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-DPHV &RRN 8QLYHUVLW\
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$FNQRZOHGJHPHQWYV

7KLV UHVHDUFK SURMHFW RZHV PXFK WR WKH H[SHUWL
"ULJKW DQG 'U .UL¥XWU H LD/AFDOOHARF RIHAVHHDQH® IWKH\ DUH
SHUIHFWIQRQDVOGMQDPLF BRMECQDWRRIDWH 3 U R IHMKRW CERE \ Q
'U .ULVWL *LVHOVVRQ KDYH PIBQQHYRXIV Z QW K WKKRKLIWK W/ X+
VKDULQJ WKHLU FRQVLGHUDE OH X\0Q RROW K&WRK EIRQ\SKH, HIDP CP R V
SULYLOHJH WR H[SHALVAK FHK WM/LKULNGQIFSREULO/MS RDRHE) W

7TKDQNV BORIRHWRU 5\DQ 'MMIHMONDIEERQKW V WG KXHQJ
YDULRXV VWDIHWRIHWWKHESEWRRQAMNWVLVWDQFH WKDQN \RX
TRZQVYLOOH DQG 8PEUHOOD 6WXGLR 7RZQVYLOOH

20 D SHUVRQDO QRWH ORYLQ3Z %KD\WQWV -DEN GXRIE \& R HF
7H[PYRU WKHLU HQWYXWDIQEIMDNBEWXSSRUW WKURXJIK WKH |
P\ UHVHDUFK SURMHFW ZKHQ , ZDW\DYOPRR/S\P WGRW/ DO O\ DEVR
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6WDWHPHQW RI WKH &RQWULEXWLRQ RI 2WK

IDWXUEL &RQWULEXWLF IDPHMWDG@®SI ILOLDWLRQ
$VVLVW &RQWULEXWRUV

J QWHOC (GLWRULDO $V $VVRFLDWH 3URIHV:WR UK
6XSSRU ‘U .ULVWL *LVHOVVRQ
3URIHVVRU 5\DQ 'DQLHC

JLQDQF &RQWULEXWLF -DPHV &RRN 8QLYHUVLW

ODWHULDOV D!

)XQGLQ JHH RIIVHW -DPHV &RRN 8QLYHUVLW

&RPPRQZHDOW
6XSSRUWHG E'
7UDLQLQJ 3UR
211VHW

SRVWJUDGXDW -DPBERRN 8QLYHUVLW\
6FKRODUVKLS

,QVWDO[GBQVYR &%$6( *UDGXDWH 5HVHDU
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$SEVWUDFW

,Q WHHIH VLW IDRBHDWLYH ZRUNV , H[SORUH WKH FRQFH
WKURXJK WKH FRQFHSMWRHUL Q KM UHBDW) E HIDXWD\L VW FULWLT X
FXOWXMBROLDO SUHVXSSRVLWLRQV RI IHPDOH LQIHULRULW\
IHPDOH EAKIDXWEHFR P H VD DSBS HVDXD OVGHYDOXDWLRQ RI ZRP
DVVRFLDWLRQV ZLWK WKHLU ERGLHV B3BYG, GHFFRQAHRWNYHR!
ZLWK QDUURZO\ FRQFHLYHG IHPDOH DHVWKHWLFK GHDOV L
HQFRXX¥QUMDOLVWLF DQG DGYHUVH MXGJHPHQWY WRZDUG\
TXHVWRRQJBG GVRH ZR KIREEFHDQHSUHVHQWHG LQ SKRWRJUDSI|
QHLWKHU REMHFWHEXMH V OMRRHEGY DQYWHM QKL FGEBR R\ DQG
WKHRULHV RI WKH PDOH JD]H DQG $UKVWIQDFRNNONKHRU\ R
LPSRUWRMGWXAHERG\ DQG VRXO DQG HPEUDFHV WKHRIAKULVWLI
XQLYHUVDO GLJQLW\ DQG LQKHUHQW EHDXW\ WKURXJK WKF

, P\ FUHDWLYH SURFHVVHV |, KDYH GUDZQ LQVSLUDWLR
ZKR DUH FUHDWLQJ DUW P R¥KLH DWMPHD® I \ S\KIRPVIL B DWCHH i IMAVIS R U
RI %DUEDUD .UXJHU %LUWKH 3LRQHN )UDVQFRKIRIZE HRHR)G P D Q
UHYLHZHG URQFOKOCEQQ@BQ PHDQLQJY DQG LQYLVLEOH UHDOL
DQG YLVXDOLVLQJ WKH IHPDOH VHOI

3RUWUDLWYV RI ZRPH®J DU BUMEHPHIHBRIGRRBMM BSJUDSKLF
SUDFWLFHV DQG G \WAUWWHDW WHPRQRORIKBW DKHGERS®V RHPD O
FUHDWLYH ZRUN IRUHJURXQGYV TXHVWLRQV UHJDUGLQJ IHP
LPPDWHULDOLW)\ DQG DGYDQFHV DQ BOMWBHWOR@WDYHLQ RWR R
GHSLFWLRQ RI DKM\ LRYKHRAMIM BHRFHVV RlI WXUQLQJ DQ LP
DQ LPDJH P\ SUDFWLFH DLPV WR LQWHUUXSW LQKHULWHG
ZLWK UHJDUG WR REMHFWLYLW\ DQG GLJQLW\

7KHHJHVLY FRQWH[WXDOLVH\WKHRUHMHOW BIQ & WPRONVHRAN
HIKLELWLRQV RI FHH DM BERUENWLRQ % H DX WR OLOFRAHIH B\
UHIOHFWLRQV DQG RXWFRPHYQI WK W K H JPL Q RESHEN W IDEFIWIL R
EURXJKW WRJIJHWKHU L Q % HPIDWIRLQ D WARG/HN W B R\ERWPRQD W H
ILQGLQJY YDOLGDWHG WKURXJK WKH HQFRXQWHIKRVNHHLQ
FKDOOHQJHV DLP WR VKLIW KLVWRULFDO DQG PDLQVWUHDF
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IHPDOH EHDXW\ VORI IKQDD JH WHDQ®&/XKRHW \EBEDHWRXQG WKDW |
SRUwuUDLWY D GDUN DHVWKHWLF GLVWRUWLRQ EOXUULQ.
DQG FKDOOHQJHG LGHDOLVHG UHSUHVHQWDWLRQV RI IHPD

.H\ZR UK\ RP R USIKIPDEHD X8 K RWR HESIRVJAGDUW DHVWKHWL
VRXBDHD XSKRWRJUD S K+FUDUFOAW HF HWKDIXUHRKH QW EHD X W\
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&RQWHQWYV

$FRRZOHGJIJHPHQWYV LL
BWDWHPHQW RI WKH &RQWULEXWLRQ RI 2WKHUV LLL
$EVWUDFW LY
& R QQWV\HY YL
/ILVW Rl 7DEOHV YLLL
/ILVW Rl 30DWHYV L

,QWURGXFWLRQ
&KDSWHU 2QH 'HSLFWLRQV 'ULYLQJ WKH 2EMHFWLILFDWLR

,QWURGXFWLRQ
2EMHFWLILFDWLRQ

3KRWRJUDSKLF ,PDJHU\

SHSUHVHQWDWLRQV DQG 7KHLU 5HODWLRQVKLS WR 3KRWI
% HKDOA\$ %ULHI 2YHUYLHZ

&RQFOXVLRQ

&KDSWHU 7ZR ,Q 6HDUFK RI ,QKHUHQW %HDXW\

,QWURGXFWLRQ
+RZ WKH 3DVW 3HUPHDWHY WKH 3UHVHQW

$QFLHQW *UHHFH

&RQFHSWV RI WKH 6RXO

&KULVWLDQLW\

7KH (QOLJKWHQPHQW

$ 3BRVVLEOH 6ROXWLRQ 7KH ,QKHUHQW :RUWK RI :RPHQTYV
$ULVWRWOHYIV +\ORPRUSKLVP

,PDJH Rl *RG DQG +\ORPRUSKLVP

SHSUHVHQWDWLRQV Rl WKH %HDXWLIXO 6RXO
&RQFOXVLRQ

&KDSWHU 7KUHH 3UHFHGHQWYV RI SUDFWLFH

%DUEDUD .UXJHU 'LVUXSWLQJ WKH *D]H

%LUWKH 3LRQWHN ([SORULQJ WKH 8QVHHDEOH 9LVXDOLV
JUDQFHVFD :RRGPDQ (PERGLHG (QWLWLHV ,QYLVLEOH 5H
6KDURQ *UHHQ +LGGHQ OHDQLQJV

&RQFOXVLRQ

&KDSWHU )RXU OHWKRGRORJ\

 QWURGXFWLRQ
3UDFMAIGFEHVHDUFK

5HI@QNH 3UDFWLEH

(PHUJLQJ &UHDWLYH 3UDFWLFH
SHVHDUFK 4XHVWLRQ
5HVHDUFK 3URFHVV
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4XDOLW\ $VVXUDQFH
/JLWHUDWXUH 5HYLHZ

6WXGLR

([KLELWLRQ

JHHGEDFN
([HIJHVLV DQG $UWLVWLE :RUNYV
&RQFOXVLRQ

&KDSWHU )LYH &UHDWLYH 3UDFWLFH

' QWURGXFWLRQ
7KH 7UDQVIRUPDWLYH 3RWHQWLDO RI D 'DUN $HVWKHWLF
$ 1IRWH RQ 6LWWHUV

,QVWDOODWLRQ 'LMRUIGHELDO %HDXW\

,QVWDOODWLRQ 2Q WKH 9HUJH RI $EVWUDFWLRQ
,QVWDOODWLRQ %UHDWKLQJ %RGLHV 7KH &RQVWHOOD\

&RQFOXVLRQ
5HIHUHQFHYV
$SSHQGL[ $

$SSHQGL[ %
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/ILVW Rl 7TDEOHYV

7TDEOH RUN 30DQ
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ILVWB &RDWHYV

3ODWH '"HOOH '%DILWHP IRIUFHHFOWHD UFK B3URFHVYV
3ODWH 'HOOH XD WH alHbwLHO/O H

3ODWH '"HOOH 3AHWWHW\ 19DLUH3D O H

3ODWH 'HOOH '"dDMWKHR1 DIXHBQH» HH

3ODWH '"HOOH PXDIOWRI BB OHQGH X U

3ODWH '"HOOH % WKWHJHVHBROEBH

3ODWH 'HOOH &IQWMLROUBROHUY +HU )DFH
3O0DWH '"HOOH AXIDWH EADUHOOH

3ODWH '"HOOH % DWW R 1WMRIIH@ 6HULHYV

3ODWH '"HOOH $6 DR YWHK 1Rl UG-ROXGH

3ODWH '"HOOH %D MW$E RXWH OrGiH

3ODWH 'HOOH %DH W\WMKILMUHWGLHY 6HULHYV

3ODWH '"HOOH % WDH WW KILMUH®RGLHY 6 HULHV

3O0DWH '"HOOH %DH WM KILMUHWRGLHY 6HULHV

3ODWH 'HOOH %DH WW KILMUHWRGLHY 6HULHV

3ODWH '"HOOH % WDH W KILMUH®RGLHY 6HULHV

3O0DWH 'HOOH %DH W\W KILMUHWRGLHY 6HULHV

3ODWH 'HOOH %DH WM KILMUHWGLHY 6HULHYV

3ODWH '"HOOH % WDH WM KILMUH®RGELHY 6 HULHV

3O0DWH '"HOOH %DH WM KILMUHWRGLHY 6HULHYV

3ODWH 'HOOH %DH WW KILMUHWGLHY 6HULHYV

3ODWH '"HOOH HDKWRDOD BHOOCHY $ 7RXFK RI 6RXO0O
3ODWH '"HOOH ¥ WHH alHbWIHHO/O 30 D W H

3ODWH '"HOOH XD WWHH 6alHDWIHHO/O 30 D W H

3O0DWH 'HOOH ¥ WH aHbwHHO/O3O D W H

3ODWH '"HOOH %DLWH 1DBHM®RXHK'RYKRXDQ\ 6 HULHYV
3ODWH '"HOOH XD WVHH 6lHDWIHHO/O 30 D W H

3ODWH '"HOOH %DLWH 1DBHM®RXHK'RY KRXDQ\ 6HULHYV
3ODWH '"HOOH 33D WWHH alHDWIHHO/O 30 D W H

3ODWH '"HOOH ¥ WH aHbwIHO/O 30 D W H

3O0DWH '"HOOH 33D WHH alHbWIHHO/O 30 D W H

3ODWH '"HOOH %DLWH 1DBH®RXHK'RY KRXDQ\ 6 HULHYV
3ODWH '"HOOH ¥ WH aHbwiHHO/O30 D W H

3O0DWH '"HOOH XD WHH alHbWIHHO/O 30 D W H

3ODWH '"HOOH XD WWHH 6alHDWIHHO/O 30 D W H

3O0DWH '"HOOH XD WH alHbwHO/O 30 D W H
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3O0DWH
3ODWH
3ODWH
3O0DWH
3ODWH
3ODWH
3O0DWH
3ODWH
3ODWH
3O0DWH
3ODWH
3ODWH
3ODWH
3ODWH
3O0DWH
3ODWH
3ODWH
3O0DWH
3ODWH
3ODWH
3O0DWH
3ODWH
3ODWH
3ODWH
3ODWH
3ODWH
3ODWH
3ODWH
3ODWH
3ODWH
3ODWH
3O0DWH
3ODWH
3ODWH
3ODWH
3ODWH
3ODWH

'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH

" H O1DHU @D \

'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH

%DLWH 1D@3HM®RXHFK'RY KRXIDQ\ 6HULHYV

FODLWHH GLHDUWLHHO/O 30 D W H
PKOWW A 1RRIH® O H

BKDWW A 1FRDRJIH@® O H

DWW A 1RRIH® O H

PKOWW A 1RIH® O H

DN MWWHOHIBU H O O H

6 DKUW IS HLD  FHIOFOHHV

% VKW HDHB 6P H

BOYL WIHN KD )UOHDXO H
&FDQWMLRIQUBRYHUY +HU )DFH
PADLIW B KIHD UV @ O W

DARDON. VY H XD BB IADHFW LR Q
WIDQRGILDURQ@@N WR +HUVHOI
SAMDULDVGH) B DV HHDOYH (QWHUHG
$6D (V8 H H\DVULHRGO H

&S0 IUW W H G WDHOGE0 M

Y B D\§ HQUDAHHWOHALK) EH IR U H
PEDIOWRII B3 OHQGH X U

@YD HVY A HL D QIEOREZ H U

W% HDE DVXHV 1 DAKHHO IOV O R U H

DN MWHOHIBU H O O H

9 D MWSHE R DX WH O/OHH
FIXIDAUM G DUH OO H

8aXIDWH GDUHOOH

DN MWHOHIBU H O O H

DWW\ OBLUHE O H

%LUG

DWW\ 19BLUHZ0 O H

DN MMWHOHDIBU H O O H

DN MWHOHIBU H O O H

DN MWWHOHIBU H O O H

DN MMWHOHIBU H O O H

'%4 D MWWKHR 1 BH X H ® Q H% H H

% Q HW HD E Bl UHQ@D® HR P D Q

% Q HW HD E Bl UHQ@®® HR P D Q

% Q HW HD E Bl UHQ@®® HR P D Q
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3O0DWH
3ODWH
3ODWH
3O0DWH
3ODWH
3ODWH
3O0DWH
3ODWH
3ODWH
3O0DWH
3ODWH
3ODWH
3ODWH
3ODWH
3O0DWH
3ODWH
3ODWH
3O0DWH
3ODWH

'"HOOH % QHWHD EBUHD® HRP D Q

'HOOH
'HOOH
'HOOH
'HOOH

DN MWWHOHIBU H O O H
DN MWWHOHIBU H O O H
DN MWHOHIBU H O O H
DN MWWHOHIBU H O O H

"H O O® DN MAHO HU H

'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH
'HOOH

DN MWHOHIBU H O O H
DN MWWHOHIBU H O O H

DN MWWHOHIBU H O O H

DN MWWHOHIBU H O O H

%% DL BAM KILDHARGER. GLLHRVQ
%% D BAM KILDHARGER. GLLHR/Q
9% D HL DM K1 DPEHARGER G LHR/Q
%% DL BAM KILDHARGER.GLLHRVQ
9% D HL D/\M K1 BPEHARGER G LHR/Q
D DL B\M KL DUIHARGER GLLHRVQ
%% D BAM KILDHARGER.GLLHRVQ
9% D HL DM KL BPEHARGER G LHR/Q
Do DL B\M KILDUIHARGER GLLHRVQ

[L
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,QWURGXFWLRQ

7KH SXUSRVH Rl WRG\G UHVY DKHWWKWWRRPHQ FDQ EH Ul
SKRWRJUDSK\ LQ D ZD\ WKDW DYRLGY GHYDOXLQJ DQG REM
LQWULQVLF EHBPHWDXDOE&VZRQWHRSRUWDQW IHDWXUH LQ WKFE
LGHQWLW\ $L WK\ ZREBH®UD QEHLBIBHWHUPLQLQJ IDFWRU LQ
VRFLDO DQG HPSOR\PHRQWHPISRUBKRXWLHY ®HIGQHG PDQL
XQHWKLFDOO\SARBY VEBIGIQVMIGHZHG E\ FXOWXUDO DQG IHPLQ
WRUPHQW RQ IRPMH®ILDRGKIBELVVDWLVIDFWLRQ DQG GHYDO)
ZLWK WKHLKHEBRQHW I WKH SKRWRJUDSKLF LPDJH LQ FRQV!
IHPDOH EHDXW\ DQG WKH SHUYDVLYHQHVV RI PDVV PHGLD |
FRQVXPSWWRQ RQRHDOLVWLF GHSVHIRRONVHRE ZROBQURZ L
WKDW VKDSH FXOWXUDO DWWLWXGHVY DQG YDOXHV FRQFHU
EHDXW\

7KH DUW L @W\WM D ®/&D ¥DRAFNG N 8 HAHWEWHPD Q@B BHDXW
FUHDWLYH ZD\ GUDZLQJ XSRQ FDXQIKX ORWRIXBVIHEWQ R\DWL W
HQFRXUDJH FRQWHPSODWLRQ RQ VRFLDOO\ FREGQWUXFWHG
QDUURZ DQG XQKHDOWK\ UH%UH I WEWQLIN % RER. HDR QD Q RFROBW B F
VKLIW HQWUHQFKHG LGHDOV RI IHPDOH EHDXW\ IURP KDUPI
UHYLWDOLVLQJ WKH QRWHRDDR WR) EHYHQWSEWBRKW\QRWLRQ
ZRPDQ QRW DV DQ REMHFW BE/XWW. AW/ VRXWLRQ RI D VRSK

7KH UHVHDUFK LV RUJDQLVHG LQWR ILYH FKDSWHUV DC
H[HJHWLYKDSWHU 2QH , SUH YV HD@MRF LDHY SRHZH RX FSXFOWL YWMLRQ
LQIHULRULW)\ IURP VXSHUILFLDO X QuEX{3L\QN DRX®IUQHUI/WR D QHP D
YLHZV RQ WKH DGYHUVH LL®ISDE WHN PRICEDENDPRG LR PHQ GHS|
LQ ZD\V WKDW HQFRXUDJH WKH REMHFWLILFDWLRQQRI| ZRPH
&KDSWHU 7ZRLVVSRHNVHDW SKD QB WRISKRDRILFDO YLHZV RI W
DQG FRKQWHTRISSWHDBOLYH DWWLWXGHV WRZDUGV ZRPHQ FUL
UHYLHZHBS OR\ WKH QRMWLR® HRR WBURN WROWREGRUSKLVP ZKLEK
LPSRUWDQFH WRVRKE BRG\VWIH &K ULV W LD QRYXIAX M RV DAOK H
GLIJQLW\ DQG LQKHUHQW EHD X WK LMK R FR XWKCH H PODSI$HU R D FA
LQKHUHQW EHDXW\ Rl ZRPHQ WKURXJK WKH FRQFHSW RI Wk



LO$*,1,1% )(0$/( %($87< $1(:

,Q &KDSWHWBWH[DPLQH FRGWRWSRRUDSKLF IHPDOH DUWLV)\
DQG GLVUXSW WKH YDOXHV DQG SHURHSWMWEK@W B D RHUUHQ\
DQG PHWKRGV WR FUHDWH , @ RHIDURE K RW R ODD § K\IDRHHE WD W
PHWKRGRORIGDQG S UQ BALISEWN G LVFXVY P\ FUHDWLYH SURI
SUHVH@QRHQAZOHGJH DQG XQGHUVWDQGLQJ IURP WKH SUHFF
SKRWRJUD S K4HF UBHUDIFWNL PHH VW KHWLF LV UHYHDOHG WKURXJI
RIRPHQ WXUQLQJ VW NHH Q VRO BRBE\DGIGYFXVV KRZ , KDYH
DWWHPSWHG WR VKLIW ZD\V RI VHHLQJ IURP GHVLUH WR D
EHDXW\ DQG WKH RXWFRPH RI WKLV UHVHDUFK
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&KDSWHUHBQHWLRQV 'ULYLQJ WKH BENMEKDWILAFQ WILRRPBQ

 QWURGXFWLRQ

7KH DLP Rl WKLV UHVHDUFK LV WR HOXFLGDWH WKH XQ
ZRUWK Rl ZRPHQ WKURKH K ARHBNVFKI DWWRQFHUQHG ZLWK Y
IHPDOH EHDXW)\ VKDSHG \WWUWUR X JKXDWK B UHYQ\D R RELNN THO/ W +
ODQGVFDSH ZKLFK FDQ OHDG WR WKH VXE®HAWLRNVRDCHE
DO 7KH H[DJJHUDWHG MFRUSRUHARPH®\ DQG VHQVXDOLW
SHUFHSWLRQ RIFEZRPHOG WR SK\VLEFDO R DMIHHEMLZ RFPIHVOLR Q

VHDRUWK DQG)SREHQMNADROQ$SHWK PFLQFW UHYLHZ RI EHDXW)\
DFRPPXWKWGHUVWDQGLQDI RVWWEHDIRWPBWQRQ R$MHPDOH LGH
SKRWRJUDSKLF LPDJHV SOD\ D UROH LQ KRZ ZRPHQ DUH UH
XQUHDOLVWOQRER MHUWR DO SRUWUDLWY RI IHPDOH EHDXW\ :
SK\WLFDO EHDXW\ RYHU WKH VRXO HQFRX G/ M EDRX RE K
VHHLQJ DQG WUHDWLQJ ZRPHQ

2EMHFWLILFDWLRQ

7KH PRVW FRPPRQ DSSURDFK WR REMHFWIPHIOMI JDRAHQ
JUHGULFNVRQ2HWRXMWRMVKLQJ DQG QRERG\ H[LVWV LQ WKL\
EHLQJ GRHV QFOWS b i \$OMEREMH KRZHYHU WKH SRZH!
WKH pJD]HY RI uDQRWKHUY FDQ IXQFWLRQ DWDIORUP RI GL\
VRELDO WHMGWLBENVRQIDQG BREHBWVILFDW L RIGQBMFHRD\ SUR
REMHFWLILEDWLRQ RI D ZRPDQ WKRERMBKE \WRKARDMIHOGD]H O
JD]JHRLQHG E\ /DXBD 0XOYH\+ GHVFULEHV WKH JD]H DV D
VHHLQJ ZRPHQ DNLVQREMRFWEMHFWLILFDWLRQ FUHDWHV F
YLHZ WKHPVHOY H\5 AMKWRRX B DW\S K ENG. Y € RS04 BVEH\HIG Z U L W |
“RKQ %HUJHULQ KLV VHPIIQB®REZBHHQQDYHOV

OHQ DFW DQG ZPPIPQORRIMNDW ZRPHQ :RPHQ ZDWFK WKHPVHC
7KLV GHWHUPLQHV QRW RQO\ PRVW UHODWLRQV EHWZHHQ P
ZRPHQ WR WKHPVHOYHV 7KH VXUYH\RU RI ZRPDQ LQ KHUVH(
VKH WXUQ R KHQY REBOHE@R VW SDUWLFXODUO\ DQ REMHFW RI
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7KLV LQWHUQDOLVHG YLHZ RI DQRWKHU FDQ SRWHQWL
DQG D GHILQLQJ IDFWRU LQ KRZ BUTRRNQWRD BXE W X<UHO/GI\OY
JUHGULFNWRE®G DWWB *URZHU DREEHNHOWKH VKLIW RI IRFXV
UHVXOW RI WKH JD]H WR WKDERB\ DO REMHEQN BLY UX B OR JW
DQFDIXQFWLRQ DV D IRUP RI VRFLDO FRQWURO %DUWN\

'RPH) KDYH EHW@WHG E\ WK RWKDEKR W/ XRRIHPHU Q IRU WK
LV D IRUP Rl QDUF LWV IK\DPV (EQIGI Y REBSWLHG WKDW ZRPHQ DU}
QDUFLVVLVWLF GXH WR FRQVUW B [(D0ERGFBPRI@ HREH Y@LV HO |
ZRPHQWHOWLRQ WR WKHLU ERGLHV VHUYHV DV D GLVWRUW
FRQWMAWUJIJHU FODULILHV

6KH KDV WR VXUYH\ HYHU\WKLQJ VKH LV DQG HYHU\WKLQJ V|
RWKHUV DQG XOWLPDWH®@\ KRZRV KR DBIIHD UFNSWRWDQFH IRL
WKRXJKW RI DV WKH<\OXIEFNXVYYH\KIRPOQIBEHIRUH WUHDWLQJ
&RQVHTXHRQWOXYRPDQ DSSHDUV WR D PDQ FDQ GHWHUPLQH K
DFTXLUH VRPH FRQWURPRY HPXWKIRAR QUWRREKRVVW DQG LQWHUL

6 XFK DFWR ERHFMODILA/BMAH RQO ILOPHQW R IKZRRHULQ $ R W
WKHLU PHQWQ G B HUOR WRLBIYF S UINRPF ZQUEKMRIDFDO DSSHDUD (
,Q IDFW ZHRWPRNQ G WROSHMMRUPHFWLYHO\ LQ D PDWKV H[DP L
REMHFWLI\LQJ JD]JH FRPSDUHG WR ZRPHQ ZKR ZHUH QRW H]

1RW RQO\ GRBIMHFMHHINM SRWHQWLDO EXW LW DOVR IX
EHWZHHQ WHKWKERGHD®GIHPDOH IRUP ZIQIRAKD BORIPY RO D
P\WEHB®EMHFW LLIQ FDR\DIFRHQY W ZLWK XQUHDOLVWA\POMPDOH ER
PHGDMDGY WR VRFLDO FR PRUMNKOMY KN\ WU FDRP HRMQ BKRORJLF
VSWXIDO GIQVWKHERGR RKDPH DSSHDUDQFH DQ[LHW\ DQG L
GLVRUGHUV D QH® GHISWRHY DICRGES UHIQ@E WD REHNFHU
7LJJHPDQQ DQG GE3UEPDQQDGRIMUMHDYBIVONLH

7KH UHODWLRQVKLS EHWZHHQ EHDXW\ DQG WKH IHPDO!
EHHQ H[DPLQHG DQG TFOHO/W/X BHYFEL @ BVBAP DRIOH R Wh R @YD I L Q L
DQG 3R]]JLEGO®DUNH DQG .RURMNFKH\YK B QGBG7LE6TYOHYR DQQ
6YDOGEHIJHOPDQQUHGULFNVRQ DQG 5REHUWYV LQGLFD
SHUFHSWLRQ KDV UHVXOWHG LQ IHPDOHV EHLQJ YDOXHG L
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DWWUDFWLYRRHYWUH MXGJHG EWEK\VLBEB O/ BMWQVD VEXKNMNVF
RU DRB\LFNHQVRQ DQG OF&DUHWG BRPENKRQHHBRNMOQJ KRZ
FXOWXUH HVWDEOLVKHVY WKH SRZHU DQG YDOXH V\VWHP Ut

7KH DVVHVVPHQW RI D ZRPDQ LQ WHUP VXRIQEIX W\ KD\
VXFK MXGJHPHQWY FDQ UHVXOW LQ REMMKWW LDLKDIKICR QS D Q)
PDQLIHVWDWLRQ RI IHPBOH GERGLOVAREGMD®HHOHFG D FRQVWL
RI IHPDOH LGHQWLW\ IXQFWLRQRRU MW RIPHVRQ WK HZ BB DY\
%RUGR 7KHEHDXWDWXV HWEEBQJIEHHYHORSHG E\ OF&OLQWRFI
HORTXHQWO\ GHVFULEHV KRZ WKH FXOWXUDO HFRQRPLF D
RQ DVVXPSWLRQV RI EHDXW\ LGHDOV PHDVXUHG PDLQO\ LQ
DSSHDUDQFH DQG DWW UDFWKHYPHNYVV XFSW LA YRHRQEW R P
FULWHULD RPBAVRWID BIROMUWALRQHG WR FRPSDUH HYDOXDW
DSSHDO DV PHDVXUHG E\ KHKW BESMRODAPH RUDRMNWIRPH W
UHFRJQLVH WBHDXBHDQRQPVLFDO DSSHDUDQFH FDQ EH G
DFKLHYLQJ HFRQRPLF DQG VRFLDO EHQHILWQEDWHKH ODERX
VHOHFWLRQ +DRHBPHVK DQG $EHRZHNBU VXFK D YDOXH V\
FRPSOLFDWHV W RPHIMNEUMOIBLU ERGLHY &DOOXV D
WKDWEWKGKNIELHORQJYV OHVV WR WKHPGDQ ENRRQHDWQIE B VK HWW

$V D UHVXOW RI ZRPHQ V R E MHW DA X \F HWAKRIDQ DI GL W KLH/ E
VXUSUIDM @PDQYKIHPDOHY GHYRWH FRQVLGHUDEOH DWWHQW
ERGLHMFH DQG 6KLOROWIPMWRQHFUDIW

)XUWKHU WKH PLVWUXVW WRZDUGV ZRPHQ ZKR SRVVH)
LQVWDQFHV BHISHMXDWEBY KRVWLOH WUHDW PK®WURR YD U (
WH[WV ERWK FODVVLFDO DQG FRQWHPSRUDU\ WKLV LV FK
EHDXWLIXO ZRPDQ WKUHDWHQLQJ WR GHVWDELOLVH PDQ V
+D HO ‘RO ‘KLOH WKH FRXQWHU DUJXPHQW WKDW
EHDXW\ DV D PRGH RI SRZHU E\ DUFRGRHY HRONMVLRQDWH VH
DQG DOWKRXJK LW PD\ RFFXU LQWHUHVWLQJ UHVGHFDMK Uk
WKIDRPHQ DUH PRUH XQOLNHO\ WKDQ PHQ WR PRMVW RMIW WH
PRPHQWDU\ UHGLVWULEXWLRQ RI SRZHU WKDW D ZRPDQ PD
FRPSDUH ZLWK VWUXFWXUDO SRZHU
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ODVV PHGLD KDVLPRQXHQAMDEOSUHVFULELQJ YDOXHV W
*UDEH DID¥GEH $UHQGWD @GHWFHU OLONLH 'LPXOHVFX
5HFRJQLVHG DV D GRPLQDQW SRZHU LQ VKDSLQJ DQG LQIR!
6WDUNHU D G i #\Q WSLDWUAM REWBIVVHG ZLWK ERGLO\ H[FH
SURPRWLQJ LGHDOLVHG IUDJPHQWYV RI WVGBBVRHPADOH ERG\ 3
,QWHUHVWLQJO\ LQ D VLPLODU PDQQHU $QFLHQW *UHHN C
XVLQJ pLG HDROM YRPERXV GLIIHUHQW PRGHOV WR FUHDWH D

