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<« %ULWLVK &DYH 5HVHDUFK
DUFK $VVRFLDWLRQ ,661 ;

&OYH DQG .DUVIRGFLHDRFH +
7TUDQVDFWLRQV RI WKH %ULWLVK &D

$UFKDHRORJLFDO FROOHFWLRQV IURP /RQJ +ROH
DQG WKHLU SODFH LQ WKH %ULWLVK 3DOCL

5RE,11,6 ODUWLQ 5 %$7(6 6LOYLD O %(//2 /DXUD 7 %8&. -I
5LEFKDUG & 35((&( (OL]JDEHWK $ :$/.(5 -RKQ %28/721 'DPL
6DUDK -D\QH +$55,6 -RQTXLO 02** DQG 5HPPHUW 6&+:

&RUUHVSRQGHQFH DGGUHVYV
%ULWLVK OXVHXP %ULWDLQ (XURSH DQG 3UHKLVWRU\ )JUDQNV +RX
H PDUGLQQLVH#EULWLVKPXVHXP RUJ

$SEVWUSWWNKH WLPH RI LWV H[FDYDWLRQ LQ WKH FDYH VLW
SHQLQVXOD 6ZDQVHD 8. ZDV UHFRJQL]JHG DV LPSRUWDQW IRU
PDQ LQ :DOHV +RZHYHU LQ FRPSDULVRQ WR LWV PRUH LOOXVW|
LW KDV UHFHLYHG YHU\ OLWWOH DWWHQWLRQ VLQFH /RQJ +ROF
H[FDYDWLRQV E\ &RORQHO :RRG LQ WKH V E\ -RKQ &DPSEF}
UHFHQWO\ WKH VPDOO VFDOH ZRUN LQ GHVFULEHG LQ WKLV
+ROHYV H[FDYDWLRQV DQG WKH DUFKDHRORJLFDO PDWHULDO IL
HDUOLHVW FROOHFWLRQV VXIIHU IURP WKH IDPLOLDU SUREOHPV
ODFNLQJ FRQWH[WXDO LQIRUPDWLRQ VHYHUDO FRQFOXVLRQV L
RI WZR ODWH 1HDQGHUWKDO RFFXSDWLRQV DUH XQFRQYLQFLQJ
DUH LQVWHDG UHPLQLVFHQW RI $XULJQDFLDQ PDWHULDO IURP
WKH\ ZHUH OHIW E\ VRPH Rl %ULWDLQfV YHU\ HDUO\ PRGHUQ K
FDO %3 %HFDXVH &DPSEHOO H[FDYDWHG DQ DSSDUHQWO\ ZHO
VHTXHQFH KLV FROOHFWLRQV KDYH WKH JUHDWHVW SRWHQWLD

SHFHLYHAHEUXDWFFHSWHDBUFK

/IDWH 1HDQGHUWKD Geo —
HDUO\ PRGHUQ KXPDC cal BP Climate Period Fauna Period Known occupations Made by
%HWZHHQ DQG 2000 | Pweif fox
GXULQJ WKH /DWH 30HL 2 | brown bear,

VDZ VHYHUDO SHULRGV |2s000— Cold, S| mammoth, | Britain abandoned () |
ODWH 1HDQGHUWKDOV D e SN | < | | reindeer - | <
KXPDQV+RPIR VDS LHQWW LW 30,000 — el
KLWH 'LQQAQLYV DQG 6 = -g g Early Gravettian (Maisierian): Modern
) L J % R W K O L Y H G L Q U D: Blade tEChnDiOg‘,’. tanged tocls Humans
DQG PRELOH JURXSV H[g "7 Moo | & |«—  gagepiceetoamonges, ||  Modem
ZLOG KRUVH DQG ELVRQ hyena, fox, | | > carinated/busqué & Paviland burins e
KXQWHU JDWKHUHU H[LVW,| 40,000 £ bmw“:dbeﬂf-
JODFLDO FRQGLWLRQV RI 2 i ly «—{ LR Bade technology, blace ponts | [Neanderthals(?)
WKH OLGGOH 'HYHQVLDQ MereEel | 3 -

45,000 — cold, 7] mammoth, o
LQ %ULWDLQ LQ ZKLFK requent | o | [ teindeen | | £
PRGHUQ KXPDQV OLYHG fluctuations | S | [ reddeern ™ | S
SURGXFWLYH (YLGHQFH g| 50000 S | | giantdeer, | & Late Middle Palagolithic
GRPLQDWHG E\ RSHQ VW wildhorse, ! | & | i e ety Neanderthals
ZLWK VHGJHV KHUEDFHR X 55000 DISORN | 2
WUHHV ZKLFK DW OHDVW =
VXEVWDQWLDO SRSXODWL| ggeo] - | &
&XUUDQW DQG -DFREW D )bJIXUH "'Q'RZQ DUFKDHRORJLFDO RFFXSDWLRQV RI %U]

' 0
WKLVL?_ghé%ng)éJK\SEéV[?VEéQ E_ Kp OLPDWH DQG ODUJH PDPPDO IDXQD

%/%7%( éﬁ W\ DERXW ZKHQ LIRWHK L*V5SHUHRH
GHQQHG LQ FDYHV DQG DF % LVLDQ+-HUIRXURZEREB DO H)® DWR P
WKH DQLPDO ERQH IRXQG | WD%H NVLVK éW\H Rl _DFREL HW DO &XUUD (
WKLV SHULRG $BWKRAVH % SHWWLWW DQG :KLWH &RRSHU HW DO

7XUQHU &XUUDQW DQ)@D\DFREL LQQLV HW DO DQG 7RX]p



&OYH DQG .DUVW 6RLHQFH /RQJ +ROH *REKDHR®RILFDO FROOHFWLRQV DQG WKHL
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Paviland Cave.\ Port Eynon

Long Hole

JLIXUHRFDWLRQ RI /RQJ +ROH DQG 3DYLODQG &D Y& ROQOWPBHWWRXWK *RZHU FRDVW )l

'"HVSLWH WKHVH VRPHWLPHYV IDYRXUUDDERHQMRQIGHL WQRRB AN Y RRIZAEYWHVWLOO
LW DSSHDUV WKDW KXPDQV RQO\ RGE& QMW Plbi MWVDR&H VQ RAWDEALGDWE L
DQG SHULSKHUDOO\ UHODWLYH WR WKMQ\U WRWHWVE ROONSIKQ X RR V. GIRNWY B WK
IDUWKHU VRXWK -DFREL -DFROQG OO DHRKWRORJILFDO ILQGV 6LQF
'LQQLV D 3HWWLWW DQG :KLWH KDYH JHRQHEGVI XWMRIEDE GQIRUPDWLRQ
LQ SDUW GXH WR WKH QXPHURXYV PQUéQ\QQ}ib@Bﬁ%Wﬁ KB@WR)'LB@WQ\f
RVFLOODWLRQV GXULQJ WKH SHHWRGP NHU -

DO $OWKRXJK WKH %ULWLVK SD%%%W [FDYD

LV LQVXIILFLHQW WR GRFXPHQW WKHK\PQ’ %ﬁ%

IURP HYLGHQFH HOVHZKHUH LQ (X

FKDQJHV ZLOO KDYH KDG D SURIRXQ QW BLBB® RO
s

FRPPXQLWLHY WKURXJK®KKH RLKHRY [B-IO’VW

HQLQVXO 6ZDQVHD :DOJ

+DHVBIMU VY PSRUWD R L G YHORSLQJ RX
(YLGHQFH IRU ODWH 1HDQGHUWKDQyBR%DHE ,J@(@@QJHV URP
RFFXSDWLRQV FRPHV PRVWO\ IURP F Yth,\)/DEQML Hh@\JrlR@,wﬂgdGl%ya,:K,_Q +F

RI FKDUDFWHULVWLF VWRQH MMROD KDREOKO U H 30 HLVWRFHQH HQYLURG
FXWPDUNHG RU ZRUNHG ERQH DQWOHLD PR#H IDFWMuD@@VK X RR@ P PeD
UHPDLQV IURP .HQWV &DYHUQ DQG 3DRXxPDQ ®R RDX'ID vB LR BUNMOEHW WR D Q
%ULWDLQTV PRVW LPSRUWDQW 3DODHRRQWKRPOHD %BHWEKROH OMEIB0YROXER &
GXJ RXW VERWHKBUYPHQWXULHY ZKHQ DNEEDBHARNRW\ DV $O0OGKRXVH *UHHQ

: '"LQQLV D+F 3DYLODQG &DYH |
NQRZQ 3DODHROLWKLF VLWH DQG IRU
PDQ\ SHULRGV WKD@&IRHWKMKULHV W
VHGLPHQWY ZHUH ULFK LQ DQLPDO E
DWWULEXWDEOH WR WKH $XULJQDFLD
-HU]PDQRZLFLDQ KHQFHIRUWK /5- $
6ZDLQVWRQLJ 7KH PRVW QRWDEOH G
FDYH ZDV WKH VR FDOOHG 35HG /DG\ |

