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SDO IDFWUV LQIOXHQFLQJ ELUG EUHHGLQJ SHURUP DQFH

% UHHGLQJ FRQGLWRQV IRU ELUGV LQ WH $ UFWF GXULQJ
P D\ EH LQVWXP HQWO IRU GUDZ LQJ DSSURSULDW FRQ

VXP P HU DUH WKH IRFXV RI WLV LVWXH RI WH DQ
FOXVLRQV DERXWELUG DGDSWWRQV WR WH HQYLURQP HQW

QXDO QHZ VHWHU RI WH ,QWUQDWRQDO $ UFWF % LUGV
H VHHN FRQWFW Z LW UHVHDUFKHUV UHDG\ W P DNH

% UHHGLQJ & RQGLWRQV 6 X UYH\ $ %%&6 6 LQFH SXEQ
VLP LODU UHYLHZ V IRU RWHU $ UFWF UHJLRQV IRU WH

FDWRQ RI WH SUHYLRXV LVVXH RI WH QHZ VHWHU Z H
LVVXH RI WKH QHZ VCHWHU

Z HUH QRWDLP LQJ W LQWRGXFH FRQFHSWDO LP SURYH

P HQW LQ WH FXUUHQWVXUYH\ VHWKS RU QHZ VOHWWU GH 7 KH GQNLQJ RI EUHHGLQJ VXFFHVV RQ WH WQGUD Z LW
VLJQ EXWUDWHU FRQFHQWHDWG RQ GHYHORSLQJ WKH UH WH SURSRUWRQ RI MKYHQLOHV RQ WH Z LQWULQJ
SRUWQJ QHW RUN 7 KHUH Z DV DQ LQFUHDVH LQ WKH WRWO JURXQGYV WDGLWRQDOO SURYLGHG E\ $ XVWDADQ RUQL
QXP EHU RI ORFDOWHV IURP Z KLFK GDW EHFDP H DYDLO WRORJLVW IRU WH ( DVYW$ VLDQ $ XVWDO DVLDQ 10 Z D\

DECH LQ FRP SDUHG Z LWK Y HUVX V Q KDV EHHQ H[ SDQGHG Z LW LQIRUP DWRQ IURP WKH 0 LG

SDUWFXODU EHWWHU FRYHUDJH Z DV DFKLHYHG IRU $ CDVND GOH ( DVW ,VUDHO 8 QQNH VWS RYHU VLWV DQG Z LQWHU
DQG VXFK UHJLRQV RI 5 XVVLD DV WKH . RO 3 HQLQVX D LQJ JURXQGV DORQJ WH $ WDQWF FRDVW RI ( XURSH
1 R UHSRUW RQ EUHHGLQJ FRQGLWRQV LQ ) HQQRVFDQGLD WKLV SRUNMRQ RI WKH : HVWS$ VLD $ IUFDQ ) O Z D\ UH
Z HUH DYDLODEGCH 7 KLV LV SDUWFXODUO XQIRUWQDW DV FHLYHG OQWMH DWHQWRQ SUHYLRXVO LQ UHVSHFWRI WH
WKHUH Z HUH UXP RXUY IURP YDULRXV VRXUFHV DERXWLQ DQQXDO YDULDWRQV LQ SURSRUWRQV RI MKYHQLOH Z DGHUWV
FUHDVLQJ QXP EHUW RI CHP P LQJV RU HYHQ ORFDO SHDNV : H DOWR KRSH WDW HQWXVLDVW |URP WH : DVK
LQ QRUWKHUQ 6 Z HGHQ DQG 1 RUZ D\ LQ DQG VRP H : DGHUS5 LQJLQJ * URXS DQG RWKHUDFWYH ELUG ULQJ LQJ
SHRSOH HYHQ FRQVLGHUHG WDW LW Z DV DQ XQSUHFH JURXSV Z LOO FRQWILEXVWH WKHLU GDW W LQFUHDVH WH XQ
GHQWG SKHQRP HQRQ LQ WKH VW \ HDUV : H YHU\ GHUVWQGLQJ RI EUHHGLQJ VXFFHVV LQ WH $ UFWF UH
P XFK KRSH WDW WH VLWDWRQ LQ ) HQQRVFDQGLD LQ JLRQV

Z LOO UHFHLYH DQ DSSURSULDW UHIOHFWRQ
$ IWVHU IRXU \ HDUV RI WKH VXUYH\ V LP SCHP HQWWRQ DW

SHUKDSV Z LW VRP H DQDO VLV LQ WH QH[ WQHZ VOGHW
DQ LQWUQDWRQDOVFDOH Z H IHHOWDWWH LQLWDOJRDORI

o HVWE QLVKLQJ HDVLO DYDLODEOH DQG UHJ XCDUO XSGDWG
& XUUHQWD P XFK RI WKH VSHFXODWRQ DERXWWH EUHHG VRXUFH RI LQIRUP DWRQ RQ ELUG EUHHGLQJ FRQGLWRQV
LQJ SHU RUP DQFH RI YDULRXV DUFWF ELUG SRSXOMWRQV LQ WKH $ UFWF JHQHUDOO KDV EHHQ DFKLHYHG DQG QHZ
LV EDVHG RQ UHODWQJ QHVWVXFFHVV W \ HDU CHP P LQJ P RUH VSHFLILF JRDOV QHHG W EH SURSRVHG ,Q WKH QH[ W
F\ FOHV + RZ HYHU WH F\ FOH SHULRG Rl YDULRXV CHP IHZ \ HDUV Z H S®Q W FRQFHQWDW HIIRUWRQ FRODWQJ
P LQJ SRSXOMWRQV RIWQ GLIIHUV IURP WKUHH \ HDUV D GDW IRU WH \ HDU SHULRG Z LWK D YLHZ
SKHQRP HQRQ Z KLFK VR IDU KDV DWWDFWG LQVXIIL W UHSRUWQJ WKH UHVXOWN RI DQDO VHV Rl DYDLODECH LQ
FLHQW DWHQWRQ IURP RUQLWRCRJLVW 7 KH SDSHUV E\ IRUP DWRQ RQ SDWHUQV LQ ELUG EUHHGLQJ FRQGLWRQV
, 7 UDYLQD DQG % 6 LWMHU 7 % HUJ LQ WKLV QHZ VOHWWU DQG SHURUP DQFH LQ WKH P DLQ UHJLRQV RI VWKH $ UFWF
VWUWD VHULHV RI UHYLHZ V RI ORQJ WHUP URGHQWG\ QDP LQ D VSHFLDOSXEQFDWRQ VFKHGXCHG IRU ' HWLOV
LFV LQ GLIITHUHQW UHJ LRQV Rl WKH $ UFWF 7 KH SXEQFD RI WKLV SURMAFWDUH \ HWWR EH Z RUNHG RXW EXWZ H KRSH
WRQ RI SDSHU RQ URGHQWELRORJ\ DQG FRXQWWFK WK DWWK LV | LUWWQRWILFDWRQ DERXWLP P HGLDWH S ULRULWHV
QLT XHV LQ WKUHH SUHYLRXV QHZ VOHWHU LVVXHV FRXOG Z LOO KHOS SRWQWDO FRQWLEXWU W JHWD FCHDUHU LP
KDYH P DGH UHDGHUY VXVSHFWWDWWH 2$ UFWF % LUGV’ SUHVVLRQ RI WH LP SRUWQFH RI WHLU LQSXW DQG VR
VXUYH\ LV JUDGXDOO HYROYLQJ LQWR DQ 3$ UFWF % LUGV VWP X W | XUKHUFR RSHUDWRQ

DQG 5 RGHQW’  RQH 6 WOO Z H EHOAHYH WDW XQGHU
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0 LNKDLO6 RORYLHY 3 DYHO7 RP NRYLFK
HSW Rl 9 HUWHEUDW = RRRJ\ % LRORJILFDO) DFXON = RRRJLFDOO XVHXP 0 RVFRZ 6 WW 8 QLY
0 RVFRZ 6 WW 8 QLY 0 RVFRZ 5 XVVLD % 1 LNLWND\ D 6 W 0 RVFRZ 5 XVVLD
H P DLO VRORYLHY# VRLOP VX UX H P DLO SVW ] P P X P VX UX
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FRRUGLQDWUV ) UHH RI FKDUJH

7 KLV SXEAQFDWRQ DQG WH Z KR VWG\ Z DV P DGH SRVVLEGH E\ WH VXSSRUWRI WH ' XWK * RYHUQP HQW
7KH P RVWVLQFHUH WDQNV W HYHU\RQH Z KR SDUWFLSDWG LQ WH VXUYH\ LQ DQG RU SUHYLRXV \ HDUV
HVSHFLDOO W P HP EHUV RI WKH : RUNLQJ * URXS RQ : DGHUV & ,6 5 RZ HQD / DQJVWQ SURYLGHG LQYDOXDE
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/ DSOOQGVN\ 6 WW 1 DWUH 5 HVHUYH Z HVWFHQWDO. RO
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/ LWMH VQRZ DFFXP XMWG GXULQJ WH Z LQWU 6 SULQJ Z DV

UHDWY HQ HDUO VQRZ FRYHU Z DV UHGXFHG W E\
0 D\ LQ IRUHVWHG YDOH\V DQG E\ 0 D\ LQ DOBLQH WQGUD
DERYH P DVO Z LW KLP EUHO 1 XP HQLXV SKDHRSXV

( XUDVLDQ * ROGHQ 3 RYHU 3 XYLDOQV DSULFDULD 0 HDGRZ 3 LSLW
$ QWK XV SUDWQVLY DQG 1 RUWHUQ KHDWDU 2 HQDQWH RH
QDQWH UHFRUGHG LQ WH P RXQWLQV RQ 0 D\ + RZ HYHU
FROG Z HDWHU UHWUQHG IURP 0 D\ UHVXONQJ LQ WH DS
SHDUDQFH RI IUHVK VQRZ FRYHU OOVWQJ XQWO -XQH DQG DY
HUDJH GDWV RI SKHQRORJLFDOHYHQW 6 XP P HUZ DV Z DUP DQG

GU\

/ HP P LQJV Z HUH QRW UHFRUGHG 6P DO QXP EHUV RI YRV

Z KLFK DUH VXSSRVHG W SHDN LQ

1 XP EHUV RI EQRRG VXFNLQJ LQVHFW Z HUH WH CRZ HVW LQ
\ HDUV RI REVHUYDWRQV EXWWLVY KDG QR DSSDUHQWLP SDFWRQ
ELUGV $ P RQJ DYLDQ SUHGDWU 1 RUKHUQ * RVKDZ NV $ FFLSL
WU JHQWAV DQG 5 RXJK CGHIJJHG % X]] DUGV % XWR JRSXV
QHVWG WH ODOWHU LQ VP DO QXP EHUV Z KLOH * \ UDCGFRQV
) DOFR UXVWFROXV DQG 1 RUWKHUQ KDZ N RZ O6 XUQLD XOXD GLG
QRW 7 KH CDWWHU VSHFLHV KDV QRWEUHHG VLQFH LUUHVS HF
WYH RI YROH QXP EHUV H REVHUYHG DQ LQYDVLRQ RI FURVV
ELOOV : D[ Z LQJV %RP E\FLOD JDUUXOXV DQG * UHDW 6 SRWHG
RRGSHFNHUV 3 LFRLGHV P DMU KLW Z LQJHG & URVVE L

/ R[LD HXFRSWUD VWUWG QHVWQJ LQ 0 DUFK 1 XP EHUV RI

5 HG 6 TXLUUHO/ 6 FLXUXV YXQ DULV 0 RXQWLQ + DUHV / HSXV
WP LGXV DQG P XVWAGV LQFUHDVHG DQG RQH EURRG RI : ROrHV
& DQLV XSXV Z DV IRXQG * RRG \ LHGGV RI EHUULHV IURP GZ DUI
VKUXEV DQG RI VSUXFH VHHG Z HUH UHFRUGHG $ 0O JURXSV RI
ELUGV KDG KLIK UHSURGXFWYH VXFFHVV GXH W Z DUP DQG GUW
Z HDWHU LQ VXP P HU 7 KLV FRQFXVLRQ LV DOVR VXSSRUWG E\

UHVXOWN RI FRXQW RI EURRGV RI ERUHDOZ DWUIRZ ODQG J URXVH
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1 RUK Z HVWRI . DQGDOONVKD % D\ KLW 6 HD 5 XVVLD

f 11 f hII¢

RJV DQG 0 LQN 0 XVWOD YLVRQ DUH FRP P RQ SUHGDW UV LQ

WKH DUHD
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,WZ DV DQ HDUO VSULQJ -XQH Z DV Z DUP DQG GU Z LW FRRO
LQJ DWWH HQG RI WH P RQW Z KHQ P D[ LP XP DLU WP SHUD
WKUHV UDQJ HG IURP f& W f& DQG WH P LQLP XP WP

SHUDWUH GURSSHG W f& RQ -XQH 0 DQ\ VP DOO

VWHDP V DQG P DUVKHV GULHG XS 7 KH ILUVYW WUHH Z HHNV RI

-XQ Z HUH Z DUP Z LW P D[ LP XP VWP SHUDW UHV f&
DQG P LQLP XP WP SHUDWUH QRWGURSSLQJ EHRZ f&
- X0 + HDY\ UDLQ RFFXUUHG RQ DQG - X0 DQG QJ KW

VKRZ HUV RFFXUUHG SHULRGLFDOO GXULQJ WH UHVW RI  WH

P RQW / LJKW Z LQGV SUHGRP LQDWG GXULQJ WH SHULRG RI
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VW GLHV 7 KXV Z HDWHU FRQGLWRQV Z HUH IDYRXUDEMH IRU

ELUGV LQ

5 RGHQW Z HUH QRWUHFRUGHG LQ WH SHULRG IURP -XQH W

-X0

,Q WH VWG\ DUHD Z LW VXEDOSLQH KHDW WQGUD ELUGV DUH
KHDYLO DIIHFWG E\ KXP DQ DFWYLWHV VXFK DV P RYLQJ YHKL
FCHV WRXULVWJURXSV UHFUHDWRQ 7 KXV VRP H VXLWEG QHVW
LQJ KDELWW Z HUH QRWXVHG E\ ELUGV DV WH\ KDG W P RYH
LQWR DUHDV Z LW OHVV GLVWUEDQFH 7 HUUHVWLDO SUHGDW UV DUH
UHS UHVHQWG E\ Z DQGHULQJ GRJV EXWWH\ VW\ LQ WH YLFLQ
LW RI VHWMHP HQW DQG RQQO RFFDVLRQDOO GHVWR\ ELUG QHVW

WK HUH
9 ' . RNKDQRY

( DVWUQ 0 XUP DQ FRDVW 5 XVVLD f 11 f 1(

/ HP P LQJV YRCHV RUVLIQV RI WHLUDFWYLW Z HUH QRWUHFRUGHG
5 RXJK HJJHG % X]] DUGV Z HUH QRWVHHQ 1 XP EHUV RI & RP P RQ
( LGHUVY 6 RP DWHULD P ROAVVLP D DQG WKHLU EURRGV Z HUH VLP LODU
W WRVH LQ Z KLOH P HDQ EURRG VL] H GHFUHDVHG LQ
FRP SDUHG Z LW DQG 5 HS UR

GXFWRQ RI VHDELUGV LQ D U H ORFDOFRCORQ\ Z DV VXFFHVVIXO

< , * RU\ DHY

3 RQRL5 LYHUP LGGCOH UHDFKHV DUHD HDVWFHQWDO. RO 3 HQ
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$ FFRUGLQJ WR UHSRUW IURP C(RFDO SHRSCH OMWYH VQRZ DFFX
P XCOWG GXULQJ WKH Z LQWHU 6 SULQJ Z DV UHDWYHO FRRO EXW
Z LK TUHT XHQW SHULRGV Rl Z DUP Z HDWKHU 7 KHUH Z DV OLWAMH
ICRRGLQJ GXH W WH VP DO DP RXQWRI VQRZ DQG WKH SUR

CRQJHG WKDZ %\ WH EHJLQQLQJ RI VXUYH\ VRQ -XQH ULYHUV
Z HUH DOUHDG\ FRQWLQHG LQ WKHLU SULQFLSDO ULYHU FKDQQHOV
DQG Z DWHU Z DV UHWHDWQJ UDSLGO -XQH Z DV Z DUP DQG UH®

WYHO GU\ Z LW P HDQ DLU WHP SHUDWKUHV E\ GD\ RFFDVLRQDOO
GURSSLQJ W f& EXWQRWEHORZ IUHH]LQJ SRLQW 7 HP

SHUDWKUHV DQG DP RXQWRI SUHFLSLWWRQ Z HUH QRUP DOIRU WKH
DUHD LQ -XO 1 R HYHQW Z LWK DQ DSSDUHQWQHJDWYH LP SDFW

RQ ELUG QXP EHUV DQG UHSURGXFWYH VXFFHVV Z HUH UHFRUGHG

1 R P LFURWQH URGHQW Z HUH UHFRUGHG LQ WLV VXEDUFWF DUHD

Z LIWK WKQGUD IRUHVWWKQGUD DQG H[ WVHQVLYH ERJV

% URDG ELOCHG 6 DQGSLSHU/ LP LFRO IDGFLQHOXV LV UDWKHU FRP
P RQ LQ WKH 3 RQRL GHSUHVVLRQ DQG D QHVWZ LW HJJV Z DV
IRXQG RQ -XQH 7 KH GHSUHVVLRQ DOVR VXSSRUW D QHVWQJ
SRSXMWRQ RI KLW WLAHG ( DJOH + DOADHHWY DCELFLOD RI

DERXW SDLUV DFWYH QHVW Z HUH IRXQG HDWHU Z DV
IDYRXUDECH GXULQJ WH EUHHGLQJ VHDVRQ DQG SUHGDWRQ SUHV

VXUH Z DV XQANNHO WR VLI QLILFDQW) DIIHFWEUHHGLQJ VXFFHVV

6 $ ' VXN < / * XUNLQD

& KDYDQJD VHWMHP HQW 7 HUVN\ & RDVW VRXW HDVWUQ . R

3 HQLQVX O 5 XVVLD f f 1 f f (

$ FFRUGLQJ W UHSRUW IURP RFDOSHRSGCH D ULVH RI WHP SHUD

WUH LQ ODWH $ SULODQG HDUO 0 D\ UHVXOMG LQ VQRZ P HON EXW
-XQH Z DV FROG XH W HDUO VQRZ P HONLQ VSULQJ WH Z DWHU
CHYHO LQ LQMQG Z DWHU ERGLHV Z DV (RZ VXEVWQWDOJ ORZ HU
WDQ LQ -X0 DQG $ XJXVWZ HUH Z DUP Z LW 1HZ UDLQ\
GD\'V 1 XP EHUV DQG VSHFLHV GLYHUVLW RI JXOW DQG Z DGHUV
IHHGLQJ RQ WH VKRUH LQFUHDVHG DIWU D VWUP DWVHD DWWH

HQG RI - XO

1 XP EHUVY RI URGHQW GHFUHDVHG LQ FRP SDULVRQ Z LW

DQG WKH\ Z HUH DCP RVWDEVHQW & RP P RQ 0 LFURWYV DUYDQV
DQG 6 KRUWWLOHG YRCHV 0 DJ UHVWYV Z HUH IRXQG LQ FDWKHV
RWHU VSHFLHV RI VP DO URGHQW Z HUH LGHQWILHG IURP VNXOOV
LQ 6QRZ\ 2 Z O/ 1 \FWD VFDQGLDFD SHOHW LQFOXGLQJ SHO
CHW | URP ) HZ WDFNV RI 0 XVNUDW2 QGDWD ] LEHWLFXV

Z HUH VHHQ

0 DP P DADQ SUHGDWUV DUH UDUH LQ WH DUHD DQG (RZ QXP

EHUV Rl URGHQW Z HUH XQQNHQ W UHVXOWN LQ LQFUHDVHG S UHV
VXUH RI WH IRUP HU RQ QHVWQJ ELUGV |/ RZ DEXQGDQFH RI
URGHQW UHVXOMG LQ GHFUHDVHG QXP EHUV RI ELUGV RI SUH\

RZ OV DQG VNXDV LQFXGLQJ HYHQ 0 HUOQQ ) DOFR FROXP EDULXV
D VSHFLHV QRWVSHFLDAVLQJ RQ URGHQW 7 KH C(RZ Z DWU WE®™
FRXOG KDYH FDXVHG D GHFUHDVH LQ QXP EHUV RI EUHHGLQJ
GXFNV EXWWLY FRX0OG QRWEH FRQILUP HG E\ FRP SDULVRQ Z LW
RWHU\ HDUV GDW + RZ HYHU QXP EHUV RI P RXOAQJ KRRSHU
6Z DQV &\VJQXV F\JQXV QRWEG GHFUHDVHG RQ WH NHV
% UHHGLQJ VXFFHVV IRU RWHU ELUGYV Z DV SUREDEQ KLIJK DO/R

GXH W (RZ QXP EHUV RI DYLDQ SUHGDW UV

3 9 . YDUW®RY - $ ( UQDQGHV % ODQNR $ $ ) DEULFKQRYD
1 9 * UHFKDQD\D ( 0 / LWLQRYD 1 9 5 RJRYD

$ $ 7 XSLNLQ

< D]KP D5 LYHU VRXW Z HVWUQ . DQLQ 3 HQLQVXO® 5 XVVLD

[ 11 A
6 SULQJ Z DV XQXVXDOd HDUG DQG Z DUP ,FH EURNH RQ
$ SULORQ WH 0 H]HQ 5 LYHU 2 Q DQG VQRZ IDOV RF

FXUUHG EXW WP SHUDWUHV P DLQO GLG QRWIDO EHORZ ] HUR
7 KHUH Z HUH QR FDWVWRSKLF UHWUQV RI FROG DQG VXP P HU
W P LG -XO Z DV Z LMKRXWSURCRQJHG UDLQV RU UDSLG WHP

SHUDWUH GHFQ.QHV

/ HP P LQJV YRV DQG P DP P DADQ SUHGDWUV Z HUH SUHVHQW
LQ VP DOO QXP EHUV [/ RZ QXP EHUV RI P DP P DADQ SUHGDW UV

DUH SUREDEQG W SLFDOIRU WLV DUHD

$ ERXW % UHQW* HHVH % UDQW EHUQLFOD Z HUH FRXQWG
RQ P LJUDWRQ DRQJ WH FRDVWIURP 0 D\ -XQH
EURRGV RI % HDQ * HHVH $ QVHU IDEDQ.V Z HUH VHHQ DV Z HOO DV

RQH QHVWDQG RQH EURRG RI KRRSHU®6 Z DQ

5 HSURGXFWRQ RI JURXQG QHVWQJ ELUGV Z DV IDYRXUHG E\
ERW Z HDWHU FRQGLWRQV DQG (RZ QXP EHUV RI P DP P DADQ
SUHGDWUV 3 RDFKLQJ DQG GLVWUEDQFH E\ [ILVKHUP HQ DQG
KXQWUV DUH WH P RVWLP SRUMQW QHJDWYH IDFWUV DIIHFWQJ

EUHHGLQJ Z DWUIRZ O

( / LWLQ ( 1 * XUWRYD\ D

9 HON5 LYHU 0 DOR] HP HO/ND\ D WKQGUD 5 XVVLD f 11
R S (G
HDWHU Z DV Z DUP DQG VXQQ\ IURP - XQH 6 QRZ
P HOMG RQ WKH SODLQV E\ 0 D\ -XQH DQG LQ WKH YDOH\ VvV

E\ -XQH ,FH Z DV DQUHDG\ DEVHQWIURP WH ULYHU E\

-XQH 6 XP P HU Z DV FROG Z LW IUHTXHQW VWRQJ Z LQGV DQG
UDLQ RQ DYHUDJH W LFH D Z HHN ) ORZ HULQJ RI FORXGEHUULHV
Z DV GHO\ HG E\ W R Z HHNV DQG WHLU EHUULHV ULSHQHG LQ
VP DOOQXP EHUV RQO LQ P LG $ XJXVW 0 RVWRI WH GD\V Z HUH
FOR X G\ $ YHUDJH DLU WP SHUDWUH Z DV f& DQG JURXQG
ITURVW Z HUH UHFRUGHG ,Q $ XJXVWIRJ Z LQG DQG UDLQ DOMU

QDWG Z LW VXQQ\ Z HDWHU

5 HSURGXFWRQ RI $ UFWF ) R[ HV $ (RSH[ DMJRSXV Z DV SRRU

GXH W WH DEVHQFH RI CHP P LQJV 0 RVWRI WH LQVSHFWG



GHQV Z HUH XQLQKDELWG DQG RQOQO DQG SXSV Z HUH SUHVHQW
LQ W R GHQV WDWZ HUH FKHFNHG LQ $ XJXVW ROYHV Z HUH
DEXQGDQW 5 RXJK CGHJJHG % X]]DUGV QHVWG RQ WH ULYHU
ICRRGS®MLQ DQG RQ Z HW KLOO VORSHV FRYHUHG Z LW GZ DUl
ELUFK * HHVH DQG KRRSHU 6 Z DQV KDG FRP SCHW FOXWKHV
R HJJV $ P RQJ GXFNV RQO 3LQWLO $ QDV DFXW Z DV

SUREDEOQ VXFFHVVIXO Z KLOH EURRGV RI GLYLQJ GXFNV Z HUH
VHHQ UDUHO % URRGV RI 5 HG EUHDVWG 0 HUJDQVHU 0 HUJ XV
VHUUDWU Z HUH QXP HURXV LQ WH RZ HU UHDFKHV RI WH 9 HOW
5 LYHU DQG LW WLEXWULHV + HUULQJ * XOOV / DUXV DUJHQW WV
QHVWG EXWP DQ\ FOXWKHV SHULVKHG DQG EURRG FDQQLEDQVP

Z DV Z LGHVSUHDG 1 HVWQJ RI * ODXFRXV * XOO / DUXV K\ SHU

ERUHXV Z DV P RUH VXFFHVVIXO EXWWHLU FKLFNV KDWKHG

Z HHNV ODWHU WK DQ + HUULQJ * XOOW 6 RP H $ UFWF 7 HUQV 6 WVHUQD
SDUDGLVDHD Z HUH VWO LQFXEDWQJ RQ $ XJXVW DOKRXJK

MXYHQLOHV RI P RVWELUGYV KDG DQUHDG\ ICHGJHG E\ WDWWP H

5 HSURGXFWYH VXFFHVV RI Z DGHUV FDQ EH HYDXXDWG DV EHORZ
DYHUDJH & ROG Z HDWHU FRXOG KDYH DIIHFWG W VRP H GH
JUHH WH UHSURGXFWYH VXFFHVV RI SDVVHULQHV DQG VRP H VSH

FLHV Rl Z DGHUV

< 1 0 LQHHY 2 < 0 LQHHY

* XVLQD\ D = HP O D 3 HQLQVXM Z HVWUQ < X] KQ\ ,VADQG

1 RYD\D =HP O D 5 XVVLD f 11 f 1(

3 HDN QXP EHW RI CHP P LQJV Z HUH UHFRUGHG

* 9 . KDNKLQ

, VOHW QHDU WK H H[ WWHP H VRXW RI WH < X] KQ\ ,VODQG 1 R

YD\ D =HP G D 5 XVVLD f 11 f 1(

6 SULQJ) SKHQR®RJ\ DQG VXP P HU Z HDWHU JHQHUDOO GLG QRW
GLIIHU IURP DYHUDJ H 7 KH WHP S HUDWK UH RFFDVLRQDOO
GURSSHG W [|UHH] LQJ SRLQW EHIRUH -XO DQG VWUP IRUFH

Z LQGV Z HUH QRWUDUH EXWDCP RVWQR UDLQ Z DV UHFRUGHG

$ FFRUGLQJ WR REVHUYDWRQV [IURP -XQH £ -Xa WH
QXP EHUV RI CHP P LQJV $ UFWF ) R[ HV DQG 6 QRZ \ 2 Z O/ Z HUH
P LQLP DO DQG VHHQ UHVSHFWYHO 5 RXJK HJJHG
% X] ] DUGV Z HUH QRW VHHQ 7 Z R QHVW RI * UHDW 6 NXD 6 WU
FRUDULXV VNXD Z HUH IRXQG RQ % ROV/KR\ 3\ QLQ DQG = KRQJR

CHYLFK LVOHW EXWRWHU VSHFLHV RI VNXDV Z HUH UDUH DQG GLG

QRWQHVW

& RP P RQ ( LGHU FOXWKHV DYHUDJHG HJJV Q

Z KLFK LV @UJH FRP SDUHG Z LW LQ Q DQG

LQ Q 7 KH FXUUHQWQXP EHU RI EUHHGLQJ ( LGHUV LV

YHU ORZ FRP SDUHG Z LW DWHDVW IHP DCHV QHVWQJ RQ
WH H[ WWHP H VRXW RI 1 RYD\D =HP OD LQ

HP P H 5\ DEWRYD Z KHQ QXP EHW RI SUHGDW UV
Z HUH XQGHU VWLFWFRQWRO DQG DUWILFLDO VKHOMUV SURWFWQJ
( LGHUV IURP JXOW Z HUH HUHFWG LQ WH SULQFLSDO FRORQLHV

DWUIRZ O UHSURGXFWRQ Z DV GHD\ HG LQ GXH W WH
SURRQJHG SUHVHQFH RI SDFN LFH QHDU P DQ\ LVODQGV DQG
ILWWEURRGV RI % HDQ * HHVH DQG & RP P RQ ( LGHUV Z HUH VHHQ
RQ DQG -X0 UHVS HFWY HQO GD\ V ODWU FRP SDUHG
Z LW WH \ HDU DYHUDJ H GHWUP LQHG IRU ( LGHUV E\ ' HP P H
5\ DEWRYD 0 DQ\ QHVW RI Z DWUIRZ ODQG JXQOO Z HUH
GHSUHGDWG SULP DULOG E\ 3 RMU % HDUV 8 UVXV P DULWP XV
$ 0P RVWDOO VXFFHVVIXOQHVW RI & RP P RQ ( LGHUV DQG % DUQD
FCH * HHVH %UDQW COHXFRSVLV Z HUH SCDFHG RQ URFNV LQDFFHV
VLEGH W  WUUHVWLDO SUHGDWU § VXEVWQWDO IUDFWRQ RI
QHVW RQ D IHZ YHU VP DOLVADQGY QRWYLVLWG E\ EHDUV Z DV

SUHGDWG E\ JXOO SULP DULO * DXFRXV

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

7Z R Z DGHU QHVW WDW Z HUH IRXQG LQFOXGHG RQH RI / LWVH
6 WQW& DAGULV P LQXW DQG RQH RI 7 XUQVWQH $ UHQDULD LQWU
S UHV & RARQLHV RI $ UFWF 7 HUQV EUHG VXFFHVVIX0OO RQ
= KDUNRY * DJDFK\ 6 HYHUQ\ . UDVQ\ DQG 3\ QLQ LVOHW ) LYH
QHVW RI 5 HG EUHDVWG 0 HUJDQVHUV Z HUH IRXQG LQ WHUQ FRXR
QLHV Z KLFK SURYLGHG WH ILUWW HYLGHQFH RI WH VSHFLHV

EUHHGLQJ RQ 1 RYD\ D =HP O D
9 3 ' XGLQ 9 1 DO DNLQ

9 DLIDFK ,VDQG 5 XVVLD f f 1 f

—fr

$ FROG VSULQJ Z LW SHULRGV RI FROG Z HDWHU DQG VQRZ IDOOV
SUHYHQWG WH P DMRULW RI % DUQDFOH * HHVH IURP QHVWQJ

6 XP P HUZ DV KRWDQG GU

% DVHG RQ REVHUYDWRQV LQ $ XJXVW ERW CHP P LQJV DQG YRV
Z HUH FRP P RQ $ UFWF ) R[ HV Z HUH FRP P RQ DQG EUHG Z KLOH
6 QRZ\ 2 Z OW Z HUH FRP P RQ QRQ EUHHGHUV 5 RXJK CGHJJHG
% X]] DUGV Z HUH DEXQGDQWE UHHGHUWV

0 9 * ]RY

3 ROOU8 UDO/ 5 XVVLD f 11 f 1(

6 SULQJ Z DV VAJ KW HDUOHU WDQ QRUP DO VXP P HU P RGHU
DWO FROG DQG UDLQ\ ( [ WHP H Z HDWHU HYHQW Z HUH QRWRE
VHUYHG LQ WH SHULRG RI VXUYH\V EHW HHQ DQG -X0
( buO DQG OWH -XO Z HUH UDLQ\ DQG WHP SHUDWUHV GHFUHDVHG
DI WU -X0 $ XWP Q Z DV ZDUP DQG SURRQJIHG : HDWHU

FRQGLWRQV Z HUH QRUP DOIRUEUHHGLQJ RI P RVWELUG VSHFLHV

& RP ELQHG DEXQGDQFH RI DO YROH VSHFLHV Z DV DQL
P DOV WDS QLIKW 1 R CHP P LQJV DQG $ UFWF ) R[ HV Z HUH
UHFRUGHG

1 XP EHUV RI ELUGV RI SUH\ Z HUH UHDOWYHQO KLIK 5 RXJK
HJJHG % X]]DUGV + HQ + DUULHU & LUFXV F\ DQHXV 0 HUQQ
( XURSHDQ + REE\ ) DOFR VXEEXWR & RP P RQ . HVWHO) W.Q
QXQFXXV EXWWHLULP SDFWRQ ELUGV Z DV SUREDEQ P RGHU
DW 6 XFFHVVIXOUHSURGXFWRQ RI SDVVHULQHV LOORZ * URXVH
/ DJRSXV (DJRSXV DQG 5 RFN 3 WUP LI DQ / P XWV DV Z HODV
GXFNV LQ WKH P RXQWLQ IRRWLOW Z DV FRQILUP HG E\ REVHU
YDWRQV RI EURRGV $ P RQJ SDVVHULQHV 0 HDGRZ 3 LSLWKDG
WH KLI KHVWGHQVLW LQ WH DUHD Z KLOH : LORZ 3 K\ ORVFRSXV
WRFKLOXV DQG $ UFWF 3K ERUHDQV Z DUECHWY 5 HGSR
% OXHW URDW/ XVFLQLD VYHFLFD KHDWDU DQG / LWMH % X QWQJ
( P EHULJD SXVLOD Z HUH FRP P RQ DGHUV JHQHUDOO RFFXU
LQ CRZ QXP EHUV LQ WKH DUHD RQO & RP P RQ 6 DQGSLSHUS$ FW
WV K\ SRCGHXFRV Z DV VHHQ RIWQ QHDU WH ULYHU 7 KUHH SDLUV
Rl * ROGHQ 3 RYHUV QHVWG RQ WH SRWRI NP : RRG
6 DQGSLSHU 7ULQJD JMUHR®M * UHHQVKDQN 7 ULQJ D QHE X D ULD
3 LQWLO * DOAQDJR VWQXUD DQG & RP P RQ * JDOAQDJR
VQLSHV DQG KLP EUHO Z HUH VHHQ RFFDVLRQDOO P RVWL RQ
WH Z HVWUQ VCRSH $ IORFN R RWHUHO/ ( XGURP LXV

P RULQHOOXV Z DV UHFRUGHG

6 3 3 DVNKDOQ\ 0 * * RRYDWQ 9 9 3DYQAQLQ

6 HH DOVR * RORYDWQ 0 * 3 DVNKDQ\ 6 3 1 RWV
RQ RUQLWKRCORJLFDOIDXQD RI WKH VRXWHUQ 3 RODU8 UDWVW ,Q
5\ DELWHY 9 . HG 0 DWULDOY RQ ELUG GLVWILE XWRQ RQ
WH 8 UDOV LQ & LV 8 UDOV DQG HVWUQ 6 LE HULD
( NDWHULQE XUJ 3 ,Q 5 XVVLDQ
3 DVNKD®Q\ 6 3 * RORYDWQ 0 * % LRORJ LFDO UH
VRXUFHV Rl 3 RCDU8 UDOV & ROHFWG VFLHQFH SDSHUV

6 DOHKDUG ,Q 5 XVVLDQ
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9 RLNDUS5 LYHUP LGGOH UHDFKHY / RZ HU2 E 5 LYHU DUHD

5 XVVLD f 11 f ¢

6 QRZ DFFXP XMWRQ Z DV RZ DQG LW P HOMG TXLFNO DQG
HDUO FRYHU RQ 0 D\ ,FH EUHDN Z DV DOVR VQJ KW
HDUOHU WKDQ QRUP DO DQG WKH Z DWHU CHYHO LQ WH 2 E 5 LYHU
DQG LQ WQGUD ONHV Z DV ORZ HU WKDQ DYHUDJH * UHHQLQJ RI

SMQW Z DV YHU UDSLG

* UH\ VLGHG 9 ROHV & HWULRQRP \'V UXIRFDQQXV Z HUH UH
FRUGHG UHJ XCDUO DQG 0 LFURWYV VS YROHV Z HUH VHHQ QHDU
WH KXW / HP P LQJV DQG $ UFWF ) R[ DUH QRWW SLFDO LQKDEL

WQW RI WKH DUHD DQG Z HUH QRWUHFRUGHG

5 DSLG VQRZ P HONZ DV IDYRXUDECH IRU WKH VWUWRI EUHHGLQJ
E\ P RVWVSHFLHV + RZ HYHU ORZ Z DWU HYHO/ LQ ODNHV DQG
ERJV P D\ KDYH DGYHUVHQ DIIHFWG QHVWQJ RI Z DWURZ ORQ
WQGUD OONHV EXW FRQYHUVHO LQ WWH 2 E 5 LYHU IRRGS®DLQ
WKLV KDG D SRVLWYH HIIHFW ,QFUHDVHG DEXQGDQFH RI YRGHV
FRP SDUHG Z LW SUHYLRXV \ HDUV VXSSRUWG UHSURGXFWRQ RI

P XVWHAGV DQG RZ O/

0 * * RRYDWQ

( DVWRI % RO/KH] HP HOVND\ D WKQGUD DQG 3 RODU 8 UDOV

5 XVVLD f f 11 f f ¢

6 QRZ DFFXP XWRQ Z DV (RZ GXULQJ WH Z LQWU Z KLFK UH
VXOMG LQ WH WQGUD VXU DFH EHFRP LQJ VQRZ |IUHH HDUO
Z LW VQRZ UHP DLQLQJ E\ -XQH RQO XQGHUURFNV VWHS ULYHU
EDQNV DQG LQ UDYLQHV & RQVHTXHQW) Z DWU CHYHO/ URVH QWW@H
GXULQJ WH WDZ DQG P DQ\ ULYHUV LQ SDUWFXODU VP DO RQHV
SUDFWFDOO UHP DLQHG Z LWLQ WHLU EDQNV 6 SULQJ Z DV HDUO
EXWJHQHUDOO Z HDWHU LQ -XQH Z DV FRRO Z HWDQG FRXG\
7 KH WRWO QXP EHU RI UHDOO Z DUP GD\V Z LW GD\ WP H DLU
WP SHUDWUHV RYHU

f& GLG QRWH[ FHHG LQ SHULRGV

DQG -XQH HVSLW D FRRO-XQH SMQWYHJHWWRQ DQG
LQVHFWHP HUJHQFH WRRN SOFH GD\ V HDUOHU WKDQ QRU
P DO 6 WRQJ FRGOG UDLQ FRQWQXHG GXULQJ KDA RI D GD\ RQ
-XQH EXWWLVY GLG QRWDGYHUVHO DIIHFWZ DGHU UHSURGXFWRQ
DV ELUGV Z HUH VWOO LQFXEDWQJ DWWDWWP H -XO Z DV LQ JHQ
HUDO T XLW FROG DQG FRXG\ Z LWK JTUHT XHQW UDLQ GUL] ] H RU
IRJ DQG GD\ WP H DLU WP SHUDWUHV XVXDO3 QRWH[ FHHGLQJ

f& + RZ HYHU D IHZ GD\V RI KRWDQG VXQQ\ Z HDWHU
Z LWK WHP SHUDWUHV UHDFKLQJ f& E\ GD\ DQG f&
DWQLJ KW RFFXUUHG IURP WR -XO3 1 LJKWIURVWRFFXUUHG
RQO RQ -X0 Z KHQ WH WP SHUDWUH GURSSHG W f&
+ HDY\ UDLQ VWUWG RQ -XO DQG FRQWQXHG IRU KR XUV
Z KLFK UHVXOMG LQ WH ULYHU Z DWUV ULVLQJ E\ FP WK H
UHVXONQJ ICRRG OHYHO H[ FHHGLQJ WDW REVHUYHG LQ VSULQJ
DORQJ P RXQWLQ ULYHUV 7 KH ILUVYWKDQO RI $ XJXVWZ DV VXQQ\
Z DUP DQG TXLHW Z LW GD\ WP H WP SHUDWUHV XS W

fe

1 XP EHUV Rl YROHV DQG SUREDEO HP P LQJV Z HUH P RGHUDW
LQ CODWH Z LQWU DQG VSULQJ WP H MGJLQJ E\ WH GHQVLW RI
Z LQWU QHVW DQG QHVWQJ QXP EHUW RI URGHQWVSHFLDOQVW
SUHGDWUV + RZ HYHU LQ OW VSULQJ DQG HDUO VXP P HU UR

GHQWQXP EHUV GHFUHDVHG MXGJLQJ E\ D VXEVWQWDO GHFUHDVH
LQ WH IUHT XHQF\ RI UHFRUGV RI 1 DUURZ VNXOHG 9 RCHV 0 L

FURWY JUHJDQV ,Q W -XQH DQG HDUO -XO QRWD VLQJ™
YRM Z DV VHHQ IRU VHYHUDO GD\ V ,Q WH VHFRQG KDA RI -XO

QXP EHUV RI 1 DUURZ VNXOHG DQG 5 XGG\ & CHWULRQRP \ V
UXWOXV YRGOHV DQG 6 LEHULDQ / HP P LQJV / HP P XV VLELULFXV
EHJDQ W LQFUHDVH TXLFNO 7 KH ITUHT XHQF\ RI YLVXDO DQG

DFRXVWF UHFRUGV RI URGHQW LQFUHDVHG IURP -XQO W $ XJXVW

LQFOXGLQJ P DQ\ MXYHQLAHV 6RP H XQFRQVXP HG ERGLHV RI

URGHQW DSSHDUHG LQ WKH QHVW RI DYLDQ SUHGDW UV

1 XP EHUV RI P DP P DADQ SUHGDWUV Z HUH YHW RZ QR $ UF
WF DQG 5 HG IR[ HV 9 X HV YXGBHV Z HUH UHFRUGHG DQG DM LQ
VSHFWG GHQV RI WHVH VSHFLHV Z HUH XQLQKDELWG ( UP LQH
0 XVWO HUP LQHD Z DV VHHQ RQFH 7 UDFNV RI % URZ Q % HDUV
8 UVXV DUFWYV LQFOXGLQJ IUHVK RQHV Z HUH VHHQ TXLW RIWQ

LQ KH P RXQWLQV

2 Z OW Z HUH QRWIRXQG Z KLOH WH QHVWQJ GHQVLW RI / RQJ
WLOHG 6 NXDV 6 WHUFRUDULXV ORQJLFDXGXV Z DV YHW RZ . Q
-XQH P DQ\ RI WH OODWWU Z HUH Z DQGHULQJ RYHU WH WQGUD LQ
VP DO IRFNV Z KLFK GLVDSSHDUHG E\ -XO DQG RQO EUHHG
LQJ SDLUV UHP DLQHG P RVW EHLQJ VXFFHVVIXO LQ UDLVLQJ
FKLFNV 1 RUKHUQ + DUULHUV QHVWG VXFFHVVIXOQO DWORZ GHQ
VLW 0 HUOQQ DQG 3 HUHJULQH) DOFR SHUHJULQXV ) DOFRQ KDG
P RGHUDW QHVWQJ QXP EHUV IRU WH DUHD 5 RXJK HJJHG
% X]] DUGV VWUWHG W EUHHG DWP RGHUDW GHQVLW EXWFOXWK
VL] H Z DV VP DOO UDQJLQJ IURP WR HJJV P HDQ Q

& KLFNV KDWKHG LQ P RVWQHVW EXWP DQ\ RI WH DWWHU Z HUH
GHVHUWHG GXH W VKRUWJH RI IRRG LQ P LG VXP P HU DQG
FKLFNV Z HUH HDWQ E\ VLEQQJV RU DGXONELUGV $ |IHZ SDLW
WDWP DQDJHG W P DLOQWLQ QHVW XQWOP LG -XOQ KDG VXFFHVV
IXOUHSURGXFWRQ DQG (DWUDOFKLFNV VXUYLYHG 0 HDQ EURRG

VL] H Z DV Q

9 DULRXV ELUGV DUULYHG HDUOQHU WKDQ XVXDO DQG P DQ\ VSHFLHV
VWUWG WR EUHHG LP P HGLDWO & RQVHT XHQWD KDWKLQJ DQG
ICHGJ LQJ Z HUH HDUOGHU WKDQ LQ SKHQRORJLFDOO QRUP DO\ HDUV
+ DWKLQJ LQ P RVWS5 XII 3 KLORP DFKXV SXJQD[ DQG & RP P RQ
6 QLSH QHVW RFFXUUHG LQ WKH HDUO V RI -XQH Z KLOH FKLFNV
LQ WKH QHVW RI 5 HGZ LQJV 7 XUGXV LADFXV /[ LWMH % XQWQJV
DQG P DQ\ SDLUV RI & RP P RQ 5 HHG % XQWQJV ( P EHULI D

VFKRHQLFOXV ICHGJ HG DURXQG -XQH

$ P RQJ Z DGHUV * ROGHQ 3 (RYHU DQG 3 LQWLO 6 QLSH IRUP HUO
FRP P RQ RQ WKQGUD Z DWHUVKHGV RFFXUUHG DWYHU ORZ GHQ
VLW DQG Z HUH P LVVLQJ IURP OUJH DUHDV RWHUHO QX P EHUV
Z HUH RZ LQ WH P RXQWLQ WQGUD RI WH 3RMOMU 8 UDOV $ V
XVXDO 5 LQJHG 3 RYHU & KDUDGULXV KLDWFXO 7 HUHN 6 DQGSL
SHU; HQXV FLQHUHXV 7 HP P LQFN V 6 WQW& DAGULV WP P LQFNLL
5 HG QHFNHG 3 KDODURSH 3 KDDURSXV (REDWYV & RP P RQ DQG
* UHDWVQLSHV * DOOQDJR P HGLD DQG -DFNVQLSH / \P QRFU\'S
WV P LQLP XV Z HUH FRP P RQ Z KLOH KLP EUHO Z DV UDUH
& RP P RQ 6 DQGSLSHU Z HUH DWKLJ KHU GHQVLW WDQ LQ P RVWRI
WH IRUP HU VWG\ \ HDUV EXW 5 XII DQG : RRG 6DQGSLSHU
Z HUH WKH P RVWQXP HURXV $ VXEVWQWDOQXP EHURI QHVW RI
WH CDWHU W R VSHFLHV Z DV IRXQG DQG WH VXUYLYDORI P DQ\
QHVW FRXOG EH GHWUP LQHG HVSLW DSSDUHQW)L XQIDYRXU
DECH Z HDWHU FRQGLWRQV DQG KLIJIK QXP EHUV RI DYLDQ SUHGD
WRU LQ WKH FRQW[ WRI ORZ URGHQWDEXQGDQFH QHVWQJ VXF
FHVV LQ Z DGHW Z DV KLJK Z LW D VLQJO™H QHVW 5 HG QHFNHG
3 KDDURSH GHVWR\ HG DP RQJ XQGHU VXUYHLODQFH % DVHG
RQ QXP EHU RI EURRGV DQG DODUP LQJ DGXON UHSURGXFWYH
VXFFHVV LV DOVR HYDOXDWG DV KLIK LQ 5 LQJHG 3 RYHU 7 HUHN
6 DQGSLSHU 5 HG QHFNHG 3 KDOURSH & RP P RQ 6 QLSH DQG

RRG 6 DQGSLSHU 5 HSURGXFWYH VXFFHVV RI 5 X1l Z DV
DSSDUHQWA P RGHUDW DV WH GHQVLW RI EURRGV Z DV QRWEO
RZ HU WKDQ WKH QXP EHU RI ELUGV UHFRUGHG GXULQJ LQFXED
WRQ $ YLDQ SUHGDWUV DQG FROG UDLQ\ Z HDWHU Z LW KHDY\
VKRZ HUV LQ - XQH DQG -XO P D\ KDYH DGYHUVHO DIIHFWG 5 X11I

SURGXFWYLW + HDY\ UDLQV LQ -XQH FRLQFLGHG Z LW KDWKLQJ



LQ P RVWS5 XII QHVW ,Q $ XJXVWMYHQLMH 5 X111V Z HUH YHU\ UDUH

LQ FRP SDULVRQ Z LW MXYHQLCHV RI RWHU Z DGHUV

9 9 0 RUR]JRY

/ DE\ WDQJL ORZ HU2 E 5 LYHUDUHD 5 XVVLD f 11
R A (G
,FH EURNH RQ WKH 2 E 5 LYHURQ 0 D\ Z KLFK LV

GD\ V HDUOLHU WKDQ DYHUDJH DQG RQH GD\ HDUQHU WDQ LQ

7 KH Z HDWHU Z DV XQVWEOG LQ 0 D\ Z LWK SHULRGV RI FROG
Z HDWKHU DOMUQDWQJ Z LW Z DUP RQHV $ YHUDJH DLU VWP SHUD
WUH Z DV FORVH W QRUP DO IRU WLV P RQW f& VWDQG

0 D\ Z HUH UDLQ\ DQG VQRZ IDO Z HUH UHFRUGHG XS W

0 D\ 7 KH Z HDWHU FKDQJHG TXLFNO RQ 0 D\ Z LWK WKH
ILWWWXQGHUVWRUP DQG WH VWUWRI P DVV P LJUDWRQ RI ELUGV
RQ 0 D\ 6QRZ FRYHU UHDFKHG RQ 0 D\ 7 KH
HQG RI WH P RQW Z DV Z DUP DQG UDLQ\ DQG VQRZ GLVDS
SHDUHG E\ WH XVXDOGDWV ,Q JHQHUDO VXP P HUZ DV P RGHU
DWO FRRO DQG P RGHUDWO KXP LG DYHUDJH WP SHUDW UH
VAJ KWW ORZ HUWDQ LQ -XQH Z DV WKH FROGGHVWDQG Z HW
WVW DY WHP S f& -XOQ Z DV UHODWYHO Z DUP DY
WP S f& Z LIWK P RUH IUHT XHQWUDLQV DWWH EHJLQQLQJ
DQG HQG RI WKH P RQW $ XJXVWZ DV P RGHUDWO Z DUP P HDQ
WHP S HUDW UH f& DQG P RUH UDLQ\ DW WH HQG Z KL
6 HSWHP EHU Z DV Z DUP DQG GUW Z LW WH ILUVWIURVW RFFXU
ULQJ RQQ DIWU W 7 KH ILUVWWVQRZ IHQRQ 6 HSWHP EHU
DQG VQRZ VHWMHG |URP 2 FWREHU 6 WVRUP \ QRUWHUQ Z LQGV
Z LWK UDLQ FRQWQXLQJ IRUDWMHDVWRQH GD\ RFFXUUHG LQ HDUO
DQG P LG -XQH DQG LQ YHUW W -XO ) URP WR -XQH LW

Z DV UDLQ\ Z LW RQQ VKRUWLQWUYDOV GDLO

9 ROH QXP EHUV Z HUH KLIK XQWO DXWP Q HVSHFLDOO LQ WH
2 E 5LYHUIRRGS®MLQ / HP P LQJV GR QRWLQKDELWW LV SDUWRI

WKH VXE DUFWF

$ UFWF DQG 5 HG IR[ HV Z HUH QRWVHHQ 5 RXJK CHJJHG % X]
] DUG Z DV FRP P RQ RQ P LJUDWRQ LQ VSULQJ DQG UDUH LQ 6 HS
WP EHU LQ WKH IORRGS®DMLQ DRQJ Z LW KLW WLAHG ( DI H
1 RUKHUQ + DUULHU DQG 6 KRUWHDUHG 2 Z O $ VLR |IMMP P HXV
Z KLFK Z HUH FRP P RQ WHUH LQ DXWP Q 1 XP EHUV RI JXOOV

Z HUH XVXDO EXWVNXDV Z HUH QRWUHFRUGHG

3 KHQRCRJ LFDOO VSULQJ Z DV FORVH W QRUP DO 6 RP H RI WH
CRFDO DQG HDUO P LJUDQW DSSHDUHG VQJKWA HDUQHU WDQ
DYHUDJH EXWQRUWHUQ Z DGHUV P LJUDWHG DWWH XVXDO WP H
5 RXJK HJJHG % X] ] DUG + HUULQJ * XOODQG ) LHOGIDUH 7 XUGXV
SLAD ULV DUULYHG RQ 0 D\ &RP P RQ * XQO/ DUXV FDQXV DQG
% UDP EQQJ ) ULQJLOD P RQWIULQJ LOXD RQ 0 D\ & KDIILQFK )

