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2UJDQLF LV DPRQJ WKH PRVW FRFRSMHXHQ
DJULFXOWXUDO V\VWHPV IRU PROWRIDWH FKXDQ

VKRZV WKDW RUJDQLF DFKLHY HDWWXHH INH) LOFIXFE

LQFOXGLQJ VRLO KHDOWK E®DRPDMIHK KWW UDL
UHGXFHG HPLVVLRQV DQG WKMW\SKXWEB
DQG FRPPXQLW\ ZHOOEHLQJ
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7KH UHJXODWRU\ GHILQLWLRQ LQFOXGHV VLWH

GHILQHG DV +$ SURGXFWLRQ V\VWHP WKDW LV PC
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*XQVWRQH 7 &RUQHOLVVH 7 .OHLQ . 'XEH\ $ 'RQOH\ 1 3HVW)BRGMAL IDIQ\G VR (QYILQ RIQEPW B BADIDWERL HE) KB 1D U ¢
KWWSV 777 IURQWLHUVLO RUJ DUWLFOHYV IHQYV

3XJOLVL ( 5HVSRQVH RI PLFURELDO RUJDQLVPV()BF %XWSR IDWICQW A X EE VMOUMIDRQWR SHYWLFLGHV

KWWSV HIVD ROOLQHOLEUDU\ ZLOH\ FRP GRL DEV VS HIVD (1

2UJDQLF 3URGXFWLRQ DQG +DQGOLQJ S5HTXLUKPWOWY ZZ&)BFRIU JRY FXUUHOW WLWOH VXEWLWOH % FKDSWHU , VXEFK
6Q\GHU / B6FKRQEHFN 0 9«OH] IDVDIGRR DMQIHID @hF 5HYHDNEKF$YHOFAMJ 5HVHDUFK )RXQIGWWERQ RIDO WD JI&WKY HOS F |
:LOOLDPV ' 0 %ODQFR &DQTXL + )UDQFLV & $ *DOXVKD 7 ' 2UJDQLF IDUPL QU DRGRPR LA XSKQDIOFDO SURSHL
%RUURQ @ XLOGLQJ 5HVLOLHQFH IRU DQ 8QSUHGLFWDEOH )XWXUH +RZ 2UJDQLF $J)RIFXOW & UH &IDRX @ WX S H DALRIIDQV. 1$HC
1DWLRQV KSMWSEY 777 IDR RUJ GREXPHQWYV FDUG IU"GHWDLOV G EEEH G I EIE | GHF G

/IRWWHU ' 6HLGHO 5 /LHEKDUGW : 7KH SHUIRUPDQFH RI RUJDQLF DQG FRBN UIQADIR QDX @ DR SBIL §O W NMDBRWL Y.

S3LPHQWHO ' +HSSHUO\ 3 +DQVRQ - 'RXGV ' 6HLGHO 5 (QYLURQPHQWDO HQHUJHWLF DQ®@LRNRROR@ER FRP ¢

5RGDOH ,QMWHLYDXIMPHQJ 6\VWBRBYOHLRQROWLWXWH . XWKMRZSV 3 REBESBIHVWLWXWH RUJ VFLHQFH IDUPLQJ V\VWHPV WU

*KDEERXU ( 'DYLHV * OLVLHZLF] 7 $ODPL 5 $VNRXQLV ( &XR]JJR 1 )LOLFH $ +DVNHOO - OR\ $ G5RDFK $
RUJDQLF PDWWHU FRQWHQWY RI FRQYHQGWRRRIDW IDNEIBRQERAAWSDUZ YRIVFVHQFHGLUHFW FRP VFLHQFH DUWLFOH DEV
7DXWJHV 1 &KLDUWDV - *DXGLQ $ 2 *HHQ $ +HUUHUD , 6FRZ . '"HHS VRLO LQYHQWRULHY UHYHDO WKDW L
VXEXUIDFH*ORED® &KDQJH %LRORJ\