LQ E\ :LOOLDP %XFNODQG 7KH 5H
IDFW WKDW RI D \RXQJ DGXOW PDOH
GDWHG WR + FDO %3 -DFREL DC

EXULDO LQFOXGHG SHUIRUDWHG ZLQN
DQG ZDV VWDLQHG UHG ZLWK RFKUH
$ORQJ ZLWK D IUDJPHQW RI XSSHU MD?
EURDGO\ VLPLODU DJH -DFREL DQG +lI
LV WKH ROGHVW PRGHUQ KXPDQ IRVVI
WR 3DYLODQG &DYH &DWKROH DQG /R
e it i RI PXFK OHVV UHVHDUFK $OWKRXJK
HIFDYDWLRQV + YLHZ VRXWKZDUGV VKRRV QUKHULYEHUQRRSOOMEHU SHULRG




&OYH DQG .DUVW 6RLHQFH /IRQJ +ROH *REKDHR®RILFDO FROOHFWLRQV DQG WKHL

IRXU IUDJPHQWDU\ IOLQW WRROV DUEZ#5
DURXQG + FDOHW3DOGDFRBEREL [
+LIJKDP DQG UHFHQW ILHOGZRU I
WKDW RFFXSDWLRQ E\ DQLPDOV JRH[S
%3 :DOHNW WD O $OWKRXJK /RQJ +ROHK ™S
WKRXJKW WR KDYH FRQWDLQHG HYLG| .
LW KDV VHHQ HYHQ OHVV ZRUN

/JRQJ +ROH
EDFNJURXQG DQG DUFKDHR(

/IRFDWLRQ DQG JHRORJ\
/RQJ +ROH 66 DOVR NQRZ(
ORFDWHG RQ WKH VRXWK *RZHU FRDV
(\QRQ 3RLQW WR WKH HDVW DQ)&JDY
7KH FDYH LV HOHYDWHG F P DERYH [\ &
VRXWKVRXWKHDVW DFURVV WKH %ULY}\Y
FRDVW EH\RQG )RUPHG LQ &DUERQLI|#
7RU )RUPDWLRQ WKH FXUUHQWO\ H[SE
F P)LJ

$OWKRXJK QRZ ODUJHO\ GXJ RXW D fi&
UHJDUGLQJ WKH FDYHYV VHGLPHQWD

WLR

. ro

D FU\WWDOOLQH VWDODJPLWH IORRU IOR
OHYHO 8QGHUQHDWK WKLV WKURXJKR FKF
Rl OLPHVWRQH JUDYHOV $W WKH EDFI& DRR L
FDSSLQJ LQWDFW FOD\ GHSRVLWV U W L
WKHUHIRUH SRVVLEOH WKDW D VLQN IQRU'
VHUYHG DV D VHGLPHQW VRXUFH IRU S e i

PDLQ HOQWUDQFH WR WKH VRXWK H[FDYDWLRQV * LQLWLDO VFUHHQLQJ RI

N

N

D trenches

. partially excavated

bedrock / cave wall

I:I Campbell's trench
(and collapse)

E drip line
edge of platform




&OYH DQG .DUVW 6RLHQFH

/IRQJ +ROH

*REHOHR®RIJLFDO FROOHFWLRQV DQG WKHL

OXVHXP
FRHVVLR 5DZ /HQIWKGWRKLFENQH .
&ROOHF VIR BURYHQDQFEARA, [l 5o 7\SH LQIWEGS 3 Y¥DpJH 1RWHYV
LGHQWL|ILHU
[ /DPLODU [ODNH
13 %ODFN F@Q&@KHG SLHFH
1 YOLQW | )ODNH
/DPLQDU
13 JOLQW | ypJjPHOW
RRG 19 YOLQW | )ODNH
' &DULQDWHG EXULQ (GJIH OOXVWUDWHG LQ 'LQPLV
%ULWLVK 183 yoLQw Eg;gﬁV“HG GDPDJHDUURG ICJ QR
0OXVHXHA
1s YOLQW | %ODGH
%ODGH GLVWDD THD Y\
13 JOLQRW | 'yDJIPHOW GDPDJH
"OOXVWUDWHG LQ *DU|URG
1$ JOLQW | %ODGHOHW FRUH QR DQG GHVFULEHG E\
SNHHOHG VFUDSHU’
60 N %ODFN FEH MR QRWFKHG n (G L%ODGHOHW FRUH"
. B UDYHU . "OOXVWUDWHG LQ *DU|URG
60 1% %ODFNF%%%%E =
50 s &RDUVH| %ODGH TUDJPHQW .
_ JUDL QH G PR D\®
‘RRG 60 1 YOLOW_|)ODNH IUDJPHQW D
/DPLQDU |ODNH (GJH
A i JOLQW |iypJiPHQwW GDPDJH
%ODGH IUDJPHQW (GJH
60 13 JOLRW T pHvipo GDPDJH
50 . . JOLQW | &UHVWHG|EoDGH . 20 GLVSOD\ DV IURP 1RWWC
. (QGVFUDSHU RO . (GJH |20 GLVSOD\ DV IURP 3pYLOI
60 13 JOLRW | 5bPLODU|IODNH GDPDJ
5HWRXFKHG
. (GJH |)RXQG DW VWDUW RI H[FDYE
* JoLQw EORGH QUPIPHQW GDPDJHQR ILQGY GDWH WH $XJX
&DPSEHOO 1RW FHUWDLQO\ DQWHURSR
L owLAoDo /ID\HUV $ D $YEODFN &ESD®O e e B KT
0XVHXF /DVHUV $ D 0 DFN &KQRF H JYPIPHEW gy;BJH
Rl :DO H¥
IRW FHUWDLQO\ DOWHURSR
&DUGLIl + /DVHUV $ D $%ODFN “K%@Mﬂ4ow ; T PEe Ba KL
T /D\HUV $ D [$)@LQOW |)ODNH IUDJIPHQW
T /D\HUV $ D [$)8LQW |)ODNH IUDJIPHQW
I+ TUHQEK &KLS 1RW FHUWDLQO\ DQWHURSR
&DPSEHOO MERCY
7UHQFK /DPLQDU [ODNH
I+ &DPSEHOO V&FRY |iubJPHOW " 1RW FHUWDLQO\ DQWHURSR
7UHQFK
I+ S K oGpPLQW |)ODNH
/DPLQDU [ODNH .
I+ 7UHQFK JOLOW || Sl s e (GJH UHWRXFK
I+ 7UHQFK YOLQW | )ODNH
7UHQFK
I+ &DPSEHOO VERQY |&KLS
I+ 7UHQFK YOLQW |)ODNH (GaH L
I+ 7UHQFK YOLOW |)UDJPHQW IRW FHUWDLQO\ DQWHURSR
I+ 7UHQFK YOLQW |)UDJPHQW IRW FHUWDLQO\ DQWHURSR
I+ 7UHQFK YOLQW |)UDJPHQW IRW FHUWDLQO\ DOQWHURSR
I+ 7UHQFK YOLQW |)ODNH (GaH b
LooLvl® 7UHQFK YOLQW | )ODNH IUDJPHQW
QQLVIS 7UHQFK YOLQW "| JUDJPHQW %XUQHGRW FHUWDLQO\ DOQWHURSR
I+ TUHQFK IR Rt
I+ 7UHQFK YOLQW | /DPLQDU [ODNH
I+ 7UHQFK YOLQW "| JUDJPHQW %XUQHGRW FHUWDLQO\ DQWHURSR
I+ 7UHQFK YOLQW | )UDJPHQW IRW FHUWDLQO\ DQWHURSR
I+ 7UHQFK YOLQW "| JUDJPHQW %XUQHGRW FHUWDLQO\ DOQWHURSR
I+ 7UHQFK YOLQW | )ODNH IUDJPHQW
I+ 7UHQFK YOLQW | )ODNH IUDJPHQW
/DPLQDU |ODNH
[+ TUHQFK JOLQW | bivibo 1UDJIPHOQW
/DPLQDU [ODNH
I+ TUHQFK JOLQW | &1 vwbDoO IlUDJPHOW
%O0DGHOHW
I+ 7UHQFK )OLQW | SUR[LPDO
[UDJPHQW
I+ 7UHQFK YOLQW | )ODNH " IRW FHUWDLQO\ DOWHURSR
I+ 7UHQFK YOLQW |)UDJPHQW IRW FHUWDLQO\ DQWHURSR
I+ 7UHQFK YOLQW | &KLS IRW FHUWDLQO\ DQWHURSR
7TDEOHRHUWDLQ DQG SUREDEOH OLWKLF DUWHIDFWYV IURP /RQJ +ROH IURP WKH H
1RWH WKDW DUWHIDFWY DW 6ZDQVHD OXVHXP DUH DWWWDX&EXKKEGOW RWELY SQHBYV ¥ RPIHU
WKHVH DUWHIDFWYVY VKRXOG EH FRQVLGHUHG DV DSSUR[LPDWH $OVR QRWH WKDW
&DPSEHOO 9RO S DV KRXVHG DW WKH 3LWW 5LYHUV OXVHXP 2[IRUG 7K
yLJ 1R VHH WHI[W