7 K DAW U D W HIW KJHH IFORHQRIAL IQKK XX\ ZRPHQ KDYH EHHQ YLHZ
WKURXJKRBRPKLRWWRKH VXEWOH WHFKQLTXHV HPSOR\HG E\
ZRP® VLPSO\ DV ERGLHV DQG GHSHFURHXD YHRXH\DQG HD § SHI
%RUGR 7KHVH WHFKQLTXHV HIITHFWLYHO\ GHKXPDQLVH WKF
RI D VIPERO D IUDJPHQWHG RENBMW HWR FEHOBMAXBIGHD Q G X

‘RPHQ FDXJKW ZLWKLQ D VRFLHW\ ILOOHG ZLWK LGHDO
DFFRFMG WR YLHZLRQQHEDIMMODWILQI WKHLUP ERG HHNPSD HUD JP
H\HV QRVH RDIQUG RUMBE WYSH U LH @RIGH\LS BVLUUH MOWVR FD @/ [KLHH W E
DV D USRQDWJ

,PDJHU\ LQ SDUWLFXODU LV UHFRJQLVHG DV D WRRO IR
RI IHPDOH GHYDOXDWLRQ 2UWQHU |SRODPRYHG IS @ ROQW
PHDQUIQIWPELIJXRXV IRUPV Rl VXEYHUVLR Q DIQAF WH\D QH/YFIHGD
H\H PHQVWUXDO SROOXWLRQ FDVWUDWLQJ PRWKHUV DQG
PHUFLIXO 2WXWQHWF HORUH RIWHQ WKDQ QRW IHPDOH GHSLF
XQUHDO WDWHOD QEWKLQ WKH QR URMDAMZIDHNHH BRI KXPDQ SR\
7KHVH UHVWULFWLYH V\PEROLF PHVVDJHY DQG WKH IUDPLC
W\SLFDOO\ HQFRXUDJH BWKOMHYREMHFWXQ\GIQUPIDJH WKH FRPSC
PXOWLSOLFLW\ Rl IHPDOH KXRD [H E B OG/IKPXREIDR) ¥ RRG\PE QU WA

SKRWRJUDSKLF ,PDJHU\

7KH SROLWLFV Rl UHSUHVHQWDWLRQ FDQQRW EH VHSD
LPDJHMUKRWRJIUDSKLF LPDJHV DUH RYHUZRHPWRQLOVOYRRIGH G
VIPEROLF FRPPRPOLEOMWDLRDQRQJ D SRZHUIXO UHSUHVHQWDWL]
UHDIO'HMEZ G Q H \ 7KH FLUFXODWLRQ RI YLVXDO UHSUHVHQW
IKRZ ZH WKLQN DERXW KX DKL QD QW& HVKHUZX ZWDOBG ZH VHH
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UHDOLWLHVHWWH\' PDE®XH\DQG DPSOLILHV S WBH\RFAUR. EUHIES KM D
WKDW ZHUH RQFHZLQGRZ VIVOMRIS LGMPIW\L W\ WKH SKRWRJUDSKI
LPDJH QRZ WUDQVIRUPV RRE DR OHH W SO ZRUOG UHPDNLQJ
WR¥JK VHHLQJ FDQ EH XQGHUVWRRG LQ UHODWLRQ WR VRF
'"HZGQH\ =

&RQWHPSRUDU\ SKRWRJUDSK\ FDQ IXQFWLRQ DV DQ DH
WUDQVFHQGLQJ WKH OLP LW DQVRRO VFR VEHMIS BB TBENR B I/WR Q ¥
FKDQIMHKH $FW RI 6HHLQJ (VVD\WHOGBUYRRYE UNRDRDLRQ V
GHVFULEH WESRQQWHEDQWDWXUH Rl WKH SKRWRJUDSKLF LJ

WKH PRVW SROLWLFDO GHFLVLRQ \RX PDNH LWG@KHIKDWR X GL
\RX VKRZ SHRSOH GD\ DQ®G>®MGRX W KHVPRROWL. WRBDWLFDOO\
WKLQJ \RX FDQ GR WR D KXPDQ EHLQJ LV WR VKRZ KLP >VLF,
FKDQJH %XW E\ VKRZLQJ WKDW VRPHWKLGHDRWRSEKRQUR BIOL

,Q KLVE&RRNJD /XFRGMQG %DUWKHYSWO\ REVHUYHV WKH
SKRWRNUDDBXD FLW\ WR H[SUHVV D SROLWLFDO RU PRUDO PH
QDWXUH DQG D HGWKMW\WRIE HG D W UBKAWDLR 6 R QW D J LQVLJI
RU SHUKDSV SURSKHWLFDOO\ REVHUYHV WKDW SKRWRJUDS
DQG RMWKHBNMSWLRQ RI WKDW H[SHULHQFH DIIRUGLQJ SKRW
,QGHHG 1 POVEDWDVUWXWH LQVLIJKW LQWR WKH SROLWLFDO I
UHVRQDWHYV ZLWK HPAIQUMPLDRHVW KDHIMLIPMWY SURYRFDWLY F
LPDJH DV D YHKLFOH Rl PHDQLQJ WR LQWHUUXSW WKH GRP

SKRWRJUDSK) DERE LYQXAR H N

5HSUHVHQWBKHIRODODWLRQVKLS WR 3KRWRJUDSKLF ,PDJH

7KH FXOWXUDOO\ FRQVWUXFWHG LPEDODQFHY DQG GLYV
FDQ EH GLVFHUQHG ZILWHKWW K § CRE FHDXMRQD Q G KKIHGEHDUD O C
RI LOWULQVYL¥V¥XPHDYXWSUHVHQWDWLRQV RI WKH IHPDOH VRX:
ODQGVFDSH DUH LQH[WULFDEO\ OLQNHG WR GRPLQDQW YLF
'"HVSHWMRUWYV IURP IHPLQLVWY WR FKD QJIHWKKH VRPHELIDAD Q\F/HN
WKURXJK ODZV LWV HIIHMBVIMNW@NMV WELRYWE LR KW 3-W O RXW D C
ODQJXDJH DQG LPDJHU\ ZKLFK FRQWLQXHV WR SURPRWH D
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2UWQHU IXUWKHU FODLP\G WPYW 9D A AMINH RO RHQU\ :
RXWFRPHV LI ERWK ZHUB3KRRAWRNIUPS K QFWIHBMHR HQWDWLRQ V
SRVVLBPIQWKM\ PHGLXP Rl SKRWRJUDSK\ RFFXSLHV D GRPLQD
LQIRUPDWLRQ DQG UHODMR GH B & WH QML UIRX JKH V& HQK XPD Q \
5XELQVWHLQ DQS& 63MLEQFH

%HDXSHQHRPDKUYLHZ

7KH SOHWKRULF ILHOG RI VSHFXODWLRQ DERXW WKH Q
DQG FXOWXUHBERX¥HKWBORDQ )RU WKRXVDQGV RI \HDUV KX
HQMR\HG WKH SUHVHQFH RIREHI KW\ GHWSIHOWRQVWLQFWLY
H[LVWHQFH RI EHDXW\ WKH LGHD RI EHDXW\ BRIQRALIDXHV W
DQFLHQW KRH)XOIKNMQ LFKWORVRSKHUV DWWHPSWHG WR SURYLG
FULWLFDO HQJDJHPHQW Z L WKH EWH QRYZDQ/BVE F \IBR IHEDFOM-RNS K H U
30DWR FRQVLGHUHG EHDXW\ DQ HWHURODDWR.L¥RPER G HWG G/
KXRDVRXO WR FRQVLVW RI WKUHH FRPSRQHQWYV UHDVRQ
LPPRUWDO HWHUQDO GLYLQH DQG DQLPDOOYWNH G6DIQWD V
GLYIRUHPV DFFRUGLQJ WR 30DWRQLF WKRXJRSWO D'W HQSOHD V X
GLYLQH EHDXW\ DORQJ ZLWK WS & H DVWXLLPD @ L W\K LEARKED B P HE G\
HDUWKO\ VKDGRZ RI WIKGWILW 4QH EWDHXWXVWLQH FRQVLGHL
EHDXW\ DV VXSHULRU WR WKH FRHUBSRWHRIOW KPDVR® DQ 3 D WU\
7KH QH[W UHYLVLRQ WR LGHDV Rl EHDXW\ RFFXUUHG GXULC
UHDOP ZDV VXEGLYLGHG LQWR WKH EHDQYXWK KD ®IOQG WRHK V
EHDXW)\ ZDV GLPLQXWLYHIBPIGQER @ Q H.FARIDMNN\E RQMRH Z DV
QREOH DQG PDVFXO LWQHW BBWYWIHNVLHWK FHQWXU\ :HVWHU
TXHVWLRQHG WKH LGHD RI EHDXW\ GHHPLQJ LW WR EH D W
RI VHULRX VD QBRHEXQAR® WR D IRFXV RQ PHPOYRLQG 6LUFHOOR
*ODGUH JKW

7KLV GHPRWLRG \RARMBDBNUHMHFWLRQ RI EHDXW\ 7KH
IRU EHDXW\ GXULQJ PRGHUQLVP PDUNHG D SHULRG RI KRVYV
EHD X¥YKH IHPDOH VXEMHFW DQG IHPLQLQH @&-HMWKNWLFV LQ
FRQVLGHUDWLRQWWHEHRPPRGHWUKW DUWYVY ODQGVFDSH DV SUHC
LQIOXHQWLDO FULWLF 'DYLGKH FQWLVLEOHFNHMHINRERRN
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DQQRXMAHGLVVXH RI WKH QN OHOWA\HOMWZHLAMEH EHDXW\RQVL
ILQYRNLQYLBHW X M/ \DDUBY WK I/ ISIIVVLQJ RI PRGHUQLVP DQG WI
FXOWXUH DFNQRZOHGJLQJ WKH [UHDGWIONRR E BB/ W QRRX
WKH FRPPRGLILFDWLRQ RI WK HDERBEAH LI} 6 R @Y\ R PIHQG FBOOROOU
GLVFRYHULHV FKDQJLQJ RXU X@GHUVWDQGLQJ Rl KXPDQ QI

7KH LGLRP FRLQHG E\ +XQEHDMW\GLVYQLQ WHKHKBW RI WK
HITWEYHO\ GHPRFUDWLVHG DQG WULY LD OSW BDRRQE HDRWD U/ K L
EHDXW\ ZKHUH RWKHUV6SUYQHBIQW HWKEQGLRP IDLOV WR
DFNQRZOHGJH WKH UHODWLRQVKLS EW WXHIHD\ RV R H VRN HEFW
QHHGV WR YLHZ KHDU IHHO RU WDVWH)YKWKRIENPIREM RW KEH
QDWXUH Rl EHDXW\ DSSHDUV LG NWKHUPH QO MWH RQ & HDIPEWY |
IURP VSOHQGLG WUXH H[SHWUWKEG P RILDRRQW SRIZBIYBIQF H
GHVSLWH LWV DPELJXRXV QDWXUH ZH LQVWLQFWLYHO\ NQ

7KURXJK WKH DSSUHFLDWLRQ DQG FRQWHPSODWLRQ RI
WUDQVFHQ G MQXKDUMPWR WHVRRMIFQ H[SDQVLRQ RI FRQVFLRXVQF
6LUFHOORUWOQHWt D6¥EDJ Qi QGRYUHGD

7KH LVVXH RI PRUDOH DQG DOLHQDWLRQ UHSRUWHG LC
IHHO GLVARGWKH WY L U RRY PEHHLWY DHUY WURBW EHLQJ DW KR
RQW ZRIPOG EH VIPSWRPDWLF RI WKH UHMHFWLRQ RI EHDXW
6LUFHOORHSEXUQ,Q WKH MIMNEIMWEHDXW\ LV LPIRILQHG WR
DHVWKHWLF SOHDVXUH DWV EWKAR FRX Q@ RRIRWKAGR E\JRN BIXDWQ G |
6WHLQHU 6LPLODUO\ 6RQWDJ FRPPHQWY RQ WKH QDWXUH
6 W H LZQUH.UWLKEDWD X W\ LV HWHUQDO LQQHU GHHS DQG XSOLIW

LPPXWDEOH DW OHDBVWHWKR LRUFDBQDWWGEHFDXVH LW LV I
DQ LGHD DQ HWHUQDO®KBOWLVWERXWGIPERGKRBVH WR XVH
ZzD\ LV GHHS QRW VXSHUILFLDO KLGGHQ VRPHWLPHV UDW
WURXEOLQGFWLEOHVWY LQ DUW UDWKHWHWDKBQ MMSKH PFWULEB® O
XSOLIWLQJ NLRBQWBUGXUHV
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&RQFOXVLRQ

&RQWHPSRUDU\ SKRWRJUDSKLF LPDJHV KDYH EHFRPH T
FRPPXQLFDWLQJ YDOXH V7 BQGH L IGRBIESW BMRAKDIOWIH \ W K H
SK\WLFDO ERG\ WR XQUHDOLVWLF L GIHDUQNR B WRIFSRW N 8 QWKDVR
IHPDOH EHDXW\ GHYDOXH ZRPHQ DQG HQFROM WNIKRBSISUHVYV
UHGXFHV ZRPHQ WRS$® M KRKDR RERMHHEWXUUHQWO\ KDYH PRL
DQG HFRQRPLF SRZHU WKDQ LQ SDVW GHFDGHV HYLGHQFH
LQ :HVWHUQUF)GOMENMR QE&HKWOOHQJIJHVY WR FXUUHQW FRQFHS
QHHG WREMRDAWYHORS DQG UHIRFXV XQGHUVWDQGLQJV D
UHSUHVHQWDWLRQV RI ZRPHQ W K{DMAWF Q@ B MWWHIRIS B IRIEEVAHFRALIA R Y
/A\QGD /DQJH LQVLJKWIXOO\ ZURWH HNQRZLQJ WKH KLVWR
IQ DWWDLQLQJ IXO0 FRPPDQG RI LW RU HIIHFWLYHO\ RSSF
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&KDSWHUQBRDUFK RI ,QKHUHQW %HDXW\

 QWURGXFWLRQ

&XOWXUDOO\ FRQVWUXFWHBGYYHY VRQEMWEXBWER QKW R 2
LGHQWLW\ DQG EHDXW\ RI D Z®PRIMNQY W WERPIZRESCG ER GY LDIZE WF
VSHDN W R IWKRIL\R @ W X\GMRV WILVLXBWH WKH KLVWRULFDO GLVD
IHPDOH ERG\ DQG KHU VRXO WUDFNLQJ SKLORVRSKLFDO Wk
7KRPDV $TXLQDV 6W $XJXVWPLDQQHX H500 QB W\ FFOQUAWHAWR QR FUD |
6SHFLDO DWWHQWLRQWRKHRILR WIR\GRPRWEKLWVHT IRU UHYHU'
GXDOLVP DQG XQLI\LQJ WKH IHPDRW WMXWYQ@EHLINI DRCGXW R
WKH IHPDDKHERIGULVWLDW EHQLHQGVZRPHQ ZHUH FUHDWHG |
LWRKHMHRXBFRFRIDFHSWV RI XQLYHUVDO HTXDOLW\ DQG LQQDW
FXOWXUDO FRQGLWLRQLQJ UHJDUGLQJ UHVSHFW IRU WKH C
IRUP

+RZ WKH 3DbvW 3HUPHDWHYV WKH 3UHVHQW

$SWWLWXGHV WRZDUG \L HARRYH B RIQIGH MWKHE UWWVRRWKH OHJD|
SKLORVRSKLHV DG DB QBRXQ RIUWHK K G TRBNOPIDISWERYY W
*UHHN WKRXJKW LV ZRYHQ LQWR WKH IDEULF Rl PRGHUQ :H
LQWHOOHFWXDO WUDGLWLRIQC BT H @& K6 B EDQDKKUHR R DKERIX W\
(QOLJKW B QEMRQWWRGD\ LQ WKH ZRUOG RLIKMKLFYV DQG SR(
7KH DSSURSULDWLRQ RI $QFLRQMS HDNHHN[\8 K REBR/VW 8 KHUWR PQ (
SKLORVRSKHUV DQG WKHR®R QLD D G/ XViKKH DO/H&'W BBRIRHQW R
DORQJ ZLWK WKH GXDOLVW SKLORWRSQIBR GN \GRLIVUW B ¥ VDICR

$QFLHQW *UHHFH

$QFLHQW *UHHN SKLORVRSK\ HYWDEOLVKHG GLVWLQFW
IURP QIEFFRHO\DQG VRX®OMRWRAIVQBSSURDFK WR XQGHUVWDQ(C
JURXQGHG LQ GXDOLVWLF WHUPRPERDY GDMHHGEER P D FE RMGR D
WKH VRXO RYHU WKH ERG\ D\D QUBMW E Q D\Y W K® GHFSBAR GHIYQ W | |
=LOLROL /LNH WKH 3\WKDJRUHDQV DQG WKH 6WRLFV ¢
WHQGHG WR WKLQN RI WKH VRXO DV LQKDEDWW@RU WKH ERG
GHWHUPLQLQJ VKM PAK® EBIEWYH U/ HRY L Q
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JRU 30DWR N QRYWKIG FIRRPXRIOMHNLRQ EHWZHHQ D UDW
UDWLRQDO IRUPV3ODRARBTY IRUP DQG PDWWHU GLVWLQFWLR
UHDOP DQG P D WHKIH 5BIG XeEIDIVFRW +BVVRMEMW LQYLVLEOH
LPPRUWDO DQG HWHUQDO ZLW K HX QEF-KIDXQN L QHI T IFORBEEW EVWORE0
DQGLHEUWHULDO UHBGELQAYY DWWORMHWRI FKDQJH DQ@ DOWHU
3KDH@RDWR GHVFULEHV PDQ DV SRVVHVVLQJ ERWK WKH |
FKDUDFWHULVLQJ WKH EZRP B K HWHRWWE\O W D @E REKRIU W D O
PDWHULDO PDWWHU DV WKH SK\VLFDO ERG\

$IWHU D PDQ LV GHDG WKH ERG\ R WKWLEIOWH BOM VEZRRU K& D
D FRUSVH ZLOO QDWXUDOO\ <« th G WIRID YIRE @ @KLE KARP SRV
DQG FDUULHV QR WWKEW RXWKH/PRGAKLFK LV LWVHOI LQYLV
LQYLVLEOH ZRQBI® QGRLWRRUMLYQ DQG UDWLRQDO DQG ZKHC
KDSSLQHVYV

$FFRUGLQJ WR 30DWR WKH KXPDQ MERG\ VRXOY ZDV D
DQG LPPRRIQMIHFWLQJ WKH VRXO RQO\|IWRDWK®G HEBY BWKHR X\
DQG GHVLUH JURXQGW BUXHWRR X BB WIRMRKEHHBPRBY HG WKDW Pl
SDUWLFLSD W HDLQW KDWRD®N GWKHURXJK WKH VRXO WKDW NQRZ
VLQFH LW WKDWKRHQ®RX W R WKH ZRUOG RI IRUPYDRBIGQUGHDYV
NQRZOHGJH RI WKH VRXO LV UHIOHFWHEBVM) NORKREZ FRW 8 U MR
JRAGDQG WRHRIRE®HVV LV LQFRQFH LIYPDEW B @G WKH WLKUHH W HRR
IXQFWLRQLQJ WR GUDJ LW BS\RZDWESHIPOM\ DOWKRXJIK WKFE
WKLQJV WKH\ DUWBRIWON GNHY EQLWKE IRUP RI %HDXW® ZKLF
WKH PDWHUGBDWOPPWOG KH VRXO FDQ RQO\ NQRZ IRUPV WKH
XQFKDQ@KIQH WKH ERG\ LV FIRGSHFDQVQO\LFXD PIRWHULDO ZR
6SHOPDQ

&ERQPHRIWKH 6RXO

,Q SOBWRHfUOBRFUDWHWGHMWXUREGWRXO DV FRPSULVLQJ
DQG GLYLQLW\ DQG OLNHQV WKH KXPDQ VRRKOIWHR D FKDULR
FKDULRMWHDHRQ RGHYKXRLWHY/BQG WKH RWKHWE VSZODWRGEBD QWD
WHDFKHU HORIFEURBYWEBWHWR 1V L G HADKWID VIRRW @GFIEPHG WKH
UDWLRQDO SDUW RI WKH VRXO DQG WKH XQUXO\ KRUVH GH
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DEHWWHG E\ DSSHWLWHYV VBORXWIDW OX VW6 RFWHDIGH D @G WHH U C
WH KRUVH VSLULW LV HPRWLRERXVUBBK DQ G @®RLIHLE V6 DRQV DS,

7KH KLIJIKHU VWDWXV R W WH /R X O DSVOIDREGIE OVSEBHUHBR B N W K
PLGGWWKH PRUH LPSRUWDQ W RDWMLRPEEOH SIRMPO L F W

30MMWRRG\ DQG VRXO WHQIVQRID R D MY ZRREMHIC MGKLH/ KL Q J
LW WKURXJK WZKAMEVVERFERWGRQJ WR 30DWR WR FDUH PRU
WKH VRPGWVOWNRH] BSARPDX VXJIJHWWIRPHQ DUH PRUH
FRQF HUERDIGN W KBIQ & KERGLRIVL D WA G D WRIW KRH WIK@K I R G\
SHSXEDLFLWHG LQ 6SHIOWER ZBHY HM IORZHU IXQFWLRQ RI E
KXPDQ DQG WKH VLWH ZKHUGH\G KIHIGR KORIGRNAG XBHHG WR G
WKH ZRPDQ WKURXJK &8 UWHRQ D ERQEFRIGHOEAY R \D K R X\IKKDWY
LDPDQ GLG QRW OLYRD WHI KWHRXY OHLY D UQDWLRQ LQWR
PLVEHKDYHG DV D ZRPDQ K HDX¥RKIONSHEOIE@®ROH OV KEILK W H
SHUVSHFWLYH SRW EWERQHBNVHRP BQYHY DV EHLQJ Rl ORZHU
WKDQ WKDW R I WHKHHN INQIRZHDGRDI G

,Q DGGLWLRQWEITRIPMRZQQWXUH OLPLWHG WKHLU FDSDFL
UDWLRQDOLW\ 30DWR GLUHFWO\ GIHPS.QH FMD WK BRUK MW DOIX
6SHOPDQFULWLFLVHV WK I3 CIMRYWHPHQFMHRIRQ ZRPHQ DQC
SKLORVRSKLHP REIRWEKHERIGHN H[DPSOH RMVAIRWRQW RI GLIIH
QDWXUHV WR GROER EQGM/RGEDRDHD O NQRXQEBUNWRRG
WKURXJK WKH VRXO DQG H[FOXVLYH WR WKH FDSDFLW\ RI F
LPDJLQH WKH\ KD&SHO@PRIO HEIMNVRLHZ ZDV EDVHG RQ KLV E
ZRPHQ DQG FKLOGUHQ FDQQRW UHFRJQ& WARKDRIY RWYYNYREO
UHDO NQRZOHGJ3HRWWR KH HRRJ BIKY XYWL \F\W R LW KTRRE Q DUH
LQFDSDEOH RI GLVWLQJXLVKLQJ EHWZHB'Q BHBDVX W VI XQ® \R E
NQRZQ WKURXJK WKH VHQVHW BGPRQO\ WKURXJK WKH VRX

*HQHYL®IRWG REVHWYKIMIKHU DQG ORZHU IRUPV RI 5HD\
WKH GHYDOXDWLR®@ RLWEVRQVDIGIPLEMH @ HEWHDW K 1§ HVD MALRLQ]
PRGH RI WIKWRXIKQMG WR WR B HQHWDWMDRGDOH DQGTLQGHWHUP
DVVRFLD WG QDR @ 6XEVHTXHQWO\ WKH PDVFXOLQH X
HQFRXUDJHVY PDOH GRPLQDQFH RYHU IHPDOH EDVHG RQ W|
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FORVHO\ DVVRFLDWHG ZLWWKDMWXHE DWW KMHIHL UEFERIGROINC
EHHQ DVVXPHG WR FRQWURO QDWXUH /OR\G

$ULVWRWOH D VWXGHQW RU B @ DREMSNGORX AR \RL VRD\Q R
WKH UDWLRQDO VRXO DQG WKH SK\\VHFDKD ERGARGH BB D Q
ZKHWKHU 1% WLQ/GV RRAOM L Q | O X HDR\DLOEF W BOIRKRFBSIXGI WA HF LH V
VSHFLILF WR WK¥Y WRRBLE PROWBHERWEGD QD QURRQWUDVW WR
30DWRYV GXDOLVWLF DSBORDFK WFRS RMNKHH R/IRW & H SR XV R V D
LGHQWM ISHWVGFBY XQLTXH MPRRODGLYKDVUKIAR IV LQ WKH QDW X
$ULVWRWOH DSSOLHG KLHUDUFKLFDO GLVWLQFMLRIQRY EHW.
YHIHWDW LLHVKHD WRZRVW | R WA HRIHWIDIMAORHEL QJ DOO SODQW
WKH DQLPWODHYR®BODV ERWK KXPDQ PmMSDBAY RI PHPRU\ DQG
WRSSHG PRWW SWKKIWWLFDWHG VRXO EHLQJ WKH HDWLRQDO \
DELOLW\ WR WKLQN DEVWUDFWO\ $ULVWRWOH

$FFRUGLQJ WR 3 WIKHNVRIAME Y RIHFLGHG O\ VSHWKBO \HW
IHPDOHZDW[ QRW DIIRUGHG WKH VDPH VWDWXWRBWIQRJ GHHP
YXUWKHUPRUH $U LN WHRPAD@H KHHP G MMOCOMW W® TURP D IC
WKDW SURGXFHG D GHIHFWLYH DQS G H{LPHHWWHRBIOKL JKROO |
LQIOXHQWLDO SKLORVRSKHUVY LGHDV RQ ZRPHQ FDQQRW E
GHYDOXDWLRQHVWHRPG YRBLHW\ LW FDQ EH VXIEWR/WHG Wk
DQG WXBS$WHUQ VRFLHW\TV YLHZV6BG ARPOQ /DQJIH

&KULVWLDQLW\

30DWR DQG $ULVWRWOH KEGKHSRYV R KO RH KKP® QIO J L
W K H RRODRLGBO(\H KR UWWX QGHUVWDQGLQJ Rl WKH UHODWLRQVKL.
EHIMYDLDV  /LNHZEWWLVWLDQLW\ LV YLHZHG DV DQ LQWHC
'HVWHUQ VFKRODVWLF WUDGLWLRQV DQG D SURIRXQG LQIC
"HVWBD@WLRQV 6PLWRUHRYHU &KULVWLDQ UHOLJLRQ DQG
HIWHQGHG $QFLHQMJJDWEKNOWRRFHSOW RI WKH VRXO HVSHF
VXFK DV 7KRPIK R T2Z0D0MXYHQFHG E\ $SULVWRWOH DQG 6W $X
30DWWIKLQDV+DUULVRQ
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&KULVWLDQLW\ FRQFHLYHV WKH H[LVWHQFH RI RQH *RC
LQYLYH\EBHQDO SRZHU PEDR GHXLODGIGQDAVEOVRR QG DQ
LQ JH@HGRDOLVWLF DSSURDFKERRVROLE@PBRMGWDDO VXEVWDC
PDWHULD®OEKEPDQV SRVVHVV DQ LPPRUWDO VRXO 6DQQH
ZKLFRVKWM VRXUFH RI DQ RWKHUZRUOGO\ FRQQHFWLRQ WR H
*LHJHULFRKHRORJLDQTXKRPNVIISUPO\ FODLPHG WKH KXPDQ
LPPDWHULDO :RRG DQG 6W $XIJXVWLQH SODFHG GLY
WKH VRXO 5REHUWVRRQWUDVW WR WKH 30DWRQLF WUHDW
DIWHUOLIH & IOUWHWWD FRIQWLIOPA W\ RI KXPDQ H[LVWHQFH LQ
FRQFHSWLRQ RI WKH UHVXUUHFWLRQ RI WKH ERG\ ODGGHQ

OHQ EHOLHY HG@XWH \HPROR@QGWR DUJXH WKDW ZRPHQ ZHL
RI *RG DQG HYHQ WKDW WXHH LAIDFN BOUKIRRXI N RXIOH &KULVW
GRFWULQHV RI JWKIM N RRALOVASQ @REHG RQ ERDAXG K KPDQ HP\D O M
WKH WLPH RI FUHDWLRD FRTIAFHOW R KBELWXD BEHWA[SORUHG PR
IXOO0\ ERFORDLFMMOIIJHY DUH WKUHDGHG WKURXJKRXW :HVW
LPSO\LQJ LQIHULRULW\DW® WV KKR I-HID/S FIX WYL Q O
FODLPRIF) ODFNHG DQ HTXDOO\ MR &K LMW GBERX\CHS WHRHFO WDR/DR
LPDJH*RG LV QRW IRXQ®R W QVHK¥HLS FAEREDG! IMD WKW KIPW JH R *
EXW ZRPDQ LV WK H6LPLOMBONSMXKXUH KDV EHHQ PLVLQWHUS
ZRPHZLYLQH LQVSLUDWLRQ DW WK® YHQUN\ERHER@EOJ RI FUF
ILUVW IURP FOD\ DQG GLYLQHDBGHD\WHIGEFH [WK HURPDD HURE * R
IURP $GDP 2f1HLORPHQ ZHWHZHEBRDQ QRW PRUWDO EXW IHP
DQG RI IOHVK ZLWK QR DGGHG GULY.LIHY WWEZRMREKU HROR U H
DQLPDO WKDQ KXPDQ

,Q DGGLWLRQ (YH LV FDVW DV WKH YLOODLQ LQ *HQHYV
+ \HW DOVR vVDLG WR KDYH LQLWLDWH ® W RNWHL PIHOYOHR HK
GHVFULEHG DV WKH HPERGLPHQW RI HYLO

<RRUH WKH 'HYLORIRFRUHDWHKHADXQVHDOHU RRWHB W KRIUIEIUSGWH Q
GHVHUWHU RI WRER GH WYIKHHZIOE. SHUVXDGHG KLP ZKRP WKH 'H
HQRXJK WRRBWWWBR\HG VR HDVLO\ *RGTV\RR®H MHRD/N) &K DDN
GHDWK HYHQ WKH 6RQ Rl *R@ K¥YBBY WRWHG E\7BUXWXONO LD Q
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(YRV QHJDRRYH DV D WHPSWUHVV VHUYHV ENBKWRIQXPH S
IHPDOH WK BIW I XIQFFDLRIDWLRQV RI OXVMWQ GAGCRIHQFHY DQG
FRQVHTXHQWO\ HPERG\LQJ DQ LQKHUHQWO\' HDHOR.IHQJ QADKVHX U |
IHPDBHH® ERG\ WR EH D VRXUFH RI PRUDO FRUUXSWLRQ LV
&RRQ /HRQDUG  $UJXPWQWK DV VXKW MXWHW LI\ WUHDW
ZRPHQ ZLWK OHVV GLJQLW\ WKDQ PHQ 2f1HLOO

