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VXSSRUWG E\ ,QWHUQDWRQDO: DGHUG6 WG\ * URXS DQG : HWDQGV

,QWUQDWRQDOV * RRVH DQG 6 Z DQ 6 SHFLDOLVW* URXSV

1 HZ VOHW\HU 1R 0 D\

FRP SLOHG E\ 0 LNKDLO< 6 RORYLHY DQG 3 DYHO6 7 RP NRYLFK

$ 2 5 )y 520 &2 0 3,/ (56 EURDGHU FRQW[ WZ RXOG KDYH FRQWLEXWG P XFK W WHLU

XVH LQ XQGHUWWQGLQJ Z LGHU JHRJUDSKLFDO SDWWHUQV LQ

7 KLV LV WH ILUVW LVWXH RI D QHZ VHWWHU RI WH VXUYH\ 7 DWUIRZ O SRSXDWRQV 7KLY LO WKUQ 7 RXG EH RI

DLP LQJ bW FRODWQJ LQIRUP DWRQ RQ HQYLURQP HQWO VXEVWQWDO EHQHILWLQ SURYLGLQJ EDVHOAQH LQIRUP DWRQ LQ

FRQGLWRQV RQ WH EUHHGLQJ DUHDV RI $ UFWF QHVWQJ ELUGV WH GHYHORSP HQW Rl LQWUQDWRQDO FRQVHUYDWRQ HIIRUW

LQ D SHULVMHQW XSGDWG GDWEDVH & QDO VHV RI GDW RQ IRU P LJUDWRU\ Z DWHUIRZ O 6 XFK LQIRUP DWRQ FRXOG IRU

ELUG QXP EHUV DQG EUHHGLQJ SHURUP DQFH GXULQJ $ UFWF H[DP SO EH XVHG WR HVWEQVK WH H[ WIQWR| YDULDWRQ LQ

VXP P HU LQ UH®OWRQ WR FaP DWF SUHGDWR WU PQG RWKHU GHQVLWHV DQG SURGXFWYLW LQ GLIIHUHQWSDUW RI EUHHGLQJ

UHCHYDQW IDFWUV FDQ JLYH LQVLI KW  LOWR HFRCRJLFDO UDQJHV DQG DVVLVW LQ LGHQWILEDWRQ RI NH\ ]RQHV IRU

SURFHVVHV DFWQJ DW Z LGH VFDX™ DQG DO/R SURYLGH FRQVHUY DWRQ DWWHQWR Q

YDOXDEGH LQIRUP DWRQ IRU WH FRQVHUYDWRQ RI VLWV DQG
VS HFLHV ) LUUW DWHP SW W UHCHDVH VWKLV SURMFW DW D JCREDO SDQ

$ UFWF VFDH DQG VWQGDUGLVH GDW FROHFWRQ XVLQJ
7 KH GDWEDVH RI ,QWUQDWRQDO: DGHU 6 WG\ * URXS DQG

TXHVWRQQDLUH Z DV XQGHUWNHQ LQ E\ 1 LFN
*
HWDQGV , QWHUQDWR QDO RRVH DQG 62 DQ 6SHFLDAVW DYLGVRQ DQG ' DYLG 6 WRXG ' XULQJ WKH VXEVHTXHQW
*
URXSV  DFFXP XMWV VLP S pQe P RVW XS WR GDW SLORWVWJIH RI TXHVWRQQDLUHV Z HUH UHYLVHG RQ

HQYLURQP HQWO LQIRUP DWRQ REWLQHG IURP P DQ\ $ UFWF WH EDVLV RI FRP P HQW SURYLGHG RQ WKH SLORW IRUP

RFEDAWHY SUuLP DuLa El P HDQV RI GLVVWLE X WQJ LQLWDOFRQWFW Z HUH P DGH Z LW UHVSRQGHQW LQ GLIIHUHQW

TXHVWRQQDLUHV DP RQJ $ UFWF ILHOG Z RUNHUV $ OKRXJK FRXQWLHYV DQG WKH GDWEDVH HVWEQVKHG LQ WKH 0 RVFRZ

EHLQJ LQLWDOO IRFXVHG RQ Z DGHUV DQG Z LOGIRZ ODQG VWO 6 VDV 8 QLY HUVLW 5 XVVID 7 KH SURJUHVV UHSRUW RQ WKH

P DNLQJ P DLQ HP SKDVLV RQ VKHVH ELUG JURXSV GXH WR SLORWVWJI H DSSHDUHG LQ WKH : DGHU6 WG\ * URXS % XCOHWQ

WHLU GRP LQDQW URCH LQ P RVWS$ UFWF ELUG FRP P XQLWHV

9 RO
WH GDWEDVH QRZ SURYLGHV DOVR IRU DFFXP XWRQ RI
GDW RQ RWKHU JURXSV Rl $ UFWF WUUHVWLDO ELUGV DV WKHLU & X UUHQWVWWH R1 WK H VX UYH\
UHVSRQVHV WR FKDQJLQJ HQYLURQP HQWKDYH RIWQ P XFK LQ ) URP 0 DUFK D ¢ (% VLW RI WH SURMFW z DV
FRP P RQ s ELEQRJ UDSKLF FRP SROHOW XQGHU DX QFKHG 85/ KWW VRLOP VX UX aVRORYLHY DUFWF
GHYH®RSP HOW Z LOO LQFCXGH SXEGQVKHG GDW IURP Z LK FHUMDLQ UHVWLFWG DW WKLV WP H H[ WDFW RI WKH
SUHYLRXV VHDVRQV W DORZ IRU WKRURXJK DQDO VHV RI GDWEDVH DYDLDEGI RQ GQH DQG XSGDWG Z HHNG Z LW
WHQGV LQ ELUG EUHHGLOJ VXFFHVV QHZ O DUULYLQJ UHSRUW RQ EUHHGLQJ FRQGLWRQV LQ WKH

$ UFWF LQ

% DFNJURXQG
7 KLV LQLWDWYH RULJLQDWYV IURP UHYLHZ V RI Z DGHU 7 KH FXUUHQW QHZ VOHWHU LV GHGLFDWG W VWKH EUHHGLQJ
EUHHGLQJ FRQGLWRQV RQ 5 XVVLDQ WKQGUD WKDWKDYH EHHQ FRQGLWRQV IRU ELUGV LQ WKH $ UFWF LQ VXP P HU
SXEQVKHG DQQXDG RYHU \ HDUV E\ 5 XVVLDQ Z DGHU VHDVRQ DQG HQFRP SDVVHV WKH IRORZ LQJ WRSLFV

UHVHDUFKHV ( QJAVK YHUVLRQ KDV EHHQ UHSURGXFHG LQ WKH
i D QAVWRI VXP P DULHV Rl ELUG EUHHGLQJ FRQGLWRQV LQ

DGHU 6 WK G\ * URXS % X OOHW.Q DQG DWWDF WG
YDULRXV $ UFWF ORFDOWHV SURYLGHG E\ UHVHDUFKHUV

FRQVLGHUDE GH LQWUHVW RI RUQLWRGORJLVW RYHU WH Z RUGG
YLVLWQJ WKHVH ORFDQWHV

7 KLV LQWUHVWZ DV GULYHQ E\ SHUFHSWRQ WKDWP XFK RI WKH

XQGHUVWQGLQJ RI VWKH SRSXMWRQ G\ QDP LFV RI $ UFWF i D UHYLHZ Rl WHVH UHSRUW P DGH IRU WKH 5 XVVLDQ
Z DWUIRZ O KDG FRP H VR IDU IURP LQGLYLGXDO VWK GLHV LQ $ UFWF

VP DOO DUHDV RI VWKH $ UFWF RU IURP SRVW KRF

i FRQWFWLQIRUP DWRQ DERXWWH VXUYH\ FRQWLE XVR UV

LQWUS UHWWRQ RI EURDG SDWHUQV RI Z HDWKHU FRQGLWRQV

DV Z HOODV HYLGHQFH IURP EDQGLQJ UHFRYHULHV DQG Z LQWU i D FROHFWRQ RI P DSV LOXVWDWQJ VLWDWRQ Z LW ELUG

SRSXMWRQ FRXQW 6 HWEQJ WKHVH LQGLYLGXDO VW GLHV LQ D EUHHGLQJ SHUIRUP DQFH DV TXDQILHG E\ UHVSRQGHQW
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URGHQW DEXQGDQFH DQG VRP H EDVLF FQP DWF

FKDUDFWULVWFV LQ WKH $ UFWF LQ VXP P HU

7 KH I X W UH

H HQFRXUDJH $ UFWF UHVHDUFKHUV DQG RWHU YLVLWUV RI
$ UFWF UHJLRQV WR VXSSRUWWLV VXUYH\ LQ VHDVRQ E\
I1LO0LQJ XS WH IRUP WDWFDQ EH UHT XHVWG DV D SDSHU FRS\
RU HOHFWR QLF DGO : RUG IRU : LQGRZ V GRFXP HQW IURP
DQ\ RI WH DGGUHVVHV EHRZ RU IURP WH : (% VLW $
VXSSRUW [1URP $ UFWF UHVHD UF K FRP P XQLW Lv WK H
QHFHVVDU\ SUHUHT XLVLWH IRU WH VXUYH\ W DFKLHYH LW
JRDO/ EHFDXVH VRXQG FRQFOXVLRQV DERXWSDWHUQV RI ELUG
EUHHGLQJ SHURUP DQFH LQ YDVW UHJLRQV RI WH $ UFWF
VKRXOG EH EDFNHG E\ WH GDW FRP LQJ IURP P XOAS CH
ORFDAWHYV %\ QRZ WHVH SDWWUQV KDYH EHHQ SRVVLEOH WR

RXWLQH RQO IRUWH 5 XVVLDQ $ UFWF

7 KH GDWEDVH LV EHLQJ FRQWQXDOD XSGDWG DQG KLIK
YDOXH LV DVVLI QHG W FRP SOHWG IRUP V QRWRQO IURP WH
UHFHQW ILHOG VHDVRQ EXW DO/R [IURP SUHYLRXV \ HDUV
LQFOXGLQJ I URP H[ SHGLWRQV WDW P D\ DQUHDG\ KDY H
SXEQVKHG P DWULDO HOVHZ KHUH ( YHQWK DO DV WK H
SULQFLSDOY RI GDW XVH DQG DFFHVV DUH GHYHORSHG Z LW
YLHZ Rl JXDUDQWHLQJ DXWRU ULJKW RI FRQWLEXWUV WH
GDW Z LOO LQFUHDVLQJ O EH P DGH DYDLODEO IRU ERW
UHVHDUFK DQG FRQVHUYDWRQ SXUSRVHV $ V WH GDWEDVH

Z LOOEH SRSXMWG Z LW P RUH GDW IURP EDFN VHDVRQV WH

IXWKUH LVVXHV RI WH QHZ VHWWHU Z LOO VWRQJHU HP SKDVLVH
DQDO WFDO SDUW RI WH VXUYH\ UDWHU WKDQ GHVFULSWYH

Z KLFK GRP LQDWG LQ WKH FXUUHQWLVVXH

7 KH QHZ VHWHU LV LQWQGHG IRU Z LGH GLVWLE XWRQ
KRZ HYHU FRQWLEXWUVY VR WKH GDWEDVH Z LOODXWP DWFDOO
EH SXWRQ WH P DLAQJ QVW Z KLOH RWHUV VKRXOG UHT XHVWD

FRS\ IURP WH SURMFWFRRUGLQDW UV

H Z RXOG JUHDW DSSUHFLDW IHHG EDFN RI WH UHDGHUV
DQ\ FRP P HQW DQG VXJJHVWRQV RQ FRQWQW RI WH

QHZ VOHWWU DQG RUWH SURMFWLQ JHQHUDO

3 URMHFWFRRUGLQDW UV

3 DYHO7 RP NRYLFK
= RRORJLFDOO XVHXP % ROVKD\ D 1 LNLWND\ D 6 W
0 RVFRZ 5 XVVLD

H P DLO WRP NRYLF# ] RRP XV ELR P VX UX

0 LNKDLO6 RCRYLHY
HSW Rl 9 HUWMEUDW = RRRJ\ % LRORJLFDO) DFXON
0 RVFRZ 6 WW 8 QLY 0 RVFRZ 5 XVVLD

H P DLO VRORYLHY# VRLOP VX UX

) RUCVWEUHDNLQJ LQIRUP DWRQ DERXWWH VXUYH\ YLVLWWH Z HE VLW

K VWS VRLOP VX UX aVRORYLHY DUFWF

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

IURP SURMIFWFRRUGLQDWUV ) UHH Rl FKDUJH

HH””H”

\K/ETLANDS

INTERNATIONAL

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

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

SDUWFLSDWG LQ WH VXUYH\ LQ

HWDQGV ,QWHUQDWRQDOZ DV P XFK DSSUHFLDWG

< , QW HUQDWRQDO:

DQG RU SUHYLRXV \ HDUV / RJLVWFDOVXSSRUWIURP

% LUG GUDZ LQJV P DGH E\ ( . REOQN

DGHU 6 WKG\ * URXS
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) LI X UH $ UFWF CRFDOWHV IURP Z KLFK ELUG EUHHGLQJ FRQGLWRQV UHSRUW EHFDP H DYDLODE CH

/2 &%/ ,7< 5 (32576

$ LOQRY\ ,VODQGV 5 XVVLD q 11 q (¢

2 Q WKH LVODQGV DQG 0 XUP DQ FRDVWVSULQJ Z DV YHU DWW
DQG FROG LQWHQVLYH VQRZ IDOV Z HUH QRWHG HYHQ LQ HDUO

-XQH 2 Q WKH LVADQGV QHDU Z HVWHUQ . RO 3 HQLQVXCD VQRZ

P HOMG LQ VKH P LGGCH RI -XQH Z KLCH DYHUDJH GDW LV

0 D\ LQ GHSUHVVLRQV LWUHWLQHG WO WKH HQG RI -XQH $ W
VKH HDVWUQ 0 XUP DQ FRDVWVQRZ LQ GHSUHVVLRQV UHWLQHG
WOOWH HQG RI $ XJXVW 6 XP P HUDO/R Z DV FROG UDLQV Z HUH

QRWUHFRUGHG LQ LW VHFRQG KDQ

/ HP P LQJV Z HUH QRW UHFRUGHG LQ FRDVWO P DLQMDQG
WQGUD $ W WKH $ LQRY\ ,VODQGV Z DGHU QHVWQJ Z DV
VXFFHVVIXO LQ VSLW RI WKH OWU WDQ XVXDO EUHHGLQJ
GDWHYV $ XWP Q P LJUDWRQ Z DV DOVR VXEVWQWDO GH®\ HG
XQQQV & DOGULY DGSLQD 3 XUSCH 6 DQGSLSHUV & P DULWP D
7 XUQVWRQHV $ UHQDULD LQWUSUHV P LJUDWHG LQ XVXDO
QXP EHUW RWHU VSHFLHV 5 XIl 3 KLCGRP DFKXV SXJQD]
6 SRWHG 5 HGVKDQN 7 ULQJ D HU\ WKURS XV % DU WLCHG * RGZ LW
/ LP RVD ODSSRQLFD 5 HG QHFNHG 3 KDODURSH 3 KD URSXV
CREDWYV / LWOH 6 WQW & DAGULY P LQXW Z HUH  CHVV

QXP HURXV WKDQ RQ DYHUDJH

, 3 7 DWULQNRY D

6 HP ,VDQGV 5 XVVLD q 11 q 1(

$ WWH 0 XUP DQ FRDVWRI WH . RM 3 HQLQVXOD VSULQJ Z DV
MW DQG VXP P HU YHU FR GG 3 UHFLSLWWRQ YHO LQ
VXP P HUZ DV VXEVWQWDOA ORZ HUWDQ XVXDO Z KLFK CHG W

XQGHUGHYHORSP HQWRI YHJ HWWRQ

1 RUZ D\ / HP P LQJV / HP P XV CHP P XV Z HUH UHFRUGHG LQ
VP DOO QXP EHUV DW 6 HP ,VIDQGV Z KLOH 5 RXJK OHJJHG
% X] ] DUGV % XWR OJRSXV DQG 6 QRZ\ 2 Z O 1\FWD

