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DQ LQWHUQDWRQDOEUHHGLQJ
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H DUH SOHDVHG W SUHVHQW WH VHFRQG LVVXH RI

QHZ VCHWWU RI VK H ,QWUQDWRQDO % UHHGLQJ

& RQGLWRQV 6 XUYH\ RQ $ UFWF % LUGV Z LW UHVXOW IRU

WK H VXP P HU VHDVRQ 7 KXV D VXFFHVVIXO

WDQVLWRQ ITURP WH VWUWQJ SKDVH RI WH SURMFWW

WH SKDVH RI UHJ XU I XQFWRQLQJ FDQ EH VWWG 7 KH

6 XUYH\ LV DLP HG DWLP SURYLQJ RXUXQGHUVWQGLQJ RI

UHJ X DDULWHV LQ SRSXOMWRQ G\ QDP LFV RI $ UFWF

WHUUHVWILDO ELUGV LQ SDUWFXODU Z DWUIRZ O E\ P HDQV

RI FRODWQJ DW SDQ $ UFWF VFDOH LQIRUP DWRQ RQ

HQYLURQP HQWOFRQGLWRQV RQ EUHHGLQJ DUHDV

,Q WH WP H WDW SDVVHG VLQFH SXEQFDWRQ RI WH

ILUVW LVVXH RI WH QHZ VOHWWHU LQ VXP P HU

JUDGXDO DGYDQFHV Z HUH P DGH LQ DUHDV RI P DLQ

S ULR ULW IRU WH SURMIFW LP SCHP HQWWRQ $ Q

H[ LVYWQJ QHW RUN RI UHVSRQGHQW LQ 5 XVVLD

VXSSRUWG SURSRVHG FKDQJH IURP WKH SUHYLRXV I UHH

I RUP YHUVLRQ RI GDW SURYLVLRQ IRU VXEVHTXHQW
SXEQFDWRQ LQ WH ,QIRUP DWRQ 0 DWULDOV RI WH

RUNLQJ * URXS RQ DGHUV & ,6 W WKH XVH RI
VW QGDUG TXHVWRQQDLUHV DQG SXEQFDWRQ R

LQIRUP DWRQ ERW HOHFWRQLFDOO W WKH ,QWHUQHWDQG

LQ DQQXDOQHZ VHWHU $ GDW IRZ RQ ELUG EUHHGLQJ

FRQGLWRQV LQ VXP P HU IRU RFDAWHV RXWLGH

5 XVVLD VQJ KW LQFUHDVHG FRP SDUHG W VXP P HU

EXWVWOOUHP DLQV P RVWA LQVXIILFLHQWIRU Z LGH

VFDOH FRP SDULVRQV ,P SURYHP HQWW WLV VLW DWRQ

LQ IXWUH Z LOO GHSHQG RQ ERW DFWYLWHV RI WH

SURMIFWFRRUGLQDW UV DQG SULP DULO UHVSRQVH IURP

DUFWF UHVHDUFK FRP P XQLW 3 HUKDSV D FULMMFDO

QXP EHU RI GDW SRLQW IRU D JLYHQ YDVW UHJLRQ

VKRXOG DSSHDU RQ WH P DS EHIRUH FRQWLEXWRQ W

HP HUJLQJ SLFWUH Z LW WHLU RZ Q SLHFHV RI P RVDLF

EHFRP HV UHDOO. DWWDFWYH W SHRSCH

'XULQJ Z LQWHU WKH GDWEDVH RI ,QWUQDWRQDO: DGHU

6 KG\ * URXS DQG HWDQGV ,QWUQDWRQDOIV * RRVH

DQG 6Z DQ 6 SHFLDAVW * URXSV DRQJ Z LW WH KRW

UHS RUW RI ILHOGG VHDVRQ Z DV IHG Z LW GDW IRU

6

DGHU 6 WK G\

RRVH DQG 6 Z DQ 6 SHFLDO.VW*

6 RORYLHY DQG 3 DYHO®6

* URXS DQG

URXSV

7 RP NRYLFK

WH SHULRG VWUWQJ IURP W DW Z HUH

I RUP HUO

SXEQVKHG P RVW LQ 5 XVVLDQ $ FFRUGLQJ O W H

GDWEDVH FXUUHQW) KROGV LQIRUP DWRQ IRUWH DVW

\ HDU SHULRG DQG H[ WIDFW RI WHVH GDW KDYH EHHQ

P DGH DYDLODE OH bDw WK H (%

8 5/ K WAS Z Z Z VRLOP VX UX aVRORYLHY DUFWF

DORQJ Z LW VXP P DU P DSV 7 KLV H[ SDQGV

RS SRUWQLWHYV RI P DNLQJ FRP SDULVRQV DQG

FRQFOXVLRQV RQ UHFHQW WHQGV LQ ELUG EUHHGLQJ

FRQGLWRQV LQ ( XUDVLDQ $ UFWF

7 KH FXUUHQW LVVXH RI QHZ VOHWWU LV FHQWHG DURXQG

EUHHGLQJ FRQGLWRQV IRU ELUGV LQ WH $ UFWF LQ

VXP P HU VHDVRQ DQG HQFRP SDVVHV WH IRORZ LQJ

WRS LFV

i VXP P DULHV RI E LUG EUHHGLQJ FRQGLWRQV LQ
YDULR XV $ UFWF ORFDAWHV SURYLGHG E\

UHVSRQGHQW

i D UHYLHZ RI WKHVH UHSRUW

i FRQWFWLQIRUP DWRQ DERXWVXUYH\ FRQWILEXW UV

i FRQWLEXWRQ RI 6 3 DVNKDOQ\ HWDO WR GLVFXVVLRQ

RQ WHFKQLT XHV RI CHP P LQJ QXP EHUVYT HYDOXDWRQ

IRU WH SXUSRVH RI RUQLWRORJLFDO UHVHDUFK

LQLWDWG LQ QHZ VOHWHU 1 R

i DQ LQVLW KWLQW Z DGHU EUHHGLQJ SHU RUP DQFH LQ

P DGH E\ WH $ XVWDODVLDQ DGHU 6 WKGLHV

* URXS IURP $ XVWDODQ QRQ EUHHGLQJ JURXQGV

i D FROHFWRQ RI P DSV LOXVWDWQJ VLWDWRQ Z LW

VRP H EDVLF FQP DWF FKDUDF W ULVWF V URGHQW

DEXQGDQFH DQG ELUG EUHHGLQJ SHU RUP DQFH DV

TXDOILHG E\ UHVSRQGHQW LQ $ UFWF LQ VXP P HU

,Q WKH QHDU I XWKUH LQWQVLYH HIITRUW Z LOOEH P DGH LQ

VHDUFKHV RI GDW RQ EUHHGLQJ FRQGLWRQV GXULQJ WH

VXP P HU DQG Z H HQFRXUDJH $ UFWF

UHVHDUFK HUV DQG RWKHU YLVIWRUV Rl $ UFWF UHJLRQV

W _ VXSSRUW WKH VXUYH\ E\ FROQWLE XWQJ W HLU

LQIRUP DWRQ DQG VWP XOWQJ FROHDJXHV W GR
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&,58&80 32/%$5 6&S$/( $1' 7+ ( 352-(&7 DOQUHDG\ HQWUHG GDW RQ QHZ O GHYHORSHG
5(68/76 %(&20 ,1* 2) 5(%$/ ,17(5(67 FRQGLWRQV
)2 5 5(6($5&+(6 $ 1
7 KLV QHZ VOHWHU LV LQWQGHG IRU Z LGH GLVWLE X WRQ
&2 16(59%$7,21,676 ©H KRSH VK DW
KRZ HYHU FRQWLEXWUW W WH GDWEDVH 2Z LOO
LQIRUP DWRQ FRYHUDJH IRU VXP P HU Z LOO EH

DXWP DWFDOO EH SXW RQ WH P DLOQJ QVW Z KL

JRRG HQRXJK W GLVFXVV LQ WH QH[ W QHZ VOHWWHU
RWHUV VKRXOG UHTXHVW D FRS\ I URP WH SURMFW

VLW DWR Q Z LW E LUG SURGXFWY LW Z LWKLQ DQG
FRRUGLQDW UV :  H DUH RSHQHG W [IHHG EDFN RI

EHW HHQ P RVWRI WH GODUJH UHJLRQV RI $ UFWF ) RUP V
UHDGHUV DQG Z LOO FRQVLGHU Z LW FRQFHUQ DQ\

IRU 1LO0LQJ FDQ EH UHTXHVWG DV D SDSHU FRS\ RU
FRP P HQW DQG VXJJHVWRQV RQ FRQWQW RI WH

HCHFWR QLFDOO . RUG IRU : LQGRZ V GRFXP HQW
QHZ VHWHU DQG RUWH SURMIFWLQ JHQHUDO

IURP DQ\ RI WH DGGUHVVHV EHORZ RU GRZ QORDGHG
IURP WH :© (% VLW + LJK YDXH LV DVVLIQHG W

FRP SCOHWG IRUP V DOVR IURP SUHY LRXV \ HDUV
3 URMHFWFRRUGLQ DW UV

LQFOXGLQJ IURP H[ SHGLWRQV WDWP D\ DQUHDG\ KDYH
SXEQVKHG P DWULDO HOVHZ KHUH DQG WR UHSULQW RI 0 LNKDLOG RCRYLHY

SXEQFDWRQV HSW RI 9 HUWEUDWH = RRORJ\ % LRORJLFDO

) DFXON 0 RVFRZ 6 WW 8 QLY 0 RVFRZ

7 KH LVVXHV RI EURDGHU GDWEDVH DYDLDELAW IRU
5 XVVLD

UHVHDUFK DQG FRQVHUYDWRQ SXUSRVHV KRSHIX0O Z LCO
H P DLO VRORYLHY# VRLOP VX UX

EH UHVROYHG EHIRUH WH HQG RI WLV \ HDU E\ VKDSLQJ

RYHU SULQFLSDOV Rl GDW XVH DQG DFFHVV 7 KH CDWWU 3DYHO7 RP NRYLFK

WVN UHSUHVHQW D UHDO FKDOHQJH GXH W YDVW = RRRJLFDOO XVHXP 0 RVFRZ 6 WW 8 QLY

GLYHUVLW RI DFFXP XCDWG GDW LQ WHUP V RI T XDOLW % 1 LNLWND\ D 6 W 0 RVFRZ 5 XVVLD

DQG TXDQWW EXW D VROXWRQ Z LOO KRSHIXO EH H P DLO WRP NRYLF# I RRP XV ELR P VX UX

IRXQG W VDWVIDFWRQ RI LQWUHVWG SDUWHV $ QO

) RUCVWEUHDNLQJ LQIRUP DWRQ DERXWWH VXUYH\ YLVLWWH Z HE VLW

K VWAS Z Z Z VRLOP VX UX aVRORYLHY DUFWF

1 HZ VOHWWHU LV GLVWLE XWHG DP RQJ FRQWLEXWUV WVR WVKH GDWEDVH 2 WHUV P D\ UHT XHVWLW

IURP SURMIFWFRRUGLQDWUV ) UHH RI FKDUJH

\)ﬂ/ ETLANDS i

INTERNATIONAL

7KLV SXEQOFDWRQ DQG WKH Z KROH VW G\ Z DV P DGH SRVVLEH WWURXJ K WH ILQDQFLDO

VXSSRUWRI WKH ' XWK * RYHUQP HQW 7 KH P RVWVLQFHUH WKDQNV WVR HYHU\ RQH Z KR

SDUWFLSDWG LQ WKH VXUYH\ LQ DQG RU SUHYLRXV \ HDUV HVSHFLDOO W P HP EHUV RI WKH
RUNLQJ * URXS RQ : DGHUV & ,6 / RILVWFDOVXSSRUWIURP : HWDQGV ,QWUQDWRQDOZ DV
P XFK DSSUHFLDWG %LUG GUDZ LQJV Z HUH P DGH E\ ( . REOQNN 0 ' HP HQWHY

< , QW HUQDWRQDO: DGHU 6WG\ * URXS
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) LUXUH $ UFWF ORFDOWHV IURP Z KLFK ELUG EUHHGLQJ FRQGLWRQV UHSRUW EHFDP H DYDLODE H

/2 &%/ ,7< 5 (32576

$ LQRY\ ,VOOQGV . RM 3 HQLQVX® 5 XVVLD f 1

[ A

6 SUQJ Z DV OW VXP P HU FROG DQG GUW Z LW IUHT XHQW
VWUP V / DNHV EHFDP H LFH IUHH RQ 0 D\ $ VWUP Z LW
UDLQ LQ WK H HQG RI -XO FDXVHG GHDW RI DOOFKLFNV LQ $ UFWF
7 HUQ 6 WVHUQD SDUDGLVDHD 1 HVWQJ Z DV UHOODWYHO VXFFHVVIXO
IRU P RVW ELUG VSHFLHV DOKRXJK GHD\ HG VDP H DV WH
DXWP Q P LJ UDWRQ Z DV FRP SDUHG WR DYHUDJ H GDWV
1 XP EHW RI * UHDW EOFN EDFNHG / DUXV P DULQXV DQG
+ HUULQJ / DUJHQWWY J X0V FRQWQXHG W LQFUHDVH DQG WHLU
UHSURGXFWYH VXFFHVV Z DV KLJK % LJ SRUWRQ RI QRQ
EUHHGHUY Z DV REVHUYHG DP RQJ $ UFWF 7 HUQV DQG % CDFN
* XLOHP RW & HSSKXV JUIOH DQG P DQ\ FKLFNV RI WHVH
VSHFLHV GLHG 3XIILQV ) UDWUFXO DUFWFD QHVWG LQ EU
QXP EHUV DQG ICHGJ HG & RP P RQ ( LGHU 6 RP DWULD
P ROOVVLP D KDG EL} QXP EHUYV DQG * UD\ HJ * HHVH $ QVHU

DQVHU Z HUH LQFUHDVLQJ LQ EUHHGLQJ QXP EHUV

-

HVWQJ RI Z DGHUW Z KLFK DUH QRWDEXQGDQWRQ WKH LVADQGV

Z DV VXFFHVVIXO ' XQaQv & DAGULV DO LQD 3 XUSH

=3

DQGSLSHUV & P DULWP D 7 XUQVWQHV $ UHQDULD LQWUSUHV DQG

LWKH 6 WQW & DAGULV P LQXW Z HUH UHOOWYHO DEXQGDQWRQ

o

LJ UDWRQ LQ DXWP Q Z KLCH 5 X111V 3 KLCRP DFKXV SXJQD[

N

HUH YHU\ VFDUFH 1 RUZ HILDQ / HP P LQJV / HP P XV CHP P XV
Z HUH QRW UHFRUGHG RQ P DLQDQG WKQGUD DQG RQO I|HZ
VROAWUW ELUGV RI SUH\ Z HUH REVHUYHG P LJUDWQJ RYHU WKH
LVODQGV

, 3 7 DWULQNRY D

KDURORY ,VDQG 6 HP 2 VWRYRY $ UFKLSHOMJR QHDU

0 XUP DQ FRDVW 5 XVVLD f 1 f (

% UHHGLQJ FRQGLWRQV Z HUH IDYRXUDE H IRU FRORQLDO
VHDELUGV DV IRRG VXSSO Z DVJRRG 5 HSURGXFWYH VXFFHVV
Z DV RQO VHULRXVQO LQIKXHQFHG E\ LOHJDOHJJ FROHFWQJ

1 RUZ HJLDQ / HP P LQJV KDG DYHUDJH QXP EHU

< 9 . UDVQRY

< HQR] HUR / DNH HDVWUQ 0 XUP DQ FRDVW 5 XVVLD

f 1 f (

/ RFDOSHRSO UHSRUWG WDWO D\ Z DV FROG Z KLCOH -XQH
Z DUP DQG GUW -XQ Z DV FRRO Z LW DLU WP SHUDW UHV
IXFWDWQJ LQ WH UDQJH RI WR f& 5 DLQV Z HUH
UDUH DQG QRWKHDY\ LQ WH P LGGMH RI -XO EXWEHFDP H
WRUUHQWDO LQ WH VW ILYH GD\ SHULRG RI WH P RQW
* HQHUDOO Z HDWHU FRQGLWRQV Z HUH IDYRXUDECH IRU ELUG
UHSURGXFWRQ DQG KHDY\ UDLQV LQ OOW -XO DQHDG\ GLG
QRWDIIHFWEUHHGLQJ VXFFHVV 0 DP P DADQ SUHGDWUV Z HUH
DEVHQW LQ WH VWG\ DUHD Z KLOH DYLDQ SUHGDWUV VNXDV
6 WVWUFRUDULXV VSS DQG 5 RXJK CGHIJJHG % X]] DUGV % XWR
MDJIRSXV Z HUH P RVWD IHHGLQJ RQ YRMV Z KLFK Z HUH
FRP P RQ WHUH ) HGJAQJV RI Z DGHUV DQG SDVVHULQHV
Z HUH WNHQ E\ DYLDQ SUHGDWUV IDU CHVV RIWQ WDQ LQ
Z KHQ URGHQW Z HUH DEVHQW 5 HSURGXFWYH VXFFHVV
Rl ODUIH JXOW * XFRXV / DUXV K\ SHUERUHXV DQG : HVW
6 LEHULDQ + HUULQJ / KHXJAQL JXOOW Z DV (RZ HU WDQ LQ

GXH W UHJ XU SUHGDWRQ RQ WHLU FKLFNV RI : KLW
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WLCHG 6 HD ( DJAHV + DADHHWYV DCELFLOD WDW Z HUH
SUDFWFDO QRWVHHQ LQ

9 ' . RNKDQRY

RCRNRONRYD * XA 1 HUXW 5 LYHUP RXW 5 XVVLD

f 1 f (

/ DW VQRZ P HON SUHYHQWG UHSURGXFWRQ RI P DQ\
Z DWVUELUGY 7 KH Z HDWHU Z DV FRRO DQG UDLQ\ VWUWQJ
IURP -XO / HP P LQJV / HP P XV VLELULFXV Z HUH DE VHQW
Z KLCH RWKHU URGHQW Z HUH YHU\ UDUH $ UFWF ) R[ HV $ CRSHI
MJIJRSXV Z HUH UDUH 5 RXJK CHJJHG %X]]DUGV GLG QRW
EUHHG % URRGV RI ELUGV Z HUH CDWH DQG LQIUHT XHQW % URRG
VL] H Rl Z DWUIRZ OZ DV DSSUR[ LP DWHO VP DOCHU WK DQ
DYHUDJH % UHHGLQJ 7 HUHN 6 DQGSLSHU ; HQXV FLQHUHXV DQG
& RP P RQ 6QLSH * DOOLQDJR JDOOLQDJR Z HUH DEXQGDQW

DP RQJ Z DGHUV + HUULQJ * XQODP RQJ JXOOW

2 < 0 LQHHY

3 HFKRUD 5 LYHU GHOM DUHD DQG 5 XVVN\ = DYRURW

3 HQLQVX O 5 XVVLD f 1 f (

,FH RQ WKH 3 HFKRUD 5 LYHU EURNH XS WU WDQ GXULQJ WH

aDvw \ HDUV FD -XQH QHDU 1 DU DQ 0 DU f 1
( VWP DWHG Rl VQRZ FRYHU Z DV UHDFKHG RQ -XQH
DW f 1 DQG RQ -XQH DW f 1 7 KH VXP P HUZ DV

W DQG FKDUDFWULVHG E\ UHDVRQDEOH DLU WP SHUDW UHV

Z LWKRXWP DMRUVHWEDFNV

7 KH DUHD LV YHU FRP SCH[ LQ VWXFWUH DQG W SH RI
SUHGDWUV $ UFWF ) R[ LQKDELW WQGUD Z KLCGH 5 HG ) R[
9 XGBHV YXOGSHV WH GHOM Z LW EXVKHV ROYHULQH * X R
JXOR : RO & DQLV XSXV DQG % URZ Q % HDU 8 UVXV DUFWV
Z HUH SUHVHQWLQ $ UFWF ) R[ HV CHP P LQJV DQG YRGCHV
DCO Z HUH UDUH %\ JHQHUDO LP SUHVVLRQ SUHGDWR UV
GHWHUP LQHG EUHHGLQJ VXFFHVV LQ WKLV DUHD WR D IDU CHVVHU
H[ WVHQW WK DQ I XUWHU ( DVW 3 UH\ DEXQGDQFH IRU UDSWUV LV
CHVV F\ FO.F WKDQ LWLV NQRZ Q DW7 DLP \ U / HP P LQJV S\ D
P LQRU URCH Z KLOH 5 RRW9 RCH 0 LFURUXV RHFRQRP XV GRHV
LQVWDG : LORZ * URXVH / DJRSXV DJRSXV VKRZ V VRP H
F\ FAFLW Z LW EHLQJ DWD GRZ ,Q D KLOO DUHD

Z DV SHDN \ HDU IRU 6 QRZ\ 2 Z O 1\FWD VFDQGLDFD DQG
3 RP DULQH 6 NXD 6WUFRUDULXV SRP DULQXV EXWWLV FRXOG
EH GXH W IDFWUV IXUKHU W WKH ( DVWP RUH WKDQ CRFDO

IDFWUW ,Q WKHVH VSHFLHV Z HUH DEVHQW

0 5 YDQ ( HUGHQ

KDEXLND / DNH 5 XVVN\ = DYRURW3 HQLQVX®D 5 XVVLD

f 1 f (

6 P DOO DP RXQW RI VQRZ Z DV DFFXP XMWG GXULQJ YHUW
FROG Z LQWHU XS W f& Z LWK QHDUO DOO WH Z LQWHU
SUHFLSLWWRQ RFFXUULQJ GXULQJ $ SULO DQG 0 D\ -XQH
WP SHUDWUHV Z HUH EHORZ WH DYHUDJH ,WZ DV WKH Z RUVW
EUHHGLQJ \ HDU Rl RXU VWG\ LQ WUP V RI ODWQHVV WH LFH
RQ WH 3 HFKRUD 5 LYHU GLG QRW EUHDN XQWO -XQH

QRUP DOO LWKDSSHQV LQ COWH 0 D\

1 R URGHQW Z HUH REVHUYHG GXULQJ VWKH Z KRCH SHULRG RI
RE VHUY DWRQV - XQH - X0 $ EXQGDQFH RI $ UFWF
) RLHV DQG ELUGV RI SUH\ Z DV QRWFHDEO (RZ HU WDQ LQ

Z KLGH 6QRZ\ 2 Z O DQG 5 RXJK CHIJJHG % X]]DUG
Z HUH HQWUHO DEVHQW 2 QO KLWH WLCHG 6 HD ( DJCH Z DV
UHJ XDUO VHHQ DP RQJ ELUGV RI SUH\ 7 Z R Rl IRXUNQRZ Q

$ UFWF ) R[ GHQV Z HUH XQLQKDELWG Z KLH RQH RI

LOKDELWG GHQV FRQWLQHG \V\RXQJ Z KLFK LV D KDO WH

QXP EHURI \ RXQJ LQ WKH VDP H GHQ LQ

1 XP EHUV RI VNXDV DQG JXOW Z HUH C(RZ HU WDQ LQ
% UHHGLQJ QXP EHUV RI GXFNV Z HUH WKH CRZ HVWIRU WH
\ HDU VHULHV QNHZ LVH Z DV WH EUHHGLQJ GHQVLW R
% HZ LFNV 6Z DQ & \JQXV EHZ LFNLL QHVW LQ WH FRUH
VW G\ DUHD Z KHUH QRUP DQO SDLUV EUHG $ OVR FOXWK
VLJH LQ P RVW VSHFLHV RI Z DWURZ O Z DV ORZ HU WDQ
DYHUDJH QRWH[ FHHGLQJ HJJV LQ JHHVH DQG VZ DQV P HDQ
IRU % HZ LFNV 62Z DQ Z DV HJJV $ SURQRXQFHG
UHGXFWRQ LQ QXP EHUV Z DV UHFRUGHG LQ QHVWQJ ' XQaQV
7 HP P LQFN V & DAGULV WHP P LQFNLL DQG / LWMH VWQW DQG
5 X1V Z KLCOH 5 HG QHFNHG 3 KDADURS HV 3 KDDURSXV
OREDWY EHFDP H D VRP HZ KDW P RUH FRP P RQ WDQ LQ
,QFRP SCHW FOXWKHV Z HUH QRWLQIUHT XHQWLQ QHVW
R ' XQAQ DQG 7 HP P LQFNV 6 WQW ' HVSLW RI RZ
QXP EHUV R SUHGDW UV EUHHGLQJ FRQGLWRQV Z HUH
XQIDYRXUDEM IRU P DQ\ Z DWURZ O Z DGHUV DQG ELUGV RI

SUH\ P RVW EHFDXVH RI WKH FROG VS ULQJ

< 0 6KFKDGLRY $ 9 %HRXVRYD ( & 5 HHV

% HOXVK\D * XED 1 RYD\D =HP O D $ UFKLSHODJR 5 XVVLD

f 1 f (

([ FHSWRQDOO W VSULQJ Z DV IRORZ HG E\ D YHU VKRUW

DQG FROG VXP P HU Z LW XQVWEGC Z HDWHU 0 RUH WDQ D

KDA RI  GD\V IURP -X0 W $ XJXVW Z HUH
FKDUDFWULVHG E\ VWRUP \ Z LQGV Z LW RQO VXQQ\ DQG
Z LQGAHVV GD\ V 6 R X WK HUQ DQG HD VW UQ Z LQGV

