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1FTEFQIT. FTTBHF

WY Z IV JUHDASGDVXUH WDW Z HBRP H\ RX VR WH [ LUAMMAXH Rl WH 1 66/ 1 XWLIX@MD  $SUO SXEQKHG 1Q
FHBEUMRQ Rl WH | RUMFRP 1QJ 1 DURQDOL XVIMIRQ 0 RQVIK -XQH

7KLV \ HDUV 1 XWIMRQ 0 ROM WHP H  SHVKION 6QDFNV &KRRWH +HDOK\ DQG 1 DVKLDOBQDFNV  KLIKQKW DQ
[P SRUBQM HAVRIWQ RYHURRNHG DVSHAWRI RXU GDIO® GIHVEBY SIDPWEHY ,Q WH 6U / DONDQ FROW] W Z KHIH WDSIG

XUEDQ] DMRQ FKDQIIQJ IRRG HOYILRQP HOW DQG EXVt @HW®GN DUH IORHDMQI® \WKDSIQ) HDWQJ  EHKDYIRXW/

VQDANIQI KDV EHFRP H DQ LOWIUDOSDUAR! WH GDL® GIHADRLRW D@DIH JURXSV + RZ HYHU WH TXDOW DQG QXWIMRQDO
YDOXH Rl WHVH VQDANV S@\ D AXADALR®! 1Q GHWLP LQIQU RYHUD@KHDOK DQG BQJ WP Z HOEHQU

7KRXJIKWXODQG IQIRIP HG VQDAINQI FDQ KHS EUGIH QXWHQWIDSY VXWRIQ HOHU\ BIVHY DQG VXSSRUVRSWP DO
JIRZW ®DUWQQI DQG SUIRGXPRMW &RQYHUHD  [LHTXHOWFRQVXP SWRQ Rl HOHU\ GHQVH QXWIHQWSRRU SLIRFHWHG

VDA FROMEXWA VW QULLIFEDOWD VR WH JUIRZ IQ) EXUEHQ Rl QRQ FRP P XQIFDE®! GM-DVHV 1Q 6U/ DQND  LOFXGIQU
REHMW GIDEHWV DQG FDUERYDVEXQUGIVHDVHY

$V QXWMRQ SURIHWMRQDY UHVHDURKHWYY DQG DGYRFDWAY Z H FDUY D FREPWYH UHVSRQUELDN VR JXIGH FRP P XQMHV
VRZ DUG KHDOKIHU DQG P RUH VXWRIQDE®! GV FKRIFHV 3URP RWQJ) GRFD® DYDIDE®! FXOXD® DSSIRSUDWM DQG
QXWIHQAGHQVH VQDAN RSWRQV HQFRXUDILQJ P LOGI XOHDWQ) EHKDYIRXWYY  DQG VWHQIWHQLQ). QXWIMRQ HGXFDWRQ DW
FRP P XQIW DQG VAKRROBIYH® DUH HWHQADOMDW LHV IQ P SLRYIQ) WH QXWIMRQDCZ. HOEHQJ RI RXUSRSXTMRQ

7KH 166/ 1 XWLYX@MOQ VHUYHV DV D YDXDE®! SOARLP VR VKDUH NQRZ BIGIH UHVHDURK FUHDWYIW  DQG LQQRYDVRQ 1Q
WH IIHGV Rl QXWIMRQ GIHWMEY DQG SXEQE KHDOK. , DP SGDVHG VR QRW WH GLYHUH FROMEXWRQV ILRP RXU
P HP EHY UHOPWY WH UFKQHW FRP P WP HQWDQG P XGMGMVASTDY QDMWH Rl WH QXWIMRQ FRP P XQIW 1Q 6LL
/ DQND

, H WIQG P \ MIQFHIH DSSUHADWRQ R D@FRQWEXVRYY DQG VR WH HGVRUDOMDP | RUWHUGHGIFDWRQ DQG KDUG Z RINIQ
EUQILQ) WKLY SXEGFDMRQ R [LXIMRQ , DOR Z DUP ® HOFRXUDJH D@P HP EHYY VR FRQWOXH HQIDIIQJ DPRYHD  \VKDUQJ

IGHDV DQG FRQMEXWQJ VRZ DUBY VWHQIWHQIQ! QXWIMRQ VAHQRH DQG SUDPWFH LQ 6U/ DQND

/ HAKV XVH WY RSSRUMXQW WR LQVSILH KHDOKIHU @ HVWENV WKURXIK MP SGI\ HAIP SDRWXCRKRIFHY WRIUAQJ Z IW Z KDW
Z HHDWERY HHQ P HDOY

7TRIHVKHU GIWXV LHIKLON VODFNV DQG SWRP RV KHDAOK\  QDVXLDO DQG (RFD@ DYDIME® |RRG FKRIFHV |RU D
KHDQKLHUG6U./ DQND

3WRI . XP DULO 5DVKQD\ DNH
3UHMGHQW
1 XVUMRQ 6RFIHW RI 6L/ DQND
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SEJPST. FTTBHF

$VZ HWIQG RQ WH WUHVKRT Rl WH 61QKDD DQG 7DP 101 HZ <HDUILQ $SUOD VHDVRQ Rl UHQHZ DOIDP 1® JDMHUQIV
DQG MR RXV [HDWAQ , Z IVK VR VKDUH D IHZ WRXJKW RQ D VRSLE WDWEHY DAMH YHY KHDUARI RXUP MARQ KHDMIK\
VOQDFNLQJ GXUQJ VIKH | HWIYH KRQGD\ V

7KH $OW $YXWXGGEX EUQI Z IW IWDQ DEXQGDQRH Rl ®QJ YDXHG WDGMRQV WH UFKQHW RI NUEDW WH JRGHQ
AXQK RI NDYXP DQG NRNY WH VSIR. DLRP D Rl P XUKNNX DQG DRKRKDUK  BDQG WH VZ HHWXUH RI SDQLZ DDX DQG
GRCGRO 7KHWH GHTFDAHY DUIH P RUIH WDQ IRRG WH DUH WUHDGY WDWZ HDYH XV VRIHWHUDRIRW FRP P XQMHYV <HWIQ

RXU HWOMDW’ VR FHOEWDW WY HDW VR MI5 LR SDMARV RI TUHTXHQW KLIK VXIDU KLIK IDWMQDANIQI. WDWHFDQ
TXIHD FKDAIQIH WH YHY KHDOM Z H KRSH VR QXUMUH IQWH 1 HZ <HDU

7KLV $ SUOBMKV JHQAD JXIGH RXUIDP LIHV DQG FRP P XQMHV VRZ DUG P IQGI XCHQIR\ P HQW+ HDOK\ VODANQJ GRHV QRW

P HDQ DEDQGRQIQI WDGIMRQ VP HDQV FKRRMQUI EDDQRH DQG Z IMGRP DEQIMGH I@YRXU $ 1HZ SUDPAFDOVXI JHVARQY
ZHFDQ FKDP SIRQRIHWHU

e ) UKW RW DUG FHHEWDVIRQV 6Z WK VR VHDVRQDOP DQIRHV USH EDQDQDV Z RRG DSS®! DQG NQJ FRFRQXWZ DMU
DVWH ILDAVZ HBRP H QDA

e 1 XWMRXV \DYRXUHV 5HS@AH RU DOMUDDWA GHHS [UHG WP V Z WK (RDWMG FKIENSHDV NDGD@  DIUGUHG RU
RYHQ EDNHG P XUKNNX VW®! VODANY DQG YHIHVBE®! EDVHG EIWV ViXFK DV FDULRWDQG FXFXP EHUMVWENY Z IW D @KW
FRFRQXW/DP ERO

e 3RUARQ DQG SOWA Z LVGRP  ( QFRXUDJH WH RQH KDQGIXO UX®! |RUWDGIMRQDOVZ HHW DQG SDIU HYHY VZ HHW
WHDWZ IW D I LEWLH UFK RUSURWIQ UFK SDU@HU D VIFH R [UHVK SIQHDSS®! D VP D@ERZ ORI FXUS RUD KDQGIXCORI
URDWMG SHDQXW

e +\ GUDVIRQ UMV . HHS FKIGIG KHIEEDOIQIXMRQV AQQDP RQ JIQIHUGP RQ RUEHIP DORU LLDP XVXV WD TXIFN
MLEH ILf HV VXK DV ®P RQ RUTP H MIFH  DQG NQI FRFRQXWZ DU UHDGI® DYDIME®! LOWMDG R VZ HHWMQHG VRIW
GUQNV

e 0 RYHP HQWZ VK P HULP HQW 7KIQN DERXWIDKWSRVAP HDOZ DDV DIRXQG WH JDUGHQ RU WDGIMRQDORXVERRU
JDP HV D EHDXWXQZ D\ VR EDDQRH WH H WD FDERUHV Z KLB! VWHQIWHQIQJ 1DP [® ERQGV

$VWH SUHP IHUSURIHWMRQDCERG, GHGIFDWG VR QXWIMRQ LQ 6L/ DQND WH 1 XWIMRQ 6RAHW KDV D SRZ HUXOYRIFH DW
WLV [HWYH P RP HQW, LOYIWI HDFK RI \ RX Z KHWHUWURXJK FOIQIE FRP P XQW SWRIWDP P H VRADCP HGD RUIDP 1O
JDWHUIQIV VR VKDIH VP S®I FXOXWD® UHVSHAAXOP HWDIHY WDWKHS SHRSGI HOR WH 1 HZ <HDU Z IWRXW
FRP SURP IMQJ WHUKHDOK JRDY

0 D\ WLV $SUOEUQ] \ RX DQG \ RXUBYHG RQHV QRARQD KDSSIQHW DQG SLRVSHUW  EXWDOR WH GHHS VDW/ DPARQ
WDWRP HVILRP QRXUMKIQI ERW ERG\ DQG WDGIMRQ

© VKLQJ \ RX D MR\ IXOKHDOK\ DQG EDDQFHG 6LQKDM 7DP LOL HZ <HDU
' U7KXVKDQVKL3 HUHLD

(GVRU
1 XVUMRQ 6RFIHW RI 6L/ DQND

| VIRIIPO4 PDIFWZ PG4 SJ- BOLB $SUD
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$0/ 58 54

3 DWAB UHVLGHQWY) HDWUH $ UAF®!  + HDOK\ 6QDFNLQJ 1 HFHWDU. + DEIMRU
8 QQHFHWDU &D@RUHV"

3R $QDQGD &KDQGUDVHN\DLD

7KH2 U(FKHWAD , QMLIGH VIKH &H®@ 7KH &XURXV &DVWH RI 0 XMFDCB LRVIALQV
0 U*IKDQ: LADW

,P SRUMDQFHRI 1 XW DQG 6HHGVLQ: HIKWO DQDIHP HQW
0V 3DWDP L: HHDMQIKH

" LJVIDO+ HDAOK DQG 1 XWIMIRQ 7KH5IVHRI 0 REL® + HDOK $ SSV
0V 0 UWb6DDS

8 QYHLAQJ VKH 3RZ HURI 9VDP L1Q( $ 3LRP IMQJ $@ LQVKH) LIKWS JDLQWV
1 RQ $ BRKRQF ) DWV / LYHU' LVHDVH 1 $) /"
0 V 6KIZ DQWL' KDUP DSDD

6Z D\ DONWVKD $ 1 XVMRXV DQG + HDOK 3LRP RV 7 DGIMIRQDOSLL/ DQNDQ ) RRG * LDLQ
3R : .60 SEMVHNHD ' U8B0 $. XPDWD OV ++. $FKDDDQGO V -9. $ 6DViHZ DQL

: K\ 6WHWO0 DNHV 8 V &WDYH&RP |RUN RRG'""
OV 1IPDKL$ : MDWOH

7KH5R®IRI 1 DVKLDCS QUR] LGDOW LQ 3URP RVQJ + HDOK DQG ( [ VWQGLQJ ) RRG 6KHD / LH
0 V -HP IND 3RQQXWXUDL

6P D@0 LKW . DQ $ 6P SO 7 UDGIVIRQDOY4HDNI DVWN RUYHWIHU -+ HDOK
" U6 6DWIK

© KHQ $@<RX &DQ (DW Y%HFRP HV 0 RIH7KDQ: H1HHG 5HKLONLQI 96X I HWEXOXH
ILRP 1 XVWWIMRQ DQG 6XWIDLQDELOW 3 HUSHRIYHV
0 U< 6DVDQN\D' LOKDQ GH 619D

1 DVXUHV3KDWP DR &DQ3DSD\ D/ HDI ([ VWDPWA HGS ' HQJIXH 3 DVHQW"
OV-$' &1 -DIDQHMIDQG' U ( - (XJHH

YHKDYLIRXUS$ FPMlYDVIRQ 7KHWDS\ %67 IRU,P SWRYLQJ ' [HM XDAW LQ VKH) LHG RI
1 XWIMRQDBW FKRARI\
0 V 0 DWXWKD 6 DEKDQD\ DNDP

BWHQIVKHQLQJ 3RO DQG 1 XWIMRQ 6HFXUW LQ 6U/ DOND &UWFDOE R RI / RFDO
3LRWLQ BRXUFHVLQ ,P SLRYLQJ ' VDU 4 XDAW
0 V . DOLYY] KLODUDWDQDWDQ

&DQ 1 XW+ H® <RX ( DW HW' $ SSHIMA UHIX@VQJI HITHFW RI QXWLQ
RYHWZ HLJKWDQG REHVH DGX@V 5 DQGRP 1] HG FROWR@IG FLRW RYHUDFXW | HHGLQJ WLDO
OV 6 7 1P DWKD5DWIQLO U/ ' IOL6 3HHDDQG3WRI . XP DUO 5DWQD D\H

* XIGLQJ 6FKRRY 7RZ DUG + HDOKLHU) RRG ( QYLLRQP HOW + LIKQ KW/ ILRP D

BFKRROYDVHG 1 XVWIVIRQ , QVAUYHQVRQ

0 V 0 DGXVKD. DUXQDQD\ DNH 0 V 6KILRP IND,QGLDP DR ' U 7KXVKDQML3HHD 3Rl -DQDNLO RKRWL ' U 8 YDVDUD
' WWDQD\DNH  3LRI 7KXVKDUD . XGDUDP P DQD ' U' DQQ\ + XQWUDQG 3Rl 5HQXND 610D

| VIRIIPO4 PDIFWZ PG4 SJ- BOLB $SUD
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1BTU1 S-TEFOYT ' FBW3-

" DV

) HDMUHG SUAF®! 1V D UHFHQWD LOWRGXPHG VHIP HOWR WH 166/ 1 HZ VBMWWMU  $Q IQYIWG HOM E\ D
VHBPMG GDGIQI H SHUMOQ WH IIDMOQW 7KLY VHIP HQWZ DV LOARGXFHG VR WH 1 HZ VBMMU Z I WH
IQMMRQ R IXUMHU VAWHQIWHQQ) WH UHDGHUKIS Rl WH 166/ 1 HZ VBMWMU SOV HOFRXWDIIQI WH
SURVSHPWYH DXWRU/

3R $QDQGD &KDQGDVHNDLD ,P P HGIDM 3DWV3UHVGHQWNQGD DFFHSWG RXU LOYMMRQ R GR WH
) HDOUHG $UAF®! VR WH 166/ 1 XWIEX@MO \WXH , ,Q @H Z W WH 1 DARQDOL XWIMRQ 0 RQW V

WHP H KH RIIHHG KIV H SHIAWH VR HOQDKWQ XV RQ  +HDOK\ 6QDFNIQJ 1 HFHWDU  + DEIW RU
8 QQHFHWDU &DRUHV"

3Rl $QDQGD &KDQGLDVHNDLD
,P P HGLDV# 3 DW\B UHVLGHQW

7KH 1 XVUMRQ 6RFIHW RI 6U./ DQND

3R $QDQGD &KDQGUDVHNDLD 1V DQ DFDGHP IF DQG FIQIAIDQ VSHADDMQ) 1Q FOQIFDOQXWIMRQ KHDOK VAHQAHY DQG
WDQUIMRQDO KHDOM UHVHDUFK Z W D P XGMGIVAS@DY  EDANILRXQG WDWIQWI UIDWAV P HGIFDO SUIDFWEH - QXWIMRQ
VAHORH DQG KHDOK SURIHVMRQDOHGXFDARQ  + H KDV VHUYHG DV 3LRIHWRULQ $SSTHG 1 XWIMRQ DWKH ' HSDUR HOWRI
1 XWIMRQ DQG ' LHWMEV : D\ DP ED 8 QYHUW RI 6L/ DQND DQG KH®G WH SRMMRQ Rl +HDG Rl WH ' HSDUR HOARI
1 XWIMRQDQG'  LHWMEV | LRP R

3R $QDQGD FRP SBWG D 3K’ 1Q +XP DQ 1 XWIMRQ &TIFDOURFAKHP MM DAMKH 8 QYHUMW RI 6\ GQH Z KHIH KLV
GRARWDOUHVHDUK H] DP IOHG WH BQJ WP P FVBERTE FRQVHTXHQAHV Rl P DWILQDOXQGHUQXWIMRQ DQG VXEVHT XHQW
QXWIMRQDOUHKDELMMRQ +H KRG DQ 0 6F 1Q ) RRG DQG 1 XWIMRQ DQG D %6F +RQRXW/ 1Q $IUFXOXH ) RRG DQG
1 XWMRQ ILRP WH 8 QYHUMW RI 3HDGHQL D 6./ DOND DV Z HDDV D 0 DAMURI 7HDRKIQJ ILRP WH 8 QYHUMW Rl
0 HERXUH SURVIGIQJ DVWRQJ DFDGHP LF | RXQGDMRQ LQ ERW QXWIMRQ VAHQRH DQG HYIGHQRH EDVHG SHGEDIRJ\

+1V UIHVHDUK [RFXVHY RQ WH LOMUHPARQV Rl FIRIFDOQXWIMRQ P HVIBERTE KHDOK DQG FKURQIF GMHDVH SUHYHOMRQ
Z W SDUAEX@U HP SKDVY RQ WH SDWRSK\MR®J\ DQG QXWIMRQDOP RGXOMRQ Rl IQVX@D UHVMBQRH P HVBERTE
VI QGRP H REMMW DQG FDUGIRP HPERTE UMN ) XUMHU KH KDV H SDQGHG UIHVHDURK RQ GIHMEDVHG IQWAYHWRQY
IXQPMRQDO IRRGY DQG SRSXMARQ KHDOM DSSURDFKHV DIP HG DW DGGUHWMQI WH JWRZIQI EXWEHQ R QRQ
FRP P XQIEDE® GMHDVHV

,Q DGGIMRQ R DFDGHP IE LRGNV 3R $QDQGD KDV VHUYHG DV 3UHVIGHQAR! WH 1 XWIMRQ 6RAHW RI 6/ DOND | LRP

R -DQXDU DQG FXUHQWD VHUYH DV DQ DRAYH P HP EHUDQG ,P P HGIDWM 3 DWABUHMGHQWR! WH 6RAHW + H LY DOR D
P HP EHURI WH $XVAWDIDQ , QAW Rl 0 HGIFDODQG &MAIFDOSFHQWAV SHVHDURK  + H 1V Z RINQJ VRZ DGV WDQUDMOJ
QXWIMRQ DQG KHDOK VAHQRH QR SLDPWFDCDQG SRAR UHBYDQUWMDMI LHY WDWP SLRYH SRSXOMRQ KHDOIK RXVWRP HY

| VIBUPO4 PDIFZ PG4 SJ- BALB $SUO
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) FBM Z4OBDLIH / FDFTTBY
) BCIUPS6 OCFDFTTBX $ B\MSFT

6QDFNLIQIVEHFRPBEQLQFUHDVIE®RPPRQHDWXRIHPRGHUQ
GLHWBODWWHUQNOXGL@ UDQNDEXSHUPDUNARMWSODFH
URXWLQBWRFLO®UPYDUWLFX®DUWHHWLEFRQIHUHQFHV
DQGQVWLW XMMRGDUR QU WQI L Q | RUKHG DK DAV@ D FNV B Q
HVVHQWSLIIDWR| GDLHDWLQGRZHYHWURPD VFLHQWRQGF
SK\VLROR $HAD/S HFWQYPS R UWDXQMY W DRIQVHMV QDFENLQJ
WUXOQMFHVVIIRUKHDOWR\GLYLGRDCOAMVEHFRPBIKDELWXDO
SUDFWLFH FRQWULEXWLQJ WR H[FHVV FDORULH LQWDN

YRUPRVWHDOWKIXOWNKHUW QR SK\WLRORJLFDO
UHTXLUHWERWYYVXPRRGEHWZHHI VS EDODQFHG
GLHAWVRQVLVRNWEUPBL®HDG\D @ GHT XD WHIFOW
GDLIQHUD® @ X W U QHIGIVERK U U NG WH QML GFH Q F H
GRHYR®WRQVLVWHEWED®RXWVYQBFNLRIURYHV
PHWDE RE DRI J KR Q W B R@X W WDHEQH T X R B\
KHDOWIQGLYLGXQOWKH RQWUDUMTXHDR®G
XQSODQQDFENERQUWLFRQDKY J\ GHEWHULHQW
SRRULRRGKD @R QW U L\E RV/FH VAD O R UQ W DINHG
LQFUHD/KHILVRI RYHUZHIDIKG®®RQ FRPPXQLFDEOH
GLVHDVHYV

7KLMWVXMDUWLFXBOHQRQKEHUID QNF® QW H[W

ZKHUARRPPRQRRQVXPHED ENW HP@¥GKBHHS TULHBYHUW KWE&HMWAS H F VILLW X D WH Il &\ D F NRLI\J
DQ®HILQRHDG ERK\G UDI\WR GXXFRVSDWWILROOEHEHQHILFURDLOKLO @UHEGROHV AR BYZW SO H
EXQVDQB®WKEDNHSVRGXFWHWMRRGWW\SLFDXD\YKLJIKBYW U UHHJWL UH RHDDW ERGVL]BEQG
KLIKQXQKHD OBWKWD OV G HILJBBXUWQ GURYLGWPDOOBYWBDBEDF)RUWKHRQHRUWZRSODQQHG
OLVQW /i L \E HR GIBDEDIR GI® H UFM I X FRQ VX P S W LW U L WICRDFNSWH UG D\FDQKHOBHHW QHU DQG
RIVXFKQDFNVSHFILMRRAIDIAE Q VW L WX MW RQ RBYF U R Q X WDUHLHHGBMAP L O BWAN Q ZQWH G DUWLFXOD |
FRQWULBXRZKDW D\ EH GHVFULBDNGSDVVLYWKRMHSHULH @PDQUAD\EHQHIURK PDOOHTXHQW
RYHUFRQVXP SAKHRIGL Q G L Y L GRFO@WX PHI[F HV VP HD ®W Q D MR D L Q WDELH)T X DQWM 2I0HE B G X ZWW K
FDORULHV ZLWKRXW D FRUUHVSRQGLQJ QU W®X FHSES®IIRUING R DG DRNH DO Q X W PDVDRYR L
UHTXLWMHD FMAR/ X SSRWWQHUDQ G URWHQ@ DNH
DGGLWIRELYLEXEKRVEK\VLDB®W LOHWHWXVEY o
DWKORWPIBWYXDO ER X WPHUYXV ¥ QD FWW U D W HWIRF RO
PDLQWDLQ HQHUJ\ EDODQFH DQG VXSSRUW;&A

