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8QGHUVWDQGLQJ 6RFLDO ,QIOXHQFHV 30DQQLQ

, QWURGXFWLRQ

6XVWDLQLQJ D KHDOWK\ HDWRIQEXDD\GWHURPH RIQH. ®H WKHTXE DVBK/LRQ IRREGJ
WR REWDLQ LW ZLWKLQ DQ KQBHYLGXDO IV QRO FLPIOO D @ GUGWDR\H P D@ R & HRD
FRPPXQLW\ DQG DW GLIITHUHQW KRW \I ¥ F HFWRIVL WA SLRUAD X KBMDW RHK V&R B i D
QXWULWLRQ VHFXULW)\ [|RR G QDEF WHI\DW RQPRILWYL R DK LUH F R X SORMHD ML DB LIRRG
SD\LQJ DWWHQWLRQ WR PD[LPKIDO®JI PQOXWPLHQW W KB VIH VAREGD W HED RREEW \
IRRG ,Q DGGLWLRQ ZH ZLOO ORRN PMVKRYUHRRG PDWBGHF R QRRBQHBQG Q X

7KLV FKDSWHU SURYLGHV LQIRUWADWLRQ ®RFBWZ QN RD KL S & UBK® WHVIS R
LQGLYLGXDO DQG FXOWXUDORSWHPHU HDQ PH 0 DEQ@G \DHGEV UL IVQ Y @ WD WHVI
XQGHUVWDQGLQJ LQGLYLGXDORDONU MNKIHRID FQUHHHDGW. Q &) GVDE BAMHLIEY R R RAGK/HY
DQG SUHIHUHQFHV $ ZHOO GHGKORYHBGQSO0 P IFMICH K HICRSF D O B FRXCV SIRRG
JLYHQ WKH PRQH\ DQG WLPH BN RIORRGHLW R) R'&HQ@HEF HAK\HL SWLOR\QLDQOG ¥ DO ¢
VSHQGLQJ PRUH RQ D SDUWLFX®HB UF RROEGI Q W ZRW WK KRLIOGX W UY. ARV W K H

(DWLQJ VHDVRQDOO\ DQG EX\LG®D DKOD DK DIXRE® RRR G 0D UM RZ)Y RRIRXGO L
QXWULWLRXV DQG W\SLFDOOXRNKHOBRX® MR RGRAL RXW F\RPLRXQOW\ SDRG
IRRG PDUNHWV DQG IDUPV ZKW WDH) 8 QU FB RY S XWH KDWBIUV KD RNHD UH W R Q IDD
ORFDO IRRG LQ VHDVRQ DUH JRRGUPHWERS U LWR FOQEPOW Z 0 X W H @ Q/X I5 DHRY

JHGHUDO SURJUDPV VXFK DV WKWWXGE® BPRQWDRO &X$BU LDNWLR G HWMIY H S G\
RI IDPLOLHV IURP KRXVHKROGV @ DWR DR ZVKE® FRPW U LWRL RKWHI FF®GC BMVE QW
RIITHU WKH 'RXEOH 8S )RRG % XFWWHSYROXBPRWEDH &RREOHWY DN VED UK
SHRSOH EULQJ KRPH PRUH IUH\OK IUXSBRUNQG JY 8 RIFW O EO H P HAUKK WAKLH 6 B
IRU :RPHQ ,QIDQWV DQG &KLD®WHQW KB KMHIPOMWKRRY ZRPH® DROHD QW B UD (
LQ KRXVHKROGYV ZLWK ORZ LQFRPWKXRV.E 3K R YOLWGH D W XELSRWU RIl B RW U LQWLR
VXSSOHPHQW GLHWV HGXFDWLR® QUG DQGRUR HWLLRDGD R QV R HKOHCD/OKRA KH F D U +

'KHWKHU LQ WKH FOLQLF RU WIKFL G R PLRXCRIG\R F X @ HY DX CAMPARIDVFQ R X ¥ WS
LQFUHDVLQJ DQG VXVWDLQLQJ DRQAYBEXUGWDO V KHDOWK DQG QXWULW

8QGHUVWDQGLQJ 6RFLDO ,QIOXHQFHYV

6RFLDO GHWHUPLQDQWYVY Rl KHQ ORKGSSDOD @Q\IQIQ D QG COFW XURRY OXWH IDROQV K6 B
WKH VXUURXQGLQJV ZKHUH SRIS)XXDWXKRWV 8HWIRUP W EKH ENRBMREDEMJIW R
H[HUFLVH DWWHQGLQJ FKXZFOODEHQ®J WX DU HH FINQ &/ KRHYIPUWDIDMWK/DB IS K
RQ KRZ QRQ PHGLFDO IDFWRUV DQIGRIQGEM LIRGHEMRBE Y VL Q KSVESPOMD W/IRR
QRXULVKLQJ IRRG HVSHFLDODFKHRXW MKR O 8 R WGE VKO H HIEX GIHIR WIDLS/KIL K B D
LQGLYLGXDOV ZLWK OLPLWHG UHVRXUFHV RU ERWK

$ UHODWHG FRQFHSWW KRIRIB[ HTQEYUWNH FRQFHSWKEZKHUMKB DBIOO 8WR D@ \F
FRQVXPH KHDOWKIXO DIIRUGIDEDHM |PRGVF X0 VWU B DXL WDREQKURRE BEHYV W
SURFXUH EDUWHU WUDGH QEOMKHGURSRY¥HWRIDORRB GXQCHUWEME HHT W IK\WD §
IDLU DQG HTXLWDEOH SULFHV DBERDRIHYD®X\PXO\QN R HQ D RLK] LEW) G K R ORRJ!
VXSSRUWV SHRSOH OLYLQJ ZQWKUBRKQWVSIQFW DIRG WK H LD U QYW HNRGV LMR FRIRLC
UHTXLUHV WKDW IRRG V\VWHP\RIEW KHR @WMRODWG R\ SMIRIS @ H R WAK B\M V
SROLFLHV WKDW LQIOXHQFH WKHLU IRRG V\VWHP

JRRG HTXLW\ LV DVVRFLDWHG ZLOWX LQ R®D Q6 FHMWVK ZR RBK DIRG \ORED LWOLR\ZL RR
QXWULWLRQ VHEXULW\ LQG L FHNVHYI OKRI® FG X LWK HZ&K R F K \PDRE LYW /@ FIHI
ZKHQ RQH KDV OLPLWHG DFFHWWKWRKRVHQ I MWW DR /& B DRE QK WRUW |
EH ORZ SHUSHWXDWLQJ IRRG LQH TXQUWU PEHML RQDSERMIN WIRKW R4 WRRG \

(IIHFWLYH IRRG PDQDJHPHQWIRPRG DEF H\P\S RURWOQ QWU G W\W R XIOLDQIDFGME V H IW
7KLV FKDSWHU H[DPLQHV WKH XDRFWWURQLQHQXHQRKQD REPGV DEJ DMMWRXC

eoe - KWWSV PHG OLEUHWH[WV RU



https://libretexts.org/
https://creativecommons.org/licenses/by-nc/4.0/
https://med.libretexts.org/@go/page/116508?pdf
https://med.libretexts.org/Bookshelves/Nutrition/Culinary_Medicine_2025e_(Antonopoulos_et_al.)/01%3A_The_Basics_of_Preparing_Selecting_and_Enjoying_Nutritious_FoodChapters_1_2_and_3/1.01%3A_Understanding_Social_Influences_Planning_Meals_and_Shopping_Smarter

@@um@mns

PD[LPLILQJ QXWULHQW GHQVH VRRELDINIOG PRQWRL]LQB OXIGH @R &D YQ B RG
ZLOO ORRN DW KRZ IRRG PDQDJIJWRHIRWR @O QQ @D RXMWWIL WUR QU M B BXWHGV\

JRRG VHEXULW\ LV KDYLQJ UHRUGED®HD FPHW YV LW R RKYR DRIKADQIVX W R L ARG DL
DYDLODELOLW\ DQG DIIRUGDEBNOWMKD \R| SIBRBRWBIQ BH € B YEHILDQH G D QAU S\
SDUWLFXODUO\ DPRQJ UDFL D)X/ HKIKQYR UREQRW) WO RZRISIX IOPRIRGRY FSARFBW B DS,
IXWULWLRQ VHFXULW\ EXLOGVWRQDGBGE H\RP $RRIEG HGHEX ULINR UMPWRWQ W B DW
SHUVRQ PDLQWDLQV DQ DFWLYRQ KHBRWKN\ ODONRW HPH K D X W] BINTVLKW V|
DSSURDFKHV IRU SRSXODWLRWNHWKD W[RYWHQ FIHU R | PR ® B J DQWHHG XEWKILWR\QD |
LOOQHVVHV WKDW DUH LQIDORQMQEN® LENWAIRON QD 50 DE W ERQWKHPBIO \S QVIRQ
FDORULF DQG QXWULHQW QHHIGEXWURBNR @ Y HPSRIMMDQW DVSHFW R

,Q WKH QH[W VHFWLRQ P HD OKSILPYQW & JVIX\E SRV WX W K H GP RAKE DM Z BV R/}
RI DSSURDFKLQJ VKRSSLQJ DQG IRRGRIORBXHHWKB W Q $OXHRQ ZHHVOR | VRR)G
PDMRU IDFWRUV LQ GHWHUPLQUQ DWW &HEWYH W/ IRY HT X DQWH VRI WXD®LIRRG

OHDO 30DQQLQJ

o ey Ve
YJLIXUH *URFHULHV FDQ EH ®QIHQV VKHR SBR QN U'R B HIDAOH 8 ¥ DRQ VD ® 8 L \W R PFSID;
DQG FRVW DQG FRQVLGHULQJ FE&RRWVR QD VW PR RU BKRISS LD S H Q&XLIQIV LT
OLFHQVHG XQGHU D 3L[DED\ /LFHQVH

IXWULWLRQ DQG KHDOWKF D UKH BWU RSIBIW Y HRGD/O N QRS VW 19 Q HEQRAR\L WAR R S VEE IHRAL
KHDOWK 2QH ZD\ WR SURPRW HWKHIRXW K LIH V Vi D X\ALVQX US-DEN VH-DIODR/S PUHMDO GV
OHDG WR PRUH QXWULWLRXVYRBGSEKRIDAHVL QW ZNI® O (CHD DPISRIREE) DR QW ¥ D
ZHLIJKW DQG UHGXFH WKH VWSIHMMWRRQDUMDPLSRWEA QRIQDOFGBFB® VR UD LS
LPSXOVH EX\LQJ DQG RYHUVSHQGLQJ

$ PHDO SODQQLQJ WHPSODWHWILRREB IRBGWRQIBFWRHYHQOAMBRRRG BDWDW
GHILQHG JRDOV H J LPSURWHIGF KSHHDUO VKPP DL@SH RY S iGF DML K OKIMHUALDVWL\R Q B A
I[UHTXHQF\ IRRG FKRLFHV SRUWQORQ WG WV UBQ@® I$ WDH $W0RPHUDRME VWH ELIDSHH
UHFLSHV WR LQFRUSRUDWH D YDULHW\ RI QXWULHQW GHQVH IRRGV

OHDO SODQ WHPSODWHYV FDQ Y DRR OWHIHR W B H D ®H303 ® Q L0 3 O DAMANTFE R [ Z HEHX
SODQ WKDW RXWOLQHV WKH ERRISNWHRG HDHFKH G D Y HY RAHKDOON S RI0G0) LDQ B DADHH
VWUXFWXUH 7KH JRDO LV WRHEOVHDRQ V@BB NWQ & ¥\ DO Q HIFHBWDWL W K R X ONGH
WR VWDUW VPDOO JUDGXDOMM RXBIQJIJWQP M KSKLIU HHVDW WGED Y8 EDNQLLHXI\WWX
HDFK ZHHN DQG JUDGXDOO\ LQFL® \HY RXKDAH VVIREE AMOQEISRE B/LDN. R HH G H C

+HOSIXO 0\30DWH 7RROV IRU OHDO 30DQQLQJ

¢ &UHDWH D *URFHU\ *DPH 30DQ *URFHU\ /LVW >3")@

e &UHDWH D *URFHU\ *DPH 30DQ :HHNO\ &DOHQGDU >3"')@
e &UHDWH <RXU 2ZQ 0\3ODWH OHQX

e O\3ODBWRS 6IDPSSSOH

e BWDUW 6LPSOHDBISWK 0\3O0ODWH

1RWH WKDW UHJLVWHUHG GLIHINGL WRDRUARW H LIMWH. RQ LSVOND\Y B UHHGADODNHL. R/GC H
QXWULWLRQDO VFLHQFHV GIGHWWW UK \S UDHGWHHY KAIDAW R UN BIIYH3F B QDU Al
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PD\ QRW KDYH WKH UREXVW BGSFPRQ®IQWIRRIQ P\RIHF KIH B CPMID &/ KSKD B QYW H.G
VHW RWKHU VWDQGDUGV IRU SUPWWWEDQW [SE8BONGERJ HIEXAXWDRQLQJ

+RQRULQJ 7TUDGLWLRQDO &XOWXUDO DQG (WKQLF )RRGV

127( 7R EHWWHU WDLORU \RXU PWDBQIOD @ Q LKL WQ BAW WRH HR R DBOH HW L R (
DQG HWKQLF IRRG FRQVLGHUDWRR®\H UG D UQRPR D b RXEFEX W KRHD BREQO &SD W U
IXWULWLRXV OHDO 30DQQLQJ

,Q WKH LQWHUDFWLYH DFW UY LWHIOHHF W KUKIREK J K\R R W MVIKG. \D\G W/ I BIARHOMI OT X Q]
NQRZOHGJIH

YJLIXUH &UHDWLQJ D ZHHNO\I PFOO R DY WDIOH R WOGH@®RKH IRREE Z0Q@WHY RI
RYHUVSHQGLQJ $ :RPDQ ODNLQJ BKXHDGI B QADNQO LFAHMWRY GRGHU 3H[HOV /LFH

6KRSSLQJ 6PDUWHU

1RZ WKDW ZH DUH DFTXDLQWHG @LQUK OVHW B LERIF MWW RW R HYFO RONIRR G F T
ORRN DW ZKHUH SHRSOH W\SLFHDDWXUJUHW RRROG HKQ&OIDGHQWLIN\LQJ |

‘KHUH &DQ , $SFFHVV )RRG"

A

YJLIXUH JUHVK SURGXFH L VPR WHLD RO ROF D WRiFEH B Q WWKRHU 8 H IRBSK QB U 6XSOIH Y |
E\ 6WHYH %XLVVLQQH LV OLFHQVHG XQGHU D 3L[DED\ /LFHQVH

JRRG PD\ EH DFTXLUHG IURP D YWKHHWOBRZBIOPIFHY LQFOXGLQJ

« *URFHU\ VWRUHV SULPDULO\ VHW® RFPG WG ERXWHWIOREE BORQ X RWV

e 2Q0LQH VKRSSLQJ FDQ EH UHW DAIOHU S/CSHW LRIUFP R LD Q 6 FRIY \DHSG GELFRRQIWVHL B
GHOLYHU\ RU FXUEVLGH SLFNXS BODRRGB RRMGBQHE D BV LYKF K QU LSPD IR |
WKLUG SDUW\ LQWHUPHGLDWHV DRGI|GOOLYHRUGH 58X URKD B N WIIRLDRIF M
WKH WLPH VSHQW RQ VKRSSL@HLVKRSSWQR | WRHHY S SH WK IR WRQIERHGR DI QF
LQDELOLW\ WR VHOI VHOHFW TXDOLW\ IRRG

e &RUQHU VWRUHV DUH OLNH JU RIBSNU WK \FRQY H/® DDA VDADRGU P D\ H R U RFI
EHYHUDJHVY SUHSDUHG IRRGV DQG D OLPLWHG SURGXFH VHOHFWLRQ

« &RQYHQUW@PMN FRQYHQLHQW WR FXVWRPWUVD QG RFIDQ @RIQY HFD KREKW \¢

KRXUV 7KH\ FDUU\ D OLPLWN&FKHDWH BW E R Q JRIGQIHRRHEW DW GHF U X JVWR |
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e )DUPHUV PDUNHWYV SURYLGH FRQVXAHXY &XW R ® SAHDG/RRID\O | R U URLFRDED
IUXLWVY YHJHWDEOHV PLON FKRBXAWNQGDKREHV PPREH\RW KIOW LG BW
DQG FRQVXPHUV WKXV VXSSO\LQJ VRPH Rl WKH IUHVKHVW IRRG LWHPV

« )JRRG EDQNV SURYLGH GRQDWHG URREHHG H PRRIEWL W R FAR WWS WIRD WEHR¥ B R |
DQG SRWHQWLDOO\ ORFDO SBRGXEFDJIDVPBQE RW RHWU DLQLH BAVHIB/QW R
QXWULWLRXV IRRGV IRU WKRVH ZKR RPXURMVQRRV IRAW K HU E LW K HED YR8 VEIDIE
ZDWFKRWRKLYD ONURP QHRGLQJ $PHULFD

e &RPPXQLW\ VXSSRUWHG DJULF X\CKDXW H Q ®ED H\W DRF DQLEW\BIW K Y\M R) SHIGHS
WKHP WR UHFHLYH UHFXUULQJ BGKRNWUYH \L RF OKIGH. QD U P X/L W\H VKIOTH WRDIEK

e &RPPXQIDMG QW ZKHUH PHPEHUV RI D FRPP XQQWW FROMWHER WRWHJ R Z\WDK
IUXLWY YHJHWDEOHV KHUEV D®H IIDHRZH UVR FIKG® H FHXOAME HYQDMWSHIEZR BRUR G
SK\WLFDO DFWLYLW\ KHDOWKLHVVH HEXFD WIRPP XQQ & \UFHRKX-FH.G HIDP L O\

e« ORELOH PDUNHWYV EULQJ PRUH DIVWRRIGDEEHH QUM DK LRRERRIKW RRBY ZLWK I
LQIUDVWUXFWXUH

$GGLWLRQDO 5HVRXUFHYV LQ <RXU &RPPXQLW\

6RPH FROOHJHV DQG XQLYHUVLWPKQDPD\ KOYHR VW XIGHNRK IDFHE/ F/BKEKO BI\
8QLYHUVLW\ RI $ULJRQD KDV D 6WX®MWQWSBUVRENMHRESUKRRD G IHMIURG! IRR C
VWDIl DQG WKH XQLYHUVLW\ FRPWX QR WV LRRMDIUQRKRXRUMRPPLXQL H V

)LQG ORFDO IRRG E\ YLVLWLQJ WKHVH ZHEVLWHYV

e /RFDO IRRG GLUHFWRU\ OLVWLQJV

e )DUPHUV PDUNHWYV

e &RPPXQLW\ 6XSSRUWHG $JULFXOWXUH &6$
e &RPPXQLW\ JDUGHQV

e« )RRG SDQWULHV EDQNV

7LSV IRU +HDOWKLHU 6KRSSLQJ

e JREFXV RQ SXUFKDVLQJ IUXLWV YROHWDBPQAV BODQWREDWRGHRU RIWH L Q \
FKLFNHQ EUHDVW DQG ORZ IDW GDLU\ SURGXFWV

e« 6HOHFW PLQLPDOO\ SURFHVVHG IRRGIXRY N D WHXRDAMHZL WKWIVG BG WXID!
ZLWK UHGXFHG RU QR DGGHG VXJDU RU VRGLXP

e« 5HDG QXWULWLRQ ODEHOV EHL@DORQGHVOSRIUWKH YHQ.Y LG B WRIQ W
'"HFLSKHULQJ )RRG /DEHOV IRU LXQWRUWRMDL\RDRIRU QXWULWLRQ ODEHO

e 6KRS WKH SHULPHWHU RI WKH VWRQUG® SRKHWHU \ UK FSIWRHEX EH IRKDW

e :KHQ VKRSSLQJ RQOLQH HQYLVLR®R RAKH LWWHRPUH WA SIHRDLG BIWIHIR XX @@ @V K H L

$FFHVV WR $IIRUGDEOH 1XWULWLRXV )RRG

e /HDUQ PRUH DERXWR DIIRUGDEOH OQOXWULWLRXV IRRG

e :KHQ EXGJHWYV DUH VWUDLQHG OOVKHVH UHVRXUFHV PD\ EH KHOSIX

e (DW 5LIJKW :KHQ ORQH\ V 7LIJKW

e 6PDUW 6KRSSLQJ DQG (DWLQJ +HDOWK\ RQ D %XGJHW

e« ODQ\ VWDWHYV RIITHU WKH 'RXEOH 8S HR/RW KBXENIUXENFRIK U /P W KB W UG RUXLE
61$3EHQHILWY DW SDUWLFLSDW IQQJKRRPUHN PIRVWH  IQEKOVSULLQV L REX R SIQ bRBAWL D
ORFDO IDUPHUV /HDWUE® P RBUGH) MER XMKENV

ORUH $IIRUGDEOH 1XWULWLRXV *URFHU\ 6KRSSLQJ 7LSV
35,&,1* 7,36 35,&( 3(5 ,7(0 3(5 281&( 2= 25 3(5 3281' /%
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)L $ VWRUH VKHOI ODEHO VKRZOXRH WX WFIHLQJ IRRUD ERWW®RKI\R I3 U LEMU7 DI
%ULDQ HVMIOLFHQVHG XQGHU && %< 6% 1&

e ORVW VWRUHV KDYH D VKHOI| OD HMCH® DMV GLKASE 6 R VWV WEKHIHU SXUQLLPM DIV VWK

e ,WHPV PD\ EH SULFHG E\ WKH LWH® RWKHN WKEBPHQIRY HU E\ WXIHVER XIQad
PHDWV DQG EXON LWHPV DUH X@BDORI)\ RKRBBNG BER WHW KLQLWS USFPD G H
W\SLFDOO\ EH SULFHG E\ WKH SDFNDJH

e« BWDQGDUGL]H WKH SULFH SHUXXRS WR U HHFRELOHH OD @ R RVSHPU WARIDWK DW

OE DUH WKH VDPH SULFH RY ®F IRU  R]
e« ,Q)LJ FDOFXODWH WKH SULFHRRSARPBXWH SULRIH JDO P XJOMDIOS O\ VRE
[ FRVW JDO

7U\ (DWLQJ 6HDVRQDOO\ DQG /RFDOO\

&RQVXPLQJ ORFDOO\ JURZQ |RRGVNVVIEHWDKQHRMD D EGH DXXWH. WDRQB® IGHIDY
SHDN ULSHQHVV DQG FRQVXPHG PARWHRWWKR LW KPR W R BKHY GVE WRIE M DAV Y
LWV SHDN LW FRQWDLQV KEDIOHQ XAVRQIFHH@WMA VW E R (DA RS RFAUDLVIMQ & PY LRADD B
$ 'KHQ IRRGV DUH VHSDUDWH GLHQRWP WK KHU EHRX.UF KV R | ORX\M UF B QV &b
PLFURELDO VSRLODJHHIHDUKQ PRUHI DERBWG DWHHOW KHFVWKHFEWLRQ 'LVWDQF|

K\ (DW 6HDVRQDOO\"

JLIXUH([SORUH VHDVRQDO DQG ORFDO IREBMUW XHKUBMWWK R YHHU PRXQ/E CIRWNH
J)DUPHUV LVUOLFHQVHG XQGHU && %<
6HDVRQDO SURGXFH LQYROY HW K/GI\OKIF WYYV W R B GD/Q WS KIDWD IRQIMEKEH \E R UL @ (
PHDOV EDVHG RQ WKH VHDVRQ VDRHMULQFO XB®VMQQXPHURXV DGYDQW

e (QKDQFMIBYRUG HVKQKNEG KDUYHVWHG DW LWV SHIDW VW VIRGHO | RIRIGWLY
RXW Rl VHDVRQ IRRG PD\ KDYH EMHRU WWRUHR URUHEB[ W R Q & I6E VSMHIHYRIE®V
DQG WDVWH

e IXWULWDRYBBVK VHDVRQDO IRRG FRQWDLQV RSWLRPDUQRW KDM@ WWWEH
+RZHYHU IUR]JHQ DQG FDQQHG SUWGKHRRB VDD \ER KIDXYWHH W KGIL ID B Bl QSN BJXR €
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LPPHGLDWHO\ DQG XVXDOO\ R®WLWHVIFHLBXD & GV K HQ FHXUMMLV MR QUG KV |
GLPLQLVK RYHU WLPH VHD VR QIDRX 8 UARIGIXF H RARDBQ GER-WP RQ I HDDXWARLGL W

e &RWWYLGBMDVRQDO IRRG LV LQ PDQ\ FD\RXW RIWHD ORIY V RR & HEHADMV W
WUDQVLW RU VWRUDJH IRU ORRH MY ERIGRR $ B GIRP SRIGLOWQ Y MV K K NSU DO
TXDQWLWLHV RI IUHVK IRRG LWHI®\S DROXOB FDH) FBRWHKG! BIQFSH B mWQ GO RN F
ORQJHU WKDQ WKDW RI IUHVIKHOWR/GXE B ADN \BMLDIORWIEME DGV Q X W U

e (QYLURQFEHMMIOMWLQJ ORFDO DQG VHDVRQD®D IIRRVESKH QSW RJI HGXF HR\R &
LWHPV JURZQ QHDUE\ WKXV UHGXWLULDIQWSRUWMHGEL RRU DRMQ VGEIRUMDITEMW
ORW RI IXHO HQHUJ\ DQG SURGXFHV JUHHQKRXVH JDV HPLVVLRQV

¢« 6XSSRAURMIUOLFXGWXEKDVLQJ ORFDOO\ JURZQ |RRG WHBRWU WK HSP D DL E;
7KLV LQ WXUQ VWUHQJWKHQV GRPRDD QB RG! ¥ SWWHEDPLVO GVB H/ DR ¥ B R HF R}

9LGHRV LWK 7LSV $ERXW )UHVK 3URGXFH

¢« JDUPHUV ODUNHWYV )UHVK86. XHSDUWRKQW/RF$OULFXOWXUH IXWULWLRQ
e &RPPXOQOLW\ *DUGHOQV  B6WHSV WR 6RQNBOLYHUVEWYP RXQOOLQRUYE H[WHQV
e :KDW ,V &RPPXQLW\ 6XSSRUW 20 JDIQILFIXIDOMORCH &6$

+HUH DUH WLSV WR KHOS \RX HDW VHDVRQDOO\

e QRZKDWHDVRQ@WHUPLQH ZKDW IRRGY DUH DYDXWWPBHOBWVW QRRRUGLQH D \I
LQIRUPDWLRQ E\ YLVLWLQJ ORFINGI DV BRBVSRIRIGNKHW \VJ XEIGHN LR & KWAD O N\
ORFDO JURFHU\ DGV

e 6KRBWOUPHUYV PDDMNPMYY PDUNHWY DUH DQ H[FHRGHRNW GGLQAMHFWORIBRP\
ILQG D YDULHW\ RI I[UHVK IUXLWA\DDRGQ YDHIGE WRDXE O BVWWEHRBRBUBIRIFKD O DJ

JLJ 7KLV ZHHNO\ FRPPXQLW\ VXSSRUF\RR® DUQ YV FXIDWWX X HAH &B H HBR/YV FORIWERW \L
PRUKGS %R HHN RI $SULESX|LBHDALVIUOLFHQVHG XQGHU && %< 1& 1°

e« -RLOR6$SURIJUDRG6$S SURJUDP LV D VXEVFULSWLRRYHBOYIERGXKEWURFUD'
&6% PHPEHU \RX ZLOO UHFHLYH D UG JXUORDGXF XN S §@PRIR BB K DVR D VRHMD
DYDLODEOH IRU SLFNXS DW D FHQWUDOL]HG ORFDWLRQ

e 3UHV WD RGN \RX KDYH DQ DEXQGDQFH Rl SHBVRQDIOQS URG KEWH OPR\G
FDQ RU GHK\GUDWH IUXLWV D Q GUMWHRXW IRE O/H\D WRRQ H QRAR P R K H QL Q/IIRM\8 D
YHIJHWDEOHV VHH FKDSWHU

e *HWUHDIIWKFLSHY QHZ UHFLSHVY WKDW XVH VHD\DREHORIEH RWG LE B WV B L
FRRN ZLWK HDFK ZHHN ([SHULPHQ\V)ZDWIG GUIHISDIQ QI Z\DH D \RR FIRR I$ IGR C
WH[WXUHV

e %HOH[LES®IHDGDSWDEOH ZKHQ HDWLQJ IRRGZKQ W HIVVERQD L$SGIVBOM )R X KRR
SURGXFH LV DQ RSWLRQ EH UHIDIGW KWR PUZDNSHRWX &/ RIMY [QRMI HK® LYHHQ ZDKUIP\M 1)
YHQGRUV IRU VXLWDEOH VXEVMWR@/XWRRNLQG WEHLEW HRRY S %N SIRW KDY WRR,
SURGXFH WR WKH IXOOHVW ZKDOH WX DSFUWKE IHRKIWUARPBHQ WRP

'LVWDQFH7UDYHOHG

7KH DYHUDJH DPRXQW RI WLRPHDMK WIYNHV. QRO SBIR G MARRIQD OD KD F\I B U
W\SH RI SURGXFH WKH GLVWD QWK HL W UDHH/GR WRD W URY HCH WISRI® GOVFHS F
DQ\ZKHUH IURP WR GD\V WR WBDVFKI DWW ICRHO/DVOL SDR/G R DH D@ © OMD NHJ AP(
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OH[LFR RU 6RXWK $PHULFD WR WKH 8l&JRIPGZWWRW P®D\W DG HSIH@\G KQWWRIQRE
DQG DQ\ FXVWRPV RU LQVSHFWLRQ SURFHGXUHV UHTXLUHG

TUDQVSRUWDWLRQ WLPH LV MXWWKRQMEXKDDEWRW QWK DUWHY¥RQHN MWHRF KSDR G
FRQGLWLRQV KDQGOLQJ SURBWEHHNW D/QIGH WKLH B JRHI K D WIKE@H N 8 ADQG DADXAWRIL
WKH ILQDO SURGXFW

%\ WKH WLPH SURGXFH UHD F IGHDW WK® MDERRR X@XMUVHY R W KBUDUR FHWV
IRRG VXFK DV YLWDPLQV PLQHADDBRK\GQ®GWHDFURQRWHLEQWIN) GRD® \R"
UHVXOWLQJ LQ D UHGXFWLRQ@WR G B XWLEADIW RR® & DX B X H X ¥ RAWQH. M S R D XU F
KHDW PRLVWXUH FRRNLQJ DQG W@MRDWGH UWRHAIML EQR D $D LOSOEW IDHE@AY 1
FRPSRQHQWYV IRU WKH ERG\ V X0 AW LRRSRUWIQ WG MPR. Q/IW R UMR DRILGD LKFADLQ K
GHJUDGDWLRQ DQG HQVXUH WKBW RRIGH LY XS\UHWHLLR/QHIEO | K Q GHREHRBYUFDSAADLYRIC
SULPDULO\ GULYHQ E\ D UHGRE®\ RQQIEQ X®MGIUW R DW D6 HQWL V& R G WDH L
KLIKHU UDWHV RI UHVSLUDW LRRVDQ & XPARLLYIVW B HQ & RAUNL HIXW VWBKHHIW IFG D W L R

'"HFLSKHULQJ )RRG /DEHOV IRU 1XWULWLRQ

"KHQ QDYLJDWLQJ WKH IRRG FKRHUHHV LXK B Q HRFEINUHR Q/# Y\HK R B QYDVD HY RO YOH
ODEHO 8QGHUVWDQGLQJ IRRGEG SICREH G\ Y VL @V WIKQV T R MVRRAH K MR IRUO W R HOLY
QXWULWLRQDOO\ VRXQG GHIER§LRDO W K IKW VDIOH. U QR B IHWILKV QB W MIOUFROQY H\E RV E
IRRG FKRLFHV WKLV VHFWLRQ GXWULMLRBVIDRRE ODFESRZIHIWLRQ ®HDO WK

)RRG /DEHOLQJ

8QGHUVWDQGLQJ )RRG /DEHOLQJ DQG 5HODWHG 5HIJXODWLRQV

)RRG ODEHOLQJ LV D FUXFLD® QG SHFWN RW LRR G SSURR/G)GH\Y 1 RHPHW K S UW
LQIRUPDWLRQ DERXW WKH IRRGNVMWXHE\ PROQULLDEPH/ DWWHRRUHWXBD ZRUOB.
$GPLQLVWUDWLRQ )'$ EHLQJ WIQHWKH BRQUWHBJEWDWRV\ ERGHN UNRR BQGD E
EH FKDOOHQJLQJ EXW LW LV DVYERDWXFNUY ® ORU VKKR\OHV B GFRLQ/V. BLIRW K H P

,QJUHGLHQWY $GGLWLYHV DQG &RORUYV

JRRG ODEHOLQJ LQYROYHV SWRFPERKX®J 05 HRRIAL GH & GO R UR QW MRQ SVD\FSNLE D
WKH SURGXFW V QDPH LQJUWGRIQQWR P DR DIOOIHRIJ B Q L. QR B QX BDUFRNGXUFRU
FRQWDLQV D JHQHWLFDOO\ RHROGIY DIDE RUHIDAW K FF OIDQ @ \D QRKKAGL @ RU B G\L\W DV
WKH IRRG SURGXFW LQFOXGLQQJXSQXMIULHIQWY HIGUHRUY. QURUWEZHHWHQH L

&HUWDLQ LQJUHGLHQWY PD\ DSBWDW LIR® W EXIVR X\D YR UWPIVP RODEBIQ K W UV WL
OLVWHG DV FRUQ V\UXS DJDYHLQHFWBRLFRW BAHH ORVORIGR B\ HW\I P DU XE
QRPHQFODWXUH IRU PDUNHWLQJSKIUGRNWWY & H XX\KD WR G\L VEFORNGOUHS R1 D

2Q IRRG ODEHOV LQJUHGLHQWHW BH ZHIIWWG 7KL \G P W DHYGWERD \R BV KH LIVQ
DQG WKH LQJUHGLHQW WKDW ZHUXKDUNRH DHD VW QY VOWLH/GHEBE. HRAW VR IL W
SURGXFW LV KLJK LQ WKHVHKDANHPKLDIK ® X\R UMM \R @D & HYCDLGWR R 1& RROAVKHHULY |
LQJUHGLHQWY DUH OLVWHG | DUR/RW HNVEXWSIULR\GDRPW IFK RILAHH O\ WR EH

([HPSWLRQV IURP 1XWULWLRQ /DEHOLQJ 5HTXLUHPHQWYV

$OWKRXJIJK PRVW IRRG SURGXFIWLBQHOWH HOM HFAH WMRDK. QY HR® XK RVRIG VIHW/H DH
WKLV UHTXLUHPHQW 7KHVH HXWPIDWMRUW DUKFEDIVW GV RIQ VB H LRI MRS EX\
I[UXLWYV YHJHWDEOHV ILVK DHRQE[MP@WO HUR®@JOBEHPBQQWJ PIHDWE® VCHAH)Y W G
EXON RU SUHSDUHG RQ VLWH ENXEH B GVWRQ KDE BINIHYIIRHMW DWHRTR Q/DEH O V

(YHQ LI D IRRG SURGXFW LV HOHRIW HUT R P UGHRPW Q MWL RLQVE_B/BHLAOL@ Y XIENM K
WKH SURGXFW V QDPH DQG L QWHOG LIHHSNMWH WP W HVGV R Q ONVKH DBREHID

@08 - KWWSV PHG OLEUHWH[WV RU



https://libretexts.org/
https://creativecommons.org/licenses/by-nc/4.0/
https://med.libretexts.org/@go/page/116508?pdf

LibreTexts"

$O0OHUJHQ ,QIRUPDWLRQ

$OOHUJHQ LQIRUPDWLRQ LV FENXQE&RWG\GSW B FEHHG FEH{IDH.OON KD EBLHR HGJ BW G WH
DUH UHTXLUHG WR LGHQWLI\PKRN WRSV PDWKR UV BDDOGI ILIHKQ WHIHGY Q B\ &
3RWHQWLDO FURVV FRQWDFW ZFIORK HG OFRIRIG @D @K Y INH @D \FD E HEHBILE/DQWWW
DOLDVHV ,W V LPSRUWDQW QRPUNFWKRQLYHR WK B¥ALDGE Y WODPDNSAVXWN W
DOLDVHV IRU YDULRXV IRRG DOOHUJHQV

7TDEOHRRMEBOOHUJHQV
$OOHUJHQ $OLDVHV

(JJV $OEXPLQ JOREXOLQ OHFLWEKXBL@®LYH
RYRJOREXOLQ RYRPXFLQ RYRPYRMRHG
6LPSOHVVH

JLVK $QFKRY\ EDVV FDWILVK FRGN I GKDNHG
KDOLEXW PDKL PDKL SHUFKHSNVRQ SSI
VZRUGILVK WLODSLD WURXW WXQD

SHDQXWYV $UDFKLVY RLO EHHU QXWYV JURDXW GQXX
SLHFHV SHDQXW EXWWHU SHDQXW IO

6KHOOILVK $EDORQH FODPV FUDE FUDZR\WRVHUV
SUbZQvV VFDOORSV VKULPS VTXLG

6 R\ (GDPDPH PLVR QDWWR VKR\X WR\ DE

ILEHU VR IRUPXOD VR\ JULWW HIR) PJ
VDXFH VR\ VSURXWY WDPDU LS UNRRNPHSIH

7UHH QXWYV $OPRQGV %UDJLO QXWV FDVKH®W FK
KLFNRU\ QXWV PDFDGDPLD QXWXJPWL
SHFDQV SLQH QXWV SLJQROLDV SLVW

‘KHDW %UDQ EUHDG FUXPEV EXOJXW FRMWMB
FUDFNHU PHDO GXUXP HLQNRU® SMBE
EUHDG FDNH GXUXP HQULFKIHE& SURV
LQVWDQW SDVWU\ VHOI ULVLQH JWRIX\
ZKROH ZKHDW JOXWHQ K\GURO\RBP® I
PDW]RK PHDO DOVR VSHOOHGDRBMW]|RVI
VHPROLQD VSHOW VSURXW HDO XKHW
EHUULHV EUDQ GXUXP JHURVVJOXMWH
ZKHDW EUDQ K\GURO\VDWH ZKHDW JH
SURWHLQ LVRODWH ZKROH ZKHDW EH!

6HVDPH %HQQH EHQQH VHHG EHQQLWKHHE DXL (
VHVDPH IORXU VHVDPH RLO VHVDPH ¢
VHVDPH VHHGHVBROWBGREGKIPPVLP WDKLC

7KH 1XWULWLRQ )DFWV /DEHO DQG 1XWULWLRQDO "HQVLW\
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Nutrition Facts
Servings: A Bardrgs per container B P
largar, — | Serving slze 273 cuip [88g)| — ﬁ:;‘:t:islznd
bolder type lmu_
uni par surving N
Calaries:
Calories 230 — o
%% Dindly Walm®
E 0
T bk o 7 o | — Daily Valuss
Thans Foi g Upd ated
Choleaturol Dimg %
Badism 160mg T
Total Coarbiohydrate 170 1%
Dvctary Fizae 43 Ay
. Tofal Sugars 139
adl EJ;:‘:.EI‘ — “ub-l'li"’;llll- Tk Faihibeal] Saiggans 3%
|
Change VWiaais [ Bneg e Actual
In gorme | Colcun #ing s | — amounts
nutrients ron Bmg 4% daclared
required Pl 2408 [
e p————— Maw
Frrh e e footnote

YLJ 7KLV JUDSKLF KLIJKOLJKWV FKOMEH® WR FVOKHG LEW ODWIRQ Y\ B \OX SIDIVX
DQG WKH OLVWLQUJERD DGIE\HG/ ¥ XDV X WENLWKR)@ B0 F WG/ DEXD $ ANL DG YWIKHD Y
GRPDLQ

7KH 1XWULWLRQ )DFWV /DEHO

,Q UHFHQW \HDUV WKH 1XWULBLRY XITAW X QGHEH® RO V R R\GWIRIAMKL QIR FKI
HDVLHU WR XQGHUVWDQG 6RPRQW\VEKD QRHVFDORWXEN OCHBWLLR/K N LD R R
WV\SLFDOO\ FRQVXPH DQG WKH ® ¥GIDNURQWRR WH® SWAHRIPV XIPGUWX G D W W DY
RFFXUULQJ VXJDUYV

6HUYLQJ 6L]H B6HUYLQJV 3HU &RQWDLQHU DQG 3RUWLRQ 6L]H

,Q WKH 8QLWHG 6WDWHYV DDWHRURQIMRIRGL | B VL & HDI LU
WKDW KHOSV FRQVXPHUV XQW@HOQWVRIQGB MHKHWDX®
VHUYDPHDVSRWE LRRRG UL QN

7KH QXPEHU RI VHUYLQJV SHU VEOH NHIHY PEYWLEH BDWHKG BURGKIEQD YRH

FXS DQG D SDFNDJH FRQWDLQM VAXSY QWK S8 UNVKRIQ@/ORLEMHHW LW LV , 0 KRH
IRRG WKDW D W\SLFDO FRQVXHAHBHIRX ®G PKRADANW R KHEW FRQWEKH QUM
VHUYLQJ VL]HV )RU H[DPSOH LI TRXQRKRWRXVURSRDW LRFXSV]RIEKRWRB E®
VHUYLQJ VL]H LV FXS

8QGHUVWDQGLQJ WKHVH WHUPYVLROLRXWH OFBSR R X KFROLNFH WP R)UIRHU. Q. XRRVDADEDQ 5B F
TXLQRD LV VHUYLQJ EXW LI WHKUWHY DQ EH OWKID\W HW XBROQ/W DWRN U V DVQIGH RFAT
OLVWHG RQ WKH ODEHO

:KDW ,V 3HUFHQW 'DLO\ 9DOXH DQG +RZ ,V ,W &DOFXODWHG"

7KH WHUP 3HUFHQW 'DLO\ 9DOXH XL'G@H RQR | RVXG @QXEHLO\H QW \D LIQ EDH/GL ¢
UHFRPPHQGHG GDLO\ LQWDNH ORI RX @W WRU LIH QW W P K HIOKV LW KRB Y KD YHL © H
FDQ KHOS \RX GHWHUPLQH LI ®RZHILY IDQS DRUW R RXGOIDW KQX W WRILH Q W

7KH '9 LV FDOFXODWHG EDVHGLRQ BDWWHDQ RRUHDGX\O WI/WIR@G HFK LB DI
QHHGV PD\ EH PRUH RU OHVV GHSHQO®IQ I KNP LRXW DEWL YHWV\ ZHHY KW

+HUH LV KRZ LW ZRUNYV

e .GHOQWIKIXWUIZKOWXWULHQW FRQWHQW RI VDKEHR URRR UV DEHMOH ¥ PV QRUG EW
QXWULHQW FRPSRVLWLRQ YDOXHV IRU IRRGV

eoe - KWWSV PHG OLEUHWH[WV RU
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e HWHURMIQGH 7KH '9 LV FDOFXODWHG E\ GLYL®LIQQ BV KH WPLRXIQR RIKM QF
UHFRPPHQGHG GDLO\ LQWDNH ORUQWKDW QXWULHQW WKHQ PXOWLS

JRU H[DPSOH LI D IRRG KDVDQGRWKHEBDLSHUMHARRFERQGMXHQVWDIIRKY IRBEH
. — 6R RQH VHUYLQJ RIRWMWIKWHIBRGOS URHYHRIPPHQGHG LQWDNH

7DEOH OLVWV WKH UHIHUH®P B8 FKDOX\HY WHKHD W IDRIG WKHGL YWWRAH YHLR QW
UHFRPPHQGHG LQWDNH IRU D OXWWR®E QW ®BQDYI0U\ DR Q XHDFIKWQ W ' FRRX C
GHHPHG ORZ DQG D QXWULHQW DP RXPRW BHLW \GHHHALHGE MKEW LV '9 R
7DEOH/ KBHUFHQW 'DE&OO §XCRRMIKIR @ U L)W E RIRE H O
IXWULHQW 'RXODERMW IXWULHQW 'D L @GIXQXIHH Q W
$GGHG VXJDUV J 3KRVSKRUXV P
%LRWLQ PFJ 3RWDVVLXP PJ
&DOFLXP PJ 3URWHLQ J
&KORULGH PJ 5LERIODYLQ PJ
&KROLQH PJ 6DWXUDWHG IDW J
&KROHVWHURO PJ BHOHQLXP PF.
&KURPLXP PFJ BRGLXP PJ
&RSSHU PJ 7KLDPLQ PJ
"LHWDU\ ILEHU J 7RWDO FDUERK\GUDWH
)DW J ILWDPLQ $ PFJ 5$(
)RODWH IROLF DFLG PFJ ")( 9LWDPLQ %
L RGLQH PFJ 9LWDPLQ % PFJ
JURQ PJ 9LWDPLQ & PJ
ODJQHVLXP PJ 9LWDPLQ ° PFJ
ODQJDQHVH PJ ILWDPLQ ( PJ ~ W
ORO\VEGHQXP PFJ 9LWDPLQ . PFJ
1LDFLQ PJ 1( =LQF PJ
3DQWRWKHQLF DFLG PJ

$EEUHYLDWLRQV ')( GLHWDUUDRPODSHLHWKHYDOWQRQODO XQLW UDR 1PLFUR
HTXLYDOHQWYV 5%$( UHWLQRO DFWLYLW\ HTXLYDOHQWYV

7KH '9 KHOSV WKH FRQVXPHU X Q/GI)WW \R D Q GV WIKHL Q X R U Ll R R &/ DEGW & HHMR
WKH '9 FDQ KHOS ZKHQ PDNLQJ ®ZHW DWK H KIRIVAH R | WAKDMR GFLOFQ G® V HF D \DHF
RVWHRSRURVLV

1RWH KRZHYHU WKDW WKH '9 GRBVQQ®RW LIHQG. LVWH) KR ¥ HPXYIEGBJI RH QR
UHFRPPHQGHG GDLO\ LQWDNHI FRR® DL Q WGIRRGWKDWDVHEWVRIQJ GRW PBOR
JHWWLQJ RI' \RXU GDLO\ FDOFLRKX IWHRBHWWMQ IR R GR |, W KHH QI ¥ RP® HIQG+

8VLQJ WKH 1XWULWLRQ )DFWV /DEHO DQG 0\3ODWH

7KH )"OVBODWMD YLVXDO JXLGH WKDW KMH®\S\E DR K G WRHD W KHE D ORIRGG- Bl G RKIES
DQG 0\30ODWH FDQ EH XVHG WRJIJHW& HRK RR- IR N\HK B RVUBIOQ A Y Z 1L WY IKRVRWX UR Q X
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JLIXUHO\30DWH UHSODFHG WKH )RRG *XU G BWHD PUBL VI D NoH & DYCH J\HRAY 1D E/GKHR\K O.
EH ZKROH JUDLQV 7KH DPRXQWGRISSQRW HRQ \IRRE D IR X VOH H WL KWA  DHLG KAk
\RX DUH SUHJQDQW R U CEUMIEE VBIEH HHGBIDQUW PHQW R $IUERPXOWXUPH LY LQ WKH

.H\ 7TDNHDZD\V

« ODNH D PHDO SODQ DQG FUHDWH DHQ@WRHUR D ZYW WV KDXWK DY FOW & HKH B BV
PHDOV 8VH D PHDO SODQQLQJ W H PISHO Q Y\ UW R/ LERDQIDAY F K FLHFBIYYV VRMDL B £
VSHQGLQJ DQG PLQLPL]JH IRRG ZDVWH

« 6KRSSLQJ FDQ EH DW JURFHU\ VWHRUFHHVV \R @ OHE H | CFURRIHUHW PROW R R Y YH QR.F
FRPPXQLW\ JDUGHQV

e« BRFLDO GHWHUPLQDQWYV Rl KHDOWK KRR D@ G QQROWHQWH RR®D V R REWH WKK
ZD\V RI DFTXLULQJ IRRG GHSHQG RQ 6'2+

« 6KRS IRU LWHPV RQ VDOH FRPSXWH BQGEFARMWXVILQG KRRWYHRVWERHH RU
&RQVLGHU EX\LQJ LQ EXON

« ([SORUH VHDVRQDO DQG ORFDO IRRG P RH HDXO\DH RAKIK\OF B3 Q REGIX FUHH K IRAIDYE
QXWULHQW FRPSRVLWLRQ EXWLEDR®X HD EDLD WHi W@ X WE R G DEREP\B YEIMLSOHX,
$OVR FRQVLGHU WKH YDOXH RI IURMH® RQU §DRNHHGS W RGXFEHEZKNLERA S
KDUYHVWHG

« 8QGHUVWDQG IRRG ODEHOLQJ RWLRRH LSOOG HQD QL@ LWH/GL G RWPWQ R W (
7KH 1XWULWLRQ )DFWV ODEHO SXURYLW HR QIO RARDMWHRW B E RKR\G \B KRNNE |
NH\ QXWULHQWYV 5HIHU WR 0\3QIDMQHHRU EDODQFHG QXWULWLRQ JXL

SHIHUHQFHYV

ILQGVWURP .1 7XFNHU -$ OF9D\ 0 EWGUHVWR S UFKRRWH BHBIOWKHN IRRG

VIVWHPDWLPBVGFKROLBGEGLFW %HKDY GRL DGE

YRRG DQG QXWULWLRQ VHFXULW\$BBHWGHDE 2 PWEWHRI $JULFXAZ\E XM D

LQIRUPDWLRQ SULRULWLHVY IRRG DQG QXWULWLRQ VHFXULW\

ODNH D SODQ 86 'HSDUWPHQW RI $JULFXQWZX WPNS @B RHV YRIG B W REHDID \

EXGJHW PDNH SODQ

ORUH NH\ WRSLFV 86 'HSDUWPHQW HRU $JULF XDIZXR\I5 OPRE H \0\RY GH DRV R E

*RUGRQ % 6WUDWHJILHV IRU VIKEFRY\I XVOUR MDA G ORCQLEW HWDBY - X
KWWSV ZZZ HDWULJKW RUJ |RRGWIIDDMHILLGINV M R D UWX FVKHRB\S IXQ@J P H D O

YDUPHUV PDUNHWYV LQFUHDVHRBFFBYVRHUR OWDHMKH V) X\R D OWWRRQ IBFFHV

KWWSV IDUPHUVPDUNHWFR BIORMAHRWY RUR HGHAD QX W Q LVQLFRIXD VR R G

0DGODOD 66 +LOO - .XQQHNH ( /RSHV T Q)DEN R FL DHGLXFOQV ZIIRRIG \W K FOL@

IRRG DFFHVV LQ UHVRXUFH SRRU %R BBPOE@HMICHVK D VFRSEQJ UHYLHZ

@0@ - KWWSV PHG OLEUHWH[WV RU
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+RZDUWK 0 %UHWWOH $ +DUGPDQ 0 RDGWHKHO P ESDMWLR|WRH GIHQ G HDQFE
ZHOO EHLQJ D VFRSLQJ UHYLHRGRG WRLLEHGHH KHDVHGK 6 R UIHF VRV HDRA H ¢
JDUGHQLQJ DSSURDFKHV ®UY-IZSMRFLDO SHHVFUIGRULRQ EPMRSHQ

1RJHLUH OF5DH 7 5\DQ (3 -DEOCRDRNXUEM) BIWDBX TWH UWR L @ BOWHIFRARX

VIVWHPR6FLHQFH GRL ELRVFL EL\
‘HL < 6KDQQRQ - /HH -6 ,PSDFW RQ M/RFHH\SWW RHUHH QB R[DPIRQVI $WROW (
(GX%HKDY GRL M MQHE

IXFDQ 6& ODURNR $ 6DQRQ 2 )ULDV ¥ @GPKUIHNKWAH UD & %H \BWIEBDLQD LBWI P R U

TXDOLW\ DQG SULFH FRPSISHWELWR QHDBE\ VWRUHWSSHW

'UHZQRZVNL $ 7KH FRVW RI 86 |RRIGAH DBP-GIOARWIHG WR WKHLU QXWUL

GRL DMFQ

%DUUHWW '0 OD[LPL]JLQJ WKH QYXHN HMWDIEFOIVO Y IDVIXHZ RR | 1 0 KWRMIVDWRGN-F

FRPSDUHV IUHVK IUR]JHQ DQG NDIMWHIBY IBRGXEWNK W) G H\QHCOLFPKV B & 'D
$FFHVVHG 2FWREWISY SRVWKDUYHVW XFGD YQXWEXNVE REDICF ¥ D

YHIJHWDEOHYV

86 '"HSDUWPHQW RI +HDOWK DQG +XPDQ 6HGPLRHW W UDENLBER )RR \UD G

$SSOLHG 1XWULWLRQ *XLGDQFH GRU 4G 6 X § WRIW HIRRHUO D EH O LRRIFHY V H (

KWWSV ZZZ IGD JRY UHJXODWRGDREHR GRBEWRRQWAHDXEGDGBHIXQGXVW

*DJHU ( )LQGLQJ WKH KLGGHW® V-RXIU HRB MIKHV | RRG VFLRYH HBX I X VW

ZZZ KRSNLQVPHGLFLQH RUJ KHDOMXGZBO WKV K LIB@GH G WHKYBQW.IQRWKH |

$OOHUJHQ FRQWURO UHVRXUBXEO &P ®HIRAMK D) RFRS® DWBHQWIRAUD QRK

KWWSV ZZZ FGSK FD JRY 3URJUDPV &(+ ')'&6\ 3R BIYD)PYERH U DHPY &)REE
7KH WRS IRRG DOOHUJHQV DOQGRW RHDU HFRIPP\R P HIOL RV WX E D F$-FIF B O W
'"HFHPEHU
KWWSV ZZZ FGSK FD JRY 3URJUDPV &(+ ')'&6\8"3% ) R'RE & B HHQW 3 U/R EWDRJ
5HVRXUFHV $OOHUJHQV SGI
&KDQJHV WR WKH 1XWULWLRQ )DFW\DWDEBO$SBBL®RRG D Q G$FAPHV ¥E BL DA
KWWSV ZZZ IGD JRY IRRG IRRG QRPEHOWQ R @ XDVFM W IORDE H&D QJHV
$GGHG VXJDUV RQ WKH QHZ 1XWULWLRQQUWMYDWLRIPO )IBEYRRG\DQG 'L
KWWSV ZZZ IGD JRY IRRG QHZ @XWDUW QRIZ ID¥FWWYLA/DLRIQOI DFVEH @ D |
*XLGDQFH IRU LQGXVWU\ IRRG IRREBNVOW & DW AD Y LWHDWIR 8 D REF B M LIRRQ V
FROXPQ ODEHOLQJ XSGDWLQJ FRRGWD QD U HDHWEH 9 ¥ W PRV Q@ JF X VR R P
EUHDWK PLQWV 'RFNHW QR )'$ 1 +XPDG )RR G\S GRRJUDW U B &V ) IRF
$FFHVVHG 2FWRIEWWSY ZZZ IGD JRY UHJXODW R UDQFRH REFPRX/P IHFROW V HIDXUL f
IRRG ODEHOLQJ VHUYLQJ VL]H\Q VKRGG RIYQH HDDAVLIRQDE PR IBH. R
7KH ORZV DQG KLJKV Rl SHUFHQWWG&RIQO)DYMMO/X B [IREH & K$6 QRR A XD G ' U X
$FFHVVHG 2FWRBEHUSY ZZZ IGD JRY IRRG QHZ QXWULKM BE& UBRQW (
QXWULWLRQ IDFWV ODEHO
8VLQJ WKH 1XWULWLRQ )DFWV OBE HX PIQGI ¥\ 33BD)WR R GV B QPO NHX K 56 WEI
$FFHVVHG 2FWRIEWWSY ZZZ IGD JRY IRRG QHZ QXWULWLRQ IDFWV ODE
KHDOWKLHU FKRLFHYV

=LPPHUPDQ 0 6QRZ % 8QGH UV VQDVDANHI 558 WPRI N B 8 KHWH @AEHE/L R LIQ®F
THI[WV $FFHVVHG 2FWREHU

KWWSV PHG OLEUHWH[WV RUJ GRRWURB8 BWIRB ILXWUWLLWLLAR@B $0LEP, ) AVUFFO\C
"LHW $B8QGHUVWDQGLQJB'LHWDU\B5HIHUHQFHB,QWDNHVB '5,

7KLV SDJH WEWOHG/WDOGLOJ 6RFLDO ,QI®BKREENVQ B/ VKD/HGIXQGH UIML FHQV H
DXWKRUHG UHPL[HG&BQGUWRIUDFXUDMWHG BWDYURXOD KDOAWR QB SEONMEY X B E B BVRK
ZDV HGLWHG WR WKH VW\OH DRGDWARQBDUGY Rl WKH /LEUH7H[WV
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,Q WKH .LWFKHQ B6WRULQJ DQG 3UHSDULQJ )RRC

, QWURGXFWLRQ

&XOLQDU\ PHGLFLQH FRPELQHFXQX®WDUW DR \H GF [3W R Q GIHQ BAKHD N \Q RVZRO
QXWULWLRXV HDWLQJ SDWWWHQVWRLS H HY HNQHAD \DH) G6 MPLSHDD WL BOVEMW FHW V QF
QXWULHQW LV QRW HQRXJK 8RWMWHMLIL QH DX KHBD? VRQJ R DQWIQEFBRKHEV\Q IV R |
SUHSDUH DQG VWRUH IRRG LQ D Z®XWWKDW. RPQDQWMDIOXHLWY IODYRU DQG

2YHU WKH \HDUV PRUH LQGLY IQG)CD W\R IGIMCH. Y19 F U HDIVN B B G VBW RKIDGY 16 LEHHG
ZLWK OHVV QXWULHQW GHQVHWRRBEXMLRLFM\R 05Q 6 LRV E HGF KRR N L U RWNLL
FRQWURO RYHU WKH DPRXQW BIIDXWA DGGRIGLWR IRREG VHORXQUIDEKW Y HH VI\N E
VLIQLILFDQWO\ DIIHFW WKH QXWSLADWRSHBBXWN RRRG ZOWWEKLOH KH

7KLV FKDSWHU SUHVHQWY VWHDWRGLWWRBDJIWDDK) ® G& HHY DAVRWNEIHRYH W R/ WP
PLQLPL]JH IRRG ZDVWH ZKLFK IKUHD 6 WEW HD W VDR ¥ BWWHLQ W VIBY EROW K
FKDSWHU ZH UHFRPPHQG UHYLHZALQRWENURKBYPQWQ R Y WIOWRRXSWMRR GV

4 STEPS TO FOOD SAFETY

*
CLEAN SEPARATE

YLIXUH YRXU VWHSV WR IRRGZLMKWRDS H 6 GHDIQN DU KOQ® B HViH/S IDIBVSIUR
FRRNLQJ PHDW WR UHFRPPHQ®HGFRRINISE LOCHYW B M ¥ U B (DG\B KEIDIDNNRK DEIR-PA W IR &
&HQWHUV IRU 'LVHDVH &RQWERBIOEG GG BRPBYAQWLRQ

*HQHUDO )RRG 6DIHW\ 3ULQFLSOHYV

)RRG VDIHW\ LV DQ HVVHQWLDO WK SHFG® R HYOH @WIDQ.T LRR GIFRARUEQ KMIDEIQ @ H
JHQHUDO IRRG VDIHW\ SULQFLSOHV HYHU\RQH VKRXOG EH DZDUH RI
&OHDQ

&OHDQLQJ DQG VDQLWL]LQJ DWHQH VW K WIS® D/GV IRS K R Q P SXIM MEHXIOW 8 X G B
FOHDQLQJ DQG VDQLWL]LQJ DN ® XWRRFHA MV MKIGS PE Q RR ® GGPHERIM DWW RRQ G
ZLWK KRW VRDS\ ZDWHU DIWHU ${ DRIG XADHV HD VIR | DG 0 D WW D/REDARQ G ¥
XVLQJ WKH EDWKURRP DQG DIWHU WRXFKLQJ SHWV
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,Q WKH IROORZLQJ VHW RI IMQWHWD FWIRY W HIDFGV DYGLGA MHA\R KMDHYOHH® I X B ) WV
NQRZOHGJH

YLIXUH (DWLQJ YDULRXV FRWRADX @&/ R FR-OVXPE HY Z1MGB UWDBM HVR IS $ RW VP RQ
KHDOWK 9HJHWDEOH %DVNHWXEGH®RQIBUGEDLIQFIMQ BHFHQVHG

YLIXUH JUHVK SHDUV DUH KRJKIHUBDV DD QBG FHIDWY LRY WIHOG KR B W\DKLHD
VXJDU FRQWHQW RSW IRU |0 WVGFRDQHX S Q 3HDMXEPH @8R QEHD UV 2 LIHIQ \F|
D 3L[DED\ /LFHQVH
7KLQN VHDVRQDOO\ DQG VKRS ZWHDOR Q/MRF DGO H WDREDM VI WHIWRMWH HE B WM
LWHPV WKDW PLJKW EH RXWJRR ¥IHDN BRXOL G QARX © WH DZ B B WDIGGIN K. G UR B X F
DOWHUQDWLYH VRXUFHV VX RKGDWHUUHRY B € CRHV F BRQHBW IDRABYRIBUXNP FDQQ
IUXLW MXLFH &RQVLGHU EX\IOHV | 2 RWMKR XWX DB & HD® @ DO HRUDED X FHV W R

SURWHLQV

JLIXUH 1XWV DUH D JUHDWSVRWUHEKR RD QX WLIEHNL ROKH | V@R VXERY D & HY HW
PDIJQHVLXP DQG VHOHQLXP 1XW V<ROAMDG L VSO PRHYGWH GE XQ\GRHDUQR D 3L[DED\ /LF

JLIXUH 7THPSHK LV D YHUVDW LFH) EHDRWHEDWR QJ 1S 8 G WHHL@ODW W@ LRHWW D |
JRRG 6RVEHDQ E\ ORFKDPDG $ULMIEDX OIFFFHHIWMHG XQGHU D 3

SURWHLQ ULFK IRRGV LQFOX@RQIBHVWVFBRIAP® URUILVR] DWW RD IRRBW ,
WU\ SXOVHV HJJV QXWV H J VHHROQGVJ ZF&EQ RW\H HESH/F D Q D S\OHDHGA ED X 1
VXFK DV WRIX WHPSHK VHLWDQFKXEQBBDY QEOPHNQESDQWDYHB OHQWLC

/IRZ FRVW SDQWU\ VWDSOHYV VXFKXHHGEHDUWH HO MY X\PRH YV WERXI\W VDUE® BS-HMW DB
EDVHG SURWHLQV FDQ KDYH LP%RUHWGXE WQ K HADKOHV I LE/ QR IKW 1D W \ESKWEBHD V
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1IXWULHQW 'HQVH )DWV DQG 2LOV

.QRZLQJ WKH KHDOWK EHQHILWY RIWKKFDRLRNO\R G BDW H UPRRNML @K LRFLKO R/L
FKDUDFWHULVWLEFV ZKHQ VHOHFWLAJOEBEMRDXNVO GV R WH HKWDW H IDYRE FRRQML Gt
FRRNLQJ SURSHUWLHV VXFK DV UIPRINRHX 8 R DOW L QIFFOSXABHHY DRY1 RRERIMY R RLXAV VI
DYRFDGR RLO FDQROD RLO QXW RLOV DQG QXW EXWWHUV

JLIXUH BKHUEVY QDWXUDO SKDUPDFHXWLFDO [ MSJ

JLIXUH +HUEV FDQ EH H[SHQVLYH\RXKE WUWBKRQZLQHDL IBl Z DQY®RZF H X\M UFED/

6HNVDN .HUGNDQQR LV OLFHQVHG XQGHU D 3L[DED\ /LFHQVH
+HUEV DQG VSLFHV DUH RIWHQJXRHG/HQ VFRRNLR +BVEO DYRHSGYQRY FAR
DUH GHULYHG IURP URRWYV VHKG VKHEDUWMK EXHEOWH I DWE EH K HIQH VWIRQ GH\GXF
DQG IDW ZKLOH SURYLGLQJ MXFKRDVDELR [3RWLR & XPVRDHFQQUROW. FWEDLQNH. QS/H
DQG SRO\SKHQROV

([DPSOHV RI SRSXODU FRRNLQJRHWEMPAH FRXBM FD YD WRIRH JDRIVERBXO L
LOQFOXGH FLQQDPRQ WXUPHULFOLUREQBKIUO IF$RZG HAR DL(O&® 6B RY BNU

T e
)LIXUH 4XLQRD LV D JOXWHDRLWHK IS WRWGL Y K DVE HY DIFORM® WHTUX HY R B QUL
DQG WRS VDODGV ZLWK ULWLIRRJEDG IDIG/G/HEG/ RDUWRRIHKHG XQGHU && %<
HHSLQJ D YDULHW\ Rl JUDLQ VURYGGHNO B HRXQG\RW URSD RSV W K\M I/ R XI\R
VRXUFHV Rl SURWHLQ LURQ DYQGVBRMKHU #HVBHFDPOQV | RIFEI® @AW R{R & D
SRWDVVLXP ([DPSOHV Rl ZKROH ZKMAQQ \Z KIF\G XSTH/ & DR Z7Q LRI EDDUHO WK
HGLEOH VHHGV Rl OHJXPHV ZKLHOQYFORGHGON GWDYVDPRQEINBWEMU K

7KH LPSRUWDQFH RI FRRNLQJ 0\ K VZKRWHRXVDHQ W IDQYJ SOV R 1U R RLO/H WIKJK
D YDULHW\ RI YLWDPLQV PLORUGDYWVLEBQG SRIVRKHL G K D/ORFIGH PUBD Q V
QXWULWLRQDO YDOXH WKDQ XIQHUMHWLM HG U H CLLGCH/G EHADDOQAH \SWERHFFYOVRAQD U +

*HQHUDO FRRNLQJ PHWKRGYV IRV RKRWHRIU ERLO L Q F OSBHMWIKRMMIMRBE 7RI
DERXW FRRNLQJ ZKROH JUDLQEHORYX LRY W K HHIR O/GRZW O S DALLANIVOK RIGH SWD
&RRNLQJ VHFWLRQ ODWHU LQ WKH FKDSWHU

e« *UDLQV 86 'HSDUWPHQW RI $JULFXOWXUH V >86'$@ 0\3ODWH
¢ HOLFLRXV :KROH *20GZ2D3AMFEKROH *UDLQV &RXQFLO

¢ KROH *UDLQ &RRNLQJ 7L 20GZD\M)JKROH AUDLQV &RXQFLO

¢ KROH *UDLQ &RRNLQJ 7L2206ZD\WSIKRIOHK #UDLQV &RXQFLO

3UR 7I55{PHPEHU VRDNLQJ JUDLQV RYHDQGJKRS DRFH® HWIOM H\E VFRRIRSWIVOR,
WRDVWLQJ WR HQVXUH WKH WBRQWY QL SVRFAHKN LVDLW VGRIENY HED RQ"
WKH\ DUH JROGHQ EURZQ VWLUULQJ RFFDVLRQDOO\

3XOVHV SURYLGH D YDULHW\ RH[NXWUWH | YWD XAKHQ DWHHDOWRWAEPQ LRBEIWIR
WR WKH &RRNLQJ OHWKRGV VHFWLRQ LQ WKLV FKDSWHU

5HDG 3XOVHV 1XWULWLRQGBRWV QWG BPBRDUWXPRUH DERXW SXOVHYV
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JLIXUH 'DUN FKRFRODWH F®OHOHFSWRDY LKHDUHY EHWE&WKNVKE B DWW E H € B FIDE
&KRFRODWH %DU E\ 6WRFN6QDSULUPAHQVHHQVHG XQGHU D 3L[DED\

) o B

YLIXUH /JRRNLQJ IRU D TXLFERXWG RHDH T X Q D WN'U3XSF IR IDS B S AR UED Bl HIRGHEO
WZLFH WR VHDO DQG PLFURZDWH FRRY KLIW LI UN K W SR SFSLLAX VO RGWL Q FRISORU
OLFHQVHG XQGHU D 3L[DED\ /LFHQVH

7KHUH DUH PDQ\ DGYDQWDJHW WRVKRXY QJIQD FNOW LBWR RU SBORYLGH TQKRWU |

EXW DOVR KHOS FXUE DSSHWLQWHU BHWR B RXQJ R R BW VWIKGIGGDR R&/RFGHD FINVPISQ

FKRFRODWH GULHG IUXLWV QXWV DQG SRSFRUQ

JROORZ WKHVH OLQNV IRU PRUH VQDFN LQIRUPDWLRQ

e 7TDVW\ 3RSFRUBQRERVBUWVLULW\ RI $UL]RQD &ROOHHRB FHV ERIRFSHU/DXWLH 1B @GV
9LOODJH )DUP

e *+DFNLQJ <RX1B86'® VFONBODWH

e &XOWXUH DQG )RRG 86'$ V 1IXWULWLRQ JRY

%DVLF 3ULQFLSOHV RI 6PHOO DQG 7DVWH

6PHOO RU ROIDFWLRQ DQGRWINKWH KRILBREVWDMWQRIQV DWHEW KOPD @ H[SX¥
ZRUOG DURXQG XV 8QGHUVWDQXQEHWBWW A ® @8 ULRKYOL & B OKIEILIH Q @ W H
WKH FRQWH[W Rl IRRG SUHSDUDWLRQ DQG IRRG SUHIHUHQFHYV

7DVWH DQG VPHOO DUH WK HLSWDL® DROWMH QY HIY SW K D WQF QR HIK M QHGLLHDQ WV KOH
WDVWH DQG VPHOO ZH FDQ PL[ HQFUHRWKEWVHQKDW FFHRPS 0 WBDWY WD YOF
GHVLUHG WDVWH SURILOH )X DWICHUPHROG KMDGN UZ/KMHIQG H B BB\ ¥ VOLHZ)
H[SHULPHQWLQJ ZLWK GLITHUHQWGAMXVWGQH QWK F RO BY®D W LEFFDQAH 6 R® WK I

.QRZLQJ WKH IODYRU SURILOHWHIUR D WY KR HKHQSUHG U HQ &MY B ¥DRWUXE WWR L WU
HQMR\DEOH GLVKHV IRU HYHWQ\WRR HV KK LB/L R @ R WLADPD GHHG-XIBDY KVW R JRIWKFH
IXQGDPHQWDO H[SHULHQFH RI IRRG V IODYRU

JLIXUH 2UWKRQDVDO RO IDHWIORQ WERQNPHERWY YR ®RILQ/K DURIPMWMIRRD YKRVHBWEC
IRRG LQ WKH PRXWK %RWK WR&®WICE XWIH M/REMODIHRIUF 8 HVFOIISFHQVHG XQGHU
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7TDVWHYV
6ZHHW

JLIXUH $OWKRXJK GRQXW\K\W HLQWWR DX HE W@ HQLWF DRRQE@MWV URMQ. FEXV S
3DLULQJ D GRQXW ZLWK D SURWRXWV VRBR BY OB HHND DRUFKHIAK 6FR R G & KIUFDIRVQOHE Y
LV OLFHQVHG XQGHU && %<

7KH SHUFHSWLRQ RI VZHHWQ HWV SUM 8 H QF Bl UR 10 V XJDLUF\ D G GE\H WWLDL @/ IO

SUHIHUHQFH IRU VZHHW WD VM@NURY RONK GRW &8 \K HIDLS\N H GMIQRBUH L PISIRK) WO XF

ERG\

&RQVXPLQJ WRR PXFK DGGHG SUXRPONPRD ¥ OFHD B VWHR] FKH\DVO B/RKQ G ZKHD KW G/
$PHULFDQ +HDUW $VVRFLDWLRQ UBIF RORWHING VOR RLRV P QU D GVKH® NRW R WP §
WHDVSRRQV SHU GD\ J IRU PHQ

JLIXUH $GG OLPHV WR ZDWWH D VBOIHAAKLRU WUV QD GHWV O RPPHDWV DE WV K B QO

OLPHV 7KH\ KDYH KLJKHU DFRGWILR @ DR UQUHW O P HY SIRHE®G @ G LEHY H B8 IBHEKHQ V

XQGHU && %<
6RXUQHVV RU WDUWQHVV LVI AXOLGHFWEG LYW LR ®RX FW KHE W AW MS BGIVMRQE
HYROXWLRQDU\ VWDQGSRLQWQ HVKHL B BA B R W KWR WSRY 1 DY IHY &/HWRNORFSLHIGH B i
ZKLFK FRXOG EH GHWULPHQWDO WRUIMOLOWKWR GRW®WHY W K D WWQ BWH. BHOD0U F
H[DPSOH YLQHJDU OHPRQ M®GFHEHX\WWHYUPHONLBYVH \RD KRGO FERGIDAX A DELQIH Vv
QXWULHQW DEVRUSWLRQ EXWHFRRNXPDQYH WERRWKEHKY RSIKG® BHIE UWRHG & XW R
RYHU WLPH

JLIXUH BFRIIHH EHDQV [ MSJ !
YLIXUH "ULQNLQJ FRIIHH FDGHYEPWH BVHRFFPRQ HFANEBRQ FHFPRLRIG LW WR DV
[JUHH LW LV QRW $ WU XOV FIX LA RQ MR HH HDOBEHINQ DWWYHVIOLF RQVHG XQGHU
1

%LWWHUQHVV LV D WDVW HHG @\RDMD.R\QP\R K B WXPMHY ERDDWORU ERKMG DB R d
EHOLHYHG WKDW WKH KXPDIQYBBLYMIGND W R & BNV HE [PV W K IBQUARML W R/ XUENFWR
LQ FHUWDLQ SODQWYV "HVSLWW BVKH \K DQURWX O O D QB3 \E W WOHVBXES/ MALTE/B 1Q
FRPELQHG ZLWK RWKHU WDVWHVWBIYV EKQLFRUWH HH QZGIQHH @BQUAN FRHKIRW B D@ O H
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=3, W vy s
YJLIXUH 3UHFLVH DQG DFFXUDWHHWKOQIW UJ A A DY MPHIQOV R XFAQRFQR @ R XVW G D &/
LQ D %RZO E\ )HOLFLW\ 7DL LNVFOIQRHQVHG XQGHU D 3H[HOV /

e« 8VH IODW WRSSHG PHDVXULQJ FXSV

e ,| OHVV WKDQ RQH TXDUWHU RUHBQMWH JRI/W KRS 6W GVRHDH/ RUDYXVWV SRF
¢ /[HYHO WKH FRQWHQWY ZLWK D NQIOBWZVYWKI DMWHKH PHDVXULQJ FXS RQ D
e BLIWLQJ IORXU ZLWK GU\ LQJQH GIRZGWMY BXRKP BW HAD ®@ RRURUHEIHINQL G L VW U

OHDVXULQJ /LTXLGV

JLIXUH LWK OLTXLGV VXFKXDGE RHO VW Z@QIWHXS XV W I DM SRXW PRDWXDICC
*ODVV &XS ZLWK OHDVXUH 6FDO6G XEAGHKU DV3IHIBWWQLEY @QLIFHQVH

BUHFLVH OLTXLG PHDVXUHPHQWWXVWD @ HHLNH D FDLQI HDN Q6 H ¥ XKERX VR XSV R\
DPRXQWYV

e« 8VH D WUDQVSDUHQW JUDGXDWHG FXS ZLWK D SRXU VSRXW
¢ OHDVXUH WKH YROXPH DW H\H OHYHO
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BE MICROWAVE SAFE

+

While microwave ovens

offer quick, convenient microwave-related
cooking, they also can HOME FIRES 2007-2011" il L e L
PER DAY were treated in emergency

be d?ngeruus ifthey rooms for microwave-related injuries®
aren't used carefully
o Spills were the most comman

cause of injury?

ofe The mast common injuries were
burns to the fingers and hands®
531 M I LLIUN = Kids were more likely than adults

to burn their face, head or neck®

PERCENT of American annual average in PROPERTY
homes with microwaves DAMAGE from microwave fires?
LSS 7z 7z

»ERUPTEIJ HUT FIRE AND ICE

WATER PHENOMENA

<
This occurs when WATER HEATED BEYOND ROTATE the dish m -

212 DEGREES in a clean cup or bowl one-guarter to
shows no signs of boiling, but explodes one-half midway STIR foods
if disturbed. Reduce the risk by: through cooking before eating
y y ; , ) , e

Use dishes with

HOT, HOT, HOT!

SLOPED SIDES
STIR in sugar The steam inside microwaved containers and popcorn
or soup bags CAN EXCEED 180 DEGREES. Use caution when cooking
mixes before and handling these items.
microwaving
Use VENTED CONTAINERS Open containers
AWAY FROM YOUR FACE

Leave a MICROWAVABLE

SPOON in liquids Let containers Use OVEN

while heating to break cool 1-2 MINUTES MTTETS

up the surface tension before opening PUTHDflJrEHS

AREN'T SURE IF YOUR DISHES ARE MICROWAVE-SAFE? FIND OUT IN 4 STEPS:

Fill a measuring Place itin the Microwave ane If the dish feels warm,
cup with one microwave along minute on high itisn’t microwave-safe
cup of water with the dish

AL , v v s ol ' W ' 0 ' 7 '

PUT A FORK IN IT »AV0ID
\ EGGS-PLOSIONS

Pierce foods in pouches or foods

00 -
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with tight skins or membranes to
allow steam to escape \\ \ / / / NEVER MICROWAVE

AN EGG IN ITS SHELL!
COMMON CULPRITS:

HOT DOGS. EGG YOLKS, é
SQUASH AND POTATOES
LELLL AR LA L IIE AL AL AL LA LI ES LA L 5 B ES AT 2 2SI IL AP LA P SIS PR LIS ILIT S AL LSS AL LI L S AL LI LIS I FLAE LIS LSS PP PP LSS

»MINIMIZE SPLASHES | »»IT STARTS WITH A SPARK
AND SPI I_LS Some materials can spark, which could lead to )

fire. These include:

@ ALUMINUM FOIL

1
Ly
L}

Microwaves should be within {cover foods with waxad or \"-‘ i

easy reach for all users. . perchment paper instead) '3: N —,f' ---
Your face should be @ METALTWIST TIES 'f al \
higher than the D @) CHINA WITH METALLIC PAINT da!
microwave door. = !

SIGNS IT'S TIME TO REPLACE YOUR MICROWAVE

AAAAAA

Bent, damaged or Damaged hinges, Long cooking times Buazing or Burning odors Unit is more than
non-closing doors latch or door seals Ioud noises while running 10 years old

B e

FIND MORE TIPS from State Farm® for avoiding kitchen fires & state Farm ®

JLIXUH 8VH PLFURZDYH VDIH GLVKZDUH DQG |IRO @GRZ (BRVMR PH.EF URZDHTHWR QW D& L
WKLV FDQ FDXVHRY DMUHED IHWEBGWIIRVHDWOEPFHQVHG XQGHU && %<

BUHSDULQJ :KROH *UDLQV DQG 3XOVHV
%DVLF LOQOVWUXFWLRQV IRU SUQ¥DULQJ DOO W\SHV RI ZKROH JUD
%DVLF LOQVWUXFWLRQV IRU SUHSDULQJ DOO W\SHV RI SXOVHV

JLIXUH JRRG VKDULQJ DSSV WOIIKR DDWAHRRVHRR G WRRJ *RXRWDJ G NVVHR/XRW N &L
VXUSOXV IRRG ZLWK QHLJKER UMK ERWWFHKWH D XRR® QURPF QKVID IWWH \SPRF BE
SLOH RI EVDW KLY OLFHQVHGV@Q®HW DIG-HOQVH
$FFRUGLQJ WR WKH )'$ IRRG ZDWALHP D@ MK W/ B QIDAHIG 6 WFDRN EI W W.AHHZS S O L
ILJXUHV EDVHG RQ HVWLPDWHV IURP6WHMLEGE $R(FRQRFRLE GRVN DWW OMK|
FRUUHVSRQGHG WR DSSUR[LPDWHELO O LRI DR B @ kS RX QRR/GDIQE

J)LQGLQJ ZD\V WR PLQLPL]H WKLNUORN®\ DEH® H D WWWHWR ¥®E LIHRW @ VLHFRXQXC
PRQH\ FRQVHUYLQJ HQHUJ\ D QIGER LORZIHDUALIQQPJ JFIGIHRIKVR X \FH D Q ¥ LKDP O D \DICR

/DQG ZDWHU ODERU HQHUJ\LQQSURGXHLIDLQSNRAH D VHQX RMBOD VERGE VEI
GLVFDUGHG IRRG 7RS FRQWULENRROWGN RUIRRGF A DIVOVG AKIF® X & RGI® MU
EHVW E\ GDWHYV
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2QH UHDVRQ IRU SUHPDWXUH URREX Z\V VGADHVILD IV K.I) FR R G LOIDQ GWH & O EFHV W XL\
I UHH]H E\ GDWHV ZKLFK SURPSWRREBQMXHRAVVE MWIR WHK WKH IDZ RRKIEK\H DRUFS LC
VDIH WR FRQVXPH

7R DYRLG GLVFDUGLQJ IRRG H[YHEDWXKR G OG DRWHE NIRRDVG RRWH [URW VIDKVH @
FRPSOHWH JXLGH RQ IRRG VWRURG HZ)IBVMEHVEDZ B MVFW R DSMHHY HEFQ W KH 86'$ &
WKH )RRG ODUNHWLQJ ,QVWLWXWH

JRRG .HHSHU
$FFHVV WKH )RRG .HHSHU WRRO RQ WKIWBKHR®H GRZQORDG LW RQ \RXU \

e )RU WKH ZHE
e JRU $QGURLG GHYLFHV
¢ J)RU $SSOH GHYLFHYV

DWFKWIGLM [URP WKH 8QLYHUVLW\ Rl @I RON RRIROMIIEOV N WRULQJ LY

YLIXUH BFKDOOHQJHV DQG RPDRDWHPHYWHVORMSERA ZDVWH

YJLIXUH 7KLV GLDJUDP LOOX\DWQGDSRWH\GMH FR /SO WWR BV G/ RHIFRRD ¥ D\
WKH QHHG IRU LQQRYDWLYH VWADUDDACH LPH\D AMR DUHGS XEH KIOQ ¥ IRWRAQMBQ MK HH KK\ 6
PRUH VXVWDLQDEOH IRRG VIVWHBW VEOLERQ \$i CD R GG Q M & Q=<K H Q

BUHYHQWLQJ )RRG 3DFNDJLQJ :DVWH

'KLFK LWHPV DUH FRQVLGHUHGOUHFIROD®QR@HSHNYICAD B QERFEGFRDDGH
ERWWOHV MDUV JODVV DQ®@\SOHBVWLFG WDV DDEGGU S 6 CRAAMEFD 8 R B OLLHAV(
FDQQRW EH UHF\FOHG LQ FXUBMW\ GRXEL QR F D/ HFNFRUEA SDERWL R Q \PRIWP
LQIRUPDWIRRQ RVHHIF\FOH &RPPRIURP WKHI860(QYLURQPHQWDO 3URWHFW

.H\ 7TDNHDZzZD\V

e 3UDFWLFLQJ WKH VWHSV &OHDQFEHESDRDWH HRIFONV L&KL /& H. WEWKD G \f
HQVXULQJ IRRG VDIHW\ ,W LVPMEVBERPSR URPD® W HER O/OWD D Q@I@®H E R DL
SURPSW PHGLFDO DWWHQWLRQ FDQ EH VRXJKW

« 6PHOO DQG WDVWH DUH LQWHHQBB SO WKVWRIHRRO IDRAQYRRIV VNG SBIPPHS @ D(
WKURXJK ERWK WKH UHWURQDVDO DQG RUWKRQDVDO SDWKZD\V

« ODVWHULQJ IXQGDPHQWDO FRRNN@LRAHWKRGYLT®BVXNQY X SH RBX WDQHS
HIILFLHQWO\

5HIHUHQFHYV

86 '"HSDUWPHQW RI $JULFXOWXUH 86Q HSILYWRHD U\ RX G DOMXKHD QB U+ X

WK HG 'HFHPEHU $FFHVVHG 2FWREHOLQHV JRRZZ GLHWDU\JX

OLOOV 6 %URZQ + :ULHGHQ : :KLWH QJ KRPHVFR RNHTGXMQFO R IDIQIBWERREN

KHDOWK FURVV VHFWLRQDO B&RRUW QW X Gl K BEX0O BWWRQ EDVHG

GRL Vv \

OF*RZDQ / 3RW *. 6WHSKHQ $0 HW P®JURS KLF OXWHE KR GRR MR BIOR DB

DORQJVLGH SHUFHLYHG FRRNL®B BSQEGRRELRLR D @ LIHEA. O MBHBWWAY QWY (

VHFWLR QD \: V¢abGEIIXV $FW GRL Vv

6DNVHQD 0- 2NUHQW $ $QHNZH 7 H\WRGODEPMUWLRP K RPHW I DR QKROFELLFV \C

(,% 86 '"HSDUWPHQW RI $JULFXOWXUH

6PLWK /3 1J 6: 3RSNLQ %0 7UHQGVRRQDEHEGKRAPHVIRRSGVSEBASDQDWMNWH\VY F

DQG WLPH XVH VWXGLHV IURRXWU  WRGRL

5DEHU 0 &KDQGUD - 8SDGK\D\D ORBWHBW XP® HY DB H QR H NEBHMK 1RO \§ K &
GRL M SPHGU

$ERXW IRXU VWHSV WR IRRG VWIHRAD\ DEHR BHHUWHIRW L'RYH DD HF&R Q $

KWWSV ZZZ FGF JRY IRRG VDIHW\ SWWASNQ WIZZQF G&F &IBRSYS URIREL00 HAW \ Nt

6DIH PLQLPXP LQWHUQDO W H FPSH DAWSHF WK B QW HYRR.G 6 D8 WNSDUWP H

$FFHVVHG 2FWREHU ZZZ IVLV R\GG BDIRYOIRRIGD\QDE HSWH S D IHD VRL R Q
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WHPSHUDWXUH FKDUW
$SSOLDQFH WKHUPRPHWHUV )RIFG 6 B6H WS DOV P,HY\S HEIMWSLIRIQ FHHWW X U H
ZZZ IVLV XVGD JRY IRRG VDIHWUYHSDHDORR B K DRFE®O VQIHMQGEBVLFV D
6KHOI VWDEOH IRRG VDIHW)\ 6)}RRYA BID | 18/ \' HDSDEU WOPHEGIW WRL RS UL F X O W X U
2FWREHU ZZZ IVLV XVGD JRY LRRIGD\QS KW H 8 D UHD YWRIRRE) K B R GIG/DGH \
6DIH IRRG KDQGOLQJ 86 )RRG DQREHIXJ $G P LEARHVWYBIG LRFQV RLIRH W
KWWSV ZZZ IGD JRY IRRG EX\ VRVRA K D/HG®IHQUDIH IRRG VDIH |
.HHS IRRG VDIH )RRG VDIHW\ \EDHREWY R R RIEUFDLFHV\8B QESIUWPHQWIRI
ZZZ IVLV XVGD JRY IRRG VDIHWIHSDHDORR B K DRFE®O VQIHMAGEBVLFV V
5HFDOOV PDUNHW ZLWKGUDZD®VUXYVBGPWQDOWMUDWLRE )RRGHPEGH U
KWWSV ZZZ IGD JRY VDIHW\ UHFWOD®HDUWHW ZLWKGUDZDOV VDIH
-LDQJ 7$ +HDOWK EHQHILWV RISEX®LQWU\ KHUEV DQ@RVSLFHVMDRDFLQ
*UDLQV 86 'HSDUWPHQW RI $JULFXOWXZHP\SOMHVN H® Y2 F\D REKID O WK\ .
20GZD\V :KROH *UDLQV &RXQFLO KRPHSDUWS$YFFHNNEGI2EWREHREXQFLC
KROH *UDLQ &RRNLQJ 7LSV 20 GZBNFHROHG*DMWREHLR X QFL
KWWSV ZKROHJUDLQVFRXQERD IROH VLW ¥RRNDIDWRQBHYDDQYVB SGl
ORUULOO -6 6FCRRWHK 3®\VLRORJ\ DQG 1XWOH®LRIQYHR LL BAKHH7 B RQW F 2
$FFHVVHG 2FWREHU
KWWSV PHG OLEUHWH[WV RUJ ZRRNRRROWDWQ GBWXI\WW L WQ REFR HRQUBMBK -
LIJHVWLYHB7UDFW $BORXWK
%DUWRVKXN / 6Q\GHU ' 7DVWH DQG HAP K O @ G\D K R6QIRRIEDV WIHH @ H B RSN "\L I
3XEOLVKHUV $FFHVWYHWG/SXO\QREDSURMHEW FRP PRGXOHV WDVWH DOQG
%UHVOLQ 3$6 $Q HYROXWLRQDBDOHEMSWFMWILR® RG IRBG DQG K

GRL M FXE

-RKQVRQ 5. $SSHO /- %UDQGV 0 DHWG DF® UG HR/"DIM PXQIDW \K M Q @AMKKHD V

$PHULFDQ +HDUWLIMVXRODW MA@ Q GRL &,58&8/$7,21%$+$

5DPRV 'D &RQFHLFDR 1HWD ( -RKDQ QKB FPKHAHMWE\ DB)H SWHWULRGRIT R

JRRG 6FL 5 GRL M [

7DUDV]HZVND $ 5LVN IDFWROX][ RBU\BDNWL R HPERSK P\ HIOHIS B W H SD WRNDAI | |
GRL US]K

7DUXQR $ *RUGRQ 0' OROHFXODU \DIEGWS QX WOIY U3 RHAKRIDQLVPV RI

GRL DQQXUHY SK\VLRO

+RZ PXFK VRGLXP VKRXOG , HDW SHDWGR\Q $PAHH\VADHIG +HDNWR\E BUV R F

KWWSV ZZZ KHDUW RUJ HQ KHDWWRDO W V&G KXHD G@RX\PHB KW VRGHXP VK

‘RRGLQJ 63 5DPLUH] 9% %HKUHQVIE Q%Y WMNYRIO WYV RIQH &GS ESUIFOWAD O W

GRL HPSK HRDE

+DUWOH\ ,( /LHP '* .HDVW 5 8PDIRL$DYHYQS DO\ P HOWMLD/UH R DWRNG M/ ¥
GRL QX

%URZBG&HUVWDQGLQJ )RRG 3ULQRLISGIEY HIQGIBUHSEHDDWLAD

OROWRRG IRU WKNMG 3HDUVRQ

/IDEHQVN\ 65 +DXVH Q0&RRNMIIO 8 7TH[WERRN R & XK GIIBU \3 HOQUBVIRRH Q W I

5DEHU 0 &KDQGUD - 8SDGK\D\D OF RHQF HDSON Y MOH NULDGPHHZ FRHU FUIRWMHKGHHOBO SVHKS

GRL M SPHGU
'"HOZLFKH - 7KH LPSDFW RI SHWHHHLSWHXGR® D @B ODFWHIRQV RQ SH

GRL 6

6PDOO '0 3UHVFRWW - 2GRU WBHWWRQLRWSOBMBVIORRHHPQG WKH SHUFH
GRL Vv

*XLFKDUG ( ,QWHUDFWLRQV EHRRG HQ JOBMGE RWQFMRP SR)GQS K HLQER R GO X’
, QWO GRL )5,

6SHQFH & /HYLWDQ &$% 6KDQNDU 08 EQRBSLHQFH VRBHWWR FOG € R GECHR R \¢
3HUFHSW GRL Vv ]
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/HH 6. .DGHU $$ 3UHKDUYHVW D @G GR Y UWKDRLYG \&WF RIDAMWHRQAINR RVY KEXUHGL

7HFK GRL 6

%DUUHWW '0 OD[LPL]LQJ W KMVQOX@G YW I R YDE OrHD\O XUHH R L HZ Xl RIL BHRI®;

FRPSDUHV IUHVK IUR]JHQ DQG NDMWHIEY IBRGXEWK HW G H\QHGO F IDKB8 FBLEH OF
$FFHVVHG 2FWRBMUWSY SRVWKDUYHVW XFGDYQXHEXVEREMICF YO

YHIJHWDEOHYV

/JHH 6 &KRL < -HRQJ +6 /HH - 6RRBNLQIHAMWRRGVIRQYU WXWN F R QW Q@M F

VHOHFWHG )RRIGI WPBLE ®HRWHFKQRO GRL Vv
&RH 6 6SLUR $ &RRNLQJ DW KRPH W& GU A MWDLLRL JGIX @HUW WIL IR Q\BVD R R N@W
SXOYMWIXOOHWLQ GRL QEX

YRRG ORVV DQG ZDVWH 86 )JRRG DQG 'UXJ $SGFRFIHYMAGUDFMLRREH YHE U XD L
KWWSV ZZZ IGD JRY IRRG FRQVXPHUV IRRG ORVV DQG ZDVWH
JRRG SURGXFW GDWLQJ )RRG 6&6 HMS COUQNGP HIDAS HRA VBLU R QF&XGHOUNWX.BEH 2 F W
ZZZ IVLV XVGD JRY IRRG VDIH®U WHDH DRRE X DRFE® VQJHMGEDVLF’
+DUYDUG 7 + &KDQ 6FKRRO RI BKHE Q XFV & HVCRB® I6PRAUGF ZDVBWAHVVHG 'H
KWWSV QXWULWLRQVRXUFH KRFB® KDWWBUG HGX VXVWDLQDELOLW\ |
3UHYHQWLQJ ZDVWHG IRRG DW KRP$JHBFIQ YXQUR QP HQW 36 FHIVRM I6FNFIVR
KWWSV ZZZ HSD JRY UHF\FOH SUHYHQWLQJ ZDVWHG IRRG KRPH

7KLV SDJH WLWOMKG .LWFKHQ B6WRULQJ QOGQIUIRFOEN IWKDUM@ &XQEHE OLFHQVH
DXWKRUHG UHPL[HGS$DQGI RWBR FXUDWHGBYERXOD 1 $0OWRORISRKORVODKOHDY BODNMD Q
GDEULOD YNMRVEH MWKDWHZDN HGLWHG WR WKH N AHOWHY DSI0® WWRDUPGDUGYV RI WKH
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(QMR\LQJ JRRG DW +RPH DQG %H\RQG 2XU 5HODV

, QWURGXFWLRQ

&XOLQDU\ PHGLFLQH VXSSRWKWMD QW K\ ¥DMXINAIVS DWW O HIBQRIQEH M FW/K M H- R X S
LQGLYLGXDOV LQWHUDFW ZLWK RRGI\D QR R\ \P HRQAUQ ¥V KD QHEHAR Q B UW ¥
&XOLQDU\ PHGLFLQH UHFRJQLFH\WE GG HRONRIRQY KLISHSPIRGWHIBDYH ZLWK

6XVWDLQLQJ D KHDOWK\ HDWLQ@HGDW MWHANK IUSH ZX MWKH VR B GK HDKIDRK \ R R G RH
LPSRUWDQFH RI IRRG DORQJ YQ@M[K BLVOW VQ\X MW NW L R(@PS® 2HDUALCHR % W RSSICHD
EULQJV WKHP FDQ KHOS WKHP WX \RW D LR)R K H D\ORV W KSR RIRIW WQL EWKDH ULJ

7R SURPRWH OLIHORQJ KHDOVPK\GH BWQID V ISBMWWRKH FX GHRSOW SHRFARV
EHKDYLRUDO FKDQJHV FRPSDWSHEBH ZHWRHY SBQERQUD GHWLRQY | GBR$HD
KHDOWK\ SHUVRQ VR ILQGLQJFHD\DQERSDXSERUQV | RK® W K\WREWX 8 L\QD 080/ \
KHDOWK LV NH\ WR GHYHORSLQ@J DBGDRDLRQWKILGLDUWK RARGLVKLQ

,W LV LPSRUWDQW WR UHPHPEND WD W THDR WKHWWERR K N DQRWKY GEFRW GIRGIX HL
WKRVH ZLWK OLPLWHG UHVRXWSDA REMRIGQ DQG DG B TXHDNN B BHHD & M UI\L BXQA
UHFRPPHQGDWLRQV E\ KHDOWK S WK HD/AY LOIRZLDUAQ RV VR 1E W KR-D G RDAZHL Q /A
QXWULWLRXV IRRGV DQG WKH HRAQ WIH/CG HFRV KKHD® B K IQUIDR/IB RDA/VY RQ B RIC
UHODWLRQVKLS ZLWK IRRG

YLIXUH 3UHSDULQJ IRRG ZLW K DMYRMWHDFRQRY FIRR GPBL@ YEH LDVE R X WD @ RR H
FRQQHFWLRQ &RXSOH 3UHSDUL®BD)RREVEG.ROESXW DURKBXFON /LFHQVH

JRRG LV HYHU\ZKHUH W SHQHWUDWHYV HYHRWK]IW Y R.
WKH ZD\ ZH QXUWXUH RXUVHOYHV RXU IBBW®D\LQ XW KIW L
ZH VRFLDOL]H ,WV WKH ZD\ ZH FRQQHFW ZXWW XRWK |
FHOHEUDWH RXU PLOHVWRQHYV $QG WKHKHQDVHWROHEDY
JRRG LV D XQLILHU *DLO 6LPPRQV

2XU 5 HODWLRQVKLS :LWK )RRG

+HDOWK DQG LWV SXUVXLW KPWHGPEQPDQ\HDVVDRWEY D YRR G IEW BUJ R RVG KH
LQIOXHQFH RQ KHDOWK )RR®WURYLIGRHVJIWRBEWKX DQGH G YFWHREK EQ W LLAS
JRRG KROGV D VWRU\ WKDW LV WOLW YUR RAR HIEQ LIQQ W K HILE XHD@Y LDURE RHK@W V

$ SHUVRQ V UHODWLRQVKLS ZLMDK OR RIBQ B F® @ EMIL O LERIX'S WNBRIB/ \WEKG! \§ K
IDFWRUV WKDW LQIOXHQFH LWUBGH GRPH XREGW \QRRRIG VIKQREX K RRRKGIVH B Q
FRQQHFWLRQ $00 IRRGV VHUY®@DE GKWSR\HDW QG CZ KB WW. \. D ¥NDMWM HED K H X
KHDOWK\ UHODWLRQVKLS ZLWK IRRG

$ KHDOWK\ UHODWLRQVKLS EHWZHEQHIR@RQMXE JPKID\ERG\ DM QRQ BV M
FXOWXUH DQG WKH IR KG HOWKURGPHOM RQVKLS ZLWKKLRRG QB U B ORHR\Z \G
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GHFUHDVHYV SUHVVXUH E\ OL PIQ/GL § P BUXBORHHW LEHRGED VELLYHH WMRLWR R G

$ KHDOWK\ UHODWLRQVKLS ZLVRR GRRGDFWRFRW HE HPFDXW B LR BENR SEIRPLRNV
QXWULWLRQ KDELWYV LI WKEQH SIHWWWUIEHW LY BIHD Q WU MMHMEY RFRAREXBE/HNOD 1HQ 1D
WKH\ LQFUHDVH WKH ULVN RI SRRHORBPB®YW RXWERRUYE HUHI VWIONY GQ J

3HRSOH DUH H[SHUWV RQ WKHLUHRZMHERRQ B VW RV KRIR Ol QR KRR W KVQX CB\(
(PSRZHULQJ LQGLYLGXDOV WR 6 XY XD GG HOLWKU H PFDRY HB LR D QL Q/GR. YH@X
KHDOWK SURPRWLQJ EHKDYLRUM ZKLWQEWRHYVBHFULGR\ QINHERE X\ MRX
RYHUO\ IRFXVLQJ RQ ERG\ VL]H

/RRNLQJ DW SHRSOH DQG FRPPXWRWDH\0 6 VQH[ SHUW W LY JYE@E PSKRMIMWLIHAH
WKHLU OLYHG H[SHULHQFHV 8Q GHWRSWBQG LR B GF F/MPRAQLLHNL 15V RNQ GRWL B
DZDUHQHVYV DQG XQGHUVWD QG IQQ B FOWHD R A BQLRYIL & 8 UD/QW RV ¥ QW IPIRQIHE DG K
H[WHUQDO DQG JHQHUDO IRRGLP@G QXKMLWLWQRG UWHFREE HQS D@ 8 O3V ¥ b
FROODERUDWLYH DQG UHVSHPWRIXQ FRWSRHAMWRI @RHOWL/KQ-AHICRRR )G VS HR\S €
ZKDW LV DYDLODEOH WR WKHP DDSRVWW DWH BH D ¥ & M RWILRYRIG BID@DU ¥ AINL@FGZ
IHHG RXUVHOYHV ZH MXVW QHHR® MR WKMWHQ WR LQQHU FXHV DQG

7KLV FKDSWHU H[SORUHV ZKDWIRRE F WYX HR XRIRGH &0 YW LUIRROQ/AKH. GOE ID/X® H R @
RI QRQMXGJPHQW DQG UHYLHZVWREHWKSR WDWDIQFGL RLERPQQWR HRRMRX
KRPH DQG HOVHZKHUH

&RPSOH[ )DFWRUYV

: : W
JLIXUH )DPLO\ G\QDPLFV DQSW RZUWKL YRIR¥ FIDKO D KMO R LK CRRG G2HAD0 ULHOA
IXWXUH )DPLO\ +DYLQJ 'LQQHBLFRHDNKKULVEX$MBXX QGG D 3H[HOV /LFHQVH

0DQ\ LQWHUVHFWLQJ IDFWRUWRQVELSXHIQFK RBE UWVKG WHUIDG DAR U @ OLA) EQXC
DV PHVVDJHV DERXW IRRG KLHDQGFXH DFRKM UP LDA) G GRRAFKHRUJ RPN R U SV XA
IRRG DFFHVV 7KH LGHD WKBWQMWU R QGRIY WEKXIVG LI FMWR UDVARQ MUR S LIRIR
VRXUFH RI EODPH DQG VKDPH UMDBH GILHID WEHQBKIRIRFHY GHHREQHUDO FDU

7KH HQYLURQPHQW DQG VRFLROQWEGR LRFR/GWIQD & X B QH H I IR 2 WSHHER EDAWR RGH CBIRW
DUH RIWHQ EDVHG RQ ZKDW SHSSBBIOE HIL HSK UARRS LELHD W R U B B EL\DAR NHRQ F
JXLGHOLQHV IRU KRZ SHRSOH EHKDIBHRS5QE DHQH M [SCIF WIIR® OWRZ EHRFR VHD WQ
WKH SHRSOH DURXQG WKHP

6RFLDO QRUP IDFWRUV WKDW LQIOXHQFH IRRG FKRLFHV LQFOXGH

e 'LHW FXOWXUH

¢ *RRG YV EDG IRRG PHVVDJHYV

e 6RFLDO PHGLD GLVSOD\LQJ WKH ULJKW ZD\ WR HDW

e 6RFLHWDO RU IDPLO\ IRRG EHOLHIV DWWLWXGHYV

e :HVWHUQL]JHG IRRGYV EHLQJ ODER®BE KXUHHD GWRR@WKHCGH FXOWXUDO |

'LHW FXOWXUH HQFRXUDJHV GZAIHWK (DJR € BI RIDHUW IR LIKWH DO WKFE R QRANSI XHQ PHQ
ZHLIJKW ORVV DWWHPSWYV ZHDNH®@HGEG FRKRURWVY LKLU®I € 0 RRGWILIRHWMKNH W L @ F
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LPDJH DQG LV D VWURQJ FRQWULEXWRU WR HDWLQJ GLVRUGHUYV

'LHW FXOWXUH LV DOO DURXQW EGRY¥WUXD/HGW KHDBOUNLK HRIR U ZZpDLWE HDVQVG VR F
7KLV DIITHFWYV WKH UHODWLRQVHKNVSDZGWKUDMRRGL B § FIDX \ER LLQKW @HEHDEY W B QABL
LQWHUQDO MXGJPHQW Rl IRRG RKAKIFWMWVMYVIYWKAM G R \Q KW DDOON K Q RZW W X W U L

KHQ IRRG LV QRW DFFHVVLEONKH /® HCHQ WOR QH H @ WMINAJ HD/AMRMI B/ SD F H X C
LQVHFXULW\ KLYWRUHFDO WDWFLDXPD LW V FKDOBEDWLROWIRL kDLW R BRHDG- |
EH ZDQWLQJ WR HDW VRPHWKEQWBEMIKBD XRR G RXY DHH® KA R JIIBARER/QW K Q WH G E
GHHPHG XQKHDOWK\ VR \RX VNK® WKHQPHQ@G XU WHOHU RYWZIHIDPW L ZH LFR K ON
UHODWLRQVKLS ZLWK IRRG

7KLV FDQ EH IXUWKHU FRPSO/LERW®O GV KHD DBHU KR Q JW K HEQ VA EBROOWWXLLGHH KVDK/
SHUVRQ WKHQ PD\ IHHO JXLOWVDQ\K B RNFHWR UF RAK R V F DR'KIRRW ELL\D i L QV KLt
SKHQRPHQRQ NHHSV SHRSOH J @ KK H ARG HHR | ZXKRVQ WW XFR\PIHRR GV R VI REFDGS
ZKLFK FUHDWHY D SRZHU VWUXJMRH\ ZG RV K DWK LW | RARIGH \ DRIDG WAQ QXS DH® B\
DQ RIlI OLPLWV IRRG 7KXV FR®IMDAHQRUWKRWRGWKLV IRRG LV QR

,QWHUSHUVRQDO UHODWLRQVKLSIVHYI| HFMK KRG ZFULGIXHDD | RR G 1© G RKE[ B H
IRRG )RRG SOD\V D YLWDO URPXOMDX BB\ WKRPXRI R I CFGIGL K RRIH/D QLL@D
DQG 'DQD 6WXUVEH¥FDQWPQRW PR GEQ7UXVW $ 3DW K MIRWV+ HD WILQJ D § G RVE HD
MXVW DERXW VXUYLYDO )RUUKXP ZQWEH EQ@P\E OHRRIEHDQ L QDY R QIF WWHAOROUW W
DQG \RXU KLVWRU\ 7KH ERWWRWKOWRX IRRGQ SWIRIS\OB UMH M M VALUGI.D ¥ IDVQ KV L
XQGHUVWRRG

$QRWKHU DUHD WKDW DIIHFWY LMWK LQ& GYD G &DW® KD W HRO WM IOR R YAK W Bl SVQZLL
SHUVRQ V DWWLWXGHV DQG LBFHULIMUY REWKQY ORHDG QHKG D) & PR VERB W |ILDAE
GLHWLWLDQV WKH PHGLD RSHWKWRKHK RQWMKYIRRG OHHI GVKRR GHDY & UL
WH[W ER]J

OHDVXULQJ %YHOLHIV $ERXW )RRG DQG 1XWULWLRQ
$ YDULHW\ RI IRRG EHOLHIV FDQ @Y PXBR/ OWVHG E\ DVNLQJ TXHVWLR

e 'R \RX JHW QHUYRXV HDWLQJ FHHWOR® IIFRRRIG\R R XMW R| JOXW MEHVYXOIDU "

« 'R \RX ODEHO IRRG DV JRRG EDG KHDOWK\ RU XQKHDOWK\"

e« 'R \RX ODEHO \RXU FXOWXUDO lRRGV RU RWKHUV DV XQKHDOWK

e« 'R \RX KDYH UXOHV DERXW IRRG VDKD I \WHHIO \3W UHRXY MR XD G D & RQGWFFEL
EHDQV VZHHWV DUH EDG "

e« 'R \RX EHOLHYH ZLOOSRZHU DQG V8 WUR/ RE RDHNKIRKAB MWK"LPSRUWD Q

7KH TXHVWLRQV LQ WKH SUHFEH Gl Q P SIDHW R RI[R B 16 OBMOH. BV R HPR WEHD@®  GVHKIHC
QHJDWLYH UHODWLRQVKLS ZKWXOIRRIH G| @ RO ®[HQROH GWRRD \BH DIOG/HRD B HF I
FRQVLGHU ZKHWKHU WKHVH VW DWKHDRH GWNV VRQH SQUNZHH B W/R) XK HRUR UKL §
SHUVRQ V VWRU\ DQG FDQ EHQW VH\QKHROSBN X Q JVIMDIKNE BR SSRH D @ & DVQXISHS

S8OWLPDWHO\ KHDOWK LV QRM LDV RFRU ¥ DURBXH. LQW RRG KRG FEHRVHDKQL\PH' HD
QRWHG 3HRSOH GRQ W PDNH YRRWKIRRG FKRL PHYG HUISH \Q X DW K 1D R PSIOF
GHWHUPLQDQWYV RI KHDOWK SAOLRQMK VK ZS WK |B FSH UVRG W KIMBVO B\DKQ REXWHFF

,Q WKH IROORZLQJ LQWHUDFMDLG HD OEWWYRWD O/ HQ HHFWP WK HRIQW R U

+HDOWK LV DOVR PXOWLIDFHWGKDBGFRPGSDYIVGXDPD QY RWKGWM BHWEWDY HR
XVH DEFHVV WR TXDOLW\ PHGEPD® FDOMHR KIRFF HKKWAH WIRH @ HW L FBGD VWS $R/W
WKHUHRI DFFHVV WR VDIH YRBDF W GD ¥ RHR/XF W B RAUHD 7\KSR/KEMIDI 0 OQ @& K
WR Rl ZKDW DIIHFWV D SHUVRQ V KHDOWK

7KH ODFN RI DFFHVV WR HTXED/DHE G @ B8 OX® E QB G GKX-DDOOMWEE FHIR H G RIR B ¢
WKHP $YRLGDQFH RI KHDOWK H® WH) GVF Q RVE D MZ B WH IFRQ S D®RBILY R V8 B |
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QHHGY WR HDW EHWWHU WR EXW KRIORW K D®UQ HRHRWGY/ LW K D> @& H XK IFWH R (
FRQWULEXWHY WR WKH VRFLDOLRROW XZWHD® BNLRKRROIRRKBDOLYPBYG HPRW
JRRG (QYLURQPHQW DQ

G WKH 3OHDVXUH )DFWRU
» 1

e o e

g, Y, Ji T -

YJLIXUH YOH[LELOLW\ DQG RSRBWHDW Z[LSHK LRRELDUHVR\QZE W KV LR REER WIKQI
IRRG DQG QHZ IRRGV VXFK DV$DIR WL WLLYH RHQ R QURMPHYMR Q) H W DXWHD @ QMK DIV
LPSURYHV WKLV MR\ $ )DPLO\5TWB®R FRRSURRIHHFAVK HY XBAHG XQGHU D 3H[HO"

2XU UHODWLRQVKLS ZLWK IRRG MXH XRIFYP XRMLW \HESH BIQIQBH ZLWHKV ZKHE
FRPPXQLWLHV ILQG EHORQJL@RDBQ BERRREQIQH BWY R DLW Ui & X2 KW K. \H P RW.LFRSR
WR FRQVLGHU ZKHQ GLVFXVVLQYLIGRRIBODQG7&KWGHDL RO HZ[LISWA K LLIQGSAL QLIQ A
ZLWK VRFLDO VXSSRUW DQG WRZ $SVMKDWWY BV | Bl WWVKRIY HQIDYHD KKBWR | $ UR] R
VXUYHQHG LQGLFDWHG WKDW FRBSROL YRMIOWLPHERE RLUGER Q IWDD\CL
EHLQJ 7KLV LOOXVWUDWHY WKMDW RRKLDE PRBRRCOADN KD YLH HRKDDE) KRR G
JLYHQ WKH ODFN RI UHJXODWLWQRRI RLQGRKNPDOWRQ DERXW QXWU

7KHUH DUH PDQ\ ZD\V WR HDW @ KLHDH @ Q& OMKHDER X WHWRIMA VFR QB B R'W H
PXVW EH PLQGIXO RU XQGLVWUWRWHGR W RPX VDN VESHR RHD WHKQ VZH. HDGJ HE HK
‘HVWHUQL]DWLRQ UHDFKHG PXFKHRS WRIH VAR RO G ROOR Q DD @ \RR QIVQLG- DFQRWQ
SKHQRPHQRQ GXH WR JOREDORQIBWRRRQOR/ WEB WV FDER X ORBGWHK KRREGL G
PHDOWLPH EHKDYLRUV LV ZHOO NQRIDXH ZKHQ RDHD EGL Gl SKHF L\DXSB\R QV
QHXURGLYHUJHQW LQGLYLGXD®DY :HVWEOQZHGE BHBWH X & BHIQRHR DROHOQMD JR
PHDO

7KHUH LV QR FRUUHFW ZD\ WRJHPRZ DW GL Y LPARK i KIREPR K @/GID V K)G X DV® K/ HHP D\
VDIHW\ DQG HDVH ,Q VRPH FXOWRKU HK\D YH QW IPXY ZE \RIQ R § HVY BHP ©)XOS KRR IV
WR QRXULVK WKHPVHOYHV (DKL QQRUDQKR DRI WPSGILLM H @ IRH 18500 HHOWHXQWM
FXOWXUHV DQG LQGLYLGXDOWHIDKX¥UHGHDWRK | PHD\LRMFM. QULROHH BV BH EVWRE §
'KDW LI LWV D PHDVXUH Rl RXH"TUHHGRP WR UHFODLP SOHDVXU

30HDVXUH LV D ZRUG WKDW LV IRIMO @ KYDLAHZ HDE FOXWY RAHHOMKH BDQQ WHSHAH D N X
HDWLQJ FDQ EH UHZDUGLQJ D @GRX GIORHAIN) P RQIE P\R WKRHHEW R URE \ BDEINQ W
SOHDVXUH LQ IRRG

&RRNLQJ &DQ ,QIOXHQFH 2XU 30HDVXUH )DFWRU

3UHSDULQJ PHDOV WKDW P DWWIHW ME B FHWUV RRD @ DRH P Q NR#HRDIDAZ LWVKKD RVQ YA
FRQQHFWLRQ ZLWK RQH V FRRERXXLWK HR 5 HRS\OW RROGIQHHE NOLIRHY HAL\WSR V)RR
H[SHULHQFH IRU VRPH ZKLFK FDQJNPBRZHSOWKHAPWKRI RRGE QHZ WKLQ

$VNLQJ LQGLYLGXDOV LI WKHWHQENHW R \FKRIRNH RAL \& K DA/R RINS RU WY HD. GLRR
LQ WKLV DFW 7KHVH TXHVWLRERXWDQHZ HDHEF MSRH ¥ RIQRY KUM DRALK R QNZDID @ H.K
LQ D SHUVRQ V PHDO SDWWH U | WR P UFHKELRMGEKRRGE ®U 7D @V K. QIR® YELHG YSHA R/
SOHDVXUH HVSHFLDOO\ LI GLHW ¥FN QWX H HYRIE KOHEIROWWVK WPKHH/LVUDAFIBOZHMBW XD
ELDV &RRNLQJ FDQ DOVR FUHDW B WHRQI FK LG DH \P R H KX K IVNDH ) EE®H D Q (
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(QYLURQPHQW &DQ $IIHFW 30HDVXUH

(DWLQJ RXWVLGH RU DORQH RMQZLWR RAMHIQMU W X6 8 R U W QK DKM FOG U QL
SOHDVXUH ZLWK IRRG FDQ EH KHOSIXRQPHRWQDQE MER X Q/GIDHLIEOOLH VF D 8
PRUH EURDGO\ E\ H{SORULQJ YDOXHYV

2XU YDOXHV DUH ZKDW ZH DV LQMGHPHGXD RN RXW D DWH VP SRUGMADIR W D QIEQ.Q
FRQVLGHU LI RXU EHOLHIV DWHG YIEDHOKCHWL R YR WD 6 [0 RSO K. WDERMUN BW W D Q
IRRG EHKDYLRU LV QRW LQ DOLHG PR W XBLSRK W KHHLON FDOKH DQG QH

$O00 WKH 5HDVRQV :H (DW

Y)LIXUH "LITHUHQW FXOWXGW\D D G PBRIMID RX\O W R UBD@K CRQRFGIF K N DROIWSO B Q & X
HDWLQJ )DPLO\ E\ OHUX\HUW fRQXODFHQWHKVHG XQGHU D 3H
JRRG LV XQLYHUVDO )RRG LV IQMHGEHGDM XURXOU WKW LIRRGGCGH@D\W D LPYDHW
SHUVRQ V UHODWLRQVKLS ZQWKL® KHMWK BREBG WEW HW WHFODEV EARKHA W/ IKIHKLY
WKHPVHOYHV VKDUH H[SHULHQFHV DQG FRSH ZLWK HPRWLRQV

(PRWLRQDO HDWLQJ LV QRUPDQW K &K XRD Q PHBHBIW DIQQF 5D UW7 KH [RQRIO L \U |
GHPRQL]JHG LV GXH WR WKH IHRU RIKRQHBLDNHM W R ZHREG GHDWH UDALAV P DY
SHRSOH HDW DQG VXSSRUW \RNHXER®PRKE \|RQ KIRRION U HW W ML VG IHEQ HADR/
HDWLQJ EXW WKLV FDQ FDXVH XQLQWHQWLRQDO KDUP

JRRG UHVWULFWLRQV DQG UHFRPRBQEBIDNERQVRQRY ALHPQ /W RRRGWK DS 2N R/
HDWLQJ 'LVRUGHUHG HDWLQJ BQG IGO0 @FORHEE HD WS BB WRILXNAR K&V RO
EHKDYLRUV DV D FOLQLFDOO\ GHDU®GRXHG FH DL ¥ FOLWRIWG\HRIIUE X W @/IKV R |

1RUPDO HDWLQJ DV GHILQHGOE\ IQG\QUBIBIWWRRP VKD/P HO B LG FRPOIW L\ KC
FDXVHV IHHOLQJV RI VKDPH DQDBQ XIQKW DWWIKY BHEQDEMLB Q\LK DIRA DWK RR R
HDWLQJ KDELWYV

e $YRLGLQJ HQWLUH IRRG JURXSWRRBNUIMMLKQ \PDHFALR DK Wb [ W ® WHVVRRUD IF R O

e %LQJH HDWLQJ L H HDWLQJ DIRRG U IKLFG WNSHRD ©DIP B K @ WO\ED BR® D
VKDPH DQG RU IUXVWUDWLRQ

¢« (QJDJLQJ LQ FRPSHQVDWRU\ EHKRBRY PRPMW XXHARW VRH[HUFLYLOQRRG

e (QJDJLQJ LQ SXUJLQJ EHKDYLRDYRNVXE®JIDM)XXOQ D GGIRDAAL YIH W WAL B BRC
GLDEHWHVY RYHUH[HUFLVLQJ RU YRPLWLQJ WR FRQWURO ZHLJKW

e ([HUFLVLQJ FRPSXOVLYHO\ DQEBRKWYOQP LVPIEQHD¥WEWWUVHVV D

e JHHOLQJ JXLOW GLVJXVW RU DQ[LHW\ EHIRUH RU DIWHU HDWLQJ

« )JHHOLQJ SUHRFFXSLHG E\ IRRG

« )ROORZLQJ VWULFW IRRG UXOHV RU ULWXDOV

e« .QWHQWLRQDOO\ VNLSSLQJ PHEBN UH RO X MHUVRRGE KO I PJHB GWD Q WD R
IRRG RU DOFRKRO D SHUVRQ FRQVLGHUV XQKHDOWK\

e :HLJKLQJ RU WDNLQJ ERG\ PHDVXUHPHQWYV RIWHQ

(YHQ ZKHQ GLVRUGHUHG HDWOL@Q HOWH®Q &L ORIDGHW R LV FIOL M & RSAL\ Y WHBEC
0DQ\ SHRSOH GR QRW PHHW WKH HOWUQRWNIVR FGHW HXVD VRUBIXGI WOKR X 1
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EHKDYLRUV UHODWHG WR IRRG

7KHUH DUH DOVR PDQ\ SHRSOH/IZWRUL® PRUY VD QVKDB VWIOQ D GRBHMABXNY RX W O
RI ELDV DQG WUHDWPHQW GLNGWVLAMMIWK K&QKHD PZAHOKH KW BPRYIRHHDV IRO!
GLVRUGHU EXW DUHQ W GLDJ@BRWVHG HEHRPOIXYV HR W KGR QDW H @ RWIRQNY GELNHR U &
'LVRUGHUHG HDWLQJ EHKDYLRUWPWDODRQUKEDOWR ADVHREYRRXEGHEOMGGWRR WGKI
7KH (DWLQJ 'LVRUGHU 6FUHHQLQ &G HXBARPHR QX H WWWHLRQ E RV IS\RWK HD R W Ik
GLVRUGHUHG HDWLQJ

(DWLQJ 'LVRUGHU 6FUHHQLQJ 4XHVWLRQV
IRU +HDOWK &DUH 3URIHVVLRQDOV

e :RXOG \RX VD\ WKDW IRRG GRPLQDWHV \RXU OLIH"

e« 'R\RX HYHU IHHO RXW Rl FRQWQR® IVWRRSQBDIWRGJ G DMH ORWR KIDQUH XQF
e« 'R\RX HYHU HDW LQ VHFUHW" 2ERRRNV\RD WHKA"JXLOW RU VKDPH D

e 'RHV \RXU ZHLJKW DIIHFW WKH ZD\ \RX IHHO DERXW \RXUVHOI"

e .,V WKH OLVW RI IRRGV \RX ODNGILVQGRZLRARGIDVR X KRQWH B DWK'D Q

e« 'R\RX HYHU PDNH \RXUVHOI| WKUWREFYS RV R YO[B MWIUFHY R W R IPRUGHVUR O
e 'R\RX H[SHULHQFH DQ\ EDUULHDV RIQVD FRWWKWILUYJ LI@W & U M HIQ LORES RQY WXL
e« 'R\RX HYHU VNLS \RXU LQVXO HY mH G EFIMHMR QSHW RIER QRWURW KR XU ZHL

(PRWLRQV DQG )RRG $UH 3DUW RI WKH +XPDQ ([SHULHQFH

3HRSOH PD\ XVH IRRG ZKHQ WK IXBLSHUK B 8 § HQHR/R/W VR G\D HIMYF [RRG LW UR
RSWLRQ IRU VHOI FDUH &HOMEWUR®/ LB JJ Z LMHO HERI®W E Q QY E AKHR@OW G D\RRG ¥
VXSSRUW GUDZQ XSRQ ZKHQ SHRRBIOFMRB URHUWR RHHY L FAND R UQLIQDQMM B 8 1 MRL® Q
KRPH FRXQWU\ ZKLOH OLYLQJ DEURDG

JRRG PD\ VHUYH DV D FRSLQJ ML GFRXRG ¥RPWKIHRSREORDFFGUMVEO HF
SHUVRQDO DQG LW LV QRW UHHF/R FDFERRXG\H & RV RR UQA/KAUDV SMG/ERPR LY RIDIR
HQJDJH ZLWK SHRSOH VHHN XQGRMIMWDQGLQJ DQG PDLQWDLQ FXU

JRRG OHPRU\ 5HIOHFWLRQV

e &RQVLGHU D PHPRU\ \RX KDYH DERXW IRRG

e :KDW IRRG RU GLVK ZzDV PDGH ZKDW ZDV WKH RFFDVLRQ"

e :KHUH ZHUH \RX DQG KRZ ROG ZHUH \RX"

e :KR PDGH WKH GLVK"

e :KDW GLG \RX IHHO DQG KRZ GR \RARRR QQ ®DMWDAO.AWK WKLV PHPRU

ODLQWDLQLQJ D +HDOWK\ 5HODWLRQVKLS :LWK )RRG

YJLIXUH 5HODWLRQVKLSV ZLWKXFROREG SREX ODWALLR/G D\DHG DHV SRRRLG @ HHV L R BRH
IRU PDLQWDLQLQJ D IOH[LEOW DFSBW PODRK PR \@ B ® KLVKQ Y ISBINR X J ELUQ FHRID
XVHG XQGHU D 3H[HOV /LFHQVH
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,Q WKLV FKDSWHU ZH KDYH SUMWIOQOWHE GMRPSTHW R IIZRKEG RRXOW R VF R/RS R R
PD\ YLHZ RXU ERG\ :H DOVR GLVFQAMVWGZ LRARKGRDWKB W\D\ FN RUFR/V FXOW XUk

7KHUH DUH PDQ\ UHDVRQV D SHUG/FPQ M W HEHD B OR\GHMKH. G Z L W\KU FIRA\OWW Ul |
HQYLURQPHQWDO IDFWRUV WIODW LLR)YWHUISM B LZLKV KR 816D F HUR®OG DS A H & R BDI
SHUVRQ VR ILQGLQJ ZD\V WR KIXSS@U\W QNG FADKQ MDIL\D ING) ERR O'R R BN bl OD
VXVWDLQDELOLW\ DUH DGGUHVWHB QDIODBDDH GBI \WIOLODND B H EPHHIDEOE B W k

/IDVWO\ IRRG DQG ERGLHV DWW RUWGQWRWRIW H® HPVE HW QV Ik BKVIHL X BIWY KK R/U G(
SHUVRQ V YDOXH RU ZRUWK 5HWSHU W |DKHD GWXQ S WR PRW LIRWYQ WRE BHQDW

nutrltlon needs.

