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1> QUAKPARY 7 KHFRULHAD | LADWRQ IVWHI RTIBZ 1Q) XSCDMG Z KHY FRP SGIWQ) WH $ XWRUIRIP Y + HP KROV = HQAXP ' LHGHR 5 RWHGRU
+ HP KROV, QUNAM) LHEH.D |RU5 RRXUPH7 HKQRRI\ & KHP QUWHUBWD) H )W*HPDQ@-F@KFKS]\/,QXMM)LH-LEI-U
I|RUS RRAUH7HK@R®I\  &KHP QUWHUG\A H ) HBHJ * HPDQ

'6(/)5%$* $* UWBHMHIHIQ . HJHY 6Z WWHMG

A&RINGRIAQ) DAKRU

$ BEVALDRNV
7Z R DBSURTFKHY| RUKHXVHR \KH( GRWE 3X0H) DIP HOBINRY ( 3)  LOWHEHH IADNRQR DE&Z
JUDGH FDWIMMIM VAKOARUH Z HIH LOYHWM DAVG \KURXIK. SLGVWFDB! WAV SHIRWP H3 RQ \[P SOV R
ERAW NI 7KH ILIXADSSURDK XVHG ((3)  \WHDI HQM RU SUH FRAHQIDIRY Z KL 1O \KH \HFRQG
DSSURDFK WWH (3) WRKQRBI\ ZD/ PRIM® XVHG IRJ FXKLQY) &RP SOMRD ZIW \WH XVH R
FROYHQNRDOFUKHY Z DV SHIRUP H35 HUKOV\KRZ HG \KDAKH ( 3)  SUHWHDR HOAGG \R D GRUHDH
R WHYRG URG P LO@Z RN LQEH  Z KIB! \WH %RQG EDDP LOZ RN LQEH WP DLGHE XFDQIHG 7KLY
P HDQ/ \WDMKH GRUDH LQ \WH HHJ\  FRQXP SIRQ UINXHXAG \R JUQG WH P DMIDOGRZ Q R
PP FBRMQ \FHQR WHYRGURGP L@Z RINLQE LV (R GRYHJQRIAHTE®I Z [\ DEARTO
JUQAQ) VHWR WK DMJHGRZQWR 7P FRIQ) VDR \WH %RQG EDDP LOZ RN LQGH
7KVP D EHGHWR WH | ITFMHHE RIN JHHDAG GAUQ) ( 3) EHQ) FRQXP HGLP P HADMD LQWH



\KEHDXHARRP P LOANRQ RS $ GMIDAYHD WP D BH \KDAKH %RQG EDODP L@Z RN LG IV QRW
DSSURSUDAM | RUH KLEMQ) \WHZ HONHQQ) HIHAAR WH( 3) \WAKGRBI\ Z KHQ WH P LGHDOTEH DIRQ
M H LY FROMHIWKD \WH FERIQ) \FUHHD M HXVHG | RUVKH WAV RPHADIRQ WAV SHIRUP H3 RQ \WH
\CP SO WHDMG Z W \WH [LIWESSURFK 1RU (3) WKRZHG (R PONG AKOQIH 1Q FEDDARD
SHURP DFH +RZHHU D KUIKHU ARFHADM JUDCH Z D/ RABIGHS ZKHD XMQ) \KY (3) SUH

WDA HQMQAFDIY DSURECEGISRMQMO RULP SIRYHP HQV

. H ZRUBV &DAMIM ( GRYE 3XOH) WP HQEIRQ 6HBRYHFRP P LOARY 3UH FREFHADARD

| QMRGXPARD

71Q IV XVHG LQ D Z IGH IDYH R DESIFDIRYY GXH W IW P DIBCEMV GAMMW DQG UAMMBEFH \R FRURIRY ,Q
SDMPX@U \WHH DESTFDIRQY LGFOGH P HEDFRDAY . \M) SIMQY) DT 1) \RTHIQ) DQGSOPEQ) $ QDA HV
59) 7 KHG-P DQG | RAKHAH SURSH WAV LQWH HBRARQF DG HPRMFDOLQBAMHY P DNHY WD YMIOLQI BHAHWV
IODZIGHWQYHR P D4 DRMIQ) VAR LFOQQ) ARQXP HUJRRGY STADILQ) FROMKANRY YHKLF®Y DQG
RMHJIRPVR WDQSRW,7$ $V D UAXOVWD FRQMXP SIRQ LV H SHAMS \R UMVH GIIP DIVDD 1Q \WH
FRP Q) \ D GHWR G © GHYHBSHE HIG XAV LFOAQ) DY DR DGYDIAHG DQRGH P DMUDOLQ/ L LRQ EDMLIEY
> QUIKANRY , WIONWH HJ  \KRXGEHUP RMHGKHH@)J . CP DROGG) WD 6XADHAID

7KH P LCHDY LQBMY  LQ JHHDOLY | CAQ) \WH GODSUREBP VR LGRHDIQ) R FRP SHMIH Z W GHRIQQY
RYHD@JIWG P HQQ KIKHJYROP H/ R KDWEHU URAN P XWAEH SURFHWHG HORK \ HOUVR UHFRRYHU\KH \CP H
[P RXQAR P HIBD UAXAY LQ LQRHDHE RYHDDHHI FRQXP SIRQ 2 GH SRMMOVROMRQ\R \WH SUREBP R
H FRRLYHHHI\ XVDIHLVAR UWRAA DQIXHURAN [URP DP DMIDO GZ DADQHI® WEIH WHIE H SHIAQ) GW
HHI\ LQWHARP P LQMRQR Z DM &ROWHUHWRIROR Z DAMXSIUDG\WHRIHE, FROFHQADY \KH YDOTE®
P LHDY DQG LQ WH FDH R FRP SHMAJDQIXH \WAK DV KLIK® MAALLHG URANY \KY FOQ DOR [P SURYH \WH
JUQEHEMV R \KHP DMIDO 7 KLY SUH FRFHMDIRY =XR HADD SRMIDD DIBZ \VBHBFEHE HHI X\DIH

DOGLGRUHDHGUHRYHY  DVIMGS FKDQIHLOQP LGHDCBURAHMQ) ALURXIW %4-DUP DD

&DXMAM LV WH SUP DY HRQRP IF WD P LGHID WV KHDA  \SHRULF JUDYW > QUIKAMRY 2 N IRUP -H

KOG H WP HD EUMB LO QDXUH DQG LV JHHIDD DRRADMS Z W QKW JIDQIXH P LGHDY &DXMMAM
RAPXWYERK LQ GH-S KOG URAN P LQHY DG GHDUVKUDPH DEXYLDOG-BRUW |, 7$ $ @XYLDOGH-BRVIW DUH HDX
\R EHH IADM XMQ) JUDYLW XQW GH\R \WH FRDNH CEHDARQM] H 0 RFUH| DG/ HZ LV Z KB KD
URAN FDXRMIAM 1 R WD DARADAG Z WO D JUDQWM DG LV KDGHWR BHH LADM GH \R [ L.GH QEHIDMRQ M H
$ QDA HAVDD BTG YOURXY KBV R FRP P LOANRD FODAILLFDIRY  JUDYIW FRFHOAMDIRY DQG
| GRBANRY & DINARINIA/ ELINB CDXUH P HIQVWDNFDH XOGHLIQR \WH SURFHWMQ) | BZ \KHHAY BTG \R DYRG
RYHJUQAQ DOGEWR FOAMMMR\BIAQIYV 0 RIWR \WHUFHIAZ RIW SHIRP H3 RQFDWAMIAM SURFHKQ) LV
UHIDANG \R \WH HKDGAHG JUDYIW FRIFHQADNRQY DG | GRBIRQ LQ REHR LP SURYH\WHUHFRYHY R \KH FDWIMIMM
| RXQGLQWWHI LCHI TANRY $ QIDA_HADD