&OYH DQG .DUVW 6RLHQFH /IRQJ +ROH *REKDHR®RILFDO FROOHFWLRQV DQG WKHL

(IFDYDWLRQ UHVHDUFK KLVWRU\
"XULQJ WYEHQWXU\ /LHXWHQDQW &RORQ
LQ FROODERUDWLRQ ZLWK +XJK )DOFR(
EHVW NQRZQ DUFKDHRORJLFDO FDYHV
OLQFKLQ +ROH %RVFRYV 'HQ 3DYLODOQ(
S 'DZNLQV S YDOFRQHU
':DONHW DO :RRG ZDV SUROLILF + /\HO
S UHIHUUHG WR KLP DV D 3]HDOR
RI KLV ZRUN LV IUXVWUDWLQJO\ SRRU
DW /RQJ +ROH FRPHV IURP )DOFRQHU
FRQWHPSRUDULHV 7KRVH ZULWLQJ DER|F
WKH PRVW LPSRUWDQW VLWH KH H[FDYT |
GHPRQVWUDWHG WKH GHHS DQWLTXLW
/\HO O J)DOFRQHU 'DZNLQV
7KH PRVW GHWDLOHG DFFRXQW RI :RR
IURP WKH QRWHV RI )DOFRQHU ZK |
GHDWK :RRG ORFDWHG WKH FDYH LQ ||
ZRUN VRRQ DIWHU 7KH FDYHYV VHGLP
DV EHLQJ DURXQG VHYHQ IRRW GHHS I
XQFWXRXV FDYH HDUWK  LQWHUPL[HG
OLPHVWRQH EORFNV )DOFRQHU S
IRVVLOV IURP ZDUP DQG FROG DGDSWH
EHDU UKLQRFHURV KRUVH GHHU DQG

VHYHUDO ZRUNHG IOLQWV ZLWK RQH LL);( = LthQV | =
QH[W WR DQG DW WKH VDPH GHSWK D &&gﬂ?@%@gqﬁ%@% B%Y%\\%%Q
OLWKLF DUWHIDFWV IURP :RRGTV H[FDYdRWwREY DUHYNRBLZQL ® WRAMHRXE DoG o
FROOHFWLRQV &DPSEHUODEOH 9RO SVHFWLRQ &RQWH[WYV + DV :RRGYJV VSRLC

8QWLO 'RURWK\ *DUURGTV LPSRLLWD/Q(WVVSMMW\RRWWI—KWLPHQEWB\OK) FODVWYV
8SSHU 3DODHROLWKLF :RRGTV OLWKLRIFROPMWAHNVILRORQWRIPN /RQ IZKLRO W UH GHQF
UHFHLYHG OLWWOH DWWHQWLRQ EHLQJ le[_'léiigs\/\\/\k% QO\ DV XQGRXEWHGO\
KXPDQ KDQGLZRUN *DUURG LGH% IL OOHFWLR

8SSHU 3DODHROLWKLF DQG VXJJHVWHG pH Lé'é%ﬁZFﬁ}Jéls@Wu# \%HL% vV XQG
DJH :ULWLQJ SULRU WR WKH UH VWUXPHWK Fb'%klfé/s Q ([F
8SSHU 3DODHROLWKLF E\ 3H\URQ\ LQ DL RY YW MERNCH B SORY PR\
RUGHULQJ RI LW LQ VHH 'DYLHYV R EgV EW*\bUURG WKHUHIRUH
WKRXJKW WKH DVVHPEODJH EHORQJHG WR BH @W Rt WM pWUW RE B\ H & EHRAFID v VW
WKH $XULJQDFLDQ DQG WKH OLG 8SSHUVSRGOHRMDS RKLW ¥ bW WWWILBQ G7RILWKH
SHULRG IURP F WR F FDO %3 RDUNMQAFKH HBOBRHVHL WHURKE LQWHUS
RI PRGHUQ KXPDQ RFFXSDWLRQ RI (XURBHEOID QIGXUH 7KH XSSHU VHFWLRQ RI
YXUWKHU H[FDYDWLRQ DW /RQJ +ROH zBV FDAPM HOHDXWOEFRRRBVHG RI &D
&DPSEHOO LQ $XJXVW DQG 6HSWHPEHBORQWDR@HGEMBBH IUDJPHQWDU\ ERQH
$IWHU ILQGLQJ QR HYLGHQFH IRU LQWDRWHGJ@SDR\VQ\E\XULQH‘@K\MRFSDVYR-LW L&ﬁ/@%mw
&DPSEHOO H[FDYDWHG D ODUJH DUHD R} A -

+ 9RO SS )L& ,0Q WKH VRXW KE JSus
SDUW RI KLV WUHQFK &DPSEHOO GLVF
LQWDFW VHGLPHQWV $QDO\VLV RI WKHE |
WKH SUHVHQFH RI D PDMRU FROG SKDV/[.
WKH PD[LPXP FROG RI WKH ODVW JODFL|

JO\

FRQWDLQHG ILYH7DE®K LR XMWWIHQ D&MW Y
WRZDUGYV WKH EDVH RI WKH VWUDWLJ

FROG SKDVH ,Q KLV DQDO\VLV RI WKH
LOQOWHUSUHWHG RQH RI :RRGYV ILQGV D

+H DOVR QRWHG D VPDOO IOLQW IODNH|
KH VXJJHVWHG PLJKW UHODWH WR EO|
SURYLGLQJ D WHQWDWLYH FRUUHODW
KLV RZQ &DPSEHOO DOVR QRWHG DQWH
KLV VWUDWLJUDSK\ ,Q OD\HU $ E XQGH# !
DSSDUHQWO\ VWUXFN IODNH RI OLPHVWL |

2Q VWUDWLJUDSKLFDO JURXQG

8SSHU 3DODHROLWKLF DQG WKHUHIRU
HDUOLHU /DWH OLGGOH 3D())LDII-UFHOLWKLF .

&DPSEHOO UHIHUV WR WKHVH DUWHIDFWV]

WKDW KH LV UHIHUULQJ WR DUWHIDFWYV WKDW | \ /5-
+HUH ZH IROORZ -DFREL LQ XVLQJ WKH WHE & 3 : R AN

WR GLVWLQJXLVK WKHVH FKDUDFWHULVWLF DUWHID-F[\ND\DIDWFH.FRQVE@D‘GHMHH@H_QBUIHIJI'LQQ‘lHUlJEJ\
OHDI SRLQWV IRXQG LQ VHYHUDO GLIIHUHQW SHHUMURENYYV EDFN ILOOLQJ &DPSEHOOfV WUHQ



&OYH DQG .DUVW 6RLHQFH /RQJ +ROH *REKDHR®RILFDO FROOHFWLRQV DQG WKHL

&RQWH[W "HSRVLW )LQGV ,QWHUSUHWDWLR 1RWHV
5HG RUDQJH FOD\ ZLWK O IURP &DPSEHOOfV OD\HU $ D ZKLFK ZD
EDOELWI EORENY F ] BROHYSBIPHOWY PLFUR Eg%&z'!?gavw KLV EDVDO GHSRMLWV
5HG RUDQJH FOD\ DV EXW ODFNLQJ
FDOFLWH LQFOXVLRQV | 2R HVIKID IR QWR R WIHOH Q W 7}5#/9% WEB e ooy @b e, T
H[FDYDWLRQ DUHD WKH IRDWRHKD WYY R{AKRRWK d 5 s A A Al
VLOWLHU DOG OHVV FOD\H\ WKBQ WR WKH HDVW & 5 H
6SRLO IURP &DPSEHOOfV O
*UH\ VLOW\ VDQGV ZLW | gg%ﬁ%ﬁﬁ/
UHG RUDOGJIH ESDA S NEEHUDYBYiHW G thQKVHHUVORF:YHO\éL\;e\L/EE)\QNDVLS;()BLJ o0 V&5
/D\HUV FRQWDLOLOQJ YOULRXV VL]HV RI
OLPHVWRQQH Y ZL%/FKQ(HLWJW](DFHHIQNVQR 6SRLO IURP &DPSEHOOTV VAUHH KHDY\ OHYHO
VHGLPHQWDU\ ILOO
. &QRQVLVWHQW DFU
DUN EURZQ EODFN KXHAUFHVHIGLWHQWO JDVWURSR VKHOOV
ZLWK QR FODVWLF LQFPXMALRRIDXQD ERQH |UDJP+G6’°\K?\L/D'—%§’\8FP|%\8%'P¢QWV \E’V%OH(S’FHKFWLFQV R
6D0OG\ VLOW PRUH RUDQUWHEWDRZDWW KIDEOH _ WHU D ~D
WK RYHUO\LQJ SR DCBUBRRG VKHOOV 7DE( Eiﬁ&%&éwﬁgi%évw?gﬁ PLILQJ ZLWK RYHUO\L
OLPHVWRQH QFOXVLRPRLFURIDXQD KRUVH @RR Yk
“UDYHO IRUPHG PDLQO| ROKWHPQ IOLQWV 7DEOH| PDULQH JDVWURSRG
OLPHVWRQH FODVWV ODMWHDOR| FDBOM\ WZR KRUVH LQFLVRUV
VLOW RI D GDUN ULFK |[FURZBG RERXUNRRWK FWRRXR REAPKW SR L O
VRPH UHGGHU SDWFKHYIDB SPHGWQWRI ODWH SUHKLVWRULF SRWWHU\ FOD\
SDUWLFXODUO\ ZKHQ W ISH SHH GWRIFPQW LV ZHW
6LPLODU WR EXW PRUH FRPSDFWHG
DQG UHGGHU ,Q VRPH SODFHV WKH
ERXQGDU\ EHWZHHQ YP@GERQH IUDJPHQWV ‘RR® VSRLO
ZDV PDUNHG E\ WKH SUHVHQFH Rl ODUJH
OLPHVWRQM E®RFNV
200\ DSSDUHQW Lt
/DUJH OLPHVWRQRPE TRV, 'RR® VSRLO " e & DU
QR VHGLPHQWDU\ ILOO| *RQ ‘RR® DQG[VHHPLQJO\ X
VWUDWLILHG ZLW]
TDEOMWUDWLIJUDSKLFDO XQLWYV LQ 7TUHQFK IROORZLQJ UHPRYDO RI WRSVRLO IURP W
DV &DPSEHOOfY VSRLO DQG :RRGYfV VSRLO ZHUH GLVWULEXWHG XQHYHQO\ DFURVV WKH
Rl WKH WUHQFK ,W LV SRVVLEOH WKDW WKH EXON RI :RRGYV VSRLO OLHV WR WKH HDV!
8QGHUO\LQJ &DPSEHOOYTV VSRLO ZDV D5 REHIMVYLFK X QR INP BOOMW HIW LV QRWHZFR
DQG HVSHFLDOO\ &RQWH [W 'O WRW DIH U RODYWH ® W\ H COOF &N DDGVG DI U B NPHROADV |
FDPH IURP WKLV XQLW 7DEOH SOWKFHRKURRPNKRLUH D:PBIHNK R X\QXEN WEDQU HDV |