SUHGRP LQDWG EULQJLQJ FROG IURP WH LFH ILOCHG . DUD
6 HD DQG . DUVNLH 9 RURW & KDQQHO 3 KHQRORJ LFDO | HDWK UHV
RI DXWP Q Z KLFK DUH W SLFDOIRU ODW $ XJ XVW VWUWHG W

DSSHDU DQUHDG\ IURP $ XJI XVW

/ HP P LQJ QXP EHUV RQ WKH * XVLQD\ D = HP O D 3 HQLQVX ™D
Z HUH YHU\ RZ EXWQRWVWKH P LQLP DO DIWU WH SHDN RI
1 XP EHUW RI SUHGDWUV Z HUH P LQLP DO RQH QHVWQJ
SDLU DQG D VLQJCH 5 RXJK CHJJHG % X]] DUG UDUH VNXDV RI
IRXU VSHFLHV QR $ UFWF ) R[ HV DQG 6 QRZ\ 2 Z OV / DUJH
JXO0 FRQFHQWDWG QHDU VHDELUG FRORQLHV + RZ HYHU
VLIWKDWRQ Z LW $ UFWF ) R[ HV DQG RZ O/ FRX0G EH GLIIHUHQW
EHIRUH VWKH VWUW RI REVHUYDWRQV RQ -X0 ' HVSLW
DGYHUVH Z HDWKHU UHSURGXFWRQ Z DV VXFFHVVIXOLQ : KLW
IURQWG $ QVHU DCELIURQV % HDQ $ IDEDOV DQG % DUQDFCH
%UDQW CHXFRSVLV JHHVH & RP P RQ ( LGHU P DQ\ EURRGV
UHFRUGHG 7 XUQVWRQH % CDFN CHJJHG . LWEZ DNH 5 LVVD
W\ GDFW ® YHU EDG LQ P XUUHV 2 WHU VSHFLHV Z HUH UDUH
EXW ICHGJ AQJV Z HUH UHFRUGHG LQ / LWWH 6 WQW ' XQaQ
3XUSOH 6DQGSLSHU 6 KRUHODUN ( UHP RSKLD DOSHVWLY
/ DSDQG & DOFDULXV (DSSRQLFXV DQG 6 QRZ 3 CHFWRSKHQD[
QLYDOV EXQWQJV 1 HVW RI 7 HP P LQFNV 6 WQW . LQJ ( LGHU
6 RP DWULD VSHFWELQV DQG / RQJ WLGHG ' XFN & DQJXD

K\ HP DAV LQ % HOXVK \ H YLODJH Z HUH GHSUHGDWG E\ GRJV

9 1 . DO DNLQ

1 RYD\D=HP O D$ UFKLSHOOJR VRXWHUQP RVWRI 6 RXW

.VADQG 5 XVVLD f 1 f (

$ FFRUGLQJ W UHSRUW RI ORFDOKXQWUV CHP P LQJV EHFDP H
DEXQGDQWDWWH VRXW RI 1 RYD\'D = HP O D ,VDQGV Z KHUH
$ UFWF ) R[ HV P RYHG WR I'UR P * XVLQD\ D = HP O D
3 HQLQVX D DWWKH VRXW Z HVW

9 1 . DO DNLQ



9 RUNXW 5 LYHU % ROVKH] HP HOY/ND\ D 7 XQGUD 5 XVVLD

f 1 f (

$ FFRUGLQJ WR REVHUYDWRQV IURP -XQH WR $ XJ XVwW
VHDVRQ Z DV DWW FRGOG DQG UDLQ\ 3 MDLQ W QGUD EHFDP H
VQRZ IUHH RQ -XQH RQO ULYHUY EURNH XS RQ
-XQH 6 QRZ IDO Z HUH IUHT XHQWLQ WH ILUVWKDQA RI -XQH
DQG RFFXUUHG RQFH LQ HDUO -XO / HP P LQJV Z HUH QRW
VHHQ Z KLCH YRCOHV DQG $ UFWF ) R[ HV Z HUH UDUH IR[ HV GLG
QRW EUHHG 2 Z O DQG 3 RP DULQH 6 NXDV Z HUH QRW VHHQ

5 RXJK HJJHG % X]] DUGV QHVWG EXWXQVXFFHVVIXQ

9 9 0 RUR]JRY

/ RZ HU2 E 5 LYHU 5 XVVLD f 1 f (

$ CRWRI VQRZ Z DV DFFXP XMDWG GXULQJ Z LQWU VKH DVW
VQRZ VWRUP V RFFXUUHG LQ CODWH 0 D\ 6 SULQJ Z DV CDWH LFH
EUHDN RQ 2 E 5 LYHU QHDU 6 DCHKDUG RQ -XQH LV RQO
GD\ HDUOGHU RI WKH CDWHVWNQRZ Q GDWI 6 XP P HU Z DV FROG
LQ WKH EHJLQQLQJ -XQH Z LW VQRZ SDWKHV RQ
VGRS HV UHP DLQLQJ XQWO -XQH DQG DVWLFH GLVUXSWRQ
RQ OONHV E\ -XQH RQO 0 LG VXP P HU Z DV Z DUP DQG
P RGHUDWHO Z HW Z KLOH HQG RI VXP P HU DQG DXVWKP Q Z HUH
Z DUP DQG UDLQ\ ,FH IRUP DWRQ RQ 2 E 5 LYHU RFFXUUHG
DOVR W RQ 1 RYHP EHU 7 KHUH Z DV YHU KLJK VSULQJ
Z DWHU CHYHOLQ WKH 2 E 5 LYHU IRRGSDLQ Z KLFK UHP DLQHG
XQWO W $ XJXVW 3 MQW JUHHQLQJ DQG ICRZ HULQJ
GHYHRSHG CDWHU VKDQ XVXDO $ P RQJ ELUGV HDUO P LJ UDQW
DUULY HG CDWHU WKDQ XVXDO 0 RVWLQVHFWYRURXV SDVVHULQHV
DQG Z DGHUV DSSHDUHG VRP HZ KDW DWU RU LQ DYHUDJH
GDWV 0 DMUW RI ELUGV DUULYHG LQ WKH YHU GVWGD\V RI
0 D\ RUILUVWGD\ VRI -XQH 5 HSURGXFWRQ RI P DQ\ VSHFLHV
GXFNV Z DGHUV SDVVHULQHV Z DV GHD\ HG DERXWRQH Z HHN

RQ DYHUDJH DQG HQGXUHG

1 XP EHW RI YROHV RQ Z DWHUVKHGV Z HUH ORZ RU DYHUDJH
MKGJLQJ E\ VLQJCH YLVXDO UHFRUGV / HP P LQJV Z HUH QRW
VHHQ DW DO ,Q ICRRGSMLQ SRSXMWRQV RI * URXQG 9 RH
$ UYLFROD WUUHVWLY RWHU YRCGHV DQG 0 XVNUDW 2 QGDWD
JLEHWLFXV SUHVXP DEO FUDVKHG DWWKH CDUJ HYWSDUWRI VKH
VXUYH\ HG DUHD GXH WR KLIK DQG SURCRQJHG ICRRG $ UFWF
DQG 5 HG IR[ HV Z HUH QRWVHHQ 5 RXJK CHJJHG % X]] DUGV
Z HUH RQO UHFRUGHG LQ VSULQJ RQ P LJUDWRQ RXWLGH WKH
IRRGSMLQ : DQGHULQJ / RQJ WLCHG 6 NXDV 6 W UFRUDULXV
CRQJLFDXGXV Z HUH REVHUYHG DWZ DWUVKHG WQGUD DUHDV
Z KLGH RWHU URGHQWVSHFLDAVHG SUHGDWUV Z HUH QRW

UHFRUGHG DWDQO

* XOOW Z HUH SUHVHQWLQ XVXDOKLIK QXP EHUV Z KLOH VZ DQV
Z HUH D OWYH OHVV FRP P RQ WDQ XVXDO * HHVH GR QRW
EUHHG LQ WH DUHD ' XFNV KDYH SUREDEO P RYHG IRU
UHSURGXFWRQ IURP WH IORRGSMMLQ W DGMFHQW DUHDV
Z KHUH WH\ EHFDP H P RUH DEXQGDQW WDQ XVXDO ,Q WH
IORRGSMLQ GXFN QXP EHUV LQFUHDVHG RQO Z LW RQVHWRI
DXWP Q P LJUDWRQ EXWWH\ Z HUH QRWKLIK DQ\ Z D\ $
IHZ EURRGV RI 7 XIWHG ' XFN $\W\D IXQJX®M UHFRUGHG
WHUH Z HUH YHU W % UHHGLQJ Z DV WKH P RVWVXFFHVVIXO
LQ 0 HDGRZ 3LSLW $ QWK XV SUDWQVLV WXVKHV UHGSRO/
KLW Z LQJHG & URVVELOO / R[ LD CHXFRSWUD DP RQJ

SDVVHULQHV E\ REVHUYDWRQV LQ OODWH VXP P HUDQG DXWP Q

1 XP EHUV RI DCGP RVWDOO Z DGHUWV Z HUH (RZ Z LWK WH RQO
H[ FHSWRQV RI : RRG 6DQGSLSHU 7ULQJD JOUHROD DQG

KLP EUHO 1 XP HQLXV SKDHRSXV Z KLFK GHQVLW Z DV RQO

$5&7,& %5 ( (" ,1* &21"' ,7,216

VAJ KW ORZ HU WKDQ XVXDO $ P RQJ JHQHUDOOD XQFRP P RQ
Z DGHUW RQ P LJUDWRQ LQ $ XJXVW LQ WH 2 E 5 LYHU
IRRGS®LQ 5 XIIV [/ LWMH 6 WQW DQG : RRG 6 DQGSLSHUWV
SUHGRP LQDWG 6 SRWHG 5 HGVKDQNV 7 ULQJD HU\ WURSXV
DQG * UHHQVKDQNV 7 QHEXOULD Z HUH UHFRUGHG UHOMWYHO
RIWQ % HFDXVH Rl IORRGHG XQWO WH HQG RI $ XJXVW
P XGIODOW D®RQJ FKDQQHO EDQNV DQG RQ VKDORZ @NHV
DYDLODEGH Z DGHU [IHHGLQJ KDELWW Z DV VXEVWQWDOO

UHGXFHG

HVSLWH RZ QXP EHUV RI SUHGDWUV DQG UHCDWY HO
IDYRXUDEOH Z HDWHU VILWDWRQ LQ P LG DQG W VXP P HU
EUHHGLQJ FRQGLWRQV IRU ELUGV FDQ EH HYDXDWG DV
DYHUDJH RUZ RUVH WKDQ DYHUDJH

6 3 3 DVNKDQ\

8 SSHUG6 FKXFK\ D 5 LYHU < DP DO 5 XVVLD f 1

R S G

7 KH VHDVRQ Z DV H[ WHP HO W Z LW YHU KLIK DQG
SURCRQJHG ICRRG / DUIH CGONHV EHFDP H LFH IUHH LQ -XO
RQO % DUULQJ Rl QRUWHUQ Z LQGV E\ HDVWHUQ VSXUV RI WKH
3 ROU 8 UDOV P DNHV Z HDWHU FRQGLWRQV LQ WKH 6 FKXWK\ D
5 LYHU FDWKP HQWUHWYHO JRRG LQ D (RQJ WHUP QRUP ,Q
VSLW RI H[ WHP HO XQIDYRXUDECH Z HDWHU FRQGLWRQV LQ
WLV DWW FRGOG Z LQG\ DQG UDLQ\ VHDVRQ ELUGV QHVWG LQ
XVXDO GDWYV IRU WH DUHD RQ Z DWHUVKHGYV DQG JHQWH XSSHU
VORSHV ,Q IRRGSLQ DQG GHSUHVVLRQV Rl ODUJH CONHV E LUG
QXP EHW Z HUH (RZ EHFDXVH RI VKH OOW LFH P HON EXW
QHW RUNV Rl SRQGV DQG VP DO (DNHV LQFOXGLQJ VKRVH LQ

IRUP HUJUDYHOSLW Z HUH TXLW GHQVHO SRSXOMWG

/ HP P LQJV Z HUH UDUH EXWKLIK QXP EHUV Rl YRCHV DORZ HG
EUHHGLQJ Rl 5 RXJK CHJJHG % X]]DUGV DQG 6 KRUWHDUHG
2 Z O/ $VLR IDP P HXV : LORZ * URXVH Z DV SUDFWFDOO
DEVHQW ,Q HDUO $ XJXVW IRRGSDLQ RI VWKH ORZ HU 2 E
5 LYHU Z DV VWOD XQGHU Z DWU DQG IHZ ELUGV HYHQ JXOO/
DQG GXFNV XVHG LW + RZ HYHU Z DGHU FRQFHQWDWRQV Z HUH
UHFRUGHG LQ VWKDW WP H RQ P DUVKHV DCRQJ WKH UDLX® D\
XQGHU FRQVWXFWRQ DQG RQ QHW RUNV RI GNHV QHDU
/ DERURYD\ D VHWMHP HQW 5 RXJK CHJJHG % X]] DUGV FRX QG
EH VHHQ HYHU NP DORQJ WH UDL&Z D\ 2 EVND\ D
% RYDQHQNRYR Z KHUH DO/R 6 KRUWHDUHG 2 Z O/ Z HUH QRW
XQFRP P RQ 6QRZ\ 2 Z O/ DQG $ UFWF ) R[HV Z HUH
UHFRUGHG VRP HWP HV / RFDOSHRSOH UHSRUMG QHVWQJ RI D
6 QRZ \ 2 Z OSDLULQ WKH DUHD

7 5 $ QGUHHYD

(_ UNXW 5 LYHU < DP DO 5 XVVLD f 1 f (

% UHHGLQJ FRQGLWRQV Z HUH IDYRXUDECH IRU 5 RXJK HJJHG
% X] ] DUG GXH W WH VHFRQG VXFFHVVLYH VHDVRQ RI ERW
CHP P LQJ DQG YR SHDNV DEVHQFH RI 5 HLQGHHU 5 DQJ LIHU
WUDQGXV KHUGV LQ WH VWG\ DUHD LQ QHVWQJ SHULRG DQG
UHOOWYHO IDYRXUDEM Z HDWHU FRQGLWRQV $ UFWF ) R[ HV
Z HUH FRP P RQ DQG EUHG 3 RP DULQH 6 NXDV QHVWG
VX FFHVVI X QO

$ $ 6RNRRY

0 HGXVD %D\ 7 DLP \ U 5 XVVLD f 1 f (

0 LQLP XP DLU WHP SHUDWUHV Z HUH DURXQG IUHH] LQJ SRLQW
DQG P D[ LP XP WP SHUDWUHV Z HUH P DLQO DURXQG f&
0 HDQ DLU WP SHUDWUHV RI -XQH DQG -XO Z HUH f&

ORZ HU WDQ DYHUDJH 8 QXVXDOO DEXQGDQW SUHFLSLWWRQ
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Z DV REVHUYHG LQ -XQH P P DQG -X0

P P GDW RI P HWRURORJLFDO VWWRQ DW' LNVRQ + HDY\
VQRZ IDOO RQ -XQH UHVXOMG LQ D VQRZ D\ HU RI

FP EXWWLV KDG QR DSSDUHQWQHJDWYH LP SDFWRQ ELUGV
$ WU WH ILUVWW Z HHN RI -XO WH Z HDWHU LP SURYHG DQG
WHUH Z HUH VRP H GD\'V Z LW P DQ\ VXQ KRXUV : LQGV
YDULHG HQRUP RXVO ERW IRU VSHHG DQG GLUHFWRQ 0 RVW

GD\ VKDG VRP H SUHFLSLWWRQ P DLQO DV KHDY\ IRJV

,Q WH Z KROH VWG)\ DUHD JRRG QXP EHUV RI 6 LEHULDQ
I HP P LQJ / HP P XV VLELULFXV Z HUH IRXQG GHQVLWHV
DSSUR[ LP DWQJ DQLP DOV KD DWP D[ LP XP 6 R KLIK
QXP EHUY Z HUH UHFRUGHG GXULQJ WH ILUYW Z HHN DIWU
DUULY DORQ -XQH Z KHQ WQV RI WWKHVH URGHQW Z HUH VHHQ
HYHU GD\ DQG GURSSHG W D P LQLP XP DURXQG P LG -XO

Z KHQ GD\V Z LW VHHLQJ RQO RQH RUW R CHP P LQJV Z HUH

SRVVLECH ' XULQJ WKH ODVWZ HHNV EHIRUH GHSDUWUH RQ
-XQ P DQ\ QHVW Z LW XS W \RXQJ OHP P LQJV Z HUH
IRXQG $ OKRXJK Z DV H[ SHFWG WR EH DQ

LQWHUP HGLDW \ HDU LQ WKH WUHH \ HDU CHP P LQJ F\ FCOH LW
VKRXOG SUREDEO EH FRQVLGHUHG D SHDN \ HDU & RODUHG
/ HP P LQJ ' LFURVWQ\[ WUTXDWYV Z DV SUHVHQW LQ JRRG
QXP EHUVY DOKRXJK EHLQJ P XFK VFDUFHU WDQ 6 LEHULDQ

RQH DQG P DLQO UHVWLFWG W GU\ SDUW RI WH VWG\ DUHD

HVSLW GHOD\ RI VSULQJ IRU DERXW GD\ V DQG KDUVK
Z HDWHU FRQGLWRQV GHQVLWHV RI EUHHGLQJ ELUGV Z HUH
KLJKHU WKDQ LQ WH W R SUHYLRXV \ HDUV SUREDEO GXH W
KLI KHU GHP P LQJ GHQVLWHV ,Q Z DGHU GHQVLWHV Z HUH
HYHQ P RUH KLJK YV SDLUV VT NP EXWLQ

P RUH 3 RP DULQH 6 NXDV % UHQW * HHVH % UDQW EHUQLFOD
6 QRZ\ 2 Z OV DQG SDVVHULQHV Z HUH EUHHGLQJ HYHQ WKRXJK

CHP P LQJ GHQVLWHV GHFQAQHG GXULQJ -XO

1 XP EHURI Z DGHU WVHUULWVRULHV SHU VT NP Z DV  LQ 3 DFLILF
* ROGHQ 3 RYHU 3 XYLDQAV IXOrD LQ & XUHZ 6 DQGSLSHU
& DOGULV 1HUUXJ LQHD LQ / LWeH 6 WQW LQ ' XQaQ

LQ 7 XUQVWQH DQG LQ 5 LQIHG 3 CRYHU & KDUDGULX V

KLDWFXO ' HQVLW Rl SDVVHULQH WHUULMRULHV SHU VT NP
Z DV DOVR KLIK DQG HTXDOHG LQ 6 KRUH / DUN LQ
/ DSDQG % XQWQJ DQG LQ 6 QRZ % XQWQJ 3 RP DULQH

6 NXD Z DV EUHHGLQJ LQ YHU KLIK GHQVLW QHVW S HU
VT NP 6 QRZ\ 2 Z OV KDG QHVW LQ WKH DUHD RI VT
NP QHVWVT NP Z LW VHYHUDO ELJ FRORQLHV RI
% UHQW* HHVH QHVW DURXQG WH RZ OQHVW 3 UHGDWRQ
E\ VNXDV DQG RZ O/ VHHP HG (RZ W P RGHUDW QR SUHFLVH
GDVWD SUHGDWRQ E\ $ UFWF ) R[ HV QRWUHFRUGHG $ QO ELUGV
KDG REYLRXVO VXFFHVVIXO QHVWQJ DOVR QRW VSHFLILFDOO

DIITHFWG E\ DELRWF IDFW UV

+ YDQ . GHHI 6 9 . KRP HQNR ) : LOHP V $ 9 RONRY

0 % HUH]LQ $ % XEQFKHQNR

INVRQ 7 DLP \ U 5 XVVLD f 1 f (

1 RWP XFK VQRZ Z DV VWOO SUHVHQWRQ DUULYDO DW -X0
EXW WH VHD Z DV VWO IUR]HQ DQG P HOMG W % RW
CHP P LQJ VSHFLHV 6 LEHULDQ DQG & RODDUHG Z HUH DEXQGDQW
LQ WKHLU UHVSHFWYH KDELWW : H FROHFWG VDP SCHV IURP
6 LEHULDQ / HP P LQJV IRU JHQHWF DQDO VLV WKXV QRWVHWLQJ
DQ\ VWQGDUG WS OQHV 6 RP H LQGLFDWRQV RQ -X0 RQ
VKH LVODQG ' LNVRQ Z H WDSSHG 6 LEHULDQ / HP P LQJV LQ
VQDS WDSV VHWIRU DERXW KRXUV / DWU Z H FDSWUHG
CHP P LQJV Z LWK D GRJ 2 Q $ XJXVWRQ WH VP DO, VDQG
9 HUQ f 1 f ( VWKH GRJ FDSWKUHG URGHQW LQ

KRXUW RQ $ XIXVWFRVH W % UD] KQLNRYD f

1 f ( HP P LQJV LQ OHVV WDQ KRXUY Z HUH
FDSWUHG RQ DQ DUHD RI DERXW [ P UHCDWY HO
Z HWVORSH Z LW JUDVVHV DQG Z LOORZ VKUXEV $ UFWF ) R[ HV

Z HUH FRP P RQ DQG WHLUSXSV Z HUH VHHQ VHYHUDOWP HV

$ V WSLFDO IRU D \ HDU RI KLIK P P LQJ GHQVLWHV WHUH
Z HUH P DQ\ ELUGV Z DGHUY JHHVH DQG UDS WUV DQG P DQ\
Rl WHP EUHHGLQJ ,WZ DV D FOHDU FRQWDVWW Z KHQ
CHP P LQJV Z HUH VFDUFH % HW HHQ ' LNVRQ YLODJH DQG
LOKHCOP % DUHQW |ILHOG VWWRQ DW WH 0 HGXVD %D\ Z H
FRXQWG 6 QRZ\ 2 Z O SDLW DQG W R 5 RXJK CHJJHG
% X] ] DUG SDLU Z KLCH GULYLQJ DORQJ WH WDFNV
NP ( DVW DUG I|URP LNVRQ P DQ\ % UHQW * HHVH Z HUH
EUHHGLQJ % HKLQG WKH P DJQHWF VWG\ VWWRQ . RCED
RQH RU W R SDLUV Z HUH VHHQ LQ HYHU VP DO YDOH\ Z LW
VP DCO VWHDP Z H FURVVHG 2 Q WH LVODQG 6 HYHURN
EHW HHQ ' LNVRQ ,VODQG DQG ' LNVRQ P DLQCDQG WHUH Z DV
D FRARQ\ RI VHYHUDO vV $ UFWF 7 HUQV

( KULFK

3 XUD DQG ORZ HU 3\ DVLQD ULYHUV 7 DLP \U 5 XVVLD

f 1 f (

2 Q -XQH WHP SHUDWUH UHDFKHG f& EXW LQ WKH
IROORZ LQJ W R Z HHNV Z HDWKHU EHFDP H FRRCHU Z LW UDLQV
DQG RFFDVLRQDOO VQRZ ) RRG Z DV D OWMH WU WKDQ
XVXDO DQG QRW KLIK ) XUKHU SKHQRCRJLFDO HYHQW
GHYHORSHG DFFRUGLQJ W VFHQDULR RI DQ DYHUDJH VHDVRQ
+ RZ HYHU LQ -XO DQG $ XJXVWWHUH Z HUH IHZ Z DUP GD\ V
DOP RVW GDLO P RGHUDW W VWRQJ Z LQGV Z HUH EQRZ LQJ
RIWIQ UDLQHG 6 W0D Z HDWKHU DQRP DQHV Z HUH J HQHUDOO. QRW

UHFRUGHG

+ LJK OHP P LQJ DEXQGDQFH GHWUP LQHG KLIK QXP EHUV DQG
JRRG UHSURGXFWYH VXFFHVV RI 6QRZ\ 2 Z O/ 5 RXJK
CHJ JHG % X] ] DUGV DQG RWKHU URGHQW VS HFLDOVHG S UHGDWR UV
DV Z HODO DV Z LOGIRZ O JHHVH LQ SDUWFXMU 1 XP EHW RI
Z DGHUV Z HUH DO/R VXEVWQWDOO KLJKHU WKDQ LQ
3 HUHJ ULQH ) DOFRQV ) DOFR SHUHJ ULQXV Z HUH EUHHGLQJ
VXFFHVVIX0O $ UFWF ) R[ HV Z HUH DEXQGDQWDQG RFFXSLHG
RI NQRZ Q GHQV EXW VWKHLU LP SDFWRQ Z LOGIRZ O
Z DV P LQLP DO ) RUH[DP SCH HJJV LQ DGO QHVW LQ D  SDLU
FRORQ\ RI 5 HG EUHDVWG * HHVH %UDQW UXILFROLV QHDU
6QRZ\ 2 Z 0O QHVW KDWKHG VXFFHVVIXOO LQ VSLW RI
SUHVHQFH RI DQ DFWYH IR[ GHQ LQ P 5 HSURGXFWYH
VXFFHVV Rl SDVVHULQHV FRXOG KDYH EHHQ DIITHFWHG E\ VWRQJ
Z LQGV FRP ELQHG Z LW UDLQ DQG UHMWYHO ORZ DLU
WP SHUDWKUHV * HQHUDOO EUHHGLQJ FRQGLWRQV IRU ELUGV
FDQ EH FKDUDFWULVHG DV  EHWHU WDQ DYHUDJH RU
IDYRXUDE CH

