUVRQDO LQWLPDWH FI
WKLQJV GRZQ DV 6FK|Q PLJKW VD\ LQ DQ HQGHDYRX
ORVBWLOO DOWKRXJK ZH ZDQWHG SHRSOH WR ERRN |
ZRXOG OLNHO\ KDYH JRW LQ D PHVV ZLWK WLPLQJV D
ZKDW RIWHQ KDSSHQV LQ KHDOWKFDUH

+DYLQJ QHYHU SUHVHQWHG LQ WKLV PDQQHU EHIRUH
6PL]] GR QRW H[SHFW WR JHW DQ\WKLQLHYWXYSWKH DY
FRQWUDU\ WR H[SHFWDWLRQV , DP WDNHQ E\ VXUSULV
$OWKRXJK WKHUH LV D SDOSDEOH H[SUHVVHG WHQVL

3HUVRQDO FRPPXQLFDWLRQ <XHQ )RQJ /LQJ MRLQW VXSHU
IRU D IXOOHU H[WUDFW Rl WKH DQQRWDWHG VXSHUYLVLRQ L

HUVRQDO FRPPXQLFDWLRQV -XOLH :DOWHUYV 2FWREHU
6FKXHISHIOHFWLYH 3UDFWLWLRQHU
BHUVRQDO FRPPXQLFDWLRQV 6DUDK 6PL]] 2FWREHU



PDWHULDO JERG\- LQ FRQMXQFWLRQ ZLWK WKH GLVFR
WU\LQJ WR XQGHUVWDQG RU VLWWLQJ ZLWK WKH XQFH
WKH PHVV DQG WKH HPHUJHQW GLDORJXH LV IXOO RI

DOWKRXJK , EULQJ P\ NQRZOHGJH DQG H[SHULHQFH D\
DUWLVW UHVHDUFKHU , XQGHUHVWLPDWH WKH DIIHFW
VLWILDRIGW KLY VWUDQJH FRQIXVLQJ REMHFW ERG\ W
ZKHQ \RX ZDON LQ:- RQH GHOHJDWH VD\V fWR VHH D
ZKDW: -V KDSSIHRX®VH WKLV LV QRW SV\FKRDQDO\VLV
LW LV DQ DQDO\VLV RI VRUWV DQG GRHV UHTXLUH D

LQKHUHQW LQ P\ SRVLWLRQ SUHVVHV LQ DV WKH DIIHF
UHDOLVH WKDW , KDYH SHUKDSV QRW SDLG GXH FDL
LQWHQWLRQV RI LQYROYLQJ SHRSOH DV ZLWK WKH U]
ZLWK JRLQJ LQWR D FRPPXQLW\ DQG GLVUXSWLQJ LW

$OWKRXJK VHULRXV LQ LWV HQGHDYRXU D SDUW RI PH
VD\ ZKDW WKH IXFN LV VWKW D 8W -\ @ KB IDDICLEOMVW K H
HOVH FDQ , GHIHQG P\VHOI LQHDQIXJFK SBWWRWKRIURARI
XQGHUWRQHY DV ZH LPDJLQH KRZ VRPH GHOHJDWHV P
RQWR :DOWHUV:-V LQWHUYHQWLRQ ZKLFK EHEDPH LQ
$VVRFLDWLQJ DVSHFWV Rl WKH REMHFW ERG\ WKLQJ

GHOHJDWH FRPPHQWY fWKHUH-V D ORW RI XQSDFNLQJ
DUH XQSDFENHG VWUHZQ HYHU\ZKHUH KRSLQJ WKH\-UF
ZKHQ WKH\ JHWLRRPHWKLQN , KROG WKH VLWXDWLRQ Z
WR WKH EULHI EXW VRPHZKDW XQVHWWOLQJ HQFRXQW
,QGHHG DV 6PL]] QRWHV JRLQJ WR WKH GRFWRU FDQ

WR KDYH D GHEULHI EXW WKH VI\VWHP GRHVQ-W DOOR

,ELG

(IWUDFW IURP WUDQVFULSWLRQ RI '"RXEOH $JHQF\ UHIOHFW
%LOOLJ Y)UHXG DQG WKH /DQJXDJH RI +XPRXU-

SHUVRQDO FRPPXQLFDWLRQ DQRQ\PRXV 6HSWHPEHU
BHUVRQDO FRPPXQLFDWLRQ 6DUDK 6PL]] 2FWREHU



JRQJ /LQJ ILUVW DVNV LI , DP YfH[SORULQJ FDUH RI
REVHUYDWLRQDO DOWKRXJK , KHVLWDWH WR LQWHUS

J)LIXUH ([ WUDFW IURP VXSHUYLVLRQ UHFRUC

<HW LW LV RQO\ DIWHU PRYLQJ WKH REMHFW ERG\ WK
, EHJUBHORWKH VLIJQLILFDQFH Rl WKH HWKLFDO GLPHQ
P\ UROH DV DUWLVW UHVHDUFKHU :KLOH REWDLQLQJ
RXU FRQYHUVDWLRRQEO D 8FHRBRRLOBUHQFH SUHVHQWDW
WKH 8QLYHUVLW\ UHTXLUHPHQWY IRU HWKLFV DSSUR
IUXVWUDWHG ZLWK P\ ODFN RI IRUHWKRXJKW DQG D
DSSOLFDWLRQV LW LV WKH fDIWHUZDUGVQHVV:- 2 QRW
LWVHOI EHFRPHV PRVW VLJQLILFDQW *UDSSOLQJ ZLW
PH WR WKH SV\FKRDQDO\VW -DFTXHV /DS O DIFKH DFRX K

6. WKH UHDOLVDWLRQ YfDIWHU:- VRPHWKLQJ DQG LWV LPSRUWI
D EORZ LQ WKH SDVW DQG WKHQ LW FRPHV LQWR WKH SU
PDWHULDO ZKLFK LV SUHFLVHO\ ZKDW \RX DUH DUJXLQJ

(ODERUDWLQJ )UHXGE KW PRIXEFENFYIYR Z O HVGLIMY DWXE W k
ZRWKN WKRXJKW ZKLFK KH VXJJHVWYVY LV D ELGLUHFWLI
EDFN$V SV\FKRDQDO\VW 'DQD %LUNVWHG %UHHQ VXJ
HOHPHQWYV WR EH DVVLPLODWHG GLJHVWHG DQG WI
FDSDFLW\ WR ZDLW DQG WROHUDWH WKH GLVFRPIRUYV

3HUVRQDO &RPPXQLFDWLRQ <XHQ )JRQJ /LQJ VXSHUYLVLRQ
3HUVRQDO &RPPXQLFDWLRQ B6KDURQ .LYODQG VXSHUYLVLF

-HDQ /DSOBREPWYRDWLTXHWDBULMDS8)V &RXBSODQFKH FRQFH:
DV D VSLUDO UDWKHU WKDQ D VWUDLJKW OLQH RQH WKDW
WLPH LW LV EURXJKW WR JR RYHU WKH VDPH WKHBBVqKRSLQC
&RERBWHUZBODGVYQYNVRULILQV LQ JUHXG-V HDUOLHVW ZULWLQ
/IDFDQLDQ SV\FKRDQDO\VWVY DQG PRUH UHFHQWO\ %ULWLVK



PHDQLQJ UHWURWHHWWHYSMOIFKRDQDO\WLF SYRARRWKHL
DUW PXVW TXQVHWWOH WHKWRXIK DRI® KQWYHWWSDB\ IDQ I
GHDOLQJV ZLWK WKH UHVHDUFK VLWXDWLRQ 2 ORRSL(
GRFXPHQW WKH SURFHVV DQG KRZ , PRYH KDQGOH I
P\ XQGHUVWDQGLQJ LV DOVR VRSKLVWLFDWHGO\ PRY}
T1KDQGOLQJ- DV SDUW RI DUWLVWLF SUDFWLFH EHF
TFRQFHUQIXO GHDOLQJYV:- ZKHUH WRROV DUH QR ORQ
UHVSRQVLEOH DORQJ ZLWK RWKHU HOHPHQWV KIRIWNVE U
WKHQ DV -DKQ DQG %RJDG SURSRVH ZKLOH fWKLQJV:
FDSDFLW\ WR UH VHQVLWLVHZRWRWBUINIDEWYY K DMVAIKOHD!
DUWZRUN 2 WKDW PRPHQW ZKHUH WKH ERG\ RU WKH J

,JLPH DQG WKH'FL q¥ LERNNVSVHG %UHHQ GUDZV DWWHQWL
SVIFKRDQDO\WWY KDYH SODFHG BUW¥ KFHRYQIR WCH\Q MVIXUD W HAPKSH
JLYHQ E\ )UHXG YDULHVY EHWZHHQ WKUHH GLITHUHQW XVDJH
RQH LPSOLHVY D PRYHPHQW IURP SDVW WR IXWXUH VRPHWKL
DFWLYDWHG ODWHU RQ >«@ 7KH WKLUG PHDQLQJ LPSOLHV
PHDQLQJ UHWURVSHFWLYHO\ W LV WKLV WKLUG PHDQLQJ V

E\ /DFDQ DQG GHYHORSHG E\ JUHQFKsBVHERPALPO\DWE W R

&RX8KH ,QWHUQDWLRQDO -RXUQDG RI 3V\FKROPSIODVILVLQJ
DQG WKH VXEMHFWLYH QRQ OLQHDULW\ RI WLPH ZLWK LW
fUHYHUEHUDWLRQ WLPH:- FUHDWHG E\ WKH FDSDFLW\ WR ZC
fERWK D FKURQRORJLFDO DVSHFW DQG D EDFN DQG IRUWK C

SRWWV 9% /LWWOH 2EMHFW:- S

5HORFDWLQJ RXU WKLQNLQJ LQ YKDQGOLQJ DV FDUH:- %ROV
EH VHHQ WR HPHUJH LQ WKH LQYROYHPHQW ZLWK PDWHULDOC
WXUQ EHFRPH FROODERUDWRUV LQ FUHDWLQJ RSHQ VSDI
SKLORVRSKHU ODUWLQ +HLGHJJHU DQG KLV FKDOOHQJH WR
UHODWLRQVKLSY WKURXJK ZKLFK KH SRVLWV D UHODWLRQ F
WKDW JDUWLVWLF SUDFWLFH LQYROYHV D SDUWLFXODU UHV
HOHPHQWY WKDW PDNH XS WKH DUW HQVHPEOH- WKDW LW L
ZRUOG %DUEDUD %ROW f+HLGHJJHU $DQGHDE LBV NW\QDHIGE
3ROLFLHV 1H®ZXYSSFWLPQLBRXYFLO Rl 8QLYHUVLW\ $UwW
%DUEDUD %ROW f$ 1RQ 6WDQGDUG 'HYLDWLRQ +DQGODEI
5HVHDABSAHKFXODWLRQ DQG ,QQRYDWLRQ $SSO\LQJ $DDEWUBH
%ROW f7KH ODJLF 3VDRWAFGGOLOHYVHIMUFK $ 983 RD FRAWH D Q|
%DUUHWW DQG %DUEDUD %ROW /RQGRQ , % 7DXUXV S

-DKQ DQG %RJIJDG 9f%\SURGXFWV DQG 3DUDVLWHV:- S






(ODERUDWH

DGG PRUH GHWDLO WR ZKD!

,Q ZKDW RWKHU FRQWH[WY KDYH \RX UH SUHYV

,Q DQ DWWHPSW WR DYRLG WKH FRPSOLFDWLRQV LQKHUHQW LQ ¢
, EUDFNHW WKH UH WR LQGLFDWH D IXUWKHU UHSHWLWLRQ LQ W
D ORRSLQJ EDFN XQGRLQJ RU GRLQJ DJDLQ EXW , FDQQRW HVI

J)LIXUHSH DVVHPEODJH
SHIJLRQDO PHHWLQJ RI DUW SV\FKR WKHUDSLYV

,Q '"HFHPEHU , UHWXUQ WR WKH DUW SV\FKR WKHU
REMHFW ERG\ WKLQJ DJDLQ ZLWK KHOS WR UH VLWX
URRP ZKHUH , EHIJDQ WR XVH DUW UHIOHID®SWQQ Y RPRI
SUHVHQWDWLRQ WR WKH XQIROGLQJ VLWXDWLRQ ZKL
TfERG\:- DQG LWV YDULRXV SDUWYV LQ WKH FRPSDQ\ RI L

,GQLFWXUHLDIOHLPP\OLWFKHOO SURSRVHV D PRYH DZD\ IURP Wik
TREMHFWY UHSUHVHQWLQJ:- WRZDUGV D IRFXV RQ WKH FXOW
SURGXFHG YDOXHG YLHZHG DQG BLFRMXUIHGKHRU\TKRPDW
9LVXDO S5HSUKIVADQIQWRWDWLBQLYHUVLW\ RI &KLFDJR 3UHVYV

7KLY URRP LV WKH VPDOOHVW RI WKUHH VWXGLR WUDLQLQJ



2 ORRNLQJ OLVWHQLQJ DQG UHVSRQGLQJ WR WKH RI
WRJHWKHU DERXWH RV YV

T W VHHPV WR EH TXLWH QDWXUDO WKDW LW:-V JRQH E
JRQJ /LQJ UHPDUNYV

6. W FRXOG KDYH EHHQ DQ\WKLQJ WKDW ZDV EURXJKW LQ W
ILJIXUH RI WKH DQDO\VW >«@ EHFDXVH LW:V D IXQFWLRQ 2
FRXOG WDNH DQ\WKLQJ LQ DQG GHFODUH LW WR EH WKH D
DQG \RX PLJKW SURYRNH GLIITHUHQW UHVSRQVHV EXW
VRPHWKLQJ DERXW WKH UROH RI SURMHFWLRQ

'0 <HV LW PDGH PH WKLQN DERXW PDNLQJ D VSDFH
6. %\ SXWWLQJ D WKLQJ LQ LW"

$V , VXJIJHVW HDUOLHU WKH REMHFW ERG\ WKLQJ LV |
UHVLGXH RI D OLYLQJ GLDORJXH ZLWK PH DV SDUW RI
SODFH LQ ZKLFK LW LV FUHDWHG 2 LW DFWV DV D PHGLI
DURXQG LW:- DV .LYODQG UHROHBNVOLW WV RRRRHVQGS ¥
RIIHU D IUDPHZRUN IRU SDUWLFLSDWLRQ DQG KRZ WK
HQJDJHPHOQRK BDOWH BRMHFUYHQWLRQ PD\ ZHOO KDYH EHE
SULYDWH LQWLPDWH RQH WR RQH QDWXUH RI WKH H{¢
,Q FRQWUDVW WKH )RFXV *URXSV DW WKH UHKDELOLW
SKRQHV DQG RWKHU GLVWUDFWLRQV $QG DOWKRXJK
ZKHQ WKH REMHFW ERG\ WKLQJ LV LQVWDOOHG WKHUFL
HWKLFV RI H[SRVLQJ SDWLHQWY WR LW EHFDXVH RI LW
DUW SV\FKR WKHUDS\ VHWWLQJ LW LV XQVXUSULVLQ
VLWWLQJ LQ D FOLQLFDO ZDUG ZLWK VRPHRQH WU\LQJ
DV ZH OLVWHQ WR fWKH QRLVHYV ZHWK XIP\D (H FIDHIL\M R U A M
GUDZLQJ RQ WKH ZRUN Rl WKH DUWLVYW UW WHDLIQF WHRUH}

$UW 7KHUDS\ bQG /RVV 2 5HJLRQDO OHHWLQJ RI $UW 7KHUD!:

3HUVRQDO FRPPXQLFDWLRQ <XHQ )RQJ /LQJ MRLQW VXS
LQVHUWLRQ

(( WUDFW IURP WUDQVFULSW RI VXSHUYLVLRQ PHHWLQJ "H
SHUVRQDO FRPPXQLFDWLRQ VXSHUYLVLRQ PHHWLQJ ZLWK |
S5HIOHFWLRQ &KULV :RRG 'HFHPEHU



WR FDSWXUH D ZRUNLRHDASWGEHUYRUBWDQ RQO\ TZHDY
DFFHSW WKHUH ZLOO DOzZD\V EH WKLQJV WKDW FDQQR
DUH VWLOO IXQGDPHQWDOO% YHHMHRQWD U WSKHF&B W
HGXFDWRU DJUHHV ZKHQ VKH QRWHYVY DIWHU WKH PHH
YLVFHUDO FRQIXVLRQV 2 WKH VWUXJJOH WR NQRZ DQG

, bP SOHDVHG WKH ZRUN UHVRQDWHY DQG EULQJV TFF
FOLQLFDO DQG SHUVRQDO YHWO H FARLCRGHAZIK KRN R WZLKOMY i Y
RXwW 'R, UH VLWXDWH WKH REMHFW ERG\ WKLQJ PHUI
SV\FKR WKHUDS\ FRPPXQLW\ RU GRHV P\ LQWHUHVW
HQJDJHV ZLWK WKH ZRUOG RXWVLGH DUW DFDGHPLD"
DIWHU '"HIHX]H ZKLFK LQYROYHV RWKHUV DV SDUWLFL!
LOQOWHUHVWHG LQ WKH LGHD RI fUHSHDWDEOH VXUSUL\
UHVSRQVH LV GLIITHBARWHHDER WLWVKHSHUYLVLRQ PHHW
ERWKHUHG E\ WKH IHHOLQJ WKDW LW KDV EHFRPH DQ 1
SODFHV WR EH OERMXNWGIDR\WP W GBOMWG Q AMK URKIWKHK W M/ K L
PLIKW H[SORUH KRZL2MKMHUWL WPEDONAERGHOD WLRQVKLS F|
IURP RQH RI FDUH WR QRW FDULQJ" +DYH , VTXDVKHG P
SXOOV PH EDFN SUHVVLQJ PH WR QRWLFH DQG IHHO P!
D QHZ PRUH VXEVWDQWLDO 9YER[- WR KROG WKH REME
EXW RQH WKDW DOORZV WKH ZRUN WR EUHDWKH )LJX

JHHD 3LHQLPINL 9$ 5HVHDUFKLQJ $UWLVW DV WKW *¥\@ HIAD
SHVHDUFKHU ,Q %HMZHE\QOHDW LMW GINHOHDQEK6DUD 5RXWDU
RI $UW DQG 'HVLJQ 2

LELG S
HUVRQDO FRPPXQLFDWLRQ &KULV :RRG '"HFHPEHU
(( WUDFW IURP D UHYLHZ RI WKH ZRUNVKRS SXEOLVKHG LQ D

'"HIHX]H VXJJHVWV WKDW WKH GHILQLWLRQ RI D fGR LW \RX
VLPSO\ D SODWIRUP LPSOLHV LWV WUDQVSRUWDELOLW\ IUR
LW \RXUVHOI DUWZRUN FDQ VXFFHVVIXOO\ EH WUDQVSRVHG
FRQWH[W UHYHDOV WKH H[WHQW WR ZKLFK LWKHJRIHW ZL
<RXUVHO! SUWZRKINGUDZV RQ WKH DUWLVWYV &DUVWHQ +|0O0
LGHD RI D fUHSHDWDEOH VXUSULVH- WR ERUURZ IURP +|00OF
\RX GLGQ-W H[SHFW DQG LW KDSSHQV HYHU\ WLPH- 6HH J&L
L&DUVWHQ +|P®HE\ SHUPDWRREHODQW O0LODQ )RQGD]LRQH
BKDUS ,QWHUYLHZ ZL3OKH B BID \1 PWRHDWLRQ 30OHDVH % U
DQG ,QWEBUELHBQHW .UD\QDN /RQGRQ 0,7 3UHVYV SsS

'R ,W <RXUVHOI $UWZRUN- S

6XSHUYLVLRQ PHHWLQJ ZLWK 6KDURQ .LYODQG DQG <XHQ )F



‘0O, IHHO DV LI ,-P ZRUNLQJ WR NHHS VRPHWKLQJ DOLYH 2 W
VRPHWKLQJ"

J)LIXUHKDW $UH 7KHVH 2 )HHOHUV"
((WUDFW IURP 6XSHUYLVLRQ 5HFRUG "HFHF

JLIXUHRUNLQJ WR .HHS 6RPHWKLQJ $OLYH
((WUDFW IURP 6XSHUYLVLRQ 5HFRUG "HFHF

1RWH IURP VXSHUYLVLRQ PHHWLQJ 'HFHPEHU 0\ KXVEL
ZRRGHQ SDOOHWY ZLWK KDQGOHV FXW LQWR HLWKHU HQG |



$ IHZ PRQWKY ODWHU DIWHU UH SUHVHQWLQJ WKH F
SV\FKR WKHUDSLVWYV ZLWK D VSHFLDO LQWHUHVW L¢
UHIOHFWLRQV RITHUHG LQ UHVSRQVH DSSHDWRQIOHW L E
ULVHV 21 ZKDW YDOXH DUH WKH\ LI , FDQQRW XQGHUYV

7KH IROORZLQJ PRUQLQJ KRZHYHU LW IHHOV PRUH SR
NQRZLQJ +ROGLQJ WKHP FDUHIXOO\ LQ P\ KDQGV WK
WR OHWWHUV DGGUHVVHG WR WKH fERG\- RI ZRUN 2
XQGHUVWROEXIMW WKH\ HYRNH DQG SURYRNH LQ WKH K

J)LIXUH 5HIOHFWLYH ZULWLQJV %$$7 1HXUR 6,*

$IWHU JDLQLQJ HWKLFV DSSURYDO , SUHVHQW WKH TERG\:

6SHFLDO ,QWHUHVW *URXS IRU DUW SV\FKRWKHUDSLVWYV 2
FRQGLWLRQV



+DV WKH PDQQHU RI KRZ \RX UH SUHVHQW \RX

$WWHQ GLHYWHKRGINM UHQFH JLYHV PH SHUPLVVLRQ WR X
DIDLQAWQHVVLQJ WKH DIIHFWLYH LI FKDOOHQJLQJ QD
EHJLQ WR UH PURNMERQURHGHORG\- Rl ZRUN IURP D SRV
UDWKHU WKBB BLS/MRQBH fPHWKRG:- IRU D FRQIHUHQF
REMHFW ERG\ WKLQJ ZLWK LWV DVVRFLDWHG SDUWV
UHIOH[LYH VSHEXODWLYHLDGWUHVVY WR fLW- DV \RX-

JLIXUAXHVWLRQLQJ D %RG\ RI ODWHULDC
'RFXPHQWDWLRQ O0(7+2' &RQIHUHQFH 0D\

6SHDNLQJ WR WKH PDWHULDO GLUHFWO\ , LPSOLFDW
EHWZHHQ UHVHDUFKHU DQG UHVHDUFKHG FKDOOHQJL
DQG UDLVLQJ TXHVWLRQV FRQFHUQHG ZLWK DQDO\VLYV
VHSDUDWH IURP WKH JDWKHULQJ SURGXFWLRQ RI GDV

SHFRQILIJXULQJ DQG ILFWLRQDOLVLQJ WKH ZRUN DV D
RITHUV RSSRUWXQLWLHV IRU EUMXURRIMKH YHRSR-QEDV

T*HVWXUHV ULWLQJ 7TKDWZBRWKV*BEOWHAUH@DQFKHVWHU 2

T4XHVWLRQLQJ D %RG\ RI ODWHULDO:- 0(7+2'" &RQIHUHQFH ¢
7KH RULJLQDO SUHVHQWDWLRQ VFULSW LV GRFXPHQWHG LQ
DWKWWSYVY 7Z7ZZ GHEELHPLFKDHOV FR XN PHWKRG SKS




RSSRUWXQLWLHYVY DQG FRQVWUDLQWY RIIHUHG E\ GLII
UHFHLYH DQG URANBWQWGDWHR LSWLQJ , HQJDJH LQ D VHL
RITHU VSDFHV IRU FUHDWLYH DQG FULWLFDO WKLQNLQ
REMHFW ERG\ WKLQJ DORQJ ZLWK WKH YRLFH RI LWV F
H[ISORULQJ WKH HWKLFV RI KDR&BXAWIWH)J D ERG\ RI PDWH!

JLIXUH *URZLQJ WKH &ULWLFDO $UWV LQ +HDOWK 1

,Q -XQH , UHFRQILJXUH WKH REMHFW ERG\ WKLQJ DJDL
KDQGOH LWV SDUWV SUHVHQWHG LQ HYLGHQFH EDJV |
DGDSWHG UHDGLQJ WR WKH ERG\ DORQ@YIVHGH TWKH YR

$VK :DWVRQ DQG -HVVLFD 6PDUWW *XOOLRQ Y(GLWRULDO
%RXQGDUSUWQHWVHDUFK ,QWHUQDWLRQDO $ 7UDQVGLVFLSO

2EWDLQLQJ 8QLYHUVLW\ IXQGLQJ IRU D fUHVHDUFKHU OHC
WKHUDSLVW -XOLH :DOWHUV DQG , XVH WKH RSSRUWXQLW
&$+1 DQG FRQQHFW ZLWK RWKHUV DFURVV WKH 8QLYHUVL)
FUHDWLYH SURFHVVHV DV D ZD\ RI WKLQNLQJ DERXW WKH F
IDFLOLWDWHG D VHULHV RI IRXU HYHQWY PHGLDWHG WKURX
HDFK HYHQW DQG D UDQJH RI fPDNLQJ SUDFWLFHV- GHVLJQI
I UDPH ZH HOQGHDYRXUHG WR RIIHU D VSDFH IRU FUHDWLYH D
DQG GLDORJXH ORUH LQIRUPDWLRQ DERXW WKH SURMI
KWWSV Z7Z7Z7Z GHEELHPLFKDHOV FIR XN FULWLFDO DUWYV LQ K

JRU WKH $UWV LQ 6RFLHW\ FRQIHUHQFH LQ /LVERQ , S|
DGDSWHG IURP WKH VFULSW SHUIRUPHG DW WKH 0(7+2' FRQ
LWV HQWLUHW\ , SUHVHQW LWV DVVRFLDWHG ERG\ SDUWV L
DWWWSYV ZZZ GHEELHPLFKDHQV FR XN DUWV LQ VRFLHW\ S







$ GHOHJDWH DSSURDFKHV PH DIWHUZDUGV 9(+DYH \RX
DVNV 1T,W PLIKW KHOS WKHP FR QH HFRQW H U WKQ WK HRQ
FRUUHVSRQGHQFH ZKLFK FRQWLQXHV IRU VHYHUDO P
UHDFWLRQV:- WR P\ SUHVHQWDWLRQ VKH ZULWHYV

, IHOW DV LI , KDG IDOOHQ GRZQ D UDEELW KROH I
D SODFH ZKHUH , ZRXOG QRW KDYH ZLOOLQJO\ FKF

,W LV D SRZHUIXO PHWDSKRU ZKLFK UHVRQDWHYVY ZLWK
RQH WKDW OLNH WKH GHOHJDWH:V H[SHULHQFH RI P\
UHDOLVH WKDW LW LV QRW HQRXJK WR fVKRZ- WKH Z|
SHUIRUPHG )LIXUWKUKRBGBKRUPLOW WKH WDVN WKDW ,

JLIXUHW +DV WR %H 3HUIRUPHG

-RXUQDO 1RWH -XQH
3HUVRQDO FRPPXQLFDWLRQ -XQH
3HUVRQDO FRUUHVSRQGHQFH -X 0\ 7KH H[SUHVVLRQ

PHWDSKRU WR GHVFULEH HQWHULQJ D VLWXDWLRQ RU EH
SUREOHPDWLF GLIILFXOW FRPSOH[ RU FKDRWLF HVSHFLD¢
RU XQIR@GWSY LGLRPV WKHI,WHHG DIVDBQRVLR®RWR /HZLV &I
T$OLFH LQ :RQGHUOPMGEH AHEGY KQWNREGRRQ 0R B BHUDD® G
WKH FRQIHUHQFH , HQWHU LQWR D FRUUHVSRQGHQFH ZLWK
HQTXLUHV IXUWKHU LQWR P\ ZRUN

SHUVRQDO FRUUHVSRQGHQFH 3URIHVVRU *DLO OF(DFKURQ







&+3$37(5

5H DVVHPEOH W

JDWKHU WRJHW



5H RUJDQLVH

FKDQJH WKH ZD\ VRPHW
UH VWUXFWXUH UH F

SUHVHQWLQJ \RXU WKHVLVY DV TXHVWLRQ DQG |
GLG WKDW FRPH IURP DQG ZK\ GLG \RX GR LW \

W WDNHV WLPH WR UHRULHQWDWH P\VHOI DIWHU SURGXFLQJ WI
ZRUN DQG , VWUXJJOH WR JDWKHU P\ WKRXJKWYVY 3HUKDSV LW L
RU PD\EH , GR QRW ZDQW WR FDVW P\ PLQG EDFN * WR UH RL
UH DVVHPEOH WKH PDWHULDO * WR UHYLVLW DQG IHHO LQWR LYV
IURP D GLITHUHQW SRVLWLRQ %XW WKH ZRUN LV QRW \HW GRQH

, WXUQ WR WKH ZDOO RQ ZKLFK , SLHFH WRIJHWKHU WKUHDGV DQ
D GLDORJXH WKDW LQLWLDOO\ SULYDWH Lv ODWHU DUW
FRQYHUVDWLRQV ZLWK RWKHUV WKDW EHJLQ VRPHWLPH EHIRUH 7
DFW , SHUIRUP , ILQDOO\ XQGHUVWDQG WKH PDQQHU LQ ZKLFK ,
W EHFRPHY DQ LPSHUDWLYH UDWKHU WKDQ D FKRLFH )LJXUH

JLIXUWUDJIJPHQWY RI D &RQYHUVDWLRQ
$VVHPEODJH 0D\



$V DQ LWHUDWLYH UHIOH[LYWHKSBRRIVHKUAWM QFHR X*RQKN & W\,
WKH ZRUN RI fPDNLQJ: ZLWK P\WVHOI DQG ZLWK RWKH
HIDPSOH LV P\ FRQYHUVDWLRQ ZLWK &OHH DV , H[SOF
THVWLQD QHWSMHURDFK ZKLFK UHIOHFWY DVSHFWYV RIl SV
ZKHUH H[SHULHQWLDO DQG FRQWH[WXDO PDWHULDO L\
, QWHQGHG VLPSO\ DV PHPRU\ SURPSWV |, GR QRW SOD
WDNH RQ VLJQLILFDQFH QHYHUWKHOHVV VXFK FRQY
EHFRPH LQFUHDVLQJO\ LPSRUWDQW LQ IDFLOLWDWLQJ
, UHYLVRW NRBOWHRJLDO IURP WKH SRVLWLRQ , DP LQ D\
ODWHU

7KH LGHD Rl GLDORJXH DQG WXUQ WDNLQJ DV D SURF
QRWHV THV MMM LPIRVLXP ZKHUH YDULRXV IRUPV RI

GLVEXV\KID®V DOVRGHPWRUW SURMHFW DQG LQ WKH VXE\
WKH GLDORJXH ZLWK FRQWH[W DQG VLWH ZKHUH D
SV\FKRDQDO\WLF SHUVSHFWLYH PBBRILJXHWRPHR/Q DY
GLDORJXLQJ DQG ZKDW FDQ EH LQIHUURG ARRBVWK DW |
QRWHV LI \RX DVN D FRQVFLRXV TXHWWPRRIK W REHJBW.
WKDW WKH TXHVWLRQV SRVHG KHUH XOWLPDWHO\ GHYV
7KLMQMYLWDEOH \HW , GR QRW SODQ WKLV PHWKRG F
XQGHUVWDQGLQJ RI DUWLVWLF UHVHDUFK ZKHQ , HQ
UHVHDUFK LQ WKH PRUH ID P L#RZHY HRIU FCOLW HR P D UFHDWHHD

$UW SV\FKR WKHUDSLVWV DUH UHTXLUHG WR KDYH UH.
SVIFKRWKHUDSLVW 7KLV KDV EHHQ GHVFULEHG DV D JFUHC
DQG UHIOHFWLRQ ZKHUH RQH UHODWLRQVKLS IDFLOLWDWH\
-XOLD 5\GH 9f7KLQNLQJ BX®HU,PIDWIHR QDINQ GUWLINV\FKRWKHUD:
+DQGHERRN\ -R\ 6FKDYHULHQ &DUROLQH &DVH +RYH B5RXW
RI P\ UHVHDUFK WKH FRQYHUVDWLRQ IDFLOLWDWHY WKH GH

([IDPSOHV RI WKHVH GLDORJXHV FDQ EH VHHQ LQ $SSHQGLFI

JRUPV RI GLDORJXH QRWHG LQFOXGH WKRVH ZLWK FRQWH[
DXGLHQFH GLDORJXH DV D SURFHVV RI PHDQLQJ PDNLQJ GL

+LQVKHOZRRG f2EVHUYLQJ $Q[LHW\-T2EVHUYLQJ $Q[LHW\
LELG S

$UIJXDEO\ FDVH VWXG\ UHVHDUFK LV FRQVLGHUHG PRUH

UHVHDUFK EHFDXVH RI LWV IRUHPRVW VWUHQJWK 2 WKH LQ
%KDWWD fT&DVH 6WXG\ 5HVHDUFK 3KLORVRSKLFDO 3RVLW
'LVFEFXVWRXODJLUL -RXUQDO RI 6RFLRORJ\ DQG $QWKURSROR



WKH VWUXFWXUH RI WKH WKHVLY DQG WKH TXHVWLRQ'
WKH PDWHULDO RI WKH VLWXDWLRQ DV , ZULWH DQG W

J\RWDUG VXJJHVWV WKDW ZH ZULWH EHIRUH NQRZLQJ .
WR ILQG RXW ,LZWBRWHWEEOH ZULWH 2 ZKLOH JORFNHG C
OLNH WKH DUWLVW +D\OH\ 1HZPDQ DIWHU IHHOLQJ OR
ILQLVKLQJ WKHP DQG UH VHDUFKLQJ D VWUXFWXUH |
DOLYHH TXHVWLRRZEMRRMWMBMAKLQJ ZRUGY WR WKRXJKV
WURXEOHVRPH $IWHU /H *XLQ T:RUGV KIRW GWKKL S W V
WR SURGXFH WKHP RQO\ PXOWLSOLHV WKH GLVWDQFH
WR FRQYH\ 2 GHDGHQLQJ UDWKHU WKDQ HQOLYHQLQJ
SUHVHQWDWLRQ DW 0(7+2' RULJLQDWLQJ LQ W
FRQYHUVDWLRQV EHWZXKURKLRRK H FRQRYGGRQ DQG UHOL)
P\ UHVHDUFK DSSURDFK DQG7WKB FKSOW IRQPHNVLQYXR OT
H[SHULHQFH RQ ZKLFK ZH UHIOHFW ZKLOH -RQ DFW\
IDFLOLWDWRU DQG SURPSW RIIHULQJ D IUDPHZRUN |
WHQVLRQV DQG FRPSOH[LWLHV LQ P\ UHVHDUFK

,QLWLDOO\ , UHYLVLW WKLV DV D ZD\ RI LQWURGXFLQ
LQWR LW , UHDOLVH WKDW WKH H[SDQGLQJ GLDORJXH
WKDW HQWDQJOHY UDWKHU WKDQ VHSDUDOWHK/RXU B FNR
LQWHQWLRQD W&H UAFR AUBWEEQRHWKRG RI GLDORJXH

I\RWDUG T1$GGUHVV RQ WKH 6XEMHFW RI WKH &RXUVH RI 3K

+D\OH\ 1HZPDQ ¢9Y/RFDWLQJ 3HUIRUPDQFH 7H[WXDO ,GHQW
7TKHVLY 8QLYHUVLW\ RI /HHGYV S 7KH JOREDO RQVHW
LQ )HEUXDU\ ZLWK ORFNGRZQV LQVWLWXWHG IURP ODUFK

/IH *XTIOH * DUULHU % bJS7TKHRU\ Rl J)LFWLRQ

'"HEELH OLFKDHOV f(QWDQJOHPHQWYV ([SORUWL@3F2WKH 8VH
6KHIILHOG +DOODP 8QLYHUVLW\ 0D\ -RQ ZzDV D IHOORZ 3
KLV ZRUN DV SDUW RI WKLV FRQIHUHQFH SUHVHQWDWLRQ $\
DW KRPH DERXW RXU UHVSHFWLYH UHVHDUFK , EHJDQ WR U
0(7+2' 6HHMWWSV 777 GHEELHPLFKDHOV BR SN H\HOMWHG HM
RULJLQDO GLDORJXH LV H[WHQVLYHO\ HGLWHG H[SDQGHG

SRVHG DORQJ WKH ZD\ DQG SHUIRUPHG WKURXJK D SLHFLQJ
WH[W IRU D GLIIHUHQW DXGLHQFH

OF, QWHFWKLRIQ 5SHVHDUFK DQG 5HIOHFWLYH 3UDFWLFH




TXHVWLRQ DQG DQVZHU LW VWLPXODWHY FUHDWLYH Dt
JUDGXDOO\ XQIROGV LQVLIKWYV 7KH TGLDORJXH LV WK

J)LIXUHDUS WR :HIW
((WUDFW IURP DQQRWDWHG 6XSHUYLVLRQ 5HFF

+DQQXOD 6XRUMBQWRLVIVQE SBEHBUKFK OHWKRGRORJ\



/ILNH Z\RKUN {PDNLQJ: WKH WKHVLV WDNHV VKDSH WKU!
UDWKHU WKDQ IROORZLQJ D SUHVFULEHG IRUPDW )
QDUUDWLYHV LV LQIOXKI® PAHREG HO X\VR KL B OEK QKR DWD SKH U
ORO ZKHUH WKH DQDO\VLV DQG&GOWK RXFRN | FOR I HE MY
RYHU SUHYLRXVOY 2RWNEBE RMIWHRDLWEBULDO VKLIWV WK
UHVHDUFKHU DQG UHVHDRF¥FKHGNIRJ R HR @RH RTXARDHOHQF
SRVLWLRQ -DQH 5HQGHOO VXJIJHVWYV ZKHEUWKWDWY - LPS
7R ZULWH LQ WKLV PDQQHU FKDOOHQJHY DFDGHPLF F
ZULWLQJ LQ D fK\EULG:- VW\OH LQFRUSRUDWLQJ WKH F
RSSRVLWLRQV DQG DOORZV VSDFH IRU SHUVR@DOWRHRDYV
LQ WKLV ZD\ WR VWD\ LQ WRXFK ZLWK ZKDW LV EHLQJ
2 RWKHUZLVH , IHDU DIWHU ODU\ +ROPHV WKDW WKH {
ZLOO EH ZDVKHG DZD\

&RQYHUVDWRRNQRDQ® VEKIFRPHY SDUW RI P\ SUDFWLFH
SODWIRUP WKURXJK ZKLFK , VKDUH DVSHFWV RI P\ LQV
DQG DIIHFWLYLW\ WKDW UHVXOWYVYV IURP RQJRLQJ FRQY
'UDZLQJ RQ +DUDZD\-V LGHD Rl ORFDOLVHG DQG VLW
DQG 6WDJH WKDW DV ZH DUMHQRW QY EWNBIH RIKWRKJIZ
DQG PRYHPHQWYVY LQ WKH VLWXDWLRQ\IWHQWHDW CRAD
HVWDEOLVKLQJ D fFRQYHUVDWILROWLPS CALGIG HMUEIDIA B O
SURFHVV DQG WKDW WKH VLWXDWLRQ FDQ DQ@WZHU E
&DQG\ LQGLFDWHVY H[SDQGLQJ RQ 6FK|Q-V LGHDV RI \

$QQHPDUKH ORROG\ 0XOWLSOH 2QXRKDRIDRE 0RQGRINO NN 8
3UHVV

-DQH 56IQBH OWLWLQJI 7KH $UFHRIQWGHRRW X UHHZ RIRIUNN &4 ZWX B LV
6PLWK T'UDZLQJ RXW /DQJXDJH- 2

+ROPHVY DSRORJLVHV IRU WKH ODFN RI HPRWLRQDOLW\ LQ K
WR EH FOHDU VKH PD\ KDYH fZDVKHG DzZD\ WKH IODYRXU RI
ZKLFK VKH DUJXHV fDUH FUXFLDO LQ PDNLQJ WKH VRFLDO
1T7KH (PRWLRQDOL]DWLRQ RI 5HIOH[LYSEW\:- 6RFLRORJ\

&DHWDQR 9Y'HILQLQJ 3HUVRQDO 5HIOH[LYLW\:- 6HH DOVR $Q
:ULWLQJ DV ([WHUQDO &RPSRQG&RM. YR ®RR BLHADVCR {DDH DRUIPKH PLOYD
S

.QXGVHQ DQG 6WDJH $IIHFWLYH OHWKRGRORJLHV:- S 2 P

%ULWWD 7LPP .QXGVHQ DQG &DUVWHQ 6WDJH $1l,lHORPWWIR/GIX |
OHWKRGRORJLHV '"HYHORSLQJ &XOWXIWGED G \5 PoWH WWWFIK BIWPWPD W
DQG &4DUVWHQ 6WDJH %DVLQJWRNH 3DOJUDYH ODFPLOODQ



PDNLQJ OHYHO WKH LQYHVWLJDWLRQ LQFOXGHV DVNL
PDNLQJ WR WRXOW RKH GLDORJXH LV LQHYLWDEO\ LQIOX
PDWHULDO DQG FRQVWUXFWHG PRUH RU OHVV FRQVF
VFRSH DQG H[FOXVLYH

&DQ \RX H[SDQG EULHIO\ RQ WKH UHODWLRQVK
DQRVZHU IRUPDW DQG \RXU LQWHUHVW LQ SV\FI

8QGHU WKH LQWLPLGDWLQJ JD]JH RI WKH DFDGHPLF LQVWLWXWLRC
WKH /IDFDQLDQ SV\FKRDQDO\WLF SURFHVV RI puySDWLHQW SUHVHQW I
DW WKH EHJLQQLQJ RI WKLV WKHVLYVY + D TXHVWLRQLQJ WKDW PD\
DV D VWDJLQJ RI WKH XQFRQVFLRXYV

$V , GLVEXVV LQ WKH SUHYLRXV VHFWLRQ DQG HOVH?Z
IURP MWRM TXHVWLRQLQJ RU GLDORJXLQJ DQG ZKDW FEDC
FRQWHOMDUO\ WKH TXHVWLRQ DQG DQVZHU IRUPDW ¢
ZLWK D SV\FKRDQDO\WLF RU SV\FKRDQDO\WLFDOO\ LQ
ZRXOG OLNHO\ EH OHVV WH[W DQG PRUH SDXVHV EODC
LQWHQGHG WR UHSOLFDWH RU LPLWDWH :KLOH WKLV |
DORQJ ZLWK WKH DUWV LQ D VRPHZKDW SHFXOLDU FR
QHZ LQVLJKWVY WUDQVIRUP XQGHUVWDQGLQJ DQG JHC
D UHVHDUFK DQDO\VLV WDNHV SODFH LV VXEVWDQMW
SV\FKR WKHUDS\ ERWK RI ZKLFK DUH VXEMHFW WR GL
WKRVH Rl SULYDF\ DQG FRQILGHQWLDOLW\ $OWKRXJK
DW VWDJHV DORQJ WKH ZD\ WKURXJK YDULRXV IRUPV
RQH-V WKHVLV LQ DQ RUDO H[DPLQDWLRQ DW WKH H
GHIHQFHV PD\ FRPH LQWR SOD\ WR SURWHFW DJDLQVW
HPRWLRQDOO\ XQDFFHSWDEOH RU SDLQIXO VLWXDWLR
DQ DQDO\VLY RU LQGHHG FRPSOHWLQJ D GRFWRUDO

6FKFKHI5S5HIOHFW LYBDIGGRNDBHWLWH BFRAHYUBFWLYH 3UDFWLWLRQH!

7KLV VHFWLRQ LV DGGHG DIWHU WKH RULJLQDO VXEPLVVLR
H[DPLQDWLRQ SDQHO

+LQVKHOZRRG f2EVHUYLQJ $Q[LHW\-Y2EVHUYLQJ $Q[LHW\



WKURXJK PRUH WKD@GR® B HIM®E H®MG LV GLIILEFXOW WR |
EHJLQQLQJ RQFH PRUH WR UHZRUN WKH WKUHDGV RI

VHHPV WKDW LQ IROORZLQJ P\ UHVHDUFK SURMHFW

UHDFKLQJ WRZDUG WKH HQG ROG JKRVWV IURP WKH S
WR DVVHUW WKHLU WKUHDWHQLQ3IHVUKID\BNWQ P/ HPFADXA
VXJIJHVWYV TWKH ORRS PXVW EH UXQGXKER BER NNY® L C
WKURXJK@ RI WKH QHFHRVGEWD RDH®D®RKHDWILIRLD OO HO
SV\FKRDQDO\VLVY DUW SV\FKR WKHUDS\ DQG LQGHHG
FXULRVLW\ DQG TXHVWLRQLQJ DV D ZD\ RI OLIH 2 ZLW
EULQJLQJ fWKLQJV:- LQWR WKH SUHVHQW DQG LQWR T
6WLOO DV , REVHUYH LQ LQ UHODWLRQ WR WKH U]
WKDW LQ WKH SV\FKRDQDO\WLF RU DUW SV\FKR WKHU
DV WKH FRQWHQWY RI H[SHULWMRE R XPWHF &\ V\WWKKIHE H B SIR
IUDPHG QRQ MXGJHPHQWDO VSDFHV IRU GLDORJXH LQ
SV\FKRDQDO\WLF WUDQVIHUHQFH OLHV LQ LWV XVH D\
H[SHULPHQW DQG YVORZ GRZQ SKHQRPHQD ZKLFK ZR
WKURXJK DIFWKRQVUDQVIHUHQFH EHFRPHYV DQ REMHFW
HQTXLU\ WKHQ WKRXJKWYVY DQG IHHOLQJV PD\ EH VHHQ

WR UDWKHU WKDQ DFWHG RMHW U DEHIH@XKH G VDRIOR R
SVIFKR WKHUDS\ DQG WKLV UHVHDUFK PXFK RI WK
XQDUWLFXODWHG 2 HPEHGGHG DQG HPERGLHG LQ WKH

,Q SVA\FKRDQDO\WLF WKHRU\ GHIHQFH PHFKDQLVPV DUH XQF
ZLWK UHDOLW\ DQG PDLQWDLQ VHOI LPDJH 7KH\ VDIHJXDUG
WRR GLIILFXOW IRU WKH FRQVFLRXV PLQG WR FRSH ZLWK $
DQG KRZ WKH FRQVFLRXV DQG XQFRQVFLRXV PLQG PDQDJH W
7KH (JR DQG WKH 0HRKQIERLY/ PSR K W'GIHIEQ AH BXEVHTXHQW V
.OHLQ DQG RWKHUV KDYH IXUWKHU GHYHORSHG WKHVH LGHTE

$QQD )UHXG ZULWHV RI WKH UHWXUQ RI SURKLELWHG LGHI
GHIHQFH PHFKDQLVP ,ELG

-DFTXHVKBFOHPLQDUV RI -DFTXHV /DFDQ %RRN ;L 7KH )RX
1HZ <RUN 1< 1RUWRQ &R S P\ LQVHUWLRQ > @

YRU D PRUH GHWDLOHG YLHZ RI WKH UHODWLRQVKLS EHWZ
-RQDWKDQ /HDU 9f7KH 6RFUDWLF $0BRRKRBQD R CH B\REKREADIEDNG-
$KEHO 5DSSH DQG 5DFKDQD .DPWHNDU ODOGHQ 0$ %ODFN?