, QW K6HU/LD Q N V@ W WKLRZIH Y B QL P S ROUQ/BVX E KLHD O WR
RSSRUW K QLVMVW L RGLHWDX) Y DO\VGREVHUYDWLR:
FRQVLVWGWRRKMHNDWEHIHWBRQNXPSWYERQ
EHORZHFRPPHQOHEHMWKLFRQWHQDFNLQJ
SUDFWEDKEHUHSRVLWRDRRIDE BW U L WRLSRSRIJAW X Q L V
UDW KMKIDIFDORBXBGHAULQGLYLEZKROGRQRW
UHJXOPRQVYXPB HT X DWXKHIMQG H JH W DIEVS B RV

WK HPLOLPHD QW FR U S R WIKWIRERIAW Q D FADR H O S
LPSURYH RYHUDOO GLHW TXDOLW\

| VIBIPO4 PDIFZ PG4 SJ- BOLB $SUD
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YUHV K X LWO/L YTHHG HW DERIHYHGI X PEQ B L Q L P D OGN F KK D Q ZARX R RQ @\H G XW KIHQ W R IKKHD K H D ODWAKWY
SURFHVWHI® GLWRRGFOQVHUYHVSUDFWDRBRBOP QA HIL QMU ERK\G EXWIHONRURPRW F XOWRU
FXOWXDPOUOR S IDICOMHHI QW VU R AM VWVHIGEW HPVKHDOWKLHU HDWLQJ LQ SURIHVVLRQDO DC
JRUH[DPSOH DVRIQXOMFEVSDSD\BEDQDQRDYD
RWSLQHDSBOQ&HLPSOYHIHWDEOEBYBGDMOLQR QUHQVODFNVRARQV XPWE®HAKR XBKS XU SR VEDXG
SURYLEBWHQWILWDPPQQHUDONMUBQGELRDFWRRIHQXLKRXQJHRWY SHFLQ XKV U L WALHRHIAN W KNHKUL
FRPSRXQGYV WKDW DUH RIWHQ ODFNLQJ LG WKENRDERMHRF BD PR W DIR IURME RQWLWRWOY H Q
DQ®& KHPSKDWIK\WRXDGZDEWR QQ XW UL HQ VW KRH.E
$ SDUWLFXPOROWIUHMR FKDQIMVKBUHYDLOURQWKHU WKDQ FDORULH GHQVH FRQYHQLF
FXOWRUWHUY HQIHUJ\ GHW@QWDHFBXLQRHHWLQJV
FRQIHUHQFHGLQVW LW XWMRHUQ: QUP WRFLD GEEOKHD ORMHKY VD JVERXWEBHUHIFRRMDZDVUREF
LQJUDLQWKLWUDFWIFRFQWULEXWHM | LFDVRVIOQFRXUDJURXWLYEDFEFNLROGLQVWHBGBRPR
XQQHFHWDIOLRLIWOHWS HF IDIPR@QUQGLYLBKR ORODODQPHEONLQGIXOWLQQGVKNW U D WA
DWW HX® W L\SOHK Y HQ WR/HUIKWD WURGDVHRU KHDOWKQADFNKHUBMSSURS U LDWNHKHW DPHWLPH
UHFRQVLGBQGQUDGXDMEDQGRQWRISUDFWLF@VWLWXWIRIAVOL FINEHFLDO@\PHHWL Q D\Q G
S5HSODMLIQHVWHR VWK HVK X LW X ISWWDWWHURRQIHUHQWKR/X GHY ROYWRUHIOHWWHVSULQFLSOH
VLPSOHWHJHWDEOH EPWHBRRXOGWHSUHVIBQWHSODFWQDGLWHRRDD GCHIMFNRLWKIXLDYG
PHDQLQDIE®FKLHYDWOUWSR ZDUBSURYEGRIWDYNIJHWDEONMYPSOHBERZHUNWHERZDUCB®BURYLQJ
KDELWY DW D SRSXODWLRQ OHYHO WKIRXWULWKRQORIKWKIBULDQND®RSXO D WIQRQ
UHGXFLQJ WKH EXUGHQ RI QRQ FRPPXQLFDEO

' &" 563&%" 35%%- &
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5 FO 3 FTUB *OTEF U F $ FMWISI F
$VSPVT $ BTF PG. VIIDBM.SPUFIOT

$WLUV@®DQEHRORJ\PXQ\GLAED\DSSHIWEHORQJ
WRHQWLUGOMHUKEBWO @Y HLVWK 6 R P D LRI
PROHFXGHUDQ&LRFKHP UFHDF W LAKQ DMK H
RWKHUWKMHDCOGRPPHORGADUPRMQ®UWLVWLF
H[SUHVVLR®ZHYHUZLWKL@®KHPLFURVFRSLF

OD QG VFMISMK IF HOWOF L H Q WKLD/YM&/L V F R Y HOUH G
XQH[SHFWB® HUVHEWWREMKHWHZRLHO GY 7 KHRULJLRIWKHWPKVLFQDPHUHIOHERWKFLHQWL

6RPHSURW HLQE D PHD W RNV LFD@VWUXP HQWYH D WREBWW D SKRUHQUHV HD U FKBRIWD UD FW H U
UHPLQGLXQUWKDBLRORJIWRBWHPRXFKOLNH WKHBHWRWHIQWKH V. WKHIHFRJQUWYHGVXOWLS
RUFKHVWUIORQFRRUGLQD@WBUDFBRRQY PROHFXDWWKH\QDSWPKVWRUNVRIHW KSIWHBLV

PDQ\ SOD\HUV WR SURGXFH D KDUPRQLR\RRYFEFRPBWERQ MHKHQVWUXRKRERW F KHVAKBID
QDPH3LFFRDRVILYHWRD PDVVLSHRW HIKQ OMK H

$PRQJIVKRRYVWQW UL H(DP®S OBIWAVKEURWHLJRPPHVRRNWUXPHMRNP DO @ AWKRHE K HV WIKBIU RW H L
3L F F RIDQRG6 DV V R RIOH VOHD US H R W RIHOALIGW K H LD JLD QWWHIMX OO O HRURVKL JK IDBIS UR[LPDWHO

SUHV\Q DISRWIFR 8 R 1QHX URMYS HFLDOHH®&QN'D 7KHKXPRXOL H@VKERQW UDRMILFFRERPLQXWL

ZKHUHQHUYHWHOOWMI OHDEHXURWUDQV RV WHYWYDPHVIBURWIERQ R IWKED U JWVIM I RIOE@AKH

FRPPXQLFBIUWHRQHDQRWHKMLQYPROHFXO S WIRGHKISURW DYV VRAQP HIBI WWHEGHHS WRQ
VFDIIR QKWK HORSU JD QDIHY WD E VDK FIR P SO H[ £RRGZLUQ/WUXEBGWVF R YWRIRIG W HHUL J K LIQ® W

PDF KL QUHN S R QMLVEXIHD SWLE Q V P LAVR/ZIROH U DSSUR[LPDWHOD LWX Q FW LIRGRQ J \BLE ARIGKR W K H

W K HLIP HAY R KR X QB0 RUFK HUWWEWKWD Q YHLQIRUFLQJ WKH PXVLFDO WKHPH

WKH LOQWULFDFLHV RI QHXURELRORJ\
7TRIHWKHWE FREIDRGH DV V RRRQ W U L\ RWKIN W U X F W X

1UD P H Z RWKNDHVD V X UMR/OVI X U R W U D QU/HPQ@ W/BVHALX U V
ZLWKHPDUNSEBHLVKRQD HOH F WAL RIDED F KAHWH
HQ®IDQHXURQQDSWH WL FBOR-FNXVH Q @ HO HIWWH L L
FKHPLFPMUJRLWKPQOOLVHFRQERXWMWKH DUHIX
RUJDQL]BWRRQEHWKHVHVFBUR®EIMURNZKD W
VFLHQWLD/OMK H&\WRPDWWWKHBFWL¥RQH&S$=
FRPPXQLFEMMWRZAHMHOX URZRK OEGHID OHWHOLDBO F
WKYMQVH WHWHKPEEHW U X F ADXFURDEDH RIRU FKHV W |
WKWWDDBG®UUDQJHWK QWO PAWLFLWDSWUIRUP
KDUPRQ\

TKHWUDGLRMIRQ/LFODPLQJ®IRAM QGNKHWHWKHU
UHVHD U KKHUWR Q W L QUWKMIK H PZH WXKU R W H/IXGF\R V

& O D U LDQHBX E D
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N QPSBCDF PG VU BCE 4FFET 1O
8 FHI U. BOBHFN FQU

"HLIJKWDQDJHPHOHPDLRYHRIWKARVWLIQLILFDQW
S X E OK.IF D ODMKGE O L Q IOPOMU L WKRQOHYRUOGZLGH
7KH.QFUHDSUBGY DO RQFHHUZH LD®®R E H V LDV
OHWR JURZLQOWHUMNVWVWDLQBEOGHHQFH EDVHG
GLHWDWWUDW WXIBWR P RBRMWZAH L JKORDWQ ®RQJ

WHUP PHWDEROLF KHDOWK (QHUJ\ "HQVLW\ YV :HLJKW *DLQ 7KH 3DUDG

7UDGLWLRQDOBQHRBGKDYEHHQVVRFLZUWIG
$PRQIVDULRXWQFWLRRRGAURXSYXWNVQG/HHGV 74| jlwL @ RZHY HUWKOW LHSKLHG HP L R CRIGRDL.@ L F L

XQLTXBXWULWIER@S58YVLWILREQVKHISDUDGR[LFDOYRPpRIHL JKVLRQ ®D\HY HRQV VLY IH LI KRQW UR

DVVRFLDMURRHLIKMRQWUR®SLVEMLQRQHUI\ 4w 0H] *RQ]EOH] DQG %HY 5DVWUROOR
CGHQVKDELWRRQVXPSWIRIWDQFHHAYOLQONHG gy Hypo PHFKDQLVPV H[SODLQ WKLV SDUDC

ZLWKXRZHERGIHLIKVPSURWHIGN LB@BHGXRHEN ., GFERP S GOW HIEV R U SOWM B KSHK\V LF VD X F W X
RI PHWDEROLF GLVRUGHUV OR]DIIDULDQ HW DG gxwy

IXWULWLRQDO &RPSRVLWLRQ RI 1XWV DQG 6HHQFUHDVHG VDWLHW\ UHGXFHV WRWDO FD

IXWHQG/HHOWKXWULHQWRRGWAKQHVVHQWLBO+LIJKHU WKHUPRJHQLF HIIHFW GXULQJ GLJ

PDFURQXWULHQWY DQG PLFURQXWULHQWYV BKNHSWRXLEGMN B B R R IW KIHD W@ X WD \Q R W

e +HDOWKWFRQRXQVDWXQGWEXQVDWOWMHEH DEVRUEMKHUHERZH U WOKHIHIIHFWEDB®R UL

DFLGV FRQWULEXWLRQ %DHU HW DO

e 30DQW EDVHG SURWHLQ

e 'LHWDU\ ILEHU 5ROH LQ $SSHWLWH &RQWURO DQG 6DWLHW\

e« 9LWDPLQV HJ YLWDPLQ ( % YLWDPLQV 2QHRIWKPRVIWPSRUWDIFWD QLWRWV R X KK FEXW V

e OLQHUDOV HJ PDJQHVLXP SRWDVVLXP BQOGFAHGLBHLIRWQDJIHPHDWSHWIHYMKO DIKLR Q

e %LRDFWLYH FRPSRXQGV SRO\SKHQROV DQ® BKLYRRNERI@ W ELUEHIQ GDWORZBVWHRFW\LQJ

7KLFRPSOB®KW U ISURWE®RIQ W U L BORWKINERQ H I L F L IDA G URORQUYH V WILHR\QX O MQDQWX VW D LB H G IRQ J

HIITHFWV RQ PHWDEROLF KHDOWK DQG ZHLJKWQOBQXHONMWLRQ 5RV
3URW N MQ P X O/IMWHRARW\P R IKFBVS HS Wk & B< <
DQG JOXFDJRQ OLNH SHSWLGH  */3
JLEHNGGV EXON WR WKH GLHW DQG GHOD\V «
)DWKR QW U LVER VI D W COEQ & DWW KW R XRUPRQD C
VLIQDOLQJ
5HJXQME O XK IQRQDY G HH G P HD ®RYD W Q D FRRD/Q
UHGXAXQJHDQGSUHYHRWHUHDWRQH[DPSOH
FRQVXPDED QG IKI® O P R QEHM Z HIHHID GAD \E HH Q
VKRZOWRBHFUHDXYEBVHT XHORIUQ W DAGIL Q MADLMD O
KDYWKRZWKBWQVXPQ@IW QD FOINDWRHGXFHG
KXQJPQORZHQHUJIQWDRRHKEVHTXPHDWOD WW H V
DQG 'UHKHU
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,PSDFW RQ OHWDEROLVP DQG )DW 2[LGDWLRQ +HDOWK DQG OLFURELRWD
IXWDQBHHGERQWUMWRASHWRPH& DEROLFLHQFPHFHOQMV HDRURNKO WKMWSRUWRRQRWLFURELQWD
7KHXQVDWXUDWR®E QGQW K H YRIR GWQ K D QIPHV UHIJXOEWGAHH LIKWWD/Q 8HHGWVIWS UH E L R MFR/
R[LGDWLILERED\KHOBHGXWHKBFFXP X0 RWRE WKHLEHRQWBQUWPRWIRAURZWKEHQHILFXWO
IDW SDUWLFXODUO\ YLVFHUDO IDW EDFWHULD
ORQRXQVDWXUDWSEHS$ IRXQGQDOPRQBYG * PSURYHG JXW KHDOWK FRQWULEXWHV WR
SHDQXWV LPSURYH LQVXOLQ VHQVLWLYLW\ %HWWHU GLIHVWLRQ
3RO\XQVDWXIDDWWAHE)$ HVSHFLPOHKAD IDWW\ ¢ S5HIXODWLRQ RI DSSHWLWH KRUPRQHYV
DFLGEQOD[VHBG®DOQXSVW\RPRWISRIEWDEROLVP SHGXFHG LQIODPPDWLRQ
DQG UHGXFH LQIODPPDWLRQ 7KLV HPHUJLQJ HYLGHQFH VXJJHVWYVY WKDW
,PSURYPIIlGWDE ROHLFL.EDODWYZKERGWRKVHDW QXWV DQG VHHGV LQGLUHFWO\ VXSSRUW
PRUHIIHFWDYBOQHQHUVRXUEKLFKWUXFLOW ZHLIJKW PDQDJHPHQW WKURXJK
ZHLJKW PDQDJHPHQW PRGXODWLRQ RI WKH JXW PLFURELRPH
7KHKLJIKR QWRIR YV DW X UDVMMHIG GAD X WP SURYHV 8NKDQRYD HW DO
OLSLBHWDEROID\PG SURPRWHDW R[LGDWLRQ
ORQRXQVDWXDWWS)G LPSURIYGIVXOHQVLWLYLW)\
ZKLOH SRO\XQVDWXUDWHG IDWV 38)$  SDUWILFXOTUD P RPHIDD W DRIV
DFLGVQKDQFHW DE ROMFLEDQIGWHG XBBLSRVLWQFRUSRUDWDQREHHEQVEDLPANDAWLPSDRG
5RV YHUVDWRDHY FSRUWER Q WILNRI® V H Q@ IIVIW K H L U
SHIXOPXWRQVXPSWDRMDOVVWHHOVVRFLEUWMKHIG FDORULH GHQVLW\
UHG X FIHESG R P L (DDBDF F X P X O DAKILRIRVD NHW LV N
IDFWRU IRU PHWDEROLF VIQGURPH %HV 5BHWRRRICFGHE bOQWDNH

1XWV JUDPV SHU GD\ DSSUR[LPDWHO\ D
*O\FHPLF &RQWURO DQG ,QVXOLQ 5HJXODVHKI®GV WDEOHVSRRQV SHU GD\
IXWDQBHHBBYBORIO\FHRRIGBERSOMFULWLFDO
URQHEORROXFRMHI XODWHRQQFOXIGEREDOV :D\V WR LQFOXGH LQ WKH GLHW

WKH\ KHOS e $G®OPR@GAHHD QXWRW H D NPBHI\DW X FB\R D \R Y
e 6ORZ FDUERK\GUDWH GLJHVWLRQ \RIXUW

e BHGXFH SRVWSUDQGLDO JOXFRVH VSLNHV 6SULQNEBMDPRIUVXQIORXHWUWGCGKQVDODDBYG
e ,PSURYH LQVXOLQ VHQVLWLYLW\ YHIJHWDEOH GLVKHV

7KHWHIHFDMMEDUWLFERBOHQMRWUDDG LY LBXWR Ve 8VH IOD[VHHGV RU FKLD VHHGV LQ VPRRWHK
LQVXOH WLV VRDEIAHE HMAMW D EORBRGX FROWHWY HO VW , Q FO X@GXWMW U D G L WALLR/EEA® NH. F A X U U LRIY

K H QUSH J X CCDS/B i VIDIQVBHH G XIPWW R U BH B N @\D PDOOXP
,QD 6ULDQN DRR QW HJR/F DIYOD L O B B @/l R IO V

SHDQXWHWWDPHHGWKDODQGEDVKHEVEHHDVLO)\
LQWHIJUDWHG LQWR HYHU\GD\ PHDOV

&RQVLGHUDWLRQV DQG /LPLWDWLRQV
' KLOMXWNQGVHHGRIITHQXPHUREMQH I LFAMW W D L C
FRQVLGHUDWLRQV PXVW EH NHSW LQ PLQG
SRUWERQWRRBUFRQV X FFDWLHRIGRI [FH¥DORULH
LQWDNH
6DOWHBULHWIHWRGLXRQWIPQWFRQWULWRWH
SUHVHUYDWLRQ RI /HDQ %RG\ 0DVV K\SHUWHQVLRQ
'XULQAHLIJKMRVFDLQWD LQHDRXV FOHD VWLV $OOHUXBRPH LQGLYLGXDOV PD\ KDYH QXW DO
HVVHOQMWRROOWPHWDEBDWHWYQEHHGURYLGHARVIWQ®FFHVVLRIHOUWRXWW\EHH[SHQ VRIDHH V'V
SODQW BDRMBAKBDRQWULWRWWNVOBHVHUYDWDERGHVVLEOH LQ VRPH UHJLRQV
$OWKRWKHDNUMRWRPSOMWRWMRGUFWKHLU&KRRVLXRVDOWRLPDOSMRFHYVVRISWLRQV
LQFOXNM@MEDP OD QEHHY S S RQ WW U FETHID Q B UHFRPPHQGHG IRU PD[LPXP KHDOWK EHQHILYV
KHOSWHY HR)W FOOHR VW K H U HPEDL Q W D LERDL\DII O
PHWDEROLF UDWH %05 )JUHHPDQ HW DO

$QWL LQIODPPDWRU\ DQG $QWLR[LGDQW 3URSHUWLHYV
&KURQLFIODPPDMWEFR®VIOQQNWBREHV DG
PHWDERQVHDYNWNQVHHGRQWDHPHDOR® L
LQIODPPDAVRPIBR X QIGQF O X RIPGID IDWIWVRELGV
3RO\SKHQROV DQG 9LWDPLQ (

7KHVHFRPSRXQGAM GXFR[LGDW MU H\D\WQ G
LQIODPPDWKRQHES UR YRIQW D E R®WHF R PIQ\G

VXSSRUWLQJ ZHLJKW PDQDJHPHQW 5RYV
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%HIBNM FBNM BCE / VIBLPO ODVWHU RI “OREDO 3XEOLF +H

*ULIILWK 8QLYHUVLW\

51 F3JIF PG. PCIV¥ ) FBN PEVWLDOLD
" qg'r 7KH 'LILWDO +HDOWK 5HYROXWLR

"LJ L VWKDHD OBAKR D ®OINHWRVK KV HRILQIRUP DIVQ & ¢
FRPPXQLFDWH RKQR OWBLAHSURKHD ORWW FRP H
KHDOWKGEBOHYBQGRYHURZBOO EHLKQN QFOXG
HOHFW KR QODBHE R WBWOHKIFRQWXOW ZWD B Q¢
GHYLAHY®RELDSESOLFDSPLRRIIVKHIP + HD OW K H
XVIRIPRELGHY L FRIM H D OM K Y IDFHG/Q | R U P D MVIL\R
HPHUJB®SRZHUEXQ GEHW ZHMHGLYLBRBED O W
VI\VWHPV

1XWULMWRAR IW KPR VEVFW DYH BRW + HD ODAGKR SW L |
*OREBIOWLPDMWHYHWWHUZHU®PRUHMVKDQ
KHDOIWW Q ID\D\® H G L FODSG NV F U RAVIVM 1S &/ W R DNV
HDUDYV PDQARFXVR@GLHM\WQWQ&HLJIKYV
PDQDJHPH®W RYHU KHDOWKF@®®HGLFD
DSSX¥HUBIYDLOP@RRJIGBDALWKRHWKDQ RQ
WKHSSO#5S6WR UK GLFDWILSIHGSDQVLRGLILW
KHDO WKLV XU JWH IO HFWVRZ L BB Q V X PGP D Q® U

