


6SRWWHG SDUGDORWHYV

S5RZ 20\PSXV /6 UHFRUGHU DQG KDELWDW )(FROHBE\GPREFZDW KQE
5RZ PDOH VLQJLQJ WHUULWRULDO VRQJ PDOH DW QHVW QRWH \H
5RZ ILUVW WZR LPDJHV DUH \RXQJ MXVW RXW RI WKH QHVW WKLU
,PDJHV E\ 9LFNL 3RZ\V



AudioWings

$XGLR:BROV 1R

(',725,%/

W
o)

LEXWRUV WR WKH M
RPH RULJLQDO DUWLFO
LQJ LQFOXGLQJ REVHU
XQGV QRYHO PHWKRGYV
ZV HTXLSPHQW UHYLHZV
&RQWULEXWLRQV FDQ EH
XGLQJ OHWWHUV JXHVW
UWV &RS\ SUHIHUUHG DV

P

U

F
uG
VR
H

JLIXUHV VKRXOG EH LQ EPDVHH
R XU *XLGHOLQHV IRU DXWKRU

DW DZVUJ RUFRPXWDPS OH

GROQWULEXWLRQV WR WKH

7RQ\ %D\OLV

8WRSLD (QYLURQPHQW 5HVHUYH
BWRSLD 5RDG

%URRZHHQD 406G

3K

WRQ\ED\OLV #\DKRR FRP

6XEVFULSWLRQV WR
7UHDVXUHU

-HIl (OOHU

32 %R]

(DJOH +HLJKWV 406G

3K
PDUJMHIIHOOHU#\DKRR FRP DX

&RS\ULJKW
S5HSURGXFWLRQ LQ ZKROH RU S
SHUPLVVLRQ RI WKH HGLWRULD(

$XGLR: L@ BXEOLVKHG WZLFH \

WUDOLDQ :LOGOLIH 6RXQG 5HFRU

,661

SUHVLGHQW :HEPDVWHU
$QGUHZ 6NHRFK

9LFH B3UHVLGHQW
'DYLG 6HFRPE VHFRZO

BHFUHWDU\ &' (GLWRU -RXUQDO
7RQ\ %D\OLV WRQ\E

-RXUQDO (GLWRU
OLFKHOOH 6FXQPKHOOH#PLFKHO

OLVWH

-RXUQDO 3URR{HEDWRU 6XE
-RKQ &DPSEHO®EGFDPSEHOO#QHW

2YHUVHDYVY 5HSUHVHQWDWLYH
5RIHU % RXJKWRQ -VRXQBIHR

&RPPLWWHH
0DUJ (OOHU PDUJM
/JHDK %DUFODOHDKEDUFOD\#PH |
9LFNL +DOOHW@MR#YLFNLKDOOH

RX@%P}%:%X(P{LRJ%@BW\;(UQVUPDSQ\ DQg YDV\l/JL$H
1V W i@%%@é@@qﬁew&%&@ ? Do’
DQG DQDO\VLV RI Z G

YDWbBQV LO

H 0] uw H
D LR
nE D8 ot ittt A

IRYGFRREHUOH REDBW +RDOYN QAWK UQVY WR IR

WMIGHFERSE BRAVIHDRY YH KHU - GHIBWY K QUIHW WHHZD |
e QAHWBIQ IRPDHIMM.HZ Rl VHYHUDO SUDFWL
V' DV H HO/@® D@ DRXOWD IR QU KR ZH RV IWKH DFF|

OLFKDHO +DQQDQ LV D FRPSRVHU ZKR KD
FROQOWULEXWLRQV $WRE WK LQHH/G LWHRICH R IR |
& 'DOEXRVWUDOLDQB6RQUE RDOVYWVWES HDD WD RHA
UHPLQGHU RI RXU GLVDSSHDULQJ VSHFLH
ZD\ WR DFNQRZOHGJH WKH H[FHOOMQW 2Z
PDLQ FRQWULEXWRUV $:65* PHPEHMW 'DYL
RQG FRQWULEXWLRQ SURYLGHV D ID
G RI =RRPXVLFRORJ\ ,Q WKLV LQV
ULEHVY QRW RQO\ KRZ WKLV ILHOG UH
EXW DOVR RXWOLQHV WKH SURFHVYV

9LFNL 3RZ\V KDV FRQWULEXWHG D ZRQGHL
QHVWLQJ EHKDYLRXU RI WZR VXFFHVVLY!
GXULQJ WKH VSULQJ DQGLOYXPHHURNUHH 9
16: , ZzDV VR VXUSULVHG WR UHDG WKDW
UHFRUGHG RQO\ ZKHQ 9LFNL ZDV SUHVHQ
ZDV VHW XS UHWRGHHOLNIKMPNQ LQWURGXF
VHWYV WKH VFHQH IRU WKLV DUWLFOH ZK
QDWXUH ZKLFK LV EURXJKW WR OLIH ZLWK

7RQ\ %D\OLV SURYLGHV D ULJRURXV VWX

Ve BRD R FSEX it ERR B iic o

HF
RU
HV

LF

sON<

o
E
H

UHG WU I
O DQG EXWWRQ TXDLO RFF¥URDRQY LQ

Y P UHVHQW HYLGHQFH HQD
H[é%%\jg%[g%{%WW\KLQBPH FRQILGHQF!

(OHQD *RUJHYD LV XQGHUWDNLQJ KHU 3K
XQGHU WKH VXSHUYLVLRQ RI 'U -XULDQ +
WKH 1DWLRQDO &HQWUH IRU )RUHQVLF 6W

Q#Eg'hlhg/gﬁ%@ﬁkﬁw;g DUFK SURMHFW DLPV W

HPDLQV E\ DQDO\VLQJ [
RI GLIITHUHQW 10\ VSHFLHV 'HWDLOV DUH

H WBHEWRIR D NRO MWK HD XKOLHY WKH\ DUH VWXG\
J SPUHROGK FOMLR QS RWIF K Q L T
3@%&%%@@%(?;&»&{\/ (R QDGEKY] W ML R\Q W U |
D\QLMBHVURIPDRBH BBWLFOH GHVFULELQJ WKH
W LV ZRQGHUIXO WR UHFHLYH D FRQWU
O HVEHO\O ®D FWRLY ZKR ZULWHV ZLWK JUHDW
KLV MRXUQH\ RI UHORFDWLQJ IURP OHOE
"HVWHUQ $XVWUDQ@HD O@HW \DURHAFOH DQ
v XDO FRQMXQFWLRQ RI WRSLF
VSIRBQld%\HE?WV\Pé&UQH\ GXULQJ ZKLFK KH FRF
LQJV +H EHJDQ E\ GRFXPHQWLQJ WKH PI
B2UOE®OQL IMQYLURQPHQW KH H[SHULHQFHG
OHOERXUQH VXEXUEDQ UDLOZD\ VWDWLRQ
GRZQV DQG SURJUHVVHG WR EHLQJ ZHOFI
HWHOIXMUEDVKRR ERERRSLQJ IURPORKHB WL
FRPUDYHO GULYHZW\KR GUGDNDRRPHN L® VRXWK

WW FRRFEOG OLNH WR WKDQN RXWJRLQJ MRXLU
RXWVWDQGLQJ ZRUN DV HGLWRU VLQFH
GXULQKDMKERY HUI KXV HRX WR DOO RI WK
DQG ILQDOO\ , ZRXOG OLNH WR H[WHQG
&DPSEHOO IRU HGLWRULDO DVVLVWDQFH
WKH SUDFWLBEBGLRSBRWXRVLRQ

OLFKHOOH 6FXO0OO0O\

-RXUQDO RI WKH

$XVWUDOLDQ :LOGOLIH 6RXQG 5HFRUGLC



$XGLR:BROV 1R

5HYLHZ :LOGOLIH $FRXVWLFM BR®&H O HWIAB Lo
+ROOLV 7D\ORU KROOLVWD\ORU#PH FRP

o
—

&HQWUDO $XVWDOG OXIRFXWY HVHRG WKXLORHAQW |
QJV RI&WBFHWS BN VE XWKAHK F/REOLH G/ XSSOLHU RI L«
V PD\ VSDQ VHXWW L D RN F MASHHY WLEFIWWD Q G N Q
OHFWLRQ LVENWI FDQUH R BMOLOH GWUDWHR QO VR
QJWK\ YRFDOHIMDWDRQY @GW\DLQV ERWK WKH

DQG EDWWHU
V VRQJ FRP
H

L.><
ccr
Py
o
A
TO

CcCO<TUTp
n

X
OQgoxTU=X
=T

COUWNCRUOOS
AV OIITIXIgr

<

ES_

nO o
<
I
pu)
<
I
3

o=

rr
QO
1

D Q

O\
DWLRQ VH
Vv F VP K
KRXJK VXFK DQ DUUDQJHPHQ Rl B QP BEN

WDQFHV DULVH ZKHQ , QHHG wéﬁ'wé it %MGVI
WR P\ JHDU 8QGHUVWDQGDEO\ X% Y D owW
LQJ WKH DERYH VHWXS XQDWWH A ¥ [ iy *
VADVRQV , KDYH EHQHILWWHG IURP/, Hg%&_ @%ﬁ i ) TN,

6RQJ OHWHUZHBDWEKBO UHFRUGHUV

KWWSV 777 ZLOGOLIHDFRNWERUFV 5%%‘%@5%&3%\&& KMy B WH I I OB

60 V DUH UHFRPPHQGHG IRU ELZEYI WWRERKYWDOG RWKHU
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PP [ PP LV VXUSULVLQJO\ OLIKWUBOWRBEHKWIBHI RDWRVGIUPDQDJF
LHY DGG ZHLJKW 'HVLIJQHG WRWKH HH ARAHFRKROV B U LOWRKY W DV D C
ZHDWKHUSURRI GHVLIJQ HWVYHOVROAHBDEHQEXWRW OLNHO\ ORVV RI EF
60 v LPSUHVVLYH RSHUDWLQJ WHRSHB VR VWOQEH WH FHHUSNIDRIFY HD R QW
f& WR f& 7KH WZR 6' FDUG VRPRMIWXBRRHOWMR B WK WR WKH UHD
WZR WHUDE\WHV RI GDWD ZKHQ WDMWHRS 2DW® DHIWDWUQRIWEKY¥ 60 I
FDUGV 7UDQVODWHG LQWR KRXUBPWKIHMH GHYGQHH EWR DHERWPLF VR
KRXUV VFKHGXOHG RYHF PGQ VERW WKWK ¢RKH 'VRPH UHFRUGLQJV .
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WKHVH WDSHV ZKLFK ZHUH WU i %l i QD

Y
DXGLR PDWHULDO KHUVHO!| D®G DRRAFRAQASGHEB QVKDW WKH UH

ZHUMLJIQLILFDQWE@ WYIHMQL BAW\L BH
HIIRUWV DQG KHU RZQ {Bh@GQ g@W’,ﬁgﬂ Y RN S
ZDLW XQWLO WKH PRPHQW R FNRRY P H%u HLS
WKH ELUGVR@J K i QR \§ DWHHEBH G DUW . ZULWH B ORW
VKH FRQFOXGHG EHFDXVH , DP D SLDQLVW ZKR

%HIRUH , GLVFXVV P\ RZQ SUBRWEFWVWY WUBQVFRIGLOIVLF 0
ELUGVRQJ IRU XVH LQ P\ FRPSRDNWMLROMV W NKRXO®PEQUGVRQJ
WLRQ D IHZ NH\ ILJXUHV LQ $XNWWKMWLDA WKV LREQ ONKIHV WIRDQR D
OLPLWLQJ WKHP WR FRPSRVHURI PRMW R\RGIDHLUZGR XWLOLVH
SULQFLSDOO\ WKH VRQGV RI WKH SLHG EXWFKHUELU
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7KH IROORZLQJ SLHFHV RI PLQRI ¥R WUDQN6 UREGI\EG XBILDJA JU R X
VRQJ DV PHORG\ WLRQV WR WKH VRQJV RI FXOW
5HVRQ DR K\ D QR ORFDWLRQV WKXV FUHDWLQJ D

7KLUWHHQ :D\V RI /RRNLQRWW"BR&EY W ERHUELRIFS PSKLFDO DU

SLDQR 7KH OLVW RI ZRUNV FLWHG HDU
%LUGYV &DOOLQJ IRY &S RPXR IDEQHGFDOOV IURP D YDULHW\ RI
%LUGV &DOOLQJ LORIR BWD YR GBIOMROZHLWWHQ ZRASNHF LWIKFD W6 D
'‘DZQ 6RIQUVSLD QR WKH ILUVW ZRUN LQ WKH OLVW
%LUGVRQJ BRKWD S\RRODR\ FODULQHM- WK WKHRIZBGG\V&PIOULH. QD WKH
%LUGYV &DOOLQJ RQUDSALPB QI OBGDWHJIRU\