< , . RNRUHY - 4 XLQQ

1 \DSDQ HHYDWRQ XSSHUS$ JDSD 5 LYHU 7 DLP \ U

5 XVVLD f 1 f (

7 KHUH Z HUH GD\'V Z LW UDLQV EXWZ LWRXWKHDY\ UDLQV
DQG HLIKWHQ VXQQ\ GD\V LQ -XOQ % RW 6 LEHULDQ DQG
& RODUHG / HP P LQJV Z HUH DEXQGDQW Z KLH QHLWHU $ UFWF
) RLHV QRU : RO'HV RU WHLU WDFHV Z HUH VHHQ LQ WH
SHULRG RI VWGLHV IURP WR -X0 $ LQVSHFWG GHQV
Rl $ UFWF ) R[ HV UHP DLQHG XQLQKDELWG IRU D QXP EHU RI
\ HDUV DOKRXJK Z LQWU KXQWQJ RQ IR[ HV Z DV VXFFHVVIXO
DV UHSRUWG E\ ORFDO SHRSO ( UP LQHV 0 XVWO HUP LQHD

Z HUH UDUH 6 XSSP HQWG E\ JRRG Z HDWHU WH DO RVW



FRP SCHW DEVHQFH RI SUHGDWUV CHG WR VXFFHVVIXO
UHS URGXFWRQ RI QXP HURXV ELUGV 3 DUWF X CDUO KL K
GHQVLW LQ WH VWG\ DUHD Z DV UHDFKHG E\ % DU WLGHG
* RGZ LW / LP RVD ODSSRQLFD XS W UHFRUGV SHU NP

DQG : LORZ * URXVH Z KLOH FRP P RQ VSHFLHV LQFOXGHG
7 XUQVWRQH 5 RXJK HJJHG % X]]DUG DERXW SDLUV vT

NP WUXVKHV 3 RP DULQH 6 NXD $ UFWF 7 HUQ % OXHWURDW
I XVFLQLD VYHFLFD 7 HP P LQFN V 6 WQW * UH\ 3 XYLDbQV

VI XDWUR® DQG 5 LQJHG 3 ORYHUV Z HUH DOVR VHHQ

2 |/ 0 DNDURYD

$ UL 0 DV 7 DLP \ U 5 XVVLD f 1 f (

7 KHUH Z DV OWMH VQRZ GXULQJ VHYHUH Z LQWU DW HDVWUQ
7 DLP VU 6 WRQJ DQG ORQJ ODVWQJ VQRZ VWUP V Z HUH UDUH
6 SULQJ Z DV HDUO FROG DQG GHYHORSHG TXLFNO Z KLFK
UHVXOMG LQ D FRP SCHW VQRZ P HONRQ -XQH Z KLFK LV

Z HHNV HDUOGLHU WKDQ XVXDO ) RRG Z DV (RZ DQG WKH

KDWQJ D 5 LYHU EHFDP H LFH 1 UHH QHDU . KDWQJD
VHWMHP HQWRQ -XQH Z KLFK LV D Z HHN HDUQHU WKDQ XVXDO
6 XP P HU Z DV FRRO DQG UDLQ\ Z LW TUHT XHQW
W XQGHUVW UP V EXW Z LWKRXW VQRZ IDOOV . Q DXWP Q

VQRZ FRYHU HVWE QVKHG HDUOLHU WKDQ XVXDO GXULQJ WH VW

GD\ SHULRG RI 6 HSWP EHU 6 WUW RI EUHHGLQJ VHDVRQ
Z DV JHQHUDOO IDYRXUDEM IRU UHSURGXFWRQ RI ELUGV
% LUGV DUULYHG HDUGHU WDQ DYHUDJH HYHQ OOW P LJUDQW
ONH SKDMURSHV DQG $ UFWF 7 HUQ DSSHDUHG LQ ILUVWGD\ V RI

-XQH * HHVH DQG GXFN QXP EHUV Z HUH ORZ HUWDQ XVXDO

/ HP P LQJV Z HUH UDUH LQ VSULQJ DQG DOP RVWGLVDSSHDUHG
LQ VXP P HU $ UFWF ) R[ HV Z HUH UDUH DV Z HOO DQG WKH\ GLG
QRW EUHHG 5 RXJK CHJJHG % X]]DUGV KDG RQ DYHUDJH
FKLFNV LQ QHVW Z KLFK LV IHZ HU WDQ LQ CHP P LQJ
VHDVRQV $ P RQJ VNXDV / RQJ WLAHG 6 NXDV Z HUH
QXP HURXYV EXW WH\ DCP RVW GLG QRW QHVW DQG Z HUH
FROHFWQJ IRRG QHDU KXP DQ VHWWHP HQW 3 UHGDWRQ
SULP DULO E\ JXOWW DQG VNXDV Z DV KHDY\ DQG Z DGHU
EURRGV Z HUH UDUHO VHHQ

$ $ * DYULRY

% OXGQD\ D 5 LYHUP RXW 7 DLP \U 5 XVVLD f 1

—r

3 KHQRCRJ LFDOO Z DV WH HDUQHVW DP RQJ VWK G\
VHDVRQV Z LW UDSLG GHYHORSP HQWRI VQRZ P HON UHVXOANQJ
LQ FRYHUDJH RQ -XQH DQG FRP SOHW RVV RI VQRZ
E\ -XQH ) RRG LQ Z DV DOVR WKH HDUQHVWLQ \ HDUV
QR IRRG RFFXUUHG LQ DQG RZ H[ SDQGLQJ RQO DW
DERXWD KDA RI WKH ICRRGSMLQ WHUULWVRUW 6 QRZ VWUP RQ
-XQH Z DV HDUO HQRXJK WR KDYH OWMH LQIXHQFH RQ ELUG
GLVWILE XWRQ DQG EUHHGLQJ VFKHGXOH 6 XP P HU VHDVRQ Z DV
DOVR WKH P RVWZ HWDP RQJ VWG\ VHDVRQV EXWQRWFRGOG DQG
QRW S DUWFXCDUO Z LQG\ Z KLFK P DGH HQYLURQP HQWO
FRQGLWRQV J HQHUD QO T XLWH IDYRXUDE H IRU E LUG

UHS URGX FWRQ

/I HP P LQJ QXP EHUV LQFUHDVHG LQ FRP SDULVRQ Z LW W R
SUHYLRXV VHDVRQV DFFRUGLQJ WR YLVXDO HYDXDWRQ
DOKRXJK QRWUHDFKLQJ WH P D[ LP XP RI $ V XVXDO
IRU WKH VLW 6 LEHULDQ / HP P LQJV SUHYDLOHG LQ QXP EHU
Z LK RQO Rl LGHQWILHG DQLP DO/ EHLQJ & RODUHG
/I HP P LQJV § SURQRXQFHG SHDN RI P P LQJ UHFRUGV
RFFXUUHG LQ - XQH DQG HDUQAHU WKDQ LQ RWHU\ HDUV Z KLCOH LQ

-XQ OHP P LQJV EHFDP H DV UDUH DV LQ VRP H RI VHDVRQV

$5&7,& %5 ( (" ,1* &21"' ,7,216

Z LMK URGHQWQXP EHU GHSUHVVLRQ $ UFWF IR[ HV Z HUH CHVV
FRP P RQ WDQ LQ EXWGLG QRWGLIIHU LQ DEXQGDQFH
IURP RWHU\ HDUVY 5 HFRUGV RI IR[ HV Z HUH P RUH IUHT XHQW
LQ HDUO -XQH GXULQJ WH SHDN RI CHP P LQJ QXP EHUV $

GHQ Z LW \ RXQJ FRVH W WH P DLQ VWG\ SORWUHP DLQHG

DFWYH DWOHDVWXQWOWH HQG RI -XO

6 SULQJ SHDN RI CHP P LQJ QXP EHUV DORZ HG EUHHGLQJ RI
URGHQW VSHFLDAQWVHG DYLDQ SUHGDWUV VXFK DV 3 RP DULQH
6 NXDV DQG 6 KRUWHDUHG 2 Z O / RQJ WLAHG DQG 3 RP DULQH

6 NXDV VXFFHVVIX0O SURGXFHG FKLFENV

( bDuO VHDVRQ SKHQRORJ\ UHVXOMG LQ WH KLIKHVWQXP EHUV
RI 3 HFWUDO 6 DQGSLSHUV & DAGULY P HODQRWV IRU WH
SHULRG RI REVHUYDWRQV Z KLH WH WWO ELUG GHQVLW RQ
WH P DLQ VWG\ SORW Z DV WH QH[ W DIWU Z KHQ
QXP EHW RI 5 HG 3 KDDURSHV 3 KDMDURSXV IXAQAFDULXV DQG

/ LWMH 6 WQW Z HUH KLJ KHU

1 HVWVXFFHVV LQ Z DGHUV Z DV YHUW KLIK LQ

GXH W ORZ SUHGDWRQ E\ $ UFWF ) R[ HV $ OKRXJK VWJH RI
WH GOHP P LQJ F\FOH LQ FRXOG QRW EH SRVLWYHO
LGHQWILHG DV D SHDN UHSURGXFWYH SHURUP DQFH RI ELUGV

Z DV W SLFDOIRUD JRRG CHP P LQJ \ HDU

0 < BRCORYLHY 9 9 * RORYQ\ XN 9 1 . UDLQRY

% LNDGD 5 LYHU 7 DLP \ U 5 XVVLD f 1 f [¢

6 SULQJ Z DV HDUO DQG GHYHORSHG TXLFNO VQRZ P HOW
VWUWHG RQ -XQH DQG FRP SCHWG RQ -XQH H[ FHSWIRU
SHUP DQHQW VQRZ SDWKHV  Z LW FRYHUDJH RQ
-XQH ,FH EUHDN RQ WKH % LNDGD 5 LYHU RQ -XQH Z DV WKH

HDUQLHVW IR U VHDVRQV RI REVHUYDWRQV EXWIORRG Z DV

QRWKLIK DOMRXJK H[ FHHGHG WH RQH RI 5 DLQ IORRG
RQ -XQ Z DV P RGHUDWO KLIK Z KLH WKH VHFRQG RQH
RQ -XO RFFXUUHG DOQUHDG\ LQ SRVWQHVWQJ SHULRG

DQG GLG QRW DIIHFW QHVW VXFFHVV RI ICRRGSDLQ QHVWQJ
ELUGV SULP DULO 5 LQJHG 3 CRYHW $ LU WP SHUDWKUHV
GXULQJ VXP P HU UHP DLQHG P RVWD LQ WKH UDQJH RI f&

DQG FURVVHG WKH f& CGHYHORQO RQFH RQ -X0 7 KH
VHDVRQ Z DV UDWHU UDLQ\ DQG YHU Z LQG\ Z LW Z LQG

YHORFLW UHDFKLQJ P V LQ VRP H GD\V

' HSUHVVLRQ RI CHP P LQJ QXP EHUY FRQWQXHG IURP

DOKRXJ K LQ FRQWNDVW Z LWK WH OOWHU VHDVRQ Z KHQ
CHP P LQJV Z HUH QRW UHFRUGHG DW DOO LQ IRXU
6 LEHULDQ / HP P LQJV Z HUH VHHQ DQG WUHH P RUH Z HUH
FDXJKWSHU WDSSLQJ QLIKW DQG IRXQG LQ D QHVWRI
5 RXJK CHJJHG % X]]DUG $ UFWF ) R[ HV Z HUH UDUHO VHHQ
DOKRXJK W R DQLP DO/ Z HUH VW\ LQJ GXULQJ WKH VHDVRQ LQ
WH VWG\ DUHD RQ GLIITHUHQWEDQNV RI WH % LNDGD 5 LYHU
1 RQH RI VXUYH\ HG GHQV Z DV LQKDELWG KRZ HYHU
EUHHGLQJ Z DV FRQILUP HG E\ D YLVLWRI WH FDP S E\ D

\RXQJ LQ ODWH $ XJ XVWWR IHHG RQ Z DVW

2 Q RXU DUULYDO RQ -XQH IRXU ELUG VSHFLHV Z HUH DQUHDG\

SUHVHQW LQ WKH VWG\ DUHD Z KLOH P RVWRI ELUGV DUULYHG

EHW HHQ DQG -XQH ) LUVW QHVW / LWOH 6 WQW Z DV
IRXQG RQ -XQH DQG E\ -XQH DC® RVWD@ ELUGV KDG
FRP SCHW FOXWKHV ) LUWWW Z DGHU FKLFNV RI 5 HG
3 KDODURSH DSSHDUHG RQ -X0  Z KLOH |ILUVW SDVVHULQHV

/ DSMQG % XQWQJV DQG 6 KRUH / DUNV KDWKHG DQUHDG\ LQ
MW -XQH DQG IHGJIJHG RQ - X0 7 KH OOWVW FKLFNV
KDWKHG LQ % DU WLCHG * RGZ LW EHW HHQ -XQ Z KHQ

P RVW FKLFNV Rl & XUCHZ 6 DQGSLSHU ' XQQAQ DQG / LwWvH
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6 WQW DQUHDG\ IHGJHG 6 WOHUV ( LGHU 3 RO VWFW VW OHUL
Z KLFK KDV EHHQ EHFRP LQJ LQFUHDVLQJ O FRP P RQ LQ

V Z DV RQO VHHQ RQ - XA GXULQJ KRXUW RQ
LQWHQVLY H P LJ UDWRQ RI P DOHV W P RXOMNQJ DUHDV
1 XP EHUV LQFUHDVHG LQ FRP SDULVRQ Z LW LQ 3 DFLILF
* ROGHQ 3 (RYHU DQG HVSHFLDOO LQ / DSMQG % XQWQJV
GHFUHDVHG LQ 6 QRZ % X QWQJ : KHDWDU 2 HQDQWH
RHQDQWH ' XQaQ * UH\ 3 RYHU 5 LQJHG 3 RYHU 7 KH
MDWHU VSHFLHV KRZ HYHU H[ SDQGHG W GU VDQG\ VORSHV
IURP WH XVXDO KDELWW ULYHULQH JUDYHO EHDFKHV $ WWH
VDP H KLIK OHYHO UHWLQHG WH QXP EHUY RI % DU WLCHG

* RGZ LW/ LWVMH 6 WQWDQG 5 HG 3 KDDURSH

HVSLW CRZ OHP P LQJ QXP EHUV DQG UDWHU XQIDYRXUDE H

Z HDWHU QHVWQJ Z DV VXFFHVVIXO LQ P RVW RI EUHHGLQJ

VSHFLHV 2 QO RI P RQLWUHG QHVW Z HUH GHSUHGDWG
E\ $ UFWF ) R[ HV E\ / RQJ WLOHG 6 NXD E\ + HUULQJ
* X0 DQG WDP SCHG E\ 0 XVNR[ 2 YLERV P RVFKDWV

& KLFNV Rl 5 RXJK HJJHG % X]] DUGV KDWKHG LQ RQH QHVW
RI IRXU $ OVR FKLFN P RUWOW Z DV KLJK LQ + HUULQJ * X OO/

D FRORQ\ RI QHVW RQ DQ LVODQG LQ WH < DP X 1 HUX % D\
SURGXFHG RQO ICHGJ AQJV Z KLOH FKLFNV Z HUH IRXQG
GHDG 2 QH RI FKLFNV VXUYLYHG LQ 3 RP DULQH 6 NXDV DQG
RQH RI LQ / RQJ WLHG 6 NXDV : DGHUEURRGV LQ DW -XO

FRQVLVWHG R RU FKLFNV RQO

, 1 3RVSHRY 0 1 . RURGHRYD

6 DJDVW U,VODQG QRUWHUQ / HQD 5 LYHU' HOM < DNXWD

5 XVVLD f 1 f (

6 SULQJ Z DV DYHUDJH LQ WP LQJ EXWYHU Z DUP DQG UDSLG
LQ GHYHORSP HQW 6 QRZ FRYHU UHGXFHG W RQ - XQH
DQG Z DV JRQH E\ -XQH 5 LYHU EURNH XS RQ - XQH
H[ WHP DO ICRRG Z DV QRWREVHUYHG 6 XP P HU Z DV DYHUDJH

LQ WVHP S HUDWK UH

DUP DQG UDSLG VSULQJ DORZ HG P DVV EUHHGLQJ RI
VRXWHUQ IRU WH VLW VSHFLHV QNH VP DOOVLIH JXOO
% HZ LFNV 6Z DQ VRP H Z DGHW 1 HVWQJ RI 3 LQWLO $ QDV
DF X WD DQG / RQJ ELOHG RZ LWKHU / LP QRGURP XV
VFRORSDFHXV Z DV UHFRUGHG LQ WKH DUHD IRU VKH ILUVWWP H
VLQFH WKH VWUWRI REVHUYDWRQV LQ $ WLUG LQ D URZ

VHDVRQ Rl QRQ SHDN CHP P LQJ QXP EHUV UHVXOMG LQ DQ
DOP RVWFRP SCHW DEVHQFH RI $ UFWF ) R[ HY QRQ EUHHGLQJ

Rl RZ O/ 5 RXJK CGHJJHG % X]]DUGV 3RP DULQH 6 NXDV

3 UHGDWRQ Z DV QHJ QJLECH DQG QHVWQJ VXFFHVVIXOLQ P RVW
VSHFLHV 0 LOG VXP P HU VWHP SHUDWUHV DQG VRP HZ KDW
SURRQJHG DXWKP Q Z LWMKRXWIURVW SUHVXP DEO SURP RWG
VXFFHVVIXOICOHGJ LQJ

' 9 6RORYLHYD

%\ NRYVND\ D FKDQQHO 6 ( / HQD 5 LYHUGHOM 5 XVVLD

f 1 f (

6 SULQJ Z DV DYHUDJH LQ WP LQJ EXWZ DUP DQG GHYHORSHG
TXLFNOQ ) RRG DO/R RFFXUUHG LQ XVXDO GDWYV DQG KDG
DYHUDJH CHYHO 6 XP P HU Z DV FROGHU WDQ XVXDO EXWGU

DQG Z LWKRXWH[ WWHP DO Z HDWHU HYHQW / RZ QXP EHUV RI
$ UFWF ) R[ HV DQG EHJLQQLQJ RI P P LQJ SRSXMWRQ
LQFUHDVH UHVXOMG LQ CRZ SUHVVXUH RI SUHGDWUV 1 HVW

EURRGV DQG IRFNV RI \RXQJ ELUGV Z HUH VHHQ IRU DO
FRP P RQ VSHFLHV RI WH / HQD ' HOMD * UH\ 3 DFLILF
* ROGHQ DQG 5 LQJHG SRYHUV 5 XII ' XQAQ / LWH DQG

7 HP P LQFN V VWQW 3 HFWUDO DQG & XUMHZ VDQGS LS HUV

7 XUQVWR QH 5 HG 3 KDADURSH & RP P RQ DQG 3 LQWLO
* DOOQDJR VWHQXUD VQLSHV Z HUH UHFRUGHG LQ WKH VRXWHUQ
SDUWRI WKH GHOM Z KHUH WKH\ SUREDEO QHVWG * HQHUDQO

WH VHDVRQ Z DV IDYRXUDEOH IRU ELUG UHSURGXFWRQ

9 , 3R] GQ\DNRY

,QGLJLUND 5 LYHUP LGGOH UHDFKHV < DNXWD 5 XVVLD

f 1 f (

6 XP P HU Z DV UDWHU Z DUP FORVH W DYHUDJH DQG GU\
Z LW D VLQJ OH QLI KWIURVWRQ -XQH % UHHGLQJ FRQGLWRQV
Z HUH FORVH WR DYHUDJH Z LWKRXWSURQRXQFHG GHYLDWRQV LQ
QXP EHW DQG UHSURGXFWYH VXFFHVV RI P RVW VSHFLHV
/ HP P LQJV DQG YRCHV Z HUH UDUH DQG URGHQWVSHFLDOVHG
SUHGDWUV KDG ORZ QXP EHU * URXQG QHVWQJ ELUGV
VXITHUHG IURP QXP HURXV: RO‘HV FRP P RQ % URZ Q % HDUV

6 DECHV 0 DUWHV ] LEHOOLQD DQG ( UP LQHV

$ ., $ UW XNKRY

$ ENL' HSUHVVIRQ < DNXWD 5 XVVLD f 1
_fr
6 QRZ UHGXFHG W FRYHUDJH E\ 0 D\ DQG
P RVWD P HOMG RII E\ 0 D\ 6 QRZ IDOO RI
0 D\ UHVXOMG LQ D FP O\ HURI VQRZ Z KLFK P HOMG RII
E\ 0 D\ 5 LYHUV EURNH XS RQ 0 D\ -XQH

6 XP P HU Z DV GU Z KLFK UHVXOMG LQ VP DOO SUHFLSLWWRQ
DP RXQW LQ P RXQWLQV DQG YHUW RZ VSULQJ IRRG DQG
VXP P HU Z DWHU CGHYHO LQ DUJH ULYHUV WH ,QGLJLUND 5 LYHU
LQ SDUWFXCU HDWHU FRQGLWRQV Z HUH IDYRXUDEOH IRU
UHSURGXFWRQ RI P RVW (RFDO ELUGV HDWHU DQRP DQHV
Z HUH DEVHQW DQG EDVLF SKHQRORJLFDOHYHQW RFFXUUHG LQ

DYHUDJH GDWYV / HP P LQJV DQG YRV Z HUH UDUH

$ ., $ UW XNKRY

3 RNKYD®Q\ VHWMHP HQW ,QGLJLUND 5 LYHU 5 XVVLD

f 1 f (

7 KH VHDVRQ Z DV SKHQRORJLFDOO DYHUDJH UDWHU GUW DQG
UHOOWYHO Z DUP ([ WHP DO HYHQW Z HUH QRW UHFRUGHG
1 HVYW RU GRZ Q\ FKLFNV RI & RP P RQ 6 QLSH : RRG
6 DQGSLSHU DQG * UHDW . QRW & DAGULV WHQXLURVWLV Z HUH
IRXQG I RZ SUHVVXUH Rl SUHGDWUV DQG RZ CHYHO RI
GLVWUEDQFH E\ KXP DQV DORZ HG WR DVVXP H KLI K

UHSURGXFWYH VXFFHVV

( * / DSSR ( ( 6\URHFKNRYVNL -U

/ RZ HU,QGLJLUND 5 LYHU & KRNXUGDNK 5 XVVLD

f 1 f (

7 KH VHDVRQ Z DV JHQHUDOO OOW DQG FROG EXW VSULQJ
GHYHORSHG UDSLGO 6 QRZ FRYHUUHGXFHG W RQ

-XQH DQG GLVDSSHDUHG FRP SCHWO E\ -XQH 5 LYHUV
EURNH XS RQ -XQH $ FFRUGLQJ W (RFDOSHRSMH RSLQLRQ

UDLQV Z HUH P RUH FRP P RQ WDQ XVXDO

/ HP P LQJ QXP EHUV Z HUH RZ EXWLQ WH IRUHVW W QG UD
YROHV Z HUH DEXQGDQW LQ SDUWFXOU * UH\ VLGHG 9 RCH
& CHWLRQRP \'V UXIRFDQQXV 1 XP EHUV RI $ UFWF ) R[ HV
Z HUH (RZ HU WKDQ DYHUDJH DQG LQKDELWG GHQV Z HUH QRW
IRXQG 6QRZ\ 2 Z O GLG QRWQHVW EXW6 KRUWHDUHG 2 Z OV
Z HUH FRP P RQ DQG EUHG 5 RXJK CHJJHG % X]] DUGV Z HUH

EUHHGLQJ RQO LQ IRUHVWW QGUD DQG VRXWHUQ WKQGUD / RVV



Rl ELUG QHVW GXULQJ LQFXEDWRQ Z DV QRWKLIK DQG P DLQ
SUHGDWRQ SUREDEOG RFFXUUHG LQ EURRG UDULQJ SHULRG
0 DVV KDWKLQJ RI FKLFNV FRLQFLGHG Z LW WH SHULRG RI
DGYHUVH Z HDWHU EXW WLV Z DV XQQNHO WR LP SDFW
VWRQJ QO ELUG UHSURGXFWYH VXFFHVV % UHHGLQJ VXFFHVV

FDQ EH HYDOXDWG DV DYHUDJ H

6 9 9 RINRY 0 1 ,YDQRY

5 XVVNRH 8 VWH ,QGLJLUND 5 LYHUGHOM 5 XVVLD

f 1 f (

([ WHP DO Z HDWHU HYHQW Z HUH QRW UHFRUGHG 5 LYHUV

EURNH XS RQ -XQH ,Q P LG -XO FOHDU Z HDWHU
FKDQJHG IRU Z RUK IRJJ\ DQG UDWKHU FROG “ f& LQ CDW
- X0 Z LK Z LQGV DQG VQRZ IDOW $ UFWF ) R[ HV Z HUH