DXWRQERQYHQLBQGH UV R Q D OLLFDDNLIRIQALH W
, QM X RW HG HFD &R DUWSKRQMWUDQVIRUPRIG GG OLIHVW\OH

VLPSOFRPPXQLFDWLRRQQWERFNHW VK HD® W K
KHDOWLKYNVRPVWHSRXQWE QG DORWLUDFNWMR V

DSSOLFDOWOLBRIQWHGHILQHYHU\GMXWULWLR® gSyRFHVWHKEWUMLPRRQVXP D@XSUR QWRIUUR L
UHSUHVEQWXPDMFRXEOKKRDORISRUWXIQ@®\ K yROIKGEWD E BREX OBEULNHLWQH VGO (
QHZ VHW RI FKDOOHQJHYV <D]JLR KDYH EHFRPH ZLGHO\ XVHG JOREDOC

| VIBIPO4 PDIFZ PG4 SJ- BOLB $SUD



[ VLB #VNELUO*TTVF *

7RGDD$SYRIDEH\RQG PSBBORFURXQWLDQ\

QRZV\QFKURDUWAHDUD BB ML MHMMWY DFR\VLFDO % HKDYLRU &KDQJH DQG (QJDJHPHQW 3V\I

DFW L YWIOM\IS S W W HURHK H D WY WHJ H D WDLR)XIO W L

GLPHQVLRIQDREI DQLQGLY L COXDIOVWORX G ED VHAV U LMWIDRIG D P H QRVHX®DXL R Q DAOX H @ FRAIGE L WV

DOJRULVEK®F K P DAL @Q W DINHD L QWWW D E O L VAKRHWEL Y DWRIRERQWHRMERRBQ Y L URQWK HP RV W

GLHWDU\GHODRQ®&RVIHWDLO RMBBNYRYXFRY HITHFWISSSWQFRUSRIYRWHQFH HEHDRINERDQJH

LQFUHDVLQJ ILEHU RU UHGXFLQJ VDWXUDWWEBDWWHRK/NVVHOI PRQLWRDDAWWWQRLORUHC
IHHG EDFQG/ R F L\DXB S RBXW IQ R W IW L REDN U D

JRIFOLQLPURQWR RIDWEURY LQXY DOXDEWH W L Fg YWHP L Q XIVHMR RRH D GBW LRINW IRW H HWW H S

FD@RQLWRUHQMPRWHBYLBRIJIHBGRGHFRUGWDUJHNNIBPLILFDWD RQUIHYD GIMDQEWUHDNYV

DQGGMRWIEI®O DM H VA PBID W MKW O\VQOHONQFRXUDJH FRQVLVWHQW HQJDJHPHQW

RQSHULRRFVXOWDWMERQV UH S RQAVRIPPX Q LW\

D Q G5 X E OKLHFD OWWHKN W IDGBV E D \BHGRDPVD Q @ H E 5HVHDU¥FXJJHVWKDMW+HDOWIKSWVDQIDFLOLWDW

SODWIRDBMLQFUHDVXK@BHGNRH[SDQGXWULWPREOQLQLIXSURYHPHQAN YD &ZHLJKWHQVKH\

HG X F D WSIDRIQV L F KRODHILOWWQDJIJHPBQWKURQLFQWHIBBKRHY LRPUIDHIGRH Q F LIE@MH YW RPHDVHYV

GLVHDVH SUHYHQWLRQ KXPDRRDFKI®$QJ UHYLRIRXWUIDBERRISHRSOH
ZLWKKUR@GUVHDRMQWKIVES EDVHWHUYHQWLI
RIWH®SURYGHICHWBEHKD Y LIRQYS HD ORWW FRP HV
DOW K RKHKX OMM.GIES H Q GR@IS SSHVLDQ GV K H
FROQGLEWHR®DQDJIJWGPLODUO\PHWD DQRQ\VLYV
PRELDESMBREHVPWYDJIHPHARYBHE K WK H V H
WRRRMIURG X RIGHEWWOLQLFBDQLQZHIQ KW
ORWMQ ERGFRPSRVLMPLRIR Y HP HE WHF LZIXGIQ\
SDLUHG ZLWK SURIHVVLRQDO JXLGDQFH

ODLQWDLHQIDIHPRYWWLPHHPDLFKDOOHQJH
ODQ\XVHUIMSHULHGEHLWMWA JXZHWBSSXVDJH
GHFOL@LWMWKHQLWIHHNWY\EULBRGHQKHUH
LQGLYLOAMBYWELILWEDXOWMOVRHFHISHHULRGLF
IHHGEDIENRPD GLHWLRWARD FXLIPHVVDJLR
WHOHKIDBCWBR UM X F FH VIV W D IDBIKHIUH Q FH
(YHRLQRWFUHD@BXVDIWXFEVRQBWGGLWLRQD
GD\RI ORJIJLRHW HHNKDYHEHH@VVRFLDZWW&
LPSURYHPHQMDUNHOVNK\FDVWHBRJIORERQ
LQGLYLGXDOV ZLWK GLDEHWHYV

SHUVRQDOLJHG 1XWULWLRQ DQG WKH PWR PSR A VSRR BRWHQWLDO (TXLW\ DQG
$NHDWWUDFIWRRIQQ KW U ID/SISR'HUVRQDOL]D
%\FROOHE@IIRQP DRMDRE&VH[ERGYL]HRD M\Q G

KHDOWXDWXS/S¥DQHQHUDR®WELY LG XPDa RHG

¥v\/b\ﬂ(g-lRSXOD@\H_W®ELQ]€IWULD/EISB/QGO6 EDVHG
EURJU[SFEJ\HVIRSWRUWX\QE\[\MLHKZKBOWMRPRWLRQ

D/ o \ROQBOLQISBMWUWLFAOQDRZDQGPLGGOH LQFRP
WbUJH FURQXW GLLW LEXDQ&BRNKDYLRU ;XQWUOH&W(YLGHQlERFGLYHlUJ‘HHLFL@\GLFDWH\

SURPS&RP W\VWHRVXUW EHW W H J UDLVRIPGIIN U
GDW‘DXFIDVEORR]@XFRU/H-HDGLQJ]R/PFRQWLQXRL\ENVKDMRELOH EDW UYHGWORRRYUR HWD U\

JOXFRRRQLWRITY RIIHURQDPLRHGEDRN (o YT e Lo PR Ol o oby 61
SHRSOH ZLWK RU DW ULVN RI GLDEHWHYV

,QF RX Q WQJLLBHID Q NDK H UHP DU W S ISRIQH W UIDW L R C
LQF UH DM ILOLS\DDON | BWEW L ®1JSORURMBDWHUQD O
QGKLQBWULPHVR@JIZ®H\VSDDW I FEDBWRYLGH
XWULWGRBODWRRQLWIRRG.QWDRBGGHOLYHU

$UWLILBMDHD O 1$] DQRHD FKL QHDYWIMRZDOORZ
DSSWHRSHW ISHW W iH QERIVHIW W L DIQMEH LJIRW H U

W LP$UH G L EVBIKGIU HDAFED D JJK QIKL EM KDY LR U
OL M HQ IRYH U H DRMULWHT X FEW V X P S W IXROQV U D
SURFHVVRIGG VPDJHUHFRJIQLWKERAO HWw Huy U M PLQ GO WXSEIRS UR DMIMRE LD SISKVQ G

SKRWR.J PHDIQ) VW ROHD WHUMIIP DoxD o) ZHE EDVWRBRWKIOFRPELQRIRGVUDFNH@IFDWLRQ

EHLQJ WHVWHG WR UHGXFH ORJJLQJ HIIRUS/{ZEDP(?_LQ E’éﬁ %E %g@-'s\EBNCHHPRQVWUDW"_

F H3X Bi QWIZKHQBFUHDVLQ.
SHWLPLWDIMIPRODR F IR IWKED VB SHABXKVHU o g o bwH LS @ VEDE WL YDWR QIKLIK ULVN
VHOIUHSRUW\KVYXOQHU‘WB)OQ-IGHUUHSIE)@\GLQg XODWLRQVY
LODFFX SRWW HR/QV L P DWQRKS HQ GIHQWXDW L REV

KDYIRXQMEKBRQV XPHBRIWNHQGHU U IPXRWUM HQ WYV
OLNBWXUDMHBEKROHVWHBRRBRHURDORUL GDSW HYRWHUYH REEROOWXRRROW H[WV

DQJIJXDDA®LWHWIDFENBYLWILRXGHIUHFWLYHQHV
UHSRUWNQHQHULCPRRANMD FFXUDMKMHVH.QGLQJ
QHQ Q Q }%RELGXH—HDO\X/‘RK)XWFP_R‘QWFFRXI(R\!!GLYHL(B\LH-HWDU\

KLIKOWKGINHERYDOLGDYERGERPPXQLFRWLR
DSSOLPLWDWRR/GNIKRUHARQWKHPRWKHDOW UDFWVRHVRHFR QIR FUMX VHSUHITHUHWRH YV

GHFLVLRQV HVSHFLDOO\ IRU FDUGLRYDVFX%[ISBLéTW&%&#PQWLIR%SDFW
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2SSRUWXQLWLHY DQG &KDOOHQJHV L SHAFHHRRBHOHPDLRQFOXGCRRAXUDEULYDF)
FFHVVLBEQ@RMJI WHUIMD JHP MXWE HILWR RO V

6 ULDQNIDFHYU LV LSAUH Y D ORIG@RQ FRPPXQLF RUP BRW H QW IHRX Q WOILEMMD Q NDKHUH
VPDUW S DR@IS WINRIR Z L BR E L OHD V8 BR| | HU

GLVHDVGIRQJRIQFIR LKKID 0 0 HRIBB'D Q X W DIOWBL R
PLFURQXVEWILHRAQREH@HD OV OLFDRVILRQ Y ° PFWRADQWRH [WH @XWU LMWERRD WERRSRUW
DSURPLVLYOMOWHR X S S FALLW WIDAD U H OFKWR o L K HD O WEL HW WD QBIYH G X RHK FE XU QR | FKURQLF
GLVHDVH SUHYHQWLRQ DQG LQGLYLGXDOZNERHL%
+RZHYHU VHYHUDO FKDOOHQJHV PXVW E U HP R E L IOMD B BEHPRQVWW R DM V
$FFXUDRGHOLDE LDR\NMS SYUWF L HQW L | L BBy XRIG X WU LWL @ QV KML W FR BFQ L @ KRV
YDOLGZWHRKD @ LV O HD/GI WR OO DERDDWHK k& LV DOVR LQ WKH SDOP RI RXU KDQGYV
GLHWLWLDQV DQG QXWULWLRQ H[SHUWV LV HVVHQWLDO
'DWBULY D RWH UV RIQHDDAG KR U P DMKLHR@V L W L Y H
DQG VHFXUH KDQGOLQJ LV FULWLFDO
'"LILWR®LGHSFFHWRPDUWSKBQBNOLDEOH
LOQWHUQHW LV QRW XQLYHUVDO HVSHFLDOO\ LQ UXUDO DUHDYV
6XVWDL@HBJIHPHG@WHRYWIBQVFRQWSESQXH
D | WIHQL W DEVK X V KDE/WR & G HDIMASKU R IHV VLR QD O
VXSSRUW VKRZ KLIJKHU VXFFHVV
%\W D F N @ IK®ISKID O O HEUAD') NFPD @ H Y H UTLUH. W D O
KHDOWRLPSURSRSXOD\WKRQ LWQBPSRZHU
LQGLYLGXDOV WR PDNH KHDOWKLHU FKRLFHYV

7KH 5ROH RI 1XWULWLRQ 3URIHVVLRQDOV

ORELOKHDOWESWKRXFRPSOHPHRWHSODFH
GLHWLWIQIBQXW ULW LRQRNWY L ®Q BYOLWY [RA
HQVXULQJHYLGHQFH EDWVWRQRWHQWWDLORULQJ
UHFRPPHQGDWRRQWR SIURIUHNYGSURYLGLQJ
H[SHUWLGDQ%HFROODERUZDWHERSGHYHORSHUV
GLHWLROL.® B O H DWRROK/DW B FFEXUBWHEWLYH
DQG XVHU IULHQGO\

7KHVSIURIHVVLRQURODOD NH\WUROHLQWHJIUDWLQJ
P+ H D OVQRV H U Y HLOQWVE BRROLVGS b B QKLHFD OMWKU DW HJ L H V

IURPF/FKRRO E@X\WMGLWIFRIQ DPFRPPXQLW\ OHYHO
FKURQLF GLVHDVH SUHYHQWLRQ LQLWLDWLYHV

/IRRNLQJ $KHDG 7KH )XWXUH RI 'LJLWDO 1XWULWLRQ

7KHIXWXBHQXWULWLRFEUHD VG QIOMDW/ LILFLDO
LQWH O O ZHDQUTHE®IY L FBIQGVHOH Q X WH U WILRHV
SURPLWHHRRUBHUVRQDOGDWBE GUQWHY YHQWLRQV
,PDILOKGDS WKDWRQAWUD FRREXWO\BRIHGLFWYV

K H D OWLKY NAX J J H VDADW H U QFoHMDIOMH) & QW HJUDWH V
VHDPOHYVWERKHDUDBGHVRMRRSWL]KLIHVW\OH
FKRLFHV

% LG DWIRO O HIFVMRIMGK HS 8 D W | FDRMQ IR BXEOLF
KHD ORI LEG HQWRISXODW L R\QUB BEM® QD EOH

W D U JHMQHABH U Y H QRAUD RIQWI MV R X SV WHFK QRO R J\

DGYDQPRELIOHD MBKEOLFIFRXEBG¥RMYVHQWLDO

WRROV LQ ERWK LQGLYLGXDO DQG SRSXODWLRQ KHDOWK PDQDJHPHQW
ORE L ®H D ODASKS O L F DINLMRIQWK D SZLRQBD\SHR SO H
WKL@ERXMRGKHDOWRGZHOOQHKM\SURYLGH
FRQYHQISHQUW R QD OR]®/E D O D\EROGHX WILRRUG Y H W

WUDFNLQJ FKURQLF GLVHDVH PDQDJHPHQW DQG EHKDYLRU FKDQJH
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/LYHELVRUGHRWWULBRNHAQLILBRYWDRXHJGHQ
ZRUOGZBBRQWKHPRQ $OFRKRWMEYHUVHDVH

1$)/' HPHUJHGB/WKIWPRVVBUHY DWOAIQY BUVRUGHU

DIITHFWLQJ RI WKH JHQHUDO SRSXODWLRQ JOREDOO\

1$)/' LFKDUDFWHUMHKBFFXPX@DRRILDW QN KH
OLYRILQGLYL GZKRGRQRWRQVXMOFRKRD)/'
FDOGYDQFRRUNHULRXYG IV R U GO X @RIV
DOFRKRWHDWRKH SIBW+ WILYUKRMQAGRWHQWLDOO\
OLYADQFHMEFRUGWEIHZUHVHDOEWDPLQKRZV

SRWHQWLDO EHQHILWY DV D WKHUDSHXWLF RSWLRQ IRU 18%)/'

'KDW LV 1$)/'"

1RQDOFRHBRWMFLY BUVHDMHVKSURFHRNOLSLG
GHSRVLMLRKKIPSDWR AL\@AHVAR PG H VDIE V H QFEIH
H[FHVVR®ARRRQVXPSWURDRW KN QR ZRD X \RH
KHSDWWHDWRVYARQGLWLRY MDUMP S OBEXLOGXS
VWHDWRMED\ SURJUMNRY PRUNNHUWHWDRMDHO OH G
VW H D W R K HSSADMDLWR. K/ H-SDNR IGIWMLBRHQ O D P P D@L R Q
XSWR RISDWLHOREY QX UWRHMER/ KBHYHORSPHQW
RIHQG VWDLIWE UV HXYMIKEURNQRZRVFLUUKRVLYV

JLQDOO\ WKLV FDQ HYHQ FDXVH KHSDWRFHOOXODU FDUFLQRPD

$FFRUGLRHF HQWK GISH ¥ L) RWXBWHYV RQWVXOLQ
UHVLVWDQBRHWDERWIQGURP,VWHR®LV D
PXOWLID F3NR B DHFBF R U GW GUK A XO W LSDWBID G OW O
K\SRWKHS$MN LM QIOXHEFMERPELQDRMMIRQHWLF
DQGISLJHQWIMLIED WILERR®I WHKQ Y PR Q WDPOW R U V
7KXV¥RPELQDRNG RQH LDV R X MBE\L Q V XWH.\DL VW D Q F H
DGLSRNYBAUHWRRQGDWLWHHOVYSISBIUR[LGDWLRQ
PLWRFKRQGRDIE XWPLFURELRGDD WP X QL W\
JHQHWDRBOGISLIHQPMWHRKD QLXPWLP IFW X QML Y HU
LQMXU\ OHDGLQJ WR WKH SURJUHVVLRQ RI 1$)/°
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+RZ 1%$)/' DQG 1$6+ 2FFXUV"

2EHVLWDORQZLWKKQKHDOWRWL®DELWW G 5ROH RI 9LWDPLQ ( LQ 1$)/
HQYLURQPIHGWBRD\QDLOHY RONMHHDWIELGY 9LWDPL@IDW VRORRAR[VEOWQKH ELSD® QW V
))$VDQGKROHVMWWHRORR&LVD QHDGRQVXOLQ H[LVYNMW X UDW/®R\FR S K DIORBEMKH WDDPPDGHOWD
UHVLVWDMWH O RZWEKQGFKDQJIJHQY WK H XW DQGWRFRWU LHQRKBHWDDPPD GHOW$0 SKD
PLFURELROWX WHYLVWHQWHOHUUDYDBMWNOO WRFRSKIHWREBRVSUHYDORGWZHUDXONLR[LG!
G\WWIXQFWORQ@QFUHDMWURG XFIWMMR@ LY RHKLV DPRQWKHPXQFWLROQDYFDYHRHUHHUDGLFDC
KDSSH®@KURWHKEHSDEHFRYRLSRIJHGBWKZD\ $SOSKBRFRSKHURXOQGFRUKHDQRWVR\EHRDO
7KLWULJWHIAHOHRISHRLQIODP RX®WWRWDQIFMY DQG WRFRWULHQROV LQ ULFH EUDQ DQG S
LQWHUOHXNLUQ DQGWXPRIHFURWIFWRW) }

7KHVHQIODPPDWRIQDIXWWKBILWIUDYRWHMXOLQ

UHVLVWDQFH

$OWHIXWA FURE LERHPBAG RV KEIX LO RWBULJO\FHULGHV
7*VDQ&DUPIXIOYRDPM VIUHFKROMRBABWKHU
OLSEXSURGXFRMWFFXPXOIFWXREVWRFKRQGUBD®DPLQ ( DV D 3BRWHQW $QWLR[LGDQW
G\VIXQFWIQRR[LGDWWUHHMD UHVXOMDFWLYHLWDPLSOD\Y FUXF UIR@MHS U R W H FYWHIOMAR P
R\NJHQSHFLFA6DUBURG XFHKGAD QUHDWHUHYY R[LGDWIDADJIEN SUHYHQWKBURSDW LRIQUHH
WKHQGRSODWHWEFX@®XBPFWLYDWKIIQJIROGHGUDGLFR2OMNGDWIGDHP DJIRFFXUAKHQWKHU B Y
SURWUIHQSR BB $OWKHMMHQARWWRIHWKRH U | PEDODEHWZHHKBIUR G X FRIUR® FW 5YH IDHQVG
FDX\OL YIHUODPPID/QWREHYHORSRHIOBM RVLV WKERG\D\WQW LR [IGGHD B @QNOHD GWRU$ DQ®& LV VXt
ZKLFK LV UHIHUUHG WR DV QRQDOFRKROLF Q/DWHHRWRIKGIE D V[ IS® 2\ ERAY $ 6D PERP HW R WV K H
K\G URJWUOR X% WOW R P DWLICEIK L F&KR Q D WHHGW R J H Q

$GGLWLRIQPROJUHADINKNWEHUPHDERODWAMVURELDGYR QHXWUDOL]H IUHH UDGLFDOV RU UHDF!
SURGXFPOAWGBILSRSRO\VDFFKBUWEGHY W MWK H

EORRGVWAKHIXRJ WRR WL YIDQVE B PP CBMAWKZD\V 7RFRSKHURQGXPHSKGE UR SH UR]GL AD@® OV R
DQG FRQWULEXWH WR (5 VWUHVV FDXVLQJ LQIDFM/WWIODIWERIHQ WRFR S KHNMRERVMIITHFW L
*HQHWLEGHSLJIHQHMFLYFROUOWIRQ | O X HMFHHW KHU IRUBR X XPD @WQ & KHDMRRIUURIY LWDPLQ@/ KEGILHW
1$)/' SURJUHWRHY6+RUVWDVWWDEIDHVDWLQ OLWHWRQVLWRWW FKURPDQR@YWUXF WX WHD
SKRVSKROGBPNMHQ FRQWBLASQIWVWIHQWKDW SRO\LVRSUNQBHXDLQVKHLVRS U HXQ®L WU H
HQFRARWULDF\OJOLEBUHROHQHWL QYROYHG XQVDWXUDRMKWRFDWULHQROQ® GLIIHQVKH
OLSEGHDNGRRTKHOPWLQWEDQD EHWZHHQ SDWWRIPHWKIORXDPWSE 5 DQG& 7KHPDMRU
HQHUXVHDQ®WRUDQB W LVVXWLQI@HFOHRWLGHRPPHUFRDBIYLWDPLY WRFRS KOHWR\M® MLH K
SRO\PRUSK&EVPLQWK LIV Q D Q@ HDWRO L Y DUV LWRUWNWDBVMKDIQHWRFRSKEXRIOQW R U I KHH
DFFXPXODWL@RI@DPPDWLREURVIDIQG HYHQ WRFRSKHDGLFABOHPDMRIURGXIRWPHGXULQJ
KHSDWRFHOOXODU FDUFLQRPD +&& DQWLR[IDGDMMR P LWDRPLIQW HF\FENMBVFRUEDYV
7RFRSKHU\O TXLQRQH LV DOVR IRUPHG LQ
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$VPRUISHRSOMISLDIQRYHWKS)/' 9LWDPLQ
PLIJKWWHFRPH KRSHIX\JHDW PRISOML RRQUP D Q \
SDWLHQWWELOMRUHGXFAR{LGDIVVYWUHVNYG
LQIODPPDWRRIHVLWD YDOXDEWRROQ WKH
PDQDJHPHRMS$)/' 7KHUHFRPPHQ GHR D JH
9LWDPLIRWS)/' YDULEVWXVLQ@RVHY 8
SHWGD\+RZHYHKLIJIGRVHMILWDPL®YHORQJ
SHULR®WDYSRW HQWLGEHDI H F W \H V V H Q WRLLD (
SDWLH@MFRQV XIOMD OWKBMWRHHVVLREHIRVH
VWDUWID@R\ VXSSOHPHQWDMIXRKQD EHWWH
XQGHUVWDRGWRBDWKRSK\VLROIRB)Y' DQG
PRUHUHVHDUPRQHHGHBRVHHN) RYHBOLRORJLF
DFWLY RMWLIHVD RIRHWDERQIQVKELYRILS$) /'
SDWLHQWYV

9LWDPLQ ( LQ 1$)/' 3UHYHQWLRQ DQG 7KHUDS\
,QFRPEDWLRQ® $OFRKBWMRYHULVHDVH5)/'
YLWDPBQDDWQLP SR UWIR@SWD VW URD@W LR [LLGD QW
SURW DEWRNAOOR R[LG D W WYUHTYXYMDN H LD F WRU