&EORXGFDWBKHW QR GXR

6RXQGLQIRWDWKAPSHW SHU FXW&FE#\Q)&Q%%%L@VE%VSH&LLGH D

QHVH FDOOLJUDSKHU
%LUGV &DOOLQJ RQRUDSLRQRQYIFQH VR WR LOOXVWUDWH WK

$OWKRXJIK , YH DOZD\V WKRXJKRMH BIURBPHYI LDV IRKRIR G G
LOWR WKH VRXQGV RI WKH HQY, P W, K
DEVRUELQJ VWXGLHV VXFK D l_(lg'ﬁ ﬁg%ﬁgﬁgﬁL%bg/GFvF
7TXQLQJ RI WKAKDRHOG LW Z, AR W bK Y SUHIHU
, PRYHG IURP 6\GQH\ WR %ULYV L WIJlr VbllyNH'

XS D OHFWXUHVKLS DW WKH 4 VODQG &RQVHUYDWRULXP
RI OXVLF WKDW , IRFXVHG RQ WKHDPQMFRIGELQUKWWKPREORGLH
DQG VRXQG FRORXU DVSHFWVFRIQN HOMWRRIID R UXW RIS HDQ@V WO D
WLPH ZKHUH SRVVLEOH 7KLV DELOLW
'Q P\ UHQWHG KRXVH Lo Wk YMUETHHY VKRRV ERIHG RQ P
|

R
3DGGLQJWRQ , ZDV VLWWLQJ DWQODOSVYDbQR WRKHSRBNVWHHKHYV R
WKH ILUVW PRYHPRYPWIFRMRODQEHWHUPLQH VXLWDEOH FKR
IRU SLDQR DQG ZDV GLVWUDFWHBPEOH ELU® ELYLBWROFHIRBHOR
WLQXRXVO\ LQ WKH EDFN\DUGQRWBV PIVPLEDWWEFKODWVVFD
PHORGLF LQYHQWLRQ DQG LQFKRYBSYDWIKKGWD FIPIQ WHKBIRWHIW L F
RI LWV VRQJ DW WKH HQG RI WEDW i R $8 WHWQW D ¥ WHILD W R DM H
, VWDUWHG UHFRUGLQJ WKLVFODIQUEHZEHEHYRGEHGKWB MXIWRU
VLQJLQJ P\ 6RQ\ SRUWDEOH FBPRQHWWH WHRRUGH W VD &/A0A VP DL
DW WKH UHDG\ (YHQWXDOO\ ,IRRXBGZRXW LQRWKIL\QHHIH
ERXU WKDW LW ZDV D SLHG EXWFERIGWEBYGRXW D zD\ WR RUJE

, WUDQVFULEHG D ORW RI WKI$KILMGH ¥ XL\VOMKH DEERISHUHKQRWU &R
LQJYV , PDGH LQ %ULVEDQH DQRD MRVHPKDGIGHW KM KHQHDLY WK
ZD\ WKDW PDGH PHORGLF VHQUAWLR @ HRIRV KW KM VRERIFE-O SK
PRYHPHRAWRQDQFHYV VLQJLQJ JDSV 7KHUH LV D WHF

o) , PRYHG WR %\URQ %DiD W thgiM\GVKHWFRPHSVRV#Q/Yﬁ
EHHQ DSSRLQWHG DV KHDG Ry b @f?,ﬂ%ﬁkupv
5LYHUV &ROOHJH RI $GYDQI;\a \,li 'ﬁv %\ WR VXLW
6 R X '

2 K EHRY 4

H

L

RXWKHUQ &URVV 8QLYHUVL

XLOGLQJ D KRXVH LQ 1LPELQ bR &R BhﬁLVH LV

, PRYHG WR &0XQHV DQRWKHBOWIORXOIK AR RKWRORLWQH RQWKH |
IRU DURXQG WZR \HDUV ,VBEH?RRVUSHOW\WLOHSU®FWLFH
%HOOLQJHQ ZKHUH P\ SDUWGREP SRBXIHV RO GRD &/ KLV VSKHIL
IDPLO\ UHRHGHIWHU , ZHQW , UBFRIUBPIGHSRPQ\ WKRXVDQGV R
EXWFKHUELUGY DQG QRWLFHGMUWAR®@RILOBX¥WWALIKNQD WY& LN HQUIHDEF
LQ HDFK ORFDWLRQ )RU W IPKRA¥RORMLEORQEHUEYRQI PRUH |
$UPLGDOH 16: LQ , ZURVBHR O s F KRR WHL WBHHRUGLQJV WK
WoXWFKHUELUG ZBERBPKOIGCGHHWDLBHKEBDWLYHO\ SURPLVLQJ 9HU\ I
HQJDJHPHQW ZLWK WKH SLHG ERWH KkPHDUEH W QEHWKH KIRUKV EH T
&RDVW UHJLRQ RI 1HZ 6RXWK MXO/HY QRWDWHBRI WKIBHFW WK
SDSHU ZDV WR PDNH DQ DQDORRG HE HWWHRIQ WR HYWERYHY W IRQ X\
Rl SLHG EXWFKHUELUGV LQ B®MBEHQW ORFDWLRQV DQG

$XVWUDOLD QVRERQEZRMAOWKHZ7KRQHVFHSWLRQV WR WKLV UDQ
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ILOHV LQ WKH FUHDWLRQ RI D2RRKPSIRYRWNR QX DR HD \WR P EV QWD M L
VSHFLILF ZRUNV 7KH%WLUGW &DORRIMHURPY GLITHUHQW ORFDWLFE
LQ )RUW LW MGH SILIDAYRH \ ZKLEX ,;ZWRWH/RRNLQJ DW FDU %X \b D
EDVHG RQ VRQJV RI WKH SLHG EXW FKHWEZRGNWXVHN | IKHIPUHE W
LQ WKH %ULVEDQH VXEXUE RIVRUMSMDRGH INEREHANRMWHGLDIHUF
SHULRG RI IRXU PRQWKY , ZDEHOWYHEQ DW WRIB HQG RAHNH DL
GHBI®G VWUHHW QHDU WKH HQAWUDQFH WR PE IF X UFF& \D U G &
7KH FKXUFK SURYLGHG DQ HOHNDVERG U DXFWDJIH SRIOXWY HWQ GL6:
WKH JURXQGV FRPRIZQWOIEZ RV BERRUK %D\ 16: 7KH
LGHDO FRQGLWLRQV IRU WKH BRM 8 PEXQMAK HIWDELIHG BH WHAHHEH.@ J
URXWLQH (DUO\ HYHU\ PRUQLQ.D WHBIDEHU G V@WK RBUWDGKFHE D
VL[ SDJHV Rl PHORGLF WUDQVWUDSWERQSWDEGXXWD DHWEHW® L C
RI ZKLFK SURYLGHG WKH UDZ R/INWMUIKD G RW HPWEEY ARBSRH QL Q J

VLWLRQ UDWKHU WKDQIURP D UHFRUGL
JLIXUH VKRZV D IHZ VWDYHV %ng% 5g§ZKLf'
WKH FRUUHVSRQGLQJ SDVVDJIH g =

VLWLRQ

JLIXWAHLUGY &DOOLQJ LQV\)HDWVWLXL@HNQ.BQO}QG VFRUH |

7KH SLHG EXWFKHUELUG PHOR (/! Q v H

P\ WUDQVFULSWLRQ QRWHV \5/ %}‘DKL#V

OLQHV RU WLPH VLJQDWXUH By
HeRa

UK\WKPLF GHWDLO LW ZDV Q
FRPPRQ WLPHRU WKH ZRUN 6

UK\WKPLF YDOXHV DUH VOLJK |ﬂﬂ%|@<%'~k@ YA

VFULSWLRQ -D@®RGV iR GH WDARH
H[FHUSW LV UHSHDWHG LQ W LLE%LEYC?;J'?@HVSHF'

ELUG V PHORG)\ LV -IRXQ@QG $QU
SLDQR VFRUH ZKBQIGDYDW KWHL ODJH Rl VRQJ IUDJPI

DV D VRPHZKDW GLVVRQDQW K J '@ ‘KUB,?Q
WR WKH PHORG\ , XVH WKH VX A:/)Y)%b

NLQG RI DPELHQW UHVRQDQFH ¥ RYHP
$ OLQN WR WKH DXGLR RI WKLVLQ[BHMBWHIQJ\RPQWPDI-QGLMIQHORD’@P

EH IRXQG LQ WKH UHIHUHQFHYV BWUWYRQUYGLRIFOYKGY PUWKRYH R
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JLIXUH :D\V RI /RRNLQJ DWVWUBRWFHHYWLBQ DQG VFRUH

SLHG EXWFKHUELUG WKH QRALNUWLEHWOPW EHUBRQITKDOHYV
SLJHRQ DQG WKH %KMHGVDOND @ RYEBAD QV DQ LQWURGXFWLF
+DUULJDQRUDSUD QR KDV6FRDIQRMHROVD QG /RQGRQ 8QLYHU
GH

YRWHG WR WKH SLHG EXWF R z
DQG WKH JUMK UXK/EL NBIQ G RQ}&%%E?E%@%;‘&L%%HSO %%@‘é{%g:
FRPELQLQJ WKH VROQJV RI PRV Y §

ZLWK WKH JUH\ EXWFKHUELUG 5R WHFHREGING KD 0% L W& W \oH. @ IMU Tt
RYHU D SHULRG RI ILYH \HD UV 4R® \DNS WRS FRWY R QDD (B MG M\
JDQV /DQH DW :LOOVRQV 'RZQIBHEBNY 1RUWKHUQ 16

,Q WKH IXWXUH , LQOWHYSHWRGPPXWRHA PRRZPLYILWH OHVVLDHQ
ZRUNV XVLQJ WKH VRQJV RI VLQR@I—R)B)LQGV\PO(IID(WCESQ)S-I VIEPHDFG XV G
, VWLOO KDYH D ZHDOWK RI Q Dg, X .
IURP P\ \HDUV LQ WKH 1RUW p%LWE 5]% %%hﬁLqHéz' wiEHz: R
6RXWK :DOHV EXW VLQFH PRYL R SRy ORQJ , KDYH
EHFRPH H[FLWHG DERXW WKH 7PRORUEL® IURRPYRRHZVLWEBURS
ELUGVRQDWHG FRPSRVLWLRQVE®HY H&X WG WHAE WWHFRBGJ +HQU
LQJV , DP PDNLQJ QHDU ZKHUH$SXOWUD OLIG EBRKNARIOIRHWXVLF

9LFWRULDQ FRQWH[W 2Q0LQH -0ORD KWWSV ZZZ N
SHIHUHQFHV LQGH[ SKS PFD DUWLFOH YLHZ

0
'RROLWWOH (|BYHDERYHG SLW&\\FE&N *,V%LUGVRQJ OXVLF®

OHFWLRQ LQ KHUPLW WKUXVK %ﬂié‘lﬁ%g%@qw&

JHQFH ZLWK VFDOH FRQVWUXF
KWWSV GRL RUJ SQDV 85/V Rl DXGLR ILOHV UHIHUUHG

'RROLWWOH ( DQG *LQJUDV % DUWLFOH
IERRPXVLFRORINQW % BRGRJ\ KWWSV VRXQGFORXGQORP PLFK|
2FWREHU ELUFGOQORUWYDRGH \

0 k F K H%) oXVLTXH 0\WkH 1DWXHYSE% onv
'DXSKLRVLEMXVLF O0\WWK DQG 1KWXMSH R Y RKKXHG FORXGQMRP PLFK|
'ROSKLQV RI $ULRQ@ )UHQFK RULJLRRDYOHPLHRINMEN] RZD MRIQ
OLVKHG LQOQVIDAWK DYG 1OWRMHEEXWFKHUELUG

3KLODGHOSKLD +DUZRRG $FDG R/ s3XE QRUHEPOIRXGODRP PLFK
W K L-Z & HRHGDR R-NDLAD J
EXWFKHUELUG
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SHYLMXVWUDOLDQ RQIY K&DOONDSSHDUDAQ
OLFKDHO +DQQDQ OLFKDHO +DQQDQ#VFX HG DX

8QLTXH DPRQJ FRPPHUFLDO UHFRUGL®WRWU RH \$ X W\WFUHBOL DK H $&7
ELUG FDOOV WKLV DOEXP UHDWVBBGGM 1RBIROWNKHRIXY +RZH &
WUDOLDQ 5HFRUG ,QGXVWU\ $UDNRFXDWLHR @ Q%5 ,.$ QUKD UMZV =HD O
LQ 'HFHPEHU SLSSLQHUMKED BSEHQ@LPODQG LV DOVR LQF
&KULV& PDWDULDK &DUH\ UR\DO DOEDWURVV 2GGO\ HQRX.

