6 $VLD 3DF - &0LQ 6BXINEWH 6

2ULJISQWVQ FOH

'‘LHWDU\ RSWAIPAKNRPIBRXX> RPHDV W\
DHGY IRUPRQWRG RYHUZHLJKW DQG
FKGEUHQUEDPRNDUWD

JLWULDQQD &D&AD Q,IQQHUXIPW PIXGKIXKDPPDG 50QQYWDLQ $
06F (UIL 3UDIILDS@WRROWUQDZDWL +X\Wek. GD G BIRBW L Q
3K’

'HSDUWPHQW RI 1XWULWLRQ )DFXOW\ RJ OSHGIWR @D Q8 QWKW \XLIPVR DA
+RVSLWDO -DNDUWD ,QGRQHVLD

BRXWKHDVW $VLDQ OLQLVWHUV RI @XFBMWLRRU2 VIR G L[ QW LIRXQV BH I\
5(&)21 3XVDW .DMLDQ *L]L 5HJLRQDO 3.*5 -DNDUWD ,QGRQHVLI
IDWLRQD®ISMIQFQG )RRG &RQWURO RI 5HSXEOLF Rl ,QGRQHVLD -I

% DFNJURXDEMBOMULNWMY ZLWK D VSRPHUID WRMHJDFLG UDWLR KDYH EHHQ UHSR
IDYRXUDEOH HIIHFWV LQ FR @ RZMRYGOH RSP B WEVWHIG) LG WV FRQVLGHULQJ
UDWLR Rl WKHRH LPSWRYLRLGWKH QXWULWLRQDO VWDWRFRRBRYHUZHLIKW
IRUWLEHDUQSURJURZRPGBYMQRBHBUGDEOH RSWLPLVHG GRPWJIDRFXVLQJ RQ

RPHJDDWW\LQWIDAH IRU REHVH: FHIRDVUKVY K BDENG 6 WX G\ $HFURY V
VHFWLRQDO VWXG\ RDVXERQ 8 WHW ABME ROA\DREBEBEDIUMDDQG  RYHUZHLJIKW
DQG REHVHIJBRXGEGHRQ W K H FE®\VP B VRIRMFGBHIVFRUHY DQG VHOHFWHG WKUF
VWDJH UDQGRIP VDPSGDOD ZDV SORQFRRHGIFRAWWRHDVVHVY WKH FKLOGUHQT
LQWDNH OHYHOV DQG IRRG SDWWHUQV :H FRQGXFWHG HWRW® DGE VWUXFW
WLI\ IRRG DYDLODELOLW)\ D FRHWAKELIDH WD BIR\3 GRISELHEIGE-C® HW\ P H D O
SODQV ZHUH GHYHORSHG RQ WKHKRBBSWLIP RV HE® KD WW/I IS0®IQQ DXDW.IVMOXNG HQ H L
WULHQW LQWDNH UHTXLUHPHQWY ZLWKLQ WKH DFFHBS MDD MAR D PURQXW UL H
LG UDWLR IH®R WBPN EKMOZHHQ DQG ORUHRYHU WKH PLFURQXWULHQW LQ
WKH UHFRPPHQGHG GDLO\ DOORZDQFH RU WRWHRDEBDGE &3 BED JIHQ WHRRP PHIG
FOXVURGVRSWLPLVDWLRQ PRGHO XV RDBWKH®KWY ADDXGR SX\WYRQGHRU HFRQR
SODQV WKDW DSSUR[L PDMIHRE KH UZXW UKW @Q G RIBPHWH FKLOGUHQ

.H\: RUGGLBYRSWLPLOYLDWHRQ SURBRIDIP RQHJLREH VB UHKQ

,1752'8&7,21 ZKLFK ZLO®DEM MBRWR P L FREW i 8PHRR
*OREDOO\YDMKHQBHHRI REHVLW\DLQ PXQLW\
WLRQ KDV DOPRWWHHRXEOHIBRUHR' 6RPH VWXGLHV LGHYDHAORSIFGE QWK RW R E
WKH SUHYDOHQFH RI FKLOGKRRCDVVRFLDWHG FRP\S R IORIWRG@ LFL W
ZLWK PRUH WKDQ PLOOLR(ORZUDGH LQIODPPDWLRQ (RG RIGILERNH
WKDQ \HDUW HIHIKQN R EBRE NBDHAR BV X EV WDHUFHH \6 U R G X A BIlSI IEW \R \ SIRLIG V
RI WKHP OLYLQJ LQ GHYHORISDQY W L EGIEDFPGMQLI ODP P D W RU M \DREBHISQ R
XUEDQ ,QGRQHVLIQHBIPM\ RWRNHS DWRWYVUVWRS VL IGFD/ERI R ORRKR D W
FKLOGUHQ DJHG \RXQJHU WKDQ WXV SURPRWLQJ UG NORPPHHARDR Q
KLIKHU WKDQ WKH QDWLRQDO SU HQULFK H/G (GH FSWRPSQRWVR WKIRULQIODP
REHVLW\ VWDWXV RI DGLSRVRHOWH \GWHY@B G PHV
2EHVLW\ YMTXHF®&BH Rl YDULRXV

VXFK DV JHQHWLF SUHGLVSRVIQW Ly mmme o r oo s gs g gare
WDU\ OLIHVW\OH DQG ORZ VRFLR % Ewtﬁﬁ%g \%ﬁ &Ké’ 8OLYH
EH UHODWHG WR XQKHDOWK\ IRRG % D_éé:[;io \géDLbl-|HQ, cé TSR DN

VXUH WR DHIGH QNRGHIQWHID WRR GO G K R

D
RYHUZHLJKW DQG REHVLW\ KDYH @%M@E§W§Bé’ﬁ&@%&%%Ij_URQWLLCQD)%HPDLO F
WKURXJK D®QBYRKERREVHU LV R RU QEHDYFK vV IIHIFSM YH W REHU, QLWLDO UHYLHZ FRI
VHYHUDO FRF/RHUEIP®LWLHWR KDPYH QHHPMPLEHHE HIYLRQ DFFHSMIAE
SDFWV LQ ODWHU OLIH VXFKXDMVABRN Rl WEMFQWLRQDO RSSRUW



2SWLPLVHBRYCHWHIHILBKW DQG REHVH FKLOGUH®

UDWLR RI REBJRPHIWW\ DFLGVWQ ZDRLWWONRFRKH )DFXOW\ RI OHGALALQH 8
VLGHUBPGVEHFKHVH IDWW\ DFLGV IDI'G%HR H IMXHK @ N WDXEROEAQHHW DO +R)\
SIXAD\V RI HDFK RWKHU VLD QR 81 ) (7,.