$ QRXHUDSSURTK | RULP SUIRVLQ) FDXAMAM UHFRYHY DQG BBAQ) HHJ\ H SHIBWUH LQ FRP P LOANRD LV \R
LP SBP HAD \HBRWYH FRP P LOMRQ \WMKGRBI\  Z KIFK KDY \WH DOYDOMIH R UHBAQ) 1LGHY SIRBANR) B
JHHDAY RIFNW \SHULFDD DMKH ERXQEDUEY EREHHD P IGHDD JWNQY DK WD WQERP® DV 1Q D



FROHNRQDOP HAKDQIFDORRP P LOANRD M WP 7 KLY DEBRZ V \WH QEHDIRQ R YDOTE®! FRP SRV 1URP \WH
| HHG P DALIDOZ MWRWRYHIUQAQ) / LEHIDNRQ DAFRDYHIM] HUDQIHY LY QRARID EHH LALDO RUH \KEVHTXHQWV
\FBOUDAR WWAKQTXH/ EXWADQ DOR GG \R I QUIFDQAHRGRP LF BHH W | RUP LGHIOSURAHMQ) RSHDIRY/
\KFK DV D UHBAWRQ LQ \WH JUQAQ) HHJ\ MGRH \WH P DMIDOGR QRAGHHS \R BH JURXQG DV ILGHD DV 1Q
FROMQIRQDCARP P LOQANRQM WAP V : DQJ HADD ,QDEAMRY \WHURAVZ KIFK DHQRVUDIP HOMGE\ \KH
SURFHW DUH X\WKOD Z HNHHG B\ \WH GHOH | IIRMUH GHERIN JHHIDAG Z KLIFK LGRAHDAHY JUQETELOW R \KH
PDAUDD: D HADD 6HBRRYH FRP P LOMRQ\MKGREI LH/\KDASHAL LD \BLJHAP HBIIF SKDA/R DD
RUHKDYHEHHQ\KRZ Q\R SUH HIHQDE FRFHOADAM P HBDEHDUQY P LGHDOYLQR \WH I LGHJSUIRSAPNZ KLBIIDQIXH
WP DQVFRDWH =XRHADD 6KLHAZD

6HBRLYH FRP P LOANRQ P HKRGY DH XKD EDHE RQ DQVRARSLE SURSHWAV R \WH RUH DQG UHDWG R YDU LY
SURSHWY R FRQANMMHOAP LGHIY HJ - P HAKDQFDD HBRMFDD RU DARAIF SURSHWAY \KHIP DOH SDURQ

( GRUF 3XOH) UIP HQBNRY (3) LV RGH \XAK \MRKQTXH \WDAH SRRW G I HIHGFHY LQ HPRMFDODQG CRRXIF
SURSHWA/R DP DARLUIDEN/FRP SRHNBKDA/AR\VHBRRYHD | UDIP HOMAM 3) Z RIWE\ DSSOLQ) KLIKO® HHIHWF
HBAMFDOSXOH/ H - SXOH ZIW D YHY | DXASXOH UMH WP H Q/ \R P DAUDY P P HYHG LQ D
AHBAME SIRFHNV@IXNG X\VKOD Z DA IHBRME AIXGY/\KAK DVZ DARUDUH P RIH UWAMAYH \WDQ \RIG/ DALY
SXOHUNHWP H |RAQ) VKD HY/ WURXIK \WH LP P HYHG P DMUDD 8 SRQ GVFKDUH D SOWP D AKDQGHIIRP V
\WDVDAHV/H SBMYHH SOOMRQDIRY WSDAZ D WURXIK \KHP DALIDD DQG\WHFRIS\HR \WHSDWP DFKDQEHO
SIRSAH D \KRAN Z DYH WDASURSDI DMV WURKIK WH P DMUIDD HPAURG (TP LF 1WDIP HQBMRY  7KH KLIK
\VHBRALYW R WH SURFHW DMV | URP WH Z D \H HBRMFLW DQG \KRANZ DY/ LQMIIPAZ W SK\ MER FKHP LFEDD
SURSHWAV/R \WH P DMUIDO GVARQMXANAY LQ P LGHIDOVSHAL LF HPRMFDOSHP WYY DG FROGARYW DASKDH
ERXQEDUHY GFDID HIKDGRAH\WHHBRWE | LHT | RIAQ) WHGVAKDLI HWUTP HY\R \KHHERXQEDUH/ DG LR DIQ)

\WH ONHIKRRG R QVAKDLUIH DR \WWHAH JUIQ ERXQEUHY 7 KH FRP ELCDIRQ R \WH \KRAN Z DYH Z L\ CFRX\KIFE
QVARQMXA FRIFHQADMY \MMB! WX DASKDH LOMICAHY $ QR HADD FDAQ) EUDNDIH DAKHAH
FRXQEUH DIBZ Q) I X@IEHDARQR FRP SRHONVIURP \KH | HHG P DMUDD 7 KH SRMIOR KLY \WRKQTXH W
LP SURYH CEH.DARQ DQG JUQEEMV R RUAVZ D/DDHG GP ROMDAMGE\ \HYHIODAWKRY $ QG HAID

: DY HADD 6KLHADD 94X HADD X CESTFDARQ R D\AKMARUH Z W D &Z FDWM
JUDCHKD/ QR HABHH UHBRUMG

7KVZ RN OP V\R LOYFWMDMWHLQ OHFHR \BR ( 3) DESURFKHYI RIWHP LHIOSIRAHMQ) R DOZ JUDGH
VAKARH FRQBEQQ) FDWAMIAM 7 KH | LIXNADSSURTK FRQIVIQXMQ) WH ( 3) WD HOARUSUH FRIFHOADIRD
Z KLB! LQ \WH VHARQG DSSURTRK \WWH ( 3) \WRKGREBI\ LV P RW® XVHG IRURXWKLQ) P SURYHP HQALQ WH P LGHIDD
CEHDARQ EHQ) H SHAMS LQ BRI DSSURIKHY ( 3) Z DV SHIRIP H3 DASERWADD! R EHKUMP XOWM LQBMUDD
SIRHMQ) FREEMRY/ DQG R KDYH WH RSSRIWWQW \R LOMHUMDM \WH LQOHIH R \KMY \WDR HOARQ WH
GZ QIHP FRAHHDMRQ SRR

0 DMUDYDQGP HMRGV
2 LH\LP S®&V

7KH RIH XVHG 1O WY MG 1V D WD VAKIARH [URP \KH +$ P P HBIQ G-BRUWGFDAG LQ WH ( JIHELUH 1Q
* HPDQ 7KH+$ P P HBIQG-BRIWY/DSROP HBTE G-ERIKDNRP SIMA/D6Q, Q =QVNIQDUGDIWHY] HG



\KDB FOOBG 6FKIHHM])  6FKXSSOQ DG + LaBU 6RO +$ PP HBIQ LV ILGH\RPHIXP  JWINGHS
PP DQGSHRP IO FROMVR TXOWV DQGP LD P XVARYLWW DQG BRI Z W YOUDE®! TP RXQN R