DQWKURSRJHQLF WKHLU DVVRFLDWLRQ/KH®E X RIGRXBWH ®@\O ZR UNHEO | @ RO\ F H
OHDGV XV WR VXVSHFW WKDW PRVW RUSDOO 4R DY WIROKMMFRXQ KD EW LY\ V8 R VH\OL\
SUHVHQW ZDV IUDJPHQWDU\ ERQH PXFHRG LAH EBGOLEGHADAWGEREY MERXW WKL
DGGLWLRQ WKLV XQLW FRQWDLQHG D ODUHB WY \RDRE GD RS RF i DALPQ B D D VWREMS/R |
VKHOOV LQFOXGLQJ PRUH WKDQ FRPHOHWH QWHMYUHRER P SSOHAVGIRISE O L Z LIQI® HE H F |
/LWWRULQ IV IOHAB@RHWIHDULZLQNOH VKHOGWKDW VW RPPR® VLQJOH VSHFLPHQ IURP
RQ SUHKLVWRULF VLWHV DQG WKHVH ZHUWDUHBHRQ MOKHULRIGKR Y IGWW R QN K H QUH.DWHK
XVH DV IRRG RU EDLW 5DGLRFDUERQ GDWGQW RH RQPLIODEISWH RIXWKH WNGL P H Q)
ODWH SUHKLVWRULF DJRDROQHWPKH KU\ XEEXDBPW LRSRVLWY DGKHULQJ WR WKH
WKDQ WKH 3DODHROLWKLF DJH RI RWKHRI DU FIOMH RLSH. FDADH P DIVHRIQ D\OL GUR 1S WWHKK
VLWH 7ZR VPDOO IUDJPHQWYV RI FRDUVERDWUIMWHG SRQWWBDUWI FEIUREDIEVON SRLC
ODWH SUHKLVWRULF DJH DOVR DWWH VWL®® HWSAUHHW D MW RYQL WV TR QWKLY \WBIORY  Z L\

2QH DGGLWLRQDO VKHOO IRXQG LQ WKLY PG G\ G & WHREPHHW KBWFL. DO FRORHQ WL ]
$ 7ULWLD UNMWHOGRODWIK DQ DQFLHQW SHRIRVYBWLRW LI/ LIW\E E\RGANEOH WR FRQF
ZKRUYDJ EHDUV VRPH VLPLODULW\ WR FEKWGE O LDHDIGY WKILRZQQLWRBHULYHV IURP
DUFKDHRORJLFDO VLWHV HOVHZKHUH WMRD\W FDAURUN YV B HGIMMG VE K DRIR GV BIOG B RR
PD\ EH D GHOLEHUDWHO\ SHUIRUDWHG \D{UH/OII EFWE D)U H VINO O/ KA D ZQ RAKWR.G OD
RQH SHUIRUDWLRQ SRVLWLRQHG LQ WKHRISBO B WID\OWRQ O DREBE® RRWL KWHHU WRKBHWIHIH DV
DUH FRPPRQ LQ VKHOO EHDGIVDVD/GIPEODDWYHG WHKDIQFBDODHROLWKLF )XUWKH !
Ss + EXW W BWLQ$IU 7DEOH BERR@S Rl WKH OLWKLF DVVHPEODJH L
WKH PRUSKRORJ\ RI WKH SHUIRUDWLRQ UNFRYHRIGNG VEN H:QW GZ LG WKIRF/SE PID®H 7
E\ PDQ\ PROOXVFDQ SUHGDWRUV ZKLFK DWHIDHQYNUDD®N QUHOPVERW EXWLOW D Q(
UHDVRQDEO\ FRQVLVWHQW ZLWK VRPH KX®P ZOOHSHIHRULDLWEG MUFRRNRQR JREDOO
H[DPSOHV BW(WWOLFREWHWHMO %DUWRQUBORBYHUHG RQO\ ZRUNHG IOLQW 7DEOF

7THUUHVWULDO ODULQH

&RUQGRPDWLOWSDHZHSDHDLVFXM [\FKLIO®ODQ G L|6 WE DR FASKORWDA X ¥D W H|OQBV W R ULLXFH ¢ 0DV W U[H D
DVSHUVHOHJIDQWS QHPRYDEIWXQGTHDXOW UQ WWH Y VHIFQH D QLI HPp WXV JIJDWIO WWROBSLPD OX&XJLV
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7DEOH DERWMH OV Rl PROOXVFDQ VSHFLHV JPREHReOPE W Y RN GEWRIES 21 owr b3
&DPSEHOOTV VSRLO LQ 7UHQFK L H &RQMWHWvV = WH WK H O UTH

+ IR
QXPEHU RI PDULQH VSHFLHV DQGVEWEW SDUO\ SHul ZBENHMWYRULQD OLWWRUHD
OLWWRUERQWH[WV DQG 3[" LQGLFDWHEON DJDHEQRE HR FSWHRKQ @D WHWMR R LIRQID R
1IRWH WKHVH FRXQWAM GW LORWHNEFCR®M DIVKHO OV [URP 7TUHQFK  &RQWHI[W
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&OYH DQG .DUVW 6RLHQFH

/RQJ +ROH

*REHDOHR®RILFDO FROOHFWLRQV DQG WKHL

YLIXUH

3HUIRUDUWMG D UWKH
IURP 7UHQFK  &RQ
VKHOO ZDV VFDQQH
+LVWRU\ OXVHXP /
1ILNRQ OHWURORJ\

PLFUR&7 VFDQQHU

9R[HO VL]H LV LVRPH
7KH LVRVXUIDFH ZI

$9,=2 VRIWZDUH ),

%XUOLQJWRQ 0DVYV

7KH ILIJXUH LQFOXGH

$ D SKRWRJUDSK
GRUVDO VXUIDFH

% DQ LVRVXUIDFH
PLFUR&7 GDWD VKR
VXUIDFH RI WKH VKH

& DQ LVRVXUIDH
VKRZLQJ LQ GHWDLA(
RI WKH SHUIRUDWLR

'"DQ LVRVXUIDFH UH
LQ GHWDLO WKH YH
SHUIRUDWLRQ UHYH
VOLFH WKURXJK WK

| GRXODWD

IV H[W 7KH

G DW WKH 1DWXUDO
RQGRQ RQ D

+0; 67

PV ULF
DV UHQGHUHG LQ
6RIWZDUH

iV
Rl WKH VKHOO(YV

UHQGHULQJ RI WKH
7LQJ WKH GRUVDO
00

H UHQGHULQJ
WKH GRUVDO VXUIDFH
Q LQ WKH VKHOO

QGHULQJ VKRZLQJ
QWUDO VXUIDFH RI WKH
DOHG E\ D FOLSSLQJ
i VKHOOYV PDLQ D[LV

7ZR IXUWKHU VWUDWLJUDSKLFDOO\ GFRIWHHEG FIRDWHIRWRQHU DQG ZKLFK ZDV \
RI ZKLFK RQO\ D VPDOO DPRXQW ZDV /D[FWMD/WHEC BRRUDWYWR GHUEYWHG LQ )
IURP :RRGYV FOHDUDQFH RI WKH FDYHIOLQWY ZHUH IRXQG EHQHDWK D UKLQR
TUHQFKHY DQG ZHUH SRVLWLRQHGVWRWVWM K MUWSARINO PR WXHRKL ¥ O HALWKL DV
WKH BHDYH ,Q 7TUHQFK VSRLO OHIW IWKPQRRO?PSKEBOOHXW RKDW ERWK FDPH IU
ZDV H[FDYDWHG WR D PD[LPXP GHSWKQ®LIKWY DQWRZIRREGRX@GEGVFRYHULHV DI
WR FRQWDLQ PRGHUQ DQLPDO ERQH WIWKNRWOD SORQMUFKHBRUGDEIOKLY ZRL
VRPH PLG WK FHQWXU\ SODVWLF D@6 FRQR/INUX M RKHOF DK O/RVAJDWLJUD
F FP GLVWXUEHG GHSRVLWV LQ 7TUHQHRKSLWW WKHWVHHNU]RDBMKHH FDYHDWYV
FRQWDLQHG RQO\ PRGHUQ DQLPDO ERIPHLGHQFH GR DOORZ /RQJ +ROHTV 3DC