FRHGHEV RQ 0 D\ 3 LHG DJWLOO RWFLOD DCED RQ 0 D\

5 HGZ LQJ RQ 0 D\ & RP P RQ 5 HHG % XQWQJ 0 HDGRZ
3LSLWDQG 5 HGVWUW 3 KRHQLFXUXV SKRHQLFXUXV RQ 0 D\
& RP P RQ DQG / LWMH / DUXV P LQXWYV J XOOV RQ 0 D\ : RRG
6 DQGSLSHU : LORZ DUECHU DQG % OXHWURDW RQ 0 D\
/I LWMH % XQWQJ RQ 0 D\ 5 HG WURDWG 3 LSLW$ QW XV FHUY
LQXV RQ 0 D\ 0 DVV P LJUDWRQ RI Z DGHUV DQG RWHU ELUGV
VWUWG DIWU 0 D\ DQG Z DV P RVWDFWYH EHW HHQ 0 D\
DQG -XQH 5 LQJHG 3 RYHU RRG 6 DQGSLSHU 5 XII 7 HP

P LQFN V DQG / LWMH VWQW XQAQ & DAGULV DGBLQD & XUCHZ

6 DQGSLSHU & IHUUXJ LQHD DQG KLP EUHO 3 RVWEUHHGLQJ

P LJUDWRQ RI Z DGHUV KDV P RVWJ WUP LQDWG LQ $ XJXVW

$ P RQJ Z DGHUV 7 HUHN 6 DQGSLSHU DQG & RP P RQ 6 QLSH Z HUH
FRP P RQ EUHHGHUV Z KLOH QXP EHUV RI : RRG 6 DQGSLSHU
KLP EUHO % DU WLOHG * RGZ LW/ LP RVD (DSSRQLFD DQG 5 HG

QHFNHG 3 KDODURSH Z HUH EHORZ DYHUDJH ,Q WH WQGUD QXP

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

EHUV RI / RQJ WLHG ' XFNV & DQJ X K\ HP DAV Z HUH KLJ KHU
WDQ LQ DQG 3 LQWLO & RP P RQ * X0 DQG $ UFWF 7 HUQ
Z HUH FRP P RQ WKHUH ,Q WH ICRRGSMLQ 7 XIWG ' XFN $ \ WK\ D
IXAJ) XD % OFN KHDGHG / DUXV ULGLEXQGXV DQG / LWWMH J XOov
DQG & RP P RQ 7 HUQ Z HUH FRP P RQ ) LHOGIDUH QHVWHG LQ

FRCORQLHV

1 XP HURXV UHFRUGV RI MKYHQLOHV  LQ  $ XJXVW LQGLFDWG
VXFFHVVIXO UHSURGXFWRQ LQ SLSLW 3 LHG DQG < HORZ 0 R
W F LOD 1D YD Z DI WLV : LORZ DQG $ UFWF Z DUE CHUV
% OXHW URDW % UDP EQQJ 5 HGSRQOO / LWMH % XQWQJ DQG : KLW
Z LQJHG & URVVELOO $ FWYH P LJUDWRQ RI Z DGHUV Z DV QRWRE
VHUYHG EXWLQ WH VHFRQG KDA RI $ XJXVWVQLSHV : RRG
6 DQGSLSHU 5 XII DQG 6 SRWHG 5 HGVKDQN 7 ULQJ D HU\ WKURS XV
Z HUH WKH P RVWFRP P RQO VHHQ Z DGHUV Z KL KLP EUHO
% DU WLCHG * RGZ LW DQG XQAQ Z HUH VHHQ RFFDVLRQDOO
6 ROWU UHFRUGV RI Z DGHUV 6 SRWHG 5 HGVKDQN DQG * UHDW
6 QLSH Z HUH P DGH LQ 6 HSWHP EHU Z KHQ P DQ\ SDVVHULQHV
S LS LW EXQWQJV UHGS R OOV GXFNV DQG RFFDVLRQDOO
J HHVH LQFOXGLQJ 5 HG EUHDVWG % UDQW UXILFROLV Z HUH

SDVVLQJ E\

$ OKRXJK EUHHGLQJ FRQGLWRQV IRU ELUGV Z HUH JHQHUDGO
QRUP DO P DQ\ QHVW DQG MKYHQLOHV FRXOG KDYH SHULVKHG LQ
WQGUD ] RQH GXULQJ UDLQV DQG VWUP V HVSHFLDOO GXULQJ

VWRQJ QRUWHUQHYV

6 3 3 DVNKD®Q\

6 FKXWK\DS5 LYHU XSSHUUHDFKHV < DP DO3 HQLQVX D

5 XVVLD f 1 f (

KLGH WH VHDVRQ RQ VRXWHUQ < DP DO Z DV FROG DGYHUVH
FRQGLWRQV VKRXOG KDYH EHHQ OHVV SURQRXQFHG LQ WKLV UHCD
WYHO VRXWHUQ DQG P RUH VKHOMUHG ORFDOAW LQ FRP SDULVRQ
Z LWK WH % DLGDUDWND\ D * XA 5 LSHQLQJ RI DO EHUULHV Z DV
GHO\ HG E\ DSSUR[ LP DWO RQH Z HHN $ OKRXJK WH VWUP
RQ -XO SUREDEQG UHDFKHG WLV DUHD WH FORXGEHUULHV
Z HUH QRWIURVWEHDWQ $ XJXVWZ DV P RGHUDWO Z DUP DQG

GU Z LWKRXWVWUP V

9 RAHV DQG CHP P LQJV Z HUH FRP P RQ RQQ LQ TXDUULHV DQG
IRRGS®MLQV $ UFWF ) R[ HV Z HUH UDUH DQG WHUH Z HUH QR

EUHHGLQJ UHFRUGV

2 Z OW 3RP DULQH 6 NXD 6 WUFRUDULXV SRP DULQXV DQG 1 RUW
HUQ + DUULHUWV Z HUH QRWVHHQ LQ $ XJXVW Z KLOH 0 HUQQV Z HUH
DEXQGDQWDV XVXDO 2 WHU VNXDV Z HUH UDUH DQG FURZ V Z HUH
P RVWD VHHQ QHDU SMFHV RI ILVKLQ)J RQ WH 6 FKXWK\ D 5 LYHU
5 RXJK HJJHG % X]] DUGV Z HUH CHVV FRP P RQ WDQ XVXDO EXW
EUHG : DWU LQVHFW Z HUH XQXVXDOO DFWYH DQG JQDW Z HUH
UHSRUWG W EH QXP HURXV EXWZ HUH VXSSUHVVHG E\ WH VW UP

RQ -X0

HWDQG Z DGHUV VW\ HG (RQJ RQ WH EUHHGLQJ DUHDV EXWQR
IHHGLQJ DJJUHJDWRQV Z HUH IRXQG RQ WKH CDNHV DIWU $ X
JXVW 7 KH RQO H[ FHSWRQ Z DV & RP P RQ 6 QLSH JURXSV RI
Z KLFK EHFDP H FRP P RQ DIWU $ XJXVW 5 HG QHFNHG
3 KDADURSHV DQG KLP EUHOV GLVDSSHDUHG IURP WH DUHD E\

$ XJIXVW Z KLOH * ROGHQ 3 CRYHUV UHP DLQHG RQ WH Z D
WUVKHG WR WH HQG RI $ XJXVW ,QIRUP DWRQ RQ EUHHGLQJ

QXP EHUV DQG VXFFHVV LV QRWDYDLMDE CH

7 5 $ QGUHHYD



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

6 RXWHUQ < DP DO 5 XVVLD f f 1 f

[ A

7 KH Z HDWHU LQ -XQH Z DV XQVWEM™ DQG FRGOG SHULRGV

f& RIWQ DOMUQDWG Z LW Z DUP DQG VXQQ\ f&
VSHOOV -XO Z DV YHUW GU EXWJHQHUDOO FKLOO Z LW D VLQJ OH
Z HHN Rl KRWZ HDWHU WP SHUDWUHV XS W f& 7 KH
ILUVWWKDO RI $ XJXVWZ DV GU Z LW WP SHUDWUHV DURXQG WH
DYHUDJH $ VWRQJ VWUP Z LW SHOAQJ UDLQ DQG UDSLG FRRO
LQJ RQ -XQ KDG WH P RVWDGYHUVH LP SDFWRQ ELUG

UHS URGX FWRQ

& RODUHG / HP P LQJ LFURVWRQ\ [ WUTXDWYV Z DV VHHQ RQFH
DQG RQFH P RUH Z DV IRXQG LQ 5 RXJK HJJHG % X]] DUG SHO
HW 5 XGG\ 9 RCH Z DV IRXQG RQO LQ SHOHW Z KLOH 1 DUURZ

VNXOHG 9 RH Z DV SHULRGLFDO VHHQ RQ H[ FXUVLRQV

2 QO RQH GHQ RI $ UFWF ) R[ HV Z LW VLI QV RI UHFHQWGLJJ LQJ
Z DV IRXQG Z KLOH IR[ HV WHP VHOrHV Z HUH QHYHU REVHUYHG
3 UHGDWR UV SUHVVXUH RQ EUHHGLQJ ELUGV Z DV RZ DQG
VXFFHVVIXO UHSURGXFWRQ Z DV REYLRXV LQ VRP H VSHFLHV RI
Z DGHUW DQG Z DWUIRZ O KLOH WKH Z HDWHU Z DV IDYRXUDE CH
GXULQJ P RVWRI WH VXP P HU WH VWUP LQ DW -XO UHVXOMG
LQ D GHFUHDVH LQ UHSURGXFWYH VXFFHVV FDVHV RI GHDWV RI

QHVWALQJ V LQ 3 HUHJ ULQH ) DOFRQ DQG 0 HUAQ Z HUH UHFRUGHG

6 9 5 XSDVRY

( UNDW)\ DNKD 5 LYHUP RXW . DQDUW VHWVYHP HQW 5 XVVLD

f 1 f (

6 XP P HU Z DV FROG DQG YHUW Z LQG\ Z LWK SUHYDLOQJ QRUW
HUQ Z LQGV LQFOXGLQJ GXULQJ WH VWG\ SHULRG LQ WH VHFRQG
KDA RI -XO / RFDOSHRSM™ UHSRUWG WDW% DLGDUDWND\ D * Xa
Z DV ILOHG Z LW LFH GXULQJ P RVWRI WH VXP P HU $ VHYHUH
VWUP Z LW VQRZ RFFXUUHG RQ WH FRDVWDQG P RXQWLQ IRRW

KLOOV RQ -XAQ EXWWH VQRZ P HOMG RQ -X0

/ HP P LQJV Z HUH UDUH Z KLOH YRV Z HUH FRP P RQ $ UFWF
) RLHV Z HUH QRW VHHQ DQG QR DFWYH GHQV Z HUH IRXQG $
VLIQJH 6QRZ\ 2 Z OZ DV UHFRUGHG Z KLOH VNXDV Z HUH UDUH
% LUGV RI SUH\ Z HUH FRP P RQ EXWP RVWL UHSUHVHQWG E\
5 RXJK (HJJHG % X]]DUGV $ ERXW RQH WKLUG RI WUULWR ULDO
EX] ] DUGV Z HUH EUHHGLQJ DQG WHLUIRRG UHP DLQV DQG SHOHW
FRQWLQHG DO RVW H[ FOXVLYHO URGHQW $ VLQJ CH SDLU RI
3 HUHJ ULQH ) DOFRQV Z DV IRXQG LQ WH DUHD EXWWHLU FKLFNV
SUHVXP DEOQ GLHG GXULQJ WH VWUP LQ OODW -XO 7 KLV VW UP
SUREDEQ KDG D P XFK JUHDWU LP SDFWRQ ELUGV RI SUH\ DQG
SDVVHULQHV WKDQ RQ Z DGHUW DOKRXJK VRP H RI WHLU EURRGV
Z LK XQIHGJHG FKLFNV DUH GANHOQ WR KDYH SHULVKHG & KLFNV
Rl VRP H Z DGHU VSHFLHV 5 LQJHG 3 (RYHU DQUHDG\ KDG EHHQ

VWUWQJ W ICHGJH DWWH WP H RI WKH VW UP

$ P RQJ EUHHGLQJ Z DGHUV 5 LQJHG 3 (RYHU 7 HP P LQFN V 6 WQW
5 HG QHFNHG 3 KDODURSH 5 XII DQG RRG 6 DQGSLSHU Z HUH

SUHVHQWLQ KLIK QXP EHUV Z KLOH * ROGHQ 3 RYHU Z DV IDU CHVV

FRP P RQ
7 5 $ QGUHHYD
(_ UNDW)\ DNKD 5 LYHU < DP DO3 HQLQVXO 5 XVVLD f
f 1 f f (
6 QRZ UHFHGHG IURP RI WKH WQGUD VXUIDFH RQ - XQH

DQG KDG JRQH FRP SCHWO E\ -XQH ,FH EURNH RQ WKH
ULY HUWV RQ -XQH -XQH DQG -XO Z HUH FROG Z LW DEXQGDQW
SUHFLSLWWRQ Z LW WH H[ FHSWRQ RI P LG -XOQ Z KHQ DLU WP

SHUDWUHV H[ FHHGHG f& GXULQJ WKH Z HHN IURP -X0

$ QRUW Z HVWUO VWUP Z LW QRQ VWS KHDY\ UDLQ FRQWQXHG
IURP - X0 7 KLV UHVXOMG LQ IRRGLQJ RI ULYHUV DQG
ONHV LQ SDUWFXOU ULYHU Z DWUV URVH E\ DSSUR[ LP DWQO

P WH GHYHORI VSULQJ IRRG 7 KHIRRG Z DWHUV Z HUH VORZ
WR UHWHDWDQG LWWRN W R Z HHNV IRUZ DWU W VWELQ] H DWLW
SUHYLRXV CHYHO $ XJXVW Z DV GU DQG Z DUP Z LWK RQO
UDLQ\ GD\'V 6 HSWP EHU Z DV DOVR UHODWYHGQ Z DUP DQG GU LQ
WH EHJLQQLQJ DQG VQRZ P HOMG TXLFNQ DIWU W R VQRZ

IDOV LQ WKH VHFRQG KDA RI WH P RQW

7 KH VAJ KW LQFUHDVH LQ URGHQW QXP EHUV DIWU WH FUDVK LQ
Z DV P RUH SURQRXQFHG LQ YRGHV WDQ LQ CHP P LQJV

6 XP P HUUHSURGXFWRQ RI WKH CDWHU Z DV QRWUHFRUGHG

H GLG QRWP DNH VSHFLDO DWHP SW WR CRFDW $ UFWF ) R[
GHQV EXW KXQWQJ DQLP DO/ Z HUH VHHQ RQ DO RVW HYHU
H[ FXUVLRQ 5 HSURGXFWYH FRQGLWRQV IRU ELUGV Z HUH DERXW
DYHUDJH LQ WH EHJLQQLQJ RI WH VHDVRQ LQ VSLW RI IDLUC
FROG DQG UDLQ\ Z HDWHU 7 KH 1 XP EHU RI DFWYH QHVW RI
5 RXJK HJJHG % X]] DUGV Z DV UDWHU VP DO DQG GHFUHDVLQJ
GXULQJ WKH VHDVRQ GXH W SUHGDWRQ E\ $ UFWF ) R[ HV RU GH
VHUWRQ EHFDXVH RI IRRG VKRUWJH DQG QRQH RI WHP VXU
YLYHG WR IHGJLQJ % UHHGLQJ VNXDV Z HUH QRWFRP P RQ EXW
P DQ\ ELUGV Z DQGHUHG LQ JURXSV RI VHDUFKLQJ IRUIRRG
$ P RQJ WHP $ UFWF 6 NXDV 6 WWUFRUDULXV SDUDVLWFXV P DGH
WH P RVWQRWEGH FRQWLEXWRQ W WH RVV RI SDVVHULQH DQG
Z DGHU FOXWKHV 1 XP EHUV RI LOORZ * URXVH UHP DLQHG KLJ K
IRU WKH VHFRQG \ HDU Z KLFK FRXOG KDYH FRQWLEXWG W GH

FUHDVHG SUHGDWRQ SUHVVXUH RQ RWHU ELUGV

7 KH VWUP LQ OW -XO KDG D VXEVWQWDO LP SDFWRQ ELUG
SRSXOMWRQV SULP DULO ELUGV RI SUH\ DQG Z DWU ELUGV $
QHVW RI 5 RXJK CHJJHG % X]] DUGV VWGOO DFWYH RQ WH VWG\
SRW NP DQG FKLFNV LQ W R QHVW RI 3 HUHJ ULQH ) DCFRQ
GLHG GXULQJ WH DGYHUVH Z HDWHU % URRGV RI JHHVH GLG QRW
VXIITHU QRWE O % UHHGLQJ FRQGLWRQV IRU P RVWELUG VSHFLHV
Z HUH XQIDYRXUDEM JLYHQ WH UHDMWYHO FROG DQG UDLQ\
VXP P HU WH VWUP LQ DW -XO DQG RZ QXP EHUV RI P

P LQJV

9 $ 6RNRRY $ $ 6RNRRY

6 HH DOVR_ 6 RNRCGRY 9 $ 6RNRORY $ $ ) LVKHUG6 9
2 JDUNRY $ ( 1 HZ GDW ELUG RQ GLVWLE XWRQ LQ
VRXW Z HVWUQ < DP DO ,Q 5 \ DELWHY 9 . HG 0 DWULDOV
RQ ELUG GLVWILEXWRQ RQ WH 8 UDOV LQ & LV 8 UDOV DQG : HVW
HUQ 6 LEHULD ( NDWHULQEXUJ 3 ,Q 5 XVVLDQ
6 RNRCRY 9 § $ Q H[ SHULHQFH RI ELUG FRXQW LQ WKQ
GUD ,Q %LUG FRXQW RQ SCRW VSHFLDA] DWRQ DQG X QLILFD
WRQ Rl WFKQLT XHV DQG UHVXOW RI LW DSSOFDWRQ ,Q % LUG
FRXQW RQ SCRW VSHFLDO] DWRQ DQG XQLILFDWRQ RI VHFK
QLT XHV DQG UHVXOW RI LW DSSCFDWRQ 0 DWULDO/ RI WKH FRQ
IHUHQFH 7 DP ERY ,Q 5 XVVLDQ
6 RNRCRY 9 $ 6L]HRI SCRW IRUFRXQWQJ GLI I HUHQW
ELUG VSHFLHV LQ W QGUD RI 6 RXWHUQ < DP DO ,Q % LUG FRXQW
RQ SCRW VSHFLDQ] DWRQ DQG XQLILFDWRQ RI WFKQLTXHV DQG
UHVX O RI LW DSSOFDWRQ 0 DWHULDOV RI WKH FRQIHUHQFH

7 DP ERY ,Q 5 XVVLDQ

* \GDQ 6 WWH 5 HVHUYH 5 XVVLD f 1 f (

7 KHUH Z DV VWRUP \ Z HDWHU LQ OOW -XQO + HDUO $ XJXVWEXW

FRQGLWRQV LP SURYHG (WU

/ HP P LQJV Z HUH DWWHLURZ LQ $ XJXVW DV D VLQJ CH MKYHQLM
6 LEHULDQ / HP P LQJ Z DV UHFRUGHG DQG FDSWUHG $ UFWF

) RLHV Z HUH FRP P RQ DQG RQH GHQ Z LW OUJH SXSV Z DV



IRXQG 6QRZ\ 2 Z OV Z HUH DOV/R FRP P RQ DQG SRVVLEQ EUHG
VRP HZ KHUH LQ WH DUHD EHFDXVH GDUN SOXP DJHG \ RXQJ
ELUGV Z HUH VHHQ DP RQJ WHP 1 R EUHHGLQJ Rl 5 RXJK
HJJHG % X]]DUG Z DV UHFRUGHG Z KLGH D QHVWRI 3 HUHJ ULQH
) DOFRQ Z LW \ RXQJ Z DV IRXQG $ P RQJ VNXDV RQO RFFD
VLRQDOZ DQGHULQJ / RQJ WLAHG Z HUH VHHQ ,WLV Z RUWK QRWQJ
WDW 5 RFN 3 WUP LIDQV Z HUH QXP HURXV Z LW VXFFHVVIXQ
ICHGJHG \ RXQJ DP RQJ WHP 1 XP HURXV Z DGHW DQG GXFNV

DOVR ICHGJ HG VXFFHVVIX 00

, 9 3RNURYVND\ D

0 HGXVD %D\ 7 DLP \ U3 HQLQVX®MDM 5 XVVLD f 11

f ¢

8 SRQ DUULYDO RQ -XQH D OUIH SDuw ! Rl WKH VWG\
DUHD Z DV VWO FRYHUHG Z LW VQRZ $ OVR WKH VQRZ D\ HU Z DV
P XFK WLFNHU WDQ WH \ HDUEHIRUH % HFDXVH -XQH Z DV P XFK

Z DUP HU KDQ QRUP DOWH VQRZ P HOMG UDSLGO DQG UHDFKHG

WK H HYHO RQ -XQH DQG WKH GHYHO RQ -XQH
7 KH 0 HGXVD 5 LYHU VWUWG IRZ LQJ RQ -XQH -XQH Z DV
Z DUP Z LW D P HDQ DLU WP SHUDWUH RI f& DQG D P D[ L
P XP WP SHUDWUH XS W f& 0 RVWRI WH GD\V Z HUH

VXQQ\ Z LW FRQVWQW RIWQ VWRQJ Z LQGV IURP WH QRUW
HDVW 2 Q W R GD\V LW UDLQHG IRU RQJ SHULRGV 6 QRZ Z DV
UHFRUGHG RQO RQ RQH GD\ LQ -XQH 7 KH ILUVYWKDAO RI -XO
Z DV DOVR Z DUP EXWWHUHDIWU WP SHUDWUHV GURSSHG 5 DLQ
Z DV UHFRUGHG RQ P DQ\ GD\ V DQG HVSHFLDOO WH DVWZ HHN RI
-X0 DQG WKH ILUVWGD\ V RI $ XJXVWZ HUH YHUW Z HW & RP SDUHG

Z LW WH VHDVRQ Z DV P XFK Z HWHU LQ JHQHUDO

! HP P LQJV Z HUH DCP RVWDEVHQW LQ WH Z KR VHDVRQ RQO

W R 6 LEHULDQ / HP P LQJV Z HUH VHHQ

XH W WLFN VQRZ FRYHU HDUO -XQH WH VHDVRQ Z DV H[
SHFWG W EH W EXWWH Z DUP VWUWRI -XQH P DGH WH
VQRZ GLVDSSHDU IDVW UHVXOAQJ LQ DQ DYHUDJH SKHQRORJ\
7 KH SHDN LQ DUWURSRG DEXQGDQFH RFFXUUHG LQ WH VHFRQG

DQG WLUG Z HHNV RI -XO

$ Q $ UFWF ) R[ YLVLWHG WH DUHD UHJ X(DUOQ DWQLJKWRQO 6 HY
HUDO 5 RXJK CHJJHG % X] ] DUG SDLUV VWUWG EUHHGLQJ EXWHL
WHU DEDQGRQHG WHLU FOXWK RUWHLU QHVW Z HUH GHSUHGDWG
FKLFNV KDWKHG VXFFHVVIXO RQO LQ RQH QHVW EXWLWLV QRW
NQRZ Q Z KHWHU WH\ IGHGJHG XH W WH IDFW WDW QHVW
Z HUH KDUGO HYHU VFHQWP DUNHG LWWRN XQWO WH |ILUVWQRF
WUQDO IR[ REVHUYDWRQ EHIRUH Z H UHDAVHG WDW SUREDEOG
P RVWSUHGDWRQ RI QHVW Z DV FDXVHG E\ D IR[ DQG QRWRQOQO
E\ VNXDV DV Z H KDG DVVXP HG / RQJ WLHG 6 NXD EUHG DQG

KDWKHG VXFFHVVIXOO RQ WH P DLQCDQG

$ W WH QHDUE\ ULYHUV ( IUHP RYD 0 D[LP RYND DQG / HP

EHURYD 3 HUHJULQH ) DFRQV EUHG DQG KDWKHG VXFFHVVIX0D

DQG D IHZ SDLW RI 5 HG EUHDVWG * HHVH DQG : KLW IURQWG
* HHVH EUHG LQ WHLU YLFLQLW 6 RP H RI WH : KLW IURQWG
* HHVH $ QVHU DCELIURQV KDWKHG VX FFHVVI X QO RQ WK H
P DLQODQG DQG SUHVXP DEOQO ICHGJHG 1 R KDWKLQJ RI % UHQW
* HHVH Z DV REVHUYHG RQ WH P DLQODQG 7 DLP \U* XQO/ * DX

FRXV * XOO DQG $ UFWF 7 HUQV EUHG RQ WH QHDUE\ LVODQGV
DQG KDWKHG VXFFHVVIXOO $ P RQJ QHVW RI : KLW IURQWG
* HHVH % UHQW* HHVH DQG RQH 5 HG EUHDVWG * RRVH SDLU RQ
WH LVAODQGV P RVW IDLHG GXH W SUHGDWRQ HJJ DQG GRZ Q
FROHFWQJ EXW VWO VRP H QHVW RI % UHQW* RRVH SUREDEO

KDWKHG DQG ICHGJHG QRWFRQILUP HG WKRXJK

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

DGHUV Z HUH SUHVHQWLQ FRP SDUDECH QXP EHUV WR SUHYLRXV
\ HDUV 7 KH VSHFLHV FRP P XQLW GLIIHUHG IURP RWHU\ HDUV LQ

WDWWHUH Z HUH P RUH GLIIHUHQWVS HFLHV EUHHGLQJ LQ WH DUHD

3 HFWUDO 6 DQGSLSHU & DAGULY P HODQRWV ! QHVW * UH\
3 KDDURSH 3 KDADURSXV IXAFDULXV 5 X1l ! DQG ' RWWH
UHO 8 QXVXDO IRU WLV VWG\ DUHD Z DV WH KLIK RFFXU

UHQFH RI 3 HFWUDO 6 DQGSLSHUV 5 HG WURDWG 3 LSLW Z HUH
P XFK P RUH DEXQGDQWWDQ EHIRUH ) RU DO ELUGV EUHHGLQJ
VXFFHVV Z DV RZ EXW VWO KLJKHU WDQ LQ $ OKRXJK
VSHFLDO FDUH Z DV WNHQ LQ DSSURDFKLQJ DQG P DUNLQJ QHVW
XVLQJ * 36 Z H DUH FRQYLQFHG WKDWILHOG DFWYLWHV LQI X
HQFHG SUHGDWRQ UDWYV $ SDUW IURP SUHGDWRQ E\ $ UFWF
) RLHV VNXDV DQG 6QRZ\ 2 Z OV D SDVVLQJ KHUG RI

5 HLQGHHU 5 DQJ LIHU WUDQGXV Z LWLQ WH NP DUHD DOVR
FDXVHG VRP H QHVWQRVVHV HLWHU E\ SUHGDWRQ RU GHVHUWRQ
DIWU WDP SQQJ + DWKLQJ SUREDELAWHV XVLQJ WH 0 D\

ILHOGG P HWKRG Z HUH 3 DFLILF * ROGHQ 3 (RYHU 3 XYLDQV IXOrD

Q 5 LQJHG 3 RYHU Q ' RWWHUHO Q
7 XUQVWRQH Q * UH\ 3 KDODURSH Q ! LWNH
6 WQW Q 7 HP P LQFN V 6 WQW Q 3 HFW UDO
6 DQGSLSHU Q 't XQaQ Q & XUHZ 6 DQG
SLSHU Q 5 X1 Q XQAQV 5 LQJHG 3 RY

HUV DQG 3 DFLILF * ROGHQ 3 CRYHUV DLG UHSMDFHP HQWFOXWKHV

& XUCHZ 6 DQGSLSHUV DQG 3 HFWUDO6 DQGSLSHUV GLG QRW

,Q OOW -XO HDUO $ XJXVWD DUIH QXP EHURI IHGJHG \ RXQJ
/ LWMH 6 WQW ' XQAQV 3 HFWUDO DQG & XUMHZ VDQGS LS HUV

SDVVHG WURXJK WH DUHD

, 7 X 0 %HUH]LQ $ % XEQFKHQNR 6 3 KDULWR QRY

7 . LUNRYD 2 / DQJHYRRUG / 3 HWUY + 6 FKHNNHUP DQ

6 HH DOVR . KDULMMWRQRY 6 3 $ Q RYHUYLHZ RI WH P DLQ

VW GLHV Rl Z DGHUW DQG RWHUELUGY DWWH : LOHP % DUHQW
6 WWRQ QRUW Z HVWHUQ 7 DLP \U ,Q 7 RP NRYLFK 3 6
$ 2 B6KXELQ HGV ,QIRUP DWRQ P DWULDO/ Rl WKH : RUNLQJ

* URXS RQ : DGHW & ,6 0 RVFRZ 3 ,Q 5 XVVLDQ

1 LJKQD\D $ JDSD 5 LYHU XSSHUUHDFKHV 1 \ DSDQ ULGJH

5 XVVLD f 11 f ¢

7 KH ILUYW KDA RI -XO Z DV GW Z LW RQH RU W R VKRZ HUV
RQO ) URP WR -XOQ FOHDU DQG Z LQGMHVV Z HDWHU HV
WEAQVKHG DQG DLU WP SHUDWUHV H[ FHHGHG f& RQ VRP H
GD\'V : DWU HYHO/V LQ WKH CDNHV GHFUHDVHG E\ RYHU FP
) URP - X0 W $ XJ XVWUDLQV RFFXUUHG DCP RVWGDLO DQG
VQRZ IDOORQ -XOQ OVWHG IRU KRXUY EXWWH VQRZ P HOMG
WH VDP H GD\ ) URP VR $ XJXVWFOHDUFRROZ HDWHU Z LW
GD\ WP H DLU WP SHUDWUHV DW DERXW f& HVWEQVKHG
7 KH Z HDWHU EHFDP H Z DUP HU DQG Z LQGV QJKWU IURP

$ XJXVWWR WH HQG RI P RQW f& LQ GD\ WP H

/ HP P LQJV Z HUH UDUH DQG QHLWHU YRCHV QRU $ UFWF ) R[ HV
KDYH EHHQ UHFRUGHG 6 QRZ \ 2 Z OV DQG 5 RXJK CHJJHG % X]

] DUGV Z HUH UDUH DQG WH DWWHU EUHG VXFFHVVIXOD 7 KH SUHV
HQFH RI ICHGJHG EURRGV RI Z DGHUV GXFNV JURXVH JXOQWV DQG
SDVVHULQHV LQGLFDWG D UDWHU VXFFHVVIXO EUHHGLQJ VHDVRQ

IRUWQGUD ELUGV

$ 9 6RNRRY

7\ SLFDOWQGUD RI Z HVYWUQ DQG FHQWDO7 DLP \ U 5 XVVLD

f 11 f ¢

,Q OOW -XQH HDUO -XO DHULDO VXUYH\V RI Z LOG UHLQGHHU
EUHHGLQJ JURXQGV Z HUH FDUULHG RXW XULQJ WKH VXUYH\V

UHFRUGV RI 6 QRZ \ 2 Z OV Z HUH VSRUDGLF DQG RFFXSLHG GHQV
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RI $ UFWF ) R[ HV Z HUH REVHUYHG DV VLQJ CHV RQQO 7 KXV WH

QXP EHUV RI URGHQW DUH QAANHO WR KDYH EHHQ EHORZ DYHUDJH

, . RNRUHY

3\ DVLQR / DNH QRUW HDVWFRDVW 7 DLP \ U 5 XVVLD

f 11 f ¢

,Q JHQHUDO WKH EUHHGLQJ VHDVRQ Z DV Z DUP DQG GU ,WZ DV
DOVR YHU Z DUP Z LWK DLU WP SHUDW UHV UHDFKLQJ f& LQ
WH VWG\ SHULRG DW WH EHJLQQLQJ RI WH VHFRQG KDA RI
-XQ 7 KH Z HDWHUFKDQJHG UDSLGO E\ -XOQ Z KHQ VWRQJ
QRUWHUO Z LQGV Z LW UDLQ KDLO DQG VQRZ UHVXOMG LQ WH
WP SHUDWUH IDOOLQJ WR f& + RZ HYHU WLV FRROAQJ FRQ
WQXHG IRU GD\'V RQO DQG KDG QR DGYHUVH LP SDFWRQ WH

ELUGV

) URP - X0 1 RUK 6 LEHULDQ 9 RCHV 0 LFURWYV K\ SHU

ERUHXV LQFOX GLQJ MXY HQLCHV Z HUH FDXJKW SHU

FRQH QLI KW LQVWOHG LQ WKH EHVWURGHQWKDELWW $ VLQJ ™
& RODUHG / HP P LQJ Z DV VHHQ 1 R VLIQV RI DFWYLWHV RI
VP DOOP DP P DOV Z HUH VHHQ RQ H[ FXUVLRQV RI RYHU NP LQ

W WO HQJ W

9 LUKKDOO QR URGHQWVSHFLDOVW DYLDQ SUHGDWUV EUHG EXW
Z DQGHUHG RYHU WH WQGUD 2 QO RQH SDLU RI / RQJ WLHG
6 NXDV EHKDYHG DV WRXJK EUHHGLQJ 1 XP EHUV DQG UHSUR
GXFWYH SHURUP DQFH RI Z DGHUV FDQ EH HYDOXDWG DV DYHU
DJH 1 XP EHUYV RI JHHVH DQG GXFNV Z HUH RZ DQG WHLU
EURRGV Z HUH QRWVHHQ RQ OONHV Z KLFK FRXOG EH GXH W GLV
WUEDQFH DV GHUULFNV Z HUH RSHUDWQJ Z LWLQ NP
3 DVVHULQHV Z HUH GRP LQDWG E\ % XHWURDW & RP P RQ 5 HG
SRO $ FDQWLY 1P P HD / LWKH % XQWQJ DQG 5 HG WURDWG
3LSLW : DGHU JURXVH DQG SDVVHULQHV KDWKHG VXFFHVVIXQO

DQG DWOHDVWS DVVHULQHV ICHGJ HG

.~ RNRUHY

XG\ SW 5 LYHU P LGGCOH DQG RZ HUUHDFKHV 7 DLP \ U

5 XVVLD f f 1 f f (

,WZ DV D Z DUP DQG GU VHDVRQ / HP P LQJV RUVLIQV RI WHLU

DFWY LWHV Z HUH QRWVHHQ RQ H[ FXUVLRQV

,QKDELWG GHQV RI $ UFWF ) R[ HV Z HUH QRWGLVFRYHUHG DQG
6 QRZ\ 2 Z OW Z HUH QRWVHHQ 2 QH QHVWQJ SDLURI 3 HUHJ ULQH
) DOFRQV DQG RQH SDLU RI 5 RXJK CGHJJHG % X]] DUGV Z HUH UH
FRUGHG DRQJ NP RI WH P LGGOH DQG RZ HU UHDFKHV RI
WH * XG\ SW 5 LYHU IURP $ XJXVW + HUULQJ * XOOV DQG
VNXDV Z DQGHUHG RYHU WH WQGUD HDWHU FRQGLWRQV GXU
LQJ WH EUHHGLQJ VHDVRQ Z HUH IDYRXUDEM IRUEUHHGLQJ Z DG
HUV SDVVHULQHV GLYHUV DQG VRP H RWHU Z DWUIRZ O VSHFLHV
+ RZ HYHU QXP EHUV RI Z DWURZ ORQ WH ULYHU Z HUH FCGHDUO
RZ HU WKDQ QRUP DO GXH W SHUP DQHQW GLVWUEDQFH E\ KX
P DQV Z KRVH FDP SV DUH VSDFHG DW NP DORQJ WH ULYHU
6 L[ EURRGV RI : KLW IURQWG * HHVH Z HUH VHHQ IDUWHU XS
VWHDP DQG JHRORJLVW YLVLWQJ WH XSSHU UHDFKHV RI WH

XG\ SW 5 LYHU FRQILUP HG WDW WHUH Z HUH VXEVWQWDOGOO
KLIKHU QXP EHU RI P RXOMQJ JHHVH DQG JRRVH EURRGV ) RXU

KLW ELOHG ' LYHUV * DYLD DGDP VLL Z HUH VHHQ LQ WH P LG
GOH UHDFKHV Z KLFK LV LQGLFDWYH RI UHOWYHQO KLIK DEXQ
GDQFH RI WLV VSHFLHV DGHUV DQG SDVVHULQHV ICHGJHG VXF

FHVVI X 00O

, . RNRUHY

6 RXW RI 6 HYHUQD\ D = HP O D % RO/KHYLN ,VODQG 5 XVVLD

[ 11 A
6 QRZ Z DV P WLFN E\ WH VWUWRI VSULQJ $ LU WP
SHUDWUHV URVH DERYH [|UHH] LQJ SRLQW IURP -XQH DQG

VQRZ I|UHH SDWKHV DSSHDUHG RQ -XQH 6 XP P HUZ DV FRGG

,Q -XQ DLUWP SHUDWUHV DURXQG f& Z HUH FRP P RQ DQG

QRQ P HOMQJ SDWKHV RI VQRZ Z HUH XQXVXDOO DEXQGDQW

/ HP P LQJV Z HUH QRW VHHQ DQG $ UFWF ) R[ HV Z HUH UDUH

6 QRZ\ 2 Z OW Z HUH QRWUHFRUGHG Z KLOH LQ WH\ Z HUH
FRP P RQ * MXFRXV * XOW DUULYHG RQ $ SuULO LWEZ DNHV
5 LVVD WM\ GDFW D RQ -XQH % UHQW* HHVH RQ -XQH DQG

6 QRZ % XQWQJV 3 HFWRSKHQD[ QLYDQV RQ $ SULO 1 XP

EHUV RI % UHQW* HHVH Z HUH KLJKHU WDQ LQ DQG WK H\

EUHG

2 |/ 0 DNDURYD

O DODO\D %DONKQ\D 5 LYHU ORZ HUUHDFKHV 7 DLP \'U 5 XV

VLD f 11 f (

7 KH P LGGOH RI -XO Z DV YHUW Z DUP Z LW DLU WVHP S HUDW UHV
UHDFKLQJ f& DQG VRLO VXU DFH WP SHUDWUHV UHDFKHG

f& 7 KH Z HDWHU LQ W -X0O DQG $ XJXVWZ DV W SLFDO
IRU WKH DUHD Z LW P HDQ DLU WVHP SHUDWUHV R f& DQG

WKH I LUVWI URVWRQ $ XJIXVW %\ -X0O VQRZ UHP DLQHG RQO
LQ WKH GHHSHVWF®RXJKV DQG FRP SCGHWQO P HOMG HYHQ WHUH
E\ - X0 ,FH EUHDN LQ KDWQJD Z DV GD\ V HDUQHU
WDQ DYHUDJH -XO DQG $ XJXVWZ HUH UDLQ\ DQG SUHFLS LW
WRQ RFFXUUHG RQ GD\ V LQ WH SHULRG IURP -Xa W

$ XJXVW RFFDVLRQDOO UHDFKLQJ RYHU P P SHUGD\ 7 KXQ
GHUVWRUP V Z HUH H[ SHULHQFHG WP HV D GD\ GXULQJ GD\ V
LQ HDUO $ XJXVW 6 WRQJ Z LQG H[ FHHGLQJ P V Z DV LQ
IUHT XHQW DQG RFFXUUHG RQ GD\ V GXULQJ WKH REVHUYDWRQ

SHULR G

I HP P LQJV Z HUH UDWHU FRP P RQ GXULQJ WH Z KR VWG\

SHULRG Z LW DQLP DOV FDSWUHG SHU WRWO WDS QLJ KW

GDW RI 0 3 7 HHVQLQ DQG 0 1 RURQ RYD , QWHUHVWQJ O
WH DEXQGDQFH RI 6 LEHULDQ DQG & RODUHG CHP P LQJV Z DV DS
SUR[ LP DWHQO HTXDO / HP P LQJ QXP EHUV GHFQQHG VQAJ KW LQ

$ XJ XVw

$ UFWF ) R[ HV Z HUH VHHQ RQ RQO RFFDVLRQV GXULQJ WH

Z KROH SHULRG RI REVHUYDWRQV 1 RQH RI WH H[ DP LQHG
GHQV Z DV LQKDELWG DQG QR P RUH WDQ RI WLV QXP EHU
FDUULHG VLI QV RI IR[ GLIJLQJ $ FFRUGLQJ WR UHSRUW RI (RFDO
KXQWUY $ UFWF ) R[ HV EUHHG LQ WKLV DUHD RQO LQ \ HDUV Z LW
SHDN GCHP P LQJ QXP EHUV 5 RXJK HJJHG % X]]DUGV Z HUH
FRP P RQ DQG QHVWG VXFFHVVIXQ FKLFNV SHU EURRG

Z LWK DSSUR[ LP DWHO KDA WKH FKLFNV DOUHDG\ KDWKHG LQ P RVW
QHVW E\ WH GDW RI WH H[ SHGLWRQYV DUULY DO - X0 ) HZ

LQVWQFHV RI FDQQLEDQVP Z HUH UHFRUGHG LQ $ XJXVWDP RQJ
FKLFNV RI VLP LODU VL] H SUHVXP DEQ VWP XMWG E\ WH GH

FAQH LQ QXP EHUV RI CHP P LQJV 2 QH QHVWRI 3 HUHJ ULQH ) DO
FRQ FKLFNV Z DV IRXQG DQG 0 HUAQQV Z HUH VHHQ D QXP EHU
RI WP HV 6QRZ\ 2 Z O/ Z HUH VHHQ RQQ W LFH 1 XP EHUV RI
UHLQGHHU Z HUH DOVR YHW RZ DQG LQ WWO DQLP DOV Z HUH

VHHQ

7 KH DEXQGDQFH RI P RVWVSHFLHV RI Z DWHUIRZ ODQG Z DGHUV
Z DV QRWKLIK $ P RQJ Z DGHUV 5 HG QHFNHG 3 KDMURSH DQG
/ LWMH 6 WQW Z HUH WH P RVW DEXQGDQW 3 DFLILF * RGOGHQ
3 RYHU 5 LQJHG 3 RYHU * UH\ 3 KDMURSH 5 XII DQG RFDOO

6 SRWHG 5 HGVKDQN Z HUH FRP P RQ 6 NXDV DQG JXOOW Z HUH



UHDOWYHO XQFRP P RQ Z LW WH H[ FHSWRQ RI $ UFWF 7 HUQ
IRU Z KLFK EUHHGLQJ GHQVLW DORQJ WH 0 DD\ D % DMMNQ\ D
5 LYHU UHDFKHG SDLU SHU NP 5 RVWV * X5 KRGRVWW LD
URVHD Z DV IRXQG QHVWQJ LQ WH 0 DM®\D % DNKQ\D 5 LYHU
Y DOCH\ % HZ LFNV 6 Z DQV & \JQXV EHZ LFNLL Z HUH VHHQ RFFD
VLRQDOO DXRQJ WH KDWQJD 5 LYHU $ P RQJ JHHVH : KLW
IURQWG Z HUH FRP P RQ DQG EUHG EXW DJJUHJDWRQV RI
P RXOMQJ ELUGV Z HUH QRWIRXQG 7 Z R QHVWQJ SDLUV RI 5 HG
EUHDVWG * HHVH VXFFHVVIX0O KDWKHG FKLFNV HDFK % HDQ
* RRVH Z DV VHHQ RQO RQFH $ P RQJ EUHHGLQJ GXFNV / RQJ

WLOHG ' XFN Z DV WH P RVW DEXQGDQW Z KLOH . LQJ ( LGHU
6 RP DWULD VSHFWELQV Z DV YHU UD UH / DSMQG % XQWQJ
& DOFDULXV (DSSRQLFXV DQG 6 KRUHOMUN ( UHP RSKLOD DG HVWLV
Z HUH WKH P RVWFRP P RQ WKQGUD SDVVHULQHV Z KLOH % X HW URDW

DQG 5 HGSROD GRP LQDWG LQ VKUXEV Z LW QHVW RFFDVLRQDQO

EHLQJ RQO P DSDUW
0 DVV IHGJLQJ RI SDVVHULQHV RFFXUUHG EHW HHQ -X0
7 KH ILULW EURRG RI : KLW IURQWG * RRVH Z DV VHHQ RQ

- X0 DQG D EURRG RI 5 HG EUHDVWG * RRVH Z DV VHHQ RQ
-XQ -XYHQLOH 5 RFN 3 WUP LJDQ DQG : LORZ * URXVH ICHGJHG
RQ -X0 DQG $ XJIXVW UHVSHFWYHO -XYHQLCH 5 XIIV
IHGJ HG RQ $ XJXVW 3 DFLILF * ROGHQ 3 RYHUV RQ $ XJI XVW
5 LQJHG 3 BRYHW RQ $ XJXVWDQG 6 SRWHG 5 HGVKDQNV RQ
$ XJIXVW -XYHQLAHV RI GXFNV JHHVH DQG GLYHUV KDG QRW

IHGJ HG E\ $ XJ XVwW

1 HVWQJ RI P RVWELUG VSHFLHV Z DV VXFFHVVIXOGXH WR WH (RZ
SUHVVXUH Rl SUHGDWUV DQG IDYRXUDEO Z HDWHU FRQGLWRQV
3 UHGDWRQ Z DV FRQILUP HG IRU D VLQJCOH QHVW $ UFWF 7 HUQ

DP RQJ WRVH FKHFNHG

, 1 3RVSHRY

/ XNXQVND\ D 5 LYHU ORZ HUUHDFKHV 7 DLP \ U 5 XVVLD

f 1 f (

7Z R 5 XGG\ 9 ROHV Z HUH FDSWUHG SHU WDSV LQVWOHG IRU

KR XUV

% URRGV RI * UHDWHU 6 FDXS $\ W\ D P DULOD Z HUH DEXQGDQWRQ

WH / XNXQVND\ D 5 LYHU RQH EURRG RQ DYHUDJH SHU NP RI

WK H ULY HU
, 1 3RVSH®RY
% OXGQD\ D 5 LYHUP RXW 7 DLP \U 5 XVVLD f 11
1(
6 LQFH WKH VWUWRI UHFRUGLQJ RQ -XQH DLU WP SHUDWUH IRO

RZ HG WKH VWHSHVW SDWWHUQ RI ULVH LQ FRP SDULVRQ Z LW DO
SUHYLRXV \ HDUV RI REVHUYDWRQV $ FFRUGLQJ O
WP SHUDWUHV Z HUH CRZ HU WKDQ LQ DQG W R HDUGO
DQG Z DUP \ HDUV EHIRUH DERXW -XQH EXWWHQ XS W P LG
-XAQ WH SHULRG Z DV WKH KRWHVW LQ FRP SDULVRQ Z LW RWHU
\ HDUV ,Q WKH SHULRG IURP -XQH QR SUHFLSLWWRQ RF
FXUUHG Z KLFK LQ FRP ELQDWRQ Z LW KRWZ HDWHU UHVXOMG LQ
DQ XQSUHFHGHQWG GU LQJ RI WH WQGUD DQG P DUVKHV -XO
Z DV P RGHUDWO Z HW EXW KDELWW UHP DLQHG P XFK GU HU
WDQ QRUP DO ' DWYV RI SMQWDQG LQVHFWGHYHORSP HQWZ HUH
WH HDUGHVWLQ D VHULHV Z LW WH QH[ WFORVHVW DQG

VWOO VHY HUDO GD\ V GDWHU

$ IWVHU FRP SCHW P HOAQJ RI VQRZ RQ -XQH CHP P LQJ
Z LQWU QHVW Z HUH FRXQWG RQ D WDQVHFW NP CRQJ DQG
P Z LGH ORFDWG SULQFLSDOO Z LWLQ ICODWKLORFN P DUVK

WH GRP LQDQWKDELWWLQ WH VWG\ DUHD 2 Q WLV WDQVHFW

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

Z LQWHU QHVW Z HUH UHFRUGHG Z KLFK LV D SURQRXQFHG GH

FUHDVH FRP SDUHG Z LW QHVW RQ WH VDP H WDQVHFW LQ

2 QO CHP P LQJV DOO 6 LEHULDQ Z HUH UHFRUGHG
YLVXDOO LQ -XQH -XO E\ IRXU REVHUYHUV Z KLFK H[
FHHGV RQO WH QXP EHU UHFRUGHG LQ DQG DQG

UHVS HFWY HO DQG UHSUHVHQW DQ DSSDUHQWGHSUHVVLRQ LQ

FRP SDULVRQ Z LW WH RXW UHDN LQ UHFRUGV DQG
JURZ W VWJH LQ UHFRUGV $ IWHU LQIUHT XHQWRE VHU
YDWRQV LQ -XQH QR CHP P LQJV Z HUH VHHQ EHW HHQ DQG

-XAQ EXWWHQ D IHZ UHFRUGV RI MKYHQLCHV Z HUH P DGH

$ SDLU RI $ UFWF ) R[ HV LQKDELWG D GHQ RQ WH VRXWHUQ
ERUGHU Rl WKH P DLQ VW G\ SRWZ LW WH IRRGS®MLQ DQG SUR
GXFHG SXSV E\ WH HQG RI -XQH 2 Q -XOQ DQ DGXOWIR[
Z DV VHHQ FDUW LQJ CHP P LQJV DWD WP H W MXYHQLCH IR[ HV

Z DLIWQJ QHDU WH GHQ Z KLFK LV LQGLFDWYH RI WH WCOHUDE XH
VIWKDWRQ Z LW UHJDUG W IRRG VXSSO DWWLV WP H $ P RQJ
VNXDV 3 RP DULQH GLG QRWEUHHG Z KLOH / RQJ WLOHG DQG $ UF

WF QHVWG VXFFHVVIXQOD LQ WHLU XVXDOCRZ QXP EHUV $ QHVW
Rl 5 RXJK HJJHG % X]]DUG Z LW RQH HJJ Z DV IRXQG RQ

- X0

7 KH Z DUP VSULQJ UHVXOMG LQ YHW IHZ EUHHGLQJ [/ LWWH
6 WQW QHVWNP Z KLOH XQXVXDOO GU QHVWQJ KDELWW

HG W YHW RZ QXP EHUV RI * UH\ 3 KDDURSHV

QHVWNP DQG SUREDEQG D GHFUHDVHG GHQVLW RI 5 XIIV
QHVWNP 7 KH GHQVLW RI 3 HFWUDO 6 DQGSLSHUV
QHVWNP Z KLOH KLI KHU WKDQ LQ RWHU VHDVRQV RI ORZ QXP
EHUV Z DV VWO FORVHU WVR WK HLU UDQJH RI
YDOXHV QHVWNP WDQ W WDWRI JRRG VHDVRQV

QHVWNP LQ $ GHFUHDVH LQ
QXP EHUV RI / DSMQG % XQWQJ FRQWQXHG IRU WKH WLUG \ HDU
VWUWQJ IURP DQG WHLU GHQVLW UHDFKHG D P LQLP XP
R QHVWNP $ VD UHVXONWKH WWO ELUG GHQVLW LQ
GHFUHDVHG W D P LQLP XP [IRU WH SHULRG RI VWGLHV
QHVWNP Z LWK WH SUHYLRXV P LQLP XP UHFRUG RI

QHVWNP LQ

HVSLW CRZ OHP P LQJ QXP EHUY IR[ SUHVVXUH RQ WQGUD
ELUGV Z DV (RZ DQG QHVWVXFFHVV RI FRP P RQ Z DGHUV RQ WH
VW G\ SQRW Z DV KLJK WR P RGHUDW LQ ' XQaQ Q

LQ 3 HFWUDO 6 DQGSLSHU Q LQ 5 XII Q
LQ * UH\ 3 KDOURSH Q & KLFNV KDWKHG LQ DO
Q REVHUYHG QHVW RI / DSMMQG % XQWQJ DQG ICHGJ HG
IURP P RVWRI WHP $ FFRUGLQJO EUHHGLQJ SHURUP DQFH RI

ELUGV Z DV KLJK IRUWH WLUG \ HDULQ D URZ

$ QHVW RI 6 N\ ODUN $ OODXGD DUYHQVLV Z LW FKLFNV Z DV

IRXQG RQ -XA RQ WKH VWG\ SORWRQ WUUDFH Z KLFK LV WKH
QRUWHUQP RVWEUHHGLQJ UHFRUG IRU WH VSHFLHV 7 KH FKLFNV

CHIWWH QHVWRQ - X0

0 < BRCRYLHY 9 9 ) HGRURY 9 9 * RCRYQ\ XN

(1 5 DNKLP EHUGLHY

7 HUS\ DL 7 XP VD 3 HQLQVXO ONHV ( Q) HHQ DQG

% RIDQLWD < XNXWD 5 XVVLD f 11 f 1(

7 KH Z HDWHU Z DV P RVW Z DUP LQ WKH SHULRG RI REVHUYD
WRQV - X0 DOKRXJK P D[LP XP DLU WP SHUDWK UHV
| OXFWKDWHG EHW HHQ f& DQG f& 3 UHFLSLWWRQ Z DV QRW

DEXQGDQW DQG LFH Z DV P HONQJ UDSLGO RQ WH CODNHV

/I HP P LQJ QXP EHUW Z HUH RZ DQG & RODUHG / HP P LQJV
Z HUH UDUHO VHHQ DWORZ OONH VKRUHV DQG LQ KXP P RFN WQ

G UD
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% LUGV RI SUH\ DQG $ UFWF ) R[ HV Z HUH QRW VHHQ Z KLOH D
6 QRZ\ 2 Z OZ DV RQFH REVHUYHG FORVH W WH VHD ,Q WKH SH
ULRG Rl REVHUYDWRQV Z LOG UHLQGHHUV Z HUH P LJ UDWQJ W WHLU
VXP P HU TXDUWUV LQ KXJH QXP EHUV Z LW DERXW DQL
P DOV LQ DQ DUHD RI NP Z KLFK FRXOG DGYHUVHO DIIHFW