IHBAY POQD . IHBSU DG 1 DSWIRFDH 7KH FDXMMAM 6Q2 P LCHDT DARY SUFASMIAG 1O
YHQBWR H PP \MANGHW\RIHKHUZ LW K& |ORIMM DAMB! \RXUP DICH DG TXOWY | RP LQ) KW
RH D/AKRZQIQ) L) 7KHP LGHIDT) DARQ LY J UBHVHD IV Z W GHYHERSHG WRANZ RUN DQG I @ABLQ) | RIDARY

6AKAARH P LGHIDT] HG Z W WD LY P RIWARP P RID GFDAG LQWWH I RRE DR \KHNDLD EXWADQ\RP HIY HY/DBR
EH 1 RXQG LQ \WH KDQILQ) Z DD 7 KHVAKWARH KHIG JWDEH IRUBQLVIERW  ZW  GHMPIQGE ; 5)  7KH
P DVUHBP HQIOFRP SRIMRQ REIICHS | URP ,&3 DEDOMV LV 612 $02 .2

0 J2 & 1D 2 DG 72 7KHRHDORARQEQ/  )H2 SP &X  SP 6

SP=Q SP: DB SP$V

6 AKIMARIH\CP ST Z DO \SHAP HY FRAKMS D\MJEDIY Z W I @ADLQ) XDV YHOQPIV P IRRARSIF YIHZ R FDAMIMA JURZ W
[URP WWH YHQZ DOY\RZ DB/ WHRHQMJ [URP B VR W KWHSHRRYHD

$ FFRAQ) R G-BRW HOAFDBXOIRY/ | URP 0 [CHDY IEHDNRQ$ @OMY 0/$ PRHWID ZW R \WDIQ
\WH \CP SO GHUYH/ | URP FDAIMMIMY Z KLFK 1 SUP DU DRRADMG \R TXOW DG P LD )L
0 RSKRRILFDE  FDAMMIM JUDQY DUH SUHFRP LW \XEKHEDOW HXHADD , W P HIQ GLP HAULY CERW
7 P BMEDWFBYD/\PDODY/ 7 P FOQDOR EHIRXQG , WKRX@ EHP HQMRHG WD / $ Z DV SHIRP HGRQD
[P SBIFXKHGGZ QR 7P DGFDMILGIQR IWRARY 7P 7P DG 7P IRU

SUAHQIY ELD/UHDAMG\R\VAMEY) DVIQAFDAGE. +HQJ HATD

Others: 17%

Feldspar: 3%

Mica:37%

N Quartz: 31%

BWKAMH R P LGHDODIRADIRYY | RUFDAMMIM LQ D VAP SBIRXKHG EHBZ 7 P QEHIDAG FDWIMIM JUDQY DUH GRV
FROIGHIHG EDHGRQO LGHDD LEHDIR)S COMY UKV



TKVRHKDVDRX\KCHOW R LERW N KWPHDXUWHG Z W DYRG ®Z HHJI\ [P SCRAMIV DG D %RG
ZRNIQE R N KW

7KHVIPSBVZHHFRBAMS P 1URP \KH P OQDAWG\RD 3- K HMDFHR +$ P P HBIQ P LGH DAKH
GMD P )L SQAKAIRY , \MONIWKRXGEHERWUWR UBOFH 7KHWRVIPSBY B 7Z R\VIP SBV

7 KDQNW @KHE R \CP SOV Z HIHFRTAMS DAKH\CP HEGFDNRD EXVDAD QLI HHINEDAM 7 KHVOP SO URP \KHI LW
\[P SO AP SLJQZ DVXVHG | RUMAMY \KH FRQYHIRDOURXM DQGWH\CP SBHI URP \KH\VHARQG FLP SLUQZ DY
XVHG | RULQMAMDAY) WH IQOHIFHR \WH ( 3) \WKQRBI\  1Q \WH BHJH LADIRQ | GZ \KHAN7 KH SDMF®! ] H
AVMBEROR WHH [P SBVIVILYHRIQ) L] $ P LMUGQJIUDEHZ DV REVHYHG | RUWHH\E R \IP SBVZ W
DIJWHR | RUWH\CP SBIFRIDAMS GAUQ) \WHI LLXYOP STQ) AP SILJQDQG | RUWH RGHFRIBRMS
OUQ) WHVHRQG P SILJQ 7 KHER \IP SBVKDYHDOR DFRHEDIRQIQE  EHQ DG IRU
\WH\CP SB! FRIDAMS GAUQ) WH | LIKADQG \WHVHARQG P SLJQUASHRAIYHD 7 KHH VP LMY FRP BGHG Z W
\KH | CRAKDAKH \BR \CP SOV Z HIH FRIBAMS DAKH \CP H GFDIRQ LQ \WWH P LGH DERZ HG SHURWP LQ) UHICE®

FRP SDUARQR \WHUAKOVREVBICHS Z WK \WHFRQHQMRDCDG Z W\KH( 3) SDKZ D

) LIXUWH 5 HSORHP HQWS HT XHWMG

ja e

60P SR GADNRY LQ \KH +$ P P HB1Q G-BRIMGUQ) \WH | LLIXADQG WH VHFRQG VP SO FIP SIJQY. GIWP DIH P RAILHG DWW
6RXSSIQOG+ LaBU JW BN ROWHUIKWP DJHP RAIHGOWM, HQHAD

SHSODFHPHQWKPDYWHFROOHFWLRQ ORFDWLRQ B MSJ

SHSODFHPHQW HGINSWOKHWIPED@H UHTXHVWHG
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3DV HAVIEWRQR WH\CP SBYFRAMSURP \KHI LG WHVHRQGFRBRNY AP SOLUJQ

( [ SHLP HQEOWHAXS
(3) SLERMWFDBIWY

7HAV ZHH SHURP HG ZIWW WH 6(/ ) 5$* 6FRUD SIBASDIQV) L) )LL) ZKIFK LV GAMIGHS |RUWH
FROMRXV KLIK YRIWH [P HQEMRQ R EXO\ P DMIDY 7 KH P RGX@USGWSDQALY FRP SIMHG R DMQIG
6(/)5%* K[ SBUMIHHDRUERYHIKE FRIMSURHN] RH 3= LQR Z KIFK GVAKDUH/RAFXU 7 KHIHHDRU
VABVWHPOQ/ 9 XS\REHEHD DG N0 DGLVASEGIR GHIYHIQY N SHUKRURWH3=

DOGWHH RIHVR \WHP DMIDOR EHSURFHMG $ | XCDWR \X P YDUDEGVLY SUWHOAMGLQ7CE®! 7 KH6FRID
3= IVAMIQH I ROWHWIQSRVWIG SRFHMQ) R PDAMIDD PP IQMV] H Z W DWWMURKIKSMR \FYHIOWK
G-BHAQ) RQ\SHAILF HHJ\ LCBXWDQG P DAUDOVSHALILF JUDYAW $ 1HHG LQ YLIEUDY AKXMWBQUSRIWV P DMIDD
LORWH3= Z KIFK LGFRUSRUIDAV DFRQYH RUWDAGLY. VIWEHE HHQWH HBRARGHY Z KHIHWHAHYH/DQLP RXQAR