UDUH 1 HVW RU EURRGV RI WH IRORZ LQJ VSHFLHV Z HUH
UHFRUGHG % DU WLCHG * RGZ LW 7 XUQVWR QH 6 SRWHG
5 HGVKDQN 5 HG 3 KDMURSH / RQJ ELOHG ' RZ LWKHU / LWVH
6 WQW / RQJ WLHG 6 NXD 3 LQWLO 6 SHFWFOHG 6RP DWULD
ILVFKHUL DQG 6 WVHOCHUV HLGHUV DOVR LQ FORVH YLFLQLWHV WV WH
VHWMHP HQW : KLW IURQWG % HDQ DQG % UHQW JHHVH Z HUH
VXFFHVVI X OO EUHHGLQJ LQ VK H GHOMD $ EVHQFH R
QRWFHDECOH SUHGDWRQ DQG H[ WWHP DOZ HDWHUHYHQW DORZ V
W FRQVLGHU W H VHDVRQ DV JHQHUDOO IDYRXUDECH IRU ELUGV

( ( 6\ URHFKNRYVNL -U

7 XQGURYD\ D 5 LYHU YDOXH\ UDQJ HO,VDQG 5 XVVLD

f 1 f

6 SULQJ FDP H Z LWK D GHM\ RI W R Z HHNV DQG VQRZ VWO
FRYHUHG Rl VXU DFH DWWH VWUWRI WH VHFRQG Z HHN
Rl -XQH 7 KH OVWWUHH Z HHNV RI -XQH Z HUH Z DUP DQG
GUu 6 QRZ IUHH SDWKHV UHDFKHG RQ -XQH DQG
H[ WHQGHG WR WH Z KROH 1MW VXU DFH E\ -XQH & RGG
Z HDWHU UHWUQV Z LW VQRZ IDOOV FDWVWRSKLF IRU ELUGV
Z HUH QRWUHFRUGHG LQ WH VWG\ SHULRG IURP -XQH W

$ XJIXVW Z LW H[ FHSWRQ RI QJKWJUDLQ\ VQRZ RQ -X0
,FH RQ WKH ULYHU EURNH RQ -XQH 7 KH ILUVWKDQ RI -XO
Z DV P RVWO Z DUP DQG GUW EXWZ LQG\ Z KLH WH VHFRQG
KDA RI -XO DQG ILUVWILYH GD\ V RI $ XJXVWZ HUH UDLQ\ Z LW
TUHT XHQWIRJV $ IWU WKDWZ HDWHU EHFDP H P RUH GUW EXW

Z LQGV Z HUH VWRQJ UHDFKLQJ P V DWE OODVW

/ HP P LQJ SRSXOMWRQV Z HUH LQFUHDVLQJ DQG UDWR RI
6 LEHULDQ DQG & RODUHG / HP P LQJV Z DV DSSUR[ LP DWQ
DFFRUGLQJ WR YLVXDO UHFRUGV DQG QXP EHUV RI LGHQWILHG
ERGLHV QHDU QHVW RI 6QRZ\ 2 Z OV DQG GHQV RI $ UFWF
) RLHV 7 KH WRWO QXP EHU RI $ UFWF ) R[ HV LQ WH YLFLQLW
RI 6 QRZ * HHVH $ QVHU FDHUXCHVFHQV FRRQ\ Z DV EH®RZ
DYHUDJ H EXW DCP RVW DO WUULWRULHV Z HUH RFFXSLHG E\
EUHHGLQJ IR[ HV 7 KUHH GHQV WKDW Z HUH VXUYH\ HG LQ W
-XO FRQWLQHG DQG SXSV RXWRI SXSV LQ RQH RI
WH GHQV Z HUH LQ JRRG FRQGLWRQV Z KLOH RWHU WUHH
VXITHUHG ITURP P DOQXWLWRQ 1 HVWQJ RI 6QRZ\ 2 Z O/ Z DV
MW LQ JHQHUDO DQG GLUHFWFRP SHWWRQ Z LW 6 QRZ * HHVH
IRU QHVWVFUDSHV Z DV UHFRUGHG LQ W R FDVHV 1 XP EHU RI
HJJV LQ RZ O QHVW GLG QRWH[ FHHG QXP EHU RI FKLFNV

EHIRUH ICHGJ LQJ YDULHG IURP WR

% UHHGLQJ Rl 6 QRZ * HHVH LQ WH P DLQ FR®RQ\ Z DV
FRP SAQAFDWG E\ SURQRXQFHG GHILFLHQF\ RI QHVWQJ DUHD
/ D\VLQJ HJJV LQW IRUHLIQ QHVW DQG GLUHFWD RQ WH
JURXQG Z DV FRP P RQ DV Z HOODV GXP S QHVW FRQWLQLQJ

XS W HJJV 2 QO DERXW SDLUV RI DGXOWN LQ

$5&7,& %5 ( (" ,1* &21"' ,7,216

WH SRSXMWRQ P DQDJHG W VHWMH LQ WHLU QHVW DW WH
P DLQ FRRQ\ DQG HVV WKDQ SDLUV QHVWG LQ VP DO
FRORQLHV DVVRFLDWG Z LW RZ O QHVW QHVW

Z HUH VXFFHVVIXO DW WH P DLQ FRORQ\ WDW Z DV CHIW E\
DSSUR[ LP DWHO Rl FKLFNV < HWDERXW FKLENV
KDWKHG LQ VP DO FRARQLHV 7 KHVH QHVWQJ UHVXOW XVXDQOO
FRUUHVSRQG W D IUDFWRQ RI MYHQLOHV RQ Z LQWULQJ
JURXQGV LQ 1 RYHP EHU' HFHP EHU QRWH[ FHHGLQJ

KRZ HYHU LQ WH IUDFWRQ RI MXYHQLOHV Z DV

7 KH IDLUO Z HOOUHVXONRI WH 6 QRZ * RRVH UHSURGXFWRQ LV
XQFRP P RQ LQ D VHQVH WDW DYHUDJH UHS URG X FWY H
SHUIRUP DQFH Z DV DFKLHYHG DIWU JHQHUDO IDLOXUH RI
QHVWQJ 7 KLV EHFDP H SRVVLEGH GXH W YHU KLIK FKLFN
VXUYLYDO GXULQJ EURRG UDULQJ SURP RWG E\ IDYRXUDEOH
Z HDWHU FRQGLWRQV RZ $ UFWF ) R[ QXP EHUV DQG

LQFUHDVLQJ CHP P LQJ SRSXMWRQV

7 KH LQFUHDVH LQ GHP P LQJ SRSXMMWRQV DQG Z DUP VXP P HU
Z HUH DO/R IDYRXUDEOH IRU UHSURGXFWRQ RI RWHU WQGUD

ELUGV / DW VSULQJ SUREDEOG DIIHFWHG W D HVVHU H[ VHQW
QHVWQJ UHVXOWN RI Z DGHUV SDVVHULQHV VRP H JXO0ODQG VNXD

VSHFLHV WDQ RI HDUO EUHHGHUY QNH 6 QRZ * HHVH DQG

6 QRZ \ 2 Z O/

9 9 %DUDQ\ XN

UDQJHO,VODQG FHQWH 5 XVVLD f 1 f

7 KH VHDVRQ Z DV (DWH DQG UDLQ\ $ VXEVWQWDOIUDFWRQ RI
LVCDQG DUHD Z DV VWO VQRZ FRYHUHG E\ WH VWUWRI ELUG
UHSURGXFWRQ 6 QRZ Z DV XQHYHQO GLVWLEXWG DQG YDVW
DUHDV LQ WKH ICRRGSMLQ RI WH * XVLQD\ D 5 LYHU DQG DERXW
Rl VORSHV DWWH Z HVWZ HUH VQRZ I|UHH LQ COWH 0 D\
$ WWH HDVWRI WH LVODQG VQRZ IUHH SDWKHV Z HUH DCP RVW
DEVHQW LQ WH HQG RI WH ILUVW GD\ SHULRG RI -XQH
% LUGV Z HUH VKRUWRI KDELWWVXLWEO IRU UHSURGXFWRQ LQ
WH FHQWDO SDUW RI WH LVODQG 6 QRZ FRYHU UHGXFHG W
RQ -XQH DQG FRP SOHWOQO GLVDSSHDUHG E\
-XQH LQ FRXUVH RI OOW EXW LQWQVLYH P HON 7 KH ULYHU
EURNH XS RQ -XQH ) ORRGLQJ RI JRRVH DQG Z DGHU
QHVW DQG RI D QHVW RI 6QRZ\ 2 Z O Z DV UHFRUGHG
6 QRZ IDOOV Z HUH FRP P RQ LQ OOW 0 D\ HDUO -XQH -XO
DQG $ XJIXVW $ W R GD\ FROG VSHOO LQ P LG $ XJXVW
UHVXOMG LQ IRUP DWRQ RI FRP SCHW VQRZ FRYHU LQ WQGUD

Z KLFK FDXVHG KLJK ULVH Rl Z DWHU LQ ULYHUV Z KHQ P HOMG

1 XP EHW Rl CHP P LQJV $ UFWF ) R[ HV DQG 6QRZ \ 2 Z O/
Z HUH DYHUDJH O RVWSUHGDWUV EUHG DQG WH P DLQ VWKG\
SCRWRI VT NP Z DV SRSXMWG E\ SDLW RI 6 QRZ \
2z o/ SDLUW RI $ UFWF ) R[ HV SDLUV RI 3 RP DULQH DQG
SDLUV Rl / RQJ WLOHG VNXDV $ UFWF ) R[ HV RFFXSLHG DERXW
RI NQRZ Q GHQV DQG KDG VR SXSV LQ EURRGV LQ
$ XJXVW 5 HSURGXFWRQ  RI 3 RP DULQH 6 NXDV  Z DV
XQVXFFHVVIXO Z KLOH VXFFHVV Rl 6 QRZ \ 2 Z O/ YDULHG IURP

WR ICHGJ ALQJV SHUD SDLU

,QVXIILFLHQW VXSSO RI CHP P LQJV HG W D VXEVWQWDO
SUHGDWRQ SUHVVXUH RQ WQGUD ELUGV DQG 6QRZ\ 2 Z O/
Z HUH WNLQJ QRW RQO FKLFNV EXW DO/R DGXON Z DGHUV
$ P RVWQR Z DGHU EURRGV RU DDUP LQJ DGXOWN Z HUH VHHQ
RQ UHJ XODU H[ FXUVLRQV DWWH VWG\ SORWLQ $ XJXVW DQG
RQO W LFH I1HGJHG \ RXQJ / RQJ WLOHG 6 NXDV Z HUH
HQFRXQWUHG 7 KXV UHSURGXFWYH VXFFHVV RI WQGUD ELUGV

Z DV RZ GXH W VKRUWJIH RI VXLWEO EUHHGLQJ KDELWW LQ
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-XQH DQG KLJIK SUHGDWRQ SUHVVXUH E\ URGHQWVSHFLDQAVHG

SUHGDW UV

, (0 HQ\ XVKLQD

< XNRQ . XVNRNZ LP ' HOM $ ODVND 8 6§ f 1

f :

6 SULQJ Z DV DSSUR[ LP DWHO RQH Z HHN OOWU WDQ QRUP DO
DORQJ WH RXWU FRDVWRI WH < XNRQ . XVNRNZ LP ' HOMD
$ YDLODELOW RI QHVWQJ KDELWWZ DV DOVR GHMD\ HG EXWRQO
DQ HVWP DWG W R GD\ V LQ FRP SDULVRQ W Z KLFK Z DV
UHSRUWG DV DQ HDUO VSULQJ & RDVWOORZ DQGV Z HUH VQRZ
IUHH E\ -XQH DWUERGLHV LQ WHVH ORZ DQGV Z HUH XS
WR LFH FRYHUHG RQ 0 D\ DQG LFH IUHH E\ -XQH
,FH EUHDN XS DORQJ WH CRZ HU. DVKXQXN 5 LYHU RFFXUUHG

RQ -XQH \ HDU DYHUDJ H 0 D\

1 HVWQJ GHO\ V UHGXFHG GHQVLWHV RI QHVWQJ JHHVH IURP
HJ & DQDGD * HHVH %UDQW FDQDGHQVLV
KLWH IURQWG * HHVH (P SHURU * HHVH $ QVHU
FDQDJLFXV ,W LV ONHO WDW Z DGHU DQG RWHU
Z DWHUE LUG VSHFLHV DO/R QHVWG LQ GHQVLWHV CRZ HU WDQ
21 QRW Z DV D EUHHGLQJ UHFRUG RI D 3 HFWUDO
6 DQGSLSHU QRUP DOO VHHQ RQQ DV D P LIJUDQW W P RUH
QRUWHUO EUHHGLQJ DUHDV $ OVR WH UHSRUWU KDV QRWG
IHZ 5 HG 3 KDODURSH DSSUR[ LP DWO 5 HG W 5 HG
QHFNHG 3 KDMURSH DQG 5 XGG\ 7 XUQVWQHV VLQFH

% RW VSHFLHV Z HUH FRP P RQ WURXJKRXWWH \%

& ' DX

DQDJD\ DN < XNRQ ' HOM 1 DWRQDO: LOGAIH 5 HIXJH

$ CDVND 8 6§ f 1 f

$ W WLV VLW ' XQQ@QV DUH QP LWG W RZ O LQJ VHGJH
JUDP LQRLG P HDGRZ V GRP LQDWG E\ & DUH[ UDULIGRUD DQG
& UDP HQVNLL $ FFRUGLQJ W P DSSLQJ RI WHUULWRULDOP DOHV

DQG RU LQWQVLYH QHVWVHDUFKHV LQ P HDGRZ V RWOOLQJ

KD ' XQOAQ GHQVLW Z DV QHVW KD 0 D\ ILHOG QHVW
VXFFHVV LQ ' XQQOQ Z DV DQG LQ : HVWUQ 6 DQGSLSHU
& DOAGULV P DXUL GHFO.QHG IURP LQ VR LQ

,QFUHDVHG QXP EHUV RI 0 LQN 0 XVWOD YLVRQ $ UFWF

) RL DQG / RQJ WLEHG 6 NXDV DSSDUHQW) DFFRXQWG IRU

VWH DQQXDO YDULDWRQ 6 HYHQ RI QHVW RI : HVWUQ
6 DQGSLSHU IRXQG RQ VWKH SORW Z HUH UHQHVW 2 QO RI
VKHVH UHQHVWQJ DWWP SW KDWKHG VXFFHVVIX0O . Q

UHVSRQVH WR SUHGDWRQ RI HDUO FOXWKHV RQH IHP DCH ODLG
FRQVHFXWYH FOXWKHV SURGXFLQJ HJJV LQ MXVW
GD\'V $ P RQJ EURRGV P RQLWUHG RQ WKH VW G\ SRW

ICHGJ HG DWCHDVW \ RXQJ

% - 0 F& DIIHU 5 5 XWUDXII

) URP 3> . 6: * @ $ 6 KRUHELUG : RUNLQJ
* URXS 6 XP P DU "~ 2 Q OQH SRVWQJ $ su $ GODVND

6 KRUHELUG : RUNLQJ * URXS / LVWHUY HU

7 XUT XRLVH / DNH 6 : $ ODVND 8 6 8 f 1

_fr

6 WOO Z LQWHU HQYLURQP HQW DW WKH VWUW RI VSULQJ

0 D\ FDXVHG W DUULYDO RI P RVW ELUGV GHFUHDVHG
QXP EHUV RI VRP H VSHFLHV / HDVW 6 DQGSLSHU & DAGULV
P LQ X W.OD 6 HP LSDCP DWG 3 RYHU & KDUDGULXV
VHP LSDCP DWYV * UHDWHU < HORZ CHJV 7 ULQJD P HDDQRGHXFD

/I RQJ WLAHG 6 NXD VHYHUDO GXFN VSHFLHV DQG E X VK

SDVVHULQHV DQG GHM\ LQ UHSURGXFWRQ RI VRP H Z DGHUV
/ DWW LFH P HOW RQ OONHV SURKLELWG EUHHGLQJ RI $ UFWF
7 HUQV DQG P DGH QHVW RI & RP P RQ * XOOV / DUXV FDQXV RQ
ERXOGHUY DW VKDORZ V DFFHVVLEGH W 5 HG ) R[ HV Z KLFK
WHQ OHG W DSSHDUDQFH RI OOW UHSMFHP HQW FOXWKHV
5 DSLG ULVH RI VQRZ QQH LQ P RXQWLQV GXULQJ Z DUP

SHULRG RQ 0 D\ GXH W WLQ O\ HU RI VQRZ

DORZ HG VWUW RI UHSURGXFWRQ E\ ELUGV EXW I XUWKHU
VQRZ IDOOV 0 D\ DQG -XQH UHVX OM G LQ
GHVHUWRQ RI VRP H QHVW DQG DUUHVWG UHSURGXFWRQ LQ \ HW
QRWOD\ LQJ SDLUV 5 HJ XU VXP P HU UDLQV SUREDEG KDG QR

LP SDFWRQ UHSURGXFWRQ

/ HP P LQJV DQG $ UFWF ) R[ HV GR QRW LQKDELW WLV DUHD
YROHV Z HUH YHU\ UDUH EXWVKUHZ V 6 RUH[ VSS KDG SHDN
QXP EHW 3 UHGDWRQ RQ HJJV RI Z DGHUV DQG SDVVHULQHV
Z DV P RGHUDW EXW & RP P RQ * XOOW VXIIHUHG KHDY\
& KLFNV LQ Z DGHU EURRGV JUHZ UubDsS LGO % URRGV RI
6 XU ELUG $ SKUL]D YLUIDW FRQWLQHG P RUH FKLFNV DQG
Z HUH P RUH FRP P RQ WDQ LQ W R SUHYLRXV VXP P HU
VHDVRQV

3 6 7RP NRYLFK 5 ( * LOO -U 0 1 ' HP HQWHY

/ RZ HU 0 HDGH 5 LYHU DQG % DUURZ W DLQZ ULJ KW

$ CDVND 8 6 $ f 1 f

/ RFDO REVHUYHUW QHDU % DUURZ $ CDVND UHSRUWHG WKH
VSULQJ RI DV QRUP DO VR HDUO KRZ HYHU WLV DUHD
LV RIWQ DQ DQRP DO Z LW UHVSHFWW FRQGLWRQV HOVHZ KHUH
RQ WH DUFWF FRDVWO SMLQ + HDY\ VQRZ FRYHU KDG EHHQ
UHSRUWHG I[URP DLQZ ULJKW WR % DUURZ W WH 0 HDGH
5 LYHU VXJJHVWQJ P LOG FRQGLWRQV ONHO RFFXUUHG Z KLFK
Z RXOG KDYH DORZ HG IRU WH QRUP DO W HDUO VSULQJ

UHSRUW ,Q QHP P LQJV DQG 3 RP DULQH 6 NXDV Z HUH
UHSRUWG DV FRP P RQ QHDU % DUURZ DQG 6 QRZ \ 2 Z O/ Z HUH
LQFUHDVLQJ O FRP P RQ IURP DLQZ ULJ KW , QCHW QRUWK WR
% DUURZ 2 Z O/ Z HUH UDUH W DEVHQW HDVW RI WKH 0 HDGH
5 LYHU VXJJHVWQJ OHP P LQJ DEXQGDQFH P D\ KDYH EHHQ D

ORFDOSKHQRP HQD QHDU % DUURZ

& DSH % DUURZ $ CDVND 8 68 f 1 f

$ COSMDQW GHM\ HG ICRZ HULQJ LQ DFFRUGDQFH Z LW GH®\ RI
VQRZ P HOWLQ -XQH 2 Q P DQ\ OONHV LQ FRDVWO DUHD LFH
FRP SCHWQ P HOMG RII RQO E\ -X0 KRZ HYHU VHD
UHP DLQHG LFH IUHH QHDU WKH FRDVWIURP WH VHFRQG KDQ RI
-X0 W P LG $ XJXVW -XO Z DV Z DUP DQG GU Z LWKRXW
VWRQJ Z LQGV $ XJXVWZ DV FROG Z LQG\ DQG UDLQ\ Z LW

ITUHT XHQWIRJV DQG SUHGRP LQDQWQRUW HDVWZ LQGV

+ XP DQ DFWYLWHV KDYH VLI QLILFDQWLQIOXHQFH RQ QXP EHUV
RI UH P DP P DOV H[ FHSW IRU 3 ROMU % HDU 8 UVXV
P DULWP XV DV ( VNLP R SHRSO DUH QRWVXEMFWW JHQHUDO
KXQWQJ UHJXMWRQV 7 KH\ DO/R DFWYHQ XVH VP DO DO
WHUUDLQ YHKLFOH LQ WQGUD 7 KLV GHDGV W DYRLGLQJ RI WH
DUHD E\ & DULERX DQG $ UFWF ) R[ HV Z KLOH UHFUHP HQW RI
Z KDOQJ DWWDFW P DQ\ 3 RODU % HDUYV DQG HYHQ * UL]]Q
% HDUW LQ VXP P HU 9 RCHV Z HUH VHHQ LQ WQGUD GDLO

CHP P LQJV QRWHYHU GD\ EXWWHLU QXP EHU LQFUHDVHG
FRP SDUHG W 5 HOWYHO KLIK URGHQW DEXQGDQFH
DORZ HG VXFFHVVIXO EUHHGLQJ LQ UHMWYHO KLIK QXP EHUV
Rl VNXDV LQFOXGLQJ 3 RP DULQH 6 NXD DQG 6QRZ\ 2 Z O/

/ RZ SUHVVXUH RI DYLDQ SUHGDWU RQ ELUGV DQG YLUWDO



DEVHQFH RI $ UFWF ) R[ HV Z HUH UHVSRQVLE™ IRU KLJ K QHVW

VXFFHVV QRQH RI QHVW XQGHUFRQWROZ DV GHSUHGDWG

,P SDFWRI Z HDWHU RQ EUHHGLQJ ELUGV Z DV DP ELJXRXV
MW DQG FROG VSULQJ FDXVHG GHMM\ RI UHSURGXFWRQ LQ
ELUGV H[ FHSWIRU ' XQQQV 3 HFWUDODQG % DLUG V & DAGULV
EDLUGLL VDQGSLSHUV EXW-XQO Z DV IDYRXUDEM DQG $ XJXVW

FROG DJDLQ

* HQHUDOO UHSURGXFWYH VXFFHVV FDQ EH FRQVLGHUHG KLJK
IRU ' XQaQ 3 HFWUDO DQG % DLUG V VDQGSLSHUV HLGHUV
UHGSRO/ 6 QRZ % XQWQJ MGJLQJ E\ QXP EHUV RI EURRGV
LQ WK QG UD DQG DYHUDJ H LQ 5 HG DQG 5 HG QHFNHG
SKDMURSHV SUHVXP DEO P RUH DIIHFWG E\ W VQRZ P HOWN
DQG DGYHUVH Z HDWHU LQ $ XJ XVW

9 . DUHAQ

$ UFWF & RDVWO 3 DLQ 0 HDGH 5 LYHU W WH & DQDGLDQ

ERUGHU $ CODVND 8 6§ f 1 f

2 EVHUYHUV LQ WKH & ROYLOH 5 LYHU ' HOM DQG 3 UXGKRH % D\
DUHDV UHSRUWG VSULQJ DV GD\ V ODWHU W DQ Z KLFK
Z DV UHSRUWG HDUO DFURVV WH EUHDGW RI WH FRDVWO
SDLQ 6 QRZ\ 2 Z O Z HUH UDUH WR DEVHQW HDVW RI WH
0 HDGH 5 LYHU VXJJHVWQJ CHP P LQJ DEXQGDQFH P D\ KDYH
EHHQ D CRFDO SKHQRP HQD QHDU % DUUR Z /I LP LWHG
LQYHVWJ DWRQ LQ WH 3 UXGKRH %D\ DUHD VXJJHVWG YHU
CRZ VP DOOP DP P DOSRSXMWRQV $ EXQGDQWVHD LFH DQG LQ
NHV |UHVK Z DWHU LFH Z DV SUHVHQWX QWO -Xa ,Q WUl HU
FRDVWO OONHV VXFK DV 7 HVKHNSXN / DNH LFH FRYHU Z DV

P RUH H[ WHQVLYH DQG ONHO SHUVLVWG P XFK ORQJHU

% DQNV ,VODQG 6 RXW & DQDGD f 1 f

7 RWWOMP P P LQJ GHQVLW RQ -XaQ Z bv FDSWUHG

LQGLYLGXDOV SHU WDSV VHWRXWIRU KRXU Z LW

* UHHQMDAQG & RODUHG / HP P LQJV LFURVW Q\ [
JURHQMMQGLFXV DQG RQH % URZ Q / HP P LQJ I HP P XV
WJLP XFURQDWY FDSWUHG 7 KH SRSXMWRQ RI & RODUHG
! HP P LQJ Z DV FRVH W WH (RZ SKDVH HLWHU LQ HDUO

LQFUHDVH RU LQ ODWH GHFQQH

) URP $ 6 $ QJHUEM UQ HWDO

$ P XQGVHQ * XA 6 RXW & DQDGD f 1
N SN
5 RGHQW GHQVLW RQ - X0 Z DV FDSWUHG
LQGLYLGXDOV SHU WDSV VHW RXW IRU KRXUW 5 RRW
YRV SUHYDLCHG DP RQJ FDSWUHV RI LQGLYLGX DOV