6FKXHISHIOHFWLYH 3UDFWLWLRQHU
LELG



%YRWK WKH SUDFWLFH VXEPLVVLRQ DQG WKHYV
WUDQVSRVLWLRQV &DQ \RX HODERUDWH RQ ZKk
WKLV ZD\

f7UDQVSRVLWLRQ:- LPSOLHV DQ H[FKDQJH RI SODFHV I
NH\ $ SULPH PRWLYDWLRQ IRU PRYLQJ WR DUW DFDC
IDPLOLDU DQG FKDOOHQJH PRUH HVWDEOLVKHG SDW\
WKURXJK ZKLFK WR H[SHULHQFH DQG REVHUYH RUJDC
$GDSWLQJ WKUHDGY EDVHG RQ SULRU OHDUQLQJ DQG
VSDFH WR UH DSSURDFK WKH VXEMHFW DQG WKH IUDP
TXHVWLRQ RI ZKDW LV JHQHUDWHG WKURXJK fWDNLQ
VLWXDWLRQ LV IXQGD®ODXWBQ WR @JG\Q TBIHDYV RI TWUD
LQ P\ UHVHDUFK DV , H[SORUH XQPDNLQJ DQG PRYL
FRPSDUDWLYH VDIHW\ RI WKH DUW SV\FKR WKHUDS\ D
PH WR WKLQN DERXW ZKDW PLJKW EH DFWLYDWHG E\ ¢
FKDQJLQJ WKH UHJLVWHU WN\KLIGRIX VKL @ K LTFHKV MW QL DUH®D @
VLWHV IRU H[SORUDWLRQ WRGRXKBIXD MR PR BIURF 8§ W
RQH SODFH WR DQRWKHU DQG ZKDW WKLV HYRNHV DQ
JHWHMO IRU WKH UHVHDUFK VLWXDWLRQ 7KH LGHD |
SDUWLFLSDQW REVHUYDWLRQ DV PDWHULDO PRYHV EF
ODWHU WKURXJK WKH WUDQVIHU RI HQHUJ\ IURP RQH
FXWWLQJ DQG SDVWLQJ RQ WKH FRPSXWHU IRU FXWWI
PDWHULDO RQ DQ DGMDFHQW ZDOO WKDW WKH FRQFF
E\ WKH RQJRLQJ ZRUN RQUAKEOPNNQOUHPDNLQJ

7KH LGHD RI fWUDQVSRVLWLRQ:- ILUVW DSSHDUYWQQR\ 7 HIN WA
6\PSRVLXP

3HUVRQDO FRPPXQLFDWLRQ <XHQ )JRQJ /LQJ VXSHUYLVLRQ






'KDW LV QRW HYLGHQW DOWKRXJK LPSOLFLW LQ WKH

FRQFHSWXD O LV IWKIUFRXK JKRH R L\QKID BBIRIW ) DRIEDIP IDQIL Q J

2 QRW GLUHFWHG WRZDUGV WKH PDNLQJ RI JVRPHWKL
RQJRLQJ SHUIRURWBDRGHMVRHVRIPMLQJ LQ UHFRJQLWLRQ W
fFUHDWLYH SUDFWLFH FDQ EH FRQFHLYHG RI DV D SH
EHLQJ PDGH DQG UHPDGH -

&DQ \RX HODERUDWH RQ WKH DHVWKHWLF FKF
IRUPDW RI WKH WKUHH ERRNV DQG WKHLU VW
RXWSXW

8QSUHSDUHG IRU WKH TXHVWLRQ WKH FRQWHQWYV RI P\ PLQG H
VWXPEOH RYHU P\ UHVSRQVH XQDEOH WR WKLQN DV WKH SRZHU L
VLWXDWLRQ DVVHUWY LWVHOI S5HPDUNV DERXW WKH VSLUDC
GLPHQVLRQV DQG JORVV\ ZLSH FOHDQ FRYHUV SHQHWUDWH P\ VH
, VWUXJJOH ZLWK HPEDUUDVVPHQW DQG WKH SRZHUIXO LQWHU(
GHYDOXHV DQG ODXJKV DW ZKDW , SUHVHQW 7KHQ DJDLQ , F
DHVWKHWLF FKRLFHV

W LV LPSRUWDQW WR PH WR VXEPLW D KDUG FRS\ R
GRFXPHQWDWLRQ DV P\ PDLQ FRQWULEXWLRQ WR NQ
JHQHWHKWIRGE JK WRIE FRURL QI KDQGOLQJ DQG PRYQQJ W
D QEBHWZHHQUHQW VLWHY 6WLOO , QHHG WR DUJXH P\
OLQH LQ UHVSRQVH WR WKH &RYLG SDQGHPLF UHTXLU

, GR QRW YLHZ WKH 3UDFWLFH %RRNV DV DUWZRUNYV R
PD\ EHFRPH VXFK LQ WLPH S5DWKHU DV GRFXPHQWYV W
DFDGHPLF FRQYHQWLRQ RQ LWV VLGH WKHLU $ SDJH
DQG HYLGHQFH P\ UHVHDUFK HQTXLU\ LQ ZD\V WKDW D

%DUEDUD %ROW fO0DWHULDO 7 KkMWXNGLLQHIV DLAQGOW WHI $ U B Q FAKR IC
S

7KLV TXHVWLRQ LV DGGHG DIWHU WKH RULJLQDO VXEPLVVLI
H[DPLQDWLRQ SDQHO

5RELQ 1HOVRQ 3UDFWLFH DV 5HVHDUFK LQ WKH $UWV 3U
%DVLQJVWRNH 3DOJUDYH ODFPLOODQ



7XVVOLQJ ZLWK KRZ WR SUHVHQW D YDVW DPRXQW RI G
WKH UHDGHU RU P\VHOI EXW VWLOO FRQYH\LQJ D Vt
VQDSVKRWY SDUWLDO YLHZV DQG OD\HUHG QDUUDWL
UHDG 7KHVH UHIOHFW WKH FRPSOH[LW\ RI WKH UHV}L
IHPLQLVW DSSURDFK ZKLFK DIWHU +DUDZD\ GRHV QR\
HYHQWYVY EXW UDWKHU D SDUWLDO OD\HUHG VXEMHF
VLWXDWKILROMH WKLV PD\ EH KDUG WR UHDG LW QRQHWHK
LQFRQVLVWHQF\ DQG LQFRPSOHWHQHVV 2 SURYRNLQJ
WKUWXHKH[SHULHQFH Rl QRW EHLQJ DEOH WR IX0O0\ JU

$HVWKHWLFDOO\ , LPDJLQH WKH ERRNV DQG WKH WK
RI ELQGLQJ ZKHUH VKHHWYV DUH VHZQ WRJHWKHU WKU
IODVBHUKDSYV , PLIJIKW KDYH SXUVXHG WKLV IXUWKHU
KRZHYHU D ODFN Rl UHVRXUFHV 2 WLPH ILQDQFHV DQ
RI fSHUIHFW: ELQGLQJ QRW P\ SUHIBSOWQFBWEBOVR, IHQq
WKDW WKH ERRNV WRJHWKHU ZLWK WKH WKHVLV ZLC
VXEPLVVLRQ WR WKH 8QLYHUVLW\ OLEUDU\ :LWK SUD
DV ZHOO DV WKH H[SHFWDWLRQ WKDW , PD\ ZHOO QHH
ZLWK P\ DHVWKHWLF VHQVLELOLWLHYV WXUQLQJ WR W}
FRVWO\ RSWLRQV RI WKHUPDO ELQGLQJ IRU WKH WKH
RSHQLQJ IODW IRU WKH UHDGHU DGGLQJ D ZLSH F(
KDQGOLQJ DQG WUDQVSRUWDWLRQ RI WKHP , SUHVHC
UDWKHU WKDQ DV DUWZRUNV LQ WKHPVHOYHV 6WLP;
HPEDUUDVVPHQW DQG IRROLVKQHVV WKDHWWHYR QB W\
VIPSRVLXP WKLV DJDLQ GUDZV DWWHQWLRQ WR WKH F
DPELYDOHQFHV DQG UHVLVWDQFHY HQFRXQWHUHG D!
SURYRNH HQDEOH DFWLYDWH RU VLOHQFH ZKHQ SXW

+DUDZD\ T16LWXDWHG .QRZOHGJHV-

2ULJLQDWLQJ IURP HDUO\ &KULVWLDQLW\ WKLV VW\OH RI
KDQGPDGH DUW MRXUQDOV RU RWKHU ERRNYV

3HUIHFW ELQGLQJ LV D IRUP RI ERRNELQGLQJ LQ ZKLFK WKH
6XFK ELQGLQJ LQFOXGHV WKH IURQW FRYHU VSLQH DQG E
WKLY RSWLRQ GXH WR FRVW WKURXJK WKH QHHG IRU TXDQW
RSHQ IODW



$ WKHVLV LV RIWHQ RUJDQLVHG DV /LWHUDW XL
J)LQGLQJV K\ FKRRVH D GLIITHUHQW DSSURDFK

+RZ WR NHHS WKH ZRUN DOLYH"

,Q D SUDFWLFH EDVHG HQTXLU\ PHWKRG DQG ILQGLQJ
LOQWHUW®M. QHGHW Rl SURFHVVHY DURXQG ZKLFK YDULRD
RI DUWMHVHDUFK LV LQWHJUDO WR WKH GHVLJQ RI P\ S
ZKLFK OLNH PHDQLQJ PDNLQJ GRHV QRW KDSSHQ LQ
FRPSOH[ LQWHUSOD\ R/YLGNH | WK H QT HH\OMIPRIQ WYX DW E U LC
SUHVHQWLQJ LW EHFRPHV D PDWWHU Rl KRZ WR RUJDC
DOLYH 2 SUHVHUYLQJ UDWKHU WKDQ UHVROYLQJ WHQ
UHTXLUHPHQWYV [LWW KWMKZRDRWBRIGRDQ RUJDQLVLQJ DQ
IXQFWLRQ ZKLOH UHVLVWLQJ IL[HG RU VWDWLF PHDQL
REMHFW ERG\ WKLQJ WR PRYH LW , FDQQRW VLPSO\ G
QHDWO\ DQG GLVSDVVLRQDWHO$Q@WWRRXW H®F KD WLUDIC
IRUHJURXQGYV D SULPDU\ JHVWXUH ZKLFK VWDQGV DO
LQWULFDWHO\ LQWHUZRYHQ ZLWK WKH RWKHUV LQ D U
RYHU QWBHPNOZD\ WEWR/LWXDWLRQ )HHOLQJV WKRXJI
GLIIHUHQW WLPHV DQG IURP DOO GLUHFWLRQV DV P
TUHPDGH - WKURXJK WRXFKLQJ WKH VWXII RI QHZ VLWX
HPHUWQURXHRQJIRLQJ FRQ YXYRMDNLRE QREHNE RQEIN QRH V

RI PDNLQJ DQG UHVHDUFK WKHUHIRUH H[WHQG WR WKF
ODGHQ S@RAEHWWHO! JHQHUDWHY UHIOH[LYLW\ WKURX

*DYLQ - 6DGH Y1, QWUDFWDEOH 'LITHUHQFHYV $UNMRIFHWM IGH G BHW
WKH QWHUQDWLRQDO &RQIHUHQFH RQ 5HVHDUFK &UHDWLYL

&XOWXUDO WKHRULVW 6WXDUW +DOO VXJJHVWV WKDW FXO
ZKLFK YDULRXV PHDQLQJY DQG LQWHUSUHWDWLRQV IORDW
SUDFWLFHVY DQG LQWHUSUHWDWLRQV ,W LV E\ RXU XVH RI
2 KRZ ZH UHSUHVHQW WKHP 2 WKDW ZH JLYH WSKIISR RHIDQWQ W
&XOWXUDO 5HSUHVHQWIB® LR\Q&WXPE WLIRQ DL QR BWRE WE.FHY
ODULWD 6WXUNHQ D®WEDFIWDFED IRVZBRRNMVDJI $0Q I WRWRSG X FW
2[IRUG 8QLYHUVLW\ 3UHVV S

$QQD *LEEV T:ULWLQJ DV OHWKRG $W W $QIHFEMQWH HHIRKQRA
'HYHORSLQJ &XOWXUDO 5HV H DG KE & WD WKL H\. AR U QXIGH H@
6WDJH %DVLQJWRNH 3DOJUDYH ODFPLOODQ SS 2



,Q 6LXNRQHQ:-V ZRUGV ¢9fLW LV RQO\ DIWHUZDUGV DV
ZRUN WUDQVODWHY LWVHOI LQWR VHQWHQFHYV -

$V QRWHG E\ +LQVKHOZRRG WKLV HQTXLU\ LV QRW SU
WKH RUJDQLVDWLRQ:KEXOWM ZUWEKWKHUKR\GXQGHUVWDQG
UHVHDUFK VHWWLQJV DQG P\WHOI WKURXIKEMKNHD U\
WKUHDGV RI XQGHKR®DMRBLQIHNPRIUJADNLQJ- KDYH Et
HPHUJHQFKDMFQ® LW DW H V7 RRIUKL QRHEN/ DV KLYGDP HQW D (
LQ VDN KQA W K HVIKIDWWDIQHG WKHVLY 2 WR VHSDUDWH SUDF)
DQDO\VLV DQG ILQGLQJV 1RU FDQ , UHYLHZ WKH OL)\
UHVHDUFK DV LWQWHRQRLQUKWRNMIXKRUN WKDW , HQFRX
LGHD®V SDUW RI DQ LWHUDWLYH UHIOH[LYH SURFHVYV
UHVHDUFK VLWXDWLRQ LQ ZKLFK , DP HQWDWKURE JKU
DQRYHU WKH P DMK DOWWHOGLQIJ WR LW H[SORULQ
FRQILJXULQJ DQG UH SUHVHQWLQJ LW WH[WXDOO\ D
ZLWK LW )DU IURP D VI\VWHPDWLF PHFKDQLFDO SUR
DOWKRXJK , GR/ KWIRPSIBHDH@A LYV D VHQVRU\ HPERGLE
IUDXJKW ZLWK WHQVLRQV DQG DPELYDOHQFHV DV |,
REVHUYDWLRQ RI PDWHULDOV VLWXDWLRQV DQG V
RFEXUUHQFHVY DQG IHHO WKLQN DQG DFW LQ UHVSRQ

2UJDQLVLQJ P\ WKHVLV FRQWLJXRXV ZLWK P\ SUDFWL
UHVHDUFK LQ D PDQQHU WKDW UHIOHFWYV WKH SURFHYV
IUDJPHQWY LQ D PXOWL OD\HUHG QDUUDWLYH ZKLFK X
WKDW PD\ EH XQGHUVWRRG DV fWKHRU\ LPEULFDWHG
FDOO YPDWHULRBROOWKDLDNULKYJIJRI WKH HWKLFDO WHQVL
SURGXFLQJ GDWD 2 WKH IRUPHU SUHVXSSRVLQJ WKH H

BLXNRQHQ 9Y0DGH LQ 6LOHQFH"- S
3HUVRQDO FRPPXQLFDWLRQ 5REHUW +LQVKHOZRRG 0D\

'"HEELH OLFKDHOV 9f2UJDQLVDWLRQDO (QFRXQWHUV DQG 6¢
ODWHUBRAXWQ@KRYGIH ,QWHUQDWLRQDO H® QEBE\ERBDNLR 19 BHDWFWR
5RXWOHGJH SS 2

1HOGBQFWLFH DV 5HYHD YRR QRZW®H SHIMEHIIJHU 1HOVRQ LQC
ZKLFK DULVHV WKURXJK GRLQJ WKLQNLQJ SUDFWLFH SULR
WKHRU\ VHH QRWH S ODWHNADR BHOXINEQUWHUWH 7KHRU\
5HVHDBRKERXUQH OHOERXUQH 8QLYHUVLW\ 3XEOLVKLQJ

f3UDFWLFH DV 5SHVHDUFK $SSURRBIGHRQ W,R%S UBIOWW H $UWV



DFNQRZOHGJLQJ WKH LQYROYHPHQW DQG LQIOXHQFH
HQWDRUWWBWKHU WKDQ VHSDUDWH IURP JDWKHULQJ

H[SHULHQWLDO VHQVRU\ LPSUHVVLRQV PDWHULDO D!
ZLOO QRW H[LVW DV VXFK XQWLO , DV UHVHDUFKHU 1
EULQJV WKW BRUDFN-LFH EDVHG SURMHFW RI ZKLFK , D
DQG HPERGLHG LQ LW LQWLPDWHO\ LPSOLFDWHG LQ
VHQVH Rl VORZO\ FROOHFWLQJ IUDJPHQWYV Rl PDWHULI
ZKLFK WKRXJKWV PD\ EHJLQ WR FRPH WRJHWKHU RYF
HITRUWMHUHDY JDWKHULQJ DV JEULQJLQJ WRJHWKHU- F
WKH LGHD RI SURGXFLQJ DV fEULQJLQJ LQWR H[LVWHC
RI SURGXFLQJ VRPHWKLQJ WDQJLEOH WKDW PD\ WKHC
FRPSOH[ WHQVLRQ DW SOD\ 21 QHFHVVLW\ WKH UHVH
WR ZKDW LV KDSSHQLQJ LQ WKH GRLQJ Rl VRPHWKLQJ
UDWKHU WKDQ ZKDW LW UHVXOWV LQ RU LV JIRXQG- $
IURP WKH SURGXFWLRQ DQG DVVHPEODJH RI PDWHUL]
PXOWLWXGH Rl RWKHU IDFWRUV LQHYLWDEO\ FRQWDL
UHPDLQ XQREWUXVLYH DV LQ WKH UHKDELOLWDWLRQ |
WKH VLWXDWLRQ DQG DP DIIHFWHG E\ LW 0\ ZHDYLQ
HPHUJLQJ WKUHDGV DQG SDWWHUQV DQG RQH WKDW
ZRUN Rl PHDQLQJ PDNLQJ LWVHOI

,Q FDOOLQJ RQ WKH PHWDSKRU RI ZHDYLQJ , FDOO XSH
DQG ODERXU LQYROYHG 2 ZRUN ZKLFK FRQWHPSRUDU\
WKH PDUJLQV UDWKHU WKDQ DW WKH FXRPROH LRV BR

&DSLWROLQD 'tD] Y&4RQYHUVDWLRQDO +HXULVMMFHDY DW5IHR (
5HYLHZ RI 6RFLRORJ\ 5HYXH _ QWHUQDWLRQDOH GH 6RFLROR

7TUDGLWLRQDOO\ DVVRFLDWHG ZLWK DJULFXOWXUH ZKHUH
JDWKHU XS WKH IDOOHQ JUDLQ DIWHU WKH KDUYHVW fJOH!
JDWKHULQJ LQ WKH VHQVH RI ILQGLQJ RXW RU DVFHUWDLQL

,QKH 7H[WLOLW\ RI ODNLQJ ,QJROG VXJIJHVWV WKDW SUDFW|
DV EULQJLQJ WRJHWKHU GLYHUVH PDWHULDOV DQG FRPELQI
ZKDW PLJKW HPHUJH- S +H GUDZV RQ WKH ZRUN RI SKLO
WR DUJXH WKDW fWKH HVVHQWLDO UHODWLRQ LQ D ZRUOG
PDWHULDOV DQG IRUFHV >«@ DERXW WKH ZD\ LQ ZKLFK PDW
DQRWKHU LQ WKH JHQHUDWLRQ RI WKLQJV: S 2 6HH DO
s DQG 3HWUDOMWQHHLBOUYEW RFXPHQRYGRIQ& R IQMAHHPFKRD
*DOOHU\

,Q KLV OHFWXUIIRLQEQIPKQ@G )UHXG VWDWHY ,W VHHPV
IHZ FROWULEXWLRQV WR WKH GLVFRYHULHY DQG LQYHQWLR
RQH WHFKQLTXH ZKLFK WKH\ PD\ KDYH LQYHQWHG WKDW



HSLVWHPRORJLFDO WRRO 2 D fPD T X HAN W M\EIURKDKR Q L C
WR WKALQNMH 3HQHORSH2IGR/K HRPAHKRYH GHFHSWLYH ZHD
RIl KHU VXLWRUV , GHOD\ WKH GHPDQG RI WKH DFDGH
SUHIHUULQJ WR HQJDJH LQ fILQGLQJ:- DV SDUW RI WKI
GHVFULEHG DV fGLDOHFWLFDO:- LQ WKDW LW D§¥RPPR(
.DWKHULQH .UsJHU DUJXHV ZKLOH WKH WH[WLOH LV
VXVSHQGHG DV XQFHUWDLQW\ DERXW WKH RXWFRPH I
FRQVWLWXWLQJ fWKH VLWH RI DUWLVWLF FYUHDWIQRQ |
EHFRPHV SDUW RI fPHWKRG: DV WKH HPSKDVLV VKLI
IDEULF WRXPODMD@WRMINQRZOHGIH WKDW LV UHYHDOH
RI WDVNV R\RVEKIHOQU EBPSOHWHG

IXWWLQJ WKH ZRUGV {YVSHFXODWLYH:- DQG 9YZHDYLQ
FRQFHSWXDOLVDWLRQ HPHUJHVY RYHU WLPH DV WKHLU
RQ ZKLFK , KDYH ZULWWHQ WKHP )LJXUH TKH ZHDY
XQGHUVWRRG LQ ,QJROG:V WHUPV DV D SUDFWLFH RI
XQSUHGLFWDEOH

T)HPLQLW\ 7KH-6WQQGDUG (GLWLRQ RI WKH &RPSOHWH 3V\
, QWURGXFWRU\ /HFWXUHV RQ 3V\FKRDQD®BUGVLE\ DRFSHYWHKNUWD F
/IRQGRQ 9LQWDJH Ss 2 $FFRUGLQJ WR JUHXG
RI D SHQLV WKDW PDNHV ZRPHQ LPLWDWH WKH YHLO RI SXE
SODLWLQJ DQG ZHDYLQJ WKUHDGV LQWR IDEULF

JUHQFK SKLORVRSKHU DUW FULWLF DQG ZULWHU "HQLV 'LG
ORRP DV DQ HSLVWHPRORJLFDO DV ZHOO DV D VRFLRORJLEFD
VLQJOH DQG XQLTXH UHDVRQLQJ RI ZKLFK WKH IDEULFDWLRC
%DUWKHV3UHSDUDWIKRQ3IRH®KUBDMRLYRH® RI WKH 1RYHO

7TKH 2CKBDVHBEHHQ FULWLFLVHG IRU VXSSRUWLQJ SDWULDUFKELC
DV VXEPLVVLYH 3$QQD 1RUWK f+LVWRULFDOO\ OHQ 7UDQVO]
D :RPDQ 7RRNOIWKH -RERZHYHU (PPD :LOVRQ VXJIJHVWYV WKDYV
SORWV RI 2G\VVHXVY DUH JHDUHG WRZDUG D SDUWLFXODU H
WKH RSSRVLWH GLUHFWLRQ WR KROG RII DQ HQG SRLQW \
IRUHYHU LQ D VWDWH RI EHFRPLQJ QRW FRPSOHWLRQ - (PL
1 < 1RUWRQ S 2 :LOVRQ:-V UHDGLQJ LPSOLHV D TW
ZKLFK GLIIHUHQWLDWHY HDFK SRVLWLRQ ZKLOH UHWDLQLC
DUJXHG WKDW 3HQHORSH:V ZHDYLQJ H[HPSOLILHVY WKH (SC
ZRPHQ D NLQG RI "ZHDYLQJp DNLQ WR WKH GLDOHFWLFDO
FRPSOH[LW\ ZKLOH SUHVHUYLQJ WHQVLRQ:- %UDGOH\ %U\DQ
'LDOHFWLFDO 3ROLWLFV LQ +RPHU $ULVWRSRBQHWLPDG Bt
2

.DWKU\Q 6XOOHFYPRQIUWIXHU:RUG 7KH OHWDSKRULFV RI :HD"
/IRQGRQ $VVRFLDWHG 8QLYHUVLW\ 3UHVVHYV S

,QKH 7TH[WLOLWVROGDINULIXIHY DIJDLQVW WKH DVVXPSWLRQ W
IRUP XSRQ WKH PDWHULDO ZRUOG E\ DQ DJHQW ZLWK D GHV|



JLIXUBSHFXODWLYH :HDYLQJ
(( WUDFW IURP DQ HDUO\ GUDIW -XQH

D SUDFWLFH RI ZHDYLQJ LQ ZKLFK SUDFWLWLRQHUV ELQG W
WH[WXUH RI PDWHULDO IORZV:- ,QJROG 9Y7KH 7H[WLOLW\ RI



SH YLVLW

FRPH EDFN WR RU °
FRQVLGHU D VLWXDWLRQ RU SUREOH

+RZ GRHV \RXU PHWKRG DQG \RXU WKRXJKWV
\RX SODQQHG RU LPDJLQHG"

SHYLVLWLQJ WKH PDWHULDO , GR QRW VWDQG EDFN WR VHSDUL
WKH DFWLRQ UDWKHU UHWLSYLDUWWQRI WKH DFWLRQ * SDUW RI W
RQIJRLQRURI DUWVUHVHDUFK WKDW LQYROYHVLQRWRQ ®RYHN

HUH WXUQLQJY LQ %DUDGYTV ZRUGYV

$V GLVFAVR/BIGILQDO SODQ LI VRPHZKDW VNHWEK\ LV
H[SDQG RQ +LQVKHOZRRG:-V SV\FKRDQDO\WLF PRGHO
UHIOH[LYH DUWPDNLQJ FRPSRQHQW GUDZQ IURP DUW

UHODWLYHO\ FOHDU RQ WKH IUDPHZRUN IRU WKH RUJD
WKH DUWPDNLQJ FRPSRQHQW ZLOO WDNH DQG KRZ W
VWUXFWXUH RI fRQH KRXU D ZHHN LQ WKH RUJDQLVD
UHJXODU WLPH DQG SODFH- RQO\ FU\WWDOOLVHV DV |,
ZHHN SDUWLFLSDQW REVHUYDWLRQ LQ WKH UHKDELOL
DV SDUW RI DQ LWHUDWLYH UHIOH[LYH SURFHVV DOWE
E\ SULRU H[SHULHQFH DV ZHOO DV WKH WLPH VSDFH

LQIRUPHG E\ SUHOLPLQDU\ QHJRWLDWLRQV ZLWK DQG
VLWXDWLRQ DV , UHRULHQWDWH P\VHOI LQ DUW DFDC
7HVWLQJ 7HMAWIUHDEEQBHILQ WR GRFXPHQW WHWH GLDC
GHVFULEHG LQ &KDSWH B8 QZRDNRD KB BWIHWLRKQUHH 7UD
20DNHWVKLYVY ZRUN JRHV WRZDUGV LQIRUPLQJ P\ PHWKR

7KURXJK WKH DGGLWLRQ RI WKH K\SKHQ %DUDG OLNHQV fU
VRLO RYHU DQG RYHU 2 LQJHVWLQJ DQG H[FUHWLQJ >«@ RS}t
%DUDG T'LITUDFWLQJ 'LI1UDFW3LIRUD BXMWLQ@I 7TRIHWKHU $SD

7KLV LV VKRZQ LQ P\ GLDU\ DQTHMRXORD@VGRW H D QIBVZRHMG
+XQJ 2XWDWRP'@QO\ +XPIKDPHOV T$ *UDQG 'HFHSWLRQ:- 6HH
7UDQVSRVLWLRQ ,,



FRQGLWLRQV QHFHWMWN® WKR W BNWWLRK DL WKKOHVER R W K RAG
HYROYHV WKURXJK WKH SHUIRUPDQFH RI WKH ZRUN D

W LV XQVXUSULVLQJ WKDW WKH PRGHO RI TRQH KRXU
UHIOHFWV DVSHFWV Rl WKH SV\FKRDQDO\WLF RU DUW
FUHDWLQJ D SV\FKRORZLBRB\WBNYIK SKUVZRDOLRQIH +LC
REVHUYDWLRD W PRGHOVLWLRQ Rl SV\FKRDQDO\WLF L
DQG DV KH QRWHV LQ DQ HDUO\ FRUUHVSRQGHQFH W
D ORJLEFDO H[WHQVLRQ R$ ®WKRXYKMWK KK DSDPHWKREUD
WR KROG WKLQJV LQ SODFH HDUO\ RQ DV , PDNH VSDF!
ZKLFK WR ZRUN 2 VRPHWKLQJ WR EH EHQW DQG UHVK
PDWHULDO OHDGV ERWK PHWKRG DQG IUDPH H[SDQ(
GHYHORSLQJ DV WKH WKUHDGV Rl +LQVKHOZRRG:-V PR
EHFRPH DVVLPLODWHG LQWR D PRUH SHUIRUPDWLYH |
ZHDYLQJ LQ WKUHH WUDQVSRVLWLRQV:- ORUH WKDQ 1\
TWKLV WKDW:- FKDQJHV WKH QDWXUH RI fWKLV- DQG
LQGLYLGXDO SURFHVVHV DQG EHFRPH SDUW RI D Ql
SURSHUWLHV

$OWKRXIK QRW VXUH KRZ WKH SURMHFW ZLOO GHYHO
SHRSOH LQ WKH UHKDELOLWDWLRQ FHQWUH DQG DXG
HQYLVDJH , PLIKW XQGHUWDNH LQWHUYLHZV QHYHUMW
UHVHDUFK SUDFWLFH DV LW XQIROGWHEBONKDSWHU )RX

7KH GHYHORSPHQW Rl WKH WKHVLY WLWOHV FDQ EH LGHQW
3HUVRQDO FRUUHVSRQGHQFH 0D\

"ULWLQJ DERXW DIIHFW DV PHWKRG $QQD +LFNH\ ORRG\ GUI
*XDWWDUL WR DUJXH WKDW ISHUFHSWV DQG DIIHFWV H[LVW
LQ WKH DVVHPEODJH WKDW LV D ZRUN RI DUW RQ WKH WHU
ZD\ WKH ZRUN KDV EHHQ FRQVWUXFWHG 7KHVH WHUPV DUH
WKH\ DUH SUH VXEMHFWLYH WKH\ DUH D SHUIRUPDQFH RI I
$QQD +LFNH\ ORRG\ 9($IIHFW DV OHWKRG )HHOL®GOWHX$H \D/QCH
5HVHDUFK OH&/KEGROEHFAFD &ROHPDQ DQG -HVVLFD 5LQJU
8QLYHUVLW\ 3UHVV SS 2 7R IHHO RU VHQVH LV W



:KDW DUH WKH TNH\ ZRUNV: ZKLFK IXQFWLRQF
VWDJH"

$OWKRXJIK DXREMNUDWRAIVWMBOMFK HDFK fZRUN- KDV VLJQI
EHLQJ LQWULFDWHO\ LQWHUZRYHQ ZLWK WKH RWKHUV

T ZHHQ - WKURXJK XERBPMH BHIIWP MR SUHYLR XV SUL
WKLQJV IURP RQH SODFH WR DQRWKHU

T,-P 2Q0\ +XPDQ- DQG WKH 7ZHOYH :HHNV 7ZHOYH
WKURXJK ZKLFK , EHJLEDWEBQURFGHNYVVAWIDRERBLHG LQ \
REMHFW ERG\ WKLQJ 2 DV D XHE RWDFERDQWN RQW H U W ?

T, QWHUUXSWLQJ WKH YORZ- DQG Y7KH 9BHPBNH ,DNYG
DPSOLI\ XQGHUVWDQGLQJV DV WKH DXGLHQFH LV C
SURFHVYV

:KDW DUH WKH NH\ WXUQLQJ SRLQWYV LQ \RXU
WKHVH DSSHDU LQ \RXU SUDFWLFH"

ORYLQJ DVSHFWV RI P\ SUDFWLFH IURP DUW SV\FKR Wt
IURPIDRDJ@WQVKHUDS\ WR DUW DV D SULPDU\ ZD\ RI H[DPL(
LV fIUDPHG:- DQG LQ ZKDW FRQWH[W LW LV VLWXDWHC
YDOXHG DQG PD\ EH TXLWH GLIIHUHQW ZKHQ YLHZHG

$V , GHVFULEH LQ &KDSWHU 7ZR WKH PRYH LV QRW VW
GLVFLSOLQDU\ ERXQGDULHV LV IUDXJKW ZLWK WHQVLF

7KLV TXHVWLRQ LV DGGHG DIWHU WKH RULJLQDO VXEPLVVL
WKH H[DPLQDWLRQ SDQHO

6HH 7UDQVS8QRVDWHRWWSESY 72727 GHEELHPLFKDHOV FR XN EH
6HH 7UDQV IMWHVWR/G YV, 2727Z2Z GHEELHPLFKDHIOIQFEER XN RQO\
KWWSV 7Z7Z7Z GHEELHPLFKDHOV FR XN WZHOYH ZHHNV SKS

6HH 7UDQVSRVWHWPIDRNHQ EWWSYV 7Z77Z GHEELHPLFKDHOV FR X
IORZ'!'SIK@BWWSYV Z7ZZ GHEELHPLFKDHOV FR XN YRLFH RI LWV




RITHUV PH VFRSH IRU WU\LQJ WKLQJWV KWL Y LM KPS GLL |
Tf7UDQVSRVLWLRQ ,- DV WHQWDWLYHO\ , H[SORUH K
EHFRPH PDWHULDO IRU DUWLVWLF SUDFWLFH DQG U
UHFRQILJXUH IUDJPHQWHG QDUUDWLYHV DQG ULVN
MXGJHPHQWDO SULYDWH VHWWLQJ RI DUW SV\FKR W
+XQJ 2XW WR 'U\ DW WKH WLPH , DP XQDEOH7WRWLLQAL |
7HVWAQBWLRQV DV D VLWH IRU UHIOH[LYLW\ :LWK WK
VXJIHVW Q RVZK WRHEOIKSIUAR D DWRMIDUW WKHUDS\ REMHEW
ERXQGDULHV VWDJLQJ DQG GRFXPHQWLQJ LWV UHVLW
IRU ZKDW LW PHDQV WR EH RQ WKH PDUJLQV DV , R
5H VLWXDWLQJ WKH DUW WKHUDS\ REMHFW DQG VWD
LQ D PRUH SHUIRUPDWLYH LPDJLQDWLYH VSDFH VR
WUDQVIHUHQFH DQG UH RULHQWDWLRQ RI SUDFWLFH |,
XQGUDIUH G UREZISQUD FWURBURO PDWLVLQJ WKH SURFHVV
ZULWWHOQ

&URVVLQJ ERXQGDULHV DJDLQ LQ f7UDQVSRVLWLRQ ,,
EHWZHHQ FOLQLFDO VHWWLQJ DQG DUW VWXGLR DV , |
7KURXJK WKLV WUDQVIHUHQFH RI H{SHULHQFH DWWHQ
VLWH RI DUWPDNISQREBGVWKHD PXOWL OD\HUHG UHVSF
2 D SODFH ZKADIHGRKKQS$BHQ (QWHULQJ WKH UHKDEL
UHVHDUFKHU , FKDOOHQJH FRQYHQWLRQ IRU P\VHOI

DERXW ZKDW , DP GRLQJ DQG VWLPXODWLQJ SRZHUIX
7KH VWXGLR RIIHUV D WUDQVIHUHQWLDO VSDFH DZD\ |
WR WWURKIREK , H[SORUH P\ VHQVLWLYLW\ WR WKH V
PDQLSXODWH PDWHULDOV LPDJLQLQJV IHHOLQJV DQ
VSDFH LPSRVHG 7KLV PD\ EH ZK\ WKH HUXSWLRQ RI GL
ZLWK FRUUHVSRQGLQJ SUHVVXUHV WR fGLVUXSW: P\ S

&DQG\ PDNHV VRPH KHOSIXO GLVWLQFWLRQV EHWZHHQ
DFNQRZOHGJLQJ WKH RYHUODSYVY 6KH QRWHV WKDW fWR EH

SUDFWLFH ZKHUHDV LI \RX DUH D SURIHVVLRQDO SUDFWLWLI
SUDFWLFH DQG \RX KDYH RWKHUV WR DQVZHU WR IRU WKH Z
WKH QHHGV RI SHRSOH LV QRW DQ HVVHQWLDO HOHPHQW |
SUDFWLWLRQUHDWEYR GHIDPBFWLYH 3UDFWLWLRQHU

(PPD &RFWNHEHYV REKMKHHBG 6LWH *DOOHU\ S



DUH VR XQVHWWOLQJ DV WKH\ UXSWXUH WKH ¥YDIHW\ |
FRXUVH , FDQQRW NQRZ KRZ WKLQJV PD\ KDYHH® WRFH
SUHVVXUHV LQWHUQDO DQG H[WHUQDO WR PRGLI\ P\
IURP WKH SULYDF\ RI WKH VWXGLR DQG H[SRVLQJ LW \
SURYRNHV D WXUQLQJ SRLQW WKURXJK WKHHOIHOW R W
FRPSOH[LWLHVY RI WKH UHVHDUFK VLWXDWLRQ PRUH DI

&RQIURQWLQJ P\ YGLVFRPIRUW ZLWK GLVERPIRUW- P
JDUPHQWY LQ WKH VWXGLR DQG WKH ZHDULQJ RI D G|
SDUW RI WKH UHIOH[LY B KAEGN WMV, X WILIRSS O W H\LSWKQ G
P\ VXEMHFWLYLW\ DUH VKDUSHQHG , UHDOLVH DW DQ
DUWLEXODWH LW KRZ LQWLPDWHO\ P\ SURFHVV RI PDU
LV HQWDQJOHG ZLWK WKH LQVWLWXML RDKLOD HF RWDKAHH [
VLWXDWLRQ YPRYHV:- PH LW VHHPV WKDW LQ ERWK VHV

$V , ZWKNRXSKDFWLFH WR VORZ GRZQ LQVWLWXWLRQE
PRYHV IURP- PDNLQJ VRPHWKLQJ - WAL QUNH i S/-OUN RQ/P-D
LOQWHUWZLQLQJ RI 1XQGH@KREK JVD FD QGWLIARD W B RIQIKW
ZKLFK , DFFHVV WKH WKLQNLQJ (QWZLQHG ZLWK WKH!
SURFHVV RI GRFXPHQWLQJ DQG UHFRUGLQJ P\ SUDFWI
SODFH DURXQG LW ZKLFK UDWKHU WKDQ EHLQJ VHSD
IRUHJURXQGYV WKH DIIHFWLYH FXOWXUDO VHQVLWLYLV
FDSWXUHG LQ YDQUGAHRKE PRAEGMHQ DQG 6WDJH DUJXH W
DWWHQWLRQ WR VXFK VRXUFHV LQFOXGLQJ WKHLU ED
EHFRPH PRUH DSSURDFKD EGUPRPNYSVQ DU\ YRFIRE @ H MW YJ

, ZLOO OHDYH LW WR RWKHUV WR DUJXH WKH JURXQG EHW?Z
ERWK ELQG DQG VHSDUDWH DUH FRPSOLFDWHG DQG GLIILFX
FRQQHFWLRQV DOWRJHWKHU RU WR GHYDOXH WKH SRWHQW
FRPSOH[LW\ RI D VLWXDWLRQ +RZHYHU ZKLOH GLIIHUHQF
REIXVFDWH UDWKHU WKDQ HQKDQFH XQGHUVWDQGLQJ EHWZ|
LQ WKH VXEMHRMWLOMH O DWK K TN VRK) MQEREZWE®H QWY OLYH SOD
GLDORJXH ZLWK SURFHVV DQG FRQWH[W DQG ZLWK WKH XQ
DOVR DVVRFLDWLYH DQG HQWDQJOHG

, FRPPHQW RQ WKLV LQ UHVSRQVH WR TXHVWLRQV IURP \
FRQILUPDWLRQ SURFHVV RWKHUZLVH NQRZQ DV WKH 5)

-DKQ 9%$3* /HIDFLHV DQG $IWHUPDWKV:- S
.QXGVHQ DQG 6WDJH $IIHFWLYH OHWKRGRORJLHV:



Lv LW D PHWKRG IRU PH WR OLVWHQ EDFN WR FRQYH
TXHVWLRQ RI P\ SUDFWLFH DV D IRUP RI fTFORVH OLVW

7KLV EULQJY PH WR DQRWKHU QRWDEOH WXUQLQJ S
f7UDQVSRVLWLRQ ,,,- DQG PRYH WKH UHVLGXDO TERG
UH VLWXDWLQJ DQG UH SUHVHQWLQJ LW LQLWLDOC
VHWWLQJV WKDW EULGJH DUW KHDOWKFDUH DQG DFL
SUHVHQWLQJ UHVHDUFK DQG WHVWLQJ SUHFRQFHSW|
GLVFLSOLQHV WKH SV\FKRVRFLDO SUHVHQFH RI WKH
DPSOLILHG DQG FKDUJHG ZLWK UHVRQDQW PHDQLQJ D\
PHDQLQJ PDNLQJ +DYLQJ SRVLWHG P\ SUDFWLFH DV D
WKH ZRUN WKH DXGLHQFH SOD\V D FUXFLDO UROH X
LW PRUH IXOO\ DQG ZHDYLQJ WKHLU RZQ LQ UHVSRQVHI
LQGLIIHUHQFH GLVPLVVDO RU GHYDOXDWLRQ 7KLV L
UHKDELOLWDWLRQ FHQWUH DQG ODWHU'RPAEOH $IDHNQLR)
$V D FRXQWHUSRLQW WR WKH VWLOO UHODWLYHO\ VI
ZKHQ QRW PRYLQJ WKH YRLFH RI LWV PDNLQJ DPS
GLVWXUEDQFH LQ WKH DWPRVSKHUH WKDW LV GLIILFX¢
WRXFKHV DV LW UHVRQIRURIV DLOVWAKCHV M SDBBLVKY WK
GRFXPHQWLQJ PRYLQJ KDQGOLQJ UH RUJDQLVLQJ

HPRWLRQV LGHDV IUDJPHQWY UHFROOHFWLRQV DQ
WKURXJK WKHLU FRQWH[WXDO VHQVLWLYLW\ DOVR FD

3D\LQJ FORVH DWWHQWLRQ WR P\ GHDOLQJV ZLWK
XQGHUVWDQGLQJ LV VRSKLVWLEDWHGO\ PRYHG DJDLC
UHVHDUFKHU , VSHFEXODWH KRZ WKH TERG\:- PLJKW Et
LPSOLFDWLRQV RI WKLV DQG KRZ , DP LPSOLFDWHG L
WKH UHVHDUFK LQVWLWXWLRQ WKDW , DUWLFEXODWH |
RUJDQLVDWLRQDO HQYLURQPHQW KDV WHRD/G VAL QRIU Wk

3HUVRQDO &RPPXQLFDWLRQ <XHQ JRQJ /LQJ B6XSHUYLVLRQ

7KLV LV SDUW RI D EURDGHU TXHVWLRQ SRVHG E\ WKH DVV
SURFHVV NQRZQ DV 5) 1T30HDVH SURGXFH D VKRUW VWDW
PDLQ ILQGLQJVY WR KDYH HPHUJHG IURP WKH HQTXLU\ VR IDI
RUJDQLVDWLRQ HQYLURQPHQW WROG \RX RU KHOSHG \RX V
ZLOO JR RQ WR GHYHORS \RXU DUW SUDFWLFH DQG WR LQIRI



GHPDQG DQG DSSURDS$HKRBB WKHLGWMKD QUVHVXOW RU R.
VKDULQJ P\ VHQVLWLYLW\ DFURVV GLVFLSOLQHV DQG
UHVSRQVH GHHSHQV P\ XQGHUVWDQGLQJ ®RUDXZKHPEUR
DWWHQWLRQ WR KRVSLWDOLW\ WKH QDWXUH RI GLI
DWW H QW L RRR MDIQHG BFDGAH2 PDWWHUV ZKLFK DUH SRLJQD
DOVR DFDGHPLD

7KDW DQ HWKLFV Rl FDUH HPHUJHV IURP WKH PDWHULI
WKH QDWXUH RI P\ UHVHDUFK <HW WKH PDQQHU WKUR
ORUH WKDQ FRJQLWLYH WKH NQRZLQUKUBXBKBDW N\H @Y
HQJDJHPHQW ZLWK WKH P DW HUKDE¥BKKN,KFRE VW R UFRXG
VRPHWKLQJ DERXW LW 7KH DFWLRQ DQG PDWHULDOL)
XQGHUVWIKQU®BXRZE , DIIHFW DQG DP DIIHFWHG 7KH |
IRUHJURXQGV WKH WHQVLRQ EHWZHHQ LQVWUXPHQWD
PDGH PDQLIHVWQ®BNR R IKQFIMPLIDNILRFIHVY WKH FRQWHI[V
LQ ZKLFK WKH ZRUN LV UHERU XKGEHMNBA K RD @\KBVD,UWH
2Q0\ +XPDQ ZKHQ SUHSDULQJ WKH ZHEVLWH UHFRUG
RWKHUV DQG UHFHLYH WKHLU UHVSRQVH WKDW , IXO
P\ DWWHQWLRQ WR WKH PDWHULDRY BD&RHIBAN JB&XU G L Q ML
DJDL®Y DQ RQJIRLQIHPDBAKNMN[RYLW\ PD\ WKHQ EH XQGF
RI FDUHIXO DQG FRQWLQXHG UH HQJDJHPHQW ZLWK DU
WKH FDSDFLW\ WR WUDQVIRUP SHUVRQDO H[SHULHQFH

$QRWKHU UXSWXUH DQG NH\ WXUQLQJ SRLQW LQ P\ XQ¢
DQG fDIWHUZDUGVQHYVV'RKHEDK WM JBRZFIMRO/ORY LAKD S
LV RIQ@MHHB LQWHUYHQWLRQ DW WKH FRQIHUHQFH ZKLF
WKDW , DSSUHFLDWH LWV VLJQLILFDQFH IRU P\ UHVHDL
RI KRZ WR XVH WKH PDWHULDO JHQHUDWHG LQ WKH DE
, ILQG WKH VLWXDWLRQ LQWHQVHO\ IUXVWUDWLQJ LW

, ILUVWPURIQG\ WRPIH@PORZ UHVHDUFKHUV DQG DUWLVW ZULW
GXULQJ DQ RQOLQH :+,3 PHHWLQJ 2WKHUZLVH NQRZQ DV T:
&DOYHU LQ 2FWREHU DQG RIIHUV DQ LQIRUPDO VSDFH IR
$ UHDGLEPRRD\ £+ XPDYDLOWEGN DWZZ GHEELHPLEKDHIOV FR XN

ODUHOL 6WROS 9f6HOI 5HIOH[LYLW\3D(@6( 66CEMHEWERHAL HUW |
S$UWLVWLFHHWHDNIFK 2 $SULO




LWV XVHIXOQHVYV HPHUDKHMWMHUWBIVHY HRPH IWWR/ WIREB & UWHD Q F |
WXUQ WR ILFWLRQ DV D SRWHQWLDO ZD\ RI KDQGOLQJ

JLIXURUDFH 5 HFROOHFWLRQV
((WUDFW IURP D ZULWLQJ LQ SURJUHVYV

6WLOO ZKLOH WKH XQGHUVWDQGLQJ FRPHV fDIWHUZE
GLVWDQFHG SRV LRCDRO@V RR YXUIHKI OBHKANW DRISHOU. HUH IO H[LY L
WKUWRKHKSUDFWLFH DV PDWHULDO fPDGH:- LQ WKH SDV
,PSOLFLW LQ WKLV LV WKH WLPH DQG VSDFH WKDW IF
DVVLPLODWHG GLJHVWHG DQG W UD®QKIRRMHKE R QW B \)
ZLWK WKH HPRWLRQDO GLVWXUEDQFH IROORZLQJ 2EV
UHVRQDQFHVY WDNH RQ DQ\ PHDQLQJ DQG D IXUWKHU C
LV SHUFHLYHG EXW RQO\ WDNHV RQ PHDQLQJ UHWUF
UHDSSHDUV LQ GLIIHUHQW JXLVHV DQG VLWXDWLRQV V
DV LW PRYHV IURP RQH SODFH WR DQRWKHU WKH LPS
XQGHUVWDQGLQJ EXW DQ RQJRLQJ SURYRFDWLRQ WR

7UDFH 5HFROOHFWLRQV LV DQ H[SHULPHQWDO ZULWLQJ ED
SDUWLFLSDQW FRQVHQW DW f'RXEOH $JHQF\- (GLWHG
DFFRXQWV WKH\ SUHVHQW JURXSV RI WKRXJKWV WKDW WHI
DV D SHUIRUPDWLYH UHDGLQJ LQYROYLQJ PRUH WKDQ RQH S
RI LWV PDNLQJ-



6XFK D SURYRFDWLRQ RU JLQWHUIHUHQFH- FRPHV LQ V
+DUDZD\V-V FRQFHSW,QLWIGDOI@DFWHRSHULHQFH LWV
WKUHDWHQLQJ P\ SRVLWLRQ ZLWK LWV DSSDUHQWO\

DVVXPLQJ D KXPDQ DJHQF\ WKDW fZRUNV DORH:- DQ
%ROWRQ UHPLQGYV PH WKH PHWDSKRU RI WKH PLUURU
DQG fWKH UHIOHFW +RZ HRIHWK LAK LLO/H VIKERH SWLQJ WKH
WXUQLQJ WR QDUFLVVLVWLF QDYHO JD]JLQJ WKLV GRI
UHIOH[LYLWW RYVR}IHBUIH@RH ZKLFK LPSOLHV HQJDJLQJ
ERGLHV 2 EHLQJ RSHQQMGRI HES HWLERIFHLQHQHUDOO\ DV Z
ZRUN , DP UHOLDQW RQ RWKHUV WR KROG XS D PLUUR
P\WHOI $V D PHWDSKRULFDO DQG PHWKRGRORJLFDO F
TGLIIUDFWLRQ- WURXEOHV SDUWO\ EHFDXVH ZKLOH L
\HW DSSUHFLDWH LWV UHOHYDQFH +RZHYHU fVWD\LQ
D PRYH WR DQ Y{DOWHUQDWLYH:- %DUDG UHPLQGV PH

WKDW JUHIOHFWLRQ DQG GLIIUDFWLRQ DUH QRW RSSR
RYHUODS LQ78HDHWLM HSOD\- KHUH

'QKH 3URPLVHV Rl ORQVWHUV +DUDZD\ GLIIHUHQWLDWHYV 9C
IRU GLIIUDFWLRQ DV YD PDSSLQJ RI LQWHUIHUHQFH QRW RI
+DUDZD\ Y7KH 3URPLVHV Rl ORQVWHUV $ 5HIHQBRXDWKXY GF
BWXGLHV 2 S , ILUVW HQFRXQWHU WKH LGHD RI fGLII!
DW D VHPLQDU SUHVHQWHG DORQJVLGH DQ H[KLELWSLRQ FXU
BWUDQJH :HDYH RI&XUPNW D@ Q[KSBIEWLRQ 6KHIILHOG 6LWH
KWWSV ZZZ VLWHJDOOHU\ RUJ H[KLELWLRQ D VWUDQJH ZH
'"HFHPEHU @

6NHWFKLQJ WKH FRQWRXUV RI UHIOHFWLRQ DQG GLIIUDFWL
%R]DOHN DQG =HPE\ODV GLIITHUHQWLDWH WKH WZR DV IROC
DIJHQF\ WKDW ZRUNV DORQH DQG LOQWHQWLRQDOO\ WKH (
LQGLYLGXDO DJHQF\ LV HQWDQJOHG ZLWK RWKHU DJHQFLH
PDWHULDO LPSOLFDWLRQV WKDW PXVW EH H[DPLQHG - %R]D!

%ROWRQ T5HIOHFWLRQ DQG 5HIOH[LYLW\: S

, UH WXUQ WR SV\FKRDQDO\VW :LOIUHG %LRQ:V LGHD RI ¥
PHGLDWLRQ RI DQ DZDUHQHVYV RI HPRWLRQDO DQG VHQVRU\
WKURXJK ZKLFK WKRXJKWYVY DQG WKLQNLQJ EHFRPH SRVVLE
HDUOLHVW UHODWLRQV ZLWK FDUHJLYHDWV QL@G WKRP HDIHHUL |

,Q D IRRWQBR/FWWR 'R UDG FRRVRV WKDW T:KLOH UHWXUQLQ
UHIOHFWLRQ KRZ OLJKW UHWXUQV IURP ZKHUH LW FDPH RC
GHYHORS WKLV QRWLRQ LV DERXW GLIIUDFWLQJ 7KH SOD\ &
UH WXUQLQJ VHSDUDWHG RQO\ E\ WKH PHUH PDUN RI D K\S
DQG GLIIUDFWLRQ DUH QRW RSSRVLWHV QRW PXWXDOO\ HJ[I
%DUDG f'LIITUDFWLQJ 'LIIUDFWLRQ- 1RWH S 2

, ERUURZ IURP +DUDZD\-V HSRQ\PRXV ERRN LQ ZKLFK VKH V>
WR VWLU XS SRWHQW UHVSRQVH >«@ DV ZHOO DV WR VHWW



5DWKHU WKDQ SLWWLQJ RQH VWUDQG RI WKRXJKW DJLC
DV KROGLQJ WKH DQVZHU LW LV LQ JUDSSOLQJ ZLWK
WKHLU GLIITHUHQFHV WKDW , |IWMKGG RUWKHHLPU WAR) \E B QRIFO\HWP |
WKDQ WKHLU RSSRVLWLRQ W KH MO WAWAOLHD © UM VU WHH B H.
VLWXDWLRQ 30DFHG LQ D FRQYHUVDWLRQDO UHODWL
RQ WKH fSHUIRUPDWLYLW\- RI PDWWHU UDWKHU WKDQ
XQGHUVWDQGLQJ RI UHIOH[LYLW\ ,Q %DUDG:-V ZRUGYV
GRHVQ-W SUHVXPH WKHUH-V HLWKHU PRUH R3DWMKKHWUDF
WKDQ UHMHFWLQJ ROG IRXQGDWLRQV , UHSXUSRVH R
P\ UHODWLRQ WR DQG XQGHU\WWDQIGQAD Z LRV KWWKP FI
DWWHQWLRQ LV GUDZQ WR D IXQGDPHQWDO GLOHPPD |
WKDW GRHV QRW HIIDFH P\ SUDFWLFH EXW RSHQV D \
PDWWHU DQG PHDQLQJ PHWKRG DQG UHVXOWV 2 DQ |
DSSHDWKQYRMKIK RQJRLQJDARHMNH RU KU WD W K RL W KIDVQ U
VRPHWKLQJ VHSDUDWH ILQLVKHG DQG FRPSOHWH

+RZ ZRXOG \RX VXPPDULVH \RXU ILQGLQJV"

7TKH GHPDQGV RI D 3K' VHW XS DQ DUWLILFLDO IUDPI
:KLOH WKH UHTXLUHPHQW WR VSHFLI\ D FRQWULEXWL
IRFXVVHVY WKH H\H DQG WLJKWHQV WKH FRPSRVLWLR
LPSOLFDWLRQV RI TIDFW:- JWUXWK- DQG YREMHFWLY
NQRZOHGJH +DUDZD\ VXJJHVWYV WKDW fRQO\ SDUWLDO
WKHVLV GRHV QRW RIIHU LWV RYH D DOIEY RIIHIAR KIKG WZ IRV
fILQGV: LBMWKHYHQWY D SDUWL DOL WHRIBORQMINW GG L H
LOWHUZHDYLQJ RI WKWHKDEKUKK PRIQYHQV M WLRE XQGHL
JR RQ GHWBWOWKFLOQAK WKH PHWKRG SURGXFHVY UHVXOWYV

+DUDBBDAD\LQJ ZLWK WKH 7TURXEOHWRQBRDRQJIXMNREB 8QLWHK H VELRAN K
S

-XHOVNM U DQG 6FKZHQQHVHQ 1,QWUD $FWLYH (QWDQJOHP

(YHOLHQ *HHUWYV DQG ,ULV YDQ GHU 7XL0®@WWH W D-RWYUR® O
ODWHULDOLVW 5HVYHDUFK

+DUDZzZD\ f6LWXDWHG .QRZOHGJHV:- S



LV WR ERUURZ DJDLQ IURP .LYODQG JDR IQRW BDS®UR
TILQGLQJ- ZLWK WKH LGHD RI VRPHWKLQJ WR EH JIRXQ
LV L@ W\KHPGRK KV R E M HERVRW KDIMMA WHKDIUFK FRPHV LQWR
IRUP RI QHZ LQVLJKWV D®GWXREBHK V,WDMIGY QUEVLIKV
RUJDQLVDWLRQDO VLWXDWLRQ P\ PDLQ FRQWULEXWLF
EH UHYHOUBH@&KHVVHY RI fPDNLQJ- DQRQWKKHSH U R P/B
FRPSOHWHG

5H WXUQLQJ WR WKH IRFXV RI P\ HQTXLU\ , UH DVVI
SV\FKR WKHUDS\ DQG WKH DUWV LQ D UH H[DPLQDWI
SUDFWLFH LQ KRQLQJ VHQVLWLYLW\ WR WKH DIIHEW
H[SHULHQFH $ SUDFWLFH EDVHG HQTXLU\ LW LV JURX
SURFHVV RWEORPRHULARFH- ZKHUH SUDFWLFH 9HDU V)
LQ WKH UHVHDUFK SURFHVV EXW UHVHDUFK TXHVWLR
WKH SUDFWLWLRQHU UHVHDUFKHUQTIRMRG\K M EBIQ VP I I
LQWHUQDO FRJQLWLYH SURFHVV ZKLFK WDNHV SODF}
HPERGLHG HPEHGGHG QD W X® HPRMOIEDAY H VHHPJIDFKH SQD B Y
UHIOH[LYH DQG DIIHEFWLYH GLDORJXMW KUWKHVKHWR-DONV !
IHHOLQJV DQG VHQVRU\ H[SHULHQFHVY HYRNHG DV , PI
PXOO RYHU LPDJLQHQ % OWHY 0DQGXPR UMK R B & ¥ > W@
QRW MXVW UHIOHFWLQJ RQ LW-

7ZR LQWHUWZLQHG VWUDQGY HPHUJH |URRJMWHD WHKQ
HQFDSVXODWHG LQ )LIXUH

SHUVRQDO FRPPXQLFDWLRQ 2 6XSHUYLVLRQ PHHWLQJ oD
SURGXFW LV RI FRXUVH SUHVHQW DOVR LQ SV\FKRWKHUDS|

6HH %UXFKH)UQNDQLDQ 6XEMHFW %HWZHORHWRIXDIH IDQ
8QLYHUVLW\ 3UHVYV 3XW VLPSO\ JUHXG:-V fORVW REMHF
D- LV VRPHWKLQJ WKDW LV LQFHVVDQWO\ VHDUFKHG IRU DC
FRQWLQXH WR OHDUQ DV LW SRLQWV WR WKH XQDWWDLQDE(¢

9HDU O5S5RXWOHGJH ,QWHUQDWLRQDO +DQGERRN- S [[[LL

,@KH 3ROLWLAVLRRQ $0CHWAMWPL DUJXHV WKDW WKH IHHOLQJ S
H[FOXVLYHO\ VXEMHFWLYH RU REMHFWLYH %RGLHV KH SU
PRYHPHQWY 7KLV WDNHV WKLQNLQJ RXW RI WKH LQWHULRU
LQ WKH ZRUOG LQ WKH FR PRWLRQ RI UHODWLRQDO HQFRXQ(

LELG S YLL



J)LIXUBQPDNLQJ ODNLQJ DQG 5HPDNLQJ $ 6SHFXODW

7KH ILUVW LV FRQFHUQHG ZLWK WKH UHIOH[LYLW\ JHC
SUDFWLFHY PDWHULDOV VLWXDWLRQV LGHDV WKLQ.
DV D WUDQVSRVXWPRMDQJIS @BMDPMBYHFRQG GHHSO\ |
ZLWK WKH ILUVW LQ LWV XQGHUSLQQLQJ RIQGW U ll R LRI
FRQFHSWXDOLVHG DV VSHFXODWLYH ZHDYLQJ 2 ZRUN
DFXWOWRH HPRWLRQDO DIIHFWLYH DQG HWKLFDO GLF

$UW SUDFWLFH LV H[SHULHQW L D G FRIRDGV 8 R H MRKIP@W kR
P\ HISHULHQ@RKRR DWW HDUFK LV WKDW PRUH G\RLQYRO
LV HPEHEGEBRKRER LPSOLHYV H[SHULH QFKURES KHADKELRXIC
ZLWK WKH LPSOLFDWLRQ R DH Q{PWEBBQIMWD | (B FADKHE ZIR U

7KLV LOOXVWUDWLRQ ZDV SUHSDUHG LQ UHVSRQVH WR D
HQFDSVXODWHY \RXU UHVHDUFK SURMHFW LWV SURFHVVHV
FRQW UL E XSROQN OMRE WK OWHUQDWLRQD ® GDWIGE FER N @D 3 DR I

,QUW DV ([SKUDRYRIKHU -RKQ 'HZH\ GUDZV DWWHQWLRQ WR
T XQGHUJRLQJ DV D FRQGLWLRQ RI H[SHULHQFH LPSO\LQJ V
-RKQ "HEZWW DV ([SHALHRQYAH 1< %HUNHOH)\ 7TKSS/LIH R+tRZGM



WDQJOHG ZHE \HW RQO\ WKURXJK FORVHO\ IROORZLQJ
WKUHDGY OHDGWKXKDR&EIRFRWGNR.QEHILQ WR XQWDQJOH D
SUDFWLFH DGGUHVVHV WKXUBHVHDUFK HQTXLU\

JLIXURMDQJOHG :HEV
SHQFLO RQ SDSHU

)DU IURP D QHDW OLQHDU FRJQLWLYH SURFHVV GHYI
XQFHUWDLQW\ DQG DPELYDOHQFH DV ERGLHV WRXFK D
VWUXJJOH WR UHWDLQ WKH IODYRXU RI P\ HPRWLRQD
$KPHG VXJJHVWY HPRWLRQV DUH DVVRFLDWHG ZLWEk
IDFXOWLHV RI WKRXBKW ORRCGGURDVRQHPRWLRQDO LPD
ERG\ WR WKH UHVHDUFK HQGHDYRXU D Q GWKRJISRDKNL Q J
1TZRRN-MDUAWHVHDUFK KDV EHHQ FUXFLDO LQ HVWDEOL\
DILHFWLYH GLPHQVLRQV RI WKH UHVHDUFK VLWXDWLF
GHHSHQLQJ DQG EURDGHQLQJ P\ XQGHUVWDQGLQJ RI L

,QJROG DUJXHV WKDW JIRU @GR N \W\R EF-R QUDIPQHCH Z KIKGIH @ R IQH |
7LP ,QFXK®IG/LIH R[RQQBRXWOHGJIH ,QJROG FKDOOHQJHV
WKDW WKH PLQG JGRHV:- PDVWHU\ DQG WKH ERG\ TXQGHL
WHPSRUDO SULRULW\ )RU KLP XQGHUJRLQJ LV QRW D SDVV
WKDW WKH fGRHU- UHPDLQV LQVLGH WKH SURFHVV RI KHU ¢
RU VXIIHULQJ DOZD\V JR WRJHWKHU 7KXV KH VXJJHVWV L
DV DVSLUDQW HRIVJ ZQ WRVRIIPOF WHU\ IROORZLQJ RQ LQ LWV
WHQVLRQ EHWZHHQ WKH WZR ,ELG 6HH DOVRURP §BBRQDBU
8QLYHUVLW\ Rl (GLQEXUJK YHEUXD U\ KWWSV YLPHR
@

1HOVRQ VXJIJHVWV WKDW TRQH QRWLRQ RI JULJRXU- LQ >3U
LGHDV LQ SURFBIVNVNWLFHONMR@GHYHDUFK LQ WKH $UWV

6DUD $KKPHH&XOWXUDO IROCOQWKBVKRI(CALRW XRQK 8QLYHUVLW\ .