6W $XJINVRPOHRWNHHUQRULW\ RI ZRPHQ VHHP WR EH FF
WKHRORJLFDO UHIOHFWWREXRQVWK B HK KR Q WIRXYD WKLV MXV
LQIHULRULW)\ ®IVWKYWERPMHK DWW Rl VKDULQJ LQ WKH KXP
FUHDWLRQVLVPD@R EGAMKXDW ZRPHQ DUH PDGH LQ *RGYV LPDJ
7KRPDV ZRXOG D JUHMKDAM HEZR RHRQGHKDUH WKH $DBHWRIM VF
LV WR GHQ\ WKDW fZRIPLHQ Q H+IRZPMYBIU 6W $XIXVWLQH DGY
LGHD Rl WKH@RPOLPD® DOHUWLQJ XV WR WKH LPSDFW RI V
KXPDQ WR DQLPDWGROPHBXFRLWD\V WKIV'WH ZLIH LV
DQ DQLPDO QHLWKHU UHOLDEOH QRU VWDEOH « ZKHUHDV V
FDSPBERO PDQDJLQJ KHX RE®HUPRIUH 6W $XIXVWLQH XVHG W
ZRPHQ DUH PRUH FORVHO\ DVVRFLDWHG ZLWK WKH FRUUXS
VXERUGLQDWLR®W DSSHD ERWK QDWXUDO DQG DGPLUDEOH

7TKHUH LV QRWKGRWHDPLBRIGHWR DYRLG WKDQ UHODWLRQV Z
LV QRWKLQJ ZKLFK VR GHJUDGHV WKH KLJK LQWHOOLJHQFH
WKH FRQWDFW ZLWK KHU ERG\ ZLWKRXW BRKRRVIW LV LPSR\

BW $XJIXVWLQHIY FRQWHPSW IRU WKH IHPDWHKDERG\ UHY
ZRPHQHTXDO LQ UDWLRQDOLW)\ BXROWKBGY FDIGIEG WV XXERUHEIOQ/
RULJLQV RNBHMHQIGHHUSOLW

$QG LQ WKH SDWWHUQRR IDW 2R GLUWIIHHH Q@ LIWQBRXO GHOLEH
RQH KDQG DQG VXEPLWWLQJ DQG FRPSO\LQJ RQ WKH RWKH!
EHHQ PDGH,(RKHRDBPLQG RI FRXUVH VKH KDV DQ HTXDO QDW
LQWHOOLUBQAH SKWLFDO VH[ VKH LV LQ VXEMHFWLRQ WR W
WKH LPSXOVH IRU DFWLRQ LV VXEMXJDWHG IRU WKH SXUSRV
VKUHZGQHVV LQ DFEHIQNMVRGKW O\
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$FFRUGLQJOXLWKHNVKSHOEMG\ SURGXFHYVY D VFEKLVP EHWZI
ZRPHQYVY HPERGLHG H[LVWHQFH DQ H[SHULHHGIMRBEFMNLIQ V
,Q DGGLWLRQ VXFK ZULWLQJV FRQIRXQG &KULVWLDQ

DQG UHH{WH QR GLIJIQLILHG WUHDWPHQW WR ZRPHQ

JHPLQLVW WKHRULVRHQ WXRP\ @UKWHB QWK\ :ROOVWRQHF
WKURXJK WR (OL]JDEHWK 6SHOPDQ  KXKDY HWK DG LR \GW | H C
GDPDJLQJ DWW LW X\GKEDRPWHIDDH P D\ QM EF BELEG LMRXQJ LW ZLW
DQ DQRBRPOLFDWLRQV VXFK DV WK QHZD GRWBISKBX D LMDWMD W L
ZRPHQ LQ ZKLFK LW SURYHV WKDMW2 ZRPIHIODUH QRW &EPDQ
PRFNLQJO\ FRPB@WLQJ ZRPHQ URQK ANOWRY \V UDYQ WARIRIDV 7 D\ (

SDPSKOHWGLFDWLRQ RI WKWH5E RKWKVHRD PEUOHWVHR| PDLQ
SXEOLFDWLR®QKDBWPIFQDUHRQ WKH VDPBOWIKRXHIE DPFWQLPDO
"ROOVWRQHFUNMIJNWKHVVXSSUHVVLRQ RE MOXRZ | WKBOWWDROXX
RI UDWLRQ D®HSHME PIWXWHVRI WKH DHADQ@MMWR WE DW ®R1 DQ DQ

KU FRPPHQWDU\ H{WHQGV IXUWKHU WKDQ WKDW RI \

PDOH KRRV DQG KLJKOLJKWYV :HVWHUQ FXOWXUDO SUDFWI
ZRPBWQSRW MQUWWIOU O0DU\ :ROOVWR QBFKHUW XEOLFDWLRQ

9LQGLFDWLRQ 21 7KH IEUMMW S XEORREME UYXHG WKH WUHDWPF

ZRP® DV REWRHBEWIYWLI\ VHQVXDO DSSHWLWHVId RYDEOIQ GH

"ROOVWR@WBYBHQWY IRU HTXDOLW\ DQG UDWLRQDOLW\ ZH!
PHQ DQG ZRPHQ SRVVHVYQIG LLE ARHINKBHEL SWEDMDYH ® G Y H U V H
HITHFWV RI FXOWXUDO SRI@ R RH GIHY 1D Q R RRRIDMY @ QHRFOHDM W

+ FRQVLWKBOQWBRQJIJHG WKH FREMHRFIMEDS HHPDIOBIWPRFQWO S L
RI HODERUDWH DQG RUQDWH@MADLQ HFDUH WR VDWLVI\ PHQ

SHDVRQ LV FRQVHTXHQWLDOO\ WKH VLPSOH SRZHU RI LPSU
GLVFHUQLQJ WUXWK (YHU\ LQGLYLGXDO LV LQ WKLV UHVSHI
FRQVSLFXRXV LQ RQH EHLQJ WK DR Q PRW WHEH BWW¥H W R R H) D@V
DQ HPDQDWLRQ RI GLYLQLW\ WKH WLH WKDW FRQQHFWV WK
EH VWDPSHG ZLWK WKH KHDYHQO\ LPDJH WKDW LV QRW SHU
\HW RXWZDUGOALR\KQPOBERWIEBWH FDUH DQG VR DGRUQHG Wi
KRQRXU KH PBAKGIRWRIXPD Rl ZRPDQ LV QRW DOORZHG WR KDYF
HYHU SODFHG EHWZHHQ KHU DQG UHDVRQ VKH LV DOZD\V U
JURPWGLXP DQG WR WDNH WKLQJV RQ WUXVW
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ODU\ :ROOVWWRIQHHAWU DON. Y@ H G SSHOWIKEWNY L Q GRLIS®HX/D O L W\
HPSKDWKAORPWHQ DUH RI YDOXH DQG WKH VRXO LV SULFHOH'

TKHQOLIJKWHQPHQW

3KLORVRSKHU 5HQH 'HVFDBDUMHN P Q G YSIKQUANMH®W RIKHR |
ERG\ GXZDORKR GDWLRWRHOOEIKNWHDPHQW 'HVFDUWHY UHLQI
EHWZHHQ ERG\ DQG VRXO DV L Q'HVIFID\EME \D\R RV BIVWRK H LDRS\S\H
SDVVLRQV Rl WKH VR XOW RROINW RY B VKD W X OW R RWERRE) V| LRR PAV\K K
VRK/KHUHE\ UHVX 0L R X QDG RSPDWH YK RXJKWV DQG FRPSO
DQ\ LQWHUFRQQHFW LRQGE P|MYG HQ RWKHLE RHBQDEOHG 'HVFDU!
GLIIHUHQWLDWH DQG GLVFRQQHEWWKH FRB\ERGG VRXO W
LQWHUDFWLRQ ZLWK WKH VRXO VKLIWHG WR EHLQJ XQGHU\
IURWKH VRWEDUBVRR/XY PXRMWHG RRUEWRP HYJWKLDON WKHUHIR
DM FRQWULEXWHG WR HU LIRIPLVQ RVKHKH ERG\ DQG WKH UHG!
EHLQJV DMRWWN LQT BDFHLQHYV

'XULQJ WKH (QOLJKWMWXMHRQRIGR LHB/G- VWWEVDWLRQ RIIHU]
IHPLQLVWY D SDWKZWWURXW RIFWKRERBGQG DVVXPHG HTXDO
LQWHOOHFWXDO FDSDRUW\ DREDVRW L RQ®IOLMMMLQFWLYH TXD/(
EHLQJV WKDW LV DOOHJHG & R B XWUILY HUX/IXY W D@KV 'HVFED!
JUDQFRLV 3RXO®NDERXN GBb BOBHUBPLQ B Qf DN QMR § H[K H
&DUWHVLDQ DSSURDFK SODFHG WKH UDWLRQDO PLQG DV W
SHULSKHGH®\W PRHBRREMHBWGLVFRQQHFWLQJ WKH ERG\ IUR
ZRPBYV ELRORJ\ VSHFLILFDOO\ WKH UHSURGXFWLYH SURFHV

W DOWRSEBVLVHG WKH LPSRUWDQFH Rl WKH ERG\ WR
IQKHULWHG YLHZV Rl WKH IHPDOH ERG\ DV VLPSO\ DQ REMH

6HFXODU DQG UHOLJLRXV SHUVSHFWLYHY FHQWUHG RQ
WR WKH GHYDOXDWLRRLRI DWKH UMPLIRQHIJPR QHG SRSXODULW!
FHQWXU\ ZKHQ RRQHPHRPEIUW GLDJQRVHGDXMMK P QMVDAOR Z
DQM@JHDVXUH EROVWHULQJ WKH FRUH EHOLHI WKDW
QHUYRXV GRWGCRWGHHWM ZDV D FKDUDFWHULVWLF RILWRH IHP
UHSURGKKAFWQFWLRQ UHLQIRUFLQJ WKH JHQGHUHG FRQFHS\

OHGLFDO SXEOLFDMEMOM XWMSRUXNGHAEPDGH JLUQV SURQH
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&KDSPDQ W KKMPIGH U HGXFDWLRQ DEQRUPRQOY)HEKUWNHQ

$GGLWLRQDOO\ WKH IHPDOH UHSURGXFWLYH IXQFWLRC
SROOXWLR®@KMKRAR R HKRI DOWIVHZ @WVIKIBIW J U H AVRW W DS LWK R B K |
ODOVRQ ZKLFK ZDV |IRWGREG CEQ LR) G HM.FAMKH GLVIXVW ZRPF
H[SHULHQFHG IURP VRFLHW\ FRQFHUQLQJ WKH FVREBILF IXQF
%HDXW\PWYKDRV IRU D TXDUWHU RI WKHLU DGXOW OLYHV RQ
WLPHV ZHUH UHJXODWH UIMHIRDWRAHGWMBRPD WWUXDWLRQ L\
SDLQIXO DQG XQFRPIRUWDEOH \HW WKH GRPLQDQW DWWLYV
FRQGHPQHG ZRPHQ LQWR H[LOH IURP WKH SXEOLF VSKHUH
DQG LUUDWLRQDO :ROI

$ 3RV VLE O H 76R0 YQKIHRIP R MR PRIQERX O V

7KH SUREOHPV RI WKH GHYDOKBDWQR@XRRER BHEX UQ RN
WKLQRILWK WKH IHPDOH ERG\ UHPDLQLQJ D VLKMH RI YDOXH
S$ULVWRWHOLDQ WIGHAHRAWIRFPFHRERIWLQXHYV WR VXUYLYH WR(
FRQVWUXFWLRQV RI WKHRRQWWURROEBR IHPDPBXERQY GDQJI
UHSHUFXXFKRERBIWDUYDWLRQ O0OBPOVRQG ERG\ PRGLILFDWLRC
SODVWLF UXUKBQ(72BUQEXOO PRGHNMHALVIHPLQLVW WKHRULV
KLVWRULFDO EHOLHIV RI LQIHULRU IHPDOH LQWHOOHFW DQ
WKH XDOLW\ RIROKCH WIRQGHEHUD%HWD XY RHWP L QUKMRULVWV
KLIKOLJKW WKH VLIJQLILFDQFH RI VRFLDO VWUXFWXUHV DQ
wubDLWV LQ IHPDOHVY UDWKHU WKDUWQ/NWKH DRNURRMI @HR OR DU

GH %YHDXYRRXQJ DIXWXIRWIY VRFLDO UROHYV DUH ODU
EHFDXVH WKHLU ERGLHV DUHH3UKHHXHPIHRG@ KW R \& HE MEKREPUH\R D SA
WRKD OHOHUIPDIGLWLRQDO UHS UHW HYWDHWFIHR/QYWD BRI WRPHH)GHHP W
ZRPMMQERGLHY DQG VRXOV

.DQW RIDHMDRHH D ZRPDQfV VRZXOLEXOSQWRHENWH WR
DIILURLIKH YDOXH RI DWRPHRYVHMRRWIRQDO VRXO ZRPHQ F
YLHZHG DV KDYLQJ LQWULQVLF ZRUMXKK HD ¥ HWD X K\& LERV. RQ W
ORUD.OYWW SURYLGHV D JURXQGLQJ IRU D XQLYWLQMD LQKH!
KXPDQV DUH FDSDEOH RI PRUDOLW\ DV UDWLRQDO EHLQJV
GLJQLW\ )XUWKHUPRUH .DQW VXJJHVWV WRBWHKXPID® BK D
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LW FDQQRW EH FRPSDUDEOH ZLWK WKLQJV WKDW KDYH HLV
IDQF\ SULFH YDOXH .DQXH DFFHSW .DQWYV YLHZ ZRPHQ |
UHJDUGHG DV KDYLQ@ILRQRQVMWDWHNLRR QFREBWHPIS\RRU B/U\ JOREDC
FRPPRGLILFDWLRQ RI ZRPHQYV SKQVDFIQ YER G RIDW Z& LGHKKXC
ZRPHTKH FXUUHQW YDOXH RI D IHPDOH ERG\ KDV EHHQ FRQ
7KLV FRQW@WALFAWVRI| BK 16K VKHGHRIMNE QMOIGQVLF XQFRQGL
LQFRPSDUDEOH ZRYWK RU ZRUWKLQHVV

,Q DGGLWLRQ D FROOHFWLYH &KULVWLDQ EHOLHI LQ W
RI WKH6DRXMHK DQG OF&O\PRQG 2 DV HPSKDVLVHG E\
R O OQ/M\FRJ D DW FS R Z H WIBUDW K FMABEHR@ IO D Y FIKHMMB D QQHK DQG
OF&O\PRQG * $FFRUGLQJO\WKIHZWXWBHNHYQRQD®Q SKLORVR
DQG WKH FRUH &K U MVMALDIO WQHDF X B IR FRER 1D PR K O/
LQGHHG EH YLHZHG DV EHLQJ HOWHBRMEGHWRYKRKBBRILW\ EDV
FRXQWHU WKH FXOW X HD O IKCHRKOIOE R WILERIORVIQEIFAPE/RW Z FIBIQ
ZRPHODWKH ERBI GRXEW RYHULW KW RGRFLARMVARURMEOH K D W
EHFRPHVY DSSDUHQW LV D Q#VHRRX OV R HUOHFR QR/ @/ EHIDNSWVVEHE B R/E €
WRGGUHWYVZRENWUIQWH ZD\ WR DFFR RMBEXEWHYMH QRQP X ODW LR
ZRPHQ LV WR DGRSW D UHYLWD O M/BIV EYXHHUN Z R Q WRK WK XD BRC
ERWK ZLWKRXW LJQRULQJ HPERGLPHQW II$V RKUWKWVEH %D
SHUVSHFWLYHV KDYH UHVLJQ HKG O\RPHR UFSAKIG KNHIWIDHREWD IHW \ W R
LGHQWHLWXASWY IURP IOHVKPRQSRIS\R QREGV FDCK RADHAN VWAHKLH
PLQG LQGB2QRBPA UHWULHYLQJ DVSHFWV Rl K\ORPRUSKLVP
SUREOHPV FRQFHUQLQJ WKH YDOXH RI WKH ERG\ VRXO DQ:

$ULVWRWOHTV +\ORPRUSKLVP

,Q FRQWUDVW WR WKH Z0®NOR QRIFFH @ & HIEQ GSXMBOAH/RHLEFW
ERG\DD®ZHU RUGHU RI H[LN DN DK G DOGHLYMFANIREG R/ PDQ DSS
DVVLJQ LPSRUWDQFH WR WKH LQGLYLGXDVRKORYYEWRGH 1.0
LQWHUSUHWDWLRI@® URI WKKHH \ERRXGQ DIYVWNKGIRZQ DV K\ORPRUSK
IURP WKH *UHBRHDRU®J PPWWSKHDQGQJ IRUP RU VKDSH :DI

JRU SULVWRWOH IRUP DQG GHIHQIEU DKM GV VPR @ Q&
LV DQ HQWLUHO\ VHSDUDWH HQWLW\ WR WKH ERG\ LQ VR F
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DQRWKHU Z$OM VDWW RYWOGD QI3 WHUPV RI LWV UHODWLRQVKLS
WKH VIREK& KH P D RG\UWROSE UIRUP WXMFVAERIQKR JINQEDWKHU WK
HOLYLQJY :DW®&LVWRMMDORI\ RI D 10 X\WHD WKP)SIKL MLKN WIKR |
EUHDWK FDQ EH EORZQ LQWR D 10XW HD QB[ DH VD HRSHKRQ HV W
HQWLUMHOWAIM VRXQG RI D IOXWH FRXOG QRW WUIRQVIHU LG
DQ\ UDQGRP VRXO WR EH LQVHUWHG LQWR DQMHDPKQ GRB\ER
KDV LWV RZQ VSHF 3@ URWRWQKB VKDSH

7KBHYHORSPHQWKRI BRRYVSMRWOH QWHUUHODWHY LQ FRQWH
RI FDXVDWLRQ 7KXV WR XQGHUVWD Q& HRKH RDW KRQLRXD E
H[SODQDWLR® RR$U LEBKRIEEH Q VSHDNLQJHRL\Z KADRVNWIRIZUR |
WKLUR®XU IDFWRUV DUH FRQVLG B WG UV KK IR IDMNBRIR O FF BB\
VWUXFWXUH WKWKHH IDBH@W FQGWRKHQ DLW OHFRX WHKH IRUP
FRPHVY WR EH +HINH D FOD\DPSD HR WK HPPODFROD®Y KBEWR D

FXS NRKREO D FXSHU D SRWMFHWRWAHRIFP SOHWH WKH IXQFWLR
OLTXLG ZKILEPMXVYWAKRUGLQJ WR $ULVWRWOH WKH IXQFWLR
D WKLQJ RKFFKSQB® MDXVH RU HQ@R UHRYPILI WKH IXQFWLRQ
REMHFW LV BBHWAH UPUP HBQG WKH IRUP EHFRPHV WKH DFWXI
FXS LV D FXS EHFDXVH LWV FRPSRVLWLRQ DOORZFODW WR F
$ULVWRWOH KROGV WKDW WKH IRUP LV WKH DFWXDOLW\ RI
UHDOLVHV LWR BXSVWWKRWIOH VXJJIHVWYV IR B WOOML Q VL\ERWHQ\
DFWXDOLVHV IRUP D QU& KTHIBR\PW N UY @ VRRIVOEIROHY QRW PHDQ I
ZLWK D PDVV DWRPV DQG SDUWLF®HVWIRIWHPLRW 8YWOH S RE
UHFHLYHV YDUfRMNREWRSHUWLHYV

,Q SULWWRWOHD+ E ZRUN $QLREBODLPV D RQHQHVV RI V
DQG ERG\ WEWKPILQORXO LV WKW KIPFRDXDHIQW HR (PDWWHU LQW
ERG\ ZLWK WKH F®SIDVWWN RW ORHU DI HFHME H DVRWRHI V W
DFWXDOL]DWLRQ RI D QDI D\W KLHYVBMIBKMBNRAXIDOL F RBK H 1L U
DFWXDOL]DWLRQ RI D QDWXU G ELRGN RMKDHW KON UGHL R B R W F
$ULVWRWOH SRVLWLRQV WKH VRXO DERYH WKH ERG\ DV LW
D F W XID\D DWS R VA/HK EFRBWWHU UHPDLQV D SRWH QDWWDIOHWR WK H
WKURXJK KLV K\ORPRUSKLVP $ULVWRWOH VXSSRUWV WKH
GHDWK RI WWKHERDGP HVDON WKBWKDSH G R HMW QR BMWSHIL\DLO/ W ¢
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LV GHVWURHHU® RRNLQUEED VHW RUMHRBNG@ LY WKHRU\ RI WKH VR
DYRLGVY UHGXFWLYH PDWHULD WKW W ¢ ® XX B D QDR WH W[ ISWUWR <
ERG\ WRKYDWLQJ WKH LPSRUWDQFH RI WKH ERG\

,PDIRIl *"FDQHBORPRUSKLVP

&KULVWLDQ VFHZBWHE $HY VUWHRAR QU ik RUKDR/BISW K KPR/ HO Y |
VXSSRUWHG DUJXPHQWYV IRU XQLYHUYVDOWK¢® 6 B UVWRQ &L @.
RI KXPDQ SHUWRRKRREBLDQ VFULSWXUH *RG WKH &UHDWRU
EHDXW\ 6DPPRQ7R XQGHUVWDQG VRGIDYHEHBWWUQWVR $TXI

+ ZKR ILUPO\ ORFDWHYV EHDXMMWHZLWK ILQ J* RAGIDAVH N MY
IURP EHDXW\ DQG JRRGQHVV WKDW LV |UR@GRVK LRV MV KFDPY I
WKHLU EHLQJ LQ EHDXV)\ D GG LIRR.GQH VW KDWITBAHDHMWY HY D
&KULVWLDQ LQWHOOHFWXDO WUDGLWLRQ LV DQ LQKHUHQW
*RG LV WR UHIHU WR EHDXW\ 6DPPRQ

7DNLQJ WKLV QRWLRQ RI EHDXWWQ EHIVQK M U ED VG HWD X 8 80
FUHDWLRQ RI PDQ LQ WKH LPDJH DQG OLNHQHVV RI *RG EH
7KH RULJLQV FOUMKWYD EXRWEKRIQ@ IURP WKH GRFWUU®HE RI FUH
.LQJ -DPHV 9MKWH.LEQE O IRAIDWKHFFBMDWLRQ RI KXPDQNLQG Zk
DQG IHPDOH KXPDQ EHLQJV ZHUH JUDQWHG GLYLQLW\ WKUF

$QG *RG VDLG /HW XV PDNH PDQ L QDR QAHWWJWK B PWHUY R XGR
RYHU WKH ILVK RI WHKH MHBY BQ®W R KUHDWHQV DQG RYHU WK
HDUWK DQG RYHU HYHU\ FUHHSLQJ WKLQJ WKDW FUHHSHWK
KLY RZQ LPDJH LQ WKH LPDJH RI *RG FUHDWHG KH KLP PDO

JRU PRVWDQNUERLY LPDJID BHYG HOLWWRRGEWR EH WKH L

D GLYLQH HVVHQFH DQG D XQLYHUVD @ QLI %K URDW LID@® 6N L (

XQDQLPRXVO\ DJUHH WKDW WKH LPDJH RI *RG LV ORFDWHG

:KDW HPHUJHV IURP WKLV &KULVWLDQ LQWHUSUHWDW

VDFUHGQHVVYRIED ISHIUW REKRODUV VXFK DV :DOWRQ DQG :U
XQLYHUVDO XQRREOKWLRQDRODIRA! *RG IXUWKHU



LO$*,1,1% )(0$/( %($87< $1(:

$O00 SHRSOH DUMH RQ*"WE&HUWHIDUGOHVYVY RI WKHLU DJH WKHLU
WKHLU PRUDO EHKDYLRU WKHLUKMWKRBLFHLGHQWWWWRBR QWK
WKDQ RWKHUV DQG LW LV VRPHWKLQJ WKDWHGLFHMDWXDGIY
Rl *RG

7KHVH ZRUGV UHYHDO D XQLYHUVDO VDFUHG SUHVHQF
LPDJRU *RG WKLV XQLYHUVDO VDFUHGQHVV DQG EHDXW\ L
FRPSOHWHO\ ZRUWK\ Rl ORY H KHRFW.OLPHD BIQIG LHFHHRI G H DX\
*RGIV UHDIILUPDWLRQGIJRXRAD @ G G HDUN ¥ RIQ@QM WV M Q OEX\H- R K Q
1HZ .LQJ -DPHVPRHUVYRBQ/R ORYHG WKH ZRUOG WKDW KH JD
HYHU\RQH ZKR EHOLHYHIVELQK B Y P MDWHQURM G5 OL I H

&KULVWLDQLW\ UHFRJQLVHV WKLV GLYLQH FRQQHFWLR
WR WKH YDOXH RI KXPDQ EHLQJV ZLWHKRKQVQHIOMHFS/ LQJ WK
FUHDWLRQ RI $GDP1HD .1HQJHWDIP\H V I9RG VRBEPHG PDQ RXW RI
FOD\ Rl WKH JURXQG DQG EOHZ LQWR KLV QRVWULOV WKH I
EHIYGKH EHDXW\ Rl *RGTJV FUHDWLRQV LV UHIOHEWHG LQ WI
*HQHVLWMIHZ .LQJ -DPHVPRGABRM U\WKLQJ KH KDG PDGH DQ
ZDV YHUJ 7KRR'G WKH XIQW K HWABIEWHR ¥X\PFDSVXODWHY WKH KXF
)XUWKHU SURRI Rl *RG DWWHVWLQJ WR WKH YDOXH RI WKH
WKH &KULVWLDQ E H/OXIUHIHFWWRK® EZRKGER\SWDFHY WKH PDWH
LPPDWRKHDUHVXUUHFWLRQ RI &KULVW DWWHVWV WR WKH Y
$V UHFRUGHG L#Q /IXNH.LQJ -DPHVIBWKHYLMRIQH UHVXUUHFWLRC
DSSHDUMG/RW QG EORRG WDHRWIDEHDLPISRUUWW RHWKH ERG\ LQ

5HIOHFWLQJ RQ EHDXW\ LQ WKLV ZD\ DOORZV IRU WKH
EHDXW\ DVVLIQHG WR DOO KXPDQ EHLQJV ERWK PDOH DQG
1IRWZLWKVWPNXIVQRRLEDO HIIRUWY LQ GLVPLVVLQJ ZRPHQ
ZRUOG DV LUUDWLRQDO DQLPDOV ZLWK D OHVV VRSKLVWLF
SULYLOHJHG LQ EHWQUPPUHDWRE D QOREYVH.N UFPHPDW L BRIV F |
DQ HTXDOO\ GLYLQH JLIW JLYHQ WR ERWK PDQ DQG ZRPDQ
LPDJH Rl *RG DQG VHUYLQJ WR FODLP HTXDOLW\ IRU WKH I}
&KULVWLDQ WKHHRWDHRULVW -RKQXHV WKDW &KULVWLDQLW\ L\
K\ORPRUSKLVP
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7KH %LEOH DIILUPV WKH UHDO H[LVWHQFH Rl ERWK ERG\ DQ
&RU SREHUW 4V *ERBM\LQ %LEOLFDO 7KHRWRDB DUJXH\
BFULSWMUP®E WRPD LQGHHG UHIHUV WR WKH SK\VLFDO ERG
ZLWK WHDFKLQJV WKDW SUHVXSSRVH WKH H[LVWHQFH RI SK
DUJXPHQW WKDW 6FULSWXUH DIILUPV D V RWRO VRKHVISR.RIDWH 8 I
GLPHQVLRQ WR PDQ FRPPRIQDEHGHQWLILZHKG\ZL WK 5HY
6R ORQJ3URXMKRPY QRW ORDGHG ZLWK K HWNWHLGRD O/ EXO ¥D IHi R
3ODWRQLF *QRVWLFLVP HWF K\OWRRQSIRIW FA[SDQ LEH. Q J&K IF
GXDOLVWLF UHDGLQJ Rl &KULVWLDQ 6FULSWXUH

7KH $ULVWRWHOLDQ K\ORPRUSKLF VRXO HPEUDFHG E\ ¢
DQG ZRPOG LW LV LQ WKLWKIRWHR QVRH OWHKHD WRRQ IURP WKH
SHURMHYH DV PHUWLREMHFWWYHQFKHG ZLWKLQ :HVWHUQ FXO
FRQVFLRWRP@PHWI HQW \E IS RYSM. PQKHXHG E\ *RRGPDQ DQG &DU|
WKH XQLYHUVDO IRPDNMAH®W%H/ RE WHKFWWR XQRW E\ SRX|

IQWR DQ RWKHUZLVH GHDG ERG\ EXW E\ LQWHUZHDYLQJ WK
SHUFHSWLRQ DQG LPDJLQDWLRQ PHPRU\ DQG LRVSLUDWLR

SHSUHVHQWDWLRQV RI WKH %HDXWLIXO 6RXO

7KH EHDXW\ Rl *RG DQG GVKHR \FRQY H QVGHIRG BB MLLAHD V
PDWHULDOLVWLF DQGWHEPDLW X DX ESIDI BN GDIQGEHWZHHQ W
ZRUOG RI LGHDV DQG HVVHQFHV DQG WKH WUDRVLHQW PC
6DPPRQ ,QVWDQRBXW\ IFQ & REUWKBUDPRW EH FRQILQHG R
FRQWDLQHG DQG LV REOLYLRXV W RNAPKMWE UY.D®H W R H WK H 0
UHFFQRVVLQJ WKHVH ERXTDG/D% DIOW K R VI R UDI\H K ILMAIRMD\ ULV

'"UH DL O DFFRXQW RI +HJHOYV ZRUNV GHVFULEH
EHDXWLDVOIRAQRAZV

WKH KDUPRQLRXV FRPELQDWLRQ RI LQQHU IUHHGRP ZLWK W
FKDUDFWHU SURYHV HDVLHUMKR Q PDR LGLH & @D ® O B INO LRNAF
ZLWK *DWDFRHOILP WKDW WKH RQWRORJLFDO IXQFWLRQ RI WKI
EHWZHHQ WKH LGHDO DQG WKH UHDO >*DGDPHU @ WKH LG
WR EULGJH WKH FX\DRLFH 8 AW DHHEQ GFRRL Q J
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7KLV UBPYENMKEHF¥KDOOHQJH DQG DQW KW EW DR RIX O HEF
GUDZLQJ DWWHQWLRQ WR WKH VWUXJJOH EHWZHHQ FRQFH:
DQG XQVMHHIEDH FODWRMNWH IRIXWKH EHDXWLIXO VRXO PDL
RI UHSUHV,WQWDSHRWQLVWHQFH LV WKDW RI D OLWHUDU\ ILF
ZKRVH LPDJLQDWLYH OXUH LV QR OHVV SRZHMOXX RRKUKEHL Q
OLOTRPPHQWVOUMIMWDWRILFWLRQ DQG SKLORVRSKLFDO LQ
HQFRXQWHUHG LQ UHSUHVHQWE R D Q\KHHQ BHPHW Ol YU & B DHIC

&RQFOXVLRQ

7KH GHYDOXDWLRQ ZRPHQ H[SHULHQFH GXH WR WKHLU
"HVWHUQ KRYMMHU $UORMRWQHRI WKH K\OWPRRSKLEOHR X O |
GLVUXSWLRQ DQG ZD\ IRUZD UG WKR X ZDW HZERR B DERG Q\RRMX & L
GLVPLVV WKH UHDOLWLHV RI WKHLU ERG LLHP\P DZALMMKL B ® WKL P |
LPSRUWMBQEMWLDQ FRQFHSWV Rl WKH ERG\ DOVR UHVRQDW
WKHRU\ RI'MAKHL WRIXWKH VRXO RI D ZRPDQ KLVWRULFDOO\ F
DPDRV&KULVWLDQLW\ PDLQWWDKQ@R WK W @® G HKX PIOMWH EIR X T
7KHUH LV D XQLYHUVDO LQKHUHQW ZRUWK DQG WHDXW\ ZLV
OLNHQHVV DQG WKH FUHDWLR Q 7RIHKIXPPIDJHYV RIQWMMK K HZ RP D IH ZR
IRUPHG E\ DUW DQG WREBDIUEDWDR.Q X VHOLPALUWKH 3LRQWHN
'RRGPDQ DQG 6KDURQ *UHHQ DUH DPRQJ WKH IHPDOH DUWL
LQYLVLEOH YLVLEOH SRLQWLQJ WR W K HELQNFIXWWNEHDGH LIV BHKA
QH[W FKDSWHU
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&KDSWHU SWKHAHHRH GWNVFWLFH