6RQJIV RI 'LVDB\B@DB@@@EERUDQ\@ Y oY VEIRHE WZR W
6WHZDUW 1DWXUH 6RXQG WK[:L %@W% LVHC
%LUGOLIH $XVWUDOLD &KDUO

ODQJNDMD $UWV ,W ZDV UHmmmmGRLmsmmX@Fchmww LV

ZLWK WKH SXEOLFDWLRQ LQ H[ENG@G6 FQ VB XHQILG/ ISIKRW RJUDSK\
RFTKH $FWLRQ 30DQ IRU $X\VGWUDPDEBQ3BWHEVDQG %DUU\ %DNH!
BWHSKHQ *DUQHWW DQG * 9% DOUHW\Y YD BWU H H\WW R KW KGRWHV RQ
O RI VDOHV WKH &' KDV HRRCRHH @ X MALK) SW MR KW KLIDQH W |
LDQWO\ DFKLHYHG LWVRRBEWKHFELYIE RQ GUBIXZMILIR Y KH Z|
FV DWWHQWLRQ WR $XWDWWLD®D ER ZH HBIGDX) ZHWWHIEQ B DG F
HV DQG WKH KXPDQ DFWWYZWYHYRMD XAKLH E MJIGH , HOQ HZ |
UPHQW EXW UDWKHU D VXEVSHFLHV IU

|
oD SERIDEN: | Ly oL Yy LREH YW U
WDV\ GDEDm FIKRRMWVKIWAH R Q
DYI

FDOOV PRVW RI ZKLFK ZRXOG »ﬁﬁ HP'c KROHWEHY

LQ WKH ZLOG $ FUHDWLRQ RI FRPS RQH 60DWWHU\
FRRXQGHU RI WKH %RZHUELUGN&\RQGM/FWFEV‘HLELCW—I IL\D) BMKLV UH
DWWUDFWLYH FROODJH RI VR XQIGH HBXG\B QHOHLD @ DU G DIVDXE DK\
FRPSRVHUO\ LQWHUSOD\ UDW KMNUDW B HODEDGR R QM Y[ KWDFSGNALSRIIG
WLRQV RQH KHDUV LQ D UHDOL®DBGS HTKAAEXRHH IHEEBWHK EHORZ

OHVV LW LV D YHU\ HIIHFWLYH | GLY |G
FDOOV HQFRXUDJLQJ WKH OL \ﬁ(@&‘m@%gﬁ%@%wgﬁw%%gggv‘
IROORZV PLQGHG RI WKH VDG IDFW WKE
'DYLG 6WHZDUW-ROIF RRU GMISHOIHEWWAD WX UHY PD\ QRW EH ZLWK XV
ELUG FDOOV SUHVXPDEO\ LGHAEWKUHKG IRU WKH SURMHEW E\
WKH VFLHQWLILF DGYLVHUV 6MHEKHQEARPQHWW DQG 6HDQ
'RROH\ (LJKW RWKHU UHFRUGLV DOVR PDGH
FROQWULEXWLRQV *UDKDP &KDEPB \W\KZ-RDWEIDFFN&/ BX\GD GLJILW
ODUN +ROGVZRUWK %DUU\ 5HYO&® R'H %OEXP S X

5H[ %XFNLQJKDP 1LJHO -DFN QOH
RC[QH WUDFQN HDFK $ KLJK vvv’ﬂj’b%%Vugl\(?ﬁ Wﬁ'&év@ ERBGDQFH F

LQJ TXDOLWA LV HYLGHQW DFURNV, POP N WIVATUNEY Lv bybrLort
7KH VSHFLHV FKRVHQ ZHUH UHMRWSH GHQQZ DNLS HGN. D VR Y DIQIG 6F

H
(ON@)
oL
FL

JH

Y
UL
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KH
DQ
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6SRWWHG SIDUCDIDAIRRMNAHXYV @ EKQW WOIWYKR/FD O L\

LQ &DSHUWHH 9DOOH\ 16:
9LFNL 3RZ\V YLFNLSRZ\V#VN\PHVK FRP DX

6 XPPDU\ +DELWDW QHVW VLWH DQG SOXPDJ

7ZR VXFFHVVLYH VSRWWHG SDUTKHORW MGE WRREN/ SODEGIXEQ GG U\ Z|
HLJKW IOHGJOLQJV IURP D VLQJOSIU @B MWW XUQ REZD IS® WKHHHY S D 0 Q &\
DOG VXPPHU RTKH QHVW ZDV VLWNXDRWPHGH S \WHWEHY WR -DQXDU\
IURP P\ KRPH LQ &DSHUWHH 9DOQBEQKGHG GIRFX@PEDMWN UHG JXP G
HG QHVWLQJ EHKDYLRXU ZLWK DXG VMRV U HE® DAL XEW XU GHE® WRRWH UF
DJH DQG SKRWRJUDSKYV ZLWK 1HVW WKHQ RFEXSLHG PH
E\ WKH VDPH SDLU %RWK QHVWV ;
QWURGXFWLRQ P\ KRXVH 1HVW-XYB8 QORWHLERIPH
'KLOVW H[SORULQJ EXVKODQG QHDYLWLWR®GHLH@WW S DIORE H D O PR V W
D VXGGHQ ZKLUU RI ZLOJV OWRP\ |HEHS VWHYEDWMER D 1RYHPEH L
SDLU RI VSRWWHG SDUGDORWH YV [EX¥MALIH GG LW KIHD) D) M VWIRXBBRZH |
7KXV EHJDQ P\ MRXUQH\ LOQWR WH(Ll—NHRRI\V\ULHD\CRLXRgMRIlG)\HZ;RHGGLHQP W K
U EL

U
MU e SRR el et aRe RS B

U
S

SDUGDORWH’(DLT\VH(RQUI’-V\WE[HO\O—IHP L enont Eus
EHDXWLIXO VSRWWH G PDUNLQJV A SR MR T A AT
20H RI IRXU VSHFLHV RI SDUGDO®XAMLH @ GHFUH WD X' GWHTDXXALD®O\ |
VSRWWHG SDUGDORWHY IHHG P RDHYOW FROONV OBILEO WRFXERIDLRQ | H
KRXVLQJ Rl SVIOOLG LQVHFWV IFR(X(QGJBQQJ]X/P OHDYHV DQG

DOVR VPDOO VSLGHUV DQG LQVH Q.04 RU
UHODWLYHO\ VLPSOH GHVFULEHE %%%%S\B?(DYH RFQU'%
+LJJLQV 3HWHUNQR DY lzx-w@cwHHl—Fl DA, % @DEO
RQO\ D IHZ ROGHU VWXGLHV ZK R @’ Q%éa/v
QDPHV DUH FRQIXVLQJ DQOG ODF vy
&DOOV Rl QHVWOLQJV DQG IOHGJOL v DU Qs Ll_IlE\M%

WKIDHHSIHWBRBJ ZDV D GXHW EH
IHPDOH &KDQGOHU HUXQW | SRWHQWLD

PRYLQJ OLWWOH ELUGY DUH GLIY WAGHY E R W
KHOFH WKH FRQIXVLRQ 7KHUH Z)—LLH-DGQIEBK\MDJLQJ UHIHUHQFHV

5LEKDUGYV +XEUHJWVH W YV WKDW
EHLQJ WROHUDQW RI D KXPDQ nggﬁ%@}%ﬁ%{g%f I—\5|5|QW vV
., ZRQGHUHG KRZ WKH ZHW FRRID WWQICS G QRE) DD VPIDX®O UHFRUGHU
VSULQJ ZHDWKHU PLJKW DIIHFW @MINY SDHOED QKN HYH D QGH QW IO IDLEWH
XQGHUJURXQG QHVW PLJKW JHW MORRGHIBYW, QR\GH &RDIGL\Y JV S\RVAHW F I
SDUGDORWHY GLG ZHOO HYHQ RGDAUGODRWED QZGHUR ZDYPW®LWKD W
'RLQDUVNL VR SHUKDSV D WRMHGSUR@®HLEXW:QRW WR P\ JHD
FRXOG EH WROHUDWHG &RXOG WRBLFHWP RS HD RS LB DOWHR RO O HV\
WKH SLWFK Rl WKHLU FDOOV DV HQRKIDUEH KDRPGRIGHJHQ, FRXOG T}
'DV LW SRVVLEOH WR UHFRUG W KON QHW\WRH @1W E R K@JDHB F \BHMS W

LQ WKHLU EXUURZ" $QG ZRXOG PP

IOHGJLQJ E\ LOQFUHDVHG FDOOLQ&%M%%&)L};&E@A@F@& k&?g%ﬁ\?\)&
OROOLVRQ 6KH EDXONHG DQG IOXWWHUHG DW
., YLGHRHG PDQ\ DVSHEWV RI WK HO® B\ VWOLHDIGD W,WH P ISKG/ YDRJ ERKMWIER
VWXG\ WKH EHKDYLRXU WKDW ZHRRKZLW KZ RK® EDD 8YHBQ B WRR@QIY W
DQG RIWHQ UHFRUGHG VLPXOWD S HRKN @R\ 2 LAEKRGY KOOI HOWG Z R U H

UHFRUGHU 3RZ\V 1R SWIK\HEDHARDZADH EQOMAGVROHUDWHG E\ V
, HISHULPHQWHG ZLWK PLFURSKR®HWIOHU HEPDH QW Q @&/ VORYHH \DW VIND W H (

ZLWK PLIHG UHVXOWYV 7KH PRVW VXFFHVVIXO FDPRXIODJI
JRU WKLV DUWLFOH FDOOV DQGOLREGMQ IWUHBDOIR WHHRD BIHF ZQ GV K T
\RXQJ ZHUH YHULILHG E\ YLGHR |BBM®W H @ Q/& H DK GLHR/ WHIDEG GD U P\ .

$QHFGRWDO UHIHUHQFHV GHVFUL \I/D‘FEF %
YHQWULORTXLDO DQG RQH HDUO} ’% (&% MG .
0

[

ZLWK VRQRJUDPV )LIXUHV D SHFRUGRQEDFDQ(EHQWXDOO\ Wk
KHDUG RQ WKH P¥GRRSEQNEH %BRVLWLRQHG FP IURP WKH QHVW
IRU UHFRUGLQJ HTXLSPHQW QRW UHFRUGLQJ , VZDSSHG WKH

VDPH ]HG SLHFH RI FRUDO OLFKHQ
XVHG WR WKH OLFKHQ EHLQJ WKHI
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)LIXUH

KHQHYHU SRVVLEOH , ZDLWHG X@HWLVOL @Y K i HDKEOXYOWR X WL HEAHFBRBD UL Q.
IURP WKH QHVW EHIRUH GRLQJ WKHHGZDRS YL KXIWAG PHU RRWWHDQG EH
DXGLR OHDG VR WKDW , FRXOG PRQPWWU V. WiQ GPHDRBRBHK\WR QAB\DW DDV
GLVWDQFH ILHG WKDW P\ FORVH SUHVHQFH ZD\

 FKHFENHG LI P\ RzQ sUR[LPLW\ WRTVREEBRY WP IRRR WAV DIHV RIQHA
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IHVW UHVXOWYV
1HVW GDWHV DQG GHWDLOV
TDEGHHVW GDWHYV

JLIXUH

1(67] ',**,1* | /,1,1% I$<,1%* +$7&+,1F)/("*,1* | +$1=3%
, %8552:| 1(67 (**6 2) <281% HVWLPDW
&+$0% (% IOHGJLQJ
$8* | DEDQGRQHG
DERXW 6(3 6(3 28&7 129 - GD\V
6(3 GD\V I1URMDVW
DP
WRWDO
\RXQJ
1% 129 129 (& -$1 1A
GD\V
SP
IURP
DP
WRWDO
\RXQJ
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IHVW UHVXOWYV O9RFDOLVDWLRQV
1(67 HIFDYDWLRQ ZDV DEDQGRRHUBLOQRODRU\WZR GD\V