WH QHVWQJ VXFFHVV RI ELUGV

1 HVWQJ Z DV FRQILUP HG IRU % CODFN WURDWG LYHU * DYLD
DUFWFD . LQJ DQG 6 WVHOHUV 3 RO VWFW VWOHUL HLGHUV * UH\
3 RYHU3 XYLDQV VT XDWURO / LWKH 6 WQWDQG / DSMQG % XQ

WQJ 6 SHFLHV VHHQ RQ H[ FXUVLRQV LQFOXGHG % HDQ * RRVH

* UHDWU 6 FDXS / RQJ WLHG ' XFN : LORZ * URXVH 7 XUQ
VW QH * UH\ DQG 5 HG QHFNHG SKDMMURSHV 5 XII & XUMHZ
6 DQGSLSHU toXQaQ $ UFWF / RQJ WLAHG DQG 3 RP DULQH

VNXDV + HUULQJ DQG * DXFRXV JXOW $ UFWF 7 HUQ 6 KRUHODUN

6 QRZ % XQWQJ

) * < DNRYOHY

% DEDU QD % HONH\ H DQG QHDUE\ LVODQGV [/ HQD ' HOM < D

NXWD 5 XVVLD f 11 f B¢

XULQJ VXUYH\ V LQ WKH VHFRQG KDA RI -XO D VLQJOH WDFN RI
$ UFWF ) R[ Z DV VHHQ RQ DQ LVCDQG VKRUH DQG LQKDELWG GHQV
Z HUH QRWIRXQG 1 XP EHUV RI WUUHVWLDO $ UFWF ) RJ[ DQG
DYLDQ SUHGDWUV $ UFWF 6 NXD RQO Z HUH ORZ EHFDXVH RI
RZ QXP EHUV RI CHP P LQJV DIWU DQ RXW UHDN D \ HDU EHIRUH
1 HVWQJ VXFFHVV Z DV KLJK LQ FRORQLHV RI + HUULQJ DQG 6D
ELQHYV ; HP D VDELQL JXOOW + DWKLQJ Z DV DOVR VXFFHVVIXO LQ
$ UFWF 7 HUQV * XFRXV * XOW [/ LWEH 6 WQWDQG * UH\ 3 (RY
HUV Z KLFK DUH DEXQGDQW WHUH % HKDYLRXU DOVR LQGLFDWG

WH SUHVHQFH RI FKLFNV Rl 5 LQJHG 3 (RYHUV DQG 7 XUQVW QHV

< 1 6RIURQRY

/ HQD 5 LYHU GHOM < DNXWD 5 XVVLD f 11

f ¢

6 SULQJ Z DV DYHUDJH LQ WP LQJ $ FFRUGLQJ W GDW IURP WH

6 WR CE Z HDWKHU VWWRQ DWWH GHOM VRXW P HDQ GDLO DLU

WP SHUDWUHV EHFDP H FRQVLVWHQW) SRVLWYH DIWU -XQH
5 DSLG Z DUP LQJ IURP -XQH Z LW P HDQ GDLO VWHP SHUD
WUH RQ -XQH f& UHVXOMG LQ FRP SCHW VQRZ P HONRQ
WH SLQV E\ -XQH 7 LP LQJ RI LFH EUHDN -XQH RQ

GLIITHUHQWFKDQQHO/ Rl WH GHOM Z DV DYHUDJH QNHZ LVH WH
CHYHO RI Z DWHU %\ NRYVND\ D FKDQQHO LQ LW P LGGOH UHDFKHV
VRXW HDVWUQ SDUW RI WH GHOMD EHFDP H LFH IUHH RQ
-XQH DQG % ROVKD\ D 7 URILP RYVND\ D FKDQQHO LQ LW P RXW
HDVWUQ SDUWRI GHOND RQ -XQH $ FRRQQJ EHW HHQ
DQG -XQH Z DV FKDUDFWUL] HG E\ QHJDWYH P HDQ GDLO DLU
WP SHUDWUHV EXW IDOQJ VQRZ Z DV P HOMQJ GXULQJ GD\
WP H DQG KDG QR DGYHUVH HIIHFW RQ ELUG QHVWQJ 7 KH
Z HDWHU Z DV YHU Z DUP DQG GU IURP - XQH W $ XJI XVW
Z LK DYHUDJH -XQO DLU WP SHUDW UH f& $ IWUZ DUGV
$ XJXVWZ DV FROGHU WKDQ XVXDO Z LW VWRQJ Z LQGV DQG I|UH

TXHQW DOKRXJ K VKRUWW UP UDLQV DQG VQRZ VSHOOV

/I HP P LQJ QXP EHUV Z HUH RZ DIWU WKH SHDN LQ EXW
RFDO SDWKHV RI KLIKHU GHQVLWHV RQ VRP H GHOM LVODQGV
Z HUH FDSDEOH RI VXSSRUWQJ EUHHGLQJ E\ LVROMWG SDLU RI
3 RP DULQH 6 NXD $ UFWF 6 NXDV QHVWG DV Z HOO LQ WHLU XVXDO
QXP EHU Z KLOH EUHHGLQJ RI / RQJ WLGHG 6 NXDV FRP P RQ DV
Z DQGHUHUV Z DV QRWFRQILUP HG $ UFWF ) R[ HV Z HUH UDUHO
VHHQ DOXKRXJK WHLU WDFNV DQG HYLGHQFH RI SUHGDWRQ RQ
FOXWKHV Z HUH IDLUO FRP P RQ 7 KH ORZ HU WDQ H[ SHFWG

DEXQGDQFH RI IR[ HV DIWVHU D SHDN CHP P LQJ \ HDU FRXOG KDYH

EHHQ GXH W WHLU G\ LQJ GXULQJ Z LQWU Z KLFK Z DV FRQ
ILUP HG E\ ILQGLQJV RI FDUFDVVHV RI VHYHUDODQLP DOV LQ Z LQ
WU I XU ,QKDELWG GHQV Z HUH QRWGLVFRYHUHG $ GXONHUP LQHV
Z HUH VHHQ UHSHDWGQO EXWQHYHUMYHQLOHV 6 QRZ \ 2 Z O/ GLG
QRWEUHHG WH RQO ELUG VHHQ GXULQJ WH Z KRCH VHDVRQ Z DV
D IHP DCH VW\ LQJ EHW HHQ -XQH DQG -XO RQ DQ LVODQG
Z LWK D QHVWQJ SDLURI 3 RP DULQH 6 NXDV 5 RXJK CGHJJHG % X]
] DUGV Z HUH FRP P RQ EXWQHVWG LQ VP DO QXP EHUV P RVW
LQ WKH VRXWHUQ SDUW RI WH GHOM Z KLOH QXP EHUV RI EUHHG
LQJ 3 HUHJULQH ) DOFRQV GLG QRWFKDQJH LQ FRP SDULVRQ Z LW
) RXU 5 DYHQV & RUYXV FRUD[ LQFOXGLQJ DWOGOHDVW MX
YHQLOHV Z HUH VHHQ LQ WH VRXW HDVWUQ SDUWRI WH GHOM RQ

WH %\ NRYVND\ D FKDQQHOLQ DW - XO

DWUIRZ O QHVWQJ VXFFHVV GL IHUHG DP RQJ LVODQGV GH
SHQGLQJ RQ WKH SUHVHQFH RI $ UFWF ) R[ HV KHQ S UHVHQW
$ UFWF ) R[ HV GHVWR\ HG Rl QHVW RI % UHQW* HHVH
DQG . LQJ ( LGHUV DQG XS W RI QHVW RI + HUULQJ DQG
* DXFRXV JXOV LQ P L[ HG FRRQLHV 2 QO QHVW LQ WH FHQ
WDO P RVWGHQVHO SRSXMWG SDUW RI FRCRQLHV FRXOG VXU
YLYH + DWKLQJ RI WHVH VSHFLHV Z DV VXFFHVVIXORQ LVADQGV
Z KLFK Z HUH IUHH RI $ UFWF ) R[ HV 6 WOOHUV ( LGHUV DQG % H
Z LFNV 6 Z DQV Z HUH SUHVHQWLQ ORZ HU QXP EHU WDQ LQ

0 RUH WDQ D KDA RI WH HLGHU FOXWKHV Z HUH GH
VWR\ HG E\ WH P LGGMH RI LQFXEDWRQ Z KLOH UHSURGXFWYH
VXFFHVV RI VZ DQV Z DV KWK MGJLQJ E\ WH VLJH RI EURRGV

LQ WKH VHFRQG KDQ RI $ XJXVW

3 UHGDWRQ RI FOXWKHV RI 5 RVV V DQG 6 DELQHV JXQOO Z DV QRW
UHFRUGHG HYHQ RQ LVODQGV Z LW IR[HV ,Q OW -XQH HDUG

-XAQ IRFNV RI 5 XIIV 3HFWUDO6 DQGSLSHUV / LWMH DQG 7 HP

P LQFN V VWQW Z HUH VHHQ 3 UHVXP DEO WHVH FRP SULVHG
IDLOHG EUHHGHUV 7 KH SURSRUWRQ RI P DAHV LQ IRFNV RI * UH\

3 KDDURSHV Z DV KLJKHU WKDQ LQ IDYRXUDEQ \ HDUV DFFRUGLQJ
WR YLVXDOHYDXDWRQ 1 HVW EURRGV RU MKYHQLCHV Z HUH VHHQ
LQ * UH\ 3 KDMURSHV 5 LQJHG * UH\ DQG 3 DFLILF * RGGHQ
SRYHUV 7 XUQVWQHV 5 XIIV & XUHZ 6 DQGSLSHUV ' XQQAQV

/ LWMH DQG 7 HP P LQFNV VWQW ) RFNV RI 6 SRWHG
5 HGVKDQNV Z HUH VHHQ RQ $ XJXVWRQ VKDORZ FKDQQHO/ LQ
WH HDVWUQ SDUWRI WH GHOM DOKRXJK WH\ KDG QRWEUHG
WHUH ) HHGLQJ IRFNV RI % UHQW* HHVH Z HUH VHHQ LQ
WH ORZ HU UHDFKHV RI WH % RO/KD\ D 7 URILP RYVND\ D FKDQQHO
DWWH HDVWRI GHOM EXWWH SURSRUWRQ RI MKYHQLCHV LQ WKHVH
ICRFNV Z DV QRWGHWUP LQHG $ WWH VDP H VLW SUH P LJUDWRQ
DJJUHJDWRQV RI XS W 3 LQWLO Z HUH UHFRUGHG 3 LQWLOV

GHSDUWG RQ $ XJIXVWLQ ICRFNV RI ELUGV

* HQHUDOO UHSURGXFWYH VXFFHVV RI ELUGV FDQ EH HYDOXDWG

DV P RGHUDW

9 , 3R] GQ\DNRY

0 RRGR 5 LYHU < DNXWD 5 XVVLD f b f 1(

6 SULQJ Z DV HDUG DQG SKHQRORJILFDO HYHQW RFFXUUHG

Z HHNV HDUOQHU WKDQ QRUP DO ,FH KDG P HOMG RQ Z DWU ERGLHV
LQ WKH IRRGS®MLQ E\ WH VWUWRI REVHUYDWRQV RQ -XQH
EXWQRWRQ DUJH Z DWHUVKHG ODNHV 0 DVV EQRVVRP RI IRUEV LQ
WH ULYHU IRRGSMMLQ DQG RQ VRXW IDFLQJ VORSHV VWUWG LQ
P LG -XQH ) ORZ HULQJ RI 3 XO/DWOD IMYHVFHQV Z DV RYHU E\
WDWWP H DQG VHHGV VWUWG W GURS HQ P DVVH LQ SDMQW RI
WH 6 ROFDHDH IDP LO 6 XP P HUZ DV XQXVXDOO Z DUP Z LW D
SURRQJIJHG SHULRG Z KHQ DLU WP SHUDWUHV UHDFKHG

f&



1 XP EHUV RI P LFURWQH URGHQW Z HUH KLIK ,Q WH ILUVYWKDQ
Rl -XO WH DEXQGDQFH RI 0 LGGHQGRU V DQG 0 LFURWV P LG
GHQGRUIIL 7 XQGUD 0 RHFRQRP XV YRGQHV Z DV DQLP DO SHU
FRQH QLI KW Z KLCH WH DEXQGDQFH RI * UH\ VLGHG DQG
5 XGG\ YRM™V DQG : RRG / HP P LQJ 0 \RSXV VFKLVWFR®RU
Z DV SHU WDS QLIKW ,Q WH VHFRQG KDA RI WH
VXP P HU WKHLU QXP EHUV LQFUHDVHG W DQG SHU
WDS QLI KW UHVSHFWYHO 1 XP EHUV RI KDUHV Z HUH P RGHUDW
Z KLOH 1 RUWKHUQ 3 LNDV 2 FKRWQD K\SHUERUHD Z HUH YHU

UD UH

5 RXJK HJJHG % X]] DUGV QHVWG LQ DUJH QXP EHUV DQG WHLU
LQKDELWG QHVW RQ ULYHU EDQN FQIIV Z HUH VSDFHG DW NP

2 WKHU VSHFLHV RI ELUGV Rl SUH\ DQG RZ O/ Z HUH QRWVHHQ

% LUG UHSURGXFWRQ Z DV HDUG 0 DQ\ EURRGV RI : LORZ
* URXVH DSSHDUHG LQ LQ WH VW GD\ V RI -XQH ) CHGJHG WX
YHQLOHV RI ,QGLDQ 7 UHH 3 LSLW$ QW XV KRGJVRQL DQG ' XVN\
7 UXVK 7 XUGXV HXQRP XV Z HUH VHHQ RQ -XQH GD\ ROG
FKLFNV RI & RP P RQ * X RQ - X0 KDWKLQJ LQ D QHVWRI
& RP P RQ 7 HUQ 6WUQD KLUXQGR RQ -Xa LQGHSHQGHQWD
IHHGLQJ MXYHQLOHV RI < HOCRZ DQG 3 LHG Z DJWLO/ RQ - X0
DQG D EURRG RI 5 DYHQ RQ -Xa + RXVH 0 DUWQ ' HAFRQ

XUELFD MKYHQLCHV CHIWQHVW LQ ODWH - XO

= = % RULVRY

MXNDJ LUVNRH / DNH . \WO N 5 HVHUYH ,QGLJLUND

5 LYHUEDVLQ 5 XVVLD f 11 f 1(

,FH EURNH RQ WH ,QGLJLUND 5 LYHU QHDU & KRNXUGDNK RQ

0 D\ WLQ VQRZ FRYHU UHGXFHG W RQ -XQH DQG KDG
JRQH FRP SCHWO IURP CHYHODUHDV RQ -XQH 6 SULQJ Z DV
HDUO EXWYHU IHZ ELUGV RFFXUUHG IURP WR -XQH Z KHQ

FROG Z HDWHU UHWUQHG Z LW VWRQJ QRUWHUG Z LQG DQG WH
MDVW VQRZ VW UP 0 LJUDWRQ RI Z DGHUV DQG HLGHUV UHVXP HG
RQ -XQH 6 XP P HU Z DV YHU Z DUP DQG GU FRQGLWRQV
VLP LODU WVR WVKRVH QRWG LQ DFFRUGLQJ WR UHSRUW RI CR
FDOSHRSMH ,Q OODWH -XQH DLU WVHP SHUDWUHV UHDFKHG f& LQ
WH VKDGH DQG P DVV HP HUJHQFH RI LQVHFW WRN SMFH * HQ

HUDOO Z HDWHUFRQGLWRQV Z HUH IDYRXUDE IRU ELUGV

% RW CHP P LQJV DQG YRMV Z HUH FRP P RQ EXWORZ HU WDQ LQ

Z KHQ WH\ KDG EHHQ YHU DEXQGDQW $ UFWF ) R[ HV
Z HUH DOVR FRP P RQ DQG EUHG 6 KRUWHDUHG 2 Z O/ Z HUH VHHQ
LQ VP DO QXP EHUV Z LWRXW VLI QV RI EUHHGLQJ Z KLOH QR
6 QRZ\ 2 Z OV Z HUH UHFRUGHG $ 0O WUHH VSHFLHV RI 6 NXDV

Z HUH FRP P RQ DQG EUHG VXFFHVVIX0O

$ OKRXJK RQQO D VP DOODP RXQWRI VQRZ DFFXP XMWG LQ WH
Z LQWHU WH VWHQJW DQG GLUHFWRQ RI Z LQG LQ VSULQJ Z DV
GLIITHUHQW IURP WRVH LQ RWHU \ HDUV $ FFRUGLQJ O QHVWQJ
KDELWW RI VRP H VSHFLHV Z HUH VWO XQGHU WLFN FRYHU RI
VQRZ E\ WH VWUWRI EUHHGLQJ Z KLFK P DGH WHP P RYH W
RWHU VLWV 7 KXV WH HDVWUQ VORSHV RI KLOOV DQG OONH EDQNV
Z HUH |1LOHG Z LW VQRZ DQG W R QHVW RI 5 RXJK CHJJHG
% X] ] DUGV Z HUH IRXQG LQ XQXVXDOSMMFHV LQ DQ RSHQ SRO JR

QDOP DUWK RQH RQ WH VP DO KLORFN P KLIK DQRWHURQ
WH SDWK RI GZ DU ELUFK P DZ D\ IURP D VW\ HDUTV QHVW
Rl 6 DQGKLOO & UDQH * UXV FDQDGHQVLV 3 HUHJULQH ) DGFRQV
QHVWG NP TURP WH SUHYLRXV \ HDUTV QHVWVLW 7 Z R SDLUV
Rl 6 LEHULDQ & UDQHV * UXV CHXFRJHUDQXV P DGH WHLU QHVW RQ
WH HDVWUQP RVW SRUWRQV RI WHLU WHUULWVRULHV Z KHUH VQRZ

IUHH SDWKHV Z HUH DYDLDEM RQ GRZ QZ LQG VORSHV 2 SHQ

Z DWHU EHFDP H DEXQGDQWDIWU TXLFN Z DUP LQJ RQ -XQH

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

0 DQ\ P LJUDQW6E WHOHUYV ( LGHUV LQ IRFNV RI ELUGV XVHG
WLV Z DWHU IRU D Z HHNfV VWVRSRYHU EXWGLG QRWVW\ W QHVW
,Q FRP SDULVRQ Z LW SUHYLRXV \ HDUV * UH\ 3 KDMURSHV DQG
5 X1V Z HUH SUHVHQW LQ KLIKHU QXP EHUV 5 XIIV HVWEQVKHG
QHZ GINV DQG QXP EHUV RI GLVSO\ LQJ P DCHV UHDFKHG

ELUGV DWD CHN

% LUG UHSURGXFWRQ Z DV VXFFHVVIXO DQG FKLFNV RI YDULRXV

Z DGHU VSHFLHV VWUWG W KDWK DCP RVWVLP XOMQHRXVQO HJ

RQ -XO LQ 5 XIlI DQG 6 SRWHG 5 HGVKDQN RQ -X0O LQ * UH\
3 RYHU + DWKLQJ LQ RWHU VSHFLHV VWUWG RQ - X0  LQ
5 RVWV * X RQ -XQ LQ 3 HUHJULQH ) DOFRQ RQ -X0a LQ

/ RQJ WLOHG 6 NXD DQG RQ -XQH LQ 6 LEHULDQ & UDQH $ O

WRXJK URGHQW Z HUH QRWQXP HURXV SUHGDWRQ RI FOXWKHV

E\ $ UFWF ) R[ HV DQG DUJH J X0 Z DV QRWUHFRUGHG

6 0 6CHSWRY 1 1 ( JRURY

& KXNRFK\ & DSH < DNXWD 5 XVVLD f 11 f 1(

,WZ DV Z DUP DQG GU VXP P HU EXWHQGHG Z LW SDVVDJH RI D
F\ FORQH IURP $ XJXVW Z KLFK Z DV DFFRP SDQLHG E\
VQRZ IDOOZ KLFK VHWMHG IRU GD\'V 7 KLV Z HDWHU DQRP DO
FRXOG DIIHFWELUGY FRQFHQWDWQJ LQ WH P RXW RI WH % RO
VKD\' D . XURSDWFK\ D 5 LYHU EHIRUH GHSDUWUH VRXWZ DUGV
/ HP P LQJV YROHV DQG $ UFWF ) R[ HV Z HUH FRP P RQ JHHVH
Z HUH DEXQGDQW EXW QR : LORZ * URXVH Z HUH UHFRUGHG

2 Z OW DQG VNXDV Z HUH UDUH

6 9 * XELQ

< DNXWNRH / DNH < DNXWD 5 XVVLD f b f 1(

$ KRWDQG GUW VXP P HUHQGHG Z LW F\ FCRQHV Z LW UDLQ DQG

VQRZ IURP $ XJ XVw

I HP P LQJV YRV 5 RXJK (HJJHG % X]]DUGV DQG $ UFWF
) RLHV Z HUH FRP P RQ EUHHGLQJ RI WH OODWWHU Z DV FRQILUP HG
6 NXDV Z HUH DEXQGDQW ' LYHUV Z HUH CHVV FRP P RQ WDQ LQ

RWHU\ HDUV

6 9 * XELQ

(_ YVHLND 5 LYHU YDOOH\ WILEXWU RI WKH . RO P D5 LYHU

< DNXWD 5 XVVLD f 11 f 1(

6 QRZ P HOMG RQ DERXW -XQH 6 XP P HUZ DV Z DUP LQ sSDbuU
WFXMDMU GXULQJ LW ILUVYWKDA ) RUHVWILUHV KDSSHQHG LQ -XQ

$ XJ XVw

1 HLWKHU CHP P LQJV QRU $ UFWF ) R[ HV Z HUH UHFRUGHG LQ P LG
- X0 + RZ HYHU YRMV Z HUH FRP P RQ 7 KUHH EURRGV RI
KLP EUHOV DQG W R EURRGV RI : LORZ * URXVH Z HUH UH

FRUGHG SHU NP RI D WLS RQ -X0

6 9 * XELQ

$ NKP HOR OONH YLFLQLW RO P D QRZ ®DQG 5 XVVLD

[ 11 f (

6 SULQJ Z DV YHU HDUOQ Z LW VQRZ P HOMG E\ WH HQG RI
$ SULO DQG LFH EURNH RQ WH ULYHUV LQ @OW 0 D\ & CHDU
Z HDWHU DQG UDLQV DOMUQDWG LQ -XQH Z KLOH -XO Z DV Z DUP
DQG GU $ XJXVWZ DV UDWHU Z DUP Z LW UDLQV 6 HSWHP EHU
Z DV FROG $ XWP Q Z DV HDUO DQG SDWK\ VQRZ FRYHU HV
WE AVKHG RQ 6 HSWHP EHU 6 P DOOULYHUV DQG CONHV IUR] H LQ
WH DDVWWLUG RI 6 HSWHP EHU DQG WKH . RO P D5 LYHUIUR] H RQ

2 FWEHU



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

/ HP P LQJ Z HUH DEXQGDQWLQ WKH DUHD Z KLH YROHV $ UFWF
) RLHV 2 Z OV DQG LOCRZ * URXVH Z HUH FRP P RQ 2 Z O/ EUHG

DQG VXFFHVVIX0O KDWKHG FKLENV

* ) HGRURY ' DY\ GRY

& KHUVNLY VHWMHP HQW < DNXWD 5 XVVLD f 1

—r

7 KH VXP P HU Z DV KRWDQG GU 5 DLQV Z HUH REVHUYHG DIWU

-XQH

1 XP EHUV Rl : LORZ * URXVH LQFUHDVHG UDSLGO DIWU VHYHUDO
\ HDUV Rl ORZ DEXQGDQFH FDXVHG E\ KLIK ICRRGZ DWUV LQ
1 XP EHUV RI JHHVH LQ WH RO P D 5 LYHU IRRGSDLQ
GHFUHDVHG ,QWQVLYH ILVKLQJ E\ RFDO SHRSOH LQ WH VHWMH
P HQWYLFLQLW DWWDFW JXOOW W WH DUHD & XUUHQWGLIILFXONHV
Z LWK ERDW DQG IXHOVXSSO UHVXOMG LQ UHGXFHG GLVWUEDQFH

HO/HZ KHUH 1 R P LFURWQH URGHQW RUIR[ HV Z HUH UHFRUGHG

6 9 * XELQ

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

f 1 f

LQWHU Z DV Z LQG\ DQG OWYH VQRZ KDG DFFXP X
MWG E\ WH HQG RI 0 D\ FP RQ IMWDUHDV Z KLFK

P DGH WKH WRSRJUDSK\ HDVLO UHFRJQL] DEGH 6 QRZ FRYHUZ DV

VW00 DCP RVWHYHUW Z KHUH E\ WKH HQG RI WH WLUG Z HHN
RI 0 D\ Z KLOH DLU WVHP SHUDWUHV UDQJHG IURP % f& DW
QLI KWW =+ f& E\ GD\ ,Q WKH CODVWZ HHN RI 0 D\ DLU WHP

SHUDWUHV LQFUHDVHG GHJ UHHV LQ W R GD\'V DQG VQRZ
P HOMG UDSLGO 8 QXVXDOO Z DUP Z HDWHU LQ W 0 D\ %
HDUO -XQH UHVXOMG LQ UDSLG VQRZ P HONRQ WH P DLQ 6 QRZ
* RRVH $ QVHU FDHUXOHVFHQV FRORQ\ EHIRUH WH JHHVH KDG

DUULY HG

7 KH UDSLG LQFUHDVH LQ WP SHUDWUH DQG WH DVVRFLDWG
VQRZ P HONFDXVHG LQFUHDVHG VXU DFH DFWYLW RI CHP P LQJV
+ LJK QXP EHU RI CGHP P LQJ YHQWDMWRQ KRCOHV LQ WH VQRZ

SHU NP DQG WH KLIK DEXQGDQFH RI 3 RP DULQH
6 NXDV FUHDWG DQ LP SUHVVLRQ RI YHU KLIK URGHQW DEXQ
GDQFH + RZ HYHU P P LQJ QXP EHUV LQ WKH DUHD RI WH P DLQ
JRRVH FRORQ\ Z HUH YLVXDOO HYDOXDWG DV P RGHUDW DIWU
VQRZ P HON / HP P LQJV LQKDELWG QRUWHUQ 7 XQGUD RI $ FD
GHP LD DQG Z HVWUQ * XVLQD\ D 5 LYHU YDOH\ SDUW RI WH
LVODQG LQ RZ QXP EHUY DQG VRP H DUHDV LQ FHQWDO DQG

VRXWHUQ SDUW LQ KLIJK QXP EHUV

7 KH DUULYDO DQG VWUWRI EUHHGLQJ E\ JHHVH Z HUH GHD\ HG
RQH Z HHN FRP SDUHG Z LW WH SURJUHVVLRQ RI VSULQJ Z HDWHU
HYHQW ( JJ D\ LQJ LQ WKH P DLQ FRORQ\ VWUWG Z KHQ WH DLU
WP SHUDWUH UHDFKHG f& Z KLCH P DVV DUULYDORI JHHVH
WR WH FRRQ\ QRUP DOO. WNHV SMFH RQ WH GDW RI VWEG
ULVLQJ RI DLU WP SHUDWUHV DERYH IUHH] LQJ DQG P DVV QHVWQJ
RFFXUUHG DW P D[ LP XP WP SHUDWUHV RI f& 6 XFK D
VIWKDWRQ KDV QHYHU EHIRUH EHHQ UHFRUGHG RQ UDQJ HO ,V

MQG LQ WKH VW \ HDUV

5 HOWYHO KLIK CHP P LQJ QXP EHUV LQ VRP H DUHDV IDYRXUHG
QHVWQJ RI 6QRZ\ 2 Z O DQG UHODWG W WH OOWU H[ SDQVLRQ
RI 6 QRZ * RRVH QHVWQJ UDQJH $ SSUR[ LP DWOQO J HHVH
SDLUV QHVWHG RXWLGH WH P DLQ FRRQ\ LQ SULQFLS DO
VWP XDWG E\ RZ O FRQFHQWDWQJ LQ WDGLWRQDODUHDV LQ WH
XSSHU UHDFKHV RI WH 1 HL] YHVW)D\ D 5 LYHU DQG YDOH\ RI WH

0 DP RQWYD\ D 5 LYHULQ LW P LGGOH UHDFKHV

$ URXQG QHVW Z HUH LQLWDWG LQ WH 7 XQGURYD\ D

5 LYHU FRORQ\ HVSLW SDUWFLSDWRQ LQ UHSURGXFWRQ E\
\RXQJ ELUGV RI \ HDUV ROG FXFNRGOGGUW DQG HJJ @D\ LQJ
RXWLGH QHVW Z DV DP RVWQHYHU REVHUYHG GXH WR WHUH EH
LQJ SCHQW RI VSDFH VXLWE® IRUQHVWQJ $ VXEVWQWDOIUDF
WRQ RI \ RXQJ ELUGV DP RQJ EUHHGHUV DQG WKH GLIILFXONVSULQJ
P LJUDWRQ Z HUH SUREDEO UHVSRQVLEM IRU VRP H LQVLIQLIL

FDQWGHFUHDVH LQ P HDQ FOXWK VL] H

HDWHU FRQGLWRQV Z HUH IDYRXUDEOH GXULQJ WH ILUVYWKDQO RI
LQFXEDWRQ EXWRQH Z HHN EHIRUH KDWKLQJ WH DLU WHP SHUD
WUHV GURSSHG DQG QLIKW IURVW Z HUH UHFRUGHG + DWKLQJ
DQG GHSDUWQJ RI EURRGV IURP WH FRRQ\ FRLQFLGHG Z LW
WH SHULRG RI P D[ LP XP VXP P HUWP SHUDWUHV DQG YHU GU
Z HDWHU $ SSUR[ LP DWOQO RI EURRGV (HIWWH FRORQ\ DQG
KHDGHG QRUW W WH 7 XQGUD RI $ FDGHP \ DRQJ WH 7 XQ
GURYD\ D 5 LYHU LQ YHUW GU FRQGLWRQV Z KHQ ULYHUV EHFDP H

VKDORZ DQG P DQ\ VWHDP V GULHG RXW

) LYH SDLUV RI $ UFWF ) R[ HV EUHG LQ WH P DLQ FRORQ\ DQG LW
YLFLQLW EXWWH CHYHORI WHLU SUHGDW U DFWYLW LQ WH FRO
RQ\ DQG LP SDFWRQ JHHVH Z DV (RZ DQG RQ VRP H GD\ V QRQH
Z RXOG DSSHDU GXULQJ KRXU Rl REVHUYDWRQV HDW RI
DGXONELUGYV IURP GLVHDVHV Z DV UHFRUGHG RQ WH FRORQ\ DQG
P DQ\ ERGLHV UHP DLQHG LQWFWIRU D (RQJ WP H Z KLFK DO/R
LQGLFDWG D (RZ COGHYHORI SUHGDWUV DFWYLWHV % URRG UHDULQJ
LQ JHHVH Z DV IDYRXUDEO QHLWHU SUHGDWUV QRU Z HDWHU
DIITHFWG WHP DGYHUVHO * HHVH GHSDUWUH IURP WH LVODQG
Z DV HDUO IRORZ LQJ HDUO FROG Z HDWHU Z KLFK P DUNHG WH

HQG RI WH VXP P HU

9 9 %DUDQ\ XN < 6 3RGREHGRYD

1 HL] YHVWOD\ D 5 LYHU XSSHU UHDFKHV UDQJ HO,VDQG

5 XVVLD f 1 f

6 SULQJ Z DV DYHUDJH LQ WP LQJ Z LW D YHU UDSLG WDQVLWRQ
LQ OOW 0 D\ IURP D FROG SHULRG = f& W D Z DUP SHULRG

f& 7 KH VQRZ P HOMG LQ GD\' V Z LW FRYHU
E\ -XQH DQG FRP SCHWQO FOHDUHG E\ -XQH E\ WH VWUWRI
WH EUHHGLQJ VHDVRQ IRUP RVWELUG VSHFLHV 5 LYHUV VWUWG W
IRZ RQ -XQH ([ WHP H Z HDWHU HYHQW Z HUH QRW UH
FRUGHG ) UHH] LQJ DLU WP SHUDWUHV DW QLJKW Z HUH P RUH
FRP P RQ WKDQ XVXDOGXULQJ WKLV VXP P HU Z KLFK DIIHFWG WH
DEXQGDQFH DQG DFWYLW RI LQVHFW HWDQG FRGOG Z HDWHU

GRP LQDWG WKH I LUVW GD\ V LQ $ XJ XVW

7 KH DQWFLSDWG SHDN RI CGHP P LQJ QXP EHUV GLG QRWRFFXU
DQG WHLU DEXQGDQFH Z DV P RGHUDW 5 RGHQW GLVWLE XWRQ
Z DV SDWK\ Z LW DUHDV RI KLIK DQG CRZ GHQVLW 6 LEHULDQ
/ HP P LQJV GRP LQDWG WH QXP EHUW RI URGHQW ( LJKWYHQ
WDOWRQ KRMV SHU NP DW NP WDQVHFW Z HUH UHFRUGHG DW
WH VWUWRI VQRZ P HOWN WQV RI DQLP DOV FRXOG EH VHHQ DW
D WP H GXULQJ LQWQVLYH P HOMNQJ DQG WH GHQVLW RI Z LQWU
QHVW Z DV FORVH W WKH DYHUDJH SHU NP DW NP WDQ
VHFW 0 HDQ QXP EHUV RI CHP P LQJV LQ D 6QRZ\ 2 Z O QHVW
Z DV SHU RQH YLVLW Q $ FFRUGLQJ W WHVH GDW
CHP P LQJ QXP EHU GLG QRWGLIIHU P DUNHGO |URP WH SUHYL
RXV VXP P HU VHDVRQ + LJK QXP EHUV DQG GHQVLWHV RI \ RXQJ
6 LEHULDQ / HP P LQJV Z HUH REVHUYHG LQ 8 VKDNRYVNRH VHW\VH

P HQW f 1 f LQ COWH $ XJ XVW

$ UFWF ) R[ QXP EHUV Z HUH P RGHUDW DQG VRP H \ RXQJ QRQ
EUHHGLQJ DQLP DOV Z HUH KROGLQJ WHUULWVRULHV $ P RQJ VXu
YH\ HG GHQV KDG \ RXQJ ) R[ GHQVLW Z DV

SDLU NP LQ WKH SHUP DQHQWVW G\ SXRWRI NP DQG



RI SDLUV EUHG 0 HDQ OWWU VL] H Z DV Q LQ $ XJ XVW
Z KLFK GLG QRWGLIIHU VLI QLILFDQW) ITURP WH YDOXH LQ
) R[ QXP EHW Z HUH EHCRZ DYHUDJH RQ WH QRUWHUQ SMDMLQ RI

WH LVODQG WH SULQFLSDOP RXOMQJ DUHD RI 6 QRZ * HHVH

6 QRZ\ 2 Z OQXP EHUV Z HUH P RGHUDW DQG GHQVLW RQ WH

VW G\ SCRWHTXDOHG QHVWN P LQ WWO QHVW Z HUH
IRXQG RQ WH LVODQG 7 KH DYHUDJH VL] H RI EURRG DWICHGJ LQJ
Z DV Q UDQJ H % UHHGLQJ VXFFHVV RQ WKH SQRW

Z DV VAJ KWX KLIKHUWDQ LQ

/ RQJ WLOHG 6 NXDV DQG & RP P RQ ( LGHUV VWUWG HJJ D\ LQJ
GD\ V HDUOLHU WKDQ XVXDO ' HQVLW RI WH IRUP HU Z DV
QHVWNP Q 5 HSURGXFWRQ Z DV VXFFHVVIXO LQ RI
SDLUV RQO Z KLFK LV XQXVXDOd RZ $ ERXW 3 RP DULQH
6 NXDV VW\ HG LQ SDLUV LQ WKH SQRWLQ WH ILUVWWKDA RI -XQH
EXW WHQ WH\ OHIW KDYH DEDQGRQHG EUHHGLQJ 3 RP DULQH

6 NXDV Z HUH DOP RVWQHYHU VHHQ LQMDQG LQ -XO DQG $ XJ XVW

3 UHGDWRQ SUHVVXUH RQ ELUGV Z DV P RGHUDW RU HYHQ RZ HU
/ HP P LQJV FRP SULVHG Rl WKH GLHWRI 6 QRZ \ 2 Z OV DQG
ELUGV IRUP HG WKH UHVW Q Z KLFK LV (RZ HU WKDQ LQ

5 HP DLQV Rl WH IRORZ LQJ ELUGV Z HUH IRXQG LQ RZ O
QHVW Z DGHU FKLFNV

SDVVHULQH FKLFNV & RP P RQ

( LGHU DGXOW DQG FKLFNV / RQJ WLOHG 6 NXD FKLFNV

1 HVYWQJ RI 6 QRZ * HHVH LQ VP DO FRORQLHV QHDU QHVW RI
6QRZ\ 2 Z O/ Z DV VXFFHVVIXO ,Q P RXQWLQ DUHDV JHHVH
QHVWG QHDU Rl 6 QRZ \ 2 Z OQHVW Q Z LW WKH H[

FHSWRQ RI WKH & HOQOWDO\ H 0 RXQWLQV Z KHUH EUHHGLQJ J HHVH
Z HUH QRWIRXQG 0 HDQ FOXWK VLI H RI 6 QRZ * HHVH LQ VP DO
FRORQLHV Z DV Q HVHUWG HJJV Z HUH DCP RVW

QHYHU IRXQG DQG QHVW SUHGDWRQ RQ WH VWG\ SORW Z DV

DERXW Q 0 HDQ EURRG VL] H RI 6 QRZ \ * HHVH Z DV
DIWVHU KDWKLQJ Q DQG DIWHU I CHGJ LQJ
Q & RP P RQ ( LGHUV GLG QRWIRUP OUJH FRORQLHV EXW

SUHGDWRQ Z DV RZ DQG P HDQ FOXWK VLI H Z DV

Q 2 QO QHVW RI % UHQW* HHVH Z HUH IRXQG DQG D
VLQJH & DQDGD * RRVH %UDQW FDQDGHQVLV Z DV VHHQ LQ D
VP DO FRRQ\ DGHU EURRGV Z HUH VHHQ UHJ XUGQ RQ H[ FXU
VLRQV LQ $ XJXVW * HQHUDOO EUHHGLQJ FRQGLWRQV Z HUH ID

YRXUDECH IRU E LUGV

, (0 HQ\ XVKLQD

9 HOND\ D 5 LYHUORZ HUDQG P LGGOH UHDFKHV & KXNRWD

5 XVVLD f f 1 f f (

7 KH Z LQWU Z DV Z DUP Z LW D ODUJH DP RXQWRI VQRZ DFFX
P XODWHG 3 URQRXQFHG Z DUP LQJ IRORZ HG E\ LFLQJ RQ
HFHP EHU UHVXOMG LQ P DVV GHDWYV RI ERW : LORZ
* URXVH DQG 5 RFN 3 WUP LIDQV 6 QRZ P HONZ DV GHD\ HG
GD\ V FRP SDUHG Z LW DYHUDJH \ HDUV ,FH VWUWG W EUHDN RQ
WH 9 HAND\ D 5 LYHU NP ITURP WH P RXW RQ 0 D\ DQG
RQ HDVWUQ WLE XWULHV LQ WH CRZ HU UHDFKHV DIWU -XQH
) RRG CHYHO Z DV LQVLI QLILFDQW KLIKHU WDQ DYHUDJH EXW
UHP DLQHG KLJK XQWO -XQH Z KLFK WRJHWHU Z LW WH
W DSSHDUDQFH RI VQRZ I|UHH SDWKHV DQG P HONZ DWU Z DV
WH P DLQ IDFWU DGYHUVHO DIIHFWQJ WH QXP EHUV RI QHVWQJ
ELUGV DQG QHVWQJ VXFFHVV 3 URRQJHG EXWQRWKHDY\ ubLQ
FRQWQXHG IURP -XQH W -XOQ Z LW DLU WVHP SHUDW UHV LQ
WKH UDQJH RI f& 6XP P HUZ DV Z DUP DQG GU DQG
IURP -X0 W HDUO $ XJXVWYHU KRWZ HDWHU HVWE QLVKHG

Z LWK P LQLP XP DLU WP SHUDWUHV UDQJ LQJ IURP f&

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

DQG P D[ LP XP WP SHUDWUHV |URP f& 0 DQ\
P DUVKHV DQG VP DO Z DWU ERGLHV GULHG RXWLQ -XQ : HDWHU
FRQGLWRQV LQ VXP P HU Z HUH UDWHU IDYRXUDECH IRU EUHHGLQJ

E\ P RVWVSHFLHV RI ELUGV

/I HP P LQJ QXP EHUV Z HUH H[ WWHP HO RZ DQG LQ WWO RQO
W R 6 LEHULDQ / HP P LQJV Z HUH VHHQ RQ -XQH DOXKRXJK
VLI QV RI WHLU Z LQWU DFWYLWHV Z HUH QXP HURXV 5 XGG\
9 RAHV Z HUH UDUHO VHHQ LQ LVRMWG SDWKHV QHDU KXW LQ
GHSUHVVLRQV DQG DCRQJ ULYHU EDQNV 6P DO FRCRQLHV RI $ UF
WF * URXQG 6 TXLUUHOV & LWOOXV SDUU\ L Z HUH IRXQG LQ VHYHUDO

RFDAWHY DORQJ ULYHU EDQNV

( UP LQHV 5 HG ) R[ HV ROYHV DQG % URZ Q % HDUV Z HUH FRP

P RQ LQ DQG QHDU W VRP H IRRGSMLQ RFDAWHV Z KLOH HO/H
Z KHUH WH\ Z HUH UDUH $ UFWF ) R[ HV Z HUH QRW VHHQ 5 HG
) R[L HV GLG QRWEUHHG DV LQVSHFWG GHQV Z HUH XQLQKDELWG
DOKRXJK WDFNV RI IR[ YLVLW Z HUH GLVFRYHUHG 1 XP EHUV RI
WHUULWR ULDO DQG Z DQGHULQJ / RQJ WLGHG DQG $ UFWF VNXDV
Z HUH P RGHUDW RU DERYH CRFDOO XQWOP LG -XQH EXWDIWU
Z DUGV WKH\ GHFUHDVHG DQG UHDFKHG D (RZ CGHYHOLQ W - XQH
/I HVV WK DQ RI / RQJ WLHG DQG $ UFWF VNXDV VWUWG W
EUHHG 3 RP DULQH 6 NXDV Z HUH QRWVHHQ LQ WH SHULRG RI VXU
YH\V IURP W 0 D\ WR HDUO $ XJXVW + HUULQJ DQG & RP P RQ
J X0 DQG $ UFWF DQG & RP P RQ WUQV Z HUH FRP P RQ DV Z DQ
GHULQJ ELUGV Z KLOH RQO Rl DGXOW EUHG 5 RXJK
HJJHG % X] ] DUGV Z HUH VHHQ RQO LQ VSULQJ * ROGHQ ( DJ ™V
$ TXLD FKU\ VDHWYV 3 HUHJULQH ) DOFRQV 0 HUQQV DQG 6 KRUW
HDUHG 2 Z OV Z HUH UDUH LQ WH VXUYH\ HG DUHD RI WH 9 HAQND\ D
5 LYHU EXW1 RUWHUQ + DUULHUV Z HUH UDWHU FRP P RQ : KLW
WLOHG ( DJOHV Z HUH VHHQ HYHUW NP DRQJ WH 9 H
QND\ D 5 LYHU 5 DYHQV DQG % CODFN ELOHG 0 DJSLHV 3 LFD SLFD

Z HUH QRWQXP HURXV EXWQHVWG VXFFHVVIXQ

H REVHUYHG SUHGDWRQ RI FOXWKHV RI : LORZ * URXVH DQG
+ HUULQJ * XOOV E\ % URZ Q % HDUV Z KLOH QHVW RI GXFNV DQG
Z DGHUW VXIIHUHG IURP 5 HG ) R[ HV 6 XEVWQWDO RU P DMRU
IUDFWRQV RI SRSXMWRQV RI KRRSHU6Z DQV : KLW IURQWG
* HHVH 6 DQGKLOO & UDQHV DQG : LORZ * URXVH GLG QRWQHVW
$ P RQJ Z DWHUIRZ O UHSURGXFWRQ Z DV P RVW VXFFHVVIXO
FORVH WVR DYHUDJH LQ GXFNV RRG 6 DQGSLSHUV 5 XIIV 5 HG
QHFNHG 3 KDDMURSH DQG & RP P RQ 6 QLSH RFFXUUHG LQ WH
KLI KHVWQXP EHUV DQG KDG EHWWHU UHSURGXFWYH SHU RUP DQFH
FRP SDUHG Z LW RWHU VSHFLHV RI Z DGHUV QDP HQ 3 DFLILF
* ROGHQ 3 RYHUV KLP EUHOV ' XQQQV 7 HUHN 6 DQGSLSHUV
7 HP P LQFNV 6 WQW % DU WLGHG * RGZ LW DQG / RQJ ELOHG

RZ LWKHUV / LP QRGURP XV VFRORSDFHXV $ P RQJ SDVVHULQHV
3 HFKRUD 3 LSLW $ QWK XV JXVWYLDQG 3 LHG DJWLOV Z HUH S UH
VHQW LQ YHUW RZ QXP EHUV Z KLH < HORZ DJWLOV Z HUH

YHU DEXQGDQW QHVW NP & RP P RQ DQG $ UFWF
$ FDQWLY KRUQHP DQQL 5 HGSROW Z HUH QXP HURXV EXWP RVW
Rl WHP GLG QRWEUHHG 7 KH UHVWRI WH VP DO SDVVHULQHV
Z HUH VXEVWQWDOA GHVV FRP P RQ RU HYHQ UDUH DQG WHLU

EUHHGLQJ VXFFHVV Z DV EHORZ P RGHUDW

$ , $ UWXNKRY

0 H\Q\SLA\ Q ONH ULYHU V\ VWP VRXWHUQ & KXNRWD

5 XVVLD f f 1 f f (

6 QRZ VWUWG W P HON HDUOQHU WK DQ XVXDO DQG Z DWU CHYHOV
GLG QRWULVH P XFK LQ VSULQJ ,WZ DV D Z DUP DQG GUW VHDVRQ
7 KHUH Z DV D VP DO DP RXQW RI SUHFLSLWWRQ LQ -XQH DQG
-XQ Z KLFK UHVXOMG LQ ORZ HU CHYHO/ Rl Z DWHU LQ ULYHUV DQG

VWHDP V FRP SDUHG Z LW WH SUHYLRXV \ HDUW DQG VRP H
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Z DWHU ERGLHV GULHG RXW FRP SCHWO ([ WHP H Z HDWHU
HYHQW Z HUH QRWQRWG GXULQJ LQFXEDWRQ DQG KDWKLQJ SH
ULRGV 7 KH ILUVWUDLQV FDXVLQJ VXP P HUIRRGV RFFXUUHG LQ

P LG $ XJXVW

$ FFRUGLQJ WR UHSRUW RI ORFDOSHRSOH : KLW IURQWG * HHVH
GLVSHUVHG DFURVV WH WQGUD DQG VWUWG QHVWQJ LP P HGL
DWO DIWUDUULYDO ' HVSLW WH GU VXP P HU REVHUYDWRQV RI
EURRGV RI JHHVH 3 LQWLO 7 HDO $ QDV FUHFFD & RP P RQ (L
GHU 5 LQJHG DQG / HVVHU 6 DQG 3 (RYHUW & KDUDGULXV P RQ
JRXV 5 HG QHFNHG 6 WQW & DAGULV UXILFROOV 6 SRRQ ELOHG
6 DQGSLSHU( XUl QRUK\ QFKXV S\ JP HXV ' XQQAQ + HUULQJ * XQO

DQG RWHUELUGV LQGLFDWG VXFFHVVIXOUHSURGXFWRQ

9 RAHV KDG GHFUHDVHG LQ QXP EHUV VLQFH WH SUHYLRXV \ HDU
EXWZ HUH VWOOFRP P RQ 7 KH SUHVHQFH RI VSDZ QLQJ & DSHQQ
0 DORWY YLORWYV LQ DUIH QXP EHU QHDU WH VHD FRDVW LQ
GUHZ P RVWRI WH QRQ EUHHGLQJ DQG LP P DWUH
+ HUULQJ DQG 6 CODW EDFNHG / DUXV VFKLVWVDJ XV JXOW DZ D\
IURP FRDVWOWQGUD XQWOWH MVWWLUG RI -X0O Z KLFK SRVL
WYHO DIIHFWG ELUG UHSURGXFWYH VXFFHVV 7 KH CDWWHU LV DOVR
GHSHQGHQWRQ WH DFWYLWHV RI %URZ Q % HDUY GXH W WHLU
KLIK QXP EHUY % HIRUH WH VWUWRI VDCP RQ VSDZ QLQJ LQ P LG
-XQ EHDW Z DQGHU LQ WQGUD DQG GHVWR\ ELUG FOXWKHV HV
SHFLDOO LQ FRORQLHV RI JXOW DQG HLGHUV ,Q $ XJXVW
EHDU IHP DCHV Z LW \ RXQJ RI WLV DQG WH SUHYLRXV \ HDU Z HUH
VHHQ RQ VSDZ QLQJ ULYHUV P RUH RIWVHQ WDQ XVXDO LQFOXGLQJ

UHFRUGV Rl EHDUV Z LW FXEV

6 QRZ\ 2 Z OZ DV VHHQ W LFH KXQWQJ $ UFWF * URXQG 6 TXLU
UHOV LQ QHDU WH VKRUH RI 3 HNXOQHLVNRH / DNH DQG
KLW WLHG ( DJCHV P RVWH \ RXQJ Z HUH VHHQ LQ P LG $ X
JXVWLQ WH P RXW RI WH . DNDQDXWDQG DXW\ DP ULY HUV
7 KLV JLYHV WH LP SUHVVLRQ WDW QXP EHUV RI ELUGV RI SUH\
LQFUHDVHG LQ WH VHFRQG KDA RI VXP P HU FRP SDUHG
Z LW % LUGV P D\ KDYH DUULYHG IURP FRQWQHQWO
SDUW RI & KXNRWD EH\ RQG 0 HLQ\ S\ QI LQVN\ 5 LGJH W VRXW

Z HVW Z KHUH WKH GU\ VXP P HUUHVXOMG LQ |LUHV

(9 * RKE $ 3 * RXE

D\ SLOJILQ / DNH YLFLQLW VRXWHUQ & KXNRWD 5 XVVLD

f 1 f (

6 QRZ P HOMG FRP SCHWO LQ HDUO -XQH DQG LFH EURNH LQ WKH

D\ SLO LQ FKDQQHO RQ -XQH ,Q JHQHUDO -XQH Z DV FRGG
DQG FARXG\ Z LW SHUP DQHQWIRJ RQ WH FRDVWDQG Y LVLE LOW
EHRZ P $ LU WVHP SHUDWKUHV GLG QRWH[ FHHG f& DQG
Z HUH RQ DYHUDJH f& Z LW SHUP DQHQWGUL] ] H RU UDLQ
7 HP SHUDW UHV UHDFKHG f& LQ -XO XVXDOO UDQJLQJ IURP
f& W f& -XQ Z DV VXQQ\ EXWUDLQV Z HUH FRP P RQ

Z KLOH VWRQJ Z LQG Z DV QRWUHFRUGHG

9 HW IHZ P P LQJV DQG YRM™V Z HUH VHHQ $ UFWF ) R[ HV

Z HUH FRP P RQ EXWWHUH Z HUH QR VLI QV RI EUHHGLQJ

HDWHU FRQGLWRQV Z HUH XQQNHO W DGYHUVHO DITHFW
EUHHGLQJ SHURUP DQFH RI P RVWZ DGHU VSHFLHV XFNV DQG
JHHVH VXIIHUHG IURP SUHGDWRQ E\ $ UFWF DQG 5 HG IR[ HV DQG
% URZ Q % HDUV ,Q SDUWFXCOU EHDUY Z HUH DFWYH LQ FRORQLHV
Rl + HUULQJ * XOO / DUXV YHJDH * HHVH QHVW XQGHU VWG\
DSSDUHQWA VXIIHUHG IURP SUHGDWRQ Z KLCH RWHUV Z HUH S UH
GDWG E\ IR[HV W D CHVVHU H[ WHQW % UHHGLQJ VXFFHVV RI

& RP P RQ ( LGHUV Z DV YHW RZ

$ 9 . RQGUDW HY

* DYULLO% D\ & KHVP D & DSH DQG 0 H\ Q\ SLAJ\ Q OONH ULYHU

VI VWVHP VRXWHUQ & KXNRWD 5 XVVLD f f 1
f f (
,FH EURNH RQ WKH 9 DDP RFKND 5 LYHU RQ -XQH RQ -XQH
DWWH P RXW 6 P DOO MONHV EHFDP H IUHH RI LFH RQ -XQH
Z KLOH RQ ODUJH ODNHV WH LFH EURNH RQ DERXW -XQH -XQH