,QWHUYHQWLRQ ZLWK VXSBORPHQRUBWLRWRIPRPEWDLRQ ZDV SHWRUPHG
FRPELQHBPAHMK) FHUWDLQ GRVHV WXADDK LRW 2 NWM KRRZXMIKFHK VR F H B W LIERX B G
GLHWDWHQ@WRQ ZDV GHPRQVWURWH®GH WR LD[GWMQ ERBAHYHU SEHRDXVH
ZHLJKRWM GDMHH FWAFK DV LQ GHFUSDWMWIHUBR 8 U MK WKH. | VEHEBDTEWIRF KIL J K
IDW PDWWQG KLS FLUFXP |HREZMH UDRIVKHHID F\ DQG SRUW MRQ W LLRHR G5 CBVID WY R
VWXGLHV RQ GLHDDRQ H QRAXMINIOQ VRRXK®F QRW EH XVHG DV D UMDBUHQF!
DQG RPWHBDWH LQYHVWLIDWHG WKRHLERKGA EKLOIGW HRVWRXS ZDV XVHG O
UHOD W HIGV HIL HRNW V QXWUGWHRXNWRIE® GDRU FKLOGUHQ

'LHW RSWQL FELVEROMLGHULQMHWKH UDWLR RI RP
DQG RPHIDV VLJQLILFDQW GHQGXEWLRIO/R{H ORZ
OLSRSEHRROH QGG RRD\ EH EHQ®IL 6DPSOH VL]H Rl HDFK JURXS ZDV FDOF
WUROOLQJ RYHUZHLJKW DQG REFPDWLQJ IRU D SRSXODWLRQ PH®Q RI I
RSWLPLVDWLRQ SODQV IRU REHVIYLRXV VWXGEHVIRU QRUPDO WURXS
DQG GR QRW FRQVLGHU DMXXH RFH/ IRU REHVH JURXS : LWK
IDWW\ DFLGV DWW U LWIPR®DEBIWHRKLOGUBRUPDO

,QWHUYHQWLRQ IRU RYHUZHLJK\VFKEUHQ DQG RYHUZHLJKW IDR)GYR EEH |
UHFRPPHQMI®E& GLMMDYHQWLRQ LV\LQFOXGHG
DSSURDFK WR RYHUFRPLQ@HKX\WD HGHPDUL F REHV LW\

HGHQFHKHRISWVLWLYH HITHFWV RI 6DAWORQW SRIRFIMEXRI@ IRU

ORFDO IRRGV LQ LPSURYLQJ WKH GQOOMULMWIRIGD ODWVVERW XWD RS XIQEGIHZD V )
QRXULVKHG FKLOGUHQ FDQ VHUYHNDRQ &RIGH®U HRYU ZFR-RGE R MDDIE OL V)
RYHUZHLJKW DQG REHVLW\ LQ FKIKIE UGS QY HJIUDW HGS WH B DWDKVFINRNDY LLQ | R
UHFRPPHQGDWLRQV VKRXOGLED EEMHY HEV RAH DR AMFUGHQOMB IRU WKHLU EI
DQG DFFHSWDEOH IRRGV DQG WKWMKWRKRXO 6 QRRIQWR SRIRH YA WKRIRU GL Q.
IDFWRUV IRRG SDWWHUQV |R®W\IFKRIOGLEH® ZW U H RIRR Y03 HGJ & Yy BIRY & KRHY K
DQG UHDOLVWLF IRRG SRUWLRQ VZHHVK\N VD QIBORE BYVHWKIHRX8SDFW RI
WKH UHFRPPHQGDWLRQV RQ RWK H U) RUKWIRKH QS ¥ HIQ &HW KHU B Q GIRPRO\ V H C
PHQW PDDHLJKMRXS E\ XVLQJ D UDQGRP QXPE

&XUUHQWQHDRPBQRJIUD KDV EHHQVKRECWIRLE XU YREDUMNQG D WRW®O RI
GHVLJQLQJIPGUBWLRANEOPIL ILHV GWKIK) ZHWMIE VOOMKH RYHUZHLJKW DQG |
GLHWP IREDWLRQLEYU MWVDW GHHWDWM UHTXLU
DUH DIBSWRPER G E\ ARQVLUBRG DIIRDBMEEROOHFWLRQ
LWV3 LV D EHQHIL RLADD PIRRRISRAII) RRG SDWWHUQ
RAWLPLVHG GLHWG® UREDKEHVIHWFKQ PERG S DWWHUQV RI WKH FKLOGUHQ ZH
FXUDWH FDOFXODWIRQWHRHQWW U IKWDER RB®\QL G WHWB DQG ZHUH GHWHUPL
GLHW IRSDWLRQ WKURXJK /3 KDV QRWHFHDN & HFIRQ VHGHRGY LRY GD\VN ZHHNH
DGGUHVGRRGERE® VLW )\ GD\ 7KH IRRG SDWWHUQV ZHUH DQDC

JRIPSURYLQJ WKH QXWURZWLRQWD QXY WDW XD WRLEYMWLPH IRRG IUHTXHQF\
REHVH FKLOG#HPRRWHG/ LQUYDVWERBMWIIRQ VL]H RI WKH FKLOGUHQ
SUHVHQW VWXG\ SUHVHQWYV RRWLP (U MWGEQGIL WNRAPG DQBS ® B Q ¥\ LAHARW $D O F >
UDWLQDFID@®AK\ IRRG AEVUIFRQWKH BRBMIP RI WKH DYHUDJH GDEBLJKINDN

RPHJDDWLR JURXS ORUHRYHU SRUWLRQ VL]H ZDV

WR WERXPLDQG PD[LPXP SRUWLRQ VL]F

0$7(5,$/6 $1' 0(7+2'6 LWHP FRQVXPHG E\ WKH FKIHQRGKWQ L
BWXG\ GHVLJQ DQG VXEMHFWYV JBXS LQ D GD\ )LQDOO\ D IRRG OLVW

7KLV PMUHERY DO VWXG\ ZDV FROQGXBWRESNVQ WZR VXEGL
WULFWV RI (DVW -DNDtWHPR@EWK® GZAKHRQ DJIHG
PHW QWKGXVLRY¥FRKNIMGLE) LQ (DVAWKIHNDUM®DWHG LQIRUPDWLRQ
DW OHDVW RQH PRQWK EHIRUH WKWHRX® X@WHWWNYUWZVKEZBUWMKHRREEFWHG
PDVV LQGH[ IRU DJH ] VFRWDHD Zd$E=JHRAMUAWEKWILREY RRUPKLOG IHHGLQX SUDFW
6' ] VFRUH 6' RU RYHUZHLJIOW WDMG REHWDERRY RU EH Q/LLHEINVO LDAYD |
GUHQ ] VFRUH ! 6' DQG WKHLFDU® JWKHUD/UADU H STHREAX IQAMDDWY EUHDVWI
O\ ZLOOLQJ WR SDUWLFLSDWH E\ WRIW EHDIL WIKH GQ LU PIRE@ BH G HQ®IGWW I
&KLOGUHQ ZHUH H[FOXGHG IURP WRHFMMFBROQERUEFKNVMBDODHWRUQKWLFV R
LI WKH\ KDG PR\HWISHDRIVIQGURPHURG RIWRRPW KH LQWHUYLHZARL OALRMAHR®
WKHLU PRWKHUV ZHUH XQDEOH WR gRHRP $0Q IUFEVWH. W RRSHEON IMUBWGRQ Z
KDG D VHYHU HQHHFWIHRXW FBULWDHDNV HIURP D PDUNHW VXUYH\
TKIWWXG\ SURWRFRO ZDV DSBURYHG E\ WKH (WKLFV &R
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(DVW - SXUSRVLYH

v

3XOBGXQJ DQGDWRPINE 'LVW

v

3LVD 7LPXU 5DZDPDQJXQ &Lt
9I®DJH

v

R FKLOGUHQ PREWKYV IURP FRKRUW GDWD
ZDV VFUHHQHG E\ XVLQJ DQWKURSRPHWU\ DVVHVVPHQW

_________ v v

: FKLOGUHQ ZHUHI-I[FOXG:KGOGUH@ DBRQWKYV

I FKLOGUHQ PRW Kj ZDV VFUHHQHG E\ DQWKURSRPHWU\
|

|

LEWoGRrRPO)