,Q WKLV FKDSW MWK H, RRERNVWHIPITRVUHD U\ DUWLVWV ZKR DC
KXPWQLQYLVLEOH HOHPHQWYVY LQ UHS U 6INGINWDINIWHRQYWD QG Y
FROQWLQXH WROWMIRQHG®WHDQLQJV DQA § DKM ¥ XX WRPHIQ 2
VIPEROLF V\VWHP WK UR X7KHW R HHPRW® HY  RUAVBUB\L M[SRV L Q J
WIGHD QJHURXYV GXDOLVWLF WEHR DG B\ KRREB/QUREMRRE SKFE QH.DVOR
ERGLRYRW EMIKQIR/XJIK YLVXD O)X W WHKHAKVOD WK\R QWKH GHOLE
GHQLDO DQG DEVHQFH RI YLVXDO LPDJLQLQJYV DQG UHSUHV
SV\FERVW VLJQLILFDQWO\ WKH GLJVWQQ@DMLRIQCRS BWR QYW LI
SKRWRJUDSKLF SUPHWLEMAD D/QRSI POQREXODWLQJ LPDJHV

7KH VKLIWV LQ SKRWRJUDSKLF SUDFWLFH WKURXJK GLJ
WKDW FDQ FKDOOHQJH WUDGLWLRQDO DSSURDFKHV WR SR
IDFH 6RELHV]6MLWODQD DQG =DUSBLWLRQDOO\ SKRWRJUL
GHWDLOV WKH VLWWHU ZLWK REMHFWLYLW\ SURGXFLQJ D
WR DOUMBM @HSUHVHQWDWLRQ ,Q FRQVLGH UW®RIWKdH BVODEM H
WRZDUG REMHFWLYLW\ E\ VHHNLQJ WR UHYHDO FKDUDFWH UL
VXUIBBWLVW )UDQFLV %DFRQ XVHG SDLQWHSHRWRJEDISBEWH
SRUWUDLWYV RI KLV VLWWHKU®HGMMUYVIVRIY XQUHVWULFWHG
SUHVHQFH RI VLWWHUVWDOWKRROWV RBRYE HQDEOH SKRWRJUL
YLVLRQ WKURXJK WKH PHGLD RDSHK BW R Z QDB & LW KIR T RUWND RW
XVH SKRWRJUDSKNFOM[SWPHWOLO®G FRPPXQLFDWH WKHLU LG|
.UXJHU %LUWKH 3LRQWHN )UDQFHVFD :RRGPDQ DQG 6KDUI|

%DUEDUD "LWAUXSIWLQJ WKH *D]H

$PHULFDQ $UWLVW %DUEDUD .UXJHU XVHV WKH SRZHU
YLROHQFH FSIUIMWPID@WDUIMHLRQV E\ EULQJLQJ WR WKH IRUHIUR
LPEDODQFHV LQ :HNVWHUQEXOWXUKXIJHU DFNQRZOHGJHV WK
SRVLWLREQR QD SRVHV XVHG LQ DUW D XEHY KWHUXGS WH QW MVK I
JDH WKUR XJKWHRMWHO/HDRQFYSRDLOLQI FXOWXUDO DWWLWX
DUH UHFRJQQNHG E\ LLQWMRYHQH LQ VWHUHRW\SLFDO UHS
WKHLU SRZHU GLVSODFLQJ WKHLU KRG DZQGUFIMDULQJ D
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ZRUNV DIIHFW VRFLDO EH O {LH SWUW Y KBRWHIOWHAR G HDOE R @ \ZW W X
JLQNHU DQG SROLW L FDRKEUBRDIGHIUL BY RW HDWWLLIY MOLF
SRLQWLQJ WR WKH H[BDR \SLHOQ NeH B O W X U H

.UXMMWUWZRUNYV DUH FUHGLWHG ZLWK IRUFLQJ DZDUH
GLVUXSWLQIKWHKH QIVUHD O S XV PRMHLRWLFEXSHDFWLFHV LV WR
RSSUHVVLYH QDWXUH RDFMVGHREERHER VY DRBHIRWEM SUHVH Q'
FRQFHSWXDO FRQQHFWLRQV WR VRFLDO LQWLPLGDWLRQ D
VWHUHRW\SLFD O+ HH SARHMHQ WD DRQW K H  KWXBHD § UVHX/EINDRFDAV D
LQ VRFLHW\ FR Q/V WLLQMNMU L GUHQNM LM LEHF W L Y HDVS/SWIRW H 1D WIL R
DQG FRXQMAMHH[LVWLQJ FXOWXUDO VWHUHRW\SLFDO UHSUH)
FRQWURO LQ WKH IRUP Rl UHSUHVHQWDWLRQWUWRKDW DIIHF

7KURXJK MUXWHIDWHJI\ RI GLVUXSWLQJ WKH LPDJH DQG
MX[WDSRVLWLRQV Rl UNDZRONH® DIGMHDYGVWRHQWQYLWH YL
LPDJH FRQFHUQLQJ WKH VXEMHFW RI US$\S UWRHHW D WX.RHU Z L
WIHUV WR ZRPHQYV UHODWLRQ MR ORRNUQIDDH & LWK/HWPKDHD A
P\ IDRHD VWRQH IHPDOH IDFH LV D OLWHUDO SOD\ RQ WKH
JD]JH WXUQLQJ WKH ERGAWRGFR DLA) NE QUMQ R B/MHEWWDFWLF V
WKH SUREOHPDWLF PDOH JD]JH .UXJHU EOLQGV D ZRPHQTYV
REWUXV LW RN M BRQIW SOD\ QDW XU HLWRHR X WKW X U H
H[DPSOHV RIiDHXWREVIEH |R X QBB W KWRIRGIW ORRN DW \R
EUHDWKH DW W K HD GIEPWL WRORHE KULYH RQ PLVW®BRMXE LGHQW
LPDJHV IHDWXUH D SKRWRJUDSK RI D ZR PDYHEHWHFWHDN R/E
JD]H

/DUJHOXREABRPOIRXU WKH LPDJHU\ LV ARXQMWHRKWR SRSX
LPDJHBK\LFKXMHVWLYH RI ROWGEBWYHEBXVPEDWB\G VWHUHRW\S
YLHBYDLQVW WKH LPDJHU\ WKH ER NG DMAG QR VR G H VDUQ G Y+
UHDFWLREBWW&HRWFR FRQVLGH U7 R K DWFHR/RRAHR @EB-D FHUIL Q J
DFWV DV D IRUP RI IRUFHXJIWBQRZRWGIHPHBW\SLFDOO\ X
LGHQWLILDEDWHE\ MPKEHH G & H G 7IKQ1 VDK BUIHRDVII\H DQG IRUFHIXC
VW UDRDH O\ SRYRWRRRWGYH VWD W H P I94DW ¥ D/BRDAB FILMUWB G VIUX
GH 20LYHLUD GWFULEHV WKLV VWUDWHJ\
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LQ P\ SURGXFWLRQ SLFWXUHV DQG ZRUGV YLVXDOO\ UHFRU
GD\V DQG QLBRQYVWWKXFW DQGDFROYWDIQY WIRHPQWHUUXSW WK
RI WKH LPDJH ZLWK WKH XQFRXWK LPSHUWLQHQFHV DQG XQ

7KH XVH Rl S¥RQRXQWOXIELUHFW P /&UHVVPGN WKH DXGL
IURPIDEVWUDEW YLHZHU WRGDH RRQFH HWDIT KWSEHE WMDWRDAH U W
LPDJHV ZLWK D WZRIROG DGGUHVV Rl WKH VWHUHRW\SH GF
EHFRPH DFWLYHIKHDZRUBVSRQWKUDVHV JRIQWWRD JEBQGHYROY
HTXDOLW\ DQG DFWLYDWH PHDQLQJV LQ GIEWMEW IFRROIDWUD G
7KURXJK WKH SRZHU RI WKH LPDJH .UXJHU H[SRVHV WKH V
LQVWUXPHQW RI VXEPLVVLRQ ZUWKQNKUHU BRZHRLQJ DV -
LPSOHPHQWY LWV LPSRVLWLRQV WKURXUBNWMKH LPDJLVWLE
HIWHQGYV .UXJHUTV LQVLJKW IXUWKHU GHVFULELQJ WKH HI
FRQVWUXFW GHHS VRFLDCHEHOLHIV DQG PRWLYDWH GHVLU

UXIMWIDWWHQWLRQ OLNH )RXFDXOW LV GLUHFWHG WR WKH
D FRQWURO WKDW LV LQVWUXPHQWDO WR VRFLHW\{V DLP RI
LOQVHUWHG LQWR LWV LGHRORJLFDO VRFLDO DQG HFRQRPLF

$V5RODQG HQUBVEKANDUG +RZDRE/BDQHXDJH LV OHJLVOL
VSHHFK LYAZKL¥FKFBGRSRXQGY WKH LGHD WKDWLWKH LPDJH L
LPDJLQHG DQG DPSOLILHG $FFRUGLQJ W R PMKHHI R[S HUXUHWQLFH
RI KDYLQJ D PHQWDO L PIJIGH . XX\ Bl WHHIHLIHQYJ X QDSRORJH WL
PHDQLQJY DQG FRQVHTXHQFHV RI WKH PHQWDO UHSUHVHOQ)

JLQNHU W KIVIHD/QWAM R U P D JOLYGI S\ B BMALD O DUH D
ZLWWIKQG KXPDQ VWHIHHAW\BRIUNY DG G U HDW\RXWUVD DERNQFH |
QRWKREJIGHOLIJKW LQ VDIQMKRARWRWK R/IHRWKKH MM R QRXKR@RVQ QJ W
LGHRORJLFDODGRIPD@QLWVYRQRRPSOHWIMOPEHBO UQYYEOW LQ V
GLYLQLW)\ Rl WR R PPMOAOHMISHHEMYEKH GLYLQH IDWKHU DQG F
WKHPH LV HFKRHG «RXKHEUHDWRRQ LV GLYLQH 20RUNKHSURG
LPDJHV UHIHU WR WKH VH[XD PRPRIPHRIEDLWAK \KRIZW K HQY WKKHD D |
UHIHUHQFH WR VH[LVW P\WKRORJLHV LQNEBLBEHIWKH IHPDO*
GHQLHG WKH GLYLQHKWFXFKWKIUPOHDIMWIRQDQG VLIQ YDOXH
FRQVXPHUWLORMFWY D GHYDEN VRR RDYDWHWHWEVHQFH WKDW
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SDWULDUFKDD/KQRRQVFLRX¥HAVUW ZRUNVOMNHPUWRSW WKH VW
WR VXVSHQG WKH LGHQWLILFDWLRQ DNl PFEHB YE\QW KNHK 1V CEV
KLIKOLJKW WMDPF MHKE QG GLVHPERGLHG UHGXFWLRQV RI WK

LUXIMWZRAURXU ERG) LV D DPRBRVO DGIMRX\YGXPHQWDO LQ
LOQWHUIHULQJ ZLWK WKH VRFLDO LGHRORJ\ VOIGIHWM G HPKH V \
IHPDSKHVLFDO ERG\ FDQ EH YLHZHG DV D pVLWH RI VWUXJJC
DWW IWKIRPINQTY FRUSRUHDO ERGLHY @DHWN OWHHG H[BWULH

PDOH UD]BI WHVWDPHQW WR VHHLQXJHBDO ZWR DNVPBHIW W H
FRQIURQW VRWKDIRPEWHWXIGHHWDFN RI D OLYLQJ IHPDOH EI
FRXQWHU UGLVHPERGLHG VWHUHRW\SHY DQG WKH UHGXFW|
7KWH ZRUNV DUH GHVLJQHG LQ VXFK D ZD\ WKDW WKH\ UHFI
LQYLWHG FRQWHPSODWLRQ RI WKH KXPDQ FRQGLWLRQ DQG
DQG VRFLDORQUDQVIRUPDWL

LUXJMWBUDFWLF i R3FK VRW RHHGO DZWWLHQNHWY — , Q

P\ DUWDYH DWWHPSWHG WR FUHDWE\DFR B B HQEYI\BE MWLV
DQME\HV ZLWK IORZHKM BB GWWKHD G YNV DRMHLRW LIFXSHDFWLFH\
H[SRVH WKH YLR QW®@M UR SFBIUHW M UYHR W\ S HW HIQVS Pl RVUKFHH D F N ¢
YLHZHUV E\ SUHVHQWLQJ FRQFHSWXDO FRQQHFWLRQV WR \
GLVUXSWLQJ WKH YLROHQFH RI WKH VWHUHRW\SLFDO UHSU
LQVWDQWLRMW ERQW¥HRIW Rl DQ LQKHUHQW EHDXW\ UHVLGLQ:
RI XVLQJ ZRUGV DV IRUFHIXO VWDWHPHQW VUM RHH[ XRAHY WK |
ZRUGV WKDW UHSUHVHQW WKH XQGHUFXUQ FQWYBWMR OH Q)
VIPEROV RI EHDXW\ [URP WKH QDW XD REXZRMHOE OVHFK MR HJ
LQKHUHQW LQYLVLEOH EHDXW\ Rl WKH VRXO

$QRWKHU DVSHFW PRIQIGREZ\ . RXQHIWDFWLFH GLIIHU LV WK
FRORQXW\ SUDFWLFHG RMREOYRVUH LYWAMPRY ARKIBHIS R Q W HHRVIKGHD W
LPDJH QRW WR LPSO\ RXWGDWHG WKHPHV EXW WWR FRQYH\
VRXO WKH&RIORXIRKDH ORQJ DVVKRPAL VWUDQWHZL WK WVULRHOD L
29HHIHYY DSSOLFDWLRQ RI FRORXU WR FRQUHWKWHKNXHEHEHBVY
Rl FRORRUJLD 27 .HHHHIBHO@GNLHIOLWHQGHDYRXUHG WR FRQY|
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H[SHULHQFH RI WKH YXNEMRAZ WV AOKHQ & DVl QAR Bl ILADR B HAQUH W W
:LOOLDP OLOOLINHQQ@RW SDLQW WKH VXQ RQ WKH GHVHUW

EXW PD\EH LQ WHUPV RI SDLQW FRORXU , FDQYfFRQYH\ WR \|

)XUWKHU WKH FRORXU LV UHG RORQYW ®DGHMMNRHF XW HGH|
5HQDLVVDQFH DUWZRUNV ZKLFK HYRNH D OLL@RWY MR ERWK V
IRUPV DQG WKH EHJLQQLQJ Rl ZRPHQ EHLQJ SRUWMDAHG DV
SDU H[FHDWKRMIK .UXJIJHU WRXAK HWP R Q HVKXPBY RLHZHG D\
REMHFW P\ SUDFWLFHWRMRXIDSEURDEK VOR \WWAPHQIGS R UW U D
%UHDWKLYHUUIRIOALHMPDOH KXPDQ OLYLQJ ERG\ LV HQYLVLR
VRXO E\SDVVLQJUWSEHHWHDR®/DWLIRIDRI ZRPHR UNW O/IHH B MWK/
UHSUHVHQW WKH LQYLVLEOH DQG YLVLEOH LQ D EDODQFHG

%LUWKH 3LRORVHPJI WKH 8QVHHDEOH 9LVXDOLVLQJ WKH ,Q

'ULYHQ E\ TXHVWLRQV FHRDOWH RQ LR DEGHE L K& RIEISADKBIN
SV\FIKH UHSUB QRZVHS FDQ EH YLVXDOLVHG YLVXDO DUWLYV
WKURXJK WKH XVH Rl SKRWRJUDSK\ DRGGERR R Q G ELHP\IRIHY \EK I
SRUWWUP LWWH SW X U H WAK IR IPRXQY OBIIEWL/Q 8 \V=KDRIFKRUHG
LQ KHU GHVLUH WRODLWXBIGLYVEG YWKHE®XOMQAWHUQDO VHOI 3
SR UW U D/ WQ Y FBIVQLMOMY WL KIBHWP DQH VHOI VKDSHG E\ FRQVWUDL
GRPHVWLFLW\ DQ® WEKBHKW LDQ® X ER®IRQWHN XVHV V\PEROL
LFRQRJUDSK\ WR G VH[SS\WWDKWL R QNWZWHB FUHDWH D SRHWLF
7KURXJKRW\PIKHAMUQBY WKH ERG\ LV XVHG SO\ DQLRQVRMIUXR |
VXEFRQVFLRXV ZLWK WNRPAHPWEHPIGXQNOWZQJ MRLQQHU Ol
PLQGV WKDW LV KDUG WR $RRQWHRXW RU SXW D ILQJHU RQ

"RUNV /OLQH EWHODHLRQ QRW RQO\ WKH ER X QMOUH. HEX \R | DRIRVF
GLVUXSW WKH RENHBEW LLNLD FRQMSLFXR XV SIREMHQIFIHWZ L VIX1H
ZLWK WKW VXEMREWFXUHG RU FRPSOHMHION DERYQW LPQ WK
DQG REMHFWYV VXFK D VDS FEDHOWW EBWKX WH ZHOY IDFH DQ
IDFHOHVY ERGLHV LQ GRPHVWLF VHWWLQJY HDFK VHWWLQ
FRQIURQWLQJ QRUPDOLVHG YLHZV RI IHPD O3 RO NVHQUMND
WBLVUXSW WKH JD]H E\KDEPRYSRQ\W GEN W/ LGHQWLILHUV VSH
KLIKOLJKWLQJ WKH OHVV RE Q@SR XYWLMHPW R VRW R H & GIHRFPVD M.
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WRZDUGV WKH LQY )¥XUBNKH UL QWKHWYQVWUDHNOH I\ UHFODLPV W
IHPDOH KOURDXQKWWKH UHIXWDDODXRWWKHEY BRIOORFN />
REVHWYXEBMW PRPHQW WKH ORRN GRPLQDWHWV KWRMJIKR&WOWR K
VHULHV WKRKHKHHAWKRHIUBDEWOHVY VXEMHFW LQYLWHYV WKH YLF
LGHQWLW\ WKURXJK WKH VLQJXODU SHUVSHR@WHMXORI PHUH

,Q DV PXFK QYRURSWEZABUHQHVV D E RWRVZW BHKBMLIW H H
FDQYENOMYHG VKH HTXDOO\ H[SRVH\ AK\MKNHRMHUHINE UHVHQW
3LRQWHN FRQWLQXHV WR H[SORUH WKWRWYH G H D/QIEQL G E QM IS\
RXU H[LMWB)BBH /D\HULQJ IRXQG SKRWRJUDSKVJ WXWWLQ.
VXEMHFW DQG DGGLQJ REMHFWYV VXFKRDWR2H® VENM WHEURN H
SKRWRJUDSKLQJ WKH SR UMW B DQMWHKN LMRX B KDV | W@RD DGLAPWDH WAV W
PXOWLSODWLMLAW\ORRN LQ WKH PLUURU SKRRUWROURBK WWDDNH Q
VPDOO JOLPSVH RI D EHLQJ LPDJHV PHUHO\ VHUYH DV D U}
WKH UHDOLWYORG6)WEH VBORQWHNYTY FUHDWLYH SUDFWLFH R
PXOWLOD\WWIRQW ISRRIF)XFLDO YH)WXN RI WKH UPBXFWRQG WKF
VHOIfV PXOWLSOLFLW\ ZLWKLQ SRUWUDLWXUH

7KHUH LV LURQ\ LQ WKH IDFW WKDW WKHVH FUHDWLYH
RU REVFXULW\ RI WKH IDFH WR SRLQW WHRH WHXMNKILHEG HQV VL Q
HIITHFWLYHQHVV DV D VWUDWHJ\ WR UHIXVH WKH REMHFWLY
ERG\ EHLQJ WKH FHQWUH RI WKH ZRUNV TXHVWLRQV SRVH
LQYLVLEOH SRWHQWLDO DQ&DXUNW R A Q INHMDHY B\E D M EWILIR@HR |
FRQWHP SEBWWRDXJJOH WR YLVXDOLVH WKH EHDXW\ RI WKH
LURBURDWLQJ IDFHOHVV SKRWRJUDSKLF SRUWUDLWYV WR S
IRXQGDWLRQDO LOXFHSWDPVRLERLIW WR WKH LQYLVLEOH VI

JUDQFHVFD RREP®IHG (QWLWLHYVY ,QYLVLEOH 5HDOLWLHYV

$PHULFDQ SKRWRJUDSKLF DUWLVW JUDQFHVFD :RRGPD!
HQWUDQFHG WKH DUW ZRUOG VLQFH WKH GRUVRRY BILULFRIOON
VKRUWRBGIFDQ GLHG DW WKZHRDIUR R WWUEZFE8®W K WHQGV WR
RYHUVKD G R ZJKHAH BPRRERR® Q\ DUW FULWL EY QIS WDIWRYLD Q

RQ :RRAWNQELFLGH LQ UHDGLQJV D Q GUDEKMEBMKHWDWLRQV |
ZRUNV WR GHDWK DQG P.RERWSPDQW QGKHRIIQMHVWGNQRZQ IRU
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KHU H[SORVWEBRIQRQAWRRQYV RI UHSUHSRQWDWLWQ VWKKU B X WK
JUDQFHVFD |[RR&SHREER UHYHDO D FRHMNWRWROQWERERFH RI UHDO
WRXFKLQJ RQ WKHPHV RI WLPH VSDFH DVSHMRWWHARWEKH L(
GLFKRWRP\ SHUVRQDO LGHQWLW\ DQGLGLHERINEGD GFHDMWNLKV LS
DIJHQGD RU IHPLQLVWIHDBISYMWR MWFKHW B LK/AMYV OFOW L P WKH QD WX
VXSSRUWYV IHPLQLVW RGBGX DNPBRGRPRQ

7KH YLVXDO DQG:RBE®RNMBKRWRIMNSRED OO\ EODFN DQG
FRQ VPRV \R O \WWFIDIDGOW U D G HW LOSMQIIDPIMOR YL @ [SRVXUH DQG
VKXWWHU VSHHG7R@RUGWHWKEBLA@BWI KHU OLIH D VKLIW Z
PDWWHU VFDOH DQG PHG L XM DO K LEPID WHRY SRIQ WD YXOHDEULILHY
‘RRGPNVQ/XEMHBWM GRHRIHQDWHO\ IHPDOH HLWKHU KHUVHOI |
DSSHDUDQFH W RVKPIHWHIOHU SKRWRJUDSKV IHDWXUHG V\PEF
PLUURUV VNXOOV VKHOOV IORZHUV DQG ODFH

'RRGPDQ XVHG SKRWRJUDSKLF WHFK@LWKKIN YWRE IGHFW X
KHU ERG\ DSSHDULQJ VLPXOW DIFRR&AD § KR WIREJUH DIQG &Q 9K
7KH OLYLQJ IHPDOH ERG\HD EDHUN GK RAHW LQ WKH L
GLVLQWHJUDRR®RBDURIFPYKRWRJUD S KYWD®G §BIR EOMH PXRIG D P H
UHSUHVHODRMDM[LRHQFH DQG WK K HJNMIVODWAHR L BV E B XMUXUELNOH |
DOHUWYV WKH YLHZHU WR WKH HUDVXUH RI @/ IRV |
SRWHQWLDO L®\QHXNRWHGHBUPRIMIELUH  Z UL WIWDIYFHY FD
'RRGPDQ DQG WKH .DRRGPQ (G FOMKPE \RX ZKDW \RXKGR QRW
ERG\TV LQRHU IRUFH

7KH ERXQGOHVVQHVYVY DQG LQYLVLEOH UHDOLW\ SUHVH
KHU véS DO mHY =+ 2QH LPDJH IURP WKH VHULHV VKRZV :RRGPD
FDPRXIODJHG LQ D WDQJOH RI WRUQ ZDOOSDSHAKLXYLWK KHU
LPDJH FDQ EH GHVFULEHWZBWHEDOKIDXILD/Q TPRYRNL@GC TXHVW
HPHUJHROWKHU :RRGPDQ GHPRQVWUDWHY WKDW WKH IHPDO
WKLV SKRMRIJWHPIXOH IRUP LV QRW HQWLUHO\ GLVWLQFW 11U
$V &RQOH\ BWKRRWHEVYDFHY WKH PDOH VXUWHDDVYVW YL
DQ HIILFLHQW YHKLFOH IRU WUDQVIRUPDWLYH H[SHULHQFH
EHLQJ UHGXFHG HQWLUHO\ WR WKH ERG\
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'RRGPDQ PDNHV XVH RI PDVNLQJ WKH IDFH HLWKHU WHK
REVFEFXULQJ WKURXJK SURIWRQJSWKHW GH QHWWIWALY HOD PFHV V |
$QRWKHU SKRWRJUDGSK EBFRPRWERWHURHYD I XOO\ FORWKHG
FHQWUH ZLWKLQ WKH IUDPH ZLWKWWRKWDIF@I FRIFGOHWBEOH
'RRGPD@ORZV KHU ILJXUH WR EHFRPH DW RIQQARIQIDHP\LOLDU I

+ :RRGPDQ IXUWKHU WUDIQWVIRQEHEWLRID YUREHWKH F
WR WKH DQRQ\PRXV ®RHI'S B Q IGHMY BH FEWR B DUDLSHROHUG
‘RRGPHOQ D SKRWRJUDSK RI KHU IDFH VHUYHV DV D PD

ZLWK D WKLUG QDNHG ER G}LZ QDDMOMHRRBOIRXQ WK FRS\ RI K
IDFH LV SODFHG RQ WHKKH ZIP®MNE A VIIRKH WRKRIPPHQ SURPSWYV

FRQFHUQLQJ LGHQWLW\ DQG WKH DEPHELQ X IRAK\UR' H® XHVUEDSW H
RXUVHOIHPWRQG (TXDOO\ GUDPDWLF LV WKH SOD\ RQ UHS
SHUVRQKRRG WKH PDVNLQ@QUIVHKBWRRVW XOJJHRNMWLQRD BDHYRJ D
LQGLYLGXDOLW\N DV WKH ZRPHQ EHFRPH pLQWHUFKDQJHDE

YXUWKHUPRUH WKH LURQ\ LQ WKH SUDFWLFH RI PDV
VKH LV KLGLQJ

$OWKRXJK :RRI®RIVQODNHG LQ PRVW RI KHU SKRWRJUDS
QRWHG WKDW URS G A URIQWIONFERGWHQJH WKH PDOH JD]H DV
QRW HURWLF EXW UDWKHUQL &R 5WLEDWVIVR QPA B R LH\PL GIRQQ WW
SDUDPHWRHKUWRQF DQG UHMHFW L Q JQU EHIPFDIDO-HHH RBJRY MUK U R X J
OLNH :RRGPDQ P\ ZRUNV REVIFQGH RQIE KILFELHO WK UBRKBO Ol
WHUPV RI WKH VIPEROV VXFK DV IORZHUVRDIDFIHOBIQG VKHO
UHSQMADWLRQV LGHQIQREMHFWEG VXEMHFW

,QWHUHVWLQJO\ &ODtURR®YRRAGY WKHUWDKWRRIKRRIGH
SDUDGLJP RI VDJFSHEG SROUBFIGIMYBSKRWRJIJUDSKY UHYHDO PR
WHOIRVV Rl WKH VD PUIEF® DQWLRH ZKWMOKMKH LQIOXHQWLDO $
WKH HQIG RDQUMWUWLFOH ZULWW'HDQ NEQ HYYVWRFWEROFARPPHQ W\
RQ D GLVVROYLQJ TXDOLW\ WKH GLVDSSHDUDQFH RI :RRGF
R | VWKKHE NGHDR VR Q G LV FDUHIXO LQ |&B U NQ D/JAUHSUPH W D W
XVHG IRU %% CFRQFKBW R D \UVFHHHL @ JG DQXNUDH ®RMAL\RQ R1 D
GLVSODFH@KIDFARUBB\PRQG XQGHUVWDQGY WREWQEDU RU
XQUHDGDEOH B KRRGRRIBQEKGHUDEO\ VWRLZRUNYD Y KHPH
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DWWHPSW DW YLVXDOLVLQJ DQG SRWGWMODH® ZRRBY KDV EH
UHSUHVHQ/BIRERQWVHG IHPDOH IRUP WKH VRXO

BKDURQ *ULIGHEHQ QUWDQLQ

$XVWUDOLDQ SKRWRJUDSKLF DUWLVW 6KDURQ *UHHQ K
WKHPHV IRFXVLQJ RQGRKLR & RV WARDUIRFFHR® VLM WER Q W L W \
UHVHDUFK VSHFLILEFDOO\ H[SORUHV WKH FR QBHISXWFK PIVW K H
UHOLJLRQ DQG HURWLFLVP VDFUHG TOQUBEMSQW LOLQ K HIXQ B\ DAOK
RVFLOODWLRQ WKDW H[LVWYEHWZHHQ H[FHVV DQG GHFD\

'LWK SDUWLFXODU U H KHUHQFH D/QRS KWHKUH Z)IDNAUQHIHIH D F K
FKDOOHQJHV WKH JD]H EHKD YN RXGWH BRHE W RGICHIQWPKHD QRO D E
WKH ZRPDHIVWXUH ZLWK KHU IDFH WXUQHG DZD\ IURP WKH Y
UHOHDVLQJ RI WKH WUD\ Rl SHDFKHV WRZD WG\ WIKRQYR & B+
UHIXXIOW SHDFK LWVHOI KDV QRWQW : DHOXGR FRUIDW/H R QM PLDAD M/ K H Q
IHPLQLQH $HBWILYOHLWRU 5HVHDUFK L Q$38B/R&H W VKIHO 6\PEROL\
LPSOLADMMKIRD WKH HOHPHQWYV RI SRVH WRLWXBMW DK V\PE
YLHMHUDOBD\ IWKMH SKRWRJUDSK DQG WRZDUGYV WKHPVHOYH
IURP WKH YLHZHU WR WKH SUWVIRQW RZHWDW K\ W R BEAK H H/NKHE
WKH ILIJXUH RI WKH ZRPDQ LV D UHMHFWLRQ Rl FRQVWUXFW
REMHFWLULYNH PHWWUDWHJI\ P\ ZRUNV LPSO\ DFWV RI DWWH
VXERWHEGHQWLW\ E\ QRW+BEMMBOL QY Z\RKIE VD GE UHEW G WKH .
DQWGXJJHVEHORI@EH YLHZHU LV OH @KWt FRO@VOIR RS WH\M/KIH U
WKL FOQQRW EH UHSUHVHQWHG EXW RQO\ LPDJLQHG

*UHHQYV DUWLVWLF SURFHVV VWDUWV ZLWK LGHDV PD!
FRPPWRU\ H[SODLQLQJ FRQFHSWV IROORZHG E\ SKRWRJUD
ILOP DQG PDLQWDLQLQJ VSDFH IR UKG &N HURFIHYN LRIHD ¥ H. Q
FRPSDUDEOW WRV*HHWHQ GV | X USWUKRHGX E @/ ICR.Q LWVKDUOR & RK/ V8 K R W
PDIQSXODWLRQ VRIWZDUH VXFK DV $GREH 3KRWRVKRS
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&RQFOXVLRQ