Z DV UDLQ\ EXW -XQ VXQQ\ DQG GW HDWHU FRQGLWRQV

Z HUH JHQHUDOO IDYRXUDEGH IRU WH UHSURGXFWRQ RI ELUGV

HP P LQJV Z HUH UDUH YRCHV FRP P RQ $ UFWF ) R[ HV UDUH

[

HG ) R[ HV FRP P RQ

% UHHGLQJ VXFFHVV RI ELUGV Z DV HYDOXDWG DV EHLQJ P RGHU
DWH W KLIK LQ Z DGHUW DQG (RZ W P RGHUDW LQ JHHVH 3 UHGD
WRQ Z DV GXH W $ UFWF ) R[ HV RQ WH FRDVW 5 HG ) R[ HV LQ
VKUXEV % URZ Q % HDUV HYHU Z KHUH J X0 DQG VNXDV % UHHG
LQJ FRQGLWRQV Z HUH HVSHFLDOO IDYRXUDEGOH IRUZ DGHUV LQ WH
YLODJ H YLFLQLW GHVSLW GLVWUEDQFH DQG WH SUHVHQFH RI

GRJV

( * /I DSSR ( ( 6\URHFKNRYVNL -U

/ DYUHQWD VHWWHP HQW & KXNRWN\ 3 HQLQVXC®D 5 XVVLD

f 11 f

6 SULQJ Z DV (DWW Z LW D UHVXOMQJ GHMM\ W VQRZ P HONDQG
GHYHORSP HQW RI YHJHWWRQ LQ ULYHU YDOH\V DQG FRXJKV
-XQH Z DV FROGHU W DQ XVXDO DQG WKH DP RXQWRI SUHFLS LW
WRQ Z DV VRP HZ KDW KLJKHU 6 QRZ IDO DQG IURVW RFFXUUHG

RQFH LQ P LG -XQH -XO WP SHUDWUHV Z HUH UHOOWYHO KLIJK

P RQWO DYHUDJH DLU WHP SHUDWUH Z DV f& Z KLOH WH
RQJ WHUP DYHUDJH LV f& DQG LQ WH -XO DYHUDJH
Z DV f& + RZ HYHU DYHUDJH KXP LGLW RI WH XSSHU VRLO

D\ HU GLG QRWGURS EH®RZ Z LWK WKH P RVWGU SHULRG

H[ WHQGLQJ IURP - X0 W $ XJI XVW HDWHU FKDUDFWU
LVWFV LQ $ XJXVWZ HUH FORVH W WH CRQJ WHUP QRUP 0 D[L
P XP VHDVRQDO SHUP DIURVW VRLO WKDZ LQJ DQG LW G\ QDP LFV
GLG QRWGLIIHU EHW HHQ DQG LQG VWHQJ W H[
FHHGHG P V RQ GD\ V GXULQJ VXP P HU Z KLFK LV DOVR QRU

P DO

/ HP P LQJV Z HUH SUDFWFDOO DEVHQWLQ VXP P HU Z KLFK FRQ

WDVWG Z LW WH VIWKDWRQ Z KHQ WH\ Z HUH FRP P RQ

2 Z OV DQG $ UFWF ) R[ HV Z HUH QRWVHHQ

* =DP RRGFKLNRY

6 DLQW/ DZ UHQFH ,VODQG 6 DYRQJD YLFLOQLW 8 68

f 1 f

+ XJH VQRZ EDQNV XQGHU FRDVWO FQIlIV P HOMG FRP SCHWO
RQO E\ $ XJXVW Z KLFK LV LQGLFDWYH RI WH VXEVWQWDOVQRZ
DFFXP XMWRQ GXULQJ WLV Z LOQWU FRP SDUHG Z LW WH SUHYL
RXV \ HDU 7 KH SHULRG IURP

-XQH W -XQ Z DV FROGHU

DQG P RUH UDLQ\ WKDQ LQ Z KLOH WKH SHULRG | URP - X0
WR 6 HSWHP EHU Z DV SUREDEOQO VOQJKW Z DUP HU WKDQ LQ WH
SUHYLRXV \ HDU ( P HUIHQFH RI P RVTXLWHV RFFXUUHG LQ WH

P LGGMH RI -X0O Z KLFK LV D Z HHN OODWU WDQ LQ

9 RAHV Z HUH JHQHUDOO HVV DEXQGDQWLQ WH WQGUD WDQ LQ
EXWWH\ Z HUH VWOO FRP P RQ LQ SDUWFXU & CHWLRQR
P \V VS LQ FRDVWO VWQ\ WXV DQG RQ WH VKRUH $ V LQ WH
SUHYLRXV \ HDU 6QRZ \ 2 Z O DQG 5 RXJK CHJJHG % X]] DUGV
Z HUH QHYHU VHHQ GXULQJ WKH SHULRG RI VWGLHV / RQJ WLHG
6 NXDV Z HUH QRWEO OVV DEXQGDQWWDQ LQ EXWZ DQ
GHULQJ $ UFWF DQG 3 RP DULQH VNXDV Z HUH FRP P RQ LQ -XQH
- X0 Z KLOH LQ WH W R OWHU VSHFLHV Z HUH QRW UH

FRUGHG $ UFWF ) R[ HV 5 DYHQV * OXFRXV DQG + HUULQJ J XOOW



Z HUH FRP P RQ SUHGDWU LQ WH FRDVWO DUHD FRDVW VWQ\

WOXV DQG VHD VLGH W QGUD

) LUVWW FKLFNV RI 7 KLFN ELOHG 8 ULD RP YLD DQG & RP P RQ
8 DDQ H P XUUHV DSSHDUHG RQ DQG -XQ UHVSHFWYHO

Z KLFK Z DV QRWP XFK GLIIHUHQWIURP WH GDWV + DWK
LQJ LQ & UHVWHG $ HW LD FULVWWOXD DQG / HDVW$ SXVLOD DXN
HW Z DV UHFRUGHG RQ DQG -X0 DQG GD\ V UHVS HF
WYHO HDUGQHU WKDQ LQ 5 HSURGXFWRQ LQ 7 KLFN ELOHG
DQG & RP P RQ P XUUHV DQG LQ & UHVWG DQG / HDVWDXNCHW Z DV
VXFFHVVIXO ,Q FRQWDVW EUHHGLQJ FRQGLWRQV Z HUH H[

WHP HO XQIDYRXUDECH IRU . LWEZ DNHV Z KLFK QHVWG LQ YHUW
RZ QXP EHUV DQG KDWKLQJ Z DV UHFRUGHG RQQO LQ D VLQJ™

QHVWRQ $ XJI XVW

9 $ =XEDNLQ

6 W3DXO,VDQG 3 ULELRI ,VDQGV $ DVND 8 6%

f 11 f 1:

$ P LOG Z LQWU Z L\KRXWP XFK VQRZ 1DOLQJ VLP LOODUW P RVW
RI VRXW $ OVND UHVXOMG LQ DQ DCP RVWFRP SCHW DEVHQFH RI
VQRZ FRYHU DIWU W ) HEUXDW LQ OOW $ SULO Z H IRXQG
VQRZ RQO LQ KLOOVLGH GHSUHVVLRQV DQG DQ H[ WHP HO GUW
VSULQJ 7 KH P DUMWP H FAP DW LV UHVSRQVLEO IRURQO VQAJKW
YDULDWRQV LQ DLU WP SHUDWUHV DFFRUGLQJ W LQIRUP DWRQ
IURP WH ORFDO: HDWHU 6 WWRQ WH\ IXFWDWG EHW HHQ =
DQG f& DQG # DQG f& LQ $ SULODQG WKH ILUVW
GD\' V RI 0 D\ UHVS HF WY HO $ YHUDJH GD\ WHP SHUDWUHV
Z HUH EHORZ f& GXULQJ IRXUWHQ GD\V LQ $ SULODQG GD\ Vv

LQ 0 D\

7 KH 3 ULELXRI ,VDQG 6 KUHZ 6 RUH[ SULELRIHQVLV LV WKH RQO
VSHFLHV RI VP DGO P DP P DO NQRZ Q W LQKDELW 6 W 3 DXO ,

Z KLOH % URZ Q / HP P LQJ / HP P XV WLP XFURQDWYV LQKDE LW 6 W
* HRUWH 1 HL(WKHU RI WKHVH P DP P DO/ DSSHDUVY W KDYH D
VWRQJ LQIXHQFH RQ WH DEXQGDQFH RI $ UFWF ) R[ HV Z KLFK
UHO P RVW RQ IRRG IURP WH OWRUDO] RQH DQG WHUHIRUH DUH
FRQFHQWDWG DO®RQJ WH FRDVW $ FFRUGLQJO DU H VFDMH
IXFWDWRQV LQ EUHHGLQJ VXFFHVV RI LQMQG ELUGV GXH W
VKRUWWUP DQQXDO YDULDWRQ LQ QXP EHUV RI $ UFWF ) R[ HV

DUH XQQANHO

7 KH ILUVYW LQODQG DHULDO GLVSM\V RI 5 RFN 6 DQGSLSHUV
& DAGULY SWRFQHP LV WH P DLQ EUHHGLQJ Z DGHU VSHFLHV
Z HUH UHFRUGHG RQ $ SULO + RZ HYHU P RVWRI WHVH Z DGHUV
Z HUH ICRFNLQJ RQ VHD VKRUHV DQG RQO D IHZ LQDMQG VSRW
Z HUH RFFXSLHG E\ ELUGV LQ WKH ODVWGD\ V RI $§ SULO * UDGXDOO

P RUH DQG P RUH WHUULWVRULDOVDQGSLSHUV FRXOG EH IRXQG LQDQG
DQG WH GLYHUVLW RI RWHU Z DGHUV DQG Z DWUKRZ O Z DV LQ

FUHDVLQJ LQ HDUO 0 D\ 7 KH VWUW RI LQFXEDWRQ LQ 5 RFN
6 DQGSLSHUV VHHP HG WR SHDN LQ WH WLUG Z HHN RI 0 D\ Z KHQ
6 QRZ % XQWQJV DOVR VKRZ HG VLIQV RI QHVWQJ DQG DQ LQ

FRP SCHW FOXWK RI 3 LQWLOZ DV IRXQG
3 6 7RP NRYLFK 0 1 HP HQWHY 5 ( * LOO -U [/ 7 LEELWW

< XNRQ ' HOM $ CODVND 8 68§ f 11 f 1:

([ WHP HZ HDWHUHYHQW Z HUH QRWUHFRUGHG

7 KH VHDVRQ Z DV YHU XQIDYRXUDEOH IRU ELUGV WH Z RUVWIRU
WH SHULRG RI REVHUYDWRQV LQ WH GHOM DFFRUGLQJ W UH
SRUW IURP CORFDORUQLWRORJLVW 3 HDN YROH QXP EHUV LQ

Z HUH IRORZ HG E\ WKH GHHSHVWGHSUHVVLRQ Rl URGHQW FRP
ELQHG Z LW YHW KLIK QXP EHUV RI $ UFWF ) R[ HV % HIRUH WH
VWUWRI ELUG UHSURGXFWRQ $ UFWF ) R[ HV Z HUH IRXQG GHDG

SUHVXP DEOQ GXH WR VWUYDWRQ % UHQW* HHVH HLGHUV Z DGHUV

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

DQG MUIH JXOW VXIITHUHG WH P RVWIURP SUHGDWRQ S UHVVXUH
5 HSURGXFWYH VXFFHVV Rl 6 SHFWFGOHG ( LGHUV Z DV WKH CRZ HVW

HYHU UHFRUGHG DQG RQO RI QHVW VXUYLYHG W KDWKLQJ
9 6RORYLHYD

6 HH DOVR % RZ P DQ 7 6 VHKQ 5 : DOMUV *
3 RSXMWRQ VL] H DQG 3 URGXFWRQ RI * HHVH DQG ( LGHUV
QHVWQJ RQ WKH < XNRQ . XVNRNZ LP HOM $ ODVND LQ

) LHOG 5 HSRUW

< XNRQ . XVNRNZ LP RXWU' HOM VRXW Z HVW $ DVND

868% f 1 f

5 DUH 7 XQGUD 9 RHV Z HUH REVHUYHG GXULQJ JURXQG VXUYH\V
$ HULDO VXUYH\ V XVLQJ YLGHR VWLS WDQVHFW Z HUH FRQGXFWG
GXULQJ P LG LQFXEDWRQ DWILYH CRFDAWHV LQ WH VRXW Z HVW
GHOMD 7 XWONRNH 5 LYHU RNHFKLN % D\ . LJLWDN ,VDQG
% DLUG ,QCHW,VDQG DQG % DLUG ,QCHW3 HQLQVX D 7 KH WVRWO HV
WP DWG SRSXMWRQ RI % UHQW* HHVH EUHHGLQJ LQ Z DV
WH ORZ HVW VLQFH % DVHG RQ REVHUYDWRQV RI HP SW
QHVWERZ O/ DQG WWIDFNV LQ WH P XG QHDU WH QHVW , DVVXP H
WDWS$ UFWF ) R[ HV Z HUH WKH SULP DU\ SUHGDWURI % UDQWQHVW
WKLV \ HDU 7 KLV LV FRQVLVWHQWZ LW REVHUYDWRQV RI D SHUP D
QHQW ILHOG FUHZ DWWH 7 XWNRNH 5 LYHU % UDQW FRORQ\ DQG
JHQHUDO REVHUYDWRQV E\ ILHOG FUHZ V Z RUNLQJ LQ WH FHQWDO
SRUWRQ RI WKH < XNRQ . XVNRZ NLP ' HOM % DLUG ,QCHW,VDQG
Z DV KHDYLO HJJHG E\ KXP DQV LQ HVWP DWG

HJJV WNHQ EXW LV YHU RZ FXW E\ QXP HURXV VP DO
VRXJKV DQG KDV awwH FRYHU IRU IR[ HV RNHFKLN % D\
Z KLFK KDG EHWWU VXFFHVV WDQ DO FRORQLHV H[ FHSW % DLUG
, QCHW, VADQG LQ LV QHDU WUHH YLODJ HVY DQG DV D UHVXON
UHFHLYHV KHDY\ KXQWQJ DQG WHDSSLQJ RI IR[ HV LQ Z LQWU DQG
VSULQJ $ W. LJLIDN ,VODQG P DQ\ % UDQWQHVWRQ LVADQGV LQ
MUIH ONHV Z KLFK P D\ UHGXFH WHLU YXOQHUDE LOW W IR[ HV
DOVR EHFDXVH LWLV DQ LVOADQG IHZ HU IR[ HV KDYH DFFHVV W WH
DUHD WDQ DW 7 XWNRNH 5 LYHU DQG % DLUG ,QCHW 3 HQLQVX ™D
3 RVVLEH IDFWRUV DIIHFWQJ SURGXFWYLW LQ SDVW\ HDUV KDYH
EHHQ IORRG WGHV GXULQJ LQFXEDWRQ DW % DLUG ,QCHW ,VDQG
DQG SDUW RI 7 XWONRNH 5 LYHU LQ HJJLQJ E\ KXP DQV DW
RNHFKLN % D\ DQG % DLUG ,QOHW,VDQG LQ DQG WKH HI
IHFW RI ( O 1 LQR RQ HHQ UDVV LQ Z LQWULQJ DUHDV
UHVXONQJ LQ SRRUHU FRQGLWRQ RI IHP DOHV QHVWQJ DW DOO

FRCORQLHV LQ

5 0 $ QWRQ\

6 HH DOVR 8 6 ) LVK DQG : LOGQIH 6 HUYLFH DWU RZ O
SRSXMWRQ VWW V 8 6 ' HSDUW HQWRI WH ,QWULRU

DVKLQIWQ ' & ss

DQDU\ DUP LXW) LHOG 6 WWRQ < XNRQ ' HOM 1 DWRQDO

LOGAIH 5 HIXJH $ CDVND 8 6§ [ [

6 SULQJ EUHDN XS LQ Z DV GHD\ HG D Z HHN UHOOWYH W

DQG Z DV FRQVLGHUDEO WU WDQ WH ORQJ WHUP DYHU

DJH
,Q DUYLFROAQH URGHQWQXP EHUV UHDFKHG D F\ FAF KLJK
RQ WH < XNRQ . XVNRNZ LP ' HODD DQG DSSDUHQW G W

YHU KLIK SURGXFWYLW LQ $ UFWF ) R[ HV 6 XEVHTXHQW) D
P LG Z LQWU LQ UHVXOMG LQ KLIK RYHU Z LQWU IR[
VXUYLYDO $ V D UHVXON IR[ QXP EHUV Z HUH YHU KLIK DORQJ WH
RXWU FRDVWRI WH ' HOM LQ VSULQJ 7 KH FRP ELQDWRQ
RI D OOWH VSULQJ DQG KLIK CHYHO/ RI IR[ SUHGDWRQ CGHG W D
Z LGHVSUHDG IDLOXUH DP RQJ QHVWQJ Z DWURZ OLQ WKH FRDVWO

]RQH RI WKH ' HOWD



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

2 XU Z RUN LQ DJDLQ IRFXVHG RQ HVWUQ 6 DQGSLSHUV

& DAGULY P DXUL Z KLFK LQLWDWG QHVWQJ VLI QLI LFDQW WU

LQ WDQ LQ RU 7 KH ILUVWHJJ RI WH VHDVRQ
Z DV QRW UHFRUGHG XQWO 0 D\ LQ FRQWDVW W |LUVW HJJ
GDWYV RI DQG 0 D\ LQ DQG UHVS HFWY HQO

1 HVWQJ GHQVLWHV RI SDLUV KD KRZ HYHU Z HUH VLP LODU

W WRVH UHFRUGHG LQ SDLUV KD DQG

SDLUV KD ,Q FRQWDVWW Z DWUIRZ ODRQJ WH FRDVW XSMDMQG
QHVWQJ : HVWUQ 6 DQGSLSHUV GLG QRWH[ SHULHQFH FRP SOHW
QHVWQJ IDLOXUH EXW VWO KDG RZ UDWHV RI QHVW VXFFHVV
0 D\ ILHOG QHVW VXFFHVV Q $ P RQJ FOXWKHV
Z KLFK KDWKHG ICHGJ LQJ VXFFHVV GHILQHG DV D FOXWK
ICHGJ LQJ RQH RU P RUH \ RXQJ Z DV RI KDWKHG
QHVW % URRG DWWQGDQFH DYHUDJHG GD\ V IRUP DHV Q
DQG GD\ V LQ IHP DAHV Q ERW VH[ HV H[ KLE

LWVHG VL) QLILFDQWVHDVRQDOGHFQQHV LQ SDUHQWODWHQGDQFH

H H[ SDQGHG WH VFRSH RI RXU Z RUN DW . DQDU DUDT LQ
W LQFOXGH D SLORWVWG\ RQ WKH LP SCHP HQWWRQ RI D
MDUIH VFDOH VKRUHELUG VXUYH\ P HWRGRORJ\ 8 QGHU WH DXV
SLFHV RI 35 ,60 3 URJUDP IRU 5 HJLRQDO DQG ,QWUQDWRQDO
6 KRUHELUG 0 RQLWRULQJ Z H VDP SCHG UDQGRP O VHOHFWG
SRW Z LWKLQ D NP VW G\ DUHD FHQWHG RQ WH . DQDUW DU
P LXW) LHOG 6 WWRQ 7 KH VWG\ DUHD LQFOXGHG DSSUR[ LP DWQO
NP Rl XSMQG KHDW WQGUD DQG NP Rl RZ VHGJH
P HDGRZ V 2 YHUDO VKRUHELUG GHQVLW Z DV HVWP DWG W EH
ELUGV NP ( VWP DWG GHQVLWHV LQ ELUGV NP IRU WK H
P RVWIUHT XHQW) GHWFWG VSHFLHV Z HUH HVWUQ 6 DQGSLSHU
5 HG QHFNHG 3 KDOURSH 5 RFN 6 DQGSLSHU

DQG ' XQQQ H SMQ W H[ SDQG WH VXUYH\

DUHD LQ WR LQFOXGH NP Rl WKH FHQWDO < XNRQ
XVNRNZ LP ' HOM
% - 0 F&DIITHU - %DUW' 5 5 XWUDXII
1 RP HDUHD $ CDVND 8 6% f 1 f
6 S ULQJ Z DV RQH Rl WKH COWVW HYHU UHFRUGHG RQ WH

6 HZ DUG 3 HQLQVXM 2 Q WH IQJKWIURP RWHEXH W 1 RP H
-XQH , REVHUYHG DCP RVW VQRZ FRYHU RYHU WH
HQWUH URXW 7 KH VDP H VIWVKDWRQ SUHYDLOHG QRUWZ DUG |URP
RWHEXH , FRQGXFWG JURXQG VHDUFKHV IRU * ROGHQ 3 (RY
HUVY ERW 3 OXYLDQV GRP LQLFD DQG 3 IXO'D P DUNHG LQ SUHYL
RXV \ HDUV IURP -XQH DARQJ WKH H[ WVHQVLYH URDG V\ VWP
HP DQDWQJ IURP 1 RP H $ OP RVWHYHUW Z KHUH , IRXQG P DV
VLYH DFFXP XMWRQV RI VQRZ Z KLFK LQ P DQ\ FDVHV FRYHUHG
NQRZ Q SCRYHU WHUULWVRULHV DQG WKH ELUGV Z HUH DEVHQW 6 XE
VWQWDO P HONQJ RFFXUUHG GXULQJ P \ VW) EXW H[ VHQVLYH
DUHDV Z KLFK LQ SDVW\ HDUV FRQWLQHG EUHHGLQJ * ROGGHQ 3 (RY
HUV UHP DLQHG VQRZ FRYHUHG DQG Z LWRXWELUGV WURXJK W
-XQH 6LQFH * ROGHQ 3 (RYHUY QRUP DO DSSHDU LQ WLV
UHJLRQ DURXQG P LG 0 D\ WH ELUGV P XVW KDYH EHHQ FRQ
IURQWG Z LW DCP RVWQR DYDLODECGH KDELWWRQ DUULYDO 3 UH
VXP DEO WH\ Z HUH IRUFHG W P RYH HO/HZ KHUH EXWZ H KDYH
QR NQRZ GHGJH RI WHLU EHKDYLRXU XQGHU WHVH FLUFXP
VWQFHV fXULQJ WKH VWG SHULR G , IRXQG DO RVW QR
* ROGHQ 3 RYHUV SHUKDSV Rl QRUP DO QXP EHUV DQG
YHUW |HZ RWHU ELUGV RI DQ\ NLQG 2 QO D IHZ * RGGHQ
3 RYHU GLVS\ 1QJKW Z HUH KHDUG $ IWU P XFK VHDUFKLQJ ,
RFDWG W R QHVW RI 3 GRP LQLFD EXWQRQH RI 3 IXOrD
KHWHU ELUGV DSSHDUHG WU DQG QHVWG DIWU P \ GHSDU
WUH LV XQNQRZ Q ,WLV QRWEOH WDWD NQRZ GHGJHDEM™ RE
VHUYHU RQ 0 LGZ D\ $ WO LQ WH + DZ DLLDQ $ UFKLSHMMJR UH

SRUMWHG WR P H WDWODUJH QXP EHUV RI 3 IXO/D UHWUQHG W WH

DWOD GXULQJ WH VXP P HU 7 KLV HDUOQ P LJUDWRQ VXJJHVW

EUHHGLQJ | DLOXUH

, VDZ DCP RVWQR HYLGHQFH RI CHP P LQJV

2 -RKQVRQ

6 HZ DUG 3 HQLQVX FHQWDODQG VRXW FHQWDO $ CDVND

868% f f 1 f f

0 XFK VQRZ DFFXP XMWG LQ WH Z LQWU DQG D FRP ELQDWRQ
RI OOW 0 DUFK VWUP V DQG XQXVXDOO CRZ WP SHUDWUHV LQ
$ SULOO D\ SURGXFHG RQH RI WH DWHVWEUHDNXSV RQ UHFRUG

6 QRZ (QAQJHUHG LQ YDOH\V LQW W -XQH DCP RVW Z HHNV

RQJHUWDQ QRUP DO

XULQJ RXU YLVLWW WH DUHD RQ -XQH VP DOO URGHQW
Z HUH QRWVHHQ DQG EUHHGLQJ 5 RXJK CHJJHG % X]] DUGV Z HUH
QRW UHFRUGHG + RZ HYHU VRP H * ROGGHQ ( DI 1 RUWKHUQ
+ DUULHU 0 HUQQ * \UDCFRQ / RQJ WLOGHG 6 NXD DQG 5 DYHQ
Z HUH SUHVHQW 3 HUHJ ULQH ) DGFRQ Z DV EUHHGLQJ $ P RQJ WHU

UHVWILDOSUHGDW UV Z H VDZ D : RO‘HULQH * XR JXR

+ LJK QXP EHU RI : LORZ 3 WUP LJDQV Z HUH FKDUDFWULVWF
IRU WKH VHDVRQ EXWQXP EHUV RI EUHHGLQJ % DU WLCHG * RG
Z LW Z HUH UHGXFHG VXEVWQWDGOO DQG QHVWQJ 5 HG WURDWG

LYHUW * DYLD VWHODW Z HUH QRWIRXQG DWWHLU XVXDOSMMFHV
) RU WH ILUWWVWWP H LQ \ HDUV WKH KDWK RI % ULVWH W LI KHG
& XUCHZ V 1 XP HQLXV WKLWHQVLVY GLG QRW EHJLQ XQWO HDUO

- X0
5 ( *LoO-Uu 0 1 HP HQWHY / 7 LEELWW 3 6 7 RP NRYLFK

RXJDURN 5 LYHU 6 HZ DUG 3 HQLQVXCD $ OVND 8 6%

f 11 f 1:

2 Q -XQH DERXW Rl WH Z DWUVKHG VXUIDFH Z DV |UHH
IURP VQRZ Z KLFK P HOMG DCP RVWFRP SCHWQO WHUH E\
-XQH 0 DVV JUHHQLQJ RI %HWO DQG 6DA[] VSS VWUWG RQ
-XQH P DVV JURZ W RI CHDYHV DQG ICRZ HULQJ RI VHGJHV DQG
KHUEV RQ -XQH $ YHUDJH Z LQG VSHHG LQ -XQH = $ X
JXVW GLG QRWGLIIHU TURP WH CRQJ WUP DYHUDJH 7 KH VW
$ XJI XVW

QLI KWIURVWRFFXUUHG RQ -XQH DQG WKH ILUVWRQ

$ VLQJ™ VXP P HUVQRZ IDOOKDSSHQHG RQ -XQH EXWVQRZ
P HOMHMG RQ WH VDP H GD\ 6 WVRUP |RUFH Z LQG Z LW UDLQ GDVW
LQJ IRU DSSUR[ LP DWO KRXUY Z DV REVHUYHG RQ
-X0 DQG $ XJXVW KHDY\ VKRZ HW RQ $ XJ XVwW P P

DQG RQ $ XJI XVW P P * HQHUDOD -XQH DQG -XO Z HUH

FROGHU WKDQ DYHUDJH DQG -XQH DO/VR GULHU

/ HP P LQJV DQG YRCHV Z HUH QRWVHHQ $ FFRUGLQJ WR WDSSLQJ
GDW RI J]RRORJLVW CRZ GHQVLW RI VP DO URGHQW LV W SLFDO
IRUWH DUHD $ P HULFDQ * URXQG 6 TXLUUHO/ Z HUH VHHQ RQO LQ
WH IRRWLOOV EXW6 QRZ VKRH + DUHV / HSXV DP HULFDQXV Z HUH

FRP P RQ LQ -XO £ $ XJXVW SHU NP

6 QRZ\ 2 Z OV DQG $ UFWF ) R[ HV Z HUH QRWVHHQ Z KLOH 5 HG
) RL Z DV REVHUYHG RQO RQFH 5 HLQGHHUV DQG ( ONV $ CFHV
DCFHV Z HUH FRP P RQ LQ WH ULYHU YDOH\ LQ -XQH ) URP P LG
-XQH W HDUO -XO DQG WHQ LQ W -XO DQG P LG $ XJXVWD
KHUG RI P XVN R[ HQ 2 YLERV P RVFKDWYV Z DV SUHVHQW LQ WH
DUHD % URZ Q EHDUY Z HUH VHHQ UDUHO LQ WH ULYHU Y DGOOH\

/ RQJ WLOHG 6 NXDV Z HUH FRP P RQ RQ WH WQGUD DQG Z HUH
KROGLQJ WHUULWRULHV WKHUH 7 Z R SDLUV RI 5 DYHQV DQG D SDLURI
5 RXJK HJJHG % X] ] DUGV Z HUH UHVLGHQWLQ WH DUHD RI REVHU
YDWRQV EXWEUHHGLQJ Z DV QRWFRQILUP HG $ SDLURI & DQDGD
* HHVH EUHG LQ WH DUHD DQG 3 LQWLO/ Z HUH ITUHT XHQW) VHHQ

RQ VP DOO (ODNHV DQG ULYHUV 6 DQGKLOO & UDQHV Z HUH FRP P RQ



DQG EUHG 2 Q $ XIXVWWH ILWWIRFEN RI SDVVLQJ FUDQHV
Z DV REVHUYHG % OXHWURDW $ UFWF DQG < HORZ Z DUECHUWY
* UH\ FKHHNHG 7 KUXVKHV & DWKDUXV P LQLP XV $ P HULFDQ
7 UHH 6SLJHOD DUERUHD DQG KLW FURZ QHG =RQRWLFKLD
HXFRSKU\'V VSDUURZ V Z HUH FRP P RQ EUHHGHUV LQ ULYHULQH
Z LORZ VFUXE Z KLH $ UFWF 5 HGSROWW Z HUH QXP HURXV / DS
MDQG % XQWQJV Z HUH FRP P RQ RQ Z DWUVKHGV : LORZ

* URXVH Z HUH DEXQGDQW EUHHGHUV 7 KH ILUWWW JURXVH EURRG

Z DV VHHQ RQ -X0 DQG DIWUZ DUGV WH\ Z HUH VHHQ DWD
GHQVLW EURRGV SHU NP 0 DVV IHGJ LQJ RI SDVVHULQHV
VWUWG RQ -X0

DGHUV Z HUH XQFRP P RQ LQ WH DUHD 7 KH ILUVWGLVS D\ LQJ
3 HFWUDO6 DQGSLSHUV DSSHDUHG RQ -XQH $ P RQJ UHFRUGV
Rl RWHU Z DGHUV D % ULVWH WK LJKHG & XUCHZ D SDLURI 6 HP L
SDCP DWG 3 RYHUV & KDUDGULXV VHP LSDCP DWV DQG ' RWWH

UHOV Z HUH QRWG

* HQHUDOO Z HDWHU FRQGLWRQV DQG SUHVVXUH RI SRWQWDO
SUHGDWUV Z HUH SUREDEOQ Z LWKLQ WH QRUP IRU EUHHGLQJ

LQVHFWYRURXYV DQG SK\ WYRURXYV E LUGV

9 . DUHAQ

X] LWILQ / DNH 6 HZ DUG 3 HOQLQVXOD $ DVND 8 6%

f 1 f 1:

,Q W -XO QXP EHUV RI OHP P LQJV 7 XQGUD DQG 5 XGG\
YRQHV Z HUH YHU RZ FRQWDVWQJ Z LW DEXQGDQFH RI GURS
SLQJV DQG SDWKHV RI GHVWR\ HG JUDVV IURP VWKH SUHYLRXV
\ HDU 7 KH RQO CRFDOW FKHFNHG RQ WKH 6 HZ DUG 3 HQLQVX D
Z LWK UHODWYHO KLIK QXP EHUV RI VKUHZ V Z DV WKH ULY HU Y DOCH\
LQ 6 HUSHQWQH + RW 6 SULQJV f 1 f

$ XJIXVW Z KLOH QXP EHUV RI YRCHV DQG & RODUHG / HP P LQJV

LQ HDUG

Z HUH (RZ WHUH

H VvDZ $ P HULFDQ * URXQG 6 TXLUUHO/ KDUHV UHLQGHHUV DQG

Z ROYHV $ P RQJ ELUGV : LORZ * URXVH Z HUH FRP P RQ * XFN

EURRGV Z HUH SUHVHQWRQ VP DO NHV

1 ( ' RNXFKDHY

( VSHQEHU) & DSH $ COVND 8 6% [ f1

/ RFDO YLODJHW LQGLFDWG WDW LW Z DV WH OWVW VSULQJ LQ
P DQ\ \ HDUV 1 HVW RI GLYHUV Z HUH QRW LQLWDWG XQWO WH
VHFRQG Z HHN RI -XQH / DUJH ONHV LQ WLV FRDVWO DUHD VWGOO

FRQWLQHG VXEVWQWDOLFH RQ - XQH

/ HP P LQJV RUYROHV Z HUH QRWUHFRUGHG GXULQJ WH VWG\ SH

ULRG EHW HHQ -XQH DQG $ XJIXVW Z KLOH * URXQG 6 TXLU
UHOV Z HUH DEXQGDQW $ UFWF ) R[ HV Z HUH VHHQ P RUH FRP
P RQQ DCP RVWGDLO WDQ LQ KRZ HYHU QR IR[ GHQV
Z HUH IRXQG $ V D UHVXONQHVWSUHGDWRQ Z DV YHU\ KLIK 1 HVW

VXUYLYDORI GLYHUWY Z DV EHORZ FRP SDUHG Z LW DSSUR[ L

P DWHO LQ LQ WKH VDP H DUHD
- $ B6FKP XW
RWHEXH 6 HZ DUG 3 HQLQVXM $ ODVND 8 6 8% f 11
f 1

XULQJ EULHI YLVLW W WH VHWMHP HQWDQG LW FCORVH YLFLQLW
LQ WKH SHULRG IURP 0 D\ W -XQH DQG IURP -XQH
Z HIRXQG WDWVSULQJ FDP H DWW DQG SURFHHGHG VRZ O EH
FDXVH Rl WH UIH DP RXQWRI DFFXP X(WG VQRZ DQG WH
UHJ XU FRRAQJ HIIHFWRI Z LQG DQG IRJ IURP WH & KXNFKL
6 HD 0 LJUDWRQ RI Z DWHUIRZ ODQG Z DGHUV FRQWQXHG GXULQJ

WKH I LUWWWWLUG RI -XQH

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

7 KH IHZ VW QV RI SUHVHQFH RI P LFURWQH URGHQW Z HUH IURP
WH SUHYLRXV \ HDU V : LOORZ * URXVH Z HUH FRP P RQ RQ
KLOOV Z LWK EXVKHV LQ DWW 0 D\ EXWWHLU QXP EHUV GHFUHDVHG
FRQVLGHUDEQ E\ P LG -XQH SUREDEO GXH W KXQWQJ 2 Q

-XQH FRP SCHWH FOXWKHV RI IUHVK HJJV Z HUH IRXQG LQ 6 HP L
SDCP DWG 6 DQGSLSHUV DQG 6 DYDQQDK 6 SDUURZ 3 DVVHUFXOXV

VDQGZ LFKHQVLV
3 6 7 RP NRYLFK

& DSH . UXVHQVWUQ 1 DWRQDOO RQXP HQWXS®MQGV 1

$ CDVND 8 6% f f 1 f f

6 QRZ FRYHU RQ KLOW DQG ORZ P RXQWLQV LQ VWG\ VLWV RI
WH UHJLRQ UHGXFHG IURP DERXW WR GXULQJ
WKH VXUYH\ SHULRG IURP WR -XQH DOXKRXJK VRP H DUHDV
Z HUH VW00 RYHU VQRZ FRYHUHG 7 KLV UDSLG WDZ Z DV
GXH W Z DUP VXQQ\ Z HDWHU DOKRXJK QLI KWWP SHUDW UHV
Z HUH QRUP DOO EHCRZ |IUHH] LQJ %\ -XQH VQRZ UHP DLQHG

P RVWD RQ QRUW IDFLQJ VORSHV DQG LQ FUHHN YDOXH\ VvV

0 LFURWQH URGHQW Z HUH QRWVHHQ LQ -XQH EXWWHLU DEXQ
GDQWZ LQWU QHVW GURSSLQJYV DQG SDWKHV RI FRP SCHWO GH
VWR\ HG YHJ HWWRQ DWVRP H VLWV LQGLFDWG KLIK QXP EHW LQ

5 RGHQW QXP EHUV Z HUH SRVVLEO KLJK CRFDOO LQ W R
QRUWKHUQP RVWVLWHYV LQ -XQH EXWIURP -X0 P LFURWQH
URGHQW & RODDUHG / HP P LQJ 7 XQGUD 6LQJLQJ 0 LFURWKV
P LXUXV DQG 5 XGG\ YRCHV DQG VKUHZ V Z HUH YHU UDUH HYH
W Z KHUH EDVHG RQ FDWKLQJ * URXQG 6 TXLUUHO/ Z HUH XQ

FRP P RQ

$ UFWF ) R[ HV Z HUH QRW UHFRUGHG Z KLH 5 HG ) R[ HV Z HUH
VHHQ VHYHUDO WP HV DQG RQH GHQ Z LW SXSV Z DV IRXQG
% URZ Q % HDU WH RQO RWHU WHUUHVWILDO SUHGDWU Z DV UH
FRUGHG RQFH / RQJ WLOHG 6 NXD 5 DYHQ 1 RUMHUQ + DUULHU
5 RXJK HJJHG % X]] DUGV DQG 6 KRUWHDUHG 2 Z OV Z HUH WH
P RVWFRP P RQ DYLDQ SUHGDWUV DQG $ UFWF 6 NXD 3 HUHJ ULQH
) DOFRQ * VUDCGRQ DQG * ROGHQ ( DJH Z HUH DO/R VHHQ
DP RQJ WHVH VSHFLHV RQO / RQJ WLMHG 6 NXD 5 RXJK HJJHG
% X] ] DUG DQG * \UDCRQ Z HUH FRQILUP HG EUHHGHUY LQ WH
DUHDV $ YLDQ SUHGDWUV SRVVLEO UHOQHG P RVWA RQ : LORZ
* URXVH DQG 5 RFN 3 WUP LIJDQV 7 DNLQJ LQWR DFFRXQWWH ID
YRXUDECH Z HDWHU KLIK QXP EHUV RI SWUP LJDQV DOMUQDWYH
IRRG IRUSUHGDWUVY RZ GHQVLWHV RI RWHU ELUGY DQG ®RZ W
P RGHUDW GHQVLWHV RI SUHGDWUV QHVWQJ VXFFHVV RI P RVW
ELUG VSHFLHV FRXOG EH H[ SHFWG W KDYH EHHQ P RGHUDW W

KLJ K

,Q WKH ILUVWWGD\ V RI -XQH Z DGHUV SWUP LI DQV DQG SDVVHULQHV
Z HUH DFWYHO GLVSO\ LQJ DQG LQ SDLW ) LUVW FOXWKHV RI
/ DSQG % XQWQJV Z HUH IRXQG RQ -XQH DQG ILUVW FRP

SCHW FOXWKHV RI Z DGHUV KLP EUHO DQG $ P HULFDQ
* ROGHQ 3 RYHU Z HUH IRXQG RQ -XQH KRZ HYHU P DQ\
ELUGV Z HUH VWOO HJJ D\ LQJ DWWKH HQG RI WKLV SHULRG 7 KHUH
Z HUH YHU\ IHZ Z DWHUIRZ OLQ WH DUHD 1 R FRP SDUDWYH GDW
DUH DYDLODECH IRU WKH DUHD W MXGJH ELUG QXP EHUV EXWQXP

EHUV RI ERW : LORZ * URXVH DQG 5 RFN 3 WUP LIDQ Z HUH
SUREDEO DWD SHDN

HQVLWHV R KLP EUHO DOVR DS SHDUHG

KLJ K

5 ( * LOO -U 1 ( RNXFKDHY 3 6 7 RP NRYLFK
6 HH DO/VR * LOO 5 ( -U 7 LEELW 7 / + DQGHO & 0
% UDQQ '/ ,QYHQWUW RI P RQWQH QHVWQJ ELUGV LQ

1 DWRQDO3 DUNV RI 1 RUWKZ HVW$ (DVND WH VSULQJ
ILHOG HITRUW 3 URJ UHVV UHSRUW $ (DVND 6 FL & HQWU 8 6

* HRORJLFDO®G6 XUYH\ S
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% DUURZ $ ODVND 8 68 f 11 f 1

! RFDOV KDYH UHSRUWG D FROG -XQH Z KLFK UHVXOMG LQ VRZ
VQRZ WDZ LQJ DOKRXJK QRWP XFK VQRZ Z DV DFFXP XOMWG
GXULQJ WH Z LQWU 7 KLV SRVVLEQ UHVXOMG LQ GHFUHDVHG
EUHHGLQJ GHQVLWHV RI VRP H ELUG VSHFLHV DQG (W EUHHGLQJ
Rl VRP H SDLUV LQ HDUO -XQ IUHVK HJJV Z HUH IRXQG LQ VRP H

XQAQ DQG / DSMMQG % XQWQJ ,Q OOW -XQH DQG HDUO -XO
WH Z HDWHU LP SURYHG GUDP DWFDQO DQG P DVV HP HUJHQFH
Rl ' LSWUD |QHV & KLURQRP LGDH 7 LSXQAGDH DV Z HOO DV

KDWKLQJ RI Z DGHUFKLFNV RFFXUUHG LQ HDUO -XO

XULQJ RXU Z DGHU EDQGLQJ DFWYLW [IURP -Xa P DQ\
VLI QV RI WH IRUP HU SUHVHQFH RI CHP P LQJV FRXOG EH VHHQ
HYHUW Z KHUH LQFOXGLQJ D P RGHUDW QXP EHU RI XQGHU VQRZ
QHVW 2 QO WUHH QYH CGHP P LQJV Z HUH VHHQ GXULQJ WLV SH

ULRG E\ SHRS™

$ UFWF ) R[ HV Z HUH VHHQ W LFH 6QRZ\ 2 Z OV Z HUH DOVR SUH
VHQW LQ VP DO QXP EHU Z KLOH QXP EHUY RI QRQ EUHHGLQJ
/ RQJ WLOHG 6 NXDV Z HUH KLIK Z LW LQFUHDVLQJ IRFN VL] H
WURXJK HDUO -XO $ UFWF 6 NXD GLG QRWEUHHG DQG RQO
RQH SDLU RI 3 RP DULQH 6 NXD QHVWG FOXWK RI RQH HJJ $ @
WHVH REVHUYDWRQV LQGLFDW DQ REYLRXV GHFQQH LQ SRSX
WRQV RI URGHQW DIWU WHLU SHDN QXP EHUV LQ WH SUHYLRXV
W R \ HDUV 5 RGHQW QXP EHUV Z HUH SUREDEO KLIK HQRXJK
RFDOO LQ HDUO -XQH W LQGXFH VRP H 3 RP DULQH 6 NXDV W
QHVW DQG LQ HDUO -XO P P LQJ QXP EHW Z HUH QRW\ HWDW

WHLU CRZ

XULQJ WH KDWKLQJ SHULRG WH GHQVLW RI VXFFHVVIXOO

EUHHGLQJ XQQAQV Z DV VLP LODU LQ DQG Z KLOH WKH

GHQVLW RI 3 HFWUDO 6 DQGSLSHUV LQ Z DV UDWHU RZ

7 KH GHQVLW RI 6 HP LSDCOP DWG 6 DQGSLSHUV DO/VR Z DV SRVVL
EO UHGXFHG / RZ EUHHGLQJ QXP EHUV RI $ P HULFDQ * ROGHQ

3 RYHU 6 HP LSDCP DWG 3 RYHU 7 XUQVWRQH DQG : HVWUQ
6 DQGSLSHU DUH SUREDEQO W SLFDO IRU WLV DUHD $ JHQHUDO
LP SUHVVLRQ LV WVKDWQHVWQJ VXFFHVV RI P RVWWQGUD ELUGV LQ
WH VXUYH\ HG DUHD Z DV DYHUDJH RU HYHQ DERYH DYHUDJH LQ

VSLW Rl URGHQWGHFQQH

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

0O . DVKLZ DJL 7 0 DQR < 6KLIHW

% RGILVK ,VODQG 3 UXGKRH %D\ $ CODVND 8 6§ f 1

R S

,WZ DV D OODW VHDVRQ EXWZ DUP HU WKDQ WH SUHYLRXV W R
VXP P HUV Z LW QR P DMRU VWUP V 0 LQHUDO/ 0 DQDJHP HQW
6 HUYLFHV KDV IXQGHG WH SOFHP HQW RI P HWHRURQRJ LFDO
VWWRQV WDW UXQ KRXUV GD\ DQG VHQG LQIRUP DWRQ YLD
VDWHOAW WR $ QFKRUDJH WLV GDW FDQ EH DFFHVVHG DW WH
IROCRZ LQJ Z HE VLW KWs Z ZZ UHVGDWFRP P P V 6 QRZ
FRYHU UHDFKHG

HYHO RQ -XQH EXWKDG JRQH FRP

SCHWO E\ -XO

$ ERXW & RODUHG / HP P LQJV Z HUH IRXQG XQGHU RXU WQW
$ EXQGDQFH LQFUHDVHG WU LQ VXP P HU $ UFWF ) R[ HV Z HUH

FRP P RQ KRZ HYHUEUHHGLQJ Z DV QRWUHFRUGHG

7 KH QXP EHU RI EUHHGLQJ & RP P RQ ( LGHUY RQ WH FRDVWO

EDUULHU LVODQGYV Z DV (RZ HU LQ UHODWY H WR 7 KLV LV
SUREDEO GXH W D MUH VWUP LQ $ XJXvVw Z KLFK
FKDQJHG WH GLVWLEXWRQ RI GULIW RRG XVHG E\ WH ELUGV IRU
QHVWQJ 3 UHGDWRQ UDWHV E\ $ UFWF IR[ HV Z HUH DOVR KLJ KHU LQ

UHODOWYH W DQG IR[ HV FOHDUHG P RVWRI WH EDU

ULHU LVODQGV IURP + DUULVRQ %D\ W . DWYLN RQO W R LV

MDQGV LQ WKH P LGGOH 6 WP S DQG ( JJ LVODQGV KDG DQ\ SUR
GXFWYLW : LORZ * URXVH Z HUH FRP P RQ DQG VRP H KDWKHG

\ RXQJ

5 % / DQFWW
6 HH DOVR

K W\ Z Z Z DEVF XVJVJRY UHVHDUFK VLVBVXP P DULHV Z D

WU RZ BVLV % HDXIRUW 6 HDBGXFNV KW

/ DQFWRW 5 % - 5 HHG / DFURL[ 3 ) AQW - & ) UDQ

VRQ 7 + RQOP HQ 0 + RZ HOO - % * UDQG
0 RQLWULQJ % HDXIRUWG6 HD Z DWUIRZ ODQG P DULQH ELUGV
$ QQXDO3 URJUHVV 5 HSRUW 5 HSRUWIRU 0O LQHUDOV

0 DQDJHP HQW6 HUYLFH E\ 8 6 * HRCRJLFDOG XUYH\

0 DFNHQ]LH' HOM UHJLRQ & DQDGD f 1 f

,Q WKH 0 DFNHQ] LH ' HOM UHJLRQ Z KLFK SUREDEQG LV WH P RVW
LP SRUWMQWEUHHGLQJ DUHD IRU 7 XQGUD 6 Z DQV &\ JQXV FRXP
ELDQXV LQ & DQDGD D RZ SHUFHQWJH RI WH SDLUV SURGXFHG
EURRGV DQG WH SURGXFWYLW Z DV YHU ORZ WLV SDVW\ HDU
7 KLV DUHD DFFRXQW IRU SHUKDSV Rl WKH HDVWUQ SRSXD
WRQ VR D IXUKHU GHFAQH P LJKWEH H[ SHFWG LQ WLV \ HDUTV
Z LQWULQJ FRXQW $ OVR EHFDXVH RI WH W VSULQJ HOVH
Z KHUH LQ WH & DQDGLDQ $ UFWF EUHHGLQJ FRQGLWRQV Z HUH
SRRU WKURXJKRXWP RVWRI WH UDQJH RI WH HDVWUQ SRSXD

WRQ

- ( + LQHV s LQ & DQDGLDQ : LOGQUIH 6 HUYLFH : DWURZ O

& RP P LWWHH 3 RSXMWRQ 6 WWV RI 0 LJUDW U\

* DP H % LUGV LQ & DQDGD 1 RYHP EHU &: 6 0 LU
% LUGV 5 HIXO 5 HS 1 R KWs z2z2z FzZV
VFI HF JF FD FDQELUG VWWV QRY QRY BH SGI

% DQNV ,VODQG & DQDGD f 1 f

6 SULQJ Z DV YHUl OW RQ % DQNV ,VDQG / HVVHU 6 QRZ * RRVH
QHVWQJ Z DV GHOD\ HG DQG D DUJ HU WKDQ QRUP DOSURSRUWRQ RI

WH ELUGV Z HUH QRQ EUHHGHUV

& DVZ HOODQG - ( + LQHV S LQ & DQDGLDQ : LOGQLIH 6 HUYLFH

DWU RZ O& RP P LWWHH 3 RSXMWRQ 6 WWKV RI 0 L
JUDWRU * DP H % LUGV LQ & DQDGD 1 RYHP EHU &: 6
0 LJU %LUGV 5 HIXO 5 HS 1 R K W\ zZzZ27Z FZV

VFI HF JF FD FDQELUG VWWYV QRY QRY BH SGI

DQONHU % D\ HQW3 HQLQVX® 1 XQDYXW & DQDGD

f 1 f

7 KH VHDVRQ Z DV D IHZ GD\V OODW MGJLQJ IURP FRQGLWRQV LQ
& DP EULGJH % D\ 1 R P DMRU VQRZ IDOOV RFFXUUHG GXULQJ WH
VXUYH\ SHULRG IURP WR -XQH WRXJK VQRZ VOHHWUDLQ
VT XDOOW RFFXUUHG DCP RVW GDLO DQG WKLV SHULRG Z DV DOVR

P RUH Z LQG\ WDQ XVXDO

H REVHUYHG ORW RI HYLGHQFH RI Z LQWU CHP P LQJ DFWY LW
EXW YHU IHZ OYH OHP P LQJV Z HUH VHHQ $ UFWF ) R[ HV
6QRZ\ 2 Z O / RQJ WLHG $ UFWF DQG 3 RP DULQH 6 NXDV DQG

5 RXJK HJJHG % X] ] DUGV Z HUH UDUH EXWS$ UWLF ) R[ HV EUHG

9 -RKQVWRQ

DUUDN / DNH 4 XHHQ 0 DXG * XA % LUG 6 DQFW DU\

1 XQDYXW & DQDGD f 11 f 1
7 KH WP LQJ Rl VSULQJ WKDZ Z DV DYHUDJH Z LW VQRZ
FRYHU RQ 0 D\ DQG FRP SCHW FCHDUDQFH E\ P LG -XQH LFH
EUHDN XS RQ P DMRU ULYHUV WRRN SOOFH RQ -XQH 6 WRQJ

Z LQGV RZ DLU WP SHUDWUHV DQG P RUH SUHFLSLWWRQ RQ DY

HUDJH H[ SHULHQFHG LQ -XQH UHVXOMG LQ DEDQGRQP HQW RI



QHVW E\ JHHVH / HVVHU 6 QRZ DQG 5 RVVV DQG RZ HU WDQ

DYHUDJH EUHHGLQJ VXFFHVV

/ HP P LQJV DQG YROHV Z HUH UHMWYHO DEXQGDQW LQ
Z LW VP DOOP DP P DOV SHU WDS QLI KW LQ FRP

SDUHG W VP DGO P DP P DO/ SHU WDS QLI KW LQ

WH VP DOOP DP P DOLQGH[ LQ Z DV WKH KLJ KHVWUHFRUGHG
DW. DUUDN / DNH VLQFH WH VWUWRI P RQLWULQJ VP DOOP DP

P DODEXQGDQFH LQ

$ UFWF ) R[ HV Z HUH DOVR UHDOWYHO DEXQGDQW LQ Z LW
IR[ HV VHHQ SHU NP WHDYHOHG LQ FRP SDUHG
Z LW IR[ HV VHHQ SHU NP WDYHOHG LQ $ UFWF
) R[ UHSURGXFWRQ DSSHDUHG W EH P RGHUDW LQ Z LW
UHSURGXFLQJ GHQV SHU NP LQ FRP SDUHG Z LW

UHSURGXFLQJ GHQV SHU NP LQ 7 KHUH Z DV D KLJ KHU

GHQVLW RI UHSURGXFLQJ GHQV LQ WWH JRRVH FRORQ\ WDQ WHUH

Z DV RXWLGH WH FRORQ\ GHQV SHU NP FRP SDUHG W
GHQV SHU NP LQ DQG GHQV SHU NP FRP
SDUHG WR GHQV SHU NP LQ UHVS HFWY HO 7 KH

P DMRUW RI IRRG WNHQ E\ $ UFWF ) R[ HV DW . DUUDN / DNH
Z HUH HJJV Z KHUHDV CHP P LQJV JRRVH FDUFDVVHV DQG
XQNQRZ Q IRRGV P DGH XS RQQ D VP DO SRUWRQ RI WH IRRG
WNHQ $ UFWF ) R[ HV WVRRN RQ DYHUDJH HJJV SHU
KRXU GXULQJ WH QHVWQJ VHDVRQ LQ DQG HJJV SHU
KRXU GXULQJ WH QHVWQJ VHDVRQ LQ 0 RVWRI WKHVH HJJV
Z HUH FDFKHG IRU OODWU XVH Z KHUHDV P RVWP P LQJV
Z HUH EURXJKWEDFN W GHQ VLWV RQO RI WH