UDQGRPO)

FKLOGUHQ PRHBNKYV DVHVVPHQW
FIGUHQ PR PRC :

v v v

: FKLOGUH -+ I FKLOGUH -+ FKLOGUH 4
| PRQWKV XQGHU ( PRQWKY QRUPI] PRQWKY RYHUZHUJKW DQG REH
|

v v

FKLOGUHQ ZD UDBQIGORIF®\HG DOO FKLOGUHQ D
VHOHFWHG + PRQWKY RYHUZHLJKW
DOG |

VDPSOHV ¢ 4

FKLOGUH
PRQWKY RWHIDNZBUREHVH
DV VDPSOH

J)LIXUBDPSOLQJ SURFHGXUH

'DWD DQDO\VLYV ,Q XVLQUUWSWI D GLHW ZDV SURSRVHC
YJRRG LQWDNH DQDO\VLV WKH IRRG SDWWHUQV DQG LW LQFOXG
(DFK IRRG LWHP DQG LWV QXWULHQKNFRRPMHDMG SHQW DN B RIDIRREG/ %HIRL
ZHUH PRGLILHG XWLIBRWERYV . QOWGRQSWOEWMG WKH IRRG SULFH SHB HGL
DQG WKH MRHIIRPHRDWHQW M LIAHHWBIQBRED[LPXP IRRG L WBHIG U\ WRDW XZAHHGH
XVLQJ WKH 9LHWQDPHVH 7KDVWL ROIMEG 8@ X MRRIGH @ RP 8 RWX IGIHHAHHRQ 'Y ER Q W\
WDEOHVWUKHQW LQWDNH OHYHOV)RIXERWK JURXSV ZHUH

DQDO\VHGLXXMIPYH\ IRU :6(6RZV
75230('5&&18QLYHUVLWDV ,QGRQH)

ANALYSIS PROCESS FLOW DATA SOURCES

'LHWDU\ GLYHUVLW\ Design the menu Food pattern

7R DVVHVV PLQLPXP RRIGWD UM GH. Y3 (food item and portion) <11 -Food list from both group
LOQWR VHYHQ JURXSV RQ WKHMEIRQ )
&EKBEUHQ ZHUH FRQVLGHUHG WR P —
GLYHUVLW\ UHTXIQIXIPH® \B W | OMIDR | | Detemined minandmax 1 | |
GHILQHG IRRG JURXSV QIXPMHIR EG F

-Daily eating frequency and
portion size of normal group

JURXS ZHODN BVUIKLIHUHQFH | BRPW\HL \l/

GLHWYV Determined the price / 100 gr Market survey
edible portion of food <711

2SWLPLVHG GLHW GHYVLREIQ WALR)XJ \L

/LQHDARJUDPPLQJ /3 LV D WRRO - Based on RDOA_ UL and
FDO DSBIRRDFKLHYH W KA BB VWWRKI | | nurien requrement bt on €| DR
/I3 FRXOG DONV® GH YIRS PIHVGH/G RBILI| | recommendation (min — max)
I X Q0. XwW URDQAEHOT XD RRZIW KRRQVWUDL ¢
,Q WKLVIXWXGRINIQHIDVRIUDPPI _ '
VRIWZDUH ZDW W@{%MP IO/ HG Calculate with LP constrain
IRU HDFKEYURXBRIQEHHGRPLQDQW |

WHUQV RI FKIHOGWBRQDHUBD VWG Pl jyLjxuBQDO\WLY SURFHVV IORZ XVLQJ OLQHDU




2SWLPLVHBRYCHWHIHILBKW DQG REHVH FKLOGUH®

(QHUJ\ UHTXLUHPHQW ZDV FD O FXOROUWEZB® JK\WP ¥ 0 XS 8 ABQAUMWBRY QR UHYV
DYHUDJH HQHUJ\ UHTXLUHPHQW FID®RUWHKW H$IDW DFLSOIRAYORVERG\FKLO G U
ZHLIJKW LQ WKHJIJQWUPDRXS E\ WKBWHUQZHEKKWGD®G REHVH JURXS ZHUH \
DIJHG: PRQWKV OLQLPXP DQG P D[QPRRYBHDHEHGE D \BRWROXRIH FKL
UHTXLUHPHQO\D WHIGHEF FRO OHFW L QK W KPHH BLQQPXPH RI WKH FKLOGUHQ L
DQG PD[LPXP HQHUJ\ OHYHOV REWRQWHG/ | DR MIKAHUREKWUVWULEXWLRQ
HQWV 7KH UDQJH RI WKH UHTXLU©® WP DFRMNVD FW UQ 8 Q W FIDPFHODUGRLFQ BI [W H
RPHJIDQBHRDIDWW\ DFLGV ZDWEDWHKE REWEFEBABEWURXS DQG WHLILQWWKF
EOH ODFURQXWULHQW 'LVWULEXW DR 5REHWN BORXSRI ZHGHK PRUH WKDQ
J\ UHTXLUHPHQW RRHKHU RWH.RD LQ K@ XR/SMWROG ORVW S DMGQ W Q1 ERGMF D Wi
PLVHG GLHW VKRXOG EH OHVVHWKDIUH VHRUWRQ XMUIKH @ WKHLRDX L6 XWHKIRX L
PHQW LQFOXGLQJ YLWDPLQV DQGORKEBVDMVERWY BHRWKBWPZQWIE VLPLOL
DFRUGLQJUMRRWRHQGHG GDI508 DFRR2DBQFK LQHLKKRRRWGRBOQRWHZRUN

IRU ,QGRQHVLDQ+FKLIWGW HRY DWBWB PLRI WKH PRWKHUV RI FKLOGUHQ L
LPXP UHTXLUHPHQW DQG WRGOBHAUDREHVXS 3H R XISQ PIDINHY ZREGGLAVLRQ PRV W
IRU WKH PD[LPXP UHTXLUHPHQW 7PEAOGUHQ LZHLKKW) BURR® KDG HLWKH

)LQDOO\ WKH VRIWZDUH SIDRVHGRPU QXRVRPDQHEYOMREMVMQ ZKHUHDV WKR\
ZKKWU WKH GHVLJQHG GLHW IKXO I LVOKBHA BRUMDKKNY (DXQMGU REH R DO RMEOR DG S H
PHQGDWLRQV LQFOXRPHIIUDY LRPBOGWVKH PHGLBKRBBXVRQWKO\ LQFRPH
WKDQ WHEKXPPDDPWLR DQG ZKHWKHU UWRK IV VEZY WKQQWRGERYHKW DQG REH
UDQJH RI IRRG SULFHV DQG WKXV DUIRXSS ZD®HD Y X RWIKIHW R 8 UH.QVRCH K L J K
VRIWZDUH SURWWHIEP DIOAMIRWUQIDAFIUWHHB RPG D RWG ZL W K HU B KWQ RWARDED OW K H
UHGXFLQJ WKH DPRXQW QR KIHR QX WRHHPY M{BHEGLMDXUH RQ FKLOGUHQYV |
UHTHRRHQWY DQG RSWLPLVH WKH GLRWQLPXP ,'5 PD[LPXP