1$)/' SURJUHWRRUNHYHIRWPULMHRQ DOFRKROLF
VW HDW R K HISSBW & W L § WRDIODWAK RQW K DWW D P L Q
(LMITHFWQYBIHDWYQJ, WWQWLRWERS H LKMIOHSV

UH G X IHYLHQU O D P P DLVR ISRIGLYQHY X\OH.@V L VBLHYFLWH\D V H
OLSDLREFXP X0 DWSRIQR[ LG DWIGRRYZ BU YHQ]\P H V
WKDW VLJQDO OLYHU GDPDJH

9LWDRLQHXW UDWHDHVRIYIHHYSHFLBEY6 ZKLFK
UHG X FH\WIHQIODP P DDVQLR BG® P D JAHK LK H O SWR
SUH Y HICEAW RDQ & W KHRJP S O L F DIGLERVQL\R Q. @VM\P L Q
( PD\ GHFUHDRQHODPPDWQE @V X OHYLVWB\QFH
EORFNRBFWLYRWLRILRBFURSKD .XSIFHO OV
DQGURPRWWR&BRODUL]RWLRMLNHDFURSKDJHV
XSIITHFHOOW PDFURSKDJIHWDVVR F L DAV MK
LQIODPPDMQA®QVVXHPDIJRQ WKRWKHKDQ®

PDFURSKDJHVY KHOS WR UHGXFH LQIODPPDWLRQ DQG
VXSSRUW OLYHU UHJHQHUDWLRQ DQG ILEURVLY UHVROXWLRQ
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4XBZBOBU B " / VIGLPVT BCE ) FBNI 1SN PUCH
S5BEIIPCBMLS)- BOLBO' PPE ( BIO

7 KHF URLSF KD UD FWE\WDWYY BIQ® Z WKEDWGW\S LFD
FXOWLY)OQ\GHAU\ODQGEKHQID UPL@IVWHRWLV
UHSRUWRG® Y B UHODWQR @ GNW X U D SH.RIQR/G: [
PRQW KIVQ &V KHU D LRWB H V F U LCEWRE OIOR X QBEQ G
GLVWLQVND SHG G LW LRIQDIS®\U F H LW RHGK L ED. W
FHUW IDHY RO WROH UD\GRARPPRQLHOWBW UH V\
FRQWULEXWLQJ WR LWV SHUVLVWHQFH LQ
&HUHDODL®DYHKRQVHUY IFW K HR XQGDWRIRQ
KXPD@GLHERUOGZLEIRYLGD@DMRER XU RH '"HVSLWHIDGLWN@RDOH ®IHIDUPHEHUFHSWI
HQHUDRQGVVHQWXWO L HQWHW H@GW UWKHKBEV 6ZD\D QM DWRWNL HQ W OLLFG MWK IRFER O H F YOO-D/WH
EHHRQFUHDVQWHUKWVMGLVFRYWUDGLWLRRDO pogwswHFMMHRQRPWE WK P DLQUHVRG X KR
XQGHUXWIOD LIGX W R/ KHIRWHQRMWOLWILRRDO | Qv x|ILFHRE@WKEUDFW H U X IDWHK_HRUDMAHHEL V W L
IXQFWLREBQHILWKHVHUDLQNVUHLQFUHDVLQIOK | wHUDWKMW X G RQY WYX W U L WARPGRY L W QR
UHFRJQUOIRIBQORWKHARQWULEWRRR®HFXULW\ £ RpF®WUREHUTRDHG U MAKM B SWK'HH S D U W PRIIQ
EXWOVRWKHIRQKRS URPRWILIQUOMIGHOO EHLQJ g5uLFXOWIFKR® QR FX RWAHFKQ R CBRILY H UR/IL!
SDUW LFXIOBUKIR QW HRIW LVLQRQ FRPPXQLFDEOKHRORP KM \L O L W LIDAWHDW RKH W HILHR MWRVR O H F X
GLVHDVHYV LGHQWRWR QIOLWKHOHF\WM®ULWDRGBIORDF W
SURSHURMBED\D QM DMKHDU HE\W D E O IDWKRLLGHIQ W
6ULDQNBRVVHVIHVFELYHURLWUDGLWIRRED O  |Rx QG DRQYRKED G L JH ORRREU DL @ U/ID Q NB UX W X L
FURSWDQ\ RI ZKLFKUHPDLQFLHQWLIXRIEHM X GDIQWE R W H QMEDML F D WR @ BF XDPDIO \X¥D V
H[SORUGZ®\D QMDWKPN XFKQGLRXKQUDMXDW  FRpqGXFXWHGR O\P HUDK/MBILEY D F W I3RGW D UJHYV
KDVEHH@ UDGLWLRQDDIEX@DFRRPSUHKHQVLYH)| pinGRVSHUP \SSHRLDPAQA KHLQGLQHY HDC
VFLHQWDIQEGDWRRRUGW@IUD GLWNRRDOHGIH \wKEHEVHQREIMPSOLILFRWIKEQ FHHQGRVSHUP V¢
DQEDUPHHUFHSWIEARID QM OWSHD L HWEED Q SURODPH@N XJJHVWIKBZD\D QM BWHBR W[KLE

LQGLIJHQRMNGULFIHDULHWGDSWWRGU\TRQH W\SLPBOH FX®DW D F W HUWLWRF L BYWRE Q Y H Q W |
FRQGLW ISPQW L F XIOGDW®N\DAX F IO V6 RRUL\DZHZD | FH YDULHWLHYV

6HYDQDJDOD DQG 7KDQDPDOZLOD LQ 6UL /DQND
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+RZHYRMKREVHUY DWRR@RWX || L FWRUNDZ Yy X UW KH U PRZIDAND Q M BMIPIR Q V W LPIRVE G DWRH
GHILQIARQYH XWH RIU G WWD [RQRAAFVVLILFDWQRYWDEGRQFHQWUDWLRQ M®HSMIQ GRI@WPPDW
7KHUHIRUYMHWKRHRIOHF XO@PWHVWLIPRS®RW.QJ DFWLYLRWAWRULFRGH2 UDGLBQ® XSHUR[RBH
DGGLWLURQBWDENHUWHXUUHQ@WORIUMARY UDGLNFOYHQIMD\WQGLFDMWWLHRWHQWRDO
DFFXUDWH®\HUPWEH K\ORJHQSIRMIFNDRG PLW L JOWGE D WWYHSEE LWL R/G\DXAGAGEBM. DEHW H V
FRQILUP WKH WD[RQRP\ RI 6ZD\DQMDWKD UHODWHGWLRYDDDW H XU UHQ QAR J U MR/
HYDOXDVWHEBWHQWILBEPWY GLDWHDQGLWYV
&HUHN® LDYHMW D SPRAVKXPDQLHMWOGZLGHFRPSOLFDWLRQVY PDQDJHPHQW
SURYL®E@ODQFRIGURH DFURQXWWQHRQXGLQJ
FDUERK\G BSDMMAHRLQ&D W¥K HD U 1D O MLRL FIKQ &RQVLGMHKHMMH)GLOBID\DQMBWEBLGHQWLILHG
HVVHQWLQB®UDQWDPD@\GGLHWDULEHBKLFK DWW QXWULWYRQXOEPELRDFWIUDH LWRRQD O
FROQWULWRWIHHUYXSS®PHWDERRQFWLRQ® JUDLDLWRRWHQWSESOLFDWQRR® UQGLHWDU\
RYHUPKWDOWK\R E®VIOXWULAMMHBEBMPRQWDLQ SUDFWLMHVQFRUSRUDWMRRG/\WHPV¥RXOG
YDULRWELRDFWRPKMRXQGEXFIDVSRO\SKHQROIFRQWUL®RWHS UR YKIED O RXW FR P OBIO VR
DQWLR[LBB@WW XS SBUKW LRORIQFIMDR@EY VXSSRUWKERQVHUYRIWQEBRIHORBYHVRXUFHYV
KHOISQP LW L JDRMKUWRIGLA HDYHRPD QXWULWLR@POXOD IJULFXOBLRGL Y HIQBUMD QNBGGLWLRQDOC
SHUV SHMBWD YHQ MO WKBQ V WLBMOHVQFFHFAU R WKHUWRQVLGHBRWEIRIWURIOBHYHORSRHQW
QXWUIFRRPWRVLWKRQODIVWKWRW\SLED@JIJH IXQFWLRRRGRQG'DOXH DEGGRGXRKWIVNQUKLYV
UHSRUWHG IRU FHUHDO JUDLQV WUDGLWLRQDO IRRG JUDLQ

7KHP RLVWHKRIGIWHMREVHUPHRBXQG ZKLOH 7KLWHVHDUBKLQLWLDWH8/R Q GXHF® WWKH
FUXGHURWHD® JHDG SUR[LP EWMIHHQ '"HSDUWPHQVWJIJULFXOWNKNBRQRORDFXOWN
LQGLFDWERRBSDUDEORHWHRQW H@®WSDUWR 7THFKQRGRILYHURIEWORPERFRORDEWZLRWQK
RWKAHUHDEBWUXGEWRQWHARWHODWRRAHO\ WKHOGXVWHEFKQROBVYVWLWXWEGLHRE® RSV
DURXQG ZKLFIKFRQVLVALMBRWRAHUHDOLQY 5HVHDDEKHYHORSPBYWLWXIDH OXSSBOQDPD
ZKHUH®DR WD E R K\ GERDQWHIZ Q WOR W D BKQ.\J K /D QNDK HJHV H DOFVKL YAMIFDW UR MBAOV -9.$
DSSUR[LPDWHO\FRQILURMDR D QHQHUJ\ 6DMHHZDXQGHWKH/XSHUYLRLRB@RI:.60
ULFARR®RXURMWXGHEHRQWHQPWRUBHRBXQG $EH\WVHNHBODLQFLBOSHUYLVRYHDGRI WKH
FROQWULBXALHMVWHDBDMKE D\DLGQ '"HSDUWPHQVWJIJULFXOWNKBRQRORDEXOWN
JO\FHRIHIXODWRE QLWMNRRQWHQWILQRP 7HFKQRORGLYHURLWRORPERY ++. $FKDOD
UHIOHWWMUHVHQ@AHVVWQPQQHUDO 5HVHDUWFLHQWANRW HFKQRHOARNLRMG XVWULDC
FRQVWLWXHQUDW IOH YHQ G L ¢ K\R Z H\G K DMK H 7THFKQRORMWLWXWHU 80% .XPDUDG6HQLRU
QXW U LVSIURQ B@EZ D\D QM DW K IHYA WKW KHU /HFWXWHBWUWPHEIWLFXOWRKDRQPRBX RW\
FHUH@OW U L WIIRGUMOX SSRUWWSRWH QMDD O 7HFKQROSRYLY HUR/IRORPERKH6 P SOHAHUH
YDOXDEOH GLHWDU\ JUDLQ SURYLBWG '&06,:LMHZDUGN@DVW DGW®R R U
$JULFXOWSHWHDUPBKHOGURSBHVHDUBRG
&HUHD® LMHWNQRZ2WRRQWBLRD FWRFSRXQGV 'HYHORSPHQW ,QVWLWXWH ODKDLOXSSDOOI
SDUW L FXIOHDQREMRIGFY W L WX H 8RR D W U MER MVHHL U
DQWLRI[ISRIGHVD QLB QH UDIBIQW LRQIAWD SDF LW\
RIFHUHDDQJHWRPRWRLIEHYBEYHQ RIGVKH
JUDLW\SHQGSLIPHQWDWLRIQH UH YV HQMX G\
6ZD\D QM IBMKRIR Q VW LDDRRHEEH U DOWHY RODW RW D O
SRO\SKHQROLF FRQWHQW 73&

7KH)HUUBAGXFLRYIWLR[LGRDNW)5$3 DVVD\
UHIOHMWHREG H U DMAKE X FEQ $ D F MW U J H V VL MQYJ
DELOWW\RQDWGOHFWDR@W\WVDQDQWLR[LGDQW

6LPLODMIH GLSKHQ\O SLFU!@XAGIDIGLEDO
VFDYHQJRRWLWKRZHG PRGHUDWWHHRDGLFDO
VFDYHQHMSIDFEWPSDUW®RSLIPHQWMGHDOV

2 Y H U DMKV H V X\ORR\Z \GK DANEIL RD FSWR SIHUW L H V

RI16ZD\DQM DDVED®W KWRARGHUDWR MW\ SLFDOO\
REVHUYBRHUHL®L@VIKOLJIKWIRONHQDWDD O

IXQFWLRQDO IRRG ZLWK KHDOWK SURPRWLQJ SURSHUWLHV
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81 ZABTT. BLFT6TS BW

,\WBHHROR@IQ®WUHV&DXEDGOVRHHELO IX3J
ZRUNHH®YHUZKHO PIQE\ WKW LP\HR XILQDO®W
DPRPHQWFHE UHDWRKIHHBHQW DI®[&D X V W2HIG
WKHED\ KRPH\RXVXGGHQONDQLQWHEUBDYLQJ
PD\EHRWDSLHRHFKRFRODWOHRIFNHRWSDFNHW
RI FULVS\ VQDFNYV

ODQ\RIXVKDYH[SHULH@RPG Q VO NHK L\K H Q
OLBHFRPMWUH VR XHD W KDE LRMW HF®&D Q X H
PD\UHDRRURRGWKDWMNZHHWD OW W L FIKJDW
HYHRIZHZHUKR\EDUW L FXKOOQUQM | HZPLQXWHV
HDUOLHU

%XWK\ GRHWKLIKWSSHQK\ GRHWUHRNNHV
FUDYHHUWDRRGV/KHDQVZHOLHVMQWKH ORVH
FROQOOQHFWHRQHRDXQPLQRXBERGDQ® KIRRGH
HDW

$PN@3J PPE

6W U HWYQ R UPHIURW L tK H W KIHAN H O DWR-R3U N
VWXGLMRLOHVSRQVLRIULQWLSHVRMKID® OHQ J H \
HYHU\RIQ$IHULHQWHBWARPISRLQOKMHQZHIHHO
VW UHWKER GD FW L YZKDEW Q R ZIQW K HLJKW R U
IOLJUMVSRQ@KHVHVSROVHSDWKEHRGWRHDO
ZLWSH U F H MYKHGHEDW M O H DWW Q B R U P R Q/FKF K
DD G UH Q IMMERU W ERR®V RY R & Q O HKSBW U HV V
KRUPRG®DD\WQLP SR UWIR@MWU H J X O DDBISGIIWV L W H
'KHQFRUWQNRBQNUHBRXBIS S H W DW.I) F U HDW H
ZHOO

$WWKMDPWLPWKHUDIEMHILGMORRIRUI XLFN
VRXUFRHMQHUJIKLVVZK\VWUHWLIWRDWLWRBQ Y
OHDMERUDY LRIMMRGWKDWHKLIKQ/ XJERU D W
7TKHVRRGWRYIGHHNQHUJQEDQOWRJLIWKHY
UHOHBRNH UWDKHP L FIDVKHUD WK BWAPSRUDULC
LP SURPRR GOR W KHRIU GAK HQHI H VOV U H VRHG
EUDBRQ\IJHQVWBAVKWRZDAKDMWHFRPPRQEKDOO
&RPIRUW IRRGYV
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&RPIRLRRGDUNV XD ORRGNKPWNKVIHHIRRG 6WD\IKQG UDWWE G WR/ VHQBMMKLBNY@FRPHWLPHV
HPRWLRQRM®OQSHRSWHKHRB\LQFOXGHHWY EHPLVWDNRIWUKXQJHNQGULQNHQRXJIKDWHU
IULNGDFEM FXLK\RFRORWHMRGAMKHYRRGY WKURXJWKEWFD®HGPDLQWDQIQUIQ G HG XFH

W H QMEE HK LJKQV X JDID WR WU H | L QRHDGJ E R K\ G U D WHQ/Q H F H WM@DIUR N M@ \D O \KRI O SWXRD QW K B\ V
‘KHQZHHDWKHRVKHAD QY WLP X WIXMHOHBRVH WRERSHLWKWUHHAMWRRGWRWKR@\WRXURH
FKHPLFDORMOVVHURWRQBGRRSDPLRKLFEUH FRPIRSRAWLYYWRBMW DNDYKRBDIWOMLVWHER Q
DVVRFLDWHEH O LRISO HD VIXQBIHOD [DTKULRAY PXVLEAVDONZIQVR IULHQRUSUDFWLWHQD[DWLRQ
RQHUHDVR®\ DIWHHDWLQRPHWKV@HHRU  WHFKQLAX@NQISH G XVFWMUEBEVWKRKW\RQRR G
LQGXOZHPW\IHHWHPSRUBHWOHRZHY MIKH KHQFUDYLQRDSSHDAKRRV IKGID O WKR PR UW
HITHEWRIWN@RUW QDFMEKHQLWRPORID/GHY IRRGRDQ/ WISO®Y IMDHV LV I DV WARQ U X LILWY K
WKMQGHUOWMURWMPRWLRQVUHPDLQWKLY \RIJKXQWWQEHHGPRRWKIKROHDVYQDFRVY

S D W WAHRIDQW L QUXHVX HQWIDVGHY HOR®WRDERW VP DORUW IRR®NUFNK R FR CDWKHR SWLBQRYLGH
XVLQJ IRRG DV D ZD\ WR FRSH ZLWK HPRWQR@WUYLHQWY WKDW VXSSRUW ERWK SK\VLFD

2QHKHOSIRMRQGHUVWDQEWL@IRHFRIQLVHRRG VW R UK KDDXVMWHIRUVKBRG\, W.WFORVHO\
WKBLIITHUHHMZ HSIQ VL KX®@ JHW G PRWLRQDPRQQHPRWRIGHPRWLRQELWYGDLKM\SHULHQFHYV
KXQJHHE\VLRXQJHWKERG\QDWXULDIQDIODW ,WLVWKHUH IRRW XU S UL WIK®¥W URARPHWLPHV
QHHGRXULVKP MWEMYHORSVG X DA D E H LQIOXHWRIRR @HFKRRVKH PSR UWXQMD R W
VDWLVIZILM® YDULHRWIRRGYPRWLR®RQJHU WRHHIXL®ERRWFDVLRED®XOOJHEXWMRBHYHORS
KRZHYHW®IWMQLJJIEVUHG O LODW MKIEQWKH DZDUHQGHRXHDW BQW W B Q QW DKJHD O WZIDL\M U
ERG\QHHIRBWQHU3IK\VLKXQJKYXDGBYHORSWRIHVSRWR/ WUHYWDLQWDIDQEDODQEHBW
VORZRDE@H/DWL \ZILWE QW\SRVRRBQEWRSYV SUDFW IPLIQEEINDWLRQ GL Q G LRIV L WZIDV MW R
RQFWR XI HHIG 020 WKRW KKDQ G PRWLRKYXROHU PDQDMNUHMHMEDEXSSRERMRKX$K\VLRBOOWK
RIW HXB SHDWXGGHQQYRONMWNYLQRWSHFLILFDQG RXU HPRWLRQDO ZHOO EHLQJ
FRPIRURRGNYQG@® D\ FRQWLBXHRKHQRXDUH

DOUHIX&O®RW L RKXIAIAD\DULNUHR PHH O IMXIRK — $ 1 W HDLOBD U LIGRIR X K H D OB R WQ (D E R XAK D W
DWWUHWRUHGRPGQHYRQHOLRIHYHMI@WLIXH ZH HDW EXW DOVR DERXW KRZ ZH FDUH IRU
/HDUQMW®RIHFRJQUKHEHI IHUHPF@WOSHR S O H

EHFRPH PRUH DZDUH RI WKHLU HDWLQJ KDELWYV

,QW R G DE XV Z R U O\GW U HH\DWV LKIDVE H F R PHX L W H
FRPPRQORQZRUN LKRIX UA/H P D Q GLBKH G XD
FRQVWDHQABRQVLED@UDWIHNGL | | L XML QWDLQ
KHDOWRW LKDIELWYQ\SHRSQRW WFKDBXULQJ
VW U H\S\H X DRV H QMR RQV XPRUM X JDWWH D
FRIIHHZ HHOWVE HV F XADWH\K R FR OB VRL H G
VQDFNDMWRGVKHVRR@WMKV XDEOAW R FFHVV
DQGURY ITXH FND W L V | DHF WIHRFILZIKB QW L PIHQ G
HQHUDWHKLPLWHIDELQIKHVRIRGRFFDVLRQWD OO\
SHUIHRWROPBAZHYHHKHWKH\HPRH WKPDLQ
ZD\RIFRSLQ@ILWWXW UHWKHRD Q UD G X DOV R
XQKHDOWK\ HDWLQJ SDWWHUQV DQG XQZDQWHG ZHLJKW JDLQ

7TKHRRGHZVWK MW UHDW LIR P HW KIHFD Q
OHDWRD QD JH HL UWWH ¥ L P SEOH F R P ID@ZD WRHi
WKIFRQQHFWHR/ZHRRWPRWLP@/RXURRG
FKRLF6ERPHWLBSIDXVUQIDPRPHQEMIRHBWLQJ
FDQPDNH ELJGLIITHUHRFMLQRXUVIDOILPSOH
TXHVWVRKGBV $P , WUXKOXQJURUDP , IHHOLQJ
VWUHV¥BGHCULQZDUHQMRNKWL W X D WLRQ
VPDODX\DHD O KEZW R HV S PRE W K R X J K W DVDION U
WKDQ UHDFWLQJ DXWRPDWLFDOO\

0DQDJIMWUHBWGRHYRMHD BRP S O HMWHRQ\G L Q J
\RXUDYRXUIRRKE VQVWHDW.QYROGHVHORSLQJ
K H D O WKKDLEH WK WS S FERWIWKKEIR GD Q &/ KL Q G

(DW LWQHJI X ED® D QFHHIBQ R QN WUDWMINLSSLQJ
PHDOAD @PDNH UDY LQUWW R QIBWLHHW KB D\ $
EDODQGHIEW FO XZKHROMWDLOVRWMHQHWDEOHYV
DQGUXLIWYGWHOBDLQ WD REQHUOHY BQG
UHGXFHV VXGGHQ FUDYLQJV

| VIRLPO4 PDIFZ PG4 SJ- BALB $SUD



[ VLB #VNELUO*TTVF *

51 F 3PV PG BW/SBM
" QUPYEBOT
D1PNPUCH) FBW
BCE &YUFCEXH' PPE
41 NG JE

, QUHFHQWMDUWKHKB\EHHQURZLQQW H WHWW |
XVHRIQDWXUDODQW LLRE RG\BKE WIVQ X W U L VQ B
IRRGUHVHUY DWLERDW ¥ WH HARL F K HV X OWRP
DQLPEDODBRWZHHMHDGLFD@®QWLR[LGD
WKERGWL\FORVEW®QVRF L ZWMKK UR @GR H DV XV
DVFDUGLRY D VGEXCHDUWG\D EH WD) F HIUQ @ J H
UHODWHGRUGHQWLR[LGBQWY YLWD®OHQ
QHXWUDONKHY¥BHHDGLFDOV WSKIHRWHHER FH.Q)
DQG PDLQWDLQLQJ QRUPDO SK\VLRORJLH