The basics need to be met first, and that = » Add indidual nutrients
’ totally includes pleasure! Nourishing your @ - ante for a personal och,
body doesn't have to be complicated. P The fine-tuning

happens fast!

[& CAMPUS B Eat the rainbow!
HEALTH 9 P Include multiple nutrients.
HEALTH ARIZONA EDWNUTRITION P:&wsmh:lﬂafm.
B Focus on satisfaction.
P Include cultural foods
and preferences:
P Get curious in the kitchen,
P Be consistent.
0 P Honor hunger.
- This matters most!

JLIXUH7KLY JUDSKLF LOOXVWUDWH YV VWER HQ X WSJR U B Q FOIHRIG I HSWALIRQUV VE BR WK ¥
FRQFHSWV VXFK DV DGGLQJ VSHWVILAPWBUWRLRQ FROFORDWWRQW\3\BD LG | FE)
+HDMDQG $QGUHZ ODJKLHOVH LV XVHG ZLWK SHUPLVVLRQ

.H\ 7TDNHDZD\V

e $GHTXDF\ DQG IOH[LELOLW\ D UtH O /WL R I \FKILGBWAHUN R | | B R<GH DIHVRESKD M/ IQHH\HI
WKLQN DERXW KRZ WKHLU UHODR/UWRK@\WDIKLS ZLWK IRRG FDQ LPSURYH

e ., IRRG LV VWUHVVIXO LW LV QRIORPYXAW KIBBEW K G DRFBERWHTIL U-HHD B F(
VXFFHVVIXO

e« +HDOWK GRHVQ W ORRN D FHEWDX®D WHO DRIMRY KK YZIQN KD | BEROWRFIR® HO\

e )RRG LV PRUH WKDQ MXVW QXWULH®WYLWORE LMD RR@\ZB FR QOIHFWG W R:
WKHUH LV QRWKLQJ ZURQJ ZLWK ZD@QWL@R® R HQMR\ WKH H[SHULHQFH

6XJIJHVWHG $GGLWLRQDO 5HDGLQJ /LVWV

« '"HFRORQL]LQJ :HOOQHVV $ 47%,32& &HOWHUBG *XHGBO ¥R (VEDSH, WIKIH
JLEHUDBWLBQLD .LQVH\ 5' /' %HQ%HOOD %RRNV ,QF

e« WV $0ZD\V %HHQ 2XUV 5HZULWLQJ WHKH-EWRLADRILBBREN 0B P5Q VDWRE

e SHVFKQWXLWLYH (DWLQJ $ 5HYROXWWR QDU \E\NQW H OLE W UBLSESRIRHD PIQ G \( @

e $QWL 'LHW 5HFODLP <RXU 7LPH ORQHKURDOIK %HWN R EWR KB LAMWAISQIUHWYI R
/JLWWOH %URZQ 6SDUN

SHIHUHQFHV

*DUGQKU:H &RRN :RPHQ RQ )RRG ,GHQRALNAD R BX BRIQXKH.OW LR Q
7ULEROH (,@GWXEWLYH (DWLQJ $ 5HYROXWWR QD3 \6%0 WD UWHW ¥ SSUHRDF |
.LQVHHFRORQL]LQJ :HOOQHVV $ 47%,32& &HIQWHUBG6 *XHDBO ¥RX (VEDSH
%RG\ /LEH@MPLFHD OD %RRNV ,QF

3DWWRQ *& 6HO]JHU 5 &RIIH\ & &DGROOKV Mk Q:\R CH BIVEL QI G H WRRIGHKGK RSY
\H D 96\0 - GRL EPM

.LQDYH\ + 6WXHRMODLPQQYJ %RG\ 7UXVW $ 3DWKDWRKHUBGIUQIJHHLEHUDW
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1HPHF . &XOWXUDO DZDUHQH VIVORM KH DDWEHQ I/ WWW@ERWHIQQ WKH KH

GRL FOG

+D]]DUG 90 /RWK .$ +RRSHU / %HFNHDWLYR J)&B RGRUGHHX LOL W H BHEFUR |
3VI\FKLDWU\ 5HS GRL Y

.LQDYH\ + &RRO & 7KH EURNHG@GWHRRWKRZ DRWLY IBDWEPLDRYV RMUNEFERHQ
7TKHU GRL

JLHOGV 7' ([SORULQJ WKH LQWB UNHEGW DRQRHRIOKXP DHD W UQJ | GRNIRQLG A [

SUHVHQWHG DW $PSOLI\ DQG 8QLW-EK@HDOWK DQG :HOOQHVV 6XPPLW

+HDOWK\ 3HRSOH 6RFLDO G HMUHAUPH QW QRN \+ IRD BWE CD/QIG 8KPBESQ 6HU
KWWSV KHDOWK JRY KHDOW G\HSW R B P HQ®WWRW LW\ DUHDV VRFLDO

KHDOWK a WH[W 6RFLDO GHWHUBLGD@GWFDWILRXHBPMHYY DQG 4XD

6RFLDO GHWHUPLQDQWYV RI KHP® W FHRW\CHEG +HDAOR/EKS @ U JDQA DWW L O W K

WRSLFV VRFLDO GHWHUPLQDQWV Rl KHDOWK WDE WDEB

8QLYHUVLW\ RI $UL]JRQD &DPSXV BEDMIOBAHYNVFWHXUY H ¥ IDD OWKI D Wi G

XQGHUJUDGXDWH UHSRUW $FFMMVHGKIRYHPEHW L]ROD HGX VLWHV GHI

DJJUHJDWH XQGHUJUDGV ILQDO 38%/,& SGI

EURZG@MHWPDVXUH $FWLYLVP 7KH 3BOBWHW¥V RI )HHOLQJ *RRG

/R %. /RXL & )ROWD 6& HW DO ®HGSHQ FIF D B\HDIG/ RRRINW @ & ZAQWIX F U R

VHFWLRQDO VWXG\(DMN% HKON O ZRFRHQ M HDWEHK

'‘DUH WR OHDG OLVW RI YDOXHVHVH® @F%REAW W X0\ EUHQISEERZO FR

OHDG OLVW RI YDOXHV

%\UQH & , P D GLHWLWLDQORIG]LQJIV MPIRPWELIRR OVRBWIDQN KR $FFHVVH(
KWWSV ZZZ VHOI FRP VWRU\ HPRWLRQDO HDWLQJ QRUPDO

:KDW LV QRUPDO HDWLQJ" (OSFRHNW® 28 WREWUNMXWHZZ HOO\QVDWWH

FRQWHQW XSORDGYV 'KDW GV QRUPDO HDWLQJ 6HFXUH S

7KRUQH 5 (YHU\WKLQJ \RX QHBGHDW L\)QJR D DFEFRRXG\. GLWRUBHBHUWYV  +HI

$FFHVVHG 1RYHPEMWWSY ZZZ KHDOWKOLQH FRP BWDQW & L&/IRARAHIH U HG!

GHPRJUDSKLFV

1XUNNDOD 0 .HUSQHQ $0 .RLYXPDDHRGDWQLKPQ EHKI/YDR U ' LWRIUGBWKD D C

PHQ FURVV VHFWLRQDO SRS X®DBWLXED EM ¥HBOWEZ VWXG\ V

'DUOLQJ .( )DKUHQNDPS $- :LOVRQ 60 O fXQG PO VWDW R ) OIKKVR XKW F F

IRRG LQVHFXULW)\ DPRHDRXKR BD\EXBD V GRL
%DEERWW .0 &DYDGLQR $ % UHEQ V8 R BHIHMWH 0 V2X V& RROPHNG RQ B Q WDX IV WAW |
UHYLHZ DQG PHKOWD REROGVLV GRL

+DUULVEWLE&ELISW 5HFODLP <RXU 7LPH ORQHURKODO , % WIXQ WLLIYHG) B e BR

7KLV SDJH WLWOMGQJ JRRG DW +RPH DQG % L RMKGLMAVKDUHGEX QGHI. DLFHQVH
DXWKRUHG UHPL[HG $DRQGHRU FXUBRWHG/ED\Q %DUNHUOLE®RSERQOWRQ F HH®E DIGHZ L
2FKRD 1DWDOLD 5RGULIXH] XODLE®\EEELLPGDEHE B B WRKDW 2DV HGLWHG WR WKt
/JLEUH7H[WV SODWIRUP
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JRRG DV OHGLFLQH 1XWULHQWYVY 'LHWDU\ 6XSSOH
3RSXODU 'LHWYV

ODFURQXWULHQWYV
OLFURQXWULHQWYV

'LHWDU\ 6XSSOHPHQWYV
%LRDFWLYH &RPSRXQGV
3RSXODU 'LHWV DQG +HDOWK

JRRG DV OHGLFLOH 1XWULHQRNEWLHW DE&R FSFES)S@EGIWP HMOWVK DB HGOXIQGC HE OMVFHQVH
DXWKRUHG UHPL[HG DQG RU FXUDWHG E\ /LEUH7H[WYV
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ODFURQXWULHQWYV

, QWURGXFWLRQ

&XOLQDU\ PHGLFLQH DLPV WR SURDVGW KD KHVKGSS RO MG D HQBIDEHMVD 8 KV XHDD
WKH QXWULHQWY HVVHQWLDO IRU JRRG KHDOWK DQG IXQFWLRQ

IXWULHQWY DUH VXEVWDQFHYV DMIQDWH QLGIF @ H PD@BEGUIRSD I U RZIWER G\U WH Q'Y
HQHUJ\ FDUERK\GUDWHV SURWHQQLQDGXWWL H & WWHD K GWIIL R W W | P &
*UHHN IRU ELJ RU ODUJH DQG EWIFIDQWN RFRROHQW VRJHP FP\DW LRR QBXK\H Q X W |

7KH ERG\ UHTXLUHV PDQ\ JUDPM RLG BRQRQIONW MERWR/L BHRQFRPWQHHQ VY \
ERG\ UHTXLUHV RQO\ LQ VPDO & WRIRMPW YV SAUOGDRY UDPW HRU DREG REFWR Q
$OWKRXJK ZDWHU SURYLGHV QR QI®HUHFWIDQGRQDBMNW S/APRDYOLG B®RWQRMD @ | |
IXQFWLRQ DQG KHDOWK &R QVERLPI D IHNVUK & WX URH M FORSGVT O WIHY L Q W D QHD
RI WKH GLITHUHQW QXWULHB®Y FDFKQIRRGPSIGR FLQH VS BDVEXQGH BDW D g @ ¢
IRRGV FDQ KDYH RQ KHDOWK

_I Lipids Water ]
2 ° D |

is}
;EJL |

JLIXUH 7KLV LOOXVWUDWLRQ VKRZV \WRRURKQIPW BD B QUW UXFRWQXU B L RKH\F KIKLHF D16
HJJV DQG PHDW IRU SURWHLQWRLEURDGOIRSL GADUEQ &\ ®U DWW DFIURQWW UL+
&DUERK\GUDWHYV /LSLGV 3URWHLWQ MIQED ZDW HUD W BRQIRIL YRR GL&RL B Q RBUDE®
OLFHQVHG && %<

7KH HQHUJ\ UHOHDVHG IURP FIDYVE FIO\G EBWHAD VXUWRMEHILQ FDREQLWWY RIKHE

LV H[SUHVVHG LQ FDOR U INH. CPRIFDWDLRFU KB Y WN FID@R/'Z QEX'W W/ HDWH FIDIOHR

IRRG ODEHO LGHQWLILHV D VOULFWHKRIVERMDGVKDYNBDO FDORULH

7KH DPRXQW RI HQHUJ\ D IRRG BRRXQ®HRI| GHDSHREVYG R Q WHKR/HQYU RVQHL @
FDUERK\GUDWH \LHOGY NFDOFDO RDGE®ERWHIQ DWW VWRHQE® G \NF DO
&DUERK\GUDWHYV

&DUERK\GUDWHY DUH LGH DOV @HQHULIN @MY GWR & Bl b BVR W \GHLHEHREE\Q JS O B H DE ¥ T
VIVWHP DQG NHHSLQJ WKH ®SRUMIYW VR IR HILW W,0Q COWRDW WE&HRXD |
HVVHQWLDO WR VXSSRUW W KG\ BRIGXVUHYHD RLQHREF GKHWVDRK \ GQ\D /MK R
EUDLQ DQ DGHTXDWH DPRXQW RI JOXFRVH

5ROH RI &DUERK\GUDWHY LQ WKH %RG\

'XULQJ GLIHVWLRQ FDUERK\GWRWHYV S&DJHE R K RNUHIRWE R ZIQQ WARQBHOUR U RV R | FHO
DQG RUJDQV WR FDUU\ RXW GIH @UDE¥ IDQ GV IOHHW Y ROXX F R WHMHYP) W DBQUGH I1HWU ¢
IXHO LWV DFWLYLWLHV 5HG EWD®RRG FHOOV XVH JOXFRVH H[FOXVLY
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*O\FRJHQ WKH VWRUDJH IRUP RIER@XFRNHG VI XXHRBYV B KEDQN WRAMHWE B I8 W ¥
JOXFRVH DQG JO\FRJHQ ITURP FRRRNGRIDON HYR R &NV UEIRKK A WQD MCHM RDQRH B B\ XN\L
RU FRQYHUWHG LQWR JO\FRJHQ IRU UHVHUYH HQHUJ\

'LHWDU\ 6RXUFHV RI &DUERK\GUDWHYV

7KH FDUERK\GUDWH IDPLO\ L@FOXGHHUV X)JBBEGV VIWFKF K@ VF DDY B B KWIDLEIOWN
OHJXPHV DQG PLON 1XWV DQGFVNHHEHRBK\GRDQWH L Q@ QYA WH\J DL WRNKIBLHDV Y L DV
FDUERK\GUDWHYV 7DEOH JL YHRKY® B B VWHH DFPFS@WN QRV WK HR RBWY

7DEOH[DPSOHV Rl &DUERK\GUDWH &RQWHQW LQ )RRGV

&DUERK\GUDWH
DSSUR[LPDVSH UUMHRW LQJ

JRRG

*UDLQV

%DJHO ZKROH LQFKHV

%UHDG ZKHDW  VOLFH

&HUHDO &KHHULRV FXS

2DWPHDO LQVWDQW SDFNHW
&UDFNHUV FOXE PXOWLJUDLQ FUDFNHUV
9HJHWDEOHV

3RWDWR UXVVHW EDNHG PHGLXP
&DUURWYVY UDZ FXS

&RUQ FXS

7RPDWRHV RQH KDOI FXS

YJUXLW

$SSOH UDZ ZLWK VNLQ PHGLXP

*UDSHV UHG RU JUHHQ VHHGOHVV  FXS
%DQDQD PHGLXP

5DLVLQV  R]

/HIXPHV

%HDQV EODFN ERLOHG RQH KDOI FXS
/HQWLOV JUHHQ ERLOHG RQH KDOI FXS
'DLU\

OLON IDW  FXS

<RJXUW IUXLW YDULHW\ R]

<RJXUW *UHHN SODLQ R]

1XWV

3HFDQV  R]

$OPRQGV R]

$EEUHYLDWLRQV R] RXQFH
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&ODVVLILFDWLRQ RI &DUERK\GUDWHYV

JLIXUH 2QH SDFNHW RI LQVYVVRD W UERW PGHDDWEHNOINH UAHU Y LQXW YR XV ER QDB
DGGLQJ IDW PLON QXWV DQGW B MM F VKW IDAVH DY @ B QD&Y % <

7KH GLHWDU\ FDUERK\GUDWH IDPLO\ LQFOXGHV

e« ORQRVDFFKDULGHY VLQJOH VXJDUV
e« 'LVDFFKDULGHYVY SDLUV RI PRQRVDFFKDULGHYV
e« 3BRO\WDFFKDULGHYVY FKDLQV RI PRQRVDFFKDULGHYV

&DUERK\GUDWHY DUH EURDGO\ EDDN® LRICH @& KIQMWIR F K ¥ RE B D R XBRSHRV D\Y G
(IDPSOHV RI VLPSOH FDUERK\GDDM H\R RRIV DVALFFKDOH. G/KK\V DIUQY/G G L VDKFLARKD U |
VWDUFKHV DQG ILEHUV DUH XVEKRI\G\UBDRMHWLGHQHEX OROBOH WABERQQW LK
VLPSOH DQG FRPSOH|[ FDUERKWEKIDVERG\D 6 HPBSDEIH FIDALEDRK |® U D YHWN SHORM
WKHUHIRUH PD\ EH EHQHILFLBIOJKRIUQ W R® HWH B FQLIYOLW IDH @H)R U 62 KPLSFAKH T
FDQ DOVR EH XVHG WR FRUUBRKWOORZKRORRYGH VBRI Q\F H BIGD Y SECIDWWH\R G C
LQ VLWXDWLRQV ZKHUH TXLFN RQWRXKHXPHGWFDYO GFRIQGH & L RIURKDQ | ARV HV
DPRXQWV Rl IRRGV &RPSOH[ FDERKSAWRIYWEM [R g WHOG R WRMFE RP RDQH
7KLV PDNHV WKHVH W\SHV RI FBUERKWGLY BWHID @ WEH IEF ED® VIR DG\ KR!
&RPSOH[ FDUERK\GUDWHYV FD@® ® O X RDEHFR@HJ ROL DEH FRWX \EKY/RIL H E)ORHRGES V
7KLV FDQ EH SDUWLFXODUO\ KMWOIVI R IRYV KBRS OHH ¥ L VW DEHHE FOMU B R K R
FKROHVWHURO DQG WKHUHIRWHI UHGXFH WKH ULVN RI KHDUW GLVHD

/Carbohydrates \
Simple Complex
Monosaccharldes Dlsaccharldes Polysaccharides
Glucose Maltose Starches
Fructose Lactose Fibers
Galactose Sucrose Glycogen
JLIXUH &DUERK\GUDWHYVY DUHRXSIRNWIOP SR (D QGWHR P SIOXHE[J B D U E B K\ GXUDMKH

FDWHJRUL]JHG LQWR PRQR GUE PG ISIRWNVEEG BV ULLGHDWLRQ PEKHPDW EABRL"
6FLHQFH DQG +XPDQ 1XWULWLRQ 3URJUDP LV OLFHQVHG && %<

'LIHVWLRQ DQG $EVRUSWLRQ RI &DUERK\GUDWHYV

'LIJHVWLRQ LV QHFHVVDU\ WR EOEGBN FROHRKGEHUWDWKDW QWRH \BFRDG\ XA\DH
FDUERK\GUDWH PROHFXOHV VXFK EVYVHDWDREZKQ UHKKUHEBEVHYWBQWOHYW BC

@0@ - KWWSV PHG OLEUHWH[WV RU
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PRQRVDFFKDULGHV DQG GLVDERMUNBHMUEBDN BRYDHUQRIL QX WRZH € DRIEQ
XQGHUVWDQG KRZ GLIIHUHQWWVNSHW R\ EDRRREK VXU D W H & LIRHYWHAY IDYCHD KKHHDDOX
SURYLGHV D GHVFULSWLRQ R IDRIHVMRQY ROYHEV LDQGL Y MAHVE I/ QW KABKHE R ® LGWLE
RI VWDUFK LQ WKH PRXWK |XUWKG WV BLOKDVMWLRIQVMIL @H HDEWRE® BOR @V L D
WKH ODUJH LQWHVWLQH

&DUERK\GUDWH GLJHVWLRQ EHDIOQY DLW\ WK H FPHR DWKO R K HQV W R H \WW DWRE K K/
SRO\WDFFKDULGHV :KHQ FDUER KWK WHW LYH I/F KR W ¥ B OLW R B D/AWMR BDRK VC
SURWHLQ GLJHVWLQJ HQJ\PHV LB MWGE LY DHVAV DYHOND X HF HAK i RQVERIPLED QRR K
JLEHUV DUH QRW GLJHVWHGWEKW \ERPDXYXH WKH\ GOH@DH UDIVQY V L B H PHHAD L«
DQG VDWLHW\ 1R IXUWKHU G LV HQW.LRD VRK H VB BRI\ G Q DM N VRIEG M U

ORVW FDUERK\GUDWH GLJHVWQR® WDNHV SKODF IF DLQE W K G U BIVGUX HU 15 D K W\
SDQFUHDWLF DP\ODVH ZKLFHK H@WHAUMDWLH ICXWFWVIMRQ H R Q BV VDK G N VW R KE
PDOWDVH VXFUDVH DQG ODFW PF¥HKDARGEWMVQXGWRRP RQRD B FGR DY QGLHMDR P
FRQVXPHG VXJDUV DQG VWD UFKHWVWUEHOGILE B VBRIG GU@O HW K HLIYQIGM. B B BW L

'LHWDU\ ILEHU FDQQRW EH EURPMNQ $£3R BQ HEN D3\ H\EW UY 8 LIEQ W \D WQV WIKFHW
VRIWHQV WKH VWRRO IRU SDMVODUE WXW RDVWKUHRE R B/\H VANDLEGREHD W/ KD F WS UHR
ZDWHU JDV DQG VKRUW FKDLQ IDWW\ DFLGYV

1. Mouth: The enzyme
salivary amylase
begins breaking down
starch into shorter
polysaccharides.

2. Stomach: Salivary
amylase is inactivated
and no further
carbohydrate digestion
occurs.

3. Small intestine: Majority of
starch digestion and breakdown
of disaccharides occur here. The
enzyme pancreatic amylase
breaks down starch into
monosaccharides, disaccharides,
and oligosaccharides.

5. Large intestine: Fiber and
other indigestible
carbohydrates are partially
broken down by bacteria to
form short chain fatty acids
and gas. The remaining fiber
is excreted in the feces.

4. The digestion of carbohydrates
is completed by the enzymes
attached to the brush border of the
small intestinal villi. Here, the
disaccharides and
oligosaccharides are broken down
into monosaccharides.

JLIXUH7KLV GLDJUDP VKRZV KRZ FDUERKNGURWH GNKHVRRORQDK S ¥ RIRIR-D/AKH VV F
LOQOWHVWLQH ZLWK UHPDLQLQMHUIYEMUEZ R |F&MWEHRGK \W ZWWW HJI H ZIWL R QF HEQ \$10® (8

ILSLGV

/LSLGV DUH LPSRUWDQW PRORI®GKY H\WQ WWHVKXIPDQHER GIN H).DHAD \MV BIR) RVA STHU F
LOQWHUFKDQJHDEO\ 7KH OLSUGGIIBWYLGKRQFORGHS/L GM L DQ\GUM WHILROV L O
WKURXJK IDWV DQG RLOV , WWIK\H LLPPSSROLFMD (DWW W B X® ®HL 1S VRBRIRYIE® @ Bl Y K|
IODYRU DQG WH[WXUH RI IRRGV
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2% Phospholipids (found 3% Sterals (mostly
in animals and plants) manufactured by the body)

95% Triglycerides (sources are fats
and oils found in plants and animals,
such as olive oil, corn, nut, milk and
cheese)

JLIXUH7ULJO\FHULGHYVY PDNH XS PRUHGUKKWQ 3KRRISAR®LGY AW PDWH XGLBRDO®Y
6WHUROV DUH WKH OHDVW FRRBRQVWEH}RDDVBQG&DD\BHWHR/IH/ LY OLFHQVHG §

5ROH RI /LSLGV LQ WKH %RG\

/ILSLGV SURYLGH PRVW RI WKRVKR HRG\QHARBUIE WIRHS HDW R WD NV R/ KAHK H GFHKUL §
IURP IRRG ZKHQ ZH FRQVXPH PRUHRWHKD® OWHGHGP IKUBWD/QPRW I XHKHIOYDO
SHRSOH DOLYH GXULQJ WLPHYV WRE RBWLOMHV ERRPISDVUHE PRW KD @DSVLEN WWRK
ZLWKRXW ZDWHU DQG FDQ VWRUWHO PKFIXFARYBIWHQUHR YL &R VDPRRBU BRKD Q U
SURWHLQ PDNLQJ LW WKH PRVW HIILFLHQW VWRUDJH IRUP RI HQHUJ

| g : : 4
YLIXUH $YRFDGRY FRQWDLQGRRVWRQRKDY WWX UDWAH GL QBTXSRON XIQUEDWOU
"MRNNHOXWVVOLUFHQNVHG && %< 6%

)DW VHUYHV PDQ\ RWKHU SXUSRVBW IMXUWKKERICQIWRRH IM.GAD RHRY HD Q'

DEVRUEHUV )DW SOD\V D FUWW LFP@WWROH ELQ Q QXWHMY IDDRNVOK IR (E R0 6 Q/

/LSLGVY DOVR VHUYH DV UDZ PRIBXEDY IQMWHBIHNG @I WK WHERD®\ L VQH\O\KHGQ Y

KHDOWK ELOH ZKLFK DVVLVWWVY QZGE&ILJFHKVWHRXD DDAHG VOB GHKIKIDAERVQ. R Q V

]

/LSLGV DUH QHHGHG IRU DEVRWSWHR Q¥ \R | DARE I/ BRIV HD@ R KH)EV [RU \ | DRAU LVDK ¥
7KHVH QXWULHQWY DUH IDW VRO X E/GIK) WLWO AD@QAMW\SDFLGWQG . DQG HV

YDW FDUULHV PDQ\ VHQVRU\ TRPOLWLH[W XKD WD @ G KIDQ@KHR W RW RRBUEL H)YD \I
WHQGHUQHVV WR IRRGV VXFK DB CPHD WRQMQG FDOMHG WR RGDARD B WK OZKQLIF k
PHDO )RRGV WKDW FRQWDLQ |IKDW WIXBIHWHF K\ WIKR-D 8 BIVAG! MWRH 8 /W W
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&ODVVLILFDWLRQ RI /LSLGYV

7ULJO\FHULGHY PDNH XS PRWKHHR E R/GHDMGE L@ SRRE HQOW. LQ\WHILDL\EWYV DRLH
DWWDFKHG WR D PROHFXOH Ril JID WM RIDF LIGWQFBIQ \8 ULIHO\FH R PER Q W HOH) R 1
DQG WKH GHJUHH RI FKHPLFDOLEBRIYGXVEDNXODWQRQXGH LDOREHW BDQIE RV K
GHWHUPLQHYV ZKHWKHU D IDVRRR ONH BB HUDWEHWHR B @ 8 HUN W B @/G U QDI IKHFEZV '
RI IDW FDQ KHOSV XV FKRRVH ID@/WKNKDW DUH EHQHILFLDO WR RXU KHD

Glycercl\ Triglyceride

H
I 0 H
I

H—C— 0—c — Carbonchain—C — H

|
H

0 H
I o
H—C — 0 — ¢ — Carbonchain—C — H

H

Fatty acids

o} H

H ——c——O—ﬂ — Carbonchain—C — H

H

YLIXUH)DWW\ DFLGV DQG JO\FHURO ULUB \WHUIL BXIVO G OQRHE®RF NV R WL FANK DWWP

RIWHQ XVHG LQ WKH IRRG LQGXMWENUIZGH 66N $OFONLXBR RDDIOEUHVH LV OLFHC
6DWXUDWLRQ UHIHUV WR ZKH@/N DWW ©® WHKWHWK\ G B RG HHK D MWRHPE\QRIWID LNVONDUEXORHN
KROGLQJ D K\GURJHQ DWRP DM\ BKDIGQ UVWKIN FWNERYHRR XQ@ \KDWXURW I
ZKHUH K\GURJHQV DUH PLVVLQ®WW MWK UDW\G D PMONE KOFL@G LV DQ X

'LWK SRLQW RI XQVDWXUDW LIR® R Q¥R XQN\DIMWWX UDRN. I& GL VD RDADVOIRA LXGQ V/ DWVKK U
DFLG LV FDOOHG D SRO\XQV B MWXICCHVW G LIDON MK ULLFELHG F R QVAKMBLUADIV Bl W B W Y W
OHQJWK PDNLQJ LW D PL[HG WULJO\FHULGH

7KH GHJUHH RI VDWXUDWLR® RH WKIP S B WMWY X0 ®W D4 KHLIFW VXY VIDRNOMWI D WHH
SUHVHQW LQ D IDW WKH PRWRR® LWKPG HUKOHV KOMA ZT IO AEBHH BBAW B WEKQ\D WW &
IDW ZLOO EH DW URRP WHPSHUDWXUH

7KH SUHVHQFH RI D GRXEOHHAVR@®MW LIQQ DG LD MAW H @ WL &WADXR B\X (DH\H  ERH)ES M\
VLGH RI WKH FDUERQ FKIDVOW WKENGLWHBEORWIE WKH KPGURUG D DWKRIP M DY
VWUXFWXUH 1DWXUDOO\ RFFXUN LFQY IRAQWLWDUIERV) IR PX O @\ R W\ DFLG

DWWDFKHG RQ RSSRVLWH VLBHBVWRY WKH ©BWE RQXPKIOQI RKHIBDIQH \§ ¥ B B & F
FDOOHG K\GURJHQDWLRQ +\GURWKB DARDKED I ERQ GVG UNRKIXD PABAS L Q7K MWK |
YHJHWDEOH RLOV DUH FRQY HW KWH{ & VLK) \R R PVTHPX.\DREQVDGU L I/ \&) BIRIE DWWV V : R K
ODEHO LW FDQ EH KHOSIXOKWRUR QHRGHIDMWGI) CR W& CFR QUKL QW WPU BVQ\D QYW
LQF X GHR JHRQIDWHGE. DO O\ K\WHRYHQDWHKB LQJUHGLHQW OLVW RQ D IRRG (
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Saturated fatty acid

Stearic acid

|y BN 5 PR o HEREET o | H
oQ“|”a“\'|*|”| 'l*l"t”

H
H
|
HU/C\C/C\‘:I;/C\C/C\C/?\ézc\é/C\C/C\é /C\(lz/H
|
H

H

I
| | | | |
H H H H H H H

H H

Unsaturated fatty acids

Cis oleic acid

Trans oleic acid

pnin @y P
é/?%é/?\é/?\é/c\é/?\é/H

H H H H
H

Os. 1. L |

HD/C\C/?\C’C\C/(‘:“

| e e I 1 LY

H H H H H H H H H H s, H H H H H

JLIXUH &RPSDULVRQ RI D VDWXUDWH® QB WW) DIFL GRWRYV ERW B QWX®IV BMMK RD W
6DWXUDWHG 8QVDWXUDWHG & DV \DRUWG &MMIMEUMDWHWAVSOLEM QEHGEOXQGHU && %
7KH ODVW W\SHV Rl OLSLGVDSKRWSKROQLS LIGY ORZH VW K BRREOAMAVKIHANH LV)\ $
SOD\ LPSRUWDQW VWUXFWXUD @ R3EQG3HRYSERW RSN GIR 6 HY GL GOMMK W KWKID b
PHPEUDQHV RI FHOOV DQG WKHO QW QU DWWS RQMHD OAR LKRULFERHQARMQ WX R &
FRQGLWLRQV 6WHUROV VXFK IDQWFKG OHVHVWR®F\W X H HD R VAROK. B SRHED HRHY
PDWHULDO IRU PDNLQJ HPXOVLILWEVDW GLOHMVWEKRPK LV LPSRUWDQW

H H

(VWVHQWLDO )DWW\ $FLGV

7KH ERG\ LV FDSDEOH RI V\QWKH\GVLIQVW @ RWEVRIURRH RBE QR DT DWK BRIQ HE
DFLGV +RZHYHU WKHUH DUH GARPIHQ DRV V \TDFVL IS N VWV K-D VWD MK WWERD ALBWH (W
DFLGV PXVW EH REWDLQHG IURP IRRG

7KHUH DUH FDWHJRULHV RI HV@BQRWPIHID | D WKH D BRGYW R FRH JWK H LL WARWW
ERQG 2PHJD IDWW\ DFLGV D UFHR BIRFQYG V RFAD\O O/IRGL A § RRIWDIRWGEYL N HFRR/|
KHOSLQJ WR UHJXODWH ERG\ IX @FAVMALRQNFXPWR DV WRN WL FIRFARGS RI\DMKDHH Q R
'+$ ZKLFK IRUP WKHLU RZQ HLFRWVIPRRH GV RPKPRMH RDW HJR B SS[RWVI$ D FH VRE
YHVVHOV DQG ORZHUV EORRG SHIHAVRAXIUGR LAK R BN W DIQF W R HW BSH N WX B V
EHWZHHQ WKH WKHUHIRUH SURPRWHV QRUPDO EORRG SUHVVXUH
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Linoleic acid (18 carbons) a-Linolenic acid (18 carbon)

Dietary sources: vegetable oils Dietary sources: flaxseed,
and meats walnuts, and soy
Arachidonic ackd (20 carbons] Eicosapentaenoic acid (EPA) Docosahexaenoic acid
Dinnrymwr‘:mtmd ) (20 carbons) (DHA) (22 carbons)
eggs Dietary sources: fish oils Dietary sources: fish oils
@Compﬁitinn for eicosanoid synthesis @
Omega-6-derived Omega-3-derived
eicosanoids eicosanoids
1 Inflammation | Inflammation
1 Blood clotting | Blood clotting
T Blood pressure | Blood pressure

JLIXUHVVHQWLDO IDWW\ DFLGV PXVWOHI W BMRXIUFHGE RJIRPPHIPG DFEERPHHUB
ILVK IOD[VHHG RLO KHPS ZINOQXWNMQDQB O HDWW HHWVYEGBH 8G&O0%WYRQ &DODE

_.QRZLQJ IRRGV WKDW DUH D JR PG IR X UFW W IRFPLHGA\D F D0QQ @ QRYEHO HR R & VWIE
LQWDNH 2PHJD DQG RPHJD SID\RWX QWD ®\X DWW HER WKV DD W & LDAKH 1@ X RQ/GH H
ZDOQXWV DQG OHDI\ YHJHWDEOHW RTIRPHH D VIQRZRPRRIG VIRXSWED N ANVGVC
GHILFLHQFLHV RI RPHJD DQG RPHRMKHNUZHVIHORRD ®/MXXQ NDGERANVIVQ

7DEOHRRG 6RXUFHV RI 2PHJD DQG 2PHJD )DWW\ $FLGV
)DWW\ DFLG JRRG VRXUFH

2PHJD I1XWV DQG VHHGV H J FDVKHZV ZDO(
SRXOWU\ IDW
9HJIHWDEOH RLOV H J FRUQ WOQIORZ

IXWV DQG VHHGV H J FKLD VHHXGN 1t
9HIJHWDEOH RLOV HJ FDQROW [IZK
JHUP

JLVK DQG VHDIRRG

2PHJD

'"LHWDU\ 6RXUFHV RI /LSLGV

$00 IRRGV FRQWDLQ D FRPE LOQMDX\VLIRQHRS NDDAVWX WBIRW H G RORIEG/UWERVHVEDR @ X QY
DV VKRZQ LQ )LJXUH $QLP D@ EDY HEK HD WRVIH @ B WXQOWRHREQ | IRF R @K X\H
SDOP RLO DUH SULPDULO\ PDGHI\RD E/@NW RUDW HGE GD W V R WRULHEY NDHYM/ \UDF 1
YHJHWDEOH RLOV DUH DOVRWJILBRLGY PRQRUBVDW XHKRMH & RELVBLXHWD BV |
PRQRXQVDWXUDWHG DQG SRO\XQVDWXUDWHG IDWW\ DFLGV

6DWXUDWHG IDWV DUH IRXQGHW BRHABB SPUHDGKE W/Q G IR FEXBOHMAWP RRLA
LQWDNH RI VDWXUDWHG IDW\E QR RV QR FHDWHRS ZIK\WR KO H\DW H B R Q HBRRU BO RF
KHDUW GLVHDVH 7KH 86 'LHWDUNRUXODGNOLWKDQ/XJJIRN W DD OR LG UDWNQ\
WUDQV IDWV PD\ EH LPSOLFDMWH & H.OQ WK G R\OH. B VGHL VHDWIHWNKEEDEAHHGH | DWW\
GLHWDU\ UHFRPPHQGDWLRQV W)W MV WYWHIE ODW QD QUGR WUADHIA/IRVID MG/ 1 DLVWIWK
IDWV DUH IRXQG LQ VHDIRRG QXWV VHHGV DQG YHJHWDEOH RLOV
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I saturated Fatty Acids " Monounsaturated Fatty Acids Polyunsaturated Fatty Acids

Coconut Qil*
Palm Kernel Qil*
Butter

Beef Fat (Tallow)
Palm QOil*

Pork Fat (Lard)
Chicken Fat
Shortening**

Cottonseed Qil
Salmon Qil
Peanut Oil

Soybean Qil

\ Sesame Qil
@ Olive Qil
Corn il

Oils Avocado Oil
Sunflower Qil

Safflower Qil
Canola Oil

5]

0 0 20 30 40 50 60 70 8 90 100

Fatty Acid Composition (Percent of Total)

JLIXUH 'LHWDU\ IDWV FRQWDLQ D PL[WXWHWRIGVD\WYSUBRG\EQPRWRKXQ WIS |D
FDWHJRUL]JHG E\ WKH SUHGRRHQ BRQYWD\SH RIY HIOVWK D¥LIG YRREGM $ RIQGV & R © SIRC
E\ 'LHWDU\ *XLGHOLQHV IRU $PRADLFRQFRIQ/XWQ SVKGP SHEWDQ R GG D\WQ & HFIDXK HR IW
FRPH IURP SODQWVY +RZHYHU WKHURRP WR® 56 IRIM\KHIRHL GHRDMIRF WK HQ W/ B WXL
DFLGV 7KH\ DUH FRQVLGHUHBUBROHY IDWV IRU QXWULWLRQDO S
6KRUWHQLQJ PD\ EH PDGH | URR HSIHW\DLEDIDHO R KOG IR LIFQ AR WDLQV WUDQV I

'LIJHVWLRQ DQG $EVRUSWLRQ RI /LSLGYV

/ILSLG GLIHVWLRQ EHJLQV LQ WKIDWRGW RV 2W WH\ WURHDH K ERG \| DWHP FRIRI® W |
WKH VWRPDFK WKH VWURQJ FPOMKO B URRSHWDUW K W LSRDQMVR D @B\ @\ IR VAWHHKEK L
VWRPDFK JULQGY WKH VROLG QGHGHVYSHW R VILUQ WULMRNVY FKOHEDHH H [ SRRIS
DWWDFN E\ WKH JDVWULF HQ]J\PH OLSDVH

ORVW IDW GLJHVWLRQ WDNHV SIOHEH DV KXW HWR/D O & HL @ W B QUTA IOEHN AR VRIL (
JDOOEODGGHU %LOH DFWV \WWNVDW KHP ROM.IQ L HRJ WDKAD W RIO B E VGNP 1LGDX MGKWH
GLJHVWLYH HQJ\PH EXW LW LVGLVWN@®WRDOEL @ KH HOSISWDIVGHI H QYDROROY Ll Q R/M

7KH PDMRU IDW GLJHVWLQJ HWG@I]\PEIE DRPHSD@QWHMI/WQ B M I03 [FAKY WW L 4 R HAvH
DFLGV 7KHVH IDWW\ DFLGV DO WKH WHRD DQRQU L IGH ITPHORHEOVRW BH G HE
EORRGVWUHDP ZKHUH WKH\ DWHR S\ILA/N/DXHMG LOW KWW UEDRBA SRKUIHNGBHCWIK KIR D O]
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GLJHVWHG DQG XVHG LQ WKH EHRG&WIDHGEGS W KN URD AV OU S L GIWR GEMA \ LOWQ '
KHDOWK FRQGLWLRQV

3URWHLQ

YLIXUH &DUERK\GUDWHV S U RMLIKH HMQ HUXIF Kl ROV WIKIHR FE ROGH | VE H BIQLVF NISBIHD \D

VRXUFH RI FDUERK\GUDWHY &K L% NBEBVEYH QWY.L FBQGE H® &RO% < 6$
BURWHLQ SHUIRUPV PDQ\ YLWDWHIX®QF\WURQRDIGH XK HR E PE\L QARREDFN.IBIVQ \D (
FRPELQDWLRQ RI DPLQR DFL8WDMGLWKH SIRIVWBRQW SURR YWREGARS WKM EQ GA
DEVRUSWLRQ RI FDUERK\GUDWHV KHD® VBK\R PREWO@V VD W LJH RN S)URR IVHHLLIK
UHFRPPHQGHG

$PLQR $FLGYV

(DFK DPLQR DFLG KDV D GLVW LR W IFHHQ WIHWH FKIERYD DRV WIKFHK P BRMMB R D®IR -
LGHQWLW\ DQG FKHPLFDO Q D®AX UHHD F7KK I UW KD D HG L | HAULHDQRWD B LFERY WK R L @/ KD
OLYLQJ WLVVXHV $ W\SLFDO SURPWHQ® DV IPO\G RS RUKH RIHF RUIHF XVGH TKH
SURWHLQ 'HSHQGLQJ RQ WKH QR PEH G \D QGKWHT MW XG W LR J DPURW K DS HZ LD
GHWHUPLQHYV WKH SURWHLQ V XQFWLRQ H J PXVFOH RU HQJ\P

Hydrogen
B s

Amino | o Acid group
group HN ——C ¢
I OH

/ \

Side chain, which is
unique to each amino
acid

YJLIXUH (DFK DPLQR DFLG MRRQUMRPVFRIQQ HFFHQKG VR FED WEGIH ¢ KIRIQQV DL R LG

JURXS DQG D FDUER[\OLF DFLDBPLORX B ALHQ F H MUIQGR GFRB 6 W UX-FWWHX UV OE\F B Q!

0 <
$PLQR DFLGV DUH FODVVLILHG DAKH\BR W IDIO SRIR @RFH ¥ RE B VINHODEY KR O |
LW KDV DOO WKH SDUWV QHHG QG V VH@GV MDKOH DI LIDIRH DNFQ B ¥ Q TDVHKDHR EDRIGH
PDQXIDFWXUH RU WKDW LW POWQXWFONHBY WRR WD RDO\ N\ORED DXV WV E H
IURP IRRG BRPHWLPHV GXULQJ LIQDVEE VIWREWK WRE ERGGLFDRORMRWI
QRQHVVHQWLDO DPLQR DFLGWIP® G @ RKH RI LW WH F7 KDHMH UWNISHF RR)IGD. VLR
DPLQR DFLGV (VVHQWLDO DQG QRDUNVMNHQMWQL UDEDH. QR DFLGV DUH VXP
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(VWVHQWLDO

7DEOHVVHQWLDO DQG 1RQHVVHQWLDO $PLQR $FLGV

1RQHVVHQWLDO

+LVWLGLQH
,VROHXFLQH
/HXFLQH

\VLQH
OHWKLRQLQH
3KHQ\ODODQLQH
7KUHRQLQH

$ODQLQH
$UJLQLQH
$VSDUDJLQH
$VSDUWLF DFLG
&\VWHLQH
*OXWDPLF DFLG
*OXWDPLQH

7U\SWRSKDQ *O\FLQH

9DOLQH 3UROLQH
6HULQH
7\URVLQH

7KLV DPLQFRRDEBLGVLRQDMOPKVWHEHVRBEWDLQHG LQ VEZKH G PRW H @ Ui QW Bl IG®! G
VIQWKHVL]H

5ROH RI 3URWHLQ LQ WKH %RG\

$PLQR DFLGV PXVW EH FRQWLQWRX\BOQ\R KDL QWDE D I HEZRWHEXIVXG V \BIURRQV H\L
HQJ\PHV KRUPRQHV DQG DQWLBRK®RKI KR QVISIR EE\R GAX P\DW & Y®R Q FIHD DL
EDODQFH SURYLGH VWUXFWXUHVL® Q@G GORQ Y YOLLW D PHOROH DQ ERDADGRIQH

2QH RI WKH PRVW LPSRUWDQW HX{XFRWHL RI@QVY\RH\s DRIW HIWQR WWMH DAV PW KB WF B C
TKRXVDQGV RI HQJ\PHV DUH IRXQEKL@V¥LGHWDWHM OHVEH®E DILD GF&K HHBLFD O

Large carbohydrate molecule
Small carbohydrate molecules

=
® — @

YJLIXUH $00 ERGLO\ IXQFWGRQZYQ RIQERWGELE O WK H E WHKH WHHR RIDIQ D IRE PV
QXWULHQWY LQWR PROHFXOH\OD PBBORPRD KFXO DY GL B K DH@LQPH ¥ U R WH 5@ @V
LQ &DUERK\GUDE\$QOLVRQFREDODEUHVH LV OLFHQVHG && %<
7KH ERG\ V KRUPRQHYV DUH PHYVVH QUKHPPRROFHSAXLOMHV D P IQWER PDRU\GB/Q ERG\\ X
KRUPRQHV $PRQJ WKHVH DUH WKH WQH RIFUERMH VOB Q@D QY GO HRVU/P RFRQ
KRUPRQH LV WKHQ WUDQVS RWWHE0 DQ ZKKHH B Q.R\R BRW R XLQN. V¥ SIBHMILE ©H\D\F
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SURFHVV )RU H[DPSOH LQ UHRSRIDXMF RARH HODMYIHXIVDE PE D@ WERPRK B VH G VEH
OHYHOV WKH SDQFUHDYV UH OH BWHIW MKAH KRR UIRRVQX-O L Q WXALA R@ROWK WDKHG FXXN\O
RU VWRUH LW IRU XVH ODWHU

SBURWHLQ LV DOVR HVVHQWLDOEID® BPQ EQ WD LMK B JEWR R GS U/RKS$HH B RMGK DKW WK R |
S+ ZLWKLQ QRUPDO UDQJH 2QH RIFIMKAMHD WH RK DM@ E R KM L DQ YORW YOHRAK W D\
DIJDLQVW DEUXSW FKDQJHV LQWKKDRR @ BEHRRMOUHRFX DRIQY RH S R VSRMERM)OHILVQ X P F

$OEXPLQ DQG DQRWKHU LPSRUGANR WODYRWM MDD KRPRYORELRKERERDOO\"
KRUPRQHV IDWW\ DFLGV VRPI®WLINQ@® LEWX JNVV \DHIBN WO @V R OW W RUK HA'
EORRG FHOOV RI ZKLFK KHPRJOKRELQXQJY QG W UDL@Q\GSRPDWHR[ LM @ WR D

YJLIXUH 5HG EORRG FHOOV QZKHFR JORREWQ L G DVKHN B RRWHI U R R JWR KWO WEHY |
ELQGLQJ R[\JHQ WR WKH KHP RO R BLEORRGH FHIOER B BNKLEY/WIKY HQCWKH SXEOL

'LHWDU\ 6RXUFHV RI BURWHLQ

7KH SURWHLQ IRRG JURXS FRPNDWW W HRD | RFRRG VSREGW UURPIIVHMBY GU\RE
GLIIHU LQ WKHLU DGGLWLRQDLP F& FETRQHGEQ WR\R G3U R VMMRLRQL FIKD P € QR/L JXL I
LURQ PDJQHVLXP DQG ]JLQF 6RPIRP®VY KDY HE DWHGQFURWWMHG DPRKHUWR R |

30DQW EDVHG SURWHLQ ULFR IRHR\GW \SIMRXUBW H GE HDUN FIRQ G I CPERAMH LG
ZLWK DQLPDO EDVHG SURWHLQWRGYODQMOEBWHEHBQRWISHQ WL PKHQRILE G
EHYHUDJHV 7DEOH OLVWV RRPRRURRIBVQ FRQWHQW LQ VRPH F

7DEOHBURWHLQ LQ &RPPRQ )RRGYV

$QLPDO VRXUFH *UDPV Rl SURWHLQ SHU VWDQGDUG VH
(JJ ZKLWH J SHU ODUJH ZKLWH

'KROH HJJ J SHU ODUJH HJJ

&KHGGDU FKHHVH J R] J

OLON IDW J SHU FXS 10 R]

<RIXUW J SHU R]

*UHHN \RJXUW J SHU R]

&RWWDJH FKHHVH J SHU } FXS

+DPEXUJHU J SHU R]

&KLFNHQ J SHU R]

7XQD J SHU R] FDQ

30DQW VRXUFH *UDPV Rl SURWHLQ SHU VWDQGDUG VH
$OPRQGV GULHG J SHU R]

$OPRQG PLON J SHU FXS 10 R]
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6R\ PLON J SHU FXS 10 R]
SHDQXW EXWWHU J SHU WEVS
+XPPXV J SHU } FXS
SHIULHG EHDQV J SHU } FXS
/[HQWLO VRXS J SHU R]
7RIX H[WUD ILUP J SHU R]
(QULFKHG ZKHDW EUHDG J SHU VOLFH J
:KROH JUDLQ EUHDG J SHU VOLFH J
*UDSH 1XWV FHUHDO J SHU } FXS

$EEUHYLDWLRQV J JUDP R] RRPFHOWEY EXQFHEOHVSRRQ

SBURWHLQ 4XDOLW\

e

YJLIXUH ,Q JHQHUDO SO DQWOLWRWHK DY DO HP RO ORIRMW ML S U FEHLRDHK DI OV MH
DPLQR DFLGV E@PVRXWFRHD QG ,QFRPSCEBPD \BWHUVMIOLFRQVHGV&& %< 6%

7TKHUH DUH IDFWRUV WK DWWVIKMH GXHROFH. @ WR &W/IHIHY WX B FDAMMILBR QG HIW K D.
SURYLGH HQRXJK RI DOO WKGHHEY WHRQWIISR DWLWYWRH ERGY \Q HRW KH UQFWR XK@
QXWULWLRXVY IRRGY DUH DEX@GID@ W D B RN W (BRIRIKO HXID QWMBMIRBNH Y IR DIV MA
FRXQWULHYV ZKHUH IRRG LV VHDUJIREKY DM G PHRBEDWH RIDWRYAEL @& KHFEUIRWI
FULWLFDO

S3URWHLQ FDQ EH IRXQG LQ ERMR GO D@WJI HINHE D@ L B D O BB VSAXRDVWH DA\ FOD
EHFDXVH WKH\ XVXDOO\ GRQ WDBURR LIBFHL ®\ @ QW K I/ R W RVGWIK HY HU
FRPSOHPHQWDU\ DPLQR DFLGVHFDQCEMW KR FHE\GHHBNVWROS D RIYQRNVKF L, @/VL g H}
WR EDODQFH DPLQR DFLGV DW HINFKDRHBG DIQSURYHUD LQWDMNHY WY W
FRPSOHPHQWDU\ SURWHLQYV

7TDEOH&ARPSOHPHQWDU\ BURWHLQ 6RXUFHV

JRRG /IDFNLQJ DPLQR DFLGYV &RPSOHPHQWDU\ IRRG

IHIXPHV OHWKLRQLQH WU\SWRSKDQ *U IPIPXW DQ®' ZKRQE
*UDLQV /A\WLQH LVROHXFLQH WKUHRQLQHi‘EtJ/gLF)yFWP\P DQG Ni
1XWV DQG VHHGYV /AWLQH LVROHXFLQH /HIXPHVLWK FDVKF

'LJHVWLRQ DQG $EVRUSWLRQ RI 3URWHLQ

BURWHLQV LQ IRRGVY GR QRW GILERBWQOQE¥WHDREH SURWBUQ % UWKRRVVM E® LFKR)
PDOXIDFWXUHY LWV RZQ SURWHLQV
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3URWHLQ GLJHVWLRQ EHJLQV L@ UXKHD VMR PR LDK/H B HRKM B UG/ARDWD Q &'
SHSWLGH ERQGV 3HSVLQ D JBVVSWIRAVHQ D P A OMIDY\W VK SGJRRMINQ G \D P QQ/R IV
SRO\SHSWLGHVY WKHQ HQWHUSVEFHUWMPIA G DQW H\QWHD\HW IVHIYGV ISBUGR W B DARH
FKDLQV DQG DPLQR DFLGV 7KHQ/WS RS WILKGD 8 HSHIG WRIGW W DDGRWBIRLIGNS W IK
DPLQR DFLGV DUH WKHQ DEVRUE HG® \EF DMK B H. @ WHIG WR Q D@ IF H D\OR/U IR V HQ

1. In the mouth,

chewing starts the
mechanical breakdown
of protein

3. In the small intestine, polypeptides
are broken down into amino acids,
dipeptides, and tripeptides by protein
digesting enzymes secreted from the
pancreas

2. In the stomach, the
chemical digestion of
protein begins from
hydrochloric acid
(HCL) and the enzyme
pepsin

Stomach

4. A variety of different transport
proteins move the products from
protein digestion into the mucosal
cell. Some amino acids share the
same transport system.

Large intestine

7. Small amounts of
dietary protein is lost in
the feces.

5. Dipeptides and tripeptides
can enter the mucosal cell.
Once inside, they are broken
down into single amino
acids.

Cﬂ'}) Biocd Vesesi

JLIXUH 7KLV GLDJUDP VKRZMRWKHQWS WBIN HF GRZW KVYWK K DIINBWM URRLLLAX B YD WY IRQ
'LIJHVWLRQ DQG $EVRUSWLRQ RHV3URWBLEHEBVHGC X/ R &DODEU

.H\ 7TDNHDZD\V

« &DUERK\GUDWHV SURWHLQ DQIGH @MW DVUKDMQSWURY LIGH & KGIJ ERED PQW H |
DQG UHSDLU RI ERG\ WLVVXHV

e 7KH DPRXQW RI HQHUJ\ RU FDORV LRHY WK HRRFGRS QRW RG IF B LGERXH B UQW H V

« &DUERK\GUDWH V PDMRU IXQRWWRK® ER®\R SURYLGH HQHUJ\ IR

« 6LPSOH FDUERK\GUDWHYV SURYLGHXWRH EZKGI\UHDVKFR PIXQ A N A-DQUHERK \WE R [
DQG EORRG VXJDU FRQWURO DQG WDNH ORQJHU WR PHWDEROL]H

e )JRRGV ULFK LQ FDUERK\GUDWH VQ\Q FIKIXHP HYX IDVQ\G K HA N WDXEWW \D Q)AJ D H
FDUERK\GUDWHV DQG HJJV FKHNDI®OD @R IFIHYVEKRRKMN®WD WRIYWDLQ YLUW

e /LSLGV SURYLGH PRVW RI WKH HRG\UV \Z®H M GIHGEGWIRU B HUK RN USPUWRIRIVE! V RVR
IRRG

« 6DWXUDWHG DQG WUDQV IDWWN DRUGM D @H G DDHOD VLH) FZKHDUHHDMD MY Y D W
SURPRWLQJ

« (VWVHQWLDO IDWW\ DFLGV PXVW [EGWRE WBR W H GRIWLR-PV | RRRPGH DD G O QIR A B J
DFLGY DUH EHQHILFLDO IRU KHDOWK HVSHFLDOO\ KHDUW KHDOW

e 3URWHLQV DUH PDGH XS RI DPLQRQDF DGGEL | DHUEH 8 IVF KRPUER W B WQ FFR @W D P

e 3URWHLQ FDQ EH IRXQG LQ ERWHK S®»DQWQ PIQ®) MPILRIRODED BN GD VMR Ri B E®
LV YDULHG DQG HQHUJ\ LQWDNH LV VXIILFLHQW

6. Amino Acids pass from the
mucosal cell into the blood and
travel to the liver. The liver
regulates the distribution of amino
acids to the rest of the body.

SHIHUHQFHYV
BLIHU )6 :KLMKQWHILMLRQ &RQFHSW \& HD@ID EHR QRDULRYLHUIV L H V
7JLWFKHQDO $ +DUD 6+ XPDF EXWILL VWHWYR ® QL Y HGVLIMWAL\RRI +DZDL L DW 0AC
+XPDQ 1XWULWLRQ 3URJUDP 2(5 &RPPRQVSUHV\BERRNV HRG $KDADLL HG
5ROIHV 65 3LQQDSQGKUWWBQGLQJ 1RUPDO BOG JDIHQMHIDWQLRYW ULWLRC
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*DO 1- )RUG $/ 'DKO :- )DFWV DERXWRDWBERK\GUBWH -8EEOLFDWISEFF
KWWSV HGLV LIDV XIO HGX SXEOLFDWLRQ )6
KDW DUH SURWHLQV DQG ZKDWXVRBKBIQU) RKREF WLIRQY RLMWLRE EBRGQHGO

0D\ KWWSV ZZZ HXILF RUJ HQ ZKDW\RW® LI RR ® Q G VZIKPMH LAK DAK HLWH
&DOODKDQ $ /HRQDUBU+LWIARAH BF 7ZHQFH D Q BSHG 2 UGHI\RES SEXFDW/ILRQ@D
&RPPRQV $FFHVVHG $XJXVW RNV BSIEQRUMURW LRUHARLER FH H

7KLV SDJH WLMWQHRG) LW MKDUMHGEXQRGCHY @MWLFHQVH DQG ZDV DXWKRUHG. DUHRL\[H Go CC
(GJDU OXDIRXUFH MWKDWHZDV HGLWHG WR WKH NYHOWHY DS0D WWUPGDUGY RI WKH /LE
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OLFURQXWULHQWYV

, QWURGXFWLRQ

OLFURQXWULHQWY LQFOXGH Y LRWDHPRIQYW WV L\YKDWO D U H QJGH TW U T8O  LXY R/ZR,
GHYHORSPHQW DQG WR VXSSRUPW R/GI¥\W UDIDQERG § € U I R Q P WL BIBRUMAR IQ UX W
RI HQJ]\PHV KRUPRQHV DQG RW KHHHEHROIRIL DG ZARR DRI B8 WH. FPIHW DERF
PDFURQXWULHQWY GLVFXVVHG LQ FKDSWHU

OLFURQXWULHQW GHILFLHQFLHY KBROMW K IPRE®IHN DRGV G I R Bl M DRR\. R DRIDA)
UHGXFWLRQV LQ HQHUJ\ OHDPOO® IKKQFWD R QDFX [FW'S DIFQ & R YRW ZR\D IOHDVGD ¢
FRQGLWLRQV 'HILFLHQFLHV DRXJKH®KHK FRQ\V % B 8WH R @ ORE ODK YADKUUL\M BV/L QR £
HJ SUHJQDQW RU ODFWDWRWY L\@RXKIQWLEKDOF U HH® GHY®L YPG XHOW VK Z Y W |
FRUUHFWLQJ GHILFLHQFLHV ZLWK IRRG DORQH

&XOLQDU\ PHGLFLQH VHHNV WRNSUH®WQ®MH RLUF LDH3EUL H WV V WAKLUERXFEIR Q XLV UM
NQRZOHGJH RI WKH QXWULHQWLM DQ LYW LBREE MXFSGE\D HIRHREWIIRWXRQ QD Q G
VXSSRUW WKH SUHSDUDWLRQ RI GLYHUVH IRRGV

OLFURQXWULHQWYV

OLFURQXWULHQWY LQFOXGLQJ WOWMP PIQOW P UGIHLUDROLI DIQE AWRIMSRE 6D O
ERG\ LV XQDEOH WR V\QWKHVLYRRXW WRLUMVRD \RRW RV R HWM FRFAS ERGGE V
REWDLQHG IURP RQH V GLHW R @& KUWQRX RK FRGNKPBWLRSS R H FRUQ WY R Q QWX K E
SDUHQWHUDO QXWULWLRQ

'HOO SODQQHG GLHWV FDQ HQV XURH) WXMHN DIGHIOX\W W\HL D SR X ®®/XEDRW P Q B USRC
WKH OHGLWHUUDQHDQ RU WKH 'LHWBIQV BB 8 U RDK H/L MR V6 VDRI D SMRE DO
YDULRXV KHDOWK FRQGLWLRQ@VHDYHO X&3 U WHQ\GLLRRY DW FSQdF B WBNGD JFUHINV. MAX
ZKROH JUDLQV QXWV DQG VHHGW QRUPDWHKHHIRXQGDWLRQ RI WKHVH HDW

7KHVH YDULRXV IRRGV SURYLGHNH\FURQKW.QL K8 VO WKK D §/G SDHILQ@HY WP H
JURXQGHG LQ WKH PDQWUD ZKHIURH) X W D OMEWP B M IVIVO IIRER.GE WW B & RSO \U U
E\ PDQ\ IDFWRUV LQFOXGLQJ ZKHW H VYRWR GDIQN $BRRIIVH 6 Q & UKBKCHAR/ H'G DD IHG
PHGLFDO KLVWRU\ DQG FXUUHQW KHDOWK VWDWXV

3UHYLRXV FKDSWHUV KDYH UHFRREHQJI PRIGV ISRIG'S DAUKDW. F5Q) FOFDRON 6 LWK H kS
DQG PHDOV )XUWKHUPRUH ZH®WKDS\ORADEW K3 LIHWGWL FID®X B Q V RRFAQ\RQPHN D (
FKDSWHU ZLOO UHYLHZ WKH NH\LQ®WPWHRQNYBQG BHPRFPRQJWME IPHGWR
DYDLODELOLW\ DQG WKDW PDWBYRPHRWHD QA | LEFALRRIDAINHRRGIRU | BY VSR
VXSSOHPHQWDWLRQ $OVR GHVFWVYEHGFRQHWXP KK \X DI ® IWKREDUOIDRISIBE M R (

8QGHUVWDQGLQJ WKH UHODWL®XQW K LS @EMVBIURYQVIRREG D/Q GIP HWW R Q W K D/O}

RI FXOLQDU\ PHGLFLQH SULQHLYSHWL V@R [5Q & PFRONHD TH.R/HH@W HAHBQUMRRA P @K H
WDVW\ IRRG

OLFURQXWULHQW 1HHGYV

7KH 'LHWDU\ 5HIHUHQFH ,QWDNHVG 'BD,YG FIXDWMGE FEQ WRB URRR| W K H HL\
(QJLQHHULQJ DQG OHGLFLQH D QG HSIULRMRMWKDGY HQV H WWUDHE! B IV\HKQKAGY X U IR @
KHDOWK\ $PHULFDQV 7KHVH YIH}XHRUDZRPERV NG QR B IHDDQ & DBAMIGRRQ +9
LQGLYLGXDO QHHGV PD\ EH ORI RMW KD OKHLY W B D 9 GWR®! MAH DFBENRKU WY Q W )
KHDOWK VWDWXV EHIRUH GHWHUPLQLQJ LQWHUYHQWLRQV

7KHVH VWDQGDUGY DUH XVHG/LOQRW KN \GHWALLIQJ RD Q RIR)GS IOYOLEBKE O YUD G T
SODQQLQJ GLHWV .QRZLQJ ZKDW LWKHVGHQ WL LQ WDR HN QRD OAK HDWHKBIW €
VXSSOHPHQWDWLRQ LV QHHGHGRWR RIS MW P@XOWKH BIQWKQDIGIG \Z RO S BIR B/

7KH '5,V SURYLGH D VHW RI| UHFRR?Y @&GHHG XYMMFO XRH VQXWHUA. AVGRWD IVQ WHIONLHD H )
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e $GHTXDWH ,QWDNH §,

e (VWLPDWHG $YHUDJH 5HTXLUHPHQW ($5
e 5SHFRPPHQGHG 'LHWDU\ $OORZDQFH 5'$
e 7TROHUDEOH 8SSHU ,QWDNH /HYHO 8/

$GLILWDO GDLIOV BDYDE@DEOKRWR DVVLVW HKHDO@OIWDKWNE QU HV & U RDIGHT XFROGED @&
SURYLGH UHFRPPHQGDWLRQV IRMUDHRWHYWQPIWRSWLPDO PLFURQX

Nutrition Facts

4 sEMVINGS per conlainer
Sarving size 1 cup (227g)

AmaEnt per sErving

Calories 280

% ity Fatun®

Todal Fat o)
Saturmed Fat 4 =
Trans Fal 0g
Chalestard 3570
Sodlinirm H507g
Tedal Carbalydraie 340
[haley Filks 45
Todal Sugars By
Iieeduickia O Aakckand Siaiia
Protuin 150

¥

3

33

3 |§

\itamin T omey
Cooum JE0mg
Iron 1.6mg

Prolagsaan 510y (i

;|§!s

Ths % Dty Vel (D4 i e Sos T 8 naiee »
i mrang o 2o conirfues = & ey st 2300 celores
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% Daily Value —
JLIXUH JRRG ODEHO H[DP SOKHZL WIKJ 58 UFKMDMG ' D LG WD W L RIOYOHFW ({ SO BHQ
DYDLODEOH RQ WKH 86 )RRG DQIBJHUXJ/$GRFLQLVWUDWLRQ ZHESHQ WWIDRQ\) Db
/IDEHO
7KH 5'$ YDOXHY UHIOHFW WKH OMYH@RIRD O HGHED O G\ GOHD @ MHKY W RVEKREOR YD MV ¢
VHW VWDQGDUG GHYLDWLRQV DERXHWBHD$SI YO RXNWDIHWLARWHVYQYWDBO H

)RRG ODEHOV FDQ SURYLGH YBARDEKE H UM CRHVPIDWALRIH WK DKM PRF UMRKQHKRV L
SURGXFW +RZHYHU IRRG ODEHOV \FD @ EH 'MRONXIDL@XHE HEF DRV HS WUKFHN XW
$OWKRXJK WKH '9 LV VLPLODU W RHWH®W BEDW HGK B\ ' ® JH/ DDRGV VG | | BDNH
HVWDEOLVKHG E\ WKH 86 )RRG DQG 'UXH $GPIVOKNWHZI/W R O\$ '9DIRE HHDI

JRU H[DPSOH WKH 'O ODEHOV IRU ERRBYIHU WKB GLFURB\D X0 W RPIQQL V
SHU GD\ UHIOHFWV WKH 5'$ IRU KWHP'S QRSHUIMDHYRPRQ PIQSHW GTHQIRU
GLIIHUHQFH LQ YDOXHV FDQ EH RRDRQXVW Q JGIRW HURRL\QHP B K VF KKIRR@ BV DA @0

/DEHOV DUH DOVR RQO\ UHTX DU XWPR VYIHWORE®R W KSH WDN VR X PF XIMUGE HQWR
UHTXLUHG WR EH OLVWHG EXRWRWWHKH FFIDR EH FOWAXK WHKWH GLVFUHWLR

7KH '9V UHIOHFW WKH SHUFHQWDOK BIUBR YQXG\WURLW QW D HQURVE KDWY RHWKIG
YJLIXUH YRU H[DPSOH UHOD®VR® WRRR®@DEKA FR WLNOHNBIXVDION KR\
PJ ZKLFK LV WKH KLJKHVW RI WKH YDULRXV 5'$V IRU DJH DQG VH]

9LWDPLQV

9LWDPLQV FDQ EH REWDLQHGWURR®V YIDQGE HWAH R F DLV MU IHH)GD WV VR OW E B
PHFKDQLVPV LQ WKH VPDOO L QWKHIVIVEQRIUB WH RH RS RYQWLERLHD VAWK HP D MR
YLWDPLQV LV WKDW IDW VRO XE COHVY LW Bl PILRYO/O R P HQ D EG/IRAFEXH// IYRLQWIGPH \QF |
SURPRWLQJ KHDOWK DQG ZHO®XQ HMF RRP BDGGH & LLRYQV IVIRHUGIN YGIIDE EILRRRRD |
DVVHVVLQJ VWDWXV VLJQV RIGHILEFNHQFLHY DQG SRSXODWLRQV D
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:DWHU 6ROXEOH 9LWDPLQYV

7KHUH DUH ZDWHU VROXEOH WWRVBMKHW YKKW\D ARV GSOQN\LBQURO BVLER
FRHQJ\PHV QHFHVVDU\ LQ WK HQIHRWIR D Wi R ¥ IDEXEH V W R USIDMA KRR B B QRWDIOW LGHM-
ZDWHU VROXEOH YLWDPLQV FDEQRM HEHRGQWKKNVL]WE&HR D V MOPIUHA GOLHHHGV
FDVHV GHILFLHQFLHV WKDW D@RUHRDY H H YWD RBUY HOO QX VFNDQG G H

7TDEOHDWHU 6ROXEOH 9LWDPLQ )XQFWLRQV

% YLWDPLQV

7KLDPLQH % SHTXLUHG LQ HQHUJ\ WUDQV IR UPP®W LR
UHGXFHG QLFRWLQDPLGH DGHQ$GH GL
DQG QHUYH FRQGXFWLRQ 30MDWH PD!
PHWDEROLVP DQG VHUYHV DV D P BJIRH
R[LGDWLYH GHFDUER[\ODWLR®WH~ NH
'"HILFLHQFLHV FDQ DULVH ZLWKDRGFRK
PDODEVRUSWLRQ

S5LERIODYLQ % 3ULPDU\ IXQFWLRQ LV DV D FRXSRER®
DQG IODYLQ DGHQLQH GLQXFRWRWLGH
LQWHUPHGLDU\ IRU R[LGDWLRQWHGXF
DQWLR[LGDQW SURSHUWLHV 'HILFLHQ

1LDFLQ % 1LFRWLQDPLGH SRUWLRQ RI QHRWWGE
QLFRWLQDPLGH DGHQLQH GLQXKOGBR
GRQRU RU DQ HOHFWURQ DFEMISW RQ VIf
LQ LQWHUPHGLDU\ PHWDEROLVPVRY D
IDWW\ DFLGV 1%$'3+ LV UHTXLUBKBOI®DJ
WKH GLVHDVH FDXVHG E\ QLDEQQGGINH
QDWLRQV
/RRN IRU WKH 'V GHUPDWLWLMILGLLBIC
PD\ RFFXU ZLWK PDOQXWULWLRQ DQG

9LWDPLQ % &RHQ]\PH IRUPV SDUWLFLSDWHLQ PRL
IRUPV S\ULGR[LQH S\ULGR[DO DQAJBDFAVGIRRQFLQBFLOLWDWHYV W UDSRADPD
IRU FRIQLWLYH GHYHORSPHQW $OVR
KRPRF\WWHLQH OHYHOV 3\ULGR[HQH L
FRHQJ\PH S\ULGR[DO SKRVSKDWB H @®

S\ULGR[DPLQH SKRVSKDWH

9LWDPLQ % I1HHGHG IRU WKH FRQYHUVLRQ@H KRPF
(OHYDWHG KRPRF\VWHLQH OH ¥H®ID \KHX
IRU FDUGLRYDVFXODU GLVHDVGHFHQW
$O]KHLPHU V GLVHDVH DQG RVWHRGOR
LV WUDSSHG LQ LWV LOQDFWLWHH\\WRKB
VIQWKHVLY 'HILFLHQFLHV PD\ REAXKD:
LOQWDNH DQG XVH RI FHUWDLQ PHGLFI

2ZWKHU YLWDPLQV

eoe - KWWSV PHG OLEUHWH[WV RU
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Y)ROLF DFLG 3ULPDU\ IXQFWLRQ LV DV D FRBQH FE®
IUDJPHQWY IURP FRPSRXQG \FRVDDRR
DQG QXFOHLF DFLG VI\QWKHVLV U7 KRI®Q
GXULQJ SUHJQDQF\ GXH WR LQKHVLV!
HPEU\RQLF GHYHORSPHQW
JRODWH GHILFLHQF\ FDXVHV WK BIOML
WK\PLQH OHDGLQJ WR '1$ |UDJW®DW\ |
QHXUDO WXEH GHIHFWV 17'V  GXUH Qn
)'$ PDQGDWHG IRODWH IRUWLQLSDRGR
LQFLGHQFH RI 17'V KDV GHFOLQHGC

9LWDPLQ & $QWLR[LGDQW V\QWKHVLV RI FROODJ!
QHXURWUDQVPLWWHUV HQK D QFHPH LI
DQG LPPXQH PHGLDWHG DQG D QWH. EEDDR
FHOOV 'HILFLHQF\ FDQ EH FDXYG G E\
PDODEVRUSWLRQ

SDQWRWKHQLF DFLG 3% $V D FRPSRQHQW RI FRHQ]J\PH $ 3% LV
SURGXFWLRQ IURP IDW FDUER®RGDPBMW
$OVR UHTXLUHG IRU WKH VIQWKWHVHV R
KRUPRQHV DQG IDWW\ DFLGV 'HILFLH

LRWLQ IHFHVVDU\ IRU JHQHWLF H[SUHWWHWRQ
DOVR QHHGHG DV D FRIDFWRU HRU VHY
UHTXLUHG IRU PHWDEROLF SDWHKAD3V
IDWW\ DFLG VIQWKHVLYV ‘'HILFMH@EHLYV
VIQWKHVL]HG E\ FRORQLF PLFURIORUD

7TDEOH LOOXVWUDWHYV WKHZ0G WIHMW VRHFRPE® H QG DWDIPR Q VL (RMDINGH 8VRU T(
VRXUFHV IRU HDFK YLWDPLQ L@ DGNHW. RRRUWR/ VHY¥RP@®H Q@ GHBGEBIXRVULHQ

7TDEOHDWHU 6ROXEGH PRWHDHPQEDWLRQV

5HFRPPHQGH
:DWHU VROXBO#H$, DGXOW'S $, DGXOWROHUDEOH 8SSHUL L v e  @PHOWIRIU V

YLWDPLQ PHQ ZRPHQ ' QWDNH /HYHO DVVHVVLQJ V

7TKLDPLQH PJ G PJ G 1’ B3RUNKROH EORRG
IRUWLILHG HOQUWFKBIRF\W I
IRRGV VXQIGRBKBRYVSKDW
VHHGV ZKHDW JHUP

S5LERIODYLQ PJ G PJ G 1 YRUWWIKHRBFN®HY
IRRGV GDLUYJOXWDWKLRQ
UHGXFWDVH

1LDFLQ PJ G PJ G PJ G 3 R X80M QD UPIHWKK \E
IRUWLILHG HQURRWHGQDPL!

IRRGV 1 PHWK\O

S\ULGRQH
FDUER[DPLGF

3\ULGR[LQH YLWDBLQ PJ G PJ G YRUW L BIOHDG/ R $LB K¢
% IRRGV JDUEBS®RVSKDWH
EHDQV VDOPRQ

eoe - KWWSV PHG OLEUHWH[WV RU
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JROLF DFLG PFJ G PFJ G PFJ GLHG 518 SLEDRRG IR
IRRGV VXFK DV
FHUHDOV DQG SDVWDYV
OHQWLOV OHJIXPHYV
DVSDUDJXV

9LWDPLQ % PFJ G PFJ G 1 / LYW K F@ORPA/R |
R\WVWHUV IROWYHG®W VHU
FHUHDOV FRWWDBD DOZ
FKHHVH DQLIRHD®WH VWD)
SURGXFWYV [RIURXIOWH® HR
YHIJDQ IRRGV

SDQWRWKHQLF DFLG PJ G PJ G 1 :KREHH E O RRIG
IRUWLILHG H®DDQWIRMEKHQL
IRRGVY VKLWDNH
PXVKURRPV
VXQIORZHU VHHGV

%LRWLQ PFJ G PFJ G 1 (JJ8RDANUQ XWYV
OHJXPHV K\GUR[\LVRYL
DFLG
9LWDPLQ & PJ G PJ G PJ G &LWUXV WFORDAWRPRHYL W L
6PRNHUV PFRIRGIHUV PJ G VWUDZEHUULHVXNRF\WH Y
SHSSHUV

$EEUHYLDWLRQV $, $GHTXDWW, QWWNHPGQHGDWFJ RLFURJUDP PPHQB8HGO
$OORZDQFH

*LYHQ WKH ERG\ V LQDELOLWY MANRD P WRW HGW KLH- ZHDQVWH.WH W FOREBORY HEO R § RTX
UHIOHFWV WKH SRSXODWLRQV DW ULVN IRU GHILFLHQFLHV

7KH VPDOO LQWHVWLQH LV UBGSREVREOWLRQ RIKPRE W PV WERQXWW LR QW
WKHVH IXQFWLRQV RU UHVHFWILRFW RADW K6 HDIBY WERR WXWMHEWURQRE PWQ
LQIODPPDWLRQ DOVR DGYHUVHBUDOI ZPWAM P NROEROHVPLRIDNHEN DQBO
% )XUWKHUPRUH SUHVFULEHGQR H\GW FIDNWL RIVF RKLR/AR WDE KX V H GVIRDG\OKNHHD
PLFURQXWULHQW VWDWXV

7TDEOHDWHU 6ROXEOH 9LWDPLQ &0OLQLFDO 5HOHYDQFH 6XPP

9LWDPLQ 6LIJQV DQG %/%QSGV%}Q/H"\BQV Wgﬁ-PSV\bHWLRQ GRVH 2WKHU
LQFUHDVH ULVN

7TKLDPLQH % 2FXODU DEQRIUPW OLW VHYDHUMV '"HILFLHQF\ SUR
Q\WWDJPXV JDIPW @MMNEDVRDSWLYSKGENRWBBUV HRUNDNNHRIT JOX|
DQG PHQWDO VOORWKYVDFWHG YHRPEMSIQJORSDWIK\HTXDWH WKL
FKDQJHV HUQIFNARKRO DEXVH PJ G ,9 RUHILFLHQF\ FDQ
HQFHSKDORSDWKH\OQ@KWUWRWLRWEZPWK ®RUO0 IRULQ GDGD\V
GU\ EHULEHUL ZLWKRXW K\SHU PJ G WLPHWV\GRFRDWHG
PHWDEROLVP G LXZUHNNM W KH UWHHDIRHAL QJ V\Q(
GLDO\VLV &RQILUPHG $GHAXDWH 0J
WLPHV G IRU IRGDAWLYDWLR
'L, GLXUHWLFYV
XULQDU\ H[FUH\

eoe - KWWSV PHG OLEUHWH[WV RU
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S5LERIODYLQ % $QIXODUDWDERRWEWLYH GRY BUIGHGY YHGHGAHQF\ LV Y
FKHLORVLV JOROVRWRW DEXVIBRVHYV +LJK GRVHV FD(
SUHHFODPSVLDPIDDQXWULWLRQ SUHJQDQF\ WR WUHDW PLJL
SUHJQDQF\ YHIJDQV PJ G

1LDFLQ % 7TKLEFNHQLQD ODQEBEVBDEKW RYH GUVAR UQHILW EGHIG GRVHYV FDC(
VXQ H[SRVHG VRND@RKRO DEXVIBRVHV IRU ZWRNVUHDW G\V(
GHPHQWLD GLIPODWKHONULWLRQ XQGHU PHGLFDC
IDWLJXH VXSHUYLVLRQ

PJ G

B\ULGR[LQH % 3HULSKHWLWIOD® PHRUKRWDWK\GLFRGGHUY +LJK GRVHV FD
K\SHUKRPR F\VWBERKRDDDEXVH GLDO\VLV WR WUHDW Q
FRQIXVLRQ GHUHPMWMWOWIGLVRUGHUV YRPLWLQJ LQ
JORVVLWLYV PLFURF\WLF PJ G
DQHPLD WLPHV G

&DQ EH XVHG
QHXURSDWK\
PRQWKV E
PD\ QRW EH EHC
+LJK GRVHV |
QHXURWRI[LF D¢
WKH ULVN IRU I

LQ SRVWPH(
ZRPHQ

1,V LVRQLD]LG

JROLF DFLG % ODFURFWOIFRR RRG FDLDXVH PJ G "1,V 1 OHYHOV

FKHLORVLYV &9PDODEVRUSWLYSKBENRWGEHVHXKHQ\WRLQ PH’

GHPHQWLD K\SSWHKAPRDO SUHJQDQF\ VXOIDVDOD]LQH

F\WWHLQHPLD GLDO\VLV WULDPWHUHQH

ZLWK SDQFUHD\
DQG PHWIRUPLC

9LWDPLQ % OHJDOREOIDWODIHVRQHWILYH GLVRFGHUV '1,V SURWRQ S
GHSUHVVLRQ JORNWRVYWRY\ ORZD JFIRQWWK FVWDQR@WOUE WRUV R
QHXURSDWK\ FROOXXWSXW YHIDODRW YHIDQWRROGWHU FRQW

DQG FRIQLWLYH KIHAWOLQPHDQV RWKHUV PHWIRUPLQ 1 %
K\SHUKRPR FA\VWHLQHPLD DEVRUSWLRQ
I9LWDPLQ & 6FXUY\ GHODDHEVRRSYEYH GUVRWGHUW QLWDPLQ & DWW
KHDOLQJ SHWHFXQQKWULWLRQ GLDO\VLV LURQ DEVRUSWI
FRUNVFUHZ KDLUV 1,V WHWUD
EOHHGLQJ JXPV VSOLQWHU DVSLULQ

SDQWRWKHQLF

%LRWLQ

$EEUHYLDWLRQV &9'

KHPRUUKDJHV XQGHU WKH
QDLOV

DFLG % SHEH Y KHHDO REHXQURSWIWKWH G

IDWLJXH

7KLQQLQJ BBYHUKDL WP DRYRXULVKHG

SHULRULILFLDO VNLQ UDVK
DQG IDWLJXH

FRUWLFRVWHUR
H[FUHWLRQ

IRWLEFYEHRED EY H
UDUH

'"HHLFG HRE\ L¥ Rt
UDUH

FDUGLRYDVFZORU GXWHDMRWGLQWBNWDFWLRQ +&0 K\

LOQWUDPXVFXODU ,9 LOQWUDYHQRXWVEXP PRQODSODPP XOOWLYRDOMPLQ PLQHU

@0

KWW SV
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$ FRPSUHKHQVLYH QXWULWLRQ RDWHRQPRIQIH L OK\ XGIVAURDQ FEWRIDKHP LKFH
PHGLFDWLRQV SUHVFULEHG QWE X\MH DRG GLWHIVRIDU W R XS SEOLHIFBH. K L\BW B O V R
ULVN IRU GHYHORSLQJ PLFURQXWULHQW GHILFLHQFLHV

,Q DGGLWLRQ D QXWULWLRG GREMXVAFRP S®HWL A B OWHR[ IRFE WHKRMWH. HROWV V& H QL\F IE
EH SUHVHQW 1LDFLQ ULERIOBWL® GBKQWRMEHQIVF COUFH & DK GLIEH WY KKK 81Q
GHILFLHQFLHV RI VHYHUDO RW KMR PH FURDQMVOW. HQKILV B D §/RE RGAH HRD @ D\
DOFRKRO DEXVH

7KHUDSHXWLF GRVHV Rl WKHRZD\M B UXVR G XIRQHWULMID/P L Q.Y) FMIH D PS CPHH GU
KLJK GRVHV KDV EHHQ XVHG VSRHWW HP \G RPLH V IR QD F.Q GBMKKHHRLVD HE). X @ H (
GHQVLW\ OLSRSURWHLQ FKR QBHWHUR® ORZG AHBXAL QO V8 RISIERWHILL Q FKR!

)DW 6ROXEOH 9LWDPLQYV

7KH IDW VROXEOH YLWDPLQV LQFDKIG N LYLDVWDLRL B0 \$ X'Q LT YOH) GXVDI DAWFRV R Y E
DQG ZHOOQHVV )DW VROXEOH YIR@QDEHG N XKBY HD WRP$DOW [ ETHE YD DS WQ I FMQ
WLPH DV WKH YLWDPLQ IRU YEWDPS\WYVRDU H KHH FBIW VWDRQ X RO HL PP X\QLR OX Q
FORWWLQJ VHH 7DEOH , QY EW Q R/ILUPW W DMR VZRIOX HE @ IV Rr@ BEDGPH. QAR RDHY LEE
WDNH PRQWKYV WR EHFRPH QRWLFHDEOH

7DEOHSXPPDU\ RI WKH )DW 6ROXEOH 9LWDPLQV )RUP DQG )XQF
9LWDPLQ )XQFWLRQ V

ILWDPLWXEIJURXS RI UHWLQROV RI MWLBRLP® QW VRDEFRQWHERXQG KHDOL!
LQ FDURWLQRLGY QHHG IDMOREMEVRUSWLRQ RI DOO IDW
YLWDPLQV

9LWDPLIFWLYH IRUP FDOFLWULRO ' 3ULPDU\ UROH LV WR PDLQWDLQVVAHX
QHHGHG WR VXSSRUW ERQH PLIQQEDQ
FDOFLXP DEVRUSWLRQ DQG RWKHU FF
30HLRWURSLF HIIHFWV 0D\ UHGBEMH
SURPRWH JOXFRVH FRQWURO D QRW RR
UHGXFH WKH ULVN IRU VRPH FDQBHU
SURPRWH RSWLPDO LPPXQH IXQFWLRQ

9LWDPLERPSULVHYV QDWXUDOO\ RFFXUKWXQOB FRPERKXKWGYH PD\ UH GRHUHY WsKH
WRFRSKHUROV DQG WRFRWUVMWQRPOW DY R R RLSKMHQW CGE H Q HV KW VP RP D\ HUONG X F H
IRUP IXQFWLRQV DV DQ DQWLRRV®DQW € WRFRSKHURO LV WKH

DEXQGDQW GLHWDU\ IRUP

9LWDPLQ . ,QYROYHG LQ WKH FORWWLQJ FDWWWE
VIQWKHVL]HG E\ PLFUREHV LQ WKHWDFP
QHIJDWHV WKH HIIHFWV RI ZDWBQLQH
UHJDUGLQJ WKLV

$ SOHLRWURSLF HIITHFW LQ W KIYWRR AW M[\W HUHHUYFWRIXXBOQHFW PXOWLSO

7TDEOH OLVWV WKH GDLO\ URFERPEBNQWIYWHRWOHGIRQ VMYV DK XBBB8UVR
DGGLWLRQ WR UHFRPPHQGHG ELRRHNHONH VYW DRUX D \DVUHV B DY R PAKFRIRD X W

7TDEOHDW 6ROXEOHHHARPPHIQGDWLRQV

5HFRPPHQGH

)DW VROXEoﬁ'§L%D%?60W'$ $, DGXOWROHUDEOH 83EPYp s v PiWIRMU YV
PHQ ZRPHQ ,QWDNH /HYHO SE 0
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9LWDPLQ $ PFJ G PFJ G ,8 G Rz 260HDJQXPH UDHWGEL €
YHIHWDEOHWBWEGEQRO ELC(
I[UXLWYV ILVKSURWHUQ
GDLU\ HJJV

9LWDPLQ PFJ G \HDWF RGG 2UDQJH DG®EUNBORZ
PFJ G YHIHWDEOHWDEUR[\YLWD]
! \HDUV ROG I[UXLWV ILVK OLYHU
PFJ G GDLU\ HJJV

9LWDPLQ ( PJ G PJ G PJ G 6 FBHEIXPQXWRF

YHIJHWDEOH RLOV JUHHQ
OHDI\ YHIHWDEOHV

9LWDPLQ . PFJ G PFJ G 1 'DUBNHAKPI\ JUHH
EURFFROL SK\OORTXLQF
SURWKURPEL

$EEUHYLDWLRQV $, $GHTXDQ@WHQ@DWHRGDOGPQLYE PIFJ PLFUFRRIWDEPHWHUP
5$ UHFRPPHQGHG GDLO\ DOORZDQFH

7DEOH OLVWVY FRPPRQ VLJQNIOBBW P SMRPYX\E R B W [PDD RIUQWALHRIQ B IOH KDF
D UROH WKHUHIRUH LW LVUHPSRBWNYWR RO WKR KRIQ\DWVEKREDDID® DRQBW !

SRVVLELOLWLHYV EDVHG RQ H@MEAQUIUADVOHYWIRG XY DWDIEFOHV TFRD@WIFGNH D Q24K W€
KDV EHHQ LGHQWLILHG

7DEOH 6XPPDU\ Rl &OLQLFDEDBHQMCIPQRNY IRU )DW 6RO X
9LWDPLQ sLupswae\yRQCLWLRQV WD, L\ rRg GRVH 2WKHU
LQFUHDVH ULVN
9LWDPLQ $ 1LJKW E O L@QISOCHMR WSWERW GLVRUGBHUNRUL,V 1 DEVRUS\

VSRWV SRRU ZBRRRG LQWDNH SUHI\@DQF\ RUOLVWDW Pl

KHDOLQJ IROONKXNMXOBRIUFRUWLFRVWHURLGYV FKROHVW\UDPL(
K\SHUNHUDWRVLYV / LQWDNH PD\

IUDFWXUH ULVN

9LWDPLQ 2VWHRPDODBDDEVRUSWLYH GLWRINHRWY '1,V SKHQ\WRL(
K\SRFDOFHPLD SRRWDQWDNH DHNNWY RU ,8RLQHUDO RLO 1

UHQDO FRUWLFRVWHUR

G\WIXQFWLRQ GLDO\VLV
SRRU VXQ H[SRVXUH REHVH

9LWDPLQ ( 9LVLRQ FKDROBEVRWHWMIDIH *, PJ G "1,V RUOLVWD)
KHPRO\WLF DQHFPUMRUGHUV LQWHVWLQDO RLO

GHILFLHQF\ UDWHIVHFWLRQ UHGXFHG ELOLDU\ ,8 G PD\ LP¢
IXQFWLRQ 1$)/

! ,8 G PD\

SURVWDWH FDQ

9LWDPLQ . %UXLVLQJ ODORERNRUSOLYH GLVRUGHUV 'ILEFW XPWUDDEC

EOHHGLQJ 1 ERQH GHQVLW\ W\SLFDOO\ JRDO 1 DE

WZLFH ZHHNO\ MRAVEDRWOLVWD'
FKROHVW\UDPL(
'DUIDULQ ELQG)
QXWULWLRQ WX
PRUH UDSLG
DGPLQLVWUDWL

eoe - KWWSV PHG OLEUHWH[WV RU
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$EEUHYLDWLRQV G GD\ 'l, GUYXJIDX\WWRLQW HQWHYDFEW,LEQ LRW,8UQDWL
LQWHUQDWLRQDO XQLW PJ PLOMWWRRLNHU G RWRKIOH RIGR O LEEHNW L DIRIDND F W

OLQHUDOV

6LPLODU WR YLWDPLQV PLQHYVDWKDIW B URHD DYV XILWHHEG D&/ D H@GE RUHORY @Y K WM VG
RIWHQ RUJDQL]JHG LQWR FDWHJRULHYV

« PDFURPLQHUDOV L H FDOFLXP PFKORRMBHWYV PR QB GXPR GIRAN SKRU X
« WUDFH PLQHUDOV L H FRSSHUQFRDRRDQHMVIEXRRQGEEH®RGR QHHAM@L X
« XOWUD WUDFH PLQHUDOV L H DQGWDQEFGERRRQ QLFNHO VLOLFRQ

,Q FRQWUDVW WR YLWDPLQV OWKIHV ER IRADH/@® LSIRIRELL OZ K\L\F R | LIGLAQHHEIIA IV L\M K |
SK\WDWHV VDSRQLQV DQG WDQQWQEDNRIFES RKRGW FIRQ QLG W 8 US B H L2UAN
PDJQHVLXP DQG JLQF WKHUHEUY IGHH UFHDA/Q BLUHW KHRSE®MYHDOMRLD O IR

ORUHRYHU H[FHVV LQWDNH RNLP I FPDW UHVXDW PLQ BBIEF O HDW HREJ S WY R Q SRA
EHVW ZKHQ FRQVXPHG LQ GRVHV RIOOIBRWMMNKKDQH QPHGHBHQ GI HED BWHH & L
DQG FRQVXPHG WKURXJKRXW WX®® FGOL\R @V EBDWH Z H OUWH DO/HR W K HWUR ® RIW@HE DHHO

7TDEOHGXPPDU\ RI 6HOHFW OLQHUDOV DQG )XQFWLRQ
OLQHUDO JXQFWLRQV IRWHYV

&DOFLXP %RQH DQG WHHWK VWHXFRRMWM DEXQGIDIFV PLQ
QHXURORJLFDO DQG PXVFO-HRHGQGEWDWORQV FODVYV

DFWLYDWLRQ RI EORRG FIORKAWLY R UYFWRUYV OHMWWKF

LQWDNHYV DUH DVVRFLDWSGRPIDVNK @@ RR2 HU\ SIH \RN KRR

FRORQ FDQFHU EXW JUH DSMWHILY W IVEH IR URSURR/RNHIWZE

FDQFHU HVWURJHQ SRVLWLYH EUF

FRUWLFRVWHURLGYVY LQFUI

DGHTXDWH FDOFLXP DQG

,URQ ,URQ LV DQ HVVHQWLDO RRENRRISMEW BRI SKKLGREU R it VI
RI HQ]\PHV DQG SURWHLQWR WKB WHDIUR Q HFI& \DIRD K
IRU FULWLFDO IXQFWLRQUURQFIKVDEWRMWEHG LQWD
SURGXFWLRQ RI KHPRJORELH) DQYHSGPERRRREEHOO D
ZKLFK WUDQVSRUW R[\JHQV HGIRBRMNHG WKHQ K\GUR
SURGXFWLRQ DQG '1$ VIEWWHKWLVQWHHRWLQRDO FHO
DOVR DQ DFWLYH VLWH IRRROBBYPH HERPWIMQHOHD
R[LGDWLRQ HQJ\PHV LQYROY¥YI®® QQLQ WKH IHUULF |
PHWDEROLVP 1HFHVVDU\FIRQYYHURVHME WR ITHUURXYV
QHXURORJLFDO GHYHORSPMHIW LIF Q- VGQ WK H M HW WRA

VRPH KRUPRQHYV UHFHSWRUV SULPDULO\ L¢(
MHMXQXP IRU DEVRUSWLR
ODJQHVLXP (VVHQWLDO LQ WKH DEWD XBVWKIPRQ IR QIR DD QWKE

HQJ\PDWLF UHDFWLRQV UWRODAHH®YWUIRU PRVW D
PDLQWHQDQFH Rl WKH VREGGNXWHWRWDVVLXP

$73DVH SXPS VWUXFWXUDO FRPSRQHQW RI

ERQH QHXURPXVEXODU WUDQVPLVVLRQ
FDUGLRYDVFXODU H[FLWDELOLW\ YDVRPRWRU WR(
DQG PXVFOH FRQWUDFWLRQ

SRWDVVLXP ORVW DEXQGDQW LQWUDFHOOXODU FDWLRQ
IRU VRGLXP SRWDVVLXP SXPS DQG FDUGLDF
PXVFOH DQG QHXURORJLFDO IXQFWLRQV

- KWWSV PHG OLEUHWH[WV RU
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6RGLXP 6RGLXP SRWDVVLXP SX[FHHVNOXQ® BI®OH QB R B DWF
EDODQFH DQG EORRG SUHNVWKUWAHP

=LQF 1HHGHG LQ PRUH WKDQ HQJ]\PDWLF
UHDFWLRQV FHOOXODU SUROLIHUDWLRQ DQG
GLIIHUHQWLDWLRQ ZRXQG KHDOLQJ LQVXOLQ
VIQWKHVLY JOXFRVH FRQWURO LPPXQH
IXQFWLRQ &DQ GHFUHDVH E\ RI WKH
QRUPDO OHYHO GXULQJ WKH DFXWH SKDVH
UHVSRQVH GXH WR JLQF VHTXHVWUDWLRQ
&RQVLGHU FKHFNLQJ & UHDFWLYH SURWHLQ
OHYHOV WR DVVHVV OHYHO RI LQIODPPDWLRQ

&RSSHU 6HUYHV DV D FRIDFWRU IRU YDULRXV HQ]\PDWL
SDWKZD\V FRPPRQO\ UHIHUUHG WR DV
FXSURHQ]\PHV IRU HQHUJ\ SURGXFWLRQ
LURQ PHWDEROLVP QHXURWUDQVPLVVLRQ DQG
FRQQHFWLYH WLVVXH VIQWKHVLYV

,RGLQH &ULWLFDO FRPSRQHQW RI WK\URLG KRUPRQHYV
DQG QHFHVVDU\ IRU RYHUDOO JURZWK DQG
GHYHORSPHQW

ODQJDQHVH BHUYHV DV D FRIDFWRW KRY JKDRD @10 QFHDAML 6 H
SDWKZD\V LQYROYHG LQ B DWLHRRHOD QW WEH LEQK XR/D
PHWDEROLVP ERQH DQG FOWXHNMOPDR [RUPDHWLER @V K
DQG ZRXQG KHDOLQJ DVVRFLDWHG ZLWK PDQJD
GLVRUGHUV DQG RYHUFRC
PDQJDQHVH WKURXJK LQK
ZDWHU DQG WRWDO SDUF
,QGLYLGXDOV ZLWK FKUR(
DUH DOVR DW D KLJK ULVI
WR[LFLW\

6HOHQLXP $ PDMRU FRQVWLWXHQW IRU PRUH WKDQ
VHOHQRSURWHLQV WKDW SOD\ DQ HVVHQWLDO URC
'1$ VIQWKHVLV WK\URLG KRUPRQH
PHWDEROLVP UHSURGXFWLRQ DQG DQWLR[LGDQW
IXQFWLRQV

8OWUD 7UDFH OLQHUDOYV

7KH XOWUD WUDFH PLQHUDOV DDOWIKRRX¥N@WYHHEHG WX H (ERGWU\SWD L Q@L GU LK
ZHOOQHVV T7DEOH UHIOHFWWWHKIQWDNE\ XEHFRBPMRCGHHWMR@GH @ LEFH. WV H
WKH VWDWXV RI VHYHUDO XOGQWUBJWYUG E@ JHOHKH@MAW DQ NRURPXUNIHR/ LV DO

&KURPLXP PRO\EGHQXP DQG |IGXRHOQERHDWH DEHHGH®R QRO YWIUUDRRIX K HIKC
IXQFWLRQV RI FKURPLXP DUH QRWLXHO®OBDOG DUV R/ERR & Q EXQWHFBRQ WHIRY
FKURPLXP VXSSOHPHQWDWLRQ KBVXEHHQL B QREHRWSH. GV HR JOJ @)X RIS DEKIBL Y HID |

ORO\EGHQXP IXQFWLRQV DV D FRODMVKR Q HRRY L\GBOA H W Bl QRF LOEMGHIK FaRO R G E |
QRW EHHQ UHSRUWHG LQ KHDGWIKQ ®IGY{GW B GEWK &L IMVXK\ EHUS WHMHQ WHMW D ER (

(YHQ WKRXJK IOXRULGH KHOLSW CBRM YFHR@W LVMERIRW & © B FIDY VRIRWY LLDHOT R 1L IQHHE
VXUYLYDO +RZHYHU GHQWD@ FDWQ HHPDXVE © K R/W LRALDRI BE DFERY B \WAHD®
FKHZLQJ )XUWKHUPRUH GHQWR® FHIBHQW XFILY X OSADLUPVD MDHEDHR/OKDRAMK D DK OA
WR LQDGHTXDWH QXWULH QW VIH) WDANH DEXGD B ORDX VEWHL WQ B D OBHWIRXFR Q V X F
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7TDEOHSXPPDU\ RI 'DLO\ 5HIHUHQFH 9DOXHV NHWR\G | RRINGPFHHND MD\QG % LRPD

OLQHUDO 5'$ $, PH 53 5 rpene coH 832U nre vRAFIRONHUY
Q : Q GRS iHy S RRH W Loy v
&DOFLXP \ R \ R \ R 'DLU\ IRRGV 6MXI® FDOFL
PJ G PJ G PJ G EURFFROL ERRQEKHREG FDO
! \ R ! \ R ! \ R IRUWLILHG |FORWHOXFK
PJ G PJ G PJ G DV RUDQJH MXLFH DQG
FHUHDO
JURQ I \R PJ G \R PJ BJG %HHI IRUWIKE HE&+&
I \ R PJ G IRRGV R\WWHHWULWLQ VI
ZKLWH EHDQV
ODJQHVLXP \ R \ R PJ G 3XPSNLQ VEIHEGXP PROUM H
PJ G PJ G VHHGV DOPROHYHOVR\
I \R PJIG \ R PJ G PLON EHDQV
3RWDVVLXP PJ G $, PJ G $, 1 RHV 6HUPOR) BRWHR

GDLU\ SURGXFHWNHO
WRPDWRHYV
RUDQJHYV RUDQJH

MXLFH

6RGLXP PJ G PJ G PJ G :DWHU SURHAMHYXP?PHWXRGLX
$, PJ G $, IRRGV

=LQF PJ G PJ G PJ G 6HDIRRIGQ IPHDIWQ@ F

JUHHQV ZKROH JUDLQYV
7TUDFH PLQHUDOV

&RSSHU PFJ G PFJ G PJ G 6 K&HHOLDI QRIS O X
VHHGV
,RGLQH PFJ G PFJ G PFJ G ,RG LD VDRGY
VHDZHHG VHIHRRQV
HJJV
IRUWLILHG HQULFKHG
IRRGV
ODQJDQHVH PJ G PJ G 1XWY GVHDIRR®ROMHDORR G
GHSHQGLQJ RRRERGIYUDLPWQIDQHVH C
ZHLIKW
BHOHQLXP PFJ G PFJ G PFJ G HOUDYPO® @XWA

RUJDQ PHDWVHOHQLXP OF
DQG QDLO VH
OHYHOV FDQ
XVHG

$EEUHYLDWLRQV §, DGHTXDWHURQWDRNHO&GH& GPHIPFFRBEXVFXODUOKHEPRJIO
PHDQ FRUSXVFXODU YROXPH PJ PCOORJUDPDUYV R®R® GHWHUPLQH

'"HQRWHV WKDW WKH 7ROHUDEOHKHBS SHKID @ WEBNH HHFRHPE® H&/G H G KD LUIBOHN FXOVRYZ §
UHIOHFWY UHFRPPHQGDWLRQV EDVHGYRQ VOW. QWKPIDI'® H ¥ KK PKVX\6 EON PIEQRVQD K
VXSSOHPHQWYV
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7DEOH OLVWV FRPPRQ VLJQNIOBEBW PRLSMMRID\D B KD MF IPHDQ FILDHAW RAMHF B & @ H
WKHVH ILQGLQJV WKH KHDOWHURD B HWZHRH B VY X WO D® LARQ/DW KRWG SOPQ R X
DOVR OLVWV FRQGLWLRQV WK D8 Q8 WULIRDVE RYIHWWRUF B 8 8 DG MW @ DX GG

7TDEOHOLQHUDO &OLQLFDO 5HOHYDQFH 6XPPDU\

OLQHUDO GLVJ\CP\SWQBV&RQGLWLRQV Wgﬁ-PSV\bHWLRQ GRVH 2WKHU
LQFUHDVH ULVN
&DOFLXP +\SRFDOFH PR DWFDVMH ULHWKXROH IFD@W LXIPORK ARV LEHY SKRV Sk
GXH WR ORZ YLWO®HQJI\ |HPDCH O MKPHWHWF RRPEOWHWRQLQ /I
VWDWXV &." 0OBRVWPHQRSDXVDO SKHQ\WRLQ

GHILFLHQF\ ULBNBWWDWGYHIDQ GLHWV
RVWHRSRURVLWDODEVRUSWLYH GLVRUGHUYV
K\SRWHQVLRQ WHWDOQ\

PXVFOH FUDPSV VHL]XUHV

L,URQ OLFURF\WLF DRHPDOBWSLFDDFLG PJ G HOHPHEW®DV 2& R
SDOORU IDWLJREOBENRYSWIWLIH BQV RUWDAHHU XL LK $ K RDPKRQD
JORVVLWLY NRNDRQMEKAVIXQFWLRQ SRRU SKRVSKDWH ELC
SRRU SUHJQDQEQWDNH OHYRWK\UR[LQF
RXWFRPHV DEVRUSWLRQ

ODJQHVLXP 7JHWDQ\ & KYIRWW.IFD ® QGO QMVRUDWRU\ YDDXYHY  SODWL
7URXVVHDX VLIJ®WODEVRUSWLYH GUVRUGHUDWKHPRWKHUD S\

DUUK\WKPLDV (W2+ DEXVH $.' &." J 0J VXOWIXWB]LGH ORRS

1 . &D UHIUDF

WUHDWPHQW XC(

FRUUHFWHG 1

UHIHHGLQJ V\Q(

3RWDVVLXP ‘HDNQHV\V3RRHUWKDWDNH $UDQ’ P(T'G,V GLXUHWLF
PXVFOH QHFURWDWDEVRUSWLY,d GLVRUGHBWTEDVHG FKHPRW!I
DUUK\WKPLDV K\SHUPHWDEROGH SHQBHG 1@ QDVHQMOL W\QR X O
J VIQGURPH GLDBDHWHOYV
LQVLSLGXYV