EHFDXVH RI EXUURZ REVWDFOHV g0 0p 3uppy DUH UHDG IURP OHIW W
1(67 %XUURZ H[FDYDWLRQ QRW VOIRIQH AWDN VNIMY IVRREIG®H SLWFK
WR KDYH EHJXQ 6HSWHMSNHPEHERQG VFDDH WRPGKREHJI WLPH OR
DGXOWV EURXJKW EDUN ILEUHV N4 WKB VEOUHPRIQWYIIZBDM.@DGH X\
DQG LQFXEDWLRQ RFFXUUHG G XIXIQFIWLRQURZ HIPRGHXIVFRFRRO ZKLFK P
UDLQ\ ZHDWKHU HVWLPDWHG IUBRLQWHSWM KEBQUOZK B & WK H
DGXOWV VWRSSHG EULQJLQJ QHVM&%%% HJDQ VSHQG
LQJ ORQJ SHULRGV LQ WKH QHvwWHY WLQJV DYHU
DJHG PLOQXWHV Q ZLWK SD'WNWGWIVE BR LLQY VD IONV DU QI BI\SXEDHE D
VKLIWV  (JJV KDWFKHG IRXU ZHMKN \OROQUHKD VRIR XOERRWHY DQG LV
2FWREHU ZKHQ , ILUVW REVHUYH® RVRMW RPOH ZOWYK IBRG ZOWKMKH KL
HQWHULQJ WKH EXUURZ <RM«J ZHWK BVREQ\ NMIEHBQNVKH PDO|
HYHU\ PLQXWHV Q D DJDLYL@HWKRRMWIOHUGWWKRZHG WK F
DWLQJ WKHLU YLVLWYV EXW ORZP MW HPHIYVQRSY IRV LI WY 8 OH MUKRK
VDFV ZHUH UHPRYHG E\WRDWIHGH \WQ HFNG VB/WRISEFHGI G XS ZD U (
LVWDQFH DZD\ 7KUHH \EXQNWGHGIEBE D VEN\V3RZ\V 7K
Q 1RYHPEHU EHWZHHQYDUUHYGUHJLRODDOWHKEXW KDV UHP
OLQJ IURP WKH DGXOWWDQKLVDHWYH QWY GAIFWD \WD QW BUWHHEG H Q W

pILO)

\V ORZFHWFKHG -QRWH FDOO PD\ DOVR

R z

1(67 KH H[LVWLQJ EXUURZ RI VRI,;? v H@HJQRBH#}?S\?NF

IURP- 1RYHPEHU ZLWK IUHVK OQH'I' N M@Ig\@@me r
QG VRPH ROGHU PDWH 5 FQV

RIWHQ JDYH WKH WHUULWRULDO l\wab'-l_cg WKLV WLPH :KLOH
WKH DGXOWV UHIXUELVKH H &RIYWDW WHED®DOAR WHQGHG DQG IHG
WKH \RXQJ WKDW KDG 10 H1) (LY

DWFKHG RQ '"HFHPEHU % QWA OOV ZKHQ SH
L
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PRUH \RXQJ OHIW WKH QHVW o R
URP WKH SDUHQWYV PP UDLQS/% \ WHHE JQDQ<
VKRZHUV FRQWLQXHG QH[W PRUQ ad g
LQ WKH GLVWDQFH 7KH UDLQ KDFIS% TR el (e F ;& %ﬁ%\/

., ZLWQHVVHG WKUHH PRUH \RXQWBHRD 7 Vo VERLH QY
UDLQ EHWZHHQ DP DQG DPSOBHQRWIOIDW \RXQJ RQH

XQVHHQ E\ PH KDG IOHGJHG SU P.ZK ,

ZDV VKHOWHULQJ IURP WKH UD fels F% \/ E[ %ﬁh RED%%UH \'>'VJE
DQXDU\ , YLGHRHG WKH ILYH l:| L % o %R FHQZK
WRJHWKHU LQ D URZ RQ D KLJK = %8’ Q
PHWUHV IURP WKH QHVW 3RZ\V H DQRWK

]
EDWLRQ VLWWLQJV DYHUDJHG PREX 9 L>\£\QV\V/IE EéLJL\,G FDPH FO
'HFHPEHU DQG QHVWOLQJV ZHWHRXHW® IR PBEBONIH HYHU\

PLRXWHV Q VLVLWY ‘HFHEE\)_I-HJ\LN F\’_IDQéBlE&lL&’\KQQRI-W\SHH\DWHHLﬂSH J|
KH PDOH DQG IHPDOH KDG GLITEVH@WKQHEBOYHDS Q GRIHFPKHD OKPGVRPHW

7
GHSDUWXUH URXWHYV 7KH ITHPD ®H QNI R PRUWHOEBY V@K HHFDO W RG X |
WKH QHVW IURP D SHUFK PHWUHW DXR)XWLWROHFRBQWHRKHOW WKHIQ E
PDOH GHVFHQGHG YLD D VHULHMWERUWBRHU MWKRHWKRHU PHBWAIR UHFRU
DERYH WKH QHVW SDXVLQJ WKHZIpWRQOWWW HEX URJIR E IZQ /K LR A WKH
\RXQJ EHIRUH HQWHULQJ WKH EXIWRUREZ WKH\ IOHGJHGSLIMWRWH VQRBEKYV

+$1=$% SS SURYLGHG WKHVH SBRVCEOWRHWHYV IRU

QHVWLQJ DFWLYLWLHYV EDADY DWQRORKXYWURBHQW FDOOV

WKH QHVW- FKOPEHU QFXEDWLRQ RI HJ l\’/D%c?cP\V EHIRUH WKH \RX
D

GD\V QHVWOLQJ VWDJH -DW D\WD) 9(/\7' Dy [t{QF D IHPH
ORI

H, QHV\

RBE TR ERTSY Rxw

LQGHSHQGHQFH SUREDEO\ LQGH f
b

RQFH LQFXEDWLRQ RI VXEVHT
Q
LQJ WKHQ I0\LQJ RIl VWLOO FDOOL

g
SDUHQWV ZHUH VWLOO IHHGLQJ %’g‘ R
EURRG K
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WKH VDPH DV IRU )LJV F DQG G FKDWWHULQJ ZDV IDLQW RQO\ SU
1IHVWOLQJV PLF DQG KHDGSKRQHYV 7TKH ELUG\

JDYH WKLV FDOO

'LWK WKH EHQHILW RI D FORVH = H

FRXOG KHDU WKH QHVWOLQJV SRFP AYR IR R QW uD W
FKHHSLQJ FDOOV )LJ J :LWKRXMDBOKLV KXMROLQLV B VGY SRRAMHG S D

FDOOV ZHUH DOPRVW LQDXGLEOH RFY WX HE KHQV H WDW XV IHW I LQIUX R W H
FORVH WR WKH QHVW ,Q WKH YIHHKYD WEGHVYRUH IGHSFUQEH® KWHKUHH

\RXQJ DOVR JDYH ORQJ DQG VKREOM BRSLGH@RWHWPDWKDQG IHP
VRXQGHG OLNH ORUVH FRGH )LJWKH QKN@ EGBAVWKQOGNH P\ RZQ IL
\RXQJ LQ WKH QHVW EHJDQ WR DWYHEHSLWERHK RDGKH RADWKH ZDIVOKIL J }
SDUHQW SHUFKHG RXWV-HGHUFRVRQWULIRKOD RO\ ZROUG JLWV RQO\ G
VRXQGV ZHUH KHDUG LQ WKH QHYWHIWU® DWKH &DWK BMKRUMLGORGD FO
LQJ :KHQ WKH \RXQJ HPHUJHG IGRWPL QX D GXH WW D B K VWA HICH VW HQ J
ILUVW WLPH WKH\ JDYH ORQJHUVFHHE HF® TOW K MRXR L OBRYE
KDYLQJ WKHLU RZQ SLWFK )LJ L KOWBIVXQFHEKQM [RQ WKHVWDEOH
UDQJHG IURP N+] GRZQ W-RIl WHKH 188 RQOW QN H H J.DLQW KD, 0%V [R

]
IURP WKH QHVW WK HAQHRIFHK X W W@ R WGKB DU MBIOHZ K HREBB ODL WKKDHAG 6 K F
WLRQHG , IRXQG 6KRUW VZRDHEO Q
JOHGJOLQJYV ZHHW ZKHKIRUW PDGH QR DWWHPS
,Q WKH WUHHWRSV WKH 4 00 HIRNWMBHN Q) PO H DQG | HP D OWOFBIGC
DQG DOVR D FRQVWDQW W UH P X OFRE & FIDKIDON WHALLFIKQ K H) IRE VW U YSHIGH Z D
VXPDEO\ D FRPELQHG EHJJLQJ DRO®OWRQWDFW FDOO  7KH

TDECGHFRPSDULVRQ RI FDOO GHVFULSWLRQV IURP WKH OLWHUL

5,&4+%$5'6 6+257 32:<6

VOHHSIIEDE VZHHWEDE VOHHSIEMEHUUJWRULDO
VRQJ

GXHW WHUULWRULDO VRQJ

SHH FDOO ORQJ ZHHS FDOO - QRWH FRQWDFW FDOOV

ZHHW FDOO - QRWH FRQWDFW FDOOV

ZKHH FDOO KLJK SLWRXRME& KHDUG

-QRWH FRQWDHW FDOOV PDOH
IHPDOH DW QHVW

VKRUW ZHHS FDOO DODUP FDOO

UDSLG JLWYV IDVW FKLS FDOO FRXUWLQJ FDOOD

FKHHSLQJ QHVWOLQJV

ORQJ SHHS FDJO I0HGJOLQJV

ORUVH FRGH QHVWOLQJV

EHJJLQJ FOOQOWKBBNHRXDWWHULQJ IJOHGJOLQJV
RQO\

&RQFOXVLRQ WZR EURRGY UHTXLUHG VRPH V

7KH FRRO DQG UDLQ\ /D 1LxD v \ '%ﬁ*@/ﬁ, @ ”’“QVJY;
DQG VXPPHU VXLWHG WKH SDU - = |=\|( o
UDLVHG WZR EURRGY WRWDOO ) 3 o
EURRG KDG IOHGJHG XQGHW 8 L % 7 R
XQGHUJURXQG EXUURZ GLG Q 2 & F% A QéJRE’Y \
WRUUHQWLDO UDLQ WKDW KD%) i R 0 dngéJP

DQG UDJLQJ ULYHUV DQG FUHHN\ Y WR WK OHvW
7KH DGXOWV ZHUH UHPDUNDE H,U RL PH
REVHUYHU EXW IRXU PRQWKV?L \?)é%Pl"-'th\% &S@?H@@Tﬁ\éj\/
G
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HDUQW KRZ WR ILQG OHUS DQG@®R® KRWVGXNE\ ZKEBGH, WRQGEG LI V
KH ZDWHU GLVKHV LQ P\ JDUGH®\ D@ GDOX®UXLEXWRDYQ YDULDEOH'
ORPHWUH UDGLXV RI P\ KRPH R EVRDVHIGPR DK VEGY R IRRRVWKDJH R1 W

L
U VXFFHVVIXO VSRWWHG SDUG | ZLWK VPDOO
RENV QXPEHULQJ XS WR LQGM@%%8$£#¢9#I§&({J\&DU\ DV

IZz<sO

LWH WKLV DUWLFOH WKH WUHHDRIN\RX WR @R E 0 LA WK RUWZ KR LI
J FDOOV IURP MXYHQLOHV DQXL\WR X\OWLV SORMHFWLWK VRPH

XQJ RQHV DWWHPSWLQJ WKH K H FKHG WHUULWRULDO
QJ DOEHLW D OLWWOH ZREEOgﬁHHUNQEHW

R

% g K
UHGDWRUV KDG IDLOHG WR PDV’E‘IM@ gil Q\?}‘/F;Ekl %@{;\& ZHUH
RPH DQ[LRXV PRPHQWV H J Q 3P B b l%v- Htﬁ:,g%
RDQQD EXWFKHUELUGY UDYHQKDQSBIHLIRZKDZN DIFG KRN Y Q DDLLDE
VSULQJ , KDG VHHQ PDQWDUERDMEF&HQAHVWY Rl VPDOO
u

GV SUHGDWHG E\ ODUJHU ELU WKH S R
DLQHG VHFXUH 7KH FORVH er\{gb 3P G 'NF'is)fLéULﬂ(ij/v
HDJH H[FOXGHG QRLV\ PLQHU K%%? Ry RQIE Qlag?ﬁ