DORQJ WKH ZD\ DFW DV UHVLGXDO HYLGHQFH WKDW VF
RI fFORVH OLVWHQLQPDNVRUI VVIKIHCMRS RID PIR/HWRX U 1D |
ERGLHV DQG fWKLQJV- DQG H[SHULHQFH WKH DIIHFW -
DORQ3IVHEAW -V D ILQH OLQH EHWZHHQ IHHOLQJ DQG QF
ERG\-)LIJXUH

J)LIXUH &OHBUKOVLUH /HH
, QVWDOODWLRQ 9LHZ %ORF 6WXGLRV 6KHIILHOG

JROORZLQJ $KPSGH\LVHBEHWRJIQRWLFH DQG IHHO PRUH
fLPSUHVVLRQ:- DV LW fDOORZV PH WR DYRLG PDNLQ
VHQVDWLRQ HPRWLRQ DQG WKRXJKW DV LI WKH\ FRX
KXPDQ "H[SHULMH@QPHUIWKHQ DORQJ ZLWK RWKHUV WKEC
LQFOXGHDBWHKHIKWXEGKG IURP WKH UDWLRQIROADRGG W!
HQFRXDQUMWHK YZRUN- Rl DUW DUH Rl SRWHQWLDO YDOX

,PSOLFLW KHUH LV fWLPH- DQG D FDSDFLW\ WR HQG)
PDWHULDO DIIHFWLYH DQG SVVYYERIDNRLUQ F D BBIRRNINDE!
JHHOLQJV WKRXJKWV DQG LQVLJKWYV HPHUJH DW GLI

7KLV ZRUN ZDV SUHVHQWHGUDQ \SIH(WWARKLLBHKIVURXE /KKHRIZLH O
DUWLVWY FHOHEUDWH DQG GHFU\ WKH FRQFHSW RI ERXQGD
VSDFH DQG PDWHULDORWH\V&OHH &OQVWDROOMHWMLRQ 6KHIII
Kwwsyvy 72z2zZ FOHHFODLUHOHH FRP LQVWDOODWLRQ QHZ JD

SKPHBHI&XOWXUDO-3BOLWLFV RI (PRWLRQ
6HH DOVR f6LWXDWHG WHLWLELHFLWRA- LQ SHQGHOO



PDWHULDO fJPDGH- LQ WKH SDVW LV FRQWLQXDOO\ f
VLWXDWLRQV LTKIAK HPSWHWHVQ@RW RQO\ D GHOD\ LQ XC
SURYRFDWLRQ WR IXUWKHU UH PDNLQJV DV PDWHUL
UHWH[WXUHG JLYLQJ QHZ PHDQLQJ WR ZKDW KDV JRQI
WLPH DQG WKH GLVFRPIRUWLQJ GLVWUHVVLQJ IHHOL
DV , PRYH DFURVV DQG EHWZHHQ ERXQGDULHV WKH W
VORZO\ UHSXUSRVHG UHZRYHQ DQG UH WXUQHG WKUR
D FRPSOHWH fILQLVKHG: SLHFH RI UHVHDUFK ZKLFK
QHHGHG , XQGHUVWDQG WKH JERG\- Rl ZRUN SUHVHQ
WKDW PD\ UHPDLQ RSHQ WR GLIIHUHQW SHUKDSV FF
RITHULQJ WKH SRVVLELOLW\ Rl VRPHWKLQJ JPRUH:

,Q VXPPDU\ WUDQVIRUPDWLRQ D QUK (QRKE K QOHHINN Y 6 €
WUDQVSRVLWLRQDO QDWXUH Rl PRYLQJ KDQGOLQJ

SUDFWLFHY DQG PDWHULDOV WKH LQWHUZHDYLQJ RI
HQWDQJOHPHQWY DQG UHVLVWDQFHV HQFRXQWHUHG
&D]HDX[ WKLV RSHQV D SRWHQWLDO VSDFH IRU WKH L
RI WKH UHVHDUFK VLWXDWLRQ DQG P\ DIIHFWLYH H[SH

,@IIHFW D Q@6 WFORIWWROWKHGHD@ IVH B WHWWHY PMAIOIM. QJ PDNL
ZLOO EH D PL[ RI SDVW SHUVRQDO DQG FXOWXUDO PHDQLC
UHODWLRQDO FLUFXPVWDQFHV 7KH SDVW LQ RWKHU Z
VWRUHKRXVH RI SRVVLEOH SHUVRQDO DVVRFLDWLRQV
FRQVWUXFWLQJ SHUFHSWLRQ ,W LV RSHQ WR UHYLVLRQ

SUHVHIMUNDUHW $HWRWUBQ® (PRWLRQ $ 1HZ 6REGIR® 66DHIY]
3XEOLFDWLRQV ODUN /HGEAWMPHMUDQG WKH 3RVWPRGHUQ 1
WR WKH %RG\ $Q (WKLMRRGRIYD ®DE P IDAAED QU BWHQV

ODUN /HGERWMPHUDQG WKH 3RVWPRGHUQ 1DUUDWLYH RU 'RL
"ULWLRQGRQ ODFPLOODQ 3UHVV

&D]HDX[ T,QKHUHQWO\ ,QWHUGLVFLSOLQDU\-



'KDW KDYH \RX LGHQWLILHG DV WKH FKDUDFW#F
EHHQ PRVW XVHIXO LQ IDFLOLWDWLQJ WK
XQGHUVWDQGLQJ"

8QGHUO\LQJ WKLV LV WKH FURVVLQJ RI ERXQGDULHYV
ERXQGDULHVY SHU VH +DG , PRYHG LQWR D GLIIHUHQW
XQGHUVWDQGLQJ RI LW ZRXOG DOVR EH GLIIHUHQW 6
VHW WKH FRQGLW WRQUREIPKK 0 UWORGHM/ WD QGLQJ HPHU
WKH IUDPH IRU P\ HQTXLU\ ZKLFK DIWHU &RENHU H
H[SORUDWLRQ-

JLUVW GHFLGLQJ RQ DQ HQYLURQPHQW LQ ZKLFK WR »
LQWR D GLVFLSOLQH ZKLFK DOWKRXJK ERXQG E\ GLIIH
ODQJXDJHV RI IHHOLQJ DIIHFW LPDJLQDWLRQ PHW
H[SORULQJ WKHVH $OWKRXJK VXEMHFW WR WKH FR(
LQVWLWXWLRQ DV ZHOO DV WKR VM K UWAEDSIKVHHQ ¥ H OF UR
ERXQGDULHV LQWR DUW DFDGHPLD ZLWK LWV HPSKD'
GLIIHUHQW NLQG RI WUDQVIHU H QWKLDEX IMXD FHH S H DL 1 ©
VLWXDWLRQV UHODWLRQV IHHOLQJV DQG WKRXJKW
H[SORUHG WHVWH G3HLQRU RILH Bl Q\DFHV B RALND RUBKIWR/X B B W
ZKLFK WR H[SORUH UHDO VLWXDWLRQV ZLWK DOO WKH
DP LPSOLFDWHG LQ WKHP

7KH QDWXUH RI P\ H{SHULHQFH DQG SUDFWLFH DV , H
LQIOXHQFHVY WKH PDWHULDOV UHVRXUFHV DQG WHEFK

(PPD &RFNHU 1LNRODXV *DQ&KRHWHR *DMQEK QB YL BXOWHYV * UHY C
%HUOLQ 'H *UX\WHU 'LWK DUW EDVHG UHVHDUFK DW L\
QDWXUH RI TWKLONLQJ LQ DFWLRQ:- SURGXFHG WKURXJK FRC
VHFWLRQ RI WKHLU ERRN WKH DXWKRUV GUDZ WKHLU HQGL
IRU fH[SORUDWLRQ LQ DQG WKURXJK DUWLVWLF SUDFWLFH
H[SHULHQFHG WKURXJK WKH H[SHULHQFH RI OLYH H[SORUDW
HPERGLPHQW UDWKHU WKDQ RQO\ UHDG LQ WKH SDJHV RI D

, UHIHU KHUH WR JYLUWXDO:- LQ WKH VHQVH GHVFULEHG |
SV\FKRDQDO\WLF WHUPV DV WKH fWUDQVIHUHQFH- ,Q VXFI
HQJDJHPHQW 6FK|Q VXJJHVWV WKDW LW PD\ EHFRPH JSRVV
RUGLQDULO\ EH ORVW KAHR SUHH OGIHF VL BRIQ3 U BTIKKY KMPLROQLHFD W L R G
HPHUJHQW PDWHULDO FDQ EHFRPH DQ REMHFW RI VKDUHG t
DWWHQGHG WR 2 WKHQ SX]]OLQJ XQFRPIRUWDEOH WKRXJK
FRQIXVLRQV PD\ EHFRPH VRXUFHV RI VXUSULVH DQG ZRQGH .U



WKHP \HW DV D VSHFXODWLYH VSDFH UHVHDUFKLC
HISHULPHQW ZLWK PRYLQJ KDQGOLQJ UH RUJDQLVLQ
WR H[SORUH GLIITHUHQW WRROV SURFHVVHV VWUDWI!
SHRSOH DOWKRXJK DV ERGLHV WRXFK WKH SRWHQWL
PRYHG WRXFKLQJ DQG EHLQJ WRXFKHG DUH GHOLFI
HQFRXQWHUHG DW WKH ERUGHUYV EW MZB{GEEKRINEIBHR HQV
GZHQOKHP DIIHFW EQWKMHHP DVWERHID WH P\ VHQVHV 7K
WKH HYHU\GD\ KD@YG&ORAAR I ZHWVKRRPAIWR XQGHUVWDQG
RSSRUWXQLWLHV WR UH H[SORUH DQG UH LPDJLQH \
HILVWLQJ WKUHDGV RI XQGHUVWDQGLQJ ZKLOH GUDZL

 QWULFDWHO\ LQWHUZRYHQ ZLWK WKH ILUVW LV D VHF
FRQVWUDLQHG E\ WLPH OLPLWV , DOVR VHW WLPH SD!
PDUNHG E\ WKH HYHMHOUWKRRWK FOKRH\WWH OLPLWV VRPF
FRQVWUDLQLQJ DQG H[KDXVWLQJ DV SDUW QR DNLQWH
PDNLQ@GPDNLQJ W IOHDMSIEKUQBQFH 2 GHPDQGV WHID® , \
P\ ZD\ IRUZDUG WLPH WR WU\ GLIIHUHQW WKLQJV RXV
WLPH WR VLW ZLWK DQG DWWHQG WR ZKDW LV KDSS!
VRPHWKLQJ UDWKHU WKDQ LQ ZKDW LW UHVXOWV LQ R
WKH WHQVLRQV DQG XQFHUWDLQWLHY RI QRW NQRZLQ.
WKDW RQ ILUVW JODQFH VHHP XQLPSRUWDQW WLPH
JR EDOWRYOHLG2 fUH WXUQLQJ- WR ERUURZ DJIKRZ IURP
, DIIHFW DQG DP DIIHFWHK GG RIDIGUNDMHUHRVERUNWLRQV
WKH SDVW LV UHPDGH WKURXJK WRXFKLQJ WKH VWXII

, VPLOH DV UHWXUQLQJ WR DQ HDUOLHU FRQYHUVDWL
H[SHULHQFHV LQ WKH UHKDELOLWQRZZRR® FFRPWH 8 W QR
WKMEXDW JLOQWHUHVWLQJ FRQQHFWLRQV GRQ-W DOZD\
WKH WLPH,QBEWEB- UHYLVLWLQJ YLGHR DQG WLPH OD
'"HFHPEHU , DP VWUXFN EQ RKHDROJH)S M D WH®BHI R X
DQG LWV VLJQLILFDQFH QRZ IRU P\ UHVHDUFK

6XSHUYLVLRQ PHHWLQJ ZLWK 6KDURQ .LYODQG JHEUXD U\
WKH VXSHUYLVLRQ UHFRUG



, UHDOO\ GLGQ-W XQGHUVWDQG LQLWLDOO\ EXW LW
FRXOGQ W SLFN RXW DQ\ ZRUGV >«@ LW MXVW EHFI
DQG VHQVHOHVYV

<HW ZKLOH WLPH WR JHQHUDWH WKH QHFHVVDU\ DWW
TXHVWLRQ RI WLPH LQ WKH VHQVH RI WKH SRLQW DW
GLVWUDFWLRQ DQG OLNH $EUDPRYLY SHUKDSV WKH
WKH SHUIRUPDQFH LWVHOI

7KLV EULQJV PH WR D WKLUG WKUHDG LQWLPDWHO\
XQGHUSLQQLQJ RI WKHP 7KLV LV FRQFHUQHG ZLWK Wk
VSDFHV IRU GLDOWEKXMNPOKG ZRWANRPY WKDW DULVH DV ,
P\ HISHULHQFH DQG SURYRNH WKHP WR P RDAVKE UX Q LN
WKH PDQ LQ WKH UHKDELOLWDWLRQ FHQWUH ZKR VHHP
SUHVHQFH LI WKLQJYVY DUH QRW ZKHUH WKH\ VKRXOG E
XS WKURXJK WKHLU PRYHPHQW WKHUH LV D ULVN RI (
LQWHUQDO DQG H[WHUQDO ,Q WKH IDFH RI P\ GLVFR
UHVSRQG E\ KLGLQJ P\ IDFH FRYHULQJ WKH FDPHUDV
DQG SXWWLQJ RQ DQ H[SUHVVLRQOHVV PDVN WKH S
GLVFRPIRUW IRU VWDII DW WKH UHKDELOLWDWLRQ FH
KDQGOH WKH REMHFW ERG\ WKLQJ 'RFXPHQWHG FRQY
FRQVLVWHQW VXSSRUW RI VXSHUYLVLRQ DNMX3JRNWHKHUYV
GLVFRPIRUWLQJ HQWDQJOHPHQWY HWKLFDO GLOHPPD

,Q WXUQ WKLV KHOSV PH PDNH XVH RI WKH H[SHULH
UHVHDUFK VLWXDWLRQ DV P\ DWWHQWLRQ LV GLUHFW
ZKDW WKH\ PLIKW HYRNH SURYRNH HQDEOH DFWLYD)
HDFK RWKHK FRQYHUVDWLRQVY DUH QRW VHSDUDWH |U
LW DV WKH\ FRQWLQXDOO\ UH GLUHFW P\ DWWHQWLRC

((WUDFW IURP DXGLR UHFRUGLQJ RI 6WXGLR 6HVVLRQ -

:KLOH GHYHORSLQJ D FDSDFLW\ WR VWD\ ZLWK RU fFRQWDL
WUDLQLQJ DQG SUDFWLFH DV DQ DUW SV\FKR WKHUDSLVW
XQIDPLOLDULW\ DQG WKH IOXLGLW\ RI LWV ERXQGDULHV
SV\FKRDQDO\VW :LOIUHG %LRQ:V LGHDV RI fFRQWDLQPHQW-
XVHIXO WKRXJKWV IRU OHDUQLQJ WR ZRUN ZLWK QRW NQRZI
f&UHDWLYLW\ $UW DQG /HDUQLQJ- 2



1TZRUN- RI DUwW 7R ERUURZ IURP DUWLVW ZULWHU DQC
UHKHDUVDO VSDFHV 2 VLWHYV ZKHUH WKRXJKWYV PLJKW
WKH SURGXFWLRQ RI DQ RXWFRPH

JLIXUHF OHQWDO -ROW
(( WUDFW IURP 7KH 5RODQG %DUWKHY 5HDGLQJ *UR>

'KLOH P\ XVH RI WKHVH GLDORJXHV LV ZRYHQ LQWR Wk
2 ZKLFK VXSSRUWDWKH HERURKRDDWWHVY HYLGHQW )RU
SUHVHQW DV D VERVHEZIRQMUEDGWEH FRQVLVWHQW SU
%DUWKHYV 5HDGLQJ *URXS: QRQHWKHOH V VWKUSBIRIKW V
VSDFH LW RIIHUV DQG WKH SXEQLFPWH.RQV WKDW HPHI

2WKHU ZHDYLQJV 2 SUDFWLFHV RI PDNLQNKURKBIKK I XUW

PHGLDWH DQG SURFHVV VHQVRU\ HPRWLRQDO LPSUH
DUWLF X)2D XWUWHH

-XOLD &DOYHU 9Y9RLFASYDB®SI|DIRHCEEK ROROIDHPV BQLYHUV LW

3XEOLFDWLRQV LQFOXGH 'HEELH7 RHFKD/HOW HBELOFAD BB R Q I
.LYODQG /RQGRQ 0$ %,%/,27+E48( S '"HEELBKMLFKDH
5RODQG %DUWKHV 5HDGLQJ HGRXB\ GRODDRG .%LYOWKGE V /BRI
%,%/,27+E48( SS 2 'HEELH OLFK DK 3R DD QG QIIDUDW-HRH
*URXS B6HWWLQJ D %HOO 5LQJLQJ HIBl WEAUG B QURILP DLIWDIDID G C
0$ %,%/,27+E48( SS 2 7KH 5RODQG %DUWKHV 5HDGLC
'HWDLOV RI WKHVH FRQWULEXWLRQV DV ZHOO DV VKRU
KWWSV 7ZZZ GHEELHPLFKDHOV FR XNIURODQG EDUWKHV UH

7TKHVH PDNLQJ SUDFWLFHV LQFOXGH GUDZLQJ FHUDPLFV LC
IRU PRUH LRWIWHYVDW. Z2Z GHEELHPLFKDHOV FR XN WKLQJV SK




JLIXUHS 6HOHFWLRQ RI 2WKHU 7KLQJV

BHWWLQJ XS WKH UHVHDUFK VLWXDWLRQ , SXW SURMW
HQDEOLQJIL @XNUKKWRIBEKHBBUBKG/R GHYHORS P\ PHWK
<HW ZKLOH P\ fPDNLQJ- SURFHVV LV OLQNHG VSDWL
VLWXDWLRQV , FRQVWUXFW DQG HQFRXQWHU , GR QR
WKURKURK WR FRQVLGHU ZKDW HPHUJHV :KLOH KROGL
UHIOBARWMHDUW WDNHV SODFH ZLWKRXW DQ\WKLQJ SDU
PDNH WKHPVH®KHNRBERZIRLQJ WKH SHUIRUPDWLYH
PRYLQJ KDQGOLQJ UH RUJDQLVLQJ DQXGQRIPNDBNHVHPE
DQWHP MK ZRUN DQG P\ XQGHUVWDQGLQJ RI LW

,Q VXPRDHURXJKWIQOHOIRHQUVUDQVSRVLWLRQDO H[SOR
VDEN , FDUU\ DUH WLSSHG RXW RQ WKH IORRU PRY
WUDQVIRUPHG LQ ZD\V , GR QRW DOZD\V IHHO LQ FRQW
, DP SUHVVHG WR PRYH VFUXWLQLVH DQG UHRUJDQL"
WKH JDUPHQWYV , ZHDU $OWKRXJK FKDOOHQJLQJ WKH
VSHEXODWLYHUARAHD BFODWRUGY WKH VSDFH WLPH D
WKURKURK WR GR WKLV ,QGHHG WKH FKDQJH LQ KRZ
LQ WKHVLVY WLWOH DQG WKH G LlQREWVHRSF $IRWHBORRZR O D Q
SRVVLEOH DV .LYODQG SXWV LW JEHFDXVH RI WKH X
DP GRAUIQUWXHKS UD FW MFKHU FERKRWWDRYB®\WKH WLPH DQG VS
DFW LQ RUGHU WR EHJLQ WR 7XMHG B BW W.DQIGWX/KIIDW MY/K W
SUDFWLFH D GHYLFH WKDW SURPSWV WKH UHVHDUFK

SHUVRQDO FRPPXQLFDWLRQ 6KDURQ .LYODQG VXSHUYLVLR



&DQ \RX PDNH PRUH H[SOLFLW ZKDW WKH VSFE
f{PHWKRGRORJ\: LV DW D OHYHO RI JUDQXODUL

, VWUXJJOH ZLWK KRZ WR DGGUHVV WKH TXHVWLRQ UHFDOOLQJ
WKUHDGV RI WKH DbUW WKHUDS\ REMHFW ZKLFK ZKHQ VHSDUDWHC
WKHLU FRPSRQHQW SDUWV EHFRPH XQUHFRJQLVDEOH DV KDYLQ
LWV IRUP :KLOH , XQGHUVWDQG WKDW , PXVW EH H[SOLFLW D
FRQWULEXWLRQ RI P\ UHVHDUFK PHWKRGRORJ\ DQG KRZ VSHFLILF
XVHIXO WR RWKHU SUDFWLWLRQHUV WKH ZKROH LV QRW PHUHO\
SDUWV LI RQO\ EHFDXVH LQ 9DQGDQD 6KLYDfV ZRUGV puLWV S
FRKHVLYHO\ LQWHU UHODWHG WKDW LVRODWLQJ DQ\ SDUW GLVWHF
WKH ZKROH 1

0\ DSSURDFK WR WKLV UHVHDUFK LV KROLVWLF LQ WK
DQG FDQ RQO\ EH H[SODLQHG ZLWK UHIHUHQFH WR WK
LQ DVVHPEOLQJ SUDFWLFHV WHFKQLTXHV DQG DSSUR
SVIFKRDQDO\VLV DUW SV\FKR WKHUDS\ DVXG\RWKKIK D U
LOQWHUGLVFLSOLQDU\ WUDQVSRVLWLRQDO QDWXUH R
LGHDV SUDFWLFHV DQG VWUDWHJILHV GUDZQ IURP G
WHQVLRQV HQWDQJOHPHQWY DQG UHVLVWDQFHV HQF
QHZ XQGHUVWDQGLQJ DQG LQVLJKW HPHUJHV $OWKR
DFWLYLWLHV TXDOLWLHVY DQG SUDFWLFHV WKDW PD\
WKURKHKSURFHVYV WKDW EULQJV WKHP WRJHWKHU ZKLF
SUDFWLFH VXEPLVVLRQ )RU H[DPSOH DV , QRWH LQ I
FRPSRQHQW 2 fWKLV- 2 WR DQ H[LVWLQJ SV\FKRDQDO\
TWKDW: 2 VRPHWKLQJ WKDW KDV QRW SUHYLRXVO\ EHHI

WKDW:- FKDQJHV WKH QDWXUH Rl ERWK DV WKH\ PR)
EHFRPH SDUW RI D QHZ DIIHFWLYH DVVHPEODJH ,W
REVHUYDWLRQV IHHOLQJV WKRXJKWV DQG DVVRFLD
HQWHULQJ WKH RUJDQLVDWLRQDO VHWWLQJ WR REVH!
WR DQRWKHU UHVHDUFKHU DQG SRWHQWLDOO\ GHYHO[
RWKHU UHFRUGLQJ GHYLFHV , XVH WR GRFXPHQW P\ .

7KLV TXHVWLRQ LV DGGHG DIWHU WKH RULJLQDO VXEPLVVLI
H[DPLQDWLRQ SDQHO

6HH 7UDQVS8RVDVWHRQG , 2
9DQGDQD 6KLYD T7KH 9LR OHEFW HU GIHVEIXFRMELRQEVW 6FLHQF



WKHPVHOYHV WKH VSHFLILF FRQWULEXWLRQ RI P\ PH
VWUDWHIJLHYVY SURFHVVHV DQG SRWHQW WX BRIMIKWVL R
, HISORUH DQG H[DPLQH P\ H[SHULHQFH RI WKH UHVHL
FRQVWUDLQWY GHVFULEHG LQ WKH WKHVLV DQG DF
PXOWLSOLFLW\ RI SRWHQWLDO SRVLWLRQV LQFOXGHYV

x ORYLQJ SUDFWLFHV REMHFWV ERGLHV LGHDV DC
SXWWLQJ WKHP WRIJHWKHU GLITHUHQWO\ LQ DQWLI

Xx 1HIRWLDWLQJ WKH ERUGHUV EHWZHHQ GLITHUHQW

x 8VLQJ PXOWLSOH UHFRUGLQJ GHYLFHV DQG VWUD
P\ UHVHDUFK SURFHVYV

Xx (QJDJLQJ LQ GLDORJXH ZLWK YDULRXYVY PDWHULDO
ERGLHVY DV ZHOO DV GLIITHUHQW GLVFLSOLQHV DQC

x /ID\HULQJ DQG LQWHUZHDYLQJ QDUUDWLYHV DFURV

X SHYLVLWLQJ DQG UHZRUNLQJ PDWHULDO PDGH LQ
PDWHULDO LQ WKH SUHVHQW

$SSHQGL[ PRUH VSHFLILFDOO\ LGHQWLILHYVY LQ D FRP
DQG SULPDUN VWHSYV , WRRN LQ GHYHORSLQJ WKH PHW
WKH 17ZHOYH :HHNV: SURMHFW ZKHUH , H[SDQG RQ Wi
REVHUYDWLRQ +RZHYHU SURPSWHG WR DSSURDFK Wi
DQJOH DQG UHIOHFWLQJ RQ WKH PRVW YDOXDEOH DC
SURMHFW DV D ZKROH , UHWXUQ WR SLFN XS NH\ WKU
DQG IURP WKH HQG RI WKH SUHYLRXV VHFWLRQ

SUDFWIRHY PDNH VSDPH GR VMR &Z MWDK MW KH. XK) GHUV W D C
RU WKLQJVY WKDW PD\ EH fGRQH:- WKHVH DFWV DUH DO
DQRGCOQGHBIRLROBBR GHUVWDQGLQJ WRH®WXIH SYUDW WRIKRAIK X'
WKH VSDFH DQG WLPH WKDW IROORZV WKH DFW LQ RUG
, LGHQWLI\ WKHVH VSHFLILF JHVWXUHV DIWHU *DQVW]
HI[ISHULHQFHG WKURXJK WKH H[SHULHQFH RI OLYH H[S
HPERGLPHQW:- UDWKHU WKDQ UHDG RQO\ DV D:YWW RI L
WKLV LQ PLQG , SUHVHQW WKHP DV JXLGLQJ SULQFLSC

6HH I Q
&RFNHU *DQVWHUHU DQG *UHLO fT&KRUSIR *UDSKLF )LJXUH



ORYH

7KH ILUVW DQG FRUH JHQHUDWLYH DFWLRQ RU JHVW
DQG KDQGOLQJ SUDFWLFHVY PDWHULDOV VLWXDWLRQ
HQHUJ\ DFURVV ERXQGDULHV D SURFHVV , GHVFULE
DFFRPSDQ\LQJ SUDFWLFW KGAREKHK HDGEWDRML RRY L @/J LMV K L
P\WHOI IURP RQH SODFH WR DQRWKHU QHJRWLDWLQJ
EHWZHHQ GRPDLQV DQG WRWSHDQYWE 8\ HPRIRS H@MW EP B W
UHDVVHPEOH DQG UHFRQILJXUH LW 2 GUDZLQJ LQ R
XQGHUVWDQGLQJ LV VRSKLVWLFDWHGO\ PRNHG DYW FD &
DIIHFWLYH GLPHQVLRQV Rl WKH VLWXDWLRQ PRUH DF
LQFOXGH

Xx ORYH WR D GLITHUHQW FRQWH[W DQG RU SRVLWLRQ
Xx ORYH DFURVV SURIHVVLRQDO GLVFLSOLQDU\ DQG L
X ORYH RXW RI D FRPIRUW ]JRQH

Xx ORYH WR XQPDNH SUHYLRXV SUDFWLFH GH IDPLOLI
HVWDEOLVKHG SDWWHUQV

X ORYH WR GLVUXSW DQG LQWHUUXSW WKH IORZ RI XV

x ORYH WR VHHN D GLIITHUHQW YLHZSRLQW 2 WR WRXF
ZD\

x ORYH WR VHW XS DQ DUWLILFLDO IUDPH DURXQG DQ

x ORYH WR DVVHPEOH DQG DGDSW IUDPHV WKURXJK
GRFXPHQW D VLWXIDMW.RQ DQG \RXUVHOI

x ORYH WR WUDQVIHU H[SHULHQFH HRMHNIDIYJI D QFGX O W M
OD\HUHG UHVSRQVH WR WKH UHVHDUFK VLWXDWLRQ

X ORYH WR FKDQJH WKH UHJLVWHU WKURXJK ZKLFK VR
x ORYH WR HPEUDFH SUDFWLFH EDVHG UHVHDUFK D\

PRGLI\LQJ DQG GHVLJQLQJ REMHFWV HYHQWV DQG -
Xx ORYH IGREVRDGHUWMREMPGGHG DQG HPERGLHG LQ GRLQ
Xx ORYH WR KROGLQJ DQ RSHQ UHFHSWLYH QRQ MXGJ
Xx ORYH WR V@P® RQWKLGH UDWKHU WKDQ RYHU DQG DEF

x ORYH EDARUDEKINZHMWXUBRBKHUHQW VSDFHV DQG VLV
LQWHUQDO SK\VLFDO DQG SV\FKRORJLFDO UHDO D¢



x ORYH WR IROORZ ZKHUH WKH PDWHULDO OHDGYV

X ORYH WRZDUG NQRZLQJ KRZ WR PRYH IRUZDUG

X ORYH WR LQYROYH RWKHUV LQ WKH PHDQLQJ PDNLQ.
X ORYH DZD\ IURP UHSUHVHQWDWLRQ WRZDUG SHUIRU
Xx ORYH WRZDUG WKH LQFRUSRUDWLRQ RI PXOWLSOH S
Xx ORYH WR DVVHPEOH GLIIHWHKQQEKUYKKFHYVDQKOCNVIVGMIQIW |
X ORYWRZRQGMUVWDQGLQJ UDWKHU WKDQ IL[HG PHDQ

ODNH VSDFH V

,QWLPDWHO\ HQWZLQHG ZLWK WKH DERYH D IXUWKHL
VSDFH V |IRWKORPBBHQLGIQDFHY RI PDNLQJ 7KLV LQFOXGH
WR JUD G X DWIOV RIRHKWGEHY HORSPHQW RI WKH UHODWLRQ
SUDFWLWLRQHU UHVHPRHMMKLD QB RXQXRWR HD B URFHV YV
YDOXDEOH DQG JHQHUDWLYH LQ SUDFWLFH WKHVH PR
PDNLQJ RI JYLUWXDQ@Q WMKARDEGKKWS[BHW WVHQFHY VLWXE
IHHOLQJV DQG WKRXJKWV PD\ EH HYRNHG DQG SURY
UH HQDFWHG F R(/QIELEDHNG. §SORPKHYH IUDJPHQWYV PD
JDWKHUHG LQ D ZD\ WKDW DOORZV H[SHULHQFH QRZ
'LWKLQ WKLV EURDGHU DFWLRQ , LGHQWLI\ WKH IROOF

x ODNH VSDFH V IRU TXHVWLRQLQJ HVWDEOLVKHG SU
GLITHUHQW GLUHFWLRQ

x ODNH VSDFH V IRU SUHSDULQJ WKH FRQGLWLRQV QF
x ODNH VSDFH IRU WKH H[SHULHQWLDO 2 IRU WU\LQ
x ODNH VSDFH IRU ZRQGHU VXUSULVH DQG VSHFXC
x ODNH VSDFH WR IDFLOLWDWH PRYHPHQW

x ODNH VSDFH IRU WKHWXWERKIEKEDWR REYWHWFHY H[SI
GRFXPHQW D VLWXIDODOM.RQ DQG \RXUVHOI

X ODNH fYLUWXDWKVWISDEKUKK WR LPDJLQDWLYHO\ H[S
ZLWK DOO WKHLU FRQIOLFWY DQG DVVRFLDWHG GLO

x ODNH VSDFH V IRU UHFRUGLQJ GRFXPHQWLQJ DQG
x ODNH VSDFH V IRU WKH VXVSHQVLRQ RI FULWLFDO N

< < < <



7D

$V

ODNH VSDFH V IRU SDWLHQFH FRPSDVVLRQ HPSDW
XQGHUVWDQGLQJ

ODNH VSDFH V IRU IHHOLQJV HPERGLHG HPRWLRQYV
ODNH VSDFH V IRU OLVWHQLQJ FORVHO\ DQG DWWH
ODNH VSDFH V IRU FRQWHPSODWLRQ DQG UHYHULH

ODNH VSDFH V IRU HQFRXQWHULQJ WDNLQJ LQ DQ
DQG FRPSOH]

ODNH IUDPHG QRQ MXGJHPHQWDO V SWIkHBRXV KR K HG L
FRQWHQWY RI H[SHULHQFH DUH GLVWXUEHG DQG
XQH[SHFWHG ZD\V

ODNH VSDFH V IRU GZHOOLQJ ZLWK WURXEOLQJ PH
FRPSOH[ HQWDQJOHPHQWYV

ODNH VSDFH V |IRU DPELYDOHQFH HPEDUUDVVPHQW
ODNH VSDFH V IRU GZHOOLQJ ZLWK XQFHUWDLQW\ C

ODNH VSWKHRKUKK WR PHGLDWH DQG SURFHVYV VHQV
DQG H[SHULHQFHV WKDW DUH GLIILFXOW WR DUWLF>

ODNH VSDFH V IRU WKH VHHPLQJO\ LQVLJQLILFDQW

ODNH VSDFH V IRU HQJDJLQJ LQ FRQYHUVDWLRQ ZL
VLWXDWLRQ DV LW HPHUJHV

ODNH VSDFH V |IRU HQJDJLQJ GLITHUHQW DXGLHQFH)
ODNH VSDFH V IRU ORRNLQJ DW WKLQJV IURP GLIIHL

ODNH VSDFH V IRU H[FKDQJH UHFLSURFLW\ DQG
HISHULHQFH DQG XQGHUVWDQG WKH VDPH WKLQJ GL

ODNH VSDFH V IRU WKH LQFOXVLRQ RI GLITHUHQW Y
ODNH VSDFH V IRU WKH LQWHUZHDYLQJ DQG OD\HUL
ODNH VSDFH V |IRU UHYLVLWLQJ UHPDNLQJ UHDVVE
ODNH VSDFH V IRU WKH LQWURGXFWLRQ RI QHZ FRQ

NH WLPH

, HPSKDVLVH LQ WKH LWeR DR QUEH DN LIQWH

OHDUMDHWRKIIKULHQFHY RI PDNLQJ 2 GHPDQGV WKDW
UHRULHQWDWH P\VHOI WR GLITHUHQW VXUURXQGLQJV



UHVLGXHV WR VHWWOH DQG LPSUHVVLRQV WR IRUP D
GLIJHVWHG DQG ZRUNHG WKURXJK WKH ERG\ LQWR \
WKHUHIRUH ERWK D YDOXDEOH DQG JHQHUDWLYH JH\
JXLGH SUDFWLFH ,Q WKH FDVH RI P\ UHVHDUFK WKLYV |

Xx 7TDNH WLPH WR VHW WLPH FRQVWUDLQWY 2 WR SXW

x (DNH WLPH WR SUHSDUH WKH FLUFXPVWDQFHYV DOQC
SURFHVYV

Xx 7DNH WLPH WR SUHSDUH SK\VLFDOO\ SV\FKRORJLFC
Xx 7TDNH WLPH WR JDWKHU WRROV PDWHULDOV DQG RW

x (DNH WLPH WR DVVHPEOH IUDPHV WKURXJK ZKLFK V
WKH VLWXDWURIMWDQG \RXUVHOI

X 7DNH WLPH WRRUHADU®RDPQYAEDL\QWR D VLWXDWLRQ

x 7TDNH WLPH WR SD\ DWWHQWLRQ WR SURFHVV 2 WR
XQGHUJRLQJ RI VRPHWKLQJ

Xx 7TDNH WLPH WR VORZ GRZQ DQG TXHVWLRQ HVWDEOL
x 7DNH WLPH WR OLVWHQ DWWHQWLYHO\ DV ZHOO DV

x 7DNH WLPH WR SD\ DWWHQWLRQ WROQWRIH 2VEZ WIDXW WR E
REVHUYH DQG KRZ LDV | BIRMALDINUHHE VKIRGE \ R X

X 7DNH WLPH WRQGE /AW XDWLRQ 2 ZLWK WKH XQFHUW
ZLWK WURXEOLQJ PHVV\ XQVHWWOLQJ SDLQIXO HJ

X 7DNH WLPH WR DOORZ IRU GLVWXUELWKUWRXHHKRBER®BN\V
DQG WUDQVIRUPHG LQWR PHDQLQJ 2 WR OHW WKH G

x 7DNH WLPH WR QRWLFH DQG SD\ DWWHQWLRQ WR Wk
VHHP XQLPSRUWDQW RU LQVLJQLILFDQW

Xx 7TDNH WLPH WR GRFXPHQW DQG UHFRUG LQWHUDFW
VSHFXODWLRQV

x 7DNH WLPH WR HQJDJH LQ FRQYHUVDWLRQ DQG GLD
D VLWXDWLRQ DV LW HPHUJHV

x (DNH WLPH WR OLVWHQ WR WKH YRLFHV RI RWKHUV
Xx DNH WLPH WR PXOO RYHU ILOWHU DQG VRUW

Xx 7TDNH WLPH WR UHYLVLW UHSHDW UH UHDG UHYLH.
x (DNH WLPH WR UHDVVHPEOH DQG UHFRQILJXUH WKL:






ODNH DQ ,PSDFW

FRPH LQWR IRUFLEOH FI
KDYH D PDUNHG HIITHFW RU LQIO)>

&DQ \RX H[SOLFLWO\ FODLP D SRVLWLRQ LQ D
LW

$ SDUW RI PH UHVLVWYV DVVHUWLQJ RZQHUVKLS RI D VSDFH ZLWK W
RI IHQFLQJ RII DQ DUHD DQG WDNLQJ SRVVHVVLRQ H[FOXVLYHO\ IF
LV RQO\ WKURXJK FURVVLQJ ERXQGDULHV LQ DQ RQJRLQJ FRQYHU
UHVHDUFK VLWXDWLRQ DQG WKH pZRUNY RI DUW WKDW , FRPH WR
VLIJQLILFDQFH RI FHUWDLQ WKLQJV $V , UHPDUN HDUOLHU P\ YR
LWV RZQ EXW VLPXOWDQHRXVO\ LQGLYLGXDO DQG FROOHFWLYH

$V D SUDFWLFH EDVHG UHVHDURKKSH RSMHE\N Q B H R X G
P\ UHVHDUFK FODLPV D SRVLWLRQ LQ WKH EURDG DU
VXJIJHVWV LV XQGHUJRLQJ D UHYLYDO GULYHQ E\ fQHZ
ZLWK FUHDWLYH SUDFWLFH- DQG XQGHUSLQQHG E\ S
SURFHAMWXDWLQJ WKH SUDFWLWLRQHU DW WKH FHQV
HPERGLHV ZD\V Rl NQRZL QUKURBENDG W1 FHHP 3 KIDRALYN QQ IW
RI WKH YNQRZHU- DQG WKH SUDFWLWLRQHU:-V H[SHU
NQRZOHGJH DQG X®GHUDWDDSIWRDFK &DQG\ DUJIXH\
fLQVLGHU: - LQVLJKWY LQWR UHIOHFWLYH WKLQNLQJ DQ
fWKH LGHDV DQG DFWLRQV Rl RWKHU SUDFWLWDRRQHU)\
WXUQ LW RIIHUV QHZ RSSRUWXQLWLHYV IRU UHIOHFWL
XQGHUVWDQGLQJ DERXW ZKDW LW LV WR EH KXPDQ WK

6HFWLRQ LV bPHQGHG DIWHU WKH RULJLQDO VXEPLVVLR
E\ WKH H[DPLQDWLRQ SDQHO

+DUULV 9T5HIOH[LYH 9RLFLQJ $ &RPPXQLFDWLYH $SSURDFK
&DQEEYHPWLYH 5HIOHFWLYH 3UDFWLWLRQHU:- S 2

LELG S DQG $IWHUZRUG

LELG S

LELG $IWHUZRUG



2QH RI P\ UHDVRQV IRU XQGHUWDNLQJ WKLV SURMHF
XQGHUVWDQGLQJV DV ZHOO DV PRUH WUDGLWLRQDO L
GLYHUVH LGHDV PDWHULDOV DQG SUDFWLFHV LQ DQW
QRW VHWWOH FRPIRUWDEO\ LQ RQH SODFH %\ LWV QD
RITHULQJ D PXOWLSOLFLW\ RI PR GMIOWR KRIKEW DISK RH] S O E
H[DPLQH DQG FRQVLGHU GLIIHUHQW VLW, XRm>WHBQV QUQ |
P\ ZDRUZDQ®WR WKH UHVHDUFK VLWXDWLRQ , ILQG Wl
DQG UHIOH[LYH SUDFWLFH V RYHUODS DQG DV VXFK

ILHUFHO\ FRQWHVWHG :HDYLQJ WKUHDGV DFURVV SHU
DQG PDWHULDO ERXQGDULHV DV ZHOO DV H[WHUQDO |
RI DUW DV UHWHDWRERNPHIOMY UHODWLRQV DQG WHQV
GRPDLQV D SURFHVV WKDW DIWHU %DUDG DQG RWKH!
IOXLG WHPSRUDU\ DQGRIRHIRBXE\ QBMDQULYW LGHDV WK
HPRWLRQDO GXDOLVPV DQWKGVYFRBWRBRIX® WIKDPW LBk
SRWHQWLDO VSDFHV ZKHUH PDWWHU DQG PHDQLQJ DU
GHILQHG P DYOZD\BMHERPUGQV ,Q VXFK VSDFHV SUDFWLEH
UHSUHVHQWDWLRQ ZKLFK PD\ PHUHO\ UHSURGXFH WK
PRYHPHQW SHUIRUPDQFH HQDFWPHQW DIIHFW DQG \
DQG YWKMHRKURK LQVLIKWY PHUKWREMIUHX® GV WKH FU
RI DUW DV D SHUIRUPDWLYH SUDFWLFH ZKLFK SXVKHV |
DQG UHIOH[LYLW\ LQ LWV FDSDFLW\ WR HPEUDFH FRP
DIIHFWLYH WHQWIKEHKORWLEY PRGLI\LQJ DQG KDQGOLQ

6KDXQ OF1LII f$UW %DVPIGERRWHRU MKKH LS WNWGLEMXDDUWD
.QRZOHV DQG $GUD / &ROH /RQGRQ 6DJH 3XEOLFDWLRQV
1T.QWHUGLVFLSOLQDU\ 3BHUVSHFWLYHYV LQ 3UDFWLFH %DVHG

.DUHQ e4DHMIGQJ WKH 8QLYHUVH +DOIZD\ 4XDQWXP 3K\VLFV
'XUKDP 1 & 'XNH 8QLYHUVLW)\ 3UHVYV FLWHG LQ 'RURWI
SUDFWLFH ,QWUD $FWLYH %HFRPLQJV5B®.G8$ UBMLX/GWLHYV LAREL
5HVHDUFK 1HZ PDWHULDOLVP FRPSULVHV D UDQJH RI FRQV
KXPDQLWLHY DQG VRFLDO VFLHQFHV WKDW KDYH LQ FRPPF
HPSKDVLVLQJ WKH PDWHULDOLW\ RI WKH ZRUOG DQG HYHU\V
TVI\VWHPV Rl WKRXJKW- DQG JGLVFRXUVHV:- ,W VLJQDOV D J
VWDQGLQJ DVVXPSWLRQV DERXW WKH UHODWLRQVKLS EHW.
KXPDQ ZRUOG WKH NH\ EHLQJ UHZRUNLQJ DQG HYHQWXDOO
3DP $OBBUHRBORJI\ DQG WKH 1HZ ODWHRBDRB®IQ/P6 DUKHRU\ BH
5LFN 'ROSKLMQ DQG ,UHZ 9D HHUDDANMP ,QWHUYRHEQ &
+XPDQLWLHV 3UHVYV

9HURQLFD $QQ OLWFKHOO 9f'LIIUDFWLQJ 5HIOIGKWDRQRY TR
FKDQJH

%DUEDIDWRPWQG 5SHSUHVHQWDWLRQ 7KH 3HUIRUPDWLYH



6XFK D SHUIRUPDWLYH SUDFWLFH LV H[HPSOLILHG E\ \
RI WKLV UHVHDUFK WKH REMHFW ERG\ WKLQJ ZKLFK H
XVH Rl GLIIHUHQW DUWLVWLF GRFKPRIQIKEUW RD & D RL
HPHUJHQW PDWHULDO DQG WKH LQYLWDWLRQ WR RWK
SURFHVV 7KH , TH\H:- Rl UHVHDWKK BXEXFRILFHY LW K\D Ky
DURXQG WKH ZRUN:- RI DKM FRP § &HR DOMH B WOLOMVLHRQ VQ
WDNH SODFH DFOLRUHWWRBAEWURIPY ZKLFK LPSOLHV DQ
DFWLYLW\ DQG LQFOXGLQJ ERGLHVY SUDFWLFHV DQG
UHIOH[LYH DUW SUDFBESLBOPEGRROD WKXNRMHEWLYLW\ DQ
PHWDSKRU WR D PRUH HPERGLHG VKDUHG SHUIRUPD
WKURKILKK , DORQJ ZLWK RWKHUV JUDSSOH ZLWK C
UHODWLRQVKLSY H[SHULHQFHV HPRWLRQV DQG WK
HQWDQJOHG WKUHDGYV

%HLQJ D UHIOHFWLYH UHIOH[LYH SUDFWLWLRQHU PF
WKURPKSIHKULHQFH 7R JIOHFW- RU fIOH[- LPSOLHV D FD
IOH[LEOH DQG SOLDQW ZLWKRXW EUHDNLQJ DQG WR E
WDNHQ DV TXHVWLRQV QRW DQVZHUV 2 TXHVWLRQV R
RI LQYLWLQJ DQG HQWEMDIRKPHEBWSRQVEBOXH PRYHV DZ
TfPHDQV:- WR KRZ LMY RARISNERY &ZNKHDW ZWDW TXHVWLRQV
SUHVHQW WR EH DWWHQGHG WR WKH GHJUHH RI DZDU
WKRVH LW WRXFKHVY DQG ZKR WRXFK LW <HW ZKLOH
YDOXH RI 1JXW OHYHO:- UHVSRQVHV DQG WKH fFDOO W
E\ ZKLFK WR FRQVLGHU DXWKHQWLFLW\- VXFK YRLFHV
DURXQG UHIOHFWLYH SUDFWLFH V DQG UHIOH[LYLW\

DQG WKH LQGLYLGXDO

9HURQLFD $QQ OLWFKHOO 9f'LIIUDFWLQJ 5HIOIGKWDRQRY TR
FKDQJH 2 'UDZLQJ RQ QHZ PDWHULDOLVW WKLQNLQJ
SUDFWLFHV fWR EHFRPH VRFLDOO\ MXVW SHGDJRJLHV HGXI
FRPIRUWDEOH JUDSSOLQJ ZLWK WKRXJKWYV DQG H[SHULHQFH
VXEMHFWLYLW\ WR LQWHUUHODWLRQVKLSY WKDW PDWWHU
([SUHVVLYH :ULWLQJ IRU 3HUVRQDO DQG 3URIHVVLRQDO 'H)
$QJOLD

-XHOVNM U DQG 6FKZHQQHVHQ 9,QWUD $FWLYH (QWDQJOHP
D FDOFXODEOH V\VWHP RI DFFRXQWLQJ EXW DERXW KRVSLW
HQDEOLQJ UHVSRQVH S

/IHDYMWIKRG OHHWYV $UW $UWV %D VaHIH SHY\HD ¥ RK© BID F W/LKAH (
RI 5SHIOH[LYLW\:



'HYHORSLQJ 6FK|Q-V LGHDV &DQG\ VXJIJHVWV WKDW U
IDFHWHG DQG SHUYDVLYH SURFHVV WKDW LV HPEHGG
6LWXDWLQJ P\ UHVHDUFK LQ WKH DUWV , GR QRW ORF
fHOVHZKHUH:- 5DWKHU DV 6LPRQ 2:-6XOOLYDQ LPSOLF
DQG DUW SV\FKR WKHUDS\ WKDW LQIRUP P\ SDUWLF
SUDFWLWLRQHU XWLOLVHV DQG SXWV PGILLIGZBMNFK Z
3UDFWLFH LV WKHUHIRUH HPEHGGHG LQ P\ UHVHDUFK
WKUHDGV LQ D QHZ FRQILIXUDWLRQ , GR QRW SODQ W
DOWKRXJK KLV DWWHQWLRQ WR LPSOLFLW WDFLW NQ
RI SUDFWLFH LQWHUHVW PH 1RQHWKHOHVV UHWXUQL
SLFNV XS RQ DQ DVSHFW UDUHO\ PHQWLRQHG LQ WKH
RI fWUDQVIHUHQFH:- ,QGHHG WKH WUDQVSRVLWLRQD¢
fZRUN- Rl DUW DV D fWUDQVIHUHQWLDO:- VSDFH IX0O0
VSDFH ZKHUH WKLQJV FDQ DQG GR KDSSHQ DQG ZKHUH
IURP RQH SODF H WHRDEIE WKSARKEQ VXIIHVWY WKDW WK
PDLQWHQDQFH RI VXFK D JYLUWXDO:- ZRUOG LV DV P>
SV\FKRWKHUDSHXW,LIF WK MWHPYHOMWLR® VSDFH ZKHUH \
DQG RWKHU UHDO DQG QRW UHDO IDFW DQG ILFWLF
UHODWLRQV IHHOLQJV DQG WKRXJKWV DUH HYRNHG
SHUIRUPHG DQG UH HQDFWHG $V , UHPDUN LQ Z1
VLWXDWLRQ WKH DUWLVWLF SURFHVV EHFRPHV DQ
WUDQVIHUHQFH 2 WKURXJK ZKLFK VRPHWKLQJ LV EURX
RQH VLWXDWLRQ LQ WKH FRQWKHRKRI H] © RWLKHUW L QG +
DIIRUGHG E\ WKH WUDQVIHUHQWLDO VSDFH DQG®HODKH C
IRU WKH VWXII ZLWK ZKLFK , DP GHDOLQJ