VFDQGLDFD Z HUH YLUWXDOO DEVHQW QHDU FRORQLHV RI VHD

ELUGV : DGHUV QHVWHG TXLW VXFFHVVIX0OO LQ XVXDO
QXP EHUV 7 KHLU VSULQJ P LJUDWRQ Z DV GHOD\ HG E\ GD\ VvV
LQ 5 XI1I DQG GD\'V LQ * ROGHQ 3 RYHU 3 XYLDQV

DSULFDULD UHCOWYH WR DYHUDJH GDWYV ,Q FRQWDVW |IDQO
P LJUDWRQ RI P DQ\ VSHFLHV VWUWG HDUOHU WKDQ XVXDO

GD\ VLQ 5 HG QHFNHG 3 KDMURSH DQG GD\ V LQ 5 X1

< 9 . UDVQRY

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

q 11 q  1i(

DGHU UHSURGXFWRQ Z DV QRWFRP SHWG E\ $ XJ XVWWDW
FRQILUP V UHSRUW RI ORFDO SHRSO DERXW ODW DQG FRGOG

VS ULQJ DWWH . RO 3 HQLQVX D

5 RGHQW Z HUH YLUWXDOO DEVHQW DQG VNXDV P DLQQ / RQJ

W LCHG 6 WVHUF RUD ULX V RQJLFDXGXV EXW DOVR $ UFWF
6 SDUDVLWFXV SUH\ HG SULP DULO XSRQ ELUGV HJJV DQG
FKLFENV 7 KLV GHWUP LQHG RZ UHSURGXFWYH VXFFHVV LQ
Z DGHUV 7 HUUHVWILDO SUHGDWUV Z HUH QRW UHFRUGHG ) RXU
ORFDO Z DGHU VSHFLHV ( XUDVLDQ * ROGHQ 3 (RYHU 5 LQJHG
3 RYHU & KDUDGULXV KLDWFXO 7 HP P LQN V 6 WQW & DQAGULV
WP P LQFNLL DQG ' XQQAQ DFFRXQWG LQ WWO IRU SDLUV
DQG EURRGV LQ WH DUHD RI DNH LVADQGV KD LQ WH
HDVWUQ SDUWRI ( QR]HUR / DNH DQG D SDWK RI VKRUHQQH

WK QG UD KD

9 ' . RNKDQRY
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RO 3 HQLQVXO® HDVWUQ 0 XUP DQ FRDVW 5 XVVLD

q 1 9 (

$ WWH 0 XUP DQ FRDVWRI WH . R 3 HQLQVXOD VSULQJ Z DV
MW DQG VXP P HU YHUW FRGOG 3 UHFLSLWWRQ OYHO LQ
VXP P HUZ DV VXEVWQWDO) ORZ HUWDQ XVXDO Z KLFK CHG W

XQGHUGHYHORSP HQWRI YHJ HWWRQ

$ FFRUGLQJ WR YLVXDO UHFRUGV YRCOHV KDG KLIK QXP EHUV DW
WH FRDVW DQG LQ LQODQG DUHDV RI WH HDVWUQ 0 XUP DQ

Z KHUH 5 RXJK HJJHG % X]] DUGV DQG 6 QRZ \ 2 Z OV Z HUH
DOVR UHFRUGHG : DGHUV QHVWAG TXLW VXFFHVVIXOO LQ XVXDO

QXP EHUV

< 9 . UDVQRY

,QGLIJD 5 LYHU 0 DOR] HP HOVND\ D WKQGUD 5 XVVLD

q 1 q (

6 SULQJ DQG VXP P HU Z HUH FKDUDFWULVHG E\ UHOWYHO
KLJK P HDQ GDLO WP SHUDWUHV -XQH f& -X0

f& $ XJIXVW fé&

1 XP EHUY RI OHP P LQJV SULP DULO & RODUHG / HP P LQJ
LFURVWQ\ [ WRUTXDWYV DQG RWHU URGHQW Z DV YHU CRZ
$ UFWF ) R[ $ (RSH[ JRSXV DQG 5 HG ) R[ 9 XOSHV YXGBHV
GLG QRWEUHHG WKHLU GHQV Z HUH XQLQKDELWG 7 KH P RVW
FRP P RQ DYLDQ SUHGDWU VSHFLDA]HG RQ URGHQW Z DV
/ RQJ WLCHG 6 NXD SDLUVT NP Z KLCH 5 RXJK
CHJJHG % X]]DUG RFFXSLHG SULP DULO  ULYHULQH |RUHVW
SDWKHV Z LW D GHQVLW RI ELUG VT NP 1 LQHWHQ
Z DGHU VSHFLHV Z HUH UHFRUGHG WKHLU QXP EHUV Z HUH QRW
KL K 7KH P RVWFRP P RQ EUHHGLQJ VSHFLHV Z HUH 5 HG
QHFNHG 3 KDWURSH ELUGV VT NP * ROGHQ 3 GRYHU
RRG 6 DQGSLSHU 7 ULQJD J DUHR® % DU
WLHG * RGZ LW 7 HP P LQN V 6 WQW * UH\
3 CRYHU 3 OXYLDOLV VT X DW UR D KLP EUHO1 XP HQLXV
SKDHRSXV & RP P RQ 6 QLSH * DOLQDJR JDOAQDJR
DQG ' XQaQ ELUG VT NP / HVV DEXQGDQW
Z HUH 5 LQJHG 3 CRYHU &RP P RQ 6DQGSLSHU $ FWWV
K\ SROHXFRV  DQG 5 XII UD UH " RWHUHO ( XGURP LXV
P RULQHOXV 6 SRWWG 5 HGVKDQN 7 HUHN 6 DQGSLSHU ; HQXV
FLQHUHX V DQG * UHDW 6 QLSH * DOOLQDJ R P HGLD
8 QH[ SHFWGO : RRGFRFN 6FRCRSD[ UXVWFROMD XSSHU
UHDFKHV  DQG 3 LQWLO 6 QLSH * DOLQDJR VWQXUD CRZ HU
UHDFKHV Z HUH IRXQG RQ EUHHGLQJ DGHU QHVWS UHGDWR Q
Z DV RRZ EUHHGLQJ VXFFHVV E\ WH WP H RI

ICHGJ LQJ FDQ EH HYDOXDWG DV

< 1 0 LQHHY 2 < 0 LQHHY 6 $ 5 \]KRY

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

q 11 q 1(

I RZ WP SHUDWUHV UHWLQHG XQWO V RI -XQH Z KLFK
GHOD\ HG GHYHORSP HQW RI YHJ HWWR Q E\ RQH Z HHN
FRP SDUHG W DQG E\ Z HHNV FRP SDUHG W

CRQJ WHUP P HDQV 6 QRZ JRQH LQ WKH ILUVWZ HHN RI - XQH

$ Z HDN LQFUHDVH RI CHP P LQJ DQG 5 RRW9 RO 0 LFURWYV
RHFRQRP XV QXP EHUV Z DV REVHUYHG GXULQJ WH OOVW

\ HDUV MXGJLQJ E\ LQFUHDVH RI QXP EHUV RI Z LQWU QLEEHV
DQG RWHU WWDFNV RI DFWYLW $ UFWF ) R[ HV VXFFHVVIXQ
EUHG \VRXQJ Z HUH IRXQG LQ RQH RI WH GHQV % LUGV RI
SUH\ JXOOW DQG VT XDV UHWLQHG WHLU QXP EHUV DWWH VDP H

CHYHO DV SUHYLRXVO 2 Q WH VHDVLGH FRDVWQHDU WH FDP S

QHVWQJ GHQVLW RI 7 HP P LQN V 6 WQW GHFUHDVHG
VX E VW QWDOO DOKRXJK VLQJLQJ P DCHV Z HUH FRP P RQ DV
XVXDO : DGHU UHSURGXFWRQ Z DV (DWW WH ILUVWFKLFNV LQ
5 LQJHG 3 RYHU DSSHDUHG RQ - X0 + DWKLQJ GDWV LQ
VP DOOSDVVHULQHV GLG QRWGLIITHUIURP DYHUDJH |LUVWFKLFNV
LQ / DSMMQG % XQWQJV & DGFDULXV (DSSRQLFXV DSSHDUHG RQ

- X0 5 HG QHFNHG 3 KDMURSHV GLG QRW IRUP SRVW
EUHHGLQJ DJJUHJDWRQV RQ VP DO ONHV W SLFDO LQ
SUHYLRXV \ HDUV 7 KH ICRFNV RI P DXH 5 XIIV WKDWDSSHDU LQ
WH DVWWQ GD\V RI -XQH Z HUH VP DOHU WDQ XVXDO DQG
WHLU IHP DOHV KDG ORZ HU EUHHGLQJ QXP EHUV * HQHUDGO

WH VSULQJ Z DV XQIDYRXUDEC IRUZ DGHUV

< 0 B6FKDGLRY $ 9 % H®RXVRYD

$ P GHUP D < XJRUVN\ 3 HQLQVXOD 5 XVVLD q 1

—a

7 KH VHDVRQ Z DV OW MGJLQJ E\ REVHUYDWRQV LQ P LG

$ XJXVW DQG E\ HYLGHQFH SURYLGHG E\ (RFDOSHRS

6 LEHULDQ / HP P LQJV / HP P XV VLELULFXV Z HUH DEXQGDQWLQ
WH HQG RI VXP P HU WH\ Z HUH P HWHYHU Z KHUH DQG QHVW
Z LK \ RXQJ Z HUH IRXQG $ UFWF ) R[ HV Z HUH UDUH LQ WKH
VHWMHP HQW Y LFLQLWHV EXWEUHG 5 RXJK CHJJHG % X]] DUGV
DQG 3 RP RULQH 6 NXDV 6 WVWUFRUDULXV SRP DULQXV Z HUH
EUHHGLQJ 7 KH IRUP HU UHDFKHG D GHQVLW RI SDLUV SHU
NP RI D WDQVHFW 6QRZ\ 2 Z O/ Z HUH DEXQGDQW LQ

$ XJI XVW ELUGV SHU NP RI WWDQVHFW EXWEUHHGLQJ
QRW UHFRUGHG < HW QRW IGHGJHG EURRGV RI VHD GXFNV
* UHDWHU 6 FRXS $ \ WK\ D P DULD / RQJ WLMHG " XEN
& MDQJ XM K\HP DAV DQG & RP P RQ ( LGHU 6 RP DWULD
P ROALVVLP D Z HUH UHFRUGHG RQ OONHV DQG VHD DQG RI
5 LQJHG 3 RYHUV LQ WH YLODJH * HQHUDOO WH VHDVRQ

VHHP HG IDYRXUDEOH IRUUHSURGXFWRQ RI WKQGUD E LUGV

0 9 * DYUL®R . ,VDNVHQ + 6 Wj P < . UDVQRY
6 DCHNKDUG Z HVWUQ 6 LEHULD 5 XVVLD q 1
—a
7 KH VSULQJ Z DV OODWH DQG FRGG : DUP LQJ DQG VQRZ P HON

VWUWHG LQ W 0 D\ ,FH EUHDN RQ 2 E RFFXUUHG RQ
-XQH Z KLFK LV D Z HHN WU WDQ DYHUDJH % HJLQQLQJ RI
-XQH Z DV FRGG P LGGH DQG HQG UHOOWY HO Z DUP
P RGHUDWO UDLQ\ DQG Z LQG\ ) RRGSMMLQ UHP DLQHG XQGHU

Z DWHU XQXVXDODO RQJ W WH HQG RI $ XJXVW

DGHU DUULYDO FRLQFLGHG Z LW Z DUP LQJ LQ CGOW 0 D\
0 D\ DSSHDUDQFH RI 5 LQJHG 3 RYHU DQG & RP P RQ
6 DQGSLSHU 0 D\ RRG 6 DQGSLSHU 0 D\ 7 HUHN
6 DQGSLSHU $ P RQJ Z DGHUV P LJUDWQJ LQ WH 2 E
ICRRGSDLQ LQ DW $ XJXVWHDUO 6 HSWP EHU 5 XIIV Z HUH
HVSHFLDOO QXP HURXV ,Q 6 HSWP EHU WHUH Z DV D RWRI
YRHV LQ WH IRRGS®OLQ Z KLFK DWWDFWG P LJ UDWQJ

5 RXJK HJJHG % X]] DUGV

6 3 3 DVNKDQ\

0 XW)D\D 5 LYHU < DP DO3 HQLQVX®™M 5 XVVLD q 11

9 1C_

7 KH Z HDWHU Z DV UDLQ\ LQ WH EHJLQQLQJ RI $ XJXVW

/ HP P LQJV Z HUH DEVHQW EXW 0 LGGHQGRUII V 9 RO

0 LFURWY P LGGHQGRUIIL Z DV QXP HURXV LQ WH DUHDV



GRP LQDWG E\ VHGJH P RVV WKQGUD Z LW GZ DU VKUXE DQG
Z LORZ XS W DQLP DOV WDS QLJ KW $ UFWF ) R[

DQG VNXDV Z HUH DEVHQW 1 RQ EUHHGLQJ 6 QRZ \ 2 Z OV KDG

GHQVLW RI ELUG NP 5 RXJK HJJHG % X] ] DUG
SDLU NP % X] ] DUG EURRGV KDG XS W FKLFNV : DWURZ O
DQG : LORZ 3WUP LIDQ / DJRSXV MIRSXV Z HUH UDUH

DGHU EURRGV 5 LQJHG 3 CRYHU 7 HP P LQN YV 6 WQW / LWWH
6 WQW 5 XII 5 HG QHFNHG 3 KDOURSH Z HUH FRP P RQ

Z KLFK LQGLFDWYV JRRG EUHHGLQJ VXFFHVV LQ WKHVH VSHFLHV

9 * 6 KWR

6 FKXFK\D 5 LYHU P LGGOH UHDFKHV < DP DO3 HQLQVX®D

5 XVVLD q 1 q (

LQWHU Z HDWKHU UHWLQHG W@ 0 D\ EXW IRORZ LQJ
TXLFN Z DUP LQJ WUQHG WKQGUD VQRZ IUHH E\ -XQH H[ FHSW
IRU FHUWLQ IRRGSMLQV 6 FKXWK\ D 5 LYHU DQG WLE X WDULHV
H[ SHULHQFHG LFH EUHDN LQ HDUO -XQH VWKH IRORZ LQJ IRRG
Z DV YHU KLIK / DNHV EHFDP H LFH IUHH E\ -X0  -XQH
Z DV FRRODQG GU\ -XO Z DUP LQ WH EHJLQQLQJ DQG WKHQ
KRW 0 LG $ XJXVWZ DV FRRO DJDLQ Z LV RFFDVLRQDO UDLQV
IRJ DQG GUL]] CH * HQHUDOO VXP P HU Z DV Z DUP DQG Z LW
DYHUDJH DP RXQW RI SUHFLSLWWRQ VWKDW LV IDYRXUDECH IRU