NQRZQ WR DWWDFN SDUGDO%’W L s UVLW

Q
Q 'HFHPEHU DQG -DQXDU\ WKH RDU Rl
DV HVSHFLDOO\ UD]RU JULQGH%@%@Q%%%@ %EW [8;? GUD
LIILEXOW IRU PH EXW PD\ KDYH°RR \tﬁﬁ &gg
L byt P p B B
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- o ) “ N =
=
7
T

gocm
cTnTr
TCUoC

QJV E\ PDVNLQJ WKHLU FKHHSLQJ F OL VM
VR SURYLGHG DQ HDV\ PHDO IRRIOWKWRQDWAHU ELURBNVHW RY KHDW P L
WKDQ QHVWOLQJV JEVHUYDWLRQV RQ WKH 1HVWLQJ RI

, IHOW IRUWXQDWH WR KDYH RE(\FI-?(UYH'G ILYH QHZ IOHGJOLQJV

URRVWLQJ KLJK XS LQ D HXFDO\SWZRQIWKH 18%RWMWHGR3IDWE&BDOWRWHYV
ILUVW GD\ RXW RI WKH EXUURZ 9D/XAN\ZD¢/: RMSQU\LSRVVLEOH

EHFDXVH , KDG OHDUQHG ZKDW ED NB OLYWLA 1Ry YA
DOVR DEOH WR REWDLQ VRPH YLélHC%QI m"’f“ﬁﬂﬁmﬁm NS,
3RZ\V 9 \RXWXEH YLGHR LQ SU}

$V IRU WKH YRFDOLVDWLRQV 5 KIXYUGMWHQGHGKHXUNMHRQMWJI RI W
NQRZOHGJH E\ GHVFULELQJ GLVWIR@HW WD G6GDO® V¥ RYU P DOWFRAQ O

IHPDOH DW WKH QHVW DOVR D GX DQG ILHG HYV v,
ZLWK YLGHR IRRWDJH +$1=%$% K%%&ng&ﬁ%% 6&’\85889 :
\I]:gé)C\)NVRII?RU QHVWOLQJV DQG IOH <%_, ?ﬁ'@ru\?’ﬁ?&”

OXVHXP 1RYLWDWHYV

1, DP OXFN\ HQRXJK WR ILQG DQ H DUGDO VIV LQ
WKH IXWXUH , ZLOO EH LQWHUH @%Sdb/ U-HD QO%%RF
FDOOV DUH FRQVLVWHQWO\ KLJIKHYY “é— W# ) R ATNIORAY

(XONONN)

%R[ S5HFRUGLQJ HTXLSPHQW

20\PSXV /6 UHFRUGHU :$9 ILOHV ELW N+] 6HQQBHAIMMYP VOL:
ZLQGVKLHOGSHH@QWQVWHUHR PLF )(/ &OLSS\ 3,3 HOHFWUHW |[PLF F
HQWUDQFH KDQGKHO®G $RFNHW&DPHUD ZLWK | RSWLFDO ]RRP

SUBDZQ WR GXVN DOPRVW GDLO\ $XGLR ZDV HGLWHG XVLQJ 6RXQG
ZHUH PDGH XVLQJ $PDGHXV 3UR Y RQ DQ LODF GHVNWRJS FRF
SKRWRVKRS (OHPHQWYV ZDV XVHG WR HGLW WKH VRQRJUDPV LORY
2WKHU XVHIXO ILHOGZRUN LWHPV LQFOXGHG 6ZDURYVNL [ %] ELQR
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4XDLO DQG EXWWRQ TXDLO VSHFW L

7TRQ\ %D\OLV WRQ\ED\OLV#\DKRR FRP

$XGLR:BEQJVIHDWXUHG WKH TXDWOZDY G RWWSRR/YLEOH WR VWD
TXDLO RFFXUULQJ LQ $XVWUDDOQD MIQED XVKLH F RRPBHD WWKHD W H T |
ZDV QRW SXEOLVKHG RQ WKERYQ&SKBEYWH UMKHKOWHG LQ YHL
FKHVBMPNHG EXWWRQ TXDLO VRRB RRWHVSHFLHKWYH FXW WLF
EXHUHDVWHG EXWWRQ TXDLOUMARHUGH QW YWHOD WRW LRGLY
UHFRUGLQJ DYDLODEOH ZKHUHL®KE\ VGPEWGE | LFQ®/ XR/GI GL & H W
YHULILHG E\ REVHUYDWLRQ ODRJRKDRQWHBRGG+Y BILHPWLRQV

KHUH DIWHU ZULWWHQ DRWJ+$1=$HVHVRBEMXVWPHQWYV ZL
VSHEWURJUDPV RI WKH VSHFISHOW\UMRR URRIQUNVY SREBHQJ UHF
DYDLODEOH +RZBIYLNUUW®BH; X&HG E\

+$1=$% GRHV QRW VKRZ PXFK @ﬁﬁ&%& v BRYuDP \RX ZL

KDYH EHHQ GXH WR WHFKQLFD W BAPRUHGRY® WKH ))7

&XUUHQWO\ WKHUH DUH D-QXPIEMW BUMIRUDWRR@YDLKHUH |,
DEOH IRU WKH SUHSDUDWLRQ IRDW %HRW WRID\Y PAH ZK LERW RE
DOORZ FXVWRP VHWWLQJV  %FHORILIDLEBWLROFW GRIVBPXLWK
WKDW ZHUH SUHSDUHG XVLQJJUDPHY BWRHRU BRPHWWMRQ
TXDLO UHFRUGLQJV IHDWXUHGLROQR&'PDWERWDW RRRLVYSHFWURJU
WKH )DVW )RXULHU 7UDQVIRURDHVUIPRQRPDRI\WR VKRZ
GHWDLOV QRW VKRZQ LQ +$1=%%

VWXEEOH TXDLO 'DYLG 6HFRPE ))7

VWXEEOH TXDLO 9LFN\ 3RZ\V ))7

VWXEEOH TXDLO 7RQ\ %D\OLV ))7

7TKHVH WKUHH H[DPSOHV RI VWXEEOH TXDLO VKRZ D UHPDUNDE
DQG EHWZHHQ ORFDWLRQVY UHFRUGHG LQ WKUHH GLITHUHQW
RFFXU LQ 7DVPDQLD EXW LV FRQVLGHUHG YHU\ UDUH W ZRX
LQGLYLGXDO IURP WKHUH SHUKDSV DQ LVRODWHG SRSXODWL

-RXUQDO RI WKH $XVWUDOLDQ :LOGOLIH 6RXQG 5HFRUGLC
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EURZQ TXIDA\ONUDDOLE 6WHZDUW ))7

EURZQ TXBVQORSKRWG/ 6WHZDUW ))7

EURZQ TXDLO $QGUHZ 6NHRFK ))7

EURZQ TXDLO 0DUJ (OOHU ))7

EURZQ TXDLO 9LFNL 3RZ\V ))7

EURZQ TXDLO 9LFNL 3RZ\V ))7

7KH EURZQ TXDLO LV SUREDEO\ WKH PRVW FRPPRQO\ VHHQ DQG
LQ FRYH\V RI WR LQGLYLGXDOV SHUVRQDO REVHUYDWLRQ
JUDPV WR FDUULHV ZHOO RYHU GLVWDQFH DQG LQGLYLG
DXVWDOG VY ORYKRIZXYLWWOH GLIIHUHQFH LQ WKH VSHFWURJUL
WR VHSDUDWH E\ HDU LI QR FOXHVZD\R IFKRRHRYWR 0@ EDIWL.QR\QK L
F N+] KRZHYHU WKH UDQJH RI WKH KLJKHVW IUHTXHQF\ RI
N +] UHSUHVHQWLQJ SRVVLEOH LQGLYLGXDO YDULDWLRQ
EXW D VDPSOH Rl WKH SRWHQWLDO IXOO YRFDEXODU\ Rl WKLYV

-RXUQDO RI WKH $XVWUDOLDQ :LOGOLIH 6RXQG 5HFRUGLQ
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NLQJ TXDLO ODUN $QGHUVRQ ))7

NLQJ TXDLO 6LPRQ %HQQHWW ))7

NLQJ TXDLO 6LPRQ %HQQHWW ))7

2Q &' , PHQWLRQHG WKDW WKH FDOO DV VKRZQ LQ VSHFWU
GUDZLQJ DWWHQWLRQ WR D UHFRUGLQJ RQ ;HQR&DQWR E\ (G
VLQJOH HOHPHQW FDOO DV VKRZQ LQ +$1=$% UHIHUV WR

DGXOW ELUGV WR VWUD\LQJ FKLENV 7KH FDOO Z¥Q RKDED DQLG
GHVFULEHG E\ 39RZESDSE% GHVFULEH D QXPEHU RI RWKHU FELC
JUDP H[DPSOHV

&DOLIRUQLD TXDLO 'DYLG 6WHZDUW ))7

&DOLIRUQLD TXDLO 'DYLG 6WHZDUW ))7

&DOLIRUQLD TXDLO 7TRQ\ %D\OLV ))7

1RQH Rl WKH H[BPSRDODORNKWEKZAHY LQ DQG WKH VLQJOH H[DPSO

IURP 1HZ =HDODQG DQG IURP &DOLIRUQLD 86$% VKRZ YHU)
IURP $XVWUDOLD WR EH QHDU LGHQRDRDD t91F$YH YDEV XKD
WKDW WKH PRUHFFREFRIZH[LFDRRPIPRD O\ XWWHUHG E\ ERWK VH[F
DUH GLIIHUHQW FDP®LM RRWQHNV X PIDERQ W IRH WKH P

-RXUQDO RI WKH $XVWUDOLDQ :LOGOLIH 6RXQG 5HFRUGLC
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SDLQWHGXEMXWWRFRQ\ %D\OLV ))7

SDLQWHGXDXMWWWRQ@LFENL 3RZ\V ))7

SDLOQWHGXHEXWWRQRVVLEOH GXHW $QGUHZ 6NHRFK ))7

SDLQWHGXXMWWRBQGUHZ 6NHRFK ))7

SDLOQWHGXEHXNWWRBQGUHZ 6NHRFK ))7

, ZDV VXUSULVHG WR OHDUQ +$1=$% WKDW LR REVWKKR ZK
LQ VSHWURJUDPV GWKPPVRBHWWUWRKHDPV WR JLYHQ DV
+$1=$% GHVFULEHV D QXPEHU RI RWKHU FDOOV JLYHQ LQ YDL
OLWWOH NQRZQ ZLWK QR GHWDLOHG VWXGLHY DQG WKDW LG
"KHWKHU WKH VSHREZYRIWIPXH GXHW RU LV MXVW FRXQWHU FI
UHFRUGLQJV

FKHVBEOEFNH G- EXXIWWRQ 1LJHO -DENHWW ))7

FKHVBEODEFNH G- EXXIWWRQ 1LJHO -DENHWW ))7
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7KH FKHEDFQXE- EXMOVWROSHFWURJUDP VKRZQ RQ WKH SUHYLF
GDO VWUXFWXUH WR HDFKRHR®HPH YW R IFW K B UDDG YKHLDLGY R@J W K
WKH VWU X FRR®RI HWK R BRIBIEDRNN HTOX B X WKGIUH WKH VSHEVRRRJIUL
DUH FOHDUO\ PDGH IURP IRXU RU ILYHRHR®HPKH W W KPHDIN VG H BL \
TXDLO DOO KDYH PRUH VPRRWK VRXQGLQJ FRQWLQXRXV IUHT
UHFRUGLQEWY HRD \PWHIX EXOVWRM VWLOO UHPDLQV XQNQRZQ

EODFFINHDVWHX EXWWRRYLG 6WHZDUW ))7

EOPEFFINHDVWHX EXOVWR®Q\ %D\OLV ))7

EOPBFNHDVWHX EXOVWR®Q\ % D\OLV ))7

EOPHFNHDVWHX EXOVWR®Q\ %D\OLV ))7

&RPSDULVRQ EHBNVADH/QV HTGOERMOPW RUR VKRZ SUREDEOH LQGLY
WKH QXPEHU RI HOHPHQWY PDNLQJ BDRKRPRAMOMD® ZOWK W KHRFR R
DQG FKHVYMWNHGVWKH\ VKRZ D VLPLODU VWUXFW>xBJH IBVAMWHDBVDRGC
EDFNHG DUHQRYDQOREDAFH FDQ EH PDGH IRU LQGLYLGXDO YL
HIDPSOHV RI WKH SDLQWHG DQG