&DQ&UHPWLYH 5HIOBFWLEHHSDDVRLUWQRBQHIDQG\ Y5HIOHFWL
&UHDWLYH B3UDFWLWLRQHU: LQ 5RXMNGHDBIHUPLQ @EPRIN /R IQ &l

DQG (UQHVW (GPRQGV /RQGRQ 5RXWOHGJH Ss 2
6LPRQ 2-6XOOLNMOR 'HIORAE+ 'LEWLRGDBU\E\ 56 YIL\DHG 3 03LW L(R5Q
(GLQEXUJK 8QLYHUVLW)\ 3UHVYV SS 2

7KH SV\FKRDQDO\WLF FRQFHSW RI fWUDQVIHUHQFH:- LV I1XQ
WUDGLWLRQDOO\ UHJUDGHG DV WKH fWUDQVIHUULQJ RI HPF
RU FKLOGKRRG RQ WR DQ\ QHZ VLWXDWLRQ LQ ZKLFK D FO
LQYROYHG:- 1RQHWKHOHVV DUW SV\FKR WKHUDSLVW -R\ 6F
WKLQNLQJ EXW LV DOZD\V EHLQJ PRIKIH L5HY DR Q8 HYOIGIX D

6FKfKHI5SHIOHFWLYH 3UDFWLWLRQHU



$V D FRQFHSW fWUDQVIHUHQFH:- EURXJKW WR OLIH
LOQWHUHVW WR TXDOLWDWLYH VRFLDO DQG HWKQRJ
SV\FKR WKHUDS\ SUDFWLFH DQG P\ DSSURDFK DV , HQ
WUDQVSRVLWXREODDLOR DYBGPIDWKQW LQ WKLV VLWXDW
ILUH6WLOO GHVSLWH HQFRXUDJLQJ D PRUH PHGLWDW
ZRUN SV\FKRDQDO\WLF LGHDV DUH VWULNLQJO\ DEVH(
DQG UHIOH[LYLW\ DQG OLWWOH DWWHQWLRQ KDV EHH
HQTXLU\ RXWVLGH WKKL V¥ GPLDQ LEHW & FVAFHDXXW HQWUDGLW LR
FRQWH[W LV FRQVLGHUHG WKH DFKLHYHPHQW RI DQ L
DOWKRXJK WUDQVIHUHQFH UHIHUV WR HYHU\GD\ SKHQ
RWKHUV WKH WHFKQLFDO ODQJXDJH$QV R OX\Q N \DIGGR
H[SHUMWKYURKUKHVHDUFK LQ UHODWLRQ WR WKH DUW Wi
DQG WKH YRLFH RI LWV PDNLQJ WUDQVIHUHQFH UHD!
VXUSULVLQJO\ XQVHWWOLQJ RFFXUULQJ QRW RQO\ W
REMHFWYV fWKLQJV:- LQVWLWXWIRBYJDUMWEIRURXJK QG
HQWDQJOHPHQW WUDQVIHUHQFH UHVSRQVHV FDQ EH +
VLWXDWLRQV VXFK DV WKRVH LQ KHDOWKFDUH DV ZH¢
DQ[LHW\ XQFHUWDLQW\ YXOQHUDELOLW\ DQG IUXVW
SUDFWLFH EDVRAGDUWHMHDMHEOKH LV IXOO Rl HPRWLRQ DI
RI D UHIOH[LYH UHVHDUFK SURFHVV WKDW DYHWIWIHQ

6FKDYHUHL BAYHDOILQJ ,PDJH
6HH %URZQ 9Y5HIOH[LYLW\ LQ WKH 5HVHDUFK 3URFHVV 3V\F

$URQ 9T6HOI 5HIOH[LYLW\ DQG WKH 7KHUDSHXWLF $FWLRQ
WUDGLWLRQDO FRQFHSW RI LQVLIJKW $URQ DUJXHV WKDV
HQJDIJHPHQW ZLWK RQH RU PRUH RWKHUYV

5DOSK 5 *UKHQ@WR®QLTXH DQG 3IRFMRFH+RIUBVVFK BLGINO\VL
6FKDY HWIHH®H YIH D OLHH &KIDBW H U

-HITUH\ .DUO 2FKVQHU 9f%HKLQG WKH ODVN $ 3V\FKRDQDO\'
6WXGRRUQDO RI $UFKLWHFWXUDO (BXFADMVQURRS RQ 6FK|Q-V
WUDQVIHUHQFH WR H[SORUH WKH GHVLJQ VWXGLR DV DQ H
WUDQVIHUHQFHY FDQ HPHUJH DV D SRZHUIXO IRUFH LQ VLW
LWV GHOLEHUDWH IRVWHULQJ RI FUHDWLYH SOD\ DQG DPELJ

%URZQ T5HIOH[LYLW\ LQ WKH 5HVHDUFK 3URFHVV 3V\FKRD
WR fWKH LPSRUWDQFH RI WKLQNLQJ DERXW WKH WUDQVIHL
SURIHVVLRQ LQVWLWXWLRQ DQG UHVHDUFK SURMHFW: DQG
DIILQLWLHV ZLWK DQG FRPSOHPHQWY UHIOH[LYH DQDO\VH\
.HQQ\ DQG *LOPRUH 9f)URP 5HVHDUFK 5HIOH[LYLW\ WR 5HVHLD
IWKH DIIHFWLYH LQWHUVXEMHFWLYH H[SHULHQFHV WKDW P
E\ DQ XQGHUVWDQGLQJ Rl WUDQVIHUHQFH DQG FRXQWHUW
UHIOH[LYLW\ S



WKH WUDQVIHUHQFH FDQ EHFRPH D WKLQJ RI LOQWHUH
WKURRRQ MXGIJHPHQWDO DWWHQWLRQ WR SURFHVV W|
SRVVLEOH WR VORZ GRZQ DIIHFWLYH SKHQRPHQD WKD

$V ZHOO DV RIIHULQJ DQ DIIHFWLYH GLPHQVLRQ SV
XQGHUVWDQGLQJ P\ UHVHDUFK DV LW SUHVHQWYV D SLI
E\ DPELYDOHQW FRQIOLFWLQJ DQG IOXFWXDWLQJ Il
WUDQVIHUHQFH LV FKDUDFSWHUXAW B QBN IVRRE PRYE® H\WR A
DEVROXWHYV DQG WKH FHUWDLQWLHY RIWHQ DVVRFLD
SHUIRUPDWLYH LQWHQRXWK RUZRVSRYIWLRQDO DQG
SURFHVV QHFHVVDULO\ RSHQV XS VSDFHV RI UHVLVWD(
LV HYLGHQW WKURXJKRXW P\ UHVHDUFK VSHFLILFDOC
VHWWOH FRPIRUWDEO\ LQ DQ HQWLUHO\ VDIH SODFH
LW WKH SDUWLDO LOOHJLEOH SKRWRJUDSKV ZKLFK D
ZKLFK GHVSLWH LWV DIIHFWLYH UHVRQD Q FEHH WDHNHHY
VSDWHUWXHKWUDQVSRVLWLRQDO SURFHVV RI PRYLQJ L
IURP RQH SODFH WR DQRWKHU DFURVV VSDWLDO DQG
WKH FRPSOH[ PXOWL OD\HUHG XQSUHGLFWDEOH DOQC
GLIIHUHQW GLVFLSOLQHV DQG WKUHDGV RI XQGHUVWD
IHHOL Q IWRRZMQRZDYJ GRHV QRW H[FOXGH RWKHU ZD\V |

$ NH\ WKUHDG UHDFKLQJ RXW RI WKLV FRPSOH[ HQWD
OHDUQLQJ WKW KURMPINHX@EOHFIRLQI WKH HPERGLHG Z
UH FRQILIJXULQJ GLYHUVH SUDFWLFHVY LGHDV PDWHL
WUDQVIHUHQWLDO IUDPH VHW XS E\ WKH XQLTXH UHVI
WKUWRKBKLOQWHUWZLQLQJ GLDORJXHV HQFRXQWHUHG D
WKDW DPSOLILHV WKH VLIJQLILFDQFH RI TYRLFLQJ- ZKL

6FKfXHI5SHIOHFWLYH 3UDFWLWLRQHU

$PELYDOHQFH UHIHUV WR WKH VLPXOMWWDWLQHREX VU R D R Q/IPHV |
RU TERWROBVRSEH VWURQJ- WKH WHUP ZDV LQWURGXFHG L
(XJHQ %OHXHU DQG ZDV ODWHU DGRSWHG E\ 6LIJPXQG )UHXG
FRQIOLFWY EHWZHHQ OLIH DQG GHDWK ORYH DQG KDWH 'LI
WR EH DYRLGHG IRU OHODQLH .OHLQ DPELYDOHQFH LV YLH.:
EH UHVROYHG WKRXJK RQO\ ZKHQ LW LV DFNQRZOHGJHG
$FKLHYHPHQW R IERPEPLIR/® OHRFHHGPH 6HH DOVR 6KDURQ 0 &K
OLFKDOLQRV =HPE\ODV {17KH (PRWLRQDO $PELYDOHQFH RI |
1RYLFH 8UEDQ 6FKRROWHDFKHU: $PHULFDQ (GXBEDWLRQDO &



VKDWKW RKNHOWLYH SUDFWLFH VWLPXOKWY QIUQR AW LED
TYRLFLQJ  LKIPER GOLHWEKFUEMRE H E\DHP\D RLQJ  RIHNPIDIL QUQ
PRYHV EDFN DQG IRUWK DFURVV GLVFLSOLQDU\ LQVW
EHWZHHQ SHUVRQDO DQG VKDUHG VSDFH DQG EHWZHF
VHW XS E\ WKH UHVHDUFK VLWXDWLR® KUWRJIRQLDW LV
FRQYHUVDWLRQV ZLWK WWHKHHBH U IRIQRMD @ PRV IRU VDDV N
FRPSOHWLRQ ,Q &DQG\-V ZRUGV WKLV ZRUN fLV RI ¢
IUDPHV RI UHIHUHQFH DQG H[SORUH PRUH W DFFKWR XIKE |
FUHDWLYH 6SWIDFFO LEY ORQLND 5RJRZVND 6WDQJUHW DC
VSHDN RXU ERGLHV WR OHW WKH YRLF$VEHJREDWGSRR
RXW VXEMHFWLYLW\ DPELYDOHQFH SDUWLDO DQG P
RI NQRZOHGJH VWLOO FDUULHV OLWWOH FXUUHQF\ L
GRPLQDWH DQG SUHVVXUHV WR SURGXFH fKDUG: ILQ¢
DQG UHIOH[LYH YRLFH LV RIWHQ GHYDOXHG RU ZULWW

'RUNLQJ WKURXJK WKH ILQDO VWDJHV RI P\ UHVHDUEK
D VKRUW H[FHUSW IURP WKH YRLFH RI LWV PDNLQJ LG
SRWHQWLDO FRQWULEXMERQWUDV\HSBH\ DHWZAONP\ GLII
WKH YDOXH Rl WKH VRXQG SLHFH DV LI WKH VLJQLILF
YRLFH HDVLO\ VOLSV DzZD\ ,W VHHPV WKDW LQ WKH S
XQFRQVFLRXVO\ PXIIOH WKH YRLFH RI P\ UHVHDUFK D
XQVSRNHQ XQKHOLWG WRDVHHDOLVDWLRQ UHYHUEHU
FXOWXUDO ERG\ DV D ZRPDQ SHUKDSV , DOVR PLUURU
WR KDYH SUDFWLFH EDVHG UHVHDUFK DFNQRZOHGJHC
KLVWRULFDO DQG WKHRUHWLFDO UHVHDUFK LV SULY

&DQGYHPWLYH 5HIOBFWLYH 3UDFWLWLRQHU
LELG S

ORQLND 5RJRZVND 6WDQJUHW DQG 20JD &LHOHP FND 919XOC
ODWWHUV RI 9RLFH DQG 6LOHQFH LQ $FDGHPLD:- O0®PWWHU -I

UREVW 9Y7KH (\H 5HIJDUGV ,WVHOI %HQHILWY DQG &KDOOF
5HVHDUFK-

O\ HIDPLQHUV IHOW WKLV ZRUN ZDV D NH\ FRQWULEXWLRQ L
LQ LWV HQWLUHW\ 2 EH HIKLELWLRQ UHDG\

7KH I XOO YHUVLRQ RI 7KH 9RLFH 21 ,WV ODNLQJ- LV DYDLC(
KWWSV 7Z7ZZ GHEELHPLFKDHOV FR XN YRLFH RI LWV PDNLQJ




XQKHDUG DQG , PLJKW DGG SDUWLFXODUO\Q®RHHCH Q
OHD WHUWRXHKH[SHULHQFH RI SXWWLQJ P\ SUDFWLWLRC
SURFHVV DQG H[SRVLQJ P\ XQGHUEHOO\ DQG TXQGHUJF
FDXJKW LQ D YXOQHUDEOH XQVHWWOLQJ SODFH WK
EHFRPH FDXJKW LQ D ZHE RI P\ RZQ FRQVWUXFWLRQ 3
TfORVH P\ QHUYH- LQ DUJXLQJ IRU WKH JRQJRLQJQHVV:
DV ZHOO DV P\ QHUYH DQG DP OHIW JUDSSOLQJ ZLWK W
PDVWHU\ DQG DQ HPSKDVLV RQ WKH RQJRLQJ VSHFXC
VOLSYVY LQWR LQGHFLVLRQ DQG LQGLIIHUHQFH DQ DEG|
DGGUHVV WKH XUJHQF\ RI WKH VLWXDWLRQ DOOXGHG

<HW ZKLOH WKH XUJHQF\ RI WKH PRPHQW SUHVVHV LC
DQG LPDJLQHG 'HUHN 5XH] DQG 'DQLHO &RFND\QH V
XQGHUVWRRG QRW DV GHPDQGV WR IHHO D FHUWDLQ
EHWZHHQ IHHOLQJ DQG NQRZLQJ WKDW DPELYDOHQ
TXHVWLRQLQJ VWDQFH EXW WKURXJK LWV SRWHQWLD
DUH GLIILEXOW, QMR F\GR OSMUBMRIDQDO\WW +DQQD 6HJIDO
GHQ\LQJ RXU DPELYDOHQFH DV LQGSYLGKGDALDN G WL
DIWHU .OHLQ LQ UHIXVLQJ WR VHWWOH FRPIRUWDEO\
D IRUP RI UHODWLRQDOLW\ WKDW GHDOV LQ PLGGOH
DOWKRXJK DQG , UHSHDW ZLWK LQVLVWHQFH LW L
DFKLHYHPHQW WKDW UHTXLUHWGXKEMAR R BLOW R HW B K
DV ZHOO DV WKH fXQGHUJRLQJQHVV -WR 2DREGWW\HV B Q G|
UDWKHU WKDQ IL[LQJ LWR GHP @@&LVQK HVKDWH,ULP @ 3 FINJ
DQG DJDLQ DV %DUDG PLJKW VD\ 2 DV LWV VLJQLILFI
GLIIHUHQWO\ WKURXJK PHHWLQJ WKH PDWHULDO RI QF

9HDU S5RXWOHGJH ,QWHUQDWLRQDO +DQGERRN- 6HH DOVR

'HUHN 5XH] DQG 'DQLHO &RFND\QH T$PELYDOHQW OHWKRGV
RI JHHOLQJ "IORZRI¥HV LQ +XPDQ *HRJUDSK\

6HIJDO Y17KH $FKLHYHPHQW RI $PELYDOHQFH:- 6HJDO DUJXH)
OLIH DQG GHDWK IRUFHV ZLWKLQ XV ORYH DQG KDWH JRRC(
VRPHWKLQJ ZH GHQ\ DW RXU SHULO

6HGJZLFN f0HODQLH .OHLQ DQG WKH 'LITHUHQFH $IIHFW ODN
RI $PELYDOHQFH:-

7KURXJK WKH DGGLWLRQ Rl WKH K\SKHQ %DUDG OLNHQV YU
VRLO RYHU DQG RYHU 2 LQJHVWLQJ DQG H[FUHWLQJ >«@ RSF
T'LIIUDFWLQJ 'LIIUDFWLRQ:- S



6LWWLQJ FORVH WR DPELYDOHQFH LV WKH YRLFH RI TH
UHVHDUFK MRXUQH\ QRW VXUSULVLQJO\ DWWUDFWYV
KXPLOLDWLRQ DQG EHLQJ H[SRVHG LQ IURQW RI DQ I
XQVHWWOLQJ IHHOLQJ DQG QDWXUDOO\ , ZRXOG UD!
PLOGHU DQG PRUH HDVLO\ DFNQRZOHGJHG WKDQ VKDP
WR BWLOO LW IHHOV VRPHZKDW FRXQWHULQWXLWLYH
SURYRNH ODXJKWHU DQG ULGLFXOH VXFK DV WKH DXC
DW THMIWLQJ 7HVWLQJ VI\PSRVLXP ZKLFK FRPHV WR Pl
TXHVWLRQV FRQFHUQLQJ WKH DHVWKHWLFV RI WKH SU
LWV PDNLQJ <HW DORQJ ZLWK DPELYDOHQFH , DP G
ILQGLQJ RI WKLV SURMHFW SHUKDSV EHFDXVH ZKLOH
GLVFLSOLQDU\ ERXQGDULHYV IDOOLQJ LQWR WKH VZDF
WKRVH RI RWKHUV WKH HPEDUUDVVPHQW JHQHUDWH(
DFFHSW WKDW E\ WUDQVSRVLQJ LGHDV IURP SV\FKRD
DUWV LQ RUGHXQGR WMGLHVUWHMHDUFK , SODFH P\VHO
ERXQG WR WULS XS DV , VDFULILFH D PRUH IDPLOLDU
ZKHUH LV XQSUHGLFWDEOH 1DWXUDOO\ DWWHQWLRQ
YXOQHUDEOH DQG H[SRVHG DV , ORVH FRPSRVXUH DQ¢
KXPRXU LQ VRPH VLWXDWLRQV <HW (UYLQ *RIIPDQ \
ZLWKRXW IOXVWHU fVRPHWKLGFNPBRUMDIQWJPDQ G
HPEDUUDVVPHQW DV DQ DVSHFW RI UHIOHFWLYH SUL
FRQIOLFWV RI LGHQWLW\ WKDW DULVH LQ WKH VRFLDC
GLIIHUHQFHV LQ FRGH FRQYHQWLRQ DQG ZD\V RI G
WKHPVHOYHV NQRZQ $ PHFKDQLVP WKDW HQVXUHV VR
DQG TXHVWLRQV WKH RUGHU RI WKLQJV FRQVFLRXVO)
UHPDUNV RQ RFFDVLRQ WDNHV SOHDVXUH LQ VXEYHU"

5HWXUQLQJ WR LVVXHV RI UHIOH[LYLW\ LQ UHVHDUFK
PXOWLSOH SDUWLDO SRVLWLRQV VLPXOWDQHRXVO\ I

OLFKDHO %LOOLJ 9Y+XPRXU DQG (PEDUUDVVPHQWKHRUWYV R
&XOWXUH 6 RFLHW\

(UYLQJ *RIIPDQ 9Y(PEDUUDVVPHGWHNQEDERFRROQZTUI RQ LR M
2 S

%LOOLJ Y+XPRXU DQG (PEDUUDVVPHQW /LPLWV RI 1LFH *X



VWDWLVWLFLDQ *HRUJH %R[ fDOO PRIGIHIDH DANQRUERE &
WKH P\ULDG IRUPV RI UHIOH[LYLWLHV WKDW DUH SUD
EDODQFH EHWZHHQ GLIIHUHQW SRVLWLRQV PLJKW KHC
VZDPS\ PLUH Rl QDUFLVVLVWLF QDYHO JD]JLQJ ZKHWKH
7KLV VWDQFH LV H[HPSOLILHG WKURXJK WKH WUDQVSR
WKURXMHKPRYLQJ DVVHPEOLQJ DQG UHFRQILIJXULQJ R
HPRWLRQDO DIINOWDNHQWZRUBNIRNWILIOO DV , GLVFRY
VLWXDWLQJ P\WVHOI DQG P\ SUDFWLFH DW WKH FHQWUH
LV D SHULORXV HQGHDYRXU IX0OO Rl PXGG\ DPELJXL)
PLUH ZKHUH VROLG IRBXDRG IRW WHDUEBUQV GRHV UHIO
EHLQJ VHGXFHG LQWR URPDQWLFLVLQJ YRLFHV WKDW
DV , DGYRFDWH IRU WKRVH ZKLFK VRSRWWGNUBPBDQ
LV QR FOHDU SDWK WKURXJK $ORQJVLGH ZHOO WURG
IL[HG SRVLWLRQV VLW WKH FRQVLGHUDEOH SHUVRQD
UHVSRQVHV LQFOXGLQJ HPEDUUDVVPHQW DV ZHOO I
HYRNHG E\ EHLQJ TXHVWLRQHG DV ZHOO DV WKURXJK
WKH DFDGHPLF DPRQJVW RWKHU LQVWLWXWLRQV )D
TfSDUDJRQ RI IRUPDO UHIOH[LYLW\- WR ERUURZ )RVWH
WR FKDQFH- 2 P\ YXOQHUDELOLWLHYV GLVFRPIRUWYV
IUXVWUDWLRQV DUH H[SRVHG IRU DOO WR VHH

$V , H[SHULHQFH WKH EOXUU\ HGJHV \R KURXGQ K PYDLG/HHU D
UHVHDUFK WKH OLQH EHWZHHQ RSHQQHVV DQG LQWF
EHLQJ RSHQ WR XQH[SHFWHG FULWLFDO IHHGEDFN L\
LQVLIJKWY DV ZHOO DV EOLQGS$VSR® XK QDHWWOLLFN R | P
SUDFWLFHVY WR LQWURGXFH WKH SRWHQWLDO IRU OHD
2 WLPH IRU GLVWXUELQJ HOHPW RWRXMEE RS \D DL MOLDA

%R[ T5REXVWQHVV LQ WKH 6WUDWHJI\ RI 6FLHQWLILF ORGH{
(WKHU IQHMRPQ QY D 5HIOH[LYH 5HVHDUFKHU 8VLQJ 2XU 6HOY

J)LQOD\ Y1HIJRWLDWLQJ WKH 6ZDPS 7KH 2SSRUWXQLW\ DQG
6HH DOVR (WIHFRIRQDVNRD 5WIOH[LYH 5HVHDUFKHU 8VLQJ 2XU |

JRVWHU f17KH $UWLVW DV (WKQRJUDSKHU"-
LELG S

SUREVW 9Y7KH (\H 5HJDUGY ,WVHOI %HQHILWY DQG &KDOO
5HVHDUFK-



LQWR PHDWLQQYROYHV D FRPPLWPHQW WR VWHS RXW
GLVEFRPIRUWY EHQG DQG FRQWRUW RQHVHOI LQWR Gl
DQG DURXQG LQ QHZ zZD\V DQG HQJDJH? RMKH KD LI BH.
WLPHV ZKHQ , KDYH TXHVWLRQHG LI P\ DSSURDFK WR
P\ VHQVH RI EHLQJ RYHUZKHOPHG RU VWS&® S HBWRHQHW
fZRUN- Rl DUW DV UHVHDUFK KDV DIIHFWHG PH SURIR}
ERG\ YHU\ SDLQIXOO\ DW WLPHV 8QOLNH $EUDPRYLY ,
QRQHWKHOHVV WKH WUDQVIHUHQFWYX WDRIKHS R PDNAQ J
VHYHUDO HQGLQJV IHHOLQJ WKH SRZHUIXO ERG\ RI
.QRFNHG RIl| EDODQFH DQG SXVKHG QHDU WR WKH OL
SUHVVHG WR FRQVLGHU ZKDW LW WDNHV WR VWDQG X.
ZRUGY 7KHUH LV D GHOLFDWH EDODQFH EHWZHHQ UH
WKURXJK WKH WUDQVIHUHQFH P\ DWWHQWLRQ LV GUI
WKH WHQVLRQV DPELYDOHQFHV DQG UHVLVWDQFHYV
PLJKW HYRNH SURYRNH HQDEOH DFWLYDWH RU VLOH

/JRRSLQJ EDFN WR WKHCERJYZDQLUAUDDUG WRZDUG WKH
RI WKLY PHWKRG LV FRQFHUQHG ZLWK H[SORULQJ WKH
KRQLQJ VHQVLWLYLW\ WR WKH DIIHFWLYH GLPHQVLR
(QGHDYRXULQJ WR JVWD\ ZLWK WKH WURXEOH:- DV +I
SROLWLFDO DQG HWKLWE O RDKIR SHQYKNRYD DE Q H UDHNH G C
HPRWLRQDO DQG BQIMBMWLYHD RBRDGEDMIKHOSHG PH QD
ZD\ WKURXJK WKH VZDPS\ PLUH DQG FRQWULEXWHG \
UHVHD®¥K VHDUFK |RUMKUBEBEWDWOHM. ®) TPDNLQJ- WKI
UHVHDUFK VLWXDWLRQ UHIOH[LYLW\ LV LQ WKLV VH
IORXULVK QRU H[SRVXUH IRU LWV RZQ VDNH 5DWKHU
DUJXPHQW -

3IVVLOIl 2LNDULQHQ DQG +DUPDDNRUSL T&ROOHFWLYH 9RI

6NXNDXVNDLWH <LOPD]OL 7URXW DQG 5RELQVRQ 9f'HHSH
AXDOLWDWLYH 5HVHDUEFK-

,Q UHIHUULQJ WR fVWD\LQJ ZLWK WKH WURXEOH:- , ERUURZ
VXJIJHVWYVY WKDW RXU WDVN LV WR fPDNH WURXEOH WR VWL
ZDWHUYV DQG UHEXLOG 6IXDHMD VW ZDWHVW K+D UDRBE OHS ODNLQJ

5XWK ZoHHKODXOQHUDEOH 2EVHUYHU $ QORAWVURIS® OR BI\D FIRMWS R
s &LWHG L Q% WKRIRILLQU W RB® | FH[LYH 5HVHDBFKHU 8VLQJ 2.



'RXOG \RX FRQVLGHU fHQWDQJOHPHQW:- RU R
DSSURSULDWH WHUP WKDQ ZHDYLQJ"

8QVHWWOLQJ IL[HG SRVLWLRQV DV D HYRLFH RI WKH PLGGOHT
GHPDQGV KXPLOLW\ DQ RSHQ PLQG DQG DQ DFNQRZOHGJIHPHQV
GHYHORS FHUWDLQ VWUDWHJLHVY PHWKRGV DQG ZD\V RI XQGHU\
WKLV UHVHDUFK RWKHUV PD\ H[SHULHQFH DQG XQGHUVWDQG Wt
GLIIHUHQWO\ 7KLV PLGGOH YRLFH LV WHVWHG ZKHQ , DP DVNHG V
LHQWDQJOHPHQWY RU RWKHU DOWHUQDWLYH PD\ EH D PRUH D
WKDQ HZHDYLQJY WKH LPSOLFDWLRQ SRWHQWLDOO\ EHLQJ WKD\
WURSH + Rl pZHDYLQJY ULVNV EHFRPLQJ D PHUH FOLFKp HDV\ EXW

:KDW UHVXOWYV LV XQGRXEWHGO\ HQWDRX®OKSUR AMV V\
LQWHUWZLQLQJ GLYHUVH SUDFWLFHVY LGHDV DQG PDV
WDNH SODFH WKDW WKHVH HQWDQJOHPHQWY PDNH Wi
LV ZKDW UHVHRM)QOWHYIDVIRUZDUG DQG LQWR WKH VLW:
DPELYDOHQW H\H RYHU DQ HQWDQJOHPHQW RI WKUHLE
EHLQJ LW LV WKH PHWDSKRU RW i ZREIKK J - RWIKI)WD DIA W
P\ PHWKRG ,W LV WKH PHDWK QR X JKDXGGRIUWKIHQ 2 RAWHKIH
SHUIRUPLQJ WDVNV RQ WKHLU ZD\ WR FRPSOHWLRQ 2V
D ZHDYLQJ WKURXJK WKH SURFHVV RI LWV FRQVWUXF
IURP D GLIIHUHQW YLHZSRLQW DSSHDU HQWDQJOHG
WKH SULPDU\ PHWDSKRU RI fZHDYLQJ- WKDW JLYHV Pl
XQGHWJRR GUDZ D SDUDOOHO ZLWK SV\FKRDQDO\VLV |
ZKHQ RIIHUHG E\ D PRUH SRZHUIXO DXWKRULW\ DQG
LQWHUSUHWDWLRQ ULVNV GHYDOXLQJ VLOHQFLQJ R!
RWKHU <HW KROGLQJ P\ QHUYH DQG WKH LGHD RI DQ
XQGHUVWDQGLQJY DQG HQGV PD\ EH FRQWUDGLFWHG
DFNQRZOHGJH ZLWK VRPH DPELYDOHQFH WKDW JHQW
PRYLQJ IRUZDUG EH\RQG WKLV 3K ' LQGHHG ZLWK L\
FRPSOLFDWHG RU FRPSURPLVLQJ VLWXDWLRQ , PLIJKW
L QJROG UHPDUNV LQ WKH NQRW WKLQJV PHHW LQ WKHI
HQGV DUH RQ WKH ORRVH URRWLQJ IRU RWKHU OLQHYV

QIJR®E /TIH-RS/LQHV



+RZ GR \RX HQYLVDJH \RXU ILQGLQJV ZLOO |
UHVHDUEFK"

pM+RZ DERXW WKLV LV WKLV DQ\ XVH RU LV LW WRWDO QRQVHQVH""
DV D SRLQW WR EHJLQ *+ D PDUN"

7KH PDLQ GULYHU IRU P\ UHVHDUFK LV D FRQFHUQ I
VIVWHPLVDWLRQ RI WKH KXPDQ VHUYLFHV VWULNHV DW
GHDGHQLQJ UDWKHU WKDQ HQOLYHQLQJ RXU DIIHFW
UHIOHFWLYH VSDFHV ZKHUH LQVLJKWV HPHUJH WKUF
VHULRXV HQFRXQWHUV UDWKHU WKDQ WKURXJK WKH C
0\ VWDUWLQJ SRLQW LV WKDW IHHOLQJV DQG ERGLO\ L
DV , DUKMWKHKIZRUN:- Rl DUW DV UHVHDUFK WKHUH LV
HPRWLRQV DIIHFW DQG LPDJLQDWLRQ IURP SURFH
XQGHUVWDQGLQJ RI WKH ZRUOG D QG WHIUHENIHKSHH QR 8 F
DSSURDFKHG RQO\ LQ D WHFKQLFDO FRJQLWLYH ZD\
H[SHULHQFH 2 WR WRXFK XVOR® LY W\LRQKDA\R PRYBYH
SUDFWLFH V PD\ WKHQ EH ORZ ZLWK WKH DVVXPHG FO
FDQ HPHUJH

&RFNHU VXJIJHVWV WKDW fWR EXLOG LQ ¥SDE/\DBRH\DW
WKDW DUH PRUH/ KISHERSDWHWYHVLPH 2 WLPH WR VORZ
ZLWK DQG GZHOO ZLWK WKH XQFHUWDLQW)\ Rl QRW NQ
IUXVWUDWH LQVWLWXWLRQDO SUDFWLFHV SDUWLFXOI
UHIOHFWLRQ DQG UHIOH[LYLW\ DUH GHHPHG HVVHQW|
GRZQ DQG PDNLQJ VSDFH WR D VDWI HDEREL W FD | EMIEGN H R HEIW
ZH GR LQWHUIHUHV ZLWK WKH VPRRWK IORZ RI SURGXF

([ WUDFW IURP 'LDU\ 1IRWHV 2QH $XIXVW , ERUURZ WKH
ZKR LV TXRWHG E\ -RKQ /DWKDP LQ 3DXOLQH YDQ ORXULN
T&RXQWGRZQ WR =HUR &RXQW XS WR 1RZ $Q ,Q¥WA8URIGEKE &L
2Q WKH ([FHVV RI (PEEGBH-® KQ V0 BWIDWINV LFRHVRQWR <<= %RRN

"ULJRWURULQJ DQG $WWXQHPHQW:- 6HH DOVR OLWFKHOO
5HIOHFWLYH B3UDFWLFH-

OLWFKHOO ¢fT'LIIUDFWLQJ 5HIOHFWLRQ $ ORYH %H\RQG 5HIO
&RFNKH <HV RIRWKRL® SDJIJH P\ LWDOLFYV



GHPDQGV RI FRRDWOBOQVPQJ HVWDEOLVKHG SDWWHUQ\
LQ DQG WKLQN DERXW VRPHWKLQJ XQID PLROYRXUWR G F
GLIIHUHQW SRVLWLRQ 2 ZKHWKHU DV LQGLYLGXDO RU
XSVLGH GRZQ XQGHUPLQLQJ WKH IUDPHZRUNV RQ Zk
UH GLVFRYHU WKURXJK WKLV UHVHDUFK LV XQVHWWOC
RI RQHVHOI DQG RQH-V VLWXDWLRQ DQG VW H. \&8 KPEGH
VXUSULVLQJ WKHUH LV UHVLVWDQFH <HW WR DYRLG
DWWHQWLRQ 2 QRW FDULQJ WKHUH LV D GHOLFDWH EIL

5HIHUULQJ EDFN WR WKH PRVW YDOXDEOH DQG JHQHU
SULQFLSOHV LG H@W HIL P D NHYSSNDHRWMPH PHVHDUFK V SH
LPSRUWDQFH RI RSHQLQJ RQHVHOI XS WR WKH SRVVLE
DV WKH QHHG IRU SURWHFWHG WLPH DQG VSDFH LQ Z}
WDNH SODFH ZLWKRXW VFUXWLQ\ RU DVVHVVPHQW ZK
FRPSOH[LW\ RI D WDVN DQG LWV DIIHFWLYH LPSDFW F
KXPDQ YXOQHUDELOLWLHY DQG GLIIHUHQFHV DUH QR
YDOXHG DV SDUW R$HWKULIEWBO SUDPFI/LFGDWLYH HQFER)
HQDFWPAKHIRKURK RQH PD\ EH SUHVVHG WR QRWLFH DQC
WKH YDOXH Rl WKH PHWKRG SUHVHQWHG KHUH OLHV L
UHODWLRQDOLWLHY WR HQJDJH RXU VHQVHV DQG DIIF
HWKLFDO WKLQNLQJ ERGLHV 2 LQ ZD\V WKDW PLJKW Q
WR UHIOHFWLYH DQG UHIOH[LYH SUDFWLFH V 7KLV P
PRYHV WKDW RUGLQDULO\ PD\ DOLHQDWH RU DQJHU \
6 L W WLV KD R QUIVWE HRY MDKEBRWHK HU DSSURDFEKHV P\ UHV
DOVR VSHDNV WR D EURDGHU DJHQGD RI HTXDOLW\ GL
%DLOH\ QRWHYV

LW WDNHV WLPH TWR OHDUQ HDFK RWKHU:V ODQJ
QHHGV DQG WKRVH RI RWKHUV ZKLOH EHLQJ PLQC

/JHQH $XHVWDG T7R 7KLQN RU 1RW WR 7KLQN2D 3KHQRPHQR
([SHULHQFH 7KLQNLQB\D\G & ROQDIDMLIYY. W\Q GL QB BF DBV LD QO L
%DLQEULGJH DQG /LQGHQ :HVW /RQGRQ 5RXWOHGJH s

OF, QWHFWKLRIQ 5SHVHDUFK DBQG 5HIOHFWLYH 3UDFWLFH

&DUROLQH %UDXQP+KO DUJXHV WKDW ZKLOH fHPSDWK\ LV E
GR ZLWKRXW HPSDWK\ LQ WKH VHQVH WKDW D UHIXVDO RI |
DQ HWKLFDO SUDFWLFH: %UDXQP+KO T%H\RQG +LHUDUFKLF



LOQOWHUDFWLRQVY DQG WKH QHFHVVLW\ IRU FDUH F
WKDW IHHO LQFUHDVLQJO\ UDUH LQ D KDUGHQLQJ

(YHU\ PDUN ZH PDNH RU FRQWDFW ZH KDYH DIIHFWV W]
ZKHWKHU ZH DUH FRQVFLRXV RI LWV WRXFK RU QRW
RIIHUV VRPH HYLGHQFH RI LWV LPSDFW <HW OLNH D
UHPDLQV XQVSRNHQ DQG XQZULWWHQ 2 HPEHGGHG DQ
ZHDYLQJ WKH ZRUN DQG WKH WKUHDGYV WKDW H[WHQG
ZH PD\ NQRZ OLWWOH ,PSDFW DV D SURFHVV RI WUD
VRPHWKLQJ LV WUDQVIHUUHG IURP RQH SODFH WR DQR
WR UHVRQDWH DQG UHYHUEHUDWH EHIRUH LW FDQ EH
DQG DFURVV DFDGHPLF SURIHVVLRQDO DQG DUWLVWI

SUHVHQWLQJ P\ UHVHDUFK DW FRQIHUHQFHYV DV ZHOO
ERG\ RI ZRUN WKDW HPSKDVLVHV WKH SUDFWLWLRQHL
YDOXH RI DIIHFWLYHIPEKWKRGRORJLHV

JLIXUHRUJDQLVDWLRQDO (QFRXQWHUV DQG 6SHFXODW
5RXWOHGJH ,QWHUQDWLRQDO +DQGERRN RI 3UDF

6WHSKDQLH %DLOH®%UWQIVRMAIOIG BRGLHY-ERUURZLQJ WKL
DP PLQGIXO WKDW %DLOH\ ZULWHYVY LQ WKH FRQWH[W RI GLV
WR TXRWH KHU DJDLQ 9YWKH SROLWLFV RI GLVDELOLW\ FR
LPSHULDOLVP DQG DQWL FDSLWDOLVP EHFDXVH WKH\ DUH
GHILQHV D KXPDQ:V ZRUWK E\ WKHLU DELOLW\ WR ZRUN: S

6HH OLFKDHOV 9Y2UJDQLVDWLRQDO (QFRXQWHUVY DQG 6SHF
$ITHFWLYH OHWKRGRRBOR ARXW O'HB/IH. OYWRHUQDWLRQEDID +DQG
EH IRXQXGVINEY Z7Z7Z GHEELHPLFKDHIOV FR XN SXEOLFDWLRQ\




21ITIHULQJ D PHWKRG WKDW LV fPRGLILDEOH DQG PRGLII
DSSURDFKHV WKDW IROORZIWXURKXRE& Q® 10RHWRKI GJ UZLF
UHODWLRQ WR SDUWNWHXODIWOULWXDWEKRIA - DQG 6FKUD
HIWHQGVY WKH FKDOOHQJH WR TH[SORUH WKH "VSDFHuu
, VXJIJHVW LQ DFDGHPLD

(PHUJHQW WKUHDGY DOVR UHDFK WRZDUG WKH SHGDJ
ZRUN DQG LWV ILQGLQJV ZLWK WKH DUW SV\FKR WKI
WUDLQLQJ DQG SHNHDWRISGHMWKDW WKHUH DUH VLJQL
SVIFKRDQDO\VLVY DUW SV\FKR WKHUDS\ SUDFWLFH D¢
VXJIJHVWV WKDW DUWV EDVHG WKHUDSLHV PDQ\ RI ZKl
E\ SVIFKRDQDO\VLV KDYH KHOSHG LQIRUP DQ XQGHUV

JLIXUHKDW , /HDUQW DQG OLJKW ODNH 8VH
((WUDFW IURP FRPSLODWLRQ RI WUDLQHH IHHGEDFN

&HOLD /XU\ DQG 1LQD :DNHIRUG ,QWURBXFQW.RYDH HHWMKB
+DSSHQLQJ HRG WB4{H& BIREDD/X U\ DQG 1LQD :DNHIRUG /RQGRQ

JUDQFHV :LOOLDPV %HFN\ 6KDZ DQG $QWKRQ\ 6FKUDJ ¢
(ILWLQJ IURP WKH $UWMWRQWHBOW K 633 WRKIRQDIRLJ \

$v DQ DVVRFLDWH OHFWXUHU RQ WKH $UW 7KHUDS\ 1RUWK
VHVVLRQV H[SHULHQWLDO JURXSY DQG SUHVHQWDWLRQV E
LQ $Uw 3VI\FKRWKHUDS\ 3UDFWLFH Dv ZHOO DV WE
KWWSV Z7Z7Z7Z GHEELHPLRKDHOV FR XN EDDW SKS DQG
KWWSV Z7Z7Z7Z GHEELHPLFKDHOV FR XN WHDFKLQJ SKS!

/HDY\ QRWHYV WKDW WKH VKLIW WRZDUGYV DUWV EDVHG SUD
UHVHDUFK ZKLFK RFFXUUHG IURP WKH -V ZDV LQ SDUW
WKHUDSLHWWKHREBYDHHWY $UW $UWYV %DVHG 5HVHDUFK 3UDF




%XLOGLQJ RQ DUW SV\FKR WKHUDS\ UHVHDUFK LQ WK}
DQG bDuw EDVHG PHWKRGRORJLHV , VKLIW WKH HPSKD
LW TZRUNV:- EURDGHQLQJ WKH VFRSH IURP WKH YLVXI
TZRUN:- RI DUWLBDR & RVARKIIKKOW R DHRHFNMNVYHD\ LQWR K:
H[SHULHQFHY DQG VLWXDWLRQV:- 2 SURFHVVHV WKDW I
DUH RIWHQ XUJHG WR GLVSHQVH ZLWK DV UHVHDUFKH
SV\FKR WKHUDS\ FROOHDJXH LW GUDZV DWWHQWLRQ
LQLWLDOO\ LQ DQ XQVWUXFWXUHG ZD\ ZHXWKQ QDGH QJ
SUHVHQFH RI RWKHUV

'RUNLQJ DFURVYV GLVFLSOLQDU\ ERXQGDULHV WKLV Ut}
DIIRUGHG E\ VKDULQJ DQG H[FKDQJLQJ LGHDV DQG SUI
WKH WHQVLRQV DPELYDOHQFHV DQG UHVLVWDQFHV H
GLIIHUHQW ODQJXDJHV XQGHUVWDQGLQJV DQG ZD\V |
DIWHU &D]JHDX[ LW LV QRW MXVW WKURXJK fVHHLQJ W|
EXW ZKHQ WKH FROOLVLRQ RI GLIIHUHQW SHUVSHFWL\
WR PDNH VHQVH RI%UNMNGWXQDWERWK SUDFWLFH DQG

IRUHJURXQGV DQ HWKLFV RI UHRBWRAMLERGL @R WD M YN
EXW WRVRXHKZD\ ZH JDWKHU SURGXFH PRYH KDQGOH
KRZ ZH UHSUHVHQW WKRVH ZKR PD\ EH WKH VXEMHFW

RQO\ IRU SUDFWLWLRQHUYV DQG UHVHDUFKHUWDW GRUNLC
KHDOWKFDUH EXW DOVR IRU WKRVH DIIHFWHG E\ DQG

$V , GUDZ WKLV WR D FORVH UHVLVWLQJ LQWHUQDO D
LPSDFW RI P\ UHVHDUFK GRHV QRW RIIHU DQVZHUV 5D
LW FRQWULEXWHV WR DQ RQJRLQJ FURVV GLVFLSOLC
FKDQJLQJ SUDFWLFH DQG WKH PDQQHU RI DUWLWXODW
LWKURRYKQJ DVVHPEOLQJ DQG UHFRQILIJXULQJ GL
H[SHULHQFLQJ WKH WDQJOHG QHWZRUN RI UHVLVWDQF
XQGHUVWDQGLQJ LV VRSKLVWLFDWHGO\ PRYHG 8OWL]
D VSDFH IRWKVURHEIRLQJ IRU H[SORULQJ RQH VLWXDWL

3HUVRQDO FRPPXQLFDWLRQ -DPHV :HVW ODUFK L
SUHVHQWDWLRQ

OLFKDHOV p,QWHUGLVFLSOLQDU\ 3BHUVSHFWLYHV LQ 3UDFWLFH
&DOYHU 9Y9RLFHVY DQG ORUSKRORJLHV-



XQPDNLQJDRBWYDXRAHUVWDQGLQJ DQG FRQVLGHULQJ
EH DSSOLHG DV D PHWKRG IRU UH VHQVLWLVLQJ SUDF
VLWXDWLRQV DQG H[SHULHQFH 7KH ZRUN Rl QHJRWLD
ZHDYLQJ WKH WKUHDGV LV RQJRLQJ 1HYHUWKHOHVV

UHVSRQVLELOLW)\ | PWRKHOER R\Q, DQIXADDHNVHU DUW S\
(DVWZRRG DQG RWKHUV WKDW RDRX®K T 2RKWDN-LRY DD gQ/C
RI UDGLFDO YXOQHUDELOLW\ FDQ VXSSRUW WKH GHSW
SDWWHUQV YDOXH VI\VWHPV DQG SRZHU VWUXFWXUH
WR PRYH WRZDUGV XQGHUVWDQGL®V U B RIKHLU RXKD Q R/X
DGGUHVV WR WKH REMHFW ERG\ WKLQJ EURXJKW IRUZ

$vV D ERG\ RI ZRUN 2 WKH fZRUN- RI DUW 2 \RX KHOS
LW PHDQV WR EH KXPDQ 2 WR EH YXOQHUDEOH PH\
EH FDXJKW RU NQRFNHG RII EDODQFH 7KURXJK ZKI
ZKHWKHU WKURXJK LQWHUHVW DQG HQJDJHPHQW

DWWHQWLRQ WR DQ HWKLFV RI FDUH 2 KRZ WKH PD
DQG FDUHG IRU DV LW PRYHV LQ RXW DQG WKURXJ
DQRG GHOLFDWH EDODQFH 2 WKH WLQ\ VRPHWLPHYV

DQG RXW 2 EHWZHHQ FRQFHUQ IRU WKH RWKHU DQ
HPSDWK\ DQG DSDWK\ KRVSLWDOLW\ DQG KRVWLOL

:KDW DUH WKH FDYHDWY DQG OLPLWDWLRQV W

3HUKDSV WIKIDOOO MXVW DQ HODERUDWH ILFWLRQ D \DUQ RU ZHE ,
WR VHGXFH DQG HQWUDS D GLVWUDFWLRQ IURP UHDO ZRUN % D ¢
IHHOLQJ DQG WKLQNLQJ

$V QRWHG LQ WKH QDWXUH RI D 3K' LV WKDW L
RQIJRLQJ HYROYLQJ SURFHVV $ WHPSRUDO OLQH LV
OLIHORQJ HQGHDYRXU O\ HQTXLU\ LV FRQ WHHWRYK F L |

&RUULQD (DVWZRRG T)LQGLQJ 5HFRQQHFWLRQ 8VLQJ $UW
3URIHVVLRQ %DVHG &RPPXQLW)\ &DUH LQ WKH $UWW BSKMWDS
LQ 3V\FKRWKHUBSH DOVR 5RJRZVND 6WDQJUHW DQG &LHO
3HUIRUPDQFHV 'LDORJXH RQ ODWWHUV RI 9RLFH DQG 6LOHQ

([ WUDFW IURP T4XHVWLRQLQJ D %RG\ RI ODWHULDO- FRQI
$SSHQGL[ IRU WKH IXOO WUDQVFULSW



WR VHW XS WKH UHVHDUFK VLWXDWLRQ GHYHORS DQ
Rl WLPH SODFLQJ HPSKDVLV RQ WKH VXEMHFWLYH H
PDWHULDO WKDW HPHUJHV $V D SUDFWIKRHEBRIH B QWX
, IRFXV RQ P\ H[SHULHQFH RI WKH VLWXDWLRQ DQG W
WKHRUHWLFDO KLVWRULFDO VRFLDO FXOWXUDO DC
VRFLRORJLVW 3LHUUH %RXUGLHX DVVHUWYV

WKH PRVW YSHUVRQDO:- GLIILFXOWLHVY WKH DSSI
WHQVLRQV DQG FRQWUDGLFWLRQV ITUHTXHQWO\
Rl WKH VRFLDO ZRUOG DQG LWV FRQWUDGLFWLRQ

+LQVKHOZRRG GHVFULEHV SV\FKRDQDO\VLY DV D JUHIC
WKH VHQVH WKDW ZKDW LV {SV\FKR DQDO\WLF- LV WKF
WKLQN DEBEXWSWLQJ WKDW IHHOLQJY HPRWLRQDO UH\
DQG LQIRUP DOO RXU WKRXJKWV DQG OHDUQLQJ WK
REVHUYDWLRQ WKDW , DGDSW PRGLI\ DQG H[SDQG D
SUDFWLWLRQHU WR WKH DIIHFWLYH GLPHQVLRQV RI K;
LQWHJUDWLRQ RI ERWK WKH REVEQYVBRVYRQD & KOLQ/GWH |
DORQJ ZLWK WKUHDGV IURP DUW SV\FKR WKHUDS\ WF
WR REVHUYH DQG H[SH U L HK@FHD U R OKRNDLAR QRAKQ W DRLYCH UD!
ZLWR@ FRPSOH[ VLW XD WU REOADRGS VRE WHHUHY BKIDMV KD S S H
VRPHWKLQJ IURP WKH RXWVLGH LQVLGH DQG DOORZ
SRWH®WPBOWRZDUGY GLIIHUHKQWLR®QG BV V,WRQGQMQ RX W
%URZQ UHPDUNV PDSSLQJ SV\FKRDQDO\WLF FRQFHSV
UHVHDUFK KDV LWV OLPLWYV DR®EH WK HRHW \X QF @ R /U R }
WKUHDGV IURP SUDFWLFH DQG WKHRU\ , ZHDYH LQWR

PXWXDOO\ H[FOXVLYH BAKKW RR VK I6HHPROQFKN DEVEH BK H Q

GLIIHUHQWO\ PD\ SURGXFH QHZ PHWKRGV DQG ZD\V W
H[SORUHG

SLHUUH %R XTKGL HXL IJKW RO WKH :RUOG 6RFLDBGOVBRIRHLUG Q& $L
6WDQIRUG 8QLYHUVLW\ 3UHVV S

+LQVKHOZRRG f2EVHUYLQJ $Q[LHW\.- S
+LQVKHOZRRG DQG 6NRJVWDG 2EVHUYLQJ 2UJDQLVDWLRQ\

%URZQ 9T5HIOH[LYLW\ LQ WKH 5HVHDUFK 3URFHVYVY 3V\FKRD
KHU H[SHULHQFH RI D WZR \HDU LQIDQW REVHUYDWLRQ WUD
TRZQVEQEDWLYH 6WDWHYV RI OLQG

%URZQ 9Y5HIOH[LYLW\ LQ WKH 5HVHDUFK 3URFHVYVY 3V\FKRD



%HIJLQQRDDWKHWKW&RXOG QR GRXEW DSSURDFK Wi
GLITHUHQWO\ , DP KMHE® FDX/ HR Q QWDEBHDIE HH S HULHQF H (
XQGHUWRQBHHG IRU WKH ODWWHU SDUW , DORQJ ZLW
LQ D JOREDO SDQGHPLF DQG VXEMHFW WR SHULRGV RI
VHYHUHO\ UHVWULFWHG DQG ERGLHV FDQ RQO\ PHHW \
WR PRYH IUHHO\ , DP SUHVVHG WR WKLQN RI WKRVH
UHDVRQ RU DQRWKHU PRUH VHULRXVO\ UHVWULFWHG
VXGGHQ LPSDFW RI VWURNH IHHO ORFNHG LQ WKHLU E
RU OLYH XQGHU UHSUHVVLYH UHJLPHV RI D GLITHUHQW
H[SHULHQFH RI YXOQHUDELOLW\ LV WKH VDPH DV WKH
“XGLWK %XWOHU DV D KXPDQ EHLQJ , PD\ YSRVVH
FRUUHVSRQGHQFHV WKH RIWHQ TXLWH DEVWUDFW UH
'KLOH WKH SDQGHPLF OLPLWV WKH VFRSH IRU SUHVHC
SDUWV LQ SHUVRQ ZKLFK , ILQG SUHIHUDEOH WKH
RSSRUWXQURMIHRK WR H[SORUH UH RUJDQLVH DQG U
ZRUN UH PDNLQJ LW DJDLQ LQ fYLUWXDO- VSDFHV DQ

+DUDzZD\ DUJXHV WKDW fWKH VHOI LV SDUWLDO LQ DO
DQRG RULJLQDO LW LV DOZD\V FRQVWUXHAWMGNVEG & LWWG
QRW SUHVHQW D IDFWXDO DFFXUDWH RU FRPSOHWH
WKUHDGV IURP SV\FKRDQDO\VLY DUW SV\FKR WKHUDS
, SUHVHQW D SDUWLDO VLWXDWHG VSHFXODWLYH YLE
DOO LWV LQFRQVLVWHQFLHY DQG IODZV ,QGHHG OLNEF
WKH ZRUN UHPDLQV RSHQ WR EHLQJ XQSLFNHG DQG U
/IXU\ DQG 1LQD :DN$H BRHUG BW XXRD WQWHHIDMVRRIN XVH RI FR

$FNQRZOHGJLQJ KHU UHVHUYDWLRQV DERXW WKH LGHD W
XQUHOLDEOH DV D FDSDFLW\ WR EH PRYHG E\ WKH VXIIHUL
H[SHULHQFH RI SUHFDULRXVQHVY SURYLGHY JURXQGYV IRU W
ZD\ WKDW YfPDNHV LGHQWLILFDWLRQ DQG WKHUHIRUH HWKL
5XWL T7KH (WKLFV RI BUHFDULW\ -XGBbWKRDY%XW ®RH WK H i8R KIE
WKH 3SRVWMGSBUWKHLIGNY YDQ %Y HYHU 'RQNHU HW DO -RKDQ
SS 2 2

7KLV ZDV SDUWLFXODUO\ NH\ IRU P\ RQOLQH SUHVHQWDWL
ZKLFK LQYROYHG D SHUIRUPDWLYH UHDGLQJ EDVHG RQ REVH
PDNLQJ 7KH DEVWUDFW DQG DXGLR YLVXDO PDWHULD
KWWSV 7Z7ZZ GHEELHPLFKDHOV FR XN BKHEW OMRO' BE BRI DER
T4XHVWLRQLQJ D %RG\ RI 0D W RXLD/OX WBDES HAXIDWMNAY(H H DK
0D\ KWWSV SDGOHW FRP 'DFD6WXGLR EI TTE]JKLJU YZ!