HHJ\ SURSRURDOWR \WH BMGHIFHWP H ) UDIP HOMS P DMUDOY WHQ UP RYHG I URP \KH3= B\ \WHFRQYH RU
| RUFRTDRIRQLQ D FRQEIGH) RUI RUNXUKHUP DALIDOADQSRYADQG FEODARY ( GHI\ GVAKDUHG R \WH\CP S
LVEHMP LGHGE. FOBXDMY \WHNRXGV SHUHBRMFDOSXOH -33  DIXGANRQR P YROIW HDQG FOSCRANGRH
\WHDP XGIBOLQY -33 B WH\REOQ® BHUR QVAKDUIH/UHFRGGE WHW WP Z KHQ DP DMUDOLY SURFHAHG

7KV \REDHHI\ LGSV WHD GYIG-GE. WHP DVR P DAUDOWR JLYHD GVAKDJHG HHI\ YODHIQN KW

0 RUHLQRP DARQRQWHFDBXDIRQR \KH-33 FOREHIRXGLO=XR



6(/)5%$* 6FRIDSIBWEDQNHDMIQ) ( [ SRUH* HHDRUGFRERDMY $ ([ SBUH* HHDRU % ) HGLQRRQM RU & 3URHW
=RHZ MW HBRARGHKHDG ' ) HGRXWRQMM RU

&$' SHIEUR 6FRIDSDQNGRSEIDYY JHHDRY $ * HHDRU % * HHDRU & ) HGIQYIEDMY SDM ' 3URFHW
] RHZ W LGEXOVRMH RY () HGRWARQM RU [URP 3000 HATD



7CE®A

7KH BUHQWDWRLROQHRIODQG WKH IRPP DY WKH R OVGRHOQRW PDWFK WKH éQDO RXWE
WKH GDWD LV WISH MDPKH DFWXBQWMWIL R/E HRYR.LH

6FRUD H SEUHJ SOQWANXLSP HONHMG) VDG DQIH/

( TXLSP HQAYDUDE®! 5DQIH
" MBCRHBAE HOHBRWRGY HPRWRGHJICS H PP
IRIWH SXAHSRZ HJ H ND

SXQHUBAMRQUDM [ UHNXHA

&ROM RASHG

H +]

H PPV

7Z ROSSURTFKHVI RUKH( 3) WD HQAZ HIHLP SOP HRMGGAQ) \KVFTP S1JQ

H 7 KHILWXMISSURIFK 7RV Z DVSHIRP HGZ W \WHREMAMYHR DARXQ) UL \WH( 3) \WAKQRBRI\
FRX@S EH FROUGHIHG DV D SUH FRFHDIRQ S 2 GH ( 3) \WDR HQAWKAS R \KH P DMIDOZ DV
SHIRP HGDADAWKDJHGHHIN R N KWWY AVKDUHG HHJ\ BHQ) ARRHD EDHGRQ
SUAMRXVZ RUNVSHIR P H3 DADE \FDB

H 7KHVHRQGDSSURDK 7HWW  XVHG\KH( 3) M\ DVDPOAKLQ) HIXLSP HQVS I\MUD I LW 3)
\WDR HOAAS SHIRP HEDADAVADUHGHHI R CERW N KVWKHSURGENZ HHMHYHE DV

PP DQG\WHRYHY] HZ DV BBURAHXHG LQWH ( 3) STIQADAKH\IP HAVAKDUHG HHJ\ 7KLY
Z DV WSHDAMG \BLFH DQG \WHD WH RYHM] H DQG \WH XQEHM] H Z HH FRP BQHS 7KH RYH.DD
AVADJHGHHI\ ZD/HOODMS\R N KW

THWZ HHSHIRP HGRQDMP SBIR CERW  NJ SUVIRAMO RXWKHGDN PP DGMHYHGDV PP IQR@GH
R UHP RYH SDUBY Z KIFK DHWR I LCH TRUTHHEQ) LORWH ( 3) P OFKICH 7 KV P SB Z D/ WHY AYIGG LOR
X R USAHBYHVIP SBVR CERW NI IRWHWER( 3) WV

& ROFHOADARQ WAKN

&RAHQADNRD WAV Z HH SHURP H3 Z W DO R Gl / CERIDRY 6HSOWDRU 0 / 6 \R DARW \KHHIHR ( 3)
SUH WD HOARQ \KH FDWIWIM XSIUDAQ) MWIH ) RUWLY SXERH D \IP SB FRIAMS LQ \KH [ LIXAVCP ST
FOP SILJQ Z DV SUP DU® RXKHG QDN RXNKHJIRTBZ H5 B\ D FRGH FXKHUDQG \WHD B\ D UIRDAXKH\R
WOFHDOPDMIDOEHRZ 7P $ AURXOUVAIHHR Z D/XVHG | RUM) HFDXILFDIRQ $ P LOUSURAHEXUHZ DV
D5SOHG R D\KE \[P SBIR \WH SIRGAWR ((3) 7HWV  H A-BAKDAKLY \CP SBI Z D/ GUHR® |HG LOR \WH FRCH
FOOKHU

7KHD \& R WEEDLG WD, VZ HHXVHG G-BHAQ) ROWHM] HIUIRNRQWR SURFHW \WHN) @RV SUR LMD Z DVXVHS
\R\MIRHM] HILAMRD 7 P DQG\MHNOP SUR LD Z DV XVHG R \MIAKH ] HI ITRMRQ/FROVHAKDD 7 P



7P 7P DG 7P )L \KRZV\WH SURHGEUH DG P SBI FRIBRIRY ) RUHIFK \MAV
SHIRWP H3RQHIFK M] HIWTRRY | LYH SUIRGFNZ HHFRTBAMG \BAQIV GZ JUDEHP LGNV P LGEIQIV KUK
JUGHP LGNV DQGFRAHDM

([ SHIP HOBOSURAHXUHDQG\OP SBIFRIBANRDI RAWHWAVZ W \WWHO R @t / CERIDRY 6HS0DRU

& KDLDAMU] DARQ P HMRG
7KH SDWFH V] H QWIEAMRQ 36 ZDV PHDXUHG B P DRXBOMHYIQ) DV > QRUAINRY $ AXDD  \WHH DH
WIWNWHD M HY 6RW TRUWKLY P DWENH @7 HYH M H/ PP PP PP PP PP PP

PP PP PP 7P 7P 7PDXG 7P ZKFKHIEGGHWP DIRQR \WHSIRGANL] H/
3 D3 LH SOMQMVIHDEG — SDMQ ] HUASHRWHD

7KH 6Q FRQMMZ D/ GHMPIGHG B D SRMIE®!; 5D ) ORWAHIH DIO] HULQ WH VHRIRY UHDAMS \R \KH
FKOURAL DARQ R \WH SURGFV REBGHS D\MUWH\EZR ( 3) WAV 5 HSURHQBAYH \SOW R HOFK \[P SB1 Z HH



SXOH HG EH RUH DQDO MY DG FOLEDAG DI QWO KRAH 6QWEREDBY |, Q\WH VHRANRQ UHDMG \R FRAHADARD
WAV \WH6Q FRQMMAZ DVP HDXUGE © ' 6 ; 5D ) ORWAHFH\SHAUWRP HY  3KIIBWH 3: )
6SHAURP HAU

5HIDAQ SK\ VFOOWY \WH IRBZ LQ) WV Z HH SHIRP HS EDIRQ Q3 %RQG URG P LODZ RN L&
ZIWWDFRIQ VAWHOM]HR PP DQGYRGEDOP QY RNIQE] ZIKDFBRIQ) \VFHQM]HR 7P