CHP P LQJV Z HUH FDFKHG

0 HDQ QHVWLQLWDWRQ GDW IRU JHHVH LQ Z DV DYHUDJH

1 HVWVXFFHVV Z DV LQ RZ HU WKDQ WKH WQ
\ HDU DYHUDJH IRU 6 QRZ DQG 5 RVVV $ QVHU URVVLL JHHVH
SUREDEQ GXH W SRRU Z HDWHU FRQGLWRQV GXULQJ LQFXED
WRQ EXW. LQJ ( LGHU QHVWVXFFHVV Z DV DERXWDYHUDJH ' XH
WR WH OUIH VLI H DQG VI QFKURQRXV QHVWQJ RI WH FRORQ\
GHSUHGDWRQ E\ $ UFWF ) R[ HV JXOOW DQG VNXDV RQ JHHVH Z DV
P LQLP DO DQG WKLV IDFWU GRHV QRWDSSHDU W IXFWDW P XFK

DQQX DO

HOHW 5 $ QVDXVNDV * 6 DP HQXV

6 HH DOVR K W& Z ZZ XVDVN FD ELRRIJ\ IR[ UHVXONKW O
$ AVDXVNDV 5 7 1 XWLWRQDOHFRORJI\ DQG SRSXMWRQ
ELRORJ\ RI 5 RVVV * HHVH 8 QSXEQVKHG UHSRUWRI WH

& DQDGLDQ : LOGQLIH 6 HUY LFH

& KXUFKLOO 0 DQLWED & DQDGD f 11 f 1:

7 KH VSULQJ RI Z DV YHU HDUQ DQG DERYH DYHUDJH
WP SHUDWUHV SUHYDLOHG IRUP RVWRI WH SHULRG IURP WH EH
JLQQLQJ RI 0 D\ WR 2 FWEHU 6 QRZ GLVDSSHDUHG ORQJ EHIRUH
P\ DUULYDO -XQH DQG WKH EUHDN XS RQ WH & KXUFKLOO
5 LYHURFFXUUHG LQ WKH CDVWGD\ V RI 0 D\ * RQH RI WH HDUGQHVW
GDW YV UHP HP EHUHG E\ WH ORFDO UHVLGHQW $ W SLFDOO KLJK

WP SHUDWUHV UHDFKLQJ f& Z HUH UHFRUGHG LQ WH VW
GD\ V RI 0 D\ DQG WKH ILUVWGD\ V RI -XQH 7 KLV Z DV IRORZ HG
E\ WH P RUH VHDVRQDEGH Z HDWHU DYHUDJH -XQH W HDUG

- X0 Z LWK VKRUWVSHORI VQRZ FRYHURQ -XQH DQG FRVH
WR |UHH] LQJ WP SHUDWUHV LQ WH ILUVW GD\V RI -XO + QRW

DW SLFDOIRU WLV SCDFH

7 KLV Z DV WKH VHFRQG \ HDU RI YHUW RZ P P LQJ QXP EHUV
QR CHP P LQJV Z HUH FDXJKWDW& KXUFKLOO QRU NP IDUWHU
VRXW - X% RLY 0 DQLWED 0 XVHXP RI 0 DQ DQG 1 DWUH
LQQLSHJ SHUW FRP P DQG QR CHP P LQJV Z HUH VHHQ GXU

LQJ ILHGG Z RUN

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

6 HY HUDO GHQV RI DQ $ UFWF ) R[ Z HUH DFWYH LQ WH DUHD DQG
WH $ UFWF 6 NXDV DQG + HUULQJ * XQOOV EUHG LQ UHJ XU QXP

EHUV LQ WKH VDP H DUHDV 7 HUULMRULHV RI 5 RXJK CGHJJHG + DZ N
0 HUOQ DQG 1 RUKHUQ + DUULHU NQRZ Q W P H Z HUH YDFDQW
EXWELUGYV RI WKH W R DWWHU VSHFLHV Z HUH RFFDVLRQDO3 VHHQ

LQ WKH DUHD

7 KHUH Z HUH XVXDO QXP EHUV RI JHHVH DQG WH\ Z HUH GRLQJ
Z HOO FOXWKHV GLGQ W VHHP W EH VP DOHU WDQ XVXDO DQG
IOHGJ LQJ VXFFHVV DSSHDUHG W EH JRRG WR * WHP HQGRXV
GLIIHUHQFH Z LW WH MDVW\ HDU Z KHQ Z H VDZ OUJH JRVAQJYV
YHU\ UDUHO DQG XVXDO3 RQO RU Rl WKHP Z LW SDUHQW
6 SULQJ KXQWQJ Z DV DORZ HG DQG HQFRXUDJHG LQ RUGHU W
UHGXFH WH QXP EHUW RI JHHVH WKDWDUH GHYDVWWQJ KDELWWLQ
WH QHDUE\ FRCRQ\ DW/ D 3 HURXVH % D\ DQG W D CHVVHU H[ WVHQW
DOVR DW & KXUFKLOO + RZ HYHU WLV SUHVVXUH GLGQ W GLP LQLVK
QXP EHUV RI QHVWQJ SDLUV LQ DQ\ VXEVWQWDO Z D\ LI DWDQO
% UHHGLQJ RI 7 XQGUD 6Z DQV 6 DQGKLOO & UDQHV DQG / LWWH
* XOOW Z DV FRQILUP HG DUH NQRZ Q W EUHHG LQ VRP H \ HDUV
& UDQHV Z HUH FRP P RQ DV QRQ EUHHGHUV DQG EUHG YHU

UDUHO

$ P HULFDQ * ROGHQ 3 (RYHUV QHVWG LQ KDA WH QXP EHUV RI
WH \ HDU EHIRUH LQ DQ DUHD RI DERXW NP Z KHUH LQ
QHVW Z HUH IRXQG LQ RQO Z HUH NQRZ Q / HVVHU
< HOORZ GHJV 7 ULQJD IDYLSHV DOVR QHVWG LQ WH ORZ HU QXP

EHUY WDQ WH \ HDU EHIRUH & RQYHUVHO LOOGHHUV & KD
UDGULXV YRFLIHUXV DQG KLP EUHOV Z KLFK EUHG LQ YHW RZ
QXP EHUV LQ LQ EUHG LQ WHLU KLJ KHVWQXP EHUV RI
WH VW \ HDUV + LJK QXP EHUV RI KLP EUHOV FRLQFLGHG
Z LIWK WKH KLJK DEXQGDQFH RI DVW\ HDUTV EHUULHV VWQO S UHVHQW
LQ WKH VSULQJ DQG WKH ELUGV Z HUH RIWQ VHHQ IHHGLQJ RQ
WHVH EHUULHV $ OKRXJK QR IRUP DO VXUYH\V RI 6 KRUWELOHG

RZ LWKHU / LP QRGURP XV JULVHXV Z HUH GRQH XQXVXD

P DQ\ QHVW Z HUH IRXQG E\ FKDQFH / DSMQG % XQWQJ +* RQH
Rl WKH FRP P RQHVWSDVVHULQHV LQ DWCHDVWWH MDVWVL[ GHFDGHV
GLG QRWEUHHG IRU WKH ILUVWWWP H WHUH Z HUH VWOO W R SDLUV
MDVW \ HDU DQG RQQO RQH SDLU RI 6P LWV / RQJVSXU & DO

FDULXV SLFWV DO/R D FRP P RQ EUHHGHU LQ WKH SDVW Z DV VHHQ

7 KH RQVHWRI QHVWQJ Z DV YHU HDUO DQG VR WH KDWKLQJ
GDWV Z HUH WH HDUQHVW RQ UHFRUG |IRU VHYHUDO VSHFLHV
6 KRUWE LOOHG RZ LWKHU - XQH $ P HULFDQ * RGOGHQ
3 RYHU DQG + XGVRQLDQ * RGZ LW / LP RVD KDHP DVWFD

-XQH ) RU FRP SDULVRQ KDWKLQJ RI * ROGHQ 3 (RYHU DQWFL

SDWG RQ - X0 Z HUH DP RQJ WKH CDWHVWUHS RUWG

1 HVWQJ VXFFHVV Z DV UHFRUGHG RQO IRU * ROGHQ 3 RYHUV
Z KHUH DO RI QHVW IRU Z KLFK WH RXWRP H Z DV NQRZ Q
KDWKHG VXFFHVVIXQOO 7 KLV Z DV WKH KLIKHVW KDWKLQJ VXF
FHVV RQ UHFRUG IRU WLV VSHFLHV + DWKLQJ RFFXUUHG RYHU D
SHULRG RI GD\ VvV -XQH - X0 WXV VI QFKURQ\ Z DV
VLP LODU VR WKH RWHU Z DUP VHDVRQ RI DQG Z DV RZ HU
WDQ LQ WH FROG \ HDU RI Z KHQ DO QHVW KDWKHG
Z LWKLQ GD\'V 7 KH P HDQ KDWKLQJ GDW Z DV -XAQ DQG WH
GLVWILE XWRQ Z DV DSSUR[ LP DWVHO QRUP DO & OXWK VLIH Z DV

W SLFDOIRU WLV SCDFH

$ V GHP P LQJV DUH QHYHU SCHQWIXO LQ WH DUHD HYHQ GXULQJ
WH EHVW\ HDUV ( ULFD 1 RO SHUV FRP P KLI K QHVWVXFFHVV
Rl1 Z DGHUV LQ D \ HDU RI YHU ORZ URGHQWQXP EHUV FDQ EH UH
MDWG W VSHFLDO] DWRQ RI $ UFWF ) R[ HV DQG $ UFWF 6 NXDV RQ
RWHU DEXQGDQW S UH\ JHHVH HJJV DQG SDVVHULQHV UHVSHF

WY HO



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

%\ C(RW,VODQG & DQDGD f 1 f

) RU WKH WLUG FRQVHFXWYH \ HDU EUHHGLQJ FRQGLWRQV Z HUH
XQIDYRXUDEM™ IRU * UHDWU 6 QRZ * HHVH RQ %\ RW,VDQG ,Q
VQRZ FRYHU Z DV WKH KHDYLHVWUHFRUGHG VLQFH VWGLHV
EHJDQ LQ 7 KH WP LQJ RI QHVWQJ Z DV QHDU QRUP DO
+ RZ HYHU ERW QHVWQJ HIIRUWDQG P HDQ FOXWK VLI H Z HUH
EHRZ DYHUDJ H 1 HVW VXFFHVV Z DV DOVR EH®RZ DYHUDJ H
GXH P DLQO WR SUHGDWRQ E\ $ UFWF ) R[ HV DQG DYLDQ
SUHGDWUV Z KLFK Z DV UHODWYHO KLIK GHVSLW DQ DEXQGDQFH
Rl CHP P LQJV 7 KH UHGXFHG UHSURGXFWYH HIIRUW DQG KLJK
SUHGDWRQ SUHVVXUH DUH H[ SHFWG WR UHVXONLQ EHCRZ DYHUDJH
SURGXFWRQ RI \ RXQJ EXWP XFK KLIKHU WDQ WH UHFRUG RZ
RI 1 RQHWHMVV GXH W WHLUKLIK SRSXMWRQ GHYHO D

UJH IDOOIAJ KWLV H[ SHFWG

- + XJKHV s LQ & DQDGLDQ : LOGAIH 6 HUYLFH : DWURZ O

& RP P LWWHH 3 RSXMWRQ 6 WWV RI 0 LJUDW U

* DP H % LUGV LQ & DQDGD 1 RYHP EHU &: 6 0 LU
% LUGV 5 HI XO 5 HS 1 R K W\ Z2227Z FzZV
VFI HF JF FD FDQELUG VWWYV QRY QRY BH SGI

7 UDLOO,VDQG DUXSHOr 9 DOH\ * UHHQM®QG f 11

N S FE

7 KH VQRZ P HONSDWWUQ Z DV LQ WKH DYHUDJH UDQJ H

7 KH URXWQH VXUYH\ V RI WKH CHP P LQJ Z LQWU QHVW UHYHDGCHG D
FRQWQXDWRQ RI WH RZ HYHQ D VAJ KWUHFRYHU Z DV DSSDU
HQW Z KHQ FRP SDUHG W WH GHHS GHSUHVVLRQ UHFRUGHG LQ

7 KH ORZ DEXQGDQFH RI CHP P LQJV DV DO/R LQIHUUHG
IURP WDSSLQJ HIIRUW WURXJKRXW WH VXP P HU RQQ W R
DQLP DOV FDXJKW Z DV UHICHFWG LQ WH UHVSRQVH RI SUHGD

WR UV

6 QRZ\ 2 Z OV Z HUH DEVHQW DQG LI WHUH Z HUH DQ\ EUHHGLQJ
DWWHP SW DP RQJ / RQJ WLHG 6 NXDV WKH\ Z HUH QRWUHFRUGHG
2 QO RQH $ UFWF ) R[ GHQ LQ WH Z KRO YDOH\ Z DV RFFX
SLHG E\ D IDP LO Z LW FXEV 5 HJDUGLQJ 6 WDW WH UHFRUG RI
SUHGDWRQ RI Z LQWU QHVW KDV VKRZ Q WDWIHZ LQGLYLGXDOV
P XVWKDYH EHHQ SUHVHQWLQ HDUO Z LQWU EXWLQGL
FDWRQV SURYLGHG E\ WNDSSLQJ LQ VXP P HU VXJJHVWG WDW
WH\ Z HUH WHQ SXVKHG W WH HGJH RI RFDO H[ WQFWRQ
7 KHVH REVHUYDWRQV UHP DLQ LQ AQH Z LW WH JHQHUDO WHQG
VXJJHVWQJ D GHM\ HG UHVSRQVH RI WH 6 WDW W WH CHP P LQJ

I|XFW DWRQV

7 XQGUD EUHHGLQJ ELUGV QNH . LQJ ( LGHUV DQG / RQJ WLAHG
XFNV VXIIHUHG IURP WH LQFUHDVHG SUHGDWRQ SUHVVXUH DQG
WH VFDUFLW RI 3 WUP LJDQV P D\ DO/R KDYH EHHQ UHODWG W D
VKLIWW DOMUQDW S UH\ $ SSDUHQWD Z DGHUV Z HUH DO/R DI
IHFWG MXGJLQJ ITURP WH YHW IHZ MYHQLOHV REVHUYHG LQ
HDUO $ XJXVW % DVHG RQ WH ORQJ WUP SDWWHUQV EHFRP LQJ
DSSDUHQWLQ WLV V\ VWHP Z H Hl SHFWDQ RXWEUHDN RI WH CHP

P LQJ GXULQJ WH SUHVHQWZ LQWU

% 6 LWWHU

= DENHQEHUJ * UHHQOQG f 11 f 1:

7 KH EUHHGLQJ VHDVRQ IRU Z DGHUV DW= DFNHQEHUJ 5 HVHDUFK
6 WWRQ LQ 1 RUKHDVW* UHHQMQG VWUWG Z LW FORVH WR DYHU
DJH FRQGLWRQV LH P RGHUDW VQRZ FRYHU DQG VXQQ\
KRXU GD\'V 6 R WH ELUGV SUHSDUHG IRU HJJ @D\ LQJ LQ P LG
-XQH Z LW WH ILUVYW6 DQGHUOQJ & DAGULY DCED FOXWK LQLWDWG
RQ -XQH DV WKH YHU\ HDUQHVWIRXQG % XWIURP WR
-XQH SRRU Z HDWHU SUHYDLOHG FXOP LQDWQJ LQ D JHQXLQH

VQRZ VW UP RQ -XQH 7 KH JURXQG Z DV FRYHUHG Z LW

DERXW FP RI QHZ VQRZ WDWWRN GD\ VW P HONLQ WKH
RZ ®DQG EXWDERXWD Z HHN RQ WH KLJKHU VORSHV Z KHUH WH

FRYHUP D\ KDYH EHHQ FRQVLGHUDEO WLFNHU

7 KH UHVXOWN Z DV GHYDVWWQJ IRU WH Z DGHUV 0 DQ\ ELUGV
JDWHUHG LQ ICRFNV RQ WH IHZ VQRZ IUHH IHHGLQJ VLWV DQG
VHYHUDO HJJV Z HUH IRXQG VFDWWUHG RQ WH JURXQG £ P DQ\
P RUH P D\ KDYH EHHQ IRXQG E\ [IR[HV DQG VNXDV 2 QH
XQAQ Z DV IRXQG GHDG EXW DJDLQ WH VNXDV P D\ KDYH
FOHDUHG WH JURXQG EHIRUH Z H KDG D FKDQFH WR I1LQG DQ\
WLQJ 2 XWRI D WVRWORI FOXWKHV DQG EURRGV IRXQG GXU
LQJ WH VHDVRQ = WKH (RZ HVWQXP EHUVLQFH WH YHU\ |LUYW\ HDU
+ RQO RQH & RP P RQ 5 LQJHG 3 RYHU WUHH 6 DQGHUOQJ RQH
XQAQ DQG RQH 5 XGG\ 7 XUQVWQH FOXWK KDG EHHQ LQLWDWG
EHIRUH RU GXULQJ WH VQRZ VW UP DQG VRP H RI WHVH KHGG
UHGXFHG FOXWKHV RI GRZ Q WVR RQH DQG W R HJJV 7 KH RWHUV
Z HUH HLWKHU LQLWDWG VKRUW) DIWU WH VWUP RU P RVW Z HUH
UHS ODFHP HQW FOXWKHV LQLWDWG GD\ V DIWVHU WKH RVV RI
WH RULJLQDO FOXWK $ 5 XGG\ 7 XUQVWRQH FOXWK LQLWDWG
DURXQG WH VWRUP Z DV LQFXEDWG IRUDERXW GD\ VDQG KHGG

QR HP EW RV

$ SSDUHQWD P RVW 6 DQGHUOQQJV DQG XQAQV SURGXFHG UH

SMFHP HQW FOXWKHV Z KLGH RQO DERXW RQH WLUG RI WH
5 XGG\ 7 XUQVWQHV DSSDUHQWL GLG VR 7 R Z KDWH[ WVHQW WKH
5 HG . QRW & DAGULV FDQXWYV UHMDLG LV XQNQRZ Q EXW WLV
Z DV WKH VSHFLHV Z LW P RVWELUGV VHHQ LQ ICRFNV XS W LQ

RQH JURXS GXULQJ WH LQFCHP HQWZ HDWHU SHULRG

$ V H[ SHFWHG QXP EHUV RI CHP P LQJV Z HUH EXLOGLQJ XS WLV

\ HDU LOQGLYLGXDOV Z HUH VHHQ E\ RQH REVHUYHU

$ W HDVW SDLUV RI / RQJ WLOHG 6 NXDV DQG W R SDLUV RI
6 QRZ\ 2 Z O SURGXFHG HJJV DQG WUHH $ UFWF ) R[ GHQV
LQVLGH WH YDOH\ KHOG SXSV 3 UHGDWRQ RQ Z DGHU QHVW Z DV
DWOHDVW Z KLFK LV DWWH XSSHUHQG RI WH UDQJH IRXQG
VR IDU 7 KLV GRHVQIWLQFOXGH QHVW GHSUHGDWG EHIRUH EHLQJ
IRXQG 6R RXU GDW GR QRWVXSSRUW WH DOMUQDWY H S UH\
WK HR U\ LH WDWZ DGHUV DQG RWHU WQGUD QHVWQJ ELUGV HV
FDSH QHVW DQG \ RXQJ SUHGDWRQ LQ CHP P LQJ ULFK \ HDUV
) R[ HV VHHP W VHDUFK IRU DQG HDWZ KDWYHU WH\ ILQG HGL
ECH DQG SUHGDWRQ RQ ELUG QHVW LV P RUH QANHO W EH SUL
P DULO D IXQFWRQ RI IR[ HIIRUW SHU DUHD VTXDUH DQG
KHQFH WH YDULDWRQ LQ QHVWDQG \ RXQJ SUHGDWRQ D UHVXOWNRI

IXFWDWQJ IR[ QXP EHUV DQG UHSURGXFWRQ

,Q VSLW RI DOO WLV WH QXP EHUV RI MXYHQLOH Z DGHUV UH

FRUGHG GXULQJ FRXQW LQ WKH GHOMV DWWH FRDVWHYHU W LUG
GD\ GXULQJ $ XJXVWSRLQWG W D JRRG EUHHGLQJ VHDVRQ LQ
FHQWDO KLIK $ UFWF * UHHQMQG ( YHQ 5 XGG\ 7 XUQVWQHV
DSSHDUHG LQ JRRG QXP EHUY VR WH VQRZ VW UP P D\ QRW

KDYH KDG WKH VDP H HIITHFWLQ RWHU SDUW RI WH UHJLRQ
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3 DYHO6 7 RP NRYLFK 0 LNKDLO< 6 RORYLHY
5 HSURGXFWYH SHURUP DQFH RI ELUGV HYHU Z KHUH GHSHQGV
RQ P XONSOH IDFWUV + RZ HYHU LQ WH $ UFWF DQG 6 XEDUFWF
Z KHUH ELRGLYHUVLW LV UHGXFHG DQG DELRWF FRQGLWRQV DUH
H[ WWHP H FRP SDUHG Z LW WP SHUDW UHJLRQV UHSURGXFWYH
VXFFHVV VKRZ V DQQXDO IXFWDWRQV RI KLIK DP SAWGH GH
SHQGLQJ SULP DULO RQ SUHGDWRQ SUHVVXUH RQ HJJV DQG
FKLFNV DV Z HOODV RQ WH Z HDWHU UHJLP H ,QIRUP DWRQ UH
FHLYHG | URP CRFDAWHV VHH DERYH DORZ HG XV WR DVVHVV
WH EUHHGLQJ FRQGLWRQV RI ELUGV LQ WH $ UFWF FLUFXP SRODU
UHJ LRQ LQ 7 KH GDW DYDLDEO IRUDQDO VLV GLIIHUHG LQ
FRP SCHWQHVV DQG KDG DQ LUUHJ XDU JHRJUDSKLFDO GLVWLE X
WRQ ) DFWUV DIITHFWQJ ELUG UHSURGXFWRQ DQG WH SDWHUQ RI
EUHHGLQJ VXFFHVV FRXOG EH UHYHDOHG P RVWFOHDUO |IRU WRVH
UHJ LRQV IURP Z KLFK P DQ\ FRP SCHP HQWU UHSRUW Z HUH UH
FHLYHG DQG LQ Z KLFK LQWQVLYH TXDQWWWYH VWGLHV RI QHVW
LQJ VXFFHVV Z HUH XQGHUWNHQ DWCHDVWIRU VRP H ELUG VSH
FLHY 6 XFK DQ RSWP DO FRP ELQDWRQ RI FLUFXP VWQFHV RF
FXUUHG Z LWLQ MUIJH UHJLRQV RI WH VRXW RI < DP DO SDUWRI
7 DLP \' U UDQJ HO ,VDQG LQ 5 XVVLD DQG WH Z HVWRI $ ODVND
LQ $ P HULFD 5 HODEO LQIRUP DWRQ RQ (RFDO FRQGLWRQV Z DV
DYDLDEO IURP RWHU UHJLRQV EXWLWFRXOG QRWEH FRQVLG
HUHG UHSUHVHQWWYH RI D Z LGHU DUHD 7 KH JHRJUDSKLF GLVWL
EXWRQ DQG VHDVRQ VSHFLILF IDFWUV DIITHFWQJ ELUG UHSURGXF
WYH VXFFHVV LQ WKH $ UFWF LQ DUH GLVFXVVHG EHRZ

HDWK HU DQG RWKHU DELRWF IDFWUV

7 KH P DS RI GHYLDWRQV RI P RQWO P HDQ DLU WHP SHUDWK UHV
IRU - XQH IURP WKH DYHUDJH RYHU WH OOVW \ HDUV ) L

RQ SDJH FOHDUO VKRZ V D SUHYDCHQFH RI KLIK WP SHUD
W UHV LQ WKH $ UFWF DWWH EHJLQQLQJ RI WKH EUHHGLQJ VHDVRQ
7 KHVH FRQGLWRQV RFFXUUHG LQ ( XURSH HVWHUQ DQG & HQWDO
6 LEHULD WKH QRUW RI WH 5 XVVLDQ ) DU ( DVW WKH VRXW DQG
QRUWK Z HVWRI $ CDVND DURXQG + XGVRQ % D\ LQ & DQDGD DQG
LQ P RVWRI * UHHQ®MQG / RZ -XQH WP SHUDWUHV RFFXUUHG
RQO RQ SDUWRI WH WUULWRU\ RI < DNXWD EHW HHQ WKH / HQD
DQG . RO P D ULYHU LQ ( XUDVLD LQ Z HVWHUQ $ ODVND LQ SDU
WFXU RQ WKH 6 HZ DUG 3 HQLQVX(MD DQG LQ P RVWRI WH QRUWK

R1 & DQDGD IURP $ OODVND WR % DIILQ ,VDQG

( YDOXDWRQ RI VSULQJ SKHQRORJ\ E\ UHVSRQGHQW JHQHUDGO
DJUHHG Z LWK VWH GHVFULSWRQV DERYH RI WH GLVWLEXWRQ RI
DLU VWP SHUDWKUH GHYLDWRQV LQ -XQH 7 KXV DQ XQXVXDCO CDW
DQG FROG VSULQJ Z DV UHSRUWG IURP P RVWRI $ CDVND DQG WKH
QRUWK RI & DQDGD Z KLCH VSULQJ Z DV HYDOXDWHG DV HDUO RU
DYHUDJH DCP RVWHYHU Z KHUH LQ ( XUDVLD ( YDOXDWRQ E\ UH
VSRQGHQW Z DV XQGRXEWGO DIIHFWG QRWRQO E\ SUHYDLAQJ
VHP SHUDWK UHV EXWDOVR E\ WKH DP RXQWRI VQRZ DFFXP XDWHG
E\ VSULQJ DV VSHHG RI WKDZ DO/R FRQWLEXWYV W VWKH VSULQJ
WP LQJ ) RU H[DP SCH VSULQJ Z DV OOW RQ WKH & KXNRWN\
3 HQLQVX M EHFDXVH RI GHHS VQRZ DQG GHVSLW KLIK -XQH
VHP SHUDWKUHV ,Q FRQWDVW WH VP DOODP RXQWRI VQRZ LQ VKH
,QGLILUND 5 LYHU DUHD < DNXWD UHVXOMG LQ DQ HDUO VSULQJ
GHVSLW GHFUHDVHG DLU WP SHUDWKUHV LQ -XQH 1 RWEO VP DO
DP RXQW RI VQRZ UHP DLQHG XQWO VSULQJ DFURVV P XFK RI
QRUWKHUQ ( XURSHDQ 5 XVVLD DQG Z DV DOVR UHFRUGHG LQ HDVW
HUQ < DNXWD ,QGLILUND DQG RO P D ULYHUV 3 ULELRI ,V

MDMQGV DQG WH QRUW $ OODVND $ OVR (RZ Z DWU WEGH RU DE
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VHQFH RI ICRRG LQ VSULQJ Z HUH UHSRUWG IURP WHVH UHJLRQV
,Q FRQWDVW XQXVXDOO GHHS VQRZ RQ WH 6 HZ DUG 3 HQLQVX D
LQ $ ODVND DQG RQ %\ RW,VDQG LQ & DQDGD Z DV WH P DLQ
UHDVRQ IRU WH H[ WHP HO W WDZ DQG SHUKDSV IRUCRZ DLU
WP SHUDWUHV LQ -XQH ,Q VRP H UHJLRQV RO 3 HQLQVX D
VRXWHUQ $ MODVND WKH VRXW RI + XGVRQ % D\ VS ULQJ VWUW LQ
0 D\ RUHYHQ LQ OODWH $ SULO UDWHU WDQ LQ -XQH Z KLFK FRXGOG
SRWQWDOO FRQWLEXW W WH GLVFUHSDQF\ EHW HHQ WKH -XQH
WP SHUDWUH P DS DQG SKHQRORJLFDO UHSRUW IURP UHVSRQ

GHQW

7 KH P DS Rl GHYLDWRQV RI P RQWO P HDQ DLU WP SHUDW UHV
IRU-XQ IURP WH DYHUDJH RYHUWH VW \ HDUV ) LJ
RQ SDJH LQGLFDWYV WH SUHYDCHQFH RI D Z DUP RUHYHQ KRW
VXP P HU LQ WH $ UFWF 7 KH FROG -XO Z HDWHU LQ Z HVWHUQ
6 LEHULD DQG WH QRUW HDVWUQ 1 RUW $ P HULFD P RVW RI
$ ODVND DQG WH ORZ HU UHDFKHV RI WH 0 DFNHQ]LH 5 LYHU
VWRG RXWDJDLQVWWH JHQHUDO SDWHUQ 7 KH ORFDAW UHSRUW
JHQHUDOO DJUHHG Z HOOZ LW WH DERYH SLFWUH DQG VXP P HU
Z DV HYDOXDWG HLWHU DV Z DUP DQG P RVWRIWQ GW RU

DV FROG Z KLOH LQWUP HGLDW JUDGHV Z HUH DCP RVWDE VHQW

([ WHP H HYHQW Z HUH UHSRUWG IURP VRP H UHJLRQV Z KLFK
DIIHFWG RU FRXOG DIIHFWWH UHSURGXFWYH SHURUP DQFH RI
ELUGYV 7 KH DERYH P HQWRQHG XQXVXDO W VSULQJ LQ Z HVW
HUQ $ ODVND FDXVHG SURQRXQFHG GHFUHDVH RI QXP EHUV DQG
SUREDEQ DEDQGRQP HQWRI QHVWQJ E\ VRP H VSHFLHV RI ELUGV
SRYHUV % DU WLAHG * RGZ LW DQG GLYHUV DV Z HOO DV GH
D\ HG UHSURGXFWRQ LQ RWHUV ,Q WH =DFNHQEHUJ DUHD RI
QRUW HDVW* UHHQM®MQG WH UHWUQ RI FROG Z HDWHU DQG Z LQ
WU FRQGLWRQV LQ P LG -XQH DIWVWHU WKH VWUWRI Z DGHU EUHHGLQJ
UHVXOMG LQ P RVWFOXWKHV SHULVKLQJ DQG WHQ ELUGV UH QHVW
LQJ 5 HSURGXFWRQ E\ VRP H VSHFLHV 7 XUQVWQH . QRW
Z DV SUREDEOQ HQWUHO GLVUXSWG E\ WLV HYHQW $ GYHUVH
Z HDWHU LQ WH . DUUDN / DNH DUHD LQ & DQDGD FDXVHG DEDQ
GRQP HQW RI QHVW E\ JHHVH DQG UHMWYHQO ORZ EUHHGLQJ
VXFFHVV 6 XGGHQ DQG SURCRQJHG FRRQQJ DQG VWRUP \
Z HDWKHU DWWH HQG RI -XO RQ < DP DODQG Z HVWUQ 7 DLP \ U
KDG D SURQRXQFHG QHJDWYH LP SDFW RQ WH VXUYLYDO RI
FKLFNV LQ P DQ\ VSHFLHV ' HDW RI FKLFNV Z DV GRFXP HQWG
LQ 3 HUHJ ULQH ) DOFRQV 0 HUAQQV DQG 5 RXJK CHJJHG % X]] DUGV
RQ < DP DO & ROG UDLQV LQ COW -XQH LQ % ROV/KH] HP HO/ND\ D
7 XQGUD QRUW HDVWUQ ( XURSH RFFXUUHG GXULQJ WH P DLQ
KDWKLQJ SHULRG IRU VRP H Z DGHU VSHFLHV DQG FRXOG DG

YHUVHO DIIHFWWHLU EUHHGLQJ VXFFHVV

5 RGHQWDE X QGDQFH

3 UHGDWRQ SUHVVXUH RQ HJJV DQG FKLFNV RI JURXQG QHVWQJ
ELUGV LV RIWVHQ EHOAHYHG W GHSHQG RQ WH DEXQGDQFH RI UR
GHQW CHP P LQJV DQG YRV DV DOMUQDWYH SUH\ IRU SUHGD
WUV ) L RQ SDJH GHP RQVWHDWYV WKH SUHYDCHQFH RI (RZ
URGHQWQXP EHUV LQ WH $ UFWF LQ /| HP P LQJV SHDNHG
CRFDOO DW RQO D IHZ VLWV RQ 1 RYD\D =HP OD VRXW

UDQJ HO ,VODQG DQG RQH SRLQWLQ WH CRZ HU UHDFKHV RI WH

RO P D 5 LYHU ,QIRUP DWRQ DERXWKLIK QXP EHUV Rl 1 RUZ H
JLDQ / HP P LQJV [/ HP P XV HP P XV LQ VRP H ORFDAWHV LQ
6 FDQGLQDYLD UHP DLQHG XQFRQILUP HG $ YHUDJH OHP P LQJ
QXP EHUY VRP HWP HV UHIHFWQJ MVW WH CGRFDO VLWDWRQ
Z HUH UHSRUWG IURP P DQ\ VLWV 9 DLIDFK ,VDQG HDVWUQ
7 DLP VU / HQD 5 LYHU GHOM ,QGLJLUND 5 LYHU ORZ HU UHDFKHV
Rl WH . ROP D 5 LYHU UDQJHO ,VODQG QRUWHUQ $ DVND

DUUDN / DNH DUHD DQG %\ RW ,VDQG & DQDGD DQG
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* UHHQMQG 3 RSXMWRQV Z HUH RZ RU GHFUHDVLQJ RQ HDVWUQ
7DLP VU LQ WH / HQD GHOM ,QGLJLUND HDVWUQ & KXNRWN\
3 HQLQVX®M % DUURZ DUHD QRUW $ DVND DQG . HQW3 HQLQVX D
LQ & DQDGD ,Q FRQWDVW DQ LQFUHDVLQJ WHQG Z DV UHSRUWG
IURP % ROVKH] HP HO/ND\ D 7 XQGUD RQH VLW RQ VRXWHUQ < D

P DODQG QRUW HDVW* UHHQMDQG

5 RGHQWQXP EHUV UHDFKHG KLIK RUDYHUDJH CHYHO/ IRU GLIIHU
HQW VSHFLHV RI YRV LQ YDULRXV VRXWHUQ P RVW (RFDOAWHV
< DP DO (RZ HU UHDFKHV RI WH / HQD DQG . RO P D ULYHUV WH
VRXW & KXNRWN\ 3 HQLQVXOMD DQG . DUUDN / DNH ) LJ RQ
SDJH 9 RH QXP EHUV LQFUHDVHG W GLIIHUHQWGHJ UHHV RQ
WH . RO 3 HQLQVXOD % ROVKH] HP HO/ND\ D 7 XQGUD DQG VRXW

HUQ < DP DO LGHVSUHDG GHFUHDVHV RI YR SRSXMWRQV
Z HUH DSSDUHQWLQ WH Z HVYW$ DVND DQG RQ WKH VRXW & KXNRW

VNV 3 HQLQVX O DIWUKDYLQJ SHDNHG IRUW R SUHYLRXV \ HDUV

3 UHGDWR UV

7 KH GLVWLE XWRQ QXP EHUW DQG EUHHGLQJ RI SUHGDWUV DV LQ
SUHYLRXV \ HDUV Z DV FCRVHO UHODWG W VWKH DEXQGDQFH RI
URGHQW $ UFWF ) R| LV DP RQJ WKH P RVWLP SRUWQWSUHGDWU
DIIHFWQJ VWKH UHSURGXFWYH SHUIRUP DQFH RI WQGUD ELUGV
/ DUJH VFDOH EUHHGLQJ RI $ UFWF ) R[ HV Z DV QRW UHFRUGHG
DQ\ Z KHUH LQ Z LMK WKH H[ FHSWRQ Rl 6W 3 DXO ,hVDQG
Z KHUH $ UFWF ) R[ HV UHO P RVW RQ IRRG IURP WH OLWRUDO
]RQH Z KLOH URGHQW DUH DEVHQW ) LJ RQ SDJH 5 HJ X
DU VLI KWQJV RI EUHHGLQJ DQLP DOV RU DYHUDJH CHYHO/ RI RF

FXSDWRQ RI IR[ GHQV Z HUH QRWG LQ WH UHJLRQV Z LW KLIJK RU

DYHUDJH QXP EHUW RI CHP P LQJV DQG VRP HWP HV DOVR YRCHV
9 DL DFK ,VDQG RQH VLW RQ VRXWHUQ < DP DO ,QGLJLUND DQG
RO P D ULYHUV : UDQJHO ,VDQG 5 XVVLD . DUUDN / DNH
& DQDGD DQG = DFNHQEHUJ DUHD * UHHQOQG 6 SRUDGLFDOO
$ UFWF ) R[ HV EUHG LQ UHJLRQV Z LW (RZ RU HYHQ YHW RZ
CHP P LQJ QXP EHW + RZ HYHU EUHHGLQJ RI $ UFWF ) R[ HV LV
XQFRP P RQ LQ WKH UHJLRQV Z LWK C(RZ URGHQWSRSXMWRQV DQG
HYHQ LQ WRVH VXE DUFWF UHJLRQV Z LW KLIK QXP EHUV RI
YRMHV 1 RQ EUHHGLQJ $ UFWF ) R[ HV Z HUH QXP HURXV RQO LQ
Z HVWHUQ $ ODVND Z KHUH P P LQJ DQG YR SRSXMWRQV
FUDVKHG DFURVV WKH ERDUG ( OVHZ KHUH $ UFWF ) R[ HV Z HUH
FRP P RQ UDUH RUQRWUHFRUGHG $ UFWF ) R[ P RUWQOW GXULQJ
Z LQWU Z DV UHSRUWG [IURP WH GHOMV RI WH / HQD DQG
< XNRQ . XVNRNZ LP ULYHUV LH UHJLRQV RI GHFUHDVLQJ W

RZ URGHQWSRSXMWRQV

2 Z OW Z HUH VHHQ LQ P RVWRFDAWHY DP RQJ Z KLFK VRXWHUQ
VLWV XVXDO3A \ LHOGGHG UHFRUGV RI 6 KRUWHDUHG 2 Z O/ DQG
QRUWHUQ VLWV 6 QRZ \ 2 Z O 6 QRZ \ 2 Z O/ GHILQLWO EUHG LQ
RQO RQ : UDQJHO ,VDQG DQG LQ QRUW HDVWUQ
* UHHQMQG DQG DOHJIJHGAO RQ WH QRUW * \ GDQ 3 HQLQVX D
Z HVWHUQ 6 LE HULD Z KLOH 6 KRUWHDUHG 2 Z OV EUHG LQ WH UH
JLRQV RI KLJK YRCH GHQVLW LQ WH ORZ HU UHDFKHV RI WH 2 Ef
5 LYHU 2 Z OVSHFLHV EUHHGLQJ RQ WH . DQLQ 3 HQLQVXOD DQG LQ
WH ORZ HU UHDFKHV RI WH RO P D 5 LYHU Z HUH QRW GHWU
P LQHG 1 RQ EUHHGLQJ RZ O/ Z HUH FRP P RQ RQ 9 DLIDFK ,V
MDQG 6 QRZ\ DQG LQ WKH RZ HU UHDFKHV RI WH 2 Ef 5 LYHU
6 KRUWHDUHG Z KLOH HOVHZ KHUH REVHUYDWRQV RI RZ OV Z HUH

VSRUDGLF ) L RQ SDJH

) LI X UH $ EXQGDQFH RI $ UFWF ) R[ HV LQ WKH $ UFWF LQ



) LI X UH $ EXQGDQFH RI RZ O/ LQ WKH $ UFWF LQ

) LI XUH $ EXQGDQFH RI 3 RP DULQH 6 NXDV LQ WH $ UFWF LQ
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7 KH 3RP DULQH 6 NXD LV D URGHQWVSHFLDOVW OGNH WH 6 QRZ \

2 Z0 -XGJLQJ E\ WH P DS RI VSHFLHV VWWV 3 RP DULQH
6 NXDV GLG QRWEUHHG DFURVV P RVWRI WHLU UDQJH LQ

) RQ SDJH 6 ROAWU QHVWQJ Z DV UHSRUWG DWM VW

VLWV / HQD GHOM ,QGLJLUND & DSH % DUURZ DQG 0 DCR] HP HO
VND\' D 7 XQGUD / RFDOO P RGHUDW CHP P LQJ QXP EHUV Z HUH
P DLQWLQHG DWWH IRUP HU VLWV Z KLOH WKHUH Z DV QR FRP

SHOAQJ HYLGHQFH RI EUHHGLQJ DWWH OWWHU VLW 3 RP DULQH
6 NXDV SUHSDUHG WR EUHHG RQ UDQJ HO ,VDQG EXWJIDYH XS
EHIRUH HJJ @D\ LQJ 1 RQ EUHHGLQJ 3 RP DULQH 6 NXDV DUH
P RVWD VHD ERXQG DQG QRUP DOO UDUH LQ WH WQGUD Z KHUH
QXP EHUV DWEHVWFDQ EH VXEMFWW VKRUWWUP LQFUHDVHV , WLV
QRWEH WDWVRP H DUHDV Z LW DYHUDJH RUORZ URGHQWSRSXD
WRQV Z HUH XVHG IRU EUHHGLQJ E\ 6QRZ\ 2 Z O EXWQRWE\
3 RP DULQH 6 NXDV DQG YLFH YHUVD $ SSDUHQW WH W R WQ
GUD SUHGDWUW Z LW WH P RVWSURQRXQFHG VSHFLDA] DWRQ RQ

URGHQW UHVSRQG GLIIHUHQWD WR FKDQJHV LQ URGHQWQXP EHUV

+ LJK QXP EHUW RI [/ RQJ WLGHG 6 NXDV DQG 5 RXJK CGHJJHG

% X]] DUGV Z HUH DOVR W SLFDO LQ LQ VKRVH DUHDV Z LW LQ
FUHDVHG URGHQW DEXQGDQFH QDP HO RQH VLW RQ VRXWHUQ
< DP DODQG WH CRZ HU UHDFKHV RI WKH . RO P D LQ WH FDVH RI
VNXDV DQG 9 DLIDFK ,VODQG DQG VWKH CRZ HU/ HQD 5 LYHU LQ WKH
FDVH RI EX]]DUGV %RW VSHFLHV Z HUH UHSRUWG DV EHLQJ
FRP P RQ DWP DQ\ VLWV EXWVWH VWWV RI VNXDV UHP DLQHG
XQNQRZ Q LQ P RVW FDVHV 5 RXJK CHJJHG % X]]DUGV Z HUH
FRP P RQ DQG EUHG LQ CRFDAWHV Z LK KLJK DYHUDJH DQG HYHQ
RZ URGHQWQXP EHW EXWVWH COWHU RSWRQ UHVXOMG LQ WKH
DSSDUHQWVKRUWJH RI IRRG DQG KLIK P RUMOAW RI FKLFNV LQ
QHVW H J LQ % ROVKH] HP HO/ND\ D 7 XQGUD DQG QRUWK Z HVWHUQ
7DLP \U 8 VXDOO EUHHGLQJ Z DV LQLWDWG E\ RQO D VP DO
SURSRUWRQ RI VWKH 5 RXJK CHIJJHG % X]]DUGIV SRSXMWRQ
Z KHQ IRRG UHVRXUFHV Z HUH LQVXIILFLHQW HJ LQ VWKH / HQD

5 LYHU GHOMD

UP LQHV Z HUH UHSRUWG IURP ORFDAWHV 3 ROOU % HDUV GH
VWR\ HG FOXWKHV LQ JHHVH HLGHU DQG JXQ FRORQLHV RQ LV
MDQGV LQ SDUW RI 1 RYD\D =HP OD DQG SUHGDWRQ E\ DEXQ
GDQW% URZ Q % HDUV SUHVXP DEO GG W VXEVWQWDO GHFUHDVH
Rl UHSURGXFWYH VXFFHVV LQ HLGHU DQG JXQ FRORQLHV RQ WH
VRXW & KXNRWN\ 3 HQLQVXO®D 5 HG R[ HV UDWHU WDQ $ UFWF
) RLHV Z HUH WKH SULQFLSDOWUUHVWLDO SUHGDW UV LQ VRP H VXE
DUFWF VLWV % UHHGLQJ 5 HG ) R[ HV Z HUH DSSDUHQW) DEVHQW
IURP WH 9 HAND\ D 5 LYHU DUHD RQ WH & KXNRWN\ 3 HQLQVX D

Z KHUH URGHQW Z HUH DWORZ CHYHO/

LVWULE XWRQ DQG QXP EHUV RI WKQGUD ELUGV

7 KH QXP EHUV GLVWLEXWRQ DQG SRSXMWRQ VWXFWUH Rl WKQ
GUD ELUGV FDQ FKDQJH GHSHQGLQJ RQ WH FRQGLWRQV GXULQJ
VWKH EUHHGLQJ VHDVRQ $ Q HDUO WDZ DQG Z DUP Z HDWKHU
VWP X WG QHVWQJ RI 6QRZ * HHVH RQ UDQJ HO ,VODQG LQ
KLJ KHU W/KDQ XVXDOQXP EHU/ LQFOXGLQJ D KLJK SURSRUWKRQ RI
ILUWWWEUHHGHUWY ( DUO DQG Z DUP VSULQJ Z HDWKHU LQ WH ( XUD
VLDQ WK QGUD FRXOG KDYH EHHQ H[ SHFWG W DORZ VRP H ELUG
VSHFLHV WV QHVWIDUWHU QRUXK VWKDQ QRUP DO DQG LQVWQFHV RI
VKLV Z HUH UHSRUWHG ) RU WKH ILUWWWP H EUHHGLQJ E\ 6 N\ CDUN
Z DV UHFRUGHG RQ 7 DLP \ U DV Z HOODV QHVWQJ LQ FRQVLGHUDE CH
QXP EHUW E\ 5 X11V DQG 3 HFWRUDO 6 DQGSLSHUV RQ WKH H[ WHP H
QRUWK Z HVWHUQ 7 DLP \ U 5 XIIV RRG DQG & RP P RQ VDQGSL
SHUW SHQHWDWG LQW % ROVKH] HP HO/ND\ D 7 XQGUD LQ KLJIKHU

WDQ XVXDO QXP EHU W QHVW * ROGHQ 3 ORYHUV Z HUH UDUH LQ

% ROVKH] HP HO/ND\ D 7 XQGUD DQG RQ VRXWHUQ < DP DO Z KLFK
LV GLIILFXOVWR H[ SDLQ JLYHQ LQFUHDVHV LQ WH DEXQGDQFH RI
P RVWZ DGHW WHUH 7 KH GHFUHDVH LQ QXP EHUV RI EUHHGLQJ
& RP P RQ ( LGHUY RQ WKH FRDVWOEDUULHU LVODQGV RI WH % HDX
IRUW6 HD Z DV SUREDEO GXH W DQ DXWP Q VWUP DQG WKH IRO
RZ LQJ FKDQJH LQ GLVWLEXWRQ RI GULIW RRG XVHG E\ WH
ELUGV IRU QHVWQJ 7 KH GHFUHDVLQJ WHQG LQ QHVWQJ FRCORQLHV
Rl % UHQW * HHVH LQ WH < XNRQ . XVNRNZ LP HOMD Z DV
SUREDEOQ FRQWLEXWG W E\ D YDULHW RI IDFWU VXFK DV
HJJLQJ E\ KXP DQV SUHGDWRQ DQG IRRGLQJ RI QHVWVLWV LQ

P LG - XQH

3 RSXMWRQV RI : LORZ * URXVH DQG 5 RFN 3 WUP LIJIDQ DUH

NQRZ Q W H[ KLELWF\ FOLFDOIOXFWDWRQV RI D (DUJH DP SAWGH
,QFUHDVHG QXP EHUV RI JURXVH LQ P DQ\ UHJLRQV RI WH FLU
FXP SROMU UDQJH LQ LV RI QRWE O LQWUHVW ,Q SDUWFX DU
D KLJK DEXQGDQFH RI : LORZ * URXVH Z DV UHSRUWG IURP WH

DQLQ 3 HQLQVXMD W R VLWV LQ Z HVWUQ 6 LEHULD WH ORZ HU
UHDFKHV RI WH / HQD 5 LYHU DQG RO P D 5 LYHU VRP H VLWV
RQ WKH & KXNRWN\ 3 HQLQVXOD VLWV RQ WH 6 HZ DUG 3 HQLQVX D
DQG WR WH QRUW RI LW 7 KH VSHFLHV QXP EHUV Z HUH HYDOXDWHG
DV DYHUDJH LQ P DQ\ CRFDOWHV 5 RFN 3 WUP LIDQV Z HUH QX
P HURXV RQ WH QRUW * \ GDQ DQG WH QRUW Z HVWUQ 7 DLP \ U
Z KLOH WKH SRSXOMWRQ LQ QRUW HDVWUQ * UHHQODQG Z DV DWD

RZ

% UHHGLQJ VX FFHVV

) LI XUH RQ SDJH VKRZ V ELUG EUHHGLQJ VXFFHVV EDVHG RQ
H[ SAFLWHYDOXDWRQ E\ UHVSRQGHQW DQG RU LQIHUHQFH IURP
WHLU XQDP ELIXRXV GDW + LJK YDOXHV SUHYDLCHG LQ ( XUDVLD

RI VLWV Z LW DVVLI QHG EUHHGLQJ VXFFHVV Z KLCH
DYHUDJ H DQG RZ FRP ELQHG DFFRXQWG IRU
RQO KDA RI WKH WVRWO $ GO IRXUVLWYV Z LWKK RZ VXFFHVV DUH LQ
Z HVWHUQ ( XUDVLD EXWQHDUO KDA RI WH VLWV Z LW JRRG VXF
FHVV DOVR DUH FRQFHQWDWG WHUH P DNLQJ WH GLIIHU
HQFH EHW HHQ WH Z HVWUQ DQG HDVWHUQ 5 XVVLDQ $ UFWF HVV
SURQRXQFHG * RRG UHSURGXFWYH SHURUP DQFH E\ WQGUD
ELUGV LQ HDVWHUQ 6 LEHULD LV DOVR FRQILUP HG E\ WH XQXVXDQO
KLJK MKYHQLCH UDWRV LQ VRP H Z DGHU VSHFLHV RQ WHLU Z LQ
WULQJ JURXQGV LQ $ XVWDOD VHH SDSHUE\ 0 LQWQ HW DO LQ

WKLV LVVXH

7 KH XQDQLP RXV HYDOXDWRQ RI ELUG UHSURGXFWYH VXFFHVV LQ
Z HVWHUQ $ ODVND DV (RZ LV LQ DFFRUGDQFH Z LW UHSRUW DERXW
D FUDVK LQ URGHQWSRSXOMWRQV DQG D P DUNHG LQFUHDVH LQ S UH
GDWRQ SUHVVXUH LQ FRP ELQDWRQ Z LW D ODWH VSULQJ 5 HVSRQ
GHQW DO/R UHSRUWG CRZ UHSURGXFWYH VXFFHVV LQ QRUW Z HVW
DQG QRUW & DQDGD DQG UHWG LWW XQIDYRXUDEOH Z HDWHU
FRQGLWRQV DQG KLIJK SUHGDWRQ ,Q SDUWFXOMU JRRVH SURGXF
WYLW Z DV VXEVWQWDOO UHGXFHG E\ SUHGDWUV RQ %\ ORW,V
MQG GHVSLW DQ DEXQGDQFH RI CHP P LQJV 7 KLV Z DV SURED
EQ GXH W WH LQDELOW RI CHP P LQJ SRSXMWRQV GHFUHDV
LQJ DIWHU KDY LQJ SHDNHG LQ WR VDWVI\ WKH GHP DQGV RI
WH VWO QXP HURXV SUHGDWUV % LUG UHSURGXFWYH VXFFHVV
Z DV QRW KLIK LQ WH VXUYH\ HG ORFDOWHV RI QRUW HDVW
* UHHQDQG GXH W VXEVWQWDO SUHGDWRQ RQ HJJV EXWQXP
EHUV RI MKYHQLOH Z DGHUV LQ DXWP Q FRQFHQWDWRQV LQGLFDWG

EHWHU UHSURGXFWRQ HOVHZ KHUH LQ * UHHQODQG



& RP SDULVRQ Z LWK SUHGLFWRQV IRU

3 UHGLFWRQV Rl ELUG UHSURGXFWYH VXFFHVV LQ WH $ UFWF VHH
3 $ UFWF % LUGV’ S LQYROYHG D SUHVXP SWRQ RI \ HDU
SHULRGLFLW LQ F\ FAQJ P P LQJ SRSXMWRQV DQG UHMDMWG
IXFWDWRQV LQ SUHGDWRQ SUHVVXUH KLOH WKLV V\ VWHP LV
SUREDEOQ FRUUHFWIRU 7 DLP \ U URGHQWF\ FOFLW FDQ EH GL
IHUHQWHOVHZ KHUH LQ WKH $ UFWF 7 KXV SUHGLFWRQV IRU