86' ,'5 7DEOH
5(68/76 7KH PHGLDQ %$= VFRUWHLWEXIWRKS QR
$ WRWDO RKLOGUHQ* DRARWKYV ZHDWHi 6' ZKHUHDV WKDWWQDW&HRRM

VFUHHQHG WRIRPHWUD @QWQIGU WKHQJBEBRSBVIDIVHG RQQ HEFRNVK JFKROOBWHQ ZI
WKH EDVLV RI WKHUU ®ISEOGFRHUH ZARPHW EHLQJ EUHDVWIHGZHLIJKWQ \
WKH LQFOXVLRQ FULWHHLIHFWHGHUM REBIQIERF O\ VLQ WKH RYHUZBLJKW D

7TDEOHHQHRIKOIDUD FW KWRIWMADICFY RE RYHUZHLIRWHD Q @ REWKN FKLOGUHQ

1RUPDO JURXS ®YHUZHLJKW DQG REHVLW\ JU

&KDDFWHULVWLF 9 9
&KLOGTV VH]

%R\

*LUO
&KLOGYV DJH

1XPEHU RI KRXVHKROGYV PHPEHU
1XFOHDU_ID®PHOVRQ
(IWHQGHG!IDFHWOUXR Q

ORWKHUYV HGXFDWLRQ OHYHO

1R VFKRROLQJ 3ULPDU\ 6FKRRO
-XQLRU +LJK 6FKRRO
6HQLRU +LJK 6FKRRO

&ROOHJH B8QLYHUVLW\
)DWKXIFDWLRQ OHYHO

1R VFKRROLQJ 3ULPDU\ 6FKRRO
-XQLRU +LJK 6FKRRO
6HQLRU +LJK 6FKRRO

&ROOHJH B8QLYHUVLW\
ORWKHUYV RFFXSDWLRQ

'RUNLQJ PRWKHU

+RXVHZLIH
)DWKHUTV RFFXSDWLRQ
3HUPDQHQW MRE
1RGHUPDQHQW MRE

'LG QRW KDYH MRE
%UHDVWIHHGLQJ 6 WDWXV
%UHDVWIHG ZLWRRXRROFRYPXD D
% UHDYUWVKGFRQRBPRRZIRUP X O D
1RQ EWHDY EXW@FRQWREIRUPXOD

"OHGLDWY “SHUFHQWLOH

I+
I+
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7TDEO +RXVHKROG PR(IRRG H[SHQGLWXUH DQG GLHWDU\ GLYHU"
REHVHH@IPGUPRQWKYV

&KDUDFWHULVWLEF %RWK JURXSIMRUPDO JURZSHUZHLJIK @%@(H

REHVH JUR

+RXVHKROGYTV PRQWKO\ LQFRPH ,%5 WKRXVDQG - +
'DLO\ IRRG H[SHGWHOXDEHHRI FKLO+ +
PROWEK'5 WKR'XVDQG + A

I+
I+

OHGLDQ %$=
'LHWDU\ GLYHUVLW\ VFRUH
OLQLPXP GLHWDU@GHQYWUVLW\ IXOIL
)XOILOOHG

1RW IXOILOOHG

"OHGLDWY “SHUFHQWLOH
’:OHGLDQtFPD_[Q GDWD LV QHHGHG LQ /3 1XWULGB6XUYH\
86' ,'5

Q
0DQQ :KLWQH\ ZLWK VE8JQLILSID@EKH Y D &WKING!

TDEC%UHDVWIHHGLQJ VWDWXV DQ ILOC

OLQLPXP GLHWDXO IG DYHHQWN W\

0

%UHDVWIBMX&ZLQJI VW YXOLO OH G IRWOLOOHG SYDXH
%UHDVWIHG ZLWKRXRQ BFROUWXPLQJ IROORZ

%UHDVWIHG ZLWK RRQPRXPDQJ IROORZ

1RQ EUHDVWIHG EXWRRPRRBRMXIPLQJ IROORZ

.UXVND@OLY WHVW ZLWKSVLIQLILFDQFH YDOXH
EOH WKH QRMHPIXONRXS ZKHUHDV WKH VHUY

7KH GDLO\ HDWLQJ IUHTXHQF\ R EWHDWHNE/MITHWADL\W G/M XG M GVRD DWKHHU BD |
WKUHH PHDOV DQG WZR WRRFHWP HBE@H PHWWOPLON LQWDNH LRR @ WIKEGIUM G
SODWHLWKWWRQVLVW RI VWDSRHW HD@RISALIG PECGHSQWREW SFU
WHLQV YHJHWDEOHV DQG/LYVWLWNRFHRDGENQRLWRV VFRH W\SLFDO LQWDN
SRUWLRQ RI VQDFN IRRG7 RN GBXIOWNHWDE®®X ZDV GHYHORSHGERVHQJ /3
TXHQF\ Rl HDFK IRRG JURXSPBRQWPHHIRR® WKHPWRLWK LWV SWLRH ZH
ZHLJKW JURXS ZDV XVHGHPVQL QH WIRM\QZTH FR X @GMHMO JRW WKH DSSURSUL
IUHTXHQF\ Rl HDFK IRRGS¥U R X'%HIC) SUMKMD 8 DOOW IRRHQW W BTWKUSURSRVHG
PHQX 7DEBHFHSW IRU GDKH\FRERGPBWIYH 7HEBWHQWYV H[DPBQMMGR G DHW I
WLRQ IUHTXHQF\ RI GBWLUWQSGRG R AHQWEDMRUGHDFK PHQX W\SH EDWHG RQ
WR WKUHH WLPHV D GD\ WXV DQGRORARBEPR@WDXFSWLRQ $OWH!
$ WRWDO RI IRRG LWHPV ZHUH HOIXR ZGHE VO OMKER G HRAOD WIRB CED VLV
UHFDOO %RWK JURXSV REWDLQH®HAHMRRUBDDWLRY VRKHHGEKWHODX W\S
GLYHUVLW\ DVVHVVPHQW KRZHYHD\ WKH) FHUBBQWQOHKRIZKMUKH EUHDYV
VFRUHV UHYHDOHG WKDW WKH RVYMNPHB LUIRKWI RDEXREHYVHRIURSE®  'D\
WHQGHG WR KDYH D KLJKHUZWER K& WHCD @ KRU @ BAYKHEXR DPBOZKR ®LG QRYV
JURXS OB EHKIQ HDRX LUURKS WKIO REQLARX®D DQG IRU 7\SH "D\ IR
GLHWDU\ GLYHUVLW\ UHTXLUHPHQZX R DAHG H) R RV ONRGGRLIIH B DEUM DBL | 1 H
HQFH ZDV REVHUYHG EMHVEDHHRISRUK H7KWHR S8V FHQWDJH @RH QN HDIA ZX @VIKI0Q
LQJ WR WKH EUHDVWIHHGLQJ O@WIWX%VUPRWW LEX VDIGHU RGWKRLVY G GLHW
ILOOHG WKH PLQLPXP GLHWDU\ GLVWXGLW)\QU B GGILRWERQT\W RHURK B RV Q JH
EUHDVWIH® GHRD RRZ IRUBROPRYHWKMN UHTXLUHG P IFRKRQ XWW HH QWRW DFD
VLIQLILFDQW SGLIIHBBIQFREVHUYHGURWHIURH ZHUH ZLWKLQ \®H $0OR5 WD
EUHDVWIHHGHMZHNQ FRXVGEH HQ ZKWURGH®HOWMIBUDRGHG XVLQRABJIDNKH F
WKRVH ZKR GOWK®RA QX6 KPP GLHWDDWICR YBYVEMWZHHQ DQG