UHEDFNHG BEXDVLWRQ 'DYLG 6WHZDUW ))7

7TKH-EBGNHG BEXDNNWRQY ZLGHVSUHDG IURP DFURVV WKH .LPEHU(
EXW YHU\ IHZ UHFRUGLQJY DUH NQRZQ +$1=%% FRPPHQ)
YRFDOLVDWLRQV EXED RBRMGI WK DWK D WRW RH, QJ BMGWHF VHKGE DYDLODE
F +] KLJKHU LQ ITUHTXHQF}TWIODQ W KH WKV WKW EH{MWHERVQ RQ R
TXHQF\ DQG PRUH UDSLG WHPSRRBRR® \DX\MH/DOHOU RHQD RR RMGKILX LG
WLRQ EXW PRUH UHFRUGLQJY DUH QHHGHG WR GUDZ DQ\ SRV
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OLWWOHXEKWWRQYLG 6HFRPE ))7

OLWWOHXEXWWRQYLG 6HFRPE ))7

OLWWOHXEKWWRQYLG 6HFRPE ))7

OLWWOHXEKWWRQYLG 6HFRPE ))7

6SHFWURJUDPV DQG -TRDLMIKHOGIDWW O M KRZWWKRH) VORZ WH
WLRQ RI WKLV VSHFLHV +$1=%% KDV OLWWOH IXUWKHU L
FOXGIE®RRIEFDPOO 7KH FDOO VKRZQ LQ VSHFWURJUDP LV QRW G
GR QRW WKLQN LW FRKOIGEHEBWYVRUUBRG PRAFIBOOW RHNLWKHRO(
YRFDOLVDWLRQ VKRZQ LQ 7KH GLV\OODELRRBPOO GHVFULEH

UHERKHVWH-G@ XEDXMOWRQ@YLG 6WHZDUW ))7

7KLV RQH H[DF&E8MVWRH-WKERVOWRCRZY D UHPDUNDEOH -VX®DL@D UL W
YRFDOLVDWLRQ
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'LVFXVVLRQ WZR VSHFLHV KRZHYHU WKDW (

s TR O BE B LS RER @ -
7KH SUHFHGLQJ VSHFWURJUDPYS3!
WKDW LW LV SRVVLEOH WR-GLV'WLEQVJ L X '% B’§b 5 Wr
TXDLO DGRREPMUUMMWKL @ RPH FRQILGRHWQEBO\ WKUHH VSHFLHV EUR?Z
DOO RI WKH TXDIXDL DWQ G UBK \GIMREE KOU/Q MDRTXDLO ZDV , VXSSC
REVHUYH VSHFWURJUDPV PD\ZKHGE WRXBDBNSURBWIMLYEH G H\
LGHQWLILFDWLRQ DIWHU UHFRRIM) R LQVKHK IV SHEOBY RS 1HBRE
SDVVLYH DFRXVWLF GCRLRLRUY DU RH WK O W\SHY :HEVWHU H\
PRUH DPELJXRXV EXW PD\ EHFHRHEQP®R WH SHWHIBE FDRGEUW P R QOW
DGGLWLRQDO UHFRUGLQJV EHFRP HVEHDEDBNEW& XBXNIWR Q DU L R

$ PLVVLQJ OLQNE UNDWWHTE BN Fgcg GHVFU'-REIHG DQG RWKVHHU}
IRU ZKLFK VR IDU QR SRVLWL & \@Hng %%Kﬁ& o
LV DYDLODEOH 6PLWK DQG 0 \, \ I'r*—R CEE' Y
WKHLU XQSXEOLVKHG WHQWD l#% v KR 125'1 o
EUHDVWHG ZLWK SXEOLVKHG & %Féd?gvl_
WRQXDLO DQG IRXQG WKHRRR L'O ”?}
FDOO ZLWK WKLV VSHFLHV klﬁuﬁ é{ ! Wl%%ﬁ\?‘

HU VKRZ WKBWHWYW HXIZDV VOLY) A

SLWFKHG , FRPSDUHG WKHLUSHHMX-OQ\WVFHV LWK WKH SDLQWHG

EXWWRQO UHFRUGLQJV , ZDV ZLWK

FRQFXUUHG  7KH WHPSRUDOFEE\EE E@vﬁ %Iﬂﬁ‘f@% PFgBG%‘ND
DQG VWD WRR DG BHHQBLIQLILFD

QHHGHG LV FRQILUPHG UHFRUGLBIW YV WR/DSgAROERXUQE
EUHDVWHXEXWWR Q OHQNKRUVW 3 HWH BAVWUDOLDQ

7KH RQO\ UHFRUGLQJ DYDLODEOHE  BHHWAIENELBY DHRRERXU

FKHVWHG 2XWOWRQHDUO\ EHDUSRBHUMWAPLRO@MBURLQRR RI\ DQG WK
WKH YRFDOLVDWLRQDLR) DO QWWRE & HEUEWWRAREX GIOREZEQ OW ¥ RO

TXDLO %RWK ' 6HFRPE D v K BxWeH d) W R 7
HISHULHQFHG ELUGHUV DQG Wlﬁt L D W I
FRQILGHQW RI WKHLU LGHQW Lli_ﬂ L v R
ZLWK WKH FRQXQGUXP RI ZKL U I'V lV\}'K \Y,

L

DUH IURP ,Q FRQYHUVDWLRQ WHZDUW KH WROG

PH WKDW RWKHU ELUGHUV KDYHEXWH®E RLAV' UHWRDGLQJ IRUVF
SOD\EDFN WRKGVWH G HXW | R UYRRDLY FWQRIQM B F NWHKG TRXOH DR
PDWLRQ IHLWKHU +$1=%% 7XUQW[ &BYMORRIVWOLDQ )LHOG
HW DO VKRZ DQ RYHUODS R1 UDQJH IRU WKHVH
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5HFRUGLQJ IOLHV IRU WDSKRQRP\
(OHQD *HUJHID *RUJHYD#F D @BHUUVOJ HBY PRKRIJHZHUII -XULDQ +RRJH

$V SDUW WIIRUH@D/LF 3K' UHVHOWUF B FRRXVYQYVYARRPPXQLFDWLRQ
DFWLYLW\ RQ GHFD\LQJ KXPDQY SHFeBINWQEN|FIHQID QW WR

CRRVIVIL WEH £1/BRS. 0T el I %k@w}jﬁﬁﬁﬁ}
| LV
MRE RV

PRVW FRPPRQ PHWKRG WR GRIE 2 H
FHVVLRQV LV E\ XVLQJ LQVHF
2 Y
HFKQLTXHYV

FUHDVLQJ HYLGHQFH WKDW
DOZD\V SURGXFH UHSWHWNBI
DO 7TKXV DXWRPDWHG UHF

gH
FRPELQHG ZLWK DGYDQFHG P Q ". G(L\)/bv?(i
ULWKPV PLJKW JLYH D PRUH U ¥ lr,)< G e EDWN R
WDWLRQ RI 10\ DFWLYLW\ DQ + HVPER DoG |
O\WLQJ DQG FRPSDULQJ 10\ UHTF \Q V{F\é L RVoPY bV U

DV LW VRXQGYV

,Q FRPSDULVRQ EL
ILHOG DQG FDQ RIW

IOLHV WKDW SDVV WKURXJK WKH
UGV DUH UKDIGQD VRRWE ARHDAROHS LQ JW.R/HW K

Q EH KHDWOIs0 DG HSYWHHI MHHHG IDBSUMR D F K
J

HO E
GLVWDQFEH HQDEOLQJ WDUJH F H -
YLVXDO REVHUYDWLRQ DQG F%/Fg \()E%R%aig @L@ﬁ%‘
LQJ RI ELUG VRQJ KDV D OROQ ,? TOLRCA
RYHU D FHOQWXU\ %DNHU 1 SRR BU ARINS A
UHFRUGHUY WR WKH PRGHUQ c‘? ! Q‘H 2
UHFRUGLQJ ZLWK VSHFLILHG Gl'u b ’@ k \ o
WLRQ ILOWHULQJ DQG PDO\ uish sYR R HY) S BWE 8
IDFLOLWDWH KLJK TXDOLW\ G SF HEWLRO ) F )
ZHGBIYHORSHG PHWKRG IRU 5?&‘/ &5 AR
VWXGLHV LQ JHOHUDO H[SORUL K L EDWIR B

FRXQW PLJUDWLRQ EHKDYLRXUDO SDWWHUQV DQG HQYL
URQPHQWDO HIIHFWV %DNHU SHJUHWIXOO\ PDQ\
QDWXUH VRXQG UHFRUGLVWYV RIWHQ FRQVLGHU QDWXUDO 10\
VRXQGV WKHISURY®HWEMDRQ® WRH QW

WR DYRLG UHFRUGLQJ WKHP RU ILOWHU WKHP RXW

+RZHYHU WKH VNLOOV DQG NQRZOHGJH RI ELUG VRQJ

UHFRUGLQJ DQG SURFHVVLQJ KDYH EHHQ DSSOLHG WR YR

FDO LQVHFWV VXFK DV FLFDGDV FULFNHWY DQG NDW\GLGV

+DUW HW DO 1HZVRQ HW DO ZKLFK KDYH

VSHFLDOLVHG VRXQG SURGXFLQJ RUJDQV WR FUHDWH

XQLTXH WRQHV 7UXH IOLHV RQ WKH RWKHU KDQG PRVWO\

SURGXFH VRXQG E\ EHDWLQJ WKH ZLQJV LQ WKH DLU DV D

UHVXOW Rl VLPSOH PRYHPHQW :H SHUFHLYH WKHVH

RUW EXUVWEXR]HMIHW RIWWQ FDWH

ULVH WKHP VLPSO\ DV VRXQGV IURP IOLHV ZLWK OLWWOH

JDUG WR WKH WD[RQRPLF UDQNV 7KRXJK WKH IXQGD
QWDO IUHTXHBFLHIIEH VQRMIMH H

CE® QlIHHARUGL HHQN® 10P 1O GAH R \KH

VK
JR
UH
PH

GLITHUHQFH LQ ERG\ DQG ZLQJ VL]H )RU LQVWDQFH WKH
ODUJH EORZ IO\ SURGXFHV D PHGLDQ ZLQJEHDW IUH
TXHQF\ RI +] RXU XQSXEOLVKHG GDWD PHGLXP
VLIHG KRXVH 10\ SURGXFHVY D PHGLDQ ZLQJEHDW IUH
TXHQF\ RI +] RXU XQSXEOLVKHG GDWD DQG WKH
VPDOO PRVTXLWRYV SURGXFH ZLQJEHDW IUHTXHQF\ RI

+] $OGHUVOH\ HW DO JXUWKHUPRUH WKH
VXEWOH GLIITHUHQFHY EHWZHHQ PDOH DQG IHPDOH IOLHV

3'@)
T~

€S T DS, L SR AT NS v
IUHTXHQF\ RXWSXW O6WDXQWR OLHV DOVR
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7ZR FDEOHG FOLSS\ (0 /5 DRLPDRSKRRY®IGY ZH DVVXPH WK
DUH DIIL[HG WR WKH VLGH ZDIXQ\GRRH QW B OLQVHG NHRIFW KDH G
ER[ DQG FRQQHFWHG WR D =RRRPUH BRERUGHOUIRQ WHHRJIQLWL
RXWVLGH $V IO\ DFWLYLW\ DPHQWB SN Q G\D U WRKYHH D VERYH v
HQW WHPSHUDWXUH ZH XVHR YIHUWPRMHD WHIRDXA K PDKAH V SHF W
/(5:$< : BHHGOLQJ *UHHQKRXWR +H®M¥ ORWXUH VKRZV WKH
SRVLWLRQHG DW WKH ERWWRWZRD W KD & W X\GPLLRD @KL PEDOLNF X S
FRQWUROOHG E\ D WHPSHUDW LK DRDO @ XPLGLWSWHRBEH &DO
SRVLWLRQHG LQ PLGGOH Rl WKWGER[ DVKLCOK XVLQJ WKH

ER[ VLJOLILFDQWO\ LPSURYHYV H~\LR X W
DU[H VWLOO VRPH ORZ IUHTXHé\%\ﬁ%%\%%Hmﬁ%@%%\gﬁﬁ\g\ﬁ\%gﬁég
ZDV LQWR WKH UHFRUGLQJV f] ZKLFK RQO\ EHFRPHV ©

7KH UHFRUGHU LV VHW DW D FHWJLWQIPSORFHVDVDWH BQ®& KH Il
-ELW IORDW IRUPDW 7KLV JHQHUD@G® \5 B 6AVDXGIIHRDY RXQW 5
RI GDWD WKDW DOORZV XV WR VWX GNEKH ¥YRXQ S SPHRLVBEHR XWX
JUHDW GHWDLO LQ D VFLHQWLILF SHHU UHYLHZ}