7KLV FKDSWHU SDLG VSHFLDO DWWHQWLRQ WR IHPDOH
SURFHVVHV HPSKDVLVH HOPLOWV W FROBFHR® WO FPHQWYV LQ
XQGHUVWDQGLQJI QWHDYW SRBWHVKHWLF TXDOLWLHV LQ WKF
HPERGLH®WEHYWRE HHFKGUQ VSLULW D.QPG DRAWH 2M W@V LR Q
H[KLELWHG LQ WKHLU ZRUNV KDV H[SDQGHG WKH SDUDPHW
IRUFLQJ XV WR FRQVLGHU ZKDW LV QRW YZKIX#MOFDWR XV E.
LGHQWLWKLY UHVSHFW WK HQLE W\HDHWW R Q WWKFWHWBIUDV M/ K\B
PRYH EH\RQG WKH OLPLWDWLRQV RI WKH SRUWUDLW DQG F
IHPDOH LGKHQWLPW\ZRUNV RI DUW GLIIHU IURP WKRVH GLVFX
FRQWHPSRUFRQIWHMXEFGIR UMK LFK ZPQ O HE BXBVGHG LQ
&KDSWHU )LYH
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&KDSWHU HRWKHIR GRORJ\

 QWURGXFWLRQ

7KLV FKDSWHU RXWOLQHV WKH PHWKRGY DQG VWUDWH
TXHVWKRYFH XVHG HB® VHVHBPHUFK DV WKH PHWKHREBOWW\LRIY HV
DQ LQWULQVLF EHDXW\ RI ZRPHQ YLPHGILQLEMDEU BRROR 1 Q WS
SUDFOWHLGEHJHVHDUFK PHWKRRGW®&RJID SIS [BRIKAKRYQW KW K H Q
PHWKRG KDV KHOSHG WR IUDPH P\ UHVHDUFK DQG FUHDWL)

SUDFY HGHBHVHDUEFK

7KH WEWPFOMIEGHXVHG EURDGO\ DV D EODQRMDWQWHUP W
FULW L FLAKPHYV RRW KHHRLB @VRI\BIRSV L Q LMOR/IR QLBIQG YD Q 5XLWHQ
3UDF@WH 6HU H V HDHFRP KDD/QWRBQB LV XPHE WW MQFOXGH SUL
EDVHG SUHDG \D (EFBI\DHIGV U H © B BHLRIK W 3UDF@IMEHUHVHDUFK
LQYROYHV TXDOLWDWLYH U HWV IR WHK DIVOXOK ®IQQE] HD[ SIHHLYLLAHHE
SUDFWLFHV LQ ZKLFK DUMVOL'S VI B QR W HORIG! HF Q FIRMSDG/ V H V
LOQWHUSUHWLYH SKHQRPHQRORJLFBIQ JDJBOHQAW LIKYHRUOH MAK
FRQWHPSODWLRRDQREQMEURVSHVFW LRIQDGGLWLRQ WR XQGHUV)
6XOOLYDQWUDHPH 6X0O0OLYDQ U H IiHQ W FURE RUKQ M FOABLSRUF
DPRQJ YLVXDO IRUPV SDWWHUQV RITWERWHU WRE SR MWIUHL
RI PDNIQNXLWLYH DQG LQWHOOHFWXDO OHDBY WRZDUGV W

7KH SUDHWLBHVHDUFK DSSURDFK LV D PRGH RI LQTXLU
DQRG WKH WHVWLQJ RI LGHRVWVRWKIFQDARUHDWLYGHS/FUEWH WV H
Ol UHVHDUFK DSSURDFK DV

LOQLWLDWHG LQ SUDFWLFH ZKHUH TXHVWLRQV SUREOHPV D
WKH QHHGV RI SUDFWd WK 1D Q6 \SHUDWFMKL WIWRQMWUWHI\ LV FDUULH
XVLQJ SUHGRPLQDQWO\ RHMFKRIBWRRGIVHND PIQASL DB H¥R XV DV !
YLVXDO DUWYV

7KLV IRUP Rl UHVHDUFK LV JURRGGW IGHL  UBUFMMOLW/ILYRH) 8 U
RSSRUWXQLW\ WR GLVFRHM®KHYVHVHDHEK GRVRLQKWGR QRW FR
RWKHELWGRQDOOHGSUBVWWDBHK LV D G\QDPLF PHWKRG DV L'
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RI FRPPXQLFDWLQJ QHZ NQRZOHGJH LQTXLU\ DQG G\QDPLF
WHFKQRORJLHV *UD\

5HIOH[LYH 3UDFWLFH

3UDF@WHBHUHWHIVXPOLVHG DV DQ LQWHUSOD\ WKDW FRQ
VXFK DV UHDGLQJ OLWHUDWXUH ZULWLQJ WIKRGKWIXO DC
UHIOH[LYBWE@QWGREDWHG LQ 30DWH /RFDWHG DW WKH FHC
DQG FUHDWIKLY ZRUSM[LYH SUR FRQM PLS/OMMM HEHW HD® FR UG H F
WR XQGHUVWDQG WKH RULJLQ RIDMKBHY FUHDWAKVZRUN %O
UHIOH[LYH SUD[LV RFFXUV ZKH UBQ@K\WM HARRMPWM LQIRUPV W
FRQVLGHUDWLRQV DERXW DUW SUDFWLFH

Theory

CREATIVE WORK
& EXEGESIS —

Evaluation

Practice

3ODWHOOH %DLWHDIDDPROBHVHDUFK 3URFHVYV

$Q DGYDQWD JHOM GD UHVIHDDNIIFRHKIDANSDBROR KVLB FFHVY WR
FDSDELOLWLHV RI DUW DV D |IRHPIRIHRHXWUD WK BQYGHODLWC
FXOWXUDO DQG QDWXUDO ZRUOGNKH=DNDVHDWV FKQIU RRFAHVO/OI R
FRQVWUXFWLMYWAWVW DOMNWCHUBUHWAE LQYROYHYV WBQEH HOHPHQ
HYDOXDRLVROURFHVYV LV AMRHQAQW RG HEME DQURAKSTIUH WKH UHVX
WR QHZ GLUHFWLRQV RU DFWLRQV ZKHUH LQWXLWLYH VXE
WKRXJKW VKLIW FRQWLDMNXRRWX BDQIBEPEHRWHQWLD OO\
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(PHUJLQJ &UHDWLYH 3UDFWLFH

'RLQHMHDUFRVKQ FXJ® WKH DUWV RIITHUV D G\QDPLF ZD\
ZRUOG E\ HQJDJLQJ TXHVWLRQEH HBUHRN @D WALRIKHE BAGHELEFSWL R C
UHVHDUFK QQRRYBYWUW DV WKH VXEMEWWLR | ALDQVTHK LD® GK PO
SKHQRPH{IRQV\ELQ WKLV FDVH VR \EHHD VW K GALIRIER X7HH DWKIEL\R
WKH FUHDWLYH SURFHVV G LQWWID\O FDKVHV R YUW B K LB HS/UHDFUF
UHVHDUFEURSRMWMH HQG SURGXFW LV WKH DHILVEH VLIFRAQ VG IL .
WKLV ERMFK HPERGLHV WKH NQRZOHGJH WKDWKHXLGHV LWV
UHYHDOHG LQVLIJKWYV DQG H[SHULHQFHV GRFXPHQWHG WKU
DUW DQG SUDFWLFH E\ H[SDQGLQJ XQG&MH\VSHLYG HG W DO FSI
IHPDOH EHDXW\

SHVHDUFK 4XHVWLRQ

,QLWLDOO\ WKH IRFXV Rl WKLV SUR M HlkRZ ZFoDVQ DR EIRGE Z
RI GLILWDO LPDJHV UDLVH TXHVWLRQV DERXW WKH QDWXU
LGHDV Rl EHDXWR ZRHPHRI'S @ HWG DV WKH SURMHFW GHYHORS
ZULWLQJ TXHVWLRQLQJ DQG WUIRBWY QIQIGP D BN BI\D UFKHT KUK |
LQWR D PRUH UHILQHSH FUIL\¥DRDDRPXHV BH RIE SRWRH Q VHG |
LQ D ZD\ WKDW QHLWKHU REMHFWLILHY QRU GHYDJOXHV EX\
7KLV EHFDPH WKH GULYLQJ IRUFH RI WKH UHVHDUFK ZLWK
RI SUDFMGEFFHHVHDUFK VLQFH MR P GSDIQF HY QUIRID W/KQH ENRU/R Z

SHVHDUFK 3URFHVV

7KH UHVHDUFK SURFHVV LQYROYHG LGHQWLI\LQJ DUWL
VXSSRUWHG E\ D OLWHUDWXUH UHYLHZ DQG LGHDV ZHUH V
VWXGLR H[SHULH HHOQMIHW LR D QG DUWLVWLF ZRUNV IRUP WKt
UHVHDDE®H VXPPDULVHV WKH UHVHDUFK WLPHOLQH
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7TDEOHRUN 30DQ

<5 <5 <5
S5HDGLQJ 5HDGLQJ 5HDGLQJ
3KDVHYV 5HDGLQJ ZBE'(S\LNQL‘]QJ &UHDWLQJ glggg\lvaLJQJ &UHDWLQJ i:;c'lngD\LNQLJQJ &UHDWLQJ
4XHVWLRQ 4XHVWLRQLQJ 4AXHVWLRQLQJ
‘LDU\ zULY 'LDUN ZULW 'LDU\N ZULVY 'LDUN ZULWLQJ| 'LDUN ZULY 'LDUN ZULWLQ
'LDJUDP 'LDJUDP GU 'LDJUDP 'LDJUDP GUDZL 'LDJUDP 'LDJUDP GUDZ
'REXPHQW| 'LDU\ ZUl GUDZLQJ 6NHWFKLQJ GUDZLQJ 6NHWFKLQJ GUDZLQJ 6NHWFKLQJ
6NHWFKLQ 3SKRWRJUD{ 6NHWFKLQ 3KRWRJUDSKLQ 6NHWFKLQ 3KRWRJUDSKL|
3KRWRJUD 4XHVWLRQ{ 3KRWRJUD 4XHVWLRQQDLY SKRWRJUD 4XHVWLRQQDL
$FDGHPLF
$FDGHPLF| /LWHUDWX SFDGHPLF $FDGHPLF /LWH $FDGHPLF| $FDGHPLF /LW
ILWHUDWYX 'LDJUDPV /LWHUDW X 'LDJUDPV ILWHUDWYX 'LDJUDPV
SEDGHPL 'LDJUDPV GNHWFKLQ"LDJUDPV 6NHWFKLQJ 'LDJUDPV | 6NHWFKLQJ
'DWD /LWHUDW 6NHWFKLQ 3KRWRJUD 6NHWFKLQ B3KRWRJUDSKV | 6NHWFKLQ 3KRWRJUDSKV
B3KRWRJUD ([KLELWLR 3KRWRJUD ([KLELWLRQ 30 3KRWRJUD ([KLELWLRQ 3
([KLELWLR $UWHIDFW ([KLELWLRQ $ ([KLELWLRQ
$ ZULWWH( $ ZULWWHQ FR $ ZULWWHQ FH
FRPPHQW
6KDULQJ ([KLELWLR ([KLELWLRQ (I[KLELWLRQ
2X WS XWV 2Q0LQH -D OXUN\ :DWHUV SPEUHOOD *D{(

7TRZQVYLOOH

7TRZQVYLOOH

‘DWD $QDO\VLV

“ULWMWHHIH V LV
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4XDOLW\ $VVXUDQFH

$Q LVVXH ZLWKGUBNMWDRHFK LV EEDFRWLW URE H D UFRFXUP |
UHIOHFWV RQ WKHLWHBDHBWQY RV EHRE BASTHRADIG 5 WHHWAH BVUKFE K/
FRQFHUQ TXDOLW\ DVVXUDQFH LPSOHPHQWDWLRQV VXFK L
L@FWLRQ DUH FUXFLDO L Q SWXSR/RMWILLRQGHWFKDHD UNHR/AHDNULRKH D
REMHFWLYURMMRVWEFHUEYHQHUY FDVH GRFXPHQWDWLRQ RI
LQFOXGHGEDWDRXKIMQBODFWQRMAL QD PRGAXLGHUDWLRQV LQIO
EORFNV DFWLYLW L HVOR SHPHIPH QW \Q XDHFRHWYWIHODWLQJ W
FKDUWLQJ LGHDW¥KDRQ GRWUPORWERBPXPHQWDWLRQ IDFLOLWDW
DQDO\VLV Rl WKH ZKROH SURMHFW HQDEOLQJ FRQWH[WXD
RILQGLQJV ZLWK UHOHYDQW OLWHUDWXUH

ILWHUDWXUH 5HYLHZ

,QIOXHBWUDBOVWKLIQLILFDQWO\ VKDSHG WKH)BOREWQFH DQC
IHPLQLVW OLWHUDWXUH D[5K®& ONRRHRFSIKILHYW RIG EDIY X Q) VDR &/ K |
RERG\ DQG VRXOIHP UGN S@DIRIHFRIUN X UH WKHRYDWGRQWLILH
ZRPHQ WKURXJK QHJDWLYH DVVRFLDWLRQV ZDOMEKWKH IHPD
PDOH BDJHWWRWOHTV K\ORPRUSKLVP VSDUNHG D FKDQJH LQ
WUHDWLQJ WKH VRX® PREGWERE WD W SRGHOH WWULIBEQR VS RRYIDFKO \
TXHVMVOKR@ WR GHSLFW WKLY QRWLRQ LQ GLJLWDO SKRWRJ!
GHILQHG WKURXJKRXW KLVWRU\ DV KDYLQJ RRZRHGALW\WLQFW
ERG\ WKDQ D VR SKLWWQFRWAHIGNMFRIBOZIDR A REDGHPLF MRXUQ
DQG ERRNVMQFOXVLRQ RI WKHRU\ ZDV FUXFLDO IRU LW WR |
UHVHDQ®KHUHIRUHUWBRIOULGWKH WKHRUHWLFDO ILQGV JXLGFH
SURYLGHW BRADLWISRIGVBHYHY IRU SRWHQWLDO XQGHUVWDQCG
UHSUBIWH®RRBURQH DQG (LVQHU

6WXGLR

7KH FRQIOXHQFH RI WKRXJKW LQWXLWLYH SURFHVVLQ
NQRZOHGJH WKURXJK GLYRODNIQEPRIAU\FBYREPWPRQV DQG
ZHUH ORFDWHG LQ2WHKD YIVOXIGW R HS 8 D RWH ¥ MHW DI & VB X GILLR/ W
DFWLYLWLHY LQFRUSRUDWHG DQ DUUD\ RI PRGDOLWLHV VX
VNHWFKLQJ GLJLWDODRER NRIDO BHRIFODBHVYVWDQGLQJ XQIF
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GXULQJ WKH YLVXDO H[SHULPHQWYV JHQHUDWHG E\ WKH DU\
SURFHVV LQ KRZ WKH FDPHUD DQG GLJLWDO HGLWLQJ VRIW
WKDW VW UWDEGWMURG@DW SRESWHHLUWADRDYRWKB DUWLVWLF Z
GLIJLWDO L P DIHHADSYREK GRIKH U F B QIEHW HW ISR W B G\ W K D W

P D NYH. YWIGD ONKERKR & K H URLQYMQREAQY QHU ) X U WEKDERU D
"HEHU R X W &IR@WHWID S DR D\@P D FPQHWEL | | HUB\EW QRZLQJ

$Q LPDJH FDQ EH D PXOWLOD\HUHG WKHRUHWLFDO VWDWHPI
FROQWUDGLFWRU\ SURSRVLWLRQV IRU XVORRLFRQYGGMKIH SRL
FRPSOH[ RU HYHQ SDUDGR[LFDO QDWXUH RI SDUWLFXODU KX
LPDJHVY WR FRQYH\ PXOWLSOH PHVVDJHV WR SRVH TXHVWLR
FRQFUHWH WKRXJKWYV LQ VR HFRQRPBNVHBOPH GD KK IRIX WK D W
DSSURSULDWH IRU WKH FRPPXQLFDWLRQ RI DFDGHPLF NQRZ

7KH H[SHULPHQWDO GLJLWDO LPDJHU\ DQG WKH ILQDO
IHHGEDFN ORRPHEGCHWABRREYHUYDWLRXEBEMIDMVKY LKQ LD®® E
REMHFFMWQ@GHMNG WR D PRUH QXDQFHG FODLP RI NQRZOHGJH L

([KLELWLRQ

(IKLELWLRQV WHVWHG WKH YDOLGLW\ Rl WKHRUHWLFDC
H[SHULPHQWDWLRQ DQG HYDOXDWHG WKH UHOHYDQFH RI F
SKRWRJWNVEK\LQLWLDO VWDJHV RI WKLV SURMHFW IHPLQL\
VKDSLQJ WKH DUWZRUNRZBQBUW BN RKMFRPRIMHFW GHYHORS
VRXO DV D XQLYHUVDO VRXUFH IRBPROQVUSQVUWAL EXOXW\ DQ
KORPRUSEH¥PPH LQFUHDYY @ OHFMQWUBNEUHH VWDJLQJ HJ
LPDJHV ZHUH SURGXFHG DQG RSHQ WR VFUXWAIQ\ ELDS®IHUV
%HDXW)\ 'LVRUBKHK ILUVW H[SHULPHQWDO FUHIHNUMMLHEZVEB@
WKH WRSLFV Rl WKH IHPDOH LPDJH DQQ®@ @ FDKHNY HZUIWK RQ | H
$EVWUDFWIGRHYHORSHG IURP WKH SUHYLRXV H[KLELWLRQ D
WKH VRXO RI WKH ZRPDQ DOLJ@LIGE &KW KP B RIQEHHIS PN KR [V HRE
%RGLHV ZKLFK VKREKBVMHQDO GHYHORSPHQWY Rl WKH FUHD
ZLWK DQ RYHUYLHZ Rl WKH FUHDWLYH ZRUNV FRPSOHWHG
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JHHGEDFN

&ULWLFDO DVVHVVPHQW RI WKH DUW ZIRAKN.H ¥ & DWMKHIGR X!
WKH VWDJHG SXEXOWW KHKLBELMH BQWFWLFH DQG NQRZOHGJH
LQYROYHPHQW LQ DUW LQVWDOODW L REWK B QGQORMGKRELRQO
DGYDQWDJHGH G UBNWDEHK LV WK W DLW HK B U LWW_HF IDE LIGIHQVG\H
FRQVFLRXVQHVV /HDY\ W HKRRXDO EQWRIWQYE IRUPV
NQRZOHEGHHWEHU &RQVHTXHQWO\ WKURXHG WHH BN MALIRID V
UHVHDUFK ZDV PDGH DFFHVVLEOH [DQ® R Z¥FRDYVFWRK W KH JF
UDLYHQFRXUDJILQJ LQVSLUDWLRQDO WRFEQ RXIQER QLWLFDW
/JHDY\

([HIHRQBUWLVWLF :RUNV

6LQFH WKH DUWLVWLF ZRUNV DUH RSHQ WR YLHZHU LQ
PLVXOBR®EWWRZOHGIH FODEZRHUWMIRWIHHWMCH NQRZOHGJH GH
SUDFWLFH LV SULRULWLWVRGFR@WWB [WEKH @ UMHL\WWE ¥ UAHR/UHNDW F
H[ISDQGV RQ WKH DUWLVWLF SUDFWLFH DQG WXHDWWLVWL|
JHQHUDWHG E\ WKH DUWLVWLF ZRUNV FULWLFDO UHIOHFW

&RQFOXVLRQ

7KH SUDFVMBLFHWKRGRORJLFDO DSSURDFKHV XVHG LQ W
LQ GHYHORSLQJ DQ XQGHUVWO®RGV DTG F UKDWHL & H YSHUGRAESIN
RI ZRUN WKDW DGGV WR WKH UHLPDJLQLQJ RI IHPDOH EHD
DQG FRQWHPSRUDU\ DUW SUDFWLFH
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&KDSWHWRYHDMWLYH 3UDFWLFH

%ULGJL@QKWEHQWIRABDRGRUWNBDURNXRWVRIJUDSKLF 3UDFWI

L QVURGXFWLRQ

0\ FUHDWLYH S UDEW® FRXMUPM VDORVKLIW LQ SHUVSHFWLY
IHPDOH EHDXW\ ERREWF®DIYHDIDKH DIQEY KESWQOBGLWLRQDO
SDVVLYH IHPDOH EHDXWR D@ BRW WBDAKDOHHQJIJH REMHFWLII
VWHUHRW\SLFDO DQG W U,DKR YWIRGHDUW HHP DVKHH FRQW H B WWR/
EHDXW\ WKURXJK WKH QRW LFRY W U RBRPLEHLERIOHP EHD RW\ D\
LQH[WULFDEO\ OLQNHG WR ERG\ DQG VRXO , H[SORUHG WK
HIKLELBUWOQON.FLDO %RGWKWRIHAUHY RD GBEWMONDEMEZRIB RGLHV
ILQDO H[KLELWHBUWWZAVR\W QFRKXG'KH SUHYLRXV LQVWDOOD\
RI WKHVH H[KLELWLRQV DQG P\ FUHDWLYH SURFHVV LQ PRU
RI D GDUN DHVWKHWLF 2WKHU SURPLQHQW DHVWKHWLF GH
UHIOBDQWWR LQGLYLGXDO ZRUNV DQG LQVWDOODWLRQV

7KH 7TUDQVIRUPDWLYH 3RWHQWLDO RI D 'DUN $HVWKHWLF

$V GLILWLVDWLRQ KDV RSHQHG SKRWRJUDSK\ FUHDWL"
FRPSXWHUSVRG XRVHBREH 3KRWRVKRS WR WU®G GUIRGRFR\ S
F U H DSARIUWHUKDH. WR'S O L AIDRBHL RIQWDRI S K R W2RD U W S M WADIREE WHK L F D ¢
SROBRWIDRD BH KHOSIXO0O LQ FRXIDMXHUDKHYBMUBYDORDHWKRWR J L
ZDV FRQQHFWHG WR WKH SDVW Z LMWK XWOKH5 XE RGUDNMHR Q RRD
JLVKHU GLJLWDO LPDJHV FDQ SRK®WVWRQD/ I K WKW LI
QDWXUH RI GLILWDO LPDJHV EHLQJ ERWK Rl WKH SDVW DQ¢
SRVVLELOLW)\ %R SWKRHG KAXUHHR URS@RZ WKH LPDJH FDQ EH L
ERWK DSSHDUDQUBYLRQGURPLOED VDK $UHREEWE YIIDVLRQV
WKLV ZRUOG ZKLFK ZH HQWHU DSSHDULQJ IURP D QRZKHUH
QRZKHUH EHLQJ DQGHDE & HDMILQIWBROL [FFABIE BN \H MK L V
DSSHDUDQFH/ R & ERH.QD FD S W XWKWIXS\S H DY\ FHM W H Q F H
WUD QV IR U PDURIGHHFIBRIREY. O LW\ H[SUHVVHV EHLQJ WKURXJK L
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,Q P\ ZRUNV Rl DUDW LPISOMYRGROHR]I GDUNQHVV LQ WKH
EDFNJURXQG IROORZHG E\ WKH GHSAKK NQ/GOLYWH B FLKR\L RH'
FKDUJHG ZLWK V\PEROLF PHDQLQJV FUHD'WHQGDAKIOMV\FRQ
VLIQLILHV D EHJUHMYIQHVD FR QRUR QW HIGH ZA RWPKH SFRAW LFEIL O L W
GDUNQHVYV DQG JR EDFS56QWR WRKUGMKINQHUMWUHQFHYV DQC
GDUNQHVV DV WKLQJV XQVHHQD B Y@ RKNS G Q \NGKHVSH , WKH HAR
LQ WKBVH RI DEVHQFH HYLO RU VLQ BXW NJD® KHWH DAH Q QHL
FDQQREVEHUXBBQRZQ DORLQVBIGHQWR WKH VSDFH ZKHUH Wk
IORXULVKHY DQG ZKHUH XQLPDJLQHG SRVVLELOLW\ LV LPD.

'DUNQHVV LWWVUB® DM R VKLIW WKMKRFRYWRB EQQMUH K
DQG KLGGHQ FHORQWIG AHVBD®KRRU DV HPSOR\HG E\ +DQQ
IFORVH WKH H\HV WR WKH ERG\ LQ RUGHY WRUBRH BED H W
WH VHQVH RI WKH VSDFH ZKHUH PHQWD G KLAWWKHWHHY RFF;
FRUUHVSRQGV ZLWK ZKDW .HYLQ +DUW OWFIDHD QY D VK|
WKH XVXDIOP® QQKMRRE I XMWP SV H WXKIDR VWD M WA DT B |W K H
ZKLFK FEOVEWLEHG DV DQ LPSRVVLELNDH ME@IHKIDUD E B KB WHIMW'
SUHVHQW RQO\ E\ PDNLQJ LW DEVHQW RU E\ JUDVSLQJ LW L
% O D CCFKORRAIV H G- DLIQW, ) X U WK W@ U W WAKCCDVL P V
GDUNQHVV GLVWXUEV WKH DHVWKHWLF GLVWDQFH EHWZHH
ZKHUHDV OLJRQWRR /R K K VWHRHXGMWKNHDHVWKHWLF FDQ EH FR
LQWHULR UVXEXWKKHHRIWVBREBR LRQ WRHWUPWRH KRNV DUH UHF!
ZLWK WKH VXJJHVWIKRGHDNGOHEHIRRBU WR LPRDIJVEHI WQA® HQ |
JD]JH IURP REMHFWLYHXWWR BNCONGPSNDWDYN LQIHUV D VHQ\
HPSOR\W®HWDSKRU RI EHLQJ ERWK WUDQVSDUHQW DQG UH
SRV LMBLREQ HV]HN GDUNQHVV GHPDQGV D VLOHQFH F
ZHUH FRQVLV® HQWIO \VLOHIQWH | URKM VP KIQ W B BFIVDMLR UW\ SUJ
WKH FRQWH P SIOQMDYWHDIVHH R1 ZLWKGDFEZRO WRIE ZRUOG RI |
DSSHDUDQFHYV DQG WXUQLQJ EDFN WRZDUGYV RQHVHOI $UH

$W D V\PEROGLWVWWMHULHE® DGGUHVV XV LQ VLOHQFH WKUR:
DQGVIEDWWIIAD]HY XV LQ D VWDWH RWIDVFLQDWLRQ

FRQWHPSODWLYH ORRN WKDWFRBDHMIURP MPKSHD RKH VIKWVRG [&

DHVWKHWH OWRKHUWDLQ SHUVSHFWLYH LQ YLHZLQJ ZRPHQ \
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LQVWHDG RI WKH REM® PVKLIWQRQJIPDDB\ IDRP WKH HPSKDVLV
VHQVH Rl GDUNQHVYV VHHPHG QHFHVVDU\ LQ WKH @RLFVWU X
EHDXWH VKDGRZ DVSHFW LQ WKH SRUWUDLWY LWVHOI OLQJ
GDUNQHVYV FDQ EH UHODWHG WR WKH LPPDWHULDO WKH X
ZRUOG LQ WKH IRUP RI DSBR DRRNABAW SIDOIMKMER D LW\WR OF
DW WKH LPPDWHULDO 1 WXWHS DR RWWKIISIOWQQY REMHFW
DQG WKH VKDGRZ LV D JOLPSWRQRUWIYWP\PHRDHUIILDO GHB B
SRVLWLRQ RI WKH VR&QNDHY \& QP QMNESNFHPRPDNHRID O DQG
PDWHULD@ENRUBWWQG PHUJNDWQBD G\L DY RRARKZHH GYDHMNI Q H V V
SXOOV LQ HYHU\WKLQJ VKDSHV DQG ILUHV DQLPBGY DQG
0\ SRWRJUDSKLFHERBWXYDEWYVLRQ EHWZHMNXBLIKW L
VXUIDFH Rl WKH RFHDQ EHWZHHQ WKH LFHEHUJ DQG ZKDW

7KH GDUN FRQWLQJHDYWIHD &/KE WRUWKIDHWW WKH EHD>
$GRSWLQJ WKH :HVWHUQ &KULVWLDQ WUDGLWLRQ ZH FDQ
LPDJH Rl *RG WKH RQH ZKR LV %HDXW\ DQG LW LV WKURX.
ZH FDQ EH UHJDUGHG DV KD YKLD DR LIQKHH@®! QWHR ENVDK W
WKURXJK W KD \QRUFMHL @H GLVFRYHULRXGLEFARXMY RRG LQQ
DQG XQFRYHU RXU WUXMH\RW HXB\H EX@/G MY RGMIQQV X\PGHUV W |
YLHZRH@O\ DW WKHLU VXUIDFHQ WKH{ GIRSW/K RL WK MARYZYV O D
VHHLQJ LQWR RXU GHHSHVW LGHQWLW\ ZKLFK LV WKH LQQ

'LILWDO ODQLSHONLWUR@® D 6HULHV

'LJLWDO PDQLSXODWLRQ ZDV DQ HIIHFWLYH PHWKRG LC
WKH RSSRURVWQDWVIRUP REMHFWLYLW\ DQG E\SDVV WKH SL
VHQVH RI WKH VRXO DQG WKH XQNQRZQ RI WKH VLWWHU $
LQWHQVLI\LQJ RI VKDGRZV WR UHIOHFW @GRPIPRANLED QVEBHDO
UHQGHU D VSDFH IRU WKH VXEMHFWLYLW\ DQG XQNQRZQ L
LPDJH DV D MXQFWXUH EHWZHHQ WKH LQWHULRU DQG H[WF

7KH SURFHVV RI ZRUNLQJ LQ D VHULHYV LQYROYHG DQ D
ZRPHKDW VKLIWHG WKURXJKRXW WKH SURMHFW WKURXJK W
WUDQVLWLRQVY DV PHQWLRQHG EULHIO\ DERYH 7KH FUHDMW
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LQ WKH GLVWLQFW HYROXWLRQ RI WKH V&/\DHS R R VKK V8 R UV
SRUWUDLWY ZDV DGRSWHG UHVXOWLQJ LQ D SRVHG DQG G
FRXUVH Rl WKH VHULHVY QHZ IRUPV Rl UHSUHVHQWDWLRQ F
SRUWUDLW V DSSHDUDQBK RVRWEKUWH D INVIMS-DW W IDIGFEK IEHDI P H Q
EH WKH EHJLQQLQJ Rl EUHDNLQJ GRZQ WKH REMHFEWLYLW\ |
DOORZ VSDFH WR PDNH DQ LPSUHVVLRQ RI WKH VRXO 7KH
VLWWHU VB RQBUSIKAEWRJUD S K LB QRRAMP FRP G DH WVHR HD[G U H \
EHLQJ

$V WKH SKRWRJUDSKLF LPDJH FDQ EH XVHG DV D PHDV.
FKDQJHV WR QRUPDWLYH DSSURDFKHV WR SKRWRJUDSKLF ¢
GHPRQVWUDRMHRR YHD@IXOHLQJ ZLWK WKHVH SRUWUDLWYV PD\ J
VLIQLILFDQFH 9LHZLQJ ZRPHQ LQ SRUWUDLWY WKDW DUH (
PRWLYDWH SRVLWLYH DWWLWXGHY DQG GLJQLW\ WRZDUGV