+DUDZD\ f6LWXDWHG .QRZOHGJHV:- S




VLWXDWHGQHVV >GR@ QRW LPSO\ WKH LQHIITHFWLYHQI
>«@ FDQQRW EH VHFXUHG LQ DGYDQFH

JLIXUHGKDGRZ RI DQ 2EMHFW
/I D\HUHG LPDJH ZLWK WH[W 1RYHPEHU

7KHUH DUH PDQ\ WKUHDGYV , PWXRRLIKKH, IROB R/ZKBYRU
'ULWLQJ IURP WKH SRVLWLRQ , DP LQ QRZ , FDQQRW L
KDSSHQHG LQVLJKWYV DQG XQGHUVWDQGLOKVREKRRH Z
UHVHDUFK SURFHVV DQG WKH P DWH WKPEX U R RHUDWALHY Gl
GRFXPHQWIOHHIQMX W R DWHULDO DV , SURGXFH LW DC
GRFXPHQWDWLRQ LV VHOHFWLYH LQFRPSOHWH DQG C
SUDFWLFH VXEPLVVLRQ DQG ZHEVLWH D FRPSUHVVHC
PDQ\ YLHZV LQ PLQG LQHYLWDEO\WKNRNFHMHX RIDVR L Q.
WUDQVIHUHQWQB D RDGRMME/P RN WKH FRPSUHVVLRQ

/XU\ DQG :DNHIRUG f,QWURGXFWLRQ $ 3HUSHWXDO ,QYHQW



VSDFH LQYROYHG DV PDWHULDO LV FRQWLQXDOO\ PRY
GLIIHUHQWO\ 2 WKDW RIIHUV QHZ ZD\V RI XQGHUVWDQ(
ERG\ WKLQJ DQG WKH YRLFH RI LWV PDNLQJ WKH UHV
PRYHPIHO@®W WKH SURRNWW @WERDODLQ DQG DJDLQ DQG
WKHVH UK\WKPV DQG PRYHPHQWY UHODWH WR WKH URI
LQ SDUW DW OHDVW GHILQH WKDW VSDFH

KDW DQG ZKHUH QRZ"

M, TG OLNH WR SUHVHQW >WKH ZRUN@ RXWVLGHY , VD\ LQ 'HFH
M:KLFK RXWVLGH"Y .LYODQGHMWNWRJIJU7HVMML QO RXWVLGH7IOK G
'"UHDPHUV DQ RXWVLGH DQG ZH GRQITW NQRZ ZKHUH WKDW JRHV E
LQ WKH ZRUOGKH LV ULJKW RI FRXUVH HYHQ WKRXJK WKDW ZDV
WKLV LV QRZ

SURMHFWLQJ WRZDUGV WKH HQG RI P\ UHVHDUFK QHD
QRZ TZKHWKHU WKH PDWHULDO$YDIHE PEB R V6 FKLQ/HDLSGSHHL
WKH SHUIRUPDQFH FDQQRW WBHWLLAEA MQK HWAMNH P D MWHW RD @
WKLQJ FRQWLQXH WR RFFXS\ D FRUQHU RI P\ PLQG DQ
KDYLQJ WDNHQ SODFH DOWKRXIIIRD N MRS H & H\@ KEKWH
EH\RQG WKHVH VSHFEXODWLYH ZHDYLQJV , DQWLFLSD\
VSHFXODWH DV WR LWV VKDSH $ORQJVLGH WKUHDGYV
FRPPXQLWLHV WKURXJK SUHVHQWDWLRQV WHDEKLQJ
WUDQVPLVVLRQ RI LGHDV EH\RQG P\ UHVHDUFK ZKLOH
SURFHVV DOVR OHQGYV LWVHOI WR EHLQJ XQSLENHG U
$XIXVW ZKHQ WUDQVSRVLQJ P\ FRPSXWHU EDVHC
FROOHFWLRQ RI IUDJPHQWY WKH SURMHFW LV D ZRU

3HUVRQDO FRPPXQLFDWLRQ 6KDURQ .LYODQG 2 MRLQW VXS
JELG
3HUVRQDO FRPPXQLFDWLRQ 6KDURQ .LYODQG )HEUXDU\

SHEHFFD 6FKQHLGHU {BHWIRWAPID@FH HHH\PHD QFMKHH DOVR S5HE
BFKQHLGHU f3HUIRUP DRUHKDHARIDLRQNGSVER KB BEHEHQGER *LDQQ
.D\H DQG OLFKDHO 6KDQNV /RQGRQ 5RXWOHGJH sSs 2

,ELG



RYHU UHYLVLWHG >«@ D OD\HULQJ RI

XQGHUVWDQZC
LPDJLQLQJV-
7KHVH IRUHJURXQG WKH RQJRLQJ PRYHPHQW RI UHVHLC
REVHUYDWLRQ : QRWHERRN DUWHIDF
DQG WKURXJK

IHOW H[SHULHQFH

UHFRUGHG ZULWWHQ

JLIXUH/ZHOYH :HHNV 5HYLVLWHG
((WUDFW IURP H[SHULPHQWDO ZULWLQJ

7ZHOYH :HHNV 5HYLVLWHG GUDZV RQ REVHUYDWLRQV QRWH
D UH UHDGLQJ RI WKH RULJLQDO PDWHULDO

'LVUXSWLQJ W
PDWHULDO XQIROGLQJ DV WKH UHDGHU JUDSSOHV ZLWK LWV

IRUPDW RI WKH WH[W GUDZV LQVSEODWIFRHVRFARM QERIDWY 'H L
1( 8QLYHUVLW\ RI 1HEUDVND 3UHVYV






JDWKHULQJV RI KDLU VWLOO EHLQJ FROOHFWHG :KHW
QRW WWURXJK W&B HRQ RR QXKIQ Z R N NQRD (PGHNRIDAN LVQKI H
WUDQVSRVLWLRQDO SURFHVV RI PRYLQJ UH DVVHPEO
WHQVLRQV DQG UHVLVWDQFHY HQFRXQWHUHG DW WKH
ZRUN PD\ UHPDLQ DOLYH DV LW [EW § & DLUMHGEH B PG GRHIAH
,QHYLWDEO\ WKUHDGV ZLOO ZDQGHU RIl HOVHZKHUH
LQWR WKH VXEMHFW , DGGUHVV IXUWKHU DXJPHQWLQJ
ZKDW LV WRXFKHG IHOW DQG PRYHG LQ WKH SURFHV\






J)LQG DQ (QG

FRPH RU EULQJ WR D IL
UHDFK D SRLQW DQG

, VLW PH RU KDV WKH ZRUOG FKDQJHG" , VWUXJJOH WR ILQG DQ H!
7KHQ DJDLQ ORRSLQJ EDFN WR PDNLQJ DQ HQWU\ SHUKDSV , pnzl
OLQH ILUVWY £+ GUDZ WKH VKDGRZ RI WKH ZRUN EHIRUH LW H[LVW

,Q TILQGLQJ- DQ HQG RU DW OHDVW VHDUFKLQJ IRU R
ZRUN RI VSHFXODWLYH ZHDYLQJ LV RQJRLQJ ,Q %DUW
EH WUDYHOOHG DQG WKH HQG Rl WKH MR X&\WH® OW,KRHX R
IRU WKH SXUSRVHV RIRNKILVQIR W KBIRRER 6 D-FRI PDWHU
HQG DQG GUDZ W IOURMIKQGWKRRIUK WKLYV HQG PD\ \HW [
GLIIHUHQWO\

,-YH SXW P\ KDQG LQVLGH LW
3XOOHG WKH SLQ RXW

,-P QRW VXUH LI , ZDQW WR WDQJOH 2 XQWDQJOH L\
,-YH IRXQG DQ HQG

,YH ORVW LW |, ODXJK

$K WKHUH LW LV 2 KRZ HDVLO\ LW JHWV WDQJOHG .

, ERUURZ KHUH IURP $GULDQ 5LINLQ 9% 7UDQVFULSWLRQ R
J)LUVW 2QH RI 7KUHH 3RVVLEOH 7LWOHYV 7TUDQVFULEHG E
I1DRPL 9RJW DQG 1283D 7TRNRIRRGG $UWLVWLF DQG 3UDFWLFF

%DUWKHHBURMSDUDWISRQ RI WKH 1RYHO
(( WUDFW IURP DXGLR UHFRUGLQJ 6WXGLR 6HVVLRQ ,,, YH






$SSHQGL



$SSHOQGL]
6XEVLGLDU\ ODWWHU

,Q SUHVHQWLQJ WKLV VXEVLGLDU\ PDWWHU , GR QRW
UHDG UHUHDG IRUJRWWHQ DERXW RU GLVFDUGHG U]
Rl ZRUNLQJ ‘'UDZQ IURP f'LDU\ 1RWHV:- VSDQQLQJ VL
HIDPSOHV RI PDWHULDO WKDW KDV FDXJKW P\ DWWHQ
UHVHDUFK SUDFWLFH EXW LV H[FOXGHG IURP WKH P
FRQVWUDLQWY )LJIJXUH

J)LIXUH 6FUHHQVKRW RI GLDU\ QRWHYV ¢
6XFK VXEVLGLDU\ PDWWHU LQFOXGHYV

SUWZRUNV H[KLELWLRQV DQG SURMHFWYV
&RQIHUHQFHYVY SUHVHQWDWLRQV DQG DUWLVW (
)XUWKHU UHDGLQJ

SHIHUHQFHY DUH SUHVHQWHG XQGHU HDFK KHDGLQJ LC
VRPH EXW QRW DOO DUH IUDJPHQWYV RI QRWHV PDC
DOSKDEHWLFDOO\ LQ WKH %LEOLRJUDSK\
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%LOO 9LROD ODQ 6HDUFKLQJ IRU ,PPRUWDOLW\ :RPDQ
'HILQLWLRQ YLGHR GLSW\FK SURMHFWHG RQ ODUJI

RQ ZDOO [ [ FP HDFK YLGHR GXUDWLRQ
2FWREHU IBOHLO & 8VHUV 'HEELH 'RZQORTELC
YLROD SUHVV UHOHDVH SGlI > DFFHVVHG "HFH

2EVHUYDWLRQ FORVH REVHUYDWLRQ ORRNLQJ FORVHO\
FORVH DWWHQWLRQ REVHUYLQJ P\VHOI REVHUYLQJ VHOI

1DP -XQHBMMNGGKD$PVWHUGDP 6WHGHOLMN OXVHXP

KWWSV 72727Z VWHGHOLMN QO HGDHKHY¥VWGRQV QLC
‘"HFHPEHU @

SHODWLRQ EHWZHHQ LPDJH PHGLXP ERG\ DQG YLHZHU

ODU\ .FBB®RO@W 3DUWXP 'RFXPHQW 'REXPHQWDWLRQ ,,, $
6FKHPD ([SHULPHQWXP OHQWLYV ,,, ZRDRVQRQ! SRFS|
JUDSKLWH FUD\RQ FKDON DQG SULQWHG GLDJUDF

PP REMHFW HDEFK i i PP 3URMHEW ([KL
KWWSV 77ZZ WDWH RUJ XN DUW DUWZRUNV NHOO

GREXPHQWDWLRQ LLL DQDO\VWHG PDIUNDRERENVVNERG Gl
1RYHPEHU

7TUDFLQJ GLIITHUHQFHVY EHWZHHQ OLYHG H[SHULHQFH DQG
3HUVRQDO LV SROLWLFDO

&RQWHQW RU UDZ PDWHULDO LV VXEMHFWLYLW\

ODUJDUHW +DUULVRQ .D\\RRO® DRGG:RDN\ $HEBOXPHQW
RI /IDERXU LQ ,QGXVWU\ IRQGRQ 7DWH 0
FRORXU DXGLR SKRWRJUDSKV JHODWLQ VLOYHU
KWWSV 7Z7ZZ WDWH RUJ XN DUW DUWZRUNV KDUUI
GREXPHQW RQ WKH GLYLVLRQ RI!ODEREKYVKGLQ G X
'"HFHPEHU @




7KH XVH RI UHVHDUFK PHWKRGYV GUDZQ IURP WKH VRFLDO

JHUQDQG 'BQGHY /DEBEV XDU\ 2FWREHU IRQGRQ
7UDFLQJ WKH (GJHV RI &RQVFLRXVQHVYV :HOOFRPL}
KWWSV JDOOHU\HOO FRP IHFYRH-HH\Z\WH\GW D YWHHF\H RRE HPL

ODSSLQJ JHVWXUHV

SRUQHOLDUDPMYNMULRQDO 2EMHARWYW <RUWRKBHWURSROLWD
, QVWDOIOWWERQ Z272Z PHWPXVHXP RUJ SUHVV H[KLE
SDUNHOFFHVVHG '"HFHPEHU @

&RQVWUXFWLRQ = IDoDGH DQG WKH VWUXFWXUH UHTXLUH

-DQH *ULVHZRRG *KRVWOLQHYV T HDFK /RQC
& 5' *UDSKLWH RQ SDSHU

KWWS Z7Z7Z MDQHJULVHZRRG FRP '"GDEEGRQYVHGRMHFW
‘"HFHPEHU

ODSSLQJ -RXUQH\V = , GHD RI WUDFNLQJ P\ PRYHPHQWYV ZK

‘HOOFRPH &ROOHFWLRQ %HGOIHSWHKPESMIOXP DQEDBK
IRQGRQ ([KLELWLRQ

KWWSVY ZHOOFRPHFROOHFWLRQ RUJ>BRFAHILWHRQWYG

'HFHPEHU @

%DUV FRQVWUDLQLQJ VLOHQFLQJ
2XWVLGHU LQVLGHU

3DXO 1DVK 7KH 6XUUHDOLVW 2EMHFW ([SODLQHG HC

QG
H6XUHO\ \RX PLJKW VD\ DQ REMHFW ZKLFK LV IRXQG FD
LPDJLQDWLRQ 2Q WKH FRQWUDU\ LW LV IRXQG E\ WKDW



3DXO 1DVK 2FWREHU 0DUFK IRQGRQ 7DWH
KWWSV 7ZZZ WDWH RUJ XN ZKDWV RQ WDWH EULW
>DFFHVVHG 'HFHPEHU @

%UXFH 1DXPDQ ODSSLQJ WKH 6WXG'LR $UW VY RXKDEIFM LA
3DUWLDO *LIW /DQQDQ )RXQGDWLRQ '9' 3URM
PLOXWNWMNSY 777 GLDDUW RUJ H[KLELWLRQ H[K
QDXPDQ PDSSLQJ WKH VWXGLR L ! DWFFHN/YHE M RIS
'HFHPEHU @%UXFH 1DXPDQ O0DSSLQJ WKH 6WXG
8QFRQILUPHG i i J/RQGRQ 7DWH ,QN RQ SD
KWWSV 7ZZZ WDWH RUJ XN DUW DUWZRUNV QDXPI
ERRN W >DFFHVVHG QG 'HFHPEHU @
'REXPHQWDWLRQ RI 6WXGLR SURFHVV

% 6 -RKQVRQ 7KH QGRUVBOQIMWKHW

%RRN GHVLIJQHG WR EH UHDG LQ DQ\ RUGHU 7KH VWRU\ L
WKDW ZRUNV QR PDWWHU ZKDW RUGHU WKH\ DUULYH LQ

(OL]DEHWARXGREEBIRLQJ VLQFH JRQGRQ 3DFNLQJ 7D

S5SHSHWLWLYH UHIOH[LYH JHVWXUH RYHU DQ LQGHILQLWH I

7TRPPD $EWYV -XQH 6HSWHPEHU (IKLELWLRQ /R
$SEWV 7RPPD -XQH 6HSWHPEHU ([KLELWLR
*DOOHWWSY 272727 VHUSHOQWLQHIJDOOHULHYV RUJ ZK
>DFFHVVHG QG 'HFHPEHU @

6XUHO\ DQ RXWFRPH GRHV QRW DQG FDQQRW VLJQLI\ RU
KDV EHHQ XQGHUJRQH LQ RUGHU WR SURGXFH LW"
%HFN\ 6KDZ DQG 5RVH %XWOHURQGHR®J)LQ B ODKRWR.D
DUWLVWYV ISWRVSKOHIW EHFN\VKDZ QHW >DBAMVVIHG 3
QG 'HFHPEHU @

8VHV H[SORUDWRU\ SHUIRUPDQFH WR TXHVWLRQ ZKDW WK
LW DQG ZKDW ZH PLJKW H[SHFW RI DUW LQ WKLV FRQWH]



&HFLOLD4BLBEXXx®DSRFKR i i P OL[HG PHGLD I
ZRRO WZLJV DQG VWULQJ SHUIRUPDQFH
KWWSV 7ZZZ GREFXPHQWD GH HQ!DWDWEHWYHG F
'"HFHPEHU @

6\PEROLF IXQFWLRQ RI WH[WLOH DQG ODQJXDJH = ZHDYLC

IRXLVH %RXURHRL8&QGR , S5HRRGRQ 7DWH ORGHUQ
KWWSV 7Z7ZZ WDWH RUJ XN YLVLW WDWH PRGHUQ WXU
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3DXOD 0OF&ORVNH\ :KHUH $UW +DSSHQV 7UDQVPLVVL

YHEUXDU\
KWWSV H[WUD VKX DF XN WUDQVPLVVLRQ GREXP
VHPHVWHIDFEFEVVHG 'HFHPEHU @

6 XEMHFWLYH SRVLWLRQ + RI phPEHFRPLQJY UDWKHU WKDQ |
+XPDQ QHVV DV D VKDUHG H[SHULHQFH WKH HYHU\GD\ % °
(QIDIJHPHQW ZLWK GLITHUHQW DVSHFWV SRVLWLRQV UH L
3HUIRUPDWLYH HOHPHQW WR REVHUYDWLRQ" GXUDWLRQD
SHIOH[LYLW\ HVVHQWLDO LQ JHWWLQJ VRPH FULWLFDO GL

3HQQ\ OF&DUWK\ 0\ 'RFXPHQWY /XQFKWLPH 6HPLQD
ODUFK

JUDJPHQWY SDUWLDO YLHZV FORVH XS ORRNLQJ
OHPRU\ DV DUFKLYH

ODNLQJ DV D UHSXUSRVLQJ RU UHPDNLQJ WR ILQG D QHZ
6SHQGLQJ WLPH DV D zZD\ Rl JHWWLQJ WR NQRZ

0DSSLQJ

'"HVWDELOLVDWLRQ WKURXJK ILFWLRQDOLVLQJ

SLWD &KDURQ +RZ WR /LVWH®@ RARR QWKHU ZQ D N8 DRIQ 3 Dt
6SHDNRQGRQ 8&/ - X0\

‘LWQHVVLQJ + pWHOOLQJVY OLVWHQLQJ WR SDLQ GHPDQ
.1 SDLQ LV DQ LQWHUVXEMHFWLYH HYHQW DQ LQFUHDVL(
FDSDFLW\ WR PDQDJH WKH SDLQ RQ ERWK VLGHYV

%HFN\ 6KDZ DQG 5RVH %XWOHU +L GK\W®GQ®BHGEIND BD D Q
8QLYHUVLW\ RI +XGGHUVILHOG 6HSWHPEHU

+RZ PDNLQJ SURGXFHV LQVLIKW TXHVWLRQV DQG SUREQ



BHHLQJ REVHUYLQJ ZLWQHVVLQJ DQG H[SHULHQFLQJ D
KHDOWKFDUH SUDFWLFH

(ULFD 6FRXUWL KR , v DQ $UWLVW™" 7TUDQVPLVVLRQ

KWWSV H[WUD VKX DF XN WUDQVPLVVLRQ GRFXP
SGI '"HFHPEHU

:KDW DUH WKH ULVNV \RX WDNH ZKHQ \RX DOORZ DQRWKH
SXEOLF DQG SULYDWH VSDFHV * H[SRVXUH = VHOI FRQVFL

ODUYLQ *D\H &KHWZ\QG KR ,V DQ $UWLVW" 7UDQVPL
ODUEK
KWWSV H[WUD VKX DF XN WUDQVPLVVLRQ GRFXP
SGPDFFHVVHG ‘"HFHPEHU @

HIRW VXUH , NQRZ ZKR WKH DXGLHQFH LV EXW
VRPHWKLQJT

, GHILQL

6SHDN %RG\ $UW WKH 5HSURGXFWLRQ RI &DSLWDO I
JLOQH $UW +LVWRU\ RI $UW DQG &XOWXUDO 6WXGL

JHPLQLVW GLVFRXUVH DURXQG pERG\T

+LVWRULFDO PRPHQW YLHZHG IURP QRZ + SRWHQWLDO WF
:KDW FDQ EH GLVFRYHUHG DQG UH YLVLRQHG IURP D QHZ
2EMHFWYV I[URP WKH SDVW KDYH LOQOWHUHVW QRZ EHFDXVH
(PRWLRQDO XQGHUEHOO\

(PPD &RFNHU 1LNRODXV *DQVWHUHU DQG ODULHOOD
6SHFLI\ 6RFLHW\ RI $UWLVWLF 5HVHDUFK +HOVLQ

$FWLQJ ZLWK LQ RU WKURXJK PDWHULDOYV
+RZ LQGLFDWHY DFWLYLW\ + WKH XQIROGLQJ RI D SURF]|
NQRZOHGJH + D KRZ WR



+RZQHVV LV DOZD\V LQ D SURFHVV RI EHFRPLQJ + GHVFUL
,QYLWHV HSLVWHPRORJLFDO DQG HWKLFDO

'LWK QHVVLQJ + EOXUULQJ VSDFH EHWZHHQ REVHUYHU SC
ZLWKQHVVLQJ

J)LIXULQJ UHODWLRQV + WKH HWKLFDO FRQFHUQV RI pPHH
QHVVHV

$UWLVWLF UHVHDUFK VHHNV QRW VR PXFK WR PDNH H[SO
EXW UDWKHU >«@ LQYLWHV uXQILQLVKHG WKLQNLQJY +H
PDWWHU RI DUWLVWLF UHVHDUFK EXW WKLQNLQJ LQ WK

ODUHOL 6WROS 1DYLJD MDD VW KARSHE RIGA VVRH OSAUDNL LVRAQL |
+HOVLQNL $SULO ODUHOL 6WROS 6HOI 5
([SHULBQH®VH 6SHFLI\ 6RFLHW\ RI $SUWLVWLF 5HV

7KH SHUIRUPHU DV KDYLQJ DFFHVV WR WDFLW HPERGLHG
$UWLVWLF UHVHDUFK KDV WR EH WUDQVODWHG IURP WK
HISHULHQFH WKDW FDQ EH DFFHVVHG E\ WKRVH RXWVLGH
6KDUHG H[SHULHQFH DV UHVRQDQFH * RWKHUV FDQ H[SH
VXEMHFWLYLW\

%HEN\ 6KDZ 6RSKLH +RSH DQG $QWKRQ\ 6FKUDJ +D
2UJDQLVDWLRQV $UWLVWLF 5HVHDUFK :LOO (DW ,WVH
$SULO

6\VWHP DV HDWHU + DUWLVW DV IRRG + WKH LQVWLWXWLT
3URFHVVLQJ SURFHVY SURFHVVHG

$OORZV IRU VHQVH RI WLPH

:KDW KDSSHQV WR WKH FRQWH[W DIWHU VKHYV EHHQ WKH

(PPD &RFNHU &KHZLQJ WKH &XG $SUWLVWLF 5HVHDU
5HVHDUFK 30\PRXWK $SULO

BURFHVVY DQG SHUIRUPDWLYLW\

ODWHULDO EHLQJ UH ZRUNHG HPRWLRQDOO\" 3UDFWLFDO(
*HVWXUH £ DIIHFWLYH SRWHQWLDOLW\

SHIOHFWLRQ RQ SURFHVV RI PDNLQJ EHFRPHYVY SDUW RI Wl



3DXO 6HDZULJKW 3URIHVVRU 3DXO 6HDZULJKW /HFW X

7KH UHVHDUFK SUDFWLFH KDV WR EH DUWLFXODWHG DQ
P\VWHU\ + LW LV ORVW +* WKDW LV WKH SULFH RI EHLQJ L

5\H 'DJ +ROPERH $QQBQOQHG VHARR P QG WBKQH. YORIGHLU/G
&ROOHJH /RQGRQ -DQXDU\

'HDYLQJ DQG SV\FKRDQDO\VLV VHHP LQWXLWLYHO\ FRQQF
5HVLVWDQFH RI WH[WLOHV WR ORJLFDO RU FKURQRORJLF
'HDYLQJ DV D PHWDSKRU IRU WKH GUHDP ORRP DV XQFF
7LPH Rl ZHDYLQJ DV D WLPH IRU WKLQNLQJ DERXW LQW
PDWHULDOV DQG FRQVWUDLQWY Rl WKH ORRP

'HDYLQJV FDQ EH VORZ LQ WKH SDFH Rl ORRNLQJ DW WK
GXUDWLRQDO SUHVHQW DQG SRWHQWLDO IXWXUHV =+ WLF

$OLVRQ %DOODQFH *KRVWV 3HUIRUPDQFH 3UHVHQWI

LQ $UW 3UDFWLFH *HVWXUKYW:ZR WK F MKDHA 0 ROY
YHEUXDU\

7TUXVWLQJ ZKDW \RX NQRZ GHVSLWH ZKDW \RXYfUH WROG
*HVWXUH RI PDUN PDNLQJ + PRYHPHQW

H$ ODQJIXDJIJH WKDWTV QRW WKHUH \HWT

-RDQQD 6BIEGK)HEUXDU\ PLQV *HVWXUHV :ULWL
KLWZRUWK *DOOHU\ ODQFKHVWHU 3DUWLFLSDWR

7KH PXOWLOD\HULQJ RI YRLFHV
KHUH LV P\ RZQ YRLFH LQ WKLV RU DP , VSHDNLQJ VRPHR

&KULVWRGRXORY ODNULV 3RHWUWRQBV& X0 MWXIUMHN VRK D
KLWZRUWK *DOOHU\ ODQFKHVWHU JHEUXDU\

+RZ , XVH DQG LPSOLFDWH RWKHUV LQ P\ UHVHDUFK SUDF



$QQD ODF' RQWOG&RQWDLQPHQW@ERD &RURVYV &XOWXUDC
SURMHFW &&/$3 3HUIRUPDQFH

KWWSV FFODS ZRUGSUHVV FRP FFODS
OHFWXUH DUW FRQWDLQPH®OWDESGBVAMHGH D MHFB PEH
@

(ISORUHV WKH SV\FKRG\QDPLF QRWLRQ RI phKROGLQJY DV



)857+(5 5($',1*

&KULVWRSKHU )UD\OLQJ B5HVHDUFK LQ $UW DQ& 'HVLJ
SHVHDQWKR WHKEEDUIW DQG GHVLJIQ

“HDQ ) /\RAWWDIRVWPRGHUQ &RQGLWLRQ $ 5HSRUW RQ .
%ULDQ ODVVXPL OLQQHDSROLV 01 8QLYHUVLW\
&RQGLWLRQ 3RVWPRGHUQH 5DSSRUW VXU OH VDY
LQ 5SHDVRQ 3HWHU BRGGHROPN RY%IPDBERQ\SHVHDUTF
DQG 3UMGEWEFBHWHU 5HDVRQ DQG +LODU\ %UDGEX|

,Q DFWLRQ UHVHDUFK NQRZOHGJH LV D OLYLQJ HYROYLQ
H[SHULHQFH LW LV D YHUE UDWKHU WKDQ D QRXQ 7KLV F
DQG FDQOQRW EH GHILQHG LQ WHUPV RI KDUG DQG IDVW P
DUW

IRXLVH %RXUJHRLY ODULH /DXUH % HUQDGDRW IDRYG RHDV
5HFRQVWUXFWLRQ RI WKH )DWK KW PEJIMELIEI VO P QG5
S3UHVYV

L, PHDQ WKDW WKLV LV VRPHWKLQJ WKDW \RX GR QRW ZD
WKDW LV YROFDQLF LQ WRQH DQG \HW \RX FDQQRW GR D¢
EHWWHU DFFHSW LW DQG HYHQ ORYH LW LI \RX FDQ EHI
NQRZYT S

'HERUDK :\H DQG ZACHJ ROLRPALWR | IRX I_RU M RXXIMHRR W1 0
$UW

M2QH ZDQWVYT %YRXUJHRLV KDV VDLG pWR ORRN WR VHH
VRPHWLPHYVY SHUFHLYH %XW WKHVH SURFHVVHV PXVW EH
HPRWLRQV WKHUH LV QR SHUFHSWLRQTYT S

+DQV %IQWIQQVKURSRORJ\ RI ,PDJHYL QGGAHFWRKQ HD QG GR R
3ULQFHWRQ 8QLYHUVLW\ 3UHVYV



%HOWLQJ ZULWHV RI LPDJHV pQRW DV PHGLDY UDWKHU
WUDQVPLWWHG WR XV DQG WR EHFRPH YLVLEOH IRU XV{
DV D OLYLQJ PHGLXP E\ SURFHVVLQJ UHFHLYLQJ DQG
VSHDNLQJ IURP DQ DQWKURSRORJLFDO UDWKHU WKDQ D .
DUH SDUDOOHOV ZLWK SV\FKRDQDO\WLF FRQFHSWV V
FRXQWHUWUDQVIHUHQFH ZKHUH WKH DQDO\VWT{V ERG\ D
ZKLFK WR SURFHVV H[SHULHQFH WKDW KDV QR ZRUGYV

. HLWK /HHWHBHOI| DQRGIRQBRZAKGAIHRUG 8QLYHUVLW\ 3U|

$UW FDQ SURYLGH XV ZLWK D VHQVRU\ H[SHULHQFH WKDW
RXU ZRUOG DQG RXUVHOYHV

'‘DYLG ODFODJDQ 1T7KH %LWHU %LW:- 6XEMHFWLYH )HI

$UW DQG OXVLF 7KHHUD SE\DIQELOHRH DX & /HH /RC
<RUN S5RXWOHGJH 2

MPSHVHDUFK WKH ZRUG EULQJV XS IDQWDVLHV RI FOLQ
FRPSHWLWLYH DPELWLRQ %RWK LQVWLWXWLRQDOO\ DQG
DQG SURPRWLQJ LQWHUHVWYV >«@ ,QGHHG IDU IURP EHL
VXJIJHVW WKDW UHVHDUFK LQ WKH ILHOG RI SV\FKRDQDO
LQIRUPHG E\ VRPH RI WKH YHU\ IDFWRUV LW SXUSRUWYV W
QRW MXVW EHWZHHQ WKH VXEMHFW RI WKH UHVHDUFK D¢
UHVHDUFKHU DQG WKH PDWHULDO RI WKHLU UHVHDUFK 71
SDUwW RI WKLY PDWHULDO DOVR LQFOXGHYVY SDLQWLQJV RU
DHVWKHWLF IDFWRUVY DOVR HQWHU LQWR WKH SLFWXUHY

SDFKHO 3KLOSRWW (QJLQHHULQJ 2SSRUWXQLWLHV IR
Rl 30D\IXO ODNLQJ DV '"HYHORSPHQWDO OHWKRG 1
6WXGLHYV LQ ODWEBULDO KWIMBSNLDAZ PDWHULDOWKL

7KH FKDOOHQJHV WR UHWDLQLQJ D SOD\IXO DSSURDFK ZL
LOQOWHOOHFWXDOLVHG UDWLRQDOLVHG DQG ZHOO GRFXPH

OLFKHO )RXHDXDWH RI WKH 6HOI 7KH +LVWRU\ RI 6H[X



M2QH RI WKH EDVLF SULQFLSOHV RI WKH SUDFWLFH RI WK
HMKHOSIXO GLVFRXUVHY ZKLFK RQH KDV OHDUQHG YHU\ HELC
S

M7KLVY SUH RFFXSDWLRQ ZLWK WKH HQYLURQPHQW ZLWK
WR RQHVHOI WR WKH VWDWH RQH ZDV LQ DQG WR WKH DI

*DU\ SHMKHU3KLORVRSK\&GRLEDIBRY/LVGIMIYRQVLW\ RI &KL

HWKH GHHS URRWHG HQWZLQHPHQW DQG HQWDQJOHPHQW
s

7KHRGRULYAMMHNQLQJ ZLWK WKH 7KLUG (DU 1KH sRQ@MU (
1< )DUUDU B6WUDXV  *LURX]

pH2QH RI WKH SHFXOLDULWLHYV RI WKLV WKLUG HDU LV WHK
SHRSOH GR QRW VD\ EXW RQO\ IHHO DQG WKLQN DQG LV
IURP ZLWKLQ WKH VHOI WKDW DUH RWKHUZLVH QRW DXGL
RXU FRQVFLRXV WKRXJKW SURFHVVHV 7KH VWXGHQW RI
LQQHU YRLFHV ZLWK PRUH DWWHQWLRQ WKDQ WR ZKDW 3|

S3KLOLS 0 %YURPEHUJ &K L/KDOU GBHDVYSHIFQWLYHV RQ WK
DQG 3V\FKRWKHUDS\ HG E\ /HRSROG &DOLJRU 3Kl
RVWRQ 0$ 6SULQJHU 86 2

-HUHP\ ' 6DIUDQ 7TKHRGRU 5HLN V /LVWHQLQJ ZLWK
$QDO\WLYV LQ &ERQWHPSRUDUTKRN\FKRBERD QDWLNW I7K L
2
&ODUN ORXWXMONMDLF 5SHVHDUFK 'HVLIJQ OHWKRGRORJ)
6DJH

+HXULVWLF UHVHDUFK EHJLQV ZLWK D SHUVRQDO TXHVW
XQLYHUVDO VLJQLILFDQFH ,W LV DLPHG DW GLVFRYHU\
HISHULHQFH RI WKH KHXULVWLF UHVHDUFKHU DQG WKH UF
EXW D IXOO VWRU\ WKDW LV YLYLGO\ SRUWUD\HG DQG
GRFXPHQWDWLRQV



6XVWDLQHG LPPHUVLRQ LQ WKH LVVXH EHLQJ UHVHDUFKH

(UYLQJ *RIKFDRUHVHQWDWLRQ IRZ ERONLQ < Y$QRER U /%IM

7TKHDWUH DV D PHWDSKRU I ZH LPDJLQH RXUVHOYHV DV
WKHDWUH RI HYHU\GD\ OLIH ZH DUH GRLQJ ZKDW *RIIPDQ
VRFLDO LOWHUDFWLRQ LQ WHUPV RI WKHDWULFDO SHUIR

-XGLWK BRXNANU7 KIDRL QDWW HKHRU\ DQG WKH %RG\ $
&ODVVLFV
BBBBBBRBIFDULRXV /LIH 7KH 3RZHUYGRIQORPXWYIRQJI DQG

‘H DUH DOO SUHFDULRXV LQ WKDW ZH KDYH ERGLHV WKDYV
9XOQHUDELOLW\ FRQQHFWHG WR LQWHUGHSHQGHQFH + FI
%RG\ DV VRPHWKLQJ WKDW LV SURGXFHG«FRQVWUXFWLRC

+HQN %RUJGRUII 7KH 3URGXFWLRQ RI .TKRZGREZWH HC
&RPSDQLRQ WR 5HMH DEANFKHIQQY MK HDBOWVRQ OLFKE
1HZ <RUN 5RXWOHGJH 2

$UWLVWLF SUDFWLFH LV QRW RQO\ WKH UHVXOW RI WKH |
WKH UHVHDUFK XQIROGY LQ DQG WKURXJK WKH DFWV RI F

+DYL &DUHO DQG ,DQ -DPHV .LGG (SLVWHPLF ,QMX
$QDOUVHIGLFLQH +HDOWK &DUH DQ® 3KLORVRSK\

H«WKH VWUXFWXUHV RI FRQWHPSRUDU\ KHDOWKFDUH HC
SULYLOHJH FHUWDLQ VW\OHV Rl DUWLFXODWLQJ WHVWLP]
SUHVHQWLQJ DQG VKDULQJ NQRZOHGJIHT

6KDXQ OF1LII $UW /RDGHR® 5HHANVAMLEFPK.LQJVOH\

3V\FKRDQDO\VLY DQG RWKHU SV\FKRWKHUDSHXWLF SV\F
VFLHQWLILF PHWKRGV EHFDXVH WKH\ UHOLHG RQ LQWURYV
SHUVRQV H[SHULHQFLQJ WKHP



H,I, KbG JLYHQ WKH REMHFWYV PRUH DWWHQWLRQ GXULQJ
DERXW KRZ DQG ZK\ WKH\ FDPH LQWR H[LVWHQFHY S

KHQ UHVHDUFK SURFHVV UHFRJQLVHV WKH REMHFWYV DV
VLGHG DXWRELRJUDSK\ WRZDUG DQ H[DPLQDWLRQ RI pLQ\

SUWKXU : 7TKHDQRKQGHG 6WRU\WHOOHU %RG\ ,00QHVYV
&KLFDJR 3UHVYV

/ILVWHQLQJ LV KDUG EXW LW LV DOVR D IXQGDPHQWDO PF

.LHUDQ &DVKHOO )HDUOHVV 6SHHFKS$ITWIHIOAHKRRPNQ7KH
RI &RQWHPSRUDU\ 7UDQVJUHVVLYH $UW /RQGRQ

(WKLFV RULJLQDWHY ZKHQ ZH EHJLQ WR FRQVLGHU RXU\
WKHUHIRUH EHJLQ WR UHJDUG RXUVHOYHY DV RWKHU IR

R\ 6FKDYHULHQ 7KH 5HWURVSHEFQH Y5H. Y3H) LBB QR | &X
+DQGERRN Rl ,QTXLU\ LOGWEN SHOWQ 7XKBIQMS L HR
3KLODGHOSKLD -HVVLFD .LQJVOH\ 2

SLFWXUHV FDQ UH HYRNH WKH FRXQWHUWUDQVIHUHQFH 11

$OLQH :LDPH 5HDGLQJ 'HOHX]H DQG *XDWWDUL WKUR
ODSSLQJ 7KLQNLQJ 3HUIRUPLQJ &ULWLFDO 3V\FI

0DSSLQJ WKLQNLQJ SHUIRUPLQJ
7UDFNV DQG WUDFHV DV HYRFDWLYH DFWYV

&DUWRJUDSKLF SDUDGLJP VXJJHVWHG E\ '"HOLJQ\ DV DOWH
ZKLFK LV DUFKHRORJLFDO :KLOH WKH DUFKHRORJLFDO S
OHDG XV WR ZKDW LV KLGGHQ GHHS XQGHU WKH FDUWRJ
RXUVHOYHV WKURXJK ZKDW ZH GR DQG KRZ ZH SOD\ LQ V¢

OLFKDHO 7DXVVLJ KDW&E&RO'WRUEHQIKHBRQW" &ULWLT XH

$ OLQH GUDZQ LV LPSRUWDQW QRW IRU ZKDW LW UHFRUG



/ILQGD &DQG\ DQG (UQHVW (GPRQGV 3UDFWLFH %D\
JRXQGDWLRQV DQG )XWXUHRQDRBRVKH )BRQW /LQF

6WHSKDQLH 6SULQJJD\ DQG 6DUDK ( 7UXPDQ 2Q
SURFHGXUDOLVP 6SHFXODWLYH OLGGOHV LQ 7
SHVHDIXBPHOLWDWLYH 2QTXLU\

5D\PRQG :LOOLDPV 6WUBKWWXRWXURIV)RHOHKOLQLIQ $11t
&EXOWNXUJHE\ '"HYLND 6KDUPD DQG )UHGHULN 7\JVWU X

7KDW D SDUWLFXODU IHHOLQJ RU SDWWHUQ RI IHHOLQJV
GHYHORSPHQW * VRPHWKLQJ LPSOLFLW HPERGLHG DQG +

ORQLTXH 6FKHHU $UH (PRWLRQV D .LQG RI 3UDFWLFH
D +LVWRU\ " $ RXUGLHXLDQ $SSURD¥W MR ®QGHTK

SBUDFWLFHV QRW RQO\ JHQHUDWH HPRWLRQV EXW WKDW F
HQJDIJHPHQW ZLWK WKH ZRUOG

-DFTXHV 'HUULGD DQG POPGRVSIRKNEDWWEQQH 'XIRXUP
'HUULGD WW WBHYBRBIBFKHO %RZOE\ 6WDQIRUG &$
>'H O KRVSLWDOLWp $QQH 'XIRXUPDQWHOOH

3DULV &DOPDQQ /pY\ @

7R HQWHU LQWR DQRWKHU ERG\ DP , IHHGLQJ RII WKLV L
6LPRQ &ULWFKOH\/RORGEPRQ\ YKMFWUHDOGR (GLWLRQV

MOHPRU\ LV UHSHWLWLRQ ©6XUH %XW LW LV UHSHWLWLRC
WKDW FUHDWHY D IHOW YDULDWLRQ LQ WKH ZD\ WKLQJV L

S

ODULD :DOVK $UW $ 6XLWDEWHREWKARU 7UHDWPHQV



3DPHOD :KLWDNHU 7KH $UW RI ORYHPHQW 7TKH "H
$VVHPEODJH 6KHIILHOG 8QLYHUVLW\ RI 6KHIILHC

7KH 'HOHX]H DQG *XDwWWwWDUL $UW 7KHUDS\ $VVHPEODJH
LPSURYLVDWLRQDO DQG H[SHULPHQWDO DIIHFWV ZLWKL!
VLIQLILFDQFH RI WKLY SUDFWLFH LV LWV FRPSRVLWH RI I
H«WKH LGHD RI bQ DVVHPEODJH RI UHODWLRQVKLSYV WKDYV
D ODQGVFDSH RI DFWLYLW\ S

-RKQ "HEWIW DV ([SHULHRQWFAH &7 %HUNOH\

7LP ,QJROG ODNLQJ $QWKURSRORJR Q@WHF® D SHRXOWROH GL

pH7KH OLYLQJ ZRUN RI DUW KRZHYHU LV QRW DQ REMHFW
JLYH HIITHFW WR D SUHFRQFHLYHG LGHD EXW WR IROORZ
ZRUN LQWR EHLQJY S

'DYLG .HQ®MGANSKUDVWLF (QFRXQWHU LQ &RDMWBPSRU
S5RXWOHGJH

SKLORPHOD LV XQDEOH WR VSHDN EHFDXVH VKH KDV KDG
KHU UDSH VR VKH ZHDYHV KHU VWRU\ LQWR D WDSHVWU\
VSHDN LV pZRYHQ LQWR DQG KHQFH ERXQG XS ZLWK WKH
WKH VLOHQFH LQ ZKLFK WKH\ OLNH ZRPHQ DUH WUDGLW

(OLVVD ODUGHU 'LVDUWLFXODWHG\SRWILHNV )HPLOLVP

SUWLFXODWHYV WKH GLIILFXOW\ RI VSHDNLQJ WKH H[SHUL

LP (WKHUWHPRROQQJ D S5HIOH[LYH 5HVHDUFKHU 8VLQJ
SKLODGHOSKLD -HVVLFD .LQJVOH\ 3XEOLVKHUYV

6R PXFK XVHIXO GDWD EXW KRZ RQ HDUWK GR ZH PDNH VF



.DW\ ODFOHRG 6WKXWLRY $QWDWHULDO WKLQNLQJ
KWWS 7277 PDWHULDOWKLQNLQJ RUJ

7KH UHODWLRQVKLS EHWZHHQ PLOQWHOOHFWXDO ZRUN DQ

(OLIDEHWK 3ULFHKL@NGOAIN WKURKXQK $UW 5HIGO ER WD W® \
ODFOHRG /LQ +ROGULGJH 2[RQ 5RXWOHGJH

7KH ZULWWHQ WH[W LV LQ WKH IRUP RI D KLJKO\ UHIOHJ!
FRPSOH[LWLHYV DQG XQFHUWDLQWLHYV LQKHUHQW LQ WKH

BBBBBBBB $ 'HPRQVWUDWLRQ RI D 5SHODWLRQ EHWZH
2WKHU 8QILQLVKHG :RUN 8QGHDG 8QLYHUVLW\ RI

7KH PDLQ ZRUN FRQVLVWYV RI WH[W WKDW LV UHSHDWHG Z
WKH SURFHVV RI PDNLQJ DQG LQWHUDFWLQJ ZLWK WKH p\

$QWRQLR 'DPDVLR DQG +DQQD 'DIPD/RBXVOLQGLQJ WK}

M7KH ERG\ LQ PLQG KHOSV XV FRQVWUXFW RXUVHOYHV DC

-RKQ 5DH ([SORULQJ &UHDWLYLW\ IURP $UWKEBV DU §
 QWHUQDWLRQDO $ 7UDQVGLVFLSOLQDU\ -RXUQDC

7LP ,QJROG &RUUHVSRQGHFHHUGHERZIBQL YBRF MWKHR |G

-RKQ 6KHLG DQG #KMSHJID BW HRJ EAUHRXYV 0\ W WU R IQ VH D&YOLIE
9RON &DPEULGJH 0$ +DUYDUG 8QLYHUVLW\ 3UHV

H:ULWLQJ QHHGV WKH UHDGLQJ YRLFH LQ RUGHU WR UHDC

&KULVWRSKRQ RIUDIONWRDQVKLS 7RRMUGARQ D 2EHA BRoD® XK



M7R HGXFDWLRQDOLVWY >«@ WKH ZRUG LV DVVRFLDWHG

&RXUWHQD\ <RXQJ DQG OLFKDHO +HOOHU 7TKH ©6F
SV\FKRWKHUDS\ ,V D &UQWW UDROW DR @PLAH QR KU QD O

2

H,W LV RXU FRQWHQWLRQ WKDW SV\FKRWKHUDS\ >«@ LV
VNLOOV ¢

$QQD ODFGRQDOG 7RXFK &RQWDLQPHQ\RXUD QRRIVR
6RPDWLF 3UDFWLFHYV

7R FRQWDLQ VRPHWKLQJ \RX PXVW ERWK KDYH FRQWDFW

$PDQGD %LQJOH\ 7RXFKLQJ 6SDFH LQ +XUW DQG +HD
DQG 5HFRYHU\ WKUR XRK FOFQUL 6$ID § UMG OIBF DQ U N |
3DWHUVRQ DQG ODUWLQ 'RGJH /RQGRQ 5RXWOHG.