ELUG EUHHGLQJ

,QVHFW Z HUH DEXQGDQW FUDQH ICLHV JQDW EXWHU QHV
HWE / HP P LQJV Z HUH QRWUHFRUGHG LQ WKH IRUHVWWKQGUD
SDUW RI WH UHJLRQ Z KLH LQ VRXWHUQ WKQGUD ERW
6 LEHULDQ DQG & RODUHG CHP P LQJV Z HUH YHU  UDUH
1 DUURZ VNXOHG 9 RCHV 0 LFURWKYV J UHJ DOV LQFUHDVHG IURP
DYHUDJH QXP EHU LQ -XQH W KLIK LQ -XO HVSHFLDOO LQ
W QGUD ] RQH ICRRGSLQV 5 HG ) R[ HV Z HUH QRWP HW DQG
GHQV QRWIRXQG $ UFWF ) R[ HV Z HUH WVRW OO DEVHQWDWWKH
P DMRU SDUWRI WKH UHJLRQ D VLQJCH GHQ IRXQG RQO QHDU
IRRWLOOV RI WH 3 RC(DU 8 UDO / RQJ WLCHG DQG $ UFWF VNXDV
EUHG DW C(RZ GHQVLW DQG P RVW RI WH IRUP HU Z HUH
Z DQGHULQJ QRQ EUHHGHUV 5 RXJK CHJJHG % X]] DUGV EUHG
DWCRZ GHQVLW 7 KHLU FOXWKHV Z HUH CDUJ H HJJV EXW
UHSURGXFWYH VXFFHVV ~ORZ QR P RUH WDQ 1CHGJI AQJ V
SHU SDLU DQG DW CHDVW RQH WKLUG RI WH SDLUV Z HUH
IDLOXUHV + HQ + DUULHUV & LUFXV F\ DQHXV Z HUH UDUH DQG GLG
QRWEUHHG 1 HLWKHU GLG 6 KRUWHDUHG 2 Z OV $ VLR IDP P HXV
Z DQGHULQJ LQ VRXWHUQ WKQGUD Z KLCH 6 QRZ \ 2 Z O/ Z HUH
QRWUHFRUGHG 1 XP EHUV DQG SURGXFWYLW RI : KLW WLCHG
6 HD ( DJCH + DODHHWYV DCELFLODD 3 HUHJ ULQH ) DOFRQ ) DCFR
SHUHJ ULQXV DQG * \ UDCGFRQ ) UXVWFROXV Z HUH C(RZ HU W DQ
LQ SUHYLRXV \ HDW + RRGHG & URZ & RUYXV FRUQL[ DQG
5 DYHQ & FRUD[ Z HUH EUHHGLQJ DW XVXDO GHQVLW DORQJ
6 FKXFK\ D 5 LYHU ( XUDVLDQ * ROGHQ 3 (RYHU Z DV DEXQGDQW
HYHW Z KHUH : RRG 6 DQGSLSHU 7 HUHN 6 DQGSLSHU 3 LQWLO
& RP P RQ DQG -DFN VQLSHV /\ P QRFU\ SWHV P LQLP XV

KLP EUHOZ HUH FRP P RQ DQG HYHQO GLVWLE XWG LQ | RUHVW
WQGUD DQG VRXWHUQ WQGUD 5 LQJHG 3 CRYHU DQG
7HP P LQNV 6WQW Z HUH FRP P RQ LQ WQGUD 5 XII
& RP P RQ 6 DQGSLSHU DQG 5 HG QHFNHG 3 KDOURSH UD UH
% DU WLOHG * RGZ LWKDG SDWK\ GLVWLEXWRQ DQG UHDFKHG
VXEVWQWDO GHQVLW LQ VRP H Rl WH VSRW : DGHUV EUHG LQ
XVXDO GDWYV DQG Z LW KLIK VXFFHVV GXH W IDYRXUDEH
Z HDWHU DEVHQFH RI VWHUUHVWLDO SUHGDWUW DQG GRZ
DFWYLW RI DYLDQ RQHV 7 KLV LV HYLGHQFHG E\ KLIK
QXP EHW RI DGXON ELUGV DOUP LQJ QHDU FKLFNV DQG
JUHT XHQWUHFRUGV RI UHFHQW) 1CHGJHG \ RXQJ

9 9 0 RUR]JRY

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

(UNXW 5 LYHU < DP DO3 HQLQVX®M 5 XVVLD q 11

9 1C_

7 KH VSULQJ Z DV YHW DW DQG FROG Z LWK D VWHS
WP SHUDWUH LQFUHDVH LQ OW 0 D\ + RZ HYHU J HHVH
P LJUDWG LQ XVXDO GDWV -XQH Z DV FROGGHU WDQ DYHUDJH
DV Z HOODV WH ILUVWKDQO RI -XQO EXWD SHULRG IURP -X0

WR $ XJXVWZ DV KRW

% LUG FRXQW Z HUH FDUULHG RXWLQ WH VHFRQG KDA RI -XQ
LQ WH DUHD Z KHUH ( UNXW 5 LYHU QHLIKERXUV FRQVWXFWG
UDLZ D\ 2 EVND\ D % RYDQHQNRYR / HP P LQJV Z HUH DEVHQW
EXW 1 DUURZ VNXOHG 9 ROHV Z HUH DEXQGDQW LQ DUHDV
GRP LQDWG E\ VHGJH P RVV WKQGUD Z LW GZ DU VKUXE DQG
Z LORZ DQLP DOV WDS QLIKW $ UFWF ) R[ 6 QRZ\
2 Z 0O DQG 3 RP RULQH 6 NXD Z HUH DEVHQW LOGIRZ O DQG
LOORZ * URXVH Z HUH UDUH 5 RXJK HJJHG % X]]DUG Z DV
FRP P RQ DQG DW D WDQVHFW UHDFKHG GHQVLW RI
SDLU NP : DGHUV 5 LQJHG 3CRYHU 7 HP P LQN V 6 WQW 5 HG
QHFNHG 3 KDODURSH Z HUH DEXQGDQW WHLU EUHHGLQJ

VXFFHVV FDQ EH HYDOXDWG DV JRRG

9 * 6 KWR

< DP_ DOY/N\ VHWWHP HQW < DP DO3 HQLQVXOD 5 XVVLD

9 11 q 1(

7 KH Z HDWHU Z DV UDLQ\ LQ HDUO $ XJXVW

) HZ 6 LEHULDQ / HP P LQJV Z HUH FDXJKW YROHV DEXQGDQW
ONH DW WH VRXW Z HVW RI < DP DO $ UFWF ) R[ 6 QRZ \
2 Z 0 3RP RUQH 6NXD Z HUH DEVHQW 6 XSSRVHGO Z DGHU

EUHHGLQJ VXFFHVV H[ FHHGHG DYHUDJ H KHUH

9 * 6 KWR

1 HXSRNRHY ,VODQG . DUD 6 HD 5 XVVLD q 1

a9

/ HP P LQJV YROHV DQG $ UFWF ) R[ HV Z HUH QRWUHFRUGHG
$ UFWF DQG 3 RP RULQH VNXDV Z HUH UDUH VR Z HUH 6 QRZ \
2 Z OW Z KLFK GLG QRW EUHG $ P RQJ Z DGHUV KDWKLQJ
UHFRUGHG IRU 7 XUQVWQHV DP RQJ Z LOGIRZ O IRU @ KLW

IURQWG * HHVH $ QVHU DCELIURQV

$ 9 0 RORFKDHY

0 HGXVD %D\ 7 DLP \ U3 HQLQVXO® 5 XVVLD q 1

a9

7 KH VSULQJ Z DV OODWH Z LQG\ DQG FRRO WKH OVWVQRZ IDOO
RFFXUUHG RQ - X0 7 KH Z HDWHU Z DV Z DUP DQG FOHDU

I URP WR - X0

6 LEHULDQ / HP P LQJV Z HUH VFDUFH & RODUHG / HP P LQJV
QRW UHFRUGHG $ W CHDVW  $ UFWF ) R[ HV LQKDELWG VWKG\
DUHD 2 | DYLDQ SUHGDWUV RQO / RQJ WLOHG 6 NXDV Z HUH
EUHHGLQJ QHVW 3 UHGDWRQ RI $ UFWF ) R[ HV DQG VNXDV
RQ ELUG QHVW Z DV KHDY\ % UHQW* RRVH %UDQW EHUQLF®
GLG QRW EUHHG 6 ROWU EURRGV RI / LWEH 6 WQW & XUHZ
6 DQGSLSHU & DAGULV IHUUXJ LQHD DQG ' XQQOQ KDWKHG LQ WKH

VHFRQG Z HHN RI -XQO

5 ) HOL & YDQ 7 XUQKRXW 6 . KRP HQNR



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

LFNVRQ ,VODQG 7 DLP \ U3 HQLQVXCD 5 XVVLD q 11

q ¢

6 QRZ DQG LFH P HOMG ODWU WDQ XVXDO EXWVXP P HU Z DV

Z DUP DQG Z LVKRXWVQRZ IDOOV WOO DWW $ XJ XVW

/ HP P LQJV Z HUH UDUH 6 LEHULDQ / HP P LQJV Z HUH FDXJ KWLQ
VP DO QXP EHUV Z KHQ VHDUFKLQJ IRU LQKDELWG EXUURZ V LQ
WH RSWP DO Z HW KDELWW & RODUHG / HP P LQJV Z HUH
HYHQ OHVV DEXQGDQW $ UFWF ) R[ HV Z HUH P HWRQO W LFH

% LUGV Rl SUH\ Z HUH QRWEUHHGLQJ LQFXXGLQJ 6QRZ\ 2 Z O/

ROG QHVW RI Z KLFK Z HUH FKHFNHG : DUP VXP P HU
DWWDFWG D (RWRI Z DQGHULQJ UHLQGHHUV $ EURRG RI % UHQW
* RRVH Z DV P HW RQ ' LFNVRQ LVDQG ICRFNV RI % UHQW
* HHVH DQG : KLW IURQWG * HHVH Z HUH IUHTXHQW P HW
GXULQJ VXP P HU 6RP H Z DGHU VSHFLHV SDVVHULQHV DQG
5 RFN 3WUP LIJDQV / DIJRSXV P XWV Z HUH EUHHGLQJ DQG
IHGJAQJV Z HUH P HW EXW JHQHUDOO WQGUD SURGXFHG

LP SUHVVLRQ RI XQLQKDELWG

( KULFK 9 % HORY

% ROVKD\ D . KHW 5 LYHU XSSHUUHDFKHV 5 XVVLD

q 11 q 1(

1 HLWKHU OHP P LQJV QRU WHLU WDFNV Z HUH REVHUYHG
$ UFWF ) R[ HV Z HUH QRWUHFRUGHG EXWWH\ DUH UDUH LQ VKLV
DUHD LQ VXP P HU DQ\Z D\ QNHZ LVH 5 HG ) R[ HV 5 XGG\

& CHWJLRQRP \ V UXWOXV DQG 5 RRW9 RCHV DGXOWN VXEDGXON

DQG \RXQJ RI P RQWYV ROG Z HUH IRXQG LQ
HQWRP RCORJLFDO F\ LQGHUV GXULQJ VKRUWWUP FDWKLQJ RI
LQVHFW Z KLFK LP SOLHV WKDWERW VSHFLHV Z HUH FRP P RQ LQ
IRRGSMLQ % URRGV RI : RRG 6DQGSLSHU : KLP EUHO
( XUDVLDQ * ROGHQ 3 RYHU DQG XQLGHQWILHG VQLSH Z HUH
UHJ XCDUO P HWRQ P LUHV DQG LQ OONH GHSUHVVLRQV EXWZ HUH
P LVWLQJ LQ Z DWUVKHG VKUXE WKQGUD LQKDELWG E\

SDVVHULQHV 6 RAWU EURRGV RI 6 SRWWG 5 HGVKDQN DQG
* UHHQVKDQN 7 ULQJD QHEXCULD Z HUH UHFRUGHG 3 UHGDWRQ

Z DV SUREDEO RZ RUOGHVV WKDQ DYHUDJH

( ( 6\ URHFKNRYVNL -U

3 XUD 5 LYHU 7 DLP \ U3 HQLQVXO®D 5 XVVLD q 11

q 1(

-XQH Z DV FROG DQG SKHQRORJLFDO GD\ V ODWHU WK DQ
DYHUDJH 4 XLFN Z DUP LQJ LQ WKH HQG RI -XQH OHG W
VLP XOMQHRXV LFH EUHDN RQ ULYHU 7 KH IRRG Z DV KLIK

Z KLFK SUREDEO DIIHFWG ELUG EUHHGLQJ LQ IRRGSLQV

-X0 Z DV Z LQG\ P RGHUDWHO  Z DUP DQG EURXJKW
SKHQRORJLFDO HYHQW LQ DFFRUGDQFH Z LW SHUHQQLDO
DYHUDJH $ XJXVWZ DV Z DUP HU WKDQ -XO DLU WP SHUDWK UH
UHDFKLQJ f& LQ P LG P RQW ( [ WHP DO Z HDWKHU HYHQW

Z HUH QRWUHFRUGHG

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

UHSURGXFWRQ RI JHHVH Z DV EDG RQO VROWU EURRGV
Z HUH UHFRUGHG $ GO QHVW RI 5 HG EUHDVWG * HHVH % UD QWD
UXILFROLV LQ + HUULQJ * XOO / DUXV DUJHQWWYV FRCRQLHV
Z HUH GHSUHGDWG DV Z HOO DV VRP H VLWDWG QHDU
3 HUHJ ULQH ) DOFRQV QHVW ) LYH VRAWU 6 QRZ \ 2 Z O/ Z HUH
RQO P HW GXULQJ DLU VXUYH\V DW FHQWDO DQG Z HVWUQ
7 DLP \ U RQ -XO DWD URXW RI NP 5 RXJK CHJJHG
% X]]DUGV Z HUH QRW EUHHGLQJ DGHU EUHHGLQJ GHQVLW

Z DV RZ DW Z DWHUVKHGV EXW VRP HZ KDW KLIKHU LQ

ICRRGS DLQV 5 HSURGXFWYH VXFFHVV RI Z DGHUV DQG

Z LOGIRZ OZ DV RZ

, - RNRUHY

% ROVKHYLN ,VODQG VRXWHUQ SDUW 6 HYHUQD\ D = HP O D

5 XVVLD q 1 q (

-XGJLQJ E\ $ XJXVW VXP P HU Z DV GU\ UHOWYHO Z DUP

IRUSROU GHVHUW DQG Z KDWLV VKH P RVWLP SRUWMQW DCP RVW
Z LQGOHVV 7 KH ILUWWW VQRZ IHO RQ 6 HSWHP EHU DQG
SHUP DQHQW VQRZ FRYHU HVWEQVKHG |IURP 6 HSVHP EHU
8 QOLNH Z KHQ VQRZ IHOD RQ $ XJXVWDQG WKHQ

VQRZ IDOV RFFXUUHG SHULRGLFDOO GXULQJ WDWP RQW

& RODUHG / HP P LQJV Z HUH QRW P HW XQQNH Z KHQ
WH\ Z HUH FRP P RQ DQG RIWQ FDSWUHG E\ SHRSO DQG
GRJV 1 HLWHUS$ UFWF ) R[ HV QR 6 QRZ \ 2 Z OV Z HUH P HWLQ

ERW VHDVRQV

1 9 0 DWHHYD

KDWQJD 5 LYHUP RXW 7 DLP \ U3 HQLQVXO 5 XVVLD

q 11 q  1i(

,Q WLV \ HDU VQRZ IUHH WQGUD DUHDV UHDFKHG RQ
-XQH Z KLFK LV D ELWODWU WDQ LQ HDUG VHDVRQV

DQG EXWDSSDUHQW) HDUAQHU WDQ LQ CDW DQG

) UHVK VQRZ FRYHU DIWU D VLQJ OH VQRZ IDOORQ

-XQH P HOMG TXLFNO DQG GLG QRWDIIHFWE LUG GLVWLE XWRQ

DQG EUHHGLQJ * HQHUDOO Z HDWHU LQ HDUQ DQG P LG -XQH

Z DV IDYRXUDEOH IRU ELUG UHSURGXFWRQ + RZ HYHU W

-XQH DQG -X0 Z HUH P HWHRURRJ LFDCO WK H P RVW

XQIDYRXUDEM™ LQ VW G\ VHDVRQV Z LQG\ ubLQ\ DQG

DFFRUGLQJ O FR GG 7 KLV SUREDEOG GHWUP LQHG RZ

GHQVLW DQG OOW EUHHGLQJ RI Z DGHUV LQ SDUWFXOU

3 HFWUDO6 DQGSLSHUV & DAGULY P HIDQRWV

/ HP P LQJV Z HUH UHFRUGHG LQ WRWO WP HV IRUWH Z KR
VHDVRQ E\ REVHUYHUV P DLQO GXULQJ VQRZ P HON Z KLFK
FRUUHVSRQGV W GHSUHVVLRQ RI SRSXMWRQ % UHHGLQJ RI
VNXDV LQFXGLQJ / RQJ WLOGHG 6 NXD DQG ELUGV RI SUH\
Z DV QRWUHFRUGHG $ UFWF ) R[ HV Z HUH QRWEUHHGLQJ EXW