Z HUH UHDQA] HG RQO SDUWX ,Q WH Z HVWUQ SDUWRI ( XUDVLD W
FHQWDO7 DLP \ U (RFDOLQFUHDVHV LQ URGHQWSRSXMWRQV Z HUH
UHSRUWG IRU YRV EXWQRWIRU CHP P LQJV SRVVLEQ H[ FHSW
IRU) HQQRVFDQGLD $ V SUHGLFWHG FRUUHVSRQGLQJ CRZ QXP
EHUV RI $ UFWF ) R[ HV DORZ HG VXFFHVVIXO UHSURGXFWRQ E\
ELUGV Z KLFK W VRP H H[ WHQWZ DV DGYHUVHO DIIHFWG E\ XQ
IDYRXUDEMH Z HDWHU LQ SDUWFX®MU LQ WH QRUWHUQ SDUW RI

Z HVWHUQ 6 LE HULD

,Q WKH HDVWUQ SDUWRI ( XUDVLD IURP HDVWUQ 7 DLP \ UW WH
% HULQJ 6 WDLW CHP P LQJ SRSXOMWRQV Z HUH H[ SHFWHG W
FUDVK Z LW WH H[ SHFWG FRQVHTXHQFH RI SUHGDWR UV
VZ LWKLQJ W HJJV DQG RZ UHSURGXFWYH SHURUP DQFH RI
ELUGV DV D UHVXON / HP P LQJ QXP EHUV DFWDOO GHFUHDVHG
EXWD Z LGHVSUHDG DQG UDSLG FUDVK Z DV QRWREVHUYHG $ V D
UHVXON WKH GLVWLEXWRQ RI $ UFWF ) R[ HV DQG RWHU URGHQW
VSHFLDOVW SUHGDW UV FKDQJHG VR WDW LQ P RVW DUHDV W H\
IRXQG VXIILFLHQWIRRG UHVRXUFHV Z LWKRXWKDYLQJ D FDWVWR
SKLF LP SDFW RQ EUHHGLQJ ELUGYV * RRG UHSURGXFWYH SHU
IRUP DQFH RI ELUGV IRORZ HG SDUWFXOUOQ IRUVRP H VSHFLHV
EDVHG RQ $ XVWDODQ GDW RQ MXYHQLCH UDWRV 7 KXV SUHGLF

WRQV IRU WLV SDUWRI WH $ UFWF Z HUH QRWFRQILUP HG

3 UHGLFWRQ RI D (RZ VWJH LQ CHP P LQJ DQG YR SRSXMWRQV
LQ Z HVWHUQ $ ODVND DQG WKH DVVRFLDWG KHDY\ SUHGDWRQ RQ
HJJV Z DV IX0O UHDQ] HG % HLQJ DJJUDYDWG E\ D (ODWH VS ULQJ
WKLV VFHQDULR UHVXOMG LQ UHSRUW RI SRRU UHSURGXFWYH VXF
FHVV IURP EUHHGLQJ JURXQGV LQ $ CDVND DQG LQ FDWK GDW IRU
% DU WLCHG * RGZ LW LQ VRXW HDVWS$ XVWDOD 7 KH P RUH VXF
FHVVIXO UHSURGXFWRQ RI Z DGHUW REVHUYHG QHDU % DUURZ LQ
QRUWKHUQ $ CDVND GHYLDWG IURP WH JHQHUDO SDWHUQ IRU XQ

NQRZ Q UHDVRQV

1 XP EHUV RI & RODUHG / HP P LQJV VWUWG W LQFUHDVH LQ
QRUW HDVW* UHHQOQG DV H[ SHFWG Z KLOH ( UP LQHV GURSSHG
W WHLU GRZ + RZ HYHU QXP EHUV RI $ UFWF ) R[ HV Z HUH VXE
VWQWDO DQG VXIILFLHQWW FDXVH D QRWEH GHFUHDVH LQ ELUG
UHSURGXFWYH VXFFHVV WHUH 2 EVHUYHG EUHHGLQJ SURGXFWY
LW Z DV ORZ HU WKDQ H[ SHFWG EXWP D\ KDYH EHHQ KLJKHU

HOVHZ KHUH LQ WKH UHJ LRQ

3 UHGLFWRQV IRU VXP P HU

/ HJLWP DW SUHGLFWRQV IRU VXP P HU DUH SRVVLE®H IRU
WRVH UHJLRQV IRU Z KLFK WHUH LV DYDLODEC LQIRUP DWRQ RQ
WH G\ QDP LFV Rl URGHQWQXP EHUV DQG UHDWG UHDFWRQV E\
SUHGDWUV % DVHG RQ WH DVVXP SWRQ RI D \ HDUF\ FOH P

P LQJ SRSXMWRQV FDQ EH H[ SHFWG W LQFUHDVH QRWEO Ll
QRWW SHDN RQ Z HVWUQ 7 DLP \ U ,QGLFDWRQV RI LQFUHDVLQJ
SRSXMWRQ WHQGV Z HUH IRXQG LQ CHP P LQJV RQ < DP DODQG
LQ % ROVKH] HP HOYVND\ D 7 XQGUD Z KHUH WHUH LV DOVR WKH SR

WQWDO IRU WKH DUHD RI KLIK YRM QXP EHUV W VSUHDG §$ V
VXP LQJ WKDWS$ UFWF ) R[ HV Z LOO QRWLQFUHDVH LQ DEXQGDQFH
URGHQWVSHFLDAVW SUHGDWUV Z LOO KDYH VXIILFLHQWIRRG Z LW

RXWLP SDFWQJ KHDYLO RQ WH UHSURGXFWRQ RI WQGUD ELUGV
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WURXJKRXWDQ H[ WVHQVLYH DUHD IURP QRUW HDVWUQ ( XURSH W
Z HVWHUQ 7 DLP \'U 6R JRRG EUHHGLQJ E\ ELUGV LV QANHO W

RFFXUWHUH

) DUKHU HDVW LQ < DNXWD GHP P LQJ SRSXMWRQV Z LOO SURED
EO UHDFK WKHLU ORZ HVW VWJH LQ VWKH F\ FCH 7 KH H[ SHFWG
KLI K DEXQGDQFH RI $ UFWF ) R[ HV DQG VKHLU GHYDVWWQJ LP

SDFWRQ ELUGV LQ SUREDEO KDV EHHQ GHOD\ HG W VXP

P HU 7 KXV WKH FKDQFHV RI JRRG EUHHGLQJ SHURUP

DQFH E\ ELUGV LQ HDVWHUQ 6 LEHULD DUH SRRU DQG UHSURGXFWYH
VXFFHVV P D\ EH YHU RZ $ SURWDFWG EXWVXEGXHG SHDN
RI CHP P LQJ QXP EHW RQ UDQJ HO ,VADQG GXULQJ WKH DVW
\ HDUV VKRXOG JLYH Z D\ W D GHFUHDVH Z LK VWKH DVVRFLDWHG
LQFUHDVH LQ ELUG SUHGDWRQ E\ $ UFWF ) R[ HV DQG LP SDLUP HQW

R1I QHVWQJ VXFFHVV

* LYHQ (RZ SRSXMWRQV RI VP DOOURGHQW LQ Z HVWHUQ $ ODVND
LQ VXP P HU QXP EHUV RI $ UFWF DQG SUREDEO 5 HG
IR[ HV VKRXOG GHFUHDVH UDSLGO DV D UHVXONRI LQFUHDVHG P RU
Wwaw DQG HP LJUDWRQ 7 KLV Z LOO UHGXFH SUHGDWRQ S UHVVXUH
RQ EUHHGLQJ ELUGV DQG WKH\ Z LOOSHU RUP EHWWHU GXULQJ WH

EUHHGLQJ VHDVRQ WKDQ LQ $ OKRXJK XQFCHDU LWLV
SRVVLECH WDW WHUH Z LOO EH LQFUHDVHG Z LQWU P RUW AW RI
$ UFWF ) R[ HV RQ WH 1 RUK 6 RSH LQ $ ODVND IRORZ HG E\

IDLUO JRRG ELUG UHSURGXFWRQ

,Q QQH Z LWK VWKH \ HDU F\ FOFLW RI CHP P LQJV LQ QRUWK HDVW
* UHHQDQG URGHQW QXP EHUV Z LOO FRQWQXH W LQFUHDVH DQG
P D\ VKRZ CRFDOSHDNV $ UFWF ) R[ HV DQG ( UP LQHV Z LOOKDYH
DQ DEXQGDQW VXSSO RI IRRG VR WHLU DGYHUVH LP SDFW RQ
ELUGV Z LOOEH UHD[ HG DQG UHSURGXFWRQ RI VWKH CDWWU Z LOO EH

VXFFHVVIXO

7 KH DERYH UHJLRQDO SUHGLFWRQV P D\ EH P RGLILHG E\ SRRU
Z HDWHU Z KLFK XVXDOO KDV D QHJDWYH HIITHFWRQ ELUG UHS UR
GXFWYH VXFFHVV 6 XP P LQJ XS Z H FDQ H[ SHFWDQ DYHUDJH RU
KLIK SURSRUWRQ RI MXYHQLCH ELUGV DP RQJ $ UFWF P LJUDQW
RQ WH ( DVW $ WDQWF ) O Z D\ DQG WH 10 Z D\V XVHG E\
EUHHGHUV IURP $ ODVND LQ DXWP Q ,Q FRQWDVW WKH MW
YHQLOH UDWR Z LOO EH (RZ RQ WKH ( DVW $ VLDQ $ XVWD®DVLDQ
) @ Z D\ Z KLFK JDWHUV ELUGV SULP DULG IURP HDVWHUQ 6 LEH

uLbD

7 KH P RVWVLP SCH DQG LQIRUP DOP RGHO RI WH SURFHVVHV LQ
$ UFWF ELRW Z DV HP SCR\ HG W SURGXFH WH DERYH JHQHUDO
L] HG FRQFOXVLRQV HDWHU HIITHFW FDQQRW EH SUHGLFWG
Z KLOH WKH IRUWFRP LQJ VWJH RI WH URGHQWF\ FOH DQG WH
DVVRFLDWG UHDFWRQ E\ SUHGDWUV VRP HWP HV DUH GLIILFXONW
DVVHVV HYHQ LQ CRFDOWHV Z LW ORQJ WUP GDW VHULHV DYDLO
DECH 7 KH UHP DLQLQJ VRXUFHV RI YDULDWRQ LQ WKH DFFXUDF\ RI
WH SUHGLFWRQV GHSHQGV RQ WH DFFXUDF\ DQG JHRJUDSKLFDO

FRYHUDJH RI WKH XQGHUO LQJ GDW
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SURYLGHG IRUD VLQJ XH ILUVW FRQWILEXWU SHU VLWH LQ D IRUP

QDP H DGGUHVV SKRQH ID[ H P DLOSURMFW

$ QGUHHYD 7 DW DQD 5 HP LJDQRYQD
UDVQRDUP H\ VND\ D 6 W 0 RVFRZ
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8 6% |
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$ UW XNKRY $ CH[ DQGHU ,YDQRYLFK
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5 XVVLD $ UFWF ( [ SHGLWRQ RI

WH 5 XVVLDQ $ FDGHP \ RI 6 FLHQFHV
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% RULVRY = DNKDU = DNKDURY LFK

,QVWWW RI ELRORJLFDOSUREGCHP V RI FUL ROW] RQH 3 U

/ HQLQD < DNXWN 5 XVVLD
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, 9 7 UDYLQD
7 DLP \ UVN\ 6 WWH 5 HVHUYH FRQWFWDGGUHVV 5 XVVLD
0 RVFRZ ,]P DLRYVN\ EXOrYDU

H P DLO VWVKRY# Z UDQJHOP VN UX

UDQJ HO ,VDQG LV RQH RI WH DUJ HVWLVADQGV LQ WH HDVWUQ
SDUWRI WH 5 XVVLDQ $ UFWF NP DQG LV VLWDWG DW

01 7Z R WLUGV RI WKH LVODQG LV RFFXSLHG E\ P RXQWLQ
ULGJHV XS W D P D[ LP LP XP HCGHYDWRQ RI P DVO H[
WQGLQJ HDVWW Z HVWEHW HHQ WH SOMLQV W WH QRUW DQG
VRXW 3 URQRXQFHG UXJJHGQHVV RI UHOHI DQG LQWUFHSWRQ RI
WH SUHYDLOQJ FRGOG Z LQGV E\ WKKH P RXQWLQV GHWUP LQH VXE
VWQWDO GLITHUHQFHV LQ (RFDOFQP DWF FRQGLWRQV LQ GLIIHUHQW
SDUW RI WKH LVODQG ) RULQVWQFH WH P HDQ -XQO WP SHUDW UH
Lv qC RQ WH VRXWHUQ FRDVWRI WKH LVODQG Z KLOH WH
WP SHUDWUH LQ LQODQG ORFDOMWHYV LV VLI QLILFDQW) KLJ KHU DW
WR qC $ CH[ DQGURYD , WLV QRWZ RUW\ WDW VXU

IDFH J OODFLDWRQ LV DC® RVWHQWUHO DEVHQWGXH W WH JHQHU

DGO FRQWQHQWO FQP DW 3 HWR Y VN\ < XUWHY
6 WVKRY HWDO
9 HIHWWRQ RQ : UDQJHO ,VDQG EH®RQJV W D VHSDUDW

UDQJ HOVXE W SH RI DUFWF WWQGUD FKDUDFWUL] HG E\ XQLT XH
IORULVWF ULFKQHVV DQG KLJK GLYHUVLW RI SMQWFRP P XQLWHV
IRU VXFK D KLIK ODOWWGH LQFOXGLQJ UHQAFWFRP P XQLWHV RI
WQGUD VWHSSH DQG VWHSSH WSHV $ CH[ DQGURYD < XUW
VHY HWDO < XUWHY 3 HWR Y VN\ 0 DQ\ SH
FXQADU IHDWUHV RI WH LVODQG ELRW DORQJ Z LW LW GLYHUVH
FRQGLWRQV DUH H[ SCADLQHG E\ LW GHYHORSP HQW Z LWLQ WH
YDVW % HULQJ LDQ QG Z KLFK Z DV QRW DIIHFWG E\ VXU DFH
J ODFLDWRQ DQG E\ SHULRGLF LVODQG LVRODOWRQ ) LQDO VHSDUD
WRQ RI WH LVODQG IURP WH FRQWQHQWKDSSHQHG LQ WH HDUG
+ RORFHQH Z KHQ 3 HLVWFHQH OQGVFDSHV VWUWG W WDQV
IRUP LQWR W QGUD (DQGVFDSHV RI WKH SUHVHQWW SH $ FFRUGLQJ
W WH RSLQLRQ RI 9 9 3 HWRYVN\ DQG % $ < XUWHY
WH SUHVHQWLQVX DU (DQGVFDSH RI UDQJ HOLV P RVWVLP LODU W
MQGVFDSHV SUHYDLAQJ LQ WKH OODWH 3 CHLVWRFHQH RQ WH GUDLQHG

FRQWQHQWOVKHQ

7Z R VSHFLHV RI CHP P LQJV 9 LQRJUDGRYTTV / HP P LQJ ' L
FURVWQ\[ YLQRJUDGRYL DQG 6 LEHULDQ / HP P LQJ [/ HP P XV
VLELULFXV SRUWQNRL DUH WH RQQO URGHQW LQKDELWQJ WH
QDWUDO KDELWW RQ : UDQJHO ,VDQG 9 LQRJUDGRY IV DQG
6 LEHULDQ OHP P LQJV RQ UDQJ HO ,VODQG DUH UHSURGXFWYHO
LVROWG IURP UHVSHFWYH FRQWQHQWO IRUP V RI WH & KXNRW
VN 3 HQLQVX D DQG GLIITHU VL) QLI LFDQWD IURP WHP
NDUW RCORJ LFDOO

& KHUQ\ DY VN\ R] ORYVNL 3 RN

URYVN\ HW DO & RARQL] DWRQ RI UDQJ HO ,VDQG E\
CHP P LQJV SUREDEOQ RFFXUUHG E\ GLIIHUHQW URXWYV DQG DW
GLIIHUHQWWP HV & HUWLQ LP SRUWQWFKDUDFWULVWFV RI 9 LQR
JUDGRYfV / HP P LQJV DUH DSSDUHQW). VLP LODU W WRVH RI
3QRUWK $ P HULFDQ" W SH DQG DFFRUGLQJ WR WKH K\ SRWHVLV RI
& KHUQ\ DY VN\ R] GRY VN\ WHLU DQFHVW UV FRXGOG
KDYH FRP H WVR WH LVODQG WURXJK WH QRUWHUQ SDUWRI WH
FRQWQHQWO VKHO IURP $ ODVND VNLSSLQJ WH & KXNRWN\
3 HQLQVX®M $ FFRUGLQJ W P RUSKRORJLFDO DQG F\ WRJHQHWF
FULWHULD WKH ORFDOVXEVSHFLHV RI WH 6 LEHULDQ / HP P LQJ KDV
D 3 DHDUFWF RULJLQ DQG FRORQL] HG WH LVADQG IURP WH Z HVW

DSSUR[ LP DWHO DW WKH VDP H WP H DV 6 LEHULDQ / HP P LQJV

FRORQL] HG WH 1 HZ 6 LEHULDQ ,VDQGV & KHUQ\ DYVN\ HW DO

,Q WH VQRZ IUHH SHULRG 9 LQRJUDGRY(fV / HP P LQJV LQKDELW
GU VFUHH VORSHV RI KLOOV DQG ULYHU DQG VWHDP WUUDFHV Z LW

UDWHU VSDUVH EXW VSHFLHV ULFK S®MQW FRP P XQLWHV GRP L

QDWG E\ VKUXEV 6DQ[ DQG U\ DV JHQHUD JUDVVHV DQG
KHUEV 6 LEHULDQ / HP P LQJV SUHIHU KDELWW FKDUDFWUL] HG E\
P RGHUDW RU H[ FHVVLYH Z HWEQJ DQG UHDWYHO GHQVH YHJH
WWRQ QHFHVVDULO LQFOXGLQJ OXVK IHHGVWII £ JUDVVHV DQG
KHUEV + RZ HYHU VSDWDO VHJUHJDWRQ RI W R CHP P LQJ VSH
FLHV RQ WH LVODQG LV QRWFRP SCHW DQG D Z LGH UDQJH RI

KDE LWW LV LQKDELWG E\ ERW VSHFLHV

5 RGHQWVSHFLDOVW SUHGDW UV RQ WH LVADQG DUH UHSUHVHQWG
E\ $ UFWF ) R[ $ (RSH[ DJRSXV 6QRZ\ 2 Z O1\FWD VFDQ
GLDFD 3 RP DULQH 6 WHUFRUDULXV SRP DULQXV DQG / RQJ WLAHG

6W RQJLFDXGXV VNXDV ' RURJRL

\QDP LFV RI CGHP P LQJ QXP EHUV

3 HULRGLF SURQRXQFHG IOXFWDWRQV RI CHP P LQJ QXP EHUV RQ
UDQJHO ,VADQG GHWUP LQLQJ WR CUIH H[ VHQW WKH VWW RI
SRSXMWRQV RI RWHU LQKDELWQW RI WH WQGUD EHFDP H DS
SDUHQW W WKH |LUVW UHVHDUFKHUW RQ WKH LVODQG 7 KH HDUGQHVW
NQRZ Q DOXVLRQ WR H[ WHP HO KLJK SHDNV RI CHP P LQJ QXP
EHUV RQ WH LVADQG Z DV P DGH E\ 0 LQHHY + H QRVHG
VKDW GXULQJ WKH \ HDW RI KLV VW\ RQ WKH LVDQG
VWH DEXQGDQFH RI CHP P LQJV DORZ HG RZ O/ W Z LQWHU
RQO LQ Z KLCH ©LQ VXP P HU QXP HURXV CHP P LQJV
Z HUH WIDP SCHG E\ SHRSCH Z KHQ Z DONLQJ LQ WKQGUD® -XGJ
LQJ E\ WKH KLIK QXP EHUW DQG VXFFHVVIXO QHVWQJ RI 6 QRZ \
2 Z oW RQ WH LVODQG LQ 3 RUMQNR P
P LQ) DEXQGDQFH LQ WHVH \ HDW Z DV DYHUDJH RU KLIK
6 0 8 VSHQVN\ IRXQG WKDWP DQ\ RZ O/ QHVWHG RQ WKH LVIDQG
LQ EXWLQ WH\ DEDQGRQHG EUHHGLQJ GXH W RZ

CHP P LQJ QXP EHUV FLWWRQ LQ 3 RUMQNR

5 HDVRQDEO FRP SOHW UHFRUGLQJ RI CHP P LQJ G\ QDP LFV RQ

UDQJ HO ,VDQG Z DV VWUWG IURP P LG V 1 XP EHUV RI
WH W R CHP P LQJ VSHFLHV Z HUH DYHUDJH LQ & KHUQ
\ DY VN\ 7 KLV DXWRU UHSRUWG WH GHQVLW RI LQKDE

LWVHG EXUURZ V Rl 9 LQRJUDGRYTV / HP P LQJ W EH KD DQG

Rl 6 LEHULDQ / HP P LQJ DV KD ) aQw DOVR FKDU
DFWUL] HG CHP P LQJ QXP EHUV DV DYHUDJH LQ DQG QRWG
AOWMYH FKDQJH LQ % X W Z DV 3 ULFK Z LW CHP P LQJV’

% HOD\ HY 6 KDP X ULQ & DWKLQJ RI 9 LQRJUDGRY TV

I HP P LQJV DIWU GLIJLQJ RXWEXUURZ V \ LHOGHG GHQVLWHV R
WR DQLP DOV KD Z KLOH WRWO GHQVLW RI WH W R OHP

P LQJ VSHFLHV LQ WH P RVWIDYRUDECH KDELWW FRXOG UHDFK

DQLP DOV KD

DW RQ WKH VWW RI CHP P LQJ SRSXMWRQV LQ DQG
DUH QRW SUHVHQW LQ WKH OWUDWUH EXWGCHP P LQJ QXP
EHUV LQ WHVH \ HDUV FDQ EH FRQVLGHUHG CRZ EDVHG RQ WH
IXUMHU G\ QDP LFV ( 9 6\ URHFKNRYVN\ SHUW FRP P XVHG
YLVXDO HY DOXDWRQ WR FKDUDFWUL] H QXP EHUV LQ DV QRW
H[ FHHGLQJ WKH DYHUDJH Z KLOH WKH YHUW KLIK SHDN LQ
Z DV IRORZ HG E\ D GHFUHDVH W WKH DYHUDJH CHYHO LQ
1 RWZ RUW\ LV D GLIIHUHQW SRLQW Rl YLHZ DFFUHGLWQJ WH
SHDN RI CHP P LQJ SRSXMWRQV QRW W EXW W
UHWKP DU " RURJRL 7 KLV FRQFOXVLRQ Z DV EDVHG
RQ FRP SDULVRQ RI YLVXDO HYDOXDWRQV Rl CHP P LQJ QXP EHUV

GXULQJ SHULRGV Rl VQRZ P HON EHW HHQ DQG



+ RZ HYHU ORQJ WHUP DQDO VLV RI UHSURGXFWYH SDUDP HWAUV RI
6 QRZ\ 2 Z O RQ WH LVODQG / LW LQ % DUDQ\ XN LQGL
FDWG WDWIRRG VXSSO IRURZ OV LQ VXP P HU Z DV LQIH
ULRU FRP SDUHG Z LW DQG W SLFDOIRU D SHULRG RI DYHU
DJH CHP P LQJ QXP EHUV DQG WKH VWUWRI WH GHFUHDVLQJ SKDVH
RI WKH SRSXMWRQ $ FFRUGLQJ O VKRXOG EH FRQVLGHUHG

WH SHDN \ HDU

/ DUJH VFDOH VW GLHV RI YDULRXV IHDWUHV RI CHP P LQJ ELRO
RJ\ LQFOXGLQJ UHJXCU FRXQW RI QXP EHUV DV D SULQFLSDO
FRP SRQHQW Z HUH FDUULHG RXWRQ UDQJ HO ,VODQG LQ
XQGHU WKH CHDGHUVKLS RI ) % & KHUQ\ DYVN\ DV SDUWRI

VWKH ] RRCGRJLFDO H[ SHGLWRQ RI WH ,QVWWW RI % LRCRJILFDO
3URECHP V Rl WKH 1 RUW ) DU ( DVW 6 FLHQFH & HQWHU RI WKH
8 665 $ FDGHP \ RI 6 FLHQFHV 5 HVXOW Z HUH VXP P DUL] HG
DQG WRURXJKO DQDO]HG LQ D Z HOONQRZ Q P RQRJUDSK
& KHUQ\ DY VN\ 7 NDFKHY & RXQW RI UHODWYH CHP
P LQJ QXP EHUV XVLQJ OQHV RI VQDS WDSV Z DV WH SULQFLSDO
VXUYH\ WHFKQLTXH 6 QDS WDSV Z LWKK SCDWRUP V Z HUH LQVWOHG
QHDU EXUURZ KRCHV DQG RQ SDWKV DWD GLVWQFH RI P ( YHU
AQH Z DV H[ SRVHG IRU W R GD\V DQG WDSV Z HUH FKHFNHG
GDLO ,Q DGGLWRQ FRXQW RI CHP P LQJV Z HUH FRQGXFWG
XVLQJ H[ FHVVLYH QXP EHUV Rl WDSV RQ QDWKUDO HQFORVHG
SDWKHV RI WQGUD 7 KH VDP H WIFKQLT XHV Z HUH HP SR\ HG LQ
E\ ' RURJRL GXULQJ VWKGLHV Rl WKH LP SDFWRI
URGHQWVSHFLDOLVW SUHGDW UV RQ VKH G\ QDP LFV RI CHP P LQJ
QXP EHW ) LI XUH VKRZ V WKH UHODWYH QXP EHUV RI CHP P LQJ
SRSXMWRQV LQ EDVHG RQ P D[ LP XP YDOXHV RI
UHODWYH QXP EHU SURYLGHG LQ WKH DERYH P HQWRQHG SXEQ

FDWRQV

7 KH 6 WW 5 HVHUYH 3: UDQJHO ,VDQG" Z DV GHVLI QDWG LQ
DQG LQFXGHG WH Z KROH LVODQG & RXQW RI UHOWYH
CHP P LQJ QXP EHUV Z HUH FDUULHG RXWIURP WR DV
SDUWRI WKH UHVHUYHTV 28 UFKLYHV RI QDWUH" SURJUDP -XGJ
LQJ E\ WKH UDZ GDW DYDLDECGH LQ WH UHVHUYHfV DUFKLYH WH
FRXQW GLG QRWUHSUHVHQWD VLP SCH FRQWQXDWRQ RI WH SUHYL
RXV VWGLHV DV WH WFKQLTXH HP SCR\ HG VWG\ WUP V DQG
UHJ LRQV QAQH H[ SRVXUH GXUDWRQ Z DV VAJ KW GLIIHUHQW
+ RZ HYHU Z H GHFLGHG W SUHVHQWWH UHVXOWN RI WKH
VW GLHV LQ ) L DORQJ Z LW WH VHULHV  XVLQJ
P D[ LP XP YDXHV RI UHOWYH CHP P LQJ QXP EHUV SXEQVKHG
E\ ' HQLVHQNR DQG VXEP LWHG E\ WH VDP H DXWRU W
3% UFKLYHV Rl QDWUH’ 9 LVXDOHYDXXDWRQ RI CHP P LQJ
QXP EHUV DRQJ Z LW REVHUYDWRQV RI EUHHGLQJ VXFFHVV RI
URGHQWVSHFLDAVW SUHGDW UV / LW LQ % DUDQ\ XN I LW
Y LQ 2 YVI DQQLNRY JHQHUDOO DJUHH Z LW FRXQW UH
VXOWN Z LW D VLQJOH GLVFUHSDQF\ UHMWG W 7 KH
MDWHU UHVHDUFK LQGLFDWG WDWQXP EHUV Z HUH (RZ LQ
Z KLOH FRXQW LQGLFDWG WH ORZ HVW QXP EHUY W KDYH RF
FXUUHG LQ Z LWK DQ LQFUHDVH VWUWQJ LQ ' HQLV
HQNR 7 KH P RVWANHO H[ SCDQDWRQ IRU WLV DSSDUHQW
FRQWDGLFWRQ LV WH VWUW RI HP P LQJ SRSXMWRQ JURZ W
IURP W VXP P HU WR DOW W LQIOXHQFH WH EUHHGLQJ

FRQGLWRQV Rl URGHQWVSHFLDAVWS UHGDW UV

LUHFW FRXQW RI URGHQW QXP EHUW RQ WKH LVODQG Z HUH QRW
IXOLOHG LQ GXH W VKH DEVHQFH RI D GHGLFDWG UH
VHDUFKHU EXW YLVXDO REVHUYDWRQV LQGLFDWG SHDN SRSXD
WRQV 3$ UFKLYHV RI QDWW UH’ + RZ HYHU WKH GLVWILE X
WRQ RI QHVWQJ 6 QRZ \ 2 Z O/ LQGLFDWIG WKDWWKHUH Z HUH SUR
QRXQFHG GLIIHUHQFHV LQ IRRG VXSSO LQ GLIIHUHQWSDUW RI WKH
LVDQG / LW LQ

% DUDQ\ XN 7 KH KLI KHVWQHVWQJ GHQ

VLW DQG FOXWK VLIH RI 6 QRZ\ 2 Z OV Z HUH REVHUYHG LQ WH
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VRXW Z HVWRI WH LVODQG DQG WH CRZ HVWLQ WH QRUW HDVW
,Q FRQWHDVW KLIK QXP EHUW RI HP P LQJV DQG UHMWG KLIK
SURGXFWYLW RI RZ OV Z HUH UHFRUGHG LQ LQ WH QRUW
DQG QRUW HDVWRI WH LVODQG GHFUHDVLQJ HOVHZ KHUH / LW LQ

% DUDQ\ XN $ FFRUGLQJ WR YLVXDO REVHUYDWRQV E\
$ 3 6 WHONRY LQ WH DUHD RI KLIK CHP P LQJ QXP EHUV DYHU
DJH GHQVLW RI 9 LQRJUDGRYfV / HP P LQJ LQ Z DV DQL
P DOV KD DQG RI 6 LEHUDQ / HP P LQJ DQLP DOV KD 3% U
FKLYHV RI QDWK UH" 8 QIRUW QDW O WH FRXQWQJ

P HKRG LV QRWGHVFULEHG LQ WKH WH[ W

LUHFWFRXQW Rl CHP P LQJV Z HUH QRWFDUULHG RXWRQ WKH LV
@™QG LQ ( YDOXDWRQ RI VKH VWW Rl SRSXMWRQV EDVHG
RQ YLVXDOREVHUYDWRQV DQG EUHHGLQJ VXFFHVV Rl URGHQWVSH
FLDOLVW SUHGDW UV GLIIHUHG VL] QLILFDQW)\ DP RQJ UHVHDUFKHUV
9 9 %DUDQ\ XN UHSRUWG WKDW CHP P LQJ QXP EHUV GHFUHDVHG
DCP RVWHYHU\ Z KHUH DIWHU WKH WKDZ UHP DLQLQJ KLJK XQWOWH
HQG RI WKH VXP P HULQ D IHZ CORFDOWHV LQ VKH VRXWK DQG FHQ
WH RI WH LVODQG 3$ UFKLYHV Rl QDWKUH" $ FFRUGLQJ WR
VKH RSLQLRQ RI 0 HQ\ XVKLQD DQG 2 YV\ DQQLNRY P

P LQJ QXP EHUV SHDNHG LQ DQG UHDFKHG D CHYHOFRP SD
UDECH Z LWK VWKH SHDNV LQ DQG + RZ HYHU WKLV
RSLQLRQ LV QRWVXSSRUWG E\ HLWHU WH JHQHUDO SDWWUQ RI
CHP P LQJ QXP EHUV LQ SUHYLRXV DQG VXEVHTXHQW\ HDW RU E\
VKH CDWHU SXEQFDWRQ LQ Z KLFK 2 YV\ DQQLNRY FKDUDF
VHUL] HG QXP EHUW DV ORZ W SLFDO IRU WH WRXJK RI D CHP

P LQJ F\ FOH

2 XU RZ Q UHVHDUFK RI OHP P LQJ ELRORJ\ RQ UDQJ HO , VD QG

Z DV FDUULHG RXWIURP WR & RQVLGHULQJ FRXQWQJ
Z LWK VQDS WWDSV W EH LQDSSURSULDW LQ WH UHVHUYH Z H RE
WLQHG GDW RQ CGHP P LQJ QXP EHUV SULP DULO XVLQJ P DUN UH
FDSWUH P HKRGV RQ SQRW DQG FRXQWQJ DRQJ GAQHV RI QYH
WDSV % DLWZ DV QRWSXWLQ WH VSHFLDO FRQVWXFWG QYH
WDSV WKDWZ HUH XVHG IRU WIDSSLQJ 6 FKLSDQRY 7 UDSV
Z HUH SADFHG QHDU EXUURZ KRV DQG RQ SDWV EHW HHQ KRV
DWD GLVWQFH RI P RQ SQRW DQG P DSDUWDCRQJ WDQVHFW
QAQHV 7 UDSV RQ SRW DQG QQHV Z HUH FKHFNHG DQG
WP HV D GD\ UHVSHFWYHQ 0 \ H[ SHULHQFH LQGLFDWYV W DWW LV
GHQVLW RI WDSV DORZ HG XV W FDWK QHDUOG DO UHVLGHQW
CHP P LQJV GXULQJ WUHH GD\'V 9 LVXDOHYDOXDWRQ RI CHP P LQJ
QXP EHUV XVLQJ D UDQN VFDO 7 UDY LQD Z DV HP
SR\ HG LQ DGGLWRQ W FDWKHV W DVVHVV WKH VIWKDWRQ LQ GLI

IHUHQWUHJ LRQV RI WH LVCDQG

. Q VWH SRSXMWRQ RI CHP P LQJV Z DV ORZ DFURVV VKH
Z KROH LVODQG / HP P LQJ QXP EHUV LQ VXEVHTXHQW\ HDUV DUH
LOX VWDWHG LQ ) LI EDVHG RQ WH UHVXOW REWLQHG IURP W R
SHUP DQHQW SCRW RFFXS\LQJ GLIIHUHQW KDELWW DQG LQKDE
LWG SULP DULO E\ 9 LQRJUDGRYTV / HP P LQJV SRWS KD
DQG 6 LEHULDQ / HP P LQJV SRW% KD UHVSHFWYHO 7 KH
LQGH[ RI OHP P LQJ QXP EHUW RQ D SCRWLV GHULYHG E\ VXP

P LQJ WKH QXP EHU RI UHVLGHQW DQG DYHUDJH QXP EHURI P L
JUDQW FURVVLQJ D SCRWGDLO 7 KH GDW UHIHUW VWKH SHULRG RI
WP H Z LW WKH P RVWVWECH CHP P LQJ SRSXMWRQ EHW HHQ WKH
HQG RI VSULQJ P RYHP HQW RI DQLP DOV DQG WKH HP HUJHQFH RQ

WH VXUDFH RI A\ RXQJ IURP VXP P HUEURRGV

0 D[ LP XP YDOXHV RI UHODWYH CHP P LQJ QXP EHUV LQ
REWLQHG XVLQJ VWWRQDUW QAQHV RI GYH WDSV DUH SQRW
WG RQ ) LI W DORZ FRP SDULVRQ DOKRXJK W VRP H H[ VHQW
UHVWILFWG Z LW WH DYDLDECH GDW IRU , QGLFHV
RI UHODWYH CHP P LQJ QXP EHU REWLQHG XVLQJ QYH WDSV P D\
EH RYHUHVWP DWYV FRP SDUHG Z LW VQDS WDS GDW GXH W WH

IUHT XHQWFKHFNLQJ RI QYH WISV
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) LI XUH " A\ QDP LFV Rl UHOOWYH QXP EHUV RI CHP P LQJV ' YLQRJUDGRYL ' 7 DQG / VLELULFXV [/ 6 LQ DQG

EDVHG RQ GDW RI GLIIHUHQWUHVHDUFKHUV GHWLO/ LQ WKH WH[ W

) LI XUH " \QDP LFV Rl DEVROXW QXP EHUV Rl CHP P LQJV ' YLQRJUDGRYL ' 7 DQG / VLELULFXV [/ 6 RQ P DUN UHFDSWUH SQRW LQ

\%

) LI XUH " V' QDP LFV RI WRWO QXP EHUV RI CHP P LQJV ' YLQRJUDGRYL DQG / VLELULFXV RQ UDQN VFDOH LQ + YHU

RZ + RZ + DYHUDJH + KLIK + YHU\ KLIK



$ WU WKH UHVHUYH DXWRULWHV IRU 3: UDQJHO ,VDQG”’
FRQVLGHUHG VSHFLDO VWGLHV RI OHP P LQJ ELRRJ\ W EH QR
RQJHU D SULRULW DQG GLUHFWFRXQW RI CHP P LQJ QXP EHUV
Z HUH GLVFRQWQXHG % DVHG RQ WH UHVXOW RI YLVXDO HYDOXD

WRQ GCHP P LQJ QXP EHUV LQ Z HUH DYHUDJH LQ WWH FHQWDO
SDUW RI WH LVODQG Z LW D WQGHQF\ WRZ DUGV SRSXMWRQ LQ

FUHDVH 9 9 % DUDQ\ XN , ( 0 HQ\ XVKLQD SHUV FRP P 7 KH
VIWKDWRQ LQ Z DV DP ELJXRXV DV 9 9 % DUDQ\ XN SHUV
FRP P UHSRUWG D GHFUHDVH LQ CHP P LQJ QXP EHUV WVR D (RZ
QHYHO Z KLCH , ( 0 HQ\ XVKLQD SHW FRP P UHS RUWG DYHU
DJH EXWLQFUHDVLQJ QXP EHUV ,Q 9 9 %DUDQ\ XN DQG
, (0 HQ\ XVKLQD SHUVY FRP P UHS RUWHG W DWOGCHP P LQJ GLV
WILE XWRQ DFURVV WH LVODQG Z DV H[ WHP HO XQHYHQ EXWLQ

JHQHUDOQXP EHUWV Z HUH DYHUDJ H

LVF X VVLRQ

7 KH DYDLODECH GDW DORZ DQ DVVHVVP HQWWR EH P DGH RI WH
G\ QDP LFV RI P P LQJ QXP EHUV RQ UDQJ HO ,VODQG IURP
WR Z IWK D KLIK GHJUHH RI FHUWLQW " LUHFW
FRXQW RI CHP P LQJV DUH QRWDYDLDEC IRUHYHU \ HDU + RZ
HYHU DCP RVWDQ UHVHDUFKHUV Z KRVH GDW Z HUH XVHG LQ WH
FXUUHQWUHY LHZ LQFOXGLQJ WRVH HP SR\ LQJ GLUHFWP HWRGV
Rl FRXQW FKDUDFWUL] HG WH VWW RI CHP P LQJ SRSXMWRQV
XVLQJ D VFDOH IURP 3YHU ORZ -~ W 3YHU KLIK" $ O0OH[ LVWQJ
FRQWDGLFWRQV LQ WWH HYDOXDWRQ RI CHP P LQJ QXP EHUV Z HUH
GLVFXVVHG DERYH DQG FRP ELQHG GDW RQ QXP EHUV DUH SUH
VHQWHG LQ ) L XVLQJ D UDQN VFDOH ' DW IRUWH W R VSH
FLHV Z HUH FRP ELQHG EHFDXVH VHSDUDWRQ RI VSHFLHV Z DV QRW
D& D\'V SRVVLEM LI GLUHFWFRXQW KDG QRWEHHQ FRQGXFWG
7 KXV WH ILJXUH LV RQO DECH W VKRZ D JHQHUDQ] HG S DWWUQ
Rl WH G\ QDP LFV RI GCHP P LQJ SRSXMWRQV Z KLFK DUH
VAJI KW GLIITHUHQWEHW HHQ WH W R VSHFLHV EXWWLV DJ UHHV
UDWHU Z HOO Z LW WKH IHHGLQJ FRQGLWRQV DQG SURGXFWY LW
IRU URGHQWVSHFLDOVW SUHGDW UV RQ WH LVODQG LQ GLIIHUHQW

\ HDUV

) LIV VKRZ WKDWIRU ERW OHP P LQJ VSHFLHV SHDNV QXP
EHUV Z HUH UHFRUGHG RQ UDQJ HO ,VDQG LQ

DQG 7Z R SHDNV LQ DQG
Z HUH HVSHFLDOO KLIK Z KLOH WKH CDVWSHDN LQ LQ

FRQWDVW Z DV (RZ

$ JUHHP HQW KDV QRW EHHQ UHDFKHG UHJDUGLQJ WH SRVVLEM
UDQJH RI GHQVLW YDOXHV IRU CHP P LQJV DWSHDN SRSXMWRQ
CHYHO/ $ EVROXW FRXQW RQ QDWUDOO HQFORVHG SDWKHV RI
WQGUD LQ \ LHOGGHG D GHQVLW Rl 6 LEHULDQ / HP P LQJ
UHDFKLQJ DQLP DOV KD DQG RI 9 LQRJUDGRYV / HP P LQJ

UHDFKLQJ DQLP DOV KD RURJRL $ SSAFDWRQ RI

WH VDP H WVHFKQLT XH LQ DOVR SURYLGHG UDWHU KLIK YDO

XHV DQG DQLP DOV KD IRU WKH W R VSHFLHV UHVSHF
WY HO & KHUQ\ DY VN\ 7 NDFKHY 9 DOXHV RI CHP P LQJ
GHQVLW REWLQHG E\ % HO DHY DQG 6 KDP XULQ LQ E\ GL

JLQJ RXWLQKDELWG EXUURZ V Z HUH VLI QLILFDQW) ORZ HU VHH
DERYH 2 XU GDW EDVHG RQ UHFDSWULQJ P DUNHG CHP
P LQJV JDYH YDOXHV DQ RUGHU RI P DJQLWGH ORZ HU ) L
FRP SDUHG Z LW DQG YDOXHV ,Q P\ RSLQLRQ WLV
GLVFUHSDQF\ LV H[ SODLQHG QRWRQO E\ WH KLJK YDULDELOW RI
SHDN QXP EHUV EXWDOD/R E\ WH DSSOFDWRQ RI UDGLFDOO GLI
IHUHQWWFKQLT XHV IRU WKH HYDOXDWRQ RI CHP P LQJ GHQVLW LQ
GLITHUHQW\ HDU 7 KXV WKH SURECHP RI SHDN GHQVLW UHP DLQV

XQUHVROY HG
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XUDWRQ RI WKH SHDN VWJH LQ ERW P P LQJ VSHFLHV GLG QRW
H[ FHHG RQH \ HDU Z LW WH H[ FHSWRQ RI WH SHDN
+ RZ HYHU . ( / LWLQ DQG 9 9 % DUDQ\ XN FKDUDFWU
L] HG WKLV SHDN DV D Z DYH VSUHDGLQJ WURXJK WH LVODQG | URP
VRXW Z HVW WVR QRUW HDVW 7 KHVH DXWRUV DO/R P HQWRQHG
WDW CHP P LQJ QXP EHUVY KDG EHHQ GHFUHDVLQJ JUDGXDQO
GXULQJ WH W R \ HDUV DIWU 3 KLJ K" SHDNV LQ DQG
Z KLOH LQ RWHU FDVHV QXP EHUV GURSSHG P RUH UDSLGO W RZ

YDOXHV E\ WKH VXP P HUIRQORZ LQJ D SHDN VXP P HU

HVS LW WH WP SRUDOFRLQFLGHQFH RI SHDNV IRUWH W R VSH
FLHV Rl CHP P LQJV SDWWUQV RI WHLU F\ FOHV GLIIHUHG VXEVWQ
WD o 3 URRQIHG SHULRGV RI CRZ QXP EHUV XS W \ HDUV
IROORZ HG E\ D UDSLG LQFUHDVH LQ SRSXMWRQ VLJH W D P D[ L
P XP YDOXH GXULQJ RQH SHULRG RI XQGHU VQRZ UHSURGXFWRQ
IRU H[ DP SAH EHIRUH WH SHDN LQ Z DV FKDUDFW ULVWF
IRU 6 LEHULDQ / HP P LQJV DFFRUGLQJ WR & KHQ\ DY VN\ & KHUQ
\ DY VN\ 7 NDFKHY ,Q FRQWDVW CRZ QXP EHUV RI 9 L
QRJUDGRYTV / HP P LQJ Z HUH QRUP DOO UHVWLFWG W RQH \ HDU
DIWVHU Z KLFK QXP EHUV JUDGXDO3 LQFUHDVHG + RZ HYHU DF
FRUGLQJ W RXU GDW WH YHU ORZ SKDVH FRQWQXHG IRU W R

\ HDUV LQ ERW VSHFLHV Rl CHP P LQJV DIWU WH SHDN RI

$ GO UDSLG FKDQJHV LQ CHP P LQJ QXP EHUV RQ UDQJ HO ,VDQG

QRUP DOO RFFXUUHG XQGHU VQRZ & KHUQ\ DY VN\ 7 NDFKHY

6 XP P HU UHSURGXFWRQ XVXDO GLG QRWUHVXONLQ LQ
FUHDVHV Rl CHP P LQJ QXP EHUYV DW EHVW FRP SHQVDWQJ IRU
P RUWAW LQ ROGHU DJH FRKRUW 7 KLV SUREDEO UHVXOW |URP
WH IDFWWDW\ RXQJ RI VXP P HU EURRGV LQ ERW VSHFLHV RI
HP P LQJV RQ WH LVODQG UHJDUGMHVV RI WH SKDVH RI WH
SRSXMWRQ F\ FH GR QRWUHDFK P DWULW EHIRUH WH HQG RI
WH VQRZ IUHH SHULRG & KHUQ\ DYVN\ 7 NDFKHY RXU

GDW

R CHP P LQJ QXP EHUV FKDQJH VI QFKURQRXVO RQ WH Z KRCH
Rl : UDQJHO,VDQG" ,WZ DV WKRXJKWWDWFKDQJHV Z HUH V\ Q
FKURQRXV XQWO WH GDW GHP RQVWHDWG WDW CHP
P LQJ QXP EHUV DQG F\ FH SKDVHV FRXOG GLIIHU LQ GLIIHUHQW
SDUW RI WH LVADQG VHH DERYH 7 KLV FRQFOXVLRQ Z DV EDVHG
RQ LQGLUHFWGDW + RZ HYHU DQ LQFUHDVH RI QXP EHUV Z KLFK
VWUWHG LQ LQ SDUWFX®MU LQ 6 LEHULDQ / HP P LQJV Z DV
IROCRZ HG LQ E\ D GHFUHDVH W YHU (RZ OYHO/ LQ FHQ
WDODQG QRUWHUQ SDUW RI WH LVADQG Z KLOH VWEOH JURZ W LQ
WH VRXW Z DV FRQILUP HG E\ WHDSSLQJ GDW 7 UDYLQD
& X UUHQWD Z H VXVSHFW WDW SKDVH GLIIHUHQFHV LQ GLIIHUHQW

SDUW RI WH LVADQG GR QRWH[ FHHG RQH VWJH RI WKH F\ FCH

KLCH P DQ\ VWGLHV KDYH IRFXVHG RQ SRSXMWRQ F\ FOHV RI
HP P LQJV RQ UDQJ HO ,VADQG D QXP EHU RI SURECHP V UH
P DLQ XQUHVROYHG 7 KH OFN RI NQRZ CHGJH DERXWWH VWW RI
CHP P LQJ SRSXOMWRQV RQ WH LVADQG LQ WKKH CDVWIHZ \ HDUWV LV
WH P RVWLP SRUWQWRI WHVH SURECHP V $ YDLODEO GDW LQGL
FDW EHW HHQ SHDN LQWUYDO/ LQ FHQWDO SDUW RI WH LVODQG
Z HUH DQG \ HDUV $ V (HP P LQJ SRSXMWRQV GLG
QRWSHDN LQ WH P RVWUHFHQWSHULRG RI ORZ QXP EHUV
DQG LQFUHDVH KDV FRQWQXHG IRU \ HDUV DQG WKH DVWSHDN LQ

Z DV DOVR Rl UHODOWYHO ORZ DP SAWGH ,WLV QRWFCDU
Z KHWHU SURCRQJHG SHULRGV RI RZ QXP EHUV DQG GHFUHDVHG
DP SAWGH RI SHDNV UHSUHVHQW D WP SRUDO SKHQRP HQRQ RU
UHICHFW FHUWLQ JOREDO FKDQJHV LQ WH ELRW RI : UDQJHO
,VODQG ' HGLFDWG VWGLHV RI CHP P LQJ SRSXOWRQV DUH UH

TXLUHG WR DQVZ HU WLV TXHVWRQ
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/ LMHUD WX UH

$ UFKLYHV RI QDWUH R VWW UHVHUYH 3: UDQJHO ,VDQG”’

0 DQXVFULSW 0 LQLVWA R1 1 DW UH

5 HVRXUFHV R1 WK H 5 XVVLDQ ) HGHUDWR Q 0 RVFRZ ,Q
5 XVVLDQ
$ CH[ DQGURYD 9 ' * HRERWQLFDOGLYLVLRQ RI $ UFWF DQG

$ QWUFWF ,Q RP DURY VHVVLRQV 1 R / HQLQJ UDG

1 DXND S ,Q 5 XVVLDQ

% HCD\ HY 9 * 6 KDP XULQ 9 ) 0 DWULDOV RQ HFRORJ\

RI CHP P LQJV RQ UDQJ HO ,VODQG 5 HSRUW RI WH ,UNXWN
DQW SJXH LQVWWW RI 6 LEHULD DQG ) DU ( DVW ,Q

5 XVVLDQ

& KHUQ\ DY VN\ ) % ( FRORJLFDOREVHUYDWRQV RI 6 LEHULDQ

/ HP P XV VLELULFXV DQG & RODUHG LFURVWR QL[ WRUT XDWV
CHP P LQJV RQ UDQJ HO ,VDQG = RRO = KXUQ 0 RVFRZ
,Q 5 XVVLDQ ( QJQAVK VXP P DU

7 VYHWRY D $ 3

& KHUQ\ DY VN\ ) % $ EUDP VRQ 1,

$ QELQGHU ( 0 XULVKHYD / 3 2 Q W[ RQRP \ DQG

] RRJHRJUDS K\ R WXH CHP P LQJV RI JHQXV / HP P XV

5 RGHQWD & ULFHWGDH RI % HULQJ LD = RRO = KXUQ
0 RVFRZ ,Q 5 XVVLDQ ( QJQAVK VXP P DW
& KHUQ\ DY VN\ ) % . RJRYVN\ $ / 6 SHFLHV VWWV
DQG K LVWR U\ RI & RODUHG I HP P LQJV LFURVWR Q\ [
5 RGHQWD IURP UDQJ HO ,VODQG =RRO = KXU 0 RVFRZ

,Q 5 XVVLDQ ( QJ VK VXP P DU

7 NDFKHY $ 9 3 RSXMWRQ F\ FCHV

& KHUQ\ DYVN\ ) %
RI OHP P LQJV LQ WKH $ UFWF ( FRORJLFDO DQG HQGRFULQH
DVSHFW 0 RVFRZ 1 DXND S ,Q 5 XVVLDQ

HQLVHQNR $ 0 \ QDP LFV RI QXP EHU RI CHP P LQJV

/ HP P XV VLELULFXV DQG LFURVW Q\ [ YLQRJUDGRYL RQ

UDQJ HO ,VIDQG 3 S LQ $ QLP DOV RI : UDQJHO
,VODQG 9 OGLYRVWN ' 92 8665 $ FDG 6FL ,Q 5 XV
VLDQ

RURJRL , 9 ( FRRJ\ Rl URGHQWVSHFLDQ] HG SUHGDWR LV

RQ : UDQJHO ,VDQG DQG WHLU URCH LQ G\ QDP LFV RI
CHP P LQJV 9 CDGLYRVWRN ' 92 8665 $ FDG 6FL s ,Q
5 XVVLDQ
) QW 9 ( 6 SDWDO VWXFWUH RI SRSXMWRQV RI VP DO
P DP P DOV 0 RVFRZ 1 DXND S ,Q 5 XVVLDQ
UHWKP DU $ 9 * RURJRL , 9 6QRZ\ 2 Z O1\FWD
VFDQGLDFD 35S LQ ( FRRJ\ RI P DP P DOV DQG ELUGV
Rl : UDQJHO,V(DQG 9 COGLYRVWN ' 9 2 8 665 $ FDG 6FL