5 HXOVDQG AVAXWIRD
&KDUDAML] DARQ R WHSURGXKFNVREWMLQHG DWUWHVE R ( 3) WMV

7KH36' R \WHSIRGFNVREICHS DWUWHER ( 3) \WAVLVILYHRLQ) L) DG WH UHDME SIRGEWM] HY3
DG3  DHUBRWOIQ7IE®  $ WRY BOAMRQIQSOMFOM] HOWMH N KWMIWZHAY  VREHYHS
(QUDIQ) WHAADJHGHH LGBAWUWRP  \R N KWOG W D BBANRY LQ SIRGEMW] H 7RI
KRZ HYHURYHDIDSUIRGAN] H UHSAIRY Z DV QRADGH® FRUHDAG Z W HHJ\  LCBXWP XAIBOLQ) \WH HHJ\
ICBWA DICARU 1P R N KWR GG\RDUBANRQIQ3 B DIRRU IR R

PP 7KV LV GH \R \WH GRQ QQHU BHDINRQKLS EHEHD HHJ\  LGBXWDQG M) H UHBAIRQ DV DHG
ROHYHGE \HYHIODAKRY YDQGHU:  IHBQHADD =XRHADD 94X HADD YU DORWKRZV
WH36' R \WHSURGAWREBEGHE D\MUD FRMMIRDORXKIQ) SHIRWP H3Z MW DN FXKHUGZQ\R - PP
5 HAXOWV\KRZ \WDAKH FROHMRDOPXKIQ) G \R FROWHUSURGEW: RZ HYHU Z KHD FRP SDUIQ) QRAKH Z KRB
SOMFGIV] HIDQJHBWRQD SOMFGV\P DIDUWDY PP )L IWADQ EH REVHLYHG WDWARQYHIRCDORUAKLOY
GGWRWHSIRGANROR DKLIKHIIP RXQMR 1 LGHSDMFBVARP STUHG\RWH( 3) WRKGRBI\ D/DHDG REVHYHG
B\ 7\AKX1J DQGOD

3OMFEB! ] H QWEXNRQ R \WWH \AKIWWEP SO EH RUH ( 3) WD HOADQG R \WH 1 UDJP HOV D\MUNKH \EZR ((3) WAV DQG DWWMUD
FRQMQIR ORI



70E®!

@ 7KH ISUHQWDWRLRQHRI ’QG WKH |RUPDRWWLIQY R OGERHOQRW PDWFK WKH 6QDO RXWE
WKH GDWD LV R/ ISH IDPKH D FWXB QWML R/G HRYR.IH

3RGAWI H/3  DOG3 RO WHVAKMACP SOVEH RIHWHDA HOAMDWWMARH( 3) > QIKRIRD ,QWHSUIRR \WHZ RG WD HON LV
PXWQKDD 7 KLV WKRXTS EHFRUIHRAMS SBDH @U-DF HV DG O \WUD FROMQMR DCRXKLQY

6 FKIRHEH RIWHDN HQV
6CP SBIDWMY( 3) SUHFRFHMDNRQWANVZHIWH QVAKDUHGHHI N KW
6CP SHIDWMY( 3) FOAKIQ) W7V H GVAKDUIHGHH\ N KW

SRMHURILCHXKIQY

3OMFB! ] H GWIBXMRQ | RUWH REVHYDIRQUDQIH H PP R \KH | UDJP HQV D\MUNKH \EZR ( 3) \WWV DQG DAMU D FRQMHQIRID
KLY

Y \WKRZ VWHBQIUDEHI RUHDAK M HI UDRNRQ D \AMUERK FRQYHMRIDOFAKIQ) DQG( 3) DVGAFUBHGLOWH

BHARD R \WHO DMIOY DG 0 HKRG/ 7KHH LV DQ LGRUDH LQ \KH 6Q JUIEH LQ \WH | ITRARYY GZ HIWDD
PP IRUWHER (3) \MAVFARP ELGHS Z W D V@I KWG-SBINRQ LQ \WH FROVANUIRIRY/ ) L 7KLV FOQEH



HSDQHG B WH IDPWVKDADY (3) WHDR HQVVHBRMYHD 1UJP HQV WH URRN P HBDUFK  SOMFGBY DH
SHHDD ERNHDIZ D 1URP WH KRWAURAN Z KIB JDQIXH UHP DQV FROMH =XR HADD VAKX 1O
P HBDG-BR W HAR \WH XQEHW] H1 RUD JLYHD MHYH PXWS HXOV\KRZ \KDAKH 6Q JUDGH LV YHY P LOULQ DD

V] HIUANRQ/R  WH SURGAWREVEEGHE DNMUFRQMHMRIDOAXKLY) . FRQLLP LQJ \KHQWH\VHBRYIWR ( 3)

6QIUDCHLQHIFK M] HI TANRQ D WLMH\E R ( 3) WAV DG D WUFRQYHQMRDCRKLGY

7R FRP SOUHWWH SHURP DORHVR \WH( 3)  DESURDFKHY \WWH PXP XOMYH 6Q AMUEXNRQ I URP [ LGH\R FROSHM] HY
Z DV SBRWG \R \KRZ \WH HIHAWHHY R D \HDPRWH \FUHQQ) DBSTHG DWW FRP P LQANRY ) LI 7KH
ADRIOUHIQ) L) WBUHHONWHUAKWVR DUIQERP AR P LOANRY IMVADEBEN1 R XSIWAQ) QR DM
D\HBRANWH\AUHIQ) MGFHIQDWIERP FRP P LQANRQ HIFK M] HFDW Z LOKDYHWH VP HIWDGH Z KLFK Z LaDEH
P LOURWHRUHDHDIHIWGH 7 KHAWNFHEHE HQWH( 3) 6QQAWMBXMRDGWHR XSIWDAQ) QHILYHY
DQLQAFDIRQR WHXSIWDAQ) GIWHR WHRH $ QLP SRYHP HOAQWH 6Q AMMBXWRQ LV REVHYHS Z W WH
\ER (3) WV EXVWALY [P SUIRYHP HQALY @P WG LQRFDIY \WDA( 3) WHDIR HASURYIGHE RID D \P DOKSWH
FRIHQADMRYIH | HAW7 KVP D BEHGHWR\WHYHY GZ FDXOMAMFRQMAR WHRUH P HIQQ) DIWDAMIQP BHU
R QVAKOJHVIQMIRNY Z W IDQIXH EP SHIQ) WHSUH FRFHOADARQH | HAW



6QPXP XDMHAWMEMWRODWMAMHER ( 3) \WVDQG CNAMUFRQYHMRDOFUAKIQY

5 HAWVIURP SK\ FDOWMMY) DUHILYHDLQ 7CE®!  DOG \KRZ VDQWWRY LGRBDH L WH CEIDIRQIQE R WH
SIRGAWRARIGHS WUWH\ER ( 3) \WAV $ VWWHIEDIRQLQG LVP HDXUHGRQWWHM] HI UIRNRQ PP

D0 K\ SRV FRXT EHWDA( 3) GG \R DQ LGRUDH LQ \WH FROWH | IIPMRQ R \WH FRQMOAR \RP H CEUDAYH
JDQIXH SDMFBV\KAK Dv TXOWY GHWR SUH HMQMIORXKLQ) R P IBOHQURKHG SDMFGY DQG FROVHIEHDIRQR
IDQXH $ Q LGRUDH LQ WH CEIDIRQ LQGH KDV QRAEHHD REVHLYHS EHRMH 0 RUH WAV DUH \WHD UTXUG \R
GHALP LGHWH FDXOVHR \WH LGRUDH LQ WH CEIDMRQLQE U MY GHWR \WH ( 3) WD HOARUDGRM-UI CRRU
&RMGHIQ) W LP SRYIGFH | RUMWH RSHDIRQ R D AR P LOANRQ STIQAVKLY UAXOWKRZ \KDAMLY FAHOMOWR
SHIRP CEMRQLQE P HDXUHP HAZ KHQWXG LQJ WHSRMMIOR WH( 3) \MKQRE\