KWWSYV 7277 UHVHDUFKJDWH QHW SXEOLFDWLRQ B'HHSBVRLOBLOYHOWRULHVBUHYHDOBWKDWBLPSDFEFWVBRIBFRY
VXUIDFHBVRLOV

&DYLJHOOL 0$ OLUVN\ 6 % 7HDVGDOH -5 6SDUJR -7 'RUDQ - : 2UJD Q5 R PHZAITEIBHP I QU W X\DWVEKRINH VDR Gl QR R G
ODUWLQV % &DYLJHOOL 0$ ODXO - ( %X\HU -6 /H $1 5DVPDQQ & ODUWLQ 1HWR / 6SHFWURVFRSLF FKI
WK OHHWLQJ RI WKH %UD]JLOLDQ &KDSWHU RI WKH ,QWHUQDWLRQDO +XPLF 6XEVWDQFHV 6RFLHW\ &RQIHUHQFH 2FWR
&KLULDF" 0 9 &DVWDOGL 6 9DOHQWLQL 5 '"HWHUPLQLQJ RUJDQLF YHUVXV FRQYHQWLRQDO IRRG HPLVVLRQV V
UHYLRXUQDO RI &OHDQHU 3URWOKFWLRDZ VFLHOFHGLUHFW FRP VFLHQFH DUWLFOH SLL 6

,QWHUJRYHUQPHQWDO 3DQHO RQ &OLPDWH &KDQJH $QWKURSRJHQLF DQG QDWXUDO UDGLDWLYH IRUFLQJ ,Q 6WF
(GV&OLPDWH &KDQJH 7KH 3K\WVLFDO 6FLHQFH %DVLV &RQWULEXWLRQ RI :RUNLQJ *URXS , WR WKH )LIIDORBEVHG YHP |
8QLYHUVLW\ 3UHVV &DPEULGJH 8QLWHG .LQJGRP DQG 1HZ <RUN 1< 86$%
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DQG FRQYHQWLRQDOO\ PDQDJHE RER O\ XO®EH LH UW\R PO MRHR| 6RLOV

=LHVHPHU -R@HUJ\ 8VH LQ 2UJDQLF ))RARG BOWGNHRM FXOWXUH 2UJDQL]DWLRQ RI WKH 8QLWHG 1DWLRQV 5RPH

KWWS 777 IEDH RUJ Y%$( ZHEVLWH LPDJHV SGI LPSRUDWDQW SXEOLFDWLRQ IDR RUJDQLF UHSRUW SGI

3LPHQWHO 'DYRSDFWV RI 2UJDQLF )DUPLQJ RQ WKH (IILFLHQ@RH RIUUDHULF 8N B W BUS$ JUR B RE ORNEKDS V H UAZIZWR U MD QD F DF HIGHV
RUJDOQLF IDUPLQJ HILLELHOF\ HQHUJ\ XVH DJULFXOWXUH

+HOOHU 0 & .HROHLDB &8AF®H %DVHG 6 XVWDLQDELOLW\ ,QGLFDWRUYV IRU $VVHVVPHKQH SRILWH Y VL W\ JARIRIA BKY WHP &5
6\WWHP $QQ $UERU OLFKLJDQ
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%HQJWVVRQ - $KQVWURP - :HLEXOO $ 7KH HITHFWV Rl RUJDQLF DJULFROOUINMDUHR G ESBCHEHBROWUDQG DEXQC
/JLFKWHQEHUJ ( 0 .HQQHG\ & 0 .UHPHQ & %DWDU\ 3 %HUHQGVH * %RQPDUFR 5 &URZGHU ' $ JOREDO V
ZLWKLQ ILHOGV DQG DFURVV DIREBROMDQIEO HDREGREDSHYV
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86'$ 7KH ,PSRUWDQFH R8QRWBGQDVWORWHY 'HSDUWPHQW RI $JULFXOWWWEBV:DYRZOQIVWERO IR K SHES®HIW JDUGHQ SROOLQDW
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3HVWLFLGH $FWLRQ 1HWZRWBNS 1, Q@WHQQODWRRQDO /LVW RI +LJKOI\VWLMBLGGR X FWIHR/QVLAWZHRWN ,QWHUQDWIRWB® +SDRE X U
LOWHUQDWLRQDO RUJ ZS FROWHQW XSORDGV 3$1B++3B/LVW SGI

&XUO & / )HQVNH 5 $ (OJHWKXQ . 2UJDQRSKRVSKRUXV SHVWLFLGH H[SRVXUH RI XUEDQ DQGYVXR QRUBMD 6 Ut
3HUVSHFWLYHW

ORUJDQ 0 . 6KHOGRQ / 6 &URJKDQ & : -RQHV 3 $ B5REHUWVRQ * / &KXDQJ - & /\X & : (ISRVXUHV RI
WULFKORUR S\ULGLQRO LQ WK HRXUHYOHU R3 Oy HRONUWR @B QWYY DQG (QYLURQRHQWDO (SLGHPLRORJ\