*LYHQ WKDW WLPEUH LV LPsRUWHHWEES t¥WHowLi\Los poo

$

%

JLIXUH 5 JHQHUDWHG VSHFWURJUDPV RI /XFLOLD FXSULQD
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7KH GXUDWLRQV RI WKH LQGL YH4IBXW O3 VR XQIQ/O RBU S\D D O:D BEHHFWN

DQG WKHLU UHSHWLWLRQV DUH RIWH® D/GDYWJI HWSHF WK B UD G WHRY
WLWR GLVFULPLQDWH VSHFLHVQRILEL UWGWR FE0ABE KDL IGERYEDER QAR C
LOQVHFWY +RZHYHU WKH GXUDWLRQ RWW3IWMWSEHBRILWURQ RI CEH

1O\ ZLQJEHDW IUHTXHQF\ M/KW \ GHSH Q .
GLVWDQFH WUDYHOOHG 7KX\/5{§§|II-§)I%QI9I—|_I|I’E{JFt§ \ K (E
VRIWZDUH IRU DXWRPDWLF um%l% Fi:(f/RII RFK k %G
LV QRW VXLWDEOH IRU IOLHV g E & |'§g HQ)
YHORS DFRXVWLF GHWHFWLR(% bs é ﬂR% B é’ﬂf'vvv
LQFUHDVLQJ ZLWK D VLJQLILF d'x pER YSXEOLVI

SDSHUV LQ WKH ODVW GHFDGHL HX/@QL® HW WDV < O0XUUD\ $
3

2XU UHVHDUFK LV FXUUHQWO\ DW, W k IF_Q A LQJ
OHDUQHG WR EUHHG DQG UHF é: R DC
UHOHYDQFH DQG ZH DUH SURJ k/ \IT (N L

DIEX]]U®RXQG GDWDEDVH RI SHELHYV _
GLIIHUHQW VL]H VH[ DQG QXV\%M?&?Q@?[\/%%{’NXV 2QFH Z
KDYH HORXJK GDWD ZH ZLO®OVD®QW\RWQLIMWRVEKUFK 3UDFKD
FKRLFH Rl SDUDPHWHUV DQG FBRRDGVHU PERRQVRD OHDUQ $ Q
LQJ PRGHOV DUH DEOH WR GLRGFRIL\P LROD W HFRW\GZ B H (Z LRXJU E H D
WZHOYH WHVW VSHELHV E DV H\E HROK AMKHG VARXADHG ¥ G - IRSWPEN-D DR
UHFRUGHG :H ZLOO NHHS WKMWIGH6$P HFRFMQQORYTXLWR &RQWL
XSGDWHG RI RXU SURJUHVV LQ + KWWSV GRL RUJ

SHIHUHQFHYV =XUDZVNL .1 %HQERZ O (OXO)

( oL
$OGHUVOH\ $ &KDPSQH\V s +REHUM®> ‘5Rr Pep iR REQ
AXDQWLWDWLYH DQDO\VL P o R 0h
JHQFH LQ PRVTXLWR DXRBXWR o RWER
'S v

RI WKH 5R\DO 6RELHW\ QWM
GRL RUJ UVLI GRL RUJ

%DNHU 0 & %LUG 6RQJ SHVHDUFK 7KH 3DVW
<HDWVUG %HKDYLRU

H
F
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'HOOQHVYVY PHPRU\ DQG ZDYHIRUPV
-DPHV +DUULV MKDUULVVRXQGV#JPDLO FRP

7KH SUDFWLFH Rl VRXQG UHFRUGLOD XMXNQEHPRPMW\D@DFNJUR
LPSRUWDQW SDUW RI P\ OLIHLQW WHWIRINHW M KW HXIUQREDFN V
FKLOG LQ PH )URP H[SORULQJIJDEGBE MR KHDQP BBXW WRPRQJV
REVHUYLQJ XQH[SHFWHG HYHQWYJLOYQQIGD S\DRAQN HIUQD W KRHL LD RZ Q
VSHFWURJUDP LQ SRVW SURGNHMHGXER G, 10E\DMWEOR JPIX KR VR
IURP WKH SURFHVV DQG LW LV H®mWHRYP 66 MWDEFWHGH UM QQ\ W

UHDOO\ OLVWHQ LW IHHOV RW KHCLR X RKQ AMISKY L\RHBD UBXVILLRYY
EHWZHHQ P\ LQQHU ZRUOG DUHES URKHH VR/X WRIR/H ZRIUQ/GH HPRW
EHFRPHV EOXUUHG , VXSSRVMW KHK/LH PP PWLLKV WR ZKDW
VRPH ZRXOG FDOO D UHOLJLRXY, HISHL L D |l QOFHC
RI RQHQHVV DQG D FRQQHFW U U IW
WKDQ RQHVHOI B6RXQG UHFR @ DOV R, VHU VW EYKBROR J
SRZHUIXO WRRO RI PHPRU\ IR 34y Y Lo
P\ UHFRUGLQJV P\ PLQG WUD H D WK H W =S
DQG ORFDWLRQ Rl WKH UHFRU ; VR E AN
RI ILHOG UHFRUGLQJ , DP DE R P 5
EOLQJ SHUVSHFWLYH , DP U §HL¢BJ6V\@|<'|$
LQ P\ PLQG LV WHPSRUDWWQDD

QLILFXKGWPHQWDO ZHOOQHVW

H é? v
! ; L' DO $X
WKDW FRPH ZLWK P\ VRXQG U % gz %E UE%%ﬂ
EHHQ VXUSULVLQJO\ SRZHUIX 2
OHOERXUQH XQGHU ORFNGRZQ
LQ <DOOLQJXS :HVWHUQ $xv@

WK\

v \C);Olbgg;/é VH

v'§ \g‘ D W

: 5\/@_

P\ RZQ KXPDQ QDWXUH WHP5E O‘(\\ﬁ i I_\Q%B%:(%UH%%
ZLWKLQ D EURDGHU FRPSOH[ HRRV\Y; F!;H kY

KDV KHLJKWHQHG P\ VHQVH RI:
WR H[SORUH P\ HIWHULRU zRUGG
VRXQG LQ WKH |
‘XH WR ORFNGRZQV LQ OHOERRURRAHVVADN WRDWOWLWRODWH W
HVEDSH WKH QRLVH RI WKH F IDAUHWHR HIR WHI® G LUGHBQ@DATBEJ 7 WL
7KLV PHDQW , ZDV OLPLWHG W& EWERQG LDKHWKHWOU ER BV W
VRXQGVFDSHYV RI P\ LPPHGLDWHDHQW\URBD G QMW KD NH XV H
RXWVLGH ZRUOG ZDV FRQVW FILFDHGH PRE HWIKAP H Y RODWDRG |
DPSOLILHG P\ LOQHU YRLEHV KDWVEHHY FRGOMEWHCWBQI 7L
WLPHV , ZDV RQO\ SHUPLW W HEOW FE DVALND GHG LAFWKR® D IGWHU |
NLORPHWUH UDGLXV IRU HVVHOWRDG\VGHWY LERR D KRG WRK BD [
BB HRMHUYRL

SDQGHPLF EHJDQ , ZDV OLYLQH FRIUGHFIN @\ BRI RI@F GISHW R U C
VWUHHW IURP ORRQHH RR @GRF IWUITA® VWDWLRQ

URXQ:(

JIE,J\Q/;DW%%E{IQ LILH

\PbHowDO K

KDG EHHQ FRQYHQLHQW IRU J.IR
RS 16

FODVVHY DW 50,7 8QLYHLZ\K|.H\/Q\'
g )
D L R H WR D E
R GRIB L o

WKH ORFNGRZQV ZHUH LQVWL.
WXG\LQJ DWKHKRWPUHDLQV UHDOO
YDWH PH 6R GLG WKH GLVWR
DWWUDFWHG PDQ\ ELUGY DQG D
ZDV LQWHUHVWHGWLIRYL VAHD PWEQBOIRWEBGYV RI ZLOGOLIH ZHUH
FDXVH , KDG OLPLWHG RWZXKHUH PHWLRPWHUERUWNVDRIG ODN
ORQ

ZLQGRZ HYHU\ WKIB RDQ XK I\R
WUDWHG P\ ERG\ ULJKW WR P
WKH VWUHVVHV RI DVVLIJQPHQ

P\ IRFXV VHYHUHO\ DF

PHQWY IURP WKH VWDWLRQ

FRUGLQJ P\ PLFURZDYH DJDDLQOREXWOMHOBRVOMMND QBB F VR
FH WR LPSURYH P\ NQRZORAIKGHH'DXQQTGCWRFHQRIXHDMURXQG (
RXQG UHFRUGLQJ ,Q D ZD\RXWOPWRVWHOQ P\ZHHPRDSE ,W VXL
ULQJ D SLHFH RI KLVWRU\ ¥RMWKHSHWRRWROLYNEGLQALWKLQ V
EURDGHU VRFLHWDO DQG SBPERULGEEG WKGWHRNYV ,ROHW PRX

RRP + UHFRUGHU ZLWK DEXUY{HEDZBXOGLDMOHG XVLQJ P\
HFWHG LW WRZDUGV WKH ORUREKHRINHDL WK ERRE LD JUW KR

xCrrIXT

@UVOs0OsCm-

U

—
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PLFURSKRQH FDSVXOH 7KHUHSDDY) @G DE\XIQ\GDEAH IBRP 9LFWF
VRXQG WR UHFRUG DURXQG 5HDAMH &RW W HDW@IEF N QR U KPR UR M SSHEGO
, ZLVK , KDG FDSWXUHG PRUH D QZD VHVOWL O 6 RXD & K HOWDIOWR HR F X
RI GHSUHVVLRQ XQFHUWDLQ DERKMLGKOBW, VZRMNQ®BWHXLIHK KW 8 GD
DQG IHHOLQJ KHOSOHVV DV &EDF N DVR \P\URVHWVKISROGE RI :$ |
OHOERXUQH :KLOVW , GR QRW.DHH® UFER SWADEG W@\ W BISQWX U H
LQFUHGLEOH GXULQJ WKLV WLRID WKH 3DRFSIVWHRI RMFAR WELOH\
GLVVRFLDWHG PH IURP WKH GQR@POMQCKUWRWR HK WR®G $IWHU
OLQHV DQG ZDV DQ HVFDSH |ERRNHG @MWV BONRIGI®IWQ IJWLFN

RYFUHHQV ODQG SOWKRXJK PXFK RI WKH I
6RPHWLPHY , IHHO DV WKRXJ y LWV EH
DUH UHIOHFWHG LQ WKH VRXQ Eéh @@VR
$QG YLFH YHUVD , IHHO D FR TG
DOG RXWHU , DP DZDUH WKD s
WR PDNH PHDQLQJ RI WKLQJV RS,
PD\ QRW EH REMHFWLYHO\ VH ' VRl
HUDWHV LQ WKLV ZD\ 3HUKDS \QBSDFN
QLVP ZKLFK DOORZV PH WR PD, O RWLF
DURXQG PH FUHDWLQJ D VR - CH 9D O
SURYLGHV PHDQLQJ DURXQG \ : b ASHRESN
ZLWKLQ LW OD\EH FLQHPDW ﬁJH X 5 L W T X
LQIOXHQFHG WKH ZD\ LQ ZKLF% ég lpt% (%GL%UBC?E SZRNI
VHQVRU\ LQIRUPBWRRQH®D

RI D JOLWFK Rl WKH PLQG @Eb VW R | WARHIBMGQ MY RAHDU
SLQQLQJ SV\FKRORJ\ WKLV s PHQRQ IDVFLQDWHYV

PH , FRPPRQO\ H[SHULHQFH WHKH \FH RLDQG R I RNRD\@DY DW QLJK
FKURQLVWLFE HYHQWYV $W WKH RXQGKME FOILINFD WV RHG NIQF® (R | D
WDLOW\ DURXQG &29, LQ 0HRREIMGIIHO ODVI WKW ZHUH PDWL