DFWYHO SUH\ HG XSRQ ELUG FOXWKHV $ P RQJ Z DGHUV RQO

XQAQ KDG UHMWYHQ JRRG QHVW VXFFHVV LQ
RWHU VSHFLHV FKLFNV KDWKHG LQ WR RI FOXWKHV
Z KLFK LV WH ORZ HVW QHVWQJ SHURUP DQFH LQ VWK G\
VHDVRQV

0 < BRCRYLHY 9 9 * RORYQ\ XN 7 9 6 YLUGRYD

9 1 . UDLQRY

% LNDGD 5 LYHU FHQWDO7 DLP \ U3 HQLQVXO® 5 XVVLD

9 11 q 1(

7 KH VSULQJ Z DV OOW EXWVQRZ P HON Z DV TXLFN GXH W
VP DOODP RXQWRI VQRZ ) RRG Z DV (RZ HU WKDQ XVXDO $ LU
WP SHUDWUH KDG SURQRXQFHG I OXFW DWRQV DEXQGDQW
UDLQV RFFXUUHG EHW HHQ -X0 DQG $ XIXVW $

S HULR G $ XJXVWZ DV KRW

$ VLQJOH 6 LEHULDQ / HP P LQJ Z DV P HW GXULQJ VXP P HU
$ UFWF ) R[ HV Z HUH UDUH DQG QRWEUHHGLQJ 6 QRZ\ 2 Z O/
Z HUH P HW EXWGLG QRWEUHHG 5 RXJK CHJJHG % X] ] DUG Z DV
EUHHGLQJ Z LW C(RZ GHQVLW QHVW VT NP DQG

HQWUHO XQVXFFHVVIXO 1 HVW RI Rl WKQGUD ELUGV Z HUH



GHSUHGDWG E\ $ UFWF ) R[ HV LQFOXGLQJ FOXWKHV RI JXOOW
GXFNV DQG % UHQW* HHVH LQ FRCRQLHV RQ WKH ULYHU LVODQGYV
5 LQJ HG 3 RYHU QHVW Z HUH ICRRGHG ( buo QHVWQJ
SDVVHULQHV Z HUH P RUH VXFFHVVIXO EUHHGHUV WDQ Z DGHUV
8 QXVXDOA QXP HURXV RQ EUHHGLQJ Z HUH 6 WHOHUTV ( LGHUV
3 RO VWFW VWOHUL Z KLOH 5 HG QHFNHG 3 KDMURSH 5 XII

7 HP P LQFN V 6 WQW UHFRUGHG SUHYLRXVO Z HUH P LVVLQJ

, 1 3RVSHRY 0 1 . RURCHRYD

$ QDEDUS LYHU CRZ HUUHDFKHV < XU\ XQJ . KD\ D

VHWMHP HQW < DNXWD 5 XVVLD q 11 q ¢

,FH EUHDN RFFXUUHG RQ -XQH QHDU < XU XQJ . KD\ D WH

IORRG Z DV KLJK GXH W ODUJH DP RXQWRI VQRZ

6 LEHULDQ / HP P LQJV Z HUH UDUH EXW Z LQWHU WDFNV Z HUH
IRXQG $ UFWF ) R[ HV Z HUH QXP HURXV LQ VSULQJ ) HZ

XQLGHQWILHG YROHV Z HUH P HWLQ ICRRGSLQ 0 RVWRI WKH
Z DGHU QHVW QHDU VHWMHP HQW Z HUH GHVWR\ HG E\ ORFDO
SHRSH J DVKHULQJ HJJV IRU IRRG 5 RXJK CHJJHG
% X]] DUGV Z HUH EUHHGLQJ DWD CRZ GHQVLW DQG KDG VP DO
FOXWKHV $ P RQJ VNXDV RQO / RQJ WLHG 6NXD Z DV
IRXQG EUHHGLQJ Z LW RZ QXP EHW ,Q W SLFDO WKQGUD
UHODWYHO FRP P RQ Z HUH % DU WLCHG * RGZ LW DQG / RQJ

ELOCHG ' RZ LWKHU/ LP QRGURP XV VFRORSDFHXV

( ( 6VURHFKNRYVNL -U ( * / DSSR 7 . XSSHO

0 % HJHUKDXVHQ

$ QDEDUS5 LYHU CRZ HUUHDFKHV 7 RVW\ D VHW{HP HQW

< DNXWD 5 XVVLD q 1 q (

6 LEHULDQ / HP P LQJV Z HUH UDUHO P HW EXW QXP HURXV
Z LQWHU QHVW DQG RWHU WDFNV Z HUH IRXQG $ O/R QHDUO DO
GURSSLQJV RI + HUULQJ * Xoov DW WH FRCRQ\ RQ
$ UDQJDVWDNK ,VDQG LQ $ QDEDU % D\ DERXW QHVW/
FRQWLQHG CHP P LQJ UHP QDQW DQG JXO FOXWKHV Z HUH
MU H 7 UDFNV RI $ UFWF ) R[ HV Z HUH UHFRUGHG DOCP RVW
GDLO EXWZ DGHU GHQVLW Z DV KLJK DQG XQWO P LG -XO
LQWHQVLYH SUHGDWRQ RQ WHLU QHVW Z DV QRW REVHUYHG
3 HUKDSV LQ Z LQWU DQG VSULQJ P P LQJ QXP EHUV Z HUH
KLIK HQRXJK W VXSSRUW WH $ UFWF ) R[ SRS XMWRQ
5 RXJK HJJHG % X]] DUGV Z HUH EUHHGLQJ DWD (RZ GHQVLW
DQG KDG VP DO FOXWKHV $ P RQJ VNXDV RQO / RQJ WLHG
6 NXD Z DV IRXQG EUHHGLQJ Z LW RZ QXP EHUV 0 DQ\
KXQGUHGV R Z DGHUV P RVWO * UH\ 3 KDDURSHV
3 KDDURSXV I X QLF D ULX V 5 X1V ' XQaQv 3 HFW UDO
6 DQGSLSHUV HVV RIWHQ 6 SRWHG 5 HGVKDQNV / RQJ ELOHG
RZ LWKHUV Z HUH IHHGLQJ LQ WH P DUVK\ ORZ DQGV RQ
-XQ 5 XI1IVZ HUH WKHQ P LJUDWQJ Z HVW * UH\ 3 KDODURSHV
DQG 3 HFWUDO 6 DQGSLSHUV HDVW $ FFRUGLQJ W VRP HZ KDW
FRQWDGLFW U\ LQWHUY LHZ GDW P P LQJ QXP EHUV Z HUH
UHODWY HQ KLIK LQ EXWD SURQRXQFHG SHDN Z DV

QRWUHFRUGHG

( ( 6VURHFKNRYVNL -U ( * / DSSR 7 . XSSHO

0 % HJHUKDXVHQ

$ QDEDUS LYHU P LGGOH UHDFKHV 6 DVN\ OONK VHWMHP HQW

< DNXWD 5 XVVLD q 11 9 9iC

,FH EUHDN RFFXUUHG RQ -XQH QHDU 6 DVN\ (ODNK 7 KH IORRG

Z DV KLIK GXH W ODUJH DP RXQWRI VQRZ

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

% RW CHP P LQJ VSHFLHV LQ HDUO -XQH Z HUH UDUH QHDU
6 DVN\ CDNK DQG P HW RQOQ RQ Z DWHUVKHGV + RZ HYHU
QXP HURXV Z LQWU QHVW DQG RWHU WDFNV Z HUH IRXQG
$ UFWF ) R[ HV Z HUH QRWUHFRUGHG : DGHU GHQVLW Z DV (RZ
LQ OOWH - X0 EXWWLV LV ANHO W EH W SLFDOIRU WH DUHD
3 UHGDWRQ Z DV RZ RU P RGHUDW 5 RXJK HJJHG
% X] ] DUGV Z HUH EUHHGLQJ DWD ORZ GHQVLW DQG KDG VP DCO
FOXWKHV $ P RQJ VNXDV RQOQO / RQJ WLHG 6NXD Z DV
IRXQG EUHHGLQJ Z LW RZ QXP EHUV 7 HUUMMRULDO SDLUV RI
( XUDVLDQ * ROGHQ 3 RYHU 3 OXYLDQV DSULFDULD DQG * UH\

UXP SHG 7 DWMHU + HWURVFHOXV EUHYLSHV Z HUH REVHUYHG
DQG QHVW RI 7 XUQVWQH DQG & XUHZ 6 DQGSLSHU IRXQG

QHDUG NP IURP D VHDERDUG

( ( 6\VURHFKNRYVNL -U ( * / DSSR 7 . XSSHO

0 % HJHUKDXVHQ

8 HOH 5 LYHU P LGGOH DQG C(RZ HU UHDFKHV < DNXWD

5 XVVLD q 1 q (

6 SULQJ HYHQW Z HUH GHOD\ HG GD\'V FRP SDUHG W
DYHUDJH ) (RRG Z DV (RZ HU WKDQ XVXDO LFH RQ GHHS COONHV

P HOMG RQ - X0

/ HP P LQJ QXP EHUV Z HUH YHU RZ XQONH WKH SUHYLRXV
\ HDU Z KHQ CGHP P LQJV Z HUH DEXQGDQW : DQGHULQJ $ UFWF
) RLHV Z HUH FRP P RQ EXWD VLQJCH FDVH Rl EUHHGLQJ Z DV
UHFRUGHG DW WKH CRZ HU UHDFKHV RI 8 HOH 5 LYHU $ P RQJ
VNXDV RQO / RQJ WLCHG 6 NXDV Z HUH EUHHGLQJ Z LWK D ORZ
GHQVLW + HUULQJ DQG * ODXFRXV JXOO / DUXV K\ SHUERUHXV
P DGH DJJUHJDWRQV RI E LUGV * DXFRXV SHU

+ HUULQJ JXOW DCRQJ WKH ULYHU EXWIHZ RI WHP EUHG
& RP P RQ * XOOW / FDQXV Z HUH UDUH Z DQGHUHUV ) RXU W
ILYH SDLUW RI 3 HUHJULQH ) DOFRQV Z HUH EUHHGLQJ RQ
NP VWHWK RI WH ULYHU 6 QRZ \ 2 Z OV GLG QRWEUHG Z HUH
UDUH LQ P LGGOH UHDFKHV DQG P RUH FRP P RQ IDUWKHU GRZ Q
7 XQGUD Z DV KHDYLO WDP SCHG E\ QXP HURXV Z LOG DQG
RFFDVLRQD GRP HVWF  UHLQGHHUV HVS HF LDOO DCRQJ
Z DWHUE RGLHV
1 XP EHW RI P RVWZ DGHU VSHFLHV Z LOGIRZ O GLYHW DQG
SWUP LIDQV Z HUH C(RZ 7 KH P RVWDEXQGDQWZ DV 3 HFWUDO
6 DQGSLSHU CRFDOO 3 DFLILF * ROGHQ 3 RYHU 3 aXxYLDQV
IXOYD 5 LQIHG 3 RYHU 5 HG 3 KDODURSH / LWWH 6 WQW DQG
7 HP P LQNV 6 WQW 2 FFDVLRQDO DQG UDUH VSHFLHV * UH\
3 RYHU 5 HG QHFNHG 3 KDODURSH ' XQaQ & XUHZ
6 DQGSLSHU DQG % DU WLCHG * RGZ LW % UHHGLQJ RI % URDG
ELOHG 6 DQGSLSHU/ LP LFRO IDCFLQHOXYV DQG 7 XUQVVWRQH Z DV
UHFRUGHG % UHHGLQJ VXFFHVV FDQ EH HYDOXDWHG DV CRZ HU

WDQ DYHUDJH RURZ

$ , $ UWXNKRY $ 9 $ VWSHQNR

8 G] KD 5 LYHU P LGGOH DQG ORZ HUUHDFKHV < DNXWD

5 XVVLD q 1 q (

7 KH DP RXQW RI VQRZ H[ FHHGHG WH DYHUDJH CHYHO LQ
QR UWK HUQ I RUHVW WK QG UD DQG VR X WK HUQ WK QG UD
FRQVHT XHQW) VQRZ |UHH SDWKHV Z HUH DCP RVWDE VHQWE\
-XQH RXWLGH VHWMHP HQW ,FH EUHDN KDSSHQHG RQ
-XQH DQG WQGUD EHFDP H VQRZ IUHH RQQO DERXW
-XQH Z KLFK LV GD\ V CODWHU W DQ XVXDO ) RRG
GHYHOZ DV FAORVH WVR WKH KLIKHVWLQ WH DVW \ HDUV / DUFK
WHHV VWUWHG WR JUHHQ RQ -XQH ,FH RQ DU H NHV

GLVDS SHDUHG RQ -X0 1 R VQRZ IDOOV RU WHP S HUDW UH
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IDOOV RFFXUHG GXULQJ VSULQJ DQG VXP P HU $ V VXP P HU
Z DV UHODOWYHO GUW ULY HUWW EHFDP H YHU VKDORZ LQ COOW

- X0

9 RAHV Z HUH UDUH LQ IRUHVWWQGUD DQG ULYHULQH IRUHVW DQG
QRWIRXQG DWDO LQ GUW Z DWUVKHG WQGUD 5 RXJK HJJHG
% X] ] DUGV QHVWHG DWORZ GHQVLW LQ DUHDV Z KHUH OGDUFK Z DV
VWO SUHVHQW HYHQ P RUH UDUH Z HUH 0 HUGQQV ) DCFR
FROXP EDULXV 1 RUKHUQ * RVKDZ NV $ FFLSLWU JHQWQV
* ROGHQ ( DJOHV $ TXLOD FKU\ VDHWRY /[ DSMQG 2 Z OV 6 WL[
QHEX®RVD DQG / RQJ WLOHG 6 NXDV * \ UDCGFRQV QHVWG
$ P RQJ JXOWV &RP P RQ * XOW Z HUH ITUHTXHQW EUHHGHUV
+ HUULQJ * X oov UD UH 2 XWLGH VHWMHP HQW 5 DYHQV
+ RRGHG & URZ V DQG & DUULRQ & URZ V & RUYXV FRURQH
Z HUH UDUH $ UFWF ) R[ HV Z HUH DEVHQWLQ VRXWHUQ WQGUD
W WH QRUW IURP 8 G] KD 5 LYHU EXWZ HUH VXUSULVLQJ O
FRP P RQ LQ IRUHVWWQGUD DQG ULYHULQH IRUHVW RI 8 G] KD
5 LYHU DQG $ QDEDU 5 LYHU $ W OHDVW VRP H RI WHP Z HUH
EUHHGLQJ ( UP LQHV 0 XVWOD HUP LQHD Z HUH UHFRUGHG
ROYHV & DQLV OXSXV Z HUH FRP P RQ 6 DECH 0 DUWV
] LEHOOLQD H[ WHP HO UDUH % UHHGLQJ GHQVLW RI -DFN
6 QLSH Z DV UHODWYHQO KLIK LQ 8 G] KD IRRGSMLQ DV Z HM
DV ORFDO GHQVLW Rl 5 LQJHG 3 RYHU 6 SRWHG 5 HGVKDQN
DQG 7 HP P LON V 6 WQW / RFDQO RRG 6 DQGSLSHU 7 HUHN
6 DQGSLSHU 5 XII DQG & RP P RQ 6 QLSH Z HUH FRP P RQ DQG
HVV VR 3 LQWLO 6 QLSH 5 HG QHFNHG DQG 5 HG SKDMMURSHV
Z HUH YHUW UD UH KLP EUHO Z DV RQOQ EUHHGLQJ LQ
YLFLQLWHV RI ( EHO DNK VHWMHP HQW : DGHUV Z HUH QRWP HW
LQ GUl XSMQG WKQGUD IURP (W -XQH % UHHGLQJ GHQVLW RI
D00 Z LOGGIRZ O DQG P RVWSDVVHULQH VSHFLHV Z DV YHU RZ
$ UFWF ) R[ HV DQG : ROYHV RIWHQ GHVWR\ HG ELUG FOXWKHV
LQFOXGLQJ QHVW RI JXOOW RQ LVADQGV % UHHGLQJ VXFFHVV
Z DV (RZ LQ P RVWZ DGHUV DQG SUREDEO DYHUDJH LQ RQO