7RXFK H[SHULHQFHG LQ RQH PRPHQW FDQ FRQQHFW XV
DQRWKHU

+HWWLH -XGDK ORQD +DWRXP V +DLU ,QWH.UYDHCONML\Q J
,(QWHUZRYHQ 6WRULHYV DQG &RPPHQWDULH\
KWWS NYDGUDWLQWHUZRYHQ FRP PRQD KDWRXP

+DWRXPTV ZRYHQ KDLU JULGY GR QRW FRQIRUP WR SDUDC
WKHLU ZD\ LQWR WKH ZDUS DQG ZHIW UHVLVWLQJ WKH
VWUXFWXUHY |, IHHO P\ HPRWLRQDO VNLQ EHLQJ SLHUFH
DQG SXVK WKH IHHOLQJ DQG FRUUHVSRQGLQJ WKRXJKWYV
RI VRPH RI +DWRXPYV KDLU ZHDYLQJV PD\ DOVR UHQGHU
RYHUORRNHG RU WKURZQ RXW

.DWKU\Q /OR\G :RPHQ DQG +DLU(QWWNGLOD® LTK QK DAGKA
HG E\ .DUHQ :ULJKW ODUJDWH .HQW 7XUQHU &RC



$EMHFW TXDOLWLHV WKDW FDQ UHQGHU KDLU GLVJIXVWLC(
LOQVLGH RXU PRXWKV RQ FORWKLQJ DQG LQ IRRG =+ D ZDV

$QQ &R[RQ ODNLQJ 6RPHWKLQJ IURP 6RPHWKLQJ 7R
7THIWLOH @GWWQJIIOHG 7KUHOGGE\DQGHIDNWQUKW 0DU
7XUQHU &RQWHPSRUDU\ 2

ODULW 3DDVFKH 3KLQRFHOID N G7 RIKIVHHD GEQD QGHID NLIQ
ODUJDWH .HQW 7XUQHU &RQWHPSRUDU\ 2

7KH *UHHN ZRUG IRU ZHDYLQJ LV pKLVWRVY = ZHE RU WLV
IDEULF WKH HW\PRORJLFDO URRW RU WKH ZRUG pKLVWRL
HDYLQJ DV pWR PRYH IURP RQH SODFH WR DQRWKHUTY F
VLGH

* 6 9LHUHFN $Q ,QWHIMEKRDOMNKVIWHDP®G WKH )
&RPPHPRUDWLRQ RI WKH %LUWK RI 6LIJPXQG )UHXGC
IRU 3V\FKRDQDO\VLV

MSVI\FKRDQDO\VLV VXSSOLHV WKH WKUHDG WKDW OHDG)\
XQFRQVFLRXVY S

&HFLOLDRPUBXRRGWKDRUVG5RVD $OFDOi (GLQEXUJK OR

SHUIRUPDQFH DQG FRQQHFWLRQ WKURXJK WKUHDG

9LFWRULD OLWFKHOO 7HRENVEGNVYH7HE WHIFOMSY RHFKQHUH

LQ WKH 7ZHQMG HRAK7RBQIW XDUURG /RQGRQ &UDIV

7KH WH[WLOLW\ RI PDNLQJ VXJJHVWYV D SUDFWLFH ZKLFK

-DFTXHV #HOUWHXGW R (PPDWNMBQVHIDYPINOH $QQH %UDXO
6WDQIRUG &$ 6WDQIRUG 8QLYHUVLW\ 3UHVYV



H7KH ZRUG KRVSLWDOLW\ KHUH WUDQVODWHVY EULQJV V
LW DWWHQWLRQ DQG ZHOFRPH >«@ KRVSLWDOLW\ W
DWWHQWLYH LOQOWHQWLRQ LQWHQWLRQDO DWWHQWLRQ \

+RPD\ .LQJ ODWWHU 7LPH DKHG*OHKEBE QEKIRMWDBRGEGOD BIED
J)LOP DQG 9LGHR 2

/ILNH WKH ILOPPDNHUYY ORRN WKH DQDO\VWY{V OLVWHQLQ
UHPDUNHG DQG WR ZKDW DW ILUVW JODQFH VHHPV LQVLJ

7DQLD 6SabzD 1H\PDQ 7KH *OHDQLQJ *XLGKHYHE WU |
-RXUQDO 2

OHWDSKRULFDO JOHDQLQJ LV WKH WDNLQJ DQG UHXVLQJ
KDYH EHHQ LQWHQGHG

+RXVH -RQDWKDQ DQG -XOLH 60RWQLFN $SUQV &RX
$IWHUOLIH Rl 1IDFKWUIJOLFKNHLW 7KH )LKWW +)
3V\FKRDQDO\WLF 5HYLRZ

8QWUDQVODWHG UHVLGXHYV
5HDGLQJ DQG UH UHDGLQJ

'HERUDK / %URZQLQJ /DSODQFKH RQ $SUQqV-RRXQDOU !
RI WKH $PHULFDQ 3V\FKRDQDO\WLF $VVRFLDWLRQ
.LOOV 7KH 6SHFWDFOH R4 X[CHO LARIPVE RYH Q @ T B WUD\

$ FRPSOH[ PRGH Rl RQJRLQJ DQDO\VLV WKDW ZRUNV DW
IUDPLQJ GHYLFHV FRQIOLFWV DQG DIIHFWYV
5HWDLQV DQ RSHQQHVV WR UHLQYHQWLRQ

BBBBBBBB 7TKHDWUH RI WKH 6HOI ,$XWMWREXRWUBYOL
TXDOLWDWLYH VWXGLHV LQ HGXFDWLRQ



'‘DQ =DKDYL (PSDWK\ DQG OLUURUMLQHA 6XEVMHEBW LDYQ®
6SULQJHU 2

(PSDWK\ DV LQYROYLQJ D IRUP RI VLPXODWLRQ WKDW DO
RWKHUV RQH WKDW GRHVQYfW UHO\ RQ FRJQLWLYH RSHUL

(YH .RVRIVN\ GREFKLEN )HHOLQJ $IIHFWNIRBHIBLOLIVRIVVE
3UHVYV

3DUDQRLG DQG UHSDUDWLYH UHDGLQJ = GUDZV RQ SV\FI
RVFLOODWLQJ WR DQG IUR PRYHPHQWY DQG FKDQJLQJ UF
RU QRUPDWLYHO\ RUGHUHG VWDJHV ,Q RUGHU WR PDLQW
%HVLGH + DW WKH VLGH RI QH[W WR DORQJVLGH

6LUL +XVKMH BEBNLQJ :RPDQ RU DR LG/RWR UARRE GH UL H 6 YWHR
7KH ZULWHU V GHILFLWV DQG GHIHFWV PD\ EH DV LPSRUW
ODXULFH OHUBKBDYRFRHIRO RMURIQIH WBRHBLMVOLRBMLWK /RQ
>3KpQRPJQRORJLH GH OD 3HUFHSWLRQ (GLW

(PERGLHG NQRZOHGJH £+ NQRZQ E\ DQG WKURXJK WKH ERC

6KRJR 7DQDND 7KH 1RWLRQ RI 7RERGHWGE FDYR BV MK
7UDQVIRUPDWLRH)Y EQGDRXKDOWHQODHN -RKQ &URPI
“HIIUH\ <HQ <H +DRVKHQJ &RQFRUG 21 &DSWXV

p7KH ERG\ LV DOzZD\V HPEHGGHG LQ VRPH SDUWLFXODU VI
WKH ERG\ WR PRYH DSSURSULDWHO\Y S

7LP ,QXRBIAQI $OLYH (VVD\V RQ ORYHPRHRGR Q QRRZXOW G Bl

W LV SUHFLVHO\ EHFDXVH QR ZRUN LV HYHU WUXO\ plLQL

(OLVDEHWK <RXQJ %UXHKO +®RRLDI HHVPEO®W K 6 WR U\



$UHQGW XVHV WKH LPDJH RI 3BHQHORSH V ZHDYLQJ WR GH
FHDVHOHVVO\ VSXUUHG E\ LOQWHUQDO DQG H[WHUQDO GL

&DURO\Q :DONHU %KX BPHRBRDRDBEMHY +LVWRULFDO 5HYLHZ

p2XU UHVHDUFK LV EHWWHU ZKHQ ZH PRYH RQO\ FDXWLR X
DSSURSULDWH WKH RWKHU OHDGV XV QRW VR PXFK WR

FUDIWLQJ RXU VWRULHV ZLWK DWWHQWLYH ZRQGHULQJ F
S

.DWKULQ 7KLHOH (WKRV RI 'LIIUDFWLRQ 1HZ 3DUDG
3DUDOOD] 2

5LFN 'ROSKLMQ DQG ,ULV 9DQ 'HU 7XLQ ODWWHU )HH
DQG 5HPHPEHUV ,QWHUYLHZHZLODKW HULD® WP U D G\
&DUWRJUDSKLHVY HG E\ *UDKDP +DUPDQ DQG %U
3UHVV 2

M(WKLFV LV WKHUHIRUH QRW DERXW ULJKW UHVSRQVHV

UHVSRQVLELOLW\ DQG DFFRXQWDELOLW\ IRU WKH OLYHO\
S

$GDP .OHLQPDQ ,QWUD $FWLRQV ,QWHUYLHZ ZLWK .C

M+RZ ZRXOG ZH IHHO LI LW LV E\ ZD\ RI WKH LQKXPDQ WKI

(YHOLHQ *HHUWV (WKLFRIRRDWBWBUVWEGPVPORRZ QOI)WYV

(WKLFDO DFFRXQWDELOLW\ DQG FDUH WKDW DULVHV ZKHC(

&ODLUH &ROHEURRN ODWHULDOLW\ 6HYKHKHHRRBEXWO HG
&RPSDQLRQ WR )HPEQEVW@RXLIORVRSENUHQH .KDG|
6WRQH /RQGRQ 5RXWOHGJH 2



ODWHULDOLVP DGGYV D GLPHQVLRQ WKDW ZRXOG FRPSOLF
RI WKH VWDELOLW\ RI WKLQJV

9DQHVVD %DUWOHWW 3V\FKRVRFLDO &XUDWLQJ $ 7K
WKH ,QWHUVHFWLRQ EHW DHHEQ FIH® G W R DIRQ @/ [$H WY W |

ORUH LQ GHSWK DQDO\VLV RI WKH FRQWULEXWLRQ RI YLV

$QQD +LFNH\ ORRG\ $hJQWG/ 7BHOGD3IRIN DQG &XOWXUDO 51
IRQGRQ 5RZPDQ /LWWOHILHOG

7TKLOQNLQJ WKURXJK HYHQWY DV WKH ZD\ WKDW PDWWHU |
DQG IXWXUHYV
‘H DUH HQWDQJOHG FR LPSOLFDWHG LQ WKH JHQHUDWLR

&KULVWRSKHKH BRDGRXY RI WKH 2EMHFW 3% BEHLKRIERDO \
SRXWOHGJH >&ROXPELD 8QLYHUVLW\ 3UHVV

MORUH RIWHQ WKDQ QRW ZH DUH PDGH XVH RI WKURXJK R.
UHTXLUHG IHHOLQJ ZLWKLQ XVT S

7KRPDV + 2JGHQ 'HVWUXFWLRQ 5HFRQFHLYHG 2Q :L
S5HODWLQJ WKURXJKHGR@WUIQPWWRRQ® - -RXUQDO R

2

, LPDJLQHG WKLV ZRXOG FRPH DW WKH HQG RI P\ SURMHF
LOQYROYHVY D GHVWUXFWLRQ RI WKH REMHFW DQG D FKDQJ

(PLO\ &0ODLU 'DQYHUV &ULWLFDOLW\ V $IIHFWLYH (C
&ULWLFDO 7KLQNLQJ *1HR 6IHIWK B GGOGHOAD MRL@ Q

%RGLHY UHFRQFHSWXDOLVHG QRW DV LQGHSHQGHQW Il
HQWDQJOHPHQW RI VRFLDO GLVFXUVLYH DQG PDWHULDO



7RQ\ *KD\H , QWR WKH 5HIOHFWLYH G®GRGOIH PWLYGH L3QD ¥
2 $0DQ %OHDNOH\ )JURP 5HIOHFWG&WH GIUUHDWF \IV(
KLIKHU HGXFDWLRQ 2

ODORX -XHOVNM U DQG ORQLND 5RJRZVND 6WDQJUHW
6SHHGYV DQGHPQREVW (QFRXQWHUV $ -RXUQDO RI
SROLWLFV 2

p:H ZDQW WR GLUHFW RXU DWWHQWLRQ WR pVWD\LQJ ZLW
VROXWLRQ EHFDXVH DQ\ DSSDUHQW VROXWLRQ KRZHYHL
WRR HDVLO\ FRQVXPHG E\ IDVW DSSURDFKTY S

-RVp (VWHEDQ 0XxR] )JURP 6XUIDFH WR '"HSWK EHWZH!
SHUIRUPDQFH D MRXUQDO RI PHPLQLVW WKHRU\

7KH IROG SHUPLWYV RQH WR VHH WKH LQVLGH DV PHUHO\ \

&DUO 5RJHUV 2Q %RIGBROQXRGHWDRQH

M([SHULHQFH LV IRU PH WKH KLIJKHVW DXWKRULW\ 7KH
>«@ ,W LV WR H[SHULHQFH WKDW , PXVW UHWXUQ DJDLQ |
WUXWK DV LW LV LQ WKH SURFHVV RI EHFRPLQJ LQ PH >«(
LV LQIDOOLEOH ,W LV WKH EDVLV RI DXWKRULW\ EHFDXV't
WKLV ZD\ LWV IUHTXHQW HUURU RU IDOOLELOLW\ LV DOZC

1RUHHQ *ZKRQR\XOWXUH %UHDVW &XOWXUDORQ&SHRWLHQ
SRXWOHGJH

(QFRXQWHUYVY HYRNH H[SHULHQFHY DQG H[SHULHQFHV HYR
UHIOHFWLRQ LI WKH\ FDQ EH WROHUDWHG ORQJ HQRXJK

“XGLWK %XWOHU S5HWKLQNLQIR®QBHDBEQ DMV LE GE \
=H\QHS *DPEHWWL -XGLWK %XWOHU /HWLFLD 6DEV
3UHVV 2



5DFKHO +ROPHV 3DURI[\VP KO WNRPOHPNKIGWHW< R LIW
OHWKRGRORJLHV 2

H8QGHUWDNLQJ D ORQJ DQG VORZ DQDO\VLV IRUFHV D UD(
DQG PHWKRGRORJLFDO KDELWVY
8VLQJ ELWV DQG SLHFHV RI WKHRU\ WR OLVWHQ

“-RVHSK ' 6ZHHW (PSSX 1XUPLQHQ DQG OLUND .RUR /N
ZLWK 6KDGRZ :RUN &RPELQLQJ $UWIX®X A XWDWZL
,QTXLU\ 2

MS5HVHDUFKHUV ZKR XVH DUW WR HQJDJH ZLWK LQTXLU\ F
DXGLHQFH WR JHQHUDWH DIIHFWLYH UHVSRQVHYV IRXQGH






$SSHQGL]

7UDQVFULSW H[WUDFW 2 VXSHUYLVLRQ PHHWLC
YHEUXDU\

O\ YRLFH LV GLIIHIRHQWLRDW RG LHQWLILFDWLRQ

‘0 ,-YH VWDUWHG REVHUYDWLRQ ZHHNV DJR

6. 2. GHVFULEH HDFK WR PH |,V \RXU EORJ SXEOLVKH!
DUH JRLQJ WR™

‘0 $P "

6. +DYLQJ DQ RQOLQH EORJ LV TXLWH XVHIXO«FDQ FK
W PLIJKW QRW EH IRU QRZ

'0 OLJKW EH IRU ODWHU $W WKH PRPHQW , DP NHHSL
GRLQJ 2EVHUYDWLRQ HYHU\ 7XHVGD\ PRUQLQJ EH\
WKH VDPH SODFH HDFK ZHHN LQ WKH FRPPXQDO D
GXULQJ WKH FRXUVH RI WKH KRXU«QRW HQJDJLQJ
RQ WU\LQJ WR WXQH LQWR«

6. 'HVFULEH KRZ \RX VLW

‘0 , JXHVV LW LV D VLPLODU DWWLWXGH WKDW , DGRS
WLPH LQ WKH PRUQLQJV EHIRUH , JR VR QRW UXVK
FDU WDSH UHFRUGLQJ P\ WKRXJKWYV DQG EHIRUH ,
JHW P\VHOI LQWR D SDUWLFXODU IUDPH RI PLQG«EH
IURP RXWVLGH ZRUOG EXW WR JHW P\VHOI LQWR D
KDSSHQLQJ QRW RQ D Y, YH VHHQ:- WKLV WKDW RU
EXW WU\LQJ WR EH PRUH DZDUH RI ZKDW ,-P IHHOLGQ
P\ JHQHUDO IUDPH DW WKDW WLPH DQG WKHQ , VL\

6. :KDW GRHV WKH VSDFH ORRN OLNH"

, VKRZ SODQ

6. 6R WKHUH DUH FOXVWHUV RI WDEOHYV DQG FKDLUYV
, GHVFULEH OD\RXW

6. 6R LW-V D ZDLWLQJ DUHD"

'0 <HV DQG ZDLWLQJ DUHD DQG D VRFLDO DUHD«WKH
QXPEHU RI WUHDWPHQWYV HWF , GHVFULEH VHUYH

6. 6R LW ZRXOG EH D GLIIHUHQW JURXS HYHU\ 7XHVG]I

‘0 1R SHRSOH ZLOO FRPH IRU D FHUWDLQ SHULRG RI
KDYH EHHQ WKHUH«



6.

6R WKH\-OO JR IRU D QXPEHU RI ZHHNV«RU PRQWK

‘HHNV - YH PDGH D GHFLVLRQ QRW WR ILQG RXW
RUJDQLVDWLRQ«RULJLQDOO\ , KDG D WLPHWDEOH 7
WKDW , FRXOG ORRN DW ZKHQ , FRXOG JR LQ EXW
KDSSHQLQJ WKHUH DQG P\ UHVSRQVH WR EHLQJ WK
KDYH EHHQ WKHUH HDFK ZHHN DQG WKH\ WHQG WR
LQ WKH VDPH SRVLWLRQ

«DQG \RX:YH MXVW JRW D FKDLU QR WDEOH"

1R«DQG ,-P LQ EHWZHHQ WKHVH SDUDOOHO EDUV H
DQG FRPH RXW HWF

«DQG DOO WKH VWDII NQRZ ZKR \RX DUH"

<HV DQG , GLG VRPH LQIRUPDWLRQ IRU WKHP IRU
SDWLHQWYV

6KRXOG DQ\RQH DVN"
<HV«DQG , ZHDU P\ XQLYHUVLW\ EDGJH

%XW LWV QRW RIIHUHG DV GLUHFWO\ WR SHRSOF}
DVNV«VR LW-V SURWHFWLYH UDWKHU WKDQ LQIRUP

,W-V SURDFWLYH LQ WHUPV RI WKH LQIRUPDWLRQ W
SDWLHQWY ,-P QRW LQWHUYLHZLQJ RU WDONLQJ ZlI
WKLV WLPH«, KDYH DOO WKH DSSURYDOV WR EH WK
PH DV D VWXGHQW DQG LI VRPHERG\ DVNV PH DV W
WR WKLV DQG WKH VWDII NQRZ

'R \RX KDYH GLITHUHQW OHYHOV RI UHVSRQVH SUHSE
\RX ZHUH DVNHG WKLV ZHHN"

'HOO DW WKH HQG«LW ZDV ZKHQ , ZDV OHDYLQJ RQ
KR UHFRJQLVHG \RX IURP "

7TKH SUHYLRXV ZHHN«DQG KDG EHHQ ZDLWLQJ IRL
KDSSHQ«DV , ZDV OHDYLQJ VKH VDLG 12K ,:YH QRW
DUH \RX GRLQJ"

,Q D SOHDVDQW ZD\«FXULRXV"

<HV FXULRXV«VR , VDLG ,-P FRPLQJ LQ IRU DQ KRX
WKLV WLPH«DQG VKH VvDLG TWR JHW WKH IHHO RI V

$FWXDOO\ WKDW:V YHU\ QLFH
, WKRXJKW WKDW:-V fVSRW RQ-
7KDW-V UHDOO\«

<RX-YH JRW LW



6.

6R WKLV LV YHU\ XVHIXO«VR LI LW FRPHV XS LQ WH
KDV XQGHUVWRRG H[DFWO\ ZKDW \RX DUH GRLQJ«\
JHWWLQJ WKH TIHHO- DQG WKDW:-V DERXW VHQVLQJ

, WKRXJKW LW ZDV EULOOLDQW (DUOLHU RQ LQ
FRQYHUVDWLRQ«, WKLQN KH ZDV ZRQGHULQJ ZKR ,
TVKH-V D VWXGHQW«DUW WKHUDSLVW UHVHDUFK«E
,-YH KHDUG VQLSSHWYV

,W-V D VPDOO HQRXJK VSDFH ZLWK IHZ HQRXJK SHF

<HV«DQG , IHHO REYLRXV«,-P QRW VLWWLQJ ZLWK V
DOWKRXJK , VLW LQ WKH VDPH FKDLU DV D SDWLH
GLITHUHQW FKDLU«VR , DP WKHUH IRU WKH KRXU«R
TXLWH LQWHUHVWLQJ

&DQ , MXVW DVN«WKH KRXU«ZKDW ZRXOG KDSSHQ 1
W ZRXOG EH WRR PXFK«, FRXOGQ -W
%HFDXVH"

W ZRXOG EH WRR PXFK WR IRFXV RQ«LW-V D ELW O
WKHUDS\« VRPHWLPHYVY SHRSOH DVN IRU D WZR KRXI

W IHHOV WKDW LQWHQVH
WV YHU\ LQWHQVH
2. WKDW-V ZKDW , ZDQWHG WR ILQG RXW

$Q0G , KDGQ-W TXLWH UHDOLVHG KRZ LQWHQVH LW Z
, JR DW «, GRQ-W DFWXDOO\ VD\ KHOOR WR DQ
VLIJQ LQ DQG VPLOH LI , PHHW VRPHRQH:V JD]JH , O
VSDFH WKDW ,-YH FUHDWHG WR PDNH LQ DQG WKHC
VHW WKH HTXLSPHQW XS«WKH VHVVLRQ WLPH IRU W

6R UHSHDWLQJ WKH KRXU«\RX KDYH DQ KRXU SOXV
WKH FHQWUH \RX DUH WDSLQJ \RXUVHOI LQ WKH F
IROORZV WKH KRXU"

1R«SDUWO\ EHFD XV H«
6R LW VHIJXHVY DOPRVW LPPHGLDWHO\ LQWR WKH V\
<HV«, JR VWUDLJKW WKHUH«, GRQ-W KDYH DQ\ FRPF

6R QRWKLQJ RI WKDW LQWHQVLW\ LV EURNHQ" ,W-
LPPHGLDWH WUDQVIHU RI RQH H[SHULHQFH WR DQ
HIFHSW FRIIHH«

«DQG VHWWLQJ XS WKH FDPHUDV

/[LNH WKH VSHDNLQJ LQ WKH FDU EXW WKH SUHSDI
FRPPXQLW\ URRP LW:-V MXVW \RX" 2U GR \RX KDYH LC

-XVW PH



6.

6R \RX DUH WKLV" LW-V \RX MXVW \RX \RXU DWWH
HIKDXVWLQJ« EHFDXVH \RX DUH KDYLQJ WR EH FR
«XVXDOO\ LQ D VSDFH ZKHUH ZH DUH WU\LQJ WR .
VRPHWKLQJ EXW \RX DUH WKHUH«DWWXQHG«WR O
YHU\ VHOI FRQVFLRXV" 2U LV WKDW EHFRPLQJ«

, GR«EXW LW IHHOV 2. «SHRSOH NQRZ ,-P WKHUH VW
ZKR KDV EHHQ WKHUH IRU ZHHNV ZKR VLWV YHU\ F
SRVLWLRQHG ZLWK KHU EDFN WR PH VR , IHHO DV
ZLWK KHU«EXW , GR IHHO VHOI FRQVFLRXV \HV

'R \RX IHHO OLNH D KXPDQ EHLQJ RU OLNH D WKLQ.

, GRQ-W WKLQN , IHHO OLNH D WKLQJ«, NQRZ , IHHO
PHPEHU RI VWDII QRW D SDWLHQW DQG VRPHWLPH
WR EH RQH RU WKH RWKHU

KLFK \RX DUH UHVLVWLQJ

<HV«SDUW RI ZKDW ,-P LQWHUHVWHG LQ LV WKH SR
, KDYH IHOW DW WLPHV RK LW ZRXOG EH QLFH WR
TXLWH QLFH DERXW MXVW VLWWLQJ DQG QRW KDYL

<RX DUH RQ GXW\«PDNHV RQH FRQVFLRXV RI KRZ V
RQ GXW\

<HV
%XW LI \RX ZHUH QRW RQ GXW\ ZRXOG \RX EH OHV
, GRQ-W NQRZ

6RPHWKLQJ EHLQJ FDOOHG LQWR TXHVWLRQ« LV W
\RX DUH«WKH RQWRORJLFDO

6RPHWLPHYV , KDYH IHOW D SXOO WR MXVW JR DQG W
WLPHV WR EH EDFN LQ P\ UROH DV DUW WKHUDSLVYV

KHUH \RX IHHO FRPIRUWDEOH

<HV«ODVW ZHHN VHFRQG REVHUYDWLRQ WKHUH Z|
TXLHW«DOPRVW DV LI SHRSOH FRXOG EH DVOHHS D
JR WR VOHHS DQG WKHQ«, SLFNHG LW XS«DQG ZRQ
RIl DQG WKHQ OLWHUDOO\ ZLWKLQ D PLQXWH RQH
ZDQGHUHG URXQG DQG ZDV WDNLQJ WR RQH RI WKHI
WR KLP DQG VDLG«\RX ORRN UHDOO\ WLUHG«-\HV -«\

'LG \RX IHHO WKDW \RX ZHUH UHFHLYLQJ WKH WLU
ZHUH SURGXFLQJ LW

1R , WKLQN , ZDV UHFHLYLQJ LW«, WKLQN VR«LWYV
ZDV SLFNLQJ VRPHWKLQJ XS 7KHUH KDYH EHQ VR
REVHUYDWLRQ«WKH\ KDYH D 79 WKHUH ZKLFK ZDVQ
WKHUDSLVW«DQG WKHUH ZDV D SDUWLFXODU SRLQV



6.

‘0

QRLV\ EXW WKH QRLVH IURP WKH 79 «WKH FKDWW?}
VWDWLRQ DQG VRPHZKHUH HOVH DOO NLQG RI PHU
DQG PDGH PH IHHO TXLWH VLFN«DQG WKDW UHDOC
FRQQHFWLRQV WKDW GRQ-W DOZD\V FRPH DW WKH
ODSVH 7KH FRQQHFWLRQ RQ WKH 79«+RPHV XQGHL
LQ P\ DUW PDNLQJ«QRW FRQVFLRXVO\ DW WKH WLF
DVVRFLDWLRQ ZLWK LW«YDULRXV NLQGV RI FRQQHF
TXHVWLRQV«WU\LQJ WR OHW LW HPHUJH WR QRW S

7R DYRLG LQWHUSUHWDWLRQ«WR OLVWHQ
<HV«Ll , KDYH DQ DVVRFLDWLRQ OQRWLQJ LW GRZQ

>S«@



$SSHQGL]

7UDQVFULSW H[WUDFW 2 VXSHUYLVLRQ PHHWLC
JRQJ /ILQJI <)/ 0D\

0\

YRLFH LV GLIIHRHOQWDDW RG LHQWLILFDWLRQ , ZUI

VRPHWLPH DIWHBOKKBHKPHAIMWMNYOQQILQDUWLFXODUO\ VLIQ

6.

<)/

, QWHUHVWLQJ WR PH ZKHQ LW GRHVQ-W ORRN Ol
DSDUW«ZKHUH LW:-V QRW KROGLQJ LWV IRUP DOWK
DIWHU «

«DQG , JXHVV DV ZHOO LW:V DERXW FRQWH[W«W
WKDW VHHPV WR FDSWXUH VRPH LQIRUPDWLRQ«\RX

, W GRHVY THHO OLNH UHVLGXH RU WKH UHVXOWYV RI

6R WKH TXHVWLRQ LV GRHV WKH UHVLGXH VWLOO
GLVFDUGHG QRZ RU WDNHQ DSDUW DJDLQ"

,Q RUGHU WR PRYH LW LW ZLOO QHHG WR EH WDNF

%HFDXVH WKH GDQJHU 2 WKH ULVN 2 LV WKDW LW -\
D VHULHV RI HYHQWYV WKDW LW:-V JLYHQ D VWDWX\
IRU \RX WKDW LW JHWV FRQIXVHG IRU EHLQJ VRPH

, P QRW TXLWH VXUH DW WKH PRPHQZKIXW HWKY W/ W\
LYV DOWKRXHBWOWKH BPRPHQWKH PDLQ SDUW RI

HOVHZKHUH«FDSWXUHG LQ WKH YLGHR:-V DIQV& UHFR
YLVLEOUWXWHWHY «LQ VRPH IRUP RU RIV&E8 WPRWHAG. BRW
WKLV VSDFH 3HUKDSV WKHUH ZLOO EH DQRWKHU X
DWWHPSWLQJ WR PRYH LW WUDQVSRUW LW LQ LWV
GLVFDUGHG \HW SK\VLFDOO\ RU PHQWDOO\ DV L
SURFHVV W KROGV VRPHWKLQJ HYHQ LI ,-P QRW V
UHYLHZ WR SURFHVV WKH RWKHU PDWHULDO , KD
WLPHODSVH MRXUQDO QRWHV UHFRUGHG QRWHYV
SLFWXUH RI ZKHUH WKLV PDWHULDO VLWV

W FRXOG EH WDNHQ PRUH RU OHVV LQWR D JDOC
REMHFW ,W:V WKH VL]H RI D ERG\ 2 KDV WKH SDUW!'

, W GRHV KDYH UHVRQDQFHV IRU PH DV D ERG\ LGH
VHOl RWKHU 7KLV ITHHOV UHOHYDQW WR WKH FRQW
LOQWHUDFWLRQV ZLWK LW KDV EHHQ FRQVWUXFWF
DWWDFKPHQW WR LW DV D ERG\ RI VRPH VRUW 2 VRF
PLIKW EH VRPHWKLQJ XVHIXO KHUH WR LQYHVWLJD
LQ WKLY REMHFW WKDW , KDYH FRQVWUXFWHG LQ |



RI WKH ZRUN RI -R\ 6FKDYHULHQ -XQJLDQ DQDO\VW
ZULWHYVY DER®MRANKH ®SULFW XUH DQG DOVR DERXW GL
WKH SLFWXUH >REMHFW@ WR HIIHFW D UHVROXWLR
QHHG WR EH XQGHUVWRRG

«EXW WKDW:V RQO\ D VPDOO SDUW Rl LW«
6R LW:-V KRZ \RX ZRUN ZLWK LW RU DURXQG LW

<HV ,-P QRW FOHDU RI LWV VLJQLILFDQFH \HW VR
KRZ , XVH WKH PDWHULDO 2 ZKDW LW VSHDNV DERX

6KDURQ PDGH D UHDOO\ LQWHUHVWLQJ SRLQW DE
KHUH«

WKH\ KDYH WKLV SRWHQWLDO IRU EHLQJ XVHG |
FRQQHFWHG WR LW«

, FDQ-W UHP H FSENUWNILIQ W K\DKVE DWWGJH Q LI ENM K B \EHH | LEDLWW
FRQQHFWHG 2 WKH UHPDLQV UHPQDQWYV 2 ZKDW DS
FRWWRQ VKHHW DQG WKH SODVWLF VKHHWLQJ SO
LQWHUDFWLRQV 2 FRYHULQJ REVFXULQJ KLGLQJ |
VFULP KDG EHHQ ZUDSSHG DURXQG WKH EDVH RI W
SKRWRJUDSK WKH ZKLWH VKHHW UHPLQGV PH R
FRYHULQJ ZUDSSLQJ D VPDOO ERG\ DQG VLPLODUO\

7KH ZKLWH SRO\WW\UHQH SLHFHV DQG WKH GHQVF
PDWHULDOV DURXQG DQ DUWZRUN QRW PLQH WKI
FRXQWU\ WR DQRWKHU WKH DUWZRUN PDGH RXW R
WKHQ WUDQVIRUPHG LQWR VRPHWKLQJ HOVH VFXO.
ZKHQ , ZDV VRUWLQJ WKH UHF\FOLQJ DQG , QRWHG
VWXII WKDW ZH PLJKW RIWHQ WKURZ DZD\ DQG WI
SDFNDJHG FDUULHV RU LV FKDUJHG ZLWK SRWHQW
WKH SKRWRJUDSK DV , ZULWH WKH ZKLWH SRO\V

6FKDYHUHL BAYHDOILQJ ,PDJH



<)/

6.
<)/

UHPHPEHU KRZ , KDYH QRWHG WR P\VHOI EHIRUH W
GHDG RU DOLYH

,W-V D QLFH WRXFK EHFDXVH ZKR VD\V WKLV LV Q
LPSRUWDQW WKDQ WKDW

7KLV LV DV PXFK DV WKDW 7KHUH LVQ-W D GLVWL(

7KH GUDZLQJ DOVR :KDW:V \RXU IHHOLQJ DERXW V
RU LV LW DQ LQWHJUDO SDUW RI LW"

W-V DOPRVW OLNH D VKDGRZ 2 DV LI , GUHZ LW EHI
WKLQJV EHLQJ UH SUHVHQW WX H (G W W HUHQKH Z9D 8 +
IORRDV JRW DOO WKH PDOURY PR\ZR®GWSULDW® RYH
WKH JUDSKLMHJMFWKEBEIQHVW PDUNV , PDGH

% XW WKRVH DUH VHOI FRRWFE R XOW/R\ZUKNDAWY DKDGS SVHKGH
D WRNHQ

7TKDW ZDV WKH VWDUWLQJ SRLQW 2 WKH YHUWLFDO

%YHFDXVH WKHUH:-V DQ HFKR RI WKH VKDSH ODNHYV
UHKHDUVDO«D ZD\ RI WKLQNLQJ WKURXJK

W LV RIWHQ KRZ , VWDUW ZLWK VRPHWKLQJ

, OLNH WKH ZD\ WKH KDQGYV DUH SODFHG DURXQG
FDOOHG WR YGR: VRPHWKLQJ 2 OLNH \RX DUH VD\LQ
VRPHWKLQJ



‘0 7KH KDQGV FDPIWWBODWEMUIHDY WKH YHUWLFDO VFUL

EHIJLQXH®I , GUHZ WKH KDQGV DQG WKH XVH RI P\
VLIQLILFDQW LQ WKDW VHVVLRQ , KDG DVVRFLDWL
RXW

,W LV DOPRVW DV LI ZRUVKLSSLQJ VRPH NLQG RI
SULPLWLYH WULEH

<)/ <HV H[DFWO\

6.

7KHUH DUH DOVR DVVRFLDWLRQV ZLWK SBURKHELW I
UHSUHVHQWLQJ WKH JRGV RU GHDWK DQG WKH\ D
DURXQG KRZ WR FRQWDLQ RU FRQVWUDLQ RU SURYV

6LIPXQG J)UHXG Y7RWHPTRRGWDERRUG (GLMWQRQ RI WKH &R
6LIPXQG JUHXG 1HZ ,QWURGXFWRU\ /HFWXUHV RMGVEKRDQ
-DPHV 6WUDFKH\ /RQGRQ 9LQWDJH SsS

9$ WRWHP LV D VIPEROLF HPEOHP RI D SDUWLFXODU VRFLDO
FRPPRQO\ D SODQW RU QDWXUDO SKHQRPHQRQ OLNH UDLQ
DQG LV SURWHFWHG E\ WDERRV ZKLFK JHQHUDOO\ IRUELG N
RFFDVLRQV KRZHYHU WKHUH PD\ EH D ULWXDOLVHG NLOOL
$OOHJLDQFH WR D SDUWLFXODU WRWHP GHILQHV VRFLDO Ul

PHPEHUV RI WKH VDPH WRWHP DUHXFRLNGO 2 [|RRIEGE BQHQYHUY L
S



‘0

, QHHG WR JLYH WKLV PRUH WKRXJKW DQG ZKDW
HQTXLU\ +RZHYHU LW PDNHV PH WKLQN DERXW W
KROG DXWKRULW\ RU DUH JLYHQ DXWKRULW\ WR G}
IRUELGGHQ $OVR WKH ULWXDOLVWLF DVSHFWV RI
WRWHP RU WDOLVPDQ IRU PH" , DP UHPLQGHG DJDL
DERXW WKH fWDOLVPDQ:- DQGDW KHQ ZPE W H DWZ KALREKH)

YDOWKB WDOLVPDQ EHLQJ WKH UHVXOW RI D UHOD)
HPSRZHUV LW

6FKDYHUHL BAYHDOLQJ ,PDJH



$SSHQGL]
TIRWKLQJ OXFK *RLQJ 2Q- 2 7TUDQVFULSW

7KLV SLHFH RI ZULWLQJ 2 SURVH 2 ZDV UHDG IRU VWDI
&HQWUH GXULQJ )RFXV *URXS , ,W LV EDVHG RQ D WI
6WXGLR 6HVVLRQ , ZKHUH IRU WKH ILUVW ILIWHHQ Pl
UHFDOOLQJ P\ HISHULHQFH RI WKH ILUVW REVHUYDWLR
WKLV UHDGLQJ LV DYD IKOWESOWH RAY XV k H EZEHBWVH VWK [DHAD V

PXEK ISKS

7KLV IHHOV
VWUDQJH

, GLGQ-W NQRZ , ZDV JRLQJ WR GR WKLYV

QHHG WR VLW
OLNH D ILUVW WKHUDS\ VHVVLRQ
H[FHSW QR WKHUDSLVW
RQO\ FDPHUDV
UHFRUGLQJ PH
ORRNLQJ
EHLQJ ORRNHG DW

LW IHHOV SHFXOLDU

VKRXOG , KDYH VDLG WKDW
FRQILGHQWLDOLW\
DQRQ\PLW\

, PLJKW HUDVH

ILUVW VHVVLRQ
VDW IRU DQ KRXU
LQ D FKDLU
LQ WKH VDPH SODFH
IRFXVLQJ RQ ZKDW
ZKDW , ZDV IHHOLQJ
SK\WLFDOO\
HPRWLRQDOO\

VXUSULVHG PH

VLWWLQJ ZLWK P\ IHHOLQJV
JRW WKHUH HDUO\
HQRXJK WLPH
OHDIOHWYV
HLIKW

RQH RQ HDFK WDEOH
SDWLHQWYV



SHRSOH
ZKDW , DP GRLQJ
IHHOV LPSRUWDQW

WKH VXUSULVH ZDV

SRFNHWV RI QRLVH
QRW TXLWH RSSRVLWH
LQ IURQW RI PH
IURP WZR VLGHYV
QDXVHD
, GRQ-W XQGHUVWDQG
WKH VRXQGV PHUJH
, FDQ-W KHDU
QRLVH
RYHUZKHOPLQJ
VHQVHOHVYV

WRRN PH E\ VXUSULVH

VWUHQJWK RI IHHOLQJ
GLVRULHQWDWLRQ
PHDQLQJOHVV

QRLVH
ILYH PLQXWHYV
SDVVHG

RXW Rl VRPHWKLQJ

XQH[SHFWHG

, ZDVQ-W H[SHFWLQJ LW

VDGQHVYV
ZHOOLQJ XS
LVRODWLRQ
DORQHQHVYV

PRYLQJ LQ DQG RXW

WR VLW
WR QRW KDYH WR GR
LPPHUVH P\VHOI
VRPHERG\ WDON WR PH
QR GRQ W
QR FRQYHUVDWLRQ
D GLIIHUHQW IUDPH
ORRNLQJ LQ
QRW KHDULQJ
MXVW WDNLQJ LQ
VHQVLQJ
LVRODWHG
RXWVLGH
, DP RXWVLGH
FRPLQJ LQ
IURP RXWVLGH
QR LGHQWLW\
QR UROH
ZKHUH DP ,
LVRODWLRQ



VDGQHVV

LQ IURQW RI PH

EDFN ZDV WR PH

FORFN EHKLQG PH
P\ ZDWFK

, QHHG D FORFN
LQ IURQW RI PH

, ZDVQ-W H[SHFWLQJ WR EH ORRNLQJ LQ WKL
, ZDV H[SHFWLQJ WR EH IDFLQJ WKH RWKHU

ZK\ VR HPRWLRQDO
D KHDG DERYH
D VIXDUH IUDPH
EDFN RI D FKDLU
KDQJLQJ
IOHHFH
KDLU ZKLWH
VKRXOGHUV KLGGHQ
DUPFKDLU
IOHHFH KDQJLQJ
VTXDUH IUDPH
D KHDG
XQGHUQHDWK
RQH OHJ
D IRRW
MXVW DQ DQNOH
DQG IRRW
OHJV RI D FKDLU
DUPV

GLVFRQQHFWHG
VWUDQJH

ZHLUG

DEVWUDFW
RQH OHJ
RQH IRRW

DQ DQNOH , FDQ-W VHH

, NQRZ LW-V WKHUH
RI FRXUVH
D KHDG

VTXDUH IUDPH
IRRW
NQLWWLQJ
D VWUDQG
EHORZ
WKH IORRU
NQLWWHG
DQG WKHQ
WKH J\P
, ODXJK
D J\P

FDQ RQO\ ZDON ZLWK D IUDPH

, NQRZ



RI FRXUVH
H[HUFLVH

HPSW\ FKDLU
VTXDUH IUDPH
FDUGLJDQ

DQG ,-P WKLQNLQJ
, KRSH ,-YH VHW LW XS ULJKW
, KRSH LW-V FDSWXULQJ WKLV
EHFDXVH
, FDQ-W UHSHDW LW

DQG ,-P VWUXFN E\ WKH GLIITHUHQFH

LQ UHFRXQWLQJ LW
LW ZDV DV LI
QRWKLQJ PXFK ZDV JRLQJ RQ
P\ EDFN KXUWYV
. KXUW

,»YH JRW P\ EDGJH



$SSHOQGL]
T, QWHUUXSWLQJ WKH )ORZ- 2 $UW ,QVWDOODW

7KH DLP Rl EULQJLQJ WKH DUWZRUN LQWR WKH UHKE
LPDJLQDWLRQ FXULRVLW\ DQG GLVFXVVLRQ WKURXJK
LQ VLWX DQG GLVPDQWOLQJ LW :LWK DIJUHHPHQW IURF
IURP WKH 8QLYHUVLW\

'XULQJ WKH ZHHN SULRU WR WKH LQVWDOODWLRQ SR\
$VVHVVPHQW DQG 5HKDELOLWDWLRQ &HQWUH WR LQIF
SURMHFW /HDIOHWY ZHUH GLVWULEXWHG RQ WKH GD\
UHVSRQG DQRQ\PRXVO\ VKRXOG WKH\ ZLVK '"HWDLOV F












JHHGEDFN &DUGYV



$SSHOQGL]

T(QWDQJOHPHQWY ([SORULQJ WKH 8VH RI 6HOI
TUDQVFULSW

0(7+2' &RQIHUHQFH
'RFWRUDO 6FKRRO 6KHIILHOG +DOODP 8QLYHUVLW\ |

7KH SUHVHQWDWLRQ WDNHV WKH IRUP RI D SHUIRUPDQ
EHWZHHQ P\VHOI ' DQG -RQDWKDQ OLFKDHOV - LQ Z
3K' 7KLV LV WKH RULJLQDO WUDQVFULSW LQ WKH IRU
FRQIHUHQFH DEVWUDFW LV DYDLODEOH YLD WKH ZHE"
DYDLODEWWIDW 7277 GHEELHPLFEFKDHOV FR XN PHWKRG

>"(%%,( 7,7/( VOLGH@

+HOOR
7KH IROORZLQJ WZR SUHVHQWDWLRQV WDNH WK

P\WWHOI DQG -RQ«ZH DUH ERWK 3K' UHVHDUFKHUYV
+DOODP EXW ZLWK EDFNJURXQGV LQ RWKHU GLV
DV \RX FDQ LPDJLQH WKLV PHDQV WKDW WKHUH
UHVSHFWLYH SURMHFWYVY :KDW ZH SUHVHQW KHU
FRQVWDQWO\ HYROYLQJ FRQYHUVDWLRQV HDEK
PHWKRGRORJLHVY 7KH FRQYHUVDWLRQV IROORZ |
ZKLFK FRQFHUQV P\ ZRUN JOLPSVHV Rl UHODWH
- 6R \RX-YH MXVW ILQLVKHG D ZHHN SHULRG RI

EHHQ REVHUYLQJ \RXUVHOI LQ D KHDOWKFDUH R
DQG LWV JHQHUDWHG D KXJH DPRXQW RI PDWHU

<HV« , VWLOO IHHO TXLWH WDQJOHG XS ZLWK LW
P\WWHOI LQ WKH RUJDQLVDWLRQ«RSHQLQJ P\VHOI
HPRWLRQDO DWPRVSKHUH DQG WKHQ PDNLQJ DU

- , NQRZ \RX:-YH WDONHG EHIRUH DERXW WU\LQJ W
WHQVLRQV WKDW PD\ OLH EHQHDWK WKH VXUIDF



<HV«ZKDW ,-P LQWHUHVWHG LQ LV ZKHWKHU ,

XQVSRNHQ RU XQKHDUG «DQG VHHLQJ LI Zt
HPHUJHV«WKURXJK P\ UHIOH[LYH DUW PDNLQJ LC
LQVLIKWV«ZKHWKHU LW FDQ RSHQ XS D VSDFH IF
GLDORJXH« EHWZHHQ PH DQG WKH RUJDQLVDWLF
6R LI ,-P XQGHUVWDQGLQJ WKLV«\RX-UH XVLQJ \
LQYHVWLIJDWH WKH RUJDQLVDWLRQ«

\HV« ,-P XVLQJ P\VHOI DQG P\ DUW PDNLQJ SURFI
LQYHVWLIDWLYH WRRO BLEMWKDWNMPDIN HFD WHH @ VWHKL
UHODWLRQVKLS ZLWK WKH BEUPBIQLVDWLRQ LV Wtk

6R LW-V DQ LQFWRYW RIRBXKkRQ ERWK

<HV«DQG ,-P XVLQJ DUW PDNLQJ SURFHVV LV WKI
DQG GLVFRYHU\

, NQRZ \RX:-YH KDG DQ LQWHUHVW LQ RUJDQLVD!
VLQFH \RX GLG \RXU 0%$ LQ WKH SV\FKRDQDO\VLV
<HV«LQ WKH ODWH ‘V« DV SDUW RI WKDW , GL(

ZKLFK , VXSSRVH ZDV WKH ILUVW WLPH , XVHG P\
ZKLFK WR WXQH LQWR WKH HPRWLRQDO DWPRVS

7KDW ZDVQ-W UHVHDUFK WKRXJK"

1R«QRW DV VXFK«LW KDG DFWXDOO\ EHHQ GHVLJ
WUDLQLQJ PHWKRG IRU WKLQNLQJ DERXW RUJDQ
HPRWLRQDO FRQIOLFWYV WKDW PD\ EH VWLUUHG

'LGQ-W \RX JHW WKDW SXEOLVKHG DV SDUW RI1 D

<HV«VR LQ WKDW UHVSHFW LW KDV FRQWULEXWH
$QG WKH FKDS ZKR GHVLIJQHG WKLV PHWKRG LV
<HV WKDW:V ULIJKW %YRE +LQVKHOZRRG«

LQ IDFW ,-P UHPLQGHG DERXW KLV UHVSRQVH WF
SRLQWHG RXW WKDW P\ HQTXLU\ LV DERXW D PH
SDUWLFXODU RUJDQLVDWLRQ DQG , QHHG WR EF
PHWKRG PLIJIKW IDLO«DQG RI FRXUVH , GRQ-W NQ
WKLV «

%XW SUHVXPDEO\ \RX KDYH DQ XQGHUO\LQJ IHH
PLIKW EHFDXVH RI \RXU H[SHULHQFH RI XVLQJ U
SVIFKRWKHUDS\ SUDFWLFH«



HOO \HV« P\ WKLQNLQJ«P\ OLIH« KDV EHHQ
SV\FKRDQDO\WLF LGHDV RYHU WKH SDVW \HD
HPRWLRQDO UHVSRQVHV RU P\ FRXQWHUWUD!
LQIRUPLQJ P\ ZRUN DV DQ DUW SV\FKRWKHUDSLYV

%XW , UHPHPEHU ZKHQ \RX WUDLQHG DV DQ DUW
WR RSHQ XS VRPHWKLQJ HOVH«

<HV«ZKHQ , ZDV WUDLQLQJ , IRXQG WKDW« IRU P
H[SHULPHQWDO DSSURDFK WR DUW PDNLQJ RSHQ
RI ZRUNLQJ IRU PH«D PXFK PRUH SOD\IXO VSDFH
LPDJLQDWLRQ« EXW DOVR D PHGLDWLQJ VSDFH«
WKRXJKWV RU IHHOLQJV WKDW PLJKW EH GLIILFX
ZKDWHYHU UHDVRQ« VR LW EHFDPH D NLQG RI W
PDNLQJ«

6R \RX EHFDPH LQWHUHVWHG LQ KRZ PDNLQJ DU\
DERXW WKLQJV GLITHUHQWO\«
<HV , EHFDPH LQWHUHVWHG LQ KRZ DUW PDNL:

UHIOHFWLQJ RQ WKH FOLQLFDO ZRUN EXW DOV|
UHODWLRQ WR WKH ZRUN «WR WKH SHUVRQ RU W
ZKDW LW PLIJKW DFWLYDWH RU VWLU XS LQ PH
LQIRUP DQG IHHG EDFN LQWR P\ ZRUN«

6R LW RSHQHG XS D GLIIHUHQW ZD\ RI ORRNLQJ

<HV SRWHQWLDOO\«EXW , WKLQN WKDW WKHUH
FRQWH[W DQG WKH ZD\ WKDW WKH ZRUN ZDV EHL

«
+RZ GR \RX PHDQ"

7KH DUW PDNLQJ WRRN SODFH LQ D FRQILGHQWL
WKH WUDLQLQJ«WKH DUWZRUN ZDVQ-W EHLQJ PD
EHLQJ HYDOXDWHG RU MXGJHG DV JRRG RU EDG

9HU\ GLITHUHQW IURP WKH DUW ZRUOG"

<HV«ZKDW SDUWLFXODUO\ LQWHUHVWHG PH ZDV
FUHDWH D VSDFH IRU WKH SOD\ RI WKRXJKWV«IR
DERXW ZKDW PLJKW EH JRLQJ RQ LQ D SDUWLFXC
GLIILFXOW WR DUWLFXODWH«IRU KROGLQJ PXOW

6R LW UDLVHG TXHVWLRQV DERXW PHDQLQJ"

<HV«LW ZDVQ-W DERXW IL[LQJ WKH PHDQLQJ RU
DVVRFLDWHG ZLWK SV\FKRDQDO\VLY DQG DUW W



PRUH DERXW SOD\LQJ ZLWK WKRXJKWYV DQG DVVI
WR HPHUJH«WKLV LV ZKHUH , ILQG :LQQLFRWW -V

KDW LGHDV DUH WKRVH"

'HOO , VXSSRVH ,-P WKLQNLQJ KHUH RI WKH GLII
HPHUJH PRUH VSRQWDQHRXVO\ RXW RI D SOD\IXC(
ZRXOG vD\ DUH OLNHO\ WR EH PRUH DXWKHQWL|
LQWHUSUHWDWLRQ PLIKW EH SUHPDWXUHO\ LPS
Rl VRPH NLQG«

'R \RX PHDQ WKDW WKHUH DUH DOO VRUWV RI W
PHDQLQJVY RU KRZ PHDQLQJ LV PDGH"

<HV«,-P DZDUH , KDYH D UHSHUWRLUH RI H[DPSO
ZD\V Rl GRLQJ DQG WKLQNLQJ DERXW WKLQJV Wt
EXLOW XS RYHU WKH \HDUV«P\ KLVWRU\«ZKLFK P
WKHVH DV VWDUWLQJ SRLQWV UHIHUHQFH SRLQ

6R SDUW RI GRLQJ WKLV 3K ' LV DERXW ZDQWLQ
GHSWK"

<HV«DQG SXWWLQJ P\WHOI LQ D )LQH $UW VHWW.L
SRVLWLRQ«SXWV WKH HPSKDVLV RQ WKH DUW PD
«,-P WUDQVSRVLQJ DVSHFWV RI P\ SUDFWLFH LQ)\
JXHVV«DOORZLQJ D GLITHUHQW SUDFWLFH WR HP
DQG VLWXDWLRQV , HQFRXQWHU

%XW ILQH DUW KDV D YHU\ GLITHUHQW ODQJXDJI
FRQYHQWLRQV

<HV«DQG , IHHO YHU\ PXFK DQ RXWVLGHU DW WL
FKDOOHQJLQJ P\VHOI

4XHVWLRQLQJ SULRU VA\IVWHPV RI XQGHUVWDQGL

<HV«GLVUXSWLQJ P\ SURFHVVHYVY DQG EHLQJ SUH
GLVWXUEHG DQG WR IHHO WKH HIIHFWV RI WKDW
ZRUN DV D SVA\FKRWKHUDSLVW EXW LV DOVR SDU
D ORW RI LQWURVSHFWLRQ DQG VHOI DQDO\VLV

WKH VHOI UHIOH[LYH ELW«, KDYH WR ORRN DW P
WKLV SURFHVV DQG KRZ WKDW LQIOXHQFHV LW «)
FRQIOLFW ZLWK GLIITHUHQW SDUW RI P\VHOI

, NQRZ \RX:YH WDONHG DERXW WKLV HQTXLU\ WK
DQRG WKURZLQJ \RX XS DIJDLQVW «QRW MXVW WK
EXW DOO VRUWYV RI«TERGLHV-

<HV « QRW MXVW WKH SK\VLFDO ERGLHV WKH S
REVHUYLQJ EXW DOVR RWKHU LQVWLWXWLRQDO
WKHRUHWLFDO DQG RI FRXUVH PDWHULDO ERGLF



6R WKHUH:-V D ORW RI WHQVLRQV«

<HV« LQVLGHU RXWVLGHU«HWKLFDO GLOHPPDV T
ORRNHG DW«WKH SRZHU G\QDPLFV«SULYDWH DQ
EHWZHHQ DUW WKHUDS\ DQG ILQH DUW««DOVR K
PLJKW LPSDFW RWKHUV DQG KRZ RWKHU ERGLHYV
QRW NQRZLQJ «

W VRXQGV FRPSOH[ SURFHVV«

<HV« D FRPSOLFDWHG VLWXDWLRQ«ORWYV RI LQW
OLNH TXLWH HQWDQJOHG «DQG GLIILFXOW WR V&I
VRPHWLPHV«D ORW RI XQFHUWDLQW\«

W RIWHQ VHHPV WKDW«DUWLFXODWLQJ VRPHWE
FRPSOLFDWHG «ZKHQ \RX JHW \RXU WKRXJKWV R
DERXW WKHP«LW KHOSV WR FODULI\

<HV«WKDW:V ZK\ KDYLQJ GLIITHUHQW FRQYHUVDW
WKRXJK LW PLIJKW EH YHU\ FKDOOHQJLQJ«ZH PLJ
RU DJUHH«EXW XOWLPDWHO\ JHWWLQJ GLITHUHQ
WKHVH KHOSV PH WR ZRUN RXW ZKHUH , DP LQ U
DUWLFXODWH WKLV IRU P\VHOI LQ D ZD\ WKDW W

«LW VRXQGV D ELW OLNH WKH VDPH WKLQJ KDS?:S
KHOSV \RX WR FODULI\ LW LQ \RXU RZQ PLQG« W

<HV«, WKLQN P\ DUW PDNLQJ LV NH\ WR WKLV «WF
WKH SURFHVV«WKHUH LV VRPHWKLQJ DERXW WKl
SK\VLFDO ERG\«WKDW KHOSV PH WR SURFHVV P\
FDQ-W DUWLFXODWH LW LQ ZRUGV«

«, VXSSRVH , DP XVLQJ P\ ERG\ DV D NLQG RI VLV
SURFHVVLQJ DQG WUDQVPLWWLQJ LPDJHV«

6R \RXU LGHD LV WKDW WKH DUW PDNLQJ PD\ SL
RUJDQLVDWLRQ "

<HV WKH\ PD\ RQO\ EH IUDJPHQWYV JOLPSVHV W
PRPHQWV«EXW WKHVH PD\ HYRNH IXUWKHU DVVR
HPRWLRQV«WKDW LQ WXUQ ERWK DIIHFW DQG U]

7KH DUWZRUN UHFRUGV \RXU SURFHVV LQ VRPH
\RXU PHPRU\"

<HV«, VXSSRVH WKDW LV DOVR SDUW RI LW LQ !
LW GRFXPHQWYV WKH SURFHVV«DFWV DV D IRUP R
WDNH WKH VKDSH RI DUWZRUN «EXW LW DOVR FU
WDNLQJ VRPH GLVWDQFH«WKLQNLQJ DERXW ZKD)
DP LQ UHODWLRQ WR LW«LW HQDEOH PH WR ORR
SRVLWLRQ«FULWLFDOO\ DV ZHOO , KRSH«



«D VSDFH IRU FULWLFDO UHIOHFWLRQ «

<HV«HVVHQWLDOO\ , WKLQN WKH FRUH RI ZKDW
WKURXJK P\ DUW SUDFWLFH DV D PHWKRG IRU OF
RUJDQLVDWLRQDO FXOWXUH EXW XOWLPDWHO\ .
VRPHWKLQJ LQ WKLV VHOI UHIOH[LYH SURFHVV D
DQG IRU WKH RUJDQLVDWLRQ DQG ZKHWKHU WK
UHIOHFWLRQ DQG GLDORJXH

BR WKH IXQGDPHQWDO SURFHVV LV DERXW WU\L
WKURXJK \RXU SURFHVV«WKURXJK DUW PDNLQJ [
GRFXPHQWLQJ«UHFRUGLQJ \RXU SURFHVV LQ GLI
YDULRXV PDWHULDOV DXGLR YLGHR SKRWRJUD
WKLQJV GRZQ«QRWLQJ