1DWXUDQ@WLR[LGDWHYEXQGD QWVRQ G QIUXLM
YHIJHWDE@®HVD QG/HHGV DMKEHDH LQFUHDYV
EHLQMH[SORUB® VDIHDOWHUQDWRYMYW K H
SUHVHUYDWQWHKWRRGLQGXVWUWN LW E L O MR
SUHYHRJWG DWLL\R@SHFLDRSTRUWID@® WLQWDL
WKHAXDODWWKHOLRIIRRSURGXVFWNRWGLE
RLOV

8QGHUVWDQGLQJ $QWLR[LGDQWV
$QWLR[LODEWRDFWRPHRX QGR/OLWK LEUGH O D\
R[L G D VBIURRE H VBV 9\ X W U D QULH HIQLB- D @ K'H VIK H H
UDGLPD&YJIK®OHDFWROM FX\OHMNG DPDFH OO XOL
FRPSRQHQUNOX ®ILGLEWVRWHDQ®1$ 1DWXUDC
DQWLR[LZXEGWVSRO\SKHQROY R Q RALGWD ReL Q
YLWDPID®QGEDURWHRBEGEHDUHVH@ODQW EDV
IRRGMW X LGWMEH U U EH W UXXLIWD YDQ®D QI V
ZHO® HY HYQOH U X WL OR BHUEXCLOWEID U W L FX IOCKU C
QWIVQWKHEHQHILFRBPORX QBRHFRQV X P S\RLRXF K
DQWLR[LGDIRR GMVFK/VHQWLPO.QWDLRYBWUDO
KHDOWK DQG SUHYHQWLQJ R[LGDWLYH GDPLE

.I
Q

QVIDWXUDO $QWLR[LGDQWY DQG +XPDQ +HDOV
- D G HIROIAWRIRYVE QWLR[LGDIGWRGBDFEKHHEWURQJC
OLQNWMHEP SUR XHH® C(RXKVFRBKOW LR[LERQWV LE X
VV VLIQLILFWRMGWX FMWXM LVRI FKURQ@IFVHDEHV
LQPQAQLPLRQGDWIWUBQBURWHFWOQXWDXFW XU
WLAKHD OB MA@ PSRUWRQ@W W UHQ 1L WW HKIEP P X Q H
VAVWHMOSWEEHRGWRLIK\WW IHFWILR®YIODPPDWL
QLRRUHIIHFWI)XH®KHUPRWH R [ LEIDNQNRAQR OR Z
OHGRZ@Y/KBIJLGURFHYVHGXFRKQOOZDPDJIJWKHUHE\
SURPRWIRQQJHYQ®RY HUDHOIDO EKBRE@ S R X QIXF K
DV DURWHR®EBDY R QRABRS S MDA 8\ HKHD O WK
E\SURWHMNDQHOW LURQPWW WHNQVG PSURYLQ.
YLVXRQFWIRIQUHIRQHRUSR DD B/ QRINAX LDM\G
YHIJHWDEOHV LQWR WKH GDLO\ GLHW LV HV\
DQWLR[LGDQW LQWDNH

| VIRLPO4 PDIFZ PG4 SJ- BALB $SUD
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IDWXUDO $QWLR[LGDQWYV LQ )RRG 3UHVHUYDWLRQ

,QD G G L WWLRR R HLHUID CEMIQ H | Q\I W XIU@WL R [ LIGD
VLJQL I IDFOSOAL F LWVQRRGW HV H U Y D[W G R QLR Q
RIW KS${U L P FD\X VRIVR R G H W H U L REDWWL RFX
ULARRGAX FBEVH G L ERLMIK LYUR F HDH\DWR D Q F L
RI1 10D YQRUNWU DHRIMQ G H G X FAKGHOL IHUD G L W L
VIQWKBWWH R[LGDNIWSD Q G+ 7K D YEHHRV HW |
SUHY HRQMWG D WHRZHY HFBQFH UG YD U GALIQHLII H
KDYEBH®R QFUHDWWEH UEQ/DW XDOWH U Q BW/D G
GHULYDH)W LR[LBBDW MQHRE®U X L WHWU ED/Q ¥ SLF
KDYMKRZQUHS\WWHQM)GBOD\OQ ISR B G D WLQR(
PDLQWDLI®RR@IXDOLAMHVBDWXBRPSR X QI
E\LQK L ELUVHHMD & LR® D WLREO RZGR ZR[LG DV
UHDFW IWRQ@W HB K D Q AL IQWW D E DQISND\| HRVT R R
SURGXFWV

8QGHUXWLOL]JHG )UXLWV DV 6RXUFHV RI $
8QGHUXWILO] WU W L F WERWRBIX QIGQN U R S DS
VXEWURSUFDDRQWHSUHVHQWLFKIHW ODUJH
XQWDSSHGVRKWMHVXUDOD QW ZR WK DDWLVL
SRWHQWRDIOPSURYLQJIJKXMD@WRGVXSSRUV
VXVWDLGBEGBRSBMQWO X V W QB WIH®D J HU X L
VXFRBVW DQJRVWHMHRY DP XV D E X W LEDHO X LI\D F
lUX LD &/ HIEXFNW KRWED FNEZGWELY HEVRD F W
FRPSRXQIGFOXGRQW K R QBIVY R Q PIQBWK R F\ D
WDQQEQVRW H @RI VYV H QM MDIIK L GVORD Z K L F |
FRQW UMBXWHRQW L R [ DG BVQ WL FVMIDBR W KGRIV V
NQRZIQXLOMWRR®SSELOLPEL JRRVHE DG
WDPDULQBE XQGD@WO\SKHDER®VW D P IQEWO
QHXWUDWOWHHD GLFDIOGXEEIODPPDQB/QXSSR
LPPXQHKQFW IZRK® VSIUR SHURDLNMMW KHF DO XD E
SUHYHQRKIURIQ L F G LWXHABRWAN U G L R Y DX [E\KROWDE)
GLDEHWHV DQG FDQFHU

g H\ R Q\GK HLHID OBMIQ H | SW R P R WALIQBX O W L YIDQNGL R G

XWLOL]BWWREBVHXLAWYQHQKDQEHHWDBUYHUVLW
OYWUHQIWREBRFXULWSURYHERQRRSSRUWXQLW
SLWRWXUDQGEQGLIHGRRY X QLWIKHIKXY DOXH DGGF
= XFWVVXFKIXQFWLRQPRGY QXWUDFHXWL
» SKDUPDFHXWQERORH WH F B LW KR H QWK ID\DH
Wl UXLWHWP DX Q GHUH [ S GRIMWREIIGP L WHYGH D O B RN
sWP ZDUHQHH\QGLQDGH T XARPIRHUFLD O VW WR W@ JL|
H\/ KHUHIRQAUHVWVHB QWQYHNV WLIDWLRRSURYHG
n SURFHVWHFKQRORQGHM DW H U POURFRWR &IQ
v HVVHQWEBNO @D UQHVKHQNW UL WRR®DFLQQG
VLHWERQRPLF YDOXH

N

U

$SSOLFDWLRQ LQ (GLEOH 2LOV
(GLEQHOW K LIK®XVEFHSWLRR LH6 D WSLHYHUD G D W L

\ﬁﬁ’&%%% Y WO@R UDDIGIGFRRNLQUSLB[LGDWLR!
A U H Y ik

E

H}IIEVUPDV\RU}RIIDUPID(FUDSRXQ\B(\QWJDWLYHt
{OPIIHIV\X/‘KI—DDYBURPDQCQXWULW(LDII]Q]KRLO?\KH
FDIQQA;:RUSRRHQIDW)Q@WDLR[LI@QWNHXLI&DEHHQ
VL@%HQWIDVDIQEBIIHFV\Y/IA/\Y(LH-IDWIR‘L]QKDQ/FIHI-R_[UJ.GDWLY
AY

Q

WD E LOKHWMBIQWLR[L® B @WSURWNAWHQWYXDW
LQKLELMRWRBWRRQ@HMDGLFID@W ORERZQVKH

L R{jL G D WBLLRREF HSMD UH V XWOKMK HO L RIR L G0 @& H

o LW H Q @HXEW K HILUD OE BVE HP DL QW D LR OR QI HU
SHULRGG LW L RIDKKYERIQ D W XU@WDL R [ LIGFDSQMRY H V

FRQVXPIHAFHSW DQWHKHUW JURZLUHIHUHRE H

FOHDQ ODEHO DQG QDWXUDOO\ SUHVHUYHG

HU
S
Uw
OHLQ
HUV

)XWXUH 3HUVSHFWLYHV
7KH.QFUHDO/HBD QR W) D W XN@EX Q F W LIFRRERIHID V
KLJKOLJWWHRES RUW RQF®ID EWVHBEQWLR[LGOQW
ERWXXW U IDQICRAWHFKQREO-RINDRBOKQGHUXWLOL
U XLIWQ/E Q Q R'Y DHY WYUHD FWHLIRIQQ LR XHBW RPLVLQJ
RSSRUW X QRWB HYWORBX QWD L QPEG®HHVHUYDW|
PHWKRGV $GYDQ FRIRGSURFHVVRQGDQDO\WLF
WHFKQLZXEB®UWHKIHIKDQWKBSSOLFRWQBYW X UDC
DQWLR[LGDRYWVYLRIRRGV\VWHRQFRXUD JWR B
FRQVXPSWRIRMQWLR[LGD QRR GWDRXGVXSSRUWLC
UHVHDUQ@WKDV HD GRQW UMERFSH R BKXE GKIHD O W K
IRRG VHFXULW\ DQG VXVWDLQDEOH GHYHOR

[ VIRPO4 PDFZ PG4 SJ- BOLB $SUO
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&RQFOXVLRQ
IDWXDRWLR[LEOMWY X FURQ@ES UR P R WKLXPD
KHDV/QKS UHVHURIRGIX D O Z WK DE L OLRYM X W U
I[UHHD G L ARCHIDVS VIHG X FWEH L VRN F K U R @LLA/ H D

Q
DOL]H
VHV

VW U H Q J W\ KLEPLROUQWH V W H P \DXEG R URWLHQUITHIDM®D

EHLQOWNVKWDPRMVLPWKHRLESOLFDYRR@\VWH
SDUWLFAQHGAERHOSURYL®HYDIHDQGPRU

PV
H

VX VWD L QDEHU QDRMIQWVHK ISW HF H U Y D{ PWSLOYRIWVL Q J

XQGHUXWILOU]BNG/ R X UFRINDQWLR[LS D8 WHWD

\AY

YDOXDRSHBRUWXHOWKIV@RKXWULWKXSSROWRFEDO
HFRQRPDIQEPSURNRRR WD E 7KEHWRHUIISURPRWLQJ
WKKVHRI QDWXDRWLR[LEGDHWHQWIUE®LOGLQJ

KHDOWKLHU DQG PRUH VXVWDLQDEOH IR

SHIHUHQFHV

RG VA\VWHPV

e 6KDKLGL=KRQJ OHDVXUHMRHIQMWLR[LGDQW
DFWLYLW\ -RXUQDO RI )XQFWLRQDO )RRGYV
e %UHZHWU 6 1DW X UIDQ@OW L R [L GERXW ¥ H V

FRPSRXQGWHFKDQLVPIVDFWLRRQRGSRWHQWLDO

DSSOLFD&ARRIIM KHONY Y HZYRR 6 F L H@RHG

JRRG 6DIHW\

e 3ULRU/ X ; 6FKDLFK . 6WDQGDUGL]HG

PHWKRBWKGHWHUPLQDWQWR@R[EGB Q HLA\G

SKHQR QDR GIVQ G L HWWXIS S O HP H R YW/
$JULFXOWXUDO DQG )RRG &KHPLVWU\

o

e 6LHW +\GURJHRURI[LBWD FHQWUDOUHGR]
VLIQDBROQHFXOK\VQ R O RILBDAVMWHSWHG R [

%LRORJ\

e 3RNRUQ¢ $SUHDDWXDQWLR[LG B WYDWE

VDIHUWKOWKBQWER[L GOWRB\HBRRUBDDS LG

6FLHQFH DQG 7THFKQRORJ\

e 5LFH (YRQM.OOMHU 3DJDQ3D $QWLR[LGDQW

SUR S H IRMBLKHMWQ RFQRIPFS R X F®\H QLG/O D& H G

FH

| VIRLPO4 PDIFZ PG4 SJ- BALB $SUD
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1RQ FRPPXQLF®IEMHDVHY'V VXFKDV GLDEH
K\SHUW H @®EHRQDW\E HD GW H DV LV IUDS LIGA
6 ULD Q NIDQ ® F U RW KHO R ESHP D M RII D VIRIQK L V&
WUHDRWXFEKDQJILQJO ISIBIVWLG XQE H D OVDKM L
KDELWV DQG UHGXFHG SK\VLFDO DFWLYL

TRGDGVHMWMRIWKQIKQUHILFDEBEBRKDWNMWRZ

LEGLHWDBWRH HW L PWKILKFE D O DLQFH H D/\AKBHY RN
PDQ\FKUR @UR/HDVVEXVEKD WIS D URMWKMNMRO XV
DOUHDG\ H[LVWV ZLWKLQ RXU WUDGLWLH

6PDCQOOWXAR VO LWWOKBEMWP DDQGHDPBOOC
.DPEXZHURQFWWDSIRRGYQRXUGDL®HDO
+RZHYHU WKHLU XVH KDV JUDGXDOO\ GH
TKHVWUDGLWUPRQDYU K XW U L WSLIRRZHAX R XOVQHC
RITHU PXOWLSOH KHDOWK EHQHILWYV
5LFK LQ GLHWDU\ ILEUH VXSSRUWLQJ
$ JRRG VRXUFH RI SODQW EDVHG SURYV
+LJK LQ HVVHQWLDO PLQHUDOV VXFK
PDIJQHVLXP

&RQWDLQ DQWLR[LGDQWYVY WKDW KHOS
GLVHDVH

3RVVHVV D ORZ JO\FDHPLF LQGH[ DLG
$FFRUGLQUGWRRBEI GLF LRIHO O KWW UHQJIWK
ERG\ LPSURYH GLJHVWLRQ DQG PDLQW

%ULQJLQJ 7TUDGLWLRQ %DFN 6PDGO

.DOLVD WUD G LWVRIGSIRY U LBLUGHER\Q V X P H G U
/DQNDAWDOXIRGWMVELOLB/VRY VMWD LBEBU
DQG QRXULVKPHQW

WV HV

D \

LV

QJ

WiQ WKLV VWXG\ D KHDOWKLHU YHUVLRQ RI
/ILWWOH PLOOHW IORXU

3HDUO PLOOHW IORXU

VLRQ3DOP MDJJHU\

R Q B 0% RERE X WoRAOUNH

e yIDWXUDO VSLFHV VXFK DV FXPLQ SHSSH
7KLVWRPELQDWRRRQOMQKDQFIDW Y RKXW OVR
VLIQLILFDQWO\ LPSURYHV WKH QXWULWLRQI

N
7 e

HW :KDW :DV '"RQH"
Y

FOLUHYHRMWPX QR WIFR@OHW ED@MEEUHSDEHG
v YDU\LQJ WKH SURSRUWLRQV RI PLOOHW IOR:

$ JURXS RI SDUWLFLSDQWY HYDOXDWHG W
GLIHPWWRIQ DQG JXW KHDOWK
VHE QSURPD
DV LUROWXBIDFLXP DQG
$SSHDUDQFH

S ¥ RANHIRDP QK P EFRSW B RPOL WA
7KHP RVSUH I HUBWHGE D U Z WRKH YU W R B D O \ WHRS

LAV ORK G WX IDYWHRYWRR® O TXDOLWN DQG VI

HQ RTNSICTRORRY
L0 LQWHUGDOEDODOFH
T KH PRVWSUHINUURG PLOOHW NDOL

o DL%W\,SO@{@D/DQW WDVWH DQG WH[WXUH
BURYLGHG DGHTXDWH HQHUJ\ DQG SURWH
&RQWDLQHG LPSRUWDQW PLQHUDOV HVVH
ERG\ IXQFWLRQV

6KRZHG DQWLR[LGDQW SURSHUWLHV

:DV VDIH IRU FRQVXPSWLRQ ZKHQ SUHSDU
K\JLHQLFDOO\

7TKHVH ILQGLQJVKLIJKOLJKW WKDW KHDOWK\

FDQ DOVR EH WDVW\ DQG ZLGHO\ DFFHSWHG

| VIRLPO4 PDIFZ PG4 SJ- BALB $SUD
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$GGLQJ VPDOO PLOOHWY .DOL WR \RXU
e ,PSURYHGLJHVWLRQ GXH WR KLJK ILEL
e +HOS UHJXODWHEORRG VXJDU OHYHO\
e 6XSSRUW KHDUW KHDOWK

e 5HGXFH WKH ULVN RI OLIHVW\OH UHOD
e 3URYLGH ORQJ ODVWLQJ HQHUJ\

e 3URPRWH VDWLHW\ DQG DVVLVW LQ ZH

$ 3UDFWLFDO 6WHS 7RZDUGV +HDO

SHLOQWURGXFLQJ WUDGLWLRQDO IRRGV (
HITHFWLYH ZD\ WR LPSURYH GDLO\ QXWU
W LV

e $IIRUGDEOH DQG ORFDOO\ DYDLODEOH
e (DV\ WR SUHSDUH

e &XOWXUDOO\ IDPLOLDU

e 6XLWDEOH IRU DOO DJH JURXSYV

(YHQ UHSODFLQJ D IHZ PHDOV HDFK ZHH
FDQ PDNH D PHDQLQJIXO GLIIHUHQFH WR

J)LQDO OHVVDJH

ORGHUQ KHDOWK FKDOOHQJHYV UHTXLUH
VROXWLRQV 6PDOO PLOOHWY .DOL LV D
WUDGLWLRQDO NQRZOHGJH DQG PRGHUQ
WRIJHWKHU
%\ PDNLQJ VPDOO FRQVFLRXVFKDQJHV L
WDNH DQ LPSRUWDQW VWHS WRZDUG SU
GLVHDVHV DQG LPSURYLQJ RYHUDOO ZH

JXUWKHU 5HDGLQJ

%KDW 6 HW DO 6LJQLILFDQFH RI

DQG KHDOWK

)$2 ,QWHUQDWLRQDO <HDU RI OL
-D\DZHHUD '0$ OHGLFLQDO 30DQ

7TUDGLWLRQDO 6LGGKD OLWHUDWXUH

GDLO\ URXWLQH FDQ
H FRQWHQW

WHG GLVHDVHYV
LJKW PDQDJHPHQW
WK\ /LYLQJ

LNH PLOOHW NDOL LV D VLPSOH \HW
LWLRQ

N ZLWK PLOOHW EDVHG IRRGV
\RXUKHDOWK

SUDFWLFDO DQG VXVWDLQDEOH
SHUIHFW H[DPSOH RI KRZ
QXWULWLRQ FDQ ZRUN

Q RXU GDLO\ GLHW ZH FDQ

HYHQWLQJQRQ FRPPXQLFDEOH
DO EHLQJ

VPDOO PLOOHWY LQ QXWULWLRQ

DOHWYV
WV Rl 6UL /DQND

| VIRLPO4 PDIFZ PG4 SJ- BALB $SUD
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8 | FO'" M PV $ BO&BUL #
. P 5| BO8 F/ FFEu
3FU JOLIOH #VGEUS VNS

FDPNFT

GPN / VIRUPOBCE

4AVTBIOBCIML 1IFS QFDUVFT

$00 \RX FDQ$HOWEXI THWRIWHQHH@VJUHD
KRVSLWDQKIMWK HRBWHRNHDEXQGD QFHJLH
DQGIUHHGR® FKRLF}RUPDQ\ LW.VDQDPD]L(
H[SHULHDE® QRS SR U W XVQRWD W MO W LFS)XOLH/ L
LQD VLQJPHDONRROXWKHUWND KLGGHQURZL
FRQFHUKHQXQOLPLIWHGPMHWMPDQEHKDY L
DORXFDQDWD®DVIEHMFRPRRUMWEKDAHQHH G

UDLVLRESRUWDMHNV W LIRERYER WEKX W U L WKL
DQG HQYLURQPHQWDO VXVWDLQDELOLW)\

% X 11 BWQ LLAPIR UW K MX BW\ SRIIRRGH U Y L B | O }
DFKDQJLRRBQYLUR QFRIQAW U MKF L R QFFKIHN HQ

RIVHWWDRQRMW B® VFUDVHREHVRIHQYEURQP|H

HQYLURQPWMKQDIMRPRWH HVVED® R UQM DING
ZHLJEWL QKHH[SR\SHHRSWR QH[FWRIIRR® DU

SRUWVR|GD/Q 6 R Q W L QWLRXVICL P X ODWR @ & WIRVY/
W\SLFBDG®HR SDBHQ F R X U DVJRHIEEY \ R QIGX Q J HQ

WKLG/LITHUHRBNV XCHD W VQW X DIKULFABVU H T X H
PRWLY DEMHG ULRW.DNOXSH UFH S WRILAMX WW. P S
WHPSWDMKIHR BHUJH@FEX | | H\)W O WIX H LD Q NID\
D O DR/ V R F LDMWMKER Z DQUE D Q L ] DWRLXFRUQAWKRHP S D
RILQW H U Q DBV QRKIDE). WYE R F IPIHGS LADL Q LU H G
DOO RI ZKLFK IXUWKHU LQWHJUDWH WKH

7KHV\FKRGRREKRLEWV QR IWKPDLQHDVEQVIH
HQFRXUBRYHUFRQV X PSS MLGRKD QFH IRRGWR
SURFH\PHDAD ) GU L HRER GAWVR X J DG M V V HLLQWFW H
KXQJHU DQG RYHUULGHV WKH ERG\ V QD