/IRQJ +ROHYV SODFH LQ WKH %UUHRRQVWUXPWHH RDOQVRR HP FRQ
/IRQJ +ROHYV PRVW LPSRUWDQW FROOHRWNROVODBQPWWKRVHRYRE RHBIWR E
ZRUN RYHU \HDUV DJR ZKLFK PHDQW K B Y Y WHULD RPN URY WK FQKQWW
DUFKDHRORJLFDO HYLGHQFH HQFRXQW RN RGRQAW P LEXY EKEMEM-HYQ RFD O O\

JLUVW WKH PXVHXP FROOHFWLRQV IURWKHR RIQE RIRWK Hb 0 HGRGXOH tHY PRy b DHOW D |
SURSRUWLRQ RI ZKDW DFWXDOO\ OD\ LQPWKH VYHEG L BHPONWKR K HKGRRRIW IBXRRG F
FRPSDULVRQ IRU /RQJ +ROH ZRXOG EH WKH LFDIY R I vE W HHRJIHIQMWE X IXQPHQ DY BHPEOI
LQ %HOJLXP ZKHUH DQ $XULJQDFLDQ OLWKEP OWQ HIP@ G DAPHWIWHW KR X JK @ DWREHC
KDYH EHHQ OHIW EHKLQG RYHU D VKRUW BAVYLREHQW X3 WHKUD BDMIRKBEO OLGGOH
FDO %3 'LQQLV DQG )ODV ([FDYDWX® UDQQW D QG HDAREL X ORVWWRWD
5HQDUG DVVHPEODJH LV SUREDEO\ QR W QFROMXBMIY\ K\WHIOH WK LLF KQ RUIRE DROL ¢ Q
WKH FROOHFWLRQ PHDVXUHV OHVV WKBBQEF LQWRYWIOH FDMMHN Q@ 6 HRWL BRQLFK
+ EXW IRU LWV WLPH WKH FROOHFWLRQURWPDWBUIBG FZDNWXBB R Xe8n MEBQARQ
PHWLFXORXV ,Q :RRGTV H[LVWLQJ FROBHEFGHRBKY DURPGRQH HROHOWULRKQ DJH IF
VPDOOHVW DUWHIDFW PHDVXUHYV PP OOW KW ®@YYHPBQ BIH MWMHKH RO RUDE Y HH P

$W 7URX GX 5HQDUG RQO\ « RPPLWKDEUWKWNHPORFUMY KB SUHVHQFH RI ER\
Q RI BUHVXPLQJ WKDW WKH /R Q& D#HRSIEH @Q WK IDRQ 6 V:RIRSHI¥ DQHWKLF FROO
KDG QRW DOUHDG\ XQGHUJRQH VL]H VROWQR JEEHM RH HQL WAK I HVERR/ L S\ RSP B § EW KK
FDYH ZH FDQ WKHUHIRUH VXUPLVH WK BWOmDWVOHDOML WHR WKW UE K HUHZRUNHBI |
OLWKLFV GXJ RXW E\ :RRG DUH QRW UH DV HEWWRQLDE © X \EHX B SFSRIOLMIGF W RRBR/W K
,Q UHDOLW\ KRZHYHU WKLV SHUFHQWDGH QW L ELRDXEXEH WNWRR EVS Bl FLUHWD WHE HD IR X C
KLJKHU DV VXFK D FDOFXODWLRQ PDNH&/DWKEH)O@JTNDIJ_WIW_LFFDD/WWPFESMDURIQ:WH(FD‘
DOO DUWHIMFWHMUH UHFRJQUHB[A Y:RRERUWNVH DQG UHLQGHHU &DPSEHOO C
FROOHFWHG DQG DFFHVVLRQHG LQ PXVBXPVFRQVLVWHQW ZLWK D OLGGOH 'HYHQ

7KH VHFRQG LVVXH LV WKH ODFN RIODWHDWDIHD SSKEFBFRQWIDRQYROWL RO UJIH L
UHJDUGL®WJDBRIGDHRORJLFDO ILQGV 8 QUQIGNGD R WHKYHHQ VR DKUI WX Q/IH VZKLFK FUXFLI
WKDW :RRG H[FDYDWHG /RQJ +ROH \LH@BRGORVKLQN RIDHP[SEIHIFOW VSHEREYV S
DQG VHHPLQJO\ DVVRFLDWHG PDQ PDGMKDWWWHKEFW\D D\G UM BVDH WL G G QHK HHUY H C
WKDQ GLVWXUEHG GHSRVLWV 3XEOLFDBWHR@WV LIQQ KK HV HHIDXW\Q F R OLOR ZNIQH  AMD K/ MV
H[FDYDWLRQ VKRZ KRZ HYHQ WKHQ WKHVSBIRNLYHDGHRYDE® RI MKHVIHUBSSRXW QWM
DVVRFLDWLRQV ZDV XQGHUVWRRG WR EBUFKIDWIRFLRY L FID@F RIGHEHQF H SI3V GHRF X P |

IHOW WKH QHHG WR FRUUHFW DQ DVUYHGE®QRQHRHIMLBB®DUOHYV /\HOO



&OYH DQG .DUVW 6RLHQFH /RQJ +ROH *REKDHR®RILFDO FROOHFWLRQV DQG WKHL

,Q WHUPV RI WKH QDWXUH RI WKH R VRMDAMLRQ &R XDOWKZRIYIW+ROIMDQG R
&DPSEHOO VHH DERYH VXJJHVWHGWKKH 9RWFIEWW B 8 QSF-D RIQEIRW I6ZD L Q V
/DWH OLGGOH 3DODHROLWKLF DQG /ZD B UWRKDAH RORILIPLLGE B 5\R R U HODM\E S
WKH VLWH ZKLFK ZRXOG PHDQ DW GHDRVWLWHEQ W KHHU HSQW[ERDWHY RE W
ODWH 1HDQGHUWHKDO&SPSEHQPH WBRO IRUP DQG UDZ PDWHULDOV LV
VDZ RQO\ WHQWDWLYH HYLGHQFH HRRIOM KR OHOCHFQVLIHRIQ HDW & H@LFGHG/OW K H
3DODHROLWKLF RFFXSDWLRQ DQG RIQQ DY KBIDW LRYINQ € R ®IOHFQV MRCH H[F
+LV /D\HU $ E \LHOGHG ZKDW ZHUH MXHKLXRBSIODA G XD LKXQDFQOQ DQG HD
VWUXFN SLHFH RI OLPHVWRQH DQGWX HERIQIHR WHRRROQ FIOOHG B IWPKIVWY RVGKHH / R C
IUDJPHQW FDQ EH UHMHFWHG DV QEWXRPID RD @ IRSVDQILET \HKODAOH.GI \VEW P F
*UHHQ S )XUWKHUPRUH RXU YWDRIPKHR) ZRAKEWODWWDWLQIV ILUVYV
FROOHFWLRQ UHYHDOHG QR REYLRXWRRKXFDIFH PREWLEG ERPBEHBU 7K
VSHFLPHQ PDWFKLQJ &DPSEHOOTV %3 IBU D PRGHULSWXRQOQRIRVVLO IUR
KLV SXWDWLYH ERQH WRRO FRPHV IBRP DMK H \GIRAH/ OPRMU ZLQVK VWOIMGEH V F
KH UHSRUWYV KRZHYHU UDWKHU WKDQ FERMRQLUHVX P Q Q/OK P PGIHID HRE .\ R M/ V
VKDSLQJ DQG SROLVK RQ WKH ERQHIRNB G RRMLY WHDW ZD ¥\K IF.DHJ G IDYORAXH
DFWLRQ :H WKHUHIRUH VHH QR HY LRS(H QAHG LRF IDUE RQ FE& D WRIORIJWLRB OQH T
FRPSRQHQW WR &DPSEHOOTYV /D\HU BHE DRQGSWHKRYLPBRWLRG@G HEEMW H B\ G
IRU D /DWH OLGGOH 3DODHROLWKLF D& WKH POMMKHUPRUH VXFK DQ DJ}