UHTXLUHEGGW JLIXUH SUHVHQWY WKHDFRRRGJLEX)
7R GHYHORS DQHWSWIH MREB GG L WIRK UFIlWW L DW K HP LOHHYGH GRB WG ,RSIHAK L O (
JURXSHG LQWR IRRG JURXSYV YHBHU REXSD VIWQIBEG DWyREE RIRWPRKLIGD) MM

VXEURXSYVY LQ DGGLWLRQ IRR® LWHRBKHWVKXD WR QMUH EXQWMMBE YWFHRBWRHE @QDYQ W
VXPHG RU LWHPV WKDW GLG XRWVKBKHDD WHKSBQKWWE QUWWRIXD %\ FRQW
ZHUH RPLWWHG 5LFH ZRQWXPRGWE F R/AKBHR Q3D UVRL D O30 Q R UG IHIB & WH)D VW I H
FKLOGUHQ IROORZHG E\ FDUURMIVLQWDNH FRQWULEXWLRQ ZGMGIURP
ELVFXLWYV FKLFNHQ RQ ELVAEXQ®VROORZ KLIJK PLON FRQWHQW

IRUPXOD WIRKE@ YRIH ZDV REWIKHQHREQWRIPE X W LRRRIGRY RRPHRIIDY L Q WK



2SWLPLVHBRYCHWHIHILBKW DQG REHVH FKLOGUH®

7DE  (QHUJ\ DQG QXW XV LQ L 7DEO$FWXDO GDLO\ IRRG LQW
PLIDWLRQEPRGREWU SURJUDPPLC JUBXWKDWVEBVLQ RSWLPLHD®WLRADRRG
SRIUDPPLQJ

*RDO YDOXH

IXWULHQW FRQ VW B

CPXPOD[LPXP

(QHU I\
ODFURQXWULHQW
SURWHLQ J
7RWDO IDW J
2PHJD J
2PHJD J
5DWLR Q Q
&DUERK\GUDWH J
)DW V RQXVEDCPH. Q
9LWDPLQ $ —J

9LWDPLQ ' —1J
9LWDPLQ ( PJ
9LWDPLQ . —1J

'DWHU VRWOPQR Y
9LWDPLQ® %
9LWDPLQ®P %
1LDFLQ PJ
3DQWRWKHQLF DFLG PJ
9LWDPL® M
)ROLF DFLG —1J
9LWDPLQ-%J
9LWDPLQ & PJ

OLQHUDO
&DOFLXP PJ
3KRVSKRUXV PJ
ODJQHVLXP PJ
,URQ PJ
=LQF PJ

JRRG JURXS 'DLO\ IRRG LOQWDNH IUHTXH
/IRZHU $YHUDJHD[LPXP

6WDSOH
$QLPDO 3URWHLQ
30DQW 3URWHLQ
9HIJHWDEOHYV
YUXLWV

6QDFN

'LDU\ SURGXFW
9HJHWDEOH RLO
6XJDU
ODUJDULQH

" WSHUFHQWLOH RIHPRHQQ/MPSWLRQ IU
A WESHUFHQWLOH RI FRQVXPSWLRQ IUHTXHQF\
" W§ HUFHQWLOH RIHPRMQQNPSWLRQ IU

IXOILW®&HGHVWLP DWHG UHPHUDNY U RZH
DOP RROW K HD O W H lPHDWLVBIBIGIGHG WK H
8/ RI YLWDPLQQ@HUQRGPPBDEOH

' 6&866,21
7KH RSWHG GLHW GHYHORSHG LQ WKL
IXOILOOHG WKH QXWU L HWDML KT XD QG F
REHVH FKLOGUH®RQWHKE DU SDBWRFF X0
JD RPHIJWDWLR ZLWKLQ +W KHR XUDG BH R
DFKLHYHG 7KH RSWLPLVHE H®RBMGZD'
ZLWKLQ WKH UDQJW XU HG DRD \F K [SHEQ 1G4 I

"(QHUJ\ UHTXLUHPHQW ( ZDVHPIOERGDWKG FHPLOKODMMMRHMGDEOH IRUSWKH JH
ZHLIJKW .FDOPIZ[L\NHTB(UIQJHPHQ%@@

RQ DFFXPXODWLRQ FDOFXODWLRQ RI PDF) \?‘E%@Hﬁ/w
"0ODFURQXWULHQW EBVRW#RQ@($7BWDO IDWHVLIQLQWD®L UHFRPPHQGDWLRQV IF

+ ( &DUERK\GUDWHRPHID DQG RPHIPG REHVH FKLOGUHQ LQYROYHG QXP]
EDVHG RQ $, DV ®LMQEXP DRIPD[LPXP JREOD XVH WKH FKLOGUHQ ZHUH LQ WKH
(RI IQ(PmngpHE\]IDDVHEDIQ/gGSSOBSQIi%5/$IRU $/SWKIP VWX G\ SHHIRG UHIX LWWHKIHP HIQ W F R X
OLFUROXWULHOW EDVHG RO 58 boG 8/ UHGXFHG IRU UHGXFLQJ ERGI\ ,RHELIKW

"6RXUBMSURWHLQ DQG FDUERK\GUDWH QHVLDQ 3DHRELDWUR® $KJ JHMWWHGV MROXD
GLHW EDVHG RQ WKH UHTXLUHPHQWYV

RSHG RSWLPLVHG GLHW LV SURVHQOWHEY QWL Y Xy HRU RO s J MK HF IGLLC
WHLQV FRQW RLERMWMGWRNH WK D Q F&RXE B ot b RWEBLIOL HIXWULWLRXV GLHW
SURWHLQ LQ WKH RSWLPLVHG GIRPHMIMRYGERE HRVWHD QMWD Ny yH- YHQ WK
EUHDVWIHG UHJDUGOHVV R® RRE WKHPRY k Q\ HHROX/HXFAIGERGY ZHLIKW

IRUPXOD ,Q DGRMMLRY DSD® YW DFW ¥ HWRIWH A HEHOLQHV VKRXOG UHIOH
KLJKFHR@W ULEXWRUM WBNRP HQDW K M LdRHy P&V Q RIQFWHWD MW XIGR X S W H
RRWLPLVHG GLHW LQ RYHUZHLIKW HOGEYREARY DM QRO \YRR WR GHW|
ZHUH QR ORQJHU EUHDVWIHG GLHWDWHL@BWHYLRXV VWXGLHV LQ QX
6RPH DO WRHHUIXD WWRD Y W VRGN G L H WK BRI FGTPRQVWUDWHG WK D WIDGULHGV D U
QRWOIWRH 5'$ UHTXLUH P @MWMEMWZPWKYREWULWIRWEE $WBWKQW VWXG\

7TDEOEDWLQJ IUHTXHQF\ DQEDY KBERQRRYREGRW LK HJ BFDOO RI QRUPDO JUR

OHDQ WRWDO FRQVXFROVRHFXOWUYIQIBDRRORQVXPSWLRQ

(D WM@H YUHTXHQF\ 1XPEHU Rl PHDOM/HTXH 1XPEHU RI PHDOV
‘DNH XSDP %U H D RHD\OW
6QDFN
DP SP IXQFKHP O
6QDFN
SFEEHIRWDHHEQQHLDP
6Q DFN