7CE®

7KH ISYHQWDWRRQ@HRI DDQG WKH IRUP DWW WLQH RQ DWGRHQRW PDWFK WKH éQDO RXWSE
WKH GDWD LV R/ISH IZDPKH D FWXB QWWL R/E HRYR.H

5 HXOVUHDAG\R\WHIEDIRQIQA  \WHYRQGURGP LAY RINIQE  DOGWHYRQGEDTP LOY RINLQG R \KHVAKLWNCP SBVEH R
DGOWL( 3) \WHDA HQV

$EUDMRY  %RQGLRGP LQZ RN %RQGEDTP L@ RN
Qe Q& N KW Q& N KW

6 ARMRUIHEH RIHWHDR HQV

60P SBIDWM 3) SUH FRGAHOADIRQWMIN 7 HXV H
AQRDIHGHH N KW



6CP SBIDWM( 3) FOAKIQ) \WV7HIW H QVAKDUHG
HH N KW

7DE®) RRIGRM/
)R W R/HF KR VBAH | RMDHW P ISR W WWIDOXWHRQHH U IRBENG P >, Q VW U RWWHRWHE RUEROOHNWHG

FXW LQ KDOI 7KLV VKRXBREOBH F\RHGHFXN\H® B WHKBPIVIL W W VDPSOLQJ FDPSDLJQ

$ UBAERQIQWHIRG RGP LOZRINIQE  70EG! LV REVHYHS DWMU( 3) \WHDA HQMKXY FRQLUP L) \KH
ZHNQQ HIHFAR WH (3) WDF HARQ MY VP Sl $ %R URG PLOZRN I R N KWzD/
P HDXUHG | RUWH\CP S8 EH RIHWHDIF HQVZ KLB YDOHVR N KWRU7THW DG N KWRU7HW
Z HH RAVIGHS DWW WHDR HQIV Z KIFK. FRUASRQGY R D JUQAQ) HHJ\  UBANRD R DG
UASHRAIYHD 7KLY [P SIRYHP HOAR \WH JUQETELAW Z W \KH ( 3) WD HQALY (R BRQIHU QRIAHIE®! KRZ HYHJ
ZKHQSHJRP L) WHYRQGEDOP [QZ RINIQE  70E®! 7KW FRUWASRIBYZ W 7\AKXJJ HADD Z KIFK
\KRZ H5WDA( 3) WD HQAFDQ UAKONQ HHI\ \DYLQIV LQ \WH FRP P LOAMRQ WAS GLHA® D\MU( 3)  KRZ HHU
AG RNREVHYHDEAMRIDOHHI \DAQIVEVHIXHO® LOWHARP P LQAURQI BZ \KHHAP RUINHD GXH\R \WH
| IDAMUH QHE RIN JHHIDAMG GAUQ) ( 3) EHQ) ARQMP HG LP P HADMD LQWH QH WARP P LQARQ RS $ QRIMHU
H SOIRY | RUWHH UAXOV LY P DMIDOVSHALLE 1Q\KDAKH %RQG EDDP L@Z RN LQGH L GRADSSURSUDM | RU
H KIEMQ) \WH Z HNHQQ) HIHPAR \WH (3) WRKQRBI\  Z KHD \WH P DNVRU JDQIXH P LGHDOQEHDIRQ M H LV
FROWHUKDQ\WH FEQ) VRUHHRM] HXVHG | RUWH %RQG EDTDP LOWWX\MOD DRXQG 7P : KHQQEHDIRY
V] HLY K LAHQ® @UH WHIHHG Z LOEHFRP SRHGR P RUH UAMEQAP RRP LGHIDTF SDMFGV \IXFK DV TXOW
+HH \WH P HIQ QEHDIRQ M H Z D/ HAWP DAG \R EH |URP W 7P IRUTOWDGW 7P IRJ
FDAOMIMM Z KLBIWH FBRQ) VU M] HXVHG | RUP FDKUQ) \WHYRQG EDDP l@Z RNIQE ZD/ 7P )RU
WY BDRQ \WH 9%RQG Z RN LQEH WV \KRX@ BH FRXSB( Z W P LGHDOCEH DR DIOMY \R JLYH D BHWU
XQEHWDEQ) R WHUAXOV

$ VKK \WHYRQG URG PL@Z RN LGB Z W D FRIQ) \AHM] HR PP DSSHLY P RH UHBYDQNIRU
MG L \WH JUQEELON R\ RUH DQG LGHOM 1Q) DQ Z HONHIQ) HIHAAR \KH ( 3) WD HQWV7 KH HGHJ\
FROXP SWRQR WHFRP P LOMRQ ALXWURP FROWH | UDIP HQEAMRQWR RGP LA LH \EN.QJ LQR DFFRXQARH
HHI\ XVHG TRUMH | LIXATUDIP HQBIRQ AS  HWHUZ LW FRQYHQIRDORUZ W \KH ( 3) PHKRG LV JLYHDLQ
7OEGN ZIW \WH HHJ\ FRQXP SIRQ R \WWH NIZ. FAKLQ) MBV LP SOP HQMS LQ \WH FRQYHMRIDOSDNZ D
LOXMIGR \WH( 3) WHDF HOAVAXP DMGXMQ) \WHYRQGI RP XD QY. DQGWHRXKCEMNV I3 R \WHRMH 70EGI

\KRZV \KDAVXMQ) DO (3) \WDR HOMQ WH FRP P LOMRQ ALRXWGDG/ \R DD LGFBDH R WH RYHDD
FRP P LOANRQ HHJ\  FRP SDUHG \R WH FROYHQIRDOURAM 7 KLY FRP STUMVRQ \KRX@ EH FRQUGHHG FOUH X@
KRZ FYHUMGRHWHAVAKDJHGHHI YOIDHR N K WZ DVFKRVHD EDVHG RQ SUAYLRXV MV SHIRUP H3 DADE
\FOB! DQG W DV\KRZ QWDARHHHJ\ FRQMXP SIRQR DEDRK @E \FDBI( 3) HIXSP HQW AHHB/\WHRHR D
FROMRXY SSRWADID > QAKAIRY (' ) WKRXG EHUBOAGKHHE (3) WSRPIMBNH@ ) WP IRU
P LOUSHIRP DGRHY %4X HADD WWFRX@S \HH RUH BH SRIME®! WDADQ ( 3) \WDA HQASHJRUP HG DAD
AVKDJHGHHI GZHJWDD N KWAMDIQGFY D P DNHG Z HNHQQ) R \WH \CP SB1 GDAQ) \R D &Z HJ
HHJ\ FRQXP SIRQR WHZ KRBIFRP P LOANRQALXW



70E®!