«DQG WKURXJK HQJDIJHPHQW DQG GLDORJXH ZLW

WKH\ DUH DOO ZD\V ZKLFK PLJKW JLYH \RX VRPH
RQ«HDFK JLYHV D GLITHUHQW SHUVSHFWLYH

KLFK KDYH LPSOLFDWLRQV«DQG PD\ LQIOXHQFH
ZRUN «

%XW WKH DUW PDNLQJ LWVHOI LV \RXU PHWKRG
WKURXJK ZKLFK \RX DUH XVLQJ \RXUVHOI WR WU
VLWXDWLRQ «

<HV«WKDW:V DERXW LW



$SSHQGL]
TA4XHVWLRQLQJ D %WRG\ RI ODWHULDO:- 2 SUHVHC

0(7+2' &RQIHUHQFH
'RFWRUDO 6FKRRO 6KHIILHOG +DOODP 8QLYHUVLW\ |

7KLV LV WKH RULJLQDO WUDQVFULSW RI WKH SHUIRUP
D YDULDWLRQ RI ZKLFK ZzDV DOVR SUHVHQWHG DW WKH
DQG WKH &ULWLFDO $UWV LQ +HDOWK 1HWZRUN HYHQW
W FROQWLQXHV WR EH DGDSWHG GHSHQGLQJ RQ WKH&
SHUIRUPHG DORQJVLGH H[WUDFWYV IURP fWKH YRLFH

FROXPQV WR EUHDN XS WKH OLQHDU QDUUDWLYH

$V , EULQJ WKLV ERG\ RIDDRQON ZQWR WKBWHYHU , D\
URRP , DP UHPLQGHG RBDUPO\WHOBGQG XQDEOH WR
ZKHQ KH VD\V WKDW DUWPL\R D BEROMEQH QGUQQH -V LQWF
VRPHWKLQJ LQWR WKH SUHYMHEOWM VR RV KR WHL W FEDRH W |
EH DWWHQGHG WR :KDWH,[SHUIGHQEEGWHRFWEW WKURXJ
SUHVHQW URRP IRU FRQVQBRNDDW. RRXWKR®H RYG QRZ
D JDWKHULQJ RI WKUHDGY 2 ODWRW WRIERERGHWI DJDLQ \
PDWHULDO 2 D VSHFXODWKRXZIZKMYLRY P BHDG ERG)\
RQJRLQJ UHIOH[LYH FRQ@VDSBHEGLRQ DWKHODWRXG 2 DV
UHVSRQGYV WR R\QHFSPIULE®BHBO 2 GLVSRVDO $UH \R|
VWURNH UHKDELOLWDWLR®YGDHEHRWHWH 2 L\QK WRXHG H G
FRQWH[W Rl DQ DFDGHPERQFHWOHBVHIRPEFNLHZ 2 VLO
HQTXLU\ QRLV\ LQ \RXU PDNLQJ" $UH \

OLYH ERG\" :KDW XVH GR \RX
:KDW GR \RX DVN RI PH WKH ERG\ VHHPV

WR GHPDQG DV , SUHVHQWKHWERQ \\RIXVDDUHR WK HY R FI
VLWXDWLRQ 2 WR EH ORAEMRHIGE @D WO W KRXUGHGV UHSHDYV
DQDO\WHG 2 RU LV WKLV MXVR\\PH GIU PMIBFWHIREV2ZWR LQ
D GHPDQG , SODFH RQ \RXW WHKHHIER®VIHUV D SUDFW
WKDW \RX GR P\ ELGGLQJWQBQYBRVYMHIN JRX IURP R



DQRWKHU DQG PRUH VXRVWRXWIQD©\ \RZSBSRUNW DV T
DQG FRQWDLQPHQW WK D ® DIWHU UDW KRDHU VIO P WAH U\ P X
SUHGHFHVVRU ZKLOH VWLOO DOORZLQJ \RX WR

EH VHHQ DQG WR EUHDWkHUHFDOO =, WKLQN LW ZDV I
RI WKH REVHUYDWLRQV 2 WK

<RXU VKURXG 2 D ZKLWH VKSR @ ¥REHQWNY K HHOW . Z1
SRO\WKHQH , ZUDSSHG DPR¥YEIWRAkPIEWEKRXIKWYV WKD
XQGHUQHDWK ZKLFK DUH'®&H Wbl HEREOY RUVRQHU
DUH PDGH RI 2 vWULQJ QBRBN LA PHOFRNHS FXLOGLQ
ZRRO FDUGERDUG FOD\ YWobe¢RPP XPRIF&IsY XVSHQ
SODVWHU EDQGDJH DQGSFRE®Y YR IWHUHPoWUXHO DQ
JDWKHUHG E\ PH RYHU'RWKANHHBbLYJ \RX LPSULVRC
DVVHPEOHG LQ WKLV SODFHRWRKYDSKeHvRPQLEW UHFR
VWXGLR 2 DOG LQWLPDWHEOWERGE WRIRW KWK \RX

GXULQJ WZHOYH KRXU ORGXYHPRUPH) VRV uKpt O SOHWY

SHULRG RI WZHOYH ZHHNYPEHWWRHRQRY YXYHPPLQJ DW
DQG $SULO IUHH , IHOW \RXU SDLQ DQG F

NQRZLQJ KRZ WR UHVSRQG
<RX ZHUH QRW SODQQHG Z2DVWZ IOHH@® V WLQRW WER X JKW
WKH IRUP \RX HPHUJHG LYRPHING @®R RGNWUXFWXUH 2
ZKHQ , EHJDQ ZKDW IRUP PRIKIR XDXCSW/PBIW \RX WR V)
\RX KRZ , ZRXOG FRQVW WQGWH SRXQ GRIY W&DW DZD\ IUR
WZR \HDUV ODWHU , ZRX Q6 WEH RIQUIHQ2\R KXW WDMNLQJ \R X
LQ D OHFWXUH WKHDWUHMRXW ER®ODISVIHGHL®MHD KHDS
ZLWK YDULRXV DVVRFLDWKRVWEBGD SHE WR/X MPKHUH  $¢
SODVWLF EDJV DV LI D PEOGHWRKOXWMBRNXH®RZQ 2 WHR
SODFH DQG , KDYH EURXJKWXMQ \WKHDE DL GHRPHZKHUH L
WR EH H[DPLQHG +DYH , PHWEHHBRXRUXHQFRXQWHUV |
ZRQGHU" .LOOHG \RX RIILD\WRHQDW 20OWRVGLVWDQFH P\
DWWHPSWHG WR GR VR EWKDRRWHDRRKXDW RXWRBHODWLR
PXFK WR WKLQN DERXW XPRQRDWHORX,FRIKOG FDUH |

D KHDY\ ZHLJKW WR FDUU\ DURXQG 2 WULFN\

WR KDQGOH DQG GLIILFXoWPFRPEIIHBY wDipd! @W PRU
DQG , VWUXJJOH WR PDQDRX DRI Fp Wit R/ i VN Y 2 HQJ

LOQWHUDFWLQJ ZLWK \RX 2 FR



2 EHFRPH PRUH HQWZLQMHWGDLRIKUIRDH 2DV WKH SDLQ R
SDUW RI \RXU FRQVWUXF WDR® R &XQRWKEH UHFRIYHUHG
ZHHNV RQ 2 XQH[SHFWHG X\QDW®&H WIRYBOWQRX@DWH WK
RI RXU HQFRXQWHU W XU QH G W RIDAEO DLAG Z,R HEOMWV, WK UR:
GHDG LQVLGH 2 DV LI D SIUW WRIXRHWKUHDBGNGRII WKH Z
2V LW WKH UHSHWLWLRQ | RQGHLW MRKH WRYGNEQH , I+
2 WKH SURWRFRO 2 WKDW WDBWNW W KW KDLQH GXEBHEDWH G
WKH KXPDQ DQG PDWHURRPQVWQBRAWWHWDYH SXW W
'KDW LV LW" :KDW LV EHDQIH@HDRGHHUHE'QJ PH 2 DV
'KDW GR , HPLW WKURXJKFRQ S WH\NHF@FHE DDV PRQVWHU W
REVHUYHU" $P , D FROWDIGHI\RPRAKHGDQG KXPDQ SDL
MXGJHPHQWDO ERG\ WKDM/ IDKWFIKE M SIKNIRPWDLQ WKH UF
GLVWDQFH" 2 RU LV P\ ZEGPHIRNGRIDWEBILIAG ,Q UHPRU
ERG\ DFWLQJ DV D UHFHLRXW WRKUHIGNMDQ B KHOS \RX

ZLWQHVV WR VRPHWKLQJ "
, W LV PRUH WKDQ D \HDU DI\

$V WKH ZHHNV SDVV WKHD @GP HWD\O , REDVYHHUYDWLRQ W
SRVLWLRQHG LQ WKH VSDKEBHWWIRRDRFXPRQWXU ERG\
HYHU\WKLQJ EHFRPH OHMJMWUBDWHQJOILQLVKHG FRQ)
LQWUXVLYH DV LI WKH FUKDW FODUWLIFHX ®DW URUP 2 ¢
DFDGHPLD DQG WKH KHDOM|EFADUH QRHAS MMM EHEQH RN H
ZDWFKHV P\ HYHU\ PRYHKDEH®DLWDWLRQ FHQWUH V
H[SRVHG DQG QRW ZDQWDQE WR RAQ/HHIRP HDUO\ RC
FRYHU P\ HHHV WKHQ WKHIHVEBQFKV, DRBGWEEQWHG V
P\WWHOI IHHOLQJ WKHLU RXWDQ\GHQI LMFPWR RMWHKHU SOD
VWLIOLQJ P\ FUHDWLYLW\RX G YOREN.IDE VRUWSRJ RRRNH G L G
DQG WKLQN IUHHO\ 2 IRUZDWOON VXFKDE®RE WR GR LW
P\ FORWKHV P\ LGHQWLWWUJBQ® SXM(LEQODLPSHUDWL"
PDVN 2 EHFRPH IDFHOHVWHRHPYWURRNH UHKDELOLWDWL
WUDQVIRUPLQJ LQWR VR X\LGAWVXD XL QRMH O DIL BLAEE\OVH. EO H
QRLVHV <RX EHFRPH XKWDBJOHDERVDW GXULQJ WK
ZRUWKOHVV PHDQLQJOH\REEHWYDIMAR G EHWRVIKHG WK
VFUDSVY DQG OHIW RYHUVHESRMIKWFKHBBFINRPR WKH R
D IRUPHU WLPH DQG SODMKHR VRAUPXRIOR®J WR

ILQG D ZRUWK D YDOXH D SXUSRVH D XVH



, GLG YLVLW \RX GXULQJ WRHRXQUNPLDLE@ BRIGLREDUHIXO
ZKLOH \RX ZHUH VDIHO\ ORXW H3 DZION WWPE&E OQOH DV LI DQ
HYHQ LQYLWHG D IHZ SUEHIBHHHSDENRQO MV KMRP 2 DJIDI
ORRN DW \RX 3HUKDSV LQ ERHBVWG'LWRKDWGLQJ WKH E
GLVWDQFH 2 VSDFH WR UKDOHFBURXEMXW , KIDIGFK VHHP\
ORVW P\ FORVH HPRWLRQOSODFRQQRE W,LRQDAS. WRKXU XSU
\RX 2 D VHQVH RI \RXU YDWXH 2 YRO\WREBQHN VKHHWLQJ
JLYHQ PXFK WKRXJKW WRRKRIUHGZRXERWK DW WLPHYV
PRYH \RX RU ZKDW \RX PLWKW @QKHWH$YWHHW &DUHIXO
DOO \RX ZHUH RQO\ DLQDMAKBIUR®QJ DRIG OD\ \RX JH
LOQDQLPDWH PDWHULDOV FUD®OREWKPW RDN EHHQ PD
TWKLQJ: %XW , KDYH WR \RHXW WRXQRXWVRLQXKDWRXQG V
URRP 2 \RX FDQ-W VWD\ SOIOHFBHH MRUNYWBR ULVN\ WR
'KHQ , RULJLQDOO\ WKRXJRW RPERPXVWVRZBOQ@PNLRUIIKW GURSE
\RX XS DQG WUDQVSRUWLRIKIRKED DEDHKH@IBE DQG WRJL
VHSDUDWLQJ \RXU ERG\ SDRMWVERGWRXMWDR L @AKHBD W W X G|
LI 2 GLVSDVVLRQDWHO\ PDWKHHRXAGEG WMXD/QWHV IURP S
GLVPHPEHU \RX SDFN \BRNQERRPOHQGILQJ WKH SRZHU
YDULRXV ER[HV DQG WKHRI WFADDMMHR EMHGRXG ERG\ LQ
, ZRXOGQ-W EH DEOH WR EXWLRXUY DSUQW XIODRI VRUW
ER[ EXW WKDW ZRXOG EH5SHUHODSWM'YHO\ HDV\ WR

FDUU\ DQG ILW LW LQ WKH EDFN RI P\ FDU %XW

ZKHQ , DSSURDFK \RXx DJbWK pHRRYRRNW IURP  WKH
FORVHO\ DW KRz LQwWLPOMWHKEEERX YW BWH R EVQWUH

DUH ZRYHQ ERXQG 2 HQWEZPYHE R¥RIRR&HLQ DQRG SO
DQG PLQH ZLWK \RXUV 2z WRY YO B WHHEWERGY SDUN
WR VHSDUDWH RU GLVPDWWHKIRK RRER VRPUIRX TRU
FROQVWLWXHQW spuwVv IHRbD BRBBLERd WRLVRWIKH VDF
LQWHJULW\ ,w LV DV LI DNPERRRWDRU QKU D ZHH
HQJDJH ZLWK \RX DJDLQ 2WARXIF I PEX 24BKN RYHU WZt

FRPH EDEN WR OLIH WKPEOMKREXLKEWRXKXERGY WDNHYV

WRXFK DQG HYRNH LO PHURRP , OHDYH \RX WKHUH IF
\RXU XQZUDSSHG VWDWH DV

6R , EHJLQ E\ UHPRYLQJSORWH @®W WRRNLQJ DW \RX Il
ORRVH SLHFHV DQG DUWHKHQ VU RWRWUQRWDMWAHKWHGDP V



HDVLO\ \RXU ERG\ ILWV LQHVKRZSORDA YHWR WKH LPDJL:
WR EOHQG ZLWK WKH HQ YSURRHFPVHHV 2 \RIOHRGHQWLILF
XQPRYLQJ 2 SDWLHQW $Ws RRWKHIFOWWR PHVRIRW UDQV IHU
VHHP UHPLQLVFHQW RI WKIHDRIDFK\IWQNYV E2LW KV KLV LV Q
WKHLU ZLUHV PDFKLQHV B\R@DVR DDRERNVL W K fEZWON - R
XQWLO DFWLYDWHG 2 EURXRKWKWRSORLHHWRENHBIO WKL
PHPEHU RI WKH VWDII WHDPW,LER®BVQHREKBW LW PHDQ
JLYHQ \RX \RXU YRLFH 7K\ORN EBPMXOMWMHWDEROH PHVV
WKDW PLJKW FKDOOHQJH RPRILVWRKWE G7 OHWGH DRIGIW UD G L
ZKLVSHUV DW WKH QXUVLBDXIWRIWLRQ @RFANBAHZ| EDO
DSSURDFK QHUYRXVO\ WRDWRRNXN HYRIMNH DQG SURYRI
FORVHO\ 6RPH VKDUH WHKHNKHWY RRXZKWW KHW KW KURXJ|
PH LQ SHUVRQ 2 RWHKHUWDJIJHRH@W LQGLIIHUHQFH
DQRQ\PRXVO\ GLVPLVVDO 2 \RX GUDZ DWW

HWKLFV RI FDUH 2 KRZ WK|

6R ZKDW GR , DVN RI \RX5kRY ERH®' Blbc SVIFKRORJILF
PDWHULDO" KDW GR ZH V(- RycLRYR e IRU DV L
URRP IRU FRQVLGHUDWLRRS ¢ KDWKyUKRSKIG YDULRXV

ZKHQ , EHJDQ WKLV HQGHRHMRKUNVARIM MEDY vHwwLQIV
PLIKW JOHDQ VRPHWKLQIpRIGR WRALYHWRRBE D oFH

FXOWXUH 2 Rl WKH XQVSRMRBPY WHIMLERRYsBEFPHsSWLEO
KXPDQ GLOHPPDV WKDW &g, BRPR Y WU IHONR DQG 1UF
ZLWK LQ RXU HQFRXQWHWLGLWK G FRYEWSW LRYVYwWKH
2 LQ WKLV FDVH D VWURNWYHEREQLEVRWLRQ GRG0l
FHQWUH LQ WKH FRQWHI[W R4 Rk P FPFE P EpRIN KRV

UHVHDUFK HQTXLUV 21 FRIMAL WP VS RRWoGc cHDwk
D UHDO ERG\ LQ WKH VHQVH Rl EHLQJ D OLYH

SHUVRQ EXW P\ IHHOLQJY DUH UHDO DQG YHU\
PXFK DOLYH DV DUH WKRVH RI WKH SHRSOH

ZKR GR WKH FDULQJ DQG WKRVH ZKR DUH
FDUHG IRU LQ WKH VWURNH UHKDELOLWDWLRQ
FHQWUH HYHQ LI WKHUH DUH QR ZRUGV IRU
WKHP RU WKH ZRUGYV FDQ-W EH SURGXFHG 6R
WKHUH LV VRPHWKLQJ YHU\ UHDO DW VWDNH KHUH
2 UHDO VXIIHULQJ












LEOLRJU



$EUDP 7KIHQ/DQJXDJH RI :LQQLFRWW $ 'LFRQBARU\ RI
.DUQDF

$SEUDPRYLY7KB BUWLVW ,V BUHRWEWQFH 1HZ <RUN 1<
KWWSV 7Z7ZZ PRPD RUJ OHDUQ PRPD OHDUQLQJ PI
DEUDPRYLF WKH DUWLVW LV SUHVHQW

$EWV 7RPPD -XQH2 6HSWHPEHU ([KLELWLRQ /R
*DOOHKWWSY Z77ZZ VHUSHQWLQHJDOOHULHV RUJ ZK

$KPHG BIOWBXOWXUDO 3ROLWLFV Rl (PRWLRQ (GLQEX!

333 1+DSS\ 2EMHKWVS$ I THEW 7 KHGR WB\ SOHHODAAWYV D *UHJJ *UH
6HLIJZRUWK DQG 6DUD $KPHG 'XUKDP 1& 'XNH 8Ql

333 ,QVWLWXWLRHPLQ LADE LIWYOMR\V

KWWSV IHPLQLVWNLOOMR\V FRP LQVWLW
$OEHUV2Q@ORYLQJ 1HZ ([SNQGABWBOQWLRQ 3ULQFHWR
3UHVV >0LGGOHWRZQ &7 :HVOH\DQ 8QLYHUV]
333 ROR ([KLE2ZFMWMLRBHU 2 -DQXDU\ JRQGRQ 7

$UH .D\ Y7RXFKLQJ 6WRULHV 2EMHFWV :ULWLQJ 'LII

6HOI 5HITK[LYL{RXUQDO RI :ULWL @GS BB QU LWXH &
2

$URQ /HZLV Y6HOI 5SHIOH[LYLW\ DQG WKH 7KHUDSHXW
3V\FKRDQDO\WLF 3V\FKRORJ\

$XHVWDG /HQH 7R 7KLQN RU 1RW WR 7KLQN2D 3KHQR
3HUVSHFWLYH RQ ([SHULHQFH3VARK®BD Q@D D\QAF DD
(GXFDWLRQ OHQGEQBOD®PIDLQEULGJIJH DQG /LQGH
5RXWOHGJH ss 2

$XIXVWR /XtV 0 T8QFRQVFLRKYY.MRZIH G QH& RJ QX WM\

2

%DLOH\ 6WHSKDQLHS$UWQWRINOG\G %RGLHV?

%DOGZLQ 7KRPDV 7KH ODWHULDOREWGFBZLY]|WKBDR
/IDQJ

%DOODQFH $OLVRQ T*KRVWV 3HUIRUPDQFH 3UHVHQW
*HVWXUHV LQ *$UAW U B FWLFIHV L Q JKW\K 2 R/U GARKY KLY 0% Ht
ODQFKHVWHU 2 )HEUXDU\



%DUDG .DUHQ 9f'LIIUDFWLQJ 'LIIUBPWREQDRXWWLQJ 7
2
333 QHHWLQJ WKH 8QLYHUVH +DOIZD\ 4XDQWXP 3K\VI
OHDQLQUKDP 1 & 'XNH 8QLYHUVLW\ 3UHVV
333 {OHHWLQJ WKH 8QLYHUVH +DOIZD\ 5HDOLVP DQG 6F
&RQWUDG)HMLRQP LEFLHQFH DQG WKH 3KLORVRS

%DURQH 7RP DQG (OOLRW : (LVQHU $UWV %DVHG 5H\

%DUUHWW (VWHOOH fODWHULDOL&SDUQDBFWREZQBGNKH
D 1HZ ODWHULDOLYRQ®/KQRXIK7WKHWIWY SS 2

%DUUHWW (VWHOOH3DRBWABH HEDWBHWROWFKIGMNSSURDF
(QTXUBRQGRQ , % 7DXUXV

%DUWKHYV 5RODQG T7KH ,MDIMK RIX W DSQNM] YBRVUH SK & Q -

HG E\ 6WHSKHQ +HDWK SS 2 >$VSHQ
/| DXWHXU ODQWHLD 9 @
333 7KH 3BUHSDUDWLRQ RI WKH 1RYHO /HFWXUH &RXU'
DQG wubQv .DWH %ULJJV HG E\ 1DWKI
<RUN 1< &ROXPELD 8QLYHUVLW\ 3UHVV >/D S
&RXUV HW VpPLQDLUHYV DX &ROOqJH GH )UDQFH
eGLWLRQV GX 6HXLO @

%DUWOHWW 9DQHVVD T3V\FKRVRFLDO &XUDWLQJ $ 7
DW WKH ,QWHUVHFWLRQ EHOWZGHLHFD @ HDX®\W R LDADLGH B F

DWFKHORU 'DYLG 12Q WKH 5HODWLRQ@QIQLLS$SOHE\W BN H (

DQG WKH 0R GHULYHINW ZW[V&IRDHOHIH /RQGRQ -DQ
%HFNHWW 6DPXHO J7KH 8QQDPDEOH:- W QDORD C6FDP XBO
%HFNHWW /RQGRQ (YHU\PDQ V /LEUDU\ SS

3DULV /HV eGLWLRQV GH OLQXLW @
%HKDU 7EMWEKOQHUDEOH 2EVHUYHU $QWRVVRB A OR HDFH
3UHVV

%HOWL@IQ $R@NKURSRORJ\ RI ,PDJ3HVY QFHMRQ B QGH ®RIRA
SULQFHWRQ 8QLYHUVLW\ 3UHVYV

%HVW 6XVDQ ¢T/\JLD &ODUN 2 %RGLO\ 6HQVDWL
&RPPXQERQWUDOLDQ DQG 1HZ =HDODQG -RXUQDO |



%KDWWD 7KDNXU 3UDVDG Y&DVH 6WXG\ 5HVHDUFK 3K
%XLOGLQJ $ OHWKRGRKIRJIQBDIOULL VREXYVPDRQR| 6RFI
$QWKURSRORJ\ 2

%LOOLJ OLFKDHO 9f)UHXG DQ@8\RKRIOMMIQYXDIH2RI +XPR

333 +XPRXU DQG (PEDUUDVVPHQW /LPLWV RI 1LFH *X
7KHRU\ &XOWXUH 6RFEHW)\

%LQJOH\ $PDQGD J7RXFKLQJ 6SDFH LQ +XUW DQG +HD
,O0OQHVV DQG 5HFRYHU\\RXBRXQE 655 Rt OHERFWQ J |
ODUN 3DWHUVRQ DQG ODUWLQ 'RGJH /RQGRQ 5RX

%LRQ :LOIMMEQI5QJ IURP ([SHULHQFH /RQGRQ .DUQDF
+HLQHPDQQ @

333 BHFRQG 7KRXJKWV 6HOHMROQIB& GDSRXYW ROGIW\FKR
>/RQGRQ :LOOLDP +HLQHPDQQ @

%LUNNWHIHEQ 'DQD T7LR&RXQEHW,IONVBSQPWLRQDO -RXU
3V\FKRDQDO\VLV 2

%LVKRS $&WDLUFHL.DO +HOOV 3DUWLFLSDMRGREUW DQG
9HUVR %RRNV

333 HG 3DUWLFRBSDPHLRODV RI & RRYGIRS R IKILWMHIAKD S H O

%ODFNPDQ /LVD DQG RG\H BRFQHWMAIIHFW -

%ODX (YHO\QH T'DYLG %RKP .ULVKQDPXUWL JURP
NIRXQGDWLRQ RUJ NULVKQDPX UWL DQG GDYLG E

333 ULVKQDPXUWL <HDUV 1HZ <RUN 1< B6WHZDUYV

%OHDNOH\ $0ODQ 9f)URP 5HIOHFW LM XIALHRWLLE H W R H-R
(GXFDWLRQ 2

%ORRP $3DKQVW (PSDWK\ 7KH &D YRIQG&RRQ5 DNRR@HD\O+ & B

%RKP 'RQOLGDORIXFHRQ 5RXWOHGJH
%ROODV &RKHWKRSRHURI WKH 2EMHFW 3B ERR®GR® O\V

SRXWOHGJH 1HZ <RUN 1< >&ROXPELD 8QLYHL
ROW %OWEDPHIRQG 5HSUHVHQWDWLRQRQKERQ@HUWARUPLD
/DXULV

333 +HLGHJJHU +DQGODELOLW\ W B QD [LHWDIO QQRZ®D
1HZ 3ROLFLHV 1$XVASSRAUMDIXQ&RXQNFLO RI 8QLYHU



6FKRROVKWWSY DEXDGV FRP DX FRQIHUHQFH DU\
KDQGODELOLW\ DQG! SUD[LFDO NQRZOHGJH

333 7KH ODJLF ,V LQ +DQGOLQJ- LQ 3B3UDFWLFH DV 5HVLE
(QTXWHGE E\ (VWHOOH %DUUHWW DQG %DUEDUD %R

2

333 ODWHULDO 7KLQNLQJ DQ 6WWXIGH. I$YHQ@F 0 RW Bl D WDV @
2

333 $ 1RQ 6WDQGDUG 'HYLDWLRQ +DQGODELOLW\ 3UI
/JHG 5HVIBBHFKODWLRQ DQG ,QQRYDWLRQ $SSO\LQ
LQGXVWULHYV

%ROWRQ *LOOLH YT([SORUDWLYH DQG ([SUHVVLYH :UL\
'HYHORSPHQW:- 6FKRRO RI OHGLFLQH +HDOWK 3RC
1RUZLFK 8QLYHUVLW\ RI (DVW $QJOLD

333 {5HIOHFWLRQ DQG 5HIOH[BWHIW M F:W DY\WH DBQU® FMAL FHQ :
3URIHVVLRQDOGHYGQ® RIRRHZRQ 6DJH Ss 2

333 5HIOHFWLYH 3UDFWLFH :ULW GQH @OX G BYRRKY \6IDRIC

%RUJGRUII +HQN J7KH 3URGXFWLRQ RI7K}RZRXMEOH G.IH
&RPSDQLRQ WR 5HH\GH [EY F+H DQ IMINKHD $OWWRQ OLFKD

IRQGRQ 1HZ <RUN 5RXWOHGJH SS 2
%RXG 'DYLG 5RVHPDU\ .HRSKI@HFG LIRYQL G7 XJMNLIPYU ([SH
/IHDUQAR® S5S5RXWOHGJH > @

%RXG 'DYLG DQG 'DYLG :DONHU 9fY3URPRWLQJ 5HIOHF!
&KDOOHQJH ®RW XBONWHILW  -+LJKHU (GXFPDWLRQ

WRXUGLHX JKHUUWHH IKW RIOWKH :RUOG 6RFLDO 6XIIHUL
SBULVFLOOD 3DUNKXUVW )HUJXVRQ HW DO 6WDQIRL

>/D OLVqQUH GX PRQGH 3DULV eGLWLRQV GX 6|

%RXUJHRLV'RRXBQIBR , SHGRWDOODWLRQ /RQGRQ 7D
KWWSV 7Z7Z WDWH RUJ XN YLVLW WDWH PRGHUQ

%RXUJHRLV /RXLVH ODULH /IDXUH %YHVQYDGEBWLBQGR # DV
J)DWKHU 5 HFRQVWUXFWLRQ RI WKH IDWEHUGJHLWL(
0$ 0,7 3UHVV

WRXWHW 'DQLHOOH fOHWDSKRUV RI WKH GIDQ® DEUJW )R
.QRZOHGJH 7RZDUGV D 1HZ/RMMVERQLDOA VD XWXKVUR:
SS 2




%R[ *HRUBREX¥WQHVV LQ WKH 6WUDIWGIUVIRQ 6 FLHQW L
8QLYHUVLW\ Rl :LVFRQVLQ ODGLVRQ ODWKPDWLFV
%R\FH 6RQLD f$UWLVW 7DON 6RQLD %R\FH- /RQGRQ
KWWSV DUFKLYH LFD DUW ZKDWV RQ DUWLVWV V
333 :H ORYH LQ +HHEDXDU\2 $SULO 3HUIRUPDQFH
' QVWDOODWLRQ /RQGRQ ,QVWLWXWH Rl &RQWHP
KWWSV DUFKLYH LFD DUW ZKDWV !IRQ VRQLD ER\F
%R]DOHN 9LYLHQQH DQG OLFKDOLQRV =HPE\ODV {'Ll
&RQWRXUV RI 7ZR OHWKRGRORJ LW HDQ COXERQLL®R Q
AXDOLWDWLYH 6WXGLHV LQ (GXFDWLRQ
%UDGGRFN /RXLVH f(PRWLRQV ,QWHUSUHWDWLRQ DC
&RXQWHUW BMAWKHRERGRILFDO )LHOGZRUN D 5HO
7\QH &DPEULGJH 6FKROBUV 3XEOLVKLQJ
%UDXQP+KO &DUROLQH T%H\RQG +LHUDUFKLFDO 2SSR
%DUDG -V $JHQWPRQLIHWD OKWRU\ 2
%UHWW *X\ 7(ODVWIDRMW\3RB KWK ELMQAERMDUN ([KLELWL
KWWSV 7ZZZ WDWH RUJ XN UHVHDUFK SXEOLFDWL
H[KLEILWLRQ
%URPEHUJ 3KLOLS 0 &OTKGILFROIOUBHWWSHEWLYHY RQ WK
3V\FKRDQDO\VLVH® EBYHRSRWGHUDSLIRU 3KLOLS
-DPHV ' OHOW]HU %RVWRQ 0$ 6SULQJHU 86
%URZQ &KULV -XOLD OH\HURZLW] .DW] DQG -XOLD 5\C
6XSHUYLVLRQ LQ $UW 3V\FKRWKHUDS3 B\7-KRHRUHW
6FKDYHULHQ &DUROLQH &DVH +RYH 5RXWOHGJH
%URZQ -RDQQH T5HIOH[LYLW\ LQ WKH 5HVHDUFK 3URF
,QWHUQDWLRQDO -RXUQDO RI 6RFLPO 5HVHDUFK 0
%URZQLQJ 'HERUDK / T/DSODQFKH RQ $SUQV &RXS 7|
-RXUQDO RI WKH $PHULFDQ 3V\FKRDQDO\WLF $VVR
%U\DQ %UDGOH\ f:RPHQ V :RUN DV 3ROLWLFDO $UW
+RPHU $ULVWRSKDQHV DQG 30DV8ROEWLPRDO 3DKEHHF
2 KWWSV 7ZZZ MVWRU RUJ VWDEOH
%XQWLQJ ODBRNOUIM @H /RYH 7REGRIQ VLWDRIWSID iR RNV
%BXWOHU -XGLWK )HPRLNW 7KCH/R 0D IV@RGERW K 5 ARG H 6 B
&ODVVLFV




333 SUHFDULRXYV /LIH 7KH 3RZHJYGRIQORPXWYIRQJ DQG ¢
333 {5HWKLQNLQJ 9XOQHUDEB®DWH DD EL®DHMGYMOD RH VL V'
=H\QHS *DPEHWWL -XGLWK %XWOHU /HWLFLD 6DEWV

SS 2
%W\UQH 2LVLQ T+DP@QG&PRIGIGEQIHHEKWFFD -DJRH DQG 6KDL
/IRQGRQ 0% WLEOLRWKQqTXH SS 2

&DHWDQR $QD T'HILQLQJ 3HUVRQDO 5HIOH[LYLW\ $ &
(XURSHDQ -RXUQDO RI 6RFI2DO 7KHRU\
333 5HIOH[LYH 'LDORJXHV ,QWHUDFWLRQ DQG :ULWLQ
3HUVRQDO BRIFLHRQRIWRDO 5HVHDUFX 2QOLQH
&DOOH /6R{EKHE &KDPEUHRUNV RQ SDSHU SKRWRJUDSI
/IRQGRQ 7DWHKRROOWFWIZRQVDWH RUJ XN DUW DUV
KRWHO URRP S

&DOYHU -XOLD 9f9RLFIRG DN BRHSIKROBJEBWODP 8QLY
6HSWHPEHU

&DPSEHOO -DQ T'UHVV 'HV)U8XAUIDIX B BDWIRQRWQ V3V \FK
DQG /LWHWIBRQUHDUQDF

&DQG\ MKIHGRUHDWLYH 5HIOHFWLYH 3UDFWLWLRQHU 5
/IRQGRQ 5RXWOHGJH

333 {5HIOHFWLYH 3UDFWLFH 9DULDQWYRX@/® MGIH &UHD
+DQGERRN RI 3UDFMG FE\%DWHG SHYHDURKED &DQG
(GPRQGVY /RQGRQ 5RXWOHGJH SS 2

&DQG\ /LQGD DQG (UQHVW (GPRQGV 9f3UDFWLFH %DV
JRXQGDWLRQV DQG )XWXUHRQDRBRVKH J)URQW /LQF

&DQG\ /LQGD (UQHVW (GPRQGV DQG &UBRXWHBHIG JB U
' QWHUQDWLRQDO +DQGERRN RI SUDEWRRE W DREGF
5RXWOHGJH ss 2

&DUDELQH -HDQ T&UHDWLYL@WRF$D®W (JSGRUDWQRQJIRIS$
SQFHUWQWMWQDWLRQDO -RXUQDO RI $UW2 'HVLJQ

&DUHO +DYL DQG ,DQ -DPHV .LGG YT(SLVWHPLF ,QMXV
$QDO\VLV:- OHGLFLQH +HDOWK &DUH DQG 3KLORVF

&DUUROGOLFRHELY $GYHQWXRBIB ZRIQQ O0RE B HUODQ G

&DUVWHQ +|OO0OHU ,QWHUY L HBDHG/ \EH OH t |REDEHRE & B 19 DLW/
*HUPDQR &HODQW OLODQ )RQGD]JLRQH 3UDGD




&DUWHUDWBXQDO 7KLQNLQJ 7KH 7KHRIHOERXBQBFWLF
OHOERXUQH 8QLYHUVLW\ 3XEOLVKLQJ

&DVKHOO .LHUDQ f)HDUOHVV 6SHHFK I WHLNVHK\RFN. Q7 ¥ H
(WKLFV RI &RQWHPSRRQGRQUDOWIDNVYVYH $UBS

&D]JHDX[ &OLYH 9Y,QKHUHQWO\ ,QWHUGLVFLSOLQDU\ )
5SHVHDBKK-QDO RI 9LVXDO $UW 3UDFWLFH

&KDURQ 5LWD Y+RZ WR /LVWHRXQWRHW K@ J7DMINQ R+ B D UQC
6SHDMIQINX¥HUVLW\ &ROOHJH /RQGRQ - X0\

&KHWZ\QG ODUYLQ *D\H79IXRVPLDOLBROQWBEXWIT-LHOG +D(
ODUFK
KWWSV H[WUD VKX DF XN WUDQVPLVVLRQ GRFXP
PH $GI

&KXEEXFN 6KDURQ 0O DQG OLFKDOLQRV =HPE\ODV 97K
6RFLDOO\ -XVW 7HDFKLQJ $ &DVH 6WXG\ RI D 1RYL
$PHULFDQ (GXFDWLRQDO 5HVHDUFK -RXUQDO

&ODUN /\JLD 9% 3URSYVLWR 'D ODJLD 'R 2EMHWR -
KWWSV LVVXX FRP O\JLDFODUN GRFV ! D SURS

&ODUN 7LPRHNKLNIKW RI '"HDWK $Q ([IHZWKIDPHHRWV &0 $DhW
8QLYHUVLW\ 3UHVV

&ODUNH 6LPRQ +HUEHUW2EMHF WD QIEOTDXICR ORID DS VB R
,PSOLFDWLRQV RI WKH 5H/RIMEIRRQ &R XWOB GIH3V\F

&ODUQRQ $ 0 ¢T:K\ :H (PEUDFH 2SHQ %%HQZ SHQLHZ DW
6HSWHPEHU KWWSVY EORJV EPM FRP EPMR
RSHQ SHHU UHYLHZ

&OHH &ODLUH /HHQWBWHODWDWLRQ 6KHIILHOG %ORF 6W
KWWSV 77ZZ FOHHFODLUHOHH FRP LQVWDOODWLF

&RFNHU (PPD T1&KKBIWLVWEKR ZXBHDUFK :LOO (DW ,WV]
5HVHDUFK 30\PRXWK 2 $SULO

333 7KH <HV R6KMKHHBG 6LWH *DOOHU\

&RFNHU (PPD 1LNRODXV *DQWWRUHR *DQSKLFUILHROB)
IURP WKAHHULQHQ 'H *UX\WHU

333 (&KRUHRJUDSKIOCAHDVN WBEBW-FLI\ 6RFLH®AN LRINLUW RV W
$SULO




&RHVVHQV .DWKOHHQ 'DUOD7&HL¥SWQVWQB BQAQH $R&I
JHXYHQ %HOJLXP /HXYHQ 8QLYHUVLW)\ 3UHVYV
&ROHEURRN &ODLUH JODWHULDOLW\ BKi 5RROWEAHGD
&RPSDQLRQ WR )HRL QEWHQ BKLMRUAR SKWHQH .KDGH !
6WRQH /RQGRQ 5RXWOHGJH SS 2

&ROOLHU .DWH fY5H ,PDJLQLQJ 5HIOHFWLRQ &UHDWLQ
LQ SURGXFWLYW BMRQBFWHIR® FWIQYH SUDFWLFH 1H
JLIHORQJ HHED LEQ UIQFN JURVW +HOHQ %UDGEXU\ 6X}
=XNDV /RQGRQ 5RXWOHGJH SS 2

&RQQRU ODXUHHQ T3HUVRQQHO $ &R QNISWRBWERQ ZQ
WKH ([FHVV Rl (PEHGGHG $UW 3UDFWLFHV HG E\ -

ss 2

&RRSHU $QGUHZ D QERWEHWDML RXVDBIDUH )HHOLQJ D
ORGHUQ :HOIDUH /RQGRQ .DUQDF

&R[RQ $QQ YODNLQJ 6RPHWKLQJ IURP 6RPHWKLQJ 7RZ
7TH[WLOH GWWQJOMG 7KUM® GE\ DRGHID NLIQQKW 0DU
HQW 7XUQHU &RQWHPSRUDU\ Ss 2

&ULWFKOWHPRPRDKHDWUH /RQGRQ )LW]FDUUDOGR (G

&XUULH *UHJRU\ T(PSOWEKDWKY BKMBRWRSKLEDO DQG :
3HUVSHBWEYXHWP\ &RSODQ DQG 3HWHU *ROGLH 2[IR
3UHVYV Ss 2

'DPDVLR $QWRQLR DQG +DQQD "MMHBVILRXVOLQGLQJ WK

2

'DQYHUV (PLO\ &0DLU T&ULWLFDOLW\ V $IIHFWLYH (Q

&ULWLFDO 7KLQNLQJ 1HRQ 6HIK D@ GGOCHTRD MR (R-Q

'DUWLQJWMP® DIILMJ 9XOQHUDELOLW\ 7KH 8QGHUO\LQJ
IRQGRQ .DUQDF

'"HOHX]H *LOOHV DRBKRYOMDGBEDIDWHID XYV &DSLWDOL\
WUDQV %ULDQ ODVVXPL /RQGRQ &RQWLQXXP
eGLWLRQV GH OLQXLW @

'"HOLJQ\ )AKPBQUOFKQHDQ WQD Q@WKHHZ/B[WWKUN DQG &
3RUWHU OLQQHDSROLV 01 8QLYRFDO 3XEOLVKLQ



333 :DQGHU (LKIHELWLRQ /RQGRQ B6WDWHV RI OLQG 7L
&RQVFLRXVQHVV :HOOFRPH &ROOHFWLRQ )HEUX
KWWSV JDOOHU\HOO FRP UHYLHZV VWDWHV RI P

'HUULGD $GEMXHVR (PPDWXHBHQVHYLRQPINOH $QQH %UDXO
1DDV 6WDQIRUG &$ 6WDQIRUG 8QLYHUVLW\ 3UHV

333 *ODWUDQV -RKQ 3 /HDY\ -QU DQG 5LFKDUG 5DQG
1HEUDVND 3UHVYV

'HUULGD -DFTXHV DQG $0 @R VI RDUWDPLING WSH@DHH ' X IR X U F
“DFTXHV 'HUUVGUDDWR SFHDWFIRIDG%RZOE\ 6WDQIRUG

8QLYHUVLW\ 3UHVV >'H O KRVSLWDOLWp $QQI
'"HUULGD j UpSRQGUH 3DULV &DOPDQQ /pY\ @

'"HVSUHW 9LQFLDQH 9Y7KH %RG\ :H &DUH )RARGLIXUHV
6RFLHW\ 2

'‘HZH\ -RK® DV ([SHULHRQFAH 1< %HUNHOH\

333 +RZ :H 7KLQN $ 5SHVWDWHPHQW RI WKH 5HODWLRC
SURFHRNVWRQ 0% +HDWK &R

'HIHX]H $&QBD'R ,W <RXUVHOI $UWZRUN 3DUWLFLSDWI
ODQFKHVWHU ODQFKHVWHU 8QLYHUVLW\ 3UHVYV

'tD] &DSLWROLQD Y&RQYHUVDWLRQDO +HXULVWLF DV
5HVHDQMKHUQDWLRQDO 5HYLHZ RI 6RFLRORJ\ 5HY X

2

'RKHUW\ &6DWXYXBWHEBQ 'RFXPHQMWWER QR K WHIKIDEHI\O:

'ROSKLMQ 5LFN DQG ,ULV 9DQ 'HU 7XLQ YODWWHU )HH
<HDUQV DQG 5HPHPEHUV ,QWHUYLHZWA WK ODWIRQ
, QWHUYLHZV DRG A UWBKODPSHOWRDQ DQG %YUXQR /
+XPDQLWLHYV 3UHVYV SS 2

333 1HZ ODWHULDOLVP ,QWHU YE\HZ2M KR B UND R PIDIS B Q I
/IDWRX¥XZ OHWDGBK\AYIHY +XPDQLWLHYV 3UHVV

(DVWZRRG &RUULQD 9fY)LQGLQJ 5HFRQQHFWLRQ 8VLQJ
5HIOH[LYLW\ WR ,JQLWH 3URIHVVLRQ %DVHG &RPP;
'XULQJ WKH &RYLGKH 3BDQWGHPQF3IV\FKRWKHUDS\

(GZDUGV -RKQ DQGRBRHPEH\OAHX&ZHQUD QRIQGROFRRDW W >

+XGVRQ



(LFKKRUQ :HHNW 'D\V ([KERXWVRQ /RQGRQ &KLVHOQ
$SULO2 ODKWWSYV FKLVHQKDOH RUJ XN H[KLEL

HLEKKRUQ

(ONLQV 740-PRBEMHFW 6WDUHV %DIFH\Z 2R UMK 18 LITR/DX D @ GR |
6FKXVWHU

(WFKHO®W URPGFDVW 3HRR8UPD QEMFISPVWHUGDP 6WH
'HFHPEHU KWWS HSULQWY ODQEVY DF XN LG HSULQC

333 @HUWDLQ )UDJPHQWYV &RQWHPSRUDRQGRQIRUPDQ
5RXWOHGJH

( WKHULQJWWRGRPILMJI D 5HIOH[LYH 5HVHDUFKHU 8VLQJ 2
3KLODGHOSKLD -HVVLFD .LQJVOH\ 3XEOLVKHUV

333 {5HVHDUFK OHWKRGV 5HIOH[LYLWRHRXGRRO/VLQH D
3V\FKRWKHUDS\ 5HVHDUFK

JHU %ULRQ\ T$QQL $OFBWW (WHBKYLXQRQODJLF-
KWWSV 7ZZZ WDWH RUJ XN WDWH HWF LVVXH D)
PDJLF EULRQ\ IHU

J)LQN % WXFHDFDQLDQ 6XEMHFW %HWZHHQ /DQJXDJH D¢
8QLYHUVLW\ 3UHVV

)LQOD\ /LQGD T1HJRWLDWLQJ WKH 6ZDPS 7KH 2SSRU!
5HVHDUFK QUDFMWLFWLYH UHVHDUFK

333 5HIOHFWLQJ RQ 5HIGHPRWYFRH3ED¥WGEGFHJRLHNVVLRQ
7KH 2SHQ 8QLYHUVLW\ 2

)LQOD\ /LQGD DQ G5EblOHQPIGDLQVYRE BUDFWLFEDO *XLGH ||
DQG 6RFL2OIBBGH @FHDFNZHOO 6FLHQFH

JLVK %DUEDUD - {5HVSRQVH $UWUWKHKBUWSRI WKH $U

2

J)LVKHU (OL]DEHWK 7,Q D /DQJXDDHIRRK . RRZWQIQGRD \$
7KLQHING E\ (OL]JDEHWK )LVKHU DQG 5HEHFFD )RUWC
3XEOLVKLQJ Ss 2

J)LVKHU (OL]DEHWK DQG25HERWFIDRRUQD XPRZHEWWLVW
IRQGRQ %ODFN 'RJ 3XEOLVKLQJ

JLVKHU -HDQ 16XVDQ +LOOHU 7KH 5HYHQDQWYV RI 7LF



JRUWQXP 5HEHFFD f&UHDWLYH $FFRXQWLQ2Q1IRW .QR.
1RW .QRZLQJ +RZ $UWLVWYV 7KLQN HG E\ (OL]DEH
IRQGRQ %ODFN 'RJ 3XEOLVKLQJ SS 2

JRVWHU +DO 7KH $UWLVRH DVUDWKR RDUOSBWXUHLQHIL
S$OWKURBRORJIY*HRUJH ODUFXV )UHG O0\HUV %HUN
&DOLIRUQLD 3UHVV SS 2

JRXFDXOW KH. BRIPH® RI WKH 6HOI 7KH +LVWRU\ RI 6H[XI

JR[ 1LFN - DQG GRPLRO®RGUBQG WKH 1HZ ODWHULDOLV
IRQGRQ 6DJH

JUDQN SUMKIXIRXQGHG 6WRU\WHOOHU %RG\ ,00QHVYV
Rl &KLFDJR 3UHVYV

J)UD\OLQJ &ROQLYWRBKWHPWLWQVKLS 7RREQGCREY 2 EHURLD %RI

333 {5HVHDUFK LQ $Ub\&$DRHVHDALBKR -3DSHBYV

JUHXG BRMDIR DQG WKH OHFKDQVVRWRIOHIMIQOHYV /RC
5RXWOHGJH >/RQGRQ +RJDUWK

JUHXG 6LIJPXQG T)HPKRWLWADQGDUGQYIGLWLRQ RI WKH &I
:RUNV RI 6LIJPXQG J)UHXG 1HZ ,QWURGXFWRU\ /HFW
9ROXPH ;:,, WUDQV -DPHV 6WUDFKH\ HG E\ -DJ
/JRQGRQ 9LQWDJH SS 2 >/RQGRQ +RJDUV

333 {5HFRPPHQGDWLRQV WR 3K\VLFLDQV 3UMKHWLFLQJ 3
6WDQGDUG (GLWLRQ Rl WKH &RPSOHWH 3V\FKRORJ
6FKUHEHU 3DSHUV RQ 7THFKQLTXH DQWUBDWKHU :RU
-DPHV 6WUDFKH\ HG E\ -DPHV 6WUDFKH\ /RQGRQ
>/RQGRQ +RJDUWK @

333 {5HPHPEHULQJ 5HSHDWLQJ DQG :RUNLQJ 7KURXJK
RQ WKH 7THFKQLTXH RI 3V\FK®RDQWDQANUG (GLWLRC
&RPSOHWH 3V\FKRORJLFDO :RUNV RI 6LJPXQG )UH>
7HFKQLTXH DQG 2WKHU :RUNW DPRD XD HY 6WUDFK
-DPHV 6WUDFKH\ /RQGRQ 9LQWDJH SS 2

@

333 {5HPHPEHULQJ 5HSHDWLQJ DQG :RUNLQJ 7KURXJK

RQ WKH 7THFKQLTXH RI 3V\FK®KDQWDQANUG (GLWLRC



&RPSOHWH 3V\FKRORJLFDO :RUNV RI 6LIJPXQG )UH X
THFKQLTXH DQG 2WKHU :RUNMWM DKW X-BDHP HVY 6WUDFK
-DPHV 6WUDFKH\ /RQGRQ 9LQWDJH SS 2
@
333 I{7RWHP DQG 7DERRH 6WDQ®DUG (GLWLRQ RI WKH &
'RUNV RI 6LIJIPXQG J)UHXG 1HZ ,QWURGXFWRU\ /HFW

9ROXPH ;,,, WUDQV -DPHV 6WUDFKH\ HG E\ -DPH

9LQWDJH Ss >/RQGRQ +RJDUWK G

333 7KH 8QFDQQ\ 7KH 6\ RQGDUG (GLWLRQ RI WKH &RP

6LIPXQG J)UHXG 9ROXPH :9,, $Q ,QIDQWLO

WUDQV -DPHV 6WUDFKH\ HG E\ -DPHV 6WUDFKH\
>/RQGRQ +RJDUWK @

)XVFR ODULD 92SHQWL\W S UHW R WIHW L Q JK WK B R/UMRKY KV O%H
ODQFKHVWHU YHEUXDU\

*DOOHVH 9LWWRULR Y0LUURU 1HXURQV (PERGLHG 6L
6RFLDO ,GHBWEKFDWLRWLF 'LDORIXHV

333 9LVLRQV RI WKH %RG\ (PERGLHG 6LPXODWLRQ DQ
$LVWKHVLV 3UDWLFKH OLQJXDJJL H VDSHUL GHO¢

*DQF]DUHN -RDQQD 7KRPDV ++QHIHOGW DQG ODUWD
"(LQI*KOXQJu WR (PSDWK\ ([SORULQJ WKH 5HODWL
' QWHUSHUVRQRRJIJQEWUYHQRHRFHW®VLQJ
KWWSV GRL RUJ " [

*HHUWV (YHOLHQ 9f(WKLFR HZQWDRN (SULIVMOHA/ RORRY 0DYV
ODWWHU KWWS QHZPDWHULDOLVP HX DOPDQDF H
RORJ\IKWPO

*HHUWV (YHOLHQ DQG ,ULV YDQ GHU 7XQRQWWHIUUDFW
-RXUQDO RI 1HZ ODWHULDOL¥W 5HVHDUFK
KWWSV SKLODUFKLYH RUJ DUFKLYH *(('5Y

T*HVWXUHV :ULWLQJ 7KDW ORYHV %HWZHHQ :KLWZRU
YHEUXD U\

*KD\H 7RQ\ Y,QWR WKH 5HIOHFWLYH ORGH %ULGJLQJ

2

*LEEV $QQD T:ULWLQJ DV OHWKRG $WWEQHPWOQWH 5HV
OHWKRGRORJLHV 'HYHORSLQJ &XOW XED @& \5 bh\WUH B/



7LPP .QXGVHQ DQG &DUVWHQ 6WDJH %DVLQJWRNF
2

*LEEV *UBPDRMLQJI E\ 'RLQJ $ *XLGH WR2[THOF&LQJ DQC
)XUWKHU (GXFDWLRQ 8QLW 2[IRUG 3RO\WHFKQLF

*LIIQH\ 1RUHHQ 7KH &XOWXUH %UHDVW &XOWXUDO (]
/IRQGRQ 5RXWOHGJH

333 7KH 8VH RI DQ 2EMHFW- 6WXGLHV LQ *HQGHU DQC

*RIIPDQ (UYLQJ T(PEDUUDVVPHGWHNQEDER FR R 0OQDUJ RQ

1RYHPEHU 2

333 7KH 3UHVHQWDWLRQIRE 64HRUINL G QF I B\G BY\RRNN

*RODQVND 'RURWD Y*HRDUW DV D 1HZ ODWHULDOLVW
$UWLVWLF .QRZOHGJH 3URGXFWLRQ- 588..8 6W)
KWWSV GRL RUJ ! U X X

*UHHQVRQ 7XMHOBHKFKQLTXH DQG 39UMEWAIFEH RROGEBRDQ
+RIJDUWK 3UHVYV

*UHQQDQ 6LPRQ T 7UDQSIBMY %N\ 6KQXD U\

*ULIILWK $-EWQD@KH :HDYH RXUDRMHHDO QEKEEDWHRQ 6KH
*DOOHU\ 2 -X@WSV 77Z VLWHJDOOHU\ RUJ H[K
ZHDYH RI WLPH DQG VSDFH

*ULVHZRR'&R\DWOILQHWYDSKLWH RQ SDSHU i HDFK
IRU 5HFHQW 'UDZLQJ & 5'
KWWS 7Z7ZZ MDQHJULVHZRRG FRP "UDZLQJV SURMI
+DOO 6WXDUW $HBWHRERMWDVRIRQLAXOWXUDO 5HSUHV
HG E\ 6WXDUW +DOO /RQGRQ 6DJH Ss 2
+DQQXOD OLNND -XKD 6XBUNQWW LD Ga VHIUHE B VG @ K |
3RZHU DQGIWRKHRBXEOLE 3HWHU /DQJ

+DUDZD\ ORGOINVWB:LWQHVV# 6HFRQGBOLOOHQQLXP )H
JHPLQLVP DQGIHIZFKRBNFILKQFRIXWOHGJH

333 7KH 3URPLVHV RI ORQVWHUV $ 5HJHQHUDWLYH 3R
2WKHUV:- &XOWXUD® 6WXGLHV

333 {6LWXDWHG .QRZOHGJHV 7KH B6FLHQFH 4XHVWLRQ
3DUWLDO 3)HHPLRHFWLEFWXGLHV?2

333 GWD\LQJ ZLWK WKH 7URXEOHWRQDBDRRQJIXND 8QLWKH)
3UHVV




+DUGW OLFKDHO f)RUHZRUG :KDKMW $IIIHHFPWMAL S HH XB QG 7
WKH 6RGLEO 3SADWULFLD 7LFLQHWR &ORXJK DQG -HD
8QLYHUVLW\ 3UHVYV SS L[2[LLL

+DUULV .DWH /RFNZRRG 9{5HIOH[LYH 9RLFLQJ $ &RPP;
L QWHUVHFW LARX®IA WMDIMWMLYH 5 HV HDU F K

+DUULVRQ ODUJDUHW .DIRBXHQVD QG GRUDN\$ HROXPHQW
'LYLVLRQ RI /DERXU LQ ,QGXVWU\ 9LGHR P
SKRWRJUDSKV JHODWLQ VLOYHU SULQW RQ SDSHL
7DWH ORGHW@WWSV 77ZZ WDWH RUJ XN DUW DUWZR
NHOO\ ZRPHQ DQG ZRUN D GREXPHQW RQ WKH GLY
Wl

+DUURG 7BQURWKEHQWYV Rl & RRQGIRPSRIKDLWHFUKDSHO *

+HDOH\ -RDQ Y([SORULQJ WKH (PRWLRQDO /DQGVFDS}
2FFXSDWLRQDO 7KHUDS\ (GXFDWLRQ- )DFXOW\ RI
7KHVLV 6KHIILHOG 6KHIILHOG +DOODP 8QLYHUVL\
+pEHUW &ULVW\QH Y.QRZLQJ DQG RU ([SHULHQFLQJ
5HIOHFWLYH ORGHOV RI -RKQ 5 HZH FDAQLG HR ZUDIOFGN 6 F

2

+HLPDQQ 3DXOD 92Q &RXGWEWHUQDRWILHRUGDIF HR XU QD (

2

+LFNH\ ORRG\ $QQD T$IIHFW DV OHWKRG )HHOLQJV $t
LOHOHX]H DQG 5HVHDUFK OHWKRGRORJLHV HG E\
5LQJURVH (GLQEXUJK (GLQEXUJK 8QLYHUVLW\ 3U

+LFNH\ ORRG\ $QQD DQG 7DUD 3DJH 1,QWURGXFWLRQ
$UWV 3HGDJRJ\ DQG &XOWX WO BEHYQQWDHQFN HY HDE
DQG 7DUD 3DJH /RQGRQ 5RZPDQ /LWWOHILHOG

+LOOHU:R&AXWDQ 3MRUIRHMD QFH ([KLELWLRQ /RQGRQ Ol
$SULO2 0D\

+LQVKHOZRRG 5 ' 7$SSO\LQJ WKH 2EVHUYDWLRQDO 0
6XUYLYLQJ 6SDFH 3DSHGVER G QGIDHANYRENHY Y DRVQJ
.DUQDF SS 2

333 gRXQWHUWUDQVIHUHQFH DQGRSOAR® GRIRFOGIWYV 34k
/WG



333 ¢ 'LFWLRQDU\ Rl /@BGRID Q THKIR $VYRMRFLDWLRQ %RF

333 2EVHUYLQJ $Q[LHW\ $ 3V\FKRDQDO\WLF 7UDLQLQJ
2UJDQLVDMRFR@GDQDQ\WLF OHWKRGYV 'LVFRYHULQJ
6RFLDO HO/WVEHRXVDQ /RQJ /RQGRQ .DUQDF %RRN\

+LQVKHOZRRG 5 ' DQG :RENHOPLENRIYVNDE VIDGM R QV
DQG &XOWXUH/RQ GRQ ONRX WIDUHHG J H

+RJDQ 6XVDQ T7KH $UW 7KHUDS\ &RQWLQXXP $ 8VHI>
'LYHUVLW\ RI 3UDFWLFH, Q BolW@ B ¥ R GOV - REKHIDIDSO!