"60ODFNLQJ DIWHU GIZLCHI[FCCWR DFFRPPRGDWH WKH VXEN



) &DK\DQLQJUXP

, SHUP BEDLL DQ WQ YMQEE SHPXVAWLL@MD

7TDE )RRG JURXS DQ

JRRG JURXS VXE JURXS

9 SRUWLRQ J GD\
OHGLD@L.Q 0D]

JRRG LWHP

6WDSOH IRRG
5LFH

5LFH SRUULGJH
%UHDG

SRWDWR
1RRGOH GU\

5LFH
5LFH SRUULGJH

6ZHHWHDG IURP VPDOO YHQGRU SODLQ EUHDG
FKHHVH EUHDG FKRFRODWH EUHDG WRDVWHG EUHDG
FKRFROQWH JWRDHG EUHDG

3RWDWR

,QVWDQW QRRGOH PLVRD

S5LFH ZLWK FRFRQXW PLEONH ZLWKPERRRQXW

5LFH QRRGOH
&HUHDO
$QLPDO 3URWHLQ

5LFH QRRGOH
&HUHDO

&KLFNHQ DQG LWV SURGXFW

&KLFNHQ
&KLFNHQ VDXVDJH
&KFNHQ QXJJHW
&KLFNHQ OHJ
&KLFNHQ OLYHU
(33

&KLFNHQ HJJ
4XDLO HJJ

YLV K

&DWILVK
ODFNHO

7XQD ILVK

OLON ILVK
3DQJDVLXV
3RPIUHW ILVK
OHDW

OHDW

OHDW EDOO
30DQW 3URWHLQ
7RIX

7HPSHK

.LGQH\ EHDQ
O0XQJEHDQ
9HJHWDEOHYV
&DUURW

&KLFNHQ IULHG FKLFENHQ
&KLFNHQ VDXVDJH
&KLFNHQ QXJIJHW
&KLFNHQ OHJ

&KLFNHQ OLYHU

IULHG FKLFNHQ ZLWK IORXU

&KLFNHQ HJJ
4XDLO HJJ

&DWILVK
ODFNHUHO
7XQD ILVK
OLON ILVK
3DQJDVLXV
SRPIUHW ILVK

OHDW
OHDW EDOO

7RIX IULHG WRIX IULHG WRIX ZLWK YHJHWDEOH LQVL(
7HPSHK IULHG WHPSHK IULHG WHPSHK ZLWK IORXU
.LGQH\ EHDQ

O0XQJEHDQ

&DUURW

SRWB LQVLGH WKH VRXBRWDWR LQVLGH WKH VRXS

6SLQDFK
6ZHHW FRUQ
6WULQJ EHDQ
%URFFROL
*RXUG
&DEEDJH
<DUGORQJ EH
7RPDWR
OXVKURRP
YUXLWV
2UDQJH
3DSD\D
%»DQDQD
/IDQVLXP
':DWHUPHORQ
$YRADG