$ 1RWH RQ 6LWWHUYV

7K VHOHRFRUNUR @Y KH URI UWH.I\W WHQKFHZDY HVVHQWLDOO\ OH|
FKDQFH ZLWK DOO ZKR YROXQWHHUHG IR WD WKKH VH WRHWN §K
WKH VSHFWDWRU LV QRW DZDUH RI WKEMSH¥ELMWRH GROMWQ |
QR GLVWLQFWLYH TXDOKWLAZRPRQ EKIRINEGE® W R \QRM/ UHS U
DQ LQGLYLGXD O7IKLPD OHQWIDMHFMBWLRQ RI ZRPHQ HQDEOH\
UHODWLRQVKLS EHWZHHQ HBKRKHD® GL W OVFRERBIFRRIMIL WQ WL B .
WKH ZKLWH ZRPDQ LQ UHS UdRBYWRIKIR QDR MY EBERAUVDC
VWHUHRMRW DED® DV GLVFXVVHG HDUOLHU DQG EHORZ 0DU
WKLQNLQJ DQG LQ I OXHDHFG\G WRKHREEWHMUWWLEDFV PLQGIXO RI
'ROOVWRQBEBDWDWLRQV LQ KHU FRQVLGHUDWLRQV RI WKH
FODVV DQG UBRELQNBBWR@OWKRXJK , KDG KRSHG IRU D Gl
HWKQLFLW\ DRXDQQ® PNISREFWRODLW VHULHV RQO\ RQH VLW
$ERULJLQDO KRY['WDSIHQ GHRLE. QIQQ QJ IROORZHG E\ VRFLD
UHVWULFWLRQV IXUWKHU OLPLWHG DFFHVV DQG RSSRUWX
PRGH®W IHRDW@WHUV YDULHG LQ D JHNIKWR PHIDILNM VKHRHEZG! YAHRU \
XQIRUWXQDWHO\ WKH SRUWWBEZDWM VKD \® LLPA. W R & OLG) WWKULRY ¢
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, QRMWKDW FRQWUROOLQJ WKH VHOHFWLR Q@ RPIRYURHO & QY\HHHAHV
RXWFRPH LQ WKH SRUWUDLWYV
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,QVWDOGWILRIGFLDO %HDXW)\ 'LVRUGHU
2Q0LQH ([KLELWLRQ

7KH H[KLSELWILIREOLDO % HEDXWIHOGRDGIB® RQOLQH H[KLEL
SKRWRJUDSKLF SRUWUDLWYV RRERBRZOIRUMR RI2DUW ZHUH
LQIRUPHG E\ IHPLQLVW WKHRU\ DV GLVFXVVHG LQ &KDSWH
DQG XQHWKLFDO FRPPRG W\ MPIQGLREHRIHARPDEHERBDXQ PDV\

*URV] -RKQ %MDIMWRI 6BBIGQ/ID XUDVOXRYNM\RQ WKH PDOH
DOVR LQIOXHQFHG WKLV7ERGARRINFMSRIDLWNHL R WD X W\ 'LV
H[SORUHG SKRWRRUZKRRHQ SRUWQUDLMRKQLTXHV VXFK DV GL
DOWHUQDWLYH LGHD RI EHKDXWZ FOUNG DIFRQ R EHOLHGH G W LAVRP S O
IHPLQLVW WK HRVUKMNW D MUHAFDMNG RO X QUHDOLVWLF UHSUHVHQ
PHGR@ZRPHQHWVWHHPEH DODW&H 7KH SHUYHUVLRQ RI IHPE
EHDXW\ ZDV D GULYHU DQG PHWDSKRULFDO QDUUDWLYH LQ

,Q WKLV LQLWLDO LQVWDOODWLRQ , EHIJDQ WR GHSLF\
DQRQ\PRXV WR YKKN EKRRPMSHEDV LQIOXHQFHG E\ WKH XQGH
ZKR SRVH LQ D SKRWRJUDSK DUH DZDUH KNK DRD @ I$9IDUF H PVDK
ZRPDQ LQ D KRVWLOH HQYLURQPHQW ZKHQ WKHUH LV VR P>
XQUHDOLV\KHIRGH DW K HI WH &/ W X O P DVE. 6 B OVIRX B J M RVEKQ\W
YLHZHUV ZKLFK ZRXOG EH %M IFOHHFWHG D@ RWK\HP LS/R\U W X B K W |
DYRLGHG DQG WKH EHKROGHU FRXOG IXO0\ @QEWRDB WKH L
EHLQJ HDVLO\ LGHQWLILDEOH WKH LPDJH DV D ZKROH ZRX!
VSHFLILFV Rl WKH VXEMHFW DV DQ REMHFW

)XUWKHU B6RELHV]HN VXJIJHVWY WKDW WKH GH:
EHFRPLQJ PRUH DERXWRWRKH UWRSKH B \WWHBHDI IRF HV K B VV E WRR-PWH
VFUHHQ WKDW UHIOHFWYVY RQO\ ZKDW WKH YLHZHU ®U WKH
DQ HIIRUW WR PLQLPLVH SURMHFWLQJ P\VHOI RQIWKH IUDP
LQQHXWAHD FRQVFLRXVO\ FRQVWUWX PM(HG HDAHQ HAMWYDS R UMVQU\R
SURFHVV FRQVLGHUDWLRQ ZDV JLYHQ WR WKH FRQVWUXFV
RI WKH D XEBAHH@HFWY SRUWUDLWYV RI ZR PBH®GRIHY \5 O \VRVQ DWK I
UHGLVWULEXWLQJ WKH SRZHU LPEDODQFH VDRHR XUKMN HWK H
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FRQGLWLRQ RI IDFHOHVVQHVV QHXWUDOLVHV WKH IRUPDWI
GLIILFXOW WR FDWHJRULVH PARBREBRMNOUD EY LIWHQPW\RI DJH

7RH[SDQG WKH PHDQLRQUWK MR ZERMYWHG D VHOHFWLI
VIPEROV LQWR WK H ¥R 8 SIFP\DLM VRRND QI FHDWAVW I K H O O W
VXJIJHVWLYHO\ DV VHRFKBWIHIGE) ZX IVKH ZRIBIRKRY BY [ORULRJUDS ¥
ZDV SRSXODU LQ 9LFWRULDQ WLPHV HPHUJHG DV D FRYHU!
ZKHQ ZRPHQ ZHUH GLVFRXUDJHG IURP GLYGRDHUYJIZHRIRW LR
FRGHG ZLWK KLGGHQ PHDQLQJV RQG PO & VIDHFIPRI X MGRRHD |
FRPPXQLFDWLQJ WKH KQEGXWLRBORI WKH IORZHU V\PERO L(
ZDV XVHG WR GLWJMXLFOIR ZHUH \DLWHWH\P EROLFDOO\ DVVRFLDW
IHPDOH EHDXW\ DQG WKR GLWLQWH B QKB UBPHVHGQW HYHUDC
+ $GGLWLRQDOO\ IORZHUV KDYH GHHS DVVRFLDWLF
VRFLDOLVDWLRTKEQB VW[XDROVVWDQGLQJ ULWXDO RI WKH
WKH FRPPRBW X KRR | ELOQRIQWRP\RXQJ ZRPHQ LQGLFDWHV
EHWZHHQ IORZHURPH@GRIMPD® ZMDU IUHVK IORZHUV IRU LPS
ZHGGLQJV DQG IORZHUV DUH DVVRFLDWHG ZLWK LPSRUWD
H[SUHVW MK IQHH & ] DUQHFNL DQGKBRKPDMHY WKH IORZHU DQ
DSSURSULDMHWMKRERUWUDLWY LV WKDW QRWDEOH ZULWHU
DVVRFLDWHG WKH LPDJH RI WKH IORZHU DV D V\PERO IRU E
DG GLYLGHG RI IHPDOH LGHQWLWYLRJRQQBFERRDIQGHFRKWL
IORZHUV DV WKH DVVHMERQIH MORVZ RRORIQFHR/YVFLRXVQHVV
LGHQWLW\ DQG LQIDHD PEDRL@HDIQE WKH SDWAVRKIOMH RW K & :
&]DUQHFNL DQG 5RKPDQ

,Q WKH HEKUWELWIERQO % HVD B MY DSV RANGIH3JQ.BB\W I K D S V
WKH PRVW FXOWXUDOO\ OR IRGH BDH[D ADSHO/MV, RIHINWLEE I/ © WBIOW R
IUDJPHQW RWERQVWKD BRRFIQH LQ UHVSRQVH WR WKH GLVXQ
DORQJ ZLWK WKH QRUPDWLYH YLHZ Rl ZRPHQ RIWHQ EHLQJ
GLVVHFWHG SDUND RR@YHMWRZIMILRQ ZLWK 7LQD 6WURPVWHC
6HII $00DQ GHVFULEHV D FRQVHTXHQFH RI IUDJPH
EHLOXWIIRIRP WKH ERG\ D®&E BRRWYUREMYH HBISRVHVD ZD\ RI
NQRZLQJ WKH FXOWXUDO WUDXPD ZRPHQ HHERPHIQNMQ RH \WR M\
SK\WVLFDO ERGWYWDQHQXRIPRIQVHOI HPSKDVLVLQJ WKH GLYLVL
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YHU\ FRUH RI WKKHW RN WHIQHHU GUDZV IURP WKH YLVXD(
DGRSWHG E\ PDVV PHGLD WK D WHKQDWH GHRBEW HEBWAR WHRQEW RY LU
%\ SODFLQJ WKHVH IUDJPHQWYV ZLWKLQ WKH XQVHWWOLQJ

VXEWOH EDUEDULF WRQH RI WKLVWM. FRBFH DQPERWOWVYIPY WKHIU
GLVFXVVLRQV ® HHSIRHRHUIEGPQOLDULW\ RI WKH GLQQHU SOD
FRPPXQLW\ DQG FRQVXPSWLRQ DQG UDLVHV TXHVWLRQV FR

SODWHOOH MDUNEIHVH 6HULHV
'LIJILWDO 3KRWRS8QDBEXRAHGIULQWYV FP

'LQQHU SODWHV KDYH EHHQ XVHG E\ IHPLQLVW DUWLVV
$PHULFDQ IHPLQLVW fWUNV KV HIKWICR QRQXH Bl DXIIRE WW H G
&KLFDJR XVHG GLQK{KUESGDL\R B VDVQDKRMAIQ KEMWYRUWR QR P HQ
DFKLHYHPHQWYV LQ DY%RHFORHEW DBWRWW BEKE@OARUNODWHY SRLQ
WKHPHV Rl FRQVXPHULVP FRQVXPSWLRQ GRPHWAWLHLW)\ DC
DEMHPDNHUZRRHIKHO®WH LV VIPEROLF RI FRQVXPSWLRQ ZKH
SODWH RI D ZRPDQ UHGXFHG WR IHPDOH ERG\ SDUWV DQG |
WKH ZRPO@QDFH GRPHVWLFLW\ DKHS SNODRZH GR KWW 3IOM FPHD U |
WXUQLQQ BRXQWHUVWDQGLQJ RI ZKDW LV FRQVUEBBOHGHD S
WKDW , QHHGHG WR DEMXUH WUDGLWLRQDO SRUWUDLWYV R
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7KH GLITHUHQW WUHDW BB QoW b LZRHIDHE HD W MR SW MR VOION|
PHD QIXUW,IQHWKH EODFN D QK KIRMDRR XBDDMEHY DQG WKH YLE
ORVW WKH ZRPDQ KDVKHHEFRPHUNQRRERHMMKH LPDJH LOOXV\
IHPDOH LIGONQWLWLOLW\ ORRIB LH)H WR FDRWBW KR QODKWHH | DQG
FRORXU WUHDWPHQW LV ,@UMREHIMHE® \B R G\ GZRMHRQY WBGH E
DFWLYH SDUWLFLSDQW WV KIQ HFWI/DRMARNHEKFHRLQ ERDUEHZHG D
PRGHUQ IHPDOH LIQRUDQFH WR ¥DWICHWNVKBIRIPREWD RQWHRO L
DUWLILFLDO YHUVLRQVE&RORRD QAN HEHQBSWNEREHRFEREWHG |URI
RULJEQOBWMWRXHVWLRQDRWQDWXKDDCEMDXW) DQG WKH TXHV
SOD\ LQ WKH DFFHSWDQFH RI WKHVH XQUHDOLVWLF EHDXW

7KHAUHW WS RUMMAEE HVB\YIHWH FUHDWHG ZLWK VDWLULFDO
'ROOVWR@HFUDFRPSDULVRQMVRUHF@BKIMBRZLWK EHDXW\ WR EL
FRQILQHG WR DHdPEWORDLMKIHG GDHERMKDW ZRPHQ DFFHSW |
LPSRVHG E\ 'VRELBWVIURP :RDWORASODUHFVBRIWI ZRPHQ WR ELU
WKH FRQFHSW RIJSQKWQHN EINEEHWG MWRDWKHVH SRUWUDLW\
OLNHQHG WR D ELUG ZLWKRXW ZLQJW KHL®KUYRUP X AR/ S//E\M B
GLUHFWO\ WR WKHPHV Rl IUHHGRP LQ VSLULW IUHHGRP RI
VHDF W X D OLLMDIWQ RIRG R ROUR BHVHD L RIX 8 HALL UE V&R EQ H BN L
DQG 5RKPDQ ZKLOH ELUGV FDQ UHSUHVHQW W®&B KQFRQVFI
DOPRVW XQLYHUVDOO\ VHHQ DV D VIPERO RI WKH VRXO RU
ZRUOG \RXD LKQUIBBWWHU W VHHPV D ELUG LV IUHHU LQ W
ZRPDAKH ELUG DSSHDUV LQ DQRWKHU SRUWUDLW RI D ZRPD
VNHOHWRQ LQ ERWK KHU KDQGV LQ DQ DVVRFLDWLRQ ZLWK
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3ODWHDOH 2ADUNEHHW W\ %LILGKRWRJBDISAWMRIDPHG [ FP

'ROOVWMQHFARBBPDWLVRQ RI EHDXW\ DQG ZRPRG DAKID ELL
DJHQF\ RI IZRRHKHU VKDSHG WKH'ARRLKEHRY XMHEH WeAH SEROLDWUD L
,Q WKLV SRUWUDLW D TXHHQ EHH LW WD &I BIEGVWL QJIZW&!|
IHPDOH VLWW KR ZKDWHD IJBWQ FV V\PHRMBHIBROW PP SWLR Q
'ROOVWRQHFUOH WILWGBRIQNRR XY ZLWK D IORDHIG PDVNLQJ KF
SRVLWLRQHG LQ IURQMHRITRXPBE EDFWNGURBQILIXUDWLRQ\
IORZHU V\REFBWPBO R\ WR XVKHU LQ D UHFXUUZK®D MXHWPH Ut
DQG VDFUHGQHVV
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s
O

SODWHIOOH 1%YDIH@M W K RI 4 X' HAQWRKWH3IKRWRBIUMDSOSRHG3ULQW FP

,Q DQ DWWHPSW WR DYRLG RE MHWREMEQ U WK BY IL BVANHH L
VWUDWHJ\ WR U R®BHEG W LWK H UNARRVGNIWNBIREDNE BIG N ® QRES
REMHFWV WR FRQWH[WXDOLVH WKH PHVVDJH LQGLFDWLQJ
DOVR FRQVLGHUHG WKH ODFH DV DO QGFUQVIALMQURIV RDWH {
SKRWRHW/KSHKIHPDOHPMQWWH WKQW ZRXO0OG QRW REMHFWLI\ K
WKURXJK WKH FRQWLQXHG VWUDWHQVY RMKIID AHOH VY DSRULRNU E
IDFHOHVV SRUWUDLW RI D ZRPDQ FDQ GLUHFW WKH VSHFWI
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DHVWK&UWHHYMIOHFWLQJ RQ WKLY DUWLVWLF GHYHORSPHQW
IDFHOHVVQHVV WKURXJKRXW P\ ZRUN

JONKLV LQVAAIMROIPOH BRXQW \DUNRRIGMIWLQ J R1 LQWHUSUHWD'
SRUWUDLWXUH EQROWHT WEOMMRIMDEBLERG [SORUDWLRQ LQWR IL
D VWUDWHJ\ IRU UHPRYLQJ WKH YXOQHUDELOLW\ Rl WKH V1
DHVWKHWLF , MGG BINRRALQWIKVIDWY W K H  S\W KRNESVHFRMLLYTH FIDW PR Q R
WR HPERG LIPGE) WHODNTHXRI EHLQJ PREHWKBRUDR B REMMERQ R
SHUVSHFWLYH ZDV H[SORUHG E\ DWWHPSWLQJ WR SRUWUD)
LQ P\ QH[W HIRLEKWLRIQJIH Rl $SEVWUDFWLRQ
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,QVWDOCMWAXREB 9HUJH RI $EVWUDFWLRQ
OXUN\ :DWHUV 6WXG+R2FWREBWYLOOH

7KH DLPQRWKH 9HUJH R5IERVDILDEW 1R @ P D OHI[ KAHED XM/ R Q
ZDV WR UHYHDO WKH E HW K QR ZRWF B/ WRKRERBLIKD W LR Q
FROOHFWLRQ RI GLJLWADDAK B KCROMRZIRADN\K IGFR SIRRIMW UHSUHVHQV
EHDX@YWHDG WKH DUWZRUNYV DLP WR LQYLWH WKH DXGLH
VRX®WWHPSWHG WR F U HIEBVOH LIQADU HY VW REPWDBHD\ND Q G [ ER X
WKH SRMWMVREMWXH ERG\ EHLQJ LQH[WULFDEO\ OLQNHG WR Wk

7KLV H[KLELWLRQ PDUNV D VKLIW LQ GLUHFWLRQ IURP
WULJJHUV VXFK DV VIPEROV 0\ IRFXV QRZ PRYHG WR GLVU;
ZLWK D FRQWHP SEDWILYIXKHB]MR FUHDWH IDFHOHVV SRUWUI
KHDG LV RIWHQ UHIHUUHG WR DV WKH VHDW RI WKH VRXO
IDFH ERWK KLGHV WKH LGHQWLW\ Rl WKH VLWWHU DQG UHY
VEMHKM OLNHQHVV RI WKH VLWWHU LV QRW WKH LQWHQWL
LQGLYLGXDO IDFH GLVFORVLQJ DEVROXWHO\ @RWKLQJ RI W
FRQWLQXLQJ DSSURDFK RI IDFHOHVVQHYYXH®WRB RYWHGHWY
DQG WUDQVLHQW W I $HHPMHGVEDFAN.QVW FRQFHDOLQJ WKH
LOQWHUSUHWDWLRQV Rl GLVIXLVLQJ WKH IDFH FRQVHTXHQ)
VLWWIHKIVLFDO EHDXW\ KRZHYHHFWKRY DEDQ IRBYFHW KH BHKG
SUHVHQFH RI WKH ZRPDQ LQ WKH LPDJHV LV @MHLWKHU SRU)
HURWIDFQE® H&R PD\ EHFRPH D P\VWH U\% QEH D \V® E NVHFHW VSIHB ¢
WKH IDFH LQ WKH LPDZRXQ & ROH® K B & ILNVAARYWMDHHP\DVD KiH W L F
EHDXW\ DVVRFLDWHG ZLWK VH[XDO DWWUDFWLRQ DQG GHV
DHVWKHWLF H[SHULHQFHV EDVHG RQ ELRIORKHFDO PHDQLQJ

2QFH WKHAHKEBMHEGWWPHG WKDW WKHLU IDFH ZRXOG QR
WKHUH zZzDV D QRWLFHDEOH VKLIW LOHWXHRKERY M QIDHIU XOMmX
GHVFULEHYV KLV XQGHUVWDQGLQJ RI ZKDW D VLWWHU |
VXFKWHENMPEDUUDVVPHQW ZRUU\ HYHQ SDQLF ZKLFK DVVDLC
EHLQJ SKRWRKIUD PRPEQWDU\ IUHHGRP WR EH WKHPVHOYHYV
EH ZKDW 5RODQG %YDUWKHYV %DUWKHYV RXIOGREQLVHYV
FRQVLGHUHG D JO KRPIDMH RYDNVEFHHWROODZUMWHY WKDW WKH E



LO$*,1,1% )(0$/( %($87< $1(:

D ZRAD Y RMKLQHV WKURXJK ZKH®@ , QKHiI ILHVF WH UL Q B HCHMAHIDH V V
QRWLRQV RI IHPDOH EHDXKWVDNVDD IDX\@W D P EXQWHD ROWKH IDFF
H[SDQGHG QRWLRQ RI EHDXW\ ZKLFK FDQ EH VLJQLILFDQW
DQG LGHQWLW\ LQ UHODWLRQ WR EHDXW\

7KH DUUDQJHPHQW RI WKH IWRIDHUY W R QGALH/S KD FNX W KLHP T
GLVWLQFWLYH DHVWKHWLPF6'SQRBHSIRWMVRIVYD QX DDIOX E B Q XWF
JHQHUDOG@MMIHUHQFH SRLQW IRU JLYLQJ SOHDVXUH RU GL
DHVWKHWLF SURSHUW\ EHFRPHV W WIKX®VQDEWLHRRMD @ VWG HHUQ
WR WKH X®&HYHLACX/LRQ RI IDFLDO IHDWXUHV KLQGHUV MX
MXERH@WSHUVRQDO | HRUO/HR @B O XBM\D XW\ PHDQL®J WKH EHE
IDFH ERG\ RUTEBI®BDLIRXU WKHUHE\ VKLIWLQJ WKH IRFXV |
SHUVRQDO EHDXW\ WR IHPDOH PHWDSK\VLFDO EHDXW\

6\PEROV WR PDVN WKH IDFH 1L} QR E R GSWRUDWAL\R Q RG WU
VKHOO V)RPRORLGSOHRY GRXHWVIHPEOHYV W K PKEORTDOF B D U
HYRNLQJ DQ LQWDHUA RUK B KWBIBRIQOLIH RI RXU LOAWHULRU Z

)XUWKHU WKH VKHOO FDQ EH D VIPERO RI SURWHFWLRC
YXOQHUDEOH FUHDWXUH ZLWKLQ DQG FDQ $HGERRPEQDID®\W
WKH VHDVKHOO KDV DVVRFLDWLRQV ZLWK IHPLQLQH EHDXMW
$SKURGLWH WKH *UHHN *RGGHVV ZKR PDWHULDOLVHV IURF
RQ D VHDVKHOO $5$6 FWWDSSHD UDWHIHHIAN HH 3 QLYW H
VIPEROLRXQW LQ WK B BWNFHKHODQGVFEDSHY IRU KLGGHQ SDL
WKHP RXW XQDSRORJHWLBHB60\ LQ$GRGIWNRQDGO\ WKH FI
SOD\ RGRAHMWLFPRQRWUDQGW WKH FDW LV IURP WKH ZLOC
GRPHVWEZKBIWLIRG KDV ORQJ DVVRFLDWRPGY LZD QW IVKAH G HYK
GLVUXSW SUHYDLOLQJ QRWLRQV RI IHPLQLQH REHGLHQFH I

$00 WIRER®W\KDYH PXOW LODR HRIMHIE DI/ PEUOWKK U

GUDZ IURP DQG LQWHJUDWH LQWR WKH SRUWUDLWYV
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SODWHDOH YWDUMNXOKB ROHQGEGRXWDO 3KRWRJUDSKLF 3ULQW 8QIUD
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SODWHOOH MDUMMHYK 3UHVHIQ¥BIO 3SKRWRJUDSKLF 3ULQW 8QIUDPH

, DWWHPSWHG WR LQFOXGH D SUHVHQFH RI EHDXW\ LQ
6FDUU\ ZKLFK UHVXOWHG LQ WKH GLVILJXKHQINRMWWHKH VL
IORZHU VKHOO K\EULG ZDV UHSOLFDWHG DQG UHSURGXFHG
7KH VXEMHFW EHFRPHVHOLRLIWAQ\ AR @\ HE X RRMIGVBHRIWLRQ V
PXOWLSOLFLW\ UHVXOWLQJ LQ D YLVXDO H[YHWHVIYQRQYHRI D
,Q KLVEKRRNV ,QWURGXBRURQ BRU %W RREWAH U YIHY WKKHD W
UHDOP RI DUW EHDXW\ LV DQ REMWKW RGRREQ\NB P\B\W D DM R O\
UHSOLFDWLRQ LQVPRZGUBINFBMVIWFABOW EHDXW\ WRZDUGV FR
IURP GBWIHKIHW RI DZDUHQHVV RI EHDXW\ LV D UDGLFDO FKI
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LQWHOOHFW 6&FDWUWKH ZRUNRW AMAKIDWHG/WDOODWLRQ IHP
PRXOGHG E\ FXOWXUDO WUHQGV EXW VHHNV WR UHYHDO D¢
ERG\ GRHV QRW UHIHU WR WKH SK\VLFDO ERG\ EXW DV WKH
SURVSHFW RI SRUWWDLIQQPHBRBDLQ B 2eVIH BHRH MRFROM[SORUH
FRQFHSW RI K\ORPRUSKLVP

30DWHDOH PADUNEROH XVLRQ &RYHIUM W@ JAKFRHVRIUDSKLF 3ULQW ¢
FP

$OWKRXJK D JOLPSVH RI DQ LPDJHHUDVRERVHOHRAVK WIRE
DQG SODFH LQ WKH ZRUOG %HUJHU DQG ORKU WK H
GLUHFWLQJ LQWHUSUHWDWLRQV UHDGLQJY DQG HYHQ SRV
%HUJHU DQG ORKPDJIHV DUH QIRW WVH@®W DQG DQ H[SODQDWL
SURYLGH WKH LPDJH ZLWK PHDQLQRJIJ%WHHUU DRG] 18 RXQUG ZF
FUHDWH D SRZHUIXO FRPELQDWLRQ OHQGLQJ LW WR WKH \
VWUDWHJI\ HPSDRYMG I RXW WKHQ LPDIJHV LQ WKH H[KLELWLRC
WLWOHV ZKLFK IRUPHG D SRHWLF VHTXHQFH DQG UHDG OL
VHHP WR ZRUN ZHOO NG MFRPR WRQEHWYRARBVP\ L@ORWHQWLR
XVH¥VV D GHYLFH LQ WKH ILQDO H[KLELWLRQ
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7KH VTXDUH WUHD W@EH@®EEY HQ & LB/ WEHREJNUUL BHI) MAD Q Q
UHSUHVHQWLQJ WKH P\ULDG RI FXOWXUDO LQWHUSUHWDWL
IRUPW FRXOG EHERLHEBMHGGDRLQGHULQJ WKHAVIAHRROE BRWR W

LQWHUSUHWHG DV 10DW WAL\ RDPPOHREMHER/ WZIRQG WKH G
XQVHHQ DVSHFWV Rl WKH VHO

SODWHDOH ADUNIOAXD UIHIGEWDO 3KRWRBIMDORHG3ULQW FP

7KH SODWH SRUWUDLWYV IURP WKH ILUVW LQVWDOODWL
SRUWVYBHWO,DWMKLY VHW RI ZRUNV , DVNHG HDFK ZRPDQ W
DQG LQYRWR ® WKHMQJH WKMVI RRZWHK H. G SIDW H$ WKHDW , SKRWR
SKRWRJUDSKLQJ WKHLU IDFH , ZRXOG WKHQ GLVHPERG\ W}
RQ WKH SODWH ZLW K URGK FRBFORMENO U R SRWMH WKHPHYV IURP
LQVWDOODWLBOWRI SAOKCHNVBIGSRWWL R Q DQ @ RARNW DHSSH) RS K KRG
DEVW U DLFWKL RIG H V, HD BRUHNRSWHG WR TXHVWLRQ WKH SRZHUI>
UHSUHVHQWDWLRQV RI| ZRPHQDFEAHI/VHG PQ G K Q JEXQQ WKRI I
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IUDFWXUH® VHFRBRWOQRR/V DIKGWEKRFG \ RIFRDOHH L E LVQH\G KLHD
9HUJH RI $EVWUDFWLRQ

30DWHDOH YIDUNEIOWKP :BPIDQHM WDO 3KRWRJUDSKLF 3ULQW 8QIL
FP
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, QVWD O ODWHIRMKLQ ¥ KA RQVMAMHOODWLQJ RI WKH :RUNV
SBPEUHOOD 6WXGLR 7RZQV¥LODWBFK -DQXDU\

7KH H[KL%EUWD R® L QUHMB RES S HAICHPS® DW 8PEUHOOD 6WXG
SUHVHQWHG ZRUNV IURP SDVW H [/KKIHE HWKHLIREKQW DR QZ WQ & DN 2
I[UR SULMWRWKE RU\ RI K\DIRHP RUSHKDDWPHQW RI WKH VRXO DQG
ZKROH OHEPHWRDQG HPEUDFH K\ORPRUSKLVP DV D GULYF
P\ ERG\ RI ZRUN PRWXLBGIOQLFLWOR WKH VWUDMKMGEBIRAY DQG N
WKH SUHYLRXV PLQRU H[KLELWLRQV WKHVH QHZ ZRUNV DG
ERG\ DQGKYRKIZRUNVZ R WKWHWO HQJH RV RPEMWWUI I/VRWHKRIO OHQJF
GLFKRWRPRXV YLH®% RH MWXH. Q VWRPR E& RIGOH & WW CH [ARCKOHV FH G
%UHDWXKEQHIVLPHG WR UHYHUVH GLVHPERGLHG VWHUHRW\SHI
WWLOSOROMWUD\DO D (RIKDRHWWHEHI H[SORLWDWLRQ RI IHPDOH EH
FRPPRGLW\ SUHYDOHQW LQ :HVWHUQ FXOWXUH

, KDYH FREBHWR/'WDQG WKH SROLWLFDO UHVRQDQFH RI
/IHYLWDWBHUSLFK DUIJXPHQW WKDW WKH KXPDQ IDFH LV \
PHHW WKURXJK WKH DF¥ R IL FIDRLH R IHIDDAFFKH @ MAKVHQUH VYL WH M H F
WKH VLWWHR HIDE/IRW RH Y KRIXQWHU RIITHULQJ FIRRKRXW W KUHH F
IDAPMFDOFH HQFRXQWHU WKH JD]J]H LV UHGLUHFWHG WR WKH E
SROLWLFV RI IHPDOH ERKGHHWRBRWGI HR GN KHVRKUB\RKX® WKH ZR
KDQGVDRQWRRXOGHUV DFW DV D,QYFIKWAD/OWRH BDW/KH IEDRALN DV
ERXQGDU\ WKDW ZH ORQJ WR EUHDWKH WKURRDWXPBJILQLC

7KH H[KLELWLRQ RIIHUHG ® HOHHSHWL QURKIQR\LRQ GH U V W
DQG KRZ WKH JD]H FDQ EH D \'ROUDFD R R KPRAWIL WA HRQWH Q WK |
ZH ORRN DW RWKHU SHRSOH WKDW LPSULVRQW @& H® ZMVK |
DOVR WKH ZD\ Z K ORW NP D WV WHDIORK IUHB UHIXVLQJ WKH
REMHFWLYH JDWHX DQHBHDERIERWE UQ RUKLY]ED\ WKH YLHZHU |
D VSHFLDO XQGHUVWDQGLQJ RI WKH PHDQLQJ Rl WKH ERG\