&DPSEHOO DUJXHG IRU D ODWHIEKDHRROFRFAFDWLEAFRWG RI QRUW
/RQJ +ROH EDVHG RQ D IUDJPHQW RIQDFRKDUDQIMNXQGHUNWNBEQBGHEI VKR
SRLQW LQ :RRGTV FROOHFWLRQ EXRV HYQIGRUMX QKXW B O\ HWL ED0Q R DY D
VSHFLI\ ZKLFK Rl :RRGYV DUWHIDFW® KH ZMQLUWHIHUULGDWRUHYV RI VR
1RQH RI WKH SLHFHV VWXGLHG E\ XMURY B WELOMIOHK $RUQ WQ DJFLIPG QUMW H V |
7KH PRVW OLNHO\ FDQGLGDWH LV [SHWDRIH IYDJIJPHOMO [%BX UHGQEV C
&DPSEHOO ILJ DUWHIDFW ZKLFKYGGWRFEB\VURPQWNPBURXYV %HOJLD(
PRGLILFDWLRQ YDJXHO\ UHPLQLVFH@WVRIL YWWKH DHIMW EDQ 0 D P U HAWR) O
VHHQ RQ /5- EODGH SRLQWV +RZHYHU 'EDWH® RQ &DIPGEHWY ®IYG )ODV
LOOXVWUDWLRQ WKH YHQWUDO P R GHXURDHVOIWRM\ MWK I IENHH/AW KR \E\H | B D PADK)
UDWKHU WKDQ VKDSLQJ ‘H WKHUHIBQB BKHMHUHHFRWK DDNRE LR F IR¥IF& S D W

LQ %DUWRQ DQG &ROOFXWW SVXFWKIDQVDWHK HZWRKK @8 BRIR FEDUWIEK) DO O\
SRLQW IUDJPHQW LQ :RRGTV FROOHBUWGRQFDNEWRHPHRBRH HRRQWUDBPDNO %:
WR &DPSEHOOfV VXJIJHVWLRQ QGRYHOMIQWKEXUILWRLFDARRP BRG +LJt

RZQ H[FDYDWLRQV FDQ EH UHODWH® QR FEIOHDTOHH SR GQML W R XN IDREW X D 8 L R
‘H FDQ DOVR QRWH WKDW WKH EODGROBDWFRMRLRD D QIGREZBIY HWD WHKG BXGL G
LQ :RRGJV FROOHFWLRQ 7DEOH DWHI K QO ERHLDD QG | BEWKD PR X Q G VD QDUR
DQ\ /5- DVVHPEODJH -DFREL )ODV 'LQEMW/IMUHIBYB LW LV SHUIHFW
XQOLNH DW QHDUE\ 3DYLODQG &DYHDWAML QO/MWVR QQWHUUBBREXULQJ WKH
)ODV WKHUH LV QR HYLGH@RHRUJW XKRPIWHOOHZRWKOQW HD UFKDHR
1IHDQGHUWKDOV ZLWK /5- WHFKQRORIJIW 3DYLODQG &DYH $OGKRXVH *UHH
$OWKRXJK WKHUH LV QR FRQYLQFKQW HYQGHRI\HE HRLQ \DDHWUHH GVNU RIGR
1IHDQGHUWKDOV DW /RQJ +ROH LW LNWDIRMVHEOWX WRFRODEFRQOEOXVLRQV
IURP WKH FDYHYTV 3DODHROLWKLF FROGHAWLBRIVL B XOWN WZARH N O R ZQ R MWW K
OLWKLF DUWHIDFWYV DUH 8SSHU UDWRKMU MVRKODHI \0 LOAUFXHD HIRIDRIM R D O WHKR.G (
QDWXUH :RRGYV FROOHFWLRQ FRQWWWQY & O DIGHIK LEDOL. QAR GHVQISWF URS H §

DQG D EODGHOHW FRUH 7DEOH DADKOH DPVRW WL 8 RW B BOH. DMVOR - YWKKHL U 15 FHIRJUL €
)XUWKHUPRUH RQH RI :RRGYV DUW H (DWW BAMVLYH D XFHIRULHQ DW B G UFPOLEN\QX Q G |
'LQQLYV F DQ DUWHIDFW QRZ X VXDFOSEHBRQ\OLGH UKRZBEGFRUH SS 3

XVHG WR SURGXFH H[WUHPHO\ VP D@GH EDMRBHFEEDW TW IRR GRY | HAK MVK B LSV L
VKDUHY WHFKQRORJLFDO VLPLODU LDIPH\E HZO® K WKRYVH LW W K SOUHUE HL
$XULJQDFLDQ DVVHPEODJH IURP 3DYERQRAG PN HKKLYQHLVXHQFH EXW WKL
ORUH HYLGHQFH IRU D OLQN EHW ZH HRQU/HRQH UNRIOML R Q GR WKRIOIIDYIHOR R E B Y
$XULIJQDFLDQ FRPHV IURP WKH OLWKILFGULR*DIH\R & VSHE HEOM BER W R UV BXRENW L
EODFN &DUERQLIHURXV FKHUW ZDV FREDWBAH O QE RRIRU WO Q WH & B WHIUG D @V
DORQJVLGH IOLQW 7DEOH >:R R ® RDPSEWED - DFRFOEQ? HFMILBQV® FRPP

6ZDLQVWRQ $GGLWLRQDOM VWRH BRWK VXWXYHVIRPH LIKW WK F
JRRG TXDOLW\ IOLQW KDV EHHQ LP S RODWHHE WRUWKDIP\SLEW I OJ[RV MLED®D OUR IR
LWV OLGGOH /DWH 'HYHQVLDQ DJH ,
QDWXUH RI PRVW ERQH UHFRYHUHG

LGHQWLILHG WR VSHFLHV &DPSEHO
2Q0H ZRUNHG ERQH SRLQW IURP /RQJ +ROH LV BRYWKE pwRIFK®61 0 WiIRR P /R IPREQ RIV EN
':DOHV &DUGLII DRFHHDYVWRQDEXNP EHRV GR GDWHGPHRWWKR X FNIOW\ D O QRZ DOORZV H\)
PXVHXP LQQG ZDV UHSRUWHG WR KDYH EHHQ IRXU® ORMBEWQMYHWRIIEFH LO/HEQWLILHG F
WKH FDYH pDURXQG \HDUV{ SULRU WR WKDW GRWH WKFHP Q DVeS BYROBUH D RO & HRW & Y - B
QRW &DPSEHOOfV VXJJHVWHG ERQH WRRO 7KH\)I$_|U-[PXFH%%\§j ERR & &t QUG @B WP R RiZk U
FRQILGHQW DVVHVVPHQW RI LWV DJH EH\RQG L D RQ J S R LR |
FRQILSHOW DVVHVVPHQW ¢ PR B A KESWR T VR0 ST B G LD L

IRU XQGHUVWDQGLQJ WKH WLPLQJ L

‘H DVVXPH WKLV LV WKH DUWHIDFW LQ WKH 3LVRW s\WKqhd v SR OHX B R @QUwWW Kllils R Fxly XoHMW L R (
7DEOH 3DYLODQG &DYH



&OYH DQG .DUVW 6RLHQFH /RQJ +ROH *REKDHR®RILFDO FROOHFWLRQV DQG WKHL

&RQFOXVLRQV %DQNV GT(UULFRR )- DQG =HXPDQzFO
(IFDYDWLRQ RI /RQJ +ROH LQ E\ L FYI‘ch' LRQ@? \J/WKH (DUO\SSEEU:%C
H[WHQVLYH HPSW\LQJ PRVW RU DOO R AU
VHGLPHQWV :RRG UHFRYHUHG D |Dx0 %D D OLVK

I
OHDVW LQ SDUW EHORQJV WR WKH 036y QNI PG DD SRYWP TR
FROOHFWLRQ RI ZRUNHG OLWKLF DUWWH®d I@F&/‘d;v $W WKH WLPH :RRGTV ZRUN