$SSOH
5DPEXWDQ
6QDFNV
%LVFXLW
‘DIHU
(IWUXGHG VQDFNV
&DNH
6HDZHHG
JULHG EDQDQD
"RXJKQXW

6SLQDFK
6ZHHW FRUQ
6WULQJ EHDQ
%URFFROL
*RXUG

&DEEDJH
<DUGORQJ EHDQ
7RPDWR
OXVKURRP

2UDQJH
3DSD\D
%»DQDQD
/IDQVLXP
':DWHUPHORQ
$YRFDGR
$SSOH
5DPEXWDQ

&DNH IURP VPDOO YHQGRU
6HDZHHG

JUHG EDQDQD

"RXJKQXW

2WKHU IORXU EDVH ORPBRD VWUHGGILW KRRDINH VIECRPANJ EDVHG WUDGLWLRQDO FDN




2SWLPLVHBRYCHWHIHILBKW DQG REHVH FKLOGUH®

7TDE )RRG JURXS DQG St

3RUWLRQ J GD\

JRRG JUEXSURXS JRRG LWHP Q OHGLDOOLO 0D
*UXHO *UXHO
-HOO\ -HOO\
%UHDVW PLON DQG GDLU\ SURGXFW
%UHDVW PLON %UHDVW PLON

JROORZ RQ IRUPXOD

(YDSRUDWHG PLON

,FH FUHDP

&KHHVH &KHGGDMHFKHH
JHUPHQWHG PLON
OLVFHOODQHRXV

9HJHWDEOH RLO 9HJHWDEOH RLO

6R\D VDXFH 6R\D VDXFH
&KLSV &KLSV

6XJDU 6XJDU
&RFRQXW PLON &RFRQXW PLON
3DOP VXJDU 3DOP VXJDU
ODUJDULQH ODUJDULQH

LQWDNH OHYHOV LQIERWER IPRESPLVH WKH VHOHFWLRQ ELDV VDPSOLQ
GLHWDU\ GLYHUVLW\ WHWKHERRREZHUH DSSOLMBQWR WLHH) FKLOGRHQ
RI HDRRG LWHP WR HQHUJ\ LQGWDPLQLPLVH D Q WH/FSLRSDWHE GL @RBWUYLHZHU
FRUGLQJ WR WKH FRUUHVSRQGQRQ.WKH HQXPHUDMRRHG/ XGIEG HVWHK DT X HV W L R
LW\ DQG DIIRUGDELOLW\ Rl IRRG VLPSOLILHG D QRUSIRNWHNWHEW WX G\ Z
GILHUHQFH LQ GLHWDU\ GLYHUVLWVYREHWZ PHQV VEKORKRIIB BVWBBEQ EH WR W
RYHUZHLREWMVIHQ O/ RFLRHFRQRPLF BWWBWRFRDFLOLWDWH GDWD D@DO\VLV
DQ LQAGXHIDFWRDGGLWLRQ RXU IGXFWHG XQGHW ER®VHRXKGHUXDWD HC
VLIJQLILFDQW GLIIHUHQFH LQ WKIFRQ®XBG IRU Rl WKH WRWDORSDUWL
WZHHQ WKH JURXSV LQ UHODWWRCFHVV UHYHD ®HGGYR @ ZKRUNUHD V
IHG ZLWKRXW FRREXRUPIOORDIERBZZ [ $OWKRROK POHOMWLRQ VWXGLHV KDYH
FRQVXPLQRQRRWUPXKOLEDOPBYYRAG VXSSOHPHQWY WR GHPRQVWUDWH VL
VXPLQJ IRQ@ ORAILO QWEPNEHHRMD U\ ERG\ ZHLWKR®D O\ D IHZKDWK GLAHBO R\HG V
UHTXLUHPHQW :H FRQFXU ZLWIK VGLHWDUQWQ R® UXHS URDFKWKHRZKDYH (
RXV VWX GWMKDOL GHUVLW\ LV VWLVSHFLILFDOO\ UHSRUWHG LWV RUIHFW |
EUHDVWIHHNGE®FDXWEBWRR® IHGHFKWKH LQIRUPFWQRQUBRN®/ R FHR1 WAKG VH D\
TXLUH FRPSOHPHQWDU\ IRRG D\+HQFH WKH RSWLPLVHG GLHBOGHGEGHOF
VRXUFHV DFXW YODXH RI WKRIRWWJRPHJDUDWLR
'LHWDU\ UHFRPPHQGDWLRQV HRU ZKKAKREBVIEEWDQOXGDW L QD QWBKRPRP HJ
YHORSHG XVLQJ IRRG SEWMWHKWQWJID 5'$ UHTXLUHPHQWYV IRU ,QGRQHVLD
EHFDXVH WKH IRRG SDWWHUQW RI\HDBWWZHLIJKW DQG REHVH FKL
QHQ VKLIWHG IURP KHDOWK\ WAR R',Q VRPH RSWLPLVHG GLH®RPBIOW HUQI
OHVV ZH LQIRINGEMGSWYH Q \BMHRQHERPPHQWRROG EH DFKLHYHG[ZLWK O
DIWHU FRQVLGHULQJ WKH IRRG FFSHQGLWXUHRGHBKIB G\\G H IRQ R RPHI D
LV EHFDXVH ZH FRXOG QRW FRPSIHRRG VRXUFHV XVHG LQ WKH R®WLPLV]
ZKDW WKH\ XVXDOO)\QG RO BRMIB@B IRRG VRXUFHV KDG D KLJKHURRRO/W W
'RFWRU $VVRFXQWHEQLRBBRWRDWVRXUFHVY LQ WKH RSWLPLVHG FGLHW
PHQGDWLRQV IRU REHVH FKLOGUIFHSWDQFH RI D GLHW SRPQJDDBORRHU
FKLOGUHQ WR HDWQRBUWIDR@ MRBZWK D ORZHU FRYVAW HV VWK/NG BWLDIRUP
WKLV RSWLPLVHG GLHW LVWIRRQQE'DQG RWKHU IRUWLILHG IRRG VUJQLILFI
,GRQHYDBGLBRWWRBFBOQWRBR GDLO\ LQJ WKH MRPHIUM/DWLR EX@UHDWVKH DQ |
WLRHLFK LV VORRUWHGWLRR Y VIX BBSV S U L H
RI IRCRIRZIRUPXOD ZDV OPAHR/WHADA,Q FKLOGUW® XKARLOO EUHDVWOQHG Wk
PLONVK®®LRRUH WKDOO D GBMXLF RPHIJDLQWDNH WHIKUHDHRIOY WR EH I1XO
OWO\OR®Q UROPD\ OHDGIGMLRQDO EHFDXVH EUHDVWAPWIONX W HYK @®\RFWR K H
FRALBXLRQ RPHJDDQG RPHJDNVDNH 30DQW SURWH
,Q GDWD FROOHFWLRQ SURFHVVIWHPSHK DQG WRIX KDG D VOLZKWO\ |
XVHG IRRG UHFDOO DV RXU DVNH\RPHJOLQWDNH WKDQ GLG DQLPDO SURW
ILHG WKH SRUWLRQ VL]H RI IRRG IGLHWHFRRYHU SODQW SURWHLQV ZHUH
WR HQVXUHWWLKDQ W KH FSIRIRR®W KFHWRU WR ROMIDNHWLE D ®® WKH DIIRUGI
FKLOGUHQ ZDV FORVHVW WR WKQ'WKHVH IRRGV OMXPNGXBOBKLFRGUHQ D
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7TDE 'DLO\ RSWLPL]J]HG GLHW IRU R"

JRRG DQG SRUWLRQ VLI]H

\?VHLEIZ’(Iz $ WUHDZLWK FR(CIRO RQ 1.C %%UHDVWIHG ZILCIRO RQ IR & 1RQ EIHG EXW L(IRO RQIPX
%UHDVWPLON RQ GHPDQG %UHDVWPLON RQ GHPDQG
%UHDNIDODNLQ EUHDG J VOYFH ODMVWKGERWDWR JROORZ RQ IRUPXOD J JO BWV
&KHHVH VKUHGGHG WHDVSRRQ SRWDWR J GLFHV &RRNHFHWLWK FRFRQXW PWOHWHVSRRQ
FKLFNHQ OLYHU J VPDOOVSLHFH &KLFNHQ OLYHU J VPDOOVSLHFH
NLGQH\ EHDQ J SLHFHV JULHG WHPSHK J WDEQ®H VSRRQ
FDUURW J VPDOO VOLFHV 6R\D VDXFH J IWMSRRQ
6QDFN 7RIX EURFFROL FDNH VPDOO SLHFHVFXLW J IF1H VvV &DNH ZLWK FKHHVH LRVLSIHFH
WRIXJ %LVFXLW J SLHFHV
EURFFRDL
HJJ JU
8+7 PLON PO
FKHHVH J
JROGRRZ IRUPXOD J JODVYV
IXQFK &RRNHG ULFH J VADERR Q &RRNHG ULFH J WDEOHVSRRQ &RRNHG ULFH J WDEQ®HVSRRQ
JULHG SRPIUHG ILVK &DWIRVRJIX J WDLO 6 SLEXD/D\XU I J WDEWHVSRRQ
SRPIUHG ILVK J SVHFH THPSHKUHI JULHG FKLENHQ J WDEWHVSRRQ
YHIHWDEOH RLO DV WHODROGRR@ WHPSHK J WDEOHVSRRQ :DWHUPHORQ J UHJXODU SLHFH
6SDEK IUHVK J MOHVWBRRQ YHIJHWDEOH RLO J WHENVSRRQ
VR\D VRXFH J WHDVSRRQ
6SLQD/MKR XU I J WDEQ®H VSRRQ
2UDQJH J SLHFHV
6QDFN %LVFXLW J SLHFHV %LVFXLW J SLHFHV *UXHO J ERZO
%LVFXLW J SLHFHV 8+7 PLON J JODVYV
'LQQHU&RRNHG ULFH J VADERR Q &RRNHG ULFH J WDEOHVSRRQ 7XQD ILVK \HOORZ VSLFNPDOO SLHFH
6DXWHG PXVKURRP 6D XWHGYAJHWDEOH 6DXWHG YHIJHWDEOH
PXVKURRP J VADERR Q EURFFROL J VPDOO VOLFHV PXVKURRP J WDEOHVSRRQ
VZHHW FRUQ J VADERR Q VWULQJ EHDQ J VOLFH VWULQJ EHDQ J WDEWHVSRRQ
FKLENHMHVDXVDJ J VPDREBVO VOLTXDLO HJJ J SLHFH PDUJDULQH J WHENVSRRQ
YHIHWDEOH RLO DV DBVRRIEGG WRPDWR J VPDOO VOLFH
PDUJDULQH J WHENVSRRQ
ULFH
,'5”
JROORZ IRUPXOD ZKLFK FRQW DIQEG JRIRAHID J HGLEDWFKR WWAKREK FR@WBRPASBU J HGLEOH BRUWR ®QDG J RI RPHJD
SHU J HGLEOH SRRIVRIPRENDG J RI BAKHJD J HGLEOH SRUWLRQ

" 86','5
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YJLIXUWRRG FRQWULEXWLR® RMQHRPIHRBWLPL]HG GLHW IRU RYHUZHLJXKMW B FR REXNVIH F K
IROGRRZ IRUPXOD HE ®BIUWWPORYMMFR@DXMRUPXOD F 1RQ E UHDIROWRREPROOD FRQV XP

JLIXUBRRG FRQWULEXWLR® RNQHRPIHRBWLPL]J]HG GLHW IRU RYHUZHLJXW R FR REXR/IH &K
IRO RO IRUPXOLVWIHG ZLWILCIRO RO IRUPXOD F 1RO ELLCI OFRO IR