,Q 5 XVVLDQ

I LW LQ . ( % DUDQ\ XN 9 9 5 HSURGXFWRQ RI 6 QRZ \

2z o 1\ FWHD VFDQGLDFD DQG CHP P LQJ QXP EHW RQ

UDQJ HO ,VADQG ,Q < , & KHUQRY HG % LUGV LQ WK QGUD
]JRQH FRP P XQLWHV 0 RVFRZ 1 DXND . Q

5 XVVLDQ
/WL . ( 2 YVI\ DQQLNRY 1 * 5 HODWRQ RI UHSUR

GXFWRQ DQG QXP EHUV LQ 6 QRZ \ 2 Z OV DQG $ UFWF ) R[ HV W
CHP P LQJ QXP EHUW RQ UDQJ HO,VODQG = RRO = KXU

,Q 5 XVVLDQ ( QJ VK VXP P DU

0 HQ\ XVKLQD , ( 2 YVI DQQLNRY 1 * 6 SDWDO GLVWL

EXWRQ RI 6 QRZ \ 2 Z O/ RQ UDQJ HO ,VDQG 3 S LQ

3 RSXMWRQV DQG FRP P XQLWHV RI DQLP DOV RQ : UDQJHO
,VODQG 0 RVFRZ ,Q 5 XVVLDQ
0 LQHHY $ : UDQJ HO ,VIDQG / HQLQJ UDG

* ODYVHYP RUSXW S ,Q 5 XVVLDQ

2 YVI DQQLNRY 1 * % HKDYLRXU DQG VRFLDO RUJ DQL] DWRQ
Rl $ UFWF ) R[ 0 RVFRZ & HQWDO/ DE Rl + XQWQJ ' HSW RI

WH 5 XVVLDQ ) HGHUDWRQ S ,Q 5 XVVLDQ

3 HWRYVN\ 9 9 9 DVFXU SDMQW RI UDQJ HO ,VDQG
FRQVSHFWYV RI |CRUD 0 DQXVFULSW 0 DJDGDQ S ,Q

5 XVVLDQ

< XUWHY % $ ,P SRUWQFH RI ICRUD RI

3 HWRYVN\ 9 9
UDQJ HO ,VODQG IRU UHFRQVWXFWRQ RI GQGVFDSHV RI VKHQ
DUHDV 3 S LQ *$ UFWF 2 FHDQ DQG LW VKRUHOQH LQ

& HQR]RL / HQLQJUDG + \ GURP HWRL] GDW ,Q 5 XVVLDQ

3RNURYVN\ $ 9 X] QHWRYD , $ & KHSUDNRY 0

+ \ EULGRORJLFDO VWGLHV RI UHSURGXFWYH LVR CDWR Q R
3 DHDUFWF VSHFLHV RI JHQXV / HP P XV 5 RGHQWD & ULFHW
GDH = RRO = KXUQ 0 RVFRZ ,Q

5 XVVLDQ ( QJQVK VXP P DU

3 RUMHQNR / § % LUGV RI WH & KXNRWN\ 3 HQLQVXO DQG
UDQJ HO ,VvDQG 9 RO 0 RVFRZ / HQLQJUDG 1 DXND

S ,Q 5 XVVLDQ

6 WVKRY 0 6 3 XQ DHY § KUXOHXYD 2 $ * HQHUDO
FKDUDFWULVWF RI : UDQJHO ,VODQG ELRW 3s LQ
$ QLP DOV RI UDQJ HO ,VvDQG 9 ODGLYRVWN 92 8 665

$ FDG 6 FL ,Q 5 XVVLDQ

7 UDYLQD , 9 6 SDWDO VWX FWUH RI CHP P LQJ SRSXMWRQV

RQ : UDQJHO ,VADQG GXULQJ ORZ SKDVH RI WH F\FOH =RRO
= KXU 0 RVFRZ ,Q 5 XVVLDQ ( QJQVK
VXP P DU

7 UDYLQD , 9 $ FRP SDULVRQ RI WHFKQLT XHV IRUHYDOXDWQJ

CHP P LQJ QXP EHUV IRURUQLWRORJLFDO SXUSRVHV 3 S
LQ 6 RCRYLHY 7 RP NRYLFK FRP S $ UFWF % LUG V

1 HZ VOHWHU Rl ,QWUQDWRQDO % UHHGLQJ & RQGLWRQV 6 XUYH\

6 FKLSDQRY 1 $ 8 QLYHUVDO QYH WIS IRU FDWKLQJ RI

VP DOOP DP P DOV = RRO = KXU ,Q 5 XVVLDQ

( QI QVK VXP P DU\

< XUWHY % $ 5 HOAF VWHSSH FRP SOH[ HV RI 1 RUW ( DVW

$ VLD 1 RYRVLELUYVN 1 DXND S ,Q 5 XVVLDQ

< XUWHY % $ 7 RGP DFKHXY $ 5 HEULVWD\ D 2 9
) CRULVWEF GLVWQJ XLVKLQJ DQG GLYLVLRQ RI $ UFWF 3S
LQ $ UFWF I OR ULVWF UHJ LRQ / HQLQJ UDG 1 DXND ,Q

5 XVVLDQ
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% 6 LWWOHU DQG 7 % HUJ
, QVWWKWIe« U/ DQGHVSICGHIJH 8 QLYHUVLW W * ) UHLE X UJ

* HUP DQ\ EHQRLWVLWMHU# DQGHVSIHJIH XQL IUHLEXUJ GH

1 DWRQDO ( QYLURQP HQWO 5 HVHDUFK , Q VWK W

) UHGHULNVERUJ YHM 5 RVNLOGH ' . ' HQP DUN

7 %* %HUI# ]LNX GN

7 KH FLUFXP SROMU UDQJH RI CHP P LQJV LQFOXGHV * UHHQOQG
EXW RQO WK H & RODUHG I HP P LQJ ' LFURVWRQ\ [ J UR
HQMQGLFXV LV SUHVHQWWHUH DQG LWLQKDELW WH QRUW HDVW
HUQ uFRUQHUT ) LI % LRJHRJUDSKLF FRQVWDLQW Z HUH WKH
UHDVRQ Z K\ RQO WH FRODUHG HP P LQJ Z DV DECH WR UHDFK
WH LVODQG E\ FURVVLQJ WKH QDUURZ VWHHWEHW HHQ ( OHVP HUH
DQG 1 : * UHHQMQG QRUW RI z1 Z KHUHDV QR VXFK SDW
Z D\ Z DV SRVVLEGH W / HP P XV WLP XFURQDWY RU DQ\ RWHU
VP DOOURGHQWWDWFRX0OG WHRUHWFDOO KDYH FRP H IURP % DI

ILQ ,VODQG RU/ DEUDGRU

, WLV EHOHYHG WDWWLV FRCRQLVDWRQ LQ * UHHQMQG DQWGDWV
WH : LVFRQVLQ JFLDO SHULRG 0 DFSKHUVRQ DQG WDW
WH & RODUHG / HP P LQJ VXUYLYHG LQ DQ LFH IUHH UHIXJLD LQ
3 HDU / DQG SULRU W DFKLHYLQJ D VXEVHTXHQWUHFRCORQL] DWRQ
IRORZ LQJ WKH UHWHDWRI WH LFH VKHHW GXULQJ WH SUHVHQW

SRVWJ DFLDOSHULRG

) LI X UH ' LVWLEXWRQ Rl & RODUHG / HP P LQJV LFURVWR Q\ [
JURHQM QGLFXV VWKH RQO P LFURWQH URGHQW SUHVHQW
Z LWKLQ WKH IUDP HG DUHD 7 UDLOO ,VODQG DQG = DFNHQEHU
DUH WKH W R CRQJ WUP P RQLWULQJ ORFDOMWHV 6 KDGHG
FRDVWOQHV GHQRW ELRJHRJ UDSKLFDOEDUULHUV VK DWS UHY HQW

P LJUDWRQ VRXWZ DUG

7 KH + XP ERONJ ODFLHU DQG WH JMFLDWG FRDVWLQH RI 0 HO
YLOH % XJWQ KRZ HYHU SUHYHQWG WHP I URP VS UHDGLQJ

VRXW DRQJ WH Z HVYWFRDVW Z KHUHDV RQ WH HDVWUQ FRDVW
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WHLU GLVSHUVDO FDP H W D KDON QRUW RI WH JFLDWG

% ORVVHY LOOH FRDVWDUR X QG z1 ) W

$ VD UHVXON WKH CHP P LQJ SRSXOMWRQ RI * UHHQMQG LV RQH RI
VKH P RVWLVRODWG LQ WKH Z RUGG 7 KHLU UDQJH LQFOXGHV P DLQO
SROU GHVHUW DQG VHP L GHVHUW KDELWW VFDWHUHG EHW HHQ
LQDQG LFH DQG WKH FRDVWIQH DQG WKH GHHSO LQGHQWHG V\ V
VHP Rl IMRUGV 7 KHVH P D\ DFWDV QDWKUDOEDUULHUV LQ VXP P HU
WP H EXW HVSHFLDOO LQ VSULQJ P LJUDWQJ CHP P LQJV P D\ XVH
VKHLU IUR] HQ VXUIDFH 9 HJHWWRQ Z KHQ SUHVHQW EHORQJV W
KLJ K DUFWF WQGUD LV JHQHUDOO VSDUVH DQG P RVW FRQFHQ
WDWG LQ WKH CRZ (DQGV Z LVWK J UHDW GLIIHUHQFHV LQ FRYHU GH
SHQGLQJ RQ VLW FRQGLWRQV / DUIH WDFW RI WKH OQGVFDSH

VXSSRUWQR YHJ HWWRQ DWDOO HVSHFLDOO QRUW RI z1

7 KH SUHVHQFH RI CHP P LQJV LV WKH UHDVRQ Z K\ WH IDXQLVWF
DVVHP EMJH DOWR LQFOXGHV WHLU W SLFDO SUHGDWUV ONH WH
6 WDWO XVWOD HUP LQHD WH 6QRZ\ 2 Z O1\FWD VFDQGLDFD
DQG WH / RQJ WLCHG 6 NXDV 6 WHUFRUDULXV CRQJLFDXGXV DOORI

WHP EUHHGLQJ QRZ KHUH HO/H LQ * UHHQMDQG

6 WRQJ IXFWK DWRQV

0 DUNHG GLIIHUHQFHV LQ WH DEXQGDQFH RI CHP P LQJV Z HUH

QRWFHG E\ WH ILUVWH[ SCRUHUV % D\ 1 DWRUVW
-HQVHQ W YLVLWW LY SDUWRI * UHHQMMQG DWWH WUQ RI
WK H W FHQW U\ + RZ HYHU WH IXFWDWQJ SDWWUQV Z HUH

ILUVWWUHSRUWG E\ 0 DQQLFKH Z KR WDYHOHG IRU RYHU
VKUHH \ HDUV LQ VXFFHVVLRQ DV D P HP EHU RI WKH * UHDW' DQLVK
1 RUK ( DVW* UHHQMQG H[ SHGLWRQ + LV REVHUYDWRQDO QRVWHV
Z HUH P DLQO FROMHFWG RQ VOHGJH MRXUQH\ V RU DURXQG VXP

P HUILHOG FDP SV DQG DV D UHVXON SDWWHUQV GHVFULEHG P D\ QRW
KDYH FRQFHUQHG VWKH VDP H SRSXOMWRQ VXUYH\V FRYHULQJ

DUHDV VHSDUDWG E\ P RUH WKDQ NP

7 KHUH Z DV D QRWFHDEGOH LQFUHDVH LQ REVHUYDWRQV IURP WH
W V RQZ DUGV DV 1 RUWK ( DVW* UHHQODQG DWWDFWG |IXU
WHDSSHUV IURP HQP DUN DQG 1 RUZ D\ $ V WHLU DFWYLW IR
FXVHG P DLQO RQ $ UFWF ) R[ HV DQG WH\ P DLQWLQHG D FRQ
WQXRXV SUHVHQFH IRU P RUH WWKDQ W R GHFDGHV LQ WH DUHDV
EHW HHQ z DQG z1 WHLU REVHUYDWRQV SURYLGHG YDXX
DECH YLHZ V DERXWWH CHP P LQJ VLWDWRQ ,QIRUP DWRQ RQ WH
DEXQGDQFH RI CHP P LQJV Z DV GHULYHG FKLHIGQ [IURP GLUHFW
VLI KWQJV RUWURXJK REVHUYDWRQV RQ WKH EUHHGLQJ VWWV R
IR[ HV DQG 6 QRZ \ 2 Z OW WKDWZ HUH UHSRUWG IURP WH WDSSHU
SDUWHV VFDWHUHG RYHU WH Z KRCH DUHD $ V WDSSHU Z HUH
DOVR DILHOG LQ WH VQRZ \ VHDVRQ WH\ FRXOG SURYLGH VRP H
YDOXDEOH LQIRUP DWRQ RQ QIH KLVWRU RI CHP P LQJ LQ Z LQWU
WP H 7 KHVH REVHUYDWRQV KDYH EHHQ V\ QWHVL] HG E\
$ 3 HGHUVHQ Z KRVH IDXQD UHSRUW

SXEQVKHG DWLQWUYDO/ RI D IHZ \ HDUY FOHDUO GRFX
P HQW WKH KLIK DQG RZ V LQ WH CHP P LQJ SRSXMWRQ W
JHWHU Z LWK VRP H LQIRUP DWRQ DERXWWHQGY RQ D UHJLRQDO
VFDOH 7 KH\ UHYHDOHG WKH F\ FOFLW RI DEXQGDQFH Z LW RXW
EUHDNV DW LQWUYDOV RI RU \ HDUV SRLQWQJ DODVR W WH
GHHS (RZ V Z KHQ WH SUHVHQFH RI DQ\ OHP P LQJV Z DV KDUGO
QRWFHG 6 RP H LQGLFDWRQV RI VI QFKURQ\ EHFDP H DSSDUHQW
VXFK DV WKH KLJ K SHDN RI WDWZ DV QRWFHG RYHU D DU
JHU UDQJH EXWWH SUHYLRXV SHDN DSSDUHQW GLG QRWRFFXU

LQ WKH VDP H \ HDU LQ W R DGMDFHQWUHJ LRQV

$ IWU : RUOGG : DU ,, DQG WKH WUP LQDWRQ Rl WH WDSSLQJ
DFWYLW LQ WH HDUO V LQIRUP DWRQ EHFDP H DYDLDE™
WURXJK YDULRXV ELRORJLFDOH[ SHGLWRQV EXWDV D UXOH WHVH
Z HUH P RVWOD Rl VKRUWGXUDWRQ OOFNLQJ DQ\ FRQWQXLW DWD

JLYHQ SFH -RKQVHQ GRFXP HQWG WH RFFXUUHQFH R
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HP P LQJV LQ WH QRUWHUQP RVW UHJLRQ EHW HHQ DQG
VXJJHVWQJ WDWCHP P LQJV LQ WHVH CHVV SURGXFWYH

KDE LWW DOVR P D\ XQGHUJR JUHDWIXFWDWRQV LQ DEXQGDQFH

WK H V RQ -DP HVRQ / DQG GH . RUW
+ LV UHYLHZ GH . RUW : DWWHO RQ CGHP P LQJ DEXQ

GDQFH LQ 1 ( * UHHQOMQG DOVR FOHDUOQ UHYHDMHG WH F\ FAQFDO

3 URJUHVV LQ NQRZ (HGJH RQ CHP P LQJV Z DV DFKLHYHG DV D UH SDWHUQV LQ CHP P LQJ DEXQGDQFH Z LK SHULRGLFLW RI R
VXONRI GH . RUWHTV LQWHQVLYH VW GLHV RQ / RQJ WLOHG 6 NXDV LQ \ HDUWV
) LI XUH ) XFWDWQJ SDWHUQV RI FRODUHG CHP P LQJV QQHV DQG WH GHM\ HG UHVSRQVH RI VWRDW EDUV RQ 7 UDLOO,VMDQG NP

DQG DW= DFNHQEHUJ NP

& (RVHU LQVLI KW LQW SRSXOMWRQ G\ QDP LFV WKURXJK WH
LP SCHP HQWDWRQ RI ORQJ WHUP VWX G LHV 7 KH DUX S HOY
9 D OH\ 3 URMHFW DQG 7 KH = DFNHQEHUJ P RQLWRULQJ

SURJUDP P H

$ FTXLULQJ ORQJ WHUP GDW VHW LV RI SDUDP RXQWLP SRUWQFH
WR DGGUHVV LVVXHV ONH F\ FOFDO SRSXOMWRQ G\ QDP LFV 6 XFK
DQ DSSURDFK Z DV ILUWWWDGRSWG LQ D FRQWQXLQJ CRQJ WUP
VW G\ LQLWDWG LQ LQ D VWK G\ DUHD CRFDWG LQ . DUXSHOY
9 DOH\ RQ 7 UDLOO,VDQG 2 EVHUYDWRQV EDVHG P DLQO RQ WKH
VI VVHP DWF UHFRUGLQJ RI Z LQWU QHVW UHYHDCOHG D F\ FAFDO
SDWWHUQ 6 LWMHU WDW KDV EHFRP H REYLRXV QRZ WDW
WH GDW IURP FRQWQXRXV \ HDUV HQFRP SDVV WUHH F\ FQF

IOXFWDWRQV VHH ) LJ

LITHUHQFHV LQ DEVROXW QXP EHUV RI Z LQWU QHVW EHW HHQ
RXWE UHDNV DQG GHHS GHSUHVVLRQV VXJJHVW WDW GHQVLW GH
FUHDVHV E\ IROG RUP RUH DUH FKDUDFWULVWF IURP WH F\
FOFDO G\ QDP LFV $ V WH VXUYH\ RI Z LQWU QHVW DO/R LQ
FOXGHV REVHUYDWRQV RQ VWDW DFWY LW VXFK DQ DSSURDFK
DOVR P D\ SURYLGH LQVLIKW W WH SUHGDWU UHVSRQVH 7 KLV
DVSHFWLV DQ LP SRUWQWRQH VLQFH WH URCH RI SUHGDWU LP
SDFWLQ JRYHUQLQJ WHVH F\ FOHV LV RQH RI WH IHZ K\ SRWHVHV

VWOO GHE DWHG

DW DUH EDVHG RQ VXUYH\ V RI

CHP P LQJ Z LQWU QHVW

LW WH HVWEQVKP HQWRI = DFNHQEHUJ VWWRQ LQ Ds
SUR[ LP DWO NP QRUW RI DUXSHOY 9 DOH\ WH VWUWRI
DQRWHU P RQLWULQJ SURJUDP P H GHYRWG W CHP P LQJV XVLQJ
VLP LCODU P HWKRGV QRZ RIIHUY DQ XQSDUDOHMHG RSSRUWQLW W
VW G\ WH SDWHUQV RQ D JUHDWU VFDOH ,Q SDUWFXMU WLV
FRP SDULVRQ P D\ VKRZ W Z KDWH[ VHQWW R CHP P LQJ SRSXD
WRQV Z LOOH[ KLELWVLP LODU SDWHUQV DQG Z KHWHU WHUH LV V\ Q
FKURQ\ LQ WH G\ QDP LFV RI W R VHSDUDWG SRSXOMWRQV RI
& RODUHG / HP P LQJV % HVLGHV WH P RQLWULQJ RI Z LQWU
QHVW | XUWKHU SURMFW LQFOXGH WDSSLQJ P DUNLQJ DQG WH
XVH Rl WVHOHP HWA WR SURYLGH LQVLIKW W SRSXMWRQ SDWWHUQV
LQ VXP P HU WP H 6 FKP LGWHWDO * LA LQ SUHS % HUJ

LQ SUHS

$ VD ZKRMH SRSXMWRQ WHQGV LQ . DUXSHOY 9 DOH\ H[ HP
SAl\ WDWVSHFWFXOU KLIKV RFFXU Z LW LQWUYDOV RI RU
\ HDUV EXWWH EXLOG XS W WH KLIK WDWFOHDUO RFFXUV LQ
Z LQWHU GLIIHU IURP F\ FOH WR F\ FOH 2 QH SDWWUQ LV IRU VXE
VWQWDO LQFUHDVH LQ Z LQWU VWUWQJ IURP D ORZ OHYHO W
P D[ LP XP GHQVLW Z LWLQ RQH \ HDU IRORZ HG E\ D VHFRQG
\ HDU Z LW OHP P LQJV P DLQWLQLQJ D UHDWYH KLIK CHYHO $ Q
RWHU VLIWKDWRQ LQFOXGHV D QP LWG RXWEUHDN GXULQJ WH |LUVW

Z LQWHU IRORZ HG E\ D P RUH SURQRXQFHG LQFUHDVH LQ WH



VHFRQG \ HDU & UDVKHV RFFXU LQ WH W R VLWDWRQV EXW DUH
P RUH REYLRXV Z KHQ RFFXUULQJ DIWU WH KLIKHVWSHDN 7 KH
RZ SKDVH P D\ SHUVLVWIRU XS W WUHH \ HDUV EXWWH GHHS
GHSUHVVLRQ LV DFKLHYHG LQ WH VHFRQG VHDVRQ DIWU WH DE

VROXWH SHDN

3 DWHUQV I URP = DFNHQEHUJ DUH LQ VRP H UHVSHFW QRW DV
FOHDU FXWDV LQ . DUXSHOY 9 DOH\ DV WH DP SAWGH LV XS W
HL) KW WP HV C(RZ HU D IDFWU RI RQQ EHW HHQ RZ DQG
SHDN FRP SDUHG Z LW P RUH WKDQ DW. DUXSHOY E X WW HUH
LV HYLGHQFH WDWOHP P LQJV DOVR XQGHUJR F\ FOLFDO IOXFWD

WRQV LQ DEXQGDQFH $ W =DFNHQEHUW DFWYH VXP P HU EXU

URZ V KDYH EHHQ P RQLWUHG Z LWLQ WH VDP H DUHD DV Z LQWU
QHVW IRU ILYH \ HDUV 7 KH SHDN LQ QXP EHURI DFWYH VXP P HU
EXUURZ V RFFXUV LQ WH VXP P HU EHIRUH WH Z LQWU SHDN

3 HDNV Rl Z LQWU QHVW VHHP W EH LQ V\ QFKURQ\ Z LW WH

SRSXMWRQ LQ . DUXSHOY 9 DCOH\

2 QFH WKHUH LV D ORQJ HU WP H VHULHV DYDLDEOH LWZ LOOEH SRV
VLEGH WR LQYHVWJ DW WR Z KDWH[ WHQWG\ QDP LFV H[ KLELWVLP LODU
RU GLIITHUHQW SDWHUQV ERW LQ WUP V RI WH EXLOG XS RI WH
SHDN DQG LQ WH WDMFWULHV RI WH GHFQQH DQG GHSUHVVLRQ
SKDVH ,Q WLV FRP SDULVRQ RQH P D\ WKHQ DVVHVV WR Z KDWH[
WQWGLIITHUHQFHV LQ KDELWW DQG QGVFDSH IHDWUHV P D\ DF

FRXQWIRUGLIITHUHQFHV LQ WKH SRSXMWRQ G\ QDP LFV

7 KH W R SURMIFW VKRZ HYLGHQFH RI VXP P HU GHFQQHV LQ
Z KLFK SUHGDWRQ VHHP V W EH LQYROYHG * L) LQ SUHS
6 FKP LGW % HUJ LQ SUHS $ W. DUXSHO' REVHUYDWRQV
RQ SUHGDWRQ UDWYV RQ Z LQWU QHVW FCHDUO VXJJHVWD GH
M\ HG UHVSRQVH E\ WH VWDWSRSXMWRQ E\ P RUH WKDQ RQH
\ HDUIRORZ LQJ WKH RXWUHDN RI WKH CHP P LQJV 2 QH UHP DUN
DECH GLIITHUHQFH LQ HFRV\ VWP FRP SRVLWRQ EHW HHQ WH W R
VLWV LV WH KLIK DEXQGDQFH RI 6QRZ\ 2 Z OV DW. DUXSHOY
GXULQJ SHULRGV Z LW KLIK CHP P LQJ GHQVLWHV Z LW XS W
SDLUV Z LWKLQ NP \ HDUV RI GDW FRP SDUHG Z LW D
P D[ LP XP RI W R SDLU Z LWLQ NP \ HDUV Rl GDW DW
= DFNHQEHUJ 7 KLV ORZ GHQVLW RI 6QRZ \ 2 Z OV DW= DFNHQ
EHUJ P D\ H[ SOODLQ WH GLIIHUHQW UHVSRQVH E\ VWDW W WH

|OXFWKDWRQ LQ CHP P LQJ GHQVLW ) LJ

XULQJ WH EXLOG XS SKDVH RI WH CHP P LQJ SRSXOMWRQ LQ
Z LQWU Z LWK DQ LQWUP HGLDW CHP P LQJ GHQVLW
UHVROY LQJ LQ D VXP P HU SHDN WH VWVRDWSRSXMWRQ Z DV
DECH W UHDFK D SHDN VLP XOMQHRXVQ Z LW WH CHP P LQJ Z LQ

WU SHDN LQ

2 XWRRN

&\ FOLFDO G\ QDP LFV DUH D NH\ IHDWKUH RI WKH CGHP P LQJ SRSX
DWRQ LQ 1 RUK ( DVW* UHHQMDQG DQG WKHUH LV QRZ JURZ LQJ
HYLGHQFH WKDWWKHUH LV D IRXU W ILYH \ HDUV SHULRGLFLW Z LW
QR LQGLFDWRQ RI DQ\ VKRUWU \ HDW RU RQJ HU \ HDUV
SHULRGLFLW DV UHSRUWG IURP RVKHU UHJLRQV 7 KHUH LV D QHHG
VR LQYHVWJ DWH VKH H[ WHQWWR Z KLFK WKLV P D\ EH UHODWHG WR VKH

UHODWYH VLP SAFLW RI WKH FRP P XQLW RUW RWHU IDFW UV

,WDOWR P D\ EH VWWG WDWRQ D UHJLRQDO VFDCH WP LQJ SDW
WUQV P D\ GLIIHU P HDQLQJ WDWWHUH LV DSSDUHQWA QR [|XQO

VI QFKURQ\ Z LWLQ WH 1 ( * UHHQOQG UDQJH

) XUKHU WKH HITHFW RI JUDGLHQW RI VQRZ FRYHU GLIIHUHQFHV
Z LWKLQ 1 RUK ( DVW* UHHQODQG DV Z HOO DV FRP SDULVRQ Z LW
RWHU DUFWF UHJ LRQV DV Z HOO DV DVSHFW UHMWG WR KDELWW
DQG SMQW DOWR GHVHUYH FORVHU FRQVLGHUDWRQ 5 HJDUGLQJ
SUHGDWUV WH GHO\ HG UHVSRQVH RI VWDW DV WH P RVWGH

SHQGHQWSUHGDWU EHFRP HV REYLRXV LQ WLV V\ VWHP EXWW HLU
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URCH LQ WKH SRSXOMWRQ G\ QDP LFV UHP DLQV W EH DVVHVVHG
7 KLV DOVR DSSQAHV W RWHU SUHGDW UV RI RWHU VSHFLHV QNH
EUHHGLQJ P LJUDWU ELUGY EHORQJLQJ W WLV FRP P XQLW VHH

6 LWLHU HWDO

, WLV KRSHG WDWWH FRQWQXDWRQ RI WHVH W R P RQLWULQJ
SURJUDP P HV P D\ FRQWLEXW W DQVZ HULQJ VRP H Rl WHVH

TXHVWRQV LQ WH I XW UH

5 HIHUHQFHV
% D\ ( " HQ RVW U QOQGVNH ( [ SHGLWRQ XGI| UWL $ DUHQH
+ YLUYHOG\ U 0 HGGHGHOVHURP * U QDQG
H. RUM - ( FRORJ\ RI WH / RQJ VDLOHG 6 NXD 6 WHUFRUD ULX V

RQJILFDXGXV 9 HLORW DW 6 FRUHVE\ 6 XQG ( pvw
* UHHQODQG 3 DUWRQH ' LVWLEXWRQ DQG GHQVLW % HDXIRUWD
H. RUM - ( FRORJ\ RI WH / RQJ VDLOHG 6 NXD 6 WHUFRUD ULX V
RQJLFDXGXV DW 6 FRUHVE\ 6XQG ( DVW * UHHQ@QG 3 DUW W R
$ UULY DO VLWH VHQDFLW DQG GHSDUWKUH % HDX IR UWD
H . RUM - 2 EVHUYDWRQV RI ELUGV DQG P DP P DOV + XUW
,QCHW 6 FRUHE\ 6XQG 1 RUKHDVW * UHHQODQG & LUFXP SRODU
-RXUQDO
H . RUM - DQG : DWHO ) RRG DQG EUHHGLQJ VXFFHVV RI
VKH ORQJ WLCHG VNXD DW6 FRUHVE\ 6 XQG 1 RUKHDVW* UHHQOQG
$ UGHD
-HQVHQ 6 0 DP P DOV REVHUYHG RQ $ P GUXS{V MXUQH\V W
( DVW* UHHQDQG 0 HGGHOVHURP * U QQG
-RKQVHQ 3 % LUGV DQG P DP P DOV RI 3 HDUl / DQG LQ 1 RUWK

* UHHQMQG 0 HGGHOHOVHURP * U QQG S

o

DFSKHUVRQ $ + 7 KH RULJ LQ RI GLYHUVLW RI P DP P DOV RI

WKH & DQDGLDQ $ UFWF WQGUD 6\ VWP DWF = RRORJ\

o

DQQLFKH $ [/ 9 7 KH WHUUHVWLDO P DP P DOV DQG ELUGV RI

1 RUKHDVW * UHHQM®MQG 0 HGGHCGHO/HU RP * U QMQG

-

DWKRUW § * HQ VYHQVND H[ SHGLWRQHQ WO Q| UGR VWD

* U QDQG < P HU

w

HGHUVHQ § % HLWJI JH ] XU . HQQWLY GHU 61 XJHWHU XQG
9 RJHODXQD GHU 2 VW- VW * U QDQGV 0 HGGHGHOVHU RP

* U QDQG

w

HGHUVHQ 8 ) RUW HVHW W4 % HLWI JH ] XU . HQQWLV GHU
61 XJHWHU XQG 9 RJHAODXQD GHU 2 VW+ VW * U QMDQGV 0 HG

GHGHOVHURP * U QMDMQG

w

HGHUVHQ $ " LH 2 UQLV GHV P LWMHUHQ 7 HLOHV GHU 1 RU

GRVW+ VW * U QQGV 0 HGGHCHOVHU RP * U QDQG

w

HGHUVHQ $ 61 XJHWHUH XQG 9 | JHO ' DQVN 1 RUGRVW

JU QDQGV ( [ SHGLWRQ 0 HGGHOHOVHU RP * U QDQG

S

o

FKP LGW 1 0 6 SDWRWP SRUDOGLVWLE XWRQ DQG KDELWWXVH

Rl WKH FRODUHG CHP P LQJ LFURVWQ\ [ JURHQOMMQGLFXV 7 UDLOO
LQ KLIK DUFWF 1 RUKHDVW* UHHQMQG 0 DVWHU 7 KHVLV 8 QLY RI

$ DUKXV S

o

FKP LGW 1 0 %HU 7 DQG -HQVHQ 7 7 KH LQIGXHQFH RI

ERG\ P DVV RQ GDLO P RYHP HQWSDWHUQV DQG KRP H UDQJHV RI

VKH FRODUHG CHP P LQJ LFURVWRQ\ [ JURHQM QGLFXV & DQDGLDQ
-RXUQDORI = RRORJ\

6 LWCHU % 5 HYSRQVH Rl VVRDW 0 XVWHCD HUP LQHD WR D F\ FOF
IXFWKDWRQ RI D OHP P LQJ SRSXMWRQ LQ 1 RUK ( DVW
* UHHQODQG SUHOLP LQDU\ UHVXOW IURP D CRQJ WHUP VWKG\
$ QQDCHV = RRCORJ L) HQQLFL

6 LWCHU % * LQI 2 DQG %HU 7 / RZ DEXQGDQFH RI . LQJ

( LGHU QHVW GXULQJ RZ OHP P LQJ \ HDUV LQ 1 RUWHDVW

* UHHQMQG $ UFWF
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5 HXYHQ < RVHI
, QWHUQDWR QDO % LUGLQJ DQG 5 HVHDUFK & HQWHU LQ ( LODW
3 2 %R ( Loow , VUDHO

U RVHI# HLODWLW FR LO

,VUDHO LV CRFDWHG LQ WKH VRXW HDVWRI VKH HVWHUQ 3 DCHDUF
WF Z KHUH P LJUDQWELUGY EHORQJ WR WKH IO Z D\ Z KLFK LV QRW
VR Z HOO VW GLHG DV WKH ( DVW$ WDQWF 10 Z D\ % HLQJ ORFDWHG
DW WKH M(QFWRQ RI WUHH FRQWQHQW ,VUDHO IXQFWRQV DV D
QG EULGJH IRU P DQ\ ELUGV P LJUDWQJ IURP ( XUDVLD WR $ I
ULFD DQG EDFN 6 DIULHO LW LQ WKLV ODQG EULGJ H ( LODW
VKH VRXWHUQP RVW SDUW RI ,VUDHO LV VLWDWHG LQ WKH 6\ UR
$ IUFDQ 5 LIW 9 DOH\ DW WKH QRUW HDVWAUQ IULQJH RI VKH
NLORP HWHUV 6 DKHO 6 DKDUD DQG 6 LQDL GHVHUWEHON VWK XV
EHLQJ DQ LP SRUMQW SCFH IRU P LJUDWRU ELUGY W VWJH
6 KLULK DL & K ULVWH 6 KLULK DL < RVHI
7 KH ULQJ LQJ VWWRQ HVWEQVKHG E\ WH , QWHUQDWRQDO % LUG
LQJ DQG 5 HVHDUFK & HQWH LQ ( LODW ,% 5 & ( LV WKH RQO RQJ
VHUP  VWWRQ RI LW NLQG LQ WKH 0 LGGCH ( DVW DQG DFWYH
ULQJ LQJ KDV FRQWQXHG WKHUH VLQFH 2 YHU
ELUGV RI VSHFLHV LQ WRWOZ HUH WDSSHG DQG ULQJ HG DWVKH
VWWRQ + RZ HYHU EHFDXVH WHUH DUH YHUW IHZ LI DQ\ RWKHU
ULQJ LQJ VWWRQV LQ WKH / HYDQWDQG $ VLD W WH QRUW HDVW
VKLV DFWYLW KDV UHVXOMG LQ RQO YHU ORZ UHFRYHU UDWHV
IRU UDS WR UV IRUZ DGHUV DQG IRU 3 DVVHULQHV
< RVHI + HQFH HYHU SLHFH RI LQIRUP DWRQ IURP VKLV
DUHD EHFRP HV YHU\ LP SRUWQW EXWDWWH VDP H WP H FDXWRQ

P XVWEH DSSQHG W WH UHVXOW EDVHG RQ VP DOOVDP SCHV

7 KH ULQJLQJ SURJUDP Z DV IRFXVHG RQ SDVVHULQHV DQG UDS

WUV Z KLOH Z DGHUV Z HUH ULQJHG Z KHQ WDSSHG LQFLGHQW OO

7 KH \ HDUV DQG DUH WKH H[ FHSWRQ
Z KHQ Z DGHUV Z HUH DOVR WUJ HWHG 7 KH S URMIFW
Z DV D UHVXON RI WH HQFRXUDJHP HQW RI ' U* %RHUH DQG

o2 DQG Z H GR QRWNQRZ GHWLO/ DERXWELUG SURFHVVLQJ
LQ WKDW SHULRG HJ WH DJHLQJ FULWULD XVHG 7 KH UHFHQW
IRFXV Z DV DQ LQLWDWYH RI WH ,%5 & ( 'XULQJ WKH OOWHU
SHULRG Z DGHUV Z HUH WDSSHG Z LW Z DON LQ WHDSV RQ WH
VDOQDV 7 KH / LWMH 6 WQW & DAGULV P LQXW Z KLFK EUHHGV
EH\RQG WH $ UFWF & LUFOH LV RQH RI WH P RVW QXP HURXV
Z DGHU P LJ UDQWVSHFLHV LQ ( LODWDQG SUHYDLOHG LQ FDWKHV RI
Z DGHUV WK HUH ,Q WRWO / LWMH 6 WQW Z HUH ULQJHG LQ

Rl WH Z DGHU WWO ULQJHG LQ ( LOW
7 KLV QXP EHU LV FRQVLGHUDEQO ODUJHU WDQ WH QXP EHUV RI
WLV VSHFLHV ULQJHG DWDQ\ RWHU C(RFDWRQ Z RUOGZ LGH HJ

DUG

) RU WKH DQDO VLV RI WKH SRSXCMWRQ DJH VWXFWUH RI / LWeH
6 WQWVWJ LQJ LQ ( LOODWRQO \ HDW Z LW CDUJ HVWVDP SCH VL] HV
GXULQJ WKH VRXWZ DUG P LJUDWRQ Z HUH WONHQ LQWR FRQVLGHUD
WRQ 7 DECH ' XULQJ WKHVH HLIKWVHDVRQV D WRWO RI
/ LWMH 6 WQW Z HUH ULQJHG 7 R GDW QRQH KDYH EHHQ FRQ
WROHG RQ WH EUHHGLQJ RU Z LQWULQJ JURXQGV 7 KH RQO
HYLGHQFH Rl FRQQHFWRQ EHW HHQ 6 LEHULD DQG ,VUDHO LV WKH
REVHUYDWRQ RI D FRORXU ULQJ HG / LWMH 6 WQWE\ 7 DO D 2 URQ
UDQJHU + XD 1 DWUH 5 HVHUYH 1 DWUH 5 HVHUYHV DQG 3 DUNV
$ XVWKRULW LQ WKH + XD 9 DOH\ QRUWKHUQ ,VUDHO RQ - X0

7 KH ELUG Z DV ULQJHG DV D FKLFN LQ D QHVWRQ RU

- X0 DWO HGXVD % D\ 1 7 DLP \ U 6 LEHULD LH LWZ DV

UHVLI KWG DWD GLVWQFH RI NP DIWU GD\ Vv
7 DECH 1 XP EHUV RI / LWAH 6 WQW ULQJHG DQG SURSRUWRQV

RI DJHV RQ VRXW?Z DUG P LJUDWRQ LQ ( LODW , VUDHO

< HDU |7 RWO| $ GX OWw - XYH % UHHG LQJ
ULQJ HG QLAHV VX FFHVV RQ
7 DLP \ U
+ 0
/
+
+ 0

/ £+ RZ 0 + P RGHUDW + + KLIK EDVHG RQ GDW I|URP
+ RWHU HWDO DQG $5&7 ,& %,5"' 6 5 DQN

XVHG W HVWP DW FRUUHMWRQ LQ SDUHQW HVHV

6 HYHUDO LVVXHV DULVH IURP WH GDW SUHVHQWG LQ WH 7 DECH
LUVW MKYHQLCH / LWMH 6 WQW RQ WHLU ILUVWP LJ UDWRQ W Z LQ
WULQJ JURXQGV I RUP DQ H[ WHP HO KLIK SURSRUWRQ RI
WDSSHG ELUGV HYHU' \ HDU 7 KH UHDVRQ IRU WLV SKHQRP HQRQ
LV XQFOHDU ,WP D\ EH WDWMYHQLCHV DUH LQH[ SHULHQFHG DQG
UHT XLUH P RUH IUHTXHQW VWSV WDQ DGXOW DQG WDW DGXOW
RYHUIO WH UHJLRQ $ QRWHU SRVVLELOW LV WDW P LJUDWRQ
URXWYV RI MKXYHQLOHV DQG DGXOWN DUH GLIITHUHQW DQG WKLV LV UH
ICHFWG LQ WKH DJH FRP SRVLWRQ RI WDSSHG ELUGV 7 UDSSLQJ
P HKRG Z DV QRW HYDOXDWG DQG WLV FRXOG EH D IXUWHU
VRXUFH RI ELDV 6 HFRQG WH GDW VXJJHVWD GHFQQH LQ WH

SHUFHQWJH RI \ RXQJ ELUGV WDSSHG DQG ULQJHG VLQFH
LQ ( LODW ) LJ XUH + RZ HYHU WHVH GDW VKRXOG EH WHDWG
Z LWK FDXWRQ EHFDXVH RI WKH LOFRQVLVWHQF\ LQ HIIRUWEHW HHQ
\ HDUV Z KLFK KDV DOVR UHVXOMG LQ ODUIH GLIIHUHQFHV LQ WH
WWO QXP EHUV RI ELUGV ULQJHG $ QRWHU SDUDP HWU WDW
QHHGV WR EH YDAGDWG LV WKH DJHLQJ FULWULD XVHG LQ WH HDUO
VE\V : ,: 2 DQG UHFHQWA DWWH ,%5 & ( ULQJLQJ VW
WRQ ) XUWKHU LWLV DOVR SRVVLEXH WKDWWH EXLOGLQJ RI QHZ
VDON SRQGV LQ ( LODW KDV FUHDWG D VILWDWRQ Z KHUHLQ LQ
FUHDVHG QXP EHUV RI DGXOWN/ LWMH 6 WQW FKRRVH WH DUHD DV D
VWRSRYHU 7 KLUG Z KDWYHU WKH UHDVRQ IRU WKH KLJK SURSRU
WRQV RI \ RXQJ ELUGV WHUH LV DOVR FRQVLGHUDEH YDULDWRQ LQ
WKLV SDUDP HWU Z KLFK UDQJHV EHW HHQ DQG
& RP SDULVRQ RI WLV SDUDP HWHU Z LW HVWP DWV Rl EUHHGLQJ
VXFFHVV DWWH 7 DLP \U 7 DEGH UHYHDO/ VRP H FRP SDUDE LOW
EHW HHQ WHVH W R DOKRXJK WH FRUUHODWRQ LV QRWVLI QLIL
FDQW 6 SHDUP DQ 5 KR 3! $ WOHDVWWKH RZ HVW
YDOXHV RI SHUFHQWJHV FRUUHVSRQGHG Z HOO Z LW RZ EUHHG
LQJ VXFFHVV LI WH HDUO V DQG WU\ HDUW DUH FRQVLGHUHG
VHS DUDWH QO 7 KXV YDULDWRQ LQ WH SURSRUWRQ RI MYHQLXH
/ LWMH 6 WQW FRP LQJ W ( LOWDWMHDVWSDUW UHIHFWEUHHGLQJ

VXFFHVV LQ WKH 6 LEHULDQ $ UFWF



) LUXUH 3 HUFHQWJH RI MXYHQLOH / LWWH 6 WQW ULQJ HG DW( LW
GXULQJ VRXWZ DUG P LJUDWRQ LQ WKH \ HDUV LQFOXGHG LQ
WH VWG\ \ [ 6 TXDUHG P XONS ™

5

7 KH ODUJH QXP EHUW RI / LWMH 6 WQWDV Z HOO DV RWHU Z DGHUV
YLVLWQJ ( LODW VXJJHVW WDW WLV (RFDWRQ P D\ EH D FULWFDO
RQH IRU VRP H $ UFWF Z DGHU SRSXMWRQV ,QWUQDWRQDO FRO
MERUDWRQ W LP SURYH ORFDO H[ SHUWVH LQ Z DGHU VWGLHV DV
Z HOO DV LQFUHDVLQJ P DQSRZ HU Z RXOG EH RI JUHDWKHO W
LQFUHDVH WH XQGHUVWQGLQJ RI Z DGHU P LJUDWRQV DQG DVVLVW
LQ VHWMEQJ XS D UHODEO GDWEDVH DGHU UHVHDUFKHUV DQG
UHCHYDQW RUJ DQL] DWRQV DUH Z HOFRP H W Z RUN Z LW XV LQ

( Low

$&.12: /(" *0 (17 , WDQN ,IDW 6 FKXC DQ , VUDHO
% LUG 5 LQJLQJ & HQWU IRU KHU KHGS LQ DFFHVVLQJ GHWLO/ SHU
WLQLQJ W WH REVHUYDWRQ RI WH / LWMH 6 WQW LQ WH + XD

9 DOCH\

5 HIHUHQFHV

$58&7,8& %,5' 6 DQ LQWUQDWRQDO EUHHGLQJ FRQGLWRQV
VX UY H\ 2 QAQH GDWEDVH ( GV 0 6 RORYLHY
3 7RP NRYLFK KWS8 Z Z Z DUFWFELUGV UX $ FFHVVHG

0 DU

+ RWHU + HWDO HGV 0 LJUDWRQ DQG LQWUQDWRQDOFRQ
VHUYDWRQ RI Z DGHUV 5 HVHDUFK DQG FRQVHUYDWRQ RQ QRUWK
$ VLDQ $ IUFDQ DQG ( XURSHDQ 10 Z D\V , QWHUQDWR QDO

DGHU 6 WKGLHV

6 DIULHO 8 0 LJUDWRQ LQ ( LODW ,VUDHO ,ELV

6 KLULKDL + 7 KH ELUGV RI ,VUDHO $ FDGHP LF 3 UHVV

/ RQGRQ

6 KLULKDL + ' $ & ULVWH 5 DSWRUP LJUDWRQV DW( LODW

% U % LUGV

DUG 5 0 5 LQJLQJ WWO/ DGHU 6 WKG\ * URXS
% X Q0
< RVHI 5 & OXHV WVR WKH P LJUDWU URXWYVY RI WH HDVWUQ

1002 D\ RI WH HVWHUQ 3 DOHDUFWF * ULQJLQJ UHFRYHULHV DW
( LODW>, + & LFRQLLIRUP HV & KDUDGULLIRUP HV & RUDFLLIRUP HV

DQG 3 DVVHULIRUP HV @ ' LH 9 RJHQ DUW
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<($5 $5&7,& %5 ( (' ,1*

68 & & ( 66 $6 0 ($685 (' %< 7+ (
3(5&(17%$* ( 2) ),567 <($5 %,5"' 6 ,1
$' (5 3238/ $%$7,216 ,1 $8675¢%/ ,$

17+ ( $8675%/ 680 0 (5

& AYH 0 LQWRQ 5 RVDAQG - HVVRS 3 HWHU

& ROOAQV DQG & KULV + DVVHOO
DO HW¥ 5 RDG % HDXP DULV 9 ,& $ XvwbDab

P LQWQV# R] HP DLOFRP DX

3 KLOOLS ,VODQG 1 DWUH 3 DUN 32 % R[ & RZ HV 9 ,&

$ XVWDAD UMAVVRS# SHQJXLQV RUJ DX

50 % & RZ HV 9 ,& $ XVwWDOQD

P RRQELUG# Z DWU URQWQHWDX

% URRP H % LUG 2 EVHUYDWU 32 %RJ[ % URRP H : §

$ XVWDAD WUQVWRQH# Z Q FRP DX

, QWURG X FWRQ

7 KH 9 LFWULDQ DGHU 6 WG\ * URXS DQG WKH $ XVWDDVLDQ

DGHU 6 WKGLHV * URXS WURXJK WH % URRP H % LUG 2 EVHUYD
WU DQG 1 $ X VWDQAD DGHU 6 WG\ * URXS FRQWQXHG
VK HLU C(RQJ WHUP SURJUDP P HV Rl P RQLWULQJ P LIUDQWZ DGHU
SRSXMWRQV GXULQJ VKH QRQ EUHHGLQJ VHDVRQ LQ 6 (
$ XVwDAD DQG 1 $ XVWDAD 7 KHVH W R ORFDWRQV RQ
RSSRVLW VLGHV RI WH FRQWQHQWDQG QHDUO NP DSDUW
HQDEGH D Z LGH UDQJH RI WH Z DGHU VSHFLHV SRSXMWRQV
Z KLFK P LJUDWH IURP WH 1 RUKHUQ + HP LVSKHUH EUHHGLQJ

JURXQGV W $ XVWDAD W EH VWGLHG

$ FRUH HOHP HQWRI WH ILHOGZ RUN DFWYLWHV RYHU WKH (DVW

\ HDUV KDV EHHQ D EDQGLQJ SURJUDP P H Z KLFK DWWHP SW W
FDWK D UHSUHVHQWWYH VDP SCH RI DV P DQ\ VSHFLHV DV SRVVL
ECH LQ HDFK RI WKH W R UHJLRQV GXULQJ WH SHULRG Z KHQ WH
P DMRULW RI DGXONDQG MXYHQLOH I LUVYW\ HDU ELUGV DUH SUHVHQW
7 KH SURSRUWRQ RI LP P DWUH ELUGV LQ VXFK FDWKHV LV WKHQ
XVHG DV D P HDVXUH RI WH EUHHGLQJ VXFFHVV LQ WH SUHYLRXV
$ UFWF VXP P HU 5 HVXOW IRU WH DQG EUHHGLQJ
VHDVRQV Z HUH GHWLMHG LQ $ UFWF % LUGV QHZ VCHWWHUV

DQG UHVS HF WY HO

0 HWRGV

) RU WLV \ HDUfV GDW DQG IRU UHYLVLRQV RI SUHYLRXV \ HDUVY
GDW LQFOXGHG LQ 7 DEXYV DQG VRP H DGMKVW HQWKDV EHHQ
P DGH W WH GDWYV IRU Z KLFK GDW DUH LQFOXGHG LQ WH QJKW
RlI D UHILQHP HQWRI WH NQRZ CHGJH RI WH P LJUDWRQ SHULRG

RI HDFK VSHFLHV LQ HDFK UHJ LRQ

,Q 6( $ XVWDOD WH HDUOHVWGDW QRUP DOO XVHG LV VW' H
FHP EHU RFFDVLRQDOO YHU W 1 RYHP EHU DV VRP H MXYH
QLH ELUGYV FRQWQXH WR DUULYH WURXJKRXW1 RYHP EHU 7 KH
HQG GDW LV QRUP DOO ) HEUXDU\ EHFDXVH DGXOWN 6 KDUS
WLOHG 6 DQGSLSHUV DQG & XUCHZ 6 DQGSLSHUV FRP P HQFH WHLU
QRUW?Z DUG P RYHP HQW LQ HDUO 0 DUFK + RZ HYHU VDP SOV
Rl 5 HG QHFNHG 6 WQW 5 XGG\ 7 XUQVWQHV DQG 6 DQGHUQQJ
DUH LQOFOXGHG XS W 0 DUFK LQ W WH ILUVWWIHZ GD\V
Rl '$ SULO EHFDXVH WHVH VSHFLHV GR QRWOHDYH XQWOZ HOO LQWR

$ suLo

,Q 1 ¢ $ XVWDQD DQ HDUOHU pvWUW GDWH LV SRVVLECH EHFDXVH

ELUGV DUULYH WHUH OOWWGH f 6 VL QL LFDQW)A HDUGHU WDQ
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LQ 6 ( $ XVwWDAQD DWW GH f 6 ) XUMKHUP RUH LQ WH
VHDVRQ QR FDWKLQJ Z DV XQGHUWNHQ LQ WH ' HFHP
EHU -DQXDU ) HEUXDU SHULRG EHFDXVH RI WKH DEVHQFH RI NH\
SHUVRQQHO $ OO FDWKHV LQFOXGHG LQ 7 DECH Z HUH P DGH EH
W HHQ 2 FWREHU DQG 1 RYHP EHU Z KHQ LQWQVLYH ILHGG
Z RUN Z DV XQGHUWNHQ ( [ DP LQDWRQ RI WH GDW VKRZ HG
QHJQAJLEOH YDULDWRQ LQ WH SURSRUWRQ RI MKYHQLOHV LQ WLV
SHULRG VXJJHVWQJ P RVWMKYHQLOHV KDG DUULYHG LQ 1 : $ XV
WDAD E\ WH HQG RI WH WLUG Z HHN Rl 2 FWEHU & DWKHV XS
WR 0 DUFK Z HUH XVHG WRXJK LQ P RVWVHDVRQV WH P DMRU
LW Z HUH LQ WKH 1 RYHP EHU) HEUXDW SHULRG VLQFH YLVLECH
P LJUDWRQ VWGLHV DW% URRP H KDYH VKRZ Q WKDWRQO ( DVWUQ
& XUGHZ GHSDUWIURP 1 $ XVWDAQD LQ VLI QLILFDQWQXP EHUWV

EHIRUH WKDWGDW

$ V VWWHG LQ WKH $ UFWF % LUGV QHZ VCHWWU Z H FRQVLGHU
EUHHGLQJ VXFFHVV LQ D SRSXMWRQ Z DV SRRU LQ WKH SUHFHHG

LQJ EUHHGLQJ VHDVRQ Z KHQ WH SURSRUWRQ RI MYHQLHV LQ
$ XVwWDAD LV P RGHUDWH = JRRG *

DQG H[ FHSWRQDO# RYHU

5 HVX OW

7 DEXHV DQG JLYH WH UHVXOWN RI Z DGHU FDWKHV LQ
7 KH QXP EHU RI FDWKHV P DGH IRU HDFK VSHFLHV LV
JLYHQ DV DQ LQGLFDWRQ RI WH VSUHDG RI VDP SOHV REWLQHG
,Q P RVWRI WH P DLQ VSHFLHV LQ 6 ( $ XVWDQD WR FDWKHV
Z HUH P DGH EXW IRU 5 HG QHFNHG 6 WQW Z KLO/W LQ 1

$ XVWDQD WH UDQJH Z DV WR FDWKHV

6 RXW HDVW$ XVWDAD

7 KH ®Z LQQHUW" LQ 6 ( $ XVWDAQD LQ Z HUH 5 HG . QRW

I LUVW\ HDU ELUGY 5 HG QHFNHG 6 WQW DQG & XUGHZ
6 DQGSLSHU + DOO IDOAQJ LQ WH 3 H[ FHSWRQDO EUHHG
LQJ VXFFHVV FDWJRU ) RUS5 HG . QRWDQG 5 HG QHFNHG 6 WQW
WHVH Z HUH WH KLIKHVW SHUFHQWJHV HYHU UHFRUGHG LQ 6 (
$ XVWDAD 7 KH & XUGHZ 6 DQGSLSHU ILJXUH Z DV WH KLIKHVW
VLQFH WH UHFRUG XQLTXHO JRRG UHFRUGHG DIWU WH
EUHHGLQJ VHDVRQ D \ HDU RI Z LGHVSUHDG ERXQWIXO