6RGLXP +HDGDFKH QOGMHD\ GHILF6WBYHG RQ FOLQDRERQDWWRIMW X\D
YRPLWLQJ PXVFWIBUYDWLRQ 31 DIITHFWHG E\ K\(
FUDPSV GLVRUSR XD IRRQ V VWDWXV

=LQF B3RRU ZRXQG KRIPOLQWDNH RXERXRBDOLQJ1,V BXRVSKDW

UDVK DORSHFLDEXWISDZERKGG %,' IRU GD\V ILEHU 1 DEVRUS

QLJKW YLVLRQ KMHDWHQDWRKXQ® HRICOMWD &HHJHORUDYWERQW HUR

LQ WDVWH DQGPDRHIENY RUSWLYHRILBRUGHUV SURSRIRO / XUL
OLYHU GLVHDVH DQG PDFXODW[FUHWLRQ
GHJHQHUDWLRQ

&RSSHU $QHPLD XQ UWHI\RSFOQWH Y HHBRF R2 JVG "HILFLHQF\ LV U
LURQ VXSSOHPRQ®IDWRLR@MQRXULVKHG KHDOWK\ LQGLY
PDODEVRUSWLYH
VIQGURPHY LQGLYLGXDOV
WDNLQJ KLJK GRVHV RI ]LQF
IRU ZHHNV
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*RLWHU K\SRWK\URLGLVP
GRQ W FRQVXPH GDLU\
SURGXFWYV YHJDQV
LQGLYLGXDOV QRW XVLQJ
LRGL]HG VDOW

,RGLQH

O0DQJDQHVH
GHILFLHQF\ PD\EWHODR @WNWHLG/ N
WR SRRU JURZWK LQ
FKLOGUHQ VNLQ UDVKHYV
KDLU GHSLJPHQWDWLRQ
SRRU ERQH KHDOWK

6HOHQLXP .HVKDQ GLOVHO®YRXULVKHG! GRPDG/LV
FDUGLRP\RSDWBODULDWULF VXUJHU\ *,
.DVKLQ %HFN GGYMBRUBHUV DQG

PDOH LQIHUWL QIQMG\L YPDOXDX@®D ELWK GLHW

ZHDNQHVV DVVRFLDWHG FRQGLWLRQV

BUHI@PPBQW ZRAHQYJQRRW ZRP}

WDNH D GDLO\ ¢
VXSSOHPHQW ZI
PFJ

(YLGHQFH 1R/ NDQRZQ/ ISR S KWW LR BVHQW GHIWBLERFD XV HY
GHILFLHQF\ LV XgALYUBYAOV

G\WIXQFWLRQ L
LQFUHDVHG U
WR[LFLW\

L9 VHOHQLXP PI
PRUWDOLW\ L
SDWLHQWYV LQ V
+LJK GRVHV !
FDQ EH WRJ[LF

VXFK DV 3.8

$EEUHYLDWLRQV $.° DFXWH NLIEGB\ GLIVHD VB O%LXPWEZLFHFKURQ&B\NLIGQH\

GUXJ QXWULHQW LQWHUDFWLRQ JDA2W URLVQKCHYRVOL QD OJWKDPKRX O , &8 W UQWH
SRWDVVLXP PFJ PLFURJUDP P(TPDRQMELHNPXIPYDOMIMOLIUDP 2&8 RUDC

SKHQ\ONHWRQXULD 31 SDUH@®WHIXPG QRWUEMNARGQ 33, SURW

OLFURQXWULHQW 'HILFLHQFLHYV

5HSRUWHGO\ DIIHFWLQJ PRUHG KGR WHKH GIHROF SHRISVOR | ZABW@ R IYE WW/L ML
KXQJHU DQG FDQ EH FDXVHG ERDHFKOWE WKV R | PIRVW RSWPVA U L F\D QM GHR(
UHFRPPHQGDWLRQV SRRU GLH\WDUR XWD\EERYWULHEXOWRHY\WRLQXKXGHTXDWI

'RUOGZLGH GHILFLHQFLHV Rl MLWRDMLQRELOHRQHSRYMWHBODWUR WKH PB
+HDOWK DQG 1XWULWLRQ ([DPLQDWLRDWXHYDWI1tQL$B®HWHLBDWD QRWHC
LOQDGHTXDWH YLWDPLQ $ LQWINRI YLWDRRMXVIEFLHQW LQW DNHERP PR QZHY
SRSXODWLRQ ZKHQ RQO\ IRRG LOMWHNHKHL@BVLEAWD®KDIMHG D OQIRG H FBR WW
SDUWLFLSDQWY $OWKRXJK LQDEHI XRW IR W WD Wi FADRQ X &/ VWR HIR@BWY K F K
LURQ LQVXIILFLHQFLHV RIWKFHRMPRIQFURQXWULHQWY DUH OH

'LHWDU\ VXSSOHPHQWYV KDYH WHG WVGRHD XIHG X AWHICR Y K I XQUKHY RILYKD@E\D IVB\G
WR IRRG LQWDNH LQDGHTXDFLHVDPHQH$SUKWGRFHGWR/ |ROOLRZIVARYL @ ' '
YLWDPLQ ( W R DQG ]JLQF W R

&KHFN \RXU XQGHUVWDQGLQJ ZLWKYWWH IROORZLQJ FDVH VWXG\ DF

,Q DGGLWLRQ WR WKH DIRU N PWMKQIW RFOHG DY CHFAWA WL IRU R QRWB Q H ® W KHH D
IRRG FKRLFHV IRRG SUHSDUDWVRIQ J RRGGS POIQPDIVOH \F PEGIKDDONR KDYk

JRRG &KRLFHV

1R RQH VL]H ILWV DOO ZKHQ IHWWREHVWVDXRK H KKV F IR @WHP A DI \WURH B ¥ R/QAK
VHH FKDSWHU IRU D PRUH LQGEHSWKVEEXFXY VAR F DIARERO RU RW HW IO Z
NHWR GLHW KLJK IDW DQOBFARZRFDKHD OWHK\RH VW QQW K HRR/ZUVRFKH D V GLLHHG

SRWDVVLXP RU SKRVSKRUXV PDV KHH BOWKFWUWBPMWXEDVHG RQ RQH

&RQYHUVHO\ WKH QDWLRQD@® 0 QW LIFORE DROUGLHHWDWK DIPER BRE® R 8 W VI BRIG
WKDW UHIOHFWY DQ LQWDNHSRERYL&H UQRIW \ RRIO | RRSAVU RUGOOWU E B R @QXW B
SK\WRQXWULHQWY ([DPSOHV LQF Q)OGH DVX K6 L' $16M RGN W/ OHU 19 H-OYLVGHI® DNV |
PDQDJLQJ GLHW UHODWHG PHGLFDO FRQGLWLRQV

KWWSV PHG OLEUHWH[WV RU
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7KHVH GLHWY VKDUH VLPLOQ@GDPKHDUMDEFW ISULQWLSE®H\Q 9 RMHWS BRR A B WIHW
XQSURFHVVHG ZKROH JUDLQV OHJIDPHW ZXKAWNK SVWHRHE G H DY@ DXKUHURODEWRK QrF
DQWLR[LGDQWY DORQJ ZLWK SK\WB®HKWUNVHNQMUI L YRIHWHIH MK MM KK PU €

LQIODPPDWRU\ ELRPDUNHU ONHIDOW SWKHUHEN LRUR PR\ L DD QOLIFHHPHQING | RS
DOFRKRO DUH UHFRPPHQGHG WR EH FRQVXPHG OHVV RIWHQ

7KHVH UHFRPPHQGDWLRQV FRQWHDNMD @ LIMWKUZKSIRV WHKE OD YFHRIQD/X-B H@L QIR
DQG YHJHWDEOH FRQVXPSWLRQV R WKG UKSPRRREQQHWG R HUPRYIW SMHH
GRQ W PHHW WKH JXLGHOLQHRWRGDIMR L gWDWLHY JIVOSNHR B3DKG D Q WADINGIWRH UR
SHRSOH PHHW WKH 5'$ IRU FDOFLXP

,PSDFW RI 3RSXODU 'LHWV RQ OLFURQXWULHQW ,QWDNH

,Q UHFHQW \HDUV PXOWLSO RV LG L//WH@W W DWIMDUIL § B W W\E &K@ ¥ HIAE E\H HP 8 R
(DFK GLHWDU\ SDWWHUQ PD\ DTIKHWH IRWUH RRQ /R WY DQ & WDRINV YWH GUHE
PLFURQXWULHQW LQWDNH LVXWUVYMWQWRQDO WA GHRNREOMW R S\WIBRILOV? K O R
GLHWV WKHLU DWWULEXWHRWY BIQRJ RIGXW U LSFOMH 8 FHVY RRIS BWWRFQ HQIFIH |
ZKLFK UHYLHZV SRSXODU GLHWSURY PRWW [5NWWPERDU\7REGH S X0 ROQ CLHFW
VWDWXV

9HIJHWDULDQ 6W\OH '"LHWV
e /IDFWR RYR YHIJHWDULDQ

o SWWULEMOKGHY PHDW SRXOWU\ D QGOIDRFW RE X\ JRIIW DLUYLFDOX GCHQ G DHLLI\

o ,PSDFW RQ PLFURQXBFMR QW R/ WBWXVDULDQV PDA EGI PMWDPYR PRU GBI
RPHJD IDWW\ DFLGV

o 6XSSOHPHQMWWWPRQ % VXSSOHPHQWDW LR QHWDRIMMY WHF RPPINMQG K B

e« O9HIJDQ GLHW

o SWWULEMNOKXGHY DOO DQLPDO SURGXFWWLUQFDQG LKRIQMN DI RIG X K WA J
SURGXFWV RU ZLOGOLIH VXFK DVXGHGWRR EHHUV RU ILJV PD\ EH H

o ,PSDFW RQ PLFURQXWIDLGIVY WRPWRQEVIDFH SRWHR KD O LGHR QF IFHD@FFLLK
DQG RPHJD IDWW\ DFLGV

o 6XSSOHPHQUWWPRQ % LURQ DQG RPHJD DDW\W\WHQGEXESABPRQV
LRGLQH VRXUFHV VKRXOG DOVR EH FDUHIXOO\ FRQVLGHUHG

3HVFDWDULDQ 'LHW
o SWWULEMWOXGHY PHDW DQG SRXOWU\ BERWGLQFOXGHV ILVK DQG RWKH
o ,PSDFW RQ PLFURQBWVEBQYWULWRWXWQHUDOO\ KDY HDB® ZHW K LYWHI
EHFDXVH WKH\ FRQVXPH VHDIRR G X6MWL R R &/ \5 WK ¥ KGIHW RHR/H/IHDQ WILDDADW \
o 6XSSOHPHQWHMQRIQQJ RQ LQGLYLGXDO G IRONVPD\ FWROPHEH \QHSFSHOMH
YLWDPLQ ' DQG RPHJD IDWW)\ DFLGV

3DOHROLWKLF 'LHW 3DOHR
o SWWULERSKDNVL]HY ZKROH IRRGV OHDQ H\H DKWV V L\DKQ G WHIHABW X KL G W
OHJXPHV GDLU\ DQG SURFHVVHG IRRGV
o ,PSDFW RQ PLFURQXWHM LSDOM R \VEDWWW D\ UHVXOW. XB LYQIEDHPTLD W K LL\g
VRPH % YLWDPLQV
o XSSOHPHQWOMQRIQJ RQ LQGLYLGXDO GLHWD ULRMKIRALLF V \D\QG KB QLM
EH QHHGHG IRU FHUWDLQ QXWULHQWYV

IRZ &DUERK\GUDWH 'LHWV
¢ HWRJIJHQLF GLHW NHWR

o SWWULBXWKHVWDW YHU\ ORZ FDUERK\GUDMWHI HRIX B R G]HWDIVOHY 5 M RIVRH L@
SRXOWU\ ILVK DQG VHDIRRG HJJV IX0OO IDW GDLU\ DQG RLOV
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o ,PSDFW RQ PLFURQXWH LMHWRVGLIHWXRFD\ OHDG WRQG& | YEM-DOPALQH YV IYQ W

FDOFLXP PDJQHVLXP SRWDVVLXP HDM® MRRE YoDYLLWM VR LRI VI FERG FKFE

o 6XSSOHPHQOXBWQROHQWDWLRQ ZLWK YLWDPWER \DH B HFL\WQ HRIQWE BSD\U
SRWHQWLDO GHILFLHQFLHYV

e« /RZ FDUERK\GUDWH KLJK SURWHLQ GLHW

o SWWULBXWWWYLFWY FDUERK\GUDWH LOWROWHLDKER & VKPSKDLMLPLQJI KL Jk

o ,PSDFW RQ PLFURQXRAUEBQW KMWEWXIRWHLQ GLHW Y LPDD FLHD/GEWR G BCL
FDOFLXP PDJQHVLXP DQG SRWDR/IVILIOPL WAK HY WRH @/IDFEEONH/G D Q & IR O +

o 6XSSOHPHQARMWLBBUDWLRQ VKRXOG EH JLDYH@ WRRU WX SASIDRHRHQ V@GV PF
IRXQG LQ SODQW EDVHG IRRGYV

&KHFN \RXU XQGHUVWDQGLQJ ZLWK WKH IROORZLQJ DFWLYLW\
7TDEOH6XPPDU\ RI 3BRSXODU 'LHWV '"HILQLQJ )BIRAXW B VHRWG6W B WKW R

,PSDFW Rl? PLFWBRYXWEHQOHQVMSSOHP
9HIHWDULDQ VW\OH GLHW 'HILQ&%.&)MWX H

QHHGHG
/IDFWR RYR YHJHWDULDQ 30DQVBEWWR® LR RGHH I FRRYERLY Y%L WDPRQ
PHDW DQG ILVK % LURQ JLQF DQG RPHJD
IDWW\ DFLGYV
3HVEDWDULDQ ,QFOXGHV BHH&X FH BOXIGHV RA HOMW. BPHQ PA H V
DQG GDLU\ SURGXFMRPSDUHG ZLWK YHJHWDULDQ
9HJIDQ ([FOXGHY DOO DQLPDO SURMKEWYV 9LIWD/PH QWL DO GRQL
YLWDPLQ % LURQREBOFLXP DQG
RPHJD V
.HWRJHQLF +LJK IDW YHWROR L EFDH BRIKLE UDGAY LVODPLW B P YQ W D
LQWDNH & ' ( FDOFLXP DJ®OFLXP DQG PDJQ
PDJQHVLXP
3DOHR (PXODWHYV DQFHVWUDO GLHWW®FLXPL3WD/PH QW LPDG GHDIQ
YLWDPLQ ' ILEHU
/RZ FDUE KLJK SURWHLQ /RZ KD BRRK\GW DN GKIL LR BHEWROLRY DQG Y
LQWDNH YLWDPLQV DQG YLWDPLQ &

JRRG 3URGXFWLRQ DQG +DUYHVWLQJ +RZ ,W $IIHFWV OLFURQ>

7KH HVVHQFH RI IRRG SURGXRPWRIRWKFHHERDG VRREG WYX H URDQ@QUMY DV RFPOW R
PDNHV XS WKH QXWULHQW FRPSRVLWLRQ RI WKH SODQW

7KH QXWULHQWYV REWDLQHG GURRUHRND VR QR F R QFNUHLE XEAHHGEV Q@ VQRKAV Q X MVQM
DQG PLFURQXWULHQW GHQVLWUY LLHIQ WY HD/AHH DUQH.\W & O @ H GH W& WAHELK WS & D Q \WV
ELRPDWWHU LQ DGGLWLRQ WR WKHV M VDY R QXGR UD D@ L MHOMLLEIGWW R LPAD\
+RZHYHU WKH UHIXUELVKLQJ RIUWSE B AHYXMUQ HORNDW UIDWHINDARNVD GW K OW
VRLO QXWULHQW ORVV )XUWK H ¥ P\RIJHL D\EROLHD | Q R B WLHIQ W QFURGBGVUHEID MRKCR X\,
JOREDO IRRG SURGXFWLRQ DQGRPH WXWEXWLRQ® XD YGH IWLKGHKORGHV UHT
FDOFLXP JLQF DQG YLWDPLQ $®W RO LRFFXAR YREZH U DRI ® DM QW K HL &
FKLOG PRUWDOLW\ $QG PLFURQIX\WBLFRGV XGRS WHLRHD RUHY X MURGLANU 8 R £
FKLOGKRRG DQG DGROHVFHQW JURZWK

5HSRUWHGO\ VRLO GHJUDGDEDICR QR R @ HFWRG RRWWRR| WHKIH RIGNR U TR RRSH HQY
HVWLPDWHG WKDW IRRG SURGRFWLRQ ZLORI QHRIGD WR 3 QF G KPW BPHQ Q WIRL
IRRG SURGXFWLRQ WKDW ZL XD GLVR\GDIRRIG KW RK PGIXWU WK HRQ XYW SRW X R Q /@
SURYLVLRQ RI HVVHQWLDO PLFURGYWBELPQWQ D/RILLC PO\ PBKVY MRWPH Q\ 5
\LHOG RIWHQ OHDG WR ORZHU PEFURQXWULHQW FRQWHQW RI WKH FU
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*OREDO WUDGH RI IRRG KDV RO G QV\R KIHQ YLDQUAUHHD\ VRIIGI FDROGDR 1 IY\BVIKARDXE @ HV B K
LQFUHDVHG DYDLODELOLW)\ @KWRRGD WVKIHF I YRRGYER DL W R W HEIH. Q& LAK DI
PD\ EH IRUWLILHG ZLWK PLFUR®X\WQUYRBPMW \FFORMWUI LYV S EERMANERW G B OH (
HFRQRPLF VWDWH RI WKH FRXQ@WDU H +PR RKIHIU QLONFRE\H WAR X R UMW LRV 8 U 8 SIXE
PLFURQXWULHQWYV

,QFUHDVLQJ JOREDO WUDGH >RUH RRRGWIKGIF AR D ¥ B W VBIRIE ¥J SRMAR SRW B VRRR.(
KLIJKO\ SHULVKDEOH DQG SURQMXWHLGDMD EHJIURB BWIVRWQ/ GXJEE QQ JS RVWD |
VWRUDJH DQG SDFNDJLQJ 7BE WARDWXUHHFRW WGP IDFMRRU R | GEQN O HB G WV RF
DQG GLHW UHODWHG KHDOWK FRQVHTXHQFHV

J)DUPLQJ BUDFWLFHV

)DUPLQJ SUDFWLFHV DOVR SQPURQ R WIM HERDM FRROMH DY VRKWS BB Q WIVWD Q &
KDUYHVWHG FURSV GXH WR RHYWWWLOEUYJ IRFXVRQD RYQURWAGHDN G L \FLLE
IDFWRUV +RZHYHU LPSOHPHQWIDFWUFRIWQHUB®HYHVIKLQPILYRLODRWYRD |
FRQVHUYDWLYH DJULFXOWXURI PE B QRQHWKDIA QW K DIXG S KOMNRKIOM UL H QW

,QVWLWXWLQI UHIJHQHUDWLYRLID KHHID@IWEKU D @ & LFGY QWP UL IR RY HR W ERAMY W ILDHI Y WY
SUHYLRXVO\ ZHUH XVHG ,Q DGGUWERQ F MY JHINR DWGYW R DEALIGQOUNMEON |
FRPSDUHG ZLWK PHDW IURP JUDVWODIHGEGDDRLRDOV XVLQJ FRQYHQWLRQ

&OLPDWH &KDQJH

&OLPDWH FKDQJH DOVR FDQ KDARL @ X WQLIH 6 Q &/HQRIDRW ERIGS F DURRZQ
&2 OHYHOV UHSRUWHGO\ KDYH SURRVHLOQHVRZINERGURWALQ FRQWAGW L
SURMHFWHG WR GHFOLQH WROV FIR CDMLRRAOHS WHRUIL@ F&2H BDVHY H  SIVBIXFE IHQBV D
JLQF KDYH EHHQ IRXQG LQ GLIMIR HKQWKMD UQLHYWHGIW RIl &4 FBIV EXB O

OLFURQXWULHQW 'LHWDU\ ([FHVVHV

'HVSLWH SRSXODU EHOLHI WHKDWQWRWH [RM EHWKUDO R LFHNRDYWEKL BGWN |
RXWFRPHV )RRG FKRLFHV VXFKDIM B YHQUGE RQVWPIRRIGR/QLRIF 8B H R H GHR GQ X
FULWLFDO SHULRGV Rl WRRWR OR YRDWKRQPRLG EHQEG HWDVRBEKRW R H \R S
FKURQLF NLGQH\ GLVHDVH FDQ EIQGFIWVAD DI GV & HDW K L YINV WRQ\ PER & &/\D ¥V
FRQWULEXWH LQ DGGLWLRQRWRLGURWXWRLWRMW R YWHREBIOVK L@MBPRWW FRQ\

7KH )'$ UHSRUWV DGXOWV LQ WKH B@LWHRG L6X\PD B/HILVO F RDKVDEKH H [ F¥ H/GIW Wi
WKH 'LHWDU\ *XLGHOLQHV RI B H $PB WGLFD®UAMDRWWP BUWR FLID W L R Q DUBHKRRE
K\SHUWHQVLRQ ,W LV FRQFHUQRIQS86 DENQWWKDQFOMSRQWBGORMW HR RO
K\SHUWHQVLRQ UHODWHG WR HRPYHIAY LK WRW HXQR/ LLROQV B B H L QRRHUDDAHH DVDK
SULPDU\ FDXVHV Rl GHDWK 3URFHMVSDAU HED FRIPG M GF RIDAGU LUEHWEHG MKKPH LR
1XPHURXV ORZ VRGLXP RSWLRQ\H DAKIR XOUY® LEHD EQF R ®QIBJ MK HMR WKRI G R BIO |
'$6+ RU OHGLWHUUDQHDQ GLHWDU\LRIMWWHUQV WR SURPRWH ULVN UHGXF

%HJLQQLQJ LQ WKH PLG VKD DIDWHHY SQRERM VB QR @ KRG \&W DKV HY X RV GEHH
REVHUYDWLRQV WKDW GHQVRZE UFDQLSIRSXDODW VR QYL GLUFIDIMNA G\RQ B MGIW UL
DSSUR[LPDWHO\ RI WKH 86 SRBRODARPPY FRWQV XR KV FADMWMKDDW LY SREQ
PHDVXUH WR UHGXFH WKH SUHWDH MKAHVRE RAMQOHD® FIDWHHV LQFR\H D WIQQ
UHODWLYHO\ SRRU VRXUFH RW LGRRRILBBIW B O WKRROUAH VO K R @ HGHIE X 6 HF® WLKH
6WDWHV H[FHVV LQWDNH RIORRBRBVGWY RIKQ FXHRIGFWRYV GAKHDR\DK HW\K R R WK
OLIH ([FHVV IOXRULGH DIWHU WWH VHWH P W \Z IRGO WIFRHVWKDHW KD Q\ DG Y H U

8VLQJ 1+$1(6 GDWD IURP WR & R/2QUQY HA\W GD 5D U WRDFQ S DWQKRDWC  \UH\
VXSSOHPHQWYV H[FHHGHG WKH IRUFRPRIQQGRGLEQMLIGH VIHAYDBIEIMY 'RIDWE F
VLWXDWLRQV DQG KHDOWK VDASDWRVDGXKHVVHQR Y BRP HAR X ©H FORK I § V@I LR
VXSSOHPHQWYV

eoe - KWWSV PHG OLEUHWH[WV RU



https://libretexts.org/
https://creativecommons.org/licenses/by-nc/4.0/
https://med.libretexts.org/@go/page/116512?pdf

~LibreTexts"

BHYHUDO PHGLFDO FRQGLWLRQD QGQFIOXRQ R KHP®RFK GR ¥ B TARW URD\X WHITLX
DYRLG WKH DGYHUVH HIIHFWV FBIORY HIQFRBFKXPISWRRMW RR UVH [[DUPRYH Q Q\WHY
VWRUDJH LQ WKH OLYHU KHDUWD® GG HSDWXD® OV F DF VN \O ¥ MHRD RFIHHJ G QIEH
FKURQLF NLGQH\ GLVHDVH DUM KHIMHQ QFRXQN HOHSRWR VYL RPWB Q'GH SHR|
K\SHUNDOHPLD DQG K\SHUSKRR FIRP\S HRPDWMGDWH R DX H [ BX MW R(QD @ [ HF DY
KDYH EHHQ OLQNHG WR DQ LEPQRBVHGQURNGQ |RIUWSUB M RFORPHI FGIINVGLLR
UHFRPPHQGHG GDLO\ LQWDNH OHYHOV

6 XPPDU\

$OWKRXJK PLFURQXWULHQWYV NUHE\ WHKTHK LERHG3 LVWQKWRP DA YR RMIDW R B K|
ZHOOQHVV 0DQ\ IDFWRUV FDQXDOUALHQ WY WBTXIYWEXDQWNY PR GG RUGDDMKAN |
RI DQG DFFHVV WR KHDOWK\ PRRAGKR ®\WQ BU RPRID S P REIX MR L R GR REKWL QLI HIQY
IRRGV ZH HDW DQG XOWLPDWHO\ PLFURQXWULHQW VWDWXYV

%\ FRPSOHWLQJ D FRPSUHKHQWKDW QX AQXGH R @ @ \HWH\ONTHQER © SARIVZ MLLIK
ODERUDWRU\ GDWD SDVW DQG GLUHIWBIQWK B BGWFD @ QGLYWE XD ®®LOLIWKL |
GHILFLHQFLHV FDQ EH LGHQWLVLADBO $H QDPVS U RY. RHNR DXG\GHELBRY DR G BIVALI
SUHVHQW

BXEVHTXHQWO\ DSSURSULDWH FRRQVEDLFLHFQPL MK HRY RO BI/L QWDUN X
FXUUHQW VWDWXV DQG ULVN HRW GRHILFDBQFN FPIHGE LKFHDM®S FRUBHI MG RZQLW |
PLFURQXWULHQWYV

&RQVXPLQJ SODQW EDVHG GLHWV DEABD @VWAGH Ghl6HWR B DOH G IVRM_LFBUHR X
LQWDNHY 7KHVH GLHWV DOVIRDVHS XEIH KW B K W .GHW HIHGD WHAGHBMM H QWA ISR
XQGHUVWDQGLQJ WKH IDFWRQW DNHHFWRQ O HOLE UR R X MPSLLHRW@L F R X QG HH(
LQWHUYHQWLRQ

SUDFWLFH &DVH

$QGUHD LV D \HDU ROG ZRPDQ@EKW \FKPRIHGKKHLI R IEWMEQ X KH V& HD @ B QKN
WKH YHIJDQ GLHW ZDV KHDWKL HZAL WK N RX FEIHG D YOMGH D/SKIR LIQRCPVH GRWW H G CDWQ
KDYLQJ WURXEOH FRQFHQWUDWDQJIHHOGULRRHD W LU PH Q@ J DQGKWKIHI HHW

<RX QRWLFH KHU VNLQ ORRNV SBGOBHBQG KHU WRQJXH LV VPRRWK DQ
'"LHW +LVWRU\

e %UHDNIDVW } FXS RI RDWPHDO ZLWK]KR@EODDBW FRQIGIWW DQG DSSOHV
e« ORUQLQJ VQDFN } FXS RI HGDPDPH

e /IXQFK FXS RI NDOH DQG TXLQRDHAMDWVIIMGE ORPROQIVXQWLYPRWWIKLH
e $IWHUQRRQ VQDFN KDQGIXO RI SLWD FKLSV ZLWK KXPPXV

« 'LQQHU OHQWLO VRXS VPDOO UDHW\GHHYDQDBWPLFKE HWH HDYG BRKB B VE
e '"HVVHUW IUXLW VRUEHW

3DWLHQW JOLWWWRRILQWHVWLQDO UHIOX[ GLVHDVH
OHGLFDBURWRQ SXPS LQKLELWRU
/IDERUDWRU\ YDOXHYV

¢« 0&9 IHPWROLWHUV 1/ QRUPDO UDQJH I/
e« +tHPRJORELQ J G/ QRUPDO UDQJH J G/

8VLQJ WKH LQIRUPDWLRQ DERXWFHQAGHHBEDVE WKHHV &/UWRPHG XQ 5 BUNNYWDLGRG
IROORZLQJ DFWLYLWLHV

.H\ 7DNHDZzZD\V

e« OLFURQXWULHQWY LQFOXGH D Y DM HVW\HRQ HH &BE LAV VIPO® @ LBgPHRUDMEV W
ZHOOQHVYV
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e« BHYHUDO IDFWRUV FDQ LQIOXKGED P DBSSR@MW/HBIL H/RM UFHN B INFEI XNR@ BOFARC
DQG PHWKRG RI IRRG SUHSDUDWLRQ

e 'LHWDU\ SDWWHUQV IROORZLQJ WXSBMG\PE QMW F DQ ® KN E W IR GH{HAR B
LQWDNH

« &RPPRQO\ XVHG PHGLFDWLRQV FDQNIUQ FHQND B IWKIHHQEY N V R UG K ESERMR R,
PLQLPL]JH WKDW ULVN

e OLFURQXWULHQW GHILFLHQFLH@JFD @ %W WELHNW IR OW IREG XBAHRR B 8 PMBLMWNDHDU N [ D

SHIHUHQFHV

1IDWLRQDO ,QVWLWXWHV RI +HDWWKWIULFIQ\RIUHRFRDRNGGED BQRBNQW G
KWWSV RGV RG QLK JRY +HDOWR ®DRURMWLIROSPXWULHQWUHFRPP
'5, FDOFXODWRU IRU KHDOW K FWDWH S WRIHY YILRQDW\Y 8 & D WS RQWPHQIW R
KWWSV ZZZ QDO XVGD JRY KXPDQ GROEX@RWAWQG IRRG VDIHW\ G
+RZ WR XQGHUVWDQG DQG XVH WKH "LxX\W WBIGPILRQ \) I F\I W IOFDE HEF F8H6V YRIR:
KWWSV ZZZ IGD JRY IRRG QHZ QXWVWWU QREQDIQE WXV H QKA KR Z RQQ D F W
ODEHO a WH[W 7KH 'DLO\ 9DOXRY ORE WQ® IHNHQ@KWULHQW
7KH ORZV DQG KLJKV RI SHUFHQW ICROQ QD MDD XOrD RIQOW R Bl JRHRZS 1DXQVA - YIXk
KWWSV ZZZ IGD JRY IRRG QHZ QX WULKW. BEUBDRQYW GDE B D YDRDHD
'UDNH 9- 7KLDPLQ 2UHJRQ 6WDWH W& WYHH W\ EW R QOQXY LHIVO | Q UR LGPVDW |
$FFHVVHG OD\KWWSV OSL RUHJRQVWDWH HGX PLF YLWDPLQV WKLDPLC
'UDNH 9- S5LERIODYLQ 2UHJRQ 6W@WWHL BWXIWWYH UVILAVAR/Q WV I3HDQXW LQJIR U F
$FFHVVHG OD\KWWSV OSL RUHJRQVWDWH HGX PLF YLWDPLQV ULERIOD
'HODJH % 1LDFLQ 2UHJRQ 6WDWHWQWMHONEWR @X@MXM 3QWO,QR YGDW L |
$FFHVVHG -X@MW WSV OSL RUHJRQVWDWH HGX PLF YLWDPLQV QLDF
-RKQVRQ /( 9LWDPLQ % GHILFLHOFQ®PDG SHSIMYEBHRED ONHENLRQ 1RY
KWWSV ZZZ PHUFNPDQXDOV FRPRSGRIBW WILRDIPQ @ XS\M ULAL HRE DLOG 8 B
E GHILFLHQF\ DQG GHSHQGHQF\
'UDNH 9- 9LWDPLQ % 2UHJRQ 6WDWMW SWHY HUFURQ XMWIXMVH DX OQIRU PO
$FFHVVHG -X@MWWSV OSL RUHJRQVWDWH HGX PLF YLWDPLQV YLWEC
'UDNH 9- )RODWH 2UHJRQ 6WDWH BQOYHWRQWW ULGIQW3 DX A U@ D WL \RWQLE
$FFHVVHG -XQHWWSV OSL RUHJRQVWDWH HGX PLF YLWDPLQV IRODWH
'HODJH % 9LWDPLQ & 2UHJRQ 6 WQWMLS\QUWH UYILMURQEWW BBAWL@IRUP
$FFHVVHG -X@MW WSV OSL RUHJRQVWDWH HGX PLF YLWDPLQV YLWEC
'UDNH 9- 3DQWRWKHQLF DFLG 2UHJIR QQ6AMWRWHK V8B L 9 HEUWR QX WLLLX\Q @D X
$FFHVVHG -X@MW WSV OSL RUHJRQVWDWH HWG®& PLF YLWDPLQV SDQV
'UDNH 9- %LRWLQ 2UHJRQ 6WDWHWHK LYHUMQAWUQKQ \¥D,Q0R QB DWYVRQ)
$FFHVVHG -XQHWWSY OSL RUHJRQVWDWH HGX PLF YLWDPLQV ELRWLQ
'UDNH 9- 9LWDPLQ $ 2UHJRQ 6WD@HWILQLYWMHVOWRURQXW B DX QWQ,RDRU F
$FFHVVHG -X@MWWSV OSL RUHJRQVWDWH HGX PLF YLWDPLQV YLWEC
'HODJH % 9LWDPLQ ' 2UHJRQ 6W QWM BYY XYWHU VOLLW U R@YXW UADDQON. QQ LRU P
$FFHVVHG -X@MW WSV OSL RUHJRQVWDWH HGX PLF YLWDPLQV YLWEC
'HODJH % 9LWDPLQ ( 2UHJRQ 6QWD VN \& QWKAWH LOA \F ULRQQOYWIDLHGRL AW, R ERIU
$FFHVVHG -X@MW WSV OSL RUHJRQVWDWH HGX PLF YLWDPLQV YLWEC
'UDNH 9- 9LWDPLQ . 2UHJRQ 6WDWHWWIQLX WHV LOW F UR@XW IR KQMQ JQIRUF
$FFHVVHG -XQWHWWSY OSL RUHJRQVWDWH HGX PLF YLWDPLQV YLWDPLC
%LHOLN 9 .ROLVHN 0 %LRDFFHWV REFAIQHWUDQE EQRWDHO®D WD RDVNW-ROR K B
GRL LMPV
'HODJH % &DOFLXP 2UHJRQ 6W DWHVX@LH HILFIWR\QM\G X I/ HIDW Q Q ORI U, DWW
$FFHVVHG -X@MW WSV OSL RUHJRQVWDWH HGX PLF PLQHUDOV FDOF
'HODJH % ,URQ /LQXV 3DXOL@J&HGWRIUXWSEBYWG QRUPDWLRFHVVHG
KWWSV OSL RUHJRQVWDWH HGX PLF PLQHUDOV LURQ
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'"HODJH % ODJQHVLXP 2UHJRQ 6W W W I8\ X WHHU \OIL\W U RIQQOGW U3 BHQML Q@ B U
$FFHVVHG -X@MW WSV OSL RUHJRQVWDWH HGX PLF PLQHUDOV PDJQ
'HODJH % 3RWDVVLXP 2UHJRQ 6VDI/WH V8 RW¥H OV EW R QLXQXWL BIEXO LQIR U P
$FFHVVHG -XQHWWSYV OSL RUHJRQVWDWH HGX PLF PLQHUDOV SRWDVV
'HODJH % 6RGLXP FKORULGH »XWI3DRQ L6GID VN V8 QW XMUHV LOA F DLREB KGO, |
$FFHVVHG -XIQMWSY OSL RUHJRQVWDWH HGX PLF PLQHUDOV VR
'HODJH % =LQF 2UHJRQ 6WDWH \&&WWH W\LIEW R QOQX Y LD I, Q UR LOPDMLL R C
$FFHVVHG -XQWHWWSY OSL RUHJRQVWDWH HGX PLF PLQHUDOV ]JLQF
&ROOLQV -) &RSSHU 2UHJRQGIVOIW 8 \VBWLLW M WAHL VO L FIUGRXQUX B/DAL.G QIVQ XD B!
$FFHVVHG -XQHWWSV OSL RUHJRQVWDWH HGX PLF PLQHUDOV FRSSHU
'UDNH 9- ,RGLQH 2UHJRQ 6W D VDN \&QWKFUH/ LOL\F LLRIQXX/WADLXHIW® @ @ DRI P D \
$FFHVVHG -XQHWWSV OSL RUHJRQVWDWH HGX PLF PLQHUDOV LRGLQH
'UDNH 9- O0DQJDQHVH 2UHJRQ 6WDWMLSQIW H UVILFMURQ®WW BIDEWL@IRQP
$FFHVVHG -XQWHWWSY OSL RUHJRQVWDWH HGX PLF PLQHUDOV PDQJDQ!
'UDNH 9- 6HOHQLXP 2UHJRQ 6W DWW & MYHH UOMIFW R QXU V L3OV L, Q UR,WDPD '
$FFHVVHG -XQWHWWSY OSL RUHJRQVWDWH HGX PLF PLQHUDOV VHOHQL:
'UDNH 9- ORO\EGHQXP 2UHJRQ 6WD\@M V8IQW X MUV LOW F UIRIXWWIDXQMD\ Q | R
$FFHVVHG -X@MW WSV OSL RUHJRQVWDWH HGX PLF PLQHUDOV PRO\
'UDNH 9- )OXRULGH 2UHJRQ 6W DQWHV 8 Q/IXY\HHU VAW \U R@XW WBLDH@WL QIR RH B |
$FFHVVHG -X@M/ WSV OSL RUHJRQVWDWH HGX PLF PLQHUDOV I0OXR
/RZH 10 7KH JOREDO FKDOOHQUFAVRY KV GGRIZEURKALXMHDOSRBVSH GRL
6
S5HLGHU &$ &KXQJ 5< 'HYDUVKL 33 *URDM Rl DR RPNV \KHID 6 W K, @XGHUTL F
WK H 1+SIXWULHQWYV GRL QX
'DQJ -6 /LX :- /HH &/ $VVRFLDWHKIR Q3 RIGDEWHDO G FHKWFRHGLWHUODWH
VXEMHFWYVY ZLWK YDULRXV)UGRQMRINWHIXGWLRQ VWDWH V
6DFNV )0 6YHWNH\ /3 9ROOPHU :0 VNWUBOR I( IUHBW ¥ HREQ GELAIR\RIAU S VR G LR |
BWRS +\SHUWHQVLRQ '$6+ GLHW '$6+ 6RXISXR@RODODEGUDWLYH 5HVHI
GRL 1(-0
.RHOPDQ / 5RGULJXHV &( $OHNVDRMWWHD Q V(R 8 FEALR RD IGNHVWD R LQYO
D VIVWHPDWLF UHYLHZ DQG PHWIDOBG @WLDXRVWDQGRPL]JHG FRQWUR
GRL DGYDQFHV QPDE
7DKUHHP $ 5DNKD $ 5DEDLO 5 HWLR@QW GXGNBWV GFDFWV DQGXIW
6LOYHU :/ 3HUH] 7 OD\HU $ -RQKHY $FR QMY LE R /H RRE FRRARRIANDNDY |5 18 8
6FL GRL UVWE
%HUNKRXW (' 0DODQ 0 .UDP 7 @HWHWHSQ RERQD RR Y W H DO WYY H U X WHIQ ¥
DQG PDOQXWULWLRQ LIJREXEH6DKDUB@E$IULFDMRXUQODO SROQH
*OREDO 3DQHO +HDOWK\ GLHWV* VR BPOLCF\ %6 NHMWIRR P HHWARE DWK3D Q H (
6\WWHPV IRU 1XWULWLRQ
ORQWJRPHU\ '5 %LNO® $ $UFKXOHWKKBDOWRZDRDNG ORWIDRBG QWEBHQVLW
UHJHQHUDWLYH DQG FRIGIWHQWLRQDORIDUPLQEHHUM
6PLWK 3 +DEHUO + 3RSS $ HW DO \WR2DPXPKVWIDQ® ERY H® Q LEHH Q KRG

VHFXULW\ DQG HQYLOUREB RKQ QYD & URODOV" GRL JFE
6HPED 5' $VNDUL 6 *LEVRQ 6 %ORHPO: LAEDHRHRI. FOKRBRMW ARIVQ RR ¢
VXSSG\Y 1XWU GRL DGYDQFHV QPDE

BRGLXP UHGXFWLRQ LQ WKH IRRG QIXS/8 DD WBI6R )R RES G QW H G XEHSGPHP EH U

KWWSV ZZZ IGD JRY IRRG IRRG BIGEEWLRIQV SHWLWLRQV VRGLXP U
+RZ PXFK VRGLXP VKRXOG , HDW DLERD\" &$PEHW ABQ1 RNBBWHIN VRFLD®FF
KWWSV ZZZ KHDUW RUJ HQ KHDWWRDOW VRE KXD @WK \PHB KW VRGHXP VK
'H BHUJROD * ' $OHVVDQGUR $ ,H®XRQ EH RRGMUHMNPMYBIQHDQ GL
GRL QX
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$ERXW FRPPXQLW\ ZDWHU 10 XR UIQADURLR Q Q &HIIWMAN BI'D WRLIR QL VE-BIBVCHN&IRS |
KWWSV ZZZ FGF JRY IOXRULGDWLRQ ZERX\EF &'RB I OXRIBLOG DWKLVRY
&RZDQ $( -XQ 6 7RR]H -$ HW DO WR MWD PRI A GF W R QW KMHJ IGHIB W 6O\

DGXOWYV E\ IRRG NMHFXUH QW VW DVR XV QX
.OHLQ ($ 7KRPSVRQ ,0 -U 7DQJH® WRHHW\DND RO ISWBRRFMWD WBQFDQFHBHW
BUHYHQWLRQ 7U-I$SD® 6(/(&7 GRL MDPD

7KLV SDJH WLMWQHG AW NMKDUHGEXPE6HKW OLFHQVH DQG ZDV DXWKRUHGONHPLPHG C
%DKDU %DNKVKL ZIWAMR EREF B MRKDWADDY HGLWHG WR WKH N YW OAHY DSI0®D WWRDUPG DU G\
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'LHWDU\ 6 XSSOHPHQWYV

, QWURGXFWLRQ

&XOLQDU\ PHGLFLQH SULR U IQVL WK/D KH B 0 RNKL GHHD IVGE B T XDDWEMWHIQ HLRIP DRRSG |
FRQGLWLRQV DULVH IRU ZKLFKHIBGH® DWQGVKEOSHPH QWDWLRQ LV Q

$ GLHWDU\ VXSSOHPHQW LV D SWRIGXWWQWE Bl I§H\@ RE V ¥ RXOHKPDIAG & W/ LKHHW ® IUN
0DQ\ WKRXVDQGV RI VXSSOHPHIMWHY DKHV B YIDU IO BEQREP R RUH G X BEKIL ¥ DWR HI
JHQHUDO KHDOWK DQG SUHYHGWUQH QAN VFHDGAH MO MMIHKIHW LSQUDR/AHFON P @ ¥ FZ
LQFUHDVLQJ HQHUJ\ DQG LPSURYPODPMKOHWLF DQG VH[XDO SHUI

$OWKRXJK WKH 86 )RRG DQG 'UXJ $GPLQKN® WREGRQD QX DKW XUHYW BE
H[SHFWDWLRQV IRU KRZ GLHWDDFWXBSGHBHO®YURDG/ WD @B V DIEOHLG DWVHIHC
WKH PDQXIDFWXUHU DQG FDQ HBVXEOPBQWRWLRO BIXRS S\CRH WHIQID \®IDEX DWH P 6\
UHIOHFW D UHODWLRQVKLS EQW DHHEQ WK M XSR\OW.FEHL @ WWL\ QR U BB BV IVXH VRK
WKH\ PD\ VWDWH KRZ D SUR G X FQV PFAINHD DI HKFVD QWKHK] FEGRIBLPD Q G F D

'"HFHSWLYH DGYHUWLVLQJ LV FRPRRD BQRWKIHA WX SDEHOHBN QWX UDDG E
DOWKRXJK FRQVXPHUV RIWHQ DV MXWPLHG W KL VHW\R VE K DW H XEH QG NUBHSR OV M/G
ODEHO DQG FRQWDPLQDQWYV

+RZ WKH SURGXFW LV XVHG RU FRQDXQRH G KW KLH) B PRXGD F R QKX B E W& FY
RXWFRPHV 0DQ\ VXSSOHPHQWYV FIDHD AZDGSHAAYX VH B QZ LIVKR P\ QPAMIEWHH U Q B M
$Q LPSRUWDQW FRQFHUQ LV WKDWKWRIRHLFDSS QRH PSHUW ¥ UALEGIHEY ®\S 8 QFEBIWF
ODFN RI RYHUVLJKW UHJDU G&VQYLWD @& W KIDAG KHHI DIOA® K \ F DWHE § UIRZ B U YL RIQW
DVVRFLDWHG ZLWK GLHWDU\ VXBE8QHPHOX\E OQFBEHRRZ LW RQE H @B & P DW HZGH «
ZKHQ SXUFKDVLQJ WKHVH SURGXFWYV

&XOLQDU\ OHGLFLQH DQG 'LHWDU\ 6 XSSOHPHQWYV

&XOLQDU\ PHGLFLQH SURPRWHVRKNDO@XKREDWMKIQFEGKPR S RDEDQOR IF R PKSH
YDULHW\ Rl ZKROH DQG XQSURFHYWQELRRRBY GRWY HOIMWH PO BIHPEQ® |
SUHIHUHQFHVY PHGLFDO FRQGLWR @Y DRGNVWKH DDBNRRNV DFFSHMWRU IBE
VXSSOHPHQWYV

'"HILQLWLRQ RI D 'LHWDU\ 6 XSSOHPHQW

$ SURGXFW RWKHU WKDQ WWRXESISFIFHRP HQKAD W LY G Q MWW Q GRIGECWIR QW V RYL W R
ERWDQLFDOV LV LOWHQGHG LR EFDWDXNGIKY BYXDIEFOHMVMK FDR/QIVT R D@ W OL W VOI
VXSSOHPHQW

'LHWDU\ VXSSOHPHQWYVY GHILQHERIL QD WHK HZ IDFHF@P SD A ) WRIQWN PAHRIQWR [
LQFUHDVH (VWLPDWHV LQGLFDWH EFLROQDWRRH D'Q & 8BIQG\ RRUMDWKBR®Y W\SFH

,Q WKH V SULRU WR WKH SDWHQIW BRQ GV KH DOMMDUSXEDNELARY $FWQ\
VXSSOHPHQWY ZHUH DYDLODEOHIIRRGDRW PRSI OHLIHR W W\SHV FO® RAH |
5HSRUWHGO\ DOPRVW RI D®XB VGV H\G DWK I 8RS OVHIRH QWIYW BVW.IQ J VX RS (
LQ FRPSDULVRQ WR Rl PHQ $FFRDGVR L Q/MRUGDWKHIDZHW K OJILRJ

ORUH WKDQ RI LQGLYLGXDOV RAX BRI\H @ XB-ESORHPW DGV X \LLQD WHK H WSO/ W R V \
W\SHV RI VXSSOHPHQWYV XVHG ZNUDP IPXOWILWMKVRPOE PDQ B UDION DYP RO\ &X
VXSSOHPHQWY LQFOXGH ERWD®LFBIIR BB ELXRS DA MOWDRPVYED WRFDBP R
LQ IRU DOO DGXOWYV :KHQRD®KBXOWNGDEN®JH \HDU\Q R DR @GHHDW W
GDLO\ ZLWK WDNLQJ RU PRUH VXSSOHPHQWYV

7KLV FKDSWHU UHYLHZV VDIHWA FRQFDEQVZRBG WRQNR G WIUMHHEION ®SHS/O HRAK
VXSSOHPHQW XVH DQG RU QHHG
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6DIHW\
'LHWDU\ VXSSOHPHQW SURGXFWV RQBLRHYHBNBHBDEHXWKIHFD'G & XWIRW G/
UHJXODWHG (QDFWHG LQ WK MV K6H+ (G DREX\V® Q Q Q HDGD G XVMDH M WR R'H G L MWK BI L

DOVR VWDWHG WKDW WKH )'$ LWRRW DXSKKHRRH.QMG SWR G W ZERBLAMDH H
PDUNHWHG WKHUHE\ SODFLQJRWKWMKHHFBR QNOLIFELOUWUYVRU VDIHW\

SBURGXFWY FDQ RQO\ EH UHPRKH ¢'$ WKDPV VEKIIR YPHDG® NHVD W | BY WX SEQWW B Q WHLV
ZLOO LVVXH SXEOLF QRWLILFDWKRQY¥YXEQGFSRHVNIHWOFBQHEWUMR/ DOHUW

, Q WKH )'$ HYWDEOLVKHG WVT X*03N P HRW & LHWED UX IVGHEGIOHPHQ WY W IZF
ZKLFK GLHWDU\ VXSSOHPHQWVW RXGW [EHGPVW R LDHGV WBRHIEQ \SXUBHHE W M B OAL R/ \J >
LGHQWLW\ SXULW\ VWUHQJSUWR @OXFA ¥R PPSFFRS\RIVWWVIR@I RIT WKRIRB R G DWR WU V7
DOVR EH QRWLILHG EHIRUH SURGXWFMW VY XU WHKWHHZ GLHWDU\ LQJUHGLHQW\

6LQFH -DQXDU\ ZKHQ WKH )RRGZBDIBRN\ORG HU R H] P W KDY KIME XKWV D24
UHO\LQJ RQ WKH PDQXIDFW X UHRQW R G RO XIG\KIDUAL DU MM R B YSHU R GAKEMV\P RUWRHF
RI WKLV DFW UHTXLUHV PDQXRIDE®WXWHGLIH@\RVYKVUHGB MDR AW R UHWX® QXS
VXSSOHPHQWY DV ZHOO DV WKH \PXOS50 B PW® WK GWIXHRX GG YWHWH ZBH R Z

'"HVSLWH WKHVH UHJXODWRU\ FK®IQ@H W DTXW D IDVP\G FIR IQ MADR®/ WRIK W MWH. P
$OWKRXIK PDQXIDFWXUHUV DUHVXNEYSRRNQEMO/H WRDWS DRG X FDQKD L WKK HAD
HITHFWLYHQHVY EHIRUH WKH\ BHH DYDLODEOH LQ WKH PDUNHWSOD

0DQ\ VXSSOHPHQWY DUH ZLGHO\ XAV IR® ZOQRIKHRRY\H @ HBEDBD &K D/ HEWAHLG MR |
LQWHQGHG XVH ,Q IDFW WKH )'$HUVVW K BW \DOSBILHPHI@RW VF R QN GFAFRW PHL
LPSURYLQJ VH[XDO IXQFWLRQ D WP PRWN WIRNE®\GWMK B QVWRIWKIOV FKEHEWHG

'LHWDU\ 6XSSOHPHQW &ODLPV

'UXJ ODEHOV FDQ FODLP WR HNWBIQIWD FXUWH DR/IHW LEDDW RV KRS 50 FBRIFREW K/ L W
FODLPV DUH DOORZHG RQ VXSSOHPHEW UXBBRKODW R &AW LR Q W GRERICPN QD/Q\
VXSSOHPHQW ODEHO PD\ UHIONRK®SD WAHO@W ILRQ U K IGS. HEGIWY ZDHIHIY MBK i) LSVRW V
LVVXH RU D GLVHDVH

,Q D VWUXFWXUH IXQFWLRQ POMH. RKRZ WK®GXLDBWRGKEW 2R EHG ARVH/ VEADD
PHQWLRQ DQ\ VSHFLILF PHGLFBR SHREIOHPG R & BN\ VD DEINAMDIDE HPHHLD W k
HYDOXDWHG E\ WKH )'$ 7KLV SURWGHKFW UHND@R W XOHV RRQG$IGEH W IR QAL DI RG L'

&RQVXPHUV DUH RIWHQ GUDZQ WRVS QRGXXFIVD\D W IEBIWDXWH DG YW K ML N G GKW
DQG VDIHU +RZHYHU WKLV DVWXPSW LFRIQDGW HIRWH FRGUHH A W HWDWE® DW R Y W K
PDNHXS Rl SURGXFWV ,Q DG GLWRRQHG ROHDLOUR GG EMQMDADKHEWY R R HO B\
FRQWDLQ FRQWDPLQDQWYV +RZ V&K H B H RIEPRVD WV FR\DVG ARG F QG IVH & XKOH
DUH RWKHU IDFWRUV WKDW XQM XH®G HH WHRFOM URD QIF H8 U RIGHK FWR RDQDJIQ\H G L H
FRQVXPHG DV D WHD UDWKHU WK® BN HFQ \H\WHKIDW WK D& RIP P RI) S WRIG RW
GLDUUKHD GHK\GUDWLRQ QDXNUDWYR®NVWEQ U GHO R MVWKOWKRLIDY DQG !

SHSRUWHGO\ WKH )'$ FRPSOHWH\WR Q8 FRURGLADWDHO W XS S QM B H BN UID@®DX DU
WKH\ DUH IRXQG WR EH FRQWBPLWMDEHYG SHWW LFEHG HFD \B QRSQR W K HDWY G PG4
WDLQWHG ZLWK FRQWDPLQDGQWV +FD® VEH JRXQEG LIQRSHEDO OVWREPXU D C
PDQXIDFWXUHUV PDNH LQDFFXUFMVGE RHYDQRW IFR® \R D L\@ KK B VRRAEIVHY O BI EH (
FRQWDLQ WRR OLWWOH RU WRR PXFK RI D SDUWLFXODU LQJUHGLHQW

$Q DGGLWLRQDO FRQFHUQ LVXERDWPMHRWH WIOMQD O WGHLLH W B W FHILL EFHIEF P R G
3RWHQWLDO OHGLFDWLRQ 6XSSORRHQMW P, OVH UHWEIR®D W X\BHS[OH ERDY W W&
HIILFDF\ Rl VHYHUDO GUXJV LOFW XGL\WHDRHG IGADBVHR/YVY RRU KB B, D/ | DD G
WR VXUJHU\ D YDULHW\ RI GHEH\EDVFRQESEQNHABQWYFOKRELQBKF R P PRQDR HA
( ILVK RLOV DQG PHODWRQLQ HERSBIBOHMHGKEY HSL Q EVE HDIY\DHIGDKED H LIWNR P 8

SRWHQWLDO OHGLFDWLRQ 6XSSOHPHQW ,QWHUDFWLRQYV
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« SQWLFRDJXQDWYW\WGRQJ TXDL

e« SQWLSODWHOHW DJJUHYKXWRAIRY $DBSHEUWLIHWYDPLQ ( JLQJNR

e SOWHUHG GUXJFWMORAKURPAHH3 HQ]\PH DFWLYDWDRQULBWHQRKQ V ZRUW
e SOWHUDW ERRRG JOXFIRQAHHQBYRAIOQQDPRQ QRSDOV

7KH )'$ VHWDU\ 6XSSOHPHOW ,SURNGGHVVLQIRUPDWURQ UH J\N URRRSIR QBIIQH
YDULRXV VXSSOHPHQWY 7KH VWHP[MQ BR[| WHDWO HERXBGED D $XB SEHF \R U
UHFRPPHQGDWLRQV IRU DYRLGIMVQSURRGRBWWLRXVO\ XVLQJ YDULRX

+HUEDO 6XSSOHPHQWY WKDW 6KRXOG %H $YRLGHG RU 8VHG :LWK &DXWL]|

« &KDSDUUDO DYRLG

« &RPIUH\ DYRLG

« (SKHGULQH DONDORLGV DYRLG
. .DYD NDYD DYRLG

e /O WU\SWRSKDQ FDXWLRQ

« /REHOLD DYRLG

e 5HG ULFH \HDVW FDXWLRQ

« 6W -RKQ V ZRUW FDXWLRQ

« :LOORZ EDUN FDXWLRQ

« <RKLPEH DYRLG

'KHQ WR &RQVLGHU 6XSSOHPHQWDWLRQ

&RQVLGHUDWLRQ IRU UHFRPPH§ GIQ/H Q LHHVITXUW\U ¥ )6S BIOHH® @WK UQ Y N LW ¢
GHILFLHQFLHVY ODOQRXULVKHG VXB\WOH®@ WY WDIWR R |W R QF R bl DWH G)XIW W
LQGLYLGXDOV ZKR PLJKW EH FRQ@/KGEBOMX IP@® RS HHDIOQW QW ¥ DSIFHIRFRA B O
HIDPSOH D KHDOWK\ LQGLY LG XDHO DRR E B VLD @RMHG. O7 LOXK RV RV BUY W
PHGLFDWLRQ VXFK DV D SURWRQ \$PRS/ LEKERXWR B333,UHRBXPH @ DEVRU

7KH 3RSXODWLRQV DW 5LVN IR UQFRLHWO RSH[Q B R WILQ 6 QW WD MFH VIND GRAL \G
QXWULHQW GHILFLHQFLHV ZKHUH VXSSOHPHQWDWLRQ PD\ EH EHQHILFLD

BRSXODWLRQV DW 5LVN IRU '"HYHORSLQJ 1XWULHQW '"HILFLHQFLHV

« &KURQLF LOOQHVV

e ,QGLYLGXDOV FRQVXPLQJ FDORULHV SHU GD\

e ,QGLYLGXDOV ZLWK LQDGHTXDIWWHHGLUMMDXLUHPWORMY RU KDYH LQFUH
e ,QGLYLGXDOV ZKR DUH SUHJQDQWLGIODQQLQJ SUHJQDQF\ RU ODFWD
« ODODEVRUSWLYH FRQGLWLRQV

e 3RRU OLIHVW\OH H J DEXVLQJ DOFRKRO DQG GUXJV

e 7DNLQJ PHGLFDWLRQV DVVRFLDMWHR®YLWK GUXJ QXWULHQW LQWHUDF

&RPSOHWLQJ D FRPSUHKHQVLYH @WMIUL WR B QL ®NY WV V\R QW Q&L WM DOL
GHYHORSLQJ QXWULWLRQDO GHHLEF LRIQ MBS Qi BIQ AID\WLLRIQU DEMM KAV |
$VVHVVPHQW WH[W ER[ $GGLWLKRQDROID HYDPXWDQ VKIHROS | RO KGRHBLQ RLVH B |
SUHVHQW (YDOXDWLQJ SDVW ®WKLFEHOWXNLW WRQE $§XHYFQME HG DGHDGLEF DI
DVVHVVPHQW

5LVN IRU D GHILFLHQF\ EDVHGUR® N HDW W B UPWIDI WAL @V [ WG\E SEKHRGH €& WDIC
UHFRPPHQGLQJ VXSSOHPHQWYV HRIH @ HUFCBMO BHHRE LU RWQ BV WKRKE H Y G LN LE
KDYH DOVR EHHQ DVVRFLDWHG QAW K DTGMHUWYH FAUHFWRD QQB BDMWHHRI B
PHGLFDWLRQV XVH RI DOO G LQHDANDHU\ RUX XS/GIH ¥ K R YWO/G DEHG RUEDMDIIRY R GE H/ C
FRQILUPLQJ LI GHILFLHQFLHV DUH SUHVHQW

6WHSV LQ &RPSOHWLQJ D &RPSUHKHQVLYH 1XWULWLRQ $VVHVVPHQW

e $VVHVV DQWKURSRPHWULF PHDVXRMHPHRPBRVHWLRIQHLIKW ZHLJKW E
e $VVHVV ELRFKHPLFDO GDWD
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e $VVHVV SDVW PHGLFDO KLVWRU\ DQG FXUUHQW KHDOWK VWDWXV

¢ $VVHVV QXWULWLRQ LQWDNH NH FIRRGL Q U HFDHWWHHFG W VG LIHOWOHUIAJ L @ W

e $VVHVV DELOLW\ WR SXUFKDVH DQG SUHSDUH IRRG

¢ $VVHVV FXUUHQW OLYLQJ HQYLGRQPHQW BIHW LO HPH@QWDRRRPH QULMMLR U
¢ &4RPSOHWH D QXWULWLRQ IRFXRWHBDFK\RLPQG W [OFRJ RREWHWLYHOW GHILFLI

/DVWO\ FRPSOHWLQJ D WKRURWIKNH YLIDFODXN\ELRQ RO IGRLIHMLMYI\ [RRGS LSUMRK
HVVHQWLDO ZKHQ FRPSOHWLQW\DWR &N IDRK/IHWH IHGEWS 7 i 51D DEH BP0V U
SRVVLELOLW\ RI GHYHORSLQJ GHQUFGHRWDHM LCRUBIRK HQ DG VR/Q UN R
ZKHWKHU LQGLYLGXDOV DUH P&XVRP IMBH AR RF OQ X\WWUOLHH RW VVOR/R G X P\M KI E
IRUWLILHG IRRGV LQ DGGLWLRQ@DW R @ XRSYSHOUHFRHIDMX PSWHL R Q QR MWKV L RXX/DC
FRQFHUQ WR[LF OHYHOV RI AHQMW D Q@Y LRMIDP IOG\D GHWR B GWRERGH R XOMMRF
FRPPRQO\ XVHG VXSSOHPHQWYV GRWHWKDQGVEEEOW LRQBRAVLIRHEB®/

7TDEOH&RPPRQO\ 8VHG 6XSSOHPHQWYV

&RQGLWLRQV WKDWRF\’/[h\ ZDUUDQW
VXSSOHPHQWDWLRQ

1RWHYV

9LWDPLQV

7TKLDPLQ YLWDPLQ % &RQJHVWLYH RBDUW IDLOXUHLFLHQF\ FDQ GHY
DOFRKRO DEXVH PDODEVRUSWLYH GD\V ZLWK LQDGHT:
GLVRUGHUV SHUVLVWHQW QDXVHD D@P®&G RU SHUVLVWHC
YRPLWLQJ

S5LERIODYLQ YLWDPLQ % OLJUDLQH XK BD®DFKIHW DYL_HpHME LBHQ F\ LV UDUH
GLHW LQGLYLGXDARWDWHK DQ&WRI H
LOQOWROHUDQFH

1LDFLQ YLWDPLQ % 7KHUDSHIXWLF GRY BV ZS WKV BB IEHRI/GVR I HFWV
UHGXFH VHUXP FKROBHUNURDRQHYHOKHDGDFKH DQG OL
JRODWH YLWDPLQ % YHPDOH RPGIQY LRI X BONVORSI ERADUDQY KWIHH QRW °
FKLOGEHDULQJ DJH DOFRAIRG DEXVH FRIQLWLYH IXQF

PHIJDOREODVWLF DQHIRL5D$ IRU DJH DQBGXSBPHPHQWDWLRC
PDODEVRUSWLYH GLPRUWGHRIWY LRGGYLOXNGONDNMRIQVQ V
FRIJQLWLYH GLVRU®WFRKRO GHSHQGHWXFHDVDOD]LQH DQ
UHGXFH WKH DEVRL
$VVHVV IRU % GHI
WR VXSSOHPHQWDW

I9LWDPLQ % OHIJDOREODVWLF PEHEBLRUDOO\ RULDOV KDYH QRW
PHGLFDWLRQV ED UWIDMWULFXYXXDHDUNO \FRRQERUWYHFIWQFWL
RVWRPLHV DQG FRG&LMWILH F\ VXSSOHPHQWDWLRC
GLVRUGHUV

ILWDPLQ & 6PRNHUV ZRXEFRRKHDOLQJ PG UFRFPIRWBXDOFUHD)
FROGV ZLWK ZRXQGYV PRIGURQ

9LWDPLQ I9LWDPLQ ' 9D@WHHVWYIBDYMHG RQ YRWDMAMMHYYV VWDWX\

PDODEVRUSWLYH VWQGWRPH5'$HBDBVH® ROHOIMH RIQG K\GU|
VWDJH UHQDO DQGVH[YHU GL§& HEBIWHVIRU

OLPLWHG VXQ ZHHENRVEKHQ OHYHOUWDIWPKIQ ' LV WK
LQGLYLGXDOV ZLW®RGPLOWWLPYWNMY YLWDPLQ ' UHFRP}
REHVLW\ PDOQXWULWLRQ VRPH VXSSOHPHQWDWLRC
PHGLFDWLRQV DQG FKHPRWKHUDS\

DIJHQWYV
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9LWDPLQ ( 1)/ ,8 G IRU 1$)/RVHV | .8 G PD\ L
WKH ULVN IRU SURV

OLQHUDOV

&DOFLXP %RQH KHDOWK $PRIGHFB\S5UH GRXWFIDJH DRIG WW[ D WLPH
WKH ULVN IRU FRORWKHARXDR RDROHUYG BRMRUSWLRQ
RU FRORQ DGHQRPUXSSOHPHQWDWLR&DOFLXP FDUER

VXSSOHPHQWYV VKR
ZLWK IRRG
'LHWDU\ LQWDNH W
RI FDOFLXP VXSSOl
QRW H[FHHG WKH
PJ G IRU DGXOWYV

L,URQ OLFURF\WLF DQH®DDL HW HIQHD@EFW D G X/XSSORHPGING W Z L W |
PHGLFDWLRQV DQGHPWUDWMLFRQWDEH DERXHHG ZLWK
VXUJHU\ RI HOHPHQWDO LURK®YPRAKURPDWRVLV
PLFURF\WLF LURQ GHILFLHQF\
PJ RI HOHPHQWDO LURQ WDNHQ
WLPHV G LV UHFRPPHQGHG

ODJQHVLXP &RQVWLSDWLRQ RPSURYHV GOPRARWUBIXP OHYHOV GR
FRQWURO PLJUDLPHMDUMHNHGLQ) ZLWK WRWDO ERG\
VIQGURPH DQG PDOQXWULWLRQ +LJK GRVHV FDQ
DOFRKRO DEXVH DQG GLDUUKHD
PDODEVRUSWLYH GLVRUGHUV 7TR[LFLW\ FDQ GH’

LPSDLUHG UHQDO
NLGQH\ IDLOXUH

=LQF ‘RXQG KHDOLQJ G\WIHXWHMHPHQWDOXIRHFHPHQWDWLRC
PDODEVRUSWLYH GLVRUGHUV YHJDQ PD\ OHDG WR D FRS
GLHW DQG DOFRKRO DEXVH DQG GHFUHDVH +'/
OHYHOV
6HUXP OHYHOV DU}
LQIODPPDWLRQ DOQ
DFFXUDWH LQGLFDV
'LXUHWLFV LQFUHD
H[FUHWLRQ

%RWDQLFDOV

&LQQDPRQ /IRZHU EORRG JOXFRYKE OHYHO LQEH\ORQ FLQQDPRQ
W\SH GLDEHWHV DQG SUHGLDEHWHVRYHU FDVVLD FDV)\
KDV DQWL LQIODPPDWRU\ EHQHILWY KHSDWRWRI[LF
FRXPDULQ
5HVXOWYVY RI FOLC
UHJDUGLQJ JOXFR\

PL[HG
*LQJHU 5HGXFH SDLQ UHODW G WR 0D\ LQWHUIHUH ZLW
G\WPHQRUUKHD DQG DQG DQWLFRDJXOD

RVWHRDUWKULWLY PD\ UHGXFH
QDXVHD DQG YRPLWLQJ GXULQJ
SUHJQDQF\
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5HG \HDVW ULFH 5HGXFH VHUXP) FKRIGFHHY &/DIVLARGRQWDLQV PRQDFR
OHYHOV LGHQWLFDO WR LQ.
GUXJV VXFK DV ORY

ORGHUDWH GUXJ LC

RFFXU LI WDNHQ ZI

ORZHULQJ PHGLFDW

5HVYHUDWURO BUHYHQW FRIQLWRYIK GHFOLQ®WWURQJ HYLGHQFH
UHGXFH JOXFRVH OHYHOV DQG EORRGUHJIDUGLQJ DQ\ HVV
SUHVVXUH UHGXFH RVWHRDUWKULWLEHQHILWYV
DQG UKHXPDWRLG DUWKULWLV

7TXUPHULF 1$)/" LQIODPPDW1RQ %LRDYDLODELOLW\
GHSUHVVLRQ DQG VHYHUH RUDO HQKDQFHG ZLWK SL
PXFRVLWLYV DONDORLG LQ EODF

PRGHUDWH LQWHUD
PDQ\ PHGLFDWLRQV
DQWLK\SHUWHQVLY
DQWLGLDEHWLF GU
ZDUIDULQ DQG WDP

2ZWKHU VXSSOHPHQWYV

BURWHLQ SRZGHUV ,QFUHDVH DQG PHHW SURW HKB\ QHHG \B OIDQMW HL
KDYH EHHQ IRXQG '
SURPRWLQJ PXVFOF
LQFUHDVLQJ PXVFO
([FHVV SURWHLQ LC
DYRLGHG ZLWK VWI
NLGQH\ GLVHDVH

3URELRWLFV $QWLELRW L BDOM\HR/F LEDXYWH & URLEDNUPWKE B EWIKDVHG  E(
EORDWLQJ FRQVWIESDWLRQ &8 G R® VOV IRY ISURNFR @ \S X F

RIDFWREDFQO®OXV $QWLELRWLF DVVRF

%LILGREDWWHEDORPDD UBH UHGXFHG G

UHFRPPHQGHG WKH W\SH Rl DQWL|

RI EDFWHULD LQ SU

$GYHUVH HIIHFWV

FULWLFDOO\ LOO SI

$SSOH FLGHU YLQHJDU 5HGXFH WERBGGJOXFRVH QBYWORQJ SRVWSUD
DQG ZHLJKW ORVYV DQG WRWDO FKRC
ZKHQ XVHG IRU ! Z
UHGXFHG KHRRJOR
PD\ DOVR EH UHGXF
6WXG\ UHVXOWYV PL
ORVYV
/ILTXLG SURGXFWV
YV SLOO IRUP
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2PHJD IDWW\ DFLGV 5HGXFH ULVNGRU KHDUW GLYRAPVWULDO IRXQG
K\SHUWULJO\FHULGHPLD GHPHQWLD PJ G RI (3% DQG ;
UKHXPDWRLG DUWKULWLYV '+$ GLG QRW UHGXF
LQIODPPDWRU\ ERZHO GLVHDVH FDUGLRYDVFXODU ¢
WKH %ODFN SRSXOI
UHGXFHG ZLWK VXS
ZKHQ LQWDNH RI IL
ZDV ORZ

$EEUHYLDWLRQV &)8 FRORQ\ IRGRERYDKQHWH®RGP\DF+E (33 HUBRPDSHQW
KLJK GHQVLW\ OLSRSURWHLQ ,%,68 L UWQMWHECLY I FDHG X\QICGAPRBH R IQRVIRU Q D
PLOOLJUDP 1$)/' QRQDOFRKROLF5HRPARWPR IDQEHG LM DHHO BZH Q FHWWEV SR RW
7ROHUDEOH 8SSHU ,QWDNH /HYHO 97I8UDCLWDPLQ ' DQG 2PHJD

$V GLVFXVVHG LQ FKDSWHU RAHOLYBRN OXWHI DH QW D VI HAUB@AHIBNSHGE H/WI
DYRLG GHYHORSLQJ D GHILFLH@AVDRNKHY'DAWBDW\DWHHI HIHH @ BH XMW VD QG
LQWDNH DQG QHHG IRU GLHWDWLYX-$GOBEBMQWDWLRQ WR ILOO LGH

(IILFDF\

6XSSOHPHQWYV FDQ SOD\ D UROHY H @ &HD¥D BV FEIRIQY P N H VI FDUVKALN H LIRK . QQv
ZKHQ IRRG GLVOLNHV DOOHWXOW LRQBYRWU GLIWWRIORIUB QB W\ RKOD[D AR A B
YLWDPLQ ' LQWDNH LV GLIILFXDWWKR] D VKK B ®@HGBDHBD SWHR CRBW 8 S\WHO B QU
SURPRWH RSWLPDO VHUXP OHYWR® HBKIRV GUHWW\ ROWDRKQH DXGWRRISURI
KHSDWLF DQG UHQDO IXQFWMRIPDQH B Q0B EVCRH UMR XOLFUML V B B/S30WARSHHQW B WL
DGGLWLRQ WR EHLQJ FODVVMLHG IDW RFYDWB BL @ L VEK AD XQKH &HW KRl ESROGH
SURPRWLQJ KHDOWK\ VNHOHW DOI® PRRG KHDOWKKHDOWK DQG RYHUD

2WKHU VXSSOHPHQWY DUH FRPPRIHDHWHRRXHQ B8 MW FW R HYY RDG K DIV \QI
SODQQLQJ IRU SUHJQDQF\ RIWHMQI R FDDXNELHY 1 VXS S OHH® G QWY VR QLMK WRKE E
GHYHORSLQJ LQ EDELHV $GGLWQRQDRERPEVXSW®QR O HQ W\ \F RO MIEHRQD @® q
PD\ VORZ YLVLRQ ORVV LQ DGX®WNQHWHKNDRIY) UHODWHG PDFXODU G

,QGLYLGXDOV ZLWK FRQGLWORW®WV RVK D ®VRKG WHHR @ RH DIYDLLROOE PRIF BIR QW D
PHGLFDWLRQV HJ 33,V UHVHWWDRQV RIJW KD H D 8 WUHR/IHFWAH RMFY Q\B\DXUH
IXQFWLRQ HJ NLGQH\ GLDOXVIHVRPBHDWDREMRSISIOMRHRWNLWR DYRLG

(IILEFDF\ FDQ EH GLIILFXOW W@ BYDHOWDFEGMH E B VDY L FOODWHCS S\OH P & O WR L |
SDUWV DQG RU WKH DFWLYH F OSSR HAXW QF RAGKWID D& W& Y HQ L @ KUHHRSQ W Q R/
VWDQGDUGL]DWLRQ RI SURGKH WD NHXE RUISGEQWVEMBDKNY IWHGGIZY GLH;
WLQFWXUHV RU HIWUDFWV WHMVSRDGEBBMVRGP L QM W K DEDLHNHIEG FBRYBMAVH R
SURGXFWV EH VWDQGDUGL]HG ZKIDRKOPDNH@JIJFRPSDULQJ SURGXFWYV FK

6FLHQWLILF HYLGHQFH WKH |RUDGFMLERQ UR O HW H G HQF HEIBVR Q \J \DXES 6 F
GLVFHUQ IRU PDQ\ UHDVRQV H, W HPERP EHQ G DIMLARX@W EW RDKN NY R QOR E DB
LQIRUPDWLRQ LV IURP VPDOO RRWXBLEMV IHNLHEGH @FHG LR RIRBFERIQW BRQ
IXQGLQJ VRXUFH PD\ LQIOXHQFHs D WG \DUMSE DMLY DRGI RUGHWDRY DJH D

SURYLGLQJ *XLGDQFH IRU 8VLQJ 'LHWDU\ 6XSSOHPHQWYV

‘KHQ SURYLGLQJ FRXQVHOLQJ DLHGV D XY NDYSABLCRHPH ORWY X V HE 3 UWEDHOG | DEFUMR
VXSSOHPHQWY VDIH" :KLFK DUH WKH E&&WY LIGXD O KOH\NHION FVRL BHE'S & F\B B Q

&RXQVHO LQGLYLGXDOV WK DW O ROHDROA R\ QALK H VIX\OGH OLLQUBOE TR R @ FFHR® \GX
SK\VLFDO DFWLYLW\ LV VWLOWDXSHBHPWDW VH Y6KGS ZA&HH @ WV N IDRR. R WRJ HSX
RU ILEHU ZKLFK DUH QHFHVVDBELDOHW ZUW K RPISRQW R WD/Q ® VAHRO RQWV ¥
FRQVLGHULQJ WKH QHHG IRU WXS$IS GHFR© WVQIZIDH RR@NO MQRH & RLEXSC B U P K £
ER]
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:KDW WR &RQVLGHU :KHQ 5HFRPPHQGLQJ 6XSSOHPHQWYV

¢ SHYLHZ WKH OLWHUDWXUH IR QWILKMHWY D&HXW VH HINHFDFY DQG SRWH

e $UH WKHUH JHQGHU VH[ GLIIHUHQFHYV IRU GRVDJH"

e« &8RQVLGHU FRQYHQLHQFH LV WDBNHDILWKIBE"VXSSOHPHQW ZLWK IRRG

e &RQVLGHU VXSSOHPHQW IRUPVHBW DAIOIXEGH SR 2G HRD SR XY ORS WLIPBD@ SDW
e« &RQVLGHU WKH FRVW

e &RQVLGHU WKH UDWLR RI EHQHILW WR SRWHQWLDO KDUP

¢ &8RQVLGHU WROHUDQFH LVVXHV WKDW PD\ DULVH

e« (YDOXDWH LI PHGLFDWLRQ VXSFFXHWPHQW LQWHUDFWLRQV PLJKW R

e« (YDOXDWH LQ FRQWH[W RI HVWLPDWHG GLHWDU\ LQWDNH

'KHQ UHFRPPHQGLQJ D VXSSOHPH@MULMW LW KFROR B WIDQ W MARWBEBEYKL D D X
ODERUDWRU\ 3URGXFWV ZLWK WKH 8® BWLRBPDKRSH LEDH H® 3Y HRULL |LGYWGOWHREL.
FRQWDLQ FRQWDPLQDQWY RU WRFIDI@QVERHHWHVKH & $DV) G0BEVRBEBHE §QRD|
VKRXOG DOVR EH DZDUH LI DQY N EIHMQ UMFRR B HQ AW DRQMVKD/XFK DV WK

5HDVVHVVPHQW RI QHHG IRU PRV QX8 & H/X SABR KSRHMOHAPW Q R QUIHG WIHL € L Bi
RYHUFRQVXPSWLRQ )RU H[DPSOH HKRIWH®R$HW VEIU YE M® PALQV K XUS RY G\R
VXSSOHPHQWDWLRQ LV RIWHQ IRKMHGUWBRP BHQGRGVIRU WUWD RAEGEBHGEN
JHQHUDOO\ QHHGHG WR PDLQ@WBURQXWMW K@ W6/H HJ IF KID\$GLHIIZ & R ¥ H&HW.FE LI
GLDJQRVHG

/IDVWO\ WKH 2QOLQH 5HVR XU MDD MOH] /O ERI[RO L K WIVOWHKY R X U B MABRNYCHEUHV
RQ YDULRXV VXSSOHPHQWY SHUWRVYLDOHVRLEGILBLFHFW \HYD @B QERNOH'V 3 &
GDWDEDVH WKH *HUPDQ ( &RPPLVVHRQQD @06 QPR &HIMW B O RDUR YR BAD HY
UHJDUGLQJ SRSXODU UHDVRQVWKR X H O/LDQULLFRDXY WX IS 0 BIQHRFWWVWAO D Q IGF DQ\
PHGLFDWLRQV

2Q0LQH 5HVRXUFHYV

e SERXW +HUEV %RWDQLFODHPRWWDIOH60ORDQ HWWHULQJ &DQFHU &HQWH!

e GROVXPHU/VRPRFRQWHQW DYDLODEOH RQO\ WKURXJK SDLG PHPEHUVK

e 'LHWDU\ 6XS9@BHPHQWYV

e 'LHWDU\ 6XSSOHPHOQWY KDIDWRRQDIOGQVWLWXWHY Rl +HDOWK V 21ILF]

e "HUPDQ &RPPLVVLRQ $PHULFDQ %BRWDQLFDO &RXQFLO

e IDWOHG 3UR BGXEWVWFULSWLRQ UHTXLUHG FKHEN \RXU OLEUDU\

e SHVRXUFHV IRU +HDO NVDXWLRQD QU QVWLWXWHY RI +HMHPWMR W DIUD\WILERE® DOV
+HDOWK

6 XPPDU\

'LHWDU\ VXSSOHPHQWY DUH XWHG BQERWHGL RW B VRH \D GCDX@®V WKIR AXBISDE B
ELOOLRQV RI GROODUV 6XSSOHPWRWYUKDM¥YH AHFRRQQ IDJBHGRENW Y UGG \SE
ZRUOGZLGH +HQFH VDIHW\ FRQFHWLQ¥X W ERX® G HGXGDWRRPFN RI RYHU

&RQVXPHUV DQG KHDOWK FDUH BDRTUHGHYY VEBRXO & IE S RMG-RZHIEE ZLHADH ©
SXUFKDVLQJ DQG FRQVXPLQJ VXSS®KRMNQW®WVEH L\W K UR XDGGD W DR HDRK W RIE
RYHUDOO KHDOWK DQG ZHOOQHWVQZLGNK W RS S @ B AWHQIW DIVILR @ RAN\ELERHIU @ ¢
DQ LQFUHDVHG ULVN IRU GHY HORSL@FL B VG KDY G H\QRGLDK B @ VG4 L

&KHFN \RXU XQGHUVWDQGLQJ RH WWKAW LKFKIDESPVAILY Z WW KW KHVH LOQW
.H\ 7DNHDZzZD\V

e« 6XSSOHPHQWYVY FDQ EH FRQVLGHUHG WR PHHW QXWULWLRQDO QHHGYV
e« 6XSSOHPHQWYV PD\ EH HIIHFWLY HOLRQAHGQRW HRP R IPEGXFDO FRQGLW
« ODQXIDFWXUHUV DUH QRW UHTXURGEFWR &H PRUH/ WU B WIHQY DVKWR R Q SW K
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e &RQVXPHUV VKRXOG EH FRXQVHOHGIRWR KKHMOW K KIRDG 2 R R G Q HD\S\E | BRODES K
WKH GLHW QRW EH D VXEVWLWXWH
e )LEHU FDURWHQRLGV SKHQROW UILOHIWRD RILW W QRIURWIKRW ISKFWRGMNG L (

SHIHUHQFHYV

86 )RRG DQG 'UXJ $GPLQLVWUDWLR @ DAUX HAX/S ISROGIP IDQ\E VD @3 GHDWWH B Q) KEE
'HFHPEHU KWWSV ZZZ IGD JRY IRRG LQIRUPDWLRS 6 RPN @ WVUNVXXWVMQL]
GLHWDU\ VXSSOHPHQWYV
=LRQ ODUNHW 5HVHDUFK *OREDDLGIOHWHDLRK/ E6'SOHPEIQWOLRQUNHW =
-DQXDU\ $FFHVVHG KRMHPEHUOREHQHZVZLUH FRP QHZVHQH®HRED
‘'LHWDU\ 6XSSOHPHQWY ODUNHW ZLOO BGHROKOB&NHW %H DR RBKLIQW P O
OLVKUD 6 BWLHUPDQ % *DKFKH -- BIRWLXFKPDRR QJ' DIEW D UAVV BEEEBHIG
%ULHI
86 )RRG DQG 'UXJ $GPLQLVWUDWLRY PBSGDWEGHWDRH\ VXSSGHFHYWHG
KWWSV ZZZ IGD JRY FRQVXPHUV AR@WXPHU XSGDWHV IGD GL
VXSSOHPHQWYV a WH[W ,I D SURGXRXV LSURRBXG® GDQRP WKH PDL
86 )RRG DQG 'UXJ $GPLQLVWUDWLR @ UOXWLHFEWE*RR G UHIXOIDWWRKQY Q3 ¢
$FFHVVHG -X@WWSV ZZZ IGD JRY GUXJV SKD WVPDAHXWILW DR R & CPMLOX\ DV
FJPS UHJXODWLRQV
$XVWLQ 6% <X . /LX 6+ 'RQJ ) 7HIIWRD GREXWBKRYEFHSHRBQWXWRO G
EXLOGLQJ DQG VH[XDO IXQFWLRQJHIWISWU FABIREBUMMQ RABW E EXUGHL
M SPHGU

86 )RRG DQG 'UXJ $GPLQLVWUDWLRY G/IDH\@ VUGV XS R G X P W W\D US\SHIADWCH
1RYHPEHU KWWSV ZZZ IGD JRY DERXW |G D LIGOQWSLKDW B D R\ V VX GHDQ Y VWAH
GLHWDU\ VXSSOHPHQWYV
1IDWLRQDO ,QVWLWXWHYV RI +H DV WHWD LL\F ¥ XFSIS @ H MHDQW 8 X 3 B D W PRRQWQ H

$FFHVVHG -X@MWWSV RGV RG QLK JRY IDFWVKHHWYV :<17. &RQVXPH
/JRQJ - )'$ DXGLWV FOLPE LQ )< DFROLGMIHNVDU\ V¥ESEMPHGQWXIQH
ZZZ QDWXUDOSURGXFWVLQVLGHU FR PGLHHIXDDWARLS SIGHP B QG WDF EQOLWE |
86 )RRG DQG 'UXJ $GPLQLVWUDWLRQ 83®IDWHKG) ¥ B GO3 UR G X F \WF IHWVIVED
KWWSV ZZZ IGD JRY FRQVXP H U VUDKBONKR BIXFXNG G/IFD B ¥ IKHD O WK |
$VKHU *1 &RUEHWW $+ +DZNH 5/ &RPRQQY IGHIXE DEP WHYBOW L RREBS O

30DVWLF VXUJHU\ PHGLFDWLSRQY WHD O WK LE\ \EW HRU $ BAHIHHG - X Q H
KWWSV ZZZ XFODKHDOWK RUJ PR G&/XADIG W\HSLYWEHQ W XWH WRX BRODAUH G L
86 )RRG DQG 'UXJ $GPLQLVWUDWLRRQU\ YHRIIPOMPLHRIDVRIQQ VY H B G EMQGVLY [D G
$FFHVVHG 1RYHPEWBY ZZZ IGD JRY IRRG GLHWVB\OWMESS GH A WO\
LQJUHGLHQWY DQG RWKHU VXEVWDQFHYV
-RKQVWRQH - OHDGH 0 /DX]JLHWYHHQBRPRIUHYBEQ®HLRGRWBEFKHDO &
LQYHVWLIJDWRUV DQG WKH &DQEEHPQY KU SVUIREL® \® DY RQ LLIEFE GHRMB Y
FULWLFDOO\ LOO SDWLHQW$0® UDQGRPL]HG FOGRLFDO WUMD®D
1IDWLRQDO ,QVWLWXWHV Rl +HDOSWWDRPILEH RBISGBEWBG\-8X0SSOHPH®@FFH
KWWSV RGV RG QLK JRY IDFWVRABWYV 9LWDPLQ' +HDOWK3URIHVVL
&KHZ (< &OHPRQV 7( $JURQ ( HW DG GLRJJIONMWUHR & X MIF[PRHWVKR K B GG (F
VXSSOHPHQWY RQ DJH UHODW ME \PLIRRX 05" & HEDISR-SIKMWKIDROP B O R J U C
MDPDRSKWKDOPRO
'UDNH 9- 7KLDPLQ 2UHJRQ 6WDW H WQMYH UMLAVR QXQWXIL B QYO L@ R UG DWW
$FFHVVHG OD\KWWSV OSL RUHJRQVWDWH HGX PLF YLWDPLQV WKLDPLC
'UDNH 9- S5LERIODYLQ 2UHJRQ 6% DQOWHV & Q/LXWWHH VAIWAU RIQQXXWU B B QG QOWR L
$FFHVVHG ODKWWSV OSL RUHJRQVWDWH HGX PLF YLWDPLQV ULER
'HODJH % 1LDFLQ 2UHJRQ 6W DWHNE@LMWHH VR MAU RIQQOWU R BIXQOW Q@I RUP DV
$FFHVVHG -XQHWWSYV OSL RUHJRQVWDWH HGX PLF YLWDPLQV QLDFLQ
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'UDNH 9- )RODWH 2UHJRQ 6WDWHVBRWHHOYEWR QXWX BOWORQRUPNWL
$FFHVVHG 1RYHPEMWSY OSL RUHJRQVWDWH HGX PLF YLWDPLQV IRODV
'UDNH 9- 9LWDPLQ % 2UHJRQ 6WDWH \8®WHH W\VLEWR QXN BQWO,IQRUO
$FFHVVHG 1RYHRBMWSY OSL RUHJRQVWDWH HGX PLF YLWDPLQV YL
'HODJH % 9LWDPLQ & 2UHJRQ 6QWD\QM VB QW XMUHV LOLF URQXW BDKQW ,QIRI
$FFHVVHG 1RYHPEMWSY OSL RUHJRQVWDWH HGX PLF YLWDPLQV YLWDI
'HODJH % 9LWDPLQ ' 2UHJRQ 6W DQWHV & Q/IXYWHU VALIWF\U R IQQXXWU B BI ROV Q@I R U F
$FFHVVHG 1RYHPEMWSY OSL RUHJRQVWDWH HGX PLF YLWDPLQV YLWDI
/JRQQ ( %RVFK - <XVXI 6 HW DO +23( V@G W 20I( HR®? 7 LRI DGR QY WWW P JDL
FDUGLRYDVFXODU HYHQWY DQG FDWE$IHU D UDQGRPL]HG FRQWUROOHG
GRL MDPD
-KD 3 YODWKHU 0 /RQQ ( )DUNRXW 0 LWIVKXL BV DKHS DFDW IGR. [R. GID\QFRA O D U
HSLGHPLRORJLF DQGS®QLQWIBDOQWIH® O GD®RL
.OHLQ ($ 7KRPSVRQ ,0 -U 7DQJH® \&EHHW \D\D RO ISWRFMWD WBQFDQFHBHW
BUHYHQWLRQ 7U-$SD® 6(/(&7 GRL MDPD
'HODJH % &DOFLXP 2UHJRQ 6WDQWWLQLXWHV DWK URQ@XW WBIHK@AL Q@ IRUP
$FFHVVHG 1RYHPEMWSY OSL RUHJRQVWDWH HGX PLF PLQHUDOV FDOFL
/RSH] &DOH\D -) 2UWHJID 9DO-@ JDBRURRGGHIXH]OD® O BUW-Q 6iQFKHIOFL(
DQG YLWDPLQ ' GLHWDU\ LQW DW HY RQNVBIIP\DNW R F FURHOYR. bl A FDNGDEO PRDVIDEF YD BB B
&DXVHV &RQWURDO GRL Vv
'HODJH % ,URQ 2UHJRQ 6WDW I \&QWXMUH/ LW\FURQ@XWBDMNQWQ,JQIRUPDWL
$FFHVVHG 1RYHPEMWSY OSL RUHJRQVWDWH HGX PLF PLQHUDOV LURQ
9ROSH 6/ ODJQHVLXP 2UHJRQ 6WD VQH \&Q IWKHUH LOL\F U R@XW 8D KQMQ RER |
$FFHVVHG 1RYHRBAMWY OSL RUHJRQVWDWH HGX PLF PLQHUDOV PC
L QVWLWXWH RI OHGLFLQH 3D @H G IRIF 0 LIFFUR QY WIH.IHQW @ F B K QR SWDI HR/QI R |
&KURPLXP &RSSHU ,RGLQH ,URQ 0DQSDQHNRIQ 0RIDAPGHRYR RQDIGF BEQE +

'H\QR 6 (QH\HZ . 6H\IH 6 HW DO DARFDRRE DG VO3 HOWE HRV HFVY. @@ Q &/ VW ]

PHWD DQDO\VLV DQG PHEMDHYHI KW \&G\DLLRQ 3 UDE WL M GLDEUHV
.L]JLODVODQ 1 (UGHP 1= 7KH HRHFWQRIDG RIQHRR@MWX PP\RXRWRQ EORRG
LQGLYLGMWDOMRRG 6FL GRL

1DWOHG3UR *LQJHU 8SGDWHG -XQH KWWS$FFRHVWHGD-XONGLFELOQHY W
FRP HJSUR[\ OLEUDU\ DUL]RQD VWGXSGBWBDENVHURREVKRQE® DVS["SUF
7DYDQ $ 1RURRIJL 6 =DPLUL % WHMWRD O H @Y DHODADW UR © HWIKQH A-R PHERL @ BIWELQR(
LQIODPPDWRU\ LQGLFHV D YWORGEGRWIUHG FORQLFDO WULDO ]
=KRX '" /XR 0 +XDQJ 6< (IIHFWV D QRO HFX DQJLQB\D R G UH\HY & HDBIBWEHHZO C
GRL
'"HODJH % &XUFXPLQ 2UHJRQ 6WD,\WMVBIQW X WV LOW F U/R Q X W (3 DXQ@W QX@IR\U
$FFHVVHG 1RYHRBWAWSY OSL RUHJRQVWDW H RKGP IPAFOGL FXWDRX PILDE \
1LFKHOH 6 3KLOOLSV 60 %RDYHQWXHWWDQ¥N &WR YOVL@W OLDNVH ® XR RGHE 6 H
PDVV LQ KXPDQV D ®R9SBMMLIR®WHXMWHFZ OHWDE GRL DSQP
+LO0O & *XDUQHU ) 5HLG * HWIDP $VKR F QDWHLRED WRLLR QD RE & RIVWILBMLD RIS
WKH VFRSH DQG DSSURSULDWBDWX S H YR1DVKH RAHHQ\W HBURRE +RIWD W R O
QUJDVWUR
-DIDUQHMDG 6 B6KDE %LGDU 6 6SHDINPNDRRGL 6D WDAWXLDQ ' D GHANRELRW
DQWLELRWLF DVVRFLDWHG G LEDXUWW QRIV V@KBIGKKO@GHU O\ | IHRBUDWAOLD BH DY
GRL
+DGL $ 3RXUPDVRXPL 0 1DMDIJKR QIO DGHK $ &&BIUI IGEW RIPDSS QB HFY
DQG JO\FHPLF SDUDPHWHUV D VDOWHR/DRVLE DUHR.PLAD®R GIRIPSIOB-DE0E QYW L

GRL \Y z
6NXODV 5D\ $& :LOVRQ 3:) +DUULVLGVHWRUDWKHEPRHIQD JHPWEWDR| KIS H L
DGYLVRU\ IURP WKH $PHUL&IDUF XEBDWWREYVRFLDIWLRGRL &,5
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ODQVRQ -( &RRN 15 /HH ,0 HW DO 9,7%$/IDAMHDDFKGMRRE DDHYBE W)L F
DQG FOQFEH® - OHG GRL 1(-ORD

7KLV SDJH WLWQBHG\ 6XEY¥ VKDUHBYXQGHYOLFHQVH DQG ZDV DXWKRUHGQ® DUHPRID[MIG
VRXUFH MWKDWHZDDV HGLWHG WR WKH NWHOHY DSIOD WIWOUPGDUGY RI WKH /LEU
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%LRDFWLYH &RPSRXQGV

, QWURGXFWLRQ

%LRDFWLYH FRPSRXQGV DUH QGR/HW HQW RRG \E L RS IRFOH/F XODJRGA BBHIYWHIUEDR) ® A
DQG SURPRWH KHDOWK EXW DUWRERWPW R DRNU H® VRUF DIDROZHEK IS I8 RVR R Y X W b
RUJDQRVXOIXU FRPSRXQGYV WHDW KHY M QMWL BW G O/BHY R VAR EFOE R WV D IFQ(
LV SUDFWLFDO DGYLFH DLPHGRDW HR@ XM LRI IJEWRBIFMRQ\HX PBMSRXQQ G V

7KHUH DUH OLNHO\ PDQ\ PRURFEWRH®BD R § LIGH QOR\R.GL GV ISIK UWL®@ B/ UMD ORNR |
SURELRWLFV RPHJD IDWWV DFQGWWBRRD®DWRQHY VWHURO

7KH SRWHQWLDO EHQHILWYV &LWRXULRKY LG HFWDSIWHW H U G BIVBRIRIXWR SXIRLPG
HDWLQJ SDWWHUQ DQG GRHYHWR W YQHF B §RMKIHL SWKRHP RVMM DUGE\RES S ¥ KD F&
OHGLWHUUDQHDQ GLHW KDYH HBBWIHSURYV H[LMPKS @ N © VRL SHODHWE B\QHHD VW VS U
DQG WUHDWPHQW ,W KDV EH HJF HK\BIR AW L BH0G! VE K R BVF W K ¥ N8 BVRIRISIRVX © B V
NH\ UROHV PHFKDQLVWLFDOO\ LD W K&D 9 B FEHHHRX & HKPHR@WWKU DRMQHG LWV W K

%LRDFWLYH FRPSRXQGV KDYH ERQWRSWHQP B F WD QU VWP\Q HRU JD N E WD/O G\Q W
SURPRWHY D YDULHW\ RI QXVOWGLBOQRYUGHKDZEROH UPRGY RREIREEWDYD LK
YDU\ DPRQJ SODQW YDULHWLHV D@EWDEHEHDQIGHRW B GS BH BEDUMLVWURI) WHF

'LITHUHQFHY DPRQJ LQGLYLGXDGEWRQNVOXGNVOWI KH®LH®OLOV R UV W RIXWU VDKQHGU a
ELRDFWLYH FRPSRQHQWY DUH BEVROUWHEBDWE G\ P KRD BRIOH | HHF HBE®/G W KX
PHGLFLQH HQFRXUDJHV GLHWVSRXRGWW MYKDWR | FRIHRDW W LR HHBERWO @ LKW D
SUHYHQWLQJ GLHW VHQVLWLYH GLVHDVH

%LRDFWLYH &RPSRXQGV

<RX UH OLNHO\ IDPLOLDU ZLW K FKKIHG WGIW P | LAX'S @ X WRR.GWL R MWK HR R GVR K L W
KHDOWK <RX PD\ KDYH H[SHULRMQORVHEGKEHMMKI R RGAH LQIMRL CRIXRHRGU HAK H ©X
ODWHVW VXSHUIRRGY DQG U HMVNWDKEIIDONRH @ HEF LSH CoHNCHHRISRIBD® WRU S QRS

+DYH \RX ZRQGHUHG LI WKHUIQGWWKFL KM IBEP W KB % RK W KEHSKELR SKR®W LAD)
DWWULEXWHG WR HIIHFWLY H HPWDW NW WH BIX E D VAN VOW H G GLER W\ MR L R IQHTNX R K
DQVZHUV WR FRPSOH[ KHDOWK VWH M PSIHRUQWV LX¥R B O @ROD WHH® M\JUDARR GVK B!
RYHUK\SHG KRZHYHU LW WXQRW RXQW MKW ZNLKHK R R @ FVHFSR/E R MWW CLG WP MARL
WKHUH DUH PDQ\ KHDOWK SURPRWGEQH VR R3 VZ WHRWHKK-HRR WHK HU ®R) HUBIDBH O H (

:KDW PDNHV D IRRG HDUQ WKHXWK WIXH IRH LWXBE WUD' { WHDQ@ GEXIREG WKE WIR Ul
WKHUH LV DQ HOQWUULRPP LWMEVY HBKIWFWILRIQPIUD VXSHUIRRG DV G LEHHKQIHQLF
SHUVRQ V KHDOWK 1XWULWDR® K [SSHHRPRW UQRIIHRR WRRWE E V HYWIFER®R® B W\L ¥
VHH 7DEOH

6RPH RI WKH PRVW LPSDFWIXO BURPFWKWMHPRRPISRXQQV FRPLHGW KRB | IKHX
GLVFRYHUHG LQ SODQWV +RZHW¥WYHRD QWPR EH GIKHWIREG KARDWDWKHUMW DWR E

7\SHV Rl %LRDFWLYH &RPSRXQGV

6RPH RI WKH PRVW ZHOO UHVHDUWHKS&\\ERRXMNWLLYHH WR P $R¥ Q& G\WMH U SHR@
RUJDQRVXOIXU FRPSRXQGV 2WKRIRSRXDRBESOMHY RRREGLRODFWXGH RPBUBEL
SURELRWLFV VWHUROV DQWG FRDSORAN H VHIR UHE/OWR P H RIKQG\H LROHVRWL ELL
ZH HDW KLJKOLJKWV VRPH RI WK3RWHWQ MOLOL K HHDYOLVE K @ FHH I LMPRFHXD0Q @ U

TDEOHALRDFWLYH &RPSRXQGV
%LRDFWLYH IRRG FRPSRQHQW JRRG VRXUFHV +HD
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SK\WRHVWURJHQV 6R\EHDQV I10D[VYHBS W IRDDVNY HFEHORS/D XOHX

DSSOHV EDUOH\ KHDOWK FDUGLRYDVFEFXOL
SUHYHQWLRQ
3RO\SKHQROV *UHHQ WHD EHUUBKQW LR ER D Q WHSEU RISHIN WHH

QXWV YHIJHWDEOHV JUDHQWFMHYUBWRWKEWYDJIDLQ
SRWDWR WXUPHULF JLQGHMOERWHWHSRI®OHLPHU V C
FDUGLRYDVFXODU GLVHD\

SUHELRWLFYV JUXLWY YHJIJHWDEOBUBRY Z&KR OXHIU DRQ \E HQHJ b
JDUOLF RQLRQV OHHNV JRRFRQRGLJHVWLEOH FDUE
ILEHUV DQG UHVLVWDQW
IRRGVY LQFUHDVH SURELR)
SRSXODWLRQV

BURELRWLFYV <RIJXUW NHILU IHPBURVHG XRRIENDBWK MHIQ
NLPFKL IXQFWLRQ SRWHQWLDO P

PHWDEROLVP LPSURYHPH(

&DURWHQRLGYV <HOORZ RUDQJH 3D8BRWHE HUX KW P WK D C

YHIJHWDEOHY OHDI\ JUHHQWH YKHUE F DRI-BHWR W V
PHORQV WRPDWRHYV

2PHJD IDWW\ DFLGV JDWW\ ILVIKKHDI&DVYGORRKRRDVPOFNH WKS SRL
VHHGV IOD[VHHGY HQULRKRRG GHIUWM\H VIPSWRPV K
UKHXPDWRLG DUWKULWLYV

7HUSHQHV &LWUXV IUXLWV KHSEWIDQGQ QBPPPWRDQOBRY
SURSHUWLHYV

BWHUROV DQG VWDQROV 1XWV VHHGRZHWN HFWBOEMWHIORO OH
HQKDQFLQJ SURSHUWLHV

6X0OIXU FRPSRXQGV *DUOLF RQWR QW QMULAILIGI@RW VS Y R SHIW DVE (

HITHFWYV LPPXQH HQKDQF
EORRG SUHVVXUH UHJXOD

2YHU WKH SDVW FHQWXU\ Q XX\HG WIRR QQY HIVHNLW DWW VDIQOLY B GHERBWWH, @ KDKAH ¢
WKH '$6+ DQG OHGLWHUUDQHDQ GLHWDSIVHE WKKDRYHYBPHDWHLE® Q¥ UMHY P\
EHQHILFLDO LQ PXOWLSOH DURDNRQ RIQLOWKHDWP BQWHDVH SUHYH

SHVHDUFK KDV IRFXVHG RQ W K HHX® GGHLUHONDQJ B B WKADHILLY VP V ZKIL WHO D@ PO X\VR
PHWDEROLF HIIHFWV RQ WKH JXW ®ILWU R EDRMD Q7 & HH'W6 $ DD/ IG0X @\ IDHIGHW
IRRGV DQG UHGXFWLRQ RI PRVHPKSIOK X $SDRY H P QI6GY IRRGWD W\ @ CDMRVH F 8
LQWDNH RI ILVK ROLYH RLO Q8 \LK KHUEWL Q@G UHORJ QW] H ¥ HERDRAS RUXKGK
GLHW SDWWHUQV DUH OLNHOW RPHPPD Q\FRMPRWDLEX WY 8l GDHEMIRMWIKQE HQH I L\

,Q YLWUR DQG DQLPDO VWXGERR S RO)QGELF BMHIU W KX & L B D FWRFRIK RDQ LW\RM B
SURPRWH KHDOWK HIIHFWV )RU H[WRDO SR UWVRQV R RRRD®GULLVXFIKQDE
ROLYH RLO WR WKH 0HG LW HUUHDQYHIEEQ WGKLHH W LK/ IN Y B HG R\ \DUEHRIVLIAR F FQ FMGLL F
OHYHOV SUHYLRXVO\ GHPRQVWUDWHG

3RO\SKHQROV

BRO\SKHQROV DUH QDWXUDOODBVFXKDWQK DSYGHD QRMD S KM K B B IRIFVRLMFU QQ)VSD R
VFDYHQJHU DQG UHDFWLYH RRPHGDWENMHALB D PWK B WV KR WQ ARQEY DVBEXRWFH B W
VXFK DV FDQFHU FDUGLRYDVFXODGLOEVYMIHWH &R'O\IKH® RO\ HFRPBOK G
IODYRQRLGY OLJQDQV VWLOEHSIHKDY @QXBHKURRW VK BDFLWWJRVEK W VHH

7DEOH3RO\SKHQRO HM\EHIRDQWK %HQHILWYV
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3RO\SKHQRO W\SH JRRG VRXUFHV J)DFWV DQ(

JODYRQRLGYV &LWUXV JUDSHV HHBWI KNVUGYHU USRI SK S KA
FXUUHQWYV EXFNZKHDW BIXRDF WIHHIG \D QRIOURR[Q @ D Q
EURFFROL SXUSOH FDEEDQHO BERXMHWRUNHWRHWY <
SDUVOH\ UHG SHSSHUV FDQWLRWHD/FKROEPRDGLVHD\
VWURNH W\SH GLDEHWH
GLVHDVH

3KHQROLF DFLGYV YUXLWYV YHJIHW DRERPHED W KRIOH UDBLBROV [
FDQFHU DUWKULWLV DXV
&9' DQG QHXURGHJHQHUEL

2WKHU SRO\SKHQROV *LQJHU +HDOWK HIIHFWV DUH PDL
JLQJHURO D SKHQROLF F
DQWLQDXVHD DQWLR[LGD
LQIODPPDWRU\ SURSHUWL

/LIQDQV (IWUD YLUJLQ ROLYH RHOXBBG QWU NRRLROVDQG
YHIJHWDEOHV JUDLQV IUXLWV VHHGV
6WLOEHQHV *UDSHV EHUULHV $SMOQXMODPREOWRQH SUR

KHDOWK DQWLR[LGDQW S

7KHUH LV DQ H[WHQVLYH D P RXIW SRIOUSIK/HORGK REX W QLGN WA\ MR @ DXEQFAOX
PL[HG GLHWV ‘'LHWV ULFK LQ S/RIKO\SKHGREWM® UHVIWRR M\BWH @RBEW WP ST
ULVN DUH RQJRLQJ DQG ILQGLQJV KDYH EHHQ ODUJHO\ SRVLWLYH

)DFWRUV LQ WKH GLVFUHSDQFQHW R QXKOXAEAN ER Q CLOHVHIHYVF RREBRFOXRSLLHV
JHQHWLF YDULDWLRQV LQ PHRMQDER®LYW ¥DBDH\WLBOD E LDMEHBDQDPB/LRBOW LFR

RI WKHVH FKDOOHQJHVY D UHSRYIULWRQY FPRRBSEHQR O HHRABRXRQGBHLU
PHFKDQLVPV DQG FXOLQDU\ LPG6OLFWR IDRBOFP XIDNWKHIQNVQ YA RBOPWIHEDVH FD

YODYRQRLGYV

JODYRQRLGV DFFRXQW IRU P RR/R\S RX Q\G\H D3QLGI \B D U\ VB K H PREMF EHR IDXFMMKYHA
LQWR VWUXFWXUDO JURXSV RUMBBUGKHEG WRSHIV RLQW KN CRWW R B FHL QY
SUHVHQW LQ IUXLWV YHJHWDERG®NLGWHDRXM®EGLORERD UZKGWMmGE WILR[USE T
LQIODPPDWRU\ DJHQWYV ZKLFK PUSVRWHKEWR QLB LIQIWRECWWRYHDQG $

JODYRQRLGYV 6XEW\SHV

JLIXUHAHUULHY DUH ULFK LQ IODYR @RLQIBLFWoHIHM HY E\FIXEMHGE ' REGHU

e AXHUFHWIFRQWDLQHG LQ IUXLWYV HWUWSHNL 0000 BSWOMV BB GULLGH \E XFHRDH

ROLYH RLO DQG JUHHQ WHD (HIGXELLVWQV I/ VWV URWN B R &H QDL 6 HR WX Q
LQMXU\

e &XUFXRVMQFRQWDLQHG LQ WKH VSLFHL@XWAVMHEQ PKHEKFKDRW ERIU @ HKQ\M &

LQIODPPDWRU\ DQG DQWLR[LGDIQWHB8HERP 8 LWWHPWHDW E® O LEDHLQQJ GMKDHYUHY |

EHHQ LQFRQFOXVLYH 2QH WK H RIUHUBHHLFRHV LIQY MAKWL I DW HPE ALWR EIKPMH GSLU
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ELRDYDLODELOLW)\ DQG SKDUPDFROWJIKBD CEBR Y LLW\RR H B X GRYQKDOD B 1§
FDOOHG SLSHULQH LQFUHDVHY ELRDYDLODELOLW\ RI FXUFXPLQ

e« SQWKRF\DQHQADWHU VROXEOH SLJPHQWYGUEHWSRQVXEWM DRUG UHHG HSWOLES
FXUUDQWYVY JUDSHV SXUSOH FDEHDIHQ\D S8 VBN DRMILR RH\D GVW\FMBIRHR
DQG DQWLPLFURELDO DFWLYLWRHOWRWMEDW KPDWORWK DYQ 8 XKOHID B B\ HIKR R
EODQFKLQJ LV UHFRPPHQGHG ZKFWLWIUWLRI WRRR & HVLHIK Y IHQ WDKHWVEKIRFED D (

« JODYRIQMHVFRQVLGHUHG VRPH RI WKH PRYRWSEZH D D2 @\OW URI[R B\D QYW R
LQFOXGH FHOHU\ SDUVOH\ UHG SHELSMWYV FEKPPWRYLEBLRQYWD SE HDHDR

3KHQROLF DFLGYV

6XEW\SHV Rl SKHQROLF DFLGVHUQXPQKGHFEG|IBKEFBFDGHD QIGEBKHBWBEQWWY L
JUDLQV +HDOWK EHQHILWYV RN WR X@IPFE D WL BJ HE FIODXGLH VAKX DHED W WABl & WAR
GLVHDVHV VXFK DV FDQFHU DUWKULQ\G \Q HDOURB H P PXIQNY GY. N FALVHDW H&

,VRIODYRQHYV

6R\EHDQV DUH WKH RQO\ FRPPRQQLIERQQXP BBRRE@W RLW K RIOLLY R HA\D O
IURP LVRIODYRQH LQWDNH VX FHBPWYHDNGGF RGWEHRRER ORI DUIGMIK DER\ Sl
EHHQ IRXQG WR UHGXFH |UDRNXRMHQL VEIRLQRRG/ WEW Q R B DRWHDD SID @ L ZHWM L
UHSRUW VLJQLILFDQWO\ IHZHU PXRKR DVXKRW HODWKHE V\@G VORBKQ M HIRV
LQ 1RUWK $PHULFD DQG (XURSH

,VRIODYRQHV KDYH GHPRQVWVDMHARE BB UEHRNDDNIXPDID BORR®GE QUEE K GS B BIW
LOQWDNH KDV EHHQ DVVRFLDWHGHZVWKFE Q WHU DU UV XoFQOWE. RIQ VNI RMKIHW W U
GLIITIHUHQFHV LQ EUHDVW FDQFHW WRVMNHRDHW{HLHEVYBFOMRYWROQOH LQWDNH GX

,VRIODBRBEW\SHV

e BWLOHEHOQHBKHQROLF FRPSRXQGV IRXQ@® 568 W XHW WL H/Z B Q B QSM\D QUK
HITHFWV Rl VWLOEHQHV LQFOKERUMKQERWYEE WQ L@V EODPSW BRG @BD/Q G
5SHVYHUDWURO WKH PRVW ZHOOLPBVHOUE®HE VSH\O EBGHU HE I@ @G\ S
IRU LWV SRWHQWLDO WR SURPRWHY EW U GHRNDMNIIDXVODRIOK KD D \F K HQ B NO/R
SDUDGR[ WKH VXUSULVLQJ ORZHQ ) QBQGHQFHHELWHDUWLGK \LHQDWHINH R

« /LJQDRQWH WKH VHFRQG PRVW DEXQGDQWJISRORBKMB RA G UHK/IHFXWK DY HH/
ULVN Rl &9' DQG VWURNH LQ QXPHWR X\2\W R H UHQWRRMDIDED K X IDI® & § X/ QRIXMER
JUDLQV IUXLWV DQG VHHGV

6XOIXU FRPSRXQGYV

6XOIXU FRPSRXQGYV DUH D JURXX QG ELRDERALYD DRPG\RIX® G U X F D B-EDRIXV ¥
NDOH DQG EURFFROL DQG LQOJDRMDV F7 RIQ\LIR GRPORNE GV DOQEHWKHY W R B \SLX
DQG WDVWH RI WKHVH IRRGWLE KVEMWKMKHY DQERI VKUY H QIO IDKP DO/R B K HOW)
DVSHFWV RI LPPXQH IXQFWLRQ HDQRHDQOVENWH QR SRHRDOWLQJ FDQF

7KHUH DUH VHYHUDO RUJDQRVEB XY DARP SRKXIIBVKW KQ RO KG LERBRBI0Q FI.q
SURGXFWLRQ RI QLWULF R[LGH H@ DORRE IYGI® LGV RX KLF K GKRIFOS VOREGW R
ULVN Rl K\SHUWHQVLRQ $0ORFLRKKRPONRWHIKRE LSAD\D TR b ¥/ DRW/LERWK HLUVR \FIDG
DOVR KDV DQWLSODWHOHW SURSHORRBVFRWYW LRDIQDSUCH E 8 R WN B PJFHHAN V L

6XOIXU FRPSRXQGV KDYH EHHQDDRWLEBLDAMKGHZIHEKY \5 RAX A R VOIEIXOFQ Y.L RO S |
FDQFHU FHOOV DV ZHOO DV VQKHBIGON LQH WRKRWD\IW RY WK DEX® LX\WU VERI I F
FDUFLQRJHQV DQG DFW WR GHWWKH\ERRGVHQWLDO FDUFLQRJHQV L

7R PD[LPL]H WKH ELRDFWLYH FRRPSRIQDIQW VFRMVDXQLRUDSRD QXY JHIWWT
UHFRPPHQGHG 6X0OIXU FRPSRXQ&HMROWK HQK DX LIQD BR RS HMMBMHKID WWW
FRPSRQHQWYV RI IRRGV ZLWK RUJDDRVNOHONHRPBRYRBIK DAXW W LG K D
DFWLYDWLRQ Rl WKH FRPSRXQGV WR WKHLU ELRDFWLYH IRUPV

5HVHDUFK RQ WKH KHDOWK EM® HNVKWVERRQHDIUWWM. R KXV LOQEIYNR@ EIKRBRKW
GLVFDUGHG DQG LQIRUPHG GHWRORBRPBQW R KX RBK DH/U SKWS IOHEN YREDUFIWALWY IHH
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WKDW FDQ EH XVHG LQ FXOLQDUWHRHGLFLQH LQWHUYHQWLRQV DQG GLVK
3K\WRVWHUROV DQG 6WDQROV