6 ) &DK\DQLQJUXP , 3HUPBEILL D8 W Q YDQEE $xKVWLL@DD

7TDEC3HUFHQWDJH RI IXOILOOPHQW RI QXWDFFRUGLQJ WR ,QGRQHVLDQ 5HFRPPHQGHC P RK

IXWULHQW IXOIMG RH@GW RI RSWLPL
IXWULHQW GD\V WRSWWUPWLRQ GD\V WRSWMUPWLRQ GD\V WRSWMMPWLRQ

(QHUJ\
ODFURQXWULHQW
3URWHLQ
7RWDO IDW
2PHJD
2PHJD
5DWLR Q Q
&DUERK\GUDWH
OLFURQXWULHQW
)DW VROXEOH 9LWDPLQ
9LWDPLQ $
9LWDPLQ
9LWDPLQ (
9LWDPLQ .
':DWHU VROXEOH 9LWDPLQ
9LWDPLQ %
9LWDPLQ %
1LDFLQ
3DQWRWKHQLF DFLG
9LWDPLQ %
YROLF DFLG
9LWDPLQ %
9LWDPLQ &
OLQHUDO
&DOFLXP
3KRVSKRUXV
ODJQHVLXP
;URQ
=LQF
'DLO\ IRRG FRKEXYBQG

IXOILOOPHQW EDVHG R@HU H FIRIPHIBHZDN WA IRQF X OPMDHG BFFRG\ ZHLJKW PHEQRQPHDWL EQ®\ BHRMOW HEB®W\ ZHLJKW FDUERK\GUDWH
ZHLJKW OLFURQXWULHQW UHFRPPHQGDWLRQ EDVHG RQ 5'$ )
7\SH Rl GLHW RBWHP Y JDI\W GROL WO BRRBRVYRKBAIND VW IHG Z L WEIROWRERI@VRKMEDQ E UHD VW | HGQEROMRRER QRAXAPX O D
" 86 ,'5
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DYDLODEOH LQ IWORRDW DQG RRIGHHRP FFHDQUNHWIMRQ IURP OLQL\EWWR RI +H
DURXQG WKH VWXG\ DUHD ,OQGHRQDLQRXQJ FKZBBUHRUH WKH RSV
%LVFXHWH WKH PRVW IUHTXHQW OG LIHVQEX® H G PM@IDF NRUEXHLIJKW BRQWUR
WKH FKLOGUHQ ZKLFK FRQGVRPEXMH VKRV DRHICREHVH FKLOGUHQL LI DSS
LQWDNH HVSHFLDOO\ DPRQJ FHKLOBUAH) ZKR DUH QR ORQJHU E
LQJ EUHDVWIHG O0DQ\ ELVFXLW SUIXUWKWHUG\UHTXLUHG WR GHWHUPLQH
XUEDQ DUHD DQG VXFK SURGX¥MFDQ VXVWDLQDEO\ DSSO\ WKHPRSWLPL
FKLOGUHQYWHIDYRENVY %HFDXVH RSOLDQFH ORUHRYHULVWGSWLPSUR®W QLN
KLJK FRQWULEMMWQRY IWRGFKQW®NRQ WKH LPSURYHPHQW RI WKH QXWU
FRQWHQW RI FKLOGUHQ FRPSOHPZHLJKW DQG REHVH FKLOGUHW®@®XVW |
VKREBGFRQVLGHUHG 7KHUHIRWHUH VWWR\LQWOEEH GLHWDU
7KH GHYHORSHG RSWLPLVHG GLIGHYHORSLQJ /3 EDVHG RQ GLHWV IRU
HRQXWULHQW DPRXQWV E\ FRQWIFKLOGPR®W RSWLPLVHG GLHWYV
H[FHHG WKH 8/ RI WRWDO YLWDPLQ $ DQG PDJQHVLXP 7KLV
H[FHADN VWLOO FRQVLGHUHG MDIHSEHEDXUBMH(WEH 8/ IRU YLW
PLQ $ zZzDV DSSOLI-I-REURQG\YILRV\ZD@UF(BUE!KLV VWXG\ ZDV VXSSRUWHG E\ D FRPSHYV
DUH PRVWO\ GHULYHG UBRY DQ LW RE PRIREXWHIX, QGRQHVLD ZLWK "UDVHRWP D G K|
YLWDPLQ $ ZDV FRQWULEXWHG E\RV WIKFAAEHRXW KRV Zih VK PR, i MO G- W K|
DQG IUXLWV ZKLF K DWRWUHIGKU Bgd W KH JDFXOW\ RI OHG LIMIH , RIS W@ BLVERQ Y H U
FROODERUDWLRQ ZLWK WKH +LJKBU (GXFD
FDQ EH FRQYHBWHG LQWRKMLERG /| 1" 5 (15 86%,' 4QR QU WRME W IIIH
8/ IRU RDUIXP LQWDNH UHSUHVHQ SUHSDUDWLRGQFD Q GD (MBELLRIX\FK LMK H ZRU NV k
SKDUPDFRORJLFDO DJHQW RQ@®D®I$UwWLFOH :ULWLQJ IRU ,QWHUQDWLIRRXDO 3
IURP IRREDWE&K®RZHYHU PRI)OWHD/NKAIURP BKDQNDU DQG 'U 3HGUDQD +DUYDUG
PHQX ZDV PRVWO\ FRQWULEXWHG 3XEOLF +HDOWK 'U $JXVWLQD 'U :LZHNR
RSWLPLVHG GLHW PHHWW WKHHGN3HUPDGKL 'U 3UDILDQWLQL )08, K'U 7UL\EL
IRU FKLOGUWH@® RQMXK V QRORJLFEQAVBYQ DQG 'U )HEUXKDUWDQW\ DC
'LHWDU\ ILEUH LQWDNH LV DQRW 6($0(2 5(&)21 *UDQW VXSSRUW IRU WKH
QRW FRQVLGHUHG LQ WKH /3 DBD(SURYLGHG WR 'U $JXVWLQD )08, E\ WKH
FXWH ZKHQ GLHWDU\ ILEUH ZDV F\?v%%—&5—92’—};—9LVE\)V’V—\(D—@‘SUHHUHYHL;—SV\\/—’[—877’8—5‘45HFWRU
WKH IRRG W\SH WKDW W \Q RWXDHD "2 > G o
DQG KDV ORZ ILEUH FRQWHQW 1rHYHUwKkHOHVV WKH GHYHORSHG
RSWLPLVHG GLHW IXOILOOHG WKHgPLQLBXRsGd(BWDU\ GLYHUVLW\
EHFDXVH LW FRQWDLQHG IRXU RU7iARUHN KRR GDIUIREDBY INEEKGDM WKH ,QG|
JUDLQV URRWVY DQG WXEHUV IOHNXQERRERQPHRA YUHYYK HEPRIHIYWING KHUH
DQG OGPHU\ SURGXFWVY PLONDQGLBKBHWHKWHKRIUY DEGWEGR QRW QRFHVVDU
PLQ BLFK IUXLWV DQG YHJHWDEORWVLDPQG DR RWXHDYYBERWWWHDABQ
YHIJHWDEOHYV
7KH RSWLPLVHG GLHW GHYHHBERSHO (PG &KLY VWXG\ FD
SOLHG WR RYHUZHI@KWQDWE RESIWVRYHK® KFFHYLW\ DQG RYHWAHE RQ\@ >
OXWULWLRQDO VWDV K\8DER@WYED bR DRYWWRP 222 ZKR LQW PHGLDFHQ
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