5 LQJHG 3 ARYHU 6 SRWWHG 5 HGVKDQN 5 XIlI DQG -DFN 6 QLSH

$ , $ UWXNKRY $ 9 $ VWSHQNR

6 DJDVW U,VODQG / HQD 5 LYHUGHOM < DNXWD 5 XVVLD

q 1 9 (

,Q WKH QRUWHUQ DQG HDVWUQ SDUW RI WH / HQD 5 LYHU GHOM
VQRZ GLVDSSHDUHG LQ XVXDO GDWV LQ WKH P LGGOH RI - XQH
LFH EUHDN RQ ULYHU FKDQQHO/ RFFXUUHG RQ -XQH
8 QXVXDOO KLIK IORRG LQ WH VHFRQG GHFDGH RI -XQH CHG
W VXEP HUJLQJ RI H[ WVHQVLYH DUHDV RI LVODQG WHUUDFHV DQG
P XGGLQJ RI WKH XSSHUIRRGS®MLQ SDUW $ LU WVHP S HUDW UHV
LQ VSULQJ GLG QRWGLIIHU ITURP WH SHUHQQLDO DYHUDJH LQ
VXP P HU WH\ Z HUH D QawwH ELW ORZ HU WDQ DYHUDJH

( [ WHP DOHYHQW Z HUH QRWUHFRUGHG

/ HP P LQJV SUDFWFDOO GLG QRWEUHHG LQ VSULQJ M YHQLCHV
DQG XQGHUWQRZ QHVW QRWUHFRUGHG 6 LEHULDQ / HP P LQJ

KDG YHU RZ GHQVLW VLQJOH UHFRUGV GXULQJ VQRZ P HOW

$ UFWF ) R[ HV GLG QRW EUHHG 5 RGHQWVSHFLDO] HG DYLDQ
SUHGDWUV Z HUH UDUH DQG GLG QRWEUHHG $ P RQJ Z DGHUV
EUHHGLQJ Z DV SURYHG RQO IRU / LWOH 6 WQW 7 HP P LQN V
6 WQW DQG 5 HG 3 KDURSH RWHU VSHFLHV Z HUH QRW
DFWYHO GLVSO)\ LQJ & XUHZ DQG 3 HFWUDO 6 DQGSLSHUV
Z HUH SUREDEO QRWEUHHGLQJ DW DO * UH\ 3 CRYHW Z HUH
UDUH 1 HVWVXFFHVV Z DV (RZ QRWD VLQJH EURRG Z DV P HW

LQ WKH HQG RI -XO

' 9 6RORYLHYD

/ HQD 5 LYHU GHOM VRXWHDVWUQ SDUW < DNXWD 5 XVVLD

9 11 q 1(

6 SULQJ Z DV GHYHCRSLQJ VRP HZ KDWHDUQLHU LQ VRXWHUQ DQG
VRXWHDVWUQ SDUW RI / HQD GHOM ) CDW WQGUD Z DV
VQRZ IUHH E\ -XQH ' DLO DYHUDJH DLU WP SHUDWK UH
FURVVHG f& RQ -XQH LFH EUHDN VWUWG RQ - XQH
Z KLFK LV DYHUDJH IRU WH VLW 7 KH ICRRG Z DV YHUW KLIK
DV VQRZ DP RXQWH[ FHHGHG WKH DYHUDJH E\ D IDFWRU RI

) RRGLQJ Rl Z LGH (RZ DQG DUHDV HVSHFLDOO FRDVWO
WQGUD GHO\ HG EUHHGLQJ XS W  Z HHNV RI D IUDFWRQ RI
/' LWAeH 6 WQW 7HP P LQNV 6 WQW ' XQaQV 5 HG
3 KDODURSHV DQG SRVVLEO RWKHU VSHFLHV DQG DOVR FDXVHG
ELUG P RYLQJ W P RUH HOHYDWG VRP HWP HV DW SLFDO
KDELWW -XQH DQG -XO Z HUH JHQHUDOO FROGHU WKDQ XVXDO
WH VHFRQG KDA RI -XQH DQG -X0 VWRQJ !

P VHF QRUWHUQ DQG QRUWHDVWHUQ Z LQGV SUHGRP LQDWHG

/ HP P LQIJV Z HUH QRW P HW EXW LQKDELWG EXUURZ V
DERXQGHG CORFDOO Z KLFK LQGLFDWHV D WQGHQF\ RI WKHVH
URGHQWS QXP EHU LQFUHDVH $ P RQJ VNXDV RQO / RQJ
WLHG 6 NXDV Z HUH EUHHGLQJ 5 RXJK CHJJHG % X]] DUGV
Z HUH DEVHQWLQ SODLQ W SH SDUWRI WH GHOM DQG LQKDELWG
RQO SHUP DQHQW QHVW RQ WKH VWHS VORSHV DORQJ ULYHUV
FKDQQHO/ LQ WKH VRXWHUQ SDUWRI GHOM Z KHUH YRCHV Z HUH
DYDLODECH 3 HUHJULQH ) DOFRQV QHVWG 6 QRZ \ 2 Z O/ Z HUH
DEVHQW : DQGHULQJ DGXONS$ UFWF ) R[ HV Z HUH SHUP DQHQW)
P HW EXWLQKDELWG GHQV QRWIRXQG $ FFRUGLQJ WR J HQHUDO
LP SUHVVLRQ * UH\ 3 RYHW 7 XUQVWQHV 5 LQJHG 3 CRYHUWV
' XQAQV / LWMH 6 WQW 5 HG QHFNHG 6 WQW & DOGULV
UXILFROAV 7 HP P LQN V 6 WQW Z HUH EUHHGLQJ DWD GHQVLW
FORVH W WKDWLQ SUHYLRXV \ HDU 3 DFLILF * ROGHQ 3 GRYHUV
RXW)XP EHUHG * UH\ 3 (RYHUV DWD IDFWRU RI Z KLH LQ
WKH\ Z HUH RQO WP HV P RUH DEXQGDQW 3 HFW UDO
6 DQGSLSHUV Z HUH QRWE UHHGLQJ Z KLOH EUHHGLQJ GHQVLW RI
5 HG 3 KDODURSHV Z DV RZ % DVLFDOO VWH VHDVRQ Z DV
XQIDYRXUDECH IRU Z DGHUV UHSURGXFWYH SHURUP DQFH

KDUGO H[ FHHGHG YDOXH

9 , 3R] GQ\DNRY

< DQD 5 LYHU CRZ HUUHDFKHV . XU VHW{HP HQW

< DNXWD 5 XVVLD q 1 q (

,Q IRUHVWWKQGUD 5 XGG\ 9 ROHV KDG KLIK GHQVLW 5 RXJK
CHJJHG % X]]DUGV Z HUH EUHHGLQJ VSHFLHV RI VNXDV
UHFRUGHG 5 HG QHFNHG 3 KDDURSHV 5 LQJ HG 3 RYHUV

RRG 6 DQGSLSHUY 7 HP P LOQN V 6 WQW DQG * UH\ UXP SHG

7 DWMHU Z HUH UHFRUGHG

1 9 . HUHP \ DVRY 6 1 7 XUDNKRY

< DQD 5 LYHU RZ HUUHDFKHV < DNXWD 5 XVVLD

q 1 9 (
7 KH DUHD EHFDP H VQRZ IUHH E\ -XQH 7 KH Z HDWHU
Z DV YHUl VXQQ\ DQG YHU Z DUP WOQO -XQH EXWEHW HHQ

-XQH UDLQV DQG VQRZ IDOOY RFFXUUHG WH VQRZ

KRZ HYHU P HOMG TXLFNQO

5 XGG\ DQG 5 RRW YROHV Z HUH GRP LQDQW
DP RQJ URGHQW P P LQJV Z HUH YHU UDUH 5 XGG\ 9 RM™
LQFUHDVHG FRP SDUHG W SUHYLRXV VHDVRQV 6 * ULJ RULHY
SHUV FRP P $ UFWF ) R[ P HWRQQO RQFH 5 RXJK OHJJHG

% X] ] DUGV DQG 6QRZ\ 2 Z O/ Z HUH DEVHQW : KLW WLHG



6 HD ( DJOH QHVWHG DQG SUH\ HG XSRQ 5 XIIV UHP QDQW
IRXQG $ @ VNXD VSHFLHV Z HUH UHJXOUO P HW EXW
EUHHGLQJ QRW UHFRUGHG ,Q WH YHU EHJLQQLQJ RI -XQH
5 HG QHFNHG 3 KDDURSHV 5 X1V : RRG 6 DQGS LS HUV
7 HP P LQN V 6 WQW 3 HFWUDO 6 DQGSLSHUV /I RQJ ELOHG
RZ LWKHUV & RP P RQ DQG 3 LQWLO 6 QLSHV VVID UWH G
EUHHGLQJ Z KHQ D IUDFWRQ RI 5 HG QHFNHG 3 KDDURSHV
DQG / LWMH 6 WQW VW00 P LJUDWHG 5 HG QHFNHG 3 KDMDURSHV
5 X1V 7 HP P LONV 6 WQW DQG / RQJ ELOHG ' RZ LWKHUV
Z HUH DEXQGDQW EUHHGHUW Z KLOH RWHU VSHFLHV UD UH

/ LWMH 6 WQWZ DV QRWIRXQG QHVWQJ

1 9 . HUHP \ DVRY 6 1 7 XUDNKRY

& KRQGRQ %D\ FRDVWOWQGUD < DNXWD 5 XVVLD

q 1 9 (

/ HP P LQJ QXP EHUV Z HUH DYHUDJH $ UFWF ) R[ HV QRW
UHFRUGHG VXUYH\ HG GHQV Z HUH XQLQKDELWG 5 RXJK
CHJ J HG % X] ] DUGV Z HUH DEXQGDQW EUHHGHUV VR QLW U\
6 QRZ\ 2 Z OW Z HUH REVHUYHG 6 NXDV Z HUH IUHT XHQW) P HW
EXWRQO / RQJ WLOHG 6 NXD Z DV EUHHGLQJ 5 HG DQG 5 HG
QHFNHG SKDMURSHV 5 XIIV ' XQQAQV 7 HP P LQN V 6 WQW
/I RQJ ELOHG RZ LWKHUV * UH\ 3 RYHUV DQG 3 DFLILF

* ROGHQ 3 RYHUV Z HUH IRXQG RQ EUHHGLQJ

1 9 . HUHP \ DVRY 6 1 7 XUDNKRY

2 P RRQ 5 LYHU ORZ HUUHDFKHV < DNXWD 5 XVVLD

q 1 q (

6 XP P HUZ DVFROG KLIK IORRG Z DV QRWUHFRUGHG

DGHUV DUULYHG HDUOGHU WKDQ W WH FRDVWOUHJ LRQV IDUWHU
QRUW ) LUVW UHFRUGV Rl 6 SRWWG 5 HGVKDQNV 5 XIIV DQG
% URDG ELOHG 6 DQGSLSHUV Z HUH P DGH RQ 0 D\ RI
3 DFLILF * ROGGHQ 3 RYHUV & RP P RQ 6 DQGSLSHUV 3 LQWLO

6 QLSHV % DU WLAHG * RGZ LW * UHHQ 6 DQGSLSHU RQ

0 D\ R1 7 HUHN 6 DQGSLSHUV RQ 0 D\ Rl & RP P RQ
6 QLSHV RQ 0 D\ RI: RRG 6DQGSLSHUV * UH\ UXP SHG
7 DWMHUV DQG 5 HG QHFNHG 3 KDODURSHV RQ -XQH 9 ROHV
DQG : RRG / HP P LQJV 0 \RSXV VFKLVYWFRORU KDG KLIK

QXP EHUV EXWZ DGHU UHSURGXFWRQ Z DV KDUGO VXFFHVVIXO

M(GJLQJ E\ YHUW RZ QXP EHUV RI WKHVH ELUGV LQ $ XJ XVW

6 , 0 RFKDRY

% ROVKD\ D & KXNRFKLI D 5 LYHUP RXW < DNXWD 5 XVVLD

q 1 9 (

7 KH VSULQJ Z DV FROG DQG W 7 XQGUD EHFDP H DCP RVW
VQRZ IUHH RQO E\ -XQH DOKRXJK VQRZ IDOOV RFFXUUHG
HYHQ LQ WKH HQG RI -XQH ,FH EUHDN RQ WH ULYHU WRRN
SMFH RQ -XQH RQ ONHV LQ P LG -XO 6 XP P HU Z DV

DOVR FROG Z LW IUHTXHQWVQRZ IDOOV LQ $ XJ XVW

/ HP P LQJV P RVVD & RODUHG / HP P LQJ H[ KLE LWHG
GHQVLW SHDN DQG FRXOs EH UHFRUGHG P RUH WKDQ

WP HV D GD\ $ UFWF ) R[ HV Z HUH QXP HURXV RIWHQ P HW
DQG EUHG LQ DXWKP Q MYHQLH DQLP DOV FRXOG EH RIWQ
UHFRUGHG ,Q WKH DUHD Z LWKLQ NP IURP WKH KXW SDLU RI
6 QRZ \ 2 Z O/ SDLW RI 5 RXJK CHJJHG % X]] DUGV DQG D
SDLURI 6 KRUWHDUHG 2 Z O/ QHVWHG + LJK GHQVLW RI 6 QRZ \

2 Z O/ Z DV ILUVW UHFRUGHG DIWU 7 HQV RI 3 RP RULQH
6 NXDV DQG KXQGUHGV RI + HUULQJ * XOOV Z HUH IHHGLQJ

S ULP DULO RQ OHP P LQJV 3 RP RULQH 6 NXDV KRZ HYHU

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

VWUWHG W SDLURQO DWWH HQG RI -XQH 6 SULQJ DUULYDORI
Z DGHUV Z DV SURCRQJHG |LUVWUHFRUGV RI 7 HP P LQN V 6 WQW
Z HUH P DGH RQ 0 D\ Rl % DU WLHG * RGZ LW ERW
SKDMURSHV DQG 6 DQGHUOQJ & DAGULY DCED RQ -XQH RI

5 X1V 3 HFWUDO DQG & XUHZ 6 DQGSLSHUV DQG ' XQQ@QV

RQ -XQH RI * UH\ 3 RYHUV & RP P RQ 6 QLSHV DQG / RQJ
ELOHG ' RZ LWKHUV RQ -XQH RI 6 SRWHG 5 HGVKDQNV
RQ -XQH RI /[ LWMH 6 WQW RQ -XQH $ O VSHFLHV

H[ FHSW IRU SKDMURSHV DQG 7 HP P LQNV 6 WQW KDG RZ
QXP EHUV % UHHGLQJ Z DGHUV Z HUH SUREDEOG QRW
DSSDUHQWS DIIHFWG E\ SUHGDWUV GXH W KLIK CHP P LQJ
QXP EHW KRZ HYHU MYHQLOH ELUGV Z HUH UDUHO P HW LQ
$ XJXVW EHFDXVH RI WH GQNHO LQIXHQFH RI XQIDYRXUDE

Z HDWHU

6 , 0 RFKDRY

UDQJHO,VDQG Z HVWUQ FRDVW & DSH 3 WFK\ % D] DU

5 XVVLD qa 1 a1

HDWHU Z DV IDYRXUDEO IRU Z DGHU EUHHGLQJ & RDVWO
WK QG UD NP Z LGH EHFDP H VQRZ IUHH LQ W 0 D\

0 LQLP DODLU WP SHUDW UH FURVVHG f& RQ -XQH 0 HDQ

P LQLP DODQG P D[ LP DOWP SHUDWKUHV LQ - XQH Z HUH f&
DQG f& UHVSHFWYHO LQ -XO f& DQG f&
LQ $ XJXVW f& DQG f& 7 KH CDVWZ HDN VQRZ IH®@

KDSSHQHG RQ -XQH WH ILUWW RQH RQ $ XJIXVW
" XULQJ ICHGJLQJ RI 7 KLFN ELOCHG 0 XUUH 8 ULD ORP YLD
\ RXQJ WKH VHDVKRUH Z DV EGQRFNHG Z LWK LFH D RVW