ZDV LPSRUWDQW IRU KHOSLQJ WR SU%NHW@{@H]I*@QD@WHLE'H(LH.\W\X Rl KXPDEXHOO
RFFXSDWLRQ /DWHU ZRUN E\ -RKQ &PRIPSBEHWDLRQ WKHLSGDWWRQPRR BWE& Q+
RXWVLGH WKH FDYH KHOSHG WR FRQ®WMJWLOEDHEH VW LRRGIYR KR O HHRWIHAEYQ W |
&DPSEHOOTV H[FDYDWLRQV UHYHDOHGBFIFW)\ 26 WFtWQW‘Wﬁ H R
GHSRVLWV DSSDUHQWO\ VSDQQLQJ F‘VW\NUR@JOB 05
F\FOH LQFOXGLQJ OLWKLF PDWHULD EPYWBOO\A% ‘% E&Dgéﬁmag%gg.gr
'HYHQVLDQ DJH 7KH PRVW UHFHQW H 0 ) SOLF
XQGHUWDNHQ LQ DQG GHVFULEHG | J—[?UéFtQ \éfK W .
VSRLO GHSRVLWYV IURP SUHYLRXV ZRU4N(D\7N BYHUHG
IXUWKHU DUFKDHRORJLFDO PDWHULD/Q(;:N@PE\O)@GL&Q@OI-&@ GUQF BBV 20 W\ U
SUHKLVWRULF DFWLYLW\ 6SHFLHY LGHQWLILFDWLRQ E\ DQDO\VLV |
2XU UH DQDO\VLV RI DUFKDHRORJLAYULFRE G WPWHWR QNVIRUB W VR K H. FQ@LYBD W |
KDV DOORZHG VHYHUDO FRQFOXVLROVSER @RRAXQL DYWL R IERPD MR ORHF WU
RFFXSDWLRQ $OWKRXJK KHDYLO\ &\Drﬁ’@'ﬂHﬂ/@H@D@@@R@&W&MF@QV\&\R’@V—HUYE
DQFLOODU\ FRQWH[WXDO LQIRUPDW 4& WHH@ 'U)‘@WR#J@(\NHW
LV FOHDUO\ WKH PRVW LPSRUWDQW 8 07 ['g* BW@L?MN%
WKH VLWH &DPSEHOOYfV VPDOOHU F
FRQVLVWHQW ZLWK :RRGT{V FROOHFV&% 'Ei @R.}SLF Q 0}
UHODWLRQ WR WKH UDZ PDWHULDOV-S)gy |L|§eLLgJ,4/\Nv\RxQJHOW|JR{g@RE sy dl
$OWKRXJK VPDOO DQG XQGLDJQRVWI3 AEEKO QVIVH B ¥ Q&0 \OW b \bb g 1L @)
FROOHFWLRQ WKHUHIRUH VXSSRUWV9ROOLGGOH '"HYHQVLDQ DJH IRU WKH
PDWHULDO IRXQG E\ :RRG DV GRHV &RRBHWD FW WKRPWVD W60 # BIYAY VR Q 81 *R IR
'RRGYTV IOLQW DUWHIDFWYV ZDV IRXQG LI®GUWDRVLPLWFRER BKIL GRPHDRNY $ L
UHPDLQV :RRGYV OLWKLF DVVHPE@DQWQ‘:‘I—ﬁ@@N/U VPP PR WWLF \RRHQ DL
$XULJQDFLDQ PDWHULDO IURP QHDU@PHQ?Y@'(D% *&J@QNH )A H PRV RRVIRL@ J°

VRPH RI %ULWDLQYV YHU\ HDUOLHVWK % %‘?—*» |f'|¥">és QWV (
7KH PDWHULDO DW /RQJ +ROH SUR jS& é?{y 5 ppH "KH
RFFXSDWLRQ ZKLFK LV FXUUHQWO\ g4 H—|VU $ ’i%[ L&S D%OPFFFI;L‘SD
+ FDO %3 )ROORZLQJ D UHDVVHMWEP QM\/GB;D 5

HDUOLHU 1HDQGHUWKDO R&DRSBMWAR QM LFRURB S§\GH Hg 0 %DUWRQ 1 o
FDQQRW EH VXSSRUWHG 5SLFKWHU ' +XEOLQ - - OF3KHUURQ 6 ¢

$GGLWLRQDO HYLGHQFH R WKH XVH RI S
$FNQRZOHG‘JHPHQWV 3DOHROL\(/QVKLF FBI1$R9(J;)R/‘O< $I%LFD +

‘H DFNQRZOHGJH WKH KHOS RI WKH OBPBNIHG5LlsFKOY GhoXHQHUs -RQDWER® GXULC
%HUU\ +HDWKHU %DVVHWW -RQHV 6WHZDUW_ BHRZHBH Q ®HI/®R ORIRR L% BRE@ODQG D
LQ RUJDQL]LQJ WKH ILHOGZRUN DQG(DLRENWIKF X6®RB UKW \ZDIUSRD WIKIXQNVHV RI
WR 1LJHO $MD[ /HZLV IRU KLV KHOS ZLWHK LRIYJDQL]DWLRUD @ BGIHRW FEIH[DCPJRGHUQ
DQ HQWKXVLDVWLF YLVLWRU LQ VRPHVWHRNSHEYEGHY RQ V\WIZFHBWWH@VGD(QJQ
WKH GLJ 5RE &ROOH\ YHU\ NLQGO\ FD@UBH*@HQRWWHWEBWEL

7KDQNV DUH GXH WR &KDUOH\ &ROHP %%EW HY@ﬁUFKH RDQQ\Q
5HC
ébu; H Yy PR V\tRUL

WKHLU KHOS ZLWK ILJXUHV DQG SKRW,
'RXND IRU RUJDQL]JLQJ WKH UDGLRFDUé‘
%DUWRQ IRU GLVFXVVLRIQW I E RMD QWRAT B EH GLVERY
WR (PPD :LOOLDPV DW 6ZDQVHD OXVHXBWRH Kz\H/O DZHW@Y\H-IMD?-Q@B DUVROBFLHQFH
'RRGYV FROOHFWLRQV )LQDOO\ WKDQN_\QQ\LF‘?/ V\BKHQ\MZ&W@%@MRQV2%2&-|5$LOOLR(
UHYLHZHUV IRU WKHLU XVHIXOQFRRP g QYWWXPDRLMYARRYBIRDDMI DWXUDO +LVWRU\ 0XVE
E\ WKH /HYHUKXOPH 7UXVW VXSSRUWHGC Q@R HQW HDXPFBKG RPBPFXBBHRMARIO RI %ULW
RI %ULWDLQ SURMHFW DQG WKH %&5$ﬂv$@w7-5'9(R/WKHPH+

QQL E 7KH WLPLQJ RI $XULJQDFLD

S5HIHUHQFHYV 3HQ|_Q4/><><mu1m\/\9Ro *

$OGKRXVH *UHHQ 63BY(®DQG &DYH DQG WHKH NG /DG\" F ,GHQWLILFDWLRQ RI /RQ
D GHILQLWDY WUUHEROW - HVWHUQ $FDGHPLFRQIGIQPHEDWMAVY FWHFKHVVMVREUQDO RI WKH /
$OGKRXVH *UHHQ 6 + E 7KH 3DYLODQGOA9RYHYV & FDYDWLRQ VXUYH\
DQG DVVHVVPHQW LQ + LQ BOGKABRYBQUHWQ56 + (G VXUYH\ RI QRUWKZHVWH!
&DYH DQG WKH 35HG /DG\" P%GHMWQR®LYMYWHY¥RD®YG VRPH FRPPHQWY UHJDUGLQJ
$FDGHPLF DQG 6SHFLDOLVW 3UHVV @ VLIJQLILFDQFH + LQ $VKWRQ 1R PQR Q#
$OGKRXVH *UHHQ 6 6FRW® 5 6RKXMWMR] 5+8RMMHXUQHG 3DSHUV LQ +RQRKKL RV BRIHGL H
$ %HYLQV 5 DQG 5HGNQDS 0 &R\JID Q24D L QXD ® BUW@H U6 R X W K
'‘DOHV D ORXVWHULDQ VLWH DQG +\DHQD'LHQ® LY UH S3FOUMH R DIDICH 584Q Q RIDIGWL WAL\ 0l
Rl &DPEULGJH BUFRPKFDMAIRIIW RI WKH 3UHBWDWRULFDEFPBLAHWOXQDV RIS®WREMWHGRQ D/ ¢
9RO + *HRORJLVWVYT $RORFLDWLRQ
$OGKRXVH *UHHQ 6 3HWHUVRQL15DXNGEH DWKEBM\LY HEV%HVVXGQRY $GVHH\DRDIBNVH 1$ '
LQ :DOHV 3RQWQHZ\GG DQGMNKIIRYGZ\2PpPDRI @6 LADWHWQ $ DQG +LIKDP 7 1HZ GLC
$OOHQ ( ( DQG 5XWWHKHNUYHYRI WKH *RZHU BDYHNRALWKLFQRI .RRRXHQBD BXWXKHADQ (°
DFFRXQW Rl UHFHQW K [FZDDWHIDR QNOSRUWBREY @ +




&OYH DQG .DUVW 6RLHQFH /RQJ +ROH *REKDHR®RILFDO FROOHFWLRQV DQG WKHL

)DOFRQHU + 2Q WKH DVVHUWHG RFFXB®WNQBH\RI& T4 QW N QL SHI\E KO HRIQDW K H 11
VNXOO RI VBKHQHRMHORAW K i BL V@R RVKXLVHURRWQ FBYHWIQ K 8SSHU 3DODHBREMHKGEQBD YF
WKH SHQLQVX&B BREYRYMW DQG 0DJD]LQH R B W H WXVWDRU-BIRGRRFUW\H W \