:LOVRQ 1 . &KXDQJ - & /\X & OHQWRQ 5 ORUJDQ 0 . $JJUHJDWH H[SRVXUHV Rl QLQH SUHVFKRRO FKQGI
(ISRVXUH $QDO\VLY DQG (QYLURQPHQWmO (SLGHPLRORJ\

%UDQWV "WHU $ / HW DO 2UJDQLF IRRG LQ WKH @GQKWO 15 HYR\HZURI B 6 CKHD-@RYOWEKS O LER W RRQ V DOOXUHY SXE

+HOIHQVWHLQ - HW DO 2UJDQLF ZKHDW IDUPIBQR6LPBSURYHN JURW® SVQFGRIQRHOWUDWMRFUQDO SRQH

(XURSHDQ 3DUOLDPHQWDU\ 5HXPDQFKHOHUWWKFRSOLFDWLRQV Rl 2UJDQLF ()RRRSBPRG 200UDQDP HQ WIDRXOSMX W UFK 6HUYLF
KWWS 777 HXURSDUQ HXURSD HX 5HJ'DWD HWXGHYV 678" (356B678 B(1 SGI

OLH $ :LYVWDQ@UODQLF )RRG )RRG 4XDOLW\ DQG 3RWHQWLDO +HDOWK (IIHFWV $ 5HYLHZ R(3&X 3 L_HHIQW URR ZROH BU 8D @l
J)DUPLQJ 6ZHGLVK 8QLYHUVLW\ RI $JULF X O WXUADSV 6 FR H DFUHIVO VB 8 SRADIOIDG _ 67SH G D@V 2UJDQLFBIRRGBTXDOLW\BDQGBHK
5,,V ( HW DO 5LVNV DQG RSSRUWXQLWLHV Rl LQF8HDRQRB\\LRD 6 X VIVODR Q DEQIHF ' HXWWFRFESIP I$GEMH YR WY v

%»DUD VNL 0 HW DO +LJKHU DQWLR[LGDQW DQG ORZHU FDGPLXP FRQFHQWUDWLRQV DQG ORZHU LQFLGHQFH RI St
DQDOWHNMWLVK -RXUQDO RI 1XWKWW/ISR/Q ZZZ OFEL_QOP QLK JRY SPF DUWLFOHV 30&

6HXIHUW 9 5DPDQNXWW\ 1 0DQ\ VKDGHV RI JUD\ 7KH FRQWH[W6G HIS@ R i Q WDRHFHHNR UR IVOWFSH RIGRUJRQUILF D J U IMFAC
7KDQJDVDP\ $ HW DO &RPSDULVRQ RI RUJDQLF DQG FRQYHQWLRQDO IDUPLQJ IRU RQLRQ \$HPIGL YEH\R RK 82 URD® A
6FLHQFH OKWWSV _GRL RUJ

'XPDQ , HW DO $ ORQJ WHUP WULDO WR GHWHUPLQH YDULDWLRQV LQ WKH \LHOG DQG TXDOLW\ RI D SURFHVVLQ
IDUPLQJ VMWBRVYF $JULFXOWXWHWSY _GRL RUJ v

UHGQLFND 7REHU ' HW DO +LJKHU 38)$ DQG 1 38)$ FRQMXJDWHG OLQROHLF DFLG * WRFRSKHU B IDWIGV KURG U
1IXWULWLRQ 0 KWWSV _GRL RUJ 6

6FKZHQGHO HW DO 3DVWXUH IHHGLQJ FRQYHQWLRQDO FRZV UHPRYHV GLIIHRUR® BHW EIMMMAHKEQ RUJDQLF DQG FRQ
KWWSV _GRL RUJ M IRRGFKHP

UHGQLFND 7REHU ' HW DO &RPSRVLWLRQ GLIIHUHQFHV EHWZHHQ RUJDQLF DQG FR®»VUHQYWYR QR ®OURMIDWR I$1X\W WIH
KWWSV _GRL RUJ 6
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KWWSV _GRL RUJ MVID

ODUDVWHDQX -DHQLFNH ( (FRQRPLF LPSDFW RI RUJD QLR @HZDE®BD ¥ XUHF K RW X 8 RWD\Q GQ) RVKG! B\Y MMIPE 6 WD W H V