Z KLFK FDXVHG P DVV GHDW RI ICHGJ AQ.QJV

/ HP P LQJV P DLQO & RODUHG [/ HP P LQJV KDG DYHUDJH
GHQVLW VLQJ H UHFRUGV Z HUH P DGH GDLO $ UFWF ) R[ HV
Z HUH VFDUFH WHLU EUHHGLQJ Z DV QRWSURYHG / RQJ WLCHG
DQG $ UFWF 6 NXDV Z HUH EUHHGLQJ LQ VP DO QXP EHUV
6 QRZ\ 2 Z OV VXFFHVVIX0O EUHG DQG Z HUH FRP P RQ LQ
LQOQG DUHDV $ OO W SLFDO IRU WH LVADQG Z DGHU VSHFLHV
Z HUH EUHHGLQJ * UH\ 3 ORYHU 7 XUQVWQH . QRW& DOAGULV
FDQXWYV % DLUG V & EDLUGLL DQG 3 HFWUDO VDQGSLSHUV DQG
SUREDEOQ 5 LQIHG B3 RYHU & KLFNV KDWKHG LQ DOO WH
FRQWROOHG QHVW Z KLFK Z HUH IHZ : HOOIO LQJ . QRWDQG

% DLUG V 6 DQGSLSHU\ RXQJ Z HUH VHHQ LQ WKH HQG RI -XO

1 % . RQ\XNKRY

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

5 XVVLD q 1 q

,Q WH FHQWH RI UDQJ HO ,VDQG WH VSULQJ Z DV (DWW

ICRRG RQ 1 HL] YHVWD\ D ULYHU VWUWG RQ -XQH LQWHQVLYH
VQRZ P HON VWUWG RQ -XQH DQG WQGUD EHFDP H
EDVLFDOO VQRZ IUHH RQ -XQH 1 HIDWYH WP SHUDWUH DW
QLI KW UHWLQHG WO -XQH 2 Q -XQH D VWUP RI
Z HW VQRZ RFFXUUHG DW D WP SHUDWUH RI f& 7 KH
Z DUP Z HDWHU HVWEQVKHG [|URP WH VHFRQG GD\

SHULRG RI -XO DQG HQGXUHG WOOHDUO $ XJXVW $ XJXVWZ DV
Z HW DQG FRRO Z LW IUHTXHQW SUHFLSLWWRQ DQG QLIKW

IURVW LQ WKH VHFRQG KDAO RI WH P RQW

% LUGV DUULYHG LQ VSULQJ LQ XVXDO GDWV / HP P LQJV KDG
ORZ GHQVLW LQ FHQWDO Z HVWUQ DQG QRUWHUQ SDUW RI WH
LVEODQG EXWFRXOG UHDFK DYHUDJH QXP EHUV CRFDOO 6 XFK
ORFDO SDWKHV Z HUH XVHG IRU EUHHGLQJ E\ 3 RP RULQH
6 NXDV EXW WH\ IDLOHG GXH W VKRUWJH RI IRRG $ Q

DYHUDJH QXP EHU RI CGHP P LQJ XQGHUVQRZ QHVW Z DV



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

SHU NP Rl WDQVHFW WHLU GLVWLEXWRQ Z DV YHU SDWK\
2 Q DYHUDJH CHP P LQJ ERG\ Z DV FHQVXVHG LQ 6 QRZ \
2 Z OQHVW 7 KH UDWR RI & RODUHG W 6 LEHULDQ CHP P LQJV
LQ VXUYH\ V Z DV Z KLOH LQ RZ O QHVW 6 QRZ \
2 Z OWZ HUH EUHHGLQJ HYHW Z KHUH H[ FHSWIRU WH QRUWHUQ
SMLQ 7 KHLU GHQVLW RQ WH VT NP VWG\ SRWZ DV
QHVWVT NP 7 KH SCRWZ DV DOVR SRSXMWG Z LW EUHHGLQJ
DQG RQH QRQ EUHHGLQJ SDLU RI $ UFWF ) R[ HV SDLUV RI
3 RP RULQH DQG Rl / RQJ WLHG VNXDV 7 KH OWHU
GHQVLW LV KRZ HYHU KLIKHUWDQ LQ RWHU DUHDV 6 KRUWJH
Rl IRRG UHVWLFWG EUHHGLQJ SHU RUP DQFH RI URGHQW
VSHFLDAWVHG S UHGDWR UV FKLFNV SHU RZ O QHVW FXEV
SHU IR[ GHQ < RXQJ IHGJHG RQO LQ EURRGV RI / RQJ
WLOHG 6 NXDV RWHU VXIIHUHG IURP FRROZ HDWHU OFN RI
IRRG SUHGDWRQ $ 0O SUHGDWUV DFWYHO |IHG RQ WQGUD
ELUGV 5 HP QDQW RI & RP P RQ ( LGHU DGXOW FKLFNV DQG
HJJV 7 XUQVWR QH DGXON DQG FKLFNV 6 QRZ % X QW.QJ
3 HFWRSKHQD[ QLYDQV DGXONDQG ICHGJQAQJIV FKLFNV RI
/ RQJ WLAHG 6 NXD DQG 6 QRZ * RRVH $ QVHU FDHUXCHVFHQV
Z HUH IRXQG LQ 6QRZ\ 2 Z O QHVW ' XQQQ FKLFNV Z HUH
WNHQ E\ D * ODXFRXV * X : DGHU UHSURGXFWRQ FDQ EH
FRQVLGHUHG XQVXFFHVVIXO GXH W EDG Z HDWHU LQ WH
EHJ LQQLQJ RI WH VHDVRQ DQG SUHGDWRQ : DGHUEURRGV RU
DOUP LQJ ELUGV Z HUH YHU UDUHO UHFRUGHG IURP W -XO
LQ IORRGSMLQV RI ULYHUY DQG FUHHNV DERXW NP RI
WDQVHFW / HP P LQJ QXP EHU Z LOOVXSSRVHGO LQFUHDVH W

DYHUDJ H LQ

, 0 HQ\ XVKLQD

,RQL/ DNH DUHD & KXNFKL 3 HQLQVX®M 5 XVVLD

q 11 q 1:

6 SULQJ Z DV OOW DQG FROG LQ WH LQQHU SDUW RI WH
& KXNFKL 3 HQLQVX D Z KLFK FDXVHG D GHOD\ LQ SmQwW
YHJ HWWRQ SKHQRORJ\ RI QHDUO Z HHNV FRP SDUHG W

9 DVWVQRZ SDWKHV UHWLQHG LQ VRP H GHSUHVVLRQV
WO P LG $ XJXVW Z KLFK LV YHU XQXVXDO DFFRUGLQJ W
UHSRUW RI ORFDO SHRS™ -XO IURP W RQZ DUGV Z DV
Z DUP HU DQG GULHU WKDQ DYHUDJH P HDQ WP SHUDWUH Z DV

f& SUHFLSLWWRQ DP RXQW P P ) LUVYW KDA RI
$ XIXVW W WH FRQWDU Z DV FROG Z LQG\ DQG UDLQ\

f& DQG P P UHVS HF WY HO

9 HU IHZ UHFRUGV RI CHP P LQJV Z HUH P DGH ' HQVLW RI
YROHV FDQ EH HYDOXDWG DV DYHUDJH $ UFWF * URXQG
6 TXLUUHOV & LWOXV SDUU\ L Z HUH QXP HURXV LQ KRW VSULQJ
YDOH\ EXWUDUH LQ RSHQ WQGUD $ UFWF ) R[ HV Z HUH VHHQ
W LFH 5 HG ) R[HV Z HUH P RUH FRP P RQ $ % URZ Q % HDU
8 UVXV DUFWRV Z DV REVHUYHG / RFDO SHRSCH UHSRUWG
LQFUHDVH RI QXP EHU Rl EHDUV DQG : ROYHV Z KLCH
GRP HVWFDWG UHLQGHHUV 5 DQJLIHU WUDQGXV VKRZ HG
GHFUHDVH LQ WKH UHFHQW\ HDUV 6 QRZ \ 2 Z O/ DQG 3 RP RULQH
6 NXDV Z HUH DEVHQW D SDLU RI / RQJ WLHG 6 NXDV Z DV
VHHQ RQO RQFH 72Z R ORFDO SDLU RI 5 RXJK CHJJHG
% X] ] DUGV Z HUH QRWE UHHGLQJ $ SDLURI 0 HUQQV QHVWG LQ
VKH URFN\ DUHD : DGHUV Z HUH QRWIRXQG LQ WKH KRWVS ULQJ
YDOH\ Z KHUH WWODVHGJH DQG EXVKHV SUHGRP LQDWG J UDYHO
IOW DCRQJ * LCP LP OLQHL 5 LYHU Z HUH SRSXMWG Z LW
5 LQIHG 3 GRYHUW RQO SDLU NP 7 XVVRFN\ WKQGUD
RlI P RXQWLQ IRRWLOY QHDU WKH ,RQL / DNH KDG YHU RZ
GHQVLW RI Z DGHUV * UH\ 3 RYHU DQG 3 HFWR UDO

6 DQGSLSHU Z HUH REVHUYHG RQ NP RI WDQVHFW / RZ

ELUG EUHHGLQJ VXFFHVV LQ -XQH DQG \ RXQJ P RUWOAW GXH

W FROG VSHOO DQG UDLQV LQ $ XJ XVWZ HUH SRVVLE CH

9 . DUHOAQ ' * =DP RRGFKLNRY

/ DYUHQWD % D\ FRDVWODUHD WVR VKH QRUW & KXNFKL

3 HQLQVXO 5 XVVLD q 1 q

/ RFDO SHRSCH HYLGHQFHG WKDWWH VSULQJ Z DV H[ WHP HO
W LFH GLVDSSHDUDQFH IURP WH ED\ Z DV DV COW DV
EHIRUH LQ CDWH VRQO ,Q WKH ILUVW GD\ SHULRG RI -XO
WHUH VWD Z DV D (RWRI LFH LQ WKH VHD DQG VQRZ RQ WKQGUD
6 QRZ P HONKDSSHQHG EHW HHQ DQG X0 ,Q $ XJXVW
Z LQG DQG FXUUHQWRIWHQ EURXJKWLFH EXWYDVWLFH ILHOGV
DSSHDUHG RQO E\ WKH HQG RI WH P RQW 7 KH Z HDWKHU LQ
$ XJXVW Z DV H[ WHP HO UDLQ\ DQG VWRUP \ ,Q WKH ODVW
GHFDGH RI $ XJXVWQLJKWIURVW KDYH VWUWG DQG KLOOVWRSV

Z HUH FRYHUHG E\ QRQ P HONQJ VQRZ

/ HP P LQJV $ UFWF ) R[HV DQG 6QRZ\ 2 Z O/ Z HUH QRW
UHFRUGHG DOKRXJK WH OOWHU KDG QRW EHHQ UDUH LQ
SUHYLRXV VHDVRQV DGHU EURRGV Z HUH QRWIRXQG RQO

IHZ EURRGV Rl & RP P RQ ( LGHU Z HUH VHHQ

$ % 6 DYLQHWNL

7 XUT XRLVH / DNH $ OOVND 8 6% q 11

—9 -

6 WVRUP Z LQGV RFFXUUHG SHULRGLFDOO GXULQJ 0 D\ /I RQJ

ODVWQJ KHDY\ UDLQV Z HUH JRLQJ LQ HDUOQ -XO

6 WUP \  Z LQGV LQ 0 D\ FDXVHG D GHD\ RI 6 XU ELUG
$ SKULJD YLUIDW UHSURGXFWRQ DQG OHG W GHFUHDVH LQ
QXP EHW Rl FHUWLQ VSHFLHV 6 HP LSDCP DWG 3 CRYHU
& KDUDGULXV VHP LSDCP DWV / HDVW 6 DQGSLSHU & DQOGULV
P LQXWOD DQG % DLUGV 6 DQGSLSHU / RQJ ODVWQJ VWRQJ
UDLQV LQ HDUO -XO FDXVHG GHDW RI DCP RVWDOORI 6 X UE LUGV
FKLFNV EXW $ P HUFDQ * ROGHQ 3 GRYHUV 3 OXYLDQWV

GRP LQLFD FRQWQXHG W DMUP QHDUEURRGYV

3 6 7RP NRYLFK 0 1 ' HP HQWHY

7 UDLOO,VDQG . DUXSHOY 9 DOH\ * UHHQMQG ' HQP DUN

q 11 q 1:

* LYHQ WH QDWUDO YDULDELAOW RI Z HDWHU LQ WLV DUHD QR
H[ FHSWRQDOHYHQW LQ 1 R VQRZ IDOOV RFFXUUHG IURP

HDUO -XQH RQZ DUGV

LW UHJDUG WR Z HDWHU QR VSHFLDO UHP DUN DYHUDJ H
EUHHGLQJ GDWHV 3 DWHUQV RI EUHHGLQJ VXFFHVV Z HUH
W SLFDO RI D VR FDOHG CHP P LQJ \ HDU EUHHGLQJ RI
6 QRZ \ 2 Z OW DQG VNXDV % UHHGLQJ VXFFHVV P HGLDWG E\
DEXQGDQFH RI CHP P LQJV LQ SUH\ ELUGV EXWDOR VSHFLHV
QNH . LQJ ( LGHUY 6RP DWULD VSHFWELQV ' HOD\ LQ

UHVSRQVH RI 6 VRDW

% 6 LWAHU

= DFNHQEHUJ * UHHQODQG ' HQP DUN q 11

—aq W

5 DLQ\ LQ -XO $ XJI XVW



$ JRRG EUHHGLQJ VHDVRQ DO/R IRU / RQJ WLAHG 6 NXDV
9 HW P DQ\ CHP P LQJV EXW RQO RQH EUHHGLQJ GHQ RI

$ UFWF ) R[

+ 0 HORIW

$ GGLWRQDO LQIRUP DWRQ RQ FRQGLWRQV DW=DFNHQEHU) LV

FLWHG EHORZ IURP 5 DVFK

7 KH 1LUVW SDUW RI WH ILHOGG VHDVRQ Z DV JHQHUDGO
FROGHU DQG P RUH GU\ WDQ WH VDP H SHULRG LQ - X0
DQG $ XJXVWZ HUH KRZ HYHU Z DUP HU DQG P XFK P RUH Z HW
WDQ LQ 7 KH WVRWO SUHFLS LWWRQ LQ WH SHULRG -XQH
DQG $ XJXVWH[ FHHGHG PP Z H + HDY\ UDLQ LQ P LG
$ XJXVW FDXVHG H[ WHP HQO KLIK Z DWU GLVFKDUIH LQ

= DFNHQEHUJ HOrHQ

7 KH VQRZ FRYHULQ HDUG VSULQJ Z DV P RUH H[ WVHQVLYH WDQ
LQ DQG WH DP RXQW RI VQRZ DFFXP XMWG LQ ULYHU
EHGV DQG RQ OONHV DQG SRQGV HW Z HUH VL) QLILFDQW
MDUIHU + HQFH WH VWUWRI UXQQLQJ Z DWU LQ WH ULYHUV
DQG IRUP DWRQ RI RSHQ Z DWU LQ OODNHV DQG SRQGV DQG RQ
WH IMRUG Z DV VRP HZ KDWGHMD\ HG DOKRXJK WH DYHUDJH
GLVDSSHDUDQFH RI VQRZ DQG LFH Z DV UDWHU VLP LODU WVR WK H
SUHYLRXV \ HDU 7 KH HIIHFW RI WLV RQ WH ELRCRIJILFDO
SURFHVVHV Z DV WKDWICRZ HULQJ RQ DYHUDJH RFFXUUHG D QL.W\H
MDWU W DQ LQ DQG WDWD IHZ VSHFLHV RI ELUGV EUHG D
AWMH WU WDQ LQ SUHYLRXV \ HDUV 7 RWO DP RXQW RI
ICRZ HULQJ Z DV H[ WHP HO ORZ LQ VHYHUDO VSHFLHV DQG D
QXP EHU RI DUKURSRG JHQHUD KDG D SRRU VHDVRQ EXWWH
EUHHGLQJ ELUGV JHQHUDQO SHURUP HG Z HQO DQG WH
HP P LQJ SRSXMWRQ SHDNHG 0 XVNR[ HQ RFFXUUHG LQ
VRP HZ KDWUHGXFHG QXP EHUY DQG WH SHUFHQWJH RI QHZ