$ SUREOHIZQWRPRUWRLV¥FPG R N IBQURV K DTXEUHG D
IODWWHQLQJ RI WKH LQWDQJLEOH/KOH) S URE@Q YLIVE R H FTUXTDON. MQL
LPDJHV LQ ZKLFK , DWWHPSWHGE ¥ Z KUHW FEGRYUHG WKW YRHQVW K H |
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DUWLVWLF GHHGMRUERRXURXW X4 ZRUNV WR SRLQW WR WK
XQNQRZDEOH HOHPKI\WURFWKWM RHERWK EOXU DQG PDVNLQ.
QDYLJDWH ZKDW ZH DUH VHHLQJ, QUFRR S/EUBBNIO@DMBRH W R W k
WKH K\ORPRUBIKWK ) DWRDMWLRQVKLS E MW ER HRQU WIKQ BRIGH D (
RWHKMKH P\WWWHU\ Rl EHLQJ DQG 3@ G [ SULRV\DLAR@)\ RE XU HZ LRAU
LPDJH FDQ WYREROENMRQGXUWKHU VXJIJHVW YHUWLFDO PRWL
VHQVH RI PRYLQJ XSZDUGWUHBGHYD WX R Q DDMVEKSH KXNG HF RVZ IR
RI FRQWHMBS/OORRRIQQJ XS IRVWHUV D$ANB LW DIMWL R YEPRH L PUPHRD
LPDJHV DUH GHVLJQHG WR E UL GH DUBHHEGQ W® Q DL BVAKH SE BV |
ZRUOG ZKLFK OHDGV WR WWKRHE\ W% PISQV WKG! W RBAWGEH DG Z
EOXU LQ WKH SRUWUDLWYV ZDV D VWUDWHJ\ WR SRUWUD\ Fl
RI WUDGLWLRQDO SR UWKIDHWNDR MW HW SO FEH\D XWK\H YDOXH R
FRIQLWMRQMXMUHIRUWKHYM ZRUNV SODFH LP,SRWMID/QKEH RQ
WKHUHIRAWUH ,LPPJHY LQFOXGH DQ LPDJLQDWLYH VKDSLQJ R
ERG\ GUDRZR. QU L WW B WIOHNVRWOHK\ORPRUSKLVP EXK{WK DQDOF
FRPSDUHV WKH VRXO DQG ERG\ WR E UHDWDK RBXR @ LQVWU
$OWKRXJK WKH VDPH EUHDWK FDQ EH EORZQ LQ ERWK LQV\
GLIIGRQVHTXHQWO\ WKH ZRUNV KDYH HOHPHQWYV RI XQLYH
VW\OH RI WKH SRUWUDLWY DQG XQLTXH LQ WKH VSHFLILFV

7KH ERGLHV DUH GHSLFWHG DV PRYLQJ XVLQJ YLVXDO
WR HPSEBVRIYWHUICD DLOXDRWLY H DK I &G HRIDE@HUULQJ IXUW
WR DQLPO@R\WRIORQV RIIPRY HHR HQWHQVLRQ $REHWL DXIEODJIHQ
GLVWRWWLRIMVWIR D GLIIHUHQW ZD\ Rl VHHLQJ VKLIWLQJ Wi
FRQWHP SO DEMLYHE PLQGIXO Rl WKH LPSRVVLELOLW\ RI VHHL
VRXO WKH LPDJHV PDUN WKH PRPHQW , WKH DUWLVW VXF
VHHL@VVRFLDWH WKDW GHYHORSPHQW ZLWKHLRE QHZ HVV

, QVWHDG Rl FRUUHFWLQJ WKH REMHHFWIRREQRE&RBHE D QF
EHDXW\ , HPEUDFHG HOHPHQWY RI LOOHJLELOL®N\ WR VWLF
ILQGD 1RFKOLQ REVHUYHV XQ {EHDNGAHH @ WKL IOV \S D}
PHDQT®QKM XQUHDGDEOH DVSHFW LQ P\ ZRUNV LQLWLDWHYV |
MRXUQH\ RI YLVLRQ E\ DOORZLQJ WKH WRSHFEWDMNERWU WRHSRQ
PHDQLQJ RJIXWWKHIWYW WKH XQUHDGDELOLW WRXB-HHMWANKISH D N
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PLQG FHDVHV WR UHFRRQYMW WEW HPHBWOHWDWLRQ RI WKH P
PDNHV DQ LPSULQW RWQKWKR2MRXU D EDODQFH LQ ZKLFK W
GLVFHUQ WKDW WKH ZRUNV DUH SRUWUDLWVKRRDRRHQUHT
%UHDWKL@ED@HRGLMHR'SHG LQWR LPDJHV WKDW IXQFWLRQHG |
DQG LPPDWH U LIDA\L VQ GUIHDAEHIEIEQ O L W % \ DS 0. @R W Q1 R K IV HHt
RI OHJLELOLW\ WKH LPDJHV DUH QRW FRPSOHWH DQG UHT;
DQG WR WKLQN DERXW ZKDW WKH\ ZHUH VHHLQJ

,Q DQ DWWHPSW WR PRYH DZBFWULRR \RK HHFPDWHJ % R K WG
SUHYDOHQW LQ WK H PAHRIDW 9 B/ HYDLW M TRUQDNW-D E O H
QRW D.QREG F NIOQN L O/GIYH QD V OLNHQV WKHVWIDJE RI L
O LI H

D IDPLOLDU HYHUR®WD\ WEDGWEBUMR WKH KDQG ZKLFK LV DFF
TXDOLWLHV FRORXU IRUP DQG SRVLWLRQ DW WKH VDPH WL
WKROG JDIRPIH WRXO ZKLFK KDG ZLWKGUDZQ $QRSP\ MK DDD &/ K L
WKIW WKH SHUVRQ DQG LV WKH WKLQJ

‘UDZLQJ IURP WKL VWKaH®B P RIHWMRDVWHKEGH/EH RI PRYHPHQW
PRUH , VWHSSHG LQ WKH RSSRVLWH GLUHENMRWRJIRIDWKIDFG L\
SRUWUDLWYV RI ZRPHQBFDGLEH PROPREMHEW IRU YLHZLQJ SO
DQ\WKLQJ PRUH DQG IHPDOH UHSVWYBQWILWH RME\D Q HORY WR
SRUWUD\DOV RI ZRPHQ LQ WKH SDVW FDQ EH FRPSDUHG WR
SOHBWRUHNUDLWY ZLWK DWIHO®V B ARUIIJPHIC 4 DINK WKH VRXO D
PRYHPHQW XSZDUGUVYRNGEGHIXWZBRUGMID\V D VHQVH RI SRWH(
DFWXDOLVHG DQG WKH VHOI LV XQGHUVWRR®& BN G\QDPLF
SRUWUDLWY QRW WR UHSOLFDWH DQG UHSURGXFH EXW WR

7KH VWLPXOL IURP WKH ULFKQHVV RI FRORXUMWVDUH V\P
VSOHO®EHD XYW WKH SURFHVYVY RI WXUQLQJ WKH LPPDWHULD(
SKVLFDO GLVWUHVYV RI PDWHUWXSBR WEQ HHFEH Bl VHRK KN KSHU LROWA
SRUWUDLWY HPHUJHG IURP D VHQVH RI WUDXPD DQG DOLJC
VLQIJXODU SHUFHSWLRQV DQG UHSUHVHQWDMGRWQVLR IFWFROR H
VRXOOHVYKIHUXRUHYW QG UXLQHG WKURXJK HIWUDFWLRQ IUR
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WKH WUDXPD RIUHD/\M QWILMALW GLVORFDWLRQ RI YLVLEOH DC
EHLQJ DQG BRWWRXQFHWKH ZRVNVLEH&KWWVEHUGSWLF WKH U
VXJIJHVW D PDW:HHRE®H®WOHWHUWLOCHWH ZLWK PDWHULDOLW\ WKL
IHPDOH EHDXW\ RI EHLQJ GHIHFWLYH DQG QHHGLQJ UHILQ}
DFFXVWRPHG YLHZ RIJBENURHBWHGW KPDSHNG

7KAODWH HHRIQ N G' IL\DRAXKP MVQK\HBW U IZHDW GLVVDWLVILHG Z|
WUHDWPHQWY IURP WKH S$UIE R X FH[ RIVESLRNGIR MUK HQS®X\G H G
WR ILQDOLYVH KWK HDNHMVIUDFWH & ULEUDNGWUFROWRKUY DQG GLV\
OLWWOH UHVHP E DIOHUFHH ZDR/ W KVHK 1V LW WERI P\ WKL QN MWXHIURP
FRPPRGLILFDWLRQ RI IHPDOH EHDXW\ WR WKH WUDQVIRUPLC
H[SUHVVLRQ RI WKH 2 RD W KRKMRXIMR LKEPOH EHWZHHQ WKH
SRUWUDLWY WR WKH ILQDO SRUWUD LW \VGHPROWMLBWHY W
FRPPRGLILFDWLRQ LPDJHU\ WRHWKH LQWULQVLF EHDXW\ RI
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SODWHOOH YWDUMNOHDRIXFK RLERWDO 3KRWRJUDSKLF 3ULQWYV

7KLV ERG\ Rl ZRUNV LV DQ H[DPSOH Rl WKH DFW RI LQW
WKH GHYHORSPHQW RFFXUBH B GXBWLREIPHIYRMIK FIQHDRMW H
LQ $GREH 3KRWRVERE | X WKHDEZRORIHFRVSBRIQQ U PIDGIIFWLRQ V
FRQQHFWLRQV ZHNR CHGHR M@EGLOIUN ZR X O GIEMAKRKH K
SKRWRJUDSKLQJ WKH VLWWHU LQ WKH VWXGLR ZDV HVVHOQ\
WR VHOHFW D IDW ZDUQ B UWRE RIBIVFNV WKHLU IDFH DQG SRVH LC
WKH FKRLFH Rl DQ REMHFW GHSHQGHG RQ ZEKBGMQD HSHDOHG
LPDJLQLQJ RI WKH VRXO LQWISHRBHIR S R BWIUDQ O HRFHF & VKGRI
VHOHPFWHNG DR VWUDWHJILHV

, ZDV FRPSHOQHKDBWRERXWEWBODWE UHVSRQVH WR WK
KLVWRULFDO EHOLHI WKDW ZRPHQ ZHUH QRW PDGH LQ WKH
VRXO RU HYHQ ODF8WH® D KOFKMH@ BYR DO-RMEEBVR DO GHVLJIC
DV D EDVLV IRU WKH ZRUNV WKH PXOWLSOH KDQGV KROGL!
IHPDOH KX¥HD@QULQNOHG DQG FUHDVHG EDFNGURS VHUYHV [
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EHOLHIV RODYH® WKRHEGRPLQDWLH) U DHEHWHQQBBED A RI WKH ZRUNYV
LPDIJLQHG SUHVHQFH RI *RG ZRXOG EH LI ZRPHQ ZHUH JLIW

PHQ

SODWHOOH ¥iDUMEDMW $ERXW IKWHDO 3KRWRJUDSKLF 3ULQW 8QIUDEF

, JDYH FRQVLGHUDWLRQ W RWUKID WKD Q B R BIKHNSRQ WRJ
OLVH]H LPDJHV WKURXJK WR D PDVV RI ZRUNVKHDU\LQJ LQ V
DXGLHQFH ZDV JHQHUDOO\ GUDZQ WR WKH ODUJHU ZRUNV

DWWH@W LIRQG LH QW KPRRXOWR WKH $ VL]H SRUWUDLWYV WR W
HIKLELWHG D VHULHV RRVEK DQ@GL ¥ K B BUDRYE HRW IS RUWUDLWV
SRVLWLRQHG LQ D FOXVWH WPDWOHG WIK|H GYRQHOE ¥ DUSWIRX L U H
EHFRPH PRUH LQWLPDWH ZLWK WKH ZRUNMWEDBKXVLFDOO\ F

7KH LPDJHV EHFDPHNVE®HYD QW ZIR® XAMVH WRKQMNKH I Q DD

ZRUNWUBJRXQGHG LQKRZIQDWMMISXE O L F7 K HK L B DWH R QWKHAP

EHFDPH D VWDWH Rl SRWHQWLDO FRQVWDQWO\ HYROYLQJ
DOORZHG IRU WKLV IX®EPWKRIQRRWHWR 8 XSUIRRFHIVV WZR GLVV
HPHUJHG DQG HYROYHG WKH SO DAWWRIY HDDIGNW KHK PORZ HXIDOR.
LQ H\HV DRRBRWKY DQG WKH RWKHU UHFRMJ®DLVRG\EIRG DMV SAL
ZLWK IDFHOHVVQHVYV DQG LGHQWLW\ DQG PDWHULDOLW\ RI
WKH 1 PTWHULDOL¥P@EB KREDMAHULDO LI H[ZWWNV®J DV D
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FRQWUDGLFWLRQV SODJXHG P\ UHVHDUFK DOZD\V SUHVHQ
'LOORDPDNHIV LOOXPLQDWLRQ RI WKH YDOXH LQ FRQWUDG
RI WKH FRP SROIHP \QZREDNWHK R XW FRQW UD ULHNVWWDE R/ LSRIR DUH
UHSXOVLRQ UHDVRQ DQG HQHUJ\ ORYH DG KDWH DUH QI

$00 WKUHH H[KLELWLRQV 2@UW KIHQ9 H [UHIUHF RV 1$ E\QWNUHDHF IV
SURPSWHG D PR U K RADKFRX WKRWHXIOL B B\& HQI L WKW ZRRUNN V W D U W H
HQWUDQFH RI WKH EXLOGLQJ DQG IRUPHG D SRHP WKURXJK
% UHDWKLQ@WYBRPE IUHH\O U B H6 WX SHIIEM. [F%UDWHG LQ D ZD\ WR H
YLHZHUUBBERXULQJ WKH Y LRIZ WXIHHS & K S BSHBIERI K HWR. H Z H U
GHFLSKHU WKHVH YLVXDO UH STUKH IR @ WD ROQW URDIW H PIDHOH RE
IDFHOHVVQHVV LOOBQ&EUGIQMY W FREROLVRFWHG WKH K\OR
ZRPQ
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&RQFOXVLRQ

,Q VHDUFKLQJ IRU QHZ PRGHV RI H[S WGHWMWLIQIFIWQ B QGH S |
XQLYHUVDOO\ LQKHG U RQXDESHDIOWLR XDYRP IHPLQLVW DQG F
SKLORVRSKLFBEOWHKEXVRRYHUHG ZD\VHNFRGHBFODREP SWKRIS PX
XQGHUYDOXH WKH VRXO LQ P\ FUHDWLYH ZRUN E\ IRFXVLQJ
RI ZRPHQ FRQFHSWXDOLVLQJ WKHKRR)RJ WDIVSKXQE VBIRG VZ U DY KW
FULWLTXHG LQ IHPLQLVW G5 W B W D WLXADHD \MHEHE RIEREIVADINE IMLHF IV
Y LF W L PKR/R\G ,Q UHVSRQVH P\ FUHDWLYH ZRUNV VHHN \
VH®ORVVHVVLRQ DQG 0l SRUWIMIWRIEWBHREWN DGGUHVVHG DQG
SRSXODU DWWIHPO®HVEWRXWYGWUDQVLWLRQLQJ IURP ORRN
EHDXWLIXO

7KH H[KLEUWDR/G L QUUB RBEHW SKRWRJUDSKLF SUDFWLFI
WKH VSDFH EHWZHHQ WRHKH XN URR X Q@D/QLG XOKH[YBXOVLRQ RI
WKEK®KDV SODQWHG VHHGYV Rl SURYRFDWLRQ WKDW PD\ JH
SHUVSHF WL HU/GDQGLQJ RKMHHPDDONQERIIOHNEIH FUHDWH C
UHVHDUFK LQYROYHV K\ORPRUSKLVP DQG KRZ WKLV LGHD F
SRUWWDWR GLVUXSW WKH PDOM BHBTH D Q& KRK GHY 1DORRSADR)
ERG\ RI ZRUN WKDW DGGV WR WKH UHLPDJLQLQJ RI IHPDOH
DHVWKHWLFV DQG FRQUWHPB®RWURIUF DHDWS Y B FARILRNS K DR X V H
IDFHOHVVQHVYV LOOBIQEEUNIQMY W VPE EEDWOPOHQJH ZLGHO\ DI
SKRWRJUDSKV RI ZRPHQ

7KHVH ZRUNV PDUN D VWDUW ZLWKLQ WKH DUWLVWLF |
GHYRMRH@KH FUHDWLYH H}MXOSUDNW RIQHRI [DQ K H O B QWREH D X W
SKRWRJUDSKER 5 QBIZWLFWHIMIKWY PDNH IRU D SURPLVLQJ IRX
LOQYHVWLJIDWLRQURRPI WKLY QRWHIRGQFK , KDYH EHFRPH LQW!
VXFK DV WKH YLROHQW FRQSKTKHRUHVRIDWW HR 5 KIRR\DROH EHLC
ZLWK WUDRQWWDWUIRK) SKRWRJUDSKLF H[HUFLVHV LQ LQWHUS
SRUWUDLWXUH SKRWRJUDSKLQJ WKH LQYLVLEOH DJLVP Il
RI WKH GLYLQH |HFLKQ UQBODY®PARLY UHVHDUFK LQ LPDJLQ
EHDXW\ DQHZ WKURXJK WKH QRWLRQ Rl K\ORPRUSKLVP LQ



LO$*,1,1% )(0$/( %($87< $1(:

LQ WKH GHYHORSPHQW RI P\ FUHDWLYH SUDFWLFHYV DQG KF
WKH ILHOG
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SHIHUHQFHV

$UFKLYH IRU 5HVHDUFK LQ $UFRKHWIRERN RIPE&ERPERC 5HIOHF
$UFKHW\SDQ DN BBRHEG

$UEHO 'DSK@RHVWLRQV DERXW (YBIQ® MA FREMP\D O HLDIXXW H
LQ (JHNLHO DGGHQHVLV 5OEEDKN L RRR XRIQIY®! Rl % LEOLFL
JLWHUDWXWRH + KWWSV GRL RUJ

$TXLQDV 6DLQW ¥FKRRDDN 6XPPD 7KHRORJLD(H LAKHY ELRQV
%ULDQ 'DYAWMDRQG IWRZ &DPEULGJH 8QLYHUVLW)\ 3UHV

$UHQGW )ORULD® BXOLD WLHFIGCHDOHUHG )HPDOH %HDXW\
&RPSDULVRQV DQG $ZDUHQHVV ,QWHUYHQWLRQ ODWHL
LQ <RXQJ JRRXYQQDO RI OHGLD 3V\EKRORJ\
KWWSV GRL RUJ D

SUHQGW +DQXBK/LIH RI WMKIHE &RQU® +DUFRXUW %UDFH -RYD

SULVWRWIOHRPDFKHDQ (WKLFV 2[IRUGDQRVODWHXGHB\VVLFV
2[IRUG 8QLYHUVLW\ 3UHVYV

222 'H$QLPDQGLDQDSROLYVY +DFNHWW 3XEOLVKLQJ &RPS

$UPVWURQJ -RKGIFUHWRIRHEBXYWM 8QLYHUVLW\ RI OLFKLJDQ
Lane.

$UYLGVVRQ .ULVWRIIHU p*LOOHV 'HOHajibh (FraMiQ FLV % DFRC
%DFRQ /RJLTXH GH /D KoHDEDrigKLigsKIif73, no. 2[(2004):
114417,

%DURQH Q®PLRW : (LVMQUNEDVHG S5HYR\DWBOKRHOHYV 6$*(

%DUUHWW (MWHW @GHRHY LW PHPHY DIOR HLMDMMIRQDD/QG YDOL
FUHDWLYH D6 %NFU B @ HIDW/EKH

%DUWKHYV S5ROOPHGKPLGD S5HIOHKERW RDODERLOODQ

%DUWKHVW O @EROERDIGG +RZPHEWXUH LQ ,QDXJXUDMWIR QDRJI\ WK
6HPLRORJ\ &ROOqJH GH )UB[QRUG -M@XID\U\ 5HYLHZ
KWWSV GRL RUJ ROU

%DUWN\ 6DQG YUHPALHH QLRR LIHPGV LR QQ6 WKIBQRVFHGRORJ\
2SSUHVVKRQMNM@IHBZ <RRXWBHGJIH

%DWWHUVE\ &KUBKWQRRHQDO :RPDQ )HPDQ G\ADREHANN D QN\V |
RIGHQWIKM® :LOH\ BRQV

%HKUWERKVHLI 'RELHDXW\ LQXOIDBWRXMQH U
%HUJHU -RIOQV BHHLQHBZ <RUNLQJ 3UHVYV
%HUJHUD G-BIID@® ORKWBQRWKHWHOORDIGRQ :ULWHUV DQG 5H
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%ODNH :LOOMOH &RPSOHWH 3RHWU\ DQG 8QIRNHGR 6 WDO/DH. YD A
$PHULFD $QFKRU %RRNV

%ODVV (GGLH BQERHHDVPIQ6XSHUYHVRUFR\HRGIVRSLQJ
'RFWR UDQQBIMW DGR FWR UD O 78 WX GMYWYVDQ@EFH DWLRQ
+ KWWSV GRL RUJ

%ORQGHOO BMEBHQ RI 7UR\ %HDXW\ 80QWWK H\GRSIDSRMBIW E B Q
2[IRUG 8QLYHUVLW\ 3UHVV

%RQDILQDQ¥ 3R]]LOO®RGNLJIOWGHD YWMH &KDQBHQRI )WKH
,GHDO )HPDOH §RFEGI\V LW\ B WY L HiZ V
KWWSV GRL RUJ M [

%YRUGR 6XVIJEHDUBEIRWWPLQLN?PWHOWW XXH %G WKH
%HUNHOH\ 8QLYHUVLW\ RI &DOLIRUQLD 3UHVV

%UDQG 3HJ =HEDIEW)\ §DKHNVHRXW QDO RI $HVWKHWLFV DQG
QR + KWWSV GRL RUJ

&DOOXV 7KpUKNHHPDORBIWRNG\3ULPHQWR 'LJLWDO 3XEOLVKI

&DORJHUR S5DFIRHEMHFWY 'RQ W 2 BWKEHBE M WEGH QD WLRQ
'LVUXSWV :RPHQ V ARVLDICRORWILIQBA =+
KWWSV GRL RUJ

&KDSPDQ ODWKH JHPDOH O0LQG LQ WKH 3HULRGBADQ@BUHVV
OLQG DQG LQ {ELUFF/DRMHIBIOR GLFDOVQRIYEHZ
KWWSV GRL RSU

&ODUNH /DIXQ$BED H KOUBEC WIF KRQR RRLQ@IHD XWRPHRIHLRQ G
,GHQWM®BWSUHVHQWHGLWHGE GNQQHW L <OSULQJIHU

&RQOH\ .DWKDBXYUQHBEANVWO LIQQPFROQ 8QLYHUVLW\ RI 1HEUD

&RRQ /\QGBDFUHEBWLRQV +RO\ :RPHQ DQG +DJLRJUDSK\ LQ
3KLODGHOSKLD 8QLYHUVLW\ RI 3HQQV\OYDQLD 3UHVV

&XUWLV (GZDUGUIDY DY WKH ,PDJH RI *RG LQ *HQHVLV LQ V
1HDU (DVWHUY@RDEOIOHIW LW\ RI 3HQQV\OYDQLD

&]DUQHFN LD QSR VWL 5RKRDLQJILQLD :R RMWXQU® @V KRU O G
6HOHFWHGV3IMRPHYWHHWK $QQXDO ,Q WRHUDIDUINLRQDO &F
'RROHRUJHWRZQ 8QLYHUVLW\ *HRUQJHW RZDMH P.HRQV X6=-&N \
&OHPVRQUEQWYHLILWDO 3UHVV

'‘DQWR SUWHBUNQHVVEXKH 1DWLRRWREHU
KWWSV Z272Z WKHQDWLRQ FRPLVUBMDIHOH DUFKLYH GDUN

GH %YHDXYRLU GKBRIGERQGLIHZ][<RUN 9LQWDJIH %RRNYV

GH 20LYHLUD $QPDFD/QRHDQW R 3RIDMEBK OMKMHKH 6WHUHRW\SH
WRHVKLFV R1LDQ@ VMOKHIBUW RI %DKULBOSU Y H W& H U
KWWSV GRL RUJ
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'HZGQH\ $QGUHWUIHW 3KRWRQGBRK\*ROGVPLWKYV 3UHVYV

'LFNHQVRQD ORBOKDQGHU 0F&DOIUBBHWW\ LQ WKH %RG\ )HP
3HUVSHFRWPEILCUWHG .LRDEEPLGJIJH 8QLYHUVLW)\ 3UHV"

'LPXOHVFX 9HQHUD H&RQWHPSRUDU\ 5H SQMXWHQW DRV L F
DQG WKH 1RUPDWLYH "BVFFREXWMHQORH % HDXW\ 1
KWWSV GRL RUJ VIPSRVLRQ

'ROH]DO $QWIRQMHHUYLHZ % IRISKHU 3 RX@\§ B KO
KWWSV MBYSEIDO F R P LIUGIKRIY W HHNZ

(FREBPEHUWR7KH $HVWKHWLFV RFDKRPDG STHLIYHIW LW\ 3UHV'

(JHU ( % OXHVWRRANHQ M 5HDVRQ IURP (QOLIJIKWHQPHQW W
/IRQGRQ 3DOJUDYH ODFPLOODQ

(LVQHU (O@GURWDQG .QRGOPGERR I§ IRWAXIODWLWDWLYH 5HVHL
3HUVSHEMWYKXRG RORFE BB YPGBV X HGELWHG E\ - *DU\ .QRZOH
$UGUD / &ROH /RV $QJHOHV 6%$*(

(OLDV 3DYXBHODRILRMUXPDQLVW 3ROLWERFBDDVIRRIRP\
DQXPDQLW\LRXIMARE $ULVWRWOH 5LYLVWD ,QWHUQD]L
,QWHUQDWLRQDO 5HYLHZ RKWRRRMBUFFRL RUJ v

\

(VW HV &ODULVVIRBHQ NAXEDL W K: RACKYH R Q W DWW KR 2 RWV K H
:LOG :RPIRRGRQ S5LGHU

JHKU &DU@BPLQLVW 3KLORWRSBHHR6WDARORRIUG (QF\FORSHGL
SKLORVRSKWHG E\ (GZIHIWWGD 5 K¥WIOAVDS i WHDIMUR K G D E
8QLYHUVLW\

JHUUHU -REERG\ (WBKLPFNVKHVLV WSHRXQV BDHSW LVW 7KHRORJLFD
JUD\OLQJ &KULVWWRERBEEQAVLIRQGRS®R\DO &ROOHJIH RI $U\

JUHGULFNVRQD OB BEQQBREHUWEMHFWLILFDWLRQ 7KHRU\ 7
8QGHUVWDQGLQJ :RPHQ V OHG\ED(QSHURBYRKRIORD\G R |
'RPHQ 4XDUWHU@\ KWWSV GRL RUJ M

W E [

JUHGULFNVRQ %DUEDUD / /HH OH\HUKRII +HQ®QKBU 6WHSF
7RP$QQ S5REHUWAULQJILQJ %D FBN5W WH RMSGA\FWLYH RQ WK
'HYHORSPHQW RI 2EMHBWIFIKRDWRLRRI ZRRRQ\4XDUWHUO

+ KWWSV GRL RUJ

JUHGULFNVRQ % BDQEDAREHUMRPLEWHSKDQLHIDOQIRIDD 0'LDQH
7ZHQJH WKBWLPVXLW % H FBRIP HVI HREEHFAEMHFWLILFDWL
SHVWUDLQHG (W¥H.QIR URQREXRMD) DIOUR R Q@ QER ALD O
3VIFKRORJ\ + KWWSV GRL RUJ
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*HUEHU 1DQSUWDVHG 5BDWBBGPBPKRJILFDOWREXGRIDFXK
,OQWHUVXEQHEWHDIWWY H $ UWRXTIEIEDS BILHG + HDW W K
QR + KWWSV GRL RUJ MD DK B

*LHIJHULFK ROIKXIDQVU LV$ERXQUGRQ 2[RBQH5RXWOH

*LOPDQ 7RGKUQH + D QY% HDX WMAKPPGOWEKGL(R-H K W HRHH@WWK U \
6WXGLHM + KWWSV 272727 MVWRU RUJ VWDEOH

*ODGH. JKW SREVOVDNLXDIWXIWLQFW 7DV P BQLXE 3DDVD\WR/
7DVPDQLD

222 MIHZ ,QVLIJKWV (IIHFWLYHO\ 6KDUHG 2ULJLQDOLW
$UWYV 3RV WJUD GoQDanadiveHRa@eat¢h \Jodrnalr, 8398.
https://doi.org/10.1108/QRM-20160023.

*RRGPDQ /BIQ@*UHJIJRU\ &DUDPRAPERJ WRKH- @RBXO DQG ,WV
%RG&KLFDJR 8QLYHUVLW\ RI &KLFDJR 3UHVYV

*UDEH 6KHOO\ / OREBJNW @XNLEOHWKWEGBRYKHRIOHGLD LQ
%RG\ ,PDJH &RQFHUQV $PREIDBPHY RS HSHLPHQWD O
&RUUHODWLRYDOKRWRGILFHNVO %X@OHWLQ
KWWSV GRL RUJ

Gray, Carole. 1998Inquiry Through Practice: Developing Appréaie Research Strategiéks.
In No Guru, No Method? Discussions on Art and Design Reseadied by P.
Strandman, #8. Helsinki: University of Art & Design.