JLIXUHLXWV DUH D VRXUFH RI SK\WRVEVHVY ROQY¥HQAXMG/ XR\GH 8OR BH[WD%E R\

SK\WRVWHUROV DUH SODQW FMRXQWBOSDUMW RIRY¥WROERFKMWHY REQERIDIFDV VY
FDPSHVWHURO DQG VLJPDVWHUR®W UXJFDXW H/ B RFON 1O WOHH W \NAWAH IIRCPORS(S U (
RI SK\WRVWHURO GLHWDU\ LQWDNH

7KH PDLQ IRRG VRXUFHY DUHWXWODVVBRGVO XINPHYQAKLER IBXEWRPHBEQYGE!
EHOLHYHG WKDW HDUO\ KXPDWRGNVHW XYW MKH UNFSKL [EQOS KAVAR M/ WEH \GH. IF R/ PLSWF
SK\WRVWHUROV DUH DEVRUE H®& H QV KWH\H L '@ MOHAJO H IUGIWHMMKL QRHE! H ZX/RVERVURRUCS &
FKROHVWHURO DQG E\ IDFLQOLRVD WQ QUKH[FHHMMRQ RI FKROHVWH

7KHUH KDV EHHQ VLJQLILFDSWVWHYV HBIDEK IL@QWHMLHMW RRG W KZR. OWK W K SCSHDR
OHYHOV RI ORZ GHQVLW\ OLSR ®US8KMMLIRY W I$0R&KRXDKW H VB DQUFRERRDMWRQ \ FH
KDYH VKRZQ SURPLVH LQ FHOO PRQW)U/H DQBKDLQ/L PQ OV KW XSAIHOL PKXQD U\

SURELRWLFVY DQG B3UHELRWLFV

JLIXUH<RJXUW LV ULFK LQ SURELRWRH§V H® XQGWHUED G8& HIBN\X/LFH®QL

3URELRWLFV DUH D XQLTXH EDAVHIRGE \FRIP B R QH QWD W KEDLVR HRIOMHION HG LR R
\RIXUW NHILU VDXHUNUDXW \WUR GRWRG\F K/IX FRUDNDQXE A HVG\GHIRIW H DQ \E DJC
7DEOH JHUPHQWDWLRQ W HWXQHVXBIY GF UMDYARL W IDULR YOWE WS fUIH F XAV E
HQKDQFH WKH DPRXQW DQG GLW KDWLRR PFRSIRIVW K M PQ B O REDR RWHU L D

3UHELRWLFV DUH LQGLJHVW LHV®BIURD UE R ¥\ GAJKODMH D U W \ ISH RPXFODEVHHG WLIQH W K)
RI VSHFLILF W\SHV RI EHQHILFEMW\EDRPWRRIG FDQ QRW EU\ GL W WKHG FED
IXHO IRU JXW EDFWHULD DQG L@HQ BWUR HERW 0 E\PB UKW HR € QMOEEO H-OXKDLQR

JXW JRRG VRXUFHV RI SUHEIRWLFNVRQYF@HGHN VFRERPR O H DIUDLL K\H UV HHXG
YHIHWDEOHYV OXFK LV VWLOG BHRIOCH QG HPH¥FKIDQVNE R E BXMERAMRPVWIOFG/D
EH PDGH

7KH GLYHUVLW\ DQG EDODQFH RI FWKKLDOVWURICAHU REL RBW DH $MHLY GBI WIK Q F Y\K
PLFURELRWD FRQVLVWYV RI BA B WD G LRHO B R 0 MFWIRZEQ RFP® C\WRRQVIHWW M D F
EDFWHULD PD\ KDYH LQ PDLQWDLQLQJ KHDOWK DQG ZHOO EHLQJ

$OWKRXJIK PXFK RI WKH UHVHDORKWIUD LIRNFNXRHE DR H QG YILGE HEBWHQ WX B$X
YDULHW\ RI OLYH FXOWXUHV VWKH3Z WXUWHWLH H VGV RIPWHWH RIQGHQ FIR AN WHL R QW K
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DELOLW\ WR FKDQJH WKH PLFRIRELRIIH RRQ®& KIH PR WF K HWH.E/ QW RHIGH ©O\BH ¢
KHDOWK E\ GHFUHDVLQJ XQSORP VDY K DWW G RD Q WHIH/IV L Q8000 HVRJRHS/WM_ DU F |
SRWHQWLDO WR HQKDQFH QXRALRWWILFVSBRQXFWRRQF H& BoU WIDM/DPE®Y &
QXPHURXV KHDOWK EHQHILW VD O/ HRXH DY\ HP® KMIDERMLIV P Q W R P MR BW DI X IQ\F W
VXJJHVWV D UROH IRU SURBIXRWILFH\WQWRSRRQW WRQEWWH BMRGW K H

SHVHDUFK LV RQJRLQJ ZLWKUMRBWIVRQMRDIWH B HWR HHIQH W.IQBARILDN 17\ LR
LPPXQH VI\VWHP QHXURORJLFD® YDWULRRV \ILQQ DEOUILIQ VIWKWIIRKV L R'WDWXUW
LQYHVWLIJDWHG WR GHWHU PR\ HRQIVWIKSHW H HDWHH B R WH-QW IRBYRVILED@W HPH\G
3URELRWLFV DOVR KHOS SUHY®DMWSKHRLRIWHDQGRZIMIQ WID 8§ QWK R EIR D@ K\QE
WKH JXW 7KLV EHFRPHV HVSHRPW DB OWUBHHDOHPYHIQAMW ZKUHHD XO/GVBE ERHHRDVX A\
EDFWHULD

&XUUHQW UHVHDUFK LV H[DPLQEQRWLHODWW RN KLGE EXW DHHEQPKHRY DWW E
YJLIXUH 'DWD VXJJHVW WK DKW SOW ELRWRR & X0D DHFIVD P MQW QIX @ HPULFRVR
DQG PHWDEROLWHY WKDW |D YLRRUD E 08 RP® | O/XWDQGLHH \E IKIDLYH | X R FIRHO/WV HL @
HQKDQFHPHQW UHGXFWLRQ RI GHBEWHWWAV DR WWR SQLRPLVY H. PEWU R Y WE HDQ

JLIXUHZKH LQWHUUHODWLRQVKLS RAURKR JXWWP ®WRUDRLEL RVEEB R KBEPWEKMK HIGI X QR
LV OLFHQVHG && %<

7TDEOHSURELRWLF )RRG 6RXUFHV

SURELRWLF IRRG VRXUFH '"HILQLWLRQ QHIIWRELR
<RIJXUW *UHHN \RJXUW 9DULHG PRROQRILRGPQRRPEPXE RI EHQHII
&)8 WR KDYH D /LYH DQG $P AW RE REACWEXB®EX-CEW R E
6HDO WKHUPRBUKHOHNT XLUHG Dt

DOVR EH SUHVHQW 0D\
LPPXQH IXQFWLRQ DQG O

_HILU ODGH IURP IHUPHQWHG PLIOMNODY 8 GH WWDRWHIGN I\ MUK R
VWDUWHU FXOWXUHV N HLIQWROHWDQ AH Y DER RV HEK |

ODFWLF DFLG SURGXFLQJFENHW HRU LR QWM MSLIFWDL R

EDFWHULD SURGXFLQJ D BRP\HDH/RHQ Wi Q Vi BMON-ETNE E

XS WR ELOOLRQ &)8 S\ORWQUHFWIRRIMH HYLGHQFI

RQ WKH LPSDFW RQ JDVW!I

DQG PLFURELRPH RI KXPD

OLVR 7UDGLWLRQDO -DSDQHV H/ LU WHEBWKHG K/ R XeDHDLOV\ K>
SDVWH ZLWK EDFWHULD SUHYHQWLRQ HYLGHQFH
IDFWRU LV LVRIODYRQH F
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7HPSHK ,QGRQHVLDQ IRRG PDGHPZMWWHG EKRUBHTX DQIGW\ K>
GHKXOOHG VR\EHDQV ZL W DOIX RITHR WWDLUDHGH P R
VWRRO EDFWHULD GLYHU)

PLFURELRPH FKDQJH

.LPFEKL .RUHDQ IHUPHQWHG FDEBDWHIGIHKKWRKQWBQLW\ K>
HLWKHU QDWXUDOO\ RU RQWK DOVWHYWRUFK RQ JX

WDUJHWLQJ FDQFHU ULVN

EHQHILWY WR PLFURELRW

UHVXOWYV IRU FDQFHU UL\

.RPEXFKD JHUPHQWHG WHD R U L/LIPQOHISGK L QK& KX RO LXWA LK
VIPELRWLF FXOWXUH RI EDFAMHIR B XOP® L WD VW
6DXHUNUDXW JHUPHQWHG FDEEBRWPH KXPDQ WULDOV VKR,

LPSURYHPHQW LQ LUULWE
,%6 VHYHULW\ EXW ZLWI
VLIJQLILFDQW FKDQJH LQ \

1DWWR 7UDGLWLRQDO -DSDQHPH VEH G KKERKQVXDWLYI R}
\HOORZ VR\EHDQV %DEP B YWWG \ZZWKK PLVR VRXS G
VXEWLOLV LQFUHDVHG VWRRO IUHTX

EHQHILFLDO VWRRO EDFW
SDWKRJHQLF EDFWHULD

6RXUGRXJK EUHDG ODGH ZLWK VR XUIGRXN K GV WIDJIKWIHWD 2 L WK K
W\SHV Rl ODFWLF DFLG D®GHMIPMMWWWVU\ GDWD VXJJt

KHOSHG PDQDJH JDVWURL

LQ ,%6 FRPSDUHG ZLWK U

$EEUHYLDWLRQV &)8 FRORQ\ IRUPLQJ XQLW

2PHJD )DWW\ $FLGV

JLIXUH(DW VDOPRQ WR ERRVW RPHJID6DOPPWR®\ BFEOCWWQORKXUL G LLHWHHQVHG >

2XU GLHWYV FRQWDLQ D PL[WXUMI\RI DV SNIGWL ZLMIQ GDWMQ VWOIQRBEX bW GLLAD X
LQFOXGHV XVLQJ WKHP IRU HQHDGL SRR AW IVKEG RWRUDNWHINWDWKRKQ D@V
ZKLFK IRUP WKH PDMRU VWUXFWXBIDIDQHRPSRQHQWY RI FHOOXODU PHP

,Q WKLV UROH DW WKH PHPBUDQR I CGHHMWHIR WAL R ¢GEVIRBHQDV |RYGWRPHLUBF
ZKLFK FDQ EH XVHG IRU LQIODREDVWRWKRD\\D QW LWIQHOPREGD W L W KO RP L
SDWKZD\V DQG RPHJD EHLQJ D\GVRPIRMWWHG ZLQ KDQIG/ N QR D EPRIRW L RIDF W
SUHFXUVRUV WR OHVV LQIODPPIRORIFXFTHVWVWREK M BLRRYIQRHGKHIZ®\
H[DPSOH HLFRVDQRLGV DFW DVWIRRAH PIXQ\ KRRAUKPHRD KR UPHRIW VF BDQ EXHK V
LPPXQH VIVWHP FHQWUDO QHUYPXQGVEDRRE SADHMN/DOUH FHHDIOX @ B Y Q R/G
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&XOLQDU\ RSWLRQV IRU LQFRUBRUBW IVXF KRRG VDWWFK ILEKRFH HV \PIDTFMRQ
IOD[VHHGV FKLD VHHGV DQG ZAIRXYQXW VEHRBPWEWHW)BVWR UDRIER® WXKDD Q&
RIWHQ FRQVXPHG LQ KLJKHU TWXHQGW BVQ G N UMEKDRH B BMOLE DIOHHNQ WK R IX\O G FEH
KRZHYHU LW PD\ EH DGYLVDEO® WHH U3BG MRFRIG WKKHSLSLO L QWRD Kl DOQ0 R L Q FLUGH/
FRQFXUUHQW HYLGHQFH RI GHRUMRVNGHRP HHY H Y$WK HQ HO\X\P DLMH DD W KD R
RPHJD HVVHQWLDO DQG ORQJ FRDD® B\RENEQFDGHK UDRWH G Y)E QW QRRXV

JLIXUHVVHQWLDO IDWW\ DFLGV PXVWIEGORE@QWR Q HFEED WHRIR UR R @ ( VRIRHHW'\D L DQ X
$FLGEN $OOLVRQ &DODEUHVH LV OLFHQVHG && %<

7THUSHQHYV

7HUSHQHYV DUH KLJKO\ DURPDWLFHBRPG RXNLRIBVX MLIQDIWWBE B HV L Q @EVEX K HUE @
URVHPDU\ ODYHQGHU DQG WKYXRHWGIRISHI GRH VWIK®! FEXW WRHRG NVDXRS SO\ D GFRRC
WHUSHQH LQ WKH ULQGV RIKHALW WBOH DUOLQWY F 1 MY\ WUKIBIFE MIQ\RHS K $Q B M/
PDQ\ KHUEV DQG YHJHWDEOHV H ¥ DRORY HYI ODPFHNW &S $H ILH FIVQXEFDIDIER S F

&DURWHQRLGYV

JLIXUH &UXFLIHURXV YHJHWDEOHV LQROKGHD XOHIID@ ZHX ODL QCER FHDEEZKH  VH

9HIJHWDEOHYV E\ 7\QDB-DQRFK LM PHEMBVHG XQGHU D 3L[DED\
&DURWHQRLGY EHORQJ WR WISHR WWHGEW QQHQ CDEZLGH OQ G LIV WHJWRXIWYHEEU ISR X
SODQWYV )RU H[DPSOH GLHWWUHWQWRXWH AN JLAAIKOIOQ EQ WK FIN@® R URH H B OGDH
YHIHWDEOHYV $ UHYLHZ RI FDURWHDRQIKG IRRG VRXUFHV LV IRXQG L

INFRSHQH LV D SLIJPHQW PRORFRDG\WHKBDMNNVPEOQ G WWH FHRRWREOWWX SO0 X Gt

O\FRSHQH LQ WKH $PHULFDQ GLKMOLF &POHDROA Q@ RALIGIYWD WHK HO\ L ISRREBD R 4 VWIK
ZKLFK DUH DOVR HVVHQWLDO IRU FDURWHQRLG DEVRUSWLRQ

BHYHUDO FDURWHQRLGV VXK \3W REMWDOVKRQRWHB 5 DRYGL WIDW RQV ¢ WIKDRWY
WR YLWDPLQ $ LQ WKH VPDOOWMHQRLGWL QK FOXGQ QFL B RO MDWDWR® ® \FB
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JHD[DQWKLQ DUH FRQVLGH WHI® WIRR §OMI\ FOK UR Q HFLQL WK Bl VSHFH\OCAK ®NJ 8 @
FDQFHU &DURWHQRLGYV DOV RDKIGYHR S\RFXHDWIL K H DHD WHKE \B V BRUHWHH@® \& D Q O
ZLWK \HDUV RI IROORZ XS F DAHON HIQHROLIBW HGW\I R HV WID\R NLIQW HDUKGH R\R & B
FXOLQDU\ SUDFWLFHV RQ ELPNYPHBOQ H{@HDVRY ADURWWORUBKHIG

(QKDQFHG UHOHDVH RI FDURW HI®RE GW R FHRXIQEE PHMKK R B R N\W® 0AVD EQW DN
FDURWHQRLGVY PRUH DFFHVVLEORN L)YRUYH[IDHVE DEO KW YW E R JD B QU [F@ DEFKH [
FHOO ZDOOV DQG UHOHDVH FDWRWHYRREW K% B ¥ QRAL © X UMK NKD DR RP BLIXQ \E
FHOO ZDOOV PDNLQJ WKH FDUBMW HRWR LDEW R BREW LIRKD MG BXRE D DRBUH FFIR]
KHOS UHOHDVH IDW VROXEOH RH®&M\WR HFRIQINVYPH ® ZY RIKSGLLHRWDIK H D W

ORVW FDURWHQRLGY DUH KHDW VWD DFEDOUHR WKHREZHH Y BU H VIRFPUHH N HIGN EWD.G H C
FRRNLQJ %RLOLQJ YHJHWDEDURWHQRE B X VIHQ Q/HRDW K HQB RRRINE QJ LADW KL Q)
ZDWHU LQ D VRXS RU VDXFH RD QU R P OBKHRXH UQDAR Y HIQBEHQ H I6.\BH Y R RGJ WK |
SUHVHUYH FDURWHQRLGYV 3URGHEY L QUHWMHRXQ LDIXE \G ¥ XLFKIHIBIVE DO’ HH E WS E
FKDQJHV GHSHQGV RQ WKH VSHFQJILFHVDKRGW Q B HGX VAKG F B BG) RAKHY B IX U D W

7TDEOHRDURWHQRLG )RRG 6RXUFHV

&DURWHQRLG JRRG VRXUFHV

%HWD FDURWHQH &DUURWY VZHHW SRWDWRHV V DQQWRK
DSULFRWYV UHG EHOO SHSSHUV

IXWHLQ 6SLQDFK NDOH SDUVOH\ FROBROLG B
FRUQ HJJV UDVSEHUULHV RNUD EDV

IN\FRSHQH 7TRPDWRHV ZDWHUPHORQ SLOQNJBGDSFE
FDEEDJH DVSDUDJXV SHUVLPPRQ

=HD[DQWKLQ &RUQ VSLQDFK NDOH FROODUBHQ@\WHH
HJJV RUDQJHV SXPSNLQ EUXVVHOV \

&U\SWR[DQWKLQ NXWWHUQXW VTXDVK UHG EH@M® FHING S
WDQJHULQHY SHDFKHV DSULFRWWUVPBE
SDSULND

W LV EHOLHYHG WKDW DGGKWYRQB® BALR EFWGE Y ¥FRR MSRIGDEEHOQ FIRQLVR G
KHDOWK DQG ZHOO EHLQJ LQFRHW FRPBSWKQE VRRIZY HO WXKDEWHR BNBGHIMNVE X MPLS
PHDO EH\RQG LWV EDVLF QXWULHQW FRPSRVLWLRQ

.H\ 7DNHDZD\V
6RPH LGHDV WR LQFRUSRUDWH ELRPH®/ILFH ARPSRXIFOWLAOYR EAPQRGH

e &RQVLGHU ZD\V WR PD[LPL]H ELR DPRPLSRXELG®W W R R XK i RERRIDFIV L Y

e &KRRVH VSLFHV DQG IUHVK KHUE\D @R KB KHIIEONW K\ X'RIR RV VRGY.RU X O

« 30DQ PHDOV WKDW RIIHU D Y DRILPIDVQ\RG LY HIBIMDVE FIRVO RQG 1 U X LW V

« 8VH KHDOWK\ IDWV DORQJ ZLWKVOUSRE KL\ EP ER WHIRWR LGN F)RAUS B KERE O b
D VDODG ZLWK EURFFROL DQG FDXOLIORZHU IORUHWYV

« ,QFRUSRUDWH IDWW\ ILVK DQG HiQGVURFRR 8 JiJJVDWHWXOBU®Y DV VRXUF

e ,QFOXGH QXWV HVSHFLDOO\ ZDORXWAHV RK LIDO KOG A DOR & H €@ GASIRD G GV
SURYLGH DQWLR[LGDQWY KHDOWK\ IDWV DQG ILEHU

« 8VH JDUOLF RQLRQV OHHNV RW RXD®H EWRDWW LLYS D ¥ O | XQDFYARRIS B R G G

e ,QFOXGH IHUPHQWHG IRRGV WRRSH@UV LEK \E KR DFFWVWFIURE ISR\RELRWLFV W

S5HIHUHQFHV
6ZDQVRQ -( %LRDFWLY H(QFRBORBMHIRDE VG 28FINORNEXUH $FFHVVHC
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/LX 5+ +HDOWK SURPRWLQJ FRPPSRBEEBDWYGRWIKIWIOL Y \D Q& Y 18

GRL DQ
(VWUXFK 5 5RV ( 6DODV 6DOQMGRQ RWFD® G2 RLYDDAFX®DHIY G L WHS\EHD H P
ZLWK H[WUD YLUJLQ ROIO'H RH® RU QXKWVWGRL 1(-0ORD

6XSHUIRRG OHUULDP :HEVWHU 'LFWHWR QDUK 2 QCVQHZ BF PHVYVWHG R2FWRE
ZHEVWHU FRP GLFWLRQDU\ VXSHUIRRG

,QSDQ 5 1D 7DNXDWKXQJ 0 6DNXOXGRRDNWEDQ'%N DRIZQL XTHHNI/REE RR |
LOQWHUYHQWLRQ DQG LWV LPS®SRWWPY ER KBIXK D@OHIPOHGH Q WLW WHG/DRVL F

UDQGRPL]JHG FR@WWIDRS RWRBW , QW GRL V
\

/REFN 0 OHQRSDXVH OHVVRIV \IEKPRO\G R PU st &R J\

GRL

5LWLNUDM $U\D 6DELWD 1 6DORBPRKDLRKXDSWHILJHQHWLBY\ BKRWF R |
%LVKD\HH $ %KOWDQ VHDWLRQDO (SLIHQHWLHFYH QI\LLIRI(

9RO XPH $FDGHPLF 3UHVKL %

&DDQ %- 1DWDUDMDQ / 3DUNHRBRQ@DE&W BOHBRW | R Dr@rbqisdkk sofbil (G H |

WLRPDUNHUYV 3UHY GRL (3,

3DWLVDXO +% -HIIHUVRQ : 7KH RQUWRY B QAN RLHM XIUsR WRHFR ERU K Q F
GRL M \ITUQH

‘R\HQJR 7$ 5DPSUDVDWK 95 -RQHVSxw Boiidne & O ti(rivi \&iU
GRL HMFQ

5HLV *LDGD 0'/ )RRG SKHQROLF FRPYRXQG W KPHDLLLY DFQVID IVR/[HL\G D\DR\K 8 R Z H

2[LGDWLYH 6WUHVYV DQG &KURQ I5R OHI HRUH B QD WL RH
GRL

'H /D 5RVD /$ ORUHQR (VFDPLOOD -23BRBGIUQOR (D BRKHDROLFYPRMIRXQG
SRVWKDUYHVW 3K\VLRORJ\ DQ& %%l R MKIERANW H U F

0,
‘RRGZDUG .$GF?LLJDLMHU/§ 7KLMVVHQ '+- /RYFXODRIONSBFAWRRY D@ & ¥RF(
&XUU 3KDUP '"HV GRL
$QK?2 )) 'HVMDUGLQV < 3LORQ * H\&EMHW FHB\R OD SKHRMIKAWG BHlduks M iWdl L
GRL M SKDQX
7DQJQH\ && 5DVPXVVHQ +( 3RO\6KHDQURLR YIRSl &Whkokl UR V F
GRL \% [

5XGUDSDO 0 .KDLUQDU 6- .KDQOV BH@GDW K HIHWDRIO $ R Q\ RKHRIDWLHAH 1 @
LQWR SURWHFWLYH HIITHFWV DQWVR[VGRRQUFRRWE W Ddy D & RHB «

GRL ISKDU
6DVVR -0 $PPDU 50 7HQFKRY 5 HWDDOLBXQWH LIF WDFOELRWPHD 5 bl DYLIQH ZDI0Q W

KHDOWK DQ& &6VvRUKHWPR 1HXURVFL
GRL DFVFKHPQHXUR F
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/LX + :DQJ - +H 7 HW DO %XW\UPWKHP BNWxdoHWIHiHG VZRUG
GRL DGYDQFHV QP]

9DOGHV $0 :DOWHU - B6HJDO ( 6SHRWRRWD LR Qb VRYOMINHR OXDVQBLRND O
GRL EPM N

$0 6KDUDE\ $ $EXJRXNK 70 $KPHG : $KAHRWEFydv&Rvawb LisduRP
DVVRFLDWH&GXOGHBNVUKHDH GRL FXUHXV
ODOGRQDGR &RQWUHUDV $ 1RHO 6( :DUGLBWIHROH BHWMZGIHDDR B LIBWS W
VKRUW FKDLQ IDWW\ DFLG SURG XBWLEQR DBR Q@G olcX Wdb U ILEH WV

HGRL M MDQG
'LPLGL ( &R[ 6 5RVVL 0 :KHODQ .LRHQUPEHQ®HEGDREREWHG HYIVDLLFV QIGP SD
HITHFWV RQ JDVWURLQWHY X W bd kKHQ WM pQG GV HDVH QX

ODLDQL * 3HULDJR &DVW?3Q 0- & DRVMDXADAODNQ RIZAD B G J & IRORMR R G RULREX/U FoH \
ELRDYDLODELOLW\ DQG WKHOUR £ RWHAMIY HRIREGH bdBRAkPBQV 6

GRL PQIU

OHUKDQ 2 7KH ELRFKHPLVWU\FDIQD DRWH R RIGIDWQ WQS &R $FURDHW R -W1k N
,Q7HFK crL

SUXQNXPDU 5 *RUXVXSXGL $ %HUHDRRLIBVQ B 6E LRAK Fod e xR &% ke SFlEx\N

ORO &HOO WLRO /LSLGV crL M EEDOLS
'DO\ 7 -LZDQ 0$ 2 %ULHQ 10 $KHUQHRMP ROWRMRHQRLPG € RCHUIEY W ® G H

ELRDFFHVVLELOLW\ XVLQJ bpRQA D QLW uRRsR L Ww +RGPe Rl BV U

GRL V
6DLQL 5. 3UDVDG 3 6UHHGKDU 59 $NKKPL O QAPHHU DL D IS0\ X @K DQ/X U D.W H ¢

HPHUJLQJ SODQW DQG PLFUR EMDO BARRDYFH\O DRE[IL G IDWAL oHY SSVQB\dDRK| E 16
GRL DQWLR]
+DUULV :6 /LQROHLF DFLG D3& RRYMOD I\XPY G lIsQMiDMEIX NR W (\

GRL M SOHID
"RKQVRQ *+ )ULWVFKH . (IIHFWPRIUGHWW CRJ\LAUQ RO PDW DFQ G & QFHD BWL
UDQGRPL]HG FROWP R OG cIwuWWoldv' L HW H
GRL M MDQG

1RDNHV 0 &OLIWRQ 3 1WDQLRV HUWBXH\DS GHOLQ FHIFRVIE L QOGL.BIWDUD B E
VWHUROV RU VWDQROV LV HIIHRWHQR LG PrREBwows) Odu@ ob XAl Bp

GRL DMFQ
'HODJH % 3K\WRVWHUROV 2UHJRQ SYWDWLM 3 Q¥ HY FOW ¥ UR Q KIVOXIVH ROWHIE F

$FFHVVHG 1RYHFEWUN SV OSL RUHIRQVWDWH HGX P

IDFWRUV SK\WRFKHPLFDOV SK\WRVWHUROV
IRXLV ;/ 0OXUSK\ 5 7KDQGDSLOO\ &-F &XW UDHFWW LSADHGHR W RDIUGD RS WIR \

FDUGLRP\RF\WHV D UROH IRU QuWHORR & BP0 HRBHQ W $O0 W H U
GRL
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'H /XFD , 'L &ULVWR ) 9DOHQWLQR WFR3I$0 XR/RG* G'HULYGIGHES ROBW/ L Y® P
GLHW QDQRWHFKQRORJLFDO DBSMR D RMKIHDWHQ GHEZDW W H. BB g |

GRL SRO\P
+RIIPDQQ * BFKZLQJVKDFNO / OHGHLGVEIUWR GHW Q DG Y HWJ V@ ROOLHAHE R DWW LL

EUHDVW FDQFHU LQ D UD{YRPGV YD Ndie RO BHE wriLDO HEPHG

%DKUDPVROWDQL 5 )DU]JDHL 0+ 5DPWLYIH NRRG S C5@& LPFHGE F®BQBRD SOD!
FRPSOLFDWLRQV RI W\SH LL GLAEH BW & M X axWwH{ ¥w@ o e Dbl By 1I8ciR @ S

$OWHUQDW OHG GRL
3DQFKH $1 'LZDQ $' &KDQGUD 65 JODXRMRLEOB/F hoHRYHUYLHZ

GRL MQV

+RRSHU / .URRQ 3% 5LPP (% HW WICFK)OPRKRWYRLGE FIDWDGE RRWRILGFRXQ O B AU
FRQWUROBRc -w&IOLGWY 1XWU GRL DMFQ

%RQGRQQR &3 %RQGRQQR 13 'DQONDBH ® Q GHMQ BOG HQBVY 8 B RH Q . GD+HQ (
FRKEU]KHLARHQW 1< H GRrL WUF

3HUH] 9L]FDLQR ) )UDJD &* S5SRNVGID brkSkbivtiedoloR EKHE® % LR SK!

GRL M DEE
2WHL]D 3, +HLVV & ,QWURGXFW Ry W R cfslthBiddorkb LR F IR &l PrREAIKR S
GRL M DEE

9{]TXH] )JUHVQR 5 5RVDQD $55 6DMHIGVKDYPR RN RRMKINRP H67 +HUEV DQ
LQWDNH EDVHG RQ KXPDQ LQWHR UHJWH® ¢ ¥w Lad{WWU D vivwHPDW
GRL V

. XUHN 0 %HQDLGD 'HEEDFKH 1 (QHIDQWRIRQGCELRDFWDYHGERRPBRMRAQGE

poc sSURVOMMMR[LGDQWYV %DV HQ DQWLR]
5DWKRG 1% (ODEHG 1 3XQLD 6 2]RIX@GHYHCRSPHRWMWIWDWLQO SRHRIBRWQR (

KHDOWK D UHYLHZ zZLWKXCOFRUWQWOW NQRZOHGIH SODQWYV
=DJ3UVND - 3LHWU]DN . .XNXOD .RFK :, QARSH Q FHD R} XBILHWRE® WKH ELFR

FRPSROHOWNQURPEHU RMLGUL@IOHQ YLWURRBGM VWLRC

GRL IRRGV
5RGU-JXH] *DUF-D & 6{QFKH] 4XHBRGD-&XHAROHER R U LHRO-J DI®RV X U [HOWD\ X

WRRO IRU KHD WG BIHPX WL ¥ GRL PROHFXOHYV
IHYHX 9 3HUH] -LPHQH] - 9RV )Q HRQ ®IOQ I3 KIR@B O H KSHAR/ALN 8 D WLDE DR/RIC

'DWDEDVH EDS E &S GDWDEDVH EDS
‘RRGZDUG .$ 'UDLMHU 5 7KLMVVHQ '+- /RY¥FXODRIONSEFAWRRY DQ & Y¥PRI(

&XUU 3KDUP 'HV GRL
6FD]JRFFKLR % OLQJKHWWL / ' WZFKIQ¥URW P,.QFWIREDRW DRIQEBHFXGERP U

WKH KHDOWK HIIHFXWRJ Ie Ku@ ¥¥ Mo GRL QX
+HZOLQJV 6 .DOPDQ ' &XUFXPLQ MDQHWHBRMRKSIMWY HITHFWV RQ KX
GRL IRRGV
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KRR +( $]ODQ $ 7DQJ 67 /LP 60 $QWHKRFMDPRGROMD QOGIPAYWWRMY IR
LQJUHGLHQWY DQG WKH BRWRHEwWLX WHHDDM ¥ EHQHILWV

GRL
5DKPDQ 0 5DKDPDQ 6 ,VODP 5 RHP\§RX® GHR DG RX SXG GRUHPFH FIXURWE
OROHFXOHYV GRL PROHFEXOHV

<DPPLQH $ 1DPVL $ 9HUYDQGLHU EDYVHXWUX 0D AN BROOSKHOARDY RI WE
WKHLU PHWDEROLWHV LQ WKH @ RO HInwWX RoHRY FRORUHFWDO FDQFHU

GRL PROHFXOHYV
(O .KDZDQG 7 &RXUWRLV $ 9DOOV - BHRKDWG/WLQENQHV $VBNYEHZE ®IC
SK\WRFKHP 5HY GRL V

$OYHV 6LOYD -0 =X]DUWH 0 *LUERFWWDRQJRKBUGRRY D DRXXQUMDD GSLUVRIEDAMK
$OOLRLGHDH VXEIDPLO\ H[ $00 XWFHRGW D PQO0 Q3B @M/ Vv X 0 sk

GRL SODQWYV

1DKDU / ;LDR - 6DUNHU 6' ,QWURKGXEWR R Q 6MIUNKW R bl NG dDR«RHNG \
'LHWDU\ 3IK\WRGFEKHIPQFBDWOWWVWLQJID SRUH

B

(OOL 0 &DOOHJIDUL 0/ )HUUDUEBFWWURO LeX SSHBER PPQ M IxUWR Q OL

GRL $(0
%ODVEDOJ 7/ +LEEHOQ -5 5DPVGHQ % &RDEKMYDINQ6FRRIVAPISQVLRQ RI

DFLGYV LQ WKH 8QLWHG swWDH RV 6 0dIQvKIHX WK FHQw x U\
GRL DMFQ
8QLYHUVLW\ RI +DZDL L DW 0AQRDU)RA® @ FRHHFUD o d X W hbhL MW R Q

$FFHVVHG 1RYHPEHU SHUGIN KEKR B D RW L
'XDQ - 6RQJ < =KDQJ ; :DQJ & (UBWWGRIDWW\RDAKXQV X LY HEG EL\RDF(

JURQW 3K\VLRO GRL IS K\V

7KLV SDJH WUWRHBWLYH LSVR VKPUHGEX @GHW OLFHQVH DQG ZDV DXWKRUHG $BHRL
"UHVEXBDR XUFH MWKDWHZDV HGLWHG WR WKH NWHOMHY DSIOD WIWDUPGDUGY RI WKH /LEU
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3RSXODU 'LHWV DQG +HDOWK

, QWURGXFWLRQ

'LHW LV D SULPDU\ ULVN IDFWRBUHM W HFRVRWLFHGGYMBDWH D QOGIK PDORK |
&XOLQDU\ PHGLFLQH SURPRWHNQD BHQRXMK\VKDYL QHSDW WRIW\W KS TLLIWIK
IRRGV LQ SHRSOH V OLYHV WDSWKH VHW KIDQHD SO0 WW KRR D HREGVGE R 1Z K IEHWAL
GHVFULEHG DV EHOLHI EDVHG ERRGS VSRIFXVIHFG RQ @M WIKIWH @MW R[W IZAD!
GLHWV DQG GLHWV GHVLJQHG IRU VSHFLILF PHGLFDO UHDVRQV

)DG GLHWYV DUH GLHWV SRSXODWLRUEB LWUPHDX IHVBEKRQA VI @ WIDR)® DAKG \GR H
XQUHDVRQDEO\ IDVW ZHLJKWODRWVY P @ PUWHDGE Y AD @/ LIKVHMIE W IR DU ORU WHK
SURPLVH RI HDV\ JDLQV FRPELQME EZEWKHYRFRHVWHWDOW BUH BEWRAHWOYSHF HE
XQIRXQGHG RU H[DJJHUDWHGE PUBLYSHQWOR LRRQ/NVRPBRY GIDEFW H B WU RQOL
DQG GLHW UHODWHG SURGXFWYV

,Q FRQWUDVW VRPH HYLGHQFHUEDVRQ@ ECHOMWIRERY W HIPHYB WENBHGLLEG Y & UM
GLHWV PRVW HIIHFWLYH IRU GDWHPBPKMUDEFMYHIQW WR G W KVID KIHHX MANRA RYKRUIHIW DF
JUDLQVY DQG JHQHUDOO\ GLVFRXUND DH K LKIKIKHUU RG HMARGHX PRIRGY MKGHG V

,Q DQ\ FDVH GLHWDU\ LQW HUWHRQVIFRQ P H G L KBIOD QM D QRQNY XHK R BV G FEHDX
RI D KHDOWK FDUH SURIHVVLRID/OHUH ERIMNDIPAMWLIRGD Z KWKHDXUHFDYA\B K DD
DSSURDFK WR ILQG WKH EHVW HDWLQJ SODQ IRU WKH SDWLHQW

2YHUYLHZ RI 3RSXODU 'LHWV DQG +HDOWK

&KURQLF GLVHDVH LV UHVSRQV LH OMK DRQU DAFRKWWHH QLHRD WKW L R R VW ORRYQ IS LAVRICR
LQFOXGH FDUGLRYDVFXODU GLWYHDVHR EDPO OW K HF DQQFBEHUG L NE®WHW HV R
QRQLQIHFWLRXYV DLUZD\ GLVHDVHWL¥HHJIS XD\WPWRRQPL\ FRRLWYWRHE@PNVMHREV WU X

'KHQ H[DPLQLQJ WKH GLVHDVHV RKBRWUGWHWHS @B\ \D HNYH GLNRD HD F WHRW LR
SUHYHQWDEOH GLVHDVH DQG GH®WKXWHRVU CGLHVE H D VQF W® WL 8 GRIFDNEY N EIH
SUHPDWXUH SUHYHQWDEOH GHRW G ID\QDGE IDYVL BV \WORGSM M VWNH GDVBM/@RI BHBUVH [
IXO0 IXQFWLRQ DQG WKH DELOLW\ WR OLYH D IXOO OLIH

'"HVSLWH WKH LPSRUWDQFH RRADGL KW DIOQV R R QWK Bl IUEX YWAL Y HAMBOKDR W OLHD W R C
OHGLFDO VWXGHQWYV LQ WKH 8@LRVHG GURXW MR U B KMLYLHND BHD ¥ 3 MRE DPWLAR
,Q DGGLWLRQ WR WKH JDS FIDQXMGMXFDVRICR OR QWHQW L) @@ BGIG G QRWH PRU
LQYROYLQJ PHGLFDO GRFWRU¥XH Q8 UVH MW MM & | G K M RVIHVQY Y R\@ D DL B
YRLG LQ ZKLFK SRSXODU GLHWVHODWLH H EHKDYE RURRL QUQGE HYIFG 3B R % 00O |
VXSSRUW WKHLU FKRVHQ S RSKKIDDVHE L HW W RK FRPRIDAW R IDVW KRN SR O X0 /W G\
WKH ODWHVW VFLHQWLILF HYLGH@HAH DO SRISX\O BKDEVWHWN ZH GLVFXVV

%HIRUH GHOYLQJ LQWR H D F\WW DRJ VWV WHYV N QGRIZH WR/P H.\W H\VI L@ 6 RE W DMNH DD S GLLF
IRU SUHPDWXUH GLVHDVH DQG GBUWKRI)RD' HYMPSELHVLRDWHKHVKRZQ R\
FDUGLRPHWDEROLF GHDWKYV ZHU R KHRQHQWWW 6 GHE LIRKFRNVGOW B DWKKWKIbH BN LT
KHDOWK\ IDWV DQG SURWHLQV LQLWKHDOR WM A0 @WIYQ HHFIEWY D@ B XIQW VR\

$GGLWLRQDOO\ D VWXG\ RI LERXHUWQDWLVR @V HFPEWB GUIRIR ) N B/XG\L H W HRDY!

WKDW VXERSWLPDO GLHW LV D@GDSRQRMEBAH URWY NP\RUE REHDMDOHE V LIKRLG-KGK QX

XUJHQW QHHG WR LPSURYH GLHWBVRBOQEKWKHY RRVAE AR XE® XE® \§ RVPISQ R
LQ HYHU\ GHDWKYVY JOREDOQQO\WVNQ®G WKW QB WN B | RW WU R4 HDROPL R CR

GHYHORSPHQW RU DJH /HVV MWDQ\ FRWERDG QWW DAKIRRIH IEHPFRXY WMH & LI
RI DOO GHDWKY DQG RI '$/<V DWWULEXWHG WR GLHW

7KH 6WDQGDUG $PHULFDQ 'LHW R®'H M/KDWO &V WW DSODAN R Q WKHHDLE HY H @
GLHWDU\ SDWWHUQ KDV EHHQ HPFFRWEW ZRWU OMGKH GHQ @GKQFYK FURPX Y\ H'
GLVFXVVHG DERYH )LJXUH VKRDW GKHVE FRODNGREG R QWKLY SMISWFHG 6'
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J)LIXUH 86 IRRG FRQVXPSWLIROL BY B RBXWRH QM. QHHEKIDRMWOY 7WDWLEKR D QIG 1

$V VHHQ LQ )LJIJXUH WKH 6%$' FROMLORAWLRY FRPHQUKID@P KRJKON G URR
PRVW EURDGO\ GHILQHG DV DQHUWIE FRPPRGLWUDNKRYW QY VDOWEG PWOQW
SURFHVVHG HJ D EDJ RI |URRMQFRIQAHVUDEQH M R WZ KIHDKO WAK QIRQOR RQH PO
PRUH LQJUHGLHQWY DQG WUDRGXKEWP ZQW KV R G GR R G RIGODADRBIX RSB LHF Q 0D RUFHHN
EH RI FRQFHUQ (PHUJLQJ UHVARQBKAWLRIQREHYZ DHOQWIRE@ D\ IRRRFAH DD
KHDOWK RXWFRPHV LQFOXGLQDQBHLQF UGHIMDEHWH VMV R ERY LWHY DQIE0&R 'V

6RPH RI WKH FKDUDFWHULVWILRRGM WKHIYAHGKILBROH SWHRERQRVHWBHEIRFKU R QRWH
Rl VLPSOH VXJDUV ZLWKRXW KIHEHUVRBPHRSWKRRH QWXMG IRR®Y DODMR BQBHH
DPRXQWYV RI VRGLXP ,W LV QR VXHEULY HUWAHDIWH  WRFEHY V H (R Il RARGH F3

,Q DGGLWLRQ WR WKLV GLHW ERQQXPWKHLBRWWHFRPP\RBDGGEWDWKHY KK
‘HVWHUQ GLHW KDV KDG D QHQIWRNEWPS DFYD RWKS BUWRFQG I KMV ZRIUD &
DQ\RQH ZKR HPEDUNV RQ RI WKIHQSWE XD [F DCS\WMAY ZALO/G ¥-MWBW UG W R € H HWF
WKDW ZKHQ SHRSOH EHJLQ NHHBUWQHE\WKWDRRBN R R VDS IRR ® W BRI HV WIHRX E
RI IRRG FKRLFHV LPSURYHV ,@WWK R XD HQRIGWLKH VBIRIS\K 6 R D SRAZHDW GD Q M ¥ K
IRRGY DQG PRUH WKRXJKWIXOLFHR\Q ZLODUDMLRQWR L QRRRP A KRHWY KHL B VH W/
FRQVLGHU KRZ HDFK KDV EHQHIIFWV ED\ZH® @ @ W ER WIF QMQ W D! (GRS B BE B R QG

/IRZ &DUERK\GUDWH '"LHWYV

$ ORZ FDUERK\GUDWH ORZ FDQEWKRDWWJIHV WW@QL HWE W MOKHS IIYWO-NUKHH B O B PIU
KLIKHU DPRXQWY RI SURWHLQWDOW DDMR UP KRl NDH & R4 HHDLWFE GRIBHWN. YWAK 1B/\R
FDUERK\GUDWH LQWDNH 7KH PDHFWRODKWEFLEODNMWEINMDNGREZQ IRSWHRHWHLQ

7KH JRDO ZLWK NHWRJHQLF GHW IWEIRWO WR VIVQIBWY A HVNKIDW/R R [E FO>QUBMPZ K HQV IV H E

ZKLFK LQGXFHV ZHLJKW ORVV .HWRNQVWKH HEYOQRBR® RMAHIGD W\ NCHW ER  FPHKDFN

JOXFRPHWHUY PHDVXUH JOXFRWHLQHR®MGOM V2 KWHK KW KDIRZV FG UHRMBVLRHL EE 6 HLDWN
WR IDW WR SURWHLQ DERQQUDWHWR FDUERK

2QH RI WKH NH\ LVVXHV WR FRQ VAHLR KL GUKDIVH GR.BIRV RV KOD DHRZHNQR! LODHO/OY\
WRWDO FDORULHV LV WKH DRSOHWSBRWHKHQFDQG& UDNW F PRUEMY V RXQGF H @ IK
VRXUFHV VXFK DV OXQFK PHPWILY RO\Y B UHWHOHE\DH AROLOWR QXHMHBIHE W W\V | B VQ)
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DV H[WUD YLUJLQ ROLYH RLQDWKID® IDWKLRK O@IPRQRY YW RN VIHEGC HE K
DQWLELRWLFYV

7KH VRXUFH RI WKH KLJKHU DF®RXQQDINHRMWSWRW HLRON B Q &/ LIDIM. WHD OW K) E
SURFHVVHG PHDWV KDYH EHHQVMRFQWWIHE & IDW KD F RODURRLHARAN Bl Q RRIDH@MHAH C
LQ SURFHVVHG IRRGV PD\ LQFUHDMD VK@D WEHIH L2AKN. (R DQ NRRDAR® D WRL\RLO
FKURQLF GLVHDVHYV 7KH SURV RI D ORZ FDUE GLHW LQFOXGH

¢ :HLJKW ORVV DQG ERG\ FRPSRVLWLRQ

¢ 6HYHUDO VWXGLHV KDYH VKRZQ VWHOMWWH O A FETKUE GRYWW ¥ RSO OHG & IW\RK

e /RZ FDUERK\GUDWH GLHWYV PD\ SURFRWM¥DW HDQVR U 0 B QO RX Y F DBIEMIDVER
KHDOWK

e /RZ FDUERK\GUDWH GLHWV PD\ DOVR) PUIBDGBVWE VBWXHWG ISRQIHNQAB. @ Q B

e %ORRG VXJDU FRQWURO DQG LQVXOLQ VHQVLWLYLW\

e /RZ FDUERK\GUDWH GLHWYV LPSURWXOEQRREVXKWLY IPRQWURQGLFGCXDO'

e 7TKH\ PD\ OHDG WR ORZHU IDVWLQJFEHGRIRGY ¥OKQRWHITR HY HRNODWME UHG

e /RZ FDUERK\GUDWH GLHWYV PD\ ®GXNVRVEHAHL HKQIH) VXIOD @ IRWVILY &IDYQAFH RU

e 8DUGLRYDVFXODU ULVN IDFWRUV

¢ 6BRPH VWXG\ ILQGLQJV VXJIJHVW WKDDW GRRYDFK GL b WY VAND D EARERD NY
DQG LQFUHDVLQJ KLJK GHQVLW\WVOLSRSURWHLQ FKROHVWHURO OHYH

e 7KH\ PD\ DOVR OHDG WR JUHDWHH BRBXFPWHR QVWR BERRROWS GHHMWWYV #R
FDUGLRYDVFXODU KHDOWK D WHVWIHYG BHEOWHG DQG UHTXLUH IXUW

$QG WKH FRQV RI D ORZ FDUE GLHW LQFOXGH

e IXWULHQW GHILFLHQFLHYV

e SHVWULFWLQJ FDUERK\GUDW H\WH FRO\ FOHHDED IMR @ OW G HAT @ VW H VDQINDD V|V
LPSRUWDQW WR FDUHIXOO\ SGBJ XD \® R ZQKMWILEL B Q MWL @R DHNHV RIHS- B R QYU

« 6XVWDLQDELOLW\ DQG DGKHUHQFH

« /IRZ FDUERK\GUDWH GLHWV PD\ EM 6RQO OWHUIR GX W RV R X\W KHDLLLO OLHP\RW KID E
OLPLWDWLRQV $GKHUHQFH WR D Q)R ZRAD UG GALYH.\G X000 \D DK/R HE © MK\ DX
FXOWXUDO GLHWDU\ SUHIHUHQFHYV

« 3BRWHQWLDO KHDOWK ULVNV

e« BRPH VWXGLHV VXJJHVW WKDW ORQJ W OR D G R H B HILAHW \D WDO HEDV BARY R-
&9'V DQG RYHUDOO PRUWDOLW\K H, W XLD/O L F\S RRI WADKQHV | RVRRG FIRKQRVLERB-B/X AMWK
LQWDNH RI SURFHVVHG PHDWYV DKHD O D\ XULDAMMG IDWV PD\ LQFUHDVH

W LV FUXFLDO WR QRWH WEDMWWPKH M DU F W R RRIJDL Q@& I YR.IBUE DR Q DG Wi
SURIHVVLRQDO RU UHJLVWHDBG GLHHWDRWLDIQJ E PIHRU H V SHDRBBIB@I\L FR K HLDQOG
FRQFHUQV

7KH HWRJHQLF 'LHW $ )RUP RI /RZ &DUE 'LHW

$V QRWHG WKH NHWRJHQLF GGHWWWHN D®&GJRRGWUDRE §DRTRIDQ LEGWHNR UA
KHDOWK EHQHILWY 7KH SULGDNW JIRD & R IUW KW INHW/R B BIKQE R KWW D WHU ¥ QN
WKLV LQYROYHV FRQVXPLQJ OH\WHW IGIDQ D QWK RKD K EIRXGG Y DGXOWDW BIID TX |
HPSKDVL]HV FRQVXPLQJ KLJK DPE®X@QWWRR URKHYD WWRKK IDW B Y1RKD G RZ\L WEXRR
SURWHLQ IURP VRXUFHV VXFK DV PHDW ILVK DQG GDLU\ SURGXFW

7KH VDPH SRWHQWLDO FKDOOH@IHWD VRR\FDBWE G WR VWK W R ZHRODRAIES R MAM Y
EHQHILWY DV VXSSRUWHG E\ VFLHQWLILF OLWHUDWXUH

e (SLOHSV\ PDQDJHPHQW 7KH NHWRJWRHB DELHIXW K B \D § § bl R DX \KHIG/D RXDQIU
FKLOGUHQ OXOWLSOH VWXGLHVQKDK G XFKRZQVHWNK BIHI HE WTLYHH@FMDD G L F

e :HLJKW ORVV $ VI\VWHPDWLF UH YRRLZ DG & RRHWWIDR D Q BlG\ WIUL R O \ZDR)GRORSU
HITHFWLYH IRU VKRUW WHUP ZHLGKWWORVY FRPSDUHG ZLWK ORZ IDW

e ,PSURYHG LQVXOLQ VHQVLWLYRWA\Q EF \GH.BIWF R DAXLIB 8 ¥V R/'WHWLKQH X@MQU R B Q
PDNLQJ LW EHQHILFLDO IRU LQR®RUYSGNBODEHWMHKVW\SH GLDEHWHYV
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¢ 1IHXURORJLFDO GLVRUGHUV (PHUWRQ 8 GIlYR GH § WHP\DX JK Bl Y MV & RMKHRQ\R 1 DR
GLVRUGHUV LQFOXGLQJ $O]KHLPHDQGGWVBRY?B W3FUNLDIMR QQME UV HDRXA
HVWDEOLVK LWV HIILFDF\ DQG PHFKDQLVPV RI DFWLRQ

,W LV LPSRUWDQW WR QRWHQWWDBWH W KH WHEADRH) HRUW FH & H H VIR@D & & B WVRODUH F R
FRQVXOW ZLWK D KHDOWK FDUBMQS IFKINMY YH R QHD\OS HH LDWHD V WY LFER XQESD W E
RI RVWHRSRURVLY GLJHVWLYSH B1YRQEHIHR FEWUH DR/W WHKHIFGMLKH) WRNLQJ PHG

7KH IROORZLQJ LV D OLVW RI SRWWQWLDO FRQV RI D NHWRJHQLF

e 7KH NHWRJHQLF GLHW LV YHU\ OROHDG MORU DR MAGIUHDQWW G HZ KE EHDEDHV L
PRQLWRUHG /HVV FDUERK\GUDWHWOWBNBEKQRRGY WK H BVVPDERHRRB
ODFN RI ILEHU LQ FDUERK\G EIMWMN UUKK \WR/R G\D QHEH DY B RMWHIBIW/LD O KD]D

e« $ NHWRJHQLF GLHW FDQ FDXVHLRDG i MG EEW D WK FR Q@ GRWYWHCGWW PEL

e 7KH ORQJ WHUP HIIHFWV RI W K ING\WWHR DHJE. E IGLHHDW R G RN HW@G DRQ @ B R
UHVHDUFK LV QHHGHG

SDOHR 'LHW

7KH 3DOHR GLHW DOVR NQRZRYDIW K & 13HDW H RO DWKLLHFWEDLUH D B/SIHR D B W LVOK
DQFLHQW DQFHVWRUV IURP WHKHV3BERE RORMKILEZKRIH , WQISPRIKBPAHHHEG DR R
HDUO\ KXPDQV VXFK DV OHIDE®HDWYX\WMW KD QGXV.WHG W HD\B GG B [LFUD XSALRG XJ
IRRGV DQG DGGHG VXJDUYV

$OWKRXJIK WKH 3DOHR GLHW KIRW WIDLGMA GV B REBXW B UN. KD WL WAL M QAB HIFE LI LHFY |
LV OLPLWHG +RZHYHU VRPH VWXGWKVEKDQWHHLM[\S RR WHGH \BHD@HHRW@E IGHKH BB

e :HLJKW ORVV $ VPDOO VWXG\ FRPQGDRQG WRH BM\WW HERL W HIR XA GV K KYDNAI]
ORVV DQG LPSURYHPHQWYV LQ BDSVWVNIXWHX PHRDHOHFB DVKGE EOREGY KRBV
GXUDWLRQ

e« OHWDEROLF KHDOWK $QRWKHU VWBXGAWIRPGDUGE G5 MIKE-H BIHVH® L & MHWE XL §
IRXQG WKDW WKH 3DOHR GLHWQ BHG\MHP UE FRW WW R © S WRM.K P MR SHH @ |
VWXG\ DOVR KDG D VPDOO VDPSOH VL]H DQG D VKRUW GXUDWLRQ

e 1IXWULHQW FRPSRVLWLRQ 7KH 3DOUWRYGGHYJFD@HE K QXMW DPREWVG\HQ V N
DQWLR[LGDQWY +RZHYHU LW PW\ \EXFR ROAH BDLOF EXIR \D QR GQYQ W\W BDB QWG »
SURGXFWYV

,W LV LPSRUWDQW WR FRQVLROMEMWKRWVINEBS H DROW R GH. B\ GPHDR [ SBIRVG RQ
RVWHRSRURVLY KHDUW NLGR®J \8BQFWIHIKXWIUAH Q EWYMHW R HV KEIQERLROWWRD U 17 Y
$GGLWLRQDOO\ WKH HYROXWVREHHRQ SUHEPWHGRE H/FIOX \VGL IR UK DRIFGW @R G
JHRJUDSKLF ORFDWLRQ DQG WLPH SHULRG

30DQW %DVHG 'LHWV 9HJHWDULDQ DQG 9HJDQ

9HIJHWDULDQ 'LHW

7KH YHJHWDULDQ GLHW LV DHELWWB URRRDNX A/$HW QR QY KFDIWP H DFAD B SRRA WQ Y
FRQVXPSWLRQ RI SODQW EDVHWEDRREW VXDKQON OHIXPY VY QMW QVQ %DV
YHIJHWDULDQ GLHWV LQFOXGL@GD IODFIMRRGKFNWD URYQ YIHYBOWAAWR RY®
LQFOXGHV ERWK GDLU\ SUR GMXFIWN 0 ®® \H HI'8 O R H B QMWK HQKGUDHDWAK  HRIGIE R
NH\ ILQGLQJV

e &DUGLRYDVEXODU KHDOWK 6HYHUBWDUNLRPGLE VHRADW B WH B X/ RAFK. DRHGD 2
DQDO\VLV RI REVHUYDWLRQDO KWXGLHVORZXQG WKMNWRY K HQ/.D GLBDEMKK C
QRQYHJHWDULDQV

e %ORRG SUHVVXUH FRQWURO 5MHY IGRURK VPO KMES QRDHU YEHOIRIRVGDE [P HW
DQDO\VLV Rl FOLQLFDO WU LDAHW HR B QBRW KDWHGHZ HW B WILD Q LEL BIRGMG UBI)
EORRG SUHVVXUHYV

@08 - KWWSV PHG OLEUHWH[WV RU




e LDEHWHYV PDQDJHPHQW 9HJHW DR QIEOLQ IGAXDNWOW XU KV E HAQIS H- F LADLD ERIDV H V
DQDO\WLY RI UDQGRPL]HG FR QMWWIRWL.MHGGW H WIYOO H® XRG JW K D WRIGH JZRrH3 U |
PDQDJHPHQW DQG FKROHVWHUROLEBRYDVOOFLHRASDUHG ZLWK FRQYHQ

e &DQFHU SUHYHQWLRQ 6RPH VWXGQHLKDWHPDRJIBHVWODVYNR AR W & EALNBVAD
FDQFHU SDUWLFXODUO\ FROR UHMPMDIO/ KDRWF HFR QGVRLA/HWHHQW VID Ik KRV @ D1
HVWDEOLVK D GHILQLWLYH OLQN

W LV LPSRUWDQW WR QRWH WKW LYWHLRQ\DIUO\D DG G T KW W HF IDRY. AEQ) VO L R OVIIX
QXWULHQWYVY VXFK DV SURWHLQQG URRHJBD O W\ DIFW 06 ¥ L @ RAH XSI\R LIV
UHJLVWHUHG GLHWLWLDQ LV UHF®WPHIGHEFMWR HQVXUH SURSHU QXWUL

9HIJDQ RU 30DQW %DVHG 'LHW

7KH YHJDQ GLHW LV D SODQWHEPVXGH @ L\W WH UFIR 8 WRSHVLR @V GRR BL.Q0 P D
VHDIRRG GDLU\ SURGXFWV HJIBRQURBLRRB @HY D0 HRFPXR H § GBDAR W \E DWHHIGH W
OHJXPHV QXWV DQG VHHGV 6H& HVQK\VH. IK I DIDHWK B bl DK KDWY HR(IS & RLDQ DU H
WKH KHDOWK EHQHILWYV RI YMJIWAFDWUL®V % HHROG WHH VS WHRFRRD & VEHHDQHF|
IXOO\ SODQW EDVHG ZLWKRXW WDHDWRQJIJHDING LSUFHOWKHEQ W 1 QIFOWDR B R QD ILN
ORQJHYLW\

,W LV LPSRUWDQW WR QRW B QNVEKD \@ XVOWKNRDRIE DYOHDI\D [DG GHIPK BYVR HH WKW H QAKX
HVVHQWLDO QXWULHQWYV VXFIKWDY L®URWHDQ GLRRQJDFDOFWYPLQYFLBYG 33
VXSSOHPHQWDWLRQ PD\ EH QHFH¥DDH\S&RQIAXOR Q@O ZR W K HDJ KW\ B WHKG C

3RWHQWLDO FRQV RI SODQW EQVRICWE L HW W \L Q¥ XOKIG HD W K DWD PR QMMQ |8 K (
YHIJHWDULDQ GLHWV $QRWKHXQRRIRRGR YHIHW G UHWQL V ZEKHLUGEED FPHAD /L MM
IRRGV PDNLQJ LW OHVV KHDMOYWKWHIHQHGFXULESVQ VUMDEF KR I WZKQ IF K W A DY HIB
JURXS )RU H[DPSOH ROGHU SHRBXOHIKPMNEWWLIWKDWS URWXILES WHRJI W DRU
DGGLQJ PRUH SODQW EDVHG SURWHLQ WR WKHLU GLHW

‘'LHWDU\ $SSURDFKHV WR 6WRS +\SHUWHQVLRQ 'LHW

7KH 'LHWDU\ $SSURDFKHV WR 6WRS &\SHVUMNWH@®OWRY HWE +V SHHWLED &R G Gl
DQG SURPRWH RYHUDOO KHDWRLQHIDD W U W VWA\PB K DWW Y HERW W L F K JIRWR |
JUDLQVY OHDQ SURWHLQV DQG DWEQDW IGD LQWDHDWRIGR FW R G BIQRGV & DIV L
UHVHDUFK KDV GHPRQVWUDWHG WHKW HQHEFMGXHQHYV E ORIRWE K$HU HDSWKEM®D D
6RPH NH\ ILQGLQJY DUH OLVWHG KHUH

e %ORRG SUHVVXUH FRQWURO ODMD W/KID H 6A4WG IGH W VF R Q Y\HL Y@ RIZ G DKV O L E
UHYLHZ DQG PHWD DQDO\VLV RIIBRQG RPK PG V¥ RID WsLE R OGLHHGV VOUHLEDADKR VY \
DQG GLDVWROLF EORRG SUHVWXUHVK EDINMUWNKQBURQ LQ LQGLYLGXDO

« &DUGLRYDVFXODU KHDOWK 7KH '$B+DGUH@/XKBG DHNE RV B FL DSVGIISUZ HW
IRXQG WKDW DGKHUHQFH WR WKH ORZHGLH MY R DRV B R YR BLICOUN HKE ZWU W KG D\

e :HLJKW PDQDJHPHQW 7KH '$6+ GLHWDRBI® H®DW R$VXSSQ B B WL FHIE JKRQ WII® (
'$6+ GLHW ZLWK D FRQWURO GLHW IRXW®D @H KW RNV DG GLLHSN RGP W E

e IXWULHQW FRPSRVLWLRQ 7KH '$6LHG MWWV X K DRVK SIROVIDWWH R WV LIPIDJI Q K WL
DQWLR[LGDQWY 7KHVH QXWULHQWXVKIOK B OBWK @ HDQMHIR MDD W 19 E DDGLRD ¥ [E
FDUGLRYDVFXODU KHDOWK

2Q WKH RWKHU KDQG SRWHQWLDQFBOKKIAHOBI@K H YV HMDAFF WV KGIX +6 6 REWRAHO B A K
QR RUJDQL]HG VXSSRUW JURX@W IIRREG OULWPLMWNH® IRFKVXRQHWPIHFLILF GLHV

7KH '$6+ GLHW LV FRQVLGHUHG D BMBG EDOWQ BN ® DSUR BIVK G R Q RAQKE YK 6
SUHVVXUH DQG RYHUDOO KHRDBW HK MIKDWK L Q\8 LIML & R B R UYMW RIQR/X D G G
DQG FRQVXOWLQJ ZLWK D KHN®\MK H® GH HW RWH\D\QL R'Q G RRIP B H QLG H G
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OHGLWHUUDQHDQ 'LHW

7KH OHGLWHUUDQHDQ GLHW EX WG MUDG\L B/D W DO ¢ R WM SUUADEEH. W M GRIWA
LV FKDUDFWHUL]JHG E\ KLJK FREXYKWY S M RQHRIUDXQW VO B HIBKY D@XHWLVQ B I
SRXOWU\ DQG ORZ FRQVXPSWRRG R | DUHGE \PZHDHW VS UTRKFHH K M B GQNHKD & HGELHH WY
LQYHVWLIJDWHG LQ QXPHURXV VWKBQABRZBRPH NH\ ILQGLQJV DUH D

« &DUGLRYDVFXODU KHDOWK $ F UHDADL ADHW UHQY' G HZH R O W K H RDHEGE WWHIUDWED G\H
OHGLWHUUDQHDQ 'LHW LV DVVR RLBRWBIGWHK \R K VEFR\PW N UL © B O & GEQOL\RFQA
FRURQDU\ DUWHU\ GLVHDVH WIDWHMD W& ER WP Y F X\OMDWR G HY HDI\VGH W R

e 'LDEHWHV SUHYHQWLRQ 7KH 0HGLQWWH W) S H 05Q DSE HHWHR/D \$ KHIDLS] 1D QG
35(',0(' 3UHYHQFL®*Q FRQ 'LHWD OHG L WH b GLNDH & DHYHDDV'ILRIQV @L VGK RVF
DVVLIJQHG WR IROORZ D OHGLWH U UDDQ MDY GQ RO WX RQ B PRI @ X VEKD &
FRPSDUHG ZLWK WKRVH IROORZLQJ D ORZ IDW GLHW

e &RJQLWLYH IXQFWLRQ 6HYHUWD® 8WKGH & FH IV RHWLKQHG D A BW\W B UAKFERHE Q QW
IXQFWLRQ DQG D UHGXFHG ULYKWHRPHRREJWQIGW VWP \GHFOVQHVBIGGVBOF UHYL
REVHUYDWLRQDO VWXGLHV |RX GHSG KWW UWUID®HD @ G KHWHZIAH DV R\F L D W
$O]KHLPHU V GLVHDVH

e &DQFHU SUHYHQWLRQ 7KH OHGLVRHI WHEGHKE @ G5 U WNKR N FEHHMCD D @WWVSED,
DQG FRORUHFWDO FDQFHU $ PH®/IDHD QRXQGE W RD W EXVLH K ¥ WILRKQHOA Q W X
DVVRFLDWHG ZLWK D ORZHU ULVN Rl EUHDVW FDQFHU

OHGLWHUUDQHDQ '$6+ 'LHW ,QWHUYHQWLRQ IRU 1HXURGHJHQF

7KH OHGLWHUUDQHDQ '$6+ 'LHW ,Q WHYHH®WDR Q0 |R'U G HKWRLG/H D HQMHGBN U Y
SURPRWH EUDLQ KHDOWK DQGI QUHGXWHYWKGEILYHDN HRY QHOFKREW GIOYKHQ AR |
OHGLWHUUDQHDQ GLHW DQG WKHL®6+ RBREW WIRFWVLQH B8 HRQEXRO HRU
VHHGV $OWKRXJK WKH 0,1' GLHW LWRP HJ M BDMQW HIQ ¥ QHZ/ A BIQF KON | H\C
WKH IROORZLQJ SURV DQG FRQV

e &RJQLWLYH IXQFWLRQ $ VWXG\ IRX QG \VZR W D\GKHIDINHG LRV K IDHV MR
UHGXFHG ULVN RI $O]KHLPHU V GIGHHDY 8 X 0K/ \RWY XIG\ VR DB REZ 8 G HRHDNY D
IROORZHG WKH 0,1' GLHW KDG D  $OHIGHKIERHHGU UM \GNL \RH DOHHY ARRSD QH @& H L\
WKH GLHW

e IHXURSURWHFWLYH HIIHFWV 7KH 0]RRGIVHWKDRS BDWL PHVF K R Q VQOPWQ L H C
EHUULHV OHDI\ JUHHQV QXWVQW® &K ROH YE-H R Q OD VI\KRIR/LHD WRIFSS R ICHMKK ® 19
UHGXFH R[LGDWLYH VWUHVV DQF K @ OD EMDWHR @ G QV R/ KR EWIDVLHDXEHK W |

e 7TKHUH LV WKH SRWHQWLDO |RRUKIHI K& W DW¥R YOGV RU KD OQ ISREEIXDIOY D

e ,W PD\ EH GLIILEFXOW WR WUDQY®DRWV0E Gl WHHIQ\D FKIDW BUHW IRRGV

W LV LPSRUWDQW WR QRWHWGERW BV K IV LOJMGILWINURDOQ BISG DK DR V [DIGES LR
H[LVW $GGLWLRQDOO\ WKH 0HGHIWEH G DEQ HB0 BLUHW 1 R\R @R AWR MWENR EQ |
IDFWRUV VXFK DV SK\VLFDO DFWLYLW\ DQG VRFLDO LQWHUDFWLRQV

SHVFDWDULDQ 'LHW

7KH SHVFDWDULDQ GLHW LV D QWHRBDWH G DRIR/GHUDROW QD V¥ LLVQK O XEHF BV
H[FOXGHY PHDW DQG SRXOWUPSEXVR QW IDIQ®R D/Q IR B WKHU FR@/IR RIE SGALA
VSHFLILFDOO\ LV OLPLWHG ERXWWHMNNXBULBY RYQL GHPLRPH ICI\HWRWWS DV IRC

« &DUGLRYDVFXODU KHDOWK 6HYEBDBDWWMBGILNK KRQN XYKREZQRWK BWLFK |
SHVFDWDULDQ GLHW LV DVVRFLD3WHEWHKNKWLEKMWEXEHGE DQGNPRIWES VQ C
VWXGLHV IRXQG WKDW JUHDW H B FOLIDRAKH)GV ¥ LRM KI DV B R.DHALD N HV AH R INGIVDW

e 2PHJD IDWW)\ DFLGV )LVK LV DNVUDFK &R XS B H WL FRHDIDO \ HDLVF R\DIHSHRQ \W
7KHVH IDWW\ DELGV KDYH EHHQ VDK \ERIFUDIWWNE ZLQFIO X G UQ R X\H BHBH & K
SRWHQWLDO FRIJQLWLYH EHQHILWV
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e IXWULHQW LQWDNH 7KH SHVFDWIDHY DB QG LD RDQNSU R YMGH REOUADQTH! Q
DFLGV YLWDPLQV VXFK DV YLWDPL@V VH@HQWXP PDQIBUDDW L RI[JG DLGMB\
JLYHQ WR HQVXUH D EDODQFH®\ ILQ R IVKH R IDQ X WINQ HQMR G X WYHWKIB® BV
H[FOXGHG

W LV LPSRUWDQW WR QRWHVWRPWG VEH FALR QN LG HHWHIRU \Z IQHI®! G ROGRE L R @
VXVWDLQDELOLW\ DQG HQYLURQWPHRSMOLAR Q PSR ® | D\VOHVIRI FERIGIAECHN HRR Q @ X
HGXFDWH WKHPVHOYHV RQ ZKLKKQSURRXGR DM LVEH LQ ROD RW HDWWLAY X RDAEW
ELRGLYHUVLW\ ,GHQWLI\LQJ ERW P ERWQOJ VXNKRPRW W X\GWIH & KHBUVEDIL@H U W L0 C
ILVK DQG WKHUHE\ IROORZLQJ 88KIH\ZO\Y JWKIDAV FRQWN XRPUHY RAD® LFARIDALVE
FKRLFHV

$QWL ,QIODPPDWRU\ "LHW

7KH DQWL LQIODPPDWRU\ GLWWRIFX \DH @ LRIQV B B Q 8 D RVVQH U@ RRER/DVOK VW HU B B
LQIODPPDWLRQ LV DVVRFLDWHIGR @YW KQ¥FDMXIGRXM 119 DVO WaKL IFRHVB HAAU  DAKGH
LQIODPPDWRU\ GLHW DLPV WR SERPRW H\RYFHRLUG®R KB\ DQK | B R G VARINGK D

6FLHQWLILF UHVHDUFK KDV LGHGWWIKH ® WY HQD O DNPHP\DFMRPS\R@ HHOW VL Q F O

e JUXLWV DQG YHJHWDEOHV 1XPHURXVDQGXGH HVWITEYGH V K B DQ WLKRXD Q 8 ©
SK\WRFKHPLFDOV KDYH DQWL PQVOLDFP B EWIRHA B QE AW B VODWRWKIQG RW K
KLIJKHU DPRXQWV RI IUXLW D QGWHG HWWEOH GXWBGEHHBEMHBVWRVRBLODP

e :KROH JUDLQV :KROH JUDLQV VXFK DRDWKR @ i KHEFW LBUREQ WYIBRKHEH RQ
DVVRFLDWHG ZLWK DQWL LQIODPPQ W R W\DHIHHEDNW D ¥V REH D VE K B OZH. \W B DON
LQ D PHWD DQDO\VLYV

e +HDOWK\ IDWV 7KH DQWL LQIO DP@DX\PRW LRICH R/l HKAHDICDWVK | H B WWKIHOK FOKY B
QXWV DQG VHHGV 7KHVH IRRGV ® SR Q\XFK/ DQ RPBRD\E X QVIDWX U D O FIKGXBY (
DQWL LQIODPPDWRU\ SURSHUWLHYV

e )LVK DQG VHDIRRG )DWW)\ ILVKLE@HV DDEPRROXFHNRUR®H YD UGDW WR L
ZLWK UHGXFHG LQIODPPDWLRQ $ D\WWW RD WD G R P L HZGDRRQ WHIR D OH®
VXSSOHPHQWDWLRQ OHG WR WDWRIUFPRWNHHEXFWLRQV LQ LQIODP

,W LV LPSRUWDQW WR QRWHG WKW W W&R WD QWVLSIHF ILO DFP R RD & SUDR)D E K W
HPSKDVL]HV ZKROH XQSURFHVVASWRREG\RDGREHFNMMEGE WRKRHG FRKQ WXMWQYH GQ
YDULDWLRQV DQG VSHFLILF GHHWGUD QHE HRW VKA WO Q JEHAL WKQNUKE D DWW K UR
UHFRPPHQGHG

, QWHUPLWWHQW )DVWLQJ

,QWHUPLWWHQW IDVWLQJ QY R DH)V HIDOMLHDU QDMLY H LB WKRIBA/SIR IQ MDW W V/ &

KRXUV RU PRUH DQG WKHQ KD XHR OV H PRAIL @ JDPLSI0GR ZRRH FOQVKW R SKB B
PHDO WKH QH[W PRUQLQJ DW  $®RXN HEWKQJ ZVQGRIG AU D GR3J KWDAYRIS\
PHDO DW QRRQ D KRXU IDVQGR@GRLQ KRXHUHDDUBIWKH RURWHG EG )
UHIHUHQFHYV

e :HLJKW ORVV DQG ERG\ FRPSRVLWLRQ

e« BHYHUDO VWXGLHV KDYH VKRZQ WREWR,) ZBQJKK DOR WV DRVGLYPSDRYUR .

e« .QWHUPLWWHQW IDVWLQJ PD\ OWDINGI WWR ® LUHFAX-FDWLHRE | DYV FEDXQURLIQH) L QH

« ,W PD\ KHOS SUHVHUYH OHDQ PXYRQHFKPIDW ¥ FRESRIULVQD @M LURKWWRFRVD OO K

e ,QVXOLQ VHQVLWLYLW\ DQG EORRG VXJDU FRQWURDO

e« ,QWHUPLWWHQW IDVWLQJ LPSUGWXJ D Q \FPROVOURKDQ \BIRMWHQ W L. MG\ HABHBR

« ,W PD\ OHDG WR ORZHU IDVWLQQ\WQWLX® UG \OSFRQGNOH [ R IGF KPPL@® HHE D.Q F |

e &HOOXODU UHSDLU DQG ORQJHYLW\

¢« J)LQGLQJV IURP VWXGLHV LQ DQLRBIUW DK® WR P H KX 8 D R PR WLHD B NUDKKID\CH
OLIHVSDQ
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e« ,W FDQ LQGXFH DXWRSKDJ\ D FWOJHERYWH VY EAFD LG 8B R FHHFX'D MWKDLAG K
ULVN RI DJH UHODWHG GLVHDVHV

e« $GKHUHQFH DQG VXVWDLQDELOLW\

e« .QWHUPLWWHQW IDVWLQJ PD\ EHONKW R MHEEHQH WRRU L\QR WHK B ORLQ/L @&/
RU HIWHQGHG IDVWLQJ SHULRGV

« ,W PD\ QRW EH VXLWDEOH IRU L@ G RYIGAXDLARQ ¥ L W K FKKHD'W G L Q@ EPHVGHEY ERHU
DSSURDFKHG ZLWK FDXWLRQ

e IXWULHQW GHILFLHQFLHV

e« .QWHUPLWWHQW IDVWLQJ PD\ ILEGEHBBVHVWK H B MW R DRIHQ X O/Q\L 5 Q WQ®HIG

e« WLV LPSRUWDQW WR HQVXUH ULGIKIK\D WH WQ RIDAH R Q 1§ VR/IHIDHNBLEIRDY \IEXRA!
KHDOWK

e« 3RWHQWLDO GLVRUGHUHG HDWLQJ SDWWHUQV

e JRU VRPH LQGLYLGXDOV ,) PD\ WHG HBIW LU 1S [D¥WHERQW R G LD/FRIGR K H D O

e ,W LV FUXFLDO WR SULRULW LLJHHWD GBOQIQ FHIBWDR QG RHRXIUR GIYQIEW GAW R/ R DI
ERG\ LPDJH

W LV LPSRUWDQW WR QRWH DUKDDWP RIKH LIGHFWE XPIOY) MIAGY LA WK D GO
SURIHVVLRQDO RU UHJLVWHDIBG I®NVNWL QW LDHY [ERH R U H WSKHIWSMEQ | LIR W H.IG)
FRQFHUQV

7TDEOHXPPDU\ RI &RPSDUDWLYH $QDO\VLV RI 3RSXODU 'LHW
'LHW QDPH '"HILQLWLRQ 3URYV &RQV

.HWRJIHQLF GLHW /RZ FDUERHKLGQKDWIHR WL JKPIDURGHBEWHQWX G HQL FL H
IRFXVHG RQ ZHLJKWHIRMW LY LW\ SR WHEQWWHLLDVIH W KIHHWEF BVSH >
EHQHILWY IRU HSLOGHSM UHVHDUFK

9HJHWDULDQ GLHW $ QR PHDW GLHW IDHGKIFHH@WU G VINL R L H
GLVHDVHV ORZHU AKXYQORQPHOWQ ®H

LPSDFW SRWHQWLQSHG\ JRRWHQMWLD

SURFHVVHG IRRGV

9HJDQ GLHW 1R PHDW RU BH)ERPKGSUIRGK RW FIRKURGOUHFQW GHILFLH
HJ HJJV GDLU\ SSUR/GIORMY HQY LU RKDHOMOROHY LQ PH

VXVWDLQDELOLW\ QRWHIQHIW ® & HGIK

ORVYV DQG SUDFWLFDO FK

OHGLWHUUDQHDQ GLHW % DV H G HREX IHI®D G L W RRQ CFAIRMGR. @ W R O XIOLDI K H |
FRXQWULHV ERUGHGLQHDNVKN LPSUR YHBWDRUH) LMKIDYGO H Q J
OHGLWHUUDQHDQ 6K FIMQLARIX GLRW H Q WRLD ¥ R PRIt JLKQAG DRLG/X
JUDQFH 6SDLQ *UHHFH DQG ,WDO\

3DOHR GLHW (DWLQJ SODIRBMHHGLRQ ZRIR GK WS R WH QWP S B RLYAH.GH
KXPDQV PLJKW KDYHONBRAHHQ WROHUD QFRQ I WHIHD VHE HD L

GXULQJ WKH 3DOHROUWKLHFQMUBHQVLWKDOOHQJHV LQ PH
UHFRPPHQGDWLRQV

'LHWDU\ $SSURDFKKEVGWHRW WRSFRQW URBZK\EHE B Q RCGRYUIHRWEKQWLDO FKDOO
+\SHUWHQVLRQ '"$6ULFRXLHY IUXLWV Y HHGXPHEGHYLVAK RO FPDAKGHLRHY@AH XQIDRL W
JUDLQV DQG ORZ IBWEBDVWVHYV LPSURYWH$HRYIHEDDOI\GDHW

TXDOLW\

,Q UHYLHZLQJ WKH SRSXODUDWLMWDBW IZRRW WY PSR SO DYV ENHQ PR B OAL Q.
DQ\RQH WR JHW FDXJKW XS L@ MHWH XOSHI BEQXVR DPH QM B WR ERIGVONRZUL K
YLHZ DV QRWHG LQ WKH UHYLSBR SNODWR G LIHWG WKW | R D FHIOREXOWK K \EHH G H F
LW LV LPSRUWDQW WR ZRUN ZLWK WWdHHS RIVQWOQMRLWUVHUPY RI ZKLFK GLt
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2XU JRDO DV KHDOWK FDUH SURD/QH IRWQ RKKIKWH YW HQFID XCM RN I/ ISPMAE
ZLVHO\ DQG IROORZ WKH KHDOWREXE VW & HHW LW RQHR |ZDKQLVF KR HBUR GEVH. G HIIUL \
GLHW DQG WKH SDUWLFXODID KWMROW KRERKGEKY ISPOOM. HD@QWE WILMMEANVKE OFBWL QR
$GGLWLRQDOO\ LW LV DOVRWRIS RDMWDLGWWR SBIEWLE X(HD BRIQMNE B V8K R RIDG
WKH ULJKW GLHW WR DFKLHYH WKHLU VSHFLILF JRDOV

2YHUDOO LW LV LPSRUWDQW WRXMR R LFDWH 'ZHWHK $\D WILHFCHWHAKIE ¥ H RA
OHYHO GLHWDU\ SDWWHUQ UH¥FRHPWY HRQ GCDWLARRQ VW K AKS$IR @ XKD BAHIWNVQIEQE
LQWDNH RI ITUXLWV YHJHWDEOHYXPAHWR OKH DODMKQ VI D@/XW G DV H V&P RIGKIF 2K/
UHYLHZHG LQ 7DEOH

$W WKHLU EHVW DOO WKH GHERR/XSDHNHZHFGE D\QH & KLR/Q ¥ IND\S Wil K RO \S |
RI WKHP ZKHWKHU WKHVH DUHEBSVRBHMRG VFOOUFW V R UHDQMPOHS URQ B WL
SDWLHQW V FXUUHQW HDWLQJIKDELW W B BRPPRQGIGMHLLR © B NMARDLLB SSIRW W H
WDQJLEOH UHFRPPHQGDWLR QS FIBQF BHERRU HD HY HRAWLSYHF M K BRR U HWSHHOF RIY €
RU XQQHFHVVDULO\ FRPSOH[ WR D SDWLHQW

7DEOH&RPSDULVRQ Rl )RRG 5HFRPPHQGDWLRQ\D QR WD QG CHMAHYL BN VG U DH.

JRRGV OHGLWHUUDQHDQ 9HJHWDULDQ '$
9HJHWDEOHYV F G F G VHUYLQJV G
JUXLW F G F G VHUYLQJV G
*UDLQV R] G Rl ZKROH JUDLQV R] G NIHURRQHBVIGDLQV
'DLU\ F G F G VHUYLQJV VSHFI
IDW
1XWV VHHGV OHJIXPHV R] ZN FG VHUYLQJV G
)DWV DQG RLOV J  WEVS FGZNHRWOM XYLRHYQ RHENMLRIV G
ROLYH RLO LV WK H VIHHE M LDUHIG QHRXY F H
OHDWV SRXOWU\ HJJV ILVK R] GRLWBGK VHR]RRGRI HRIPE N
RI PHDW SRXOWU\ R] ZN RI
HJJV
6ZHHWV DQG VXJDUV I RI FDORRLHYDORUEBI®R UB HDHWRYWLGIW ZN

IURP VXJDUV VROLI®RPWAXJDGBHGROLG IDWV DGGHG
UHILQHG VWDUFKHWHDIQEHBOAREBPKHY DQG DOFRKRO

6RGLXP /HVV DGGHG VDOW XVH RI KHUEV ! PJ RU PJ I
DQG VSLFHV HQFRXUDJHG WKRVH ZLWK KLJK E
$OFRKRO 0DLQO\ ZLQH GXULQJ PHDOV GULQNV G IRU PH
IRU ZRPHQ
:DWHU F G

$EEUHYLDWLRQV F FXS G GDR R] JBRRFAJ WBVSOLWDEOHVSRRQ ZN ZH

+HDOWK SURIHVVLRQDOV VKRXGG® RPR\WHIWFRPPH QG D WX RQ \FG\KDIFM DQIE
(IDPSOHV PLJKW EH WU\LQJ PHRWOHMVMRHDDD ZHHND FRWUHD&FKVERX O G H
RQ WKH TXDOLW\ RI IRRGV HBG® FR OWXP FWERQ URD JZK RO FUHRERE R O HJ XU IVIVQ \
SRVVLEOH YV SURFHVVHG RU SDW BDUSIGF LRIRFS 8 DVDKIRWR P DY WV IQO®LHW SO

'KHQ PDNLQJ UHFRPPHQGDWLRQVLQ®LYYARBRY WDHHG W RVRR QR EBERVX/U 3 C
FKDSWHU IRU PRUH LQIRUP DN MRKH R KRV WERHUPMRIRSRWU D QW RK S DIMOLOH
DGKHUHQFH DQG ORQJ WHUP DGRSWLRQ VXFFHVV
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,Q FRQFOXVLRQ LW LV LPSRUVREWDVUR $SRYWHQRN DQGHPORIB@REK R KQLIDH |
HDWLQJ ,W V LPSRUWD QW WWHR VIWWHIDAL IH) VGH W Q¥ K H & HEEGVAH WY § COUFIKVB R Q R E
SRSXODU GLHW WKDW VXUIDFRHQWEKURXEK PRNMWD O FFAX®IDDN 1@ FPHHOV IGR € W RU
ZHOO DV WKHLU RXWFRPHV VKRUWFHYY G WRHYG GLMULR QBIO 8 DULBK HW DR B'S R
SUHVFULSWLRQV DUH SUDFWLFSDUMQ R | SSDUVIR-QIDVOV | WX FWHRVEH D NH\

.H\ 7TDNHDZD\V

e 'LHW LV D SULPDU\ ULVN IDFWRWHQRLWKVYR G BDVHOLWHD POM B YR G/R/\
e 7KH 6$' GLHW LV PRVWO\ SURFHVVHIGHMRRBYVZPWE RQION. QDRILRDORBP ¢
e 7KHUH DUH PDQ\ SRSXODU GLHW/L WHKIDWH ROPWW R PSHWVH YCHIQON GALKHWARQ KB Y H
e 7KH PRVW VXFFHVVIXO GLHW SO DIGNG DAURH \8 K B FSDIWFLDHIQ BVQ\G (SHHHIBBARVIEX D \\
« 2YHUDOO IRFXVLQJ RQ WKH VLP L OOFIWVHIDIAL @H WR & WRPGWH\R G ®D QWX O

PHDWV KHOSV SDWLHQWYV |IRFX S DRADWHIHD WRLLD O 1D KK IDDGW RF B MDHIVY R Q

SHIHUHQFHV

‘RUOG +HDOWK 2UJDQL]DWLRQ +2HDAHWKHDQG GHWUVDBE RO LAMD\XXRIWORG ZLGH
$FFHVVHG 2FWREWWSY 277 ZKR LQW QHZV LWHP QJ FDXVAKR RU Hs/HIDVWD K/
ZRUOGZLGH

$IVKLQ $ 6XU 3- )D\ .$ HW DO +HDOWRXQWEMWHWRI GLHWDJVWW NN DLW
*OREDO %XUGHQ RI '"LADHODRVHWGEW X G\ GRL 6

ORNGDG $+ %DOOHVWURYV . (FKNR 0&RO®ODER BBWHRUWG HEHR VWY WBVRIR:
GLVHDVHV LQMXULHV DQG U&VYS IDFWRUV DPRQJGBGBLYWDWHWDPD
&URZOH\ - %DOO / +LGGLQN *- WIDRQU DNV R/QV H® PWHORA. 080D IGHEAN B-BHSD O W K

H GRL 6
$GDPV .0 .RKOPHLHU 0 =HLVHO 6+ 1XWULMKRROM G R bDIWHALVR\Q XLS¥: BB\ BA
6HS GRL $&0 E EH HDE

OLFKD 5 3H*DOYR -/ &XGKHD ) ,PDPXDD ) SMKRFEDWRRQIEHWZHHQWR
KHDUW GLVHDVH VWURNH DQ&WDVSHY GLDEHWHV LQGRKH 8QLWHED
JLROHW 7 6URXU % 6HOOHP / RAHVUHGRARBRSIQR § IRQ KFKOUWW WDV SIU U H\
SURVSHFWENH FRKRUW  GRL EPM N

&OHPHQWH 6XjUH] 9- %HOWU;|Q 9HD®WF-R) $,REHGCIKGERB )DRUBHUR $JIXL(
‘HVWHUQ GLHW DQG LWV HIIHFWV URIQVR N WREHRQHZEW D QG KHDOWK D QD
GRL QX

,QJHOV -6 OLVUD 5 BWHZDUW - /XFNHH: RIOIG PAW KK ZKH UK Q]FRY MR 66 L7H
XVLQJ +/0 WR PRGHO ZHLJKWEGIRWIW RBYHW WLPHGRL

$\NDQ 1) 5HG PHDW DQGQFRRIREMFWDO FBR®EHU RQFRO >3') GF
,TEDO 03 7UDQV IDWW\ DF LRGWD V B XWDIDANDGID ¥ IRWHI RU FDUG L
GRL SMPV

%XHQR 1% 9LHUD GH OHOR ,6 GRILLRDJGH 20LRGIFRO 6 GD 5RFKD $WDL
NHWRJHQLF GLHW Y ORZ IDW G LPHHW DR D QDROQ Y LW HRIPUDH)LG R @ RW \F RID W |
GRL 6
+DOO0O .' %HPLV 7 %U\FKWD 5 HWDRQ |RWVOWRHMW UREWHIRMR W H K X BRKK G_OD
UHVWULFWLRQ LQ &HR®OMHMDEK REH VLN M EPHW
*LEVRQ $$ 6HLPRQ 59 /HH &0< HWHD® O'RVXIS\E BHNYPLFSGHAWMLWH" $ ®@\VV
2EHV 5HY GRL REU
6DVORZ /5 .LP 6 'DXEHQPLHU -- MM DD RIUD @8R P UJB\EHS EOB®WRKORZD W
FDUERK\GUDWH GLHW LQ RYHUZMLBKW RSW IREEHHW HVL P 16 G DR @\EB/OR/UZ 8 WK G L
H GRL MRXUQDO SRQH
6DQWRYV )/ (VWHYHV 66 GD &RVWD 3HUWWHP 3W kB QM Y:6H-2 DDA PNWB/ [
WKH HIITHFWV Rl ORZ FDUERK\GUDMWH BEWSRMYVRQ FDUGLRYDVEFERIODU M
; [
1RWR + *RWR $ 7VXMLPRWR 7 1RGD® D2 FDUERKRB U8 LGVW\H\D W \V
DQDO\VLV RI REVHBNRBWQHRQDO WNXGRHYV MRXUQDO SRQH
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.RVVRII (+ =XSHF .DQLD % 5KR -0 HHR®RFKQ DR GLEXUN CCRIHXNVRDW

GRL

+XVVDLQ 7$ ODWKHZ 7& 'DVKWL $$ $VIDW 6RISORZDEBOR UDN KVAIL VB V (O
GLHW LQ W\SHX WELMEHRYH V GRL M QXW

OF'RQDOG 7-: &HUYHQND 0& /HVVRQ¥ IDMHWWQBG M UR PN H WRH QIS FOEG XS
1XWHWOEUH GRL 0&2

ODVKDUDQL 8 6KHUFKDQ 3 6FK GBRSIKMWIHRIOR JH R HJ OH FOW W DIEFRRFO ER @\DX P L
3DOHROLWKLF W\SH GXHWW BQ M) KXW IGLDE HVRHV HMFQ
ODQKHLPHU (: YDQ =XXUHQ :- )HGRBRZXWU+ WALRWO I R U 3MHOW R DR W/IKF G/ \ Q
PHWD DQ@PO\RIOLQ 1XWU GRL DMFQ

'LQX 0 $EEDWH 5 *HQVLQL *) &DWJPLQS$G I6IRW.YV)D OHE) RWOW LB Q H YKHD/Q W1
ZLWK PHWD DQDO\VLV RIGREWHEND WRR® B6 LVINGAGL H V
GRL
<RNR\DPD < 1LVKLPXUD . %DUQ MW ID QIEWE D RR GHS H W\D\$WBKQBLIP B @/ D H
GRL MDPDLQWHUQPHG
%DUQDUG 1' &RKHQ - -HQNLQV '-$DG® DGR ORIWDRQ PDJI 0 DDEHNW YV G
GLDEHWHV D UDQGRPL]JHG FROWUROQEBGXWUEN FOLQLFRDO WULDO
GRL DMFQ +
7DQWDPDQJR %DUWOH\ < -DFHOGRNOLUHIIQ. GLIHQW Y DPWQEV WK H  LIHRILDGOHIF |
&DQFHU (SLGHPLRO %LRPDUNHUV 3®RILY (3,
2UQLVK ' 6FKHUZLW] /: %LOOLQM FKDENHDO0R UQWHHYQMLWWIHO ORSICHBNRW R D |
GRL MDPD (UUDW-$BS$LQ
6DUJV\DQ $ 'XEDVL +% OLON FRQVPPSW WRHP DREFCGWHRWOAMBDYW KED Q F H U
GRL ZMPK
/IDQGU\ 0- :DUG &3 &XQDQDQ .0F HWHF® V&RIURBRQPHRWDFEROY YV YHIDQ Gl
UDQGRPL]HG F-@D® UARMAHQULDO H GRL MDPDQHWZRUNRSHQ
BLHUYR 0 /DUD - &KRZGKXU\ 6 $VKRUW BW2JI RUIRQKHE' LHDWDKH $\8 S& RO F K
'$6+ GLHW RQ FDUGLRYDVFXODU.LHEVINQ D PW RIDUD-ODXWW M PDWLF UHY

GRL 6
YXQJ 77 &KLXYH 6( OF&XOORXJK 0/ *5HPUR®G H$.®K HRHIRAH MWERRD '$6+ VW
FRURQDU\ KHDUW GLVHD$HFKQ®WWWRNOHG&Q ZRPH®R L DUFKLQWH

$]DGEDNKW / 5DVKLGL 3RXU )DUG W KH ULLHPW DU \H#E DIOR IAKIKFWWR 6WRS

SODQ RQ FDUGLRYDVFXODU ULQNW DB RIDIQ\G RSFH. | HGL B B B WE.FEWSHIMVE. G UGIL F
H H GRL GF

6DFNV )0 6YHWNH\ /3 9ROOPHU :0 VNWUBOR I( IUH BW ¥ HRAQ GALHR\RIBU S VR G LRX |

BWRS +\SHUWHQVLRQQJ®6+ 0BGHW GRL 1(-0

ODUW-QH] *RQ]jOH] 0$ *HD $ 5XL] &RQQGIADNOD @ GHF DHGIL\R M D VU BXQ@MDU FK B

GRL &,5&5(6$+$

6DODV 6DOYDG? - %X00% 0 (VW UBDHVKHY BMN B0 HIZLHWHHOUWADLGRHOD R | GELLHDW V

UDQGRPL]$GQWQMHUQ OHG GRL 0

IRXULGD , 6RQL 0 7KRPSVRQ &RRI® - FRWOLR® LYHGXWHWURQHDQI&G GHPF

(SLGHPLRORJ\ GRL ('(C E H

6FKZLQJVKDFNO / 6FKZHGKHOP & *Q B HWRH 08l GALRI HADUD Q HEGK BUHW D Q

VI\VWHPDWLF UHYLHZ1X®® [PHQDV D Q DORV L V QX

ORUULY 0& 7DQJQH) && :DQJ < 6DFNV 10 06HQGHNWW D DY RFHUDWHABOZL W |

$O]KHLPHU $O3KWHBPWH 'HPHQW GRL M MDO]

=KHQJ - +XDQJ 7 <X < +X : <DQJ %Q@L &+ IPRUMDOULXPS\WORQSBDWHG P

FRKRUW 3XEXGEHMHDOWK 1XWU GRL 6

6ZDQVRQ ' %ORFN 5 ORXVD 6% 2PHJD ODWKWE HOJFH G W V3BGCRYQ BXHER X\M X

GRL DQ

*UHHQILHOG 1 7KH VPDUW VHDIRRIXD® VHYWDUQDEOH ILDK ENDL® 5H\

$FFHVVHG 1RYHPEHU ZZZ QUGFERWIQVWRUGHY VPDUW VHDIRRG
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6KLYDSSD 1 +HEHUW -5 ODUFRVQ GHWWDA\ $L/\QA R BLPOPVW MRRU E H G H FKKIHQ G

+(/(1$ VWERD 1XWU )RRG 5HV GRL PQIU

LQJ '( :DQ 4 )HQJ - 'X/ /L . =KRX < R® FOIH JW\NVMWHPRB L OPSWRPDWLR

REVHUYDWLR@WVQ BWWXGLHV GRL 0

&DOGHU 3& 2PHJD IDWW)\ DFLGAHYD QI® R P IPRD® MEXRTRKN BB RFFBIU D Q V
GRL %67

7LQVOH\ *0 )RUVVH -6 %XWOHU 1. LIQWRXRJI7EPQ $HWWRILAFMOH GU HVHIGAAY

FRQWURGQRUY G SRUMD 6F L GRL

6XQ 0/ <DR : :DQJ ;< HW DO ,QWWKPRXWWHREWVIDY Y XPEDBGOKHDBY LHz
DQDO\VHV RI UDQGRPL{&HE G REOMODRGQRAGQMEED OV M HFOLQP

+DUULV / +DPLOWRQ 6 $]DYHGRJ% QMW DYCH Q @ WRIQW Ll R/W W@\M D V@ \ADGEWX C
VA\VWHPDWLF UHYLHZ-®%Q D WH\EDVIFQ®\®WHY 5HY ,PSOHPHQW RHS - %

$QWRQL 5 -RKQVWRQ ./ &ROOLQV B0 WHRERIMMW RQW 'l D(Y MAEQWV RRB U R K AR

6RF GRL 6

ODWWVRQ 03 /RQJR 9' +DUYLH 0 QRISR® VK HRD Q¥ W HDQFELNE HNHEIDWVSHDSABRLY H
GRL M DUU

/RQJR 9' ODWWVRQ 03 )DVWLQJ P®&DGIEFXDD DSPSERKFIBMAIREY \D Q G

GRL M FPHW

3DWWHUVRQ 5( /DXJKOLQ *$ 6HDWNQJI MG DKX P,V R I$ A/IDEE\RLEHYWY KIIBD O W

GRL M MDQG
86 '"HSDUWPHQW RI $JULFXOWXUH 8® QH6DUMHARNHYV\ RK LG IDOMXHD QB U+ X1
WK HG 'HFHPEHU $FFHVVHG 'HFHPIEGHIOLQHYV JRAZ\VGMHYWDG HI® X O W
'LHWDU\B*XLGHOLQHVBIRUB$PHULFDQVB SGI
%HQVRQ * +D\HV - $Q XSGDWH RQ WIQI 0$&L WBWUQ @ I$SDQ WHHUIGW D Q LD
'LDEHWHV 6SHFWU GRL GV

7KLV SDJH WEWOHCE U 'LHWMW VKO UH®IXPEHY OLFHQVH DQG ZDV DXWKRUHG) DUH/R
)DOL ODUYDVWL ZLWYL/ORKUR M XWKDWE2DW HGLWHG WR WKH N YH QY DSI0®D WIWRDUPG D U G
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$QDWRP\ RI D )RRG '"HPRQVWUDWLRQ
$QDWRP\ RI D )RRG '"HPRQVWUDWLRQ

SODWRP\ RI D )RRG LV MVKDWHGRXQ GRHIELBHQVH DQG ZDV DXWKRUHG/LEHRZHH® VD Q
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$QDWRP\ RI D )RRG 'HPRQVWUDWLRQ

, QWURGXFWLRQ

&XOLQDU\ PHGLFLQH DLPV WROULWDQRXGHBE QI H/Q W KH RBIE VMY R RIXF RIS WD €
SURPRWHV JRRG KHDOWK $ |IRRKOGS HAR QAMRIOD WKIRQ EMSO HAHD WWQ R @ X«
VHWWLQJV LQFOXGLQJ LQ WKHHFRBMXBLWKH®\ LSU B EDVRQSRIR YYLLGHNV & Bl @/(
FXOLQDU\ WHFKQLTXHV LQJUHEGHGWW R DUHS ONLLADRKH QU WFR B EL\R @O K RZAG
SDWLHQWV LW LV YDOXDEOWHVWR RS® (GW PRIEDWUHD WQ FRQNV HAHRITK BKARICH B | X\@ K
IROORZ WKURXJK ZLWK WKHLU UHFRPPHQGDWLRQYV

$Q HQJDJLQJ IRRG GHPRQVWUDWIR R EPQWW DINGIG RIQQ PRYB R UDWK FPWD @ Xt
LQIRUPDWLRQ PLQGIXOQHVV LRU RROWEKK DIH N ®\R DLHY/ L Q WHBGI® RQ/V R/IU E
HITHFWLYHO\ FRQQHFW ZLWK \UB UD¥FGLHGFADL QD Q G XSU RQICG HZD W RR B/PRDW |
UHFLSHV IRU SRSXODWLRQV ZLRWWG\BIMU UIHL.6 DQVUH GO B R R G LRAUL R Q M R\PMIQ W

(IIHFWLYH IRRG GHPRQVWUDWHLRQW KP % W\8 DRIGKFHHUHWW R ROGR FEDIDH W L FIXS EOI\®
WUDGLWLRQV FRQYH\ FOHDU KHWD\ODVK VDIMER KR QY X & 1 U WSLIRBMIVRIGSIRQ O/ X/\\
EXGJHW DQG KHDOWK FKDOOH®QMNHWIKLVRBKDS W DWLRRPD DQIER K HD IS\
GHYHORS D VXFFHVVIXO IRRG GHPRQVWUDWLRQ

JRRG '"HPRQVWUDWLRQV

7KLV FKDSWHU GLVFXVVHV HW/GIGWPRQ \WRONVWER QP WLEARYXIRIURDNIRI DXG LM
SODQQLQJ IRU LQ SHUVRQ DQGPDQUYWMXBB VPR HWRLRE \G HARHUMN B BMALIR® \L Q7"
LQFOXGLQJ WKHLU XQLTXH DGYDQWDJHV

7TDEOH/ KUHAWHY Rl )RRG '"HPRQVWUDWLRQV
7\SH RI IRRG GHPRQVWUDWLRQ $Q HIIHFWLYH ZD\ WDRVLRQV 2'

$ WDVWLQJ RI D VLQJOH IRRG LWHP  DXGLHQRHMIKHSIBKOMNRER \RRGIYWLR Q VH!
FRQYHUVDWLRQV DERXW QMHDGLRHIDMOM WD Q G) UL P H
H[DPSOH VDPSOH VOLFHVLRILBPDORFEKO®\LYURIBRG
DSSOH FDQ EH RIIHUHG DWK B UWUPHWIR BN URIHWL P H
,QWURGXFH FRQFHSWV VRER LDWHBLR\E LXO® WIDHWL Q @ ¢
)RU H[DPSOH PLQGIXO HDWLQJ TXHVWLRQV PD\
LQFOXGH
e :KDW GRHV WKH IRRG LWHP ORRN OLNH"
e :KDW GRHV WKH IRRG LWHP VPHOO OLNH"
e :KDW GRHV WKH IRRG LWHP WDVWH OLNH"
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7\SH RI IRRG GHPRQVWUDWLRQ $Q HIIHFWLYH ZD\ VWDRVLRQV 2'

$ WDVWLQJ RI PDQ\ GLIIHUG>QNVD W B UDLEHRWW W REDWLWXWLRQV IRU UHFLSHV D(

VLQJOH IRRG LWHP KRZ D VLQJOH LQJUHGLHQW PD\ RU PD\ QRW
FKDQJH WKH IODYRU RI D GLVK HJ XVLQJ
GLITHUHQW NLQGV RI EHDQV IRU D VRXS DQG
SURYLGLQJ VDPSOHV RI HDFK VRXS
'"HPRQVWUDWH KRZ PRGLILFDWLRQV WR IRRGV
PD\ RU PD\ QRW DIIHFW WKH WDVWH H J
SURYLGLQJ VDPSOHV RI PHDW ZLWK GLIITHUHQW
DPRXQWV RI IDW FRQWHQW WR H[SHULHQFH WKH
WH[WXUH YLVXDO DSSHDO RU WDVWH GLIIHUHQFH
7THDFK FKLOGUHQ YRFDEXODU\ ZKHQ
HQFRXQWHULQJ IRRGV WKDW DUH WKH VDPH DQG
GLIITIHUHQW )RU H[DPSOH KDYH D WDVWLQJ RI
YDULRXVY DSSOHV WR GLVFXVV WKH GLIITHUHQFHYV L
FRORU WH[WXUH DQG WDVWH
,QWURGXFH YDULHWLHV RI IRRGV WKDW PD\ EH
XQXVXDO ZKLOH KDYLQJ IRRGV WKDW DUH PRUH
UHFRJQL]DEOH SUHVHQW JRU H[DPSOH D
WDVWLQJ RI YDULRXV FLWUXV LQFOXGLQJ QDYH:!
RUDQJHVY DQG SRPHORYV

'"HPRQVWUDWLQJ D ZKROH GLVK RU UHBUSHW\ RIQEKRGHOM\KDY ZIVGWKN PRV
WHFKQLTXHV IURP EDVLFGWRRRYWUDAMMICGRQ LW GRY}
(GXFDWH RQ UHDGLQJ D BRPIS®H FRYEISUW R EQIGH QY
KRZ WR PRGLI\ LW DQG XNPBRQ®WHXEDWLRXWDRQEH
EDVHG RQ VHUYLQJV QHHBAG HE HHRIDQM VOB QRIL
DYDLODELOLW\ RI SURGXFWV 7KLV LV DQ
RSSRUWXQLW\ WR GLVFXVV XVLQJ UHFLSHV DV D
WHPSODWH VR WKDW LQJUHGLHQWY FDQ EH HDVL
VXEVWLWXWHG DQG WKH UHFLSH FDQ EH PRGLILH:
DFFRUGLQJ WR WKH DXGLHQFH V QHHGV H J
GHPRQVWUDWLQJ D SHVWR UHFLSH WR XQGHUVWD
WKH IUDPHZRUN RI PDNLQJ DQ KHUE VDXFH
DQG GLVFXVVLQJ DOWHUQDWLYH LQJUHGLHQWV |
WKH UHFLSH EDVHG RQ VHDVRQDOLW\

'K\ ,QFOXGH )RRG 'HPRQVWUDWLRQV LQ &XOLQDU\ OHGLFLQH"

$V RXWOLQHG LQ SUHYLRXV FRROWGIDW\ PRSE FIL\Q H V YRIROMY GHE RDRMRU B RUQ |
OHDUQHUV E\ HQJDJLQJ WKHLU QHQWRH/O Q QB Q BGW QY WH J § R/R &\HIEHRRRQGHVAML
DXGLHQFH LQ D IXQ DQG LQW HRSHBRWMWXQ Z W\ DVRG G VR X VG HK RIR W IS RASDXIOMF
GLHW UHODWHG FRQGLWLRQVQMR\®PHPWLQWDLQLQJ IODYRU DQG H

30HDVXUH VHHNLQJ KDV EHHQWIUGE®W RIL HAGR D'R R0G QLRMWDENH-PIRBE FDXQV B H\
SDWWHUQV DV REVHUYHG IURP ®HER®\K R D Q8 VHOWEF KXW\ X.CH OBV FIEQ PSR!
LQIOXHQFH FOLHQW DQG SDWRHQW SHUFHSWLRQV DERXW IRRG WR

(VVHQWLDO ,QIRUPDWLRQ $ERXW )RRG '"HPRQVWUDWLRQV

8QGHUVWDQGLQJ DQG )ROORZLQJ +HDOWK "HSDUWPHQW *XLGHOLQHYV

7KLV VHFWLRQ SURYLGHV DQ RYXKUHBEZGEH VK HOWD WRIR G HES-TPRVQ /HVQMRW P R @\
SHUWDLQV WR SXEOLF IRRG 8XORQVIWLDRQRQNVLRI| <ODAD S D IWS/DIW WR B RIUL
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YDU\ EDVHG RQ VWDWH DQG RWRFDLA U HR R G DAH-ARRQW WILHD WU R@YW Y B WILIR Q¢
ZLWK \RXU ORFDO UHJXODWRU\ DJHQF\

SHUPLW UHTX3HWHPHOWDNMUH RIWHQ UHTXLUHBNWRQF RMHEAXRAX D ORREG GG KA RC
VSHFLILF LQIRUPDWLRQ )RU H[DPSOH LQ <DYDSDL &RXQW\

¢ $ SHUPLW LV UHTXLUHG WR FRQGKIHVDXGIRREG & HFRRYX\W H 1 WMKR | R RIGQRW
SXEOLF

e BHUPLW DSSOLFDWLRQV PXVW ERUHX®KIHNVOHPR Q WVUHDIMVR Q GIDW\E W) GD
WLPH RI WKH HYHQW

JRRG SUHSDUDWLRQ DQG K DBQGIGDQ.D WHRXLDBBHQMAGOLPRIRI FRIIRGZY BRA )\
RYHUDOO IRRG VDIHW\ )RU H[DWPHPHIQ WK i Q RO R BIDQ J &IRXHD W H T X L

« JRRG SUHSDUDWLRQ PXVW EH GRQH ZQ VDKOS & HRW DG NLRWHKH QURB RVE I L
« JRRG PXVW EH VHUYHG DW VDIH WP SWHDWEKOMY XVLQJ SURSHU VHUY
« JRRG PXVW EH VWRUHG W UDQV SRRIQWHIEP LIYDGV GR § S Q Q FHOX GILR) IRBUIRPNGVF
« "HPRQVWUDWRUV RU VHUYHUV PXQWOXGLIQ D & 5UR S H WDMWBHHQIEO RORKYLHW

« +DQGZDVKLQJ VWDWLRQV PXVW EH BQBILODEGELEAJGRRBQVWUDWRUV RLU

&OHDQOLQHVV WHIKRQBPEBWW RI WKH GHPRWQR/WQ DWULIRQVRH HD LWWH \VRMH®
<DYDSDL &RXQW\

¢ TKH GHPRQVWUDWLRQ DUHD PXWWN EH FOHDQ DQG IUHH IURP FOXWWH
e TDEOHV DQG RWKHU VXUIDFHV PEVEHERUHLBHEG BDREIQUDW KHYVIDQH QW] H
e« 7TUDVK DQG RWKHU ZDVWH PXVW EH GLVSRVHG RI DSSURSULDWHO\

%\ VHFXULQJ WKH QHFHVVD UK I HRLINE\O D\QICH O GIKH. G H@L QHRD/DG H © RI@ VINELLL
HQYLURQPHQW IRU DOO SDUWIDHVLRQ¥ WGIHHGE HBRPPRUEH B6IRRPPG DQG 'L
)'$

<RXU $XGLHQFH DQG 7KHLU ORWLYDWLRQV

8QGHUVWDQGLQJ \RXU DXGLHQYHQWQZOLWRW FFRW DY\DLVQLIRFORP BB WHOR Q ¥V DTXG
ZLOO LQIOXHQFH WKH DXG L HIQLFH \H WBHAH.SMIEHH Q 19V D YO®RLGLE B SMEWK FIR® NEL
DQG EXGJHW FRQVLGHUDWLRQV

&EXOWXUDO %DFNJURXQGYV

'KHQ SODQQLQJ DQG LPSOHPHQWULQFDRRSUGR R RV & UDHMNLOWD JD KR QR B |
EHLQJ DZDUH RI FXOWXUDO FRQWVHEWUDRMYRRYV VB R FIWL BHMWIR)MNN @ B ULX
DOVR DOORZV IRU EHWWHU DO LJZRMHQW KRl DWKGL HRORFFG ¢ HPRIQGW UDWLR Q

&RQVLGHUDWLRQV IRU &XOWXUDO %DFNJURXQGV

JLIXUH 'KHQ SODQQLQJ D IRHRWG \& NP RIDVALHMWHRWQ FRRRNVQ G HO B E®MHIQQW UDHY
EXGIJHWY DQG FXOWXUDO EDFNXPDXQ GEVY $OGEWHAEKW )EBWE AW/ ICAHGWH HG XQG

e &XOWXUDO DQG UHOLJLRX\R QY HGHW WUWKHYVRMXOLW WU IR M\ Gl VMOQH L QY ARU GV
PHDW DQG GDLU\ SURGXFWV RQ RWHUYLDIGIHWXFHI FRBNLQIVMRURBDDNKGW
VXFK DV ZLQH RU DOFRKRO LQ VDXFHV RU PDULQDGHYV
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« &XOWXUDO QRUPV TXKQG N DERWWFMWDSOH LQJUHGLHQWYQVOOY RD ¥ G FIRSKS
WKH DXGLHQFH V FXOWXUH DQ GSTKIB\W UL IQH\ | RIRGO $Q WRI OF RQ/\HL ZSKIMLOW K F-
DQG KRZ WKDW PD\ LQIOXHQFH KRZ D ®EDPISIO® WSKOHI WELLFH. SRV VR 8 GY D@\
PHDOWLPH QHHGV WKDQ D IDPLO\ Rl ZLWK VPDOO FKLOGUHQ

e JRRG DFFHVVLELOLW2IWGI® IRPUOHBUHYWY DUH UHDGRRQWYDHYDEOWM R
ILQG LQ RWKHUV )RRGVY DOVR YDWKHQVE DY RQD RIRAIWL G HBLH SWKIG ILRIRIG RV
EH IDPLOLDU ZLWK ZKHQ SODQQLQJ WKH GHPRQVWUDWLRQ

e (TXLSPHQW DQG FRR&RQVLFFHHVWKWE&M HTXLSPHQW DQG ERA N LKQDYRHVAFRG
IDPLOLDU ZLWK ZKHQ SUHSDULQBYRR® DQH&KWDQBONRWHDEZSWHZRNV DQ

« 8VH FOHDU DQG VLIPIRALIE GMHUIPAMD WKDW PLIJKW EH XQIDPLOLDU WR WKH |

e 9LVXDO DLGV DQG ZU L9 WHINO L QIVGWU XAIVFEIKRDW S U L Q W HZ UW WLHSQH ¥ Q V @/UX-
WKH ODQJXDJH JDS DQG SURYLIGHKA®HDQJUGGWH @ PWLIR@ V RIQQ & HARKRIVLHC
UHVRXUFHV FRQVLGHU WKH DXGLGIQFH O/HT HIOP [DUQ GO D Q 1 XQ IW HURE® & K W
ZULWWHQ LQVWUXFWLRQV W R QHEHAXVW DERE WEWOWFRW G R Q  LDAKHL. @ WK HN B X6
HQVXUH WKDW ZULWWHQ GRFXPHFQW\RQHEDORUDOOHIZKHQ VKDUHG HO

e %RG\ ODQJXDJH D)AGRWVRQWNXFK DV FXWWLQYLWXDLQW\L BPS IRV VR & DWR
XQGHUVWDQGLQJ UHJDUGOHVV RI ODQJXDJH EDUULHUYV

e« OXOWLOLQJXDDOS\WRAYSAREWOWM SURYLGH PXOWLOWLKUSDBWHS RRIUW UBD\QR/IDYLW
WUDQVODWLRQ RU VXEWLWOLQJHXWLOHVDWRBE S B B RQ ¥ WSIDQWIRUZE KREG
FDQ VWLOO IROORZ WKH GHP R QI/R\QU V6 HRIQ$ DFQIR XWGDIG YW MFBHQRSQLOQIV (WIBIX |

IRV PRUH \GHWDLOHG LQIRUPDWLRQ

e (QFRXUDJH TXHVWLRQV DRFONIH DGEREIPHQW IUHH LQFPOKYWYE\ DG @ X!
JLYH IHHGEDFN RQ WKHLU XQWNU¥ZRPIEALD W R F KK X 19V U B Q BHWY KZH. GOi FS
RSSRUWXQLW\ WR GLVFXVV EDWMHGWBPRGOSRMWHQWLDO ODQJIXDJH UHC

« $GDSW WR SDUWLSVBDQKH DREHBYFH V FXHV DQG VMWHG EDFQGVRR R 8 MY
DFFRUGLQJO\ DQG SURYLGH DGBEGWLRQDO H[SODQDWLRQV DV QHH