ERUQ FDOYHV Z DV WKH CRZ HVWUHFRUGHG VLQFH

5 HITHUHQFH

5 DVFK 0 HG = DFNHQEHUJ ( FRCRJLFDO 5 HVHDUFK
2 SHUDWRQV W $ QQXDO 5 HSRUwW ' DQLVK 3 RODU
& HQWHU 0 LQLVWA RI 5 HVHDUFK DQG ,QIRUP DWRQ

7 HFKQRCORJ\ & RSHQKDJHQ

,QIRUP DWRQ SURYLGHG E\ UHVSROGHQW Z DV

HG LWHG DQG WUD Q VOD WHG LQ (_QJavk LI

QHFHVVD U\ E\ SURMFW FRRUGLOQDWUV ,1 QRW

RW HUZ LVH VWODWHG WK LV LOIRUP DWRQ VKRXOG EH

UHIHUUHG DV S HUVRQDOFRP P XQLFDWROQ

% ,5 ' %5 (" ,1* &2 1' ,7,2 16 ,1

7+ ( 5866,%1 781" 5% ,1

DW SRLQW LQ VXP P HU VHDVRQ KDG P RUH XQLIRUP
JHRJUDSKLF GLVWLEXWRQ VWDQ LQ VRP H RI WKH SUHYLRXV
VHDVRQV + RZ HYHU LQIRUP DWRQ Z DV FRP SCHWO DEVHQW
IURP . DQLQ 3 HQLQVXCD % ROVKH] HP HOJVND\ D WK QGUD
* \ GDQ 3 HQLQVXCD DUHD QRUW IURP %)\ UUDQJD 0 RXQWLQV
DW?7 DLP \ U ULYHUV 2 CHQ\ RN DQG ,QGLJLUND CDUJHVWSDUWRI
& KXNRWNL 3 HQLQUVXCD DQG IURP P RVWS$ UFWF LVODQGV DQG

DUFKLSHODJ RV

$ OOWH VSULQJ DQG FROG FRQGLWRQV SUHYDLCHG RQFH DJDLQ

RYHU P RVW RI WH WQGUD UHJLRQV RI 5 XVVLD + RZ HYHU

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

VHYHUDO UHSRUW P DLQQ IURP QRUW FHQWDO 6 LEHULD
0 DOR] HP HOIVND\ D WQGUD VRXWHDVWUQ 7 DLP \'U < DQD
DQG ,QGLJILUND ULYHU GHOMV LQGLFDWG DYHUDJH RU HDUO
GDWV IRU SKHQRORJLFDO HY HQW ([ HQVLYH VS ULQJ
ICRRGLQJ Z KLFK Z DV UHFRUGHG RQ WH VRXWHUQ < DP DO
DQG Z HVWUQ 7 DLP \ U ULYHUV DV Z HOODV $ QDEDU DQG / HQD
ULY HUV XQGRXEWGO LQIOXHQFHG GLVWLE XWRQ QXP EHUV

DQG WP H RI ELUG EUHHGLQJ RQ WHVH ICRRGS DLQV

& RRODQG GW VXP P HU Z HDWHU IRORZ HG H[ FHSWVLWV LQ
0 DXR] HP HOIVND\ D WQGUD RQ < DP DO 7 DLP \U $ QDEDU
5 LYHU DQG : UDQJHO,VDQG Z KHUH WKH VXP P HUZ DV Z DUP

$ EXQGDQWUDLQV DURXQG 7 DLP \ U GNH FDXVHG Z DWU ULVH LQ
ULYHUV DQG GHDW RI FOXWKHV RI 5 LQJHG 3 RYHU DORQJ

Z LWK SUREDEOG RWHUZ DGHUV

3 HDN HP P LQJ QXP EHUV Z HUH UHFRUGHG LQ W R VLWV RQ
< XJ RUVN\ 3 HQLQVX D 1 ( ( XURSHDQ 5 XVVLD 6 LEHULDQ
/I HP P LQJ DQG FRVH W WH . ROPD ' HOWD < DNXWD
& RODUHG / HP P LQJ 0 RGHUDWH CHP P LQJ QXP EHUV Z HUH
IRXQG DW WH FRDVWO < DQD ' HOM $ VP DO LQFUHDVH LQ
QXP EHUW WRN SOMFH QHDU WH 3 HFKRUD ' HOM DQG
SRVVLEO LQ WH VRXWHUQ SDUW RI WH / HQD ' HOM DQG
FHUWLQO RQ : UDQJHO,VDQG ,Q DOORWHUP RQLWUHG VLWV
CHP P LQJV Z HUH HLWHU UDUH RU QRWVHHQ DWDOO EXWYRCV

Z HUH QXP HURXV LQ VHYHQ VRXWHUQ VLWV

$ UFWF ) R[ HV DQG 6QRZ \ 2 Z O/ DFWYHO EUHG RQO QHDU
WH . ROP D' HO®M DQG RQ : UDQJHO ,VIDQG $ O RYHU WH
UHVWRI WKH 5 XVVLDQ WQGUD DUHD $ UFWF ) R[ HV Z HUH IRXQG
EUHHGLQJ RQO RFFDVLRQDOO + LK Z LQWU P RUWAW RI
$ UFWF ) R[ HV Z DV UHFRUGHG RQ 7 DLP \ U DQG XQH[ SHFWG
EUHHGLQJ REVHUYHG LQ WH IRUHVW WQGUD RI WH $ QDEDU
ULYHU EDVLQ 3 RP DULQH 6 NXD QHVWG RQQO RQ < XJRUVN\ RQ

UDQJHO DQG SRVVLEQ QHDU WH . RO P D WH OOWHU
R FDOAW DOVR XVHG IRU QHVWQJ E\ 6 KRUWHDUHG 2 Z O
5 RXJK HJJHG % X]] DUGV Z HUH EUHHGLQJ LQ P DVV RQQ DW
< XJRUVN\ 3 HQLQVXCD FRDVWOVWLS RI WKH < DQD ULYHU GHOMD
DQG Z HUH FRP P RQ DW< DP DO EXWKDG (RZ UHSURGXFWYH
VXFFHVV WHUH ,Q RWHU DUHDV EX]]DUGV Z HUH UDUH RU

DEVHQW

$ P RVWXQDQLP RXVO FRUUHVSRQGHQW FRQVLGHUHG Z DGHU
EUHHGLQJ UHVXOWN DV EHLQJ JRRG LQ DUHDV Z HVWIURP WH
< HQLVH\ ) XUWKHU HDVW EUHHGLQJ RXWXW Z DV VFRUHG
P RVWL DV RZ KRZ HYHU VRP H GDW LQGLFDW UDWHU
JRRG EUHHGLQJ DWWH $ QDEDU FRDVWO < DQD * HOM QHDU
WH . ROP D' HOM DQG RQ WH Z HVWUQ SDUWRI : UDQJHO
7 KH VLWDWRQ RQ WH P DLQODQG HDVW DUG IURP WK H

RO P D LV QRWFHDU EXWLWKDV DQZ D\ V EHHQ SDWK\

6 RP H LQFUHDVH LQ CHP P LQJ QXP EHUV FDQ EH H[ SHFWG RQ
WH . R < DP DO DQG 7 DLP \ U 3 HQLQVXMMV DQG WH / HQD
HOM Z LW SHDN QXP EHUV RQ : UDQJHODQG SRVVLEOG RQ
1: 7 DLP \ U LQ / RFDOO KLIK QXP EHUV FDQ EH
UHDFKHG LQ FHUWLQ SOMFHV DW WH ( XURSHDQ QRUW RI
5 XVVLD / HP P LQJ QXP EHUY GHSUHVVLRQ FDQ EH H[ SHFWG
RQ < XJRUVN\ 3 HQLQVXO®D $ QDEDU ULYHU DQG WH . RO P D
ULYHU GHOM $ V D UHVXON TXLWH KLIK Z DGHU EUHHGLQJ RXWS XW
FDQ EH SUHGLFWG IRU: HVWDQG & HQWDO®6 LEHULD DV Z HOODV
IRU: UDQJHO + LJK SUHGDWRQ UDWYV Z LOOSRVVLEO UHVXOWNLQ
IHZ \V RXQJ EHLQJ UDLVHG E\ ELUGV LQ HDVWUQ < DNXWD
3 RVVLEGH P LJUDWRQ RI $ UFWF ) R[ HV WVR pCHP P LQJ T UHJ LRQV

IURP VRP H RI WH uQR CHP P LQJ Y UHJLRQV HJ < XJ RUVN\
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IRU JUDGXDO GHFUHDVH RI ELUG

EUHHGLQJ SHURUP DQFH LQ WH MDWWHU & RQVHTXHQWL KLIK

EXWQRWP D[ LP DO QXP EHUV RI \ RXQJ $ UFWF Z DGHUV FDQ

EH H[ SHFWG LQ WWKH HQG RI VHDVRQ DWWH ( DVW$ WDQWF DQG

& HQWDO $ VLDQ 10 Z D\V DQG P RGHUDW QXP EHUV DW ( DVW

$ VLDQ $ XVWDVLDQ DQG

WDQVMDMWG I URP

7

S

+( : 265

HVW$ P HULFDQ IO Z D\ V
3 DYHO7 RP NRYLFK

,1)250 87,21 0 $7(5,8/76 2)
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0 RVFRZ LQ 5 XVVLDQ

&2 17%$ &7 ,1)250 $7,21

SURYLGHG IRUD VLQJ H ILUVW FRQWLEXWU SHU VLW LQ D

IR UP QDP H DGGUHVV SKRQH ID[ H P DLOSURMFW

$ UW XNKRY $ CH{ DQGHU ,YDQRYLFK

( KULFK

7 VYHWFKQD\ D 6 W RNLQR % U\ DQVND\ D REVW

5 XVVLD

RURWK HH

GRURWHH HKULFK# ELR XLR QR

) HQ[ 5 RE

0

RUNLQJ * URXS ,QWUQDWRQDO: DWUELUG HWDQG
5 HVHDUF K
F R ' ULHEHUJ VHZ HJ F 1/ -% = HLVW WH

1 HWKHUDQGV
U HO[ # VFLNXQ QO
0 RQLWULQJ DQG EUHHGLQJ ELRCRJ\ RI Z DGHW DW

0 HGXVD %D\ 7 DLP \ U 5 XVVLD -XQH -XO

DYULCR 0 DULD 9 ODGLVADYRYQD
3 URVSHFW9 HWUDQRY 6 W 3 HWHUE X UJ

5 XVVLD P DULD# \ DL XVU SX UX

DUHQQ ' P LWL 9

] DP RCRG# J OV DSF RUJ

HUHP \ DVRY 1 LNRODL9 DGLP LURYLFK

% ORFN < DNXWN 5 XVVLD

RNKDQRY 9 DCOHQWQ P LWULHY LFK

2 VWRYVNRJR 6 W UDVQRJRORYND 0 DULQVNL UDLRQ

' RQHWN RE VW 8 NUDLQH

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

5 XVVLD HRQLG# QRUW UX

RQ\ XNKRY 1 LNROL % RULVRYLFK
% LUG 5 LQJ LQJ & HQWHU / HQLQVNL 3 URVSHFW
0 RVFRZ 5 X VVLD

ULQJ # ELUG P VN UX

UDVQRY < XUL9 DGLP LURYLFK
DQGDMNVKVNL] DSRYHGQLN / LQHLQD\ D 6 W

DQGDMMNVKD 0 XUP DQVND\ D REMDMVW 5 XVVLD

DWHHYD 1 DGH]KGD 9 DVLOAHYQD
RP DURY % RWQLFDO,QVWWW 5 XVVLD $ FDGHP \ RI
6 FLHQFHV 6 W 3 HWUVE X UJ

QDG\ DO # QYHJHWELQ UDV VSE UX

HOMRIWH + DQV

0 LQLVWA RI ( QYLURQP HQWDQG ( QHUI\ 1 DWRQDO

( QYLURQP HQWOS5 HVHDUFK , QVWW W HSDUW HQWRI

$ UFWF ( QYLURQP HQW 7 DJ HQVYHM ) RRU
& RSHQKDJHQ 1 HQP DUN
P HO¥ GP X GN
=(52
0 HQ\ XVKLQD ,ULQD
3 URVSHFWO LUD 0 RVFRZ 5 XVVLD

LUD# QLNLWRY P VN UX

0 LQHHY < XUL1 LNROHYLFK
2 NW DEUVNL SURVSHFW 6\ NW YNDU 5 XVVLD

VHUGLWY # LE NVF NRP L UX

0 RFKDORY 6WQLVADY ,YDQRYLFK

0 RORGH] KQD\ D SRV & KHUVNL 1 L] KQHNRO P VNL

XXV 6 DNKD < DNXWD 5 XVVLD

0 RORFKDHY $ H[ DQGHU 9 DVLAHYLFK

& HQWDOS5 HVHDUFK / DERUDWU RI 6 WWWH ' HSW IRU
+ XQWQJ 7 HWHULQVNL SHUHX QRN 0 RVFRZ
5 XVVLD RII K

0 RUR]JRY 9 ODGLP LU 9 LFWRURYLFK
= RRRJLFDOO XVHXP % RO/KD\ D 1 LNLWND\ D 6 W
0 RVFRZ 5 XVVLD

NDO DNLQ# ] RRP XV ERLP VX UX

3 DVNKDO®\ 6 HUJH\ 3 HWRYLFK
= HO RQD\ D JRUND / DE\WQDQJL 7 XP HQVND\ D
RE VW 5 XVVLD

DULDE LWHY # XVD QHW

3 RVSHRY ,JRU 1 LNROHYLFK

* DYQD\ D 6 W $ 0 RVFRZ 5 XVVLD
WLP \ U# RUF UX
3 R]GQ\DNRY 9 DGLP LU ,YDQRYLFK
XMDNRYVNRIR 6 W < DNXWN 5 XVVLD

VWHUK # | LUVWVDNK DQHWUX

6 DYLQHWNL $ UNDGL %

KLVWHFR G RUF UX

6 FKDGLORY < XULO LNKDLXRYLFK
, QVWWW IRU1 DWUH & RQVHUYDWRQ 6 DGNL = QDP HQVNRH
0 0 RVFRZ 5 XVVLD

KRP H RII

6 KWUR 9 LFWRU * HRUJLHYLFK
( FRORJLFDO6 WWRQ = HGHXQD\ D JRUND 6 W

/ DE\ WQDQJL 7\ XP HQVND\ D REMVW 5 XVVLD

6 LWACHU % HQ{ LW
, QVWWKWIXU/ DQGHVSICHIH $ CEHUW/ XGZ LIV 8 QLYHUVLWW
) UHLE X UJ ) UHLEXUJ * HUP DQ\
VLWOHU#  UX T X QL
IUHLEXU) GH

DUXSHOY 9 DOH\ 3 URMFW

6 RARYLHY 0 LNKDLO< XULHYLFK
HSW RI 9 HUWMHEUDW = RRORJ\ * HQHUDO( FRORJ\
0 RVFRZ 6 WW 8 QLY HUVLW 0 RVFRZ 5 XVVLD
VRORYLHY# VRLOP VX UX

DGHUO RQLWULQJ 3 URMAFWDW?7 DLP \ U

6 RCORYLHY D LDQD 9 OGLP LURYQD

/ HQD ' HOM 5 HVHUYH ) LRGRURYD 6 W 7 LNVL



< DNXWD 5 XVVLD

LDQD# ' 6 VSE HGX

6\ URHFKNRYVNL - U ( XJHQ\ ( XJHQLHYLFK
,QVWMKW RI ( FRORJ\ DQG ( YROXWRQ / HQLQVNL SURVSHNW
0 RVFRZ 5 X VVLD

UlJ# HHVMJP VN UX

~

DWOULQNRYD ,YHWAD 3 DYOQRYQD

5 HFKQD\ D 6 W DQGDOMNVKD 5 XVVLD

~

RP NRYLFK 3 DYHO6 WWQLVODYRYLFK
= RRORJLFDOO XVHXP % ROVKD\ D 1 LNLWND\ D 6 W

0 RVFRZ 5 XVVLD

WP NRYLF# ] RRP XV ELR P VX UX

6 XU ELUG EUHHGLQJ ELRORJ\ VWG\

' ,6&8 66,21 $5 (%
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) RORZ LQJ GHEDWV DW WKH : LOHP % DUHQW 0 HP RULDO
$ UFWF & RQVHUYDWRQ 6\ P SRVLXP LQ 0 RVFRZ LQ 0 DUFK
W R DUWFCHV KDYH EHHQ SXEQVKHG LQ WKH