V H U

W\

DJI&RQV X P RUW HIQHPRP SHOWRVWID ELRIHYHU\WKLQJ

Q H X L FIKH V XIOQ@VF/X P X O D VLG RLUQ\M DNKHR WD B L J K H U

Q W K DVPK IRWD W\S L PBI® GOV KB HUFH S RILYRO®D X H
RID QWMRIHWQHPRQH\ZRUWKQFRXUDHEHDWH G
VHUY LIDQ ® D U BHRW W LIPSO D W W& O VP IUW HLGO O V
WIKQG H\H FDWFKLQJ IRRG GLVSOD\V DOO OHDC

YURPD QXWULWSHRQDIH FBX.NMHRHDONUFRIWHQ
L FRAPUDFWHLKH GKOH Y HOWDW X U DWW @ HILQH G
GGDUERK\GDDWWEIDDQERGLYBHTXHQSRV XUH
RMXFIGLHWBDWW HADQNQFUHDRIQJ WKHP O WK
5 FROQFHUQMW IO VZHLIKWL@REHVLWASH GLDEHWHYV
) SHUWH @\QLRIMU G L R Y DWVIFKHDIDRIVIWP S R UW D Q W
K HVIHVINWE RR/Q U H V RO RVR BK R IVIEKK WO RRW K H
y HQYLURQPHQW LQ ZKLFK WKRVH FKRLFHV DU

QWO\
OH

FW
GV
VH SDWWHUQV LQWR GDLO\ OLIH

VA%

o)

DVHV

WXUDO VDWLHW\ VLIQDOV
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/IDFNRIPLQGIKOWLQD FULWERERIWHY HUORR
FKDUDFWRLEDVWRF HUFRQV X P, SW QRQ KX QJIH
DQGXOO FXWYDYRURBIB QEHLP®LQGRKISRUWL
VL]HDWEBEG®RP SR Q HQIMLQ G IKDW LHRIZHY WW X G L

VKRZVKDWH T X HEXWI HAML. Q LRQVO L Q N\WMBS HF UH DV H
DZDUHQBXVLEDWLOWWHQWRRIQVURPLQWHUQ D

VLIQDWRH[WHUVRMLPXQDQ HQYLURQRKQRM
GLVWUDFWXRKDV FURZG¥RQYHUV D W Q@D
RYHUZKHGKIRQEHRRGHR SPB\HDMR Q VW DOV ¢
UHVXOWVLWUDRNZKDWQGKRZPXFKWKHNDW
5SHLQWURBKXGGOXIOW BQD FWLIFKMQYLURQPW
HVVHQWLDO IRU EDODQFH DQG SURPRWLQ

2QHSURPLQS\QWK R O R HIDAVD RUEHX | | HFW O WXV H
FRQFHRSWHO!| NLQ&QRRYS/H R S\OHHE X | | BW Q LDQD

W UHDOBWHZDDBK D QWHR HOBIHOHE RDWHIP SR UD
EUHDWNR P HJXOGDWWDIHMW U LE®WRMKKVHZSR L

FD QP S U RPYHQ VKIHD OLVWK J KDAD bR RPPWEL Q HHDW L Q J

7TKLUHD@W SDUD &ZKHUBR QJ WSKUN L KBI® OLW K
VXERUGLYRWFIKBGCLOWHKRORIORDOOBHYWU

WKLYXWUXHO!I NLOQWKRXOEE OWEBR XJ KWAIXIOF O UI-’D

L@ GG L WLRQ@V WIDUDW L | L PDWQ REUIERMSK \V L F
DQ®HQWDHOO EHHQJ XL LLK)\G LIDED OD @MW ZH H
PRGHUDWLRQ DQG HQMR\PHQW

% X 1 1THV@ Y L U R Q FSHUGHIW WQ WQ L | LFFKDBQOAD HV@ BHH\O |
UHJXO DDVAIR@MH R SDHPARUBLNW@L YXHSRQNVKHL U
GLHWDIRD GVD WH VW U LRERVGEE) GIDWD U BRUWLRQ\
ZKH@'KHIWNEIRRBXUSOXWKHNDULBI@® OO \RX
FDQ HIDW RUEX || HMDWY UL JEHQIJH HEWKQYLRUYV
FDXVLIQYGLY L GWDDQYR UHO O QFAHD QGERQWLQ X F
HDWL@DUDPRXQWMRRG QD VKRISW UL RELFK

LQFUHDVHG FDORULH LQWDNH SHUVLVWV ST

2YHUHDW®WHQLPDHER QV X PRRUHQ H UN K VKER G \
UHTXLURIWP HWDERRQFWLRQGG DL OFW L YKLDWA
VLJIQL I LLFDSION F D MRILRDHU P OIO VKK ORFFDVLRQD
LQGXOJHWBHH [FHVVAR®V XPSRYRQLPAHD XV HV
H[FHW¥FWORWRMVWRWHWERGIADWKLFKYHQWXDO
FROQWULBXREHNIKM L@ QGREHVLIWKL¥RQGLWLR
LQFUHDWKHB/L VAN QRQ FRPPXQLGDHEMHAXF BV
FDUGLRYDWGEXIODMM 8 HGLDEHWHHHUWHOQRQ
FHUWPLQFHIKKVLRORJERDR@IAH UH DGVLLMUIX S W \
NHPHWDERORFHVMHRO X GQ QX\VDH.QV L W IO¥KLARY H
UHJX O DMQ®RIQPLHHN D ER S RWH Q WG DWRQV XOLQ
UHVLVWD@PHOLSLGHPQDB PHWDER®LEGURPH
$GGLWLPOPLOQ@GUHTXRAWNED YW UWKGLIHVWLY
V\VWH® XVIGQY FRPVXKEBAE ORDWRQGEL JH\DWIGR Q
DFLGHI0%[H\R @& \V L KBIO® ORNKH U H DIVCL\QRII H F W V
SV\FKR O RZHBDOE HRU Y HWQU L J J HIXLL@MY U HDAYG
HPRW L RIDDWLRIW W HUKQL\F RD\ IXUWKHHLQIRUF ¢
XQKHD O®IKH W KD\ELWKXVHDWLPUQGIXDQG
PDLQWDDBD Q D QG IHIDW FHU X FIIRIMX S S R UMHLQAHIU D O
SK\VLPD® HQ WOHD CONVKH MOS UHY HQRHVPDER O L
GLVRUGHUYV

%H\RQGXWULEKREMKOWKNDHVWRPH KDOOHQJH

UHJDUGRRGDVWHH NLQWF UL WDFDWD L QIDELDOH. W

*ORED®G\SUR[LP DRMQHOW KRIDBOIRR BB URG XFHG

DURXQCGELO QULRQQMAD V WHHIBRKI D UK KRV SLWD O L
N HY6H FWRRIQ W U L BLW@IVI L F RWKOSB EOHBW X G LHV
y VXJIHWWBWWHBYHUBDMMZHH®QG NLORJUDP\
RQRI/IRRGDVVBH UXH\GDLOXFKRIZKLFKRPHMRP
HYEXITHMAUY LFGWKHWMR Y LU R Q PHQMWR/| W HQI D Y H
dRRBQH DR BRK 0D DI\ Y H U S U R GIXF R/R RRQ
WR PDLQWDLQ YLVXDO DEXQGDQFH

(OLPLQDWKER I HVWYR W KWHR O X WIRRIQHS IR EOH P V
$OWHUQDDWPIRUNXNVWDLQREGIDO UR XNWAIGN H J
FRXEBXVHGHGXFISRUWVRHVHDU UD @XU GHW
Hw @ DVRXWBY L R UK MR DHIRISIVAILID Q¥ Q K D Q BLHPID Q G
) KB H YRRV GE RIS K E CRPPIOTRP R I WK K
S UDF WA\ D DWW KIBHRAW HFO B X WQ VBRI D F WELPHU W
PRQLWRWUNIHPYE W KW H F K Q R O\RR EFINECD N HW
HDVLW® R QL VWRUE R Q WNJIRDF K B QW3H R J U DRV
UL¥WDDIZDUHQBQWBW UDL@LOH TXDA®SRUWIRW
QW QV X UMQUDIWR G/DIHWRQGYHU Y LTRHD O DWH R W
FRPSURPIPAHOGVWH G X F V&IXR/QY R PBHWHA SR UW D Q'
DVZHO®LPSGHWDFWYRARBVWDNIMPDOGRUWLRQYV
UHW X UIRULDG G L W VRIQY ORQBNQHHG W@ EHLQJ
LQGIROIRRGKRLFANQVLJIQLILFDQGMOER W K
RYHUFRQVXPRWWEDRQ(ASKDVLJIUVXLWNVIHWDEOH
DQEDODQFHDBOAK LML PLWLQK QKLIK VXJIDU
LWHFYQPSURWKBIXWULWKRQRMX || KBW Q L @J
W KHQ G L Q G IKEDW MQUUV® KX | | HHWS H U L H Q FRR H

D\

Y H

D O
Q

Rl GHOLEHUDWH HQMR\PHQW UDWKHU WKDQ
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,QFRQF O X VEDRIQHRX O W X QKIR W HUCHM O HEE RWW K H
VWUHQDWIKNKDOOHRIPHRGHURRBVWDEOLVKP
'KLOHWKRZFD\GHWY HURLMALVLQKHRW S L W DALV,
FXOLQDURKQHWIWO VHRQ F R X U DEJHHEVY L RW X DAD Q
QHJIDWLYP®D AKX PD®HDOWKE XVWDLQDBN®L
SRVVLBMORFUHDWHSLQL®JSHULH@AKDM/ERW K
UHVSRQVIE®WGSOHDVXUMEROHHWKLQNEXQUIHW
SUDFW L7RKHVR DIOWQ R W Ri O L P L QIDEVQHG D QEXIWV R
UH VK DLSEHL WIKZ D U H Q H\QW X UWEDWO R XFD G DW
GRHV QRW EHFRPH PRUH WKDQ ZH QHHG

S5HIHUHQFHV

$0t :RQJ. (JDQ+ DQGLFKDD@W]LRYV $00
\RXFDQIDW X IHREHVLPL\Q G X0 @MVEL QG I X
HDWIS@B[SORULDWRHVWLIRQYQRPAKED UFK *
$YDLODEOH DW
KWWSV 7Z7ZZ UHVHDUFKJDWH QHW SXEO
RXBFDQBHDWB%XIIHWVBREHVLW\BPLQGI
QJB$SOBH[SORUDWRU\BLQYHVWLJDWLRQ
-D\DVXUL\D:LFNUDPDDUD&KAKLHVXQGD UL
6UL\DQDRGHDWKQD\® NDHQ GL\D QD JH
6XVWDLQBRRG@DVWHDQDJIHPHRWURVV FRX
VW XRIE X VWU DQISAD Q N B & WWHHF WBRKW WD L Q
YXWXUHV s GRL
KWWSV GRL RUJ M VIWU

ODQXHO -RXUQRIO)RRG1XW UL VDICR
3RSXODWHBQARUUHYVSRRBWERRUH(IIHF RV
2YHUHDWQGH UV W D\KGR KD R H D ODAKEH O O
EHLQJ>RQOLQ3RA KWWSV GRL RUJ

HQWYV

WA

(0]
DWH

LFDWLRQ B$OOB\
XOQHVVBDQGBPLQGIXOBHDWL

QWU\
DEOH
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/ BWS-T 11 BINBDZ

$ BO1BQBZB - FBGEYUEBDU

) FND %4~CHVF 1BUFOT

'"HQJXHVD PRVTXLWR ERIMHDIVIHHFWPQ® O LR
ZRUOGZP®HQDQVUR S DRDSOX EW U R 8§ HID RTKH
GHQJIXHUXWUDQVP MRAXHP® QN K U R ELKVIHAR P
LQIHFWHRY TXLWRBYQ®HGHYHI\SWRGHGH
DOERSLPBWXSWRFD QUDQJIMWRAHYHKHDGDFK
PXVFGBHDL®Q® GHFUHDQSO D W HF®HNWWRP R U H
VHY HERQ G LWLRERAE OHHG DQ YSIWR E O PR F N
DQG HYHQ GHDWK

7KHUHVXHD YRIW KW U R S ISFOISM \®O D Q WK V H®W R
PDNH DS D\®H MHI[ W U DFKRMO H D YIHWM L FIKQQ D W X U
FRPSRXQGYFOX®IOQWLR[LGHD@WPHVODYRQR
YLWDRLRQGEDURWH QRIULGFKHOBKERGUHV SR
WRQIHFWLAIDMW L HQWEH Q J X3D S D \®H Bi[ W U D
PD\ KHOBQF UH 3\0HD W HFGREK\® WAV L P X OLDPWPIX Q H
FHOQWNSUREBRRGIDOWKSSROMY HUQ FW LIRQG
UHOLMYRSWRRXFBOVIHYHIDWLIJR® ERGSDLQ
3D S D\OH BI[W U RMYR WX UGIH Q J XH U XX W\WW D Q
KHOBHOLHXPSWRPNVQGVXSSRUWH RG\GXULQ
UHFRYHU\

QVMRZ LV 3DSD\D /HDI ([WUDFW ODGH"

3DSD\®HBI[WUDFHWFD@HSUHSD WQHA | | HUZDQ W
GHSHQGR@VUKWW X BRYVWHW K REEH/I LZL WK H \RU
HWPDWXUH SDSD\D OHDYHYV

7KH EDVLF VWHSV LQFOXGH

‘:DVKLQJ WKH OHDYHV ZLWK FOHDQ RU GLV
&XWWLQJ WKHP LQWR VPDOO SLHFHV
&UXVKLQJ RU EOHQGLQJ LQWR D SDVWH
D® )LOWHULQJ WR REWDLQ WKH OLTXLG H[WUI
LGV

GLIIHUHQW IRUPV RI 3/( DUH XVHG VXFK DV
FW )JUHVK OHDYHV RQO\

/JHDYHV PL[HG ZLWK ZDWHU

JUHH]H GULHG H[WUDFW

7KIDPRX®WFWERRSRXQ@V(GHSHR KR Z WV
JSUHSDUMHEVEHD YA LY HQFRQV LYMAHQAWLO H

D G G LADIW B UO XWWKHfW U DIRW H ULKFR Q FHQWRID W L F
DFWLYH FRPSRXQGV DQG UHGXFLQJ WKHLU H

3D S DTH D FIR\D WIDALSR U QW HAX FE\S D S DR QG
FK\PRS D SDHIQRKH O/X S S RIBIWR YLK Q JR BEW L HQ W \
JUHH]H GUQHQSWHVHWKH W ]\PHE\ UHPRYLQJ

ZDWHUW HUDRZWHPSHUDWXWHKRXMP DJLWKHLU

VWUXFWXUH 7KLV SURFHVV NHHSV WKH HQ]\
%HFDXRVMWKUVHH]H GSUL$OBDHB[WUPBWQWDLQV
KLIKARQFHQW R DWWERPSRX ®EVEWRQVLGHUH

PRUH HIITHFWLYH
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3/( 9DULDEOH FRPOSRBBGDWH HIIHFWL
3/( ZDWHWOXWHG FRPSRRZM®VHIIHEWL
JUHH]H GULH3W HVHUWIEPHY &RQFHQW L
FRPSRXQGMJKHU HIIHFWLYHQHVV

(I'"HFW RI 3DSD\D /HDI ([ WUDFW LQ ODOHV

5HVHDUPKWMXGZKIBW IKBAUZRUNLIIHUHRWB®
DQG ZRPHQ ZLWK GHQJIXH
H\ ILQGLQJV IURP WKH UHVHDUFK

,QFUHD\8-0® W HF®RX\Q V$VF DVHH S RRIVD PDOH
GHQJXBWLHQRYZ 5@ D WAHROHIWLY L QR P

WR PLFUR OLWHU RYHU ILYH GD\V
BWX®I SDWLHQWFDOHV IHPDOHDLO\
3/( FDSVXOMVQLILFDQMUMDYE BW HGRXWY W
VWDUWLQJ IURP WKH WKLUG GD\ RI WU
(DUQMHFRYHQ\ SDWLHQWWOHV IHPDOH
W KR WHJ H DIMWAGS ( H[SH U L H QOFVM\@HQF U H D \QH
S O D WHFROHQEM/G H G X FIKHRG/ S L W D CFLR P B/l BRS
WKH FRQWURO JURXS

,PPXQHVXSSRWBW LQFUHDWWHGFRXQ\WQG
VWLPXODMMHAHVSRQVRESEBDWISOR® X FW
$/2; 37%)5 LQ ERWK PDOHV DQG IHPO
OLOGLGHIIHFWRPHSDW L HJ®HWU L HQBK® H
YRPLWLKQLFFXSKRWORRWHVRRBXWNV K H\ZH{ U H
WHPSRUDU\

TKHUHVXOKMWR/ZANVKBWM KHOERWEKHQDQERPHQ
UHFRYBVYWHEH ERRVWI@QD W HMHAK\L VEID R G O O
6L GH | HRAMUXYV X DRIOOBQ & KW UDRUWNHGXD O
ZHOO IRU ERWK JHQGHUV

Y HEHVRW RI 3DSD\D /HDI ([WUDFW LQ $GXOWV

HQHVV

)DWHY¥HDUFPKWXNBKRGSD S D\DHBI[WURBRWND G XOW
DJHG \HDUV ZLWK GHQJXH

ILQGLOJV IURP WKH UHVHDUFK

DQG5?5'5’&9)’%\<NHBHMNH@Dvwxemexewwu—quwv
VHYHWKURPERF\WRGBHQLD/ SODWH®RXWW
LQFUHDVRB WR ~| ZLWKLE®D\ D | W BIY
WUHDWPHQW

,PSURYEHGR BSGUDPHWGSDWLHHJI® V \HDUV
SODWHIE))HQ\MQ/FUHDURB WR ZKLOHKLWH
ORREFHOBKWVHPRJIOREQGKDHPDWRFHYMIOON R

P%HH?W@'TB‘?WHU WUHDWPHQW

Vie %HWRXWFREHWK( ,QDVWXBA DGX®IWLHQ
HD WP QMWK RUHFHLSH@ OR@LWKWD QGWUBD WP F
VKRZHIBJUHDWBBUHDYHODW AR K@BEWG D\

FRPSDUHG WR WKRVH UHFHLYLQJ RQO\ VV

R

\%

+LJISDWLKODSIPRQJ DGXOMQJISBWLHQWYV
LQGLYLBEXBEDSDOHBE[WUNRWZLIQWVY.GHV SUH

LORHQVXVH DV D VXSSRUWLYH WUHDWPHQW

) L]

S5HGXFR[GEGDWIWH@DWLHQWE  \HD UM (
WUHDWPRRHQWS D\ P S UR YSHOD W FARX@M) R W K H L
EORRG SDUDPHWHUV ZKLOH DOVR UHGXF

1RPDMRIUIHRWKR VS LWYDODB\R P W/ VX HR X QGR
VLJQLIIGD QHV H QFRV S LWWIEEX U D WHRHY® K R X J k
SODWHOHW FRXQWV LPSURYHG

\Y
O\

6W X G RIQD G X MW MG \HDUWKRIVKBW FDEHOS
LPSURSODWHAGNYWYG/XSSRUME HUMNQGHQJXH
SDW L HIQAWMH V XPODN YD LBHW Z HH)@ L Y L EXBROW U D C
PR VWW X GUH &/FSUIRW L W L NHHF WIMD O WRI HV@ K DRAK Q J H L
DGXDMWHRRUBLNWEVB/( ZKL D GHIEX QWHWER H

PRUH FDUHIXO EHFDXVH RI RWKHU KHDOWK

&RQFOXVLRQ

7KHXVHRISDSD\OHMH[WUDLREHQJIXHDQDIHPHQW
SUHVHRSMWMRPLVYRSSRUDSE SHR DFIKUW L FX.@D U C
LPSURY IS®DWH®RXWWQDLGLYOHFRYHWKLOH
VHYHUDNOXGLKWWSRUBHQHILFIRXW FRP HVW V
HIITHFWLYHPBIWWDU\GHSHQGLRXY SUHSDUDWLF
PHWKRGY DQG LQGLYLGXDO SDWLHQW IDFW
XVHBVDVWDQGDWREBWPHNQW RHYRWLUHFWO
WDUJIHKEHQJXH UXQVWHIDMBKRXBDEBFRQVLGHUH
DWW FRPSOHPHQROWLRQRQJW\VEBQ GPHWGLFD O
FDURKHUH I RRWHAN P X VIEHIX LG HEGH YL G H Q B
FOLQLMBGJIJPHQ@WWHKXUWKHHYVHD UFKH G HVBR
HVWDEOLVK LWV VDIHW\ GRVDJH DQG RYH!I
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$QSXFKHOXQGULWKBDUDQ 5RCRHSDSDOM
MXLFH LQ GHQJXH IHYHU D FDVH VWXG
$VJIKDW6 +DVVDIQ 5DVKHIBG-DZHG .KDQ
1$ +DLGHU.DJ§RDQGKDQ6 $ $ VWXBQ
LOQYHVWLMKMHRDRI 3DSD\DH[WUDREWWK
PDQDJHPRMWX WK URPER F\ WRSHHQ XBH Y H
LV WKHUH DQ\ FOLQLFDO VLJQLILFDQFH
%HU$: OXODIVLLPRWK®QGJ RQJ)D
&DULFDS DUH B [WUDEWVY HUW K H\Q B & SD U
LQKLEGMQJIXW\SH YLUDUMSOL F DIVQLYRLQW
3KDUPDFHXWLFDOV S
+DOV W6 DG "HQJIXKHPRUUKIBIYIHAR&5 &
+DQGERRN. UDQGLFNHWWNPRDOLKTHY H LB\S
&5& 3UHVYV
+HWWEBJIBXVKSDNXPDDIQLJIDEDGH +HWW
(05 .RWWHIHD\DUDWQBQGDPD®
5HVHDUFK 2SHQ - &0LQ 5HV OHG S
,VPDL® +DLURQO0 <DDFRIE0O %HVDRD DQQC
$EGXO®BDKS5 , 0 $ + S8VDJIJRIWGDWLPQE
FRPSOHPHOWGURDE®R QG H QJXH{Y S W L L Q
WKHRUWKHBDWIW RRI 3HQLQV>X0®mIDD\V IR H
0DOD\VLDQ -RXUQDO RI OHGLFDO 6FLHQ

H
U

JR

i1 OHULW 5HV -

-D\DVLQJ&H *XQDVHNHUD 6LOYD
-D\DZDUGHQDDQ8GDJDP3DI ODWXOHDI
FRQFHQWUDUWBIQ N ZQ OVB\ S&D ULFDSDYDQ Q
PRGXODWHRWQ I XQFW LIRI®IX Q FW L RIQIRX Q H
UHVSRQRAMYD WAO &&RPSOHPH @MWQIBOWHUQD W L
OHGLFLQH SS