EHLQJ LQ LQFUHDVH WRZ DUGV WKH SHDN SKDVH RI WKH F\ FCH

) URP $ 6 $ QJHUEM UQ HWDO

RODVWRQ 3 HQLQVXMD & DQDGD f 1 f
0 LFURWQH DQG VKUHZ GHQVLW RQ X0 zZ DV
FDSWUHG LQGLYLGXDO/ SHU WDSV VHWR X WIRU KRX UV

) URP $ 6 $ QJHUEM UQ HWDO

LQJ : LOADP ,VODQG & DQDGD f 1 f

& RODUHG / HP P LQJ GHQVLW RQ -XOQ Z DbV

FDSWUHG LQGLYLGXDO/ SHU WDSV VHWRXWIRU KR XUV

) URP $ 6 $ QJHUEM UQ HWDO

$5&7,& %5 ( (" ,1* &21"' ,7,216

% DWK X UVW, VODQG 6 RXW & DQDGD f 1 f

& RODUHG [ HP P LQJ GHQVLW RQ - X0 Z DV
FDSWUHG LQGLYLGXDO/ SHU WDSV VHWRXWIRU KR XUV
7 KH SRSXMWRQ RI & RODUHG / HP P LQJ Z DV FORVH W WH
ORZ SKDVH HLWHU LQ HDUO LQFUHDVH RU LQ OOW GHFQOQQH
7 KLV VLW REYLRXVO KDG YHUW RZ SURGXFWY LW RI
YHJ HWWR Q

) URP $ 6 $ QJHUEM UQ HWDO

6 RP HUVHW,VODQG & DQDGD f 1 f

0 LFURWQH DQG VKUHZ GHQVLW RQ - X0 Z DV

FDSWUHG LQGLYLGXDOV SHU WDSV VHWRXWIRU KR XUV

) URP $ 6 $ QJHUEM UQ HWDO

0 HOYLOH 3 HQLQVX® & DQDGD f 1 f
& RODUHG / HP P LQJ GHQVLW RQ X0 z DV FDSWKUHG
LQGLYLGXDO/ SHU WSV VHWR X WIRU KRX UV

) URP $ 6 $ QJHUEM UQ HWDO

8 QIJDYD 3 HQLQVXOD & DQDGD f 1 f

& RODUHG [/ HP P LQJ GHQVLW RQ - X0 Z DV

FDSWUHG LQGLYLGXDOV SHU WDSV VHWRXWIRU KR XUV

) URP $ 6 $ QJHUEM UQ HWDO

1 DWHUQDT / HUVCHWHQ * UHHQ®DQG f 1

_fr

) RORZ LQJ D YHUW FROG DQG Z HWVSULQJ WKH VXP P HUFDP H
VXGGHQO LQ P LG -XQH Z LW P D[ LP DOWP SHUDWUHV GXULQJ
WH Z KROH RI -XO RI f& DCP RVWHYHUW GD\ DQG
P LQLP DO WVHP SHUDWUHV RI f& DYHUDJH DSSUR[ LP DWO
f& 1 HDUO QR UDLQ GXULQJ -XO DQG P RVW IRZ HUWV
GULHG RXW E\ - X0 ,Q JHQHUDO QR P P LQJV DUH
SUHVHQW LQ : HVW?* UHHQMDQG % LUGV RI SUH\ *\U ) D&FR
UXVWFROXV DQG 3 HUHJULQH IDCGFRQV DUH GHSHQGDQW RQ
3 WUP LIJDQV / DIJRSXV P XWV DO/R GXFNV DQG SDVVHULQHV
6 QRZ % XQWQJV DQG / DSMQG % XQWQJV UHVS HF WY HO
6 LQFH ILUVYW WP H W WH DUHD QR GDW RQ EHW HHQ \ HDU
FKDQJHV LV DYDLODEM 5 RFN 3 WUP LJDQ / DSMQG % XQWQJ
DQG 6 QRZ % XQWQJ VHHP HG W KDYH D JRRG EUHHGLQJ \ HDU
DQG SUREDEO RQH SDLURI * \U DQG RQH SDLURI 3 HUHJ ULQH

) DOFRQ Z HUH EUHHGLQJ LQ WH DUHD

& * DKGHU $ : DOVK

7 UDLOO,VDQG . DUXSHOY 9 DOH\ * UHHQMDMQG f 1

_fr

LQ 1 ( * UHHQMQG Z DV WKH \ HDU Z LWK WKH CDWHVWVQRZ
P HON VWOOP RUH WKDQ VQRZ FRYHULQ HDUO -XO DQG
WH FRQVHT XHQFH Z DV WKDWZ DGLQJ ELUGV VXIIHUHG KHDYLQO
I URP WLV VIWKDWRQ 7 KHUH Z DV DJDLQ DQ RXWUHDN RI
CHP P LQJV LQ Z LQWU EXW QRW VR P DUNHG DV WH \ HDU
EHIRUH $ QG DV QRZ WH UXOH LQ RXU V\ VWHP GHFQQH Z DV
W SLFDOIRU VXP P HU 6 WDW VKRZ HG GHOD\ HG UHVSRQVH E\
RXWE UHDN LQ -XO Z KLOH WH LQLWDOEL] RXWUHDN Z DV LQ
VS ULQJ LH P RUH WKDQ P RQWYV HDUQLHU

% 6 LWAOHU



$5&7,& %5 ( (" ,1* &2 1"' ,7,216

= DENHQEHUJ * UHHQ®QG f 1 f

7 KHUH Z DV DQ H[ WDRUGLQDU KHDY\ VQRZ FRYHU DQG D
YHUl W VQRZ P HON Z KLFK UHVXOMG LQ GHOD\ HG EUHHGLQJ
LQ Z DGHUWY 0 DQ\ 7 XUQVWQHV DQG . QRW & DAGULVY FDQXW YV
GLG QRWEUHHG DWDO 6 QRZ P HOWNZ DV GD\ V ODWHU
WDQ LQ WKH SUHYLRXV \ HDUV DQG P HGLDQV RI ILUVWHIJ

D\ LQJ GDWYV LQ 6 DQGHUAQJV & DAGULY DCED DQG ' XQQAQV
Z HUH VL[ GD\V CDW DV FRP SDUHG WR Z KLFK P D\
KDYH EHHQ FORVH W DYHUDJH 7 KRVH 7 XUQVWQHV Z KLFK
EUHG GLG VR GD\' V ODWHU WDQ WH \ HDU EHIRUH 7 KH
UHP DLQLQJ SDLU HLWHU VW\ HG DWWHLU WHUULWR ULHV Z LW RXW
EUHHGLQJ RU UDP ECGHG RYHU WH WQGUD IRU Z HHNV
EHIRUH WH\ IRUP HG SRVWEUHHGLQJ IRFNV DQG HIW ( YHQ
WH DYHUDJH FOXWK VLIH Z DV UHGXFHG E\ LQ
6 DQGHUOQJYV ' XQAQV DQG 7 XUQVWQHV [/ HP P LQJV DQG
$ UFWF ) R[ HV Z HUH FRP P RQ ,W Z DV D W EUHHGLQJ

VHDVRQ Z LW JRRG SURGXFWRQ RI P RVWVSHFLHV EXWSRRU
SURGXFWRQ LQ 7 XUQVWR QHV /I RQJ WLAHG 6 NXD DQG
SUREDEOQ DOVR LQ . QRW 0 HGLXP SUHGDWRQ E\ $ UFWF

) R[ HV

+ 0 HORIW

5 HTHUHQFH IRU CRFDAWHYV

$ QIHUEM UQ §$ 6 (UAQJH $ . HQQH\ & - . UHEV 0
6 YHQVVRQ &\ FOLF SRSXMWRQ G\ QDP LFV Rl $ UFWF
CHP P LQJV ,Q 3 RODUIRUVNQLQJ VVHN UHWULDWHW  DUVE RN

3 RODUIRUVNQLQJ VVHNUHWULDWW 6 WRFNKRCP SDJHV

,1)250 $7,21 3529 ," (° % < 5 (632 1" (176
$6 (' ,7(' $1' 75%$16/$7 (" ,172
( 1+ ,6+ ,) 1 (& (66%5 < %< 352 -( &7
&2 25" ,18%$7256 ,) 127 27+ (5: ,6( 678%7(
7+ ,6 ,1)250 $7,21 6+228/"' %( 5()(55 ("' $6

3(562 1%/ &20 0 81 ,&8%7,21

5 (9 ,(: 2) %,5' %5 ( (' ,1*
&2 1' ,7,216 ,1 7+ ( $5&7,& ,1
3 DYHO6®6 7 RP NRYLFK 0 LNKDLO< 6 RORYLHY

2 Q WKH VHFRQG \ HDU Rl WKH SURMFWLP SCHP HQWWRQ DWW H
FLUFXP SROU VFDCH LQIRUP DWRQ RQ ELUG EUHHGLQJ
FRQGLWRQV Z DV UHFHLYHG IURP $ UFWF CORFDAWHV RU
UHJLRQV $ V SUHYLRXVO P RVWRI VKH GDW DUULYHG IURP WKH
5 XVVLDQ $ UFWF Z KHUH FROMHFWRQ RI ELUG EUHHGLQJ
LQIRUP DWRQ KDV DOUHDG\ EHFRP H WH RYHU \ HDU
WDGLWRQ 6 CLJ KWLQFUHDVH RI GDW ICRZ IURP $ CDVND DQG
* UHHQDQG WRRN SCFH EXWSRWQWDO RI WHVH UHJLRQV LV
VWO IDU W JR IURP WH FXUUHQW VWW 1 RQ 5 XVVLDQ
( XURSHDQ QRUW DQG & DQDGD FRQWLEXWHG QRWKLQJ W WKH
FLUFXP SROU SLFWUH H[ FHSWIRU CHP P LQJ GDW FROHFWG
E\ 7 XQGUD 1 RUWZ HVW H[ SHGLWRQ RQ & DQDGLDQ
$ UFWF  WKDQNV W / LY HQQHUEHUJ IRU VHQGLQJ WKLV
LQIRUP DWRQ $ Q LP SRUMQWJDS LQ 5 XVVLD LV UHS UHVHQWG
E\ FRQWQHQWOWQGUDV RI H[ WHP H HDVWHUQ 6 LEHULD WK DWWR
RXU NQRZ CHGJH Z HUH QRW YLVLWG E\ RUQLWRORJLVW LQ

$ FRP SCHWQHVV Rl JHRJUDSKLF FRYHUDJH DQG

VRXQGQHVV RI FRQFOXVLRQV DERXW E LUG EUHHGLQJ

FRQGLWRQV LQ EHCRZ UHYLHZ Z LOO YDUW DFFRUGLQJ W WH

P HQWRQHG QP LWWRQV

HDW HU DQG RWKHU DELRWF IDFWUV

,Q -XQH P RQWO DYHUDJH DLU VWP SHUDWUHV H[ FHHGHG

\ HDUDYHUDJ HV LQ FHQWDOS$ MVND DWVRXW HDVW* UHHQMDQG
,FHODQG 6 YDCEDUG P RVWRI WH ( XURSHDQ 1 RUWK DQG LQ
WH YDVW UHJLRQ RI & HQWDO DQG ( DVWUQ 6 LEHULD IURP
( DVWHUQ 7 DLP \ UW WH ,QGLJLUND 5 LYHU ) RQ S

& ROG DUHDV LQFOXGHG VRXW Z HVWRI $ OOVND QHDUO Z KR
& DQDGLDQ $ UFWF : HVWUQ * UHHQMQG 1 RYD\ D =HP OD
$ UFKLSHODJR DQG : HVWHUQ 6 LEHULD DQG P RVWRI & KXNRWD

DUHD

-X0 EURXJKWDQ LP SURYHP HQW DLU VHP SHUDWUH DY HUDJ HV
DERYH WH QRUP VR WKH QRUWK RI & DQDGLDQ $ UFWF
$ UFKLSHODJR DQG (DUJHVW SDUWRI * UHHQMDQG EXW QRW W
$ CDVND 6 FDQGLQDYLD DQG ( DVWHUQ 6 LEHULD WKH DUHD RI WKH
,QGLILUND DQG . RO P D ULYHW Z KHUH VWHP SHUDWUHV IDQO
EHORZ WKH DYHUDJH ) LI RQ S -X0 Z DV HVSHFLD®
FROG LQ WUHH UHJLRQV Z HVW RI & DQDGD QRUW RI
* UHHQDQG DQG WKH . DUD 6 HD EDVLQ LQFOXGLQJ 1 RYD\D
=HP OD %RO/KH] HP HO/ND\ D 7 XQGUD : HVWUQ 6 LEHULD

DQG : HVWUQ 7 DLP \ U

7 HP SHUDWUH YDULDEGHV KRZ HYHU DUH QRW VXIILFLHQWIRU
RXWLQLQJ WH P RVWLP SRUWMQWDELRWF FKDUDFWULVWFV RI D
EUHHGLQJ VHDVRQ LQ SDUWFXOU LW LQLWDO SHULRG EHFDXVH
RWHU IDFWUY ANH DP RXQWRI VQRZ DFFXP XMWG GXULQJ
Z LQWU DQG G\ QDP LFV RI LW P HOMQJ DUH DO/VR RI P DMRU
LP SRUWQFH 7 KH URCH RI WH OOWWU IDFWUY FDQ EH
LOOX VWDWG E\ VLWDWRQ LQ ( DVWUQ * UHHQMQG DQG DW

UDQJ HO ,VDQG Z KHUH -XQH WP SHUDWUHV Z HUH FORVH W
DYHUDJ H Z KLCH W P HONQJ RI XQXVXD KHDY\
VQRZ FRYHU VWRQJ O DIIHFWG GLVWLE XWRQ DQG QXP EHUV RI
EUHHGLQJ ELUGV . Q RWHU UHJLRQV WP LQJ RI E LUG
UHSURGXFWRQ VKRZ HG EHWWHU DJUHHP HQW Z LW -XQH DLU

WHP S HUDWK UHV / DWH VS ULQJ Z DV UHSRUWG DW 3 HFKRUD

HOWD 1 RYD\D =HP QD % ROVKH] HP HOYND\ D 7 XQGUD
< DP DO : HVWUQ 7 DLP \ U LQ VRP H CRFDOWHV DW $ VND
DQG : HVWUQ * UHHQMDQG ( bua VvVsSULQJ UHVX ONQJ | URP

OWVH VQRZ DP RXQWDQG Z DUP Z HDWHU Z DV UHSRUWG E\

DO UHVSRQGHQW IURP ( DVWUQ 7 DLP \ U

6 XP P HU Z HDWHU DV UHSRUWG E\ UHVSRQGHQW JHQHUDOO

LV LQ DJUHHP HQWZ LW DYHUDJH -XO VWHP SHUDWUHV ) LJ

RQ S 6 XP P HU Z DV GU\ LQ : HVWUQ * UHHQDQG DW
R 3 HQLQVX DQG LQ VRP H CRFDAWHV RI < DNXWD WH

/ HQD ' HOM WH ,QGLJLUND 5 LYHU Z LW H[ FHSWRQ RI WH

GHOM ,WZ DV UDLQ\ VHDVRQ DWVWKH QRUW RI : HVWUQ DQG
& HQWDO 6 LEHULD IURP % ROVKH] HP HO/ND\ D 7 XQGUD W
( DVWHUQ 7 DLP \ U + LJK DQG SURCRQJHG ICRRG LQ : HVWUQ

6 LEHULD WH 2 Ef DQG 6 FKXWKLD ULYHUV DQG IRRG LQ
FHQWDO SDUW RI : UDQJHO ,VDQG UHVXOAQJ LQ VXEVWQWDO
ORVV Rl ELUG HJJ FOXWKHV VKRXOG EH P HQWRQHG DP RQJ
RWHU LP SRUWMWQW IDFWUV DIIHFWQJ ELUG QXP EHUV DQG
GLVWLE XWRQ LQ /I RZ IORRG Z DV UHFRUGHG RQ ULYHUV

Rl ( DVWUQ 7 DLP \ UDQG DWWH ,QGLJLUND 5 LYHU LQ < DNXWD

5 RGHQWDE XQGDQFH
7 KLV IDFWRU LV Rl SULP DU\ LP SRUWQFH EHFDXVH DFFRUGLQJ
VR WKH SUH\ VZ LWKLQJ K\ SRWHVLV LWGHWUP LQHV SUHGDWRQ
SUHVVXUH RQ SRSXMWRQV RI EUHHGLQJ ELUGV LQ WKH $ UFWF
/ HP P LQJ / HP P XV DQG ' LFURVWRQ\ [ SHDNV  Z HUH
UHFRUGHG DW: HVWHUQ 7 DLP \ UDQG CRFDOO DWVRXWHUQP RVW

1 RYD\D =HP OD DQG 6 RXWHUQ < DP DO ) LJ RQ S



& RP SDUHG W CHP P LQJV QXP EHUV LQFUHDVHG DW
KDURY ,VDQG WH . R 3 HQLQVX D ( DVWHUQ 7 DLP \' U
UDQJ HO,VMQG DQG & DSH % DUURZ DUHD $ (ODVND EXWGLG

QRW UHDFK P D[ LP XP OHYHO $ IWU W R \ HDU RI QXP EHU

GHSUHVVLRQ DQ LQFUHDVH WHQGHQF\ Z DV DOVR QRWG LQ WH

!/ HQD ' HOWD < DNXWD Z KLCH CHP P LQJV UHWLQHG D

UHODWYHQ KLIK QXP EHUV IRUWH VHFRQG \ HDU LQ D URZ LQ

WH . DUXSHOY YDOH\ ( DVWUQ * UHHQMQG

& HUWLQ $ UFWF UHJLRQV DWWDFWG SUHGDWUV IRU EUHHGLQJ
GXH WR KL K DEXQGDQFH RI YRV 0 LFURWY DQG
& CHWULRQRP \ V UDWHU WDQ P P LQJV 9 RAHV Z HUH
QXP HURXV DW VRXWHUQ < DP DO $ YHUDJH YROH QXP EHUV
Z HUH UHFRUGHG LQ W R (RFDOAWHV DWWH . RO 3 HQLQVXOD LQ
IRUHVWW QGUD DW WH ORZ HU ,QGLJLUND 5 LYHU DQG LQ
% DUURZ DUHD Z KLCH CHP P LQJV KDG RQO DYHUDJH QXP EHUV
WHUH 5 RGHQWQXP EHUV Z HUH DYHUDJH DWRQH VLW RQO RI
HLI KW LQ & DQDGLDQ + LJK $ UFWF DO/R GXH W LQFUHDVLQJ
GHQVLW RI 5 RRW9 RV 0 LFURWY RHFRQRP XV ( O/VHZ KHUH
URGHQW Z HUH QRWUHFRUGHG RU KDG ORZ QXP EHUV ) LJ

RQ S

3 UHGDWR UV
,Q P RVW $ UFWF UHJLRQV ELUG EUHHGLQJ VXFFHVV LV
SULP DULO GHWUP LQHG E\ SUHGDWRQ SUHVVXUH RI $ UFWF
) RLHV $ RSH[ OJRSXV $ V UHSRUWG E\ UHVSRQGHQW
$ UFWF ) R[ HV Z HUH FRP P RQ DQG EUHG LQ DW QR UK
Z HVWHUQ 7 DLP \ U : UDQJHO,VDQG DQG CRFDOD DW6 RXWKHUQ
< DP DO ) HZ RFFDVLRQV Rl IR[ EUHHGLQJ Z HUH DOVR QRWHG
LQ WKH 3 HFKRUD ' HOM DUHD DQG DW( DVWHUQ 7 DLP \ U $ UFWF
) R[ HV Z HUH HLWHU XQFRP P RQ RU QRWVHHQ DWDOOLQ RVKHU
CRFDAWHYV EXWLQFUHDVH RI WKHLU QXP EHUV Z DV UHSRUWG IRU

WH < XNRQ ' HOM VRXW Z HVWUQ $ CDVND

$ P RQJ RWHU P DP P DODQ SUHGDWUV 6 WDW 0 XVWCD
HUP LQHD QXP EHU Z DV RQ SHDN DWHDVWUQ * UHHQMDMQG DQG
5 HG ) R[ HV 9 XCBHV YXOGHV Z HUH QXP HURXV LQ DQ LQMDQG
DUHD RI VRXW Z HVWUQ $ DVND $ Y DULHW RI  VSHFLHV

RA & DQLV OXSXV % URZ Q % HDU 8 UVXV DUFWV 6 DEOH
0 DUWV ]JLEHOOQD HW Z HUH FRP P RQ LQ WH P LGGO™
UHDFKHV RI WH ,QGLIJLUND 5 LYHU < DNXWD * HQHUDOO
DEXQGDQFH RI P DP P DADQ SUHGDWUV Z DV RZ HU LQ WH

VXUYH\ HG $ UFWF (RFDOWHV WKDQ LQ RWHU VHDVRQV LQ

1 XP EHUV DQG EUHHGLQJ SHU RUP DQFH RI URGHQW
VSHFLDAVHG DYLDQ SUHGDWUV |LUVW RI DO 6QRZ\ 2 Z O/
1\FWD VFDQGLDFD DQG 3 RP DULQH 6 NXDV 6 WUFRUDULXV
SRP DULQXV Z DV LQ JRRG DJ UHHP HQW Z LW VS DWDO
GLVWLE XWRQ RI DUHDV Z LW DEXQGDQW URGHQW 6 QRZ \
2 Z OW ZHUH FRP P RQ DQG EUHG LQ % DUURZ DUHD DWQRUW
Z HVWHUQ 7 DLP \'U DQG RQ : UDQJHO ,VDQG % UHHGLQJ RI
6 KRUWHDUHG 2 Z O/ $ VLR IOP P HXV Z DV UHFRUGHG DW
6 RXWHUQ < DP DO VR XW HDVWUQ 7 DLP \ U DQG RZ HU
,QGLJLUND 5 LYHU 3 RP DULQH 6 NXDV QHVWG DW % DUURZ
QRUW Z HVW DQG HDVW RI 7 DLP \'U DQG : UDQJHO ,VDQG
WRXJK WHLU QXP EHUV DQG EUHHGLQJ VXFFHVV Z HUH (RZ bw

CHDVWDW( DVWHUQ 7 DLP \ UDQG : UDQJHO

5 HSRUWHG DUHDV RFFXSLHG E\ EUHHGLQJ 5 RXJK CHJJHG
% X]] DUGV % X WHR MJIRSXV DQG /I RQJ WLAHG 6 NXDV
6 WWUFRUDULXV ORQJLFDXGXV Z HUH EURDGHU WDQ LQ WH
DERYH P HQWRQHG URGHQW VSHFLDOQVHG DYLDQ SUHGDW UV
KRZ HYHU P DQ\ UHVSRQGHQW QRWG HLWHU EUHHGLQJ RI
VRAWU SDLW RU ORZ QHVWVXFFHVV DQG VP DO EURRGV LQ

EX]]DUGV DQG VNXDV
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" LVWLE XWRQ DQG QXP EHUV RI Z DWHUIRZ O
& KDQJHV LQ EUHHGLQJ SRUWRQV RI SRSXMWRQV DQG RU LQ
FRQILIXUDWRQ Rl EUHHGLQJ UDQJHV Z HUH IRXQG LQ P DQ\
ELUG VSHFLHV LQ DFFRUGDQFH Z LW SDUWFXOU IHDWUHV RI
VQRZ P HONDQG Z HDWKHU 7 KH P RVW GLVWQFW FKDQJHV Z LCO
EH P HQWRQHG % UHHGLQJ QXP EHUV RI P DQ\ ELUGV Z HUH
RZ HULQ P DMRULW RI UHJLRQV Z LWK VSULQJ GH\ LQ VRXW
Z HYWHUQ $ CDVND = DNHQEHUJ YDOH\ DW( DVWHUQ * UHHQDQG
VWKH 3 HFKRUD ' HOM DQG CRZ HU2 Ef 5 LYHU * HHVH QXP EHUV
GHFUHDVHG LQ WKH < XNRQ ' HOM DQG DW: UDQJHO ,VDQG
DQG GHVSLW XQIDYRXUDEGH VSULQJ Z HDWHU VKRZ HG DQ
DSSDUHQWLQFUHDVH LQ WKH DUHD RI KLIK CHP P LQJ QXP EHUV
DW Z HVWHUQ 7 DLP \ U / DW VSULQJ UHVXOMG LQ QHVWQJ RI
3 HFWUDO 6 DQGSLSHUV & DAGULY P HODQRVRV IDUWHU VRXW
FRP SDUHG W WHLU XVXDO GLVWLEXWRQ LQ $ CDVND WKH\
Z HUH IRXQG EUHHGLQJ LQ WKH < XNRQ . XVNRNZ LP ' HOMD
DQG HYHQ DWWH 7 XUTXRLVH / DNH $ FFRUGLQJ WR VSULQJ
SKHQRORJ\ QXP EHW RI WLV VSHFLHV GHFUHDVHG DW
UDQJ HO ,VADQG DQG LQFUHDVHG DWVRXW HDVWUQ 7 DLP \ U
7 KH < XNRQ . XVNRNZ LP HOM Z DV UHLQYDGHG DIWU D
VHYHUDO \ HDU LQWHUYDO E\ VXFK QRUWHUQ EUHHGLQJ VSHFLHV
DV 5 XGG\ 7 XUQVWQH $ UHQDULD LQWUSUHV DQG 5 HG
3 KDODURSH 3 KDODURSXV IXAFDULXV ' DW RQ QXP EHU
FKDQJHV LQ CDUJH J X0 VSHFLHV Z HUH FRQWDGLFW U HYHQ LQ
FCRVHO VSDFHG ORFDOMWHV RI ( XURSHDQ $ UFWF Z KLFK
FRXOG EH GXH WR C(RFDOIOXFWDWRQV + RZ HYHU QXP EHUW RI
+ HUULQJ / DUXV DUJHQWWYV DQG * UHDW % CDFN EDFNHG /
P DULQXV JXO DW$ LQRY\ ,VODQGV FRQWQXHG D ORQJ VHUP