2

+RJJHWW 3DXO T&ROOHFWLYH )HHOLQJW VGG (DKWL RR)
-RXUQDO RI :RUN 2UJDQLVDWLR® DQG (PRWLRQ

+ROPERH 5\H 'DJ 71$Q QM QUHPCEMURMNQG WKH ORGHUQ
8QLYHUVLW\ &ROOHJH /RQGRQ -DQXDU\

+ROPHV -RVKXD f&RXQWHUWUDQVIHUHQFH LQ 4XDOLYV
AXDOLWDWLYH 5HVHDUFK

+ROPHV O0DU\ Y7KH (PRWLRGRELFORUIRQ Rl BHIOH[LYL\

+ROPHV 5DFKHO fT)UHVK .LOOV 7KH @SBDOWNDOH RH 'F
,QTXLU\ 2

333 3DUR[\VP 7KH 3UREOHP RI WKH )LVW- &XOWXUDO

2

333 7KHDWUH RI WKH 6HOI $XWRBMRHUQBW\L RQ B® YRR
AXDOLWDWLYH 6WXGLHV LQ (GXFDWLRQ

+RXVH -RQDWKDQ DQG -XOLH 60RWQLFN f$SUQqV &RX
$IWHUOLIH RI 1IDFKWUIJOLFKNHLW 7KHKHUVW +XQ
3V\FKRDQDO\WLF 5HYLRZ

+XJKHV 5ROl f7KH 3RHWLFV RI 3UDFWLFH %DVHG 5HV
SUFKLWHFWXUH 2

+XVWYHGKH 6KDINLQJ :RPDQ RU DROGRVR UNRRSIGHULH U Y H'
BWRXJKWRQ

L QJROG%RALPJ $OLYH (VVD\V RQ ORYHPHQW .QRZOHGJ}

333 f%ULQJILQJ 7KLQJV %DFN WR /LIH &UHDWLYH (QWD
-1&50 :RUNLQJ 3DSHU 5HDOLWLHYV ORUJDQ &HQWU|
KWWS HSULQOWY QFUP DFE XN ! FUHDWLYH




333 @RUUHVSRQGHQFHV $EHRIZGHHQURBLWKKH VOWL®GH $E

333 7KH &UHDWLYLW\&RIDS QeGHPQIHYYV-LW\ Rl (GLQEXUJ
YHEUXD U\ KWWSV YLPHR FRP

333 7KH /LIH RIRQQBRXWOHGJH

333 JLQHV $ %ULRIQGROWBRXWOHGJH

333 ODNLQJ $QWKURSRORJ\ $U F/HRIHFRAR J5R ¥ VWD HDERIGH

333 {6HDUFK DQG 6HDUFK $JDLQ 2Q WRHQWDEL®URI 5

&RQWHPSRWDWIREIWY )HEUXDU\ KWWSV VRXC
JODVJRZ WLP LQJROG VHDUFK DQG VHDUFK DJDLQ
DUW!

333 7KH 7H[WLOLWA\DPIEQURLIBUGI-RXUQDO RI (FRQRPLFV

-DKQ ODULVD f$3* /HIDFLHV DQG $IWHUPDWKV $ &RQY
BWHSKHQ :WLIKRGXIEFQV 2Q WKH ([FHWGRIE{PEHGGH
ODULVD -DKQ 7RURQWR <<= %RRNYV Ss 2

333 HG %\SURGXFW 2Q WKH ([FHVARB R QPER GGHGYRIRM \3

-DKQ ODULVD DQG /0 %RJDG T%\SURGXFWV DQG 3DU!
$UW 3UDFWLFHV:- LQ %\SURGXFW HGWEKHOQEHVD F
-DKQ 7RURQWR <<= %RRNV Ss 2

-DPLVRQ 7KHV@LSDWK\ ([DRQGRLY DAVD QWD

-RKQ (LOHHQ T$UW DQG .QRZOHGJH- LQ 7KH 5RXWOHC
*DXW DQG 'RPLQLF /RSHVY UG HGQ /RQGRQ 5RXW

"RKQVRQ@K®% S8QIRURNX@RY HID QWKH U

"-RQHV 5DFKHO 12Q WKH 9DOXH Rl 1RW .QRZLQJ :RQG}
%H-2QQLRW .QRZLQJ +RIZGS$EW (OWDFHKWBENLVKHU D
JRUWQXP /RQGRQ %ODFN 'RJ 3XEOLVKLQJ SS

-RVHSK ODUWKD T&ROOHFWLQJ $0Y QY UGHLRXW 0V K
ORGHUQ $UW -DQXDU\

KWWSV 777 PRPD RUJ H[SORUH LQVLGH RXW
OXFLHUV L DP VUIWWLQJ LQ D URRP

-XGDK +HWWLH fYO0RQD +DWRXP V +DLU ,QWHUZHDYLQ
.YDGUDW ,QWHUZRYHQ 6WRULHYV DQG &RPPHQWDU
KWWS NYDGUDWLQWHUZRYHQ FRP PRQD KDWRXP\




-XHOVNM U ODORX DQG ORQLND 5RJRZVND 6WDQJUHW
WKURXJK 6SHHOWYWMDLRA WWROFRXQWHUV $ -RXUQDC

&EXOWXUH DQG 3ROLWLFYV 2
-XHOVNM U ODORX DQG 1HWH 6FKZHQQHVHQ T,QWUD
ZLWK .DUHQY ADAHIG-.iQ )RUVNQLQJ

.DLQD 3KLOLSSD 3L QD7ReHD MWUAKNVY V.R QRIDINQDKR R1 3V \F
2

.DUEHOQLJ $0DQ OLFKDHO T 7KH $QDO\VW ,V 3UHVHQ
DV 3HUIRUPDWQF KRIDUWD-O\W L6F 3V \F KeR OF6J \

.HOO\ ®RVW 3DUWXP 'RFXPHQW 'RFXPHQWDWLRQ ,,, $
3HUVSHFWLYH 6FKHPD ([SHULPHQWXP 0HZRVINW ,,,
RQ SDSHU JUDSKLWH FUD\RQ FKDON DQG SULQW
3URMHFW ([KLELWLRQ 'LVSOD\HG i PP REMF
PP KWWSV Z7ZZZ WDWH RUJ XN DUW DUWZRUNV NH
GRFXPHQWDWLRQ LLL DQDO\VHG PDIUNLQJV DQG Gl

HQQHG\ 7TRML@ASKUDVWLF (QFRXQWHU LQ &RQWHPSRU
2[RQ 5RXWOHGJH

.HQQ\ .DWH DQG 6DUDK *LOPRUH TJ)URP 5HVHDUFK 5HI
(WKQRJUDSKLF 5HVHDUFK HQ 2 UFXRMR BWLR QWG L2Q
6WX@ABIWLQIJVWRNH 3DOJUDYH ODFPLOODQ SS

HVWHU *UDQW T&RQYHUVDWLRQ 3LHFHV &RPPXQLFD
%HUNHOH\ &$ 8QLYHUVLW\ Rl &DOLIRUQLD 3UHVV

.LQJ +RPD\ fODWWHU 7LPH DQG WKH 4XDWWAUODUGI
5HYLHZ RI )LOP DQG 9LGHR

.OHH BRWOIERRNV 9RO WUWBIQAKLD NIDQIKHHP HG E\ -
JRQGRQ /XQG +XPSKULHYV

_.OHLQPDQ $GDP T,QWUD $FWLRQWRX@YWHHUYLHZ ZLWK .

.QXGVHQ %ULWWD 7LPP DQG &DUVWHQ 6WDJH ,QWUR
$IIHFWLYH OHWKRGRORJLHY 'HYHORSLQJH&XOWXUI
E\ %ULWWD 7LPP .QXGVHQ DQG &DUVWHQ 6WDJH ¢

Ss 2

333 HGV$IIHFWLYH OHWKRGRORJLHY 'HYHORSLQJ &XOW
$IIHFW HG E\ %YULWWD 7LPP .QXGVHQ DQG &DUVW
ODFPLOODQ




.ROE 'OVSMULHQWLDO /HDUQLQJ DV WKHQEPHIRRIG R /F
&OLIIV 1HZ -HUVH\ 3UHQWLFH +DOO

,UXJHU .DWKUHDSKQODMWKH):RUG 7KH OHWDSKRULFV R
3URGXRMIRRY $VVRFLDWHG 8QLYHUVLW)\ 3UHVVHYV

IDFDQ -DRHEXGHVPLQDUV RI -DFTXHV /IDFDQ %RRN ;L 7K
3V\FKRD VDOV V$ODQ 6KHULGDQ 1HZ <RUN 1< 1R
6HPLQDLUH GH -DFTXHV /DFDQ /LYUH ;, /HV 4XDW
OD 3V\FKDQDO\VH 3DULV eGLWLRQV GX 6HXLO

/IDQJH %HUQ@O®WHYHWODW)\ 'RFXPH@RYGRQ &XKQWHFERSH
*DOOHU\

/IDQJH &KULVW\ f)RFXV 3LOYL 7DNDOD 7KH )LQQLVK
3HUIRUPDQFHV:- )ULH]JH &RQWHPSRUPU\ $UW DQG

/IDSODQFKBHWREHDD®PDWLTXHWXD QWD SHHYUBBEOG $XIVW :

/H *XLQ S8UWMKORDUULHU %D8.7KBH@®RWRBI JLFWLRQ

/JHDU -RQDWKDQ f7KH 6RFUDWLF OHWKRG DQG® BV\FKREL
E\ 6DUD $KEHO 5DSSH DQG 5DFKDQD .DPWHNDU 0D

2

/HDY\ 3DWWKR® OHHWY $UW $UWM GRWKEG3WHWIND UFK :

/JHGEHWWS®IIUF VODRMN DQG WKH 3RVWPRGHUQ 1DUUDWLYH
RI 5HDGLQJ DQG :ULWLQJ /RQGRQ ODFPLOODQ 3U!

JHKUHU $UMW&HOI| DQG Z CRUNHGIHRUG 2[IRUG 8QLYHU

JHYL 6WUDXWMAH &D DB E&HIIOAEMIR ,/ 8QLYHUVLW\ RI &KLFE

JOR\G .DWKU\Q J:RPHQ DQG +DLU ODWHULDOLVLQJ WK
ODNL®& E\ .DUHQ :ULJKW ODUJDWH .HQW 7XUQH

2

/IRQJ B6XVORFLR®QDO\WLF OHWKRGV 'LVFRYHULQJ WKH
6\VWWHPYGRQ .DUQDF

IXFLHU ,$$PYERQWWLQJ LQIRERR®QG (OHFWURPDJQHWLF
OXVLF 6WXGLR %UDQGHLV 8QLYHUVLW\ :DOWKDP
KWWSV ZZZ ELQJ FRP YLGHRV VHDUFK"T , P 6LV

Q /XFILHU




/XU\ &HOLD DQG 1LQD :DNHIRUG 1,QWUBGKGWLRB $ 3
OHWKRGV 7KH +DSSBQEQ®RROMKHXERMLP® 1LQD :DI
/IRQGRQ 5RXWOHGJH Ss 2

IXWWUHOO :HQG\ f5HIOH[A[YRU4LX BBV WDWAKY HQFHNGIR SH

I\RWDUG -HDQ )UDQORLYV 1T$GGUHVV RQ WKHKEXEMHFW
SRVWPRGHUQ ([SODLQHG WRRDUQM VBRQGBIQHEWWH 0D
%DUU\ -XOLDQ 3HIDQLV 9LUJLQLD 6SDWH DQG OR
DQG ORUJDQ 7KRPDV OLQHDSROLV 01 8QLYHUVLW

2

ODF'RQDO G UM QSORQW D L GBAHHQRUPQGR-D URQGRQ &\
&XOWXUDO /LYH $UW 3URMHFW &&/$3
KWWSV FFODS ZRUGSUHVV FRP FFODS

OHFWXUH DUW FRQWDLQPHQW DQG FDUH DQQD PD!

333 7RXFK &RQWDLQPHQW DQG &RQRROQIQRRQ 10N FKL
6RPDWLF 3UDFWLFRV

ODFHO &KULVWLQH f/\JLD &OMUIND &WDWKH PKRUSEIQRIR
$UW 1HZ <RUN 1< OXVHXP RI ORGHUQ $UW

ODFODJDQ 'DYLG T17KH %LWHU %LW- 6XEMHFWLYH )HI
LQUW DQG OXVLF 7KHGD F\ BQE GHR\HDQEKE /HH /RC
1HZ <RUN 5RXWOHGJH SS 2

ODFOHRG .DW\ §WMXGULHDI ISQUWDWHULDO 7KLQNLQJ
KWWS Z7ZZ PDWHULDOWKLQNLQJ RUJ

ODF/XUH ODJJLH T7KH :RQGHU RI 'DWD- &XOWXUDO 6V

2

ODNULV &KULVWRGRXORV 13 R EMAUN DWQHEY & XWX DH VWK
%HWZKHWZRUWK *DOOHU\ ODQFKHVWHU YHEUXD
ODUGHU (OLVVD f'LVDUWLFXODWHGSDRVLIFBY )HPLQLVI
2
ODU[HQ (YD f7KHUDSHXWLF 7KLQNLQJ LQ &RQWHPSRU
$UWV. 7KH $UWV LQ 3V\FKRWKHUDS\ 2
ODVVXPL %ULDQ H@DBROILGIH V3RODEWHFWUHVYV



OD[ZHOO 'HEELH J1RZKHUH WR RIEGH U LD\ &DN D @ENDV
$Q[LHW\ 'HIHQFH DQG &XOWXUH LQ +HDOWKFDUH
6NRJVWDG /RQGRQ 5RXWOHGJH SS 2

OF&DUWK) 3HQQ\ 70\ 'RFXPH@WHMIILKNQE KMDLOPGHD ®HSPQ IO
ODUFK

OF&ORVNH\ 3DXOD T:RHD8WRILW WDORS®HEKHIILHOG +DOO
YHEUXDU\

KWWSV H[WUD VKX DF XN WUDQVPLVVLRQ GRFXP
VHPHVWHU SGI

OF, QWRVEFWRRQ 5HVHDUFK DQG 5HIOHFWLYH 3UDFWLF
5HIOHFWLRQ DQG /HDUQLQJ $ELQJGRQ 5RXWOHG.

OF1LII 6KDXQ T$UW %ICDAHGE RRWHRIUWKH SQWNGLQEYXDO
- *DU\ .QRZOHV DQG $GUD / &ROH /RQGRQ 6DJH 3}

333 $UW %DVHGRBRIHOFHD UFHK/ VLFD .LQJVOH\

OHOW]HU 'RQDOG f7KH 3V\FKRDQDO\WLF 3URFHVV 7Z¢t
$QDO\WLF (QFRXQWHU DQG WKH *DWIKMIHQLUWR | DTQE
2WKHU :RUNV 7KH &ROOHFMGH GEBSBOHHV\RR '"RIOD G
.DUQDF SS 2

OHQ]LHV ,VDEHO (OL]DEHWK 1$ &DVH 6WXG\ LQ WKH );
'"HIHQFH DJDLQVW $Q[LHW\ $ 5HSRUW RQ D 6WXG\
*HQHUDO #+RPHIQVDHODWLRQV 2

OHUOHDX 3RQ3KHQRRHDQRD RWURIQYH BRHEWLRRL WK /RQ
5RXWOHGJH >3KpQRPPQRORJLH GH OD 3HUFHS

OHUUHWW )UDQN T5HIOHFWLRXXWF RW LW RD G BX\WHKKRRUORD

2

OLFKDHOV 'HEELH f$UW 7KHUDS\ LQ %UDLQ ,QMXU\ DQ
WKH 6XUIDFH RI 2UJDQLVDWLRQDO /LIH - H® $UW 7
E\ 0DULDQ /LHEPDQQ DQG 6D0OO\ :HVWRQ /RQGRQ

2

333 % HG7ZBMHMWL2PHGLD ,QVWDOODWLRQ (I "X L
ORRS 7HVWLQJ 7HVWLQJ 6KHIILHOG ,QVWLWXWH
$UW DQG 'HVLIQ 5HVHDWEK 8@HWWLOIJWHVWLQJ RU

333 HWZHHEYWIQQJ 7HVWLQEKBURKMERGXBKEROQHOG +DC
8QLYHUVLW\ $UW DQG 'HVLJQ 5HVHDUFK 8QLW




333 {%HWZHHQ (QFRXQWHUV $ 6RXEGD MM @E\ 6IDUWYDK J -
6PL]] DQG -XOLH :DOWHUV B6KHIILHOG ,QGHSHQGH

333 $ &RQVWUXFW HG Y MWAVOLIRTH V WQ Q8 K HU DLOHRIX H6 IOIRIOL |
+DOODP 8QLYHUVLW\ $UW DQG 'HVLJQ 5HVHDUFK ¢

333 (QWDQJOHPHQWYV ([SORULQJ WKHO8W+R2RI 6HOI DV
6KHIILHOG +DOODP 8QLYHUVLW\ 0D\

333 $ *UDQG 'HFHSWLRQ:- H® EKHKDHWBRMHUYODQG /RQ
%,%/,27+E48( SS 2

333 §$ OHQWDO 7-RMOBRODM G %DUWKHY 5HDGLQJ *URXS
8QPDVWHU &0DVWELWK6KDURRIMODQG /RQGRQ
%,%/,27+E48( ss 2

333 2UJDQLVDWLRQDO (QFRXQWHUVY DQG 6SHFXODWLY!|
ODWHUSBR®WAHGJIJH ,QWHUQDWLR QD OH¥D (EG RRION R |
9HDU /RQGRQ 5RXWOHGJH SS 2

333 4XHVWLRQLQJ D %RG\ RI ODWHULDO $ 6SHFXODW.L
(YHU\ZEBIOHQH 2 0D\
KWWSV SDGOHW FRP 'DFDEWXGLR EI TTE]JKLJU

333 $ 6SDFH IRU /LQNLQJ $UW 7KHUDSWHU®R BWURGBO
-RXUQDO RI $UW 7KHUDS\

333 7R &DWFK D 7KH.BRODQG %DUWKHV 5HDGHGJ *URXS
E\ 6KDURQ .LYODQG /RQGRQ 0% %,%/,27+E48(

333 {8QVD\DEOH7/IDFNHVLQHHBU B\DAKWXURQ .LYODQG /R(
%,%/,27+E48( S

OLFKDHOV -RQDWKDQ 7,QWHUGLVFLSOLQDU\ 3HUVSHF\
5RXWOHGJH ,QWHUQDWLRQDOHD EGRBRIFONL.RPIBDDFW
JRQGRQ 5RXWOHGJH sSs 2

OLOQHU DPURRQ%»HLQJ $EOH WR 3DLQW +RYH 5RXWOl
+HLQHPDQQ @

OLWFKHOO 9HURQLFD $QQ T'LIIUDFWLQJ 5HIOHFWLRQ
(GXFDWLRQ DV FKDQ JH

333 'LIITUDFWLQJ 5HIOHFWLRQ $ ORYHG%FDRQ® G HI'D HFK




OLWFKHOO 9LFWRULD J7H2®WVPXYH 2EMHBY S RHFKQHJH

&UDIWV LQ WKH HGHEWLD@AD &BQWRG\ /RQGRQ &UI
SS 2

OLWFKHOO :3LFWKRPDVKHRU\ (VVD\V RQ 9HUEDO DQG
./ 8QLYHUVLW\ RI &KLFDJR 3UHVV

ORO $QQMRBUARG\ OXOWLSOH 2QYRKDRRI\DQWE 0R G GRIO
'XNH 8QLYHUVLW\ 3UHVYV

ORUUD -RDQQH f7KH :RUN RI 5HVHDUFK 5HPHPEHULQJ
7KURXJKDWQV 5HVHDUFK LQ WKH 9LVXDEGUWV" 2]
E\ OLFKDHO $QQ +ROO\ DQG ODUTXDUG 6PLWK :LOC
3UHVV DQG 6WHUOLQJ DQG J)UDQFLQH &ODUN $UW

ORUUD -RDQQH DQG (PPD 7DOERW 9f(GLWRUV:- ,QWUR(
(FKDUG-V 16WDJLQJ WKH 8QFRQVFLRXV«-- -RXUQD

333 ¢ QWLPDF\ 8QJXDUGHG *HQGHU WKH 8QFRQVFLRX'
6\PSRVLXP )JUHXG OXVHXP /RQGRQ YHEUXDU\
KWWSV ZZZ IUHXG RUJ XN LQWLPDF\ XQJ.
XQFRQVFLRXV FRQWHPSRUDU\ DUW

333 QWLPDF\ 8QJXDUGHG +RZ WKH 3RDUNRID ® | %OH VK P
$UW 3UDFWLFH 2

ORUULV BREHUWK WKH 6RXQG RI0L\WHG2aZGLDN LMW D O O
KRXUV 6HDWWOH :$ 6HDWWOH $UW OXVHXP
KWWSV DUW VHDWWOHDUWPXVHXP RUJ REMHFW\
RZQ PDNLQJ!

ORXVWDNDV &ODUN +HXULVWLF 5HVHDKWEKX UN\BDION OF
&$ 6DJH

0XxR] -RVp (VWHEDQ 9f)URP 6XUIDFH WR 'HSWK EHWZI
:RPHQ 3HUIRUPDQFH D MRXUQDO RI IHPLQLVW W|

1DVK *DU\ Y5HVSRQVH $UW LQ $UW 7KHUDS\ 3UDFWLF
S5HIOHFW 3LHBMWHDIBWLRQDO -RXUQDO RI $UW 7K}

1DVK 3DXO ([KLELWLRQ 7DWH %ULWDLQ /RQGRQ 2
KWWSV 77ZZ WDWH RUJ XN ZKDWV RQ WDWH EULW




333 7KH 6XUUHDOLVW 2EMHFW ([SODLQHG HG E\ 7DW
QBWWSYV DUFKLYHVKXE MLVF DF XN GDW
WJD  WJD !

IDXPDQ OQUXFLHDJ WKH 6WXGLR , )D V' &HKIRQMFHHF WRIKRI & D
FRORXU VRXQG KRXUV PLQXWHV 'LD&KHOVH
KWWSYV 777 GLDDUW RUJ H[KLELWLRQ H[KLELWLF
PDSSLQJ WKH VWXGLR L IDW!IFKDQFH MRKQ FDJH H

333 0DSSLQJ WKH 6WXGLR 1RGN BRRRND S4RRNQFRQILUP
i i 7DWH /RQ@GRQ 77Z WDWH RUJ XN DUW DU\
PDSSLQJ WKH VWXGLR QRWHERRN ERRN W

1HOVRQ 3WMEFMOLFH DV 5HVHDUFK LQ WKH $UWV 3ULQFI
%DVLQJVWRNH 3DOJUDYH ODFPLOODQ

1HZPDQ +D\OH\ f/RFDWLQJ 3HUIRUPDQFH 7H[WXDO ,C
9RO - 'HSDUWPHQW RI )LQH $UW 3K ' 7KHVLV 8

1Rs $6WDDQJH 7RROV $UMHD QB UK P-HLGD O DDAQXGJ) HD Q J

1IRUWK $QQD T+LVWRULFDOO\ OHQ 7UDQVODWHG WKH
D :RPDQ 7RRNOWKH -RE-

KWWSV 7Z7ZZ YR[ FRP LGHQWLWLHYV

ZLOVRQ WUDQVODWLIRQ ILUVW ZRPDQ HQJOLVK
2.6X0O0LYDQ 6LPRQ T)ROG:- LQ 7KHHIBOEX]$GWEMNWLRQD

QG HGQ (GLQEXUJK (GLQEXUJK 8QLYHUVLW\ 3UH)
2FKVQHU -HIIUH\ .DUO f%HKLQG WKH ODVN $ 3V\FKREC

WKH 'HVLJQ 6WXGLR:- -RXUQDO RI $UFKLWHFWXUD (

2JGHQ 7KRPDV + T'HVWUXFWLRQ 5HFRQFHLYHG 20Q :L
DQG 5HODWLQJ WK URKHK, QGHQUMLD WHIRWY IDROQAR X U Q D

2

333 2Q +ROGLQJ DQG &RQWDLQLTKH %W B U @IVL RGDE®
3V\FKRDQDO\VLV 2

20LYHU .HOO\ 13V\FKRDQDO\VLV7/KEKERKWWHGUW\&RPS
JHPLQLVW BIGL ER\$RSK¥DUU\ 6HUHQH - .KDGHU DQ
/IRQGRQ 5RXWOHGJH SS 2

2UZHOO IHEHWHHHQ (RIXGRQRXDUWLQ 6HFNHU :DUEXU

3DDVFKH ODULW f3KLQRMPHIDHNG7 REUXHDGY®QG 0DNLQ
'ULJKW ODUJDWH .HQW 7XUQHU &RQWHPSRUDU\




3DLN 1DRYXQHGGKDQVWDOODWLRQ 6WHGHOLMN OXVH
KWWSV 7ZZZ VWHGHOLMN QO HQ H[KLELWLRQV QU
3DMDF]NRZVND &ODLUH 2Q +XPPLQJ S5HIOHFWLRQV R
3V\FKRDQDDQWILFRW® DQG WKH 3V\FKRDQDO\WLF 7
3V\FKRDQDBGWIER [MVRHV &DOGZHOO /RQGRQ .DUQ
3DUN *LOO 7RP +DVWLQJV 5RVH $QQH *»\BKIDINQG 6RS
ERG\ $UW WKH 5HSURGXFWLRQ RAKKRIRSLWDLL QK G L
+LVWRU\ Rl $UW DQG &XOWXUDO 6WXGLHV 8QLYHL
3DUNHU &RUQHOLD 7UDQVLW,IQR/DI0 DEMHRD DWW KR E
OXVHXP 1HZ <RUN
KWWSV 7ZZZ PHWPXVHXP RUJ SUHVV H[KLELWLRQ
3IVVLOI $QQH + 7XLMD 2LNDULQHQ DQG 9HVD +DUPDLE
5HIOH[LY H 0DUDFIMIPAHQW /HDUQLQJ
3HUU\ *UD\VRQ T7ROGDN 306 RGRRRP PHHFHPEHU
KWWSV ZZZ EEF FR XN VRXQGV SOD\ P FQJ
SHWHUWKHHDBKLORVRSK\&RLEPDIBRY/LBIM YRQVLW\ RI &KL

3KLOOLSV $GDP T:KDW 'R <RX 7KHQ™KRB & LDHD /R R $1X DX\
KWWSV 7Z7ZZ WKHJXDUGLDQ FRRP ERRNV D X
333 LQQLFRQGRQ 3HQJIXLQ >/RQGRQ )RQWDQD
3KLOSRWW 5DFKHO 9f(QJLQHHULQJ 2SSRUWXQLWLHV |
,PSRUWDQFH RI 30D\IXO ODNLQJ DV '"HYHORSPHQW|
'HVLJQ SHYWEGEKY LQ ODWEBULDO 7KLQNLQJ
KWWS Z77ZZ PDWHULDOWKLQNLQJ RUJ
3LHQLPINL /HHD 7$ 5HVHDUFKLQJ $UWLVW DV WKH *H(
$UWLVW DV 5HVHDUFKHUH@EQ BE\HODZDHH.QV $00 WHDOQ ® G ¢
SRXWDULQQH +HOVLQNL 8QLYHUVLW\ RI $UW DQG
3RODQ\L OHIFKDHFQW &KRLHQVYVRRQ 8QLYHUVLW\ RI &KLFD
3RWWV $OH[ DQG 'DQX]D 0DF KRDWRH{$ 0 DWMGR HERE \2 IE F\M
6KDURQ .LYODQG DQG ODUF GX 5\ /RQGRQ $0GJD\
3ULFH (OARXEBEWNLQJ WDSH /RQGRQ RQJRLQJ VLQFH
333 §$ '"HPRQVWUDWLRQ RI D 5SHODWLRQ EHWZHHQ 7KL
2WKHU 8QILQLVKHG :RUN 8QGHDG- 3K ' 7KHVLV
8QLYHUVLW\ RI /HHGV




3ULFH (OL]DEHWKLRENICHNWKNRXIK $UW SHIOHFWLRQV
.DW\ ODFOHRG /LQ +ROGULGJH 2[RQ 5RXWOHGJH

3ULQ] -HVVH ($JDKHQGRX(PISBWE\-RXUQDO R 3KLORVRS
KWWS G[ GRL RUJ M ! [

3UREVW %DUEDUD 9§7KH (\H 5HJDUGV ,WVHOI %HQHIL
A4XDOLWDWLYH 6RF&RPLDRU NRBHIVHDWHIKU F K

AXDLQWDQFH ORUJD®UWEXROQWLKORAXOWXUHV 2

5DH -RKQ T([SORULQJ &UHDWLYLW\ [URBUWWVKH\DH $\QF ¢
' QWHUQDWLRQDO $ 7UDQVGLVFLSOLQDU\ -RXUQDC

5DJ Q % ROXPOMJLWDO 'RZQORDG IRQGRQ 8. 6RC
&ROXPELD 5HFRUGYV -X 0O\

5HDVRQ 3HWHU DQ®Q@GERBWNWRUDBGEENRQ 5HVHDUFK 3|
3UDFMWG&FH\ 3HWHU 5HDVRQ DQG +LODU\ %UDGEXU\

SHLN 7KHR®MQOLQJ ZLWK WKH 7KLUG (DU THHE ,QQHU (
<RUN 1< )DUUDU B6WUDXV  *LURX]

SHQGHOBLWBQULWLQJ 7KH $U F/HRIQMGHRRV X UMZ R4 RNV &4 L
7DXULV

5LHVVPDQ &DWKHULQH .RKOHU f(QWHULQJ WKH +DOO
$QDOWGVE\ $QQD 'H )LQD DQG $OH[DQGUD *HRUJDI
:LOH\ 6RQV SS 2

5LINLQ $GULDQ 9$ 7TUDQVFULSWLRQ RI $GULDQ 5LINLC
RI 7KUHH 3RVVLEOH 7LWOHV 7UDQVFULEHG E\ <X
3D] 1DRPL 9RJW DQ® 45 QDKHDRHRRIGGSUWLVWLF D
%DVHG 5HVHDUFKK3OWW IRAY?Z RDUSODWIRUP FRP D
DGULDQ ULINLQV RQ ZULWLQJ WKH ODIVW OLQH ILU

5RIHUV2@DAHFRPLQR @GFHYU VRRQVWDEOH

5RJHUV 0DQG\ T$EVHQW )LIXUHV $ 3HUVRQDO 5HIOHTF
2ZQ ,PDJH ODNLQJ- ,QWHUQDWLRQDO -RXU®DO RI

5RJRZVND 6WDQJUHW ORQLND DQG 20JD &LHOHP FND
3HUIRUPDQFHV 'LDORJXH RQ ODWWHUWDRMVOIRUFH D
-RXUQDO RI 1HZ ODWHULDOLVW 5HVHDUFK

5RVHQEOXP %DUEDUD f3XWWLQJ O\WHOI LQ WKH 3LFW
3KRWRJUDSKLF $XWRELRJUDSK\ -R ®®NQFH 5HYLF

2




5XH] 'HUHN DQG 'DQLHO &RFND\QH T$PELYDOHQW OH\

DQG WKH 3ROLWLFV 'RDPDHRHGHYIL@RXPQD *HRJIUDS|
2

5XWL ODUL f7KH (WKLFV RI 3UHFDULW)\ -EBPDKQ¥ XV O
WKH 6RFLDO 'HVLUHGJ BMKGD ZRY W \8 S DQWKHIYIBU 'R C
7UXVFRWW *DU\ OLQNOH\ DQG 3UHPHVK /DOX -RKLE

ss 2

5XWWHQ .ULV $Q YDQ 'LHQGHUHQ DQG 5RQDOG 6RHYV
7XUQ LQ &RQW HRRIRULFDOSEWWYV 2

5\DQ ODU\ T5HIOH[LYLW\ DQG $HVWKHWLF ,QTXLU\ %>
DQG /LWBUDEVK 7THDFKLQJ 3UDFWLFH DQG &ULWLT

6DGH *DYLQ - T,QWUDFWDEOH 'LIITHUHQFHV $UWLVWL
3URFHHGLQJV RI WKH ,QWHUQDWLRQDO &RQIHUHQ!
KWWS KNEXWXEH OLE KNEX HGX KN VW GLVSOD\

333 §7KH 5SHODWLRQVKLS EHWZHHBRRXWFMAFH , DG 5D
+DQGERRN RI 3UDFMG FE\BDDHG SHYHDARRKGRQ 5R)
SS 2

6DIUDQ -HUHP\' Y7KHRGRU 5HLN V /LVWHQLQJ ZLWK V
$QDO\WLV LQ &RQWHPSRUDUT KBV \FKRERD QDVOL A/ 7K LE

2

6DXQGHUV %HQMDPLQ -XOLXV 6LP 7RP .LQJVWRQH 6
%HUQDGHWWH %DUWODP +HDWKHU %XUURXJKV D
AXDOLWDWLYH 5HVHDUFK ([SORULQJ ,WV &RQFHSV
AXDOLW\ 4XDQWLW\ 2

6FKDYHULHQ -R\ f7KH 5HWURVS3ERVBLYH BHYDREY &N WBLHF
+DQGERRN Rl ,QTXLU\HIG BAKHHOUHQV3IDKEH DSLAIFRQ
3KLODGHOSKLD -HVVLFD .LQJVOH\ Ss 2

333 7KH 5HYHDOLQJ ,PDJH $QDO\WLFDO/BRQ®R3IY\FKRW
“HVVLFD .LQJVOH\

6FKHHU ORQLTXH f$UH (PRWLRQV D .LQG Rl 3UDFWLFI
+DYH D +LVWRU\ " $ %YRXUGLHXLDQ $SSURDFK WR 8
DQG 7KHRU\ 2

6FKQHLGHU 5HEHFFD 9Y3HUIRUPDQFH 5HPBD@VK



333 I3HUIRUPDQFH 5HPBURKDHIDQRJIHKY R\ *SIUEHWVHIOFHD
*LDQQDFKL 1LFN .D\H DQG OLFKDHO 6KDQNV /RQG

6FK|Q 'RQOBXEDBWLQI WKH 5HIOHFWLYH 3UDFWLWLRQHL
/HDUQLQJ LQ WKRUIIJ RIRMWWHR®B BV V

333 7KH 5HIOHFWLYH 3UDFWLWLRQHU +RZ 3URIHVVLR
%RRNV

6FKXOW] 6XvDQ 0 91, QWHUYLHZ ZLWK 'DYLG &0OHJJ RI
KWWSV HRDJK FRP LOQWHUYLHZ ZLWK GDYLG FOH

6FKZDE *DHUULH®HN 'HOHX]HH3WRWRDOQDOARDWPELD 8Ql
SUHVYV

6FRXUWL (ULFD (7D QW PIQ/SURQVEBKHIILHOG +DOODP

KWWSV HIWUD VKX DFE XN WUDQVPLVVLRQ GRFXP

PH 3G |

BHDZULJKW 3DXO 9f3URIHVVRU 3DXO 6HDZULJKW /HFW
-DQXDU\

6HGJZLFN (YH .RVRIVN\ JOHODQLH .OHLQ DQG WKH 'LI
$WODQWLF 4XDUWHUO\ 2

333 7RXFKLQJ )HHOLQJ $11HEXW KIHG DLER J'X NBHH 18 RLYRHDUW
3UHVV

6HIJDO +DQQD T7KH $FKLHERPARY RIRFOHFDDHOFH -

GHQQHWW/ KH RKIIDUBWYB8RBQ 3HQJIXLQ
6KDUS :LOORXJKE\ 1, QWHUYLHZ ZLWK %UXFH 1DXPDQ -
1DXPDQ V :RUGV ULWLQJV DQG ,QWHUYLHZV HG

3UHVYV SS 2
6KDZ Y%MHHNQVQNWDOODWLRQ &DVWOHILHOG *DOOHU\
-DQXDU\ KWWS ZZZ EHFN\VKDZ QHW 7UDQV

333 :RUNLQJ WKH 6SDFH $XJPHQWLQJ 7UDLQLQJ IRU &
SRXWOHGJH ,QWHUQDWLRQDOHD (EG BRION. RPBDDFW
IRQGRQ 5RXWOHGJH SS 2

6KDZ %HFN\ DQG 5RVH % XWOHU {+LGXW/NLE & IS F BIOL
SFWLRXQLYHUVLW\ RI +XGGHUVILHOG 6HSWHPEHU



333 +LGLQJ LQ IDORPQSKRWWIUDSKY DQG DUWLVWYV SI
KWWS 777 EHEN\VKDZ QHW +LGLQJ LQ 30DLQ 6LJ

6KDZ %HFN\ 6RSKLH +RSH DQG $QWKRQ\ 6FKUDJ T+
ZLWKLQ 2UJBQWEDWLR GHVHDUFK :LOO (DW ,WVHOI
30\PRXWK 2 $SULO

6KHLG -RKQ DQG7KH/ 8&HDIBWRQEHRV O0O\WKMMIBQVHDYLQ
&DURO 9RON &DPEULGJH 0$ +DUYDUG 8QLYHUVLYV

6KLYD 9DQGDQD f7KH 9LROHGOOW RUGBEWXFWVYRQLVW 6

6LXNRQHQ -\UNL YODGH LQ 6LOHQ@RHIRW :RBBVQDQ GR%
SUWLVWNG KEQNDL]DEHWK )LVKHU DQG 5HEHFFD )R
'RJ 3XEOLVKLQJ ss 2

6NRIJVWDG :LOKHOP f:RUNLQJ LQ D :RYEDVHBY RLRIGLHV
2UJDQLVDWLRQV $Q[LHW\ 'HHRFH BQG &XQWOHOHZ
DQG :LOKHOP 6NRJVWDG /RQGRQ 5RXWOHGJH

6NROO *HRIIUH\ 5 f(WKQRJUXPO\QD Q&R BV DRK B VY B O HWL
DQG 3UDFWLFH 2

BNXNDXVNDLWH $XGUD ,QFL <LOPD]OL 7URXW DQG .D
WKURXJK $UW LQ /HD U QL ®X DAXID/ODL W DYAH B H VEHHD/UHAKU

6PLWK 5DFKHO T'UDZLQJ RXW /DQJXDJH )URP RU WR
&RQFHSWXDO 3RHWLFV:- 3K ' 7KHVLV 'HSDUWPHQ!
8QLYHUVLW\

6RQWDJS5B3IDDQRLQ) WKHRJIGIRD RBRAYWKKHWYN % RRNV

16SHDN %RG\ $UW WKH 5HSURGXFWLRQ RI &DSLWDO
JLOQH $UW +LVWRU\ RI $UW DQG &XOWXUDO 6WXGL

6SHQFBXWRVLQJ O\WHOI LQ WKH 3LFWXUH $ 3ROLWLFDO
IRQGRQ &DPGHQ 3UHVV

6SaDzZD 1H\PDQ 7DQLD 9f7KH *OHDQLQJ *XLBGKH 9HQW X
'HVLJQ -RXUQDO 2

6SULQJJIJD\ 6WHSKDQLH DQG 6DUDK ( 7TUXPDQ 12Q WKI
BURFHGXUDOLVP 6SHFXODWLYH OLGGOHV LQ 7HQ
5HVHDIXPRKOLWDWLYH ,@TXLU\



6WHIDQD $OEHUWR 9f5HYLVLWLQJ ODULRK® OLOQHU -V
' QWHUQDWLRQDO -RXUQDO RI BV\FKRDQDO\VLV
BWHLQ *HUWUXGH T3RUWUBMMWL Q@ Q:® I5WBOIWLWLRQ > 11
1< /LEUDU\ Rl $PHULFD SS 2

BWHUQ *HUDOG f:KLVBKBBEWUDDG BHRXIDREVRR] \

BWLOO'HXGBILGK DQG +RVSLWIOGLYEXUKKR UG LDIEX B U BW
3UHVV

6WROS ODUHOL 9f1DYLJIBDNSLEYJI6B(KH) €& REORFALHW/O RW 5R Q-
5HVHDUFK +HOVLQNL 2 $SULO

333 6HOI 5HIOH[LYLW\ DQG 6XE MH F¥6 613 (BRUWLVWLF ([
6RFLHW\ RI $UVHIOMLQMNBEHVHD$BKLO

BWRUWHIRGIRUG 2[IRUG 8QLYHUVLW\ 3UHVV

6WXUNHQ ODULWD BQIFWVPHEDRIWRBNLQN $Q ,QWURC
2[IRUG 2[IRUG 8QLYHUVLW\ 3UHVV

6ZHHW -RVHSK ' (PSSX 1XUPLQHQ DQG OLUND .RUR /N
ZLWK 6KDGRZ :RUN &RPELQLQJ $UWIXO ,QTXLU\ ZL
AXDOLWDWLYH ,QTXLUR

7DNDOIDYKHLOYDLQHH 9LGHR ,QVWDOODWLRQ 3RZH
OHWWHU 'XUBRWWRY SLOYLWDNDOD FRP WKH WUTL

7DOERW (PPD f8QUDYQMQFKMVIHQIXPWEHG *HQGHU W
&RQWHPSBUBXSG OKWHXP /RQGRQ YHEUXD U\

7DQDND 6KRJR f7KH 1RWLRQ RIKRERBIBWH 6D Q RXOHCRIOGI
7UDQVIRUPDWLRHY EQ GDXKDOWHQOHNI -RKQ &URPI
ORWIJNDX -HIIUH\ <HQ <H +DRVKHQJ &RQFRUG 21

2

7DXVVLJ OLFKDHO , 6ZHDU , 6DZ 7KLV 'UDZLQJV LQ )L
&KLFDJR DQG /RQGRQ 8QLYHUVLW)\ RI &KLFDJR 3U|
333 :KDW 'R 'UDZLQ&XODMXW™H 7KHRU\ &ULWLTXH
7KH 5RODQG %DUWKHYV 5HDGLQOVYEBXKSWIRIQH 7RHN PXU:
ODWHULDO 7H[W 7KHRU\ 3UDFWLFH +LVWRU\
KWWSV LQVFULSWLRQMRXUQDO FRP DXWKRU WK
333 7KH :RUN DV :LOO %LDOJOV WHRVYSHX @ L-H V
KWWSV VLWHVY FDUGLII DF XN EDUWKHY YROXPH)\




7KLHOH .DWKULQ 9f(WKRV RI 'LIIUDFWLRQ 1HZ 3DUDG
3DUDOOD] 2

7RZQVHQG &IMDWIMHD 6WDWHY RI OLQG 3V\FKRDQDO\V
5RXWOHGJH

7JURMDQVND :HURQLND Y7LP (WFKHOOV O8HWURDBRBGODVYV
0 ODJDJLQH IRU &RQW-HDRERUDU\ $UW
KWWS 77ZZ PHWURSROLVP FRP HQ UHYLHZV W

YDQ ORXULN %URHNPDQ 3DXOLQH DQG -RVHSKLQH %H
XS WR 1RZ $Q ,QWHUYLHZ ZLWK W& B WBRIGKPAW 2Q DV
([FHVV Rl (PEHGGHG SUWDXKIDBWUEWY 7RURQWR <:
Ss 2

9DUGD $JQqV T/HV *ODQHXUV (W /D *ODQHXVH 9LGHR
OLQXWHV 1HZ <RUN 1< =HLWJHLVW 9LGHR

9HDU &UDRAWIG GIJH ,QWHUQDWLRQDO +DQGERRN RI 3
5RXWOHGJH

ILEXXxD &RFGOLOPGWHKDBABG5RVD $OFDOi (GLQEXUJK OF
3XEOLFDWLRQV

9LHUHEN * 6 1$Q ,QVEWPKIRHYQDIONKLM BRG - WKH )XW X'
&RPPHPRUDWLRQ RI WKH %LUWK RI 6LIPXQG )UHXC
$VVRFLDWLRQ IRU 3¥\FKRDQDO\VLV

9LRODODALOVDUFKLQJ IRU ,PPRUWDOLW)\ &RPRQ 6HDKF K
'HILQLWLRQ YLGHR GLSW\FK SURMHFWHG RQ ODUJI
OHDQLQJ RQ ZDOO [ [ FP HDFK YLGHR GXUI
6FXOSWXUH 3DUN 2FWREHU $SULO
KWWSV \VS RUJ XN H[KLELWLRQV ELOOYLROD!

'DONHU %\QXP &DUKG\®PHIREOGRU+LVWRULFDO 5HYLHZ

:DONHU OLFKHDRE BRXORKRSK\ 5HDGRQGERQDLQVW Wi
%ORRPVEXU\

':DOVK -BBAEDPDWLFLSDWRU\ 3HHMMPDHWF H: ULWILQY WKL
%HWZKHWZRUWK *DOOHU\ ODQFKHVWHU YHEUXD

:DOVK ODULD T$UW $ 6XLVEDROMHRIMMHIRU 7UHDWPHQ

:DQNH 5LFFDUGR f$0YLQ /XFLHU 7KH 6SDFH LQ WKH
>/LQHDU 1RWHV &G ORGH5BEMFAR UG KFOWHU BRR @P E H L
KWWSV 727ZZ UHVHDUFKJDWH!QHW SXEOLFDWLRQ




:DWVRQ $VK DQG -HVVLFD 6PDUWW *XOOLRQ T(GLWRI
%WH\RQG WKH %RMOQMGBHVHDQUHK: , QWHUQDWLRQDO {

'HOOFRPH &ROOHFWLRQ %HGKLE LW QS V/FOXERMQ G %
2 _DQXDU\

KWWSVY ZHOOFRPHFROOHFWLRQ RUJ H[KLELWLRQ

'HVWPRUHODQG ODUN : T,QWHUUXSMUWRQW¥ '$Q JDGD O
-RXUQDO RI 3KLORVRSK\ 2

'HWKHUHOGCS | I0HDFUN IDUHW(PRWLRQ $ 1HZ BRFGRQ 66D.HDF
3XEOLFDWLRQV

:KLWDNHU 3DPHOD f7KH $UW RI ORYHPHQW 7KH 'HOH
$VVHPEODJH- 3K ' 7KHVLV 6FKRRO RI +HDOWK DQ
RI 6KHIILHOG

:LDPH $OLQH 9f5HDGLQJ 'HOHX]H DQG *XDWWDUL WKUF
6XEMHFEWLYLW\ O0DSSLQJ&UTKWQRNDQJ3\AHFKRORINQJ -

:LONLQVRQ ODUJDUHW 9f0LQG %UDLQ DQG %RG\ +HDC
-RXUQDO RI $QDO\WLEFDO 3¥%\FKRORJ\

:LOOLDPV )UDQFHV %HFN\ 6KDZ DQG $QWKRQ\ 6FKUD
ZLWKLQ DQG ([LWLQJ IURP W)KIR & WW M U\Q LH BOW K

2 KWWSV GRL RUJ ISV\J

:LOOLDPV 5D\PRQG f6W BWRM KWK RV FHH®OHDLQLQS$!IH
&XOWHGJHE\ '"HYLND 6KDUPD DQG )UHGHULN 7\JVWU>
Ss 2

'LOVRQ RPEU 7KHLBG\YRHBN 1 < 1RUWRQ

'LOVRQ (PPD f/HV *ODQHXUV (W /D *ODQHXVRAKHEDOYDJ
$UW RI WKH 3URMHFW 3URMHFWYVY DQG ([SHULPHQV
*UDWWRQ DQG OLFKDHO 6KHULQJKDP 2[IRUG %HU

'LQQLFRWW 'RQDOG : f7UDQVLWLRQDO, QBENHHRDW DR
-RXUQDO RI 3V\FKRD®DO\VLYV

333 7KH 8VH RI DQ 2EMHFW- ,QWHUQDWLRQDBO -RXUQTE

333 §7KH 8VH RI DQ 2EMHFW DQG 5HODWQQILYK DRYGIK |, ¢
SHDORWGRQ 5RXWOHGJH SS 2




'RROI 9LYFRRPRI 2QRQYGRAY 3HQIXLQ %RRNV >/R
+RIJDUWK @
"ULJKW (QWBQJOHG 7KUMHDGENDWEG.BN QUXUQHU &RQ\

333 {6XVDQ +LOOHU $QDO\VLV DQG (FVWDHG EQ (QWDC
.DUHQ :ULJKW ODUJDWH .HQW 7XUQHU &RQWHPSI

'ULJKW .HQQHWK OLUURULQJ DQG $WWXQHPHQW 6HO
5RXWOHGJH

<RXQJ %UXHKO (OLVDEHWK (6REDDE SHWQBAFK 6WRU

<RXQJ &RXUWHQD\ DQG OLFKDHO +HOOHU 9f7KH 6FLH(
3VIFKRWKHUDS\ ,V D & UDW\ U QRWY DR @BLOH QFEXUQ DO F

2

=DKDYL 'DQ T(PSDWK\ DQG OLUURULQJ +XVVHUO DQG

6SULQJHU SS 2