ORKGEGSD]DN 5 1RUDKPDGS 0G -HOILV+
$1]D@® ORKPDGLVQDIQ ODVBLSH® 7KD\D®
=DLQRO DQG 6\HG ORKDPHGS$ )
,PPXQRPRGXOIDAMRWYR /D HMIDS DXDOH BIX L FH
LQD QRQ OHWKMSIV R P DAHLFJI XAHRXVHPRG H O
3DWKRJHQV S
6DWK\DSDO®DIDGPDQDEKDIRQID 3 3UDEKX
% 3UDVD@QBDODFKD @G UWDION N6X8 -R V 16
(GDWKDGDPWRLONXPRDQGD\DSDOBY
(IILFDFVDIHR/I&DULFDS D \DH BI[WBW.3/(LQ
VHYHWKURPERF\WRSHQLDOLQ GXOWQJXH
5HVXOWV RI D SLORW VWXG\ 3/R6 2QH
6LGGLRXBXQGX¥Y ,EUDKQP) (IHFRIV
SD S DYDHD YROW K UR P E RAFR WOIMGQE H Q J X HF DIV H
UHSRUBS$ 7KH-RXUQBIOWKHDNLVWHEGQLFDO
$VVRFLDWLRQ

"H

SS

NVLFOHYV

3 £CSE! o8 £ ™MMECPS E - £C)

L JH o~ .~ 5 L
Axte ™A} 7 YSh ES

S 3 BAEA S

@]

WV

FHV 0-06 S
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#FI BWPVS" DU/BUPO
51 FBQZ #'5 ®S
N QPWOH %FU2 VBMLZ
DUF' FM PG
/ VISLIPOBML TZDI PNAHZ

'"HSUHVVDR@®RPRRG DQHDW XHQW UD®D O\
GLHWPDELWRGHUDWBORWYLGH@RRZV

W K DMP RW L R QW O WFHD\QG \V U H J X COCBV8 H W L W H

SURPRWMXH QWDRHKLIJK FDORWRIPHRUW
IRRGYQWXUQFUHDYHQJKMQ G/ XEVHTXHQW

ULVN RI &9' DQG RWKHU QRQ FRPPXQLFDEOH GLVHDVHYV

JLUIXWH  5HDVRQWKLS EHVE HHQ HP RURQV HDVQJ EHKDYLRXU DQG QXVIMRQDOWIDVKY
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)X U W KEHR O R JS.VF\F® R O RD QREDHOK D Y L RUHADSXR Q
UHVXOWRBHSUHVAVLEQ OX HOMEG KDY LRBRU
DUWXPPDULVBEJXUH ,Q WKLPRQWHIMRORJ
UHVSRQVYKY ROMISRWKDODFLWXLVSDPLY +3$
G\VUHJXODMKIRRQDBG RORZ JUDIGHIODPPD
K\SHUDFW RYDHZIDEGEDU B J L BQRRRLOUD Y LQ U
XQKHDBWXA F D ORRIGIVP S D L WIQQY/XDH QV L WL
JXW PLFURELRWD GLYHUVLW\

)X UWKS$IMAFKRORUHNBA QWHAR VR Y H U H DOVLID
QHJDWUMMSR@WRS HS UH V\) URIF X HROYWH U H D RVIL
XQKHDORKE&WYVVRFLRZWHKRRUKKHDOMNXZHO
EHLQXQGHUPL®RWLY DWLUKM DO VFKRLFEC
SHUSHW X QWLIDWEWYHO HRY X Q K H D OF\DKWV L DIV W
EHKDY L RXMBR Q\KHFRVORPRW LY DRUMDR®@ Q H U
FDQOWHDWRSRRBHDSODQQNBRSSLEORRNLRQC
LQFUHBRAEXPSRIKRY UD S U RERIKV BIKD G G H
VDOWXJDDQG/DW XU DDWWMEH KDY LRX VR F L 2 WWH
GHSUHVW.HQOHBEVWXUEBRRPH\ERD FW DYLA
VRFLDGOVKGUDXDW KHRW V HH@® W LEHKDYLRKH U
SURSPIDQDJHP RCHP RW L RGV R EHK D Y LARKOQ |
WKHUDSLHV LV HITHFWLYH LQ UHJXODWLQ

)XUWKWMKHHGLWHUUDRWMHEG ' LHWKHDUW KH
H D W ISIW WHEHRNHRW U D G L W DRAQKIIDE LRMB HR S
IURFRXQWBRHGHWKBHGLWHUUBHMMDE® O X
6SDL@DDQ 6RXWKHIHHFHKLS/OD QW KD WRMEL F
LQUXLWHIHWDEIORIGHW DLQWIXPRXWWHH @OWQ G
HIWWRUIJRQLRHZLWK VERQGERXOWRQVXPHG
PRGHUDWH DPRXQWY DQG OLPLWHG UHG

7TKHGHYHORSPH@BURIJUHVRLB@UHVV VKO U
ELRORIBIIMWIOZDAVILQIODPPDRLBQ W MWHDWQ/G
+\SRWKDOCIDRLFLDUA3S$ G\VUHJIXOZWHRMH \
FRPSRQHOWMWRBHG'LHW JILEURIPHID IMQG
SRO\SKHQRRPRYWULBRWKHD QWL LQIODPPQUE
DQWLR[EG QA WWAR F LODIWWK& HE/IHR O R $ IDRADKOZ D
$FFRUGLVMQKIBAG'LHWQL T XSO L W LMRBWIKEY BQ G
PDQDJH GHSUHVVLRQ DQG LWV UHODWHG

D

D

D

/R U\

y

VH¥HKDYLBRXWLY DWAVRKCH URSLILQIWRKEGIQLWLY

)V EHKDYLRMWKBI® D&% 7 ZKLFKRFXVHWQ SRVLWLY

LFPIOKDYLRRKDQJH UHFH@RFKUDQHMYLHRXQG
KLXEHUWDRQWYLGHQ@FKDM$ UHGKRVGHSUHVVLY

WLR\PSWRPE GXCRY S D UHGVKV X FO URIUZ D B\L VW

V. FRQW UIRD®R G H UBMAKIL JEH U W DHYQGH Q\W K W V

S WH I ITHFIVUW LPL@IRVKRRH. % 7% $DLPWRD SURYLGH
SV\FKRHGXFDEWLLRSURMBJIDIJHPHQWOHDVXUDE:
DFW LY LAVWHO/XEFRHW L YW WE WV WRWQ \GNMH SUHV VLR (
GLGHQWRML VLG HJIDWLYIHQ IRURKEWKDYLRX L

QI KDQDH)GHPDQDUHOD SHWHD @ HH LW K HB'S BiHJ

O VHOI PRQLWA@RNLYEWMGX®RUFRPSOH J

IXQFWLIRQDORY D OXHV IRFXWHGY HQZWH BB E\

O\ WKHUDSSORISYUFRW G L W LRQLIQFIBQEMILQV

J\ ZLWEDLOFWLYOLOMGPRRGPRQLWRURQDRZAHG
VFKHGXBLBQMR\DEROML Y IWRLAHSURFRRGD QG

G SUHYHQW XQKHDOWK\ KDELWYV

IG

W\ &R P S D UHLGNEK% 7% $LW LP S OBHNNH VR XUFH LQWH

H DQEDEHGHOLYHIRKE F IE UL HWHID L QXY S8/D \R |

H %$WUDLRMIQVRUBIURGXRNBFREPRY LQIWRLRL

J B PoABMIOR.Q B OVHE® ALLBRAHVUND S K VW WLHIEIR Q W WIRV W
%$8&% DQSKDUPDFRWRBUQ®EA G XFHiJ D VDL YHHF W
ZKLOHPSURYHPHQS\RN LWLIYHFW DQKHGROLD
OLP L \%SIEF W L YOUWHH V RIDWIXE F R UWH FLICRIDVK H
EUDLIPSURYSQHDVEXUWMBHWLPH ORGHUDWH
FHUWDRIGWLGHQRKRZWKDRWW H U Q H W EIDMHE
PRVRMRP PR Q8D FWW VSEGE WK/ LPLBDOHFW L WAR H V
IDFH WR IDFH VHVVLRQV

)

D

D

*URXS ED¥$LGUHFRPPH QIW&ESIULPDMWYHDWPH Q
IRWPLOBWPRGHUBWEUHVYLREULQF LVBIOKMW Y H
UHFH@EWPARGDSWHRBROQGDWEGXDYLRBREE

UH O D%SH)G% % DQRY B OS UR IVARKQ K D @GAHTWD O L W\
DQGPSURMRSWRRINEHSUHVXVRGBEWUDWMRLH\
FKDQX®KHD GI\WW\KQE LD RQFRXUDIKHUHQFF
WBHG'LHIWBEQW W B WFD G HG HOUWMNW K URKQK
SHUVR@HE EDVSHID W I FDUPEDWWR QGLY LRBXD O
JURXS WKHUDSLHYV

$ VLIQLILVWFDBEDO ORRGQRRGULIXD\GHVLIQAG
(XURSMRQGHUVWERE®FWRR @ $WRPSURWHKH
GLHWDORMRQWKRXYHAKHSUHVWERGG URYWRD W
WKHWBS RV LWLIVHRIY % $ RUGWRBP SURNKRMRR G
D (VQIG\ L H WRDXUN F R% MWW IWKGILUBIQ H HI® U H V H DRUIF K

OH) % %R HVWIV I HFW L YIHBWH YW UFHR@QW HHWSH FLQO O\
5L@IRZ DQG PLGGOH LQFRPH FRXQWULHYV

K

PHDW FRQVXPSWLRQ

H

\V

HITHFWVY RQ GLHW TXDOLW\
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4 5-CHU FQIOH 13PUJOBCE / VIRUPO4 FDVSIX
JO43)- BOLB

&ULWLFDO 5ROH RI /RFDO 3URWHLQ 6RXUFHYV

6ULDQNDW[SHULHQWILDIL I L FE QDI HMI RR G
DQGQXWULWIHEQYUIGXKHWRHFRQRPLOVWDEL
FOLPDYA\DHJL D E LDDQGYW U X F WDHDIND H VVGI R R G
VAV W HPHO W K R X¥IKO R WLYHD L O D EKLEDMKW VW R U L
EHH@GHTX DWW K DWLRQBOHA HWDIHDOL
SDUW L F XSQIRWCE G® T X DFK P D LIDAR Q F HAJRR Q J
Y X0 QHUDEDHO D WHLHRGRFBEBFHWR®R QLPDO VR
IRRGBHFOL@LHW BUYHUVRL@QAQFUHDVRRG
SULFHWYHKHLIKWH@HKEBULVRI SURWHLQ H
PDOQXWULWLRQ DQG PLFURQXWULHQW G

7KLDUW LKIQIK O L D/ Q W K H VREXHW HY'W G H Q|F H

RQSURWHL@QGQXWULWHRRULWSULDQNDQG
HY D O XDWKH/RCRHORFDDWDD L O SRR N RY U F H
LOQFOXGIGDLUVLVKHULSRXOWWHIXPHWDQG
DTXDFXOWRMWUHQJW KGHLHWD KD OLWLGHQ
LOQGLFDWMAKDW QXWULWLRQ VH®VUWEXE W
LOWHUYHQWPBQWKRSGRGXFW.\RWHPYQG
SROLF\ GUGYH@ DELYHUVLILFDWURW HB DI
VLIQLILFD Q@D QFISXEOLKHDOWRXWFRPH
6WUHQJW KOIRORSIDR W M L\OW H PWV K H U H IFRUILLHW L
WR DFKLHYLQJ VXVWDLQDEOH QXWULWLR

YRR®HF X UMM I L QDG FRQ G L WEZKQ FIXKCBH R S G
KD Y$K\V L VRE LID@E FRQRPEFHW R X | | L F IMDQ M
DQ®XW U LVWRFRRH K PW H VG\L H WQRN GR'UW QD FW L
DQ & H D O W KNH$ 2 +RZHYHRRGHF X DLO\R Q
GRHQRWXDUDQ@X¥WULWHLRQUILWWULWHRRU
HPSKDVIQRRQ ORRBY DL O DEEX WA BR H WIDXUD\O L

OLW\

FDOO\
Al

XUFEH
6ULDQNREDWKLVWRURFRDOH¥RBPHQGDEORIUHYYV

HHBPWHUQRGF KL QG D OWKG LF D WRODWIRUH JLRQ
HIyﬁ/\t%%}ggy\guUWKHGHMMWQRR/LKFRFEMJLQQLL@.
KDYMLJQLILFDIQWRSKRKEHKRRE FFHBQ G
DIIRUGDELRW®% D QN IDWLRRDQAQWHUQDYV
DVVHVVPHRSRADWUHDRRGQVHFXUWQL@&/GHFOLQF
v GLHWBUYHUWDWWLFDPROADRZ LQFRRHVHKRC
)3
= H
XUDO

v
FDO
Q VHEXULW\ LQ 6UL /DQND

H

Y H
H

L WA
WA

QXWULHQW DGHTXDF\ DQG XWLOL]DWLR

P +HUIRUWK HW DO
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3URWHVRQHVVHQWRBOWR QX MLHXALQWE UW LV \
JURZWKPPXQHXQFW LKRRUPRQNQWKHNQY\P DV
DFWLDPIQB\RIQLWHYHORSPHDW ,QDGHTX

SURWHQ QY DH\\HS H F LOXUWL\QUHJIJQDEBRKLOGKRAG

DGROHVFHOQRHPSDUWRZWKHGXERPXQLWO G
FRPSURPQRRBJ WSHIURRG XFWKXMWQV XURQHT X
SURWHLQ LQWDNH LV FHQWUDO WR LPSU

& X U U HEQWD WRX U D O Q X W UDW GRIR W HQ @ D NGB U
/DQND

6UL /DQND IDFHV D WULSOH EXUGHQ RI
8QGHUQXWULWLRQ VWXQWLQJ DQG ZD

OLFURQXWEHHFWHQEDHWLFXOBQOINLFLH

DQHPLD
5LVLQRQ FRPPXQLFIDEHDHIEW O L Q MHESR R
GLHW TXDOLW\

$FFRUGWBWKEULD QN'BIPRJUD SBQB H D OBKK Y
"+6 DSSUR[LPDWHOFK L O GUMERH IUY BH U
VW X Q WIHEG ZHUHKQGHUZHISIKMWP LD HPDL
SUHYD ®P@WZIRPH@®IUHSURGXBWDYH3R X Q
FKLOGUH@LVWUVHDOWK
QDWLRQZXGHHD\WRQJRLABFRQRMBILAV UXSWDR
OLNHO\ H[DFHUEDWHG QXWULWLRQDO YX

"LHW DWW H@QAD Q NDUKH D YE®Q W HRUM G H G
FHUHDO EFR/GRR QW U L E/X\W V @.D QW\RLCDOCROMUF D
EXWIWKQ@FNRQHTXBWRWGEILYH U VDW\Z D U Gif
DO "XULGHULRGVFRQR KD GVKRXVHKR
WHQ\GRIH G XFRIQVXPSWIDRQ PDO VRRKAGAK FB YV
PLONVKJIJIWQ®HDEXMWKLIJKARVWRUO®ED Q

7 K LWK LU WF U H BAKKHY \RNS U R WIHQ\DX | | L FIL @
KLGGKXQJHEKDUDFWHEURILHGR Q X VGUL HBLWH
GHVSLWH DGHTXDWH FDORULF LQWDNH )

BURWHLQ 4XDOLW\ DQG ,WV ,PSRUWDQFH

SURWHXQOGWSHQRYDPLQBFLERPSRVLWQR
GLJHVWLSELICADAD VRRREW\SLFBORY LFGRHP S O K
SURW F RQW D DQL@MG LV S H @\PDL EXEH A\D G H T X [
SURSRUWBRQV ,QFRRQW LPIRWS/O D HWR W IDILG
OLPLW@RIRWPRUHVVHQMPLLIRFLEXWD Q@ FKLH
DGHTXDWH TXDOLW\ ZKHQ FRPELQHG DSS
+LJK TXDOLW\ SURWHLQ FRQWULEXWHV W
JLQHDU JURZWK LQ FKLOGUHQ

,PSURYHG PXVFOH PDLQWHQDQFH

SOWKRXIKGDW

XHe (QKDQFHG LPPXQH UHVSRQVH
VLFe 3UHYHQWLRQ RI VDUFRSHQLD LQ HOGHUO
DWH %HWWHU SUHJQDQF\ RXWFRPHV
D

$QLPDO VRMRG\WOVBURYL&HIJKCBLRDYDLODE
WRLFUR QX WU FEQAMRIQ Q FD O F LKIPW D BL QD Q G
R Y HYV B RIBQUDD KGD R WKO R KW FRRHAMDP S &H P H
LURIQRM QLPIRRGRDWLIQLILAKILQWEEVRUSWLR
UDWHV FRPSDUHG WR QRQ KHPH LURQ IURP
7KXVSURPRWDQ B T X DLVQKV DRIIHE RKV D Q L P D@ G
FRPSOHPHGW®DRWR W H QM WLEPSUR YRYQHU D O C
GLHWDU\ TXDOLW\

D

5ROH RI /RFDO 3URWHLQ 6RXUFHV LQ 6UL /D

'DLU\ 6HFWRU
OLONQ GDLBURGXBWIWLPKRXURHKLIK ELRORJL
YDOSHRWHDQFLXIPWDBLQDQ® LERIOBHIXQOD U
GDLERQVXPSWRRBHRVVRFLDWHES UR ER® H
PLQHUDHQVDWGKLOBRZWEKW FRPHYXHW O
BUDQNISDULVUMFWRBRPLQDEMWEBDOOKROG
IDUPHYRZHY BR P HVSWLEG X FRHLIRRY ®SRUW LR Q
RI QDWLR@®®PDQ®HDGLMPRUHOLDREMPSRUWYV
BWUHQJWKEREQEIDLUY\VWHRPYKURXIRSURYHG
EUHHGLQHGLDQBDQDJHP B QWF WALEXEGKDQFH
ERWRUPHQFRPIY &R XV HKROWU MHIERQERD\O O
P D9 PXGRLVURQ DO WR QW U L BYRHPHQHFRQRPLF
V WH.®S RLZH B R HQ ®/U B KDF SWOR YALKLIY B W U LRIKIMWRRR P H V
1QF5XHO HW DO

)

41\ )LVKHULHV DQG $TXDFXOWXUH
H )LVKWR QR IWKRRVBXOWXDPFHBWOG® XWULWLRQ
QVLPSRUWSIURWWR®UAHXB ULDQNDWS UR Y L & HIK
] TXDOSWRWRP®JIDIDWIWRLOAM.WDPLIQRGLRAG
HGQLQF KLO\HMHG 6PDQQGLJIHQRMS H F DHAH
HV SDUWLFR® WO H QWR BMHIDE @ V X PHGR OWKHUHE\
0 QS UR ELODQE BN L)BU R Q X W,\QLODNINED F X ODWX®E H
VPDOO VAD/XHUEBQVLJIQLILFEHQWD® BGH HWD U\
GLYHUSDWWLFXQDUUBRPPXQLWYHEHQBRP
NHOREVDWXGLBGLFDWKHNY FUHDIVMERQVXPSWLR
QDUHGXFH\FURQXWHIHPMWH Q BIGHPASUR FHRRU QLW LY
ORKWFRPHV LQ FKLOGUHQ 7KLOVWHG HW DO

D

N

) F\

QFLHV

$23RXOWU\ DQG (JJV
(JIVDUBPIIRUGDEOWMULHQW GHEQGHDEFHSWDEC

L QD F X RBRP P XY U\T¥WHRRQ WHDR. DS O B WRIWHAKROLQH
YLWDPLQ $ YLWDPLQ ' DQG HVVHQWLDO ID)

Q0 $ UDQGRP LWHIG®HP RQ VW WDKIHBIFRQV XP SWLR

{WNLJQLILFDRSWRY HEGR ZWRKX W FRPBRFRQJARXQJ

WHRKLOGIDHOQ RWWWL % DFN\BBEOSWRGXFM)LRQ

HV U X UBUZD Q NKDD W K$IR W H QWRL@IOD EFRHAKKR X VH K R O C

YHLQFRPH DQG GLUHFW SURWHLQ DFFHVV

U RSUWRMRWHLIQLIQ F O X VYR ® RIRFOD®U R J U FRX @ BD

R FRVW HIIHFWULYWWHRD GG UHSAYRWHDSWPRQJ
FKLOGUHQ
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/HIXPHV DQG 7UDGLWLRQDO 30DQW 3URW
6UMDQNEBQLHWYDGLWLRROX@&M) WAIIVERZSHD
FKLENSBHRBWUHHQ@DPHIXPHNVUHP SR U WID@W
EDVHGURWHMRXUFBQGDOVBURGH ILEHDQG
PLFURQXWULHQWYV
KLOHODQWRWHILIMKDYMOLJKOARAHWALIHVWL
FRPSDUM®RDQLPBWRWHERYELQLFHIUHIXQOWK
OHJXPHRSURYDHY. QIRF LEED O D @EHR Y HUBDIORW H
TXDODW2 SHYLWDWIUDQIWILRWBODFWL
FDXSSRAXWWDLOQDQEBEAB W XDHOHOUR S QLOMUH V)
VWUDWHJILHYV

IXWULWLRQ 6HQVLWLYH $JULFXOWXUH DV

IXWULWLRQ WHQVEXIWNWHD UIRR BSU R G X F W
JR D @NVWXKX W U L R XRUFROSHKHHOD O '"LYHUVLI
IDUPLQU\WVWHPWKDWQFOXBWRS\OLYHVWREE
DTXDFXOWDXYEHHQKRZWR P SURGHHW®WUYH UV
DQG PLFURQXWULHQW LQWDNH
3RWHQWLDO VWUDWHJILHV LQ 6UL /DQND
,QWHJUDWHG FURS OLYHVWRFN V\VWHP
+RPH JDUGHQV ZLWK VPDOO OLYHVWRF
&RPPXQLW\ EDVHG DTXDFXOWXUH
BWUHQJWKHQHG GDLU\ YDOXH FKDLQV

6 X FR/\VWHIRPY KD QUFHIV L O IDHIQE MDD R P VK R F N
DQG OLP DWW LDEAOLOMSURYDROBHWRGLYHU
SURWHLQ VRXUFHYV

(FRQRPLF &ULVLV DQG ,WV ,PSDFW RQ 'LH

7KH HFRQR FUR VIQ/ULD Q NIDH V X QLG U H Q
GHSUHFLD®ICRQN DRYX S SPK D IGQ VU X SW RRQV
%DQN YJRRGULEBI|OD®ILRSU R S R U WL RHFDW
DQLPDO VRXUFH IRRGV
7KH-RUOPRR@URJUDPPH UHSRUWKDOWDQ\
KRXVHKRGRSWRGSLQW UDWHIER YV H G X FRIQD O
IUHTXHRE®LPLBURWHLORBRGRK HVEHKD Y LR
VKLIFDV& D YBIR QJ WFHRWDPY/ H T X HRIF K VDWER Z W@ G
PDWHUQDO KHDOWK