EUHHGLQJ VXFFHVV

,Q FRQWHDVW SRSXOMWRQV RI RWHU VSHFLHV VXFK DV 6 DQGHU

aAQJ 5 XGG\ 7 XUQVWQH 6 KDUS WLOHG 6 DQGSLSHU DQG * UHDW
QRWFRQWLQHG RQO P RGHVWOHYHO/ RI ILUYW\ HDU ELUGV DQG

WK HLU EUHHGLQJ VHDVRQ Z RXOG EH FOVVLILHG DV P RGHU

DWH W SRRU

) RUWH % DU WLOHG * RGZ LWSRSXMWRQ Z KLFK YLVLW 6 ( $ XV
WDAD WH EUHHGLQJ VHDVRQ Z DV REYLRXVQO GLVDVWRXYV
7 KHVH ELUGV DUH DO IURP WH EDXHUL VXEVSHFLHV Z KLFK
EUHHGV LQ $ ODVND % RE * LOO RI WH 8 6 ) LVK DQG : LOGQIH
6 HUYLFH LQ $ OODVND KDG IRUHZ DUQHG XV RI WLV GANHO RXW
FRP H DV H[ WHP HO SRRU Z HDWHU FRQGLWRQV RFFXUUHG LQ
$ ODVND GXULQJ WKH EUHHGLQJ VHDVRQ 7 KH\ KDG VXEVH
TXHQW. VHHQ YHU IHZ MYHQLOH ELUGV DWP LJUDWU GHSDU

WK UH S RLQW

1 RUK Z HVWS$ XVWDAD

. Q WH EUHHGLQJ VXFFHVV RI Z DGHU SRSXMWRQV Z KLFK
VSHQG WH QRQ EUHHGLQJ VHDVRQ LQ 1 $ XVWDQD DSSHDUV W
KDYH EHHQ P RUH XQLIRUP DFURVV VSHFLHV WKDQ LQ 6 ( $ XVWD
aD $ OWR P RVWVSHFLHV FRXOG EH FODVVHG DV KDYLQJ P RGHUDW
EUHHGLQJ VXFFHVV Z LW & XUGHZ 6 DQGSLSHU 5 HG

QHFNHG 6 WQW DQG * UH\ WLCHG 7 DWMHU WQGLQJ

WRZ DUGV W RRGY + RZ HYHU* UHDW. QRWDSSHDUW KDYH IDUHG

SRRUG

7 KH P RVWLQWUHVWQJ FRQWDVW Z LW 6 ( $ XVWDQD RFFXUUHG
LQ % DU WLHG * RGZ LWDQG 5 HG . QRW ,Q ERW VSHFLHV 1

$ XVWDQAD UHVXOWN Z HUH WKH RSSRVLW RI 6 ( $ XVWDQD ILJ XUHV
7 KXV % DU WDLAHG * RGZ LW LQ 1 $ XVWDQAD Z KLFK EUHHG LQ
WH < DNXWD 5 HJLRQ RI 1 RUKHUQ 6 LEHULD KDG TXLW D UHD

VRQDEO EUHHGLQJ \ HDU LQ ILUVW \ HDU ELUGV
+ RZ HYHU 5 HG . QRW KDG D SRRU\ HDU 5 HG . QRWLQ
1 $ XVWDQD DUH RI WKH QHZ O QDP HG SLHUVP DL VXEVSHFLHV
EUHHGLQJ LQ WH 1 HZ 6 LEHULDQ ,VODQGVY 7 KRVH YLVLWQJ 6 (

$ XVWDQAD SUREDEO DO EUHHG LQ WKH & KXNRWN\ 3 HQLQVXOD

URJ HUVL

DW RQ / LWMH & XUHZ LV LQFOXGHG IRU WKH ILUVWWP H DJHLQJ
P HKRGV KDYLQJ QRZ EHHQ VDWVIDFWULO GHYHCRSHG 7 KH
ILJ XUH RI I LUVW\ HDU ELUGV VXJJHVW KLIK EUHHGLQJ VXF

FHVV LQ EXWVHH DWU

& RP SDULVRQV EHW HHQ \ HDUV

7 DEXHV DQG JLYH WKH SHUFHQWJH ILUVYW\ HDU ILJ XUHV IRU

QHZ O SUHVHQWG GDW DQG UH
YLVHG VOQJ KW IURP GDW SXEQVKHG LQ $ UFWF % LUGV 1 HZ V
CHWWH UV DQG DQG VXP P DU RI GDW IURP 7 DECHV

DQG

$ QXP EHURI FRQFOXVLRQV FDQ EH GUDZ Q

,Q 6 $ Xvwbab

D 7 KH EUHHGLQJ VHDVRQ Z DV E\ IDUWH EHVWIRUP RVW

VSHFLHV GXULQJ WH CODVWIRXU\ HDUV

E 5 HG QHFNHG 6 WQW KDYH KDG WUHH YHU JRRG EUHHGLQJ
VHDVRQV LQ WKH MVWIRXU\ HDUY >VHH DOVR VHS DUDW DUWF

LQ WKLV LVVXH RI WKH $ UFWF % LUGV 1 HZ VOHWHU@

F 0 RVWVSHFLHV VKRZ TXLW D P DUNHG YDULDWRQ RI DSSDU

HQWE UHHGLQJ VXFFHVV IURP \ HDUW \ HDU

G 7 KHUH DSSHDUY W EH OWMH FRUUHOOWRQ EHW HHQ VSHFLHV
H[ FHSWLQ WH JRRG \ HDU % DU WLAHG * RGZ LWDQG
5 HG . QRWVHHP W KDYH WH JUHDWVWWQGHQF\ WR GHSDUW
IURP WH QRUP 5 HG QHFNHG 6 WQWDQG & XUGHZ 6 DQGSL
SHU ILJ XUHV Z KLFK TXLW RIWQ VKRZ HG D JRRG FRUUHOD
WRQ LQ WH V. KDYH QRWFRUUHMWG Z HOO LQ UHFHQW

\ HDUV

H : KHQ 5 HG QRW KDYH D VXFFHVVIXO EUHHGLQJ VHDVRQ
VKLV LV UHICHFWG LQ H[ FHSWRQDOO KLIK 3 SHUFHQWJH |LUVW
\ HDU" ILJ XUHV 7 KHUH DUH W R UHDVRQV IRU WLV ) LUVWD LQ
VXFK \ HDW ICRFNV Rl CDUJHO MYHQLCH ELUGV WHQG WR RF

FXU LQ KDELWW Z KHUH WH\ DUH P RUH HDVLO FDQQRQ QHW
WHG 6 HFRQGO EDQGLQJ DQG IMJJILQJ KDV VKRZ Q VKDW
P RVW MKYHQLCH ELUGV RI WKH ) O Z D\ SRSXMWRQ WQG W
UHP DLQ LQ $ XVWDOD 2 QO LQ VWKHLU VHFRQG \ HDU GR D
KLIK SURSRUWRQ RI WKHVH ELUGV P RYH RQ WR WKHLU | X WK UH

UHJ XU QRQ EUHHGLQJ DUHDV LQ 1 HZ = HDMDMQG

| 0 RUH \ HDUY RI GDW Z LOO QHHG W EH JHQHUDWG DQG
H[ DP LQHG W VHH Z KDWF\ FOFDOSDWWHUQV Rl EUHHGLQJ SHU
IRUP DQFH SRVVLEQ DVVRFLDWG Z LW P P LQJ SUHGDWU
F\ FAHV P D\ EH DSSDUHQW LQ WK H Z DGHU VS H

FLHV SRSXMWRQV Z KLFK YLVLW6E ( $ XVwWDQ.D

Q1 ¢ $ Xvwbab

D 7 KH EUHHGLQJ VHDVRQ DOVR DSSHDUV W KDYH EHHQ

WH EHVWRI WH GDVWIRXU\ HDUV IRUP RVWVSHFLHV



E 3 DWHUQV RI \ HDUO EUHHGLQJ VXFFHVV IRU 5 HG QHFNHG
6 WQWDQG & XUHZ 6 DQGSLSHUIRORZ VWH VDP H SDWWHUQ DV
LQ 6( $ XVWDQAD WRXJK WH ILIXUHV GLIIHU LQ DEVROXW

WHUP V

F 5 HG QRWGR QRWVKRZ WH H[ FHSWRQDOO KLJK SHUFHQW
DJH ILUVYW \ HDU ILJ XUHV DSSDUHQW LQ VRP H \ HDUV LQ 6 (
$ XVWDAD 7 KLV VXJJHVW WH 1 $ XVWDAD 5 HG . QRW
SRSXMWRQ LV QRWDIIHFWG E\ D FRP SDUDEM *1 HZ = HD

MDQG” IDFWUQNH WH 5 HG QRWLQ 6 ( $ XVvwbDQD

G 7 KHUH LV QR FRUUHODWRQ EHW HHQ WH DQQXDOSHUFHQWIJ H
ILUVW\ HDU I'LJ XUHV IRU % DU WLCHG * RGZ LW LQ 1 $ X VWD
QD DQG 6 ( $ XVWDOD 7 KLV LQ QRWVXUSULVLQJ JLYHQ WHLU

Z LGHO VHSDUDWG EUHHGLQJ DUHDV

H * UHDWHU 6 DQG 3 RYHUV VHHP WR VKRZ D P RUH FRQVLVWHQW
DQG RQ DYHUDJH KLIKHU EUHHGLQJ VXFFHVV WDQ RWHU
VSHFLHV 7 KH\ Rl FRXUVH GR QRWEUHHG LQ WH $ UFWF UH
JLRQ DQG WXV P D\ EH CHVV VXVFHSWEGH WR YDULDWRQV LQ

Z HDWHU FRQGLWRQV DQG RU SUHGDWU F\ FOHV

| / LWMH & XUOGHZ SRSXMWRQV KDYH FRQWLQHG D YHU KLIK
SURSRUWRQ RI [ILUVW \ HDU ELUGV LQ DQOO W UHH

\ HDUV Z KLFK Z HUH VDP SCHG ,WLV QRWFOHDU Z KHWHU WLV
LV D JHQXLQH UHICHFWRQ RI WH VLWKDWRQ IRU WKH SRSX

WRQ DV D Z KRH RU Z KHWHU VRP H CRFDO WP LQJ KDELWW
IDFWU LV LQIOXHQFLQJ WH ILIXUHV 7 KLV Z LOO EH LQYHVW

JDWHG I XUWHU LQ WH I XW UH

J $V LQ 6( $ XVWDAD WHUH VHHP V VR EH RQO D P RGHVW

FRUUHODWRQ EHW HHQ VSHFLHV \ HDUV Z LW TXLW Z LGH
YDULDWRQ RFFXUULQJ * UHDW. QRWVHHP W EH P RVWRXWRI
SKDVH Z LW DQ\ JHQHUDO WHQG SHUKDSV EHFDXVH WH\

QHVWLQ P DUNHGO GLIIHUHQWKDE LWW

LVFX VVLRQ DQG FRQFX VLRQ

& DXWRQ LV QHHGHG LQ LQWUSUHWQJ WH 3 SHUFHQWJH RI |LUVW
\ HDU" 1L XUHV GXH WR SRWQWDOELDVHV LQ WKH GDW VHH $ UFWF
% LUGV QHZ VCHWHU + RZ HYHU LWLV FCHDU WKDWWH FROHFW
LQJ RI VXFK LQIRUP DWRQ IURP Z DGHU SRSXMWRQV LQ WHLU

QRQ EUHHGLQJ DUHDV HVSHFLDOO LI D QXP EHURI LQGHSHQGHQW

7 DECH
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VDP SCHV DUH REWLQHG HDFK \ HDU LV JLYLQJ D IDLUDQG RJL
FDOLQGLFDWRQ RI WH YDULDWRQ LQ EUHHGLQJ VXFFHVV EHW HHQ
VSHFLHV \ HDUW $ WSUHVHQW LWLV WKH RQO TXDQWWWYH LQIRU
P DWRQ DYDLDEMH RQ WH UHSURGXFWYH RXWXW RI Z DGHU
SRSXMWRQV LQ WKH ( DVW$ VLDQ $ XVWDDVLDQ ) O Z D\ 6 XFK
LQIRUP DWRQ LV IXQGDP HQWO W W\ LQJ W GHWUP LQH FDXVHV
Rl VKRUWWUP YDULDWRQV DQG OGRQJ WHUP WHQGV LQ SRSXMWRQ

P RQLWULQJ FRXQW RI Z DGHUV

DW VHW RI WLV WSH LQFUHDVH P DUNHGO LQ YDOXH LI FRO
CHFWHG LQ D FRQVLVWVHQWP DQQHURYHUD SURCRQJHG SHULRG 7 KH
9 : 6* DQG $ : 6* ILHOGGZ RUN SURJUDP P HV Z LOO FRQWQXH
W KDYH WH FROHFWRQ RI * SHUFHQWJH RI |ILUVW\ HDU" GDW DV

NH\ SULRULWHV IRUWH IRUHVHHDE CH | X WK UH

) XUWKHU LQIRUP DWRQ IURP SUHYLRXV \ HDUV Z LOO EH SURJ UHV
VLYHOQ DP DVVHG WR H[ WHQG WH GDW VHWEDFNZ DUGV LQ WP H ,Q
WH CRQJ WUP VXFK GDW VHULHV P D\ Z HOO EH XVHIXODO/R LQ
GHA.QHDWQJ WH HIIHFW RI FQP DW FKDQJH RQ WH JHQHUDO

UHSURGXFWYH VXFFHVV RI $ UFWF EUHHGLQJ Z DGHUWV

, QFUHDVLQJ EDQGLQJ UHFRYHULHV DQG 10DJ VLI KWQJV DUH
JUDGXDOO HQDEOQQJ WH VSHFLILF EUHHGLQJ DUHDV RI Z DGHU
SRSXMWRQV YLVLWQJ 6 ( $ XVWDAD DQG 1 $ XvwbDabD W EH
SLQSRLQWG ,WVKRXOG WXV EH LQFUHDVLQJ O SRVVLECH W WH LQ
P RUH FORVHO WH DSSDUHQWEUHHGLQJ VXFFHVV RI SRSXMWRQV
Z LWK FRQGLWRQV LQ VSHFLILF UHJLRQV RI WH 6 LEHULDQ $ UFWF
HDFK \ HDU DV UHSRUWG LQ $ UFWF % LUGV 6 XFK DQ H[ DP LQD
WRQ LV QHHGHG WR H[ SDLQ LQ SDUWFXOMU WH YDULDWRQ EH
W HHQ WH EUHHGLQJ VXFFHVV Rl GLIIHUHQW VSHFLHV LQ DQ\

\ HDU

KDWZ LOO WH EUHHGLQJ VHDVRQ EULQJ" ,1 D WUHH
\ HDUO EUHHGLQJ F\ FOH LV RSHUDWQJ WHQ RQ WH EDVLV WDW
Z DV JHQHUDO JRRG LWVKRXOG EH D JRRG EUHHGLQJ
\ HDU % XW VXUHO Z H FDQQRW H[ SHFW DQRWHU JRRG 5 HG
QHFNHG 6 WQW RU & XUHZ 6DQGSLSHU RU 5 HG . QRW \ HDU"
2 QO WP H Z LOOWO $ V XVXDOZ H VKDOOEH HDJHUO Z DLWQJ LQ
$ XVWDAD IRU WH UHWUQ RI WH Z DGHU P LJUDQW Z LW WH
DGXOAN DUULYLQJ LQ $ XJXVW6 HSWHP EHU DQG WKH MKYHQLOHV LQ

6 HSWHP EHU 1 RYHP EHU

3 URSRUWRQ RI ILUVW\ HDU ELUGV LQ Z DGHU FDWKHV LQ 6 ( $ XVWDAQD LQ

o

SHFLHV 1 XP EHURI FDWKHV

7 RWOE LUGV 1 XP EHURI I LUVW\ HDU

FDXJ KW I LUVW\ HDU E LUGV

/ DUIH 6 P DOO

* UH\ 3 ORYHU

w

DFLILF * ROGHQ 3 CRYHU

o

XGG\ 7 XUQVWR QH

o

HG QHFNHG 6 WQW

o

DQGHUOQJ

2

XUHZ 6 DQGSLSHU

o

KDUS WLOHG 6 DQGSLSHU

*

UHDW. QRW

5 HG . QRW

% DU WDLCHG * RGZ LW

1 RQ DUFWF QRUWHUQ P LJ UDQW

( DVWHUQ & XUCHZ

$ COFDWKHV Z HUH LQ SHULRG HFHP EHU WR
AQJ DQG 5 XGG\ 7 XUQVWQH Z KHUH FDWKHV XS W

Z KHUH VDP SOH VL] H LV HVV WKDQ

) HE UX DU\

0 DUFK

H[ FHSWIRUS5 HG QHFNHG 6 WQW 6 DQGHU

DUH LQFOXGHG ) LJ XUHV LQ EUDFNHW DUH

ELUGV $ GDVK LQGLFDWYV QR VDP S
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7 DECH 3 URSRUWRQ RI ILUVW\ HDU ELUGV LQ Z DGHU FDWKHV LQ 1 : $ X VvVwDab
6 SHFLHV 1 XP EHURI FDWKHV 7 RWOE LUGV 1 XP EHURI I LUVW\ HDU
FDXJ KW I LUVW\ HDU E LUGV
/ DUIH 6 P DOO

o

HG QHFNHG 6 WQW

* UH\ WLOHG 7 DWMHU

o

XGG\ 7 XUQVWR QH

o

DQGHUOQJ

2

XUHZ 6 DQGSLSHU

*

UHDW. QRW

5 HG . QRW

% URDG ELOCHG 6 DQGSLSHU

/I LWAMH & XUCHZ

KLP EUHO

% DU WDLCHG * RGZ LW

1 RQ DUFWF QRUWHUQ P LJ UDQW

*

UHDWHU 6 DQG 3 ORYHU

~

HUHN 6 DQGS LS HU

DVWUQ & X UCHZ

% ODFN WLOHG * RGZ LW

$ OVR / HVVHU 6 DQG 3 (RYHU & RP P RQ 6 DQGSLSHU 6 KDUS WLHG 6 DQGSLSHU $ VLDWF
RZ LWKHU DQG 2 ULHQWO 3 UDWQFRCH $ COFDWKHV Z HUH LQ SHULRG 2 FWREHU W 1 RYHP EHU
H[ FHSWIRUW R / LWMH & XUHZ FDWKHV RQ 1 RYHP EHUDQG ‘' HFHP EHU DQG ELUGV

UHVS HF WY HO

7 DECH 3 HUFHQWDJH RI ILUVW\ HDU ELUGV LQ Z DGHU FDWKHV LQ 6 ( $ XVWDQOD EHW HHQ DQG

6 SHFLHV

5 XGG\ 7 XUQVWR QH

5 HG QHFNHG 6 WQW

6 DQGHUAQJ

& XUHZ 6 DQGSLSHU

6 KDUS WLHG 6 DQGSLSHU

* UHDW. QRW

5 HG . QRW

% DU WWLCHG * RGZ LW

$ OCOELUGYV FDXJKWE\ FDQQRQ QHWYQJ LQ WKH SHULRG OODWH 1 RYHP EHUW P LG 0 DUFK 6 KDUS WLHG 6 DQGSL

SHUDQG & XUHZ 6 DQGSLSHUW HQG ) HEUXDU RQO

7 DECH 3 HUFHQWDJH RI ILUVW\ HDU ELUGV LQ Z DGHU FDWKHV LQ 1 : $ XVWDOD EHW HHQ DQG

6 SHFLHV

* UH\ WLOHG 7 DWWOHU

5 HG QHFNHG 6 WQW

& XUCHZ 6 DQGSLSHU

* UHDW. QRW

5 HG . QRW

I LWNH & XUHZ

% DU WWLCHG * RGZ LW

1 RQ DUFWF QRUWHUQ P LJ UDQW

* UHDWU 6 DQG 3 ORYHU

2 ULHQWO3 RYHU

7 HUHN 6 DQGSLSHU

$ OCOELUGY FDXJKWE\ FDQQRQ QHWYQJ LQ WKH SHULRG W 2 FWREHUW P LG 0 DUFK & XUGHZ 6 DQGSLSHUW
HQG RI ) HEUXDUW RQO ) LJXUHV LQ EUDFNHW DUH Z KHUH VDP SOH VL] H LV CHVV WKDQ ELUGV $ GDVK LQGL

FDWV QR VDP SCH
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9%$5,$7,216 ,1 $33$5 (17 $1188/ WRQ RI MKYHQLCH ILUVW\ HDU ELUGV Z KLFK VWOOFDQ EH DJHG LQ
WKH KDQG : KLOYWWHUH P D\ EH SRWIQWDO ELDVHV LQ VXFK

%5 ( (' ,1* 68&& (66 2) 5¢("'" 1 (&. ('
GDW DV LQ P RVWILHOG GDW VXFK LQIRUP DWRQ DWVWKH YHU\

67,176 $1' &85/ (: 6% 1' 3,3(56
CHDVW SURGXFHV DQ DQQXDO EUHHGLQJ VXFFHVV LQGH[ IRU HDFK
w7 (1 $ 1 VSHFLHV 6 KRUWDQG ORQJ WUP FKDQJHV LQ WKLV LQGH[ P D\ EH
KHOS1XOLQ XQGHUVWQGLQJ FKDQJHV LQ Z DGHU SRSXMWRQ CHY

& AAYH 0 LQWRQ 5 RVDAQG - HVWWRS DQG 3 HWHU HO/ GHWHUP LQHG E\ V\ VWP DWF DQQXDOFRXQW
& ROOLQV
7 KLV QRVWH H[ DP LQHV WH DSSDUHQW EUHHGLQJ VXFFHVV VLQFH
DO HWY 5 RDG % HDXP DULV 9 ,& $ X VwWDAD

RlI 5 HG QHFNHG 6 WQW DQG & XUHZ 6 DQGSLSHUV Z KLFK

P LQWQV# R] HP DLOFRP DX
VSHQG WH QRQ EUHHGLQJ VHDVRQ LQ 6 ( $ XVwWDQD ,WDO/R UH

3 KLOAS ,VDQG 1 DWUH 3 DUN 32 %R[ & RZ HV 9 ,& MWV WKH LQGH[ RI EUHHGLQJ VXFFHVV W FKDQJHV LQ SRSXD
$ XVWDOAD UMVVRS# SHQJXLQV RUJ DX WRQ CHYHOV GXULQJ VKLV SHULRG
50 % & RZ HV 9 ,& $ X VwDaD
P RRQELUG# Z DWHUI URQWQHWDX 0 HWKRGV
 QWIRG X FWRQ 7 KH 9 LFWRULDQ : DGHU 6 WG\ * URXS KDV EHHQ FDWKLQJ DQG
EDQGLQJ Z DGHW LQ 6( $ XVWDQD VLQFH CDW LQLWDCO
7 KH UHSURGXFWYH UDW LV RQH RI VWKH W R IXQGDP HQWO SD
E\ P LVWQHWMQJ EXW VLQFH HDUO P RVW E\ FDQQRQ
UDP HWHUV P RUWAW LV WKH RWHU Z KLFK JRYHUQ WH SRSX®
QHWEQJ 8 S W $ SULO DSSUR[ LP DWHO KDY H
WRQ OHYHO RI D VSHFLHV ,Q $ UFWF EUHHGLQJ Z DGHUV LW LV
EHHQ FDXJKW QHZ O EDQGHG DQG UHWIDS V

GLIILFXON WV GLUHFW) P HDVXUH UHSURGXFWYH VXFFHVV RQ WH
%\ IDU WKH JUHDWHVWYRXP H RI GDW KDV EHHQ FROHFWG RQ

EUHHGLQJ JURXQGV DQG FHUWLQO LP SUDFWFDOW GR WLV RQ D
5 HG QHFNHG 6 WQW DQG & XUHZ 6 DQGS LS HUV

Z LGH UDQJH RI VSHFLHV VLP XOMQHRXVO DQG IRUD SUROCRQJHG
SHULR G

7 KLV DQDO VLV LV EDVHG RQ GDW FROMHFWG LQ WKH VW

$ ORQJ HVWEOVKHG DOMUQDWYH RQ JRRVH DQG VZ DQ SRSXD

\ HDUV $ COWKH ELUGV LQFOXGHG Z HUH FDQQRQ QHWWG DWD YDUL
WRQV KDV EHHQ W VFDQ IGRFNV RQ WKH QRQ EUHHGLQJ JURXQGV

HW RI VLWV DORQJ WKH FRDVWRI 9 LFWRULD DQG LQ WKH VRXWKHDVW
VR GHWHUP LQH WKH SURSRUWRQ RI MYHQLOH ILUVW\ HDU ELUGV

FRUQHURI 6 RXW $ XVWDAD 2 QO FDWKHV P DGH LQ VKH SHULRG
VWD UHFRJ QLVDECH E\ SOXP DJH GLIIHUHQFHV WKURXJKRXWP RVW

EHW HHQ WKH HQG RI 1 RYHP EHU DQG WH HQG RI ) HEUXDU
RI VWKH \ HDU 7 KLV LV QRW VR IHDVLECGH RQ Z DGHUV EHFDXVH

Z HUH LQFOXGHG H[ FHSWIRU D IHZ 5 HG QHFNHG 6 WQWFDWKHV
P DQ\ LP P DWUH ELUGV VRRQ EHFRP H DO RVW LGHQWFDO LQ

XS WR 0 DUFK LQ VRP H \ HDW 7 KLV LV WKH SHULRG Z KHQ
DSSHDUDQFH LQ WH ILHOGG W DGXONELUGV RIWQ HYHQ EHIRUH

SRSXMWRQV LQ 6 ( $ XVWDAD DUH DWWKHLU P RVWVWECH Z LW
DOOELUGV KDYH UHDFKHG WHLU QRQ EUHHGLQJ GHVWQDWRQV

VKH P DMRULW RI DGXONDQG MYHQLH ELUGV EHLQJ SUHVHQW LQ

) RUZ DGHUV WKH EHVWT XDQWWWY H HVWP DWV RI EUHHGLQJ VXF VWKHLU QRQ EUHHGLQJ DUHD GHVWQDWRQV VHH DUWFOH HO/HZ KHUH
FHVV KDYH EHHQ REWLQHG E\ FDWKLQJ VDP SCHV IURP ICRFNV LQ WKLV 1 HZ VGHWHU DQG DO/R DUWFCHV LQ § UFWF %LUGV QHZ V
RQ WKH QRQ EUHHGLQJ JURXQGV DQG GHWUP LQLQJ WKH SURSRU CHWH LV bQa
7 DECGH & DWKHV RI 5 HG QHFNHG 6 WQW DQG & XUGHZ 6DQGSLSHUVLQ 6 ( $ XVWIDAD EHW HHQ DQG
< HDU 5 HG QHFNHG 6 WQW & XUHZ 6 DQGSLSHU & XU
1 R RI FDWKHV 7 RWOO 1 R RI R1 1 R RI FDWKHV 7 RWOO 1 R RI RI tHz
/I DUJH 6 P DO FDXJ KW I LUvVw Luvw / DUJH 6P DOO| FDXJKW I LUVW I LUVW 6 DQG
! \ HDUV \ HDUV ! \ HDUV \ HDUV S LS HUV LQ
FDW K HV
7 RWO $ YHUDJH
$ YHUDJH
| LUVW\ HDUV

$ COFDWKHV P DGH E\ FDQQRQ QHWLQJ $ QOFDWKHV LQ WKH SHULRG OW 1 RYHP EHUW HQG ) HEUXDW H[ FHSWIRUD IHZ

5 HG QHFNHG 6 WQWFDWKHV XS W 0 DUFK LQ VRP H \ HDUV
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5 HVX OW

7 DEH VKRZ V WKH QXP EHU RI 5 HG QHFNHG 6 WQW
DQG & XUGHZ 6 DQGSLSHUV FDXJKW LQ 6 ( $ XvwbDAab
HDFK DXVWDOVXP P HUEHW HHQ DQG , WDOVR
VKRZ V WKH QXP EHURI ILUVW\ HDU ELUGV LQ HDFK \ HDUO VDP SH
DQG WH FRUUHVSRQGLQJ SHUFHQWJH RI ILUVW\ HDU ELUGV LQ WKH

WWOSRSXMWRQ VDP SG

7 KH WEOH DOVR LQGLFDWYV WDWWH CHYHORI VDP SAQJ RI HDFK
VSHFLHV KDV EHHQ UHMWYHO FRQVLVWHQW WURXJKRXW WLV
\ HDU SHULRG Z LW EHW HHQ DQG * LQ WH DVw
WUHH \ HDUV 5 HG QHFNHG 6 WQWFDWKHV HDFK \ HDU DQG +

& XUCHZ 6 DQGSLSHU FDWKHV DQQXDOO LQ WH GHILQHG SHULRG

) RUWH Z KROH SHULRG FRP ELQHG WH SHUFHQWJH RI |LUVYW\ HDU
ELUGV LQ WKH 5 HG QHFNHG 6 WQW FDSWUHG Z DV DQG LQ

& XUCHZ 6 DQGSLSHUV LWZ DV

) LJXUH VKRZ V WKH SHUFHQWJH RI ILUVW\ HDU ELUGV LQ HDFK RI

WK H DQQXDOVDP SCHV RI HDFK VSHFLHV

) LJXUH 3 HUFHQWRI VW\ HDU 5 HG QHFNHG 6 WQW DQG & XU

HZ 6 DQGSLSHUV LQ Z DGHU FDWKHV LQ 6 ( $ XVWDQD LQ

$ QXP EHURI LQWUHVWQJ IDFW DUH DSSDUHQW

D 7 KH 5 HG QHFNHG 6 WQWDQG & XUCHZ 6 DQGSLSHU 3 SHUFHQW
DJH ILIXUHV: GR QRWFRUUHOMW FCORVHO ,Q VL[ RI WH WQ

\ HDU WVR \ HDU FKDQJ HV WKH GLUHFWRQ RI FKDQJH Z DV RSSR
VIV IRU WKH W R VSHFLHV 7 KH H[ WHP H H[ DP SCH Z DV
WR Z KHQ 5 HG QHFNHG 6 WQW LQFUHDVHG

IURP WR EXW& XUGHZ 6 DQGSLSHU GURSSHG IURP

WR

E 7 KHUH LV QR HYLGHQFH IRU D VWRQJ UHJXOU F\FO RI
EUHHGLQJ VXFFHVV DVVRFLDWG Z LW |IRUH[ DP SCH SRVVLEO
CHP P LQJ SUHGDWU IXFWDWRQ SHULRGLFLW 7 KH QHDUHVW
DSSUR[ LP DWRQ LV WKDW DQG Z HUH
DSSDUHQWA WH EHVW EUHHGLQJ \ HDUV IRU 5 HG QHFNHG
6 WQW FRP SDUHG Z LWK DGMDFHQW\ HDUV + RZ HYHU RI WHVH
RQO DQG Z HUH UHDO JRRG IRU & XUHZ

6 DQGSLSHUV

F ,Q5 HG QHFNHG 6 WQW

L RQO \ HDUV Z HUH EH(R Z
LL \ HDUV Z HUH DERYH
LLL RI WH \ HDUV LQ WKH WR SHULRG Z HUH

EHORZ DYHUDJH

LY Rl WH OOVW \ HDUW KDYH EHHQ DERYH DYHUDJH bw

UHFRUG CHYHOV

G ,Q & XUHZ 6 DQGSLSHU

L \ HDUV Z HUH EHRZ
LL \ HDUV Z HUH DERYH
LLL RI WH \ HDUV LQ WKH WR SHULRG Z HUH

EHORZ DYHUDJH

2 YHUDOO KHUH LV D FOHDU SLFWUH WDW& XUHZ 6 DQGSLSHUV DS
SHDU W KDYH IDUHG P XFK CHVV Z HOO WKDQ 5 HG QHFNHG 6 WQW
DV IDU DV EUHHGLQJ VXFFHVV LV FRQFHUQHG GXULQJ WH ODVWGHF
DGH 5 HODWYH SRSXMWRQ CGHYHO/ KDYH FKDQJHG VHH WU
DOVR DQG WKLV LV DSSDUHQWWR IURP WH GHFUHDVLQJ SURSRU
WRQ RI & XUHZ 6 DQGSLSHUV LQ 3VP DOOZ DGHU FDWKHV P DGH
E\ WWH 9 : 6* RYHUWH SHULRRG VHH 7 DEX ,Q WKH HDUQLHU
\ HDUV Rl WKH SHULRG WKH SURSRUWRQ RI & XUHZ 6 DQGSLSHUV LQ
VXFK FDWKHV Z DV XVXDOO DERYH EXWLQ WH VWW R

\ HDUV LWKDV GURSSHG W RQO

LVF X VVLRQ

3 DWHUQV RI EUHHGLQJ VXFFHVV IRUERW 5 HG QHFNHG 6 WQWDQG
& XUCHZ 6 DQGSLSHU LQ WH V VHHP W KDYH GHSDUWG
IURP WH P RUH UHJ XU VLWKDWRQ RI WH V Z KHQ D WUHH

\ HDUO F\ FH Z DV P RUH DSSDUHQW Z LW “~JRRG” \ HDUV LQ

DQG IRORZ HG DOVR E\

6 WUWQJ Z LW WH XQLYHUVDOO GLVDVWRXV EUHHGLQJ VHD
VRQ Z KHQ Z RUOGG Z HDWHU HIITHFW IRORZ LQJ WH 0 RXQW
3 LQLWKER YROGFDQLF HUXSWRQ DFFHQWDWG QRUP DO QHJDWYH
EUHHGLQJ IDFWUV * DQWU % R\ G ERW VSHFLHV KDG
D ORQJ UXQ 5 HG QHFNHG 6 WQWVL[ \ HDUV & XUCHZ 6 DQGSLSHU
QLQH \ HDUV Z LW JHQHUDOO EHORZ DYHUDJH EUHHGLQJ VXFFHVV
,Q WKH FDVH RI 5 HG QHFNHG 6 WQWWLV Z DV IROCRZ HG E\ IRXU
\ HDUV Rl JRRG EUHHGLQJ VXFFHVV Z LW W R RI WHVH \ HDUV

EHLQJ DWUHFRUG CHYHOV

7 KH HITHFW RI WHVH SDWHUQV Rl EUHHGLQJ SHURUP DQFH
KDYH QRWXQH[ SHFWGO EHHQ DSSDUHQWLQ SRSXMWRQ CHY
HO/ & XUCHZ 6 DQGSLSHU QXP EHUV LQ $ XVWDAD KDYH GHFOQHG
E\ RYHU WKH VW \ HDUV 7 KLV FRQFOXVLRQ Z DV EDVHG
RQ DQ DQDO VLV Rl WKH DQQXDO DXVWDO VXP P HU ) HEUXDUW

SRSXMWRQ P RQLWULQJ FRXQW RUJDQLVHG E\ WH $ XVWDO
DVLDQ : DGHU 6 WGLHV * URXS : LOVRQ DE 0 DQ\ RI
VKHVH VLWHV DUH LQ 9 LFWRULD 6 ( $ XVWDAD DQG DOOH[ FHSWRQH
RI WKH FRXQWVLWY VKRZ HG WKLV P DUNHG GRZ QZ DUG WHQG $ W

& RUQHU ,QOCHW 9 LFWRULD & XUGHZ 6 DQGSLSHU QXP EHUV DYHU

DJHG UDQJ H LQ WKH ) HEUXDU FRXQW LQ
VKH SHULRG EXWRQO UDQJ H LQ WKH
SHULRG 0 LQWQ LQ SUHS 0 RVWRI WKDWGHFQQH

KDV RFFXUUHG VLQFH

5 HG QHFNHG 6 WQW QXP EHW LQ 6 ( $ XVWDAD DO/VR GHFQQHG
GXULQJ WH SHULRG RI EHORZ DYHUDJH EUHHGLQJ VXFFHVV LQ WKH

V + RZ HYHU WKH\ KDYH QRZ UHERXQGHG W UHFRUG CHY



HO/ ) RUH[ DP SOH LQ WKH HDVWUQ KDA Rl & RUQHU , QCHW+ Z KLFK

KDV WKH DU HVWS5 HG QHFNHG 6 WQWSRSXMWRQ RI DQ\ RI WH
VLWV LQ $ XVWDOD Z KLFK DUH FRXQWG DQQXDOd * WH

SRSXMWRQ DYHUDJHG LQ WKH ) HEUXDU

FRXQW UDQJH ) RU WKH SUHYLRXV \ HDUV

WH ) HEUXDU FRXQWDYHUDJHG ubQJ LQJ

IURP 0 LQWRQ LQ SUHS

5 HG QHFNHG 6 WQW KDYH DO/R VSUHDG H[ WVHQVLYHO LQW QHZ
KDE LWW DV D UHVXONVRI WH KLIK SRSXMWRQ CHYHO/ RYHU WH
MDVWIRXU\ HDUV ) RFNV Rl KXQGUHGV VRP HWP HV WKRXVDQGV
DUH QRZ SUHVHQWRQ RFHDQ EHDFKHV Z KHUH SUHYLRXVO RQO
WQV RFFXUUHG QRUP DCO 1 XP EHUV LQ DO WKH WDGLWRQDO DU
HDV =+ P XGGLHU ED\ V DQG HVWDULHV = KDYH DOVR LQFUHDVHG EXW
QRW DV GUDP DWFDOO DV LQ WH SUHYLRXVO P RUH P DUJLQDO

5 HG QHFNHG 6 WQWKDE LWW

, WLV LQWHUHVWQJ WDWWH VSHFLHV DSSHDUV W KDYH EHHQ DECH
W DGDSWW VXFK D P DMRU LQFUHDVH LQ QXP EHUV 1 R GHWL

P HQWO FRQVHTXHQFHV KDYH \ HW EHHQ QRWFHG + QRUP DO
Z HWJ KWOHYHO/ DQG SDWWUQV VHHP WR EH EHLQJ UHWLQHG + EXW
LWLV SRVVLECH WKDWWHUH P D\ EH HIITHFW RQ VXUYLYDOUDWYV ,W
Z LOO EH LQWUHVWQJ W VHH KRZ UDSLGO KDELWW XWOVDWRQ
UHW UQV WR SUHYLRXV SDWWUQV LI Z KHQ EUHHGLQJ VXFFHVV RI

5 HG QHFNHG 6 WQW GURSV WVR P RUH WIDGLWRQDOCHY HOV

$ QRWHU FRQVHTXHQFH RI WH XELTXLWXV SUHVHQFH RI 5 HG
QHFNHG 6 WQW UHFHQW)X LV WDW LWLV DOP RVW LP SRVVLECH W
P DNH D FDQQRQ QHWFDWK RI DQ\ VSHFLHV RI Z DGHU H[ FHSW
R\ VWVHUFDWKHUV DQG ( DVWUQ & XUCHZ Z LWK Z KLFK WH\ UDUHO
DVVRFLDW Z LWKRXWREWLQLQJ D VLI QLILFDQWE\ FDWK RI 5 HG

QHFNHG 6 WQW

& ROHFWRQ RI GDW IRU WKHVH 3 EUHHGLQJ VXFFHVV" VHULHV Z LOO
EH FRQWQXHG LQ WH IXWUH ,WZ LOOEH HVSHFLDOO LQWUHVWQJ
W P RQLWU 5 HG QHFNHG 6 WQW DQG & XUMHZ 6 DQGS LS HUWV
JLYHQ SDVWVLP LODULWHV DQG UHFHQWGLYHUJHQFHV LQ WHLU DS

SDUHQW EUHHGLQJ SHURUP DQFH DQG FRQVHTXHQW SRSXMWRQ

HYHOV

5 HIHUHQFHV

* DQWU % % R\ G + $ WRSLFDOYROG-DQR KLIK SUH
GDWRQ SUHVVXUH DQG WH EUHHGLQJ ELRORJ\ RI $ UFWF
DWUE LUGV D FLUFXP SROMUUHYLHZ RI EUHHGLQJ IDLOXUH LQ

WH VXP P HURI $ UFWF

LOVRQ - 5 D 7 KH -DQXDU DQG ) HEUXDU 9 LF

WRULD Z DGHU FRXQW 7 KH 6 WON

LOVRQ - 5 E 9 LFWULD Z DGHU VXUYH\ V -DQXDU DQG

) HEUXDW $: 6* 5 HSRUW S
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0o 21,725 ,1* $5¢&7,& 6+ 25 ¢(%,5"
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9 LFWRULD + - RKQVWRQ * DUU\ ' RQDOGVRQ DQG

-RQDW DQ % DUW
& DQDGLDQ : LOGQALIH 6 HUYLFH ( QYLURQP HQW& DQDGD
W $ YHQXH < HORZ NQLIH 1 RUWZ HVW7 HUULWR ULHV
H $ ( & DQDGD 9 LFN\ -RKQVWQ# HF JF FD
& DQDGLDQ : LOGQLIH 6 HUYLFH 2 wz D 2 1 & DQDGD
) RUHVWDQG 5 DQJHMMQG ( FRV\ VWP 6 FLHQFH & HQWU 8 6 * 6
I XVN 6 W % RLVH ' 8 6%

MEDUW HDJ H ELRVHVWW HGX

& DQDGLDQ DQG $ P HULFDQ VKRUHELUG ELRORJLVW DQG P DQDJ HUV
KDYH GHYHORSHG WH 3 URJUDP IRU 5 HILRQDO DQG ,QWUQD
WRQDO 6 KRUHELUG 0 RQLWULQJ 35,60 7 KH SURJUDP 1V

REMFWYHV DUH

™ P RQLWRU WH VL] H RI WKH EUHHGLQJ SRSXMWRQV RI VKRUH

ELUGV LQ 1 RUW $ P HULFD

™ HVWP DW WH VL] H RI EUHHGLQJ SRSXMWRQV RI VKRUH

ELUGV LQ 1 RUW $ P HULFD

™ P RQLWU VKRUHELUG QXP EHUY DWVWSRYHU CRFDWRQV DV DQ

LQGLFDWRQ RI KDELWWVXLWELOW DWWHVH VLWV

™ XVH WH P RQLWULQJ LQIUDVWXFWUH W DVVLVW CRFDO
P DQDJHUY LQ P HHWQJ WHLU VKRUHELUG FRQVHUYDWRQ

JRDOV

$ OUWH FRP SRQHQW RI 35,60 LV VXUYH\'V RQ WH 1 RUW
$ P HULFDQ DUFWF EUHHGLQJ JURXQGV 7 KH $ UFWF 6 XUYH\ FRQ
VLVW Rl  WUHH 3 WHUV’ Rl VXUYH\'V WDW UHT XLUH GLIIHUHQW
DP RXQW RI HIITRUWDQG IXQGV W XQGHUWNH 7 RJHWHU WH\
Z LOO SURYLGH D YHU JRRG SLFWUH RI WH VL] H DQG WHQGV LQ

DUFWF VKRUHE LUG SRSXMWRQV RI P RVWVSHFLHV 7 KH WHUV DUH

™ $ UFWF Z LGH VXUYH\V WHVH DUH XQGHUWNHQ DWEURDGO
GLVWILE XWHG VLWV DQG HP SR\ D GRXEOH VDP SQAQJ P HW
RGRRJ\ 7 KH ILUVW VHW RI VXUYH\V Z KLFK Z LOO RFFXU
RYHU D ILYH \ HDU SHULRG Z LOO SURYLGH D ®EHQFKP DUN’
HVWP DW RI SRSXMWRQ VLI H 7 KLV VXUYH\ Z LOO EH UH
SHDWG DWURXJ KO \ HDU LQWUYDO/ RU VRRQHU LI QHFHV

VDU

™ 6 LWH VSHFLILF VXUYH\ V. WHVH VXUYH\V Z LOOEH XQGHUWNHQ
DWORFDWRQV NQRZ Q W EH *JRRG" VKRUHELUG VLWV WDW
KDYH UHOOWYHO VLP SCH RJLVWFV DQG Z KHUH WHUH LV H[
LVWQJ VKRUHELUG SRSXMWRQ GDW ( DFK VXUYH\ Z LOOEH
VXUYH\ HG LQ W R FRQVHFXWYH \ HDUV RXW RI HYHU WQ
7 KH\ Z LOO SURYLGH HVWP DWYV RI DEXQGDQFH DQG P H

GLXP WUP WHQG LQIRUP DWRQ

™ & KHFNOQWVW VXUYH\V 7 KLV WHU LV DQ H[ WVHQVLRQ RI WH
1: 7 1 XQDYXW% LUG & KHFNAVW6 XUYH\ & KHFNQVW Z LOO
EH ILOCHG RXWDQQXDO3 DWVHMHFWG VLWV DFURVV WH DUF
WF 7 KH FKHFNQVW Z LOOSURYLGH XV Z LWK VKRUWWUP GLV

WILE XWRQ DQG UHODWYH DEXQGDQFH LQIRUP DWRQ

7 KH GRXEM VDP SAQJ P HWRG IRU WH $ UFWF VLGH VXUYH\V
KDV EHHQ WVWG LQ $ OVND RYHU WH SDVWILYH \ HDUV ,Q

Z H VHYWHG WH P HWKRG LQ & DQDGD Z KHUH KDELWW DUH P RUH
GLYHUVH DQG ELUG SRSXOMWRQV DUH GLIIHUHQW IURP $ CDVND
7 KH P HKRG Z DV WHVWG DWWUHH & DQDGLDQ ORFDWRQV RQH
VLW LQ WH H[ WHP H + LJK $ UFWF $ GHUW RQH VLW LQ WH

VRXWHUQ SRUNMRQ RI WKH + LJK $ UFWF & UHVZ HOO% D\ 6 RP HU
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VHW , VD QG DQG RQH VLW LQ WKH P LG Z HVWHUQ $ UFWF . HQW

3 HQLQVX M DQG 0 HCERXUQH ,VDQG ) LI XUH

) LJXUH 6 WG\ VLWV LQ

H GLVFRYHUHG VRP H P RGLILFDWRQV Z LOO EH QHFHVVDUl W
XVH WH P HKRG VXFFHVVIX0OO LQ & DQDGD ) RU H[ DP SOH LQ
WH H[ WHP H KLJK DUFWF LWP D\ QRWEH SRVVLECH W P RQLWU
SRSXMWRQ WHQGV RI EUHHGLQJ ELUGV XVLQJ WKLV P HWKRG EH
FDXVH QHVWQJ LQGLYLGXDOV RFFXU LQ YHU ORZ GHQVLWHV RYHU
YDVW DUHDV ,Q IDFW DO RI WH & DQDGLDQ VLWV WVWG KDG
P XFK RZ HU GHQVLWHV Rl ELUGV WDQ GLG WH $ CODVNDQ VLWV
Z KHUH WH P HWRG Z DV GHYHORSHG 7 KLV Z LOO QHFHVVLWW
RWHU DGMKVW HQW W WH P HKRG H DOVR GLVFRYHUHG WDW
WH XVH RI VDWHOOW KDELWWFOVVL LFDWRQV IRU SCRWVHCHFWRQ
P D\ QHHG W EH UHVWLFWG W VP DOHU JHRJUDSKLF DUHDV EH
FDXVH RI WH UJHU DUHDV DQG WXV P RUH KHWURJHQHLW RI

KDE LVWDW

2 XU VWKGLHV SURGXFHG W R RWHU LQWUHVWQJ UHVXOWN ) LUVW

GDW IURP WH & UHVZ HOO % D\ VLW Z DV FRP SDUHG W
GDW IURP VXUYH\V GRQH LQ WKH VDP H DUHD DQG HYHQ VRP H RI
WH VDP H SCRW LQ WH P LG fv 3 RSXMWRQV RI : KLW
UXP SHG 6 DQGSLSHUY % XIl EUHDVWHG 6 DQGSLSHUV DQG 6 DQ
GHUQQJ Z HUH VLI QLILFDQWD CRZ HU LQ WH VXUYH\ V Z KLCH
SRSXMWRQV RI % DLUGTV 6 DQGSLSHUV Z HUH VL) QLILFDQW
KLJKHU 6 HFRQG SUHQP LQDU VXUYH\V RQ 0 HCERXUQH ,VDQG
LQGLFDW WDWLWLVY ANHO D NH\ VLW IRU EUHHGLQJ VKRUHE LUGV

RI DWGOHDVWILYH VSHFLHV

,Q WH VXP P HU RI Z H Z LOO UHWUQ W WKH . HQW3 HQLQ
VXD W FRP SCHW VXUYH\V WHUH DQG W VWG\ 0 HCERXUQH
,VODQG P RUH FCRVHO H Z LODOWR WHVWWH GRXEOCH VDP SQQJ
P HKRG DWD ORZ DUFWF VLW LQ QRUWHUQ 4 XHEHF WR HQVXUH

W DWLWZ RUNV LQ WKDWHFR] RQH

5(&20 0 (1' (' 5($' ,1" 21 $5¢8&7,&

%,5 " 6

=| FNGHU & HFAQLQJ 5 XII 3 KLORP DFKXV SXJQD[

SRSXMWRQV D UHVSRQVH W JCREDO Z DUP LQJ" DGHU 6 WG\

* URXS % XQO

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

) RXUP DSV EHORZ DUH SURYLGHG WR LOXVWDW YDULRXV DVSHFW

RI ELUG EUHHGLQJ FRQGLWRQV LQ WKH $ UFWF LQ

( DFK RI WH ILIXUHV DQG UHSUHVHQWRYHUM\ RI WH P DS
D\ HUW UHICHFWQJ W R GLIIHUHQW NLQGV RI LQIRUP DWRQ 7 KH
ILWWRQH LV WKH GHYLDWRQ RI P HDQ -XQH -XO WP SHUDWUH LQ
IURP P HDQ -XQH -XO WP SHUDWUH DYHUDJHG IRU WH
SHULR G 7 KLV GHYLDWRQ LQGLFDWYV Z KHWHU UH
VSHFWYH P RQW LQ Z DV Z DUP HU SRVLWYH YDXXH RU
FROGHU QHJDWYH YDOXH WDQ DYHUDJH & RRXURI WH SRLQW
DWVW G\ VLWV UHICHFW VXEMFWYH HYDOXDWRQ E\ UHVSRQGHQW
RI WH VSULQJ DV EHLQJ HDUO DYHUDJH RU W ) W DQG
WH VXP P HUDV Z DUP DYHUDJH RUFRGG ) LJ 3 HDVH QR W
WDWDO/R UHIHUULQJ WR URXJKO VDP H SHULRG GXULQJ WKH VXP
P HU WH W R NLQG RI LQIRUP DWRQ UHICHFWHVVHQWDOO GLIIHU
HQWSKHQRP HQD WKDWVKRX0OG QRWQHFHVVDULGO DJ UHH IRU H[
DP SOH VSULQJ FRXOG EH HDUO DQG FRGOG 7 HP SHUDWUH GDW
Z HUH REWLQHG IURP WH 1 DWRQDO & AP DWF DW & HQWHU
8 6% K W8 Z ZZ QFGF QRDD JRY ROFQP DW
FAQP DWUHVRXUFHV KW O 2 QO VWWRQV Z LW RUP RUH GDLO
UHFRUGV IRUD P RQW Z HUH XVHG IRU LQWUSROMWRQ * ULG P DS
Z DV FRQVWXFWG XVLQJ H[ SRQHQWDO NULJLQJ LQ 0 DQLIRGGS
6\ VWP * ,6 VRIW DUH Z LW WH IRORZ LQJ VHWEQJV FHQO
VL] H NP DQG LQWUSROOMWRQ UDGLXV NP 7 KH DUHD FRY
HUHG E\ WKH JULG LQFOXGHV WH WUULWVRU REWLQHG IURP RYHU
D\ RI $ UFWF ERXQGDULHV DV GHILQHG E\ & $ )) DQG $ 0 $ 3

SOXV DGGLWRQDO NP EXIIHUDURXQG

) LI XUHV DQG LOX VWDW URGHQW DEXQGDQFH DQG ELUG
EUHHGLQJ VXFFHVV EDVLFDOO DV WHVH Z HUH UHSRUWG E\ UH
VSRQGHQW ,Q VRP H FDVHV Z KHQ UHVSRQGHQW GLG QRWH[ SQF
WO T XDOILHG EUHHGLQJ VXFFHVV RU URGHQW DEXQGDQFH EXW
VKHVH Z HUH UDWHU REYLRXV IURP WKH RWHU LQIRUP DWRQ VXS
SOHG WH VLW Z DV DVVLI QHG WR D UHVSHFWYH FDWJRU EDVHG

RQ WKH MKGJHP HQWRI FRP SLOHUV

% DVH P DSV Z HUH GRZ QRDGHG I URP * 5,
$ UHQGDOIV : ( % VLW
K W\S Z ZZ JUGD QR GE JLV SURG KW O DUFWF KW S URMIF

WRQ / DP EHUWS$ ] LP XWDO( TXDO$ UHD
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) LI X UH 7 HP SHUDWUH DQG SKHQRORJLFDOFKDUDFWULVWFV RI HDUO VXP P HULQ WH $ UFWF LQ 6 HH WH[ W

DERYH IRUOHJIHQG

) LI XUH 7 HP SHUDWUH DQG SKHQRORJLFDOFKDUDFWULVWFV RI P LG VXP P HULQ WH $ UFWF LQ



) LI X UH 5 RGHQWDE XQGDQFH LQ WH $ UFWF LQ

) LI X UH % LUG EUHHGLQJ VXFFHVV LQ WKH $ UFWF LQ