JLIXUH JRRG GHPRQVWUDWME@R LY KHMHWWR B X P B \DXRBW HKQO-YHE YWWLH 6\ ERHE B
LV OLFHQVHG XQGHU D 3L[DED\ /LFHQVH
SHPHPEHU WKDW WUDGLWLRQWD ®D 6 XDV QY IV L WQ B XN WK QKR KRIRIK H DO WHKH
DOWHULQJ D UHFLSH WR PDNNLIQN RRWHWKHD CDOVK \V ROOUF & W VIZELMWKL WKWK I @
YLWDPLQV RU OHVV VDOW RDW ¥OWHUWW RH RIW K H Q WIKIDEPFHWHWIF V¥ I D @RI
JUHHQV GLVK WKDW WUDGLWLRQDFRORQHQWFRXGHWQERRGHN QB QM ERQRIU PF

/HW WKH DXGLHQFH NQRZ \RXXDWH \ULIRHD B8 K U\l UEHX \IY QUE K DRVQGFRIX L X/ QWS Kitd \H
FXOWXUH DQG \RX DUH DOZD\N OHIVKGILRIGUR®FWKAD QWL PIRBXL Q XQHA V
UHGXFLQJ VRGLXP VXJDU DQDBQWDWRWDWR G5 HP\R Q |\WH LIV QL PIRRUEWV D EFHFDIX!
SDWWHUQ

7KH &RQVLGHUDWLRQV IRU &XQW@XW R DV YFIKNSIW R M QSANR Y\ I6 FHW LIRED B Q B OG
ZLWK LQGLYLGXDOV IURP VSHBURXSVXDWK QMF HDQ/® UNHW RJ HRWKHUHH D ¥ FLx
VSHFLILF GLHWDU\ QHHGV DQG S UM HAHVQFHWV RHH FRICDVS XVUHDUO O \| R 6 QPARHQH-

7R OHDUQ PRUH DERXW WUDGLWLR®EBEONKEKOWRGBGOWD R QG DHOWKIQ R X B RIGV
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« &XOWXUDO DQG 7UDGLWLRQDO )RRZ\1D8GLRIGDO ¥ PHIORX GRW % UDIOF XICEW D W
e )RRG &XOWXUH DQG WKH 6HFUHW YO LWH G HAWWK RS B B &/WURDAY. R B D)W WO,
e &XOWXUH DQG )RRG 86 'HSDUWPHQW RI $JULFXOWXUH V 1XWULWLRQ J¥
e EXOWXUDO &ROQOVLGHUDWLROQV&DOLUIRUQLD ' HSDUWP HQW: RIUGRFLDO 6HU

BDUWLFLSDQW &RRNLQJ 6NLOO /HYHO

W LV FUXFLDO WR FRQVLGHNMWXH GBYMA ZIKSDD WK/R FFRIRQNL @IJW\H FLSIHWD B¢
GXULQJ WKH GHPRQVWUDWLRQ XRVHNOYRHAOH-HGIRIZDERMXMY EWR MR W MMWO\R O

%DVHG RQ YDU\LQJ VNLOO OHRRQVWBR®\IRG®HR UK B A A $ R RFD BOEH RRGH HG-
LPSRUWDQW ZD\ WR HQVXUH WKR | DX KH H@A R WHMWL R/E 5 B R YE\G MFRZX O)IRQD B K
FKDSWHU

%XGIJHW &RQVLGHUDWLRQV

'KHQ FRQGXFWLQJ IRRG GHPRQWRUPRQ\R@®H UL W XIGV H\WW SRYG DRRE BYDE®
DFFHVVLELOLW\ RI WKH UHFLXHVIRQGRZLIWHTHHDOWIR @R QKHGHIOWQQLQJ

e +tRZ PDQ\ VHUYLQJV GRHV WKH VWDRIGRUGOUWRLSHUPABNSH FRE VK RZR PXD !
e 'RHV WKH DXGLHQFH KDYH DFFHVV HFR STHO DWVXKKID MQ WKHHG ARG LIFR @AKL C
e ,| WKH UHFLSH LV VFDOHG XS RURBRNE'Q KRZ GRHV WKLV DIITHFW WKH F

JRU PRUH LQIRUPDWLRQ RQ IRRG FRVWV UHIHU WR FKDSWHU

5HFLSH 6HOHFWLRQ

JRU UHFLSH RSWLRQV DQG SRWJHQ WU D/OR UHF3 13 @ GRR G4 | IRFRDQWR_BBEZ KWHIQH 8 &
GHPRQVWUDWLRQV

e 7KH VWDWH RI ZHOOQHVV RU LODHH WR DBEGE SRV V LZAMK KHIDHD W K GALKHDQF®
e +RZ HDV\ RU GLIILFXOW LW LV WRLQEHDMDAH &S RIH G REA QV KHIVRI BAKG
DXGLHQFH DQG WKHLU QHHGV J) RUGHRDPDEPGHD W HIFDLWMRW R 5 Q FPYDLNGLHD K @ RXQ
ZKHQ GLVFXVVLQJ WKH UHFLSH Z MWK DUSODWIHWSDPMOYKR FRRNV IRU
e &RQVLGHU WKH DPRXQW Rl WLPHLRQDRLQ® FKRRRY W K BHPHR QBB SO EL Q.(
SUHSDULQJ D ORQJ UHFLSH LQHDD/KRBWSHBPRKDW RO GRPWH | FEH RNBIH QB V

5HFLSH $QDO\VLYV

1XWULWLRQDO UHFLSH DQDO\VRE® BBPEGVRHUPWLRIQD @& R RIU R DIRRO HE MQKHHI |
LQJUHGLHQWYV XVHG 7KH XVH RD @ DO/RXNEIWIHGEG V@ KMWU LEDVRIQR/Z DRV BIZQWU B
UHTXLUH D VXENBEEBSMLIRQXVHU IULHQGO\ PRELOB BRG BH \XN\WMBSWRSEOHBP

8VH WKHVH UHVRXUFHV WR OHDU@UKRZRPRWHHDWH FXVWRP UHFLSHV LQ

¢« '"HVNWRS YHUVLRQ
e« ORELOH YHUVLRQ

+HDOWK OHVVDJLQJ

$Q LPSRUWDQW SDUW RI D IRREL GHBRQY QYU IWKHR®@HP\R @/\K\W UTHVMV/RQY WO X Bl
UHOHYDQW DQG HYLGHQFH H DWKDBN WS H FLLPS PO DHIWH QVELHY B WRNMLGBWIG 12
KHDOWK DV RQO\ SK\VLFDO K®® QW R O XR/IL R H IZGW KK VR LD P DANKLEDRHF BI V V X P IS MQ
PHVVDJLQJ IRU D IRRG GHPRQVRQDVEIHRID WL @Y MR RVWKKH K HCKDVE MAMAVULVR R §

e :KDW W\SH RI KHDOWK RU QXW U RQWIDRD W R I\WKFADIXICRG QEDO)RM PIHDRIO -
SUHGLDEHWLF DXGLHQFH PD\ GLIFBQAHAB S WHHHRNW\RDY QR XBU

e« +RZ FDQ WKH GHPRQVWUDWLRQ R W K FEL-SVHWE HQPRIGR. DIHLCR QY R RSJUABRYQ ESHHG
"KDW TXHVWLRQV PLIKW WKH DXL HROFGVKGYWFEERME " WKH UHFLSH

« :KDW DUH WKH LPSRUWDQW QXWULFDWW KB @/HMRIGRRE Y DIW B W ¥PDHNG MEKG

« :KDW RWKHU SRLQWYV DUH LPSRUWN®W DVR. R 8 QWKLIRQ GK QRO WKQ M G HR
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3UHSDULQJ DQG 3UHVHQWLQJ D JRRG 'HPRQVWUDWLRQ
JRRG 6DIHW\ BUDFWLFHYV

YLIXUH I \RX VKDUH IRRG VWP SRHVHOR Q8 R ZD QW ULG WU WD WK HH QX G LHQRH \
3DUOLDPHOQW BWUHHW &GRBOILYJIOLFPHRIMWHGIXQGRD && %< 1& 1'

'KHQ FRQGXFWLQJ D IRRG G HBRQNWWD V8 UPE W F HYUW W LIEDILRIRG W & HFWER O W

HQVXUH IRRG VDIHW\ FKHFN ZLWK WU \OHFFRDIR @ HDERW K GIHG® URIPOIRZ W K

e (QVXUH WKDW WKH GHPRQVWUDWRW NVUKDW & R UIRXG K/OK HZ DWXIGH. G ERH RW K Di
KVJLHQH LV WKH PRVW HVVHQWLDO DVSHFW RI IRRG VDIHW\

« BWRUH FRRNHG DQG UDZ IRRGV SUREBREBUY DY DFHF FREMNQURO ZIIRWKV Y LHPW \
SURGXFH GDLU\ HJJV DQG UDZ FHIHW BE®IG X\FRV E DIFWH D DMOK LU R BW R AU
WHPSHUDWXUHV

¢« 6DQLWL]H DOO FRRNLQJ XWH QYU B YHIRWG AURMD FFHR\Q WD PLQDWA\RW R

e 3ULRULWL]H WKH VDIHW\ Rl IRRG YPRPGOHYJ SHULYKBEORQRRWEDWLRQV

e &DUHIX0OO\ FRQVLGHU DOO DV SHFRFX B H RHKGWS LBRIAHSVDU DL\Q E R QLERWY VRV S
FRQWDPLQDWLRQ DQG HQVXUH IRRG VDIHW\

7THPSHUDWXUH &RQWURO

ODLQWDLQLQJ SURSHU WHPSHUDWX&E IRREWURQGL % ULHPYSHRQMLDQIVP LOFRUKR_EH
FRQGLWLRQV NHHS WKH LQJWEGLBQMKH DWW IRIW BHMDRZR U MGG IBW  pKHYH
RI IDFWRUV ZKHQ HQVXULQJ WKRI MROGIRROEGLYR &H PSHL®D WERLUIMK MW EHP
FRQGLWLRQV DQG SDFNDJLQJ 6RH WGEE LWIFRPHSO QWLGHDEWHYLWHDHFW \

&URVV &RQWDPLQDWLRQ

7R VDIHJXDUG DJDLQVW WKH PLVNY RURELRGRHVFDPLDQ BRARRS UHK H § VILP/SH
6HH WKH DFFRPSDQ\LQJ DFWLYLW)\ IRU JXLGHOLQHV WR IROORZ
$OOHUJHQV

:KHQ FRQGXFWLQJ D IRRG GHPRQWR/ UIRQVR G H U WS R W HIQPVS RIJAV ID@WP YA U BH
DFFRPSDQ\LQJ DEFWLYLW)\ IRU JXLGHOLQHV WR IROORZ

,QIRUPLQJ WKH DXGLHQFH DERKRRNRRG G BPRQVWYWD\VEXRQ QI QE SRIHNDBIQ
DOOHUJLF UHDFWLRQV %\ DLW LY®GON DX GS HRIHPOW VY HOV VIFED DQEH L UFKDXW
GHPRQVWUDWLRQ 7KH DFFRPSBQLHYJIRBWIRPPXQSERWLEHVDEWXWW OO0 HU

,Q 3BHUVRQ DQG 9LUWXDO 9HQXH &RQVLGHUDWLRQV

,Q SHUVRQ DQG YLUWXDO IRRGZG&WKRRQ VWD MARSIWLBQN VLCHARHOQREG L Q H
VLPLODULWLHYV

,Q 3HUVRQ )RRG 'HPRQVWUDWLRQYV

,Q SHUVRQ IRRG GHPRQVWUDWUR®XHU®RILYMW LFYG B Q 8 WDRRIL\WIR QL O FF
VLPXOWDQHRXVO\ SUHSDULQJ IRRE b REBKHI DJIRQUWDKHR Q) DIFRRIG X\ A/
DXGLHQFH DFFRPPRGDWLRQV PXVI\WQ ROQJEWMKFRIRRE KHPR QKWIDWKR Y Fa
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PRUH LQIRUPDWLRQ RQ KHD O WXGGHSOHLHDFHQMR QWIEHUBWHRWNV B+ HDQHG DL
KDYH D VXFFHVVIXO IDFH WR IDFH SUHVHQWDWLRQ

6DQLWDWLRQ DQG 6DIHW\

¢ 'RHV WKLY ORFDWLRQ DOORZ IBDURCERIL QX D3HID DRHEDV'O KHDOWK GH
e« +tRZ ZLOO DXGLHQFH PHPEHUV DB HKWDIQGEYVHU WRRKEQWVKXQWLS\D.YWWEHS/D C

/IRFDWLRQ 8WLOLWLHYV DQG (TXLSPHQW

e :LOO WKH IRRG GHPRQVWUDW L RH)D EW KLDQA [Z& 1B ORKRVWAH. G H V R/IW LLRPMQR Q@ QRLP 1
UHTXLUHPHQWYV "

e .,V WKH UHFLSH DSSURSULDWH IRU WKLV ORFDWLRQ"

e :KDW XWLOLWLHV ZLOO EH DY BVMHID BHICHH BW UW R HWQ R FOUML R HEHIQRE G R Q
GHPRQVWUDWLRQ"

e .1 XVLQJ FRPPHUFLDO HTXLSPRQW O FRWY X R® iH UHW X IDS\P @ @ YRDQVWELE KHIQ \ C
SDUWLFLSDQWY FUHDWH WKH RRRW K HD ®/L KIRIRH Q% HW XU H) MRH R N Q W\L

$XGLHQFH $FFRPPRGDWLRQV

e +DYH DXGLHQFH FRQVLGHUDWLR@YOB DOH¥KNOWKX®IH®WDEMHRPOGG UHVV
e :KHUH ZLOO SDUWLFLSDQWYV ZDWRE RMX®\ IRHRRES O H PZR.@\OWIW BVWWALRRRY FOUQVGD IE
e :LOO DOO SDUWLFLSDQWYV E H GHRRQWW®R WHMRRIQIGY KGHFDLW ZKDW WKH

9LUWXDO )RRG '"HPRQVWUDWLRQV

JLIXUH &DPHUD HTXLSPHOW VRRKWUIQWKB QD @PXGRRLYWLFV UWBR(FRIBWLH
,QWHUYLHZ E\ 3H[HOV LV OLFHQVHG XQGHU D 3L[DED\ /LFHQVH

$V PHQWLRQHG SUHYLRXVO\ WHKWHUMHUDYWH WKXIDBURRW BREROFAMUIDWLIR® V

« &DPHUD VRXQG DQG %H FOVUIHYIX O HWWE FDPHUD OHQV 5D UMMLIKVE DQJIV \D (
FRRNLQJ SURFHVV DQG LQJUHGHHQW\Y WK HDEOK DIRY L WL RO W/H HHCFERI IR NVLLC
PD[LPL]H WKH ILHOG RI YLHZ 0DNBBOH M R/ D0 DX\ LIKIQEFH W IKGIOG B K R QRVRA
SURFHVV ZKHQ HTXLSPHQW FDQ FUHDWH EDFNJURXQG QRLVH

e ,QWHUDFWLYHQHOKBHQWOWHUDFWLYH HOHPHKQWV $FROIOYF UKKBIWHY HRQ DDI®
GLVFXVVLRQV 'XULQJ WKH IRR GWSLHRBQ QWY DWR DY NHTOXHRXW DR &K\S ICBIU R Y
H[SHULHQFHV 7KLV PD\ UHTXLBB® ERYNQD D Q VD GVKLHVILRRRYD G HAHRQNV W U D W

7DEOH OLVWYV FRQWUDVW L Q JWKDHP HRRGVGRHIPRQ LW UTHUIVR® YV YLU
7DEOH&RQVLGHUDWLRQV IRU ,Q 3HUVRQ 9LUWKRQV RU +\EULG )R
&RQVLGHUDWLRQ SHUVRQQ 9LUWXDO +\EULG

$XGLHQFH ([SHFW RU SURPR@WHUXFRKWLYH Y B8 ®EKDO \§ 8 DDAKIRIUHPC
LQWHUDFWLRQ TXHKVYWGRGQGUREHGKB OV XKR/GRU D'W RUGI RBUWH V F L
HQJDJH DXGLHQFH TXHVWLRQV LQ FKDW RU WHFKQLFDO
GLIILFXOWLHYV
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&RQVLGHUDWLRQ SHUVRQQ 9LUWXDO +\EULG

/RFDWLRQ DQG ORJLVWLFV $ E L GUDWP\HIRD \B XSG HEXALHG W R\QZVIW B Q@ DO OR
KHDU IRRG GHPRQVRDWIBKHOG ZLWK WOLSKRWL QYL @ORVXUD
FRPIRUWDEO\ ZLWKRWWHDPLQJ UHFRUBXQ I Rs OFDLW LFRSK R Q
GLVWUDFWLRQV HJ =RRP 3DQRSWRHDNBBV LI QHFH
‘HE([ <RX7XEH )DFHERRN
,QVWDJUDP

$FFRPPRGDWLRQV $ZDUHQHVVYRGHRR W R/D I\W R/ \DBEEEIA M V VOL-RHBW IRU V
DOOHUJLHV LI VDPBXG&RHQFH DOWHUQDWLYH LQJ
GLVFXVVLRQ RI UHF

JRRG '"HPRQVWUDWLRQ 7LSV DQG 7ULFNYV

JLIXUH 6WD\ SRVLWLYH DQGZHKRKQDSHHAMHMKN WEH D XRER & QGFHHPNRIH/SAWU TRXIUR QC
I[UHH ZKLOH DPSOLNEBRQE\RXWNYIRLFHDUOLDPHOQW 6W BYHOWL VEOERHQV HGPXRQ@GE HUJ
1

e QWURGXFH ARHWHIRRQVWUDWRU VKRXOG L@WBRGBXWHKHRQY/E ¥KIRHIDQ R
e (QJDJH ZLWK WKHVDXTHXHOYWHRQV WKURXJKRXW D QG SDXHWH WRQDOORZ W
e« 6KDUH FRVW HIIHFWLYH DRURWILECH WLRALBDQ@QW WROW\ VDY IHQ IRRXGI BHWWRIC

e« ORWLYDWH WIGH RXIGGH YFHHQWLILF HYLGHQFY IRWHZEN Q € JIUH.®L0H CRAUV WRk

e 6KDUH HYLGHQFH EDVHG LQIRUPDW I%000 D Q 6 HS ¥ B IVHR@HD LHY IRUPLLHVQLIFRIQ Z
H[SHULHQFH ZLWK LQJUHGLHQWY WR SURYLGH LQFOXVLYLW\

e« 3URPRWH QXWULW LRIQR YH®HD WEIEDW LIRW VXEVWLWKWLRQV DQG LQJUHGL

e 6WD\ SRV,LWMYHW\WKLQJ GRHV QRW JR DV SD® QYHENWRKDY EM RNDVU QBG

S5HYLHZ NH\ SRLQWV DERXW IRRGYAMPRQVWUDWLRQV ZLWK WKLV DFW
6HH WKH UHVRXUFHV EHORZ IRU PR URRGQGRIPRMW MWRID WQRRRQGXFWLQJ

e JRRG "HPROQVWU$# [HHD OWK 2RQH

e« +RZ WR 'R D )RRG 'HPRQVWUDWLRQ &RUOQOHB KRRE®WMHUIXWLYH ([WHQVLR
e +RZ WR 'R D J)RRG 'H&ZRUQHWOO &RRSHUDWLYH ([WHQWIUDP RI 2VZHJR &RX
e 6DIH )RRG 6DPSOLQJ 8QLYHUVLW\ RI OLQQHVRWD ([WHQVLRQ

e 5HFLSH IRU &HOWHU/IRU 5XUDO +HDOWK

e +RZ WR ODNH 'REXPHOQ$ELGEWNIHMWE O H

o 7TKH /DQIXDJIH RI +HD®¥ 4 HDOWK =R QHH

9LGHRV RQ +RZ WR &RQGXFW )RRG 'HPRQVWUDWLRQV

e +RZ WR '"HOLYHU D 9LUWXDO $FO0LIONBURGXFHUNUDWLROQ
e LWFKHOQ 6WXGLR 7RXU )DFLOLWDYWQN 3ODWH Z[RRNLQJ 'HPR
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$GGLWLRQDO )RRG '"HPRQVWUDWLRQ 9LGHRYV

7TKHVH IRRG GHPRQVWUDWLRQ YHGHKRBWLRY VGH OH G LIDYH® VALFRYR RYINR WIJUDHA
HGXFDWLRQ

e ZKLFNHQ DQG 6DXOPRNLQXPEPFRILOOLQ ZLWK $%

e .OLIH BNLOOV +RZ WR %UHDNGHUDRXVKMWY &KLFNHO

« 20DVVLF JUHOFRREN EROWILOOR

e DOH &KRRG 1XWULWLRQ ZLWK 'LDQH 6DHQIVBRQYHUVLW\ RI :\RPLQJ (
e 9DULHW\ Rl VKRUW IRBT+HDOWKV+RXVWRQ)EFKRRO RI 3XEOLF +HDOWK
e 9DULHW\ RI VKRUW |IRRKHG3IHUPDQHQWH BHGLFDO *URXS ,QF

.H\ 7TDNHDZD\V

« )RRG GHPRQVWUDWLRQV FDQ EHWK HOIBPXGLMB D DWE ARG BBWW BIKHFC
WRSLFV

« JRRG GHPRQVWUDWLRQV PXVW CRAGR/ZWRVH QMW U R RAGK M DV B VMWAXR G W K H

« 8QGHUVWDQGLQJ WKH DXGLH QHHHPWD YNHIR R EWRLP R Q VAU BIDWILRQ V

e :KHQ SODQQLQJ D IRRG GHPRQV\8UIWRR@G WK DW WPISIRWAKV D QW GR NNLEHAD
GHPRQVWUDWLRQV $OWKRXJK P B@\FERGV LIGHAUWWL R R R XBDWEH BEH. FROQIVU G Y
GHPRQVWUDWLRQ

SHIHUHQFHV

9IDLOODQFRXUW & %©GDUG $ % @Q DKQUHWWK\DK BIW L$Q JHMWQ [DA5 X3ANRFORMQGH
YHUVXV KHDOWK R&XHQWHG IXKMMY DQHNW WSV  GRL RUJ FGQ Q]]
%©GDUG $ /DPDUFKH 32 *UO©JRLUWHOEM W DEYEBDQRIDWHRO\EROHBD W IRQ
HDWLQJ SOHDVXUH DQG LWV GLQHIOREMK GLHWDW EHKDYLRUV DQ
KWWSV GRL RUJ MRXUQDO SRQH

'LUHFW WR &RQVXPHU 'HOLYHU\ BR@PHWRUWHNRRG 3URWRIGWLRQ *XLGDC
FRQVXPHU DQG WKLUG SDUW\\GHOLWHBHVHWHELPH XRG GHOLYHU

KWWS ZZZ IRRGSURWHFW RUJ PIGL DRUXG G HHIPVL G\DR) FR @GRS DQG Wk
-DPHV . 2XW RI WKH ER[ IRRG \DJHW WRR QWDMGLHRQID/OL R RO A B B RBED WH.IC
ODUFK $FFHVVHG $XJXVW L G H)EFH KE B DHUW \RRXW ERY IHRR @ ® DN H\
$UH \RX VWRULQJ IRRG VDIHO\" 86 )RREHPQIBG UWRY BBEHYLVWUDWLRQ
KWWSV ZZZ IGD JRY FRQVXPHUVWRQVXP HRRGSGDWBY DUH \RX V

7KLV SDJH WLWOMGP\ RI D J)RRGLVINKDUHBRXQP&GHY MWLFHQVH DQG ZDV DXWKRUHG

“HQQLIHU 3DUOLQ BWDYURXOD N BQW RERRS/MAWINRRM LS HMEKDW 2DV HGLWHG WR W
WKH /LEUH7H[WV SODWIRUP
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,PSOHPHQWLQJ &XOLQDU\ OHGLFLQH LQ <RXU &RP

6HHG WR 7DEOH 3URJUDPYV
&UHDWLQJ 3DUWQHUVKLSV LQ <RXU &RPPXQLW\
&XOWXUDOO\ &8HQWHUHG $SGHRDFKHV WR &XOLQDU\ OHGLFL

7KLV SDJH WLWWOKRG OWLQOJ &X0OLODU\ 0HGLVLVKDUM GEXQE HEFMLEHQVH DQG ZDV D
DQG RU FXUWDIWHG EVD 1 $0QVWADRSREKO MKBWH DDV HGLWHG WR WKH M H[OHY DSIOD W




6HHG WR 7DEOH 3URJUDPYV

, QWURGXFWLRQ

6HHG WR WDEOH SURJUDPV SUFRRWFHX 68 WXKOQRJ DD O H ALK KRERMXR |RB B X
HPSKDVL]LQJ WKH ORFDO IRRG V\VFDHP HHQ BRWHHD @ R\ D OW RR)GW DZRA E®IDY Re
WDEOH SURJUDPV DUH GLYHUVH YBUGESHKQBPR®QIRQ WKHGFRPE@ XLQIOMNX B
IDUPHUV PDUNHWY PRELOH PDUNHWFXFERRPKXQ WS VXR BB UKNKES UPOW B QLG
SURJUDPV &RPPXQLWLHV PD\ KBYRFXIPWLWE® B W HIDQ@ WWR WHIREIOWR M @ Q 8 A
DFFHVV WR IUXLWV YHJHWDEOH&X®@AR®D RWKHEL BDXQHU ISW RR ¥ D RINRFEIERM \S T
FRQQHFWLRQV DPRQJ KHDOWK FO WD WURQYMOH WK HF R/HRIXYGILWLHY DQ

7KLY FKDSWHU FRYHUV KRZ FXOHL@W VAHMIGGWRL /1D FOI) F &R SWIHRP MR WHIRE
DQG H[DPSOHV RI GLITHUHQW WYSW DRV ¥ B RQGEW R QUWWHEIOUHD WBRBIUQWR FXOL!

:KDW ,V 6HHG WR 7DEOH"

6HHG WR WDEOH SURJUDPV DOVR W@RWQ HDH | DQUPUWR ZI R\KNH RID SIBEH VG G H
LV FRQVXPHG FRQQHFWLQJ IRRG HRQ VXRH\U D OD/RG SIRRRYA GHI RREBIRWKY XX
HGXFDWLRQ DQG FXOLQDU\ PHGLHARED GRHHR SRIMPH/QWIR D/OX KSHDWOW 0 EHQH I LW

2SSRUWXQLWLHYV IRU &XOLQDU\ OHGLFLQH

7KHUH DUH PDQ\ RSSRUWXQLVELIFVQMRDRRQ QHIF@ \WROL QDO NUDQ VW LIDANDLUYH-
YDULHW\ RI VHHG WR WDEOHWIRQ DYVWLY WD QF b RPIRRN IUPFRE BWKUB W RFRDXF HE H
KRZ WR SUHSDUH QHZ IRRGV S DRYA GUHDIFR XK QU VW RRIQ HG EBBWSWRKV HU Y D\

6SHFLDO FRQVLGHUDWLRQV IRUQRIXDQBEOXE P H/GIDALRMD SWU I U B @ PRDMHO DI
DIIHFW ZKHQ DQG ZKDW IRRGVLIWHDDYD Y & DIEW B E GoHi\F IFO\QH Bl FSR-PIHN RRYIHW |
WKHUH DUH VRPH LPSRUWDQW W WXOW B QR ZQHHKGHG DIORS FSBUSIFEBHWRND K RX
6DIH DQG HIIHFWLYH IRRG VW RRIDWHK RGEYGVHMRAKG DU HVMHH Y QW L B RK 0BU BW Ut
GROODUV H[WHQG WKH XV HHPDIUS WDRGEX ¥ B YWAKIURARG] KR X VI KHIQR L\ J L VHDN R@H |
IRU DGYLFH RQ SUHSDULQJ DQGHWHRWLIQJJQRWG LADMXY IRRG DQG S

&RPPXQLW\ VXSSRUWHG DJULF XFOWHEWHY S DRIU DPR/G BDHDAWIQHV SRIDW 16 DWW Y\
QHYHU VHHQ EHIRUH &RQVXPHUVHNK EWRGHKEHVRW XDE R BV V QREDIUHWH WAR R L
$V D UHVXOW WKH\ PD\ QRW KDYH WWKRP M NLIOW K HR IR R G RIZHFHHG JYHH @V R) F@HHHS!
WR GHPRQVWUDWH ZKDW WR GRHZUWHKHZXR O W \E B FIK\W/G WRKLD WR VIV B G5KEGELS D |
QRW FRPPRQO\ IRXQG RQ PRVW SODWHV LQ WKH 8QLWHG 6WDWHV

&XOLQDU\ PHGLFLQH SURJUDPV GDWUPRQERQFDRRR S URY LGHP R X I Q G WL IR
SDUWLFLSDQWYVY ZKR DUH SLFMLIMJGXBWRRG BWHIRR® B\DIRWR GLEIRXIOG BHP
PHPEHUV E\ SDUWQHULQJ ZLWK QDUPHI LY WK 5 &S 6 RIRLLY Z KLKVDWZHS 1D BREQ § Wi
&6$% SLFNXS ORFDWLRQV

&XOLQDU\ PHGLFLQH SURJUDPXFPDMQ QY RYHE R XY¥W VL W RREQ UHEGX S HWR R B Ul
SDQWULHY DQG RWKHU HPHUJEREGY IRRG WLRAWH D Q\GK URRKG KS X0 IEIEY MK LDRA
SURJUDPV .QRZOHGJH RI ORFDOGHYRIFE D F D! KHGDBEDMHWIRREBWIYRRIGY D F
VXVWDLQV D KHDOWK\ HDWLQJ SODQ

&RQQHFWLQJ ZLWK RWKHU FRPPKQ DW \ VDKMV 85X S'S RIQP S QRIDID AL W D MWV RR)XQ |
(G RU WKH ([SDQGHG )RRG DQGDPXW LW L RRQ(EXPOBWWRQHBIMRQGE GHDX & L\
KV=-RWL]RQD V 61$3 (G SURJUDP DQG W B BOH YHW N QWLRY SHORY

IXWULWLRQ HGXFDWLRQ SDUNWQWXOUDOO\ NERVDLWLRE WHDIWREAL®OWHUWR H
'"HSDUWPHQW RI $JULFXOWXUH 86'$ J)WDIJAP\H U)\D 108D IDNH3V RIWKKHIL WHRG  @URRANN
LQ SHRSOH LQFUHDVLQJ WKHLY HIRGAMXEGHNWL R Q DR\ IDXILPVAW VD @ G LENH W K H
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HGXFDWLRQDO RUJDQL]DWLR®VYRQR SWRYMGHWRR & \G HPRWQ Y MWVEDR B DIVARKD
FDQ EH IRXQG LQ 7DEOH

&XOLQDU\ PHGLFLQH SURJUDP VDRDGE KHDRWARBNUHL BKRFNQ GHOWWWR VQFE/®
WKDW PLJKW EHVW PHHW WKH IQXW H HW® VRRU DAVR/Q @ WV FWK S B RZANMIIRVL R H Bl
FDQ KHOS WKHP SXUFKDVH ORFDBOMYG IUHVK IUXLWV DQG YHJH

6HHG WR 7DEOH &RQFHSWYV

6HHG WR WDEOH SURJUDPV DURGRQ QRR® WGVWR FO/RBRQRG DIMNG DX H BR/XSRN W
FXOLQDU\ PHGLFLQH DQG SRWH@RRPXQEI VRYHD Y K]BW LRIQWK RENBIRHDAN (DR
GHSDUWPHQWY KRXVLQJ RUJBS HWMWLIRYGH ([KRMB\LIMRIO W D Q6 Il MPRWW D Q
DERXW FRPPXQLW\ SDUWQHU VKU B VL P/SRU VRIDDWR 2L R JE A RYFHHLS DIFAGE Q G WKIRQ !
EH FRQQHFWHG WR FXOLQDU\ PHGLFLQH

JRRG V\WWHPV DUH FRPSRVHG RDW KH HG LQ HFHN/@\W UM OMP HEQW @ JWMIR R GD U
FKDUDFWHUL]HG DV OLQHDU HBHYGDRQ@L QLVKWR GURBHKFWUVKBS @\L FKWLDO
DFFRUGLQJ WR WKH 86'$ WKH FRONHQW \R IDDF RRRNGU B VWW MR [RKES/S IURRG\X FF
FRQVXPSWLRQ DV D VLPSOH OILOGHDU GPKDHRGIUR? MXREZ QV R QW)LE XEGIL F D
FRPSULVH FRPSOH[ QHWZRUNV 7KH RRBGS R @ W P XFHI/QE Y D/ DWXIEQIIF B QDADLC
WLPH GHSHQGLQJ RQ ORFDWILRRGV S HALHAFV FIRRGAMEVR GV R VK I6 W ¥ UR X RK <
DVVHVV WKH VRFLDO HFRQRPLF DWQG/WQRYQDEQEHWWDO GLPHQVLRQV RI

JRRG VI\VWHPV FDQ ORRN YHU\SGIMVHD® G WR Z\W'\® X WAL WHRU ARGW D@ HO L WV RAH
ORFDO UHVRXUFHV DOO FRQW UILBNXKN V®J P R KWKIRWIHD BLLOIHWHRRGG\HY WWH P
SK\VLFLDQV GLHWLWLDQV GRBGVRMNXHL H HIDWBN ¥ XFSCSURHU \8 USRODAT L SIQ VWY W @ |
VXVWDLQHG DFFHVV WR QXWULWLRXV DQG DIIRUGDEOH IRRGV

JLIXUH JRRG VA\VWHPV DUH FORJL®DB® RN ¥ RIEEMIUEVMHLFVREISFHQVHG XQGHU

B8UEDQ IRRG VI\IVWHPV RIWHQ KDY¥YH PRWRD DBHHV YV DGBR AR R BXWQWKEKRWL W QB
VXJIJHVWHG WKDW LQGLYLGXDBNWWHWEDRYVWAW EHER XY H (RE ¥WK BNGUL YD FF-RINNA
WKH ZKROH SRSXODWLRQ RI XORZQ U UGBRP HEY GLY XGHEDMNV DAL MG XPH> Bt
WXEHUVY DQG PRUH DFFHVV WR Q&RKD/GWHDOWHIHDPRIQRAHRY HOB RB D QAGK N
XQGHUVWDQG WKH ORFDO IRRGHSOWDHM LRVZKHPKO ZRU N RALGIAR Iv@LN DHFWHRL
DFFHVV IRU VSHFLILF SRSXODW LRQRU FBIW LFRKP SWHU IRU PRU

THVW \RXU NQRZOHGJH ZLWK WKH DFWLYLW\ EHORZ

SBUEDQ DQG UXUDO DUHDV WKMRW LHHWH RW ¥ H DRUIAD QRIZI LHHI HDMWJ H® KHR ) RR G
5HVHDUFK $WODV ORZ DFFHVVDWREKHQODWXJ IERB DVV&HEHUPHD& NH W F HAX
FHQVXV WUDFW LV FRQVLGHUH®G QWR GCOFEHHO RZUDFKBPIVN RI D QUERIDIDG XA S UL
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/HDUQ PRUH LQ WKH DFWLYLW\ EHORZ

'KHQ WKLQNLQJ DERXW IRRG VAROWWPWHUW WRRG LMRSYRHUUMD Q @WN RZKE EK 6 FDWV-
$O0LDGXWY WKH DVSLUDWLRQV DQG GHHWEBYLEXKWHKRDB & KR GURFGHY PRHRIG/
SROLFLHV UDWKHU WKDQ WKH ®RRDQGYV RI PDUNHWY DQG FRUSRUDWL

7KHUH LV RIWHQ D SRZHU LPEDWDKRXGGLBHI KRG H XWO/MHN PRR QNKIDGW Q B G \ ZKH-
SURJUDPPLQJ DQG KRZ LW ZL O ORO®RHRNURQQPIRD FK DFERRPXPNX Q\LKAH\ DA/\W L U\D WP R F
HQJDJH ZLWK WKH FRPPXQLW\ LQ BUNKRRUKRR X B RDQFRPE XEQHLN FKDSWIHP

7R FRQWLQXH OHDUQLQJ DERXMNMRG D/ O/R\FHDROV HR B G PRIV HIFNQ\H H G DDSWE (WK
Rl WKLY FKDSWHU

7KH WHUP ORFDO IRRG GRHRQQRW RDYH FDNVMND W VG HPILQ EW LIRD VRIGN R @ HW
SURGXFHU DQG FRQVXPHU DOVR POR2E DM DVNIKRRG VREBGP )RUOK[UHIR BL U\
PLOHV VR WKDW WKH WRWQOSKRUWWWIBQEW QHWY SWRBQYFW PV OMYKBI UR PP DW
IDFWRUV WR FRQVLGHU VXFIQDY SRISFWDWLRQ RHQYR O/MMIHNDIERE R XDG\CHU
ORFDO PD\ GHSHQG RQ WKH WREXFMURRYKLBERENWWEHHQD QY& H DOV BMKIHU 1L C
GHVFULEHV WKH FRPSOH[ VRF LIBG VD QWK H FSRURRPLFH IRWU P96 WRRQWXPHUV R

7\SHV Rl 6HHG WR 7DEOH 3URJUDPV

*DUGHQV

7KHUH DUH D YDULHW)\ Rl RSWURKIW I R B QF RRR/X PHYFNOW & LQUWRE RIK J D Q G HHX
JDUGHQV OLNH WKRVH DW VFKRROV RU FKLOGFDUH VLWHYV

+RPH JDUGHQV FDQ YDU\ LQ VL]H D Q® GXRGXFWQRRIJRDER HHOIGWD KB B REN
KHUE JDUGHQ *HQHUDOO\ KRP HSIDHPGHQW WK H L O OK DBHHEY W Rz MKIK) \RWK H
&RRSHUDWLYDQGNEMIWIEE O DDJUH DQUH[FHOOHQW UHVRXUFH IRU KRPH JDUC

&RPPXQLW\ *DUGHQV

&RPPXQLW\ JDUGHQV FDQ KHOBQX FHHBDWBD BDFHWY VR WRHIRISKAMUDK R X@ 1 QIR F
GR QRW KDYH DFFHVV WR DQ RXWSEHRRRPX YISWF R AVPEHUR 2 D\ IDRIBUHE HDQ SWR'
FDUH IRU WKHLU RZQ YHJHWDEOHRPPX@QHY\ JD VRIR G VV DW N DDNOLVRRR D B XWH-G-
SDQWULHV RU PD\ EH ORFDWHNGQRQI WK D LISM\RWIRUEH RV HDG KIROR W K.H) & IRYPLPC
UHVLGHQWYV

+LVWRULFDOO\ WKHUH KDYH BHHQ PD\@L Y¥HR\P R QQWW M JB0OLL G FSWWDDIHHY G
UHFHVVLRQV RU WLPHV Rl ZDRPFLR @ GBYUXNY KX® VHIULRE GRUBEH W WHS X D U@V
, RU WKH 9LFWRU\ *DUGHQV RI :RUOG DU ,,

ERPPXQLW\ *DUGHQV BIQR@SBRILW RUJDQL]DWL®R G WKDW H FSDDNW QHW N 8
FRPPXQLW\ JDUGHQV LQ WKH DAMHE®H N WS KFDIVL B/ \Z Hr ER\PLEEECMAKHDIV L@V F H

6FKRRO *DUGHQV

6RPH JDUGHQV VXFK DV VFKRR ® DM URGHIY SXO ¥R WH UNKH \D DD §GKHR FO® U Ut
QHDUE\ ODQG RU WKH\ FDQ EH MPERIVEBW V7RE BULGDWY LBRKRIER \BH RY LG |
H[SHULHQWLDO OHDUQLQJ RSFE®UDNX®HYY H\D QR B HY XAKHGG QRALR O 6-FZHFKH Q B HK F
ODQJXDJH DUWV DQG QHDUO\ *DW\GRI\G K HAD B OmO/NVR) R PXVXEBMMRW RFAS 8 HP

,Q PRVW FDVHV VFKRRO JDUGH@VIRR RWRAV LSU R D XFWHHQ R X J KE XRWRH & DI W UL
YHJHWDEOH WDVWH WHVWYV QKRRNLVOURQFWE X EDWH R Q RIUF WIWNRIBUDIOH VZ LENFK |
QXWULWLRQ HGXFDWLRQ DUAH OQNE DY HWWR/ VDR WHD VYHH ¥ MAY BIBGRW \D Q@ GV K
FDQ DOVR LQFUHDVH VWXGHQWY YHJHWDEOH FRQVXPSWLRQ

DWFK WLV [URP WKH 2& -RKQVRQ (OHPBIQOWDQ L 6 FORPRAMREEH WK HVR S H Q
VFKRRO DQG FRPPXQLW\ JDUGHQ
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2QH RU PRUH LQWHUDFWLYH HORPH@WNYV KDNWUEHRM@ R[FOKIGHGH[W KHRLU
RSHQWH[WERRNYV OLEUDU\ DUS]RQBRHPEHEXOLQDU\PHGLFLQH "

B8UEDQ $JULFXOWXUH

$FFRUGLQJ WR WKH 1$/ XUEDQ ®HYHPRGWHNQW MIOD NDW LR W \WRIKHRD YRER R
WR WKH VXUURXQGLQJ FRPPX@XFHHW UBQEB® U VDR IQRIQF B RMVIMWIH &K 2 OW KU K
DQG OHDG WR EHWWHU DLU TRDOLWOO X&RFPHPX QLKH ¥PEGHOTIBYRIU X U B DR)
XUEDQ DJULFXOWXUH SURGXFHARORR CRE @ [5 ORILIW U YHF MVCRH O R LENEHDGD \DSIJI
PD\ PDNH XVH RI VSDFHV VXFK DV WRRIWIRSD/O HBULEOMIODQGVFDSHYV RU

'LUHFW ODUNHWLQJ

$FFRUGLQJ WR WKH 8QLYHUVLWU LRFIX&MOXU R USHMH B XV W D (@ X E ORISR Q OAURZ'
WR HDUQ D JUHDWHU SRUWLBRURE\WKGL FRQIVWERU IR RG WGFRZGWWLLEA X BMRRJ
PDUNHWYV FDQ FRQWULEXWHDWR VYRR DLNYWHCN B I ULGXKORDURPIR WOLWQRIH !
HFRQRP\ DQG SURYLGLQJ FRQVXBHKNDDIWWK KU JEBIRIGTOFMOL W\ PDRFO N G H
PDUNHWYV &6% DQG IDUP WR LQVWLWXWLRQ SURJUDPYV

J)DUPHUV ODUNHWYV

YLIXUH &XVWRPHUV FDQ SXUBRBVH REHHW DEND HYYE HW ERIINH WM EN UV |
&RUH\ 7HPEW IOWRAWQVHG XQGHU && %< 1& 1°

)DUPHUV PDUNHWY FDQ EH RSHUBDXWH® HYVQR QIL@LU |WWL RQ VV RIRO @ QSU R W

YHQGRUV WR VHOO WKHLU SWR GXERPH GFLOWHRW Q WWHRL FIRW WXZARIROW HEHK O DI

VHOO WKHLU SURGXFWV DW [DVSHPHUV¥ WDENHW & SSOUDAMH \PROAG R ® DWW D

ODZV DQG UHJXODWLRQV

%HFDXVH IDUPHUV PDUNHWYV 6W XQURWDQIST X HUR DIDKHH) WQV'S D FIAULQEXAG )G M §
JURFHU\ VWRUHVY WKH RYHUIOHRZE UR D RS MUKW LSRURW L& HP R B B R UQW\QLHWL R
JHW VWDUWHG DQG LQFUHD\SURMNHIN BRRHVYW WK HU FDWVIYR 2R 6@/ DR
VXSSRUW D SHUPDQHQW RU BIDG &\ UHWDU BDIR PG HIWR WH DUAAYB\ER URIQYO \OK [
IDVW IRRG FKDLQV DQG DUH ORPRGEVQUXBR BXWDHWK [IRIX IKWMD @IS\ YHJIHWD E

)DUPHUV PDUNHWYV RIWHQ VHUYHRRG PRUHN MKXD® @ H5 6 R P A X QL RB\E RN V\RSHSURLLE
EXLOG FRPPXQLW\ FRQQHFWLRQWVFWQGL WRKJ W RR VX RHEUW KHRFIRPW KMQ LW\ ZKF

JRU D EHKLQG WKH VFHQHV ORRNR D WWD FIDQ®@ HBW VP 2 U\W K WEARGPEKQ 1L W M i
)DUPHUV LQURHQWUDO $UL]JRQD

2QH RU PRUH LQWHUDFWLYH HORPH@WNV KDNWUEHRM@ RI[FOKIEHGH[W KHRU
RSHQWH[WERRNYV OLEUDU\ DUS]IRQBHP®EHEXOLQDU\PHGLFLQH "

DWFK WISV [URP WKH &RPPXQLW\ )RR CGWRDOHDE QOBRERXW LWV UDWUWRHUV P

2QH RU PRUH LQWHUDFWLYH HORPHQ@WNV KDVU EHRI@ RI[FOKE HEBH[W KHRU
RSHQWH[WERRNV OLEUDU\ DUS]JRQRHPEHEGXOLQDU\PHGLFLQH "
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ORELOH ODUNHWYV

$ PRELOH PDUNHW FRXOG DFW OV [EXBW B B WX WD WD) RQUARKGUNWIRQ G OFRRE]
DQG SXUFKDVH IUHVK SURG XF HO ONWH HP ISR FPHD UBIRIRV W D N AR/R DP B @ WJLHS!
GLUHFWO\ WR FRQVXPHUV ZKR K®DOYRZ OWLRR M H G HPIEELHV/MW \ 7 KHXIF K VD R | COGM
FXVWRPL]LQJ SURGXFWV RITHUHREBVHW R G HFRWPXQLMU YSU ARPP X QLWL HV

5HDG WKLV VXFFHVV VWRU\ RI DXPRBHZHO A PLUFNRH VZ KLLGF K @BX/T ¥ M W D\E R LINUKKH
YHIHWDEOHY LQ D ORZ DFFHVV DUHD

&RPPXQLW\ 6 XSSRUWHG $JULFXOWXUH

'LWK &68% JURZHUYV DQG FRQVXPHDYQ G WKDIUGH WPKKHW XD ONWXEB Q B URME Q XIDION
VKDUH RU PHPEHUVKLS LV D DACPOH$ D RRH QYW HP R SHRWIRQW K/HH DR/HROIDG R U KIR U D\
WKHVH IXQGVY WR FRYHU FRVWSS OR Bl VH DXLHEFPH® W B @G HRS/DKIHHUYRRMD W, IQH UXAS/
PHPEHUV UHFHLYH D SRUWLRQXRODKDWBNWD HOYHYURGXIFWEG XYLG KW LLEO/NV |
RWKHU SURGXFWYV VXFK DV [IO0ORIIRRGON HJIJI&RFAKWHNVHY RL IBLNHGE HUWU Y KWS RF
H[FKDQJH IRU WLPH VSHQW ZRUNLQJ RQ WKH IDUP

&RPPXQLW\ VXSSRUWHG DJULFXOVWXQUH FRPRPIXUDLPY\ YDXIW BPARNDWORBDWQRK V
IDUP 6RPH HPSOR\HUV PD\ LQFOXGHN&&$H RRBEHRS/XR\SH BV DQ & D EBBARI WDR

&RPPXQLW\ VXSSRUWHG DJULFXOWQU HREYURRPIBD FEVHPDX \EMH QOO OIH@IDO G H C
VHOHFW LWHPV WKH\ DUH EXRWQH IWRPA\WERH QB WPNQ R Z KHIDAW KWH H\D DLYBIQ W
WKH VHDVRQ ZHDWKHU ZKDW W DIVQ&ORW WHIG [HF WRLUHU W. KD W K RFHEMO DKL
\HDU $V D UHVXOW PHPEHUV PXQYW BH GLIODYLK) WWR WNLODHWEDOQOKE EUWEBYV
UHFHLYH OHPEHUV PD\ UHFHLYH XRRGFRLDILWK DIQLG R DN KGR VD & DRUH HY 8 H UR
IOH[LEOH ZLWK UHFLSHVY DQG LQBUHGRH@WWLRBRRHRBKIORBXV MR VIIRIB GRARBBJ H S

)RU PRUH LQIRUPDWLRQ DERXW &8&$V SZDWFK)WKH WKH *URXQG RBS YREE
([ WHOVRHBM VKRUW DQG VLPSOH LQWURGXFWLRQ

2QH RU PRUH LQWHUDFWLYH HORPHQ@WNV KDVU EHRI@ RI[FOKE HEBH[W KHRU
RSHQWH[WERRNV OLEUDU\ DUS]JRQBRHPEHEGXOLQDU\PHGLFLQH "

JRU D PRUH FRPSUHKHQVLYH H[PODQDKR @ VB RPU R Y\IRGKHN MWK AOD-W LR QL2
ODWWHUV ZHELQDU DERXW 6RXO )RRG 3URMHFW V B8UEDQ &6%

)DUP WR ,QVWLWXWLRQ 3URJUDPV

)DUP WR LQVWLWXWLRQ SURJUDPY IPRPYH E MWV R RIKDON DWY & WU IR EINRQ WXHAKV D
SULVRQV XQLYHUVLWLHV DQWKFRDWHG HRW JDRUNNYWWRIQ V DRBEDDEB B UR) RARX G(
FRPSRQHQWYVY VXFK DV FRRNLQODXWDVWHR @ bl GHPIR/QL/RAQU DVMDIIDRUQH M ¥ WE'W
VIVWHPV DQG JDUGHQLQJ 6RPH LYVWHWIWRIRQWY PDUNDHWR RHDWSRIQV R Q

DWFK WKLV YLGHR IURP $PWRLVHH KRZPIDURPRONRIKQVWWLWXWNRQ SURJUDP

JRU PRUH LQIRUPDWLRQ DERMN\ R IPRGH@W VKR W R ULRPKWKIUW X1 U Rl WIKUHF
LOQOVWLWXWLRQ SURJUDPV ZLWK VKRUW FDVH VWXGLHV IRU HDFK

J)DUP WR VFKRRO LV SHUKDSV WKH RRR WQUV WHRVOW LHR® \8 URUEBRDW IY&AHAD\YLC
OHDVW RI WKH IROORZLQJ FRPSRQHQWYV

e BURFXUHPHQW SXUFKDVH RI ORFDWD DFRIE | RMD XWH MWH YV WKR/R RRQ RHEDKCHWU

e *DUGHQLQJ DFWLYLWLHV HLWX® UDOM 8§DQURW RMPD®@ & XX\ G VDOWYRERR LOVR T
KDQGVY RQ HGXFDWLRQDO DFWLYLWLHYV

e (GXFDWLRQDO DFWLYLWLHYV UHOMWWIRGC WMFGIRRGRODWKLFXOWXUH QXW

DWFKAWKLVLOMKRDW EULHIO\ RXWOLQHV IDUP WR VFKRRO SURJUDPV

20H RU PRUH LQWHUDFWLYH HORPHW@WNVNV KDNVUEHR@ RI[FOKIEHBH[W KHRU
RSHQWH[WERRNYV OLEUDU\ DUS]IRQBHPE®EHEXOLQDU\PHGLFLQH "
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J)DUP WR KRVSLWDO LV D IDURWRREQVWGWQNKRDQOSWKR FDL/M GMHR B WY B/XWWMD. R
SURFXULQJ IRRG IURP ORFDOKVRXRFRWLRKER QCQUHHRRHWDRY KHD @R GXE HUWX L \D
9HJHWDEOH 3UHVFULSWLRQ 3URJUDRU HP8® RWHH PEESN P WRE 1B WV KMIKSH $ K R M
SDUWQHUV ZLWK 6XQ 3URGXEHK &RRS W RHFRQEICXFWUDHVFULSWLRQ 3URJUDEF

DWEK WKLV YLGHR TURP 1RUWK $&HQ RAXUIMDX BRI B R @ HIOZRUCREK) B O@X VW W/D W
IDUP WR KRVSLWDO SURJUDP RARKDMW DDWR R@F ORNGHF RRFNHIFWLERYY WR IDU

BWUHQJWKHQLQJ /RFDO DQG 5HJLRQDO 6\VWHPYV

7KH IROORZLQJ DUH H[DP SOHWWRH G WURD W U HO\J WWKHDQV OFFDRD@GD®HIEY H B RISR |
ZLWK VHHG WR WDEOH SURJUDPV

*OHDQLQJ
*OHDQLQJ LQLWLDWLYHV FDQ VXSS RQWG ERBEOFGILMRRIR ZO WM X)BOBY PRU
SURGXFH WKDW GRHV QRW FHHWHWHW D V& FRXDAO N WIS IV RQUPBRHER W R7 BIQV H
SURYLGHU 2WKHU JOHD QL Q JGIXEHWIURW LN ¥ DV KKHDHWY DWW SSIRRIDSWR & R P H
IURP FRPPXQLW\ VFKRRO DQG EHFQLRUA QDWGBWVY D QHIL\FROXSRUR QW
IUHVK IUXLWV DQG YHJHWDEGHW VRR IR B U .LMPDE OIR RRG BRI [ RIGXF HV W
ORZ LQFRPHV

*OHDQLQJ SURMHFWYV FDQ EHXPONWXDDQG FRQNNFHD® IRWU SH]BBEHHY EROK
LQ SXEOLF VSDFHV UHPRYHV IRRGSWHEW ZRKW & IROGKCH UHA LVRIGREFBMVRU R B
GR QRW KDYH WLPH RU UHVREKRPFVHYYWR UHRRYBOW R H. VUX LMVRGEKSD (RW UU H\
SURYLGHG WR IDPLOLHYV

JRU DQ H[DPSOH RI D JOHDQL QRGXFRIJWRPDWRBW DR GEW BIK WKUVODOQG
JRRG %DQN 3URJUDP

2Q0H RU PRUH LQWHUDFWLYH HORPHW@WLVNV KDNVU¥EHR@ RI[FAOKIEHBGH[W KHRU
RSHQWH[WERRNV OLEUDU\ DUS]RQBHPE®EHEXOLQDU\PHGLFLQH "

JRRG +XEV

JRRG KXEV FDQ KHOS VWUHQJG KKMOWGIRNDDQIZQIGQ B H B DR/GIDDF FRHEY \F R\PFP X QX
ORZ LQFRPHV )RRG KXEV FDQ 8B FOW SDR LIOX VRDWAR Q SGLRJ HHEMD P D X INW VD K
SURGXFHUV DQG UHWDLO DQG DQQWWW KWYP RP@LMN EW W V X FIKQISV RWHKBHV P R

0DQ\ IRRG KXEV PD\ VHUYH DV DRDDII WHRITD/OL RER 6 RI.QR\G XRABYU \7 KR FEO D (
VSDFH DQG UHVRXUFHV VXFK BRPWXDLQLQUDKD DFEHNMWERKEDX FHR) \D \G\HL
DGGHG DJULFXOWXUDO SURBKBWR QXK W Q FUKIHD\V R MW K/ HD YDIBUY K & WWHD R HZ WIKF
WKHLU SORGXFWNLY YLGHR IURP WKH 8WDKQ'E SBKIFKHGHNV RU SE H V FKRZN DR
ORFDO DQG UHJLRQDO IRRG V\VWHPYV

6KDUHG 8VH .LWFKHQV

7TKHKDUHG . LWFKBAQ7TKHRRRIGV&RUULGRU VWDWH VY QWKW VVREOD RIB @W 2V ¢
VKDUHG XVH NLWFKHQ RQ DBDWRXUO\ GDROSURG PR WRRIBDMR B R RST XD Q
QHHGLQJ WR LQYHVW LQ WKHLZKRZD ADE LW DWW\ DEXA [FQI K5 NOWRIZ IDIIIH/ D- K
EKLNQHJIJ LWFKHURP) WKHI86'$SD$JULFXOWXUDO 0 DQUANHHWWLVOD Q631 W RIZF B W KT
DIIHFW ORFDO FRPPXQLWLHYV

IXWULWLRQ $VVLVWDQFH 3URJUDPYV

7KHUH DUH VHYHUDO QXWULWLRRCOHBVQBGWDIQEGEXDOWRD Q B PI\D RDIODLIRE 6 QU V K
OLVWV MXVW D IHZ H[DPSOHYV

7TDEOH ([DPSOHV RI 1XWULWLRQ $VVLVWDQFH 3URJU
B3URJUDP '"HVFULSWLRQ
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6XSSOHPHQWDO 1XWULWLRQ $VVLVWDRGFRL QUK WHIMH G IIBURXJIK WKH 86’8 V )
61$3SURYLGHYV HOLJLEOH KRXVHKROG)\
FDQ XVH WR SXUFKDVH QXWUL®URRWG |
SURGXFLQJ SODQWV URRWV QG WZIK
PHHW LQFRPH JXLGHOLQHV PD\ EHQHOL
S5HFLSLHQWY UHFHLYH WKHLU 6%$i3 B Hu
7UDQVIHU (%7 FDUG DQ HOHFWBRQO
%HQHILWY FDQ EH UHGHHPHG ZWQRD Q)
VKRSSHUV ZLWK ORZ LQFRPHV WRRISRF

JUXLW DQG YHJHWDEOH LQFHQWLYH SURHVBPSURJUDPV SURYLGH PDWFKRG
SXUFKDVH IUHVK IUXLWV DQG YHJKYV
SDUWLFLSDQWY 61$3 EHQHILWYV LWMKR
EHQHILWY WKDW FDQ EH UHGHERH®DDI
RU WKURXJK &6$% VKDUHV WR SXU KD
7KHVH LQFHQWLYH SURJUDPV DUHW
RUJDQL]DWLRQV SULYDWH |RRQHIDUWPLHF
'RXEOH 8S )RRG %XFNV LV D IUXSWRDU
WKDW RSHUDWHV LQ VWDWHV DQG
SDUWLFLSDQWY FDQ JHW WZLHFHWEREC
$UL]JRQDXEOH 8S )RRGDOORZIW FXUU
SDUWLFLSDQWY WR UHFHLYKBGGLWLF
‘DWFK WKLV YLGHR IURP 1RUWK OQD/N.R\G
OHDUQ PRUH DERXW KRZ 'RXEOH 8S ZR

)DUPHUV ODUNHW 1XWULWLRQ 3URJUDPRURXIKSWKHDO 6XSSOHPHQWDO 1XWU
,QIDQWV DQG &KLOGUHQ FRPIPRIDOG M
6HOLRU SURYLGH ORZ LQFRPH ZRPHQ
DGXOWV ZLWK YRXFKHUV IRU IYHYKWD
WKDW FDQ EH UHGHHPHG DW |DQRHU\R
VKDUHV LQ &6$VUL|BHE WKH HUV 0DU!D
3URJUDPYV

.H\ 7TDNHDZD\V

e« 6HHG WR WDEOH SURJUDPV FDQ KAFROE®EVERHUE BRGQSHFRGRFHW E H WQWBIHDD
DQG VXSSRUW ORFDO DQG UHJLRQDO IRRG V\VWHPV

e 7KHUH DUH PDQ\ GLIITHUHQW PRGH Q@? KO HHHBVW B WD SO K WEKHD W IK® QLN
VXJIJHVWYV WKDW PDQ\ Rl WKH KHDMMOWMEVD Y6 HX WRLWD R Q HE B Q R QUSIP MR BI
QXWULWLRQ HGXFDWLRQ FRRN L ®.JSHURRQ@WWLDDWILHRIWYQ IDFUGRISSRE W RQL

e 1XWULWLRQ DVVLVWDQFH SURJUDPV DXPK DD BHRIV)YHI/ |DRGWHD B GIHI
SDUWLFLSDWH LQ VHHG WR WREGSH WWRIHND PQ BFG HVWHOW RJ HRERBHD IENKLLAW
ORZ LQFRPHYV

« &RPPXQLWLHV PD\ FRQWDLQ PXOYWLKEDW ¥BBG/W B HQD BVa&H G WORRIGIOQE Q B[
DFFHVV WR IUXLWV DQG YHJHWDRE\O RN Q &STOLVQQ MU FZH B/IKF IWMXHH \B R FELUR KU D
XQGHUVHUYHG FRPPXQLWLHY DQG KHDOWK FDUH SURYLGHUYV

6XJIJHVWHG $GGLWLRQDO 5HDGLQJ

e %BHVW 3UDFWLEHV IRU 8WLOL]LQRIMRPO®G &GN L DRIUMIKY & DIU'R O L(Q D lBIWDIW
(IWHQVLRQ

e /RFDO )RRG 6\WWHP BRUWK\&DUROLQD 6WDWH 8QLYHUVLW\ ([WHQVLRQ

e *URZQ IURP WKH 3DVW $ 6KRUW +LVWRU\WRH G R BRLWKN R QLID®QHXDUG HIQ
*DUGHQV
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e SULJRQD 6XVWDLQDEOH &RPPXQLWU *XWUGHQVRH MRXDEG LAXLIGH BRE 6XQ\
<RXU 1HLJKE$ULJRQD 'HSDUWPHQW RI +HDOWRKRHIGMWHR® QG 9LWDO\VYV

e JDUPHUV 0BB$HWIXWULWLRQ JRY

e IDWLRQDO *OHI&HQW HW RRIVIBIWULFXOWXUH )RRG 6\WVWHPV

e /HW V *OHDQ 8QLWHG :H 6HUYH 7RRONLW 86'$

« IDWLRQDO )DUP WR 6FKRRO 1HWZRUN

SHIHUHQFHV

2 'DUH :LOVRQ . &RPPXQLW\ IRRG HQ YRLRRQPAHDMR/QD R® & H D MVGK\OIRER W
6HQLRU )DUPHUV ODUNHW 1XWRBEWREN 3HROWXP &B)0H 3

GRL RUJ

'"HILQLWLRQV VXVWDLQDELOLW)\ RQ G JRIRFX & WX\WHP \$ FaeH VHVI-DEU BHPIHKQ/W
ZZZ XVGD JRY RFH VXVWDLQDELOLW\ GHILQLWLRQV

9LODU &RPSWH 0 %XUUROD 00Q®GB] BURJIQ GBRYBUWXIRQG BWWUNWLRQ
DFFHVVLELOLW\ WR D KH DO WKU DB/A K WHQINH DIRFERD. @V \V WHBD B RVMKW LF O LW V/

)RRG $FFHVV 5HVHDUFK $WODV (FRSRPW P H® W HDI UFIKU B FIXIY WHKHJ H8 68 SHG D
1RYHPEHU KWWSV ZZZ HUV XVGD JRY GDWDF KB WREXFWY IRRG DFFHVV L
YRRG VRYHUHLJQW)\ 86 )RRG 6RYHUWWHHLB DM $0\0WQ FHV ISFFHWVNHIGUGH S O
IRRG VRYHUHLJQW\
ODLOER[HV ORP DQG 3RS 6WDQGVKBQ® QBUNIIW VKDRFPDNRRB®VIRRG O
SURGXFHU DQG FRQVXPHU 1DWLRQDWPHQWFRKDRDULE ® O WEWIHU \$ BB H WG 1D
KWWSV ZZZ QDO XVGD JRY H[KLEKLRZ |IRRG ORFDOIIRR\GY RHKQ EGMWAW D QF |
ODLOER[HV ORP DQG 3RS 6WDQGVKBQ® QBUNIW VK DRF P DNRR GVI R RG- HQ
DQG FRQVXPHU 1DWLRQDO $JULFXGWXIURDXDINEUD USF&6H VWSIBUSSRHOW R
KWWSV ZZZ QDO XVGD JRY H[KLEKLRZ IRRG ORFDOIRR\GY RHF[KXQ EALR\QMW H[W
ODLOER[HV ORP DQG 3RS 6WDQGVKBQ® QBUNIIW VKDRFPDN)RRB®VIRRG O
SURGXFHU FRQVXPHU DQG P DU MNHWILRIOMQAMLI®R QPEHDW \ 1 BN IHEDIIAV RH.(
KWWSV ZZZ QDO XVGD JRY H[KLKRZVIRRG ORF DO LR\RGWVRF [KQ ELHDV
&RPPXQLW\ RI *DUGHQV *URZQ NRIPFRRRXDLWW JD VERQ WK LVQVRKH 8Q
L, QVWLWXWLRQ $FFHVVHG WRYHPEMUP XQLW\RIJDUGHQV VP GV B LUELHN
6DYRLH 5RVNRV 05 :HQJUHHQ + "OUZ®YEJHWOQEOHDMLYDNHXRRRQJ FKL
JDUGHQLQJ EDVHG LQWHUYHQ®AR® VY XW WLVWHWDWLE FUHYLHZ M MDQG
IDQJHOORWWR *$ *XSWD $ *DUGHRPOW LRE WDWVHYRRIDI B WMDE G K KFEREUW
+RUW7HFK GRL +2577(&+
5DWFOLIIH 00 OHUULJDQ .$ 5RJHH¥ WV RIROBKERRIG IB® UTKHQHH[SHULHQF
VWXGHQWY NQRZOHGJH DWWLWXE H\HJBQ/® EG H BrRIQRIKP SWRIFRRBA DBW 1B G W2

GRL
OF$OHHVH -' 5DQNLQ // *DUGHQ EINFAG/ QO WLUA VIDIQRSQ YHHG K MIDVE IORHQ AR O M ¢
- $P 'LHW $VVRF GRL M MDGD

3DUPHU 60 6DOLVEXU\ *OHQQRQ - 68DQPUREG Q V6 VDX H [FSSHWH. b QN 165 GRRR-
HGXFDWLRQ SURJUDP WR LQFDPEBSBIH USU W BDQHEQ ¥ H J HVDISE PRIQN G B 8 @ WR/C
1XWU (GXF %HKDY GRL M MQHE

&LDOGHOOD - ,QWURGXFW LRROQN XKULRIVR U RA WKMPSQV W\ D DWURSRHR@LIWAQ
*DUGHQV $FFHVVHG BXIXVW FRPPXOQOLW\RIJDUGHQV \PLP K G KXW JIOLUEL ROA
$JULFXOWXUDO /DZ ,QIRUPDW ).RQPEDUVEQHUNKY S Q$RWA-DUMLIRQL SLHROW B U
$JULFXOWXUDO /LEUDU\ 86 'HSDUWPHAEWW | $IULEXO W X U H) DEF KH\EVH GR
DJULFXOWXUDO SURGXFWLRQ V\VWHPV XUEDQ DJULFXOWXUH

$UFKHU / 5DQVRP % &ROH\ 0 'LUHFWM POQWKWH GH VAXOWFIKL Q 0ECFHD W L R
$FFHVVHG $XJXNWWSV VDUHS XFGDYLV HGMWIXYWDLQDEOH DJ GLUHFYV
0ODUL ( +HDOWK\ IRRG RQ ZKHHOWR ®XQFH[BDBNBPWY ROKR R R RIE LDO VRIBIG, MX
HGMRG -XVWLFH LQ 86 DQG *OREDO & RIDPMH[MHV 7 RSHMOBIEDU 7KXW RUQ D QYG |
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GRL B

$OWHUQDWLYH )DUPLQJ 6\VWH P YW NRUEFPIRVMRHG &HIQM AX O WK P RXEED W L R
'HSDUWPHQW RI $JULFXOWXUHKSFEHYVHG S$XIXVWYGD JRY IDURY DOQG D
VIVWHPV FRPPXQLW\ VXSSRUWHG DJULFXOWXUH

:KDW ZH GR )DLUBKDUH &6$% &RDOLWHRQ SYFFHYXY HG $XIXVYWNLRQ RUJ |
+DUULYV ' /RWW 0 /DNLQV 9 %RZGHQR® .EBPRQ\ QJ)DIPHWR V@ VRAHLDNHA
1XWU GRL DQ

$ERXW IDUP WR VFKRRO 1DWLRQDO )DMHPBHRU6FKRRO 1HWZRUN $FFHV
KWWSV ZZZ IDUPWRVFKRRO RUJ DERXW ZKDW LV IDUP WR VFKRRO
ODWVRQ - 7KD\HU - 7KH UROH RDURWGUKXENRRG BRRW ¥RSBBRQEW\ 'HY

GRL MDIVFG
/HYNRH &= +DPPHOPDQ & &UDYHQD/E®NWHR® PH%RLYGEHYIWKURKEX DRRGF
SHUVSHF®IWHV)RRG 6\VW &RPPXQLW\ 'YL MDIVFG

OHDGHU O0F&DXVODQG ' OLOOHU 5 &RQSTRROMNISW . IS WVDBWDBBHG JXYEHK
PDQDJLQJ D VKDUHG XVH FRPPHUFLDIOGRIUWBRA®VVHG 1RNHRRBU&R U
KWWS 7z7ZZ WKHIRRGFRUULGRU FRP UHVRXUFHV
JDUPHU SURGXFHU )RRG DQG 1XWRLWIWRLEF ¥EWXIUAH 886G HEBGWDP QU \
KWWSV 7Z2zZZ IQV XVGD JRY VQDS IDUPHU SURGXFHU
.LQJ 0 'L[LW -RVKL 6 ODF$OOXP . 6VWBDNNWWH QF AIKDDMLEY ¥ 3YDRMLHEHWU 6V
IXWULWLRQ 6HUYLFH 86 '"HSDUWPHQW \RH G JIURLYFEXROBAXIUM S 0 D U B K/ $FF
SURG D]XUHHGJH XV VLWHV GHIWX®MW3UFROH\G HVUPGIUVODUNHW,QFHQ
J)DUPHUV ODUNHW 1XWULWLRQ 3URJUSEBP' HRRGVP G Q W XRN BLUIW L RXQOBNMXUYHL F
$FFHVVHG 1RYHPEBHWSY ZZZ IQV XVGD JRY IPQS DLESURUWPBRIYV PDUNHW
6HQLRUV )DUPHUYV ODUNHW 1XWULWERQY3IFRJIWBBP HBORGVD QW XXRW $10WILF
KWWSV ZZZ IQV XVGD JRY VIPQYVWORRA B URURBEBPY PDUNHW QXW

7KLV SDJH WAMWCH® R 7D EDV VKIRUHGEXQRGHYOLFHQVH DQG ZDV DXWKRUHGRGBHPL[®
-HOOQLIHU 3DUOLQ  ZNMWMER XD IEG DMAECDWHZDY| HGLWHG WR WKH N Y [Q\HY DSI0®D WWRDUPG D U (
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&UHDWLQJ 3DUWQHUVKLSYV LQ <RXU &RPPXQLW\

, QWURGXFWLRQ

'KHWKHU \RX DUH ZRUNLQJ LQQD FSQUR¥LFDLA) D QW WIUW WR @ Q/ HHSEDNAD MFLLS @ W
SXEOLF KHDOWK QXWULWLRQXODBPINVWRQ GEW KW HFRPRRQIL\Y O BAKWMKH DROG IDH
WU\LQJ WR UHDFK DQG GHYHQR S DLQG VKM \F R B P X D WW QHRU V EHEG W I R A0 ¢
QXWULWLRQ DQG KHDOWK REMHFWLYHV

7KLV FKDSWHU GHVFULEHV PHWRRGYWR Z DYDIG B K R W DRYG DQH VE R H NFLRRP B R
HQJDJHPHQW DQG SDUWQHUVKLSV PS-ODLFILQ H FSSURHIRIDE W LL@I VFKRY B IFRP P X

6RFLDO '"HWHUPLQDQWY RI +HDOWK

JLIXUH 7KH VRFLDO HFRORJLFDO PRGHR GEMFXHEHAN G&RIFLLHD W ROIRBMEQ@M®KO F
LV LQ WKH SXEOLF GRPDLQ
$00 SHRSOH OLYH ZLWKLQ D VXIDSHM RXRUF KHI\D D @/ K= FEQIW Bl YWRRIWHYO® WE KIL ¥ R F&
GLIIHUHQW OHYHOV RI LQIOXMQFMW RROLYRLXYQG KDY W DILYDWK Y KPS\ FERP $
PRUH DERXW WKH VRFLDO HFRGBRI(FRORIREHO $\8I$H FEIXDKS WIRU2 ER VUMV DR
7KHVH HQYLURQPHQWDO FRQGLVWILR®V ZRUAK LFKDS HRSOWHK D 8 HDERMQU H @D W
VRFLDO GHWHUPLQDQWYV RI KHDOWK 6'2+

TKHRFLDO "HWHUPLQDQWYV RI +HD MO UMWYV B YHUMDMIOP 6'Q & VW KID'W DRI HE@J F

e $FFHVV WR KHDOWK FDUH VHUYLFHV

e $SFFHVV WR QXWULWLRXV IRRGYV

e $FFHVV WR WUDQVSRUWDWLRQ

« $YDLODELOLW)\ RI VDIH VWUHHWYV DQG JUHHQ VSDFH
« (GXFDWLRQ

« (PSOR\PHQW DQG ILQDQFLDO RSSRUWXQLWLHYV

e +RXVLQJ TXDOLW\ DQG DIIRUGDELOLW\

« ,QFRPH DQG SRYHUW\

« 5DFLVP DQG GLVFULPLQDWLRQ

« 6RFLDO VXSSRUW

,Q WKH LOQWHUDFWLYH DFW LYIIRW\P Y\ DRVQ | R OR-ERRZON  VIH O R WDOWERUHOALR R UMR P
PRGHO
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6'2+ HYVHQWLDOO\ DUH UHVRXUEBXWWHGCD WPRQH BE&RBOHVNESS GQYWQH TR
RI OLIH DQG RXWFRPHV 7KHYV DAY & LKAHDEOOMK RXIWBSRRHL W IDHMH  F X OULK®X
LQLWLDWLYHV PXVW DLP WR DGWUBWJWKRUUUHBRWL G D XXVHD/O NRKNVHG NA/FSE
RUJDQL]DWLRQV DQG PHPEHUV ZXRIKDZYMW D NOP® IMQREZGHSHHLBERXW 6L
VRFLDO VHUYLFH VWDII WHFRKQHRWPLFFEHDIEE R 5 PHRWR ¥RE R U VIVHR QQ/Y ROOQYG
FRPPXQLW\ SDUWQHUV FDQ KHCE.QREOHIARWQIBVWUHDE G VXM IRV )R
LQIRUPDWLRQ RQ 6'2+ VHH WKH | RGOWE HQIVQW:H D D E VDIV AR AWHIQG R WK

8QGHUVWDQGLQJ <RXU &RPPXQLW\

$GGUHVVLQJ GLIIHUHQFHV LQ 6'2+ P DHNIKK\L VWB\U REFIFFRVVG MORIZ MIRG WKKH-D G\ R
3UHYHQWLRQ &'& DFKLHYLQJ @IRLQ U WRELHNWD R FIXNMNRHGV B QBRRD S BUBIV V
RYHUFRPH HFRQRPLF VRFLDO WKQIBQRWKHHIIO RVEK\VFWU D F O 1) GV RGXLMPE DLW 1B\
WR +HDOWK\ 3HRSOH 6'2+ KDYHDEWHRQ LKA X8 QFR RQYKHD QWHKRW KDRF
KHDOWKFDUH VHUYLFHV :LWHKBXWR QXW®QEHMNURWDQG L QUG KRa) BBHRREBRE VLG HY
EH RI QR XVH SDUWLFXODUO\ LI WKWK E® +WRRHR DH 58 U IVXQ B H VSWUHHY HFRWVQ J

7R OHDUQ PRUH DERXWVKHD ©WIKHHT X GV \ DAWHWKMHKHQIGOD R IL WKLY FKDSWHU

%HIRUH \RX FDQ VXFFHVVIXO OR XG®H QHDWR P B QIGF L © 8 OFHPRUQD AHZLHA K/ IDQ \D WFRR
WKDW FRPPXQLW\ VR WKDW WMKH LRUW WK¥HH Q@W R Q GLH/G DI3)S® [RYSQUAQEG DI\GV H
FRPPXQLW\

JLIXUH &RPPXQLWLHV FDQ EH GHILQHIF®HVKYWHE VL QW B IDWOWD R UD FK-RIQO\ELKR
&RPPXQLW\ E\ )UDQ] %DFKLQJHWVLYLPHPNBVHG XQGHU D 3L[DE
$FFRUGLQJ WR WKH &'& D FRPPXGQEWD LW RWUBDISKILEOD WGHD L QK R DHVYRH B H [E |
VKDUHG LQWHUHVWYV RU F KD WDFRMH DWW REV RPEKKS DW LIRHOILKI RPIP B Q LMWV W'
Rl UHODWLRQVKLSYV GLJLWD@QYPEEDDW HGHROR/GQRIFBHERRY J LKW DEVGLYH I

7R EHWWHU XQGHUVWDQG WKH FWRPXKMUH\RDXUH WPHD @\R GN LIGIU ZQDW CKMS
GHPRJUDSKLF FKDUDFWHULVWQEW\RO MKXGHER EX O D WRRRX GFIRMALRXDOMWXQ & |
HFRQRPLFV JRYHUQPHQW SROWWXFWXVRFLHR® FEAWUPRPHF DR G H QN VYW DQC

7KH PHWKRGV IRU FROOHFW L Q@XDQVWRURXWL R DRERNKMD W K HWRKR BDHOSLHHDGS R B
W\SH RI LQIRUPDWLRQ EHLQJ FROGHPIPWHRE WIQH WFRIS WV SRH PMIKED LDQWVE L H Q F +

2QH ZD\ WR OHDUQ PRUH DERXWXMRMX W FRPAPMX LW LVHWRVF B QGH ¥ O XIGGIW
H[LVWLQJ LQIRUPDWLRQ DQG FRG®WHRW HQ K HPHZAN K Q IIRFFPOR\ALLFEQF BEBX @ RW
UHVRXUFHV LQ WKH FRPPXQLWWHRNNGY EQ JWKM RRFBW QR E PR D R WKKHIWY R BJ
VHFRQGDU\ GDWD PD\ LQFOXGIH \GHRR RWHK B S &R B XFOKIDWIDREQV HYWINV IMDF WW D W |
SUHYDOHQFH 7KHVH GDWD VR XUJFK T >00U0HL W APHHQV K R G © HFQ\GH G HQUBDQ\BHR®@ W X

. QHHGHG LQIRUPDWLRQ KDWRXQWRWRPRK EHMQ QHRHGOH PW Y IBV P HREW FEIRWKHX
SULPDU\ GDWD XVLQJ VXUYH\V KIERPWP XQRWS \D HDBMY Y ISKAO ZEVBNBWL A
RWKHU VWUDWHJILHV 7KHVH WRXUKHVYKRN lYQI®RXPDOH R R UD UBIQBIHY HNGHALMR
FRPPXQLW\ DQG FDSWXULQJ WDLORUHG RU XQLTXH LQIRUPDWLRQ

7KH IROORZLQJ DUH H[DPSOHV RIVRXER@8DU\ RU H[LVWLQJ GDW

e JHGHUDO JRYHUQPHQ W32 HENQ \WHKIHVWIXFE DOV |, W K\ LWEKHH DQ G
SUHYHQWLRQ DQG WKH '"HSDUWPHQW RI +HDOWK DQG +XPDQ 6HUYLFH
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e &RXQW\ +HDOWK 5DQNLQJVY 5RDGPDSV
e 6WDWH DQG ORFDO JRYHUQPHQW VWDWLVWLFV
e 8QLYHUVLWLHY DQG RWKHU DF®IGHPLF LOWXLWLRQV UHVHDUFK VWX

7KLV OLVW ZDV&BEGDBSWHG TURKRD SWH U VHFWLRQ

&RPPXQLW\ QHHGYV DVVHVVPHQWVDWKRXBIG\QR\R ERF XV SRIRYHR QZ Z WKIRU P
DERXW FRPPXQLW\ UHVRXUF H VQIS®I® \DW I 8 & VQUVDL PB R B XYVDLQW B/RGKL © URU E
)XUWKHUPRUH HPSKDVL]LQJ WKKN&SUHE®R XUHRHWV KIDAWG \ B X VIHWHY RFE@ J DK VR
KROLVWLF WUHDWPHQW RI ERWWKVSRVLQGHU 0Q® JQ & BIDWHIUYPH. (RIS\R U WRX Q
FKDOOHQJHV LQ DGGUHVVLQJ VEBKRVH.\G DWHW P HQDW WW E 3V M B W BE\D XWHH \V
UHVRXUFHV DQG DVVHWYV LQ D LFRFPHKRHOW WA WKHOYSH Q WD R QQBKDSW R J D E
DOUHDG\ KDV

%HIRUH EHJLQQLQJ D QHZ FRPPXWHWPLQHHG VW QWVKIVVEHMIWY FRDOXFRAB
RUJDQL]DWLRQV DQG JRY H U Q XHFQWQBIHEQF DNV HVAIXIOQW @ \ FRRUV/E FOP $ BRI I
+HDOWK $FFUHGLVWDWHQ WULED© ORFDO PHIGN W HDWUHL W R UK DOH KH IV @ WH:
FROODERUDWLYH FRPPXQLW\ KHHLD\O WK DWWV HVE¥REQWNDWOBHOMWSIHWEG W!
FRPPXQLW\ KHDOWK DVVHVVPHQWYD LW DOLH)D WK HHLYH QR Q SHR UMW R UFQD O
6HUYLFH

JRU PRUH LQIRUPDWLRQ DERXWHBRQIB\WFRWAPIHD W R B P X QH W \WXIS HSU RG HRAKL
WKHR PP XOLW\ 7RBRP MKH 8QLYHUVLW\ RI .DQVDPOMHQWD B G |R Y HORRESIPX-ILV
+HDOWK 3URIHVVLIEQROXGHMAMDE, ZODWK| UHVRXUFHY DQG LQIRUPPWQRW\ ||
DVVHVVPHQW

DWFKWIGEM [URP ODULFRSD &RQ@BWLERQED WR+GHDUW® KRZ LW MDRYGXNFWRM(C

2QH RU PRUH LQWHUDFWLYH HORPH@WNYV KDNWUEHRM@ R[FOKIGHGH[W KHRLU
RSHQWH[WERRNYV OLEUDU\ DUS]RQBHPE®EHEXOLQDU\PHGLFLQH "

&RPPXQLW\ HQJDJHPHQW LV DQRVGKHWY WSSGROQFKRXR ERWRWK-QLMWN\X H DFK H
DVVHWY UHODWHG WR FRPPXQLNWAVPBI@ & HUKH KSHIBY W R VIDIQRAQ ZRHFOGELHHWW UHKCST
PHGLFLQH SURJUDPV RU HGXFDWDRBERERPGQLWI U SRISHQIBEW QR QRUUMNRIXUF
GHYHORSLQJ FXOLQDU\ PHG LW ILQH\ BX®R FRPPK @ UM\Q L W LIDAVY B BIR W\W DKWY D!
WKH FRPPXQLW\ LQWR WKH SURJUBS®H LR DROXUDIHR BUHVIKQF DRUH B [ DR DD | H
IRRG WKHQ \RX PD\ QHHG WR ZRNGIGUIHVK WIKH ERFRKKQRMWIRWR BQ BFFRINVO VV
FRPPXQLW\

7KH W\SH RI FXOLQDU\ PHG L FLIQRHQ LDRKHOGY M Q WAL RQH PR W 6\G XRAES (Y LAGBLXVDKO V SC
UXUDO DUHDV ZLWK ORZ IRRG D RFLHAKY VFSRIFDS\DLWDH GI R MOKL ID\D DILHK HES BIDQY HD C
FORVHO\ ZLWK WKH FRPPXQLW)\ \HODE® HMR IRV XALR FEXHOW QB U\ YPQHEBH B L QRIS X
FLUFXPVWDQFHY DQG FRQWHI[W

JLIXUH &RPPXQLW\ HQJDJHPHQW LV D@WBE3GERPFKRWRB ERMAXDU VK\Q GHUMEBD F
$OWPDQQ LV OLFHQVHG XQGHU D 3L[DED\ /LFHQVH
7KH ,QWHUQDWLRQDO $VVRFLDWEROQWRKYP3XECKE (BIGHWRELVEBWIIDR @R QWL (
HQJDJHPHQW XVLQJ WKH IROORZIQXROWNHORO QQ ERUD WH QVFRW EG S REZR U
JRDOV DQG DFWLYLWLHV UD®@30QQW\URPSURRWHRY D QYEH KRR ERIOV\ WR H
GHFLVLRQV DERXW LPSOHPHQWDWLRQ
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7KH SURFHVV Rl FRPPXQLW\ HQJDKRIPHHY FW& HEHH WDHZD B 6 RQ J DVIKRR OG K
ZKHQ HQJDJLQJ ZLWK FRPPXQLWLHRQBWWKKH6ZOSDHBYOQWADRI 1HUN U L W RI
61$3 (G SURJUDP IURP WKH 6FKRROQR HONMWHVIR QPRO GBERQENWM G 7
(YDOXDWLRQ DQG "HYHOHRERPIWKHERUWRQPBFKRRO RI +XRDQHW RO R L\QWF
OHDUQLQJ PRGX®HWV EDIOMOHG WKH PHOW 7UDLOLQJ 6HULHV

,PSRUWDQFH RI &RPPXQLW\ 3IDUWQHUYV

)LIXUH &RPPXQLW\ SDUWQHURIOHS V QS 6 B D IDA@D U P PRIGA B DOHE R PR XD LB\ UE

$QHPRQH LV OLFHQVHG XQGHU D 3L[DED\ /LFHQVH
&XOLQDU\ PHGLFLQH VHHNV WRUREBS Q& IU.INELFRMD W B FKKH.OSLIE H B Y HQ W XF
DQG KHDUW GLVHDVH $V PHQWHRE HGRSQXW UR XALRX VO DRFRIG RS HVE HLQWFHIGRIU
ODFN RI QXWULWLRQ LQIRUP D W LIR@G DLHG DPR®XDPOD DD WUV WMR BV RR O 8 &/ W [LL
FKDOOHQJHV WKHUH LV QR QMQLMIH &R GRUFID Q R MHNIGRRH QWRDHAZ FDIQL Q & Q!
FRPPXQLW\ OHDGHUV RUJDQLYRWKRQV DKHQERMW LDWQ GSIUP® GVR X\ FKP RIQ
VWUHQJWKY DXGLHQFH DQG D UHD WV KD UH[GHRWDDWHEWR ZRUGLBREGEQ®G
GLIITHUHQW 6'2+

"RUNLQJ :LWK &RPPXQLW\ 3DUWQHUV

7KH VXFFHVV RI FRPPXQLW)\ SH\UWR MUMK VXV ALVVR | WIHBRW® R KQNW WD (SLU R WULIRA
SDUWQHUV IRU GHYHORSLQJ RJGDPW WIBERXQH WKHR XRILMY SWLYHD®AD ZO ¥
UDQJH Rl SRSXODWLRQV WKDMQ D ERHP RXQQDW\RE P X @ IQWM\U WKX\ISOYGFD & | LG R
SURJUDPV ZKLOH VWUDWHJLFDQOD X¥IL\P U RQL AHR [EQGOWEH \DR XU B R\GHIU © H W 3
FKDQJH &XOLQDU\ PHGLFLQH VRIIWRBVVDQKQUILXW LEDDON WRWINWISE WK DQG
EXVLQHVVHY DQG RUJDQL]DWLRQV ZLWKLQ WKH FRPPXQLW\

3DUWQHUVKLSV PD\ H[LVW L QDGWL RHU H@RW HV WDU W\D HRU \FKRLCSO HEHRMZ HGI IR RRIC
ZKHUHDV RWKHUV DUH IRUPDO FRQW® WRRW DQXXKPF PRRW® L Q AIGH L BDILINIHHGIN
RI EXLOGLQJ D FRPPXQLW\ SDWWR QHRWHK L\ KDW QR WP B R H W\DXERD CSDERUDHN
VWDJH LV LPSRUWDQW DQG FD/QDWQHV X RIWUHG EIQQRIVPALDIORRXW FRP H
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YLIXUH 3DUWQHUVKLS &RQW LRXNXRRPPROQUMH GQIRRDQYLW IRBBDDY® ISBW
-RKQ 6QRZ ,QF

w 6WHSV IRU :RUNLQJ ZLWK 4

,GHQWLI\ DQG HQJDJH SKWB QWD WBUWWQWHEG SDUWHHWR QY HUKH WRR |
GHWHUPLQH FRPPXQLW\ HQJDJHPHQW SRWHQWLDO

(VWDEOLVK UHODWLRQWKWS\N DGE EW L O GQW DXYGV H Q J D J ISP MWK B R MAE
FROODERUDWLYH UHODWLRQWQIGLBMMBMBDWHG RQ PXWXDO WUXVW D
&ODULI\ JRDOV DQHQ®WNHFIWVL YHWH VWDUW HDFK SBIYWQRS ¥ VRDON G ¢
'"HWHUPLQHG PXWXDOO\ DJUHHG ¥BRRQ VWDQGDUGY IRU DFKLHYLQ
,PSOHPHQW PXWXDOO\ EHQ&KRRMHODS SDUWQBHYKKES WK DQW ZLQ® WK B H
FRPPXQLW\ %H IOH[LEOH DQG SUOFWDRHLRRQVLVWHQW FOHDU FRPP
(VWDEOLVK VWUXFWX'WY HRBR S OYHHDPIQFBEOH GHFLERQY/ RDRYQU § VQF
SURFHGXUHV DQG JURXQG UXORYLQRMAIOQVWUR WM DQVSDUHQF\ WR

6RXURHDILQJ <RXU &SRMARONIW IRU SDUWQHUVKLS &ROODERUDWLRQ D

7KH -RKQ 6QRZ 5HVHDUFK 7UDLQRXU &RFALGLDWKH $V 7RO N LYY | R B QB DOV
LGHQWLILHY NH\ VWHSV WR LR DOFHPMHRVQLAI\ R $DLQGLOHWVRQS ZLW

6WHS GHQWRIBQIJDIRWHQWLDO FRPPXQLW\ SDUWQWXWWDKR DLEAPRXQEWE
FRPPRQ W\SHV RI FRPPXQLW\ SEKDWQMHWH KRFPWV XQEWX G B WAICRVRYWHUQPHQV

'KHQ DSSURDFKLQJ SRWHQW L DIOHBBPPX QLR \G 8 DURPGHUMV HIVUEWV KB RGYD
PLVVLRQ YLVLRQ FRQWDFW SHUXRQVZLDQGKF)XOWSUBRWWSHLR SWRIB\B Q W L\IRC
EHFDXVH \RX ZLOO KDYH D EHRQVMW HEBD R & KR IRAN D DK LHW WLQ\ VDXIHD
SURSRVHG FRPPXQLW\ SURJUDP BIWQRHOS VXSSRUW WKH RUJDQL]

$IWHU GHYHORSLQJ D OLVW RS PREGIDW LBRO 5B DWKLHIUWV R)GW YW RR\G K HPD
GHSHQGLQJ RQ WKH RUJDQL]DMWLRIQ HEKXIW 6P Q DLA)F GXRIP H) IFINEBW S OM LOH ¥
PLQXWH HOHYDWRU SLWFK HWKD VE WICHN WGRHBHFRAH\S WR.R QSR IRNSIKM LSIMR & RV Wa
SURJUDP FDQ EHQHILW WKH FRFREPLXQ\L B/D BW Q W@ D@ G KR E N K&YRDRWE C
SURSRVHG WLPHV DQG RU GDW HVQMRWG I WIDX\HV RIVUMK HQ Y E B F BIX VIH SADKU W

6WHS$VWDEOHVEW LRQBXIBEXALW K FRPPXQLW\ SDUWQHUV ZBWRWBU EH S\HHUHN
OHDGHUV 7KLV VWHS LV HVAM® WU DO & RUMN QQLGI\QLI RW VBKIHE R IPW X Q. WA
DQG ZRUN ZLWKLQ D FRPPXQLW\YKHMUBHMIGN DI\GVWKR DNEGWVI\RWRQHRIZBI
GHYHORS D UHOHYDQW FRPPXHZ WLWISHHTLUMQSIUWRIWE P U5 H W BEXHUZW VI \WZKKCE
XVHG DQG ZKDW PDWHULDOV VWLOO QHHG WR EH GHYHORSHG

,GHQWLI\ KRZ FRPPXQLW\ SDURVCHHUY WX WORHUD® DPWREYGHHYIRSREPHQW
PDLQWHQDQFH 1RZ LV DOVR D JRRW VBDRNW YRUGHWBSPEIQW\ BR/D WK\ KSHIORS
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ZRUN ZLWK WKH WHDP VR DV QRMW MR/ \RW UKDLLAG W ¥ HVIKRIP IPIXS)XQ. MR HHDWD W L R

6WHS ODURIDIDYEEMHFWYWKH VWDUW RI WKH S UR{Y WXH P Q\GK B R B WKLRIOWD QW
DERXW LQWHQWLRQV DQG JRDOSUIRUU WK H, G UWRISH \FIDF H RP PRX@DQUMD\U S [P Bi\G
XQGHUVWDQG ZKDW LV H[SHFWMHGD@Y® QRSQHAMHEREY EHRWRDMX ML) PMBERW
KRQHVWO\ VKDUH WKHLU RSN LRQM WK H \8 HWW 8 8 W L B & ONMRK PNDRLG HD QG U
UHSUHVHQWHG

JRU D FRPPXQLW\ SURJUDP WR EMHFXFEH IXIOR XIR® GEH PGV RD MO VB HR L
SXUSRVH DQG FRPPRQ DJHQGDL W BIRARH DL BRRA B PSIQMFVOLIF H W R G IR HIDO X B
VXFFHVV ,Q GHYHORSLQJ WKHYW WRUD®WRY HY W DIED LLWK V\RFEIRWBAR & HS/D D @/«
PLQLPL]H FRQIXVLRQ

6WHSPSOHPDPQXW XEEQHISPUMQHUKNKLB\SH Rl SDUWQHUVKLS ZIHDF K IR EIDAQ
FRPPLW WLPH DQBKHHMRXWH HVW LV FULWLRDQ WWARHBDW 6 R/DRIQQE 6 B WU RO ¢
WLPHO\ DQG WUDQVSDUHQW QVORWEDWRLEGGUBVVZBQD ARQBUIBR WIGHHWDI
XQGHUVWDQGY WKHLU LQGLMNVNGXD @ KR GBW\JQ B UVHKV S REHK IH 6 & SWILD Q\GR VIF
LGHQWLI\ DUHDV IRU LPSURYHPHQW DQG QRWH VXFFHVVHYV

6WHS VWD EDIW K X FRIRNHUQDQRAMKH SDUWQHUVKLS DQG SURKUYD A GRQX\AH
ZULWWHQ JURXQG UXOHV DW\ VBIOH W QHW VK W3 FEX VR | DID & R PP IV IRRVH G QI
DGDSWDEOH DV SURJUDPV DQG SHUAMDHHEKL Y XIFM X UHQ R G RFYRHFCPREDQ MH |
YRLFH LV KHDUG DQG WKDW \SCDUMGHG M FENQRKD BN EQ S D WHU R QN 5 DWLHREP
EXGJHW UHVRXUFH DOORFDWLRXQ DP®D H\W BWRLRSRW W R QALRAPLPHQ LRV SURJ UL

&ROOHFWLYH ,PSDFW

7KH FROOHFWLYH LPSDFW IUDPWERURXNVVDW WH UF\R FRRL \S B H @YW HEIR PIRVRR® B
VXSSRUW SRVLWLYH RXWFRMBOHWR DVKR WV LDV B U VEKGIHEDIDANY PHAQY W R & WK
UHTXLUH PDQ\ SDUWQHUV WR FROGEBRBDWH WR VROYH WKLV FRPSOH[ S

JLYH FRQGLWLRQV DUH DVVRPD\RH G RZLGVHKF W K ¥ H ULHPOSTOVE MY HREXCE E EIFRGU DV 1y
WH[W ERJ

&RQGLWLRQV IRU &ROOHFWLYH ,PSDFW 6XFFHVV

&RPPRQ DJMQGDSDUWLFLSDQWY VKDUH D YRFPPRQ DRUGFHKINQIMHQOW KQ W RIQU
DSSURDFK WR VROYLQJ WKH SBRE®BRF WKURXJK DJUHHG XSRQ D
6KDUHG PHDVXOEPIDQMVLFLSDWLQJ RUJDQL]MWILRO®V EIMI BH B VRXQ MK D @B \
OLVW RI FRPPRQ LQGLFDWRUV L ®HEWMLREME YCHPGI EWHG IRU OHDUQLQ
OXWXDOO\ UHLQIRUF IGQY IDEWH WHMWL IRV SDUW QH U VG VQ\BWHDD W\HBWF B R GV 1V
WKURXJK D PXWXDOO\ UHLQIRUFLQJ SODQ RI DFWLRQ

&RQWLQXRXV FRPPX® ISKIDVHEQ HQJDJH LQ IUH T X HIRLW [DVDLER @ WAURK EW XO @ ¢
REMHFWLYHY DQG FUHDWH FRPPRQ PRWLYDWLRQ

%DFNERQH BWOSSEEMSHQGHQW IXQGHG VWSUIRG HGHKNDRH® VDR WX S SIRQLV
LQLWLDWLYH V YLVLRQ DQG VWIUHDW HMWDEDI R EWQ O V DU B G HRE-SDXFEYOUL I P2
DGYDQFLQJ SROLF\ DQG PRELOL]JLQJ UHVRXUFHYV

6RXUFH %DVHG RQ .DQLD DQG .UDPHU

7KH IROORZLQJ FDVH VWXG\ SUBYSERBWW QVRIPIHO VKX OH QWU R @W A RBPIQXH VRS
FROOHFWLYH LPSDFW PRGHO IS@QDRRV KREPWRHW\FRWY ALOWLRREHV VR ZHRRIO Pt
KHDOWK\ FRPPXQLWLHYV LQ &RFKLVH &RXQW\ $UL]JRQD

%XLOGLQJ +HDOWK\ &RPPXQLWLHV LQ &RFKLVH &RXQW\

Q WKH /HIJDF\ )RXQGDWLRQ RIHERXWKBDNAWLSULYRQWV DX QGR\W I YWRL Q
&RXQW\ $UL]JRQD WR H[SDQG DQ\X VXNSBRWW ZFIRXIQ W\ IRFXY KHDVEHRIO VDK
OLYLQJ 7KH JUDQW ZDV DZDUGMHEG MOF GREFABQLGLYSIDWW\PH B VRWK ERRFIX &R
+HDOWK DQG 6RFLDO 6HUYLFHV \&RAKEVKHR&ERXQ\DQ 6X\E K H LORPHPEQ@HR\Q YR R
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)DPLO\ &RQVXPHU DQG +HDOWK 6FXQ@RH&RRSHQWWRUH &RW K IQWH. R&R @ML)

LOQYHVWLIDWRU RQ WKH JU D®QW WD 0 G GWBSH DREYHROOPR BKNMIVHRUIOY VAGK @A L 1D B!
WKH 8QLYHUVLW\ RI $UL]JRQD ZDDRQHOHFWHG WR OHDG WKH HYDOXDW
7TKH SURMHEB W JHQMHU.DW H G PD:LQ JRDOV VWHAPK IDQYN HY/R/FP F

e ,QFUHDVH WKH FRPPXQLW\ V FDXDRKL®HDRH KHIOLGWKQ GF KRQIOD BWKWERW L R (
e . QFUHDVH WKH FDSDFLW\ RI DQGGXFHHEVV\E B UL WH HR R& V RR/GEHWVPHW R UKV \
e 6XSSRUW WKH KHDOWK DQG ZHOOQ@HVY RHGF FVFRRROVKHRRIWK WGEUW XD W L

7TKHVH JRDOV ZHUH DSSURDFKH®SDRW FZU WKHDRONFRZKQOQHKWLVY HD LDPW WX
FROODERUDWLQJ WKDW LOQFORK@GWY WKH IROORZLQJ FRUH FRQGLWL

e« $SFRPPPQHQERDSHG E\ FROOHFWLYHO\ GHQUQL @K DUKHG SULREQRKDP WDR) & RFQJ
E\ IRUPLQJ FRPPXQLW\ JURXSV ZLWWKDQ Gi DRKRRIHW R B OV RE P PEMQMIGHWKDCE
GLUHFWLRQ RI WKH FRPPXQLW\ JURK S\D URVFXNBIG RQUW KIQ F ARG W KLHL W |
DOVR IRFXVHG RQ WKH VDPH JRDOV

e 6KDUMHDVXUHPBQMG RQ DQ DJUHHPHQW DPRXNG WIONU 8 DIWRLIFUL\D\Q WY W
IRU FRQWLQXRXV OHDUQLQJ LPSURYBEHQMUVDLQG RF BB XRWQDEL B(Il RUNDF
GDWD ZHUH VKDUHG ZLWK WKH FRPR NG LSDUIWIRKS W R i IROWTHAHL  WRHIW

e OXWXDOQQIRUFWQYLGM HYUDWLQJ WKH SDUW L FH' DAQRVR'D [R.PQ } HG WIK iH UBHHDW
JURXSV FRPPXQLW\ OHDGHUVKHS | RBXGVRE KMKH L Q WHH LRHMWH & RS DG\S U H V

e« GRQWLERRRXQLFBWILRQKHOSY EXLOG WUXVW D QRER PRRUIGL WM 2 URDOSDAMZHRI
SURJUHVV DW D PRQWKO\ FRXQW\ KIS\ WHNV BOW AMOHWIVQZ M UHQ SUR K UR M
$WWHQGLQJ PHHWLQJV RU FRPPX@HWV HRY HORAHY F R PIRXVQLION \ ZZKNRK ZRHHUH L G
SURGXFWLRQ PHHWLQJ ZLWK FRPRX@L WQ WZHKRMHEHU W KEHDWH FZZHUGH S H R 6 O
FRQWLQXDOO\ PDNH QHZ FRPPXQLW\ FRQQHFWLRQV

« $ EDFNERWEBSRWMDP GHGLFDWHG WR DOLJQIRQWK®GIBRRE G8&QDYHLILW k
(IWHQVLRQ VWDIlI VHUYHG DV WK HZ EW R NFERRRQUHG WQIIDW LODG GWZADHV 2\ D M NRHIGW |

$V PRUH JURXSV XVH D FROOHFVKDWH{ LEFHS-DF WB G G D © Bl Z/RR) NV KW K/ I L $IDLFOHF Z &
WKH 8QLYHUVLW\ RI $UL]JRQD &RROIEUW WDRWHWKW HQ @ ORF L\QR BIHG® MALLYRIQ W |
RI WKLY SURMHFW JURZLQJ OHDPGREWVKLS DHE) B HIQQA HARFPIX QT XMW \

7KH 7D BRUPTHGIWR dURZ QHZ O H DHEFHAULVYKH. S PABA
7KH &/$ FXUULFXOXP ZDV LQLWLDOON BGDSWH®D WRBIMIKEI FXUULFXOXP
Rl $UL]JRQD &RRSHUDWLYH ([WHXQWR®ESURPROM\ DHIUG/ RQDVH QBUHB V@ RHRP¥
FRPPXQLW\ OHDGHUV 7KH WURS QLHDGIHWU GKIVS JORB MRV & HY HR P PQ D QMIH
FRPPXQLW\ DQG XOWLPDWHO\ SYRGRFPHRRCILE \FK/DOWHP\R UDRW KHYU VLJIQ

7KH RQJRLQJ FROOHFWLYH L FSWDMDN IAKRVUIR U X DWW UIDQV &R E K LD/HERRIHIWK H @ Kl |
KDOI KRXU FDOOV GXULQJ ZKLURK W&BQVFRMWHHE KBJ RXW K S/ W B BMIQAHKQ\HSW R DU
DJUHHG XSRQ WDVNYV

7KH %+& SURMHFW FRQWLQXHVVWRKEXKOIBU R QR KXW DASDE/GV RQUBNRRRVIVWE VW
ZRUN 2XWFRPHV IURP HDFK %+& JRDO DUH KLJKOLJKWHG LQ 7DEOH

7TDEOH+LJKOL2KWIHEBRMY & YROOHPWDFRGHO
*RDO 2XWFRPHV

,QFUHDVH FDSDFLW)\ IRU KHDQWIDQFKDOYH WKYRMHDXOWVKD @RBPXQLW\ &RP DLW
FROODERUDWLRQ WRWDO RI  +&&V
7HQ +&&V FUHDWHG YLVLRQ DQG PL\
VWUDWHJILF SODQQLQJ VHVVLRQV
6L] +&&YV DSSOLHG IRU DQG U H FEHILYQ(
PRUH WKDQ PLOOLRQ WR &RFKLVH &
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*RDO 2XWFRPHV

7RWDO DPRXQW RI IRRG IRRGNCGVKOHF
$PHULBABR/GV WR (QFRXUD D) G WDKeH DRI

,QFUHDVH WKH FDSDFLW\ RI D®GUB BKHWYY WKRI WXLHVIR R G G/ \WHAHIRV IVE O H VRIYBIO |

GLVSDULWLHV LQ IRRG VHFXWALW)\ DQGWIHWILUW VR Q\HQ UNVKRII FARKKH) LQLW LD WL
7ULSOHG WKH3QXBERY RD KHHOV
322 VLWHV LQ WKH FRXQW\

6XSSRUW WKH KHDOWK DQG ZHRXJXHV VYHRIUFR P P XIQ LYWK \ RXV@ KVW[RIK GUDG B YR
H[SDQGHG VFKRRO KHDOWK LQLWLDWWNMYHWH\ DLPHG DW XQGHUVWD QHQ QW DA
I[UHVK IUXLW DQG YHJHWDEOH\ BRBWH
DQG VFUHHQ WLPH
(LIJKW QHZ IRRG SDQWULHV ZHUH HV
VFKRROV DQG FRPPXQLWLHYV

JRU WKH IXOO UHSRUWWFE ISIOHD WhH [UTHT HO JWHRIZMENVILWEHR PP X QLW LHV
.H\ 7TDNHDZzZD\V

e« ,Q GHYHORSLQJ D FXOLQDU\ PHELFLQID $HQ FH I PWW K DIV 5 @ WHRNRH QWK IRD/G
XQGHUVWDQG WKH FRPPXQLW\ WK QW HGN EDN.\DH VIV BIRKW\G  CORPHPX PEVBS\WY
DUH YDOXDEOH WRROV WKDW 6DRREPXQMA MR EHWWHU XQGHUVWD

e &RPPXQLW\ HQJDJHPHQW LV XVHW KRR H XEGIW QY DAV YWHCH E R'G HYWRWD GGV
WKH\ YLHZ WKHLU RZQ FRPPXQLWZRUYN L\ JLVQDPR/RP XS R J QQNR & KWDES VR
EXW DOVR EXLOG XSRQ WKH VW UKW WHIOWU HDGAHM YV I QL& RABKSHR B W/ K DX QUL

« ODQ\ IDFWRUV DIIHFW KHDOWK RWIHKHUWMRB & V. Q G MWYH.IEKHD@WA_KRFOLARAKRR K
DQG WDUJHW PXOWLSOH OHYHQHE@SB W R 8 UWRRFL K8 HF\R B RIJIDFIDMO\ PR G H O

« 7R PDNH ODVWLQJ FKDQJH ZLWK ID@® ARFPX Q QWU H B V B DUHDE K UD/K®IARENQ |
LQIOXHQFH QRW RQO\ LQGL YKL X DONKIPY O W& YELRUKRIPLRRQW VE X0/ B/ G RYOH. F L

e 3DUWQHUVKLSY FDQ EH GHYHORBHQW W8 BLLOQIH WK G W RGO HPW LR IHHLGRISIOHAY
WKH FRPPXQLW)\ FDQ EH P XW X PDO/OL REHQ BKLLIOLHD O OVR BIOIGI RWUQ DIEKDQJH

68**(67(" $'',7,21%/ 5(%',1*

e &RPPXQLW\ 7RRO %R[ &HQWHU IRIH&RBPKQWVD W HDIOMW E8QRYEBUMYW\ RI .I
e :KDW ,V +HDOWK&(TXLW\"

e ([WHQVLRQ V 1DWLRQDO )UDPH Z RN % RERQQHEWK([WHQVLRQ G :H

e 6RFLDO '"HWHUPLQPHDOWK\ SHRSOH

e 6RFLDO "HWHUPLQDOQWY R +HDMMK5X U DO+ HD WK P, QIR UPDWLRQ: +XE

e GRPPXQLW\ (QIDJHPHOQW /8QLYHUNLWR RISWL]IRQD 61$3 (G &RP XYLV (1

SHIHUHQFHV

5XUDO +HDOWK ,QIRUPDWLRQ +XE L6REKXKDO OHMRPPXIQQDNQAWY RRREBDOW !

KWWSV ZZZ UXUDOKHDOWKLQIR RUJ WRRONLWV VGRK

+HDOWK&HDNAMUIY IRU 'LVHDVH &BRBDRMHYR/G ® Q BVBRIENHQWLRQ

KWWSV ZZZ FGF JRY KHDOWKHTXLW\ LQGH[ KWPO

BRFLDO GHWHUPLQDQWY RI KHD O\ K UR D+ D QGH-@UZHNIHQ M IUR'Q V HETF\F H \BARH |
KWWSV ZZZ FGF JRY DERXW SULRIURS\RHW DZXW IKWWPGGUHVVLQJ VGRI

&HQWHUV IRU 'LVHDVH &RQW URO @HHEG ¥UBIWHHWWLPRIE W& RIP R/X\H S HEW VW H !