LQFOXGLQJ =RRORJ\ %RR®Q\ DQ@G *HRORWUNOOHU 5 +DHVDHUWYV 3 DQ®V2MH UOG H
)DOFRQHU + 1RWH RQ WKH RFFXUUHHXHUH JRID ZIUHIHMKNE DIRI/Q WL B I 5 X8V @
DVVRFLDWLRQ ZLWK WZR H[WLQFW VSHFEBHVHRNMWKL@RFGHURDY F LQ WIRKJIODLVLHL
+ROHY &DYH *RZHU + LQ3DOWHRYWRRORUDEBIBWRPHHGLQJV RI WKH 3BBKLVWRULF
OHPRLUV DQG 1RWHV RI WKH /DWH +XJK )BOIMRQHW WORD ¥P 1D Q,G K:E\¥UBIGMOV K 3DODHR
(OHSKDQW G5KLQRFHURV 2VVLIHURXV &DSRWLHWLPNYDW OWRHDQGIHKLRI YWEHQ30GR
&RQWHPSRUBRULHYRQGRQ 5 +DUGZLFNH @5RXWOHGJH @

yODV /D W U DpR DILW/IKR @ XGHX AEEDLEHQY WD 6 BIWWLWW 3 % -DFREL 5 0 &KDPEHUODLQ
OD 30DLQH 6HSWHQWWX B QB WHQANMEHO\P@m BREBO , 'LQQLV 5 DQG :UDJJ 6\NHV 5
%HOJH GI$QWKURRBROWRBRBHW GH 3U &KXUFK +ROH &UHVZHOO &UDJV WKH IL

)ODV ' 7DUWDU ( %RUGHV - * /H %UXQ 5LFDDQNF\WDREV=RIQWKH 7KRURWROR®RFLH
1HZ SHUVSHFWLYHV RQ WKH $XULJQDFLDQ #URP 6S\ OLWKLF DVVHPEODJH
RVVHRXV DUWLIDFWV DQG FKURQR FXOWX3DRFWRTUXKRQFRXND: . BORRXRUHUY + DQG +L
DQG 6HPDO5S3 &DONH <HDUV RI 0XOWLGL\FRGWH DD R SMHH D& FKXD [L O QXOUR B B IV V- RO«
DW WKH %HWFKH $X[ 5SRWFKHV -HPHSSH 6%UFOPHERIBRBURY+QFH RI 1DPXU
%HOJLIXPOXBOWKURSRORJILFD WRO3UDHKLYDARRMVFWOHQ 6 2 %LJOHU 0 %ORFNOH\ 6 :

*DUURG ' $ /KH 8SSHU 3DODHROLWRLIRDGHEO@® MHQVDHL Q@ &YLMDQRYLF , 'DKO -HQV
&ODUHQGRQ 3UHVV @ + *NLQLV 9 *XLOOHYLF 0 +RHN : = /RZ]
*UHHQ + 6 7KH SBDODHROLWKLF SHULRG 6HLHWWHBMDYRU) .+ 6WHIIHQVHQ - 3 6YH

*ODPRUJDQ &RXQW\ +LVWRU\ 9ROXPH ,, (D9DQ WKMRR W4 DQ :BONHALVOWRE\ :KHDWOH\ -
DQG (DUO\ »BRWWRULl *ODPRUJDQ &RXQW\ $LVWRDWALUXD\S KMWG I@DPHZRUN IRU DEUXS
*UHHQ 6 DQG :DORHIBJIKH +XQWHUV 1HDQGH UDWKD O MFRL® ODSKMULRG EDVHG RQ WKUHH
ORGHUQ +XQWHUYXDIUGIDOHWWLRQDO OXVHYMRRUBOHWKILQLQJ) DQG H[WHQGLQJ WKH
+DHVDHUWYV 3 %RUJLDF , &KHNKD 9 3 &KUuXDMDH BQ DOPEEFR@RP HUFH GRYZ V

1, 2UORYD /$ 3LUVRQ 6 DQG YDQ GHIRBBURKW - - &RWIINDWRTH &DYH DQG 3
VLIQDWXUH DQG UDGLRFDUERQ FKURQRORYQ @XDDGHBHIRDYGD/Q® H BDG\YL WD ROVOR|
ORHVV IURP (XUDVLD FRPSDULVRQ ZLWK WHKH PRDULQH DQG *UHHQODQG

UH F RADGAWL R F DARER Q + 6iQFKHK*RO ) /DQGDLV $ )OHWFKHU :
+LJKDP 7 &RPSWRQ 7 6WULQJHU & -DFREL S3UDBWD 8LLERG %X SWRYNDXV  &RQWUD\
( &KDQGOHQL®J *U &ROOLQV & +LOOVROVBKIHUYLBEMHYWY RYHU D ZHVWHUQ (

3 )LW]*HUDOG & DQG )DJDQ O 7 KHP RBXO@LCHV M/G HE L GREUGEFXYD DR IS@ DI D\P B LHHQ\VF
DQDWRPLFDOO\ PRGHUQ KXPDQVIDWXQRWWRZHVWHHQ (XURSH

9RO + 6FKUHYH ' +RZDUG $ &XUUDQW $ %URRN
-DFRE ( 4XHUFL ' &DSDUURV 0 %DUURVMRBXLB & +I$JRDBG@HD Qi HQ VL R R HORRRIRD
"HYWH 7 1ILWURJHQ FRQWHQW YDULDWQRQ TLXQL WRDRAVK K HW 8 RRIRAD G (ERIQHXDUU\ 6\
DQG LWV LPSOLFDWLRQV IRU VWDEOH LVR\SROSB HRHDDY VU R @RHQ WIDGL- REK QDB RO B ® DA
-RXUQDO RI $UFKDH®RORJILFD®O 6FLHQFH 6 F L H QRO +

-DFREL 5 0 6RPH REVHUYDWLRQV R ®WLKH U6 WL® L VKK QDKEOA BYSHUU O\ 8SSHU 3D
3DODHROLWKLF + LQ 'DYLHV 'RURMK\&KPOMWO® VE HDSBYDWH , 7XUNH\ 7HFKQRO

*DUURG DQG WKH 3URJUHVV Rl WKH 3DODHRREWRKHFR @R KXIGA FR QO M WHRIRMHKQ B BYHRRY \WAFX
$UFKDHRORJ\ Rl WKH 1HBR[(RV® DROERIZX@RSHROXWRRQ =

-DFREL 5 $ FROOHFWLRQ RI (DUO\ 8S $ZD L3@\OWD R @& O&WMXGE F RO UMKHH IAWNK LB FFFRRO O H F
%HHGLQJV QHDU 3XOERURXJK :HVW 6XVVBIQGDW&HWKIHWHR Q@ HBIIWS REIOAINFK IFE @ VB H VO

ILQGV IURP WKH3®BREMHEKQMWORY WKH 3UHBQY WHRW\LIEWS REILHWHY &ROOHJH 1HZSRUW

9RO + 6ZDLQVWRQ 6 7KH OLWKLF DUWHIDF)
-DFREL 5 0 DQG +LJKDP 7)) 7KH U5HG$ODGKRBVHVUKHBBBEBL®D@EG &DYH DQG WKH
QHZ XOWUDILOWUDWLRQ $06 GHWXW® DQ DRSHRIGOL WU P B BBEBEBQ GHVWHUQ $FDGHPLF
+XPDQ (YR®RWLRQ + 7RX] 2 $XPPISARHY GX *UDYHWWLHQ GD(
-DFREL 5 DQG +LJKDP 7 7KH % ULW LV KHDWRISEW ¥ GBHS S3HHJ G D CSIUHRRGOXLPMKLLFFQ DEGWIH \E R |
VHWWOHPHQW DQG FKURQRORJ\ + L Q& BQOWR B URYVLQAHELGH 6 99X QO MW L QUokp®iJ LOT
DQG 6WULQJHUKH SRFHBYW +XPDQ 2FF XS DWWK ROWHRIU WX WHRDDQ +

>$PVWHUGDP (OVHYLHU @ 7XUQHU $ 7KH 3DYLODQG PDPPDOLDQ |

-DFREL 5 0 +LJKDP 7 +DHVDHUWYV 3 -DGLWHHCD QG +3WHODAW G §DYH DQG WKH ppu5H
5DGLRFDUERQ FKURQRORJ\ IRU WKH (DUO\UNDRBAWIWY DR R ERWHNKBRWBF DSHRER DQG €
QHZ $06 GHWHUPLQDWLRQV IRU POWVYINHUNVHONGDO $ % HODIOXFP ZRUNVKRS SDUWLFLSD

9RO + RI FHQWHQQLDO VFDOH UHFRUGV IRU 0D
/IDUWHW ( DQG &KULVW\ + 6 X |gH 8 HRVX | LG X W BOOBAMHULPDX\ FRIDMEH S5HY HZV
VEXpEISWW DXWUHV SURGXLWYV GIDUW HW ®DINHIXVWS LK DD SRUWDEBRYV & X | RAGHPS V-
SULPRUGLD XYY LRK H K XBMY IXPIHR O RBL DR O (IFDYDWLRQV DW &DWKROH3EBRFHHGRDHV |
+ 8QLYHUVLW\ Rl %ULVWROORISHODHRORJILFD
JLVWHU $ 0 7KH 1R \S\OLRH V HRRAH® R4 UHOWDMWH 0 DQG 3HWWLWW 3 $QFLHQW G
4AXDWHUQDU\ 1HZ¥OHWWHU DQG FRQWH[W RI WKH .HQWTV &DYHRPR F

/NAHOO & $QWLTXLWS>RRQ®RQ -RKQ 0XUUD\ @DSLNOMFLPHQV LRURGHIBM -RXUQDO RI ¢
/NHOO & $QWLTXLWVRGOWORRQ >/RQGRQ -FIR@ 0XUWD\ @