LQFUHDVH

% UHHG LQJ VX FFHVV

% LUG EUHHGLQJ VXFFHVV Z DV HYDOXDWG DV JRRG IRU P RUH
WDQ D KDO RI CRFDAWHV IRU Z KLFK VXFK LQIRUP DWRQ Z DV
DYDLDECH LQ ) LI RQ s $ V DQWFLSDWHG

VXFFHVVIXO UHSURGXFWRQ Z DV REVHUYHG LQ VWKH DUHDV RI

URGHQW SHDN QXP EHUW DWWH . RO 3 HQLQVX® 6 RXWHUQ
< DP DO : HVWUQ 7 DLP \U DQG %DUURZ DUHD GXH W
SURQRXQFHG GHFUHDVH RI SUHVVXUH E\ $ UFWF ) R[ HV DQG
RWHU SUHGDWU RQ ELUG FOXWKHV DQG EURRGV

,QWHUHVWQJ O ELUG UHSURGXFWYH SHURUP DQFH Z DV JRRG
RU DYHUDJH LQ P DQ\ RWHU UHJLRQV Z LW ORZ URGHQW
QXP EHW VRXW Z HVWUQ * UHHQQG 1 RYD\ D = HP O D WKH
/ HQD ' HOM WKH ORZ HU ,QGLILUND 5 LYHU 7 KH P RVWONHO

H[ SCDQDWRQ IRU WKLV SKHQRP HQRQ FDQ EH UHGLVWLE X WRQ
RlI XQQXP HURXV SUHGDWRUV WVR WKH UHJLRQV Z LW KLIK URGHQW

QXP EHUV

$ OKRXJK FDWVWRSKLF IRU ELUGV Z HDWHU HYHQW GLG QRW
H[ SDQG W YDVWDUHDV RI $ UFWF LQ DELRWF IDFW UV
KDG VWRQJ ORFDO LQIXHQFH RQ QHVWQJ / DW VSULQJ DW
= DNHQEHUJ YDGOH\ * UHHQMMQG DQG . KDEXLND / DNH WH
3 HFKRUD ' HOAN DUHD QRW RQO UHVXOMG LQ GHFUHDVHG
QXP EHW EXWDO/R LQ UHGXFHG P HDQ FOXWK VL] HV LQ ELUGV

5 HGXFHG VLIH RI Z DWHUIRZ O EURRGV DWWH . RRNRONRYD
* Xa WH 3 HFKRUD ' HOM DUHD FRXOG UHVXONIURP HLWHU
UHGXFHG FOXWK VL] HVY RU LQFUHDVHG ORVV RI FKLFNV 6 WRUP

Z LWK UDLQ DW$ LQRY\ ,VDQGV WH . RO 3 HQLQVXOD FDXVHG

WRWOG\ LQJ RXWRI $ UFWF 7 HUQ 6 WHUQD SDUDGLVDHD FKLFNV

& RP SDULVRQ Z LWK SUHGLFWRQV IRU

% LUG UHSURGXFWYH SHURUP DQFH Z DV SUHGLFWG I|IRU WH
5 XVVLDQ $ UFWF LQ WH SUHYLRXV QHZ VOHWHU QR S

6 RP H LQFUHDVH LQ CHP P LQJ QXP EHUV Z DV H[ SHFWG RQ WH

R < DP DO DQG 7 DLP \ U 3 HQLQVXO®DV DQG WH / HQD
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HOD Z LW SHDN QXP EHUV RQ UDQJHO DQG SRVVLEO
QRUW Z HVWUQ 7 DLP \'U DQG VRP H SDWKHV DW ( XURSHDQ
1 RUK 7 KLV NLQG RI VSDWDO GLVWLEXWRQ RI P DLQ SUH\ RI
$ UFWF ) R[ HV DORZ HG W H[ SHFW TXLW KLIK EUHHGLQJ
RXW XW RI ( XUDVLDQ Z DGHUV P LJ UDWQJ E\ WH ( DVW
$ WDQWF W & HQWDOS$ VLDQ 10 Z D\'V DQG JHQHUDOO LQIHULRU
EUHHGLQJ UHVXOW RI ELUGV P LJUDWQJ DORQJ WH ( DVW$ VLDQ

$ XVWDOVLDQ DQG : HVW$ P HULFDQ 10 Z D\ V

7 KH IRUHFDVWZ DV FRQILUP HG IRU < DP DO 7 DLP \ UDQG WKH
/ HQD ' HOM ,QFUHDVH RI CHP P LQJ QXP EHUV RQ WKH . R®
SHQLQVX Z DV UHFRUGHG DW . KDUCRY ,VODQG / HP P LQJ
SHDN DW QRUW Z HVWUQ 7 DLP \ U LQ KDV DFWDOO
FXUWLCHG WH WUHH \ HDU F\ FCH W W R \ HDUV + RZ HYHU
LQFUHDVH RI GHP P LQJ QXP EHUV DW: UDQJHO ,VIDQG Z DV
VORZ HU WKDQ H[ SHFWHG DQG GLG QRWUHVXONLQ KLI K GHQVLW
YDOXHV ( [ SHFWWRQV RI ORFDOO KLIK CHP P LQJ QXP EHUV
DW( XURSHDQ 1 RUKHUQ 5 XVVLD Z HUH UHDOWVHG RQO DW WKH
VRXWHUQP RVW 1 RYD\ D =HP O D Z KLOH HO/HZ KHUH H J
KDEXLND / DNH DUHD VP DO QXP EHU VWKDW DSSHDUHG LQ
GLG QRWHYRO'H LQW KLJK GHQVLW DQG GLVDSSHDUHG
LQVWHDG E\ VXP P HU < XJRUN\ 3 HQLQVXCD DQG WKH
RO P D ' HOM Z HUH P HQWRQHG IRUP HUO DV UHJLRQV RI
H[ SHFWG HP P LQJ QXP EHU GHSUHVVLRQV LQ

KRZ HYHU WLV SUHGLFWRQ Z DV QRWFKHFNHG

5 HOOWY HO KLIK UHSURGXFWYH SHURUP DQFH RI $ UFWF
Z DGHUV EH(RQJLQJ W WH ( DVW$ WDQWF W & HQWDO $ VLDQ
10 Z D\'V Z DV FRQILUP HG E\ ERW LQIRUP DWRQ FROHFWG LQ
$ UFWF DQG P DVV VRXWZ DUG P LJUDWRQ RI MYHQLXHV LQ
( XURSH 7 KLV Z DV P DGH SRVVLEH E\ JRRG RU DYHUDJH
UHSURGXFWYH VXFFHVV UHSRUWG IRU RI ORFDAWHV
Z LWK LQGLFDWG EUHHGLQJ VXFFHVV DWDQ DUHD EHW HHQ WH

RCD DQG 7 DLP \ U 3 HQLQVX MV % UHHGLQJ VXFFHVV LQ P RUH
HDVWUQ SDUW RI 5 XVVLD Z KHUH IURP P DMRULW RI ELUGV
P LJUDW DORQJ 3 DFLILF FRDVW RI $ VLD DQG $ P HULFD Z DV
H[ SHFWHG W EH ORZ HU WDQ Z KDW FDP H RXW IURP
REVHUYDWRQV LQ WH / HQD ' HOM DQG RZ HU ,QGLJLUND
5 LYHU 8 QIRUW QDWO W H HDVWUQP RVW S Duw/ RI
FRQWQHQWOS5 XVVLD IURP WH . RO P D5 LYHUW WH % HULQJ
6 WDLW Z HUH QRW VXUYH\ HG $ FFRUGLQJ W WH GDW IURP
$ XVWDADQ QRQ EUHHGLQJ JURXQGV VHH LQIRUP DWRQ E\
& 0 LQWQ HW DO EH®RZ IUDFWRQ RI MYHQLCHV WRXJK
YDULDECH DP RQJ VSHFLHV DQG SRSXMWRQV Z DV UHDVRQDE O
KLIK LQ P DQ\ $ UFWF Z DGHUV WXV LQGLFDWQJ D TXLW JRRG

ELUG UHSURGXFWRQ VXFFHVV LQ VRP H ( DVW6 LEHULDQ UHJ LRQV

3 UHGLFWRQV IRU WKH VXP P HU
$ FFRUGLQJ WR JHRJUDSKLF FRYHUDJH LQ SUHGLFWRQV
IRU WKH QH[ W VXP P HU LV SRVVLEGH DJDLQ P RVW |IRU WH

5 XVVLDQ $ UFWF

7 KH SHDN RI CHP P LQJ QXP EHUV WKDWRFFXUUHG LQ DW

HVWHUQ 7 DLP \ U Z LOO ANHO H[ SDQG E\ VXP P HU VR
DGMDFHQW UHJLRQV ( DVWUQ 7 DLP \ U * \ GDQ DQG < DP DO
3 HQLQVX MV FKDQJLQJ W GHFUHDVH RU GHSUHVVLRQ DW LW
VRXUFH 1 XP EHU SHDN LV DOVR SRVVLECH IDUKHU VR WKH HDVW
IQ WH / HQD ' HOM $ ORJHWHU WLV FDQ UHVXON LQ
IRUP DWRQ RI D YDVWDUHD Z LK DEXQGDQWIRRG VXSSO IRU
$ UFWF ) R[ HV DQG DYLDQ SUHGDWUV DW WH QRUW RI

HVWHUQ DQG & HQWDO 6 LEHULD $ WWDFWRQ RI SUHGDWRUW W
VKLV UHJLRQ IURP DGMFHQWDUHDV Z LOD SURP RW VXFFHVVIXO

UHSURGXFWRQ RI $ UFWF ELUGV DWHYHQ OUJ HU H[ SDQVHV

$ VFHQDULR RI OHP P LQJ SRSXMWRQ FKDQJH DW: UDQJHO

,VADQG LV DP ELIXRXV DV VWW FDQ GHYHORS HLWHU

LOWR D KLIK GHQVLW Z LW DVVRFLDWG VXFFHVVIXO EUHHGLQJ
Rl ELUGV RU LQW D QXP EHU GHSUHVVLRQ Z LW KHDY\
SUHGDWRQ RQ ELUG HJJ FOXWKHV DQG EURRGV 6 LP LODU
XQFHUWLQW LV DSSQAFDEGH W QRFDQ LQFUHDVHG URGHQW
QXP EHW LQ % DUURZ DUHD Z KLFK KDYH SRWQWDO IRU
VSUHDGLQJ W WH Z KRCH 1 RUKHUQ 6 CRSH RI $ OOVND RU
DOMHUQDWYHQO FDQ EH GHSUHVVHG E\ SUHGDWUY 6 LWDWRQ

Z LW ELUG EUHHGLQJ VXFFHVV FDQ YDUW DFFRUGLQJQ

7 KH CHP P LQJ QXP EHU SHDN DWQRUW HDVWUQ * UHHQODQG
LQ DQG SDUWDCO LQ VKRXOG JLYH Z D\ IRU D
GHSUHVVLRQ LQ 7 DNLQJ LQW DFFRXQW KLIK 6 WXW
QXP EHW LQ DW HDVW RQH RI WH W R FORVHO VSDFHG
ORFDOWHV  WHUH KLJ K UHVXOW R E LUG UHSURGX FWRQ
EHFRP H XQQNHO LQ WH FRP LQJ VXP P HU + RZ HYHU
LVROOWG SRVLWRQ RI P DQ\ FRDVWO WQGUD DUHDV LQ
* UHHQOMQG P DNHV GHYHORSLQJ SURFHVVHV GLIILFXON W

SUHGLFWGXH W WHLU CRFDO QDW UH

7 KXV DVLGH RI XQSUHGLFWEO LP SDFWRI DELRWF IDFWUV
UHSURGXFWRQ RI $ UFWF ELUGV EUHHGLQJ LQ ( DVWHUQ
( XURSH DQG 6 LEHULD DQG P LJUDWQJ DCRQJ WH ( DVW
$ WDQWF DQG & HQWDO $ VLDQ 1G Z D\'V LV GQNHO W EH
VXFFHVVIXODJDLQ 7 KH VDP H LV DSSAFDECH W DWOHDVWVRP H
RI WKH DUHDV SURYLGLQJ P LJUDQW WR WH IQ Z D\ V RI 3 DFLILF
UHJLRQ 7 KH VIWDWRQ RI W R LQ D URZ VHDVRQV RI JRRG
UHSURGXFWYH SHU RUP DQFH LQ WH VDP H YDVWDUHD LV T XLW
XQFRP P RQ EXWZ KHWHU WLV SUHGLFWRQ FRP HV WXH Z LG

FOHDU XS Z LW WP H
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SURYLGHG IRUD VLQJ CH ILUVW FRQWILEXWU SHU VLW LQ D

IR UP QDP H DGGUHVV SKRQH ID[ H P DLOSURMFW

$ QGUHHYD 7 DW DQD 5 HP LJDQRYQD
UDVQRDUP H\ VND\ D 6 W 0 RVFRZ
5 X VVLD

LYLQJ EHHWHV Rl 6 RXWHUQ < DP DO

$ UM XNKRY $ CGH[ DQGHU ,YDQRYLFK
6 RYHWND\ D 6 W . RNLQR % U\ DQVND\ D RE®DVW

5 XVVLD

% DUDQ\ XN 9 DVLQ 9
YYEDU# YYEDUP VN UX

( FRRJ\ RI 6 QRZ * RRVH DW: UDQJHO,VDQG

' DX & KULVWDQ
8 6 ) LVK DQG : LOGQLIH 6 HUYLFH ( DVW7 XGRUS5 G

$ QFKRUDJH $ COVND 8 6% & KULVWDQB' DX# 1Z VJRY

YDQ ( HUGHQ 0 HQQREDUWS
5,=$% 5 LMNVZ DWHUVWDW 3 2 % R[ 1/ $ 8

/ HO VWG WH 1 HWKKHUDQGV

P YHHUGHQ# UL]D UZ VP LQYHQZ QO

3 HFKRUD ' HOM SURMFW

( KULFK ' RURWK HH
8 QLYHUVLW RI 2 VIR ,QVWWW RI %LRORJ\ ' HSDUW HQW
Rl = RRRJ\ 3 2 % R[ % ALQGHUQ 2 VR
1 RUZ D\

GRURWHH HKULFK# ELR XLR QR

* DYULRY $ QDWQA $ CH[ DQGURYLFK

7 DLP \ U6 WW 1 DWUH 5 HVHUYH 3 % . KDWQJD



*

7 DLP \ U$ XWQRP RXV 2 NUXJ 5 XVVLD

MDMKGHU & KULVWDQ

1 DWRQDO( QYLURQP HQWOS5 HVHDUFK , QVWW W
1 (5, 7 DJHQVYH\ ICRRU

& RSHQKDJHQ 1 HQP DUN
FP J# GP X GN

0 RXOMQJ * UHHQMDQG : KLW IURQWG * HHVH GLVWUEDQFH

DO DNLQ 9 OGLP LU 1 LNRMMHYLFK

6 KLURND\ D 6 W 0 RVFRZ 5 XVVLD
([ SHGLWRQ W 1 RYD\ D = HP O D
DUHOQ P LWUL 9 LWD QLHY LFK
P LWRYVNRH 6 KRVVH 0 RVFRZ
5 X VVLD K RII

GN# GNDUHQQ KRP H ELR P VX UX
\ QDP LFV RI Z DWHU FDUERQ GLR[ LGH DQG HQHUHJ\ IRZ V
LQ QHDU JURXQG DW RVSKHULF D\ HURI % HULQJ HDQ W QG UD

HFRV\ VWHP V

YDQ . CHHI + HLQ

S}

S}

0

o2 % XUJ KDUGWYDQ GHQ % HUJ KVWDDW
1 LMW HIJHQ 7 KH 1 HWHUMDQGV
+ YNCHHI# VFLNXQ QO

$ YLIDXQD P RQLWULQJ DWO HGXVD % D\

RNKDQRY 9 DOHQWQ P LWULHY LFK

2 VWRYVNRJR 6 W UDVQRJRORYND 0 DULQVN\ UDLRQ

RQHWN RE VW 8 NUDLQH

RNRUHY < DNRY ,YDQRYLFK
1 DEHUH] KQD\ D 8 UYDQWHYD 1 RULOVN

5 XVVLD SMW# QRUFRP UX

UDVQRY < XUL9 DGLP LURYLFK
= DVKFKLWLNRY = DSRO DULD 6 W % DQGDMNVKD
0 XUP DQVND\ D REMDVW 5 XVVLD

0 RQLWULQJ RI VHDELUGY RQ . KDURY ,VDQG

DSSR ( CGHQD * HRUJLHYQD

% LRJHRJUDSK\ ' HS ,QVWWWH RI * HRJUDSK\

6 WURP RQHW\ 3 HU 0 RVFRZ 5 X VVLD
K ID[

UJJ# HHVMJP VN UX

$ UFWF H[ SHGLWRQ RI ,QVWWW RI HFRRJ\ DQG HYRXXWRQ

DNDURYD 2 D/ YRYQD

, QVWWW RI HFRORJ\ DQG HYROXWRQ / HQLQVNL SURVSHNW
0 RVFRZ 5 XVVLD

OVGF# RUF UX

9 HIHWWRQ VWXFWUH DQG SRSXMWRQ RI VRLODUWKURSRGV

LQ VRXWHUQ WKQGUD RI Z HVWUQ 7 DLP \ U

F& DIITHU\ % ULDQ -

8 6 ) LVK DQG LOGQAIH 6 HUYLFH < XNRQ ' HOM 1 DWRQDO

LOGGQAIH 5 HIXJH 3 2 % R % HWKHO $

8 6% EULDQBP FFDIIHW # 1Z VJRY
HVWUQ 6 DQGSLSHU & DAGULV P DXUL DQG ' XQAQ &

DO LQD GHP RJUDSK\ RQ WH FHQWDO< XNRQ

XVNRNZ LP ' HOND

HOMRIWH + DQV
0 LQLVWA RI ( QYLURQP HQWDQG ( QHUW\ 1 DWRQDO
( QYLURQP HQWOS5 HVHDUFK , QVWW W HSDUW HQWRI

$ UFWF ( QYLURQP HQW 7 DJHQVYHM ICRRU
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& RSHQKDJHQ 1 HQP DUN

P HOt GP X GN

0 HQ\ XVKLQD ,ULQD (

3 URVSHFWO0 LUD 0 RVFRZ 5 XVVLD

LUD# QLNLWRY P VN UX

0 LQHHY 2 HJ < XULHYLFK
2 NW DEUVN\ SURVSHFW 6\ NW YNDU . RP L

5 XVVLD

0 RUR]JRY 9 ODGLP LU 9 LFWURYLFK

6 KHEDVKHYVNL 3 URH] G 0 RVFRZ 5 XVVLD

P RUR] RY# ]RRP XV ELR P VX UX

6 WKGLHV RI / HVVHU: KLW IURQWG * RRVH

3 DVNKDOQ\ 6 HUJH\ 3 HWRYLFK

= HO RQD\ D * RUND / DE\ WQDQJL 7 XP HQVND\ D
RE CDVW 5 X VVLD
K RII ID[
HFRVWWR Q# FKDWUX

!/ RZ HU2 E 2 UQLWKKRCORJLFDO( [ SHGLWRQ

w

RVSH®RY ,JRU 1 LNRMHYLFK

* DYQD\ D 6 W $ 0 RVFRZ 5 XVVLD
WLP \ U# RUF UX

([ SHGLWRQ RI 7 DLP \ U6 WOWH 1 DWUH 5 HVHUYH

w

R] GQ\ DNRY 9 ODGLP LU ,YDQRYLFK

XMDNRYVNRJIR 6 W < DNXWN 5 XVVLD

VWUK# VDKD UX

o

KFKDGLCRY < XULO LNKDLCRYLFK
,QVWWKWH IRU1 DWUH & RQVHUYDWRQ 6 DGNL = QDP HQVNRH
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6 3 3 DVNKDQ\ 9 * 6 KWR

( FRCRJLFDOS5 HVHDUFK 6 WWWRQ = HO RQD\ D * RUND
/ DE\ WQDQJL 7 XP HQVND\ D REMDVW 5 XVVLD

H P DLO HFRVWWRQ# FKDWUX

s ( 0 HQ\ XVKLQD KDV IRXQG FRUUHOODWRQV EHW HHQ
QXP EHUV RI Z LQWU GCHP P LQJ QHVW VXP P HU URGHQW
QXP EHUVY DQG UHSURGXFWYH VXFFHVV RI 6 QRZ \ 220
1\FWD VFDQGLDFD RQ : UDQJHO ,vODQG ( DVW 6 LEHULD
DQG UHFRP P HQGHG WLV WFKQLTXH IRU DVVHVVP HQW RI
CHP P LQJ / HP P XV DQG ' LFURVWQ\[ JHQHUD QXP EHUV DW

UJ H DUHDV

2 XU ORQJ WHUP VW GLHV DW < DP DO 3 HQLQVXCD . HVW
6 LE HULD GR QRW FRQILUP D GLUHFW UHODWRQ EHW HHQ
VXP P HU CHP P LQJ DEXQGDQFH DQG QXP EHUV RI WHLU
Z LQWHU QHVW $ V FKRLFH RI DQ HIIHFWYH WFKQLTXH IRU
URGHQW QXP EHU HVWP DW LV LP SRUWQW IRU P DQ\ ILHOG
RUQLWRORJLVW Z RUNLQJ LQ QRUWHUQ UHJLRQV Z H SURYLGH
EHORZ RXU RSLQLRQ RQ WKH LVWXH EDVHG RQ UHVXOW RI RXU

RZ Q GDW DQG OWUDW UH VRXUFHV

0 HWRGYV

DW RQ URGHQW QXP EHW Z HUH FROHFWG DW WH < DP DO
3 HQLQVX O IURP 7 HUUHVWLDO Y HUWHE UDWHV Z HUH
FRXQWG LQ DOO WQGUD YDULHWHV LQFOXGLQJ VXE] RQHV
DUFWF W SLFDO DQG VKUXE E\ FOVVLILFDWRQ RI & KHUQRY

IURP MDW -XQH W P LG $ XJXVW LQ
% DNKP XWRY HW DO 6 RVLQ HW DO 5 RGHQW
DEXQGDQFH Z DV HVWP DWG XVLQJ QQHV RI VQDS WDSV
Z KLFK LV FRQVLGHUHG W EH WH P RVWREMFWYH DQG WH
HDVW  MERXU FRQVXP LQJ FRXQW P HWRG E\ P RVW
UHVHDUFKHUV 5 DLVLQ Z DV XVHG IRU EDLW DQG WDSV Z HUH
SMFHG LQ AQH P HWUV DSDUWRQ WHDFNV QHDU ERUURZ V RU
WRLOHW RI URGHQW EXWQRWRYHU P HWHU IURP D SRLQWRQ
QaQH $ AQQH Z KHQ SRVVLEGH Z DV RULHQWG W FURVV

GLIIHUHQW Y HJ HWWRQ DVVRFLDWRQV ( DFK QQH Z DV XVXDQO

VXUYH\ HG IRUW R GD\V DQG FKHFNHG W LFH D GD\ LQ WKH

P RUQLQJ DQG HYHQLQJ

LQWU QHVW RI CHP P LQJV Z HUH FRXQWG LQ
RQ WDQVHFW HYHQO VSDFHG Z LWKLQ WKH VWG\ DUHDV DQG
FURVVLQ) DOO W SLFDO KDELWW WHUH 1 HVW Z HUH FRXQWG
Z LK LQ P HWHU Z LGH VWLSH P HDFK VLGH RI WKH
WDQVHFW ,Q DGGLWRQ OLND GRJ Z DV XVHG W FRXQW
URGHQW Z KLFK JLYHV D SOXVLECGH LGHD DERXW URGHQW
QXP EHW DQG GLVWLEXWRQ ( OVKLQ DOKRXJK GRJ
Z DV UHSRUWG W EH VHCGHFWYH LQ FDWKLQJ URGHQW
% DODNKRQRY HW DO 1 XP EHURI URGHQW FDXJKWE\
GRJ Z DV UHFDOFX (DWHG RQ WKH WDQVHFWSDUWCHQJ WK DWZ KLFK
WH GRJ Z DV YLVXDOO P RQLWUHG E\ DQ REVHUYHU % HVLGHV
Z H XVXDOO UHFRUGHG RQ WDQVHFW DO URGHQW VHHQ DQG
WHLU QlH WDFHV  IUHVK WDFNV LQKDELWG ERUURZ V

GDP DJHG YHJHWWRQ

5 HVYXOW DQG GLVFXVVLRQ

5 HVYXOW RI URGHQW FRXQW E\ GLIIHUHQW P HWRGV Z LW
WDSV Z LW GRJ DQG FRXQW RI Z LOWU QHVW FRQGXFWG LQ
VXE] RQHV RI W SLFDO DQG VKUXE W QGUD DQG
VKUXE WQGUD DW< DP DODUH SUHVHQWG LQ WH
7 DEXH / RQJ WHUP GDW JLYH JURXQGV W FRQVLGHU GRJ
FRXQW WH HDVLHVW DQG UHMWYHO REMFWYH & RUUHODWRQ
FRHIILFLHQW EHW HHQ QXP EHU RI URGHQW FDXJKWE\ GRJ
SHU NP RI D WDQVHFWDQG QXP EHU FDXJKWLQ WDSV SHU