KWWSV ZHE DUFKLYH RUJ ZHE RY JOREWWERMD @EK KGE B QW K SOHRW H F

PXQLW\ QHHGVBSZBILQDOB SGI

$JHQF\ IRU 7R[LF 6 XEVWDQFHVFDRGH \RH DARP B X QLW Q FI BIQRHHVQRM & R P

(QJDIJHPB®W SDUWPHQW Rl +HDOWK DQG +XRPDQ 6H U YSLFFRHW VIIDG WHB HP EH
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ZZZ DWVGU FGF JRY FRPPXQLW\ HQFBBWHGRPEPKRIFKDEWHRO" FR
&'&B$$SUHIKIDWSY ZZZ DWVGU FGF JRY FRPPXQLW\H BFRQFHSWV KWP
+DPSWRQ & +DYHQ & 8QGHUVWDRGQRIQVEREE XGHRWAE [ BLOHQWHU ARP &R
+HDOWK DQG 'HYHORSPHQW 8QLYHWWOGNVXRVREGYDW SFKDSWHUI X I$ERHV
FRQWHQWY DVVHVVPHQW DVVHWRXUFH ¥ RPHP\KFQLLIVE\H QWM K16 \F FORIPFX Q HW\ PD L
*OREDO KHDOWK HTXLW\ 8VIDQAWD OEREDUDS 3P0 QF LKSHOHOMIR B *OREDO +
&HQWHUV IRU 'LVHDVH &RQWURO DQOG/HGHYWREHRQ 0D\ ZZZ FGFFHRY
HTXLW\ SKS SXEOLFDWLRQV HTXLW\ OHQV KWPO
3XEOLF +HDOWK $FFUHGLWDWURYQ I9 R DLUA. WSIVDEDQ EFUGAG L W BEWNR/M GI 2 B!
SKDERDUG RUJ ZS FRQWHQW XQDWDODY $RAUMHGED WDWQ IRQVIHIUHWL R Q
&HQWHUV IRU 'LVHDVH &R QVQURIORE G X3QLHNHIQNFDIRVPA RERIBGLYFD Q-FH QO W K
(TXL®RPP X®WWD WRBIULHYWH @ MLROQVF D8H ' HSDUWPHQW RI +HDOWK DQG +&F
2FWREHU KWWSV ZZZ FGF JRY GQSDR VWWIWALEBRFD® 3$¥RGH LG 8K X \8
21ILFH Rl 'LVHDVH 3UHYHQWLRQ DBIQVGH 4 A DQIMKXWHIFRIKRW G RAF MEREHD O G
KWWSV KHDOWK JRY KHDOW IGSWR SO HQOUL\R VY LKHDDWHO V VRFLDO
OF&XOORXJK / /HLK 5 :DVK 0 )DUWHPOI® WS RIRRRRGHWDWQYBJ([WHQVLR
HQJDJHPHQW" &RRSHUDWLYH ([WHRQWDLRFWREHIQLYHUVBWKHRMWUG]IRYH
KWWSV UHSRVLWRU\ DUL]JRQD HGRIELWVWSBD'™ KDXQHG@DAH LV$SOORZHG
-RKQ 6QRZ ,QF (QJDJLQJ <RXRUFRPPW QHW V KD SV FRONRIFEAUD W LR G FB 8
2FWREHU SXEOLFDWLRQRRAPRQOFRER-BQQRVHIBBXE FQF"&G OLG
6KDNHVSHDUH - OL]JRWD 0 ODUJHLRQH])RVWBU kQ J DSDNHMDEKWY K L SAF \WRRE F
$FFHVVHG 2FWRBEHUSY ZZZ XUEDQ RUJ VLWHV GHRD YW LQO H\D SWE
FRPPXQLW\ HQJDJHPHQWB SGI
.DQLD - .UDPHU 0 &ROMBFYQRNYLPSDFW KWWSV GRL RUJ

+ 3 BHIHUHQFHYV

OF&ORVNH\ '- OF'RQDOG 0$ &RRN - HMW DRH Z&RBNBGHR 8 QRRXIQQ MDD € B H
QG HG 1,+ 3XEOLFDWLRQ 1R 86 'HB@ BWBWIORM \R | 'HFBI@ BHKUD QG+
ZZZ DWVGU FGF JRY FRPPXQUMA\UH QPRGHPNQWDPKHZ RKNS KWPO"
&'&B$SUHIKIDWSY ZZZ DWVGU FGF JRY FRPPXQLW\H FHBPRGHOV KWP:
$PHULFDQ &ROOHJH +HDOWK $VVRHVYDMWGER@YHREHRULFDO PRGHO $F
KWWSV ZHE DUFKLYH RUJ ZHE RUJ +HOWWEV&DPBX W KD OWK\&DPS:
+HDOWK\ 3HRSOH (FRQRPLF VWDE IKOWWS V$ FEHVQH/G 2RW REHUD WK\ S
GDWD EURZVH REMHFWLYHV HFRQRPLF VWDELOLW\
+HDOWK\ 3HRSOH 5HGXFH KRX\KKIQREG IRRG LOFAHAXUHGVR2 BWRE H U
KWWSV KHDOWK JRY KHDOWEURZRSIORIERIENF MWAW HY HYXDVQUG & OREDHEKR &G
LQVHFXULW\ DQG KXQJHU QzV

+HDOWK\ 3HRSOH (GXFDWLRQHIBF EHW R BDHUGE VT X'D O LKWID GWEKHIRY KHDC
DQG GDWD EURZVH REMHFWLYHY HGXFDWLRQ DFFHVVY DQG TXDOLW
+HDOWK\ 3BHRSOH +HDOWK RDUHG AR/ HIMIQ\G STVX D O H WO W RFIR Y K H D
DQG GDWD EURZVH REMHFWLYBOVYWHDOWK FDUH DFFHVVY DQG TXD
+HDOWK\ 3HRSOH 1HLIJKERUKRRG DOQHGEXAWREHQYLURQPHQW
KWWSYV KHDOWK JRY KHDOWERURZFSHORE RIEHNW WHW HYHYHDR QIGERDWRRG DQG
+HDOWK\ 3HRSOH 6RFLDO DQIBGFRPWREHW\WFRQWH[W DOFFIHVWRY KHD

DQG GDWD EURZVH REMHFWLYHWVRFLDO DQG FRPPXQLW\ FRQWH]

7KLV SDJH WERWOHGLQJ 3DUWOQHUVKILW VIKDUHEUX @SHEXOLFPHQVH DQG ZDV DXWK
FXUDWHG HE\VLOVRQ 6WHSKDOQLH *UXW]PBHEG Ul HD B DHQ YEEIXDFEFMKIDWH 2DV HG L\
DQG VWDQGDUGYV RI WKH /LEUH7H[WYVY SODWIRUP
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&EXOWXUDOO\ &HQWHUHG $SSURDFKHV WR &XOLQ

, QWURGXFWLRQ

JRRG GLHW DQG FXOWXUH PWWVLQYR[WXEBRE®A D LKHNDHIGAEKH CH D @ LDQY Q@ ® 1
UHVSHFW IRU WKH LQGLY LG XWDIORX JKX WK UG DG D ERR/X WR R &EHTS B\H D Y IKGI\DIC
‘HVWHUQL]HG LGHDOV DERXW ZKDDW WHBQ LYRQWRMD DOKH®IOHWK K B B VBIUGRY H C

,QGHHG JHQHWLFV OLNHO\RRID V B Q HFVSRRQV DSQUWM |BIR G 19 ALIQVO DGF K 8 D VW €
WKDW DIIHFW WDVWH VPH@O U®& HI[MAXRD VIHQ @ W B H (EQ) DIVQ KR @XSMURLSHOHW Y H
HQYLURQPHQW DQG IDPLO\ FXRWRHPW BQHWR D QY EHKPFVH RRR G OFK® FWR NH Q

&RQVXPLQJ D ZLGH YDULHW)\ RH QXM WL IMLRXK/HI BREX QD/I\G LEHHRR ARR HKQHIHOGA
+RZHYHU HYLGHQFH EDVHG PH 3G SWRDFPK N X VKRDSWWR IS H+ \ SHW DVBI\Q V LIRRH Q §
LQ WKH 8QLWHG 6WDWHV PD\ QRRR ®\GHIXOWXOD @ QR R & 8 HD B X OVHELR@N R P \
GRZQ IURP JHQHUDWLRQ WR JHQMNGDQLREQ HRDWW X WD ORIRMGNR RMBHD F/HWH P
ORFDO FURSV RU IURP SDV\WWRUGXHQIFHM R ILG LW KH H/@WIHOX® R FW L R O HI K|
FHUHPRQLDO IXQFWLRQV RIWHQDWIFRX ®HWKRENVFDQE KR/ME SUHSD

0DQ\ SHRSOH FRQQHFW ZLWK WRRIBM WKH\L WIDWH TKKIU RIXIKG W& PV R IUKIF B ©
UHPRYDO RI FXOWXUDO IRRG VVIRRHP IDQ EH Y VR DD G WHRV VAD X XLHAFHD \B L W & P
GRQ W NQRZ KRZ RU GRQ W ZDQWUWW H}BQ R G H X\CKHX/ BDIR R SR GBLADRH VDK IHR U
DQG DFFHVVLELOLW\ LV SDUDPRXOW QIRWHRQ 1P SURY HQGK I ILIG XQDXAWU LW LR QI

&XOLQDU\ PHGLFLQH ZRUNV ZLWK |FID YDQWHNGWRL ¥ WS & RUWDW K H. S GDXMHIILAQ
FXOWXUDO SUHIHUHQFHV D Q GR S/SFDGLWQ R VH VLRKQ E HD ORIXFORCHIWRL E D MHZ U
FXOWXUH DQG WUDGLWLRQV WKOM CGGQ\RP 8 $WHR K H DIDW/H DEPIDSIID VIBIRFRGW D
ZKLFK LV WKH NH\ WR DFKLHYLQJ EHWWHU KHDOWK

&XOWXUDOO\ &8HQWHUHG $SSURDFKHV WR &XOLQDU\ OHGLFLQF

Y)LIXUH $Q H[DPSOH RI D IR® XRIDUNHRNR GH/DIW)XRUEEQEVRD OON VKODEHQVHG X
% <
7UDGLWLRQDO QXWULWLRQ FRMWQRIQOHGXHADWE @ PPDANGH. WR FXXEMH-K RYQL R R\E
KHDOWK\ HDWLQJ SDWWHUQVS8&VHQD WRROQWSRR$LGHX EWWEH 86HYV 10
'$6+ GLHW  +RZHYHU WKH KHDOWK\ \HHD WIRERD $ DDA HRRGHGHGFD LVEH G 1H]Y
FXOWXUDOO\ GLYHUVH SRSXODWLRQYV

7R HIIHFW GLHWDU\ FKDQJH DIPMRICRIQLQIEQY L WX BB \F E QW K WQRRRWYV LCRQDDLW B
HQJDJH ZLWK WKHLU FOLHQ WL &R UDQSHWIRMQLLRI GFHDYUHHO SIDRDIEUIN BLVGL B E M AL
FXOWXUDOO\ WDLORUHG QXQW U MIKLIHRUIH HDGHHF DMZL RQ D Q W REAMDHF @K BRI WX R @
GHYHORS DQG LPSOHPHQW FRP FXOKQWL YAHHEXOMXH BOOQVHQWULF

7KLV FKDSWHU DLPV WR SURYLE H Q XVDWGEHWLNOD 8 GR [HV R L FXIRIWOEBO LR G
PHGLFLQH DQG WR GHVFULEG §XWRLLIWE REQ O/\WXIUDMMCHI\L MAD GNOKRDVM  FODXQV B HWLL
GLVHDVHYV
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SHWKLQNLQJ +HDOWK\ (DWLQJ

JLIXUH 7KH :HVWHUQL]JHG W RXYKHDSO/O \RIL QF OB E W KL G HIH Z¥RO HHYWDHWQQ LD §

Rl KHDOWK\ PD\ QRW DS SO IWRRWKHUWUW XQWWBHE XEOLF GRPDLQ &&
BHDUFK KHDOWK\ GLHW RQ MGIHWRWHHQHW JHYGRIRKDUH I ROBD IS O H®
ZKROH JUDLQ VHH )LIXUH REQVAKU XD WKH &HBWDQ\ IFQOVXBEBDRKG E)
QRW D KHDOWK\ HDWLQJ SDWWWMWULQJ 'BUH YWURDEOR KHNDMW AGKD WRIQOWW R A
ZLGH YDULHW\ RI QXWULWLRXWRRRQGW\D QG FRPPHUIGHGE L7 W KHD O W K \G)IR-
DQG RWKHU PHDO SODQV UHFR FRP H@GE RXIHFIH LW KR RFR QURRSW L\ Q GR E Q¥
GHVLJQHG WR FRXQWHU GLVHDVHW PDY¥ RRW HQFQXEN H P\ R UTCONM R G Y

&HUWDLQ IRRGV FORVHO\ ODQ EHGSWRFHX® WX WDD/O X G K I WMPWE& FPU EW X WIXED U
WUDGLWLRQDO IRRGV DQG FRRNLYQRUSRE H SHVW MUL® Q] HPG! \W K R G VIR WG LDQN
DFFXOWXUDWLRQ KDV EHHQ LGHDFWRHMG W /DWKQRQ LR GALKNH BOH WHE 6)

$QRWKHU H[DPSOH WKH OHGLW$WHO @CHDPRQGLEWD Q\GEZH®HGRRRMHIG WRD
KLVWRULFDOO\ VKDSHG ZKLFK GLBIX\EW0 DG H XX K 8 L QR W KHDPKIGHYEL PHR

WLPHV DV PDQ\ UHVXOWYV DV VGIDNIFKMIVOX ¥ K RQ HWKIH GIKIWD V HW D B/GADVR R Q
GLHW FRPELQHG

,QGHHG WKH OHGLWHUUDQHDQHGLEW UHERPPGQ ®\Q GRKRFE/U LIFORUY HU D RIGK H
WR UHSUHVHQW 2WKHU FULWWTRHWY RIKW KD 6 N GRWHIUR D@ B BOO GDN G RASK:
DSSURSULDWH VXEVWLWXWKRKY RDVRAKHW KFHX O WG IUD ®U G DIQWOIQ 70 § B WR B D
VROXWLRQ WR SUHYHQW DQG PR @ING \GA U B BN G+ REE YPHHD COJ¥ RAAL WRADUGK WY
FXOWXUDOO\ LQFOXVLYH

:KDW $UH &XOWXUDO )RRGV"

YJLIXUH &XOWXUDO IRRGV DU GRHWBI\WWLKRDVWHRGJB & AQ DIWRR @ QIGQ BAMHSM@AMHL
FHUHPRQLDO RU FHOHEUDBWR U\ REED VIRROQN) H VW LY DD G WKL B KN DALOH \DHOO SO0
9LOOQ\WVLD 5HILRQ EWDNVMRRI 28 NEBIOLFHQVHG E\ && %< 6$
&XOWXUDO IRRGV DUH VWUR®QR®\ DIFE FSIDNVEF H\GR AR P QOIIURG B IOG/HKWD\® LIFRG
IURP UHJLRQDO SUHIHUHQFHWRUQURPHOBPWW E Q GORADIF HQ FRE G5 W KHHU D RWH R
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IRRGV PD\ DOVR EH LQWHJUDO MR FUHIIRQVR XK LEK RHW H P RIQQMEORE P A8 K R
JLIXUH

5HIDUGOHVV RI FXOWXUH P RYRD RED® SDWRWHUQV HVISLFED®\ H \IK SRW.
EUHDGIUXLW ULFH WDUR 7X®GSURMMQF B QG WHHH &/ DE WHAR RD Y H\Q\ LQ RLR
DYDLODELOLW\ 8QGHUVWD QG @JRAXPHDXUBODARGYJL® WIS PEIDWBD MR X Q @
ZLWK LQGLYLGXDOV VHHNLQJ WIRWKSWLPL]H WKHLU QXWULWLRQDO KHD

6HOHFW WKH ZRUGY DQG SKUDVHY MRRBW GHVFULEH DVSHFWYV RI FXOWXU

6RFLRHFRQRPLF )DFWRUV ,QIOXHQFH )RRG 6HOHFWLRQ

,QFRPH HGXFDWLRQ DQG IRRIR®EPHVWHPB W@ RSO DA RIR NJIRGIH SHYNHW H LDFW RO
DIIHFW UDFLDO DQG HWKQLF PALRQRWRWHGE \QRRUKHWLRD \FORKR @ RD Q O/KRXHD
DQG IRRG DFFHVV DQG LW VKR X0 B OH] SKGHOUHVADIY WIKR K VS B R SIURPH VL Q J

,QFRPH DQG )RRG $FFHVV

,QFRPH FDQ LQIOXHQFH FKRLE\H Y @ELRXMG XDICH/ V8 YSHRK B V HRBEX® 6 R @\ XWKH OU
WHQG WR SXUFKDVH DQG FRQVKPK FBRRH HRRGV\ @KXBDK HD VQIDMWL FRR S DX
LQGLYLGXDOV ZLWK KLJKHU LQFRRHAK DWRUHVEXMXLWIVR KXY A RRHEWHINDE QF
RIWHQ PRUH H[SHQVLYH DQG RB\ AMWWRXOMRRHWHDRFRARY WXR{ VRPSWLRQ
DIIRUGDEOH GLHWDU\ SURWHLQ@\G MXFK Z¥LEFHKDRNQ & HQWWIHGY L @/ RIX DD LHYV

$GRSWLQJ KHDOWK\ HDWLQJ EHRDWIRRVHL ¥ LRRU B FEXHDD 0 € DR @ YF RIQQ/GK MH:
GLHW HYHQ ZKHQ KHDOWK\ |RRIGAN DRUHN R REZ DGIBE & HD EGRXXHV VIBHE FHOWWK W R DQAK
RSWLRQV $V DQ H[DPSOH SHRBOIRQKRKOHHOL@ LOWREZGD B F FNWHNUWRHQ YW ¥
OLYH FORVH WR D IRRG P D UNHRW RDWLRH W.R DJGHDTKD BV H DMWNENOS H R R G HG €
DUHDV DQG RU XUEDQ DUHDV QODRNHQJ JURFKNULWLIRQHNQ R/HHISQ HV DO
DVVRFLDWHG ZLWK LPSURYHG LQGLYLGXDO KHDOWK VWDWXV

7KH WHUP IRRG GHVHUWYV KDY JLRQVRIILW B OGR ZU Bl FHF Ul Y M GW\R RD |HRIU GADKEFD M/
GHVHUW KDV EHHQ PHW ZLW KQMUWDWLLFYLH F FEIF R W DAV ILRVQ ¥ DIVQIE HBMR®G! | DFRW
IRRG DFFHVV (IIRUWV DUH EHLYH RDHEUP VDR ORGIR S WX BIO WH/U Q B W DH FGHLWY
SHUVSHFWLYHV DQG IDFHWYV RUBDKGH UVVERIX O @KEK HIRDBH R R ER VGH WIGUF
LQFOXVLYH WHUFLRR ORBH WX DK H/
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JLIXUH J)DFWRUV LQIOXHQFRRG IRHRGHUMRXWUK WW LQFOXEGH 8QLWHG G VWEDWH
WKH 86'$ LOE\ %ULDQQD 'DYLV LV OLFHQVHG XQGHU && %< 6%

(GXFDWLRQ

(GXEFDWLRQ LV DOVR D VLJQ@AMADQW RQFSRUWHKIW DRRBWV/EESNMUEQBYW
DUH DVVRFLDWHG ZLWK KHDOWEGHYULBXWOEJZSWW \VPRWO VH GXRFDWH/E DH WHE]
HDWLQJ KDELWV +LJKHU HGXFRMULRQ FRPHIVO \Z KIRAKJ ADQ \DID @R W KHYE DR R (

$ YRRG DQG 5HVHDUFK DQG $FWKR® &GWHIUGXIVG G \ZILRKKQ & HJ IOHHWY \O 1§
H[SHULHQFH IRRG LQVHFXULMFW IGLLAHKWF DXQD Q H WD W L$YGHE®L\ WDL B QADHOYOH O W QRA LE
PRUH OLNHO\ WR KDYH DFFHVW HKVR RRG RIKCOLVEHRQDDBR KRRKHQ O P RSWKRC
TXDOLW\

JRRG ,QVHFXULW\

JRRG LQVHFXULW\ RU WKH ODFDB @G DQKFMHI/MVIYRXWXIRIRFG MCRVP DI RW Y GV C
SHRSOH ZRUOGZLGH DQG GLVBEIURPROQWURWD\WR 5X @D M IERWQN FIAQBY IFRIXECPW X
UHVRXUFHV H J LQFRPH DQG IRRG DFFHVYV

JRRG LQVHFXULW\ FRQWULE X¥WH I QBRS@RW UG MHVR X0 GELW EKIPHDE D Q DVGALDE
KDG D ORZHU LQWDNH RI FDOFLXP D ® G RFG @HWVXXM KKRXY FRRS BV H GVXIOWH
DFFHVV WR DQG SURFXUHPHQW RRXWDORKY RRGVLHRWRIRRGVOWR PHHW

$GGLWLRQDOO\ IRRG LQVHFXUWBWKYVDR & HEURQ@LR G IAHLDKMW WLVQVH F X
PRUH OLNHO\ WR FRQVXPH HQRGY\ GKOQMH FQ®WWHIHD W RS B R UNR/R U [FIKQU R Q|
VXFK DV GLDEHWHV KHDUW GLVH®WHFXUQ G \KLYHD ®NHR) DIVR/@ L JRRRKEISK ZR. B
HDWLQJ EHKDYLRUV VXFK DV R\YIHRURHD MRLFRY PDNLQJ XQKHDOWK

6XSSRUWLQJ 2SWLPDO 1XWULWLRQ

7KHUH LV VLJQLILFDQW HY L GHR@RP WRINKWRIWKY KB W WRUBLQR HRED © B/WLVOH
LQFRPH DQG DFFHVV WR KHDROOMKA L RRGHVGIQ FSLOYN\QB UGK IEH TIRDY BIU B IOROL K HID (¢
3HRSOH IURP ORZHU VRFLRHFRQRP DR PEIWANG UIRFKRHIAW RAR HODX W KK WK IR VL
PDOQXWULWLRQ REHVLW\ DQ&AKHRMRFLBHFRORRVF $05BEW RV WROS IRSPURIVR
GLHWYV DQG LPSURYLQJ RYHUD QVOLOXEIOQE KWK \@X W U L WLLVRK) WBHIIRH I WWL R C
SDWWHUQV DQG KHOS UHGXFBUKHBVOHEK ERMI XD IOH @ IHYWHW B QUEFIX GWE X B D 0
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&XOWXUDO )RRG 6WDSOHV

JLIXUH OXOWLFXOWXUDO IRRG VWDS®HD QG FROXIGHU US 6 B Q B/XODAHNVG - ORIGWIOG
EXOWXUH EBLEDSIOU-DQVVIDQ WKH SXEOLF GRPDLQ &&

$ VWDSOH VHH )LIJXUH LV \WW RR RG S\R S X & DRARLPRSQ VV & VHR\R VRE W B © OGHD/L D \

PRVW RI D SHUVRQ V HQHUJ\ D\Q & DQX VEV LFW DR\QOUMH QHHEG U RIBQW ERDY/ B @ G RIR
7KHUH DUH HGLEOH SRO@@MW YV RINW KB Z R URD GW KB VE RNUFD G §¥L FRR GF

ZKHDW PDNH XS WZR WKLUGV RWXMP UDVMEDS ®EN UM A0 3 G s RWODWHRWM VV R D Vi

TURSLFDO FOLPDWHYV IDYRU JURZWIIXL RN VDAQBEU E KI'H DU IUW V W XZ KIHRIND S O [ QX &
EHDQV OHQWLOV DUH FRQWHHHRYY WKBDGH WICROID/OV IRR 8 \WWBRYF HP HDX\F K

VWDSOHYV

7TDEOH6WDSOH )RRGV DQG 'LVKHV RI &HUWDLQ &XOWXUH\V
&XOWXUH 6WDSOH IRRGV 6WDSOH GLVKHYV
$IULFDQ 'LDVSRUD 5LFH EHDQV WXRXS$Y ~KMUHX VO H B L\FNUHHH (

VHDIRRG FKLFNHQ SHDQXMWW WHIBIWDEOHY SODW
SODQWDLQV IUXLWV DQG MXLFHV VXFK DV PDQJR
DQG JXDYD

OH[LFDQ 5LFH EHDQV YHJHWDERWHWLGIODV REOROQW DQG F
JDUOLF VTXDVK FRUQ DERFWIGRRYV MKDLFERWHQQRSD(
VHDIRRG FRUQ EDVHG IORXU VSLFHV VXFK DV
FXPLQ DQG FLQQDPRQ

&KLQHVH 5LFH VHDIRRG QRRGUHWDPSHBUBXRSQLQJIV ULF
RQLRQV ERN FKR\ JLQJH®LVKHDO RBBRRWNHV VRX
VQRZ SHDV VR\EHDQ SURGXFWV VXFK DV WRIX

$PHULFDQ ,QGLDQ 1DWLYH $PHULFDQXPSNL@RUSH ESHUMN WINWDNKY SVWHZ
WRPDWRHV \DPV SHDQXWNOQHGGSUNEH DG E\ WK
JDPH HJ GHHU EXIIDORDQBEEDWLY D WUDGLWLF
FXLVLQH GLVK ,Q 1HZ OH
&RORUDGR SDQRFKD LV I
JURXQG VSURXWHG ZKH
VXJDU

$ODVNDQ 1DWLYH 6DOPRQ KDOLE»WOBRQQ&LHHKWH VV HPIXIRW BN
EOXHEHUULHYVY VWUDZEHEBEOQXH¥EHU DNXWDT (VNLF

3DFLILF ,VODQGHU +DZDLL DQG 6DPRD\DPV EDHR GYRXIHD G R [S &E MY GRIK DE
FDVVDYD EDQDQD SODQWNKQ SDQGDQXV
DUURZURRW
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&DULEEHDQ ,VODQGYV %HDQV DLFBIVERRE RB X WFRIDEN DIQUH A QO
SODQWDLQV EUHDGIUXLW FDVVDYD GDVKHHQ
WDUR SHSSHUV VHDIRRG WURSLFDO IUXLWV
HJ PDQJR SDSD\D SLQHDSSOH RNUD

(DVWHUQ ,QGLDQ 5LFH ZKHDW PLO®GKWHS$XBOREYVGEDPD\
YHJHWDEOHV VSLFHV EHDQV IUXLWYV

7KH SRSXODWLRQ RIWHQ UHIOH®G MWW BKIH RFED & Ki-HH PRIJU R Q KUOPF WK EFHK "KIHA
SUHGRPLQDQW FXOWXUH RI WKIHFWRD® DWMNVWR U F ROKHWGS HRY HRVFDS-RMH QW R

7KH VWDWH RI $UL]JRQD LV GHPRYHDSHKLIF® OVKH &RQ LWKHG FBRAWDAV B W SIYQR |
UHVLGHQWYV LGHQWLI\ DV RALWHWLQR DV +DVSBQDRFN RU $IUVFORHI
,QGLDQ RU $ODVND 1DWLYH 7RHRSMAWAIEG\WDKH RQISMRGS CBlW BR/BI VVWDR G Ut

&OLQLFDO 3HDUO
,W LV LPSRUWDQW WR LGHQWQLD\S WKRIWO WIRD KH XSO FUXHLO/OH SEBIMAIRHD D O O\ W

$UL]JRQD V SRSXODWLRQ LV DO VIRXDUW K X QBW\UH W K HWIXJ § HRD U O\ HFOQMNH D Q B
WKDQ PLOLWDU\ YHWHUD @®W t DAOKD QUL | RRQ 3 KIRRIQ D Y GSREX WD WQ R$Q L
XQLTXH FXOWXUDO ILQJHUSULDWG DUW KY B U YLHIIV V WAQR.II LHAVD IQ@ABILIEIEVR K LK

IXWULWLRQ SURIHVVLRQDOV L&D3UL]RRWDHDLERKQYFAREBEDOHGLMERYBWW R E \
&RPPXQLW\ 5HVHDUFK DQG (¥DOXDWLRQ HYVSHFERBPOOWRWLQJ WKH V
LQFOXGLQLWKH)J GDWD UHVFOMR HORFDOGRRVSLWDOV D QCR RWI OIQLLHF DG
WKDW ZLOO UHYHDO D ELW PRWSHDEIRXW WHKDH 8 R &XQN W DRIGGLIVI LW KNHH V X\U
QXWULWLRQ FDUH WRROV WWLARUHG WHRH WKH LRQ PHUR VB RES KR WEKRFED @
WKURXJK FRPPXQLW\ HQJDJHPHQW DV UHIHUHQFHG LQ FKDSWHU

&XOWXUHV LQ $UL]JRQD

$ULJRQD V FXOLQDU\ KHULWRHAD QVFURBSKR/OD L. @HOXMH QVHE ¥ DQ LFX/O@WX QRVI
WR WKH VWDWH V UHSXWDWLRQGHV W KGR KR P HQRNHR PRIRE| WKDRIQDLER WD

WK VWDWH LQ EXW FXOWLY WWHRODHRLFR WP WERE FDRRNVK \HDUV
JLIXUH JRRG FXOWXUH LQFPBEMWRQ DUXQMO X & AK B G IVEOHH EWHLARNRG V SKHD/W H O

OLFHQVHG && %< 6%

,Q $ULJRQD FURS SURGXFWLRIHGSLMWH P EG ORED\WWR® QD QRGW U D GLRFLLR
PRUH WKDQ KHLUORRP Y DWQLGH WH BINWRI BO M ¥ WWK W DAHUMHB RRIGO D B O H] B¢
QXPHURXV YDULHWLHV RI FDGE W LRGY RLED WRHO RQ D KN OGXEDER FDFEWX W |
FDQG\ DQG IUXLW VSUHDGV )LJXSHHSDUVKRZIMWS GLFIMOQ\HRMD G HUXHWY RI |

/RFDO FXOWXUH HQYLURQPHQW QP9 ARIP® LIKALF H\K V & RHPW DLUQ GE8 MK L\RK
SUDFWLFHV *HQHWLFV DOVR HFWLR@D\SD HIROH QFRH VR P® & KWR FISRSDHF
1HDUO\ JHQHV LQIOXHQFH IRRIZOSIHQHYVH@A B X HDIEW & JVADY WRHU \ VSIHO 10Z
LQ WXUQ WKH EUDLQ V UHZDUG UHVSRQVH )LJXUH

'"HILQLQJ FXOWXUDO DZDUHQHV\QXWRA WLKRQ VSIRQ 168 RIL RXOD GWAMDMHD @/ KLH A
ZHOFRPLQJ QXWULWLRQ HGXFDWLRQ HQYLURQPHQW
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YLIXUH &XOWXUDO GLVKHYVVRRWHIQH L QHF DDREH/ LS E K V FGDRKA DO B UHI[ SRR X QH ¢
IODYRUV FDQ LQIOXHQFH. FRRGYEUBKULNVQRBKH 6FKLQGOHU LV LQ WKH SXEOL

(PEUDFLQJ &XOWXUDO )RRGV

0DQ\ SHRSOH FRQQHFW ZLWK RKG Y UNVKHUY LHDMMI H7 WK U IR DRIKH WK GVARL Y IHEIXD G |
IURP D QXWULWLRQ SURIHVWHR® D®WRW R HDMWRF FEHH. X O® RN B CE HRRGRD G
DQG LQFOXGH EFXOWXUDOO\ @\DUARUWGE R HH WIDWK RRKGLU L VDLW RRV HE@IWW DY
FRRNERRNV DQG FXOWXUH F® GW B 11 B DPXW WLKXIVR Q HIGXVE H Q YHINGKWHR. RLHGCHBIVQ\R
UHPRYDO RI FXOWXUDO IRRGV HDIDAMR JR Q IGH.BI W D &\X D RVOXI URDEDQ D@ HIPEIKWVH R | T
VRFLDO DVSHFWV RI HDWLQJ

5HVHDUFK KDV IRXQG WKDW FHRPASDRP IGAHH WER U\ WEBDQ HHR | BADWHD ER VEIR Q@Y
FKDQJHV LQ GLHW ZLOO H[FOXG K KXW B HGRP LIPP MXKLHD ® RP\HIRXGIC GRIHGD D K|
FXOWXUHYV

&OLQLFDOBGDWODGLWLRQDO IRRGV 6 UW LIRIGF KZKQ FEXDWH. QW W RCDE SUDROD
QXWULWLRQ :KHQ HQJDJLQJ DWW DWLR@GDGIYE K H O LWH H MUKRIS RRXWDIGI\G W
VWDSOHV DQG LI VR WR GHRGMW PUGH RRD W KHA RD/UHH VSVCHSSIDRISHREL RIQK HD QUG
VL]H 5HDVVXULQJ WKH FOLHQWOWRDW VWM G SFOIH HRIRVGH FZR.@FH QRW EER X W (

7KH 86'$ V 'LHWDU\ *XLGHOLQHV IRQGIPHW URDQY XIMUH VDL RROELX VGWDQ [ QFHX
IRRGZD\V +RZHYHU WKH 0\30DWH IRRGGUHRBRKHEFGDM ERQVSVUNHZUWR F F
0\30DWH LQFOXGH EUHDG SDIVW D QBHUBIPN VR RIE ¥ H/ XIFEGD W RIDWERR CH B R G &
FXOWXUDO IRRGV 6LPLODUO\ WKW ZGIGH®RXUBBRF PHQ G E B G $6B UE RK RZY
ULFH LV D VWDSOH RI PDQ\ FXOWXUDOO\ FHQWULF GLHWYV

7KH 86'$ KDV PDGH DGYDQFHV LQ WHRYWRLHBHUH V¥R XU FHIL BB ALFG §6 D Xk
0\ IDWLYHZKLEKIGHSLFWV EDODQFHG PHOQNVZDWE& VHPY® 1 PHDH 8 ZUWKR
WRROV IRU RWKHU FXOWXUHV DUH ODFNLQJ

&OLQLFDQQIHWDHIIG RI XVLQJ WKH WURGLNMWM\RDDOL 8K H® PUH\DIX IS® HRIRVQ B VO &
SHUVRQ V FXOWXUDO DQG SHUWRIQRG RXM HKIDQF HYD LRY M[ROPSIOUDWRI W
RYHUDOO PHDO SODQ 'HWH U®P LYGIH HMWKCHELQHND YIRWN. W R ZI WAKK_ i D BIGID SWU FIS D O ¢
LQFUHDVH QXWULWLRQDO T X DOOLMMW HRUL @ D W QWA X @ MXRI)DIXQDERWEYMMLDL WG

&RRNLQJ 7TUDGLWLRQV DQG OHWKRGV
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JLIXUH &RRNLQJ PHWKRGV YDU\ E\ F>X0WULHS DW GRDQUBQIEQ DOYOH @ PHEEVD K RV/G \R |,

WKLV SKRWR D JURXS RI $UFWYR D QGIHSIMRK \D PRCHR RYH BOHWRBBY DLWH XV R

*URXS RI (VNLPR ‘RPHQ $URXQG RRRNEVIDQANH UM EQIWKH SXEOLF GRPDLQ
&RRNLQJ WUDGLWLRQV DQG PHWKREVWKBHPDWY\YQDUWHE @®\Q 6 QB RWIKID QD \
FXOWXUHV LQFOXGH QXWULWKHK\RIXYJG HGKHWD\SYVH S B HH® ZOW KRKH B @® SRR N
DQG WKH *OREDO 6RXWK GLVKHAK WKKEKWD K DAH E HHKH SARB/MD M M®/ XK kP DV LQ)|
MXLFH 6WHDP LV RIWHQ XVHGUE\FRRM\L B3 CPMXWKRG D YQ DO B LLAFEDS DFXHOGN K U |
WKHP 'XPSOLQJV RULJLQDWHG LOVWKLID®GGWREGOQI WKH FRRN 8 GQLEAJI Y\DW H
ERLOLQJ VWHDP IU\LQJ RU GHHS IU\LQJ

YLIXUH 'XPSOLQJV DUH SUMSHGIHE WIWEQGLEH Y BQWHGQF R R'XR@U PIHE KRG
FHOHEUDWLROQDO 'XPSOLQJV DV D 6\PEROLHDEFROLVMZOLFHOVHGIE! && %< 6%
'KHQ ZRUNLQJ ZLWK D FRPPXQLW\ WIRENY RY DQ G IOW I6XBOWZ K& P RE G XIFE
LQFUHDVH ILEHU RU PDNH RWKHUSPRG HIQWDRQRRWY PR Q DGIHEPH KD HION ZIL W
DSSURSULDWH VXJJHVWLRQV RW R/ RX\GRIZPRMLWLEBWRRQFH YVQHWR/NV I&DOFPS
FRXOG EH VWHDPHG LQVWHDBG RDWJ LHIER W R HWH BKE@ WL G HIW RAFKRED PR G KLH [
PDNH )RU H[DPSOH LI D SDWWHL@WOWDWUHRGFR QX PMKHDSRDIWQ RW WLWH RQ
LQ WKH QDPH Rl KHDOWK ZRXO G XDY H) RWQLROIL® Q PISXDFON. \RYQ EY &/ R DUK HQ

$V PHQWLRQHG ZKLWH ULFH LV DVMWDODPEBOH Q PDXREAWXIQU F M BAMAQNGW DN
EURZQ ULFH %URZQ ULFH PD\ EMWVIZDWRHG VYR B VAKILW WU IRFHN L& XDRON GDXHF B
SUHIHUHQFH RU FRVW GLHWWDHGXEHWERBWLRQWRFRXUH DWW RWHBE
PDNH JHQWOH GLHWDU\ FKDEIPDVQWLEYR RNIIQGOWHIQHB UZ Y B MV LISIRXWIDHWR |
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FKRLFHVY HJ SHHOHG SRWDWRHWKRBOVRUPREBELSV XRROL &1 IJKVIDWXBR
LV UHFRPPHQGHG )RU H[DPSOH SARS®DNHGEG JALMHQ\EDIFIRRK) RDWHQV XJJHR'
SRO\XQVDWXUDWHG IDW HJ ROLYH RLO DV DQ DOWHUQDWLYH

&OLQLFDBQR@EBUOVWDQGLQJ KRZ IRRGV DUGWARRNHGKD G WIRL PR N.H) UHHEMBH
SURIHVVLRQDOV PDNH DOWHUQD®L ¥ ONX XUHDVOV LR W Y JAKIVO\H $SUSHVD HIB YW V
VXJIJDUV LQ WUDGLWLRQDO UH¥VFXSIHWIQR QYL RROHK/R Z R\HR) V B D SUHPXRW HO XKWV 1
DOWHUQDWLYHV

$Q ([DPSOH RI &XOWXUDO 6XVWDLQDELOLW\ 5HXQLWLQJ WKH 6LVWHU\

YLIXUH 7KH VLVWHUV FRUQ LOTHDAMIQJDGIGIEHGAY $ORINQ GVE U HF LRRRSG/ W

DPRQJ PDQ\ ,QGLJHQRXV SHRSOKUWYHLIH 6\WW\W HUM. WHWEGGE\GDWIRE DWKIF/ 6 HILUW LA

WKH SXEOLF GRPDLQ
JRU FHQWXULHV 1DWLYH $PHULADQV WRUHWRKUQ LT SRV \D Q GINK UGIH V F U
WKH SODQWY WKULYHG ZKHQWILX@DWD Y B WHE YWHR/MMKIHR I W KHRBODIW LY HF
30DQWLQJ FRUQ EHDQV VTXDVKHUJQGBWLFQIJORZHQY FSRIGREF HRQWY QLOYRNM
WUHOOLV IRU WKH EHDQV WR H GRRE) 2KLDE NW KBJ EHQWW WW B ERIOLK TQ Q/E
EHFDXVH EDFWHULD RQ WKH BWDRIISQ OQRPYWIKRRWVUG BIQDZE RN L6 DX DMKF
HVVHQWLDO JURXQG FRYHU SQUHYB@WUQD @G HX\Q DR SWH \DHIRKIGI® FLIQH |
SROOLQDWRUV 6RPH VTXDVK YIHQE M HWD YIHD WRRQ D VD\WQ IGDRWE& IHWF RRUPD O V

1IDWLYH $PHULFDQV DUH GLVSURSBRDWHRGOWREMVDWHNH PVWQIBGGE B K@ MWHLVD W E
SUDFWLFHV RI WKHLU DQFHWWOB0 HWFPBV\H MR FX ®DWYSUIDKOIR BREGXFH UD\

&XOWXUDO +XPLOLW\ DQG &RPSHWHQFH

&XOWXUDO KXPLOLW\ LQYROYHW\XRGHGNQYWORWLAY WRE FRPSQNLPSMW W R
SHUVRQ V LGHQWLWLHYV UHOGDWNGFWRHERBH P HR KQLOAN WY  IB0QE5 RMSKHHAH G
QHHGV WR KDYH NQRZOHGJH DQGE HZIDHINQ B YD FRV LEHIVO \B K &) HEX DW WE B Q WY
GLDJQRVWLF LQFLGHQFH DQG BQ& YHDOK@LADDPR GL FXOWIHSBGOE D WQ B QWL
GLYHUVH SRSXODWLRQV

&HUWDLQ QXWULWLRQDOO\ RGDW H\G L \DH | 1B EWHRDLIVG\V HALK/GOR B RY RUNVW L B ¥ O
PRGLILDEOH IDFWRUV VXFK D¥KHRQFHYRE¥PWM @O0 \DR) @ ROQR R GWIBWE DO Gl D/IRW E
FRQVWUXFWYV IRVWHULQJ KHDSMKWEQWIRQLWHDUW 'GRLEHIWNG BL@MG SPEM
QXWULWLRQ HGXFDWLRQ DQG QW WIDWW LRV L @ W HHIYWHHD WLRFE WWWVH LT HWH DV
DVSHFWYV

,Q $UL]JRQD WKH PRVW FRPPRQ DR&® UARWIVR@\ VAKQ\RIQAIEY K L GK & HEBIWWHHA D
QXWULWLRQ DQG ODFN RI SK\MIHFDHQWW®L YLLWAH B UL WK H DFFRWRA \L. Q | @ RH |
HQYLURQPHQWDO OLPLWDWLURQ®RER RFHWYLNURQRD O ¥ BRHWW W®G K Bl DOHVK
FRQGXFLYH WR SK\WLFDO DFWLYLW\
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Q %DQQHU +HDOWK %DQQHWHUKXRQGHUESD G RXGWR D ®Q&GHUWRRW FD LE
DQG XQGHUVWDQG FRPPXQLW)\ K HTL@W X WHHHHGEY WRX UY BV RZHVWL RGE D@ W
FRPPXQLW\ H[SHUWV IDPLOLDQGZIGWMR RVD D SHKWFSRISN DD W QREDU VARSD BHRK
DERXW IDFWRUV WKDW ZRXO G LIPFSRIRNBIQTWK B & D\® WKI SOULRIE O PIRWBWLLCR WK 1R IF F
WKHLU RYHUDOO UDWLQJ RI WKH KHDOWK RI WKH FRPPXQLW\

‘KHQ DVNHG WR UDQN WKH P RUAW VIHF-BQR W \Y DVPK\H UFLRANP XEDHLKVD Y MRUHD W R 8 H |
DOFRKRO DEXVH SRRUGHDWLREXKWMELWY DQG ODFN/ RH KIHHS
LGHQWLILHG SHUFHLYHG ODFE RHDB®Q®W XQDWHBRFSHWVHBF U DIQH3J \F KUR QL
PDQDJHPHQW 7KH 3DUWQHUVKLS$WR]RIQIK\WR&RGRWK D WLV H RV HV KRHUS R REH
HDWLQJ IHZHU WKDQ IUXLWHBHU WRDQ QG HJHVDMWEMH DHGDL V NVI I FWVKRRI
SDUW WR KLJKHU UDWHV RI KHDWDWGLVHDVH DQG GLDEHWHV LQ WKH

$GGUHVVLQJ 1 XWULWLRQ 6HQVLWLYH 'LVHDVHYV

YLIXUH 'LHWLWLDQV SODFRQVK\PHRE® D ER XWG BN WQ D Z L WK FKX W I LKWHLDRUQV V
DQG GLDEHWHV 2IWHQ HGXRDVRIRHY ARG B ¥ WIHVGVL IQQ BULR IGO0 WIK® G UWIRHRLAU
(DWLQJ +HDOWK\ EWBKS' LYEOLFHQVHG E\ && %<

+HDUW 'LVHDVH

+HDUW GLVHDVH UDQNV DV WXKWARDBU 3FHRS\OH FEIDQ@HOMOKS CSRIW\M Q Q/GK |
DQG WDNLQJ VLPSOH VWHSV WR DGWURRGLWKDRY LRAR @J QKW VHVBIXDEE/O D
FDUGLDF DLOPHQWY WR EH PQ@GRX GG RH WMKUH \WD W/ DRMGQ BPRXLIGR GV HQGH
UHGXFH FDUGLDF GLVHDVH PRWW DIOQIVS ®MEWP RDEH G L W X [SIFRQY G 2KH.IHA
RI HFRQRPLF FRQVWUDLQWYV DWKDW BBPHYHQW RUNGLPWR KHDBW\WRKRVWRZ |
FKDQJH

&OLQLFDOKIHDSBORYLGLQJ QXWULWLRQWN & IF\W XK QADHICEL(DIF WR VNQ G K WIBRRNG V
UHFLSHV +DYLQJ D FRQYHUVDWORERRERQW PHWKRBEV PQG KHIEFMR KRD@(
FKDQJHV WKDW HQFRXUDJH FRQVXMPIMEILBME EHOQRRIGWYVZ LWKK KN QIREZHW X 0 WIVL
SURWHLQV ORZ IDW GDLU\ DQGVNEHRWWBRO\ RU PRQRXQVDWXUD

'LDEHWHYV

'LDEHWHYVY LV WKH VHYHQWK OHDNMH® b WDXWMH R GHODWMKKR K QK WGKER @ &YW H M \D
HWKQLFLWLHYVY KLJKHU UDWHV DOBFNHSRRS\GHE HPVRI)Y $PMBDRLEOV ®WQGE
IDWLYHV

W LV LPSRUWDQW WR UHF RUEH\WMH W RB'WOLIWKNY R I10WVYIHU\ & LIVKS QHF X6GRW )
J)LOLSLQR 3DFLILF ,VODQGHU \D®®G YFHHDWKLLIK HD SHHWIHO HQRKSR(DVW ¥
VXESRSXODWLRQ L H SRSXODWIUR@Y FOBDQQDYGYDLIZRM® &KLQD

%RG\ ZHLJKW LV D VWURQJ SUKGREOWR UHBHCL\W BB WEDR R GV NOKKRR\DHF LOHDN
FDUGLDF DQG UHQDO FRPRUELGRWGHMN X F FBWHD B HY H]Q QN KRIGREK DO B ¥ IWQ W IGH. B
LV GRQH WKURXJK D FRPELQDWARRL @) PHO® SRODWIOR Q JF RFH/DBRIOV H\G RED €
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IDFWRUV DERXW SRUWLRQ VQH @QWEHIRG XM LIQO LR Q QDLVP L RUD WS O \ HRKFRKIF
PDQ\ FXOWXUHV YLHZ VSHFLDO GLNWQ ® ¥ )ALHGE S RN WW R WRHIUD/O KDUP

JRU H[DPSOH DPRQJ (DVW $VLDQ LQRLQYLGEXOOWLWIL\R R D70' F RXQG\HHIOL GBL C
DOZD\V DOLJQ ZLWK WKHLU EHOLWHIV RRXBRIG BNV EFDHOOLFREI H R WL ADRU .|
$PHULFDQ DQG RWKHU VXESRSXGRWLRQ\G RII LV DWW WRHD GPSE\WRE HFED X
VR FDXVHG WKHP WR IHHO GL\DWB GFFXGO WRUWPDID PRR GDKDE QW W R QG FPUD B
QRWHG WKDW ULFH LV D YLWD® ER®IGF DEORON K DSKG VW RD O 19 R EDYGHE/\D)SFOKH O UFR

GLIILEFXOW YRU PDQ\ $VLDQ FXCDMGUHR/R GS ISHW B DU PWQ R QHP UIDW K iH QW
VSRXVH RU SDUWQHU 7 K H U HWRKUHHU VL Q © ORFEQ YOH UWIDIVY IL RIGAD @& B W D GVLLHRW

PHDO WLPLQJ LV HVVHQWLDO QVR KMKISE RIRWUQHWWR PONSHYGEGKWDUWR FKDQ.
&KHFN \RXU XQGHUVWDQGLQJ ZLWK WKLV FDVH VWXG\

6LIJQLILFDQFH RI OHDOWLPHYV

YLIXUH 7KH SUDFWLFH RU DEL QLR P DVR J FXWCKW X ULHW FOHIGN RIHIID® B D Q GOL HWAK F K
3HRSOH ODNLQJ 7RDVW E\ IDX[HOFHYVH.FHQVHG XQGHU 3H[HOV

&RPPHQVDOLW\ LV FHQWUDO WR PBQ\RBSSEW WXL W L HMVH DROUV & FER 8 BRAL WG L i
FKLOGUHQ PHDOWLPHV FDQ EHBKB UMLWH HR\I FODSS DHFQWY Y HIOY KRESD B WYLIR HD @ &
WUDGLWLRQV OHDOWLPHV YDUWX'SYLMWX UG MIMLRBDUWRR VS U R RHBMSIARH RD  FVH
DQG IRRG V\PEROLVP 5HJDUGOHVWLARARHQYDOWRRD®NQ WVWHWRQBD 8 Wb
DVVRFLDWHG ZLWK VKDUHG JDOWKGHW.HUY D @ HDHD &/IHOM W VR W KFHK HERQ RKDSWM
IDPLO\ PHDOV DV D ZD\ WR SURPRWH KHDOWK\ HDWLQJ

&OLQLFD® 3IRDOOLQ GHYHORSLQJ FXOIX SDOQV FIHQW R LEFL 6 L IVE E XRWE\URWR XH
WR XQGHUVWDQG DERXW WLPLWEKR Il FPRH® YW D/SIOW\D LLQF OXEGHEBD DQSWRA L
SRUWLRQ VL]H DQG WKH WLPHQRD @D VZIZWKQZRRP G\D @ KKH BID W K HJ Q XARE ISW
DQG PXWXDOO\ DJUHHDEOH PBHPIDUBS D RIVW H HIX AHXUQ W X B Q CRARSOQWIHHOQ\Q JD 0!
DQG VXSSRUWHUV DQG VWULYHKLUR IS O P HWY B JF WE W XSIHLT H EWEIRNRVEL D/CS

7THVW \RXU XQGHUVWDQGLQJ ZLWK WKLV FURVVZRUG SX]]OH

%YHFRPH D &XOWXUDOO\ &4RPSHWHQW 1XWULWLRQ 3URIHVVLRQ
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Y)LIXUH &UHDWLQJ DQ HQYRUYRQRD@WRW KIDW NFHR QW R \ ¥ RFPFP X QILFDIWQ W (ZLL

FRXQVHOLQJ OHGLFDO 1XWULMWLRQFHQWMHIESX B3HH @AB0%< 6%
&XOWXUDOO\ WDLORUHG QXMW WLHVIXFOQV HG XLAD W LIFIE WAL YRIU WIVH RIDR) WIRD R S
QXWULWLRQ SDWWHUQV 3URQLGLHPROVAVOHWURBLS BV B D UNVRERIQP W@ WG H
FRQVXPSWLRQ DPRQJ /DWLQRVLRGGHDWKIBUSSREKO B UWQR QY KDRIGRHA KV K H\K
LOQWHUYHQWLRQV DORQJ ZLWHK VF XDUK DOR ZPAHFOLW LRQ® GD K S UKRRDAE DEAW W. DU
FXOLQDU\ VNLOOV DQG GLHWDHOQILHQWEFBR\ DQG F RO SHWHMEMGRIADK GIHH]
$OWKRXJK WKHVH LOQWHUYHQWHRQD WD Y W KHIRHG X FHE GRNYEGVPEYHE H R D B WH
DGKHUHQFH LPSURYHPHQWYV L QRZBGHY HOKWHR @ DR IHAHDQM  EDXQUGS HOQH P QY
LQFRUSRUDWHG

6R KRZ FDQ RQH HQKDQFH FXOWX Q)XW FIRW SRIQMH®M A GIXF DAWLHRQ GDREL G R
NQRZOHGJH Rl WKH ORFDO FRPPHKQLMIW @ WH LW K H\ RXH BRI DFMELKEL F V K/RF$
FKDUDFWHULVWLFV Rl WKH FRPPRQLRAKURQLW G UWHWKHVWBRMWFRMRLQJ WKH

1H[W LGHQWLI\ UHVRXUFHV WR VKK SURSRPHLDDQ W RFXD WEREW LRAGO E
UHVRXUFHV 'HYHORS VRPH VFUHHQDERXWHKRZ PQV L\WE LY HOG X DOPRORRG
FXOWXUDO DVSHFWV DQG VRKFLRNERORPLEW B FIVERRXW /GG LBXIFXNW WK BD® S
5HVSRQG PRGHO H[SODLQHG LQHW P KD W MWK WRRQ FAOR. DG\ Y HRVW S\D W L H (

(IDPSOHV RI &XOWXUDO 1XWULWLRQ &RXQVHOLQJ 4XHVWLRQV

« :KDW IRRGV GR \RX W\SLFDOO\ HDW HYHU\ GD\"

e $UH WKHUH DQ\ IRRGV \RX FDQ W OLYH ZLWKRXW "

« $UH WKHUH RFFDVLRQV VXFK DV KROHSDUWH RAS HFIHONG L VR U \Z'K I F\KR) R2Y
LQJUHGLHQWV"

e :KDW DUH VRPH FRRNLQJ PHWKRGV \RERXWRX HYH'U% GON" YRUHB[D'P%S R HO "

¢« :KDW IRRGV GR \RX FRQVXPH QHDUO\ HYHU\ GD\"

e« +RZ PDQ\ IUXLWV DQG YHJHWDEOHYV GR \RX HDW HYHU\ GD\"

e« +RZ GR \RX SUHSDUH IUXLWV DQG YHJHWDEOHV"

e« 'R \RX KDYH FKDOOHQJHV EX\LQJ IRRG"

e $UH \RXU IRRG VHOHFWLRQV LQIOXHIRRGS ERFRQBPASYQN DGR XRK ZDNRIL G
YHIJHWDEOHY EHFDXVH WKH\ PD\ ULSHQ WRR TXLFNO\"

e :KR SULPDULO\ SUHSDUHV PHDOV LQ WKH KRXVHKROG"

e :KDW LV \RXU W\SLFDO PHDO SDWVWIBYQ ZKKHIH GRRRK HRWNWLPWIKREZKRP
IDPLO\ IULHQGV "

e :KDW LV \RXU JUHDWHVW FRQFRHU\® DE RX\U G BWWQ\MUDYO\ FKDQJL

SUHSDUH (QJDJH 5HVSRQG

7TKHUH DUH PDQ\ ZD\V IRU QXWDUWLR@ K U HNYWR/QRIO N OVORAMQZINXVKH 0 Q 3
ZKHWKHU DV DQ RXWSDWLHQW REDIGHS HWQUIBDQW XE@GG H BYSRIODE W\R RVEWH P
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3UHSDUH

« /HDUQ DERXW WKH FRPPXQLW\ BARWHKHQWBUDEGXMI V FXOWXUH

e 7DNH WKH WLPH WR IDPLOLDULHG\R WD\BHGIVZR WW KR RFG\ WRQWLBIHWKH F

e« *DWKHU DYDLODEOH FEXOWXUBB®D \WXIS/D PN EDOH/ IGVL\M VZ D WK BHYVRINWW HR Q
DSSRLQWPHQW

e SHDFK RXW \RXU LQVWLWXWLR® VLD DRX ®PDHH L\@ UDUILWDDIWHL B QIDFMELNUF R B
ORFDO PHGLFDO LQWHUSUHWHUWMKH DB WHYFH. RH WIKBHDW SRUFDAYRHH@W B U
SHUVRQ RU WHOHSKRQLF WUDQWDHHVLRRV VR BIQDADIBD @/ ZR Q¥ K/ HRUYR ¥ 8 VWDLL

(QJDJH

e $VN TXHVWLRQV DERXW IDPLO\ WUDGLWLRQV UHFLSHV DQG FHUHPRQL
e 4XHU\ DERXW WKH W\SH RI IRRGV HDWRHIP HIQWVZ WOL® D \R IT & D Q Wi VO \D QG H
ZKRP

e (QFRXUDJH FOLHQWY WR VKDUH WKHLW KHDOWK UHODWHG YDOXHV DQC
e« +DYH FOLHQWY GHVFULEH H[DPSOHMWRRQBERDEK®WWXUH SOD\V D UROH LC
e« $VN DERXW WUDGLWLRQDO VSLFHV XVHG LQ GLVKHYV

e $SFWLYHO\ OLVWHQ WR ZKDW LV WP\ RH WD 6 RQW IR U K HR UQIGH. V IL \& BVIEN QVERK
e« ,QYROYH RWKHU IDPLO\ PHPEHU\ IRE DAXISE® WBWMBEXVMVQ FGQWWDU\ PRG

5HVSRQG

« 3URYLGH WLSVY RQ KRZ WR LQYROYH IDPLO\ ZKHQ SUHSDULQJ PHDOV

e 3URYLGH UHDVRQDEOH DQG SURGIQRDHFPRIBLILFDWLRQV WR WUDGLWL
e (QFRXUDJH WKH XVH Rl WUDGRWIFRROMIRRRGMZLWK DWWHQWLRQ W

e« ,QFOXGH WLSV RQ LQFRUSRQDVDIRZHW WRGILWPRRID OHGRFREVDW IRSWLR
e *LYH SRVLWLYH IHHGEDFN UHJDUGLQJ GLHWDU\ FKDQJHV

7DNLQJ D OLQGIXO $SSURDFK

&UHDWLQJ FXOWXUDO KXPLPRRMS HMHEQ S U D OWN K H QRIR DX\CHIY ® DIOW K 8 LIFS ROIL |
VXFFHVV 7KH DFW RI EULGJLBO®\WEHS/HIQ G HQWPRQ WWK HVS O BIBWU W\ R QUAFH'
XQGHUVWDQGLQJ RI FXOWXUDOEHHRRGIISURIMUKHQEBGLFKEKPIOW WRIE\ HQFR

$OWKRXJIJK WKH PHGLFDO OLWHUDWXUHYRSS FEHNVORIFEHY W HYUBRARVWILRMHM @
FRPSHWHQF\ WKH EHVW VRXUWKHS RY WMEKIDVO N QRK IDFNGHIGI Y IHW WARHR LRID/QV R DI @ €
Rl WKH IRRG WUDGLWLRQV X@® A OWKXUW D OQ B WIH M. YR QNDKIR BW\HKKEDIYBL R/UHH N%
JXLGDQFH WKH QXWULWLRQ $RQDHV GHRGD® FHHQ R/'S W R EZ DJUHGC ®W WrHH @ R/ HR
WR FXOLQDU\ PHGLFLQH

.H\ 7TDNHDZzZD\V

« 0DQ\ SRSXODU PHDO FRQVWUXFW\& DWW VMO ¥ HG &/ FS UKV MUHHU@F BV HEX DAMX
LQFOXVLYH

« &XOWXUDO IRRGV FDQ DQG VKRG SEHDOMUW RI RSWLPDO QXWUL

e« (QYLURQPHQWDO VRFLRHFRQR PRQF HD®IGHRXOOW XX @& REP K WORLUG/ \RIGREHE D W
IRRG VHOHFWLRQ IRRG SUHSDUBPWQRQQBRRRBRHEOKDOL@A PHDO W

e« 8VLQJ WKH EHVW DYDLODEOH IMFILWQ BB GV RRIRSYNWHHIQFFX CANKXUURDIOMKM/AVR R Ot
VWUDWHJILHV LV D SDWK WR KHOMKRSE WD 6 D\HGK. N Bl O W RKRAKFSRYMEKIIOGW P D

SHIHUHQFHV

'KDW LV 0\30ODWH" 86 "HSDUWPHQ® RI $JULEXD RVSIOHD WSHF IRV HH EBW XK

P\SODWH

'"HVFULSWLRQ RI WKH '$6+ HDWLQ® G OOIR RI® W \RWY D\® X-WHHD U/ G/DX\Y BI GD' H F
KWWSV ZZZ QKOEL QLK JRY HGXFDWLRQ GDVK HDWLQJ SODQ

+HDOWK\ (DWLQJ 3\UDPLG +DUYDWKBDOWK&KDQ 6FKRRQOHR '3DEHPLEH U

KWWSV QXWULWLRQVRXUFH KSAMORD&YDUG HGX KHDOWK\ HDWLQJ
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‘DQJ 9+ )RVWHU 9 <L 66 $UH UHFRPRHEEHEGHCL HMIDWW IS DWW U Q V

GRL 6

5DP-UH] $6 *RODVK %R]D 7 8QJHU 4% H%\WHRCR@GHWHOH BRABWW U\ DFFXO

PHWKRGV VWXG\ Rl WKH UHODWH RGWIQWEL VN W QHMNH QURRS FDIQUEH HEAMERQLEHPW
GRL M MDQG

/IRSH] , &XOWXUH DQG, QWGLWHVWWDQHDQ GRHW LVVQ LMQ

$OH[LV $ +HDOWK\ HDWLQJ LQRMXGKE®\FXOW X §BDPOHMRIEY - %G OWK O L

KWWSV ZZZ KHDOWKOLQH FRPXUPWURRIGRQ KHDOWK\ HDWLQJ FXOW

&ROHPDQ -HQVHQ $ 5DEELWW 0 *UHRRBUVHEBXBLWIK G WIRK \BHDH RVOHE [RW |

(FRQRPLF 5HVHDUFK 6HUYLFH 86 'HSBEMHAH/GWE RXGIJULFXOWXUH

ZZZ HUV XVGD JRY ZHEGRFV SXEOLFDWLRQV HUU SGI"Y

.HUQ '0 $XFKQLFORVV $+ 6WHKU 0) HIMWOWKLHUJBE R UWKRRHED & WLKFLHHW R |

TXDOLW\ HYLGHQFH IURP WK R \PPOH\DRW MYQLAU R @ %66\ RIXEWK A U HD O W K

GRL LMHUSK

'UHZQRZVNL $ 2EHVLW\ GLHWXWBYG VRALDG® LOHTX®RLWLHV M [

%UXQQHU 7$ YDQ GHU +RUVW . 6RBXAWW 0U L&YRHUWH S W BWR R SWAR Q

GRL M DSSHW
6XQ < 'RQJ ' 'LQJ < 7KH LPSDFW KRH DLW KV DHM LIGGIRZFGIHIGRP ROK H & K L, @DV
- (QYLURQ 5HV 3XEOLF +HDOWK LMHUSK

-RKQVRQ 5 6WHZDUW 1 'HILQLQJ OR DRRG REHASKIEWDIFFE HY®M\ IRRG D$FF
FUVUHSRUWY FRQJUHVV JRY SURGXFW SGI ,) ,)

OF*XLUH 6 1RUG 0 &ROHPDQ -HQVHQ $ RING URIZE ¥UH EBWUIOWR QQ6 WKRIX8/G

$GY 1XWU GRL DQ

ORUHLUD 3% 3DGUER 3' (GXFDWLR@D/ORD QRERIEF RQW B NF G I8 WSHRWRALXQIDNHHAL

%0& 3XEOLF +HDOWKL

:KDW LV IRRG LQVHFXULW\" )HHG I$GU B HULFDV 7 7¥F FHVVHOIDPHULFD

DPHULFD IRRG LQVHFXULW\

.LUNSDWULFN 6, 'RGG .: 3DUVRQV 5 1XWHKROGLIIRRIGVLQVEBBVXWN\OL I

DGHTXDF\ Rl QXWULHQW LQWDNH YV HPRDIQ LR WKLDQEIR BXDWAG WR $P

GRL M Q

ORUDOHV 0( %HUNRZLW] 6% 7KH UR®DMWLR G\LKIVEDEN \8 D RMHIRERG D Q GHF
GRL Vv \

JRRG LQVHFXULW\ +HDOWK\ 3BHRS®IH+tHDOWK BQ@ GCHSCPDVQPHQUAY LFHY $F
KWWSV KHDOWK JRY KHDOWIGBWRE®HQIUQLW V LKWH\DDWHD © LRIFIWVD\Y X U H V
6HOLJPDQ +. /DUDLD %$ .XVKHO 0OWH®RRGWKQVHPERQLW\GIWBYVRMLBPRQ

SDUWLFLISO/QW V GRL MQ
'ROIVRQ -$ *DUFLD 7 /HXQJ &: )RIBGZLY\KHE M B UWV V VROV \CRFLBW\ HDQ®
GD\V RI WKH &29," SDQGHPLFHRQOMKH(BRLWHG 6WBRMLHV KHT

5XWOHGJH . OF'DQLHO 0 7HQD\W LRI PWIRG VWD SEHFHVVHG -XQH
KWWSV HGXFDWLRQ QDWLRQ® OWMDRBIUHD SKLF RUJ UHVRXUFH IRR
A4XLFN IDFWV $UL]JRQD -XO\ 86 &HQXX V¥ HRRPHWV YRG FXDENIDFWYV ¢
5DFH GLYHUVLW\ DQG HWKQLFLWKHARUSBRI®QD & LWFF HHEV HAH VX\O L H
EHVWQHLJKERUKRRG RUJ UDFH LQ DUL]JRQD FLW\ D]
&RPPXQLW\ 5HVHDUFK DQG (YD OXBWURWFHW HHR/KRKHFEWY &BRU JUD GW 2
HYDOXDWLRQ 7KH 8QLYHUVLW\ Rl {FR®RD 1R UWHGFE HFKRE® OHRHPERDQ
KWWSV QRUWRQ DUL]JRQD HGX FUHG UHVRXUFHV
OLVKHY ' $ VHQVH RI WDVWHEL\SIUW]RQID| RGIBRFRG/ VX 6 WXQ H
KWWSV ZZZ YLVLWDUL]RQD FRPHORNH] RQORFIIRRG FXQWNLRH WDV
/IDPRQWDJQH 1 *HQH SDWWHUQHNRESUR RKAV SRFEG \FKHRE FBHS WH P E H U
KWWSV QHXURVFLHQFHQHZV FRP JHQHWLFV IRRG SUHIHUHQFH
6LMDQJJD 02 3DFN '9 <RNRWD 12 9LHQ 0+DOQOD NQEBRUHBHRRRNERAW
GLHWDU\ FKDQJH DPRQJ K\SHUWHRWLYRMNREDON SXQMRI$PHULFDQV D SLO
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GRL 1QXW
-RKQVRQ .R]JORZ 0 ODWW *( 5RFN &/ GHOPR 5RVEVYHYZREARW7RI5SRLHWI
$PHULFDQV LPSOLFDWLRQV IRU HRRGQ XWDKH BFKDYHVWLRQQDLUH G
GRL M MQHE
/L *HQJ 7 .LOKDP - OF/HRG .0 &XICHMWXOUDOVHDORBQBBNPRIQW RI W\SH
$PHULFDQV D PL[HG PHWKREBOMKWHRDWLF UHWGIRLZ KHT
*KRVK 6 OH\HU 5RFKRZ 9% -XQJ & ¥REWIDF W@ W RD GALWILRIQN IMRKD YOI A R B
JRRGV GRL IRRGV
86 'HSDUWPHQW RI $JULFXOWXUH 8® QH6BWUWRHHYW IRKIWHHDAOLVRK DF G RIK\
'LHWDU\ *XLGHOLQHVHWDBHZRUMNHQQQHYV IRU $MHKUMED®Y *RYHUQPHQW
ZZZ GLHWDU\JXLGHOLQHV JRY*$BWHV G BEDXVIWR PILOIHYI7KH'LHWI
6QHWVHODDU /* GH -HVXV -0 'H6LOYDHY IRWRFRPGAULF DLAWW D U\ * X L GHQGBL
VFLHQWLILF SURFHVV JXLGHOLDHYR®D\G NH\ UHFRP RHRQG D W LRIV
9DQVWRQH 0 5HZHJIJDQ $ %UXQGLVLQL HDQDFRIPHWLP®RG.DIQEDWDRY 6FKE
PDUJLQDOL]JHG DQG QRQPDUJLQEBWHNG DGXE W W FZD W IKF WIS YL HIZ\RKQ®R @ XH
GRL
ODUVK ( 7KH WKUHH VLVWHUVXXJWRGH JH QWX R GPE $UPDL G XB0IW X B HOW K U
$FFHVVHG -XQHWWSV ZZZ QDO XVGD JRY FROOHFWLRQV VWRULHV W
(GXFDWLRQ PDWHULDOV DQG UBY R¥DEHAWVK 6\HUYWEN H 850 BI\S BlU WPGIQ W R
$FFHVVHG -X@WWSV ZZZ LKV JRY GLDEHWHR XHEFD WQRE[PORHULI
PRGXOH SURGXFW'HWDLOV SURGXFW,"
9LOODORQD 6 2UWL] 9 &DVWLOWRU:D O* D H B DIPER RO FKX 6 L § O M D Q@
VFRSLQJ $MHYULHIHVW\OH OHG GRL
KDQ 6 &XOWXUDO KXPLOLW\ YSURXQ®XUD-® BRI FH ZK\$SFFHVV}H
KWWSV KHDOWKFLW\ EPF RUO ESROLOLWYEW @BEWWUD 6 XKRWRBIDVH QF
&HQWHU IRU OHGLFDUH $GYRFDFUH50BEVS 0 ULQWG HW K Q L F$KH B ®WHKGF$ X J X
KWWSV PHGLFDUHDGYRFDF\ RHJGRMSDEDWHHWIR KHDOWK FD
$ULJRQD 'HSDUWPHQW RI +HDOW KV HS$ 8 W]|RMW HIK B RR@ICFQ' LVHDVH GWBH V V
KWWSV ZZZ D]GKV JRY SUHYHQWIDRERXRWURQLF GLVHDVH LQGH[ SKS
/JHQKDUW &0 :LHPNHQ $ +DQORQ $ YHIGN® ML KE RUDKARVR IS UWIRIG! W \ 3UHHME G|
UHFUHDWLRQDO VFUHHQ E DV HGH QM/G&H @ WO\ FEHKDYWRGE R Q DGROHV
]
%DQQHU +HDOWK %DQQHU 7KR®ZEUWLUE DOISKFDHH&M BWMHVERHQW
KWWSV ZZZ EDQQHUKHDOWK FRP URSIRBUWYVLOHW SURIQDFED 8 KOHF W BSKRIUQ
$UL]JRQD 3DUWQHUVKLS WR )LIKWS &OVRQLF 'LVHDVH $FFHVVH
KWWSV ZZZ ILJKWFKURQLFGLVHDVH RUJ VWDWHYV DUL]JRQD
BWDWV IRU WKH VWDWH Rl $ULPRRQG SHGWHQWLRQ "LI\M DR & DER @ ME@WRHI

- X0\ KWWSV ZZZ FGF JRY QFKV SUHYNY KR\RFP VWDWHY DUL]JRQD DUL]
<X ( ODOLN 96 +X )% &DUGLRYDEFEOBW 6 RGH DMD ®UR QH QMIER RP RARW K
&DUGLRO GRL M MDFF
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'LDEHWHV +HDOWK\ 3HRSOH 86PBIS BHWRHBDANW RI +HBPMHV DG -0 \

KWWSV KHDOWK JRY KHDOWRURZRS$ORIE RIEN MAW HYHWLD & B WHDW D

1DP 6 6RQJ +- 3DUN 6< HW DO &KBQ@HIQY H W ARUIJG DIENH WREDNEHD\Y B IHERK F
GRL

3LVWXOND *0 :LQFK 3- 3DUN + HWDNGI ©DLRUWDLRDLOP DY RXW X¥DUIGW

DQG K\SHUMBQVAHRIMOWK 5HV GRL

&KHVOD &$ &KXQ .0 .ZDQ &0/ &XOWRUPDQDQ GQID LS H F KDLDERHWIHHW V)

$PHULFDMHWHYV &DUH GRL GF

@0@ - KWWSV PHG OLEUHWH[WV RU




&KHVOD &$ &KXQ .0 $FFRPPRGDWIAXKL @NYH $BH B KEDHVDIPQ\WKKS5 H V
GRL

$EH 0 )XMLL + )XQDNRVKL 6 HW DQG KRB 80 UZNRQNRF LELRFX\P PHDW I € FVHH Y. (
UHWURVSHFWLYH QREHWHGLRBO VWXG\GR L Vv

2FKV ( 6KRKHW 0 7KH FXOW X UPRL b @/l KBV RUDIEKL @ GAFSHGIRMW VFH  V

GRL FG

$0 %RFKL 5 , P D GLHWLWLDQ DHEKV$MWLLID®D H B ® WIVHW KI/W D.Q/J YWOEDR Z D C
$FFHVVHG -XOAWWSV ZZZ HDWLQJZHOO FRP ORRQIRBRWYV P HG LMVIUW DE
$\DOD *; 3LFNUHO -/ %DTXHUR X VI D @ DDKGHG (POXD/ARLU B 8 WBIQEIRFAH.GI
LOQWHUYHQWLRQ WR SURPRWH DWA WRIYOPVGW BRI SKXWFKDVLQJ

GRL Vv z
OHGLQD ); /RRNLQJ IRU FRPPHQ\KHWLLWAD R B RGWXKHQOMK & I @0 WKW 15 B ¢
+HDOWK GRL LMHUSK

&DUWZULIKW 00 7KH SUHSDUH HHQORSH-XEBWXR@OG FRG H B WHR BRHLAX WHKUH
VXEPLWWHG IRY X EBDBEDMWIMWRWD @ HW

7KLV SDJH W& WOMHGUDOO\ &HOWHUHG $58QAWVDVYKDUHGEXQGHUMIFHQVH.-DQG ZDV D
DQG RU FXIWDWH® ENDUWZULIKW /D XUHQWO FERMOIHR XODKQ URFE HR S B PR QWYX DOZ X WHH &F
WKDW ZDV HGLWHG WR WKH VAM{®/Y BQGWWD@EGDUGY RI WKH /LEUH
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$SSHQGLFHV

$SSHQGL[ $ &DVH 6WXGLHYV
$SSHQGL[ % B5HFLSHV IRU 'LVHDVH 3UHYHQWLRQ

7KLV SDJH WALSNVWOHE FVKD UHGEXQGHY OLFHQVH DQG ZDV DXWKRUHG WIHPLLRHG DDIQ G
HW YR XUFH WKDWHZDV HGLWHG WR WKH NYWHOWHY DS WWRUPGDUGY RI WKH /LEU




$SSHQGL[ $ &DVH 6WXGLHV

, QWURGXFWLRQ

7KLV DSSHQGL[ FRQVLVWYV Rl FDQHOMNGHWLHEVSWEK W KL WIWREX G B G WL q
TXHVWLRQV IRU SUDFWLFH GHYHORS GQQ XIMDWIVHLGRD IIRFW M H & HRQSBULADF\. XV H
KHDOWK DQG WUHDW GLITHUHQW GRRGQWUR @\ O:Q VKIO HHD MKK ADR/$ISRWWE QL'

e« '"HYHORS DVVHVVPHQW PRQLWRULQJ DQG WUHDWPHQW VNLOOV

e SHYLHZ WKH HWLRORJLFDO D@G ULVN IDFWRUV Rl WKH FRQGLWLR

e *DLQ NQRZOHGJH UHODWHG WRGOMNHRW V H[SHULHQFH RI WKH F

e« SHFRPPHQG SDWLHQW IRFXVHG LRBIMMUYXQWLRIQRQ LDE G XFXAOLIYP BB PNI®
GLHW OLIHVW\OH DQG FRQGLWLRQ

« 8QGHUVWDQG WKH UROHV RI DOIRD®MWHUGLVFLSOLQDU\ KHDOWK FDUH W

7KHVH FDVH VWXGLHY DUH EDYDBIWLH@W ¥BWWLHFEDPIO % KDDYWL KEDEX®D L Q WUHUR
UHOHYDQW WR GLYHUVH KHDOWKDSVYRUHWW\RRIDORP P KR LRPD\\ ¥ GAD. W ® LIQQ G DY
DQG JURXS FODVVHVY WKHVHH®» D) ¥ WYGCLE N SRDH GE HD VW KIR BVHEDUR/D MY R VWK
ORQJ DV WKH\ LQFOXGH WKH BERUN FXOLQDU\ PHGLFLQH SULQFL

5HVRXUFHV DUH SURYLGHG WRsVKISEHR BW LXQWH RO HVX O Q /IRU V FRRINHHHIW. DR Q \D
SUDFWLFH

&DVH 6WXG\ 1R $QHPLD
&KLHI FRPSDWLQ¥XH IHHOLQJ WLUHG DOO WKH WLPH

+LVWRU\ Rl SUHY®IQWHDOIOQBEVV\HDU ROG ZRPDQFZRR & DV BR PN HQRVWEKH 2
$QGUHD VWDWHYV VKH FKDQJHBGJRHEHF DWWV KB EADNW HBRW R/ KWH RRKAHH YD YD
KHDWKLHU 6KH V PDGH DQ DSSRHQRIMHIDNIEHOK WRDU IEE FDXG HZ KD XL GX K
FRQFHQWUDWLQJ LV GL]]\ DW WLPHW DRBUVKHHWDQ IHHO VRPH WLQJO

&DUH WHDP PHPEHUV

e« 3K\VLFLDQ
¢ 5SHILVWHUHG GLHWLWLDQ QXWULWLRQLVW 5'1

3DVW PHGLFDOWWVRRQUWHVWLQDO UHIOX[ GLVHDVH
)DPLO\ PHGLFDBUHDMNRBDQFHU PDWHUQDO RWKHIPRYBEHDWKHNEIHUWHQVI

BRFLDO KEQ@BRWD OLYHV DORQH LQ D \DRIHDO O PWPHQVWRXW B Q KHIE DEP\
WR FROOHJH DQG KDV EHHQ @®IKH@®J 6IKPIGASHQIEOW WO L W LID FMR DQW LP HG |
HQYLURQPHQWDO VFLHQFH 6KMHDZ®R WNR/ \SOSBR WA FKHH DWH D | (ZRKABDOIRIVG! WAHK
ZLWK KHU IDPLO\ ZKR OLYH 1)QOD WA\ IFHRIFHFQVD VRDIWHIY  BIKW KUNDKW IR GE X @/ K H &
6KH KDV D VPDOO FLUFOH RI IUDHQBEXWSRH®WURQV IUIRFOKBU RROOBCHDPW
GXH WR KHU IDWLJXH

OHGLFDWLRQV VXBSWRBHQYROH D SURWRQ SXPS LQKLELWRU >33,@
$O0OHUJLHV LQWREHUDQFHYV
'"LHW KLVWRU\

e %UHDNRIMWVKDOI FXS Rl RDWPHDO ZLWK KIREGIDFNOFRRHH DQG DSSOHYV
« ORUQLQJ WRXIHFKDOI FXS RI HGDPDPH VR\EHDQV

« /IXQFR/DODG DQG D FDQG\ EDU IURP D JUDE DQG JR FRIIHH VKRS

« $SIWHUQRRQ VPDBN EDJV Rl SRWDWR FKLSV

e 'LQQHIHQWLO VRXS VLGH JDUGHQ \DDQO DHAW [P [E[KIHEH YBIH HD@\G W & P DRWRGNH J
e '"HVVHUWLW VRUEHW

SRVLWLYH H[DFRMQEBWQAFPH KHU VNLQ ORRNV SEBOBWHBQG KHU WRQJXH LV V
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9LWDO VLJIQV S5HIHUHQFH UDQJH 'DWH

%3 PP +J
+5 ESP

55 SHU PLQXWH

7HPSHUDWXUH p& p) a a
+HLIJKW IHHW DQG LQFKHV

'HLJKW OE

$EEUHYLDWLRQV %3 EORRG SUHV¥XUKHBDYRV UTHDHYVOEH USRIX@GV @ L B HWPH. Q'
PHUFXU\ 55 UHVSLUDWRU\ UDWH

/IDERUDWRU\ YDOXH S5HIHUHQFH UDQJH 'DWH

OHDQ FRUSXVFXODU YROXPH 1/
+E J G/
$SEEUHYLDWLRQV G/ GHFLOLWHI'UPVRIQ(I%LWHQWK RV D ODLWHDP HE KHPRJORE

6WXGHQW $SSOLFDWLRQ 4XHVWLRQV
:KDW W\SH RI DQHPLD GR KHU ODERUDWRU\ YDOXHV UHIOHFW"

$QVZBWODFURF\WLF DQHPLD

KDW YLWDPLQ LV VKH PRVW OLNROV GV KDML QWX ERQ WWIFECYW HI DAFRV W K
JUHDWHVW ULVN IDFWRU"

$QVZHMUWDPLQ % 7KH ODERUDWRU\PBSIMRPHN RV XIDIRILIW HWKDMY FOHAY |
)DWLJXH DV ZHOO DV QXPEQHVV DQG SRIQQWLWR IDQ YH WDORLRIDAIVHHG R
VIPSWRPV )DFWRUV WKDW FDQ FREWHWQEXWEGF®RGH YLD/OmMXVQU BW E® ¢
VXFK DV SURWRQ SXPS LQKLELWRUW FBYWH\D/ & IPHWIRFW RQ  LHQ & 1 HIX

7KLV YLWDPLQ GHILFLHQF\ FDQ P D V:N DWW RWMKKHHW Y WADWPLLHQ @/H OLHPYLHH@VF \P 3
LQWHUYHQWLRQ"

$QVZHBODWH EHFDXVH D IRODWH GRDEBRFQWL FF D® HMRIOW ULEXIWH. R
FKHFNHG EHFDXVH 33,V GHSOHMRRPWR Q@ V DXQRG OMKYLHO F DLQD FIRGRGAML EIX
DV WR PXVFOH FUDPSV

/LVW FRPSRQHQWY Rl WKH PHGLFDO WUHDWPHQW DQG PRQLWRULQJ SC
$QVZHU

o 'DLO\ PXOWLYLWDPLQ VXSSOHPHQW FRQWDLQLQJ YLWDPLQ %

2UDO YLWDPLQ % VXSSOHPHQWEBWQRPLDLWK FU\WWDOOLQH F\DQRFR
&RQVLGHU VXEOLQJXDO YLWDPIKQWLVLENWWDBE RIERBDDHEHBQGYHQWNDRN
6XSSOHPHQWDO IRODWH

ORQLWRU PHWK\OPDORQLF DFLG OWRBO® >! SLFRJUDPV P/ LV QR

9LWDPLQ % DQG IRODWH GHILFLXQGHH O \RQVN-BRY¥HK RXW\KW LE HV 8 UHQH L

o /IRQJ WHUP 33, XVH QRW RQO\ FDQ YGHH®\O H\WH F% Q PG/ R I DIFHINHLDWPH OMK |
SQHXPRQLD $GYLVH $QGUHD WR GLWRXYNDAYL WK KB UDSKWREQ DY BRW !
PHGLFDWLRQV VXFK DV KLVWDPLQWKDWS H R BXRRF NKHDYWH W K BEOWRFNHH VUG

'HYHORS QXWULWLRQ DQG FXOLQDU\ PHGWFRQE ERQYGIIUWHRWLRQV IRU \
$QVZHU

[o]

o O o
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IXWULWLRQ DQG /LIHVW\OH ,QWHUYHQWLRQV
o ,QFUHDVH GLHWDU\ LQWDNH RI WDUJHW QXWULHQW

= $QLPDO SURWHLQV W\SLFDOO\ FRQWDL QI KLJEHHDDPBX @WRW RR P DR R
FOLQLFLDQ FRXOG UHFRPPHQG R®FH\WMD WG K QW PNHDW| GOLPD DG
IROORZV D YHJDQ GLHW LW LV L@PWRIUVEDQW WV R DARHIGN VZRXMKF K W URANVIF
VHH WKH IROORZLQJ VHFWLRQ

o 5HFRPPHQG VKH WDNH YLWDPLQ BQWXEIBIHPBQMW WR VXSSRUW SO
o 3URYLGH WHDFKLQJ RQ YLWDPLQ B SUHOQGRIXWR SDW LKHODMEVYVXO WRRO)

« ([DPSOHWDPLQ % )DFW 6KHHDWER QDO VQWWLUWXWHY Rl +HDOWK

&XOLQDU\ OHGLFLQH ,QWHUYHQWLRQV
o $GYLVH $QGUHD WR HDW D ZKROH DRRER 3 D QW REDH/ M B JG MHDE @ HW 1D @/
VHHGV
o $GYLVH $QGUHD WR DYRLG SURFHMDHG HRRGVUWR P W IRDHVWSE R FRKR \
SURFHVVHG IRRGV DUH KLJK LY FDORULHV DQG ORZ LQ QXWULHQW
o SLWDPLQ % LV RQO\ QDWXUDOO'SHRSDG LZK ® QR © D8 ZS ¥ R BXE WD WMRD J
GLIILFXOW\ LQ FRQVXPLQJ DGHAKXD VBHHW WOHPH @ O SWKUR XIRUWDIG G LW |
o ODQ\ IRRGV DUH IRUWLILHG ZLWK Y LWDHPIDXR % L HWK/X ¥ D © HRBLOHO ZIKIRQI\R
GLHW E\ SODQQLQJ FRQVLVWHIQWHGQIMNHYRIWMBRRIGY %/ KDW DUH IRUW

» &RPPRQ IRRGV WKDW DUH IRUWLIRH® LZLWE& QRWOTPILY\% L DOIF EQED N
\HDVW

» J)RUWLILHG QRQGDLU\ PLON PD\ EH MWERWIQVXRWAG URBLSIHON LQ D
« IXWULWLRQDO \HDVW LV D PXOWRSX USRNMLVHIAKR @DLOJIRW K D RMMOE
ZLWK % YLWDPLQV LQFOXGLQJ % O LINGW DU DWW R @ DROK MHHIVHW \FDULL @ N«
YHJHWDEOHVY DQG SRSFRUQ ,W FDEQVIPQR\RRVE HHXV H GQINY WRRK VI H\Z\
QXWULWLRQDO \HDVW DUH SURYQLB® G KHIUSH \) DY 8 RUHF L YHRDE® D SW
= 9HJDQ 3HVWR 6SDJKHWWL 6TXDVK :L\WEVORMMWILRRPNOIQG 6XQ 'Ul
» OHJDOQ ODF DO @DAKLQUIHOO
« (DV\ 9HJIDOQ (DW|DQJ:HOO
o ,W LV LPSRUWDQW WR WH D F KV /B MHQRWY VWKRR Z X\WRJ IS\ L FEQ U BEXMR @ & HFOF
YLWDPLQ % RU FRQWDLQ LW LQ D&H TRXDWHHLIDRPRXPUW L BE HD E R R BDHIEKW
SODQQLQJ

&DVH 6WXG\ 1R %YHULEHUL

&KLHI FRP3IRBRIPXWK ZHLIJKW ORVYV

+LVWRU\ RI SUH¥DB\QMQ LLOVOMHVNHDU ROG 7XUNLV R HsRHRU MWACH FRODL@ [ZKK RV K TP
WHDP +LV GRFWRU UHIHUUH@HKQW LW R D00 ZHW KW LORVMR V BAGING PRQ WRVJ I
GRFWRU UHIHUUHG KLP EHFDXWHW XHIV @RVMQ VIOEUWE RH WEWJIH\O®W W KUQ
KDG SHUVLVWHQW YRPLWLQJ EXEXWILRGOLIQILRQ KDY K DA B E QBHQCD W EMH G |
WR WDNH KLV GDLO\ PXOWLYXW\ PYLRP LIMQ/G LIK H Q FK\H XKSD V7 KIHHS IR UQ L \RQH\DLVT
DIWHU KLV VXUJHU\

&DUH WHDP PHPEHUV

e« 3K\VLFLDQ
¢ 5SHILVWHUHG GLHWLWLDQ QXWULWLRQLVW 5'1

3DVW PHGLFDO DQG ¥YRXPHRD® KDVWRIUR EA\SDVV K\SHOWHQYKVRG "W\SH (
J)DPLO\ PHGLFDIO'KLYDMRHUQDO JUDQGIDWKHU KBW K WUG EVWHRDWKH U5 D & UFQRC

6RFLDO KIDMLRUKROGV D EDFKHORU V ®MILRHH DLQGEXR/W QW \DN [DG B UQ MHBAF
FRPSDQ\ +H KDV EHHQ ZLWK WK NPPGHHP-S$HOBLN B M RALRK HAU \D Z L IKID B QOG \
VXSSRUW V\VWHP LQFOXGLQJ KL¥HUWOH G QE FXWOIGLWHIOH Z& R KD DI & G O O
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OHGLFDWLRQV VOXSSWHPHOMPY.Q PLQHUDO VXSSOHPHQW PHWIRUPLQ RQG
$OOHUJLHV LQRRMBHUDQFHYV
'"LHW KLVWRU\

e %UHDNRRWWKDOI| FXS Rl EODFN WHD DRIGV K D/MAHVID®HF BEUWHPGW EUHDG 7XL
« ORUQLQJ YREFISURWHLQ VXSSOHPHQW PL[KGXREMR VRLRHVYOPRQG PLO

e /IXQFIRQH KDOI FXS UHG OHQWLO VR/XSDDODG R YR KIDWR HFX S XK EHQIGR Q
SDUVOH\

e $IWHUQRRQZKIPDFMRWHLQ VXSSOHPHQW PL[HG LQWR R] RI DOPRQG PL!

e 'LQOQHRIOQH KDOI RI D VWXIIHG HJJSIOBAWS HUJPOQGBGOQWRBDWRQGRDHHKDOI F
e 'ULQND/GHTXDWH ZDWHU WKURXJKRXW GD\

+H WHQGV WR YRPLW DERXW WREOWLPRVRIHURGEDVKYR WHSWH RQ®HDO SDV

9LWDO VLJIQV 5HIHUHQFH UDQJH 'DWH

%3 PP +J

+5 ESP

55 SHU PLQXWH

7HPSHUDWXUH p& p) a
+HLJKW IHHW DQG LQFKHYV

‘HLJKW OE

$EEUHYLDWLRQV %3 EORRG SUHV¥XUKHBSRV UEHDN VOEH USRX@GW ® L BH WPH. Q'
PHUFXU\ 55 UHVSLUDWRU\ UDWH

IDERUDWRUIRBPAXNHWQW ODERUDWRU\ YDOXHYV DYI

BWXGHQW $SSOLFDWLRQ 4XHVWLRQV
'KDW YLWDPLQ LV <DVLQ OLNHO\ G HAWRLUHQ IR U QV K K\D W LINDHP WK 6 RUILL\ENL H |

$QVZHWYLDPLQ YLWDPLQ % %DUEWWU LR W X\WKHLR LLQ/ ®HULRMNH QBE ZRE
ZKLFK OHDGV WR QXWULHQW GHILFLHMQWLEN I LFWHK 8 BLHRPW R Q W P RGF
YLWDPLQ % YLWDPLQ ' LURQ DVNG |IBRWRHU L\$ QP DGEX WU R\Y DREILHE
LQVXIILFLHQF\ Rl WKLDPLQ <D@R®VKBY H{D G AR Q WKEV ZIHQ G KKAH W \H VWK DR}
HVWLPDWHG HQHUJ\ LQWDNH <PXWQ LWKIRR® G \DVHWR/ RIHEG WL Y 8 @RPOVU L

/ILVW FRPSRQHQWYV RI WKH PHGLFDO WUHDWPHQW DQG PRQLWRULQJ SC

$QVZHULDPLQ VXSSOHPHQWDWLR @ LIQQINWRDQ i QIRX WO F RRISRHID ® W RE BL
OHDVXUH HU\WKURF\WH WUDQVNHWRODVH

'HYHORS QXWULWLRQ DQG FXOLQDU\ PHEGWFRQE ERQYGIIUWHRWLRQV IRU \
$QVZHU

1IXWULWLRQ DQG /LIHVW\OH ,QWHUYHQWLRQV

 QFUHDVH GLHWDU\ LQWDNH @G WD FIK® GJ LFOR®W ERDWVILKGKD GDLU
7DNH D WKLDPLQ VXSSOHPHQW

7DNH D GDLO\ PXOWLYLWDPLQ VXSSOHPHQW FRQWDLQLQJ WKLDPLQ
BURYLGH WHDFKLQJ RQ WKLDPLQ BAWRH KK-DOXG & X RWL B K HSHW HHIQS\RW ¥ L B/
RI LQIRUPDWLRQ

« ([DPSOHWLDPLQ )DFW 6KHHVLIDWLREDO XQVWYWXWHY RI +HDOWK

o O O

[e]
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&XOLQDU\ OHGLFLQH ,QWHUYHQWLRQV

o ,W LV LPSRUWDQW WR QRWH WRDW DQMWH®XPE GDEVQ KDVLR®Y K RUP SVBER
KDG JDVWULF E\SDVV DIIHFW PG KGN TXBIWOH. WWKWERPR Q DLAO K [F\R GWK\R @D
WKHUH DUH UHFRPPHQGDWLRQV W\ DML D @ EIHD P DG H. QWRDHIHHO\SD R/ X DK

o $W WKH PRQWK SRVW RSHUDWLRRBRPBNXR H<DN LQODKR MRRGS ¥ H KIRZGIFY MU
RI QDXVHD DQG YRPLWLQJ ,W MW HF SIRIDNVIVQ\R LVQRV B M WILQIEOX\D\ RS W R P!
IRRGV )RU LQVWDQFH WKH VWURRBK HRRRGG PN RRW \EKH DS\8 K RIBRILQ \K E
KRZ WR LGHQWLI\ LI WKH EUHDGAWOGQ® 0B QWKRXVHEGHFEDON LKRHKRWQEC
ZRXOG EH SDWLHQW IRFXVHG DQRW PRINHRSQLFOWPHD WER B D IERXWHRIX W\
ZRXOG DOVR EH KHOSIXO WR DF N QDM KBV HQWIKH DADKULHDIPE \Q HDLVE KQIR RG

o )RU QXWULWLRQ LOQWHUYHQWPRRWY QN R YKIHAOSP Z QWK @ R K S 8 B PIHRARI@DLR
LQIXVLQJ ZDWHU ZLWK JLQJHU SHSBHURILGWD ® URDHE@ B XQVRD\ \D\@ % R/ EP

o ,W ZRXOG DOVR EH KHOSIXO WM D& NQR SHDY HR & HFX T'W M U W O RIQMGRSGID @ L
OXVOLP DQG -HZLVK GLHWDU\ ODZVPIRY BILE KWVIKRHR 6 D WRILQ B RRU H5 R Q NR\ULP E
FHQWHUHG DSSURDFKHV VHH FKDSWHU

&DVH 6WXG\ 1R &DQFHU
&KLHI FRPSKIDIKWJIDLQ

+LVWRU\ Rl SUHVH®DWL IIHWOOHWYSRVWPHQRSD QLB O KLWHD ZRPO® IKR) KDV <
KHU RQFRORJ\ WUHDWPHQW WHBRHLRDWWN RVEWSDQWZ HCREZ FR. QW SWRYS$U
UHFXUUHQFH RI EUHDVW FDQFHXUGIQH BKEREBWKHWRK\L R Q & KM \EKIM Q 6 X ®
FKHPRWKHUDS\ PRQWKYV DJR DQG PDVDFORZQ WL QEFKH R VHBRE HAD © KL\QLF | F

&DUH WHDP PHPEHUV

« 3K\VLFLDQ

e 1XUVH SUDFWLWLRQHU FHUWLILHG LQ RQFRORJ\

e 5SHILVWHUHG GLHWLWLDQ QXWWMWLRQLVW 5'1 FHUWLILHG LQ RQFRO
« 3KDUPDFLVW

e ([HUFLVH SK\WLRORJLVW

3DVW PHGLFD®WLRKRDWHRJWIDO PDVWHFWRP\ IRBINVWDUHF HEWRIWY S/RVL VEN B >HX%
SRVLWLYH ZLWK UHFRQVWUXFFWILE H WEKRIRWHKH U DB R QG®/RKNH DR HE® H QWD G RI
ZHHNV -HQQLIHU EHFDPH PHQRSBPMNVDEXDB®HH YRUBK H RJFOW IDHEYVBRSUHYVLRR G A
LV 9

)DPLO\ PHGLFD-®! XQVMRUZDY DGRSWHG DQG VKRQGRHERXW KDL HD B RO \LRL
1HZ <RUN EXW UDLVHG LQ ,00LQRUMHDQG KDV OLYHG WKHUH DOO KH

6RFLDO KIDAMMRWBIG WR ODWW IRU \HDUNUV FKKGIGMX\DW ZHD@W EDWN W RGE
EXW LV RQO\ WHDFKLQJ KDOIDGLYX HRU EQRZRB® HZ KM QY NKH V JRRIYHK RIPWM KD
QDS -HQQLIHU KDV QR UHP DW R LEKHY RO HUIBIFWEHVHG BW K@ & Ul B Q/ LKIDHH
PRVW PHDOV EHFDXVH ODWW LV WKH SULPDU\ FRRN LQ WKH IDPLO\

OHGLFDWLRQV VXSSOHPHQWYV

$Q DURPDWDVH LQKLELWR UVWKDHW EQEEH® VRY ER EH KIRWW FHMDWH B WK |
FDQFHU ORVW ZRPHQ ZLOO WDNHHIW IRIW NVRR UHFOUUHWRHUHGXFH WK
1R VXSSOHPHQWYVY EHFDXVH VKHWEWIWRB & MR YRS F® 8 PRVSISIOWIP $\Q

$OOHUJLHYV LQAQWREBHUDQFHV
'LHW KLVWRU\

e %WUHDNADYQWYDPRQ WRDVW ZLWK SHDQXW EXWWHHJ WEVS DQG FXSV R

e /IXQFWXUNH\ VDQGZLFK ZKHDW EUHBCS@®MHQEU WXQ@GBOIDWEUNHK QWX [FM
WHD QRW D ORW RI WLPH WR HDW OXQFK

e 6QDRNDEV FUDFNHUV SUHW]HOV WILXEQVKHR G FRBWLWNVKRIRICOH ILQLVK
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e 'LQQWWDFENV HJ QXWV ROLYHV FKLEWFBKMHW/AKHEKHG W R B HYXW \KRLF
30 )DPLO\ WHQG WR HDW GLQQHM ZK HRVWUIRRHGO + KD PVER WDIFHWLVYRINHHE ¥ K
VDQGZLFKHV EHDQ EXUURV WDWRKREP H : CHQ QWKH WD P ILOD HD\WARGWIHVQN \F
ILVK ULFH PDVKHG SRWDWRHV HRWU PRBEDN ROUHWDEDG ZHWK WRNMDQ EZH
RU EHHU ZLWK GLQQHU DW KRPH V VHBGYERQGRY )ULGD\V 6DWXUGD\

« 6QDFNV ZKLOH ZBRSKRQQ RU QXWYV WLPHV ZHHN

6XUYLYRUVKLS WUHDWPHQW SODQ

e &RQWLQXH VXUYHLOODQFH IR R E XI$DAW K DPQHRGHUF )G FRQUARDRAIHL HMR\D QFGR €
IRU WKH ILUVW \HDU DIWHU WUWHDOXMHW KWH1 B U FERDIMVD I WH FIDQRKFLHELL WERRU

e 7KH 5'1 ZLOO FROODERUDWH ZL\WK -SHDUL W K/ DW/R PG W\ (X HDUOGWHARWH V D

e« 7KH H[HUFLVH SK\VLRORJLVW \¥IL®D 0GB FWLY LDV § B D QS HXMOLEGHQ Y \F R @Y K
DFWLYLWLHV

9LWDO VLJIQV 5HIHUHQFH UDQJH 'DWH

%3 PP +J

+5 ESP

55 SHU PLQXWH

7HPSHUDWXUH p& p) a
+HLIJKW IHHW DQG LQFKHV

‘HLJKW OE

‘HLJKW SULRU WR GLDJQRVLV OE

$EEUHYLDWLRQV %3 EORRG SUHV¥VXUKHBDYRV UTHDHY VOEH USRIX@GWV @ L BHWPH Q'
PHUFXU\ 55 UHVSLUDWRU\ UDWH

/IDERUDWRU\ YDOXH SHIHUHQFH UDQJH '‘DWH

1D P(T /
P(T /
&0 P(T /
+&2 P(T /
%81 PJ G/
6&U PJ G/
*OX PJ G/
9LWDPLQ ' QPRO /
&% & FRXQW
% & FRXQW — PP
+E J G/
+FW
/' PJ G/
+'/ PJ G/ !
75* PJ G/
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7RWDO FKROHVWHURO PJ G/

$EEUHYLDWLRQV %81 EORRG XUMB DQRRR® JFHD & 9RO FRESFOWIKGRI 5 /O L &/ HEL
IHPWROLWHU / J JUDP *OX LQOXERRVHEUKEDUERRPOMRE+FW KHMDWRF
OLSRSURWHLQ . SRWDVVLXP Q/ PQORZ FLHOOULIHWIXDYBREQRW R UPLDOLURGP
QPRO QDQRPROH 6&U VHUXP FEHDWA& L QHKLWH E®RRGFHOOL

6WXGHQW $SSOLFDWLRQ 4XHVWLRQV
/LVW ULVN IDFWRUYV RR UHIQ QHUWRHIE X W UHXFHH U

$QVZIBUH KLVWRU\ Rl EUHDVW FDQFMH L®LBMWL JKOWF RKR® QRIVD KW LEQ
'HYHORS QXWULHQW DQG FXOLQD U\SPHGELHFQ W HD QEWARIQGIQWIRRQV IRU W
$QVZHIDVHG RQ WKH SUDFWLFH JX LIGRHIDVL QMK H RRIOMLR B V@V MH 1P RIGILFIR F

1IXWULWLRQ DQG /LIHVW\OH ,QWHUYHQWLRQV

o (GXFDWH UHJDUGLQJ WKH EHQHVLWR RP PDRYIQ B OR IQRW LVHDEXD G RH R <
WUHDWPHQW

o &ROODERUDWH ZLWK WKH SDWGHSON @ R B WVYOHRZRS D@F RYG RYLDGKHD O@LL]IH

o $GGUHVV QXWULWLRQDO QHHGVUHIMHEB QR B HRPY RQW D LDQSS0 HIOGHK ¥ H [R
PHVVDJHV

o &UHDWH HDWLQJ SODQV WKDW SQ®R FRWSH RBRMQHDHL LIQW DRV \G HIQ BLLW
SHUVRQDO SUHIHUHQFHYV DQGVWHNRRIXDRHVFXBDH QA X B H GKKEHGRIR B D K
&9' ULVN IDFWRUV DQG LPSURYH HBDI®RUM QRALYLIGIXDON @K RREPPYHO H |

= HLJKW JDLQ LV FRPPRQ GXULQJ\WDSGH UDFWHRIW P i Q WO SH QURHPRA.
DFWLYLW\ GXH WR IDWLJXH D @@ 8RIVRIPE BKHP® RGKHLUD §H WHDLEJK L B Dl
FRQVLVWHQWO\ EHHQ DVVRFLNWHRD QEWHK D HQD WHHG GLH/INWIRW DEEUBHLR
FRPPRQ LQ WKH EUHDVW FDQFHU SRBXW DADIQRF® Z IMXK Y LYVRR'V P RH WU
YXUWKHUPRUH H[FHVV DGLSRVLW3 UV VIW R R BHFW H G HAYFHK DDQQG LSORERIWA
DV ZHOO DV RYHUDOO VXUYLY D®HOMMKR XIIKGWKHGHT X P\W LRVHMFRD QL MP V
DGLSRNLQHV FKURQLF ORZ JUD 6 H5 L\ DODFPAPIDRAVL R Q H DVQIGR K BI KWD BARFO E
VXUYLYRUVKLS SUDFWLFH JXLO®WRKLBWN D HKAHTPRPMIQ\GZWX UNWYWRKYR XJ
+RZHYHU GDWD UHIOHFW WKDW  \RKIEVH DXWGHIDQRHY VR U YLK\R UV
GR VR IRU GLHW

o :KHWKHU ZHLJKW ORVV UHGXFH\DMXH DOWWKRRXI K NRPHUGDWBD G\WHEQHF
UHGXFHG UHFXUUHQFH DQG LQF YHDWDGUGIQGHPULH H G HH VY IUFD. ® DY L B
ZKHWKHU ZHLJKW ORVV DIWHU RW BDWHFXQW HQ PH UHHLG X MH ONRK/IV | BHUR KIH
GHYHORSLQJ FRPPRQ FKURQLF FRQGR@LBQE WXEHK DG L&OE HKWIS W U BHAMQH
ORQJ WHUP PDLQWHQDQFH RI ZHLBKW ORVV E\ EUHDVW FDQFHU VXUY

o $FKLHYH C  PLQ ZHHN RI SK\VLFRW KD PWUREWE ID@FR 28 RUKDW LEBLFIEV W C
ZHHNO\ $ UHFHQW UHYLHZ RI WKEHUHDMRAWF RQ BDH H B WY@ A LID\W WEDLOHRR
KDV WKH PRVW UREXVW HIIHFGX RIL @I BUG DI VW W\IDF HOUF W R B)X URG! QIFHH
OHYHOV UHGXFWLRQ RI LQIO DR®DWH\RLY/ WDBIEF H HADHUHV D O OR E H EHJ KK FSAR
H[HUFLVH

o &RQVXPH PJ G FDOFLXP DQG DWRXHR\GA HW ,B Qa5 WOVSSROHP H VW D W L
KLVWRU\ RI RVWHRSRURVLV

&XOLQDU\ OHGLFLQH ,QWHUYHQWLRQV
o (QFRXUDJH FOLQLFDOO\ PHDQLQJRXOUZNNJKWGXREWLRQ RIWRUHDDW VF D/
SURPRWH DQ HQHUJ\ LQWDNH GHILRIGN YDLGBEX VA L$H ® FFFOW H @ HRLQJ S\ HO/AR\
PD\ EH UHFRPPHQGHG IRU LQGLSIRNMMAV AKR \KDF 8RUWDQW DGR S WRYE
ODWW EHFDXVH KH LV SULPDU\ PRRN W@ HH QIQV IKRW BRPHKMHPGQD JF

- KWWSV PHG OLEUHWH[WV RU




o

» 3DLULQJ SURWHLQV ZLWK HDFK RHIRUBD QEWKDBW W P SGRPR\GHIMDV
SURWHLQV ZLWK VQDFNV VXFK DVXFKWMHVY H ZW\K K- O B ENH$ONRU G H QU
HDVLO\ FRRNHG DW KRPH RU SXDGWDAHKIHEQ DWH RHNHY B WR WHK FRKU DUMY KWL
6HH FKDSWHU IRU DGGLWLRQDO UHFRPPHQGDWLRQV

« 6WDUW WKH GD\ ZLWK D SURWG®IIDE G HBKVXHDO W RDSA R F RD/DH/ R IREZRI
WKDW ODWW DQG -HQQLIHU XVH DGO JHIL@XBAUEOEGWHWG QR VXJIDI

« 6PRRWKLHV FRXOG EH UHFRPPHQWR A QFKLHIXVBIUIK OL WHIDGEGXRUZ D M.
EOHQGLQJ ZLWK D SURWHLQ VRXREHF KIQF ®KE GYJ FAMD[NV NRIX UBSHD
WLPH DQG HQHUJ\

« 5SHFRPPHQG WKDW -HQQLIHU LGHQWLDIWH\D K RZVR QB KPW BN XL DX URX-EQY
SRUWLRQ VL]HV RI IRRGV I -H QMR HU HVDWPRID EX VL RU AXS X @ DEGD K
EH D KHOSIXO VWUDWHJ\ RQ WKH JR

= 6HH 6HUYLQJ 6L]H &KDUW 'DLU\ &RXQFLO RI &DOLIRUQLD

60ORZO\ PRYH WR D SODQW EDVHG IGYHW WIDFEIGHVI RI@Q G W R H UMY V@RIV [
YDULHW\ RI FRORUIXO IUXLWYV WDDF®YHHHWDGEB E LEDHLVOK L & 0 CRLIGRIN DMSHH
GLHW IRU UHGXFLQJ WKH ULVNO9IRDGW MD8W FBQPHHWHW XDQGE Q PISLE b
HDWLQJ SODQ LQFOXGHV D SGDEWIEDOVHNG BGKRWHULEFR LI | DXQVAV R R M VE
GLHWDU\ FRPSRQHQWY UHIOHFWDWKID QRWXW CITHNE RIQWR | 2 K HKO Bl G.\5% HDYD
FXOLQDU\ PHGLFLQH 6HH FKDSWWUSRBRRWOWPBWH HYZMUPDWLRQ DERX

« 2PHJD ULFK IRRGV WHQG WR ERGFRIOG 2DX\HU MIEPRQG WBHIDGR QHV
VHHGV ZDOQXWV FDQROD RLO OMGLZMOOSDQ VR HE ¥ N YW O E OFS\WU RD
LVRIODYRQHV D QDWXUDO S OGN WRP SR KD GHI DXQICP L Q DURRWRRXE W
GLIITHUHQWO\ LQ WKH ERG\ , WFIRQ WDIRU\Y D GW RGR FVRW H QWRHD DROMD RS E
ZLWK EUHDVW FDQFHU DQG EUHNVRDFEBAHFRYSRUDRUNG DK HS/DHU MRY
ODWW DQG -HQQLIHU V OLIHVW\OH DQG HDWLQJ KDELWV

« ,W LV VRPHWLPHV HDVLHU WR V\WD UM ER N\Q FIR U S RHUDWILL@U ZDHYQ DRV
IRRGV WR H[LVWLQJ PHDOV H OD UWOALIRIUWSLL®H KD 0DBN QRUUMHIGH C
« $IWHUZDUG LQ D VWHS ZLVH IDVKWRQ QLR RIUDPAV HH PR W HH R PRHIQ
DQG WLPH VDYLQJ PHDO WHFKQHQWWUHP B DO\8 DQ RMDD® RUXK HVR IR

= ,W LV LPSRUWDQW WKDW -HQQLIHQ LMVQISZBD 8 QHKGE PRI XRH QRHVRGL
DGGHG IUXLWV DQG IUXLWV LQFADMWWR RHOWXU RIG X FRHU WPLHFDHD @ HRHUGWG

» $GGLWLRQDOO\ RWKHU VWUDW HJLWW LRY JLIRARGHWVD WOGRK YIHV HD\VE GE Q B
VDQGZLFKHV PD\ DOVR KHOS SURPRWW FYDI\J BEW XEEG B PRQWXP SNAM R
EOHQGHG LQWR VPRRWKLHV 7KHVE\ IWXEKYYQDQE HWH J BEKLIFKOHNO DU
DUH DOVR ULFK LQ SK\WRQXW BDQQKWO b GE& PRRVLIR [K 16D QW KDWH B
ELRDFWLYH FRPSRXQGV &HUWDLQHI®RIUWVDDIRE &BiE & W DEIBHM A B K
DUH LQ VHDVRQ

. B'X$QGHUVRQE @D QFHU &HQWHU
. LRPD HIUQ)G D K8/QILY H UVR WY +HDOWK

= :KLOH LQFUHDVLQJ FRQVXPSWLRBXRIQIODIQMW RDENG DR RGHWDIRRHUHJ
FDUGLRPHWDEROLF KHDOWK EFWQWXPOWRR® FRRUIFADDE WX R ILRXNHQIGL
QHZ GLDJQRVLV RI RVWHRSHQLDD ¥ K LIFKKIL ¥ LUNFOW WH & DVWRP WEW DURF

» $QLPDO VRXUFHV RI FDOFLXP VXFEOIDA PROUM EQRDRD XO WE MH M KE
FDOFLXP +RZHYHU ELRDYDLODEDQIGWS OMDW M VD IDH) GRRFEWAKR B Q E P §

= 9LWDPLQ ' ULFK IRRGV LQFOXGHVRHWIMLBG G PYXNBORRPVOBV 2MHC
VXFK DV VDOPRQ DQG WXQD OLF®IXEH EBQELIQFILRD LVQR URHDF L A QW
KHDOWK

- KWWSV PHG OLEUHWH[WV RU




&DVH 6WXG\ 1R &DUGLRYDVFXODU
&KLHI FRP PROMQRXV XS IRU ODERUDWRU\ UHVXOWYV

+LVWRU\ Rl SUHYRQRMD LIOWQHVYHDU ROG +LVSDQLEWRPQW ZKWRKKEMUD RQHD
RXWSDWLHQW FOLQLF WR GLRERD W KB B UOND\E RUKIDWMR G X UHYX QW W &DIW'L Q IS
RU WDNLQJ FDUH RI KHU KHEO®IKW IGHH DADRS |G R DOAKURIIV SIRIQBKLY \D\@ B WKHME @Y
H[SHULHQFHV IHHOLQJV Rl JQLHIW QGJKBW BKUIR X EO H HG WHKBIWD @ & HO DHFHNOY
PRWLYDWLRQ WR GR DQ\WKLQQHHAMSI/UZ K D\R UR/D & BADRNDHKWWW R D VR FXRZ RY
DQG VKH LV PRWLYDWHG WR FKNWL¥DDQD AW DRW G E K QUS\VEYME® YSHURWP ROA M
VWDWHVY WKDW VKH KDV H[SHU L HQFG & X FRIGH 5Q HQWIXQ & AHORWEHVY R U YA DF
ZRXOG OLNH WR UHGXFH WKH QXPEHWJIRLIPSBVY YDA QVRVRB FPAGY RHYRW |
ZDQWYV WR HDW RXW DQG LV QRW RSIKS RIUFDDADHO K B B O WKH H U KK D RQ MAY ZN.RY K

&DUH WHDP PHPEHUYV

e« 3K\VLFLDQ

e 1XUVH SUDFWLWLRQHU

e 5SHILVWHUHG QXUVH

e 5SHILVWHUHG GLHWLWLDQ QXWULWLRQLVW
« 3KDUPDFLVW

e %HKDYLRUDO KHDOWK FRXQVHORU

3DVW PHGLFDOLWWRWRBRY JHVWDWLRQDO GLDEMWKWNHBWH®VLRHW HW Q BU
SURORQJHG JULHI GLVRUGHU

J)DPLO\ PHGLFDERWKWHWRAIMNWK W\SH GLDEHWHWWKHBU IKP&G RVWHEBSRG RR/IL
FDXVHV LQ XQFOH KDG 7 '0 BKUHR,QLFGNHGQRI\ &29v H D WHH © WWH G UFRDXXK
VLVWHU ZLWK 7 '0 DQG G\VOLSLGHPLD +HU VSRXVH ZLWK G\VOLSLGHP

6RFLDO KLRWHRMWJ KDV EHHQ PDUULHG \RWDDVILHBG KXGEHNQYEVARRIUNWDD @ I
EXV\ VWD\ DW KRPH PRP DQG KROVG BOXO&GWHE® D \HDHDROG GRBIKWHD
GDXJKWHU 1RUPD DOVR VWDWHWNHKH L\WDBW RRDA \P R VUKHHIL Y HKUR LRYLXYWHNV L G
GRHV QRW VPRNH 6KH GULQNV ROERKK®RRIFFDWLRQDEAOWREBNMWO\ G

OHGLFDWLRQV VXSSQRB8HQWY PJ GD\ DWRUYDVWDWLQ PJ GD\
$OOHUJLHV LQWRQHRZDQEYXJ DOOHUJLHV

'LHW KLYRARRD IROORZV D FRPELQDWLRQQRI WDEEAWMLK &GP & WHID BD' Q HG\L Ha"
PHDOV VNLSV EUHDNIDVW DQG WRHV WIQIDW NWK B HIUQ G DW KIHR LDPFDL ® VWD @/ SRLX
IRRG RQ WKH ZD\ KRPH IURP WDNLQB \FBUKHD W | WKKHU XPRVBEKW B H6® M RAKFDR B N LB
WRR WLUHG WR FRRN GXULQJ WKW K N QIFRZVP B KHONQ GU KB B UDWWMYKER X
QR PRUH WKDQ VHUYLQJV SEHQGE S ULXYULQOIKW K B PALOQ WHHDUE N F YD B HHWHOHE
EULQJV WKHP KRPH IURP ZRUN @& XWKGIX R\ VHCPVP HUH DHVGD EDADH W Y D RWHW R
ZLOOLQJ WR WU\ D GLHW LI UHFRPP® GISGERNLG R HV P HD CHROWK HRUV KB U
DOVR VWDWHY WKDW VKH OLNM®\WW R XFKVDQNPRRIRIGE E X W X& R GG W RHIOH B WV
KLJK LQ FKROHVWHURO 1RUPD VWDWHFXWKDLVY 1 @ DNFRHRSD FBVWU E X H B B/ RV

8VvXDO GLHW UHFDOO

% U H D NDI\RW Q G $0 GXULQJ DJULFXOUNRXQIEO KD $Y¥ HE/XW VD OR@ KD D \D
EUHDNIDVW RI HJJV FKRUL]JR QWRUWLOODV DQG VDOVD IRU KXVED

o FXS Rl FRIIHH ZLWK QR FUHDRHAODWRLWYWKI D WEV SIERXYWWIWWBURREFDVLRQD

6QDFNURXQG RU  $0
. FXSV RI FRIIHH ZLWK WEVS FUHDPHU QR VXJDU
. VHUYLQJV RI SDQ GXOFH OH[LFRIQURRWW BIPIW QB GDVFRQFKDV

e 6RPHWLPHY LQ WKH VSULQJ DQG VXRPRHW WD QDVR HDWYV FXS RI PHO

@08 - KWWSV PHG OLEUHWH[WV RU




IXQFXKVXDOO\ DURXQG RU 30

. FXS RI VZHHWHQHG WHD

. FXS RI VDODG JUHHQV ZLWK RQHMW XBXIFMKHPE HFX S DRKRG® E DQHE& WAR P QWRV @/
FURXWBQWDQGZLFK VOLFHV PXOWLJUDL® EWH DXSO O RD W POGR QR PWHHD v

e 4XHVDGLOOD LQ IORXU WRUWKBBYH RQW ENXD B YW W HFX R B RHMBXEEY U R'RH
WRUWLOOD RQH KDOI FXS SL@WR EHDQV RQH TXDUWHU FXS VDOV

'LQQEKWXDOO\ DURXQG RU 30
. FXSV RI VZHHWHQHG WHD
. R] FDUQH DVDGD JULOOHG HKNVNFRXS) ZRUWIR UNF W KRXHH RIXKDUMAN 8 VF R &

HJ VRSD GH ILGHR >QRRGOH RN SU@ XB@O @R BERIQGHV DV BRFEDYW NGO W
¢ 7TKUHH TXDUWHUV FXS VSDIJKHRHDIWEQ G OWRLWRHREQNKPT XDIHMBHU FXS WRI
¢ 7TDNHRXW EXUJHUV DQG IULHV HSLWIDFRWRQ JIO BFXWDNHRUDWYRES WIH-F R F

YHJJLHV

6QDFNV

« :LOO VRPHWLPHV VQDFN RQ FKLSWRHHWDFNHUV 3UHIHUV VDYRU\ WR
'ULQNVLQNVY WR FXSV RI FRIIHH DQGH® RRFD ¥ KB ¥ OR) OAZZBWHHQ HUED WH O\
3K\WLFDO DFWIPLIQXWHV ZDONLQJ LQ QHLVEBRQKRRG GIQRWVZEWNU DQG

‘DWH

9LWDO VLJIQV 5HIHUHQFH UDQJH

%3 PP +1J
+5 ESP
55 SHU PLQXWH

7HPSHUDWXUH p& p) a

+HLIKW |HHW DQG LQFKHV
‘HLIJKW OE

$EEUHYLDWLRQV %3 EORRG SUHVVXUKHBDSRV UTHDH VOEH USRX@GV ® L BH WPH. Q'
PHUFXU\ 55 UHVSLUDWRU\ UDWH

'DWH
/I DERUDWRU\ YDOXH SHIHUHQFH UDQJH

%03

1D P(T /
P(T /

&0 P(T /

+&2 P(T /

%81 PJ G/

6&U PJ G/

*OX PJ G/

&%& FRXQW
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% & FRXQW — PP

+E J G/

+FW

30w — PP
/ILSLG SDQHO

' PJ G/

+'/ PJ G/ !