@ 7KH BUHQWDWRLROQHRIODQG WKH IRPP DY WKH R OVGRHOQRW PDWFK WKH éQDO RXWE

WKH GDWD LV WISH MDPKH DFWXBQWMWIL R/E HRYR.LH

( GHI\ FRQXP SIRQR \KHFRP P LOMRQMKEVI URP FROWHI LI P HQBMRQ\R URGP LA |RAWH\ER ( 3) URAMY/DQGI RUD
FROMHMRIDOSDKZ D
(QHI\ FRQXP SWRQ N KW

&RDUH 5RG
IWDJP HQMARQ P L@

7REO

(3) THW SHARFHUDIRQWIAM QVAKDJHGHHI N KW
(3) THIW RXKLQ) WM GVAKDIHGHHI N KW

&RHUMRTONMDA HOMKHHHI\ FROXP SIRQR WHRXWKLQ) WhEVI RUFRDH
WP HQBANRQZ D/HAP DMG\R. N K VWJQ) \WHYRQG I RP XD@QY. DG \WHFOAKTELDW
IQH R WHRHPHDXUGWR N KW

& ROFHOADARD WAXN

&RIAHQADNRD \WAV Z HH FRQBAMG Z M DO R B / CERDRY 6HSDIDRURY FROMQIRIDI FXKHE DG ( 3)
SHWDMG [P 7HWV  \OP SBV ERNJURXQGDN 7 P 7 KH SDMF®! ] H AMEXWRQ DG \WH 6Q JUDGH R
HAK M H IUAMRQ R \WHH P SBV DH JLYHD LQ 70E®! WA EH REVHLYHG \WDAKH \CP SB! [URP \KH
FROMQIRQDOSDAZ D LV V@KW | LGHJWKDR WH RH SUMRAO \WDAMG Z W WH ( 3) WRKGRBI\ ZW D3 R
7P DOQW 7P IRJWH(3) SUHWDAMS \CP SB $ Q LFUDH R WH 6Q JUDEH LQ WH FRONHWAM] H
| UIRIRQ 7 SQMUAIRY ,QWHSIR WP LVZUMKDLY  Z RB/DQG\WKRXG\MHDEHFRWANG®  Z D/
DOR REVHLYHG | ROWH\LP SBISUYRA® WM Z WWH( 3) \WAKQRBRI\ LQ\WHZ KRBICP SBIYV
LQWH ] HI IIANRQ 7P BXVIKLY UAKOWKRXTS BH FROUGHIHG FOH X@ MQRH \WH DHIDIH KHIG JUDGH
ZD/\NDK® KUIKHJLQWH ( 3) WHDMG \OP SBI FRP SDUHG R WH RGH R \WWH \LP SO XVHG | RUWH FRQMQIRIDD
SDAKZ D 6QD%G 6QUASHRLMHD

70E®!

@ 7KH BSYHQWDWRLRQHRI IQG WKH |RUP DLW WLKH RQ OGRHQRW PDWFK WKH 6QDO RXWES

WKH GDWD LV WIGHIMDPKH DFWXBQWWL R/E HRYRIH

3 DINFBIM] HGWMEXWRQ DG 6 QJIWGHR WHMIP SBVXVHSIRMWHO R &1 \REGI WV

7HKQRB\ [P SOP HIMS | RUWHI LUWVLDI P HOBARQ WS



8SGDWHG Y

3DINFBIM] HGMEXWRQ DG 6 QJIWDGHR WHMIP SBVXVHSIRAWHO R &1 \REGI WV

7THKQRBI\ [P SGP HIMS | RUWHI LUXVLDIP HOBWRQ WS
&RQVHRARDCSDNZ D NIZ. RUX\KHY/ (3) 7HW
P DWFXP XO 6Q P DWFXP XO 6Q
7P
7P
6l] HFDW 7P
7P

7RED

$ 1\MU WH FRIFHQADARQ WA AZ DV REVHLYHG WDAZ KLB! ( 3)  SUHWHDIMG \OP SB GG \R KLIKHU FRFHOADAM
JUG 1Q DM H I IRIRY/ GZ HJUFRYHINY Z HH OFKIHYHS 7CEG! 7R DWHW/ \WH SHIRWP DFHR P LGHID
\FEOUDARY D DEHNOM P HKRG LV VR FRP SXMWH HILEHR PAYHY ,QWMYVADH 0 DH)' IDIUPV ) L

Z HHVHBRMG\R FRP SDUHWWH\VFBOUDARQH I LAHA R ERK\IP SBV 70EGN DG) L) \KRZ VWD

H , QWHM] HIURIRY 7 P \KHFRFHUDIRQ\WMAGHIRP HSRQWH( 3) SUH\WHDAG\LP SO
GG \R DKW KIKHJIWGEH FRFHMDM 7KLY FDQ EH GH \R D KLIKHJ FDAMMAM CEHDIRQ
+ RZ HYHU KLY URXOWKRXTS EH FRQUGHIHG FOUH X@ MQPHWHI HHGJUGHR \WH\CP SBIIURP \KH
FROMQIRDOSDAZ D Z DV BZ HIWDQWHRHR \WWH( 3)  SUHWHDMG \LP SO W
UASHAWHD 70E®I DQG)L)  DORKRZ WDAKH\BOQIVDQG \WHEZ. JUDGH P LIV \IMD
FRQEICHS D KLJK TXOQMY R FDAWLMN UAXEIY LQ BWHVR CERXW H Z KIFK LQAFDM/
\KDAFDWIAUMLY GRAZ HOTEH DAGLQERK \CP SBV

H ,QWHM] HIURIRY/ 7P DG 7P DJUDNGRUBDHR \WHFRFHDM JUDCHZ DY
RABQHS Z W \WH 6Q JUDEH JRQ) 1P R |RUMH M H TUIRIRC > QUKANRD
IURIRY \KRXGEHUWSOAGE  |URARY SBDHE 7P DGIRP R
IRUWH \IH IUAR SQAMUAIRY  IURRY \KRXG EH UBDORG B IUARY SBDHE
7P BXWZ LW DEZ HJBQURYHY 7KLY \KIJHIKDAZ LW DKLIKHUTXDQMY R P DMIDD
FRIDARG LOWHFRGAHOADAM  KLIKHUP DV SXQ@ \WH FRGAHQADM J UDGHZ LO@GHRBDH 7 KHDP RXQWV
R QWH/ 1Q WH IOV DG GZ JUDCH P LGB LQAFDMY \KDAJDQIXH P LGHIDY DUH DOHG
QEHDMGLOWVM] HUDQIH
H,QWHMVIHIUARY 7P \KHFDAMAMM PD EH BAWU CEHDMG LQ WH ( 3) SUHWHDMG
\[P SO 7KH FRFHOMDAV R ERW ( 3) DG FRYHQIRDD FUAKHS \IP SBV \KRZ HG D P LOU
PHEOWRMHY [ERW  KRZHHIWH( 3) \OP SBI\KRZ VD KLIKHJ6Q JUDEH DIDQWV
DQG BZ HJ P DV SX@ DIOQW 7KH QWA 1Q \BOQIV DG GZ JUGH



P IG3IQV LGRS 1Q WWH [LCHAMW] H TUIANRY 7KLY IV QRAVGH R AN R CEHDIRQ EXVWR
WWRKQAOMWXHY UHDIMG VR WHO R 1 \ME®T 1Q ZKIFK YHY | LCH FOWAMIMA SDMFBY FQ EH

LQAVAUP LQDAMD GIIIHS\WRWH\BOQIVE, \WHDXDI BZ SKHIRP HRQ * XSWDUG<)