6WUHQJW KGRR KV VB UR W ISIUR G X F VE DRQH G X F
GHSHQGHRGB\LPSRUW®GH QKD Q ®H W L R IRIRGB
VRYHUHLJQW\

$GGUHVVLORUGGHQ+XQJHU 7TKURXJK3URWH
'LYHUVLILFDWLRQ

+LGGHXQJIHIHIHWARPLFUR QX WaHILHFRLW QR KB
LP SDKH D OM K K FRYW VI Q)M 2 3URWHLQ
IRRGV SOD\ D FULWLFDO UROH LQ DGGUH
JURQ GHILFLHQF\ DQHPLD

9LWDPLQ % GHILFLHQF\

=LQF GHILFLHQF\

&DOFLXP LQVXIILFLHQF\

$QLPDO VRREBNURYLGAHKELRDY D LIGRLJP®H
WKHVBIXWULHQURW  $OO0OHQ (YHQVPDO
LPSURYHPH@WFHWW XWULHQW GR\VQWRIRU F H

HLEROLF\ ,PSOLFDWLRQV DQG )XWXUH 'LUHFWI
W ,PSURYEQBWHQRGQXWUMMERQIPBUIDQNDHTXLUHYV
PXOWLVHFWRUDO FROODERUDWLRQ
,QYHVWPHQW LQ VPDOOKROGHU GDLU\ DQ
ELOLWSDQVRRFKRR®G GLISURJU DLW O X LIWIQ G
PLON
LQ 3URPRWLRQ RI EDFN\DUG SRXOWU\ DQG D
FHV 1XWULWLRQ HGXFDWLRQ FDPSDLJQV
VLRQG6WUHQJIJWKHQLQJ YDOXH FKDLQV WR UHGX

SROUENDPHZRRNYWOLDQULFXCOSWR G K BDWALYN KV \
QXWULWLRQ REMHFWLYHV WR HQVXUH VXVW

6XPPDU\

3URW IDIQE X W U L WH RQUDR WK HQWWBQLDQND V

D SSVE DKW B OFRSHF BRRPKAVLOLHREBHDORULF

DGHTXDPM\QRBHW KSIULP DRR Q F HOMY KBIDW LR QD C
LRQHY KQHWD XD O LSADUW L F XDDRMIBILY H U DIQ/G\
LHBLFURQXWULHQW DGHTXDF\ UHTXLUHV XUJF

/RFDSURWMRBR®UFHYFO X GO L VKU LR XOW U\
LWOHJIXPBDW®TXDFXOWXHWX VW D L GIDEOKH DN R

LPSURGHHWIOMDOLOMUHQJIWKWRHMNVWHPV
L Q FAOKAUERX JIQ XWULWLRQ VHRMLMEXYCHA SR FLHV
V UHVHDUFK GULDHQRYDWLRR®G FRPPXQLW\
N HQJDJHPHRDMQVLJIQLILFDH@WOQ PHD WLRDBOO

EHLQJ

6ULDQNDSDWKZBARZDUBSUR Y®®B ULWLRHWD
V EULGJIJDQULFXO®WXEOKEDOWRGROLFQVXULQJ
VHDFFHWW I IRUGDEIDI TXDHURW HQ®R RHUH D\
GLHWDRDOWVDQLQYHVW AW DWLR®WXUH
KXPDQ FDSLWDO
WDU\ 3URWHLQ ,QWDNH
SHIHUHQFHYV
Fle 'URU $OOH®Q 7KHLPSRUWRIQPH P DO
VRXURRGRBKLOBWULRXR@OLEWULWLRQ

p

HH3O \
¢ )$2 'LHW DSUAR WHX.DOH WD O X DLW RFD Q
QXWULWLRQ )$2 )RRG DQG 1XWULWLRQ 3L
)$2 7K 6 W DRU)HR R 6 H F X LDLQMBX W U LMV R €
:RUOG

+HUIRUWN B DI 9HQNBWHW O &RVIVNQ G
DIIRUGD RLOH DO WKNWD/Q F @R EB®DOWK

H H

+DXX¥ +°VWPD®¥R +DUVWDG %RYLQH
PLANKXPDQXWUL\WS RGY HD ODAMXA VHD V H

[ Qe ,DQQRMWM IHWD O (JJLGHDUPRPSOHPHQWEL
IHHGLQJ DQG FKLOG JURZWK 3HGLDWULF\
e -D\DZDUGHE@WO "LHWBDWWH®@ QN QND
N %0& 3XEOLF +HDOWK

ULFLQLVRIUHDOBK.DQND
VVLQEXUYH\ 5HSRUW
7KLOVBVHEH WO

JRRG 6HFXULW\
42 SURWBR@PLQBRFLGHTXLUHPHQW\
KXPDQ QXWULWLRQ

:RUOG %DQN 6UL /DQND '"HYHORSPH(
)3 6UL /DQND )RRG 6HFXULW\ $VVH\

IDWLRIDOMULWLF

JLVEBEQGRR®HF XUOARED O

O
1V

FDQ VXEVWDQWLDOO\ UHGXFH PLFURQXW

ULHQW JDSV
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$BO/ VIO) FND: PV&BU-FTT

$SSHWLWH UHJXODWLQJ HITHFWV RI QXWV LQ R
SDQGRPLIHG FRQWUROOHG FURVV RYHU DI

2YHUZHLDRWEHVLW\EBEFRPAOPDMRKBDOWKFU
ZRUOGZIZAMRHDURQH W KRIBE LD QN DG X O W
QRZODVVIDVRYGIUZH IRIRWHVEILQLVRIYMDOWK
&HQVXV YRULQGLYLGKDIXYR JFDORULH
UHVW U IZFW BKeVD Q D J H P HSIVD QWK WAL Q JJOUHH D W H V
FKDO OHQRH KHUHDRWHWHQKBHUVLVWYQIWHU
DQGIRRGFUDYLQUKDRFFXBHWZGPMDL@HDOV
*RGZLQBIOV 7KLYVZKHUBSSHWUMWHKODWL
EHFRPIHVULWLEPSRUW IVGWE L OWWN HIX OD0Q G
VDWLVIEH®ZHHWP®DOFNDQGHWHUPEZ®&HWK DU
SHUVRKXFFHVVIX®OFWRWKH IGL HW 80D @ U
DEDQGRE@/XMWRQEHDUKEK@HIHU 1%WW QBIG
QXWULHQWGEMQWLHMWIXV L Q INDHHHIEQ FOR VB G L
KDUGHQHREDU\ZDOODUHUHPDUNDBQFKLQ
PRQRXQVDWX DMBBSBO\XQVDW X LLDWME L GV
SURWBIQ®G LHWDREWRPSRQHRQ@RZWR QKD QFH
VDWLHMKRURXPRKKOWLSKNVLRORJIRABPIODQLVP

*RQODOYHV HW DO 5RV

3UHYLRXHWVHDWKKS SRUMWILYSSURDFK X G LKDW H
GHPRQVW WXIBES OD FDQERK\G ZDWBYRFDDBW
EUHD N ILDQ/AV H D V H GRFDWPLRHIWXF B VS HS W k@ B Q G
JOXFDJRGIWHGER Y HU ZH DIV AKH VD O

ZKLOWPREPWEHHHQKRZWRPSURYSHSHWLWH UH
KRUPR@MHVSRQRRPSDUWE DUERK\GUDWHQBEFW
&DUWWO $GGLW L RMNVOIORIFRUHBQ QX RIL O
KDVGHPRQVW WD MARB/@F KR O H F\V WURHQ I IDYKIH \
KRUPRQB YR OLYGV® W LIW'Q D O3\ P DHMD O

+RZHYHIHV S MWKHHOO G R F X PHDQMLHHIGWH FRMYD X W \
VXFBW OPRQ®W H3Q QX WDQ @D XQWIVML QWHUQD YV
UHVHDYRAKIHZVWXGKBYWSHFLILFDPQQSIED Q XV
DQGDVKHZXWWKIDWHLGHDYDLOMDERUGDEQE
FXOWXUDOO\ IDPLOLDU LQ 6UL /DQND

VLV

RQ
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7K LWH YV HDIDFK\S D U W L F X DDQULO L FIDYQMDK EW W K
SHDQOWBD VK HZRV V IQKW US H Q@ WUOLHEKS URWHLOH |HUHQFHV
ILEHQ X QVDW X UDWRBGL GWK VYWR XW&HRUHWLFDOO\

S UR P RWDHV L\HHW\- L H QMWL GH Q F H WVASRM K HOLRFF D O Q \ OLQL VRNH#H D CDMKH S D U W PRHONQ VXY 6W D W LV W

DFFHVVQEQMHPDLRNVDURFKUWKHURRURPPRQ 1RQ&RPPXQLFDEHD VHWND FWEXU Y H\
PLVFRQFHSWKDBAOQWRR QWU LWE RRMHIKW L R IWHQ 67(366XUYHAULDQNBXPDWEKULQWBYWWG
GLVFRXUWIUGILW L BXORQF RUSRWIKMPQWRLIKW  gRORPER 6%1

PDQDJHPIBSQWHXVLIKOLIWWHBABHGRRIORFDWXG|LHV

WKFWEURYIHGHGHQFH PONGDARUWE RS XODW LRQ’VRGZLQ SREHUW¥RRVKPD®GHUQ +RQJ
7TKLYUDQGRPLWKGWHH BURVVROYRXWHHGLWOLDO g < OL[HAXWUD\ 3URP RWBHW L HIL\O H
DLPHWRDVVHD‘QGFRPSDUV\’-KI'EDSSHWUWB'IXODWLQ@DLQWDBWRR@XFRN@GQVXOQ@DOWK\
HITHFWORFDDYDRLOBHOR OW G DV KHZKDNH 2EHVBQG@YHUZHIBEXOMI7ZR $UPDQGRPL]HG
RYHUZHDIX®EHVHGCXOWMYGNRGHWHU RZIKHW KH U &RQWURODBRXU@GMDOIGLF)RRG

WKHYXW EDAKHDONHV ARQX O BN EN H T XSHRQRW D O KWWSV GRL RUJ MPI

HQHUJ\L @OWDBINBP HDDQ® RVVHWQVRWWULEXWHYV

RI'VKDNHV e &DUWHWULGO0 %XFNOH\7D®B <5RJIHUVV%
6WXG\ '"HVLJIQ &RDWHVO $FXWHHGLRUWRBOPRQGV
$ UDQGRPLWHKGEGHH PWRVYV MYEKWHGL QU EZDY FRPSDUM®RD FDUERK\GUDWN EDRNPGURYHV
FRQGXFANMG RYHUZHRIRWHVIHG XORMWD @0, DSSHWLWH UHKRUPRQEQWRORHITHRMVHOI

s NJ PtPHDQDJH s \HDUWV UHSRUD$ISH WL DWE RIDWQ GRP IRRHBWUR OO
3D UW L F IDS/D\@ WAGKHU@\WM X G1\ V IVDVVWKH S D U EWH G WULDO (XURSHDQ-RXUQDORI IXWULWLR
RQH ZHADW KRXMWU L RGJL D FKLVWWHRQVXPHG KWWSV GRL RUJ \%
ROQRIWKUHWRFD®RDNFY NFDDSHDQWXHKWD NH
FDVKNEDNHDFDUERK\G U DARIQ WHRKONGS SHWLWH3DVPDQ - +HLPHULBSKELQ&KD 9DQHQ%HUJ
VHQVDWAHRUWWUDFRMBWKUKRXWWLQJ PP 5 2 6KHD *DPEHQOtHQGUENYV (LQHUKBQG
ILVXBQDORBEHDOHNG6 PHDVXUKZDJIHU IXOOQHVVWFRWWHLIHU*  O0HQQHQ, 7TKHIITHFW
GHVMWHRD®WURVSHFRQYXPSWORBQWLHW\ 3RVW RHBYHBQQHXRLROQA  LWIERUHOHBW@HSSHWLW
HQHUWQWENWVVHVYIHIYWDQGD OXIQEWRYLGHG VHQVDWRA@RWQIXWRUPRQHWRVW PHQRSDX
WKUHH KRXUV DIWHU WKH WHVW VKDNH RYHUZHERPWQLSLGHD ODMMCGLVHDVH
KWWSV GRL RUJ ;

HVILQGLQJV
e %RVBKIDQX@EDVKNEDNWMIQLILVXSWONYVHG
DSSHWLAURNMOY 8$ 6P HD VX UFHR\P S D UM B/ K H
FRQWURO VKDNH S
e 2QOWKBHDQXWVEBE M VLIQLILFID®XFWQRQ
SRVW PHQBUUQ W IDNW KK XE V H T XGHQUFXK
JLYLQJ LW DQ DGGHG DGYDQWDJH RYHU WKH FDVKHZ VKDNH

e BHQVRWYDOXDWIKRZHG/WURQJIJARWVXRAHU
SUHIHUHOW K$H D QKD N LH G RD@QN S
VXJIJHVWLQJ JRRG DFFHSWDELOLW\ IRU UHDO ZRUOG XVH

:K\ 'RHV 7KLV ODWWHU"
7KHVIHQ G LRLUYK O MWIKSW D F WSLFAWD B (RVYQ BW EDVHG
VKDNBVD VLPS®HFHVVEEBWDWUDWRHEHLJKW
PDQDJHP HQWHO S M RQWKRQ@JH U E HWDHKQ
PHDOV SHD@&EDNVKWXDNFARXQBSRYBRQJ WHUP
DGKHUHQFBORULH FR®WVHWAKGEHHD® X/\W D NLHQ
SDUWLBX®RQVWDGWHE®SQHWYSBYVLIMSISHWLWH
DQ® HG XF3RVAMHDI®Q H ULJQ W DZAKH. @D \ERY L Q\IK H
PRVSW H | H IRBHIGIDRPQR QSID U W L F L7SOWKRZO/R FD O O\
DYDLODHAH G FEK@NV XIFFMHGWSTHDOHOWDK L J K|O \
SURPLVYQDARULQGLYL®OmMM®VLRYHUZH RIKW
REHVLW\
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[ VAR #VNEUO*TTVF *

( VEXOHA4D PPM 5PXBE ) FBM FS' PPE &OANSPON FOT

+LIJKOLJKWYV IURP D 6FKRRO %DVHG 1XWULYV

+HDOWK\

1 XWI* LHHQ 6FKRROB LRMIFW

1IXWUL*UHHQB8BPRRAHIVQL QLW L DWQF¥HKK® GH
WKH6FKRR™MUGHQLRQG)RRG/LWHUDFYRMH
LPSOHPHQWH®@KHHSDUWPHRIW XWULWLEAQ

6FKRROV +HDOWK\ )XWXUH

7KLYLW X DRALUKQ LWKWYVIHQWHWRPSURKKILOGUH
IRRGLWHNOBAKWHFKRIRREQYLURQPHIQRFFSEW\RY LG
D Q G H\DHFOW WMRQUIR P RKWHHD O MVIKW K Q EVWD\Q & H W Y\RHRLG
FKRLFHV IURP DQ HDUO\ DJH

7TRDGGUMMMDW FKRRO HOMWHIGU Y ZQW.PEE@QHPHQYV
U DFURYVHWHFKRRGEWR O ORDIUMWIKMHD FW L Y& WQ HYH L
FWGXULQJ WKH LQWHUYHQWLRQ SHULRG

7TKLYLW XDRALURQ LWKWYVIHQWHWRPSURKKILOGUH

"LHWHWMBDWDPEBQLYHURIBWADQNDKHURMHFWRROGLWHDNQ@QGB®AKWFKRIRREQYLUR QPHKQRIFSQW\R Y L G

DLPHRPSURYWXGHOQRRWLWHWEDEPSURYL
WKH VFKRRO IRRG HQYLURQPHQW

. H FRP SRQHQW RI VKH LOVIHUYHOURQ

QJD Q G H\DHOW WMBQUIR P RKMHD O MVIKW K@ EWD\Q & H W WRHRLG
FKRLFHVY IURP DQ HDUO\ DJH

+ IXWULWLRQ 6HQVLWLYH 6FKRRO *DUGHQVY WDEQKLQJ 1 XWIVIRQ VHOVMIXH VFKRRQJ DUGHQV

8VLQJDUGHRWD KDQGV ®EBDUQWRBMRFRQQH
VWXGHQWYV ZLWK KHDOWK\ IRRGV

e +HDOWK\ 6FKRRO &DQWHHQV
3URPRWLQJ KHDOWK\ DQG VDIH IRRG LQ
e IXWULWLRQ (GXFDWLRQ
'"HOLYMHRR®LWHBEREOFHSWRVKNFKRRRPPXQL

FW

7KH VAKRROJDUGHQIQI FRP SROHOWR! WKLY [OMYHMRQ

e PPAG Wy |PRG @MDR P RQJ WXGHQW E\
HWEZEQKIQU" D P VAKRROJDUEHQ 7KH JDUWGHQ Z 1@

W\ VHYH DV D SWDPAEDO SOMRIP  \R IQWAILDM  QXWIMRQ

HTXLSSW®BHPLWKKNQRZOHIBIENLQBNFHVWDR)\ HGXFDMRQ Z IW KDQGV RQ DJUEXGXIDCDPRYVHY | RWMUIQJ

PDNH LQIRUPHG GLHWDU\ GHFLVLRQV

UDFNI LRXQG

0 DOXWMRQ DQG XQKHD®M\ |RRG KDEIW DP RQJ FKIGHHQ
KDYH EHHQ LORUHDMQJ WDSIGO 1Q UHFHQWA HDW/ ) DRRWY/
VXFK DV LORHDVHG FRQUXP SWRQ R IDWMRRG UHGXFHG
IQBNH Rl TXIW DQG YHIHBE®N DQG XQKHDIM\ VFKRRO
IRRG HQYLLRQP HQW KDYH FRQWEXWG VR WLV JURZ LQJ
SIREGP ,QDGGMRQ TP WG NORZ BIGIH RI KHDOK\ |RRG
FKRIFHV DP RQJ VWXGHQW P IQIP DOIRFXY RQ QXWIMRQ LQ
WH WKRRO FXUIEXOP DQG LQDGHTXDWM QXWIMRQ
NQRZ ®IGIH DP RQJ WDFKHY/ P DNH IMKDUGHUVR SURP RWM

KHDOM\ HDWQJ

D GHHSHU XQGHUAMQGQJ RI WH YDGH RI TLHWK KHDOK\
IRRGV
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[ VB #VNEUO*TTVF *

6FKRRQIDUEHQ DV D GIDULQ) VIRRO &RQGXPIRI QXWIVIRQ SLRP RURQ DFVIYIVIHV

7KLV FRP SRQHQAY GHVLIQHG VR GHIYHUIRRG

QMDR FROFHSWAR WH VAKRROFRP P XQIW  HTXISSIQU
WHP Z W WH NORZ BIGIH DQG W@ QHRHWDU VR P DNH
IQIRWP HG GIHVY GHAMRQV

3URP RIQJ KHDOK\ VFKRROFDQVIAHQV

7KH KHDOM\ \FKRRO FDQMHQ FRP SRQHQWLY IRFXV RQ
HTXISSIQ) WH VAKRROFRP P XQW Z W WH NQRZ BIGIH
DQG W@ QHAHWDU VR SLRYIGH KHDOMIHU P HDORSWRQV
Z KIBI SIRP RWQJ [RRG VDI HW DQG K\ JIHQH SUDPAFHV

7UDLQLQJ SURJUDPV IRU
VFKRRO FDQWHHQ FRPPLWWHH
PHPEHUYV

% LOWAILDVIQ) VKHVH SLDPFHV LOVR HYHU GD\ VFKRRO
@H WKRRY FDQ S@ D SLYRWO LR®I LQ WKDSLQJ
@ HRQJ KHDOK\ EHKDYLRU/ DQG SLRP RVIQJ QXVUIMRQ
VHOUWIYH HGXFDVIRQ | RUI XVKUH J HQHUDVIRQV
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[ VB #VNEUO*TTVF *

5 HWHDUFK 7HDP

BXSSRUMG E\ D JWDQW LRP VKH 1 HWB1) RXQGDVIRQ | RUVKH WXG. Rl SUIREGP VLQ VKH
Z RUTS / DXVDQQH 6Z LWHUDQG
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[ VB #VNEUO*TTVF *
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[ VLB #VNELUO*TTVF *

&RXQAORI VKH 1 XWIMRQ 6 RAHW RI 6 UL/ DQND

3UHVLGHQW
3URI .XPDUL 0 5DWKQD\DNH

9LFH 3UHVLGHQW
‘U 6.1 'H 6 -HHZDNDUDWKQH

-RLQW 6HFUHWDULHYV
‘U 6 HHUDVLQJKH
oOv 8GDUD 'DVVDQD\DNH

TUHDVXUHU
‘U 7KLODQND 5DQDWKXQJD

(GLWRU
'U 7KXVKDQWKL 3HUHUD

&RXQFLO OHPEHUYV
3URI $QDQGD &KDQGUDVHNDUD ,PPHGLDWH 3D
3URI .DQFKDQD $EH\VHNHUD
OV 5DP\D -DQDUWK
OV 7KDVPHHKD ODUOL\D
OV .DQFKDQD $EH\VLQJKH
3URI 8VKD +HWWLDUDWFKL
'U +DUVKL *XQDZDUGHQD
OV 6KHKDQL $UL\DUDWQH
OV 6KLZDQWKL 'KDUPDSDOD
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[ VLB #VNELUO*TTVF *

SI FWFXT BOE PSPQIOIPOT JODWEFE JOU JI OFX TMUWFSBS- TPMM U PTF PGUJ F
FTOFDUW BVU PS T BOE EP OPUOFDFTTBSM F-@GADUU F WFX T BCE PSPQODIPOT
PGUF/ 44-
4PN F PGU F N BHFT JODWEFE BS- " * HFOFSBUFE BCE PSBSF- GPN U F PQFO TPVIFT

& ROVDFWXV

VOQXVUMIRQVRFLIHW# JP DLOFRP

' HSDUP HOWRI 1 XVIMRQ DQG' LHIAMFV

) DEXQV Rl / LYHWRFN ) IMKHUHV DQG 1 XVUMRQ
© D\ DP ED 8 QLYHUAW RI 6L/ DQND

0 DNDQGXLD * RQDZ LD

) RUP RUH LQIRLP DVIRQ DQG XSGDVIAV
SGDWH YIMWL XWIMRQ 6RFLHW RI
6L/ DOND: HEVIWA
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