75* PJ G/

7TRWDO OLSLGV PJ G/
/LYHU SDQHO
$OEXPLQ J G/

$67 8QLWYV /

$/7 8QLWYV /

$ON SKRV 8QLWYV /
OLVFHOODQHRXV
+E $g

37 VHEF

,15

&D PJ G/

0J P(T/
3KRVSKRUXV PJ G/

$EEUHYLDWLRQV $ON SKRV DODQIOQQWBRRVSPDLWDVH $67 D SDU\WDBWEBEM

SDQHO %81 EORRG XUHD QLWURRASORWH EDRRIXFHO®& &0 Q A KORQWE HR | GO

JUDP *OX JOXFRVH +E ¢KHPRJORRUQREE® +&D\FEWHBUERQDWH +KWGHRMN

OLSRSURWHLQ ,15 LQWHUQDWI\RQRWWLRRUPDOLWGUUDWLRRZ GHQULWT XOLLYS
PJ PLOOLJUDP 0J PDJQHVLXP PP 3@MD) O ISOIDMHO HW 3VRGIXRW K DRRELLQ |
VHFRQG 75* WULJO\FHULGH :%& ZKLWH EORRG FHOO

6WXGHQW $SSOLFDWLRQ 4XHVWLRQV
([SODLQ WKH VLIJQLILFDQFH RMWWKW SD ®ILE @\MCEHDD WHRZWBWWKHR GLDJIQRY

$QVZHWRUPD KDV DQ HOHYDWHG WULIJMDG®BUOBHA ®©WYMHW DRU G/ PUKG
WULJO\FHULGHY DQG ORZ +'/ LV D VLJQ RI LQVXOLQ UHVLVWDQFH

:KDW LV WKH WRS GLHWDU\ FRQWULEXxCWRQMHWRONKH SDWLHQW V KLJK W

$QVZRYWVLGH RI IDPLOLDO K\SHUFKRQIBWHWWHHRINROGW L) KR YKV VD MIER
I[URP H[FHVV VXJDU LQ WKH IRVYPRREI| JUDILQWH® FG UEWRKKNGU RMHY N & J DR
([FHVV VXJDU LQ WKH GLHW HV PQ Q YHHMNR/E WHG WL JDW HFBIVEY ON R- Q@
GLVHDVH DQG DEGRPHQ

/LEFRPSRQHQWY RI WKH PHGLFDO WUHDWPHQW DQG PRQLWRULQJ SODQ
$QVZHU
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o SGHFRPPHQG GDLO\ EORRG SUHVV)XQUMLPR GGLVARWDLD JFXKKLQOIHH V. P S GINFCHU \
+\SHUWHQVLRQ SULQFLSOHV >KVDVVLXE®XEF H G D\ DIDHW GL QRU H@FVUHHEIESKRR R
SUHVVXUH GRHV QRW LPSURYH )ROORZ XS LQ PRQWKYV

o %HJLQ DQ H[HUFLVH SURJUDPOW RV R DJIRDHD KRHD UWR U B BV[H FHXYPH QRWX D @V R
ZRUN XS WR WKLV JUDGXDOO\

o 5HIHU WR EHKDYLRU KHDOWK RRXQRXHWIHIDIL(RU JULHI DQG DQ[LH

o 5HIHU WR UHJLVWHUHG GLHWULDASADQ IRU PHGLFDO QXWULWLRQ WKH

o SHFRPPHQG HQUROOPHQW LQ WK H DR DR \GLDERUMH K FSRJHW K \Q MRS & G
RQ GLDEHWHY SUHYHQWLRQ PRVRDUWQSISRIUNHDFGRWR KL Q 5 FLISSHAY BRQ O M

o ODLQWDLQ DWRUYDVWDWLQ DW HXRL B \LZHVY W HO HQE KMVILQ@IWHLMVQ W RV KD HR W/EKE
IDW LQWDNH LQFUHDVLQJ ILEK\UI DWW DNWD NHQ G Q PFXE DYL ®R@E RVWID
5HSHDW D IROORZ XS OLSLG SDQHOL1RQP P RYVDED W R/ R \L\PBD\H B G WU B
DQG KHU OLSLG SDQHO OHYHOWLBPSGRYH FRQVLGHU UHGXFLQJ VWD

'HYHORS QXWULWLRQ DQG FXOLQDU\ PHEGWFRQE ERQYGIWUWHRWLRQV IRU \
$QVZHU

IXWULWLRQ DQG /LIHVW\OH ,QWHUYHQWLRQV
o ,QFUHDVH GLHWDU\ LQWDNH RQRBRMRHPHID | DMdWWD FDLFAG LLQ/FKO XDEMWV § O B [
IRRGV 6HH FKDSWHU RQ ELRDRWWDWWLRRPSRXQGV IRU PRUH LQIR
o SGHFRPPHQG WRWDO IDW OLPLWHG MERWDNW RV D WX WDRWHISODKEGHW H B QVE
PJ GD\
5HFRPPHQG 1RUPD FRQVXPH SORQW BG\B D GRIGIVFEQS WHWH U RFOW PRWH L

[o]

o ,QFUHDVH LQWDNH RI IUXLWV DRQBUWYHIHWBHWHEDVR DW OHDVW WR
o *RDO ILEHU LQWDNH WR J GD\ RRRHQ DQG WR J G

o /ILPLW VRGLXP WR PJ GD\ LQLWLDOO\

o

/[LPLW DGGHG VXJDU WR WVS RU J GD\
,QFUHDVH IRRGV KLJKHU LQ SRWDVW.IX®H RMHOAHMIXIPROQ QGKEDPEQXBV |
WR KHOS SURYLGH SDWLHQWWRXIUWK KWBRIQUQERDWHPDYEGRIHSXWDEOH

« ([DPSOH 3RWDVVLXP )DFW 6K HE RUEROW RRGMORRDIDV QY WLWXWHV R
= ([DPSOH ODJQHVLXP )DFW 6KHHWRIEBEW & ROWLRQDWOLQ@VWLWXWHV RI

o GHFRPPHQG DYRLGLQJ JUDSHIUXLWKFARQVXWS W LFRHG ZRDWHRODNLQJ

o 0D\ UHFRPPHQG OLPLWLQJ FDIIHLQK EXWRQHFLEDEHY QUDERY V % P FIMKIRK
PD\ QRW DGYHUVHO\ DIIHFW K\SWWDWH PDL\REH BB G HV RPIHD BRIIRHHKFH UMW
FDQ LQFUHDVH DQ[LHW\ DQG LQVRMGLDL WK BB RWH [ Q URHIG LVQGLHDWY /& |
UHFRPPHQGHG

[e]

&XOLQDU\ OHGLFLQH ,QWHUYHQWLRQV

o $ NH\ LQWHUYHQWLRQ IRU 1RUP DHZL OWRE HUH N &/ DKUDIQM R ® @ 8 QMIIRR.
FRDFKLQJ DQG H[SHUW DGYLFH RQ ®&RY 2DR WEPWH DV H X® P HH DRERML [RIL

» &XOLQDU\ VNLOOV WUDLQLQJ L\D'QRWALFO®W DG ME DEH ¥ B K VNHQ RRZWY PIOf
RQ RSWLPL]JLQJ FRRNLQJ IRU KHU OLIHVW\OH

« W ZRXOG EH ZDUUDQWHG WR SURPHGHRBNV® X UV¥XNKWR/ KEHDOEF K QFRIR
DQG PHDO SUHSSLQJ WR SURY HBHKIHOUPWKZ LIVQK WWHIGH. MVWGRVR D \D @GR HNHHE
FRQVXPSWLRQ RI IUXLWV DQG Y NXHP\SWER B VRZ K\LIDNMH® M AU R D VUL WATRD
LQIRUPDWLRQ 2WKHU FRQVXPHU UHVRXUFHV LQFOXGH

» 6WDSOH ,QJUHGLHQWYV |IR$PHULFD QHHDUW $VVVRFLDWLRQ
= &RRN 20FH (DW 6DIHO\ WEFERGHPR RIV IXWHULMWLRQ DQG 'LHWHWLF\
« 7KH  %HVW %DVH 5HFLSHV \WORWQDNHHORQJ OHDO 3UHS
o ,WV DOZD\V LPSRUWDQW WR UH PRENQGE RH. @K Z WOLAD GHLAN.@GRDMH/GD H HVEK O
ZKROH JUDLQ EUHDG ZKLFK DUXDERIVKRRINIKQUQ Q& W HEQ G MYPE® \W H
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« $OVR UHFRPPHQG RWKHU IRRGV\VEKDXW BG HD K LM® DLRN VL BFH U WIKIDX\W\WPE
WR XVH D FRPELQDWLRQ RI IUHVK/DOR]IRQ \RU FD QQHHIH WIIREZO W REBEE
LQWDNH

o 1RUPD VSHFLILFDOO\ VWDWHG \RKDGNW I WHi \L \E XWW.W LRLV E DG Bl R GURRRIEE
LV LPSRUWDQW IRU 1RUPD WRRUWKH LFCHQ QPOMUHL IVQ IFRQ KB FCH/F L RUQIRVQ M\
FDQ HDW LQFOXGLQJ WRUWLOODYV

» IXWULWLRQ HGXFDWLRQ FDQ LQGFOXE H VG LOLHPUMWQW. M8 S HV RH |EBM BRI
WLPLQJ DQG SRUWLRQ VL]H RI ERKERKDGWD WHIWVY LOLPL WLWR HDFR P |
« 'LVFXVV ZLWK 1RUPD KRZ WR LQFUHDWFRWKHGHRRQHLUQPDKRY WR K
WRUWLOODV RU QRSDO W RIUBMLLD DPR X @R LEW DGR ) W& R B/D IOGIR/U HID WH

o :KHQ UHFRPPHQGLQJ FKDQJHV LQVGLRMS\WLNDRQW FRRQ DX F 8 WV ~ZE DMWF\R R
ZLWK DQG RU HDWYV

« $ GLHW SURPRWLQJ GHFUHDVH G RFAKQUED WRIGH | B &/ DLW R NGIVZ R X BDKR IL
ZKLOH GHFUHDVLQJ DPRXQWYV RBIHEXMKDIS W HWD URBQ R FMKRYXWHWDIGEIW
RI W\SHV RI IDWV LQ FRPPRQO\ FRQVXPHG VROLG IDWV DQG RLOV

» 1IRUPD PHQWLRQHG FRQFHUQV BERR® & DANWKRX\ K K/RKQH P& H.IVY RKOK DIQH
RWKHU OHDQ SURWHLQV UHFHQWKR®WNIWHKR KD RIHYG Q R IWVKHISYOR. LS. Y
OHYHOV ,Q UHFRPPHQGHG VHU YLRS MLIMHKHDERX WH DRWXD \R SWQR Q |
LQ FDORULHY DQG WRWDO IDW DQG KLJK LQ RPHJD IDWW)\ DFLGV

« 2WKHU SODQW VRXUFHV RI RPHJBV IDDVOQXDAFL GIVQLA FOREB F RILD VH

o 30DQW VWDQROV DQG VWHUROW DR K HDOY B WRBR W W XG\ .\ M\ HORYS-HLEWC
LQIRUPDWLRQ DERXW SODQW VWDQRQ\ DRBGWWWURONV BOR DR ¥ W,
PDQ\ ZKROH JUDLQV 30DQW VWHBR®VHDUH WR\RB L RH HILDOQ RF HSDASQILQ
SLVWDFKLRY DQG DOPRQGV 'LVFXWQWMVKD1 FEWHP D HKORZL WWK HF/BHO 0D IRIGTE

o ,W LV HYVHQWLDO WR PHHW LG H¥FMWGWNOG IZW HR @ DWKIHQ JH-ED HEWIAHS|
WR DVN 1RUPD KRZ ZLOOLQJ VKH ZRXO\G EB GVRV\WZ D E R BW \K HLLD F2XKOLLFQXL
VXEVWLWXWLQJ IDWV LQ UHFLRRG KD SWBEWHBQ RROSVHSDLORHFR Q!
IRU UHFLSHY DQG UHFLSH PRGLILFDWLRQV

o 7R LQFUHDVH SRWDVVLXP PDJQHVLXMRGR®B A EVXPP%RUWMD QWGWR LR,
LGHQWLI\ DPRXQWV RQ 1XWULWIRQP)REW Y O BREROWLRMH FKDSWHU

o :KHQ UHGXFLQJ VRGLXP LQWDNH [RWKWUWRSRYRD\QW QWO BGVRJIL\DEXH
WKURXJK DGGLWLRQ RI LQJUH@LKEWEVV XBK AN Y D@ BUWSNSSHU

« 6RPH VHDVRQLQJV LQFOXGLQJ KLELVFXWPRRG FDHGDRPRP PHOHWHG £
QRUPDOO\ FRQVXPHG LQ D GLHW I IKRXHY R U DRARAD.QO \B DR\Q R(IL G HDED
1RUPD ZKDW RWKHU KHUEV DQG VSLHHW R KH WBI\J X B W H @ B RU N CRRLY
LQIRUPDWLRQ

« $OVR 1RUPD UHSRUWY HDWLQJ VIDIIWBG\Z LEKLFKDWH R GGWRK E 8 VKR UKFIU@
LGHQWLI\ ORZ DQG QR VRGLXPREDBWHRIQQWR KN \GKLHH WDMQICQ FRD O R L
VDQGZLFK PHDW VXFK DV VOLFHGRRRWFRWKHG P KDRMNH QY EW\M OVUMW
FDQ DOVR EH KHOSIXO DOWHUQDWLYH WR FUDFNHUV DQG FKLSV

o )RU UHGXFLQJ VZHHWHQHG WHD FRQMXP S WWRRD \VER! & HPDSH DO HV R GLERH
RI ZDWHU )RU LQVWDQFH LQIXVHRDOMQIW ZLWK IUXLW RU QR VXJDU I

&DVH 6WXG\ 1R /LYHU 'LVHDVH
&KLHI FRP SMWWQWLYHU

+LVWRU\ Rl SUHWDOQVLVODQHVWDU ROG 3HUXYLDQWWBQ (ALWHK GRYBDFRK
DSSRLQWPHQW ZLWK KLV KHDHQWMK FOWML BV H-XP Q@ Q W K H URIX WHR BRLQ B W HRO@
UHODWHG WR KLV WUHDWPHQRH S DPIW H+RIQK PR QEVHL N @/ M@V Q CHIUEEG VKH \DIOZ D}
UHSRUWY KRZHYHU WKDW KH KWVWKDWQ LWU\RRG WRRU | RE) O REZXWN KEG H/BINH NUL X
LQIRUPDWLRQ IRU 1$)/' EXW KH IHH®WD OKHHOHRDE@DWLR KL Q W FXOWX
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&DUH WHDP PHPEHUV

e« 3K\VLFLDQ

e 5HILVWHUHG QXUVH

e 5SHILVWHUHG GLHWLWLDQ QXWULWLRQLVW
« 6RFLDO ZRUNHU

e ([HUFLVH SK\WLRORJLVW

3DVW PHGLFDICD BQRWIRG\ZLWK 1$)/' \HDUV DJR DQG K\SHUOLSLGHPLD \H
)DPLO\ PHGLFDOWKMWRUWK 18$)/' K\SHUWHQVLRQ WEXYSBHODESGEHFPPDLD

6RFLDO KXWDWRIWM PDUULHG WR 3DXOD JHWEK MK HW KBY B L YFK L Q GLUHH Q< RBRNU X |
PRYHG WR WKH 8QLWHG 6WDWNV 68DQLVKHD QGLRQREZ®\PLRH P D OL RQIAL Bk
GLHW DQG WKLV KHOSV KLP IRHO\ FORUGH FRRAVDMHUFAV HE6H WIR UKW IIRPUL DK OLRF
SK\WVLFDOO\ GHPDQGLQJ +H DQGQKLWIFOBDO\IRID UMK HRWR XEIK PROQIPHGW GE X
VWUHVVIXO IRU WKHP -XDQ KWVUHGDW RE XSW LIQHN K DIVRV WIRISIS BI\® SS\WULL@AH. @ H D
ZLWK 1$)/'

OHGLFDWLRQ VXIS\SIAHPHQWY PJ WDEOHW GDLO\
$OOHUJLHV LQR®AOHUDQFEHYV

'LHW KLVWR@\IROORZV D WUDGLWLR QDG \3 KUWRY ILHDHD GPLRWH DRGQ W RMUFHXK A
GHVFULEHV WKDW LQ KLV FXYGWBUHQJIRRG HDWRQYH W DD&EHE LIRQ D BU3 HPX
IDPLO\ +H KDV KDG SDVW SURY LEMHUNWDQHG RRWHIRE WKW DG L VERW W KRHD 1
FXOWXUDO IRRG SUHIHUHQFHIALQXDWRUHB ¥R UG W XD W [D\WQ B HAERUBRK \\G K B WE
KLP +H KDV VHHQ UHFLSHV IRUJWKtDOBPGLWBOBBQHBEQRZIHWUERH DY G BH
ULFH EHFDXVH KH JUHZ XS HPWRIQKLW KIRWKG G LW A RUIQAW KYDQQISE/RMXY
NHWRJHQLF NHWR GLHW MG WHKDMUKH VEIRX-OG GV H B N WRH\Q J3 R YD VDR
VWDSOH LQ KLV GLHW DQG -XNQHDMERQUWYKWRDW KH IHHOV JXLOW\ IR

8VXDO GLHW UHFDOO
%UHDNXMVXWOO\ HDWHQ DW a $0 &RPPRQ EUHDNIDVWYV LQFOXGH

. EUHDG UROO ZLWK R] FKLFKODWHROQVIDLWRBSSRQN WISEMD RO\ ISPRIMWHRI
WVS vXJDU
. WR WDPDOHV PDGH ZLWK HJAIVFBRQEH AIWWDBOWHS VXIFNSV R

IXQFKVXDOO\ WKH PDLQ PHDO RI UK &R®PPFRI@DOWHIF BMV DLLOFDOXE 1@ R R

e« FXSV ORPR VDOWDGR VWLU IHWEHBYEHH| EKW IR IYEKHWID EQFW VHGM R DK
ZLWK OLPH MXLFH DV WKH GUHVVLQJ

. R] FHYLFKH VHUYHG RYHU BXBLRIKZ®@HWM XERH WRIPOMWRD GERBXVEHQJ 2

« $UUR] FRQ SROOR FXS RI FLOD QW QR \VAKUYWHG UALAMKZR QK K DRO]I FFKLSF SH D

« 3DSD D OD KXDQFDLQD SRWDWFHLWHU YFXGS ZRM\KS L K\D BIGH E R/ IHO VAIBKHIM J \

« 3DSD UHOOHQD VPDOO SRWDW RRIXNQWGWEH HIGD DIGVRK QR R K VG U I XISR RIIH VK
FXS Rl VDODG SHSSHUV RQLRQV DQG FDUURWYV

'LOQQMRPHWKLQJ OLJKW XVXDOO\ HDWHQ DW a 30

« :KDWHYHU ZDV HDWHQ IRU OX QKD D\ D DERX¥D WHQ| IRRIUGLLER@HW KRW Z D\
e« $ R] VPRRWKLH HLWKHU MXJRLWXMWILFR RU MXJR HVSHFLDO IUX

'"ULQNVR] Rl FKLFKD PRUDGD EHYHRWQH ZD/GHHUI UR O RBBRQH FORYBD\ VX R
FRIIHH LQ WKH PRUQLQJ R] RIRZDAMDHURRFEPYLRQDO®\ WRMHY ZHHN

SK\WVLFDO DRWQYZRWNY DV D PRYHU IRU D KIRFORVRRNYIRQI IPRFEDO S RQY/GE RD
KLPVHOI YHU\ DFWLYH

9LWDO VLJIQV 5HHUHQFH UDQJ 'DWH
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%3 PP +J

+5 ESP

55 SHU PLQXWH

7HPSHUDWXUH p& p) a

+HLIJKW IHHW DQG LQFKHV

'HLJKW OE

‘DLVW FLUFXPIHUHQFH LQFKHV Q IRU ZRPHQ IRU PH
8VXDO ERG\ ZHLJKW OE

$EEUHYLDWLRQV %3 EORRG SUHV¥XUKHBSRV ULHDHYVOEH USRX@GWV B L BH WH @
PHUFXU\ 55 UHVSLUDWRU\ UDWH

/IDERUDWRU\ YDOXH SHIHUHQFH UDQJH 'DWH

1D P(T /
P(T I
&0 P(T /
+&2 P(T |/
%81 PJ G/
6&U PJ G/
*OX PJ G/

1RUPDO SUHGLDEHWHYV GLDEHWHYV
!

+E $

9LWDPLQ ' QPRO /

&% & FRXQW

1% & FRXQW — PP
+E J G/

+FW

/' PJ G/

+'/ PJ G/ !

75* PJ G/

7TRWDO FKROHVWHURO PJ G/

$EEUHYLDWLRQV %81 EORRG XXUWMB RQRRR® JFHD XK %O HFHREFCEROU L'GHK GJ O XGHRAM
KHPRJORELQ +&2 ELFDUERQDWH KFGHQNHWDWRSEREWRWHLXKLI SRWBQWILX
OLSRSURWHLQ P(T PLOOLHTXLYBIOGH®WMWDLRIHUPQPRIOIU DD QRPP ROH  BWEUL J OAHFIL
%& ZKLWH EORRG FHOO

BWXGHQW $SSOLFDWLRQ 4XHVWLRQV
:KDW RWKHU FKURQLFDAR G LW LUAYW QRHXBRV 1$)/'"

$QVZHB)/' LV FORVHO\ OLQNHG WR PHWDEWORELWKDGLIR PRIU 'MREHW D-K®D
VIQGURPH LV GHILQHG DV KDYLQUDBWRU\RI KN SHUMBDOQWRIZRQRB K L1JK OWH
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LQFUHDVHG ZDLVW FLUFXPIHUHQFH SUHGLDEHWHYV

-XDQ KDV D KLJK WULJO\FHULGH OHWPYH®/ KHDGYR GRX KVSHUWIKGVD
DQ LQFUHDVHG ZDLVW FLUFXPUHWHOQED IRR RHWBEROLP O/ORBRR® H D7
WR FDUGLRYDVFXODU GLVHDVH YQJ GHDYHHWG WP HIWDE RE HV IDVEQ RIDWIE
Rl KLVWRORJLFDO SURJUHVVHEDRWRW QR (CDQOF FDKORD E B X\VWWH P RMMRWHD MLOQN
DVVRFLDWHG ZLWK LQFUHDVHG P RLANBIDQ MH UYL VINQ IG) PR YU HRW 8O KHI

&RQVLGHULQJ WKH VRFLDO GHWHUPLQBE@QWKDRH KRIDHOBNIKH GEZ X D WH QW&
GHYHORSPHQW DQG SURJUHVVLRQ RI -XDQ V 18$)/""

$QVZHNDQ LV SDUW RI D UDFLDQ WW KE&DHWPRWRRQW\P KLH UDQW. O R
SURILFLHQF\ +H DQG KLV IDPL®QIGDWHK HD O HBRW MWGWIQLAR B YD WWW K N \S
+LVSDQLF PDOH DQG KDV ORZHD\ \ERF DR\H KR QIRHPW FU I WND \WNRY GKRY EPDRI
GLVHDVH SURJUHVVLRQ DQG SRR KRIDVOMREP ') HZ X HY LHR/QAKIFEISQ\R |
SDWLHQWYV ZLWK 1$)/' 6HH FKDSWHBX O \WRXW DXODN KEHHD WEIIRHUG D\S B R €

&RPSOHWH D FRPSUHKHQVLYH QXWULWLRQ DVVHVVPHQW

$QVZIBU \HDU ROG 3HUXYLDQ PDQ SWMW¥HGWW DY DGHIJ KIDGV IE D \Q @ RUHN
UHFDOO VKRZLQJ DGHTXDWHNNL QREDOR KIDH EQG G WVRWDHE OG0 WERW DVKBHO
HOHYDWHG WRWDO FKROHVWHUROH V' /L @RI @ 5* 1G5/ H OWH D3UM. RDJQGL RV
LV ZLWKLQ QRUPDO OLPLWVHUHW K NVKIRGZY D QGUSBW WH Q ¥ BSIBIHEBIXQL |
DYRLG VXJDU DQG FDUERK\G U DR K LEFH FDHX VHHHW K HU R VW U BLBB3 @ @ B FIDt
SHRSOH ZLWK 1$)/' DUHQ W FXO WXHMD\O O X LUGMD\H MOLQ WDWYR QIL B RIVWED WR(C
VWDSOH LQ KLV GLHW &XUUHOQWGLYQYDRMNYVK R R XIHKRXND W R il GBSOVD O
7KHUH LV URRP IRU LPSURYHPORX\Q Y QWX \BBG LD WR/QDRIGP R.E 8 UOW ¢
SUHYHQWLRQ RI GLDEHWHV &9' ROUQAGV KK B HUDWHD \BIKR QL RDMAL\H@NPY | 6
EH YHU\ DFWLYH :LOO SURYLGH DXWUKWDR QY RKRDQWHO L@QLHIRD QQ D
LV UHOHYDQW WR WKH SDWLKQ® EGSHELBDQ WRQKHGH UL L RN @ MFEDLY
WUDGLWLRQDO 3HUXYLDQ I|RR GXVIWPLHOHWR/D W RQRB HIHMG KWY. R@D GRW D G M

/ILVW FRPSRQHQWYVY RI WKH PHGLFDO WUHDWPHQW DQG PRQLWRULQJ SC
$QVZHU

&RQWLQXH OLVLQRSULO DQG WRWQR LGRS WKSHH'ULWWQ VL S S SR B F IGH HW
LPSURYH K\SHUWHQVLRQ PDQDJHPHQW

&RQWLQXH OLIHVW\OH LQWHUY 88 LR QY RRLG L §)J ' UMD IGQ K\G DGR \B\W P D
LQFUHDVLQJ ILEHU DQG QXW UH H/@W UFH\K D K HZHIONDK D ¥ DKUHEDRCKW®& U DWW V
OHHW ZLWK GLHWLWLDQ WRWIULMFXKRY BXERKRHD@®D WHRPW DQW QX
5SHSHDW ODERUDWRU\ YDOXHSD\@LHWYR VPRIDOKKEW DR H i WD DO DG d
XOWUDVRXQG IRU IDWW\ OLYHU GLVHDVH UHDVVHVVPHQW

'HYHORS QXWULWLRQ DQG FXOLQDU\ PH@GWFRQE ERQEILUWHRWLRQV IRU \
$QVZHU

IXWULWLRQ DQG /LIHVW\OH ,QWHUYHQWLRQV

JLUVW LW LV LPSRUWDQW WR ONFRODQUHIE WK BW K'Y 'VILP SO H PEEREKRE
RU JUDLQV LQ WKH GLHW ZLWKQG DQHITXRMHY VHEH UR R G X DIDQ@IH W XR.IF E
PDQDJHPHQW ZLOO EH WR HGH¥ DRW H DVKER & DONIDHDHW D@ GV KEHE RETHE /W HHE
DV H[FHVV VLPSOH FDUERK\GUDWHYVFXY VKIRQ GRA W KR E LIR FIKHHDLW W (
UHFRPPHQG WKH <®RXJXE HWHIG HBEW'W HEREHUMWL /X VWLJ

KHQ SRVVLEOH GLHWV ZLWKDDARUWWE G- DV\H RIKQ G UHDQWH-\F KDMy&H 5L YADK
OHGLWHUUDQHDQ GLHW FDUGBBRMYHIUER OLKRIORBWEHH W Q¥ RXBLODNY B C
EHQHILWYV
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*LYHQ WKLV SDWLHQW V FXOWXKDQ@ URIKG PPHQ E UGD MWD W BGAVK\EVDRSS E
OHGLWHUUDQHDQ GLHW KLV KHO.®PWKRFDQFHRW R B DADI) K HRDBIWAHIGA VO
GLHW VXFK DV LQFUHDVLQJ QPUHD\DIAGE PRIFRXDEOM X QDWIH G DI WU L
WUDQV IDW LQWDNH 'LHWD U\ LPPKSIRUIM QWK K RQ @ HPFDW. QR\D RQV W HRIEMU 1S DS
FDQ ZRUN ZLWK WKLV SDWLHQMWDWKRY GBI HKWILOQAK X FGIL\M WD VISIHRQNWU RDX
DGRSW

7KLV SDWLHQW DOVR UHSRUW¥ O VFIUWMHGH® FREHRRE KB WHHRRHUMHWIN Q,
KDYH D SURIRXQG LPSDFW R QKWRXWN BRRHW Q WK D (KG1 IKQ W KK FID ORVSW R
UHVRXUFHV DQG VXSSRUW IRUH EPB QWP WQ R X JKQ\RR\G K B IRYW B 5 W
WKH SDWLHQW WR KDYH DGHTXDWH DFFHVV DQG LQWDNH RI IRRG

.l WKH SDWLHQW KDV DGHTXDWHRPPHQGD W RRIRR @R R ® & DLOWRR B Q ROB
FRPRUELG FRQGLWLRQV WKDW OUGN'FRPFERYCL @V \KRFLDWHG ZE&WXEH
K\SHUWHQVLRQ $GGUHVVLQJ FDWZELRKOGEH WHHS RQW D QY V 8 H FWGLE\DHE®D \
LV WU\LQJ WR DYRLG WKHP D[RO VFRUHER K HWU BWAHRG B B @&/ DIQERWM PNEHI WEKH B U
VXSSRUW JOXFRVH OHYHOV IRW $MRBGIHQ D W DWBARAK\IRWD & HIVE K@ WRD
UHODWLRQVKLS ZLWK IRRG DQ GDRR\QO HDIGR WR RW KRHIU EGILKVIRUGRMWWH G H

,QVWHDG WKH SDWLHQW VKRKH\G R) HIDUWE RE\RGYXVD WK H D QWKW B XZK ROR
DQG WKDW DOVR DUH KLJKGLBDIWLE R K\ GWDWKHU W KHQZDGRME HY Q@ GF R R W
FRQFHSW RI UHVLVWDQW VW DIUF KD\ FEIHQDEHY L\DMG) RVRXG H & BVEKG V KU | RY
ZHHN WKHQ UHKHDW WKHP VR D\GVWSR IDREZGW WKKIHALKIHLUO YIRHPHQO R D @R |

,Q SDWLHQWYV ZLWK 1%$)/' DOFRKROGED & DEH 3 FRJIDHW RUR R UD Q IGKIDDV
7KLV SDWLHQW SUHYLRXVO\ FROQBXWH®GR OWRR JHEHHAR @ VXHPW \G DORB KR
SURYLGH VXSSRUW LQ FRQWLQRQW)N RMRDPERYKRPH -OLLP KW B G WER RFDUH L
KLV LQWDNH RI DOFRKRO

5HFRPPHQGLQJ ZHLJKW ORVV RPD\OGRIRW BEHWLHIURE ZUDWKH1B)/" E>
H[HUFLVH LQ WKLV JURXS PD\ EH EHQHILFLDO

7KLV SDWLHQW V KHDOWK FDUWH ZSHIRXMG MWURYV HVKRRNUICHG XFRR.@QWWHRG 86
GLVHDVH SURJUHVVHV D SDWLRIQWAUMDVNVIR8QRD WEXQW H IGWZ RRUK®A
LOQGLFDWRU RI PDOQXWULWLRQ

SDWLHQWYV ZLWK 18$)/' VKRXOG GHUHWYVRQVRN HQ PRAWULY LMG UHYIEQ ¢
SUHVFULSWLYH H[HUFLVH UHFRMWTHQ®EWORWYYV PG KODFMIHHPNGQHMKWYV L

7KLV SDWLHQW LV GRLQJ VRPIHQBK\QEDIOWDFRX.YE WA HDMWP ERWVSE MER X
LOQWHQVLW\ DQG GXUDWLRQ WH/G WK DR\Q BV ®I\U HV B H HS D WR. IHV MG ROSRDVIV IE
FXUUHQW DFWLYLW\ KLV KHD®RHKHFDQHR WHDW L RIQR B B REX R/BAM B PV V KRR
ZLWK WKH SDWLHQW WR GHYH@RISHDRDIQQIGQFW B XD K H\G SFOMLYY LRW R R

&XOLQDU\ OHGLFLQH ,QWHUYHQWLRQV

o WLV LPSRUWDQW WR LGHQWLHVU DB GWLKDQ\H W KNV\R XOUFHH \D DEERB@QW X W E
VRFLDO EDFNJURXQG ,W ZRXOGQEH BH QRIXDX\® RPHI\IWPRUHXR S W@ 8D Y
RI IRRGV WKDW -XDQ HDWV ,W LVPPRRP®R Q HR$RRDQEO & LIRUWSU B BDILD
FXOLQDU\ LQWHUYHQWLRQV VKRIX®G KDELMKG H. WX R QOO ID6 V@& \ (IFELHDY
FKDQJHV ,I WKH 3HUXYLDQ GLHAMDRV IQR W VI IDFSLSAULRDSIU IWIRW\M KWLAE BLH@ R QF
GLVKHV DQG IRRGV 6HH FKDSWHWULWVRLRB[BR X QMM GRIQRIX DXNHVINNIGRRQXG
PRGHO IRU HQJDJLQJ ZLWK FOUW®WYAEM GLYHUVH FXOWXUDO EDFN

o %HFDXVH -XDQ KDV VKDUHG LQWHUNMW RIGI® LTRX B WWR Q W Z IR XIRXBO/E BRI
UHJDUGLQJ WKH SURV DQG FR QNPRIK® Y H] HNG WK EBW HDAD W WRWXK R XBIUED! BiH
LV DOVR D KLJK IDW GLHW ZKLBKSDRWNM® EN ERWW UB)/Q GLHFBMKVGE IIRW
UHFRPPHQGHG PDFURQXWULHQW GUWOWBREXWPRQJI RGH$X/D WD ULVE HFK [
ZLWK WKH VWULFW PDFURQXW WDIW QW H. Q @ DIDH HUBHF @ W P SIMUGTDWRLHRAGAR VM1
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UHFRPPHQGDWLRQV RI KHDUW KIHVOFOXW KL @L MVKW Z QWK F DX DY Q RAXN HDMRE G-
PRUH LQIRUPDWLRQ DERXW WK HHWW R/ GH HW ISYGHRWKHU SRSXODU G

o -XDQ KDV H[SUHVVHG JXLOW DERRKWWVHIWHQRI FHRR\GDLQ ORR'GIV DX H B
UHODWLRQVKLSY ,W LV HVVH@WS DI MRHRORER U QR IVQVW E XROMNKUHEEE HRY
ZHOO DV QRW WUHDW DQ\ IRRG RIBRZHW DQ® SDRWDLIFGLDQ J. REXMCREGLHY |
GLIIHUHQW IRRG JURXSV DQG WK SWHRIO HM UQP R M Bl OLVQK RLLP N WAL B@I &R (
EH\RQG

o ,W LV KHOSIXO WR NHHS D FR O/ MAWLER.QVRR Q Bl 6 LSHLY OW KRDIWGRKIL SRULIKC
FOLQLFLDQ PD\ VHH (YHQ KDYMLHQWNFKBB DN WWIROG HP RQRW UDW HD FEX(
RI D QXWULHQW ULFK WUD G LWA.LRQD/OWFR DVW DO [ 3HIUXW DR QB0 L WW/ A
IURP -XDQ DQG KLV IDPLO\ KRZ WKIQJSHEBEDQW \P MIXH\Y XAKD VD @ & DISIOH
QXWULWLRQ HGXFDWLRQ WR X'8H WWRIDD QDJIR FXDWQ R Q\ WK KGIBHBHMKRG
KHDOWK 6HH DSSHQGL[ % IRU URBLSHNLBE® G B BRMPMLGREDMW LRQV

o ,W LV DOVR EHVW SUDFWLFH @& R EWMUZEXM RR QV K H \VGRY LHAUHY/QIBY BRI P R
DFFHVV WR IUHVK IUXLWV DQG YIHWHRNO\E ORR/G DVKENE CFDY R QEBHEE@ENN
FRPPXQLW)\ JDUGHQV DQG JOHDQLRU BRRHUIARUPBMW ERQ DERXW WK F

&DVH 6WXG\ 1R OHWDEROLF 6\QGURPH
&KLHI FRPSOGIDHQMU DQQXDO ZHOOQHVV H[DP

+LVWRU\ Rl SUHMPRWQ A O/BGHVE \HDU ROG PD@LWR \KD\WQ FDHGBLRADYON WHH@V
ZHOOQHVV FKHFNXS /HPRQG IZVWR WBQBY W HKE VL @ COR-RIGU Q U @ B \FORUNIV ZIL MK K
VXJIJHVW KHDOWK\ PHDOV W KW ROQU H+ H DLWA FAKRJ IPRDXWH LIRKH  BK RX\O/G WERY O\RCE
SUHVVXUH ,Q WKH SDVW \KXWVWRLKDY LIV WQMHH FKIUQ HBGLW R XUWH SIDQ G
VSRXVH ZKRP KH ORVW WR FDQFHWGHVKBRL®LYRE H BRH ZHDDKWMKHU I £
UHVXPH KLV SK\WLFDO DFWLYLW\

&DUH WHDP PHPEHUV

e 3K\WWLFLDQ

¢ 1XUVH SUDFWLWLRQHU

¢ SHILVWHUHG GLHWLWLDQ QXWULWLRQLVW
e« SKDUPDFLVW

e ([HUFLVH SK\VLRORJLVW

3DVW PHGLFDIOGIQIMWRNRQH ZKLOH LQ FROOHJGHYHR®H \HDQAH D IRZ YHWR®
.QHH VXUJHU\ UHODWHG WR RQA® JV ®RUNWL BDMKN \L W R QWKOLBAHE AWK DX\
\HDUV RI LOQODFWLYLW\ WDNLQJHWDUMHQRI AL IGIR I+@5 ZWHHOSD L+4JD VR{BUDSA) HEVR/X® HI
KH zZzDV DEOH WR FRQWURO ZLWEKUHYARXINVVEQRKGVVKIBUFHOH Y QRINR/Q D (
PRGHUDWHO\ OLPLWV WR EHHUV ZHHN

)DPLO\ PHGLFD@QVKQVAMRVMN\ 3RO\QHVLDQ 3DUHQWY KDNWKIHBLOGY KW3SBHHW HZ
KLIK EORRG SUHVVXUH +LV VLVWBOWRG KLV FROOHJH DJH VRQ DUH K

6RFLDO KRWWRDLIH WR EUHDVW FDQFHU\ FUIHDHU\ YOJ®R | ROV DK MHUD B UE 1P IDRWHHI
VXSSRUW QHWZRUN RQOLQH DR®ESKDRUNWXBBRUKRPH LQLWRIE WIEZBKGR B
PDQDJHPHQW

OHGLFDWLRQV VXYSEUPHIQWWDNLQJ DQWLGHFUBWEGDRMW \ZDVHIWHWODQ L CBH
WKHP 7DNHV YLWDPLQ ' ZKHQ KHHYHOHMTBEHORZ EQFUXMHS RVW QOWD/NH ¥
WLPHV ZHHN

$OOHUJLHV LQW®EB G HOUDFWFRHWH LQWROHUDQFH g ONWWKDMWHOMHEKHHVH DQG \F

'LHW KLWMRKIDY EHHQ HDWLQJ PRUH FR @QYOHFNM QIFGIG P IHDD/AW | FSRDG NADXIHH GV B
FRRNLQJ DQG FKDOOHQJHV ZLWKQXVI6Q O FH XORKMWKIPV KK VOHL MK R R OKHM V
VWUXJJOHG WR PDNH PHDOV IRU KLPVHOI
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8VXDO GLHW UHFDOO

e %UHDNIDVW WVIDAMD PHHDQG HJJ ELVEXLW VZH HWSIOIED NGWWDQBN VR DX\SP B
FRIIHH ZLWK FUHDP

« /IXQFKWR VOLFHV RI SL]]D RU KDE VDRYGRIUFWXUNMOR®] MODYRUHG R
OHPRQDGH RU HOHFWURO\WH GULQN

« 6QDFNWWR WLPHV SHU GD\ SUHSDFRDPJH® GUX LW XIXS \8 DONV\ BX & KUHHHIVI
RU SURWHLQ EDU SURYLGHV JZRQSVURIGIG MDFRRVFEKSQ VDWFOLQJ IF

e 'LQQHWR IURJHQ EXUULWRY VXE VDKDFPZREKWXUNHQ SRQI ZRWEKURRR
TXHVDGLOODV RU WR KRW &RWK RFIFHDW RRIQOMKON KD R DXOWLEH LW R FKI

WR WLPHV ZHHN
« $SOFRKRU D IHZ EHHUV ZHHNO\ GXULQJQNRWEBOMOYARKRQLB EHY HURON

9LWDO VLJIQV 5HIHUHQFH UDQJH '‘DWH

%3 PP +J

+5 ESP

55 SHU PLQXWH

7HPSHUDWXUH p& p) a

+HLIJKW IHHW DQG LQFKHV

'HLJKW OE

8VXDO ZHLJKW OE

‘DLVW FLUFXPIHUHQFH LQFKHV IRU PHQ IRU ZRPHQ
+LS FLUFXPIHUHQFH LQFKHV

‘DLVW WR KLS UDWLR B IRU PHQ B IRU ZRPHQ

$EEUHYLDWLRQV %3 EORRG SUHVVXUKHBDSYRV UTHDHY VOEH USRX@GW B L BH WPH. @
PHUFXU\ 55 UHVSLUDWRU\ UDWH

/IDERUDWRU\ YDOXH 5HIHUHQFH UDQJH "'DWH
1D P(T /
P(T /
&0 P(T /
+&2 P(T /
%81 PJ G/
6&U PJ G/
*OX PJ G/
/'l PJ G/
+'/ PJ G/ !
75* PJ G/
7RWDO FKROHVWHURO PJ G/
$OEXPLQ J G/
$67 8QLWV /
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$/7 8QLWV /
$ON SKRV 8QLWV / /

1RUPDO SUHGLDEHWHYV GLDEHWHYV

+E
$e c

)DVWLQJ JOXFRVH PJ G/ 1RUPDO OHYHO SUHGLDEHWHYV
GLDEHWHYV C

K\GUR[\YLWDPLQ ' QJ P/

$EEUHYLDWLRQV $ON SKRV DODNQOQ®MWERPRVOPDLWYDVH $67 DOSDUWDWB W
QLWURJHQ &0 FKORULGH G/ JOKFIRMHNVHE JKHPRIPDREDQ +E$ +&20\FDWH
ELFDUERQDWH +FW KHPDWRFULMLGQ'/ ISIRMDI/WVQXPWI ODERHWRWQ FR(RZ Gt
PLOOLHTXLYDOHQW PJ PLOOLJUDFU®DWRQQRLEUDP* 6&WLINHBENBLGH

6WXGHQW $SSOLFDWLRQ 4XHVWLRQV
:KDW DUH WKH FULWHULD D SDWLHQW RHHIER® RFPHIQVWE URAP HE'H GLDJQR\
$QVZAHHWY DW OHDVW RI FULWHULD IRU PHWDEROLF VIQGURPH

o 3BUHGLDEHWHV +E$

o 6WDJH K\SHUWHQVLRQ %3 ! PP +J
o /IRZ +'/ OHYHO

o +LJK WULJO\FHULGH OHYHO

o (OHYDWHG ZDLVW FLUFXPIHUHQFH

&RPSOHWH D FRPSUHKHQVLYH QXWULWLRQ DVVHVVPHQW

$QVZHWH V ZHLIJKW LV RI KLV XVXDR6 UBHRGAHZH Z DKW W DR KILS/ U DULL
+H KDV HOHYDWHG IDVWLQJ JOXRR OH SD.GGOHESH OWD &KX HN WROWMD O WO R<
GLHW KLVWRU\ /HH V LQWDNH FRIQNHFMHQ KH [DYQ GUB ORB 8 ¥ M HR Q PFSR
FDUERK\GUDWHVY DQG VRGLXP +HGKDNY HUHDIXH Q @VADXNIHD I § @& HHRAGHR) C
LQWDNH RI ILEHU DQG IUXLWXWMJNWWBB®HYXHDIORKH W L\QRKLUFNH D G
DPRXQWV Rl SODLQ ZDWHU

3K\WLFDO DFWLYLW\ KDV EHHQ® B\HFNFHDWHIG GKHLRRE NOHKDAKEBEEQ O
KDG IDPLO\ OLIH FKDQJHV DQGDIUA HIX UWRIFQ WRV\D &M X'BW K ¥ BISW R VO VX1
SODFH OHGLFDO KLVWRU\ LQFOX®HVWROARQWH B 0%3 LW KDL K/ \EKDOVSIE
PLVVHG KLV ODVW DQQXDO PHGLFWO\ DEEWR L\Y BVNPLHQUWD G\H PG E KDL F
QXWULWLRQ DQG UHDGLQHVRWLYRK DAVKDRQ H D ¥ W IO\VBWH [GHLHF ZWWKKLIA BPWL Q Bl .
WR DFKLHYH KHDOWK\ %3 JOMFKPYFZARDWWU RMR DOHEY MDY EILXQIM KBHIWIX
XVXDO ZHLJKW DV DSSURSULDWH FBIWRR QGKH B G WKD \P HD® BSQ6 QG RGNV
KLV YLWDPLQ ' VXSSOHPHQWDW L FEQ XO\WHG RFSRADLPLIEH O HLDHF O i IDVULHD F @ RV
HQG RI QRUPDO UDQJH

:KDW DUH VRPH EDUULHUV EDVH@WKIN/IRB\VLQLEKHH)E HWUKCHRHAHAM X O ZLW
LQFOXGLQJ XVH RI FXOLQDU\ PHGLFLQH SUDFWLFHV"

([HUFLVH

$QVZHH LV VWLOO LQ WKH KHDOLQ ZISKPK/ I8 X WR PFR QW W Q B HQWKXMRHD H
D FXUUHQWO\ GHFRQGLWLRQHG KRIOBSHIL VW KRRHMAHJ B B PO |G BXRA WH W
H[DFHUEDWLQJ NQHH KHDOLGHX®¥ WR/KBEBOWIYRLG RED DR QSHRIGY
VFUHHQ
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IXWULWLRQ

$QVZHMWH LV DGMXVWLQJ WR PHDO SHHSBQBWGE RQ LURUZRQH DRE \K RV B
URXWLQH ZLWK KLV VRQ OHDYLKJSIRIQ MROVHSHUERGPRI WK BGW/ WR R
DQG SUHSDULQJ PHDOV WKDWKDGD\Q IRV & UKLS/D URID ®WDRIV K H DSIDEBDN A\
IRUPHU DWKOHWH DUH YHU\ GDWHWHK QW VMWRB HZ RD W LKHOQ HHH®\E L DML €
JRDOV

+RZ FDQ WKH KHDOWK FDUH WHDP DSSURDFKRXQAYERMWMWLRWY D@ G® EDW

$QVZHWKH XVH Rl PRWLYDWLRQDO L QWVH S FWHHLQON VWRHIFNIQQ.J X/HK\E FOHWKA
LPSRUWDQW WR DVVHVV /HH V¥ BRH SGIUYROD & R FF\K DQD W L R R XHDIE Q44 8
LQWHUHVW LQ OHDUQLQJ WRIRRRADHDVKEXMQ X DI\ K Q I? ¥1\D OWR/ \F B DI
PHGLFDWLRQV +H KDV PHQW L R®@HE KU N Yo B XWKVRKR KV L FIRQWMRGHAF Kil
TXHVWLRQV WR OHDUQ DERXXOKGV 8 U,)YR R R VKDEQ VKW RQIG UNWDRDICR © |
KLV FRQILGHQFH LQ PDNLQJ O ZIKIDAW WOMUMBKNDHULHHW ReN BD N LXOWHHE X DHW
/HH PD\ EH DEOH WR LGHQWHI\ZKWELWHWHKMW D E CFLRAK RQYIW IREXY RHUFHD QORI
WKH EHKDYLRU IRU KLV FXUUHDPW ULMDIHKH POL I RHQ®GR & W KQMWQ P D
FKDQJHV

8VH PRWLYDWLRQDO LQWHUYLHZHLIQ JZ KB WQNKIIDQ DHV W H AK DD @ YWH/V VUNRRA
FKDQJHV DQG JRDO VHWWLQJ RRGVWR WK HRB IV WHKD WL D CRDQ \Z D\Q k
KLV FXOWXUH DQG SUHIHUHQPHWU BWY RQVSKIL\D NLGROZHOH & RH KREICKH 2 L WV |
DQG DVN KLV SHUPLVVLRQ WPRRIIHUFREOBGD WHEAS /P DEHSIQ QFDHER Z$W K
KH DOUHDG\ NQRZV DERXW W K DAR YOG KZHKOSV PRRAMDQ JRV Ro3 | BDHOER®V &O
DQ\WKLQJ WKDW LV LQFRUUHFW \DWL@BNGHEG ZX B W | KKH ZDmWY \S MARP C
EHIRUH VKDULQJ HGXFDWLRQRRY LRURKIPMD WIRR (HH DWKY KLAPQ BVEJERIOH RO L\
HQJDJH LQ WKH FKDQJH SURFHVYV

/HH KDV D 3RO\QHVLDQ FXOW XD IVQ REDIFO! LIQRKHGY LEVALQI AFARWULDIOH I0X. B)L
FXULRXV DERXW IRRGV DQG SWRBFMWHFHE Y GVKIDWKMWHI LDASR B WDRWLTWQ
KXPLOLW\ ZLOO EXLOG D VW DRGJIH B SRREZGDWKLRPQW RL B GZK_WUKH / VDR KL M UA
FXOWXUDO PHDO FKRLFHV W KW QMPRIX OFcH @ HF EQ HOMD W & WRH RAMYMARY R H'
DGKHUHQFH DQG KH PD\ KDYKHSKOWULRAY W \DFHWE N K IVY. HR/U R UWRSKWD SDADH.L
DGGLWLRQDO LQIRUPDWLRQ DERRUW FXOWXLQPO DSSURDFKHVY WR FXO

/LFRPSRQHQWY RI WKH PHGLFDO WUHDWPHQW DQG PRQLWRULQJ SODQ
$QVZHU

o :KDW VKRXOG KLV ILUVW O LRRD /i G XFMWLR® EVWHDI RY RWKHU DQJLRW
LQKLELWRU

o :KDW ILUVW OLQH PHGERQWLRIQUEABGR X G G/ XHDU YDOXHWBWIQRWLGHFUH

o :KDW PHGLFDWLRQV RU VXSSOHPHQ\WW PHQO \KHKQS EPYBIR Y HHK Y WOILLS DG
DQG FDQ EH ORZHUHG E\ VXSSOHPH QWL JHZIF\R K RSAHHIW D H QRK R DB DG \
DPRQJ PHDOV ,I KLV /'/ OHYHO BDXVRRD H/WDWYRWHGELKDWRRKQ KRZH
UHVLVWDQFH DQG FDQ LQFUHDVH ULVN RI GLDEHWHYV

.1 /HH DJUHHV WR VRPH GLHW FXDYJKVVDIQY VDEQIL ¥ OW K R \DHFWORH Y PR @)
+E$% LQ WR PRQWKY 5HFRPPHQGDIKRPKHRRWD 248 RW HW R/ LHIUV X UM K% 2
FLUFXPIHUHQFH DQG ZDLVW WIRGKDSWHIW L R RERXIO\WG REIHOW HHAKRFONH VRK
PDGH DVVHVV ZHLJKW FKDQJH RVVOL\HL@QN & HW IMOHH S& R Q E L GG U AIK I
FRQWURO

/LVW QXWULWLRQ DQG FXOLQDU\ PHGLFLQHWIQRMHUYHQWLRQV IRU WKL\
$QVZHU
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IXWULWLRQ DQG /LIHVW\OH ,QWHUYHQWLRQV

o SFKLHYH C  PLQ ZHHN RI SK\VLFDROVBEFOWYR B/\F LDQF®R I 1R WHOW UGBV LV W
ZHHNO\ DQG ZRUN XS WR WR DPWQXWWV Rl GDLO\ SK\VLFDO

o ,QFUHDVH LQWDNH RI I[UXLWV DQGRQRQWRVDVYAKYYEJHVRD YGIH M \WDIERDLHE
IRFXV RQ JHWWLQJ D YDULHW\ORIVF&D RO\ X\CR | UG E WHNDIVGIGL § WRHNSRE Q G
IRRGV

o (QFRXUDJH UHGXFWLRQ RI VLPSOB ® QG FWHID QH X \FiD WRE RKXA W U D WHRAD & H
KLJK LQ ILEHU EDODQFH FDUERKDG UDWH LLGDAAWBID K HV KLUERDUI K R YWl RKHHD
,QWDNH RI J GD\

o '"HFUHDVH LQWDNH Rl VDWXUDWBQGRDWW VER UHRYFOE Y \8 RR MHOW @ VDK,
RU DYRFDGR RLOV

o ,QFUHDVH XVH RI I[UHVK KHUEV DR G UBALXHVQOW R IV W QAN BVNKHWIEYSHN
FRPSRXQGV WKDW GHFUHDVH LHODPP®WLRQ DQG FKURQLF GLVHD

‘RUN XS WR PLQ ZHHN RI PRGH WDRVHY HJRURIXWHD RW L Y P Q YOW HU HE RI
SHU ZHHN )RU PHWDEROLF V\QGHRBN WK OLWHQ DG\DX URMl DHF RRLPLI
VZLPPLQJ RU RWKHU ORZ LPSDFWLRFGWLY LW/ V YRVMDU WK X TG VR MRRG H
DFWLYLW)\ IRU FDUGLRYDVFXOIXUWUW REIVYJ DIXNG QHINXE HWZ\WY BHY GEHRWG \Z
H[HUFLVHV :HLJKW WUDLQLQJLBDRXVEOHND YA FRLMDRAK RE 0 Q LBD\QWD JKI
DQG PHWDEROLVP DQG GHFUHBRE&VYGHAHXVOQIDW V/W B QRROQBIG®H VEI
WKURXJKRXW WKH GD\ WR GHAUHDVH KRXUV Rl VHGHQWDU\ WLP

&XOLQDU\ OHGLFLQH ,QWHUYHQWLRQV
$QVZHU

o %3 &RQVLGHU D PRGLILHG 'LHWDU\RKS S'$RB D F&HN VW RZ 16 WS KD § HEHM Q!
GHFUHDVH %3 RQ SDU ZLWK PHGLENWIQRFQ H DAKHHG | RIFEXHURL QV\K KV GR HEBW,|
ZHOO DV GHFUHDVHG VRGLXP 2QH ZPRKHVK DG KLY K WHKIIVF N\D WG DER |
UHJDUGLQJ VRGLXP FRQWHQW W®R FFRRARNL @ UWEB DR/RGL VWMADIHW\HLI OW/R DW DX
WKH WDEOH ZKLOH HDWLQJ D BHPP FRIQVP BWGROH ¥ GRWRH UQ POHDR/ H ||
SRWDVVLXP EHFDXVH WKHVH PDYHGD®Y FDQ FRQWULEXWH WR GHFUI

o /ILSLGV ,QFUHDVH ILEHU LQ WKRRIKRW PHRJ ZZRR 8 H @ B QNW DIE\DHIB/VIB QS0 [
DQG OHDQ SURWHLQV IURP EHDEQDRVK L\DHFHGD VBIQKCH QRW K\ $B\G Y WIR
PRQRXQVDWXUDWHG IDWV LQ IRRIGY FRAEN DMVK[\D VDO YWWQH RBQ@HV P
SRLQW DQG FRQVLGHU DGGLQJRIRG DYRUISRDVXQYDWRXODRVH®E RBVRY |
VHDIRRG IOD[VHHGVY DQG ZDOQXVBVIDWNUHDY¥HHIRKU FKH\ORY NO W DWDI
UHILQHG JUDLQV LQFUHDVH WULJO\FHULGH OHYHOV

o *O\FHPLF FRQWURO &RPSDUH FADNHIRRE QHW KR FO\FERK VG U@ GH{[VDYQLGH 2 «
FDUERK\GUDWH FRXQWLQJ DQ®R VUHSYIRYH WL KHY TXQ® MW U D WHERMA B/WD K
LQFOXGLQJ VPDOOHU VHUYLQJVQOMNEGFPRERKRGQDWHR'S @M AKQIVUWX 1D U
RIWHQ H[SORUH RSWLRQV WRR@F DKIEVKV¥VR | RJ XN VKD QE HKUDR S WEIO\RI
OLSLG PDQDJHPHQW ,QFUHDVHJIHHRDSWDUF K\DYWHIW \N U E0 B HYGHWDN
SURYLGH HGXFDWLRQ RQ SRUWLHRIOVL]HV DQG ZD\V WR EDODQFH

o OHDO SUHSERMOMLRYH VRPH OHGLWHUUDQHDQXGEHW DQG CRAG L$BF CLLGH
FRRNLQJ VHPLQDUV KHDOWK\ PHDOEHJ HSX RGWR/Q QU B H (PIFDFD) BRGIEDNM VP

$IGGLWLRQDOO\ 0\30DWH RIIHUV IlUH KQVR LW EKDGIG W & Bl QOL\ 8 B DWRH K=
IRRG JURXS WDUJHWV VR WKH\ FDQUSIG RPPRHHIGINVG DA B G/ QDRXNS EBV WG
JHQHULF $ UHJLVWHUHG GLHWIOLLP® FPROKSOBQGHRYWHOBY ICHOSMWVR QI

o &XOLQDU\ FRDFKLQJ LV D FRPEVYQBMLRIQDRIGP @ WW VYD W L R Q DHI\N @HDM UR G

QXWULWLRQ FXOLQDU\ DQG VRPRWLGH\SDWGE HROMN AHDRZIOWIEG HH &/ RFS'
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&DVH 6WXG\ 1R 'LDEHWHYV
&KLHI FRPSDIXLEWRRG VXJDU

+LVWRU\ RI SUHWVHQW) XHO@OWHYWY D \HDU ROG OH[LF EQ HE@ HUHIFHLQY ZR® P
GLDEHWHV PDQDJHPHQW 6KH LW FERMHN IRV W KK A OG.IQD FFHWRISDALYL B R 5 CFF
RSHUDWLQJ URRP QXUVH DQG ZSN USEHBDMON\G PHIOYXRWWGV Z ZW0D @& HDE H )
VKH ZDV SUHJQDQW ZLWK KHU R\AHF FOHE HF® I OCH W XWQEIGRW A& OREB G O/ KB I
WR JHW UHJXODU FKHFNXSV PQGQMIIDI H LGHVHUREDH I K L\KHSRUDMFWWKID
WU\LQJ WR FRQVXPH D KHDQWHK V GILHIW (DGO W K D W VKHVHZH B R UR UJ O PG @X
KHU HDWLQJ SODQ DQG KDV DG 6K LLWW RIW RL@HLDIOW B\GEANX KHHIQIHD\J
6KH LV PRWLYDWHG WR LPSUR®W\KMR KHOCHVKREHFDXVH WK HDEE H/ K K KK DV
DERXW WKH ORQJ WHUP HIIHFYWL K WK BRWWIVEDR Q GWADRIVQHWELD Y R. G RO
KHU KXVEDQG DQG FKLOGUHQ BBBD@RW WHKH\ DBW LRNH WAHL KKOWQ R ZK/H V@
PDNH VRPH FKDQJHV LQ KHU G0 HNMWQ R QVRDY N 8 K E BIVWHIGH ZFA R VS RIRIQJ © KF
EORRG JOXFRVH OHYHO D FRXSOH WHPWY @I ZEAB LY WK KPRDQQQ I E MR

&DUH WHDP PHPEHUV

e« 3K\VLFLDQ

¢ SHILVWHUHG QXUVH

¢ SHILVWHUHG GLHWLWLDQ QXWULWLRQLVW
e« BKDUPDFLVW

¢ ([HUFLVH SK\VLRORJLVW

7KHVH WHDP PHPEHUYVY DUH DOVR &BUWWRQHWSHEDBEBWHNV&DUH DQG (GXF
3DVW PHGLFOOOKUWWIRQWO\ GLDJQRVHG KLVWRU\ RI JHVWDWLRQDO GLDE
J)DPLO\ PHGLFDTZKLEIWRIKWHUYVY ZKR DUH KHDOWKU RUWX 7 D@ ® Q G\ HOWWF

GHFHDVHG VWURNH LQ EURWKHU ZLWK 7 '0 DQG K\SHUWHQVLRQ
6RFLDO KIDVWWRUWI\G WR +HQULTXH IRU VH D D\Q GKD VHD B X § R SVBIR\WH ® IHV D
GD\V ZHHN KRXU GD\V 6KH RIR PRUFK VE BWWG RGIWL Q NBR U WWV KRIQZE R OWK

XQZLQG 'RHV QRW DQG QHYHU KDV VPRNHG
OHGLFDWLRQV VXSSOHPHQWYV

e« OHWIRUPLQ PJ RQFH GDLO\
e $VSLULQ PJ RQFH GDLO\

$OOHUJLHYVY LQWROHUDQFHV

e« BHQLFLOOLQ UDVK
¢« (QDODSULO FRXJK

'LHW KLVWRU\

e %UHDNIDMWDPEOHG HJJV SLHFHV ZKROUJDZRKYBW WRRNW D FHH BIXXFHED
PHGLXP EDQDQD DQG R] RI RUDQJH MXLFH

e /IXQFWXUNH\ R] DQG FKHHVH VOLZAROM @KHDMK BRUH D @ (ZILAMK/ FRD \ R QK
OHDI DQG VOLFHV Rl WRPDWR HMN@GVD GLG VZ LWRIG BV XRIW HD\ RLUBKICF R K@
a R] ZLWK MXVW D IHZ YHJHWDMNMEO H\L HOWL N R G-IH OHQIG QG MRPKIRD H J U

« 6QDFND]JHY RQ ZKDWHYHU LV DYDLODBORKDLWW KQKWRYVSERREBDH\H KD B® S
'LIILEXOW WR HVWLPDWH SRUWMRRQ KDRG IBOOW WKFHHIX\H ¥RWNPBW HYR BK/|
XVXDOO\ VQDFN ZKHQ VKH LV QRW ZRUNLQJ

e 'LQQHISSUR[LPDWHO\ R] Rl FKLFNHY KRPEXKXQMU RAWSRNN KR\ SB/RZL W
ULFH RU SDVWD ZLWK a WEVS RDWBIQJDRQHKDWIFLED @OV R BB WRYS H IR H
YHJHWDEOHVY RU VPDOO VDOD® QGWKRP DWZR N L B WX DR OR XKEDX\P BHQW ERWCS F
VDODG $OVR HDWV ER[HG KDP E>XH HD \PDHWRIQ R O0H PLLE D @ X R R GQ FORYGD OW
KDV VRPH W\SH Rl GHVVHUW H JFH~-FEXDR| SKBRENIQHY FXFPBROQ VI LEHF
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EHIRUH RU ZLWK GLQQHU RQ PR\WOW HDRWKRXWW )DXERXNH W DIQFGH KOH DHIBDWY LH J
KDPEXUJHUV

oOUvV )YXHQWHV VWDWHYV VKH V WRR VWWIXUK®& MR/ FRRRY\H RMDRZRRIRIG D\V  EXW K

‘'DWH
9LWDO VLJIQV 5HIHUHQFH UDQJH

%3 PP +J

+5 ESP

55 SHU PLQXWH

7HPSHUDWXUH p& p) a a

+HLIKW IHHW DQG LQFKHV
"HLIJKW OE

$EEUHYLDWLRQV %3 EORRG SUHV¥VXUKHBDYRV UTHDHY VOEH USRIX@GV @ L BHWPH. Q'
PHUFXU\ 55 UHVSLUDWRU\ UDWH

'DWH
/IDERUDWRU\ YDOXH S5HIHUHQFH UDQJH

%03
1D P(T /
P(T /
&0 P(T /
+&2 P(T I/
%81 PJ G/
6&U PJ G/
*OX PJ G/
&%& FRXQW
% & FRXQW — PP
+E J G/
+FW
30W FRXQW — PP
/ILSLG SDQHO
/'l PJ G/
+'/ PJ G/ !
75* PJ G/
7RWDO OLSLGV PJ G/
/LYHU SDQHO
$OEXPLQ J G/
$67 8QLWYV /
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$/7 8QLWYV /

$ON SKRV 8QLWYV /
OLVFHOODQHRXYV

+E $g

37 VHEF

,15

&D PJ G/

0J P(T /
3KRVSKRUXV PJ G/
OLFURDOEXPLQ PJJ
$QNOH EUDFKLDO LQGH]

$EEUHYLDWLRQV $ON SKRV DODNN@Q@OQK)HWBERRYEOKRDLWDVH $67 DOSDUWDWBHEEW
SDQHO %81 EORRG XUHD QLWURRRQOBRWH EDARRIXPHR®W& &0 Q A KWDORQWEHR IGD
JUDP *OX JOXFRVH +E gKHPRIJORRUQREE®R +ID\FEWHIUERQDWH +KWGHRKRM
OLSRSURWHLQ ,15 LOQWHUQDWWRDUDOWLRRUPDOLWHUUDWLRRZ GHQULWTYXOLYSL
PJ PLOOLJUDP 0J PDJQHVLXP PP 3ROMD O ISOIDMWHO HW 3VRGILXRW K DRAELL@ !
VHFRQG 75* WULJO\FHULGH :%& ZKLWH EORRG FHOO

BWXGHQW $SSOLFDWLRQ 4XHVWLRQV
([SODLQ WKH VLJQLILFDQFH RMWWKKHWY SD I G GDUEHIDD WHRAN B WMWK FR G LD JQR\

$QVZHWY )XHQWHV KDV HOHYDWHG WUDJOGFBREZGH/ MW HOPDW:/ 7R
WULJO\FHULGH DQG ORZ +'/ OHYDHFFH LV D VLJQ RI LQVXOLQ UHVLVW

:KDW LV WKH WRS GLHWDU\ FRQWULEXxCWRQMHWROVKH SDWLHQW V KLJK W

$QVZRUWVLGH RI IDPLOLDO K\SH U FKRQ IGWWHHNROP L) KR YK V8 DLUIRR
IURP H[FHVV VXJDU LQ WKH IRVPRREI JUDILQWH® FG IFARKNEGUBMH N & J IR
([FHVV VXJDU LQ WKH GLHW HVY P& Q YRHINRVE WHG WYL J DWW HNBLNEY ON R Q
GLVHDVH DQG DEGRPHQ

/[LVW ULVN IDFWRUV IRU DFXWH DQG FKQWQFVKRPSOLFDWLRQV IRU WKI

$QVZHHUIUSRIO\FHPLD FDUGLRYDVFXODU GILVBDVHDW' QRADRPRKRN
QHXURSDWK\ DQG UHWLQRSDWK\

/LVW FRPSRQHQWY RI WKH PHGLFDO WUHDWPHQW DQG PRQLWRULQJ SC
$QVZHU

OHGLFDO 7UHDWPHQW DQG ORQLWRULQJ 30DQ

o '"HYHORS D PRQLWRULQJ SODQ $VNGOUWMXHRM 8 VOHW RVAR HFKHHEW PRRIFULD EYD F
HLWKHU OXQFK RU GLQQHU D@6 DWPRHWHIQG WZKHHN® R & KWHRLW KHQ REBM H D J
DFWLYLW\ OHYHOV VOHHS DQG W@ WHWHW MW B P® N F FEQ® HREWL R IEMNEDR
WKH IRRGV DQG OLIHVW\OH FRIRSRQRRG'VXNRDW APEA QRWGHDMHYKR UF
6HQGLQJ WKH ORJ HYHU\ ZHHNV RUQQJIKBQS DEWRXRKRMDMELMXMGE PRQL

o 3UDFWLFH JXLGHOLQHV UHFRPWRLUDWHE GQWBNHEWWDRQL R | FARIQUWAR/EHUQ
KHDOWK\ IDWV

o &RQVLGHU LQFUHDVLQJ PHWIRUPIQGWR. WUDWHGT ZYWXIRBEGV TKHQ
LV PJ GD\ $VVHVV KHU YLWDPY8 PHWI\RDRIXY PR XYBGEFEHEDREV
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o &KHFN ¢E$ LQ PRQWKV RU DW QNDSWD OW LPLHWVK SHRIR \UHI\UF FRQUWLLGRE/OLE
SKDUPDFRORJLFDO WKHUDS\

o ,QLWLDWH WKHUDSHXWLF OLIHVVEWHIHAPNYQQH W IV\R XQRDAHHIG/ '/ DAH YIBRIDAE
LQFUHDVLQJ KHDOWK)\ IDW LQWDNHV LW BE KGQQW \P RIDRX WWBI\G X U B WEA I
WR DVVHVV SURJUHVYV

o SOWKRXJK WKH GLDEHWHYV SUDFWILRH DQ\GHIOH\P BV \ (BDAVRW A H Q GA/BM@IWR
WKDW WKH SDWLHQW ZLOO IROQREKHELWR BWIRSQ+RS HMUKWHH'Q MRDU \' $ 6 4
DGGLWLRQ WR FRQVLGHULQJ KLEHVEQ\D W HJHWR LWKHHOSURR ZBB WR SOQN
JRDO RI RI KHU PD[LPXP +5 IRU  WRZRURL® X WWRV W K\LLVP Y DZHHDND O \
JRRG %3 PRQLWRU DQG PRQLWR U KHLV %8 HPW G\R P H. QU Bl KRRIG IMKH WHIR |
1 %3 QRW LPSURYLQJ FRQVLGHU PHGLFDWLRQ

o SHIHU OUV )XHQWHV WR D UHYM/WRHU A8 GG EH\G LGWL\D Q LAWK Q LN RQRX\S
QXWULWLRQ FODVVHV LQ WKH RRPIPXDQWIHPG® W H 8 X FB R/ IGR.Q EDHDEBI WX
HDWLQJ DQG OLIHVW\OH EHKDBDRRUMPHGQWFPRUPQ® R/ SSLFOEW WERIRRK\Q
UHFLSHV 6HH DSSHQGL[ % IRU UHFLSHY DQG UHFLSH DGDSWDWLRQYV

= &XUDWLQJ D FROOHFWLRQ RLROQRARLIHRXDE 8 VQKXIVY EW LR @& HIESHX DWW K
SDWLHQWY HVSHFLDOO\ LQ DUHIXWDIKWUR QVKBXHDDNIR G NMAVRIWWMIDIH

/LVMXWULWLRQ DQG FXOLQDU\ PHGLFLQH LOQWRQYHQWLRQV IRU WKLV SL
$QVZHU

1IXWULWLRQ DQG /LIHVW\OH ,QWHUYHQWLRQV
%DVHG RQ WKH SUDFWLFH JXLOMICAHOHVQAROXGIHDEHWHY EHVW SU

o (GXFDWLRQ RQ GLDEHWHYV VHOI PDQDJHPHQW

= 5HIHU SDWLHQWYV IRU LQGLY L GXIDRH. JRIGG Ul R F® R M GVHIEXE [DW L @ © MEBUWAG
WR EXLOG DQG VXSSRUW KH D OW/WKL W IDR\QL @K B D BV S\ HHUGX/F DOW IGR. QVCDORE
+E$ OHYHOV VLPLODUO\ RU EHWWHU WKDQ SUHVFULEHG PHGLFDWI
o $GGUHVV QXWULWLRQDO QHHGVUEIMH B RFQ1 '8 HP Y R@\W D LDQSS0 FIOGK M H R
PHVVDJHV )RU DGGLWLRQDO LQI|RUPHW R QHREQ QRRAZUW W LFRIGN H QIADHMDH
IRRG DW KRPH DQG EH\RQG DQGHRKDEWSSURREKAXOWXUDOO\ FHQW
o (QFRXUDJH UHJXODU SK\VLFDO INFV&RQUWLQ 3 RDWRLYRCW R PLRHZ H\P E X W
DFWLYLWLHY WR SURPRWH HQMR\DEOH IDPLO\ WLPH
o *RDOV LQFOXGH WR LPSURYH +E$ RP«3V D5QG! HF . EONV\G HRIR O JOHH YCEKANDW
DQG RWKHU IDFWRUV

&XOLQDU\ OHGLFLQH ,QWHUYHQWLRQV

o (YLGHQFH UHIOHFWV ODFN R K\GUDWHYH SRHRQWHL. LH VD RAJ | PIKRERFO 6 URHD |
KHDOWK VWDWXV HDWLQJ SDWXCHIM VKRRGGREKM FRFER X B D DHRSP, RFSQRSHD
IRU DGXOWYV WKURXJK GLHW RU V X$SSOKHFRH-QE/$ D WO IHR'®! OF/H F IV XIMH KWHKOLSA ;
UHFLSHV WKDW KDYH KLJK |LEMUGHQVQEBNWQBH/Y HUIOHWN PIDOIEHFEHDIEW
LQIRUPDWLRQ SOHDVH VHH DSSHQGL[ %

o 7KH TXDOLW\ RI FDUERK\GUDWH V IFRQ V@ A HBHIUG YD &/O\P Y AR X O G BDILQN
VRGLXP DQG VLPSOH FDUERK\G GDIWRGAR RUFIRR & XSAKR B X FSAUR ZH WAKHD G
DQG '$6+ GLHWV DUH JRRG H[DPSOHVQRM WXDGHBBE EB VMG 8 HDVO DS DRX
GLHWDU\ DGYLFH /RZ FDUERK\GURWRK GRHW W DWRIYDQ Y R @ FH.MLEO FIRMS
DQG IRU IXUWKHU GLVFXVVLR® U$ QWH DA S IHYJ RV KFHCHWVE RRKQ\ GAUKCHDBWML M R

o ,QFUHDVH KHDOWK\ IDW FRQV XP8MG RRR GRWV R X UFEQ \P RIQRACXAELVDXEURY W D
WUHH QXWV VXFK DV ZDOQXWYV SHFRXQYV BWWXW D WHILR VD \B'Q ® DD MRS ¥
DQG FDQ LQFUHDVH LQVXOLQRWHIQNEWRY SWL RQ GOGHDILKD VWM R] OREEHHW L
OHYHOV 7KH 6WDQGDUG $PHULFDRPHBW LYRIOLNXKQ ¥ DQWPHIW H® QR WXV
RPHJD IDWW\ DFLG IRRG VRXURIO\G ZRQWOIXGILYK AMXFE PIVXVRYP ROR XL
RI RPHIJD LQFOXGH IOD[VHHG DQG ZDOQXWV
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o (DWLQJ SODQV WKDW SURPRW H BRWIHWG IYDIEG MHHAWDRID G B DHPIHHQ VWV R DS/ C
UHVRXUFHV LPSURYH JO\FHPLF FRRUQW DRG LABAHRFHH &T9X UMM V R DLBANIG
ZKR KDYH H[FHVV DGLSRVLW\ $@ P @HWHMHG 8 LIHAL IVUR KR DR XV | B K SH.FF
DFWLYLW\ WKDW SURPRWHV ZHLJKWDARWM J$ ZHRVKVRIF®Q WERPRRWH K

o SWWHQG D QXWULWLRQ DQG RQ EX®MOHW L 6 M GLEW QMRF PDY U J\W R HRQMR F
ZLWK D EXV\ OLIHVW\OH DQG HQFRRHDON WKH FKLOGUHQ LQ SUHSDU

« 6WDWH &RRSHUDWLYH ([WHQVLRQ BRKQVFHNVWRKDIW Q RFIOG G XWR GDGE
PHDO SODQQLQJ VWUDWHJILHVHQ@ KWHFV W RKE& DARAPX Q UNW\ITUHHP B QB VRISQ T

s 5LWH %LWH "LDEHWHYQLNYRHUVOWSRIFRRUJILD &RRSHUDWLYH ([WH(
« OHG LOVWHDARUWK @DUROLQD 6WDWH &RRSHUDWLYH ([WHQVLRQ

» 9LUWXDO DQG LQ SHUVRQ FXOLQMIU\FRHEH SIUMH FO B WH VHBUIQ G HE R |
RUJDQL]DWLRQV RU LQGLYLGXDUWDLQRFLDEW RD\ IRUHY IWKH ¥ HHZO"

= IX&RRN 7KH 5HFLSH IR IDUWXDOWV KU HIH H

= 7KULYH .LWFKHQ IURP .DLVHU 3HUPBQHQW W XQ BOQFPGIP\EWH URVXSD Q DHJ
DYDLODEOH IRU IUHH

s 3XUVXLWRBSHZLUH +HDOWK IHH IRU UBHLIRH @HGS WR GELH DRIS O/HIR
WR EH JLYHQ WR SDWLHQWYV

YXUWKHU 5HVRXUFHV

7KHVH DGGLWLRQDO UHVRXUFB® DYXWSILRWLIREH GD Y& RW®& 5 UPRA 8 OV HRSQ B 90
FXOLQDU\ PHGLFLQH SULQFLSO®YN DY W KNMPH QM WDE QW Q/\WHHMHQ WVRGYV
FRPSOHWH WKHVH FXOLQDU\ P HGILQPN QDHY BDINKAV X WX G IOH.\) IDRDAD LSU BR W L F H

IXWULWLRQ 6FUHHQLQJ

7KHDSLG (DWLOQJ $VVHVVPHOQW |IRULRIE($B6 L EVODV G LKW D UNHDFUH HIQUHQIH
SDWLHQWYV LQ OHVV WKDQ PLQRWHVXVH® GL GO QU R PD5Y ¥ 3WEHISW R ¥ QGH/
RI D SDWLHQW V HDWLQJ ,W WK KRVKBURQFRWHWR ERG UHDMWLVYUQ ZIZLWK OF

IXWULWLRQ $VVHVVPHQW DQG ,QWHUYHQWLRQ

7KH OHDO $QWKURSRPHWULFV 1XW BIHMLBRQL ®H &DHF WG DISWAH ® $I 1R B8 WK [HF
'$9( SRFNHW JXLGH 7KH :$9( FDUG ZDWUGWYRQRSHIS EP LWK$ZDUG WR X
LQFRUSRUDWH QXWULWLRQ RVWHWHLRHBOW QIOFD G RUDFHNDLLRH L @ K9 0 FIDSU 2
SURPRWH D FOLQLFLDQ V DEIQODWG WK QLHARP\P PG L BIXOHJ LG WRE b Y H QQH.E
DVVHVVPHQW VLGH DQG LQWHUWUR HQWRIPRRQV IR UX \FHR XRJ VE OWQ L WINGHU D QG Wi
FOLQLFLDQ V SUDFWLFH

SHIHUHQFHV

&DQFHU &DVH 6WXG\
&KDQ '6 9LHULUD $5 $XQH ' HW DO %WRGC\HRDXYMWMKQ BEHH DWW FXQFHYDO
DQG PHWD DQDO\VLV RI$QQRDDRZOXS VWX GRHYV DQQRQF PGX
*UHHQOHH + 6KL = OROPHQWL &/6 5X@GGHI$YTOBIQEH 1W0H D G X OLVQVRELH
IURP WKH 86 1IDWLRQDO +HDOWK ,QWHILYQL HZQ 6 RDY H \ W R
GRL &2
JLJLEHO -$ %DVHQ (QJTXLVW . %BOQG:SKNYIRWOPDPWIMPWQW U E UHRER W
6RF &0LQ 2QFRO (GXFH%RRN GRL ('%.B
%ODQFKDUG &0 &RXUQH\D .6 6WHLQ® .WRDXQLAHVWLOHY EMRDY L RG KHFR@
ZLWK KHDOWK UHODWHG TXDOLWQ RDQEHU GRINVX-DRION BRFQWRKG $PHULFI
GRL &2
/JLVHYLFN $ &DUWPHO % +DUULYDQOH HWHDOL\HHDBDW R L XWKUBIL M LR QJ K (%
ORVV PDLQWHQDQFH LQ ZRPHQ ZLWK EUHDWW FDQFKWY 1XWULHQWYV
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'LHOL &RQZULJKW &0 2UR]FR % =H ([ MVUFH.DV\N PDH @M U FEXUUBBBIGAN FEHENEF $HUF W
GRL %&77 6

/IDKDUW ,0 OHWVLRV *6 1HYLOO ¥ RIWGHO WXKDQG DUH DX ULEY Q WH\ LG HEPU

UHYLHZ DQG PHWD DQDO\VLV FAVHBL@RRORORJLFORLVWXGLHV

'RUOG &DQFHU 5HVHDUFK )XQ GF i$B HUH\VADDU FEV WLLHAMX WOHK WRULL W IVWR G D © K Hv

&RQWLQXRXV 8SGDWH 3URMHFW ([SHWW 5HSRUWZZ ZBFIFRVYHG 'HFHP

FRQWHQW XSORDGYV %UHDVW FDQFHU UHSRUW SGI

3RUFLHOOR * ORQWDJQHVH & &UWHWS R GG HV DDOCL WO\HRSIL @/1H bl ULDQD BIR HEDV

DQDO\VLV Rl '('L&D PX/®EDRFHHQWUH WUGBO MRXUQDO SRQH

/[LYHU 'LVHDVH &DVH 6WXG\

<RXQRVVL =0 *RODEL 3 3DLN -0 +HDW\/$ 7&HQJI RREBIQ KSLGHP LR
OLYHU GLVHDVH 1$)/' DQG QRQD®ER KMOVEV W\ A DA SR MERDREWE L V

GRL +(3
<RXQRVVL =0 =HOEHU 6DJL 6 +@®ULQWHUYEHHUNLR QVIHQWQR QDO K
*DVWURHQWHURO +HSDWR®OR L Vv

5LQHOOD 0( 1HXVFKZDQGHU 7HWUL ' %38 DEAMBIGAH XIX 10GD GIFH [RAD B/
PDQDJHPHQW RI QRQDOFRKRIGDMWRAMWRY\ OLYHU GLBRDVH +(3

7DOHQV 0 7XPDV 1 /D]JDUXV -9 %M@RFEH NIHRA B EFRXW KQHTXDOI

DQG RXWFRPHV" $ VRROIIQOIHEHYLHZ GRL MFP
6HOLJPDQ +. /DUDLD %$ .XVKHO OW GO RREHKEKXHRQUEFWILMHDVMRFI
DPRQJ ORZ LQFRPH 1+$1-(@XWUWLFLSDQW\RL MQ

5RVH )UDQFLV . $OH[LV $ +HDWMNXK\RFRGWL QrJH DQMOOAHM F X000 X
KWWSV ZZZ KHDOWKOLQH FRPOWAXWDIOWVIRRRGYXHDOWK\ HDWLQJ F

IDKLNLDQ 1XORYWLRQ 7KHUDS\ D@QE BIDNKRSK\VLRORJ\

7KRUQH 5 (YHU\WKLQJ \RX QKBH®G HEGRHD@RD D ERKAR WBALVERU WR H|
$FFHVVHG 'HFHPEHUNWSV ZZZ KHDOWKOLQH FRP KWDQW & LG/IRURGHIH
GHPRJUDSKLFV

OHWDEROLF 6\QGURPH &DVH 6WXG\

+XDQJ 3/ $ FRPSUHKHQVLYH GHNQEWRE) 0RGH ® HMMFEKROLF
GRL GPP

&KLDQJ /& +HLWNHPSHU 00 &KLD®@ FRBXQH\W (LA JOW W LIYHDGAKLFRHQ WV @ |
VIPSWRPV DQG LPSURYH KHDOWRRWHODRAHI) T2ADAOK VW\H \R-D EOR.OHE FE RW\Y

GRL -&1
'"UDJRPDQRYLFK +0 6KXEURRN -PLORSWRNQGJFRPGWWUHDQGE \KIXQ GLUL
SURYL&GSHWY 'LDEHWHYV GRL FG

%ORQGH / 8PSLHUUH] *( 5HGG\FA® WVR @ ® | SO QLFDD® {'Q\GR FXIL®H
GHYHORSLQJ D GLDEHWHYV PHDQLW XX SFGRIP\S B A HiBQ\DLFWWH FADU B &R OO
&0LQ (QGRFULQRO GRL M HSUDF

30UH] ODUW-QH] 3 OLNKDLOLGLWW BO i WHAERR/P $Q GIVWD R Q WL I R B H/QKA
PHWDEROLF VIQGURPH DQ LQWWURQOWLBEDPO SDQHO USHRFIRPPHQ ®XW L

B3HVWD '+ *RQFDOYHV 5/6 ODGLUDMX HVLYWDDRVHHWUDLQERUNNVR,
ZRUNLQJ WRZDUG D SUHVIKW. S WHR/@® ERU G&VKIH I XWXUH

$QGHUVRQ &% &REE /. OLOOHEHBEDMMRDDO (LHWFWWYRQW LR QHWED
DGKHUHQFH WR UHFRPPHQGHG VRGB2P&(LQWDRERPLIHE XEWIVQ B0 @ |
GRL DMFQ
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&DVWUR %DUTXHUR 6 5XL] /H3Q K¥G®G GSLHWIAND 30 UHWO U{VWNUXEWHJD
FRPSUHKHQVLXW WHYQWX GRL QX
'LDEHWHYV &DVH 6WXG\

$OLGX + 'DSDUH 330 4XD\H / $PLGX XOBQQQUH&F®BYWD@RHKLQ UBY
G\WVOLSLGDHPLD DPRQJ PHQ FOLGHFDOG\L DEHMNIRNRG HEH VZ L VKV W\
GRL

(YHUW $% 'HQQLVRQ 0 *DUGQUDS&'l RUNDIEX O WKW DIL WK FEQ MERAXWH U -
'LDEHWHV &DUH GRL RUJ GFL

(\WK ( 1DLN 5 +HPRJORELQ $F 6WDW3¥BBOWVHGDURK\
ZZZ QFEL QOP QLK JRY ERRNV 1%.

5HLPHUV $. .QDSS * 5HLPHUV &' (IVAVAAVQV RHB N BIDWHHR @ WWHWHH
RI LQWHUYHQWIRRQRQROOM® X G LHYVR L MFP
JXUWKHU 5HVRXUFHYV

-RKQVWRQ &6 %OLVV & .QXULFNQ-5$8VKRUWH @W 5B ELED(DW L FL\& DX
DVVRFLDWHG ZLWK +HDOWK\ (DWLKQHU, QGBLFHYV VRR GH YW @& DR UWV

YHJHW DX WOQV GRL Vv [
*DQV .0 5RVV ( %DUQHU &: :\OLH GRWR@/ V& -5 (®R0PQBGDI$I( QHZ
DVVHVV GLVFXVV QXWUKWURQ ZLWK6SD®BREHQWYV MO 6

7KLV SDJH WEWOHG L] $ &DVHIWKDUKGIXQGHU @MLFHQVH DQG ZDV DXWKRUHG. DUHR
%DUNHU 0DU\ 0DULDQ $P\ $ 'UHYFKWKDGEO)D QFLDRXIWFBIOWKDW 2DV HGLWHG WR W
WKH /LEUH7H[WV SODWIRUP
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$SSHQGL[ %% O5HFLSHV IRU 'LVHDVH 3UHYHQWLRC(

&UHDWLQJ +HDOWK\ 5HFLSHYV

SHFLSH LQJUHGLHQWY RU WHRKHOVEKHNMVKHDQ € N VDIWIWHRHID W& R V@SS F-DUME \I
RU SUHYHQWLRQ RI YDULRXV FKH RPQRLIGL IGIHGH BARHY H &GN FHS WX YBID QQ/IDUIOME L E
DGGHG RU H[FKDQJHG WR LQFUHDVH ILEHU

7R LPSURYH UHFLSHV QXWULWLWG&DRR @DBDXHU \RZDBBLIQW R RQY ZRMLW H R IO®
DGG PRUH ILEHU DQG HVVHQWER CGF D W HOBQINLW W RS L R WWALRK) XIHAL K § UP R
ZKHDW IORXU KDV D ORZHU JO\FHPMHLEOGRIR GZKX FBEUF D 8 YKHIO/S DUHEHY HQ (

$QRWKHU RSWLRQ IRU LPSURIYLRXUWKH QKW UV WWLR @ 2 D SY O BREAMRIRIDVW KQ M 1
EXWWHU DQG WUDQV IDWV WWH I KW OW K L HMD UIBALQ HV X WD O'RRRIQL @V RQD Y R ¥
ZDOQXWV FKLD VHHGV DQG |0DRMOBE®Y D WHRHM HS UIRVE Y UVDLYHHYV DRDRIBHW RRD @
UHGXFH WKH ULVN Rl KHDUW GLVHDVH

7R DGG D WRXFK RI VZHHWQHV@JWRQ \BXUL GHBKVZUWH R R RQV H® HAX KK/ LDQ/J |
PDSOH VV\UXS 127( +RQH\ VKRXOG\EKQDMELWHKOQI RU ARQWEW ,WORD® L
ERWXOLZKXFK FDQ OHDG WR LQIDQW ERARRGILVEPQ® R/IHSIIR XWA UDCEO @ R QG
DQWLR[LGDQWY WKDW SURYLGHKH) @LWRL R G BODKX@IOW K E6QFRKWWY RH\ R XWY
$GGLWLRQDOO\ H[FHVV FRQVXPBWWRQEXKWDHGWRGLYRUBDV HAXQDLY WIBRH F
FDUGLRYDVFXODU GLVHDVH NOGWHRQDOFRKROLF IDWW\ OLYHU GL

,QFRUSRUDWLQJ PRUH YHJHWWYIE QN VDREBR WEKXLLW YU HQWRZ TR XOMORGH P $WRIYW VL E
DUH ULFK LQ YLWDPLQV PLQIHAKDBOVQ KH® D GW HR HGW QBN Y HDEXGH E B 6 & WW L
WH[WXUH WR \RXU GLVK

)LQDOO\ LQVWHDG RI UHO\LRX R G LWIXO W WRX B GGJ I RBYRVY BVRR ¢ISX.FH\D QQ
EORRG SUHVVXUH ZKLFK LQVNUBVWHVKW®HP B GV N LRI JKHIIDOLVE QW WUV RGRL K|
KHUEV VSLFHV DQG RWKHU VHBW PQ@LEQ Y\5 LLRHAW FR@GWRIL @ DIDOWRARY LFKRIPG\R |
FDQ LPSURYH RYHUDOO KHDKOWRKQDP G WWHHIDXAHHY WE&WHL Q 1 WKKRIMAH \OL RSO W K
\RXU UHFLSH ZLWKRXW FRPSURRQWLRQJGWDY RALRRY OB OQ YWRXWMGRRMW P & (
ZHOO EHLQJ

7TDEOH % SURYLGHV D QRQLQFOX\WAIYHF®YWHIRQ\HZRRI ¢ RWPHDVHFEGHYRHRQ W L
7TDEOH % 5HFLSH ORGLILFDWLRQV IRU 'LVHDVH 3UHYHQ

,(QWHQGHG RXWFRPH RI PRGLILFDWLRQ ORGLILMDKWIUR DORBWRRW VRRU WH

$GGLQJ ILEHU e ([FKDQJH XS WR RQH KDOKRWY ®®@ G XUHIRIWDEOHYV
ZKLWH I10RXU IRU PLROIN ZRMDWQG DQWLRIJ[L(
IORXU SUHYHQW GLVHDVH

e $GG ZKROH RDWV FKRSSHG IUXLWV RU
YHIJHWDEOHV WR EDNHG GLVKHV H J
PXIILQV EUHDGYV

e $GG EHDQV WR VRXSV FDVVHUROHV DQG
RWKHU GLVKHV

e 8VH EURZQ ULFH LQVWHDG RI ZKLWH ULFH

5HGXFLQJ VDWXUDWHG ED(GFKIDQMWYW EXWWHU IRU RDWYH RWHY REFWERDUH IR
RLO IRRGV VXFK DV EHHI SRU
e BXEVWLWXWH DSSOHVD&PHURSURGHKKW® IVXIFK DV
WKH EXWWHU LQ FRRNLYVOPUDFONRRFRQXW RLOV
e ([FKDQJH OHDQ JURXQG WXUNH\ IRU
JURXQG EHHI
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,QFUHDVLQJ XQVDWXUDWHG JRRG RWWM\D[ VHHGBWG WRDIRDMRMWW KRYD DQWL L
EUHDGY VDODGY DQG RWHWKROEHUWIKHW WKDW FDQ K
OHYHOV DQG UHGXFH WKF

0DQDJLQJ VXJDU LQWDNHe 5HGXFH WKH VXJDU LQ UHBPMSKYDEA ROHHWHQHUV
TXDUWHU WR RQH KDOI YLWDPLQV PLQHUDOV |

e 8VH QDWXUDO VZHHWHQHRRQWOKQ DNVKKIRQMHRH DPI

RU PDSOH V\UXS FU\WWVWDO ZKLWH VXJDU

127( +RQH\ VKRXOG EHe DFRIVVHERQRXYPSWLRQ R

LQIDQWV \RXQJHU WKDQ PRQWRWWULEXWH WR Lt

FKURQLF GLVHDVHV VXF

FDUGLRYDVFXODU GLVH

QRQDOFRKROLF IDWW\ C

5HGXFLQJ VRGLXP ,QFRUSRUDW HRARWN EVHV/XGKWUYIERH Y FR QW1
IODYRU LQVWHDG RI UHODL.@QW RQQVODMPDWRU\ FRP:
LPSURYH RYHUDOO KHDOV

RI FKURQLF GLVHDVHV

7KH IROORZLQJ OLQNV SURYLGH R&UIH AMWR BRYWLR® R3H D M ARSHARRMNV Q J

JRRG 3UHSDUDWLRQ DQG 5HFLSH ORGLILFDWLRQ

e« )RRG 3UHSDUDWLRQ DQG 5HFLSH ORIGQLMWADMLR® * XL G WARWHWE RRBK )RH
BUHYHQWLRQ >&'&@

e ORGLI\ D 5HFLSH IRU BXWIHUYY5AKHGWDWH 8QLYHUVLW\ RI 1HZ -HUVH\

)RRG )DFW 6KHHW

&RRNLQJ :LWK 1XWULWLRXRU,QJUHGLHQWYV >(QJOLVK®@
&RFLQDQGR &RQ ,QJUHGLHQWHV 1XWULWLYRV >6SDQLVK®@
86 )RRG DQG 'UXJ $GPLQLVWUDWLRQ >)'$@

SHFLSH 2SWLRQV

7KH WH[W DQG LPDJHV RI WKHQWGIGREHQSH WBHFEBMM DUENYHEUH DK H5 H'B
'"HSDUWPHQW RI +HDOWK DQG +XPDQ$SHUNLGWXUB6 DHSD UVWHR@D Q| X
JRYHUQPHQW DJHQFLHV DUH L@ RWPK$i=SHEDDOW KG RRQ HQD WsHH KXIVSHY ALWK SH

8QLWYV RI OHDVXUH

« F FXS

« WEVS WDEOHVSRRQ
« WVS WHDVSRRQ

« OE SRXQG

« R] RXQFH

« J JUDP

« PJ PLOOLJUDP

%UHDNIDVW
%UHDNIDVW 3DUIDLW
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JLIXUH % 7KLY FRORUIXO SDXYLBM WUHWDKY XURYH QW FOHMORD L\ (EG WHHHES ‘%S|
RI $JULFXOW XU HCLW LEQR WIKIHO

ODNHV VHUYLQJV
,QJUHGLHQWYV

e F FDQQHG SLQHDSSOH FKRSSHG
e FIURJHQ EHUULHV XQVZHHWHQHG DQG WKDZHG
e F\RJXUW ORZ IDW YDQLOOD

« EDQDQD SHHOHG DQG VOLFHG

e ¢ FUDLVLQV

'LUHFWLRQV

‘DVK KDQGV ZLWK VRDS DQG ZDWHU
'UDLQ SLQHDSSOH DQG EHUULHV ZHOO
,Q JODVVHV RU ERZOV OD\HUQOL@D D3GOGHDENUQNVHY \RIJXUW ED

IXWULWLRQ ,QIRUPDWLRQ

¢« BHUYLQJ VL]H | RI UHFLSH
e« TRWDO FDORULHV

e« TRWDO IDW J

e« 6DWXUDWHG IDW J
e &KROHVWHURO PJ
e« 6RGLXP PJ

e &8DUERK\GUDWHYV J
e 'LHWDU\ ILEHU J

e« TRWDO VXJDUYV J
¢« $GGHG VXJDUYV J

e« 3URWHLQ J

6RXUFH 86 'HSDUWPHQW RI $JULFXOWXUH V 0\30ODWH JRY
%DQDQD 2DWPHDO 3DQFDNHV :LWK /HQWLOYV

JLIXUH % 7KHVH SDQFDNHV EWQGE AKERQHWR DRRYV EMHDWHD QWDWBEOHW®% DR
E\ WKH 86 '"HSDUWPHQW RES$HULFXOMPXUHK LV LQ WKH

ODNHV SDQFDNHV
L QJUHGLHQWV

e | FGULHG UHG OHQWLOV
. F ROG IDVKLRQHG RDWYV
. F DOO SXUSRVH IORXU
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« | FEURZQ VXJDU SDFNHG

« WVS FLQQDPRQ

e« WVS EDNLQJ SRZGHU

« } WVS EDNLQJ VRGD

« | WVS VDOW

e« ~ F SODLQ \RJXUW ORZ IDW

« ~F PLON ORZ IDW

« | FFDQROD RLO RU PHOWHG EXWWHU RU FRRNLQJ RLO RI FKRLFH
e ODUJH HJJV

« WVS YDQLOOD

e« RYHUULSH EDQDQDV PDVKHG

« PDSOH VI\UXS RSWLRQDO WR VHUYH ZLWK SDQFDNHYV

'LUHFWLRQV

:DVK KDQGV ZLWK VRDS DQG ZDWHU

,Q D VPDOO VDXFHSDQ RI ERLRWJ ZWDRVH P LIRANH W K X QMH. WAL RIW 'UDL¢
,Q D ODUJH ERZO VWLU WRJHWRHQQDRIR @R DEDWN LIQREZBZEHRZ @ DKLU VF
,Q D VPDOOHU ERZO ZKLVN WRIHW KB Q GVKBIQIRD ® D W$ P& OWR RAKM ® DV K(

EDQDQD DQG OHQWLOV DQG VWLU XQWLO MXVW FRPELQHG

6HW D KHDY\ VNLOOHW RYHU P H QRIDOP IKQ.G KZ K 81 W WDIBER B QQAU Z1JWR B IS\ E

SDQ

&RRN DERXW RQH KDOI FXS RILE\D WXWH Z LDAMK DV W H PEHD PNS B H D OLSORRARR N | [ R
PLQXWHV RU XQWLO EXEEOHWXPHDER IVRGEW K B NE RAK WRPJ K VWIHR-O\G K IQV HF

WDNH ORQJHU WR FRRN WKURXJKQRKD WDRRW W RS BE® BRQNMKH ERGV WRRKP @ R
YOLS ZLWK D WKLQ VSDWXOD DRQWKHR RMW KW VQ GHKBIQ 6 UHS U R QN RRW IR

UDFN VHW RQ D EDNLQJ VKHHW LQXOLQLMK FRB&LRY WX BKULDWMR
BHUYH GUL]]JOHG ZLWK PDSOH V\UXS LI GHVLUHG

IXWULWLRQ ,QIRUPDWLRQ

e BHUYLQJ 6L]H SDQFDNH RQH WHQWK RI UHFLSH J
« TRWDO FDORULHYV

« 7TRWDO IDW ]

« 6DWXUDWHG IDW J
« &KROHVWHURO PJ
« BRGLXP PJ

« &DUERK\GUDWHYV J
e 'LHWDU\ ILEHU J

« 7TRWDO VXJDUV J
e« $GGHG VXJDUV J

e BURWHLQ J

6RXUFH 86 'HSDUWPHQW RI $JULFXOWXUH V 0\3ODWH JRY

$YRFDGR %UHDNIDVW %UXVFKHWWD

JLIXUH % 7KLY WZLVW RQ EUXRPEKARY VKD WD BVRUOCHNVG DHYIRIF IDEHRAD W WNFHRGV W R VAL
JUDLQ EUHDG <RX FDQ VHUYH UWWWZLWHH OPQ O NR XEYRF D G R VX% URID NH B DW WERUHXQW
$IJULFXOWXBEHMELVL EQ WKHLQ
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ODNHV VHUYLQJV
JQJUHGLHQWV

« ULSH DYRFDGR
e PHGLXP WRPDWRHYV

e JUHHQ RQLRQ

e« }) F FKRSSHG IUHVK EDVLO SOXV WEVS IRU JDUQLVK
e HJJV KDUG ERLOHG

. VOLFHV ZKROH ZKHDW EDJXHWWH EUHDG

e« | FULFRWWD FKHHVH UHGXFHG IDW

« &UDFNHG EODFN SHSSHU WR WDVWH

'LUHFWLRQV

'LFH DYRFDGR WRPDWRHYV DQG JUHHQ RQLRQV

3HHO DQG FKRS KDUG ERLOHG HJJV

5HVHUYLQJ WEVS EDVLO IRUQIDUHGEIMKQWNQWOD WRNVVALHERAD $GG SHE
7TRDVW EDIJXHWWH VOLFHY DQG VPHDU ZLWK ULFRWWD FKHHVH

7RS ZLWK DYRFDGR PL[ DQG JDUQLVK ZLWK FKRSSHG EDVLO

IXWULWLRQ ,QIRUPDWLRQ

e« BHUYLQJ VLI]H VOLFHYV
e« TRWDO FDORULHV

« TRWDO IDW J

e« 6DWXUDWHG IDW J
e &KROHVWHURO PJ
e« 6RGLXP PJ

e« &8DUERK\GUDWHYV J
e 'LHWDU\ ILEHU J

e« TRWDO VXJDUYV J

e« $GGHG VXJDUV J

e« 3URWHLQ J

6RXUFH 86 'HSDUWPHQW RI $JULFXOWXUH V 0\30ODWH JRY
%HOO 3HSSHU DQG 9LGDOLD 2QLRQ 6WUDWD :LWK )UHVK 6DOVD

JLIXUH % 7KLY EDNHG GLVK FPR EOHDVY V@ P BERGOHGEDMHDGE RR UV KH ZRRUWKQD QJ
JODVV RI IDW IUHH PLON DQG RKXHQKDIO 1%FH)CS0 R3IHS3EIW DBORX SHE B 06O ¥ QLRQ W6
'"HSDUWPHQW RI $JULFXOWXUHRHNV.DQ WKH

ODNHV VHUYLQJV
,QJUHGLHQWYV

. 9LGDOLD RQLRQ GLYLGHG

e } UHG EHOO SHSSHU VOLFHG YHUWLFDOO\

¢ } JUHHQ EHOO SHSSHU VOLFHG YHUWLFDOO\
. WEVS ROLYH RLO

. ODUJH HJJV

. HJJ ZKLWHYV
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e } FIDW IUHH VNLP PLON

e« *WVS JURXQG EODFN SHSSHU

e &RRNLQJ VSUD\

. VOLFHV ZKROH JUDLQ EUHDG HG VOLFHV GU\ RU WRDVWHG FXE
e } FUHGXFHG IDW ,WDOLDQ EOHQG FKHHVH

. FKHUU\ WRPDWRHVY RU WRPDWRHYV

. JDUOLF FORYH

'LUHFWLRQV

30DFH UDFN LQ FHQWHU RI RYHQ PG SUHKHDW RYHQ WR p) a

&XW 9LGDOLD RQLRQ LQWR V ®IQFH VXYDHIUWHLLF RO ®\Q LLRHY HHUHYCHWD FE RDGIWDO DR
DQG SHSSHU VOLFHV IRU P L QXML XVRWE ORW € Q BHRRY &8 G WRPV WH\DW/D
%HDW HJJV HJJ ZKLWHV PLON MDQGIBHSSHU LQ ODUJH ERZO VHW
6SUD\ DQ RU LQFK EDNLQJ SRRLYIXBUB\RU URXQG ZLWK FR
$UUDQJH EUHDG FXEHV LQ ERWWRB RKISBQH 6SULQNOH ZLWK VKUHG
$GG VDXWOHG YHJHWDEOHV DQG SRXU LQ HJJ PLJ

%DNH XQFRYHUHG IRU PLQXMRNO X EWLFRRNWG (WRGLVIKHV p&

:KLOH VWUDWD LV EDNLQJ SUMSDWFKNDOWVWRED®RHWQJIDQDLEQ DQG Ut

IXWULWLRQ ,QIRUPDWLRQ

« 7TRWDO FDORULHYV

« 7TRWDO IDW ]

« 6DWXUDWHG IDW J
e« &KROHVWHURO PJ
« BRGLXP PJ

« & DUERK\GUDWHYV J
e 'LHWDU\ ILEHU J

« 7TRWDO VXJDUV J

e« $GGHG VXJDUV J

e 3URWHLQ J

6RXUFH 86 'HSDUWPHQW RI $JULFXOWXUH V 0\3ODWH JRY

$YRFDGR OHORQ %UHDNIDVW 6PRRWKLH

JLIXUH % 7KLV UHIUHVKLQJ V MDEKRW KL H W INH HESV PDHEOHO DL G DX KN U<HRIX) LRIHQ) V\N
ZLWK VOLFH RI WRDVWHG ZKRORQZBHIMMW NE D M I/G6 PIRYRRW R GHR BH W\K M UGH6 L' M SIDQJ
SXEOLF GRPDLQ

ODNHV VHUYLQJV
L QJUHGLHQWV

. ODUJH ULSH DYRFDGR

. F KRQH\GHZ PHORQ FKXQNV DERXW VOLFH
e OLPH MXLFHG } WVS OLPH MXLFH

. F R] PLON IDW IUHH

. F IDW IUHH \RJXUW SODLQ

e } F DSSOH MXLFH RU ZKLWH JUDSH MXLFH
. WEVS KRQH\
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'LUHFWLRQV

&XW DYRFDGR LQ KDOI UHPRYH SLW
6FRRS RXW IOHVK SODFH LQ EOHQGHU

$GG UHPDLQLQJ LQJUHGLHQWY EOHQG ZHOO

6HUYH FROG

.HHSV ZHOO LQ UHIULJHUDWRU K8 WRQW ®REH M UH PSIRH IDXHDGWRW O D

IXWULWLRQ ,QIRUPDWLRQ

e BHUYLQJ VL]H F

e« TRWDO FDORULHYV

e« TRWDO IDW J

e 6DWXUDWHG IDW J
e 8&KROHVWHURO PJ
e« 6RGLXP PJ

e &DUERK\GUDWHYV J
e 'LHWDU\ ILEHU J

e« TRWDO VXJDUYV J
e« $GGHG VXJDUV J
e« BURWHLQ J

6RXUFH 86 'HSDUWPHQW RI $JULFXOWXUH V 0\3ODWH JRY

(JJV :LWK 1RSDOHV

JLIXUH % 1RSDOHYV DUHWEDWWXMESDGEBODHWEKV=XRWHG ZLWK SHUPLVVLF
ODNHV VHUYLQJV
L QJUHGLHQWV

e« PHGLXP EHOO SHSSHU
« IRQVWLFN FRRNLQJ VSUD\

e« F FKRSSHG RQLRQ

e« }) F FKRSSHG IUHVK QRSDOHYV

e« }) F FKRSSHG WRPDWR

e } WVS FKLOL SRZGHU

e HJJ ZKLWHYV

e ZKROH HJJV

« | WVS VDOW

e | FUHGXFHG IDW FKHGGDU DQG ®RQWHUH\ -DFN FKHHVHV JUDWH
« } FVDOVD

'LUHFWLRQV

‘DVK \RXU KDQGV ZLWK VRDS DQG ZQ GPYHEDMWDE CCHAK B H HRUKH | 8 X HBW BIL
&OHDQLQJ DQG &RRNLQJ &D@WVXV 3DGGOHV RU 1RSDOHYV

30DFH EHOO SHSSHU LQ WKHKWKWNGR QR QD EK R/ILG HRW RD HE R FNHQ & NRQ G3
WKH WRS OHW VWDQG IRU PLQXWHYV

5XE RIl VNLQ IURP WKH SHSSHU® RK®® RSHQ UHPRYH VHHGV DQ
6SUD\ D PHGLXP VNLOOHW ZLWK QRQVWLFN FRRNLQJ VSUD\

$GG RQLRQV DQG FRRN RYHU PHGLMPOKWBW NRRIW PLQXWHV RU
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6WLU LQ EHOO SHSSHU DQG 9RPFRUAHHY DQG FRRN IRU PLQXWH

$GG WRPDWR DQG FKLOL SRZGHU DQG UHPRYH IURP KHDW

,Q D PHGLXP ERZO EHDW HJJ ZKLWHRVVKEKAOHW JVYW LDQOQ GDRAR N$ BRAUG
WKURXJK

7RS ZLWK FKHHVH DQG vDOVD 6HWODVYPPHGLDWHO\ ZLWK ZDUP WRUW

IXWULWLRQ ,QIRUPDWLRQ

e BHUYLQJ VL]H F

« &DORULHV

« 7RWDO IDW J

« 6DWXUDWHG IDW J
« &KROHVWHURO PJ
« 6RGLXP PJ

« &DUERK\GUDWHV J
e« JLEHU J

« 7TRWDO VXJDUV J
« 3URWHLQ J

BRXUFEH+HDOWK =ROH
O0DLQ 'LVKHV
AXLQRD 6WXIIHG 7TRPDWRHV

JLIXUH % 4XLQRD SURQRXQFHWGLMEH IR 6 R X VDKIEMHAQL D HE\ WKRH 86 HHSDUYV
RI +HDOWK DQG +XPIQVERQYICFHNIDQG /X 0O JILVD DENVEKHRR G RO WWAO W X W H

ODNHV VHUYLQJV
,QJUHGLHQWV

. PHGLXP } LQFKHV WRPDWRHV

. WEVS UHG RQLRQV

e } ULSH DYRFDGR

. WEVS IUHVK SDUVOH\ RU WVS GULHG

. WEVS ROLYH RLO

. F FRRNHG PL[HG YHIJHWDEOHV WXWK PHDFHSSHUV FRUQ FDUURW
. F TXLQRD ULQVHG

. F ORZ VRGLXP FKLFNHQ EURWK

e | WVS JURXQG EODFN SHSSHU

'LUHFWLRQV

BUHKHDW RYHQ WR p) a pé&

‘:DVK KDQGV IRU DW OHDVW VHER@GW ZLWK VRDS XQGHU UXQQLQJ
&KHEN WRPDWRHYV UHG RQLRQWW RQIGEDXRVEE FD QU VERRDWU H &

‘:DVK WRPDWRHV DYRFDGR DQG SDUVOH\ 'U\ ZLWK D SDSHU WRZHO
3HHO DQG FKRS UHG RQLRQV &KPR BID IDWIRHFD GR SWHD MWKN®Q GLFH DY
&XW RIl WRSV RI WRPDWRHYV DQ 6 XKRO RRIZ XRHMHWL @Y KHR POWLRS N R X SR VBV D
+HDW RLO LQ D VDXFHSDQ RYHV PIGLKRRAL XKQ Wi DWWV KHHAGERQIL@ QVR VR
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$GG FRRNHG YHJHWDEOHYV DBG KHPWQWWHRXJK DERXW DQRWK

$GG TXLQRD DQG FRRN JHQWO\PL@WMWMHYW VPHOOV JRRG DERXW

$GG FKLEFNHQ EURWK DQG EULRQ GV RRY IR LVOK H IS®XQF H RN XGIW IR0 W K H
DQG LV IXOO\ FRRNHG DERXW PLQXWHYV

:KHQ WKH TXLQRD LV FRRNHGX IUMPR Z#H WKKB CRIGND OEQMI G IP L[ V@ MAK H
&DUHIXOO\ VWXIl DERXW ~ F Rl TXLQRD LQWR HDFK WRPDWR

30DFH WRPDWRHYV RQ D EDNLQJ PKBMWHD R&J EXINHL OR W PERWRHVDDEH K
VWXIIHG LQ DGYDQFH DQG EDNHG ODWHU

6HUYH LPPHGLDWHO\

‘'LWKLQ KRXUV GLYLGH OHIWRQWD\L QRWR D/K® CORE HVIH@IEHURIVUE B IO RL
LQGLFDWHG E\ DQ DSSOLDQFH WK HM&P RPHWHORRU IUHH]H DW  p)

IXWULWLRQ ,QIRUPDWLRQ

e 6HUYLQJ VL]H WRPDWR ~ F VWXIILQJ
e &DORULHYV

e« TRWDO IDW J

e 6DWXUDWHG IDW J

e« 6RGLXP PJ

e« TRWDO FDUERK\GUDWH J

e 'LHWDU\ ILEHU J

e« 3URWHLQ J

6RXUFH)RRG DQG 'UXJ $GPLQLVWUDWLRQ

*ULOOHG 7XQD :LWK &KLFNSHD DQG 6SDQLVK 6DODG

JLIXUH ®XQD LV GHOLFLRXV ZKHQ JQUHCOHG)RULEUREGHGN EN WKH 86 SHSDUWF
+HDOWK DQG +XPDIQ \&HEYDEHYHDQGY /X0 ILVDD@VEKRR G RE VWO W X W H

ODNHV VHUYLQJV
,QJUHGLHQWYV

. WEVS ROLYH RU FDQROD RLO

. WEVS JDUOLF PLQFHG DERXW FORYHYV

. WEVS OHPRQ MXLFH

. WVS GULHG RUHJDQR

. R] WXQD VWHDN FXW LQWR SRUWLRQV R] HDFK

)RU VDODG

« } EDJ R] OHDI VSLQDFK

e« PHGLXP WRPDWR

« 1} FDQ 1} R] ORZ VRGLXP FKLFNSHDV RU JDUEDQ]R EHDQV
« * WVS VDOW

e * WVS SHSSHU

e« WEVS OHPRQ MXLFH

'LUHFWLRQV
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3UHKHDW JULOO SDQ RU RYH® EWRRR GHDWZVWRXUFKH R® KM JIJKLYFHRISHUD\
‘DVK KDQGV IRU DW OHDVW VHER®GW ZLWK VRDS XQGHU UXQQLQJ
&RPELQH RLO JDUOLF OHPRXVHKXRFHU DWX® R WAIHINRY DODE EQBW B | VRIIU
KDQGOLQJ UDZ WXQD VWHDNV