7CE®

7KH BYUHQWDWRLROQHRIODQG WKH IRPP DLW WKH R OVGRHOQRW PDWFK WKH éQDO RXWE
WKH GDWD LV WISt MDPKH DFWXBQWMWIL R/E HRYR L

5 HXAWVR WHBDHDODOMY I URP FRAHQADNRQWMVSHIRP HZ W D0 R &1 / CERIDRY 6 HEDIDRU

7HKCRBI\ 1P SGP HOMS | RUMHI LUV

1LDIP HMBWRQ VNS
&RQYHMRODOSDMZ D ((3) SUHWHDW HQW
THW
6Q 6Q
POV o v PPV v oy o

> QUUKARY , QWHSURR WLVFROP QDSSHIW YHY
\P [, WKRX(S EHHIDLIHG | RUDEHMRLUZ UMY R \KH
LQRP DARQLQIGHSBDH@RFHWDM

+LIK JUDCHP LG3IQIV
7P GV

| RZ JWGHP LGV

70aQV

)HG

&REA-QADM

+ LIK JUDGHP LGV
0 1G3IQIV

7P
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70aQV

)HG

7P &READIDM



7P

2 YHDO

+LIK JUDCHP LGNV
0 LG3IQV

| RZ JUDCHP L3IV
70a0QV

)HG

&RFHDM
+ LIK JUDGHP LGBV
0 1G3IQIV
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0 D HADUP ARP SDINRQR WEDDIRQHILAHEA R \WH( 3) 7HW DGR \WHFRQHQMNRICSDAZ D

: HIKQ) \WHUAXWVR DOM] HIWLANRY/E. WH PDXVR HIFK M HIWRNRY W DV SRWE®! \R FDBXDM \WH
SHIRWP DFHR \KLY JUDAW \FEOUDNRQ M MKP 1O \WH Z KRBIVEP SB 70E®  DQG) LI 6P LOUEHDNRY
ZHHREHYHG 1Q ( 3) DG ARYHUREID FXKHE VP SBV DV \KRZ Q LQ WH 0 D HUGDIUWPV ) L $
FRIFHQADM Z W D KLIKHJ6Q JUDGH Z DV REBBQHS Z KHD D ( 3)  SUHWHDA HQAZ DV DESTHG EXVWKQEHU BZ HJ
UFRYHIHY/ 7 KHH UAKOV \KRZ \KDMQ \KY FDH \WHH Z D/ QR [P SIRYHP HQMQ \WH JUDYIW WEDIDARY R
FDWIWIMZ KHOLQFOGQ) DQ( 3) WHDN HOAQ\KHFRP P LQAMRQALFXW



7TKHO R® \BEGI WV Z HH SHIRUP H5 Z I WH REWMRRYH VR FEVQ D | LWAMCSSURCRK WIDBECQ) \WH DGYDQMW HY
R (3) SHWDKFHIMQ WH I XUKH) XSIWDEQ) MWH/ 61CFH QR P DINHG 1P SIRYHP HOAVZ DY RACHS (R
XS WWWZ HHSHIRWP H5

& RFOMR/

( GRNF 3XOH) UIP HQEIARY ( 3) WA HQAL DQRYHOP HARG | RURIHI U P HQBANRQ\KDAKDY BHHQ\KRZ Q\R
EH CE®! \R HWHULQGFH D GHOH | IIRMUH GHE RN Z MLQ D P DMIDD WHIE Z HINHQQ) IWRUSUH HIHQIDED
| WP HQASOW R D P DALIDOZ W KLIKHJP HBDFRQMQN G-SRWY \WH P HBDEHDUQY) P LGHDY \R D ILGHIM] H
| IRMRQ\WDQZ DIMURN $ VSOWWR DZ IGHUZ RINR H SBIWBZ. JUDGH ( XURSHDQ RIHG-BRIW D FDXAMIMM RUA
XQEHZ HQV( 3) \WDR HOMR GHMP LCH Z KHMHU IWFRX@ EH Z HINHHG RU FRFHOADAMG \R [P SURYH \WH
HRQRP LEV R \MD EHH LADIRQ |RUWH P LCH ( 3) Z DV SHURIP H3 DASLERWADIB! \R EHAKUMP XOM LQGMMDD
SIRHMQ) FREGMRY/ DQG R KDYH WH RSSRIWQW \R LOMWMDM \WH LQOHIH R \KY \WDR HOARQ WH
GRZQP FRAHQADARD SURFHWHY 7Z R CBSURDFKHY | RUWH LP SBP HQUIRQ R WH ( 3) WD HAZ HH
LOHAMDMG 7 KHI LUIXNASSURTK FRQIMAGLOXMQ) WH( 3) WD HOVRUSUH FRIFHDARQ Z KLBILQ\WHVHRIG
DESURDFK WH( 3) \WAKQRB)\ Z D/SUP DU XVHG I RUPXKLY)

7KHYRWGURGP L@ RINIQE  SHIRP HSRQWH( 3) WHDIMGP DMIDY\KRZ HS DUBANRQLQHHI GHEG\R
FUOVK \WHP DMUDO Z KLBIWHYRQG EDTP LY RINLQGH  UHP DLGHG TXUWMWBE®! DQG DLGRUHDHLQIEIDAYIW Z DY/
ROHYHS 7KWV ANHD GAHR \WHG-BRW HWR \RP HZEHDAG P LGHDLQR DM] HI IIRNRQ\VRR \P DI RUWH
\MIVP HOQQ) \MX\P DMIDOSRWED FRQEIGHS P RUH UAIMBQAP RIRP LGHIDIE SDMFGV \IKFK DV TXOWV ) RUD
EHWUXQGHWNOEQ) R WHH UHXOVDQG FRQLUP DIRQR WH K\ SRKHIY DEANRDOMIN \KRXG EH SHIRP HG
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DB\R KLY DWFGIFDQEHI RXQGRIHD, KBV GRLRJ P LGHY
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' HYHBSP HQV
.PORS$ )W ' - 71Q EDVHG P DMUDY Dv DEYDGRHGE DORGH P DMUIDY | RJQALXP LRQ EDMIHY
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Y7KH (OHFWULF 3XOVH )UDJPHQWDWLRQ (3) ZDV WHVWHG DW SLORW \
Y7ZR DSSURDFKHV IRU WKH (3) VWHS ZHUH LQYHVWLJDWHG SUH FRQFH
Y&RPSDULVRQ ZLWK WKH XVH Rl FRQYHQWLRQDO FUXVKHUV zZDV SHUIR
Y7KH WUHDWPHQW ZLWK WKH (3) OHG WR D UHGXFWLRQ LQ WKH %RQG

Y8VH RI (3) OHG WR D ORZHU UHFRYHU\ Rl WKH FRQFHQWUDWH EXW LW

$SSHA] 6 XSSOHPHQWDU\ PDWHULDO

7KH IROORZLQJ DUH WKH 6XSSOHPHQWDU\ GDWD WR WKLV DUWLFOH

OXOWLPHGLD &RPSRQHQW
6XSSOHPHQWDU\ GDWD

4XHULHV DQG $QVZHUYV

4XHWRXU DUWLFOH LV UHJLVWHUHG DV D UHJXODU LWHP DQG LV EHLQJ
, ] WKLV LV 127 FRUUHFW DQG \RXU DUWLFOH EHORQJY WR D 6SHRPDO ,V
LPPHGLDWHO\ SULRU WR UHWXUQLQJ \RXU FRUUHFWLRQV

$QVZKHV

4XHUAKH DXWKRU QDPHV KDYH EHHQ WDJJHG DV JLYHQ QDPHV DQG VXU
30HDVH FRQILUP LI WKH\ KDYH EHHQ LGHQWLILHG FRUUHFWO\
$QVZHKHV