WDSSLQJ GD\'V W HTXDO 3

7 DEGH 5 HODOWYH URGHQW DEXQGDQFH DW < DP DO LQ

REWLQHG E\ GLIIHUHQWP HWRGV

6 QDS WHDSV ' RJ FRXQW : LQWHU
< HDU WIS DQLP DOV WIDQVHFW & DXJ KW QHVW
SLQJ W5 HQJ WK E\ GRJ SHU
GD\ V NP DQLP DOV NP
W5 NP

7 KH GDW RI WH 7 DECH DOVR DORZ W P DNH D FRQFOXVLRQ
WDW QXP EHU RI GLVFRYHUHG Z LQWU QHVW LQ D VHDVRQ
UHIGHFW ERWK XQGHU VQRZ GHP P LQJ QXP EHUV DQG WHLU
QXP EHUW LQ WKH SUHFHGLQJ VXP P HU EXWGRHV QRWLQGLFDWH
KLIK URGHQW DEXQGDQFH LQ VWKH FXUUHQW VHDVRQ

6 SHFLILFDOO Z H FDQ VHH WDW

WH KLIKHVWQXP EHU RI Z LQWU QHVW Z HUH IRXQG DIWU

VXP P HUSHDN RI CHP P LQJV

P D[ LP DO QXP EHUV Rl Z LQWU QHVW LQGLFDWG KLJK
XQGHU VQRZ GHQVLW Rl URGHQW DQG SUHFHGHG WHLU

QXP EHU GHSUHVVLRQ

YHU ORZ QXP EHUW RI Z LQWU QHVW Z HUH W SLFDO IRU

GHHS GHSUHVVLRQV LQ CHP P LQJ SRSXMWRQV

ORZ QXP EHUV RI FRXQWG Z LQWU QHVW P DNHV GLIILFXON
D SURJQRVLV IRU VXP P HU URGHQWDEXQGDQFH EHFDXVH

ORZ QHVW GHQVLW FDQ FRUUHVSRQG W WH SKDVH RI



SRSXMWRQ JURZ W Z KLFK FDQ UHVXOWN LQ VXFFHVVIXO

UHSURGXFWRQ RI URGHQWVSHFLDAVHG S UHGDW UV

YROH 0 LFURWY DQG & CHWULRQRP \'V JHQHUD QXP EHUV
FDQ QRW EH VXFFHVVIX0O DVVHVVHG I[URP FRXQW RI

Z LQWHU QHVW

LUHFW UHODWR QVKLS EHW HHQ Z LQWU DQG VXP P HU URGHQW
QXP EHU LV QRWREVHUYHG EHFDXVH VXP P HUFRXQW FRYHU
D SRSXMWRQ F\ FH SKDVH FRP SCHWO GLI IHUHQWIURP WDW
LQ Z LQWU 6 XP P HU SHDNV RI P P LQJ QXP EHUV DUH
NQRZ Q WR UHVXON |TURP XQGHU VQRZ UHSURGXFWRQ
& KHUQ\ DYVNL 7 NDFKHY ' RURJRL ,Q WLV
FDVH KRZ HYHU SRSXMWRQ GHQVLW LQ Z LQWU LV QRW
P D[ LP DO EHFDXVH LW FRUUHVSRQGV W WH JURZ W SKDVH
6 GREQLNRY ,Q FRQWIDVW GHQVLW SHDNV LQ VRP H
DUHDV FDQ EH SUHFHGHG E\ DQ XQLQWQVLYH XQGHU VQRZ
UHS URGX FWRQ . RNRUHY Z KLOH KLIK XQGHU VQRZ
GHQVLW XVXDOO UHVXOW LQ DOP RVWFRP SCHW GHVWXFWRQ RI
YHIJ HWWRQ LQ Z LQWULQJ KDELWW E\ DQLP DO/ HDGLQJ W
WHLU GHDW | URP VWD UY DWR Q 7 KH ODOWWHU VILWDWRQ Z DV
REVHUYHG LQ DW 0 LGGOH < DP DO Z KHUH OGCHP P LQJ
Z LQWHULQJ JURXQGV HP HUIHG IURP XQGHU VQRZ DV EDUH
EMFNLVK SDWKHV FRYHUHG E\ Z LQWU QHVW DQG GHDG

CHP P LQJ ERGLHV 6 XP P HU SHDN LQ WDWDUHD RFFXUUHG LQ

& DWVWRSKLF GHFUHDVH RI CHP P LQJ QXP EHUV FDQ RFFXU LQ
VS uULQJ HDUO RU P LG VXP P HU . XNVRY

& KHUQ\ DY VNL 7 NDFKHY RXUGDW Z KLFK FDQ KDYH
GLITHUHQW HIITHFW RQ UHSURGXFWYH VXFFHVV Rl URGHQW

VS HFLDOWVHG S UHGDWR UV

7 KXV FRXQW RI Z LQWU QHVW FRQWLEXW W UHYHDOQJ RI
CHP P LQJ SRSXMWRQ G\ QDP LFV LQ VW G\ DUHDV EXWGR QRW
FODULI\ VIWDWRQ Z LW SUH\ QXP EHUV GXULQJ UHSURGXFWRQ
SHULRG RI SUHGDWUW 3 HUKDSV RWHU WQGUD UHJLRQV FDQ
GLIIHU LQ UHVSHFWW UHDOWRQ EHW HHQ QXP EHUV RI Z LQWU
QHVW DQG VXP P HU QXP EHW RI URGHQW QANHZ LVH LQ
UHVS HFW RI CHY HOV RI W HVH QXP EHUV + RZ HYHU
FRP SDULVRQ RI RXU GDW Z LW WRVH [IURP : HVWHUQ
7 DLP VU WH UHJLRQ UHOMWYHO FORVH W < DP DO . RNRUHY

KDV VKRZ Q QHDUO FRP SHW FRLQFLGHQFH RI WH

UHFRUGHG CHYHO/ RI CHP P LQJ QXP EHUV

6 WOO YHU KLIJIK GHYHORI CHP P LQJ QXP EHUV DFFRUGLQJ WR
WH VFDOH RI , < . RNRUHY Z DV UHFRUGHG RQO RQFH LQ

LQ \ HDUV RI RXU FRXQW H[ FOXGLQJ FDVHV RI
VXP P HU DJJUHJDWRQV RI URGHQW DIWU IRRGLQJ RI

K DE LVWD W

& ROQWQHQWODUFWF WKQGUD RI < DP DOH[ SHULHQFHG SHDNV RI
6 LEHULDQ / HP P LQJ / HP P XV VLELULFXV QXP EHUV LQ

DQG ) LI XUH ) URP DQLP DOV SHU

W FRXOG EH FDXJKWLQ WHVH \ HDUV LQ GLIITHUHQWDUHDV

$ EXQGDQFH Z DV DQLP DOV W LQ GHFUHDVLQJ DQG

JURZ LQJ SKDVHV Z KLCH P LQLP DO QXP EHUV Z HUH UHFRUGHG

LQ DQG DQLP DOV 2]
$ EXQGDQFH LQ W SLFDO WQGUD YDULHG IURP
DQLP DOV Ws DW SHDNV DQG IURP DQLP DOV w6

RQ DYHUDJH DWGHSUHVVLRQV
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Number, score

74 76 78 80 82 84 86 88 9 92 94 9% 98
Year

—— Bely —a—  Arctic —— Typical —e— Shrub
Island tundra tundra tundra

) LWXUH 5 RGHQWQXP EHU G\ QDP LFV LQ GLIITHUHQWUHJ LRQV DW
WH < DP DO 3 HQLQVXOD LQ 1 XP EHUV DUH
HYDXDWG DV RZ DYHUDJH DQG KLIK VFRUHV 9 RO

SHDNV DUH VKRZ Q VHSDUDWO Z LW HQOUJHG V\ P ERO/

0 D[LP XP QXP EHUV RI 6 LEHULDQ / HP P LQJ Z HUH (RZ HU LQ
VKUXE WQGUD LQ FRP SDULVRQ Z LW P RUH QRUWHUQ UHJLRQV
2 Q DYHUDJH CHP P LQJV SHU W5 Z HUH FDXJKWLQ
DQG Z LWK D P D[ LP XP RI DQLP DOV WG
5 RGHQWQXP EHUV Z HUH YDULDEMH Z LWLQ WLV VXE] RQH EXW
HYHW Z KHUH LW Z DV RZ DQLP DOV W5 LQ
GHSUHVVLRQ \ HDUV ,Q RWHU VHDVRQV
SDWKHV Z LMKRXWCHP P LQJV DORQJ Z LW GHQVHQO SRSXMWG
DUHDV FRXQOG EH IRXQG ,Q QXP EHW Z HUH (RZ DWWH
Z HVYW EXW UHDFKHG DQLP DOV W DW WH HDVW
1 XUP D\ DNKD 5 LYHU ,Q QXP EHUV YDULHG | URP
DQLP DOV W DW GLIIHUHQW CRFDAWHV DQG LQ VXP P HU
VRP H SDWKHV DWWH Z HVYWRI WH VXE] RQH KDG IHZ
URGHQW GHVSLW RI D SHDN RI 6 LEHULDQ / HP P LQJ QXP EHU

DWWH SHQLQVX D

5 RGHQW LQ SDUWFXOU CHP P LQJ G\ QDP LFV KDG GLIIHUHQW
SDWHUQV LQ GLIIHUHQWUHJ LRQV RI SHQLQVX® ) LIXUH % RWK
QHP P LQJ VSHFLHV QXP EHUV IOKFWDWG LQ D VSHFLILF
UK\ VKP  DW % HO LVADQG 6 RVLQ 3 DVNKDOQ\

& RQWQHQWO DUFWF DQG W SLFDO WKQGUD KDG P RUH RU CHVV
VI QFKURQRXV P D[ LP XP V RI 6 LEHULDQ / HP P LQJ QXP EHUV
DOKRXJK VKH\ Z HUH EHWWU H[ SUHVVHG LQ WKH QRUWHUQ

DUHDV

7 KLV VI QFKURQ\ Z DV YLRMWG LQ FHUWLQ \ HDUV LQ VKUXE
WK QG UD ) LI XUH ) RU LQVWQFH LQ P D[ LP XP
QXP EHW Z HUH UHDFKHG LQ W SLFDO WKQGUD Z KLCH W WH
VRXW LWZ DV DWDQ DYHUDJH CHYHO ,Q LQ VKUXE WK QGUD
QXP EHUW HYHQ JUHZ XS D QAWAH ELW DOKRXJK D
SURQRXQFHG GURS GRZ Q Z DV UHFRUGHG HOVHZ KHUH
% DONKRQRY HW DO 'XULQJ URGHQW QXP EHU
GHS UHVVLRQV LQ DQG LQ VKUXE WQGUD DYHUDJH

RUKLIK QXP EHUV Z HUH UHFRUGHG | X UK HU QR UWK

,Q CDW V URGHQW UHDFKHG DYHUDJH RU KLIK QXP EHUV
LQ WKH SHQLQVXMD WQGUD GXH W GRP LQDQFH RI YRV
0 LFURWKYV JUHJDOQV DQG 0 P LGGHQGRUIILL UDWHU WKDQ
QHP P LQJV 7 KHVH Z HUH VWKH FDVHV LQ IRU
W SLFDO WKQGUD DQG LQ IRU VKUXE WKQGUD

) LI X UH

$ FFRUGLQJ WR WH FRP P RQ NQRZ GHGJH UHSURGXFWRQ RI
URGHQW VSHFLDAVHG SUHGDWUV LV VI QFKURQLVHG WR URGHQW
G\ QDP LFV 6 QRZ \ 2 Z ODQG 3 RP DULQH 6 NXD 6 WUFRUDULXV
SRP DULQXV DUH UHQDEGOH LQGLFDWUV RI KLIK P P LQJ
QXP EHU DW< DP DODV WH\ QRUP DOO EUHHG RQQ DWKLIK
URGHQW DEXQGDQFH + RZ HYHU WH\ UDUHO QHVW LQ VKUXE

WKQGUD HYHQ DWKLJ K URGHQWGHQVLW
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2 FFXSDWRQ RI $ UFWF ) RJ $ RSH[ MJRSXV GHQV LQ
GLIITHUHQWW QGUD VXE] RQHV DW< DP DOLV P D[ LP DOLQ \ HDUWV
Rl CHP P LQJ QXP EHU SHDNV EXWHYHQ WHQ LWLV ORZ HU W DQ
DW 7 DLP \ U DQG GRHV QRWH[ FHHG 6 KWR

I HP P LQJ DEXQGDQFH GHWUP LQHV GHQVLW DQG QHVW
VXFFHVV Rl 5 RXJK GHJJHG % X]] DUG % XWR JIRSXV

Z KLFK KRZ HYHU FDQ EUHHG VXFFHVVIX0O LQ VRP H \ HDUV
QNHZ LVH $ UFWF ) R[ LQ DUHDV Z LW KLIK CRFDOGHQVLW RI

YRV

2 XU H[ SHULHQFH RI YLVXDO UHFRUGLQJ Rl CHP P LQJV YRM™V
DQG WWDFHV RI WHLU DFWY LWHYV CHDGV WVR WKH FRQFXXVLRQ WKDW
WLV WVHFKQLT XH DOORZ V WVR FRYHU D Z LGH YDULHW RI| KDELWW
LQ YDVWDUHDV DQG WR UHYHDO EDVLF WQGHQFLHV LQ QXP EHU
G\ QDP LFV Rl URGHQW DQG WHLU GLVWLEXWRQ DWD ORZ HVW
DGGLWRQDO OERXU FRVW + RZ HYHU DFFXUDF\ R WK H
P HKRG LV QP LWG W DVVLIQLQJ ORZ DYHUDJH RU KLIK
QXP EHU VFRUH DQG GLVFRYHULQJ ORFDO FRQFHQWDWRQV RI
DQLP DOV % HVLGHV UHJLVWDWRQ RI WDFHV DVVXP HV FHUWLQ

WDLQLQJ RI REVHUYHUV

/I HP P LQJV DQG YRCOHV DUH DCP RVW QHYHU VHHQ RQ
H[ FXUVLRQV DWYHU RZ DQG (RZ GHQVLWHV VLQJ ™ UHFRUGV
RQ KXQGUHGV RI NLORP HWHV LVFRYHULQJ RI IUHVK WIDFNV
DQG LQKDELWG EXUURZ V LV GLIILFXON DQG HYHQ GRJ FDQ
VKRZ SRRU UHVXOW LQ VXFK VLWKDWRQV & RXQWQJ Z LW WDS
QAQHV EHFRP HV HIIHFWYH RQO DWD KLIK FHQVXV HIIRUW
6 XFK VLWKDWRQV DUH W SLFDO IRU QXP EHU GHSUHVVLRQ DQG

LQLWDOVWJ HV Rl SRSXMWRQ JURZ W

XULQJ CHP P LQJ SHDNV HJ LQ DQG DWO LGGM™
DQG 1 RUWKHUQ < DP DO WHVH DQLP DOV FRXOG EH UHJ X ODUO
P HWRQ H[ FXUVLRQV QNHZ LVH WHLU IUHVK WDFNV XVXDOO
RYHU SHU NP DQG EXUURZ V 7 HQV Rl URGHQW FRXOG
EH FDXJKWLQ WDSV RUFDSWUHG E\ D GRJ LQ D VKRUWSHULRG

RI WP H

9 LVXDO UHFRUGV RI URGHQW DW DYHUDJH DQG C(RZ GHQVLW
FRQWLEXWYV aOWMH WR TXDQWWWYH HYDOXDWRQ RI QXP EHUV
GLVWILE XWRQ DQG XQGHUVWQGLQJ RI G\ QDP LFV EHFDXVH
QXP EHU RI UHFRUGV LV RZ DQG UHADEM™ FRQFXVLRQV
UHT XLUH YHUW KLIK HIITRUW + RZ HYHU WHVH GDW FRP ELQHG
Z LW UHJ LVWDWRQ RI QIH WDFHV DUH VXIILFLHQWW DVVLIQ D
GHQVLW WR RQH RI WH WUHH QXP EHU FDWJ RULHV DWD VW G\
VLW RZ DYHUDJH RUKLIK 4 XDQWWWYH LQWUS UHWWRQ R
VXFK GDW LV DVVRFLDWG Z LW GLIILFXOMHVY WKDWZ H Z LOO QRW
GLVFXVV LQ WLV SDSHU KHQFH FRQVLGHULQJ UHJLVWDWRQ RI
QlH WIDFHV DV DQ LP SURYLQJ DGGLWRQ W YLVXDOFRXQW RI

URGHQW RUDQ\ RWHUFHQVXV WVHFKQLT XHV

& KRLFH RI WVHFKQLT XH IRUDVVHVVP HQWRI URGHQWQXP EHUV LV
MUJHO GHSHQGHQW RQ DLP V Rl RUQLWRORJLFDO UHVHDUFK
DQG DYDLODECH UHVRXUFHV ,Q VRP H FDVHV VFRUH VFDCH EDVHG
RQ URGHQW UHFRUGV GXULQJ H[ FXUVLRQV FDQ EH VXIILFLHQW
Z KLOH RWHUV Z LOO UHT XLUH P RUH GHWLOHG LQIRUP DWRQ RQ
URGHQW VSHFLHV FRP SRVLWRQ TXDQWWWYH HYDOXDWRQ RI
GHQVLWHV DJH DQG VH[ SRSXMWRQ VWX FW UH VS DWDO

GLVWILE XWRQ G\ QDP LFV HW

* HQHUDOO Z H EHQHYH WDW WH VFDOH |IRU CHP P LQJ
QXP EHUV VXJJHVWG E\ . RNRUHY DQG UDQN VFDOH
Z LWK WK UHH VFRUHV EDVHG RQ YLVXDO UHFRUGV RI DQLP DOV
RZ DYHUDJ H RU KLIK GH IDFWR XVHG E\ P RVW
RUQLWR R J LVW/ DS SURS ULDWO UHICHFW UHDO HFRCRJLFDO

VLW DWR Q

0 HQ\ XVKLQD , (

7 KLV VFRUH VFDOH FRYHUV WH HYDOXDWRQ RI GHP P LQJ
QXP EHW EDVHG RQ IUHTXHQF\ RI YLVXDOCGHP P LQJ UHFRUGV
VXJJHVWG E\ 6 RARYLHY DQG 7 RP NRYLFK Z KLFK LQ
IDFW XQGHUMD\ V FRQFOXVLRQV DERXW DQLP DO QXP EHU DQG
Z KLFK LV LQ JRRG DJUHHP HQWZ LW RXU REVHUYDWRQV 7 KH
RQO FRP P HQW W GR LV UHODOWG W VXUYH\ HIIRUW WH
ORQJHU WDQVHFW WH GOHVVHU LV DQ HUURU RI QXP EHU
HYDXDWRQ ) HZ P P LQJV VHHQ RQ D VKRUWURXW HJ

NP LVv. D FODU LQGLFDWRQ RI KLI K GHQVLW Z KLCOH
UHFRUGLQJ RI D VLQJCOH DQLP DORU QRQH WOV QHDUO QRWLQJ

DERXWQXP EHUV

& RXQWQJ Z LW O.QHV RI WIDSV FRP SCH[ LWHV RI RUJDQLVLQJ
Z KLFK VKRX0G QRWEH RYHUHVWP DWG DQG FRXQWQJ Z LW D
GRJ LND FDQ EH UHFRP P HQG DV UHODECH P HWRGV RI
HYDOXDWRQ RI URGHQW QXP EHW & RXQWQJ URGHQW DQG
WHLU QlH WDFHV WDFNV EXUURZ V Z LQWU QHVW RQ
H[ FXUWLRQV LV CHVV ERXU FRQVXP LQJ EXW DOVR LV CHVV
DFFXUDW 5 HVXOW RI VXFK FRXQWQJ FDQ EH H[ SUHVVHG DV
UHFRUGV SHU XQLWRI D WDQVHFWOHQJ WK DQG FRP SDUHG WR WKH

VFRUH VFDOH RI QXP EHUW ,WLV TXLW REYLRXV WKDW WH
EHVWUHVXOW FDQ EH DFKLHYHG E\ XVLQJ D FRP ELQDWRQ RI
DOOVWH DERYH P HKRGV DSSOHG GXULQJ WKH Z KRCH VXP P HU

VHDVRQ DWD VXIILFLHQW) ODUJH DUHD

5 HIHUHQFHV

% DODNKRQRY 9 6 1 $ / REDQRYD 9 9 3 Dy QQLQ
9 6 KWR LVWILE XWRQ DQG QXP EHUV RI VRP H
P DP P DOV LQ VKUXE WQGUD VXE] RQH DW< DP DO ,Q $ 9
% RURGLQ HG & XUUHQWVWW DQG KLVWRU\ RI DQLP DOQIH
Rl : HVW6 LEHULDQ / RZ QG 6 YHUGCRYVN 8 UDO

EUDQFK RI WKH 8 665 $ FDG 6 FL LQ 5 XVVLDQ

% DNKP XWRY 9 $ 9 ) 6RVLQ 9 * 6 KWR
6 XP P HUGLVWLE XWRQ DQG QXP EHUV Rl VRP H WHUUHVWLDO
YHUWHE UDWHV LQ WKQGUD Rl QRUWHUQ < DP DO ,Q 9 )
6 RVLQ HG ' LVWLEXWRQ DQG QXP EHUV RI W UUHVWLDO
YHUWHE UDWHV DW< DP DO3 HQLQVX ™MD 6 YHUGCRY VN
,QVW IRU 3 (DQWDQG $ QLP DO( FRO 8 UDO6 FL & HQWH VKH

8 665 $ FDG 6FL LQ 5 XVVLDQ

& KHUQRY < X , 7 KH AAYLQJ W QGUD & DP EULGJH

& DP EULGJH 8 QLY 3 UHVV

& KHUQ\ DYVNL ) % $ 9 7 NDFKHY 3 RSXMWRQ
F\ FOHV Rl CHP P LQJV LQ $ UFWF HFRCORJLFDODQG

HQGRFULQH DVSHFW 0 RVFRZ 1 DXND LQ 5 XVVLDQ

RURJRL , 9 ( FRRJ\ RI URGHQWVSHFLDQVHG
SUHGDWUV DW: UDQJHO,VDQG DQG WHLUURCH LQ G\ QDP LFV
Rl CHP P LQJ QXP EHUV 9 (DGLYRVWN ) DU ( DVW6 FL

& HQWH WH 8 665 $ FDG 6 FL LQ 5 XVVLDQ

( OVKLQ 6 ( 0 HWRGV W HYDOXDW DEVROXW GHQVLW
Rl URGHQWSRSXMWRQ LQ WKQGUD % X0O RI WKWH 0 RVFRZ
6 RF RI 1 DWUDOQVW % LRO 6 HFW LQ

5 XVVLDQ ( QJO VXP P DU\

RNRUHY < ( VWP DWRQ RI VP DOOURGHQWQXP EHUV
LQ WKQGUD LQ WKH VXP P HU ,QIRUP DWRQ 0 DWULDO/ RI WKH

RUNLQJ * URXS RQ : DGHUV LQ 5 XVVLDQ

XNVRY 9 $ ,QIXXHQFH RI VRP H FOP DWF IDFW UV
RQ P LFURWQH URGHQWQXP EHUV DW: HVWUQ 7 DLP \ U
7 UDQV RI ,QVW IRU( [ WHP H 1 RUW $ J ULFX O UH

UDVQR\ DUVN LQ 5 XVVLDQ

5 HFRP P HQGDWRQV RQ

WFKQLT XHV IRUCHP P LQJ DEXQGDQFH DVVHVVP HQWGXULQJ



RUQLWKRORJLFDOVWGLHV ,QIRUP DWRQ 0O DWHULDO/ RI WKH

RUNLQJ * URXS RQ : DGHUV LQ 5 XVVLDQ

6 GREQLNRY 9 0 / HP P LQJV DW1 RUWHUQ 7 DLP \ U
7 UDQV RI $ UFWF ,QVW RI WWH 0 DLQ $ GP LQLVWDWRQ R

1 RUKHUQ 6 HD 5 RXW LQ 5 XVVLDQ

6 KWR 9 * ( FRORJLFDOFRQGLWRQV RI $ UFWF ) R[
GHQQLQJ DW< DP DO 0 DWULDOY RI WKH 6 HFRQG $ 08 QLRQ

6\ P SRVLXP RQ % LRO 3 URECHP V RI WH 1 RUW

6 RORYLHY 0 < 3 6 7 RP NRYLFK ( YDOXXDWRQ RI
CHP P LQJ QXP EHUV IRUWH SXUSRVH RI RUQLWKRCRJ LFDO
UHVHDUF K FDOOIRUGLVFXVVLRQ ,Q 6 RORYLHY 0 <