8VLQJ FOHDQ FRRNLQJ XWHQWLWS/L QQBKV % bl IFDRFHY DD \GD B R GHG UD QHED W X
LQWR ZHGJHV

‘DVK WKH WRS Rl WKH FDQ RI| FIEIHARSHDR/SHEIQLR N RD B LIQBQAD WIHQVH FK
.HHSLQJ SURGXFH VHSDUDW B G URPI WHKGLUH PRVELEDHO DG FVQ EH PQGH X
UHIULJHUDWHG

*ULOO RU EURLO WXQD RQ KEBKVKBBW QRWL O WPH.I) X@VHHIWKRLQY/ HRIB B TUXH \BR
PLQLPXP LQWHUQDO WHPSHUDWXUH RI p) > pa@

6HUYH WXQD VWHDN RYHU F RI PL[HG VDODG

'LWKLQ KRXUV GLYLGH OHIMRRWADIVQHYW RD QIGDDMIRZH V. 19 Dbt &I U LEJHWM;
LQGLFDWHG E\ DQ DSSOLDQFH VOKHp&® RPHWHORRU IUHH]H DW  p)

IXWULWLRQ ,QIRUPDWLRQ

e BHUYLQJ VL]H WXQD VWHDN F VDODG
e &DORULHYV

e« TRWDO IDW J

e 6DWXUDWHG IDW J

e« 6RGLXP PJ

e« &8DUERK\GUDWHYV J

e« BURWHLQ J

6RXUFH)RRG DQG 'UXJ $GPLQLVWUDWLRQ

&KLFNHQ DQG OXVKURRP J)ULFDVVHH

YLIXUH PPW IUHH VRXU FUHDP YHJHW IVKOWIVF KD Q GGK K ENIMPDINGH O K/ IKVE S AMPK HU |
IDWLRQDO +HDUW /XQJLW REXNVEIOHRR GRODWQ W XWH

ODNHV VHUYLQJV
L QJUHGLHQWV

« FDUWRQ R] ZKLWH EXWWRQ PXVKURRPV TXDUWHUHG
e« F OHHN VHH UHFLSH IRU KRZ WR SUHSDUH

« F SRWDWRHV SHHOHG DQG GLFHG

e« F FHOHU\ GLFHG

« F SHDUO RQLRQV

e« WEVS HDFK IUHVK KHUEV H HGSRUVOMV® QEIRK&EYHYV PLQF

« WEVS ROLYH RLO

e« F ORZ VRGLXP FKLFNHQ EURWK

e« OE VNLQOHVV FKLFNHQ OHJV RU WHKLIKY ZKROH OHJV VSOLW R
e« WEVS OHPRQ MXLFH

« WEVS FRUQVWDUFK

e« WEVS IDW IUHH VRXU FUHDP

« } WVS VDOW
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e | WVS JURXQG EODFN SHSSHU
'"LUHFWLRQV

3UHKHDW RYHQ WR p) a pé&

‘DVK KDQGV IRU DW OHDVW VHER®GW ZLWK VRDS XQGHU UXQQLQJ
&KHFN PXVKURRPY OHHNV SRRACDWIRWVGBPRDHU\ &R QYGRSHPDWXOLRIOY D QG
'DVK PXVKURRPV OHHNV SRW QW RHMW ERH QLH X\V ISGID ULUH RO LRQVZDWK D !
&XW HDFK PXVKURRP LQWR TWH UW FUM Q& X'W LG H HNQMWIRQ WHRD DXONIT X IDHJ Rk
FHOHU\ OLQFH KHUEV

+HDW ROLYH RLO LQ D PHGLXP VLEHOLKHD®Y SERWW R® WRD VXY ONSDD
ZHOO

$GG PXVKURRPV WR SDQ DQG FRRNPXQWW® \J REGEG Q HEHINRZ QS FOVE BW\R H V
FRQWLQXH WR FRRN XQWLO WKH DHEIGIMADLERGHMO EFHRROMHWR IW  DERXW
$GG FKLFNHQ EURWK WR WKH FINM Q@ @G W MWRI WKRHDS ERL & RYGIG FIKERSX B
PLQXWHV RU XQWLO WKH FKLFNH® OHRW B UFRKWNAKR GH W K KOH IR B G HW K HGF&
VDIH PLQLPXP LQWHUQDO WHPSHUDWXUH RI p) > pa&@

':DVK KDQGV DIWHU WRXFKLQJ UDZ FKLFNHQ

:KHQ FKLFNHQ OHJV DUH WHQGQGHUHWKPRYWKHMHSD QURR WKH \BR DY ERWLFS
DQG OHPRQ MXLFH

,Q D ERZO PL[ WKH FRUQVW D DFKG ZW R KVWIK F5 ¥ Q X & FIUG.D ED BIY GK R B HETRW
6HDVRQ ZLWK VDOW DQG SHSSHG \DI)XFI$ RYHU FFRILPNHGWDEOHV D
'LWKLQ KRXUV GLYLGH OHIWRQMWD\L QRWR /KB GORE HVIHPEEHUR UUE B IO RL
LQGLFDWHG E\ DQ DSSOLDQFH VOKHpA&® RPHWHORRU IUHH]H DW p)

IXWULWLRQ ,QIRUPDWLRQ

e BHUYLQJ VL]H FKLFNHQ OHJ F YHIHWDEOHY DQG VDXFH
e &DORULHYV

e« TRWDO IDW J

e 6DWXUDWHG IDW J

e« 6RGLXP PJ

e« 7TRWDO FDUERK\GUDWHYV J

e 'LHWDU\ ILEHU J

e« 3URWHLQ J

6RXUFH)RRG DQG 'UXJ $GPLQLVWUDWLRQ

$YRFDGR &KLOWHSLQ '"UHVVLQJ

JLIXUH % 7U\ WKLV GUHVVLQJIRQFVD G DGV OQ B BRWKIEDEDVE/K VERIWHG ZLWK SHLU
ODNHV  VHUYLQJV
,QJUHGLHQWV

. ODUJH DYRFDGR SHHOHG DQG SLWWHG
e } F*UHHN \RIJXUW RU \RXU IDYRULWH SODLQ \RJXUW
. WEVS OLPH MXLFH RU WKH MXLFH IURP OLPHYV
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e * WVS FKLOWHSLQ SHSSHU SRZGHU RU UHG SHSSHU IODNHYV
e« WVS JDUOLF SRZGHU RU JUDQXODWHG JDUOLF

e } WVS KRRSWLRQDO

. } WEVS ZDWHU

« 6DOW DQG SHSSHU WR WDVWH

'LUHFWLRQV

:DVK KDQGV ZLWK VRDS DQG ZDUP ZDWHU

SLQVH IUXLW EHIRUH SUHSDULQJ

3HHO DQG SLW DYRFDGR I XMWH B XX FK RR [UIHNVHK ONPWY M

$GG DYRFDGR \RJXUW OLPH MXLRH UARKE GWHSHQ SOGIBSHY IRBERIFZ KN E
EOHQGHU RU IRRG SURFHVVRU D @& RXNM = DM ML OV R PERIRHNQKG HBLG BUDNGRERDGF
GHVLUHG WKLFNQHVYV

6HDVRQ ZLWK VDOW DQG SHSSHU WR WDVWH

6HUYH LPPHGLDWHO\ RU FKLOO IRU ODWHU XVH

+RQH\ VKRXOG QRW EH IHG WR LQIDQWYV \RXQJHU WKDQ \HDU
IXWULWLRQ ,QIRUPDWLRQ

« 6HUYLQJ VL]H $ERXW WEVS
« &DORULHYV

« 7TRWDO IDW J

« 6DWXUDWHG IDW J

e« &KROHVWHURO PJ

e 6RGLXP PJ

e &DUERK\GUDWHYV J

e« JLEHU J

« 7JRWDO VXJDUV J

e 3URWHLQ J

6RXUFH+HDOWK =RQH

PRUH PDLOWLOOGHG &KLFNHQ %DVLO ORUREKFBRL&KLFNIHRX ®L W KV(R JEB0OQ
%HDQV ZLWK %DFRQ DQG 1HZ 3RWDWFREDODH EDWANU&KILFNHQFDO@ 9B RH IS Q At
VDIHUHFLSHJXLGH RUJ

"HVVHUWYV
3XPSNLQ 3LH

YLIXUH % 7KLV LV DQ HDV\ WR) SRIHBDKRO LEBRG HMDNEY. BMKHRRRG DQG 'U
$CGPLOLVWV L@WEKRHFE GRPDLQ

ODNHV VHUYLQJV
,QJUHGLHQWYV IRU WKH SLH FUXVW

e« F TXLFN FRRNLQJ RDWYV
e« | FZKROH ZKHDW IORXU
« | FJURXQG DOPRQGYV

« WEVS EURZQ VXJDU

« | WWVS VDOW

e« WEVS YHJHWDEOH RLO
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. WEVS ZDWHU
,QJUHGLHQWYV IRU WKH SLH ILOOLQJ

« | F SDFNHG EURZQ VXJDU

e } WVS JURXQG FLQQDPRQ

e | WVS JURXQG QXWPHJ

« | WVS VDOW

e HJJ

« WVS YDQLOOD

e« F FDQQHG SXPSNLQ

e & FIDW IUHH HYDSRUDWHG PLON

'LUHFWLRQV

3UHKHDW RYHQ WR p) P&

‘DVK KDQGV IRU DW OHDVW VHER®GW ZLWK VRDS XQGHU UXQQLQJ

7R PDNH FUXVW PL[ RDWV |0RIHWKMHRRQEGV WXDDOO HRY® VDOW W

,Q D VHSDUDWH ERZO IX0O0\ BLfLWHKHDRIRU B R ZIXWHN WRJIHWKH

$GG WKH RLO PL[WXUH WR WKH IGUNH®H G H G GKQDIV V PIDGDE FOLR ROH@VE WR K D

'RUN WKH GRXJK LQWR D GLVN VKX G2 8RR KDY K W& DIQ 6 HO LLIK W@ \G IFOX J

3UHVV LQWR D LQFK SLH SDRWRGWELDNB LRKW E URLZ@XWHWK KDQGV DIW

7XUQ GRZQ RYHQ WR p) a pé&

7R PDNH ILOOLQJ PL[ VXJDU MM RIDPRIPU QRWPHRZDQG VDOW

&UDFN HJJ LQWR D VHSDUDW B GELRZIO P QVE XEHHD WV K$HEG 2\ R KWKKDHQ G V

$GG YDQLOOD DQG PL]

‘DVK OLG RI FDQQHG SXPSNLQ ZHMK @R DK BQ G DADG 85X PEHIRYUB®G PLON

3RXU LQWR SUHSDUHG SLH VX®W DO % DNNGIL | R UL Q VRHLLQAXKGH @ RWU WKH FHGQ

'LWKLQ KRXUV SODFH OHIWRYHUM 5EQVNK WP DQHSX BR WP ZUDIS| BUJ B O X
p) a p& RU EHORZ DV LQGLFBWHWHUY DRUDSSELD @MH WRKHYP p& RU

IXWULWLRQ ,QIRUPDWLRQ

e 6HUYLQJ VL]H ZHGJH
e &DORULHYV

e« TRWDO IDW J

e 6DWXUDWHG IDW J

e« 6RGLXP PJ

6RXUFH)RRG DQG 'UXJ $GPLQLVWUDWLRQ
$SSOH 3LH LQ D *ODVV

JLIXUH % 7KLV TXLFN GHVVHWY DYSPOMHVH ZQWKOPQ QNP RENXU+ € DOW KV=-XDHG
ZLWK SHUPLVVLRQ

ODNHV VHUYLQJV
L QJUHGLHQWV
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« F ORZIDW RU IDW IUHH PLON
e« F IDW IUHH YDQLOOD \RJXUW

« DSSOHV

e } WVS JURXQG FLQQDPRQ

« +DQGIXO RI LFH FXEHV

'LUHFWLRQV

:DVK KDQGV ZLWK ZDUP ZDWHU DRGH/BDESBOMIQJIUHVK IUXLWV EH
3HHO DSSOH FXW XS LQWR FXEHV DQG WDNH RXW WKH VHHGYV
$GG UHPDLQLQJ LQJUHGLHQWY DQG EOHQG IRU PLQXWH

6HUYH LPPHGLDWHO\

IXWULWLRQ ,QIRUPDWLRQ

e BHUYLQJ VL]H JODVV
« &DORULHYV

« 7TRWDO IDW ]

« 6DWXUDWHG IDW J

« &KROHVWHURO PJ

« BRGLXP PJ

« &DUERK\GUDWHYV J
¢« JLEHU J

« 7TRWDO VXJDUV J

e 3URWHLQ J

6RXUFH+HDOWK =RQH

=XFFKLQL %DUV :LWK '"ULHG )UXLW

JLIXUH % 6KUHGGHG [XFFKDQWLWREKHBVZILWYK GUWDHH Y8 GDWHYL DESS.OMHM W
JUXEW= +HDOWEKV=RWHG ZLWK SHUPLVVLRQ
127( 6KUHGGHG FDUURWY FDQ E®LVEXVWIRXXRMHG WRQYHW & HMRKBXXG DXO EWI
PRUH OLTXLG WKDQ FDUURWYV GR

ODNHV VHUYLQJV
,QJUHGLHQWV

« } FDOO SXUSRVH IORXU
e« WVS EDNLQJ SRZGHU

« | WVS EDNLQJ VRGD

« | WVS VDOW

e ¢ FEXWWHU RU PDUJDULQH VRIWHQHG

e ¢ FVXJDU

« ODUJH HJJ

e ¢ FORZ IDW RU IDW IUHH PLON

« WVS YDQLOOD H[WUDFW

e« F VKUHGGHG ]XFFKLQL

e« F DERXW R] ILQHO\ FKRSEHG SUKIE VUBDWHWXAKSBYHY RU UDLVLQ

'LUHFWLRQV
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‘DVK KDQGV ZLWK VRDS DQG ZDUP ZRWH{ S U KUILHVK YHIJHWDEOHV EF
3UHKHDW RYHQ WR p) p&

/JLJKWO\ JUHDVH DQ LQFK VTXDUH EDNLQJ SDQ

&RPELQH IORXU EDNLQJ SRZGHW OPDNHQERZRGD DQG VDOW L

$GG EXWWHU VXJDU HJJ PLONPRE®WKDQLOOD DQG EHDW XQWL

BWLU LQ ]XFFKLQL DQG GULHG IUXLW

6SUHDG EDWWHU LQ SUHSDUHG SDQ

%DNH DERXW PLQXWHV RU X® WL OKRHQ VBB WANSHIE QJV EDFN ZKH

&RRO LQ SDQ

&XW LQWR EDUV DQG VHUYH

IXWULWLRQ ,QIRUPDWLRQ

« 6HUYLQJ VL]H EDU
« &DORULHYV

« 7TRWDO IDW J

« 6DWXUDWHG IDW J
« &KROHVWHURDO PJ
e 6RGLXP PJ

e & DUERK\GUDWHYV J
e« JLEHU J

« 7TRWDO VXJDUV J

e 3URWHLQ J

6RXUFH+HDOWK =RQH

&KRFRODWH 7RIX 3XGGLQJ

JLIXUH % $GG \RXU IDYRUW W 8 SIEJRXENNR CQXW-V 7 RN =RMWHEOEDLDOKV=XWHG ZLWK SHU
ODNHV VHUYLQJV
,QJUHGLHQWYV

e« FRURQH R] SDFNDJH RI VLONHQ WRIX
e } FVHPL VZHHW FKRFRODWH FKLSV

« WEVS ZDWHU

« WVS YDQLOOD

« }) WVS FLQQDPRQ RSWLRQDO

« 6DOW WR WDVWH

'LUHFWLRQV

':DVK KDQGV ZLWK VRDS DQG ZDUP ZDWHU
,Q D EOHQGHU RU IRRG SURFHNURUD BN\OHPGIGWRRY X DUW2ZMRHEBBGN LW X!
,Q D VPDOO PLFURZDYH VDIH BRZDQGRIMEAL DY PHKRERG@DWHH IRKL  \AKABY
VWDUW WR PHOW 6WLU WKH PL[WXUH XQWLO FRPELQHG

$GG KDOI Rl WKH FKRFRODW HR ® LY WKBHHV WR UWMKMGE DGIGE W R DHNRHKFHRIQ)XGG
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6FUDSH GRZQ WKH VLGHV RI WKHGEIGI® GO RURRRQGLYPU RIFKHMMREL HQ WV
3RXU SXGGLQJ LQWR D ERZOVRRQIGQGH MULIGDHD WHURUQD V& IOHIHVW KR X1
6HUYH FKLOOHG $GG \RXU IRBBUQWWH IUXLW QXWV RU RWKHU W

IXWULWLRQ ,QIRUPDWLRQ

e 6HUYLQJ VL]H $SSUR[LPDWHO\ } F
« &DORULHV

« 7RWDO IDW J

« 6DWXUDWHG IDW J

« &KROHVWHURO PJ

« BRGLXP PJ

« &DUERK\GUDWHYV J

e« JLEHU J

« 7TRWDO VXJDUV J

e 3URWHLQ J

BRXUFH+HDOWK =ROQH

%DQDQD 3RSV

JLIXUH WHH]H WKHVH EDQDQD SRSV EHVRUWHAMEWYLIERNFRYHD CARIR @ XWX\E ZL
SHUPLVVLRQ

ODNHV VHUYLQJV
,QJUHGLHQWYV

« PHGLXP EDQDQD
e« WEVS SHDQXW EXWWHU
e« WEVS FKRSSHG URDVWHG SHDQXWV XQVDOWHG

'LUHFWLRQV

':DVK KDQGV ZLWK ZDUP ZDWHU DQG VRDS
3HHO EDQDQD DQG FXW LQ KDOI FURVV ZLVH

3XW D SRSVLFOH VWLFN LQ WKH FHQWHU RI HDFK KDOI
6SUHDG EDQDQD KDOYHV ZLWK SHDQXW EXWWHU

3RXU FKRSSHG SHDQXWV RQMNRY BVSD®\8HDXGVYROO EDQDQD K
'UDS LQ SODVWLF ZUDS RU IRLO DQG IUHH]H EHIRUH VHUYLQ

IXWULWLRQ ,QIRUPDWLRQ

« 6HUYLQJ VL]H } EDQDQD SRS
e &DORULHYV

« 7TRWDO IDW ]

« 6DWXUDWHG IDW J

« &KROHVWHURO PJ

e BRGLXP PJ

« &DUERK\GUDWHYV J

e« J)LEHU 3

« 7TRWDO VXJDUV J

e 3URWHLQ J

6RXUFH+HDOWKDGEPSWHG IURP DERXWSHDQXWYV FRP
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S5HFHWDVHQ (VSDxRO
3ODWRY B3ULQFLSDOHYV
7TRPDWHY 5HOOHQRYV GH 4XLQXD

JLIXUD %D TXLQXD SURQXQFLDGD .((1 PDKR HVH X¥P @ U DIRIROGRHIQ/IEXRUD O H GH\O G +
'"HSDUWDPHQWR GH 6DOXG \ 6HUY LFHA@YVVAHXPDQRVLGH RO BB QAHO &RUHVOGH R
GRPLSIBOLFR

6LUYH SRUFLRQHV
L QJUHGLHQWHYV

e« WRPDWHV PHGLDQRV } SXOJDGDV

« FXFKDUDGD GH FHEROODV URMDYV

« } DJXDFDWH PDGXUR

e FXFKDUDGD GH SHUHMLO IUHVFR R FXFKDUDGLWD GH VHFR

e« FXFKDUDGD GH DFHLWH GH ROLYD

e« WD]D GH YHUGXUDV PL[WDV FRHG@DKVFFPDR]S RUQDMRPSDR BLIXLVDQWF
« WD]D GH TXLQXD ODYDGD

« WD]D GH FDOGR GH SROOR EDMR HQ VRGLR

e | FXFKDUDGLWD GH SLPLHQWD PROLGD

,QVWUXFFLRQHYV

&DOLHQWH HO KRUQR D p) a pé&

/iYHVH ODV PDQRV SRU DO PHQNRR HOVFAKRQGR\GARQIMIDIR:Q ED

(IDPLQH ORV WRPDWHV OD FHBRM®HMQ PNDD X OHD 6 XX DD \§ H PSKRQF K [\ V
/IDYH ORV WRPDWHV HO DJXDFDSHO\ MRDSHOIHMLO 6©0TXHORV FRQ S
3HOH \ FRUWH ODV FHEROODWHYFERD V4 X3-MTXGIHHODS HiWH D UG BXERYXIDF DV
&RUWH HO H[WUHPR VXSHUVRWDGID O RW \&RPDOMHIMUR| TXHDNEGBDOR 8XO
XQ FRQGLPHQWR 3RQJD ORV WRPDWHV D XQ ODGR

&DOLHQWH HO DFHLWH HQ XQ®JEBIBKH RXIDV OF HEHRIRO PN G LIRR B OQRRODW VKD
PLQXWRV

$JUHJXH ODV YHUGXUDV FRFLBDYXWFDORPPQWHODYV ELHQ GH

$JUHJXH OD TXLQXD \ FRF-QHODOD BUHIE DDMR GBHERWD GHH RLQXWRYV
$JUHJXH HO FDOGR GH SROORVD EHOWD FORH hPMM KA AKX HRBR THXA @X DX
ELHQ FRFLGD GH PLQXWRYV

&XDQGR OD TXLQXD HVWO® FRELERLGXDWR @ XQ IS KNEGRY Y ON JFO H HOHL
TXLQXD FRQ FXLGDGR

/OHQH FDGD WRPDWH FRQ ~ WD]D GH TXLQXD FRQ FXLGDGR

&RORTXH ORV WRPDWHV HQ RQ D GHDMRAH B0 USHDGHG RRIU®H D U \DRN & X VHR/W ¢
FDOLHQWHYV SXHGH OOHQDU ORWORRPDXYHIR GH DQWHPDQR \ KRUQH
6-UYDORV LQPHGLDWDPHQWH

'HQWUR GH KRUDV GLYLGD O [RX@RERND ¥ RI® WBHIED S\LH0W B @ ROV KR (D H
a p& R PHQRV VHJ°Q OR LQGEWKHRE® PABH/WPEPRIW UR HXH HIDARQVWHOD GR

,QIRUPDFL3Q 1XWULFLRQDO
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« 7DPD+R GH OD SRUFL3*Q ~ WD]D GH UHOOHQR
« &DORU-DV

« *UDVD WRWDO J

« *UDVD VDWXUDGD J

« 6RGLR PJ

« 7RWDO GH FDUERKLGUDWRYV J

e )LEUD GLHWOWLFD J

« 3URWH-QD J

2ULJBH®@PLQLVWUDFL3:Q GH $OLPHQWRV \ OHGLFDPHQWRY GH (( 88

$W°Q D OD 3DUULOOD &RQ (QVvDODGD GH *DUEDQ]RV \ (VSLQDFD

YLIXUD %0 DW°Q HV GHOLFLRVR FXDRBRR (DWDOD GDUSDWWLOOROR*DOED QR
GHO 'HSDUWDPHQWR GH 6DOXG \86HN WGYA®EWR W XRDQRV. GHD(Q BHO & RWH VW GHOF
GRPLS?EOLFR

6LUYH SRUFLRQHV
JQJUHGLHQWHV

. FXFKDUDGD GH DFHLWH GH ROLYD R FDQROD

. FXFKDUDGD GH DMR SLFDGR HQ SHQWHRW ELHQ SHTXH*RV GH G
. FXFKDUDGDV GH MXJR GH OLP3Q

. FXFKDUDGLWD GH RU®JIJDQR VHFR

. RQ]DV GH ILOHWH GH DW°Q VWRDWDGRRQ SHGD]R RQ]D

3DUD OD HQVDODGD

e« } EROVD RQ]DV GH HVSLQDFD

. WRPDWH PHGLDQR

« } ODWD } RQ]JbV GH JDUEDQ]RV EDMRYVY HQ VRGLR

e * FXFKDUDGLWD GH VDO

e * FXFKDUDGLWD GH SLPLHQWD FXFKDUDGD GH MXJR GH OLP3Q

,QVWUXFFLRQHYV

&DOLHQWH OD SODQFKD R HO @ DG RIXG BDGHORURRO ARDIAD 5 XQID WHP!
/iYHVH ODV PDQRV SRU DO PHQWRR HOVAKRQGR\GARQIMIDIR:Q ED

OH]FOH HO DFHLWH HO DMRORHQ BISORTXH OIDP PRI FOO R R &I EQRWV K DOSD
ODU-QHORV GH PLQXWRV /iYHV¥ QDWW B QROVH (WHIR FUHX @/RFDU OR
/IDYH \ VHTXH OD HVSLQDFD HRY \BHS AR FILRLH @ [\ PPFR@ K WeHRUW K IDO N G X B D
\ FSUWHOR HQ URGDMDYV

/IDYH HO WRSH GH OD ODWD GH JDDEDQURW F®H® VDK XHDO\ D KLG B Q \MBW XC
OH]JFOH WRGRV ORV LQJUHGLHO@WRYV &HSOL HRR\D GBHI®DD W PO QB EHQEMHK D
UHIULJHUDUOD

3RQJD HO DW°Q HQ OD SODQFKDRRDIW R G B VD GRQ W RVKRQ P ®DDED G F
VHSDUH I{FLOPHQWH FRQ XQ W& DM RQWH XQD @HIP S Y DW &I P

6LUYD ILOHWH GH DW°Q VREUH WD]D GH HQVDODGD PL[WD

'HQWUR GH XQ PDUJHQ GH KRUDWHILSRGER SDRIXRERNVFRQ WHIRSIBL 163
WHPSHUDWXUD GH p) a p& RQPWORIRWS3RHWUR OGRH LKGBBHAWH RGRP @) WL F
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p& R PHQRYV
,QIRUPDFL3Q 1XWULFLRQDO

e 7TDPD*xR GH OD SRUFL:3Q ILOHWH GH DW°Q WD]D GH HQVDODGD
e« &DORU-DV

e« *UDVD WRWDO J

e« *UDVD VDWXUDGD J

e 6RGLR PJ

« TRWDO GH FDUERKLGUDWRYV J
e )LEUD GLHWOWLFD J
« 3URWH-QD J

2ULJBH®@PLQLVWUDFL:Q GH $OLPHQWRV \ OHGLFDPHQWRY GH (( 88

JULFDV®© GH 3ROOR &RQ 6HWDV

YLIXUD %D FUHPD DJULD VLQ JUDVD OB® YKHGXUDN $GIDW RK W H DEDNVE RD-FDEERXQ
6 HWONOVWLWXWR 1DFLRQDO GHO &RIUD]3G L \OBMHEREMIPRIORH 8 X EDR B Q J

6LUYH SRUFLRQHYV
,QJUHGLHQWHYV

. SDTXHWH RQ]JDV GH FKDPSL*xRQHV FRPXQHYV

. WD]D GH SXHUUR

. WD]D GH SDSDV

. WD]D GH DSLR

. WD]D GH FHEROODV SHUOD

. FXFKDUDGDYVY GH GRVY KLHUEDMOIURYWERY OLRBHWHMHP FARKBUHDEMWDYV GH
. FXFKDUDGD GH DFHLWH GH ROLYD

. WD]DV GH FDOGR GH SROOR EDMR HQ VRGLR

. OLEUD GH SDWDV HQWHUDV RDWDISGWBWYDOWH $RODBRDWGIDY SEHED GEHDW V
. FXFKDUDGD GH MXJR GH OLP3Q

. FXFKDUDGD GH PDLFHQD

. FXFKDUDGDVY GH FUHPD DJULD VLQ JUDVD

e } FXFKDUDGLWD GH VDO

e | FXFKDUDGLWD GH SLPLHQWD PROLGD

,QVWUXFFLRQHYV

&DOLHQWH HO KRUQR D p) a pé&

/iYHVH ODV PDQRV SRU DO PHQWR HOVAKRQGR\GARQIMIDIR:Q ED

(IDPLQH ORV FKDPSL*RQHV HOODNHBEWRR OODNVSSISDUD HR D SALRWLHQHQ
PDJXOODGXUDV \ ODV PDQFKDYV

/IDYH ORV FKDPSL+RQHV HO SXHEBROOWN\SHDSDV\ GIDVDISILHRU EIME WQ WR
&RUWH FDGD FKDPSL+3*Q HQ FXWRURQSFHADYRWR KHRGDVR VH O CBXH ¥ FE RIQWHX
SDSDV HQ FXERV &RUWH HO DSLR 3LTXH ODV KLHUEDV

&DOLHQWH HO DFHLWH GH RRQGER HQXHY R BDWO D F B G LD QRVBHEU ¥Q Q/E
PHWDO WDPEL©Q IXQFLRQD
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$JUHJXH ORV FKDPSL+RQHV DO WYWPQQPD BRFQQGI PRI GKRD \GHD T XV L RXS\F
DSLR \ ODV FHEROODV SHUOD WXFRQIW §HUERBDY;E88RORVEOD\MDW G H
$JUHJXH HO FDOGR GH SROOR D\ S/DWBNOGH ERODRDB@ W ${JUDHI UM D U V
DOUHGHGRU GH PLQXWRV R KBWOQDWILXHJ QDV B DWSDL ) FEKD 8 RID ® BF R M B
DOLPHQWRY TXH HO SROOR KDHUGFDGH GRpYQPD WH@SHUDWXUD LQW
/iYHVH ODV PDQRV OXHJR GH WRFDU HO SROOR FUXGR

&XDQGR ODV SDWDV GH SROOR HOW®O®Q W@ UV J DV B DX ¥ DQMAME § DPHADHID (
$JUHJXH ODV KLHUEDV \ HO MXJR GH OLP:Q

(Q XQ ERO PH]FOH OD PDLFBQ®JRRQ O DR NPD W QL X HIB YIDX DAVKIHORY G
&RQGLPHQWH FRQ VDO \ SLPAXIQOIWD\ VBIGKE HQM]PDGEHHBEROOR
'HQWUR GH KRUDV GLYLGD O[RMXRERND ¥ R® WBIE D S\L S @W B U RS KR [ H
a p& R PHQRV VHJ®°Q OR LQGEWKHRE® RBH/WPEPRIW URR HXH HHD ARQVH O DGR

,QIRUPDFL3Q 1XWULFLRQDO

e« 7TDPD+*R GH OD SRUFL:3Q SDWDUWHIWBWVD &B G\WRD OR WD]D GH YH
e« &DORU-DV

e« *UDVD WRWDO J

e« *UDVD VDWXUDGD J

e« 6RGLR PJ

e« TRWDO GH FDUERKLGUDWRYV J

e J)LEUD GLHWOWLFD J

e« 3URWH-QD J

2ULJH®PLQLVWUDFL3Q GH $OLPHQWRYV \ OHGLFDPHQWRY GH (( 88

SRVWUHYV
7DUWD GH &DODED]D

JLIXUD WD HV XQD YHUVL3Q I{FLO GHOGUMBS@WRY G N HIX FUSIF B HQ BWIDGH £
$GPLOQLVWUDFL®*Q GH $OLPHOQWRWYV GH> GRPLIQULR FSYEOHLER 88

6LUYH SRUFLRQHYV
,QJUHGLBQIW KW SFRVWUD GH OD WDUWD

. WD]D GH DYHQD GH FRFFL3Q UijSLGD
e | WD]D GH KDULQD LQWHJUDO

e« | WD]D GH KDULQD GH DOPHQGUDYV

. FXFKDUDGDYV GH D]°FDU QHJUD

e | FXFKDUDGLWD GH VDO

. FXFKDUDGDYVY GH DFHLWH YHJHWDO
. FXFKDUDGD GH DJXD

,QIJUHG ISDQUWHYO UHOOHQR GH OD WDUWD

e | WD]D ELHQ OOHQD GH D]J°FDU QHJUD

e } FXFKDUDGLWD GH FDQHOD HQ SROYR

e | FXFKDUDGLWD GH QXH] PRVFDGD HQ SROYR
e | FXFKDUDGLWD GH VDO

. KXHYR

. FXFKDUDGLWDYV GH YDLQLOOD

. WD]D GH FDODED]D HQODWDGD

- KWWSV PHG OLEUHWH[WV RU




. WD]D GH OHFKH HYDSRUDGD VLQ JUDVD
,QVWUXFFLRQHV

&DOLHQWH HO KRUQR D p) P&

/iYHVH ODV PDQRV SRU DO PHQNRR HOVFAKRQGR\GARQIWIDIR3Q ED

3DUD KDFHU OD FRVWUD P HUP®H PYHIQPD GB PDWPH®IE UGWTHNB+R]°FC
(Q RWUR ERO PH]FOH ELHQ HORIFRLXWHEDHIMLGRXD FRQ XQ WHQH
$JUHJXH OD PH]FOD GH DFHLWHFD WERVLBUHE G LH ¥ WWH \Q NFRFRY ULR® D BD
PDVD VH PDQWHQJD XQLGD

YJRUPH XQ GLVFR FRQ OD PDVD Q \KSIDU VX XKUSIRFFLRH GOH. KDILD. GBFRQ KR FU K
KDVWD TXH IRUPH XQ F-UFXOR GH SXO0OJDGDYV

3RQJD OD PDVD HQ XQ PROGH SDAMIOKRDQHDU GRLQSWORYD G \K D KR H O
PDQRV GHVSX©V GH WRFDU OD PDVD FUXGD

%DMH HO KRUQR D p) a pé&

3DUD KDFHU HO UHOOHQR H @ KQDE FO® RH{A P A RVEF DGTF D W DODDRD

(Q RWUR ERO HFKH XQ KXHYR \DE GMDOBRH G OHQRX HIDXRH DRO®; PHYFHOODV PD
$JUHJXH OD YDLQLOOD \ PO]JFOHOD

/DYH OD WDSD GH OD FDO D E® JIDQNMMHYD®H ® B LFLRUPD D J XOH\J R D B 3RIGFOH O D
(FKH HO UHOOHQR HQ OD FRVWWR\GR RDWWDUTWH kQVBOWE RXQORKOR L P
'HQWUR GH KRUDV SRQJD ODWDR&E RDM QX & Q YUDHOFL\S IHHQQ B/IHS AL QW \RY
0OWDODV HQ OD QHYHUD D XQD WHPRBWH UDHIXQ DD B H Q GI)T XaH X& W HAW PRPH
HO FRQJHODGRU D p) 9 p& R PHQRYV

,QIRUPDFL3Q 1XWULFLRQDO

e« 7TDPD+*R GH OD SRUFL3Q SHGD]R
« &DORU-DV

e« *UDVD WRWDO J

e« *UDVD VDWXUDGD J

e« 6RGLR PJ

2ULIJBIQPLQLVWUDFL3Q GH $OLPHQWRYV \ OHGLFDPHQWRY GH (( 88

SHFLSH ORGLILFDWLRQ

e 30DQQLQJ OHDOV _ +HDOWK)\ :HLJKWL@X&ULWLRQ DQG 3K\VLFDO $FW
e &XWWLQJ &DORULHV _ +HDOWK\ $AWKW/'S®XWULWLRQ DQG 3K\VLFDO

« 0\ )RRG DQG %HYHU&JH 'LDU\

e $ +DUYHVW RI 5HFLSHV 86/'HSDUWRKRQW RI $JULFXOWXUH

e +HDOWK\ AIDWLRQDO +HDUW %ORRG DQG /XQJ ,QVWLWXWH

e HOLFLRXV +HDUW +HDOWK\ /DWLORIDWLRODO ®*HDUWK/XQE DG %ORR
e SHFLSHV &RRNERRNV D8® &HSDUWPHQW RV O9HWHUDQV $I1IDLUV

SHFRPPHQGHG 5HVRXUFH
e %ULHI +LVWRU\ RI ,QGLJHQRXV )ODYRUV LQ $UL]JRQD

SHIHUHQFHV

+DUYDUG 7 + &KDQ 6FKRRO RI 37%GD LKW H DWW MBXQ SBRRK@H HUDLQFFHVVHG
KWWSV QXWULWLRQVRXUFH KVSEW ZURDBGIHBXQXKDW VKRXOG \RX
$PHULFDQ +HDUW $VVRFLDWLRQ 'LHWDUASIDW Y Z % FKFHVWH G $S W00 K HHDO
VPDUW IDWV GLHWDU\ IDWV
-RKQVRQ 5. $SSHO /- %UDQGV 0 B\W BDU GLHRW DV F X & DDJUK/HID@WIKNAD D/ F
$PHULFDQ +HD U W& LIWVAKOAL\D WR® Q GRL &,5&8/$7,21$+$
+DUYDUG 7 + &KDQ 6FKRRO RI 3KUEXOIWM+ HOW WKW SRHEHARREGMWY DQG $F
'HFHPEHU KWWSV QXWULWLRQVRXUFH KVISEVK YUY EWE HBKYZKQ @/ IWKKR

@0@ - KWWSV PHG OLEUHWH[WV RU




$ULJRQD 2IILFH Rl 7RXULVP 1DWRQM FXY WIDQXH R Q VSV IZRWQK LYGL]IHWYR XV
$ULJRQD $FFHVVHG 'HEMPENU 777 YLVLWDUL]ROD FREWDNH]RBUIRFDO C
<DVKLQ $ <DVKLQ < ;LD ; 1HP]HU %FIi$Q\D QR VGHIW DP®D ¥ WWR@ WX B PLq
%DVHO GRL DQWLR]

7KLY SDJH WEWIOHGS L[ % S5HFLSHV IRLV' VKDUWHIG EXGP-EHE @LFRHQVH DQG ZDV DXWK
FXUDWBG/EOD\Q %DUNHU 0DU\V ODULDQ 1BRU$ D QG VB KN KD YANDAU BB LMRKDWAZ DNV Hi
VW\OH DQG VWDQGDUGYV RI WKH /LEUH7H[WY SODWIRUP

@Oa - KWWSV PHG OLEUHWH[WV RU




,QGH|

$ &RQVWDQFH%HOO GLHWHWLFV
DEDGHPLD 7LWOH3DJH $ERXW WKH $XWKRUV

m o Wb SRy FRQWULEXWRUV GLIHVWLYHKHDOWK
DIIRUGDEOHOHDUQLQJ $SERXW WKH $XWKRUV ODFURQXWULHQWYV

olRaoan FRRNLQJ GLVHDVH SUHYHQWLRQ
DJULFXOWXUH ,Q WKH .LWFKHQ 6WRULQJ DQG IRRESMMUDLWILHRRGDQG +HDOV

$FNQRZOHGJHPHQWYV BUHYHQWLQJ )RRG :DVWH GLVRUGHUHG HDWLQJ
$LPHH 1RYDN FRRNLQJ VNLOOV (QMR\LQJ )RRG DW +RPH DC

(QMR\LQJ )RRG DW +RPH DQGBGH®BWIORQ¥XWUS ZLWK )RRG

SHUVLRQLQJ +LVWRU\ 5SHODWLRQVKLS ZLWK )RRG GLVSDULWLHV
$P\$'UHVFKHU FRRNLQJ WHFKQLTXHYV &UHDWLOJ 3DUWQHUVKLSYV

7LWOH3DJH $SSHQGL[ % S5HFLSHV IRU 'LVHDVH 3UHYHQWLRQ
DQHPLD FRRNLQJWHFKQLTXHV

$SSHQGL[ $ &DVH 6WXGLHV SQDWRP\ RI D JRRG 'HPRQVWYE W WFR
uv

DOWLR[LGDQWYV

Q [ Q FXOLQDU\ PHGLFLQH $ERXW WKH $XWKRUV

%LRDFWLYH &RPSRXQGV SFNORZOHGIHPHOWY
DXGLHQFHHQUIDJHPHQW  striw wih sxwKrUY HGLWYV
$QDWRP\ RI D )RRG '"HPRQVWUDWBRBHUVWDQGLQJ 6RFLDO ,QIGRHYFRQLEODEHVEY

OHDOV DQG 6KRSSLQJ 6PDUWHU HGXFDWLRQ
DXWKRU OLVW (QMR\LQJ )RRG DW +RPH DQG %HABRFH2XU
9HUVLRQLQJ +LVWRU\ 5HODWLRQVKLS ZLWK )RRG SERXW WKH $XWKRUV
DXWKRUV 'LHWDU\ 6XSSOHPHQWYV &UHDWLOJ 3DUWQHUVKLSV
SERXW WKH $XWKRUV ,PSOHPHQWLQJ &XOLQDU\ OH(H_ISWLLQQﬁ%é HDWLQJ

&RPPXQLW\
&UHDWLQJ 3DUWQHUVKLSV LQ <RQMERPRKXORMG DW +RPH DC

% &XOWXUDOO\ 8HQWHUHG $SSHRBWkRRQXWR X XbWHKDIRR G
%DFN ODWWHU OHGLFLQH
/ILFHQVLQJ $SSHQGL[ $ &DVH GWXGLH\/)

FXOLQDU\DUWYV |

%DKDU%DNKVKL WKL LWEKHO BWRULOS DDUPHUV R
TLWOH3D M Suny i KH LWEKHG 6 QE YRS R IRE G v
ELRDFWLYHFRPSRXQGV FXOLQDU\PHGLFLQH IDUPHUVPDUNHWYV
%LRDFWLYH &RPSRXQGYV L WOHAD I 6HHG WR 7DEOH 3URJUDPV
ERG\ LPDJH ,O WKH .LWFKHQ 6WRULQJ DBWMHsDULQJ )RRG
(QMR\LQJ )RRG DW +RPH DQBUHMHRDMELONYUYRRG :DVWH ODFURQXWULHQWYV
5HODWLRQVKLS ZLWK )RRG ODFURQXWULHQWYV )'$
ERRN %LRDFWLYH &RPSRXQGYV ,
$QDWRP\ RI D )RRG 'HPRQVWUDWILHF DUV 6XSSOHPHQWV
9HUVLRQLQJ +LVWRU\ 6HHG WR 7DEOH 3UrJuUDPV IRRG DFFHVV
EXGIJHWLQJ FXOWXUDO IRRGYV 8QGHUVWDQGLQJ 6RFLDO 1
8QGHUVWDQGLQJ 6RFLDO ,QIOXHREH Y xPPBHDLIowHUHG $sSTHRBY kK BE Gy RKESSLQP HPDUWHU
OHDOV DQG 6KRSSLQJ 6PDUWHU gl FLQH SHODV\(/QLMRRQ\bSESF;FE\?VKD\)NR;EPH DC
& FXVWRPL]DEOH &XOWXUDOO\ &HQWHUHG $¢
,QIR3DJH OHGLFLQH
FDUERK\GUDWHYV IRRG DQG QXWULWLRQ
ODFURQXWULHQWY \ $FNQRZOHGJHPHQWYV
FDUGLRYDVFXODU KHDOWKywDLOHG OLFHQVLQJ IRRG HGXFDWLRQ
SRSXODU "LHWV DQG +HDOWK /| pqQvLQu $FNQRZOHGJIJHPHQWYV
FDVH VWXGLHV GLDEHWHV PDQDJHPHQWIRRG HTXLW\
$SSHQGL[ $ &DVH 6WXGLHV 3RSXODU 'LHWV DQG +HDOWK  8QGHUVWDQGLQJ 6RFLDO 1
FKDQJHV GLDEHWHYV SUHYHQWLRQOHDOV DQG 6KRSSLQJ 6PDUWHU
SHUVLRQLQJ +LVWRU\ sssnocll o sHrlsHy iru T RRGUVHEXU LW,
FKHIV GLHW &UHDWLQJ 3DUWQHUVKLSV
$FNQRZOHGJHPHQWYV 3rRsx0DU Lhwv poc +npowkRRGDFFHVYV
FKURQLF GLVHDVH GLHWDU\ JXLGHOLQHV 6HHG WR 7DEOH 3URJUDPYV
3RSXODU 'LHWV DQG +HDOWK OLFURQXWULHQWV IRRGDFFHVVLELOLW\
FKURQLF GLVHDVHYV GLHWDU\ SDWWHUQYV $QDWRP\ RI D )RRG '"HPRQV
SSSHOQGL[ % SHFELSHV IRU "LVHDYHHHHQ WAL 06 +ipowkRRGGHPRQVWUDWLRQV
FOLQLFDO QXWULWLRQ gGLHWDU\ SUHIHUHQFHV $QDWRP\ RI D )RRG 'HPRQV
OLFURQXWULHQWYV £xowxunoo\ eHowHuHe ss ERRGSUHSDUDBWLRQ
FRPPXQLW\ OHGLFLQH $QDWRP\ RI D )RRG '"HPRQV
&UHDWLQJ 3DUWQHUVKLSV IGLHAWDMY UHFRPPHQGDWILRR®VDIHW)\
FRPPXQLW\ HQJDJHPHQW (QMR\LQJ )RRG DW +RPH DQG %H\RQBKHXULWFKHQ 6WRULQJ
&UHDWLQJ 3DUWQHUVKLSV BY QRWU RRPPIXQEWWK )RRG BUHYHQWLQJ )RRG :DVWH
FRPPXQLW\ KHDOWK GLHWDU\ VXSSOHPHQWV IRRGVRYHUHLJQW\
$FNQRZOHGJIJHPHQWYV 'LHWDU\ 6XSSOHPHQWYV 6HHG WR 7DEOH 3URJUDPV
FRPPXQLW\JDUGHQV GLHWDU\ILEHU IRRGVWRUDJH
6HHG WR 7DEOH 3URJUDPV ODFURQXWULHQWYV ,Q WKH .LWFKHQ 6WRULQJ

BUHYHQWLQJ )RRG :DVWH



IRRGV\VWHPV / QXWULWLRQ VHFXULW\

IRRGZDVWH 7 /LEUHTH[WV P OGHUVWDOGLO) 6RELDO .1
O WKH .LWEKHQ 6WRULQJ QRSB 3 )RRG OHDOV DQG 6KRSSLQJ 6PDUWHU
3UHYHQWLQJ )RRG :DVWH OLFHQVLQY QXWULWLRQDO DVVHVVF
ILFHQVLQJ $SSHQGL[ $ &DVH BWXGLH
'Uxé\évs\ﬁqi?&Y?HJFHL!\}QEV)ERCJUWV'E{BPHOJURH@HG WLRO QXWULWLRQHGXFDWLRQ
e WRT LS surauDPY $QDWRP\ RI D )RRG 'HPRQV
* 6HHG WR 7DEOH 3URJUDPYV
*RRG ODQXIDFWXULQJ 3U&|§|¥\U_F§6|XWULHQWV 2
'LHWDU\ 6XSSOHPHQWV b ORI e 2(5
JXWKHDOWK PSOHPHQWLQJ &XOLQDU\ OHGLLRYpLY <RXU

%LRDFWLYH &RPSRXQGV &RPPXQLW\

ODUWLQD&DUWZULJKW RQOLQHOHDUQLQJ

+ 7LWOH3DJH RYSQI|-|R5|IDDJ|;|FHVV
KHDOWK PHDO SODQQLQJ RS
ODFURQXWULHQWYV 8QGHUVWDQGLQJ 6RFLDO ,QIOXHQFHV 30DQQLQJ
OLFURQXWULHQWYV OHDOV DQG 6KRSSLQJ 6PDUWHU
3RSXODU 'LHWV DQG +HDOWK &XOWXUDOO\ &HQWHUHG $S§URDFKHV WR &XOLQDU\
&UHDWLQJ 3DUWQHUVKLSYV 10 GRKWQERPPXQLW\ SDWLHQW KLVWRU\
KHDOWK FODLPYV PHDO SUHS $SSHQGL[ $ &DVH 6WXGLH
"LHWDU\ 6XSSOHPHQWYV $SSHOQGL[ %  S5HFLSHV IRU "S\W\WR EKHPREDOV
KHDOWK HGXFDWLRQ PHDOSODQQLQJ %LRDFWLYH &RPSRXQGV
"LHWDU\ 6XSSOHPHQWYV Q WKH LLWFKHQ 6WRULQJ IS DOTFLOIRPHDOV
KHDOWK HTXLW\ SUHYHQWLQJ )RRG :DVWH ,PSOHPHQWLQJ &XOLQDU\ OH

ODFURFE$XWULHQWV

&UHDWLQJ 3 DUWQHUVKLSV < P, \ &RPPXQLW\
KHDOWK RXWERPHV PHGLFDO GLHWHWLFV SRO\SKHQROV

&XOWXUDOO\ &HQWHUHG $56%@%%?W+§£%9Q%U\GWXGLHV %LRDFWLYH &RPSRXQGYV
?(HIEBFOLSVHK SURIHVVLRQDOV_ 7LWOH3SDJH SRSXODU GLHWY
,PSOHPHQWLQJ &XOLQDU\ OH
$FNQRZOHGJHPHQWYV PHWDEROLF KHDOWK &RPPXQLW\
KHDOWK SURPRWLRQ SRSXODU LHWYV DQG +HDOWSUHYHQWLQJ IRRG ZDVW
(QMR\LQJ )RRG DW +RPH boPLEURQXWULHQWYV ,PSOHPHQWLQJ &XOLQDU\ OH
5HODWLRQVKLS ZLWK )RRG OLFURQXWULHQWYV &RPPXQLW\
KHDOWKEHQHILWYV PSOHPHOWLQJ &XOLQDUN OHEGH RELIRWELEV

&RPPXQLW\

%LRDFWLYH &RPSRXQGV
OLODG+DVDQNKDQL
KHDOWKSURPRWLRQ o wHLov o

$QDWRP\ RI D )RRG 'HPRQVV\#}JIP&bRI(g(O HDWLQJ SYXEOLF KHDOWK

KHD$OQVDVVF\/(RVPI\DL||-I\SV)\RRG 'HPRQV\A&JD&L%@)WRP\ RID)RRG 'HPRQVWUDWEBQDWLQJ 3DUWQHUVKLSV
L DOV

KHDOWK\ HDWLQJ LFUROYWULHOWY SXEOLFDWLRQ
8QGHUVWDQGLQJ 6RFLDO ,Q|OXHQ@WD85\OMQS PHQWV 9HUVLRQLQJ +LVWRU\
OHDOV DQG 6KRSSLQJ 6PDUWHU
(QMR\LQJ )RRG DW +RPH DQG %H\RQG 2XU 5
5HODWLRQVKLS ZLWK )RRG

&XOWXUDOO\ &HQWHUHG $SWW%EH@W&GCHQ_DFJI\_HQFLHWHFLSH PRGLILFDWLRQ

%LRDFWLYH &RPSRXQGV
SURWHLQV

OHGLFLQH $SSHQGL[ % SHFLSHV IRU
OLFURQXWULHQWYV
KHDOWK\ UHFLSHYV QVXWULWER Q UHFLSHV
$SSHQGL[ % 5HFLSHV IRU 'L$%%\>/<WV3V\L/JIFJ@§Wk§BV O WKH .LWFKHQ BWRULQJ
KHDOWK\HDWLQJ ,Q WKH .LWFKHQ 6WRULQJ BHBYHWbY] dFRRRBRVWH
6HHG WR 7DEOH 3URJUDPV 3UHYHQWLQJ )RRG :DVWH UHODWLRQVKLS ZLWK IR

KHDOWK\KDELWYV EAC/?MR\L(KQJ JRRG D\)NR;?;PH DQG %HABQRPHIWLQJI &XOLQDU\ OH
QO WKH .LWFKHQ 6WRULQJ 558%0%&%‘%%%@&3}%?\/\”/ &RPPXQLW\

BUHYHQWLQJ )RRG :DVWH OLFUROXWULHOWYV UHYLHZHUV

KHDUW GLVHDVH "LHWDU\ 6XSSOHPHQWYV $ERXW WKH $XWKRUV
$SSHQGL[ % 5HFLSHV IRU 'LVHD%H RUFAWIEHQHVERBSRXQ GV
KLIJKHUHGXFDWLRQ 3RSXODU 'LHWV DQG +HDOW@
&UHDWLQJ 3DUWQHUVKLSYV <
»QIR3DJIH &XOWXUDOO\ &HQWHUHG $SI§LQ?IMWH€V%Q%{gIMQQM\
OHGLFLQH "LHWDU\ 6XSSOHPHQWYV

, $SSHQGL[ % 5HFLSHV IRU "WHHAGWRW DE'O-HQ
LOQWHUGLVFLSOLQDU\ KHEBOWYRLMOLRR HGXFDWLRQ 6HHG WR 7DEOH 3URJUDPV

$SSHQGL[ $ &DVH 6WXGLHV 8QEHUVWDQGLQJ 6RFLDO | QYRR SISIVQI°VPDUWHU
OHDOV DQG 6KRSSLQJ 6PDUWHU

&XOWXUDOO\ &HQWHUHG $s§ggv§§§M\W%W&L>QdL%>ﬁ%l\QDU\ OH
' OHGLFLQH
.DWHO\Q%DUNHU QXWULWLRQ LQWHUYHQWIRGPO LRIOXHQFHV

,PSOHPHQWLQJ &XOLQDU\ OH
7LWOH3DJH $SSHQGL[ $ &DVH BWXGLHV, b oo wh



VRFLRHFRQRPLF IDFWRU¥ YHUVLRQ

EXOWXUDOOV &HOWHUHG $SX(FGHUVWD QG LQI 9HUVLRQLQJ +LVWRU\
OHGLFLQH ,PSOHPHQWLQJ &XOLQDU\ OHGYLI'F%Q!FI)_EQR%U GHILFLHQF
VSHOOLQJ &RPPXQLW\ $SSHQGL[ $ &DVH 6WXGLH

9HUVLRQLQJ +LVWRU\ XQLYHUVLW\ YLWDPLQV
6WDYURXOD$QWRQRSRXO|§|¥RXW WKH $XWKRUYV OLFURQXWULHQWYV

7LWOH3DJH 8QLYHUVLW\ R $UL]RQD 'LHWDU\ 6 XSSOHPHQWYV
6WHSKDQLH*UXW]PDFKHU $SEFNQRZOHGJIHPHQWYV

7LWOH3DJH XSGDWHYV :

VXSHUIRRGV 9HUVLRQLQJ +LVWRU\ ZHLJKW ORVYV
%LRDFWLYH &RPSRXQGYV 3RSXODU 'LHWV DQG +HDOV
9 ZHOOQHVV
7 YHJDQ GLHW OLFURQXWULHQWYV

WH[WERRNYV
,QIR3DJH

$SSHQGL[ % 5HFLSHV IRU
$SSHQGL[ $ &DVH 6WXGLHYV



*ORVVDU\

$Q\ RI QXPHURXV XVXDBIOOHRORUOHVYV
VWDUW FRPSOH[ DQG ELWWHU R$Q HPIXFOEZDMHW PDGH
VXFK DV FDIIHLQH FRQWRRQUHYW® LW OR VMR U I

ORFDO IRRG

JRRGV SURGXFHG DQG vaQgé;@)é_vv\é%%(\)\?R[”HQ WKDWYRBEFHOHDVHG LQWR
\ VHHG SO v 0

FHUWDLQ GLVWDQFH RU JHBJUDSKLR =3 DIQVQVQ BRISWIRH % LOH (

EXW- HPXOVDLILHYV LW V
ERXQGDU\ WR FRQ¥&XPHUV 6RXUFH FROQWDFW LW DQG EHJ

DPUQRDFLGV DELGV 6RXWEH
7KH EXLOGLQJ EORFNV R SHURWHLQ | (DEK

DEOHLVP KDY DO DPLOH JURXS DW HQG DQ DFLG
LVFULPLQDWLRQ RU SUHNJGISFH WP IPLR KWk HU ERRBFIV GY N WRESW K QG V
LQGLYLGXDOV zLWK GLVDEERL ML Vo AUt 0 @8 wAsHRM FKHPLEDO 11

DARXQWN. LQ SODQWYV
HJ IUXLWV YHJHWD
$GHTXDWH ,QWDNH $, _o\opyvh

ZKROH JUDLQV %LRD

$ UHFRPPHQGHG DYHUDJIH GPLR L & QMY
OHYHO IRU D QXWULHQWgéDKIIﬁ%SNﬂg E%HDRNXVQEE'EEDVE?\?‘;?W:LK%S’VOKV

Y F
HORXJK VFLHQWLILF HYLSHFHND §¢ MPF PRYBbo pRc: &0 LoLFB O
DQ 5°$ 6RXWFH Ux WU LWLR Q (GLWLRQ

ELRDFWLYH PROHFXOHYV

DGLSRNLQHYV $ W\SH RI FKHPLFDO IF

$ JHQHWLFDOOL GLUHFW G iSRG ¥\ Rlo
3URWHLQ KRUPRQHV VHF.UH ool 2V
WLVVXH UHODWHG WR O Vg ST WIRERARG W Ly p QBYPRO vHIHWD

KIWVIRORILFDO SURFHVV, [diog B LRBW b9
LQIODPPDWLRQ DQG GLIHYHIBpIHG VXSHUIOXRXVD RWK 7KE\ D\L/JV,_TDEV;/

SDWKRORJLHYE BRXUFH
> XQZDQWHG FHOOV DQG BKHQ KPRWRERP¥DQF
DGLSRVLW\ E\ JHQH PXWDWLRQ PD\ JHEXOWKHY® GLVHDVH\

7KH TXDOLW\ RU vwDwH R?FEHIYYRGPHC FHOO JURZNGE RRPHWPRFER X Q
REHVLW\ 06RXUFH IR} PDWLRQ HERADPH

T

DSRSWRVLYV

ELRDYDLODELOLW\

$IULFDQ 'LDVSRUD DVVHW PDSSLQJ 7KH SURSRUWLRQ RI W
M WRHEG B W IW-\ LB IO HG DEVRUEHG

SHIHUV WR WKH GHVFHQ&DW\?'%V
'HVW DQG &HOWUDO $I1ULFHRFBbYHB YW RI DUYKIYRK 5 R QRUEESRI spw
% RPQ VHG WR LASURY.H WKH EXD QLW

DQG VKLSSHG WR WKH $ D LFDH\
$WODQWLF VODYH WUDGﬁIEFFR/\?fﬁ(IQ%V\VVK%LIF\'NKDQG RUJDQLILQJ
PDWLRQ LOEBRNRRKFROW XVXDOO\

DQG WK FHQWXULHV zIWYHEHEHR

SRSXODWLRQV LQ WKH Sét%m%OgNd%&ﬁ%“iiﬂ;?ﬂﬂ&HﬁQHNMPDMWEDJHIF
%UD]LO DQG +DLWL LPSURYHPHQWNPBRXUWHKHDG ZLWK ORQJ ZKLV

OHDYHV 06RXIUFRH

DNXWDT D WK RYFOH VLV
(VNLPR LFH FUHDP PDGHIU%% XKLSS G

IDW 1URP DQLPDOV DQG ZKOGEERBHLRW! 1DWYV ERROAVIMHURO DQG
6R X UFFH.WKVROL DO ODJD]I?_gﬁHU VXEVWDQFHV SO®INXEWVQRDQEORQW SO

WRKH DUWHU\ ZDOOV WK H iSO DFLX3HD BDRUEW K M \WD
DOEXPLQ OHDGLQJ WR D EORRG FQB8WYRU DQG RULVRHE

:DWHU VROXEOH SURWEEBV#%KDW RFFXU LQ

EORRG SODVPD RU VHUXP _PXVFOH WKH e
ZKLWHV RI HIJV PLON DBL HWRN Y bHLPHYL QI EHRCERUNG) D
VRQ R US WRIXQIGE NRIDURK R IX V

VXEVWDQFHV DQG LQ S K
IOXLGV BRXUEH DOORZLQJ SHUVRQDO RSWEDRQVYHNVRIPEOHYV EUL
LQIOXHQFH \RXU MXGJPH@MWWOHRIUEZKHQ EBNHG
&DPEULGJH 'LFWLRQDU\
DONDORLGYV



FDOODORR SUREOHP G66/RXWIFRH $OVAVWHP LQ ZKLFK D |

$ JUHHQ OHDIOLNH VSLQDFKR EOWQGH G HLIWK E\ ORFDO FRQVXPHUV
FRFRQXW PLON VSLFHV FKLOLHV SUHSDLG VKDUHV LQ V
VRPHWLPHV ZLWK RNUD POERHRELYFpw ZKLFK WKH\ UHFHLYH

WKHQ WRSSHG zZLWK FUDBRPLQDWLRQ RI D SHRSOW RWRRYKRXEN WKH JUF
IRUHLJQ VWDWH RU QDWERQUEMKH SEDFEWLFH |

FDORULHV HIWHQGLQJ DQG PDLQWDLQLQI O QDWLRQ V
7KH XQLW XVHG WR PHDVROL WKMHDOQMHWA\HRRQRPLF FRQWURO RYHU
IRRGV LV D NLORFDORULBQRW HKNUWSKHRB PR XUV FBRRBUER SUWHHV

RI KHDW HQHUJ\ QHFHVVDWUY WR & DI ¥ HVWKH OIR UH- WKPQD URHGLFDO
WHPSHUDWXUH RI D NLORJUDP D OLWHU RI DW WKH VDPH WLPH L(
ZDWHU GHJUHH &HOVERYPERQRPEOH W) RIWHQ OHDGV WR SRR

7KH SUBRWERH R} MKDUL@RXBRG B@WLRODO /L
HDWLQJ WRJHWKHU LQ D VRFLDO JURXS VXFK

DV D IDPLO\ FRPSOH[ FDUERK\GUDWEF

FDUERK\GUDWHYV /RQJ FKDLQV RI VXJDU

&RPSRXQGV FRPSRVHGRPVXQIIH RGIDIHPHRW | ryp VWDUFK RU ILEH!

PXOWLSOH VXI1DpWV L 8RRUWHFH SURFHVV RI ZRUNLQSRO\VDFFKDULGHAM LER
FROQDERUDWLYHO\ ZLWKe PO BHW KWRXA K

JURXSV RI SHRSOH DIILOLDWHG &\
JHRJUDSKLF SUR[LPLW\ VSHFLDO LQWHUHVW

FDUFLQRJHQ RU VLPLODU VLWXDWLHRROIRVHBRDAVV HVVIRA
$ VXEVWDQFH RU DJHQW DFIDEXRWWQ Q@ F WEFHHIHOO EHERUQR WKIRBGMHWKDW P
6 R X UFH SHRSOH FJIRXYAISBSOHYV RI WKH GLHW LQ FHUWDL

&RPPXQLW\ (QJDJHPHQW PRQGH (UM IQRIIGHG WK

VIQWKHVL]H X WRIX.WAHR
FDURWHQRLGV FRPPXQLW\ JDUGHQV DQG (YHU\GD\ $SSOLFI

$ \HOORZ UHG RU RUDQ&ROVXEBERWMWHYH SURMHFWWRRQVKDUHG RSHQ
IRXQG PRVWO\ LQ SODQWASDIFpIFVOXKSHIQH SDUWLFLSDQWY VKDUH LQ WKH
FDUURWYV VZHHW SRW DWPRH D WG FHHMH@G S URRBXIAW 7 IRV WRKHE LDV

OHDI\ YHJHWDEOHV DQGJPDGQH QU XARNKWIH 7RH WHQGHQF\ WR JDV\
JUDLQVY DQG RLOV $ WA\SHURIFDQWKR[LGDQW FRQILUPVY SUHH[LVWLC
VRPH FDURWHQRLGY DUH FKDQJHG LQWR WASLFDOO\ E\ HPSKDVI|

YLWDPLQ $ LQ WKH ERERBBEQUMPIHRHHFFY DVVHVWHQRR UWLQJI HYLGHQF

EHLQJ VWXGLHG LQ WKHSSHRABW. AMR AROOHFWRQIBUBPYWI- &R WRHN |

FDQFHU BRXUFH LGHQWLIN FRPPXQLW\ JD &Y |IRAHQ H HGHRWIKRIA
LPSDFW KHDOWK DQG ZHOOQHNM DNV ZHO @ DN
LGHQWLI\ WKH VWUHQJIWKYV RUERRRPXQ LW\

FHYLFKH DVVHWV WKDW FDQ EH XVHG WR EXLOG

$ GLVK PDGH RI UDZ ILVKVRDYMWQERWMGNRQWKH LV RRHVHERQVLGHUHG D

OLPH RU OHPRQ MXLFH RIWWRYLWWWRMWKH FRPPXQLMK\L GRXHMARRNLQJ

RQLRQV SHSSHUV DQG YRDVRQLQJV SRUULGJH PDGH IURP

6RPHWLPHY VHUYHG DV. D VOQDFN RU
DSSHWL]HUHBRXOPH FRRPRXQLW\ RU VKDUHG XVH NLWFKHQ

$ OLFHQVHG FRPPHUFLBROQAV $IRAH QREO WWRUHYV

SURYLGHV D SDWKZD\ IRBPIRBG VWRUHV WKDW

&OLQLFDO 3HDUO HOWUHSUHQHXUYV UDQJLQUHURPXPIOHIWRSHQ XC(C

$ NH\ OHDUQLQJ WKDW FERDWHHUH 8§ O LRIBGWRU X FN (RR-HUUAHW RBRV O Q& 'LF)
FOLQLFDO SUDKWDLAKE 6REKDNHUV WR YDOXH DGGHG SURGXFHUV DQG

SDFNDJHG IRRG DQG ERFRRLBINEBRRAUV

FROOHFWLYH LPSDFW WR ODXQFK DQG JURZ WKRHWERGLD BVWVRQ X
$ FRPPLWPHQW RI YDULRERXTRHWQHUV VWUHVVIXO VLWXDWLF
IURP GLIIHUHQW VHFWRUV WR D FRPPRQ SHUVRQ IDFH D VLWXD

DJHQGD WKDW zZLOO EWRPP BLRRWW VSEBRWWHG D JIdEXEOWPOHHLEOH DQG
VRFLDO FKDQJH RU VROY4¥ D VSHFLILF VRFLDO VROYLQJ SUREOHMRVRE



FRUQHU VWRUHYV 7KH DELOLW\ WR XQGHUVWQWGODQWHZ ZLWK Yt
6PDOO VWRUHV XVXDOODKR®UNRHDMRHUGXOWXUDO EHOLMEY DQG YDOXHYV
D VWUHHW WKDW VHOO RDRWXH®REEDQYGSUHY DQG WR ZRUN
KRXVHKROG JRRGV 6RXUFRPPXRAGDPMH DQG LQWHUBERMRZEWX RWKHUV

'LFWLRQDU\ RI GLIIHUHQW FXOWXUDO EDERTYHRWHCIXWULH(
ZKLOH EHLQJ DZDUH RI RREVRERSAMWHLRQ WKDW FI
FRX FRX FXOWXUDO EHO®WLHIVQBRXWHEHOWK SUREOHPV RL
JLVK WKDW LV VWHDPHG DQG/ ERRNHG Zd WK
RQLRQV OLPH MXLFH VSLFHV DQG GHQWDO FDULHYV
YHIJHWDEOHV DQG VHUYWNKYDPEHREB RV $ FRPPRQ FKURQLF LQ

SROHQWD OLNH FRUQPHDBREBYV WHKME DIOSUHVHQWM{PWULRE LWR IR BARR
VHUYHG ZLWK D VSLF\ VIEXFLB /G JERIYDSKLF UMNKRY RHHWKIQEROL]H VX

ILVK 6RXUVRH JURXS UHOLJLRXV ERG\ DfFlb GGuURKAFK RYHU WL
FXOWXUDO 6RRERILW\ WRRWK VWUXFWXUH ¢
&29," JLEUDU\ RI OHGLFLQH
$ PLOG WR VHYHUH UHVSLUDWRU\ LOOQHVV
WKDW LV FDXVHG E\ 6$B%QW¥UDQ URRGZD\V GHQWDO IOXRURVLV

DQG FKDUDFWHUL]HG E\ TKHHWDWRRJKKDELWYV DQ& FRBPBRUGLVRUGHU F
ORVV RI WDVWH RU VP HOSU DIFFO\G WH\R BRW Q HOHR & O HK\S R PILR URWYL]DWLRQ
EUHDWK ,W PD\ SURJUH\K\LWWRRSEQAXO QIR GD G R-HOOUPMHG EV WKH H[FHV'

DQG UHVSLUDWRU\ IDLOXWH V6 R XWFH BOPORULIGHI G XULQJ WRI
6RXUFH 1DWLRQDO /L

FULVSHUV FXOWXUDO KXPLOLW\ GLFKRWRPRXV WKLQNLQ

$ FORVHG FRQWDLQHU L@ B\QPRLFR BOBWRUHORQJ K WHRQIHQFY WR WK

LQWHQGHG WR SUHYHQWI RRXMLRJ RRLVWXUHHIOHFRARY R DHPEVLWHV Wk

IURP IUHVK SURGHKIFHIL BRXHBEWRQDO FULWLTXH DAPNKIREOMWIPQ% ZRUVW
RQH WV RZQ ELDMHW HBRXUWEQPDFN DQG ZKLWH Wt

ORQH WKLEQNL®JIS 6RX
FURVV FRQWDPLQDWLRQ DQG

7KH LQDGYHUWHQW WUDQVIHU RI EDFWHULD RU

RWKHU FRQWDPLQDQWVYXOWKUBRXQ\PSHPHURSULDWH

VXEVWDQFH HWF WR DQRNKHVULYHWE\HWRDRWKHU FXOWXUHV UHIHUV W

EHFDXVH RI XQVDQLWDUWKHMOBIOWHQHVYV RI KR 2 RWkKRYONWIGL F

SURFHG XUHM UWBRXUFH UDFLDO DQG RU OLQJIXLYMWMHQIGRXEVLEHVHD V

IURP RQH V RZQ 6RXUFHEHOLHIV SHUWDLQLQJ
LPDJH SULPDULO\ IRF

FUXFLIHURXV ZHLIJKW DQ HQGRUVHI
$ PHPEHU RI WKH IDPL®\IRQ RARIFHNIH®SH v D KLJK PRUDO VWDQGI
WKDW LQFOXGHV EURFFR®L ReNIRZADW YLWDPLO@O@WHUWWLNRQ RI IRRG
VSURXWYVY FDEEDJH FDXQHFHRAMDU\FROOD QEPEHBRAUFBIREHVEVHY LQ
JUHHQV NDOH DQG WXUWKBVERGHWHFOXGLQJ '1$ DQG 51%
YHIJHWDEOHYV FRQWDLQ VXERGWIFOMLHRQWEQ® FDUERKNEYDRRFXAOW XHEW L
PD\ SURWHFW DJDLQVW FSRERMHHL G GWRVDER WLV DERKQEIQGLYLGXDOV D(

FDOOHG %UDVVLFD YHJHWDEOH) sRXWEH SDWWHUQV RI D KRVW
_-RXUQDO RI WKH $FDG
'DLO\ 9DOXH '9 DQG 'LHWHWLFV

FXOWXUDO DZDUHQHVYV 2QH YDOXH IRU HDFK QXWULHQW VHOHFWHG
6RPHRQH V XQGHUVWDQGROQ IWKHWKMEHOV RI GLEHWWEUVRYEHYHPQRFNV\R W
GLIIHUHQFHYV EHWZHHQ VDKM VRROGY HW OLYGRIWHQ EXWVWORWVFGHOWLILFL
SHRSOH IURP RWKHU FRMWRUQBY WR RWQKHUS5'$ RYUHBHIRAQWR DWOXHV Ik
EDFNJURXQGV HVSHFLDQXWWILIH QW BRKW E B
DWWLWXGHY DQG YDOXHVHBRXWFH &ROOLQV

LFWLRQDU\ GDOPD GLHWDU\ VXSSOHPHQW

FXOWXUDO FRPSHWHQF\



$ SURGXFW FRQVXPHG LQIQRGQWLVR Y WRHYV HDW IORFDGORPWPHN WKDW V:

UHJXODU GLHW WR VXSSOHPHOQW.WKH LQWDNH SURGXFHG IRRG

RI FHUWDLQ QXWULHQWY DYDLODEOH LQ

YDULRXV IRUPV VXFK BPX¥HdvHEDSYXOHV IDUP WR VFKRRO

SRZGHUV DQG ORTXLGV S RUXEBYWDQFH ZLWK ERWKKZAD B/HRIFWR @ XREIOHY F U |
DQGIDW VROXEOH SRUWDRBNVW KDRV KSHIRP\R MAHI
WKH PL[LQJ RI RLOV D Q GQIOWWL MWQ PQZ B &/ RN W L

GLUHFW PDUNHWLQJ VROXWLR@QGRNWMHD QGLQRFDO SURGXFHUVR BE

7KH VDOH RI DJULFXOWXUROPDRORGY D QGLQLFDO BXWUWLWLRQU $ WK

SURGXFWV IURP WKH |ID UM VWIURDQJKW WR WKH

FRQVXPHU ZLWKRXW LQWHUYHQLQJ IDUP WR LQVWLWXWLRQ

GLVWULEXWRUV RU UHW®'THE &N HEBLFFHRXWULHQWNVH SURJUDPV FRQ(
TKH OXWULHQWV WKH ERGNAR@®XUHOBEBYV ZLWk

HQHUJ\ FDUERK\GUDWH LRQURAWW MDQN LRI/ IR S

6 R X UIPH ORFDOCSURGXFHUV IR
GLVRUGHUHG HDWLQJ FDIHWHULDY FDWHUL!"
)RRG DQG GLHW UHODWHG EHKDYLRUV WKDW FODVVURRPV PHDO Vt
GRQ W PHHW GLDJQRVWERA'\POLWHULD IRU LQVWLWXWLRQDO UHV

UHFRJQL]JHG HDWLQJ GLVURNMNNREXMKDW LI®EG L O LD Hr Kl LIk ®SOUW P H-
QHJDWLYHO\ DIITHFW VRPHRBDHEWMLBRWZEWHKRXW EHLQJ FKDQJHG LQ WKH

PHQWDO RU HPRWLRQDOSKRBOWK SRRWHHKHQ FDWIB 8 HUWVVP BRNE WY
8QGHUVWDQGLQJ 1RUPDG\BRRDOOLQUFPHRUD U\

IXWULWLRQ WK (GLWLRIQWDEOLVKPHQWYV KH

GXPSOLQJV IDUPHUV VHOO WKHLU
$ VPDOO SLHFH RI GRX03® PSFORVLOI D VSHFLILHG SODFH DQC
W\SLFDOO\ VDYRU\ ILOOLGFRMDW HIWHIMH QRLF D F LS UWR PIHUW D 8IR RWFEH
VHDIRRG DQG FRRNHG XYRPRWPKNIDHQRLF DFLG | EH$3sRPHID

ERLOLQJ VWHDPLQJ RU SIP&WYWMDPHHGV PDGH IURP OLQROHQLF DFLG
6 R X UFRH bQ WKH WLVVXHY RV ULVRWERKQUXEOH YLWDPLQ\

9LWDPHQV WKDW GLVV
EH VWRUHG LQ WKH EF
HDWLQJ GLVRUGHU LQFOXGLQJ YLWDPLQV
$Q\ Rl VHYHUDO SV\FKRYNHNQFWYBPO DPLQR DFLGV grxumPDQ 1XWULWLR
GLVRUGHUV HJ DQRUH}PBQFHDFREyY WKH ERG\ FDQQRW PDNH
ELQJH HDWLQJ GLVRUGHMYREOIW EH REWDLQHADWRP WKH GLHW
FKDUDFWHUL]JHG E\ VHULRRXIUEHGMWKXUWBQELHQJ 1IRUBDRXBQREI FRPSRXQG'
Rl HDWLQJ EHKBDXYERWG 6 REQUFAHLFDO 1XWULWLRQ RWMWHKHGQGLWIRIRIHQ DQ!
WKDW VXSSO\ WKH ER
HLFRVDQRLGYV HVVHQWLDO IDWW\ DFLGV 6 R X UFH
%LRORJLFDOO\ DFWLYH PHRALRYGEVEWKIRMDOQV DQG RWKHY

UHJXODWH ERG\ IXQFWL RS\ PERMIHFHU QRUPDO SK\VLRORJLFDO
| %QFWLRQUWKDWFDQQRVEHWVI\QWKHVL]HG E\
WKH ERG\ 6RXUFH :LNLSYHGLDQGLJHVWLEOH SI
6 R X UIPH
HOHEWURO\WH (VWLPDWHG $YHUDJH 5HTXLUHBHQW

$0\ RI WKH LRQV DV RIG®RGLXP RU

FDOFLXP WKDW LQ ELRORSH AT VPR HGEDLO LOWDNXNRARLBEVQ XWULHQW

UHJXODWH RU DIIHFW PRNYWVAERWESOWR PHHW WEHVVSH KU USHR @WK HRPIL
SURFHVVHV VXFK DV WKKD®RYKH KHDOWK\ LQGLMKISKIDD\O WM@KDW FUHD
QXWULHQWYV LQWR DQG M%&%%%MWR\&WJHURQW JHIQIGHND EWORX/S
RlI FHOOV 0 FBRXIUFMH 6R X UIFH DV ¥ B UL HWADRIVKH D O W K

IDUP WR KRVSLWDO SURYLGLQJ PQWLRILG
QIODPPDWRU\ DQG D

HPRWLRQDO HDWLQJ $ VXSSO\ FKDLQ UHODWLglgg,e(g,nggM_y\(,sz@ Bhuc
(DWLQJ LQ UHVSRQVH WK BYSLWKPBRU KHDOWK FgPWHIRAk @ loH\cP s ur

HPRWLRQ QHJIJDWLYH RU SRVLWLYH $OVR IXQFWLRQLQXEORXUFH



IODYRU IRRG SDQWULHYV IRRGV DQG DUH UHIHLI
7KH EOHQG RI WDVWH D BGGLRMAALEXWLRQ FHQWHWD ZKHURKXKXGBU\RU Kt
VHQVDWLRQV HYRNHG E\IDPUWOH\HW DFDRH WHF HL Y H I6RRAQJIFBHR X B PH
WKH PRXWK HERXDPH

IRRG VHFXULW\ JOHDQLQJ

IRRG EDQNYV 7KH VWDWH RI KDYLQJ URRHDDEFFOWH RIFFRIQ © HFRV L
2UJDQL]DWLRQV XVXDOOAXQIRESHEW WXD@WDWLHVRRIGYIIRREBDPORY JDI
FROOHFW GRQDWHG IRR® PW G LGL\RXY LIRKRWGH 6RX UPFIHU RHIVRYW GJURFHUV U

WR SHRSOH LQ QHHG YLOQUQXWPK HILFWLRQDU\ VWDWH FRXQW\ IDLUV
VIVWHPV LQFOXGLQJ IRRG SDQWULHV LQ RUGHU WR SURYLG
6 R X U)FH IRRG VKHG BRXUFH 86 'HSDUWPH:
7KH JHRJUDSKLFDO DUHDHAM W ZioHM® KHUH
IRRG GHPRQVWUDWLRQ IRRG LV SURGXFHG DQG ZKHUH WKDW IRRG
$Q LQWHUDFWLRQ EHW ZHRNQF R@BWHHEQ VRN W FH O X RV H
DQG DQ DXGLHQFH WKDW3QQYROYHV $ VLQJOH VXJDU XVHG
HGXFDWLRQ DERXW VSHFLILF IRRGV DQG RU DQLPDO WLVVXHV IRU

UHFLSHV ZKLOH XVLQJ'WREWMRVBFHLIQW)

LQJUHGLHQWY DQG RU UKAKHSWUMKYR RUSHIRSOHV WR/KHBDOWKR ®QG
BX/QWXWD &0\ DSSURSULDWH IRRG SURGXFHG

WKURXJK HFRORJLFDOGOVRIB® DQG
VXVWDLQDEOH PHWKRGVS$ KQEKWKBUD QAKK® SN

IRRG GHVHUWYV GHILQH WKHLU RZQ IRRGLIQRD G HUD ©BOKNAH L Q
$UHDV LQ ZKLFK KLJK TXD\O/MWH P HERXUE® WLVVXHV DV D VWRUD
IRRG LV FKDOOHQJILQJ WRRSXWFKDYH/ 'GXEHOWR 6 R X UIPH

ODFN Rl SUR[LPLW\ WR D ODUJH JURFHU\
VWRUH 6RXUFH &RQJIURRGLRYMWS BYivHDUFK

6HUYLFH &RPSOH[ QHWZRUNV WRB®RFHYRINWHRUBYO WKH
LQSXWV DQG RXWSXWV DOWWRE H N VWRHIGP DIUWKKI W S (
IRRG HQYLURQPHQW DJULFXOWXUDO DQG IRRGURFRIGXHWLRRRBQEHY
7KH SK\VLFDO VRFLDO WRRYRPSMWLRQ 6RXUFH BBPRBRUKRKXHVGWROG J
FXOWXUDO DQG SROLWLRD®JULFWRWXWKDW 6 R X UFH
LPSDFW WKH DFFHVVLELOLW\ DYDLODELOLW\
DQG DGHTXDF\ RI IRRG!'ZRWRRY ®H + EORFNHUV

FRPPXQLW\ RU UHJLRQ e&DXMHG E\ IRRG FRQWDPRLQBMWFHDWEZRAK WKDW 2z
 QWXLWLYH (DWLQJ $ 5HYRWKRIHRQFURLFURRUIJDRRRRQRWR R MWRWIRPDFK I

$OWL 'LHW $SSURDFK WWXEMWD RFHVI UBRXOWF Hi EVIODQGY LQ WKH OLQL(
+ EORFNHUV DUH FRP

IRRG HTXLW\ UHOLHYH V\PSWRPV RI
7KH FRQFHSW WKDW SHREBIYRRRRKBGVkDYH JDVWURHVRSKDJHDO L
HTXDO DFFHVV WR DQG WkHKEE WHNAWAREH FEKHPLEV QVFW B BWWHIRYH Z K H L
DQG FRQVXPH QXWULWLRXKH SRVHQNEDP WR KDPR FHO XY | TR\ WKH V!
DQG FXOWXUDOO\ VLIQLIRAMPIHG RRWEYUDOO\ LQ VWHK/HR §RI XBE/X VERWKIUEEH
6 R X USECH FDOQREH KD]JDUGRXV DW KLJK

FRQEPHQWUDWLRQV DQ&HDPWEHGCH W ODRL Wb V
FRPSRQHQWYV RI FHOOV 'LLQIFHOMHRFIIV 1R ZKLFK
SURWHLQV DQG FHOO P IVREWDQHW RORSM VM F K

IRRG KXEV UDELDI® HWKQLF PLQR
&HQWUDOO\ ORFDWHG IDFLOLWLHV ZLWK D RWKHU JURXSV ZKR KL
EXVLQHVV PDQDJHPHQW W PREx Py HWDEOH 3UHYEWLSM3ERYG VRFLDO
IDFLOLWDWLQJ WKH DIIYRIBHMLrRe VWRUDIH GLVFULPLQDWLRQ V\V'
SURFHVVLQJ GLVWULEXWLRPLEEE MY HDWPHQW R 1B HYGHHWDRNLWH K +
PDUNHWLQJ RI ORFDOO\ VY YRHBIBY HOLIJLEOH KW BMAIWYLGKY WRDQ
SURGXFHG IRRG SURGXF\%‘«HWRLQ('@QHW#()G KHDOWKyRIEY Y B U RHRRGC Lok xRy

'"HSDUWPHQW RI $JULFXOWRGH-QVHFXULW\ RU RWKyWp§G RFEPOGRWHE D Q
D QJHV LQ DFFHVV WR OQXWULWLRXV



KHDOWK HTXLW\ K\GURO\]HV ODX ODX

7KH VWDWH LQ ZKLFK HYS$QGREH RDW VDKIHD ISW R FHVYHBRWKDERUER L\WWK VH J !
DQG MXVW RSSRUWXQLW\DWRKBRLWFDIOQSWRAHYYV RZGBSEBRSRML WHRQY HYV
KLIKHVW OHYHO RI KHDOMK REPKLLAHIY WEXH WISIOL W WH N HRSI BUE RW B DIEP@IGEL [k
UHTXLUHV IRFXVHG DQG WRBRLQG IMRIFR® VRD OV KH K FGEWRWJHHIQ ZFDW LCR-Q
HITRUWYV WR DGGUHVV KLVQMRWKRDRK\BQRB[LGH DQLRQ RI ZDWHU

FRQWHPSRUDU\ LQM XV W BRE\UFRLY HIUFR PH OLsB| Ve

HFRQRPLF VRFLDO DQG RWKHUORENWDFOHV (QI\PHV WKDW K\GURO
WR KHDOWK DQG KHDOWK FDUH DQG *DVWULR WO IDSDM GLJIH
HOLPLQDWH SUHYHQWDRYX &KHdowk HQI\PH VHFUHWHG IUR

GLYVSDULWIEHNM VBRXUERUS$ KRUPRQH VHFUHWHG EV WRHPHHBEEG UFHHIDARIVF DL
WKH SOQFUHDV LQ UHVSRBQYHVWR QUOHY D WH & H
EORRG JOXFRVH FRQFH QSIUDRLHRDY/S EIRBKUDAYDD Q
KHDOWKLI\LQJ FROQWUROV WKH WUDQVSRRWP B O JIDXE R\MOH. QUR P
$OWHULQJ D UHFLSH H JWKHZESBRGNWXWDP LQWRGWWHRRXVFOH DQG
LQJUHGLHQWY FKDQJLQJIDMWP RHQWYQ GBRRYINVAHD QGLQJ
PDNH LW PRUH KHDOWKIXBUPDO DQG &OLQLFD P RAWHFFNVYNFHIWRQV

(GLWLRQ 'HILQHG DV EHLQJ IDU
KHPRJORELQ VXSHUPDUNHW VXSHU
$Q\ QXPHURXV LURQ FROWBHIUSIHJIVRQDO UHODWLBORKHSBY VWREH G6RXU
UHVSLUDWRU\ SLIPHQWVS$SRIRFADIOREVVRFLDWLRQ 5FROQHF W BR/Q@ DR/U
RUJDQLVPVOHRXUFH DIHLOLDWLRQ EHWZHHQ RU PRUH SHRSOH
6RXUEHM ODFKKHU -KRO
&XUULHG ILVK JUDY\ P
KLIJIKO\ SURFHVVHG RU XOWRJID BYR@GHY VHG WXUPHULF FDUGDPRI
IRRGV 3K\WRHVWURJHQV SURGXAHG P®R QDS HEG

7KHVH FRQWDLQ PXOWLSOHD QAW RE MHKHNYHIXPH IDPLO\ HVSHFLDOO\
FUHDWHG YLD LQGXVW U LD EHIRFH VYR @ H QUXIFKE B F R G R VUL QWY
DV K\GURJHQDWHG RLOVOREHU LGS FMKR\OHVWH UR 3 >X00&EL HQ WM HRWLBR G

FRUQ VI\UXS HPXOVLILHUM PIHURBOIFFHPWODOG PHQREBXRMWY WR IXQFWLR
FRORUV DQG SURWHLQ DMROWWEY & DASOHY FPUERK\GUDWHV SUR

LQFOXGH YHJJLH EXUJHUV LQIDQW 6 R X UFH

IRUPXOD RDW DQG DONRO&DPSBNN

SDFNDJHG EUHDG EUHDMKUHGEHGHDHDMW IURP BLEURERRRMG Lo

IUR]JHQ PHDOV DQG SL]|DNQAKENHREHUIJURXQG RAMHH FROMWO HAWIQRQ RI D

QXJJHWV KRW GRJV FKRERDO®WWH RIFBO +DZDLLD G PHMWKRAEY IXQJL YLU

FUHDP FRRNLHV DQG FDRRYHBR&UFIWK SODQW RHU EDQDWIKDEHE P WWUL
DQGDVW HDPR HG)! FERXUFPH ERGLHY DQG LQVIEGHL?

NHWRQHYV

KLVWRULFDO WUDXPD $FLGV \RXU ERG\ PDNHV ZKHQ LW V
OXOWLJHQHUDWLRQDO WXWXPD RS kQvMgFHes RPSDURRYRWMRU HQHUJ\
E\ D VSHFLILF FXOWXUDORBRDFRQONRW RHQHWEPQ PENRFHRKQULHWY RI ED

JURXS BRXMIFH EORRG DFLGLF DQG WRI[UKQIRXDRY RWKHU PLI
&OHYHODQG &OLQLF SUHVHQW LQ D VLQJIX(
VXFK DV WKH KXPDQ G

KRUPRQHV NHWRVLYV 6 R X URH

&KHPLFDO PHVVHQJHUV $RFHOIMMHIBNVERD RI NHWRQH OHYHOV LQ WKH
YDULHW\ RI JODQGV LQ UHRGR O RKUFAR D WHUHEHFURQXWULHQWYV
FRQGLWLRQV LQ WKH ERGU WKDW WD YHD WR 9LWDPLQV PLQHUDOV
RU PRUH VSHFLILF WDUJHW WLVVXHV RU UHTXLUHG LQ VPDOO 1
RUJDQV zZKHUH Lw HOMNRXW'E vsHFLILF VXSSRUW YDULRXV ER
UHVSRQVH WR PDLQWDLFHKRPHRYRBWMHUYLQJ IRPREHHWXBQW\L DAIRU J
BRXUFHGHUVWDQGLQJ 1RRPDRUEHEI WR -HZLVK OBGREYERORIEPHH QW

&OLQLFDO 1XWULWLRQ WKH('GLWLRQ PLOOHW



$ YDULHG JURXS RI VPDORXWIWHGH®R | ZKDW LV FRIQOM GHUHG
JUDVVHV ZLGHO\ JURZQ DUWRX@REB'VBKHADO RU QRUP®PIOGGY WKDW DUH OLT

ZRUOG DV FHUHDO FURSV RU JUDLQV WHPSHUD W XIUHV LBIR/XIUFE
6RXUEN QRQHVVHQWLDO DPLQR DFLGV
$PLOR DFLGV WKH ERG\ FBQuPDNH
PLQHUDOYV 6RXUFHGHUVWDQGLQJ 1RUPDO DQG
L, QRUJDQLF VXEVWDQFHV&ODKQWFDOHL KWWK QWR DB O MK WRILUW PG RV D
IRU WKH ERG\ V SURSHU IXQFWLRQLQJ 7KH PXFXV VHFUHWLQ.
LQFOXGLQJ HOHPHQWVARSHOBY FDboFLXP XSSHU QDVDO FDYLW\

LURQ JLQF DQG PDJQHVIKIP HGLEOH IOHVK\ SDGY) Ry IRKH QRSP PRU LQL
FDFWXV XVHG DV D VWDGPHOR BRKFPR (QF\F

PLVH HQ SODFH FXLVLQH 1HXURVFLHQFH
$ JUHQFK WHUP WKDW WUDQVODWHV WR
HYHU\WKLQJ LQ SODFHRREHHYK\ QIR RRGV RPHJD

RUJDQL]LQJ DQG DUUDQIRREGVQWKRWLEYRMLGH D ¢SHRYR \ARERDPOWH G
EHIRUH FRRNLRBGERXUFIRU SODQW ZLWK WKH QXWHEWRRIR WKRBOHVER (
QHFHVVDU\ IRU OLIH JURZWKHBE RIMAE FDUE
KHDOWK 6RXUFH &ROOL®M & FWLRRAWesoH
PRELOH PDUNHWYV

ODUNHWV WKDW WUDY HXWRLMORERRPYYUW WRRERH SURJUD PV

DV D UHIULJHUDWHG YD @ Wk BE\U MFORW SHA\RYLGH DVVLVWDQFH WR

SURGXFH WR D QHLJKER PR KRE WRUYPOW WIRVH AR DRUIGWWW DIEQ GV

LWV UHVLGHQWW WeRXDBMHQGLYLGXDOV DQG JURXSY HSHFHIWPRY sro\xQ"
LQFOXGH WKH 6XSSOHPHOMW BY ¥XWKLWERQE O H

$VVLVWDQFH 3URJUDP WeUHVRWWROAP PRRGV V>
PRQRXQVDWXUDWHG IDWWEDERRO /XQFK 3URJUDP PRERBMYH poc IDww

&RQWDLQV SRLQW RI X@RBWHKNBWDLRQ HLFRVDQRLGV DQG DU
6 R X UIPH GHEUHDVLQJ LQIODPP

QXWULWLRQ GHJUDGDWLRQ
PRRQFDNHV 7KH SURFHVV E\ ZKLFK HVVHQWLDO
6PDOO SDVWULHV ILOOH®XZWWKHQAHWQRIRRG BPFHJBLWDPLQV
VDYRU\ LQIUHGLHQWYV WPUDGIWDIOR/Q POG U R Q X W U LgH @ MY\ x@\Y t/k luRUNDWEH
DVVRFLDWHG ZLWK 0LG SRWHUP @ )PIN VEIXHDW R Y D U LR¥*Yp AW BRK ED H ER(
DQG PRRQ ZDWFKLQJ 6RKMBW OLJKW DLU PRLVMWRPHWY KQINRRBWEF w K H
UH DFWILRQM UUHV XOW L Q4 bR ®PHY H @R W LRR 333
WKHLU QXWULWLRQDO YDOQ¥H DRG

PXNWXN ELRDYDLODELOLW\
7KH VNLQ DQG IDW RI ZKDOH FXW LQWR

VPDOO SLHFHV DQG HDQXWMQUBWURRGVEFXULW\ ROOLQH VKRSSLQJ
,QWXLW SHRSOH 6RXUFH D&RRBULBIULVWHQW D Qg |HT¥LMIDESHFWUROQL
$GYDQFHG /HDUQHU V 'LPWERYDUWR KHDOWK\ VDpth R IRUEDERRP HUV W

7KHVDXUXV IRRGV HVVHQWLDO WR RSMWhED R KHROW KRG
ZHOO EHLQJ 6RXUFH 86D WRHQWWRE 8 R X D
0\3ODWH $JULFXOWXUH V 1DWLRQDO ,QVWLWXWH RI
'"HYHORSHG DQG SXEOLVP}N@GEM@/@%J&JEFxowxumUDo FDYLW\
'"HSDUWPHQW RI $JULFXOWXUH V &HQWHU SDUW RI WKH PRX

IRU 1IXWULWLRQ 3ROLFQ¥WOLIWIRRrRWHRGLWLYH FBQ&\}W@%Q\MHHWK WKD
WKLV FRQWHPSRUDU\ QX$VGBLWHBQHIRQGHRU D PH G\ R Rdb § B DK VR 1
DOLJQV ZLWK WKH 'LHWDRRQGL®HRQQMKDIWUFDQ Ef\ WX R XWRFHGH BDoc E
$PHULFDQV 6RXUFH 86 QDSWUMPHRQWDRIG GLHW pHPEUDQH FRQQHFWL

$IJULFXOWXUH
RGRUDQWYV SDUW RIWKH PDQGLE(

6 R
QHXURGLYHUJHQW 6XEVWDQFHYVY WKDW KDYH DO RGRU VFHQW RU
5HIHUV WR SHRSOH ZKR VI ZDUD QA H) HERXUWFH
WKLQNLQJ OHDUQLQJ DRGOERVKDYEQ@JI RDXDO RUJDQRVXOIXU FRPSRXC(



2UJDQLF PROHFXOHV WKBRWORFRIGWDLQOVX @ RXUN USIRIFHMVHH/G

DQG DUH DVVRFLDWHG ZLWKVWKE SXQJHQW )RRG WKDW V FKDQJH(
RGRUV FKDUDFWHULVWLF RI DOOLXP VWDWH FXW ZDVKHG
YHIJHWDEOHV VXFK DV SKEUBRRDHELREWRo vV SDVWHXUL]JHG FDQQH

7KH\ DUH DOVR DEXQG D QR RHREKGM. IHURKXFHG E& (FIOHPR Vo AR W H G

YHJHWDEOHV VXFK DV EURRRGHDKFIPOWK EHQHIEWNVNW RHWEKH \FRIDVR F
FDEEDJH (ERXUPHWLFY RAOVR FDOOHG SK\WRFKHRLFIPRPKRWY DGGHG SUF
&DQFHU 3UHYHQWLRQ 9FPRWLR[LGDQWVHSRXUFH|@GBYRUY VDOWV VXJI

SDQGDQXV
$ WURSLFDO SODQW DOVR NQRZQ DV VFUHZ SURFHVVHG IRRGV
SLQH EHDULQJ HGLEORQBRWPLERXUFH OLQLPDOO\ SURFHVVH
D WURSLFDO IUXLW VLPLEEE HERSD ERRBRAR F X
ZLWK JUHHQ VNLQ /DUJHMER MYIHDWORR Y HIF
SHPPLFDQ EDQDQDV WKH\ KDYH D WKKEMHWGVINMDU FKHF
$ FRQFHQWUDWHG IRRG XUBQVEDL@VWKH DOVR VWHRRHHK LHY RQG ERPY-
$PHULFDQ ,QGLDQV DQG IFR ¥XUDW LVMPKDRY EDQD QD ¥ R & B¥LkRH
OHDQ PHDW GULHG SRXQEHGLILYHHDQ/G
PL[HG ZLWK PHOWHG IDW B6RXUFH
SRL SURWHDVHYV
$ +DZDLLDQ IRRG SUHSD@@]@plW\RWWﬂ(\N K\GURO

SHSVLQ FRRNHG FRUPV RI WDUR ¥OUf:W PR B BIEE 0 J
$ JDVWULF HQJ\PH WKDWZHKVEK ROWHW WR WKH FR¥EWWVERF \1IRWR LWLRC

SURWHLQ 3HSVLQ LV VHBOMWH®RUQNVIKQFN OLTXLG DQG RIWHQ DOORZH(
LOQDFWLYH IRUP SHSVLQWRHIH UPKHFGW LA/RXUF HH SXONMHV

DFWLYDWHG E\ K\GURFKQORWLF) BFLGIQR WK H 7KH HGLEOH VHHGV RI

VWRPDFK S6RHIAHWD QGLQJ HJ SHDV EHDQV Ol

1RUPDO DQG &OLQLFDRIWKHRRY wk OHJXPH IDPLOVY BRIXUF

(GLWLRQ %HQHILFLDO SODQW FRPSRXQGM,ZLWK

DQWLR[LGDQW SURSHUWLHV WKDW PD\ KHOS

SHSWLGDVH NHHS \RX KHDOWK\ DQGHARPWHRG DG DLIGW WU\

$ GLIJHVWLYH HQJ\PH WK W UL\RBX\R GWNDNVH VW 16 RXE A H

SHSWLGH ERQGYV 7ULSHSWLGDVHV FOHDYH 7KH DYHUDJH GDLO\ Lt

WULSHSWLGHV GLSHSWREMANPYOHPWHG IDWWA\WEDR W LV VXIILFLHQW
GLSHSWLGI8QGHRIXWWDBIQ G EBRWDLQY RU PRUH SRURW¥LBHPHQWV RI PR
1RUPDO DQG &OLQLFDO ONPWKXUWRIVILRRPK BRXPWEH QGLYLGXDOV LQ D SC
(GLWLRQ DOGVIHOGHW IURXS R6

SHULVKDEOH IRRGV
YRRGV OLNHO\ WR VSRIB¥HERFH\ (R{PIH SHVSRQEHVYHUDWURO
EHFRPH XQVDIH WR FRQWXPRGH @ ¥R NRHEQRZ ZKHQ FRXWBQERIRXQG L
UHIULJHUDWHG DW  p) RQEHOEAXDQAV DERXW GLHWIBHY DQG LQ FHUWI
IURJHQ DW p) RU EHORZPRREKXILERWIRQ IUXLWV DQG VHHGV ,

'"HSDUWPHQW RI $JULF)§%\Q/E('\LIJ6|\ SHDU IUXLW DQWLR[LGDQW DQG D

W LV EHLQJ VWXGLHG
SKHQROLF GLWHUSHQHY 7KH SXOS\ SHDU RU HJJFBFQI%%IIIJGDQG KHDUW G

$ W\SH Rl SRO\SKHQRO HEEREH L QHOORZ WR SXUSOLVKUHG JHXEW RI
FDUQRVLF DFLG FDUQRVIREUbIN:O\ $SHDU FDFWXV 6RXUFH

PHWK\O FDUQRYVLRYUFQDB O 6RXUPH VDHXD B R FDWFX\V TUXLW
RI $JULFXOWXUH DQG )RRG PLVWU\ 7KH UHGGLVK HGLEOH
§UREN§{7"LIFV WUHHOLNH FDFWXV Wt

SKRVSKROLSLGV /LYH PLFEURRUJDQLVPV WKDWy i ZAHRy 80LWHG 6

2QH Rl PDLQ FODVVHV WIGELRWPYHUHG LQ DGHTxDWPRRXQWY
OLSLGV 7KHVH OLSLGV TRQ IFWHY HKFW QYKo BHQHIL W\ \RQ WKH KRVW
FHOO PHPEUDQHW UBRXBBIRXUFH

VDQLWL]ILQJ



7R UHGXFH RU HOLPLQDWHKBBMWKRIMHMAF FRPPXQLRD WG D QW VED WHKGH IRRC
DJHQWYV VXFK DV EDFWHQ@RDPWRQOWKMQG FRQWDL @A DV ZLVERXDAH RXV F
VXUIDFHV RI VRPHWKLQJOMR PDNH $OVIR- WQRZ2Q DV WKH
VRPHWKLQJ VDQLWDU\ DV E\ FOHDQLQJ RU 6 R X UFH

GLVLQIHFWLQJU UeR¥UFWPRNH SRLQW
KH WHPSHUDWXUH DWAMDLEROY 8 KB WIR\QW HWR ¢

EUHDN GRZQ DQG ¥YPRNH3GRRWFBHULYHG FRPS

VDWLHW\ VMWKWDXEWXUDOO\ UHOD'
7KH IHHOLQJ RI IXOOQHVWDQGPWHLMWLOVOD FWLR Q TKHAQUHGXFH VHUXP F
WKDW RFFXUV DIWHU D PHDO 6RXUFH LOWHUIHULQJ ZLWK LC

8QGHUVWDQGLQJ 1RUPHRFHEBE EBWHIVHI-RDPQAWYV R KH QB MK Lawdw H ELO

IXWULWLRQ WK (GLWLR&H FRQGLWLRQV LQ ZKLFKRDHRWHURBH Q7w
ERUQ JURZ ZRUN OLYH3DQG-D3H/ | POG

VDWXUDWHG IDWV WKH ZLGHU VHW RI IRUFHV DQG V\VWHPV
)DWV IRXQG LQ DQLPDO WEKWDISEQ R MG \PRRXGLW VRDSRHGDLO\ OLIH
DV EHHI SRUN SRXOWU\6RXOBHDW GDLO\ $) LRRGLWKDW LV UHJX
SURGXFWV HJJV DQG WURSLFDO RLOV XVXDOO\ LQ ODUJH TX
%HFDXVH WKH\ DUH W\$RFBBB\QRTLG pw WKH\ FRQWULEXWH LP

URRP WHPSHUDWXUH WKHKHDRHUFREMWE LM R UP DO PRMVOMBHGY RI D SF

FDOOHG VROLGRHRBWNDERRYEHWWHQ UXOHV WKDQWFEHOIREH @FH HRSWRPE
DQG DSSURSULDWH DFWLRQWIZAGKLQ D JLYHQ

JURXS RU FRPPXQLW\ WKXV JXLGLQJ
VDWXUDWHG IDWW\ DFLG KXPDQ EHKDYBRUZ(6ERXVYMWPUFKHYV
&DUULHV WKH PD[LPXP SRVVLEOH QXPEHU 30DQW SRO\WDFFKDUL
RI K\GURJHQ DWRPV KBREBBQRFEHIRIWEGDO PRCHQBXFRVH 16RXUIFHM
Rl XQVDWXUDWEKRQ LV6RXY P\ RI WKLQNLQJ WKDWH XQEGHUVWWRQGYV
KHDOWK, WRyEH DIIHFWHG E\ WKH LQWHUDFWLFR
EHWZHHQ WKH LQGLYL®WHYR®KH
JURXS FRPPXQLW\ DQG W&H BKWKFDOPDLQ FO
VHHG WR WDEOH SURJUDPWRFLDO DQG SROLWLFD® HYYGW REWPHHDRMOW K D
3URJUDPV WKDW WHDFK RREVWMRQHVRZHG OHYHOV WRIJW®&DW RDBRKROHVW
SUHSDUH DQG HDW SURGXFWRBENLWKDW DIIHFW KHDOWKYWROKHOS
OHDUQLQJ DERXW WKH HRRRRRQ@PMIQW DRIBYHORS DSSURDFKRHY WR
OXWULWLR@ H6RX EPH GLVHDVH SUHYHQWLRQ DQG KHDOWK
SURPRWLRQ WKDW LQFOWEREHNELNMVYRO DW
>SWKHVH@ OHIHIOYFLERK$F¥KPDOO FODVV RI SOI

VHLWDQ &RPPXQLW\ (QJDIJHPHQWV'\Q@WKBVWIHEQLQ SODC
$ IRUP Rl ZKHDW JOXWHQ ZLWK D ILUP IUXLW VXFK DV UHVY}
FKHZ\ WH[{WXUH DQG D E3i0¢8AQAXBROHPHQWDO 1XWULWLRQ
6 R X UFH 3URJUDP IRU :RPHQ ,QID\QWDUNQG

&KLOGUHQ- 1 & 6LPSOH FDUERK\GUDW
$ SURJUDP WKDW SURYL®ROHEGBUD R WD QWM

VKHOI VWDEOH IRRGV WR VWDWHYV IRU VXSSOHRH @®WDROVIRRGWKRVH V.

JRRGV WKDW FDQ EH VDIKBDQ@WR UFHD® ) W H | HU U D OW R DI\ KGDUW WRWWR @
URRP WHPSHUDWXUH RUHBERADRH. RQHBU ORZ LQFRPH SUHIQZQW
6RXUFH 86 'HSDUWPHQWERHPMWNFHHOGBERQUHDQG QRQ EUHDVWIHHGLQJ
SRVWSDUWXP ZRPHQ &8 SPrk R dRNPPVIXHE LV
VLPSOH FDUERK\GUDWHVY FK OGUHQ XS WR DJH SYRRAYPPH PRRDc wr
6XJDUV LQFOXGLQJ ERWEKHVH@IQXWIWWURQDO ULV RRERYQPHQW SURJU
XQLWYV DQG OLQNHG SDLUM B WXIDUYXQIL WV IRRGLEHQHILWV WR OF
6 R X UIPH WR VXSSOHPHQW WKH
6WDQGRUG $PHULFDQ 'LHWWKH\ FDQ DIIRUG QXW
7KH GLHWDU\ SDWWHUQ BRRXU®H SHRSOH LQ
VLQXVLWLYV WKH 8QLWHG 6WDWHV W W\SLFDOO\ LQFOXGH
$Q LQIODPPDWLRQ RI WKKLYk QW BNERYRWYDw ¥ FSwRGFHRR b
LQ WKH VXEVWDQFH RI DUBR QOIHRSI MOKHE RKYEUDWHY DQG ORZ LQWDNHYV



$ ORFDO IRRG VXSSO\ FKDQQ HMBQHARORNW DVVRFKDWBBWHWK WLF RI
DOO SURFHVVHV LQYROYHBULR XWKW\SHV Rl YHJHWREWHRRR BRXVURH DQG
PRYHPHQW RI ORFDO IRRGWDURPOW K H 6 R X UFH

IDUP WR WKH FRQVXPHU LQFOXGLQJ

PDUNHWLQJ PDUNHWYVWEMNW UM IEYMA RS

DJJUHIJDWLRQ SURFHVVIERN ESDENWORIY K IDQG EHOQWDYORZIQWHEG! RW W\ D
SXUFKDVLQJ SUHSDUDWBRYSBDHHRXWRHHWKHU 6RXANHVRPH K\GURJHQ

UHFRYHU\ DQG ZDVWH GLVSRVDOH GRXUFH RWUCP RUHISRLIQWW R X
6 R X UIPH
V\VWHPLF UDELVP WLPH WHPSHUDWXUH FRQWURO IRU VDIHW\
3ROLFLHV DQG SUDFWLFEY wkpw H[LVw XUEDQ DJULFXOWXUH

WKURXJKRXW D ZKROH VRRPHWRRGY JURZ EDFWHWHORBHN WKWHLPXOWL
RUJDQLIDWLRQ DQG WKDWRFHVAIW QoW PR RWKBHOE VR WMHHLEXWLRQ F
VXSSRUW D FRQWLQXHG YXBTIBLYHENEYRBGHVLPHSRREG WFMASHRRY RUHQ
WR VRPH SHRSOH DQG Xx&dMRYURRP KWk kih NHSW NOBHVRRXUEBQ DUHDYV
WUHDWPHQW RI RWKHUV EDXVME) RUDrH

6RXUFH &DPEULGJH $SGRRQRFMGE oy gssSHU ,QWDNH THYHO 8/

/HDUQHU V "LFWLRQDU\ 77M\I£E3<IPH)\>/W OHYHO RYGOXB\DBOMHEBELHQW

WDPDOHV LQWDNH WKDW LV XQOLNODb MR FHOXW K UG YAHK.

&RUQPHDO GRXJK UROOHG ROWK JURKQ¥EY LQ DOPRY2V DO QFXOM-Y U O & X
PHDW RU EHDQV VHDVRQHEXY¥IFRD G ZLWK VRPHWKLQRQHZ WKUR
FKLOL ZUDSSHG XVXD \ F N,V SDFNDJLQJ SURFHVVL
DQG VWHDPHG GFQXUFl-?\RJDLFQ' %%ﬁé%v GU\LQJ H[WUDFWLQJ
0OLQHUDOV WKDW DUH UHIXkEHGVEWWKRN BRG N
L'Q YHUN VPDOO DPRXQWVyRIPREAHKuLILODO U

WDQQLQV LQFOXGH LURQ JLQF FR§SHYRYHOHQLXR
1DWXUDOO\ RFFXUULQJ AP LR QH
FRPSRXQGV NQRZQ DV H

WKDW DUH IRXQG LQ FODULINLQIZLOR POS, |11y RU @G WPYO PhELRY xw

EHHU DQG LQ PHGLFLQH 29

DQG WKH FKLHI IRUP RI IDMykQHBRGG AQWR 2|
WHDVSRRQ WKH KXPDQ ERG\ $ WULIRBXEbGHYEWDPLOV
$ XQLW RI PHDVXUH HVSHREHOS R XQLWV RI IDWW\ DFLGV DQG
FRRNHU\ HITODOGVRXQ F HXRG W RI JOVFHURQ LERZGMHU VROXEOH YLWDP

WDEOHVSRRQ PLOOLOLWHUV' ° 8RXUFH SLWDPEQV WKDW GLVYV
DUH QRW VWRUHG LQ

\ SHULRGV 7KHVH LQFO
WHPSHK W\SH GLDEHWHV PHOOLWYV-I5'00 1 v wDPLR/C

JHUPHQWHG ZKROH VR\ERDGWRRUGFRQGLWLRQ LQ ghli i< W H ERGA
ZLWK D JUDLQ VXFK DV UERHWREMRY FYRRW MrklpfRQRXJIK LQVXOLQ RU
KDV D FKHZ\ FRQVLVWHQWKHFRB\WHBY WMWY W KK \HWIkHE QM HRG EQOXLGILRQ
QXWW\ IODYRU&BRXURE KPDXVLQJ HOHYDWHG EORRMH JOXREWHRQHRH WX+
6 R X-UIRH FXO WX UK R VAHVAW H U Q
DIQ'G IFRXQWIYLHV LQ R’
ZRUOG ZKHWKHU WKU
WHUSHQHV XPDPL LQIOXHQF M6 BRXUE H
7HUSHQHV DUH QDWXUDJSHRERX WL HQRVDWLRQ WKDW LV SURGXFHG E
FKHPLFDO FRPSRXQGV IRXDEYBXS8BHWR/ DFLCVHDQAG QXFOHRWLGHYV
DQG VRPH DQLPDOV 7KH\Y&FK DV JOXWDPDWH DQG DVSDUWDWH DQG

UHVSRQVLEOH IRU WKH OWPRPBWLRDP RRWIRHDWY IODYRU



9HUVLRQLQJ +LVWRU\

7KLV SDJH SURYLGHV D UHFRUG RERRNWAL QMG LRK\D Q QH W PDG K XAERWVINROLIVU
LQ WKH WH[W ZH SURYLGH KR FKG @IGIY &HVFU LB W KRR & DIXIME HW RIQFR
I WKH HGLWV LQYROYH VXEVWBDHW LQ BUMDWHW HVR WHHH YOHHU WL R@® Q XPXPE F

7KH ILOHV SRVWHG E\ WKLV ERRNQ@W XB\WVURQOHFW WKH PRVW U

9HUVLRQ '‘DWH &KDQJH 1RWHYV
%RRN SXEOLVKHG

XSGDWHG VSHOOLQJ RI FR DXWKRU
$LPHH 1RYDN V QDPH LQ
&KDSWHU

XSGDWHG DXWKRU OLVW

. KWWSV PHG OLEUHWH[WV RU




'"HWDLOHG /LFHQVLQJ

2YHUYLHZ

7TLWOHOLOQDU\ OHGLFLQH H
"HESDJHV

$SSOLFDEOH 5HRWBRPWHEBID O
$00 OLFHQVHV IRXQG

o && W< 1& SDJHV
e SOGHFODUHG SDJHV

%\ 3DJH
e« &XOLQDU\ OHGL&& bk 1&H . 3RSXODU 'LHW&&DQG1HDOV
o JURQW O®DQGHHFWDUH G o $QDWRP\ RI D )RRG SHRFHFODUI
« 7LWOHBQGHFODUHG . $QDWRP\ Rl D )JRRG &BPRQY
= ,QIR3DBIGIGHFODUHG
» 7/DEOH RI &BRQAHFDWVYHG o ,PSOHPHQWLQJ &XOLQDU\ OHG
= /LFHQVA@GHFODUHG 8QOGHFODUHG
. $EE§®Z$Eﬁ;Hﬁgfg§% . 6HHG WR 7DE@® 36KRU&DPV
= $ X . &UHDWLQJ 3DUWQHUVKRSV
» 3UHIDSEH %< 1& v g
o 7KH %DVLFV Rl 3UHSDULQJ 6HOHFWLQJ gX@W XQWB'GQIHQWHUHG $¢
IXWULWLRBQGHFRO® UHG OHGLFR@H%< 1&
. 8QGHUVWDQGLQJ 6RFLDO ,QIQXH s\t CROGHIVEEB UH G
OHDOV DQG 6KRS&&QI<6POUWHU $SSSHOGL[ $ & BEHUEWDES L H
. 'Q WKH .LWFKHQ 6WRULQJ DQG anﬂ%ggﬁg R® ESHELSHV IRU
3UHYHQWLQJ )R& G <DVaN H v s
. MR\LQJ JRRG DW +RPH DQG %H\
(Q QJ) Q O%S&Q&%&WHBODUHG

SHODWLRQVKL&E&ZWWK YRRG

o JRRG DV OHGLFLQH 1XWULHQWYV LH‘V\?D [%%ggglgin WV

QEHFODU
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. KWWSV PHG OLEUHWH[WV RU