*UHHQ 6KDURKDURQ TSXWAVQUDOLDQ 3KRBRWRJIJUDSKHUYV
KWWS ZZZ DXVWUDOLDQSKRWRHBIMSKHUY RUJ DUWLVW

*URVV S5LFKDUGGHLKXIPDRV\FKROBRQEKDORVRSKLFDO 3HUVSHFW
$ELQIJGRQ 2[RQ 5RXWOHGJH

*URV] (OL]DEHRODHA®HRY DDRARUSRUHDO BW LIHR@®DUGV 1
$0O0HQ 8QZLQ

*URZHU 3HWDO / D@QDLXHK) DWHNHBDWQGLQRJ ORGHOV 7HVWL

OHGLD &RQWULBEHYXBQMGBRESHO]
KWWSV GRL RUJ

*XWHN % D@®XYDLH /DUZRRBH@NMUHHU SRMRMWZEXU\ 3DUN
&DOLI 6DJH 3XEOLFDWLRQV

+DJPDQ *HRUWBH[ 7KH 6HQVH&RHIPSRUDU\ 3VIFKRDQDO\W
+

+DNLP & H{URWLF XY REBEBORKLRORIJLFDO S5H&LHZ
KWWSV GRL RUJ HVU MFT

+DPHUPHVK DDRRVIRQ6$EUHYBAMDDXW\3URRPRRHD SSL'QHVYV
(XURSHR@QRPLF 5HYHZ
KWWSV GRL RUJ M HXURHFRUHY
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+DUULVRQ &®BHRBRWWHYGIODWKIERXRKWDLQW $XARVUWQGRQ
3UHVYV

+DUULVRQD QUM VR/QIQFD +H|@HHGLD ([SRVXUH &XUUHQW DQG )
,GHDOV DQG 'LVRUGHUHG (DWLQJ $PRQJ 3UHDGROHVF}
BWXIGRXUQDO RI <RXWK DQGt$GROHVFHQFH
KWWSV GRL RUJ Vv

+DUW 'DYLG %HEWBBRWWERH QZKHHVWKHWLFV RI &K ULVWLD
% (HUGPDQV 3XEOLVKLQJ

+DUW . HYUEHOUN *DOBXULFH % OD @PKkRAWEDOWVHUWIKW\ RI &KLF
3UHVYV

+DZOH\ 5LFKIMK® '\QDPLFV RI %HDXW\ 1,Q&& O RV NQ B D/OR GLLHIN
&KDQJLQJ OHDQLQJV 6WXGLHV RQ WE&HWKE EQ RRGQ LR
ORQWVHBUDWRQGRXWOHGJH

+HQQLJ %RBUVVWRWOHRK VMXWHV<RUN 3HWHU /DQJ

+HSEXUQ 5RQOPGWHPSRUWKHWE FWKBRIEDW XUD [, @HD XW\
ULYQVR\WLFDO BHIGLOWRVR EK\%HUQDUG $UWKXU 2ZHQ :L
ORQWHILRUHS5RXWOHGJH .HIDQ 3DXO

+LFNH\ 'DYHKH ,QYLVLEOH 'UDJRQ (VVD\V RQ %HDXW\ 5HY
8QLYHUVLW\ RI &KLFDJR 3UHVYV

+LIJKHW *LOEFKHEBWDVVLFDO 7WHHN W DRQ &R IR@HNW H U Q
/ILWHUDMWXURURUB[ SQLYHUVLW\ 3UHVYV

-DFREV 1DWRDAGDWHG &RUUXSWLEOH 5DLVHG ,QFRUUXSWL
+\ORPRUSKLF &UHDWLRQLVP WRKWMKHHV KU B MW HLODHVHDH QK |
&RPSDQLRQ WR 7KHROR HGIDMOHEQEIK-RERORBW D UULV D C
7TDOLDIHUURS5RXWOHGJH

-DQVHQ &KDUBRWWHKH 3LRQWHN 7KH ,QVWQEUOLRQ RUWOK H
$UW DQG 3KRWRJUDSK\ LQ WKH: $J+D RUMEKFHH) HRDIOH *D]|
3XEOLVKLQJ /LPLWHG

-RDV PDPYH[ 6NLQQHKHBDFUHEBQ MAKW VRQHZ *HQHDORJ\
+XPDQ 5LIKWWM.QIJWRQ ' & *HRUJHWRZQ 8QLYHUVLW\ 3L

.DQW ,PPDQXH®RUDO /DZ *URIQGKMDEK\VUP ®EORHG E\
+ - 3DWRQ /RQGRQ 5RXWOHGJH

IDQJH /\QGDRPDQ LV 1RW D 5DWLRQD ORI RQ $ULVWR
SHSURGXRWIGRIHFKW 6SULQJHU 1HWKHUODQGYV

/H %UHWRQ 'BMIQWLQRUIBE® $QWKURIS BEBRMHRQ GR Q
%ORRPVEXU\ $FDGHPLF

/HDY\ 3DWUOHMBORIHWY WYV HG 5HVHDUPKLOUDE®/LFH
SXEOLFDWLRQV
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/IHQQRQ .DWKEPHPHAIQLVW 3HUVSHFWONMH 6RO QYIKRU BSRQGF\FOR
Rl SKLORMBEW\HG E\ (GZOHMED B K¥WDIOAWDS5 8 WHDIQUR K G D E
8QLYHUVLW\

/IHRQDWGEH Q(O(TXDO DW WKHRBWHWPDWRROHW\ DQG &KULVWLDQ
7TRURQWR 8QLYHUVLW\ RI 7TRURQWR 3UHVV

/IHYLQ 6XVDQ@O®WR V 5LYDOU\ ZLWK OHGLFLQH 3[IRVWGBXIIOH
2[IRUG 8QLYHUVLW\ 3UHVYV

/JHYLQDV (PPDQBHDODLW\ DQG ILWXH6ERGWZQHQWDO $HVWKH)
HGLWHG E\ &OLYH &DJRQGERQ 5RXWOHGJH

/IHYLQVRQ -HUWRQ@GIRUG +DQGERRNHZI $SRIWVN KHWUFY 8QLYH !
3UHVYV

ILOQNHU .DWRHYH 6RO/'KH :RDQG3L.FWRUPDUEDUDL HEXIRUN
+ 1 $EUDPV

JOR\G *HQHYLHKYBD ®REHDVRQOBQGHPDQK® :HVIWHOR®VRSK\
JRQGRQ S5RXWOHGJH

/IRUDQG S5XWHVWERHB/HBREKLORRRGEROUWH DR QU BRXWOHGJIH
IXVW\ 1DWDOXDUHDRVEBVPFKRD QIRXWIOHGJIH

ODDORXI $PLQ WBRRIGHQVLWOH Q F & HHW®& H'OKRQ 5 D G H
3XEOLVKLQJ

ODGGHQ -DPWHXRPLVWLF +\ORPRUSKLVP DQGRKIKLRRVRISKKR IR
S5HOLSJBERQORVRPISDVYV = KWWSV GRL RUJ SKF

ODOVRQ +HOK@KLQ :RP)BI® L QIR\BWY U X F W XDUDGES RAERLD O
3V\FKRRIRQRUH[LD BNUNKRR/@RJ\ 3UHVV

ODQWKHL (PEPoM\BQVKH 9LVLEOH 7KH ,PDBHWXBLHM LAQRBUHAO
&KULVWLDQLW\

ODUWOD@HWWt O0DUtD /XLVD 0DQE®D URED RRWY $ROIRQI DG B ]
HITHFWV$BE DBF RBAMDRXQV\ 5D QRRMIAMRE D 0% BEH G
,QVHUY R@V8 ER 6 F RBAHIDRW & OBHLIBY\FKRORJ\ RI $HVWKHV
&UHDWLYLW\ DQG WKH $UWV

ODWWKHZV *D®RUHWK RW O H 1,30 KFHK ® O RN BAHIRT- LH Q W
3KLORVRSKWHG E\ & KULVWRSKHOD-RE&BQ6 KASH OBIWVDFNZH C
3XE

ODWWLFN 3BoH®D XWLEXPORGHEQ GRWHRIQVWRAVW RBYWLRQ
7KH -RXUQDO Rl $HVWKHWLFV PQG $UW &ULWLFLVP

OF&OLQWRFN (OL]DRAHDK WX DG 6WDW KW KDKQH HOMXYD B QY @
6HOHFWRRQIFOFLRORJILFDO 5HYLHZ
KWWSV GRL RUJ
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OFODKRQ -HQQLBHHWYWWKHWDRPAH DRIEOSH VO KBWXBDOL]HG
S5RXWOHGJH

OLONLH OHOLYWROFBEDO & RS DBHULYRFWHDQES BV DHVELOV 7KH
,PSDFW RI 3HUYDVLYH %HDXW\ ,PDJH¥RRYF BERPED @ QG
3V\FKRORJ\ 4XDUWHU&WWSYV GRL RUJ

OLOQH 'UHWKH %HDXWLIXO 6RXONHWRR FHHIMICF WR %HF
KWWSV GRL RUJ GLD

0,:6)3% M :DONHU &XOWXUDO /HDGHU %LUWK®f 3LRQWI
<RX7XEH 2FWREWSY 2Z2ZZ \RXWXEH FRP ZDWFK"Y < S\

ORUHBMRELQVRQ $LDOBIGIHSYR WKWH :RRIBLIHQRXDQBPHQ
JHPLQLWIPQQHDSROLV OLQQHVRWD 8QLYHUVLW\ RI OLQC

OXOYH\ /DXWDVXDQWKHY 30HDNRKWEHNS URHVHRY®WLRQ
'LIIHUH@®PHRRPLQJWRQ ,QGLDQD 8QLYHUVLW\ 3UHVYV

O0XxR] )UDDBMYERHO IPHMKBOY (OHFWURSKWURD®RJLEDPLFYV
GXULQYVWKHWLF RKGPPIQQWBQEBHWNX¥UDLQ 5HVHDUFK
* KWWSWJGRL R EUDLQUHYV

OXUUD\ 'DUD 3HUVLV H%UDQGLQJ 35HDO” 6RFLDO &KDC
%HDXWPHJQLVW OHGLDDBWXGLHV

1DVVHU OHUYDW D Q®K® W I UHDREMHHP D O H L9QR @BK H
' QWHUIDFHVHHRZOIHDROmE QWD O +HRIYBIWKD VW 6XVVH ]
5RXWOHGJH

1HZHOIXLOLS (FKR RBRWKDBKEDFUHBQ MAKIR D Q 9%&KX\U F K
3XEOLVKLQJ ,QF

1RFKOLQ /LGEBUHVHRPMIQDHZ <RUN 7KDPHY DQG +XGVR

1RODQ OLFKIFKE 'HIHFWLYH ODOH :KDWBH X lA®D/F BIHDIOB0J) V6
QR + KWWSV 27272Z MVWRU RUJ VWDEOH

1RODQ OLFKFKE $ULVWRWHOLDQ %DFNJURXQG WR $TXLQD
'HIHFWLYH7RBOHKRPLVW:t KWWSV GRL WHR

2 HHIIH *PR{ILDHG 6WLHAQDWDZ D\HRH O HF W HRSI AHVRW HLLDY
2 .HHIIH DQG $OIURGXEWLHIJOLMGLWHG E\ 6DURKZUHHQF
+DYHQ 8<PLOHUVLW)\ 3UHVV

2Y91HLOO (LOMXWQVLI\LQJ WKH ,QAAXYXBQX RIWRRHAY RI 3KLO
7KH &DVH RI ODULHQGKHH *RRODABMBICOLQLVW 3KLORVRSK\
HGLWHG E\ /LQGD $OFRII DG (PDGHGQH 0 $HO@/IDAR N Z
3XEOLVKLQJ /WG

2UWQHU 6KHUYVY\)PbPDOH WR ODOH DV IQDWRDE ,¥XWORVEX B VDX
6RFLHVWGLWHGEKEH\AOOH 5RNDDGIRAAWEP SKHYH &ROOHJH
3DUN 0G )HPLQLVW 6WXGLHV ,QF
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3DWWHUVRQ ODXHUMFQX FIMDEWRIROHQ LQ $GYHUWLVLQJ
SHSUHVHGWSMWLRGWVERWYHYK ODUNHWLQR 5HYLHZ

BHUSLFK 'LD)QHIXUDWLYH /DQ3)RPHK DIPGL YHEW VISKLORVRSK\
SKLORVBEKWRULF =+ KWWSV GRL BDU

3KHODQ 3HJPMDQFHVFD :RRGPDQYV 3KRWRJUDSK\ 'HDWK D
7LPYLIQV -RXUQDO RI :RPHQ LQ &XOMWXUH DQG 6RFLHYV
KWWSV GRL RUJ

SODWRuKDW HVOWBQLQJ RIKDEHRRDQVODWHG E\ % HQMDPLC
1HZ <RUN +HULWDJH 3UHVYV

222 6L *UHDW 'LIsGRROIKHV &ULWR 3KDHGR 3KDHGUXV 6
SHSXEDUBQVODWHG E\ % HQMDPLQ -RZHWW 1HZ <RUN '

3ROORFND *ULYIHVOAGR QLD B GH® PHQ L)PIPUQ LY © G+ WKMRU L H V
$UWRQGRQ 5RXWOHGJH

SULFH DQIPHWULW 6 KIGO/G YHPNQLKHDW G WKE\ 5HD GIHHEY
<RUN S5RXWOHGJH

BULQFH /DXWHDXW\ DQG MKGEHWRG\SHSUHVHQWDWLRQV RI
$OWHUHGSFRLBS Y 6HQIBMBHWHVHYV
KWwWS VFKRODUVKLS FODUHPRQW HGX VFULSSVBWKHYV

3UXVDN %HUQPPRDX) 6HGXFWLYH 6LUHQ DQG 6RXUFH RI 6LQ
DQRG &KULVWILGBHQUIURQWQG 6H[LVP ,PDJHV RI :RPDQ |
&KULVWLDQ BUWHIGNERQRVHPDU\ SEGIRUBRRXBYEHU
6FKXVWHU

5D\PRQG &ODWDHFHVFD :RRGPDQ V 'DUN *D]JH 7KH 'LD]JRW\
"RUNSWRXWOHGJH

222 JUDQFHVFD :RRGPDQ ®QE0 BRMHW 0 QE®/LD Q

222 7KH 3KRWRJUDSKLF 8QFDQQ\ 3KRWRJUDSK\ +RPHOC
&KDP 6SULQJHU ,QWHUQDWLRQDO 3XEOLVKLQJ $*

5HQHKDQ S5REMUHWUHHN $QWKURSRFf+@WVUY PR & EHE \R|1 0D Q
&ODVVLFDO 3KORBRMWSY GRL RUJ

SREHUWVRQ 'DBXGX*VWLQH DQG WKH 7UDQVF HREHOW 0LV LF
RI WKMWRBIKLORVRSK\+ KWWSV GRL RSH

5RELQVRQDQIDOLOW (OHQD %X ERMNSDQLRQ WR $RERQIHQN $UW
1HZ -HUVH\ -RKQ :LOH\ BRQV

5RX[ -HVVLFORULRJWDSKRXUL $QGUHZV OFOHHO 3XEOLVKL(

5XELQVWHLQ 'DQLHDQ$RE&DN\WHRHRERLWKHIH RlI 3KRWRJUDSK
,PDJLQJ %H\RQG 5HBWHVBEVBDWYRQ
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5XELQVWH IDQ®.GWYILK® 6 QXKAN. JLWDOLPHORWRIUDSKLF &XOWX!
$OJRULWKPLF BRRVARKMEBEISWUHYHRQRWRMW BRKE&WRJIJUDSKLF
,PDJH LQ 'LJUWBGL&X-OGNVK\ 0DYWL/Z®VORWHIQG JUDQFLV

5\0H *LOEHKWRQFRIBMDGRQGRQ 5RXWOHGJH

6DPPRQ %UHQGDQ 77MKHRPREG KR ,VoWBBWWDYV D 'LYLQH 1DPH
7KRPDV $TXLQDV DQG 'LR Q\AWHEW WWHKUHZ R U MAKS BU HW ¥

6DQQHK DREAILFKDHO OF&O\PRKHG:LOH\ % ODFNZHOO &RPSDQLF
&KULVWEBERWH Q% OBDOAHNZ HO O

6DQWDYV *HUDMDPRALRQDWH 3ODWRQLWOFYHQW SWKIHOBK BB &

+

6DUWZHOO &WMNBKXQ\KH 6WDQIRUG (QF\FORSHG&GULWHRG BKLOR
(GZDUG 1 KADWSWDO SODWR VWDQIRUG HGX DUFKLYHV ZL

6FDUU\ (ODREQHAHDXW\ DQG U iLHKIFHW-KYWQLYHUVLW\ 3UHVV

6FKRWWODBWRELQHPLQLVP DQG WKH +LVWWRKH PBIOIDKBNRNORDS K\
WRHPLQLVW 3KHOGRWRSKE\ /LQGD $OFRII BQGOOMGHBHU
0$ %ODFNZHOO 3XEOLVKLQJ /WG

6FULYHQHU 6MWHNHIWORQ $FVDICRND FMWE& BHDMWLRGXFWLRQ
'RFWRUDOLBWRARBFNYYRUNLQJ 3B SQAROHV

6FUXWRQ 5RAHD$YWHU\ 6KRUW QWU REGXNWRRIRUG 8QLYHUV
3UHVYV

6HGJZLFN 6DOD® .DQWTV (WK LFW BXIUWW YRHY) WK HD X M W
,QWHUSUHWDWLR QM GUW P BDEAXFHRCE LA \ 36K YWDAD L D
6WBWHY HRWH WY

6LHII 'DQLHOD ) 8GEPOVEYD QBRW I RRENDY AUBRWRRQV Z1
3LRQHHULQ JD&KEEH QUL BRYWOHG JH

6LUFHOOR TKHYKHRWAHDXWALQFHWRQ 8QLYHUVLW\ 3UHVV

6PLWK S$QWKRELEOLRDODE IWKBPSROQRGHUQ IMWWRAQV DQG
1IDWLRQDOLVE KWWSV GRL D@D

BRELHV]HN S5REHUW $ 6K H®DKRR\RIIDE MWD Q 6 R X0
(VVDR@DPHUD 3RUWVDBIQUXOHY /RV $QIJHOHV &RXQW
S$UW

6RORPR@HDX S$SELJIJPXOW OLNHI,QQUZBBRVFD :RRGPDQ 3KRWHF
ZRINHGLWHGIBD\LO 6REGRAHDXQ 3 XEOLVKHG LQ FRQMXQFWLF
H[KIMRQ RI WKH RADIPDH WHREOHY B Q®HG MWW WHK\H& RO OHJH
OXVHXPS$SYULXQH

BRQWDJ B6XV?RM@KRWRJISHISKQYG &DQDGD 3HQJIJXLQ *URXS
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222 HRPDQYYV %HDRXMY RBXWRZH)GRXHIGH 9RLFHV O9LVLI
DQG 3HUVSHHEMWANEBVE\ 3DW & +R\ (VWKHU + &6FKRU DQC
1HZ <RUN OF*UDZ +LOO

222 BB UIXPHQWHDERBWGW O XV +

6SHOPDQ (OL]PRRW® DV %RG\ $QFLHQW DQW GHRRMDHF SR U D
7KHRU\ DQG WKH %R&W I$G EDSHEHW 3ULFHDDQGFIDH J UL
1HZ <RUN 5RXWOHGJH

222 ULRPDQ %RGNQFLBEQERQWHPSRUDGKILOHZWRSKLFDO
3HUVSHFWLYHV RQ *HQGHU LQ BISRUWM ® @G XX OL'D/Q \§ |
&KDUOHQH :HDYERXIWOHGJIH

6SULQJHULQWIPWQ.RZDOVSIL58VVR6FKXOKHBDOE: ROIDUW
10 L U LR WU URRUWIK@O6 HOHUFHBWOLRRL@ O % HDXW\ YHUVXV
-XGJHENDMK FRXUQDO RID§UDQRRDFLDO 6XHJHU)\

6SULQJPDQXLYBIULHQQIDIGHBEKWRGOG .LHJKOXD@QWDWLYH
BWXBAHQGHUHG 3V\FKRVIRFOLWIOQ3UR¥RVGH 7K HORSP H (
,QWHUQRXUR@INULQJ 'L\KRMWNBHWY GRL RDW

BWDUNHU 6 WHLY®RI® X HEQUPXWD @OH\D $BD WK W HSEDQJGR 2[RQ
7D\ORU )UDQFLV *URXS

BWHLQHU :HOKQXV[LAKH 5HMRFKBWDR@ZH Q V&IHHWMKX U\ $UW
8QLYHUVLW\ RI &KLFDJR 3UHVYV

6XOOLYDQ *UDBRHQJ 6SDFH 7KH 3XUSRVIOHD® G BYOOFHFRI 3
SUDFYHG BBVFEK VHDUBK3 U DIRWWRHH D WL YHHGEWWYE E\ +D]HC
6PLWK DQG 5 # '"6®I®EXUJIJK (GLQEXUJK 8QLYHUVLW\ 3

6YLWODQD .RWO\DU DQG =DVSD ,U\QD LWYHPDOH 3RUWL
$XWKHQWLFLW\ %0 ORIGH\QDYRIMWIWVKLR QDO 8QLYHUVLW\ RI
$UWV B6HULHV $XGLRYLVLRQ#UW DQG 3URGXFWLRQ
KWWSV GRL RUJ

7D\ORU 7KRRPBDYLQGLFDWLRQ RI WKHR QHEQWY QR |- 1% UEKKWH 8 D O (
oDOO

7LJIJHPDQQ D@BBWIOND GD OF{LIOW) 5ROH Rl 6RFLDO &RPSDULVR!
RI ODJD]LQH $GYHUWLVHPHQWY RQ :RPHQI'\RXBRDBMRIG
6RFDM&OLQLFDO 3V\FKRORJ\
KWWSRUJGRL MVFS

7LJJHPDQQ ODULND Q&DQHW+DRIJUHIFKHV3URFHVVLQJ RI 7KL
,GHDOV LQ )DVKLRQ ODJD]JLQHV $ 6RXUF% A BREQDD &F
6RFDM&GOLQLFDO 3V\FKRORJ\
KWWS\WRUBRL MVFS

9DXJKDQ(7XUQEXOQ®@d & DMNWXHU LIk NG\ ,PDJH 2EMHFWLILFDW
SWWLWXGHV 7RZDUCT-&XVURIDVOLR 16XSISIGIWHG %LREHKDYLR
+ KWWSV GRL RDEU



LO$*,1,1% )(0$/( %($87< $1(:

DOWK .UDQAAIHY 7LGVOHKXRARGBRPHQTV &R QVRBIORKWIGR Q V
% R G LHWD GWK\OH WL kK WQ GHONV L QJ P4@\E HH QIHAYVLLARZD O K H
6 RFLRROBRIRUW * KWWSV GRL RUJ

‘DOWRQ IRM® 7+ :ULJKWRVW :RUOG RI| $&IDE@HDAD ® QGHWK H
+XPDQ 2ULJLOQWZHEDWH*URYH ,QWHUO9DUVLW\ 3UHVV

:DUG 7KRPDV-RKQ 'XQV 6BRUMKRBRIPDQRBEORPRUSKLEHAQ
%YRVWRQ %ULOO

'HEHU 6DQGAIDVXDO ,PDJHVILQ@ BGICERR B KRWAXDD LWDWLYH
SHVHDUFK 3HUN\SKRWRORNE BHQEY X MGLWHG E\ - *DU\
.QRZOHV DQG $UGUD / &ROH /RV $QJHOHV 6%$*(

'HQGHUDQWG +RPDQQ 7KH $FW RI 6HHLQJ (VVD\WBRG &RQYF

'LOVRQ DOQBENKHOWH YDQ 6XEMW HD QG ERRMNLMWLF 5HVHDUFK
(GXFDWBRRSHDQ /HDJXH Rl ,QVWLWXWHVY Rl WKH $UWYV

ROl 1DRPL7KH %HDXWHZ\WRKUN +@QWSHU&ROOL

'RRG $GDP7KRPDV $TXLQPRDRVMH MKW Q ,QWHOOHFW
:DVKLQIJWRQ &DWKRIOHLF 8QLYHUVLW\ RI $PHULFD 3UHVYV

‘RRGPDQ )UDQEHWIPAD7RZQVHIDAFHVFD :RIRGHPDDQFLVFR
OXVHXP RI ORGHUQ $UW

"ULJKW ®RSBOIBHOD 5DGZD QVNB®B LIAKDIOH 37 KRIQMWUHINV LV K -RXUQ
SKRWRJUKX®K\ *

<RXQJ ,ULV 0DUQRBPDOH %RG\3([SHRZHQFHLNH D *LUO" DQC
(VVD\V 6WXGLHV LQ )HPHD KWW NBK2Z[ORVYE® SIQLYHUVLW\ 3

=DNDUD VD QBOOULD /RZH&XOOW LYHPWIQEBU $UKMV $UWVSUMDW QL QJ
(QJDJHPBEB@WDWBROLEDQWD ORQLFD &$ 5%$1' &RUS

=DQJZLOO 1PFMNDKVWAKH 2[IRUG +DQGERRNGUWHGE VEKHMWULER O
JHYLQVRQ 1HZ <RUN 2[IRUG 8QLYHUVLW\ 3UHVV

=LOLROIH&@GJRURP WKH 6RKFKDBVRFYUMMWRIDVNVNKRROV(WKLFV
OHWDSK\VLFV DQG (BZ\WRHRRGRXWOHGJH
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$SSHQGL[ $

%UHDWKLQXK®SRGGIHRQ $UWZRUNYV
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30DWHOOH %DLWH HDWHKQQH % R GUBIRHAH WIHY 3KRWRJUD[SKLF 3UL
FP
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30DWHOOH %D LWoH)HDWHQQH % R GUBIHEH ULJMWDO 3KRWRPUDSKLF
FP
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l

3

30DWHOOH %DLWH HDWHQQH %R GUBIHEH ULIMWDO 3KRWRPJUDSKLF
FP
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RGBUBIKFHEH LWIHWDO 3KRWRJUDSKLF

%
p

S3SODWHOOH %DLWH ADWHKQQ &

F
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SODWHOOH %DLWHHDWHKOOQH % RAUVHWDBB BKRWRIUDSKLF 3ULQ
SKRWRJUDSKLTXH 3DSHU 8QIUDPHG [ FP
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SODWHOOH %DLWHHDWHKOQH % RAUHWDBB BKRWRIUDSKLF 3ULQ
SKRWRJUDSKLTXH 3DSHU 8QIUDPHG [ FP



LO$*,1,1% )(0$/( %($87< $1(:

SODWHOOH %DLWHHDWHKOOQH %Y RAUHWDBB BKRWRIUDSKLF 3ULQ
SKRWRJUDSKLTYXBP3IDSSHU 8Q FP
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S3SODWHOOH %DLWHAHDWKOQH % RAUJHWDBBUWKRWRIUDSKLF 3ULQ
SKRWRJUDSKLTXH 3DSHU 8QIUDPHG [ FP
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SODWHOOH %DLWHHDWHKOOQH % RAUVHWIBRBWRAMDSKLF 3ULQW 5D
SKRWRJUDSKLTXH 3DSHU 8QIUDPHG [ FP
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3ODWHOOH %DLWH HDWKOQH % RGLAMVMEHUBHRWRJIUDSKLF 3ULC
SKRWRJUDSKLTXH 3DSHU 8QIUDPHG [ FP
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SODWHOOH %DLWHHKRRBDQO®HR)I.HK Rl 6RXIOVDO 3KRWRJUDSKLF 31
SKRWRJUDSKLTXH 3DSHU 8QIUDPHG [ FP

SODWHOOH %DLWAaIWH HeIOHHM WO DWH RW R J UIKXKSKRKW R JIDLI KW TSHOH
3DSHU 8QIUDPHG [ FP
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S3ODWHOOH %DLWAIOWH HeIOHHM WODWHKRWRJIUDSKLF 3ULQW 5DJ
3DSHU 8QIUDPHG [ FP

S3ODWHOOH %DLWAIOWH HeIOHHM WODWHKRWRJIUDSKLF 3ULQW 5DJ
3DSHU 8QIUDPHG [ FP
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SODWHOOH %DLWIHHKRPBQOHSHRXHK RI ARXK®W DO 3KRWRJUDSKLF 31
SKRWRJUDSKLTXH 3DSHU 8QIUDPHG [ FP

I

PR

3SODWHO O HHUDhWHODWH 6 HULHM WODWHRWRJIJUDSKLF 3ULQW 5DJ
3DSHU 8QIUDPHG [ FP
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SODWHOOH %DLWMHHKRPBQOSHRIXHFK Rl ARXW DO 3KRWRJUDSKLF 31
SKRWRJUDSKLTXH 3DSHU &QIUDPHG [

3ODWHOOH %DLWVABDOWH HOIOHHM WODWHKRWRIUDSKLF 3ULQW 5D1J
3DSHU 8QIUDPHG [ FP
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3ODWHOOH %DLWAIOWH GO HEHM WODWH RW R J UIXFRK R JNDLIKW TSOCH
3DSHU 8QIUDPHG [ FP

3ODWHOOH %DLWADOWH HGIOHHM WOODWHKRWRIUDSKLF 3ULQW 5DJ
3DSHU 8QIUDPHG [ FP
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SODWHOOH %DLWIH HKRPBQOHHHRXHKRRO'LILWDO 3KRWRJUDSKLF 31
SKRWRJUDSKLTXH 3DSHU 8QIUDPHG [ FP

3ODWHOOH %DLWAOWH HOIOHHM WODWHKRWRIUDSKLF 3ULQW 5D
3DSHU 8QIUDPHG [ FP
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3ODWHOOH %DLWADOWHY HGIOHHM WOODWHKRWRIUDSKLF 3ULQW 5DJ
3DSHU 8QIUDPHG [ FP

3ODWHOOH %DLWADOWH HGIOHHM WOODWHKRWRIUDSKLF 3ULQW 5DJ
3DSHU 8QIUDPHGP [ F
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3ODWHOOH %DLWBABOWH HOIOHHM WODWHKRWRIUDSKLF 3ULQW 5D
3DSHU 8QIUDPHG [ FP

SODWHOOH %DLWMHHKRPBQOSHRIXHFK Rl ARXKW DO 3KRWRJUDSKLF 31
SKRWRJUDSKLTXH 3DSHU 8QIUDPHG [ FP
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3ODWHOOH %DLWAaIWH HeIOHHM WODWHKRWRJIUDSKLF 3ULQW 5DJ
3DSHU 8QIUDPHG [ FP

SODWHOOH %DLWK\WKPHERECBRQLWDO 3 HEWRBIOMBIR H G [ FP
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SODWHOOH %DLWK\WKPHREBQLWDO 3KRWRJUDSKLF 3ULQW 8QIUD
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SODWHOOH %DLWK\WKPHRECBQLWDO 3KRWRJUDSKLF 3ULQW 8QIUD



LO$*,1,1% )(0$/( %($87< $1(:

SODWHOOH %DLVQWDWaB/MBMHO IKRWRIQUDSRHKG 3ULQW FP
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SODWHOOH %DLWH KIDASHHQAOHF KIRMHIYO 3KRWRIQUDBORHRE 3ULQW FP
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3ODWHOOH %D LWHNVKDYHDWHEOWFBIO 3SKRWRJUDSKLF 3ULQW 8QIUDPH
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SODWHOOH %DLWEBZLIRDUWRDEMWKROVRIUDSKLF 3ULQW 8QIUDPHG
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30DWHOOH %DLV&RQIXWHEQH.R Y HIUM WD JAKRWRJIUDSKLF 3ULQW
FP
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SODWHOOH %DLWKDVW BHKEIOH V(DWW 3SKRWRJUDSKLF 3UALRQW 8QIUDPF
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30DWHOOH %DLWRW BUKOOHSHIQWPWLRKRWRJIJUDSKLF 3ULQW 8QI
FP
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30DWHOOH %D LWH{ @R QBIO®MH2QOLIJW\W DHH BKRWIRJUDSKLF 3ULQW 8
FP
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30DWHOOH %D LW UDQHOWH +DLYH WOWHIKHRW RIJUDSKLF 3ULQW 8Q
FP
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30DWHOOH %DLWA (BSWHM®HR@®O 3KRWRJUDSKLF 3ULQW 8QIUDPH
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SODWHOOH %DLWHLIDWHBIBEWO & 3BKRWRJUDSKLF 3ULQW 8QIUDPH
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30DWHOOH %DLWWFDBUBOOGHUHIQWEHRBKRWRIUDSKLF 3ULQW 8Ql
FP
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SODWHOOH %DLWXOIDDRHOIBHIQBRX BKRWRIUDSKLF[3ULFPW 8QIUD
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SODWHOOH %D LWW HRQUHOMDPHGCIBWIDHOU3IKRWRJIJUDSKLF 3ULQW 8QIUL



LO$*,1,1% )(0$/( %($87< $1(:

SODWHOOH %DLWoH ADXWD 6 KHL IWORUBKRWRJIJUDSKLF 3ULQW 8QIU
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SODWHOOH ¥Y™DUHNSEOMLW OHVED O 3IKRWRJUDSKLF 3ULQW 8QIUDPHG
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SODWHOOH %D LWKIDW §EHROW (WH'O SKRWRJUDSKLF 3ULQW 8QIUDEF
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T

SODWHOOH %DLWHRXDDUHBIOWP®WRJIUDSKLF 3ULQW 8QIUDPHG
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3ODWHOOH % DLWHXITDUHBIOWDO 3KRWRJUDSKLF 3ULQW 8QIUDPH
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SODWHOOH % DLW DW&aBMHO SKRWRIUDBORHKE 3ULQW FP
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SODWHOOH %DLWHHWWMHO@WHEDO 3KRWRJUDSKLF 3ULQW 8QIUDP
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