,1)250 $7,21 0 $7(5.,%/6 RI VK H 5 XVVLDQ

RUNLQJ * URXS RQ : DGHUV 1 R GHGLFDWG W
GLIIHUHQW WHFKQLTXHV Rl VP DOO URGHQWSY QXP EHUV
HYDOXDWRQ IRUWH SXUSRVHV Rl RUQLWRCRJLFDO UHVHDUFK LQ
WQGUD ,WZ DV JHQHUDOO UHFRJQLVHG WKDWVXFK D WHFKQLT XH
DWRQH KDQG VKRXOG EH VLP SCH TXLFN GRHV QRWUHT XLUH
VSHFLILF LQVWXP HQW EXWDWDQRWHU KDQG VKRXOG SURYLGH
LQGLFHV RI URGHQWQXP EHUW FRP SDUDECH DP RQJ GLIIHUHQW
VHDVRQV LQ RQH VLW D P XVW DQG DP RQJ GLIIHUHQWS UFWF
CRFDOAWHYV S UHIHUDE O

,Q VWKH ILUVW RI WKH DUWFCHV ,ULQD 0 HQ\ XVKLQD

VXJJHVWG FRXQWQJ RI Z LQWU QHVW RI CHP P LQJV LQ
VXP P HU RQ WQGUD VXUIDFH DV DQ XQLYHUVDO DSSURDFK W
URGHQW QXP EHUV HYDXXDWRQ LQ FDXVH RI RUQLWRCRJLFDO
VWK GLHV 7 KLV P HWRG LV EDVHG RQ WKH IDFW WKDW VKH
VXP P HU DEXQGDQFH RI CHP P LQJV W D GOUJH H[ WiIQWLV D
IXQFWRQ Rl WHLU VSULQJ XQGHUVQRZ EUHHGLQJ 7 KH
IRORZ LQJ UHJ X ODWRQV QHHG WR EH IXOALOHG IRU VXFFHVVIXO
DSSOFDWRQ RI WKLV VHFK QLT XH

FRXQWQJ LV FDUULHG RXWDIWU FRP SCHW GLVDSSHDUDQFH

R1 VQRZ

QHVW DUH FRXQWG RQ WDQVHFW P Z LGH WHLU

CHQJ WK LQ GLIIHUHQWKDELWW VKRXOG EH SURSRUWRQDO W

UDWR RI DUHDV RFFXSLHG E\ UHVSHFWYH KDELWW LQ D

UHJ LRQ

VKH QHVW Rl VSKHULFDO VKDSH VP DU H DQG

Z LK RSHQ HQWDQFH DUH FRQVLGHUHG VP DOHU QHVW

EHRQJ W QRQ EUHHGLQJ DQLP DOV DUH FRXQWHG

VHS DUDWH QO

$ SSAFDWRQ RI WLV P HKRG DW: UDJHO ,VDQG
UHYHDOHG VLI QLILFDQW FRUUHOODWRQ RI QXP EHU RI FRXQWG
QHVW Z LW WH QXP EHU RI HP P LQJ FRUSVHV LQ 6 QRZ \

2 Z OQHVW GHQVLW RI IUHVK EXUURZ V DYHUDJH EURRG VL] H

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

LQ 6QRZ\ 2 Z O DQG QXP EHU RI VXFFHVVIXOQ [ICGHGJHG

6 QRZ\ 2 Z OQHVW ,Q WH FHQWDO SDUWRI : UDJHO ,hV®DQG
P HDQ QXP EHURI Z LQWU QHVW SHU NP Z DV DWXR Z
GHQVLW DWDYHUDJ H DWWH SHDN DQG LQ

WH \ HDURI GHFUHDVLQJ DIWU SHDN QXP EHUV

< DNRY . RNRUHY DGYRFDWG DQRWHU DSSURDFK
IRU VP DOO URGHQWQXP EHUV HVWP DWRQ LQ W QGUD WH XVH
Rl WDGLWRQDO VQDS WDSV DV UHOODWYHO UHQDEGH DQG WH
CHDVWMDMERXU FRQVXP LQJ ) URP WR WIDSV VKRXOG EH
SXWLQ AQH DWD GLVWQFH P RQ CHP P LQJ URXWYV DQG WHQ
FKHFNHG W LFH D GD\ 1 R GHP P LQJV GXULQJ GD\ V SHU

WDSV FRUUHVSRQG W YHW ®RZ QXP EHU XS W

VSHFLP HQV SHU WDS GD\ V W (RZ QXP EHU
CHP P LQJV SHU WDS GD\'V W DYHUDJH QXP EHU
DQLP DOV SHU WDS GD\'V W KLIK DQ XS W DQLP DOV
SHU WDS GD\'V W D YHU KLIK QXP EHU $ OMUQDWYHO
CHP P LQJ QXP EHUV FDQ EH HYDOXDWG YLVXDOO EDVHG RQ D
IUHT XHQF\ RI UHFRUGV RQ D NP CRQJ WDQVHFW / HP P LQJV
KDYH ORZ QXP EHUL QRWUHFRUGHG RQ D WDQVHFW DYHUDJH
Z KHQ VLQJ CH UHFRUGV DUH P DGH DQG KLJK LI QRWCHVV WK DQ

DQLP DOV DUH UHFRUGHG

H GLG QRW DLP WR SURYLGH K HUH D
FRP SUHKHQVLYH UHYLHZ Rl SURV DQG FRQWDV RI HDFK
WFKQLTXH EXWZ RXOG UDWHU QNH W KLIKQJKWVRP H RI
WHLU AP LWWRQV Z KLFK KDYH EHFRP H WKH P RVWDSSDUHQW
IURP VWQGSRLQWRI RXURZ Q RUQLWKRCRJLFDOH[ SHULHQFH LQ

WKH $ UFWF

& RXQWQJ RI Z LQWU QHVW GRHV QRWVHHP W Z RUN
HITLFLHQW LQ WH RZ $ UFWF Z KHUH WHVH QHVW DUH RIWQ
DWWDFWG W GHSUHVVLRQV ILOHG Z LW VQRZ Z DWHU DQG

KDY LQJ UHODWYHO Z HOGHYHORSHG FRQFHDQQJ YHJHWWRQ

8 VLQJ VQDS WHDSV YLRMMWYV DQ uDVVXP SWRQ RI QR
VSHFLILF LQVWXP HQWY DQG DO/R LV VXEMFWW ELDV GXH W D
YHU\ VP DOO DUHD Z KLFK FDQ EH VXUYH\ HG Z LW WIDS V
Z KLOH ®DUJ HU FDWKLQJ HIIRUWEHFRP HV KDUGO FRP SDWEGCH

Z LWK LOQWHQVLYH ELUG VW GLHV

% RW P HWKRGV FDQ W00 OWVMYH DERXWLQWDVHDVRQDO
G\ QDP LFV RI CGHP P LQJ QXP EHUV Z KLFK LV RIWQ RI FULWFDO
LP SRUWQFH IRU ELUG EUHHGLQJ SHURUP DQFH KDUGQ DQ\
RUQLWRORJLVYWFDQ DORZ KLP VHO W FDWK CHP P LQJV Z LW

VQDS WISV GXULQJ KLV Z KRCH VW\ LQ WH ILHOG

,Q WKLV UHVSHFW Z H DUH WP SWG W DWWDFW
DGGLWRQDO DWHQWRQ W D VLP SCH FRXQWQJ RI DO DQLP DOV
P HWE\ DQ REVHUYHU RQ H[ FXUVLRQV GXULQJ KHU KLV VW\ LQ
W QGUD WKDWKDV WKH IRORZ LQJ LP SRUWQWDGYDQWJ HV

LW LV WKH OHDVW ODERXU LQWHQVLYH DSSURDFK XQGHVV
QHP P LQJ QXP EHUV DUH VR KLJK VWKDW UHJLVWULQJ VKHP
UHT XLUHV D (RWRI WP H

LWDORZ V W FRQWROIRU FKDQJHV LQ URGHQWDY DLCDE LOLW
DOKRXJK QRWQXP EHUV GXULQJ WKH Z KROH SHULRG RI
H[ SHGLWRQ

VWH GDW DUH FROMHFWG H[ DFWO IRU DQ DUHD LQ Z KLFK

RUQLWRORJLFDOVWGLHV DUH FDUULHG RXW

7 KLV P HWRG LV VXEMIFWYH DQG P DNHV FCHDU
HP SKDVLV RQ DYDLODELAOW UDWHU WDQ QXP EHU EXW WLV
P D\ HYHQ EH D EHQHILWJLYHQ WH P DQLIHVWG ELDV WRZ DUGV
RUQLWRORJLFDO GHP DQGV LQ Z KLFK VFRSH URGHQW DUH

SULP DULO UHJDUGHG DV SUH\ WDW VKRXOG QRW RQO EH
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DEXQGDQW EXW Z KDW LV P RUH LP SRUWQW DYDLODE CH LQ
VRP H RI $ UFWF ELUG VWGLHVY URGHQW Z HUH FRQVLGHUHG DV
FRP SHWWUV RI JHHVH IRUIRRG RU SUHGDWUV UDWHU WDQ
S UH\ EXW WHVH DUH FOHDU H[ FHSWRQV 21 FRXUVH
DSSUR[ LP DWRQ RI CHP P LQJ DYDLDELAW HYHQ W DYLDQ
SUHGDWUV E\ Z KDW LV VHHQ E\ D KXP DQ LV YHW
FRQGLWRQDO EXW SHUKDSV QR P RUH ELDVHG W DQ
DSSUR[ LP DWRQ RI DYDLODELOW QRWQXP EHU E\ QXP EHU

Rl Z LQWU QHVW RU VSHFLP HQV FDSWUHG LQ VQDS WISV

H KRSH WDW DERYH UHVWLFWG UHYLHZ FDQ
VWP XDOW I XUKHU FRQVWXFWYH WLONLQJ RQ WH WSLF DQG
HQFRXUDJH $ UFWF UHVHDUFKHUV WR VKDUH WHLU H[ SHULHQFH
Rl HYDOXDWRQ RI URGHQW QXP EHU IRU WH SXUSRVHV RI
RUQLWRORJLFDO UHVHDUFK 6 XFK H[ FKDQJH RI RSLQLRQV DQG
LGHDV P D\ HQG XS LI QRWZ LW Z RUNLQJ RXWRI D pEHVW
XQLYHUVDO WHFKQLT XH EXW bw aHDVW Z LW EHWWHU
XQGHUVWQGLQJ RI KRZ UHVXOW RI WHVH GLIIHUHQWP HWRGV
FRP SDUH WR HDFK RWHU 3 URYLGHG RSLQLRQV DQG
VXJJHVWRQV Z LOO LP P HGLDWO EH SMFHG LQ D GLVFXVVLRQ
DUHD RI WK H SURMFW (% VLW
K Wn\s VRLOP VX UX aVRORYLHY DUFWF Z KLOH H[ WHQVLYH
UHY LHZ GLVFXVVLRQ DQG SRVVLEO UHFRP P HQGDWRQV Z LOO

DSSHDULQ WH QH[ WLVVXH RI WKH 1 HZ VCHWWHU

0 LNKDLO6 RORYLHY DQG 3 DYHO7 RP NRYLFK

5 HTHUHQFHV

0 HQ\ XVKLQD , ( 5 HFRP P HQGDWRQV RQ
VHFK QLT XHV Rl OHP P LQJ DEXQGDQFH HVWP DWRQ GXULQJ
RUQLWRCRJLFDO VWGLHV ,1 ) 250 $7,21 0 $7(5,$/6
2) 7+ ( : 25. ,1* *5283 21 : $' (56 1R

LQ 5 XVVLDQ

RNRUHY < D, ( VWP DWRQ RI VP DOD URGHQW
QXP EHW LQ WQGUD LQ VWH VXP P HU ,1)250 $7,21
0 $7(5,8/6 2) 7+ 25,1+ * 5283 21

$' (56 1R LQ 5 XVVLDQ

0 $3 &2/ 1/ (&7,21

$ VHWRI P DSV EHORZ LV SURYLGHG W KLIKQJKWYDULRXV
DVSHFW Rl ELUG EUHHGLQJ FRQGLWRQV LQ WKH $ UFWF LQ

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

FRP SLOHUV

( DFK Rl WKH ILJXUHV DQG UHSUHVHQWRYHUD\ RI WH P DS
D\ HUV UHICHFWQJ W R GLIIHUHQWNLQGV RI LQIRUP DWRQ 7 KH
ILUWWRQH LV WKH GHYLDWRQ RI P HDQ -XQH -XQO WP SHUDW UH
LQ IURP P HDQ -XQH -XO WP SHUDWUH DYHUDJHG IRU
WH SHULRG 7 KLV GHYLDWRQ LQGLFDWYV Z KHWHU
UHVSHFWYH P RQW LQ Z DV Z DUP HU SRVLWYH YDXXH
RU FROGHU QHJDWYH YDOXH WDQ DYHUDJH & RRXU RI WH
SRLQW DW VW G\ VLWV UHICHFW VXEMFWYH HYDOXDWRQ E\
UHVSRQGHQW RI WH VSULQJ DV EHLQJ HDUO DYHUDJH RU DWW
(g} DQG WKH VXP P HU DV Z DUP DYHUDJH RU FROG ILJ
3 CHDVH QRW WDW DO/R UHIHUULQJ W URXJKO VDP H
SHULRG GXULQJ WH VXP P HU WH W R NLQG RI LQIRUP DWRQ
UHICHFW HVVHQWDOO GLIITHUHQW SKHQRP HQD WDW VKRXOG QRW
QHFHVVDULO DJ UHH IRU H[ DP SCH VSULQJ FRXOG EH HDUO
DQG FRGG 7 HP SHUDWUH GDW Z HUH REWLQHG IURP WK H
1 DWRQDO & QP DWF ' DW & HQWHU 8 6%
K W8 Z ZZ QFGF QRDD JRY ROFQP DWW
FAP DWUHVRXUFHV KW O * ULG P DS Z DV FRQVWXFWG XVLQJ
LQYHUVH GLVWQFH LQWUSRODWRQ LQ 0 DS,QIR 3 URIHVVLRQDO
Y HUVLR Q * ,6 VRIW DUH Z LW WH IROCRZ LQJ VHWMEQJV
FHQO VL] H NP VHDUFK UDGLXV NP H[ SRQHQW 7 KH
DUHD FRYHUHG E\ WH JULG LQFOXGHV WH WUULWRU\ REWLQHG
IURP RYHUMD\ RI $ UFWF ERXQGDULHV DV GHILQHG E\ & $ ))

DQG $ 0 $ 3 SXV DGGLWRQDO NP EXIIHUDURXQG

% DVH P DSV KDG EHHQ GRZ QORDGHG IURP * 5 ' $ UHQGDOV
(% VLWH K W\ Z ZZ JUGD QR GE JLV SURG KW O
DUFWF KW SURMIFWRQ / DP EHUW $ ] LP XWDO ( TXDO

$ UHD



$5&7,&

%5 ( (

, 1

*

BREEDING SUCCESS

e -GOOD
O -AVERAGE ,
® -BAD
O -UNCLEAR .
) LI X UH % LUG EUHHGLQJ VXFFHVV LQ WKH $ UFWF LQ
!
¥
RODENT ABUNDANCE J
e -HIGH ’ N
O -AVERAGE ,
e -LOW
O -UNCLEAR .
) L3 X UH 5 RGHQWDEXQGDQFH LQ WKH $ UFWF LQ
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+5.5 DEVIATION OF
MEAN TEMPERATURE, C

EfECOEN

SPRING PHENOLOGY L]

"
e -EARLY ? < -

- AVERAGE
- LATE
- UNCLEAR ™

o ® O

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

WH[ WDERYH IRUH[ WVHQGHG (HJ HQG

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

WH[ WDERYH IRUH[ WVHQGHG (HJ HQG