OXPEHUV FROWLQXHG WR ULVMEHW K HRHV M)V W1 FRREZXQIFDW
GRZQ , FRXOG IHHO WKH WHQVYUR Q YD\MEXE R QRO RRIV Vi L Q FEKRH ¢
DLU OHOERXUQH ZDV H[SHULHSWOIH VRPGIO MRBILRIOD DQ G VP D
6HSWHPEHU UDLQ ZKLFK XQGHMMHQWFRGRZQDFMRD GIYWIORQV G LU
PHDQW PRVW SHRSOH ZHUH KWRKMHERXQGHGRRIUWEH WHKHHH Z K H |
GD\ $W QLJKW WKHUH ZDV FXMKHMZNRD®DE DHWHIXEDWLQJ IUL
YLVLWRU DSRYW %FERGFOXUDWRRBXRUWXQLW\ WR UHFRUG WKHP
5HVHUYRLU DERGH HDFK HYHQHQWHDW 2RKDEWECKERG! BMKIG/ UH FF
ZKLFK ZRXOG SHUFK LWVHOI RQ QWKHH EB-DHQN 10CH RINIPGH IR/ BUBHIDRW @/ k
VLQJ ,I , OLVWHQHG FDUHIXOIDJ DBR XDMIGN KOI'D U GYGIRWHNUQJ V
EODFNELUG RIlI LO WKH GLVWD.QKM/L[Q—UVGRKDHSLQRJJMUFRQ—DI]:O(\ WK
FDOO 7KH SLWWHU SDWWHU RI UHVY_-IIE\L V\q WKE
EDENGURS %HFEDXVH RI WKH’E VoL
WUDIILF WKHVH VRXQGV UH $J #UHF
HPSW\ VWUHHWY 7KH VRXQGYV R\ﬁ\vw\u

o ﬁ KH HC

PLOGVWDWH DQG IHOW V\QF

OHOERXUQH DW WKH WLPH HU oS
PHODQFKROLF DERXW WKHVH § v
ILOOLQJ PH ZLWK KRSH DQG DV %3 BN
UHFRUGHG WKH EODFNELUG R %vy WL{/\V@ I\
P\ =RRP + XVLQJ DQ :< FDS W\ $|WHU

JLVWHQLQJ EDFN PXFK RIGW
TXLWH KDUVK WR WKH HDUV g
DSSDUHQW FOLSSLQJ 7KH EL

WKH PLFURSKRQH DERXW IR)\(/EJ

ZDV TXLWH SLHUFLQJ DW SDU %Iﬁ%ﬁﬁ ZEQZ ,:Flj(HS[%\'

7KDQNIXOO\ P\ H[SHULHQFHYV IUQ\WH{(BERX[DJCQQ(B{ &QGP\RQIHF VW U X
VRXQGVFDSHVY DWWDFKHG WR WKBISHENMU K \RQROKF NV H P B/KD DHUR/H QW
'KHQ ORFNGRZQ UHVWULFWLR@®WPHEHIDHY WLRHBDVHFRUGLQJ X
SDFNHG XS DOO P\ VWXII DG GELINFRY H5 RXFR YWHRU DQIJU LIH Q. G G H Q
SODFH LQ 'URXLQ *LSSVODQGP RHEMHIFKQRORMHG XY OWGURSSLC
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FRQYHUVDWLRQ WRR FRPSOH[SKRRQR\UQLPLWHG KXPDQ

PLQG WR FRPSUHKHQG '.LQJ DQG SURGXFLQJ HOHFWUR
%\ WKH WLPH , UHWXUQHG -WRVE®SODBLBHS HU\DSHFWQWBVD QG T
LVLQJ DERXW UHDFKLQJ P\ NLHMROU GLH\W LD 8 DRIQV LEXODU L
<DOOLQJXS DFWXDOO\ ORRNLQW D RK ZDKI PDR \ TUHDWY QRN LKRO O
DQG D FKDQFH WR GHFRPSUHVW HRS\RM Q NHK HV @MUK WR X € GD Q G
VEDSHV RI WKH VRXWK ZHVW GIORIDPHVORRH QK DV LA@DVOMA\OOHG L
GURYH XS WKH ORQJ JUDYHOWRDLON\HZDW MWR ZQUGKHPY D\ , EX|
IDPMM\KROLGD\ KRHIHIKWZSDWIRWY HFHRIHGLQJY , KDG WKH LGI
VZRRSLQJ IURP WKH WUHHV VR IMJRIDUM RVR PHQ DIGWIHU P\ ILHO
EULJKW JUHHQ DQG \HOORZ DIQEGNHWYV, WHHRPHE WP REHY FRXO
YLEUDQW WKDQ , KDG UHPHPE BXIBE R QI VOKH SWRW F UMHDNLKD J K D L
XS WR WKH KRXVH , FRXOG KXWHDWQ WHPH PW W DRGRWUD QV LW L

VRXQG RI LOVHFWV DQG GLVWDQ G R P
‘W ZDV VXUUHDO :KHQ |, 7oV 9 )/é g Q'Q/I 3 D]FV‘)—LQFJF
PRPHQW LW IHOW VR GLVWD LR ﬁ%‘%Eo
DUULYH W IHOW DV WKRXJK® t RoID.
VXUURXQGLQJ PH KDG VQDSSHG REpY QUAWLRO
DQG P\ WKRXJKWV , H[SHULHQEH kb% 3
LW IHOW OLNH , ZDV FDWFKLQL Py, FHRBE Y,
%\ FRPSDULVRQ ZKHQ , ZDV {
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P\ VHQVH RI VHOI IURP WKH Ré i H ZKH

PRQRWRQRXV VRXQGV RI WD |

DOORZ PH WR VWHS RXWVLGH

WKDW ZHUH SDVVLQJ WKURXJ SURFHVV UHFRUGHG VRXO
., VSHQW PXFK RI WKH TXDUDXVGLFRPSHH[RW \ VRKILWKQ & HHSH
WKURXJK VRPH RI P\ VRXQG URRRQGEQIL\RQ, DIRVK WKHVVHQVR
SDUW RI WKH SURFHVV DV LW DW LERRWRR @OX\GU R | OUHHF TKLHYGIF \ L RVY
DOVR IX0O0 RI VXUSULVHV , ZDWDPUB QBEXO® M RPH WWRH RIDFMU Y H
FRXOG VXIILFLHQWO\ KHDU \QIKVXLLHW WRUF UAH.HO/L VRY - WA H O H |
VRXQGV DV WKHUH ZDV QR PXE¥GOBQWM QU\LQFWHEVEDH W
HIWHULRU QRLVH $V , VSHQWDPRWRIZ WRRHVRWK QFRY KBPGHZ ZF
GHVLJQHG E\ P\ DUFKLWHFW ESKLWRNR S K EFHF® PAHR QO@MWSWYV D Q
HVWHG QRW RQO\ LQ WKH VRXRIRIWRRN XHORX YEH@L ZLO\GUH I
OLIH EXW DOVR WKH VRXQGVZRI MR PAR RQHD L\DRUHIMHIF IWMQ QU R
ZLWK LWV EURDGHU HQYLURQPHIQMO WD WRKRMGYG RS UFRVLGS H V
RQH QLJKW H[SRVHG WKH PDWHKENVND QB R 5 DMK VI X BVAKIH L L
WLHV RI WKH KRXVH LQ D ZDTYXDIGOM. HAR R,W K H@J D V KMKKRKK IKU
GURSV Rl ZDWHU PDNLQJ FRGWDWWFEFWXWK WKHHRNWBQFH 7
EDOXVWUDGH SURYLGHG D UHWSHRUGLYH KKYWKPHDLW® DQFL
WRQDO TXDOLW\ ZKLOH WKH URPMHVUR PHVEBRRAG HNGK W RS BWW HIER
OHDYHV DQG GURSOHWV FUHIKWMLRHU ¥ B NAIDN BRRREKQWWIUK DV |
UK\WKPV 7KH VORVKLQJ VRXOQIGALORD WHKRH RAD IPGY B BV®i UK H D O W
WDQN LQ WKH EDFNJURXQG D GPGHGGE \B DRADHU PRQG F SSURRFQHH/ W RW K H
WKH PL[ , UHFRUGHG WKHVH DERRGE PWLQIRRMHRRIPDOO\ HY}
+ XQGHUFRYHU DW WKH IURQ HUPMBMW XRE VH VIMWH K DJQ G XR/H P |
ORFDWLRQV , ZDQWHG WR FD®W N UHR XWXGV WSKHWR ¥ Q G L\DR XRH:
ILHOG WR SOD\EDFN WKURXJK P\ KHDG WUDFNHG KHDG
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$QGUHZ 6NHRFK OLVWHQLQJHDUWK#JPDLO FRP

$V \RXH QR GRXEW DZDUH RXUVAHNXOHO/ ELKRQKDYHIDWKDUJH VK
HULQJ ZKLFK ZRXOG QRUPDOQ\LKKY RYHHUHK® /& KSHUGRMHFGW RU  H
IRU ODVW \HDU KDG WR EH SRMWGIRMMEO H VWRDWIOHIUBRR IHM VW
PHPEHUV KDYH QRZ EHJXQ SO DJRW XV HRXODI|BRDWKH UQ QW ¥DWOP ¥ HR
WKLV \HDU ODUJHO\ RIIOLQH IRU WKH GXUD'

,Q WKH SDVW WKHVH HYHQW YV 7KDHYH] HIHH QX BRQ RH DY HVBRR K DYWH |
D ZRUNVKRS FRQIHUHQFH DQGWKHWGHDQ XREMYEBO Q@RFPDQ IR
WLRQV VR DV WR DOORZ IRU ILHG ZRIWNH DVOR S URISRY D ME PRXW
IRUPDO VSHDNLQJ SURJUDP )LQH\LIQUYDB VXHWIRQHS YWHIQX KV DV
WKDW RIIHUHG ERWK VXLWDEOHXDOWURW R GLRMWL B Q% DFSREBLNA IV
IDFLOLWLHV KDV DOZD\V EHHQDPEWBIGOEPBRPPRKGRWHRQ 5HYV
DIWHU LQLWLDOO\ HQWHUWD L @RQUL QIKHVL B & DR RIGLIR QW HRENSG QY
SURJUDP HQKDQFHG ZLWK RQOHPRIORUQWWSVZIZGIOUHBBOR® A GR Y H
WKDW WKH UHTXLUHPHQW R| OMANMDE Q) \SHB R/ H®WWDFAHXY PDV
LQFRPSDWLEOH ZLWK WKH PRUW MREXQIBWUHHEF B RE D@/I\R @NK WK D
UHIOHFW WKH HWKRV RI WKHSURPRSV D QX HV & B WXHMDID] Y® O X H'
FRQYLYLDO DWPRVSKHUH ZH HgMWRH VRFLDO PHGLD HWF  :KI

7 Uz LQYLWH \RXU LGHDYV
6R WDNLQJ D OHDI RXWVRERR
WKLY \HDU ZHuH@cyevpmwganb b?}%ﬂﬂ/éw%g’ VFLHQWLILF FR

EXVK JDWKHULQJ $IWHU WKH BUR ®YR\LIF® LGV HRIHSMWHP EHDIU V
LW VHHPV DSSURSULDWH 5DWXHMGDNKD QP ORBKRBELWKHD QH[W
VFKHGXOH RI WSOHBOBQVIRUHD PRUGIQHUWYR@WD WR 6XQGD\ WRJ
QHRXVY DSSURDFK WR VKDULEGD\ RBUSDFNMNLRI®WQDBQ@EHSDUW G

NQRZOHGJH %RRNLQJV DQG IXUWES G DL\QHRUE
JREFDWLBQHSRW 5HVHUYH KDV EH HXR 8W RISRRPIGREBIED KWH DOR ¢
%LUGV $XVWUDOLD SURSHUW F R\QN \P D@ W IEZHDRIRRQ D\KGWP  $ E
QRUWKZHVW RI 5HQPDUN W@ SRXWMK $EYRD XVYLWR HVWLPDWH
7227 JOXHSRV\KRLFDPIBQIERAUPDWLR@J DQG SODQ DIE PRERS IZE DWW Z H

DFFRPPRGOPOQMY ZH FDQ GHP F(?JPHPGR@'WVRH
WHHU FDSDFLW\H \ADH) EB-FORRN

ZKROH RI D FDPSVLVW—lQZR/WI:IF(HHGJRIDZ@H/I—KI\RUW LI \RX SODQ WR D
IHOW ZH KDG WKH QXPEHUV WWR HOQ/ WY | Z KD WS TRH QMR GR RW F D G

7KH\ DUH YHU\ KDSS\ WR KDYH ij UFL FJ f|lq WDUO
IXVV 7KHUH DUH WKUHH FDPS % V CR2| F
DPHQLWLHY EXW VWHRIBUR K W%)

$:65* 6PLWKYV /DNH ,PDJH E\ 'RXJ 4XLQ
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