3 6 7RP NRYLFK FRP S $ UFWF % LUGV $ Q , QWUQDW

% UHHGLQJ & RQGLWRQV 6 X UY H\

6 RVLQ 9 ) 6 3 3 DVNKD®Q\ 0 DWULDOY RQ IDXQD
DQG HFR®RJ\ RI WHUUHVWILDOY HUWE UDWHV DW% HQ ,VDQG

,Q 9 6 %DMNKRQRY HG & XUUHQWVWW RI YHJHWWRQ
DQG DQLP DOQIH DW< DP DO ( NDWHULQE R X UJ

1 DXND LQ 5 XVVLDQ

6 RVLQ 9 ) 6 3 3DVNKDQ\ 9 * 6 KWR
6 XP P HU GLVWLE XWRQ RI VRP H WHUUHVWILDO Y HUWHE UDWHV LQ
DUFWF WQGUD RI < DP DO ,Q 9 ) 6RVLQ HG
" LVWLEXWRQ DQG QXP EHUV Rl WHUUHVWLDOY HUWHE UDWHV DW
< DP DO3 HQLQVX ™ 6 YHUGCRYVN ,QVW IRU3 CDQWDQG
$ QLP DO( FRO 8 UDO6FL & HQWH VWKH 8 665 $ FDG

6 FL LQ 5 XVVLDQ

$5&7,& %5 ( (' ,1* 68 &&( 66
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& AYH 0 LQWRQ 5 RVDAQG - HVVRS & KULV + DVVHCOO

WH $ XVWDM®DVLDQ : DGHU 6 WKGLHV * URXS

DQ HWY 5 RDG % HDXP DULV 9 LF

$ Xvwpbab ( P DLO P LQWQV# R] HP DLOFRP DX

32 %R[ & RZ HV 3 KLOAS ,VDQG 9 LF

$ XvwbDabD ( P DLO UMIVVRS# SHQJXLQV RUJ DX

% URRP H % LUG 2 EVHUYDWUW 32 %R][

% URRP H . $ $ XvVwDaD

2 QH Rl WKH P DLQ REMAFWYHV RI WKH DQQXDOZ DGHU FDWKLQJ
SURJUDP P HV RI WKH 9 LFWULDQ : DGHU 6 WG\ * URXS LQ 6 (
$ XVWDAD DQG RI % URRP H % LUG 2 EVHUYDWU $ XVWDDVLDQ
DGHU 6 WKGLHV * URXS LQ QRUW Z HVWS$ XVWDQD LV WR FDWK
VXIILFLHQW VDP SCHV RI DV P DQ\ VSHFLHV DV SRVVLEM LQ
RUGHU W JDLQ DQ HVWP DW RI WHLU EUHHGLQJ VXFFHVV LQ WKH
SUHYLRXV DUFWF VXP P HU 7 KLV LV DFKLHYHG E\ P HDVXULQJ
WH SURSRUWRQ RI MKYHQLCH ILUVW \ HDU ELUGV LQ FDWKHV
7 KH FDWKHV XVHG IRU WLV LQGH[ DUH WRVH Z KLFK KDYH
EHHQ P DGH RXWLGH WH P DLQ P LIJUDWRQ VHDVRQ LH
1 RYHP EHU W P LG 0 DUFK LQ 1 $ Xvwbab DQG P LG

1 RYHP EHUW ) HEUXDUW LQ 6 ( $ XvwbDQD

2 QO FDQQRQ QHWFDWKHV DUH LQFOXGHG DV P LVWQHWFDWKHV
VRP HWP HV WHQG W JLYH D KLIKHU SURSRUWRQ RI \ RXQJ
ELUGV : KHUHYHU SUDFWFDO FDWKHV DUH P DGH DW H[ DFW

WH VDP H WP H DQG ORFDWRQ HDFK \ HDU W UHGXFH
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SRWQWDOELDVHV 1 HYHUWHCHVV WH ILJXUHV DUH P RUH RI DQ
LQGH[ Rl EUHHGLQJ VXFFHVV Z KLFK FDQ EH FRP SDUHG RYHU
WH \ HDUV UDWHU WDQ QHFHVVDULO EHLQJ DQ DEVRXW
P HDVXUH RI WH SURSRUWRQ RI VW\ HDU ELUGV LQ WKH WWO
SRSXMWRQ RI WWKDWVSHFLHV 1 RW DO/R WKDWW LV P HDVXUH LV
WNHQ VRP H VL[ P RQWV DIWVWU WH EUHHGLQJ VHDVRQ DQG
DIWVHU VXFFHVVIXO FRP SCHWRQ RI WHLU ILUVWORQJ GLVWQFH
P LJUDWRQ ,Q VSLW RI WH DERYH UHVHUYDWRQV WH IL) XUHV
DUH FRQVLGHUHG D JRRG P HDVXUH RI EUHHGLQJ VXFFHVV DQG
FRUUHCDW Z HOO Z LWK UHCHYDQWFRXQWGDW LQ WRVH VSHFLHV

Z KHUH WLV KDV EHHQ H[ DP LQHG

7 KH WEHV VKRZ WH WWO FDWKHV DQG
QXP EHU SHUFHQWJ H RI ILUVW\ HDU ELUGV IRU HDFK VSHFLHV LQ
ERW 1 : $ XVWDAD DQG 6 ( $ XVWDAD 7 KHVH LI XUHV
REWLQHG GXULQJ WH QRQ EUHHGLQJ VHDVRQ
LQGLFDW WH DSSDUHQWEUHHGLQJ VXFFHVV Rl WKHVH VSHFLHV

LQ EUHHGLQJ VHDVRQ RQ QRUWKHUQ 6 LE HULD

,Q EURDG WUP V Z H KDYH LQ WH SDVWFM®VVLI LHG EUHHGLQJ

VXFFHVV DV
SRRU
P RGHUDW
JRRG

H[ FHSWR QDO DERYH

% DVHG RQ WH DERYH P RVW VSHFLHV DSSHDU W KDYH KDG
P RGHUDW W JRRG EUHHGLQJ VXFFHVV LQ WH DUF WF
VXP P HU 7 KH H[ FHSWRQV DSSHDU W EH * UHDW. QRWDQG
WH SRSXMWRQ RI % DU WLHG * RGZ LW Z KLFK YLVLW 1

$ XVwbDaD ,Q FRQWNDVW 5 HG QHFNHG 6 WQW KDYH KDG D
VHFRQG FRQVHFXWYH \ HDU Rl JRRG EUHHGLQJ SURGXFWY LW
,W LV QRW VXUSULVLQ) WHUHIRUH WDW WH DXVWDO VXP P HU
SRSXMWRQ FRXQWILI XUHV KDYH DOVR EHHQ YHU KLIK 7 KLV
\ HDU WKH & XUHZ 6 DQGSLSHUV DOVR GLG Z HOO LQ FRQWDVWWR

WHLU SRRUVKRZ LQJ WH SUHYLRXV \ HDU

$ OKRXJK RQH KDV WV EH FDXWRXV DERXWUHDGLQJ WR P XFK
LOWR WHVH L) XUHVY EHFDXVH RI SRWQWDO ELDVHV DQG
EHFDXVH LQ VRP H VSHFLHV VDP SCH VL] HV DUH VP DOO LWGRHV
DSSHDU WKDWWH 5 HG . QRWZ KLFK YLVLW1 : $ XvVwbDaD KDG
D UDWHU CHVV VXFFHVVIXO EUHHGLQJ VHDVRQ WDQ WH 5 HG

QRWZ KLFK FRP H W 6 ( $ XVWDQD : KHQ Z H KDYH D IHZ
P RUH \ HDUWW GDW W GUDZ RQ LWZ LOO EHFRP H P XFK P RUH

LOWHUHVW.QJ



7 DEOH 3 URSRUWRQ RI ILUVW\ HDU ELUGV LQ Z DGHU FDWKHV DW% URRP H 1 : $ XVWDQD 1 RYHP EHU

FROHFWG E\ WKH % URRP H % LUG 2 EVHUYDW U\
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WR 0 DUFK GDW

6 S HFLHV 7 RWOQR RI ELUGV 1 XP EHURI ILUVW I LUVW\ HDU
FDXJKW \ HDU E LUG V
5 HG QHFNHG 6 WQW & DO.GULV UXILFROOLV
% URDG ELOCHG 6 DQGSLSHU / LP LFRO IDCFLQHOXV
& XUHZ 6 DQGSLSHU & IHUUXJLQHD
5 XGG\ 7 XUQVWQH $ UHQDULD LQWUS UHV
5 HG . QRW & FDQXWV
% DU WDLCHG * RGZ LW / LP RVD (DS SRQLFD
* UHDW. QRW & W QXLURVWLV
1 RQ DUFWF QRUWHUQ P LJ UDQW
* UHDWHU 6 DQG 3 CRYHU & KDUDGULXV CHVFKHQD X OAL
% CDFN WDLCHG * RGZ LW / LP RVD QP RVD
7 DECH 3 URSRUWRQ RI [LUVW\ HDUELUGV LQ Z DGHU FDWKHV LQ 9 LFWULD 6 ( $ XVWDOD P LG 1 RYHP EHU W P LG 0 DUFK
GDW FROMHFWG E\ WKH 9 LFWRULDQ : DGHU6 WG\ * URXS
6 S HFLHV 7 RWOQR RI ELUGV 1 XP EHURI ILUVW I LUVW\ HDU
FDXJKW \ HDU E LUG V
5 HG . QRW
5 HG QHFNHG 6 WQW
& XUHZ 6 DQGSLSHU
5 XGG\ 7 XUQVVWRQH
% DU WDLCHG * RGZ LW
6 DQGHUOQJ & DCED
6 KDUS WLCHG 6 DQGSLSHU & DFXP LQDW
* UHDW. QRW

&2 0 0 (17621 5(/$7,1*
%5 ( (' ,1* 68 && (66 2 ) $58&7,&
$' (56 ,1 72 180 %(56 2)

<281* %,5'" 6 ,1 $8675¢%$/ ,$
3DYHO6 7 RP NRYLFK 0 LNKDLO< 6 RCRYLHY

7 KH GDW RQ SHUFHQWJHV RI ILUVW\ HDU ELUGV LQ FDWKHV RI
DUFWF Z DGHW LQ $ XVWDOD SUHVHQWG DERYH E\ & QYH
0 LOWRQ HW DO FRX GG EH D JRRG DGGLWRQ W WH
LQIRUP DWRQ R UHVSRQGHQW I'UR P $ UFWF EUHHGLQJ
JURXQGV LI Z HNQRZ SUHFLVHO QQNV EHW HHQ DO EUHHGLQJ
DQG QRQ EUHHGLQJ Z DGHU SRSXMWRQV 8 QIRUWQDWO RXU
NQRZ CHGJH RQ P LJUDWRQV VWO LV IDU IURP EHLQJ
FRP SCHW 7 KLV DQG VRP H P L[ LQJ RI SRSXMWRQV RQ WHLU
QRQ EUHHGLQJ JURXQGV LQ VRP H VSHFLHV P DNHV LQIHUHQFH
IURP WH REVHUYHG ILJXUHV GLIILFXON LI SRVVLEGH DW DCO
6 RP H ELDVHV GXH W VP DO VDP SAHV DQG RU IRFNLQJ
EHKDYLRXU bw FDWKLQJ VLWV Lv DOVR SRVVLE CH
1 HYHUKKHOHVV VXFK GDW GR JLYH JHQHUDO LP SUHVVLRQ RQ
KRZ JRRG RU EDG Z DV 1LQDO EUHHGLQJ RXW XW LQ

SRSXMWRQV RQ WKH ( DVW$ VLDQ $ XVWD®DVLDQ 10 Z D\

) URP WH GDW LQ WEGHV LQ WH QRW RI WH
$ XVWDDOVLDQ : DGHU 6 WKGLHV * URXS SHRSOH LWLV REYLRXV
WDWWUHH VSHFLHV KDG TXLW VLP LODU SURSRUWRQ RI \ RXQJ
ELUGV LQ ERW VDP SCHV 1 : $ XVWDAQD DQG 9 LFWULD * UHDW

QRW 5 XGG\ 7 XUQVWRQH DQG
& XUCHZ 6 DQGSLSHU 7 KLV P HDQV WWDWDQO E LUGV
Rl WHVH VSHFLHV HLWHU KDG VDP H EUHHGLQJ VXFFHVV LQ
GLIITHUHQWSDUW RI WHLU EUHHGLQJ UDQJH Z LWLQ WH IQ Z D\

RU ELUGV RULJLQDWQJ IURP GLIIHUHQW DUHDV P L[ Z HOO RQ

QRQ EUHHGLQJ JURXQGV 7 KH OOWHU H[ SCDQDWRQ VHHP V W
EH P RUH UHDAVWF IRU WH ILUVWWW R VSHFLHV Z KLFK KDYH
H[ VHQVLYH EUHHGLQJ UDQJHV WH DOSLQH DQG VRXWHUG RQH
LQ * UHDW . QRW DQG P RVWH + LJK $ UFWF RQH LQ 5 XGG\
7 XUQVWRQH 1 XFOHXV RI WH HDVWUQ EUHHGLQJ SRSXMWRQ
Rl & XUHZ 6 DQGSLSHU \V LQ 1 HZ 6 LEHULDQ ,VDQGV DQG
RQ QHDUE\ P DLQODQG 6 LEHULD / DSSR ,Q DEVHQFH RI
GLUHFW REVHUYDWRQV LQ WDW DUFWF DUHD $ XVWDODQ GDW
VXJJHVW P RGHUDW W RZ SUHGDWRQ UDW W HUH 6 XFK
FRQFOXVLRQ LV VXSSRUWG E\ P RGHUDW W KLJK SURSRUWRQ
RI \ RXQJ ELUGV LQ RWHU + LJK $ UFWF Z DGHU VSHFLHV Z KLFK
FHUWLQO RU VXSSRVHGO RULJLQDW IURP W DW EUHHGLQJ
DUHD 6 DQGHUAQJ RQH RI W R 5 HG . QRW

SRSXMWRQV VRP HRI 5 XGG\ 7 XUQVWQH

6 RP H VSHFLHV KDG TXLW GL IHUHQW SHUFHQWJHV RI |LUVW
\ HDU ELUGV LQ 1 : $ XVWDOQD DQG 9 LFWULD Z KLFK FRXOG EH
D UHVXON RI E LUG RULJ LQ IURP GLIIHUHQW EUHHGLQJ
SRSXMWRQV RU DJH VHJ UHJ DWRQ RQ QRQ EUHHGLQJ
JURXQGV 7 KH KLIKHU SURSRUWRQ RI \RXQJ %DU WLCHG
* RGZ LW LQ 9 LFWRULD LQ FRP SDULVRQ Z LW 1
$ XVwDAD P HDQV WKDW LQ WLV VSHFLHV $ CDVNDQ
SRSXMWRQ KDG EHWWHU EUHHGLQJ FRQGLWRQV WDQ ( DVW
6 LEHULDQ RQH LQ DFFRUGLQJ W WH VXEVSHFLHV QRQ
EUHHGLQJ VHJUHJDWRQ + LJJLQV ' DYLHV 7 KLV
DOVR P HDQV WKDWQRWHYHU\ Z KHUH RUQRWDQ E LUG VSHFLHV LQ
HVW $ CDVND KDG SRRU EUHHGLQJ VHDVRQ DV LW FDQ EH
MXGJHG IURP WH LQIRUP DWRQ DYDLDEM™ IURP WH < XNRQ
GHOM LQ 7 KH ( DVW 6 LEHULDQ % DU WLAHG * RGZ LW
RFFXS\ P RVW VXEDUFWF P LUHV EHW HHQ WH < DQD 5 LYHU
DQG & KDXQ * XA RYHUDSSLQJ W D OUIH H[ WHQW LQ

EUHHGLQJ UDQJH Z LW 6 KDUS WLOHG 6 DQGSLSHU 7 KXV LWLV



QRWVXUSULVLQJ) WDWWH CODWHU VSHFLHV LV DOVR FKDUDFWULVHG
E\ UDWHU CRZ EUHHGLQJ RXWXW , WLV VXUSULVLQJ
LQGHHG W VHH YHU KLIK SURSRUWRQ RI \ RXQJ ELUGV LQ
DQRWHU VSHFLHV Z LW UDWHU VLP LODU EUHHGLQJ GLVWLE XWRQ
% URDG ELOHG 6 DQGSLSHU KRZ HYHU WLV FRXOG EH D

ELDV Rl VP DOOVDP SCH VL] H

7Z R VDP SCHV RI 5 HG QHFNHG 6 WQW GLIIHU QRWEO LQ
SHUFHQWJH RI |ILUYW\ HDU E LUGV LQ 9 LFWULD DQG
LQ 1 : $ XVWDAD $ FFRUGLQJ WR K\ SRWHVLV RI 0 LQWQ
ELUGV RI WHVH SRSXMWRQV FURVV WHLU Z D\'V RQ
P LJUDWRQ DQG DV D UHVXON 9 LFWULDQ 5 HG QHFNHG 6 WQW
EUHHG LQ Z HVWUQ SDWK HV RI WH EUHHGLQJ UDQJH Z KL
ELUGV IURP 1 : $ XVWDAQAD DUH O.QNHG Z LW HDVWUQ RQH LQ
P RXQWLQV RI & KXNRWD ,1 WLV K\ SRWHVLV LV FRUUHFWW H
DWHU SRSXMWRQ KDG P RUH KLIK EUHHGLQJ VXFFHVV LQ

WDQ ELUGV LQ 7 DLP \ UDQG WH / HQD 5 LYHU GHOND

,Q 5 HG . QRWELUGV IURP W R EUHHGLQJ SRSXOMWRQV 1 HZ
6 LEHULDQ ,VADQGV DQG & KXNRW D P L[ LQ XQNQRZ Q
SURSRUWRQV LQ $ XVWD®OVLD 7 RP NRYLFK 5 LHJ HQ
VXEP LWHG 7 KH SDWHUQ RI WHLU GLVWLEXWRQ RQ QRQ
EUHHGLQJ JURXQGV LV VWO W EH GHVFULEHG 9 HW KLIK
SURSRUWRQ RI \RXQJ ELUGV LQ RQH VDP SOH P D\
P HDQ WDWP DQ\ 9 LFWULDQ 5 HG . QRW EUHHG LQ WH VDP H
JHQHUDO DUHD Z KHUH IURP WH P RVW VXFFHVVIXO 5 HG
QHFNHG 6 WQW RULJLQDW HJ IURP & KXNRWD P RXQWLQ

EUHHGLQJ JURXQGV

7 KLV LV KRZ WH $ XVWDQADQ VLWDWRQ CRRNV GNH IURP WH
$ UFWF 3SRLQWRI YLHZ ~ RQ EUHHGLQJ FRQGLWRQV LQ

DQG FXUUHQW XQGHUVWQGLQJ R

E LUG GLVWILE X WR Q
8 QIRUWQDWO WH LQIRUP DWRQ Z H JRW DERXW EUHHGLQJ
FRQGLWRQV LQ ( DVW6 LEHULDQ VHFWRQ RI $ UFWF LV IDUIURP
GHVLUHG W P DNH UHODEOH H[ SCDQDWRQV 6 R Z H QHHG P RUH

GDW IURP WKH $ UFWF

5 HIHUHQFHV

+ LJJLQV 3 - 6 - - ) ' DYLHV + DQGERRN RI
$ XVWDADQ 1 HZ = HDMDMQG $ QWUFWF % LUGV 9 RO

6 QLSH WR 3 LJHRQV 2 [ IRUG 8 QLY 3 UHVV 0 HCERXUQH

/ DSSR ( * & RP SDULVRQV RI EUHHGLQJ UDQJH
VWXFWUH IRU' XQOQ & DAGULY DOSLQD DQG & XUMHZ
6 DQGSLSHU & DAGULV IHUUXJ LQHD FRQVHUYDWYH DQG

QRP DGLF WKQGUD Z DGHUV : DGHU®6 WG\ * URXS % XQO

0 LQWQ & ' 7 7 KH O LIUDWRQ RI WH 5 HG QHFNHG

6 WQW 7 KH 6 WOW

7 RP NRYLFK 3 6 $ & 5 LHIJHQ 6 XEP LWHWG 0 L[ LQJ RI
5 HG . QRWSRSXMWRQV LQ $ XVWDMDVLD VRP H WRXJKW

7 KH 6 Wow

$5&7,& %5 ( (" ,1* &21"' ,7,216

5(&20 0 (1' (' 5($"' ,1" 21

$5&7,& %,5"' 6

& =] FNGHU , / \ VHQNR : DWU % LUGV RQ WKH ( GJH ) LUVW
FLUFXP SROMUDVVHVVP HQWRI FOQP DW FKDQJH LP SDFWRQ

$ UFWF % UHHGLQJ : DWU % LUGV : RUGG & RQVHUYDWRQ

0 RQLWULQJ & HQWH 0 DUFK

K W\ ZZZ ZFP FRU XN FQP DW Z DWUELUGY UHSRUWSGI!

0 $3 &2/ / (&7,21

$ VHWRI P DSV EHORZ LV SURYLGHG W KLIKOQJKWYDULRXV

DVSHFW Rl ELUG EUHHGLQJ FRQGLWRQV LQ WH $ UFWF LQ

( DFK Rl WKH ILJXUHV DQG UHSUHVHQWRYHUD\ RI WH P DS
D\ HUV UHICHFWQJ W R GLIIHUHQWNLQGV RI LQIRUP DWRQ 7 KH
ILUVWWRQH LV WKH GHYLDWRQ RI P HDQ -XQH -XQO WP SHUDW UH
LQ IURP P HDQ -XQH -XO WP SHUDWUH DYHUDJHG IRU
WH SHULRG 7 KLV GHYLDWRQ LQGLFDWYV Z KHWHU
UHVSHFWYH P RQW LQ Z DV Z DUP HU SRVLWYH YDXH
RU FROGHU QHJDWYH YDOXH WDQ DYHUDJH & RRXU RI WH
SRLQW DW VW G\ VLWV UHICHFW VXEMFWYH HYDOXDWRQ E\
UHVSRQGHQW RI WH VSULQJ DV EHLQJ HDUO DYHUDJH RU DWW
) DQG WH VXP P HUDV Z DUP DYHUDJH RUFRGOG ) LJ
3 CHDVH QRW WDW DO/R UHIHUULQJ W URXJKO VDP H
SHULRG GXULQJ WH VXP P HU WH W R NLQGV RI LQIRUP DWRQ
UHICHFW HVVHQWDOO GLIITHUHQW SKHQRP HQD WDWVKRXOG QRW
QHFHVVDULO DJ UHH IRU H[ DP SCH VSULQJ FRXOG EH HDUO
DQG FRGG 7 HP SHUDWUH GDW Z HUH REWLQHG IURP WK H
1 DWRQDO & QP DWF ' DW & HQWHU 8 6 $

K W\s Z ZZ QFGF QRDD JRY ROFQP DW FAP DWUHVRXUFHV KW O

2 Q0O VWWRQV Z LW RUP RUH GDLO UHFRUGV IRUD P RQW
Z HUH XVHG IRU LQWHUSROWRQ * ULG P DS Z DV FRQVWXFWG
XVLQJ LQYHUVH GLVWQFH LQWUSRMWRQ LQ 0 DS,QIR
3 URIHVVLRQDO * ,6 VRIW DUH Z LW WKH IRORZ LQJ VHWYQJV
FHOO VL] H NP VHDUFK UDGLXV NP H[ SRQHQW 7 KH
DUHD FRYHUHG E\ WKH JULG LQFOXGHV WKH WHUULWVRU\ REWLQHG
IURP RYHU®D\ Rl $ UFWF ERXQGDULHV DV GHILQHG E\ & $ ) )

DQG $ 0 $ 3 SXV DGGLWRQDO NP EXIIHUDURXQG

) LI XUHV DQG LOX VWDW URGHQW DEXQGDQFH DQG ELUG
EUHHGLQJ VXFFHVV EDVLFDOO DV WHVH Z HUH UHSRUWHG E\
UHVSRQGHQW ,Q VRP H FDVHV Z KHQ UHVSRQGHQW GLG QRW
H[ S OLF LV TXDQAILHG  EUHHGLQJ VXFFHVV ~RU URGHQW
DEXQGDQFH EXWWHVH Z HUH UDWKHU REYLRXV IURP WH RWHU
LQIRUP DWRQ VXSSQAHG WH VLW Z DV DVVLIQHG W D
UHVSHFWYH FDWHJRU\ EDVHG RQ VWKH MGJHP HQW RI

FRP SLOHUV

% DVH P DSV KDG EHHQ GRZ QORDGHG IURP * 5 ' $ UHQGDOV

(% VLW KWSs Z Z Z JUGD QR GE JLV SURG KW ODUFWF

S URMHFWRQ / DP EHUWS$ ] LP XWKDO( TXDO$ UHD



$5&7,& %5 ( (" ,1* &2 1"' ,7,216

) LI XUH 7 HP SHUDWUH DQG SKHQRORJLFDOFKDUDFWULVWFYV RI HDUO VXP P HULQ WH $ UFWF LQ 6 HH

VWH[ WDERYH IRUH[ WHQGHG COHJ HQG

) LI XUH 7 HP SHUDWKUH DQG SKHQRORJLFDOFKDUDFWULVWFV RI P LG VXP P HULQ WH $ UFWF LQ 6 HH WH[ W

DERYH IRUH[ VHQGHG OHJ HQG



) LI XUH 5 RGHQWDEXQGDQFH LQ WKKH $ UFWF LQ

) LI XUH % LUG EUHHGLQJ VXFFHVV LQ WKH $ UFWF LQ



